
ENGINE CONTROL MODULE (ECM) OPERATION 

A. GENERAL D. SAFETY INPUTS 

T h e  engine contro l  module (E.C.M.) i s  a 
microprocessor based module tha t  moni tors 
the cont ro l  and safety i npu ts  and prov ides  
al l  the  requ i red  START and STpP func t ions  
automatically. 
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6. CONTROL SWITCH INPUTS: 

T h e  fol lowing f r o n t  panel contro ls and i n -  
st ruments are  w i red i n to  the  microprocessor 
t h rough  the  E.C.M. terminal blocks. 

I .  Run-Of f -Auto  Switch 

a. "Run" - r u n  posi t ion causes the  gen- 
era tor  set to  s ta r t  and r u n  immed- 
iatel y . 

b. "Off"  - o f f  posi t ion prevents  u n i t  
operat ion regardless of status o f  re -  
mote contro l  signal status.  

c. "Auto" - auto posi t ion allows u n i t  t o  
be  contro l led v ia  any  remote single- 
pole " d r y "  contact ( t rans fer  switch, 
s t a r t  and r u n ,  while contact opening 
causes u n i t  t o  shut  down. 

2. Lamp Test  

Push bu t ton  energizes al l  f ou r  alarm 
l i g h t  simultaneously. Th i s  feature i s  
disabled w i th  the  run-s top-auto  swi tch 
i n  the  "stop" posit ion, and has no o ther  
ef fect  on  u n i t  operation. 

C. RELAY FUNCTIONS - (See F igure  1.) 

1. Master contro l  re lay - (CR-1) - op- 
erates fuel  solenoid, elapsed t ime meter, 
etc.  

2. C rank ing  contro l  re lay - (CR-2) - con- 
t ro ls  engine c rank ing.  

3. Alarm re lay  - (AR)  - prov ides  isolated 
contact (10-amp maximum) f o r  remote 
alarm indication, bel l ,  etc. 

1 .  Low Oil Pressure Shutdown - (LOP) 

Moni tor ing o f  o i l  p ressure  begins 12- 
seconds a f te r  unit s ta r t s  and remains 
i n  ef fect  u n t i l  u n i t  i s  shut  down (ex -  . - 
cept  as noted in "loss o f  f requency i n -  
p u t "  below).' The  LOP signal i s  de- 
r i ved  from an oi l  p ressure  swi tch 
mounted on the engine. 

2. H igh Water Temperature Shutdown 
- (HWT) 

The engine coolant sensor temperature 
moni tor ing begins immediately w i th  the  
s ta r t  signal. If water temperature is  
excessive at t ime o f  s tar t ,  ( i .e., heat 
soak a f te r  shutdown),  the HWT r e d  
l igh t  on ly  goes o n  (no alarm), and the  
un i t  i s  permit ted to  s ta r t .  T h e  HWT 
condit ion is  permit ted to ex is t  f o r  u p  
to 60 seconds a f te r  the  u n i t  i s  r u n n i n g  
before shutdown w i th  alarm occurs. I f  
the excessive water temperature con- 
d i t ion is  cor rec ted w i th in  that  time 
period, the r e d  light i s  ext inguished, 
and the  HWT c i r cu i t  begins normal 
monitoring. The  HWT signal i s  der ived 
from an electr ic  temperature sensor 
swi tch mounted o n  the  engine. 
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3. Overspeed Adjustment - (0s) 

Overspeed protect ion is  p rov ided b y  a 
f requency sensing network  w i th in  the  
contro l ler .  The  t r i p  po in t  o f  t he  f re -  
quency network  i s  adjustable v ia a 
rheostat  located o n  the  top o f  the  con- 
t ro l le r  a t  t he  r i g h t  hand side. (See 
F igure  2).  Clockwise (CW) rotat ion 
increases the  t r i p  f requency and, 
thereby,  raises the  shutdown speed. 

E. CRANKING CONTROL 

1. o v e r c r a n k  Protection -(OC). TWO d i f -  
f e ren t  c rank ing  cycles are  programmed 
in to  the contro l ler .  



a. F ixed s ingle cyc le  - t h e  con t ro l l e r  
i s  f ac to ry  supp l ied  w i t h  t h e  "c rank-  
ing l imi ter"  f ea tu re  wh ich  p rov ides  
a single, non-adjustable, c r a n k  p e r -  
iod  o f  48 seconds. Fa i lu re  o f  t h e  
engine t o  s t a r t  w i t h i n  t h a t  t ime r e -  
su l ts  in a n  "overcrank"  shutdown 
and alarm. 

