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Shortest 4-axle machine in its category
Maximum load moment 255 mt
Advanced high-torque DaimlerChrysler engine combined with
comfortable 6-speed Allison automatic transmission ensures
outstanding driving performance
Fully hydraulic boom system for exceptionally short telescoping
times and high load telescoping capacity
Fully roadable with 8 t counterweight and 9.2 m boom extension
within the statutory 12 t axle load limit
State-of-the-art DaimlerChrysler engine technology type
OM 501 LA, EURO MOT 3a
Air-conditioning in carrier and superstructure as standard
Limitation of working range as standard
ABS, heated seats and electric window winders included as
standard

Kürzester 4-Achser seiner Klasse
Maximales Lastmoment 255 mt
Hervorragende Fahreigenschaften durch modernen dreh-
momentstarken DaimlerChrysler-Motor in Verbindung mit
komfortablem 6-Gang Allison Automatikgetriebe
Kürzeste Teleskopierzeiten und hohe teleskopierbare Lasten
durch vollhydraulisches Auslegersystem
8 t Gegengewicht und Hauptauslegerverlängerung 9,2 m
innerhalb der 12 t Achslastregelung verfahrbar
Neueste DaimlerChrysler Motorentechnik vom Typ OM 501 LA,
EURO MOT 3a
Klimaanlage in Ober- und Unterwagen serienmäßig
Arbeitsbereichsbegrenzung serienmäßig
ABS, Sitzheizung und elektrische Fensterheber serienmäßig

La 4 essieux la plus compacte de sa catégorie
Couple de charge max. 255 mt
Grand confort de conduite grâce à une motorisation
DaimlerChrysler moderne au couple puissant associée 
à une boîte automatique Allison à 6 rapports
Temps de télescopage ultracourts et d’énormes charges
télescopables grâce au système de flèche entièrement
hydraulique
Déplacement sur route avec contrepoids de 8 t et rallonge de 
9,2 m dans le respect du poids à l’essieu réglementaire de 12 t
Motorisation DaimlerChrysler la plus récente, type OM 501 LA,
EURO MOT 3a
Climatisation dans le châssis et partie supérieure de série
Limiteur de portée de série
ABS, sièges chauffants et lève-vitres électriques de série

Il 4 assi più corto della sua categoria 255 mt
Confortevoli caratteristiche di guida grazie al motore DaimlerChrysler che
insieme con il cambio automatico Allison 6 marce assicurano eccellenti
prestazioni di guida
Il sistema completamente idraulico del braccio permette tempi brevi di sfila-
mento senza spinature e alte possibilità di carico durante la fase telescopica 
Spostamento su strada con contrappeso da 8 t e prolunga da 9,2 m nel 
rispetto del peso sugli assi regolamentare di 12 t 
Motore DaimlerChrysler tipo OM 501 LA, EURO MOT 3a, d’ultima generazione
Aria condizionata nel carro e nella torretta fornite di serie
Limitatore di portata fornito di serie
ABS seggiolino riscaldato e finestrini elettrici di serie

La grúa de 4 ejes más corta de las de su categoría
Momento máximo de carga de 255 tonelámetros
El avanzado motor de alto par DaimlerChrysler combinado con la transmisión
automática Allison de 6 velocidades permiten extraordinarias prestaciones
Sistema de pluma totalmente hidráulica que además de unos tiempos de
telescopaje muy cortos permite unas excepcionales capacidades de telescopaje
con carga
Puede circular por carretera con 8 t de contrapeso y 9,2 m de extensión de
pluma sin superar las 12 t por eje reglamentarias
Tecnología según el estado de la técnica del motor DaimlerChrysler, modelo 
OM 501 LA, que cumple la normativa EURO MOT 3a
Aire acondicionado en ambas cabinas, de serie
Limitaciones del área de trabajo, de serie
También se incluyen ABS, asientos calefactados y elevalunas eléctrico de serie
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1

(  ) with independent rear axle steering
(  ) mit unabhängiger Hinterachslenkung
(  ) avec direction indépendante de l’essieu arrière
(  ) con sterzo indipendente assi posteriori
(  ) con dirección independiente en ejes traseros 1) Option
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SPECIFICATIONS · TECHNISCHE DATEN · CARACTÉRISTIQUES ·
DATI TECNICI · DATOS TÉCNICOS

AXLE LOADS · ACHSLASTEN · POIDS D’ESSIEUX · PESI SUGLI ASSI · CARGA POR EJE

Crane with main boom, hook block 3-sheaves, 8 t counterweight, tyres 14.00 R 25 · Kran mit Hauptausleger, Unterflasche 3-rollig, 8 t Gegengewicht,
Bereifung 14.00 R 25 · Grue avec flèche principale, crochet-moufle 3 poulies, 8 t de contrepoids, pneumatiques 14.00 R 25 · Autogrù in assetto
stradale con braccio base, bozzello 3 pulegge, contrappeso 8 t, pneumatici da 14.00 R 25 · Grúa con pluma principal, gancho 3 poleas, contrapeso de 
8 t, neumáticos 14.00 R 25
Axles · Achsen · Essieux · Assi · Ejes 4 x 12 000 kg
Total · Gesamt · Total · Totale · Total 48 000 kg

WORKING SPEEDS (INFINITELY VARIABLE) · ARBEITSGESCHWINDIGKEITEN (STUFENLOS
REGELBAR) · VITESSES DE TRAVAIL (RÉGLABLES SANS PALIERS) · VELOCITÀ DI LAVORO
(A REGOLAZIONE VARIABILE) · VELOCIDAD DE TRABAJO (INFINITAMENTE VARIABLE)

Mechanisms Normal speed High speed Max. permissible line pull1) Rope diameter / Rope length
Antriebe Normalgang Schnellgang Max. zulässiger Seilzug1) Seil ø / Seillänge
Mécanismes Marche normale Marche rapide Effort max. admis sur brin1) Diamètre du câble / Longueur du câble
Funzioni Velocità normale Velocità rapida Tiro max. sulla fune1) Diametro / lunghezza fune
Mecanismos Velocidad normal Velocidad rápida Carga máx. por reenvío1) Diam. cable / long. cable

CARRIER PERFORMANCE · FAHRLEISTUNGEN · PERFORMANCE DU PORTEUR ·
PRESTAZIONI DEL CARRO · PRESTACIONES DEL VEHÍCULO

Travel speed · Fahrgeschwindigkeit · Vitesse sur route · Velocità su strada · Velocidad de traslación
Forward · Vorwärts · Avant · Marcia avanti · Hacia delante 0 . . 80 km/h
Reverse · Rückwärts · Arrière · Marcia indiedro · Hacia atrás 0 . . 11 km/h

Gradeability in travel order · Steigfähigkeit bei Transportgewicht · Capacité sur rampes en état de transport sur route · max. 50 %
Pendenza superabile con gru in assetto stradale · Pendiente franqueable en orden de transporte

Ground clearance · Bodenfreiheit · Dégagement au sol · Distanza dal suolo · Altura libre chasis – suelo 370 mm

Hoist I 53 m /min 110 m /min 55 kN 18 mm / 210 m
Hubwerk I
Treuil de levage I
Argano I
Cabrestante I

Hoist II 53 m /min 110 m /min 55 kN 18 mm / 210 m
Hubwerk II
Treuil de levage II
Argano II
Cabrestante II

Slewing · Drehwerk · Orientation · Rotazione · Giro max. 1,3 1/min

Telescoping speed · Ausleger-Teleskopieren · Vitesse de télescopage · 10,9 – 50 m: 110 s
Velocità di sfilamento · Velocidad de telescopaje

Boom elevation · Ausleger-Winkelverstellung · Relevage de flèche · Angolazione braccio · Elevación de pluma –1,8° – +81,5°: 63 s

HOOK BLOCK / SINGLE LINE HOOK · UNTERFLASCHE / HAKENGEHÄNGE · CROCHET-
MOUFLE / BOULET · BOZZELLO / A PALLA · GANCHO / GANCHO DE TIRO DIRECTO

Remarks · Bemerkungen · Remarques · Osservazioni · Observaciones
1) varies depending on national regulations · variiert je nach Ländervorschrift · varie en fonction des normes nationales · varia a secondo delle

eventuali norme nazionali · varía dependiendo de las regulaciones nacionales

Type Possible load1) Number of sheaves Weight Number of lines Heavy-lift attachment
Typ Mögliche Traglast1) Anzahl der Rollen Gewicht Strangzahl Schwerlasteinrichtung
Type Charge possible1) Nombre de poulies Poids „D“ Nombre de brins Equipement levage lourd
Tipo Portata possibile1) No di pulegge Peso No max avvolgim. Equipaggiamento pesante
Tipo Carga permitida1) No de poleas Peso Reenvíos máx. Equipo de carga pesada

100 77,0 t 7 750 kg 2,00 m 14 2 add. sheaves / Zusatzrollen / poulies suppl./
2 puleggie suppl./poleas adicionales

180 60,5 t 5 650 kg 2,00 m 11 2 add. sheaves / Zusatzrollen / poulies suppl./
2 puleggie suppl./poleas adicionales

150 38,5 t 3 550 kg 1,80 m 17
120 16,5 t 1 350 kg 1,80 m 13
116,3 15,5 t Single line hook / 170 kg 1,70 m 11

Hakengehänge /
Boulet / A palla /
Gancho de tiro directo
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Radius · Ausladung Radius · Ausladung
Portée Portée
Sbraccio Main boom · Hauptausleger · Flèche principale · Braccio base · Pluma principal Sbraccio
Radio m Radio

7,70 m x 7,00 m          360° DIN/ISO18 t

1m
13
13
13,5
14
14,5
15
16
17
18
19
10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40
42

1m
13
13

13,5
14

14,5
15
16
17
18
19
10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40
42

10,9 
t,0

80,0
70,0
64,4
59,3
54,9
51,0
42,0
35,0
28,3

-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0

16,1
t,0
-,0
-,0

55,0
55,0
52,9
49,6
41,7
34,8
29,6
25,6
22,1
16,1

-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0

21,4
t,0
-,0
-,0
-,0

45,0
43,0
41,0
36,5
32,0
28,0
24,8
21,0
15,8
13,8
11,2

9,2
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0

25,0
t,0
-,0
-,0
-,0
-,0

32,0
32,0
31,0
29,0
26,0
23,5
21,0
16,8
13,3
10,7

8,7
7,2
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0

31,3
t,0
-,0
-,0
-,0
-,0
-,0

20,0
20,0
20,0
20,0
19,5
18,5
16,1
12,8
10,2

8,2
7,0
6,4
5,8
5,2
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0

37,1 
t,0
-,0
-,0
-,0
-,0
-,0
-,0

16,0
15,5
15,0
14,5
14,0
12,7
11,3
10,0

8,5
7,4
6,3
5,8
5,2
4,5
3,9
3,4
-,0
-,0
-,0
-,0
-,0

42,3 
t,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0

13,0
13,0
12,9
12,7
11,8
10,9
10,0

8,8
7,3
6,4
5,4
4,5
4,0
3,7
3,3
2,8
2,4
2,1
-,0
-,0

46,1 
t,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
8,8
8,8
8,8
8,8
8,5
8,0
7,5
7,0
6,3
5,3
4,7
4,0
3,4
2,9
2,4
2,0
1,7
1,3
1,0

50,0 
t,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
6,5
6,5
6,5
6,5
6,5
6,2
5,9
5,5
5,1
4,4
3,7
3,1
2,6
2,1
1,7
1,4
1,1
0,7

10,9 
t,0
-,0
-,0
-,0

12,3
11,0

9,9
8,1
6,6
5,5
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0

16,1 
t,0
-,0
-,0
-,0

12,0
10,7

9,6
7,8
6,4
5,2
4,2
3,4
2,1
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0

*

Radius · Ausladung Radius · Ausladung
Portée Portée
Sbraccio Main boom · Hauptausleger · Flèche principale · Braccio base · Pluma principal Sbraccio
Radio m Radio

7,70 m x 7,00 m          360° DIN/ISO8 t

1m
13
13
13,5
14
14,5
15
16
17
18
19
10
12
14
16
18
20
22
24
26
28
30
32
34
36
38

1m
13
13

13,5
14

14,5
15
16
17
18
19
10
12
14
16
18
20
22
24
26
28
30
32
34
36
38

10,9 
t,0

80,0
70,0
64,1
59,0
52,9
46,7
37,6
31,3
24,2

-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0

16,1 
t,0
-,0
-,0

55,0
55,0
52,6
46,4
37,3
31,0
23,7
18,9
15,5
11,0

-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0

21,4 
t,0
-,0
-,0
-,0

45,0
43,0
41,0
34,9
27,4
22,3
18,0
17,3
12,7

9,6
7,5
6,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0

25,0 
t,0
-,0
-,0
-,0
-,0

32,0
32,0
31,0
25,7
21,0
19,0
16,8
12,1

9,0
7,0
5,4
4,2
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0

31,3 
t,0
-,0
-,0
-,0
-,0
-,0

20,0
20,0
20,0
20,0
18,1
15,5
11,5

9,3
8,1
6,5
5,4
4,4
3,6
3,0
-,0
-,0
-,0
-,0
-,0
-,0

37,1 
t,0 -,0

-,0
-,0
-,0
-,0
-,0
-,0

16,0
15,5
15,0
14,5
14,0
11,5

9,3
8,1
6,5
5,3
4,4
3,6
2,9
2,4
1,9
1,6
-,0
-,0
-,0

42,3 
t,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0

13,0
13,0
12,9
12,7
11,1

9,0
7,4
5,9
5,1
4,3
3,5
2,9
2,3
1,9
1,5
1,2
0,9
0,6

46,1 
t,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
8,8
8,8
8,8
8,8
8,5
7,1
6,1
4,8
3,9
3,1
2,4
1,9
1,4
1,1
0,7
-,0
-,0

50,0 
t,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
6,5
6,5
6,5
6,5
6,5
5,6
4,5
3,6
2,8
2,1
1,6
1,2
0,8
-,0
-,0
-,0

10,9 
t,0
-,0
-,0
-,0

11,7
10,4

9,4
7,6
6,2
5,1
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0

16,1 
t,0
-,0
-,0
-,0

11,4
10,2

9,1
7,4
6,0
4,8
3,9
3,1
1,9
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0

*

LIFTING CAPACITIES · TRAGFÄHIGKEITEN · CAPACITÉS DE LEVAGE ·
PORTATE · CAPACIDADES DE CARGAHA
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Remarks · Bemerkungen · Remarques · Osservazioni · Observaciones

* over rear
* nach hinten
* sur l’arrière
* sul retro
* hacia atrás

Radius · Ausladung Radius · Ausladung
Portée Portée
Sbraccio Main boom · Hauptausleger · Flèche principale · Braccio base · Pluma principal Sbraccio
Radio m Radio

7,70 m x 7,00 m          360° DIN/ISO5 t

1m
13
13,5
14
14,5
15
16
17
18
19
10
12
14
16
18
20
22
24
26
28
30
32
34
36

1m
13

13,5
14

14,5
15
16
17
18
19
10
12
14
16
18
20
22
24
26
28
30
32
34
36

10,9 
t,0

70,0
64,1
58,7
51,1
45,1
36,3
28,0
21,4

-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0

16,1 
t,0
-,0

55,0
55,0
50,8
44,8
36,0
27,6
21,0
16,7
13,5

9,3
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0

21,4 
t,0
-,0
-,0

45,0
43,0
41,0
30,9
24,2
19,5
18,0
15,5
11,0

8,2
6,4
5,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0

25,0 
t,0
-,0
-,0
-,0

32,0
32,0
28,7
22,6
19,0
17,9
14,9
10,4

7,7
5,8
4,4
3,3
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0

31,3 
t,0
-,0
-,0
-,0
-,0

20,0
20,0
20,0
18,8
15,7
13,3
10,5

8,9
7,0
5,6
4,5
3,6
2,9
2,3
-,0
-,0
-,0
-,0
-,0

37,1 
t,0
-,0
-,0
-,0
-,0
-,0

16,0
15,5
15,0
14,4
12,9
10,2

8,9
6,9
5,5
4,4
3,5
2,8
2,3
1,8
1,4
1,0
-,0
-,0

42,3 
t,0
-,0
-,0
-,0
-,0
-,0
-,0

13,0
13,0
12,9
12,5

9,9
7,8
6,2
5,5
4,4
3,5
2,8
2,2
1,7
1,3
1,0
0,7
-,0

46,1 
t,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
8,8
8,8
8,8
8,8
7,4
6,2
5,0
3,9
3,0
2,3
1,8
1,3
0,9
-,0
-,0
-,0

50,0 
t,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
6,5
6,5
6,5
6,5
5,7
4,6
3,6
2,7
2,0
1,5
1,0
0,6
-,0
-,0
-,0

10,9 
t,0
-,0
-,0

11,5
10,3

9,2
7,5
6,1
5,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0

16,1 
t,0
-,0
-,0

11,2
10,0

9,0
7,2
5,8
4,7
3,8
3,0
1,6
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0

LIFTING CAPACITIES · TRAGFÄHIGKEITEN · CAPACITÉS DE LEVAGE ·
PORTATE · CAPACIDADES DE CARGAHA
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AC 80-2

3

Radius · Ausladung Extension · Verlängerung · Rallonge ·
Portée Prolunga · Extensión
Sbraccio
Radio
m
10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40
42
44
46
48
50

t,0
3,9
3,9
3,9
3,9
3,9
3,7
3,5
3,3
3,1
3,0
2,8
2,7
2,4
2,0
1,6
1,3
1,0
0,8
-,0 
-,0 
-,0 

t,0
-,0 
-,0
3,4
3,4
3,3
3,2
3,1
2,9
2,8
2,6
2,5
2,4
2,3
2,2
1,8
1,5
1,2
0,9
0,6
-,0 
-,0 

t,0
-,0 
-,0 
-,0 
3,0
3,0
2,9
2,8
2,7
2,6
2,5
2,4
2,3
2,2
2,1
1,9
1,6
-,0 
-,0 
-,0 
-,0 
-,0 

9,2 m
0° 20° 40°

t,0
-,0 
1,7
1,7
1,7
1,7
1,6
1,5
1,5
1,4
1,4
1,3
1,3
1,2
1,2
1,1
1,1
1,1
1,0
0,8
0,6
-,0 

t,0
-,0 
-,0 
-,0 
-,0 
1,4
1,4
1,4
1,4
1,4
1,4
1,3
1,2
1,1
1,1
1,1
1,1
1,1
1,1
1,1
0,8
0,6

t,0
-,0 
-,0 
-,0 
-,0 
-,0 
-,0 
-,0 
1,2
1,1
1,1
1,1
1,1
1,1
1,1
1,0
1,0
1,0
1,0
1,0
1,0
-,0 

17,6 m
0° 20° 40°

46,1 m
Main boom · Hauptausleger · Flèche principale
Braccio base · Pluma principal

Radius · Ausladung Extension · Verlängerung · Rallonge ·
Portée Prolunga · Extensión
Sbraccio
Radio
m
10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40
42
44
46
48
50

t,0
3,9
3,9
3,9
3,9
3,9
3,7
3,5
3,1
2,4
1,9
1,4
1,0
0,7
-,0 
-,0 
-,0 
-,0 
-,0 
-,0 
-,0 
-,0 

t,0
-,0 
-,0 
3,4
3,4
3,3
3,2
3,1
2,9
2,8
2,3
1,8
1,3
1,0
0,6
-,0 
-,0 
-,0 
-,0 
-,0 
-,0 
-,0 

t,0
-,0 
-,0 
-,0 
3,0
3,0
2,9
2,8
2,7
2,6
2,5
2,0
1,5
1,1
0,8
-,0 
-,0 
-,0 
-,0 
-,0 
-,0 
-,0 

9,2 m
0° 20° 40°

t,0
-,0 
1,7
1,7
1,7
1,7
1,6
1,5
1,5
1,4
1,4
1,3
1,3
1,0
0,7
-,0 
-,0 
-,0 
-,0 
-,0 
-,0 
-,0 

t,0
-,0 
-,0 
-,0 
-,0 
1,4
1,4
1,4
1,4
1,4
1,4
1,3
1,2
1,1
1,1
0,8
0,6
-,0 
-,0 
-,0 
-,0 
-,0 

t,0
-,0 
-,0 
-,0 
-,0 
-,0 
-,0 
-,0 
1,2
1,1
1,1
1,1
1,1
1,1
1,1
1,0
0,9
0,6
-,0 
-,0 
-,0 
-,0 

17,6 m
0° 20° 40°

46,1 m
Main boom · Hauptausleger · Flèche principale
Braccio base · Pluma principal

Radius · Ausladung Extension · Verlängerung · Rallonge ·
Portée Prolunga · Extensión
Sbraccio
Radio
m
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40
42
44
46
48
50
52

t,0
3,0
3,0
3,0
3,0
2,9
2,8
2,6
2,5
2,3
2,2
2,1
2,0
1,9
1,5
1,2
0,9
0,7
-,0 
-,0 
-,0 
-,0 

t,0
-,0 
3,0
3,0
2,9
2,8
2,7
2,5
2,4
2,2
2,1
2,0
1,9
1,8
1,8
1,4
1,1
0,9
0,6
-,0 
-,0 
-,0 

t,0
-,0 
-,0 
2,7
2,7
2,6
2,5
2,3
2,2
2,1
2,0
1,9
1,9
1,8
1,8
1,6
-,0 
-,0 
-,0 
-,0 
-,0 
-,0 

9,2 m
0° 20° 40°

t,0
-,0 
1,2
1,2
1,2
1,2
1,1
1,1
1,0
1,0
1,0
1,0
0,9
0,9
0,9
0,8
0,8
0,7
0,7
-,0 
-,0 
-,0 

t,0
-,0 
-,0 
-,0 
-,0 
1,1
1,1
1,1
1,1
1,0
1,0
1,0
1,0
0,9
0,9
0,9
0,9
0,8
0,8
0,8
0,6
-,0 

t,0
-,0 
-,0 
-,0 
-,0 
-,0 
-,0 
1,0
1,0
1,0
1,0
1,0
1,0
0,9
0,9
0,9
0,9
0,9
0,8
0,8
-,0 
-,0 

17,6 m
0° 20° 40°

50,0 m
Main boom · Hauptausleger · Flèche principale
Braccio base · Pluma principal

Radius · Ausladung Extension · Verlängerung · Rallonge ·
Portée Prolunga · Extensión
Sbraccio
Radio
m
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40
42
44
46
48
50
52

t,0
3,0
3,0
3,0
3,0
2,9
2,8
2,6
2,4
1,8
1,4
1,0
0,6
-,0 
-,0 
-,0 
-,0 
-,0 
-,0 
-,0 
-,0 
-,0 

t,0
-,0 
3,0
3,0
2,9
2,8
2,7
2,5
2,4
2,2
1,7
1,3
0,9
0,6
-,0 
-,0 
-,0 
-,0 
-,0 
-,0 
-,0 
-,0 

t,0
-,0 
-,0 
2,7
2,7
2,6
2,5
2,3
2,2
2,1
2,0
1,5
1,1
0,8
-,0 
-,0 
-,0 
-,0 
-,0 
-,0 
-,0 
-,0 

9,2 m
0° 20° 40°

t,0
-,0 
1,2
1,2
1,2
1,2
1,1
1,1
1,0
1,0
1,0
1,0
0,9
0,6
-,0 
-,0 
-,0 
-,0 
-,0 
-,0 
-,0 
-,0 

t,0
-,0 
-,0 
-,0 
-,0 
1,1
1,1
1,1
1,1
1,0
1,0
1,0
1,0
0,9
0,8
-,0 
-,0 
-,0 
-,0 
-,0 
-,0 
-,0 

t,0
-,0 
-,0 
-,0 
-,0 
-,0 
-,0 
1,0
1,0
1,0
1,0
1,0
1,0
0,9
0,9
0,8
-,0 
-,0 
-,0 
-,0 
-,0 
-,0 

17,6 m
0° 20° 40°

50,0 m
Main boom · Hauptausleger · Flèche principale
Braccio base · Pluma principal

7,70 m x 7,00 m 360° DIN/ISO18 t 7,70 m x 7,00 m 360° DIN/ISO8 t

LIFTING CAPACITIES · TRAGFÄHIGKEITEN · CAPACITÉS DE LEVAGE ·
PORTATE · CAPACIDADES DE CARGAHAV
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Radius · Ausladung Extension · Verlängerung · Rallonge ·
Portée Prolunga · Extensión
Sbraccio
Radio
m
10
12
14
16
18
20
22
24
26
28
30
32
34
36
38

t,0 
3,9
3,9
3,9
3,9
3,9
3,7
3,1
2,3
1,8
1,3
0,8
-,0
-,0
-,0
-,0

t,0
-,0
-,0
3,4
3,4
3,3
3,2
3,1
2,8
2,2
1,7
1,2
0,8
-,0
-,0
-,0

t,0
-,0
-,0
-,0
3,0
3,0
2,9
2,8
2,7
2,5
1,9
1,4
1,0
0,6
-,0
-,0

9,2 m
0° 20° 40°

t,0
-,0
1,7
1,7
1,7
1,7
1,6
1,5
1,5
1,4
1,4
1,1
0,8
-,0
-,0
-,0

t,0
-,0
-,0
-,0
-,0
1,4
1,4
1,4
1,4
1,4
1,4
1,3
1,2
1,0
0,7
-,0

t,0
-,0
-,0
-,0
-,0
-,0
-,0
-,0
1,2
1,1
1,1
1,1
1,1
1,1
1,1
0,8

17,6 m
0° 20° 40°

46,1 m
Main boom · Hauptausleger · Flèche principale
Braccio base · Pluma principal

7,70 m x 7,00 m 360° DIN/ISO5 t

Radius · Ausladung Extension · Verlängerung · Rallonge ·
Portée Prolunga · Extensión
Sbraccio
Radio
m
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40

t,0
3,0
3,0
3,0
3,0
2,9
2,8
2,2
1,7
1,2
0,8
-,0
-,0
-,0
-,0
-,0

t,0
-,0
3,0
3,0
2,9
2,8
2,7
2,5
2,1
1,6
1,2
0,8
-,0
-,0
-,0
-,0

t,0
-,0
-,0
2,7
2,7
2,6
2,5
2,3
2,2
1,9
1,4
1,0
0,6
-,0
-,0
-,0

9,2 m
0° 20° 40°

t,0
-,0
1,2
1,2
1,2
1,2
1,1
1,1
1,0
1,0
1,0
0,6
-,0
-,0
-,0
-,0

t,0
-,0
-,0
-,0
-,0
1,1
1,1
1,1
1,1
1,0
1,0
1,0
0,9
0,6
-,0
-,0

t,0
-,0
-,0
-,0
-,0
-,0
-,0
1,0
1,0
1,0
1,0
1,0
1,0
0,9
0,7
-,0

17,6 m
0° 20° 40°

50,0 m
Main boom · Hauptausleger · Flèche principale
Braccio base · Pluma principal

LIFTING CAPACITIES · TRAGFÄHIGKEITEN · CAPACITÉS DE LEVAGE ·
PORTATE · CAPACIDADES DE CARGAHAV
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ALL TERRAIN CRANE

AC 80-2
NOTES TO LIFTING CAPACITY · ANMERKUNGEN ZU DEN TRAGFÄHIGKEITEN · 
CONDITIONS D’UTILISATION · ANNOTAZIONI SULLE PORTATE ·
CONDICIONES DE UTILIZACIÓN

Ratings are in compliance with ISO 4305 and DIN 15019.2 (test load = 1.25 x suspended load + 0.1 x dead weight of boom head).
Weight of hook blocks and slings is part of the load, and is to be deducted from the capacity ratings.

Consult operation manual for further details.

Note: Data published herein is intended as a guide only and shall not be construed to warrant applicability for lifting purposes.
Crane operation is subject to the computer charts and operation manual both supplied with the crane.

Tragfähigkeiten entsprechen ISO 4305 und DIN 15019.2 (Prüflast = 1,25 x Hublast + 0,1 x Kopfgewicht).
Das Gewicht der Unterflaschen, sowie die Lastaufnahmemittel, sind Bestandteile der Last und sind von den Tragfähigkeitsangaben abzuziehen.

Weitere Angaben in der Bedienungsanleitung des Kranes.

Anmerkung: Die Daten dieser Broschüre dienen nur zur allgemeinen Information; für ihre Richtigkeit übernehmen wir keine Haftung.
Der Betrieb des Kranes ist nur mit den Original-Tragfähigkeitstabellen und mit der Bedienungsanleitung zulässig, die mit dem Kran mitgeliefert
werden.

Le tableau de charges est conforme à la norme ISO 4305 et DIN 15019.2 (charge d’essai = 1,25 x charge suspendue + 0,1 x poids de la tête de
flèche).
Les poids du crochet-moufle et de tous les accessoires d’élingage font partie de la charge et sont à déduire des charges indiquées.

Pour plus de détails consulter la notice d’utilisation de la grue.

Nota: Les renseignements ci-inclus sont donnés à titre indicatif et ne représentent aucune garantie d’utilisation pour les opérations de levage.
La mise en service de la grue n’est autorisée qu’à condition que les tableaux de charges ainsi que le manuel de service, tels que fournis avec
la grue, soient observés.

Le portate sono conformi alla norma ISO 4305 e alla norma DIN 15019.2 (prova di carico = 12,5 x carico di sollevamento + 0,1 del peso del braccio).
Il peso del bozzello e delle funi d’attacco fanno parte del carico e sono quindi da detrarre dai valori di tabella.

Per ulteriori dettagli sulla velocità vento, consultare il manuale di istruzione della gru.

Nota: I dati riportati su tale prospetto sono solo a titolo indicativo e pertanto non impegnativi. L’impiego della gru è ammesso solo rispettando
le tabelle originali ed il manuale di uso fornito assieme alla gru.

Las capacidades de carga están sujetas a las normas ISO 4305 y DIN 15019.2 (Pruebas de carga = 1,25 x la carga suspendida + 0,1 x el peso
muerto de cabeza de pluma).
El peso de los ganchos y eslingas son parte de la carga y serán deducidos de las capacidades brutas.

Consultar los manuales de operación para ampliar información.

Observación: Los datos publicados son solamente orientativos y no se deben interpretar como garantía de aplicación para determinadas
operaciones de elevación. La manipulación de la grúa está sujeta a las cargas programadas en el ordenador y al manual de operaciones ambos
suministrados con la grúa.
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TECHNICAL DESCRIPTION

Drive / Steering 8 x 6 x 6.
Frame Monobox main frame with outrigger boxes integral, of high-strength fine-grain structural steel.
Outriggers Four hydraulically telescoping outrigger beams with hydraulic jack legs.
Engine Water-cooled 6 cylinder DaimlerChrysler engine OM 501 LA, output to DIN: 315 kW (428 hp) at 1800 1/min, max. torque 2000 Nm

at 1300 1/min, certified in compliance with EURO MOT 3a, Tier 3 and CARB, stainless steel exhaust system with spark arrestor.
Tank capacity: 400 l.

Transmission Allison automatic transmission, transfer case with off-road range.
Axles 1st: steering. 2nd: steering. 3rd: rigid, non-steering, 4th: steering. Axles 1, 2 and 4 with planetary hubs. Differential lock-out

control on 2nd axle: longitudinal and transverse. 1st and 4th axle: transverse.
Suspension Hydropneumatic suspension, all axles hydraulically blockable.
Wheels and tyres 8 x 14.00 R 25 on 11.25-25 rims; tubeless road-tread tyres, all axles single-wheeled.
Steering Dual-circuit semiblock mechanical steering with hydraulic booster.
Brakes Service brake: dual-line air system with ABS, acting on all wheels. Parking brake: spring-loaded type. Sustained action brake:

engine exhaust brake and constant decompression valve, automatic downhill brake control.
Travel speed 80 km/h, brake control.
Electrical equipment 24 V.
2-man driver’s cab Rubber-mounted steel cab with safety glass, carrier controls, air-sprung and heated driver’s and passenger seat with integrated

seat belts, height and tilt adjustable steering wheel, electric window winders, electrically adjustable and heated outside mirrors,
cruise control, radio with CD-player, rotary beacon, air-conditioning.

Hydraulic system Driven off carrier engine at low revs, 1 variable-displacement axial piston pump and separate fixed-displacement pump for 
4 simultaneous, independent working movements.

Hoist Fixed-displacement axial-piston motor, hoist drum with planetary reduction integral and spring-applied holding brake.
Slew unit Hydraulic motor with planetary reduction, foot-pedal brake and spring-applied holding brake.
Derricking unit 1 differential cylinder with pilot-controlled lowering brake valve.
Crane cab Spacious all-steel comfortable cab with sliding door and large hinged windscreen, roof window with armoured glass, controls

and instrumentation for all crane movements, working lights, self-contained hot water heater with timer, thermostat-controlled,
windscreen washer and wiper with intermittent control, cab tiltable up to 18°, radio with CD-player, air-conditioning.

Main boom Boom base and 5 telescopic sections of fine-grain structural steel, telescoping with partial load, buckling-resistant Demag
ovaloid design.

Counterweight 8 t in sections of 5.1 t, 1.7 t and 1.2 t (6.8 t fitted on superstructure, 1.2 t hydraulically stowed on carrier deck).
Top steer facility Included as standard.
Safety devices Electronic safe load indicator with digital read-out for hook load, rated load, boom length, boom angle, load radius, analog display

to indicate the capacity utilization. Limit switches on hoist and loweringmotions, pressure-relief and safety holding valves.
Hydraulic servo control Hydraulic pilot control through self-centering control levers.

Drive / Steering 8 x 8 x 8.
Tyres Optional 16.00 R 25, 17.5 R 25 or 20.5 R 25.
Telma brake
Trailer coupling For central axle trailers with max. 24 t total weight and ABS air hookup: D = 190; DC = 155; V = 75.
Hoist II Fixed displacement axial-piston motor, hoist drum with planetary reduction integral and spring-applied holding brake.

Hoist II avoids re-reeving of hoist line when using the optional jib.
Main boom extension 1- or 2-part folding jib, 9.2 m or 17.6 m. 0°, 20° and 40° offset.
Additional counterweight 10 t, integrated into standard counterweight, installed hydraulically by the crane itself.
Heavy-lift attachment Additional sheaves on boom head for duties over 60 t.
Heavy-lift runner 1.20 m long, 1-sheave.
Centralized lubrication
carrier
Stowing point for hook block For 1 sheave and 3-sheaves hook blocks or for 5-sheaves hook block, for single line hook block.
Tackle box on the rear 
of the carrier

CARRIER

SUPERSTRUCTURE

OPTIONAL EQUIPMENT
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AC 80-2
OVERVIEW OF STANDARD DUTY CHARTS · ÜBERSICHT STANDARD-TRAGFÄHIGKEITS-
TABELLEN · TABLEAU SYNOPTIQUE DES ABAQUES STANDARD · VISIONE D’INSIEME
DEI DIAGRAMMI DI CARICO STANDARD · RESÚMEN DE TABLAS DE CARGA

7,70 m x 7,00 m 7,70 m x 4,50 m

Main boom
Hauptausleger
Flèche principale
Braccio base
Pluma principal

10,9 m

16,1 m

21,4 m

25,0 m

31,2 m

37,1 m

42,3 m

46,1 m

50,0 m

5 t

X

X

X

X

X

X

X

X

X

8 t

X

X

X

X

X

X

X

X

X

18 t

X

X

X

X

X

X

X

X

X

Main boom · Hauptausleger · Flèche principale · Braccio base · Pluma principal

Main boom
Hauptausleger
Flèche principale
Braccio base
Pluma principal

10,9 m

16,1 m

21,4 m

25,0 m

31,2 m

37,1 m

42,3 m

46,1 m

50,0 m

5 t

X

X

X

X

X

X

X

X

X

8 t

X

X

X

X

X

X

X

X

X

18 t

X

X

X

X

X

X

X

X

X

Main boom
Hauptausleger
Flèche principale
Braccio base
Pluma principal

Main boom extension
Hauptauslegerverläng.
Rallonge de flèche
Prolunga
Plumín, ext. de pluma

0° / 20° / 40°

46,1 m

50,0 m

19,2 m

17,6 m

19,2 m

17,6 m

5 t

X

X

X

X

8 t

X

X

X

X

18 t

X

X

X

X

Main boom extension · Hauptauslegerverlängerung · Rallonge de flèche · Prolunga · Plumín, extension de pluma

Main boom
Hauptausleger
Flèche principale
Braccio base
Pluma principal

Main boom extension
Hauptauslegerverläng.
Rallonge de flèche
Prolunga
Plumín, ext. de pluma

0° / 20° / 40°

46,1 m

50,0 m

19,2 m

17,6 m

19,2 m

17,6 m

5 t

–

–

–

–

8 t

X

X

X

X

18 t

X

X

X

X
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KEY · ZEICHENERKLÄRUNG · LÉGENDE · LEGGENDA · LEYENDA

Counterweight · Gegengewicht · Contrepoids · Contrappeso · Contrapeso

Lifting capacities on outriggers · Tragfähigkeiten, abgestützt · Capacités de levage sur stabilisateurs ·
Portate su stabilizzatori · Capacidad de elevación sobre los apoyos · 360°

free on wheels, 0° over rear · frei auf Rädern, 0° nach hinten · sur pneus, 0° sur l’arrière ·
portate su pneumatici, 0° sul retro  · capacidad de elevación sobre ruedas, 0° hacia atrás

„D“

HA: Main boom · Hauptausleger · Flèche principale · Braccio base · Pluma principal

HAV: Main boom extension · Hauptauslegerverlängerung · Rallonge de flèche · Prolunga · Plumín, extensión de pluma 
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5

NOTES · NOTIZEN · NOTES · NOTA · NOTAS
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The information contained
in this brochure / product
catalogue merely consists
of general descriptions and
a broad compilation of per-
formance features which
might not apply precisely 
as described under specific
application conditions or
which may change as a
result of further product
development.
The desired performance
features only become bin-
ding once expressly agreed
in the final contract.

Subject to change
without notice!

Die Informationen in dieser
Broschüre / diesem Pro-
duktkatalog enthalten ledig-
lich allgemeine Beschrei-
bungen bzw. Leistungs-
merkmale, die im konkre-
ten Anwendungsfall nicht
immer in der beschriebenen
Form zutreffen bzw. die sich
durch Weiterentwicklung
der Produkte ändern kön-
nen.
Die gewünschten Lei-
stungsmerkmale sind nur
dann verbindlich, wenn sie
bei Vertragsabschluss aus-
drücklich vereinbart werden.

Änderungen
vorbehalten!

Les informations figurant
dans la présente brochure/
le présent catalogue de pro-
duit sont de simples des-
criptions ou des caracté-
ristiques de performances
générales qui ne correspon-
dent pas toujours à la forme
décrite dans le cas d’appli-
cations spécifiques con-
crètes ou qui peuvent varier
en fonction des perfection-
nements apportés aux pro-
duits.
Seules les caractéristiques
de performances expressé-
ment convenues à la signa-
ture du contrat engagent
notre société.

Sous réserve de modifi-
cation!

Le informazioni del presen-
te prospetto / catalogo dei
prodotti sono descrizioni o
caratteristiche prestazionali
di carattere generale, le
quali, in casi applicativi
concreti, non corrispondono
sempre alla forma descritta
o differiscono in seguito 
ad ulteriori sviluppi del pro-
dotto.
Le caratteristiche prestazio-
nali desiderate sono impe-
gnative solo se vengono
esplicitamente accordate
alla stipula del contratto.

Ci riserviamo modifiche
senza preavviso! 

Las informaciones del pre-
sente folleto / catálogo con-
tienen sólo descripciones y
características de presta-
ciones generales que, en un
caso de aplicación concre-
to, no siempre correspond-
erán a la forma descrita o
que pueden variar debido 
a la evolución de los pro-
ductos.
Las características de pres-
taciones deseadas se con-
sideran de obligado cumpli-
miento sólo si se acuerdan
de forma expresa al efec-
tuar la firma del contrato.

¡Sujeta a cambios sin 
notificación previa!

03 /06

Registered office / Lieferanschrift / Siège social / Sede sociale / Sede social:

Terex-Demag GmbH & Co.KG
Dinglerstraße 24 
D-66482 Zweibrücken

Phone: +49 6332 83-0
Fax: +49 6332 16715
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&RQWHQW
� *HQHUDO�����������������������������������������������������������������������������������������������������������
��� $ERXW�WKLV�'RFXPHQW ������������������������������������������������������������������������������������������������������ �
��� 6DIHW\�+LQWV���������������������������������������������������������������������������������������������������������������������� �
����� :HOGLQJ�:RUN�DW�WKH�9HKLFOH���������������������������������������������������������������������������������������� �
����� 6WHHULQJ�6\VWHPV�ZLWK�+\GUDXOLF�$FFXPXODWRU ������������������������������������������������������������ �
����� :RUNLQJ�LQ�WKH�6WHHULQJ�5DQJH�RI�WKH�:KHHOV�������������������������������������������������������������� �
����� 2YHUKDXO ������������������������������������������������������������������������������������������������������������������������ �
� ,QVWDOODWLRQ�����������������������������������������������������������������������������������������������������
��� *HQHUDO ����������������������������������������������������������������������������������������������������������������������������� �
��� $VVHPEO\�RI�WKH�6WHHULQJ�&\OLQGHU �������������������������������������������������������������������������������� �
��� 0RXQWLQJ�DQG��&RQQHFWLRQ�RI�WKH�+\GUDXOLFV�8QLWV ���������������������������������������������������� �
��� 0RXQWLQJ�DQG�:LULQJ�RI�WKH�6DIHW\�$QJOH�7UDQVGXFHUV ��������������������������������������������� �
��� 0RXQWLQJ�SODFH�RI�WKH�VDIHW\�VWHHULQJ�FRPSXWHU �������������������������������������������������������� ��
��� :LULQJ�RI�WKH�6\VWHP����������������������������������������������������������������������������������������������������� ��
� 6WDUW�XS ���������������������������������������������������������������������������������������������������������
��� *HQHUDO ��������������������������������������������������������������������������������������������������������������������������� ��
��� 5HTXLUHPHQWV����������������������������������������������������������������������������������������������������������������� ��
��� ,QVSHFWLRQ�RI�WKH�HOHFWULFDO�LQVWDOODWLRQ������������������������������������������������������������������������ ��
��� &RQQHFWLRQ�RI�WKH�6DIHW\�$QJOH�7UDQVGXFHUV ������������������������������������������������������������� ��
��� $[OH�$OLJQPHQW �������������������������������������������������������������������������������������������������������������� ��
����� (QWHULQJ�$OLJQPHQW�0RGH������������������������������������������������������������������������������������������� ��
����� 6HOHFW�DQ�$[OH�IRU�$OLJQPHQW�������������������������������������������������������������������������������������� ��
����� $OLJQPHQW�RI�&HQWHU�3RVLWLRQ�������������������������������������������������������������������������������������� ��
����� $OLJQPHQW�RI�WKH�OHIW�PHFKDQLFDO�VWRS ������������������������������������������������������������������������ ��
����� $OLJQPHQW�ULJKW�PHFKDQLFDO�VWRS �������������������������������������������������������������������������������� ��
����� &RQILUPDWLRQ�RI�DOLJQPHQW ������������������������������������������������������������������������������������������ ��
��� )LUVW�DFWLYDWLRQ�RI�6WHHULQJ�0RGH �������������������������������������������������������������������������������� ��
��� 7HVW�'ULYH����������������������������������������������������������������������������������������������������������������������� ��
� 2SHUDWLRQ�0DQXDO ���������������������������������������������������������������������������������������
��� 6\VWHPFRQFHSW ��������������������������������������������������������������������������������������������������������������� ��
����� 7KH�9HKLFOH ����������������������������������������������������������������������������������������������������������������� ��
����� 6DIHW\�&RQFHSW ������������������������������������������������������������������������������������������������������������ ��
����� 7KH�6WHHULQJ�&RPSXWHU ����������������������������������������������������������������������������������������������� ��
����� 6DIHW\�+LQWV����������������������������������������������������������������������������������������������������������������� ��
��� 2YHUKDXO������������������������������������������������������������������������������������������������������������������������� ��
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����� 'DLO\�&KHFN��'HSDUWXUH�&RQWURO��������������������������������������������������������������������������������� ��
����� +DOI�\HDUO\�2YHUKDXO �������������������������������������������������������������������������������������������������� ��
����� &KHFN�HYHU\���\HDUV�RU�HYHU\���������NP������������������������������������������������������������������ ��
����� &KHFN�HYHU\���\HDUV�RU�HYHU\���������NP������������������������������������������������������������������ ��
��� )XQFWLRQDO�GHVFULSWLRQ �������������������������������������������������������������������������������������������������� ��
����� 2SHUDWLRQ�RI�WKH�6WHHULQJ�6\VWHP ������������������������������������������������������������������������������� ��
������� 6WHHULQJ�0RGH�ÄSXEOLF�URDG³�ÄRIIURDG³�������������������������������������������������������������������������������������������� ��
������� 6WHHULQJ�SURJUDPV����������������������������������������������������������������������������������������������������������������������������� ��
������� RYHUYLHZ�RI�VWHHULQJ�SURJUDPV ��������������������������������������������������������������������������������������������������������� ��
������� 2WKHU�RSHUDWLRQ�HOHPHQWV������������������������������������������������������������������������������������������������������������������ ��
����� 6SHFLDO�)XQFWLRQV �������������������������������������������������������������������������������������������������������� ��
������� $[OH�6\QFKURQLVDWLRQ ����������������������������������������������������������������������������������������������������������������������� ��
������� (UURU�5HDFWLRQV ��������������������������������������������������������������������������������������������������������������������������������� ��
������� 5HGXFWLRQ�RI�WKH�6WHHULQJ�$QJOH�GHSHQGLQJ�RQ�6SHHG ��������������������������������������������������������������������� ��
������� 9HKLFOH�6SHHG�/LPLWDWLRQ�6LJQDO ������������������������������������������������������������������������������������������������������ ��
������� 2XWSXW�6SHHG�7KUHVKROG ������������������������������������������������������������������������������������������������������������������� ��
����� 0RQLWRULQJ�)XQFWLRQV�������������������������������������������������������������������������������������������������� ��
������� 6SHHG�0HDVXUHPHQW�������������������������������������������������������������������������������������������������������������������������� ��
������� 0RQLWRULQJ�RI�WKH�/RFNLQJ�3RVLWLRQ�������������������������������������������������������������������������������������������������� ��
������� 0RQLWRULQJ�RI�6WHHULQJ�'HYLDWLRQ����������������������������������������������������������������������������������������������������� ��
������� /DPS�7HVW ����������������������������������������������������������������������������������������������������������������������������������������� ��
������� 3DUDPHWHU�6HW�*XDUGLQJ�������������������������������������������������������������������������������������������������������������������� ��
������� 2WKHU�0RQLWRULQJ�)XQFWLRQV ������������������������������������������������������������������������������������������������������������� ��
��� +\GUDXOLFV�3UHVVXUH�6XSSO\�RI�WKH�6WHHULQJ�6\VWHP�������������������������������������������������� ��
��� 0DQXDO�(PHUJHQF\�2SHUDWLRQ������������������������������������������������������������������������������������� ��
��� 8VHU�,QWHUIDFH�IRU�6HUYLFH�DQG�'LDJQRVLV�������������������������������������������������������������������� ��
����� (QWHULQJ�WKH�6HUYLFH�0HQX������������������������������������������������������������������������������������������ ��
������� (QWHULQJ�$FFHVV�&RGHV ��������������������������������������������������������������������������������������������������������������������� ��
������� 8VLQJ�WKH�3DUDPHWHU�9DOXH�0HQX����������������������������������������������������������������������������������������������������� ��
������� $OLJQPHQW ����������������������������������������������������������������������������������������������������������������������������������������� ��
������� ,�2�'DWD�'LVSOD\������������������������������������������������������������������������������������������������������������������������������� ��
������� (UURU�0HPRU\ ����������������������������������������������������������������������������������������������������������������������������������� ��
������� 'LVSOD\�RI�WKH�VRIWZDUHYHUVLRQ ��������������������������������������������������������������������������������������������������������� ��
��� 'LVSOD\�RI�2SHUDWLRQDO�'DWD����������������������������������������������������������������������������������������� ��
����� 'LVSOD\�LQ�HUURU�IUHH�RSHUDWLRQ������������������������������������������������������������������������������������ ��
����� 'LVSOD\�RI�WKH�$FWXDO�(UURUV ��������������������������������������������������������������������������������������� ��
����� 'LVSOD\�RI�IDXOW\�SDUDPHWHUV ��������������������������������������������������������������������������������������� ��
����� 'LVSOD\�RI�2SHUDWLRQDO�'DWD���������������������������������������������������������������������������������������� ��
� 6XPPDU\�RI�3DUDPHWHUV �����������������������������������������������������������������������������
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� $ODUP�/LVW�����������������������������������������������������������������������������������������������������
� :LULQJ�GLDJUDP��������������������������������������������������������������������������������������������
� +\GUDXOLFV�GLDJUDP�������������������������������������������������������������������������������������
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,QGH[�RI�SLFWXUHV
3,&785(�����6&+(0(�2)�$1*/(�75$16'8&(5�������������������������������������������������������������������������������������3,&785(�����29(59,(:�2)�67((5,1*�352*5$06�������������������������������������������������������������������������������3,&785(�����'(9,$7,21�021,725,1*�����������������������������������������������������������������������������������������������������3,&785(�����0$18$/�(0(5*(1&<�23(5$7,21 ����������������������������������������������������������������������������������3,&785(�����23(5$7,1*�7+(�67((5,1*�&2087(5��29(59,(:�2)�6(59,&(6 ����������������������������

1RWH
7KLV�PDQXDO�GHVFULEHV� LQVWDOODWLRQ�� VWDUW� XS�� RSHUDWLRQ� DQG� VHUYLFH�RI� WKH� VDIHW\� DX[LOLDU\VWHHULQJ�V\VWHP�
,QIRUPDWLRQ�SURYLGHG�KHUH�VKRXOG�EH�IROORZHG�FDUHIXOO\�E\�VNLOOHG�VWDII��7KH�VHUYLFHPDQXDO�FRYHUV�PDLQWHQDQFH�DQG�VKRXOG�EH�XVHG�DV�UHIHUHQFH�IRU�ZULWLQJ�WKH�YHKLFOHVKDQGERRN�
7HFKQLFDO�FKDQJHV�SUHVHUYHG�
)LOH� '�?3URMHNWH?���?������?B'RNXBLQB$UEHLW?%$�����B(1�'2&
'DWH� �������������*S$XWKRU� 'LSO��,QJ��3O|JHU��'LSO��,QJ��.OXJHVKHU]��'LSO�,QJ���)+��5RWKZHLOHU
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��*HQHUDO
���� $ERXW�WKLV�'RFXPHQW
7KH�GRFXPHQWDWLRQ�RI�WKH�VDIHW\�VWHHULQJ�FRPSXWHU���������FRQWDLQV�WKUHH�PDLQ�FKDSWHUV�
,QVWDOODWLRQ�0DQXDO
GHVFULEHV�WKH�DVVHPEO\�DQG�WKH�ZLULQJ�RI�WKH�DQJOH�WUDQVGXFHUV��WKH�K\GUDXOLFVLQVWDOODWLRQ��HWF�
6WDUW�XS�0DQXDOGHVFULEHV�WKH�VWDUW�XS�SURFHGXUH�RI�WKH�VWHHULQJ�V\VWHP�XQWLO�WKH�ILUVW�WHVW�GULYH�LVGRQH
6HUYLFH�0DQXDOGHVFULEHV�RSHUDWLRQ�RI�WKH�VDIHW\�VWHHULQJ�FRPSXWHU�DQG�SURYLGHV�IRU�SURMHNW�VSHFLILFGRFXPHQWDWLRQ��VXFK�DV�
�� SDUDPHWHU�OLVW�
�� DODUP�FRGHV�
�� V\VWHP�RXWOLQH�
�� FRPSRQHQW�OLVW�
�� HOHFWULF�ZLULQJ�VFKHPDWLFV
DQG
�� K\GUDXOLFV�VFKHPDWLFV�

1RWH�
7KLV�GRFXPHQW�XVHV�WKH�H[SUHVVLRQ�³IURQW�D[OH´�IRU�WKH�ILUVW�D[OH�RI�WKH�YHKLFOH��7KLV�D[OHKDV�WR�FRPSO\�KDUPRQLVHG�HXURSHDQ�VWDQGDUGV���������(:*��(&(�5�����RU�HTXLYDOHQWQDWLRQDO�VWDQGDUGV��+RZHYHU��LW�KDV�WR�EH�PDGH�VXUH��WKLV�D[OH�DOORZV�IRU�IXOO�FRQWURO�RI�WKHYHKLFOHV�GLUHFWLRQ�
7KH�H[SUHVVLRQV�ÄD[OH³�RU�³UHDU�D[OH´�DUH�XVHG�ZKHQHYHU�DQ�D[OH�FRQWUROOHG�E\�WKH�VWHHULQJFRPSXWHU�LV�DGGUHVVHG��2QH�SDUWLFXODU�V\VWHP�PD\�FRQWDLQ�PRUH�WKDQ�RQH�FRQWUROOHG�D[OH�

���� 6DIHW\�+LQWV
7KH� VDIHW\� VWHHULQJ� FRPSXWHU� W\SH� 6/&� ���� ���� KDV� EHHQ� GHYHORSHG� IRU� K\GURHOHFWULFDX[LOLDU\� VWHHULQJ� V\VWHPV�� 7KHUHIRU� WKH� IURQW� D[OH� ZLOO� PDLQO\� FRQWURO� WKH� GLUHFWLRQ� RIPRYHPHQW�WKH�UHDU�D[OHV�DUH�VWHHULQJ�DGGLWLRQDOO\�
7KH� VWHHULQJ� V\VWHP� LV� GHVLJQHG� WR�PHHW� WKH� UHTXLUHPHQWV� RI� ',1�9������ FODVV� �� �ULVFHTXLYDOHQW�WR�(1������FDWHJRU\���RU�(1������FODVV�����7KH�ODWWHU�FDQ�RQO\�EH�PHW�� LI�DOOFRPSRQHQWV� DUH� XVHG�� LQVWDOOHG� DQG� ZLUHG� DFFRUGLQJ� WR� WKH� LQVWDOODWLRQ� LQVWUXFWLRQV� RI02%,/� (/(.7521,.�� $Q\� GHYLDWLRQ� WR� WKH� LQVWDOODWLRQ� LQWUXFWLRQV� DQG� SURFHGXUHVGHVFULEHG�LQ�WKLV�GRFXPHQW�KDYH�WR�EH�DJUHHG�RQ�E\�02%,/�(/(.7521,.�
&$87,21�
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�� 0RGLILFDWLRQV�RI� WKH� V\VWHP�RU� LWV� FRPSRQHQWV�ZLWKRXW� WKH�DJUHHPHQW�RI�02%,/(/(.7521,.� OHDG� WR� ORVV� RI� W\SH� DSSURYDO��02%,/� (/(.7521,.� FDQ¶W� EHKHOG�UHVSRQVLEOH�IRU�DQ\�GDPDJH�WKDW�UHVXOWV�IURP�XQDXWKRULVHG�PRGLILFDWLRQ��7KHVDPH�DSSOLHV��LI�WKH�VWHHULQJ�V\VWHP�LV�LQVWDOOHG�RQ�DQRWKHU�W\SH�RI�YHKLFOH�ZLWKRXWDXWKRULVDWLRQ�E\�02%,/�(/(.7521,.�
�� :DUUDQW\�LV�YRLG�LI�FRPSRQHQWV�DUH�PRGLILHG�ZLWKRXW�DXWKRULVDWLRQ�E\�02%,/(/(.7521,.��7KH�VDPH�DSSOLHV��LI�WKH�VWHHULQJ�V\VWHP�RU�LWV�FRPSRQHQWV�DUHGDPDJHG�GXH�WR�LPSURSHU�WUHDWPHQW�RU�ODFN�RI�PDLQWHQDQFH��'R�QRW�XVH�H[FHVVLYHIRUFH�RU�LQDSSURSULDWH�WRROV�ZKHQ�PRXQWLQJ�RU�GHPRXQWLQJ�FRPSRQHQWV�
�� ,QVWDOODWLRQ��VWDUW�XS�DQG�PDLQWHQDQFH�KDYH�WR�EH�GRQH�E\�WUDLQHG�VWDII��RQO\�
�� :KHQ�GRLQJ�SDLQWLQJ�ZRUN��PDNH�VXUH�DOO�FRPSRQHQWV�RI�WKH�VWHHULQJ�V\VWHP�DUHZHOO�SURWHFWHG�
�� :KHQ�GRLQJ�ZHOGLQJ�ZRUN�DW�WKH�YHKLFOH��WKH�VWHHULQJ�FRPSXWHU�KDV�WR�EHGLVFRQQHFWHG�
������ :HOGLQJ�:RUN�DW�WKH�9HKLFOH
8QSOXJ�WKH�VDIHW\�VWHHULQJ�FRPSXWHU�EHIRUH�GRLQJ�ZHOGLQJ�ZRUN��'LVFRQQHFWHG�HOHFWURQLFFRPSRQHQWV�KDYH�WR�EH�SURWHFWHG�DJDLQVW�HOHFWURVWDWLF�GLVFKDUJH�
0DNH�VXUH�WKH�XQSURWHFWHG�HOHFWURQLFV�LV�QRW�H[SRVHG�WR�ZDWHU��GLUW�RU�VZDUI�
������ 6WHHULQJ�6\VWHPV�ZLWK�+\GUDXOLF�$FFXPXODWRU
6WHHULQJ�V\VWHPV�HTXLSSHG�ZLWK�K\GUDXOLF�DFFXPXODWRUV�NHHS�WKH�K\GUDXOLFV�SUHVVXUH�DIWHUVZLWFKLQJ�RII�WKH�HQJLQH��%HIRUH�ZRUNLQJ�ZLWK�K\GUDXOLFV�FRPSRQHQWV�UHOHDVH�WKHK\GUDXOLFV�SUHVVXUH�XVLQJ�WKH�UHOHDVH�YDOYHV�
5HOHDVLQJ�WKH�K\GUDXOLFV�SUHVVXUH�
2SHQ�WKH�KDQG�RSHUDWHG�UHOHDVH�YDOYH��VHH�K\GUDXOLFV�GLDJUDPP�
�� &KHFN�LI�GLVFKDUJHG�XVLQJ�D�SUHVVXUH�JDXJH�
�� 8QWLO�VHUYLFH�ZRUN�LV�ILQLVKHG��DOZD\V�FORVH�WKH�SUHVVXUH�UHOHDVH�YDOYH�

&DXWLRQ��
5HOHDVH�K\GUDXOLF�DFFXPXODWRU�SUHVVXUH�EHIRUH�GRLQJ�PDLQWHQDQFHZRUN��&KHFN�LI�GLVFKDUJHG�XVLQJ�D�SUHVVXUH�

������ :RUNLQJ�LQ�WKH�6WHHULQJ�5DQJH�RI�WKH�:KHHOV
%HIRUH�ZRUNLQJ�LQ�WKH�VWHHULQJ�UDQJH�RI�WKH�ZKHHOV��WKH�HQJLQH�KDV�WR�EH�VZLWFKHG�RII�DQGWKH�VWHHULQJ�V\VWHP�KDV�WR�EH�GHDFWLYDWHG��L�H��SXOO�WKH�IXVH�WR�HQWHU�IDLO�VDIH�VWDWH���:KHQWKH�YHKLFOH�LV�HTXLSHG�ZLWK�VHOI�FHQWHULQJ�D[OHV��FDUH�PXVW�EH�WDNHQ�WKH�D[OH�LV�HLWKHU�LQ�WKHFHQWHUHG�SRVLWLRQ�RU� WKH�SUHVVXUH�RI� WKH�K\GUDXOLFV�DFF]PXODWRU�RI� WKH�FHQWHULQJ�FLUFXLW� LVUHOHDVHG�
0DNH�VXUH�WKDW�WKHUH�LV�QR�SHUVRQ�LQ�WKH�VWHHULQJ�UDQJH�RI�WKH�D[OHV�ZKHQ�DOLJQPHQW�PRGH�LVVHOHFWHG�
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$IWHU� VWDUW�XS� RU�PDLQWHQDQFH� LV� GRQH�� FKHFN� IRU� DQ\� HUURUV� LQ� K\GUDXOLFV� DQG� HOHFWULFDOLQVWDOODWLRQ�� 6RPH� FRPELQDWLRQV� RI� HUURUV�PD\� UHVXOW� LQ� VSRQWDQHRXV� D[OH�PRYHPHQWV� DWSRZHU�RQ�

������ 2YHUKDXO
(YHU\�KDOI�\HDU��XQGHU�URXJK�FRQGLWLRQV�PRUH�RIWHQ��DOO�FRPSRQHQWV�RI�WKH�VWHHULQJ�V\VWHPZLOO�KDYH�WR�EH�FKHFNHG�GXH�WR�GDPDJH��FRUURVLRQ��ORRVH��$OO�DFWLYLW\�PD\�EH�GRQH�E\WUDLQHG�SHUVRQV�RQO\��'HIHFWLYH�FRPSRQHQWV�PXVW�EH�UHSODFHG�
5HIHUH�WR�&KDSWHU�����WRR�
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�� ,QVWDOODWLRQ
���� *HQHUDO
6WHHULQJ� HTXLSPHQW�XVHG�RQ�SXEOLF� URDG� V\VWHPV�KDYH� WR�PHHW�KLJK� VDIHW\� VWDQGDUGV��$QK\GURHOHFWULF�VWHHULQJ�V\VWHP�IRU�OHDGLQJ�RU�WUDLOLQJ�D[OHV�KDV�WR�EH�ORRNHG�DW�WKH�VDPH�ZD\DV�FRQYHQWLRQDO�PHFKDQLFDO�VWHHULQJ�V\VWHPV�
3HUIRUPDQFH�DQG�UHOLDELOLW\�RI�WKH�ZKROH�V\VWHP�GHSHQG�RQ�WKH�UHOLDELOLW\�RI�HDFK�FRPSR�QHQW��2QO\�ZKHQ�WKH�LQVWDOODWLRQ�RI�DOO�FRPSRQHQWV�LV�GRQH�SURSHUO\�WKH�V\VWHP�ZLOO�ZRUN�LQWKH�GHVLUHG�ZD\�
&RPSRQHQWV� SURYLGHG� E\� 02%,/� (/(.7521,.� FRUUHVSRQG� WR� WKH� UHTXLUHPHQWV� RIPRELOH� DSSOLFDWLRQV� DQG� DUH� RI� VWXUG\� GHVLJQ�� +RZHYHU� WKH\� DOO� GR� FRQWDLQ� VHQVLWLYHSUHFLVLRQ�SDUWV��(VSHFLDOO\�ZKHQ�LQVWDOOLQJ�K\GUDXOLFV�� WDNH�PHDVXUHV� WR�SUHYHQW�SROOXWLRQRI�WKH�K\GUDXOLFV�FLUFXLW��1R�FRPSRQHQW�PD\�EH�H[SRVHG�WR�H[FHVVLYH�IRUFH��H�J��XVDJH�RIKDPPHUV�RQ�FRPSRQHQWV�WKDW�FRQWDLQ�EDOO�EHDULQJV��
7R�IDFLOLWDWH�PDLQWDLQDQFH��WKH�IROORZLQJ�KLQWV�VKRXOG�EH�IROORZHG�
���0RXQWLQJ�SODFH�RI�WKH�VDIHW\�VWHHULQJ�FRPSXWHU��$�PRXQWLQJ�SODFH�IRU�VDIHW\�VWHHULQJFRPSXWHU� VKRXOG� EH� FKRVHQ� LQVLGH� WKH� YHKLFOH� RU� LQ� D� FRQWURO� FDELQHW� WR� DYRLG� GLUHFWH[SRVXUH� WR� GXVW�� PRLVWXUH� DQG� GLUHFW� VXQOLJKW�� ,I� WKH� FRPSXWHU� LV� GHOLYHUHG� ZLWK� DGLVSOD\��WKLV�VKRXOG�EH�UHDGDEOH�DIWHU�WKH�LQVWDOODWLRQ�
���$FFDVVLELOW\�RI�FRPSRQHQWV��7ZLFH�D� \HDU� �ZKHQ�XVHG� LQ� URXJK�DUHD�PRUH�RIWHQ�� WKHFRPSRQHQWV�RI� WKH�VWHHULQJ�V\VWHP�KDYH�WR�EH�FKHFNHG�E\� WUDLQHG�VWDII� IRU�PHFKDQLFDOGDPDJH�� FRUURVLRQ� RU� SOD\� MRLQWV�� 0DNH� VXUH�� WKRVH� FRPSRQHQWV� FDQ� EH� FKHFNHG� DWHDVLO\�
6HH�IRU�WKH�KDQGOLQJ�RI�WKH�LQGLYLGXDO�FRPSRQHQWV�EHORZ�
���� $VVHPEO\�RI�WKH�6WHHULQJ�&\OLQGHU
��� 7KH�F\OLQGHU�KDV�WR�EH�DEOH�WR�SURYLGH�VWHHULQJ�IRUFHV�VWURQJ�HQRXJK�WR�DOORZ�VWHHULQJPRYHPHQWV�RQ�GU\�DVSKDOW�ZKHQ�WKH�YHKLFOH�VWDQGV�VWLOO�
��� 7KH�PHFKDQLFDO�FRQQHFWLRQV�EHWZHHQ�WKH�F\OLQGHU��WKH�D[OH�DQG�WKH�FKDVVLV�KDYH�WR�EHGHVLJQHG�LQ�RUGHU�WR�VWDQG�WKH�IRUFH�FUHDWHG�E\�WKH�F\OLQGHU�ZKHQ�PD[LPXP�ZRUNLQJSUHVVXUH�LV�DSSOLHG�
��� ,I�D�FRPELQDWLRQ�RI�F\OLQGHUV�LV�XVHG�WR�VWHHU�RQH�D[OH��H�J��LQ�D�VHOI�FHQWHULQJ�V\VWHPZLWK�VHSHUDWH�F\OLQGHUV�IRU�VWHHULQJ�DQG�FHQWHULQJ��DQG�RQH�F\OLQGHU�PD\�ZRUN�DJDLQVWWKH�RWKHU�LQ�RQH�RI�WKH�SRVVLEOH�V\VWHP�VWDWHV��H�J��IDLO�VDIH�VWDWH���DOO�PHFKDQLFDO�DQGK\GUDXOLFV�FRPSRQHQWV�KDYH�WR�EH�GHVLJQHG�WR�UHVLVW�WKHVH�IRUFHV�
���� 0RXQWLQJ�DQG��&RQQHFWLRQ�RI�WKH�+\GUDXOLFV�8QLWV
���0RXQWLQJ��K\GUDXOLFV�XQLWV�QHHG�WR�EH�YHU\�VWXUG\�DQG�KHDY\�EHFDXVH�RI�WKH�KLJK�HQHUJ\GHQVLW\�RI�K\GUDXOLFV�V\VWHPV��0RXQWLQJ�RI�WKHVH�XQLWV�KDV�WR�EH�HTXDOO\�VWXUG\�WR�UHVLVWVKRFN�DQG�YLEUDWLRQ��0DNH�VXUH�WKDW�DOO�IL[LQJ�SRLQWV�RI�D�K\GUDXOLFV�EORFN�DUH�XVHG��8VHEROWV� WKDW�ZRQ�W�FRUURGH�DQG� ORFN�DOO�QXWV��1RWH� WKDW� LPSURSHU�PRXQWLQJ�PD\�UHVXOW� LQPHFKDQLFDO�VWUDLQ�WR�WKH�PRYLQJ�SDUWV�RI�K\GUDXOLFV�XQLWV��VOLGLQJ�YDOYHV���FDXVLQJ�WKHPWR�VHL]H�
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���3ODFH� RI�PRXQWLQJ�� 7KH� K\GUDXOLFV� XQLWV� PXVW� QRW� EH� PRXQWHG� LQ� WKH� UDQJH� RI� VQRZFKDLQV�RU�JUDYHO��$YRLG�GLUHFW�FRQWDFW�RI�VSUD\�ZDWHU�FDXVHG�E\�WKH�ZKHHOV��,I�QHFHVVDU\XVH�D�VKHHW�PHWDO�
���7XEH�FRQQHFWLRQV�PXVW�ILW�DQG�KDYH�WR�EH�LQVWDOOHG�ZLWKRXW�DQ\�WHQVLRQ�
���)RU�WKH�FRQQHFWLRQ�RI� WKH�K\GUDXOLFV�XQLWV�FRPPRQ�SDUWV�DFFRUGLQJ�',1������IRUP�%�VHDOLQJ�JURRYH��RU� IRUP�(��VRIW�VHDOLQJ�JDVNHW��PD\�EH�XVHG��0DNH�VXUH� WR�DSSO\� WKHFRUUHFW�WRUTXH�
���'LDPHWHUV�RI�WXEHV�PXVW�EH�FKRVHQ�DFFRUGLQJ�WR�WKH�K\GUDXOLFV�GLDJUDPP�
���7KH�VWHHULQJ�V\VWHP�FRQWDLQV�VOLGLQJ�YDOYHV�ZLWK�YHU\�VPDOO� WROHUDQFHV��$OWKRXJK� WKH\DSSHDU� YHU\� VWXUG\�� WKH\� DUH� YHU\� VHQVLWLYH� WR� SROOXWLRQ� RI� K\GUDXOLFV� IOXLG� DQG� WRPHFKDQLFDO�VWUDLQ��7R�DYRLG�VWLFNLQJ�YDOYH�VOLGHUV��WDNH�FDUH�WKDW�ILOLQJV��EXUU�DQG�GLUW�DUHUHPRYHG�IURP�WKH�WXEHV��XVLQJ�D�VXLWDEOH�FOHDQLQJ�GHYLFH�
���7KH�K\GUDXOLFV�VHQVH�RI�URWDWLRQ�LV�GHILQHG�DV�IROORZV��$�K\GUDXOLFV�FRQQHFWLRQ�IURP�3WR�$�VKRXOG�UHVXOW�LQ�FORFNZLVH�URWDWLRQ�RI�WKH�D[OH��VHHQ�IURP�DERYH��
���7KH�K\GUDXOLFV� WDQN�KDV� WR�FRPSHQVDWH� IRU�GLIIHUHQFH� LQ�RLO� YROXPH� WKDW� LV� QHHGHG�E\K\GUDXOLFV�F\OLQGHUV�GXULQJ�RSHUDWLRQ��7KH�WDQN�KDV�WR�SURYLGH�WZR�WLPHV�WKH�UHTXLUHG�RLOYROXPH��:KHQ�XVLQJ� DQ� DFFXPXODWRU� V\VWHP�XVLQJ� �� [� ��/LWHU� DFFXPXODWRUV�� WKH� WDQNVKRXOG�FRQWDLQ�DW�OHDVW����/LWHUV��7KH�RLO�OHYHO�FDQ�YDU\�DERXW���/LWHUV�
���� 0RXQWLQJ�DQG�:LULQJ�RI�WKH�6DIHW\�$QJOH�7UDQVGXFHUV
&RQQHFWLRQV� DQG� MRLQWV� RI� WKH� DQJOH� WUDQVGXFHUV� DUH� VDIHW\� FULWLFDO� SDUWV� RI� WKH� VWHHULQJV\VWHP��VDPH�LPSRUWDQFH�DV�D�FRQYHQWLRQDO�WUDFN�URG���,Q�FDVH�RI�D�IDLOXUH�RI�FRQQHFWLRQ�RUMRLQWV��WKH�VWHHUHG�D[OH�LV�RXW�RI�FRQWURO�DQG�PD\�VWHHU�LQ�DQ\�GLUHFWLRQ��VLPLODU�WR�D�IDLOXUHRI�D�FRQYHQWLRQDO�WUDFN�URG��
���0RXQWLQJ��:KHQ�FRXSOLQJ�WKH�DQJOH�WUDQVGXFHU�WR�WKH�WUDFN�URG�RU�WKH�VWHHULQJ�OHYHU��LW�LVDGYLVDEOH�WR�PDNH�XVH�RI�GULOOHG�KROHV�SURSDUHG�E\�WKH�PDQXIHFWXUHU�RI�WKH�D[OH��GULOOLQJRU�ZHOGLQJ�KDV�WR�EH�SHUPLWWHG�E\�WKH�PDQXIDFWXUHU���:KHQ�XVLQJ�FODPSV�DW�WUDFN�URGVRU�VWHHULQJ�OHYHUV��PDNH�D�VWXUG\�FRQVWUXFWLRQ��H�J��XVH�DW�OHDVW���0��VFUHZV��
���7R� PRXQW� WKH� DQJOH� WUDQVGXFHU� LW� LV� QHFHVVDU\� WR� XVH� FRUURVLRQOHVV� VFUHZV� ZLWK� DILUPQHVV� RI� �����0DNH� VXUH� WKDW� WKH� QXW�ZRQ�W� ORVHQ� E\� XVDJH� RI� VHOI�ORFNLQJ� QXWV� RUWKUHDGORFNLQJ�DGKHVLYH�
��� ,I�VWURQJ�YLEUDWLRQV�DUH�WR�EH�H[SHFWHG��H�J��ZKHQ�PRXQWHG�WR�WKH�D[OH��WKH�VKDIW�RI�WKHDQJOH�WUDQVGXFHU�VKRXOG�EH�PRXQWHG�YHUWLFDOO\��OHYHU�GLUHFWLRQ�XSZDUG�RU�GRZQZDUG��
���0RXQWLQJ�SODFH��7KH�VDIHW\�DQJOH�WUDQVGXFHU�PXVW�QRW�EH�PRXQWHG�LQ�WKH�UDQJH�RI�VQRZFKDLQV�RU�JUDYHO��$YRLG�GLUHFW�FRQWDFW�RI�VSUD\�ZDWHU�FDXVHG�E\�WKH�ZKHHOV��,I�QHFHVVDU\XVH�D� VKHHW�PHWDO��7KH� JURXQG� FOHDUDQFH�PD\�QRW�EH� OLPLWHG� LQ� DQ\� FDVH�E\� WKH� DQJOHWUDQVGXFHU�RU�FRQQHFWLRQ�SDUWV��DUPV�� MRLQWV���0DNH�VXUH�� WKDW� WKH�DQJOH� WUDQVGXFHU�DQGPRYLQJ�SDUWV� DUH�QRW� H[SRVHG� WR� H[WHUQDO� IRUFHV�ZKHQ� WKH�YHKLFOH� LV� XVHG� RII� URDG�� ,IQHFHVVDU\�VHFXUH�WKH�PRXQWLQJ�VHFWLRQ�E\�D�PHWDO�VKHHW�RU�D�IHQGHU��$�FKHFN�XS�RI�WKHFRQQHFWLRQ�KDV�WR�EH�SRVVLEOH�DQ\�WLPH�
���:KHQ� VHOHFWLQJ� WKH�PRXQWLQJ� UDQJH��PDNH� VXUH� WKDW� LQ� DQ\� RSHUDWLRQ�PRGH� �H�J�� IXOOVXVSHQVLRQ� UDQJH�� IXOO� VWHHULQJ�DQJOH��RSHUDWLRQ�ZLWK� VQRZ�FKDLQV�� WKH� FRQQHFWLRQ� DQGMRLQWV� RI� WKH� DQJOH� WUDQVGXFHU�ZRQ�W� WRXFK� RWKHU� FRPSRQHQWV��0DNH� VXUH�� D� FOHDUDQFH]RQH� RI� DERXW� ��PP� LV� NHSW�� ,I� WKH� YHKLFOH� LV� XVHG� RII� URDG�� WKH� FOHDUDQFH� VKRXOG� EHELJJHU�
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���7R�FRPSHQVDWH�IRU�DOO�WROHUDQFHV�RI�PDQXIDFWLQJ�DQG�PRXQWLQJ�DQG�WR�DYRLG�VWUDLQ�IURPWKH� FRQQHFWLRQ� RI� WKH� DQJOH� WUDQVGXFHU�� LW� LV� QHFHVVDU\� WR� XVH� EDOO� MRLQWHG� DUPV�� 7KHMRLQWV� �QRPLQDO� VL]H��PP��KDYH� WR� VHFXUHG� �EH� ORFNHG��7KH� FRQQHFWLQJ� URG� VKRXOG� EHPDGH�RI�VWDLQOHVV�VWHHO�ZLWK�D�PLQLPXP�GLDPHWHU�RG��PP��7KH�PD[LPXP�OHQJWK�RI�WKHFRXSOLQJ�URG�PXVW�QRW�H[FHHG����PP��7KH�EDOO�MRLQWV�PXVW�EH�IL[HG�XVLQJ�ORFNQXWV�DQGWKUHDGORFNLQJ�DGKHVLYH��7KH�WKUHDG�UHDFK�VKRXOG�EH�DW�OHDVW��PP�DW�ERWK�HQGV��%HVW�XVHD�URG�ZLWK�FRPELQLQJ�OHIW�DQG�ULJKW�WKUHDG�DQG�DSSURSULDWH�EDOO�MRLQWV��6HH�RXU�JXLGHOLQH6.�����IRU�WKH�VWDQGDUG�LQVWDOODWLRQ�
���.LQHPDWLF�DVSHFWV�IRU�WKH�DVVHPEO\�RI�WKH�DQJOH�WUDQVGXFHU��7KH�VDIHW\�DQJOH�WUDQVGXFHUVKRXOG�KDYH�D�VZLQJ�RI��������WR��������IRU�WKH�IXOO�VWHHULQJ�UDQJH��VWRS�WR�VWRS���7DNHFDUH� D� SURSRUWLRQDO� UHODWLRQ� EHWZHHQ� VWHHULQJ� DQJOH� DQG� PHDVXUHG� DQJOH� WUDQVGXFHUH[LVWV��,Q�VWUDLJKW�SRVLWLRQ�RI�WKH�D[OH��WKH�VDIHW\�WUDQVGXFHU�PXVW�EH�LQ�PLG�SRVLWLRQ�WRDOORZ�IRU�WHDFK�LQ��DOLJQPHQW��RI�WKH�D[OH�E\�WKH�VWHHULQJ�FRPSXWHU��PD[LPXP�WROHUDQFH������

���� 0RXQWLQJ�SODFH�RI�WKH�VDIHW\�VWHHULQJ�FRPSXWHU
��� $�PRXQWLQJ�SODFH�IRU�VDIHW\�VWHHULQJ�FRPSXWHU�VKRXOG�EH�FKRVHQ�LQVLGH�WKH�YHKLFOH�RULQ�D�FRQWURO�FDELQHW�WR�DYRLG�GLUHFW�H[SRVXUH�WR�GXVW��PRLVWXUH�DQG�GLUHFW�VXQOLJKW��,I�WKHFRPSXWHU�LV�GHOLYHUHG�ZLWK�D�GLVSOD\��WKLV�VKRXOG�EH�UHDGDEOH�DIWHU�WKH�LQVWDOODWLRQ�
��� :KHQ�GRLQJ�ZHOGLQJ�ZRUN�DW�WKH�YHKLFOH��WKH�VWHHULQJ�FRPSXWHU�KDV�WR�EH�GLVFRQQHFWHG�0DNH�VXUH��WKH�VWHHULQJ�FRPSXWHU�FDQ�EH�GLVFRQQHFWHG�HDVLO\�

���� :LULQJ�RI�WKH�6\VWHP
���7KH�HOHFWULFDO�FRQQHFWLRQV�PD\�RQO\�EH�PDGH�E\�WUDLQHG�VWDII�XVLQJ�VXLWDEOH�WRROV��7KHGHOLYHUHG� SOXJV� DQG� WKUHDGHG� FRQQHFWRUV� KDYH� WR� EH� PRXQWHG� DFFRUGLQJ� WR� WKH� WKHLULQVWUXFWLRQV��,W�LV�QRW�SHUPLWWHG�WR�OHDYH�RXW�JDVNHWV�±�DOO�FRQQHFWLRQV�WKDW�DUH�H[SRVHG�WRWKH�HQYLURQPHQW�PXVW�EH�ZDWHUSURRI�DIWHU�WKH�PRXQWLQJ�
���1HYHU�LQVHUW�VLQJOH�ZLUHV�LQWR�FRQQHFWRUV���3*�WKUHDGV��3D\�DWWHQWLRQ�WR�WKLV�ZKHQ�ZLULQJVDIHW\�DQJOH�WUDQVGXFHUV�
���7KH�LVRODWLRQ�VKHOO�RI�WKH�FDEOH�PXVW�UHDFK�GHHS�HQRXJK�LQWR�3*�WKUHDGV�WR�SURYLGH�IRUSURSHU�VHDOLQJ��7KH�VKLHOG�RI�VKLHOGHG�FDEOH�KDV�WR�EH�FRQQHFW�DW�RQH�HQG�RQO\�DQG�PXVWQRW�EH�FRQWDFWHG�WR�WKH�KRXVLQJ�RI�WKH�DQJOH�WUDQVGXFHU��FXW�WKH�VKLHOG�WR�WKH�VDPH�OHQJWKDV�WKH�MDFNHW��
���7KH� 3*�WKUHDG� PXVW� EH� WLJKWHQHG� ILUPO\� �EXW� QRW� IRUFLEO\�� WR� EH� ZDWHUSURRI� DQG� WRSURYLGH�IRU�VWUDLQ� UHOLHI��7KH�FDEOH�PXVW�QRW�VOLS�RXW�RI� WKH�3*�WKUHDG��ZKHQ�SXOOHG�DWZLWK�D�IRUFH�RI���1�
���$OZD\V� XVH� ERRWODFH� IHUUXOHV� ZLWK� VXLWDEOH� FULPS� WRROV� ZKHQ� ZLULQJ� WKH� DQJOHWUDQVGXFHUV�
���7R�DYRLG�LQWHUIHUHQFHV��VLJQDO�DQG�FRQWURO�ZLUHV�VKRXOG�QRW�EH�URXWHG�QH[W�EH�WR�FDEOHVWKDW�OHDG�KLJK�FXUUHQW�RU�KLJK�IUHTXHQF\�VLJQDOV�
���6HQVRU�DQG�PDJQHW�FDEOHV��WKDW�DUH�WRR�ORQJ��QHYHU�VKRXOG�ORRSHG�XS�FRPPRQO\�
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���$OZD\V�XVH�FDEOHV�WKDW�DUH�VSDFLILHG�IRU�DXWRPRWLYH�WHPHUDWXUH�UDQJH�DQG�HQYLURQPHQWDOFRQGLWLRQV�� 7KH� FXUYDWXUH� RI� D� FDEOH� PXVW� QRW� EH� VPDOOHU� WKDQ� D� WHQWK� RI� WKH� FDEOHGLDPHWHU�RU�DFFRUGLQJ�WR�WKH�FDEOH�PDQXIDFXUHUV�VSHFLILFDWLRQV�
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�� 6WDUW�XS
���� *HQHUDO
7KLV�VHFWLRQ�GHVFULEHV�WHVWLQJ�VWHSV�DIWHU�LQVWDOODWLRQ�LQFOXGLQJ�WHVW�GULYHV�
,QLWLDO�VWDUW�XS�RI�WKH�ILUVW�YHKLFOH�RI�LWV�W\SH�KDV�WR�LQFOXGH�DGGLWLRQDO�WHVWLQJ�RIFRQWUROODELOLW\�RI�WKH�YHKLFOH�ZKHQ�VZLWFKLQJ�WR�IDLO�VDIH�VWDWH�GXULQJ�RSHUDWLRQ�

+LQW
7KLV� PDQXDO� GHFULEHV� WKH� VWDUW� XS�� WKH� SURJUDPPLQJ� RI� WKH� SDUDPHWHUV� DQG� WKHUHDGRXW� RI� WKH� DODUP�PHPRU\� XVLQJ� WKH� RSHUDWLQJ� FRQWUROV� RI� WKH� VDIHW\� VWHHULQJFRPSXWHU�
7KH� KDQGOLQJ� ZLWK� WKH� VWHHULQJ� FRPSXWHU� FDQ� EH� GRQH� XVLQJ� D� 1RWHERRN�3&� YLDVHULDO� LQWHUIDFH� ���ZLUH� 56������ 7KH� 02%,/� (/(.7521,.� 3&�6HUYLFH�6RIWZDUH��3&6��SURYLGHV�IRU�WKH�IROORZLQJ�IXQFWLRQV�����

����DOLJQPHQW�RI�WKH�D[OHV����SURJUDPPLQJ�RI�WKH�SDUDPHWHUV����GLVSOD\�RI�DODUP�FRGHV�LQ�SODLQ�WH[W����PRQLWRULQJ�DQG�UHFRUGLQJ�RI�WKH�VWDWH�RI�LQ��DQG�RXWSXWV�DV�ZHOO�DV ����LQWHUQDO�GDWD�RI�WKH�VWHHULQJ�FRPSXWHU�
7KH�XVDJH�RI�WKH�3&6�LV�FRYHUHG�E\�DQRWKHU�PDQXDO��3&6����������

���� 5HTXLUHPHQWV
,QVWDOODWLRQ�RI�DOO�FRPSRQHQWV�DFFRUGLQJ�WR�WKH�K\GUDXOLFV�DQG�HOHFWULFDO�GLDJUDPV�KDV�WR�EHILQLVKHG�DQG�FKHFNHG�IRU�HUURUV�
7KH�LQLWLDO�VWDUW�XS�VKRXOG�EH�GRQH�E\�VWDII�WUDLQHG�LQ�HOHFWULFDO��DQG�YHKLFOH�HQJLQHHULQJ�
7KH�VWDUW�XS�KDV�WR�EH�GRQH�IROORZLQJ�WKH�SURFHGXUH�JLYHQ�EHORZ�

&$87,21�
�� 0RGLILFDWLRQV�RI�WKH�V\VWHP�RU�LWV�FRPSRQHQWV�ZLWKRXW�WKHDJUHHPHQW�RI�02%,/�(/(.7521,.�OHDG�WR�ORVV�RI�W\SHDSSURYDO��02%,/�(/(.7521,.�FDQ¶W�EH�KHOG�UHVSRQVLEOH�IRUDQ\�GDPDJH�WKDW�UHVXOWV�IURP�XQDXWKRULVHG�PRGLILFDWLRQ��7KH�VDPHDSSOLHV��LI�WKH�VWHHULQJ�V\VWHP�LV�LQVWDOOHG�RQ�DQRWKHU�W\SH�RIYHKLFOH�ZLWKRXW�DXWKRULVDWLRQ�E\�02%,/�(/(.7521,.�
�� :DUUDQW\�LV�YRLG�LI�FRPSRQHQWV�DUH�PRGLILHG�ZLWKRXW�DXWKRULVDWLRQE\�02%,/�(/(.7521,.��7KH�VDPH�DSSOLHV��LI�WKH�VWHHULQJV\VWHP�RU�LWV�FRPSRQHQWV�DUH�GDPDJHG�GXH�WR�LPSURSHU�WUHDWPHQWRU�ODFN�RI�PDLQWHQDQFH��'R�QRW�XVH�H[FHVVLYH�IRUFH�RULQDSSURSULDWH�WRROV�ZKHQ�PRXQWLQJ�RU�GHPRXQWLQJ�FRPSRQHQWV�
�� ,QVWDOODWLRQ��VWDUW�XS�DQG�PDLQWHQDQFH�KDYH�WR�EH�GRQH�E\�WUDLQHGVWDII��RQO\�
�� :KHQ�GRLQJ�ZHOGLQJ�ZRUN�DW�WKH�YHKLFOH��WKH�VWHHULQJ�FRPSXWHUKDV�WR�EH�GLVFRQQHFWHG
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�� 1HYHU�SXOO�SOXJV�ZKHQ�SRZHU�VXSSO\�LV�RQ�

���� ,QVSHFWLRQ�RI�WKH�HOHFWULFDO�LQVWDOODWLRQ
%HIRUH�FRQQHFWLQJ�WKH�VDIHW\�VWHHULQJ�FRPSXWHU��DOO�FRQQHFWRUV�KDYH�WR�EH�FKHFNHG�DJDLQVWWKH�ZLULQJ�GLDJUDPP�
(VSHFLDOO\�FKHFN�LI���
�� WKH�VXSSO\�YROWDJH�LV�FRUUHFW�DQG�DOO�SLQV�H[FHSW�WKRVH�RI�WKH�GLJLWDO�LQSXWV�DUH�DW��9OHYHO�
�� K\GUDXOLFV�YDOYHV�FRQQHFWHG�WR�WKH�SURSHU�3:0�RXWSXWV�
�� DOO�VHQVRUV�DQG�DQJOH�WUDQVGXFHUV�DUH�FRQQHFWHG�SURSHUO\�7KH�DQJOH�WUDQVGXFHUV�DUH�VXSSOLHG�ZLWK�WZR�YROWDJHV�³��UHI´�DQG�³��9H[W´��&URVVLQJRYHU�ERWK�VXSSO\V�PLJKW�OHDG�WR�HUURUQRXV�UHDGRXW�RI�WKH�DQJOH�WUDQVGXFHUV�DQG�DODUPPHVVDJHV�

7R�SUHYHQW�ZURQJ�DVVLJQPHQW�RI�UHIHUHQFH�YROWDJH�RXWSXWV�WR�WKH�WUDFNV�RI�WKH�DQJOHWUDQVGXFHUV�
��� &RQQHFW�WUDFN���RI�DOO�DQJOH�WUDQVGXFHU�DFFRUGLQJ�WR�WKH�ZLULQJ�VFKHPH��'RQ¶WFRQQHFW�WKH�RWKHU�WUDFN¶V�VXSSO\��9H[W�
��� &RQQHFW�3&6�DQG�WXUQ�RQ�(&8�SRZHU�VXSSO\��&KHFN�LI�YROWDJHV�DW�WKH�(&8¶VLQSXWV�DUH�FRUUHFW��UHIHU�WR�WKH�ZLULQJ�GLDJUDP�7KH�DODUP�PHVVDJHV�GLVSOD\HG�PD\�MXVW�UHIHU�WR�WUDFN�³%´�RI�HYHU\�DQJOHWUDQVGXFHU�
��� &RPSOHWH�ZLULQJ�FRQQHFWLQJ��9H[W�DQG�UHVWDUW�WKH�V\VWHP��&KHFN�LI�DOO�YROWDJHV�DUHDSSUR[LPDWHO\����9�DQG�DOO�DODUP�PHVVDJHV�DUH�FOHDUHG�

&$87,21�
�� ZKHQ�VZDSSLQJ�RI�WKH�DQJOH�WUDQVGXFHU¶V�VHQVH�RI�GLUHFWLRQ�LVQHFHVVDU\��DOZD\V�VZDS�WKH�VXSSOLHV�RI�ERWK�WUDFNV��6ZDSSLQJVOLGHU�SLQV�PD\�DIIHFW�SURSHU�RSHUDWLRQ�
�� $Q�FRQQHFWLRQ�EHWZHHQ��9�VXSSO\�DQG��9�VLJQDO�RWKHU�WKDQZLWKLQ�WKH�VWHHULQJ�HOHFWURQLFV�LV�QRW�SHUPLWWHG�

���� &RQQHFWLRQ�RI�WKH�6DIHW\�$QJOH�7UDQVGXFHUV
7KH�VDIHW\�DQJOH�WUDQVGXFHUV�DUH�PDGH�XS�RI�WZR�LQGHSHQGHQG�VHQVRU�XQLWV�$�DQG�%�
0DNH� VXUH� WKH� VHQVRUV�$� DUH� FRQQHFWHG� WR� �9UHI� � DQG� WKH� VHQVRUV� %� WR� �9H[W�� &KHFN� WKHYROWDJH�EHWZHHQ� WKH��9�VLJQDO�DQG� WKH� VOLGHUV�� ,Q�PLG�SRVLWLRQ�RI� WKH�D[OH� WKH�YROWDJH�RIVHQVRU�$�VKRXOG�KDYH�EHWZHHQ����9�DQG����9�
7KH�VHQVH�RI�GLUHFWLRQ�VKRXOG�EH�DV�IROORZV�
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&ORFNZLVH�URWDWLRQ�RI�WKH�D[OH��ULJKW�GLUHFWLRQ��OHDGV�WR�LQFUHDVLQJ�YROWDJH�DW�VHQVRU�$

6HQVH�RI�GLUHFWLRQ�DW�WUDFN���
,QYHUVH�VXSSO\��SDUDPHWHU��� ��� &ORFNZLVH�URWDWLRQ�RI�WKH�D[OH�OHDGV�WR�DGHFUHDVLQJ�YROWDJH�
1RUPDO�VXSSO\��SDUDPHWHU��� ���� &ORFNZLVH�URWDWLRQ�RI�WKH�D[OH�OHDGV�WR�DQLQFUHDVLQJ�YROWDJH�
'HIDXOW�VHWXS�LV�LQYHUVH�VXSSO\�
,I� WKH� YROWDJH� VHQVH� GRHV� QRW� FRUUHVSRQG� WR� WKLV� GHILQLWLRQ�� WKH� FRQQHFWLRQ� WR� UHIHUHQFHYROWDJH�DQG��9�VLJQDO��FRQQHFWHG�WR�SLQV���DQG���RI�WKH�VHQVRU�XQLWV��KDYH�WR�EH�VZDSSHG�

&DEOH�EUHDN�GHWHFWLRQ�
,Q� RUGHU� WR� DOORZ� IRU� FDEOH� EUHDNGHWHFWLRQ�� WKH� YROWDJH� LQ� VHQVRU� $PXVW� QRW� H[FHHG� ���9� DW� WKH� ULJKWPHFKDQLFDO� VWRS� DQG� PXVW� QRW� EHEHORZ� ���9� DW� WKH� OHIW� PHFKDQLFDOVWRS�

� � � � � �

5HVLVWRU

6FKOHLIHU�
6FKXW]ZLGHUVWDQG

7UDFN�%7UDFN�$

&DEOH�EUHDN�UDQJH

5DQJH�IRU����DOLJQPHQW

����9

����9

�������9

!�����9

����9

����9

�������9

!�����9

��9 �9��9 �9 8V 8V

&DEOH�EUHDN�UDQJH

&DEOH�EUHDN�UDQJH

&DEOH�EUHDN�UDQJH

5DQJH�IRU����DOLJQPHQW

SLFWXUH�����VFKHPH�RI�DQJOH�WUDQVGXFHU

1RWH�
�� 7DNH�FDUH�WKH�VZLQJ�RI�YROWDJHV�PHDVXUHG�RQ�HLWKHU�VWRS�DUH�DERXW�V\PPHWULF�ZLWKUHJDUG�WR�WKH�PLGGOH�
�� ,I��E\�PLVWDNH��WKH�FRQQHFWLRQ�RI�WKH�VHQVRU�XQLW¶V�VOLGLQJ�FRQWDFW�LV�VZDSSHG�ZLWK�RQHRI�WKH�WUDFN¶V�UHIHUHQFH�YROWDJH�VXSSOLHV��HLWKHU�DOLJQPHQW�RU�RQ�OLQH�SODXVLELOLW\�FKHFNGXULQJ�RSHUDWLRQ�PLJKW�IDLO�
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���� $[OH�$OLJQPHQW
)RU�D[OH�DOLJQPHQW��DOLJQPHQW�RI�WKH�DQJOH�WUDQVGXFHUV��WKH�PLGGOH��OHIWPRVW�DQG�ULJKWPRVWSRVLWLRQ�RI�WKH�D[OH�KDYH�WR�EH�WDXJKW� LQ�� ,Q�QRUPDO�VWHHULQJ�RSHUDWLRQ�PRGH�� WKH�VWHHULQJFRPSXWHU�XVHV�WKRVH�VWRUHG�YDOXHV�IRU�WKH�WUDQVODWLRQ�RI�VHQVRU�YDOXHV�WR�D[OH�DQJOHV�YDOXHV�

&$87,21�
�� 'XULQJ�WKH�DOLJQPHQW�SURFHGXUH�WKH�DOLJQHG�D[OH�ZLOO�PRYH�
�� :KHQ�ZRUNLQJ�LQ�WKH�UDQJH�RI�WKH�D[OH��PDNH�VXUH�WKH�D[OH�LV�QRWDEOH�WR�PRYH��7KLV�KDV�WR�EH�GRQH�E\�WXUQLQJ�WKH�K\GUDXOLFV�VXSSO\RII��HQJLQH�RII��DQG�E\�UHOHDVLQJ�SUHVVXUH�IURP�WKH�DFFXPXODWRUV�LI�SUHVHQW��

%HIRUH� GRLQJ� WKH� DOLJQPHQW� D� YDOLG� SDUDPHWHU� VHW� PXVW� EH� ZULWWHQ� LQ� WKH� VWHHULQJFRPSXWHU�

3DUDPHWHU�VWHS��1R�� 0HDQLQJ
��WR�� 0HFKDQLFDO�DQJOHV�RI�WKHHOHFWURQLF�K\GUDXOLF�VWHHUHGD[OHV���WR��
���WR��� 0HFKDQLFDO�DQJOHV�RI�WKHVHWSRLQW�JHQHUDWRUV

+LQW�
�� 0DNH�VXUH��VHWWLQJ�RI�PHFKDQLFDO�VWRSV�RI�DOO�D[OHV�PDWFKHV�WKH�PD[LPXP�DQJOH�DV�VHWE\�WKH�VWHHULQJ�FRPSXWHU¶V�SDUDPHWHUV�
�� ,I�WKH�D[OH�LV�HTXLSHG�ZLWK�PHFKDQLFDO�ORFNLQJ�RU�FHQWHULQJ�HTXLSPHQW��WKH�PHFKDQLFDOFHQWHU�SRVLWLRQ�KDV�WR�EH�DGMXVWHG�ILUVW��L�H��PHFKDQLFDO�DGMXVWPHQW�ZLWK�WKH�D[OH�ORFNHGRU�FHQWHUHG���7HDFK�LQ�RI�WKH�PLGGOH�SRVLWLRQ�VKRXOG�VWDUW�ULJKW�DZD\�IURP�WKDW�IL[HGSRLQW��WR�HQVXUH�WKH����SRVLWLRQ�RI�WKH�FRQWURO�V\VWHP�GRHVQ¶W�GLYHUJH�IURP�WKHPHFKDQLFDO�FHQWHU�SRVLWLRQ�
�� $OLJQPHQW�DFFXUDF\�RI�WKH�PLGGOH�SRVLWLRQ�PD\�FRQVLGHUDEO\�DIIHFW�ZHDU�RI�WKH�WLUHVDQG�WUDFNLQJ�VWDELOLW\��$V�WKHUH�RIWHQ�LV�DQ�LQIOXHQFH�RI�IULFWLRQ�RQ�DGMXVWPHQW�RI�WKHPLGGOH�SRVLWLRQ��EHIRUH�WHDFKLQJ�LQ��LW�LV�UHFRPPHQGHG�WR�UHGXFH�IULFWLRQ�E\�XVH�RIWXUQWDEOHV��MDFNLQJ�XS�WKH�D[OH�RU�DW�OHDVW�E\�UROOLQJ�D�IHZ�PHWHUV��%HVW�UHVXOWV�DUH�FDQEH�DFKLHYHG�E\�XVH�RI�ODVHU�DOOLJQPHQW�JHDU�ZKLOH�WKH�D[OH�LV�MDFNHG�XS�
�� ,I�D�PRYHPHQW�RI�WKH�D[OH�LV�QRW�SRVVLEOH��WKH�IROORZLQJ�SRLQWV�VKRXOG�EH�FKHFNHG���DUH�WKH�EUDNHV�UHOHDVHG"��LV�WKH�K\GUDXOLFV�VXSSO\�DFWLYH"��LV�K\GUDXOLFV�SUHVVXUH�VXIILFLHQW"��LV�QR�ORFNLQJ�GHYLFH�DFWLYH��D[OH�W\SHV�ZLWK�ORFNLQJ�GHYLFH�RQO\�"
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������ (QWHULQJ�$OLJQPHQW�0RGH
3UHVV�WKH�(6&$3(�NH\�DQG�WKH�(17(5�NH\�VLPXOWDQHRXVQHVVO\�IRU�DW�OHDVW���VHFRQGV�

(6&

����QR�HUURU
����!���

+ROG�IRU���V

:KHQ�WKH�GLVSOD\¶V�FRQWHQWV�FKDQJHV��SUHVV�3/86�RU�0,186�XQWLO�WKH�WH[W�³DOLJQPHQW´FRPHV�XS�
3UHVV�WKH�(17(5�WR�HQWHU�DOOLJQPHQW�PRGH��(QWHU�WKH�SDVVFRGH�XVLQJ�WKH�3/86��0,186DQG�(17(5�NH\V�
������ 6HOHFW�DQ�$[OH�IRU�$OLJQPHQW
7KH�DOLJQPHQW�FDQ�RQO\�EH�VWDUWHG�LI�D�YDOLG�D[OH�QXPEHU� LV�VHOHFWHG��7KH�VHOHFWLRQ�RI�DQD[OH� LV� GRQH� XVLQJ� WKH�3/86� DQG�0,186�NH\V�� 7KH� IURQW� D[OH� LV� UHIHUHG� WR� DV� ³D[OH�´�QRWH��DV�WR�PDWFK�WKH�UHDO�D[OH�QXPEHU�DW�WKH�YHKLFOH��WKH�QXPEHU�DVVLJQHG�WR�VWHHUHG�D[OHVFDQ�EH�FKRVHQ�XVLQJ�SDUDPHWHUV��

6WDUWLQJ�WKH�DOLJQPHQW�LV�SRVVLEOH�RQO\�LI�D�D[OH�LV�FKRRVHQ�
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������ $OLJQPHQW�RI�&HQWHU�3RVLWLRQ
7KH�DOLJQPHQW�RI�DQ�DQJOH�WUDQVGXFHU�LV�GRQH�LQ���VWHSV���DOLJQPHQW�RI�WKH�FHQWHU�SRVLWLRQ��PHFKDQLFDO�OHIW�VWRS�DQG��PHFKDQLFDO�ULJKW�VWRS$IWHU�WHDFKLQJ�LQ�WKH�DQJOH�WUDQVGXFHU�WKH�YDOXHV�KDYH�WR�EH�WUDQVIHUHG�WR�WKH�PHPRU\VSHUDWHO\�
7KH�ILUVW�OLQH�RI�WKH�GLVSOD\�OHDGV�WKURXJK�WKH�VHSDUDWH�VWHSV�RI�WKH�DOLJQPHQW��7KH�VHFRQGOLQH�GLVSOD\V�WKH�DFWXDO�YDOXHV�RI�WKH�DQJOH�WUDQVGXFHU�
7KH� D[OH� FDQ�EH� VWHHUHG�ZLWK� WKH�0,186� DQG�3/86�NH\V�� 3UHVVLQJ� D� NH\�� D[OH�PRYHQWVWDUWV�DW�ORZ�VSHHG��6SHHG�RI�PRYHPHQW�LQFUHDVHV��DV�WKH�NH\�LV�SUHVVHG�FRQWLQXRXVO\�
:KLOH�GRLQJ�WKH�DOLJQPHQW�LQ�VWUDLJKW�SRVLWLRQ�WKH�D[OH�ZLOO�DFWLYDWH�WKH�ORFNLQJGHYLFH��LIDYDLODEOH���7KH�D[OH�ZLOO�ORFN�LQ�WKH�VWUDLJKW�SRVLWLRQ�DXWRPDWLFDOO\�
6WRUDJH�RI�HYHU\�VLQJOH�DOLJQPHQW�SRVLWLRQ�FDQ�EH�VNLSSHG�SUHVVLQJ�(6&��$OLJQPHQW�RI�WKHVHOHFWHG�D[OH�LV�VNLSSHG�E\�SUHVVLQJ�(6&�WZLFH�
6HQVH�RI�URWDWLRQ�RI�WKH�D[OH�
:KHQ�WKH�0,186�NH\�LV�SUHVVHG�WKH�D[OH�KDV�WR�PRYH�WR�WKH�OHIW��3UHVVLQJ�WKH�3/86�NH\�WKH� D[OH� KDV� WR�PRYH� WR� WKH� ULJKW�� ,I� WKH� GLUHFWLRQ� LV� WKH� RSSRVLWH�� WKH� FRQHFWLRQV� RI� WKHDVVLJQPHQW�RI�WKH�SURSRUWLRQDO�YDOYH¶V�$�DQG�%�VLGH�KDYH�WR�EH�VZDSSHG��KRZHYHU��LI�WKLVKDV�WR�EH�GRQH��ZLULQJ�GLDJUDPV�VKRXOG�EH�XSGDWHG��
6HQVH�RI�URWDWLRQ�RI�WKH�DQJOH�WUDQVGXFHU�
'RLQJ�D�FRXQWHU�FORFNZLVH�URWDWLRQ�RI�WKH�D[OH��GLUHFWLRQ�WR�WKH�OHIW�VWRS���WKH�YROWDJH�RI�WKHILUVW� WUDFN�RI� WKH� DQJOH� WUDQVGXFHU� VKRXOG�GHFUHDVH��ZLWK� D� FORFNZLVH� URWDWLRQ� WKH�YROWDJHVKRXOG�LQFUHDVH��7KH�VHFRQG�YROWDJH��WUDFN����VKRXOG�FKDQJH�LQ�WKH�VHQVH�RI�GLUHFWLRQ�JLYHQE\�SDUDPHWHU�VHWWLQJ��3B����

(6&

VHW�D[OH���WR��
�����P9������P9

0RYH�OHIW

0RYH�ULJKW

6NLS�VWUDLJKW�SRVLWLRQ

&RQILUP�SRVLWLRQ

$V�VRRQ�DV�WKH�VHOHFWHG�D[OH�LV�SRVLWLRQHG�DFFXUDWO\�WR�����ZLWK�UHJDUG�WR�D�ORFNLQJ�GHYLFH�LISUHVHQW���WKH�YDOXH�LV�VWRUHG�E\�SUHVVLQJ�(17(5��7KH�YROWDJH�LQ�WKH�PLGGOH�SRVLWLRQ�KDV�WREH� EHWZHHQ� ����P9� DQG� ����P9�� ,I� WKH� DQDORJ� YDOXH� H[FHHGV� WKHVH� OLPLWV�� DQ� DODUPPHVVDJH�LV�UDLVHG�
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������ $OLJQPHQW�RI�WKH�OHIW�PHFKDQLFDO�VWRS
2Q�FRPSOHWLRQ�RI�DOLJQPHQW�RI�WKH�PLGGOH�SRVLWLRQ���DOLJQPHQW�RI�WKH�OHIW�PHFKDQLFDO�VWRSLV�HQWHUHG��$IWHU� UHDFKLQJ� WKH� OHIW�PHFKDQLFDO�VWRS�� WKH�SUHVHQW�YDOXH� FDQ�EH� VWRUHG�XVLQJ(17(5��,Q�RUGHU�WR�GR�WKLV��WKH�YROWDJH�RI�VHQVRU�XQLW�$�KDV�WR�EH�LQ�WKH�UDQJH�RI����P9WR�����P9�

(6&

VHW�D[OH���OHIW
�����P9������P9

0RYH�OHIW

0RYH�ULJKW

�6NLS

&RQILUP�SRVLWLRQ

������ $OLJQPHQW�ULJKW�PHFKDQLFDO�VWRS
2Q� FRPSOHWLRQ� RI� DOLJQPHQW� RI� WKH� OHIW� VWRS�� DOLJQPHQW� RI� WKH� ULJKW� PHFKDQLFDO� VWRS� LVHQWHUHG��7KH�DOLJQPHQW�LV�GRQH�LQ�WKH�VDPH�ZD\�DV�EHIRUH��7KH�YROWDJH�RI�VHQVRU¶V�WUDFN�KDV�WR�EH�LQ�WKH�UDQJH�RI������P9�WR�����P9�

(6&

VHW�D[OH���ULJKW
�����P9�������P9��

0RYH�OHIW

0RYH�ULJKW

6NLS

&RQILUP�SRVLWLRQ
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������ &RQILUPDWLRQ�RI�DOLJQPHQW
$IWHU� FRQILUPDWLRQ� RI� WKH� ULJKW� PHFKDQLFDO� VWRS�� VWRUDJH� RI� DOLJQPHQW� YDOXHV� KDV� WR� EHFRQILUPHG�SUHVVLQJ�(17(5�
3UHVVLQJ�(6&�DW�WKLV�SRLQW�OHDYHV�WKH�VWRUHG�DOLJQPHQW�YDOXHV�XQFKDQJHG�

(6&

VWRUH�YDOXHV�WR
((3520���QR�\HV��

6NLS�VWRULQJ

6WRUH�YDOXHV

:KHQ�VWRULQJ�KDV�EHHQ�FRQILUPHG�WKH�IROORZLQJ�PHVVDJH�ZLOO�EH�GLVSOD\HG�DIWHU�D�ZKLOH�
:KLOH� WKLV�PHVVDJH� LV�DFWLYH� WKH� D[OH�FDQ�EH�PRYHG�E\�SUHVVLQJ� WKH�0,186� DQG�3/86NH\V��6R�WKH�D[OH�FDQ�EH�PRYHG�LQ�WKH�VWUDLJKW�SRVLWLRQ�DJDLQ�LQ�RUGHU�WR�KDYH�DOO�D[OHV�LQ�DQRUPDO�GULYLQJ�VLWXDWLRQ��7KHUH�LV�QR�QHHG�WR�PRYH�WKH�D[OH�LQ�WKH�VWUDLJKW�SRVLWLRQ�H[DFWO\�

(6&

VDYLQJ�DOLJQPHQW
YDOXHV�2.��

0RYH�OHIW

0RYH�ULJKW

(QG��PRYHPHQW

(QG��PRYHPHQW

:KLW�(6&�RU�(17(5�WKH�PHQX�JHWV�EDFN�WR�FKRRVH�D�RWKHU�D[OH�
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���� )LUVW�DFWLYDWLRQ�RI�6WHHULQJ�0RGH

&$87,21�
6WD\�FOHDU�RI�WKH�D[OH�ZKHQ�DFWLYDWLQJ�WKH�VWHHULQJ�V\VWHP�IRU�WKH�ILUVWWLPH�
:KHQ�ZRUNLQJ�LQ�WKH�UDQJH�RI�WKH�D[OH��PDNH�VXUH�WKH�D[OH�LV�QRW�DEOHWR�PRYH���7KLV�KDV�WR�EH�GRQH�E\�WXUQLQJ�WKH�K\GUDXOLFV�VXSSO\�RII�HQJLQH�RII��DQG�E\�UHOHDVLQJ�SUHVVXUH�IURP�WKH�DFFXPXODWRUV��LISUHVHQW��

��� 7KH�SDUDPHWHUV�VHW�SURYLGHG�E\�02%,/�(/(.7521,.�KDV�WR�EH�XVHG��)RUGRFXPHQWDWLRQ�RQ�KRZ�WR�SURJUDP�WKH�SDUDPHWHUV�UHIHU�WKH�3&6���������PDQXDO�
��� &\FOH�WKH�SRZHU�VXSSO\��WXUQ�WKH�RII�DQG�RQ�DJDLQ�
��� &OHDU�WKH�DODUP�PHPRU\�
��� 7XUQ�WKH�,JQLWLRQ�RQ�±�WKH�6/&�VKRXOG�UDLVHV�QR�DODUP��'LVSOD\�RI�ÄQR�HUURU³UHVSHFWLYHO\�URWDWLQJ�VHJPHQWV�RQ�WKH����VHJPHQW�GLVSOD\���,I�DQ�DODUP�LV�UDLVHG��FKHFNWKH�WKH�VWHHULQJ�V\VWHP�IRU�HUURUV�DV�LQGLFDWHG�E\�WKH�GHVFULSWLRQ�RI�WKH�DODUP�FRGH�
��� 6WHHULQJ�ZKLOH�VWDQGLQJ�VWLOO,I�WKH�SUHVHQW�DQJOH�RI�WKH�D[OH�LV�QRW�FORVH�WR�WKH�VHWSRLQW�GHWHUPLQHG�E\�WKH�VWHHULQJFRPSXWHU��WKH�D[OH�KDV�WR�EH�HLWKHU�ÄFDXJKW³�PDQXDOO\��L�H��FKDQJH�WKH�VHWSRLQW�WR�PDWFKWKH�FXUUHQW�SRVLWLRQ�RI�WKH�D[OH��RU�WKH�L�H��WKH�IURQW�D[OH�KDV�WR�EH�SRVLWLRQHGFRUUHVSRQGLQJ�WR�WKH�VWHHULQJ�JHRPHWU\��7KH�VDPH�FDQ�E\�DFKLHYHG�E\�WXUQLQJ�WKHVWHHULQJ�ZKHHO�WR�DQG�IUR��WKH�D[OH�ÄV\QFKURQL]HV³�DV�D�VWHHULQJ�PRYHPHQW�LV�GHWHFWHG��
��� &RQWURO�RI��DV�IDU�DV�DSSOLFDEOH��

�� WKH�FRXUVH�RI�WKH�K\GUDXOLFV�SUHVVXUH�LQ�DQ�DFFXPXODWRU�V\VWHP��SUHVVXUH�OLHV�ZLWKLQWKH�SURJUDPPHG�WKUHVKROGV�
�� SUHVVXUH�RI�+/6�(/6�V\VWHPV�ZLWK�D�SUHVVXUH�JDXJH
�� FKDQJH�RI�VWHHULQJ�SURJUDPV
�� DGGLWLRQDO�IXQFWLRQV�OLNH�D[OH�FHQWHULQJ��ODPSV��EX]]HU��HQDEOH�VLJQDO�IRU�YHKLFOHIXQFWLRQV�D�V�R�

���� 7HVW�'ULYH
,I� WKH�K\GURHOHFWULF�VWHHUHG�D[OH�LV�ZRUNLQJ�DQG�WKHUH�DUH�QR�DODUP�PHVVDJHV��D� WHVW�GULYHKDV�WR�EH�GRQH�
7KH�IROORZLQJ�SRLQWV�KDYH�WR�EH�FKHFNHG�
�� 6SHHG� VLJQDOV��7KH�GLIIHUHQFH�EHWZHHQ�ERWK� VLJQDOV�PXVW� QRW� H[FHHG� �NP�K�� )RU� WKLVSOHDVH�FRPSDUH�WKH�PHVVXUHG�VLJQDOV�XVLQJ�WKH�3&6�RU�WKH�(&8V�GLVSOD\�

�� :LWK�3&�VHUYLFH�VRIWZDUH��VHOHFW�PHQX�LWHP�Ä5$0�GDWD�UHDG³��ZDWFK�WKH�YDOXHVÄ63(('�³��DQG��Ä63(('�³�
�� :LWK�&$1�GLDJQRVLV�GLVSOD\

�� 3UHVVXUH�FRXUVH�RI�WKH�DFFXPXODWRU�V\VWHP��LI�DSSOLFDEOH��
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�� /RFNLQJ�IXQFWLRQV�DW�KLJK�VSHHG��:KHQ�WKH�SURJUDPPHG�ORFNLQJ�VSHHG�LV�H[FHHGHG�WKHD[OH�LV�ORFNHG��LI�
�� 7KH�DFWXDO�YDOXH�RI�WKH�VWHHUHG�D[OH�KDV�WR�EH�VPDOOHU�WKDQ������
�� :LWK�3&�VHUYLFH�VRIWZDUH�Ä$&78$/�9$/8(�5($5�$;/(³
�� :LWK�GLDJQRVLF�GLVSOD\�DFWXDO�YDOXH,VWZHUW
�� $[OH�ZLWK�PHFKDQLFDO� ORFNLQJ��&KHFN� WKH� ORFN�� XQG� XQORFN� GHYLFHV��:KHQ� WKHYHORFLW\�OLHV�EHORZ�WKH�ORFNLQJ�VSHHG�WKH�XQORFNLQJ�RI�WKH�D[OH�LV�HIIHFWHG�

�� &KHFN�DOO�IXQFWLRQV��VWHHULQJ�SURJUDPV��UHOHDVH�D�V�R�
�� $IWHU�WKH�WHVWGULYH�WKH�K\GUDXOLFV�RLO�WHPSHUDWXUH�RI�VKRXOG�QRW�H[FHHG����&�PD[�
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��2SHUDWLRQ�0DQXDO
7KLV�RSHUDWLRQ�PDQXDO� FRQWDLQV� LPSRUWDQW� LQIRUPDWLRQV� IRU� WKH�PDQXIDFWXUHU�� WKH� VHUYLFHVWDII�DQG�WKH�XVHU�RI�WKH�YHKLFOH�
7KH�FRQWHQWV�RI�WKLV�VHFWLRQ�VKRXOG�EH�XVHG�WR�FUHDWH�WKH�HQG�FXVWRPHUV�PDQXDO��1RWH�WKDWWKH�HQG�XVHU�VKRXOG�RQO\�JHW�LQIRUPDWLRQ�UHOHYDQW�IRU�KLV�YHKLFOH��H�J��LQFOXGH�QR�DGYLVH�IRUXVDJH�RI�D�VHOI�WUDFNLQJ�D[OH��LI�H[FOXVLYHO\�ORFNLQJ�D[OHV�DUH�XVHG��UHIHU�WR�WKH�FRUUHFWQXPEHU�RI�D[OHV�WKDW�DUH�XVHG�HWF���
���� 6\VWHPFRQFHSW
������ 7KH�9HKLFOH
7KLV�YHKLFOH�LV�HTXLSSHG�ZLWK�K\GURHOHFWULF�VWHHUHG�D[OHV��:KHQ�LQ�QRUPDO�RSHUDWLQJ�PRGH�D[OH�EHKDYLRXU�GHSHQGV�RQ�YHKLFOH�VSHHG�DQG�WKH�VWHHULQJ�PRGH�VHOHFWHG�
�6WHHULQJ�EHKDYLRXU�LV�LQ�SDUW�GHWHUPLQHG�E\�D�VHW�RI�SDUDPHU�YDOXHV��WKDW�KDV�WR�EH�FKRVHQE\�WKH�YHKLFOHV�PDQXIDFWXUHU�LQ�DFFRUGDQFH�ZLWK�0RELO�(OHNWURQLN�*PE+�DV�WR�ILW�WKH�W\SHRI�YHKLFOH��1RQH�RI�WKRVH�SDUDPHWHUV�PXVW�EH�DOWHUHG�ZLWKRXW�WKH�ZULWWHQ�SHUPLVVLRQ�RI�WKHYHKLFOH�PDQXIDFWXUHU��FXVWRPHU�SDUDPHWHU�VHW��RU�0RELO�(OHNWURQLN��IDFWRU\�SDUDPHWHU�VHW��
)RU� UHDVRQV�RI� WUDFNLQJ�VWDELOLW\�DQG�VDIHW\�� IXOO� VWHHULQJ� UDQJH�DQG� LQGHSHQGHQG� VWHHULQJFDSDELOLW\�LV�UHVWULFWHG�WR�RII�URDG�PRGH�DQG�OLPLWHG�YHKLFOH�VSHHG�
,Q� QRUPDO� RSHUDWLRQ� PRGH�� RQH� D[OH� LV� ORFNHG�PRVW� RI� WKH� WLPH� DQG� WKH� VHFRQG� D[OH� LVORFNHG�ZKHQ�GULYLQJ�DW�KLJK�VSHHG�
7R�LPSURYH�PDQRHYUHELOLW\�RQ�SXEOLF�URDGV��RII�URDG�PRGH�FDQ�EH�VHOHFWHG�E\�WKH�GULYHU�RQWKH�IO\�� ,I� WKH�RII�URDG�VZLWFK�LV�VHW�ZKLOH�GULYLQJ�DW�KLJKHU�VSHHG�� WKH�YHKLFOH� UHPDLQV� LQSXEOLF�URDG�PRGH�XQWLO�WKH�YHKLFOH�VSHHG�LV�EHORZ�WKH�XSSHU�VSHHG�OLPLW�IRU�RII�URDG�PRGH�WKH� EX]]HU� LV� DFWLYDWHG� SHULRGLFDOO\� LQ� D� SDFH� GLVWLQJXLVKDEOH� IURP� WKH� DODUP� VLJQDO� WRLQGLFDWH� WKLV� VWDWH��� 6LQFH� VSHHG� OLPLWDWLRQ� LV� DSSOLHG� RQFH� RII�URDG� PRGH� LV� DFWLYH�� WKHGULYHU�ZLOO�KDYH�WR�UHVHW�WKH�RII�URDG�VZLWFK�LQ�RUGHU�WR�UHPRYH�WKH�VSHHG�OLPLWDWLRQ�
������ 6DIHW\�&RQFHSW
�,Q� FDVH� RI� IDLOXUH�� WKH� VWHHULQJ� V\VWHP� IRUFHV� WKH� VWHHUHG� D[OH� LQWR� IDLO�VDIH� VWDWH� E\VZLWFKLQJ�RII�IDLO�VDIH�GLJLWDO�RXWSXWV�
�2Q�WKLV�YHKLFOH�WKH�IDLO�VDIH�VWDWH�LV�GHILQHG�DV�³ORFNLQJ�WKH�D[OHV´�LQ�D�DFWXDO�SRVLWLRQ�
'HSHQGLQJ�RQ�WKH�IDLO�VDIH�UHVSRQVH�WKH�IROORZLQJ�KDV�WR�EH�REVHUYHG�
,Q�RUGHU�WR�PDLQWDLQ�FRQWUROODELOLW\�ZLWK�D�VWHHUHG�D[OH�ORFNHG��WKH�VWHHUHG�D[OHV�PD[LPXPDQJOH�ZLOO�EH�OLPLWHG�DW�KLJKHU�VSHHG�E\�WKH�VWHHULQJ�FRPSXWHU��GHSHQGLQJ�RQ�D�VLQJOH�D[OHVLQIOXHQFH� RQ� WKH� YHKLFOHV� PDQRHXYUDELOLW\�� +RZHYHU�� LI� IDLO�VDIH� VWDWH� LV� HQWHUHG� ZKLOHGRLQJ� D� D� VKDUS� WXUQ� DW� ORZ� VSHHG�� WKH� YHKLFOH� VKRXOG� EH� VWRSSHG� LPPHGLDWO\�� VLQFH� WKHVWHHUHG�D[OH�PD\�EH�ORFNHG�DW�LWV�PD[LPXP�DQJOH��7R�JHW�ULG�RI�WKH�GLVDGYDQWDJHRXV�ORFNSRVLWLRQ��SURFHGH�DV�IROORZV��ILUVW�FKHFN�IRU�DQ\�GDQJHUV�IURP�URDG�WUDIILF�WKDW�PD\�UHVXOWIURP� DQ� DWWHPSW� WR� UHSDLU� WKH� VWHHULQJ� V\VWHP�� 7KHQ� SRZHU�F\FOH� WKH� VWHHULQJ� V\VWHP� LQRUGHU� WR� UHVHW� WKH� IDLO�VDIH� UHDFWLRQ�� ,I� WKH�D[OH� UHPDLQV� LQ� IDLO�VDIH�VWDWH�� WU\� WR� UHSDLU� WKHD[OH�ZLWK� WKH� KHOS� RI� WKH� DODUP� FRGHV� GLVSOD\HG� E\� WKH� VWHHULQJ� FRPSXWHU�� ,I� WKLV� LV� QRWYLDEOH��FHQWHU�WKH�D[OH�E\�PHDQV�RI�WKH�SDOOLDWLYH�FRQWUROV�RI�WKH�K\GUDXOLFV�XQLW��1RWH�WKDWRQH�RU�PRUH�VWHHUHG�D[OHV�ORFNHG�PD\�OHDG�WR�SRRU�VWHHULQJ�SHUIRUPDQFH�DQG�LQFUHDVHG�WLUH
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DEUDVLRQ��7KH�VWHHHULQJ�V\VWHP�VKRXOG�EH�FKHFNHG�DQG�UHSDLUHG�E\�WUDLQHG�VWDII�DV�VRRQ�DVSRVVLEOH�
�
�6DIHW\�UHODWHG�FRPSRQHQWV�DUH�
�� WKH� VDIHW\� VWHHULQJ� FRPSXWHU�ZKLFK� FRQWDLQV� IDLO� VDIH� KDUGZDUH� DQG� VRIWZDUH� IRU� VHOIWHVW�
�� WKH�02%,/�(/(.7521,.�VDIHW\�DQJOH�WUDQVGXFHUV�FRQWDLQLQJ�WZR�HOHFWULFDOLQGHSHQGHQW�DQJOH�WUDQVGXFHUV�
�� FRPSRQHQWV�IRU�PHDVXUHPHQW�DQG�OLPLWDWLRQ�RI�VSHHG�
�� K\GUDXOLFV�FRPSRQHQWV�RI�WKH�VWHHULQJ�V\VWHP�

&$87,21�
'RQ¶W�WDPSHU�ZLWK�VSHHG�OLPLWDWLRQ�RU�VSHHG�PHDVXUHPHQW�LQVWDOODWLRQV�DVWKRVH�DUH�YLWDO�IRU�YHKLFOH�VDIHW\�
,I�GLVDEOHG��WKH�YHKLFOH�PD\�WXUQ�XQFRQWUROODEOH��LI�WKH�VWHHULQJ�V\VWHP�JRHVWR�IDLO�VDIH�VWDWH�DW�KLJK�VSHHG�DV�D[OHV�PD\�QRW�EH�LQ�VWUDLJKW�SRVLWLRQ�
02%,/�(/(.7521,.�FDQ�QRW�EH�KHOG�UHVSRQVLEOH�IRU�DQ\�GDPDJH�WKDWUHVXOWV�RI�WDPSHULQJ�ZLWK�VSHHG�UHODWHG�IXQFWLRQV�
7KH� VDIHW\� FRQFHSW� RI� D� VWHHULQJ� V\VWHP� EDVHG� RQ� WKH� 6/&� ���� ���� FDQRQO\�PHHW� WKH� KLJK� GHPDQGV� RI� D� VWHHULQJ� V\VWHP� IRU� SXEOLF� URDG�� LI� DOOV\VWHP� FRPSRQHQWV� DUH� DVVHPEOHG�� LQVWDOOHG� DQG� VHUYLFHG� DQG� XVHGDFFRUGLQJ�WKH�VSHFLILFDWLRQV�RI�02%,/�(/(.7521,.�

������ 7KH�6WHHULQJ�&RPSXWHU
�7KH�VDIHW\�VWHHULQJ�FRPSXWHU�6/&���������KDV�EHHQ�GHYHORSHG�IRU�K\GURHOHFWULF�FRQWURO�RIUHDU� D[OH� VWHHULQJ� V\VWHPV�� 7KH� VWHHULQJ� FRPSXWHU� LV� DSSURYHG� E\� 7h9� DQG� PHHWV� WKHUHTXLUHPHQWV�RI�',1�9�������� FODVV���� HTXDO� WR�(1������ FDWHJRU\��� �IDLO�VDIH�ZLWK� VHOIWHVW��� 7KH� IXQFWLRQDOLW\� RI� WKH� VWHHULQJ� V\VWHP� ZLOO� KDYH� WR� EH� DSSURYHG� WR� PHHW� WKHUHTXLUHPHQWV�WR�HXURSHDQ�VWDQGDUGV�VHSDUDWHO\�
�7R�OHDG�WKH�V\VWHP�LQWR�WKH�IDLO�VDIH�VWDWH�WKH�VWHHULQJ�FRPSXWHU�LQFOXGHV���GLJLWDO�RXWSXWV�
�7KH�VWHHULQJ�FRPSXWHU�FDQ�EH�DSSOLHG�WR�YDULRXV�V\VWHP�UHTXLUHPHQWV�E\�VHWWLQJ�SDUDPHWHUYDOXHV�� $V� WR� SUHYHQW� XQDXWKRULVHG� PRGLILFDWLRQ� RI� SDUDPHWHUV�� WKH\� DUH� JXDUGHG� E\FKHFNLQJ�RQ�D�&5&�VLJQDWXUH�
�

������ 6DIHW\�+LQWV
,I�WKH�EX]]HU�RI�WKH�VWHHULQJ�V\VWHP�JHWV�DFWLYH�ZKLOH�GULYLQJ�RU�LI�WKH�HUURU�ODPS�LV�OLW��WKHVWHHULQJ�V\VWHP�LV�LQ�IDLO�VDIH�VWDWH��7KH�D[OHV�ZLOO�EH�OHG�LQ�WKH�IDLO�VDIH�VWDWH��LW�ZLOO�HLWKHUEH� FHQWHUHG�� ORFNHG� LQ� WKH� FXUUHQW� SRVLWLRQ� RU� �LQ� FDVH� RI� VHOI� WUDFNLQJ� D[OHV�� VHW� WR� VHOIWUDFNLQJ�PRGH��+RZHYHU�� IDLO�VDIH� VWDWH� FDQ� UHVXOW� LQ� UHGXFHG�SHUIRUPDQFH�RI� WKH�YHKLFOH
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DQG� LW�PD\� KDYH� WR� EH� VWHHUHG�ZLWK� VSHFLDO� DWWHQWLRQ� �H�J�� WUDFNLQJ� VWDELOLW\� DQG� WUDFNLQJSHUIRUPDQFH�ZLOO�GHFUHDVH��
,I�WKH�VWHHULQJ�V\VWHP�JRHV�WR�IDLO�VDIH�VWDWH�GXULQJ�RSHUDWLRQ��WKLV�VKRXOG�EH�EURXJKW�WR�WKHDWWHQWLRQ�RI�VHUYLFH�VWDII�DV�VRRQ�DV�SRVVLEOH�

)RU�VDIHW\�SUHFDXWLRQV�IRU�RYHUKDXO�DQG�UHSDLU��UHIHU�WR�WKH�LQVWDOODWLRQ�VHFWLRQ�RI�WKLVPDQXDO��6HH�&KDSWHU����

���� 2YHUKDXO
�7KH� IROORZLQJ� KLQWV� IRU� GDLO\� FKHFN� DQG� RYHUKDXO� VKRXOG�PDNH� XS� SDUW� RI� WKH� YHKLFOH¶VVHUYLFH�PDQXDO�DQG�DOVR�DUH�PHDQW�DV�UHIHUHQFH�IRU�DVVD\�RIILFH�PHPEHUV�
1RWH�
)RU�VDIHW\�SUHFDXWLRQV�IRU�RYHUKDXO�DQG�UHSDLU��UHIHU�WR�WKH�LQVWDOODWLRQ�PDQXDO��6HH�&KDSWHU���
�

������ 'DLO\�&KHFN��'HSDUWXUH�&RQWURO�
�� &KHFN�LI�WKH�PDQXDO�RYHUULGH�IRU�WKH�IDLO�VDIH�FLUFXLW¶V�FKHFN�YDOYH�LV�XQORFNHG�
�� ,I� WKHUH� LV� QR� RLO� OHYHO� FRQWURO� GHYLFH�� WKH� RLO� OHYHO� RI� WKH� VWHHULQJ� V\VWHP� KDV� WR� EHFKHFNHG�EHIRUH�GHSDUWXUH�
�� :KHQ�VZLWFKLQJ�RQ�WKH�LJQLWLRQ�� WKH�ODPS���EX]]HU� WHVW�KDV�WR�EH�REVHUYHG��2Q�SRZHUXS��HUURU�ODPS�DQG�EX]]HU�DUH�DFWLYDWHG���WLPHV�
1RWH�
,W�LV�UHFRPPHQGHG�WR�EULQJ�GDLO\�RLO�OHYHO�FKHFN�DQG�WKH�SRZHU�RQ�WHVW�WR�WKH�GULYHU¶VDWWHQWLRQ�XVLQJ�D�VLJQSRVW�

&$87,21�
&KHFN�LI�WKH�PDQXDO�RYHUULGH�IRU�WKH�IDLO�VDIH�FLUFXLW¶V�FKHFN�YDOYH�LVXQORFNHG�ZKHQHYHU�WKH�YHKLFOH�ZDV�XQDWWHQGHG�IRU�D�ORQJHU�SHULRG�RI�WLPHRU�ZKHQ�VHUYLFH�WDVNV�ZHUH�FDUULHG�RXW�

�

������ +DOI�\HDUO\�2YHUKDXO
7KH�FKHFNV�GHVFLEHG�LQ�WKLV�VHFWLRQ�VKRXOG�EH�FDUULHG�HYHU\���PRQWKV��+RZHYHU��LI�DQDODUP�RFFXUV��WKLV�OLVW�VKRXOG�EH�UHIHUHQFHG�E\�VHUYLFH�VWDII�WR�HOLPLQDWH�WKH�HUURU�WKDWFDXVHG�WKH�DODUP�
�� ,I�WKHUH�DUH�DODUPV�RI�SULRULW\�����RU���LQ�WKH�DODUP�PHPRU\��WUDLQHG�VHUYLFH�VWDII�KDYHWR�EH�LQIRUPHG��WR�FDUU\�RXW�DSSURSULDWH�VWHSV�WR�HOLPLQDWH�WKH�FDXVH�RI�WKH�DODUPV��UHIHUWR�VHFWLRQ���IRU�GHVFULSWLRQ�RI�DODUP�FRGHV���$IWHU�UHDG�RXW��WKH�DODUP�FRGHV�VKRXOG�EHILOHG�DQG�WKH�DODUP�PHPRU\�VKRXOG�EH�FOHDUHG��6XFFHVV�RI�PHDVXUHV�WDNHQ��KDV�WR�EH
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REVHUYHG�E\�FRPSDULQJ�RI�WKH�DODUP�PHPRU\�ZLWK�ILOHG�GDWD�RQ�WKH�QH[W�LQVSHFWLRQ�RIWKH�YHKLFOH�
�� &KHFN� LI� DOO� SDUWV� RI� WKH� VWHHULQJ� V\VWHP� DUH� ILUPO\� IL[HG� DQG� VKRZ� QR� VLJQV� RIFRUURVLRQ��&RUURGHG�VDIHW\�FLUWLFDO�SDUWV�KDYH�WR�EH�UHSODFHG�
�� &KHFN� DOO� ZLULQJ�� FRQQHFWRUV�� VHQVRUV� DQG� VROHQRLGV�� WKDW� DUH� H[SRVHG� WR� WKHHQYLURQPHQW�IRU�VLJQV�RI�GDPDJHG�LQVXODWLRQ���'DPDJHG�HOHFWULFDO�FRPSRQHQWV�KDYH�WREH�UHSODFHG�
�� &KHFN�EDOO� MRLQWV� DQG� DUPV� IRU� SOD\�� ,I� WKHUH� LV� DQ\� SOD\�� FKHFN� LI� WKH� EDOO� MRLQWV� DUHZRUQ�RXW��,Q�FDVH�RI�UHSODFHPHQW��PDNH�VXUH�FRPSRQHQWV�DUH�PRXQWHG�SURSHUO\��XVH�RIWKUHDGORFNLQJ�DGKHVLYH��ORFNQXWV�DQG�VXIILHQW�UHDFK�RI�WKUHDG���5HIHU�WR�WKH�LQVWDOODWLRQLQVWUXFWLRQV�IRU�UHSODFHPHQW�DQG�DOOLJQPHQW�
�� &RQWURO� WKH� EDOO� MRLQWHG� DUPV� RI� WKH� DQJOH� WUDQVGXFHUV� IRU� FRUURVLRQ�� &RUURGHG� SDUWVKDYH� WR� EH� UHSODFHG� DV� VRRQ� DV� SRVVLEOH�� 5HIHU� WR� WKH� LQVWDOODWLRQ� LQVWUXFWLRQV� IRUUHSODFHPHQW�DQG�DOOLJQPHQW�
�� 7KH�VWHHULQJ�F\OLQGHU�VKRXOG�QRW�KDYH�DQ\�OHDNDJH�QHDUE\�WKH�URG��)XWKHUPRUH�WKH�URGPXVW�QRW�EH�VFUDSHG��,I�WKH�F\OLQGHU�VKRZV�DQ\�GDPDJH��LW�KDV�WR�EH�UHSODFHG�
�� $W�K\GUDXOLFV�XQLWV�DQG�WKUHDG�MRLQWV�RI�WKH�K\GUDXOLFV�V\VWHP��WKHUH�VKRXOG�EH�QR�VLJQVRI�OHDNDJH�RI�K\GUDXOLFV�IOXLG�
�� &KHFN�WKH�K\GUDXOLFV�RLO�ILOWHUV��7KH� LQGLFDWLRQ�RI�FRQWDPLQDWLRQ�VKRXOG�QRW�EH�DFWLYH�³UHG�PDUN´��LI�WKH�HQJLQH�WXUQV�DW�IXOO�VSHHG��0DNH�VXUH�WKDW� WKH�K\GUDXOLFV� IOXLG�KDVUHDFKHG� RSHUDWLRQ� WHPSHUDWXUH� EHIRUH� WKH� FKHFN� LV� GRQH�� 1RWH�� LW� LV� DGYLVDEOH� WRH[FKDQJH�WKH�ILOWHU�HYHQ�LI�WKH��³\HOORZ�PDUN´��LV�UHDFKHG�
�� &KHFN�LI�WKH�PDQXDO�RYHUULGH�IRU�WKH�IDLO�VDIH�FLUFXLW¶V�FKHFN�YDOYH�LV�XQORFNHG�
�� &KHFN�LI�WKH�YHKLFOH�VSHHG�OLPLWDWLRQ�LQ�RII�URDG�PRGH�ZRUNV�
�� &KHFN� WKH� VWHHULQJ� V\VWHPV� VSHHG� PHDVXUHPHQW� LQVWDOODWLRQ� �FRPSDUH� WKH� PHDVXUHGYDOXHV�ZLWK�WKH�WDFKRPHWHU��

1RWH�
,I�HLWKHU�D�SDUW�RI�WKH�DQJOH�WUDQGXFHU�RU�DQ�F\OLQGHU�ZLWK�ORFNLQJ�RU�FHQWHULQJ�IHDWXUHV�KDGWR�EH�DGMXVWHG�RU�WR�EH�UHSODFHG��DQ�DOLJQPHQW�KDV�WR�EH�FDUULHG�RXW��5HIHU�WR�WKH�LQVWDOODWLRQLQVWUXFWLRQV�IRU�WKH�DOLJQPHQW�SURFHGXUH�
������ &KHFN�HYHU\���\HDUV�RU�HYHU\���������NP
&KDQJH�WKH�K\GUDXOLFV�IOXLG�DQG�WKH�EDFNIORZ�ILOWHUV
������ &KHFN�HYHU\���\HDUV�RU�HYHU\���������NP
&KDQJH�WKH�K\GUDXOLF�DFFXPXODWRUV�
�
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���� )XQFWLRQDO�GHVFULSWLRQ
������ 2SHUDWLRQ�RI�WKH�6WHHULQJ�6\VWHP
�������� 6WHHULQJ�0RGH�ÄSXEOLF�URDG³�ÄRIIURDG³
7KH�VWHHULQJ�V\VWHP�6/&���������KDV�WZR�EDVLF�PRGHV�RI�RSHUDWLRQ��ÄSXEOLF�URDG´�DQGÄRIIURDG´��%RWK�PRGHV�FDQ�EH�FKRRVHQ�E\�D�VZLWFK�ZKLFK�FDQ�EH�ORFNHG�WR�WKH�ÄSXEOLFURDG³�PRGH�
,Q�VWHHULQJ�PRGH�ÄSXEOLF�URDG³�D[OH���ZLOO�EH�PRYHG�LQ�WKH�RSSRVLWH�GLUHFWLRQ�RI�WKH�IURQWD[OH��$[OH���QRUPDO\�UHPDLQV�ORFNHG�LQ�WKH�VWUDLJKW�SRVLWLRQ�,Q�VSHFLDO�VLWXDWLRQV�WKH�VWHHULQJ�V\VWHP�PD\�VWHHU�ERWK�D[OHV�WR�EHFRPH�PRUHPDQRHYUDELOLW\��6HH�VWHHULQJ�SURJUDPP�ÄQDUURZ�EHQG³�
,Q�WKH�VWHHULQJ�PRGH�ÄRIIURDG³�KDV�WKUHH�VHOHFWDEOH�VWHHULQJ�SURJUDPV��ÄDOO�ZKHHO�VWHHULQJ³�ÄFUDE�VWHHULQJ´���DQG�ÄPDQXDO�VWHHULQJ�´��WKDW�FDQ�EH�VHOHFWHG�E\�FRQWURO�NH\V�
2Q�FKDQJLQJ�WKH�VWHHULQJ�PRGH�IURP�ÄSXEOLF�URDG³�WR�ÄRIIURDG³�WKH�VWHHULQJ�V\VWHP�HQWHUVWR�ÄPDQXDO�VWHHULQJ³�ILUVW��,Q�WKLV�VLWXDWLRQ�WKH�UHDU�D[OH�ZLOO�PRYH�WR�WKH�VWUDLJKW�SRVLWLRQ�LQRUGHU�WR�DYRLG�VZHHSLQJ�RXW�DW�WKH�UHDU�HQG�RI�WKH�YHKLFOH��PRYH�IURP�D�ZDOO��
�������� 6WHHULQJ�SURJUDPV
7KHUH�DUH�VHYHUDO�NH\V�WR�FKRRVH�GLIIHUHQW�VWHHULQJ�SURJUDPV�
�� ÄSXEOLF�URDG³�$[OH� �� UHPDLQV� ORFNHG� LQ� WKH� VWUDLJKW� SRVLWLRQ�� D[OH� �� PRYHV� ZLWK� UHGXFHGPDQRHYUDELOLW\�DFFRUGLQJ�WR�WKH�IURQW�D[OH��7KLV�VWHHULQJ�SURJUDP�LV� WR�EH�FKRRVHQ� LQRUGHU�WR�PRYH�RQ�SXEOLF�URDGV��7KHUH�LV�QR�OLPLWDWLRQ�LQ�YHKLFOH�VSHHG�
�� ÄDOO�ZKHHO�VWHHULQJ³�$[OH���DQG���DUH�VWHHULQJ�DFFRUGLQJ�WR�WKH�IURQW�D[OH��7KLV�VWHHULQJ�SURJUDPP�LPSURYHVPDQRHYUDELOLW\��WKH�YHKLFOH�VSHHG�LV�OLPLWHG�
�� ÄQDUURZ�EHQG³�7KLV� VWHHULQJ� SURJUDPP� HTXDOV� WR� ÄDOO�ZKHHO�VWHHULQJ³� EXW� LW� FDQ� EH� DFWLYDWHG� LQVWHHULQJ�PRGH�ÄSXEOLF�URDG³�IRU�D�VKRUW�WLPH��7KH�VWHHULQJ�SURJUDP�ÄQDUURZ�EHQG³�FDQEH�WULJJHUHG�E\�RSHUDWLQJ�WKH�NH\�ÄDOO�ZKHHO�VWHHULQJ³�ZKLOH� WUDYHOLQJ�VSHHG�LVW� ORZHUWKDQ���NP�K��,W�LV�DFLWYDWHG�EHORZ��NP�K�DQG�ZLOO�EH�VZLWFKHG�RII�DW�VSHHGV�PRUH�WKDQ��NP�K��7KH�YHKLFOH�VSHHG�LV�OLPLWHG�
�� ÄPDQXDO�VWHHULQJ³�$[OH���ZLOO�EH�FRQWUROOHG�E\� WKH�NH\V�ÄOHIW³� ��ÄULJKW³��D[OH���ZLOO�EH�PRYHG�FRUUHFWO\EHWZZHQ�WKH�IURQW�D[OH�DQG�D[OH����7KH�YHKLFOH�VSHHG�LV�OLPLWHG�
�� ÄFUDE�VWHHULQJ³�$[OH���DQG���ZLOO�PRYH�LQ�WHK�VDPH�GLUHFWLRQ�DQG�DQJOH�OLNH�WKH�IURQW�D[OH��7KH�YHKLFOHFDQ�EH�PRYHG�LQ�SDUDOOHO��7KH�YHKLFOH�VSHHG�LV�OLPLWHG�
(YHU\�VWHHULQJ�SURJUDPP�RZQV�D�ODPSH�WR�GLVSOD\�LW� LV�DFWLYDWHG��$�IODVKLQJ�ODPS�SRLQWVRXW�WKDW�QRW�DOO�D[OHV�KDYH�UHDFKHG�WKHLU�FRUUHFW�SRVLWLRQ�
&KDQJLQJ� WKH� VWHHULQJ� SURJUDPP� KDV� EHHQ� VXFFHVVIXO� ZKHQ� DOO� D[OHV� KDYH� IRXQG� WKHLUSRVLWLRQ�� ,Q�RUGHU� WR�PLQLPLVH� WKH� ULVN�RI� VRPHRQH� LV�KXUW�E\�XQDWWHQGHG�D[OH�PRYHPHQWZKHQ�WKH�YHKLFOH�LV�DW�VWDQG�VWLOO���PRYHPHQW�LV�RQO\�DOORZHG�LI�DW�OHDVW�RQH�RI�WKH�IROORZLQJFRQGLWLRQV�LV�WUXH�
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�� YHKLFOH�VSHHG�!��NP�K
�� WKH�VWHHULQJ�ZKHHO�LV�WXUQHG��VWHHULQJ�PRYHPHQW�
�� RQH�RI�WKH�VWHHULQJ�FRQWURO�NH\V�LV�KHOG
�� WKH�RSWLRQDO�GLJLWDO�LQSXW�³V\QFKURQLVH�D[OH´�LV�DFWLYH

�������� RYHUYLHZ�RI�VWHHULQJ�SURJUDPV

PDQXDOOVWHHULQJ

GLDJRQDOVWHHULQJ

DOO�ZKHHOVWHHULQJ

SXEOLFURDG1DUURZ%HQG

EXWWRQ´DOO�ZKHHOµ

VZLWFK´URDG�RIIURDGµ

EXWWRQ´DOO�ZKHHOµ�µGLDJRQDOµ�´OHIWµ�µULJKWµ

3XEOLF�URDG 2IIURDG
SLFWXUH�����RYHUYLHZ�RI�VWHHULQJ�SURJUDPV

�������� 2WKHU�RSHUDWLRQ�HOHPHQWV
7KH� VWHHULQJ� V\VWHP� GLVSOD\V� DODUPV� E\� D� HQHUJL]HG� ODPS� ³DODUP´� DQG� D� VKRUW� EX]]HUVLJQDO��7KH�³DODUP´�ODPS�LV�IODVKLQJ�RU�OLW�FRQVWDQWO\�
7KH�EX]]HU�VRXQGV�LI�D�QHZ�DODUP�LV�UHFRJQL]HG�RU�LI�D�RSHUDWLQJ�DFWLYLW\�E\�WKH�GULYHU�KDVEHHQ�GHQLHG�
������ 6SHFLDO�)XQFWLRQV
�������� $[OH�6\QFKURQLVDWLRQ
:KHQ�D�FKDQJH�RI� VWHHULQJ�PRGH� WDNHV�SODFH�� WKHUH� LV�D�QHHG� IRU� WUDQVLWLRQDO�PRYHPHQWVEHWZHHQ� GLIIHUHQW� VHWSRLQWV�� 7KHVH� PRYHPHQWV� DUH� UHIHUHG� WR� DV� V\QFKURQLVDWLRQPRYHPHQWV�
&RQGLWLRQV�IRU�V\QFKURQLVDWLRQ�PRYHPHQWV�DUH�DV�IROORZV�
��� DQJXDODU�VSHHG�RI�PRYHPHQW�LV�OLPLWHG
��� JHRPHWULFDOO\� FRUUHFW� UHODWLRQ� EHWZHHQ� WKH� D[OHV� LV� PDLQWDLQHG� ZKHUH� SRVVLEOH�� $QH[HFHSWLRQ�LV�WUDQVLWLRQ�WR�FUDE�VWHHULQJ�PRGH�DQG�WUDQVLWLRQ�IURP�FUDE�VWHHULQJ�PRGH�WR
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DQ� DOO� ZKHHO� VWHHULQJ� PRGH� �SXEOLF� URDG� RU� � RIIURDG��� 7KHUH� DOO� VWHHUHG� D[OHV� PRYHLQGHSHGHQWO\�
��� ,Q�RUGHU� WR�PLQLPLVH�WKH� ULVN�RI�VRPHRQH� LV�KXUW�E\�XQDWWHQGHG�D[OH�PRYHPHQW�ZKHQWKH�YHKLFOH�LV�DW�VWDQG�VWLOO���PRYHPHQW�LV�RQO\�DOORZHG�LI�DW�OHDVW�RQH�RI�WKH�IROORZLQJFRQGLWLRQV�LV�WUXH�
�� YHKLFOH�VSHHG�!��NP�K
�� WKH�VWHHULQJ�ZKHHO�LV�WXUQHG��VWHHULQJ�PRYHPHQW�
�� LQ�RIIURDG�PRGH��RQH�RI�WKH�VWHHULQJ�PRGH�RU�VWHHULQJ�FRQWURO�NH\V�LV�KHOG
�� WKH�RSWLRQDO�GLJLWDO�LQSXW�³V\QFKURQLVH�D[OH´�LV�DFWLYH

�������� (UURU�5HDFWLRQV
�(UURUV�LQ�WKH�V\VWHP�DUH�GLVSOD\HG�ZLWK�WKH�HUURU�ODPS�

�+LQW$Q�DFWXDO�HUURU�LV�NHSW�DFWLYH�DW�OHDVW�XQWLO�WKH�LJQLWLRQ�LV�VZLWFKHG�RII�
$�GHWDLOOHG�GHVFULSWLRQ�RI�WKH�HUURUV�DQG�WKH�GLVSOD\�FDQ�EH�IRXQG�LQ�FKDSWHU���

�������� 5HGXFWLRQ�RI�WKH�6WHHULQJ�$QJOH�GHSHQGLQJ�RQ�6SHHG
,Q�RUGHU�WR�LPSURYH�VDIHW\�DQG�VWDELOLW\�RI�WKH�YHKLFOH�DW�KLJK�VSHHG��WKH�VWHHULQJ�DQJOH�RIWKH�UHDU�D[OH�ZLOO�EH�UHGXFHG�DV�YHKLFOH�VSHHG�LQFUHDVHV��:KHQ�H[FHHGLQJ�DQ�XSSHU� OLPLW�WKH�D[OH�LV�ORFNHG�LQ�VWUDLJKW�SRVLWLRQ�
7KH�UHGXFWLRQ�RI�WKH�VWHHULQJ�DQJOH�FDQ�EH�LQIOXHQFHG�E\�WZR�(&8�SDUDPHWHUV�

�� VWDUW�RI�UHGXFWLRQ�3B��
�� HQG�RI�UHGXFWLRQ��ORFNLQJ��3B��

%HORZ�WKH�VSHHG�VHW�E\�3B����WKHUH�ZLOO�EH�QR�LQIOXHQFH�RQ�WKH�VWHHULQJ�UDQJH�� ,Q�D�VSHHGUDQJH�EHWZHHQ�3B���DQG�3B����DQJOHV�DUH�UHGXFHG�SURSRUWLRQDOO\�

�������� 9HKLFOH�6SHHG�/LPLWDWLRQ�6LJQDO
6SHHG�OLPLWDWLRQ�LV�VHW�DFWLYH�XQGHU�WKH�IROORZLQJ�FRQGLWLRQV�
�� IDLOVDIH�PRGH
�� RIIURDG�PRGH
�� WUDQVLWLRQ�WR�SXEOLF�URDG�PRGH�DV�ORQJ�DV�D[OHV�DUH�VWLOO�EHLQJ�V\QFKURQLVHG�

�������� 2XWSXW�6SHHG�7KUHVKROG
7KH�VWHHULQJ�FRPSXWHU�DFLWYDWHV�DQ�GLJLWDO�RXWSXW�LI�WKH�YHKLFOH�VSHHG�LV�ORZHU�DQ�GLVWLQFWWKUHVKROG�LQ�SDUDPHWHU�3B���
$W�VSHHGV�KLJKHU�WKDQ�WKLV�WKUHVKROG�WKH�RXWSXW�ZLOO�EH�VZLWFKHG�RII�DJDLQ��7KHUH�LV�DK\VWHUHVLV�RI��NP�K�
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������ 0RQLWRULQJ�)XQFWLRQV
�������� 6SHHG�0HDVXUHPHQW
�7KH�6/&���������XVHV� WZR� LQGHSHQGHQW� LQSXWV� IRU� WKH� VSHHG� VLJQDOV��7KH� W\SH� RI� VSHHGLQSXWV�LV�VHOHFWHG�XVLQJ�SDUDPHWHU�3B����VSHHG�PHDVXUHPHQW��
�0RVW� VRXUFHV�GHPDQG� IRU� FDOLEUDWLRQ��7KLV� FDQ� EH� GRQH� E\� VHWWLQJ� VFDOLQJ� IDFWRUV� �:,=��:,=����3B����:,=����3B����
�7KH�6/&���������FRPSDUHV�WKH�FDOFXODWHG�VSHHG�YDOXHV�DQG�UDLVHV�DQ�DODUP��LI�WKH�GLIIHU�HQFH�EHWZHHQ�ERWK�YDOXHV�H[FHHGV�WKH�DPRXQW�SURJUDPPHG�LQ�3B����VSHHG�WROHUDQFH��
�
�������� 0RQLWRULQJ�RI�WKH�/RFNLQJ�3RVLWLRQ
�7KH� WUDLOLQJ� D[OH� FDQ� EH� ORFNHG� LQ� VWUDLJKW� SRVLWLRQ�� ,Q� WKLV� SRVLWLRQ� WKH� D[OH� LV� ORFNHGK\GUDXOLFDOO\��7KH�VWHHULQJ�FRPSXWHU�PRQLWRUV�WKLV�SRVLWLRQ�DQG�UHSRUWV�GHYLDWLRQV�
�7KH�PD[LPXP�DOORZHG�GHYLDWLRQ�IURP�WKH�VWUDLJKW�SRVLWLRQ�FDQ�EH�SURJUDPPHG�LQ�3B����,IWKH�D[OH�H[FHHGV�WKH�SURJUDPPHG�DQJOH�DQG�UHWXUQV�WR�VWUDLJKW�SRVLWLRQ�ZLWKLQ�����VHFRQGVWKHUH�ZLOO�EH�QR�DODUP�
�
�������� 0RQLWRULQJ�RI�6WHHULQJ�'HYLDWLRQ
�7R�PHHW� KLJK� VDIHW\� GHPDQGV� DQG� WR� DVVXUH� UREXVW� RSHUDWLRQ� DW� WKH� VDPH� WLPH�� WKH� 6/&SURYLGHV�IRU�G\QDPLF�PRQLWRULQJ�RI�WKH�VWHHULQJ�WROHUDQFH��7KLV�IXQFWLRQ�FRQVLVWV�RI�WKUHHIXQFWLRQDO�SDUWV�
���&RQWURO�RI�LQYHUVH�PRYHPHQW
�7KH�ILUVW�SDUW�RI�WKH�IXQFWLRQ�ZDWFKHV�RYHU�GLUHFWLRQ�RI�D[OH�PRYHPHQW��,I�WKH�D[OH�PRYHV�WRWKH�ZURQJ�GLUHFWLRQ�IRU�PRUH�WKDQ�WKH�WLPH�GHILQHG�LQ�3B����LQYHUVDO�D[OH�PRYHPHQW��DQHUURU�LV�JHQHUDWHG��7KLV�IXQFWLRQ�LV�LQGHSHQGHQW�IURP�WKH�YHKLFOH�VSHHG�
���&RQWURO�GHYLDWLRQ�PRQLWRULQJ
�7KH�VHFRQG�SDUW�RI�WKH�IXQFWLRQ�PRQLWRUV�WKH�DEVROXWH�FRQWURO�GHYLDWLRQ�RI�WKH�VWHHUHG�D[OH�,I� WKH� DOORZHG�GHYLDWLRQ� LV� H[FHHGHG� IRU� D�GHILQHG� WLPH�� DQ� DODUP� LV� UDLVHG��7KH� DOORZHGFRQWURO� GHYLDWLRQ� GHSHQGV� RQ� WKH� YHKLFOH� VSHHG� DQG� FDQ� EH� GHWHUPLQHG� E\� IDFWRU\SDUDPHWHUV�

� VSHHG

FRQWURO�

�>�@

3B���

Y�
3B��

Y� Y� Y�
3B�� 3B��� 3B���

3B���

3B���

3B���DOORZHG�DUHD

DUHD�RI�GHOD\HG�DODUP

DUHD�RI�LPPHGLDWH�DODUP

>NP�K@

GHYLDWLRQ

3B���

SLFWXUH�����GHYLDWLRQ�PRQLWRULQJ
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����([FHHGHG�FRQWURO�GHYLDWLRQ�PRQLWRULQJ
�+LJK�GHYLDWLRQ�UDLVHV�DQ�DODUP�LPPHGLDWHO\��DV�D�VHFRQG�GHYLDWLRQ�WKUHVKROG�LV�H[FHHGHG�7KLV�VHFRQG�WKUHVKROG�LV�IRUPHG�E\�D�SURJUDPPDEOH�UDWLR�RXW�RI�WKH�ILUVW�WKUHVKROG��3B�����
�������� /DPS�7HVW
�$IWHU�WKH�VWDUW�XS�LV�WXUQHG�RQ��WKH�VWHHULQJ�FRPSXWHU�WHVWV�WKH�FRQQHFWHG�ODPSV��7KH�FRQWUROODPSV�DQG�EX]]HUV�DUH�SXOVHG�WZLFH�LQ�D�WLPH�VSDQ�RI�����VHFRQGV�
�1RWH�7KH�GULYHU�RSHUDWRU�KDV�WR�FKHFN�WKH�FRUUHFW�IXQFWLRQ�RI�DOO�ODPSV�DQG�EX]]HUV�ZKHQVWDUWLQJ�XS�WKH�YHKLFOH�
�
�������� 3DUDPHWHU�6HW�*XDUGLQJ
�7KH�VWHHULQJ�FRPSXWHU�FDQ�EH�DSSOLHG�WR�YDULRXV�V\VWHP�UHTXLUHPHQWV�E\�VHWWLQJ�SDUDPHWHUYDOXHV��7KHVH�SDUDPHWHU�YDOXHV�FDQ�EH�PRGLILHG�E\�GLIIHUHQW�PHDQV��&$1�KDQG�KHOG�WHVWHU�RQ�SULQW�GLDJQRVWLF�GLVSOD\�RU�3&�XVLQJ�3&6���$V�WR�SUHYHQW�XQDXWKRULVHG�PRGLILFDWLRQ�RIIDFWRU\�SDUDPHWHUV��3B���WR�3B����DUH�JXDUGHG�E\�FKHFNLQJ�RQ�D�VLJQDWXUH��&5&��ZULWWHQLQ�3B���
�$IWHU� SRZHU� RQ�� WKH� VWHHULQJ� FRPSXWHU� FKHFNV� RQ� FRPSOLDQFH� RI� SDUDPHWHU� VHWWLQJV� DQGVLJQDWXUH�� ,Q� FDVH� RI� D� GLVFUHSDQF\� D� DODUP� Ä�������³� LV� UDLVHG�� +RZHYHU�� WR� DOORZ� IRUV\VWHP�RSWLPLVDWLRQ��IRU� WKH�ILUVW���PLQXWHV�DIWHU�SRZHU�RQ��DSDUW� IURP�DODUP�LQGLFDWLRQV�WKHUH�ZLOO�EH�QR�HIIHFW�RQ�V\VWHP�EHKDYLRXU��$IWHU���PLQXWHV�WKH�DODUP�Ä�������³�LV�UDLVHGDQG�WKH�VWHHULQJ�V\VWHP�ORFNV�DOO�VWHHUHG�D[OHV�LQ�FHQWHU�SRVLWLRQ��7KLV�VWDWH�FDQ�RQO\�EH�OHIWE\�VZLWFKLQJ�SRZHU�RII�DQG�RQ�DJDLQ�
�
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�������� 2WKHU�0RQLWRULQJ�)XQFWLRQV
7R�REWDLQ�DQ�HUURU�IUHH�RSHUDWLRQ�RI�WKH�VWHHULQJ�V\VWHP��WKHUH�PD\�EH�DGGLWLRQDO�V\VWHPVLJQDOV�WKDW�KDYH�WR�EH�ZDWFKHG�RYHU�
�K\GUDXOLFVVXSSO\�UHDG\ �DQ�DFWLYH�VLJQDO�LQGLFDWHV�WKDW�WKH�HQJLQH�LV�UXQQLQJ�DQG�VWHHULQJPRYHPHQW�FDQ�WDNH�SODFH��+RZHYHU��LI�WKH�YHKLFOH�LV�PRYHG��D[OHV�DUHRSHUDWHG�GLVUHJDUGLQJ�WKLV�VLJQDO�DV�WR�FHQWHU�VWHHUHG�D[OHV��,I�K\GUDXOLFVVXSSO\�LVQ¶W�DYDLODEOH�LQ�WKLV�VLWXDWLRQ��DODUPV�FRQFHUQLQJ�FRQWUROGHYLDWLRQ�PRQLWRULQJ�PD\�RFFXU�
�RLO�ILOWHU�VHQVRU �DQ�DFWLYH�VLJQDO�LQGLFDWHV�RSHUDWLRQDO�VWDWH�RI�WKH�RLO�ILOWHU��,I�WKLV�VLJQDOJHWV�LQDFWLYH�IRU�PRUH�WKDQ��VHF��DQ�DODUP�LV�UDLVHG��+RZHYHU��WKHVWHHULQJ�V\VWHP�ZLOO�QRW�EH�DIIHFWHG�
�RLO�OHYHO �KDV�WR�EH�DFWLYH�WR�HQDEOH�RSHUDWLRQ�RI�WKH�VWHHULQJ�V\VWHP��,I�WKH�VLJQDOLV�FKDQJLQJ�WR�LQDFWLYH�ZKLOH�VWHHULQJ��DQ�DODUP�ZLOO�EH�UDLVHG��+RZHYHU�WKH�V\VWHP�ZLOO�VWD\�LQ�RSHUDWLRQDO�PRGH�LI�WKLV�KDSSHQV�
���� +\GUDXOLFV�3UHVVXUH�6XSSO\�RI�WKH�6WHHULQJ�6\VWHP
+\GUDXOLFV�/RDG�6HQVLQJ�6\VWHP��+/6�
+6/�SURYLGHV�IRU�K\GUDXOLF�ORDG�GHSHQGLQJ�SUHVVXUH�E\�PHDQV�RI�K\GUDXOLF�FRPSHQVDWRUV�H�J�� RSHQ� FHQWHU� ORDG� VHQVLQJ�� RU� E\� ELDV� RI� D� SUHVVXUH� FRQWUROOHG� K\GUDXOLF� SXPS� �H�J�FORVHG�FHQWHU�ORDG�VHQVLQJ��
+RZHYHU�� LW� LV� QRW� DGYLVDEOH� WR� VKDUH� D� SXPS� ZLWK� RWKHU� ZRUNLQJ� JHDU� WKDW� PD\� EHGHPDQGLQJ�K\GUDXOLF�VXSSO\�WKH�VDPH�WLPH�DV�WKH�VWHHULQJ�V\VWHP�
2SHQ�FHQWHU� ORDG�VHQVLQJ�XVXDOO\�ZRUNV�ZLWK�DQ� LQGHSHQGHQG� IL[HG�GLVSODFHPHQW�SXPSVLQFH�DOO�WKH�K\GUDXOLFV�IOXLG�QRW�QHHGHG�IRU�DQ�D[OH�PRYHPHQW��ZLOO�EH�E\SDVVHG�WR�WDQN�%HFDXVH� RQO\� D� VPDOO� QXPEHUV� RI� FRPSRQHQWV� DUH� QHHGHG�� WKH� DGYDQWDJHV� DUH� KLJKUHOLDELOLW\�DW�ORZ�SULFH�FRPSDUHG�WR�RWKHU�VROXWLRQV�
,I�QR�VWHHULQJ�PRYHPHQW�LV�QHHGHG��WKH�HQWLUH�RLO�IORZ�IURP�WKH�SXPS�LV�E\SDVVHG�WR�WDQN�ZLWK�YHU\�ORZ�V\VWHP�SUHVVXUH��6\VWHP�DQG�HQJLQH�GR�QRW�GLVVLSDWH�PXFK�SRZHU�
+RZHYHU��LI�KLJK�VWHHULQJ�IRUFH�LV�GHPDQGHG��HYHQ�VPDOO�TXDQWLWLHV�RI�RLO�FRQVXPHG�E\�WKHD[OH�FDXVH�FRQVLGHUDEOH�SRZHU�GLVLSDWLRQ��ZKLFK�PD\�FDXVH�RLO�KHDWLQJ�
:KHQ�GULYLQJ�ZLWK�WKH�HQJLQH�DW�KLJK�QXPEHU�RI�UHYROXWLRQV��SHUPDQHQWO\�GRLQJ�VWHHULQJPDQRHXYHUV�� WKHUH� LV� D� GDQJHU� RI� RLO� RYHUKHDWLQJ�� ,I� VXFK� RSHUDWLRQ� PRGHV� KDSSHQIUHTXHQWO\�� WDQN�YROXPH�KDV� WR�EH�HQODUJHG�VXIILFLDQWO\�RU�D� WHPSHUDWXUH�PRQLWRULQJ�JHDUKDV�WR�EH�XVHG�
,Q�DSSOLFDWLRQV�ZKHUH�D�ELJ�VSDQ�RI�QXPEHU�RI�UHYROXWLRQV�KDV�WR�EH�FRYHUHG��D�SXPS�ZLWKYROXPH�IORZ�OLPLWDWLRQ�VKRXOG�EH�XVHG�
7R�DYRLG�RYHUKHDWLQJ�DW�VWDQG�VWLOO��WKH�VWHHULQJ�V\VWHP�VZLWFKHV�RII�WKH�K\GUDXOLFV�DIWHU�DSHULRG�RI�WLPH��HYHQ�LI�WKHUH�LV�D�VPDOO��EXW�VXVWDLQHG��DQJOH�GHYLDWLRQ�
+\GUDXOLFV�ZLOO�EH�UHDFWLYDWHG�LI�DW�OHDVW�RQH�RI�WKH�IROORZLQJ�FRQGLWLRQV�LV�WUXH�
�� 6HWSRLQW�YDOXHV�DUH�FKDQJHG
�� 6WHHULQJ�SURJUDP�NH\V�DUH�RSHUDWHG
�� 0RYHPHQW�RI�WKH�IURQW�D[OH
�� 9HKLFOH�PRYHPHQW��VHH���������IRU�VDIHW\�SUHFDXWLRQV��
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&ORVHG� FHQWHU� ORDG� VHQVLQJ� XVHV� D� FRQWUROODEOH� K\GUDXOLF� SUHVVXUH� VXSSO\� LQ� RUGHU� WRPLQLPLVH�HQHUJ\�GLVVLSDWLRQ�DV�RQO\�VPDOO�TXDQWLWLHV�RI�K\GUDXOLF�IOXLG�DW�KLJK�SUHVVXUH�DUHGHPDQGHG�
'XH�WR�OLPLWHG�HIILFLHQF\�RI�FRQWUROOHG�SXPSV��WKLV�DSSURDFK�VWLOO�FDQ�WDNH�DGYDQWDJH�RI�WKHWUHDWPHQW�RI�VXVWDLQHG�GHYLDWLRQ�GHVFULEHG�EHIRUH�
���� 0DQXDO�(PHUJHQF\�2SHUDWLRQ
,I�WKH�VWHHULQJ�V\VWHP�LV�LQ�IDLO�VDIH�VWDWH�ZKLOH�WKH�K\GUDXOLFV�VXSSO\�LV�VWLOO�ZRUNLQJ�� WKHD[OH� FDQ� EH�PRYHG�XVLQJ� DX[LOLDU\�PDQXDO� FRQWUROV� WR� DOORZ� IRU� UHSDLU� RU� WR� SUHSDUH� IRU³OLPS�KRPH´�
��� 7KH� FKHFN� YDOYH� WKDW� ORFNV� WKH� D[OH� KDV� WR� EH� RSHQHG� E\� SXVKLQJ� GRZQ� DQG� WXUQLQJFORFNZLVH� WKH� FDS� RI� WKH� FKHFN� YDOYHV� VROHQRLG�� ,W� KDV� WR� EH� PDGH� VXUH�� QRERG\� LVZLWKLQ�UHDFK�RI�WKH�D[OH¶V�VWHHULQJ�UDQJH�
��� 7R�PRYH�WKH�D[OH��RSHQ�WKH�SURSRUWLRQDO�YDOYHV�E\�SUHVVLQJ�D�EOXQW�WRRO��H�J��$OODQ�NH\�LQ�WKH�FHQWHU�RI�WKH�UXEEHU�VHDOHG�VROHQRLG�FDSV�
��� DIWHU�WXUQLQJ�WKH�D[OH�WR�WKH�GHVLUHG�DQJOH��WKH�FKHFN�YDOYH�KDV�WR�EH�XQORFNHG�WR�DOORZIRU�SURSHU�RSHUDWLRQ�

DX[LOLDU\�PDQXDO�FRQWURO
ORFN

VROHQRLG�$VROHQRLG�%

UXEEHU�FDS$

SLFWXUH�����0DQXDO�(PHUJHQF\�2SHUDWLRQ

&$87,21�
7KH�PDQXDO�RYHUULGH�IRU�WKH�IDLO�VDIH�FLUFXLW¶V�FKHFN�YDOYH�DOOZD\V�KDV�WREH�XQORFNHG�H[FHSW�ZKHQ�DFWXDOO\�XVLQJ�WKH�DX[LOLDU\�PDQXDO�FRQWURO�
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���� 8VHU�,QWHUIDFH�IRU�6HUYLFH�DQG�'LDJQRVLV
(6&$3(�NH\� ��TXLW�FXUUHQW�PHQX��PRYH�LQSXW�FXUVRU�WR�WKH�OHIW
0,186�NH\� ��RQH�PHQX�SRLQW�EDFN���6XEWUDFW�YDOXH�E\��
3/86�NH\� ��RQH�PHQX�SRLQW�IRUWK��LQFUHDVH�YDOXH�E\��
(17(5�NH\� ��HQWHU�VHOHFWHG�PHQX���FRQILUP�VDYH�YDOXH���PRYH�LQSXW�FXUVRU�WR�WKH�ULJKW

������ (QWHULQJ�WKH�6HUYLFH�0HQX
7KH�VHUYLFH�PHQX�FDQ�EH�HQWHUHG�E\�SUHVVLQJ�(17(5�DQG�(6&�VLPXOWDQHRXVO\�

(6&

���1R�HUURU�!

3UHVV�VLPXOWDQHRXVO\�IRU�DW�OHDVW���VHFRQGV
6HUYLFH�PHQX�LV�HQWHUHG�DV�VRRQ�DV�WKH�GLVSOD\�WH[W�
L�R�GDWD�GLVSOD\
�FRPHV�XS��7KH�FKRLFHRI��IROORZLQJ�VXEPHQXHV�FDQ�EH�GRQH�
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SLFWXUH�����RSHUDWLQJ�WKH�VWHHULQJ�FRPXWHU��RYHUYLHZ�RI�VHUYLFHV
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�������� (QWHULQJ�$FFHVV�&RGHV
7R�HQVXUH�RQO\�DXWKRULVHG�SHUVRQV�FDQ�FKDQJH�SDUDPHWHU�YDOXHV�DQG�GR�D[OH�DOLJQPHQWV��DQDFFHVV�FRGH�KDV�WR�EH�NH\HG�LQ�RUGHU�WR�XVH�WKRVH�VHUYLFHV�
2SSRVHG�WR�HQWHULQJ�WKH�DOLJQPHQW�PHQX��ZKHUH�D�DFFHVV�FRGH�KDV�WR�EH�HQWHUHG�IRU�DFFHVV�LQ�WKH�SDUDPHWHU�PHQX��WKH�SDVVFRGH�QHHGV�WR�EH�HQWHUHG�EHIRUH�WKH�ILUVW�QHZ�YDOXH�FDQ�EHVWRUHG��7KLV�DOORZV�IRU�UHDGLQJ�RXW�SDUDPHWHUV�ZLWKRXW�NQRZLQJ�WKH�SDVVFRGH�

(QWHULQJ�DFFHVV�FRGHV�KDV�WR�EH�GRQH�WKH�VDPH�ZD\�DV�HQWHULQJ�SDUDPHWHU�YDOXHV��VHH)HKOHU��9HUZHLVTXHOOH�NRQQWH�QLFKW�JHIXQGHQ�ZHUGHQ���
�������� 8VLQJ�WKH�3DUDPHWHU�9DOXH�0HQX
�7KH�VWHHULQJ�FRPSXWHU�FDQ�EH�DSSOLHG�WR�YDULRXV�V\VWHP�UHTXLUHPHQWV�E\�VHWWLQJ�SDUDPHWHUYDOXHV��7KHVH�SDUDPHWHU�YDOXHV�FDQ�EH�PRGLILHG�E\�GLIIHUHQW�PHDQV��&$1�KDQG�KHOG�WHVWHU�RQ�SULQW�GLDJQRVWLF�GLVSOD\�RU�3&�XVLQJ�3&6���$V�WR�SUHYHQW�XQDXWKRULVHG�PRGLILFDWLRQ�RIIDFWRU\�SDUDPHWHUV��3B���WR�3B����DUH�JXDUGHG�E\�FKHFNLQJ�RQ�D�VLJQDWXUH��&5&��ZULWWHQLQ�3B���
�%\�XVH�RI�SDUDPHWHU�YDOXHV�WKH�VWHHULQJ�V\VWHP�UHFHLYHV�LQIRUPDWLRQ�RQ�
�� GHWDLOV�RI� WKH� VWHHULQJ� V\VWHP�DV�PD[LPXP�VWHHULQJ� DQJOHV�� W\SH�RI� DQJOH� WUDQVGXFHUV�PHDVXUHPHQW�DQG�XVH�RI�YHKLFOH�VSHHG�
�� K\GUDXOLFV�FRQILJXUDWLRQ��YDOYH�VSHFLILF�GDWD�
�� VXSSOHPHQWDU\�IXQFWLRQV�DV�VSHFLDO�VWHHULQJ�PRGHV�RU�VSHFLDO�PRQLWRULQJ�IXQFWLRQV�
�� FRQWURO�ORRS�DGMXVWPHQW�
�7KRVH�YDOXHV�DUH�VWRUHG�LQ�QRQ�YRODWLOH�PHPRU\��((3520��
�7KH�VXEPHQX�µSDUDPHWHUµ�FDQ�EH�DFFHVVHG�DV�GHVFULEHG�LQ�VHFWLRQ�������
2Q�DFWLYDWLRQ�RI�WKH�SDUDPHWHU�PHQX��WKH�XVHU�LV�SURPSWHG�WR�NH\�LQ�WKH�SDUDPHWHU�QXPEHUKH�ZDQWV�WR�DFFHVV�
$�QXPEHU�LV�NH\HG�LQ�GLJLW�E\�GLJLW��$�FXUVRU� �XQGHUVFRUH�FKDUDFWHU��PDUNV� WKH�GLJLW� WKDWFDQ� EH� FKDQJHG� E\� SUHVVXQJ�3/86� DQG�0,186��$� HYHU\� GLJLW� KDV� WR� EH� FRQILUPHG� E\SUHVVLQJ�(17(5�� 7KH� SUHYLRXV� GLJLW� FDQ� EH� DFFHVVHG� E\� SUHVVLQJ�(6&�� 3UHVVLQJ�(6&ZKHQ�WKH�FXUVRU�LV�DW�WKH�OHIWPRVW�GLJLW��WKH�QXPEHU�LQSXW�PRGH�LV�H[LWHG�
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���������� 5HDGLQJ�2XW�&RQVHFXWLYH�3DUDPHWHUV
$IWHU�FKRVLQJ�WKH�ILUVW�SDUDPHWHU�QXPEHU��WKH�SDUDPHWHU¶V�YDOXH�ZLOO�EH�GLVSOD\HG�

3UHVVXQJ�(17(5�DJDLQ��ZLOO�VKRZ�WKH�QH[W�SDUDPHWHU�QXPEHU�HWF�
���������� .H\�,Q�3DUDPHWHUV
7R�FKDQJH�D�SDUDPHWHU�YDOXH��WKH�FXUVRU�KDV�WR�EH�PRYH�OHIW�E\�SUHVVLQJ�(6&� WR�WKH�ILUVWGLJLW�WR�EH�FKDQJHG�

$IWHU� FKDQJLQJ� WKH� GLJLW� E\� XVLQJ�3/86� DQG�0,186�� WKH� GLJLW� KDV� WR� EH� FRQILUPHG� E\SUHVVLQJ�(17(5�
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3UHVVLQJ�(17(5�PRYHV�WKH�FXUVRU�RQH�GLJLW�WR�WKH�ULJKW��3UHVVLQJ�(17(5�DW�WKH�ULJKWPRVWSRVLWLRQ�VWRUHV�WKH�YDOXH��:KHQ�WKLV�LV�GRQH�IRU�WKH�ILUVW�WLPH�VLQFH�HQWHULQJ�WKH�SDUDPHWHUPHQX��WKH�XVHU�LV�SURPSWHG�IRU�D�SDVVFRGH�
%HIRUH� VWRUDJH�� WKH� YDOXH� LV� FKHFNHG� RQ� OLPLWV� VWRUHG� LQ� WKH� 3/&�� ,I� WKH� YDOXH� GRVQ¶WFRUUHVSRQG�WR�WKRVH�OLPLWV��WKH�OLPLWV�DUH�GLVSOD\HG�

3UHVVLQJ�DQ\�NH\��WKH�XVHU�UHWXUQV�WR�QXPEHU�LQSXW�PRGH�

�������� $OLJQPHQW
)RU�D[OH�DOLJQPHQW��DOLJQPHQW�RI�WKH�DQJOH�WUDQVGXFHUV��WKH�PLGGOH��OHIWPRVW�DQG�ULJKWPRVWSRVLWLRQ�RI�WKH�D[OH�KDYH�WR�EH�WDXJKW� LQ�� ,Q�QRUPDO�VWHHULQJ�RSHUDWLRQ�PRGH�� WKH�VWHHULQJFRPSXWHU�XVHV�WKRVH�VWRUHG�YDOXHV�IRU�WKH�WUDQVODWLRQ�RI�VHQVRU�YDOXHV�WR�D[OH�DQJOHV�YDOXHV�
7KH�DOLJQPHQW�RI�DQ�DQJOH�WUDQVGXFHU�LV�GRQH�LQ�VHYHUDO�VWHSV���FKRRVH�D�D[OH��DOLJQPHQW�RI�WKH�FHQWHU�SRVLWLRQ��PHFKDQLFDO�OHIW�VWRS��PHFKDQLFDO�ULJKW�VWRS$IWHU�WHDFKLQJ�LQ�WKH�DQJOH�WUDQVGXFHU�WKH�YDOXHV�KDYH�WR�EH�WUDQVIHUHG�WR�WKH�PHPRU\VHSDUDWHO\�
6HH�FKDSWHU�����WRR�

�������� ,�2�'DWD�'LVSOD\
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�8VLQJ� WKH� 
L�R� GDWD� GLVSOD\
� DOO� SURFHVV� LQSXW�RXWSXW� GDWD� FDQ� EH� GLVSOD\HG� �GLJLWDO� DQGDQDORJ�LQSXWV�DQG�RXWSXWV���7KH�VXEPHQX�
L�R�GDWD�GLVSOD\
�FDQ�EH�DFFHVVHG�DV�GHVFULEHG�LQVHFWLRQ�������

2Q�SUHVVLQJ�(17(5��WKH�GLVSOD\�VKRZV�WKH�VWDWXV�RI�GLJLWDO�LQSXWV���WR���

$�WRWDO�RI����YLHZV�FDQ�EH�DFFHVVHG�XVLQJ�3/86�DQG�0,186�

6HTXHQWLDOO\�VHYHUDO�,2�GDWD�FDQ�EH�GLVSOD\HG�
�� GLJLWDO�LQSXWV
�� DQDORJ�LQSXWV
�� 3:0�RXWSXWV
�� DQDORJ�RXWSXWV
�� GLJLWDO�RXWSXWV
�� LQFUHPHQWDO�LQSXWV
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�������� (UURU�0HPRU\
$OO� HUURUV� ZKLFK� KDYH� EHHQ� RFFXUHG� DUH� VWRUHG� LQ� DQ� ((3520� PHPRU\� DQG� DUH� NHSWZLWKRXW� VXSSO\�� 7KH� HUURU�PHPRU\� FRQWDLQV� ��� VWRUDJH� SRVLWLRQV� HDFK� SURYLGLQJ� �� HUURUFRGHV��ORFDWLRQ��NLQG�RI�HUURU��SULRULW\��
�,Q�RUGHU�WR�VLPSOLI\�WKH�UHDVRQ�IRU�WKH�HUURUV�WKH\�DUH�VXEGLYLGHG�LQ�ORFDWLRQ��NLQG�RI�HUURUDQG�SULRULW\�
�/RFDWLRQ�DQG�NLQG�RI�HUURU�GHVFULEH�WKH�GHIHFWLYH�DUHD�
� /RFDWLRQ�� H�J���DQJOH�WUDQVGXFHU�WUDFN���RI�D[OH��
� .LQG� � H�J���FDEOH�EUHDN��WROHUDQFH����
�7KH�SULRULW\�GHILQHV�WKH�UHDFWLRQ�RI�WKH�V\VWHP�LQ�FDVH�RI�DQ�HUURU�
� 3ULRULW\��� :DUQLQJ��WKH�VWHHULQJ�EHKDYLRXU�LV�QRW�DIIHFWHG�3ULRULW\��� 7KH�VWHHULQJ�LV�NHSW�XQWLO�WKH�D[OH�SDVVHV����WKH�QH[W�WLPH�3ULRULW\��� 7KH�D[OH�LV�FHQWHUHG�LPPHGLDWHO\��DFWLYH�VWHHULQJ��3ULRULW\��� 6ZLWFK�RII�LQ�WKH�VHFXUH�VWDWH��VHWWLQJ�WKH�D[OH�K\GUDXOLFDOO\�IUHH�

7R�UHDG�RU�HUDVH�WKH�HUURU�PHPRU\�ZLWK�WKH�GLDJQRVLV�WHUPLQDO�SOHDVH�VHOHFW�WKH�PHQX�
HUURUPHPRU\
�DV�GHVFULEHG�LQ�&KDS�����

���������� 5HDGLQJ�WKH�HUURU�PHPRU\
7KH�HUURU�PHPRU\�PRGH�LV�DFWLYDWHG�ZLWK�WKH�(17(5�NH\��7KH�GLVSOD\�FKDQJHV�WR�WKH�ILUVWHUURU�VWRUDJH�SRVLWLRQ��7KH�HUURU�PHPRU\�PRGH�FDQ�EH�OHIW�DQ\�WLPH�E\�SUHVVLQJ�WKH�(6&�NH\�
3UHVVLQJ�WKH�3/86��DQG�0,186�NH\�WKH�HUURUV�FDQ�EH�UHDG�RQH�DIWHU�WKH�RWKHU��$W�WKH�HQGRI�WKH�HUURU�PHPRU\��SRVLWLRQ�����WKH�GLVSOD\�MXPSV�EDFN�WR�SRVLWLRQ���DXWRPDWLFDOO\�
$V�VRRQ�DV�DQ�HUURU���������������DSSHDUV�LQ�WKH�GLVSOD\�WKHUH�DUH�QR�IXUWKHU�HUURUV�ZULWWHQLQ�WKH�PHPRU\��7KXV�WKH�HUURU�SRVLWLRQ�EHIRUH�LV�WKH�ODVW�HUURU�PHVVDJH�ZULWWHQ�WR�PHPRU\�,I�WKH�HUURU�PHPRU\�LV�HUDVHG�FRPSOHWHO\�WKHUH�DUH�RQO\�Ä���³�FRQWDLQHG�
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��������

(6&

HUURU�QXPEHU����
FRGH������������

1H[W�HUURU3UHYLRXV�HUURU

���������� (UDVLQJ�WKH�(UURU�0HPRU\
7KH�HUURU�PHPRU\�FDQ�EH�HUDVHG�DW�DQ\�VWDWH�RI�GLSOD\�LQ�WKH�HUURU�PHPRU\�PRGH�

(6&

HUURU�QXPEHU����FRGH������������

.HHS�SUHVVHG�IRU���VHFRQGV

$IWHU�KDYLQJ�SUHVVHG�WKH�3/86�NH\�IRU�DW�OHDVW���VHFRQGV�WKH�HUDVH�SURFHVV�FDQ�EH�VWDUWHGE\�FRQILUPLQJ�WKH�UHTXHVW�PHVVDJH�DSSHULQJ�RQ�WKH�GLVSOD\�

(6&

��HUURU�PHPRU\�����FOHDU�"

(UDVH'R�QRW�HUDVH

3UHVVLQJ� WKH�(6&�NH\� WKH�PHPRU\�ZLOO� QRW� EH� HUDVHG�� 7KH� GLVSOD\� FKDQJHV� WR� WKH� HUURUPHPRU\�PRGH�DJDLQ��3UHVVLQJ�WKH�(17(5�NH\�VWDUWV�WKH�HUDVLQJ�SURFHVV�
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:KLOH�WKH�PHPRU\�LV�HUDVHG�WKH�SURJUHVV�LV�GLVSOD\HG�RQ�WKH�VHFRQG�OLQH�RI�WKH�GLVSOD\�

$IWHU� WKH� PHPRU\� KDV� EHHQ� HUDVHG� DOO� VWRUDJH� SRVLWLRQV� DUH� VHW� WR� ����� 7KH� GLVSOD\DXWRPDWLFDOO\�FKDQJHV�WR�WKH�ILUVW�SRVLWLRQ�

7KH�PHQX�
HUURU�PHPRU\
�FDQ�EH�OHIW�E\�SUHVVLQJ�WKH�(6&�NH\�

�������� 'LVSOD\�RI�WKH�VRIWZDUHYHUVLRQ
6LQJOH�SDUWV�RI� WKH� VRIWZDUH� DQG� WKH�GDWH� RI�PRGLILFDWLRQ� FDQ� EH� YHULILHG� UHJDUGLQJ� WKHLUVRIWZDUH� YHUVLRQ� QXPEHU�� 7KLV� IXQFWLRQ� LV� RQO\� QHFHVVDU\� IRU� WKH� VXUYHLOODQFH� RIPRGLILFDWLRQV�RI�WKH�VWHHULQJ�FRPSXWHU�DQG�LV�XVXDOO\�PHDQLQJOHVV�IRU�WKH�XVHU�

���� 'LVSOD\�RI�2SHUDWLRQDO�'DWD
$IWHU�VZLWFKLQJ�RQ�WKH�VWHHULQJ�V\VWHP�WKH�VRIWZDUH�YHUVLRQ�DQG�GDWH�RI�WKH�VWHHULMQJFRPSXWHU�ZLOO�EH�GLVSOD\HG�
$IWHU�DERXW���VHFRQGV�WKH�GLVSOD\�DXWRPDWLFDOO\�FKDQJHV�WR�WKH�VKRZ�WKH�RSHUDWLRQDO�VWDWXV�$V�ORQJ�DV�QR�NH\�LV�SUHVVHG�WKH�HUURU�GLVSOD\�VWD\V�DFWLYH�GXULQJ�WKH�RSHUDWLRQ�RI�WKHVWHHULQJ�FRPSXWHU�
������ 'LVSOD\�LQ�HUURU�IUHH�RSHUDWLRQ
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,Q� DGGLWLRQ� WR� WKH�PHVVDJH� 
QR� HUURU
� WKHUH� LV� D� 
!
� VLJQ�PRYLQJ� IURP� OHIW� WR� ULJKW� LQ� WKHVHFRQG� OLQH�� 7KLV� PHDQV� WKH� VWHHULQJ� FRPSXWHU� LV� ZRUNLQJ� DQG� WKH� VRIWZDUH� SURJUDP� LVUXQQLQJ�

������ 'LVSOD\�RI�WKH�$FWXDO�(UURUV

$V�VRRQ�DV�DQ�HUURU�LV�UHFRJQL]HG�LQ�WKH�VWHHULQJ�FRPSXWHU�WKH�GLVSOD\�FKDQJHV�WR�WKH�HUURUPHPRU\��$OO�VLQJOH�FRGHV��ORFDWLRQ��NLQG�RI�HUURU��SULRULW\��RI�WKH�HUURU�DUH�VKRZQ��,I�WKHUHDUH�VHYHUDO�HUURUV�SHQGLQJ�DW� WKH�VDPH�WLPH�WKH�GLVSOD\�DXWRPDWLFDOO\�FKDQJHV�WR�WKH�QH[WHUURU�SRVLWLRQ�HYHU\�����VHFRQGV��,I�DOO�HUURU�FDXVHV�DUH�UHSDLUHG�WKH�GLVSOD\�FKDQJHV�EDFN�WRWKH�HUURU�IUHH�RSHUDWLRQ���VHH��������

������ 'LVSOD\�RI�IDXOW\�SDUDPHWHUV
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)RU�HDFK�VRIWZDUH�SDUDPHWHU�WKHUH�LV�D�PLQLPXP�DQG�PD[LPXP�YDOXH��,I�WKH�YDOXH�VWRUHG�LQWKH�((3520�PHPRU\�LV�QRW�YDOLG�L�H��LI�WKH�YDOXH�OLHV�QRW�ZLWKLQ�WKH�DOORZHG�UDQJH�WKHUHZLOO�EH�D�PHVVDJH�JHQHUDWHG�RQ�WKH�GLVSOD\��7KH�HUURU�PD\�RQO\�EH�HUDVHG�E\�UHSURJUDP�PLQJ�D�YDOLG�SDUDPHWHU�YDOXH��7KH�YDOXH�UDQJH�RI�WKH�SDUDPHWHUV�LV�VKRZQ�LQ�WKH�SDUDPHWHUOLVW�

������ 'LVSOD\�RI�2SHUDWLRQDO�'DWD
7KH� GLVSOD\� RI� RSHUDWLRQDO� GDWD� LV� DFWLYDWHG� E\� WKH� (17(5�NH\�� 7KH� GLVSOD\� FRQWHQWFKDQJHV� LQWR� WKH� RSHUDWLRQDO� GDWD�PRGH�� 7KH�(6&$3(�NH\� DOORZV� WR� UHWXUQ� WR� WKH� HUURUGLVSOD\��,I�WKHUH�LV�QR�NH\�SUHVVHG�IRU���PLQXWHV�WKH�VFUHHQ�MXPSV�EDFN�WR�WKH�HUURU�GLVSOD\DXWRPDWLFDOO\�

Ø

,Q� WKH� RSHUDWLRQDO� GDWD� PRGH� WKHUH� DUH� VHYHUDO� GLVSOD\V� DYDLODEOH�� 7KH� VHOHFWLRQ� RI� WKHGLVSOD\V�LV�GRQH�E\�WKH�3/86�NH\�DQG�0,186�NH\�

(6&

VHWS������������UDPS������������

1H[W�GLVSOD\3UHYLRXV�GLVSOD\

'LVSOD\�RI�WKH�6WHHULQJ�3ROH
'LVSOD\�RI�WKH�DFWXDO�VWHHULQJ�SROH�ZLWK�[��DQG�\�FRRUGLQDWHV�
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(6&

3;�������������3<�������������

'LVSOD\�RI�6WHHULQJ�6HWSRLQW
'LVSOD\�RI�WKH�DFWXDO�VWHHULQJ�VHWSRLQW�>�����@��7KH�VWHHULQJ�VHWSRLQW�LV�UHVXOWLQJ�IURP�WKH�VHWSRLQW�JHQHUDWRU�DQG�RWKHU�SK\VLFDO�TXDQWLWLHV�OLNH�VSHHG��SUHVVXUH�D�V�R�
7KH� VHFRQG� OLQH� VKRZV� WKH� LQWHUQDO� VHWSRLQW� ZKLFK� LV� GDPSHG� E\� D� VHWSRLQW� UDPS�� 7KLVYDOXH�LV�WDNHQ�IRU�WKH�LQWHUQDO�VWHHULQJ�FRQWURO�SURFHVV�

3RVLWLRQ�RI�WKH�D[OHV
7KH�QRPLQDO�DQJOH�DQG�WKH�DFWXDO�DQJOH�RI�DQ�LQGLYLGXDO�D[OH�LV�GLVSOD\HG��7KH�YDOXHV�DUHJLYHQ�LQ�>�@�

2XWSXW�RI�WKH�3URSRUWLRQDO�$PSOLILHUV
2XWSXW�RI�WKH�SURSRUWLRQDO�DPSOLILHUV�GULYLQJ�WKH�SURSRUWLRQDO�YDOYH�VROHQRLGV�$�DQG�%�RI�DLQGLYLGXDO�D[OH��7KH�YDOXHV�DUH�JLYHQ�LQ�>�@��7KH�VHWSRLQW�VKRZQ�LQ�WKH�GLVSOD\�FRQWDLQV�DUDQJH�IURP���WR�������������FRUUHVSRQGV�WR�DQ�RXWSXW�YROWDJH�RI����9�
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0D[LPXP�6WHHULQJ�'HYLDWLRQ
7KH�PD[LPXP�GHYLDWLRQ�LV�GLVSOD\HG�LQ�>�@��7KLV�YDOXH�GHILQHV�WKH�HUURU�VXUYHLOODQFH�RI�WKHVWHHULQJ�FRPSXWHU��7KH�D[OH�VKRZQ�LV�WKH�D[OH�ZKLFK�KDG�WKLV�GHYLDWLRQ�

'LVSOD\�RI�WKH�6WHHULQJ�3URJUDP
'LVSOD\�RI�WKH�DFWXDO�DQG�WKH�QHZ�VWHHULQJ�SURJUDP��HQFRGHG��

9HKLFOH�VSHHG
'LVSOD\�RI�WKH�FDOFXODWHG��ILOWHUHG��YHKLFOH�VSHHG��7KH�GDWD�LV�XVHG�IRU�WKH�FDOFXODWLRQ�RI�WKHVWHHULQJ�JHRPHWU\��7KH�YHKLFOH�VSHHG�LV�FDOFXODWHG�IURP�WKH�YDOXHV�RI�WKH�VSHHG�VHQVRUV�
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6SHHG�VHQVRUV
'LVSOD\�RI�WKH�DFWXDO�PHDVXUHG�VSHHG�VLJQDOV��QRW�WKH�FDOFXODWHG���ILOWHUHG�YDOXHV��
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�� 6XPPDU\�RI�3DUDPHWHUV
7KH�SDUDPHWHUV���WR����DUH�FXVWRPHU�SDUDPHWHUV��WKH\�DUH�IUHHO\�SURJUDPPDEOH�
�7KH�SDUDPHWHUV�DERYH����DUH�0(�IDFWRU\�SDUDPHWHUV�� WKH\�DUH�SURWHFWHG�E\�D�VLJQDWXUH�&RPSOHWH� YDOLG� SDUDPHWHU� VHWV� FDQ� EH� WUDQVPLWWHG� DQG� ZULWWHQ� E\� XVLQJ� WKH� 3&� VHUYLFHVRIWZDUH�
�
&XVWRPHU�SDUDPHWHU�ILOH������(���3$5�
6WHS 7H[W 9DOXH &KDQJH 'HVFULSWLRQ
� <�FRRUGLQDWHIURQW�D[OH�����������>PP@

���� 'LVWDQFH�EHWZHHQ�WKH�IURQW�D[OH�DQGWKH�PRVW�UHDU�D[OH
� <�FRRUGLQDWHVWHHUHG�D[OH�������������>PP@

���� 'LVWDQFH�EHWZHHQ�VWHHUHG�D[OH���DQGWKH�PRVW�UHDU�D[OH��LQ�PRVW�FDVHV� ���
� <�FRRUGLQDWHVWHHUHG�D[OH�������������>PP@

� 'LVWDQFH�EHWZHHQ�VWHHUHG�D[OH���DQGWKH�PRVW�UHDU�D[OH�QRW�XVHG�
� <�FRRUGLQDWHVWHHUHG�D[OH�������������>PP@

� 'LVWDQFH�EHWZHHQ�VWHHUHG�D[OH���DQGWKH�PRVW�UHDU�D[OH�QRW�XVHG�
� <�FRRUGLQDWHVWHHUHG�D[OH�������������>PP@

� 'LVWDQFH�EHWZHHQ�VWHHUHG�D[OH���DQGWKH�PRVW�UHDU�D[OH�QRW�XVHG�
� <�FRRUGLQDWH�VWHHULQJOLQH�����������>PP@

���� 'LVWDQFH�EHWZHHQ�WKH�VWHHULQJ�OLQH�YLUWXDO�ULJLG�D[OH��DQG�WKH�PRVW�UHDUD[OH�LQ�ÄDOO�ZKHHO�VWHHULQJ³
� 0HFKDQLFDO�VWRSVWHHUHG�D[OH�����������>����@

��� 0D[��PHFKDQLFDOO\�OLPLWHG�VWHHULQJDQJOH�RI�WKH�HOHFWURQLF�K\GUDXOLFDOO\VWHHUHG�D[OH��UHDU�D[OH����
� 0HFKDQLFDO�VWRSVWHHUHG�D[OH�����������>����@

��� 0D[��PHFKDQLFDOO\�OLPLWHG�VWHHULQJDQJOH�RI�WKH�HOHFWURQLF�K\GUDXOLFDOO\VWHHUHG�D[OH��UHDU�D[OH������QRW�XVHG�
� 0HFKDQLFDO�VWRSVWHHUHG�D[OH�����������>����@

� 0D[��PHFKDQLFDOO\�OLPLWHG�VWHHULQJDQJOH�RI�WKH�HOHFWURQLF�K\GUDXOLFDOO\VWHHUHG�D[OH��UHDU�D[OH������QRW�XVHG�
� 0HFKDQLFDO�VWRSVWHHUHG�D[OH�����������>����@

� 0D[��PHFKDQLFDOO\�OLPLWHG�VWHHULQJDQJOH�RI�WKH�HOHFWURQLF�K\GUDXOLFDOO\VWHHUHG�D[OH��UHDU�D[OH������QRW�XVHG�
�� 0HFKDQLFDO�VWRSIURQW�D[OH���������>����@

��� 0D[��PHFKDQLFDOO\�OLPLWHG�VWHHULQJDQJOH�RI�WKH�IURQW�D[OH
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6WHS 7H[W 9DOXH &KDQJH 'HVFULSWLRQ
�� 0HFKDQLFDO�DQJOHVHWSRLQW�JHQHUDWRU���������>����@

� 0D[��PHFKDQLFDOO\�OLPLWHG�DQJOH�RI�DPDQXDO�VHWSRLQW�JHQHUDWRU
�� 0D[��VWHHULQJ�DQJOHD[OH����������>����@

��� 0D[LPXP�XVHG�DQJOH�RI�WKH�VWHHUHGD[OH���LQ�QRUPDO�RSHUDWLRQ�
�� 0D[��VWHHULQJ�DQJOHD[OH�����������>����@

��� 0D[LPXP�XVHG�DQJOH�RI�WKH�VWHHUHGD[OH���LQ�QRUPDO�RSHUDWLRQ��QRW�XVHG�
�� 0D[��VWHHULQJ�DQJOHD[OH�����������>����@

� 0D[LPXP�XVHG�DQJOH�RI�WKH�VWHHUHGD[OH���LQ�QRUPDO�RSHUDWLRQ��QRW�XVHG�
�� 0D[��VWHHULQJ�DQJOHD[OH�����������>����@

� 0D[LPXP�XVHG�DQJOH�RI�WKH�VWHHUHGD[OH���LQ�QRUPDO�RSHUDWLRQ��QRW�XVHG�
�� &DOLEUDWLRQ�RI�VSHHG�����������>���,PS�NP@ ���� )DFWRU�WR�DOLJQ�WKH�QXPEHU�RI�SXOVHVIRU�WKH�PHDVXUHPHQW�RI�VSHHG��
�� &DOLEUDWLRQ�RI�VSHHG�����������>���,PS�NP@ ���� )DFWRU�WR�DOLJQ�WKH�QXPEHU�RI�SXOVHVIRU�WKH�PHDVXUHPHQW�RI�VSHHG��
�� )URQW�D[OH�DQJOH�IRUVWHHULQJ�VXSUHVVLRQ����������>����@

�� 7KH�SURJUDPPHG�DQJOH�RI�WKH�IURQWD[OH�GRHV�QRW�UHVXOW�LQ�D�VWHHULQJPRYHPHQW�RI�WKH�UHDU�D[OHV�
�� /RZHU�SUHVVXUH�OHYHO����������>EDU@ � 3UHVVXUH�WKUHVKROG�IRU�WKHDFFXPXODWRU�FKDUJH�YDOYH�LQ�K\GUDXOLFDFFXPXODWRU�V\VWHPV�
�� 8SSHU�SUHVVXUH�OHYHO����������>EDU@ � 6ZLWFK�RII�WKUHVKROG�IRU�WKHDFFXPXODWRU�FKDUJH�YDOYH�LQ�K\GUDXOLFDFFXPXODWRU�V\VWHPV�
�� 5HVHUYH �
�� \�FRRUGLQDWH�RI�WKHVWHHULQJ�OLQH�LQQRUPDO�RSHUDWLRQ�����������>PP@

���� 'LVWDQFH�EHWZHHQ�WKH�VWHHULQJ�OLQH�YLUWXDO�ULJLG�D[OH��DQG�WKH�PRVW�UHDUD[OH�LQ�ÄDOO�ZKHHO�VWHHULQJ�PRGH³�
�� 5HVHUYH �
�� (QDEOH�VSHFLDOIXQFWLRQV�� � [_[_[_����'LVSOD\�RI�SUHVVXUH�EXLOW�XS[_[_�_[���3UHVVXUH�GHS��6HWSRLQW�UDPS[_�_[_[���5HVHUYHG�_[_[_[���6XSSUHVVLRQ�RI�VPDOO�DQJOHV

���RQ�WKH�UHVSHFWLYH�SRVLWLRQ�VZLWFKHVWKH�IXQFWLRQ�RII�
�� 5HVHUYH �
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6WHS 7H[W 9DOXH &KDQJH 'HVFULSWLRQ
�� (QDEOH�VSHFLDOIXQFWLRQV�� � [_[_[_����6ZLWFK�RII�K\GUDXOLF�DW�GHY�[_[_�_[���5HVHUYH[_�_[_[���5HVHUYH�_[_[_[���5HVHUYH���RQ�WKH�UHVSHFWLYH�SRVLWLRQ�VZLWFKHVWKH�IXQFWLRQ�RII�
�� 5HVHUYH �
�� :DUQLQJ�VSHHG�IRUVSHFLDO�VWHHULQJSURJUDPV����������>NP�K@

�� :LWK�D�VSHHG�DERYH�WKH�SURJUDPPHGYDOXH�WKH�EX]]HU�ZLOO�VRXQG�LQ�RUGHUWR�ZDUQ�WKH�GULYHU�
�� 6SHHG�WKUHVKROG�IRUGLJLWDO�RXWSXW��������>NP�K@

�� ([FHHGLQJ�WKLV�WKUHVKROG�DQ�GLJLWDORXWSXW�ZLOO�EH�VZLWFKHG�
�� 7LPH�WR�HQDEOH�WKHVWHHULQJ�SURJUDPÄQDUURZ�EHQG³��������>PLQXWHV@

� ,I�WKH�VWHHULQJ�SURJUDPP�ÄQDUURZEHQG³�LV�WULJJHUHG�EXW�KDG�QRW�EHFRPHDFWLYH��DIWHU�WKLV�WLPH�LVW�ZLOO�EH�UHVHWDXWRPDWLFDOO\�
�� 0D[��VSHHG�WR�WULJJHUVWHHULQJ�SURJUDPÄQDUURZ�EHQG³��������>NP�K@

�� 7R�WULJJHU�WKH�VWHHULQJ�SURJUDPPÄQDUURZ�EHQG³�WKH�YHKLFOH�VSHHG�PXVWEH�ORZHU�WKDQ�WKLV�YDOXH�
�� 6SHHG�WR�DFWLYDWH�DWULJJHUHG�VWHHULQJSURJUDP�ÄQDUURZEHQG³��������>NP�K@

� $�WULJJHUHG�VWHHULQJ�SURJUDP�ÄQDUURZEHQG³�ZLOO�JHW�DFWLYH�DW�D�VSHHG�ORZHUWKDQ�WKLV�SDUDPHWHU�

�� %HJLQ�RI�UHGXFLQJ�WKHVWHHULQJ�OLQH�LQÄQDUURZ�EHQG³�������>NP�K@

�� $ERYH�WKLV�VSHHG�WKH�EHKDYLRXUÄQDUURZ�EHQG³�ZLOO�EH�VKLIWHG�WR�WKHEHKDYLRXU�LQ�ÄSXEOLF�URDG³�
�� (QG�RI�UHGXFLQJ�WKHVWHHULQJ�OLQH�LQÄQDUURZ�EHQG³�������>NP�K@

�� $ERYH�WKLV�VSHHG�WKH�VWHHULQJSURJUDPP�ÄQDUURZ�EHQG³�ZLOO�EHFKDQJHG�WR�ÄSXEOLF�URDG³
�� 0D[��GLIIHUHQFHEHWZHHQ�UHDU�D[OHV��������>����@

� 0D[��GLIIHUHQFH�EHWZHHQ�UHDU�D[OHVFDQ�EH�OLPLWHG��LQ�FUDE�VWHHULQJ�
�� 5HVHUYH �
�� 6HOHFWLRQ�RI�&$1�GLDJQRVWLF�PHVVDJHV��������>ELQ@

� $�FRPELQDWLRQ�RI���GLIIHUHQW�&$1PHVVDJHV�FDQ�EH�VHOHFWHG�
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6WHS 7H[W 9DOXH &KDQJH 'HVFULSWLRQ
�� 9HUVLRQ�IRU�VHW�RISDUDPHWHU����������

��� 7KLV�SDUDPHWHU�FDQ�EH�XVHG�WRRUJDQL]H�GLIIHUHQW�VHWV�RI�SDUDPHWHUV�7KLV�YDOXH�LVW�GLVSOD\HG�RQ�WKH�/&'DIWHU�VWDUWXS�
�� 6LJQDWXUH�IRUSDUDPHWHU����WR��������������

���� 7KH�VLJQDWXUH�VXUYHLOOHV�WKH�IDFWRU\SDUDPHWHUV�FRQFHUQLQJ�FKDQJHV�RI�WKHSDUDPHWHU�SURJUDPPLQJ��,I�IDFWRU\SDUDPHWHUV�DQG�VLJQDWXUH�DUH�QLWPDWFKLQJ�WKH�VWHHULQJ�V\VWHP�FDQ�ERWEH�DFWLYDWHG�DQG�WKH�HUURU�PHVVDJH/��������LV�GLVSOD\HG�
�� 5HVHUYH �
�� 6HOHFWLRQ�RI�-�����&$1�PHVVDJHV��������

� $�VHW�RI�&$1�PHVVDJHV�FDQ�EHVHOHFWHG�
������� 5HVHUYH �
�� &ORVHG�ORRS�JDLQVWHHULQJ�D[OH����������>�@

�� &ORVHG�ORRS�JDLQ�RI�WKH�VWHHULQJFRQWUROOHU�RI�WKH�VWHHUHG�D[OH��
�� &ORVHG�ORRS�JDLQVWHHULQJ�D[OH����������>�@

�� &ORVHG�ORRS�JDLQ�RI�WKH�VWHHULQJFRQWUROOHU�RI�WKH�VWHHUHG�D[OH��
�� &ORVHG�ORRS�JDLQVWHHULQJ�D[OH����������>�@

� &ORVHG�ORRS�JDLQ�RI�WKH�VWHHULQJFRQWUROOHU�RI�WKH�VWHHUHG�D[OH��
�� &ORVHG�ORRS�JDLQVWHHULQJ�D[OH����������>�@

� &ORVHG�ORRS�JDLQ�RI�WKH�VWHHULQJFRQWUROOHU�RI�WKH�VWHHUHG�D[OH��
�
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)DFWRU\�3DUDPHWHU��3$5�
6WHS 7H[W 9DOXH &KDQJH 'HVFULSWLRQ
�� $[OH�FRQILJXUDWLRQVWHHULQJ�D[OH�� �� &RQWURO�FRQILJXUDWLRQ�VWHHULQJ�D[OH������� 6HOI�WUDFNLQJ�D[OH�ZLWK�E\SDVVYDOYH���� 1RQ�VHOI�WUDFNLQJ�D[OH�ZLWKFKHFN�YDOYHV���� 6HOI�FHQWHULQJ�D[OH

��� $[OH�ZLWK�PHFKDQLFDOORFNLQJ�GHYLFH
�� $[OH�FRQILJXUDWLRQVWHHULQJ�D[OH�� �� 6HH�3B��

�� $[OH�FRQILJXUDWLRQVWHHULQJ�D[OH�� � 6HH�3B��

�� $[OH�FRQILJXUDWLRQVWHHULQJ�D[OH�� � 6HH�3B��

�� 6WHHULQJ�YHORFLW\VWHHULQJ�D[OH�����������>��VHF@
� /LPLWDWLRQ�RI�WKH�VWHHULQJ�YHORFLW\����QR�OLPLWDWLRQ

�� 6WHHULQJ�YHORFLW\VWHHULQJ�D[OH�����������>��VHF@
� /LPLWDWLRQ�RI�WKH�VWHHULQJ�YHORFLW\����QR�OLPLWDWLRQ

�� 6WHHULQJ�YHORFLW\VWHHULQJ�D[OH�����������>��VHF@
� /LPLWDWLRQ�RI�WKH�VWHHULQJ�YHORFLW\����QR�OLPLWDWLRQ

�� 6WHHULQJ�YHORFLW\VWHHULQJ�D[OH�����������>��VHF@
� /LPLWDWLRQ�RI�WKH�VWHHULQJ�YHORFLW\����QR�OLPLWDWLRQ

�� 5HVHUYH �
�� 6WHHULQJ�YHORFLW\�IRUVSHFLDO�IXQFWLRQV���������>��VHF�@

� 6WHHULQJ�YHORFLW\�IRU�FHQWHULQJ��EXV�VWRS�IXQFWLRQ��D[OHV\QFKURQLVDWLRQ�����
�� *HQHUDO�VHWSRLQWYHORFLW\���������>��VHF@

�� /LPLWDWLRQ�RI�WKH�YHORFLW\�IRU�WKHVHWSRLQW�UDPS�������QR�OLPLWDWLRQ
�� 1XPEHU�RI�D[OHV�WREH�VWHHUHG�������� � &RQILJXUDWLRQ�RI�WKH�VWHHULQJ�FRPSXWHUFRQFHUQLQJ�WKH�QXPEHU�RI�VWHHUHG�D[OHV�
�� 6HOHFWLRQ�RI�DQJOHWUDQVGXFHUV � &RQILJXUDWLRQ�RI�WKH�DQJOHPHDVXUHPHQW���� WZR�WUDFNV��FRQWUDU\�VHQVH��� WZR�WUDFNV��VDPH�VHQVH��� RQH�WUDFN
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3DJH���

6WHS 7H[W 9DOXH &KDQJH 'HVFULSWLRQ
�� PD[��WROHUDQFH�RI�WKHDQJOH�WUDQVGXFHUV��������>�@

�� 'LIIHUHQFH�EHWZHHQ�WUDFN���DQG�WUDFN��OHDGLQJ�WR�DQ�HUURU�PHVVDJH�
�� PD[��GHYLDWLRQ�RI�WKHYROWDJH�VXP��������>P9@

��� 'HYLDWLRQ�RI�WKH�VXP�RI�WUDFN���DQGWUDFN���OHDGLQJ�WR�DQ�HUURU�PHVVDJH��RQO\�ZKHQ�DQJOH�WUDQVGXFHUV�DUHHYDOXDWHG�LQ�FRQWUDU\�VHQVH��
�� 5HVHUYH �
�� &KDQJH�RI�VWHHULQJSURJUDPV � &RQILJXUDWLRQ�RI�VWHHULQJ�SURJUDPV[_[_[_����QR�FKDQJH[_[_[_����FKDQJH�DOORZHG[_[_�_[���VHOHFWLRQ�E\�NH\V[_[_�_[���VHOHFWLRQ�E\�VZLWFKHV
�� 6HOHFWLRQ�RI�PDQXDOVHWSRLQW�JHQHUDWRUV � ����6HWSRLQW�YLD�GLJLWDO�LQSXWV����6HWSRLQW�YLD�DQJOH�WUDQVGXFHUV
��� �6WHHULQJ�DQJOHUHGXFWLRQ��ORZHUWKUHVKROG�������>NP�K@

��� � �5HGXFWLRQ�VSHHG�)URP�WKLV�VSHHG�OLPLW�WKH�VWHHULQJ�DQJOHZLOO�EH�UHGXFHG�OLQHDU�ZLWK�JURZLQJVSHHG���VPDOOHU�WKDQ�ORFNLQJ�VSHHG���NP�K���
��� �6WHHULQJ�DQJOHUHGXFWLRQ��ORZHUWKUHVKROG�������>NP�K@

��� � �/RFNLQJ�VSHHG�,I�WKLV�VSHHG�OLPLW�LV�UHDFKHG�WKH�UHDUD[OH�ZLOO�EH�ORFNHG�
�� 6SHHG�PHDVXUHPHQW �� &RQILJXUDWLRQ�RI�VSHHG�PHDVXUHPHQW��_�_\_[�[� �VHQVRU��\� �VHQVRU���_�_\_[�UHGXQGDQW�PHDVXUHPHQW�LVVZLWFKHG�RII

�� ,QLWLDWLRQ�VZLWFK���DQG���� $%6�VHQVRU���DQG���� &$1�$%6�� ,QLWLDWLRQ�VZLWFK���DQG���� PDJQHWLF�ZKHHO���������� &$1�7DFKR
�� PD[��GHYLDWLRQ�RI�WKHVSHHG�VLJQDOV����������>���NP�K@

�� ,I�WKH�VSHHG�VLJQDO�GHYLDWLRQ�H[FHHGVWKH�SURJUDPPHG�YDOXH�DQ�HUURUPHVVDJH�LV�FUHDWHG�
�� 7ROHUDQFH�WLPH�IRUVSHHG�GHYLDWLRQ����������>V@

� 7ROHUDQFH�WLPH�IRU�WKH�GHYLDWLRQ�RI�WKHVSHHG�VLJQDOV�XQWLO�DQ�HUURU�PHVVHJ�LVFUHDWHG�
�� 5HVHUYH �
�� 9DOYH�RSHQLQJ�IRUDOLJQPHQW���������>�@

�� 9DOYH�RSHQLQJ�IRU�WKH�D[OH�PRYHPHQWLQ�WKH�DOLJQPHQW�PRGH�
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6WHS 7H[W 9DOXH &KDQJH 'HVFULSWLRQ
�� 7LPH�IRU�LQFUHDVH�RIWKH�SURSRUWLRQDORXWSXW�LQ�WKHDOLJQPHQW�PRGH�����������>��PV@

��� :KHQ�WKH�NH\�LV�SUHVVHG�GRZQ�LQ�WKHD[OH�DOLJQPHQW�PRGH�WKH�RXWSXW�VLJQDOIRU�WKH�SURSRUWLRQDO�YDOYH�LV�LQFUHDVHGWR�WKH�PD[LPXP�YDOXH�ZLWKLQ�WKHSURJUDPPHG�YDOXH�
�� 'ULIW�IURP���SRVLWLRQ����������>����@

�� ,I�WKH�ORFNHG�D[OH�LV�PRYLQJ�IURP�WKH���SRVLWLRQ�IRU�PRUH�WKDQ�WKH�SURJUDP�PHG�YDOXH�DQ�HUURU�PHVVDJH�LV�FUHDWHG��
�� 5HVHUYH �
�� 6HOHFWLRQ�RI�WKHSUHVVXUH�VXSSO\ � &RQILJXUDWLRQ�RI�WKH�SUHVVXUH�VXSSO\������+\GUDXOLF�ORDG�VHQVLQJ��+/6������$FFXPXODWRU�V\VWHP��6/6������(OHFWULFDO�ORDG�VHQVLQJ��(/6�
�� (/6�3PD[��������>�@ � �RQO\�(/6�PD[LPXP�V\VWHP�SUHVVXUH
�� (/6�3PLQ��������>�@ � �RQO\�(/6�PLQLPXP�SUHVVXUH�NHSW�FRQVWDQWO\
�� (/6�GHDG�EDQG��������>����@ � �RQO\�(/6�,I�WKH�GHYLDWLRQ�H[FHHGV�WKH�SURJUDP�PHG�YDOXH�WKH�SUHVVXUH�LV�LQFUHDVHG�
�� (/6�VWHHSQHVV��������>����@ � �RQO\�(/6�7KH�SUHVVXUH�UHDFKHV�LWV�PD[��YDOXH�LIWKH�GHYLDWLRQ�LV�HTXDO�WR�WKLV�YDOXH
�� (/6�GHFUHDVH�WLPH����������>V@ � �RQO\�(/6�7KH�SUHVVXUH�LV�GHFUHDVHG�WR�WKH�PLQ�YDOXH�DV�VRRQ�DV�WKH�D[OH�UHDFKHV�LWVQRPLQDO�YDOXH� ��

������ 5HVHUYH � 5HVHUYH�IRU�(/6�DQG�6/6�V\VWHPV
�� 0LQ�FHQW�SUHVVXUH�����������>EDU@ � 0LQLPXP�SUHVVXUH�LQ�WKH�FHQWHULQJDFFXPXODWRU
�� 0LQ�VWHHU�SUHVVXUH�����������>EDU@ �� 0LQLPXP�SUHVVXUH�LQ�WKH�VWHHULQJDFFXPXODWRU
�� 0D[�VWHHU�SUHVVXUH����������>EDU@ ��� 0D[LPXP�SUHVVXUH�LQ�WKH�VWHHULQJDFFXPXODWRU
�� 0D[��FKDUJLQJ�WLPH����������>V@ � 7KH�FKDUJLQJ�WLPH�RI�WKH�K\GUDXOLFDFFXPXODWRUV�DIWHU�SRZHU�RQ�PD\�QRWH[FHHG�WKH�SURJUDPPHG�WLPH�
�� 0LQ��FKDUJLQJ�WLPH���������>V@ � 7KH�FKDUJLQJ�WLPH�PD\�QRW�EH�VKRUWHUWKDQ�WKH�SURJUDPPHG�WLPH�
�� 0LQ��FKDUJLQJ�WLPHFHQWHULQJDFFXPXODWRU���������>V@

� 7KH�FKDUJLQJ�WLPH�RI�WKH�FHQWHULQJDFFXPXODWRU�PD\�QRW�EH�VKRUWHU�WKDQWKH�SURJUDPPHG�WLPH�
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6WHS 7H[W 9DOXH &KDQJH 'HVFULSWLRQ
�� 7ROHUDQFH�WLPHFHQWHULQJ�SUHVVXUHVZLWFKHV���������>V@

� 7ROHUDQFH�WLPH�IRU�PRQLWRULQJ�WKHSUHVVXUH�VZLWFKHV�DW�WKH�FHQWHULQJF\OLQGHU�
�� 5HVHUYH �
�� 0D[��LQYHUVH�D[OHPRYHPHQW���������>�@

�� 0RQLWRULQJ�LQYHUVH�D[OH�PRYHPHQW�$Q�D[OH�PRYHPHQW�WR�WKH�ZURQJGLUHFWLRQ�H[FHHGLQJ�WKLV�YDOXH�FDXVHV�DV\VWHP�IDXOW�
�� 7ROHUDQFH�WLPHVWHHULQJ�GHYLDWLRQ�����������>��PV@

��� 'HYLDWLRQ�PRQLWRULQJ�,I�WKH�WROHUDQFH�WLPH�HQGV�D�IDXOW�LVJHQHUDWHG
�� 6SHHG�WKUHVKROG�Y�����������>NP�K@ � 'HYLDWLRQ�PRQLWRULQJ�3B����FRQWDLQV�WKH�PD[LPXP�DOORZHGVWHHULQJ�GHYLDWLRQ�IRU�WKH�VSHHG�UDQJHY����Y��SURJUDPPHG�LQ�WKLV�SDUDPHWHU�
�� 6SHHG�WKUHVKROG�Y�����������>NP�K@ �� 'HYLDWLRQ�PRQLWRULQJ�3B����FRQWDLQV�WKH�PD[LPXP�DOORZHGVWHHULQJ�GHYLDWLRQ�IRU�WKH�VSHHG�UDQJHEHWZHHQ�Y��DQG�Y���Y��!�Y����
��� 6SHHG�WKUHVKROG�Y�����������>NP�K@ �� 'HYLDWLRQ�PRQLWRULQJ�3B����FRQWDLQV�WKH�PD[LPXP�DOORZHGVWHHULQJ�GHYLDWLRQ�IRU�WKH�VSHHG�UDQJHEHWZHHQ�Y��DQG�Y���Y��!�Y����
��� 6SHHG�WKUHVKROG�Y�����������>NP�K@ �� 'HYLDWLRQ�PRQLWRULQJ�3B����FRQWDLQV�WKH�PD[LPXP�DOORZHGVWHHULQJ�GHYLDWLRQ�IRU�WKH�VSHHG�!�Y�
��� &RQWURO�GHYLDWLRQDW�Y�����������>����@

�� 'HYLDWLRQ�PRQLWRULQJ�$�ELJJHU�GHYLDWLRQ�WKDQ�WKLV�YDOXH�ZLOOFDXVH�D�IDXOW�DIWHU�WKH�GHDG�WLPH��3B����9DOLG�LQ�WKH�VSHHG�UDQJH�Y����Y�
��� &RQWURO�GHYLDWLRQDW�Y�����������>����@

�� 'HYLDWLRQ�PRQLWRULQJ�$�ELJJHU�GHYLDWLRQ�WKDQ�WKLV�YDOXH�ZLOOFDXVH�D�IDXOW�DIWHU�WKH�GHDG�WLPH��3B����9DOLG�LQ�WKH�VSHHG�UDQJH�Y����Y�
��� &RQWURO�GHYLDWLRQDW�Y�����������>����@

�� 'HYLDWLRQ�PRQLWRULQJ�$�ELJJHU�GHYLDWLRQ�WKDQ�WKLV�YDOXH�ZLOOFDXVH�D�IDXOW�DIWHU�WKH�GHDG�WLPH��3B����9DOLG�LQ�WKH�VSHHG�UDQJH�Y����Y�
��� &RQWURO�GHYLDWLRQDW�Y�����������>����@

�� 'HYLDWLRQ�PRQLWRULQJ�$�ELJJHU�GHYLDWLRQ�WKDQ�WKLV�YDOXH�ZLOOFDXVH�D�IDXOW�DIWHU�WKH�GHDG�WLPH��3B����9DOLG�LQ�VSHHG�UDQJH�!�Y��
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6WHS 7H[W 9DOXH &KDQJH 'HVFULSWLRQ
��� 'HYLDWLRQ�IDFWRU�����������������>�@

��� 'HYLDWLRQ�PRQLWRULQJ�,I�D�GHYLDWLRQ�H[FHHGV�WKLV�IDFWRU�DW�WKHOHYHOV�3B����WR�3B����DQ�HUURU�LVLQVWDQWO\�JHQHUDWHG�
���������

5HVHUYH �

��� 6HOHFWLRQ�RI�D[OHV�WREH�FHQWHUHG����������>ELQ@
� ,I�GLJLWDO�LQSXW�ÄD[OH�FHQWHULQJ³�LVDFWLYDWHG�WKH�SURJUDPPHG�D[OHV�DUHFHQWHUHG���� D[OH���� D[OH���� D[OH���DQG���� D[OH��

��� 6HOHFWLRQ�RI�D[OHV�WREH�ORFNHG����������>ELQ@
� ,I�VWHHULQJ�SURJUDP�ÄDOO�ZKHHO�VWHHULQJ³LV�DFWLYDWHG�WKH�SURJUDPPHG�D[OHV�DUHORFNHG���� D[OH���� D[OH���� D[OH���DQG���� D[OH��

���������
5HVHUYH �

��� (UURU�UHDFWLRQV � &RQILJXUDWLRQ�RI�HUURU�UHDFWLRQV��_[_[_[���HPHUJHQF\�VZLWFK�RII�LQ�FDVH[_�_[_[���5HVHUYH[_[_�_[���5HVHUYH[_[_[_����5HVHUYH
��� 6WHHULQJ�VSHHG�RI�WKHIURQW�D[OH�IRUV\QFKURQL]DWLRQ�RIWKH�VWHHUHG�D[OHV�����������>������V@

��� ,I�WKH�VWHHUHG�D[OHV�DUH�QRW�LQ�OLQH�ZLWKWKH�VWHHULQJ�JHRPHWU\�DIWHU�SRZHU�RQ�RUVWHHULQJ�SURJUDP�FKDQJH�WKH\�ZLOO�EHV\QFKURQL]HG�DV�VRRQ�DV�WKH�IURQW�D[OHPRYHV�ZLWK�WKH�SURJUDPPHG�VSHHG�
��� 5HVHUYH �
��� 0LQ��VWHHULQJ�VSHHG���������>�@ � 5HGXFWLRQ�RI�WKH�VWHHULQJ�VSHHG�7KH�JOREDO�VHWSRLQW�UDPS��3B����LVUHGXFHG�GHSHQGLQJ�RQ�WKH�GHYLDWLRQ�RIHDFK�D[OH�XQWLO�WKH�SURJUDPPHG�YDOXHLV�UHDFKHG

3B���PXVW�EH�SURJUDPPHG�� �QR�UHGXFWLRQ�RI�WKH�VWHHULQJ�VSHHG
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6WHS 7H[W 9DOXH &KDQJH 'HVFULSWLRQ
��� /RZHU�VWHHULQJVSHHG�GHSHQGLQJ�RQWKH�VWHHULQJGHYLDWLRQ�����������>�����@

��� 5HGXFWLRQ�RI�WKH�VWHHULQJ�VSHHG�,Q�FDVH�RI�VWHHULQJ�GHYLDWLRQV�WKH�JOREDOVHWSRLQW�UDPS��3B����LV�UHGXFHG�OLQHDUEHWZHHQ�3B����DQG�3B����
2QO\�DFWLYH�LI�3B����!���

��� 8SSHU�VWHHULQJ�VSHHGGHSHQGLQJ�RQ�WKHVWHHULQJ�GHYLDWLRQ�����������>�����@

��� 5HGXFWLRQ�RI�WKH�VWHHULQJ�VSHHG�,Q�FDVH�RI�VWHHULQJ�GHYLDWLRQV�WKH�JOREDOVHWSRLQW�UDPS��3B����LV�UHGXFHG�OLQHDUEHWZHHQ�3B����DQG�3B����
2QO\�DFWLYH�LI�3B����!���

��� 6WHHULQJ�VSHHGGHSHQGLQJ�RQ�WKHSUHVVXUH��ORZHU�YDOXH����������>EDU@

� 5HGXFWLRQ�RI�WKH�VWHHULQJ�VSHHG�/RZHU�SUHVVXUH�WKUHVKROG�IRU�D�VHWSRLQWUDPS�GHSHQGLQJ�RQ�WKH�SUHVVXUH��KDV�WREH���FHQWHULQJ�SUHVVXUH��
��� 6WHHULQJ�VSHHGGHSHQGLQJ�RQ�WKHSUHVVXUH��XSSHU�YDOXH����������>EDU@

� 5HGXFWLRQ�RI�WKH�VWHHULQJ�VSHHG�8SSHU�SUHVVXUH�WKUHVKROG�IRU�D�VHWSRLQWUDPS�GHSHQGLQJ�RQ�WKH�SUHVVXUH��KDV�WREH�!�ORZHU�SUHVVXUH�YDOXH�
��� SXOVZLWK�IRU�D[OHUHJXODWLRQ�������>PV@

� 7R�UHGXFH�VPDOO�GHYLDWLRQ�LQ�D[OHSRVLWLRQ�WKLV�SDUDPHWHU�SXOVHV�WKHSURSRUWLRQDO�YDOYH
��� 5HVHUYH �
��� 6/&�,'����� � ,Q�D�&$1�QHWZRUN�WKH�6/&�DUH�XVLQJGLIIHUHQW�&$1�,'V
���������

&RQILJXUDWLRQ�RIGLJLWDO�LQSXWV 6HH�ZLULQJ�GLDJUDP

���������
&RQILJXUDWLRQ�RIGLJLWDO�RXWSXWV 6HH�ZLULQJ�GLDJUDP

���������
&RQILJXUDWLRQ�RIGLJLWDO�RXWSXWV 6HH�ZLULQJ�GLDJUDP

��� $[OH���LQ�DOLJQPHQWPRGH������
� ,Q�DOLJQPHQW�PRGH�WKLV�YDOXH�LVGLVSOD\HG�LQVWHDG�RI�ÄD[OH��³

��� $[OH���LQ�DOLJQPHQWPRGH������
� ,Q�DOLJQPHQW�PRGH�WKLV�YDOXH�LVGLVSOD\HG�LQVWHDG�RI�ÄD[OH��³

��� $[OH���LQ�DOLJQPHQWPRGH������
� ,Q�DOLJQPHQW�PRGH�WKLV�YDOXH�LVGLVSOD\HG�LQVWHDG�RI�ÄD[OH��³
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6WHS 7H[W 9DOXH &KDQJH 'HVFULSWLRQ
��� $[OH���LQ�DOLJQPHQWPRGH������

� ,Q�DOLJQPHQW�PRGH�WKLV�YDOXH�LVGLVSOD\HG�LQVWHDG�RI�ÄD[OH��³
��� )URQW�D[OH�LQDOLJQPHQW�PRGH������

� ,Q�DOLJQPHQW�PRGH�WKLV�YDOXH�LVGLVSOD\HG�LQVWHDG�RI�ÄSRWL��³
��� )URQW�D[OH���LQDOLJQPHQW�PRGH������

� ,Q�DOLJQPHQW�PRGH�WKLV�YDOXH�LVGLVSOD\HG�LQVWHDG�RI�ÄSRWL��³
���������

5HVHUYH �

��� 9DOYH�RYHUODSVWHHUHG�D[OH����������>�@
�� 9DOYH�RYHUODS�RI�WKH�SURSRUWLRQDO�YDOYHRI�VWHHUHG�D[OH����9DOXH�LV�JLYHQ�LQ��RI�WKH�QRPLQDO�YDOYH�YROWDJH

��� 9DOYH�RYHUODSVWHHUHG�D[OH����������>�@
�� 9DOYH�RYHUODS�RI�WKH�SURSRUWLRQDO�YDOYHRI�VWHHUHG�D[OH����9DOXH�LV�JLYHQ�LQ��RI�WKH�QRPLQDO�YDOYH�YROWDJH

��� 9DOYH�RYHUODSVWHHUHG�D[OH����������>�@
� 9DOYH�RYHUODS�RI�WKH�SURSRUWLRQDO�YDOYHRI�VWHHUHG�D[OH����9DOXH�LV�JLYHQ�LQ��RI�WKH�QRPLQDO�YDOYH�YROWDJH

��� 9DOYH�RYHUODSVWHHUHG�D[OH����������>�@
� 9DOYH�RYHUODS�RI�WKH�SURSRUWLRQDO�YDOYHRI�VWHHUHG�D[OH����9DOXH�LV�JLYHQ�LQ��RI�WKH�QRPLQDO�YDOYH�YROWDJH

���������
5HVHUYH �

��� 0D[��YROWDJH�RI�WKHSURSRUWLRQDO�YDOYH���������>�@
�� 5DWLR�RI�VXSSO\�YROWDJH�DQG�QRPLQDOYROWDJH�RI�WKH�SURSRUWLRQDO�YDOYHV�

H�J����9�YDOYH�DW���9�VXSSO\�� ����
��� PD[��(/6�YROWDJH���������>�@ � 5DWLR�RI�VXSSO\�YROWDJH�DQG�QRPLQDOYROWDJH�RI�WKH�(/6�YDOYH�
��� 3:0�IUHTXHQF\>+]@ � &ORFN�RI�WKH�SXOVH�ZLGWK�PRGXODWHGSRZHU�DPSOLILHUV�
��� 5HVHUYH �
��� &RQILJXUDWLRQ�RIFDEOH�EUHDN�GHWHFWLRQDW�'2������������������

���� [_[_[_����'2����'2��QRW�PRQLWRUHG[_[_[_����'2��QRW�PRQLWRUHG[_[_[_����'2��QRW�PRQLWRUHG[_[_[_����ERWK�PRQLWRUHG
[_[_[_����'2��DQG�'2�[_[_\_[���'2��DQG�'2�[_\_[_[���'2��DQG�'2�\_[_[_[���'2��DQG�'2�
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6WHS 7H[W 9DOXH &KDQJH 'HVFULSWLRQ
��� &RQILJXUDWLRQ�RIFDEOH�EUHDN�GHWHFWLRQDW�'2���������

���� [_[_[_����'2����'2���PRQLWRUHG[_[_\_[���'2���DQG�'2��[_\_[_[���'2���DQG�'2��\_[_[_[���'2���DQG�'2��
��� &RQILJXUDWLRQ�FDEOHEUHDN�GHWHFWLRQ�DW3:0��������

���� [_[_[_����3:0����3:0���PRQLWRUHG[_[_\_[���3:0�����3:0�[_\_[_[���3:0�����3:0�\_[_[_[���3:0�����3:0�
��� &RQILJXUDWLRQ�FDEOHEUHDN�GHWHFWLRQ�DW3:0���ELV���

���� [_[_[_����3:0����3:0���PRQLWRUHG[_[_\_[���3:0���3:0��[_\_[_[���3:0���3:0��\_[_[_[���3:0���3:0��
���������

5HVHUYH �

���������
&RQILJXUDWLRQLQYHUVH�GLJLWDO�LQSXWV',������

�

��� ,QSXW�UHVLVWDQFHDQDORJXH�LQSXWV �
��� ,QSXW�UHVLVWDQFHGLJLWDO�LQSXWV �
���������

5HVHUYH �
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�� $ODUP�/LVW
/RF� .LQG�RI�HUURU 3ULR �'HVFULSWLRQ��WURXEOH�VKRRWLQJ
�� 5HVHUYH
���
��
�������

'LJLWDO�2XWSXWV �� '2����� '2����� '2����� '2����� '2���� '2����� '2����� '2����� '2����� '2����� '2������ '2������ '2������ '2������ '2��
�� &DEOH�EUHDN � &DEOH�EUHDN�GHWHFWHG�DW�WKH�DFFRUGLQJ�RXWSXW��7KHZLULQJ�KDV�WR�EH�FKHFNHG�

1RWHV�IRU�WKH�WURXEOHVKRRWLQJ�%\�GRLQJ�D�UHVLVWDQFH�PHDVXUHPHQW�DW�WKH�FODPSV�RI�WKH����SROH�SOXJ�ZLWK�WKH�VWHHULQJ�FRPSXWHU�UHPRYHG��WKH�VLQJOH�YDOYHVROHQRLG�FRLOV�FDQ�EH�FKHFNHG��6ZLWFKLQJ�YDOYHV�KDYH�W\SLFDO�FRLOUHVLVWDQFHV�IURP����XS�WR����RKPV�
��,I�WKHUH�DUH�D�QXPEHU�RI�RXWSXWV�GHWHFWLQJ�D�FDEOH�EUHDN�DW�WKHVDPH�WLPH��D�GLVFRQQHFWLRQ�RI�D�FRPPRQ�UHWXUQ�ZLUH�FRXOG�EHSRVVLEOH���,I�WKH�HUURU�FDQ�QRW�EH�IRXQG�RXW�E\�PHVDXULQJ�WKH�UHVLVWDQFH��WKHFURVV�VHFWLRQ�RI�D�FRPPRQ�UHWXUQ�ZLUH�FRXOG�EH�WRR�VPDOO�

�� 6KRUW�FLUFXLW � 6KRUW�FLUFXLW�GHWHFWHG�DW�WKH�DFFRUGLQJ�RXWSXW��7KHZLULQJ�KDV�WR�EH�FKHFNHG�
1RWHV�IRU�WKH�WURXEOHVKRRWLQJ�%\�GRLQJ�D�UHVLVWDQFH�DQG�YROWDJH�PHDVXUHPHQW�DW�WKH�FODPSV�ZLWKWKH�VWHHULQJ�FRPSXWHU�UHPRYHG�IURP�WKH�SOXJ��WKH�NLQG�RI�VKRUWFLUFXLW�FDQ�EH�IRXQG�RXW��,W�LV�SRVVLEOH�WKDW�WKHUH�DUH�VKRUW�FLUFXLWVWR�JURXQG�SRWHQWLDO�RU�WR����9�VXSSO\�YROWDJH��$W�WKH�RXWSXWFODPSV�WKHUH�PXVW�QRW�EH�D�YROWDJH�WKDW�H[FHHGV��9�

�� 3DUDPHWHUVHWWLQJ
� ,QWHUQDO�FRQILJXUDWLRQ�HUURU�RI�WKH�FRPSXWHU�

�� !�PD[��YDOXH � ,QWHUQDO�FRQILJXUDWLRQ�HUURU�RI�WKH�FRPSXWHU�7KLV�HUURU�FDQ�RQO\�EH�UHPRYHG�E\�IDFWRU\�
�������

3:0�RXWSXWV �� 3:0���3URS��YDOYH�D[OH��VROHQRLG�$���� 3:0���3URS��YDOYH�D[OH��VROHQRLG�%���� 3:0���3URS��YDOYH�D[OH��VROHQRLG�$���� 3:0���3URS��YDOYH�D[OH��VROHQRLG�%�����
�� &DEOH�EUHDN � &DEOH�EUHDN�GHWHFWHG�DW�WKH�DFFRUGLQJ�RXWSXW��7KHZLULQJ�KDV�WR�EH�FKHFNHG�

1RWHV�IRU�WKH�WURXEOHVKRRWLQJ�%\�GRLQJ�D�UHVLVWDQFH�PHDVXUHPHQW�DW�WKH�FODPSV�RI�WKH����SROH�SOXJ�ZLWK�WKH�VWHHULQJ�FRPSXWHU�UHPRYHG��WKH�VLQJOH�YDOYHVROHQRLG�FRLOV�FDQ�EH�FKHFNHG��3URSRUWLRQDO�YDOYHV���9�VROHQRLGFRLOV��KDYH�W\SLFDO�FRLO�UHVLVWDQFHV�IURP���XS�WR�����RKPV

Copyright 2012 TEREX ® 

https://cranemanuals.com



02%,/
(/(.7521,.
*0%+

2SHUDWLRQ�0DQXDO
6/&�����������6/&��������

3DJH���

/RF� .LQG�RI�HUURU 3ULR �'HVFULSWLRQ��WURXEOH�VKRRWLQJ
��,I�WKHUH�DUH�D�QXPEHU�RI�RXWSXWV�GHWHFWLQJ�D�FDEOH�EUHDN�DW�WKHVDPH�WLPH��D�GLVFRQQHFWLRQ�RI�D�FRPPRQ�UHWXUQ�ZLUH�FRXOG�EHSRVVLEOH���,I�WKH�HUURU�FDQ�QRW�EH�IRXQG�RXW�E\�PHVDXULQJ�WKH�UHVLVWDQFH��WKHFURVV�VHFWLRQ�RI�D�FRPPRQ�UHWXUQ�ZLUH�FRXOG�EH�WRR�VPDOO�

�� 6KRUW�FLUFXLW � 6KRUW�FLUFXLW�GHWHFWHG�DW�WKH�DFFRUGLQJ�RXWSXW�7KHZLULQJ�KDV�WR�EH�FKHFNHG�
1RWHV�IRU�WKH�WURXEOH�VKRRWLQJ��6HH�Ä&DEOH�EUHDN³�RI�WKH�3:0�RXWSXWV�

�� 3RZHU�6XSSO\
�� ��9�8EDW � &DEOH�EUHDN�RU�EXUQW�RXW�IXVH�RI�WKH�UHGXQGDQW�SRZHUVXSSO\�WR�WKH�HUURU�ODPS�

1RWHV�IRU�WKH�WURXEOH�VKRRWLQJ�0HDVXUH�ZLWK�GLVFRQQHFWHG�VWHHULQJ�FRPSXWHU�DW�WKH�DFFRUGLQJFODPS�RU�XVH�WKH�3&6�VRIWZDUH�WR�VKRZ�WKH�LQSXWV��7KH�DFFRUGLQJLQSXW�PXVW�KDYH�D����9�OHYHO�DOO�WKH�WLPH�
�� �9�UHIHUHQFH � 7KH�UHIHUHQFH�YROWDJH�DW�FODPS����H[FHHGV�WKH�DOORZHGWROHUDQFH�UDQJH��&KHFN�WKH�ZLULQJ�RI�WKH�FRQQHFWHGDQJOH�WUDQVGXFHUV��0D\EH�WKHUH�LV�D�VKRUW�FLUFXLW�

1RWHV�IRU�WKH�WURXEOH�VKRRWLQJ�7KH��9�UHIHUHQFH�VXSSOLHV�WKH�DQJOH�WUDQVGXFHUV�DQG�WKH�SUHVVXUHVHQVRUV��:LWK�WKH�VWHHULQJ�FRPSXWHU�FRQQHFWHG��FODPS����PXVWGHOLYHU�D�YROWDJH�RI��9��,I�WKH�YROWDJH�GHYLDWHV��WKH�DQJOHWUDQVGXFHUV�DQG�VHQVRUV�VKRXOG�EH�GLVFRQQHFWHG�RQH�DIWHU�RQH�WRILQG�RXW�WKH�IDXOW\�FRQQHFWLRQ�7KH�VKLHOGV�RI�WKH�FRQQHFWHG�VHQVRUV�VKRXOG�EH�FRQWUROOHG��WRR�
�� �9�H[WHUQDO � 7KH�SRZHU�VXSSO\�YROWDJH�Ä�9�H[WHUQDO³�DW�FODPS���H[FHHGV�WKH�DOORZHG�WROHUDQFH�UDQJH��&KHFN�WKH�ZLULQJRI�WKH�FRQQHFWHG�DQJOH�WUDQVGXFHUV�DQG�SUHVVXUHVHQVRUV��0D\EH�WKHU�LV�D�VKRUW�FLUFXLW�

1RWHV�IRU�WKH�WURXEOH�VKRRWLQJ�6HH�Ä�9�UHIHUHQFH³�RI�WKH�SRZHU�VXSSO\�
�� !�PD[��YDOXH � �0D[LPXP�DOORZHG�SRZHU�VXSSO\�YROWDJH�LV�H[FHHGHG�8EDW�DW�FODPS�-�����LV�KLJKHU�WKDQ���9�
�� ��PLQLPXP�YDOXH � �0LQLPXP�DOORZHG�SRZHU�VXSSO\�YROWDJH�LV�XQGHUVKRW�8EDW�DW�FODPS�-�����LV�KLJKHU�WKDQ���9�
�� 6SHHG�!�� � 3RZHU�VXSSO\�LV�VZLWFKHG�RQ�DW�D�VSHHG�KLJKHU�WKDQ���NP�K��7KH�SRZHU�VXSSO\�LV�QRW�VHFXUH��FKHFN�WKHZLULQJ�

�1RWHV�IRU�WKH�WURXEOH�VKRRWLQJ�7KHUH�PD\�EH�D�WRWWHULQJ�FRQWDFW�LQ�WKH�SRZHU�VXSSO\��+DV�WKHYHKLFOH�EH�WRZHG�"
�
�
�
�
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/RF� .LQG�RI�HUURU 3ULR �'HVFULSWLRQ��WURXEOH�VKRRWLQJ
�� 3DUDPHWHU

�� 3ODXVLELOLW\ � �0HPRU\�HUURU�LQ�WKH�SDUDPHWHU�UDQJH��HUURU�FDQ�RQO\�EHUHPRYHG�LQ�WKH�IDFWRU\�
�� 'HYLDWLRQ � �7KH�SDUDPHWHUV�GR�QRW�PDWFK�WR�WKH�YDOLGFRQILJXUDWLRQ��7KH�YDOLGDWLRQ�FRGH�KDV�WR�EHSURJUDPPHG�WR�3B���

�1RWHV�IRU�WKH�WURXEOH�VKRRWLQJ�/RDG�D�YDOLG�SDUDPHWHU�VHW�XVLQJ�WKH�3&6�VRIWZDUH�
�� 3UHVVXUH�6HQVRU

�� &DEOH�EUHDN � 7KHUH�LV�QR�VLJQDO�IURP�WKH�SUHVVXUH�VHQVRU��&KHFN�WKHZLULQJ�
1RWHV�IRU�WKH�WURXEOH�VKRRWLQJ�0HDVXUH�WKH�YROWDJH�RI�WKH�VHQVRU�RXWSXW�ZLWK�WKH�VWHHULQJFRPSXWHU�FRQQHFWHG��<RX�FDQ�DOVR�XVH�WKH�3&6��7KH�YROWDJH�PXVWKDYH�D�YDOXH�EHWZHHQ����9�DQG����9�

�� %XLOG�XSSUHVVXUH
� 3UHVVXUH�VLJQDO�LV�XQSODXVLEOH�ZKLOH�SUHVVXUH�LV�EXLOWXS��&KHFN�WKH�SUHVVXUH�VHQVRU�DQG�WKH�SUHVVXUH�VXSSO\�

7KH�SUHVVXUH�VLJQDO�PXVW�LQFUHDVH�ZKHQ�WKH�ORDG�YDOYH�LV�RSHQHGDQG�QR�VWHHULQJ�PRYHPHQWV�DUH�GRQH�
�� SUHVVXUHGHFUHDVLQJ

� 3UHVVXUH�VLJQDO�LV�XQSODXVLEOH�ZKLOH�SUHVVXUH�LVGHFUHDVLQJ��&KHFN�WKH�SUHVVXUH�VHQVRU�DQG�WKH�SUHVVXUHVXSSO\�
7KH�SUHVVXUH�VLJQDO�PXVW�GHFUHDVH�ZKHQ�WKH�ORDG�YDOYH�LV�FORVHGDQG�VWHHULQJ�PRYHPHQWV�DUH�GRQH�

�� 3UHVVXUH�6XSSO\
�� 3DUDPHWHU � 7KH�SDUDPHWHU�VHWWLQJ�RI�WKH�K\GUDXOLFV�VXSSO\�LQ�3B��LV�ZURQJ�
�� /HYHO � �&DEOH�EUHDN�RU�ODFN�RI�RLO�LQ�WKH�WDQN�

�1RWHV�IRU�WKH�WURXEOH�VKRRWLQJ�&KHFN�WKH�RLO�OHYHO��LQ�QRUPDO�RSHUDWLRQ�WKH�LQSXW�VKRXOG�EH�DW�8EDW�

�� !�PD[��YDOXH � �7KH�PD[LPXP�YDOXH��3B����KDV�EHHQ�H[FHHGHG��&KHFNWKH�K\GUDXOLFV�VXSSO\�
�� ��PLQ��:HUW � �7KH�PD[LPXP�YDOXH��3B����KDV�EHHQ�XQGHUVKRW�&KHFN�WKH�K\GUDXOLFV�VXSSO\�
�� %XLOG�XSSUHVVXUH � 7KH�K\GUDXOLFV�SUHVVXUH�FRXOG�QRW�EH�EXLOW�XS�DIWHU�WKHLJQLWLRQ�V\VWHP�DQG�WKH�ÄORDG�FRQWURO³�KDV�EHHQVZLWFKHG�RQ��DQG�WKH�WLPH�WKDW�V�SURJUDPPHG�LQ�3B��KDV�UXQQHG�GRZQ��&KHFN�WKH�SUHVVXUH�VXSSO\�DQG�WKHSUHVVXUH�VHQVRU�

1RWHV�IRU�WKH�WURXEOH�VKRRWLQJ�7KH�LQSXW�ÄORDG�FRQWURO³�PD\�RQO\�EH�VHW�DIWHU�WKH�PRWRU�LVDOUHDG\�UXQQLQJ�
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/RF� .LQG�RI�HUURU 3ULR �'HVFULSWLRQ��WURXEOH�VKRRWLQJ

�� 0DLQWHQDQFH � 7KH�SUHVVXUH�ILOWHU�LV�FORVHG��WKH�HOHFWULFDO�PRQLWRULQJZDV�JHQHUDWLQJ�D�PHVVDJH
1RWH�IRU�WKH�WURXEOH�VKRRWLQJ�&KHFN�WKH�VWDWH�RI�WKH�RLO�ILOWHU��,Q�QRUPDO�RSHUDWLRQ�WKH�LQSXWVKRXOG�EH�DW��8EDW

�� /RDG�&RQWURO
�� 6SHHG��!�� � 7KH�YHKLFOH�PRYHV��!��NP�K��DQG�WKH�ORDG�FRQWURO�LVQRW�DFWLYH��HQJLQH�LV�RII��

1RWHV�IRU�WKH�WURXEOH�VKRRWLQJ�
&KHFN�WKH�ZLULQJ

�� 3UHVVXUHDFFXPXODWRU
�� 3ODXVLELOLW\ � 7KH�SUHVVXUH�KDV�EHHQ�EXLOG�XS�WRR�IDVW�

1RWHV�IRU�WKH�WURXEOH�VKRRWLQJ�
5HSODFH�DFFXPXODWRUV�

�����������������

$QJOH�7UDQVGXFHU$[OH�[7UDFN��
�� �D[OH����� �D[OH������ �D[OH������ �D[OH����� �VHWSRLQW�JHQHUDWRU������ �VHWSRLQW�JHQHUDWRU��
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/RF� .LQG�RI�HUURU 3ULR �'HVFULSWLRQ��WURXEOH�VKRRWLQJ
�� &DEOH�EUHDN � 7KH�YROWDJH�RI�WKH�VOLGHU�OLHV�ZLWKLQ�WKH�UDQJH�RI�FDEOHEUHDN�GHWHFWLRQ��&KHFN�WKH�ZLULQJ�RI�WKLV�DQJOHWUDQVGXFHU�

�1RWHV�IRU�WKH�WURXEOH�VKRRWLQJ�7KH�DQJOH�WUDQVGXFHU�RI�WKH�IURQW�D[OH�LV�QRW�VXSSOLHG�RU�VWDQGV�LQRYHUWXUQHG�SRVLWLRQ��7KHUH�LV�DOVR�WKH�SRVVLELOLW\�RI�D�FDEOH�EUHDNRI�WKH�Ä�9�H[WHUQDO³�RU�Ä�9�UHIHUHQFH³�VXSSO\�OLQH��0HDVXUH�WKHIROORZLQJ�YROWDJHV�DW�WKH�DQDORJXH�LQSXWV�
�9ROWDJH�!�����9�� ��6KRUW�FLUFXLW�RI�WKH�VOLGHU�WR�FODPS�-����� ��RU�-�����RU����9���0HFKDQLFDO�UDQJH�H[FHHGHG�"��&DEOH�EUHDN�EHWZHHQ�-����DQG���DQJOH�WUDQVGXFHU�WUDFN��
�9ROWDJH�������9� ��6KRUW�FLUFXLW�RI�WKH�VOLGHU�DJDLQVW�FODPS�-������RU�DJDLQVW�YHKLFOH�JURXQG��&DEOH�EUHDN�EHWZHHQ�VOLGHU�DQG�DQJOH�WUDQVGXFHU��&DEOH�EUHDN�EHWZHHQ�-�����DQG�DQJOH�WUDQVGXFHU��0HFKDQLFDO�UDQJH�H[FHHGHG�"
�)RU�H[DFW�ORFDWLRQ�WKH�IROORZLQJ�UHVLVWDQFHV�VKRXOG�EH�PHDVXUHGZLWK�XQSOXJJHG�VWHHULQJ�FRPSXWHU�
�%HWZHHQ�FODPS�-�����DQG�-�����$V�WKHUH�DUH�FRQQHFWHG�DW�OHDVW�WZRWUDFNV�\RX�VKRXOG�QHDVXUH�DERXW������2KP������±������2KP���,QFDVH�RI�GHYLDWLRQV�WKHUH�LV�D�FDEOH�EUHDN���VKRUW�FLUFXLW�RI�WKHRXWSXW�Ä�9�5HI�´�RU��Ä�9�6LJQDO³�

�� 3DUDPHWHUSURJ� � 3DUDPHWHU�3B���LV�SURJUDPPHG�ZURQJ�
�� 6XPPDWLRQ�RIWUDFNV���DQG�� � 7KH�VXPPDWLRQ�RI�WKH�SRWHQWLRPHWHU�YROWDJHV�LVXQSODXVLEOH��7KH�SRZHU�VXSSO\�RI�WKH�VHFRQGSRWHQWLRPHWHU�WUDFN�PD\�EH�H[FKDQJHG�

1RWHV�IRU�WKH�WURXEOH�VKRRWLQJ�:KHQ�WKH�YHKLFOH�LV�LQ�XVH�&KHFN�WKH�FRQQHFWLRQ�RI�WKH�VKLHOG�RI�WKH�DQJOH�WUDQVGXFHU�
:KHQ�GRLQJ�WKH�VWDUW�XS�DIWHU�LQVWDOODWLRQ�&KHFN�WKH�YROWDJHV�RI�WKH�DQJOH�WUDQVGXFHU�E\�XVLQJ�WKH�3&6�:KHQ�VWHHULQJ�WKH�UHDU�D[OH�IURP�WKH�OHIW�WR�WKH�ULJKW�PHFKDQLFDOVWRS��WKH�YROWDJH�RI��WKH�SRWHQWLRPHWHU�WUDFN���PXVW�LQFUHDVH�:KHQ�WKH�YROWDJH�RI�WUDFN���LV�R�N���LQFUHDVLQJ�YROWDJH�ZKHQVWHHULQJ�WR�WKH�ULJKW�GLUHFWLRQ��WKHUH�PD\�EH�DQ�HUURU�RI�WKH�VXSSO\RI�WUDFN����([FKDQJH�3LQ���DQG���RI�SRWHQWLRPHWHU�WUDFN���
�,I�WKH�YROWDJH�RI�WUDFN���GHFUHDVHV�ZKHQ�VWHHULQJ�LQ�ULJKW�GLUHFWLRQ�WKHUH�LV�DQ�HUURU�RI�WKH�VXSSO\�RI�WUDFN����([FKDQJH�3LQ��DQG���RIWKH�SRWHQWLRPHWHU�WUDFN���

Copyright 2012 TEREX ® 

https://cranemanuals.com



02%,/
(/(.7521,.
*0%+

2SHUDWLRQ�0DQXDO
6/&�����������6/&��������

3DJH���

/RF� .LQG�RI�HUURU 3ULR �'HVFULSWLRQ��WURXEOH�VKRRWLQJ
�� 'LIIHUHQFHWUDFNV���� � 7KH�PHDVXUHG�DQJOH�GLIIHUHQFH�EHWZHHQ�WUDFN���DQG��H[FHHGV�WKH�YDOXH�WKDW�LV�SURJUDPPHG�LQ�SDUDPHWHU3B���

1RWHV�IRU�WKH�WURXEOH�VKRRWLQJ�:KHQ�WKH�YHKLFOH�LV�LQ�XVH�&KHFN�WKH�FRQQHFWLRQ�RI�WKH�VKLHOG�RI�WKH�DQJOH�WUDQVGXFHU�
�:KHQ�GRLQJ�WKH�VWDUW�XS�DIWHU�LQVWDOODWLRQ�7KH�DQJOH�WUDQVGXFHU�PXVW�EH�DOLJQHG�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�����������������

$QJOH�7UDQVGXFHU$[OH�[7UDFN��
�� �D[OH������ �D[OH������ �D[OH������ �D[OH����� �VHWSRLQW�JHQHUDWRU������ �VHWSRLQW�JHQHUDWRU��
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3DJH���

/RF� .LQG�RI�HUURU 3ULR �'HVFULSWLRQ��WURXEOH�VKRRWLQJ
�� &DEOH�%UHDN � 7KH�YROWDJH�RI�WKH�VOLGHU�OLHV�ZLWKLQ�WKH�UDQJH�RI�FDEOHEUHDN�GHWHFWLRQ��&KHFN�WKH�ZLULQJ�RI�WKLV�DQJOHWUDQVGXFHU�

�1RWHV�IRU�WKH�WURXEOH�VKRRWLQJ�7KH�DQJOH�WUDQVGXFHU�RI�WKH�IURQW�D[OH�LV�QRW�VXSSOLHG�RU�VWDQGV�LQRYHUWXUQHG�SRVLWLRQ��7KHUH�LV�DOVR�WKH�SRVVLELOLW\�RI�D�FDEOH�EUHDNRI�WKH�Ä�9�H[WHUQDO³�RU�Ä�9�UHIHUHQFH³�VXSSO\�OLQH��0HDVXUH�WKHIROORZLQJ�YROWDJHV�DW�WKH�DQDORJXH�LQSXWV�
�9ROWDJH�!�����9�� ��6KRUW�FLUFXLW�RI�WKH�VOLGHU�WR�FODPS�-����� ��RU�-�����RU����9���0HFKDQLFDO�UDQJH�H[FHHGHG�"��&DEOH�EUHDN�EHWZHHQ�-�����DQG���DQJOH�WUDQVGXFHU�WUDFN��
�9ROWDJH�������9� ��6KRUW�FLUFXLW�RI�WKH�VOLGHU�DJDLQVW�FODPS�-������RU�DJDLQVW�YHKLFOH�JURXQG��&DEOH�EUHDN�EHWZHHQ�VOLGHU�DQG�DQJOH�WUDQVGXFHU��&DEOH�EUHDN�EHWZHHQ�-�����DQG�DQJOH�WUDQVGXFHU��0HFKDQLFDO�UDQJH�H[FHHGHG�"
�)RU�H[DFW�ORFDWLRQ�WKH�IROORZLQJ�UHVLVWDQFHV�VKRXOG�EH�PHDVXUHGZLWK�XQSOXJJHG�VWHHULQJ�FRPSXWHU�
�%HWZHHQ�FODPS�-�����DQG�WKH�LVRODWHG�VXSSO\��7KHUH�PXVW�EHPHDVXUHG�D�YDOXH�RI�FD�������2KP��,Q�FDVH�RI�GHYLDWLRQV�WKHUH�LV�DFDEOH�EUHDN�RU�D�VKRUW�FLUFXLW�RI�WKH�RXWSXW�Ä�9�H[W³�RU�Ä�9�6LJQDO³�

�� 6SHHG��
�� &DEOH�%UHDN � 7KH�&$1�PHVVDJH�IRU�VSHHG�VLJQDOV�KDV�ZURQJ�YDOXHV�

1RWHV�IRU�WKH�WURXEOH�VKRRWLQJ�&KHFN�WKH�VSHHG�PHDVXUHPHQWV�E\�GRLQJ�D�WHVW�GULYH��&KHFN�WKH&$1�ZLULQJ��VHQGLQJ�GHYLFH�KDV�D�IDLOXUH"
�� 3DUDPHWHUSURJ� � 7KH�SDUDPHWHU�IRU�WKH�VSHHG�PHDVXUHPHQW�LVSURJUDPPHG�ZURQJ�

1RWHV�IRU�WKH�WURXEOH�VKRRWLQJ�6HH�SDUDPHWHUV�3B����3B��
�� 7LPHRXW � 7KH�&$1�PHVVDJH�IRU�VSHHG�VLJQDOV�KDV�EHHQ�WLPHGRXW�

1RWHV�IRU�WKH�WURXEOH�VKRRWLQJ�&KHFN�WKH�VSHHG�PHDVXUHPHQWV�E\�GRLQJ�D�WHVW�GULYH��&KHFN�WKH&$1�ZLULQJ��VHQGLQJ�GHYLFH�KDV�D�IDLOXUH"
�� 'HYLDWLRQ � 'LIIHUHQFH�EHWZHHQ�VSHHG���DQG���H[FHHGV�WKH�DOORZHGUDQJH��3B�����2QH�RI�WKH�VSHHG�VLJQDOV�PD\�KDYH�DPDOIXQFWLRQ�

1RWHV�IRU�WKH�WURXEOH�VKRRWLQJ�&KHFN�WKH�VSHHG�PHDVXUHPHQWV�E\�GRLQJ�D�WHVW�GULYH���,V�WKH�WDFK\PHWHU�R�N��"��+DV�WKH�WLUH�HTXLSPHQW�EHHQ�FKDQJHG��GLDPHWHU�RI�WLUHV"�$FFRPRGDWH�SDUDPHWHU�3B�����,Q�FDVH�RI�SUR[LPLW\�LQLWLDWRU�VZLWFKHV��&KHFN�WKH�FRUUHFWGLVWDQFH�EHWZHHQ�LQLWLDWRU�DQG�WKH�PHWDOOLF�UHOHDVH�
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/RF� .LQG�RI�HUURU 3ULR �'HVFULSWLRQ��WURXEOH�VKRRWLQJ
�� 6SHHG��

�� 3DUDPHWHU�SURJUPPLQJ � 3DUDPHWHU�IRU�WKH�VSHHG�VLJQDO�LV�SURJUDPPHG�ZURQJRU�WKH�YDOXH�RI�:,=���3B����LV�WRR�KLJK�

�����������

0RQLWRULQJ�RI�WKHVWHHULQJ�DQJOHVWHHUHG�D[OH�;
��� �D[OH������� �D[OH������ �D[OH������� �D[OH��

�� 3DUDPHWHU�SURJUDPPLQJ � 3DUDPHWHU�RI�WKH�VWHHULQJ�DQJOH�GHYLDWLRQ�PRQLWRULQJ�LVSURJUDPPHG�ZURQJ�
�� ��PLQ��YDOXH � 7KH�D[OH�GRHV�QRW�PRYH�DV�LW�LV�H[SHFWHG�RU�WKH�D[OHZRQ�W�PRYH�DW�DOO��&KHFN�WKH�K\GUDXOLFV�VXSSO\��,V�LVWSRVVLEOH�WR�VWHHU�WKH�D[OH�ZKLOH�VWDQGLQJ�VWLOO�"
�� 'HYLDWLRQ � 7KH�DOORZHG�FRQWURO�GHYLDWLRQ�LV�H[FHHGHG�ORQJHU�WKDQGHILQHG�LQ�3B����7KH�D[OH�GLG�QRW�UHDFK�WKH�FRUUHFWSRVLWLRQ�

1RWHV�IRU�WKH�WURXEOH�VKRRWLQJ�$UH�WKHUH�SUREDEO\�WRR�KLJK�VWHHULQJ�IRUFHV�UHTXLUHG"'RHV�WKH�K\GUDXOLFV�VXSSO\�GHOLYHU�HQRXJK�RLO"
�� ,QYHUVHPRYHPHQW � 7KH�D[OH�PRYHV�RSSRVLWH�WKH�H[SHFWHG�GLUHFWLRQ�

1RWHV�IRU�WKH�WURXEOH�VKRRWLQJ�:KHQ�GRLQJ�WKH�VWDUW�XS�DIWHU�LQVWDOODWLRQ�,V�WKH�VHQVH�RI�URWDWLRQ�RI�WKH�DQJOH�WUDQVGXFHU�FRUUHFW�DQG�LV�WKHSURSRUWLRQDO�YDOYH�FRQQHFWHG�FRUUHFWO\"�'RHV�WKH�VOLGHU�RI�WKHSURSRUWLRQDO�YDOYH�FUDPS"�,V�WKHUH�DQ\�SOD\�LQ�WKH�FRXSOLQJ�RI�WKHDQJOH�WUDQVGXFHU"
�� Y��!�Y�!Y� � :DUQLQJ��7KUHVKROG�RI�WKH�FRQWURO�GHYLDWLRQ�KDV�EHHQH[FHHGHG�IRU�D�VKRUW�WLPH�DW�D�YHKLFOH�VSHHG�EHWZHHQ3B���DQG�3B���

&KHFN�WKH�VWHHULQJ�VSHHG�DQG�WKH�K\GUDXOLFV�VXSSO\�
�� Y��!�Y�!�Y� � :DUQLQJ��7KUHVKROG�RI�WKH�FRQWURO�GHYLDWLRQ�KDV�EHHQH[FHHGHG�IRU�D�VKRUW�WLPH�DW�D�YHKLFOH�VSHHG�EHWZHHQ3B���DQG�3B����

&KHFN�WKH�VWHHULQJ�VSHHG�DQG�WKH�K\GUDXOLFV�VXSSO\�
�� Y��!�Y�!�Y� � :DUQLQJ��7KUHVKROG�RI�WKH�FRQWURO�GHYLDWLRQ�KDV�EHHQH[FHHGHG�IRU�D�VKRUW�WLPH�DW�D�YHKLFOH�VSHHG�EHWZHHQ3B����DQG�3B����

&KHFN�WKH�VWHHULQJ�VSHHG�DQG�WKH�K\GUDXOLFV�VXSSO\�
�� Y�!�Y� � :DUQLQJ��7KUHVKROG�RI�WKH�FRQWURO�GHYLDWLRQ�KDV�EHHQH[FHHGHG�IRU�D�VKRUW�WLPH�DW�D�YHKLFOH�VSHHG�DERYH3B����

&KHFN�WKH�VWHHULQJ�VSHHG�DQG�WKH�K\GUDXOLFV�VXSSO\�
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/RF� .LQG�RI�HUURU 3ULR �'HVFULSWLRQ��WURXEOH�VKRRWLQJ
�� Y�!�Y� � :DUQLQJ��7KUHVKROG�RI�WKH�FRQWURO�GHYLDWLRQ�KDV�EHHQH[FHHGHG�IRU�D�VKRUW�WLPH�E\�WKH�IDFWRU�3B����

7KH�D[OH�KDV�EHHQ�VZLWFKHG�RII�LPPHGLDWHO\
1RWHV�IRU�WKH�WURXEOH�VKRRWLQJ�$UH�WKHUH�WRR�KLJK�VWHHULQJ�IRUFHV�",V�WKH�K\GUDXOLFV�VXSSO\�VXIILFLDQW�"

�����������������

$OLJQPHQW$QJOH�7UDQVGXFHU�;7UDFN��
��� �D[OH��� ��� �D[OH������ �D[OH��� ��� �D[OH������ �VHWSRLQW�JHQHUDWRU����� �VHWSRLQW�JHQHUDWRU��

�� 3ODXVLELOLW\ � 7KH�DOLJQPHQW�SURFHGXUH�RI�WKH�IURQW�D[OH�LV�QRWFRPSOHWH��5HSHDW�WKH�DOLJQPHQW�SURFHGXUH��$OZD\V�GRD�FRPSOHWH�DOLJQPHQW�SURFHGXUH��OHIW�VWRS��PLGGOH�ULJKW�VWRS�
�� �����DOLJQPHQW � 7KH����DOLJQPHQW�YDOXH�H[FHHGV�WKH�DOORZHG�WROHUDQFHUDQJH�7KH����SRVLWLRQ�RI�WKH�DQJOH�WUDQVGXFHU�PXVW�EHDFFRPRGRUDWHG�WR�WKH����SRVLWLRQ�RI�WKH�D[OH�
�� /HIW�DOLJQPHQW � 7KH�DOLJQPHQW�YDOXH�RI�WKH�OHIW�PHFKDQLFDO�VWRSH[FHHGV�WKH�DOORZHG�WROHUDQFH�UDQJH�7KH�DQJOH�WUDQVGXFHU�KDV�WR�EH�DOLJQHG�
�� 5LJKW�DOLJQPHQW � 7KH�DOLJQPHQW�YDOXH�RI�WKH�ULJKW�PHFKDQLFDO�VWRSH[FHHGV�WKH�DOORZHG�WROHUDQFH�UDQJH�7KH�DQJOH�WUDQVGXFHU�KDV�WR�EH�DOLJQHG�
�� VSHHG�!�� � $Q�DOLJQPHQW�LV�QRW�DOORZHG�ZKLOH�GULYLQJ�

�����������������

$OLJQPHQW$QJOH�7UDQVGXFHU�;7UDFN��
��� �D[OH��� ��� �D[OH������ �D[OH��� ��� �D[OH������ �VHWSRLQW�JHQHUDWRU����� �VHWSRLQW�JHQHUDWRU��

�� 3ODXVLELOLW\ � 7KH�DOLJQPHQW�SURFHGXUH�RI�WKH�IURQW�D[OH�LV�QRWFRPSOHWH��5HSHDW�WKH�DOLJQPHQW�SURFHGXUH��$OZD\V�GRD�FRPSOHWH�DOLJQPHQW�SURFHGXUH��OHIW�VWRS��PLGGOH�ULJKW�VWRS�
�� �����DOLJQPHQW � 7KH����DOLJQPHQW�YDOXH�H[FHHGV�WKH�DOORZHG�WROHUDQFHUDQJH�7KH����SRVLWLRQ�RI�WKH�DQJOH�WUDQVGXFHU�PXVW�EHDFFRPRGRUDWHG�WR�WKH����SRVLWLRQ�RI�WKH�D[OH�

�� /HIW�DOLJQPHQW � 7KH�DOLJQPHQW�YDOXH�RI�WKH�OHIW�PHFKDQLFDO�VWRS
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/RF� .LQG�RI�HUURU 3ULR �'HVFULSWLRQ��WURXEOH�VKRRWLQJ
H[FHHGV�WKH�DOORZHG�WROHUDQFH�UDQJH�7KH�DQJOH�WUDQVGXFHU�KDV�WR�EH�DOLJQHG�

�� 5LJKW�DOLJQPHQW � 7KH�DOLJQPHQW�YDOXH�RI�WKH�ULJKW�PHFKDQLFDO�VWRSH[FHHGV�WKH�DOORZHG�WROHUDQFH�UDQJH�7KH�DQJOH�WUDQVGXFHU�KDV�WR�EH�DOLJQHG�
�� &$1�WHUPLQDO

�� 7LPHRXW � 7KH�FRQQHFWLRQ�WR�WKH�RSHUDWLRQ�WHUPLQDO�LV�LQWHUUXSWHG�
1RWHV�IRU�WKH�WURXEOH�VKRRWLQJ�&KHFN�WKH�ZLULQJ�DQG�IXVHV�

�� 6RIWZDUH
�� 2YHUORDG � 7KH�SURFHVV�WLPH�LV�H[FHHGHG�DQG�QRW�FRQVWDQWDQ\PRUH�

1RWHV�IRU�WKH�WURXEOH�VKRRWLQJ�$�FRQVWDQW�SURFHVV�WLPH�LV�LPSRUWDQW�LQ�UHPRWH�QHWZRUN�V\VWHPV�7KH�ZDUQLQJ�VKRXOG�QRW�DSSHDU�UHJXODU��&KHFN�LI�WKHUH�KDV�EHHQ�DFKDQJH�RI�SDUDPHWHUV�

�� &$1�FRQQHFWLRQ
�� 7LPHRXW � 7KH�FRQQHFWLRQ�WR�WKH�WHUPLQDO�LV�LQWHUUXSWHG�

1RWHV�IRU�WKH�WURXEOH�VKRRWLQJ�&KHFN�WKH�ZLULQJ�DQG�IXVHV�
�� !�PD[��YDOXH � 7RR�PDQ\�&$1�PHVVDJHV�DUH�DFWLYH

1RWHV�IRU�WKH�WURXEOH�VKRRWLQJ�&KHFN�WKH�FRQILJXUDWLRQ�RI�&$1�PHVVDJHV
�� 6HWSRLQW�JHQHUDWRU

�� 3ODXVLELOLW\ � QRW�XVHG
�� 3DUDPHWHU � QRW�XVHG

�� $[OH�FRQILJXUDWLRQ
�� 3DUDPHWHUSURJ� � $W�OHDVW�RQH�RI�WKH�SDUDPHWHUV�3B���WR�3B���KDV�EHHQSURJUDPPHG�ZURQJ

�� 6WHHULQJ�VXSSUHVVLRQ
�� 3DUDPHWHUSURJ� � 3DUDPHWHU�3B���LV�SURJUDPPHG�ZURQJ�

�� 6WHHULQJ�DQJOHUHGXFWLRQ
�� 3DUDPHWHUSURJ� � 3DUDPHWHU�3B���RU�3B���LV�SURJUDPPHG�ZURQJ�
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/RF� .LQG�RI�HUURU 3ULR �'HVFULSWLRQ��WURXEOH�VKRRWLQJ

�� *OREDO�6HWSRLQWUDPS
�� 3DUDPHWHUSURJ� � $W�OHDVW�RQH�RI�WKH�SDUDPHWHUV�3B����WR�3B����LVSURJUDPPHG�ZURQJ�

�� )XVH�FKHFN
�� /HYHO � 7KH�GLJLWDO�LQSXW�LV�QRW�DFWLYH�&KHFN�WKH�UHGXQGDQW�IXVH����$PSHUH��RI�WKH�HUURU�ODPSRU�WKH�ZLULQJ�

�� &HQWHULQJ�XQLW
�� &DEOH�EUHDN � &DEOH�EUHDN�RI�WKH�SUHVVXUH�VHQVRU�RI�WKH�FHQWHULQJXQLW�

&KHFN�WKH�ZLULQJ�DQG�VHQVRU�

�� 6WHHULQJ�3URJUDP.H\V
�� 3ODXVLELOLW\ � 7KH�RSHUDWLRQ�HOHPHQWV�IRU�WKH�VWHHULQJ�SURJUDPVHOHFWLRQ�DUH�QRW�RSHUDWHG�FRUUHFWO\��1R�RSHUDWLRQV�ZLOOEH�DFFHSWHG�DQ\PRUH

1RWHV�IRU�WKH�WURXEOH�VKRRWLQJ�&KHFN�LI�WKHUH�LV�D�VKRUW�FLUFXLW�RU�LI�WKHUH�LV�D�NH\�FUDPSLQJ��+DV�EHHQ�DNH\�SUHVVHG�ZKLOH�VWDUWXS"
�� 5HGXFWLRQ�RI�WKH6WHHULQJ�/LQH

�� 3DUDPHWHUSURJ� � 3DUDPHWHU�3B���RU�3B���DUH�SURJUDPPHG�ZURQJ�

�� %XV�6WRS�)XQFWLRQ
�� 3DUDPHWHUSURJ� � $W�OHDVW�RQH�RI�WKH�SDUDPHWHUV�3B���WR�3B���RU�3B���LVSURJUDPPHG�ZURQJ

�����������

$[OH�ORFNLQJ ��� �D[OH��� ��� �D[OH������ �D[OH���� ��� �D[OH���
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/RF� .LQG�RI�HUURU 3ULR �'HVFULSWLRQ��WURXEOH�VKRRWLQJ
�� 'ULIW � 2QO\�ZLWK�PHFKDQLFDO�ORFNHG�D[OHV�7KH�ORFNLQJ�SRVLWLRQ�GRHV�QRW�DSSURSULDWH�WR�WKHDOLJQHG����YDOXH��&KHFN�WKH�D[OH�DQG�WKH�FRXSOLQJ�RIWKH�DQJOH�WUDQVGXFHU�

1RWHV�IRU�WKH�WURXEOH�VKRRWLQJ�0D\�WKH�D[OH�PRYH��FDXVHG�E\�PHFKQLFDO�WHQVLRQV�RU�SOD\�RI�WKHDQJOH�WUDQVGXFHU�V�FRXSOLQJ"�5HSHDW�WKH�DOLJQPHQW�RI�WKH�D[OH�
�� 'HYLDWLRQ � 7KHUH�LV�D�GHYLDWLRQ�IURP�WKH�ORFNLQJ�SRVLWLRQ�RU�WKHUHWDLQLQJ�LV�QRW�SRVVLEOH��7KH�DFWXDO�YDOXH�LV�KLJKHUWKDQ����7KH�DOORZHG�GHYLDWLRQ�LV�VHW�LQ�SDUDPHWHU�3B���

1RWHV�IRU�WKH�WURXEOH�VKRRWLQJ�7KH�FHQWUHG�D[OH�KDV�PRYHG�RXW�RI�WKH����SRVLWLRQ�RU�LW�ZRQ�WUHDFK�WKH����SRVLWLRQ�WR�EH�ORFNHG��&KHFN�WKH�PHFKDQLFDO�FRXSOLQJRI�WKH�DQJOH�WUDQVGXFHU�LI�WKHUH�LV�WRR�PXFK�SOD\�
:KHQ�GRLQJ�WKH�VWDUW�XS�DIWHU�LQVWDOODWLRQ�7KH�DOLJQPHQW�SURFHGXUH�RI�WKH�UHDU�D[OH�VKRXOG�EH�GRQH�
:KHQ�WKH�YHKLFOH�LV�LQ�XVH�&KHFN�WKH�DFWXDO�YDOXH�RI�WKH�UHDU�D[OH��7KH�UHDU�D[OH�VKRXOG�QRWPRYH�LQ�D�UDQJH�RI�PRUH�WKDQ�������$UH�WKHUH�DQ\�D[OH�WHQVLRQVSRVVLEOH��HVSHFLDOO\�ZKHQ�GULYLQJ�WKURXJK�D�FXUYH�"�'RHV�WKHVWHHULQJ�D[OH�DOWHU�ZKHQ�WKH�YHKLFOH�VXVSHQGV��LV�WKH�DQJOHWUDQVGXFHU�IL[HG�WR�WKH�IUDPH"

�� /RFNLQJ�F\FOH � 7KH�D[OH�ZDV�QRW�UHWDLQHG�DIWHU�WKH�HQG�RI�WKH�ORFNLQJF\FOH�
1RWHV�IRU�WKH�WURXEOH�VKRRWLQJ�&KHFN�WKH�FHQWHULQJ�VZLWFK�RI�WKH�PHFKDQLFDO�UHWDLQPHQW�

�� 8QORFNLQJ�F\FOH � 7KH�D[OH�FDQ�QRW�EH�VWHHUHG�HYHQ�DIWHU�DQ�XQORFNLQJF\FOH�LV�GRQH�
1RWHV�IRU�WKH�WURXEOH�VKRRWLQJ�&KHFN�WKH�FHQWHULQJ�VZLWFK�DQG�WKH�FRPSUHVVHG�DLU�

�� /RFNLQJ�VWDWH � 7KH�FHQWHULQJ�VZLWFKHV�RI�WKH�UHWDLQHG�D[OH�DUH�QRW�LQFRUUHFW�SRVLWLRQ�
1RWHV�IRU�WKH�WURXEOH�VKRRWLQJ�&KHFN�WKH�FHQWHULQJ�VZLWFKHV�

�� 8QORFNLQJ�VWDWH � 7KH�FHQWHULQJ�VZLWFKHV�RI�WKH�UHWDLQHG�D[OH�DUH�QRW�LQFRUUHFW�SRVLWLRQ�
1RWHV�IRU�WKH�WURXEOH�VKRRWLQJ�&KHFN�WKH�FHQWHULQJ�VZLWFKHV�DQG�WKH�FRPSUHVVHG�DLU�

�����������

7HVW�RI�WKH�DFWXDWRUVWHHUHG�D[OH�; ��� �D[OH��� ��� �D[OH������ �D[OH��� ��� �D[OH��

�� &KHFN�YDOYHRSHQHG � $�PRYHPHQW�RI�WKH�D[OH�LV�SRVVLEOH�DOWKRXJK�WKH�FKHFNYDOYHV�DUH�FORVHG��FXUUHQWOHVV���3UREDEO\�WKH�FKHFNYDOYHV�DUH�GHIHFWLYH�
�� &KHFN�YDOYH � 7KH�D[OH�ZRQ�W�PRYH�HYHQ�LI�WKH�FKHFN�YDOYHV�DUH
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/RF� .LQG�RI�HUURU 3ULR �'HVFULSWLRQ��WURXEOH�VKRRWLQJ
FORVHG RSHQHG��WXUQHG�RQ���3UREDEO\�WKH�FKHFN�YDOYHV�DUHGHIHFWLYH�RU�WKH�UHTXLUHG�VWHHULQJ�IRUFHV�DUH�WRR�KLJK�

�� &LUFXODWLRQ�YDOYH � 7KH�FLUFXODWLRQ�YDOYH�GRHV�QRW�ZRUN��FORVHG�RSHQHG��
�� &HQWHULQJIXQFWLRQ � 2QO\�D[OHV�ZLWK�FHQWHULQJ�V\VWHP�$�FHQWHULQJ�RI�WKH�D[OH�LV�QRW�SRVVLEOH��&KHFN�LI�WKHVWHHULQJ�IRUFHV�DUH�WRR�KLJK�
�� +\GUDXOLFVUHWDLQPHQW�RI�WKHFHQWHULQJF\OLQGHU

� 2QO\�D[OHV�ZLWK�FHQWHULQJ�V\VWHP�7KH�FHQWHULQJ�SDUW�RI�WKH�F\OLQGHU�LV�QRW�ORFNDEOHK\GUDXOLFDOO\�0D\EH�WKH�QRQ�UHWXUQ�YDOYH�DW�WKH�F\OLQGHU�LV�GHIHFWLYH�

������ 'LJLWDO�,QSXWV ���� �',������������� �',���
��� �� 3ODXVLELOLW\ � ,QWHUQDO�HUURU�RI�D�VDIHW\�LQSXW

�� 3DUDPHWHUSURJUDPPLQJ � ,QWHUQDO�FRQILJXUDWLRQ�HUURU�&RUUHFWLRQ�RI�SDUDPHWHUV�QHFHVVDU\�
�� !�PD[��YDOXH � ,QWHUQDO�FRQILJXUDWLRQ�HUURU�&RUUHFWLRQ�RI�SDUDPHWHUV�QHFHVVDU\�

������ $QDORJ�,QSXWV ���� �$,����������� �$,��
��� �� 6KRUW�FLUFXLW � 6KRUW�FLUFXLW�EHWZHHQ�DQDORJXH�LQSXWV�

&KHFN�WKH�ZLULQJ�
�� 3ODXVLELOLW\ � ,QWHUQDO�HUURU�RI�D�VDIHW\�LQSXW

������ 'LJLWDO�,QSXWVYLD�&$1�EXV ���� �&$1�',������������� �&$1�',���
��� �� 3ODXVLELOLW\ � ,QWHUQDO�HUURU�RI�D�&$1�LQSXW

�� 3DUDPHWHUSURJUDPPLQJ � ,QWHUQDO�FRQILJXUDWLRQ�HUURU�&RUUHFWLRQ�RI�SDUDPHWHUV�QHFHVVDU\�
�� !�PD[��YDOXH � ,QWHUQDO�FRQILJXUDWLRQ�HUURU�&RUUHFWLRQ�RI�SDUDPHWHUV�QHFHVVDU\�

������ 'LJLWDO�2XWSXWVYLD�&$1�EXV ���� �&$1�'2������������ �&$1�'2��
��� �� 3ODXVLELOLW\ � ,QWHUQDO�HUURU�RI�D�&$1�RXWSXW
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��������� � LQWHUQDO�HUURU��UHSODFH�3/&
��� � VXSSO\�YROWDJH�WRR�KLJK��!���9����FKHFN�SRZHU�VXSSO\���UHSODFH�3/&
��� � VXSSO\�YROWDJH�WRR�ORZ������9�
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Technical Training AC 80-2 
UW SPS 
 
 

Technische Schulung AC80-2 Digsy UW e.doc 
 

 

5V LED 
Status: green 

LED E1.1 
Input 1.1 
(Green when 
24V Input) 

LED E2.1 

LED E2.5 

LED MK1 
State: off 

LED MK2 
State: off 

DIAG LED 
Status: green 

CPU module 

Binary module 1 

LED E6.6 

LED E5.4 
(Ground Input, not 
on all cranes) 

LED A7.4 
Output 7.4 
(Red when 24V 
output) 

Binary module 2 
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Technische Schulung  AC100 SPS UW e.doc 

CPU-Module 

 Function 
  -   Computer with interfaces for data communication 

      -    Engine RPM signal is adapted for the programming interface 

 -   Two nine pin connectors are used for both serial interfaces (PI and CI)  

 -   2 LED’s        DIAG(Diagnostic-LED) 

                 green             ⇒ Program running 
   orange  ⇒ Internal housing temperature too high 
           Internal battery charge too low 
           Programming mode 
           SPC in waitstate 
           24V CPU < 14V 
   red   ⇒ EEPROM not installed 
           EEPROM or RAM error 
   out   ⇒ Program stopped, no program, LED   
                   defective 
   blinking  ⇒ Received information on the PI or CI correct 

 -   5V LED 
             green    ⇒ CPU  power supply functioning correctly  
             red   ⇒ CPU stopped, power supply < 4,65V 
             out        ⇒ CPU stopped, Power supply voltage missing,   
                                                          LED defective    

      blinking red/green ⇒ cyclical  restarts/ Watchdog working 
  blinking red/oran. ⇒ constant reset, defective internal component 

 - Switch S1=0:                       Subscriber receives address 0 
 - Switch S2=3:    Data transmission rate 19200 Baud 
 - Jumper in position R: Communications interface (CI) is RS485 
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Binary Input/Output (I/O-Module) 

 Function 
  Reception of 24V switched signals 
  Output of 24V control signals 

  16 input channels for  24V switched signals 

 16 output channels 
              8 for a current of up to 2A 
              8 for a current of up to 400 mA (These outputs can also be    
                  configured as input channels) 
 The switch condition of the in- and output channels are shown through   
       LED’s 
       green for input channels 
          red for output channels 
 

The Binary modules are addressed, therefore there is no need to set dip- switches or 
jumpers. 

2 LED’s are used as short circuit indicators, one LED for each output channel. In case of 
a short circuit, the afflicted output channel is automatically turned off. These LED’s can 
be found on the front plate and are marked MK1-MK8. 

The output channel short circuit indicators can show the following situations: 
 - Return current from an unswitched output channel 
 - Power supply < 17V 
 - Output current  > 2.5A (Short circuit) 
 

The short circuit indicators are only useful when the output channels are connected  to relays 
that have a low resistance protection diode built in. This means that only relays with a low 
resistance protection diode may be used to replace existing relays in an output channel of a 

binary I/O card, otherwise  the complete output channel will be turned off and proper function 
can not be      achieved.    
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Service Bulletin
No. : 60 - 11

Mobile Cranes

1

Model: Type: Replacement for: Date: Produced by: Tel No.: Fax No.:
Telescopic AC 25, 40-1, Dept. 8333 06332 06332

crane 50E, 80, 120 - 06. 98 Mr. Sieger 83 2575 83 2579

Information regarding the MFA 10 multifunction display in the cab of
the superstructure and/or chassis and its operation
On the strength of our receiving a number of enquiries on the matter, the following pa-
ges will hopefully provide a clarification as to how the ‘’MFA 10’’ multifunction display is
operated and help clear up the problems you seem to be having with the ‘’display of
actual values’’.

Location: MFA 10 Spare Part No.
Crane cabin AC 120 (395) 000 096 12

Driver’s cabin AC 25, 40-1, 50E
(150),120 (395)

654 149 40

----------------------- --------------------------
(Benien) (Rübel)
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1) Operating the MFA 10 multifunction display:

1
2

3

4

5
6

7
8

While the ignition remains switched off and provided you have not yet called up any in-
formation on it, this display will show the correct time and the number of operating
hours elapsed (all LEDs are off).
A self-test will be carried out when the ignition is switched on
As soon as the ignition is switched on, the MFA 10 will carry out its own self-test.
All the different segments of the display will be activated and the LEDs will light up.
All the various sensors will then be checked. Any defective sensors will be shown up as
sensor error messages (SEnS 12 to SEnS 18) and this information will be stored.
The MFA will then be ready for operation.

Functions of buttons 1 to 8
1 - Fuel level
2 - Engine oil pressure
3 - Coolant temperature in the engine
4 - Transmission oil temperature in the chassis, hydraulic oil temperature in the  super-
structure
5 - Engine speed
6 - Daily operating hours
7 - Line voltage of generator
8 - not assigned in the chassis, wind speed in km/h in the superstructure (optional)

As soon as one of the above buttons is pressed, its LED will light up. The relevant value
and unit symbol will be shown on the display.
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1
2

3

4

5
6

7
8

Displaying sensor error messages during the self-test
Sensor errors are displayed during the self-test as follows:
• The relevant LED on button 1 to 8 lights up.
• The unit symbol for the sensor found to be defective is shown on the display.
• The number of the connector pin for static input is shown in the top line of the dis-

play, the static input (SEnS 12 to SEnS 18) of the defective sensor in the line at the
bottom of the display.

• Sensor errors are shown as ‘’ -- -- -- ‘’ on the display once the self-test has been com-
pleted.

 

 

 Setting the clock
 Proceed as follows to set the time:
• Press buttons 6 and 7 at the same time for five seconds.

The time will flash on the display.
• Press button 5, 6, 7 or 8 until the correct time is shown.
• To store the time you have set, press buttons 6 and 7 at the same time until the time

displayed no longer flashes.
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3

4

5
6

7
8

 

 Confirming the warning limits (buzzer active)
 A warning buzzer is triggered when a value which has been programmed into the sy-
stem has either not been reached or has been exceeded.
The value concerned will be shown on the display and the relevant LED on the button
will start to flash.
The warning limit will be automatically reset as soon as the value concerned returns to
normal.
To confirm this, press the relevant button for approx. three seconds until the buzzer
switches off. The display will then return to its original display mode.

 You must always find out what caused the warning in the first place!
 The warning limit ‘’Engine speed exceeded’’ cannot be confirmed (switch off the buzzer).
When driving downhill, the speed of the vehicle must be reduced by braking until the
buzzer switches off.
 

 

 Resetting the daily number of operating hours
 Press button 6 for approx. three seconds.
The display will be reset to 0.
 

Copyright 2012 TEREX ® 

https://cranemanuals.com



Service Bulletin
No. : 60 - 11

Mobile Cranes

5

 

1
2

3

4

5
6

7
8

 

 Reading information on limit values being exceeded and reading sensor errors
from the memory store
 The number of times limit values have not been reached or have been exceeded and va-
rious sensor errors are stored as messages. This memory store can be read.
Proceed as follows:
• Switch off the ignition.
• Press buttons 5 and 6 at the same time for at least three seconds.
 First, the display shows the limit values from SEnS 0 to SEnS 11 which have been sto-
red and then any sensor errors from SEnS 11 to SEnS 18 which have also been stored.
 Displaying limit values:
The top line of the display shows the number of times (how often) the relevant warning
limit has not been reached or has been exceeded.
The line at the bottom of the display shows the assignment of dynamic input in the
comparator (SEnS 0 to SEnS 4) and the assignment of static input in the comparator
(SEnS 5 to SEnS 11).
 Displaying sensor errors:
The top line of the display shows the number of the connector pin which is used for sta-
tic input.
The line at the bottom of the display shows the assignment of static input in the various
sensors (SEnS 11 to SEnS 18).

 This memory store can only be reset using the software!
 The table overleaf shows how the various comparators and sensors are assigned to each
dynamic and static input.
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 Limit values : (programmed limit values either not reached or exceeded)

 Display  Assignment
 top line  bottom  line  

  SEnS 0  Engine speed
  SEnS 1  n/a  in the chassis,

wind speed in the superstructure
  SEnS 2  n/a, bridge between pin 7 + 8

 Number  SEnS 3  n/a, bridge between pin 5 + 6
  SEnS 4  n/a

 of  SEnS 5  transmission oil temperature in the chassis,
hydraulic oil temperature in the superstructure

  SEnS 6  n/a
 messages  SEnS 7  coolant temperature in the engine

  SEnS 8  n/a
  SEnS 9  engine oil pressure
  SEnS 10  n/a
  SEnS 11  n/a

 

 

 

 Sensor errors : (defective sensors, short-circuits, broken cables)

 Display  Assignment of sensors
 top line  bottom line  

   Pin No. 12  SEnS 12  transmission oil temperature
  SEnS 13  n/a

 Pin No. 11  SEnS 14  coolant temperature in the engine
  SEnS 15  n/a

 Pin No. 10  SEnS 16  engine oil pressure
  SEnS 17  n/a

 Pin No. 9  SEnS 18  fuel level
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 Resetting the service interval display
 The MFA 10 triggers a service interval display (SIA) to be shown every 250 operating
hours.
This display is intended purely to remind the crane driver to carry out the tasks speci-
fied in the lubrication and maintenance instructions for the crane concerned at the cor-
rect time.
 The service interval display (SIA) can only be reset when the vehicle is stationary.
 The service interval display is reset as follows:
• Switch off the ignition.
• Press buttons 7 and 8 at the same time and hold them down.
• Switch on the ignition.
• Wait a moment to allow the self-test to run its course.
• Switch off the ignition.
• Release buttons 7 and 8.
• The display will show ‘’SIA 0’’.
The service interval display (SIA) will now be reset.
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2) Display of actual values:

1
2

3

4

5
6

7
8

All the information shown on the multifunction display in the cab of the superstructure
and/or chassis is given in the form of numerical values.
These numerical values are based on the signal values (voltage, current) issued by the
relevant pressure and temperature transmitters. In assessing the information shown,
remember to take into account the accuracy of each of the individual transmitters.
The transmitters have a tolerance of approx. ±10%.
Ambient temperatures of below 0° C are not shown with a minus sign.
For example:
A coolant temperature of - 5° C will be shown as 0° C on the display.
In some cases, minimum values can be programmed into the system. This means that
these minimum values will be displayed until they are exceeded, regardless of the actual
situation.
Take, for example, the display of hydraulic oil temperature on the AC 120 superstructu-
re (AC 395-1):

→→→→  Display of minimum value of approx. 40° C ←←←←
The minimum value programmed into the system (approx. 40°) will be shown on the
multifunction display up until it is exceeded, regardless of the actual temperature of the
hydraulic oil.
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The level of tolerance shown by the transmitters will however also affect the warning
limits already programmed. Variations may therefore be seen between models from the
same range.
As soon as the warning limit programmed into the system is reached, a buzzer will be
activated and the display will automatically switch over to the relevant value.
The value shown will be represented on the display and the relevant LED in the selector
button will start to flash.
If the warning threshold is exceeded, this can be confirmed (acknowledged) by pressing
the relevant button (for three seconds).

If you cannot determine the reason for the fault, e.g. defective transmitter or cable, this
might be because an error has occurred in the master instrument of the MFA 10. In this
case, the master instrument must be replaced.

If the customer expresses concern about the warning limit for the temperature of the
hydraulic oil (hydraulic oil temperature <50°C), the MFA 10 master instrument should
then be replaced.
Please note:
When placing an order, always state the crane model, chassis, superstructure and con-
struction numbers as well as the number of operating hours relevant to both the chassis
and the superstructure.
The new master instrument can then be programmed with the appropriate number of
operating hours for the crane.

Problems may also arise with the pressure switches of the warning display for the hy-
draulic filters on the AC 395 superstructure.
When the hydraulic oil is cold, the dynamic pressure ahead of the filter element some-
times increases so much that the relevant indicator light comes on.
As the temperature of the oil increases while the filter element remains clear of any
clogging, the indicator light should go out.
If the indicator light comes on again once the hydraulic oil is warm, you must find out
the reason behind this error display.
For example, it might be due to a defective pressure switch (spare part no. 420 358 12),
a broken cable etc.
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This manual provides troubleshooting information for Allison Transmission Division, MD/HD/B Series 
On-Highway Transmissions. Service Manuals SM2148EN and SM2457EN, plus Parts Catalogs PC2150EN and 
PC2456EN may be used in conjunction with this manual.

This manual includes:

 

•

 

Description of the WTEC III electronic control system.

 

•

 

Description of the electronic control system components.

 

•

 

Description of diagnostic codes, system responses to faults, and troubleshooting.

 

•

 

Wire, terminal, and connector repair information.

Specific instructions for using many of the available or required service tools and equipment are not included in 
this manual. The service tool manufacturer will furnish instructions for using the tools or equipment.

Additional information may be published from time to time in Service Information Letters (SIL) and will be 
included in future revisions of this and other manuals. Please use these SILs to obtain up-to-date information 
concerning Allison Transmission products.

This publication is revised periodically to include improvements, new models, special tools, and procedures. A 
revision is indicated by a letter suffix added to the publication number. Check with your Allison Transmission 
service outlet for the currently applicable publication. Additional copies of this publication may be purchased from 
authorized Allison Transmission service outlets. Look in your telephone directory under the heading of 
Transmissions — Truck, Tractor, etc.

Take time to review the Table of Contents and the manual. Reviewing the Table of Contents will aid you in quickly 
locating information.

 

NOTE: Allison Transmission is providing for service of wiring harnesses and wiring harness components as 
follows:

 

•

 

Repair parts for the internal wiring harness and for wiring harness components attached to the shift selector 
will be available through the Allison Transmission Parts Distribution Center (PDC). Use the P/N from your 
appropriate parts catalog or from Appendix E in this manual. Allison Transmission is responsible for 
warranty on these parts.

 

•

 

Repair parts for the external harnesses and external harness components must be obtained from St. Clair 
Technologies Inc. (SCTI). SCTI provides parts to any Allison customer or OEM and is responsible for 
warranty on these parts. SCTI recognizes ATD, manufacturers, and SCTI part numbers. SCTI provides a 
technical HELPLINE at 519-627-1673 (Wallaceburg). SCTI will have parts catalogs available. The SCTI 
addresses and phone numbers for parts outlets are: 

 

•

 

St. Clair Technologies, Inc. stocks a WTEC III external harness repair kit, P/N 29532362, as a source for 
some external harness repair parts. SCTI is the source for external harness repair parts.

St. Clair Technologies, Inc.
1050 Old Glass Road
Wallaceburg, Ontario, Canada, N8A 3T2
Phone: (519) 627-1673 
Fax: (519) 627-4227

St. Clair Technologies, Inc.
1111 Mikesell Street
Charlotte, Michigan 48813
Phone: (517) 541-8166
Fax: (517) 541-8167

St. Clair Technologies, Inc.
c/o Mequilas Tetakawi
Carr. Internationale KM 1969
Guadalajara – Nogales, KM2
Empalme, Sonora, Mexico
Phone: 011-52-622-34661
Fax: 011-52-622-34662

 

FOREWORD — How to Use This Manual
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IT IS YOUR RESPONSIBILITY to be completely familiar with the warnings and cautions 
used in this manual.  These warnings and cautions advise against using specific service 
procedures that can result in personal injury,  equipment damage, or cause the equipment to 
become unsafe. These warnings and cautions are not exhaustive.  Allison Transmission could 
not possibly know, evaluate, or advise the service trade of all conceivable procedures by which 
service might be performed or of the possible hazardous consequences of each procedure.  
Consequently, Allison Transmission has not undertaken any such broad evaluation.  
Accordingly, ANYONE WHO USES A SERVICE PROCEDURE OR TOOL WHICH IS NOT 
RECOMMENDED BY ALLISON TRANSMISSION MUST first be thoroughly satisfied 
that neither personal safety nor equipment safety will be jeopardized by the service proce-
dures used.

Also, be sure to review and observe WARNINGS, CAUTIONS, and NOTES provided by the 
vehicle manufacturer and/or body builder before servicing the Allison transmission in that 
vehicle.

Proper service and repair is important to the safe and reliable operation of the equipment.  The 
service procedures recommended by Allison Transmission and described in this manual are 
effective methods for performing troubleshooting operations.  Some procedures require using 
specially designed tools. Use special tools when and in the manner recommended.

 

WARNINGS, CAUTIONS, AND NOTES

 

Three types of headings are used in this manual to attract your attention:

 

NOTE: Is used when an operating procedure, practice, etc., is essential to highlight.

 

WARNING!

 

Is used when an operating procedure, practice, etc., which, if not correctly followed,
could result in injury or loss of life.

 

CAUTION:

 

Is used when an operating procedure, practice, etc., which, if not strictly observed, could
result in damage to or destruction of equipment.
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The WARNINGS, CAUTIONS, and NOTES in this manual apply only to the Allison transmission 
and not to other vehicle systems which may interact with the transmission. Be sure to review and 
observe any vehicle system information provided by the vehicle manufacturer and/or body builder 
at all times the Allison transmission is being serviced.

 

IMPORTANT SAFETY NOTICE

 

IT IS YOUR RESPONSIBILITY to be completely familiar with the warnings and cautions 
used in this manual.  These warnings and cautions advise against using specific service 
procedures that can result in personal injury,  equipment damage, or cause the equipment to 
become unsafe. These warnings and cautions are not exhaustive.  Allison Transmission could 
not possibly know, evaluate, or advise the service trade of all conceivable procedures by which 
service might be performed or of the possible hazardous consequences of each procedure.  
Consequently, Allison Transmission has not undertaken any such broad evaluation.  
Accordingly, ANYONE WHO USES A SERVICE PROCEDURE OR TOOL WHICH IS NOT 
RECOMMENDED BY ALLISON TRANSMISSION MUST first be thoroughly satisfied 
that neither personal safety nor equipment safety will be jeopardized by the service proce-
dures used.

Also, be sure to review and observe WARNINGS, CAUTIONS, and NOTES provided by the 
vehicle manufacturer and/or body builder before servicing the Allison transmission in that 
vehicle.

Proper service and repair is important to the safe and reliable operation of the equipment.  The 
service procedures recommended by Allison Transmission and described in this manual are 
effective methods for performing troubleshooting operations.  Some procedures require using 
specially designed tools. Use special tools when and in the manner recommended.

 

WARNINGS, CAUTIONS, AND NOTES

 

Three types of headings are used in this manual to attract your attention:

 

NOTE: Is used when an operating procedure, practice, etc., is essential to highlight.

 

WARNING!

 

Is used when an operating procedure, practice, etc., which, if not correctly followed,
could result in injury or loss of life.

 

CAUTION:

 

Is used when an operating procedure, practice, etc., which, if not strictly observed, could
result in damage to or destruction of equipment.

 

The WARNINGS, CAUTIONS, and NOTES in this manual apply only to the Allison transmission 
and not to other vehicle systems which may interact with the transmission. Be sure to review and 
observe any vehicle system information provided by the vehicle manufacturer and/or body builder 
at all times the Allison transmission is being serviced.
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TRADEMARKS USED IN THIS MANUAL

 

The following trademarks are the property of the companies indicated:

 

•

 

DEXRON

 

®

 

 is a registered trademark of General Motors Corporation.

 

•

 

LPS

 

®

 

 Cleaner is a registered trademark of LPS Laboratories.

 

•

 

Loctite

 

®

 

 is a registered trademark of the Loctite Corporation.

 

•

 

Teflon

 

®

 

 is a registered trademark of the DuPont Corporation.

 

•

 

Pro-Link

 

®

 

 is a registered trademark of MicroProcessor Systems, Inc.

 

SHIFT SELECTOR TERMS AND DISPLAY INDICATIONS

 

Shift selector terms and displays are represented in this manual as follows:

 

•

 

Button Names —

 

⇑

 

,

 

 ⇓

 

, “display mode”,

 

 MODE

 

, etc.

 

•

 

Transmission Ranges — 

 

D

 

 (Drive), 

 

N

 

 (Neutral), 

 

R

 

 (Reverse), 

 

1

 

 (First), 

 

2

 

 (Second), etc.

 

•

 

Displays — “

 

o

 

,

 

 L

 

”; “

 

o

 

,

 

 K

 

”, etc. (Display occurs one character at a time.)
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1–1. TRANSMISSION

 

The World Transmission Electronic Controls (WTEC III) system features closed-loop clutch control to provide 
superior shift quality over a wide range of operating conditions. MD 3000, HD 4000, and B Series configurations 
can be programmed to have up to six forward ranges, neutral, and one reverse range. The MD 3070 and HD 4070 
have up to seven forward ranges and one reverse range.

Figure 1–1 is a block diagram of the basic system inputs and outputs.

 

Figure 1–1. Electronic Control Unit Block Diagram

 

Figure 1–2 shows WTEC III electronic control components.

WTEC III Electronic Controls consist of the following elements:

 

•

 

Remote 12/24V Max Feature Sealed Electronic Control Unit (ECU)

 

•

 

Remote Pushbutton or Lever Shift Selector

 

•

 

Optional Secondary Shift Selector

 

•

 

Throttle Position Sensor (TPS) (or electronic engine throttle data or PWM signal)

 

•

 

Engine, Turbine, and Output Speed Sensors

 

•

 

Control Module (Electro-Hydraulic Valve Body)

 

•

 

Wiring Harnesses

 

•

 

Vehicle Interface Module (VIM)

 

•

 

Autodetect Feature

 

•

 

TransID Feature

 

•

 

Optional Retarder Controls

 

•

 

Optional Engine Coolant Temperature Input

 

NOTE:

 

•

 

All external harnesses are OEM supplied

 

•

 

Some OEMs may supply their own shift selector

 

•

 

The VIM is an OEM option
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GENERAL DESCRIPTION

 

.

 

Figure 1–2. WTEC III Electronic Control Components
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1–2. ELECTRONIC CONTROL UNIT (ECU)

 

The ECU (Figure 1–3) contains the microcomputer which is the brain of the control system. The ECU receives and 
processes information defining: shift selector position, throttle position, sump/retarder temperature, engine speed, 
turbine speed, and transmission output speed. The ECU uses the information to control transmission solenoids and 
valves, supply system status, and provide diagnostic information.

Each ECU has a date code stamped on the label which is attached to the outer case of the ECU. This is the date 
when the ECU passed final test. This date is commonly used to denote the change configuration level of the ECU. 
It is normal for the ECU date displayed electronically to be a few days prior to the date shown on the label.

 

Figure 1–3. Electronic Control Unit (ECU)

 

1–3. SHIFT SELECTOR

 

Pushbutton and lever shift selectors for the WTEC III Series are remote mounted from the ECU and connected to 
the ECU by a wiring harness. Both of these shift selectors have a single digit LED display and a mode indicator 
(LED). During normal transmission operation, illumination of the LED indicator shows that a secondary or special 
operating condition has been selected by pressing the 

 

MODE

 

 button. During diagnostic display mode, illumination 
of the LED indicator shows that the displayed diagnostic code is active. Display brightness is regulated by the same 
vehicle potentiometer that controls dash light display brightness. More information on both types of shift selectors 
is continued below. 

 

A. Pushbutton Shift Selector 

 

(Figure 1–4)

 

There is a full-function pushbutton shift selector and a strip pushbutton shift selector. Strip 
pushbutton shift selectors are used by European OEMs. A full-function shift selector has a 

 

MODE

 

 
button and diagnostic display capability through the single digit LED display. The strip pushbutton 
shift selector does not have a 

 

MODE 

 

button, diagnostic capability, or adjustable illumination. The 
full-function pushbutton shift selector has six (6) pushbuttons which are 

 

R

 

 (Reverse), 

 

N

 

 (Neutral), 

 

D

 

 (Drive), 

 

⇓ 

 

(Down), 

 

⇑ 

 

(Up), and 

 

MODE

 

. Manual forward range downshifts and upshifts are made 
by pressing the 

 

⇓

 

 (Down) or 

 

⇑

 

 (Up) arrow buttons after selecting 

 

D

 

 (Drive). The 

 

N

 

 (Neutral) button 
has a raised lip to aid in finding it by touch. The 

 

MODE

 

 button is pressed to select a secondary or 
special operating condition, such as ECONOMY shift schedule. Diagnostic information is obtained 
by pressing the 

 

⇑

 

 (Up) and 

 

⇓

 

 (Down) arrow buttons at the same time. The strip pushbutton shift 
selector has either three or six range selection positions as shown in Figure 1–4. When a strip 
pushbutton shift selector is used, diagnostic information must be obtained by using the 
Pro-Link

 

®

 

 9000 or a customer-furnished remote display.

BLUE
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BLUEBLACK

BLACK

GRA
GRAY

V03352.01
ECU

NOTE: ECU wiring harness connector retainers
are individually keyed and color-coded to
ensure that the proper connector is attached
to the correct ECU socket.  The color of the
connector retainer should match the color of
the connector strain relief (see Appendix E,
Paragraph 1–1).
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Figure 1–4. Pushbutton Shift Selectors

 

 B. Lever Shift Selector 

 

(Figure 1–5)

 

The lever shift selector can have as many as six forward range positions (seven for the MD 3070PT 
and HD 4070), as well as 

 

R

 

 (Reverse) and 

 

N

 

 (Neutral). There is a hold override button which must be 
pressed and held in order to move between certain selector positions. The hold override button must 
be pressed when shifting between 

 

R

 

, 

 

N,

 

 and 

 

D

 

. The hold override button is released when the desired 
selector position is reached. The selector lever can be moved freely between 

 

D

 

 and the numbered 
forward ranges without pressing the hold override button. The lever selector can be chosen with the 
lever on the left side or on the right side and with the 

 

R

 

 (Reverse) position toward the front or toward 
the rear of the selector. Diagnostic and oil level (if sensor is present) information is obtained from the 
single digit LED display by pressing the “display mode” button. 

 

Figure 1–5. Typical Lever Shift Selector
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1–4. THROTTLE POSITION SENSOR 

 

(Figure 1–6)

 

The Throttle Position Sensor (TPS) can be mounted to the engine, chassis, or transmission. The TPS contains a pull 
actuation cable and a potentiometer. One end of the cable is attached to the engine fuel lever and the other, inside a 
protective housing, to the TPS potentiometer. Output voltage from the TPS is directed to the ECU through the 
external harness. The voltage signal indicates the throttle position and, in combination with other input data, 
determines shift timing.

 

Figure 1–6. Throttle Position Sensor

 

1–5. SPEED SENSORS 

 

(Figure 1–7)

 

Three speed sensors — engine speed, turbine speed, and output speed — provide information to the ECU. The 
engine speed signal is generated by ribs on the shell of the torque converter pump. The turbine speed signal is 
generated by the rotating-clutch housing spline contours. The output speed signal is generated by a toothed 
member attached to the output shaft (except for the MD 3070, where the toothed member is the transfer case idler 
gear). The speed ratios between the various speed sensors allow the ECU to determine if the transmission is in the 
selected range. Speed sensor information is also used to control the timing of clutch apply pressures, resulting in 
the smoothest shifts possible. Hydraulic problems are detected by comparing the speed sensor information for the 
current range to that range’s speed sensor information stored in the ECU memory.

 

Figure 1–7. Speed Sensors
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1–6. CONTROL MODULE

 

 

 

(Figure 1–8)

 

The WT Series transmission control module contains a channel plate on which is mounted: the main valve body 
assembly, the stationary-clutch valve body assembly, and the rotating-clutch valve body assembly. For valve 
locations, refer to SIL 27-WT-93, Rev. A. Pulse width modulated solenoids are used in the valve bodies. The 
rotating-clutch valve body assembly contains A (C1), B (C2), and F (lockup) solenoids, solenoid regulator valves 
controlled by the solenoids, and the C3 pressure switch. The stationary-clutch valve body assembly contains 
C (C3), D (C4), and E (C5) solenoids and solenoid regulator valves controlled by the solenoids and the 
C3 accumulator relay valve. The main valve body assembly contains G solenoid and the C1 and C2 latch valves 
controlled by the solenoid, the main and lube regulator valves, the control main and converter regulator valves, and 
the converter flow valve and exhaust backfill valves. The low valve body assembly (MD 3070PT and HD 4070) 
contains N and J solenoids.

 

Figure 1–8. WTEC III Control Module 

 

A temperature sensor (thermistor) is located in the internal wiring harness. Changes in sump fluid temperature are 
indicated by changes in sensor resistance which changes the signal sent to the ECU (see chart in Section 6, 
Code 24).

The oil level sensor is a float type device, mounted on the control module channel plate, which senses transmission 
fluid level by electronically measuring the buoyancy forces on the float. The sensor operates on 5 VDC supplied by 
the ECU. The oil level sensor is required on all models with a shallow sump but is optional on other models. The 
oil level sensor is not available on the MD 3070.

The C3 pressure switch is mounted on the rotating-clutch valve body assembly and indicates when pressure exists 
in the C3 clutch-apply passage. An accumulator/relay valve is in-line ahead of the C3 pressure switch and prevents 
high frequency hydraulic pulses generated by the C3 solenoid from cycling the C3 pressure switch.

Also mounted in the control module is the turbine speed sensor for the MD/B 300/B 400 models. The turbine speed 
sensor is directed at the rotating-clutch housing. (The turbine speed sensor on the HD/B 500 models is located on 
the outside of the main housing.)

V03354

MD/B 300/B 400  CONTROL MODULE MD 3070  CONTROL  MODULE HD/B 500  CONTROL MODULE
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1–7. WIRING HARNESSES

 

A. External Wiring Harness 

 

(Figure 1–9)

 

WTEC III uses three external wiring harnesses to provide a connection between the ECU, the 
transmission (including engine, turbine, and output speed sensors), the throttle position sensor, the 
vehicle interface module (VIM), retarder control module, shift selectors, diagnostic tool connector, 
retarder, retarder temperature sensor, accumulator, and vehicle interface. Many harnesses will include 
a bulkhead fitting to separate cab and chassis components. Also, many different styles and materials 
for harnesses are likely to be encountered.

 

NOTE: Allison Transmission is providing for service of wiring harnesses and wiring harness components as 
follows:

 

•

 

Repair parts for the internal wiring harness and for wiring harness components attached to the shift 
selector will be available through the Allison Transmission Parts Distribution Center (PDC). Use the
P/N from your appropriate parts catalog or from Appendix E in this manual. Allison Transmission is 
responsible for warranty on these parts.

 

•

 

Repair parts for the external harnesses and external harness components must be obtained from St. Clair 
Technologies Inc. (SCTI). SCTI provides parts to any Allison customer or OEM and is responsible for 
warranty on these parts. SCTI recognizes ATD, manufacturers, and SCTI part numbers. SCTI provides a 
technical HELPLINE at 519-627-1673 (Wallaceburg). SCTI will have parts catalogs available. The 
SCTI addresses and phone numbers for parts outlets are: 

 

•

 

St. Clair Technologies, Inc. stocks a WTEC III external harness repair kit, P/N 29532362, as a source for 
some external harness repair parts. SCTI is the source for external harness repair parts.

St. Clair Technologies, Inc.
1050 Old Glass Road
Wallaceburg, Ontario, Canada N8A 3T2
Phone: (519) 627-1673 
Fax: (519) 627-4227

St. Clair Technologies, Inc.
1111 Mikesell Street
Charlotte, Michigan 48813
Phone: (517) 541-8166
Fax: (517) 541-8167

St. Clair Technologies, Inc.
c/o Mequilas Tetakawi
Carr. Internationale KM 1969
Guadalajara – Nogales, KM2
Empalme, Sonora, Mexico
Phone: 011-52-622-34661
Fax: 011-52-622-34662
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Figure 1–9. WTEC III External Wiring Harnesses
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 B. Internal Wiring Harness 

 

(Figure 1–10)

 

The internal wiring harness provides connection between the external harness, the pulse width 
modulated solenoids, oil level sensor, C3 pressure switch, and the temperature sensor. 

 

Figure 1–10. WTEC III Internal Wiring Harness 

 

1–8. VEHICLE INTERFACE MODULE

 

 

 

(Figure 1–11)

 

The vehicle interface module (VIM) provides relays, fuses, and connection points for interface with the output side 
of the vehicle electrical system. VIMs are available for both 12V and 24V electrical systems. The VIM for 12V 
systems uses all 12V relays. The VIM for 24V systems has all 24V relays. Refer to the Parts Catalog for the 
transmission assembly number that you are servicing for detailed parts information. Refer to Pages D–23 and D–24 
for VIM wire number and terminal information.

Some OEMs may provide their own equivalent for the VIM which performs the same functions as the VIM shown 
in Figure 1–11.

 

Figure 1–11. Vehicle Interface Module (VIM)
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1–9. AUTODETECT FEATURE

 

Autodetect is active on the first 24 engine starts or a larger calibration number of engine starts, depending upon the 
component or sensor being detected (details follow in A through D below). Autodetect takes place within the first 
30 seconds of each engine start monitored. Autodetect searches for the presence of the following transmission 
components or data inputs:

Even after autodetect has been completed, it can be reset to monitor an additional group of engine starts. Reset may 
be necessary if a device known to be present is not detected or if an autodetectable component or sensor was added 
after the initial vehicle build. Reset is accomplished by using the Pro-Link

 

®

 

. Using a WTEC II Pro-Link

 

®

 

, select 
“RESET TO UNADAPTED SHIFTS.” Using a WTEC III Pro-Link

 

®

 

, select “RESET AUTODETECT.” The 
WTEC III Pro-Link

 

®

 

 can also be used to override autodetect and manually enter the component or sensor to be 
recognized by the ECU by changing appropriate “customer modifiable constants”. The four items above are the only 
customer modifiable constants (CMC’s) that are autodetected. Other CMC’s can be changed at any time and are not 
related to autodetect. Consult the WTEC III Pro-Link

 

® 

 

manual for detailed instructions related to WTEC III 
“customer modifiable constants.” Additional details for each of the four autodetectable features are given below.

 

A. Retarder

 

Autodetect searches for the presence of the H (retarder) solenoid during the first 24 engine ignition 
cycles. The H solenoid must be present on the 24th engine start or the retarder is not detected and will 
not function on subsequent engine starts.

 

 B. Oil Level Sensor (OLS)

 

NOTE: If an OLS is known to be present, but has not been detected, a possible cause is that the transmission 
fluid level is too low. Check the fluid level before beginning OLS troubleshooting.

 

No oil level sensor diagnostics take place until the OLS is detected. Frequently check for the presence 
of oil level diagnostics if the transmission is known to contain an OLS. If an OLS is not detected 
during the first 24 engine starts, autodetect continues for a calibration number of engine starts. 
Autodetect stops when an OLS is detected or when the calibration number of starts is reached. When 
the calibrated number of engine starts is reached, the ECU concludes that no OLS is present. If an 
OLS is known to be present, but has not been detected, troubleshooting of the OLS circuit is required. 
After the OLS circuit is repaired, reset autodetect or manually select the OLS function using the 
Pro-Link

 

®

 

.

Retarder Present, Not Present

Oil Level Sensor (OLS) Present, Not Present

Throttle Analog, J1939, J1587

Engine Coolant Temperature Analog, J1939, J1587

 

WARNING!

 

If a retarder is present but is not detected by autodetect, the retarder will not
function. Be sure to check for proper retarder function immediately after the 24th
engine start. If the retarder is not functioning, check H solenoid for open, short-
to-ground or short-to-battery condition. Use Pro-Link

 

®

 

 to reset autodetect or to
manually select the presence of the retarder after the H solenoid circuit is
repaired.
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 C. Throttle Source

 

Whenever autodetect is functioning and no throttle source is found, a code 26 00 is logged. If a 
datalink throttle source (J1939 or J1587) is detected, autodetect stops looking for that function. 
However, if no analog throttle source was detected prior to engine start 25, autodetect continues for 
engine starts 25 through a calibration number. Autodetect for analog throttle stops as soon as a device 
is detected or when the calibration number of starts is reached. If an analog throttle source is known 
to be present, but is not detected, troubleshooting of the analog throttle circuit is required. After the 
analog throttle circuit is repaired, reset autodetect or manually select the analog throttle function 
using the Pro-Link

 

®

 

. An engine throttle source must be present. A PWM throttle source requires a 
unique calibration or must be manually selected using the Pro-Link

 

®

 

.

 

 D. Engine Coolant Temperature

 

Autodetect looks for an engine coolant temperature source during the first 24 engine starts. However, 
code 26 11 is not logged unless the calibration calls for engine coolant temperature data to be used for 
retarder capacity reduction or preselect downshifts due to retarder overheating. Autodetect 
remembers whatever engine coolant temperature source was present on engine start 24. If no analog 
engine coolant temperature source is found on engine start 24, autodetect concludes that no sensor is 
present. Therefore, if an engine coolant temperature is known to be present at engine start 24, but is 
not detected, troubleshooting of the engine coolant temperature circuit is required. After the engine 
coolant temperature circuit is repaired, reset autodetect or manually select the engine coolant 
temperature function using the Pro-Link

 

®

 

.

 

1–10. TRANSID FEATURE

 

A. General Description 

 

The TransID feature has been provided so that Allison Transmission can make component changes 
which require calibration changes but still retain both the original transmission A/N (prior to feature 
based ordering — FBO) and the original calibrated ECU A/N. The purpose of TransID is to reduce 
the need for OEMs to use cross-reference lists of transmission and calibrated ECU A/Ns when such 
changes to the transmission are made. Since FBO began in April, 1998, the OEM now needs to be 
sure the ECU being used is compatible with the TransID level stamped on the nameplate of the 
transmission. 

The basis for the TransID system is the creation of a TransID wire in the WTEC III system to provide 
the signal to the ECU of the TransID level of the transmission. This wire will at first be connected 
directly to the Analog Return (wire 135) to signal TransID level 1 (TID 1). TransID levels 2 through 8 
will then be indicated by connecting the TransID wire in sequence to the return of solenoids A, B, C, 
D, E, G, and F. Corresponding to the hardware changes is the ability in the V8A WTEC III ECU to 
contain up to eight calibrations. The connection point of the TransID wire will provide the signal to 
tell the ECU which calibration is required by the transmission. 

Whenever a TransID level change is to be made, the new TransID level calibrations will be placed in 
the PROM Calibration Configurator System (PCCS) before the change(s) is(are) made in production to 
the transmissions. All ECUs programmed and sold after that date will then be loaded with the new 
TransID level calibration. These ECUs will contain calibrations for the new level transmission and all 
previous TransID levels and will automatically load the correct calibration for the transmission based 
on the TransID signal sensed by AutoDetect during the first twenty-five engine starts. This eliminates 
worry on the part of the OEM of coordinating the implementation of the new ECU and the new 
transmission and allows their focus to be on using the stock of the earlier level ECU. 
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 B. Transmission Changes Versus TransID Number

 

1. TransID 1

The internal wiring harness wiring change to make a TID 1 transmission was put into production 
before the introduction of the WTEC III system. The TID 1 internal harness was made by 
connecting the C3 Pressure Switch ground (digital/signal ground; WTEC II wire 161) to the Sump 
Temperature Sensor and Oil Level Sensor ground (analog ground; wire 135) in the internal 
harness. In WTEC II, the signal ground wire (wire 161) is routed through the transmission 
connector, terminal W, and then to the ECU, terminal B27. In WTEC III, this same wire in the 
internal harness becomes the TransID wire (wire 195), and it goes to the ECU, terminal T13 (blue 
connector). The purpose of TransID 1 was to provide a common transmission for use with both 
WTEC II and WTEC III systems (V7A and V8). 

The only difference between a pre-TransID transmission and a TransID 1 transmission is the 
internal wiring harness which connects the digital and analog grounds on the TID 1 harness. 
Adapter harness P/N 200100 can be ordered from St. Clair Technologies to provide the same 
connection outside the transmission and allow a pre-TransID transmission to be “converted” to a 
TransID 1 transmission.

All models of the World Transmission were built with the TransID 1 internal (feedthrough) harness 
beginning in September, 1996. Two changes were rolled into this update: the wiring change for 
TID 1 and a change to use a molded channel rather than the braided covering which was 
previously used. Both changes were rolled into the same internal harness P/N even though there 
was a delay in implementing the channel which resulted in the two S/N breaks. Table 1–1 lists the 
harness P/Ns for the different transmission models along with the S/Ns for both changes for each 
harness.

 

Table 1–1.  TransID 1 S/N Breakpoint

Transmission Model
Pre-TransID 
Harness P/N

TransID 1

 

 

 

Harness P/N
S/N at Wiring 

Change
S/N at

U-Channel

 

MD 3000/B 300/B 400 w/OLS 29516322 29529472 6510088864 6510096671

MD 3000/B 300/B 400 w/o OLS 29516323 29529473 6510089316 6510096683

MD 3070 PT 29516324 29529474 6510090786 6510096675

HD 4000/B 500 w/OLS 29516325 29529475 6610014067 6610015591

HD 4000/B 500 w/o OLS 29516326 29529476 6610014084 6610015700

HD 4070 N/A N/A N/A N/A
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2. TransID 2

The purpose of the TransID 2 change is to indicate the use of new sump and retarder temperature 
sensors (thermistors) and a new MD/B 300/B 400 retarder design. The new retarder requires a 
different calibration than the old retarder. Retarder performance complaints will occur if the new 
retarder is controlled by the old retarder calibration or the old retarder is controlled by the new 
retarder calibration. TransID 2 internal harnesses contain both the new sump temperature sensor 
and a new connection point for the TransID wire. The TransID wire (195) is connected to 
Solenoid A ground (wire 120) to signal TID 2 to the ECU. The new temperature sensors are 
discussed below. A TransID 2 transmission will only work with a V8A ECU (WTEC III) and V8A 
ECUs are calibrated to accommodate both TransID 1 and TransID 2 transmissions. The HD 4070 
was equipped with TransID 2 at the start of production.

The internal harness change to all models for TID 2 began in late December, 1997 production.
The S/N breakpoints are shown in Table 1–2.

The new retarder thermistor used on TransID 2 retarder model transmissions has a molded 
connector and is the same on all TransID 2 retarders. The TransID 1 and pre-TransID retarder 
thermistor had a two terminal connector attached to it when it was used on B 500R/HD 4000R 
transmissions. It was part of a retarder harness assembly when used on B300R/B 400R/MD 3000R 
transmissions. See Appendix Q which describes the new and old temperature sensors. A graph and 
a table of resistance values for different temperatures are also included in Appendix Q.

 

Table 1–2. TransID 2 S/N Breakpoint

Transmission Model
TransID 1

Harness P/N
TransID 2

 Harness P/N
S/N at Thermistor and 

Wiring Change

 

MD 3000/B 300/B 400 w/OLS 29529472 29533652 6510141464

MD 3000/B 300/B 400 w/o OLS 29529473 29533653 6510141470

MD 3070 PT 29529474 29533654 6510142172

HD 4000/B 500 w/OLS 29529475 29533655 6610026328

HD 4000/B 500 w/o OLS 29529476 29533656 6610026319

HD 4070 N/A 29533657
6610034908

(start of production)
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Table 1–3 shows the old (pre-TransID and TransID 1) and the new (TransID 2) part numbers of the 
retarder temperature sensors and the serial number when the change was made.

 

 C. Compatibility Between TransID Level And ECU Calibration Level

 

Table 1–4 shows the compatibility of the different ECU software levels with the different TransID 
level transmissions.

The manufacture and sale of both WTEC II and WTEC III ECUs during most of 1997 required a 
means of using a common transmission with either a WTEC II or a WTEC III ECU. A TID 1 
transmission is the common transmission configuration for both control systems and production 
began in September, 1996 (see Table 1–3). A TransID level 1 transmission is compatible with V6E, 
V7, V7A, V8, and V8A ECUs. 

TransID level 2 transmissions were produced beginning in late December, 1997 (see Table 1–4). 
A TransID 2 transmission is compatible with only V8A ECUs. 

Pre-TransID transmissions are only compatible with V6E, V7, and V7A ECUs. Pre-TransID 
transmissions were produced before the first S/N break in Table 1–3.

 

Table 1–3. New Retarder Temperature Sensor S/N Breakpoint

Transmission Model Former Thermistor Used
P/N Where Former 
Thermistor Used

New Thermistor
P/N (TID 2)

First S/N
For New 

Thermistor

 

B 300R/B 400R/MD 3000R built into retarder harness 29510662 15326309 6510142059

B 500R/HD 4000R built with connector attached 29511861 15326309 6610026472

 

Table 1–4. 

CIN Compatibility 
Number

Software
Level

Compatible with
TransID Level

ECU Production 
Dates

 

WTEC II
07 V6E pre-TransID and TID 1 until 9/94

08 V7 and V7A pre-TransID and TID 1 9/94 until 12/97

WTEC III
0A V8 TID 1 2/97 until 9/97

0B V8A TID 1 and TID 2 beginning 10/97
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2–1. CHECK TRANS LIGHT

 

When the ECU detects a serious fault, the 

 

CHECK TRANS

 

 light (usually located on the vehicle instrument panel) 
illuminates and action is automatically taken to protect operator, vehicle, and the transmission. A diagnostic code will 
nearly always be registered when the 

 

CHECK TRANS

 

 light is on; however, not all diagnostic codes will turn on the 

 

CHECK TRANS

 

 light. Codes related to the 

 

CHECK TRANS

 

 light are detailed in the code chart (refer to Section 6).

Illumination of the 

 

CHECK TRANS

 

 light indicates that a condition was detected that requires service attention. 
Operation may or may not be restricted but even when restricted will allow the vehicle to reach a service assistance 
location. Depending upon the cause for the 

 

CHECK TRANS

 

 light illumination, the ECU may or may not respond 
to shift selector requests. The transmission may be locked in a range. That range will be shown on the shift selector 
display. Both upshifts and downshifts may be restricted when the 

 

CHECK TRANS

 

 light is illuminated. Seek 
service assistance as soon as possible.

Each time the engine is started, the 

 

CHECK TRANS

 

 light illuminates briefly and then goes off. This momentary 
lighting shows the light circuit is working properly. If the light does not come on during engine start, request 
service immediately.

 

2–2. DIAGNOSTIC DATA READER 

 

(

 

Figure 2–1)

 

The current Diagnostic Data Reader (DDR) is the Pro-Link

 

®

 

 9000 diagnostic tool which is available through 
Kent-Moore Heavy-Duty Division. A portable microcomputer-based receiver/transmitter/display unit, the 
Pro-Link

 

®

 

 transmits and receives data to and from the ECU, processes the data, and displays appropriate 
information. Use the Pro-Link

 

®

 

 during installation checkout and troubleshooting. There is a new Pro-Link

 

®

 

 
cartridge needed for use with WTEC III controls. The new Multi-Protocol Cartridge (MPC) contains a 
programmed PCMCIA card which allows for reprogramming of GPI/GPO packages. Reprogramming includes 
selection of a GPI/GPO package, enabling/disabling of wires and modification of certain data parameters. 
Operating instructions are supplied with each Pro-Link

 

®

 

 and further information is also included in Appendix N of 
this manual. Connect the Pro-Link

 

®

 

 9000 to the diagnostic connector provided in the selector wiring harness.

Tool part numbers for the Pro-Link

 

®

 

  

 

are as follows:

 

•

 

Diagnostic Kit  J 38538D + J 38500–313 (PROM Update) = J 38538E

 

•

 

Diagnostic Cartridge J 38500-302 + J 38500–313 = J 38500–303

 

•

 

MPC J 38500–1500C

 

•

 

PCMCIA (Diagnostic And Reprogramming) J 38500–1700B

 

•

 

PCMCIA (Diagnostic Only) J 38500–1800A 

 

NOTE: The new MPC is usable with WTEC II controls but the old WTEC II reprogramming cartridge will 
not display the WTEC III new information. The new MPC must be used to reprogram WTEC III 
systems.

 

Figure 2–1. Pro-Link

 

®

 

 

 

9000 Diagnostic Tool 

V04842

 

S

 

ECTION

 

2 — DEFINITIONS AND ABBREVIATIONS
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2–3. ABBREVIATIONS 

 

A/N

 

A

 

ssembly 

 

N

 

umber

ABS

 

A

 

nti-lock 

 

B

 

rake 

 

S

 

ystem — OEM-provided means to detect and prevent wheel stoppage to 
enhance vehicle handling. Retarder and engine brakes will not apply when ABS is active.

Amp Unit of electrical current.

C3PS

 

C3 P

 

ressure 

 

S

 

witch — Pressure switch to signal the presence or absence of pressure in the 
C3 clutch-apply circuit.

CAN

 

C

 

ontroller 

 

A

 

rea 

 

N

 

etwork — A network for all SAE J1939 communications in a vehicle 
(engine, trnasmission, ABS, etc.)

COP

 

C

 

omputer 

 

O

 

perating 

 

P

 

roperly — Hardware protection which causes the ECU to reset if 
software gets lost.

CT

 

C

 

losed 

 

T

 

hrottle

DDR

 

D

 

iagnostic 

 

D

 

ata 

 

R

 

eader — Diagnostic tool; most current version is the Pro-Link

 

®

 

 9000 
made by MicroProcessor Systems, Inc. Used to interrogate the ECU for diagnostic 
information and for reprogramming I/O packages in a calibration.

DNA

 

D

 

oes 

 

N

 

ot 

 

A

 

dapt — Adaptive shift control is disabled.

DNS

 

D

 

O 

 

N

 

OT 

 

S

 

HIFT — Refers to the 

 

DO NOT SHIFT

 

 diagnostic response during which the 

 

CHECK TRANS

 

 light is illuminated and the transmission will not shift and will not 
respond to the Shift Selector.

DVOM

 

D

 

igital 

 

v

 

olt/

 

o

 

hm

 

m

 

eter

ECU

 

E

 

lectronic 

 

C

 

ontrol 

 

U

 

nit (also commonly referred to as the “computer”)

GPI

 

G

 

eneral 

 

P

 

urpose 

 

I

 

nput — Input signal to the ECU to request a special operating mode or 
condition.

GPO

 

G

 

eneral 

 

P

 

urpose 

 

O

 

utput — Output signal from the ECU to control vehicle components 
(such as PTOs, backup lights, etc.) or allow a special operating mode or condition.

J1587 Engine/transmission serial data communications link.

J1939 High-speed vehicle serial data communications link.

LED

 

L

 

ight-

 

E

 

mitting 

 

D

 

iode — Electronic device used for illumination.

NNC

 

N

 

eutral 

 

N

 

o 

 

C

 

lutches — Neutral commanded with no clutches applied.

NVL

 

N

 

eutral 

 

V

 

ery 

 

L

 

ow — The ECU has sensed turbine speed below 150 rpm when output 
speed is below 100 rpm and engine speed is above 400 rpm when 

 

N

 

 (Neutral) was selected. 
This is usually caused by a dragging C1 or C3 clutch or a failed turbine speed sensor. NVL 
is attained by turning D solenoid “ON” (in addition to E solenoid) and the C4 and C5 
clutches are applied to lock the transmission output.

OEM

 

O

 

riginal 

 

E

 

quipment 

 

M

 

anufacturer — Maker of vehicle or equipment.

Ohm Unit of electrical resistance.

OL

 

O

 

ver 

 

L

 

imit or 

 

O

 

il 

 

L

 

evel — For 

 

O

 

ver

 

 L

 

imit see “

 

∞

 

”. Indicates 

 

O

 

il 

 

L

 

evel is being displayed 
on a shift selector.
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OLS

 

O

 

il 

 

L

 

evel 

 

S

 

ensor — Electronic device (optional) on control module for indicating 
transmission fluid level.

PCCS

 

P

 

ROM 

 

C

 

alibration 

 

C

 

onfigurator 

 

S

 

ystem

PCMCIA

 

P

 

ersonal 

 

C

 

omputer 

 

M

 

emory 

 

C

 

ard 

 

I

 

nternational 

 

A

 

ssociation — Memory device for use 
with Pro-Link

 

®

 

 containing Allison Transmission programming and diagnostics.

PROM

 

P

 

rogrammable 

 

R

 

ead 

 

O

 

nly 

 

M

 

emory

PSS

 

P

 

rimary 

 

S

 

hift 

 

S

 

elector — Main shift selector in a two-selector control system.

PTO

 

P

 

ower 

 

T

 

ake

 

o

 

ff

PWM Solenoid

 

P

 

ulse 

 

W

 

idth 

 

M

 

odulated 

 

Solenoid

 

 — Solenoids are controlled by pulse width modulation. 
Solenoid control of clutch pressures is based on the solenoid’s duty cycle. Duty cycle is 
determined by the ratio of solenoid’s on-time to off-time.

RMR

 

R

 

etarder 

 

M

 

odulation 

 

R

 

equest — Signal from a retarder control device.

RPR

 

R

 

eturn to 

 

P

 

revious 

 

R

 

ange — Diagnostic response in which the transmission is 
commanded to return to previously commanded range.

SCI

 

S

 

erial 

 

C

 

ommunication 

 

I

 

nterface — Used to transmit data and messages between the 
diagnostic tool and the ECU and other systems such as electronically-controlled engines.

SOL OFF All 

 

SOL

 

enoids 

 

OFF

 

SPI

 

S

 

erial 

 

P

 

eripheral 

 

I

 

nterface — The means of communication between the microprocessor 
and the interface circuits.

SSS

 

S

 

econdary 

 

S

 

hift 

 

S

 

elector — Alternate shift selector in a two-selector control system.

TID

 

T

 

rans

 

ID 

 

— A feature which allows the ECU to know the transmission configuration and 
provide the corresponding calibration required.

TPS

 

T

 

hrottle 

 

P

 

osition Sensor — Potentiometer for signaling the position of the engine fuel 
control lever.

V Version — Abbreviation used in describing ECU software levels.

VDC Volts Direct Current (DC)

VIM Vehicle Interface Module — A watertight box containing relays and fuses — interfaces the 
transmission electronic control system with components on the vehicle.

VIW Vehicle Interface Wiring — Interfaces ECU programmed input and output functions with 
the vehicle wiring.

Volt Unit of electrical force.

VOM Volt/ohmmeter

WOT Wide Open Throttle

WT World Transmission

∞ Infinity — Condition of a circuit with higher resistance than can be measured, effectively 
an open circuit.

2–3. ABBREVIATIONS (cont’d)
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3–1. BASIC KNOWLEDGE REQUIRED

 

To service WTEC III Electronic Controls, the technician must understand basic electrical concepts. Technicians 
need to know how to use a volt/ohmmeter (VOM) to make resistance and continuity checks. Most troubleshooting 
checks consist of checking resistance, continuity, and checking for shorts between wires and to ground. The 
technician should be able to use jumper wires and breakout harnesses and connectors. Technicians unsure of 
making the required checks should ask questions of experienced personnel or find instruction.

The technician should also have the mechanical aptitude required to connect pressure gauges or transducers to 
identified pressure ports used in the troubleshooting process. Pressure tap locations and pressure values are shown 
in Appendix B — Checking Clutch Pressures.

Input power, ground, neutral start circuitry, etc., can cause problems with electronic controls or vehicle functioning 
and may not generate a diagnostic code. A working knowledge of WT Series Electronic Controls vehicle 
installation is necessary in troubleshooting installation-related problems. 

Refer to Section 8 for information concerning performance complaints (non-code) troubleshooting. A complete 
wiring schematic is shown in Appendix J. Refer to the WTEC III Controls and General Information Sales Tech 
Data Book for information concerning electronic controls installation and the Installation Checklist. Reliable 
transmission operation and performance depend upon a correctly installed transmission. Review the Installation 
Checklist in the MD, HD, B 300/B 400, and B 500 Sales Tech Data Books to ensure proper installation.

 

NOTE: Allison Transmission is providing for service of wiring harnesses and wiring harness components as 
follows:

 

•

 

Repair parts for the internal wiring harness and for wiring harness components attached to the shift selector 
will be available through the Allison Transmission Parts Distribution Center (PDC). Use the P/N from your 
appropriate parts catalog or from Appendix E in this manual. Allison Transmission is responsible for 
warranty on these parts.

 

•

 

Repair parts for the external harnesses and external harness components must be obtained from St. Clair 
Technologies Inc. (SCTI). SCTI provides parts to any Allison customer or OEM and is responsible for 
warranty on these parts. SCTI recognizes ATD, manufacturers, and SCTI part numbers. SCTI provides a 
technical HELPLINE at 519-627-1673 (Wallaceburg). SCTI will have parts catalogs available. The SCTI 
addresses and phone numbers for parts outlets are: 

 

•

 

St. Clair Technologies, Inc. stocks a WTEC III external harness repair kit, P/N 29532362, as a source for 
some external harness repair parts. SCTI is the source for external harness repair parts.

St. Clair Technologies, Inc.
1050 Old Glass Road
Wallaceburg, Ontario, Canada, N8A 3T2
Phone: (519) 627-1673 
Fax: (519) 627-4227

St. Clair Technologies, Inc.
1111 Mikesell Street
Charlotte, Michigan  48813
Phone: (517) 541-8166
Fax: (517) 541-8167

St. Clair Technologies, Inc.
c/o Mequilas Tetakawi
Carr. Internationale KM 1969
Guadalajara – Nogales, KM2
Empalme, Sonora, Mexico
Phone: 011-52-622-34661
Fax: 011-52-622-34662

 

S

 

ECTION

 

3 — BASIC KNOWLEDGE
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3–2. USING THE TROUBLESHOOTING MANUAL

 

Use this manual as an aid to troubleshooting the WTEC III Electronic Controls. Every possible problem and its 
solution cannot be encompassed by any manual. However, this manual does provide a starting point from which 
most problems can be resolved.

Once a problem solution is discovered in the manual do not look further for other solutions. It is necessary to 
determine 

 

why

 

 a problem occurred. For example, taping a wire that has been rubbing on a frame rail will not 
correct the problem unless the rubbing contact is eliminated.

 

3–3. SYSTEM OVERVIEW

 

WTEC III Electronic Control functions are controlled by the ECU. The ECU reads shift selector range selection, 
output speed, and throttle position to determine when to command a shift. When a shift occurs, the ECU monitors 
turbine speed, output speed, and throttle position to control the oncoming and off-going clutches during the shift.

When the ECU detects an electrical fault, it logs a diagnostic code indicating the faulty circuit and may alter the 
transmission operation to prevent or reduce damage.

When the ECU detects a non-electrical problem while trying to make a shift, the ECU may try that shift a second or 
third time before setting a diagnostic code. Once that shift has been retried, and a fault is still detected, the ECU 
sets a diagnostic code and holds the transmission in a fail-to-range mode of operation.

 

3–4. IMPORTANT INFORMATION IN THE TROUBLESHOOTING PROCESS

 

Before beginning the troubleshooting process, read and understand the following:

 

•

 

WTEC III wire identification presents the wire number followed by the ECU terminal source
(i.e., 157-S30). If there is a letter suffix following the wire number, there is a splice between the ECU 
source and wire destination (i.e., 136A-S16).

 

•

 

Shut off the engine and ignition before any harness connectors are disconnected or connected.

 

•

 

Remember to do the following when checking for shorts and opens: 

 

—

 

Minimize movement of wiring harnesses when looking for shorts. Shorts involve wire-to-wire or 
wire-to-ground contacts and moving the harnesses may eliminate the problem.

 

—

 

Wiggle connectors, harnesses, and splices when looking for opens. This simulates vehicle 
movements which occur during actual operation.

 

•

 

When disconnecting a harness connector, be sure that pulling force is applied to the connector itself and 

 

not the wires

 

 extending from the connector.

 

•

 

Resistance checks involving the wiring between the ECU connectors and other components adds about 
one ohm of resistance to the component resistance shown.
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•

 

Inspect all connector terminals for damage. Terminals may have bent or lost the necessary tension to 
maintain firm contact.

 

•

 

Clean dirty terminals or connectors with isopropyl alcohol and a cotton swab, or a good quality, non-
residue, non-lubricating, cleaning solvent such as LPS Electro Contact Cleaner

 

®

 

 or LPS NoFlash 
Electro Contact Cleaner

 

®

 

. 

 

•

 

Diagnostic codes displayed after system power is turned on with a harness connector disconnected, can 
be ignored and cleared from memory. Refer to Section 6, Diagnostic Codes, for the code clearing 
procedure.

 

3–5. BEGINNING THE TROUBLESHOOTING PROCESS

 

NOTE: Whenever a transmission is overhauled, exchanged, or has undergone internal repairs, the Electronic 
Control Unit (ECU) must be “RESET TO UNADAPTED SHIFTS.” See Service Information Letter 
16-WT-96, Revision A for further details.

 

1. Begin troubleshooting by checking the transmission fluid level and ECU input voltage. Remember 
that some problems may be temperature related. Do troubleshooting at the temperature level where 
the problem occurs. Check diagnostic codes by:

 

•

 

Using the shift selector display. (See Paragraph 6–2 for code reading.)

 

•

 

Using the Pro-Link

 

®

 

 9000 diagnostic tool.

2. When a problem exists but a diagnostic code is not indicated, refer to the Performance Complaint 
Section (Section 8) for a listing of various electrical and hydraulic problems, their causes, and remedies.

3. If a diagnostic code is found in the ECU memory, record all available code information and clear the 
active indicator (refer to Section 6).

4. Test drive the vehicle to confirm a diagnostic code or performance complaint.

 

•

 

If the code reappears, refer to the Diagnostic Code section (Section 6) and the appropriate code 
chart. The Diagnostic Code section lists diagnostic codes and their description. Locate the 
appropriate troubleshooting chart and follow the instructions.

 

CAUTION:

 

The cleaning solvent must not be chlorine based, contain petroleum distillates, or conduct
electricity. The cleaning solvent should evaporate quickly to prevent the possibility of
condensation within the connectors. Always blow or shake any excess cleaner from the
connector before assembling it to its mating connector or hardware. Cleaner trapped in the
connector can affect the connector seal. (Refer to SIL 17-TR-94 for detailed information
on the recommended cleaners.)

 

CAUTION:

 

Care should be taken when welding on a vehicle equipped with electronic controls. Refer
to Appendix G, Paragraph 1–1.
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•

 

If the code does not reappear, it may be an intermittent problem. Use the Pro-Link

 

®

 

 and the code 
display procedure described in Section 6. The code display procedure will indicate the number of 
times the diagnostic code has occurred. Refer to the troubleshooting chart for possible cause(s) of 
the problem.

 

•

 

Appendix A deals with the identification of potential circuit problems. Refer to Appendix A if a 
circuit problem is suspected.

 

NOTE: Information concerning specific items is contained in the appendices located in the back of this 
manual. The appendices are referred to throughout the manual.
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4–1. CHECKING OPENS, SHORTS BETWEEN WIRES, AND SHORTS-TO-GROUND

 

(Use Digital Volt/Ohmmeter J 34520-A and Jumper Wire Set J 39197)

 

NOTE: Please refer to Paragraph 3–5 to begin the troubleshooting process.

 

1. Make sure all connectors are tightly connected and re-check the circuit.

2. Disconnect and inspect all connectors.

3. Thoroughly clean corroded or dirty terminals. If dirty or corroded terminals are the probable cause of 
the problems, reconnect the clean connectors and operate the vehicle normally. If the problem recurs, 
proceed with Step (4).

4. Review the WTEC III wire numbering system described in Paragraph 3–4.

5. If all connectors are clean and connected correctly, determine which wires in the chassis harness are 
indicated by the diagnostic code. For example, Code 41 12, indicates an open or short-to-ground in 
the solenoid A circuit — wires 102-T1 and 120-T4.

a. Check continuity of wires 102-T1 and 120-T4 by performing the following (refer to Figure 4–1):

(1) Disconnect the blue “T” connector from the ECU and disconnect the harness from the transmission 
main connector. At one end of the harness, using jumper wire kit J 39197 and connector probes in 
J 39775-CP, connect wire 102-T1 and 120-T4 to each other, being careful not to distort the termi-
nals. Jumping the wires together creates a circuit between wires 102-T1 and 120-T4.

 

Figure 4–1. Open Circuit

 

CAUTION:

 

The cleaning solvent must not be chlorine based, contain petroleum distillates, or
conduct electricity. The cleaning solvent should evaporate quickly to prevent the
possibility of condensation within the connectors. Always blow or shake any excess
cleaner from the connector before assembling it to its mating connector or hardware.
Cleaner trapped in the connector can affect the connector seal. (Refer to SIL 17-TR-94
for detailed information on the recommended cleaners.)

+
–

0

+
–

0 OHMS OHMS

V03374.01

ECU
“T” CONNECTOR

WIRING  HARNESS

TRANSMISSION  CONNECTOR

JUMPER

Circuit has continuity.  Jumper
from 102 or 120 to another wire

produces a complete circuit.  VOM
reading is near zero Ohms.

Circuit does not have continuity due
to a broken wire (open circuit).

VOM reading is very high
(infinite Ohms or OL – overlimit).

VOLT/OHM-
METER
(VOM)
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(2) On the opposite end of the harness, check the continuity of the jumpered pair. No continuity in a 
jumpered pair circuit (infinite resistance reading) indicates an open in the wire being tested. 
Locate and repair the damaged portion of the wire.

b. If the continuity check is good (0–2 Ohms resistance), remove the jumpers. Check the harness for 
shorts between wires and shorts-to-ground by performing the following (refer to Figure 4–2):

(1) At the ECU end of the harness, touch one VOM probe to one wire of the circuit being tested 
and touch the other probe to each terminal in the same connector, then touch the probe to chas-
sis ground and to the transmission main housing. Do this for both wires in the circuit being 
tested.

(2) If at any time the VOM shows zero to low resistance, or the meter’s continuity beeper sounds, 
there is a short between the two points being probed — wire-to-wire or wire-to-ground. Isolate 
and repair the short.

 

Figure 4–2. Short Between Wires and to Ground

 

4–2. CHECKING AT TRANSMISSION CONNECTOR AND THE INTERNAL HARNESS 
FOR OPENS, SHORTS BETWEEN WIRES, AND SHORTS-TO-GROUND 

 

1. Disconnect the external wiring harness from the transmission.

2. Inspect the connectors. Any terminals which are corroded or dirty must be thoroughly cleaned.

3. If the connectors are clean and connected correctly, determine which wires in the harness to test. 
Use the diagnostic code system schematic to locate the wire terminals. For this example, Code 41 12 
indicates an open or short-to-ground in solenoid “A” circuit — wires 102-T1 and 120-T4 (refer to 
Figure 4–3 and 4–4).

+
–

0

+
–

0

TRANSMISSION  CONNECTOR

WIRING  HARNESS

Two wires have frayed and are shorted
together.  Continuity beeper of VOM will
sound, or reading will go to zero Ohms
when these two wires are probed with

the VOM.

Harness has been chafed and one or more
wires are shorted-to-ground.  VOM continuity
beeper will sound, or reading will go to zero

Ohms when meter is probing between this wire
and chassis ground. 

Wires shorted
together

0 OHMS0 OHMS

Shorted to
ground on
metal frame
rail

Ground
to metal
frame rail
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ECU
“T” CONNECTOR

VOLT/OHM-
METER
(VOM)
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a. At the transmission connector, check the resistance of the A solenoid circuit. Resistance of a 
solenoid circuit should be 2.4–5 Ohms — covering a temperature range of –18°C to 149°C
(0°F to 300°F). Refer to Solenoid Resistance vs. Temperature chart in Appendix K. No continuity
in the circuit (infinite resistance) indicates an open in the internal harness, the feedthrough 
connector, or the solenoid coil. Locate and repair the open in the internal harness or replace the 
internal harness, replace the feedthrough connector, or replace the solenoid.

 

Figure 4–3. Checking Continuity

 

b. If the resistance check is good, check the harness for shorts between wires and to ground by per-
forming the following (refer to Figure 4–4):

(1) At the transmission connector, touch one probe of the VOM to one wire of the circuit being 
tested and touch the other probe to each terminal in the connector and to chassis ground and 
the transmission main housing. Do this for both wires in the circuit being tested.

(2) If the VOM shows zero to low resistance, or the continuity beeper sounds, there is a short 
between the two points being probed, wire-to-wire or wire-to-ground. An indication of a short 
may be caused by a splice to the wire being checked. Check the wiring diagram in Appendix J 
for splice locations. If the short is not a splice, then isolate and repair the short.

 

CAUTION:

 

The cleaning solvent must not be chlorine based, contain petroleum distillates, or
conduct electricity. The cleaning solvent should evaporate quickly to prevent the
possibility of condensation within the connectors. Always blow or shake any excess
cleaner from the connector before assembling it to its mating connector or hardware.
Cleaner trapped in the connector can affect the connector seal. (Refer to SIL 17-TR-94
for detailed information on the recommended cleaners.)

VOLT/OHM-
METER
(VOM)

FEEDTHROUGH
HARNESS

CONNECTOR

Circuit does not have continuity due to a
broken wire (open circuit).  VOM reading is
very high (infinite ohms or OL–overlimit).
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* Refer to Appendix J

INFINITE (      ) OHMS

+
–

3.5
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TEMPERATURE* 
Circuit has continuity.
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–
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Figure 4–4. Short Between Wires and to Ground

 

NOTE: When conducting circuit checks that include the external harness, add one (1) Ohm to the values 
shown. Speed sensor resistance is 270–330 Ohms. C3 pressure switch resistance is two (2) Ohms 
maximum when switch is closed and 20,000 Ohms minimum when switch is open.

+
–

0

+
–

0

Two wires have frayed and are shorted
together.  Continuity beeper of VOM will
sound, or reading will go to zero Ohms
when these two wires are probed with

the VOM.

Harness has been chafed and one or more
wires are shorted to ground.  VOM continuity

beeper will sound or meter reading will go
to zero Ohms when meter is probing between

this wire and chassis ground.
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The Oil Level Sensor (Figure 5–1) provides a means of electronically checking the transmission fluid level from 
the shift selector display, the Pro-Link

 

®

 

 9000 (DDR) diagnostic tool, or a customer-furnished remote display.

 

Figure 5–1. Oil Level Sensor

 

5–1. ELECTRONIC FLUID LEVEL CHECK (SHIFT SELECTOR)

 

NOTE: The pushbutton and lever shift selectors can display one character at one time. The strip pushbutton 
shift selector has no diagnostic or display capability. The Pro-Link

 

®

 

 

 

9000 or a customer-furnished 
remote display must be used to obtain fluid level information when using the strip pushbutton shift 
selector. 

 

A. Fluid Level Check Procedure

 

1. Park the vehicle on a level surface and shift to 

 

N

 

 (Neutral). Apply the parking brake.

2. On the Pushbutton shift selector, simultaneously press the 

 

⇑ (

 

Up

 

)

 

 and 

 

⇓ (

 

Down

 

) 

 

arrow buttons
once.

