
OWNERS MANUAL 

CAUTION: EQUIPMENT DAMAGE 
Never at!empt to "jump start" this engine. If the battery should accidentally 
become discharcjed disconnect the battery cables and recharge the battery 
before aiternpting to start the unit. Boostljump starting this unit improperly 
will result in permanent damage to the Engine Control Module (ECM). 

C O R P O R A  T I O N  

Manufactur~ng-Engmeer~ng & Customer Servlce 
225 South Cordova Avenue 

Le Centec MN 56057 (612) 357-6821 



PRODUCT SAFETY 

S P E C I F I C A T I O N S  

PREPARATION 
UNPACKING 
O I L  REQUIREMENTS 
F U E L  REQUIREMENTS 
COOLANT REQUIREMENTS 
BATTERY CONNECTIONS 

O P E R A T I O N S  
FRONT PANEL D E S C R I P T I O N  
F U L L  POWER CONNECTIONS 
E N G I N E  CONTROL MODULE 
VOLTAGE REGULATOR 
SELECTING TO CORRECT VOLTAGE 
START-UP C H E C K L I S T  

- E L E C T R I C  S T A R T I N G  
CONNECTING THE LOADS 
U N I T  STORAGE 
50 CYCLE OPERATION 

MAINTENANCE 
P R E V E N T I V E  MAINTENANCE 
ROUTINE MAINTENANCE 

E N G I N E  
GENERATOR 

TROUBLESHOOTING 
D I A G N O S T I C  TABLES 
COMPONENT T E S T I N G  

E N G I N E  CONTROL MODULE 
PANEL SWITCHES 
METERS 
VOLTAGE SELECTOR S W I T C H  
C I R C U I T  BREAKERS 

GENERATOR T E S T I N G  
R E C T I F I E R S  
SURGE S U P P R E S S O R  
E X C I T O R  F I E L D  
E X C I T O R  ARMATURE 
MAIN ROTOR 
MAIN STATOR 
FLASHING THE F I E L D S  

E N G I N E  
W I R I N G  DIAGRAMS 

GENERATOR SCHEMATIC 
CONTROL PANEL 
AC W I R I N G  
DC SCHEMATIC 
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A G U I D E  T C 3  PRC3DUCT S A F E T Y  

T h i s  e n g i n e  g e n e r a t o r  s e t  h a s  b e e n  d e s i g n e d  and  m a n u f a c t u r e d  
t o  i n s u r e  y o u r  p e r s o n a l  s a f e t y .  I m p r o p e r  u s e  c a n  r e s u l t  i n  
p o t e n t i a l  d e a d l y  h a z a r d s ;  f rom e l e c t r i c a l  s h o c k ,  e x h a u s t  
g a s  a s p h y x i a t i o n ,  o r  f i r e .  P l e a s e  r e a d  a l l  s a f e t y  
i n s t r u c t i o n s  c a r e f u l l y  b e f o r e  i n s t a l l a t i o n  o r  u s e .  Keep 
t h e s e  i n s t r u c t i o n s  h a n d y  f o r  f u t u r e  r e f e r e n c e .  Take s p e c i a l  
n o t e  and f o l l o w  a l l  w a r n i n g s  on t h e  u n i t  and  i n  t h e  m a n u a l s .  

............................................................ 
C A U T I O N :  P o s s i b l e  Damage t o  Equ ipment .  
C A U T I O N  n o t e s  i n d i c a t e  any  c o n d i t i o n  o r  p r a c t i c e ,  which  if 
n o t  s t r i c t l y  o b s e r v e d  o r  r e m e d i e d ,  c o u l d  r e s u l t  i n  damage o r  
d e s t r u c t i o n  o f  t h e  e q u i p m e n t .  ************************************************************ 

............................................................ 
W A R N I N G :  P e r s o n a l  Danger .  
W A R N I N G  n o t e s  i n d i c a t e  a n y  c o n d i t i o n  o r  p r a c t i c e ,  w h i c h  i f  
n o t  s t r i c t l y  o b s e r v e d ,  c o u l d  r e s u l t  i n  p e r s o n a l  i n j u r y  o r  
p o s s i b l e  l o s s  o f  l i f e .  ........................................................... 

ELECTRIC SHOCK - The o u t p u t  v o l t a g e  p r e s e n t  i n  t h i s  
e q u i p m e n t  c a n  c a u s e  a f a t a l  e l e c t r i c  s h o c k .  T h i s  
e q u i p m e n t  m u s t  b e  o p e r a t e d  by a r e s p o n s i b l e  p e r s o n .  
A .  Do n o t  a l l o w  a n y o n e  t o  o p e r a t e  t h e  g e n e r a t o r  w i t h o u t  
p r o p e r  i n s t r u c t i o n .  
B .  Guard  a g a i n s t  e l e c t r i c  s h o c k .  
C .  Avoid c o n t a c t  w i t h  l i v e  t e r m i n a l s  o r  r e c e p t a c l e s .  
D .  Use e x t r e m e  c a r e  i f  o p e r a t i n g  t h i s  u n i t  i n  r a i n  o r  
snow. 
E. Use o n l y  t h r e e - p r o n g  g r o u n d e d  r e c e p t a c l e s  and  
e x t e n s i o n  c o r d s .  
F. B e  s u r e  t h e  u n i t  i s  p r o p e r l y  g r o u n d e d  t o  an e x t e r n a l  
g r o u n d  r o d  d r i v e n  i n t o  t h e  e a r t h .  

2 .  FIRE HAZARD - D i e s e l  f u e l  a n d  o t h e r  f u e l s  a l w a y s  p r e s e n t  
a  h a z a r d  o f  p o s s i b l e  e x p l o s i o n  a n d / o r  f i r e .  
A .  Do n o t  r e f u e l  when t h e  e n g i n e  i s  r u n n i n g  o r  h o t .  
Al low t h e  e n g i n e  t o  c o o l  a t  l e a s t  two m i n u t e s  b e f o r e  
r e f u e l i n g .  
B .  Keep f u e l  c o n t a i n e r s  o u t  o f  r e a c h  o f  c h i l d r e n .  
C .  Do n o t  smoke o r  u s e  open f l a m e  n e a r  t h e  g e n e r a t o r  
s e t  o r  f u e l  t a n k .  
D .  Keep a  f i r e  e x t i n g u i s h e r  n e a r b y  a n d  know i t s  p r o p e r  
u s e .  F i r e  e x t i n g u i s h e r s  r a t e d  ABC b y  NFPA a r e  
a p p r o p r i a t e .  
6 .  S t o r e  f u e l  o n l y  i n  an a p p r o v e d  c o n t a i n e r ,  and o n l y  
i n  a  w e l l - v e n t i l a t e d  a r e a .  

2 
I 3. D E A D L Y  EXHAUST GAS - E x h a u s t  fumes f r o m  a n y  i n t e r n a l  

c o m b u s t i o n  e n g i n e  c o n t a i n s  c a r b o n  m o n o x i d e ,  an  o d o r l e s s  
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/1 G U I D E  T O  PRODUCT S A F E T Y  

8. TOWING THE EQUIPMENT - When towing this equipment always 
use a vehicle large enough for safe operation. 
A. Never tow without the safety chains secured. 
B. Always use the proper size hitch ball on the vehicle. 
C. Never attempt to tow with a vehicle that does not 
have side mirrors installed. 
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GENERATOR SPECIFICATIONS 
KILOWATT 
KILOVOLT-AMPS ( .8 PF) 
AMPERAGE 

277/480 VOLT 3 PHASE 
120/240 VOLT 3 PHASE 
120/208 VOLT 3 PHASE 
120/240 VOLT 1 PHASE 

*Based on .8 power 

MD25 
20 KW 
25 KVA 

30 AMPS* 
60 AMPS* 
69 AMPS* 
80 AMPS 

factor at 130 degrees C. 

Derate 3% per 1000 feet (305 meters) between 300 feet (90 meters) and 7,500 
feet (2,286 meters) above sea level. Contact the factory for rating data for 
operation in altitudes above 7,500 feet (2,286 meters). 

GENERATOR RESISTANCES MD25 

Main Stator 
Main Rotor 
Excitor Stator 
Excitor Rotor 

No Load 
Full Load 

Excitor Amperage (Fl-F2) 
No Load 
Full Load 

.20 ohms 
3.5 ohms 
25 ohms 

.350 ohms 
Excitor Voltage (Fl-F2) 

15 VDC 
34 VDC 

.58 Amps 
1.3 Amps 

ENGINE SPECIFICATIONS 

.See Cummins Operation and Maintenance Manual for complete engine 
specifications. Cummins Publication for "A" Series Engines. 

TRAILER/HOUSING 
Capacity 
Fuel Capacity 
Axles 
Hitch Height 
Tires 
Tire Pressure 
Sound Attenuated 

Housing 
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MD25 
3500 lbs 
20 gals 
Single 
Fixed 

P235/75B15 4 Ply Tread 
35 psi 

Standard 



P R E P A R A T I O N  

NOTE: T h i s  b o o k l e t  c o v e r s  t h e  e n t i r e  u n i t ,  EXCEPT THE 
E N G I N E .  S e e  t h e  e n g i n e  m a n u f a c t u r e r ' s  o p e r a t o r  manua l  
f o r  s p e c i f i c  m a i n t e n a n c e  and c a r e  i n f o r m a t i o n  
r e g a r d i n g  t h e  e n g i n e .  

Read ALL i n s t r u c t i o n s  i n  t h e  m a n u a l s  p r o v i d e d  b e f o r e  
a t t e m p t i n g  t o  o p e r a t e  t h e  g e n e r a t o r  s e t .  

UNPACKING 

When u n p a c k i n g  t h e  u n i t , ;  b e  s u r e  t o  i n s p e c t  i t  c a r e f u l l y  f o r  
f r e i g h t  l o s s  o r  damage. 'Check t h e  n a m e p l a t e  t o  b e  s u r e  i t  i s  
what  you o r d e r e d  ( p r o p e r  KW, v o l t a g e ,  f u e l ,  e t c . ) .  If you  
h a v e  q u e s t i o n s ,  c o n t a c t  y o u r  l o c a l  a u t h o r i z e d  d e a l e r .  If 
you see e v i d e n c e  o f  l o s s  o r  damage a t  t h e  time o f  d e l i v e r y ,  
h a v e  t h e  d r i v e r  s i g n  a n d ' d e s c r i b e  t h e  l o s s  o r  damage i n  t h e  
"memo o f . l o s s  o r  damage" s e c t i o n  on t h e  f r e i g h t  b i l l .  Then 
c o n t a c t  t h e  c a r r i e r  t o  g e t  i n s t r u c t i o n s  on f i l i n g  a  claim. 

When l o s s  o r  damage i s  d i s c o v e r e d  a f t e r  t h e  e q u i p m e n t  i s  
d e l i v e r e d ,  b u t  n o t  s e e n  a t  t h e  time o f  d e l i v e r y ,  i t  i s  
r e f e r r e d  t o  a s  " c o n c e a l e d  damage." S e p a r a t e  a n y  damaged 
m a t e r i a l  and  c o n t a c t  t h e  c a r r i e r  f o r  p r o p e r  p r o c e d u r e s  t o  
f i l e  a  " c o n c e a l e d  damage" c l a i m .  

O I L  REQUIREMENTS 

The u s e  o f  a  m u l t i - g r a d e  l u b r i c a t i n g  o i l  h a s  b e e n  f o u n d  t o  
i m p r o v e  o i l  c o n s u m p t i o n  c o n t r o l  and i m p r o v e  e n g i n e  c r a n k i n g  
i n  c o l d  t e m p e r a t u r e s  w h i l e  m a i n t a i n i n g  l u b r i c a t i o n  a t  h i g h  
o p e r a t i n g  t e m p e r a t u r e s .  A m u l t i - g r a d e d  o i l  15W-40 is  
recommended, m e e t i n g  API C l a s s i f i c a t i o n  CD. The u s e  o f  
s i n g l e  g r a d e  l u b r i c a t i o n  o i l  i s  n o t  recommended e x c e p t  i n  
Arct ic  c o n d i t i o n s  

S e e  y o u r  e n g i n e  o p e r a t o r s  manua l  f o r  recommended o i l  g r a d e s  
when o p e r a t i n g  i n  e x t r e m e  c o l d  c o n d i t i o n s  ( a m b i e n t s  u n d e r  - 
1 0  d e g .  C.) a n d  Arct ic  c o n d i t i o n s .  

O I L  Q U A N T I T Y  US Qts.  
MD25 5 .7  
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FUEL REQUIREMENTS . 
ASTM No.2 d i e s e l  f u e l  i s  recommended f o r  t h e s e  e n g i n e s .  The  
u s e  o f  No. 2  d i e s e l  f u e l  w i l l  r e s u l t  i n  opt imum e n g i n e  
p e r f o r m a n c e .  When n o r m a l  o p e r a t i n g  t e m p e r a t u r e s  a r e  b e l o w  0  

' d e g r e e s  C .  i t  i s  a c c e p t a b l e  t o  u s e  a  s e a s o n a l  b l e n d  o f  No. 2  
a n d  No. 1 f u e l .  The u s e  o f  l i g h t e r  f u e l  w i l l  r e d u c e  f u e l  
economy. 

. F i l l i n g  t h e  F u e l  Tank 

S t a n d a r d  T r a i l e r  - The s t a n d a r d  t r a i l e r  i s  e q u i p p e d  w i t h  
s i n g l e  20 g a l l o n  f u e l  t a n k .  Use c a u t i o n  when f i l l i n g  t h e  
t a n k  t o  o v e r f l o w  i n t o  t h e  t r a i l e r .  

COOLANT REQUIREMENTS 

A n t i f r e e z e  s h o u l d  b e  u s e d  d u r i n g  a l l  s e a s o n s  t o  p r o t e c t  t h e  
- e n g i n e  c o o l i n g  s y s t e m  f rom c o r r o s i o n  a s  w e l l  as f r e e z i n g  
damage.  I t  i s  a l s o  recommended t h a t  a  c o r r o s i o n  i n h i b i t o r  b e  
u s e d  i n  t h e  c o o l a n t  s y s t e m .  

The c o o l i n g  s y s t e m  o f  t h e  e n g i n e  h a s  b e e n  f i l l e d  a t  t h e  
f a c t o r y  w i t h  a  50% w a t e r  and  5 0 %  e t h y l e n e - g l y c o l  a n t i f r e e z e  
m i x t u r e .  T h i s  m i x t u r e  p r o v i d e s  p r o t e c t i o n  t o  -34 d e g r e e s  F .  

N e v e r  e x c e e d  a  6 0 / 4 0  a n t i f r e e z e / w a t e r  mix r a t i o  and  n e v e r  
u s e  100% a n t i f r e e z e  f o r  makeup c o o l a n t .  

COOLANT QUANTITY US Ga l  
MD25 4 . 0  

BATTERY CONNECTION INSTRUCTIONS 

t a n d a r d  M o b i l e  Power S y s t e m  is  e q u i p p e d  w i t h  a  1 2  
.p  27F)  v o l t  b a t t e r y  s t a r t i n g  s y s t e m .  The b a t t e r y  h a s  
d i s c o n n e c t e d  f r o m  t h e  b a t t e r y  c a b l e s  p r i o r  t o  s h i p m e n t  

o f  t h i s  e n g i n e  g e n e r a t o r  s e t .  When r e - c o n n e c t i n g  t h e  
b a t t e r y ,  ALWAYS CONNECT THE POSITIVE C A B L E  FIRST a n d  THE 
NEGATIVE CABLE LAST! D i s c o n n e c t i n g  t h e  b a t t e r y  i s  d o n e  i n  
r e v e r s e ,  d i s c o n n e c t i n g  t h e  n e g a t i v e  c a b l e  f i r s t  and  t h e n  t h e  
p o s i t i v e  c a b l e .  

W A R N I N G !  - POTENTIAL B A T T E R Y  EXPLOSION ! 

THIS UNIT USES A NEGATIVE GROUND. CONNGCTING Tf fE 
NEGA T I  VE CABLE FIRST MAKES TH6 RA TTERY POSITI  YE TERMINAL 
'HOT'. CONNECTING TEE P O S I T I  VE CABLE LAST MAY RESC/I;T I N  

ACCIDENTAL SHORT CIRCllIT OF THE P O S I T I  VE RATTERY 
TERMINAL TO ANY OF THE SClRROCINI) ING METAL SClRJ'A CES.  ( 1 . 6 .  
DROPPING A TOOL, WRENCH SWING E T C . )  USE EXTREME CAllTION 
WHENEVER MAXIM OR BREAKING TH6 BATTERY CONNECTIONAS AND 
FOLLOW THE CORRECT SE01lK'NCE CAREFClLL Y .  

E N E R G X  MD25 Page  6  60706-091 



P R E P A R A T I O N  

NEVER ATTEMPT TO JUMP START THIS ENGINE. I f  t h e  b a t t e r y  
s h o u l d  a c c i d e n t a l l y  become d i s c h a r g e d  d i s c o n n e c t  t h e  b a t t e r y  
c a b l e s  and r e c h a r g e  t h e  b a t t e r y  b e f o r e  a t t e m p t i n g  t o  s t a r t  
t h e  u n i t .  Boost/jump s t a r t i n g  t h i s  u n i t  i m p r o p e r l y  w i l l  
r e s u l t  i n  PERMANENT DAMAGE TO THE ENGINE CONTROL MODULE 
(ECM) . 
WARNING! EQUIPMENT DAMAGE! 

