
RECEI ~·'''.· .. v f' 

OCT 20 1966 

MASTER 
USNS pOP;: T·;.'. p, : 



PREFACE 

This lIUII'lual has beeB Plepated to aid 
the Chief Enct_ and his Assistants in 
conducting shipboard training and exercises 
in engineering casualty cqntrol for Engl.ne 
Department personnel. 

Engl.neering casualty centrol is conc8l'D8d 
with prevention, m:fn:hliz-ation and. correction 
of the effects of op&rational failures in the 
IllaChinel'7, electrical and piping s;rst81118 of 
-ships. 1lai.JrteQnc8' of all engl.neering sernces 
in a state of _UIIIWII reliability is required 
under all conditions of operation. 

Althoap the inforaation centaiMd Berln 
is a guide ft1l' training rather than an eperatianal. 
marmal, I cannot 8!11phas1ze too stronclT the need 
for au ~ dep8l'taent persotmel to excel 
in the- application of the training precedures set 
forth in this guide. 

Commander 
Hili tar;r Sea Tranapcrtation Service 
Pacific Area 



• 

-INTRODUCTION-

Engineering Casualty Control is the key to insuring 
the sate operation of the engineering plant of your ship. 

'Casualty prevention is the most effecthe form of casualty 
control. Casualties do occur, however, either as a result 
of personnel failures or machinery and electrical and piping 
s1Btems failures. To correct these failures, immediate 
casualty centrol action by Engine Department personnel is 
required. This action m1n1m1zes the casualty and maintains 
control of the ship's engjneering plant. 

In order to have an effective engineering casualty control 
program, it is necessary to train personnel. This training 
familiarises personuel with the ship's machinery and 
piping and electrical B1Btems, and with the casualty control 
action applicable to engineering functions. Casualty control 
training is a continDing process. 

In refresher drills, realistic silllulation of casualties 
_st be preceeded by adequate preparation. The amount of 
advance preparation required is not readily apparent. In 
conducting minor casualties, care mst be taken to ful.J.y 
visualize possible errors and the consequences which might 
result frolll the handling of s:lJmlated probl8111S. The siJDulation 
of major casualties must be preceeded by a thorough analysis 
and by caretul. instruction to all participants. 

Desire for realistic drills must not detract from. 
sound judgment of the state of training and technical abillty 
of the crew. In the pre]jminary phases, a so called "dry runn 
is useful to impart knowledge of casualty control procedures 
withoa.t endangering ship's etUipment. In a dry run, a casualty 
ill announced and the affected personnel report to take action. 
Under careful superviSion, the ps~l go through the IIIOtions 
of corrective action. Realistic timing of actions JIa;y be made 
at this time. Dry runs should allrqs be conducted before 
ac1;1"'11y at~ting to simulate arq involved casualty, regardless 
of the state of training of the engineering personnel. 

Casualty prevention is the maintenance of equipllll!lnt and lllachinery 
by engineering personnel as instructed by manufacturer's _ala, 
operating instructions and other authorized books and publications. 
Equ~ 1Dp:Irtant is the contirmal alertness of operating personnel. 

If an. engineering casualty occurs, the watch engineer must talce 
ilIIIIIediate action. If the Ship is operating in open waters, after 
notitying the bridge and the Chief Engineer, it is imperative and 
permissible to secure the atfected equipment before serious damage 
occurs. When maneuvering in restricted waters, it is imperative 
that cmt1rm1ty of service be maintained. Damaged units must be 
l'8IIIOVedl'rom service and stand-by or alternate units put into opera­
tion before searching for the cause of trouble. The satetyof the 
ship mq depend upon the engj neering personnel's &bill ty to shift 
rap1~ from normal. operating condition to an 8lternate emergencey 
I118thod. This is casualty control. 



EJIIGIHEERING CASUALTY ElERCISES (AUXTIJARIES) 

1-1 CAPACITY OF DISTILIJNG PLANT REDUCED 

1-2 HIGH SAIJNITY OF DISTILLATE 

A-3 La3S OF VACUUM (DISTILIJNG PLANT) 

A-4 HIGH PRESSURE AT SUCTION SIDE OF CCl!PRESSOR (REFIGERATION PLANT) 

1-5 HIGH DISCHARGE JIlW) PRESSURE (REFRIGERATION PLANT) 

A-6 LI7Ii DISCHARGE HEAD PRESSURE (REFRIGERATION PLANT) 

A-7 CClCPRESSOR RUK3 CONTINUOUSLY (REFRIGERATION PLANT) 

A-8 HIGH REEFER BOX TEMPERATURES (REFRIGERATIOJi PLANT) 

A-9 RUPl'ORE IN HImAULIC TEIEMOTOR SYSTEM (La3S OF STEERING) 

A-10 RUPrURED HYDRAUJ,IC PIPING TO ONE STEERING RAM (La3S OF STEERDIG) 

A-ll FAILURE OF HYDRAULIC TELEMOTOR SYSTEM (STEERING GEAR) 

A-12 FAILURE OF ELECTRIC TRANSMITTER (HEUI) (IST TYPE STEERING GEAR) 

A-13 FAILURE OF ELECTRIC STEERING MOTOR (1ST TYPE STEERIl«l GEAR) 

A-l4A La3S OF AIR PRESSURE AND/OR REDUCED CAPACITY OF COMPRESSOR 

A-J.hB ABNO.w. CCllPRESSOR OPERATING TEMPERATURE (AIR COMPRESSOR) 



EmlNEERING CASUALTY EXERCISES (FIRE ROOM) 

B-1 LaSS OF FUEL On. PRESSURE 

B-2 WATER IN FUEL On. 

B-3 LOSS OF FEED PUMP SUCTION 

B-4 LOW WATER IN BOILER 

B-S HIGH WATER IN BOILER 

;, - ... MAJOR FUEL OIL LEAK 

B-7 FORCED DRAFT BLOWER FAILURE 

B-8 HIGH SALINITY IN BOILER WHILE STEAMING 

B-9 BOILER CASING EXPLOSION WHILE LIGHTING OFF 
WITH LITTlE OR NO FCiiCED DRAFT 

B-10 FUEL OIL FIRE (MAJOR FIRE IN FIRE ROOM) 

B-ll FUEL OIL FIRE (FIRE IN BOILER CASlm) 

B-12 FLAREBACK 

B-13 BRICK OR PLASTIC FALLING OUT OF FURNACE WALL 

B-l1 BOILER TUBE OR OTHER PRESSURE PART CARRIES AWAY 

'3-1S LOSS OF FEED PUMP PRESSURE 

B-16 FAILURE OF EMERGENCY OR AUXU.J.ARY FEED PIIMP TO TAKE SUCTION 

B-17 WATER GlASS CARRIES AWAY ON BOILER 

B-18 FAn.URE OF COMBUSTION CONTROL SlS~EM (HAGAN SYSTEM) 

B-19 FAILURE OF COMBUSTION CONTROL SYSTEM (BAIlEY SlSTEM) 

B-20 STACK UP-TAKE FIRE 



ENGINEERING CASUALTY EXERCISES (DIESElS) 

D-l ENGINE SLOWS DOWN 

D-2 ENGINE STOHl SUDDENLY 

D-3 LOSS OF AIR PBESSURE TO AIR CLUTCH (1ST TYPE) 

D-4 ELECTRIC POWER FAILURE TO GOVERNOR CONTROL MOT<m AND AIR CLUTCH 

D-5 UNA.BIE TO START ENGINE (ElECTRIC STARTING) 