b .  Cyc le  c r a n k i n g  fea tu re  - t h e  con- 
t r o l l e r  may b e  f ie ld -conver ted  t o  t h e  
"cyc le  c rank ing "  f ea tu re  by c u t t i n g  
t h e  jumper w i re  located t h r o u g h  t h e  
access hole nearest  t h e  middle o f  t h e  
back  o f  t h e  cont ro l le r .  (See F igu re  
3). T h i s  fea ture  p rov ides  a series 
o f  f i v e  c r a n k i n g  cycles, each 12 sec- 
onds long w i t h  a 12-second r e s t  pe r -  
iod between each. Fa i lu re  o f  t h e  en- 
g ine  t o  s t a r t  b y  t h e  end o f  t h e  fifth 
c r a n k  pe r i od  resu l t s  i n  an  "over -  
c rank "  shutdown: and alarm indica- 
t ion .  
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Figure 3 .  E.C.M. Backside 

2. C r a n k i n g  Disconnect  Ad jus tment  - 
(CDS Adjustment)  

T h e  c r a n k i n g  disconnect  s ignal  i s  ob- 
ta ined by a f requency  ne twork  w i t h i n  
t h e  cont ro l le r .  T h e  trip p o i n t  o f  t h e  
f requency  ne twork  i s  adjustable v i a  a 
rheosta t  located on t h e  t o p  o f  t h e  con- 
t r o l l e r  a t  t h e  l e f t  hand side. (See 
F igu re  2 ) .  CW ro ta t ion  increases t h e  
t r i p  f r equency  and, thereby,  ra ises 
t h e  s t a r t e r  motor d rop -ou t  speed. T h e  
f requency  i n p u t  i s  usua l ly  ob ta ined f rom 
t h e  engine b a t t e r y  cha rg ing  a l te rnator .  

F. E.C.M - PROGRAM NOTES 

Loss o f  f r equency  i n p u t .  ' 

In terna l  p ro tec t ion  aga ins t  loss o f  f r equency  
i n p u t  t o  t h e  c r a n k i n g  disconnect  c i r c u i t  i s  
programmed in a f t e r  t h e  unit has s ta r ted  
normal ly .  I n  t h e  even t  t h e  f requency  goes 
t o  zero (engine r u n s  o u t  o f  fuel ,  a l te rnator  
fai ls, etc.), t h e  LOP shutdown c i r c u i t  i s  
bypassed and a 12-second wa i t  pe r i od  i s  i n i -  
t ia ted.  I f  f r equency  r e t u r n s  w i t h i n  t h i s  
t ime period, LOP moni to r ing  resumes and 
operat ion cont inues normal ly .  If f requency  
has n o t  r e t u r n e d  a t  t h e  end o f  t h i s  t ime 
period, t h e  engine o i l  p ressu re  s ta tus  i s  ob-  
served t o  determine whether  t h e  engine i s  
actual ly  r u n n i n g  o r  stopped. If t h e  engine 
has stopped (i-e., a i r  in fuel ,  etc), t h e  
u n i t  i s  s h u t  down w i t h  a n  "overcrank"  i n -  
d icat ion and alarm. 

WARNING: " O v e r c r a n k "  i n d i r e -  
t i o n  c a n  mean a l o s s  o f  c r a n k -  
d i s c o n n e c t  s i g n a l  during t h e  
p r e v i o u s  run p e r i o d  i. e .  , a l -  
t e r n a t o r  b e l t  b r o k e n .  A t t e m p t -  
ing t o  r e s t a r t  t h e  e n g i n e , w i t h  
n o - c r a n k  d i s c o n n e c t  s i g n a l  c a n  
d e s t r o y  t h e  s t a r t e r  m o t o r ,  
w h i c h  c a n  c a u s e  s e r i o u s  p e r -  
s o n a l  i n  jury.  

T h i s  i s  o f  pa r t i cu la r  no te  s ince t h e  tenden- 
c y  is  t o  pu rsue  o n l y  c r a n k i n g  and s t a r t  
re lated fau l ts .  T h e  c r a n k i n g  disconnect 
signal source ( b a t t e r y  cha rg ing  a l te rnator )  
i s  a k e y  component in t h i s  system and must  
b e  checked o u t  t ho rough ly  whenever an 
"overcran k "  shutdown occurs.  

NOTE: The c o n t r o l l e r  does n o t  p rov ide  pro- 
t e c t i o n  aga ins t  l o s s  o f  s i gna l  dur ing  
s tar tup .  A shutdown w i t h  alarm, due t o  any 
o f  t h e  above cond i t ions ,  w i l l  prevent  any 
subsequent opera t ion  o f  t h e  generator  set. 
The run-stop-auto s e l e c t o r  swi tch  on the  
con t ro l  panel must be momentari ly p laced i n  
t he  "stop" p o s i t i o n  t o  r e s e t  these func- . 
t i ons .  