FAILURE TO P(IT THE ENGINE CONTROL SWITCH I N  TRE 'OFF' 
POSITION PRIOR TO CONNGCTING THE BATTERY CABLE(S) MAY 
RESULT IN DAMAGE TO TIE  6CM. (SOLID STATE ENGINE CONTROL 
MODULE). 
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DESCRIPTION A N D  IDENTIFICATION 

A .  FRONT PANEL 

1. S t a r t i n g  C o n t r o l s  - T h i s  u n i t  i s  e q u i p p e d  f o r  
manual  s t a r t  o n l y .  A f o u r  p o s i t i o n  MODE s w i t c h  
c o n t r o l s  t h e  e n g i n e  s t a r t i n g .  

a .  " P r e h e a t "  - T h i s  p o s i t i o n  t u r n s  on t h e  s o l e n o i d  
t h a t  c o n t r o l s  t h e  g low p l u g s  on  t h e  e n g i n e .  ~ h e : n  
t u r n e d  on  t h e  y e l l o w  p r e h e a t  l i g h t  w i l l  come on:. 
H o l d  i n  t h e  p r e h e a t  p o s t i o n  u n t i l  t h e  p r e h e a t  l i g h t  
g o e s  o u t .  

b .  " O f f "  - T h i s  s w i t c h  s t o p s  t h e  e n g i n e  a n d  
d i , s c o n n e c t s  t h e  power  f r o m  t h e  e n g i n e  c o n t r o l  
modu le .  I t  is  i n t e n d e d  t o  s a f e l y  a l l o w  s e r v i c e  a n d  
m a i n t e n a n c e  c h e c k s  on t h e  e n g i n e .  

C.  "Run" - T h i s  s w i t c h  p o s i t i o n  t u r n s  on t h e  f u e l  
s o l e n o i d ,  t h e  e n g i n e  c o n t r o l  m o d u l e  a n d  t h e  g a u g e s  
on t h e  f r o n t  p a n e l .  

c .  " S t a r t "  - T h i s  s w t i c h  p o s i t i o n  e n g a g e s  t h e  
e n g i n e  s t a r t e r .  The  s w i t c h  m u s t  b e  h e l d  i n  t h i s  
p o s i t i o n  u n t i l  t h e  e n g i n e  s t a r t s .  

2 .  DC c o n t r o l  C i r c u i t  B r e a k e r  (DCCB) - The 1 5  amp DC 
C i r c u i t  B r e a k e r  p r o t e c t s  t h e  e n g i n e  c o n t r o l l e r  a n d  
w i r i n g  h a r n e s s  a g a i n s t  f a u l t s  i n  w i r i n g  o r  c o n t r o l  
e q u i p m e n t .  The DCCB a l s o  p r e v e n t s  a  d i s c h a r g e  o f  t h e  
b a t t e r y  d u e  t o  a  c i r c u i t  f a u l t .  T u r n  t h e  DCCB t o  t h e  
" o f f "  p o s i t i o n  t o  a l l o w  p e r s o n n e l  t o  s a f e l y  work on t h e  
p a n e l ,  e s p e c i a l l y  t h e  ECM, c o m p l e t e l y  p o w e r e d  down. 

3 .  E n g i n e  i n s t r u m e n t s  

a .  O i l  p r e s s u r e  m o n i t o r  g a u g e  (OPG) - The o i l  
p r e s s u r e  g a u g e  i s  moun ted  on t h e  f r o n t  c o n t r o l  p a n e l  
a n d  i n d i c a t e s  t h e  e n g i n e  o i l  p r e s s u r e .  A d u a l  
f u n c t i o n  p r e s s u r e  s e n s o r  moun ted  on t h e  e n g i n e  
p r o v i d e s  t h e  p r e s s u r e  s i g n a l  a n d  a l s o  p r o v i d e s  t h e  
s a f e t y  s h u t d o w n  s i g n a l  t o  t h e  e n g i n e  c o n t r o l  
m o n i t o r .  The s h u t d o w n  s i g n a l  i s  f a c t o r y  p r e s e t  a t  
15  p s i  ( 1 0 3  kPa/m s q ) .  

b .  C o o l a n t  t e m p e r a t u r e  m o n i t o r  g a u g e  (CTG) - The 
c o o l a n t  t e m p e r a t u r e  g a u g e  i n d i c a t e s  e n g i n e  c o o l a n t  
t e m p e r a t u r e .  A d u a l  f u n c t i o n  t e m p e r a t u r e  s e n s o r  
mounted  on  t h e  e n g i n e  p r o v i d e s  t h e  t e m p e r a t u r e  
s i g n a l  a n d  a l s o  p r o v i d e s  t h e  s a f e t y  s h u t d o w n  s i g n a l  
t o  t h e  e n g i n e  c o n t r o l  m o n i t o r .  The  s h u t d o w n  s i g n a l  
i s  p r e s e t  t o  o p e r a t e  a t  230 f  ( 4 0 7  k )  
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c. B a t t e r y  V o l t a g e  Meter (VM-2) - T h i s  D C  v o l t m e t e r  
m o n i t o r s  t h e  VOLTAGE o f  t h e  b a t t e r y  u n d e r  s t a t i c  ( a t  
r e s t )  c o n d i t i o n s ,  u n d e r  c r a n k i n g  a n d  c h a r g i n g  
c o n d i t i o n s .  The v o l t m e t e r  i n d i c a t e s  n o t  o n l y  t h e  
c o n d i t i o n  o f  t h e  c h a r g i n g  s y s t e m ,  b u t  a l s o  i n d i c a t e s  
t h e  b a t t e r y  r e s e r v e  u n d e r  c r a n k i n g  l o a d  i n  c o l d  
w e a t h e r .  

d .  R u n n i n g  T i m e  M e t e r  - T h i s  DC m e t e r  r e c o r d s  t h e  
t o t a l  h o u r s  t h e  e n g i n e  h a s  r u n .  

e. F u e l  L e v e l  Gauge - T h i s  g a u g e  m o n i t o r s  t h e  l e v e l  
o f  f u e l  i n  t h e  c e n t e r  t a n k .  DO NOT USE THIS GAUGE 
FOR FILLING. 

4. A.C .  G e n e r a t o r  C o n t r o l s  

a .  V o l t a g e  a d j u s t  r h e o s t a t  - C o n t r o l s  t h e  o u t p u t  
v o l t a g e  o f  t h e  g e n e r a t o r  b y  v a r y i n g  v o l t a g e  
r e g u l a t o r s  r e f e r e n c e  v o l t a g e .  

b .  F i e l d  c i r c u i t  b r e a k e r  (FCB) - P r o t e c t s  v o l t a g e  
r e g u l a t o r  a n d  e x c i t e r  f i e l d  i n  t h e  e v e n t  o f  a  l o a d  
s h o r t  c i r c u i t  o r  e q u i p m e n t  m a l f u n c t i o n .  

c. V o l t a g e  s e l e c t o r  p o w e r  s w i t c h  - T h i s  h e a v y  d u t y  
t h r e e  p o s i t i o n  s w i t c h  a l l o w s  t h e  o p e r a t o r  t o  q u i c k l y  
a n d  s a f e l y  r e c o n n e c t  t h e  1 2  wire  g e n e r a t o r  t o  a n y  
o n e  o f  t h r e e  o u t p u t  v o l t a g e s .  Once  t h e  o u t p u t  
v o l t a g e  i s  s e l e c t e d ,  t h e  s w i t c h  may b e  l o c k e d  t o  
p r e v e n t  i t  f r o m  a c c i d e n t a l l y  b e i n g  c h a n g e d  d u r i n g  
o p e r a t i o n .  

T h r e e  o u t p u t  v o l t a g e  c o m b i n a t i o n s  a re  a v a i l a b l e  w i t h  
t h i s  s e l e c t o r  s w i t c h :  

1. 1 2 0 / 2 4 0  T h r e e  P h a s e *  ( s e r i e s  Delta  
c o n f i g u r a t i o n )  
2 .  1 2 0 / 2 0 8  T h r e e  P h a s e  (Low o r  P a r a l l e l  "WYE" 
c o n f i g u r a t i o n )  
3. 277 /480  T h r e e  P h a s e  ( H i g h  o r  s e r i e s  "WYE" 
c o n f i g u r a t i o n )  

* T h i s  s e l e c t o r  p o s i t i o n  is a l s o  u s e d  f o r  s i n g l e  
p h a s e  1 2 0 / 2 4 0  o u t p u t  b y  u s i n g  o n l y  t h e  L1 a n d  L2 
l e a d s .  The t h r e e  p h a s e  L 3  o u t p u t  l e a d  i s  t h e  
" w i l d "  l e g  i n  t h e  d e l t a  c o n f i g u r a t i o n .  

5. AC G e n e r a t o r  I n s t r u m e n t s  

a .  AC v o l t m e t e r  ( V M )  - M o n i t o r s  g e n e r a t o r  o u t p u t  
v o l t a g e ,  f o r  2 0 8 / 2 4 0 / 4 8 0 v  o p e r a t i o n s .  
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6. Warn ing  L i g h t s  - T h e s e  u n i t s  a l l  come e q u i p p e d  w i t h  
t h e  f o u r  b a s i c  i n d i c a t o r  l a m p s ;  t h r e e  f a i l u r e  l a m p s  a n d  
a  s y s t e m  norma l  lamp.  When o n e  o f  t h e  f a i l u r e  l a m p s  i s  
l i g h t e d  and  t h e  u n i t  i s  s t o p p e d ,  t h e  lamp i n d i c a t e s  t h e  
r e a s o n  f o r  t h e  s t o p p a g e .  

a .  Low O i l  P r e s s u r e  Lamp (LOP) - I n d i c a t e s  t h a t  t h e  
u n i t ' d i d  n o t  m a i n t a i n  a  minimum o i l  p r e s s u r e  o f  15 
p s i .  

b .  HighTWater  T e m p e r a t u r e  Lamp (HWT) - I n d i c a t e s  
t h e  c o o l a n t  t e m p e r a t u r e  i n  t h e  e n g i n e  e x c e e d e d  u p p e r  
c o o l a n t  t e m p e r a t u r e  l i m i t s .  

c .  O v e r s p e e d  Lamp ( 0 s )  - I n d i c a t e s  t h e  e n g i n e  
s p e e d  e x c e e d e d  t h e  a l l o w a b l e  s p e e d  l i m i t  w h i l e  
o p e r a t i n g .  An OS l i g h t  may a l s o  i n d i c a t e  t h a t  t h e  ECM 
h a s  l o s t  i t s  f r e q u e n c y  s e n s i n g  s i g n a l  ( f r o m  t h e  
e n g i n e  a l t e r n a t o r )  d u r i n g  t h e  l a s t  r u n  p e r i o d .  

d.  Sys t em Normal  Lamp (SN) - I n d i c a t e s  t h a t  
e v e r y t h i n g  i s  o p e r a t i n g  n o r m a l .  Any f a u l t  d e t e c t e d  
i n  t h e  e n g i n e  o p e r a t i n g  s y s t e m  w i l l  c a u s e  t h i s  l i g h t  
t o  g o  o u t .  

If a n y  o n e  o f  t h e  f a i l u r e  l a m p s  i s  l i g h t e d  a l w a y s  f i n d  
a n d  c o r r e c t  t h e  p r o b l e m  BEFORE r e s t a r t i n g  t h e  u n i t .  To 
reset  t h e  shu tdown c i r c u i t ,  move t h e  mode s w i t c h  t o  t h e  
" o f f g f  p o s i t i o n .  The l i g h t  w i l l  go  o u t .  The  s w i t c h  c a n  
t h e n  b e  moved t o  t h e  " p r e h e a t "  a n d  " s t a r t "  p o s i t i o n  a n d  
t h e  u n i t  w i l l  b e  a b l e  t o  r e s t a r t .  

7.  Lamp T e s t  S w i t c h  - The l i g h t s  c a n  b e  t e s t e d  b y  
p r e s s i n g  t h e  lamp t e s t  s w i t c h .  When d e p r e s s e d  a l l  f o u r  
l i g h t s  w i l l  come o n ,  a s  s o o n  a s  t h e  s w i t c h  i s  r e l e a s e d  
t h e  l i g h t  w i l l  go  o u t .  To r e p l a c e  a  b u r n e d  o u t  b u l b  
s n a p  o f f  t h e  f r o n t  c o v e r  a n d  p u l l  t h e  t a b  o u t .  

8. P a n e l  L i g h t  S w i t c h  a n d  L i g h t  - A p a n e l  l i g h t  i s  
p r o v i d e d  f o r  y o u r  c o n v e n i e n c e .  I t  is a c t i v a t e d  b y  t h e  
p a n e l  l i g h t  s w i t c h .  

9 .  R e c e p t a c l e s  a n d  C i r c u i t  B r e a k e r s  - A l l  o f  t h e  
r e c e p t a c l e s  on  t h e  p a n e l  a r e  p r o t e c t e d  b y  c i r c u i t  
. b r e a k e r s .  

a .  1 2 0  V o l t  20  Amp d u p l e x ,  Nema S p e c .  5-20 .  T h i s  
d u p l e x  r e c e p t a c l e  i s  p r o t e c t e d  b y  two 2 0  Amp c i r c u i t  
b r e a k e r s  mounted  j u s t  a b o v e  t h e  d u p l e x .  W i t h  t h e  " T "  
s l o t  d e s i g n  b o t h  1 5  a n d  20 amp 1 2 0  v o l t  c o r d s  c a n  b e  
p l u g g e d  i n .  

b .  1 2 0  V o l t  20 Amp 3 w i r e  t w i s t  l o c k ,  Nema S p e c  L5- 
20 .  T h i s  t w i s t l o c k  r e c e p t a c l e  i s  a l s o  p r o t e c t e d  b y  
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a  20 Amp c i r c u i t  b r e a k e r .  

c. 240  V o l t  20 Amp 3 w i r e  t w i s t  l o c k ,  Nema S p e c  L6- 
20.  T h i s  t w i s t l o c k  r e c e p t a c l e  is  p r o t e c t e d  by a  two  
p o l e  240 v o l t  c i r c u i t  b r e a k e r .  

d .  1 2 0 / 2 4 0  V o l t  50 Amp 4  w i r e  t w i s t l o c k .  T h i s  
r e c e p t a c l e  is  r a t e d  f o r  d u a l  v o l t a g e ,  1 2 0  o r  2 4 0  
v o l t  u s e .  I t  i s  a  f o u r  w i r e  r e c e p t a c l e ,  w i t h  a 
c e n t e r  g r o u n d i n g  p i n .  F o u r  w i r e  d r o p  c o r d s  p l u g g e d  
i n t o  t h i s  r e c e p t a c l e  may b e  s p l i t  i n t o  1 2 0  v o l t  
r e c e p t a c l e s  a t  a  d i s t r i b u t i o n  b o x .  T h i s  r e c e p t a c l e  
i s  p r o t e c t e d  b y  a  two p o l e  50 amp c i r c u i t  b r e a k e r  
mounted j u s t  a b o v e  i t .  THIS RECEPTACLE UTILIZES A 
SPECIAL HUBBELL PLUG.(HUBBELL PART NUMBER "CS 6 3 6 5 " . )  

B .  F u l l  power Load C o n n e c t i o n s  and  B r e a k e r s  - T h i s  M o b i l e  
Diesel Power S y s t e m  i s  e q u i p p e d  w i t h  b o t h  h i g h  v o l t a g e  ( 4 8 0 )  
and low v o l t a g e  ( 2 0 8 / 2 4 0 )  main l i n e  b r e a k e r s .  The b r e a k e r s  . 
a r e  i n t e r l o c k e d  w i t h  a  l o c k a b l e  b a r  t o  i n s u r e  t h a t  o n l y  o n e  
b r e a k e r  c a n  b e  t u r n e d  on a t  a  t i m e .  

A f u l l  power o u t p u t  t e r m i n a l  b l o c k  i s  p r o v i d e d .  T h i s  
t e r m i n a l  b l o c k  i s  l o c a t e d  b e l o w  t h e  main  power b r e a k e r s  a n d  
i s  a c c e s s i b l e  t h r o u g h  t h e  r e a r  d o o r .  

C .  ENGINE CONTROL MODULE (ECM) - The ECM i s  a  
m i c r o p r o c e s s o r  b a s e d  module  t h a t  c o n t r o l s  t h e  c o m p l e t e  u n i t .  
I t  m o n i t o r s  a l l  t h e  e n g i n e  s a f e t y  s e n s o r s  s u c h  a s  o i l  
p r e s s u r e s ,  w a t e r  t e m p e r a t u r e ,  o v e r s p e e d  a n d  s h u t s  t h e  u n i t  
down s h o u l d  a n y  o n e  o f  t h e  s e n s o r  c i r c u i t s  show a  f a u l t .  

