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PREFACE
t,.

I STALLATION, OPERATION, AND OPERATOR'S MAINTENANcl.: OF' DIP.SE1.-NGIN-
DRI EN GENURA101 SETS is designed to enable Marines, in At ny IVfOSslAnd bf any rank, to .
operate and maintain the current family of generator sets.

-TM 07464A-12,
TM 6115-15/2

OF

SOURCE MATERIALS- a. .
,'

GeneratorSet, Diesel Engine Driven, Tactical, Jun 1973 .

Generator Set (DEW. PU-708/G and PLI--709/G Apr 1969-w/ch
1 Jun 1971

',I.;
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INSTALLATION, OPERATION, AND OPERATOR'S MAINTE-.
.. NANCE OF DIESEL-ENGINE DRIVEN GENERATOR SETS.

-... y
VIP)1 . CID u r a e. Introduction .

-1. i
/ .4!. . .

INSTALLATION, OPERATION, AND OPERATOR'S MAINTENANCE OF DIEESEr.-ENGINE-
DRIVEN_ GENERATOR SETS is designedto prOvide the Marine with the required-knowledge. to
install, operate, and perform organizational maintenance on. mobile electric power systems
currently used by the Marine Corps..

ADMINISTRATIVE INFORMATION

ORDER OF STUDIES
I

Number
Study Unit Study

Hours subject Matter

3 700 Series Generators
3 DOD Serifs Generatot-s'
3 Safety
2 REVIEW LESSON
2 FINAL EXAMINATION

1

2
3

13

RESERVE RETIREMENT
CREDITS: 4

la

EXAMINATION: Supervised final examination without text or notes; time limit,
2 hours.

MATERIALS: MCI 11. 19c, Installation, Operation, and OperatOr's Maintenance.
of Diesel-Engine-Driven Generator Sets.

r RETURN OF'
MATERIALS:

Review lesson and answer sheet.

Students who successfully complete this course are permitted
to keepthe course materials._

Students disenrolled for inactivity or at the request of their
comm ding officers will return all course materials, ..

HOW TO TAKE THIS COURSE

This course contains 3 study units. Each study unit begins with a general objective which
is a statement of/What you should learn from th4 study unit. The study units are divided into
numbered work unite, each presenting one or more specific objectives. Read the objective(s)
and then the work unit text. At the end of the work unit teat are study questioas which you should
be able to answer without referring to the text of the work unit. Aft answering the-questions,
check your answers against the correct ones liked at the end of the tudy unit. U you miss any
of the questions, you should restudy the, text of the work unit until you understand the correct
response. When you have mastered one study unit, move on to the next: After you have completed
all study Units, complete the review lesson and take it to your training officer or NCO for mailing
to MCI. MCI will mail the final examination to your training officer or NCO when you pass the'
review lesson. ft
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MARINE CORPS INSTITUTE

Welome to The Marine Corps
Institute correspondence training pro-
gram. By enrolIJng in'this course, Tin
have shown a detii/re to improve the
skills _you need for effective Job perfor-
mance, 'Wird MCI his provided materials
to help you Achieve your goal. Now all
you need is to develOp your own method
for using tire materials to befiredvan-
tage.

'the following guidelines present
a four-part approach to completing your
MCI course successfully:

1. Make ii. "reconnaissance" of
your materials;

2. Plan your study time and choose
a good study environment;

3.- Study thoroughly and system-
atically;

4. Prepare for the final exam,

I. MAKE A "RECONNAISSANCE" OF
YOUR \TERI LS

Begin ttith,a look at the course
introduction page. Read the COURSE
INTRODUrrION to get the "big picture"
of the course. Then read the MATERIALS
section neir,the bottom of the page to
find out which textis) and study aids you
should have received with the course,
If any of the listed materials are miss-.

Ing, see Information for MCI Students
to find out howto get them. If you have
everything that is listed, you are ready
to "reconnoiter" your MCI course.

e."