D-6 LOW WEE OIL PBESSURE 

D-7 ENGINE OVEBSPEEDS 

D-6 LEAl m LUBE OIL COOLER 

D-9 HIGH FRI!.SH WATER COOLING TEMPERATURE 

D-10 LOW SALT WATER COOLING PRESSURE 

D-ll REDUCTION GEAR COOLING WATER AND WEE On. PUMP FAILS 
(1ST TYPE) 

D-12 REDUCTION GEAR COOLING WATER AND LUBE On. PUMP FAIlS 
(AOG TYPE) 

D-13 GOVERNOR FAilURE 

D-14 LOSS OF STARTING Am 

D-15 LOSS OF FUEL OIL PRESSURE 

D-16 WATER IN ERlINE CnINDEHS AND/OR CRANKCASE OR AIR INTAKE FOaTS (BOX) 

D-17 SHIP SERVICE DIESEL GENERATORS /11 AND 112 DISABLES (AOG l-ll TYPE) 

D-16 LOSS OF SANITARY WATER PRESSURE (AOG TYPE) 



ENGINEERING CASUALrI EXEBCISES (ELECTRICAL) 

E-l ERRATIC OR UNSTABLE VOLTAOE-5HIP'S SERVICE SWITCHBOARD 

E-2 FIRE BEHIND SHIP'S 3ERVICE SWITCHBOARD 

E-3 OVEliSPEEDOO OF SHIP'S SERVICE GENERATOR 

E-4 HOT BEARIInS OF SHIP'S SERVICE GENERATOR 

E-5 SHORT CIRCUIT IN MAIN CIRCUIT BREAKER 

E-6 ross OF POWER TO I. C. SWITCHBOARD 

E-7 ross OF ELECTRICAL POWER TO STEERIm GEAR 

E-8 FAILURE OF RUDDER ANGIE INDICATOR SISTEK 

E-9 SELF-EXCITED D. C. GENERATOR FAILS TO EXCITE 

E-IO POOR COMMUTATION D. C. MACHINES 

E-ll OVERHEATIHl OF GEromATORS 



ENGINEERING CASULATY EXERCISES (ENGINE ROOM) 

M-l JAJDIED MAIN EmIlIE THROTTLE (AHEAD-ASTERN) 

M-2 LOSS OF/OR LOW LUBRICATING on. PRESSURE 

M-3 LOSS OF/OR LOW LUBRICATING on. PRESSURE (TURBO-EIBCTRIC DRIVE) 

M-4 LOSS OF VAC1J1JM 

M-5 PROPELLER OR SHAFT DAHAQE 

M-6 HOT BEARIWS 
(A) TURBH BEARIm..') (B) REDUCrION GEAR (C) LIRE SHAFT BEARINGS 

M-7 LEAK IN MAr N CONDENSER 

M-8 MAIN TURBINE fIiRATI015 

1(-9 CASUALTY TO THE DEAERATING FEED TANK 

M-10 FIRE IN PROPUlSION GENERATOR 

M-ll FIRE IN PROPULSION MOTOR 

M-12 FIRE IN PROPUlSION CONTROL CUBIClES AND/OR CABLES 

M-13 LOSS OF FORWARD OR AFT ENGINE ROOM 
(ONE GENERATOR TWO MOTOR OPERATION) 



ENGINEERIOO CASUALTY 

A-I DISTILLING PLANT 

CAPACITY OF DISTILLING 
PLANT REDUCED 

INDICATED SIMPTOMS 
" r.411l':1i'_Q 

SYMPTOMS 
1. Dist.illing unit not 

delivering its rated 
capacity. 

2. Irregular temperatures 
and pressures. 

3. Irregular water levels. 

CAUSES 
1. Low steam pressure to 

unit or air ejector 
2 • Excessive scale deposits 

on tubes. 
3. Air leaks. 
4. Feed water temperature 

low. 
5. Tube nest drains not 

i'unctioning prcper~. 
6. Irregular feed water 

levelll. 
7. Reduced or loss o£ 

vacuum. 

ACTION TO BE TAKEN 

1. Check steam pressure to unit 
and air ejector. 

2. Check for air leaks in 
IIJ'!>tem. 

3. Check the scale deposit am 
clean if excessive. 

4. Check feed water teDperature 
am water levels. 

5. Check tube nest drains for 
proper operation. 

6. Check out air ejector. 

ASSOCIATED CASUALTIES 

1. Reduction in evapora­
ting fresh water. 

2. Possible contaminatio: 
of fresh water. 



ENGINEERING CASUALTY 

A-2 DISTILLING PLAIT 

HIGH SALINITY OF 
DISTILLATE 

INDICATED SIHPl'OMS 
AND/OR r.~nQ"'C! 

SYMPl'OO 
1. High salinity indicated 

by electronic salinity 
indicator. 

2 • Chemical tests indicate 
high salinity concentra­
tion in distillate. 

CAUSES 
1. Leak in tubes or fittings 

of unit. 
2. Priming due to too high 

a water leVel being 
maintained. 

3. Too high a steam 
pressure to 1UI1t. 

4. Leak in oondensate 
cooler. 

ACTION TO BE TAKEN 

1. Discharge contaminated 
distillate into bilge. 

2. Check for water l.e'nl1 being 
maintained. 

3. Check steam pressure and 
temperature to unit. 

4. Check for leaks in each 
effect (~drostatic test). 

ASSOCIATED CASUALTIES 

1. Reduced or loss of 
eTaporation capacity 
of unit. 

'( • Contamination of 
fresh water. 



ENGINEERING CASUALTY 

A-3 DISTILLING PLANT 

LOSS OF VACUUM 

INDICATED SYMPl'Om 
AND/OR CAUSES 

SYMl'l'OIB 
1. Reduced or loss of 

vacuUJII indicated on 
vacuUJII gauge. 

2 • Irregular temperatures 
noted on effects. 

3. Reduced distillate 
rate. 

CAUSES 
1. Air ejector not opera­

t:lng properly. 
2. Air leaks in unit and 

piping 
3. Loss of seal in 

condensate pump, pump 
shaft scored, pac1dng, 
worn or pac1dng gland 
loose, etc. 

ACTION TO BE TAKEN 

1. Check out air ejector. 
2. Check out for air leaks in 

unit and packing. 
3. Check condensate pump and 

piping for loss of seal. 

ASSOCIATED CASUALTIES 

1. Reduced distillate 
capacity. 



EWINEERING CASUALTY 

A-4 REFRIGERATION PLANT 

mGH HiESSURE AT 
SUCTIoo SIDE OF 
Cct!PRESSOR 

INDICATED SIMPl'OM3 
AND/<li CAUSES 

SYMPCft) 
1. High pressure indicated 

on compressor gauge 
suotion side. 

2. Freeze-back (froat) on 
suction piping and 
compressor. 

CAUSES 
1. Overfeeding of expansion 

valve. 
2. Lealdng auction valves 

or piston rings. 
3. Improper f'unction1ng of 

low~ssure control 
switch. 

4. Discharge valves leaking. 

ACTION 'l'P BE TAKEN 

1. Regulate expansion valve; 
check thermal element 
attachment. 

2. Examine valve discs or piston 
rings. Replace if necessary. 

). Examine discharge valves, 11' 
leaking, replace. 