1. C o n t r o l  s w i t c h  i n p u t s  - The f o l l o w i n g  f r o n t  p a n e l  
c o n t r o l s  a n d  i n s t r u m e n t s  a r e  w i r e d  i n t o  t h e  
m i c r o p r o c e s s o r  t h r o u g h  t h e  ECM t e r m i n a l  b l o c k s .  

a .  P r e h e a t - O f f - R u n - S t a r t  s w i t c h :  

1 ) .  " P r e h e a t 1 '  p o s i t i o n  h a s  n o  e f f e c t  on t h e  
E C M ,  a s  b o t h  d r i v e  s o l e n o i d s  d i r e c t l y .  

2 ) .  "Of f"  - p o s i t i o n  p r e v e n t s  u n i t  o p e r a t i o n  by 
d i s c o n n e c t i n g  a l l  power  t o  t h e  ECM. 

3 ) .  "Run" - p o s i t i o n  powers  up  t h e  ECM. T h i s  
a l l o w s  t h e  ECM t o  power  t h e  f u e l  s o l e n o i d  a n d  
t h e  p a n e l  g a u g e s  v i a  a  C R 1  r e l a y  on t h e  b a c k  
p a n e l .  T h i s  C R 1  r e l a y  i s  powered  b y  t h e  ECM v i a  
l e a d  #24.  

4 ) .  " S t a r t "  - T h i s  p o s i t i o n  powers  up  t h e  ECM 
a s  w e l l  a s  e n g a g i n g  t h e  s t a r t  s o l e n o i d .  

b .  Lamp t e s t  -Push b u t t o n  e n e r g i z e s  a l l  f o u r  l i g h t s  
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s i m u l t a n e o u s l y .  T h i s  f e a t u r e  is  d i s a b l e d  w i t h  t h e  
c o n t r o l  s w i t c h  i n  t h e  " o f f t '  p o s i t i o n ,  a n d  h a s  n o  
o t h e r  e f f e c t  on u n i t  o p e r a t i o n .  

2 .  S a f e t y  i n p u t s :  

a .  Low o i l  p r e s s u r e  s h u t d o w n  -(LOP)- M o n i t o r i n g  o f  
o i l  p r e s s u r e  b e g i n s  1 2  s e c o n d s  a f t e r  t h e  u n i t  
s t a r t s ,  a n d  r e m a i n s  i n  e f f e c t  u n t i l  u n i t  i s  s h u t d o w n  
b y  n o r m a l  c o n t r o l  c i r c u i t s  ( e x c e p t  a s  n o t e d  i n  " l o s s  
o f  f r e q u e n c y  i n p u t "  b e l o w ) .  The 'LOP' s i g n a l  i s  
d e r i v e d  f r o m  a n  o i l  p r e s s u r e  s w i t c h  m o u n t e d  on t h e  
e n g i n e .  

b .  H igh  w a t e r  t e m p e r a t u r e  s h u t d o w n  -(HWT)- The  
e n g i n e  c o o l a n t  s e n s o r  t e m p e r a t u r e  m o n i t o r i n g  b e g i n s  
i m m e d i a t e l y  w i t h  t h e  s t a r t  s i g n a l .  If w a t e r  
t e m p e r a t u r e  i s  e x c e s s i v e  a t  t i m e  o f  s t a r t ,  ( i . e .  
h e a t  s o a k  a f t e r  s h u t d o w n ) ,  t h e  u n i t  i s  s t i l l  
p e r m i t t e d  t o  s t a r t .  The  'HWT' c o n d i t i o n  i s  
p e r m i t t e d  t o  e x i s t  f o r  u p  t o  60 s e c o n d s  a f t e r  t h e  
u n i t  i n i t i a l l y  s t a r t s  b e f o r e  a  s h u t d o w n  WITH ALARM 
o c c u r s .  I f  t h e  e x c e s s i v e  w a t e r  t e m p e r a t u r e  
c o n d i t i o n  i s  c o r r e c t e d  w i t h i n  t h e  i n i t i a l  6 0  s e c o n d  
p e r i o d ,  t h e  'HWT' c i r c u i t  b e g i n s  n o r m a l  m o n i t o r i n g  
o f  t h e  e n g i n e  t e m p e r a t u r e  a n d  t h e  ' s a f e t y  s h u t d o w n '  
c i r c u i t  i s  r e a c t i v a t e d .  The 'HWT' s i g n a l  i s  d e r i v e d  
f r o m  a t e m p e r a t u r e  s e n s o r  s w i t c h  m o u n t e d  on  t h e  
e n g i n e .  

c. O v e r s p e e d  a d j u s t m e n t  - (OS)-  O v e r s p e e d  p r o t e c t i o n  
i s  p r o v i d e d  b y  a  f r e q u e n c y  s e n s i n g  n e t w o r k  w i t h i n  
t h e  c o n t r o l l e r .  The  t r i p  p o i n t  o f  t h e  f r e q u e n c y  
n e t w o r k  i s  a d j u s t a b l e  v i a  a  r h e o s t a t  l o c a t e d  on  t h e  
t o p  o f  t h e  c o n t r o l l e r ,  a t  t h e  r i g h t  h a n d  s i d e .  ( S e e  
f i g .  a b o v e ) .  C l o c k w i s e  (CW) r o t a t i o n  i n c r e a s e s  t h e  
t i p  f r e q u e n c y ,  a n d  t h e r e b y  r a i s e s  t h e  s h u t d o w n  
s p e e d .  The f r e q u e n c y  i n p u t  i s  o b t a i n e d  f r o m  t h e  
e n g i n e  b a t t e r y  c h a r g i n g  a l t e r n a t o r .  

3 .  B . C . M .  - Program n o t e s  

a .  L o s s . o f  f r e q u e n c y  i n p u t  - I n  t h e  e v e n t  t h e  
. i n p u t  f r e q u e n c y  g o e s  t o  z e r o  ( e n g i n e  r u n s  o u t  o f  

f u e l ,  b a t t e r y  c h a r g i n g  a l t e r n a t o r  f a i l s ;  e t c ) ,  t h e  
L.O.P. s h u t d o w n  c i r c u i t  i s  b y - p a s s e d ,  a n d  a  1 2  
s e c o n d  w a i t  p e r i o d  i s  i n i t i a t e d .  I f  f r e q u e n c y  
r e t u r n s  w i t h i n  t h i s  t i m e  p e r i o d ,  L.O.P. m o n i t o r i n g  
r e s u m e s  a n d  o p e r a t i o n  c o n t i n u e s  n o r m a l l y .  I f  
f r e q u e n c y  h a s  n o t  r e t u r n e d  a t  t h e  e n d  o f  t h i s  t i m e  
p e r i o d ,  t h e  e n g i n e  o i l  p r e s s u r e  s t a t u s  i s  o b s e r v e d  
t o  d e t e r m i n e  w h e t h e r  t h e  e n g i n e  i s  a c t u a l l y  r u n n i n g  
o r  s t o p p e d .  I f  t h e  e n g i n e  h a s  s t o p p e d  ( i . e . -  a i r  i n  
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f u e l ,  ( e t c ) ,  t h e  u n i t  i s  s h u t  down w i t h  an 
" o v e r s p e e d "  i n d i c a t i o n  and  a l a r m .  

b. "Overspeed"  i n d i c a t o r  l i g h t  c a n  mean a  l o s s  of  
c o n t r o l  s i g n a l  d u r i n g  t h e  p r e v i o u s  run  p e r i o d  ( i . e . -  
b a t .  c h a r g i n g  a l t e r n a t o r  b e l t  b r o k e n ) .  

NOTE; - TROUBLE SHOOTING HINT 

T h i s  is  of* p a r t i c u l a r  n o t e  s i n c e  t h e  t e n d e n c y  i s  t o  
p u r s u e  o n l y  o v e r s p e e d  f a u l t s .  The o v e r s p e e d  s i g n a l  
s o u r c e  ( b a t t e r y  c h a r g i n g  a l t e r n a t o r )  i s  a  key  
component i n  t h i s  s y s t e m  and must  b e  c h e c k e d  o u t  
t h o r o u g h l y  whenever  an  " 0 s "  shutdown o c c u r s .  

P l e a s e  note ' :  The c o n t r o l l e r  d o e s  n o t  p r o v i d e  p r o t e c t i o n  
a g a i n s t  l o s s  o f  s i g n a l  d u r i n g  s t a r t - u p .  A shu tdown w i t h  
a l a r m  d u e  t o  a n y  o f  t h e  above  c o n d i t i o n s  w i l l  p r e v e n t  a n y  
s u b s e q u e n t  o p e r a t i o n  o f  t h e  g e n e r a t o r  s e t .  The c o n t r o l  
s w i t c h  on t h e  c o n t r o l  p a n e l  m u s t  b e  m o m e n t a r i l y  p l a c e d  i n  
t h e  " o f f "  p o s i t i o n  t o  r e s e t .  

D .  VOLT/HERTZ VOLTAGE REGULATOR - The p u r p o s e  o f  t h e  
v o l t a g e  r e g u l a t o r  is  t o  m a i n t a i n  t h e  v o l t a g e  o u t p ' u t  o f  t h e  
G e n e r a t o r  S e t  w i t h i n  a  s p e c i f i e d  p e r c e n t a g e  o f  i t s  r a t e d  
o u t p u t  from no  l o a d  t o  f u l l  l o a d .  The v o l t a g e  r e g u l a t o r  
c o n t r o l s  t h e  v o l t a g e  o u t p u t  o f  t h e  main g e n e r a t o r  by 
r e g u l a t i n g  t h e  amount o f  c u r r e n t  d e l i v e r e d  t o  t h e  e x c i t e r  
f i e l d .  

1. L o c a t i o n  -Access  t o  t h e  v o l t a g e  r e g u l a t o r  a s s e m b l y  
i s  g a i n e d  b y  removing  t h e  c o n t r o l  p a n e l  a c c e s s  d o o r  
l o c a t e d  t h r o u g h  t h e  l e f t  r e a r  h o u s i n g  doo r .  

2 .  D e s c r i p t i o n  - The B a s l e r  model APR125-5X v o l t a g e  
r e g u l a t o r  i s  an e n c a p s u l a t e d  u n i t  c o n t a i n e d  i n  a  meta l  
c a s e .  The r e g u l a t o r  c o n t r o l s  t h e  DC e x c i t e r  f i e l d s  
power o f  medium s i z e d  50 o r  6 0  Hz b r u s h l e s s  g e n e r a t o r s  
t o  r e g u l a t e  t h e  o u t p u t  v o l t a g e .  

R e g u l a t i o n  i s  p r o v i d e d  by s e n s i n g  t h e  g e n e r a t o r  o u t p u t  
v o l t a g e ,  c o n v e r t i n g  i t  t o  a  D C  s i g n a l  and c o m p a r i n g  t h e  
s i g n a l  t o  a  r e f e r e n c e  v o l t a g e  s i g n a l .  An e r r o r  s i g n a l  
i s  d e v e l o p e d  and u s e d  t o  c o n t r o l  t h e  DC f i e l d  power i n  
o r d e r  t o  m a i n t a i n  a  c o n s t a n t  g e n e r a t o r  o u t p u t .  

3. O p e r a t i o n  o f  v o l t a g e  r e g u l a t o r  - The v o l t a g e  
r e g u l a t o r  h a s  been i n s t a l l e d  i n  t h e  Mob i l e  D i e s e l  
G e n e r a t o r  s e t  and t e s t e d  a t  t h e  f a c t o r y  p r i o r  t o  
s h i p m e n t .  No a d d i t i o n a l  s e t - u p  is  r e q u i r e d  when 
c h a n g i n g  f rom one v o l t a g e  t o  a n o t h e r .  The o n l y  
a d j u s t m e n t  r e q u i r e d  i s  t o  f i n e  t u n e  t h e  e x a c t  v o l t a g e  
you want u s i n g  t h e  v o l t a g e  a d j u s t m e n t  r h e o s t a t  l o c a t e d  
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O P E R A T I O N S  

on the front panel. The adjustment range is 10% of the 
nominal voltage. 

Some m'inor changes must be made for 50 cycle operation. 
Refer to 50 Hz operation later in this section for set 
up procedures. 

a. During periods of operation at reduced speed 
use the field circuit breaker to remove the power 
from the regulator. 

b. :If the exciter field voltage exceeds 95 VDC, the 
regulator senses overexcitation and automatically 
removes the field current after a time delay. This 
time delay is inversely proportional to the 
magnitude of the detected overvoltage condition. At 
approximately 140 VDC, the field voltage is removed 
instantaneously. 

Upon detection of overexcitation and the resulting 
field voltage shutdown, the regulator will not-reset 
or return to an operational condition until the 
generator output voltage drops to less than 6 VAC 
for ten seconds (minimum). TO ACCOMPLISH THIS ON A 
MOBILE DIESEL GENERATOR SET THE FIELD CIRCUIT 
BREAKER MUST BE TURNED OFF FOR TEN SECONDS. 

For additional information on the Basler Voltage 
regulator model APR125-5X see Basler Electric 
publication number: 9 1688 00 992. 

OPERATING THE UNIT 

A. SELECTING THE CORRECT VOLTAGE - A variety of voltages 
are available from the three position selector switch. The 
three basic connection patterns are, Delta (120/240), Low or 
Parallel WYE (120/208), and High WYE (277/480). Single phase 
120/240 is available with the switch in the 120/240 (Delta) 
position. 

Before connecting this unit to a distribution panel or any 
other loads be sure you have the selector switch set for the 
right voltage and locked. If you have any doubts as to the 
voltage in your area compare your incoming power or load 
name plates to the voltage table below. 

1. 120/240 Three Phase* (Delta/Series configuration) - 
This configuration will produce the following line-to- 
line and line-to-neutral voltage. In this selector 
switch position, all of the receptacles on the front 
panel are powered. 

L1 - L2 - L3 240 Volts three phase 
L1 - L2 240 volts single phase 
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L2 - L3 240 v o l t s  s i n g l e  p h a s e  
L 1  - L3 240 v o l t s  s i n g l e  p h a s e  
L 1  - N 120  V o l t s  
L2 - N 120  V o l t s  
L3 - N 2 0 8  v o l t s  

*Th i s  s e l e c t o r  p o s i t i o n  i s  a l s o  u s e d  f o r  s i n g l e  
p h a s e ' 1 2 0 / 2 4 0  o u t p u t ,  u s i n g  o n l y  t h e  L 1  and  L2 
l e a d s .  The L3 t h r e e  p h a s e  o u t p u t  l e a d  i s  t h e  " w i l d "  
l e g  i n  t h e  d e l t a  c o n f i g u r a t i o n  a n d  i s  u s e d  o n l y  f o r  
t h r e e  p h a s e  l o a d s .  

2 .  120 /208  T h r e e  P h a s e  ( L o w / P a r a l l e l  WYE c o n f i g u r a t i o n )  
T h i s  c o n f i g u r a t i o n  w i l l  p r o d u c e  t h e  f o l l o w i n g  l i n e - t o -  
l i n e  and l i n e - t o - n e u t r a l  v o l t a g e .  Use o f  t h i s  s e l e c t o r  
s w i t c h  p o s i t i o n  a l l o w s  u t i l i z a t i o n  o f  t h e  1 2 0  v o l t  
r e c e p t a c l e  o n l y .  The 240 v o l t  r e c e p t a c l e s  c a n n o t  b e  
u s e d  a s  t h e  v o l t a g e  a t  them w i l l  b e  208  v o l t s ,  t h e  l i n e  
t o  l i n e  v o l t a g e .  

L 1  - L2 - L3 208 V o l t s  t h r e e  p h a s e  
L 1  - L2 208 v o l t s  s i n g l e  p h a s e '  
L2 - L3 208 v o l t s  s i n g l e  p h a s e  
L 1  - L3 208  v o l t s  s i n g l e  p h a s e  . 
L1 - N 120  V o l t s  
L2 - N 120  V o l t s  
L3 - N 120  v o l t s  

3. 277/480 T h r e e  P h a s e  ( H i g h / S e r i e s  WYE c o n f i g u r a t i o n )  
T h i s  c o n f i g u r a t i o n  w i l l  p r o d u c e  t h e  f o l l o w i n g  l i n e - t o -  
l i n e  and l i n e - t o - n e u t r a l  o u t p u t s .  None o f  t h e  f r o n t  
p a n e l  r e c e p t a c l e s  a r e  powered i n  t h i s  v o l t a g e  
c o n f i g u r a t i o n .  

L 1  - L2 - L3 480 V o l t s  t h r e e  p h a s e  
L 1  - L2 480 v o l t s  s i n g l e  p h a s e  
L2 - L3 480 v o l t s  s i n g l e  p h a s e  
L1 - L3 480 v o l t s  s i n g l e  p h a s e  
L 1  - N 277 V o l t s  
L2 - N 277 V o l t s  
L3 - N 277 v o l t s  

A f t e r  you  have  s e l e c t e d  t h e  c o r r e c t  v o l t a g e  f o r  y o u r  
a p p l i c a t i o n  and  l o c k e d  t h e  s e l e c t o r  s w i t c h ,  d o  t h e  same w i t h  
t h e  main  l i n e  c i r c u i t  b r e a k e r s .  B e  s u r e  t o  s e c u r e  t h e  l o c k  
b a r  i n  p l a c e ,  t h i s  w i l l  p r e v e n t  t h e  i n c o r r e c t  b r e a k e r  
f rom b e i n g  t u r n e d  on. 