3. On the Lever shift selector, press the “display mode” button once.

4. For a strip pushbutton shift selector, refer to the Pro-Link

 

®

 

 9000 manual or to Appendix N in this
manual.

 

NOTE: The ECU may delay the fluid level check until the following conditions are met:

 

•

 

The fluid temperature is between 60°C (140°F) and 104°C (220°F).

 

•

 

The transmission is in N (Neutral).

 

•

 

The vehicle has been stationary for approximately two minutes to allow the fluid to settle.

 

•

 

The engine is at idle (below 1000 rpm — not “fast” idle).

See “Invalid for Display” information in Steps (8) and (9). 

V03353

 

S

 

ECTION

 

5 — OIL LEVEL SENSOR
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5. Correct fluid level is reported when 

 

o

 

,

 

 L

 

 is displayed (

 

o

 

,

 

 L

 

 indicates the Oil Level Check Mode),
followed by 

 

o

 

,

 

 K

 

. The 

 

o

 

,

 

 K

 

 display indicates the fluid level is within the proper fluid level zone.

 

Remember that the display occurs one character at a time.

 

 The sensor display and the transmis-
sion dipstick may not agree exactly because the oil level sensor compensates for fluid temperature.

 

Example: 

 

o

 

,

 

 L

 

;

 

 o

 

,

 

 K

 

 — Indicates correct fluid level.

6. Low fluid level is reported when 

 

o

 

,

 

 L

 

 is displayed, followed by

 

 L

 

,

 

 o

 

 and a number. 

 

L

 

,

 

 o

 

 indicates a
low fluid level and the number is the number of quarts of fluid the transmission requires.

 

Example: 

 

o

 

,

 

 L

 

;

 

 L

 

,

 

 o

 

;

 

 2

 

 — Indicates 2 additional quarts of fluid will bring the fluid level within the 
proper fluid level.

7. High fluid level is reported when 

 

o

 

,

 

 L

 

 is displayed, followed by 

 

H

 

,

 

 I

 

 and a number. 

 

H

 

,

 

 I

 

 indicates
high fluid level and the number shows how many quarts the transmission is overfilled.

 

Example:

 

 

 

o

 

,

 

 L

 

,

 

 H

 

,

 

 I

 

,

 

 1

 

 — Indicates one quart of fluid above the full level.

8. An Invalid for Display condition is reported when 

 

o

 

,

 

 L

 

 is displayed, followed by “–” and a number
display. The displayed number is a fault code and indicates improper conditions or a system mal-
function.

 

Example:

 

 

 

o

 

,

 

 L

 

, –,

 

 7,0

 

 — Indicates an Invalid for Display condition and fault code 70.

9. Invalid for Display is activated when conditions do not allow the fluid level to be checked electron-
ically. Review the following codes and conditions, and correct as necessary. 

 

CAUTION:

 

A low or high fluid level causes overheating and irregular shift patterns. An incorrect fluid
level can damage the transmission.

 

Table 5–1. Invalid for Display Codes

CODE CAUSE OF CODE

  

XXXX

 

* — Settling time too short

  

5555

 

,

  

0000

 

— Engine speed (rpm) too low

  

5555

 

,

  

9999     

 

— Engine speed (rpm) too high

  

6666

 

,

  

5555

 

—  

 

N

 

 (Neutral) must be selected

  

7777

 

,

  

0000

 

— Sump fluid temperature too low

  

7777

 

,

  

9999

 

— Sump fluid temperature too high

  

8888

 

,

  

9999     

 

— Output shaft rotation

  

9999

 

,

  

5555

 

— Sensor failure**

 

* A number between 8 and 1 that flashes during the count-
down period.

** Speed sensor, throttle sensor, temperature sensor, or oil 
level sensor.
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10.  To exit the fluid level display mode:

 

•

 

Pushbutton shift selector — press the 

 

N

 

 (Neutral) pushbutton or press 

 

⇑

 

 and 

 

⇓

 

 arrow 
pushbuttons simultaneously two times. 

 

•

 

Lever shift selector — press the “display mode” button two times or move the lever.

 

5–2. ELECTRONIC FLUID LEVEL CHECK (PRO-LINK

 

®

 

 9000)

 

The Pro-Link

 

®

 

 

 

9000 (DDR) can also be used to electronically check the transmission’s fluid level. Further detail is 
also provided in Appendix N of this manual.

 

A. Fluid Level Check Procedure

 

1. Connect the DDR to the DDR connector.

2. Scroll (down) the Diagnostic Data List to “OIL LVL” display.

3. Read the fluid level, repeat the check to confirm the first reading.

 

NOTE: The ECU may delay the fluid level check until the following conditions are met:

 

•

 

The fluid temperature is between 60°C (140°F) and 104°C (220°F).

 

•

 

The transmission is in N (Neutral).

 

•

 

The vehicle has been stationary for approximately two minutes to allow the fluid to settle.

 

•

 

The engine is at idle.

 

The reason for a delayed fluid level check is indicated on the DDR by one of the following diagnostic messages:

 

CAUTION:

 

A low or high fluid level causes overheating and irregular shift patterns and, if not
corrected, can damage the transmission.

 

Table 5–1.

DDR MESSAGE

O L

 

— SETTLING TIME (8 down to 1)

 

O L 

 

— ENGINE SPEED LO

 

O L

 

— ENGINE SPEED HI

 

O L

 

— SELECT 

 

N

 

 (NEUTRAL)

 

O L

 

— SUMP TEMP LO

 

O L 

 

— SUMP TEMP HI

 

O L

 

— OUTPUT SPEED HI

 

O L

 

— CHECK CODES
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NOTES
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6–1. DIAGNOSTIC CODE MEMORY

 

Diagnostic codes are logged in a list in memory (sometimes referred to as the queue), listing the most recently 
occurring code first and logging up to five codes. The codes contained in the list have information recorded as 
shown in the table below (codes are examples). Access to the code list position, main code, subcode and active 
indicator is through either the shift selector display or the Pro-Link

 

®

 

 diagnostic tool. Access to ignition cycle 
counter and event counter information is through the diagnostic tool only. Further detail on the use of
Pro-Link

 

®

 

 9000 DDR is presented in Appendix N of this manual. 

The following paragraphs define the different parts of the code list.

 

A. Code List Position. 

 

The position which a code occupies in the code list. Positions are displayed as 
“d1” through “d5” (Code List Position #1 through Code List Position #5).

 

B. Main Code. 

 

The general condition or area of fault detected by the ECU.

 

C. Subcode. 

 

The specific area or condition related to the main code in which a fault is detected.

 

D. Active Indicator. 

 

Indicates when a diagnostic code is active. The MODE indicator LED on the shift 
selector is illuminated or the diagnostic tool displays 

 

YES

 

.

 

E. Ignition Cycle Counter. 

 

Determines when inactive diagnostic codes are automatically cleared from 
the code list. The counter is increased by one each time a normal ECU power down occurs (ignition 
turned off). Inactive codes are cleared from the code list after the counter exceeds 25.

 

F. Event Counter. 

 

Counts the number of occurrences of a diagnostic code. If a code is already in the 
code list and the code is again detected, that code is moved to position d1, the active indicator is 
turned on, the Ignition Cycle Counter is cleared, and 1 is added to the Event Counter.

 

6–2. CODE READING AND CODE CLEARING

 

Diagnostic codes can be read and cleared by two methods: by using the Pro-Link

 

®

 

 9000 diagnostic tool or by 
entering the diagnostic display mode and using the shift selector display. The use of the Pro-Link

 

®

 

 9000 diagnostic 
tool is described in the instruction manual furnished with each tool and briefly in Appendix N of this manual. The 
method of reading and clearing codes described in this section refers to entering the diagnostic display mode by the 
proper button movements on the shift selector.

 

Table 6–1. Code List

Code List 
Position Main Code Subcode Active Indicator

Ignition Cycle 
Counter Event Counter

 

d1 21 12 YES 00 10
d2 41 12 YES 00 04
d3 23 12 NO 08 02
d4 34 12 NO 13 01
d5 56 11 NO 22 02

 

Displayed on shift selector and diagnostic tool 
d = “diagnostic”

YES = LED indicator 
illuminated

Not available on shift selector display

 

S

 

ECTION
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The diagnostic display mode may be entered for viewing of codes at any speed. Active codes can only be cleared 
when the output speed = 0 and no output speed sensor failure is active.

 

A. Reading Codes. 

 

Enter the diagnostic display mode by pressing the 

 

⇑ (

 

Up

 

)

 

 and 

 

⇓ (

 

Down

 

)

 

 arrow 
buttons at the same time on a pushbutton selector, or by momentarily pressing the “display mode” 
button on a lever shift selector.

 

 

 

NOTE: If a DO NOT SHIFT condition is present (CHECK TRANS light illuminated) at this time, the shift 
selector may or may not respond to requested range changes.

NOTE: If an oil level sensor is present, then fluid level will be displayed first. Diagnostic code display is 
achieved by simultaneously depressing the 

 

⇑

 

 (

 

Up

 

)

 

 and 

 

⇓

 

 (

 

Down

 

)

 

 arrow buttons a second time or the 
“display mode” button a second time.

 

The code list or queue position is the first item displayed, followed by the main code and the subcode. Each item is 
displayed for about one second. The display cycles continuously until the next code list position is accessed by 
pressing the 

 

MODE

 

 button. The following list represents the display cycle using code 25 11 as an example:

1. Code list position — 

 

d

 

,

 

 1

 

2. Main code — 

 

2

 

,

 

 5

 

3. Subcode —

 

1

 

,

 

 1

 

4. Cycle repeats — 

 

d

 

,

 

 1

 

,

 

 2

 

,

 

 5

 

,

 

 1

 

,

 

 1

 

To view the second, third, fourth, and fifth positions (d2, d3, d4, and d5), momentarily press the 

 

MODE

 

 button as 
explained above.

Momentarily press the 

 

MODE

 

 button after the fifth position is displayed to restart the sequence of code list 
positions.

An active code is indicated by the illumination of the LED

 

 

 

indicator when a code position is displayed while in the 
diagnostic display mode. In the normal operating mode, the LED indicator illuminates to show a secondary mode 
operation.

Any code position which does not have a diagnostic code logged will display “–” for both the main and subcodes. 
No diagnostic codes are logged after an empty code position.

 

B. Clearing Active Indicators. 

 

A diagnostic code’s active indicator can be cleared, which allows the 
code inhibit to be cleared but remains in the queue as inactive.

The active indicator clearing methods are:

1. Power down — All active indicators, except code 69 34 (refer to the code chart), are cleared at 
ECU power down.

2. Self-clearing — Some codes will clear their active indicator when the condition causing the code 
is no longer detected by the ECU.
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3. Manual — Some active indicators can be cleared manually, while in the diagnostic display mode, 
after the condition causing the code is corrected.

 

C. Manually Clearing Codes and Active Indicators from the Code List.

 

 To clear active indicators or 
all codes:

1. Enter the diagnostic display mode.

2. Press and hold the 

 

MODE

 

 button for approximately three seconds until the LED indicator flashes. 
All active indicators are cleared. To remove all inactive codes, press and hold the 

 

MODE 

 

button 
for about ten seconds until the LED indicator flashes again.

 

 

 

All active indicators will be cleared at 
ECU power down.

3. Codes that cannot be manually cleared will remain.

 

D. Exiting the diagnostic display mode. 

 

Exit the diagnostic display mode using one of the following 
procedures:

1. On a pushbutton shift selector, press the 

 

⇑ (

 

Up

 

)

 

 and 

 

⇓ (

 

Down

 

) 

 

arrow buttons at the same time or 
press any range button, 

 

D

 

, 

 

N

 

, or 

 

R

 

. The shift (

 

D

 

, 

 

N

 

, or 

 

R

 

) is commanded if not inhibited by an 
active code.

2. On a lever shift selector, momentarily press the “display mode” button or move the shift lever to any 
shift position other than the one it was in when the diagnostic display mode was activated. If the 
shift is inhibited, the ECU will continue to command the current transmission range attained and the 
lever should be returned to its original position.

3. Wait until timeout (approximately 10 minutes) and the system will automatically return to the 
normal operating mode.

4. Turn off power to the ECU (turn off the vehicle engine at the ignition switch).

 

6–3. DIAGNOSTIC CODE RESPONSE

 

The following ECU responses to a fault provide for safe transmission operation:

 

•

 

D

 

o 

 

N

 

ot 

 

S

 

hift (DNS) Response

 

—

 

Release lockup clutch and inhibit lockup operation.

 

—

 

Inhibit all shifts.

 

—

 

Turn on the 

 

CHECK TRANS

 

 light.

 

—

 

Display the range attained.

 

—

 

Ignore any range selection inputs from the pushbutton or lever shift selector.

 

•

 

D

 

o 

 

N

 

ot 

 

A

 

dapt (DNA) Response 

 

—

 

The ECU stops adaptive shift control while the code is active. Do not adapt shifts when a code with 
the DNA response is active.

 

CAUTION:

 

If an active indicator is cleared while the transmission is locked in a forward range or
reverse (fail-to-range), the transmission will remain in the forward range or reverse after
the clearing procedure is completed. Neutral must be manually selected.

Copyright 2012 TEREX ® 

https://cranemanuals.com



 

WTEC I I I  ELECTRONIC CONTROLS TROUBLESHOOTING MANUAL

 

6–4 Copyright © 1999 General Motors Corp.

 

DIAGNOSTIC CODES

 

•

 

SOL

 

enoid 

 

OFF

 

 (SOL OFF) Response

 

—

 

All solenoids are commanded off (turning solenoids “A” and “B” off electrically causes them to be 
on hydraulically).

 

•

 

R

 

eturn to 

 

P

 

revious 

 

R

 

ange (RPR) Response

 

—

 

When the speed sensor ratio or C3 pressure switch tests associated with a shift are not successful, 
the ECU commands the same range as commanded before the shift.

 

•

 

N

 

eutral

 

 N

 

o 

 

C

 

lutches (NNC) Response

 

—

 

When certain speed sensor ratio or C3 pressure switch tests are not successful, the ECU commands 
a neutral condition with no clutches applied.

 

6–4. SHIFT SELECTOR DISPLAYS RELATED TO ACTIVE CODES

 

•

 

“Cateye” — The forward slash segments and the middle horizontal segments (-\-) may be on under the 
following conditions:

 

—

 

RSI link fault is active (code 23 12 or 23 14)

 

—

 

When two COP timeouts occur within two seconds of each other (reference code 69 33)

 

—

 

Shift selector display line fault is active (23 16)

 

•

 

All Segments Displayed — All display segments will be illuminated if a severity 1 diagnostic code is 
present during initialization, or if an electrical code for solenoids A, B, C, D, E, or G is logged before 
initialization completes.

 

6–5. DIAGNOSTIC CODE LIST AND DESCRIPTION

 

Table 6–2. WT Series Diagnostic Codes 

Main
Code

Sub-
code Description

CHECK 
TRANS

Light
Inhibited Operation

Description

 

13
(pg 6–20)

12 ECU input voltage, low Yes DNS, DNA, SOL OFF (hydraulic default)

13 ECU input voltage, medium low No DNA

23 ECU input voltage, high Yes DNS, SOL OFF (hydraulic default)

14 12 Oil level sensor, failed low No None

(pg 6–24) 23 Oil level sensor, failed high No None

21 12 Throttle position sensor, failed low No Use throttle default values, DNA

(pg 6–28) 23 Throttle position sensor, failed high No Use throttle default values, DNA

22
(pg 6–32)

14 Engine speed sensor reasonableness 
test 

No Use default engine speed, DNA

15 Turbine speed sensor reasonableness 
test

Yes DNS, lock in current range, DNA

16 Output speed sensor reasonableness 
test

Yes 

 

(1)

 

DNS, lock in current range, DNA
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23
(pg 6–36)

12 Primary shift selector or RSI link fault No Hold in last valid direction. May cause 
“cateye” display.

 13 Primary shift selector mode function 
fault

No Mode change not permitted

14 Secondary shift selector or RSI link 
fault

No Hold in last valid direction. May cause 
“cateye” display.

15 Secondary shift selector mode 
function fault

No Mode change not permitted

16 Shift Selector display line fault No None. May cause “cateye” display.

24 12 Sump fluid temperature, cold Yes DNS, lock in neutral

(pg 6–38) 23 Sump fluid temperature, hot No No upshifts above a calibration range

25
(pg 6–44)

00 Output speed sensor, detected at 
0 output rpm, Low

Yes 

 

(1)

 

DNS, lock in current range (Low), DNA

11 Output speed sensor, detected at 
0 output rpm, 1st 

Yes 

 

(1)

 

DNS, lock in current range (1st), DNA

22 Output speed sensor, detected at
0 output rpm, 2nd 

Yes 

 

(1)

 

DNS, lock in current range (2nd), DNA

33 Output speed sensor, detected at
0 output rpm, 3rd

Yes 

 

(1)

 

DNS, lock in current range (3rd), DNA

44 Output speed sensor, detected at
0 output rpm, 4th

Yes 

 

(1)

 

DNS, lock in current range (4th), DNA

55 Output speed sensor, detected at 
0 output rpm, 5th

Yes 

 

(1)

 

DNS, lock in current range (5th), DNA

66 Output speed sensor, detected at 
0 output rpm, 6th

Yes 

 

(1)

 

DNS, lock in current range (6th), DNA

77 Output speed sensor, detected at
0 output rpm, Reverse range

Yes 

 

(1)

 

DNS, lock in current range (R), DNA

26 00 Throttle source not detected No Use throttle default values, DNA

(pg 6–47) 11 Engine coolant source not detected No Use default value of –18˚C (0˚F)

32 00 C3 pressure switch open, Low range Yes DNS, lock in current range (Low), DNA

(pg 6–48) 33 C3 pressure switch open, 3rd range Yes DNS, lock in current range (3rd), DNA

55 C3 pressure switch open, 5th range Yes DNS, lock in current range (5th), DNA

77 C3 pressure switch open, Reverse 
range

Yes DNS, lock in current range (R), DNA

33
(pg 6–50)

12 Sump oil temperature sensor failed 
low

No Use default value of 93˚C (200˚F)

23 Sump oil temperature sensor failed 
high

No Use default value of 93˚C (200˚F)
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34
(pg 6–53)

12 Factory calibration compatibility 
number wrong

Yes

 

(5)

 

DNS, SOL OFF (hydraulic default), DNA

13 Factory calibration block checksum Yes

 

(5)

 

DNS, SOL OFF (hydraulic default), DNA

14 Power off block checksum No Use previous location, or factory 
calibration and reset adaptive, DNA

15 Diagnostic queue block checksum No Use previous location, or clear diagnostic 
queue, DNA

16 Real time block checksum Yes DNS, SOL OFF (hydraulic default), DNA

17 Customer modifiable constants 
checksum

Yes

 

(5)

 

DNS, SOL OFF (hydraulic default), DNA

35
(pg 6–54)

00 Power interruption (code set after 
power restored)

No None (hydraulic default during 
interruption)

16 Real time write interruption Yes DNS, SOL OFF (hydraulic default), DNA

36
(pg 6–57)

00 Hardware/software not compatible Yes 

 

(2)

 

DNS, SOL OFF (hydraulic default), DNA

01 TID not compatible with hardware/
software

No

 

(2)

 

Use TIDCAP cal

02 TID did not complete No Use TIDCAP cal, code 42 XX or 69 XX 
may be logged

42 12 Short-to-battery, A solenoid circuit Yes DNS, SOL OFF, DNA

(pg 6–58) 13 Short-to-battery, B solenoid circuit Yes DNS, SOL OFF, DNA

14 Short-to-battery, C solenoid circuit Yes DNS, SOL OFF, DNA

15 Short-to-battery, D solenoid circuit Yes DNS, SOL OFF, DNA

16 Short-to-battery, E solenoid circuit Yes DNS, SOL OFF, DNA

21 Short-to-battery, F solenoid circuit No Lockup inhibited, DNA

22 Short-to-battery, G solenoid circuit Yes DNS, SOL OFF, DNA

23 Short-to-battery, H solenoid circuit No Differential lock inhibited (3070 only), 
retarder inhibited 

24 Short-to-battery, J solenoid circuit No Low and 1st inhibited

26 Short-to-battery, N solenoid circuit No Low and 1st inhibited, allow retarder

44
(pg 6–62)

12 Short-to-ground, A solenoid circuit Yes DNS, SOL OFF (hydraulic default), DNA

13 Short-to-ground, B solenoid circuit Yes DNS, SOL OFF (hydraulic default), DNA

14 Short-to-ground, C solenoid circuit Yes DNS, SOL OFF (hydraulic default), DNA

15 Short-to-ground, D solenoid circuit Yes DNS, SOL OFF (hydraulic default), DNA

16 Short-to-ground, E solenoid circuit Yes DNS, SOL OFF (hydraulic default), DNA

21 Short-to-ground, F solenoid circuit No Lockup inhibited, DNA

22 Short-to-ground, G solenoid circuit Yes DNS, SOL OFF (hydraulic default), DNA

 

Table 6–2. WT Series Diagnostic Codes 
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44 

 

(cont’d)

 

23 Short-to-ground, H solenoid circuit No Differential lock inhibited (3070 only), 
retarder operation inhibited

24 Short-to-ground, J solenoid circuit No Low and 1st inhibited

26 Short-to-ground, N solenoid circuit No Low and 1st inhibited, retarder allowed

45 12 Open circuit, A solenoid circuit Yes DNS, SOL OFF (hydraulic default), DNA

(pg 6–66) 13 Open circuit, B solenoid circuit Yes DNS, SOL OFF (hydraulic default), DNA

14 Open circuit, C solenoid circuit Yes DNS, SOL OFF (hydraulic default), DNA

15 Open circuit, D solenoid circuit Yes DNS, SOL OFF (hydraulic default), DNA

16 Open circuit, E solenoid circuit Yes DNS, SOL OFF (hydraulic default), DNA

21 Open circuit, F solenoid circuit No Lockup inhibited, DNA

22 Open circuit, G solenoid circuit Yes DNS, SOL OFF (hydraulic default), DNA

23 Open circuit, H solenoid circuit No Differential lock inhibited (3070 only), 
retarder inhibited

24 Open circuit, J solenoid circuit No Low and 1st inhibited

26 Open circuit, N solenoid circuit No Low and 1st inhibited, retarder allowed

46 21 Overcurrent, F solenoid circuit No Lockup inhibited, DNA

(pg 6–70) 26 Overcurrent, N and H solenoid circuit No Low and first inhibited or retarder 
inhibited, DNA

27 Overcurrent, A-Hi solenoid circuit Yes DNS, SOL OFF (hydraulic default), DNA

51
(pg 6–72)

01 Offgoing ratio test (during shift),
Low to 1

Yes DNS, RPR, DNA

10 Offgoing ratio test (during shift),
1 to Low

Yes DNS, RPR, DNA

12 Offgoing ratio test (during shift),
1 to 2

Yes DNS, RPR, DNA

21 Offgoing ratio test (during shift),
2 to 1

Yes DNS, RPR, DNA

23 Offgoing ratio test (during shift),
2 to 3

Yes DNS, RPR, DNA

24 Offgoing ratio test (during shift),
2 to 4

Yes DNS, RPR, DNA

35 Offgoing ratio test (during shift),
3 to 5

Yes DNS, RPR, DNA

42 Offgoing ratio test (during shift),
4 to 2

Yes DNS, RPR, DNA

43 Offgoing ratio test (during shift),
4 to 3

Yes 

 

(1)

 

DNS, RPR, DNA

45 Offgoing ratio test (during shift),
4 to 5

Yes 

 

(1)

 

DNS, RPR, DNA
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51 

 

(cont’d)

 

46 Offgoing ratio test (during shift),
4 to 6

Yes DNS, RPR, DNA

53 Offgoing ratio test (during shift),
5 to 3

Yes DNS, RPR, DNA

64 Offgoing ratio test (during shift),
6 to 4

Yes DNS, RPR, DNA

65 Offgoing ratio test (during shift),
6 to 5

Yes DNS, RPR, DNA

XY Offgoing ratio test, X to Y 

 

(3)

 

52
(pg 6–74)

01 Offgoing C3PS test (during shift),
Low to 1

Yes DNS, RPR, DNA

08 Offgoing C3PS test (during shift),
Low to N1

Yes DNS, NNC, DNA

32 Offgoing C3PS test (during shift),
3 to 2

Yes DNS, RPR, DNA

34 Offgoing C3PS test (during shift),
3 to 4

Yes DNS, RPR, DNA

54 Offgoing C3PS test (during shift), 
5 to 4

Yes DNS, RPR, DNA

56 Offgoing C3PS test (during shift),
5 to 6

Yes DNS, RPR, DNA

71 Offgoing C3PS test (during shift),
R to 1

Yes DNS, NNC, DNA

72 Offgoing C3PS test (during shift),
R to 2

Yes DNS, NNC, DNA

78 Offgoing C3PS test (during shift),
R to N1

Yes DNS, NNC, DNA

99 Offgoing C3PS test (during shift),
N3 to N2

Yes DNS, RPR, DNA

XY Offgoing C3PS test, X to Y 

 

(3)

 

53
(pg 6–76)

08 Offgoing speed test (during shift),
L to N1

Yes 

 

(1)

 

DNS, NNC, DNA

18 Offgoing speed test (during shift),
1 to N1

Yes 

 

(1)

 

DNS, NNC, DNA

28 Offgoing speed test (during shift), 
2 to N1

Yes 

 

(1)

 

DNS, NNC, DNA

29 Offgoing speed test (during shift), 
2 to N2

Yes 

 

(1)

 

DNS, RPR, DNA

38 Offgoing speed test (during shift),
3 to N1

Yes 

 

(1)

 

DNS, NNC, DNA
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53 

 

(cont’d)

 

39 Offgoing speed test (during shift),
3 to N3

Yes 

 

(1)

 

DNS, RPR, DNA

48 Offgoing speed test (during shift), 
4 to N1

Yes 

 

(1)

 

DNS, NNC, DNA

49 Offgoing speed test (during shift),
4 to N3

Yes 

 

(1) DNS, RPR, DNA

58 Offgoing speed test (during shift), 
5 to N1

Yes (1) DNS, NNC, DNA

59 Offgoing speed test (during shift), 
5 to N3

Yes (1) DNS, RPR, DNA

68 Offgoing speed test (during shift), 
6 to N1

Yes (1) DNS, NNC, DNA

69 Offgoing speed test (during shift), 
6 to N4

Yes (1) DNS, RPR, DNA

78 Offgoing speed test (during shift),
R to N1

Yes DNS, NNC, DNA

99 Offgoing speed test (during shift),
N2 to N3 or N3 to N2

Yes DNS, RPR, DNA

XY Offgoing speed test (during shift),
X to Y (3)

54
(pg 6–78)

01 Oncoming ratio test (after shift),
L to 1

Yes DNS, RPR, DNA

07 Oncoming ratio test (after shift),
L to R

Yes DNS, NNC, DNA

10 Oncoming ratio test (after shift),
1 to L

Yes DNS, RPR, DNA

12 Oncoming ratio test (after shift), 
1 to 2

Yes DNS, RPR, DNA

17 Oncoming ratio test (after shift),
1 to R

Yes DNS, NNC, DNA

21 Oncoming ratio test (after shift),
2 to 1

Yes DNS, RPR, DNA

23 Oncoming ratio test (after shift), 
2 to 3

Yes DNS, RPR, DNA

24 Oncoming ratio test (during shift),
2 to 4

Yes DNS, RPR, DNA

27 Oncoming ratio test (after shift),
2 to R

Yes DNS, RPR, DNA

32 Oncoming ratio test (after shift),
3 to 2

Yes DNS, RPR, DNA

34 Oncoming ratio test (after shift),
3 to 4

Yes DNS, RPR, DNA

Table 6–2. WT Series Diagnostic Codes (cont’d)
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54 (cont’d) 35 Oncoming ratio test (during shift),
3 to 5

Yes DNS, RPR, DNA

42 Oncoming ratio test (during shift),
4 to 2

Yes DNS, RPR, DNA

43 Oncoming ratio test (after shift), 
4 to 3

Yes DNS, RPR, DNA

45 Oncoming ratio test (after shift), 
4 to 5

Yes DNS, RPR or SOL OFF
(hydraulic default), DNA

46 Oncoming ratio test (during shift),
4 to 6

Yes DNS, RPR, DNA

53 Oncoming ratio test (during shift),
5 to 3

Yes DNS, RPR, DNA

54 Oncoming ratio test (after shift),
5 to 4

Yes DNS, RPR, DNA

56 Oncoming ratio test (after shift), 
5 to 6

Yes DNS, RPR, DNA

64 Oncoming ratio test (after shift), 
6 to 4

Yes DNS, RPR, DNA

65 Oncoming ratio test (after shift), 
6 to 5

Yes DNS, RPR, DNA

70 Oncoming ratio test (after shift),
R to L

Yes DNS, NNC, DNA

71 Oncoming ratio test (after shift),
R to 1

Yes DNS, NNC, DNA

72 Oncoming ratio test (after shift),
R to 2

Yes DNS, NNC, DNA

80 Oncoming ratio test (after shift),
N1 to L

Yes DNS, RPR, DNA

81 Oncoming ratio test (after shift),
N1 to 1

Yes DNS, RPR, DNA

82 Oncoming ratio test (after shift),
N1 to 2

Yes DNS, RPR, DNA

83 Oncoming ratio test (after shift),
N1 to 3

Yes DNS, RPR, DNA

85 Oncoming ratio test (after shift),
N1 to 5

Yes DNS, RPR, DNA

86 Oncoming ratio test (after shift),
N1 to 6

Yes DNS, RPR, DNA

92 Oncoming ratio test (after shift),
N2 to 2

Yes DNS, RPR, DNA

Table 6–2. WT Series Diagnostic Codes (cont’d)
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54 (cont’d) 93 Oncoming ratio test (after shift),
N3 to 3

Yes DNS, RPR, DNA

95 Oncoming ratio test (after shift),
N3 to 5

Yes DNS, RPR, DNA

96 Oncoming ratio test (after shift),
N4 to 6

Yes DNS, RPR, DNA

XY Oncoming ratio test (after shift),
X to Y (3)

55
(pg 6–80)

07 Oncoming C3PS test (after shift),
Low to R

Yes (1) DNS, NNC, DNA

17 Oncoming C3PS test (after shift), 
1 to R

Yes (1) DNS, NNC, DNA

27 Oncoming C3PS test (after shift), 
2 to R

Yes (1) DNS, NNC, DNA

87 Oncoming C3PS test (after shift),
N1 to R

Yes DNS, RPR, DNA

97 Oncoming C3PS test (after shift), 
NVL to R

Yes (1) DNS, NNC, DNA

XY Oncoming C3PS test (after shift), 
X to Y(3)

56 00 Range verification test, L Yes (1) DNS, 1st, Low, or SOL OFF (Low), DNA

(pg 6–82) 11 Range verification ratio test, 1st Yes DNS, 6th, DNA

22 Range verification ratio test, 2nd Yes (1) DNS, 6th or 5th, DNA

33 Range verification ratio test, 3rd Yes (1) DNS, 5th or SOL OFF (4th), DNA

44 Range verification ratio test, 4th Yes DNS, 3rd or 5th, DNA

55 Range verification ratio test, 5th Yes (1) DNS, SOL OFF (5th) or 3rd, DNA 

66 Range verification ratio test, 6th Yes DNS, 5th, 3rd, or SOL OFF (3rd), DNA

77 Range verification ratio test, R Yes DNS, N2 or N3, DNA

57 11 Range verification C3PS test, 1st Yes DNS, SOL OFF (3rd), DNA

(pg 6–84) 22 Range verification C3PS test, 2nd Yes DNS, 3rd, DNA

44 Range verification C3PS test, 4th Yes DNS, 5th or SOL OFF (3rd), DNA

66 Range verification C3PS test, 6th Yes DNS, SOL OFF (5th), DNA

88 Range verification C3PS test, N1 Yes DNS, N3, DNA

99 Range verification C3PS test,
N2 or N4

Yes DNS, N3, DNA

61 00 Retarder oil temperature, hot No None

(pg 6–85)

Table 6–2. WT Series Diagnostic Codes (cont’d)
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62
(pg 6–88)

12 Retarder temperature sensor failed 
low

No None

23 Retarder temperature sensor failed 
high

No None

32 Engine coolant sensor failed low No Use default value of 0˚F

33 Engine coolant sensor failed high No Use default value of 0˚F

63
(pg 6–91)

00 Input function fault No Does not prevent neutral to range shifts 
for Aux Function Range Inhibit-Special 
when two signals required are not “on” 
within 120 seconds of each other.

26 Kickdown input failed on No Kickdown operation inhibited

40 Service brake status input failed on No No auto Neutral to Drive shifts for refuse 
packer. (I/O package #41). No retarder if a 
TPS code is also active

41 Pump/pack and a neutral general 
purpose input

No No auto N–D shifts for refuse packer
(I/O package #41)

64
(pg 6–92)

12 Retarder modulation request sensor 
failed low

No Retarder operation inhibited

23 Retarder modulation request sensor 
failed high

No Retarder operation inhibited

Engine rating too high Yes DNS, Lock-in-neutral, DNA

65 00 Engine rating too high Yes DNS, Lock-in-neutral

(pg 6–95)

66 00 Serial communications interface fault No Use default throttle values, DNA

(pg 6–96) 11 SCI engine coolant source fault No Use default value of 0˚F

69 27 ECU, inoperative A-Hi switch Yes DNS, NNC, DNA

(pg 6–98) 28 ECU, inoperative F-Hi switch Yes Lockup inhibited, DNA

29 ECU, inoperative N and H-Hi switch No Low and first inhibited, retarder inhibited, 
DNA

33 ECU, Computer Operating Properly 
(COP) timeout

No Reset ECU, shutdown ECU on 2nd 
occurrence (power loss; hydraulic 
defaults). May cause “cateye” display or 
all segments blank display, DNA(4)

34 ECU, write timeout Yes DNS, SOL OFF (hydraulic default), DNA

35 ECU, checksum test No Induce COP timeout (reset ECU), DNA(4)

36 ECU, RAM self test No Induce COP timeout (reset ECU), DNA(4)

39 Communication chip addressing error No Use defaults for J1939 data, DNA

41 ECU, I/O ASIC addressing test No Induce COP timeout (reset ECU), DNA(4)

Table 6–2. WT Series Diagnostic Codes (cont’d)
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69 (cont’d) 42 SPI output failure Yes GPO 1–8 and reverse warning inoperable

43 SPI input failure Yes DNS, lock-in-range, DNA

70 12 Software, minor loop overrun No Induce COP timeout (reset ECU)

13 Illegal write to address $0000 No Induce COP timeout (reset ECU)

14 Software, major loop overrun No Induce COP timeout (reset ECU)

NOTES
(1) This code is logged to real time to protect the transmission in case a loss of power to the ECU (Power Inter-

ruption, code 35 00) occurs.
(2) The ECU hardware or software must be changed so that they are compatible.
(3) Additional codes could be logged for other shifts where X indicates range shifted from and Y indicates range 

shifted to.
(4) The COP reset will clear the active inhibit.
(5) The factory calibration must be rewritten to the ECU, or a different factory calibration is required to match 

the software in the ECU.

Table 6–2. WT Series Diagnostic Codes (cont’d)
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6–6. DIAGNOSTIC CODE TROUBLESHOOTING

A. Beginning The Troubleshooting Process

1. Begin troubleshooting by checking the transmission fluid level and ECU input voltage. Check 
diagnostic codes by:

• Using the shift selector display.

• Using the Pro-Link® 9000 diagnostic tool.

2. When a problem exists but a diagnostic code is not indicated, refer to the Performance Complaint 
Section for a listing of various electrical and hydraulic problems, their causes, and remedies.

3. If a diagnostic code is found in the ECU memory, record all available code information and clear 
the active indicator (refer to Paragraph 6–2).

4. Test drive the vehicle to confirm a diagnostic code or performance complaint.

• If the code reappears, refer to the Diagnostic Code section (Section 6) and the appropriate code 
chart. The Diagnostic Code section lists diagnostic codes and their description. Locate the 
appropriate troubleshooting chart and follow the instructions.

• If the code does not reappear, it may be an intermittent problem. Use the Pro-Link® and the 
code display procedure described in Section 6. The code display procedure will indicate the 
number of times the diagnostic code has occurred. Refer to the troubleshooting chart for 
possible cause(s) of the problem.

• Appendix A deals with the identification of potential circuit problems. Refer to Appendix A if a 
circuit problem is suspected.

NOTE: Information concerning specific items is contained in the appendices located in the back of this 
manual. The appendices are referred to throughout the manual.

B. Solenoid Locations

Solenoid locations in the control module are as illustrated in Figure 6–1. Refer to Figure 6–1 as 
necessary when using the diagnostic code schematics.

C. Diagnostic Code Schematics 

The diagnostic code schematics in this section show wiring for both the optional oil level sensor and 
retarder, where applicable. If your transmission is not equipped with an oil level sensor or retarder, 
disregard the portions of the schematic pertaining to those optional pieces of equipment. Refer to the 
appropriate transmission Service Manual for solenoid replacement procedures.

D. Wire/Terminal Numbering Scheme

WTEC III wire identification presents the wire number followed by the ECU terminal source
(i.e., 157-S30). This is done to retain the wire number/function assignments from WTEC II and 
indicate the ECU connector and terminal origination for WTEC III. If there is a letter suffix following 
the wire number, there is a splice between the ECU source and wire destination (i.e., 136A-S16).
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Figure 6–1. Control Module Solenoid Location
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Figure 6–2. Code 13 Schematic Drawing
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*Wire designation may include a letter suffix which indicates a splice to the same number wire.
See wiring schematic in Appendix J for more detail on splice letter designations.

CODE 13 XX — ECU INPUT VOLTAGE
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Main code 13 indicates either a high or low input voltage. Low voltage is less than 8 volts. High voltage is over 33 
volts.

Common causes for a low voltage code are:

• Bad batteries

• Faulty vehicle charging system

• No dedicated power and ground connection directly to the battery or through an electronic bus bar to the 
battery

Common causes for the high voltage code are:

• Faulty vehicle alternator

• Faulty vehicle voltage regulator

In the event of a power loss, the transmission fails to the ranges indicated in the following, depending upon which 
latch valve releases first:

A. Active Indicator Clearing Procedure:

• Power down

• Manual

• Self-clearing

B. Troubleshooting:

1. Connect the diagnostic tool and turn on vehicle ignition. Select Diagnostic Data to find input 
voltage. Record reading.

2. Turn off vehicle ignition and remove the connectors from the ECU.

3. Check system voltage at wire 136A and 136C, pin V1 and V16. If power is low or high at this 
point, and the diagnostic tool reading is also low or high, the vehicle wiring is suspect. Check for 
fuse problems, lack of battery-direct power and ground, faulty charging system/batteries, and 
loose or dirty connections (see Appendix A). Power may also be low or high at pins V1 and V16 
(system power) if the batteries/charging system is faulty. Bad grounds may also cause incorrect in-
put power readings.

Attained Range Fail to Range

Reverse and neutral Neutral

Low, 1 3C

2, 3, 4 4C usually, 3C sometimes

5 4C usually, 5C sometimes

6 5C

Main Code Subcode Meaning

13 12 Battery voltage to the ECU too low

13 13 Battery voltage to the ECU too low (medium)

13 23 Battery voltage to the ECU too high

CODE 13 XX — ECU INPUT VOLTAGE (Figure 6–2)
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4. If power is correct but the diagnostic tool reading indicates incorrect voltage, closely inspect 
terminals V1 and V16 or S16; make sure they are not corroded or deformed. Clean or replace as 
necessary (see Appendix E, Paragraph 1–1).

5. If the voltage condition is intermittent, closely inspect the vehicle wiring for transmission system 
power and grounds. Check for loose, dirty, or painted connections. Check the VIM for loose,
incorrect, or overheating relays or fuses (refer to Appendix G). Check for wires that are chafed
and touching other components.

6. If no other cause is found, replace the ECU. If replacing the ECU corrects the problem, reinstall 
the original (bad) ECU to confirm that the problem is in the ECU. If the original ECU now works, 
inspect the ECU connectors for any corrosion or damage which may cause an intermittent condi-
tion. If the original problem recurs, reinstall the replacement ECU. 

Table 6–3. Voltage Chart

Voltage Condition

33.0 
(High Set Point)

High Fail Limit

32.0 Maximum Continuous ECU Voltage

10.0
(Medium Low Set Point)

Cannot Compensate With Sub-Modulation (Bad Shifts). Adaptive logic stops 
functioning

8.0 Low Voltage Fail Limit, Set Code, DNS

7.0
(Low Set Point)

Software Off (ECU loses power)

4.5 Neutral Start Off

CODE 13 XX — ECU INPUT VOLTAGE (Figure 6–2) 
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Figure 6–3. Code 14 Schematic Drawing 
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See Appendix D For Detailed Terminal Location. 

*Wire designation may include a letter suffix which indicates a splice to the same number wire.
See wiring schematic in Appendix J for more detail on splice letter designations.

CODE 14 XX — OIL LEVEL SENSOR (OLS)
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The oil level sensor (OLS) must have been recognized by autodetect or manually selected using the Pro-Link®

(see WTEC III Pro-Link® Manual) before these codes can be logged. See Paragraph 1–9 for further information.

Code 14 12 indicates the ECU has detected a voltage signal in the low error zone.

Code 14 12 can be caused by:

• Faulty wiring to the OLS

• A faulty OLS

• A faulty ECU

OLS ground wire 135B is common to the TPS and the RMR devices. A power wire short-to-ground for any of 
these devices will cause “sensor failed low” codes (21 12 and 64 12) and shutdown of the electronic pushbutton or 
lever selector. An OLS signal open or short-to-ground results in a code 14 12 only. Code 14 23 is programmed out 
of all calibrations.

A permanent maximum voltage signal generates a steady OLS sensor maximum count and a maximum fluid level 
overfill indication. A maximum overfill indication occurs if signal wire 165 or power wire 124 is shorted to battery 
or the ground wire (wire 135) is open between the OLS and the sump temperature sensor branch. An open in the 
ground circuit wire 135 in the portion common to the OLS, TPS and RMR devices results in code 14 12, 21 23, and 
64 23. 

If the ECU software supports it, Oil Level Sensor counts can be read by a DDR with Pro-Link® version 3.0 (or 
later). For a complete description of fluid level checking procedures using the oil level sensor, see Section 5. 
Normal operation of the OLS can be checked as follows: Attach the DDR and display OIL LEVEL COUNTS. 
Read the number of counts when the engine is not running, but the ignition is ON. The count reading should be 
near 255. Start the engine and observe the counts. In normal operation, the count should be 100–200 because the 
oil level drops when the engine starts and oil from the sump is delivered to other parts of the transmission.

NOTE: Intermittent connections or lack of battery-direct power and ground connections can cause this and 
other electronic control codes.

A. Active Indicator Clearing Procedure:

• Power down

• Manual

• Self-clearing

CAUTION: Never use a volt/ohmmeter to measure any parameters on the OLS. Damage to the OLS
will result.

Main
Code Subcode Meaning

14 12 Oil level sensor failed low

14 23 Oil level sensor failed high (not used)

CODE 14 XX — OIL LEVEL SENSOR (OLS) (Figure 6–3)
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NOTE: Before troubleshooting, read Paragraph 6–6. Also, check the following:

• Fluid level, using dipstick
• Battery voltage
• ECU input voltage
• Other diagnostic codes

B. Troubleshooting:

The following procedure is to find the cause for an OLS problem. The procedure is sequential. Follow 
the procedure until the cause for the OLS problem is found and repaired. Once the problem is found 
and repaired, STOP. For example, if the problem is fixed in step 3, there is no need to continue to the 
other steps. 

1. Disconnect the external wiring harness at the transmission feedthrough connector. With the igni-
tion ON, verify there is 5.0 VDC between the OLS power and ground pins (see page D–10) on the 
external harness connector. This is to verify that power and ground are getting to the OLS. If the 
5.0 VDC is not present, check the wiring for the OLS power and ground circuits (wires 124–T9 
and 135–T25, respectively). If there are no wiring problems (opens, shorts-to-ground, shorts-to-
battery), and if the 5.0 VDC is present, go to Step 2.    

2. Observe the OIL LEVEL COUNTS on the DDR while jumpering the OLS power pin to the OLS 
signal pin. If the count jumps from 0 to 250+, the OLS signal line is good and the ECU function is 
good. Continue to Step 3. If the count remains at zero, locate and repair problems in the wiring of 
OLS signal (wire 165–T26). If there are no wiring problems, and the count still remains at zero, 
the ECU may be bad. Go to Step 5. 

3. If all checks prior to this have been normal, the problem is either in the OLS itself, the internal har-
ness wires or the transmission side of the feedthrough harness connection. Inspect the transmission 
feedthrough harness connector to be sure that the OLS power, ground and signal pins are not loose 
or out of position. Correct any connector problems found. Reconnect the external harness to the 
transmission feedthrough harness connector. See if Code 14 12 recurs before continuing to Step 4.

4. Consult the appropriate transmission Service Manual for proper procedure and remove the control 
module from the transmission. Remove the OLS from the channel plate. Reconnect the external 
harness to the transmission feedthrough connector, if not done in Step 3. With the ignition ON, ob-
serve OIL LEVEL COUNTS on the DDR. With the OLS in normal position, the count should be 
8–35. Invert the OLS and the count should be 192–255. If the counts are abnormal, replace the 
sensor. Check the new sensor in both normal and inverted positions. If the counts respond cor-
rectly, the problem should be resolved. Attach the new OLS to the channel plate and reinstall the 
control module using the appropriate transmission Service Manual for proper procedure. 

5. Replace the ECU. If replacing the ECU corrects the problem, reinstall the original (bad) ECU to 
confirm that the problem is in the ECU. If the original ECU now works, inspect the ECU connec-
tors for any corrosion or damage which may cause an intermittent condition. If the original prob-
lem recurs, reinstall the replacement ECU.       

CODE 14 XX — OIL LEVEL SENSOR (OLS) (Figure 6–3)
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Figure 6–4. Code 21 Schematic Drawing
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See Appendix D For Detailed Terminal Location. 

*Wire designation may include a letter suffix which indicates a splice to the same number wire.
See wiring schematic in Appendix J for more detail on splice letter designations.

CODE 21 XX — THROTTLE OR PWM FAULT
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The throttle sensor must have been recognized by autodetect or manually selected using the Pro-Link® (see
WTEC III Pro-Link® Manual) before these codes can be logged. See Paragraph 1–9 for further information.

Main code 21 indicates the throttle position sensor has been retracted or extended by its linkage into an error zone. 
This may be due to a fault with the sensor, or a fault in the wiring to the sensor or to the ECU. This code may also 
indicate a PWM signal problem. A PWM signal is proportional to throttle position and comes from some source 
other than an analog throttle position sensor. Code 21 12 is set when the ECU receives TPS counts of 14 or less. 
Code 21 23 is set when the ECU senses TPS counts of 233–255. Whenever a code 21 XX condition is detected, the 
system uses default throttle values and shifts will not adapt.

NOTE: Code 21 XX in conjunction with code 33 XX or code 14 XX indicates the potential loss of common 
ground wire 135 between the throttle, temperature sensor, and oil level sensor.

A. Active Indicator Clearing Procedure:

• Power down

• Manual

• Self-clearing

NOTE: Before troubleshooting, read Paragraph 6–6. Also, check the ECU input voltage.

B. Troubleshooting:

1. Plug in the DDR, select Diagnostic Data, and read throttle counts and percent. If the TPS failed 
high (code 21 23), the problem may be toward the full throttle end of the TPS travel. If the TPS 
failed low (code 21 12), the problem may be at the closed throttle end of the TPS travel.

NOTE: Code 21 12 may occur when the throttle source is J1587 or J1939 and an analog throttle source is 
falsely detected. This condition may be due to a problem in an unused TPS branch of a universal 
external harness. To prevent this occurrence, remove wire 156 from the ECU connector and insert a 
cavity plug in the space vacated by the wire. Be sure that the unused TPS branch is routed away from 
potential induced voltage sources and the connector is protected from external contamination.

NOTE: Code 21 12 can result when the +5V line (wire 124) which powers the analog sensor is shorted to 
ground. Wire 124 also powers the OLS, RMR, retarder temperature sensor, sump temperature sensor, 
and shift selector and is present in all three ECU connectors.

2. If counts are high but the percentage never reaches 100 percent, TPS linkage may have bound up 
and overstroked the TPS to set a false 100 percent reading. After TPS overstroking ceases, the 
TPS will not automatically return to 100 percent. After the TPS is correctly installed and adjusted, 
use the Pro-Link® to reset throttle calibration or cycle the ignition 5 times to reset the 0 percent 
and 100 percent settings. See the TPS section of this book (Appendix F) for installation and ad-
justment procedures. 

Main Code Subcode Meaning

21 12
Throttle position sensor failed low and 
ECU signals throttle default value

21 23
Throttle position sensor failed high and 
ECU signals a throttle default value

CODE 21 XX — THROTTLE OR PWM FAULT (Figure 6–4)
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3. If the throttle counts do not change or are erratic, check the throttle sensor wiring for opens, shorts 
between wires, or shorts-to-ground. Also check for correct TPS voltages using test wiring harness 
J 41339. If wiring problems are found, isolate and repair the fault (refer to Appendix E for repair 
information).

4. If the wiring is satisfactory, replace the throttle position sensor and adjust its linkage so the counts 
are not in the error zones (see Appendix F).

5. If the throttle sensor and its linkage adjustment are correct and the wiring to the sensor is satisfac-
tory, the condition is intermittent. Replace the sensor and properly adjust the new sensor.

6. If the condition recurs, use a spare wire, if available, or provide a new wire (St. Clair P/N 200153 
may be used for this purpose) for the throttle sensor circuit. See Appendix E for connector repair 
information.

7. If the condition persists, replace the ECU. If replacing the ECU corrects the problem, reinstall the 
original (bad) ECU to confirm that the problem is in the ECU. If the original ECU now works, in-
spect the ECU connectors for any corrosion or damage which may cause an intermittent condition. 
If the original problem recurs, reinstall the replacement ECU.

NOTE: A good throttle position sensor should have resistance of:

(1) 9000–15,000 Ohms across terminals A and C.

(2) 500 Ohms, moving to 9000–15,000 Ohms as TPS is stroked (measured across
terminals A and B).

CODE 21 XX — THROTTLE OR PWM FAULT (Figure 6–4)
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Figure 6–5. Code 22 Schematic Drawing 
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Main code 22 indicates a fault within a speed sensor, the wiring to a speed sensor, incorrect speed sensor gap, or 
damaged bumps or teeth which create the speed signal. This fault is determined by the reasonableness of a speed 
sensor signal when compared with the other two speed sensors and the commanded range. A speed sensor will not 
pass the reasonableness test if there is no signal at all from that sensor when a signal should be present.

NOTE: If turbine speed is below 150 rpm when output speed is below 100 rpm and engine speed is above 
400 rpm, Neutral Very Low (NVL) is commanded when N (Neutral) is the range selected. NVL is 
attained by turning D solenoid “ON” in addition to E solenoid. This causes the output to be locked 
(C4 and C5 clutch applied).

NOTE: If the engine speed sensor code (22 14) is active and a range verification test is failed, the range 
verification code will not be set but a DO NOT SHIFT response is commanded.

A. Active Indicator Clearing Procedure:

• Power down

• Manual

• Self-clearing

NOTE: Before troubleshooting, read Paragraph 6–6. Also, check the ECU input voltage.

B. Troubleshooting:

1. Check to see if the sensor is loose, missing, or disconnected. If not, disconnect the wiring harness 
from the sensor and measure the resistance of the sensor (see chart below). Also check the termi-
nals for dirt, corrosion, or damage. If resistance is not correct, replace the sensor. 

2. Remove the transmission harness connector from the ECU. Check the sensor circuit (in the exter-
nal harness) for open wires, shorts between wires, or shorts-to-ground. Isolate and repair any faults 
(refer to Appendix E for repair information). 

3. If no opens or shorts are found, the condition must be intermittent. Replace the sensor indicated 
by the trouble code. Before replacing a speed sensor, check the sensor for physical damage or 
contamination. Refer to the appropriate transmission Service Manual for proper replacement
procedure.

4. If the condition recurs, install new wiring (twisted-pair) for the sensor circuit between the ECU 
and the transmission. Use St. Clair P/N 200153 Service Harness Twisted Pair for this purpose.

Main Code Subcode Failed Sensor

22 14 Engine Speed

22 15 Turbine Speed

22 16 Output Speed

Resistance Temp ˚C Temp ˚F

200 Ω –40 –40

300 Ω 20 68

400 Ω 110 230

CODE 22 XX — SPEED SENSOR/CIRCUITRY FAULT (Figure 6–5)
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5. If the condition again recurs, connect the diagnostic tool and select the speed signal indicated by 
the trouble code. Drive the vehicle and watch the speed reading on the diagnostic tool. If the signal 
is erratic, sensor gap, vehicle vibration, an external AC signal source, or intermittent connector 
contact may be inducing the erratic signal. Inspect the sensor and its surroundings for irregularities 
that would affect sensor gap. Isolate and correct any abnormal vehicle vibrations (particularly 
driveline and abnormal engine torsionals, see Sales Tech Data Book, Part II, Section C). Recheck 
the sensor wiring for intermittent conditions (see Appendix A).

6. If the condition persists, replace the ECU. If replacing the ECU corrects the problem, reinstall the 
original (bad) ECU to confirm that the problem is in the ECU. If the original ECU now works, 
inspect the ECU connectors for any corrosion or damage which may cause an intermittent 
condition. If the original problem recurs, reinstall the replacement ECU.

CODE 22 XX — SPEED SENSOR/CIRCUITRY FAULT (Figure 6–5)
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Figure 6–6. Code 23 Schematic Drawing
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*Wire designation may include a letter suffix which indicates a splice to the same number wire.
See wiring schematic in Appendix J for more detail on splice letter designations.
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Main code 23 indicates a fault with a shift selector or the wiring between a shift selector and the ECU.

A. Active Indicator Clearing Procedure:

• Power down
• Manual
• Self-clearing

NOTE: Before troubleshooting, read Paragraph 6–6.

B. Troubleshooting:

1. Clear the active indicator for code 23 XX. If code recurs, continue to Step (2).

2. Check for a poor connection at the shift selector.

NOTE: Code 23 12 can result when the +5V line (wire 124) which powers the shift selector is shorted to 
ground. Wire 124 also powers the TPS, OLS, RMR, retarder temperature sensor, and sump oil 
temperature sensor and is present in all three ECU connectors.

3. Disconnect the selector “S” harness connector from the ECU and from the shift selector and check 
for opens, shorts, and shorts-to-ground between the shift selector and ECU (refer to Section 4). 
Repair as needed (refer to Appendix E).

4. If no problem is found with the shift selector connection or wiring, replace the shift selector.

5. If the condition persists, replace the ECU. If replacing the ECU corrects the problem, reinstall the 
original (bad) ECU to confirm that the problem is in the ECU. If the original ECU now works, in-
spect the ECU connectors for any corrosion or damage which may cause an intermittent condition. 
If the original problem recurs, reinstall the replacement ECU.

Main 
Code Subcode Meaning

23 12 Primary shift selector fault — a “cateye” type 
display may occur

23 13 Primary shift selector mode function fault. 
Mode change not permitted

23 14 Secondary shift selector fault — a “cateye” 
type display may occur

23 15 Secondary shift selector mode function fault. 
Mode change not permitted

23 16 Shift selector display line fault

CODE 23 XX — SHIFT SELECTOR (Figure 6–6)
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Figure 6–7. Code 24 Schematic Drawing
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CODE 24 XX — SUMP FLUID TEMPERATURE
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Main code 24 indicates the ECU has detected either a high or low fluid temperature in the transmission sump (via 
the sump temperature sensor in the internal harness). All shifts are inhibited when code 24 12 is set (only Neutral 
range operation is allowed). No upshifts are allowed above a calibration range when code 24 23 is set. All inhibits 
are cleared when the temperature conditions are normal. A related code is 33 12 which indicates a temperature 
reading outside the usable range of the sensor and indicates a probable sensor failure.

NOTE: When an ECU with a version 8 calibration (CIN=0A...) is used with a TransID 2 transmission,
24 XX codes are set because the ECU does not have the proper calibrations for the TID 2 thermistors. 
The ECU calibration must be updated to version 8A or later (CIN=0B).

TransID (TID) information related to thermistor changes is in Paragraph 1–10 and detailed troubleshooting 
information for TID 2 thermistors is shown in Appendix Q. 

A. Active Indicator Clearing Procedure:

• Power down

• Manual

• Self-clearing

NOTE: Before troubleshooting, read Paragraph 6–6. Also, check the ECU input voltage.

B. Troubleshooting:

Code 24 12:

1. If the outside temperature is between –32˚C (–26˚F) and –7˚C (+19˚F), the ECU will allow re-
verse, neutral, and second-range start operation. Only hold override upshifts are allowed. (See 
Table 6–4 on next page.) The sump must be warmed to an acceptable temperature to avoid logging 
codes and transmission diagnostic response.

NOTE: Code 24 12 can result when the +5V line (wire 124) which powers the sump temperature sensor is 
shorted to ground. Wire 124 also powers the TPS, OLS, RMR, retarder temperature sensor, and shift 
selectors and is present in all three ECU connectors.

2. After allowing the temperatures to normalize, if ambient temperature does not match the sump 
temperature reading (check using diagnostic tool), compare resistance versus sump fluid temper-
ature. Refer to Figure 6–8 for TID 1 thermistors and Appendix Q for TID 2 thermistors. If resis-
tance check is acceptable, then check the sensor wiring for opens, shorts, or shorts-to-ground.

3. If the sensor wiring is satisfactory, drain the fluid, remove the control module, and replace the 
temperature sensor (refer to appropriate transmission Service Manual).

4. If the condition persists, replace the ECU. If replacing the ECU corrects the problem, reinstall 
the original (bad) ECU to confirm that the problem is in the ECU. If the original ECU now 
works, inspect the ECU connectors for any corrosion or damage that may cause an intermittent 
condition. If the original problem recurs, reinstall the replacement ECU.

Main
Code Subcode Meaning

24 12 Sump fluid temperature cold

24 23 Sump fluid temperature hot

CODE 24 XX — SUMP FLUID TEMPERATURE (Figure 6–7)
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Figure 6–8. TransID 1 Temperature Sensor Chart

Code 24 23:

1. Install temperature gauges for transmission temperature and engine water temperature. Drive the 
vehicle. Verify that the code can be reproduced and verify the reading shown on the diagnostic 
tool. Observe the gauges and check for hot fluid when the code is produced.

2. If the fluid is not hot when the code is produced, remove the transmission “T” harness connector 
at the ECU and the transmission. Check the fluid temperature sensor wiring for opens, shorts, 
and shorts-to-ground. Compare the resistance readings of the sensor and the actual temperature 

Table 6–4. Transmission Operation as a Function of Temperature

Condition Version 8 Software

˚C ˚F

Temperature sensor failed high (refer to code 33 23) 177 350

Hot fluid (code 24 23) adaptive turned off; maximum range limited (not limited in 
“emergency” calibration) 128 262

Output function “on” for sump over temp above this temperature 121 250

Output function “off” for sump over temp below this temperature 116 240

Cool/cold fluid; adaptive turned off 34 93

Turbine reasonableness and speed tie-up tests turned off 0 32

Medium cold fluid R, N, D allowed, 2nd range start (hold override upshifts only) –7 19

All C3 Pressure Switch tests turned off –32 –25

Temperature sensor failed low (refer to code 33 12) –45 –49
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CODE 24 XX — SUMP FLUID TEMPERATURE (Figure 6–7)
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as shown on the gauge with Figure 6–8 for TID 1 thermistors and Appendix Q for TID 2 
thermistors. If wiring problems or a great difference between temperature and resistance 
compared with the chart are found, drain the fluid, remove the control module, and replace the 
temperature sensor (refer to the Service Manual for the transmission being checked). If wiring 
problems are found, repair or replace as necessary.

3. If the fluid is hot when the code is produced, observe the gauges to see if the engine became hot 
before the transmission. If the engine cooling system is overheating and heating the transmission, 
the problem is with the engine or its cooling system.

4. If the transmission became hot before the engine, allow the vehicle to idle for 3–5 minutes and 
check the transmission fluid level. Correct the fluid level if necessary.

5. Attach pressure gauges to the cooling system (from a “to cooler” connection to a point after the 
cooling circuit filter) and check for pressure drop problems. If pressure drop is excessive (refer to 
Table 6–5), check for a plugged cooler filter, collapsed lines, obstructions, etc.

6. If the fluid level is correct and the cooling circuits satisfactory, drain the fluid, remove the control 
module, and inspect for damaged valve body gaskets. Replace any damaged gaskets (refer to the 
appropriate transmission Service Manual).

7. If no problems are found in the control module area, remove the transmission and disassemble, in-
specting for causes of overheating (stuck stator, plugged orifices, dragging clutches, etc.). (See the 
Service Manual for the transmission being checked.)

CODE 24 XX — SUMP FLUID TEMPERATURE (Figure 6–7)

Table 6–5. External Hydraulic Circuit Characteristics
Basic, PTO, 93˚C (200˚F) Sump Temperature

HD/B 500

CONVERTER OPERATION
MAXIMUM COOLER FLOW

AT MINIMUM PRESSURE DROP

CONVERTER OPERATION
COOLER FLOW AT MAXIMUM
ALLOWABLE PRESSURE DROP

Input 
rpm

Flow Pressure Drop Input 
rpm

Flow Pressure Drop
L/s gpm kPa psi L/s gpm kPa psi

600 0.22 3.4 0 0 600 0.20 3.2 31 4.5
900 0.38 6.1 0 0 900 0.37 5.8 63 9.1
1200 0.55 8.7 0 0 1200 0.55 8.7 108 15.7
1500 0.80 12.7 0 0 1500 0.77 12.2 167 24.2
1800 1.03 16.4 0 0 1800 0.92 14.5 213 30.9
2100 1.13 18.0 0 0 2100 0.97 15.3 238 34.5
2300 1.20 19.0 0 0 2300 1.00 15.9 250 36.3
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Table 6–6. External Hydraulic Circuit Characteristics
Basic, PTO, 93˚C (200˚F) Sump Temperature

MD/B 300/B 400

CONVERTER OPERATION
MAXIMUM COOLER FLOW

AT MINIMUM PRESSURE DROP

LOCKUP OPERATION
MAXIMUM COOLER FLOW

AT MINIMUM PRESSURE DROP

Input 
rpm

Flow Pressure Drop Input 
rpm

Flow Pressure Drop
L/s gpm kPa psi L/s gpm kPa psi

600 0.10 1.6 0 0 600 0.10 1.6 0 0
800 0.23 3.7 0 0 800 0.23 3.7 0 0
1200 0.47 7.4 0 0 1200 0.50 7.9 0 0
1400 0.61 9.7 0 0 1400 0.63 10.0 0 0
1600 0.74 11.7 0 0 1600 0.77 12.2 0 0
2000 0.94 14.9 0 0 2000 0.95 15.1 0 0
2400 1.19 18.9 0 0 2400 1.12 17.8 0 0
3200 1.28 20.3 0 0 2800 1.22 19.3 0 0

3200 1.28 20.3 0 0

CONVERTER OPERATION
MAXIMUM ALLOWABLE

PRESSURE DROP

LOCKUP OPERATION
MAXIMUM ALLOWABLE

PRESSURE DROP

Input 
rpm

Flow Pressure Drop Input 
rpm

Flow Pressure Drop
L/s gpm kPa psi L/s gpm kPa psi

600 0.10 1.6 10 1.5 600 0.10 1.6 5 0.7
800 0.22 3.5 40 5.8 800 0.23 3.7 46 6.7
1200 0.45 7.1 159 23.1 1200 0.48 7.6 148 21.5
1400 0.57 9.0 252 36.5 1400 0.62 9.8 247 35.8
1600 0.67 10.6 338 49.0 1600 0.73 11.6 346 50.2
2000 0.80 12.7 481 69.8 2000 0.90 14.3 561 81.4
2400 0.85 13.5 549 79.6 2400 1.07 17.0 737 106.9
3200 0.85 13.5 549 79.6 2800 1.10 17.4 770 111.7

3200 1.10 17.4 791 114.7
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Figure 6–9. Code 25 Schematic Drawing 
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CODE 25 XX — OUTPUT SPEED SENSOR, DETECTED AT ZERO SPEED,
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Main code 25 occurs if the output speed sensor reports a zero speed reading while both engine and turbine speeds 
are approximately equal, turbine speed is above a calibration value, and neutral is not selected or commanded. 
Main code 25 indicates either the output speed sensor has failed or the required oncoming clutch or clutches did not 
come on. Code 25 11 can be generated by a false turbine speed reading. This may be due to crosstalk between 
solenoid and turbine speed sensor circuits caused by direct wire-to-wire short or by water in the electrical 
connectors. See Section 4 for corrective action.

 

NOTE: If code 25 XX is in memory at ECU initialization (ignition on), all display segments are illuminated.

 

A. Active Indicator Clearing Procedure:

 

•

 

Power down

 

•

 

Manual

 

•

 

Self-clearing

 

NOTE: Before troubleshooting, read Paragraph 6–6. Also, check battery and ECU input voltages.

NOTE: Intermittent connections or lack of battery-direct power and ground connections can cause this and 
other codes.

 

B. Troubleshooting:

 

1. Check the transmission fluid level and ensure correct fluid level.

2. Check for the presence of code 22 16. If code 22 16 is in the code list, go to code 22 XX section 
and follow troubleshooting steps for code 22 16.

3. Connect the Pro-Link

 

®

 

 9000 with ignition on, engine off; check for indication of turbine speed. If 
turbine speed is indicated, refer to Paragraph 4–2 for corrective action.

4. If the output speed sensor and wiring are satisfactory, install pressure gauges into the appropriate 
clutch pressure taps (see appropriate transmission Service Manual or Appendix B in this manual) 
and make the shift again. See if either of the clutches has low or no pressure. Lack of pressure in 
C1 in first range may be due to a G solenoid stuck closed. Lack of pressure in C5 in first range may 
be due to an E solenoid stuck closed.

5. If a clutch is leaking pressure, drain the fluid, remove the control module and check for damaged 
valve body gaskets and stuck or sticky valves. If no problems are found, replace the solenoids for 
the clutches used in the range indicated by the code (refer to Figure 6–1). Refer to the appropriate 
transmission Service Manual for replacement procedure.

 

Main 
Code Subcode Meaning

Applied
Clutches

 

25 00 Output speed sensor, detected at zero speed, Low range C3, C6
25 11 Output speed sensor, detected at zero speed, 1st range C1, C5
25 22 Output speed sensor, detected at zero speed, 2nd range C1, C4
25 33 Output speed sensor, detected at zero speed, 3rd range C1, C3
25 44 Output speed sensor, detected at zero speed, 4th range C1, C2
25 55 Output speed sensor, detected at zero speed, 5th range C2, C3
25 66 Output speed sensor, detected at zero speed, 6th range C2, C4
25 77 Output speed sensor, detected at zero speed, Reverse C3, C5

 

CODE 25 XX — OUTPUT SPEED SENSOR, DETECTED AT ZERO SPEED,
X RANGE 

 

(Figure 6–9)

Copyright 2012 TEREX ® 

https://cranemanuals.com



 

6–46 Copyright © 1999 General Motors Corp.

 

WTEC I I I  ELECTRONIC CONTROLS TROUBLESHOOTING MANUAL

 

6. If, after detecting leaking pressure and replacing solenoids, the problem persists, check for worn 
clutch or piston seals. Remove the transmission and repair or replace as necessary (refer to the 
proper transmission Service Manual).

7. This code requires accurate output and turbine speed readings. If there were no transmission prob-
lems detected, use the diagnostic tool and watch the speed readings for noise (erratic signals) from 
low speed to high speed in the range indicated by the code.

8. If a noisy sensor is found, check the sensor resistance (refer to the sensor resistance chart below) 
and check its wiring for opens, shorts, and shorts-to-ground (see code 22 XX). Also closely check 
the terminals in the connectors for corrosion, contamination, or damage. Ensure the wiring to the 
sensors is a properly twisted wire pair. Remove sensor and check for damage at the tone wheel 
end. Check for looseness of the tone wheel. Refer to the appropriate Service Manual if repair of a 
loose tone wheel is necessary. Replace the sensor if it is damaged or if its resistance (refer to 
Service Manual for proper procedure) is incorrect and isolate and repair any noted wiring 
problems. (Use St. Clair P/N 200153 Service Harness Twisted Pair for this procedure.)

9. If no apparent cause for the code can be located, replace the turbine and output speed sensors. 
Refer to the appropriate transmission Service Manual for proper procedure.

10. If the condition persists, replace the ECU. If replacing the ECU corrects the problem, reinstall the 
original (bad) ECU to confirm that the problem is in the ECU. If the original ECU now works, 
inspect the ECU connectors for any corrosion or damage which may cause an intermittent 
condition. If the original problem recurs, reinstall the replacement ECU.

 

Resistance Temp. 

 

˚

 

C Temp. ˚F

 

200 

 

Ω

 

–40 –40
300 

 

Ω

 

20 68
400 

 

Ω

 

110 230

 

CODE 25 XX — OUTPUT SPEED SENSOR, DETECTED AT ZERO SPEED,
X RANGE 

 

(Figure 6–9)
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Main code 26 occurs when the ECU has not detected either a throttle source or an engine coolant source. This is a 
new code related to the autodetect feature which is described in Paragraph 1–9.

Code 26 00 means that the ECU has not detected the presence of engine throttle data or analog circuitry. For details 
about autodetect or using Pro-Link

 

®

 

 to select a throttle source, see Paragraph 1–9 and the WTEC III Pro-Link

 

®

 

 
Manual.

Code 26 11 means that the ECU has not detected the presence of engine coolant temperature data or analog 
circuitry. For details about autodetect or using Pro-Link

 

®

 

 to select an engine coolant temperature source, see 
Paragraph 1–9 and the WTEC III Pro-Link

 

®

 

 Manual.

 

A. Active Indicator Clearing Procedure

 

•

 

Power down

 

•

 

Manual

 

B. Troubleshooting

 

1. When code 26 00 is logged and an analog TPS is known to be installed, refer to code 21 XX for 
troubleshooting steps. If a J1587 or J1939 throttle signal is used, refer to code 66 00 for trouble-
shooting steps.

2. When code 26 11 is logged and if an analog engine coolant temperature sensor is being used, refer 
to code 62 XX for troubleshooting steps. If a J1587 or J1939 engine coolant temperature signal is 
being used, refer to code 66 00 for troubleshooting steps.

 

Main 
Code Subcode Meaning

 

26 00 Throttle source not detected
26 11 Engine coolant source not detected

 

CODE 26 XX — THROTTLE SOURCE/ENGINE COOLANT SOURCE
NOT DETECTED

Copyright 2012 TEREX ® 

https://cranemanuals.com



 

WTEC I I I  ELECTRONIC CONTROLS TROUBLESHOOTING MANUAL

 

6–48 Copyright © 1999 General Motors Corp.

 

 

 

Figure 6–10. Code 32 Schematic Drawing 
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CODE 32 XX — C3 PRESSURE SWITCH
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Main code 32 indicates the transmission gear ratio is correct, but the C3 pressure switch is open when it should be 
closed.

 

NOTE: When an ECU with a version 8 or 8A calibration is used with a pre-TransID transmission, 32 XX 
codes are set because the ECU sees wire 195 is open. To correct this condition, convert to a TID 1 
internal harness or install Adapter P/N 200100 available from St. Clair Technologies. See addresses 
on Page 1–7.

 

Further TransID (TID) information is in Paragraph 1–10.

 

A. Active Indicator Clearing Procedure:

 

•

 

Power down

 

•

 

Manual

 

•

 

Self-clearing

 

NOTE: Before troubleshooting, read Paragraph 6–6. Also, check battery and ECU input voltages.

 

B. Troubleshooting:

 

1. Disconnect the transmission “T” harness connector at the ECU and the transmission. Check the 
C3 switch circuit for opens, shorts to other wires, shorts-to-ground, or short-to-battery. If wiring 
problems are found, isolate and repair. The C3 pressure switch closes at 206.8 ± 48 kPa (30 ± 7 psi); 
resistance should be 2 Ohms maximum when the switch is closed and 20,000 to infinity when the 
switch is open. Infinity is often indicated as OL (over limit) on a DVOM.

2. If problems are not found in the external harness, drain the fluid, remove the control module, and 
check the internal harness for opens, shorts between wires, or shorts-to-ground (refer to the proper 
transmission Service Manual). If wiring problems are found, isolate and repair (see Appendix E, 
Paragraph 1–9).

3. If no wiring problems are found, replace the C3 pressure switch (refer to transmission Service 
Manual).

4. If the problem recurs, use a spare wire, if available, or provide a new wire (St. Clair P/N 200153 
may be used for this purpose) for the C3 pressure switch circuit.

5. If the problem recurs again, replace the internal harness.

6. If the condition persists, replace the ECU. If replacing the ECU corrects the problem, reinstall the 
original (bad) ECU to confirm that the problem is in the ECU. If the original ECU now works, in-
spect the ECU connectors for any corrosion or damage which may cause an intermittent condition. 
If the original problem recurs, reinstall the replacement ECU.

 

Main 
Code Subcode Meaning

 

32 00 C3 switch open in low range
(MD 3070 or HD 4070 only)

32 33 C3 switch open in third range
32 55 C3 switch open in fifth range
32 77 C3 switch open in reverse range

 

CODE 32 XX — C3 PRESSURE SWITCH 

 

(Figure 6–10)

Copyright 2012 TEREX ® 

https://cranemanuals.com



 

WTEC I I I  ELECTRONIC CONTROLS TROUBLESHOOTING MANUAL

 

6–50 Copyright © 1999 General Motors Corp.

 

 

 

 

 

Figure 6–11. Code 33 Schematic Drawing 
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*Wire designation may include a letter suffix which indicates a splice to the same number wire.
See wiring schematic in Appendix J for more detail on splice letter designations.

 

CODE 33 XX — SUMP OIL TEMPERATURE SENSOR
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NOTE: When an ECU with a version 8 calibration(CIN=0A...) is used with a Trans ID 2 transmission, 33 XX 
codes are set because the ECU does not have the proper calibrations for the TID 2 thermistors.
The ECU calibration must be updated to version 8A or later (CIN=0B...).

 

TransID (TID) information related to thermistor changes is in Paragraph 1–10 and detailed troubleshooting 
information for TID 2 thermistors is shown in Appendix Q.

Main code 33 indicates the sump temperature sensor is providing a signal outside the usable range of the ECU. 
This code indicates the sensor failed showing abnormally high or low temperature readings. Main code 33 can be 
caused by a component or circuit failure or by extremely high or low temperatures. There are no operational 
inhibits related to main code 33. The ECU assumes a hardware failure and that transmission temperatures are 
normal (93ºC; 200ºF). Temperatures above or below normal cause poor shift quality.

 

NOTE: Code 33 23 in conjunction with code 21 23 indicates the loss of common ground (wire 135) between 
the throttle and temperature sensors.

 

A. Active Indicator Clearing Procedure:

 

•

 

Power down

 

•

 

Manual

 

•

 

Self-clearing

 

NOTE: Before troubleshooting, read Paragraph 6–6. Also, check the transmission fluid level.

 

B. Troubleshooting:

 

NOTE: Code 33 12 can be caused when the +5V power line (wire 124) is shorted to ground or open. Wire 124 
also provides power for the OLS, TPS, RMR, retarder temperature sensor, and shift selectors and is 
present in all three ECU connectors.

 

1. If possible, check the sump temperature with a DDR. Use the fastest sample rate available on the 
DDR

 

. 

 

This is necessary to catch momentary changes due to an intermittent open or short to 
ground. If a DDR is not available, use the shift selector display to determine if the code is active 
(refer to Paragraph 6–2). Disconnect the transmission “T” harness at the ECU and check resistance 
of the sensor and compare with Figure 6–12 for TID 1 and Appendix Q for TID 2.

2. If Step (1) reveals that the extreme temperature indication is no longer present, the temperature 
limit could have been reached due to operational or ambient temperature extremes. Also, you may 
be experiencing an intermittent problem and the code will not be active. Proceed cautiously, it is 
unlikely there is a sensor hardware fault. 

 

Main 
Code Subcode Meaning

 

33 12 Sump oil temperature sensor failed low
33 23 Sump oil temperature sensor failed high

 

CODE 33 XX — SUMP OIL TEMPERATURE SENSOR 

 

(Figure 6–11)
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Figure 6–12. Temperature Sensor Chart

 

3. Disconnect the external harness at the transmission. Check the connectors and terminals for dirt, 
corrosion, or damage. Clean or replace as necessary.

4. Check the sensor wires in the external harness for opens (code 33 23), shorts between wires, or 
shorts-to-ground (code 33 12 — refer to Section 4). If wiring problems are found, isolate and re-
pair as described in Appendix E.

5. If no harness problems are found, check the feedthrough harness for damage. If the feedthrough 
harness connector is satisfactory, drain the fluid and remove the control module. Check for chafing 
of the sensor wires, especially near the separator plate. Eliminate the chafe point. If no chafe point 
is found, replace the sensor (refer to the Transmission Service Manual and Appendix E, Paragraph 
1–12 in this manual).

6. If the problem recurs, use a spare wire, if available, or provide a new wire (St. Clair P/N 200153 
may be used for this purpose) for the temperature sensor circuit.

7. If the condition persists, replace the ECU. If replacing the ECU corrects the problem, reinstall the 
original (bad) ECU to confirm that the problem is in the ECU. If the original ECU now works, in-
spect the ECU connectors for any corrosion or damage which may cause an intermittent condition. 
If the original problem recurs, reinstall the replacement ECU.
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Main code 34 indicates there is a problem with the calibration.

 

A. Active Indicator Clearing Procedure:

 

•

 

Power down

 

NOTE: Copying the current calibration from the ECU and reloading it will not correct the fault. The 
calibration must be downloaded directly from PCCS.

 

B. Troubleshooting:

 

1. If the code set is 34 14 and it occurs in conjunction with code 35 00, proceed to find the cause for 
code 35 00 and correct it.

2. After the cause for code 35 00 has been corrected, drive the vehicle to see if code 34 14 recurs. If 
code 34 14 recurs, proceed to Step (3).

3. Reprogram the correct calibration. Contact your nearest Allison distributor/dealer location quali-
fied to do recalibration. Be certain the calibration and the software level are compatible.

4. If the code recurs after reprogramming, replace the ECU.

5. If the code set is 34 17, reprogram the GPI/GPO package after re-calibration of the ECU.

 

Main
Code Subcode Meaning

 

34 12 Factory calibration compatibility number wrong
34 13 Factory calibration checksum
34 14 Power off block checksum
34 15 Diagnostic queue block checksum
34 16 Real-time block checksum
34 17 Customer modifiable constants checksum

 

CODE 34 XX — CALIBRATION COMPATIBILITY OR CHECKSUM FAULT
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.

 

Figure 6–13. Code 35 Schematic Drawing
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CODE 35 XX — POWER INTERRUPTION
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Main code 35 indicates the ECU has detected a complete power loss before the ignition was turned off or before 
ECU shutdown is completed. When this happens, the ECU is not able to save the current operating parameters in 
memory before turning itself off.

 

A. Active Indicator Clearing Procedure:

 

•

 

Power down

 

•

 

Manual — except code 35 16

 

NOTE: Before troubleshooting, read Paragraph 6–6. Also, check battery and ECU input voltages.

 

B. Troubleshooting:

 

1. If the vehicle has a master switch controlling battery power to the ECU and an ignition switch, 
turning the master switch off before turning the ignition switch off can cause this code. Turning the 
master switch off before ECU shutdown is completed will also cause this code. No troubleshoot-
ing is necessary.

2. If improper switch sequencing is not the cause, check ECU power and ground for opens, shorts, 
and shorts-to-ground. Not using battery-direct power and battery ground connections can cause 
this code. A defective charging system, or open battery fuse or fusible link can also cause this 
code. The battery fuse or fusible link may be at the battery or in the VIM. Dirty, corroded, or 
painted power and ground connections can also cause this code.

3. If all system power and ground connections are satisfactory and the problem persists, replace the 
ECU. If replacing the ECU corrects the problem, reinstall the original (bad) ECU to confirm that 
the problem is in the ECU. If the original ECU now works, inspect the ECU connectors for any 
corrosion or damage which may cause an intermittent condition. If the original problem reoccurs, 
reinstall the replacement ECU.

 

Main
Code Subcode Meaning

 

35 00 Power interruption. (Not an active code; only appears after power is restored.) 
During power interruption, DNS light is not illuminated and the transmission 
will not shift.

35 16 Real-time write interruption. (Power interruption at the same time the ECU is 
recording a critical code to the real-time section.)

 

CODE 35 XX — POWER INTERRUPTION 

 

(Figure 6–13)
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Main code 36 indicates the system has detected a mismatch between the ECU hardware and the ECU software or 
that there is a TransID (TID) problem.

 

A. Active Indicator Clearing Procedure:

 

•

 

Power down

 

B. Troubleshooting:

 

1. Correction for code 36 00 requires the installation of software that is compatible with the ECU 
hardware involved. (If a different calibration is required, update the ECU hardware to be 
compatible.)

2. Correction for code 36 01 is to update the ECU calibration. Installation of the latest calibration 
makes the ECU compatible with the latest TransID configuration.

 

NOTE: For further information about TransID see Paragraph 1–10 and SIL 7-WT-98.

 

3. Correction for code 36 02 is to troubleshoot TransID wire 195 for short-to-battery. Codes 42 XX 
or 69 XX may be associated with this code.

 

Main
Code Subcode Meaning

 

36 00 Mismatch between ECU hardware and software
36 01 TransID not compatible with hardware/software
36 02 TransID did not complete

 

CODE 36 XX — HARDWARE AND SOFTWARE NOT COMPATIBLE
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Figure 6–14. Code 42 Schematic Drawing 
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CODE 42 XX — SHORT-TO-BATTERY IN SOLENOID CIRCUIT
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Main code 42 indicates the ECU has detected a short-to-battery condition in a solenoid wiring circuit. The

 

DO NOT SHIFT

 

 response is activated when some subcodes are detected, all solenoids are turned off and the 

 

CHECK TRANS

 

 light is illuminated.

 

 

 

All solenoids have a driver on the low (ground) side which can turn off the 
solenoid. All solenoids also have a driver on the high (power) side of the solenoid. Even though the high side driver 
can be turned off, a short-to-battery means the solenoid is continuously powered at an unregulated 12V or 24V 
instead of a regulated (pulse width modulated) voltage. The low side driver will not tolerate direct battery current 
and will open, causing the solenoid to be deenergized.

 

NOTE: For subcodes 12, 13, 14, 15, 16, 22 — neutral start is inoperable; all display segments are on if the 
code is logged during ECU initialization (ignition on). Subcodes 21, 23, 24, and 26 will not trigger the 
CHECK TRANS light.

 

A. Active Indicator Clearing Procedure:

 

•

 

Power down

 

•

 

Manual

 

NOTE: Intermittent connections or lack of battery-direct power and ground connections may cause this and 
other codes.

NOTE: Before troubleshooting, read Paragraph 6–6. Also, check battery and ECU input voltages. 

NOTE: Energizing the solenoids and listening for ball/plunger movement is sometimes useful in 
troubleshooting.

NOTE: “N” solenoid on the retarder accumulator has either a 12.5 ± 1.5 Ohm coil or a 23.5 ± 2.4 Ohm coil 
and is not correlated to sump temperature.

 

PROBING THE CONNECTOR

 

When testing the control system from the feedthrough connector with the internal harness connected, the resistance 
of each solenoid can be measured by using a VOM. Refer to Figure 6–15 for solenoid resistance versus 
temperature.

 

Main 
Code Subcode Meaning

 

42 12 Short-to-battery A Solenoid Circuit
42 13 Short-to-battery B Solenoid Circuit
42 14 Short-to-battery C Solenoid Circuit
42 15 Short-to-battery D Solenoid Circuit
42 16 Short-to-battery E Solenoid Circuit
42 21 Short-to-battery F Solenoid Circuit
42 22 Short-to-battery G Solenoid Circuit
42 23 Short-to-battery H Solenoid Circuit
42 24 Short-to-battery J Solenoid Circuit
42 26 Short-to-battery N Solenoid Circuit

 

CODE 42 XX — SHORT-TO-BATTERY IN SOLENOID CIRCUIT 

 

(Figure 6–14)
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Figure 6–15. Solenoid Resistance vs. Temperature

 

B. Troubleshooting:

 

1. Make sure the transmission connector is tightly connected. If the connector is properly connected, 
disconnect the wiring harness at the transmission. Check the connector for corroded or damaged 
terminals. Clean or replace as necessary. 

2. Test each solenoid circuit at the transmission connector for shorts between the solenoid circuit 
being diagnosed and all other terminals in the connector. This test may be simplified by using the 
J 41612 test tool. Refer to the system schematic and/or chart to identify wires in the internal 
harness which are connected. If a short is found, isolate and repair the short. The short will 
probably be in the internal wiring harness.

3. If multiple code 42s occur (42 12, 42 13, 42 14, 42  12, 42 16, 42 22, and 42 24), and wiring and 
solenoids check okay, the A-Hi driver is probably failed open.

4. Replace the ECU. If replacing the ECU corrects the problem, reinstall the original (bad) ECU to 
confirm that the problem is in the ECU. If the problem recurs, reinstall the new ECU to complete 
the repair.

5. If code 42 21 occurs repeatedly and the F solenoid and wiring checks okay, the F-Hi or F-Lo driver 
may be failed open. Follow Step (4) above.

6. If codes 42 23 and 42 26 occur repeatedly and solenoids and wiring check okay, the H and N-Hi 
driver may be failed open. Follow Step (4) above.

7. If the short is not found at the transmission connector, disconnect the transmission “T” harness 
connector at the ECU and check the wires of the solenoid circuit for shorts between the solenoid 
wires. If the short is found in one of the wires, isolate and repair it. Use a spare wire, if available, 
or provide a new wire (St. Clair P/N 200153 may be used for this purpose).

V00719.01

MAXIMUM  OHMS

WT  SOLENOID  RESISTANCE
SPEC  VALUE = 3.26 ± .2 OHMS  AT  20°C  

MINIMUM  OHMS

SO
LE

NO
ID

  R
ES

IS
TA

NC
E 

 IN
  O

HM
S

4.8

5.2

4.6

5

4.4

4.2

4

3.8

3.6

3.4

3.2

3

2.8

2.6

2.4

2.2

2
–20 0 20 40 60 80 100 120 140

4 32 68 104 140 176 212 248 284
SUMP  TEMPERATURE  IN  °F

SUMP  TEMPERATURE  IN  °C

 

CODE 42 XX — SHORT-TO-BATTERY IN SOLENOID CIRCUIT 

 

(Figure 6–14)

Copyright 2012 TEREX ® 

https://cranemanuals.com



 

Copyright © 1999 General Motors Corp. 6–61

 

 

 

WTEC I I I  ELECTRONIC CONTROLS TROUBLESHOOTING MANUAL

 

8. If the short is not found in either the transmission or the harness, the condition must be 
intermittent.

9. Drain the fluid, remove the control module (see the transmission Service Manual) and closely 
inspect the internal harness for damage. Repair or replace as necessary.

10. If the condition recurs, use a spare wire, if available, or provide a new wire (St. Clair P/N 200153 
may be used for this purpose) for the solenoid circuit indicated by the trouble code. (Refer to 
Appendix E for connector assembly/disassembly information.)

11. If the condition persists, replace the ECU. If replacing the ECU corrects the problem, reinstall the 
original (bad) ECU to confirm that the problem is in the ECU. If the original ECU now works, 
inspect the ECU connectors for any corrosion or damage which may cause an intermittent 
condition. If the original problem recurs, reinstall the replacement ECU.

 

CODE 42 XX — SHORT-TO-BATTERY IN SOLENOID CIRCUIT 

 

(Figure 6–14)
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Figure 6–16. Code 44 Schematic Drawing
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Main code 44 indicates the ECU has detected a short-to-ground in a solenoid or its wiring. The DO NOT SHIFT 
response is activated when some subcodes are detected, all solenoids are turned off, and the CHECK TRANS light 
is illuminated.

NOTE: For subcodes 12, 13, 14, 15, 16, 22 — neutral start is inoperable. Subcodes 21, 23, 24, and 26 do not 
trigger the CHECK TRANS light.

A. Active Indicator Clearing Procedure:

• Power down
• Manual

NOTE: Intermittent connections or lack of battery-direct power and ground connections may cause this and 
other codes.

NOTE: Before troubleshooting, read Paragraph 6–6. Also, check battery and ECU input voltages.

PROBING THE CONNECTOR

When testing the control system from the feedthrough connector with the internal harness connected, the resistance 
of each solenoid can be checked using a VOM. Refer to Figure 6–17 for resistance values versus temperature.

Main 
Code Subcode Meaning

44 12 Short-to-ground A Solenoid Circuit
44 13 Short-to-ground B Solenoid Circuit
44 14 Short-to-ground C Solenoid Circuit
44 15 Short-to-ground D Solenoid Circuit
44 16 Short-to-ground E Solenoid Circuit
44 21 Short-to-ground F Solenoid Circuit
44 22 Short-to-ground G Solenoid Circuit
44 23 Short-to-ground H Solenoid Circuit
44 24 Short-to-ground J Solenoid Circuit
44 26 Short-to-ground N Solenoid Circuit

CODE 44 XX — SHORT-TO-GROUND IN SOLENOID CIRCUIT (Figure 6–16)
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Figure 6–17. Solenoid Resistance vs. Temperature 

B. Troubleshooting:

1. Check the transmission connector and make sure it is tightly connected. If the connector is 
properly connected, disconnect the harness at the transmission and inspect the terminals in the 
transmission harness and feedthrough harness connectors. Clean or replace as necessary 
(Appendix D).

2. If the connector is connected, clean, and not damaged, check the solenoid circuit in the 
transmission for shorts to other wires. (Tool J 41612 may be useful in making this test.) Refer to 
the system schematic and/or chart to identify wires in the internal harness which are connected. If 
the short circuit is found, drain the fluid, remove the control module (refer to the transmission 
Service Manual), and isolate the short. The short is probably in the feedthrough harness, or the 
solenoid itself (refer to Figure 6–1 for solenoid locations).

3. If the short is not found in the transmission, disconnect the transmission harness connector at the 
ECU and inspect the terminals for damage or contamination. Clean or replace as necessary. If the 
terminals are satisfactory, check the wires of the solenoid circuit in the transmission harness for 
shorts-to-ground or shorts between wires. If a short is found in one of the wires, isolate and repair 
it or use a spare wire, if available, or provide a new wire (St. Clair P/N 200153 may be used for this 
purpose) in the external harness. Refer to Appendix E for connector/terminal repair information.

4. If the short is not found in either the transmission or the harness, the condition must be 
intermittent.

5. Drain the fluid, remove the control module, and closely inspect the solenoid and internal harness 
for damage. Repair or replace as necessary (refer to the transmission Service Manual).
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6. If the condition recurs, use a spare wire, if available, or provide a new wire (St. Clair P/N 200153 
may be used for this purpose) for the solenoid circuit indicated by the diagnostic code. See 
Appendix E for connector assembly/disassembly information.

7. If the condition persists, replace the ECU. If replacing the ECU corrects the problem, reinstall the 
original (bad) ECU to confirm that the problem is in the ECU. If the original ECU now works, 
inspect the ECU connectors for any corrosion or damage which may cause an intermittent 
condition. If the original problem recurs, reinstall the replacement ECU.

CODE 44 XX — SHORT-TO-GROUND IN SOLENOID CIRCUIT (Figure 6–16)
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Figure 6–18. Code 45 Schematic Drawing 
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CODE 45 XX — OPEN CONDITION IN SOLENOID CIRCUIT
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Main code 45 indicates the ECU has detected either an open circuit condition in a solenoid coil or the wiring to that 
solenoid. The DO NOT SHIFT response is activated when some subcodes are detected, all solenoids are turned 
off, and the CHECK TRANS light is illuminated.

A. Active Indicator Clearing Procedure:

• Power down
• Manual

NOTE: Intermittent connections or lack of battery-direct power and ground connections may cause this and 
other codes.

NOTE: Before troubleshooting, read Paragraph 6–6. Also, check battery and ECU input voltages. 

PROBING THE CONNECTOR

When testing the control system from the feedthrough connector with the internal harness connected, the resistance 
of each solenoid can be checked using a VOM. Refer to Figure 6–19 for solenoid resistance values versus 
temperature.

Main 
Code Subcode Meaning

45 12 Open Circuit A Solenoid Circuit
45 13 Open Circuit B Solenoid Circuit
45 14 Open Circuit C Solenoid Circuit
45 15 Open Circuit D Solenoid Circuit
45 16 Open Circuit E Solenoid Circuit
45 21 Open Circuit F Solenoid Circuit
45 22 Open Circuit G Solenoid Circuit
45 23 Open Circuit H Solenoid Circuit
45 24 Open Circuit J Solenoid Circuit
45 26 Open Circuit N Solenoid Circuit

CODE 45 XX — OPEN CONDITION IN SOLENOID CIRCUIT (Figure 6–18)
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Figure 6–19. Solenoid Resistance vs. Temperature 

B. Troubleshooting:

1. Check the transmission connector and make sure it is tightly connected. If the connector is 
properly connected, disconnect the harness at the feedthrough harness connector and check the 
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necessary (Appendix E).

2. If the connector is connected, clean, and not damaged, check the solenoid circuit in the trans-
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wires, isolate and repair it. If this is not feasible, use a spare wire, if available, or provide a new 
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solenoids check okay, the A-Hi driver is probably failed open.

5. Replace the ECU. If replacing the ECU corrects the problem, reinstall the original (bad) ECU to 
confirm that the problem is in the ECU. If the problem recurs, reinstall the new ECU to complete 
the repair.
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CODE 45 XX — OPEN CONDITION IN SOLENOID CIRCUIT (Figure 6–18)
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6. If code 45 21 occurs repeatedly and the F solenoid and wiring checks okay, the F-Hi or F-Lo driver 
may be failed open. Follow Step (5) above.

7. If codes 45 23 and 45 26 occur repeatedly and solenoids and wiring check okay, the H and N-Hi 
driver may be failed open. Follow Step (5) above.

8. If the open is not found in either the transmission or the harness or the ECU drivers, the condition 
must be intermittent.

9. Drain the fluid, remove the control module, and closely inspect the solenoid and internal harness 
for damage. Repair or replace as necessary (refer to the transmission Service Manual).

10. If the condition recurs, use a spare wire, if available, or provide a new wire (St. Clair P/N 200153 
may be used for this purpose) for the solenoid circuit indicated by the diagnostic code. See 
Appendix E for information on connector assembly/disassembly.

11. If the condition persists, replace the ECU. If replacing the ECU corrects the problem, reinstall the 
original (bad) ECU to confirm that the problem is in the ECU. If the original ECU now works, 
inspect the ECU connectors for any corrosion or damage which may cause an intermittent 
condition. If the original problem recurs, reinstall the replacement ECU.

CODE 45 XX — OPEN CONDITION IN SOLENOID CIRCUIT (Figure 6–18)
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Figure 6–20. Code 46 Schematic Drawing
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CODE 46 XX — OVERCURRENT TO SOLENOIDS
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Main code 46 indicates that an overcurrent condition exists in one of the switches sending power to the 
transmission control solenoids.

A. Active Indicator Clearing Procedure:

• Power down
• Manual

B. Troubleshooting:

1. Probable cause is a wiring problem. A solenoid wire is probably shorted to ground or the solenoid 
has a shorted coil which would cause an overcurrent condition. May also be an ECU problem.

2. Follow the troubleshooting steps for code 44 XX.

Main 
Code Subcode  Meaning

46 21 Overcurrent, F-High solenoid circuit
46 26 Overcurrent, N and H-High solenoid circuit
46 27 Overcurrent, A-High solenoid circuit

CODE 46 XX — OVERCURRENT TO SOLENOIDS (Figure 6–20)
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Main code 51 indicates a failed offgoing ratio test. An offgoing ratio test occurs during a shift and uses turbine and 
output speed sensor readings to calculate the ratio between them. The calculated speed sensor ratio is then compared 
to the programmed speed sensor ratio of the commanded range. After a shift is commanded, the ECU, after a period 
of time, expects the old ratio to be gone. If the ratio does not change properly, the ECU assumes the offgoing clutch 
did not release. The shift is retried if conditions still exist to schedule the shift. If the second shift is not successfully 
completed, code 51 XX is set and the ECU returns the transmission to the previous range. Additional codes could be 
logged for other shifts where “X” indicates the range from and “Y” indicates the range to.

NOTE: This test is not performed below a calibrated transmission output speed of 200 rpm.

A. Active Indicator Clearing Procedure:

• Power down

• Manual — except subcodes 35, 42, 43, 45, 53

NOTE: Before troubleshooting, read Paragraph 6–6. Also, check battery and ECU input voltages.

NOTE: Intermittent connections or lack of battery-direct power and ground connections may cause this and 
other codes.

B.  Troubleshooting:

1. Incorrect fluid level can cause 51 series codes. Allow the vehicle to idle for 3–4 minutes and check 
the transmission fluid level. If level is not correct, add or drain fluid to correct level.

2. If the fluid level is correct, connect a pressure gauge into the pressure tap for the offgoing clutch 
indicated by the code (refer to solenoid and clutch chart, Appendix C). Make the shift indicated by 
the subcode or use the Pro-Link® diagnostic tool clutch test mode to put the transmission in the 
off-going and oncoming ranges (refer to Appendix B for clutch pressure check information).

Main 
Code Subcode  Meaning

51 01 Low–1 upshift
51 10 1–Low downshift
51 12 1–2 upshift
51 21 2–1 downshift
51 23 2–3 upshift
51 24 2–4 upshift
51 35 3–5 upshift
51 42 4–2 downshift
51 43 4–3 downshift
51 45 4–5 upshift
51 46 4–6 upshift
51 53 5–3 downshift
51 64 6–4 downshift
51 65 6–5 downshift
51 XY X–Y upshift or downshift

CODE 51 XX — OFFGOING RATIO TEST DURING SHIFT (TIE-UP TEST)
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3. If the offgoing clutch stays pressurized, drain the fluid, remove the control module, disassemble 
the control module and clean it, inspecting for damaged valve body gaskets and stuck or sticky 
valves. Inspect the transmission for signs of clutch damage indicating the need to remove and 
overhaul the transmission (refer to the transmission Service Manual).

4. If the problem has not been isolated, replace the solenoid for the offgoing clutch (refer to the 
transmission Service Manual).

5. If after replacing the solenoid the problem persists, install another ECU. If this corrects the 
problem, temporarily reinstall the old ECU to verify the repair.

6. If this does not correct the problem, reinstall the original ECU and check for mechanical problems. 
The clutch may be mechanically held (coned, burned and welded, etc.). It may be necessary to 
remove the transmission and repair or rebuild as required (see the transmission Service Manual).

CODE 51 XX — OFFGOING RATIO TEST DURING SHIFT (TIE-UP TEST)
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Main code 52 indicates a failed C3 pressure switch test. When a shift is commanded and C3 is the offgoing clutch, 
the ECU expects the C3 pressure switch to open within a period of time after the shift is commanded. If the ECU 
does not see the switch open, it assumes C3 has not released. If conditions for a shift exist, the shift is retried. If the 
C3 pressure switch still remains closed, the code is logged and the DO NOT SHIFT response is commanded. If 
the code is set during a direction change, neutral with no clutches is commanded, otherwise the transmission is 
commanded to the previous range. Additional codes could be logged for other shifts where “X” indicates the range 
from and “Y” indicates the range to.

NOTE: C3 tests are turned off below a calibrated temperature of –32ºC (–25˚F).

A. Active Indicator Clearing Procedure:

• Power down

• Manual

NOTE: Before troubleshooting, read Paragraph 6–6. Also, check battery and ECU input voltages.

NOTE: Intermittent connections or lack of battery-direct power and ground connections may cause this and 
other codes.

B. Troubleshooting:

1. Use the Pro-Link® diagnostic tool to check the state of the C3 pressure switch.

2. Check the C3 pressure switch wiring for a short-to-ground or a switch stuck closed (refer to code 
32 XX). If a short is found, isolate and repair; or replace the switch if it is stuck closed.

3. If a fault is not found with the C3 pressure switch or circuitry, connect a pressure gauge to the C3 
pressure tap.

4. Drive the vehicle to make the shift indicated by the subcode or use the DDR clutch test mode. 
Compare actual C3 pressure value with the table of specifications in Appendix B.

Main 
Code Subcode Meaning

52 01 L–1 upshift
52 08 L–N1 shift
52 32 3–2 downshift
52 34 3–4 upshift
52 54 5–4 downshift
52 56 5–6 upshift
52 71 R–1 shift
52 72 R–2 shift
52 78 R–N1 shift
52 79 R–2 shift (R to NNC to 2)
52 99 N3–N2 shift
52 XY X–Y shift

CODE 52 XX — OFFGOING C3 PRESSURE SWITCH TEST DURING SHIFT
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5. If C3 is being held on hydraulically (C3 remains pressurized), drain the fluid, remove the control 
module, disassemble and clean the control module, checking for damaged valve body gaskets or 
stuck and sticky valves (see the transmission Service Manual).

6. If the problem recurs, use a spare wire, if available, or provide a new wire (St. Clair P/N 200153 
may be used for this purpose) for the C3 pressure switch in the external harness. See Appendix E 
for connector service information.

7. If the problem again recurs, replace the C solenoid (refer to the transmission Service Manual).

8. If the condition persists, replace the ECU. If replacing the ECU corrects the problem, reinstall the 
original (bad) ECU to confirm that the problem is in the ECU. If the original ECU now works, 
inspect the ECU connectors for any corrosion or damage which may cause an intermittent 
condition. If the original problem recurs, reinstall the replacement ECU.

CODE 52 XX — OFFGOING C3 PRESSURE SWITCH TEST DURING SHIFT
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Main code 53 indicates a failed offgoing speed test. The speed test during a shift is designed to ensure neutral is 
attained during shifts to neutral. This test compares engine speed to turbine speed. If neutral is selected and turbine 
speed is found to be much lower than engine speed, the ECU sees this as neutral not being attained. The 
transmission is commanded to Neutral with No Clutches and code 53 XX is set. Additional codes could be logged 
for other shifts where “X” indicates the range from and “Y” indicates the range to.

NOTE: This test is not performed if neutral output is below 200 rpm or when temperatures are below a 
calibrated 0˚C (32˚F).

A. Active Indicator Clearing Procedure:

• Power down

• Manual — subcodes 78 and 99 only

NOTE: Before troubleshooting, read Paragraph 6–6. Also, check battery and ECU input voltages.

NOTE: Intermittent connections or lack of battery-direct power and ground connections may cause this and 
other codes.

B.  Troubleshooting:

1. Be sure the transmission is warm and the fluid level is correct. Correct transmission fluid level as 
necessary.

2. Using the DDR, check the engine and turbine speed sensor signals under steady conditions. If a 
tachometer is available, compare the tachometer reading with the engine rpm reading on the 
diagnostic tool. Check signals in neutral, at idle, high idle, and maximum no load rpm. If a signal 
is erratic, check sensor wiring for opens, shorts, and shorts-to-ground (refer to code 22 XX). 
Check all connections for dirt and corrosion. If wiring problems are found, repair or replace as 
necessary. See Appendix E for connector service information.

Main 
Code Subcode Meaning

53 08 L–N1 shift
53 18 1–N1 shift
53 28 2–N1 shift
53 29 2–N2 shift
53 38 3–N1 shift
53 39 3–N3 shift
53 48 4–N1 shift
53 49 4–N3 shift
53 58 5–N1 shift
53 59 5–N3 shift
53 68 6–N1 shift
53 69 6–N4 shift
53 78 R–N1 shift
53 99 N3–N2 or N2–N3 shift
53 XY X–Y shift

CODE 53 XX — OFFGOING SPEED TEST (DURING SHIFT)
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3. If fluid and wiring are satisfactory, install a pressure gauge in the pressure tap for the offgoing 
clutch. Make the shift indicated by the subcode using the clutch test mode of the Pro-Link® 
diagnostic tool. If the pressure gauge shows clutch pressure (above 55 kPa or 8 psi) remains in the 
offgoing clutch, drain the fluid and remove the control module (see the transmission Service 
Manual). Disassemble and clean the control module and check for damaged valve body gaskets 
and stuck or sticky valves, particularly latch valves and solenoid second-stage valves.

4. If excessive clutch pressure is not remaining in the offgoing clutch, replace the engine speed 
sensor and the turbine speed sensor (refer to the transmission Service Manual). 

5. If the control module is removed to replace the turbine speed sensor (MD, B 300, B 400), clean the 
control module and inspect for stuck or sticky valves (particularly the latch valves and solenoid G 
second stage valve). Check the rotating clutch drum to which the turbine speed sensor is directed 
for damage, contamination, or signs of contact between the drum and the sensor.

6. If the problem recurs, replace the solenoid(s) for the offgoing clutch(es) (refer to the transmission 
Service Manual).

7. If the problem again recurs, the offgoing clutch must be held on mechanically (coned, burned, 
etc.). Remove the transmission and repair or rebuild as necessary (see the transmission Service 
Manual).

8. If the condition persists, replace the ECU. If replacing the ECU corrects the problem, reinstall the 
original (bad) ECU to confirm that the problem is in the ECU. If the original ECU now works, 
inspect the ECU connectors for any corrosion or damage which may cause an intermittent 
condition. If the original problem recurs, reinstall the replacement ECU.

CODE 53 XX — OFFGOING SPEED TEST (DURING SHIFT)
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Main code 54 indicates a failed oncoming ratio test. The ratio test after a shift is failed when the ECU has 
commanded the end of a shift and has not seen the transmission shift into the target range (comparing turbine and 
output speeds). Erratic readings from speed sensors are a likely cause of an oncoming ratio test failure. If conditions 
for a shift still exist, the shift will be retried one more time. If the ratio test is still not met, a code is logged and the 
DO NOT SHIFT response is commanded. If the code is set during a direction change, Neutral with No Clutches is 
commanded, otherwise the transmission is commanded to the previous range. Code 54 12 can also be caused by the 
ECU being calibrated for a close ratio transmission and installed with a wide ratio transmission, or vice versa. 
Additional codes could be logged for other shifts where “X” indicates the range from and “Y” indicates the range to.

NOTE: This test is not performed below a calibrated transmission output speed of 200 rpm.

Main Code Subcode Meaning
54 01 L–1 upshift 
54 07 L–R shift
54 10 1–L downshift
54 12 1–2 upshift — incorrect calibration, wide ratio vs. close ratio
54 17 1–R shift
54 21 2–1 downshift
54 23 2–3 upshift
54 24 2–4 upshift
54 27 2–R shift
54 32 3–2 downshift
54 34 3–4 upshift
54 35 3–5 upshift
54 42 4–2 downshift
54 43 4–3 downshift
54 45 4–5 upshift
54 46 4–6 downshift
54 53 5–3 downshift
54 54 5–4 downshift
54 56 5–6 upshift
54 64 6–4 downshift
54 65 6–5 downshift
54 70 R–L shift
54 71 R–1 shift
54 72 R–2 shift
54 80 N1–L shift
54 81 N1–1 shift
54 82 N1–2 shift
54 83 N1–3 shift
54 85 N1–5 shift
54 86 N1–6 shift
54 92 N2–2 shift
54 93 N3–3 shift
54 95 N3–5 shift
54 96 N4–6 shift
54 XY X to Y shift

CODE 54 XX — ONCOMING SPEED TEST (AFTER SHIFT)
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A. Active Indicator Clearing Procedure:

• Power down
• Manual

NOTE: Before troubleshooting, read Paragraph 6–6. Also, check battery and ECU input voltages. 

NOTE: Intermittent connections or lack of battery-direct power and ground connections may cause this and 
other codes.

B. Troubleshooting:

1. After the transmission is at operating temperature, allow the vehicle to idle on level ground for 
3–4 minutes. Check transmission fluid level. If improper fluid level is found, correct as necessary. 
Improper fluid level could be the cause of the code (not enough or too much fluid may produce 
inadequate clutch pressure).

2. Connect a pressure gauge and check main pressure. If pressure is not adequate, the pump is 
possibly worn. See Appendix B for main pressure specifications.

3. If the fluid level is correct, check the turbine and output speed sensors for accurate, steady signals 
using the diagnostic tool (check with vehicle stopped and in range to confirm a zero speed reading 
from the turbine and output speed sensors). Check the wiring for opens and shorts (refer to code 
22 XX) and the sensor coils for proper resistance. If problems are found, repair or replace as 
necessary. Remove speed sensor and check for loose tone wheel.

4. If sensor and wiring resistance are acceptable, connect a pressure gauge(s) to the pressure tap for 
the oncoming clutches indicated by the subcode (refer to solenoid and clutch chart in Appendix C). 
Make the shift indicated by the code by operating the vehicle or by using the diagnostic tool’s 
clutch test mode.

5. If the clutch pressure does not show on the gauge(s), the control module is probably not 
commanding the clutch on. Drain the fluid and remove the control module (see the transmission 
Service Manual). Disassemble and clean the control module, inspect for stuck or sticking valves.

6. Internal leakage is indicated by the clutch pressure gauge showing that pressure is being sent to the 
clutch but the clutch fails to hold. The fault may be: missing or damaged face seals, burnt clutch, 
leaking piston sealrings, or damaged control module gaskets. Drain the fluid, remove the control 
module (refer to the transmission Service Manual), and inspect the face seals and control module 
gaskets. If the seals and gaskets are satisfactory, replace the solenoid(s) indicated by the code. If 
replacing the solenoid does not eliminate the code, remove the transmission and repair as 
necessary.

7. If clutch pressures are correct and the clutch appears to be holding, replace the output and turbine 
speed sensors (refer to the transmission Service Manual for the proper procedure).

8. If the problem recurs, use the diagnostic tool to check the speed sensor signals for erratic readings. 
Possible causes of erratic speed readings are: loose sensors, intermittent contact in the wiring, 
vehicle-induced vibrations, or speed sensor wiring that is not a properly twisted-pair. If necessary, 
use a twisted-pair for a new speed sensor circuit — Service Harness Twisted Pair P/N 200153 is 
available from St. Clair Technologies for this purpose.

9. If the condition persists, replace the ECU. If replacing the ECU corrects the problem, reinstall the 
original (bad) ECU to confirm that the problem is in the ECU. If the original ECU now works, 
inspect the ECU connectors for any corrosion or damage which may cause an intermittent 
condition. If the original problem recurs, reinstall the replacement ECU.

CODE 54 XX — ONCOMING SPEED TEST (AFTER SHIFT)
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Main code 55 indicates the C3 clutch is the oncoming clutch in a shift and the C3 pressure switch did not close at 
the end of the shift. When this code is set, the DO NOT SHIFT response and Neutral with No Clutches is 
commanded. On the N1 to R shift the transmission is commanded to the previous range. Additional codes could be 
logged for other shifts where “X” indicates the range from and “Y” indicates the range to.

NOTE: When an ECU with a version 8 or 8A calibration is used with a pre-TransID transmission, 55 XX 
codes are set because the ECU sees wire 195 is open. To correct this condition, convert to a TID 1 
internal harness or install Adapter P/N 200100 available from St. Clair Technologies.

Further TransID (TID) information is in Paragraph 1–10.

*NOTE: When sump temperature is below 10˚C (50˚F), and transmission fluid is C4 (not DEXRON®), follow 
this procedure when making directional change shifts:

• To shift from forward to reverse; select N (Neutral) and then R (Reverse).

• Failure to follow this procedure may cause illumination of the CHECK TRANS light and then 
transmission operation will be restricted to N (Neutral).

A. Active Indicator Clearing Procedure:

• Power down
• Manual — subcode 87 only

NOTE: Intermittent connections or lack of battery-direct power and ground connections may cause this and 
other codes.

NOTE: Check battery and ECU input voltages before troubleshooting. 

B. Troubleshooting:

NOTE: Do not bring the transmission to operating temperature if the problem occurs at sump temperatures 
below that level. Do troubleshooting at the temperature level where the problem occurs.

1. After the transmission is at operating temperature, allow vehicle engine to idle on level ground for
3–4 minutes. Check transmission fluid level. If improper fluid level is found, correct as necessary. 
Improper fluid level could be the cause of the code (not enough or too much fluid may produce 
inadequate clutch pressure).

2. Connect a pressure gauge and check main pressure. If pressure is not adequate, the pump is 
possibly worn. See Appendix B for main pressure specifications.

Main 
Code Subcode Meaning

55 07* Oncoming C3PS (after shift), L–R shift
55 17* Oncoming C3PS (after shift), 1–R shift
55 27* Oncoming C3PS (after shift), 2–R shift
55 87 Oncoming C3PS (after shift), N1–R shift
55 97 Oncoming C3PS (after shift), N1–L to R shift
55 XY Oncoming C3PS (after shift), X to Y shift

CODE 55 XX — ONCOMING C3 PRESSURE SWITCH (AFTER SHIFT)
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3. If fluid level and main pressure are adequate, connect a pressure gauge to the C3 pressure tap on 
the transmission and make the shift indicated by operating the vehicle using the Pro-Link® 
diagnostic tool’s CLUTCH TEST MODE.

NOTE: When using the CLUTCH TEST MODE on the Pro-Link®, be sure to use the correct pressure 
specification. If testing is done with the vehicle stopped, the lockup clutch is not applied, so 
use the clutch pressure specification for converter operation (see Appendix B; pressure in 3C 
would be the same as in 2C). If testing is done with the vehicle moving, the lockup clutch may 
be applied depending upon the vehicle speed and throttle position. Be sure to use the clutch 
pressure specification for lockup operation (see Appendix B).

4. If, when making the shift and producing the code, the C3 clutch does not show any pressure, drain 
the fluid and remove the control module (refer to the transmission Service Manual). Disassemble, 
clean, and inspect the control module for stuck or sticky valves (particularly the “C” solenoid 
second stage valve and C-1 latch valve). If no obvious problems are found, replace the “C” solenoid 
and reassemble (see Figure 6–1 for location of the “C” solenoid).

5. If the gauge shows inadequate pressure being sent to the clutch, the clutch is probably worn, has 
leaking piston or face seals, or the control module gaskets are damaged. See Appendix B for clutch 
pressure specification. Drain the fluid, remove the control module and inspect the face seals and 
valve body gaskets. If the face seals or control module gaskets are not damaged, remove and repair 
the transmission (refer to the transmission Service Manual for repair procedure).

6. If the gauge shows adequate clutch apply pressure, the problem is with the C3 pressure switch or 
its wires. Check the C3 pressure switch wires in the transmission harness for opens, shorts, or 
shorts-to-ground (see code 32 XX). If found, isolate and repair the C3 pressure switch circuit. 
See Appendix E for connector service information.

NOTE: A leakage problem may be temperature related. Be sure to check pressures at the sump temperature 
where the problem occurred.

7. If the problem is not in the transmission harness, drain the fluid and remove the control module. 
Check the feedthrough harness assembly for opens. If wiring problems are found, repair as 
necessary (refer to Appendix E). If no wiring problems are found, replace the C3 pressure switch 
(see Figure 6–1 for the location). Refer to the transmission Service Manual for proper procedure.

8. If the condition persists, replace the ECU. If replacing the ECU corrects the problem, reinstall the 
original (bad) ECU to confirm that the problem is in the ECU. If the original ECU now works, 
inspect the ECU connectors for any corrosion or damage which may cause an intermittent 
condition. If the original problem recurs, reinstall the replacement ECU.

CODE 55 XX — ONCOMING C3 PRESSURE SWITCH (AFTER SHIFT)
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3. If fluid level and main pressure are adequate, connect a pressure gauge to the C3 pressure tap on 
the transmission and make the shift indicated by operating the vehicle using the Pro-Link® 
diagnostic tool’s CLUTCH TEST MODE.

NOTE: When using the CLUTCH TEST MODE on the Pro-Link®, be sure to use the correct pressure 
specification. If testing is done with the vehicle stopped, the lockup clutch is not applied, so 
use the clutch pressure specification for converter operation (see Appendix B; pressure in 3C 
would be the same as in 2C). If testing is done with the vehicle moving, the lockup clutch may 
be applied depending upon the vehicle speed and throttle position. Be sure to use the clutch 
pressure specification for lockup operation (see Appendix B).

4. If, when making the shift and producing the code, the C3 clutch does not show any pressure, drain 
the fluid and remove the control module (refer to the transmission Service Manual). Disassemble, 
clean, and inspect the control module for stuck or sticky valves (particularly the “C” solenoid 
second stage valve and C-1 latch valve). If no obvious problems are found, replace the “C” solenoid 
and reassemble (see Figure 6–1 for location of the “C” solenoid).

5. If the gauge shows inadequate pressure being sent to the clutch, the clutch is probably worn, has 
leaking piston or face seals, or the control module gaskets are damaged. See Appendix B for clutch 
pressure specification. Drain the fluid, remove the control module and inspect the face seals and 
valve body gaskets. If the face seals or control module gaskets are not damaged, remove and repair 
the transmission (refer to the transmission Service Manual for repair procedure).

6. If the gauge shows adequate clutch apply pressure, the problem is with the C3 pressure switch or 
its wires. Check the C3 pressure switch wires in the transmission harness for opens, shorts, or 
shorts-to-ground (see code 32 XX). If found, isolate and repair the C3 pressure switch circuit. 
See Appendix E for connector service information.

NOTE: A leakage problem may be temperature related. Be sure to check pressures at the sump temperature 
where the problem occurred.

7. If the problem is not in the transmission harness, drain the fluid and remove the control module. 
Check the feedthrough harness assembly for opens. If wiring problems are found, repair as 
necessary (refer to Appendix E). If no wiring problems are found, replace the C3 pressure switch 
(see Figure 6–1 for the location). Refer to the transmission Service Manual for proper procedure.