Read through the table(a) of con-
tents of your text(s). Note the various
subjects covered in the course and the
order in which they are taught. Leaf
through the textts) and look at the illus-

U
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E
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trations. Read a few work unit ques-
titIss to get an idea or the types that are
asicf. If MCI provides other study
aide, such as a slide rule or a plotting
board, --familiarize youre'lf with them.
Now gel down to specifics!

II. PLAN YOUR STUDY TIME AND
CHOOSE A CIOOD STUDY Et:l'IRON-

;WENT

From looking over ttt, course
materiars, you should have some idea
o' how much study you will need'to com-
plete this course. But "some idea" is
not °enough. You need to work up a
personal study plan; the following steps
should give you some help.

et a calendar and mark those
days oT the week w nen yourhave time
free for study. Two study periods per

eek, each laSting 1 to 3" hours, are
s:Igkesfed'for completing the minimum
two study units required each mouth by

IN,,MC1. Of course, /work and'otheu
schedules are tot the same for everyone,'
The important thing Is that you schedule
a regular time for study on the same
days of each week.

°Read the ,eourse introduction
page again. The section marked ORDER t
OF STI-DIES.tells you the number of
study'units In the course and the approx-
imate number'of study hours you will
need to complete each study unit. Plus
these stilly hours into your schedule,-
For example, if you set aside two 2-hour
study perityls each weekand the 9RD R
OF STUDIES estimates 2 study hours or
your brat study unit, yotould easil
schedule and complete the first study
unit in one study period. On youi- cabin,
dar you mould mark "Study Unit 1" on the

t ,
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appropriate day, Suppos- e that the
aecond study unit of your course re-
quires 3 study hours. In that case, you
would divide the study unit in half and
won on eackhalf during a separate 191.
study perto You would mark your
calendar accordingly. indicate onjour
calendar exactly when you plan to work
on each Study unit for the entire course,
Do n onot forget to schedule one or two
study periods to prepare for the final
exam.

CO Stick to your schedule.

Besides planning your studyp
\time, ypti should also choose a stu,qy

environment that is right for you. fMost,
people need a.quiet place for study, like
a library or a reading lotinge; ether
people study better where there is back-
ground music: still others prefer to study
out-of-doors. You must chciose your'
study environment carefully so that it
fits your individual needs,

TH. STUDY THO,ROUGHLY AND
SYSTEMATICAL.I.Y

Armed with a Workable schedule
and situated in a good study'environment
you are now ready to attack your course
study unit by study unit. Ta begin. turn
to the first page of study unit 1, On this
page you will find the study unit objsktive,
a statement of what you should be able to
do after completing the study unit. -

DO NOT begin by reading the ;

work unit questions mid flipping through
the' text fort answers. If you do so,
you will prepare to fail, not pass, the
final exam. instead, proceed as fol-
lows:

CI Read the objective for the
first work unit and then read the work
unit text carefully. Make notes on
the ideas you feel are important.

0 Without.referring to the text,
'answer the questions at the end of the
.nork unit.

0 Check your answers against
the correct ones listed at the end of
the study unit.

0 If you miss any of- the questions,
res4udy the work unit until you understand
the correct response.

.-'0 Go on to the next work unit and re-
peat itgps CI through 0 until you have com-
pleted ail the work units in the study unit. .

J

. o.

..
,Follolv the. same procedure for each

'study unit of the course. If you have
problems with the text or Wfotk unit questions
thatyou cannot solve on your own, via
-yo4 section OIC or NCO'S for help, If
he cannotteid ;feu., 'request assistance from.

I ori,,the. Student Coure..COntent Arasia-
Request en91ucied with thilkeourse.

en you have finished all the study .
s. complete the course revievilesson.

ry to antkity each question wtt'hout the aid of
reftetence 'materials. However, if you do not
know an ans,ter, -look it up, When you -have
finifihe6 the lesson, 'take, it to your training

--officer OraNCO for mailing to MCI. MCI
-7* will oradejt.and.,send you a feedback sheet

lLsting course references for any questions
that you MI El tti,;..

It:. PREPARE FOR THE FINAL. EXAM
4,

How do you prepave for tile final
exam '' Follow these four stept:.

0 Review each study unit objective
as a summary of whatwaviatight in the
course,

°Reread all porgons of the text
that you found particulirly difficult.