B .  STARTUP CHECKLIST - B e f o r e  i n i t i a l  s t a r t  u p  a n d  e a c h  
s u b s e q u e n t  s t a r t  c o m p l e t e  t h e  f o l l o w i n g  c h e c k l i s t :  

1. Check o i l  l e v e l ,  r e f i l l  w i t h  p r o p e r  g r a d e  o i l .  
2.  Check c o o l a n t  l e v e l ,  r e f i l l  w i t h  50 /50  mix  o f  
d e m i n e r a l i z e d  w a t e r  a n d  a  pe rmanen t  e t h y l e n e - g l y c o l  
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a n t i f r e e z e .  
3 .  Check f o r  l o o s e  b o l t s  o r  h a r d w a r e .  
4 .  Check t i r e  p r e s s u r e .  (35 p s i )  
5 .  T r a i l e r  l e v e l  t o  w i t h i n  1 5  d e g r e e s  
6.  B a t t e r y  s e c u r e l y  f a s t e n e d ,  c o n n e c t i o n  c l e a n  a n d  
t i g h t ,  a n d  p r o p e r  f l u i d  l e v e l .  
7 .  F u e l  t a n k  f i l l e d  w i t h  t h e  p r o p e r  g r a d e  o f  d i e s e l  
f u e l .  
8. C h e c k . t h e  f a n  b e l t  f o r  t i g h t n e s s  a n d  e x c e s s i v e  w e a r .  
9. Check h o s e s  a n d  c l a m p s  f o r  l e a k a g e .  
1 0 .  Check t h e  a i r  c l e a n e r  i n d i c a t o r .  S e r v i c e  o n l y  when 
i n d i c a t e d .  Do n o t  o v e r - s e r v i c e .  
11. C l e a n  o u t  d u s t  c u p  on  t h e  a i r  c l e a n e r .  

C .  ELECTRIC STARTING (Normal  p o r t a b l e  u s e )  

CAUTION: EQUIPMENT DAMAGE 

DO NOT ATTEMPT TO JUhF/ROOST START T H I S  UNIT.  TO DO SO 
MAY DAMAGE THE ELECTRONIC MICROPROCESSOR I N  THE ENGIN6 
CONTROL. TURN T I E  BC BREAKER "OFF" AND RECHARGE THE 
BATTERY W I T R  A BATTERY CHARGER. 

1. S e l e c t  t h e  d e s i r e d  v o l t a g e  on t h e  v o l t a g e  s e l e c t o r  
s w i t c h  a n d  l o c k  i n  p l a c e .  

2 .  Turn  o f f  b o t h  m a i n  l i n e  c i r c u i t  b r e a k e r s .  

3 .  Turn  t h e  f i e l d  c i r c u i t  b r e a k e r  " o f f " .  

4 .  D e p r e s s  t h e  DC b r e a k e r  t o  t h e  "on" p o s i t i o n  t o  power  
t h e  c o n t r o l  s w i t c h .  

5 .  Turn  t h e  c o n t r o l  s w i t c h  t o  t h e  " p r e h e a t "  p o s i t i o n .  
The y e l l o w  p r e h e a t  i n d i c a t o r  l i g h t  w i l l  come o n ,  h o l d  i n  
t h e  " p r e h e a t "  p o s i t i o n  u n t i l  t h e  i n d i c a t o r  l i g h t  g o e s  
o u t .  

6 .  Turn  t o  t h e  " s t a r t "  p o s i t i o n .  The s t a r t e r  w i l l  
e n g a g e  a n d  t h e  e n g i n e  w i l l  s t a r t .  The c o n t r o l  s w i t c h  i s  
s p r i n g  l o a d e d  s o  i t  c a n ' t  b e  a c c i d e n t l y  l e f t  i n  t h e  
" s t a r t "  p o s i t i o n .  R e l e a s i n g  t h e  s w i t c h  i n  t h e  " s t a r t "  
p o s i t i o n  w i l l  a u t o m a t i c a l y  r e t u r n  i t  t o  t h e  " r u n "  
p o s i t i o n .  

7 .  Turn  on t h e  f i e l d  c i r c u i t  b r e a k e r .  

8 .  A d j u s t  t h e  v o l t a g e  t o  t h e  d e s i r e d  l e v e l  u s i n g  t h e  
e x t e r n a l  v o l t a g e  r h e o s t a t .  

9 .  Turn  on t h e  p r o p e r  m a i n  l i n e  b r e a k e r  ( e i t h e r  h i g h  
o r  low v o l t a g e )  a n d  p a d l o c k  t h e  l o c k  b a r  t o  p r e v e n t  t h e  
i n c o r r e c t  b r e a k e r  f r o m  b e i n g  t u r n e d  o n .  
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D .  CONNECTING THE LOADS - T h e r e  a r e  two ways t h e  l o . ad s  may b e  
c o n n e c t e d  t o  a  Mob i l e  D i e s e l  G e n e r a t o r .  

1. FRONT PANEL - A v a r i e t y  o f  r e c e p t a c l e s  h a v e  b e e n  
p r o v i d e d  f o r  y o u r  c o n v e n i e n c e  on t h e  f r o n t  p a n e l .  The 120  
v o l t  r e c e p t a c l e s  a r e  powered when t h e  v o l t a g e  s e l e c t o r  
s w i t c h  i s  i n  t h e  120/240 o r  120 /208  v o l t  p o s i t i o n .  The 
240 v o l t  r e c e p t a c l e s  a l t h o u g h  powered  i n  b o t h  p o s i t i o n s  
a r e  o n l y  u s a b l e  i n  t h e  120 /240  v o l t  p o s i t i o n .  I n  t h e  
120 /208  v o l t  p o s i t i o n  t h e  240 v o l t  r e c e p t a c l e s  h a v e  o n l y  
2 0 8  v o l t s  a t  them. : 

2.  FULL POWER LOAD CONNECTION TERMINAL BLOCK - F o r  
r e m o t e  c o n n e c t i o n s  and c o n n e c t i n g  l o a d  d i s t r i b u t i o n  b o x e s  
h e a v y  d u t y  t e r m i n a l  , b l o c k s  h a v e  been  p r o v i d e d .  T h e s e  
t e r m i n a l  b l o c k s  a r e  l o c a t e d  on t h e  r e a r  o f  t h e  u n i t  j u s t  
be low  . t h e  main  l i n e  . c i r c u i t  b r e a k e r s .  

The n e u t r a l  and  groind a r e  c o n n e c t e d  t o g e t h e r  a t  t h i s  
p a n e l .  F o r  u s e  w i t h  an i s o l a t e d  n e u t r a l ,  remove t h e  
jumper  s t r a p  be tween  t h e  n e u t r a l  c o n n e c t i o n  b l o c k  a n d  
t h e  g r o u n d  l u g .  T h i s  w i l l  i s o l a t e  t h e  n e u t r a l  f r om t h e  
g r o u n d  and  a l l o w  you s i n g l e  p o i n t  g r o u n d i n g  a t  a  
d i s t r i b u t i o n  p a n e l .  

When u s i n g  t h e s e  t e r m i n a l  b l o c k s  b e  s u r e  t o  u s e  wire r a t e d  
t o  c a r r y  y o u r  f u l l  l o a d  o r  t h e  f u l l  r a t e d  l o a d  o f  t h e  
g e n e r a t o r .  

3. GROUNDING THE U N I T  - To comply w i t h  c u r r e n t  s a f e t y  
s t a n d a r d s  t h i s  g e n e r a t o r  s e t  mus t  b e  p r o p e r l y  g r o u n d e d .  
Ground t h e  Mob i l e  D i e s e l  g e n e r a t o r  s e t  by d r i v i n g  a n  8 
f t  c o p p e r  g r o u n d  r o d  i n t o  t h e  e a r t h .  Then c o n n e c t  a  #1 /0  
AWG g round  c a b l e  f rom t h e  g r o u n d i n g  l u g  on t h e  g e n e r a t o r  
t o  t h e  g r o u n d  r o d .  

E .  UNIT STORAGE - C e r t a i n  p r e c a u t i o n s  mus t  b e  t a k e n  i f  a 
m o b i l e  D i e s e l  G e n e r a t o r  s e t  is  t o  b e  s t o r e d  f o r  a l o n g  
p e r i o d  o f  t i m e .  . T h e  u n i t  must b e  s t o r e d  i n  a  d r y  l o c a t i o n  
t o  p r e v e n t  t h e  g e n e r a t o r  w i n d i n g  f rom d r a w i n g  m o i s t u r e .  The 
u n i t  s h o u l d  a l s o  b e  t h o r o u g h l y  c l e a n e d  p r i o r  t o  s t o r a g e .  

F o r  e n g i n e  s t o r a g e  p r o c e d u r e s  c o n s u l t  y o u r  l o c a l  Cummins 
e n g i n e  d e a l e r .  They h a v e  c e r t a i n  p r o c e d u r e s  t h a t  mus t  b e  
f o l l o w e d  i n  o r d e r  t o  p r e v e n t  e n g i n e  damage,  i . e .  c y l i n d e r  
r u s t  and  i n j e c t o r  d e t e r i o r a t i o n .  

50  CYCLE ( H Z )  OPERATION 

With  a  c o u p l e  o f  minor  changes  t h e s e  M o b i l e  Diesel 
G e n e r a t o r s  a r e  c a p a b l e  o f  p r o d u c i n g  5 0  h z  power.  Two 
c h a n g e s  mus t  b e  made. 

A.  The e n g i n e  must  b e  r e d u c e d  t o  1500  RPM g o v e r n e d  s p e e d .  
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C o n s u l t  y o u r  l o c a l  Cummins S e r v i c e  c e n t e r  f o r  t h e  p r o p e r  
p r o c e d u r e  f o r  r e d u c i n g  t h e  e n g i n e  s p e e d  a n d  s e t t i n g  u p  t h e  
g o v e r n o r  t o  o p e r a t e  a t  1 5 0 0  RPM. 

B .  The a u t o m a t i c  v o l t / h e r t z  r e g u l a t o r  m u s t  a l s o  b e  r e se t  
t o  o p e r a t e  a t  5 0  h z  i n s t e a d  o f  t h e  s t a n d a r d  6 0  h z .  T h i s  i s  
d o n e  by  c h a n g i n g  o n e  j u m p e r  l e a d  on t h e  r e g u l a t o r .  

1. L o c a t e  t h e  v o l t a g e  r e g u l a t o r  a n d  i d e n t i f y  t h e  t o p  
t h r e e  t e r m i n a l s  m a r k e d  "60  Hz", "Comm", a n d  "50  Hz". 

2 .  kemove t h e  m e t a l  j u m p e r  b e t w e e n  t h e  "60  Hz" a n d  t h e  
"Comm" t e r m i n a l .  

3 .  R e i n s t a l l  t h e  m e t a l  j u m p e r  b e t w e e n  t h e  "50  Hz" a n d  
t h e  "Comm" t e r m i n a l .  

4 .  S t a r t  t h e  e n g i n e  a n d  r e a d j u s t  t h e  v o l t a g e  t o  t h e  
d e s i r e d  l e v e l .  A l l  o t h e r  f u n c t i o n s  i n c l u d i n g  t h e  v o l t a g e  
s e l e c t o r  s w i t c h  a r e  s t i l l  f u n c t i o n a l ,  e x c e p t  t h a t  a l l  t h e  
r e c e p t a c l e s  a r e  now p o w e r e d  5 0  Hz i n s t e a d  o f  60  H Z .  
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The u l t i m a t e  a i m  o f  a  p r e v e n t i v e  m a i n t e n a n c e  p r o g r a m  i s  t o  
m a i n t a i n  t h e  e q u i p m e n t  i n  opt imum c o n d i t i o n ,  e i t h e r  i n  
s e r v i c e  o r  r e a d y  f o r  s e r v i c e ,  f o r  t h e  maximum amoun t  o f  t i m e  
d u r i n g  t h e  u s e f u l  l i f e  o f  t h e  e q u i p m e n t .  The d e t e c t i o n  o f  
f a u l t s  b e f o r e  t h e y  d e v e l o p  i n t o  m a j o r  s o u r c e s  o f  d i f f i c u l t y  
w i l l  d e c r e a s e  t h e  i n c i d e n c e  o f  r e p a i r .  To t h i s  e n d ,  a  
r e g u l a r  s c h e d u l e  o f  c l e a n i n g  a n d  i n s p e c t i o n  w i l l  g o  f a r  
t o w a r d  a s s u r i n g  t r o u b l e - f r e e  o p e r a t i o n .  P e r s o n n e l  
r e s p o n s i b l e  f o r  m a i n t e n a n c e  s h o u l d  s e t  u p  a  s c h e d u l e  f o r  
i n s p e c t i o n ,  a n d  c l e a n i n g  a t  i n t e r v a l s  c a l c u l a t e d  t o  k e e p  t h e  
e q u i p m e n t  i n  g o o d  c o n d i t i o n .  I n  m a k i n g  u p  a  s c h e d u l e ,  k e e p  
t h e  f o l l o w i n g  i n  mind:  

A .  New e q u i p m e n t  mus t  b e  c a r e f u l l y  m o n i t o r e d  u n t i l  e x t e n d e d  
o p e r a t i o n  h a s  d e m o n - s t r a t e d  t h a t  i t  i s  p e r f o . - m i n g  
s a t i s f a c t o r i l y .  

B .  O l d  e q u i p m e n t  r e q u i r e s  more  f r e q u e n t  i n s p e c t i o n ,  a n d  
p o s s i b l y  s e r v i c i n g ,  t h a n  s i m i l a r  e q u i p m e n t  t h a t  h a s  s e e n  
l e s s  s e r v i c e .  

C .  Time s p e n t  i n  c l e a n i n g ,  i n s p e c t i n g  a n d  c o r r e c t i n g  m i n o r  
d e f e c t s  b e f o r e  t h e y  become m a j o r  t r o u b l e s  means  t i m e  s a v e d  
i n  o v e r h a u l  a n d  r e p a i r .  

PREVENTIVE MAINTENANCE 

A .  D a i l y  M a i n t e n a n c e  C h e c k l i s t  

O i l  l e v e l  i s  b e t w e e n  t h e  "L" Low m a r k  a n d  t h e  " H "  h i g h  
m a r k  o n  t h e  d i p s t i c k .  
F u e l  t a n k  f u l l  o f  p r o p e r  g r a d e  o f  d i e s e l  f u e l .  
W a t e r  a n d  s e d i m e n t  d r a i n e d  f r o m  w a t e r  s e p a r a t o r .  
R a d i a t o r  f i l l e d  w i t h  t h e  p r o p e r  c o o l a n t  m i x t u r e .  
C h e c k  a i r  c l e a n e r  s e r v i c e  i n d i c a t o r .  Change  t h e  f i l t e r  
e l e m e n t  when t h e  r e d  i n d i c a t o r  f l a g  i s  a t  t h e  r a i s e d  
p o s i t i o n  
I n s p e c t  f o r  a n y  f l u i d  l e a k s  
Look f o r  a n y  l o o s e  o r  damaged  p a r t s  
C h e c k  b e l t s  f o r  c r a c k s  o r  f r a y s  
C h e c k  t r a i l e r  h i t c h  a n d  s a f e t y  c h a i n s  f o r  f i t n e s s  
C h e c k  t i r e s  f o r  p r o p e r  p r e s s u r e  
B a t t e r y  f o r  p r o p e r  f l u i d  l e v e l .  
G e n e r a t o r  c o n t r o l  p a n e l  f o r  l o o s e  o r  damaged p a r t s .  
U n i t  f o r  g e n e r a l  a p p e a r a n c e  a n d  c l e a n l i n e s s .  

B .  R o u t i n e  E n g i n e  M a i n t e n a n c e  - A good  p r e v e n t i v e  
m a i n t e n a n c e  p r o g r a m  b e g i n s  w i t h  a  good  d a y - t o - d a y  
m a i n t e n a n c e  c h e c k  a n d  c o n t i n u e s  w i t h  a  r i g i d  r o u t i n e  
m a i n t e n a n c e  p r o g r a m  a t  t h e  p r o p e r  s e r v i c e  i n t e r v a l s .  The  
c h a r t  b e l o w  i s  t o  b e  u s e d  a s  a  g u i d e  f o r  y o u r  m a i n t e n a n c e  
p r o g r a m .  S h o r t e r  m a i n t e n a n c e  i n t e r v a l s  a r e  r e q u i r e d  i f  t h e  
e n g i n e  i s  o p e r a t e d  i n  a  d u s t y  e n v i r o n m e n t  o r  i f  f r e q u e n t  
s t o p s  a r e  made.  I f  t h e  e n g i n e  i s  o p e r a t e d  i n  c o n s i s t e n t  
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a m b i e n t  t e m p e r a t u r e s  b e l o w  0  o r  a b o v e  1 0 0  d e g r e e s  F 
m a i n t e n a n c e  s h o u l d  b e  p e r f o r m e d  a t  s h o r t e r  i n t e r v a l s .  
C o n s u l t  y o u r  Cummins a u t h o r i z e d  r e p a i r  l o c a t i o n  f o r  
recommended i n t e r v a l s .  