4. Readjust or replace lw 
pressure control sw1 t:ch. 

ASSOCIATED CASUALTIES 



EOOINEERING CASUALTY 

A-6 REFRIGERATION PLANT 

LOW' DISCHARGE HEAD 
PRESSURE 

SIMPTOMS 
1. Low discharge pressure 

indicated on compressor 
gauge, discharge side. 

2. Freeze-back to c~.­
pressor suction side. 

CAUSES 
1. Too much cooling water 

flowing through con­
denser. 

2. Discharge valves leak­
ing. 

3. Expansion valve not 
functioning properlJ', 
causing liquid refrige­
rant to fJ.li&i back to 
compressor from cooling 
coils. 

4. Insufficient refrigerant 
in system. 

ACTION TO BE TAKEN 

1. Check cooling water volume 
and its temperature going 
through the condenser. 
Throttle valve if necessary. 

2. Check compressor valves, 
repair or replace as necessary 

3. Check expansion valve, use 
by-pass. hand control if not 
functioning properly and 
replace. 

4. Check for sufficient 
refrigertmt in system, add 
charge if necessary. 

ASSOCIATED CASUALTIES 



ENGINEERING CASUALTY 

A-7 REFRIGERATION PLANT 

COMPRESSOR IIJHS 
CONTINUOUSLY 

INDICATED SIHPl'OM3 
AND/OR CAUSFS 

S!MI'TO~ 

1. Continuous running of 
oompressor. 

2. Reefer box tmeperatures 
not cOming down. 

CAUSES 
1. Shortage of refrigerant 

in system. 
2. Dis charge or IlUctiDn 

valves leaking badly. 
3. Head gaaket (blown) 

leaking between 
cylinders. 

4. Improper functiDniIlg of 
low pressure switch. 

5. Rellef valve leaking. 
6. COqlressor overloaded. 

ACTION TO BE TAKEN 

1. Check for proper amount of 
refricel ant in system. add 
if'necessary. 

2. Test valves; if leaking 
repair or replace • 

.3 •• Replace head gaaket. 
4. Adjust or replace low pressure 

swit.ch. 
5. Repair rellef valve. 
6. Check the amount of perishables 

in reefer boxes in relation to 
compressor capacity. 

ASSOCIATED CASUALTIES 



ENGINEERING CASUALTY 

A-8 REFRIGERATION PLANT 

HIGH REEFER BOX 
REMPERATURES 

INDICATED SIMPTOMS 
.. '" InR CAtlSFS 

SYMPl'OMS 
1. High tellperature 

indicated on reefer box 
thermometers. 

CAUSES 
1. Automatic thermostatic 

controls not function­
ing or are not adjusted 
properly 

2. Excessive amount of 
frost on the cooling 
coils. 

3. Re-circulating air now 
fans not operating. 

4. Improper storage of 
stores in the reefer 
boxes. 

5. l!;xpansion valve 
restricted from moisture 
in system freeiling. 

6. Low refrigerant in 
system. 

ACTION TO BE TAKEN 

1. Check out themostatic 
controls for proper operation, 
repair or replace if necessary 
use hand-bY' pass regual tion 
of refrigerant. 

2. Check reefer box coils for 
heavy- frost and proper stowage 
defTOSt if necessary. 

3. Check eJCpaJISion valve 
operation, or moisture at 
valve orifice; adjust or 
clean. Put dehydrator in 
operation, if moisture is 
present. 

4. Check re-circu1ating air-.traw 
fans for proper operati~; 
repair or replace if -
necessary. 

5. Check system for proper 
amount of refrigerant in 
system, recharge if system 
law. 

ASSOCIATED CASUALTIES 



ENGINEERING CASUALTY 

A-9 STEERING GEAR 

RUPTURE IN HYDRAULIC 
TELEMOTOR SYSTEM 
(LOSS OF STEERING) 

... 
I 
'0 

INDICATED SYMPTOMS 
BIn Inll r. ... "'''''' 

SYMPTO~ 
1. Ship fails to rellpond 

to course changes as 
initiated by the helm. 

20 Rudder angle indicator 
doeE! not record rudder 
position changes. 

3. Loss of pressure noted 
on the wheel (trans­
mitter) and receive 
with movement of the 
wheel (helm). 

CAUSES 
1. Relief valve fails to 

function, causing ex­
cessive pressure on 
system rupturing piping. 

2. Rupture caused by 
outside force. 

3. Failure of piston 
packing, either in 
transmitter or receiver 
unit • 

ACTION TO BE TAKEN 

1. Remove telemotor pin t'ro!n 
link controlling steering 
engine differential valve 
and insert pin in trick­
wheel mechanism. 

2. Shift to electric steering 
on bridge. 

3. Ready local hand pump for 
steering, if installed. 

ASSOCIATED CASUALTIES 

1. Loss of steering con­
trol on the bridge. 

2. Loss of reduced 
maneuverability. 



--------------------------------------- -- -----

ENGINEERING G.ASUALTY 

A-10 STEERING GEAR 

RUP'l'URED mDRAULIC 
PIPINl TO 0fiE STEERING 
RAM (LOSS OF STEEROO) 

INDICATED SYHPrOlt) 
AND/OR CAUSES 

SYHPrOMS 
1. Ship fails to respond 

to course changes as 
ird.:tiatddDy" \Ile',beU •. 

2. Rudder angle indi cator 
does riot indicate 
rudder movement. 

CAUSES 
1. Relief valve fails to 

funct1on. causing 
excessive pressure on 
system. rupturing pipe. 

2. Ruptured-caused by 
outside force. 

ACTION TO BE TAKEN 

1. Secure affected ram. 
2. Operate on one rlllll after 

securing valves as per 
instructions posted in 
steering engine room. 

3. Replenish ~aulic oil 
lost and purge system. 

4. Repair or replace relief 
valve and ruptured piping. 

ASSOCIATED CASUALTIES 

1. Loss of steerage. 
2. Loss or reduced 

maneuverability. 



ENGINEERING CASUALTY 

A-ll STEERING GEAR 

FAILURE OF HUDRAULIC 
TELEMOTOR SISTEH 

INDICATED SlHPTOMS 
AND/OR CAUSES 

SYMPl'OJfI 
1. Lag in operation of 

helm due to air in 
&Tstem. 

2. Hudraullc pressure 
reduced in telemotor 
BY'Stem. 

3. Unable to get full 
rudder response. 

CAUSES 
1. Air entrainment in 

telelllOtor system. 
2. Low oil level in 

replenishment tank. 
3. Leaking by-pass valve. 
4. Automatic centering 

replenishing valve 
sticking or leaking. 

ACTION TO BE TAKEN 

1. Remove telemotor pin from 
link controlling steering 
engine differential valve 
and insert pin in trick­
wheel mechanism. 

2. Shift to electric steering 
on the bridge. 

3. Ready localhandpump for 
steering, if installed. 

4. Fill replenishing tank and 
Pur68 BY'Stem. 

5. Check by-pass valve, repair 
or replace if badly leaking. 

6. Check operation of centering 
replenishing valve-free up; 
repair as necessmy. 

ASSOCIATED CASUALTIES 

1. Loss of steerage. 
2. Loss or reduced 

maneuverability. 



ENGINEERING CASUALTY 

A-12 STEERINl GEAR 
1ST TYPE 

FAILURE OF ELECTRIC 
TRANSMITTER (BEnt) 

INDICATED SlHPrOH3 
AND/OR CAUSES 

SlHPl'OMS 
1. Ship fails to respond 

to course changes as 
initiated by the helm. 