°Review all the work untiMuestions,
paving special attention to those xou missed
the first tittle around.

© Study t14 course review
lesson, paying particular Wrntion

, to the questions yOu missea;

If you follow these simple
steRs, you should do well on the
final. GOOD LUCK !

viii
8

,

t



1

a

4

10

7

.a

STUDY UNIT 1

700 SERIES GENERATORS A

a V

STUDY UNIT OBJECTIVV: UPON SUCCESSFUL, COMPLETNN OR THIS STUDY UNIT,
YOU WILL BE ABLE TO IDENTIFY THE VARIOUS TYPES AND THE CAPABILITIES OF
THE 700 SERIES GENERATORS. YOU WILL ALSO BE ABLE TO IDENTITY
DUTIES FOR INSTALLATION, OPERATION, AND PERFORMANCE OF OPERATOR'S
MAINTEVANCE.

"MARINE, I have a special assignment for you. For the next few days you are going to
operate a generatoi set:"

You have been told this by your unit leader, and you are asking yourself. "What dot do
now ?" This study unit will answer that question by providing you with the ability to identify the
five types of generators and their chartcteristics, as well as determine how to install, operate,
and perform limited maintenance on them.

Work Unit 1-1. DESCRIPTION

LIST BY NAME THE FIVE GENERATOR SETS THAT MAKE UP THE 700 SERIES.

DESCRIBE THEXAPABILITIES OF EACH OF THE FIVE TYPES OF GENERATOR TS
IN THE 700 SERIES.

The PU-708. 709, 710,, 711. an 712 are the five generators that make up the 700 series.
While these generators differ from each other in some ways, which will be 'discussed in this
work unit, they aie all a compact. transportable source of a. c.' power. These generators
offer precise 120/208 or 240/416 volts a. c. and each is driven by a water- cooled diesel engine.

Note: There are two general classifications of generator Bets. Jitility and Precise.
"Utility" generator sets do not hitve close frequency anA voltage regulation, and are
us&I on loatis where close regulation is..nol required (i.e. Lights). "Precise"
generator sets, on the other hand, do have close voltage and freqump regulation,
and are used on loads requiring close regulation (i.e. Communication equipment).

The generators incorporate radio intekerenceesomponentry to prevent interference with
the Rad, as well as safety devices to protect the generator. However. they do differ In some
ways, and by comparing the capabilities listed in table 1-1, you should be able to see these
differences.

Note: Throughout...the text; Hz will refer to h%rtz aid KW will refer to kilowatts. Hertz
(Hz) is a measure of the frequency output pf the generator. Kilowatt (KW) is a unit
of power.

Table 1-1. Capabilities of 700 Series Generator Sets

J

J

idler`
PU-708

_

PU-709
'

PU-710
,.,.
-

..
PU-711 PU-712

'FUEL TANK CAPACITY 25 GAL 25 GAL

i ..
r

40 GAL 40 GAL 50 GAL

OIL CAPACITY
"'"'

11 QTS 11 QTS 15 QTS 15 9TS 19 Wi'S

COOLANT SYSTEM CAPACITY - 13.qTs 38 alTs 28 gTs 32 QTS

VOLTAGE OUTPUT
120/ 208
240/416

120/206
240/416

120/208
240/416

120/208
240/416

120/208
240/416

FREQUENCY OUTPUT 60 Hz

..

400 Hz 60 Hz 400 Hz 60 Hz

KW RATING

.

30 KW 30 KW 45 KW 45 KW 60 KW-

9
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11)04.1sing table 1-r.. yot shoulgsee`thet ttje PI1-708 and PU-709 have basically -the s ame
capabilities. The PU-708 and PU-709 have the same Nei. oil, and water capacities; voltage
output, and KW rating., However, the two generators doAl,iffer in frequency output. The PU-708

-generator puts out 60 Hz, While the PU-709 generator ipplies 490 117..