E N G I N E  INTIAL BREAK-IN 
D A I L Y  M A J O R  OVERHAUL EVERY 6  MONTHS EVERY 1 2  MONTHS 
8 HOURS 5 0  HOURS O R  200 HOURS OR 400  HOURS 

CHECK ------------ CHANGE O R  REPLACE ---------------- 

O i l  L e v e l  
C o o l a n t  L e v e l  
F u e l  Wate r  

T r a p  
V o l t a g e  , ' 

L e v e l  ' 

B a t t e r y  W a t e r  
L e v e l  - 

A i r  C l e a n e r  
S e r v i c e  

I n d i c a t o r  

Lube  O i l  Lube O i l  Lube  O i l  
Lube  F i l t e r  Lube F i l t e r  Lube  F i l t e r  

F u e l  F i l t e r  
----------------ADJUST----------------------- 
V a l v e  L a s h  V a l v e  Lash  

C l e a r a n c e  C l e a r a n c e  ------------- CHECK A N D  INSPECT--------------- 
A i r  C l e a n e r  A i r  C l e a n e r  
I n t a k e  S y s t e m  I n t a k e  S y s t e m  
A n t i f r e e z e  A n t i f r e e z e  
B a t t e r y  B a t t e r y  

E l e c t r o l y t e  E l e c t r o l y t e  
L e v e l  L e v e l  

E x h a u s t  S y s t e m  E x h a u s t  S y s t e m  
Fan B e l t  

T e n s i o n  

C .  G e n e r a t o r  R o u t i n e  M a i n t e n a n c e  
T h e r e  i s  v e r y  l i t t l e  r o u t i n e  m a i n t e n a n c e  t h a t  i s  r e q u i r e d  

o n  t h e  g e n e r a t o r  i t s e l f  as i t  c o n t a i n s  n o  c o n s u m m a b l e  p a r t s .  
The  g e n e r a t o r  a n d  c o n t r o l  p a n e l  s h o u l d  b e  k e p t  c l e a n  o f  o i l  
a n d  d i r t  a n d  t h e  g e n e r a t o r  a i r  i n t a k e  a n d  e x h a u s t  m u s t  b e  
k e p t  c l e a r  o f  a l l  d e b r i s .  

The  G e n e r a t o r  f r e q u e n c y  s h o u l d  b e  c h e c k e d  p e r i o d i c a l l y  t o  
i n s u r e  t h a t  t h e  e n g i n e  i s  o p e r a t i n g  a t  t h e  r i g h t  s p e e d .  
The  v o l t a g e  s h o u l d  b e  c h e c k e d  w i t h  a n  e x t e r n a l  v o l t m e t e r  t o  
b e  c e r t a i n  t h e  v o l t m e t e r  on t h e  c o n t r o l  p a n e l  is  c o r r e c t .  

1. I n s p e c t i n g  g e n e r a t o r  i n s u l a t i o n  - R o u t i n e  non-  
d e s t r u c t i v e  t e s t i n g  o f  t h e  s t a t o r  w i n d i n g s  may b e  
r e q u i r e d  w h e r e  t h e  u n i t  i s  s u b j e c t e d  t o  e x c e s s i v e  
h u m i d i t y ,  a n d / o r  d i r t y  e n v i r o n m e n t .  T h i s  i s  e s p e c i a l l y  

. i m p o r t a n t  when t h e  G e n e r a t o r  S e t  i s  u s e d  f o r  p r i m e  
power.  

C A U T I O N :  EQUIPMENT DAMAGE 

When making an i n s u l a t i o n  t e s t  on t h e  e x c i  t e r  
armature o r  main f i e l d  d i sconnec t  a l l  d i o d e s  
( i n c l u d i n g  t h e  r o t a t i n g  r e c t i f i e r s ) .  T h i s  i s  done 
t o  p r o t e c t  d i o d e  e lements  and r e c t i f i e r s  from high-  
vo l  t a g e  breakdown dur ing  megger t e s t .  
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M e a s u r e  i n s u l a t i o n  r e s i s t a n c e  w i t h  a  m e g g e r .  I f  r e a d i n g  
of  l e s s  t h a n  2 0 0  megohm i s  o b t a i n e d  a t  75 d e g r e e s  f 
( 2 9 7 k )  a m b i e n t  t e m p e r a t u r e  a n d  m o i s t u r e  i s  s u s p e c t e d ,  
d r y  t h e  i n s u l a t i o n  a s  d e s c r i b e d  l a t e r  i n  t h i s  s e c t i o n .  

N o t e :  M e a s u r e m e n t  o f  i n s u l a t i o n  r e s i s t a n c e  i s  a n  
i m p o r t a n t  p a r t  o f  an  a d e q u a t e  p r o g r a m  f o r  t h e  
m a i n t e n a n c e  o f  e l e c t r i c  e q u i p m e n t .  T h e  m e a s u r e d  
v a l u e s  o f  i n s u l a t i o n  r e s i s t a n c e  s e r v e  a s  a  u s e f u l  
g u i d e  i n  d e t e r m i n i n g  w h e t h e r  o r  n o t  i n s u l a t i o n  i s  
d e f e c t i v e ,  d r y i n g ,  o r  o v e r h a u l i n g  i s  n e c e s s a r y  t o  
p r e v e n t  f a i l u r e .  

a )  C h e c k  w i n d i n g s ,  c o n n e c t i o n s ,  l o a d  c a b l e s ,  a n d  
o t h e r  c o m p o n e n t s  f o r  e x c e s s i v e  d i r t  a n d  g r i m e .  
C l e a n  i f  a p p l i c a b l e .  

b )  Make s u r e  a l l  m o u n t i n g  b o l t s  h a v e  b e e n  i n s t a l l e d  
a n d  a r e  t i g h t .  R e f e r  t o  a p p l i c a b l e  p o r t i o n s  o f  t h e  
t e x t  f o r  t o r q u e  s p e c i f i c a t i o n s .  

c )  Make c e r t a i n  n o  f o r e i g n  o b j e c t s  a r e  l o d g e d  i n  
t h e  g e n e r a t o r .  Remove a l l  t o o l s  a n d  s h o p  c l o t h e s  
f r o m  t h e  v i c i n i t y  o f  t h e  G e n e r a t o r  S e t .  

d )  Be s u r e  t h a t  a l l  c o v e r s  a n d  g u a r d s  a r e  re- 
i n s t a l l e d .  

2 .  C l e a n i n g  - C l e a n l i n e s s  i s  o f  p r i m a r y  i m p o r t a n c e  i n  
p r e v e n t i v e  m a i n t e n a n c e .  Do n o t  a l l o w  d u s t ,  m o i s t u r e ,  
o i l ,  o r  o t h e r  s u b s t a n c e s  t o  r e m a i n  i n  o r  o n  t h e  
e q u i p m e n t .  T h e  i m p o r t a n c e  o f  k e e p i n g  a l l  i n s u l a t i o n  
c l e a n  c a n n o t  b e  o v e r - e m p h a s i z e d .  D u s t ,  d i r t  a n d  o t h e r  
f o r e i g n  m a t e r i a l s  t e n d  t o  b l o c k  v e n t i l a t i n g  d u c t s  a n d  
r e t a r d  d i s s i p a t i o n  o f  h e a t ,  w h i c h  i n  t u r n ,  l e a d s  t o  
l o c a l  o v e r h e a t i n g .  If t h e  p a r t i c l e s  a r e  a l l o w e d  t o  
b u i l d  u p ,  t h e  w i n d i n g s  may e v e n t u a l l y  b e  s h o r t  c i r c u i t e d  
o r  g r o u n d e d .  A b r a s i v e  p a r t i c l e s  may p u n c t u r e  
i n s u l a t i o n .  I r o n  d u s t  i s  e s p e c i a l l y  h a r m f u l  b e c a u s e  t h e  
p a r t i c l e s  a r e  c o n t i n u a l l y  a g i t a t e d  b y  m a g n e t i c  
p u l s a t i o n s .  F o r  t h e s e  r e a s o n s ,  e q u i p m e n t  m u s t  b e  k e p t  
c l e a n ,  b o t h  e x t e r n a l l y  and  i n t e r n a l l y ,  a n d  p a r t i c u l a r l y ,  
a l l  a i r  d u c t s  m u s t  b e  k e p t  c l e a n  a n d  u n o b s t r u c t e d .  

T h e r e  a r e  f o u r  ( 4 )  a c c e p t a b l e  m e t h o d s  o f  c l e a n i n g  
i n s u l a t i o n  a s s o c i a t e d  w i t h  e l e c t r i c a l  e q u i p m e n t :  

a )  c l e a n  w i t h  a  vacuum c l e a n e r  w i t h  s u i t a b l e  
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p l a s t i c  a t t a c h m e n t s .  

b )  Wipe c l e a n  w i t h  a  c l o t h .  

c )  Blow o f f  w i t h  d i r e c t  s t r e a m  o f  f i l t e r e d ,  o i l -  
less  low p r e s s u r e  c o m p r e s s e d  a i r .  

d )  - C l e a n  w i t h  s o l v e n t  a n d  s o f t  b r i s t l e  b r u s h .  

O f  t h e  m e t h o d s  l i s t e d  a b o v e ,  t h e  vacuum c l e a n e r  m e t h o d  . 

i s  t h e  m o s t  p r a c t i c a l  f o r  r e m o v i n g  l o o s e ,  d r y  p a r t i c l e s  : 

b e c a u s e  i t  d o e s  n o t  r e d e p o s i t  them on o t h e r  p a r t s  o f  t h e  
e q u i p m e n t  a s  i s  d o n e  when c o m p r e s s e d  a i r  i s  u s e d .  A l s o ,  
a  vacuum c l e a n e r  i s  c a p a b l e  o f  r e m o v i n g  d u s t  f r o m  c o i l s  
a n d  f r o m  g r o o v e s  b e t w e e n  wires t h a t  is  o t h e r w i s e  

- i n a c c e s s i b l e  t o  a w i p e  c l o t h .  

S u b s t a n c e s  s u c h  a s  g r e a s e  a n d  o i l  c a n  b e s t  b e  r emoved  b y  
w i p i n g  w h e n e v e r  p o s s i b l e  w i t h  a  c l o t h  o r  a b r u s h ,  a n d  
f l u s h i n g  i n a c c e s s i b l e  w i n d i n g s  a n d  o t h e r  a r e a s  w i t h  a  
minimum v o l u m e  o f  t r i c h l o r o e t h a n e  s o l v e n t .  F l u s h  
w i n d i n g s  w i t h  t r i c h l o r o e t h a n e  b e g i n n i n g  a t  t h e  t o p  o r  1 2  
o ' c l o c k  p o s i t i o n  a n d  p r o c e e d i n g  t o  t h e  b o t t o m  o r  6 
o ' c l o c k  p o s i t i o n ,  on e i t h e r  s i d e .  A f t e r  c l e a n i n g  a n d  
d r y i n g  ( w h i c h  i s  r a p i d  w i t h  t r i c h l o r o e t h a n e ) ,  t a k e  
m e g g e r  r e a d i n g s  t o  d e t e r m i n e  w h e t h e r  r e s i s t a n c e  h a s  
i n c r e a s e d  t o  a b o v e  t h e  a c c e p t a b l e  200 megohm l e v e l .  If 
r e s i s t a n c e  is  s t i l l  l o w ,  c l e a n  t h e  a f f e c t e d  a r e a s  a g a i n .  

W A R N I N G :  PERSONAL DANGER 

The e x p l o s i v e  and f i r e  hazards  o f  t r i c b l o r o e t h a n e  
a r e  n e g l i g i b l e  and i t  b a s  t h e  l e a s t  t o x i c  e f f e c t  o f  
a l l  t h e  c h l o r i n a t e d  hydrocarbons;  however,  a v o i d  
pro longed s k i n  c o n t a c t  w i t h  t h e  s o l v e n t  and perform 
c l e a n i n g  o p e r a t i o n s  i n  a  w e l l  v e n t i l a t e d  a r e a .  I f  
t h e  s o l v e n t  i s  s p l a s h e d  on t h e  s k i n ,  wash o f f  w i t h  
soap and w a t e r .  I f  s p l a s h e d  i n t o  t h e  e y e s ,  f l u s h  
w i t h  w a t e r  and g e t  medical  h e l p .  Avo id  pro longed 
b r e a t h i n g  o f  fumes. 

3 .  D r y i n g  i n s u l a t i o n  - I t  i s  s o m e t i m e s  n e c e s s a r y  t o  d r y  
i n s u l a t i o n  i n  o r d e r  t o  r e c o n d i t i o n  e l e c t r i c a l  e q u i p m e n t  
t h a t  h a s  b e e n  s u b m e r g e d  o r  s p l a s h e d  w i t h  water. I t  may 
a l s o  b e  n e c e s s a r y  t o  d r y  e q u i p m e n t  t h a t  h a s  a b s o r b e d  
m o i s t u r e  f r o m  t h e  a i r  a f t e r  s t a n d i n g  i d l e  f o r  a n  e x t e n d e d  
p e r i o d  o f  t ime.  

H e a t  a n d  c i r c u l a t i o n  o f  d r y  a i r ,  o r  t h e  a p p l i c a t i o n  o f  a  
vacuum, i s  r e q u i r e d  i n  o r d e r  t o  e f f e c t i v e l y  r emove  
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m o i s t u r e  f r o m  i n s u l a t i o n .  H e a t  may b e  p r o v i d e d  by  e i t h e r  
o f  2 m e t h o d s  o r  a  c o m b i n a t i o n  o f  b o t h .  

a )  By e x t e r n a l  a p p l i c a t i o n  o f  h e a t .  

b )  By c i r c u l a t i o n  o f  e l e c t r i c a l  c u r r e n t  a t  low 
v o l t a g e  t h r o u g h  t h e  c o n d u c t o r s .  

The b e s t  me'thod t o  u s e  on a  s p e c i f i c  c a s e  d e p e n d s  u p o n  
l o c a l  c o n d i t i o n s  a n d  t h e  f a c i l i t i e s / e q u i p m e n t  a v a i l a b l e .  
Do n o t  u s e  t h e  s e c o n d  method u n t i l  a f t e r  i n s u l a t i o n  h a s  
b e e n  p a r t i a l l y  d r i e d : b y  t h e  f i r s t  m e t h o d .  R e g a r d l e s s  o f  
h e a t i n g  m e t h o d  u s e d ,  k e e p  a  c l o s e  c h e c k  on t e m p e r a t u r e  
o f  t h e  i n s u l a t i o n .  T h i s  c a n  b e  d o n e  b y  means  o f  
t e m p e r a t u r e  d e t e c t o r s ,  e i t h e r  p e r m a n e n t l y  o r  t e m p o r a r i l y  
i n s t a l l e d ,  o r  by t h e r m o m e t e r s  s o  p l a c e d  t h a t  t h e y  c a n  b e  
e a s i l y  r e a d  a t  t h e  h o t t e s t  a r e a s  on t h e  e q u i p m e n t .  H e a t  
a p p l i c a ' t i o n s  s h o u l d  b e  c o n t i n u o u s .  I n t e r r u p t i o n  o f  t h e  
h e a t i n g  o p e r a t i o n  t o  t h e  e x t e n t  t h a t  t h e  e q u i p m e n t  c o o l s  - 
a n d  a p p r o a c h e s  a m b i e n t  t e m p e r a t u r e ,  may a l l o w  m o i s t u r e  
t o  c o n d e n s e  i n  t h e  i n s u l a t i o n  a n d  r e t a r d  t h e  d r y i n g  
p r o c e s s .  D r y i n g  c a n n o t  b e  h u r r i e d .  Many h o u r s ,  o r  
e v e n  d a y s ,  may b e  r e q u i r e d  t o  a c h i e v e  s a t i s f a c t o r y  
r e s u l t s .  

4 .  R e v a r n i s h i n g  i n s u l a t i o n  - I n  some c a s e s ,  a f t e r  l o n g  
p e r i o d s  o f  o p e r a t i o n ,  o r  i f  r e p e a t e d  c l e a n i n g  a n d  d r y i n g  
h a s  b e e n  n e c e s s a r y ,  t h e  r e s u l t s  o f  i n s u l a t i o n  r e s i s t a n c e  
tests  may i n d i c a t e  t h a t  r e v a r n i s h i n g  o f  i n s u l a t i o n  i s  
n e c e s s a r y .  However,  t h e  a p p l i c a t i o n  o f  v a r n i s h  w i l l  n o t  
p e r m a n e n t l y  i n c r e a s e  t h e  i n s u l a t i o n  r e s i s t a n c e  o r  
d i e l e c t r i c  s t r e n g t h  o f  t h e  i n s u l a t i n g  m a t e r i a l  a n d  
s h o u l d  n o t  b e  done  i n  l i e u  o f  r e p a i r i n g  d e f e c t i v e  
i n s u l a t i o n .  

TROUBLESHOOTING 

A .  G e n e r a l  - Check  f o r  l o o s e  w i r e s ,  c o n n e c t i o n s ,  a n d  
h a r d w a r e  w h e n e v e r  t h e  e n g i n e  o r  g e n e r a t o r  c o n t r o l  p a n e l s  a r e  
o p e n e d .  I f  t h e  t r o u b l e s h o o t i n g  c h a r t  i n d i c a t e s  a  p a r t i c u l a r  
componen t  d i s c r e p a n c y ,  p r o c e e d  t o  t h a t  p o r t i o n  o f  t h e  t e s t  
p r o c e d u r e .  