2. Rudder angle indicator 
does not indicate 
rudder moveme~t. 

CAUSES 
1. Power failure to (helm) 

transmitter unit. 
2. Open in (helm) 

trllD8lllitter unit 
wiring. 

ACTION TO BE TAKER 

1. Shirt selector switches in 
after steering station to 
after steering and take 
control of helm f'rGIl after 
station. 

2. Check out power circuits in 
transmitter. Replace fUses 
or repair circuit that is 
open. 

ASSOCIATED CASUALTIES 

1. Loss of steerage. 
2. Loss or reduced 

lII&IleuverallUi tT • 



El(}INEERIHG CASUALTY 

A-13 STEERING GEAR 
1ST TYHi: 

FAILURE OF ELECTRIC 
STEERING KO'l'OR 

INDICATED SIKPl'Otfl 
.lND/OR CAUSES 

SYMPT<Ml 
1. Ship fails to respond 

to course changes a.!! 

indicated by the helm. 
2. Rudder angle indicator 

does not ind1 eata 
rudder movement. 

CAUSES . 
1. Power failure to motor. 
2. Open or short circuit 

in motor windings. 
3. Reduction gear failure 

of motor. 

ACTION TO BE TAKEII ASSOCIATED CASUALTIES 

1. Engage rudder quadrant bra1r88. 1. Loss of steeNge. 
2. Disengage driVing IIIOtor 2. Loss or reduced 

clutch. maneuverability. 
3. Install chain on coupling of 

hand steering c0rrtrol. 
4. Disengage rudder quadrant 

brakes. 
5. Station one man on each crank 

of hand steering gaar. 
(3SO Stbd. to 3SO port 
requtras 45 revolutions of 
hand crank) 



ENGINEERING CASUALTY 

A-l4A Am CCl4PRESSOR 

LOSS OR Am PIiE 3SURE 
AND/OR REDUCED CAPACITY 
OF COMPRESSOR 

INDICATED SYMPl'OK> 
AND/OR CAUSES 

SYMPI'OHS 
1. Low air pressure alarm 

rings, if' iIlBtalled. 
2. Excessive pressure 

drop indicated on 
receiver tank pressure 
gauge. 

CAUSES 
1. Failure of compressor 

prime mover. 
2. Restricted (dirty) air 

intake fil tere, ruptured 
or plugged (restricted) 
inter or after coolers. 

3. Failure of pressure 
controller divice and 
unloader. 

4. Relief valve leaking, 
rupture in piping 
system and/or air 
volume demand greater 
than compressor 
capacity. 

5. Dirty or broken 
compressor air valves. 

6. "V" belt drive slipage. 

ACTION TO BE TAKEN 

1. Start up and cut into service 
the standby air compressor. 
if installed. Follow manu­
facturer's iIlBtructlon for 
starting idle compressor. 

2. Check CIIlt the prime mover of 
a.t'fe~ted unit. 

3. Check the condition of the 
intake til ters, if' dirtT. 
clean with washing soda 
solution. 

4. Check the operation and 
settings of the pressure 
controller dince and 
unload.er. 

5. Check coolers for leaks or 
restriction. Repair or clean 
if necessary. 

6. Check piping. relief valve, etc 
for leaks or ruptures and 
correct same. 

7. Check cOJltlressor air valves, 
clean or replace if dirty 
or broken. 

8. Check "V" belt drive tension 
and set up same if slipping. 

ASSOCIATED CASUALTIES 

1. Loss or reduced air 
capacity. 



ENGINEERING CASUALTY 

A-l48 AIR COMPRESSOR 

ABNORMAL C(Jfi'RESSOO 
OPERATING TFlIPERATURE 

>-• I 

~ 

INDICATED SYMI"l'OM'3 
AND/OR CAUSES 

SIMPTO.!fl 

ACTION TO BE TAKEN 

L Smell of hot ';:)11 in 
1l.):'t'J1O of compl'eescOO;'. 
Ex©®@i§ive t.<1'.rnperat'l1"l 
and pR"e~BU~e risB 
illdioat!ld on !)OOlprem,()]' 

1. Secure affected unit 
imoodiately • 

J. 
and thermOOll;!t.e'!'&1. 
I!l.t~r-~@016r ~lief 

valva bl©1W'~g "ff. 

2. 

). 

CAUSES 
1 .• -101:8 tlf 3 Dr ir"",;,!'f:!.11if'lnt 4-

t,c.,., .. cA.'li!l.~ wattlF (wat<:r 
()~"'led) • 5 • 

3. 

F ilt&] c.;;f il1.t@f!' ,and :aJ'trEY~" 

c''(Kll",r dJ.rty r.nd/ oJr 
~ooli.'lg fan j.nopeJra t,1y <; 

(ailr ""oled). 
Dirtyand/i:!l:' brokml 
cDrnpre~sor intake and 
discharge valva~. 

6. 

StaJrt up and cut into 
~e~ce the Bta~d~ air 
COMplrI:lRBor. if in8talled. 
F~llow manufacturerl~ 
irwtructions for starting 
:I.dle compreSIlOl'II. 
Cheek cooling water to unit. 
Clean cooler~ and water 
jMk .. tll if rfmtricted. 
Cheek cooler for air leaks. 
plug if leaking. 
(;),,, an fins on Cloolere of 
air-,;(loled un:\. U!. check fan 
riJl' operation, correct same 
if inoperative. 
Ch5ck compreaBor air valves 
(intake and discharge) for 
leaky condition or broken. 
Clean or replace as 
necessary. 

I 

ASSOCIATED CASUALTIES 

1. Reduced at' lOB!! of 
air capacity. 

2. ExplOSion or fire 
resulting from exces­
sive temperature~. 



ENGINEERING CASUALTY 

B-l FIRE ROOM 

wssFIiEL )IL 
PRESSURE 

INDICATED SYMPTOMS 
AND/OR CAUSES 

SYMPrOMS 
1. F. O. pressure gauge not 

registering pressure. 
2. Burner fires going out. 
3. Loss of steam pressure. 

CAUSES 
1. Failure of ~" O. 'l<l:':'vice 

pump. 
2. Failure of au·cO;:;b.;:ic 

combustion controls. 
3. Restriction in F. O. 

niping system. 
4. Loss of suction to F. O. 

pump. 
5. F. O. recirculating valve 

open. 

ACTION TO BE TAKEN 

L Close burner valves, leave 1 
register open. 

2. Shift to manual combustion 
control. 

3. Shift to standby F. O. p~s. 
4. Shift F. O. suction to tank 

or known oil source. 
5. Clean strainers and check 

valve lineup of the F. O. 
system. 

6. Secure boiler steam stops, 
if necessary, to prevent the 
total loss of steam pressure. 

ASSOCIATED CASUALTIES 

1. Boiler n are back. 
2. Loss of steam. 



EliGINEERIW CASUALTY 

B-2 FIRE ROOM 

WA'lER IN FUEL OIL 

INDICATED SIMPl'OH3 
AND/OR CAUSES 

SYMPl'OMS 
1. Burners sputtering, 

fire going out. 
2. tellS ©f atee prIlI!S1U'e. 
3. Temperature of F. O. 

fluctuating. 

CAUSES 
1. F-;; O. contmninat~d with 

ballast salt water. 
2. F. O. contaminated with 

fresh water leaking 
from steam heating 
coils. 

• 

ACTION TO BE TAKEN 

1. Shift F. O. suction to 
uncontaminated F. O. tank. 

2. Sea-\U'e burner valve!!. 
3. Reduce boiler load (conBerve 

!Iteam) • Se curE! boiler st.opiJ 
if necessary. 