8. If the condition persists, replace the ECU. If replacing the ECU corrects the problem, reinstall the 
original (bad) ECU to confirm that the problem is in the ECU. If the original ECU now works, 
inspect the ECU connectors for any corrosion or damage which may cause an intermittent 
condition. If the original problem recurs, reinstall the replacement ECU.

CODE 55 XX — ONCOMING C3 PRESSURE SWITCH (AFTER SHIFT)
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Main code 56 indicates a failed range verification speed sensor ratio test. The ratio test occurs after a shift and 
determines if a clutch has lost torque carrying capability. If output speed is above programmed output speed for a 
range but the correct speed sensor ratio is not present, the DO NOT SHIFT response is commanded and a range 
which can carry the torque without damage is commanded or attempted. Turbine and output speed sensor readings 
are used to calculate the actual ratio that is compared to the commanded ratio. Main code 56 can also be caused 
by the ECU being calibrated for a close ratio transmission and installed with a wide ratio transmission, or 
vice versa.

A. Active Indicator Clearing Procedure:

• Power down

• Manual — subcodes 11, 44, 66, 77 only

NOTE: When a code 22 16 (output speed fault) is also present, follow the troubleshooting sequence for code 
22 16 first. After completing the 22 16 sequence, drive the vehicle to see if a code 56 XX recurs. 

NOTE: Before troubleshooting, read Paragraph 6–6. Also, check battery and ECU input voltages.

NOTE: Intermittent connections or lack of battery-direct power and ground connections may cause this and 
other codes.

B. Troubleshooting:

1. After the transmission is at operating temperature, allow vehicle engine to idle on level ground for 
3–4 minutes. Check the transmission fluid level. If improper fluid level is found, correct as 
necessary. Improper fluid level could be the cause of the code. Not enough or too much fluid may 
produce inadequate clutch pressure.

2. Connect a pressure gauge and check main pressure. If the pressure is not adequate, the pump is 
probably worn. See Appendix B for main pressure specifications.

3. If main pressure is adequate, check clutch pressure for the range indicated by following the 
procedure in Appendix B. The transmission range indicated by the trouble code can be found by 
referring to the solenoid and clutch chart in Appendix C. Drive the vehicle or use the diagnostic 
tool’s clutch test mode and check clutch pressure.

4. If a clutch is leaking pressure, drain the fluid, remove the control module and check for damaged 
control module gaskets and stuck or sticking valves (see the transmission Service Manual). Also 
look for damaged or missing face seals. If no problems are found, replace the solenoids for the 
clutches used in the range indicated by the code.

Main
Code Subcode Meaning

56 00 Range verification ratio test (between shifts) L
56 11 Range verification ratio test (between shifts) 1
56 22 Range verification ratio test (between shifts) 2
56 33 Range verification ratio test (between shifts) 3
56 44 Range verification ratio test (between shifts) 4
56 55 Range verification ratio test (between shifts) 5
56 66 Range verification ratio test (between shifts) 6
56 77 Range verification ratio test (between shifts) R

CODE 56 XX — RANGE VERIFICATION RATIO TEST (BETWEEN SHIFTS)
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5. If replacing solenoids does not correct the pressure problem, a worn clutch or worn piston seals are 
probably the source of the pressure leak. Remove the transmission and repair or replace as 
necessary (refer to the transmission Service Manual).

6. This code requires accurate output and turbine speed readings. If there were no transmission prob-
lems detected, use the diagnostic tool and check the speed sensor signals for noise (erratic signals) 
from low speed to high speed in the range indicated by the code.

7. If a noisy sensor is found, check the resistance of the sensor (300 ± 30 Ohms, refer to the code 
22 XX temperature variation chart) and its wiring for opens, shorts, and shorts-to-ground (refer to 
code 22 XX). Carefully check the terminals in the connectors for corrosion, contamination, or 
damage. Ensure the wiring to the sensors is a properly twisted wire pair. Replace a speed sensor if 
its resistance is incorrect. Isolate and repair any wiring problems. (Use a twisted-pair if a new 
speed sensor circuit is needed — Service Harness Twisted Pair P/N 200153 is available from 
St. Clair Technologies for this purpose.)

8. If no apparent cause for the code can be found, replace the turbine and output speed sensors (refer 
to the transmission Service Manual for proper procedure).

9. If the condition persists, replace the ECU. If replacing the ECU corrects the problem, reinstall the 
original (bad) ECU to confirm that the problem is in the ECU. If the original ECU now works, in-
spect the ECU connectors for any corrosion or damage which may cause an intermittent condition. 
If the original problem recurs, reinstall the replacement ECU.

CODE 56 XX — RANGE VERIFICATION RATIO TEST (BETWEEN SHIFTS)
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Main code 57 indicates failure of the range verification C3 pressure switch test. This test determines if the C3 
pressure switch is closed when it should be open. The test occurs when a range is commanded that does not use the 
C3 clutch (neutral, 1, 2, 4, and 6). The code is set if the C3 pressure switch is closed when it should be open. If C3 
clutch comes on when not needed, three clutches are applied and a transmission tie-up occurs. The ECU will 
command a range which does use the C3 clutch and activate the DO NOT SHIFT response.

A. Active Indicator Clearing Procedure:

• Power down
• Manual

NOTE: Before troubleshooting, read Paragraph 6–6. Also, check battery and ECU input voltages.

NOTE: Intermittent connections or lack of battery-direct power and ground connections may cause this and 
other codes.

B. Troubleshooting:

1. Disconnect the harness from the transmission. Check the C3 pressure switch circuit at the 
feedthrough harness connector for continuity (refer to code 32 XX).

2. Continuity at the feedthrough harness connector indicates the C3 pressure switch is closed or the 
C3 circuit is shorted together. Drain the fluid, remove the control module (refer to the transmission 
Service Manual), and isolate the short. The fault is either a shorted feedthrough harness or stuck 
C3 pressure switch. Repair or replace as necessary.

3. If there is no continuity at the transmission, disconnect the transmission harness connector from 
the ECU and check the C3 pressure switch wires in the transmission harness for shorts. Use the 
system wiring diagram to identify wires which are connected. If a shorted C3 pressure switch cir-
cuit in the external harness is found, isolate and repair.

4. If the C3 pressure switch or circuit is not shorted either in the transmission or the external harness, 
connect a pressure gauge in the C3 pressure tap (refer to Appendix B for pressure tap location). 
Drive the vehicle in the range indicated by the code or use the diagnostic tool’s clutch test mode to 
attain that range.

5. If the gauge shows C3 pressure is present in the range indicated by the subcode, drain the fluid and 
remove the control module (refer to the transmission Service Manual). Check for damaged valve 
body gaskets or stuck or sticking valves. Repair or replace as necessary. If no obvious defects are 
found, replace the listed solenoid.

6. If the gauge shows C3 pressure is not present in the range indicated by the subcode, drain the fluid and 
remove the control module (refer to the transmission Service Manual). Replace the C3 pressure switch.

7. If the condition persists, replace the ECU. If replacing the ECU corrects the problem, reinstall the 
original (bad) ECU to confirm that the problem is in the ECU. If the original ECU now works, in-
spect the ECU connectors for any corrosion or damage which may cause an intermittent condition. 
If the original problem reoccurs, reinstall the replacement ECU.

Main 
Code Subcode Meaning

Replace
Solenoid

57 11 Range verification C3 pressure switch while in 1st B
57 22 Range verification C3 pressure switch while in 2nd C
57 44 Range verification C3 pressure switch while in 4th C
57 66 Range verification C3 pressure switch while in 6th A
57 88 Range verification C3 pressure switch while in N1 C
57 99 Range verification C3 pressure switch while in N2 or N4 C

CODE 57 XX — RANGE VERIFICATION C3 PRESSURE TEST
(BETWEEN SHIFTS)
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Main code 61 indicates the ECU has detected a hot fluid condition in the output retarder. Table 6–7 shows what 
actions are taken by the ECU at elevated retarder temperatures.

Possible causes (but not all causes) for hot fluid are:

1. Prolonged retarder use.

2. TID 2 transmission with ECU prior to Version 8A.

3. Low fluid level.

4. High fluid level.

5. A retarder apply system that allows the throttle and retarder to be applied simultaneously.

6. Cooler inadequately sized for retarder.

If the validity of the hot fluid diagnosis is in question, temperature can be checked by using a temperature gauge at the 
retarder-out port or by reading retarder temperature with the Pro-Link® diagnostic tool. Another method of checking 
retarder temperature is to remove the “T” connector at the ECU and measure resistance (Ohms) between terminals T28 
and T25. Compare the resistance value to the value in Figure 6–21 to see if the result is within the expected operating 
range. For TID 2 thermistors, see Appendix Q for resistance versus temperature table. 

NOTE: Use the Pro-Link® diagnostic tool to determine the software version being used.

Table 6–7. Transmission Retarder Operation as a Function of Temperature

Description Version 8*

MD and HD Retarder, Light On
MD and HD Retarder, Light Off

166˚C (330˚F)
159˚C (318˚F)

MD and HD Retarder, Set Hot Code (61 00)
MD and HD Retarder, Clear Active Indicator

168˚C (335˚F)
162˚C (323˚F) 

MD and HD Retarder, Capacity Reduction 149–166˚C
(300–330˚F) 

MD and HD Retarder, Reduced Capacity (retarder light begins flashing)
MD and HD Retarder, Reduced Capacity (retarder light stops flashing)

146˚C (295˚F)
143˚C (289˚F)

MD and HD Retarder, Auto Preselect On (after 12 seconds of retarder 
apply at retarder temperature shown — range to be preselected is a 
customer calibratable value). Auto Preselect remains on until retarder is 
deactivated.

143˚C (289˚F)

MD and HD Retarder, Auto Preselect On (after 12 seconds of retarder 
apply and engine water temperature shown (actual value is a customer 
calibratable value which must be approved by the Allison calibration 
committee)). Auto Preselect remains on until retarder is deactivated.

82–124˚C
(180–255˚F)

MD and HD Retarder, Flashing Retarder Temperature Light Begins 
(shows that preselect downshifts are invoked)
MD and HD Retarder, Flashing Retarder Temperature Light Stops
(closed throttle downshifts not preselected)

140˚C (284˚F)

137˚C (279˚F)

* Calibration values are subject to change.

CODE 61 XX — RETARDER OIL TEMPERATURE HOT
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Figure 6–21. Temperature Sensor Chart (Sensors Prior to TID 2)

The retarder temperature sensor is located externally on the HD retarder housing and under the plate on the MD 
retarder housing. When retarder temperature reaches a preset level, a retarder hot temperature light is illuminated.
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Figure 6–22. Code 62 Schematic Drawing
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NOTE: When an ECU with a version 8 calibration is used with a TransID 2 transmission, 62 XX codes are set 
because the ECU does not have the proper calibrations for the TID 2 thermistors. The ECU calibration 
must be updated to version 8A.

TransID (TID) information related to thermistor changes is in Paragraph 1–10 and detailed troubleshooting 
information for TID 2 thermistors is shown in Appendix Q.

Main code 62 indicates the retarder temperature sensor or engine coolant sensor or circuitry is providing a signal 
outside the usable range of the ECU. Main code 62 can be the result of a hardware failure or an actual extremely 
high or low temperature condition.

A. Active Indicator Clearing Procedure:

• Power down

• Manual

• Self-clearing

NOTE: Before troubleshooting, read Paragraph 6–6. Also, check the transmission fluid level.

B. Troubleshooting:

NOTE: A combination of codes 62 23, 33 23, and 21 23 indicates a problem with one of the branches of the 
common ground wire (wire 135) between the throttle and temperature sensors.

NOTE: Code 62 12 can be caused when the +5V power line (wire 124) is shorted to ground or open. Wire 124 
also provides power for the OLS, TPS, RMR, sump temperature sensor, and shift selectors and is 
present in all three ECU connectors.

1. Check the retarder temperature or engine coolant temperature with a DDR. If a DDR is not 
available, use the shift selector display to determine if the code is active (cycle the ignition on and 
off at least once since the code was logged to clear the code’s active indicator). If a condition that 
is unreasonable for the current conditions exists, go to Step (3).

2. If Step (1) reveals that the extreme temperature indication is no longer present, the temperature 
limit could have been reached due to operational or ambient temperature extremes. Proceed 
cautiously as it is unlikely there is a sensor hardware fault.

3. Remove the connector at the ECU. Measure resistance between harness terminals T25 and T28 or 
between harness terminals V9 and V24. Compare resistance value to chart (see Figure 6–21) to see 
if reading is within expected operating range.

4. Disconnect the sensor connector and remove the connector at the ECU. Check the sensor and the 
ECU terminals for dirt, corrosion, and damage. Clean or replace as necessary (refer to Appendix E).

Main
Code Subcode Meaning

62 12 Retarder temperature sensor failed low (–45˚C; –49˚F)
62 23 Retarder temperature sensor failed high (178˚C; 352˚F)
62 32 Engine coolant sensor failed low
62 33 Engine coolant sensor failed high

CODE 62 XX — RETARDER TEMPERATURE SENSOR (Figure 6–22)
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5. Check the temperature sensor circuit for opens (code 62 23 or 62 33), shorts between wires, and 
short-to-ground (code 62 12 or 62 32). If a wiring problem is found, isolate and repair. See 
Appendix E for connector service information.

6. If no wiring problem is found, replace the retarder or engine coolant temperature sensor (refer to 
transmission or vehicle Service Manual for proper procedure).

7. If the problem recurs, use a spare wire, if available, or provide a new wire (St. Clair P/N 200153 
may be used for this purpose) for the retarder or engine coolant temperature circuit. See 
Appendix E for connector service information.

8. If the condition continues to recur, replace the ECU. If replacing the ECU corrects the problem, 
reinstall the original (bad) ECU to confirm that the problem is in the ECU. If the original ECU now 
works, inspect the ECU connectors for any corrosion or damage which may cause an intermittent 
condition. If the original problem recurs, reinstall the replacement ECU.

CODE 62 XX — RETARDER TEMPERATURE SENSOR (Figure 6–22)
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Code 63 00 is set when one of the two inputs for an input function Auxiliary Function Range Inhibit (Special) is in 
a different state (on or off) from the other input for longer than two minutes. When this condition is detected, code 
63 00 is set. The transmission will not be inhibited in shifting from neutral to range.

Subcode 26 is set when this function (Kickdown) is selected by calibration, the calibration designated input is active 
for a calibration time, and throttle position is less than the calibration value defined. The kickdown shift schedule is 
inhibited when subcode 26 is active. The service indicator will be turned on if it is selected by the calibration. The 
kickdown shift schedule is not inhibited, the code is cleared and the service indicator will be turned off if the 
kickdown input remains inactive for the calibration time period while throttle position is less than the calibration 
value. This diagnostic and code has been removed from software version 8A.

Subcode 40 is set when this function (Service Brake Status) is selected by calibration, and the specified input 
remains active for a calibration number of consecutive acceleration events. The service indicator will be turned on 
if it is selected by the calibration. A vehicle acceleration event is defined as an increase in transmission output 
speed from 1 rpm to a calibration value. The operation of the Automatic Neutral For Refuse Packer will be limited 
when this code is active. The active inhibit for this code is self-cleared and the service indicator will be turned off if 
the designated input for the Service Brake Status function becomes inactive.

Subcode 41 is set when the states of the calibration inputs are different for a calibration number of consecutive 
updates. The inputs in this case are Pump/Pack Enable and Automatic Neutral For Refuse Packer. The service 
display will also be turned ON if selected by calibration.

A. Active Indicator Clearing Procedure:

• Power down 
• Manual — subcodes 26, 40, and 41
• Self-clearing — subcodes 26 and 40

B. Troubleshooting:

1. Code 63 00

a. Use the DDR to identify the two input wires programmed with Auxiliary Function Range 
Inhibit (Special). Inspect the input wiring, connectors, and switches to determine why the input 
states are different. Correct any problems which are found.

b. If the condition persists, replace the ECU. If replacing the ECU corrects the problem, reinstall 
the original (bad) ECU to confirm that the problem is in the ECU. If the original ECU now 
works, inspect the ECU connectors for any corrosion or damage which may cause an intermit-
tent condition. If the original problem recurs, reinstall the replacement ECU.

2. Code 63 26

Inspect kickdown switch circuit.

3. Code 63 40

Inspect service brake status switch circuit.

4. Use the DDR to identify the two wires associated with the input functions for Pump/Pack Enable 
and Automatic Neutral For Refuse Packer. Inspect the input wiring, connectors, and switches to 
determine why the input states are different. Correct problems which are found. There is further in-
formation on these input functions on pages P–25, P–26, P–29, and P–30.

Main 
Code Subcode Meaning

63 00 Auxiliary Function Range Inhibit (Special) inputs states are different
63 26 Kickdown input failed on (software version 8 only)
63 40 Service brake status failed on
63 41 Pump/pack and a neutral general purpose input

CODE 63 XX — INPUT FUNCTION FAULT
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Figure 6–23. Code 64 Schematic Drawing 
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CODE 64 XX — RETARDER MODULATION REQUEST DEVICE FAULT
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Main code 64 indicates the ECU has detected a voltage signal from the retarder modulation request sensor 
(consisting of a module and a retarder control device) in either the high or low error zone. These codes can be 
caused by faulty wiring, faulty connections to the resistance module or retarder control device, a faulty resistance 
module, a faulty retarder control device, or a faulty ECU. Power wire 124 and ground wire 135 for the retarder 
modulation request sensor are a common power and ground with the TPS and OLS devices. A short-to-ground on 
the common power wire causes a “sensor failed low” code for the other devices (codes 21 12, and 14 12). An open 
or a short-to-ground on retarder modulation request sensor signal wire 164 results in a code 64 12 only. 

A TPS failure changes the status of the output retarder. The retarder is enabled by the Service Brake Status 
(wire 137) when a TPS code is active (21 XX). If a code 63 40 is also active, the Service Brake Status (wire 137) 
is ignored and the retarder will not work. Retarder response problems may not cause retarder modulation request 
sensor diagnostic codes. If response questions occur, test the retarder control devices for proper voltage signals at 
each of the percentage of retarder application settings. Table 6–8 contains the voltage measurements for each 
device’s application percentage and resistances measured across terminals A and C of the retarder request sensor. 
Use test wiring harness J 41339 when conducting voltage tests.

A. Active Indicator Clearing Procedure:

• Power down

NOTE: Before troubleshooting, read Paragraph 6–6. Also, check battery and ECU input voltages.

NOTE: Intermittent connections or lack of battery-direct power and ground connections can cause this and 
other electronic control codes.

B. Troubleshooting:

NOTE: Code 64 12 can be caused when the +5V power line (wire 124) is shorted to ground or open. Wire 124 
also provides power for the OLS, TPS, sump temperature sensor, retarder temperature sensor, and 
shift selectors and is present in all three ECU connectors..

1. Plug in the DDR and set to read retarder counts and percent (0 percent will be between 15 and 60 
counts and 100 percent will be between 150 and 233 counts). A retarder request sensor failed high 
code can be caused by a short-to-battery of either signal wire 164 or power wire 124 or an open on 
ground wire 135. An open in the portion of the ground circuit common to the TPS and OLS devices 
will also result in a code 21 23 and a high fluid level reading. A retarder request sensor failed low 
code can be caused by an open or short-to-ground on either signal wire 164 or power wire 124.

2. Isolate and repair any wiring problems found. See Appendix E for connector service information.

3. If no wiring or connector problems are found, check the retarder request sensor voltages for each 
position on each of the retarder request sensors used on the vehicle. If two resistance modules are 
used, disconnect one of them when measuring voltage signals from the other. If problems are 
found, replace the resistance modules or retarder control devices.

4. If the problem persists, replace the ECU. If replacing the ECU corrects the problem, reinstall the 
original (bad) ECU to confirm that the problem is in the ECU. If the original ECU now works, in-
spect the ECU connectors for any corrosion or damage which may cause an intermittent condition. 
If the original problem recurs, reinstall the replacement ECU.

.

Main
Code Subcode Meaning

64 12 Retarder Modulation Request sensor failed Low (14 counts and below)
64 23 Retarder Modulation Request sensor failed High (232 counts and above)

CODE 64 XX — RETARDER MODULATION REQUEST DEVICE FAULT (Figure 6–23)
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Table 6–7. RMR Device Resistance Checks 

Resistance Check in 
Resistance Module* Voltage Signal **

Wiring to Control 
Device

Description Terminals
Resistance

 ± 5%
% Retarder 
Application

Voltage
± 0.2 v Device Terminal

Auto Full On A to C 12K 100 3.6 No connections
Pressure Switch

Full On
High

A to C 32K 0
100

1.1
3.6

A
B

3-Step E-10R Bendix 
Pedal

A to C 32K 0
32
58
100

1.1
1.9
2.8
3.6

A
B
C
D

6-Step Hand Lever —
Off
Position 1
Position 2 Position 

3 Position 4 
Position 5 Position 

6

A to C 32K
0
14
28
45
65
82
100

1.1
1.5
1.9
2.3
2.8
3.2
3.6

+
1
2
3
4
5
6

Auto 1⁄2 On A to C 12K 50 2.4 No connections
3 Pressure Switches —

Low

Medium

High

A to C 32K 0
32

68

100

1.1
1.9

2.8

3.6

A
B
A
B
A
B

Auto 1⁄3 On
2 Pressure Switches

Auto
Medium
High

A to C 21.4K

32
68
100

1.9
2.8
3.6

A
B
A
B

Dedicated Pedal No Checks Interface not 
a resistance 
module

0
100

0.7 – 1.2
3.4 – 3.5

A
B
C

*  Resistance module must be disconnected from the wiring harness and retarder control devices
**  These voltages must be measured between terminals A and B.

CODE 64 XX — RETARDER MODULATION REQUEST DEVICE FAULT
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Main code 65 indicates the vehicle’s engine horsepower/governor speed rating is too high.  This code is set only 
when computer-controlled engines are used.  Code 65 means the engine computer is able to tell the transmission, 
the engine horsepower and/or governor speed is beyond the transmission rating or does not match the transmission 
shift calibration.

When a code 65 is set, no shifts out of neutral are allowed.  It is possible the transmission calibration selected for 
this engine is improper.  Contact local Allison Transmission Division distributor for assistance in selecting a proper 
calibration.

If the engine is beyond transmission ratings, contact the vehicle OEM for correction.  The local ATD regional 
representative may also be contacted for assistance.

This code cannot be cleared until the proper level engine is installed or the transmission is properly calibrated.

CODE 65 XX — ENGINE RATING HIGH
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 CODE 66 XX — SCI (SERIAL COMMUNICATION INTERFACE) FAULT

Figure 6–24. Code 66 Schematic Drawing
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The datalink for throttle sensor or engine coolant temperature must have been recognized by autodetect or 
manually selected using the Pro-Link® (see WTEC III Pro-Link® Manual) before these codes can be logged. See 
Paragraph 1–9 for further information.

Main code 66 indicates the ECU is expecting to get its throttle position signal or engine coolant signal across a 
serial communication interface from a computer-controlled engine. Either the engine computer is not sending the 
throttle or engine coolant information or the wiring between the engine and transmission computers has failed.

Code 66 00 can occur when the transmission ECU remains powered when the engine ECM is powered down.
The transmission sees this as a communication link failure.

A. Active Indicator Clearing Procedure:

• Power down
• Manual
• Self-clearing

B. Troubleshooting:

1. Check for a throttle signal or engine coolant signal from the engine to the transmission, an engine 
computer malfunction, an engine throttle fault, or an engine coolant fault.

NOTE: Throttle position data sent from a computer-controlled engine may register a low number of counts on 
the DDR, but the counts will not change as throttle percentage is changed.

2. Check wires 142 and 151 between the engine and transmission ECU for an open or short. Check 
that all connectors are clean and tightly connected.

NOTE: These codes can also be set if J1939 communications fail. Check wires 183-S13, 184-S29, and
182-S12 for opens or shorts.

3. Use the Pro-Link® to see if the ECU is receiving power when it should not.

Main
Code Subcode Meaning

66 00 SCI (Serial Communication Interface) fault
66 11 SCI Engine coolant source fault

CODE 66 XX — SCI (SERIAL COMMUNICATION INTERFACE) FAULT  (Figure 6–24)
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Main code 69 indicates a problem which has been identified as being from within the ECU.

A “cateye” display or a blank display may occur with subcode 33.

A. Active Indicator Clearing Procedure:

• Power down
• Manual — except subcodes 33, 35, 36, 41, 42, and 43
• Self-clearing — subcode 42 and subcodes 33, 35, 36, and 41; after an ECU reset

NOTE: Subcode 34 cannot be cleared.

B. Troubleshooting:

1. For subcodes 27, 28, and 29, check for shorts to battery before replacing the ECU. Follow the 
troubleshooting steps for code 42 XX for checking shorts to battery. If no shorts are found, replace 
the ECU. If replacing the ECU corrects the problem, reinstall the original (bad) ECU to confirm 
that the problem is in the ECU. If the problem recurs, reinstall the new ECU to complete the repair.

2. For all other subcodes, replace the ECU.

Main 
Code Subcode Meaning

69 27 ECU, Inoperative A-Hi switch
69 28 ECU, Inoperative F-Hi switch
69 29 ECU, Inoperative N-Hi and H-Hi switch
69 33 ECU, computer operating properly timeout
69 34 ECU, write timeout
69 35 ECU, checksum
69 36 ECU, RAM self-check failure
69 39 Communication chip addressing error
69 41 ECU, I/O ASIC addressing test
69 42 SPI output failure
69 43 SPI input failure

CODE 69 XX — ECU MALFUNCTION

Copyright 2012 TEREX ® 

https://cranemanuals.com



 

Copyright © 1999 General Motors Corp. 7–1

 

WTEC I I I  ELECTRONIC CONTROLS TROUBLESHOOTING MANUAL

 

7–1. INPUT FUNCTIONS 

 

Input functions are signals sent into the ECU that prompt the ECU to take action. Input functions are activated and 
deactivated by switched ignition power or ground (wire 161B) to the ECU (wired through the VIW), or through the 

 

MODE

 

 button on the shift selector. The following input functions can be activated using the 

 

MODE 

 

button:

 

•

 

Secondary Shift Schedule

 

•

 

D1 Selection (Available With Pushbutton Selector Only)

 

•

 

PTO Enable

The wiring schematic in Appendix J illustrates installation requirements for input functions and designates specific 
wire numbers in the transmission control system to be used for the activation of these input functions. The wiring 
schematic in Appendix J should be used for reference only. Ask the vehicle manufacturer which input functions are 
programmed, which wires are used, and whether voltage input was positive or ground. Wiring schematics for input 
and output functions are shown in Appendix P. The Pro-Link

 

®

 

 9000 can also be utilized to determine which wire 
was programmed for a particular input function and the wiring schematic can be consulted to find out if input to the 
ECU is + or – voltage. Refer to the Pro-Link

 

®

 

 9000 diagnostic tool operator’s manual for further information 
regarding special input functions and other inhibits. 

 

NOTE: The schematic in Appendix J shows the intended use of the control features specified. These features 
have only been validated in the configuration shown. ANY USE OF THESE FEATURES WHICH 
DIFFERS FROM WHAT IS SHOWN IS NOT THE RESPONSIBILITY OF ALLISON 
TRANSMISSION.

 

Activating an input function can inhibit transmission operation in the same manner as diagnostic code. Use the 
Pro-Link

 

®

 

 9000 to verify an active input function or a diagnostic code inhibit. Refer to the Pro-Link

 

®

 

 9000 
Diagnostic Tool Operator’s Manual for further information regarding special input functions and other inhibits. 
Also, for more detailed information on input functions, refer to the Sales Tech Data Book “WTEC III Controls and 
General Information.”

The maximum number of input and output functions which may be used in any installation depends upon the 
transmission model and its features. Refer to Table 7–1.

 

CAUTION:

 

Never use chassis ground as an 

 

INPUT FUNCTION

 

 ground. Chassis ground can carry
voltage potential of 1 or 2 volts above battery ground. This non-approved input will
“confuse” the ECU and cause erroneous input results. Be sure to use wire 161 which is
signal ground.

 

Table 7–1. Input/Output Function Availability

Transmission Model 
Auxiliary Transmission 

Controls Functions
Number Of Input 

Functions
Number Of Output 

Functions

 

6-Speed Models and
HD 4070

Retarder 10 + Mode Button 6

MD 3070 Models Transfer Case 11 + Mode Button 6

 

S

 

ECTION

 

7 — INPUT AND OUTPUT FUNCTIONS
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INPUT AND OUTPUT FUNCTIONS

 

The following input functions inhibit direction change shifts (forward to reverse or reverse to forward):

 

•

 

Auxiliary Function Range Inhibit (standard)

 

•

 

Auxiliary Function Range Inhibit (special)

 

•

 

Quick to Neutral, Pump Option

 

•

 

Automatic Neutral for PTO

 

•

 

Automatic Neutral at Stop

 

•

 

Reverse Enable

 

•

 

Automatic Neutral for Refuse Packers

 

•

 

Automatic Neutral for Refuse Packers with Service Brake Input

The following input functions lock the transmission in fourth range:

 

•

 

Fire Truck Pump Mode

 

•

 

Fourth Lockup Pump Mode

The following input functions preselect a lower range:

 

•

 

Engine Brake and Preselect Request (standard)

 

•

 

Engine Brake and Preselect Request (special)

The following input functions inhibit upshifts:

 

•

 

D1 Selection

 

•

 

Auxiliary Hold

The following input functions inhibit lockup shifts:

 

•

 

Manual Lockup

 

•

 

Anti-lock Brake Response

The following input function inhibits range and lockup shifts at high horsepower:

 

•

 

Shift Enable/Shift in Process (Oil Field Application)

The following functions are general restrictions to normal operation:

 

•

 

High Input Speed causes neutral to range inhibit

 

•

 

Medium Cold Oil causes operation confined to 

 

R 

 

(Reverse), 

 

N 

 

(Neutral), and 

 

2

 

nd range start

 

•

 

Hot Oil restricts operation to 

 

4

 

th range maximum (except emergency applications)

 

•

 

Two Speed Axle Enable permits change only at low output speed and throttle

 

•

 

Special Pattern Logic monitors 

 

N

 

 or 

 

D

 

 or 

 

N

 

 to 

 

R

 

 shifts. If engine throttle or output speed is too high, the 
transmission remains in 

 

N

 

.

 

•

 

Wheel Lock disengages the lockup clutch and inhibits forward range downshifts and shifts to reverse

 

•

 

Anti-lock Brake Response deactivates the retarder and disengages the lockup clutch

 

•

 

High Throttle during 

 

N

 

 (Neutral) to any range shift causes a revised clutch pressure apply rate and turns 
off shift adaptive

 

•

 

Power loss to the ECU restricts operation to certain ranges (for exact range see code 13 XX in Section 6)

The following input function limits operation to 

 

1

 

st Range and 

 

N

 

 (Neutral):

 

•

 

Refuse Vehicle Step Switch
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7–2. OUTPUT FUNCTIONS

 

Output functions are signals sent out by the ECU that activate or control devices or mechanisms. These control 
devices or mechanisms are controlled by relays or direct connection signals from the ECU.

Many input and output functions are closely related. For instance, the PTO Enable option (input function) also 
includes PTO Output wiring information. When searching for output function information, be sure to check any 
related input function information references.

The wiring schematics in Appendix J and Appendix P illustrate installation requirements for output functions as 
well as input functions and designate specific wire numbers in the transmission control system to be used for the 
activation of these output functions. The wiring schematics in Appendix J should be used for reference only. Ask 
the vehicle manufacturer which specific output functions are programmed and which wires are used. Output 
function polarity is not significant when an Allison-supplied VIM is used. The Pro-Link

 

®

 

 9000 can also be utilized 
to determine which wire was programmed for a particular output function. For more detailed information on output 
functions, refer to the Sales Tech Data Book “WTEC III Controls and General Information” (the schematics in 
Appendix P are from the Sales Tech Data Book).
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INPUT AND OUTPUT FUNCTIONS

 

NOTES
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IMPORTANT:

 

Make the following general checks before beginning specific troubleshooting, removing the transmission, or 
removing attached components. 

 

•

 

Are there active diagnostic codes?

 

•

 

Is the lever shift selector lever in 

 

N

 

 (Neutral) to allow starting the engine?

 

•

 

Is the battery properly connected and charged?

 

•

 

Is isolated battery properly connected (if used)?

 

•

 

Have the items on Pages 6–15 and 6–16 in Paragraph 6–5 been checked?

 

•

 

Is the fluid level correct?

 

•

 

Is voltage to the ECU correct?

 

•

 

Is the engine properly tuned?

 

•

 

Is fuel flow to the engine correct?

 

•

 

Are wheel chocks in place?

 

•

 

Is air flow to the cooler and radiator unrestricted?

 

•

 

Is the driveline properly connected?

 

•

 

Are there signs of fluid leakage under the vehicle? What is the origination point?

 

•

 

Are hydraulic connections correctly made and not leaking?

 

•

 

Is vehicle acceleration from a stop changed?

 

•

 

Are electrical connections correctly made?

 

•

 

Are there any other obvious vehicle or transmission problems?

After making these general checks use the various sections of this manual to isolate the listed problems. The 
following charts address specific vehicle complaints. Some complaints involve diagnostic codes, so all 
troubleshooting checks should involve checking the system for diagnostic codes.

 

S

 

ECTION

 

8 — GENERAL TROUBLESHOOTING OF
PERFORMANCE COMPLAINTS

 

Click Here to test Named Destination “ 2973 TCP10”  (Within this document).
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GENERAL TROUBLESHOOTING OF PERFORMANCE COMPLAINTS

 

Table 8–1. Troubleshooting Performance Complaints 

Problem Probable Cause Suggested Remedy

 

SHIFT SELECTOR DISPLAYS 
“CATEYE”

 

 

 

AND VEHICLE IS 
NOT OPERABLE

No communication between the 
ECU and a remote shift selector

Refer to code 23 XX in 
Troubleshooting Procedure

 

SHIFT SELECTOR DISPLAY 
IS BLANK

VIM Fuse is blown 

 

Replace VIM fuse

 

Fuse blown in OEM substitute

 

Replace fuse for VIM

Failed SDL (Serial Data Link) Should change to “cateye” within 
12 seconds (see Code 23 16)

SHIFT SELECTOR NOT 
LIGHTED AT NIGHT (WHEN 
HEADLIGHTS ARE ON)

Wires 186, 187, or 188 are not 
connected or are improperly
connected.

Find wires 186, 187, and 188 and 
connect them or install wires, if 
necessary.

VEHICLE WILL NOT START 
(ENGINE WILL NOT CRANK)

Lever shift selector not in neutral Select 

 

N

 

 (Neutral) and restart

Dead battery Recharge battery

Disconnected battery Reconnect battery

Faulty starter circuit Repair vehicle starter circuit

Faulty neutral start relay Replace neutral start relay

Faulty wiring in neutral start circuit Repair wiring

Voltage to ECU too low Check battery and charging system 
voltage

Faulty ignition wire (146) Repair wire 146

Faulty lever shift selector Replace lever shift selector

Lack of battery voltage on Circuit 
123 from ECU when in neutral

Repair Circuit 123 or replace ECU

All display segments of display 
lighted

No calibration installed in ECU
Voltage to ECU too low

Load Calibration
Check battery and charging system 
voltage

 

CHECK TRANS

 

 LIGHT WILL 
NOT GO OUT AT START-UP

 

A.

 

Vehicle Drives Normally Faulty 

 

CHECK TRANS

 

 light, 
relay, or circuit.

Replace relay or repair circuit

An LED rather than a lamp is 
installed for the 

 

CHECK TRANS

 

 
light and the LED is partially 
lighted from leakage current

Install a lamp rather than an LED 
for the 

 

CHECK TRANS

 

 light

Copyright 2012 TEREX ® 

https://cranemanuals.com



 

Copyright © 1999 General Motors Corp. 8–3

 

GENERAL TROUBLESHOOTING OF PERFORMANCE COMPLAINTS

 

WTEC I I I  ELECTRONIC CONTROLS TROUBLESHOOTING MANUAL

 

B.

 

Vehicle Does Not Drive Faulty ECU Replace the ECU

Engine does not start Repair engine starting system

Faulty harness Repair harness (See Section 4 and 
Appendix E)

Faulty interface wiring to vehicle 
electrical system

Repair wiring (See Appendix E)

Faulty ECU Replace the ECU

 

CHECK TRANS

 

 LIGHT 
FLASHES INTERMITTENTLY

Intermittent power to ECU Check input power to the ECU and 
correct if necessary

Loose wiring to 

 

CHECK TRANS

 

 
light

Repair wiring

Faulty or incorrect ground wire 
attachment

Repair ground circuit

Intermittent opening in Circuit 115 Repair Circuit 115

NO 

 

CHECK TRANS

 

 LIGHT AT 
IGNITION

Faulty light bulb or socket Replace light bulb or socket

Incorrect wiring to and from 

 

CHECK TRANS

 

 light bulb
Repair wiring (See Appendix E)

Faulty wiring harness Check wiring between ECU and 

 

CHECK TRANS

 

 light, and repair 
where necessary (See Appendix E)

Circuit 115 open Repair Circuit 115

Faulty ECU Replace ECU

ECU WILL NOT TURN OFF 
WHEN IGNITION SWITCH OFF

Faulty ignition switch Replace ignition switch

Externally-generated speed sensor 
signal(s) (refer to Appendix L for 
detailed inspection)

Find source of false speed sensor 
signal(s) and correct problem

 

Table 8–1. Troubleshooting Performance Complaints 

 

(cont’d)

 

Problem Probable Cause Suggested Remedy
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GENERAL TROUBLESHOOTING OF PERFORMANCE COMPLAINTS

 

TRANSMISSION WILL NOT 
SHIFT TO FORWARD OR 
REVERSE (STAYS IN 
NEUTRAL)

Engine rpm too high Reduce engine rpm (it may be 
necessary to reselect 

 

N

 

eutral also, 
and then 

 

D

 

 or 

 

R

 

)

Low fluid level Add fluid to proper level (refer to 
transmission Mechanic’s Tips for 
proper dipstick calibration)

Throttle position sensor or linkage 
is not functioning properly

Refer to throttle position sensor for 
correct set-up (Appendix F)

Voltage to ECU too low Check vehicle battery and charging 
system

Shift selector is not functioning 
properly

Replace shift selector

Disconnected or dirty connectors Perform connector checkout 
(Appendix E)

Faulty wiring harnesses Repair harness (Appendix E)

Speed sensor(s) not functioning 
properly

Repair or replace speed sensor(s) or 
circuitry (see transmission Service 
Manual and Appendix E)

Faulty ECU Replace the ECU

Input function wire open and 
auxiliary function range inhibit in 
the calibration

Check input function programming 
with Pro-Link

 

®

 

. Correct wiring or 
switch problem which does not 
allow input function wire to be 
grounded.

Auxiliary Function Range
Inhibit-Standard — hooked up to 
brake pressure

Apply brakes with high force

TRANSMISSION WILL NOT 
STAY IN FORWARD OR 
REVERSE

Auto-neutral or quick-to-neutral 
circuit (input function) faulty

Repair quick-to-neutral circuit

Leaking at solenoid assembly Rebuild solenoid assembly (see 
transmission Service Manual)

Faulty solenoid — leaking Replace solenoid (see transmission 
Service Manual)

 

Table 8–1. Troubleshooting Performance Complaints 

 

(cont’d)

 

Problem Probable Cause Suggested Remedy
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TRANSMISSION WILL NOT 
MAKE A SPECIFIC SHIFT

Low engine power Correct engine problem, see Engine 
Service Manual

Incorrect fluid level Correct fluid level (refer to 
transmission Mechanic’s Tips for 
proper dipstick calibration)

Extreme fluid temperature Inspect cooling system and fluid 
level

Faulty speed sensor/circuit Repair circuit or replace speed 
sensor(s) (see code 22 XX)

Faulty temperature sensor/circuit Check for temperature reading 
which inhibits shifts

Incorrect calibration Install proper calibration

Faulty shift selector Replace shift selector

Hydraulic problem Refer to Range Clutch 
Troubleshooting section

Faulty ECU Replace ECU

TRANSMISSION DOES
NOT SHIFT PROPERLY
(ROUGH SHIFTS, SHIFTS 
OCCURRING AT TOO LOW
OR TOO HIGH SPEED)

Engine idle speed too fast (neutral 
to range shift)

Adjust engine idle speed (refer to 
Vehicle Service Manual)

Faulty throttle sensor/circuit Refer to throttle sensor section for 
installation and operation 
information (Appendix F)

ECU input voltage low Check power, ground, charging 
system, and battery function

Incorrect shift calibration for 
vehicle

Install correct calibration

Instrument panel tachometer 
incorrect

Repair or replace tachometer

Incorrectly calibrated electronic 
speedometer

Calibrate electronic speedometer

Faulty speed sensor/circuit Repair circuit or replace speed 
sensor (see code 22 XX)

Loose speed sensor Tighten speed sensor retaining 
bracket bolt

Incorrect fluid level Correct fluid level (refer to 
Mechanic’s Tips for proper dipstick 
calibration)

 

Table 8–1. Troubleshooting Performance Complaints 

 

(cont’d)

 

Problem Probable Cause Suggested Remedy
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TRANSMISSION DOES
NOT SHIFT PROPERLY
(ROUGH SHIFTS, SHIFTS 
OCCURRING AT TOO LOW
OR TOO HIGH SPEED) 

 

(cont’d)

 

Crossed wires in harness Check for crossed wires and correct

Intermittent problems Check wiring harnesses and 
connectors (Appendix E)

Loose or damaged speed gear Replace output bearing nut sensor 
retainer

Control spool valve sticking Overhaul valve body assembly 
(refer to transmission Service 
Manual)

Sticking stage 2 solenoid valve Overhaul valve body assembly 
(refer to transmission Service 
Manual)

Incorrect calibration Install correct calibration

 

RETARDER PERFORMANCE COMPLAINTS

 

A

 

. Retarder Does Not Apply Retarder enable input not activated Turn on retarder enable switch (if 
present).

Retarder enable switch not working Replace retarder enable switch (if 
present).

ABS input is active (if vehicle is 
equipped with ABS)

None — This is normal. If ABS is 
active, retarder will not apply.

Retarder Request below
10.2 percent

Use DDR to determine counts 
signaled by each RMR device 
present. At least 15 counts are 
required for some retarder apply 
and 150–232 counts are required 
for full apply. Replace RMR device, 
based on test results.

Closed throttle not sensed Use DDR to check throttle signal. 
Throttle must be below 9.8 percent 
before retarder will apply. Readjust 
or replace TPS.

 

Exception

 

: If TPS has failed and 
Service Brake Status input is sensed 
by ECU, the retarder will still be 
applied.

Active code inhibiting retarder Correct cause for setting these 
codes: 42 23, 44 23, 45 23, 46 26, 
64 12, 64 23, or 69 29

 

Table 8–1. Troubleshooting Performance Complaints 

 

(cont’d)

 

Problem Probable Cause Suggested Remedy
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A

 

. Retarder Does Not Apply

 

(cont’d)

 

Transmission output speed below 
350 rpm (450 rpm for HD/B 500)

Raise output speed to above 350 rpm 
(450 rpm for HD/B 500)

Transmission not in a forward range Shift to a forward range

 

B

 

. Reduced Retarder Effect Retarder accumulator solenoid not 
being energized

Correct cause for setting these 
codes: 42 26, 44 26, 45 26, or 
69 26.

ECU sensing false overheat 
condition

Use DDR or VOM to check retarder 
temperature sensor. Replace sensor 
as required.

Normal response to overheating See Table 6–7 in Section 6 
(Code 61)

 

C

 

. Less Retarder Effect Than 
Expected

Transmission fluid aerated due to 
incorrect level

Check transmission fluid level and 
correct as required. 

Wrong retarder control regulator 
valve spring

Check retarder charging pressure. 
Change retarder control valve 
regulator spring, if necessary. See 
SA2831 WT Series Retarder 
Principles of Operation.

 

ABNORMAL ACTIVITIES OR RESPONSES 

 

A

 

. Excessive Creep in First and 
Reverse Gears

Engine idle speed too high Adjust to correct idle speed — 
between 500–800 rpm (refer to 
Vehicle Service Manual)

 

B

 

. No Response to Shift Selector Shift selector not properly 
connected

Check shift selector response with 
diagnostic tool. If no response, 
check remote connection and 
replace if necessary

Using wrong selector on dual 
station equipment

Use other selector

Faulty shift selector Replace shift selector

Incorrect fluid level Correct fluid level (refer to 
transmission Mechanic’s Tips for 
proper dipstick calibration)

Main pressure low Refer to Low Pressure section

Control spool valves sticking (C1, 
C3, or C5 clutch pressure low)

Overhaul valve body assembly 
(refer to transmission Service 
Manual)

 

Table 8–1. Troubleshooting Performance Complaints 

 

(cont’d)

 

Problem Probable Cause Suggested Remedy
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C

 

. Vehicle Moves Forward in 
Neutral*

C1 clutch failed or not released Rebuild C1 clutch (refer to 
transmission Service Manual)

 

D

 

. Vehicle Moves Backward in 
Neutral*

C3 clutch failed or not released Rebuild C3 clutch assembly (refer 
to transmission Service Manual)

EXCESSIVE FLARE —
ENGINE OVERSPEED ON 
FULL-THROTTLE UPSHIFTS

TPS Adjustment:

— Overstroke — Adjust TPS linkage for proper 
stroke (see Appendix F)

— Loose — Tighten loose bolts or 
connections

Incorrect calibration Correct calibration

ECU input voltage low Check electrical system and all 
connections from battery and ECU

Incorrect fluid level Add fluid to proper level (refer to 
transmission Mechanic’s Tips for 
proper dipstick calibration)

Low main pressure See Low Pressure section

Erratic speed sensor signal See code 22 XX

Sticking stage 2 solenoid valve (see 
Solenoid and Clutch sections)

Clean and repair stage 2 valve (refer 
to transmission Service Manual)

Piston seals leaking or clutch plates 
slipping in range involved (see 
Range Clutch Troubleshooting 
section)

Overhaul transmission (refer to 
transmission Service Manual)

 

RANGE CLUTCH TROUBLESHOOTING SECTION

 

EXCESSIVE SLIPPAGE AND 
CLUTCH CHATTER

Incorrect calibration Verify calibration

ECU input voltage low Check power, ground, charging 
system, and battery functions

Throttle position sensor out of 
adjustment or failed

Adjust or replace throttle position 
sensor (refer to Appendix F)

Incorrect speed sensor readings See code 22 XX

 

Table 8–1. Troubleshooting Performance Complaints 

 

(cont’d)

 

Problem Probable Cause Suggested Remedy

 

* See explanation of NVL in Section 2–3.
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EXCESSIVE SLIPPAGE AND 
CLUTCH CHATTER 

 

(cont’d)

 

Incorrect fluid level Correct fluid level (refer to 
Mechanic’s Tips for proper dipstick 
calibration measurements)

Main pressure low Refer to the Low Pressure section

Lockup clutch not applied Inspect lockup clutch system 
wiring, pressure, and controls; 
repair as necessary (refer to 
transmission Service Manual)*

 

A

 

. Ranges 1, 2, 3, 4 Only
 (6-Speed)
Ranges 2, 3, 4, 5 only
 (7-Speed)

C1 clutch slipping, leaks at splitline 
gasket, leaks at rotating clutch 
seals, leaks at piston seals, C1 
clutch plates worn

Inspect control module gasket, C1 
clutch plates, and piston and 
rotating seals; replace/rebuild as 
necessary (refer to transmission 
Service Manual)*

 

B

 

. Ranges 4, 5, 6 Only
 (6-Speed)
Ranges 5, 6, 7 only
 (7-Speed)

C2 clutch slipping, leaks at splitline 
gasket, leaks at rotating clutch 
seals, leaks at piston seals, C2 
clutch plates worn

Inspect control module gasket, C2 
clutch plates, and piston and 
rotating seals; replace/rebuild as 
necessary (refer to transmission 
Service Manual)*

 

C.

 

Ranges 3, 5, R Only
 (6-Speed)
Ranges 1, 4, 6, R only
 (7-Speed)

C3 clutch slipping, leaks at face 
seals, leaks at piston seals, C3 
clutch plates worn

Inspect control module face seals, 
C3 clutch plates, and piston seals; 
replace/rebuild as necessary (refer 
to transmission Service Manual)*

 

D.

 

Ranges 2, 6 Only
 (6-Speed)
Ranges 3, 7 only
 (7-Speed)

C4 clutch slipping, leaks at face 
seals, leaks at piston seals, C4 
clutch plates worn

Inspect control module face seals, 
C4 clutch plates, and piston seals; 
replace/rebuild as necessary (refer 
to transmission Service Manual)*

 

E.

 

Ranges 1, R Only
 (6-Speed)
Ranges 2, R only
 (7-Speed)

C5 clutch slipping, leaks at face 
seals, leaks at piston seals, C5 
clutch plates worn

Inspect control module face seals, 
C5 clutch plates, and piston seals; 
replace/rebuild as necessary (refer 
to transmission Service Manual)*

 

F.

 

Range Lo Only
 (7-Speed)

C6 clutch slipping, leaks at splitline 
gasket(s), leaks at piston seals, C6 
clutch plates worn

Inspect control module gasket, 
adapter gasket, T-Case gasket(s) C6 
clutch plates, and piston seals; 
replace/rebuild as necessary (refer 
to transmission Service Manual)*

 

Table 8–1. Troubleshooting Performance Complaints 

 

(cont’d)

 

Problem Probable Cause Suggested Remedy

 

* See Appendix B — Check main pressure, clutch pressure, and pressure specifications. 
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LOW PRESSURE SECTION

 

A.

 

Low Main Pressure in 
All Ranges
(Including C6, T-Case)

Incorrect fluid level Correct fluid level (refer to the 
Mechanic’s Tips Handbook for 
correct dipstick calibration)*

Oil filter element clogged or faulty Replace oil filter (refer to 
transmission Mechanic’s Tips)

Plugged or faulty suction filter Clean or replace oil suction filter 
element and refill the transmission 
(refer to transmission Mechanic’s 
Tips)

Main pressure regulator valve 
sticking

Overhaul control module assembly 
(refer to transmission Service 
Manual)

Main pressure regulator valve 
spring weak, broken, or missing

Check spring and replace if 
necessary (refer to transmission 
Service Manual)

Control module body leakage 
(separator plate not flat, separator 
plate gasket leakage, loose control 
valve body bolts)

Replace or rebuild control module 
assembly. Care should be taken 
when removing and labeling shift 
springs (refer to transmission 
Service Manual)

Faulty or incorrect fluid pressure 
gauge

Repair or replace gauge

Oil pump worn or damaged Replace or rebuild oil pump (refer 
to transmission Service Manual)

 

B.

 

Clutch Pressure Low in Specific 
Ranges, Normal Pressure in 
Other Ranges

See Range Clutch Troubleshooting 
section and Appendix B

 

C.

 

Low Lubrication Pressure Incorrect fluid level Correct fluid level (refer to the 
Mechanic’s Tips Handbook for 
proper dipstick calibration)

Plugged lube filter Change filter (refer to Transmission 
Mechanic’s Tips)

Excessive internal fluid leakage Check other pressures (above 
items); also check control module 
mounting bolts; lubrication valve 
and spring (refer to transmission 
Service Manual)

 

Table 8–1. Troubleshooting Performance Complaints 

 

(cont’d)

 

Problem Probable Cause Suggested Remedy
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C.

 

Low Lubrication Pressure

 

(cont’d)

 

Broken or damaged converter 
regulator retaining pin

Replace damaged or broken parts 
(refer to transmission Service 
Manual)

Cooler lines restricted or leaking Check for kinks, leakage; reroute or 
replace lines as necessary

Lubrication valve sticking Replace lubrication valve

Cooler plugged Clean or replace cooler

Faulty gauge Repair or replace gauge

ABNORMAL STALL SPEEDS 
(Stall In First Range — 6-Speed)
(Stall In Second Range — 7-Speed)

 

A.

 

High Stall Speeds Not in gear Select 

 

D 

 

(Drive)

Low fluid level, aerated fluid Add fluid to proper level (refer to 
Mechanic’s Tips for proper dipstick 
calibration)

Incorrect torque converter Replace torque converter (refer to 
transmission Service Manual)

Clutch pressure low Refer to Low Pressure section and 
Appendix B

C1 or C5 clutch slipping. 
(7-speed, 2nd gear start)
(6-speed, 1st gear start)

 

Note:  

 

Use the diagnostic tool to 
check turbine speed

Rebuild C1 or C5 clutch (refer to 
transmission Service Manual) 

Higher power engine Confirm proper engine match

 

B.

 

Low Stall Speeds Engine not performing efficiently 
(may be due to plugged or restricted 
injectors, high altitude conditions, 
dirty air filters, out of time, throttle 
linkage, electronic engine controls 
problem)

Refer to Vehicle Engine 
Manufacturer’s Manual or Vehicle 
Service Manual

Stall speeds of 66 percent of normal 
implies freewheeling stator

Replace or rebuild converter 
assembly (refer to transmission 
Service Manual)

Incorrect torque converter Install correct torque converter (refer 
to transmission Service Manual)

 

Table 8–1. Troubleshooting Performance Complaints 

 

(cont’d)

 

Problem Probable Cause Suggested Remedy
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OVERHEATING IN ALL 
RANGES

Aerated fluid — incorrect fluid 
level

Adjust fluid to proper level, check 
for defective pump (refer to 
Mechanic’s Tips and transmission 
Service Manual)

Air flow to cooler obstructed Remove air flow obstruction

Engine overheat Correct overheat situation (refer to 
Vehicle Service Manual)

Inaccurate temperature gauge or 
sending unit

Replace gauge and/or sending unit

Inaccurate sump temperature sensor Replace temperature sensor or 
internal harness (refer to 
transmission Service Manual)

Transmission cooler lines reversed Connect cooler lines properly (oil 
and water should flow in opposite 
directions)

Fluid cooler lines restricted Remove restrictions, clean or 
replace lines (refer to Vehicle 
Service Manual)

Torque converter (wrong converter, 
no lockup, stuck stator, or slipping 
stator)

Replace or repair converter 
assembly. (refer to transmission 
Service Manual)

 

Note:

 

 Stuck stator will not allow 
cool down in neutral

Cooler flow loss due to internal 
leakage

Overhaul transmission (refer to 
transmission Service Manual)

Inadequate cooler sizing See vehicle OEM for specifications

Excessive cooler circuit pressure 
drop

Check for plugged cooler, lines too 
small, collapsed hose, too many 
elbows in circuit

FLUID COMES OUT OF THE 
FLUID FILL TUBE AND/OR 
BREATHER

Dipstick loose Tighten cap, replace if necessary

Fluid level too high Drain to proper level (refer to 
transmission Mechanic’s Tips)

Fluid level too low Add fluid to proper level

Breather stopped up — clogged Clean or replace breather (refer to 
transmission Service Manual)

 

Table 8–1. Troubleshooting Performance Complaints 

 

(cont’d)

 

Problem Probable Cause Suggested Remedy
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FLUID COMES OUT OF THE 
FLUID FILL TUBE AND/OR 
BREATHER 

 

(cont’d)

 

Fluid contaminated with foreign 
liquid

Drain and replace fluid. Locate and 
fix source of additional fluid (refer 
to transmission Service Manual if 
repair is needed)

Dipstick or fill tube seal worn Replace seals or dipstick

Incorrect dipstick marking Calibrate dipstick (refer to 
transmission Mechanic’s Tips)

NOISE OCCURRING 
INTERMITTENTLY (BUZZING)

Low fluid level Add fluid to proper level (refer to 
transmission Mechanic’s Tips for 
proper dipstick calibration)

Air leak in oil suction screen 
canister

Replace oil suction screen canister 
(refer to transmission Service 
Manual)

Clogged filters Replace filters (refer to 
transmission Mechanic’s Tips)

Aerated fluid causes noisy pump Correct fluid level (refer to 
transmission Mechanic’s Tips for 
proper dipstick calibration)

Low main pressure causes main 
regulator valve to oscillate

See Low Pressure section

LEAKING FLUID
(OUTPUT SHAFT)

Faulty or missing seal at output 
flange

Install new lip-type seal in rear of 
transmission housing (refer to 
transmission Service Manual)

Machine lead on output flange seal 
surface

Replace flange

Flange worn at seal surface Replace flange

Insufficient seal around seal OD When replacing seal, apply sealant 
(refer to transmission Service 
Manual)

Damaged, missing, or loose output 
flange bolts

Replace and/or torque output flange 
bolts

Damaged or missing flange button 
O-ring

Replace flange button O-ring

Damaged or missing bolt O-rings Replace O-rings

 

Table 8–1. Troubleshooting Performance Complaints 

 

(cont’d)

 

Problem Probable Cause Suggested Remedy
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TRANSMISSION INPUT Front seal leaks Replace front seal (refer to 
transmission Service Manual)

Converter leaks Check converter seals, cracked 
converter pump tangs, converter 
cover, or converter housing 
porosity; replace parts as required 
(refer to transmission Service 
Manual)

PTO driveline out of specification Bring driveline into specification

DIRTY FLUID Failure to change fluid and filters Change fluid and install new filters 
(refer to transmission Mechanic’s 
Tips)

Excessive heat Refer to Overheating section

Damaged fluid filter/seals Replace oil filter/seals (refer to 
transmission Mechanic’s Tips)

Substandard fluid Use recommended fluid (refer to 
transmission Mechanic’s Tips)

Clutch/transmission failure Overhaul transmission (refer to 
transmission Service Manual)

 

POWER TAKEOFF (PTO)*

 

A.

 

Leaks Damaged or cocked seal Replace seal

PTO flange grooved at seal Replace PTO flange

Loose flange Inspect flange and bolts; replace if 
necessary and properly torque bolts

Loose bolts or damaged gaskets Replace gasket and/or properly 
torque bolts

Loose or damaged hydraulic lines 
(clutched drive)

Tighten fittings (replace if 
necessary)

 

B.

 

Noisy PTO Faulty driven component Replace faulty driven component

Gears or bearings worn, damaged, 
or contaminated

Rebuild PTO with new gears or 
bearings

 

C.

 

No or Intermittent Operation 
(Clutched Drive)

Electrical problem (switch, 
connectors, solenoid, or wires)

Inspect for electrical problem and 
repair (see Appendix E)

 

Table 8–1. Troubleshooting Performance Complaints 

 

(cont’d)

 

Problem Probable Cause Suggested Remedy

 

* Contact your nearest Allison dealer/distributor with specific questions relating to PTO repair. 
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C.

 

No or Intermittent Operation
(Clutched Drive) 

 

(cont’d)

 

Damaged or worn clutch Rebuild clutch assembly

Clutch piston seals damaged or 
missing

Rebuild clutch assembly

Inadequate fluid pressure to PTO Inspect and repair fluid pressure 
supply; line kinked, loose, or 
plugged; orifice too small

Engine speed outside operating 
band

Increase or reduce engine speed to 
move within operating band

Drive or driven gear teeth damaged Replace damaged gears (refer to 
transmission Service Manual)

 

TRANSFER CASE (T-CASE)

 

A.

 

Will Not Go Into First Range TPS adjustment Properly adjust TPS (refer to 
Appendix F)

Engine speed too high Reduce Engine Speed

Wrong calibration Calibrate properly

Wrong control module (6 speed 
instead of 7 speed)

Install correct control module

Faulty wiring, solenoid connectors Check wiring and connectors in 
control module (refer to 
transmission Service Manual)

Faulty C6 seals Replace C6 piston seals (refer to 
transmission Service Manual) 

Worn C6 clutch plates Rebuild C6 (refer to transmission 
Service Manual)

 

B.

 

Makes Excessive Noise Improperly shimmed bearings Check all T-case bearings as 
directed in transmission repair 
manual. Reshim as necessary.

 

C.

 

No Front Output Drive Differential clutch bad (C7 piston 
seals, C7 rotating seals, C7 clutch 
plates, C7 check ball)

Rebuild differential clutch (refer to 
transmission Service Manual)

C7 electrical (wires, solenoids, 
terminals, connectors)

Inspect and repair C7 electrical 
system (refer to Appendix E)

 

D.

 

Transmission Fluid Leaks Damaged output seal, output flange 
seal journal, gasketed mating 
surfaces, bearing endcaps, electrical 
connector, oil scavenge line

Determine source of leak and repair 
(refer to transmission Service 
Manual)

 

Table 8–1. Troubleshooting Performance Complaints 

 

(cont’d)

 

Problem Probable Cause Suggested Remedy

Copyright 2012 TEREX ® 

https://cranemanuals.com



 

WTEC I I I  ELECTRONIC CONTROLS TROUBLESHOOTING MANUAL

 

8–16 Copyright © 1999 General Motors Corp.

 

GENERAL TROUBLESHOOTING OF PERFORMANCE COMPLAINTS

 

Table 8–1. Resistance Module Troubleshooting Data

Description

Resistance Check in Resistance 
Module*

Voltage Signal**
Wiring to Control 

Device

Terminals
Resistance — Ohms

 ± 5%
% Retarder 
Application

Voltage
± 0.2V

Device Terminal

 

Auto Full On A to C 12K 100 3.6 No connections

Pressure Switch
Full On
High

A to C 32K 0
100

1.1
3.6

A
B

3-Step E-10R Bendix 
Pedal

A to C 32K 0
32
58
100

1.1
1.9
2.8
3.6

A
B
C
D

6-Step Hand Lever —
Off
Position 1
Position 2
Position 3 
Position 4 
Position 5 
Position 6

A to C 32K
0
16
28
48
65
84
100

1.1
1.5
1.9
2.3
2.8
3.2
3.6

+
1
2
3
4
5
6

Auto 

 

1

 

/

 

2

 

 On A to C 12K 50 2.4 No connections

3 Pressure Switches

 

 

 

—
Low

Medium

High

A to C 32K 0
32

68

100

1.1
1.9

2.3

3.6

A
B
A
B
A
B

Auto 

 

1

 

/

 

3

 

 On
2 Pressure Switches

Auto

Medium

High

A to C 21.4K

32

68

100

1.9

2.8

3.6

A
B
A
B

Dedicated Pedal No Checks Interface not a 
resistance module

0
100

0.7–1.2
3.4–3.5

A
B
C

 

* Resistance module must be disconnected from the wiring harness and retarder control devices.
** These voltages must be measured between terminals A and B.
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Appendix A Identification of Potential Circuit Problems

Appendix B Checking Clutch and Retarder Pressures

Appendix C Solenoid and Clutch Chart

Appendix D Wire/Connector Chart

Appendix E Connector Part Numbers, Terminal Part Numbers,
Tool Part Numbers, and Repair Instructions

Appendix F Throttle Position Sensor Adjustment

Appendix G Welding on Vehicle/Vehicle Interface Module

Appendix H Hydraulic Schematics

Appendix J WT Wiring Schematic

Appendix K TransID 1 Temperature Sensor and Solenoid
Resistance Charts

Appendix L Externally-Generated Electronic Interference

Appendix M Diagnostic Tree — WT Series Hydraulic System

Appendix N Pro-Link

 

®

 

 9000 Diagnostic Data Reader Information

Appendix P Input/Output Function Wiring Schematics

Appendix Q TransID 2 Thermistor Troubleshooting Information

 

APPENDICES
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Intermittent codes are a result of faults that are detected, logged, and then disappear, only to recur later. If, when 
troubleshooting, a code is cleared in anticipation of it recurring and it does not, check the items in the following list 
for the fault’s source.

 

A. Circuit Inspection

 

1. Intermittent power/ground problems — can cause voltage problems during ECU diagnostic checks
which can set various codes depending upon where the ECU was in the diagnostic process.

2. Damaged terminals.

3. Dirty or corroded terminals.

4. Terminals not fully seated in the connector. Check indicated wires by uncoupling connector and
gently pulling on the wire at the rear of the connector and checking for excessive terminal move-
ment.

5. Connectors not fully mated. Check for missing or damaged locktabs.

6. Screws or other sharp pointed objects pushed into or through one of the harnesses.

7. Harnesses which have rubbed through and may be allowing intermittent electrical contact between
two wires or between wires and vehicle frame members.

8. Broken wires within the braiding and insulation.

 

B. Finding an Intermittent Fault Condition

 

To find a fault, like one of those listed, examine all connectors and the external wiring harnesses. Harness 
routing may make it difficult to see or feel the complete harness. However, it is important to thoroughly 
check each harness for chafed or damaged areas. Road vibrations and bumps can damage a poorly installed 
harness by moving it against sharp edges and cause some of the faults. If a visual inspection does not 
identify a cause, move and wiggle the harness by hand until the fault is duplicated.

The next most probable cause of an intermittent code is an electronic part exposed to excessive vibration, 
heat, or moisture. Examples of this are:

1. Exposed harness wires subjected to moisture.

2. A defective connector seal allows moisture to enter the connector or part.

3. An electronic part (ECU, shift selector, solenoid, or throttle sensor) affected by vibration, heat, or
moisture may cause abnormal electrical conditions within the part.

When troubleshooting Item 3, eliminate all other possible causes before replacing any parts.

Another cause of intermittent codes is good parts in an abnormal environment. The abnormal environment 
will usually include excessive heat, moisture, or voltage. For example, an ECU that receives excessive 
voltage will generate a diagnostic code as it senses high voltage in a circuit. The code may not be repeated 
consistently because different circuits may have this condition on each check. The last step in finding an 
intermittent code is to observe if the code is set during sudden changes in the operating environment.

Troubleshooting an intermittent code requires looking for common conditions that are present whenever 
the code is diagnosed.
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DIAGNOSTIC CODES

 

C. Recurring Conditions

 

A recurring condition might be:

 

•

 

Rain

 

•

 

Outside temperature above or below a certain temperature

 

•

 

Only on right-hand or left-hand turns

 

•

 

When the vehicle hits a bump, etc.

If such a condition can be related to the code, it is easier to find the cause. If the time between code 
occurrences is very short, troubleshooting is easier than if it is several weeks or more between code 
occurrences.
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APPENDIX B — CHECKING CLUTCH AND RETARDER PRESSURES

 

Checking individual clutch pressures helps to determine if a transmission malfunction is due to a mechanical or an 
electrical problem. Properly making these pressure checks requires transmission and vehicle (or test stand) 
preparation, recording of data, and comparing recorded data against specifications provided. These instructions are 
for all WT Series transmissions.

 

NOTE: Check to see if there are diagnostic codes set which are related to the transmission difficulty you are 
evaluating. Proceed to make mechanical preparations for checking clutch pressures after codes have 
first been evaluated. 

 

A. Transmission and Vehicle Preparation

 

1. Remove the plugs from the pressure tap locations where measurement is desired (refer to
Figure B–1).

 

Figure B–1. Clutch Pressure Check Points

 

2. Install hydraulic fittings suitable for attaching pressure gauges or transducers.  

3. Connect pressure gauges or transducers. Pressure gauge set J 26417-A is available for this 
purpose. See Table B–2 for pressure levels expected.

4. Check that engine speed can be monitored (Pro-Link

 

®

 

 9000 diagnostic tool may be used for this
purpose).

 

CAUTION:

 

Be sure that the hydraulic fittings have the same thread as the plugs removed
(

 

7

 

/

 

16

 

-20 UNF-2A). Also please note that these fittings must be straight thread,
O-ring style. Failure to do this will result in damage to the control module.

V05929

MAIN
MAIN

T-CASE
CONNECTOR

C7
MAIN

C2
C2

C4 C4
C1C1

LU
LU

C3

MD/B 300/B 400 HD/B 500

HD 4070

MD 3070PT  TRANSFER  CASE

FRONT  VIEW

C6  (MD 3070PT  ONLY)

C5

C5

C3

C6  PRESSURE  TAP
(On left side of 
adapter housing, 
near the bottom)

NOTE: Retarder charging pressure tap is located on the
            retarder control valve body for all models with retarder.
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APPENDIX B — CHECKING CLUTCH AND RETARDER PRESSURES

 

5. Be sure that transmission sump fluid temperature can be measured (Pro-Link

 

®

 

 9000 diagnostic
tool may be used for this purpose).

6. Be sure that the transmission has enough fluid for cold operation until an operating temperature
fluid level can be set.

7. Bring the transmission to normal operating temperature of 71–93ºC (160–200ºF). Check for fluid
leaks in the added pressure gauge/transducer lines. Repair leaks as needed. Be sure that fluid level
is correct.

 

B. Recording Data

 

1. Use the Pro-Link

 

®

 

 9000 diagnostic tool, which allows checking of individual range clutch pres-
sures, with the vehicle stationary. Consult Appendix N or the Pro-Link

 

®

 

 9000 operating instruc-
tions for Action Request and select Clutch Test Mode. Follow instructions to check clutch pres-
sures in individual ranges. 

 

NOTE: Check lockup clutch pressure by driving the vehicle in a range where lockup can be obtained. Record 
the pressure values at the engine speed and sump fluid temperature values shown in Table B–1. The 
lockup clutch is functioning correctly when engine speed and turbine speed values are equal as 
recorded from the Pro-Link

 

®

 

 9000.

 

2. Consult Table B–1 and locate the transmission model that you are testing.

3. Operate the transmission at the conditions shown in Table B–1 and record engine speed, transmis-
sion sump fluid temperature, main hydraulic pressure, and clutch pressures in the ranges where a
problem is suspected. 

 

Table B–1. Clutch Pressure Test Conditions 

Transmission Model/
Test Type Engine rpm

Sump Fluid 
Temperature Range Clutches Pressurized

 

All (except MD 3070)
— Idle Check

580–620 71–93ºC 
(160–200ºF)

Neutral
Reverse
1C
2C (2nd range start)

C5
C3 C5
C1 C5
C1 C4

MD 3070 — Idle Check 580–620 71–93ºC 
(160–200ºF)

Neutral
Reverse
LowC
1C

C5
C3 C5  
C3 C6  
C1 C5

MD (except 3070)
B 300/B 400 — High Speed

2080–2120 71–93ºC 
(160–200ºF)

Reverse
Neutral
1C
2C
2L
3L
4L
5L
6L

C3 C5
C5
C1 C5
C1 C4
C1 C4 LU
C1 C3 LU
C1 C2 LU
C2 C3 LU
C2 C4 LU
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APPENDIX B — CHECKING CLUTCH AND RETARDER PRESSURES

 

C. Comparing Recorded Data to Specifications

 

1. Be sure that engine speed and transmission sump fluid temperatures were within the values 
specified in Table B–1.

2. Compare the main pressure and clutch pressure data, recorded in Step B, with the specifications in 
Table B–2.

3. If clutch pressures are within specifications, return the transmission and vehicle to their original 
configuration and proceed with electrical troubleshooting.

4. If clutch pressures are not within specification, take corrective action to replace the internal parts 
of the transmission necessary to correct the problem. (Refer to the Transmission Service Manual 
for the model being checked.)

5. Recheck pressure values after the transmission has been repaired.

6. Return the transmission to its original configuration. (Remove instrumentation and reinstall any 
components removed for the pressure testing.)

 

  

 

MD 3070 — High Speed 2080–2120 71–93ºC 
(160–200ºF)

Reverse
Neutral
LowC
1C
2C
2L
3L
4L
5L
6L

C3 C5
C5
C3 C6
C1 C5
C1 C4
C1 C4 LU
C1 C3 LU
C1 C2 LU
C2 C3 LU
C2 C4 LU

HD/B 500 — High Speed 1780–1820 71–93ºC 
(160–200ºF)

Reverse
Neutral
LowC**
1C
2C
2L
3L
4L
5L
6L

C3 C5
C5
C1 C6
C1 C5
C1 C4
C1 C4 LU
C1 C3 LU
C1 C2 LU
C2 C3 LU
C2 C4 LU

** Only applies to HD 4070.

 

Table B–1. Clutch Pressure Test Conditions 

 

(cont’d)

 

Transmission Model/
Test Type Engine rpm

Sump Fluid 
Temperature Range Clutches Pressurized
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Table B–2. Main Pressure and Clutch Pressure Specifications
(Sump Fluid Temperature Same as in Table B–1) 

Transmission 
Model/Test 

Type
Engine 

rpm Range
Clutches
Applied

Main Press. 
Spec

kPa [psi]

Range Clutch
Press. Spec*

kPa [psi]

Conv. Out 
Press. Spec
kPa [psi]

Lube
 Press. Spec

kPa [psi]

LU Clutch
Press. Spec*

kPa [psi]

D’BOX 
MAIN

Press. Spec*
kPa [psi]

 

MD — Idle
(except 3070)

580–620 Neutral C5 1400–2000  
[203–290]

0–40 (C5) [0–5.8] —

Reverse C3 C5 1400–2000  
[203–290]

0–40 (C3 And C5)
[0–5.8]

3.5 min.
[0.5 min.]

1C C1 C5 1300–1970  
[189–286]

0–70 (C1) [0–10]
0–40 (C5) [0–5.8]

3.5 min.
[0.5 min.]

2C C1 C4 1300–1970  
[189–286]

0–70 (C1) [0–10]
0–40 (C4) [0–5.8]

3.5 min.
[0.5 min.]

MD 3070 —
Idle

Neutral C5 1400–2000  
[203–290]

0–40 (C5)
[0–5.8]

— 1400–2000  
[203–290]

Reverse C3 C5 1400–2000  
[203–290]

0–40 (C3 And C5)
[0–5.8]

3.5 min.
[0.5 min.]

1400–2000  
[203–290]

LowC C3 C6 1300–1970  
[189–286]

0–40 (C3 And C6)
[0–5.8]

3.5 min.
[0.5 min.]

1300–1970  
[189–286]

1C C1 C5 1300–1970  
[189–286]

0–70 (C1) [0–10]
0–40 (C5) [0–5.8]

3.5 min.
[0.5 min.]

1300–1970  
[189–286]

MD — 
High Speed 

2080–2120 Neutral C5 1825–1965  
[265–285]

0–40 (C5)
[0–5.8]

310–410
[45–60]

150–190
[22–28]

(except 3070) Reverse C3 C5 1825–1965  
[265–285]

0–40 (C3 And C5)
[0–5.8]

310–410
[45–60]

150–190
[22–28]

1C C1 C5 1550–1690  
[225–245]

0–70 (C1) [0–10]
0–40 (C5) [0–5.8]

310–410
[45–60]

150–190
[22–28]

 

* Subtract clutch pressure from main pressure; the difference must fall within the specifications given (unless a pressure 
range is supplied).

Copyright 2012 TEREX ® 

https://cranemanuals.com



 

W
T

E
C

 
III 

E
L

E
C

T
R

O
N

IC
 

C
O

N
T

R
O

L
S

 
T

R
O

U
B

L
E

S
H

O
O

T
IN

G
 

M
A

N
U

A
L

 

C
opyright ©

 1999 G
eneral M

otors C
orp.

B
–5

 

A
P

P
E

N
D

IX
 B

 —
 C

H
E

C
K

IN
G

 C
L

U
T

C
H

 A
N

D
 R

E
T

A
R

D
E

R
 P

R
E

S
S

U
R

E
S

 

MD — 
High Speed

2080–2120 2C C1 C4 1550–1690  
[225–245]

0–70 (C1) [0–10]
0–40 (C4) [0–5.8]

310–410
[45–60]

150–190
[22–28]

(except 3070) 

 

(cont’d)

 

2L C1 C4 LU 1100–1240  
[160–180]

0–70 (C1) [0–10]
0–40 (C4)  [0–5.8]

310–410
[45–60]

150–190
[22–28]

0–60
[0–8.7]

3C C1 C3 1550–1690  
[225–245]

0–70 (C1) [0–10]
0–40 (C3) [0–5.8]

310–410
[45–60]

150–190
[22–28]

3L C1 C3 LU 1100–1240  
[160–180]

0–70 (C1) [0–10]
0–40 (C3) [0–5.8]

310–410
[45–60]

150–190
[22–28]

0–60
[0–8.7]

4C C1 C2 1550–1690  
[225–245]

0–70 (C1) [0–10]
0–70 (C2) [0–10]

310–410
[45–60]

150–190
[22–28]

4L C1 C2 LU 1100–1240  
[160–180]

0–70 (C1) [0–10]
0–70 (C2) [0–10]

310–410
[45–60]

150–190
[22–28]

0–60
[0–8.7]

5C C2 C3 1550–1690  
[225–245]

0–70 (C2) [0–10]
0–40 (C3) [0–5.8]

310–410
[45–60]

150–190
[22–28]

5L C2 C3 LU 1100–1240  
[160–180]

0–70 (C2) [0–10]
0–40 (C3) [0–5.8]

310–410
[45–60]

150–190
[22–28]

0–60
[0–8.7]

6C C2 C4 1550–1690  
[225–245]

0–70 (C2) [0–10]
0–40 (C4) [0–5.8]

310–410
[45–60]

150–190
[22–28]

6L C2 C4 LU 1100–1240  
[160–180]

0–70 (C2) [0–10]
0–40 (C4) [0–5.8]

310–410
[45–60]

150–190
[22–28]

0–60
[0–8.7]

 

Table B–2. Main Pressure and Clutch Pressure Specifications
(Sump Fluid Temperature Same as in Table B–1) 

 

(cont’d)

 

Transmission 
Model/Test 

Type
Engine 

rpm Range
Clutches
Applied

Main Press. 
Spec

kPa [psi]

Range Clutch
Press. Spec*

kPa [psi]

Conv. Out 
Press. Spec
kPa [psi]

Lube
 Press. Spec

kPa [psi]

LU Clutch
Press. Spec*

kPa [psi]

D’BOX 
MAIN

Press. Spec*
kPa [psi]

 

* Subtract clutch pressure from main pressure; the difference must fall within the specifications given (unless a pressure 
range is supplied).
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MD 3070 — 
High Speed

2080–2120 Neutral C5 1825–1965  
[265–285]

0–40 (C5)
[0–5.8] 

310–410
[45–60]

150–190
[22–28]

1440–1700
[209–247]

Reverse C3 C5 1825–1965  
[265–285]

0–40 (C3 And C5)
[0–5.8] 

310–410
[45–60]

150–190
[22–28]

1440–1700
[209–247]

LowC C3 C6 1550–1690  
[225–245]

0–40 (C3 And C6)
[0–5.8] 

310–410
[45–60]

150–190
[22–28]

1440–1700
[209–247]

1C C1 C5 1550–1690  
[225–245]

0–70 (C1) [0–10]
0–40 (C5) [0–5.8]

310–410
[45–60]

150–190
[22–28]

1440–1700
[209–247]

2C C1 C4 1550–1690  
[225–245]

0–70 (C1) [0–10]
0–40 (C4) [0–5.8]

310–410
[45–60]

150–190
[22–28]

1440–1700
[209–247]

2L C1 C4 LU 1100–1240  
[160–180]

0–70 (C1) [0–10]
0–40 (C4) [0–5.8]

310–410
[45–60]

150–190
[22–28]

0–60
[0–8.7]

1440–1700
[209–247]

3C C1 C3 1550–1690  
[225–245]

0–70 (C1) [0–10]
0–40 (C3) [0–5.8]

310–410
[45–60]

150–190
[22–28]

1440–1700
[209–247]

3L C1 C3 LU 1100–1240  
[160–180]

0–70 (C1) [0–10]
0–40 (C3) [0–5.8]

310–410
[45–60]

150–190
[22–28]

0–60
[0–8.7]

1440–1700
[209–247]

4C C1 C2 1550–1690  
[225–245]

0–70 (C1 And C2)
[0–10]

310–410
[45–60]

150–190
[22–28]

1440–1700
[209–247]

4L C1 C2 LU 1100–1240  
[160–180]

0–70 (C1 And C2)
[0–10]

310–410
[45–60]

150–190
[22–28]

0–60
[0–8.7]

1440–1700
[209–247]

5C C2 C3 1550–1690  
[225–245]

0–70 (C2) [0–10]
0–40 (C3) [0–5.8]

310–410
[45–60]

150–190
[22–28]

1440–1700
[209–247]

 

Table B–2. Main Pressure and Clutch Pressure Specifications
(Sump Fluid Temperature Same as in Table B–1) 

 

(cont’d)

 

Transmission 
Model/Test 

Type
Engine 

rpm Range
Clutches
Applied

Main Press. 
Spec

kPa [psi]

Range Clutch
Press. Spec*

kPa [psi]

Conv. Out 
Press. Spec
kPa [psi]

Lube
 Press. Spec

kPa [psi]

LU Clutch
Press. Spec*

kPa [psi]

D’BOX 
MAIN

Press. Spec*
kPa [psi]

 

* Subtract clutch pressure from main pressure; the difference must fall within the specifications given (unless a pressure 
range is supplied).
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MD 3070 — 
High Speed

 

(cont’d)

 

2080–2120 5L C2 C3 LU 1100–1240  
[160–180]

0–70 (C2) [0–10]
0–40 (C3) [0–5.8]

310–410
[45–60]

150–190
[22–28]

0–60
[0–8.7]

1440–1700
[209–247]

6C C2 C4 1550–1690  
[225–245]

0–70 (C2) [0–10]
0–40 (C4) [0–5.8]

310–410
[45–60]

150–190
[22–28]

1440–1700
[209–247]

6L C2 C4 LU 1100–1240  
[160–180]

0–70 (C2) [0–10]
0–40 (C4) [0–5.8]

310–410
[45–60]

150–190
[22–28]

0–60
[0–8.7]

1440–1700
[209–247]

HD — Idle 580–620 Neutral C5 1400–2000  
[203–290]

0–40 (C5)  
[0–5.8]

—

Reverse C3 C5 1400–2000  
[203–290]

0–40 (C3 And C5)  
[0–5.8]

3.5 min.
[0.5 min.]

1C C1 C5 1300–1970  
[189–286]

0–70 (C1) [0–10]
0–40 (C5) [0–5.8]

3.5 min.
[0.5 min.]

2C C1 C4 1300–1970  
[189–286]

0–70 (C1) [0–10]
0–40 (C4) [0–5.8]

3.5 min.
[0.5 min.]

HD — 
High Speed

1780–1820 Neutral C5 1825–1965  
[265–285]

0–40 (C5)
[0–5.8]

310–410
[45–60]

150–190
[22–28]

Reverse C3 C5 1825–1965  
[265–285]

0–40 (C3 And C5)
[0–5.8]

310–410
[45–60]

150–190
[22–28]

LowC** C3 C6 1550–1690  
[225–245]

0–40 (C3 And C6)
[0–5.8]

310–410
[45–60]

150–190
[22–28]

1C C1 C5 1550–1690  
[225–245]

0–70 (C1) [0–10]
0–40 (C5) [0–5.8]

310–410
[45–60]

150–190
[22–28]

 

Table B–2. Main Pressure and Clutch Pressure Specifications
(Sump Fluid Temperature Same as in Table B–1) 

 

(cont’d)

 

Transmission 
Model/Test 

Type
Engine 

rpm Range
Clutches
Applied

Main Press. 
Spec

kPa [psi]

Range Clutch
Press. Spec*

kPa [psi]

Conv. Out 
Press. Spec
kPa [psi]

Lube
 Press. Spec

kPa [psi]

LU Clutch
Press. Spec*

kPa [psi]

D’BOX 
MAIN

Press. Spec*
kPa [psi]

 

* Subtract clutch pressure from main pressure; the difference must fall within the specifications given (unless a pressure 
range is supplied).

** HD 4070 Only.
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HD — 
High Speed 

1780–1820 2C C1 C4 1550–1690  
[225–245]

0–70 (C1) [0–10]
0–40 (C4) [0–5.8]

310–410
[45–60]

150–190
[22–28]

 

(cont’d)

 

2L C1 C4 LU 1100–1240  
[160–180]

0–70 (C1) [0–10]
0–40 (C4) [0–5.8]

310–410
[45–60]

150–190
[22–28]

0–60
[0–8.7]

3C C1 C3 1550–1690  
[225–245]

0–70 (C1) [0–10]
0–40(C3) [0–5.8]

310–410
[45–60]

150–190
[22–28]

3L C1 C3 LU 1100–1240  
[160–180]

0–70 (C1) [0–10]
0–40 (C3) [0–5.8]

310–410
[45–60]

150–190
[22–28]

0–60
[0–8.7]

4C C1 C2 1550–1690  
[225–245]

0–70 (C1) [0–10]
0–70 (C2) [0–10]

310–410
[45–60]

150–190
[22–28]

4L C1 C2 LU 1100–1240  
[160–180]

0–70 (C1) [0–10]
0–70 (C2) [0–10]

310–410
[45–60]

150–190
[22–28]

0–60
[0–8.7]

5C C2 C3 1550–1690  
[225–245]

0–70 (C2) [0–10]
0–40 (C3) [0–5.8]

310–410
[45–60]

150–190
[22–28]

5L C2 C3 LU 1100–1240  
[160–180]

0–70 (C2) [0–10]
0–40 (C3) [0–5.8]

310–410
[45–60]

150–190
[22–28]

0–60
[0–8.7]

6C C2 C4 1550–1690  
[225–245]

0–70 (C2) [0–10]
0–40 (C4) [0–5.8]

310–410
[45–60]

150–190
[22–28]

6L C2 C4 LU 1100–1240  
[160–180]

0–70 (C2) [0–10]
0–40 (C4) [0–5.8]

310–410
[45–60]

150–190
[22–28]

0–60
[0–8.7]

 

Table B–2. Main Pressure and Clutch Pressure Specifications
(Sump Fluid Temperature Same as in Table B–1) 

 

(cont’d)

 

Transmission 
Model/Test 

Type
Engine 

rpm Range
Clutches
Applied

Main Press. 
Spec

kPa [psi]

Range Clutch
Press. Spec*

kPa [psi]

Conv. Out 
Press. Spec
kPa [psi]

Lube
 Press. Spec

kPa [psi]

LU Clutch
Press. Spec*

kPa [psi]

D’BOX 
MAIN

Press. Spec*
kPa [psi]

 

* Subtract clutch pressure from main pressure; the difference must fall within the specifications given (unless a pressure 
range is supplied).
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APPENDIX B — CHECKING CLUTCH AND RETARDER PRESSURES

 

D. Retarder Pressure Checks — MD/B 300/B 400 And HD/B 500

 

1. MD 3060/3066, B 300, B 400 Test Conditions:

Second Range Lockup, 100 Percent Retarder Apply, Input Speed = 1075–1125 rpm

2. MD 3560 Test Conditions:

Second Range Lockup, 100 Percent Retarder Apply, Input Speed = 1350–1400 rpm

3. HD 4060/4070/B 500 Test Conditions:

Second Range Lockup, 100 Percent Retarder Apply, Input Speed = 800–850 rpm 

4. HD 4560 Test Conditions:

Second Range Lockup, 100 Percent Retarder Apply, Input Speed = 965–1015 rpm

 

Table B–3. Retarder Specifications At Above Test Conditions

Parameter To Check High Capacity Medium Capacity Low Capacity

 

Main Pressure–kPa [psi]
1200–1260
[174–183]

1200–1260
[174–183]

1200–1260
[174–183]

Retarder Charge Pressure–kPa [psi]
250–370
[36–54]

215–280
[31–41]

140–240
[20–35]

Cooler In Pressure–kPa [psi]
250–340
[36–49]

210–300
[30–44]

140–255
[20–37]

Cooler In Temperature–˚C [˚F] 150 [300] Max (Ref) 150 [300] Max (Ref) 150 [300] Max (Ref)

 

Table B–4. Retarder Specifications At Above Test Conditions

Parameter To Check High Capacity Medium Capacity Low Capacity

 

Main Pressure–kPa [psi]
1120–1270
[162–184]

1120–1270
[162–184]

1120–1270
[162–184]

Retarder Charge Pressure–kPa [psi]
375–480
[54–70]

345–450
[50–65]

325–420
[47–61] 

Cooler In Pressure–kPa [psi]
360–530
[52–77]

310–510
[45–74]

290–480
[42–70]

Cooler In Temperature–˚C [˚F] 150 [300] Max (Ref) 150 [300] Max (Ref) 150 [300] Max (Ref)
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NOTE: See Page C–2 for legend.

NOTE: See Page C–2 for legend.

 

BASIC CONFIGURATION

 

Range Solenoid Non-Latching Modulating Clutches

A
N/O

B
N/O

C
N/C

D
N/C

E
N/C

F
N/C

G
N/C C1 C2 C3 C4 C5 LU

 

6 X X 0 Y Y 0

5 X X 0 X Y Y 0

4 0 X Y Y 0

3 X X 0 X Y Y 0

2 X X 0 X Y Y 0

1 X X 0 Y  Y 0

N1 X X * X 0 *  Y 0

NVL X X X X Y Y

N2 X X X Y

N3 X X X Y

N4 X X X Y

R X X X X Y  Y

 

7-SPEED CONFIGURATION (MD 3070 AND HD 4070)

 

Range

Solenoid Non-Latching Modulating
ClutchesN/O N/O N/C N/C N/C N/C N/C N/C N/C N/C

C1 C2 C3 C4 C5 LU FWD LOW C6 DIF

A B C D E F G N J H C1 C2 C3 C4 C5 LU C6 DIF

 

6 X X 0 0 Y Y 0 0

5 X X 0 X 0 Y Y 0 0

4 0 X 0 Y Y 0 0

3 X X 0 X 0 Y Y 0 0

2 X X 0 X 0 Y Y 0 0

1 X X 0 0 Y Y 0 0

LO X 0 X X X 0 Y 0 Y 0

N1 X X * X 0 Y 0

N2 X X X X 0 Y 0

N3 X X X X 0 Y 0

N4 X X X X 0 Y 0

R X X X X 0 Y Y 0

 

APPENDIX C — SOLENOID AND CLUTCH CHART
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APPENDIX C — SOLENOID AND CLUTCH CHART

 

LEGEND

 

X Indicates solenoid is electrically ON.

Y Indicates clutch is hydraulically applied.

 Blank Indicates solenoid is electrically OFF or clutch is not hydraulically applied.

0 Optional ON or OFF.

* See NVL explanation below.

NVL

 

As a diagnostic response:

 

If Turbine Speed is below 150 rpm when Output Speed is below 100 rpm and Engine Speed is
above 400 rpm, Neutral Very Low (

 

NVL

 

) is commanded when 

 

N1

 

 (Neutral) is the selected 
range. 

 

NVL

 

 is achieved by turning D solenoid “on” in addition to E solenoid being “on,” which
locks the output. Otherwise, D solenoid is turned off in 

 

N1

 

 (Neutral).

 

As a commanded range when shifting to Fire Truck Pump Mode:

 

While wire 118 is energized before wire 117 is energized when going into Fire Truck Pump
Mode, Neutral Very Low (

 

NVL

 

) will be commanded to lock the output to assist the shifting of
the split-shaft PTO transfer case from road mode to pump mode. While wire 118 is de-energized
before wire 117 is de-energized when shifting out of Fire Truck Pump Mode, Neutral Very Low
(

 

NVL

 

) will be commanded to lock the output to assist the shifting of the split-shaft PTO transfer
case from pump mode to road mode.
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APPENDIX D — WIRE/CONNECTOR CHART

 

The connector information in this appendix is provided for the convenience of the servicing technician. The 
connector illustration and pin identifications for connection to Allison Transmission components will be accurate. 
Allison Transmission components are the ECU, speed sensors, retarder connectors, transmission connectors, and 
shift selectors. Other kinds of connectors for optional or customer-furnished components are provided based on 
typical past practice for an Allison-designed system.

Contact St. Clair Technologies, Inc. or your vehicle manufacturer for information on connectors not found in this 
appendix.

 

NOTE: The following abbreviation guide should be used to locate connector termination points for wires in 
the WTEC III wiring harness(es).

 

Table D–1. Appendix D Abbreviation Guide  

Termination Point Abbreviation Connector Name

 

AGND Analog Ground

ASOL Solenoid A — Transmission Control Module

BSOL Solenoid B — Transmission Control Module

C3PS C3 Pressure Switch — Control Module

CSOL Solenoid C — Transmission Control Module

DDRD Diagnostic Connector — Deutsch

DDRP Diagnostic Connector — Packard

DSOL Solenoid D — Transmission Control Module

ECU–S Electronic Control Unit — Selector (S) Connector

ECU–S Electronic Control Unit — Vehicle (V) Connector

ECU–T Electronic Control Unit — Transmission (T) Connector

ESOL Solenoid E — Transmission Control Module

GSOL Solenoid F — Transmission Control Module

GSOL Solenoid G — Transmission Control Module

HSOL Retarder H Solenoid — Retarder Housing Or Retarder Valve Body

J1939 J1939 Datalink From ECU Selector (S) Harness

JSOL Solenoid J — Transmission Control Module (7-Speed Only)

NE Engine Speed Sensor

NO Output Speed Sensor

NSOL Retarder Accumulator Solenoid

NSOL Solenoid N — Transmission Control Module (7-Speed Only)

NT Turbine Speed Sensor

OBDII Diagnostic Connector — GMC On Board Diagnostics

OLS Oil Level Sensor

PSS Primary Shift Selector

RMOD Retarder Module (Units Built Prior To 1/98)

RMR Retarder Modulation Request Device

RNGTRM Chassis Ground Ring Terminal

RTEMP Retarder Temperature — Retarder Housing

 

APPENDIX D — WIRE/CONNECTOR CHART
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SCI Serial Communication Interface

SSS Secondary Shift Selector

TCASE MD 3070 Transfer Case

TPS Throttle Position Sensor

TRANS Transmission Feedthrough Harness

VIM Vehicle Interface Module

VIWS Vehicle Interface Wiring — ECU Selector (S) Harness

VIWV Vehicle Interface Wiring — ECU Vehicle (V) Harness

 

Table D–1. Appendix D Abbreviation Guide 

 

(cont’d)

 

Termination Point Abbreviation Connector Name

Copyright 2012 TEREX ® 

https://cranemanuals.com



 

Copyright © 1999 General Motors Corp. D–3

 

WTEC I I I  ELECTRONIC CONTROLS TROUBLESHOOTING MANUAL

 

APPENDIX D — WIRE/CONNECTOR CHART

 

Figure D–1. ECU Connector “S”

 

ECU CONNECTOR “S” (BLACK)

 

Terminal No. Color Wire No. Description Termination Point(s)

 

1 White 142-S1 Serial Communication Interface, High DDRP-J, DDRD-A, OBDII-7
2 Tan 159-S2 Diagnostic Communication Link (ISO9141) VIWS-A
3 Pink 124-S3 Sensor Power RMR-C, PSS-N, SSS-N
4 Yellow 146-S4 Ignition Sense VIWS-E, DDRP-H, DDRD-C,

OBDII-16
5 Orange 170-S5 Primary Shift Selector, Data Bit 1 PSS-A
6 Green 171-S6 Primary Shift Selector, Data Bit 2 PSS-B
7 Blue 172-S7 Primary Shift Selector, Data Bit 4 PSS-C
8 Yellow 173-S8 Primary Shift Selector, Data Bit 8 PSS-D
9 Tan 174-S9 Primary Shift Selector, Parity PSS-E

10 Green 175-S10 Shift Selector Mode Input PSS-M, SSS-M
11 Yellow 119-S11 General Purpose Input 4 VIWS-M
12 Green 182-S12 CAN Controller Shield (J1939) J1939C
13 Pink 183-S13 CAN Controller, High (J1939) J1939A
14 Blue 180-S14 Shift Selector Display PSS-S, SSS-S
15 Orange 176-S15 General Purpose Output 6 PSS-L, SSS-L, VIWS-L
16 Pink 136-S16 Battery Power PSS-R, SSS-R
17 Blue 151-S17 Serial Communication Interface, Low DDRP-K, DDRD-B, OBDII-15
18 Tan 166-S18 General Purpose Output 7 VIWS-N
19 Green 135-S19 Analog Ground RMR-A
20 Yellow 164-S20 Retarder Modulation Request RMR-B
21 Orange 190-S21 Secondary Shift Selector, Data Bit 1 SSS-A
22 Green 191-S22 Secondary Shift Selector, Data Bit 2 SSS-B
23 Blue 192-S23 Secondary Shift Selector, Data Bit 4 SSS-C
24 Yellow 193-S24 Secondary Shift Selector, Data Bit 8 SSS-D
25 Tan 194-S25 Secondary Shift Selector, Parity SSS-E
26 Blue 169-S26 General Purpose Input 12 VIWS-S
27 Blue 163-S27 General Purpose Input 6 VIWS-R
28 Yellow 126-S28 General Purpose Input 9 VIWS-C
29 Gray 184-S29 CAN Controller, Low (J1939) J1939-B
30 Tan 157-S30 Vehicle Speed VIWS-D
31 Green 115-S31 Check Transmission VIWS-B
32 Gray 143-S32 Battery Ground PSS-P, SSS-P, VIWS-P, DDRP-A, 

DDRD-E, OBDII-5

V03368

1

17

16

32

COLOR  CODE  BLACK
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Figure D–2. ECU Connector “T”

 

ECU CONNECTOR “T” (BLUE)

 

Terminal No. Color Wire No. Description Termination Point(s)

 

1 Orange 102-T1 Solenoid Power, Solenoids A, D, and J
(MD 3070 only)

TRANS-A

2 Tan 121-T2 Solenoid Power, Solenoids B and E TRANS-H
3 Green 107-T3 Solenoid Power, Solenoid F TRANS-E
4 White 120-T4 A Solenoid, Low TRANS-G
5 Green 103-T5 C Solenoid, Low TRANS-B
6 Tan 129-T6 E Solenoid, Low TRANS-K
7 White 104-T7 G Solenoid, Low TRANS-C
8 Blue 111-T8 J Solenoid, Low TRANS-e
9 Pink 124-T9 Sensor Power TRANS-D, TPS-C, RMR-C 

10 Blue 156-T10 Throttle Position Sensor TPS-B
11 Yellow 164-T11 Retarder Modulation Request RMR-B
12 White 162-T12 C3 Pressure Switch Input TRANS-X
13 Yellow 195-T13 Transmission Identification TRANS-W
14 Tan 141-T14 Engine Speed Sensor, High NE-A
15 Orange 149-T15 Turbine Speed Sensor, High NT-A (HD), TRANS-V (MD)
16 Yellow 139-T16 Output Speed Sensor, High NO-A, TCASE-C (MD 3070), 

RMOD-C (MDR)
17 Yellow 130-T17 Solenoid Power, Solenoids C and G TRANS-L
18
19 Yellow 116-T19 Solenoid Power, Solenoids H and N HSOL-B, NSOL-B, TRANS-g, 

TCASE-B (MD 3070),
RMOD-B (MDR)

20 Orange 128-T20 B Solenoid, Low TRANS-J
21 Blue 131-T21 D Solenoid, Low TRANS-M
22 White 110-T22 F Solenoid, Low TRANS-F
23 White 127-T23 H Solenoid, Low HSOL-A (HD), RMOD-A (MDR), 

TCASE-A (MD 3070)
24 Blue 101-T24 N Solenoid, Low NSOL-A (HD and MD),

TRANS-f (MD 3070)
25 Green 135-T25 Analog Ground RMR-A, RTEMP-B (HD),

RMOD-F (MD)
26 Blue 165-T26 Oil Level Sensor Input TRANS-Y
27 Tan 147-T27 Sump Temperature Sensor Input TRANS-P
28 Orange 138-T28 Retarder Temperature Sensor Input RTEMP-A (HD), RMOD-E (MD)
29
30 Orange 150-T30 Engine Speed Sensor, Low NE-B
31 Blue 140-T31 Turbine Speed Sensor, Low NT-B, TRANS-U (MD)
32 Green 148-T32 Output Speed Sensor, Low NO-B, TCASE-D (MD 3070), 

RMOD-D (MDR)

V03372

1
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Figure D–3.  ECU Connector “V” 

 

ECU CONNECTOR “V” (GRAY)

 

Terminal No. Color Wire No. Description Termination Point(s)

 

1 Pink 136-V1 Battery Power VIM-E1
2 White 114-V2 General Purpose Output 1 VIM-F3
3 Orange 132-V3 General Purpose Output 2 VIM-B1
4 White 113-V4 Reverse Warning VIM-F2
5 White 167-V5 General Purpose Output 8 VIWV-V
6 Tan 123-V6 Neutral Start VIM-D1
7
8 Pink 124-V8 Sensor Power TPS-C
9 Blue 179-V9 Engine Water Temperature VIWV-M

10 Blue 156-V10 Throttle Position Sensor TPS-B
11 Green 155-V11 General Purpose Input 1 VIWV-A
12 Yellow 153-V12 General Purpose Input 2 VIWV-B
13 Blue 118-V13 General Purpose Input 3 VIWV-C
14 Tan 177-V14 General Purpose Input 10 VIWV-S
15
16 Pink 136-V16 Battery Power VIM-E2
17 Gray 143-V17 Battery Ground VIM-A1
18 White 125-V18 General Purpose Output 4 VIM-C2
19 Green 105-V19 General Purpose Output 5 VIWV-E
20 Tan 157-V20 Vehicle Speed VIM-B2
21
22 Tan 112-V22 General Purpose Output 3 VIM-D2
23
24 Green 135-V24 Analog Ground TPS-A, VIWV-N
25 Gray 144-V25 Chassis Ground RNGTRM
26 Yellow 146-V26 Ignition Sense VIM-F1
27 White 154-V27 General Purpose Input 5 VIWV-D
28 Orange 178-V28 General Purpose Input 11 VIWV-R
29 Orange 137-V29 General Purpose Input 7 VIWV-U
30 Green 117-V30 General Purpose Input 8 VIWV-P
31 Yellow 161-V31 Digital Ground (GPI) VIWV-L
32 Gray 143-V32 Battery Ground VIM-A2

V03373

1
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COLOR  CODE  GRAY
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Figure D–4. Deutsch Bulkhead Connector, ECD

 

BULKHEAD CONNECTOR FOR “S” HARNESS 

 

(Plug With Sockets, Receptacle With Pins) 

 

 

Terminal No.* Color Wire No. Description Termination Points*

 

A Tan 159-S2 Diagnostic Communication Link (ISO 9141) ECU-S2, VIWS-A
B Green 115-S31 Check Transmission ECU-S31, VIWS-B
C Yellow 126-S28 General Purpose Input 9 ECU-S28, VIWS-C
D Pink 124-S3 Sensor Power ECU-S3, RMR-C, PSS-N, SSS-N 
E Yellow 146-S4 Ignition Sense ECU-S4, VIWS-E, DDRP-H,

DDRD-C, OBDII-16
F Orange 170-S5 Primary Shift Selector, Data Bit 1 ECU-S5, PSS-A
G Pink 136-S16 Battery Power ECU-S16, PSS-R, SSS-R
H White 142-S1 Serial Communication Interface, High ECU-S1, DDRP-J, DDRD-A,

OBDII-7, SCI-A
J Blue 172-S7 Primary Shift Selector, Data Bit 4 ECU-S7, PSS-C
K Blue 151-S17 Serial Communication Interface, Low ECU-S17, DDRP-K, DDRD-B,

OBDII-15, SCI-B
L Orange 176-S15 General Purpose Output 6 ECU-S15, PSS-L, SSS-L, VIWS-L
M Yellow 119-S11 General Purpose Input 4 ECU-S11, VIWS-M
N Green 135-S19 Analog Ground ECU-S19, RMR-A
P Gray 143-S32 Battery Ground ECU-S32, PSS-P, SSS-P, VIWS-P, 

DDRP-A, DDRD-E, OBDII-5
Q Green 171-S6 Primary Shift Selector, Data Bit 2 ECU-S6, PSS-B
R Blue 163-S27 General Purpose Input 6 ECU-S27, VIWS-R
S Yellow 173-S8 Primary Shift Selector, Data Bit 8 ECU-S8, PSS-D
T Tan 174-S9 Primary Shift Selector, Parity ECU-S9, PSS-E
U Green 175-S10 Shift Selector Mode Input ECU-S10, PSS-M, SSS-M
V Blue 180-S14 Shift Selector Display ECU-S14, PSS-S, SSS-S 
W Tan 166-S18 General Purpose Output 7 ECU-S18, VIWS-N
X Blue 169-S26 General Purpose Input 12 ECU-S26, VIWS-S
Y Orange 190-S21 Secondary Shift Selector, Data Bit 1 ECU-S21, SSS-A

CAVITY  A

CAVITY  B

PJ

H

N

a

g
PLUG (SOCKETS)RECEPTACLE (PINS)

V01111.01

NOTE: 1.  Letters I and O are not used.
2.  Sockets are lettered counterclockwise.

Pins are lettered clockwise.

 

* Terminal number and termination points shown only apply when an Allison Transmission recommended harness configuration and bulk-
head connector are used.
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Z
a Yellow 164-S20 Retarder Modulation Request ECU-S20, RMR-B
b Green 191-S22 Secondary Shift Selector, Data Bit 2 ECU-S22, SSS-B
c Blue 192-S23 Secondary Shift Selector, Data Bit 4 ECU-S23, SSS-C
d Tan 157-S30 Vehicle Speed ECU-S30, VIWS-D
e Yellow 193-S24 Secondary Shift Selector, Data Bit 8 ECU-S24, SSS-D
f Tan 194-S25 Secondary Shift Selector, Parity ECU-S25, SSS-E
g

 

BULKHEAD CONNECTOR FOR “T” HARNESS 

 

(Receptacle With Sockets, Plug With Pins)

 

 

 

 

Terminal No.* Color Wire No. Description Termination Points*

 

A Orange 102-T1 Solenoid Power, Solenoids A, D, and J
(MD 3070 only)

ECU-T1, TRANS-A

B Green 103-T5 C Solenoid, Low ECU-T5, TRANS-B
C White 104-T7 G Solenoid, Low ECU-T7, TRANS-C
D Pink 124-T9 Sensor Power ECU-T9, TRANS-D, TPS-C, RMR-C
E Green 107-T3 Solenoid Power, Solenoid F ECU-T3, TRANS-E
F White 110-T22 F Solenoid, Low ECU-T22, TRANS-F
G White 120-T4 A Solenoid, Low ECU-T4, TRANS-G
H Tan 121-T2 Solenoid Power, Solenoids B and E ECU-T2, TRANS-H
J Orange 128-T20 B Solenoid, Low ECU-T20, TRANS-J
K Tan 129-T6 E Solenoid, Low ECU-T6, TRANS-K
L Yellow 130-T17 Solenoid Power, Solenoids C and G ECU-T17, TRANS-L
M Blue 131-T21 D Solenoid, Low ECU-T21, TRANS-M
N Green 135-T25 Analog Ground ECU-T25, TRANS-N, TPS-A, RMR-A, 

RTEMP-B (HD), RMOD-F (MD)
P Tan 147-T27 Sump Temperature Sensor Input ECU-T27, TRANS-P
Q Green 148-T32 Output Speed Sensor, Low ECU-T32, NO-B, TCASE-D

(MD 3070), RMOD-D (MDR)
R Yellow 139-T16 Output Speed Sensor, High ECU-T16, NO-A, TCASE-C 

(MD 3070), RMOD-C (MDR)
S Orange 150-T30 Engine Speed Sensor, Low ECU-T30, NE-B
T Tan 141-T14 Engine Speed Sensor, High ECU-T14, NE-A
U Blue 140-T31 Turbine Speed Sensor, Low ECU-T31, NT-B (HD), TRANS-U (MD)
V Orange 149-T15 Turbine Speed Sensor, High ECU-T15, NT-A (HD), TRANS-V (MD)
W Yellow 195-T13 Transmission Identification ECU-T13, TRANS-W
X White 162-T12 C3 Pressure Switch Input ECU-T12, TRANS-X
Y Blue 165-T26 Oil Level Sensor Input ECU-T26, TRANS-Y
Z
a Yellow 164-T11 Retarder Modulation Request ECU-T11, RMR-B
b Blue 156-T10 Throttle Position Sensor ECU-T10, TPS-B
c White 127-T23 H Solenoid, Low ECU-T23, HSOL-A (HD), RMOD-A 

(MDR), TCASE-A (MD 3070)

 

BULKHEAD CONNECTOR FOR “S” HARNESS 

 

(Plug With Sockets, Receptacle With Pins) 

 

(cont’d)

 

Terminal No.* Color Wire No. Description Termination Points*

 

* Terminal number and termination points shown only apply when an Allison Transmission recommended harness configuration and bulk-
head connector are used.
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d Orange 138-T28 Retarder Temperature Sensor Input ECU-T28, RTEMP-A (HD),
RMOD-E (MD)

e Blue 111-T8 J Solenoid, Low ECU-T8, TRANS-e
f Blue 101-T24 N Solenoid, Low ECU-T24, NSOL-A (HD and MD), 

TRANS-f (MD 3070)
g Yellow 116-T19 Solenoid Power, Solenoids H and N ECU-T19, HSOL-B, NSOL-B,

TRANS-g, TCASE-B (MD 3070), 
RMOD-B (MDR)

 

BULKHEAD CONNECTOR FOR “V” HARNESS 

 

(Receptacle With Sockets, Plug With Pins)

 

Terminal No.* Color Wire No. Description Termination Points*

 

A Green 155-V11 General Purpose Input 1 ECU-V11, VIWV-A

B Yellow 153-V12 General Purpose Input 2 ECU-V12, VIWV-B

C Blue 118-V13 General Purpose Input 3 ECU-V13, VIWV-C

D Pink 124-V8 Sensor Power ECU-V8, TPS-C

E Green 105-V19 General Purpose Output 5 ECU-V19, VIWV-E

F Gray 143-V32 Battery Ground ECU-V32, VIM-A2

G Gray 143-V17 Battery Ground ECU-V17, VIM-A1

H Tan 112-V22 General Purpose Output 3 ECU-V22, VIM-D2

J White 114-V2 General Purpose Output 1 ECU-V2, VIM-F3

K Tan 123-V6 Neutral Start ECU-V6, VIM-D1

L Yellow 161-V31 Digital Ground (GPI) ECU-V31, VIWV-L

M Blue 179-V9 Engine Water Temperature ECU-V9, VIWV-M

N Green 135-V24 Analog Ground ECU-V24, TPS-A, VIWV-N

P Green 117-V30 General Purpose Input 8 ECU-V30, VIWV-P

Q White 113-V4 Reverse Warning ECU-V4, VIM-F2

R Orange 178-V28 General Purpose Input 11 ECU-V28, VIWV-R

S Tan 177-V14 General Purpose Input 10 ECU-V14, VIWV-S

T

U Orange 137-V29 General Purpose Input 7 ECU-V29, VIWV-U

V White 167-V5 General Purpose Output 8 ECU-V5, VIWV-V

W Pink 136-V16 Battery Power ECU-V16, VIM-E2

X Tan 157-V20 Vehicle Speed ECU-V20, VIM-B2

Y White 125-V18 General Purpose Output 4 ECU-V18, VIM-C2

Z

a

b Blue 156-V10 Throttle Position Sensor ECU-V10, TPS-B

c

d White 154-V27 General Purpose Input 5 ECU-V27, VIWV-D

e Yellow 146-V26 Ignition Sense ECU-V26, VIM-F1

f Orange 132-V3 General Purpose Output 2 ECU-V3, VIM-B1

g Pink 136-V1 Battery Power ECU-V1, VIM-E1

 

BULKHEAD CONNECTOR FOR “T” HARNESS 

 

(Receptacle With Sockets, Plug With Pins)

 

 

 

(cont’d)

 

Terminal No.* Color Wire No. Description Termination Points*

 

* Terminal number and termination points shown only apply when an Allison Transmission recommended harness configuration and bulk-
head connector are used.
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Figure D–5. Cannon 37-Way FMTV Bulkhead Connector

 

CANNON 37-WAY BULKHEAD CONNECTOR (FMTV ONLY)  

 

Terminal No. Color Wire No. Description Termination Point(s)

 

A Blue 101-T24 N Solenoid Low Trans-f; ECU-T24
B Orange 102-T1 A, D, J Solenoid Power Trans-A; ECU-T1
C Green 103-T5 C Solenoid Low Trans-B; ECU-T5
D White 104-T7 G Solenoid Low Trans-C; ECU-T7
E Pink 106 Sensor Power Trans-D; TPS-C; RMR-C; 124-T9 

Splice
F Green 107-T3 F Solenoid Power Trans-E; ECU-T3
G
H White 110-T22 F Solenoid Low Trans-F; ECU-T22
J Green 111-T8 J Solenoid Low Trans-e; ECU-T8
K Yellow 116-T19 H, N Solenoid Power Trans-g; ECU-T19; 
L 201 Spare
M White 120-T4 A Solenoid Low Trans-G; ECU-T4
N Tan 121-T2 B, E Solenoid Power Trans-H; ECU-T2
P White 127-T23 H Solenoid Low T-case-A; ECU-T23
R Pink 124-T9 Sensor Power TPS-C; ECU-T9
S Yellow 127 H Solenoid Power T-case-B; 116-T19 Splice
T Orange 128-T20 B Solenoid Low Trans-J: ECU-T20
U Tan 129-T6 E Solenoid Low Trans-K: ECU-T6
V Yellow 130-T17 C, G Solenoid Power Trans-L; ECU-T17
W Blue 131-T21 D Solenoid Low Trans-M; ECU-T21
X 202 Spare
Z Green 135-T25 Analog Ground TPS-A; ECU-T25
a Green 135B-T25 Analog Ground Trans-N; 135-T25 Splice
b
c
d Tan 147-T27 Sump Temp Input Trans-P; ECU-T27
e 203 Spare
f Blue 156-T10 TPS TPS-B; ECU-T10
g Green 148-T32 Output Speed-Low T-case-D; ECU-T32

h(in) Yellow 195-T13 TransID ECU-T13

nprs

ABCD

ghjkm

EFGHJ

abcd

STUVW

ef

KLMN PR

XZ

n p r s

A B C D

g h j k m

E F G H J

a b c d

S T U V W

e f

K L M N  P R

X Z

PLUG RECEPTACLE V01672

SOCKET
TERMINALS

PIN
TERMINALS
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h(out) Yellow 161A TransID Trans-W
j White 162-T12 C3PS Input Trans-X; ECU-T12
k Blue 165-T26 OLS Input Trans-Y; ECU-T26
m Tan 141-T14 Engine Speed-High NE-A; ECU-T14
n Yellow 139-T16 Output Speed-High T-case-C; ECU-T16
p Orange 149-T15 Turbine Speed-High Trans-V; ECU-T15
r Blue 140-T31 Turbine Speed-Low Trans-U; ECU-T31
s Orange 150-T30 Engine Speed-Low NE-B; ECU-T30

 

CANNON 37-WAY BULKHEAD CONNECTOR (FMTV ONLY) 

 

(cont’d)

 

Terminal No. Color Wire No. Description Termination Point(s)
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Figure D–6. Deutsch Transmission Connector, ECD

 

DEUTSCH TRANSMISSION CONNECTOR 

 

(Plugs With Sockets, Receptacles With Pins)  

 

Terminal No.* Color Wire No. Description Termination Points*

 

A Orange 102-T1 Solenoid Power, Solenoids A, D, and J ECU-T1, ASOL-B, DSOL-B, JSOL-B

B Green 103-T5 C Solenoid, Low ECU-T5, CSOL-A

C White 104-T7 G Solenoid, Low ECU-T7, GSOL-A

D Pink 124-T9 Sensor Power ECU-T9, TPS-C, RMR-C, OLS-D

E Green 107-T3 Solenoid Power, Solenoid F ECU-T3, FSOL-A

F White 110-T22 F Solenoid, Low ECU-T22, FSOL-B

G White 120-T4 A Solenoid, Low ECU-T4, ASOL-A

H Tan 121-T2 Solenoid Power, Solenoids B and E ECU-T2, BSOL-B, ESOL-B

J Orange 128-T20 B Solenoid, Low ECU-T20, BSOL-A

K Tan 129-T6 E Solenoid, Low ECU-T6, ESOL-A

L Yellow 130-T17 Solenoid Power, Solenoids C and G ECU-T17, GSOL-B, CSOL-B

M Blue 131-T21 D Solenoid, Low ECU-T21, DSOL-A

N Green 135-T25 Analog Ground ECU-T25, TPS-A, RMR-A,
RTEMP-B (HD), RMOD-F (MD), 
C3PS-B, OILT-LO, OLS-B

P Tan 147-T27 Sump Temperature Sensor Input ECU-T27, OILT-HI

Q

R

S

T

U Blue 140-T31 Turbine Speed Sensor, Low (MD, MD7 only) ECU-T31, NT-B

V Orange 149-T15 Turbine Speed Sensor, High (MD, MD7 only) ECU-T15, NT-A

W Yellow 195-T13 Transmission Identification (TransID) ECU-T13, AGND

X White 162-T12 C3 Pressure Switch Input ECU-T12, C3PS-A

CAVITY  A

CAVITY  B

PJ

H

N

a

g
PLUG (SOCKETS)RECEPTACLE (PINS)

V01111.01

NOTE: 1.  Letters I and O are not used.
2.  Sockets are lettered counterclockwise.

Pins are lettered clockwise.