To p r o p e r l y  c h e c k  o u t  e l e c t r o n i c  c o m p o n e n t s  and  g e n e r a t o r  
w i r i n g ;  t h e y  m u s t  b e  i s o l a t e d  f r o m  a s s o c i a t e d  c i r c u i t r y .  
Always mark  l e a d s  d i s c o n n e c t e d  t o  i n s u r e  c o r r e c t  
r e c o n n e c t i o n  a f t e r  t e s t i n g .  

T e s t  e q u i p m e n t  r e q u i r e d  t o  a c c o m p l i s h  t h e  s t a t i c  a n d  
o p e r a t i o n a l  t e s t s .  

1. Vol t -ohmmete r  - 2 0 , 0 0 0  ohms p e r  v o l t  ( o r  h i g h e r ) .  
2 .  F r e q u e n c y  m e t e r  - 58 t o  6 2  h e r t z  ( c y c l e s  p e r  

s e c o n d ) .  
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3. Clamp-on a m m e t e r  0-600 a m p e r e  r a n g e .  

B. P r o b l e m  i s o l a t i o n  . -  M a l f u n c t i o n s  a r e  g e n e r a l l y  
c l a s s i f i e d  a n d  d e s c r i b e d  b y  symptoms ,  w i t h  t h e  symptoms  
p o i n t i n g  t o  c a u s e s .  

S t a r t  f a i l u r e ,  p o o r  s p e e d  r e g u l a t i o n ,  h i g h  v o l t a g e ,  l ow 
v o l t a g e ,  e t c . ,  a r e  o n l y  SYMPTOMS. To f i n d  a n d  c o r r e c t  
CAUSES o f  t h e s e  m a l f u n c t i o n s ,  i t  i s  n e c e s s a r y  t o  i s o l a t e  t h e  
p r o b l e m  t o  o n e  o f  t h e  b a s i c  s y s t e m  c o m p o n e n t s .  

1. E n g i n e  - i n c l u d i n g  f u e l  a n d  c r a n k i n g  s y s t e m s .  

2 .  G e n e r a t o r  - i n c l u d i n g  v o l t a g e  r e g u l a t o r  

3 .  C o n t r o l  p a n e l  manua l  s t a r t  o r  m e t e r s  

4 .  O t h e r  e x t e r n a l  i n f l u e n c e s  - s u c h  as  l o a d ,  f u e l ,  
b a t t e r y ,  a c c e s s o r y  - e q u i p m e n t  ( r e m o t e  c o n t r o l  p a n e l s ,  
e x h a u s t  s y s t e m ,  e t c ) .  

C .  E l i m i n a t e  e x t e r n a l  c a u s e s  o f  m a l f u n c t i o n  

1.  I n s t a l l a t i o n  - r e s t r i c t i o n s  i n  e x h a u s t ,  v e n t i l a t i o n ,  
f u e l ,  e t c .  

2 .  Load - two b a s i c  c h e c k s  r e g a r d i n g  a p p a r e n t  o v e r l o a d .  

a .  V e r i f y  l o a d  i s  w i t h i n  n a m e p l a t e  c a p a c i t y .  
b .  I f  w i t h i n  n a m e p l a t e  c a p a c i t y  on a l l  l e g s ,  
d e t e r m i n e  i f  s p e e d  d r o p s  b e l o w  s p e c i f i c a t i o n s .  

1. I f  s p e e d  d r o p s ,  e n g i n e / f u e l  e t c . ,  p r o b l e m .  
a .  F u e l  f i l t e r s  p l u g g e d .  
b .  Tank e m p t y .  - 
c .  W a t e r  i n  s y s t e m .  
d .  L i n e s  b r o k e n  o r  d i s c o n n e c t e d .  
e .  A i r  f i l t e r  p l u g g e d  

2 .  I f  s p e e d s  O K ,  g e n e r a t o r / e l e c t r i c a l  p r o b l e m .  

3 .  E x t e r n a l  c o n t r o l  m a l f u n c t i o n  - d o e s  t h e  u n i t  p e r f o r m  
p r o p e r l y  when o p e r a t e d  f r o m  t h e  f r o n t  p a n e l  b u t  n o t  
f r o m  t h e  r e m o t e  l o c a t i o n .  ( a u t o m a t i c  u n i t s  o n l y ) .  

E f f i c i e n t  t r o u b l e s h o o t i n g  w i l l  r a p i d l y  n a r r o w  t h e  number  o f  
p o s s i b l e  c a u s e s  o f  m a l f u n c t i o n  w i t h  t h e  minimum o f  c h e c k s .  
To d o  t h i s ,  a  g e n e r a l  u n d e r s t a n d i n g  o f  t h e  t o t a l  s y s t e m  
o p e r a t i o n  i s  n e c e s s a r y .  Each  s y s t e m  componen t  h a s  u n i q u e  
i n p u t  and  o u t p u t  c h a r a c t e r i s t i c s  t h a t  p r o v i d e  c l e a r  m e s s a g e s  
t h a t  p r o p e r l y  i n t e r p r e t e d  w i l l  p o i n t  d i r e c t l y  t o  t h e  c a u s e  
o f  m a l f u n c t i o n .  V e r i f y  d e f e c t  and  r e p a i r  o r  r e p l a c e  a s  
r e q u i r e d .  
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For resolution of specific failure symptoms, isolate the 
system or component and refer to section of this manual 
covering the suspected system. 

DIAGNOSTIC TABLE 
SYMPTOM POSSIBLE CAUSE 
Low Voltage Engine Speed too Slow 
(under 208 volts) 
Test with selector 
switch in 120/208 
position Defective Voltage Regulator 

Voltage Adjust Rheostat 
defective 

. . 
Generator Overloaded 

Defective Main Rotor 
(Rotating Fields) 

Defective Voltage Selector 
Switch 

(40 to 60 Volts) Load Circuit Breaker open 
Field Circuit Breaker open 
Voltage Adjust Rheostat 
dirty 

Loose or shorted wires in 
control cabinet 

Defective Voltage Regulator 

Defective Rectifier 

Defective Excitor Stator 
(Field Coils) 

Defective Main Rotor 
(Rotating Fields) 

CORRECTION 
Check the noload engine speed 
with a frequency meter and 
adjust the governor to 61.5 
Hertz at noload. 
Follow test procedure 
replace if defective. 

Rotate knob back and forth 
look for change in output 
voltpge. If no change check 
Voltage Regulator and replace 
as required. 
Measure load being run and 
compare with name plate rating 
With 3-phase generator, the 
load on each leg should be as 
evenly balanced as possible 
and should not exceed the 
rated current on any leg. 
Measure rotor resistance 
(3 to 5 ohms). Check for 
grounds. Replace if defective. 
Troubleshoot and repair. 

Reset/Replace 
Reset/Replace 
Rotate knob back and forth 
then rest. Test/Replace 

Check all wiring and 
repair as needed. 

Follow test procedure 
replace if defective. 

Follow test procedure 
replace if defective . 

Measure excitor stator 
resistance (25 ohms minimum). 
Test for opens and shorts. 
Replace if defective. 
Measure rotor resistance 
(3 to 5 ohms). Check for 
grounds. Replace if defective 

(3 to 5 volts) Defective Rectifier Follow test procedure 
replace if defective. 

Defective Surge Suppressor Follow test procedure 
Replace if defective. 

Rotating Rectifier Assembly Check wiring and correct 
Wired incorrectly as necessary. 

Defective Excitor Rotor Measure rotor resistance 
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(Armature) 

Defect ive Main Rotor 
(Rota t ing  F ie lds )  

(0 v o l t s )  

~ l u c t u a t i n g  , 

Voltage 

High Voltage 

Generat o r  
Overheating 

Generator  noisy  
and/or v i b r a t e s  

ENERGX MD25 

Loss of  I n i t i a l  Exc i t e r  
Magnet i s m  

Defect ive Main S t a t o r  

E r r a t i c  Engine Speed 

Loose te rminal  o r  Load 
Connections 

Voltage Regulator  uns t ab le  

Defect ive Voltage Se lec to r  
Switch 

Defect ive Voltage Regulator 

A i r  Vents Obstructed 
High In t ake  A i r  

Temperature 

Engine Radiator  Blocked 
o r  plugged 

Engine exhaust leaking  
i n t o  t r a i l e r  

Generator Overloaded 
o r  Unbalanced 

Shorted Turns i n  e i t h e r  
the  Rotor o r  S t a t o r  

Loose Sheetmetal 

Rotor Rubbing 

P a g e  2 6  

l i n e  t o  l i n e  ( . 3  ohms). Check 
f o r  grounds and growl f o r  
i n t e r n a l  s h o r t s .  Replace i f  
defec t ive .  
Measure r o t o r  r e s i s t a n c e  
(3 t o  5 ohms). Check f o r  
grounds. Replace i f  defec t ive .  

Flash t h e  e x c i t e r  s t a t o r  
(F1 and F2 l eads )  with a 12 
v o l t  b a t t e r y .  
Measure s t a t o r  r e s i s t a n c e  
( . 3  ohms). Check f o r  ground 
shor t s .  Replace i f  defec t ive .  

Refer t o  t h e  Engine 
manufacturer 's maintenance 
manual. 
Check a l l  AC wi r ing  
connections a t  c i r c u i t  
breakers  and vo l t age  s e l e c t o r  
switch. 
Follow vo l t age  r egu la to r  t e s t  
procedures. Replace i f  
defec t ive .  
Troubleshoot and r e p a i r .  

Readjust vo l t age  l e v e l  a t  
vol tage  r egu la to r ,  i f  it w i l l  
not a d j u s t  r e p l a c e  regula tor .  

Clear Obst ruc t ion  
Improve v e n t i l a t i o n .  Allow a t  
l e a s t  two f e e t  c l ea rance  
around genera tor .  
Clear  t h e  blockage from t h e  
r a d i a t o r  and c l ean  it. 
Repair exhaust system. 

Measure load be ing  run and 
compare wi th  name p l a t e  r a t i n g  
With 3-phase genera tor ,  t he  
load on each l e g  should be a s  
evenly balanced a s  poss ib l e  
and should not  exceed t h e  
r a t ed  cu r ren t  on any leg .  
Measure r o t o r  and s t a t o r  
r e s i s t a n c e  f o r  shor ted  turns .  
Replace i f  de fec t ive .  

Check nu t s ,  b o l t s  and doors 
f o r  t i gh tness .  
Repair o r  r e p l a c e  de fec t ive  
pa r t  . 
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Mobile Diesel 
S e t  w i l l  no t  

crank. 

Bearing Defect ive 
Rotor  unbalanced 

Engine Unbalanced 

DC C i r c u i t  Breaker ;Off 
DC C i r c u i t  Breaker : 

Defec t ive  
Corroded Ba t t e ry  Cable 

Connections 
B a t t e r y  Dead 

S t a r t  Switch Defect ive 

Defec t ive  S t a r t e r  o r  
Solenoid 

Defec t ive  ECM (Engine 
Control  Module) 

Cranks bu t  Out o f  Fuel  
w i l l  no t  start. 

A i r  i n  t h e  Fuel Lines 

Defec t ive  Fuel  Solenoid 

Defec t ive  CR1 Relay 
Water/Fuel Separator  f u l l  

o f  water  
Fue l  F i l t e r  Plugged 
Defec t ive  ECM 
Defec t ive  Preheat  

F a i l u r e  Lamps 
Low O i l  P r e s su re  Engine Low on O i l  

O i l  Pump F a i l u r e  
Defec t ive  Pressure  

Sensor  
O i l  is th inn ing  out when 

t h e  engine ge t s  ho t  
Defec t ive  EMC 

Replace Bearing. 
These r o t o r s  a r e  s p i n  balanced 
b e f o r e  assembly. Small washers 
o r  b a r s  a r e  used a s  ba lanc ing  
weights.  Check around in s ide  
t h e  gene ra to r .  If t h e s e  have 
broken l o o s e  consu l t  your 
dea l e r .  
Consul t  l o c a l  engine dea l e r .  

Turn on. 
Check DC b reake r  f o r  
c o n t i n u i t y .  Replace. 

Remove c a b l e s  from b a t t e r y  and 
c lean .  
Check b a t t e r y  wi th  a hydrometer 
Recharge o r  r ep l ace  as 
requi red .  
Check s tar t  swi tch  f o r  proper 
c o n t i n u i t y .  Replace 
Tes t  s t a r t  so l eno id  and 
starter. Refer t o  engine  
manufactures  manual. 
Troubleshoot  and r e p l a c e  

F i l l  f u e l  t anks .  Center  tank 
must have f u e l  i n  it. 
Bleed a i r  o u t  of  f u e l  system 
See  engine  manual. 
Troubleshoot  and Replace. 
See  engine  manual f o r  d e t a i l s .  
Troublesoot  and Replace. 
Drain water from s e p a r a t o r .  

Replace F i l t e r s .  
Troubleshoot  and r e p a i r .  
Toubleshoot glow p lug  
so l eno id  and glow p lugs .  

F i l l  t o  r e q u i r e d  l e v e l .  
Troubleshoot and r e p a i r .  
Check a c t u a l  o i l  p r e s su re ,  
r e p l a c e  s e n s o r  i f  de fec t ive .  
Check o i l  f o r  contamination 
and change t h e  o i l .  
Troubleshoot  and r ep l ace .  

High Water Engine Low on Water F i l l  t o  r e q u i r e d  l e v e l .  
Temperature Engine Thermostat Defect ive Check f o r  water c i r c u l a t i o n .  

Repai r  as r equ i r ed .  
Coolant Mixture Inco r r ec t  Check f o r  r equ i r ed  50/50 mix. 
Plugged Radiator  Clean o r  r e p a i r  a s  requi red .  
Broke/Loose Fan Belt Repair  . 
Defec t ive  Sensor Troubleshoot  and r ep l ace .  
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Defect ive Water Pump Repair  o r  r ep lace .  
Defect ive ECM Troubleshoot and replace .  

Overspeed 
(Actual overspeed) Engine Speed High Reset engine speed t o  1800 RPM 

, Broken/Loose Fan Bel t s  Repair  o r  r ep lace  a s  required.  
Defect ive Governor Repair  o r  r ep lace  a s  required.  

(Engine runs Defect ive Al t e rna to r  Tes t  and r e p a i r .  
normal but s h u t s  Defect ive Sensor Lead Troubleshoot and r e p a i r .  
down on overspeed.) Defect ive ECM Troubleshoot a d j u s t  and/or 

r e p a i r .  

COMPONENT TESTING 

A .  CONTROL PANEL 

The c o n t r o l  s y s t e m s  a r e  s i m p l i f i e d  t o  m i n i m i z e  c o n t r o l  
c o m p o n e n t s .  Normal c o n t r o l  r e l a y s  h a v e  b e e n  r e p l a c e d  b y  a  
s i n g l e  e n g i n e  c o n t r o l  m o d u l e .  T h i s  e n g i n e  c o n t r o l  m o d u l e  i s  
c o n t r o l l e d  b y  a  s i n g l e  t h r e e  p o s i t i o n  s w i t c h .  To a c c e s s  
t h e  i n s i d e  o f  t h e  c o n t r o l  c a b i n e t  remove t h e  l e f t  h a n d  
a c c e s s  c o v e r  . The c o n t r o l  p a n e l  may a l s o  b e  a c c e s s e d  b y  
r e m o v i n g  t h e  t o p  c o v e r  on  t h e  c o n t r o l  c a b i n e t .  

1. ECM ( E n g i n e  C o n t r o l  Modu le )  - S t a t i c  t e s t  o f  t h e  ECM 
is d o n e  u s i n g  a  VOM (Volt-Ohm M e t e r ) .  

a .  Turn  on  t h e  DC c i r c u i t  b r e a k e r .  

b .  Turn  t h e  mode s w i t c h  t o  t h e  r u n  p o s i t i o n .  

c. S e t  y o u r  VOM f o r  DC a n d  c h e c k  t h e  v o l t a g e  
b e t w e e n  t h e  f o l l o w i n g  p o i n t s :  

R e f e r e n c e  W i r i n g  Diag ram C97422-2 

T e s t  Wire # Wire # V o l t a g e  
# l  1 6  1 2  VDC 
# 2  1 24 1 2  V D C  
# 3  1 18 1 2  VDC 

R e s u l t s :  
T e s t  #1 ;  V o l t a g e  p r e s e n t  i n d i c a t e s  t h e  ECM is b e i n g  
p r o p e r l y  p o w e r e d  t h r o u g h  t h e  DC c i r c u i t  b r e a k e r  a n d  
t h e  C o n t r o l  s w i t c h .  I f  v o l t a g e  i s  n o t  p r e s e n t  c h e c k  
t h e  c o n t r o l  s w i t c h  a n d  t h e  DC c i r c u i t  b r e a k e r .  