4. Clean F. O. lines of 
contaminated F. O. and when 
clear, relight boilers in 
accordance with lighting off 
procedures as posted in 
fire room. 

ASSOCIATED CASUIATIES 

1. Boiler flare back. 
2. Loss of auxiliary 

and main propulsion 
power. 

3. Slag build up in 
furnace. 



ENGINEERING CASUALTY 

B-3 FIRE ROOM 

LOSS OF FEED PUMP SUCTION 

IHDICAl:~~ SYMPl'OM:l 
AND/UH C"'~"" 

SYMPl'OMS 
1. Feed p~ prell!!UI'El 

gauge not regiBt.ering 
pre1:1!:lUr6. 

2" Feed pump overlilpeeding, 
3. Low water level :II'! 

boiler. 
4. High water level in 

deaerating tank. 

CAUSES 
1. Feed P1lllp failed. 
2. Feed P1lIlp vapor bound. 
3. Deaerating tank empty. 

ACTION TO BE TAKEN 

1. Shift to standby feed pump. 
2 • Shift feed P1lJ1l> suction if 

necessary. 
.3. Take acti. on procedures of 

law water in boiler if water 
level goes out of sight. 

4. Refer to B-4. 

ASSOCIATED CASUALTIES 

1. Damage feed P1lIlp. 
2. Damaged boilers. 
3. Loss of auxiliary 

and main propulsion 
power. 



:ENGINEERING CASUALTY 

B-4 FIRE ROOM 

LOW WATER IN BOILER 

INDI~A:TED SYMPTOMS 
ANDIOR CAUSES 

SYMPTOMS 

1. Low water level 
indicated in water 
glasses or eye-hi level 
indicator. 

ACTION TO BE TAKEN 

1. Secure fuel oil supply to 
burners. 

2. Close feed water check valves. 
3. Blow down water level gauge 

glasses to determine true 
water level in boiler. 

4. Secure blower to boiler and 
secure stop valves. 

5. Relieve boiler pressure by 
hand releasing gear of boiler 
safety valves. 

6. No attempt should be made to 
put boiler back in operation 
until boiler has been 
inspected for damage. 

ASSOCIATED CASUALTIES 

1. Boiler tube failure. 
2. Loss of auxiliary and 

main propulsion power. 



ENGINEERING CASUALTY 

B-5 FIRE ROOM 

HIGH WATER IN BOILER 

tD 
I 

V1. 

INDICATED SYMPTOMS 
AND/OR CAUSES 

SYMPTOMS 
1. FUll water level indi­

cated in gauge glass. 
2. Reduced superheat 

temperature. 
3. Carry-over (priming) 

(moisture) to main and 
auxiliary steam prime 
movers, causing them to 
vibrate and slow down. 

CAUSES 
1. Excessive feed pump 

pressure. 
2. Defective feed water 

level regulator. 

ACTION TO BE TAKEN 

1. Close feed check to boiler. 
2. Reduce load of steam driven 

prime movers to eliminate or 
reduce carry over and priming 
of boiler, lowering water 
level in boiler. 

3. If necessary, remove boiler 
from line, securing burners, 
stop, etc., and"use surface 
blow if so fitted, or the 
bottom blow to lower water 
level, frequently blowing 
down gauge level glass to 
determine true water level 
in boiler. 

4. Follow lighting off procedure 
when putting boiler back in 
service. 

5. Adjust feed pump pressure 
regulator. 

6. Control water level by manllal 
control till defective feed 
water level regulator has 
been repaired. 

ASSOCIATED CASUALTIES 

1. Serious casualties to 
steam-driven prime 
movers. 

2. Loss or reduced steaming 
capacity of boiler 
affected during correcti 
action period. 



ENGINEERING CASUALTY INDIC~~ED SYMPTOMS ACTION & BE TAKEN ASSOCIATED CASUALTIES 
.,,~ ,n '" no T.'C' 

B-6 FIRE ROOM 

MAJOR FUEL OIL LEAK 
SYMPTOMS 
1- Visual evidence. 1- Secure F.O. service pump and 1- Loss of main and 
2. Pressure gauge readings suction valve from settler auxiliary steam 

indicate F.O. loss. tank, conserve steam. equipment. 
2. Alert ship and ready fire 2. Fire or fire hazard 

fighting equipment. present. 
CAUSES 3. Correct cause of F.O. leak 
1- Rupture in F.O. piping and remove fire hazard. 

system. 4. Put boiler and its 
2. Vibrations caused associated equipment back 

strainer covers to in service. 
loosen and/or various 5. Condition may necessitate 
drain valves to open. carrying out the procedure 

for loss of pressure. 
6. Refer to B-1 

tIl 
I 
~ 



ENGINEERING CASUALTY 

B-7 FIRE ROOM 

FORCED DRAFT BLOWER 
FAILURE 

tIl 
I ..., 

INDr.~~!ED SYMPTOMS 
ANDIOR CAUSES 

SYMPTOMS 
1. Low or loss of pressure 

on draft indicator 
gauge. 

2. Excessive black smoke 
from boilers. 

3. Boiler panting. 

CAUSES 
1. Mechanical or electrical 

failure of prime mover 
of blower, or blower 
itself. 

2. Dearrangement to dampf'"" ' 
or linkage. 

, . 

ACTION TO BE TAKEN 

1. If two blowers are in 
operation, speed up blower 
not affected and open up 
crossover dampers, if so 
fitted, reduce steam 
requirements to meet com­
bustion balance. 

2. On systems with only one 
blower, or not fitted with 
crossover dampers, secure 
boiler and operate at 
reduced rate one boiler 
operation. 

3. For maximum steaming capacity, 
use boiler with blower for 
main propulSion and operate 
affected boiler on natural 
draft for auxiliary steam 
supply, reduce auxiliary 
steam requirements as much 
as possible. Secure exhaust 
blowers for the space and 
increase speed of supply 
blower 

ASSOCIATED CASUALTIES 

1. Reduced steaming 
capacity. 



ENGINEERI~G CASUALTY 

B-8 FIRE ROOM 

HIGH SALINITY IN BOILER 
WHILE STEAMING 

INDICATED SYMPTOMS 
ANn/oR GAIlSF.'l 

SYMPTOMS ' 
1. High reading on the 

electrical conduct.ivity 
meters or salinity 
indicators. 

2. Test.ing of boiler water 
samples. 

3. Excessive water in 
system necessitating 
dumping. 

4. Loss of superheat due 
to priming. 

CAUSES 
1. Contamination leakage 

from: 

a. Main and/or 
auxiliary condensers 

b. Salt water cooled 
air ejectors 

c. Distilling plants 
d. Salt water cooled 

gland-exhaust 
condenser 

ACTION TO BE TAKEN 

1. Reduce boiler load to 
prevent priming. 

2. Locate source of salinity 
and correct same'n 

3. Remove boilers from line, 
one at a time, and freshen 
up by bottom blow and 
feeding. 

4. Do not let the water level 
get below a safe level in 
the gauge glass. 

5. Restore compound ratios 
within the boiler. 

6. Use continuous blow to 
evaporators, while steam­
ing, for re-distilling. 

ASSOCIATED CASUALTIES 

1. Severe priming. 
2. Heavy scaling of boiler 

shell and tubes. 
3. Resulting in overheating 

of the boiler tubes. 