The PU -710 and PU-711 have basically the tiatale capabilities (table 1-1), except for the'
frequency output. When comparing the 708 and 709 with the 710 and 711, you should nd that t
fuel, oil, and water capacities vary, as well as the KW ratings. By using this inform Hon, ou

- should be able.to determine that a greater amount of power can be provided with the 7 0 or 711
Q. than with the 708 or 709; in fact, 15 KW more.

The /U -712 is the last member of this family. ft differs from the others in every way
except voltage output (table-1-1). The fuel, one and w'ater capacities are larger, a's is the amount
of power output (60 KW's) the generator can supply. You. should be able to see by looking at table
1-1 that there is one constant factor in dealing *ith any'of the members or the 700 Series: they all
are capable of supplying the same voltage outputs.

EXERCISE: Answer the following questions and check your responses against those listed at the
end of this study unit.

i.

a 1. List the five generators found in the 700 Series family.

a.

b.
c.
d.
e.

2. The capabilities of the PU-708 and P11-709 differ. What is this difference'?-

Os 3. 1,0)o the PU-7119 and PU-711 provide a greater or lesser an tint of power' (KW). . ..

than the K'U-108 and PU-709? 1.
.-

.

Work

4. The PU-712 is a
I.

K,W rated generator.
r

. . . ..

5. The voltarsmoistffut of all 700 Series generators is 120/208. or -/---Th'
IT .

Unit 1-2. INSTIAATION - UNCRATIN'G

LIST THE THREE STEPS FOR UNCRATING THE 700 SERIES GENERATOR SET.t

STATE WHAT SIZE FORKLIFT OR CRANE IS REQUIRED TO LIFT THE GENERATOR.

The first step for installing the generator for operation is uncrating. This is done in the
following manner.

Unloading. This is the process of removing the generator from Its carrier. This can
be done by using a forklift or crane. The lifting capacity of the crane or forklift should be at
least equal to the weifilit of the generator set. You should remove all tiedowns or blodking
devices. Slowly lift the crate from the carrier, and move it to the place where the generator set
will be uncrated.

. Removal of crate (numbers In parenthesis refer to figure 1-1): When uncrating the
generator skt, exercise great care with crowpars, pinch bars, and hammers to avoid damage,

nto the geeraNer set. Cut all reinforcing straps (3). Disconnect the prate top, ends, and sides
by removing nails. l

Removal of #p/Aking Material. Remove the barrier bag (A), desiccant bag (2), carriage
bolts (7), nuts (4). and washers (5 and 6). Remove any cushioning material from around the
generator set. Remove all chocks and tiedOw ich may be used to secure the set during
shipment. Remove the bolts that mount the enerat se to the wooden skid (A If ctical.
A tore the wooden skid for useduring reshipment. If desired, the generator set may ft
attached to the wooden skid during operation. - -

1-2
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I

t

k
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fib

1. rter bag
2. Desiccant bag
3. Reinforcing straps
4. Nut

5. Lockwasher
a. F:lat'washer
7. Carriage bolt
8. Generator set skid

.

Fig 1-1. Shipping crate.

N.

VERCISE: Answer the following questions and check your responses against those listed at th
end lCf this unit.

1. List the thr e steps for uncrating the 700 Series generator "set.

b.
c.

Whentunloading the generator
shoat] beat least

from the carrier, the lift' g capacity dT the forklift
to the weight of the generator set.

3. During removal of crate from
then remove the

around generator set, you first remove straps and
out of the top, sides, and ends of crate.

Work Unit 1-3. INSTALLATION L MOVING

LIST THE PROPER EQUIPMENT FOR MOVING THE 700 SERIES GENERATOR A SHORT
DISTANCE.

DESCRIBE THE PROCEDURE FOR MOVING 'A 700-SERIES GENERATOR WITH A FORK-
LIFT,

DESCRIBE THI. I;7PROCEDURE FOR MOVING A 700 SERIES GENERATOR WITH -A CRANE.