T e s t  # 2 ;  Lead  8 24 i s  an  i g n i t i o n  r e l a y  ( C R I ) .  
V o l t a g e  p r e s e n t  h e r e  i n d i c a t e s  t h e  ECM h a s  p o w e r  
g o i n g  t o  t h e  C R 1  r e l a y  w h i c h  i n  t u r n  w i l l  power  up 
t h e  m e t e r s ,  f u e l  s o l e n o i d  a n d  t h e  e x c i t a t i o n  l e a d  t o  
t h e  e n g i n e  a l t e r n a t o r  r e g u l a t o r .  No v o l t a g e  h e r e  
i n d i c a t e s  t h e  EMC i s  d e f e c t i v e .  
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T e s t  # 3 ;  V o l t a g e  p r e s e n t  h e r e  i n d i c a t e s  t h e  lamp 
t e s t  s w i t c h  is  powered.  D e p r e s s i n g  t h e  t e s t  s w i t c h  
s h o u l d  l i g h t  t h e  f o u r  f a i l u r e  l a m p s .  No v o l t a g e  
p r e s e n t  and  v o l t a g e  n o r m a l  t e s t  # 3  i n d i c a t e s  t h e  ECM 
i s  d e f e c t i v e .  

2 .  FRONT PANEL SWITCHES 

a .  Mode S w i t c h  

1. Move t h e  DC c i r c u i t  b r e a k e r  t o  t h e  open  
p o s i t i o n .  

2 .  Move t h e  c o n t r o l  s w i t c h  t o  " p r e h e a t " .  

3.  Wi th  y o u r  VOM s e t  t o  ohms R x l  w i r e  #5  t o  # 9 1  
s h o u l d  h a v e  c o n t i n u i t y .  

4 .  Move t h e  mode s w i t c h  t o  " r u n " .  

5. Now c h e c k  f o r  c o n t i n u i t y  b e t w e e n  wire  # 5  a n d  
#6 .  

6 .  Move t h e  s w i t c h  t o  " s t a r t " .  

7.  Now c h e c k  f o r  c o n t i n u i t y  b e t w e e n  w i r e  #5 a n d  
#9.  

8. Wi th  t h e  s w i t c h  i n  t h e  " s t o p "  p o s i t i o n  y o u  
s h o u l d  h a v e  no  c o n t i n u i t y  b e t w e e n  a n y  c o m b i n a t i o n  
o f  # 5 ,  #91 ,  #6 ,  o r  # 9  

9 .  If you g e t  i n c o r r e c t  r e a d i n g s  i n  a n y  o f  t h e s e  
t e s t s  t h e  s w i t c h  s h o u l d  b e  c o n s i d e r e d  d e f e c t i v e  
a n d  r e p l a c e d .  

b .  Lamp T e s t  S w i t c h  

1. Move t h e  DC c i r c u i t  b r e a k e r  t o  t h e  open 
p o s i t i o n .  

2 .  Move t h e  mode s w i t c h  t o  " s t o p " .  

3. With  y o u r  VOM se t  t o  ohms Rxl c h e c k  f o r  
c o n t i n u i t y  b e t w e e n  w i r e  #1  t o  Wire # 18 when t h e  
lamp t e s t  s w i t c h  is  d e p r e s s e d .  Your VOM s h o u l d  
i n d i c a t e  no  c i r c u i t  when t h e  s w i t c h  i s  r e l e a s e d .  

4 .  R e p l a c e  i f  d e f e c t i v e .  

c. P a n e l  L i g h t  S w i t c h  

1. Move t h e  DC c i r c u i t  b r e a k e r  t o  t h e  open 
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p o s i t i o n .  

2 .  W i t h  y o u r  VOM s e t  t o  ohms R x l  c h e c k  f o r  - 
c o n t i n u i t y  b e t w e e n  wi re  #5 t o  Wire # 26 when t h e  
p a n e l  l i g h t  s w i t c h  i s  d e p r e s s e d .  Your V O M  
s h o u l d  i n d i c a t e  no  c o i r c u i t  when t h e  s w i t c h  i s  
r e l e a s e d .  

3 .  R e p l a c e  i f  d e f e c t i v e .  

3 .  METERS 

a .  AC V o l t m e t e r  - T e s t i n g  o f  t h e  AC v o l t m e t e r  m u s t  
b e  d o n e  w i t h  t h e  M o b i l e  D i e s e l  s e t  r u n n i n g .  

C a u t i o n :  P e r s o n a l  D a n g e r .  T h e s e  e n g i n e  g e n e r a t o p  
s e t s ,  when o p e r a t i n g ,  d e v e l o p  s u f f i c i e n t  
v o l t a g e  t o  d e l i v e r y  a  f a t a l  s h o c k .  Use 
e x t r e m e  c a u t i o n  when t e s t i n g  t h i s  u n i t  w i t h  
t h e  e n g i n e  r u n n i n g  a n d  t h e  g e n e r a t o r  
e n e r g i z e d .  

1. S t a r t  t h e  M o b i l e  D i e s e l  Power  s y s t e m .  

2. T u r n  o f f  t h e  f i e l d  c i r c u i t  b r e a k e r .  

3 .  S e t  y o u r  VOM t o  a t  l e a s t  600 v o l t  AC a n d  
. t e s t  t h e  v o l t a g e  b e t w e e n  t h e  two  l e a d s  o n  t h e  

b a c k  o f  t h e  v o l t m e t e r , ( w i r e s  #G1 a n d  RG2.) 
T h i s  v o l t a g e  r e a d i n g  s h o u l d  m a t c h  t h e  r e a d i n g  on  
t h e  v o l t m e t e r .  

4 .  If t h e  m e t e r  i s  f u n c t i o n a l  b u t  t h e  v o l t a g e  
r e a d i n g s  a r e  o f f ,  c o n f i r m  t h a t  y o u r  VOM i s  
r e a d i n g  p r o p e r l y  b y  t e s t i n g  on  a  s t a n d a r d  w a l l  
r e c e p t a c l e .  If y o u r  VOM i s  c o r r e c t  a d j u s t  t h e  
AC v o l t m e t e r  on  t h e  c o n t r o l  p a n e l  by  a d j u s t i n g  
t h e  s m a l l  s c r e w  l o c a t e d  on  t h e  f a c e  o f  t h e  
m e t e r .  

5. I f  t h e  m e t e r  i s  n o t  f u n c t i o n a l ,  r e p l a c e .  

6. I t  i s  n o t  n e c e s s a r y  t o  a c c e s s  t h e  b a c k  o f  
t h e  m e t e r  i f  you  o n l y  w i s h  t o  c o n f i r m  t h a t  t h e  
v o l t a g e  r e a d i n g  on t h e  m e t e r  i s  c o r r e c t .  T h a t  
c a n  b e  d o n e  b y  c l o s i n g  t h e  p r o p e r . m a i n  b r e a k e r  
a n d  r e a d i n g  t h e  l i n e - t o - l i n e  v o l t a g e  a t  t h e  f u l l  
l o a d  t e r m i n a l  b l o c k .  

b .  O i l  P r e s s u r e  Gauge  - T h i s  m e t e r  c o n s i s t s  o f  two  
p a r t s ;  o n e  i s  t h e  e l e c t r i c  m e t e r  i n  t h e  p a n e l ,  a n d  
t h e  o t h e r  i s  t h e  s e n d e r  m o u n t e d  o n  t h e  e n g i n e .  

W A R N I N G :  EQUIPMENT D A M A G E .  
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I f  the s y s t e m  h a s  s h u t  down w i t h  a  LOP w a r n i n g  
l i g h t  DO NOT ASSCIMG t h a t  the f a u l t  i s  i n  the 
m e t e r  o r  s h u t  down s y s t e m  j u s t  b e c a u s e  the 
e n g i n e  i s  f u l l  o f  o i l .  I n s u r e  y o u  d o  h a v e  o i l  
p r e s s u r e  b e f o r e  p r o c e e d i n g  t o  t e s t  the 
m o n i  t o r i n g  sys  tern a n d  m e t e r s .  

1. ' The M o b i l e  D i e s e l  s y s t e m  m u s t  b e  r u n n i n g  t o  
p r o p e r l y  t e s t  b o t h  t h e  m e t e r  a n d  t h e  s e n d e r  
u n i t .  

2 .  S e t  y o u r  VOM f o r  DC v o l t a g e  a n d  t e s t  b e t w e e n  
l e a d  # 2 1  on  t h e  b a c k  o f  t h e  m e t e r  a n d  l e a d  # 1  
f o r  1 2  VDC.  I f  you  d o  n o t  h a v e  t h e  p r o p e r  
v o l t a g e  t r a c e  t h e  # 2 1  l e a d  b a c k  t o  t h e  C R 1  a n d  
q e t e s t  t h e  r e l a y .  

3 . -  L o c a t e  t h e  s e n d e r  on t h e  e n g i n e  a n d  t e s t  
b e t w e e n  l e a d  # 3 5  a n d  g r o u n d  f o r  1 2  VDC.  The  
a b s e n c e  o f  v o l t a g e  a t  t h i s  p o i n t  i n d i c a t e s  a  
p r o b l e m  i n  t h e  w i r i n g  h a r n e s s .  T r a c e  b a c k  t o  
t h e  m e t e r  a n d  r e p a i r  a s  r e q u i r e d .  

4 .  U s i n g  a  s h o r t  j u m p e r  l e a d  g r o u n d - o u t  w i r e  
#35  m o m e n t a r i l y ,  s h o u l d  c a u s e  t h e  meter t o  g o  
f u l l  s c a l e .  If i t  d o e s n ' t  t h e  m e t e r  i s  
d e f e c t i v e .  

5 .  I f  t h e  meter d o e s  go  f u l l  s c a l e  b u t  w i l l  n o t  
work n o r m a l l y  c o n n e c t e d  t o  t h e  s e n d e r ,  t h e  
s e n d e r  i s  d e f e c t i v e .  

c. COOLANT TEMPERATURE GAUGE - T h i s  meter c o n s i s t s  
o f  two p a r t s ;  o n e  i s  t h e  e l e c t r i c  m e t e r  i n  t h e  
p a n e l  a n d  t h e  o t h e r  i s  t h e  s e n d e r  m o u n t e d  on t h e  
e n g i n e .  

W A R N I N G :  PERSONAL DAMAGE. 

I f  the s y s t e m  h a s  s h u t - d o w n  w i t h  a  C o o l a n t  
S y s t e m  w a r n i n g  l i g h t  DO J?OT REMOW THE RADlATOR 
CAP ON A  HOT ENGINE. T h e  c o o l a n t :  c a n  h e  h o t  
e n o u g h  t o  s e v e r e l y  b u r n  a p e r s o n .  A l w a y s  a s s u m e  
the r a d i a t o r  i s  h o t  u n t i l  c o n f i r m e d  o t h e r w i s e .  

1. The M o b i l e  D i e s e l  s y s t e m  m u s t  b e  r u n n i n g  t o  
p r o p e r l y  t e s t  b o t h  t h e  m e t e r  a n d  t h e  s e n d e r  
u n i t  

2 .  S e t  y o u r  V O M  f o r  DC v o l t a g e  a n d  t e s t  b e t w e e n  
l e a d  # 2 1  on t h e  b a c k  o f  t h e  m e t e r  a n d  l e a d  #1  
f o r  1 2  VDC. I f  you  d o  n o t  h a v e  t h e  p r o p e r  
v o l t a g e  t r a c e  t h e  # 2 1  l e a d  b a c k  t o  t h e  C R 1  a n d  
r e t e s t  t h e  r e l a y .  
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3 .  L o c a t e  t h e  s e n d e r  on t h e  e n g i n e  a n d  t e s t  
b e t w e e n  l e a d  #30  a n d  g r o u n d  f o r  1 2  VDC.  The 
a b s e n c e  o f  v o l t a g e  a t  t h i s  p o i n t  i n d i c a t e s  a  
p r o b l e m  i n  t h e  w i r i n g  h a r n e s s .  T r a c e  b a c k  t o  
t h e  m e t e r  a n d  r e p a i r  a s  r e q u i r e d .  

. 4 .  U s i n g  a  s h o r t  j u m p e r  l e a d  g r o u n d - o u t  w i r e  
t 3 0  m o m e n t a r i l y ,  s h o u l d  c a u s e  t h e  m e t e r  t o  
go f u l l  s c a l e .  I f  i t  d o e s n ' t  t h e  m e t e r  i s  

; d e f e c t i v e .  

5 .  If  t h e  m e t e r  d o e s  g o  f u l l  s c a l e  b u t  w i l l  n o t  
work n o r m a l l y  c o n n e c t e d  t o  t h e  s e n d e r ,  t h e  
s e n d e r  i s  d e f e c t i v e .  

c .  FUEL LEVEL G A U G E  - T h i s  m e t e r  c o n s i s t s  o f  two 
p a r t s :  o n e  i s  t h e  e l e c t r i c  m e t e r  i n  t h e  p a n e l ,  a n d  
t h e  o t h e r  i s  t h e  s e n d e r  m o u n t e d  i n  t h e  f u e l  t a n k .  

1. The M o b i l e  D i e s e l  s y s t e m  m u s t  b e  r u n n i n g  t o  
p r o p e r l y  t e s t  b o t h  t h e  m e t e r  a n d  t h e  s e n d e r  
u n i t .  

2 .  S e t  y o u r  VOM f o r  DC v o l t a g e  a n d  t e s t  b e t w e e n  J 1 
l e a d  # 2 1  on t h e  b a c k  o f  t h e  meter a n d  l e a d  # 1  
f o r  1 2  VDC. If you d o  n o t  h a v e  t h e  p r o p e r  
v o l t a g e  t r a c e  t h e  # 2 1  l e a d  b a c k  t o  t h e  CR1 a n d  
r e t e s t  t h e  r e l a y .  

3 .  L o c a t e  t h e  s e n d e r  on  t h e  f u e l  t a n k  a n d  t e s t  
b e t w e e n  l e a d  # 9 0  and  g r o u n d  f o r  1 2  VDC. The 
a b s e n c e  o f  v o l t a g e  a t  t h i s  p o i n t  i n d i c a t e s  a  
p r o b l e m  i n  t h e  w i r i n g  h a r n e s s .  T r a c e  b a c k  t o  
t h e  m e t e r  a n d  r e p a i r  a s  r e q u i r e d .  

4 .  U s i n g  a s h o r t  j u m p e r  l e a d  g r o u n d - o u t  w i r e  
#90 m o m e n t a r i l y ,  s h o u l d  c a u s e  t h e  m e t e r  t o  
go  f u l l  s c a l e .  I f  i t  d o e s n ' t  t h e  meter is 
d e f e c t i v e .  

5 .  If  t h e  m e t e r  d o e s  g o  f u l l  s c a l e  b u t  w i l l  n o t  
w o r k n o r m a l l y  c o n n e c t e d  t o  t h e  s e n d e r ,  t h e  
s e n d e r  i s  d e f e c t i v e ,  

d .  DC VOLTMETER - T h i s  meter i n d i c a t e s  t h e  
c o n d i t i o n  o f  y o u r  b a t t e r y  a n d  c h a r g i n g  s y s t e m .  

1. The  M o b i l e  Diesel s y s t e m  m u s t  b e  r u n n i n g  t o  
p r o p e r l y  t e s t  t h i s  meter. 

2 .  S e t  y o u r  VOM f o r  DC v o l t a g e  a n d  t e s t  t h e  
v o l t a g e  l e v e l  b e t w e e n  wire # 2 1  a n d  # 1 .  T h i s  
r e a d i n g  s h o u l d  m a t c h  t h e  m e t e r  r e a d i n g .  I f  n o t ,  
r e p l a c e  t h e  d e f e c t i v e  m e t e r  
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e .  RUNNING T I M E  METER - T h i s  m e t e r  a c c u m u l a t e s  t h e  
t o t a l  number  o f  h o u r s  t h e  e n g i n e  h a s  o p e r a t e d .  

1. The M o b i l e  D i e s e l  s y s t e m  m u s t  b e  r u n n i n g  t o  
p r o p e r l y  t e s t  t h i s  m e t e r .  

2 .  S e t  y o u r  VOM f o r  DC v o l t a g e  a n d  t e s t  b e t w e e n  
l e a d  # 2 1  on t h e  b a c k  o f  t h e  m e t e r  a n d  l e a d  # 1  
f o r  1 2  VDC. I f  you  d o  n o t  h a v e  t h e  p r o p e r  
v o l t a g e  t r a c e  t h e  # 2 1  l e a d  b a c k  t o  t h e  C R 1  a n d  
r e t e s t  t h e  r e l a y .  

3 .  If t h e  p r o p e r  v o l t a g e  i s  p r e s e n t  a n d  t h e  
r u n n i n g  t i m e  m e t e r  i s  n o t  o p e r a t i n g  i t  i s  
d e f e c t i v e  a n d  s h o u l d  b e  r e p l a c e d .  

4.  V O L T A G E  S E L E C T O R  SWITCH - T h i s  s w i t c h  m u s t  b e  
c o m p l e t e l y  d i s c o n n e c t e d  f o r  p r o p e r  t e s t i n g .  Access t o  
s w i t c h  c o n n e c t i o n  i s  g a i n e d  b y  r e m o v i n g  t h e  t o p  c o v e r  on - 
t h e  c o n t r o l  b o x  a n d  t h e  a c c e s s  c o v e r  o n  t h e  r i g h t  h a n d  
s i d e .  E a c h  l e a d  s h o u l d  b e  t a g g e d  f o r  i t s  p r o p e r  l o c a t i o n  
on t h e  s e l e c t o r  s w i t c h .  