 

* Terminal number and termination points shown only apply when an Allison Transmission recommended harness configuration and bulk-
head connector are used.
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Y Blue 165-T26 Oil Level Sensor Input ECU-T26, OLS-A

Z

a

b

c

d

e Blue 111-T8 J Solenoid, Low (MD7 or HD7 only) ECU-T8, JSOL-A

f Blue 101-T24 N Solenoid, Low (MD7 or HD7 only) ECU-T24, NSOL-A

g Yellow 116-T19 Solenoid Power, Solenoids H and N
(MD7 only)

ECU-T19, HSOL-B, NSOL-B

 

DEUTSCH TRANSMISSION CONNECTOR 

 

(Plugs With Sockets, Receptacles With Pins) 

 

(cont’d)

 

Terminal No.* Color Wire No. Description Termination Points*

 

* Terminal number and termination points shown only apply when an Allison Transmission recommended harness configuration and bulk-
head connector are used.
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Figure D–7. Remote Selector Connector

 

REMOTE SHIFT SELECTOR CONNECTOR — PRIMARY SELECTOR

 

Terminal No.* Color Wire No. Description Termination Point(s)*

 

A Orange 170-S5 Primary Shift Selector, Data Bit 1 ECU, S5

B Green 171-S6 Primary Shift Selector, Data Bit 2 ECU, S6

C Blue 172-S7 Primary Shift Selector, Data Bit 4 ECU, S7

D Yellow 173-S8 Primary Shift Selector, Data Bit 8 ECU, S8

E Tan 174-S9 Primary Shift Selector, Parity ECU, S9

F

G

H

J

K

L Orange 176-S15 General Purpose Output 6 VIWS-L, SSS-L

M Green 175-S10 Shift Selector Mode Output SSS-M 

N Pink 124-S3 Sensor Power RMR-C, SSS-N

P Gray 143-S32 Battery Ground VIWS-P, SSS-P, DDRP-A, DDRD-E, 
or OBDII-5

R Pink 136-S16 Battery Power SSS-R

S Blue 180-S14 Shift Selector Display SSS-S

T White 186 Dimmer Input A SSS-T

U Yellow 187 Dimmer Input B SSS-U

V Gray 188 Dimmer Ground SSS-V

W

E

K

L

V03369
NOTE: Letters I, O, and Q not used

S

A

D

T

W

COLOR  CODE  GREEN

HARNESS DEVICE

 

* Terminal number and termination points shown only apply when an Allison Transmission recommended harness configuration and bulk-
head connector are used.
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REMOTE SHIFT SELECTOR CONNECTOR — SECONDARY SELECTOR

 

Terminal No.* Color Wire No. Description Termination Point(s)*

 

A Orange 190-S5 Secondary Shift Selector, Data Bit 1 ECU, S21

B Green 191-S6 Secondary Shift Selector, Data Bit 2 ECU, S22

C Blue 192-S7 Secondary Shift Selector, Data Bit 4 ECU, S23

D Yellow 193-S8 Secondary Shift Selector, Data Bit 8 ECU, S24

E Tan 194-S9 Secondary Shift Selector, Parity ECU, S25

F

G

H

J

K

L Orange 176-S15 General Purpose Output 6 VIWS-L, SSS-L

M Green 175-S10 Shift Selector Mode Output SSS-M 

N Pink 124-S3 Sensor Power RMR-C, SSS-N

P Gray 143-S32 Battery Ground VIWS-P, SSS-P, DDRP-A, DDRD-E, 
or OBDII-5

R Pink 136-S16 Battery Power SSS-R

S Blue 180-S14 Shift Selector Display SSS-S

T White 186 Dimmer Input A SSS-T

U Yellow 187 Dimmer Input B SSS-U

V Gray 188 Dimmer Ground SSS-V

W

 

* Terminal number and termination points shown only apply when an Allison Transmission recommended harness configuration and bulk-
head connector are used.
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Figure D–8. Optional Deutsch Sensor Harness Connector

 

OPTIONAL DEUTSCH SENSOR HARNESS CONNECTOR

 

Terminal No.* Color Wire No. Description Termination Point(s)*

 

A

B

C Green 135-T25 Analog Ground ECU-T25, TRANS-N, RTEMP-B (HD), 
RMOD-F (MD), TPS-A, RMR-A

D Orange 138-T28 Retarder Temperature Sensor Input ECU-T28, RTEMP-A (HD),
RMOD-E (MD)

E Yellow 116-T19 Solenoid Power, Solenoids H and N ECU-T19, HSOL-B, NSOL-B

F White 127-T23 H Solenoid, Low ECU-T23, HSOL-A

G Yellow 116-T19 Solenoid Power, Solenoids H and N ECU-T19, HSOL-B, NSOL-B

H Blue 101-T24 N Solenoid, Low ECU-T24, NSOL-B

J

K

L Blue 140-T31 Turbine Speed Sensor, Low ECU-T31, NT-B (HD)

M Orange 149-T15 Turbine Speed Sensor, High ECU-T15, NT-A (HD)

N Orange 150-T30 Engine Speed Sensor, Low ECU-T30, NE-B

P Tan 141-T14 Engine Speed Sensor, High ECU-T14, NE-A

R Green 148-T32 Output Speed Sensor, Low ECU-T32, NO-B

S Yellow 139-T16 Output Speed Sensor, High ECU-T16, NO-A

V01674

L

R

AA

M

PLUGRECEPTACLE

 

* Terminal number and termination points shown only apply when an Allison Transmission recommended harness configuration and bulk-
head connector are used.
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Figure D–9. Speed Sensor Connector

 

ENGINE SPEED SENSOR CONNECTOR

 

Terminal No. Color Wire No. Description Termination Point(s)

 

A Tan 141-T14 Engine Speed Sensor Hi ECU-T14

B Orange 150-T30 Engine Speed Sensor Lo ECU-T30

 

TURBINE SPEED SENSOR CONNECTOR (HD/B 500 ONLY)

 

Terminal No. Color Wire No. Description Termination Point(s)

 

A Orange 149-T15 Turbine Speed Sensor Hi ECU-T15

B Blue 140-T31 Turbine Speed Sensor Lo ECU-T31

 

OUTPUT SPEED SENSOR CONNECTOR

 

Terminal No. Color Wire No. Description Termination Point(s)

 

A Yellow 139-T16 Output Speed Sensor Hi ECU-T16

B Green 148-T32 Output Speed Sensor Lo ECU-T32

 

ACCUMULATOR (N) SOLENOID

 

Terminal No. Color Wire No. Description Termination Point(s)

 

A Blue 101-T24 N Solenoid Lo ECU-T24

B Yellow 116-T19 N Solenoid Hi ECU-T19

 

MD RETARDER (H SOLENOID, TID 2)

 

Terminal No. Color Wire No. Description Termination Point(s)

 

A White 127-T23 H Solenoid Lo ECU-T23

B Yellow 116C-T19 H Solenoid Hi ECU-T19

V04850

SPEED  SENSOR ACCUMULATOR (N SOLENOID)

A BA B
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Figure D–10. Diagnostic Connector (Packard)

 

DIAGNOSTIC CONNECTOR

 

Terminal No. Color Wire No. Description Termination Point(s)

 

A Gray 143-S32 Battery (–) ECU-S32, VIWS-P, PSS-P, SSS-P

H Yellow 146-S4 Ignition Signal (+) ECU-S4, VIWS-E

J White 142-S1 Serial Communication (+) ECU-S1, SCI-A

K Blue 151-S17 Serial Communication (–) ECU-S17, SCI-B

V00644.01

G F

H E

J D

K C

L B

M A
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Figure D–11. Optional Deutsch DDR Connectors

 

OPTIONAL 6-PIN DIAGNOSTIC CONNECTOR

 

Terminal No. Color Wire No. Description Termination Point(s)

 

A White 142-S1 Serial Communication (+) ECU-S1, SCI-A 

B Blue 151-S17 Serial Communication (–) ECU-S17, SCI-B

C Yellow 146-S4 Ignition Signal (+) ECU-S4, VIWS-E

D Open

E Gray 143-S32 Battery (–) ECU-S32, VIWS-P, PSS-P, SSS-P

F Open

 

OPTIONAL 9-PIN DIAGNOSTIC CONNECTOR

 

Terminal No. Color Wire No. Description Termination Point(s)

 

A Gray 143-S32 Battery Ground (–) ECU-S32, VIWS-P, PSS-P, SSS-P

B Yellow 146-S4 Ignition Power (+) ECU-S4, VIWS-E

B (Optional) Pink 136-S16 Battery Power (+) ECU-S16, PSS-R, SSS-R

C Pink 183-S13 J1939 High ECU-S13, J1939-A/H

D Gray 184-S29 J1939 Low ECU-S29, J1939-B/L

E Green 182-S12 J1939 Shield/Ground ECU-S12, J1939-C/S

F White 142-S1 Serial Communication (+) ECU-S1, SCI-A

G Blue 151-S17 Serial Communication (–) ECU-S17, SCI-B 

6-PIN 9-PIN

A

B

D

C

B

J

A

H

G

F

E

C

D

E

F

V04851
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Figure D–12. GMC Connector for OBD-II DDR Adapter

 

OPTIONAL OBD–II DDR CONNECTOR 

 

Terminal No.* Color Wire No. Description Termination Point(s)*

 

1

2

3

4

5 Gray 143-S32 Battery Ground (–) ECU-S32, VIWS-P, PSS-P, SSS-P

6

7 White 142-S1 Serial Communication Interface, Hi ECU-S1, SCI-A

8

9

10

11

12

13

14

15 Blue 151-S17 Serial Communication Interface, Lo ECU-S17, SCI-B

16 Yellow 146-S4 Ignition Sense (+) ECU-S4, VIWS-E

V03370

9

1

 

* Terminal number and termination points shown only apply when an Allison Transmission recommended harness configuration and bulk-
head connector are used.

Copyright 2012 TEREX ® 

https://cranemanuals.com



 

WTEC I I I  ELECTRONIC CONTROLS TROUBLESHOOTING MANUAL

 

D–20 Copyright © 1999 General Motors Corp.

 

APPENDIX D — WIRE/CONNECTOR CHART

 

Figure D–13. VIW Connector (Packard Micro Pack)

 

VIW–V CONNECTOR

 

Terminal No.* Color Wire No. Description Termination Point(s)*

 

A Green 155-V11 General Purpose Input 1 ECU-V11, VIWV-A

B Yellow 153-V12 General Purpose Input 2 ECU-V12, VIWV-B

C Blue 118-V13 General Purpose Input 3 ECU-V13, VIWV-C

D White 154-V27 General Purpose Input 5 ECU-V27, VIWV-D

E Green 105-V19 General Purpose Output 5 ECU-V19, VIWV-E

F

G

H

J

K

L Yellow 161-V31 Digital Ground (GPI) ECU-V31, VIWV-L

M Blue 179-V9 Engine Water Temperature ECU-V9, VIWV-M

N Green 135-V24 Analog Ground ECU-V24, TPS-A, VIWV-N

P Green 117-V30 General Purpose Input 8 ECU-V30, VIWV-P

R Orange 178-V28 General Purpose Input 11 ECU-V28, VIWV-R

S Tan 177-V14 General Purpose Input 10 ECU-V14, VIWV-S

T

U Orange 137-V29 General Purpose Input 7 ECU-V29, VIWV-U

V White 167-V5 General Purpose Output 8 ECU-V5, VIWV-V

W

V03371

COLOR  CODE  BLUE

HARNESS  CONNECTOR

R
S

P
W

T

L

K

D

A

E

COLOR  CODE  WHITE

VIW–V VIW–S

 

* Terminal number and termination points shown only apply when an Allison Transmission recommended harness configuration and bulk-
head connector are used.
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VIW–S CONNECTOR

 

Terminal No.* Color Wire No. Description Termination Point(s) *

 

A Tan 159-S2 Diagnostic Communication Link (ISO9141) ECU-S2, VIWS-A

B Green 115-S31 Check Transmission ECU-S31, VIWS-B

C Yellow 126-S28 General Purpose Input 9 ECU-S28, VIWS-C

D Tan 157-S30 Vehicle Speed ECU-S30, VIWS-D

E Yellow 146-S4 Ignition Sense ECU-S4, VIWS-E, DDRP-H,
DDRD-C

F

G

H

J

K

L Orange 176-S15 General Purpose Output 6 ECU-S15, VIWS-L, PSS-L, SSS-L

M Yellow 119-S11 General Purpose Input 4 ECU-S11, VIWS-M

N Tan 166-S18 General Purpose Output 7 ECU-S18, VIWS-N

P Gray 143-S32 Battery Ground ECU-S32, VIWS-P, PSS-P, SSS-P,
DDRP-A, DDRD-E

R Blue 163-S27 General Purpose Input 6 ECU-S27, VIWS-R

S Blue 169-S26 General Purpose Input 12 ECU-S26, VIWS-S

T White 186 Dimmer Input A VIWS-T, PSS-T, SSS-T 

U Yellow 187 Dimmer Input B VIWS-U, PSS-U, SSS-U

V Gray 188 Dimmer Ground VIWS-V, PSS-V, SSS-V

W

 

* Terminal number and termination points shown only apply when an Allison Transmission recommended harness configuration and bulk-
head connector are used.
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Figure D–14. TPS Connector

 

THROTTLE POSITION SENSOR CONNECTOR

 

Terminal No. Color Wire No. Description Termination Point(s)

 

A Green 135-T25 or
135-V24

Analog Ground ECU-T25 or V24; TRANS-N;
RMR-A, RMOD-F or B; VIWV-N

B Blue 156-T10 or V10 TPS Signal ECU-T10 or V10

C Pink 124-T9 or V8 TPS Hi ECU-T9 or V8; RMR-C

CBA

V00645
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Figure D–15. Transfer Case Connector

 

TRANSFER CASE CONNECTOR

 

Terminal No. Color Wire No. Description Termination Point(s)

 

A White 127-T23 H (Diff Lock) Solenoid Lo ECU-T23

B Yellow 116N-T19 H (Diff Lock) Solenoid Hi ECU-T19, TRANS-g

C Yellow 139-T16 Output Speed Sensor Hi ECU-T16

D Green 148-T32 Output Speed Sensor Lo ECU-T32

V01675

A

B F

C

D

E
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Figure D–16. Retarder Connector (MD/B 300/B 400 Pre-TransID and TID 1) 

 

RETARDER CONNECTOR — MD/B 300/B 400 (Pre-TransID and TID 1)

 

Terminal No. Color Wire No. Description Termination Point(s)

 

A White 127-T23 H (Rtdr Enable) Solenoid Lo ECU-T23

B Yellow 116-T19 H (Rtdr Enable) Solenoid Hi ECU-T19, NSOL-B

C Yellow 139-T16 Output Speed Sensor Hi ECU-T16

D Green 148-T32 Output Speed Sensor Lo ECU-T32

E Orange 138-T28 Retarder Temperature Input ECU-T28

F Green 135-T25 Analog Ground ECU-T25; TRANS-N; TPS-A,
RMR-A

V00646

B

D

C

H

A

G

F

E
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Figure D–17. Retarder Connector (HD/B 500) 

 

RETARDER CONNECTOR — HD/B 500

 

Terminal No. Color Wire No. Description Termination Point(s)

 

A White 127-T23 H (Retarder Enable) Solenoid Lo ECU-T23

B Yellow 116-T19 H (Retarder Enable) Solenoid Hi ECU-T19, NSOL-B

V01099

B
A
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Figure D–18. Retarder Resistance Module/Interface Connector

 

RETARDER RESISTANCE MODULE/INTERFACE CONNECTOR

 

Terminal No. Color Wire No. Description Termination Point(s)

 

A Green 135-T25 or S19 Analog Ground ECU-T25 or S19; TRANS-N,
RMOD-F; TPS-A

B Yellow 164-T11 or S20 Retarder Mod. ECU-T11 or S20

C Pink 124-T9 or S3 Retarder Mod. Hi ECU-T9 or S3; TRANS-D, PSS-N, 
SSS-N

CBA

V00645
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Figure D–19. Retarder Temperature Sensor Connector (HD/B 500 Pre-TransID and TID 1)

RETARDER TEMPERATURE SENSOR CONNECTOR — HD/B 500
(Pre-TransID and TransID 1)

Terminal No. Color Wire No. Description Termination Point(s)
A Orange 138-T28 Retarder Temperature Input ECU-T28

B Green 135-T25 Analog Ground ECU-T25; TRANS-N; TPS-A;
RMR-A

AB

V01678
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Figure D–20. Retarder Temperature Sensor Connector (MD/HD/B, TID 2)

RETARDER TEMPERATURE SENSOR CONNECTOR — MD/HD/B, TRANSID 2

Terminal No. Color Wire No. Description Termination Point(s)
A Orange 138-T28 Retarder Temperature Input ECU-T28

B Green 135C-T25 Analog Ground ECU-T25; TRANS-N; TPS-A

V04843

B A
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Figure D–21. VIM Connector (Harness) 

VIM CONNECTOR (HARNESS)

Terminal No. Color Wire No. Description Termination Point(s)
A1 Gray 143-V17 Battery (–) ECU-V17

A2 Gray 143-V32 Battery (–) ECU-V32

A3 Reserved

B1 Orange 132-V3 GPO 2 ECU-V3

B2 Tan 157-V20 Speedometer Signal ECU-V20

B3 Reserved

C1 Reserved

C2 White 125-V18 GPO 4 ECU-V18

C3 Reserved

D1 Tan 123-V6 Neutral Start ECU-V6

D2 Tan 112-V22 GPO 3 ECU-V22

D3 Reserved

E1 Pink 136-V1 Battery (+) ECU-V1

E2 Pink 136-V16 Battery (+) ECU-V16

E3 Reserved

F1 Yellow 146-V26 Ignition Sense (+) ECU-V26

F2 White 113-V4 Reverse Warning ECU-V4

F3 White 114-V2 GPO 1 ECU-V2

A3

F3

A1

F1
V01100
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Figure D–22. VIM Connector (Harness) 

VIM CONNECTOR (HARNESS 30-WAY)
Terminal No. Color Wire No. Description Termination Point(s)*

A1 Blue 313NO Reverse Warning Relay — Normally Open
A2 Yellow 314CM Output Wire 114 Relay — Common 
A3 Blue 314NO Output Wire 114 Relay — Normally Open
B1 Yellow 313CM Reverse Warning Relay — Common
B2 Green 314NC Output Wire 114 Relay — Normally Closed
B3 Reserved
C1 Orange 346 Ignition Power
C2 Green 312NC Output Wire 112 Relay — Normally Closed
C3 Reserved
D1 Green 325NC Output Wire 125 Relay — Normally Closed
D2 Green 332NC Output Wire 132 Relay — Normally Closed
D3 Reserved
E1 Yellow 325CM Output Wire 125 Relay — Common
E2 Yellow 332CM Output Wire 132 Relay — Common
E3 Blue 332NO Output Wire 132 Relay — Normally Open
F1 Blue 323NO Neutral Start Relay — Normally Open
F2 Yellow 312CM Output Wire 112 Relay — Common
F3 Blue 312NO Output Wire 112 Relay — Normally Open
G1 Yellow 323CM Neutral Start Relay — Common
G2 Reserved
G3 Reserved
H1 Reserved
H2 White 357UF Speedometer — Unfiltered
H3 Reserved
J1 Pink 336A Battery Power
J2 Pink 336C Battery Power
J3 Reserved
K1 Gray 343A Battery Ground
K2 Gray 343C Battery Ground
K3 Reserved

* Termination Points are determined by OEM electrical system design.

A1

K3
V01240
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Figure D–23. Resistance Module Type 2 — Single Pressure Switch and SCI Interface

RESISTANCE MODULE TYPE 2

Terminal No.

A

B

SCI INTERFACE CONNECTOR

Terminal No. Color Wire No. Description Termination Point(s)
A White 142-S1 Serial Communication Interface, Hi ECU-S1, DDRP-J, DDRD-A

B Blue 151-S17 Serial Communication Interface, Lo ECU-S17, DDRP-K, DDRD-B

LABEL  INDICATES
PRESSURE  LEVEL

A

LO

B

V00570
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Figure D–24. Resistance Module Type 3 — Bendix E-10R Pedal

RESISTANCE MODULE TYPE 3

Terminal No. Wire Color

A Blue

B Violet

C Orange

D White

W

O

V

B
V00571

A

B

C

D
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Figure D–25. Resistance Module Type 5 — Hand Lever

RESISTANCE MODULE TYPE 5

Terminal No. Wire Color
+ White

1 Blue

2 Orange

3 Violet

4 Green

5 Yellow

6 Red

100%

0%

5

6

4

NC

2

3

1

+

V03471

6   (R)
5   (Y)
4   (G)
3   (V)
2   (O)
1   (B)
+   (W)
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Figure D–26. Resistance Module Type 7 — Dedicated Pedal

RESISTANCE MODULE TYPE 7

Terminal No. Wire Color
A Green

B Yellow

C White

V00573

+5V  (W)
SIGNAL  (Y)

GND  (G)
A

B

C
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Figure D–27. Resistance Module Type 8 — Three Pressure Switch

RESISTANCE MODULE TYPE 8

LOW PRESSURE

Terminal No. Wire Color

A White

B Blue

MEDIUM PRESSURE

Terminal No. Wire Color

A White

B Orange

HIGH PRESSURE

Terminal No. Wire Color

A White

B Violet

LABEL  INDICATES
PRESSURE  LEVEL

LABEL  INDICATES
PRESSURE  LEVEL

LABEL  INDICATES
PRESSURE  LEVEL V00574.01

A

HI

B

A

MED

B

A

LO

B
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Figure D–28. Resistance Module Type 9 — Two Pressure Switch

RESISTANCE MODULE TYPE 9

MEDIUM PRESSURE
Terminal No. Wire Color

A White

B Orange

HIGH PRESSURE
Terminal No. Wire Color

A White

B Violet

LABEL  INDICATES
PRESSURE  LEVEL

A

MED

B

LABEL  INDICATES
PRESSURE  LEVEL

A

HI

B

V00575
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Figure D–29. Oil Level Sensor Plug

OIL LEVEL SENSOR CONNECTOR

Terminal No. Color Wire No. Description

Termination Point(s)
31-Way Feedthrough
Harness Connector

A Blue 165 Oil Level Sensor Input  Trans-Y

B Green 135 Analog Ground  Trans-N

C

D Pink 124 Sensor Power Trans-D

V01106

B

C

A

D
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Figure D–30. J1939 Interface Connector

J1939 INTERFACE CONNECTOR

Terminal No. Color Wire No. Description Termination Point(s)
A or H Pink 183-S13 J1939 Controller, Hi ECU-S13

B or L Gray 184-S29 J1939 Controller, Lo ECU-S29

C or S Green 182-S12 J1939 Shield ECU-S12

A  or  H

B  or  L C  or  S

V03384
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NOTE: Allison Transmission is providing for service of wiring harnesses and wiring harness components as 
follows:

 

•

 

Repair parts for the internal wiring harness and for wiring harness components attached to the shift selector 
will be available through the Allison Transmission Parts Distribution Center (PDC). Use the P/N from your 
appropriate parts catalog or from Appendix E in this manual. Allison Transmission is responsible for 
warranty on these parts.

 

•

 

Repair parts for the external harnesses and external harness components must be obtained from St. Clair 
Technologies Inc. (SCTI). SCTI provides parts to any Allison customer or OEM and is responsible for 
warranty on these parts. SCTI recognizes ATD, manufacturers, and SCTI part numbers. SCTI provides a 
technical HELPLINE at 519-627-1673 (Wallaceburg). SCTI will have parts catalogs available. The SCTI 
addresses and phone numbers for parts outlets are: 
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List of Special Tools Required To Service WTEC III Wiring Harnesses  . . . . . . . . . . E–2

1–1. Delphi-Packard Micro Pack 100W Connectors (ECU, VIWV, VIWS,
Shift Selectors). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . E–5

1–2. Delphi-Packard Metri-Pack 150 Series Connectors — Pull-to-Seat (Speed Sensor;
Accumulator Solenoid; 30-Way and 18-Way VIM) . . . . . . . . . . . . . . . . . . . . . . . . . . . E–9

1–3. Delphi-Packard Metri-Pack 150 Series Connectors — Push-to-Seat (Oil Level
Sensor) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . E–13
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1–5. Delphi-Packard Metri-Pack 280 Series Connectors — Push-to-Seat (DDR) . . . . . . . . E–19
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1–13. List of WTEC III Connector Parts. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . E–43
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•

 

St. Clair Technologies, Inc. stocks a WTEC III external harness repair kit, P/N 29532362, as a source for 
some external harness repair parts. SCTI is the source for external harness repair parts.

 

List Of Special Tools Required To Service WTEC III Wiring Harnesses

 

Tool Number Tool Type Paragraph Reference

 

23046604 Splice, Sealed (14–16 AWG) 1–12
23046605 Splice, Sealed (18–22 AWG) 1–12
J 25070 Heat Gun 1–12
J 34182 Crimper 1 1–8, 1–9, 1–11
J 34513 Remover 1 1–8
J 35123 Crimper (Alternate) 1–2
J 35606 Crimper (Alternate) 1–6
J 35615 Wire Stripper 1 1–12
J 35689-A Remover 1–2
J 38125-10 Remover 1–6
J 38125-13 Remover 1–4, 1–5, 1–7
J 38125-6 Crimper 1–5, 1–6
J 38125-7 Crimper 1–2, 1–3, 1–5, 1–7
J 38125-8 Crimper 1–12
J 38582-3 Remover 1–8
J 38852 Crimper (Alternate) 1–6
J 39227 Remover 1–1
J 39841 Terminal Remover/Installer (MD Retarder) 1–9
J 39842 Terminal Remover/Installer (MD 3070 T-Case) 1–9
J 41193 Connector Repair Kit (FMTV) 1–9
J 41193-1 Guide Pin 1–9
J 41193-2 Insertion Tool 1–9
J 41193-3 Terminal Remover 1–9
J 41194 Extractor/Inserter 1–8
J 42215 Crimper 1–1
None 50–70 Percent Tin Resin Core Solder 1–10
None Pen-Type Soldering Iron (Max OD = 3.175 mm) 1–10
None Desoldering Braid 1–10
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Figure E–1A. Delphi-Packard Micro Pack Connector (ECU)

V03419.01

RETAINER (Keyed to fit proper ECU socket; color-coded to match Strain Relief)

CONNECTOR

SEAL

SOCKET  TERMINAL (FEMALE)

TYPICAL  WIRE

Lock terminal
here

TERMINAL  LOCKING
FINGER

LOCKTAB  (SECURES
RETAINER)

STRAIN  RELIEF (Color-code
should match Retainer)

SOCKET  TERMINAL

WIRE

J 42215  CRIMPING  TOOL

LOCKING  POST

LOCKTABS

CAVITY  PLUG
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Figure E–1B. Delphi-Packard Micro Pack Connector (VIWV, VIWS, Shift Selector)

V03421

SOCKET
TERMINAL

SECONDARY  LOCK

LOCKTAB
(RETAINS  LOCK  ASSIST)

MATING  CONNECTOR
WITH  FEMALE (SOCKET)
TERMINALS

WIRE

Lock terminal here

PIN  TERMINAL

WIRE

WIRE  SEAL

WIRE  SEAL

LOCK  ASSIST

VIEW A

J 39227
REMOVAL

TOOL

MATING  CONNECTOR
WITH  MALE (PIN)

TERMINALS

CONDUIT  CLIP

CAVITY  PLUG

J 42215  CRIMPING  TOOL

LOCKING
FINGERS

VIEW A
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1–1. DELPHI-PACKARD MICRO PACK 100W CONNECTORS
(ECU, VIWV, VIWS, SHIFT SELECTORS)

 

A. Connector/Terminal Repairs

 

Crimping Tool J 42215

Remover Tool J 39227

 

Use Description Manufacturers P/N

 

Electronic Control Unit (Harness) Strain Relief, 32-Way Black 12191001 *
Seal, 32-Way 15305333 *
Cavity Plug 12129557 *
Connector 15305371
Retainer, Black 12129021 *
Terminal, Socket 12084912 *
CPA (Connector Position Assurance) 12177289 *
Strain Relief, 32-Way Gray 12191002 *
Retainer, Gray 12129022 *
Strain Relief, 32-Way Blue 12191003 *
Retainer, Blue 12129023 *

VIWV and VIWS (Harness) Connector, Gray 12160542 
Wire Seal, Green 12110693 

VIWV Only Lock Assist, Blue 12191177 
Terminal, Pin 12160551 
Cavity Plug 12129557 *
Conduit Clip, Black 12176394

VIWS Only Lock Assist, White 12191178
Shift Selector (Harness) Connector, Gray 12160280 *

Wire Seal, Gray 15304882 *
Secondary Lock, Green 12160494 *
Terminal, Socket 12084912 *

Shift Selector (Device) Connector, Gray 12160542
(Kit P/N 29530475) Wire Seal, Green 12110693

Lock Assist/Seal, Green 12191176
Conduit Clip, Black 12176394 *

VIWV and VIWS (Device) Connector, Gray 12160280
Wire Seal, Gray 15304882

VIWV Only Secondary Lock, Blue 12191172
Terminal, Socket 12084912

VIWS Only Secondary Lock, White 12191173

 

*  These parts are contained in Allison Kit P/N 29532362.

Copyright 2012 TEREX ® 

https://cranemanuals.com



 

WTEC I I I  ELECTRONIC CONTROLS TROUBLESHOOTING MANUAL

 

E–6 Copyright © 1999 General Motors Corp.

 

APPENDIX E — CONNECTOR PART NUMBERS, TERMINAL PART 
NUMBERS, TOOL PART NUMBERS, AND REPAIR INSTRUCTIONS

 

B. Terminal Removal 

 

1. ECU Harness Connectors 

 

(Figure E–1A)

 

a. Use a small-bladed screwdriver to gently release the locktabs at the splitline of the strain relief. 

b. Spread the strain relief open. 

c. Remove the retainer from the connector by using a small-bladed screwdriver to depress the 
locktabs on the side of the connector.

d. Remove a selected terminal by pushing forward on the wire or by lifting the locking finger and 
pulling the wire and terminal rearward out of the connector.

2. VIWV and VIWS Harness Connectors and Shift Selector (Device) Connectors 

 

(Figure E–1B)

 

a. Lift locktab on the side of the connector and remove the lock assist.

b. Open the conduit clip on the back of the connector after lifting locktabs on each side and sliding 
clip back to release it from connector.

c. Use the J 39227 tool to release the locking finger inside the connector and pull the terminal/wire 
out the rear of the connector.

3. VIWV and VIWS (Device) Connectors and Shift Selector Harness Connectors 

 

(Figure E–1B)

 

a. Carefully insert a small screwdriver blade between the connector body and the secondary lock. 
Twist/pry to remove the secondary lock from the connector body.

b. Open the conduit clip on the back of the connector after lifting locktabs on each side and sliding 
clip back to release it from connector.

c. Use the J 39227 tool to release the locking finger inside the connector and pull the terminal/wire 
out the rear of the connector.

 

C. Terminal Crimping

 

1. Carefully strip insulation to leave 5.0 mm ± 0.5 mm (0.20 ± 0.02 inch) of bare wire showing.

2. Insert the new terminal to be crimped in the J 42215 crimping tool. There is a spring-loaded
terminal positioner at the front of the tool to hold the terminal in place. Squeeze the crimper 
handles for a few clicks to start the crimping process but leave room to insert the wire end.

3. Insert the bare wire end into the terminal. Squeeze the crimper handles to complete the crimping 
process and until the crimper handles open when released to remove the terminal/wire from the 
tool.

 

CAUTION:

 

The color-code of the strain relief should match the color-code of the retainer. However, cases
have been reported where this has not occurred. The retainer color-code and key configuration
ensures that the proper wiring harness connector is in the right socket of the ECU. The color-
code of the the strain relief is of secondary importance and may not agree with the retainer.
Change the strain relief to match the color-code of the retainer (Figure E–1A) when color-code
mismatch is found.
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C. Terminal Crimping 

 

(cont’d)

 

4. Complete terminal installation for VIW and Shift Selector Connectors as follows: 

 

(Figure E–1B)

 

a. Insert the wire seal in the back of the connector. 

b. Push the terminal/wire assembly through the proper hole in the back of the wire seal. Push the 
wire in until the terminal clicks into position. Gently pull rearward on the wire to be sure that 
the terminal is fully seated. Install cavity plugs as needed.

c. Install the lock assist or secondary lock into the connector body.

d. Close the conduit clip around the conduit and lock the clip into the rear of the connector body.

5. Complete terminal installation of the ECU Connectors as follows: 

 

(Figure E–1A)

 

a. Align the locking posts on the connector with the seal and push the locking posts through the 
seal into the mating holes in the strain relief (if the connector was removed from the strain 
relief).

b. Push the terminal/wire assembly through the proper hole in the back of the seal. Push the wire 
in until the terminal clicks into position.

 

NOTE: All terminals must be properly positioned to install the retainer in Step (5c).

 

c. Install the retainer on the connector body to lock the terminals in position. Pull rearward on the 
wire to be sure that the terminal is fully seated. Install cavity plugs as needed.

d. Position the conduit inside the strain relief and snap the strain relief halves together.

Copyright 2012 TEREX ® 

https://cranemanuals.com



 

WTEC I I I  ELECTRONIC CONTROLS TROUBLESHOOTING MANUAL

 

E–8 Copyright © 1999 General Motors Corp.

 

APPENDIX E — CONNECTOR PART NUMBERS, TERMINAL PART 
NUMBERS, TOOL PART NUMBERS, AND REPAIR INSTRUCTIONS

 

Figure E–2. Delphi-Packard Metri-Pack 150 Series Connectors — Pull-to-Seat
(Speed Sensor; Accumulator Solenoid; Retarder Solenoid, TID 2; 30-Way and 18-Way VIM)

A C E
B

D

22
-2

0

18
-1

6

WIRE SIDE

22
-2

0

18
-1

6

WIRE SIDE

SEALING  PLUG

VIEW A

STRAIN  RELIEF

SPECIAL
BOLT

12  WAY
SEAL  PLUG

HARNESS
CONNECTOR

Remove in
this direction

WIRE  AND
TERMINAL

Seat in
this direction

Butt wire against terminal holder

TERMINAL

Use wire gauge 18-16 slot

Push lock to insert
terminal end

TERMINAL  HOLDER

J 38125-7

RETAINER

Seal plug
butts up here

Insertion of removal tool (J 35689-A) forces
lock tang toward body of terminal

J 35123 

VIEW B

VIEW C V01685

J 35689-A
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1–2. DELPHI-PACKARD METRI-PACK 150 SERIES CONNECTORS — PULL-TO-SEAT 
(SPEED SENSOR; ACCUMULATOR SOLENOID; 30-WAY AND 18-WAY VIM)

 

A. Connector/Terminal Repairs

B. Terminal Removal

 

NOTE: Do not solder crimps.

 

1. Insert needle end of terminal remover J 35689-A into the small notch between the connector and 
the terminal to be removed (Figure E–2, View A). Push the lock tang toward the terminal.

2. Push the wire and terminal out of the connector (this is a “pull-to-seat” terminal).

Crimping Tool
Wire Crimp
Insulation Crimp

Alternate Crimping Tool
Remover Tool

J 38125-7
Anvil “E”
Anvil “C”
J 35123
J 35689-A

 

Use Description Manufacturers P/N

 

Turbine Speed
(Nt) Sensor (MD/B 300/B 400)

Connector
Terminal

12162723
12110236

Turbine Speed
(Nt) Sensor (HD/B 500)

Connector
Terminal

12162193
12103881

Engine/Output (All Models)
(Ne/No) Speed Sensor

Connector
Terminal

12162197
12103881

Accumulator (N Solenoid) And
Retarder (H Solenoid For TID 2)

Connector
Terminal

12162197
12103881

Vehicle Interface
Module (VIM)

Connector (VIM)
Connector Body
9-Way Seal (x2)
18-Way Strain Relief

Special Bolt
Bolt Retainer
Sealing Plug
Terminal

12040920
12040936
12110545
12129426
12034236
12034413
12103881

Vehicle Interface
Module (Vehicle) 

Connector (OEM)
Connector Body
15-Way Seal (x2)
30-Way Strain Relief

Special Bolt
Bolt Retainer
Sealing Plug
Terminal

12034397
12040879
12110546
12129426
12034236
12034413
12103881
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B. Terminal Removal 

 

(cont’d)

 

3. Pull terminal as far as necessary from the connector. This will be limited by the number of other 
wires inserted into the connector and by the distance between the back side of the connector and 
the beginning of the harness covering.

4. If terminal is to be replaced, cut the terminal between the core and insulation crimp to minimize 
wire loss.

 

C. Terminal Crimping — VIM And Speed Sensor Terminals (Standard Crimping Tool)

 

1. If a spare wire is used, the wire should be pushed through the proper hole in the strain relief (if 
used), through the wire seal, and out the other side of the connector before stripping.

2. Carefully strip insulation 4.5 mm ± 0.5 mm (0.18 ± 0.02 inch). Unless insulation crimp is over-
tight, Automatic Wire Stripper J 35615 will remove insulation and crimp from old terminal with-
out damaging wire.

3. Place core crimp portion of terminal on bed of anvil “E” and squeeze crimper enough to keep 
terminal from dropping (Figure E–2, View B).

4. Position wire core in terminal and squeeze crimper tool to complete the core crimp. 

 

Be sure to ori-
ent the terminal so that it is properly aligned with the terminal cavity in the connector.

 

 The 
terminal should be positioned so that the lock tang is on the side of the cavity which has the notch 
in the middle (for the remover tool).

5. Position insulation crimp of terminal on anvil “C” so that the entire insulation crimp area and a 
portion of the terminal between the core and insulation crimp areas are supported by the anvil. 
Complete the insulation crimp.

6. Be sure lock tang is lifted to allow proper reseating of the terminal.

7. Pull on the wire to pull the terminal completely into the cavity. (A click will be heard and the
 terminal should stay in place if the wire is pushed.)

 

D. Terminal Crimping Using Alternate Tool J 35123

 

1. If a spare wire is used, the wire should be pushed through the proper hole in the strain relief (if 
used) and the wire seal, and out the other side of the connector prior to stripping.

2. Insert remover tool in front side of connector to release locktab and push terminal out front 
of connector. Pull the terminal and wire out the front of the connector to complete Steps (3)
through (7).

3. Push open the terminal holder on the crimper tool J 35123 and insert a terminal into the opening 
marked 18–16 (Figure E–2, View C) so that the crimp ends point up. Release the terminal holder.

4. Slightly close the crimping tool (close until one click is heard) but do not start to crimp the terminal. 
Place the terminal on the wire so it is in the same position as it will be when pulled back into the 
connector. The terminal should be positioned so that the lock tang is on the side of the cavity which 
has the notch in the middle (for the remover tool).

5. Insert the wire into the terminal until the wire contacts the holder. (By doing this, the core and 
insulation should be properly positioned for the core and insulation crimp wings.)

6. Squeeze the crimper fully until it opens when released.
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D. Terminal Crimping Using Alternate Tool J 35123

 

 

 

(cont’d)

 

7. Open the terminal holder and remove the wire and terminal from the crimping tool.

8. Pull on the terminal to assure a tight crimp.

9. Be sure lock tang is lifted to allow proper reseating of the terminal.

10. Pull on the wire to pull the terminal completely into the cavity. (A click will be heard and the 
terminal should stay in place if the wire is pushed.)

Copyright 2012 TEREX ® 

https://cranemanuals.com



 

WTEC I I I  ELECTRONIC CONTROLS TROUBLESHOOTING MANUAL

 

E–12 Copyright © 1999 General Motors Corp.

 

APPENDIX E — CONNECTOR PART NUMBERS, TERMINAL PART 
NUMBERS, TOOL PART NUMBERS, AND REPAIR INSTRUCTIONS

 

Figure E–3. Delphi-Packard Metri-Pack 150 Series Connectors — Push-to-Seat (Oil Level Sensor)
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1–3. DELPHI-PACKARD METRI-PACK 150 SERIES CONNECTORS — PUSH-TO-SEAT 
(OIL LEVEL SENSOR)

 

A. Connector/Terminal Repairs

B. Terminal Removal

 

NOTE: Do not solder crimps.

 

1. Remove the secondary lock.

2. Insert needle end of terminal remover J 35689-A into the small notch between the connector and 
the terminal to be removed (Figure E–3, View A). Push the lock tang toward the terminal.

3. Pull the wire and terminal out the rear of the connector (this is a “push-to-seat” terminal).

4. Pull terminal as far as necessary from the connector. This will be limited by the number of other 
wires inserted into the connector and by the distance between the back side of the connector and 
the beginning of the harness covering.

5. If terminal is to be replaced, cut the terminal between the core and insulation crimp to minimize 
wire loss.

 

C. Terminal Crimping

 

1. Carefully strip insulation 4.5 mm ± 0.5 mm (0.18 ± 0.02 inch). Unless insulation crimp is over-
tight, Automatic Wire Stripper J 35615 will remove insulation and crimp from old terminal with-
out damaging wire.

2. Place core crimp portion of terminal on bed of anvil “E” and squeeze crimper enough to keep
terminal from dropping (Figure E–3, View B).

3. Position wire core in terminal and squeeze crimper tool to complete the core crimp. 

 

Be sure to ori-
ent the terminal so that it is properly aligned with the terminal cavity in the connector.

 

 The 
terminal should be positioned so that the lock tang is on the side of the cavity which has the notch 
in the middle (for the remover tool).

Crimping Tool J 38125

Wire Crimp Anvil “E”

Insulation Crimp Anvil “C”

Alternate Crimping Tool J 35123

Remover Tool J 35689

 

Use Description Manufacturers P/N

 

Oil Level Sensor 4-Pin Plug
Terminal (Pin)
Secondary Lock

12047786
12047581
12047787

4-Pin Receptacle
Terminal (Socket)
Secondary Lock

12047785
12047767
12047664
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C. Terminal Crimping 

 

(cont’d)

 

4. Position insulation crimp of terminal on anvil “C” so that the entire insulation crimp area and a 
portion of the terminal between the core and insulation crimp areas are supported by the anvil. 
Complete the insulation crimp.

5. Be sure lock tang is lifted to allow proper reseating of the terminal.

6. Push on the wire until the terminal is completely into the cavity. (A click will be heard and the
terminal should stay in place when the wire is lightly pulled.)

 

D. Terminal Crimping Using Alternate Tool J 35123

 

1. Insert remover tool in front side of connector to release locktab and pull terminal out rear
of connector. Pull the terminal and wire out the rear of the connector to complete Steps (3)
through (7).

2. Push open the terminal holder on the crimper tool J 35123 and insert a terminal into the opening 
marked 18–16 (Figure E–3, View C) so that the crimp ends point up. Release the terminal holder.

3. Slightly close the crimping tool (close until one click is heard) but do not start to crimp the termi-
nal. Place the terminal on the wire so it is in the same position as it will be when pulled back into 
the connector. The terminal should be positioned so that the lock tang is on the side of the cavity 
which has the notch in the middle (for the remover tool).

4. Insert the wire into the terminal until the wire contacts the holder. (By doing this, the core and 
insulation should be properly positioned for the core and insulation crimp wings.)

5. Squeeze the crimper fully until it opens when released.

6. Open the terminal holder and remove the wire and terminal from the crimping tool.

7. Pull on the terminal to assure a tight crimp.

8. Be sure lock tang is lifted to allow proper reseating of the terminal.

9. Push on the wire until the terminal is completely into the cavity. (A click will be heard and the 
terminal should stay in place if the wire is lightly pulled.)
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NOTES
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Figure E–4. Delphi-Packard Metri-Pack 150 Series Connector — Push-To-Seat
(MD/HD/B TID 2 Sump Temperature Thermistor)
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1–4. DELPHI-PACKARD METRI-PACK 150 SERIES CONNECTORS — PUSH-TO-SEAT  
(MD/HD/B TID 2 SUMP TEMPERATURE THERMISTOR)

 

A. Connector/Terminal Repairs:

B. Terminal Removal:

 

1. Remove the secondary lock from the connector.

2. Insert needle end of terminal remover J 35689-A into the small notch in the front of the connector 
cavity of the terminal to be removed (refer to Figure 7).

3. Push the lock tang toward the terminal.

4. Pull the wire and terminal out of the connector.

5. Cut the terminal between the core and insulation crimp to minimize wire loss.

 

C. Terminal Crimping:

 

1. Strip insulation approximately 4.5 mm (0.18 inch).

2. Remove the spring-loaded terminal positioner from the J 42215 crimping tool.

3. Insert the new terminal to be crimped in the J 42215 crimping tool. Squeeze the crimper handles a 
couple clicks to start the crimping process but leave room to insert the wire end.

4. Insert the bare wire end into the terminal. Squeeze the crimper handles to complete the crimping 
process and until the crimper handles open when released to remove the terminal/wire from the 
tool.

5. Be sure the lock tang is positioned to allow proper retention of the terminal in the connector.

6. Push the terminal completely into the cavity. (A click will be heard and the terminal should stay in 
place if the wire is pulled.)

7. Install the secondary lock in the connector.

Crimping Tool J 42215 (with terminal positioner removed)

Remover Tool J 35689-A

 

Use Description Manufacturers P/N

 

MD/HD/B, TransID 2 Sump Temperature Sensor 12129691

Sump Temperature Thermistor Connector, Black 12047662

Terminal 12047767

Secondary Lock 12047664
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Figure E–5. Delphi-Packard Metri-Pack 280 Series Connectors — Pull-to-Seat
(Internal Harness Solenoid and C3 Pressure Switch)
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1–5. DELPHI-PACKARD METRI-PACK 280 SERIES CONNECTORS — PULL-TO-SEAT 
(INTERNAL HARNESS SOLENOID AND C3 PRESSURE SWITCH)

 

A. Connector/Terminal Repairs

B. Terminal Removal

 

1. Depress locktab on terminal (accessible in slot of connector) and push terminal out front of 
connector (Figure E–4, View A).

2. If replacing terminal, cut terminal between core and insulation crimp (to minimize wire loss).

 

C. Terminal Crimping

 

1. Carefully strip insulation 6.5 mm ± 0.5 (0.26 ± 0.02 inch). Unless insulation crimp is overtight, 
Automatic Wire Stripper J 35615 will remove insulation and crimp from old terminal without 
damaging wire).

2. Place core crimp portion of terminal on bed of anvil indicated and squeeze crimper enough to hold 
terminal from dropping (Figure E–4, View B).

3. Position wire core in terminal and squeeze crimper tool to complete the core crimp. Be sure to 
orient the terminal so that it is properly aligned with the terminal cavity in the connector. (When 
crimping two wires in terminal P/N 12015243, strip and twist cores together before inserting 
into the terminal.)

4. Position insulation crimp of terminal on anvil indicated so that the entire insulation crimp area and 
a portion of the terminal between the core and insulation crimp areas are supported by the anvil. 
Complete the insulation crimp.

5. Slip the wire through the slot in the connector and pull to fully seat the terminal(s).

Crimping Tool J 38125-7

 

NOTE: Crimping anvils will be listed following the terminal part numbers for the various 
connectors in this section. The anvil for the core crimp is always listed first.

 

Remover Tool J 38125-13

 

Use Description Manufacturers P/N

 

Solenoid/C3 Pressure
Switch (Switch)

Connector 12092420

C3 Pressure Switch
(Harness)

Connector 12110139

Solenoid/C3 Pressure
Switch (Switch)

Terminal
(Use crimping anvils “C” and “D”)

12124639

C3 Pressure Switch
(Harness)

Terminal
(Use crimping anvils “C” and “D”)

12066337

Solenoid (A, B, and G) Terminal (2 Wire) B
(Use crimping anvils “A” and “B”)

12015243
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Figure E–6. Delphi-Packard Metri-Pack 280 Series Connectors — Push-to-Seat (DDR)
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1–6. DELPHI-PACKARD METRI-PACK 280 SERIES CONNECTORS — PUSH-TO-SEAT 
(DDR)

 

A. Connector/Terminal Repairs

B. Terminal Removal

 

1. Remove secondary lock from back of connector (Figure E–5, View C). (Use a small screwdriver or 
pick in the slots on each side of the connector.)

2. Insert remover tool J 38125-13 into open (front) end of connector at terminal to be serviced 
(Figure E–3, View A).

3. Push the lock tang of the terminal straight and pull wire and terminal out the back of connector.

4. If the terminal is to be replaced, cut terminal between core and insulation crimp (this minimizes 
wire length loss).

 

C. Terminal Crimping

 

1. Carefully strip insulation 6.0 ± 0.25 mm (0.24 ± 0.01 inch).

2. Insert terminal into crimping tool (Figure E–5, View D), anvil “2.”

3. Slightly close crimping tool to hold the terminal steady.

4. Align the terminal with its position in the connector and insert wire so that the stripped portion 
of the wire is in the core crimping area and the insulated portion of the wire is in the insulation 
crimping area (Figure E–5, View B).

5. Crimp the stripped section of the wire (Figure E–5, View D).

6. Remove the terminal from the crimping tool.

7. Use a pair of needle nose pliers, if necessary, to start the bend on the insulation crimp wings 
(Figure E–5, View D).

8. Crimp the insulated section of wire using anvil “A” of the crimpers shown (Figure E–5, View D).

9. Remove the terminal from the crimping tool.

10. Tug on terminal to make sure the crimp is tight.

11. Insert terminal into connector with the locktab toward the center line of the connector 
(Figure E–5, View C).

12. The terminal should “click” into place and you should not be able to pull the terminal out 
by hand.

13. Reinstall the secondary lock.

Crimping Tool J 38125-6 and 7
Wire Crimp Anvil “2”
Insulation Crimp Anvil “A”

Remover Tool J 38125-13

 

Use Description Manufacturers P/N

 

Diagnostic Connector Connector 12048105
Terminal 12034046
Terminal (2-Wire) 12066214
Secondary Lock 12020219
Cover 12048107
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Figure E–7. Delphi-Packard WeatherPack Connectors (TPS; 3-Way RMR Sensor; HD Pre-TID And TID 1
Retarder Temperature; 4-Way RMR Device, Type 3; 3-Way RMR Device (Dedicated Pedal))
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1–7. DELPHI-PACKARD WEATHERPACK CONNECTORS (TPS; 3-WAY RMR SENSOR; 
HD RETARDER TEMPERATURE; 3-WAY RMR DEVICE (DEDICATED PEDAL))

 

A. Connector/Terminal Repairs

B. Terminal Removal

 

1. Unlatch and open the secondary lock on the connector (Figure E–6, View A).

2. On the front of the connector, insert remover tool J 38125-10 over the terminal. Push the tool over 
the terminal and pull the terminal out of the back end of the connector (Figure E–6, View B).

3. If terminal is to be replaced, cut terminal between core and insulation crimp (this minimizes 
wire loss).

 

NOTE: Two special tools are available for this operation: tool J 38125-6 (Paragraph C); tool J 35606 or 
J 38852 (Paragraph D).

 

C. Terminal Crimping Using Crimping Tool J 38125-6

 

1. Place the wire seal onto the wire before stripping the wire (Figure E–6, View C).

2. Strip wire to 6.0 ± 0.25 mm (0.24 ± 0.01 inch).

3. Place terminal onto crimping tool J 38125-6 (Figure E–6, View E), anvil “2.”

4. Slightly close crimping tool to hold terminal steady.

5. Insert wire so that the stripped portion of wire is in the core crimp area and the insulated portion of 
the wire is in the insulation crimping area (Figure E–6, View C).

6. Crimp the stripped section of the wire.

7. Remove the terminal from the crimping tool.

Crimping Tool J 38125-6
Wire Crimp Anvil “2”
Insulation Crimp Anvil “5”

Alternate Crimping Tool J 35606 or J 38852
Remover Tool J 38125-10

 

Use Description Manufacturers P/N

 

Throttle Position Position (TPS) Connector
Terminal
Wire Seal

12015793
12089040
12089444

RMR Device Connector
Terminal
Wire Seal

12015795
12089040
12089444

Retarder Temperature Sensor Connector
Terminal (Socket)
Wire Seal

12010973
12089188
12089444
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C. Terminal Crimping Using Crimping Tool J 38125-6 

 

(cont’d)

 

8. Push the wire seal into the terminal (Figure E–6, View D). The second crimp will wrap around the 
wire seal. This will seal the insulated area of wire.

9. Use a pair of needle nose pliers, if necessary, to squeeze the terminal wings together to fit in
anvil “5.”

10. Crimp wire seal in anvil “5.”

11. Tug on terminal and be sure the crimp is tight.

12. Insert the terminal into the connector. The terminal will “click” into place and should not
pull out.

13. Secure the secondary lock. Both sides of the connector must be latched.

 

D. Terminal Crimping Using Alternate Crimper Pliers J 35606 or J 38852

 

1. Place the wire seal onto the wire before stripping the wire (Figure E–6, View C).

2. Strip wire to 6.0 ± 0.25 mm (0.24 ± 0.01 inch).

3. Insert terminal into crimping tool J 35606 (Figure E–7, View A), opening marked 18–20.

4. Position the terminal so the crimp wings are pointing up from the bottom jaw of the crimper and 
are properly positioned.

5. Slightly close the crimping tool to hold the terminal steady.

6. Slide the wire seal to the edge of the insulation and insert the wire and seal into the terminal 
(Figure E–7, View B).

7. Position the wire and seal and squeeze the crimping tool until it opens when released.

8. Tug on terminal to be sure the crimp is tight.

9. Insert terminal into connector. The terminal will “click” into place and should not pull out.

10. Relatch the secondary lock. Both sides of the connector must be latched.
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Figure E–8. Terminal Crimping With Tool J 35606
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Figure E–9. Amp Products Connectors (8-Way RMR Device (Hand Lever))
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1–8. AMP PRODUCTS CONNECTORS (8-WAY RMR DEVICE (HAND LEVER))

 

A. Connector/Terminal Repairs

B. Terminal Removal

 

1. Insert removal tool J 38125-13 into the small notch at the front of the connector to release the ter-
minal locktab (Figure E–8, View A).

2. Pull the terminal and wire out the back of the connector.

3. If replacing terminal, cut terminal between core and insulation crimp (this minimizes wire loss).

 

C. Terminal Crimping

 

1. Strip wire to approximately 4.0 ± 0.25 mm (0.16 ± 0.01 inch) (Figure E–8, View B).

2. Place new terminal onto crimping tool J 38125-7, anvil “E” (Figure E–8, View C). 

3. Slightly close the crimping tool to hold the terminal steady.

4. Insert the wire so that the stripped portion of the wire is in the core crimp area and the insulated 
portion of the wire is in the insulation crimping area.

5. Crimp the stripped section of the wire (Figure E–8, View B).

6. Remove the terminal from the crimping tool.

7. Use a pair of needle nose pliers, if necessary, to start the bend on the insulation crimp wings.

8. Crimp the insulated section of the wire using anvil “A” of the crimpers (Figure E–8, View C).

9. Remove the terminal from the crimping tool.

10. Tug on the terminal to make sure the crimp is tight.

11. Insert the terminal into the connector. The terminal will “click” into place and should not pull out.

Crimping Tool J 38125-7

Wire Crimp Anvil “E”

Insulation Crimp Anvil “A”

Remover Tool J 38125-13

 

Use Description Manufacturers P/N

 

8-Way RMR Device (Hand Lever) 8-Way Receptacle
Terminal (Socket)

163007-0
42100-2
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Figure E–10. Deutsch IPD/ECD Connectors (31-Way Bulkhead, 31-Way Feedthrough Harness;
16-Way Optional Sensor Harness; 6-Way Optional DDR)
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1–9. DEUTSCH IPD/ECD CONNECTORS (31-WAY BULKHEAD; 31-WAY 
FEEDTHROUGH HARNESS; 16-WAY OPTIONAL SENSOR HARNESS; 6-WAY 
OPTIONAL DDR)

 

A. Connector/Terminal Repairs

 

Crimping Tool
Remover Tool
Extractor/Inserter Tool
Remover Tool (DDR Connector)

J 34182
J 34513 (18 GA IPD Bulkhead)
J 41194 (18 GA ECD Bulkhead)
J 38582-3 (12–14 GA)

 

Use Description Manufacturers P/N

 

Bulkhead Connector/
Transmission Connector — ECD

Connector Plug, 31-Way (Male/Female)
31-Pin Plug
Terminal (Socket)
Cavity Plug
Backshell Housing
Backshell Follower
Backshell Grommet

Connector Receptacle, 31-Way
31-Pin Receptacle
Terminal (Pin)
Cavity Plug
Panel Nut
O-Ring Seal
Lockwasher
Backshell Housing
Backshell Follower
Backshell Grommet

WT06B24-31SN
3662-204-1690
0613-1-1601
WTA10-24-01/19
WTA10-24-02/19
WTA10-24-03
(Female/Male)
WT04B24-31PN
3660-201-1690
0613-1-1601
0926-208-2401
9013-3-0402
0914-212-2486
WTA10-24-01/19
WTA10-24-02/19
WTA10-24-03

Bulkhead Connector — ECD Connector Plug (31-Way) (Male/Male)
31-Pin Plug
Terminal (Pin)
Cavity Plug
Backshell Housing
Backshell Follower
Backshell Grommet

Connector Receptacle (31-Way)
(Female/Female)
31-Pin Receptacle
Terminal (Socket)
Cavity Plug
Panel Nut
O-Ring Seal
Lockwasher
Backshell Housing
Backshell Follower
Backshell Grommet

WT06B24-31PN
3660-201-1690
0613-1-1601
WTA10-24-01/19
WTA10-24-02/19
WTA10-24-03

WT04B24-31SN
3662-204-1690
0613-1-1601
0926-208-2401
9013-3-0402
0914-212-2486
WTA10-24-01/19
WTA10-24-02/19
WTA10-24-03
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NOTE: If difficulty is encountered in removing or installing the plug backshell, insert the plug into the 
receptacle, do not lock it into place, and loosen the backshell.

 

B. Terminal Removal (Refer to Figure E–9, View A)

 

NOTE: When using remover/inserter tool J 41194, take care not to break the tip of the tool. Lay the wire in 
the widest part of the wire slot and work toward the tool tip.

 

1. Loosen and slide the backshell along the convolute conduit.

2. Remove the convolute conduit from the base of the backshell follower. Peel enough conduit from 
the harness to allow working access.

3. Slide the backshell follower clear of the connector housing.

4. Remove as much tape wrap as necessary to allow working access. 

5. Fully insert the proper remover/extractor tool into the back of the connector until it releases the ter-
minal.

6. Pull the terminal, wire, and tool out the back of the connector.

7. If replacing the terminal, cut the wire through the middle of the terminal crimp (this minimizes 
wire loss).

 

C. Terminal Crimping (Refer to Figure E–9, View B)

 

1. Strip approximately 6–8 mm (0.236–0.315 inch) of insulation from the wire.

2. Set the crimping tool wire size to number 18 for the ECD or IPD connector. For the optional DDR 
connector, set the wire size to number 12. To set the wire size, remove the retainer pin. Lift and
rotate the indicator until the correct wire number is aligned with the SEL NO. arrow. Reinstall 
the retainer pin.

 

Use Description Manufacturers P/N

 

16-Way Optional Sensor Harness 16-Way Plug
Terminal (Socket)
Cavity Plug
Backshell Housing
Backshell Follower
Backshell Grommet
16-Way Receptacle
Terminal (Pin)
Cavity Plug
Panel Nut
O-Ring Seal
Lockwasher
Backshell Housing
Backshell Follower
Backshell Grommet

WT06B20-16SN
3662-204-1690
0613-1-1601
WTA10-20-01/16
WTA10-20-02/16
WTA10-20-03
WT04B20-16PN
3660-201-1690
0613-1-1601
0926-207-2087
9013-3-0201
9014-212-2086
WTA10-20-01/16
WTA10-20-02/16
WTA10-20-03

6-Way Optional DDR 6-Way Plug
Terminal (Pin)
Terminal (Pin)
Cavity Plug
Backshell
Cover

HD10-6-12P
0460-256-12233
0460-204-0831
114017
HD18-006
HDC16-6

 

9-Way Optional DDR

 

9-Way Receptacle

 

HD10-9-1939P
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C. Terminal Crimping (Refer to Figure E–9, View B) 

 

(cont’d)

 

3. Insert the contact end of the terminal into crimping tool J 34182. Adjust the crimping tool depth by 
loosening the locking ring until the depth adjusting screw is free and turning the adjusting screw 
until the top of the terminal is just above flush with the crimping hole (the crimp jaws will contact 
the middle of the terminal barrel). Tighten the lock ring to retain the adjustment. 

4. Fully insert the wire into the terminal so that the stripped portion of the wire is in the crimp area.
A small section (0.5–1.0 mm (0.02–0.04 inch)) of wire will be visible above the terminal barrel.

5. Squeeze the crimping tool handle until it releases. The terminal is now crimped onto the wire.

6. Remove the terminal and wire from the crimping tool.

7. Tug on the terminal to ensure the crimp is tight.

8. For the optional DDR connector, apply a 25 mm (one inch) long piece of heat shrink tubing over 
the wire insulation just behind the terminal. Apply heat to shrink and lock tubing to the insulation.

 

D.  Terminal Insertion (ECD Bulkhead)

 

NOTE: If replacing an outside grommet (refer to Figure E–9 showing the ECD bulkhead), ensure the 
grommet is correctly installed. Each grommet hole is marked with the terminal ID of the wire that 
passes through that hole. The grommet holes match the pattern of either the pins or sockets in the 
connector. One side of the grommet is marked “PIN” and the other “SKT” or “SOC”. “PIN” indicates 
the pin (receptacle) side of the connector and “SKT” or “SOC” the socket (plug) side. When installing 
the outer grommet in the receptacle, ensure “PIN” is showing and positioned so that the “A” terminal 
ID on the outer grommet aligns with the “A” terminal ID on the inner grommet. When installing the 
outer grommet in the plug, “SKT” or “SOC” must be showing and positioned so that the “A” terminal 
ID on the outer grommet aligns with the “A” terminal ID on the inner grommet. Reversing “PIN” and 
“SKT” or “SOC” sides of the grommet will cause the grommet holes to be misaligned with the holes 
in either the receptacle or plug. Perform Steps (1) and (2) only if the outer grommet has been removed.

1. Place the correct side of the grommet upwards with the inner and outer grommet “A” terminal ID 
aligned.

2. Insert two cavity plugs in unused cavities to retain the grommet.

NOTE: When using remover/inserter tool J 41194, take care not to break the tip of the tool. Lay the wire in 
the widest part of the wire slot and work toward the tool tip.

3. Place the terminal and wire in the end of extractor/inserter tool J 41194.

4. Insert the tool through the grommet, into the back of the connector, and push until the terminal is 
seated. Remove the remover/inserter tool.

5. Insert cavity plugs into all unused cavities.

6. Wrap plastic electrical tape around the wire bundle.

7. Reassemble the connector in the reverse order of disassembly.

E. Terminal Insertion (all connectors except ECD bulkhead)

1. Insert wire with crimped terminal through the proper hole in the grommet.

2. Keep pushing on wire until the terminal “locks” into position.

Copyright 2012 TEREX ® 

https://cranemanuals.com



WTEC II I  ELECTRONIC CONTROLS TROUBLESHOOTING MANUAL

E–32 Copyright © 1999 General Motors Corp.

APPENDIX E — CONNECTOR PART NUMBERS, TERMINAL PART 
NUMBERS, TOOL PART NUMBERS, AND REPAIR INSTRUCTIONS

Figure E–11. ITT Cannon Connectors — Crimped (37-Way FMTV Bulkhead; 6-Way Transfer Case; 8-Way MD Retarder)
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1–10. ITT CANNON CONNECTORS — CRIMPED (37-WAY FMTV BULKHEAD; 
6-WAY TRANSFER CASE; 8-WAY MD RETARDER)

A. Connector/Terminal Repair

B. Terminal Removal (Refer to Figure E–10, View A and B)

1. Select the remover tool for the plug or receptacle that is being repaired.

2. For the FMTV connector, choose either the pin or socket terminal remover tip and lock it into the 
handle.

3. Place the tip of the remover tool over the pin or into the socket and push the contact/terminal out 
the rear of the connector using slow, even pressure.

4. Pull the wire and terminal out the back of the connector.

5. If replacing the terminal, cut the wire through the middle of the terminal crimp to minimize wire 
loss.

Crimping Tool
Connector Repair Kit (FMTV)
Guide Pin
Insertion Tool
Terminal Remover

Terminal Remover/Installer
(MD Retarder)

Terminal Remover/Installer
(MD 3070 T-Case Connector)

J 34182
J 41193
J 41193-1
J 41193-2
J 41193-3
J 39841

J 39842

Use Description Manufacturers P/N

MD FMTV 37-Way Plug Assembly
37-Way Receptacle Assembly

CA3106E28-21P-B
CA3100E28-21S-B

MD Transfer Case 6-Way Plug Assembly
Terminal (Socket)
Cavity Plug

KPSE06E10-6S
031-9174-004
225-0070-000

6-Way Receptacle Assembly
Terminal (Pin)
Cavity Plug

KPSE07E10-6P
030-9173-006
225-0070-000

MD Retarder 8-Way Plug
Terminal, Socket
Cavity Plug

KPSE06E16-8S
031-9206-006
225-0071-000

8-Way Receptacle
Terminal (Pin)
Cavity Plug

KPSE07E16-8P
030-9205-007
225-0071-000
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C. Terminal Crimping (Refer to Figure E–10, View C)

1. Strip approximately 6–8 mm (0.24–0.31 inch) of insulation from the wire.

2. Set the crimping tool wire size to number 18. To set the wire size, remove the retainer pin. Lift and 
rotate the indicator until 18 is aligned with the SEL NO. arrow. Reinstall the retainer pin.

3. Insert the contact end of the terminal down into crimping tool J 34182. Adjust the crimping tool 
depth by loosening the locking ring until the depth adjusting screw is free and turning the adjusting 
screw until the wire end of the terminal is just above flush with the top of the crimping hole. The 
crimp jaws will now contact the middle of the terminal barrel. Tighten the lock ring to retain the 
adjustment.

4. Fully insert the wire into the terminal so that the stripped portion of the wire is in the crimp area. A 
small section (0.5–1.0 mm (0.020–0.040 inch)) of wire will be visible above the terminal barrel.

5. Squeeze the crimping tool handle until it releases. The terminal is now crimped onto the wire.

6. Remove the terminal and wire from the crimping tool.

7. Tug on the terminal to ensure the crimp is tight.

D. Terminal Insertion

1. Select the proper insertion tool for the connector or receptacle that is being reassembled.

2. Place the terminal and wire in the insertion tool (refer to Figure E–10, View A and B).

NOTE: When installing a socket terminal for the FMTV plug, use the J 41193-1 guide pin.

3. Insert the terminal through the correct hole in the back of the connector and push until the terminal 
is seated. Remove the insertion tool. Check to see that the terminal is at the same height as other 
terminals. Tug on the wire at the rear of the connector to ensure that the terminal is locked in place.

4. Insert cavity plugs into all unused cavities.
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Figure E–12. ITT Cannon Connectors — Soldered (2-Way HD Retarder)

��
��
��
��

SOLDERING
IRON

• TINNING  STRIPPED  WIRE • SOLDERING  IRON  ON  SIDE  OF  CUP
• FILL  CUP  HALF  FULL

• SOLDERING  IRON  ON  SIDE  OF  CUP
• FLOW  SOLDER  IN  CUP
• INSERT  WIRE
• MAINTAIN  HEAT  TO  FLOW  SOLDER

PEN  SOLDERING  IRON

SOLDER

SOLDERING
IRON SOLDERING

IRON

DESOLDERING  BRAID

SOLDERED  CUP  CONNECTION

WIRE  GROMMET

SOLDER
0.8 mm (0.31 in.)

WIRE

THREADED  BACKSHELL

V01107.02

Copyright 2012 TEREX ® 

https://cranemanuals.com



Copyright © 1999 General Motors Corp. E–37

APPENDIX E — CONNECTOR PART NUMBERS, TERMINAL PART 
NUMBERS, TOOL PART NUMBERS, AND REPAIR INSTRUCTIONS

WTEC II I  ELECTRONIC CONTROLS TROUBLESHOOTING MANUAL

1–11. ITT CANNON CONNECTORS — SOLDERED (2-WAY HD RETARDER)

A. Connector Terminal Repair (Refer to Figure E–11)

B. Special Tools

• 50–70 percent tin resin core solder, 18–20 SWG (0.086–1.0 mm (0.036 to 0.040 inch))
• Pen-type soldering iron (60W maximum) — tip no larger than 3.175 mm (0.125 inch)
• Desoldering braid

NOTE: Proper solder, techniques, equipment, and cleanliness are important to achieve a good solder joint. 
Clean connector and terminals being soldered of all dirt, grease, and oil. Always heat the piece onto 
which solder is to flow. A cold solder joint can cause intermittent continuity problems. Avoid a cold 
joint by heating the piece(s) being soldered to melt the solder rather than merely heating the solder 
until it melts. Excess solder applied to a stranded wire travels up the wire, stiffening it and making it 
inflexible. The wire can break at the point where the solder stops. Do not use acid core solder. 

C. Wire Removal — Desoldering

1. Unscrew the connector’s backshell and slide the backshell away from the connector.

2. Slide the grommet away from the connector. Slide the grommet far enough to allow access to the 
terminals and wire ends. If the grommet is hard to slide, lubricate the wires with isopropyl alcohol. 
If necessary, move some of the harness covering. If no solder is present, proceed as in Section 1–9 
for crimped terminals.

3. Place the desoldering braid (wick) on top of the soldered terminal cup and wire. Place the hot sol-
dering iron on the desoldering braid and wait until the solder wicks up the braid, remove the wire.

4. If the other terminal is being repaired, repeat the desoldering operation on that terminal. When 
solder is removed, proceed as in Section 1–9 for crimped terminals.

D. Soldering Wire Into Terminal

NOTE: If installing a new connector on a harness, ensure the backshell and grommet are in place before 
soldering the wires to the terminals. Clean wires and terminals of dirt or grease.

1. Strip approximately 8 ± 0.8 mm (0.31 ± 0.03 inch) of insulation from the wire.

2. Tin the stripped end of the wire.

3. Insert the wire through the proper hole in the grommet.

NOTE: Lubricate the wire(s) with isopropyl alcohol only if the wire(s) will not slide through the grommet. If 
installing a new connector on the harness, be sure the backshell is in place before inserting the wire(s) 
through the grommet.

Use Description Manufacturers P/N

Retarder Control (K Solenoid)
(HD/B 500 Models)

Connector Plug (2-Pin)
Terminal (Pin)
Connector Receptacle

KPT06E8-2S
031-9074-002
KPT07E8-2P
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D. Soldering Wire Into Terminal (cont’d)

4. Mount the connector in a holding fixture at a 45 degree angle. Hold the solder in the terminal cup 
and apply heat to the side of the cup until the solder flows.

5. Slowly feed solder into the cup until it is half-full. When the cup is half-full, remove the solder 
supply before removing the soldering iron. Half-fill all cup terminals that are to have wires
inserted.

NOTE: Feed solder slowly enough to prevent a flux gas pocket from forming. A gas pocket prevents sufficient 
solder from flowing into the cup — a false fill. Correct a false fill by re-heating the cup and adding 
solder.

6. Start at the lowest cup and apply heat to the side of the cup until the solder melts.

NOTE: Do not overheat the connector while soldering. If the connector gets too hot, stop work until it cools.

7. Carefully insert the stripped end of the wire into the cup until the wire bottoms in the cup. The 
wire’s insulation should be approximately 1.59 mm (0.0625 inch) above the solder.

8. Maintain heat until the solder has flowed in the cup and onto the wire. Overheating can cause the 
solder to wick up the stranded wire.

NOTE: Indications of a good solder connection are:

• A minimum amount of solder showing

• Wire strands are clearly outlined in the joint

• The joint is completely covered with solder

• Fillets have a smooth even contour

• Edges are feathered

• The joint is bright, smooth, and appears clean

Too little solder is better than too much. If the solder wicks up the wire, the wire may break at the point 
at which the solder stops.

9. After soldering and inspecting all connections, remove flux residue with a contact cleaner.

10. Slide the grommet into place and screw on the backshell.
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Figure E–13. Deutsch DT Series Connector (3-Way J1939 Interface)
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1–12. DEUTSCH DT SERIES CONNECTORS (3-WAY J1939 INTERFACE)

A. Connector/Terminal Repair

B. Terminal Removal (Refer to Figure E–12)

1. Use a small-bladed screwdriver to remove the wedgelock that holds the terminals in place.

2. Use a sharp knife to carefully remove the shrink tubing from the rear of the connector plug.

3. Use a small screwdriver to release the locking lever for all of the terminals. Pull the wire and ter-
minal out the rear of the connector.

4. Slide a new piece of shrink tubing over the removed terminals and onto the cable.

5. If replacing the terminal, cut the wire through the middle of the terminal crimp to minimize wire 
loss.

C. Terminal Crimping (Refer to Figure E–12)

1. Strip 6–8 mm (0.24–0.31 inch) of insulation from the wire. (There is no insulation on the shield 
wire.)

2. Set the crimping tool wire size to number 18. To set the wire size, remove the retainer pin. Lift and 
rotate the indicator until 18 is aligned with the SEL NO. arrow. Reinstall the retainer pin.

3. Insert the contact end of the terminal down into crimping tool J 34182. Adjust the crimping tool 
depth by loosening the locking ring until the depth adjusting screw is free and turning the adjusting 
screw until the wire end of the terminal is just above flush with the top of the crimping hole. The 
depth adjustment screw will need to be backed out a large amount to accept the extended shield 
terminal. The crimp jaws will now contact the middle of the terminal barrel. Tighten the lock ring 
to retain the adjustment.

4. Fully insert the wire into the terminal so that the stripped portion of the wire is in the crimp area. A 
small section (0.5–1.0 mm (0.02–0.04 inch)) of wire will be visible above the terminal barrel.

5. Squeeze the crimping tool handle until it releases. The terminal is now crimped onto the wire.

6. Remove the terminal and wire from the crimping tool.

7. Tug on the terminal to ensure the crimp is tight.

Crimping Tool J 34182

Use Description Manufacturers P/N

J1939 Interface Connector, Plug, 3-Way
Wedgelock, Plug
Contact, Socket (Standard)
Contact, Socket (Extended)
Cable, J1939 Databus

DT06-3S-E008
W3S-1939
3662-204-1690
0462-221-1631
23-000-13
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D. Terminal Insertion

1. Slide the wire with crimped terminal attached into the rear of the connector.

2. Push the terminal and wire into the connector until it locks into position (refer to Figure E–12). 
Check the front of the connector to see that the terminal is at the same height as other terminals. 
Tug on the wire at the rear of the connector to ensure that the terminal is locked in place.

3. Insert the wedge lock to hold the terminals in place. Slide the sealing plug back into place at the 
rear of the connector.

4. Slide the shrink tubing over the raised area at the rear of the connector. Use a heat gun to shrink the 
tubing into position over the connector and cable.
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1–13. REPAIR OF A BROKEN WIRE WITH IN-LINE BUTT SPLICE

A. Connector Check Before Repair

NOTE: Before repairing or replacing wiring harness, sensor, solenoid, switch, or ECU as indicated for a 
diagnosed problem, follow the procedure below:

1. Disconnect the connector or connectors associated with the problem and inspect for:

• Bent terminals

• Broken terminals

• Dirty terminals

• Pushed back terminals

• Missing terminals

• Condition of mating tabs

• Condition of mating terminals

Ensure that terminals are secure in the connector. Clean, straighten, or replace parts as required.

2. Reconnect all previous unmated connectors. Ensure connectors are fully inserted or twisted until 
they lock in place. Connectors with locking tabs make an audible “click” when the lock is engaged.

3. If trouble recurs after starting the vehicle, follow proper repair procedures for trouble code or 
complaint.

4. If trouble does not recur, or if the correct repairs and/or replacements have been made, the problem 
should be corrected.

B. Special Tools

• Heat Gun, J 25070 or equivalent

• Crimping Tool for Pre-insulated Crimp J 38125-8 (refer to Figure E–13)

NOTE: Use crimping anvils “F” and “G.”

• Wire Strippers, J 35615

• Splices P/N 23046604 14–16 AWG

• Splices P/N 23046605 18–22 AWG

NOTE: Each splice must be properly crimped and then heated to shrink the covering to protect and insulate 
the splice. Insulation piercing splice clips should not be used.
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Figure E–14.  Crimper J 38125-8

C. Straight Lead Repair Procedure

1. Locate damaged wire.

2. Remove insulation 8.0 mm (0.3 inch).

3. Insert one wire into crimp barrel and crimp.

4. Insert other wire into crimp barrel and crimp.

5. Pull on connection to ensure crimping integrity.

6. Heat splice with heat gun until covering shrinks and adhesive flows from under the covering.

7. The splice is now sealed and insulated. Electrical tape should not be used and is not necessary.

F
G

J 38125-8

V01694
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CONNECTOR MFG. P/N PART NAME MANUFACTURER CONFIG

MATING
P/N

MFG. P/N MATING PART NAME

ECU S 12191001 STRAIN RELIEF, 32-WAY BLACK DELPHI-PACKARD 1-PC/ECU S 12186041 12186041 ECU HEADER

ECU S 15305333 SEAL, 32-WAY DELPHI-PACKARD 1-PC/ECU S

ECU S 15305371 INNER CONNECT, 32-WAY DELPHI-PACKARD 1-PC/ECU S

ECU S 12129021 TPA, 32-WAY BLACK DELPHI-PACKARD 1-PC/ECU S

ECU S 12084912 TERMINAL, SOCKET 100W DELPHI-PACKARD 1-PC/ECU S

ECU S 12129557 CAVITY PLUG, 100W DELPHI-PACKARD 1-PC/ECU S

ECU S 12177289 CPA, 32-WAY RED DELPHI-PACKARD 1-PC/ECU S

ECU V 12191002 STRAIN RELIEF, 32-WAY GRAY DELPHI-PACKARD 1-PC/ECU V 12186043 12186043 ECU HEADER

ECU V 15305333 SEAL, 32-WAY DELPHI-PACKARD 1-PC/ECU V

ECU V 15305371 INNER CONNECT, 32-WAY DELPHI-PACKARD 1-PC/ECU V

ECU V 12129022 TPA, 32-WAY GRAY DELPHI-PACKARD 1-PC/ECU V

ECU V 12084912 TERMINAL, SOCKET 100W DELPHI-PACKARD 1-PC/ECU V

ECU V 12129557 CAVITY PLUG, 100W DELPHI-PACKARD 1-PC/ECU V

ECU V 12177289 CPA, 32-WAY RED DELPHI-PACKARD 1-PC/ECU V

ECU T 12191003 STRAIN RELIEF, 32-WAY BLUE DELPHI-PACKARD 1-PC/ECU T 12129008 12129008 ECU HEADER

ECU T 15305333 SEAL, 32-WAY DELPHI-PACKARD 1-PC/ECU T

ECU T 15305371 INNER CONNECT, 32-WAY DELPHI-PACKARD 1-PC/ECU T

ECU T 12129023 TPA, 32-WAY BLUE DELPHI-PACKARD 1-PC/ECU T

ECU T 12084912 TERMINAL, SOCKET 100W DELPHI-PACKARD 1-PC/ECU T

ECU T 12129557 CAVITY PLUG, 100W DELPHI-PACKARD 1-PC/ECU T

ECU T 12177289 CPA, 32-WAY RED DELPHI-PACKARD 1-PC/ECU T

PSS/SSS 12160280 CONN 20F MIC/P 100W GRAY DELPHI-PACKARD 1-PC/COMP S 12160542 12160542 CONN 20M MIC/P 100W GRAY

PSS/SSS 15304882 CABLE SEAL, 14F GRAY DELPHI-PACKARD 1-PC/COMP S 12110693 12110693 CABLE SEAL, 14M GREEN

PSS/SSS 12160494 LOCK, SECONDARY 20F GREEN DELPHI-PACKARD 1-PC/COMP S 12191176 12191176 LOCK ASSIST/SEAL, 20M GREEN

PSS/SSS 12084912 TERMINAL, SOCKET 100W DELPHI-PACKARD 1-PC/COMP S 12160551 12160551 TERMINAL, PIN 100W

PSS/SSS 12129557 CAVITY PLUG, 100W DELPHI-PACKARD 1-PC/COMP S 12129557 12129557 CAVITY PLUG, 100W

PSS/SSS 12176394 CONDUIT CLIP, 13 mm BLACK DELPHI-PACKARD 1-PC/COMP S 12176394 12176394 CONDUIT CLIP, 13 mm BLACK

DDR P 12048105 CONNECTOR, 12-WAY DELPHI-PACKARD 1-PC/COMP S DIAGNOSTIC DATA READER

DDR P 12048107 COVER, CONNECTOR DELPHI-PACKARD 1-PC/COMP S

DDR P 12034046 TERMINAL, 280F SPECIAL DELPHI-PACKARD 1-PC/COMP S

DDR P 12066214 TERMINAL, 280F (W/SCI), 2-WIRE DELPHI-PACKARD 1-PC/COMP S

DDR P 12020219 LOCK, SECONDARY DELPHI-PACKARD 1-PC/COMP S

DDR D HD10-6-12P CONNECTOR, REC., 6-WAY DEUTSCH IPD 1-PC/COMP S DIAGNOSTIC DATA READER

DDR D 0460-256-12233 CONTACT, PIN #12 DEUTSCH IPD 1-PC/COMP S

DDR D 0460-204-0831 CONTACT, PIN #8 DEUTSCH IPD 1-PC/COMP S

DDR D 114017 SEALING PLUG DEUTSCH IPD 1-PC/COMP S

DDR D HD18-006 BACKSHELL - STRAIN RELIEF DEUTSCH IPD 1-PC/COMP S

DDR D HDC16-6 CAP, DDR CONNECTOR DEUTSCH IPD 1-PC/COMP S
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SCI 15300027 CONNECTOR, 2-WAY DELPHI-PACKARD 1-PC/COMP S 15300002 15300002 CONNECTOR, 2-WAY

SCI 12077411 TERMINAL, SOCKET DELPHI-PACKARD 1-PC/COMP S 12048159 12048159 TERMINAL, PIN

SCI 12089444 SEAL, WIRE TYPE, SILICONE DELPHI-PACKARD 1-PC/COMP S 12089444 12089444 SEAL, WIRE TYPE, SILICONE

SCI 15300014 LOCK, SECONDARY DELPHI-PACKARD 1-PC/COMP S 15300014 15300014 LOCK, SECONDARY

J1939 DT06-3S-E008 CONNECTOR, PLUG 3-WAY DEUTSCH 1-PC/ECU S DT04-3P-E008 CONNECTOR, REC., 3-WAY

J1939 W3S WEDGELOCK, PLUG DEUTSCH 1-PC/ECU S W3P WEDGELOCK, RECEPTACLE

J1939 3662-204-1690 CONTACT, SOCKET #16 DEUTSCH 1-PC/ECU S 29511369 3660-201-1690 CONTACT, PIN #16

J1939 0462-221-1631 CONTACT, EXTENDED SOCKET DEUTSCH 1-PC/ECU S 0460-247-1631 CONTACT, EXTENDED PIN

J1939 CABLE, J1939 DATABUS 1-PC/ECU S

VIM 12040920 CONNECTOR, BODY, 18-WAY DELPHI-PACKARD 1-PC/COMP V 12052130 12052130 VIM HEADER ASSEMBLY

VIM 12040936 SEAL, 9-WAY DELPHI-PACKARD 1-PC/COMP V

VIM 12110545 STRAIN RELIEF, 18-WAY DELPHI-PACKARD 1-PC/COMP V

VIM 12129426 BOLT, 7mm HEAD EXT. DELPHI-PACKARD 1-PC/COMP V

VIM 12034236 RETAINER CLIP, BOLT DELPHI-PACKARD 1-PC/COMP V

VIM 12103881 TERMINAL, 150F DELPHI-PACKARD 1-PC/COMP V

VIM 12034413 CAVITY PLUG, METRI-PACK DELPHI-PACKARD 1-PC/COMP V

VIW S 12160542 CONN 20M MIC/P 100W GRAY DELPHI-PACKARD 1-PC/COMP S 12160280 12160280 CONN 20F MIC/P 100W GRAY

VIW S 12110693 CABLE SEAL, 14M GREEN DELPHI-PACKARD 1-PC/COMP S 15304882 15304882 CABLE SEAL, 14F GRAY

VIW S 12191178 LOCK ASSIST/SEAL, 20M WHITE DELPHI-PACKARD 1-PC/COMP S 12191173 12191173 LOCK, SECONDARY 20F WHITE

VIW S 12160551 TERMINAL, PIN 100W DELPHI-PACKARD 1-PC/COMP S 12084912 12084912 TERMINAL, SOCKET 100W

VIW S 12129557 CAVITY PLUG, 100W DELPHI-PACKARD 1-PC/COMP S 12129557 12129557 CAVITY PLUG, 100W

VIW S 12176394 CONDUIT CLIP, 13 mm BLACK DELPHI-PACKARD 1-PC/COMP S 12176394 12176394 CONDUIT CLIP, 13 mm BLACK

VIW V 12160542 CONN 20M MIC/P 100W GRAY DELPHI-PACKARD 1-PC/COMP V 12160280 12160280 CONN 20F MIC/P 100W GRAY

VIW V 12110693 CABLE SEAL, 14M GREEN DELPHI-PACKARD 1-PC/COMP V 15304882 15304882 CABLE SEAL, 14F GRAY

VIW V 12191177 LOCK ASSIST/SEAL, 20M BLUE DELPHI-PACKARD 1-PC/COMP V 12191172 12191172 LOCK, SECONDARY 20F BLUE

VIW V 12160551 TERMINAL, PIN 100W DELPHI-PACKARD 1-PC/COMP V 12084912 12084912 TERMINAL, SOCKET 100W

VIW V 12129557 CAVITY PLUG, 100W DELPHI-PACKARD 1-PC/COMP V 12129557 12129557 CAVITY PLUG, 100W

VIW V 12176394 CONDUIT CLIP, 13 mm BLACK DELPHI-PACKARD 1-PC/COMP V 12176394 12176394 CONDUIT CLIP, 13 mm BLACK

VIW V 12191505 COVER, CONNECTOR DELPHI-PACKARD 1-PC/COMP V

RMR 12015795 CONNECTOR, 3-WAY DELPHI-PACKARD 1-PC/COMP S,T 12015092 12015092 CONNECTOR, SHROUD 3-WAY

RMR 12089040 TERMINAL, PIN DELPHI-PACKARD 1-PC/COMP S,T 12089188 12089188 TERMINAL, SOCKET

RMR 12089444 SEAL, WIRE TYPE, SILICONE DELPHI-PACKARD 1-PC/COMP S,T 12089444 12089444 SEAL, WIRE TYPE, SILICONE

NE 12162193 CONNECTOR, 2-WAY DELPHI-PACKARD 1-PC/COMP T 12066016 ENGINE SPEED SENSOR

NE 12103881 TERMINAL, 150F DELPHI-PACKARD 1-PC/COMP T Actual sensor uses molded receptacle similar to 12066016

NO 12162193 CONNECTOR, 2-WAY DELPHI-PACKARD 1-PC/COMP T OUTPUT SPEED SENSOR

NO 12103881 TERMINAL, 150F DELPHI-PACKARD 1-PC/COMP T Actual sensor uses molded receptacle similar to 12066016

NT 12162193 CONNECTOR, 2-WAY DELPHI-PACKARD 1-PC/COMP T TURBINE SPEED SENSOR

NT 12103881 TERMINAL, 150F DELPHI-PACKARD 1-PC/COMP T Actual sensor uses molded receptacle similar to 12066016

TPS 12015793 CONNECTOR, 3-WAY DELPHI-PACKARD 1-PC/COMP V,T TPS HEADER

TPS 12089040 TERMINAL, PIN DELPHI-PACKARD 1-PC/COMP V,T TPS header similar to 12010717 connector with 12089188 sockets

TPS 12089444 SEAL, WIRE TYPE, SILICONE DELPHI-PACKARD 1-PC/COMP V,T molded  into the TPS.

CONNECTOR MFG. P/N PART NAME MANUFACTURER CONFIG
MATING

P/N
MFG. P/N MATING PART NAME
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NSOL 15326143 CONNECTOR, 2-WAY DELPHI-PACKARD 1-PC/COMP T 12084669 ACCUMULATOR SOLENOID

NSOL 12103881 TERMINAL, 150F DELPHI-PACKARD 1-PC/COMP T Actual solenoid uses molded receptacle similar to 12084669

RTEMP 12010973 CONNECTOR, SHROUD, 2-WAY DELPHI-PACKARD 1-PC/COMP T 12015792 12015792 CONNECTOR, TOWER, 2-WAY 

RTEMP 12089188 TERMINAL, SOCKET DELPHI-PACKARD 1-PC/COMP T 12089040 12089040 TERMINAL, PIN

RTEMP 12089444 SEAL, WIRE TYPE, SILICONE DELPHI-PACKARD 1-PC/COMP T 12089444 12089444 SEAL, SILICONE

RTEMP, V8A 12162852 CONNECTOR, 2-WAY DELPHI-PACKARD 1-PC/COMP T 12015792 12015792 V8A RETARDER TEMPERATURE

RTEMP, V8A 12124075 TERMINAL, 150.2F DELPHI-PACKARD 1-PC/COMP T

XFER KPSE06E10-6S CONNECTOR ASSY, PLUG 6-WAY ITT CANNON 1-PC/COMP T(7) KPSE07E10-6P TRANSFER CASE

RMOD KPSE06E16-8S CONNECTOR ASSY, PLUG 8-WAY ITT CANNON 1-PC/COMP T 29505513 KPSE07E16-8P CONNECTOR ASSY, REC 8-WAY

HSOLH KPT06E8-2S CONNECTOR ASSY, PLUG 2-WAY ITT CANNON 1-PC/COMP T, HD 29505515 KPT07E8-2P RETARDER SOLENOID, HDR

HSOLM 12162197 CONNECTOR, 2-WAY DELPHI-PACKARD 1-PC/COMP T, MD 12084669 RETARDER SOLENOID, MDR

HSOLM 12103881 TERMINAL, 150F DELPHI-PACKARD 1-PC/COMP T, MD Actual solenoid uses molded receptacle similar to 12084669

TRANS WT06B24-31SN CONNECTOR, PLUG, 31-WAY DEUTSCH 1-PC/COMP T 29511368 WT04B24-31PN CONNECTOR, REC., 31-WAY

TRANS 3662-204-1690 CONTACT, SOCKET #16 DEUTSCH 1-PC/COMP T 29511369 3660-201-1690 CONTACT, PIN #16

TRANS 0613-1-1601 SEALING PLUG DEUTSCH 1-PC/COMP T 29511371 0613-1-1601 SEALING PLUG

TRANS WTA10-24-01/19 HOUSING, BACKSHELL, 24/19 DEUTSCH 1-PC/COMP T 29514041 WTA10-24-01/19 HOUSING, BACKSHELL, 24/19

TRANS WTA10-24-02/19 FOLLOWER, BACKSHELL, 24/19 DEUTSCH 1-PC/COMP T 29514042 WTA10-24-02/19 FOLLOWER, BACKSHELL, 24/19

TRANS WTA10-24-03 GROMMET, BACKSHELL #24 DEUTSCH 1-PC/COMP T 29514043 WTA10-24-03 GROMMET, BACKSHELL #24

BLKHD RCS WT04B24-31SN CONNECTOR, REC., 31-WAY DEUTSCH ECU T/COMP V 29511855 WT06B24-31PN CONNECTOR, PLUG, 31-WAY

BLKHD RCS 3662-204-1690 CONTACT, SOCKET #16 DEUTSCH ECU T/COMP V 29511369 3660-201-1690 CONTACT, PIN #16

BLKHD RCS 0613-1-1601 SEALING PLUG DEUTSCH ECU T/COMP V 29511371 0613-1-1601 SEALING PLUG

BLKHD RCS WTA10-24-01/19 HOUSING, BACKSHELL, 24/19 DEUTSCH ECU T/COMP V 29514041 WTA10-24-01/19 HOUSING, BACKSHELL, 24/19

BLKHD RCS WTA10-24-02/19 FOLLOWER, BACKSHELL, 24/19 DEUTSCH ECU T/COMP V 29514042 WTA10-24-02/19 FOLLOWER, BACKSHELL, 24/19

BLKHD RCS WTA10-24-03 GROMMET, BACKSHELL #24 DEUTSCH ECU T/COMP V 29514043 WTA10-24-03 GROMMET, BACKSHELL #24

BLKHD RCS 0926-208-2401 NUT, PANEL DEUTSCH ECU T/COMP V

BLKHD RCS 9013-3-0402 O-RING DEUTSCH ECU T/COMP V

BLKHD PGP WT06B24-31PN CONNECTOR, PLUG, 31-WAY DEUTSCH ECU V/COMP T 29511854 WT04B24-31SN CONNECTOR, REC., 31-WAY

BLKHD PGP 3660-201-1690 CONTACT, PIN #16 DEUTSCH ECU V/COMP T 29511366 3662-204-1690 CONTACT, SOCKET #16

BLKHD PGP 0613-1-1601 SEALING PLUG DEUTSCH ECU V/COMP T 29511371 0613-1-1601 SEALING PLUG

BLKHD PGP WTA10-24-01/19 HOUSING, BACKSHELL, 24/19 DEUTSCH ECU V/COMP T 29514041 WTA10-24-01/19 HOUSING, BACKSHELL, 24/19

BLKHD PGP WTA10-24-02/19 FOLLOWER, BACKSHELL, 24/19 DEUTSCH ECU V/COMP T 29514042 WTA10-24-02/19 FOLLOWER, BACKSHELL, 24/19

BLKHD PGP WTA10-24-03 GROMMET, BACKSHELL #24 DEUTSCH ECU V/COMP T 29514043 WTA10-24-03 GROMMET, BACKSHELL #24

29527000 0926-208-2401 NUT, PANEL

29512839 9013-3-0402 O-RING

BLKHD RCP WTC04B24-31PN CONNECTOR, REC., 31-WAY DEUTSCH COMP S 29511365 WT06B24-31SN CONNECTOR, PLUG, 31-WAY

BLKHD RCP 3660-201-1690 CONTACT, PIN #16 DEUTSCH COMP S 29511366 3662-204-1690 CONTACT, SOCKET #16

BLKHD RCP 0613-1-1601 SEALING PLUG DEUTSCH COMP S 29511371 0613-1-1601 SEALING PLUG

BLKHD RCP WTA10-24-01/19 HOUSING, BACKSHELL, 24/19 DEUTSCH COMP S 29514041 WTA10-24-01/19 HOUSING, BACKSHELL, 24/19

BLKHD RCP WTA10-24-02/19 FOLLOWER, BACKSHELL, 24/19 DEUTSCH COMP S 29514042 WTA10-24-02/19 FOLLOWER, BACKSHELL, 24/19

BLKHD RCP WTA10-24-03 GROMMET, BACKSHELL #24 DEUTSCH COMP S 29514043 WTA10-24-03 GROMMET, BACKSHELL #24

CONNECTOR MFG. P/N PART NAME MANUFACTURER CONFIG
MATING

P/N
MFG. P/N MATING PART NAME
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BLKHD RCP 0926-208-2401 NUT, PANEL DEUTSCH COMP S

BLKHD RCP 9013-3-0402 O-RING DEUTSCH COMP S

BLKHD PGS WT06B24-31SN CONNECTOR, PLUG, 31-WAY DEUTSCH ECU S 29511368 WT04B24-31PN CONNECTOR, REC., 31-WAY

BLKHD PGS 3662-204-1690 CONTACT, SOCKET #16 DEUTSCH ECU S 29511369 3660-201-1690 CONTACT, PIN #16

BLKHD PGS 0613-1-1601 SEALING PLUG DEUTSCH ECU S 29511371 0613-1-1601 SEALING PLUG

BLKHD PGS WTA10-24-01/19 HOUSING, BACKSHELL, 24/19 DEUTSCH ECU S 29514041 WTA10-24-01/19 HOUSING, BACKSHELL, 24/19

BLKHD PGS WTA10-24-02/19 FOLLOWER, BACKSHELL, 24/19 DEUTSCH ECU S 29514042 WTA10-24-02/19 FOLLOWER, BACKSHELL, 24/19

BLKHD PGS WTA10-24-03 GROMMET, BACKSHELL #24 DEUTSCH ECU S 29514043 WTA10-24-03 GROMMET, BACKSHELL #24

29527000 0926-208-2401 NUT, PANEL

29512839 9013-3-0402 O-RING

SENS WT06B20-16SN CONNECTOR, PLUG, 16-WAY DEUTSCH 1-PC/COMP T (UNIV) 29516988 WT04B20-16PN CONNECTOR, REC., 16-WAY

SENS 3662-204-1690 CONTACT, SOCKET #16 DEUTSCH 1-PC/COMP T (UNIV) 29511369 3660-201-1690 CONTACT, PIN #16

SENS 0613-1-1601 SEALING PLUG DEUTSCH 1-PC/COMP T (UNIV) 29511371 0613-1-1601 SEALING PLUG

SENS WTA10-20-01/16 HOUSING, BACKSHELL, 20/16 DEUTSCH 1-PC/COMP T (UNIV) 29516991 WTA10-20-01/16 HOUSING, BACKSHELL, 20/16

SENS WTA10-20-02/16 FOLLOWER, BACKSHELL, 20/16 DEUTSCH 1-PC/COMP T (UNIV) 29516992 WTA10-20-02/16 FOLLOWER, BACKSHELL, 20/16

SENS WTA10-20-03 GROMMET, BACKSHELL #20 DEUTSCH 1-PC/COMP T (UNIV) 29516993 WTA10-20-03 GROMMET, BACKSHELL #20

29516989 0926-207-2087 NUT, PANEL #20

29519126 0914-212-2086 LOCKWASHER, #20

SENSX WT04B20-16PN CONNECTOR, REC., 16-WAY DEUTSCH SENSOR 29516987 WT06B20-16SN CONNECTOR, PLUG, 16-WAY

SENSX 3660-201-1690 CONTACT, PIN #16 DEUTSCH SENSOR 29511366 3662-204-1690 CONTACT, SOCKET #16

SENSX 0613-1-1601 SEALING PLUG DEUTSCH SENSOR 29511371 0613-1-1601 SEALING PLUG

SENSX WTA10-20-01/16 HOUSING, BACKSHELL, 20/16 DEUTSCH SENSOR 29516991 WTA10-20-01/16 HOUSING, BACKSHELL, 20/16

SENSX WTA10-20-02/16 FOLLOWER, BACKSHELL, 20/16 DEUTSCH SENSOR 29516992 WTA10-20-02/16 FOLLOWER, BACKSHELL, 20/16

SENSX WTA10-20-03 GROMMET, BACKSHELL #20 DEUTSCH SENSOR 29516993 WTA10-20-03 GROMMET, BACKSHELL #20

SENSX 0926-207-2087 NUT, PANEL #20 DEUTSCH SENSOR

SENSX 0914-212-2086 LOCKWASHER, #20 DEUTSCH SENSOR

RTEMPX 12015792 CONNECTOR, TOWER, 2-WAY DELPHI-PACKARD ADAPTER (MDR) 12010973 12010973 CONNECTOR, SHROUD, 2-WAY

RTEMPX 12089040 TERMINAL, PIN DELPHI-PACKARD ADAPTER (MDR) 12089188 12089188 TERMINAL, SOCKET

RTEMPX 12089444 SEAL, SILICONE DELPHI-PACKARD ADAPTER (MDR) 12089444 12089444 SEAL, WIRE TYPE, SILICONE

NOX 12066016 CONNECTOR, 2-WAY DELPHI-PACKARD ADAPTER (MDR) 12162193 12162193 CONNECTOR, 2-WAY

12103881 12103881 TERMINAL, 150F

HSOLMX CONNECTOR MOLD, 2-WAY DELPHI-PACKARD SOLENOID (MDR) 12162197 12162197 CONNECTOR, 2-WAY

12103881 12103881 TERMINAL, 150F

HSOLMXA 12084669 CONNECTOR, 2-WAY DELPHI-PACKARD ADAPTER (MDR) 12162197 12162197 CONNECTOR, 2-WAY

12103881 12103881 TERMINAL, 150F

RMRX 12015092 CONNECTOR, SHROUD 3-WAY DELPHI-PACKARD RES. MODULE 12015795 12015795 CONNECTOR, 3-WAY

RMRX 12089188 TERMINAL, SOCKET DELPHI-PACKARD RES. MODULE 12089040 12089040 TERMINAL, PIN

RMRX 12089444 SEAL, WIRE TYPE, SILICONE DELPHI-PACKARD RES. MODULE 12089444 12089444 SEAL, WIRE TYPE, SILICONE

CONNECTOR MFG. P/N PART NAME MANUFACTURER CONFIG
MATING

P/N
MFG. P/N MATING PART NAME
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SCIX 15300002 CONNECTOR, SHROUD 2-WAY DELPHI-PACKARD SCI ADAPTER 15300027 15300027 CONNECTOR, 2-WAY

SCIX 12048159 TERMINAL, PIN DELPHI-PACKARD SCI ADAPTER 12077411 12077411 TERMINAL, SOCKET

SCIX 12089444 SEAL, WIRE TYPE, SILICONE DELPHI-PACKARD SCI ADAPTER 12089444 12089444 SEAL, WIRE TYPE, SILICONE

SCIX 15300014 LOCK, SECONDARY DELPHI-PACKARD SCI ADAPTER 15300014 15300014 LOCK, SECONDARY

TRANSX WT04B24-31PN CONNECTOR, REC., 31-WAY DEUTSCH INTERNAL 29511365 WT06B24-31SN CONNECTOR, PLUG, 31-WAY

TRANSX 3660-201-1690 CONTACT, PIN #16 DEUTSCH INTERNAL 29511366 3662-204-1690 CONTACT, SOCKET #16

TRANSX 0613-1-1601 SEALING PLUG DEUTSCH INTERNAL 29511371 0613-1-1601 SEALING PLUG

TRANSX WTA10-24-01/19 HOUSING, BACKSHELL, 24/19 DEUTSCH INTERNAL 29514041 WTA10-24-01/19 HOUSING, BACKSHELL, 24/19

TRANSX WTA10-24-02/19 FOLLOWER, BACKSHELL, 24/19 DEUTSCH INTERNAL 29514042 WTA10-24-02/19 FOLLOWER, BACKSHELL, 24/19

TRANSX WTA10-24-03 GROMMET, BACKSHELL #24 DEUTSCH INTERNAL 29514043 WTA10-24-03 GROMMET, BACKSHELL #24

ASOL 12092420 CONNECTOR, 2-WAY SOLENOID DELPHI-PACKARD INTERNAL SOLENOID A (C1)

ASOL 12124639 TERMINAL, 280 SERIES SOCKET DELPHI-PACKARD INTERNAL

ASOL 12124618 TERMINAL, 280 SERIES SOCKET DELPHI-PACKARD INTERNAL

BSOL 12092420 CONNECTOR, 2-WAY SOLENOID DELPHI-PACKARD INTERNAL SOLENOID B (C2)

BSOL 12124639 TERMINAL, 280 SERIES SOCKET DELPHI-PACKARD INTERNAL

BSOL 12124618 TERMINAL, 280 SERIES SOCKET DELPHI-PACKARD INTERNAL

CSOL 12092420 CONNECTOR, 2-WAY SOLENOID DELPHI-PACKARD INTERNAL SOLENOID C (C3)

CSOL 12124639 TERMINAL, 280 SERIES SOCKET DELPHI-PACKARD INTERNAL

DSOL 12092420 CONNECTOR, 2-WAY SOLENOID DELPHI-PACKARD INTERNAL SOLENOID D (C4)

DSOL 12124639 TERMINAL, 280 SERIES SOCKET DELPHI-PACKARD INTERNAL

ESOL 12092420 CONNECTOR, 2-WAY SOLENOID DELPHI-PACKARD INTERNAL SOLENOID E (C5)

ESOL 12124639 TERMINAL, 280 SERIES SOCKET DELPHI-PACKARD INTERNAL

FSOL 12092420 CONNECTOR, 2-WAY SOLENOID DELPHI-PACKARD INTERNAL SOLENOID F (LOCK-UP)

FSOL 12124639 TERMINAL, 280 SERIES SOCKET DELPHI-PACKARD INTERNAL

GSOL 12092420 CONNECTOR, 2-WAY SOLENOID DELPHI-PACKARD INTERNAL SOLENOID G (FORWARD)

GSOL 12124639 TERMINAL, 280 SERIES SOCKET DELPHI-PACKARD INTERNAL

GSOL 12124618 TERMINAL, 280 SERIES SOCKET DELPHI-PACKARD INTERNAL

JSOL 12092420 CONNECTOR, 2-WAY SOLENOID DELPHI-PACKARD INTERNAL (MD7) SOLENOID J (C6)

JSOL 12124639 TERMINAL, 280 SERIES SOCKET DELPHI-PACKARD INTERNAL (MD7)

NSOLI 12092420 CONNECTOR, 2-WAY SOLENOID DELPHI-PACKARD INTERNAL (MD7) SOLENOID N (LOW SIGNAL)

NSOLI 12124639 TERMINAL, 280 SERIES SOCKET DELPHI-PACKARD INTERNAL (MD7)

C3PS 12110139 CONNECTOR, 2-WAY C3PS DELPHI-PACKARD INTERNAL C3 PRESSURE SWITCH

C3PS 12066337 TERMINAL, 280 SERIES PIN DELPHI-PACKARD INTERNAL

OLS 12047785 CONNECTOR, 4-WAY OLS DELPHI-PACKARD INTERNAL OIL LEVEL SENSOR

OLS 12047767 TERMINAL, 150F DELPHI-PACKARD INTERNAL

OLS 12047664 LOCK, SECONDARY DELPHI-PACKARD INTERNAL

NTI 12162723 CONNECTOR, 2-WAY DELPHI-PACKARD INTERNAL TURBINE SPEED SENSOR

NTI 12110236 TERMINAL, 150F DELPHI-PACKARD INTERNAL

OILT SENSOR, TEMPERATURE, SUMP PHILLIPS TECH INTERNAL

CONNECTOR MFG. P/N PART NAME MANUFACTURER CONFIG
MATING

P/N
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OILT, V8A 12129691 SENSOR, TEMPERATURE, SUMP PHILLIPS TECH INTERNAL

TEMP, V8A 12047662 CONNECTOR, 2-WAY DELPHI-PACKARD INTERNAL 12129691 12129691 SENSOR, TEMPERATURE, SUMP

TEMP, V8A 12047664 LOCK, SECONDARY DELPHI-PACKARD INTERNAL

TEMP, V8A 12047767 TERMINAL, SOCKET DELPHI-PACKARD INTERNAL

STNDMD STANDOFF, WIRING HARNESS INTERNAL CONTROL MODULE, MD

STNDMD WTA01-04-14 GROMMET, STANDOFF 14-BLOCK DEUTSCH INTERNAL 

STNDMD 12092195 O-RING, FEEDTHRU ASSEMBLY DELPHI-PACKARD INTERNAL

STNDMD WTA10-24-01/19 HOUSING, BACKSHELL, 24/19 DEUTSCH INTERNAL

STNDMD WTA10-24-02/19 FOLLOWER, BACKSHELL, 24/19 DEUTSCH INTERNAL

STNDMD WTA10-24-03 GROMMET, BACKSHELL #24 DEUTSCH INTERNAL

STNDMD 0810-205-0001 SEAL, FEEDTHRU ASSEMBLY DEUTSCH INTERNAL

STNDMR STANDOFF, WIRING HARNESS INTERNAL/OLS CONTROL MODULE, MD/MDR OLS

STNDMR WTA01-04-12 GROMMET, STANDOFF 12-BLOCK DEUTSCH INTERNAL/OLS

STNDMR 12092195 O-RING, FEEDTHRU ASSEMBLY DELPHI-PACKARD INTERNAL/OLS

STNDMR WTA10-24-01/19 HOUSING, BACKSHELL, 24/19 DEUTSCH INTERNAL/OLS

STNDMR WTA10-24-02/19 FOLLOWER, BACKSHELL, 24/19 DEUTSCH INTERNAL/OLS

STNDMR WTA10-24-03 GROMMET, BACKSHELL #24 DEUTSCH INTERNAL/OLS

STNDMR 0810-205-0001 SEAL, FEEDTHRU ASSEMBLY DEUTSCH INTERNAL/OLS

STNDM7 STANDOFF, WIRING HARNESS INTERNAL CONTROL MODULE, MD7

STNDM7 WTA01-04-11 GROMMET, STANDOFF 11-BLOCK DEUTSCH INTERNAL

STNDM7 12092195 O-RING, FEEDTHRU ASSEMBLY DELPHI-PACKARD INTERNAL

STNDM7 WTA10-24-01/19 HOUSING, BACKSHELL, 24/19 DEUTSCH INTERNAL

STNDM7 WTA10-24-02/19 FOLLOWER, BACKSHELL, 24/19 DEUTSCH INTERNAL

STNDM7 WTA10-24-03 GROMMET, BACKSHELL #24 DEUTSCH INTERNAL

STNDM7 0810-205-0001 SEAL, FEEDTHRU ASSEMBLY DEUTSCH INTERNAL

STNDHD STANDOFF, WIRING HARNESS INTERNAL CONTROL MODULE, HD

STNDHD WTA01-04-16 GROMMET, STANDOFF 16-BLOCK DEUTSCH INTERNAL

STNDHD 12092195 O-RING, FEEDTHRU ASSEMBLY DELPHI-PACKARD INTERNAL

STNDHD WTA10-24-01/19 HOUSING, BACKSHELL, 24/19 DEUTSCH INTERNAL

STNDHD WTA10-24-02/19 FOLLOWER, BACKSHELL, 24/19 DEUTSCH INTERNAL

STNDHD WTA10-24-03 GROMMET, BACKSHELL #24 DEUTSCH INTERNAL

STNDHD 0810-205-0001 SEAL, FEEDTHRU ASSEMBLY DEUTSCH INTERNAL

STNDHR STANDOFF, WIRING HARNESS INTERNAL/OLS CONTROL MODULE HD/HDR OLS

STNDHR WTA01-04-14 GROMMET, STANDOFF 14-BLOCK DEUTSCH INTERNAL/OLS

STNDHR 12092195 O-RING, FEEDTHRU ASSEMBLY DELPHI-PACKARD INTERNAL/OLS

STNDHR WTA10-24-01/19 HOUSING, BACKSHELL, 24/19 DEUTSCH INTERNAL/OLS

STNDHR WTA10-24-02/19 FOLLOWER, BACKSHELL, 24/19 DEUTSCH INTERNAL/OLS

STNDHR WTA10-24-03 GROMMET, BACKSHELL #24 DEUTSCH INTERNAL/OLS

STNDHR 0810-205-0001 SEAL, FEEDTHRU ASSEMBLY DEUTSCH INTERNAL/OLS

CONNECTOR MFG. P/N PART NAME MANUFACTURER CONFIG
MATING

P/N
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STNDH7 STANDOFF, WIRING HARNESS INTERNAL CONTROL MODULE HD7 OLS

STNDH7 WTA01-04-12 GROMMET, STANDOFF 12-BLOCK DEUTSCH INTERNAL

STNDH7 12092195 O-RING, FEEDTHRU ASSEMBLY DELPHI-PACKARD INTERNAL

STNDH7 WTA10-24-01/19 HOUSING, BACKSHELL, 24/19 DEUTSCH INTERNAL

STNDH7 WTA10-24-02/19 FOLLOWER, BACKSHELL, 24/19 DEUTSCH INTERNAL

STNDH7 WTA10-24-03 GROMMET, BACKSHELL #24 DEUTSCH INTERNAL

STNDH7 0810-205-0001 SEAL, FEEDTHRU ASSEMBLY DEUTSCH INTERNAL

STNDH7 0613-1-1601 SEALING PLUG DEUTSCH INTERNAL

VIMX 12034397 CONNECTOR, BODY, 30-WAY DELPHI-PACKARD VIM WIRING VIM HEADER

VIMX 12040879 SEAL, 15-WAY DELPHI-PACKARD VIM WIRING

VIMX 12110546 STRAIN RELIEF, 30-WAY DELPHI-PACKARD VIM WIRING

VIMX 12129426 BOLT, 7 mm HEAD, EXT. DELPHI-PACKARD VIM WIRING

VIMX 12034236 RETAINER CLIP, BOLT DELPHI-PACKARD VIM WIRING

VIMX 12103881 TERMINAL, 150F SERIES DELPHI-PACKARD VIM WIRING

VIMX 12034413 CAVITY PLUG, METRI-PACK DELPHI-PACKARD VIM WIRING

VIW SX 12160280 CONN 20F MIC/P 100W GRAY DELPHI-PACKARD VIW S WIRING 12160542 12160542 CONN 20M MIC/P 100W GRAY

VIW SX 15304882 CABLE SEAL, 14F GRAY DELPHI-PACKARD VIW S WIRING 12110693 12110693 CABLE SEAL, 14M GREEN

VIW SX 12191173 LOCK, SECONDARY 20F WHITE DELPHI-PACKARD VIW S WIRING 12191178 12191178 LOCK ASSIST/SEAL, 20M WHITE

VIW SX 12084912 TERMINAL, SOCKET 100W DELPHI-PACKARD VIW S WIRING 12160551 12160551 TERMINAL, PIN 100W

VIW SX 12129557 CAVITY PLUG, 100W DELPHI-PACKARD VIW S WIRING 12129557 12129557 CAVITY PLUG, 100W

VIW SX 12176394 CONDUIT CLIP, 13 mm BLACK DELPHI-PACKARD VIW S WIRING 12176394 12176394 CONDUIT CLIP, 13 mm BLACK

VIW VX 12160280 CONN 20F MIC/P 100W GRAY DELPHI-PACKARD VIW V WIRING 12160542 12160542 CONN 20M MIC/P 100W GRAY

VIW VX 15304882 CABLE SEAL, 14F GRAY DELPHI-PACKARD VIW V WIRING 12110693 12110693 CABLE SEAL, 14M GREEN

VIW VX 12191172 LOCK, SECONDARY 20F BLUE DELPHI-PACKARD VIW V WIRING 12191177 12191177 LOCK ASSIST/SEAL, 20M BLUE

VIW VX 12084912 TERMINAL, SOCKET 100W DELPHI-PACKARD VIW V WIRING 12160551 12160551 TERMINAL, PIN 100W

VIW VX 12129557 CAVITY PLUG, 100W DELPHI-PACKARD VIW V WIRING 12129557 12129557 CAVITY PLUG, 100W

VIW VX 12176394 CONDUIT CLIP, 13 mm BLACK DELPHI-PACKARD VIW V WIRING 12176394 12176394 CONDUIT CLIP, 13 mm BLACK

CONNECTOR MFG. P/N PART NAME MANUFACTURER CONFIG
MATING

P/N
MFG. P/N MATING PART NAME
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APPENDIX F — THROTTLE POSITION SENSOR ADJUSTMENT

 

WTEC I I I  ELECTRONIC CONTROLS TROUBLESHOOTING MANUAL

 

A. Description of Operation 

 

(Figure F–1)

 

1. To properly communicate throttle position to the Electronic Control Unit (ECU), the throttle posi-
tion sensor must convert its mechanical movement to an electrical form the ECU can understand. 
To accomplish this, contacts move across a resistive strip inside the sensor which translates posi-
tion into voltage.

 

Figure F–1. Throttle Position to Voltage Conversion

 

2. Each position gives a different voltage. The ECU then converts the voltage to counts. Each count 
corresponds to approximately 0.179 mm (0.007 inch) of throttle sensor movement. Figure F–2 
diagrams the counts and throttle movement relationship.

 

Figure F–2. Throttle Position Determination Diagram

 

3. Throttle percentage is proportional to counts; low counts correspond to low percent and high 
counts correspond to high percent (Table F–1, Page F–3).

4. The conversion from counts to percent throttle is performed easily once the idle and full throttle
positions are set (see adjustment procedures below). The idle and full throttle positions correspond 

V00656.01

THROTTLE  POSITION  LINKAGE

RESISTIVE  STRIP

CONTACTS

0  COUNT

14  COUNTS

50  COUNTS

CLOSED
THROTTLE

WIDE  OPEN
THROTTLE

233  COUNTS

255  COUNTS

200  COUNTS

APPROX.
19 mm (0.75 in.) STROKE

FULLY
EXTENDED

ERROR
ZONE

ERROR
ZONE

FULLY
RETRACTED
(AT  REST) Total  Stroke

CT–WOT
15.2 mm–22.9 mm

(0.6 in.–0.9 in.)
85–130  Counts

Adjust so total stroke is within
50–200 count band

0 mm

2.5 mm
(0.1 in.)

40.6 mm
(1.6 in.)

45.7 mm
(1.8 in.)

V00429.05
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APPENDIX F — THROTTLE POSITION SENSOR ADJUSTMENT

 

to counts which can be viewed with a diagnostic tool. The ECU determines percent throttle by the 
equation:

Where:

Idle Count = Count on diagnostic tool when engine is idling.

Current Count = Count on diagnostic tool at the present throttle position.

Full Throttle Count = Count on diagnostic tool at wide open throttle.

 

NOTE: Refer to Appendix N for DDR information.

 

5. The throttle position sensor is self-calibrating within its normal operating range. Each time the 
vehicle is started and the ECU is initialized, the idle counts that are used for closed throttle are 
increased by 15 counts from its previous lowest reading. Also, the wide open throttle counts are 
reduced by 15 counts from its previous highest reading. Once new counts are read from the
current sensor position, the idle and wide open throttle count set points are continually
readjusted to the lowest and highest counts, respectively. This compensates for fuel control system 
wear or previous mechanical adjustment. One area of particular concern is when the throttle sensor 
extends into the error zone. This indicates a TPS misadjustment to the ECU and 100 percent throttle 
is assumed until readjustment is performed. Simply clearing the code 21 XX will not resolve the 100 
percent (WOT) shifting situation.

 

NOTE: After replacing or adjusting the throttle position sensor linkage, the technician should use the 
diagnostic tool to clear the throttle calibration. Go to the DDR selection menu and locate ACTION 
REQUESTS. Select RESET THROTTLE CALIBRATION and ENTER to set the 0 percent throttle 
counts. After the idle counts are established, the throttle should be moved to the Full position to 
establish the full or Wide Open Throttle (WOT) position (100 percent). The full throttle counts will be 
the same as the idle counts until the throttle is moved. The full throttle counts are set when maximum 
travel is reached so stopping before actual full throttle will set the 100 percent point artificially low. 
Refer to Figure F–2 for proper counts and percentage. Refer to Figure F–3 for illustration of throttle 
position adjustment.