After the generator set has been uncrate 'iyou may want tt) move it to an area uwhe
JO. ,

can begin work on it. This can be accoMplish by u'Sing the moving procedures listed b
t

)S, Equipment LI "d to move the generator set, To move an unpacked generator set frowI
one location to another, use a forklift truck with a minimum load rating no less than equal
to the weight of the generator set or use an overhead crane with a minimum load rating no
less thanequal to the weight of he generator set. ,

(

Moving the generator set. When Using the forklift, use the openings in the skid base
assembly of the gerrato set as shown in figure 1-2. Guide the forks into the opening providedi
and continue to move the forklift forward unti he generator set comes in contact with thelift _47
frame of the forklift. Lift the generdtor set nd proceed to the -point of servicing.

` Note: -Alwaysfhave a man guide the forklift driver. Make sure the forklift forks come
through openings in skid base on other Side of unit b,efdilre lifting so not to damage
bofton4 of unit.

1-3
1.
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When using a Overhead cram to moelatl uncrated1 generaton'set, open the lifting eye access
door- on the cTnter top of the,geheratoreet (fig 1-2) and engage the lifting hook of the crane In
the lifting eye of th&generator sgt (fig IAD. Boise and lower- the generator set slowly. stabil-
izing iNnanually to prqent it from rotating. "Use this method of movement only fo'r,:. a very
short distance or when removing the generator set from or placing if onto a tranapolder. The
generator set may also be moved for short distances on its own skid .using the towi ring and a

4 r-.....suitable prime mover.

Lifting
Eye

Towing
11 ing

Fork
Entrance

Fig 1-2. Generator set with Wing eye engaged.

Access Door A

4,

t.

EXERCISE: Answer the following questions and check your responses ag.,,lictst those listed at the
end of this study tin t.

1. List the two types) equipr-nent that should be used when moving a generator set
from one paint to another.

a.
b.

2. Describe the correct procedure for moving a 700 Series generator with a forklift.

1-4
9
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3. T)escribe how to lift a 700 Series generator with a crane.

*
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its .

. f
Work Unit 1 -4. INSTALLATION - INITIAL SERVICIy

usT THE FIVE STEPS IN THE INITIAL SERVICING OF THE GENERATOR SET.

Prior to operating therkgenerator set, you should perform the initial servicing of the set1
This is when the cotgbuntale materials (fuel, coolant, and lubricating oil) should be added. The
outtide temperature (ambient temperature) at the installation site will determine the type of
materfals that are to be used. Table 1 -2 shows typical quantities and materials:

Table 1-2. ConsumaWo. Materials Required

COMPONENT OR SYSTEM 'MATERIAL
TOTAL CAPACITY

- ----,

TYPEPU-708/G PU-710/0 PU-
PU-709/G PU-711/G 712/G

TEMPERATURE RANGE

Fuel Tank

.

Fuel Oil

,

25 gal ,40 gal 50 gal
-

.

,

+20° to 4125° F.

-250 to +200 F.

-65° to -25° F.

Federal Specification
w-F-e00A Grade DF-2

Federal Specification
11VF-800A Grade 0E-1

Federal Specification
VV-F-800A Grade DF-A

Engine Lubricaiing'

k

Cooling Syate.

r

.

(mbricating
Oil

...,._

Coolant

./ -650

11 qt 15 qt 19 qt

r
A

13 qt 28 qt 32 qt

.

'

+30° to +125° F.

-20° td +30° F.

-65° to120° F.-

+32° to +125° P.

-25° to +32° F.

to -25° F.

JILL.,

+1250 to -65° F.

'Military tpecificstion
MIL-L2104C-0E-30

Military Specification
MIL-L-2104-0E-10

Military Specification
MIL-L-102958-0E-s

Water

50 percerster and /50
percent thylene Glycol.

Full strength arctic anti-
freeze compOunt per Military
Specification MIL-A-1175C

Governor Actuator
Linkage Lubrication
Fitting

Grease
---30e

MOP .As *.As

required required req'd
-

----a

Military Sp:714ic7at407------
MIL-G-10924C

The first step in servicing the' generator 'is to insure that all drain hocks (figs 1-3 and
1-4) are in their proper position,,that is the radiator and fuel tank drain plugs should be fully
closed, and the engine lubricating drain plug tight. The fording drain plugs should also be
closed; however, the battery mount and air box drain cocks should be in the full open position.