Once  t h e  s w i t c h  h a s  b e e n  d i s c o n n e c t e d  e a c h  o f  t h e  s w i t c h  
c o n t a c t s  c a n  be  c h e c k e d  f o r  p r o p e r  o p e r a t i o n  u s i n g  a VOM 
s e t  o n  t h e  ohms R x l  s c a l e .  

S W I T C H  
P O S I T I O N  1 2 0 / 2 4 0  1 2 0 / 2 0 8  2 7 7 / 4 8 0  

CONTACTS 
1 T O  2  
3  T O  4 
5  TO 6  
7  TO 8 
9  TO 1 0  
11 TO 1 2  
1 3  TO 1 4  
1 5  T O  1 6  
1 7  TO 18 
1 9  TO 20 
21  T O  22  
2 3  T O  24  
2 5  T O  2 6  
2 7  TO 2 8  
2 9  TO 3 0  
3 1  T O  3 2  
3 3  T O  3 4  
3 5  TO 3 6  
3 7  T O  3 8  
39 T O  4 0  

OPEN CLOSED 
CLOSED OPEN 
CLOSED OPEN 
OPEN CLOSED 
CLOSED CLOSED 
OPEN CLOSED 
OPEN CLOSED 
CLOSED OPEN 
CLOSED OPEN 
OPEN CLOSED 
OPEN CLOSED 
CLOSED OPEN 
CLOSED OPEN 
OPEN CLOSED 
OPEN CLOSED 
OPEN OPEN 

NOT USED I N  ANY P O S I T I O N  
CLOSED CLOSED 
CLOSED CLOSED 
CLOSED CLOSED 

CLOSED 
O P E N  
CLOSED 
O P E N  
OPEN 
CLOSED 
O P E N  
OPEN 
CLOSED 
O P E N  
CLOSED 
OPEN 
CLOSED 
OPEN 
OPEN 
CLOSED 

O P E N  
OPEN 
OPEN 

Any d e v i a t i o n  f rom t h i s  p a t t e r n  o r  c o n t a c t s  t h a t  d o  n o t  
f u l l y  c l o s e  i n d i c a t e  t h e  s w i t c h  i s  d e f e c t i v e .  
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The s w i t c h e s  c a n  b e  d i s a s s e m b l e d  i n  t h e  f i e l d  a l t h o u g h  i t  
i s  n o t  recommended a s  p l a c e m e n t  o f  t h e  cams a n d  s p r i n g s  
i s  c r i t i c a l .  I n  some c a s e s  t h e  o n l y  p r o b l e m  w i t h  t h e  
s w i t c h  may b e  t h a t  i t  h a s  b e e n  o p e r a t e d  i n  a  v e r y  d i r t y  
e n v i r o n m e n t  a n d  d i r t  h a s  g o t t e n  i n t o  t h e  s w i t c h .  If  you  
s u s p e c t  t h a t  may b e  t h e  c a s e  t h e  s w i t c h  c a n  b e  b lown  o u t  
w i t h  c l e a n  d r y  a i r .  If t h e  s w i t c h  p r o v e s  t o  b e  
d e f e c t i v e  i t  s h o u l d  b e  r e p l a c e d  

5 .  BREAKERS 

a .  DC C i r c u i t  B r e a k e r  - T h i s  c i r c u i t  b r e a k e r  
c o n t r o l s  a l l  t h e  DC v o l t a g e  t o  t h e  c o n t r o l  p a n e 1 , f o r  
m o n i t o r i n g  a n d  s t a r t i n g  t h e  e n g i n e .  

1. D e p r e s s  t h e  mode s w i t c h  t o  t h e  " o f f "  p o s i t i o n .  

2 .  D e p r e s s  t h e  f i e l d  c i r c u i t  b r e a k e r  "on" .  

3 .  W i t h  y o u r  VOM s e t  f o r  DC v o l t a g e  t e s t  
w i r e  85 t o  wire #1 .  You s h o u l d  h a v e  b a t t e r y  
l e v e l  v o l t a g e  a t  t h i s  p o i n t  ( 1 3 . 5  v o l t s ) .  

4 .  If you do  n o t  g e t  a n y  v o l t a g e  on wire #5 
c h e c k  t h e  v o l t a g e  on t h e  o p p o s i t e  s i d e  o f  t h e  
b r e a k e r  ( w i r e  # 2 ) .  If you  h a v e  good  v o l t a g e  on  
w i r e  # 2  t h e  b r e a k e r  i s  d e f e c t i v e .  

5.  If you  do  n o t  h a v e  1 3 . 5  v o l t s  on wire  R2 
r e c h e c k  t h e  b a t t e r y  f o r  a  l ow c h a r g e  c o n d i t i o n  
a n d  t h e  b a t t e r y  c a b l e s  f o r  p o o r  c o n n e c t i o n s .  

b .  AC C i r c u i t  B r e a k e r s  - Each r e c e p t a c l e  on t h e  
f r o n t  p a n e l  i s  p r o t e c t e d  b y  a  c i r c u i t  b r e a k e r .  A l l  
o f  t h e  c i r c u i t  b r e a k e r s  c a n  b e  t e s t e d  t h e  same way. 

CAUTION: EQUIPMENT D A N G E R  

Do Not assume because  a  b r e a k e r  k e e p s  t r i p p i n g  
o f f  t h a t  t h e  b r e a k e r  i s  d e f e c t i v e .  Most b r e a k e r  
t r i p s  a r e  caused  b y  an o v e r l o a d .  I f  c o n t i n u a l  
b r e a k e r  i n t e r r u p t i o n s  a r e  b e i n g  e x p e r i e n c e d  u s e  
a  clamp-on ammeter t o  d e t e r m i n e  t h e  a c t u a l  l o a d  
b e f o r e  r e p l a c i n g  t h e  c i r c u i  t b r e a k e r .  

1. Move t h e  mode s w i t c h  t o  t h e  " o f f "  p o s i t i o n .  

2 .  Move t h e  DC c i r c u i t  b r e a k e r  t o  t h e  " o f f "  
p o s i t i o n .  

3 .  U s i n g  a  VOM s e t  on t h e  ohms s c a l e  R x l ,  t e s t  
t h e  r e s i s t a n c e  f r o m  t h e  u p p e r  t o  t h e  l o w e r  
c o n n e c t i o n  on e a c h  c i r c u i t  b r e a k e r .  The  b r e a k e r s  
m u s t  b e  i n  t h e  c l o s e d  p o s i t i o n .  
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4 .  You s h o u l d  r e a d  a v e r y  low r e s i s t a n c e  
b e t w e e n  t h e  two t e r m i n a l s  on  e a c h  c i r c u i t  
b r e a k e r  ( l e s s  t h a n  . 5  o h m s ) .  

5. Any c i r c u i t  b r e a k e r  t h a t  h a s  a  h i g h  
r e s i s t a n c e  o r  is  o p e n  a n d  c a n ' t  b e  c l o s e d  m u s t  
b e  r e p l a c e d .  

c .  Main  L i n e  C i r c u i t  B r e a k e r s  - B o t h  o f  t h e s e  
c i r c u i t  b r e a k e r s  a r e  t e s t e d  t h e  same  as  t h e  
c i r c u i t  b r e a k e r s  on  t h e  f r o n t  p a n e l .  

B .  GENERATOR 

1. G e n e r a t o r  s t a t i c  t e s t s : .  

a .  ' ~ e c t i f i e r  Assembly  - Remove r o t a t i n g  r e c t i f i e r  
c o v e r .  D i s c o n n e c t  l e a d s  f r o m  t h e  r e c t i f i e r  t o  b e  
t e s t e d .  Mark ,  i f  n e c e s s a r y ,  f o r  i d e n t i f i c a t i o n .  
P l a c e  o n e  ohmmeter  l e a d ' o n  t h e  p o s i t i v e  t e r m i n a l  a n d  
t h e  o t h e r  l e a d  on  e a c h  AC t e r m i n a l  i n  t u r n .  T h e s e  
r e a d i n g s  s h o u l d  b e  t h e  same w h e t h e r  h i g h  o r  l ow.  
R e v e r s e  t h e  ohmmeter  l e a d s  a n d  r e p e a t  t h e  t e s t .  
T h e s e  r e a d i n g s  s h o u l d  b e  o p p o s i t e .  R e p e a t  t h e s e  
tes ts  b e t w e e n  t h e  n e g a t i v e  t e r m i n a l  a n d  e a c h  AC 
t e r m i n a l  i n  t u r n .  I f  r e s i s t a n c e  r e a d i n g s  a r e  
i n c o r r e c t ,  r e p l a c e  t h e  r e c t i f i e r .  

b .  S u r g e  S u p p r e s s o r  - S e t  v o l t - o h m m e t e r  t o  Rx10,OOO. 
D i s c o n n e c t  t h e  t w o  f i e l d  l e a d s ,  m a r k i n g  i f  n e c e s s a r y  
t o  i d e n t i f y  w h i c h  i s  p o s i t i v e  a n d  w h i c h  i s  n e g a t i v e .  
D i s c o n n e c t  t h e  n e g a t i v e  ( - )  l e a d s  f r o m  t h e  t w o  
r o t a t i n g  r e c t i f i e r s .  P l a c e  a n  ohmmete r  l e a d  on e a c h  
e n d  o f  t h e  s u r g e  s u p p r e s s o r  a n d  t h e n  r e v e r s e  t h e  
l e a d s .  R e a d i n g s  s h o u l d  b e  i n f i n i t e  o n e  d i r e c t i o n ,  
a n d  a  h i g h  r e s i s t a n c e  t h e  o t h e r  d i r e c t i o n .  I f  
r e s i s t a n c e  r e a d i n g s  a r e  i n c o r r e c t ,  r e p l a c e  t h e  s u r g e  
s u p p r e s s o r .  

c. E x c i t e r  F i e l d  - The e x c i t e r  f i e l d  is  c h e c k e d  f o r  
s h o r t s  a n d  o p e n s .  D i s c o n n e c t  e x c i t e r  f i e l d  l e a d s  f l  
a n d  f 2  f r o m  t h e  v o l t a g e  r e g u l a t o r .  The r e s i s t a n c e  
b e t w e e n  f l  a n d  f 2  s h o u l d  b e  a b o u t  2 5  ohms.  
R e s i s t a n c e  b e t w e e n  e i t h e r  f l  o r  f 2  a n d  g r o u n d  s h o u l d  
b e  i n f i n i t e .  R e p l a c e  t h e  e x c i t e r  f i e l d  c o i l  a n d  
r i n g  a s s e m b l y  i f  r e s i s t a n c e  r e a d i n g s  a r e  i n c o r r e c t .  

d .  E x c i t e r  A r m a t u r e  - T h e  e x c i t e r  a r m a t u r e  i s  
c h e c k e d  f o r  s h o r t s  a n d  o p e n s .  D i s c o n n e c t  t h e  t h r e e  
e x c i t e r  a r m a t u r e  l e a d s  f r o m  t h e  r o t a t i n g  r e c t i f i e r s .  
C o n n e c t  a n  ohmmeter  l e a d  t o  o n e  l e a d  o f  t h e  a r m a t u r e  
l e a d s ,  a n d  t h e  o t h e r  o h m m e t e r  l e a d  t o  e a c h  o f  t h e  
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r e m a i n i n g  a r m a t u r e  l e a d s  i n  t u r n .  The r e s i s t a n c e  
m e a s u r e d  s h o u l d  b e  t o o  s m a l l  t o  r e a d  on m o s t  t e s t  
e q u i p m e n t .  R e s i s t a n c e  b e t w e e n  e a c h  e x c i t e r  a r m a t u r e  
l e a d  a n d  t h e  r o t o r  s h a f t  s h o u l d  b e  i n f i n i t e .  

e .  Main R o t o r  - D i s c o n n e c t  b o t h  r o t o r  l e a d s .  T h e s e  
a r e  c o n n e c t e d  t o  t h e  s u r g e  s u p p r e s s o r  on t h e  
r o t a t i n g  r e c t i f i e r  a s s e m b l y .  M e a s u r e  t h e  
r e s i s t a n c e  b e t w e e n  l e a d s .  The r e s i s t a n c e  s h o u l d  
m e a s u r e  a p p r o x i m a t e l y  2 . 5  To  5  ohms ( s e e  
s p e c i f i c a t i o n s  f o r  e x a c t  r e a d i n g s ) .  I f  t h e  r e a d i n g  
i s  c o r r e c t ,  c o n n e c t  o n e  ohmmeter  l e a d  t o  t h e  r o t o r  
s h a f t  a n d  t h e  o t h e r  ohmmeter  l e a d  t o  o n e  o f  t h e  
r o t o r  l e a d s .  The r e a d i n g  s h o u l d  show i n f i n i t e  
r e s i s t a n c e .  I f  t h e  r o t o r  h a s  a  r e s i s t a n c e  r e a d i n g  
t o  g r o u n d ,  i t  i s  d e f e c t i v e  and  may n e e d  t o  b e  

' r e p l a c e d .  C o n s u l t  f a c t o r y  b e f o r e  r e p l a c i n g .  

f .  M a i n - S t a t o r  - To t e s t  t h e  s t a t o r  f o r  o p e n s  a n d  
s h o r t s ,  t h e  w i n d i n g s  m u s t  b e  i s o l a t e d .  

C a u t i o n :  Mark a l l  l e a d s  f o r  c o r r e c t  r e c o n n e c t i o n  
a n d  d i s c o n n e c t  a l l  1 2  l e a d s  f r o m  t h e  
s e l e c t o r  s w i t c h .  The s i x  c o i l  g r o u p s  a r e  
l e a d  n u m b e r s  1 & 4 ,  2  & 5 ,  3  & 6 ,  7 & 1 0 ,  
8 & 11, 9 & 1 2 .  

U s i n g  a  v o l t / o h m m e t e r ,  t e s t  t h e  c o i l  g r o u p s  f o r  
c o n t i n u i t y ,  a n d  s h o r t s  t o  g r o u n d .  If t h e  s t a t o r  
p r o v e s  d e f e c t i v e  i t  s h o u l d  b e  r e t u r n e d  f o r  r e p a i r  
o r  r e p l a c e m e n t .  

2 .  F l a s h i n g  t h e  E x c i t e r  F i e l d  - A n e w l y  r e p a i r e d  
g e n e r a t o r  o r  o n e  r e t u r n e d  t o  s e r v i c e  a f t e r  e x t e n d e d  
s h u t d o w n ,  may n o t  b u i l d  u p  v o l t a g e  i n i t i a l l y  d u e  t o  l o s t  
r e s i d u a l  m a g n e t i s m .  C o r r e c t  t h i s  t e m p 0 r a r . y  c o n d i t i o n  b y  
f l a s h i n g  t h e  e x c i t e r  f i e l d  a s  f o l l o w s :  

a )  Remove t h e  c o n t r o l  b o x  c o v e r  t o  g a i n  a c c e s s  t o  
t h e  l o c a t i o n  o f  f i e l d  t e r m i n a l s  c o n n e c t e d  a t  v o l t a g e  
r e g u l a t o r .  Remove f i e l d  l e a d s  F1 a n d  F2 f r o m  t h e  
v o l t a g e  r e g u l a t o r  a n d  t e r m i n a l  F+ a n d  F-. C o n n e c t  a  
1 2  v o l t  b a t t e r y  a n d  s w i t c h  t o  t h e  F1  a n d  F2 l e a d s .  

F1 a n d  F2 p o l a r i t y  i s  n o t  c r i t i c a l  f o r  f l a s h i n g .  
However ,  w h i c h e v e r  f i e l d  l e a d  was c o n n e c t e d  t o  t h e  
p o s i t i v e  b a t t e r y  t e r m i n a l  mus t  b e  r e c o n n e c t e d  t o  
v o l t a g e  r e g u l a t o r  F+ t e r m i n a l  and  t h e  n e g a t i v e  t o  
t h e  F- t e r m i n a l .  C l o s e  t h e  s w i t c h ;  a l l o w  i i  t o  
r e m a i n  c l o s e d  a p p r o x i m a t e l y  5  s e c o n d s ,  t h e n  o p e n  i t .  
Remove t h e  b a t t e r y  l e a d s  f r o m  t e r m i n a l s .  R e s i d u a l  
m a g n e t i s m  h a s  b e e n  r e s t o r e d  t o  t h e  e x c i t e r  f i e l d .  

C a u t i o n :  I t  is  good p r a c t i c e  t o  m o m e n t a r i l y  t o u c h  l e a d s  
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F1 and F2 together, to neutralize any stored charge 
that might damage the solid state components in 
the voltage regulator before reconnecting to 
the regulator. 

Reconnect F1 and F2 to voltage regulator, start the 
engine and note the voltage buildup. If voltage 
does not build up normally, repeat flashing 
procedure while set is running with the exciter 
field leads F1 and F2 removed from the voltage 
regulator. Stop the engine and reconnect leads F1 
and F2. Start set and note voltage buildup. If 
voltage did not build up while set was running, 
check other troubleshooting symptoms listed in this 
Section. 

ENGINE 

A basic engine Operati on and Maintenanc:e Manual has been 
provided with each Mobile Diesel Generator set. Additional 
copies of that manual and overhaul manuals car] be ordered 
from Cummins. Order forms are in t h e  back of the engine 
Operation and Maintenance Manual. 
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