 

B. Throttle Position Sensor (TPS) Adjustment

 

When properly installed by the equipment manufacturer, the TPS should not require adjustment. 
Confirm that the throttle sensor is installed to manufacturer specifications before adjusting the throttle 
position sensor. The idle count should be 50 or higher and full throttle count 200 or lower. The TPS is 
self-calibrating meaning there is no optimum closed throttle or wide open throttle count value. As 
long as the counts are within the 50 to 200 range, the TPS is set properly. Total stroke of 85–130 
counts must be maintained. Watch the movement of the throttle sensor as the controls move it through 
its full stroke. Be sure there is no misalignment or obstruction to smooth movement through the full 
stroke. Make certain the idle and full throttle positions are not in the error zones (refer to Figure F–2). 
The error zones occur when the idle position is less than 14 counts, or when the full throttle position 
is more than 233 counts. When idle or wide open throttle positions are in the error zones, codes 21 12 
and 21 23 occur, respectively. These codes cause the transmission to shift as if the throttle is fully 
depressed (100 percent throttle) affecting shift quality and causing decreased fuel efficiency. Code 
21 XX may be caused by a short or open circuit in the chassis harness or by incorrect voltages. If this 
occurs, refer to code 21 XX chart.

 

NOTE: Use Test Harness J 41339 for measuring voltages.

Current Count — Idle Count

Full Throttle Count — Idle Count
 % Throttle = x 100
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Table F–1. Volts Versus Count for Throttle Sensor Display Reading

CTS Volts CTS Volts CTS Volts CTS Volts CTS Volts CTS Volts

 

0 0 41 81 121 161 201
1 0.0196 42 82 122 162 202
2 43 83 123 163 203
3 44 84 124 164 204
4 45 0.882 85 1.666 125 2.451 165 3.235 205 4.019
5 0.098 46 86 126 166 206
6 47 87 127 167 207
7 48 88 128 168 208
8 49 89 129 169 209
9 50 0.98 90 1.764 130 2.549 170 3.333 210 4.117
10 0.196 51 91 131 171 211
11 52 92 132 172 212
12 53 93 133 173 213
13 54 94 134 174 214
14 55 1.078 95 1.863 135 2.647 175 3.431 215 4.215
15 0.276 56 96 136 176 216
16 57 97 137 177 217
17 58 98 138 178 218
18 59 99 139 179 219
19 60 1.176 100 1.96 140 2.745 180 3.529 220 4.313
20 0.392 61 101 141 181 221
21 62 102 142 182 222
22 63 103 143 183 223
23 64 104 144 184 224
24 65 1.274 105 2.058 145 2.843 185 3.627 225 4.411
25 0.49 66 106 146 186 226
26 67 107 147 187 227
27 68 108 148 188 228
28 69 109 149 189 229
29 70 1.372 110 2.156 150 2.941 190 3.725 230 4.509
30 0.588 71 111 151 191 231
31 72 112 152 192 232
32 73 113 153 193 233
33 74 114 154 194 234
34 75 1.47 115 2.225 155 3.039 195 3.823 235 4.607
35 0.686 76 116 156 196 236
36 77 117 157 197 237
37 78 118 158 198 238
38 79 119 159 199 239
39 80 1.568 120 2.353 160 3.137 200 3.921 240 4.705
40 0.784
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APPENDIX F — THROTTLE POSITION SENSOR ADJUSTMENT

 

Figure F–3. Throttle Position Sensor Adjustment

Fuel lever attachment linkage or bracket must
allow fuel lever to return to closed throttle position

when sensor rod is maintained at full throttle position.
Attach the throttle sensor directly to the engine fuel

lever with no breakover or yield linkages between the
engine fuel lever shaft and the attachment point of the

throttle  sensor.

MOUNTING  PROVISION:
Use M6 x 1.00 or 1⁄4-20 in. series bolts

3 places
Torque M6 x 1.00 bolt to 10–13 N•m (84–120 lb in.)

Torque 1⁄4-20 in. series bolts to 13–14 N•m (108–132 lb in.)
Mount to a solid frame member.  Flatness of
chassis mounting surface must not exceed

0.8 mm (0.03 in.). 

R  152.0 mm (6.00 in.)  MIN
ALLOWANCE  RADIUS

FULLY
RETRACTED

FULL   THROTTLE
118.1 mm (4.65 in.)

30.2 mm (1.19 in.)

55.0 mm (2.17 in.)
MIN  REQUIRED

FOR  CONNECTION
REMOVAL

WIRING  HARNESS

OPERATING  BAND  15.2 – 22.9 mm
                                    (0.6 – 0.9 in.)

47.5 mm (1.87 in.) 

118.1 mm
(4.65 in.)
95.2 mm
(3.75 in.)

93.45 mm (3.679 in.)
87.15 mm (3.431 in.)

HITCH  PIN  CLIP

ENGINE  FUEL  LEVER

Attach to engine or governor
housing using clamp and shims as
required.  Clamp must positively
lock in cable groove.

FULLY  EXTENDED
FORCE  REQUIRED

26.7 N (6.0 LB)  MAX

Fuel control must not move
the throttle sensor beyond

the closed  throttle position
at any time.

The location of the
clamping bracket relative
to the fuel lever at closed
throttle must be maintained
within this range.

(NOTE: Mounting length
+ 50.8 mm (2 inches) equals
cable length)

CLOSED  THROTTLE
95.2 mm (3.75 in.)

MOUNTING
LENGTH

BENDING  LOAD
APPLIED

UNACCEPTABLE  INSTALLATION

Attachment must provide freedom
of motion to allow cable loading in
tension only (no bending loads).

ACCEPTABLE  INSTALLATION

10.0°  MAX  INSTALLED 
OPERATING  ANGLE 
IN  ALL  DIRECTIONS

LOADING  IN
TENSION  ONLY

  V00430.07

HITCH  PIN  CLIP

38.1 mm (1.50 in.)

FULLY  RETRACTED

FULLY  EXTENDED

CLOSED  THROTTLE 183.1 mm (7.21 in.)  MAX

FULL  THROTTLE

SAME  AS  WITHOUT
SLIP-LINK

OPTIONAL  THROTTLE  SENSOR  ASSEMBLY  WITH  SLIP-LINK

160.2 mm (6.31 in.)  MIN
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APPENDIX G — WELDING ON VEHICLE/VEHICLE INTERFACE MODULE

 

WTEC I I I  ELECTRONIC CONTROLS TROUBLESHOOTING MANUAL

 

1–1. WELDING ON VEHICLE

 

When frame or other welding is required on the vehicle, take the following precautions to protect the electronic 
control components:

1. Disconnect the wiring harness connectors at the transmission electronic control unit.

2. Disconnect the positive and negative battery connections, and any electronic control ground wires
connected to the frame or chassis.

3. Cover electronic control components and wiring to protect them from hot sparks, etc.

4. Do not connect welding cables to electronic control components.

 

1–2.  VEHICLE INTERFACE MODULE

 

The Allison Vehicle Interface Module (VIM) containing all Allison system relays and fuses must be used as the 
interface to all vehicle wiring. Refer to Figure G–2 for VIM component location and pin-out.To close an open VIM, 
tighten the bolts in the numerical order shown in Figure G–1 to provide a sealed, water-tight box. Torque the bolts 
to 5–8 N·m (4–6 lb ft).

 

Figure G–1. Vehicle Interface Module

 

WARNING!

 

Do not jump start a vehicle with arc welding equipment. Arc welding
equipment’s dangerously high currents and voltages cannot be reduced to safe
levels.

4

6

8

1

3

7

2

5

V00657

 

APPENDIX G — WELDING ON VEHICLE/VEHICLE INTERFACE MODULE

Copyright 2012 TEREX ® 

https://cranemanuals.com



 

WTEC I I I  ELECTRONIC CONTROLS TROUBLESHOOTING MANUAL
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APPENDIX G — WELDING ON VEHICLE/VEHICLE INTERFACE MODULE

 

Figure G–2. VIM Components Location and Pin-Out Diagram
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APPENDIX H — HYDRAULIC SCHEMATICS

 

WTEC I I I  ELECTRONIC CONTROLS TROUBLESHOOTING MANUAL

 

Figure Description Page No.

 

H–1 C2 Latch Valve H–2

H–2 WT Hydraulic Schematic – Neutral H–3

H–3 WT Hydraulic Schematic – Reverse H–4

H–4 HD 4070 Hydraulic Schematic – 1st Range H–5/H–6

H–5 WT Hydraulic Schematic – 1st Range (2nd Range For HD 4070) H–7

H–6 WT Hydraulic Schematic – 2nd Range (3rd Range For HD 4070) H–8

H–7 WT Hydraulic Schematic – 3rd Range (4th Range For HD 4070) H–9

H–8 WT Hydraulic Schematic – 4th Range (5th Range For HD 4070) H–10

H–9 WT Hydraulic Schematic – 5th Range (6th Range For HD 4070) H–11

H–10 WT Hydraulic Schematic – 6th Range (7th Range For HD 4070) H–12

H–11
through
H–19

MD 3070 Partial Hydraulic Schematic (Various Ranges) H–13
through
H–21

H–20
through
H–23

MD/B 300/B 400 Retarder Hydraulic Schematic H–22
through
H–25

H–24
and

H–25

HD/B 500 Retarder Hydraulic Schematic H–26
and

H–27
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APPENDIX H — THROTTLE POSITION SENSOR ADJUSTMENT

 

Figure H–1. C2 Latch Valve Detail
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Figure H–4.  HD 4070 Hydraulic Schematic — First Range
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APPENDIX J — WT WIRING SCHEMATIC

      

NOTE:  

30

ECU
CONNECTOR

“T”
(BLUE)

BULKHEAD
CONNECTOR
(OPTIONAL)

HD/B 500
ONLY

ENGINE  SPEED – LO

ENGINE  SPEED – HI

OUTPUT  SPEED – LO

OUTPUT  SPEED – HI

TURBINE  SPEED – LO

TURBINE  SPEED – HI

F  SOL  POWER (F – HI)

If wire 144 is connected here, do the following:
1. Remove wire and terminal from ECU harness connector
2. Insert cavity plug in wire seal of ECU connector

F  SOL  LO

C3PS  INPUT

SENSOR  POWER

TRANS  ID

ANALOG  RETURN

OIL  LEVEL  SENSOR  INPUT

A  SOL  LO

B  SOL  LO
B, E  SOL  POWER

C  SOL  LO

D  SOL  LO
A, D, J  SOL  POWER

A – HI

A – HI

A – HIE  SOL  LO
C, G  SOL  POWER

G  SOL  LO

SUMP  TEMP  INPUT

J  SOL  LO

THROTTLE  POSITION  SENSOR

RMR
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Figure J–2. WT Wiring Schematic (TransID 2)
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APPENDIX J — WT WIRING SCHEMATIC
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Figure J–3. WT Wiring Schematic (TransID Details)
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APPENDIX K — TRANSID 1 TEMPERATURE SENSOR AND
SOLENOID RESISTANCE CHARTS

 

Figure K–1. TransID 1 Temperature Sensor Chart
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APPENDIX K — TRANSID 1 TEMPERATURE SENSOR AND
SOLENOID RESISTANCE CHARTS

 

Figure K–2. Solenoid Resistance vs. Temperature Chart
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1–1. ELECTROMAGNETIC/RADIO FREQUENCY INTERFERENCE

 

Be sure that the ECU for the Allison Transmission Electronic Controls is properly grounded to prevent EMI 
interference problems. The chassis frame must be connected to the negative post of the vehicle battery. A proper 
connection to the  chassis frame is required. The connection must be free from rust and paint. The electrical 
integrity of this connection must not deteriorate with the age of the vehicle. If the ECU is cab-mounted, there must 
be two 1

 

1

 

⁄

 

2

 

 to 2 inch braided grounding straps connecting the cab structure to the chassis frame. DO NOT connect 
wire 144-V25 to a bus bar or to any single terminal carrying other electrical loads.

All electrical and electronic systems generate electromagnetic fields that can interfere with other electronic 
systems. Allison Transmission electronic transmission controls comply with Federal Communications Commission 
(FCC) regulations and other guidelines concerning emitted radio frequency interference for transportation 
electronics. The position of Allison Transmission Division of General Motors is that manufacturers and installers 
of EMI/RFI emitting equipment are responsible for adhering to FCC regulations and other guidelines concerning 
emitted radio frequency interference for transportation electronics.

Some radio-telephone or two-way communication radios (land-mobile radio), or the manner in which they are 
installed, can adversely affect vehicle operation or be affected by other vehicle components. Expenses incurred to 
protect vehicle-related systems from EMI/RFI emissions by radio-telephone or two-way communications radios 
(land-mobile radio) or to integrate such devices into vehicles are not the responsibility of Allison Transmission. 

 

1–2. GENERAL GUIDELINES FOR RADIO EQUIPMENT INSTALLATION 

 

The following general guidelines for installing radio-telephone or two-way communications radios (land-mobile 
radio) in a vehicle supplement, but DO NOT replace, detailed instructions provided by the radio equipment 
manufacturer. Detailed installation instructions are the sole responsibility of the radio equipment manufacturer.

Experience has shown that most EMI/RFI problems can be prevented or eliminated by following the guidelines. If 
EMI/RFI problems persist after following the guidelines and after ensuring the installation conforms to the 
guidelines, contact the vehicle and radio equipment manufacturers for additional installation or equipment 
operation instructions.

 

A. Transmitter Installation

 

1. Locate remote radio transmitters as far away from other electronic devices and as near to the side 
of the vehicle body as possible.

2. Mount transceivers (transmitter and receiver in one box) under the dash so as not to interfere with 
vehicle controls or passenger movement.

 

B. Antenna Installation

 

Each vehicle and body style react differently to radio frequency energy. When dealing with an 
unfamiliar vehicle, test various antenna locations by using a magnetic mount antenna and checking 
for adverse effects. Antenna location is a major factor in EMI/RFI problems.

 

C. Antenna Cable Routing

 

1. Use high quality, 95 percent shield coverage, coaxial (coax) cable. Route the coax well away from 
any electronic components.

2. Route antenna cables as far away from vehicle wiring as possible to reduce the likelihood of the 
vehicle wiring acting as an antenna for interference.
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APPENDIX L — EXTERNALLY-GENERATED ELECTRONIC INTERFERENCE

 

D. Radio Wiring and Connector Location

 

1. Connect transmitter power leads directly to the battery.

2. For transceivers (transmitter and receiver in one box) with ignition control, place a 12V power 
contactor at the vehicle battery. Drive the contactor coil, through an appropriate in-line fuse, from 
an ignition circuit not powered during engine cranking.

3. Any negative lead from a handset or control unit must return to battery negative.

4. Connect the positive lead from a handset or control unit directly to battery.

5. Fuse handset or control unit positive and negative leads separately from the transceiver negative 
and positive leads. Use correctly rated fuses.

 

E. Power and Ground Wire Routing

 

Route radio power and ground wires as far away as possible from electronic control modules.

 

F. Troubleshooting

 

The following are common causes of EMI/RFI problems:

 

•

 

Power leads connected to points other than the battery

 

•

 

Improper antenna location

 

•

 

Poor shielding or connections to antenna cable

 

•

 

Transmitter or transceiver wiring too close to vehicle electronics

 

1–3. EXTERNALLY-GENERATED SPEED SENSOR SIGNALS

 

A. Checking for Externally-Generated Speed Sensor Signals

 

Use the following procedures to determine if speed sensor signals generated by a source external to 
the transmission or wiring harness are present:

1. Turn ignition ON.

2. Keep engine OFF.

3. If the ECU is ON (shift selector display remains illuminated), connect the Pro-Link

 

®

 

 Diagnostic 
tool.

 

NOTE: If false speed signals were present at the previous shutdown, the ECU might still be “on” even though 
the ignition is “off.” The Pro-Link

 

®

 

 is powered by ignition power so the ignition must be “on” to use 
the Pro-Link

 

®

 

 to read the speed signals.

 

4. Read speed sensor signals.

5. If a speed sensor signal is other than one (1), then there is a short to another circuit that is carrying 
an AC or PWM signal.

6. Check the resistance of the sensor.

7. Check for shorts to other circuits within the harness or transmission connector. 

8. Check to ensure there is no conductive material inside the connector.

9. Check to be sure speed sensor circuit wires are a twisted pair.

10. Check to ensure a properly grounded drain wire.

11. Check for the presence of a strong external AC signal.

12. Repair or replace parts as required.
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Figure M–1. Diagnostic Tree — WT Series Hydraulic System With Gauges
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Figure M–2. Diagnostic Tree — WT Series Hydraulic System Without Gauges
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Pro-link

 

®

 

 9000 Diagnostic Tools

 

The WTEC III system will require new Pro-Link

 

®

 

 

 

9000 hardware for reprogramming and diagnostics. The 
following is a list of required updates to the current Pro-Link

 

®

 

 9000 hardware:

Limited diagnostic information for the WTEC III system can be accessed through the current WTEC II 
Pro-Link

 

®

 

 9000 hardware. This diagnostic information will however be limited to that information that is common 
to the WTEC II and WTEC III systems. Access to information described in this SIL can only be accessed through 

 

either

 

 the WTEC III Diagnostic Cartridge or by updating the current WTEC II Diagnostic Cartridge with the 
PROM update kit or the WTEC III Reprogramming Cartridge.

The MultiProtocol Cartridge (MPC) and the Reprogramming Card are required to modify customer constants and 
alter Calibration packages within the WTEC III ECU. After completing an ATD-approved training class, those 
ordering a reprogramming cartridge are required to submit a copy of their completion certificate with their order. 
This serves as proof of eligibility to purchase these items. Training is available from ATD and ATD distributors. 

 

Hardware Tool P/N

 

Diagnostic Cartridge J38500-303

PROM Update Kit J38500-313

MultiProtocol Cartridge (MPC) J38500-1500A

Reprogramming PCMCIA Card* J38500-1700

Diagnostic Card* J38500-1800

* Requires J38500-1500A to function
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APPENDIX P — INPUT/OUTPUT FUNCTIONS

 

WARNING!

 

These schematics show the intended use of the specified controls features which
have been validated in the configuration shown. Any miswiring or use of these
features which differs from that shown could result in damage to equipment or
property, personal injury, or loss of life. ALLISON TRANSMISSION IS NOT
LIABLE FOR THE CONSEQUENCES ASSOCIATED WITH MISWIRING
OR UNINTENDED USE OF THESE FEATURES.

 

The schematics which follow were taken from the Sales Tech Data Book entitled “WTEC III Controls.” These 
schematics provide detail information needed to correctly perform input and output function connections. For an 
overview of Input/Output Functions, refer to Section 7 of this manual.

 

A. SECONDARY SHIFT SCHEDULE

 

USES:

 

Provides operator selection of dual shift schedules. Can be used for performance/economy,
loaded/empty, or other shift schedule combinations.

 

VARIABLES TO SPECIFY:

 

None

 

VOCATIONS:

 

Various

 

Figure P–1. Secondary Shift Schedule

 

WARNING!

 

These schematics show the intended use of the specified controls features which
have been validated in the configuration shown. Any miswiring or use of these
features which differs from that shown could result in damage to equipment or
property, personal injury, or loss of life. ALLISON TRANSMISSION IS NOT
LIABLE FOR THE CONSEQUENCES ASSOCIATED WITH MISWIRING
OR UNINTENDED USE OF THESE FEATURES.
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DASH  SWITCH
Open: PRIMARY
  (usually  “PERFORMANCE”)
Closed: SECONDARY
  (usually  “ECONOMY”)

V04856.01

NOTE: The shift schedule identified as
“secondary” is activated when the switch is
closed or the MODE button is selected.

If this function is on the MODE button, the
primary mode will always be selected when
the ECU is powered up.

If this function is controlled by a dash switch,
the selection of primary/secondary mode is
determined, at all times, by the position of
the dash switch.

R

N

D

MODE

SELECT

WIRE  161
SIGNAL  RETURN

WIRE  153  OR  WIRE  177
SECONDARY

SHIFT  SCHEDULE

OPTIONAL
CUSTOMER-FURNISHED

VIW  CONNECTOR(S)

V-31

V-12

This function may be
activated by either the
“MODE” button or by
the external circuit.

For Shift Selector
wiring requirements,
see installation
drawing AS07-27
(see SA 2978 WTEC III Controls and General Information)
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WARNING!

 

These schematics show the intended use of the specified controls features which
have been validated in the configuration shown. Any miswiring or use of these
features which differs from that shown could result in damage to equipment or
property, personal injury, or loss of life. ALLISON TRANSMISSION IS NOT
LIABLE FOR THE CONSEQUENCES ASSOCIATED WITH MISWIRING
OR UNINTENDED USE OF THESE FEATURES.

 

B. D1 SELECTION

 

USES:

 

Provides a convenient means of attaining 1st range hold for pushbutton shift selectors. Range to select is 
programmable for Primary and Secondary modes.

 

VARIABLES TO SPECIFY:

 

Primary Mode selected range, Secondary Mode selected range (usually 1st range). 
Can be used only on the MODE button.

 

VOCATIONS:

 

Various

 

Figure P–2. D1 Selection
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WARNING!

 

These schematics show the intended use of the specified controls features which
have been validated in the configuration shown. Any miswiring or use of these
features which differs from that shown could result in damage to equipment or
property, personal injury, or loss of life. ALLISON TRANSMISSION IS NOT
LIABLE FOR THE CONSEQUENCES ASSOCIATED WITH MISWIRING
OR UNINTENDED USE OF THESE FEATURES.

 

C. PTO ENABLE (USING “PTO” SWITCH) 

 

USES:

 

Permits PTO to be engaged only when engine speed and output speed are in allowable range and throttle is 
low. Also disengages PTO if speeds are exceeded.

 

VARIABLES TO SPECIFY:

 

Minimum and maximum engine speed for engagement, maximum engine speed for 
allowable operation, minimum and maximum output speed for engagement, maximum output speed for 
allowable operation.

 

VOCATIONS:

 

Various (with usage of PTO)

 

Figure P–3. PTO Enable (Using “PTO” Switch)
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Relay shown de-energized
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F3

V04857

WIRE  112  PTO  ENABLE

ECU

S

V

OPTIONAL
CUSTOMER-FURNISHED

VIW  CONNECTOR(S)

V-22

V-13

 

WARNING!

 

These schematics show the intended use of the specified controls features which
have been validated in the configuration shown. Any miswiring or use of these
features which differs from that shown could cause unscheduled operation of the
PTO or other unpredictable operation resulting in damage to equipment or
property, personal injury, or loss of life. ALLISON TRANSMISSION IS NOT
LIABLE FOR THE CONSEQUENCES ASSOCIATED WITH MISWIRING
OR UNINTENDED USE OF THESE FEATURES.
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WARNING!

 

These schematics show the intended use of the specified controls features which
have been validated in the configuration shown. Any miswiring or use of these
features which differs from that shown could result in damage to equipment or
property, personal injury, or loss of life. ALLISON TRANSMISSION IS NOT
LIABLE FOR THE CONSEQUENCES ASSOCIATED WITH MISWIRING
OR UNINTENDED USE OF THESE FEATURES.

 

C. PTO ENABLE (USING “PTO” SWITCH — OPTIONAL) 

 

USES:

 

Permits PTO to be engaged only when engine speed and output speed are in allowable range and throttle is 
low. Also disengages PTO if speeds are exceeded.

 

VARIABLES TO SPECIFY:

 

Minimum and maximum engine speed for engagement, maximum engine speed for 
allowable operation, minimum and maximum output speed for engagement, maximum output speed for 
allowable operation.

 

VOCATIONS:

 

Various (with usage of PTO)

 

Figure P–4. PTO Enable (Using “PTO” Switch — Optional)

F2

D2

NC

COM

VIM

PTO
SWITCH

WIRE  161
SIGNAL  RETURN

WIRE  153  PTO  ENABLE  INPUT

Relay shown de-energized

SWITCHED
POWER

DASH
LIGHT

PTO
PRESSURE
SWITCH

PTO
NO

F3

V04858

WIRE  112  PTO  ENABLE

ECU

S

V

OPTIONAL
CUSTOMER-FURNISHED

VIW  CONNECTOR(S)

V-12

V-22

V-31

Copyright 2012 TEREX ® 

https://cranemanuals.com



 

Copyright © 1999 General Motors Corp. P–5

 

WTEC I I I  ELECTRONIC CONTROLS TROUBLESHOOTING MANUAL

 

APPENDIX P — INPUT/OUTPUT FUNCTIONS

 

WARNING!

 

These schematics show the intended use of the specified controls features which
have been validated in the configuration shown. Any miswiring or use of these
features which differs from that shown could result in damage to equipment or
property, personal injury, or loss of life. ALLISON TRANSMISSION IS NOT
LIABLE FOR THE CONSEQUENCES ASSOCIATED WITH MISWIRING
OR UNINTENDED USE OF THESE FEATURES.

 

C. PTO ENABLE (USING “MODE” BUTTON)

 

USES:

 

Permits PTO to be engaged only when engine speed and output speed are in allowable range and throttle is 
low. Also disengages PTO if speeds are exceeded.

 

VARIABLES TO SPECIFY:

 

Minimum and maximum engine speed for engagement, maximum engine speed for 
allowable operation, minimum and maximum output speed for engagement, maximum output speed for 
allowable operation.

 

VOCATIONS:

 

Various (with usage of PTO)

 

Figure P–5. PTO Enable (Using “MODE” Button)
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For Shift Selector
wiring requirements,
see installation
drawing AS07-27
(see SA 2978 WTEC III Controls and General Information)
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WARNING!

 

These schematics show the intended use of the specified controls features which
have been validated in the configuration shown. Any miswiring or use of these
features which differs from that shown could result in damage to equipment or
property, personal injury, or loss of life. ALLISON TRANSMISSION IS NOT
LIABLE FOR THE CONSEQUENCES ASSOCIATED WITH MISWIRING
OR UNINTENDED USE OF THESE FEATURES.

 

D. SHIFT SELECTOR TRANSITION

 

USES:

 

When two shift selectors are used, to select which one is active.

 

VARIABLES TO SPECIFY:

 

None

 

VOCATIONS:

 

Various

 

Figure P–6. Shift Selector Transition

 

WARNING!

 

If this function is enabled in the shift calibration, the function MUST be integrated
into the vehicle wiring. If the function is available in the shift calibration but will
not be used in the vehicle, it MUST be disabled in the calibration.
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For Shift Selector
wiring requirements,
see installation
drawing AS07-27
(see SA 2978 WTEC III Controls and General Information)
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WARNING!

 

These schematics show the intended use of the specified controls features which
have been validated in the configuration shown. Any miswiring or use of these
features which differs from that shown could result in damage to equipment or
property, personal injury, or loss of life. ALLISON TRANSMISSION IS NOT
LIABLE FOR THE CONSEQUENCES ASSOCIATED WITH MISWIRING
OR UNINTENDED USE OF THESE FEATURES.

 

E. AUXILIARY FUNCTION RANGE INHIBIT (STANDARD)

 

USES:

 

Prevents inadvertent range selection when auxiliary equipment is operating or prevents engagement of the 
transmission unless brake pedal is depressed.

 

VARIABLES TO SPECIFY:

 

None

 

VOCATIONS:

 

Transit bus, school bus — auxiliary equipment input; various (brake pedal input)

 

Figure P–7. Auxiliary Function Range Inhibit (Standard)

 

WARNING!

 

If this function is enabled in the shift calibration, the function MUST be integrated
into the vehicle wiring. If the function is available in the shift calibration but will
not be used in the vehicle, it MUST be disabled in the calibration.

– OR –

V04861

Switch is open
when auxiliary
equipment is

operating

Switch closes
when brakes
are applied

WIRE  161
SIGNAL  RETURN

WIRE  155
AUX.  FUNCTION

RANGE  INHIBIT (STD)

WIRE  161

WIRE  155

NOTE: ECUs with this function activated must have wire 155
permanently connected to wire 161 if the function is not being used.

ECU

S

V

V-31

V-11

OPTIONAL
CUSTOMER-FURNISHED

VIW  CONNECTOR(S)

 

WARNING!

 

These schematics show the intended use of the specified controls features which
have been validated in the configuration shown. Any miswiring or use of these
features which differs from that shown could cause unintended selection of range
or other unpredictable operation resulting in damage to equipment or property,
personal injury, or loss of life. ALLISON TRANSMISSION IS NOT LIABLE
FOR THE CONSEQUENCES ASSOCIATED WITH MISWIRING OR
UNINTENDED USE OF THESE FEATURES.
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WARNING!

 

These schematics show the intended use of the specified controls features which
have been validated in the configuration shown. Any miswiring or use of these
features which differs from that shown could result in damage to equipment or
property, personal injury, or loss of life. ALLISON TRANSMISSION IS NOT
LIABLE FOR THE CONSEQUENCES ASSOCIATED WITH MISWIRING
OR UNINTENDED USE OF THESE FEATURES.

 

F. AUXILIARY FUNCTION RANGE INHIBIT (SPECIAL)

 

USES:

 

Prevents inadvertent range selection when auxiliary equipment is operating. Used in emergency equipment 
to prevent inadvertent range selection from NEUTRAL.

 

VARIABLES TO SPECIFY:

 

None

 

VOCATIONS:

 

Fire trucks, crash trucks

 

Figure P–8. Auxiliary Function Range Inhibit (Special)
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within 120 seconds.  If the state of the 
two input signals is different for longer 
than this time period, the “SERVICE 
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will be stored in memory, and neutral-to-
range shifts will NOT be inhibited.

NOTE: The “SERVICE 
TRANS” light must be 
mounted in the dash and 
in clear view of the 
operator.  Preferred lens 
color is red (amber is 
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OPTIONAL
CUSTOMER-FURNISHED

VIW  CONNECTOR(S)

 

WARNING!

 

These schematics show the intended use of the specified controls features which
have been validated in the configuration shown. Any miswiring or use of these
features which differs from that shown could cause unintended selection of range
or other unpredictable operation resulting in damage to equipment or property,
personal injury, or loss of life. ALLISON TRANSMISSION IS NOT LIABLE
FOR THE CONSEQUENCES ASSOCIATED WITH MISWIRING OR
UNINTENDED USE OF THESE FEATURES.
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WARNING!

 

These schematics show the intended use of the specified controls features which
have been validated in the configuration shown. Any miswiring or use of these
features which differs from that shown could result in damage to equipment or
property, personal injury, or loss of life. ALLISON TRANSMISSION IS NOT
LIABLE FOR THE CONSEQUENCES ASSOCIATED WITH MISWIRING
OR UNINTENDED USE OF THESE FEATURES.

 

G. AUXILIARY HOLD

 

USES:

 

Provide a discrete input to hold the transmission in present range.

 

VARIABLES TO SPECIFY:

 

None

 

VOCATIONS:

 

Various

 

Figure P–9. Auxiliary Hold
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WARNING!

 

These schematics show the intended use of the specified controls features which
have been validated in the configuration shown. Any miswiring or use of these
features which differs from that shown could result in damage to equipment or
property, personal injury, or loss of life. ALLISON TRANSMISSION IS NOT
LIABLE FOR THE CONSEQUENCES ASSOCIATED WITH MISWIRING
OR UNINTENDED USE OF THESE FEATURES.

 

H. ENGINE BRAKE/PRESELECT REQUEST AND ENGINE BRAKE ENABLE 
(EXHAUST BRAKE)

 

USES:

 

Used with engine brakes to signal the ECU that the brake is active and to provide increased braking by 
preselecting a lower range. Also prevents engagement of engine brake with throttle > 0 or lockup OFF. 

 

VARIABLES TO SPECIFY:

 

Preselect range. Standard value is second range.

 

VOCATIONS:

 

Various

 

Figure P–10. Engine Brake/Preselect Request and Engine Brake Enable (Exhaust Brake)
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NOTE: This switch is part of the engine brake system and
provides an indication when the engine is at closed throttle.
This switch, or an equivalent control feature, is REQUIRED
for all installations.

NOTE: The engine brake must provide a low engine speed
shutoff feature, set to disable the brake at a speed slightly
higher than idle rpm.
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NOTE: If the engine brake is an inductive load, it must be diode
suppressed.
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WARNING!

 

These schematics show the intended use of the specified controls features which
have been validated in the configuration shown. Any miswiring or use of these
features which differs from that shown could result in damage to equipment or
property, personal injury, or loss of life. ALLISON TRANSMISSION IS NOT
LIABLE FOR THE CONSEQUENCES ASSOCIATED WITH MISWIRING
OR UNINTENDED USE OF THESE FEATURES.

 

H. ENGINE BRAKE/PRESELECT REQUEST AND ENGINE BRAKE ENABLE 
(EXHAUST BRAKE – OPTIONAL)

 

USES:

 

Used with engine brakes controlled by electronic engines to signal the ECU that the brake is active and to 
provide increased braking by preselecting a lower range. Also prevents engagement of engine brake with 
throttle > 0 or lockup OFF. 

 

VARIABLES TO SPECIFY:

 

Preselect range. Standard value is second range.

 

VOCATIONS:

 

Various

 

Figure P–11. Engine Brake/Preselect Request and Engine Brake Enable (Exhaust Brake — Optional)
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NOTE: If the engine brake is an inductive load,
it must be diode suppressed.
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WARNING!

 

These schematics show the intended use of the specified controls features which
have been validated in the configuration shown. Any miswiring or use of these
features which differs from that shown could result in damage to equipment or
property, personal injury, or loss of life. ALLISON TRANSMISSION IS NOT
LIABLE FOR THE CONSEQUENCES ASSOCIATED WITH MISWIRING
OR UNINTENDED USE OF THESE FEATURES.

 

H. ENGINE BRAKE/PRESELECT REQUEST AND ENGINE BRAKE ENABLE 
(COMPRESSION BRAKE)

 

USES:

 

Used with single-level compression brakes to signal the ECU that the brake is active and to provide 
increased braking by preselecting a lower range. Also prevents engagement of engine brake with 
throttle > 0 or lockup OFF. 

 

VARIABLES TO SPECIFY:

 

Preselect range. Standard value is fourth range.

 

VOCATIONS:

 

Various

 

Figure P–12. Engine Brake/Preselect Request and Engine Brake Enable (Compression Brake)
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WARNING!

 

These schematics show the intended use of the specified controls features which
have been validated in the configuration shown. Any miswiring or use of these
features which differs from that shown could result in damage to equipment or
property, personal injury, or loss of life. ALLISON TRANSMISSION IS NOT
LIABLE FOR THE CONSEQUENCES ASSOCIATED WITH MISWIRING
OR UNINTENDED USE OF THESE FEATURES.

 

H. ENGINE BRAKE AND PRESELECT REQUEST AND ENGINE BRAKE ENABLE 
(MULTIPLE LEVEL COMPRESSION BRAKE)

 

USES:

 

Used with multiple-level compression brakes to signal the ECU that the brake is active and to provide 
increased braking by preselecting a lower range. Also prevents engagement of engine brake with 
throttle > 0 or lockup OFF.

 

VARIABLES TO SPECIFY:

 

Preselect range. Standard value is fourth range.

 

VOCATIONS:

 

Various

 

Figure P–13. Engine Brake and Preselect Request and Engine Brake Enable (Multiple Level Compression Brake)
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WARNING!

 

These schematics show the intended use of the specified controls features which
have been validated in the configuration shown. Any miswiring or use of these
features which differs from that shown could result in damage to equipment or
property, personal injury, or loss of life. ALLISON TRANSMISSION IS NOT
LIABLE FOR THE CONSEQUENCES ASSOCIATED WITH MISWIRING
OR UNINTENDED USE OF THESE FEATURES.

 

I. ENGINE BRAKE/PRESELECT REQUEST AND ENGINE BRAKE ENABLE 
(EXHAUST BRAKE — SPECIAL)

 

USES:

 

Used with engine brakes to provide a signal to the ECU that the brake is active and to provide increased 
braking by preselecting a lower range. Also prevents engagement of engine brake with throttle > 0 or 
lockup OFF.

 

VARIABLES TO SPECIFY:

 

Preselect range. Standard value is second range.

 

VOCATIONS:

 

Various

 

Figure P–14. Engine Brake/Preselect Request and Engine Brake Enable (Exhaust Brake — Special)

E2

B1

NC

COM

VIM

ENGINE  BRAKE
DASH  SWITCH

DASH
LIGHT

ENGINE  THROTTLE
SWITCH

WIRE  119
ENGINE  BRAKE  AND

PRESELECT  REQUEST

WIRE  132
ENGINE  BRAKE
ENABLE  OUPUT

Relay shown de-energized

SWITCHED
POWER

ENGINE
BRAKE

NO
E3

V04867

BRAKE
ON

ECU

S

V
V-3

S-11

OPTIONAL
CUSTOMER-FURNISHED

VIW  CONNECTOR(S)

NOTE: This switch is part of the engine brake system and
provides an indication when the engine is at closed throttle.
This switch, or an equivalent control feature, is REQUIRED
for all installations.

NOTE: The engine brake must provide a low engine speed
shutoff feature, set to disable the brake at a speed slightly
higher than idle rpm.
NOTE: If the engine brake is an inductive load, it must be diode
suppressed.
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WARNING!

 

These schematics show the intended use of the specified controls features which
have been validated in the configuration shown. Any miswiring or use of these
features which differs from that shown could result in damage to equipment or
property, personal injury, or loss of life. ALLISON TRANSMISSION IS NOT
LIABLE FOR THE CONSEQUENCES ASSOCIATED WITH MISWIRING
OR UNINTENDED USE OF THESE FEATURES.

 

I. ENGINE BRAKE/PRESELECT REQUEST AND ENGINE BRAKE ENABLE 
(COMPRESSION BRAKE — SPECIAL)

 

USES:

 

Used with engine brakes to provide a signal to the ECU that the brake is active and to provide increased 
braking by preselecting a lower range. Also prevents engagement of engine brake with throttle > 0 or 
lockup off.

 

VARIABLES TO SPECIFY:

 

Preselect range. Standard value is fourth range.

 

VOCATIONS:

 

Various

 

Figure P–15. Engine Brake/Preselect Request and Engine Brake Enable (Compression Brake — Special)
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NOTE: This switch is part of the engine brake system and
provides an indication when the engine is at closed throttle.
This switch, or an equivalent control feature, is RECOMMENDED
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NOTE: If the engine brake is an inductive load, it must be diode
suppressed.
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WARNING!

These schematics show the intended use of the specified controls features which
have been validated in the configuration shown. Any miswiring or use of these
features which differs from that shown could result in damage to equipment or
property, personal injury, or loss of life. ALLISON TRANSMISSION IS NOT
LIABLE FOR THE CONSEQUENCES ASSOCIATED WITH MISWIRING
OR UNINTENDED USE OF THESE FEATURES.

J. FIRE TRUCK PUMP MODE
USES: Facilitates engagement of split shaft PTO and shifts transmission to fourth range lockup.

VARIABLES TO SPECIFY: None

VOCATIONS: Fire Truck Pumpers

SYSTEM OPERATION
OPERATOR ACTION — System Response

TO ENGAGE:

1. SELECT NEUTRAL — Transmission shifts to Neutral.

2. APPLY PARKING BRAKE — None

3. SELECT PUMP — Turns on “Pump Mode Requested” light. Stops output shaft rotation. When split-shaft 
engages, PPE signal and “Pump Engaged” light are turned on. Transmission output unlocks.

4. SELECT DRIVE — Transmission shifts to fourth lockup. “OK To Pump” light is turned on.

TO DISENGAGE:

1. SELECT NEUTRAL — Transmission shifts to Neutral if output rpm < 1000.

2. SELECT ROAD MODE — Stops output shaft rotation. PTO disengages. Transmission shifts back to Neutral. If the 
output shaft rotation continues, press the momentary transmission brake switch before selecting road mode. This 
will cause the transmission output shaft to stop if transmission is in neutral and shaft rotation is less than 100 rpm.

Figure P–16. Fire Truck Pump Mode

WARNING!
If this function is enabled in the shift calibration, the function MUST be integrated
into the vehicle wiring. If the function is available in the shift calibration but will
not be used in the vehicle, it MUST be disabled in the calibration.

V04869
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WARNING!

These schematics show the intended use of the specified controls features which
have been validated in the configuration shown. Any miswiring or use of these
features which differs from that shown could result in damage to equipment or
property, personal injury, or loss of life. ALLISON TRANSMISSION IS NOT
LIABLE FOR THE CONSEQUENCES ASSOCIATED WITH MISWIRING
OR UNINTENDED USE OF THESE FEATURES.

J. FIRE TRUCK PUMP MODE (OPTIONAL)
USES: Facilitates engagement of split shaft PTO and shifts transmission to fourth range lockup.

VARIABLES TO SPECIFY: None

VOCATIONS: Fire Truck Pumpers

SYSTEM OPERATION
OPERATOR ACTION — System Response

TO ENGAGE:

1. SELECT NEUTRAL — Transmission shifts to Neutral.

2. APPLY PARKING BRAKE — None

3. SELECT PUMP — Turns on “Pump Mode Requested” light. Turns on both input signals to ECU (wires 117 
and 118) which activates “fire truck” mode. When split-shaft shifts, “Pump Engaged” light is turned on. 

4. SELECT DRIVE — Transmission shifts to fourth lockup. “OK To Pump” light is turned on. 

TO DISENGAGE:

1. SELECT NEUTRAL — Transmission shifts to Neutral if output rpm < 1000.

2. SELECT ROAD MODE — PTO disengages. If the output shaft rotation continues, press the momentary 
transmission brake switch before selecting road mode. This will cause the transmission output shaft to stop if 
transmission is in neutral and shaft rotation is less than 100 rpm.

Figure P–17. Fire Truck Pump Mode (Optional)

WARNING!
If this function is enabled in the shift calibration, the function MUST be integrated
into the vehicle wiring. If the function is available in the shift calibration but will
not be used in the vehicle, it MUST be disabled in the calibration.
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WARNING!

These schematics show the intended use of the specified controls features which
have been validated in the configuration shown. Any miswiring or use of these
features which differs from that shown could result in damage to equipment or
property, personal injury, or loss of life. ALLISON TRANSMISSION IS NOT
LIABLE FOR THE CONSEQUENCES ASSOCIATED WITH MISWIRING
OR UNINTENDED USE OF THESE FEATURES.

K. QUICK-TO-NEUTRAL PUMP

USES: Automatically shifts transmission to NEUTRAL when pumped medium approaches excessive pressure 
levels.

VARIABLES TO SPECIFY: None

VOCATIONS: Oil field pumping

Figure P–18. Quick-To-Neutral Pump

WARNING!
If this function is enabled in the shift calibration, the function MUST be integrated
into the vehicle wiring. If the function is available in the shift calibration but will
not be used in the vehicle, it MUST be disabled in the calibration.

WIRE  119
QUICK-TO-NEUTRAL

PUMP

SWITCHED
POWER

PUMP
PRESSURE

V04871.01

Switch opens when pump pressure reaches
excessive levels.

To re-engage transmission, neutral must be
selected before selecting drive.

This function is active only in secondary mode.

•

•

•

NOTE: This function must NOT be used when the
transmission is used for propulsion.

ECU

S

V

S-11

OPTIONAL
CUSTOMER-FURNISHED

VIW  CONNECTOR(S)

WARNING!

These schematics show the intended use of the specified controls features which
have been validated in the configuration shown. Any miswiring or use of these
features which differs from that shown could cause unintended selection of range
or other unpredictable operation resulting in damage to equipment or property,
personal injury, or loss of life. ALLISON TRANSMISSION IS NOT LIABLE
FOR THE CONSEQUENCES ASSOCIATED WITH MISWIRING OR
UNINTENDED USE OF THESE FEATURES.
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WARNING!

These schematics show the intended use of the specified controls features which
have been validated in the configuration shown. Any miswiring or use of these
features which differs from that shown could result in damage to equipment or
property, personal injury, or loss of life. ALLISON TRANSMISSION IS NOT
LIABLE FOR THE CONSEQUENCES ASSOCIATED WITH MISWIRING
OR UNINTENDED USE OF THESE FEATURES.

L. AUTOMATIC NEUTRAL FOR PTO (STANDARD)

USES: Provides for automatic selection of NEUTRAL when PTO is operated regardless of range selected. 
Requires re-selecting range to shift out of NEUTRAL. Shown with range indicator output.

VARIABLES TO SPECIFY: Maximum output speed for activating this function. Range indicator = neutral.

VOCATIONS: Various (with usage of PTO)

Figure P–19. Automatic Neutral for PTO (Standard)

WARNING!

If this function is enabled in the shift calibration, the function MUST be integrated
into the vehicle wiring. If the function is available in the shift calibration but will
not be used in the vehicle, it MUST be disabled in the calibration.

This function must not be used with Neutral Indicator For PTO (Output “S”).
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WARNING!

These schematics show the intended use of the specified controls features which
have been validated in the configuration shown. Any miswiring or use of these
features which differs from that shown could cause unintended selection of range
or other unpredictable operation resulting in damage to equipment or property,
personal injury, or loss of life. ALLISON TRANSMISSION IS NOT LIABLE
FOR THE CONSEQUENCES ASSOCIATED WITH MISWIRING OR
UNINTENDED USE OF THESE FEATURES.
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WARNING!

These schematics show the intended use of the specified controls features which
have been validated in the configuration shown. Any miswiring or use of these
features which differs from that shown could result in damage to equipment or
property, personal injury, or loss of life. ALLISON TRANSMISSION IS NOT
LIABLE FOR THE CONSEQUENCES ASSOCIATED WITH MISWIRING
OR UNINTENDED USE OF THESE FEATURES.

Q. TWO SPEED AXLE INPUT AND OUTPUT 

USES: Provides output speed interlock for axle engagement, input to ECU, and input to speedometer to adjust for 
axle ratio change.

VARIABLES TO SPECIFY: Output speed to activate, output speed to deactivate

VOCATIONS: Dump truck, refuse packer, cement mixer, two-speed axle equipped vehicles

Figure P–20. Two Speed Axle Input and Output
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+
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A3
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V04874

HIGH

LOW

GND
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NOTE: If the axle actuator is an inductive load,
it must be diode suppressed.
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WARNING!

These schematics show the intended use of the specified controls features which
have been validated in the configuration shown. Any miswiring or use of these
features which differs from that shown could result in damage to equipment or
property, personal injury, or loss of life. ALLISON TRANSMISSION IS NOT
LIABLE FOR THE CONSEQUENCES ASSOCIATED WITH MISWIRING
OR UNINTENDED USE OF THESE FEATURES.

R. MANUAL LOCKUP

USES: Provides for the manual application of the lockup clutch for non-roading applications. Uses two inputs: 
one to select manual versus automatic lockup shift mode, and the second as the switching mechanism to 
command the lockup clutch on and off.

VARIABLES TO SPECIFY: None

VOCATIONS: Oil field pumping, mud pumps, hoists, drilling

Figure P–21. Manual Lockup

WARNING!
If this function is enabled in the shift calibration, the function MUST be integrated
into the vehicle wiring. If the function is available in the shift calibration but will
not be used in the vehicle, it MUST be disabled in the calibration.

V04875.01

WIRE  154
MANUAL  LOCKUP  ENABLE

WIRE  161  SIGNAL  RETURN

WIRE  155  MANUAL  LOCKUP

SWITCH  1
AUTOMATIC/MANUAL

LOCKUP

OPERATING  PROCEDURE

SWITCH  1
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OPEN

CLOSED

CLOSED

SWITCH  2

OPEN

CLOSED

OPEN

CLOSED

Normal Auto Lockup Operation

Normal Auto Lockup Operation

Converter Operation Only

Lockup Operation OnlySWITCH  2
LOCKUP  ON/LOCKUP  OFF

NOTE: This function must NOT be used when the
transmission is used for vehicle propulsion.

ECU
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VIW  CONNECTOR(S)
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WARNING!

These schematics show the intended use of the specified controls features which
have been validated in the configuration shown. Any miswiring or use of these
features which differs from that shown could result in damage to equipment or
property, personal injury, or loss of life. ALLISON TRANSMISSION IS NOT
LIABLE FOR THE CONSEQUENCES ASSOCIATED WITH MISWIRING
OR UNINTENDED USE OF THESE FEATURES.

WARNING!

These schematics show the intended use of the specified controls features which
have been validated in the configuration shown. Any miswiring or use of these
features which differs from that shown could cause unintended selection of range
or other unpredictable operation resulting in damage to equipment or property,
personal injury, or loss of life. ALLISON TRANSMISSION IS NOT LIABLE
FOR THE CONSEQUENCES ASSOCIATED WITH MISWIRING OR
UNINTENDED USE OF THESE FEATURES.

V. REVERSE ENABLE

USES: Provides for a separate instrument panel-mounted switch which must be pressed simultaneously with the 
REVERSE button to achieve Reverse.

VARIABLES TO SPECIFY: None

VOCATIONS: European transit buses and tour buses

Figure P–22. Reverse Enable

WARNING!
If this function is enabled in the shift calibration, the function MUST be integrated
into the vehicle wiring. If the function is available in the shift calibration but will
not be used in the vehicle, it MUST be disabled in the calibration.

MOMENTARY
SWITCH

V04876

WIRE  161
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REVERSE  ENABLE
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S
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WARNING!

These schematics show the intended use of the specified controls features which
have been validated in the configuration shown. Any miswiring or use of these
features which differs from that shown could result in damage to equipment or
property, personal injury, or loss of life. ALLISON TRANSMISSION IS NOT
LIABLE FOR THE CONSEQUENCES ASSOCIATED WITH MISWIRING
OR UNINTENDED USE OF THESE FEATURES.

X. SHIFT IN PROCESS/SHIFT ENABLE

USES: Used to reduce engine power during a shift for high horsepower applications.

VARIABLES TO SPECIFY: None

VOCATIONS: Oil field pumping

OPERATING PROCEDURE

1. ECU sends signal (“Shift in Process”) to powertrain module that a shift is being requested.

2. Powertrain module reduces engine power and sends a signal to ECU (“Shift Enable”)
indicating that it is OK to shift.

3. ECU commands shift. When shift is completed, “Shift in Process” output turns off.

4. Powertrain module turns off the Shift Enable signal.

Figure P–23. Shift in Process/Shift Enable

WARNING!
If this function is enabled in the shift calibration, the function MUST be integrated
into the vehicle wiring. If the function is available in the shift calibration but will
not be used in the vehicle, it MUST be disabled in the calibration.
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NOTE: This function must NOT be used when the
transmission is used for vehicle propulsion.
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WARNING!

These schematics show the intended use of the specified controls features which
have been validated in the configuration shown. Any miswiring or use of these
features which differs from that shown could result in damage to equipment or
property, personal injury, or loss of life. ALLISON TRANSMISSION IS NOT
LIABLE FOR THE CONSEQUENCES ASSOCIATED WITH MISWIRING
OR UNINTENDED USE OF THESE FEATURES.

Y. ANTI-LOCK BRAKE RESPONSE

USES: Signals the ECU when ABS function is active, so that lockup clutch and retarder will be disabled.

VARIABLES TO SPECIFY: None

VOCATIONS: Various

For schematics of this function, see the ANTI-LOCK BRAKES section located in Section 
C: Vehicle Electrical System Interface of SA2978, WTEC III Controls And General 
Information.
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WARNING!

These schematics show the intended use of the specified controls features which
have been validated in the configuration shown. Any miswiring or use of these
features which differs from that shown could result in damage to equipment or
property, personal injury, or loss of life. ALLISON TRANSMISSION IS NOT
LIABLE FOR THE CONSEQUENCES ASSOCIATED WITH MISWIRING
OR UNINTENDED USE OF THESE FEATURES.

Y. ANTI-LOCK BRAKE RESPONSE (OPTIONAL)

USES: Provides for enhanced control of lockup and retarder during hard braking conditions. Can be used 
separately or in conjunction with ABS.

VARIABLES TO SPECIFY: None

VOCATIONS: Various

Figure P–24. Anti-Lock Brake Response (Optional)
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WARNING!

These schematics show the intended use of the specified controls features which
have been validated in the configuration shown. Any miswiring or use of these
features which differs from that shown could result in damage to equipment or
property, personal injury, or loss of life. ALLISON TRANSMISSION IS NOT
LIABLE FOR THE CONSEQUENCES ASSOCIATED WITH MISWIRING
OR UNINTENDED USE OF THESE FEATURES.

Z. RETARDER ENABLE

USES: Provides for operator ON/OFF control of the retarder, transmission temperature indication, and brake 
lights during retarder operation.

USES: None

VOCATIONS: Various. This function is required for retarder-equipped transmissions.

Figure P–25. Retarder Enable

V04879

WIRE  163
RETARDER  ENABLE

WIRE  125
RETARDER  INDICATOR

WIRE  143H
SIGNAL  RETURN

WIRE  137
SERVICE  BRAKE  STATUS

RETARDER
ON

TRANS
TEMP

(YELLOW)

WIRE  161  SIGNAL  RETURN

WIRE  105
RETARDER  OR  SUMP  TEMP

RETARDER
DASH  SWITCH

Closed = On

Closed =
Brakes  On

BRAKE
PEDAL  SWITCH

Relays shown
de-energized

CUSTOMER-
FURNISHED

RELAY
BRAKE
LIGHTS
SWITCH

BRAKE
LIGHTS

SWITCHED
POWER

UNSWITCHED
POWER

E1

C2

NC

COM

VIM

NO

NC

COM NO

D1

NOTE: If vehicle is equipped
with air brakes, this switch
should close at 2 – 5 psi.

NOTE: Use of this light
is optional with a transit
bus or when using a
transmission temp gauge.

CRUISE
CONTROL
“BRAKE

   STATUS”
INPUT

+

WIRE  105

SWITCHED  POWER

If current in lamp circuit
exceeds 0.5 amp, ground
lamp through a relay

NC

COM NO

ECU

S

V V-29

V-19

S-32

S-27

V-18

V-31

OPTIONAL
CUSTOMER-FURNISHED

VIW  CONNECTOR(S)

Copyright 2012 TEREX ® 

https://cranemanuals.com



Copyright © 1999 General Motors Corp. P–27

WTEC I I I  ELECTRONIC CONTROLS TROUBLESHOOTING MANUAL

APPENDIX P — INPUT/OUTPUT FUNCTIONS

WARNING!

These schematics show the intended use of the specified controls features which
have been validated in the configuration shown. Any miswiring or use of these
features which differs from that shown could result in damage to equipment or
property, personal injury, or loss of life. ALLISON TRANSMISSION IS NOT
LIABLE FOR THE CONSEQUENCES ASSOCIATED WITH MISWIRING
OR UNINTENDED USE OF THESE FEATURES.

AA. SERVICE BRAKE STATUS

USES: Indicates to the ECU whether vehicle braking is being provided by the retarder or vehicle brakes, so that 
the transmission controls can be adapted accordingly.

VARIABLES TO SPECIFY: None

VOCATIONS: Various. This function is required for retarder-equipped transmissions.

This function is used in conjunction with Input Function , Retarder Enable. Refer to 
schematic for Input Function Retarder Enable, noting the use of wire 137.
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WARNING!

These schematics show the intended use of the specified controls features which
have been validated in the configuration shown. Any miswiring or use of these
features which differs from that shown could result in damage to equipment or
property, personal injury, or loss of life. ALLISON TRANSMISSION IS NOT
LIABLE FOR THE CONSEQUENCES ASSOCIATED WITH MISWIRING
OR UNINTENDED USE OF THESE FEATURES.

AF. DIFFERENTIAL CLUTCH REQUEST

USES: Provides for operator ON/OFF control of the differential locking clutch in the MD 3070PT transmission 
transfer case. 

VARIABLES TO SPECIFY: None

VOCATIONS: Various. This function is required for all MD 3070PT transmissions and used only with that 
model.

Figure P–26. Differential Clutch Request

E1

E1

NC

COM

VIM

WIRE  163
DIFFERENTIAL

CLUTCH  REQUEST

WIRE  143H
SIGNAL  RETURN

WIRE  125
DIFFERENTIAL  CLUTCH  ENABLE

Relay shown de-energized

SWITCHED
POWER

DASH
SWITCH

NO

D1

V04880

DIFF
CLUTCH

ECU

S

V

V-18

S-32

S-27

OPTIONAL
CUSTOMER-FURNISHED

VIW  CONNECTOR(S)

Copyright 2012 TEREX ® 

https://cranemanuals.com



Copyright © 1999 General Motors Corp. P–29

WTEC I I I  ELECTRONIC CONTROLS TROUBLESHOOTING MANUAL

APPENDIX P — INPUT/OUTPUT FUNCTIONS

WARNING!

These schematics show the intended use of the specified controls features which
have been validated in the configuration shown. Any miswiring or use of these
features which differs from that shown could result in damage to equipment or
property, personal injury, or loss of life. ALLISON TRANSMISSION IS NOT
LIABLE FOR THE CONSEQUENCES ASSOCIATED WITH MISWIRING
OR UNINTENDED USE OF THESE FEATURES.

AG. AUTOMATIC NEUTRAL FOR REFUSE PACKER AND PTO ENABLE 
(OPTION 1)

USES: Provides for automatic selection of NEUTRAL and activation of fast idle when park brake is applied. 
Automatically re-engages transmission when park brake is released. PTO can be enabled independent
of transmission range.

VARIABLES TO SPECIFY: Max output rpm to enable Neutral, max engine rpm for PTO
engagement, max engine rpm for PTO operation, max output rpm for PTO engagement,
max output rpm for PTO operation.

VOCATIONS: Refuse packer, recycling truck

Figure P–27. Automatic Neutral for Refuse Packer and PTO Enable (Option 1)
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NOTE: The fast idle solenoid
must be diode suppressed.

WARNING!

These schematics show the intended use of the specified controls features which
have been validated in the configuration shown. Any miswiring or use of these
features which differs from that shown could cause unintended selection of range
or other unpredictable operation resulting in damage to equipment or property,
personal injury, or loss of life. ALLISON TRANSMISSION IS NOT LIABLE
FOR THE CONSEQUENCES ASSOCIATED WITH MISWIRING OR
UNINTENDED USE OF THESE FEATURES.
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WARNING!

These schematics show the intended use of the specified controls features which
have been validated in the configuration shown. Any miswiring or use of these
features which differs from that shown could result in damage to equipment or
property, personal injury, or loss of life. ALLISON TRANSMISSION IS NOT
LIABLE FOR THE CONSEQUENCES ASSOCIATED WITH MISWIRING
OR UNINTENDED USE OF THESE FEATURES.

AG. AUTOMATIC NEUTRAL FOR REFUSE PACKER AND PTO ENABLE 
(OPTION 2)

USES: Provides for automatic selection of NEUTRAL and activation of fast idle when work brake is applied. 
Automatically re-engages transmission when park brake is released. PTO can be enabled independent
of transmission range.

VARIABLES TO SPECIFY: Max output rpm to enable Neutral, max engine rpm for PTO engagement,
max engine rpm for PTO operation, max output rpm for PTO engagement, max output rpm 
for PTO operation.

VOCATIONS: Refuse packer, recycling truck

Figure P–28. Automatic Neutral for Refuse Packer and PTO Enable (Option 2)
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NOTE: The fast idle solenoid
must be diode suppressed.

WARNING!

These schematics show the intended use of the specified controls features which
have been validated in the configuration shown. Any miswiring or use of these
features which differs from that shown could cause unintended selection of range
or other unpredictable operation resulting in damage to equipment or property,
personal injury, or loss of life. ALLISON TRANSMISSION IS NOT LIABLE
FOR THE CONSEQUENCES ASSOCIATED WITH MISWIRING OR
UNINTENDED USE OF THESE FEATURES.
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WARNING!

These schematics show the intended use of the specified controls features which
have been validated in the configuration shown. Any miswiring or use of these
features which differs from that shown could result in damage to equipment or
property, personal injury, or loss of life. ALLISON TRANSMISSION IS NOT
LIABLE FOR THE CONSEQUENCES ASSOCIATED WITH MISWIRING
OR UNINTENDED USE OF THESE FEATURES.

AH. KICKDOWN

USES: Provides both economy and performance shift points at full throttle. Operator changes from economy to 
performance by stepping through a detent at the throttle pedal.

VARIABLES TO SPECIFY: None

VOCATIONS: Various

Figure P–29. Kickdown
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NOTE: “Full throttle economy shift points” position on the pedal should
coincide with full stroke of the Allison throttle position sensor (if used) and/or
“full fuel” setting of the engine controls.  Thus, pedal movement beyond
“full throttle economy shift points” must not change fuel setting of the engine
or the throttle position signal to the transmission controls system.
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WARNING!

These schematics show the intended use of the specified controls features which
have been validated in the configuration shown. Any miswiring or use of these
features which differs from that shown could result in damage to equipment or
property, personal injury, or loss of life. ALLISON TRANSMISSION IS NOT
LIABLE FOR THE CONSEQUENCES ASSOCIATED WITH MISWIRING
OR UNINTENDED USE OF THESE FEATURES.

AI. MILITARY AUXILIARY FUNCTION RANGE INHIBIT (STANDARD)

USES: Prevents inadvertent range selection when auxiliary equipment is operating.

VARIABLES TO SPECIFY: None

VOCATIONS: Military wheeled vehicles

Figure P–30. Military Auxiliary Function Range Inhibit (Standard)

WARNING!
If this function is turned “ON” in the shift calibration, the function MUST be
integrated into the vehicle wiring. If the function is available in the shift
calibration but will not be used in the vehicle, it MUST be turned “OFF” in the
calibration.
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WARNING!

These schematics show the intended use of the specified controls features which
have been validated in the configuration shown. Any miswiring or use of these
features which differs from that shown could result in damage to equipment or
property, personal injury, or loss of life. ALLISON TRANSMISSION IS NOT
LIABLE FOR THE CONSEQUENCES ASSOCIATED WITH MISWIRING
OR UNINTENDED USE OF THESE FEATURES.

AJ. FOURTH LOCKUP PUMP MODE 

USES: Facilitates engagement of split shaft PTO and shifts transmission to fourth range lockup for driving a 
vehicle-mounted pump.

VARIABLES TO SPECIFY: None

VOCATIONS: Street cleaners, sewer cleaners

SYSTEM OPERATION
OPERATOR ACTION — System Response

TO ENGAGE:

1. SELECT NEUTRAL — Transmission shifts to Neutral.

2. APPLY PARKING BRAKE — None

3. SELECT PUMP — Turns on “Pump Mode Requested” light. Turns on both input signals to ECU (wires 117 
and 118) which activates “pump” mode. When split-shaft shifts, “Pump Engaged” light is turned on. 

4. SELECT DRIVE — Transmission shifts to fourth lockup. “OK To Pump” light is turned on. 

TO DISENGAGE:

1. SELECT NEUTRAL — Transmission shifts to Neutral if output rpm < 1000.

2. SELECT ROAD MODE — PTO disengages. 

Figure P–31. Fourth Lockup Pump Mode

WARNING!
If this function is turned “ON” in the shift calibration, the function MUST be
integrated into the vehicle wiring. If the function is available in the shift
calibration but will not be used in the vehicle, it MUST be turned “OFF” in the
calibration.

V04884

WIRE  118
4th LOCKUP  PUMP

MODE  INPUT

PARKING  BRAKE
PRESSURE  SWITCH

Switch is closed
when brakes are on

Switch closes when
pump is engagedWIRE  161  SIGNAL  RETURN

WIRE  114  RANGE  INDICATOR (4th)

WIRE  117
PUMP  ENABLE

DASH  SWITCH
Open: Road

Closed: Pump

Relay shown de-energized

PUMP
ENGAGED

SWITCHED
POWER

A2

F3

NC

COM

VIM

NO
A3

OK  TO
PUMP

PUMP  MODE
REQUESTED

SPLIT-
SHAFT

PTO

AIR

ECU

S

V V-31

V-30

V-2

V-13

OPTIONAL
CUSTOMER-FURNISHED

VIW  CONNECTOR(S)

Copyright 2012 TEREX ® 

https://cranemanuals.com



WTEC II I  ELECTRONIC CONTROLS TROUBLESHOOTING MANUAL

P–34 Copyright © 1999 General Motors Corp.

APPENDIX P — INPUT/OUTPUT FUNCTIONS

WARNING!

These schematics show the intended use of the specified controls features which
have been validated in the configuration shown. Any miswiring or use of these
features which differs from that shown could result in damage to equipment or
property, personal injury, or loss of life. ALLISON TRANSMISSION IS NOT
LIABLE FOR THE CONSEQUENCES ASSOCIATED WITH MISWIRING
OR UNINTENDED USE OF THESE FEATURES.

AK. AUTOMATIC NEUTRAL FOR REFUSE PACKER AND PTO ENABLE WITH 
SERVICE BRAKE STATUS (OPTION 1)

USES: Provides for automatic selection of NEUTRAL and activation of fast idle when loading arm is activated. 
Automatically re-engages transmission when loading arm is retracted if service brake is depressed.

VARIABLES TO SPECIFY: Max output rpm to enable Neutral, max engine rpm for PTO engagement,
max engine rpm for PTO operation, max output rpm for PTO engagement, max output 
rpm for PTO operation.

VOCATIONS: Refuse packer, recycling truck

Figure P–32. Automatic Neutral for Refuse Packer and PTO Enable With Service Brake Status (Option 1)

WARNING!

This feature is meant to be used in applications where the vehicle operator
remains in the cab. If the operator leaves the vehicle, the park brake must be
engaged and Neutral must be selected prior to the operator exiting the cab. In
addition, vehicles using this feature must have the following Warning sticker
visible in the vehicle cab: “WARNING: Set Park Brake and select Neutral before
exiting cab!”
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NOTE: The fast idle solenoid must be diode suppressed.

WARNING!

These schematics show the intended use of the specified controls features which
have been validated in the configuration shown. Any miswiring or use of these
features which differs from that shown could cause unintended selection of range
or other unpredictable operation resulting in damage to equipment or property,
personal injury, or loss of life. ALLISON TRANSMISSION IS NOT LIABLE
FOR THE CONSEQUENCES ASSOCIATED WITH MISWIRING OR
UNINTENDED USE OF THESE FEATURES.
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WARNING!

These schematics show the intended use of the specified controls features which
have been validated in the configuration shown. Any miswiring or use of these
features which differs from that shown could result in damage to equipment or
property, personal injury, or loss of life. ALLISON TRANSMISSION IS NOT
LIABLE FOR THE CONSEQUENCES ASSOCIATED WITH MISWIRING
OR UNINTENDED USE OF THESE FEATURES.

AK. AUTOMATIC NEUTRAL FOR REFUSE PACKER AND PTO ENABLE WITH 
SERVICE BRAKE STATUS (OPTION 2)

USES: Provides for selection of NEUTRAL and enabling fast idle through activation of a dash mounted 
switch. Automatically re-engages transmission when switch is opened if service brake is depressed.
Only re-engagement of forward is allowed. Reverse is not re-engaged.

VARIABLES TO SPECIFY: Max output rpm to enable Neutral, max engine rpm for PTO engagement,
max engine rpm for PTO operation, max output rpm for PTO engagement, max output rpm 
for PTO operation.

VOCATIONS: Refuse packer, recycling truck

Figure P–33. Automatic Neutral for Refuse Packer and PTO Enable With Service Brake Status (Option 2)

WARNING!

This feature is meant to be used in applications where the vehicle operator
remains in the cab. If the operator leaves the vehicle, the park brake must be
engaged and Neutral must be selected prior to the operator exiting the cab. In
addition, vehicles using this feature must have the following Warning sticker
visible in the vehicle cab: “WARNING: Set Park Brake and select Neutral before
exiting cab!”

V04886

WIRE  161
SIGNAL  RETURN

WIRE  117
PACK  ENABLE

WIRE  112
PTO  ENABLE  OUTPUT

WIRE  114  NEUTRAL  INDICATOR  FOR  PTO

WIRE  153
AUTO  NEUTRAL
PACKER  INPUT

AUTO  NEUTRAL
DASH  SWITCH

PTO
SWITCH

SWITCHED
POWER Relays shown de-energized

A2

F3

D2

NC

COM

VIM

NOTE: Transmission shifts to neutral when dash switch is closed (if other
conditions are satisfied).  Transmission shifts back to drive when switch is
opened, service brake switch is closed, and engine speed drops below
900 rpm within 2.5 sec. Otherwise, transmission stays in neutral.

NO

NC

COM NO

A3

F2 F3

FAST  IDLE
SOLENOID

DASH
LIGHT

PTO
PRESSURE

SWITCH

PTO
FAST  IDLE
CONTROL

BRAKE  PEDAL
SWITCH

Closed = Brakes On

WIRE  118
PTO  ENABLE  INPUT

WIRE  137
SERVICE  BRAKE  STATUS

ECU

S

V

V-12

V-30

V-31

V-29

V-2

V-22

OPTIONAL
CUSTOMER-FURNISHED

VIW  CONNECTOR(S)

V-13

+ – NOTE: The fast idle solenoid must be diode suppressed.

WARNING!

These schematics show the intended use of the specified controls features which
have been validated in the configuration shown. Any miswiring or use of these
features which differs from that shown could cause unintended selection of range
or other unpredictable operation resulting in damage to equipment or property,
personal injury, or loss of life. ALLISON TRANSMISSION IS NOT LIABLE
FOR THE CONSEQUENCES ASSOCIATED WITH MISWIRING OR
UNINTENDED USE OF THESE FEATURES.
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WARNING!

These schematics show the intended use of the specified controls features which
have been validated in the configuration shown. Any miswiring or use of these
features which differs from that shown could result in damage to equipment or
property, personal injury, or loss of life. ALLISON TRANSMISSION IS NOT
LIABLE FOR THE CONSEQUENCES ASSOCIATED WITH MISWIRING
OR UNINTENDED USE OF THESE FEATURES.

AK. AUTOMATIC NEUTRAL FOR REFUSE PACKER AND PTO ENABLE WITH 
SERVICE BRAKE STATUS (OPTION 3) 

USES: Provides for automatic selection of NEUTRAL and activation of PTO when park brake is applied. 
Automatically re-engages transmission when park brake is released (if service brake is depressed).
Only re-engagement of forward is permitted. Reverse is not re-engaged.

VARIABLES TO SPECIFY: Max output rpm to enable Neutral, max engine rpm for PTO engagement,
max engine rpm for PTO operation, max output rpm for PTO engagement, max output rpm 
for PTO operation.

VOCATIONS: Refuse packer, recycling truck, emergency equipment.

NOTE: This function is also available with emergency equipment calibration features.

Figure P–34. Automatic Neutral for Refuse Packer and PTO Enable With Service Brake Status (Option 3)
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NOTE: The fast idle solenoid
must be diode suppressed.

NOTE: Transmission shifts to neutral when both
switches close (if other conditions are satisfied).
Transmission shifts back to drive when switches
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speed drops to 900 rpm within 2.5 sec.  Other-
wise transmission stays in neutral.
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WARNING!

These schematics show the intended use of the specified controls features which
have been validated in the configuration shown. Any miswiring or use of these
features which differs from that shown could result in damage to equipment or
property, personal injury, or loss of life. ALLISON TRANSMISSION IS NOT
LIABLE FOR THE CONSEQUENCES ASSOCIATED WITH MISWIRING
OR UNINTENDED USE OF THESE FEATURES.

AK. AUTOMATIC NEUTRAL FOR REFUSE PACKER AND PTO ENABLE WITH 
SERVICE BRAKE STATUS (OPTION 4)

USES: Provides for automatic selection of NEUTRAL and activation of PTO when work brake is applied. 
Automatically re-engages transmission when work brake is released (if service brake is depressed).
Only re-engagement of forward is permitted. Reverse is not re-engaged.

VARIABLES TO SPECIFY: Max output rpm to enable Neutral, max engine rpm for PTO engagement,
max engine rpm for PTO operation, max output rpm for PTO engagement, max output rpm 
for PTO operation.

VOCATIONS: Refuse packer, recycling truck

Figure P–35. Automatic Neutral for Refuse Packer and PTO Enable With Service Brake Status (Option 4)
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NOTE: The fast idle solenoid
must be diode suppressed.

NOTE: Transmission shifts to neutral when both
switches close (if other conditions are satisfied).
Transmission shifts back to drive when switches
open, service brake switch is closed, and engine
speed drops to 900 rpm within 2.5 sec.  Other-
wise transmission stays in neutral.
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WARNING!

These schematics show the intended use of the specified controls features which
have been validated in the configuration shown. Any miswiring or use of these
features which differs from that shown could result in damage to equipment or
property, personal injury, or loss of life. ALLISON TRANSMISSION IS NOT
LIABLE FOR THE CONSEQUENCES ASSOCIATED WITH MISWIRING
OR UNINTENDED USE OF THESE FEATURES.

AL. SHIFT SELECTOR TRANSITION AND SECONDARY SHIFT SCHEDULE

USES: Provides for operator selection of dual shift selectors and shift schedules. Primary mode will always
be active when shift selector 1 is selected, and secondary mode will always be active when shift selector 2 
is selected.

VARIABLES TO SPECIFY: None

VOCATIONS: Dual-station refuse vehicles, crane carrier

Figure P–36. Shift Selector Transition and Secondary Shift Schedule

WARNING!
If this function is enabled in the shift calibration, the function MUST be integrated
into the vehicle wiring. If the function is available in the shift calibration but will
not be used in the vehicle, it MUST be disabled in the calibration.
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WARNING!

These schematics show the intended use of the specified controls features which
have been validated in the configuration shown. Any miswiring or use of these
features which differs from that shown could result in damage to equipment or
property, personal injury, or loss of life. ALLISON TRANSMISSION IS NOT
LIABLE FOR THE CONSEQUENCES ASSOCIATED WITH MISWIRING
OR UNINTENDED USE OF THESE FEATURES.

AM. REFUSE PACKER STEP SWITCH

USES: Limit operation of transmission to first range and inhibit reverse with presence of personnel on
rear of vehicle.

VARIABLES TO SPECIFY: None

VOCATIONS: Refuse

Figure P–37. Refuse Packer Step Switch
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WARNING!

These schematics show the intended use of the specified controls features which
have been validated in the configuration shown. Any miswiring or use of these
features which differs from that shown could cause unintended selection of range
or other unpredictable operation resulting in damage to equipment or property,
personal injury, or loss of life. ALLISON TRANSMISSION IS NOT LIABLE
FOR THE CONSEQUENCES ASSOCIATED WITH MISWIRING OR
UNINTENDED USE OF THESE FEATURES.
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WARNING!

These schematics show the intended use of the specified controls features which
have been validated in the configuration shown. Any miswiring or use of these
features which differs from that shown could result in damage to equipment or
property, personal injury, or loss of life. ALLISON TRANSMISSION IS NOT
LIABLE FOR THE CONSEQUENCES ASSOCIATED WITH MISWIRING
OR UNINTENDED USE OF THESE FEATURES.

AQ. SELECTOR DISPLAY BLANKING

USES: Blanks the digital display and mode on indicator on the lever or pushbutton shift selectors.

VARIABLES TO SPECIFY: None

VOCATIONS: Military wheeled vehicles

Figure P–38. Selector Display Blanking

ECU

S

V DASH  SWITCH
Open: NORMAL
Closed: BLANK

SWITCHED
POWER

V04891.01

R

N

D

MODE

SELECT

WIRE  178
SELECTOR  DISPLAY  BLANKING

OPTIONAL
CUSTOMER-FURNISHED

VIW  CONNECTOR(S)

V-28

Display and indicator
are blanked when switch
is closed

For Shift Selector
wiring requirements,
see installation
drawing AS07-27
(see SA 2978 WTEC III Controls and General Information)

Copyright 2012 TEREX ® 

https://cranemanuals.com



Copyright © 1999 General Motors Corp. P–41

WTEC I I I  ELECTRONIC CONTROLS TROUBLESHOOTING MANUAL

APPENDIX P — INPUT/OUTPUT FUNCTIONS

WARNING!

These schematics show the intended use of the specified controls features which
have been validated in the configuration shown. Any miswiring or use of these
features which differs from that shown could result in damage to equipment or
property, personal injury, or loss of life. ALLISON TRANSMISSION IS NOT
LIABLE FOR THE CONSEQUENCES ASSOCIATED WITH MISWIRING
OR UNINTENDED USE OF THESE FEATURES.

B. SUMP/RETARDER TEMPERATURE INDICATOR

USES: Turn on dash indicator when transmission sump or retarder-out temperature has exceeded specified limits.

VARIABLES TO SPECIFY: None

VOCATIONS: Various

Figure P–39. Sump/Retarder Temperature Indicator

SWITCHED
POWER

V04892

WIRE  105
SUMP / RETARDER

TEMPERATURE

TRANSMISSION
TEMP

NOTE: If transmission is not equipped with a retarder, the
output is activated by sump temperature alone.

WIRE  105

TRANS
TEMP

SWITCHED
POWER

If current in lamp circuit exceeds
0.5 amp, ground lamp through
a relay

NC

COM NO

ECU

S

V V-19

OPTIONAL
CUSTOMER-FURNISHED

VIW  CONNECTOR(S)
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WARNING!

These schematics show the intended use of the specified controls features which
have been validated in the configuration shown. Any miswiring or use of these
features which differs from that shown could result in damage to equipment or
property, personal injury, or loss of life. ALLISON TRANSMISSION IS NOT
LIABLE FOR THE CONSEQUENCES ASSOCIATED WITH MISWIRING
OR UNINTENDED USE OF THESE FEATURES.

C. RANGE INDICATOR

USES: Used with auxiliary vehicle systems to permit operation only in specified transmission range(s).

VARIABLES TO SPECIFY: Range or ranges to be indicated 

VOCATIONS: Various

Figure P–40. Range Indicator

A2

F3

NC

COM

VIM

Relay shown de-energized

SWITCHED
POWER

WIRE  114  RANGE  INDICATOR

NOTE: If the auxiliary vehicle system is an inductive load,
it must be diode suppressed.

NO
A3

V04893

AUXILIARY
VEHICLE
SYSTEM

Contacts close when transmission
is in specified range or ranges.

NOTE: This signal should not be used to automatically
apply park brake or service brakes when transmission
is shifted to neutral.

ECU

S

V V-2

OPTIONAL
CUSTOMER-FURNISHED

VIW  CONNECTOR(S)
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WARNING!

These schematics show the intended use of the specified controls features which
have been validated in the configuration shown. Any miswiring or use of these
features which differs from that shown could result in damage to equipment or
property, personal injury, or loss of life. ALLISON TRANSMISSION IS NOT
LIABLE FOR THE CONSEQUENCES ASSOCIATED WITH MISWIRING
OR UNINTENDED USE OF THESE FEATURES.

D. OUTPUT SPEED INDICATOR — A

USES: To signal that the transmission output shaft has exceeded a specified value. 

VARIABLES TO SPECIFY: Rpm to turn output ON and to turn output OFF. The ON value must be higher than 
the OFF value.

VOCATIONS: Various

Figure P–41. Output Speed Indicator — A

CUSTOMER-
FURNISHED

RELAY
NC

COM

Relay shown
de-energized

SWITCHED
POWER

NO

V04894

TRANSMISSION
OR  VEHICLE
OVERSPEED
INDICATOR

WIRE  167
OUTPUT  SPEED  INDICATOR – A

NOTE: If the overspeed indicator is an inductive load,
it must be diode suppressed.

ECU

S

V V-5

OPTIONAL
CUSTOMER-FURNISHED

VIW  CONNECTOR(S)
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WARNING!

These schematics show the intended use of the specified controls features which
have been validated in the configuration shown. Any miswiring or use of these
features which differs from that shown could result in damage to equipment or
property, personal injury, or loss of life. ALLISON TRANSMISSION IS NOT
LIABLE FOR THE CONSEQUENCES ASSOCIATED WITH MISWIRING
OR UNINTENDED USE OF THESE FEATURES.

E. OUTPUT SPEED INDICATOR — B

USES: To signal that the transmission output shaft has exceeded a specified value. 

VARIABLES TO SPECIFY: Rpm to turn output ON and to turn output OFF. The ON value must be higher than 
the OFF value.

VOCATIONS: Various

Figure P–42. Output Speed Indicator — B

CUSTOMER-
FURNISHED

RELAY
NC

COM

Relay shown
de-energized

SWITCHED
POWER

NO

V04895

TRANSMISSION
OR  VEHICLE
OVERSPEED
INDICATOR

OUTPUT  SPEED  INDICATOR – B

NOTE: The ON and OFF control values for this function may
be specified within the same range of values which are
permitted for “Output Speed Indicator – A”.  However, the
control values for this function may not be adjusted using the
Pro-Link® Diagnostic Tool.  Therefore, if adjustment of these
values is a desirable feature, the “Output Speed Indicator – A”
function must be used.

ECU

S

V

OPTIONAL
CUSTOMER-FURNISHED

VIW  CONNECTOR(S)
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WARNING!

These schematics show the intended use of the specified controls features which
have been validated in the configuration shown. Any miswiring or use of these
features which differs from that shown could result in damage to equipment or
property, personal injury, or loss of life. ALLISON TRANSMISSION IS NOT
LIABLE FOR THE CONSEQUENCES ASSOCIATED WITH MISWIRING
OR UNINTENDED USE OF THESE FEATURES.

F. PTO OVERSPEED INDICATOR

USES: Turn on dash light when PTO reaches an overspeed condition.

VARIABLES TO SPECIFY: Rpm to turn ON; rpm to turn OFF.

VOCATIONS: Various

Figure P–43. PTO Overspeed Indicator

SWITCHED
POWER

V04896

PTO  OVERSPEED  INDICATOR PTO
OVERSPEED

Output switches to ground when PTO speed (engine speed)
exceeds a calibration value.

Output switches to open when engine speed falls below a
lower calibration value. PTO  OVERSPEED  INDICATOR

PTO
OVERSPEED

SWITCHED
POWER

If current in lamp circuit exceeds
0.5 amp, ground lamp through
a relay.

NC

COM NO

ECU

S

V

OPTIONAL
CUSTOMER-FURNISHED

VIW  CONNECTOR(S)
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WARNING!

These schematics show the intended use of the specified controls features which
have been validated in the configuration shown. Any miswiring or use of these
features which differs from that shown could result in damage to equipment or
property, personal injury, or loss of life. ALLISON TRANSMISSION IS NOT
LIABLE FOR THE CONSEQUENCES ASSOCIATED WITH MISWIRING
OR UNINTENDED USE OF THESE FEATURES.

I. ENGINE OVERSPEED INDICATOR

USES: To turn on dash light when engine reaches an overspeed condition.

VARIABLES TO SPECIFY: Rpm to turn ON; rpm to turn OFF.

VOCATIONS: Various

Figure P–44. Engine Overspeed Indicator

F2

NC

COM

VIM

Relay shown de-energized

SWITCHED
POWER

NO
F3

V04897

ENGINE
OVERSPEED

Contacts close when engine speed exceeds a
calibration value.

Contacts open when engine speed falls below a
lower calibration value.

D2WIRE  112
ENGINE  OVERSPEED

INDICATOR

ECU

S

V

V-22

OPTIONAL
CUSTOMER-FURNISHED

VIW  CONNECTOR(S)
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WARNING!

These schematics show the intended use of the specified controls features which
have been validated in the configuration shown. Any miswiring or use of these
features which differs from that shown could result in damage to equipment or
property, personal injury, or loss of life. ALLISON TRANSMISSION IS NOT
LIABLE FOR THE CONSEQUENCES ASSOCIATED WITH MISWIRING
OR UNINTENDED USE OF THESE FEATURES.

I. ENGINE OVERSPEED INDICATOR (OPTIONAL)

USES: To turn on dash light when engine reaches an overspeed condition.

VARIABLES TO SPECIFY: Rpm to turn ON; rpm to turn OFF.

VOCATIONS: Various

Figure P–45. Engine Overspeed Indicator (Optional)

SWITCHED
POWER

V04898

WIRE  166
ENGINE  OVERSPEED  INDICATOR

ENGINE
OVERSPEED

ECU

S

V

S-18

OPTIONAL
CUSTOMER-FURNISHED

VIW  CONNECTOR(S)
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WARNING!

These schematics show the intended use of the specified controls features which
have been validated in the configuration shown. Any miswiring or use of these
features which differs from that shown could result in damage to equipment or
property, personal injury, or loss of life. ALLISON TRANSMISSION IS NOT
LIABLE FOR THE CONSEQUENCES ASSOCIATED WITH MISWIRING
OR UNINTENDED USE OF THESE FEATURES.

K. LOCKUP INDICATOR

USES: Turn on dash indicator when transmission lockup clutch is engaged. Used to indicate when maximum 
engine braking is available.

VARIABLES TO SPECIFY: None

VOCATIONS: Various

Figure P–46. Lockup Indicator

E2

B1

NC

COM

VIM

Relay shown de-energized

SWITCHED
POWER

NO
E3

V04899

TRANSMISSION
LOCKUP

Contacts close when torque converter lockup
clutch is applied in the transmission.

WIRE  132
LOCKUP  INDICATOR

ECU

S

V

V-3

OPTIONAL
CUSTOMER-FURNISHED

VIW  CONNECTOR(S)
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WARNING!

These schematics show the intended use of the specified controls features which
have been validated in the configuration shown. Any miswiring or use of these
features which differs from that shown could result in damage to equipment or
property, personal injury, or loss of life. ALLISON TRANSMISSION IS NOT
LIABLE FOR THE CONSEQUENCES ASSOCIATED WITH MISWIRING
OR UNINTENDED USE OF THESE FEATURES.

N. SECONDARY MODE INDICATOR

USES: To indicate that Secondary Mode is active. 

VARIABLES TO SPECIFY: None

VOCATIONS: Various

Figure P–47. Secondary Mode Indicator

SWITCHED
POWER

V04900

WIRE  166
SECONDARY  MODE  INDICATOR

ECONOMY

NOTE: “Economy” legend is shown for illustrative purposes only.
Actual legend in each vehicle should describe the special characteristics
of the secondary mode shift calibration.

WIRE  105

ECONOMY

SWITCHED
POWER

If current in lamp circuit exceeds
0.5 amp, ground lamp through
a relay.

NC

COM NO

ECU

S

V

S-18

OPTIONAL
CUSTOMER-FURNISHED

VIW  CONNECTOR(S)
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WARNING!

These schematics show the intended use of the specified controls features which
have been validated in the configuration shown. Any miswiring or use of these
features which differs from that shown could result in damage to equipment or
property, personal injury, or loss of life. ALLISON TRANSMISSION IS NOT
LIABLE FOR THE CONSEQUENCES ASSOCIATED WITH MISWIRING
OR UNINTENDED USE OF THESE FEATURES.

Q. RETARDER INDICATOR

USES: Signals that the retarder is active. Typically used to turn on the vehicle brake lights when the retarder
is in use.

VARIABLES TO SPECIFY: None

VOCATIONS: Various

This function is used in conjunction with Input Function, Retarder Enable. Refer to 
schematic for Retarder Enable Input Function, noting the use of wire 125.
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WARNING!

These schematics show the intended use of the specified controls features which
have been validated in the configuration shown. Any miswiring or use of these
features which differs from that shown could result in damage to equipment or
property, personal injury, or loss of life. ALLISON TRANSMISSION IS NOT
LIABLE FOR THE CONSEQUENCES ASSOCIATED WITH MISWIRING
OR UNINTENDED USE OF THESE FEATURES.

S. NEUTRAL INDICATOR FOR PTO AND PTO ENABLE

USES: Provides for fast idle operation in neutral, “pack-on-the-fly”, and PTO engagement with overspeed 
protection.

VARIABLES TO SPECIFY: Max engine rpm for PTO engagement, max engine rpm for PTO operation, max 
output rpm for PTO engagement, max output rpm for PTO operation.

VOCATIONS: Refuse packer, recycling truck.

SYSTEM OPERATION:

Operator selects NEUTRAL to enable fast idle.

Transmission shifts to neutral if throttle and output speed are low.

When DRIVE is re-selected, fast idle is interrupted and transmission shifts to drive if engine speed drops below 900 
rpm within approximately two seconds.

Figure P–48. Neutral Indicator for PTO and PTO Enable

V04901.01

WIRE  118
PTO  ENABLE  INPUT

WIRE  112
PTO  ENABLE  OUTPUT

WIRE  114
NEUTRAL  INDICATOR

FOR  PTO

PTO  DASH
SWITCH

Relays  shown
de-energized

SWITCHED
POWER

A2

D2

NC

COM

VIM

NO
F3

NC

COM NO

A3

F2 F3

 * FAST  IDLE
SOLENOID

DASH
LIGHT

PTO
PRESSURE

SWITCH

PTO
FAST  IDLE
CONTROLECU

S

V V-22

V-2

V-13

OPTIONAL
CUSTOMER-FURNISHED

VIW  CONNECTOR(S)

*NOTE: The fast idle solenoid must be diode suppressed.

WARNING!

These schematics show the intended use of the specified controls features which
have been validated in the configuration shown. Any miswiring or use of these
features which differs from that shown could cause unscheduled operation of the
PTO or other unpredictable operation resulting in damage to equipment or
property, personal injury, or loss of life. ALLISON TRANSMISSION IS NOT
LIABLE FOR THE CONSEQUENCES ASSOCIATED WITH MISWIRING
OR UNINTENDED USE OF THESE FEATURES.
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Resistance Vs. Temperature Characteristics

 

Graph Q–1 is a graph of the temperature indicated by the resistance measured in the new and the old thermistors. 
The new thermistors have a negative temperature coefficient which means the indicated temperature increases as 
the measured resistance decreases within a range of about 200,000 Ohms (

 

Ω

 

) down to about 50 Ohms (

 

Ω

 

) for the 
sump thermistor and about 400,000 Ohms (

 

Ω

 

) down to about 60 Ohms (

 

Ω

 

) for the retarder thermistor. The old 
thermistors (sump and retarder) have a positive temperature coefficient which means that the indicated temperature 
increases as the measured resistance increases within a range from about 500 Ohms (

 

Ω

 

) up to about 2500 Ohms 
(

 

Ω

 

). The two thermistors require different ECU calibrations. Mismatches between the ECU and the transmission 
can cause performance problems or diagnostic codes to be set. This is why the TID 2 transmission is not 
compatible with the WTEC II ECU (V6E, V7, or V7A) or with the WTEC III ECU (V8). The proper shift and 
temperature characteristics for both the TID 1 and the TID 2 transmission are calibrated in the V8A WTEC III ECU 
and the proper calibration will be activated by the ECU according to the TransID wire (wire 195) connection point 
in the internal harness.

 

Graph Q–1.

 

NOTE: Look carefully at the graph. The scale for the resistance {on the left side} is not constant {linear}. It is 
logarithmic which means it can display a great range of values within a small space. Each section of 
the graph is ten units, but the units vary from 1 to 100,000 Ohms. The range of resistance for the old 
thermistor is very small when compared with that of the new thermistors. 

 

The following table shows the range of resistance values that correspond to either retarder or sump fluid 
temperature shown in one degree increments over the operating range of the thermistors.

V04711

TEMPERATURE

WTEC II  (V6E, V7, and V7A) and WTEC III (V8) Positive Temperature Coefficient
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TRANSID 2 THERMISTORS — RESISTANCE (OHMS) VS. TEMPERATURE 

 

Retarder Thermistor Sump Thermistor
Degree

C
Degree

F
Lo

Ohms
Nom
Ohms

Hi
Ohms

Degree
C

Degree
F

Lo
Ohms

Nom 
Ohms

Hi
Ohms

 

–50 –58 202642 182288 226183
–49 –56.2 188561 169859 210206
–48 –54.4 175549 158357 195459
–47 –52.6 163519 147708 181840
–46 –50.8 152390 137844 169255
–45 –49 142089 128702 157621
–44 –47.2 132550 120224 146860
–43 –45.4 123711 112359 136900
–42 –43.6 115517 105057 127678
–41 –41.8 107917 98276 119134

–40 –40 352399 402392 452385 –40 –40 100865 95956 107181
–39 –38.2 329878 376270 422662 –39 –38.2 94317 89769 100181
–38 –36.4 308936 352005 395074 –38 –36.4 88235 84019 93681
–37 –34.6 289453 329454 369456 –37 –34.6 82582 78674 87642
–36 –32.8 271318 308486 345655 –36 –32.8 77326 73701 82030
–35 –31 254431 288981 323531 –35 –31 72437 69073 76811
–34 –29.2 238698 270827 302956 –34 –29.2 67886 64764 71956
–33 –27.4 224033 253923 283814 –33 –27.4 63649 60749 67497
–32 –25.6 210358 238177 265995 –32 –25.6 59702 57008 63228
–31 –23.8 197600 223501 249402 –31 –23.8 56024 53520 59308
–30 –22 185693 209817 233941 –30 –22 52594 50266 55654
–29 –20.2 174574 197053 219531 –29 –20.2 49394 47229 52247
–28 –18.4 164188 185140 206093 –28 –18.4 46408 44394 49069
–27 –16.6 154480 174018 193556 –27 –16.6 43620 41746 46102
–26 –14.8 145404 163630 181856 –26 –14.8 41016 39271 43332
–25 –13 136915 153923 170930 –25 –13 38583 36958 40745
–24 –11.2 128971 144848 160724 –24 –11.2 36308 34794 38328
–23 –9.4 121534.6 136360.5 151188 –23 –9.4 34181 32770 36088
–22 –7.6 114569.9 128419.6 142269.4 –22 –7.6 32190 30875 33954
–21 –5.8 108044.7 120987 133929.3 –21 –5.8 30327 29101 31976
–20 –4 101928.7 114027.2 126125.7 –20 –4 28582 27439 30125
–19 –2.2 96194 107507.5 118821 –19 –2.2 26948 25881 28391
–18 –0.4 90814.8 101397.8 111980.7 –18 –0.4 25417 24420 26767
–17 1.4 85767 95669.8 105572.7 –17 1.4 23981 23051 25245
–16 3.2 81028.5 90297.8 99567.2 –16 3.2 22634 21766 23818
–15 5 76578.5 85257.7 93937 –15 5 21371 20660 22480
–14 6.8 72397.9 80527.1 88656.4 –14 6.8 20185 19427 21225
–13 8.6 68469 76085.4 83701.9 –13 8.6 19072 18363 20046
–12 10.4 64775.3 71913.4 79051.6 –12 10.4 18026 17363 18940
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–11 12.2 61301.3 67993.3 74685.3 –11 12.2 17043 16424 17900
–10 14 58033 64308.5 70584 –10 14 16120 15540 16924
–9 15.8 54956.9 60843.6 66730.3 –9 15.8 15251 14709 16006
–8 17.6 52060.8 57584.4 63108 –8 17.6 14434 13927 15143
–7 19.4 49333.13 54517.51 59701.9 –7 19.4 13666 13190 14331
–6 21.2 46763.28 51630.64 56498 –6 21.2 12942 12497 13567
–5 23 44341.27 48912.25 53483.24 –5 23 12261 11844 12848
–4 24.8 42057.81 46351.65 50645.49 –4 24.8 11619 11228 12171
–3 26.6 39904.26 43938.84 47973.42 –3 26.6 11014 10648 11533
–2 28.4 37872.55 41664.54 45456.53 –2 28.4 10444 10101 10932
–1 30.2 35955 39520 43085 –1 30.2 9906 9585 10365
0 32 34145.1 37497.4 40850 0 32 9399 9098 9831
1 33.8 32430 35590 38750 1 33.8 8921 8638 9329
2 35.6 30810 33790 36770 2 35.6 8470 8203 8854
3 37.4 29282 32092 34903 3 37.4 8044 7793 8407
4 39.2 27838 30490 33142 4 39.2 7643 7406 7985
5 41 26474 28976 31479 5 41 7263 7041 7587
6 42.8 25184 27547 29910 6 42.8 6905 6696 7211
7 44.6 23965 26197 28428 7 44.6 6567 6369 6855
8 46.4 22813 24920 27028 8 46.4 6247 6061 6519
9 48.2 21722 23713 25704 9 48.2 5944 5769 6202
10 50 20690 22572 24454 10 50 5658 5493 5902
11 51.8 19712 21492 23271 11 51.8 5387 5231 5618
12 53.6 18787 20469 22152 12 53.6 5131 4984 5349
13 55.4 17910 19502 21093 13 55.4 4888 4750 5095
14 57.2 17079 18585 20091 14 57.2 4659 4528 4854
15 59 16292 17717 19141 15 59 4441 4318 4626
16 60.8 15545 16894 18242 16 60.8 4235 4118 4410
17 62.6 14836.8 16113.8 17391 17 62.6 4039 3929 4205
18 64.4 14164.8 15374.1 16583.5 18 64.4 3854 3750 4011
19 66.2 13527 14672.6 15818.2 19 66.2 3678 3580 3827
20 68 12921.4 14006.9 15092.4 20 68 3511 3418 3653
21 69.8 12346.4 13375.1 14403.8 21 69.8 3353 3265 3487
22 71.6 11800.1 12775.3 13750.5 22 71.6 3202 3120 3330
23 73.4 11281 12205.7 13130.3 23 73.4 3060 2981 3180
24 75.2 10787.6 11664.6 12541 24 75.2 2924 2850 3039
25 77 10318.5 11150.4 11982.3 25 77 2795 2725 2904
26 78.8 9872.4 10661.7 11451 26 78.8 2673 2606 2776
27 80.6 9448 10197.1 10946.1 27 80.6 2556 2493 2655

 

TRANSID 2 THERMISTORS — RESISTANCE (OHMS) VS. TEMPERATURE 

 

(cont’d)

 

Retarder Thermistor Sump Thermistor
Degree

C
Degree

F
Lo

Ohms
Nom
Ohms

Hi
Ohms

Degree
C

Degree
F

Lo
Ohms

Nom 
Ohms

Hi
Ohms
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28 82.4 9755.2 9755.2 10466.2 28 82.4 2445 2385 2540
29 84.2 8659.8 9334.9 10009.9 29 84.2 2340 2282 2430
30 86 8293.8 8934.9 9575.9 30 86 2240 2185 2326
31 87.8 7945.3 8554.2 9163.1 31 87.8 2144 2092 2227
32 89.6 7613.3 8191.7 8770.2 32 89.6 2053 2003 2132
33 91.4 7296.91 7846.57 8396.2 33 91.4 1967 1919 2043
34 93.2 6995.38 7517.77 8040.17 34 93.2 1884 1839 1957
35 95 6707.92 7204.5 7701.07 35 95 1806 1763 1875
36 96.8 6433.8 6905.92 7378.04 36 96.8 1731 1690 1797
37 98.6 6172.32 6621.29 7070.25 37 98.6 1660 1620 1723
38 100.4 5922.86 6349.87 6776.89 38 100.4 1592 1554 1653
39 102.2 5685 6091 6497 39 102.2 1527 1491 1585
40 104 5457.5 5844 6231 40 104 1465 1430 1521
41 105.8 5241 5608 5976 41 105.8 1406 1373 1459
42 107.6 5033 5383 5733 42 107.6 1349 1318 1401
43 109.4 4835 5169 5502 43 109.4 1296 1265 1345
44 111.2 4646 4963 5281 44 111.2 1244 1215 1291
45 113 4465 4768 5070 45 113 1195 1167 1240
46 114.8 4293 4580 4868 46 114.8 1148 1122 1192
47 116.6 4127 4402 4676 47 116.6 1103 1078 1145
48 118.4 3969 4231 4492 48 118.4 1060 1036 1100
49 120.2 3818 4067 4316 49 120.2 1019 996.3 1058
50 122 3673 3911 4148 50 122 980.3 958.1 1017
51 123.8 3535 3761 3988 51 123.8 942.9 921.6 978.4
52 125.6 3403 3619 3835 52 125.6 907.1 886.7 941.4
53 127.4 3276 3482 3688 53 127.4 872.9 853.3 905.9
54 129.2 3155 3352 3548 54 129.2 840.1 821.4 871.9
55 131 3039 3227 3414 55 131 808.8 790.8 839.4
56 132.8 2928 3107 3286 56 132.8 778.8 761.5 808.3
57 134.6 2821 2992 3163 57 134.6 750 733.5 778.5
58 136.4 2718.9 2882.4 3046 58 136.4 722.5 706.6 750
59 138.2 2621.1 2777.3 2933.5 59 138.2 696.2 680.9 722.7
60 140 2527.2 2676.5 2825.7 60 140 670.9 656.2 696.5
61 141.8 2437.3 2579.9 2722.5 61 141.8 646.7 632.6 671.4
62 143.6 2351 2487.3 2623.6 62 143.6 623.5 609.9 647.3
63 145.4 2268.2 2398.5 2528.8 63 145.4 601.2 588.2 624.2
64 147.2 2188.8 2313.4 2438 64 147.2 579.9 567.4 602.1
65 149 2112.5 2231.7 2350.8 65 149 559.4 547.4 580.8
66 150.8 2039.3 2153.3 2267.3 66 150.8 539.8 528.2 560.5

 

TRANSID 2 THERMISTORS — RESISTANCE (OHMS) VS. TEMPERATURE 

 

(cont’d)
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67 152.6 1969.1 2078.1 2187.1 67 152.6 520.9 509.8 540.9
68 154.4 1901.6 2005.9 2110.2 68 154.4 502.8 492.1 522.2
69 156.2 1836.8 1936.6 2036.4 69 156.2 485.4 475.2 504.1
70 158 1774.5 1870 1965.5 70 158 468.7 458.9 486.8
71 159.8 1714.6 1806.1 1897.5 71 159.8 452.7 443.2 470.2
72 161.6 1657.1 1744.6 1832.2 72 161.6 437.3 428.2 454.2
73 163.4 1601.8 1685.6 1769.4 73 163.4 422.5 413.7 438.9
74 165.2 1548.65 1628.89 1709.1 74 165.2 408.3 399.8 424.1
75 167 1497.52 1574.36 1651.21 75 167 394.6 386.5 410
76 168.8 1448.33 1521.94 1595.54 76 168.8 381.5 373.6 396.3
77 170.6 1401.01 1471.52 1542.03 77 170.6 368.9 361.3 383.2
78 172.4 1355.47 1423.03 1490.58 78 172.4 356.7 349.4 370.6
79 174.2 1311.65 1376.38 1441.11 79 174.2 345 338 358.5
80 176 1269 1331 1394 80 176 333.8 327 346.8
81 177.8 1228.3 1288.3 1348 81 177.8 322.9 316.4 335.6
82 179.6 1190 1247 1304 82 179.6 312.5 306.2 324.7
83 181.4 1152 1207 1261 83 181.4 302.5 296.4 314.3
84 183.2 1116 1168 1220 84 183.2 292.8 288.9 304.3
85 185 1081 1131 1181 85 185 283.5 277.8 294.6
86 186.8 1047 1095 1143 86 186.8 274.5 269 285.4
87 188.6 1015 1061 1107 87 188.6 265.9 260.5 276.5
88 190.4 983 1028 1072 88 190.4 257.6 253.3 268
89 192.2 953 996 1038 89 192.2 249.5 244.3 259.7
90 194 924 965 1005 90 194 241.8 236.7 251.7
91 195.8 896 935 974 91 195.8 234.4 229.4 244
92 197.6 869 906 944 92 197.6 227.2 222.3 236.6
93 199.4 843 879 915 93 199.4 220.2 215.5 229.5
94 201.2 817 852 886 94 201.2 213.5 208.9 222.6
95 203 793 826 859 95 203 207.1 202.5 215.9
96 204.8 769 801 833 96 204.8 200.9 196.4 209.5
97 206.6 747 777 808 97 206.6 194.8 190.5 203.3
98 208.4 725 754 784 98 208.4 189 184.8 197.3
99 210.2 703.6 731.8 760 99 210.2 183.4 179.2 191.5
100 212 683.2 710.2 737.3 100 212 178 173.9 185.9
101 213.8 663.4 689.4 715.3 101 213.8 172.8 168.8 180.5
102 215.6 644.4 669.3 694.1 102 215.6 167.8 163.8 175.3
103 217.4 626 649.8 673.7 103 217.4 162.9 159 170.3
104 219.2 608.2 631.1 653.9 104 219.2 158.2 154.4 165.4
105 221 591 612.9 634.9 105 221 159.6 149.9 160.7

 

TRANSID 2 THERMISTORS — RESISTANCE (OHMS) VS. TEMPERATURE 

 

(cont’d)
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106 222.8 574.3 595.4 616.5 106 222.8 149.2 145.6 156.2
107 224.6 558.2 578.4 598.7 107 224.6 145 141.4 151.8
108 226.4 542.6 562.1 581.5 108 226.4 140.9 137.4 147.5
109 228.2 527.6 546.2 564.9 109 228.2 136.9 133.5 143.4
110 230 513 530.9 548.8 110 230 133.1 129.7 139.4
111 231.8 498.8 516.1 533.3 111 231.8 129.4 126.1 135.6
112 233.6 485.2 501.8 518.3 112 233.6 125.8 122.6 131.9
113 235.4 471.9 487.9 503.9 113 235.4 122.3 119.2 128.2
114 237.2 459.1 474.5 489.8 114 237.2 118.9 115.9 124.8
115 239 446.73 461.51 476.3 115 239 115.7 112.7 121.4
116 240.8 434.72 448.95 463.18 116 240.8 112.5 109.6 118.1
117 242.6 423.08 436.79 450.5 117 242.6 109.5 106.6 114.9
118 244.4 411.8 425.02 438.23 118 244.4 106.5 103.7 111.9
119 246.2 400.88 413.61 426.35 119 246.2 103.7 100.91 108.9
120 248 390.29 402.57 414.86 120 248 100.9 98.2 106
121 249.8 380 392 404 121 249.8 98.23 95.58 103.2
122 251.6 370.1 381.5 393 122 251.6 95.63 93.04 100.5
123 253.4 360 371 383 123 253.4 93.12 90.58 97.9
124 255.2 351 362 372 124 255.2 90.68 88.2 95.36
125 257 342 352 363 125 257 88.32 85.89 92.9
126 258.8 333 343 353 126 258.8 86.03 83.65 90.51
127 260.6 325 334 344 127 260.6 83.8 81.49 88.19
128 262.4 316 326 335 128 262.4 81.65 79.38 85.95
129 264.2 308 317 326 129 264.2 79.56 77.35 83.77
130 266 301 309 318 130 266 77.54 75.37 81.65
131 267.8 293 302 310 131 267.8 75.58 73.46 79.6
132 269.6 286 294 302 132 269.6 73.67 71.6 77.61
133 271.4 279 287 294 133 271.4 71.82 69.8 75.68
134 273.2 272 279 287 134 273.2 70.03 68.05 73.8
135 275 265 272 280 135 275 68.29 66.35 71.98
136 276.8 258 266 273 136 276.8 66.6 64.7 70.21
137 278.6 252 259 266 137 278.6 64.96 63.11 68.5
138 280.4 246 253 260 138 280.4 63.37 61.56 66.83
139 282.2 240 247 253 139 282.2 61.82 60.05 65.21
140 284 234.2 240.6 247 140 284 60.32 58.59 63.64
141 285.8 228.6 234.8 241.1 141 285.8 58.86 57.17 62.11
142 287.6 223.1 229.2 235.2 142 287.6 57.45 55.79 60.63
143 289.4 217.8 223.7 229.6 143 289.4 56.07 54.45 59.18
144 291.2 212.6 218.4 224.1 144 291.2 54.73 53.15 57.78

 

TRANSID 2 THERMISTORS — RESISTANCE (OHMS) VS. TEMPERATURE 
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145 293 207.6 213.2 218.8 145 293 53.43 51.89 56.42
146 294.8 202.7 208.1 213.6 146 294.8 52.17 50.66 55.09
147 296.6 197.9 203.2 208.5 147 296.6 50.94 49.47 53.81
148 298.4 193.3 198.5 203.7 148 298.4 49.75 48.31 52.55
149 300.2 188.8 193.9 198.9 149 300.2 48.59 47.18 51.34
150 302 184.4 189.4 194.3 150 302 47.46 46.09 50.15
151 303.8 180.2 185 189.8 — — — — —
152 305.6 176 180.7 185.4 — — — — —
153 307.4 172 176.6 181.2 — — — — —
154 309.2 168.1 172.6 177.1 — — — — —
155 311 164.3 168.6 173 — — — — —
156 312.8 160.54 164.84 169.1 — — — — —
157 314.6 156.93 161.13 165.33 — — — — —
158 316.4 153.42 157.53 161.63 — — — — —
159 318.2 150.01 154.01 158.02 — — — — —
160 320 146.68 150.6 154.51 — — — — —
161 321.8 143.43 147.27 151.1 — — — — —
162 323.6 140 144 148 — — — — —
163 325.4 137.2 140.9 145 — — — — —
164 327.2 134 138 141 — — — — —
165 329 131 135 138 — — — — —
166 330.8 128 132 135 — — — — —
167 332.6 126 129 132 — — — — —
168 334.4 123 126 130 — — — — —
169 336.2 120 124 127 — — — — —
170 338 118 121 124 — — — — —
171 339.8 115 118 122 — — — — —
172 341.6 113 116 119 — — — — —
173 343.4 10 113 117 — — — — —
174 345.2 108 111 114 — — — — —
175 347 106 109 112 — — — — —
176 348.8 104 107 109 — — — — —
177 350.6 101 104 107 — — — — —
178 352.4 99 102 105 — — — — —
179 354.2 97 100 103 — — — — —
180 356 95 98 101 — — — — —
181 357.8 93.4 96.1 99 — — — — —
182 359.6 91.5 94.1 96.8 — — — — —
183 361.4 89.6 92.3 94.9 — — — — —

 

TRANSID 2 THERMISTORS — RESISTANCE (OHMS) VS. TEMPERATURE 

 

(cont’d)
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184 363.2 87.8 90.4 93 — — — — —
185 365 86.1 88.6 91.1 — — — — —
186 366.8 84.3 86.8 89.4 — — — — —
187 368.6 82.7 85.1 87.6 — — — — —
188 370.4 81 83.4 85.9 — — — — —
189 372.2 79.4 81.8 84.2 — — — — —
190 374 77.8 80.2 82.6 — — — — —
191 375.8 76.3 78.7 81 — — — — —
192 377.6 74.8 77.1 79.4 — — — — —
193 379.4 73.4 75.6 77.9 — — — — —
194 381.2 71.9 74.2 76.4 — — — — —
195 383 70.5 72.8 75 — — — — —
196 384.8 69.2 71.4 73.6 — — — — —
197 386.6 67.84 70.02 72.20 — — — — —
198 388.4 66.54 68.70 70.86 — — — — —
199 390.2 65.27 67.41 69.54 — — — — —
200 392 64.03 66.14 68.25 — — — — —
201 393.8 62.82 64.91 65.99 — — — — —
202 395.6 61.64 63.70 65.76 — — — — —
203 397.4 60.00 63.00 65.00 — — — — —
204 399.2 59.30 61.40 63.00 — — — — —

 

TRANSID 2 THERMISTORS — RESISTANCE (OHMS) VS. TEMPERATURE 
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DIAGNOSTIC TROUBLE CODES (DTC)

• SOLenoid OFF (SOL OFF) Response

— All solenoids are commanded off (turning solenoids PCS1 and PCS2 off electrically causes them to 
be on hydraulically).

• Return to Previous Range (RPR) Response

— When the speed sensor ratio or PS1 pressure switch tests associated with a shift are not successful, 
the TCM commands the same range as commanded before the shift.

• Neutral No Clutches (NNC) Response

— When certain speed sensor ratio or PS1 pressure switch tests are not successful, the TCM 
commands a neutral condition with no clutches applied.

6–4. SHIFT SELECTOR DISPLAYS RELATED TO ACTIVE CODES

• “Cateye”—The forward slash segments and the middle horizontal segments (-\-) may be on under the 
following conditions:

— Lost communication between the TCM and shift selector (U0103 or U0291)

— J1939 CAN problems

— Invalid data from shift selector (U0592 or U0404)

• All Segments Displayed—All display segments will be illuminated during shift selector initialization. 
Low supply voltage can cause the shift selector to fail to complete initialization.

6–5. DIAGNOSTIC CODE LIST AND DESCRIPTION

Table 6–2.  Diagnostic Troubleshooting Codes (DTC) and Descriptions 

DTC Description

CHECK
TRANS
Light

Inhibited Operation
Description

C1312 Retarder Request Sensor Failed Low No May inhibit retarder operation if not 
using J1939 datalink

C1313 Retarder Request Sensor Failed High No May inhibit retarder operation if not 
using J1939 datalink

P0122 Pedal Position Sensor Low Voltage No Use default throttle values. Use 
brake switch for retarder

P0123 Pedal Position Sensor High Voltage No Use default throttle values. Use 
brake switch for retarder

P0218 Transmission Fluid Over Temperature No Use hot mode shift schedule. 
Inhibits upshift above a calibrated 
range. Activate sump overtemp 
indicator

P0602 TCM Not Programmed Yes Lock in Neutral

P0610 TCM Vehicle Options (TransID) Error Yes None

P0613 TCM Processor No None

P0614 Torque Control Data Mismatch—ECM/TCM Yes Inhibits some shifts to range

P0634 TCM Internal Temperature Too High Yes DNS, SOL OFF (hydraulic default)

P063E Auto Configuration Throttle Input Not Present Yes Use default throttle values
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P063F Auto Configuration Engine Coolant Temp Input Not 
Present

No Use default throttle values

P0658 Actuator Supply Voltage 1 (HSD1) Low Yes DNS, SOL OFF (hydraulic default)

P0659 Actuator Supply Voltage 1 (HSD1) High Yes DNS, SOL OFF (hydraulic default)

P0701 Transmission Control System Performance No None

P0702 Transmission Control System Electrical (TransID) Yes None

P0703 Brake Switch Circuit Malfunction No No Neutral to Drive shifts for Auto 
Neutral for refuse packer

P0708 Transmission Range Sensor Circuit High Input Yes Ignore defective strip selector inputs

P070C Transmission Fluid Level Sensor Circuit—Low Input No None

P070D Transmission Fluid Level Sensor Circuit—High Input No None

P0711 Transmission Fluid Temperature Sensor Circuit 
Performance

Yes Use default sump temp

P0712 Transmission Fluid Temperature Sensor Circuit 
Low Input

Yes Use default sump temp

P0713 Transmission Fluid Temperature Sensor Circuit 
High Input

Yes Use default sump temp

P0716 Turbine Speed Sensor Circuit Performance Yes DNS, Lock in current range

P0717 Turbine Speed Sensor Circuit No Signal Yes DNS, Lock in current range

P0719 Brake Switch ABS Input Low No TCM assumes ABS is OFF

P071A RELS Input Failed On Yes Inhibit RELS operation

P071D General Purpose Input Fault Yes None

P0721 Output Speed Sensor Circuit Performance Yes DNS, Lock in current range

P0722 Output Speed Sensor Circuit No Signal Yes DNS, Lock in current range

P0726 Engine Speed Sensor Circuit Performance No Default to turbine speed

P0727 Engine Speed Sensor Circuit No Signal No Default to turbine speed

P0729 Incorrect 6th Gear Ratio Yes DNS, Attempt 5th then 3rd

P0731 Incorrect 1st Gear Ratio Yes DNS, Attempt 2nd, then 5th

P0732 Incorrect 2nd Gear Ratio Yes DNS, Attempt 3rd then 5th

P0733 Incorrect 3rd Gear Ratio Yes DNS, Attempt 4th then 6th

P0734 Incorrect 4th Gear Ratio Yes DNS, Attempt 5th then 3rd

P0735 Incorrect 5th Gear Ratio Yes DNS, Attempt 6th, then 3rd,
then 2nd

P0736 Incorrect Reverse Gear Ratio Yes DNS, Lock in Neutral

P0741 Torque Converter Clutch System Stuck Off Yes None

P0776 Pressure Control Solenoid 2 Stuck Off Yes DNS, RPR

P0777 Pressure Control Solenoid 2 Stuck On Yes DNS, RPR

P0796 Pressure Control Solenoid 3 Stuck Off Yes DNS, RPR

Table 6–2.  Diagnostic Troubleshooting Codes (DTC) and Descriptions (cont’d)

DTC Description

CHECK
TRANS
Light

Inhibited Operation
Description
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P0797 Pressure Control Solenoid 3 Stuck On Yes DNS, RPR

P0842 Transmission Pressure Switch 1 Circuit Low Yes DNS, Lock in current range

P0843 Transmission Pressure Switch 1 Circuit High Yes DNS, Lock in current range

P0880 TCM Power Input Signal No None

P0881 TCM Power Input Signal Performance No None

P0882 TCM Power Input Signal Low Yes DNS, Sol OFF (hydraulic default)

P0883 TCM Power Input Signal High No None

P0894 Transmission Component Slipping Yes DNS, Lock in first

P0960 Pressure Control Solenoid Main Mod Control 
Circuit Open

Yes None

P0962 Pressure Control Solenoid Main Mod Control 
Circuit Low

Yes DNS, Sol OFF (hydraulic default)

P0963 Pressure Control Solenoid Main Mod Control 
Circuit High

Yes None

P0964 Pressure Control Solenoid 2 (PCS2) Control 
Circuit Open

Yes DNS, Sol OFF (hydraulic default)

P0966 Pressure Control Solenoid 2 (PCS2) Control Circuit Low Yes DNS, Sol OFF (hydraulic default)

P0967 Pressure Control Solenoid 2 (PCS2) Control 
Circuit High

Yes DNS, Sol OFF (hydraulic default)

P0968 Pressure Control Solenoid 3 (PCS3) Control 
Circuit Open

Yes DNS, Sol OFF (hydraulic default)

P0970 Pressure Control Solenoid 3 (PCS3) Control Circuit Low Yes DNS, Sol OFF (hydraulic default)

P0971 Pressure Control Solenoid 3 (PCS3) Control 
Circuit High

Yes DNS, Sol OFF (hydraulic default)

P0973 Shift Solenoid 1 (SS1) Control Circuit Low Yes DNS, Sol OFF (hydraulic default)

P0974 Shift Solenoid 1 (SS1) Control Circuit High Yes DNS, Sol OFF (hydraulic default)

P0975 Shift Solenoid 2 (SS2) Control Circuit Open Yes 7-speed: Allow 2 through 6, N, R.