The second step would be to add engine coolant, It is recommended thatyoti.use an anti-1
freeze solution as a coolant even in warm weather or climate. This is die to the rust iphibitor
contained in the antifreeze, and also because, the antifreeze has a higher boiling point than wa-
ter. After adding cools t to the radiator be sure and tighten the radiator Gap securely to the
right to prevent loss of oolant.

The third step is t activate the batteries. To activate new batteries, fill the cells with
electrolyte to the slots in the filler well of each cell. Remember, electrolyte contains sulfuric
acid which can cause severe burns. Therefore, HANDLE IT WITH CARE. Wear rubber gloves
and a face shield. If you should spill some of the electrolyte on your skin or clothing, rinse the
area, immediately with clean water. Baking soda will help neutralize the effect 'of the acid:
Avoid spilling electrolyte on painted surfaces. Once a battery has been activated, only water
(distilled if available, clean if not) should Ae added when the fluid level is low. If you have to add

I. water quite often, it is possible that therels a defect in the system such as a faulty battery charger
which is causing the battery to overheat. Itou should reixirt Bluth a condition to the maintenance
personnel. DO NOT add more electrolyte tb a battery that already has electrolyte in it. Electrolyte
gives off fumes which can be explosive; therefore, DO NOT smoke when servicing batteries,

1-5
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1.-EFT SIDE AA,

.17

I 1

RIGHT SIDE
I

#!!
1.

,Vnglne dip stit k 7. Radiator filler cap
2. Governor actuator linkage lubrication fitting U. Radiator drain cock
3. Engine oil filler cap 9. Engine air box drain cock
4. Auxiliary fuel supply fitting 10, Engine lubricating oil drain plug

e, 5. Fuel tank filler cap II. Engine air box drain cock
6. Fuel tank drain cook 12. Battery mount drain cock

Fig 1-3. Lubrication, filling, and drain points (PU -708 /G and -709/G).

1-6
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LEFT SIDE

1

10

RIGHT SIDE

1. Engine Air Box Drain Cock 7. Engine AO' Box drain Cock

2. Auxiliary Fuel Supply Fitting IL Engine Lubricating Oil Drat \ Ping

3. Fuel Tank Filler Cap 9. Engine Oil Filler Cap ..

4. Fuel Tank Drain Cock .. 10. Engine Dip Stick 1

5. Radiator Filler Cap II. Governor Actuator 1,t kage Lubrication Fitting
..c

6. Radiator Drain Cock 12. Battery Mount Drains,, ock

Pii11-4. Lubrication, filling, and drain points (PU-710, -711e, and -712).

The fourth step would be to fill the fuenank. You can begin this by reMoving the fuel
filler cap on the left side of the generator set. Remember to always maintain, a constant metal
to nrtetal contact between the fuer tank filler neck and the 'spout or nozzle of the container. This
showld prevent sparking caused by static electricity. DO NOT forget to. place the cap. Q

The fuel tank may also be filled by connecting it to an auxiliary fuel supply. To fill the
main fuel tank in this manner, the generator should be running; so that 'the batteries will not run
down. To start MUNI, turn on the fuel transfer pump switch (fig1-7, 53): The pump should
then begin the transfer of fuel from the auxiliary supply to the main tank. After starting this
process, you do not need to worry about the main fuel tank overflowing. The tank fuel level
valve will prevent this by electrically turning off the fuel transfer pumps as the main tank. S,

reaches the full capacity.
After completing the initial servicing of the, generator set it is a good practtice to make

a 360 degree check of it. Checking for loose wires, cables, nuts, broken parts or anything
out, of the ordinary and correct the discrepancy before starting the unit.

1-7
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The fifth and final step is to insure that the generator set is lubricated. If not,,.you shoula
lubricate the engine. the procedure for the initial lubrication of the engine Is listed below. If
the oil system has preservati've in it, it must be flushed before the generator is operated. Open
t e generator set engine access door and remove the valve cover, being sure not to damage the
cItver gasket. Al4o remove the oil filler cap. Pour one to twAqUarts or oll'overthe rocker arms
(this lubricates the push -ods and cam rollers as well as the rocker arms) and add the rest to
the engine crankcase. R pillioce the rocker arm cover, oil filler cap, and close the engine access .
door. The generator setihns now been serviced and. is preparmi to be moved to a site for .operation.