------- - ---

ENGINEERING CASUALTY 

B-9 FIRE ROOM 

BOILER CASING EXPLOSION 
WHILE LIGHTING OFF WITH 
LITTLE OR NO FORCED 
DRAF'l' 

to 
I 

'D 

INDICATED SYMPTOMS 
AND/OR CAUSES 

CAUSES 
1. Insufficient draft. 
2. Poor atomization. 
3. Inadequate circulation 

of air between casings. 

ACTION TO BE TAKEN 

1. Close quick-closing master 
fuel-oil valve and each 
individual burner supply 
valve. 

2. Notify Watch Fhgineer. 
3. Employ fire fighting 

procedure as necessary. 
4. Stop fuel-oil service pump. 
5. Stop feed pump and close 

checks to prevent high water 
level. 

6. Insure that the casing, 
furnace and fire room are 
well vented of explosive 
flames. 

7. Do not re-light until extent 
of damage to boiler has been 
ascertained. 

ASSOCIATED CASUALTIES 

1. Grave injury to 
personnel. 

2. Serious damage to 
boiler, its fittings 
and accessories. 

3. Damage to boiler 
refractories. 



ENGINEERING CASUALTY 

B-IO FIRE ROOM 

FUEL OIL FIRE 

INDICATED SYMPTOMS 
ANn/oR r,AfTS1<S 

(MAJOR FIRE IN FIRE ROOM) SYMPTOMS 
1. Visua..U.y seeing smoke 

in area. 
2. Smell of smoke L~ area. 

CAUSES 
1. Fool' housekeeping: 

a. Oil rags, imf1c1Illllable 
ma terials, etc., no t 
prop<;rly controlled 
in the space. 

ACTION TO BE TAKEN 

1. Close quick-closing master 
valve and stop all fuel pwnps. 

2. Secure burners and close 
registers. 

3. Stop forced draft blowers. 
4. Notify Watch Engineer. 
S. Secure the ventilation supply 

and exhaust fans. 
6. Use foam, high velocity fog, 

C02, in that order. 
7. Secure boilers. 
8. If engine room is abandonded, 

secure blowers and use CO2 
smothering system. 

NOTE: If blowers are in operation, 
judgment, must be used in deciding 
wheter to keep them in operation 
Qr immediately shut them down. 
Conditions may arise in which 
speeding up blowers may be the 
saving of personnel by sweeping 
back the flames, giving men the 
opportunity to escape. Supply 
blowers should then be secured 
as soon as safety of personnel 
permits. It may be desirable to 
keep the exhaust blowers in 
operation in order to remove smoke 
and fumes. When using water, 
position all-purpose nozzle handle 
on II fog" • 

ASSOCIATED CASUALTIES 

1. Loss of main propulsion 
uni t and engine room 
power. 

2. Loss of ship. 



ENGINEERING CASUALTY 

B-ll FIRE ROOM 

FUEL OIL FIRE 
(FIRE IN BOILER CASING) 

INDICATED SYMPTOMS 
AND/OR CAUSES 

SYMPTOMS 
1. Paint blistering on 

boiler front air-casing. 
2. Smoke emitting from 

boiler registers and 
casing. 

3. High stack temperature. 

ACTION TO BE TAKEN 

1. Secure burners and stop 
fuel oil service pumps. 

2. Stop forced draft blowers 
and secure dampers. 

3. Turn on steam smothering 
in boiler casing. 

4. Notify Watch Engineer. 
5. Secure boiler and inspect 

for possible damage. 

ASSOCIATED CASUALTIES 

1. Severe warping of boiler 
parts. 

2. Derangement of boiler. 
3. Reduced or loss of steam 

capacity output. 



ENGINEffiING CASUALTY 

B-12 FIRE ROOH 

FLAREBACK 

INDICATED SYMPTOMS 
ANn/OR. r, A TT~ "'" 

SYMPTOMS 
1. Expll"lC'ion 

CAUSES 
1. Temporar-,f interruption 

of fl1el supply. 
2. Inadequate draft. 
3. Unbl1rned combustible 

gases, from any cause, 
in furnace tube barlks, 
uptakes, or air casing. 

4. Pressure in the furnace 
momentarily exceeds 
that in air casi."lg. 

5. Failure to use torch 
when relighting fires. 

ACTION TO BE TAKEN 

1. Close quick-closing master 
oil valve to burner manifold 
also burner supply valves. 

2. Notify ~oJatch Ehgineer. " 
3. Use fire fighting equipment 

as necessary. 
4. Secure boiler main steam stop. 
5. Adjust feed check valves or 

stop feed pumps as necessary 
to prevent high water. 

6. Speed up forced draft blowers 
and burn any oil accumula­
tions from furnace floor. 

ASOOCIATED CASUALTIES 

1. Oil fire at or near 
boiler front. 

2. Grave injury to 
personnel. 

3. Serious damage to 
boiler, its fittings 
and accessories. 

4. Stack uptake fire. 



ENGINENtING CASUALTY 

B-13 FIRE ROOM 

BRICK OR PLASTIC 
FALLING OUT OF FURNACE 
WALL 

INDICATED SYMPTOMS 
AND/OR CAUSES 

SYMPTOMS 
i. Vibration or panting 

of the boiler. 
2. Overheating of boiler 

casing. 

CAUSES 
1. Action of slag accumu­

lations. 
2. Rapid changes of the 

fUrnace temperatures. 
3. High sustained fUrnace 

temperature. 
4. Improper operation of 

boilers and combustion 
control. 

ACTION TO BE TAKEN 

1. If practicable, secure 
all burners. 

2. Notify Watch Engineer. 
3. If necessary to continue 

operating the boiler, 
burners adjacent to the 
location of the brick or 
plastic fall-out should be 
cut out to avoid damage to 
the boiler casing. 

ASSOCIATED CASUALTIES 

1. Severe warping of 
boiler casing. 

2. Secure steaming 
boiler before serious 
damage occurs. 



------------ - -- ~~ ~- - ~ ~ --

ENGINEERING CASUALTY 

'3-14 FIRE ROOM 

BonER TUBE OR OTHER 
PRESSURE PART CARRIES 
AHAY 

IND!:~A;~~ SYl'lPTOl'lS 
ANU/U!( r:AT!q~ 

SYMPTOMS 
1. Hi.:Jsing n!"Jise fl"Om the 

interior or exterior of 
the beiler. 

2. Increased make up feed 
req'~irements • 

3. Visually seeing steam 
and water escaring. 

4. Higher ~·.O. pressure 
required. 

5. Increased F.O, ccn<-~~­
tion. 

ACTION TC BE TAKEN 

1. Secure fuel oil to burners. 
2. Speed up blowers to carry 

steam up the smokestack. 
3. Simult.aneously secure boiler 

stope, notify Watch Engineer. 
4. Open safety valves by hand 

to relieve steam pressure. 
S. Except when failure was 

caused by low water or large 
leak, continue to feed the 
boiler so as to maintain 
wat,er level until boiler has 
cooled. 

6. Secure all air to boiler as 
soon as pressure has decreased 
and steam does not escape into 
fire room. 

7. Allow boiler to cool slowly. 

ASSOCIATED CASUALTIES 

1. Reduced or loss of 
steam supply. 

2. Damage to brick and 
furnace insulation of 
boiler from steam and 
water. 



ENGINEERING CASUALTY 

B-15 FlRE ROOJ1 

I£3:,JF FEED PilllP 
PRESSURE 

tD 
I 
I-' 
\J"t 

INDICATED SYMPTOl1S 
~OH r:ATTSFS 

SYI1PTOMS 
1. Feed p1Lntj) pressure gauge 

nat registering pre8RUl"e. 
2. kVJ water level iT, 

bcilers. 
3. High wa t.er level in 

deaerat.ing tank. 