P0976 Shift Solenoid 2 (SS2) Control Circuit Low Yes Allow 2 through 6, N, R. Inhibit 
TCC operation

P0977 Shift Solenoid 2 Control Circuit High Yes 7-speed: Allow 2 through 6, N, R.

P0989 Retarder Pressure Sensor Failed Low No None

P0990 Retarder Pressure Sensor Failed High No None

P1739 Incorrect Low Gear Ratio Yes DNS, command 2nd and allow shifts 
2 through 6, N, R

P1891 Throttle Position Sensor PWM Signal Low Input No Use default throttle value

P1892 Throttle Position Sensor PWM Signal High Input No Use default throttle value

P2184 Engine Coolant Temperature Sensor Circuit Low Input No Use default engine coolant value

Table 6–2.  Diagnostic Troubleshooting Codes (DTC) and Descriptions (cont’d)

DTC Description

CHECK
TRANS
Light

Inhibited Operation
Description
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P2185 Engine Coolant Temperature Sensor Circuit
High Input

No Use default engine coolant value

P2637 Torque Management Feedback Signal (SEM) Yes Inhibit SEM

P2641 Torque Management Feedback Signal (LRTP) Yes Inhibit LRTP

P2670 Actuator Supply Voltage 2 (HSD2) Low Yes DNS, SOL OFF (hydraulic default)

P2671 Actuator Supply Voltage 2 (HSD2) High Yes DNS, SOL OFF (hydraulic default)

P2685 Actuator Supply Voltage 3 (HSD3) Low Yes DNS, SOL OFF (hydraulic default)

P2686 Actuator Supply Voltage 3 (HSD3) High Yes DNS, SOL OFF (hydraulic default)

P2714 Pressure Control Solenoid 4 (PCS4) Stuck Off Yes DNS, RPR

P2715 Pressure Control Solenoid 4 (PCS4) Stuck On Yes DNS, SOL OFF (hydraulic default)

P2718 Pressure Control Solenoid 4 (PCS4) Control 
Circuit Open

Yes DNS, SOL OFF (hydraulic default)

P2720 Pressure Control Solenoid 4 (PCS4) Control Circuit Low Yes DNS, SOL OFF (hydraulic default)

P2721 Pressure Control Solenoid 4 (PCS4) Control 
Circuit High

Yes DNS, SOL OFF (hydraulic default)

P2723 Pressure Control Solenoid 1 (PCS1) Stuck Off Yes DNS, RPR

P2724 Pressure Control Solenoid 1 (PCS1) Stuck On Yes DNS, RPR

P2727 Pressure Control Solenoid 1 (PCS1) Control 
Circuit Open

Yes DNS, SOL OFF (hydraulic default)

P2729 Pressure Control Solenoid 1 (PCS1) Control Circuit Low Yes DNS, SOL OFF (hydraulic default)

P2730 Pressure Control Solenoid 1 (PCS1) Control 
Circuit High

Yes DNS, SOL OFF (hydraulic default)

P2736 Pressure Control Solenoid 5 (PCS5) Control 
Circuit Open

Yes Inhibit retarder operation

P2738 Pressure Control Solenoid 5 (PCS5) Control Circuit Low Yes Allow 2 through 6, N, R. Inhibit 
TCC operation

P2739 Pressure Control Solenoid 5 (PCS5) Control 
Circuit High

Yes Inhibit retarder operation

P2740 Retarder Oil Temperature Hot No None

P2742 Retarder Oil Temperature Sensor Circuit—Low Input No Use default retarder temp values

P2743 Retarder Oil Temperature Sensor Circuit—High Input No Use default retarder temp values

P2761 TCC PCS Control Circuit Open Yes Inhibit TCC operation

P2763 TCC PCS Control Circuit High Yes Inhibit TCC operation

P2764 TCC PCS Control Circuit Low Yes Allow 2 through 6, N, R. Inhibit 
TCC operation

P278A Kickdown Input Failed ON No Inhibit kickdown operation

P2793 Gear Shift Direction Circuit Yes None

P2808 Pressure Control Solenoid 6 (PCS6) Stuck Off Yes DNS, RPR

Table 6–2.  Diagnostic Troubleshooting Codes (DTC) and Descriptions (cont’d)

DTC Description

CHECK
TRANS
Light

Inhibited Operation
Description
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DIAGNOSTIC TROUBLE CODES (DTC)

P2809 Pressure Control Solenoid 6 (PCS6) Stuck On Yes DNS, RPR

P2812 Pressure Control Solenoid 6 (PCS6) Control 
Circuit Open

Yes DNS, SOL OFF (hydraulic default)

P2814 Pressure Control Solenoid 6 (PCS6) Control Circuit Low Yes DNS, SOL OFF (hydraulic default)

P2815 Pressure Control Solenoid 6 (PCS6) Control 
Circuit High

Yes DNS, SOL OFF (hydraulic default)

U0001 Hi Speed CAN Bus Reset Counter Overrun (IESCAN) No Use default values, inhibit SEM

U0010 CAN BUS Reset Counter Overrun No Use default values, inhibit SEM

U0100 Lost Communications with ECM/PCM (J1587) Yes use default throttle values

U0103 Lost Communication With Gear Shift Module (Shift 
Selector) 1

Yes Maintain range selected, observe 
gear shift direction circuit

U0115 Lost Communication With ECM Yes Uses throttle default values

U0291 Lost Communication With Gear Shift Module (Shift 
Selector) 2

Yes Maintain range selected, observe 
gear shift direction circuit

U0304 Incompatible Gear Shift Module 1 (Shift Selector ID) Yes Ignore shift selector inputs

U0333 Incompatible Gear Shift Module 2 (Shift Selector ID) Yes Ignore shift selector inputs

U0404 Invalid Data Received From Gear Shift Module (Shift 
Selector) 1

Yes Maintain range selected, observe 
gear shift direction circuit

U0592 Invalid Data Received From Gear Shift Module (Shift 
Selector) 2

Yes Maintain range selected, observe 
gear shift direction circuit

Table 6–2.  Diagnostic Troubleshooting Codes (DTC) and Descriptions (cont’d)

DTC Description

CHECK
TRANS
Light

Inhibited Operation
Description
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Technical Training AC 80
Superstructure Counterweight

AC 80 e.doc Technical Training

Counterweight - Axle Loads
Three counterweight variants are possible

1. 5.2 t Counterweight approx. 11 t axle load
5.2 t counterweight is fixed to the superstructure frame
1 x 1.9 t, 1 x 1.7 t and 2 x 0.7 t

2. 8 t Counterweight approx. 12 t axle load
6.9 t counterweight is fixed to the superstructure frame
1 x 1.9 t, 1 x 1.7 t, 2 x 0.7 t and 1 x 1.7 t
1.2 t pin locked
When the crane is driven 1.2 t counterweight must be placed on the carrier

3. 18 t Counterweights approx. 14.5 t axle load
10.35 t counterweights are fixed to the superstructure frame
1 x 1.9 t, 1 x 1.7 t, 2 x 0.7 t, 1 x 1.7 t and 1 x 3.45 t
+7.75 t counterweights pin locked
1 x 1.2 t, 1 x 2.55 t, 1 x 1.9 t and 1 x 2.1 t
When the crane is driven 7.75 t  counterweight must be placed on the
carrier

Fitting and removing of counterweights
If H II is fitted (pin-locked), the two 0.7 t counterweights are not required
(2 x 0.7 t is the same as the mass of H II)
The counterweights are placed on the carrier with aid of two hydraulic
cylinders from below
The counterweights are pin locked via a spindle drive with 2 electric
motors which are actuated from the crane cab
Emergency actuation of pin locking mechanism is possible with hand
wheels on the operating device for electric motors - see operating manual.
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Technical Training AC 80
Telescope

Technische Schulung AC80 Längengeber e.doc

Length angle transmitter

Adjustment of  basic length

Angle indicator
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Technical Training AC 80
Superstructure Hydraulic

Technische Schulung Druckwaage e.doc

Position of the balancing valve with one movement engaged

If only one movement is engaged the balancing valve is completely opened. The
LS-Signal is send to all other balancing valves and the pump.
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Technical Training AC 80
Superstructure Hydraulic

Technische Schulung Druckwaage e.doc

Position of the balancing valve with two movements engaged

With two movements engaged the balancing valve of the movement with the
higher pressure opens completely, the balancing valve of the movement with the
lower pressure close.
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Eberspächer  ®

J. Eberspächer
GmbH & Co.
Eberspächerstr. 24
D-73730 Esslingen

Phone (central)
(07 11)  939-00
Fax
(07 11)  939-0500
http://www.
eberspaecher.de

These Troubleshooting and Repair Instructions apply
to the following heater versions:

HYDRONIC B Cat. No.

B 5 W S — 12 Volts 20 1777 05 00 00

B 5 W S — 12 Volts / fully equipped 20 1778 05 00 00
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Troubleshooting and repair instructions
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Functional description

The HYDRONIC can be wired up to operate as an auxiliary
heater only or as a combination of auxiliary heater and
add-heater — the latter serving to compensate for a lack of
heat dissipation from the vehicle engine.

Auxiliary heater operation
Switching on
The pilot lamp in the operating element (timer module, switch,
etc.) comes on when the HYDRONIC is switched on.
The water pump starts up, and after a defined pre-rinsing
and preglow program has been completed the combustion
air blower, glow plug and metering pump come on.
Once a flame has been detected and the combustion process
has stabilised, a time control switches the glow plug off.

Heating mode
Depending on heat demand, the HYDRONIC alternates
between “HIGH” and “LOW” settings.
The temperature thresholds are permanently programmed in
the electronic control unit.
If the heat demand in the “LOW” setting is so low that the
cooling water reaches a temperature of 85°C, the heater
switches to the “OFF” setting, then continues to run for about
130 seconds.
The pilot lamp is also lit while the heater is in the “OFF” setting,
and the water pump continues to run until the heater is
restarted.

Switching off
When the heater is switched off, the pilot light goes out and fuel
feed is shut off. Also in the case of HYDRONIC D 5 W S, the
glow plug is switched on for 20 seconds.
The combustion air blower and the water pump run on after
the heater is switched off (for 50 sec in the case of B 5 W S
and for 120 sec in the case of D 5 W S) and are then switched
off automatically.

Stationary ventilation
Stationary ventilation means that it is possible to activate the
vehicle blower directly via the timer module or via radio wave
remote control T4 bypassing heater operation in order to
ventilate the vehicle interior — which often becomes extremely
hot in the summer — before setting off (separate wiring, see
Wiring diagram, pp. 24 and 25).

Diagnosis
If the control unit detects a fault at start-up of the HYDRONIC
or while the HYDRONIC is in operation, it is indicated on the
timer module display within 15 seconds in the form of a fault
code (F + 2-digit number).
If the heater is operated in conjunction with the “Mini” timer, the
fault code can be read out of the control unit by connecting a
diagnostic unit (Cat. No. 22 1512 89 00 00). An adapter cable
(Cat. No. 22 1000 30 71 00) is required in order to connect
the diagnostic unit.

Safety devices
The flame is monitored by the flame sensor and the max.
permissible temperature by the overheat sensor.
Both influence the control unit, which shuts down the
HYDRONIC in the event of faults.
• If the HYDRONIC does not ignite within 90 seconds after

the start of fuel feed, start-up is repeated.
If the HYDRONIC does not ignite repeatedly within 90
seconds after the start of fuel feed, a fault shutdown takes
place.

• If the flame goes out by itself while the heater is in operation,
a restart is initially carried out.
If the HYDRONIC does not ignite within 90 seconds after
the start of fuel feed, or if it ignites but goes out again, a fault
shutdown takes place.
The fault shutdown can be cancelled by briefly switching the
heater off and on again.

• In the event of an overheat (e.g. shortage of water, poorly
ventilated coolant circulation system), the overheat sensor is
tripped, fuel feed is shut off, then a fault shutdown is
activated.
Once the cause of the overheat has been eliminated, the
HYDRONIC can be restarted by switching it off and on again
(prerequisite: the HYDRONIC has cooled down sufficiently).

• If the voltage drops below approx. 10 Volts or 20 Volts or
rises above 15 Volts or 30 Volts, a (delayed) fault shutdown
is activated.

• If the glow plug is defective or an electrical lead running to
the metering unit is broken, the HYDRONIC does not start.

• The blower motor speed is monitored continuously.
If the blower motor does not start or becomes blocked, a
fault shutdown is activated.

Please note!
• The HYDRONIC must always be switched off when re-

fuelling.
• The HYDRONIC must not be operated in garages.
• The coolant should contain at least 10% antifreeze all year

round as protection against corrosion.
• When performing electric welding work on the vehicle,

disconnect the plus terminal of the battery and connect to
GND in order to protect the control unit.

• Also switch on the HYDRONIC briefly (for approx. 10 sec.)
once a month outside the heating period in order to prevent
the water pump and burner motor seizing up.

• Before switching on or pre-programming the heating mode,
move the heating lever of the vehicle to the “WARM”
(maximum) setting and the blower to the “slow setting” (low
power consumption).

• Operating instructions for timers and switches are supplied
with the operating elements.

• If it is necessary to use other switches as per usual in
automotive engineering, they must have a minimum rating of
1 ampere.
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Sectional diagram  (heater shown: HYDRONIC B 5 W S)

1 Combustion air blower
2 Electric motor
3 Heat exchanger
4 Combustion chamber
5 Glow plug
6 Flame sensor
7 Temperature sensor
8 Overheat sensor
9 Control unit

A = Exhaust gas

B = Fuel

V = Combustion air

WA = Water outlet

WE = Water inlet

10 Combustion air hose
11 Exhaust pipe with silencer
12 Metering pump
13 Strainer built into metering pump
14 Main fuse
15 Interface / 8-pin plug
16 Water pump
17 Relay, vehicle blower
18 Timer module
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Functional diagram — HYDRONIC  B 5 W S

Switching temperatures
High — Low 80 °C
Low — Off 85 °C

Off — On 75 °C
Low — High 75 °C

Vehicle blower
On 30 °C  /  Off 20 °C
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Functional diagram — HYDRONIC  D 5 W S — 12 Volts / 24
Volts

Switching temperatures
High — Low 80 °C
Low — Off 85 °C

Off — On 75 °C
Low — High 75 °C

Vehicle blower
On 30 °C  /  Off 20 °C
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Specifications

HYDRONIC  B HYDRONIC

Test code S 288 S 274

Heating medium Water, coolant

Heating capacity control High / Low

Fuel Gasoline (commercially available) Diesel (commercially available)

Rated voltage 12 Volts 12 Volts or 24 Volts

Heating capacity High Low High Low

5000 1500 5000 2200 Watts

Fuel consumption 0,69 0,21 0,62 0,27 l / h

Electric power consumption (excl. wp) at 12 Volts at 24 Volts
• at start-up < 100 < 100 < 100  Watts
• in High setting 37 37 37  Watts
• in Low setting 10 12 12  Watts

Operating range
• Lower voltage limit 10 10 20 Volts

An undervoltage safety device built into the control unit
switches the heater off at approx. 15 Volts or 28 Volts

• Upper voltage limit 15 15 28  Volts
An overvoltage safety device built into the control unit
switches the heater off at approx. 15 Volts or 28 Volts

Permissible operating pressure                            up to 2.5 bar overpressure

Minimum water flow rate 300 l /h

CO2 value 10,5 % by vol.

CO in exhaust gas < 0,1 % by vol.

Smoke spot number acc. to Bacharach < 4

Radio interference suppression leve VHF 3 —  SW 4 — MW / LW 5

Ambient temperature
• HYDRONIC in operation -40 °C to +  80 °C -40 °C to +  80 °C
• Metering pump in operation -40 °C to +  20 °C -40 °C to +  80 °C
• HYDRONIC and metering pump not in operation -40 °C to +125 °C -40 °C to +125 °C

Weight approx. 2,9 kg
incl. water pump and metering pump

Specifications — water pump
(the water pump cannot be activated externally)

Water flow rate against 0.1 bar 12 Volts = 800 l / h                  24 Volts = 900 l / h

Electric power consumption 12 Volts = 16 Watts                24 Volts = 12 Watts

These specifications include the tolerance
of +10 % of rated voltage standard for heaters
unless otherwise specified.

+ 1 % by vol.
-  2,5 % by vol.
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First check for the following if faults occur

• Check the fuel level.
• Mechanical damage of components.
• When making transition to winter operation: Is there still summer diesel in the fuel line?
• Check the exhaust and combustion air pipes.
• Check fuses.

• Check voltage supply V bat (terminal 30)
Disconnect the 8-pin plug S1/B1 and measure the voltage applied to plug B1 between terminal jack 1 (red (rt) 2.5 mm²
wire) and terminal jack 2 (brown (br) 2.5 mm² wire).
In case of deviation of the battery voltage, check the fuses, supply leads, GND connection and the positive terminal on
the battery for voltage drop (corrosion, open circuit).

• Check switch-on signal (S+)
Disconnect the 8-pin plug S1/B1 and then press the key on the operating element. Measure the voltage applied to plug
B1 between terminal jack 7 (yellow (ge) 0.5 mm² wire) and terminal jack 2 (brown (br) 2.5 mm² wire).
If no voltage is applied, check the supply lead (yellow (ge) 0.5 mm² wire), the 5A fuse (item 2.7.1 in wiring diagram on
pp. 24 and 25) and the operating element.

• Check operating element (timer module/”Mini” timer)
Disconnect the plug from the operating element and bridge the red (rt) 0.5 mm² wire and the yellow (ge) 0.5 mm² wire.
If no voltage is applied to plug B1 between terminal jack 7 (yellow (ge) 0.5 mm² wire) and terminal jack 2 (brown (br)
2.5 mm² wire), replace the operating element.

Please note!
To carry out additional troubleshooting, the timer module or the diagnostic unit with adapter cable is
required to interrogate the fault memory in the control unit and, if need be, to cancel the control unit interlock.
See pages 8 and 9 for Cat. No. and operation.

Strap connector

Strap connector

Copyright 2012 TEREX ® 

https://cranemanuals.com



8

Interrogating the fault memory in the control unit using
the timer module

The electronic control unit can store up to 5 faults which can
be read out and displayed with the timer module.
The current fault is always written to memory location F1.
Preceding faults are transferred to memory locations F2 — F5.
The content of memory location F5 is overwritten if necessary.

Interrogating the fault memory

Condition:  The HYDRONIC is switched off.

Press the C — the heater is switched on — then press
the A, hold it down and then press the P key within
2 seconds. The heating symbol flashes and the current
error is indicated.

The errors stored in memory locations F1 to F5 can be
called up using the E and F keys.

Fault codes, fault descriptions, remarks/remedial action
are described on pages 10 to 14.

Please note!

Not only a faulty component but also a faulty current path
leads to a fault message being displayed.

See page 14 for faults which the diagnostic system does
not indicate.

If the heater is not operated in combination with the
timer module, fault diagnosis can be performed using
the diagnostic unit (see page 9).

Fault diagnosis with timer module

Timer module display (D) Cat. No. 22 1000 30 34 00
Timer module display (GB) Cat. No. 22 1000 30 36 00

If the control unit detects a fault when the HYDRONIC is
switched on or while the HYDRONIC is in operation, the
timer module indicates this using an error code comprising
the letter F and as a 2-figure number within 15 sec.

Readout on display, e.g. F64 (current fault)
+ flashing heating symbol

Fault codes, fault descriptions, remarks/remedial action are
described on pages 10 to 14.

Reasons for interlocking of control unit

• Overheat
If the HYDRONIC overheats 10 times in succession — fault
012 — fault message F15 is displayed, i.e. the control unit is
interlocked.

• Too many failed starts
If the HYDRONIC performs 10 unsuccessful attempts in
succession — fault 050 — fault message F50 is displayed,
i.e. the control unit is interlocked.

Cancelling the control unit interlock
by erasing the fault memory

Condition:  The electrical connection between the 12-pin plug
(terminal jack 10 of the timer module) and terminal 15 (ignition)
is in place.

Press key C — the current fault (F15 or F50) is displayed —
then press
the A key, hold it down and press the P key within
2 seconds.
The timer module is now in the “Interrogate fault memory”
program.
Now, proceed as follows:
Turn off the ignition (terminal 15).
Press keys A and P simultaneously and hold them down,
turn on the ignition (terminal 15) and wait until the following
message appears on the display.

1 Time
2 Preselect
3 Heat
4 Back
5 Forward
6 Display

The control unit interlock is cancelled after 3 seconds,
after which the heater starts up.

Message displayed after Display flashing
heater has started heating symbol not flashing

Message displayed after Display flashing,
turning ignition “ON” heating symbol not flashing
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Fault diagnosis using the diagnostic unit

Connecting the diagnostic unit

Lay the wiring from the diagnostic unit to the wiring harness as
shown in the diagram and connect.
Connect the 8-pin plug to the diagnostic unit and switch on the
HYDRONIC with the operating device.

Interrogating the fault memory with the diagnostic unit

The electronic control unit can store up to 5 faults which can
be read out and displayed with the diagnostic unit.
The current fault is always indicated as “AF” written to memory
location F1.
Preceding faults are transferred to memory locations F2 — F5.
The content of memory location F5 is overwritten if necessary.

Interrogating the fault memory

Press key D, and the fault will be displayed:
AF = Current fault
3-figure number = Fault code

Fault codes, fault descriptions, remarks/remedial action are
described on pages 10 to 14.

Reasons for interlocking of control unit

• Overheat
If the HYDRONIC overheats 10 times in succession — fault
012 — fault message AF 015 is displayed, i.e. the control
unit is interlocked.

• Too many failed starts
If the HYDRONIC performs 10 unsuccessful attempts in
succession — fault 050 — fault message AF 050 is
displayed, i.e. the control unit is interlocked.

Cancelling the control unit interlock by erasing the fault
memory

After eliminating the cause of the fault, press the two keys L
simultaneously for at least 2 seconds.
The control unit interlock is now released and stored faults F1
to F5 are erased.
Switch the HYDRONIC off and on again.

Please note!

Not only a faulty component but also a faulty current path leads
to a fault message being displayed.

See page 14 for faults which the diagnostic system does not
indicate.

1 Diagnosis — call up fault code
2 Erase stored fault
3 Erase stored fault
4 Back, faults F5 — F1
5 Forward, faults F1 — F5
6 Display

Diagnostic unit Cat. No.  22 1512 89 00 00

Please note!
An adapter cable — Cat. No.
22 1000 30 71 00 — is required to
connect the diagnostic unit to the
wiring harness of the HYDRONIC.

1 HYDRONIC
2 Diagnostic unit
3 Adapter cable
4 Cable harness — diagnostic unit
5 Mini timer
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Fault code Remarks
Fault description • Remedial action

010 Overvoltage cut-out

011 Undervoltage cut-out

012 Overheat
(software threshold value)

014 Possible overheat detected
(difference evaluation)

Please note!
The HYDRONIC with date of manufacture up to
12.97 has the following values:
Difference between temperature values of overheat
sensor and temperature sensor > 15K.
Water temperature at overheat sensor min. 70°C

015 Equipment disabled — max. permissible number
of 10 possible overheats exceeded

Overvoltage is continuously applied to control unit for at least
20 seconds à HYDRONIC is not operational
• Disconnect connector B1/S1, start the vehicle engine and

measure the voltage applied to plug B1 between terminal
jack 1 (red (rt) 2.5 mm² wire) and terminal jack 2 (brown
(br) 2.5 mm² wire).
If the voltage is > 15 Volts or > 28 Volts, check the
alternator controller or the battery.

Undervoltage is continuously applied to control unit for at
least 20 seconds ——>  HYDRONIC is not operational
• Disconnect connector B1/S1, switch off the vehicle engine,

and measure the voltage applied to plug B1 between
terminal jack 1 (red (rt) 2.5 mm² wire) and terminal jack 2
(brown (br) 2.5 mm² wire).
If the voltage is < 10 Volts or < 20 Volts, check the fuses,
the supply leads, the GND connections and the positive
terminal on the battery for voltage drop (corrosion).

• Is sufficient voltage present during the engine start-up
procedure?

Temperature at overheat sensor >125°C
• Check water circulation system:

- check all hose connections for leaks
- is a restrictor fitted in the water circulation system?
- was attention paid to the correct direction of flow during
   installation of thermostat and check valve?
- has the water circulation system been bled carefully?
- check water pump for function

• Check temperature sensor and overheat sensor and
replace if necessary. See page 22 for reference values.

Difference between temperature values of overheat sensor
and temperature sensor > 25K.
The prerequisite for this fault code being indicated is that the
HYDRONIC is in operation and that the water temperature at
the overheat sensor is at least 80°C.
• Check water circulation system:

- check all hose connections for leaks
- is a restrictor fitted in the water circulation system?
- was attention paid to the correct direction of flow during
   installation of thermostat and check valve?
- has the water circulation system been bled carefully?
- check water pump for function

• Check temperature sensor and overheat sensor and
replace if necessary. See page 22 for reference values.

The control unit is interlocked.
• Release the control unit interlock by erasing the fault

memory with the timer module or the diagnostic unit (see
pages 8 and 9).

• Check the water circulation system:
- check all hose connections for leaks
- is a restrictor fitted in the water circulation system?
- was attention paid to the correct direction of flow during
   installation of thermostat and check valve?
- has the water circulation system been bled carefully?
- check water pump for function
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Fault code Remarks
Fault description • Remedial action

017 Overheat detected — EMERGENCY STOP
(hardware threshold value)

020 Glow plug interruption

021 Short-circuit, overload or ground fault at glow plug
output

Important!
In the case of the HYDRONIC — 12 Volts, carry out
functional check using max. 8 Volts.
In the case of the HYDRONIC — 24 Volts, carry out
functional check using max. 18 Volts.
Exceeding the prescribed voltages will result in
irreparable damage to the glow plug.
Pay attention to the short-circuit-proofing of the
power supply unit.

030 Speed of combustion air blower motor outside
permissible range

Important!
In the case of the HYDRONIC — 12 Volts, carry out
functional check using max. 8.2 Volts + 0.2 Volts.
In the case of the HYDRONIC — 24 Volts, carry out
functional check using max. 15 Volts + 0.2 Volts.
Check the positive/negative lines for proper
connection.
Pay attention to the short-circuit-proofing of the
power supply unit.

031 Open circuit in combustion air blower motor

Important!
In the case of the HYDRONIC — 12 Volts, carry out
functional check using max. 8.2 Volts + 0.2 Volts.
In the case of the HYDRONIC — 24 Volts, carry out
functional check using max. 15 Volts + 0.2 Volts.
Check the positive/negative lines for proper
connection.
Pay attention to the short-circuit-proofing of the
power supply unit.

Temperature at overheat sensor >130°C
• Check water circulation system:

- check all hose connections for leaks
- is a restrictor fitted in the water circulation system?
- was attention paid to the correct direction of flow during
  installation of thermostat and check valve?
- has the water circulation system been bled carefully?
- check water pump for function

• Check temperature sensor and overheat sensor and
replace if necessary. See page 22 for reference values.

• Carry out a functional check on the glow plug as fitted. For
this purpose, unclip the 1.5² white (ws) wire from terminal
jack 9 and the 1.5² brown (br) wire out of terminal jack 12 of
the 14-pin plug.
Apply a voltage of 8 Volts or 18 Volts ±0.1 Volts to the glow
plug and measure the current intensity after 25 seconds.
The glow plug is OK if the following values are measured.
If this is not the case, replace the glow plug.
8 Volt glow plug —  current intensity = 8.5A
18 Volt glow plug — current intensity = 4.5A ± 1.5A

• If the glow plug is OK, check the cable harness from the
glow plug for damage and continuity.

• If fault code 021 is displayed, also check glow plug for
assembly of the connection piece and the corrugated
washer. Check cable harness for short circuit.

Blower wheel or combustion air blower motor blocked
(frozen up, soiled, sluggish, cable harness rubbing against
end of shaft, etc.)
• Clear blockage
• Measure speed of combustion air blower motor using max.

8.2 Volts + 0.2 Volts or 15 Volts + 0.2 Volts. For this
purpose, unclip the 0.75² brown (br) wire from terminal jack
14 and the 0.75² black (bk) wire out of terminal jack 13 of
the 14-pin plug.
Attach a marking on the end of the combustion air blower
motor shaft and measure the speed with a contactless
tachometer (see page 21).
If measured speed < 10,000 rpm, replace the combustion
air blower.
If measured speed > 10,000 rpm, replace the control unit.

• Check to see if the combustion air blower motor wiring is
laid properly or damaged.

• Measure speed of combustion air blower motor using max.
8.2 Volts + 0.2 Volts or 15 Volts + 0.2 Volts. For this
purpose, unclip the 0.75² brown (br) wire from terminal jack
14 and the 0.75² black (bk) wire out of terminal jack 13 of
the 14-pin plug.
Attach a marking on the end of the combustion air blower
motor shaft and measure the speed with a contactless
tachometer (see page 21).
If measured speed < 10,000 rpm, replace the combustion
air blower.
If measured speed > 10,000 rpm, replace the control unit.

+1 A
-1,5 A
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Fault code Remarks
Fault description • Remedial action

032 Short circuit, overload or ground fault of combustion
air blower motor

Important!
In the case of the HYDRONIC — 12 Volts, carry out
functional check using max. 8.2 Volts + 0.2 Volts.
In the case of the HYDRONIC — 24 Volts, carry out
functional check using max. 15 Volts + 0.2 Volts.
Check the positive/negative lines for proper
connection.
Pay attention to the short-circuit-proofing of the
power supply unit.

038 Open circuit in vehicle blower relay control

039 Short circuit, overload or ground fault in vehicle
blower relay control

041 Open circuit in water pump

042 Short circuit, overload or ground fault in water pump

047 Short circuit, overload or ground fault in metering
pump

048 Open circuit in metering pump

050 Equipment has been disabled due to too many
failed starts (10 start attempts plus repeat start-up
for each start attempt)

051 Time overshoot — cold air blowing

Blower wheel or combustion air blower motor blocked
(frozen up, soiled, sluggish, cable harness rubbing against
end of shaft, etc.)
• Clear blockage
• Before proceeding with the functional check on the combu-

stion air blower motor, perform a resistance measurement.
If measured resistance is < 2 kΩ, then a ground fault has
occurred — replace the combustion air blower.
If measured resistance is > 2 kΩ, then a ground fault can be
ruled out — measure the speed of the combustion air blower.

• Measure speed of combustion air blower motor using max.
8.2 Volts + 0.2 Volts or 15 Volts + 0.2 Volts. For this
purpose, unclip the 0.75² brown (br) wire from terminal jack
14 and the 0.75² black (bk) wire out of terminal jack 13 of
the 14-pin plug.
Attach a marking on the end of the combustion air blower
motor shaft and measure the speed with a contactless
tachometer (see page 21).
If measured speed < 10,000 rpm, replace the combustion
air blower.
If measured speed > 10,000 rpm, replace the control unit.

• Check electrical lead routed to relay
Rectify open circuit. Replace relay if necessary.

• Disconnect relay. If fault code 038 is displayed, then the
relay is defective — replace relay.

• Check supply lead to water pump for continuity. For this
purpose, unclip the 0.5² brown (br) wire from terminal
jack 10 and the 0.5² violet (vi) wire out of terminal jack 11
of the 14-pin plug.
Rectify open circuit. Replace relay if necessary.

• Disconnect connector in the “water pump” line. If fault code
041 is displayed, then the water pump is defective —
replace water pump.

• Disconnect connector in the “metering pump” line. If fault
code 048 is displayed, then the metering pump is defective
— replace metering pump.

• Check cable harness of metering pump for continuity. Clear
open circuit. Replace metering pump if necessary.

Max. permissible number of safety time counters exceeded;
the control unit is interlocked.
• Release the control unit interlock by erasing the fault

memory with the timer module or diagnostic unit.
• Check fuel quantity and fuel supply (see page 26).

At start-up, the flame sensor indicates a temperature of
>70°C for longer than 240 sec.

• Check exhaust gas and combustion air piping.
• Check flame sensor — see page 20 for reference values.
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Fault code Remarks
Fault description • Remedial action

052 Safety time exceeded

053 Flame loss in “High” setting

056 Flame loss in “LOW” setting

060 Open circuit in temperature sensor

Please note!
The test can only be performed with a jumper strap
fitted in the 14-pin plug if the HYDRONIC is still
installed in the vehicle or if a test bench is available.

061 Short circuit, overload or ground fault in temperature
sensor

Please note!
The test can only be performed with a jumper strap
fitted in the 14-pin plug if the HYDRONIC is still
installed in the vehicle or if a test bench is available.

064 Open circuit in flame sensor

Please note!
The test can only be performed with a jumper strap
fitted in the 14-pin plug if the HYDRONIC is still
installed in the vehicle or if a test bench is available.

The max. permissible number of start attempts has been
used up.
• Check exhaust gas and combustion air piping.
• Check the fuel quantity and fuel supply (see page 26).
• In the case of the HYDRONIC B 5 W S, clean, and if

necessary replace, the strainer in the connection.

Attention!
In the event of flame loss in the “High” or “Low” settings and if
start attempts are still permitted, the HYDRONIC performs a
restart followed by repeat start-up if necessary.
If the restart of repeat start-up was successful, the indicated
fault code is cleared.
Fault      (because a new start attempt is no longer permissible)
• Check exhaust gas and combustion air piping.
• Check the fuel quantity and fuel supply (see page 26).
• Check flame sensor — see fault codes 064 and 065.

• Remove the control unit and check the connecting cable of
the temperature sensor from damage. If the cable harness
is OK, then short the temperature sensor — route wire in
14-pin plug from terminal jack 3 to terminal jack 4.
Switch on the HYDRONIC.
- if fault code 061 is displayed, remove and check the
  temperature sensor (see page 22).
- if fault code 060 is displayed, check the control unit and
   replace if necessary.

• Remove the control unit and check the connecting cable of
the temperature sensor from damage. If the cable harness
is OK, then disconnect the 14-pin plug from the control unit
and unclip the 0.5 mm² blue (bl) wire from terminal jack 3
and the 0.5 mm² blue (bl) wire from terminal jack 4.
Plug the 14-pin plug into the control unit and switch on the
HYDRONIC
- if fault code 060 is displayed, remove and check the
  temperature sensor (see page 22).
- if fault code 061 is displayed, check the control unit and
   replace if necessary.

• Remove the control unit and check the connecting cable of
the flame sensor from damage. If the cable harness is OK,
then short the flame sensor — route wire in 14-pin plug
from terminal jack 1 to terminal jack 2.
Switch on the HYDRONIC
- if fault code 065 is displayed, remove and check the flame
  sensor (see page 20).
- if fault code 064 is displayed, check the control unit and
   replace if necessary.
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Faults which the diagnostic system does not indicate

Fault description Remarks
• Remedial action

HYDRONIC does not start The water pump and the vehicle blower start as soon as the
HYDRONIC is switched on.
• Remove temperature sensor and check (see page 22).

The vehicle blower starts after the HYDRONIC is switched on
— “stationary ventilation” function is activated.
• Set “stationary ventilation” switch to “OFF” position.

Fault code Remarks
Fault description • Remedial action

065 Short circuit, overload or ground fault in flame sensor

Please note!
The test can only be performed if the HYDRONIC is
still installed in the vehicle or if a test bench is available.

071 Open circuit in overheat sensor

Please note!
The test can only be performed if the HYDRONIC is
still installed in the vehicle or if a test bench is available.

072 Short circuit, overload or ground fault in overheat
sensor

Please note!
The test can only be performed if the HYDRONIC is
still installed in the vehicle or if a test bench is available.

090 / 092 — 103     Control unit defective

091 External interference voltage

• Remove the control unit and check the connecting cable of
the flame sensor from damage. If the cable harness is OK,
then disconnect the 14-pin plug from the control unit and
unclip the 0.5 mm² blue (bl) wire from terminal jack 1 and
the 0.5 mm² brown (br) wire from terminal jack 2.
Plug the 14-pin plug into the control unit and switch on the
HYDRONIC
- if fault code 064 is displayed, remove and check the flame
  sensor (see page 20).
- if fault code 065 is displayed, check the control unit and
   replace if necessary.

• Remove the control unit and check the connecting cable of
the overheat sensor from damage. If the cable harness is
OK, then short the overheat sensor — route wire in 14-pin
plug from terminal jack 5 to terminal jack 6.
Switch on the HYDRONIC.
- if fault code 072 is displayed, remove and check the
  overheat sensor (see page 22).
- if fault code 071 is displayed, check the control unit and
   replace if necessary.

• Remove the control unit and check the connecting cable of
the overheat sensor from damage.  If the cable harness is
OK, then disconnect the 14-pin plug from the control unit
and unclip the 0.5 mm² red (rt) wire from terminal jack 5 and
the 0.5 mm² red (rt) wire from terminal jack 6.
Plug the 14-pin plug into the control unit and switch on the
HYDRONIC
- if fault code 071 is displayed, remove and check the
  overheat sensor (see page 22).
- if fault code 072 is displayed, check the control unit and
   replace if necessary.

Replace control unit

Fault in control unit caused by interference voltages radiating
from vehicle electrical system.
Possible causes:
Poor-quality battery, chargers, other sources of interference
—> Eliminate interference voltages.
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Please note the following during installation!

Carefully check all seals and O-rings. Renew if necessary.

All parts must be cleaned and checked for damage prior to
assembly. Renew if necessary.

Note:
The Repair Instructions describe how to repair the
 HYDRONIC in the dismantled state.

Repair Instructions Page

Assembly drawing B 5 W S ...................................... 16

Assembly drawing D 5 W S ...................................... 17

Removing control unit
Checking control unit ................................................ 18

Removing glow plug of HYDRONIC D 5 W S
Removing cable harness of glow plug ....................... 18

Removing glow plug of HYDRONIC B 5 W S
Removing cable harness of glow plug ....................... 19

Removing strainer and connection of
HYDRONIC B 5 W S ................................................. 19

Page

Removing and checking flame sensor ....................... 20

Measuring speed of combustion air blower motor .... 21

Removing combustion air blower ............................. 21

Removing combustion chamber ............................... 21

Removing and checking overheat sensor and
temperature sensor .................................................. 22

Removing / installing heat exchanger ........................ 23
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Sketch 1

Repair instructions for B 5 W S — 12 Volts

1 Cover — jacket
2 Cover — combustion air blower
3 Control unit
4 Combustion air blower

5 Water cooling jacket
6 Glow plug
7 Flame sensor
8 Connection

  9 O-ring
10 Strainer
11 Bush
12 Overheat sensor
13 Temperature sensor
14 Compression spring
15 O-ring
16 Cable harness
17 Seal
18 Seal
19 Heat exchanger
20 Combustion chamber
21 O-ring
22 Engine cover
23 Cable harness — glow plug
24 Support
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Sketch 2

Repair instructions for D 5 W S — 12 Volts / 24 Volts

1 Cover — jacket
2 Cover — combustion air blower
3 Control unit
4 Combustion air blower

5 Water cooling jacket
6 Glow plug
7 Flame sensor
8 Overheat sensor

  9 Temperature sensor
10 Compression spring
11 O-ring
12 Cable harness
13 Seal
14 Seal
15 Heat exchanger
16 Combustion chamber
17 O-ring
18 Engine cover
19 Adapter piece

(for 24 Volts version only)
20 Cable harness — glow plug
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Removing control unit (see Fig. 1)

Detach the 4 fastening screws from the blower cover and
then remove the 4 fastening screws from the control unit.
Lift up the control unit and detach the engine cover, taking
care to avoid damaging the lining.
Remove the control unit and disconnect the 14-pin plug.

For assembly, first of all connect the 14-pin plug to the control
unit.
Attach the engine cover to the combustion air blower, taking
care to avoid damaging the lining.
Insert the bush of the “water pump” cable harness into the
cut-out in the combustion air blower. Lay all electrical leads
between the electric motor and housing and then insert the
control unit into the guide slot of the combustion air blower.
Insert and tighten the fastening bolts of the blower cover
and control unit.

Checking control unit

A basic tester and a control unit adapter are required
for checking the control unit. The control unit adapter makes
the electrical connection between the control unit and
the basic tester.

Fig. 1

a

c

b

a

b

3

Fig. 2

Removing the glow plug from the HYDRONIC D 5 W S
(see Fig. 2)

• Remove control unit
Unscrew the M4 nut from the glow plug and remove the cable
harness.
Unscrew the glow plug from the housing.

Please note!
In the case of the HYDRONIC D 5 W S — 24 Volts, unscrew
the adapter piece from the glow plug and fit onto the new glow
plug.

Removing cable harness of glow plug
Using a release tool made by AMP (Cat. No. 726519), unclip
the 1.5² white (ws) wire from terminal jack 9 and the 1.5²
brown (br) wire from terminal jack 12 of the 14-pin plug.
For installation, lay the cable harness between the electric
motor and housing.

a  Glow plug
b  Adapter piece for glow plug
      (for HYDRONIC D 5 W S — 24 Volts only)
c  Glow plug — insert here

a  Control unit
b  Engine cover with lining
c  14-pin plug

The basic tester is connected to the PC, and the control unit
can be tested by means of an installed test program.

Cat. No. — Basic tester 22 1508 89 00 00
Cat. No. — Control unit adapter 22 1521 89 00 00
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Removing glow plug of HYDRONIC B 5 W S (see Fig. 3)

•  Remove control unit
Unscrew the M4 nut from the glow plug and remove the cable
harness.
Unscrew the glow plug from the connection.

Removing cable harness of glow plug
Using a release tool made by AMP (Cat. No. 726519), unclip
the 1.5² white (ws) wire from terminal jack 9 and the 1.5²
brown (br) wire from terminal jack 12 of the 14-pin plug.
For installation, lay the cable harness between the electric
motor and housing.

a  Glow plug
b  Glow plug — insert here
c  Flame sensor -with support

Removing strainer and connection from
HYDRONIC B 5 W S (see Fig. 4 and sketch 3)

Removing strainer
•  Remove control unit
•  Take out combustion air blower
•  Remove glow plug
Remove O-ring and pull the strainer out of the connection
using round nose pliers.
Check strainer and O-ring. Renew if necessary.

Removing connection
•  Remove flame sensor together with the support.
Press the connection out of the housing and then swivel
the fuel pipe outwards.
Clean the connection and check the O-ring. Renew if
necessary.

Fitting connection and strainer
Insert connection into locating hole.
Swivel the fuel pipe into the initial position and then press the
connection into the locating hole.
Insert the support into the slot, and then feed the flame sensor
through the hole in the support and insert it into the tapped
hole in the housing and screw securely.
Press the strainer into the connection until fully home.
Fit the O-ring on the strainer and insert it into the housing.

Please note!
The welding spots of the strainer must face downwards.
Carefully check the O-rings prior to installation. Renew if
necessary.

a  Glow plug
b  Connection
c  Support
d  Strainer
e  O-ring
f   Flame sensor

Fig. 3

Fig. 4

Sketch 3

a

b

c

a

b

c d
e

e
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Removing flame sensor (see Fig. 5)

•  Remove control unit
Using a release tool made by AMP (Cat. No. 726534-1),
unclip the 1.5² blue (bl) wire from terminal jack 1 and the 0.5²
brown (br) wire from terminal jack 2 of the 14-pin plug.
Unscrew flame sensor from housing.
Check flame sensor. Replace if necessary.
For installation, lay the cable harness of the flame sensor
between the electric motor and housing.

a  Flame sensor
b  Flame sensor — insert here

Checking the flame sensor (see sketch 4)

Check the flame sensor using the Digital Multimeter. If the
resistance value of the flame sensor lies outside  the table of
values or the diagram, then replace the flame sensor.

Fig. 5

a

2

Sketch 4

Table of values

Temp. [°C -50 0 10 20 30 50 80 90 100 130 150 200 250 300 350 400

R [Ω 803 1000 1022 1062 1097 1194 1309 1347 1385 1498 1573 1758 1941 2120 2297 2470

Vref [V 1,407 1,639 1,661 1,719 1,738 1,840 1,948 1,983 2,016 2,111 2,171 2,308 2,432 2,542 2,642 2,732

[

[

[
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Fig. 7

a

b

c

d

e

Removing the combustion air blower (see Fig. 6)

•  Remove control unit
•  Remove flame sensor
•  Remove glow plug
Using a release tool made by AMP (Cat. No. 726534-1), unclip
the 0.75² brown (br) wire from terminal jack 14 and the 0.75²
black (bk) wire from terminal jack 13 of the 14-pin plug.
Slacken the 4 fastening bolts in the blower cover and detach
the blower cover.
Unscrew the 3 fastening bolts and detach the combustion air
blower.

Please note!
Before proceeding with assembly work, carefully check the
seal between the combustion air blower and the combustion
chamber. Renew if necessary.

Removing the combustion chamber (see Fig. 7)

•  Remove control unit
Slacken the 3 fastening bolts in the combustion air blower.
Lay the combustion air blower aside (the cable harness
of overheat sensor and temperature sensor must not be
removed).
Remove the combustion chamber from the heat exchanger.

Please note!
Before proceeding with assembly work, carefully check the
seals. Renew if necessary.

a Combustion chamber
b Jacket with heat exchanger
c Combustion air blower
d Seal — combustion air blower / combustion chamber
d Seal — combustion chamber / heat exchanger

Fig. 6

c

d

a
b

a Combustion air blower c   14-pin plug
b Electric motor d   Seal

Sketch 5

Measuring speed of combustion air blower motor
(see sketch 5)

Measure speed of combustion air blower motor using max.
8.2 Volts + 0.2 Volts or 15 Volts + 0.2 Volts. For this purpose,
unclip the 0.75² brown (br) wire from terminal jack 14 and the
0.75² black (bk) wire out of terminal jack 13 of the 14-pin plug.
Attach a marking on the end of the combustion air blower
motor shaft (for instance a black-and-white disk) and measure
the speed with a contactless tachometer.
If measured speed < 10,000 rpm, replace the combustion
air blower.
If measured speed > 10,000 rpm, replace the control unit.

a Electric motor
b Black-and-white plastic disk

a

b
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Removing the overheat sensor and temperature sensor
(see Fig. 8)

Remove control unit, blower cover and heat exchanger cover.
Slacken the compression spring fastening bolt and detach
the compression spring. Remove the overheat sensor and
temperature sensor from the locating hole in the heat ex-
changer with flat nose pliers.
Using a release tool made by AMP (Cat. No. 726534-1), unclip
the two wires of the temperature sensor (terminal jack 3 0.5²
blue (bl) and terminal jack 4 0.5² blue (bl)) and the two cables of
the overheat sensor (terminal jack 5 0.5² red (rt) and terminal
jack 6 0.5² red (rt)) from the 14-pin plug.

a Overheat sensor
b Temperature sensor
c Compression spring

Checking overheat sensor and temperature sensor
(see page 6)

Check the overheat sensor or temperature sensor using the
Digital Multimeter. If the resistance value of the overheat
sensor or the temperature sensor lies outside the table of
values or the diagram, then replace the overheat sensor
or temperature sensor.

Fig. 8

a
b

c

Please note!
The overheat sensor, temperature sensor and cable harness
form a module, which means that they are not available as
component parts.
Before installation, coat the O-rings of the overheat sensor
and temperature sensor with special-purpose grease, e.g.
“Hellerine”.

Table of values

Temp. [°C 0 10 20 30 40 50 60 70 80 90 100 110 120

R [kΩ 32,54 19,87 12,48 8,06 5,33 3,60 2,48 1,75 1,25 0,91 0,67 0,50 0,38

Vref [V 4,275 3,960 3,561 3,100 2,611 2,135 1,705 1,339 1,041 0,805 0,622 0,483 0,376

[

[

[

Sketch 6
Temperature (°C)
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Removing the heat exchanger (see Fig. 9)

• Remove control unit
• Remove combustion air blower
• Remove combustion chamber

Pull the overheat sensor and temperature sensor out of the
locating hole in the heat exchanger with flat nose pliers.
Press the heat exchanger through the water connection (water
inlet) and out of the jacket using a screwdriver.
Perform a visual inspection of the heat exchanger. Clean or
renew the heat exchanger if necessary.

a Heat exchanger
b Jacket
c O-ring
d Water connection (water inlet)

c

a

b

Installing the heat exchanger      (see Fig. 10)

Insert the heat exchanger into the jacket. The heat exchanger
must be installed so that the slot in the heat exchanger base
catches the detent of the jacket base. As a point of reference,
the overheat sensor connection must match up with the
locating hole in the jacket.

Please note!
Before proceeding with assembly work, carefully check the
seals and the O-ring. Renew if necessary.
Check that the heat exchanger is properly seated in the jacket
(the heat exchanger must be pressed firmly into the jacket).
Before installation, coat the O-rings with special-purpose
grease, e.g. “Hellerine”.

a Heat exchanger
b Jacket
c Detent
d Slot in base of heat exchanger
e Base of overheat sensor

Fig. 9

Fig. 10

a

b

c
d

e

d
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Wiring diagram
HYDRONIC B — 12 Volts and HYDRONIC — 12 Volts / 24 Volts

not available to HYDRONIC D 5 W S — 24 Volts
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Parts list

1.1 Burner motor
1.2 Glow plug
1.5 Overheat sensor
1.12 Flame sensor
1.13 Temperature sensor

2.1 Control unit
2.2 Metering pump
2.5.7 Relay, vehicle blower
2.7 Main fuse 20 A /12 V-15 A/24 V
2.7.1 Fuse, actuating element 5 A
2.7.5 Fuse, vehicle blower 25 A
2.12 Water pump
2.15.9 Sensor, outside temperature

3.1.9 Switch, stationary ventilation
3.2.6 Timer, “Mini” version
3.2.9 Timer, rectangular (modular timer)

5.1 Battery
5.1.2 Fuse holder in vehicle
5.9.1 Switch, vehicle blower
5.10 Vehicle blower

a) Connect to D+ for add-heat criterion (optional)
b) connect to +15
c) Lighting terminal “58”
d) Stationary ventilation (optional, see page 15)
e) External ON/OFF key (optional)
f) Cut open cable
i) Radio module connection
k) Switch (additional heating, e.g. <5°C)

Length plus + length minus:
from 3.5 m to 5.5 m —— > cross-section 4 mm²
from 5.5 m to 8.0 m —— > cross-section 6 mm²

Insulate unused cable ends.
The plug and socket housing are shown from the conductor
entry side.

Rt = red
bl = blue
ws = white
sw = black
gn = green
gr = grey
ge = yellow
vi = violet

Please note!
In the case of vehicles equipped with heating or air conditioning
system, please observe our vehicle-related Workshop Informa-
tion on the blower control.
If the Workshop Information is unavailable, pay attention to the
vehicle manufacturer’s instructions regarding connection or
interface for blower control.

20 1777 00 96 01 a
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Fuel quantity measurement

Preparations for measurement (see sketch 7)

Detach the fuel line from the HYDRONIC and place it in a
measuring glass (10 cc. capacity).
Switch on the HYDRONIC.
After about 45 seconds, the metering pump starts to
pump fuel.
When the fuel is coming out smoothly and free of bubbles,
the fuel line is filled and bled.
Switch off the heater and empty out the measuring glass.

Measurement

Switch on the heater.
After about 45 seconds, the metering pump starts to
pump fuel.
Keep the measuring glass at the level of the HYDRONIC
during measurement.
After about 90 seconds, fuel pumping is switched off
automatically.
Switch off the heater, as otherwise start-up is repeated.
Measure the fuel quantity in the measuring glass.

Please note!

Only perform fuel quantity measurement if the battery is
charged sufficiently!
During measurement, the voltage applied to the control
unit must be at least 11 Volts/23 Volts and must not exceed
13 Volts/25 Volts.

Evaluation
Compare the measured fuel quantity with the values specified in the following table.
If the measured fuel quantity is above the max. permissible value or below the min. permissible value, the fuel
metering pump must be replaced.

Fuel quantity HYDRONIC B 5 W S HYDRONIC D 5 W S

Nominal fuel quantity 11.5 cm3/90 sec. 8.0 cm3/90 sec.

Max. fuel quantity 12.1 cm3/90 sec. 8.5 cm3/90 sec.

Min. fuel quantity 10.9 cm3/90 sec. 7.5 cm3/90 sec.

Sketch 7
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Control systems

ifm electronic gmbh • Teichstraße 4 • 45 127 Essen 22.05.2006

CR0200
Mobile controller

ExtendedController

2 control units
with a total of

80 inputs/outputs

Programming
according to IEC 61131-3 

Operating voltage
10...32 V DC

We reserve the right to make technical alterations without prior notice. CR0200 / page 1

Technical data Controller as black box system
for the implementation of a central or decentralised system design

Housing closed, screened metal housing with flange fastening

Dimensions (H x W x D) 153 x 247 x 43 mm

Mounting screw connection by means of 4 M5xL screws according  to DIN 7500 or DIN 7984
mounting position horizontal or vertical to the mounting wall

Connection 2 x 55-pin connector, latched, protected against reverse polarity,
type AMP or Framatome, AMP junior timer contacts, crimp connection 0.5/2.5 mm²

Weight 1.6 kg

Housing / storage temperature –40...85 °C (depending on the load) / –40...85 °C

Protection IP 67 (protection rating for plug dep. on cable preparation)

Input/output channels max. 2 x 40 (the total number which is available depends
total on the wiring and configuration of the controller)

Inputs max. 2 x 40 (corr. to 0 outputs)

possible configurations

Outputs max. 2 x 24 (corr. to 2 x 16 inputs)

possible configurations

��

Number Signal Version

2 x 8 digital for positive sensor signals, with diagnostic capability B L
or analogue 0...10/32 V DC, 0/4...20 mA or ratiometric A

2 x 8 digital for positive sensor signals B L

2 x 4 digital for positive sensor signals, with diagnostic capability B L
or frequency max. 50 kHz I L

2 x 4 digital for positive/negative sensor signals, with diagnostic capability * B L/H
or frequency max. 1 kHz I L

2 x 8 digital for positive/negative sensor signals, with diagnostic capability * B L/H

2 x 8 digital for positive sensor signals, with diagnostic capability B L

Number Signal Version

2 x 8 digital positive switching (High Side), with diagnostic capability B H
or PWM PWM frequency 20...250 Hz PWM
or current-controlled 0,1...4 A PWM I

2 x 8 digital positive switching (High Side), with diagnostic capability B H

2 x 4 digital positive switching (High Side), with diagnostic capability B H
or PWM PWM frequency 20...250 Hz PWM

2 x 4 digital positive/negative switching (High/Low Side) B H/L
with diagnostic capability
(can also be used as H bridge) H bridge

Abbreviations

A = analogue
B H = binary High Side
B L = binary Low Side
FRQ/CYL = frequency inputs
I H = pulse High Side
I L = pulse Low Side
PWM = pulse width modulation
PWM I = current-controlled output

%IWx = IEC address for analogue input
%IX0.xx = IEC address for binary input
%QX0.xx = IEC address for binary output
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Control systems

ifm electronic gmbh • Teichstraße 4 • 45 127 Essen 22.05.2006We reserve the right to make technical alterations without prior notice. CR0200 / page 2

CR0200 Technical data (per control unit)

Operating voltage UB 10...32 V DC

overvoltage 36 V for t ≤ 10 s
undervoltage detection for UB ≤ 10 V
switching-off in case of undervoltage for UB ≤ 8 V

Current consumption ≤ 160 mA (without external load at 24 V DC)

CAN interface 1 CAN interface 2.0 B, ISO 11898
Baud rate 50 Kbits/s...1 Mbits/s (default setting 125 Kbits/s)
Communication profile CANopen, CiA DS 301 version 4, CiA DS 401 version 1.4

Node-ID (CANopen) hex 7F (= dec. 127)

CAN interface 2 CAN interface 2.0 A/B, ISO 11898
Baud rate 50 Kbits/s...1 Mbit/s (default setting 125 Kbits/s)
Communication profile SAE J 1939 or free protocol

Serial interface RS-232 C
Baud rate 9.6 / 19.2 / 28.8 / 38.4 / 57.6 kBit/s (default setting 9.6 Kbits/s)
Topology point-to-point (max. 2 participants); master-slave connection
Protocol predefined ifm protocol (INTELHEX)

Processor CMOS microcontroller 16 bits C167CS
cycle frequency 20/40 MHz

Device monitoring undervoltage monitoring
watchdog function

check sum test for program and system
excess temperature monitoring

Process monitoring concept Two relays according to EN 954
monitor two groups of 12 outputs each

Program memory 768 Kbytes Flash can be used by the user (+ 832 Kbytes for extended functions)

Data memory 128 Kbytes SRAM, 128 Kbytes Flash

Data memory (protected in case of power failure) 1024 bytes (retain data), 16 Kbytes (general data)

Status indication three-colour LED (R/G/B)

Operating states (Status-LED)

Test standards and regulations

Climatic test Damp heat to EN 60068-2-30, test Db
(≤ 95% rel. humidity, non-condensing)

Salt mist test to EN 60068-2-52, test Kb, severity level 3
Degree of protection to EN 60529

Mechanical resistance Vibration to EN 60068-2-6, test Fc
Shock to EN 60068-2-27, test Ea
Bump to EN 60068-2-29, test Eb

Immunity to conducted interference to ISO 7637-2, pulses 2, 3a, 3b, severity level 4, function state A
to ISO 7637-2, pulse 5, severity level 1, function state A
to ISO 7637-2, pulse 1, severity level 4, function state C

Immunity to interfering fields directive 95/54/EC at 100 V/m (e1 type approval)
and EN 61000-6-2 :2001 (CE)

Interference emission directive 95/54/EC (e1 type approval)
and EN 61000-6-4 :2001 (CE)

Tests for the approval to BN 411 002 (DIN EN 50155 clause 10.2)
for railway applications

LED colour Status Description

– off no operating voltage

yellow 1 x on initialisation or reset checks

green 5 Hz no operating system loaded

green 2.0 Hz Run
on Stop

red 2.0 Hz Run with error
on fatal error or stop with error

Copyright 2012 TEREX ® 
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CR0200 Characteristics of the inputs (per control unit)

Digital/analogue inputs (B L, A) � Voltage inputs
%IW03...10 input voltage 0...10/32 V
%IX0.00...07 resolution 12 bits
can be configured as ... precision ± 1.0% FS

input resistance 50/30 kΩ
input frequency 50 Hz

� Current inputs
input current 0/4...20 mA
resolution 12 bits
precision ± 1.0% FS
input resistance 400 Ω
input frequency 50 Hz

� Digital inputs for positive sensor signals, with diagnostic capability *)
switch-on level 0.7 UB
switch-off level 0.4 UB
input resistance 30 kΩ
input frequency 50 Hz

Digital inputs (B L) � Digital inputs for positive sensor signals
%IX0.08...11 switch-on level 0.43...0.73 UB
%IX1.00...03 switch-off level 0.29 UB
can be configured as ... input resistance 3.21 kΩ

input frequency 50 Hz

Digital inputs (B L, I L) � Digital inputs for positive sensor signals, with diagnostic capability *)
%IX0.12...15 switch-on level 0.7 UB
can be configured as ... switch-off level 0.4 UB

input resistance 2.86 kΩ
input frequency 50 Hz

� Frequency inputs for positive sensor signals
with diagnostic capability, evaluation with  integrated comparator
switch-on level 0.43...0.73 UB
switch-off level 0.29 UB
input resistance 2.86 kΩ
input frequency max. 50 kHz

Digital inputs (B L/H, I L) � Digital inputs for positive/negative sensor signals, positive with diagnostic capability*

%IX1.04...07 switch-on level 0.7 UB
can be configured as ... switch-off level 0.4 UB

input resistance 3.21 kΩ
input frequency 50 Hz

� Frequency inputs for positive sensor signals
with diagnostic capability, evaluation with  integrated comparator
switch-on level 0.43...0.73 UB
switch-off level 0.29 UB
input resistance 3.21 kΩ
input frequency max. 1 kHz

Digital inputs (B L/H) � Digital inputs for positive/negative sensor signals, positive with diagnostic capability*

%IX1.08...15 switch-on level 0.7 UB
can be configured as ... switch-off level 0.4 UB

input resistance 3.21 kΩ
input frequency 50 Hz

Digital inputs (B L) � Digital inputs for positive sensor signals, with diagnostic capability *)
%IX2.00...07 switch-on level 0.43...0.73 UB
konfigurierbar als... switch-off level 0.29 UB

input resistance 3.21 kΩ
input frequency 50 Hz

Test input During the test mode (e.g. programming) the "TEST" connection must be connected
to VBBS (10...32 V DC).
For the "RUN" mode the test input must not be connected.
input resistance 3.21 kΩ

*) NAMUR inputs � Digital inputs with diagnostic capability can be used as NAMUR inputs when used 
with an external resistor connection.
supply voltage 5...25 V; e.g. ifm NAMUR sensors NT5001...NN5002

Control systems

ifm electronic gmbh • Teichstraße 4 • 45 127 Essen 22.05.2006We reserve the right to make technical alterations without prior notice. CR0200 / page 3
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CR0200 Characteristics of the outputs (per control unit)

Outputs (BH, PWM, PWMI ) � Semiconductor outputs, with diagnostic capability
%QX0.00...07 positive switching (high side), short-circuit and overload protected
can be configured as ... switching voltage 10...32 V DC

switching current max. 4 A
output frequency max. 100 Hz (depending on the load)

� PWM outputs, diagnosis via current feedback
PWM frequency max. 250 Hz
mark-to-space ratio 1...99 %
resolution depends on the PWM frequency
load current max. 4 A

� Current-controlled outputs, diagnosis via current feedback
load current 0,1...4 A
load resistance min. 3 Ω (at UB = 12 V DC)

min. 6 Ω (at UB = 24 V DC)
setting resolution 1 mA
control resolution 5 mA
accuracy ± 2% FS

Outputs (BH) � Semiconductor outputs, with diagnostic capability
%QX0.08...15 positive switching (high side), short-circuit and overload protected
can be configured as ... switching voltage 10...32 V DC

switching current max. 2 A
output frequency max. 100 Hz (depending on the load)

Outputs (BH, PWM) � Semiconductor outputs, with diagnostic capability
%QX1.00, 03, 04, 07 positive switching (high side), short-circuit and overload protected
can be configured as ... switching voltage 10...32 V DC

switching current max. 4 A
output frequency max. 100 Hz (depending on the load)

� PWM outputs
PWM frequency max. 250 Hz
pulse ratio 1...99 %
resolution depends on the PWM frequency
load current max. 4 A

Outputs (B L/H) � Semiconductor outputs, with diagnostic capability
%QX1.01, 02, 05, 06 positive/negative switching (high/low side), short-circuit and overload protected
can be configured as ... switching voltage 10...32 V DC

switching current max. 4 A
output frequency max. 100 Hz (depending on the load)

Overload protection max. 5 minutes (at 100%)
(valid for all outputs)

Internal relay outputs Normally open contacts in series to 2 groups of 12 semiconductor outputs.
for electrically isolated Sustained forcing by means of hardware and additional controlling
deactivation of the outputs by means of user program.

The relays must always be switched without load!

total current max. 12 A per group
switching current 0.1...15 A
overload current 20 A
number of operating cycles ≥ 10 6 (without load)
switching-time constant ≤ 3 ms

Output Error � Semiconductor output, positive switching (high side)
switching voltage 10...32 V DC
switching current max. 100 mA
overload current 0.5 A
switching function OFF (0 V) in case of an error

R

Control systems

ifm electronic gmbh • Teichstraße 4 • 45 127 Essen 22.05.2006We reserve the right to make technical alterations without prior notice. CR0200 / page 4

Abbreviations

A = analogue
B H = binary High Side
B L = binary Low Side
FRQ/CYL = frequency inputs
I H = pulse High Side
I L = pulse Low Side
PWM = pulse width modulation
PWM I = current-controlled output

%IWx = IEC address for analogue input
%IX0.xx = IEC address for binary input
%QX0.xx = IEC address for binary output
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Control systems

ifm electronic gmbh • Teichstraße 4 • 45 127 Essen 22.05.2006We reserve the right to make technical alterations without prior notice. CR0200 / page 5

ANSCHLUSSBELEGUNG / wiring / branchement CPU 1
Pin Potential Bezeichnung / description Bemerkung / note
23 VBB S (10...32 V DC) Versorgung Sensoren und Modul / supply sensors and module
05 VBB O (10...32 V DC) Versorgung Ausgänge / supply outputs relaisgeschaltet / relay switched  (1)
34 VBB R (10...32 V DC) Versorgung über Relais / supply via relay relaisgeschaltet / relay switched  (2)
01 GND S Masse Sensoren und Modul / ground sensors and module
15 GNDO Masse Ausgänge / ground outputs
12 GNDA Masse Analogeingänge / ground analogue outputs
CAN, RS-232, ERROR, TEST
Pin Potential Bezeichnung / description Bemerkung / note
14 CAN1 H CAN-Interface 1 (High)
32 CAN1 L CAN-Interface 1 (Low)
26 CAN2 H CAN-Interface 2 (High) SAE J 1939
25 CAN2 L CAN-Interface 2 (Low) SAE J 1939
33 GND Masse / ground (RS-232/CAN)
06 RxD RS-232 Interface (Programmierung / programming) Pin 03, PC D-Sub (9 pin)
07 TxD RS-232 Interface (Programmierung / programming) Pin 02, PC D-Sub (9 pin)
13 ERROR Fehlerausgang B H / error output B H

24 TEST TEST-Eingang / test input
EIN-/AUSGÄNGE / inputs/outputs / entrées/sorties
Pin EINGÄNGE Konfiguration AUSGÄNGE Konfiguration diagnosefähig* relaisgeschaltet
pin INPUTS configuration OUTPUTS configuration diagnostic capability* relay switched

INPUT / OUTPUT
08 %IX0.00 / %IW03 B L A – – •  /  –
27 %IX0.01 / %IW04 B L A – – •  /  –
09 %IX0.02 / %IW05 B L A – – •  /  –
28 %IX0.03 / %IW06 B L A – – •  /  –
10 %IX0.04 / %IW07 B L A – – •  /  –
29 %IX0.05 / %IW08 B L A – – •  /  –
11 %IX0.06 / %IW09 B L A – – •  /  –
30 %IX0.07 / %IW10 B L A – – •  /  –
44 %IX0.08 B L %QX0.00 B H PWM PWM I –  /  • VBB O (1)
45 %IX0.09 B L %QX0.01 B H PWM PWM I –  /  • VBB O (1)
46 %IX0.10 B L %QX0.02 B H PWM PWM I –  /  • VBB O (1)
47 %IX0.11 B L %QX0.03 B H PWM PWM I –  /  • VBB O (1)
20 %IX0.12 B L I L (FRQ0) – – •  /  –
02 %IX0.13 B L I L (FRQ1) – – •  /  –
21 %IX0.14 B L I L (FRQ2) – – •  /  –
38 %IX0.15 B L I L (FRQ3) – – •  /  –
36 %IX1.00 B L %QX0.04 B H PWM PWM I –  /  • VBB R (2)
54 %IX1.01 B L %QX0.05 B H PWM PWM I –  /  • VBB R (2)
17 %IX1.02 B L %QX0.06 B H PWM PWM I –  /  • VBB R (2)
53 %IX1.03 B L %QX0.07 B H PWM PWM I –  /  • VBB R (2)
19 %IX1.04 B L/H I L (CYL0) – – •  /  –
55 %IX1.05 B L/H I L (CYL1) – – •  /  –
18 %IX1.06 B L/H I L (CYL2) – – •  /  –
37 %IX1.07 B L/H I L (CYL3) – – •  /  –
39 %IX1.08 B L/H %QX0.08 B H •  /  • VBB O (1)
03 %IX1.09 B L/H %QX0.09 B H •  /  • VBB O (1)
40 %IX1.10 B L/H %QX0.10 B H •  /  • VBB O (1)
22 %IX1.11 B L/H %QX0.11 B H •  /  • VBB O (1)
41 %IX1.12 B L/H %QX0.12 B H •  /  • VBB O (1)
42 %IX1.13 B L/H %QX0.13 B H •  /  • VBB O (1)
43 %IX1.14 B L/H %QX0.14 B H •  /  • VBB O (1)
04 %IX1.15 B L/H %QX0.15 B H •  /  • VBB O (1)
48 %IX2.00 B L %QX1.00 B H PWM •  /  • VBB R (2)
49 %IX2.01 B L %QX1.01 B H/L H-Bridge •  /  • VBB R (2)
31 %IX2.02 B L %QX1.02 B H/L H-Bridge •  /  • VBB R (2)
50 %IX2.03 B L %QX1.03 B H PWM •  /  • VBB R (2)
51 %IX2.04 B L %QX1.04 B H PWM •  /  • VBB R (2)
52 %IX2.05 B L %QX1.05 B H/L H-Bridge •  /  • VBB R (2)
16 %IX2.06 B L %QX1.06 B H/L H-Bridge •  /  • VBB R (2)
35 %IX2.07 B L %QX1.07 B H PWM •  /  • VBB R (2)

Note the double pin connection of inputs/outputs. *) only positive sensor signals with diagnostic capability
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ANSCHLUSSBELEGUNG / wiring / branchement CPU 2
Pin Potential Bezeichnung / description Bemerkung / note
23 VBB S (10...32 V DC) Versorgung Sensoren und Modul / supply sensors and module
05 VBB O (10...32 V DC) Versorgung Ausgänge / supply outputs relaisgeschaltet / relay switched  (1)
34 VBB R (10...32 V DC) Versorgung über Relais / supply via relay relaisgeschaltet / relay switched  (2)
01 GND S Masse Sensoren und Modul / ground sensors and module
15 GNDO Masse Ausgänge / ground outputs
12 GNDA Masse Analogeingänge / ground analogue outputs
CAN, RS-232, ERROR, TEST
Pin Potential Bezeichnung / description Bemerkung / note
14 CAN1 H CAN-Interface 1 (High)
32 CAN1 L CAN-Interface 1 (Low)
26 CAN2 H CAN-Interface 2 (High) SAE J 1939
25 CAN2 L CAN-Interface 2 (Low) SAE J 1939
33 GND Masse / ground (RS-232/CAN)
06 RxD RS-232 Interface (Programmierung / programming) Pin 03, PC D-Sub (9 pin)
07 TxD RS-232 Interface (Programmierung / programming) Pin 02, PC D-Sub (9 pin)
13 ERROR Fehlerausgang B H / error output B H

24 TEST TEST-Eingang / test input
EIN-/AUSGÄNGE / inputs/outputs / entrées/sorties
Pin EINGÄNGE Konfiguration AUSGÄNGE Konfiguration diagnosefähig* relaisgeschaltet
pin INPUTS configuration OUTPUTS configuration diagnostic capability* relay switched

INPUT / OUTPUT
08 %IX32.00 / %IW35 B L A – – •  /  –
27 %IX32.01 / %IW36 B L A – – •  /  –
09 %IX32.02 / %IW37 B L A – – •  /  –
28 %IX32.03 / %IW38 B L A – – •  /  –
10 %IX32.04 / %IW39 B L A – – •  /  –
29 %IX32.05 / %IW40 B L A – – •  /  –
11 %IX32.06 / %IW41 B L A – – •  /  –
30 %IX32.07 / %IW42 B L A – – •  /  –
44 %IX32.08 B L %QX32.00 B H PWM PWM I –  /  • VBB O (1)
45 %IX32.09 B L %QX32.01 B H PWM PWM I –  /  • VBB O (1)
46 %IX32.10 B L %QX32.02 B H PWM PWM I –  /  • VBB O (1)
47 %IX32.11 B L %QX32.03 B H PWM PWM I –  /  • VBB O (1)
20 %IX32.12 B L I L (FRQ0) – – •  /  –
02 %IX32.13 B L I L (FRQ1) – – •  /  –
21 %IX32.14 B L I L (FRQ2) – – •  /  –
38 %IX32.15 B L I L (FRQ3) – – •  /  –
36 %IX33.00 B L %QX32.04 B H PWM PWM I –  /  • VBB R (2)
54 %IX33.01 B L %QX32.05 B H PWM PWM I –  /  • VBB R (2)
17 %IX33.02 B L %QX32.06 B H PWM PWM I –  /  • VBB R (2)
53 %IX33.03 B L %QX32.07 B H PWM PWM I –  /  • VBB R (2)
19 %IX33.04 B L/H I L (CYL0) – – •  /  –
55 %IX33.05 B L/H I L (CYL1) – – •  /  –
18 %IX33.06 B L/H I L (CYL2) – – •  /  –
37 %IX33.07 B L/H I L (CYL3) – – •  /  –
39 %IX33.08 B L/H %QX32.08 B H •  /  • VBB O (1)
03 %IX33.09 B L/H %QX32.09 B H •  /  • VBB O (1)
40 %IX33.10 B L/H %QX32.10 B H •  /  • VBB O (1)
22 %IX33.11 B L/H %QX32.11 B H •  /  • VBB O (1)
41 %IX33.12 B L/H %QX32.12 B H •  /  • VBB O (1)
42 %IX33.13 B L/H %QX32.13 B H •  /  • VBB O (1)
43 %IX33.14 B L/H %QX32.14 B H •  /  • VBB O (1)
04 %IX33.15 B L/H %QX32.15 B H •  /  • VBB O (1)
48 %IX34.00 B L %QX33.00 B H PWM •  /  • VBB R (2)
49 %IX34.01 B L %QX33.01 B H/L H-Bridge •  /  • VBB R (2)
31 %IX34.02 B L %QX33.02 B H/L H-Bridge •  /  • VBB R (2)
50 %IX34.03 B L %QX33.03 B H PWM •  /  • VBB R (2)
51 %IX34.04 B L %QX33.04 B H PWM •  /  • VBB R (2)
52 %IX34.05 B L %QX33.05 B H/L H-Bridge •  /  • VBB R (2)
16 %IX34.06 B L %QX33.06 B H/L H-Bridge •  /  • VBB R (2)
35 %IX34.07 B L %QX33.07 B H PWM •  /  • VBB R (2)

Note the double pin connection of inputs/outputs. *) only positive sensor signals with diagnostic capability
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Systèmes de contrôle-commande

ifm electronic gmbh • Teichstraße 4 • 45 127 Essen 22.05.2006

CR0200
Système de commande

embarqué
ExtendedController

2 unités de contrôle
avec 80 entrées /sorties

au total

Programmation
selon CEI 61131-3

10...32 V DC

Nous nous réservons le droit de modifier les données techniques sans préavis. CR0200 / page 1

Données techniques Système de commande type boîte noire
pour la réalisation d'un système central ou décentralisé

Boîtier boîtier métallique fermé blindé avec fixation par bride

Dimensions (L x l x H) 153 x 247 x 43 mm

Montage fixation à vis avec 4 vis M5 x L selon DIN 7500 et DIN 7984
position de montage horizontale ou verticale par rapport à la paroi de montage

Raccordement 2 connecteurs 55 pôles, verrouillé, protégé contre l'inversion de polarité, type AMP
ou Framatome, contacts AMP-Junior-Timer, raccordement crimp 0,5/2,5 mm²

Poids 1,6 kg

Température boîtier / stockage –40...85 °C (en fonction de la charge) / –40...85 °C

Protection IP 67 (protection pour les connecteurs à réaliser)

Voies d'entrée/de sortie max. 2 x 40 (le nombre disponible total dépend du raccordement
et de la configuration du système de commande)

Entrées max. 2 x 40 (corr. à 0 sorties)

configurations possibles

Sorties max. 2 x 24 (corr. à 2 x 16 sorties)

configurations possibles

��

Nombre Signal Version

2 x 8 TOR signaux capteurs positifs, avec possibilité de diagnostic B L
ou analogique 0...10/32 V DC, 0/4...20 mA ou ratiométrique A

2 x 8 TOR signaux capteurs positifs B L

2 x 4 TOR signaux capteurs positifs, avec possibilité de diagnostic B L
ou fréquence max. 50 kHz I L

2 x 4 TOR signaux capteurs positifs/négatifs, possibilité de diagnostic B L/H
ou fréquence max. 1 kHz I L

2 x 8 TOR signaux capteurs positifs/négatifs, possibilité de diagnostic B L/H

2 x 8 TOR signaux capteurs positifs, possibilité de diagnostic B L

Nombre Signal Version

2 x 8 TOR pnp (niveau haut), avec possibilité de diagnostic B H
ou PWM fréquence PWM 20...250 Hz PWM
ou courant régulé 0,1...4 A PWM I

2 x 8 TOR pnp (niveau haut), avec possibilité de diagnostic B H

2 x 4 TOR pnp (niveau haut), avec possibilité de diagnostic B H
ou PWM fréquence PWM 20...250 Hz PWM

2 x 4 TOR pnp/npn (niveau haut/bas) B H/L
avec possibilité de diagnostic
(aussi utilisable comme shunt H (H-Bridge)) H-Bridge

Abréviations

A = analogique
B H = TOR niveau haut
B L = TOR niveau bas
FRQ/CYL = entrées de fréquence
I H = impulsion niveau haut
I L = impulsion niveau bas
PWM = modulation par la largeur des

impulsions
PWM I = sortie de courant régulé

%IWx = adresse IEC pour entrée analogique
%IX0.xx = adresse IEC pour entrée TOR
%QX0.xx = adresse IEC pour sortie TOR

*) seulement signaux capteurs positifs
avec possibilité de diagnostic
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CR0200 Données techniques (par unité de contrôle)

Tension d'alimentation UB 10...32 V DC

Surtension 36 V pour t ≤ 10 s
détection de sous-tension pour UB ≤ 10 V
coupure du circuit en cas de sous-tension pour UB ≤ 8 V

Consommation ≤ 160 mA (sans charge externe à 24 V DC)

Interface CAN 1 interface CAN 2.0 B, ISO 11898
Débit de transmission 50 Kbits/s...1 Mbit/s (valeur par défaut 125 Kbits/s)
Profil de communication CANopen, CiA DS 301 version 4, CiA DS 401 version 1.4

ID nœud (CANopen) hexa 7F (= déc. 127)

Interface CAN 2 interface CAN 2.0 A/B, ISO 11898
Débit de transmission 50 Kbits/s...1 Mbit/s (valeur par défaut 125 Kbits/s)
Profil de communication SAE J 1939 ou protocole libre

Interface série RS-232 C
Débit de transmission 9,6 / 19,2 / 28,8 / 38,4 / 57,6 Kbits/s (valeur par défaut 9,6 Kbits/s)
Topologie point à point (max. 2 postes); raccordement maître-esclave
Protocole protocole ifm prédéfini (INTELHEX)

Processeur microcontrôleur CMOS 16 bits C167CS
fréquence d'horloge 20/40 MHz

Surveillance de l'appareil surveillance de la sous-tension
fonction chien de garde

test de contrôle (checksum) pour le programme et le système
surveillance de surélévation de température

Concept de surveillance du process 2 relais selon EN954 pour contrôle de 2 groupes de 12 sorties chacun
par relais de surveillance selon EN 954

Mémoire programme 768 Koctets flash utilisable par le programmateur (+ 832 Koctets pour des fonctions étendues)

Mémoire de données 128 Koctets SRAM, 128 Koctets flash

Mémoire de données (protégée coupure tension) 1024 octets (données auto-sauvegardées), 16 Koctets (données générales)

Indication d'état LED trois couleurs (R/J/B)

Etats de fonctionnement (LED d'état)

Normes d'essai et réglementations

Test climatique chaleur humide selon EN 60068-2-30, test Db
(≤ 95% humidité de l'air relative, sans condensation)

essai de brouillard salin selon EN 60068-2-52, test Kb, niveau de sévérité 3
test de la protection selon EN 60529

Résistance mécanique vibration selon EN 60068-2-6, test Fc
chocs selon EN 60068-2-27, test Ea

chocs permanents selon EN 60068-2-29, test Eb

Immunité aux selon ISO 7637-2, impulsions 2, 3a, 3b, niveau de sévérité 4, état fonctionnel A
parasites HF conduits selon ISO 7637-2, impulsion 5, niveau de sévérité 1, état fonctionnel A

selon ISO 7637-2, impulsion 1, niveau de sévérité 4, état fonctionnel C

Immunité aux selon la directive 95/54/CE avec 100 V/m (homologation de type e1)
rayonnements parasites et EN 61000-6-2 :2001 (CE)

Emission de rayonnements HF selon la directive 95/54/CE (homologation de type e1)
et EN 61000-6-4 :2001 (CE)

Tests pour l'homologation selon BN 411 002 (DIN EN 50155 partie 10.2)
pour applications ferroviaires

Couleur Etat Description

– Eteinte aucune tension d'alimentation

jaune 1 x allumée initialisation ou test reset 

verte 5 Hz aucun système d'exploitation chargé

verte 2,0 Hz Run
allumée Stop

rouge 2,0 Hz Run avec erreur
allumée erreur fatale ou arrêt avec erreur

Copyright 2012 TEREX ® 

https://cranemanuals.com



CR0200 Caractéristiques des entrées (par unité de contrôle)

Entrées TOR/analogiques (B L, A) � Entrées tension
%IW03...10 tension d'entrée 0...10/32 V
%IX0.00...07 résolution 12 bits
configurables comme... précision ±1,0% FS

résistance d'entrée 50/30 kΩ
fréquence d'entrée 50 Hz

� Entrées courant
courant d'entrée 0/4...20 mA
résolution 12 bits
précision ±1,0% FS
résistance d'entrée 400 Ω
fréquence d'entrée 50 Hz

� Entrées TOR pour des signaux capteurs positifs, avec possibilité de diagnostic*)

niveau d'enclenchement 0,7 UB
niveau de déclenchement 0,4 UB
résistance d'entrée 30 kΩ
fréquence d'entrée 50 Hz

Entrées TOR (B L) � Entrées TOR pour des signaux capteurs positifs
%IX0.08...11 niveau d'enclenchement 0,43...0,73 UB
%IX1.00...03 niveau de déclenchement 0,29 UB
configurables comme... résistance d'entrée 3,21 kΩ

fréquence d'entrée 50 Hz

Entrées TOR (B L, I L) � Entrées TOR pour des signaux capteurs positifs, avec possibilité de diagnostic*)

%IX0.12...15 niveau d'enclenchement 0,7 UB
configurables comme... niveau de déclenchement 0,4 UB

résistance d'entrée 2,86 kΩ
fréquence d'entrée 50 Hz

� Entrées de fréquence pour des signaux capteurs positifs
avec possibilité de diagnostic, évaluation avec comparateur
niveau d'enclenchement 0,43...0,73 UB
niveau de déclenchement 0,29 UB
résistance d'entrée 2,86 kΩ
fréquence d'entrée max. 50 kHz

Entrées TOR  (B L/H, I L) � Entrées TOR pour des signaux capteurs positifs/négatifs,
%IX1.04...07 positifs avec possibilité de diagnostic*)

configurables comme... niveau d'enclenchement 0,7 UB
niveau de déclenchement 0,4 UB
résistance d'entrée 3,21 kΩ
fréquence d'entrée 50 Hz

� Entrées de fréquence pour des signaux capteurs positifs
avec possibilité de diagnostic, évaluation avec comparateur
niveau d'enclenchement 0,43...0,73 UB
niveau de déclenchement 0,29 UB
résistance d'entrée 3,21 kΩ
fréquence d'entrée max. 1 kHz

Entrées TOR  (B L/H) � Entrées TOR pour des signaux capteurs positifs/négatifs,
%IX1.08...15 positifs avec possibilité de diagnostic*)

configurables comme... niveau d'enclenchement 0,7 UB
niveau de déclenchement 0,4 UB
résistance d'entrée 3,21 kΩ
fréquence d'entrée 50 Hz

Entrées TOR (B L) � Entrées TOR pour des signaux capteurs positifs, avec possibilité de diagnostic*)

%IX2.00...07 niveau d'enclenchement 0,43...0,73 UB
configurables comme... niveau de déclenchement 0,29 UB

résistance d'entrée 3,21 kΩ
fréquence d'entrée 50 Hz

Entrée test Durant le mode test (par ex. programmation) la broche doit être raccordée à
VBB S (10...32 V DC).
Pour le mode "RUN" l'état logique de cette entrée doit être 0.
résistance d'entrée 3,21 kΩ

*) Entrées NAMUR � Des entrées TOR avec possibilité de diagnostic peuvent être utilisées en tant
qu'entrées NAMUR en combinaison avec une résistance externe.
tension d'alimentation 5...25 V; par ex. détecteurs NAMUR ifm NT5001...NN5002

Systèmes de contrôle-commande

ifm electronic gmbh • Teichstraße 4 • 45 127 Essen 22.05.2006Nous nous réservons le droit de modifier les données techniques sans préavis. CR0200 / page 3

R

Copyright 2012 TEREX ® 

https://cranemanuals.com



CR0200 Caractéristiques des sorties (par unité de contrôle)

Sorties (BH, PWM, PWMI ) � Sorties statiques , avec possibilité de diagnostic
%QX0.00...07 pnp (niveau haut), protection courts-circuits et surcharge
configurables comme... tension de commutation 10...32 V DC

courant de charge par sortie max. 4 A
fréquence de sortie max. 100 Hz (dépend de la charge)

� Sorties PWM, diagnostic par relecture du courant
fréquence PWM max. 250 Hz
taux d'impulsion 1...99 %
résolution dépend de la fréquence PWM
courant de charge par sortie max. 4 A

� Sorties courant régulé, diagnostic par relecture du courant
courant de charge 0,1...4 A
resistance de charge min. 3 Ω (à UB = 12 V DC)

min. 6 Ω (à UB = 24 V DC)
résolution de réglage 1 mA
résolution utilisée 5 mA
précision ± 2% FS

Sorties (BH) � Sorties statiques , avec possibilité de diagnostic
%QX0.08...15 pnp (niveau haut), protection courts-circuits et surcharge
configurables comme... tension de commutation 10...32 V DC

courant de charge par sortie max. 2 A
fréquence de sortie max. 100 Hz (dépend de la charge)

Sorties (BH, PWM) � Sorties statiques , avec possibilité de diagnostic
%QX1.00, 03, 04, 07 pnp (niveau haut), protection courts-circuits et surcharge
configurables comme... tension de commutation 10...32 V DC

courant de charge par sortie max. 4 A
fréquence de sortie max. 100 Hz (dépend de la charge)

� Sorties PWM
fréquence PWM max. 250 Hz
taux d'impulsion 1...99 %
résolution dépend de la fréquence PWM
courant de charge max. 4 A

Sorties (B L/H) � Sorties statiques , avec possibilité de diagnostic
%QX1.01, 02, 05, 06 pnp/npn (niveau haut/bas), protection courts-circuits et surcharge
configurables comme... tension de commutation 10...32 V DC

courant de charge par sortie max. 4 A
fréquence de sortie max. 100 Hz (dépend de la charge)

Protection contre les surcharges max. 5 minutes (à 100%)
(valable pour toutes les sorties)

Sorties relais internes Contacts normalement ouvert en série à 2 x 12 sorties semiconducteurs (= 2 groupes).
pour la désactivation des sorties Commande forcée par hardware et commande supplémentaire par programme
avec isolation électrique d'application.

Les relais doivent toujours être commutés sans charge!

courant total max. 12 A par groupe
courant par sortie 0,1...15 A
courant de surcharge 20 A
nombre de cycles d'opérations ≥ 10 6

constante commutation-temps ≤ 3 ms

Sortie Error � Sortie statiques, pnp (niveau haut)
tension de commutation 10...32 V DC
courant de charge par sortie max. 100 mA
courant de surcharge 0,5 A
fonction de commutation OFF (0 V) en cas d'erreur

R
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Abréviations

A = analogique
B H = TOR niveau haut
B L = TOR niveau bas
FRQ/CYL = entrées de fréquence
I H = impulsion niveau haut
I L = impulsion niveau bas
PWM = modulation par la largeur des

impulsions
PWM I = sortie de courant régulé

%IWx = adresse IEC pour entrée analogique
%IX0.xx = adresse IEC pour entrée TOR
%QX0.xx = adresse IEC pour sortie TOR

Copyright 2012 TEREX ® 

https://cranemanuals.com



R

Systèmes de contrôle-commande

ifm electronic gmbh • Teichstraße 4 • 45 127 Essen 22.05.2006Nous nous réservons le droit de modifier les données techniques sans préavis. CR0200 / page 5

ANSCHLUSSBELEGUNG / wiring / branchement CPU 1
Pin Potential Bezeichnung / description Bemerkung / note
23 VBB S (10...32 V DC) Versorgung Sensoren und Modul / supply sensors and module
05 VBB O (10...32 V DC) Versorgung Ausgänge / supply outputs relaisgeschaltet / relay switched  (1)
34 VBB R (10...32 V DC) Versorgung über Relais / supply via relay relaisgeschaltet / relay switched  (2)
01 GND S Masse Sensoren und Modul / ground sensors and module
15 GNDO Masse Ausgänge / ground outputs
12 GNDA Masse Analogeingänge / ground analogue outputs
CAN, RS-232, ERROR, TEST
Pin Potential Bezeichnung / description Bemerkung / note
14 CAN1 H CAN-Interface 1 (High)
32 CAN1 L CAN-Interface 1 (Low)
26 CAN2 H CAN-Interface 2 (High) SAE J 1939
25 CAN2 L CAN-Interface 2 (Low) SAE J 1939
33 GND Masse / ground (RS-232/CAN)
06 RxD RS-232 Interface (Programmierung / programming) Pin 03, PC D-Sub (9 pin)
07 TxD RS-232 Interface (Programmierung / programming) Pin 02, PC D-Sub (9 pin)
13 ERROR Fehlerausgang B H / error output B H

24 TEST TEST-Eingang / test input
EIN-/AUSGÄNGE / inputs/outputs / entrées/sorties
Pin EINGÄNGE Konfiguration AUSGÄNGE Konfiguration diagnosefähig* relaisgeschaltet
pin INPUTS configuration OUTPUTS configuration diagnostic capability* relay switched

INPUT / OUTPUT
08 %IX0.00 / %IW03 B L A – – •  /  –
27 %IX0.01 / %IW04 B L A – – •  /  –
09 %IX0.02 / %IW05 B L A – – •  /  –
28 %IX0.03 / %IW06 B L A – – •  /  –
10 %IX0.04 / %IW07 B L A – – •  /  –
29 %IX0.05 / %IW08 B L A – – •  /  –
11 %IX0.06 / %IW09 B L A – – •  /  –
30 %IX0.07 / %IW10 B L A – – •  /  –
44 %IX0.08 B L %QX0.00 B H PWM PWM I –  /  • VBB O (1)
45 %IX0.09 B L %QX0.01 B H PWM PWM I –  /  • VBB O (1)
46 %IX0.10 B L %QX0.02 B H PWM PWM I –  /  • VBB O (1)
47 %IX0.11 B L %QX0.03 B H PWM PWM I –  /  • VBB O (1)
20 %IX0.12 B L I L (FRQ0) – – •  /  –
02 %IX0.13 B L I L (FRQ1) – – •  /  –
21 %IX0.14 B L I L (FRQ2) – – •  /  –
38 %IX0.15 B L I L (FRQ3) – – •  /  –
36 %IX1.00 B L %QX0.04 B H PWM PWM I –  /  • VBB R (2)
54 %IX1.01 B L %QX0.05 B H PWM PWM I –  /  • VBB R (2)
17 %IX1.02 B L %QX0.06 B H PWM PWM I –  /  • VBB R (2)
53 %IX1.03 B L %QX0.07 B H PWM PWM I –  /  • VBB R (2)
19 %IX1.04 B L/H I L (CYL0) – – •  /  –
55 %IX1.05 B L/H I L (CYL1) – – •  /  –
18 %IX1.06 B L/H I L (CYL2) – – •  /  –
37 %IX1.07 B L/H I L (CYL3) – – •  /  –
39 %IX1.08 B L/H %QX0.08 B H •  /  • VBB O (1)
03 %IX1.09 B L/H %QX0.09 B H •  /  • VBB O (1)
40 %IX1.10 B L/H %QX0.10 B H •  /  • VBB O (1)
22 %IX1.11 B L/H %QX0.11 B H •  /  • VBB O (1)
41 %IX1.12 B L/H %QX0.12 B H •  /  • VBB O (1)
42 %IX1.13 B L/H %QX0.13 B H •  /  • VBB O (1)
43 %IX1.14 B L/H %QX0.14 B H •  /  • VBB O (1)
04 %IX1.15 B L/H %QX0.15 B H •  /  • VBB O (1)
48 %IX2.00 B L %QX1.00 B H PWM •  /  • VBB R (2)
49 %IX2.01 B L %QX1.01 B H/L H-Bridge •  /  • VBB R (2)
31 %IX2.02 B L %QX1.02 B H/L H-Bridge •  /  • VBB R (2)
50 %IX2.03 B L %QX1.03 B H PWM •  /  • VBB R (2)
51 %IX2.04 B L %QX1.04 B H PWM •  /  • VBB R (2)
52 %IX2.05 B L %QX1.05 B H/L H-Bridge •  /  • VBB R (2)
16 %IX2.06 B L %QX1.06 B H/L H-Bridge •  /  • VBB R (2)
35 %IX2.07 B L %QX1.07 B H PWM •  /  • VBB R (2)

Noter le double raccordement des broches des entrées/sorties. *) seulement signaux capteurs positifs avec possibilité de diagnostic
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ANSCHLUSSBELEGUNG / wiring / branchement CPU 2
Pin Potential Bezeichnung / description Bemerkung / note
23 VBB S (10...32 V DC) Versorgung Sensoren und Modul / supply sensors and module
05 VBB O (10...32 V DC) Versorgung Ausgänge / supply outputs relaisgeschaltet / relay switched  (1)
34 VBB R (10...32 V DC) Versorgung über Relais / supply via relay relaisgeschaltet / relay switched  (2)
01 GND S Masse Sensoren und Modul / ground sensors and module
15 GNDO Masse Ausgänge / ground outputs
12 GNDA Masse Analogeingänge / ground analogue outputs
CAN, RS-232, ERROR, TEST
Pin Potential Bezeichnung / description Bemerkung / note
14 CAN1 H CAN-Interface 1 (High)
32 CAN1 L CAN-Interface 1 (Low)
26 CAN2 H CAN-Interface 2 (High) SAE J 1939
25 CAN2 L CAN-Interface 2 (Low) SAE J 1939
33 GND Masse / ground (RS-232/CAN)
06 RxD RS-232 Interface (Programmierung / programming) Pin 03, PC D-Sub (9 pin)
07 TxD RS-232 Interface (Programmierung / programming) Pin 02, PC D-Sub (9 pin)
13 ERROR Fehlerausgang B H / error output B H

24 TEST TEST-Eingang / test input
EIN-/AUSGÄNGE / inputs/outputs / entrées/sorties
Pin EINGÄNGE Konfiguration AUSGÄNGE Konfiguration diagnosefähig* relaisgeschaltet
pin INPUTS configuration OUTPUTS configuration diagnostic capability* relay switched

INPUT / OUTPUT
08 %IX32.00 / %IW35 B L A – – •  /  –
27 %IX32.01 / %IW36 B L A – – •  /  –
09 %IX32.02 / %IW37 B L A – – •  /  –
28 %IX32.03 / %IW38 B L A – – •  /  –
10 %IX32.04 / %IW39 B L A – – •  /  –
29 %IX32.05 / %IW40 B L A – – •  /  –
11 %IX32.06 / %IW41 B L A – – •  /  –
30 %IX32.07 / %IW42 B L A – – •  /  –
44 %IX32.08 B L %QX32.00 B H PWM PWM I –  /  • VBB O (1)
45 %IX32.09 B L %QX32.01 B H PWM PWM I –  /  • VBB O (1)
46 %IX32.10 B L %QX32.02 B H PWM PWM I –  /  • VBB O (1)
47 %IX32.11 B L %QX32.03 B H PWM PWM I –  /  • VBB O (1)
20 %IX32.12 B L I L (FRQ0) – – •  /  –
02 %IX32.13 B L I L (FRQ1) – – •  /  –
21 %IX32.14 B L I L (FRQ2) – – •  /  –
38 %IX32.15 B L I L (FRQ3) – – •  /  –
36 %IX33.00 B L %QX32.04 B H PWM PWM I –  /  • VBB R (2)
54 %IX33.01 B L %QX32.05 B H PWM PWM I –  /  • VBB R (2)
17 %IX33.02 B L %QX32.06 B H PWM PWM I –  /  • VBB R (2)
53 %IX33.03 B L %QX32.07 B H PWM PWM I –  /  • VBB R (2)
19 %IX33.04 B L/H I L (CYL0) – – •  /  –
55 %IX33.05 B L/H I L (CYL1) – – •  /  –
18 %IX33.06 B L/H I L (CYL2) – – •  /  –
37 %IX33.07 B L/H I L (CYL3) – – •  /  –
39 %IX33.08 B L/H %QX32.08 B H •  /  • VBB O (1)
03 %IX33.09 B L/H %QX32.09 B H •  /  • VBB O (1)
40 %IX33.10 B L/H %QX32.10 B H •  /  • VBB O (1)
22 %IX33.11 B L/H %QX32.11 B H •  /  • VBB O (1)
41 %IX33.12 B L/H %QX32.12 B H •  /  • VBB O (1)
42 %IX33.13 B L/H %QX32.13 B H •  /  • VBB O (1)
43 %IX33.14 B L/H %QX32.14 B H •  /  • VBB O (1)
04 %IX33.15 B L/H %QX32.15 B H •  /  • VBB O (1)
48 %IX34.00 B L %QX33.00 B H PWM •  /  • VBB R (2)
49 %IX34.01 B L %QX33.01 B H/L H-Bridge •  /  • VBB R (2)
31 %IX34.02 B L %QX33.02 B H/L H-Bridge •  /  • VBB R (2)
50 %IX34.03 B L %QX33.03 B H PWM •  /  • VBB R (2)
51 %IX34.04 B L %QX33.04 B H PWM •  /  • VBB R (2)
52 %IX34.05 B L %QX33.05 B H/L H-Bridge •  /  • VBB R (2)
16 %IX34.06 B L %QX33.06 B H/L H-Bridge •  /  • VBB R (2)
35 %IX34.07 B L %QX33.07 B H PWM •  /  • VBB R (2)

Noter le double raccordement des broches des entrées/sorties. *) seulement signaux capteurs positifs avec possibilité de diagnostic
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Code DE UK ES
Err 1100 Traglasttabellentransfer fehlerhaft Load table transfer failed Error transferencia de tabla
Err 1101 Traglasttabelle nicht verfügbar Load table not available Tabla de carga no disponible
Err 1102 Traglasttabelle Checksummenfehler Checksum error load table Checksum error tabla de carga
Err 1103 Falsche Traglasttabelle Wrong load table Tabla de carga erronea
Err 1104 Traglasttabelle fehlerhaft Load table defective Tabla de carga defectuosa
Err 1105 Sprachtabelle nicht verfügbar Language not available Idioma no disponible
Err 1106 Sprachtabelle fehlerhaft Language defective Idioma defectuoso
Err 1107 Retain-Datenkonsistenz Sensorik Retain data consistency - sensors Retención consistencia de datos- sensores
Err 1108 Retain-Datenkonsistenz Optionen Retain data consistency - options Retención consistencia de datos - opciones
Err 1109 Retain-Datenkonsistenz Eigenschaften Retain data consistency - properties Retención consistencia de datos- propiedades
Err 1110 Retain-Datenkonsistenz Korrekturwerte Retain data consistency - corr. Values Retención consistencia de datos- valores de corrección
Err 1111 Dataloggerdatei nicht vorhanden Datalogger file N/A Archivo datalogger no disponible
Err 1112 Dataloggerdatei kann nicht kopiert werden Datalogger file can't be copied Archivo datalogger no puede ser copiado
Err 1113 PCMCIA-Karte nicht verfügbar PCMCIA-Card N/A Tarjeta PCMCIA no disponible
Err 1114 Kranparameter nicht verfügbar Crane parameters N/A Parámetros de grúa no disponibles
Err 1115 Kranparameter fehlerhaft Crane parameters defective Parámetros de grúa defectuosos
Err 1116 Kranparameter schreiben fehlerhaft Crane parameters write error Error escritura parámetros de grúa
Err 1117 Baunummer ungültig Serial no. not valid Número de serie inválido

Err 1200 Längengeber1 <3mA Length trans. 1 <3mA Transmisor longitud 1 <3mA
Err 1201 Längengeber1 >21mA Length trans. 1 >21mA Transmisor longitud 1 >21mA
Err 1202 Längengeber2 <3mA Length trans. 2 <3mA Transmisor longitud 2 <3mA
Err 1203 Längengeber2 >21mA Length trans. 2 >21mA Transmisor longitud 2 >21mA
Err 1204 Längengeber3 <3mA Length trans. 3 <3mA Transmisor longitud 3 <3mA
Err 1205 Längengeber3 >21mA Length trans. 3 >21mA Transmisor longitud 3 >21mA
Err 1206 WinkelgeberHA <3mA Anlge trans. MB <3mA Ángulo de pluma <3mA
Err 1207 WinkelgeberHA >21mA Anlge trans. MB >21mA Ángulo de pluma >21mA
Err 1208 P Wippzylinder <3mA P Luffing cyl.<3mA Pres. cil. basc. <3mA 
Err 1209 P Wippzylinder >21mA P Luffing cyl.>21mA Pres. cil. basc. >21mA 
Err 1210 Drehwinkelgeber <3mA Slew angle trans.<3mA Transmisor ángulo giro <3mA
Err 1211 Drehwinkelgeber >21mA Slew angle trans.>21mA Transmisor ángulo giro >21mA
Err 1212 LängengeberHAV <3mA MBE length trans.<3mA Transmisor longitud plumin <3mA
Err 1213 LängengeberHAV >21mA MBE length trans.>21mA Transmisor longitud plumin >21mA
Err 1214 HES <3mA A2B <3mA HES <3mA
Err 1215 HES >21mA A2B >21mA HES >21mA
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Code DE UK ES
Err 1216 DW Vorsteuerdruck KS Slew gear pilot press. short Corto circuito Presion pilotaje giro
Err 1217 DW Vorsteuerdruck LB Slew gear pilot press. Open Circ abierto Presion pilotaje giro 
Err 1218 DW Bremse KS Slew brake short Corto circuito Freno giro 
Err 1219 DW Bremse LB Slew brake open Circ. abierto Freno de giro 
Err 1220 Wippwerk heben KS luffing up short Corto circuito Subir pluma 
Err 1221 Wippwerk heben LB luffing up open Subir pluma circ. abierto
Err 1222 Wippwerk senken KS luffing down short bajar pluma corto circuito
Err 1223 Wippwerk senken LB luffing down open Bajar pluma circ. abierto
Err 1224 LMB-Freigabe KS LMI Release short Cortocircuito liberar LMB
Err 1225 LMB-Freigabe LB LMI Release open Interr. circuito liberar LMB
Err 1226 LMB-Summer KS LMI Buzzer short Aviso acust. cerrado
Err 1227 LMB-Summer LB LMI Buzzer open Aviso acust. activo
Err 1228 LMB-Summer GB KS LMI Buzzer GB short Aviso acust. cerrado GB
Err 1229 LMB-Summer GB LB LMI Buzzer GB open Aviso acust. activo GB
Err 1230 Drehwerksdrossel KS Slew gear reduction short Pilotaje giro cerrado
Err 1231 Drehwerksdrossel LB Slew gear reduction open Pilotaje giro abierto
Err 1232 LMB-Ampel grün KS LMI Stop Light green short Cortocircuito semáforo LMB verde
Err 1233 LMB-Ampel grün LB LMI Stop Light green open Circ. abierto semáforo LMB verde
Err 1234 LMB-Ampel gelb KS LMI Stop Light yellwo open Cortocircuito semáforo LMB amarillo
Err 1235 LMB-Ampel gelb LB LMI Stop Light yellow short Circ. abierto semáforo LMB amari.
Err 1236 LMB-Ampel rot KS LMI Stop Light red open Cortocircuito semáforo LMB rojo
Err 1237 LMB-Ampel rot LB LMI Stop Light red short Circ. abierto semáforo LMB rojo
Err 1238 Tele1 aus KS Tele 1 extend short Corto circ.Sacar tramo 1 
Err 1239 Tele1 aus LB Tele 1 extend open Sacar tramo 1 circ.abierto
Err 1240 Tele2 aus KS Tele 2 extend short Corto circuito Sacar tramo 2 
Err 1241 Tele2 aus LB Tele 2 extend open Sacar tramo 2 circ. abierto
Err 1242 Tele3 aus KS Tele 3 extend short Corto circuito Sacar tramo 3 
Err 1243 Tele3 aus LB Tele 3 extend open Sacar tramo 3 circ.abierto
Err 1244 Tele1 ein KS Tele 1 retract short Corto circuito Recoger tramo 1 
Err 1245 Tele1 ein LB Tele 1 retract open Recoger tramo 1 circ. abierto
Err 1246 Tele2 ein KS Tele 2 retract short Corto circuito Recoger tramo 2 
Err 1247 Tele2 ein LB Tele 2 retract open Recoger tramo 2 circ. abierto
Err 1248 Tele3 ein KS Tele 3 retract short Corto circuito Recoger tramo 3 
Err 1249 Tele3 ein LB Tele 3 retract open Recoger tramo 3 circ. abierto
Err 1250 HAV heben KS MBE raise short Cortocircuito elevar plumin
Err 1251 HAV heben LB MBE raise open Cicuito abierto elevar plumin
Err 1252 HAV senken KS MBE lower short Cortocircuito bajar plumin
Err 1253 HAV senken LB MBE lower open Circuito abierto bajar plumin
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Code FR NL IT
Err 1100 erreur transfert capacité charge draaglast tabellen verzenden fout Trasf. errato della tabella di carico
Err 1101 capacité charge non disponible draaglast tabellen niet voorhanden Tabella di carico non disponibile
Err 1102 erreur checksum capacité charge draaglast tabellen checksum fout Somma errori della tabella di carico 
Err 1103 mauvaise capacité de charge verkeerde draaglast tabel Tabella di carico errata
Err 1104 capacité charge défectueuse fout in draaglast tabel Tabella di carico avente errori
Err 1105 langue non disponible spraak tabel niet voorhanden Tabella linguistica non disponibile
Err 1106 langue défectueuse spraak tabel fout Tabella linguistica con errori
Err 1107 consistance des para. capteur Retain data consistency - gevers Sensori mis. consistenza dei dati
Err 1108 consistance des para. Options Retain data consistency - opties Opzioni consistenza dei dati
Err 1109 consistance des para. proprieté Retain data consistency - eigenschappen Proprietá consistenza dei dati
Err 1110 consistance des valeurs correct. Retain data consistency - corr. Waarden Valori di correz. consistenza dei dati
Err 1111 données datalogger non disponible datalogger datei niet voorhanden Valori del Data logger non disponibili
Err 1112 données datalogger non copiable datalogger datei kopieeren niet mogelijk La file del Datalogger non é copiabile
Err 1113 carte PCMCIA non disponible PCMCIA kaart niet voorhanden Carta PCMCIA non disponibile
Err 1114 param. grue non disponible kraan parameter niet voorhanden Parametri gru non disponibili
Err 1115 param. grue défectueux kraan parameter fouttief Parametri gru difettosi
Err 1116 erreur écrit. Param. grue kraan parameter fouttief geschreven Parametri gru scrivono con errori
Err 1117 num. série non valide bouwnummer fouttief Numero di serie non valido

Err 1200 trans. longueur 1 <3mA lengte gever 1 < 3mA Trasm lunghezza1 <3mA
Err 1201 trans. longueur 1 >21mA lengte gever 1 > 21mA Trasm lunghezza1 >21mA
Err 1202 trans. longueur 2 <3mA lengte gever 2 < 3mA Trasm lunghezza2 <3mA
Err 1203 trans. longueur 2 >21mA lengte gever 2 > 21mA Trasm lunghezza2 >21mA
Err 1204 trans. longueur 3 <3mA lengte gever 3 < 3mA Trasm lunghezza3 <3mA
Err 1205 trans. longueur 3 >21mA lengte gever 3 > 21mA Trasm lunghezza3 >21mA
Err 1206 trans. angle flèche <3mA hoek gever HM < 3mA Trasm angol. Braccio <3mA
Err 1207 trans. angle flèche >21mA hoek gever HM > 21mA Trasm angol. Braccio >21mA
Err 1208 press. cyl. relevage <3mA druk topzylinder < 3mA Press. Cil brandeggio <3mA
Err 1209 press. cyl. relevage >21mA druk topzylinder > 21mA Press. Cil brandeggio >21mA
Err 1210 trans. angle orientation <3mA zwenk hoek gever < 3mA Trasm rotaz. <3mA
Err 1211 trans. angle orientation >21mA zwenk hoek gever > 21mA Trasm rotaz. >21mA
Err 1212 trans. longueur ral. flèche <3mA lengte gever jib < 3mA Trasm lunghezza prolunga <3mA
Err 1213 trans. longueur ral. flèche <3mA lengte gever jib > 21mA Trasm lunghezza prolunga >21mA
Err 1214 FDC <3mA HES <3mA Finec. Salita <3mA
Err 1215 FDC >21mA HES >21mA Finec. Salita >21mA
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Code FR NL IT
Err 1216 court-circ. Pression pilote d´orientation ZW voorbesturings druk KS Corto circuito press. pilota rotaz.
Err 1217 circ.ouvert Pression pilote d´orientation ZW voorbesturings druk LB Circuito aperto press. pilota rotaz.
Err 1218 court-circ. frein d´orientation zwenk rem KS Corto circuito freno rotaz.
Err 1219 circ.ouvert frein d´orientation zwenk rem LB Circuito aperto freno rotaz.
Err 1220 court-circ. élever relevage optoppen KS Corto circuito sollev. Brandeggio
Err 1221 circ. ouvert èlever relevage optoppen LB Circuito aperto sollev. brandeggio
Err 1222 court-circ. abaisser relevage aftoppen KS Corto circuito abbass. Brandeggio
Err 1223 circ. ouvert abaisser relevage aftoppen LB Circuito aperto abbass. brandeggio
Err 1224 court-circ. déblocage CEC LMB vrijgave KS Corto circuito consenso LIM
Err 1225 circ. ouvert déblocage CEC LMB vrijgave LB Circuito aperto consenso LIM
Err 1226 court-circ. avertisseur CEC LMB zoemer KS Corto circuito sonetta LIM
Err 1227 circ. ouvert avertisseur CEC LMB zoemer LB Circuito aperto sonetta LIM
Err 1228 court-circ. avertisseur CEC GB LMB zoemer GB KS Corto circuito consenso LIM per GB
Err 1229 circ. ouvert avertisseur CEC GB LMB zoemer GB LB Circuito aperto consenso LIM per GB
Err 1230 court-circ.réduction d'orientation zwenk smoring KS Corto circuito riduz. rotaz.
Err 1231 circ. ouvert réduction d'orientation zwenk smoring LB Circuito aperto riduz. Rotaz.
Err 1232 court-circ. voyant vert CEC LMB SCK groen KS Corto circuito semaforo LIM verde
Err 1233 circ. ouvert voyant vert CEC LMB SCK groen LB Circuito aperto semaforo LIM verde
Err 1234 court-circ. voyant jaune CEC LMB SCK geel KS Corto circuito semaforo LIM giallo
Err 1235 circ. ouvert voyant jaune CEC LMB SCK geel LB Circuito aperto semaforo LIM giallo
Err 1236 court-circ. voyant rouge CEC LMB SCK rood KS Corto circuito semaforo LIM rosso
Err 1237 circ. ouvert voyant rouge CEC LMB SCK rood LB Circuito aperto semaforo LIM rosso
Err 1238 court-circ.sortir télé 1 Tele 1 uit KS Corto circuito su sfilam. Tele 1
Err 1239 circ. ouvert sortir télé 1 Tele 1 uit LB Circuito aperto su sfilam. Tele 1
Err 1240 court-circ.sortir télé 2 Tele 2 uit KS Corto circuito su sfilam. Tele 2
Err 1241 circ. ouvert sortir télé 2 Tele 2 uit LB Circuito aperto su sfilam. Tele 2
Err 1242 court-circ.sortir télé 3 Tele 3 uit KS Corto circuito su sfilam. Tele 3
Err 1243 circ. ouvert sortir télé 3 Tele 3 uit LB Circuito aperto su sfilam. Tele 3
Err 1244 court-circ.rentrer télé 1 Tele 1 in KS Corto circuito su rientro Tele 1
Err 1245 circ. ouvert rentrer télé 1 Tele 1 in LB Circuito aperto su rientro Tele 1
Err 1246 court-circ. rentrer télé 2 Tele 2 in KS Corto circuito su rientro Tele 2
Err 1247 circ. ouvert rentrer télé 2 Tele 2 in LB Circuito aperto su rientro Tele 2
Err 1248 court-circ. rentrer télé 3 Tele 3 in KS Corto circuito su rientro Tele 3
Err 1249 circ. ouvert rentrer télé 3 Tele 3 in LB Circuito aperto su rientro Tele 3
Err 1250 court-circ. élever rallonge de flèche jib heffen KS Corto circuito su sollev. Prolunga
Err 1251 circ. ouvert élever rallonge de flèche jib heffen LB Circuito aperto su sollev. Prolunga
Err 1252 court-circ. abaisser rallonge de flèche jib zakken KS Corto circuito su abbass. Prolunga
Err 1253 circ. ouvert abaisser rallonge de flèche jib zakken LB Circuito aperto su abbass. Prolunga
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Code NO max. Anzahl Zeichen Erklärung
Err 1100 Feil tabelloverføring
Err 1101 Løftetabell ikke tilgjengelig
Err 1102 Feil checksum for tabell
Err 1103 Feil løftetabell
Err 1104 Feil i løftetabell
Err 1105 Språktabell ikke tilgjengelig
Err 1106 Feilaktig språktabell
Err 1107 Retain-datakonsistens sensorik Retain-Datenkonsistenz Geberwerte
Err 1108 Retain-datakonsistens opsjoner
Err 1109 Retain-datakonsistens egenskaper Retain-Datenkonsistenz Einstellungen
Err 1110 Retain-datakonsistens korrekturverdier
Err 1111 Dataloggerdata ikke tilgjengelige
Err 1112 Dataloggerdata kan ikke kopieres
Err 1113 PCMCIA-kort ikke tilgjengelig
Err 1114 Kranparameter ikke tilgjengelig
Err 1115 Feilaktig kranparameter
Err 1116 Feilaktig skriving av kranparameter
Err 1117 Ugyldig serienummer

Err 1200 Lengdegiver 1 <3mA 36 Der Längengeber 1 liefert ein Signal kleiner 3 mA
Err 1201 Lengdegiver 1 >21mA 36 Der Längengeber 1 liefert ein Signal grösser 21 mA
Err 1202 Lengdegiver 2 <3mA 36 s.o.
Err 1203 Lengdegiver 2 >21mA 36 s.o.
Err 1204 Lengdegiver 3 <3mA 36 s.o.
Err 1205 Lengdegiver 3 >21mA 36 s.o.
Err 1206 Vinkelgiver HA <3mA 36 s.o.
Err 1207 Vinkelgiver HA >21mA 36 s.o.
Err 1208 Trykkgiver bomløftsylinder <3mA 36 s.o.
Err 1209 Trykkgiver bomløftsylinder >21mA 36 s.o.
Err 1210 Svingvinkelgiver <3mA 36 s.o.
Err 1211 Svingvinkelgiver >21mA 36 s.o.
Err 1212 Lengdegiver HAV <3mA 36 s.o.
Err 1213 Lengdegiver HAV >21mA 36 s.o.
Err 1214 HEB <3mA 36 s.o.
Err 1215 HEB >21mA 36 s.o.
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Code NO max. Anzahl Zeichen Erklärung
Err 1216 Svingverk styretrykk kortslutning 36 elektr. Kurzschluß im Vorsteuerdruckventil Drehwerk
Err 1217 Svingverk styretrykk ledningsbrudd 36 elektr. Leitungsbruch im Vorsteuerdruckventil Drehwerk
Err 1218 Svingverksbremse kortslutning 36
Err 1219 Svingverksbremse ledningsbrudd 36
Err 1220 Bomløft opp kortslutning 36
Err 1221 Bomløft opp ledningsbrudd 36
Err 1222 Bomløft senk kortslutning 36
Err 1223 Bomløft senk kabelbrudd 36
Err 1224 LMB-innkobling kortslutning 36
Err 1225 LMB-innkobling kabelbrudd 36
Err 1226 LMB-summer kortslutning 36
Err 1227 LMB-summer kabelbrudd 36
Err 1228 LMB-summer GB kortslutning 36
Err 1229 LMB-summer GB kabelbrudd 36
Err 1230 Svingverksdrossel kortslutning 36
Err 1231 Svingverksdrossel kabelbrudd 36
Err 1232 LMB varsellys grønt kortslutning 36
Err 1233 LMB varsellys grønt kabelbrudd 36
Err 1234 LMB varsellys gult kortslutning 36
Err 1235 LMB varsellys gult kabelbrudd 36
Err 1236 LMB varsellys rødt kortslutning 36
Err 1237 LMB varsellys rødt kabelbrudd 36
Err 1238 Tele 1 ut kortslutning 36
Err 1239 Tele 1 ut kabelbrudd 36
Err 1240 Tele 2 ut kortslutning 36
Err 1241 Tele 2 ut kabelbrudd 36
Err 1242 Tele 3 ut kortslutning 36
Err 1243 Tele 3 ut kabelbrudd 36
Err 1244 Tele 1 inn kortslutning 36
Err 1245 Tele 1 inn kabelbrudd 36
Err 1246 Tele 2 inn kortslutning 36
Err 1247 Tele 2 inn kabelbrudd 36
Err 1248 Tele 3 inn kortslutning 36
Err 1249 Tele 3 inn kabelbrudd 36
Err 1250 HAV oppkortslutning 36
Err 1251 HAV opp kabelbrudd 36
Err 1252 HAV senk kortslutning 36
Err 1253 HAV senk kabelbrudd 36
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