I '

Note: If the valve cover is to be- removed to lubricate rocker arms,, the operator must
have thci assistance of a licensed mechanic.

'. .

EXERCISE: Answ,er the following questions and check your resiSonses against those listctilat the
end of this study unit. -

1. The list below contains the five steps in the initial servicing of th6 700 Series
Kenerator set. Select the proper steps.

a. Fill fuel .tank
b. Close/open drain cocks
c. Wash the generator
d. Activate the batteries
e. Add engine coolant
f. aint on unit' tactical marking
g. 'Lubricate engine

2. What at the installation site will/determine the type of consumable material (fuel,
coolant, lubricating oil) that will be added to the generator'set during initial ser-,
vicing?.

3. During initial servicing of td generator,' the radiator and fuel drain plugs should be
fully

4. During filling of the fuel tank, metal to metal contact should be maintained to pre-
vent from static electricity.

5. When filling the fuel tank from an auxiliary source, the engine should be running to
prevent the from going dead.

6. Before the additiOn of any consumable materials, the battery and air.box drain
valves should be fully

7. After filling the fuel tank, you should insure that the engine is

Work Unit 1-5. INSTAL ATION - SITING

DESCRIBE THE .ST LOCATION FOR INSTALLING THE GENERATOR SET.

LIST THREE FACTORS TO CONSIDER. WHEN POSITIONING THE GENERATOR..

STATE THE MAXIMUM DEGREE OF TILT AT WHICH THN GENERATOR CAN BE
PLACED AND STILL FUNCTION PROPERLY.

;LIST MAXIMUM DISTANCES THE 700 SERIES GENERATOR CAN RE PLACED FROM
(1) A PARALLELED GENERATOR, (2) AUXILIARY FUEL SUPPLY,' (3) REMOTE CON-
TROL AREA. .

4.
The generator set is now ready for operation. At this point,you as the operator receive

orders to take the generator to a specific area. First you arrange for transportation of.the
generator set. thetiyou move out into the area to select a proper site for the generator set.
When selecting a,proper site, keep In mind the two following factors.

1

1-8



Location, Locate the generator set where there will be a minimum of moisture, dust,
or corrosive fumes which may be drawn into it. Moisture condenses on generator
parIa and electrical controls causing corrosion which can seriously affect the operckting
efficiency of the generator. Dustfund dirt cause needless extra wear on all moving
parts. Be sure there is adequate ventilation for the engine, especially when sanckags
are used for proteCtion or sound-deadening purposes (six feet from radial4el. e.

.
Positioning, Them: are several thin s you must take into consideration when position-
ing the generator set; (1) the need of the user, (2) the tactical situation, (3) the terrain
canditions, 'etc. The needs of the u r may well be critical, deptnding on what type of
equipment they are using, e.g., coin i ications or hospital. This equipment may be
very expehsive, and it may also be sensitive, requiring precise hookup of' the power' cable
for proper phasing. It is recommended that you check with the user before you connect
the load (power) cable so that you can be sure the conductors of the cable are connected
to the proper terminals avoiding possible damage td the equipment or injury.toy-ersonnel.
Ideally, the ground where you place the generator set Should be dry, firm, and level, but
thiS is not always possible. The generator set is designed to operate at.150 of tilt from
level. If the angle of slope or tilt exceeds 15°, the fuel system will not operate properly.
If it is not possible to level the ground with a shovel or some mechanical means (dozer,
grader, etc.), it may become necessary,to tise boards or planks to make the generator
set level. Each of the lines and cables issued with the generator set has a specific length.
except the power cable; auxiliary fuel" hie 2- 24 feet. paralleling cable -- 25 feet, and
remote control cable -- 75 feet. Therefore, distances are restricted by the length of
the .cables and lines. ,ft is recommended, as a safety precaution, that you use the full
24 feet of the auxiliary fuel line between the auxiliary fuel supply and the generator set.
The tactical situation might require you to provide cover and concealment for the genera-
tor.