CAUSES 
1. Lo8s of pump suction by: 

a. D.G. heat.er or tank 
empty. 

b. Vapor or air bound 
feed pump. 

c. Overspeecl governor on 
feed pump t.ripped. 

d. Pressure regulator 
governor failure. 

ACTION TO BE TAKEN 

1. Secure affect.ed pump and 
put. st.andby main feed pump 
into service. 

2. Reduce st.eam c;mllumpt.ion 
demand. 

3. Put. emergency auxiliary 
feed pump into service. 

1;. If wat.er goes out. of sight. 
in boiler gauge glass, put. 
into act.ion casualt.y 
control for low wat.er in 
boiler. 

S. Refer to B-1;. 

ASSOCIATED CASUALTIES 

1. Casualty to feed pump. 
2. Reduced or loss of 

auxiliary and main 
propulsion power. 

3. Casualty to boilers. 



ENGINEBRING CASUALTY ASSOCIATED CASUALTIES INDICATED SYMPTO~~ 
ANn/OR r.m.qRC; 

----------------~--~~~~~~----~----------------------~~---------~-----

B-16 FIRE ROOH 

FAIDJRE OF EMERGENCY OR 
AUXILIARY FEED PUMP TO 
TAKE SUCTION-

SYMI'TO!-!S 
1. Ir..dit:atioTA. un :pres~iurd 

gauge or fbed pawp 
discharge. 

::.. u)wering ",1f the water 
level in the b";ilera. 

3. Erratic opera Lion 0 f 
the feed plll!1p. 

CAUSES 
LD'7cr. heater or tarlk 

empty t.hat pump is 
taking sue tj.or. from. 

2. Pump vapor b01md or 
alr locked. 

3. Mechanical failure to 
pump: 

a. Steam valve settings 
b. Suction or discharge 

valves in water end 
c. Pumps piston rings, 

water or steam end 
worn beyond maximum 
wear limi ts; packing 
gland water end no t 
set up properly 

1. Sec1.'.re pump. 
2. :St.art up a main feed pump 

LStldIlg sue t.lor; from known 
f ('ed water avai.lable supply, 
malr:tainlng a oafe water 
level in boilers. 

"3. If water goes out of sight, 
'lse pr~cedure for low water 
in boiler (Refer to B-4). 

4. Check out causes for the 
ca~·;lal ty and correct. 

1. Securing boiler due to 
low water. 

2. Reduced or loss of 
auxiliary and main 
propulsion power. 



ENGINEffiING CASUALTY INDIC)~ZED SYMPTOMS ACTION TO BE TAKEN ASSOCIATED CASUALTIES 
AND OR CAUSES 

B-17 FIRE ROOM 

WATffi GLASS CARRIES AWAY 
ON BOILER 

SYMPTOMS 
1. Visual: cracked or l. Use quick closing valves and l. Serious injury to 

br<)kw gauge glass. secure top and bottom of water personnel close to 
2. Dripping D f water a.nd column of damaged glass. gauge glass 'lhen gauge 

hiclsing of steam 2. Opan drain on water column of glass carried away. 
escaping from gaugR damaged glass. 
glass assembly. . 3. Replace damaged glass follow-

ing manufacturer's instruction 
for installation of gauge 

CAUSES glass. 
1. Worn gauge glass. 4. Use other glass for water 
2. Improper installation level indication and 

of gauge glass. maintaining proper water 
level. 

td , 
I-' ...., 



ENGINEERING CASUALTY INDI~~ZED SYMPTOMS ACTION TO BE TAKEN ASSOCIATED CASUALTIES 
AND, OR CAUSES 

B-18 FIRE ROOM 

FAILURE OF COMBUSTION 
CONTROL SYSTEr 
(HAGAN SYSTEM) 

SYMPTOHS 
l. Reduced boiler steam l. Shift to manual combustion l. Reduced or loss of 

pressure. control. steam pressure. 
2. Irregular operation of 2. Check out master sender of 2. Loss of main propulsion 

combustion control system. and auxiliary equipment. 
system. 3. Check out compensating re-

3. Low air pressure alarm lay of unit. 
rings. 4. Check out variable ratio 

regulator of unit. 
5. Check out receiving 

CAUSES regulator of unit. 
l. Air supply below 6. Check out air supply system. 

minimum required 
pressure. 

2. Defect in mechanism 
of combustion controls. 

to 
~ 
(X) 



ENGINEERING CASUAl/IT 

B-19 FIRE ROOM 

FAILURE OF COMBUSTION 
CONTROL SYSTEM 
(BAILY SYSTEM) 

INDIC~TED SYMPTOJ1S 
AND/OR CAUSES 

SYMPTOMS 
1. Reduced boiler steam 

pressure. 
2. Irregular operation of 

combustion control 
system. 

3. Low air pressure alarm 
rings. 

CAUSES 
1. Air supply below minimum 

required pressure. 
2. Defect in mechanism of 

combustion control. 

ACTION TO BE TAKEN 

1. Shift to manual combustion 
control. 

2. Check out master pressure 
controller unit. 

3. Check out air relay units. 
4. Check out selector valves. 
5. Check out fuel air ratio 

controllers. 
6. Check out power units. 
7. Check out air supply system. 

ASSOCIATED CASUALTIES 

1. Reduced or loss of steam 
pressure. 

2. Loss of main propulsion 
and auxiliary equipment. 



ENGINEERING CASUAL 1"£ 

B-20 FIuE ROOM 

':;'ACK UP-TAKE FIRE 

b:l 
I 

"" o 

INDICATED Sl1lPTOHS 
AND/OR CAUSES 

SYMPTOMS 
1. Stack temperature rising 

rflpidly flbove normal. 
2. Uptake casing PCi.i't, 

blistAring and burning 
metal warping. 

CAUSES 
1. Poor and incomplete 

combustion. 
2. Acc~~ulation of soot. 
3. Insufficient soot 

blo,ling and clea.'1ing of 
tube s and up tal< es . 

4. Defective soot blo-'~rs 
or improper sequence of 
blowing tubes. 

ACTION TO BE TAKEN 

1. Secure F.O. to boiler and 
close air register. 

2. Use portable and/or semi­
portable C02 fire extinguisher 
if necessary. 

3. Use steam soot blowers. 
4. Ready fire fighting equip­

ment in area. 
S. Reduc e s team demand and 

secure steam stops on 
boiler if necessary. 

6. Inspect affected boiler for 
damage and test prior to 
putting boiler back in 
service. 

ASSOCIATED CASUALTIES 

1. Reduced steaming capac it: 
2. Burned out air I\3ater an, 

possible economizers if 
installed. 



ENGINEERING CASUALTY 

D-l DIESEL ENGINE 

ENGINE SLOWS DOWN 

INDICATED SlMPJ.'OHS 
AND/OR CAUSES 

SYMPl'om 
1. Will not respond to 

throttle. 

CAUSES 
1. Governor and/or controls 

not functioning properly. 
2. Fuel oil pump capacity 

imr-c.ired. 
3. Obstructed exhaust 

system. 

ACTION TO BE TAKEN 

1. If twin screw, reduce speed 
of unit not affected. 

2. Notify bridge. 
3. Check out fuel oil system, 

f1lters, strainers, etc. 
4. Check out governor and 

controls. 
5. Check fuel oil pump capaCity. 
6. Check exhaust system for 

obstructions. 

ASSOCIATED CASUALTIES 

1. Reduced power output 
of unit affected. 

2. Reduced maneuver­
ability. 



ENGINEERING CASUALTY 

D-2 DIESEL ENGINE 

STOPS SUDDENLY 

INDICATED SYMPTOMS 
AND/OR CAUSES 

SYMPTOMS 
1. Will not respond to 

throttle. 
2. Unable to restart engine. 

CAUSES 
1. Obstructed fuel oil 

supply system. 
2. Governor or controls not 

funtioning properly. 
3. Air bound IN fuel oil 

system. 
4. Frozen or ~n;'>led bearing 

and shafting. 

ACTION TO BE TAKEN ASSOCIATED CASUALTIES 

1. If twin screw, rea" ".. spee 
of unit. Do not overload 

1 .. 1• Loss of power of unit. 

engine. 
2. Notify bridge. 
3. Check our fuel oil supply 

system for obstructions or 
air bound. 

4. Check out governor and control. 
5. Jack over unit to see if free. i 

I 
I 

2. Reduced or loss of 
maneuverability. 



ENGINEERING CASUALTY 

D-3 1ST TYPE DIESEL 

LOSS OF ATI\ PRESSURE 
TO AIR CLUTCH 

INDICATED SYHPrONS 
AND/OR CAUSES 

SYMPl'OMS 
1, ~"l.>~ne overspeeds and 

trips out. 
2. Low air pressure alarm 

rings. 
3. Indication of loss of 

air suppl¥ on gauge 
reading. 

4. Odor from clutch 
slipping (burIU,ng). 

CAUSES 
1. Interruption in suppl¥ 

line of air to clutch 
and assembl¥. 

2. Ruptured air line or 
clutch tire. 

3. Air compressor failure. 

ACTION TO BE TAKEN 

1. Bring throttle and clutch 
control to stop position. 

2, Check out air compressor. 
Refer to! A-l4A 

JO Check for ruptu.re in Ilir 
suppl¥ system. 

4. Check for obstruction in air 
suppl¥ system. 

5. If clutch is afire, use C~2 
Re~ fire fighting equipmeitt. 

6. Reduce speed of unaffected 
unit to prevent overloading. 

ASSOCIATED CASUALTIES 

1. Reduced or loss of 
maneuverabUi t7. 

20 Fire in engine space. 



ENGINEERING CASUALTY 

D-4 DIESEL ENGINE 

ELECTRIC POWER FAILURE 
TO GOVERNOR CONTROL MOTOR 
AND AIR CLUTCH 

INDICATED SlMP'.l'OJo5 
AND/OR CAUSES 

SIMPl'OMS 
1. iliTisp"~ will slow i -;."'.. to 

idling speed. 
2. Clutch control will 

return to neutral 
position. 

3. Eng:! ne will not respond 
to governor clutch 
controller. 

CAUSES 
1. Blown fulles in controller 

circuit. 
2. PoWer tailure to 

controller circuit. 
3. Open circuit in Il7lltem. 
4. Dirty or broken contacts 

in controller. 

ACTION TO BE TAKEN 

1. Check power to controller. 
2. Check fuses to controller. 
3. Check tor open circuit in 

II7IItem. 
4. Check controller tor broken 

or dirty contacts. 
$. Use manual throttle control 

and manual clutch control 
until casualty to un1 t is 
corrected. 

ASSOCIATED CASUALTIES 

1. Momentary reduced, 
or loss ot, 
maneuverablli ty. 



EJlGIliEERING CASUALTY 

D-5 DIESEL ENGINE 

UIIABU: TO START El«lINE 
(ElECTRIC STARTING) 

INDICATED SIHPl.'OMS 
AND/OR CAUSES 

Sn1PTOMS 
1. Engine will not tUll'n 

over when pressing 
starter button. 

CAUSES 
1. Batteries are low or 

(I",a:i. 
2. Poor connection in 

starter but~, 
batteries or ClItHl 
circuit in system. 

3. Starter motor open or 
• ~"".. worn motor brushes. 

l;. "€np;ine frozen, or water 
in cyJ.inders. 

ACTION TO BE TAKEN 

1. Replace or charge batteries. 
2. Check starter electrica:i. 

~~_ -.-. for open or poor 
connections • 

). Cheok condition of starting 
IIIOtor. 

4. Cbeok engine for freeness by 
.jlick;ng owr. 

5. Use air motor to start engine 
and make repairs to electrical 
starting system. 

ASSOCIATED CASUALTIES 



ENGINEERING CASUALTY 

D-6 DIESEL EtKlINE 

IDW LUBE OIL ffiESSURE 

INDICATED SDIPl'ONS 
AND/OR CAUSES 

SYMPTONS 
1. Pressure gauge indicates 

low lube oil pressure. 
2. L.O. low presl''H'. alara 

wUl ring. 
3. lWIg;I.ne noise will 

increase (bearings, 
valve gear, etc.) 

CAUSES 
1. Low lube oil in BUl1Ip. 
2. Restricted lube oil 

strainere and/or tilters 
and lines. 

3. Lube oil ~ failure. 
4. Broken lube oil line. 

ACTI9.N TO BE TAKEN 

1. Secure engine ~diatel,y 
2. Check L.O. level in su.",. 
3. Check L.O. strainers, tilters 

and lines. 
4. Check L.O. pU11p capacity. 

ASSOCIATED CASUALTIES 

1. Overheating of engine. 
2. Burned out or seizing 

of bearings. shaft, 
pistons, etc. 

3. Loss of use of unit. 
4. Possible crllDkcase ex­

plosion. 



ENGINEERII«} CASUALTY 

D-1 DIESEL EMlINE 

EMlINE OVERSPEEOO 

INDlCATIID SYMPTOMS 
AND/OR CAUSES 

SYMPl'OMS 

ACTION TO BE TAKEN ASSOCIATED CASUALTIES 

1. Rapid incre_ in engine 1. Bring engine c:ontroller to 1. Loss of power of unit 
operating speed. stop or slow speed. affected. 

2. Over-speed trip out and 2. Check governor for parts 
stops engine. failure or low 011 level. 

3. Check throttle lineage and 
injector racks for proper 

CAUSE§. freeness, etc. 
1. Improper adjustment or 4. Operate engine with proper 

governor parts failure. loads and speed for condition 
2. Low 011 level in present. 

governor. 
3. Fuel pump or injector 

racks sticking. 
4. Throttle linkage loose 

or binding. 
S. Removal of load from 

engine too rapidl7. 
(hea~ seas, gen. load, 
etc.) 



ENGlliEERING CASUALTY 

D-8 DIESEL EOOlNE 

lEAK IN LUBE OIL COOLER 

INDICATED SYHP'l'OKS 
AND/OR CAUSES 

SYMPTOMS 
1. Engine S1lIIIp level 

dropping. 
2. Test cock on cooler 

indicates L.O, in 
cooling water. 

3. Lube oil pressure drops. 

CAUSES 
1. Ruptured tube or inner 

gasket leaking in L.o. 
cooler. 

ACTION TO BE TAKEN 

1. Secure Engine. 
2. Pressure test cooler, plug 

tube, renew gaskets, or 
replace cooler. 

.ASSOCIATED CASUALTIES 

1. Loss of power of unit 
while repairing. 