EXERCISE: Answer the following questions and check your responsestagainst those listed at the
end of this study unit.

1. Describ'e the best location for installing the generator set.

2. Whet using sandbags for protection or sound-deadening purposes, they .should be at
least feet from the radiator..

3. List the three things that should he taken into consideration when positioning the
generator set.

a.
b.
C.

4. The fuel system will not operate properly and the generafor may not run if the
angle of slope or tilt exceeds

5. List maximum distances (in feet) the 7011;Serles generator can be.placed from the
following.

a. Auxiliary fuel supply
b. Remote control area
c. 6ralleled generator

Work Unit.1,4. INSTALLATION GROUNDING

THE TWO REASONS FOR GROUNDING A GENERATOR.

STATE HOW MANY INCHtS, THE GROUND ROD IS LEFT EXPOSED A13OVF THE
GROUND TO OBTAIN THE BEST GROUND.

1-9
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After the generator set has been properly sited, you should ground the set. Do not operate
the generator, sot without a proper ground connection. The two main reasons for grounding the
generator set is thatwelectrical defects in the unit load lines or load equipment can ca se severe
electrical shock or electrocution when contact is made with an ungPounded system. ibese
fects could cause the equipment to be damaged if the unit is left ungrounded. Avoid damage if
at all possible because of the cost and importance of the equipment. It is recommended that you
put a wooden pallet or other nonconductive material on the ground in front of the generator set,
especially if the ground is wet. This will protect you from electrical shock.

To ground the generator set you must first repnove the ground cable and clamp from.the
storage compartment on the right side of the generator set. The round rod should be removed
by loosening the hi-acketin the base on the left side of the generator set. Insert one end of the
ground cable (1, fig 1-5) into the slot In the ground stud (4, fig 1-5) and tighten the.nut (5, fig
1-5). Then drive the ground rod into the ground until the top of it is approximately three Inches
above the ground. This procedure will result in the best ground passible. Connect the ground
cable and clamp to the ground rod as shown in figure 1-6 and tighten the setscrew (4, fig 1-6).

NOTE: Insure ground stud is free of paint before Connecting ground wire to insure a sound
electricial connection.

1. Ground cable
2. Nut
3. laugher
4. Ground etud

5. Nut
6. Storage .

compArtinent

Pig 1-5. Generator cable connection
at generator set.

EXERCISE: Answer the following questions and check your responses against those listed at the
end of this study unit..

. Ground cods' o
2. Ground rod
3. C I airop

4. Set 'lc rev
a

Fig 1 -6. Ground cable connection
at ground rod.

1. List two re,sons why it is important for you to' ground the generator set.

a.
b. 4

2. List the two things that should be removed from the generator storage compartment
when first grounding the Set."

a.
b.

-
3. To obtain the best possible ground, the grounding rod should be left approximately

inches above the ground.

4. The equipment should not be operated without a propel.'

1-10
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Work Unit 10.11:1(ATION - CONTH OI .5 A ND INDICATORS

MATCH FIVE OF' THE VARIOUS CONTROLS ANI) INDICATORS FOUND ON THE CON-
TROI, PANELS OF' THE 700 SERIES GENERATOR SETS WITH THEIR FUNCTIONS.

Prior to beginning operation of the unit, you should become familiar with the functions and
locations of the controls of the generator set. By using Table '1-3 find foldout figure 1-7, you
should have no problem Identifying the functions of the controls or Indicators, and associating
where the controls are located on the generator. 411

a,

Table 1-3. Functions of Operating Controls and Indicators'

VolWrix

Z. 13,
21. 42

3, 38

4

ti

7

H

10

I1

14

15

16

17

IR

lm

20

..._.il}pirsiLimlissigt

Panel light

voltmeter

-at

Load coninclor.closet1
1.1,1,..nho light

A111110 slam shulol
switch

l'bu1 light owl Isle

Load contactor witch,

Stop/start Witch

Remote /local start switch

Am ulets'. selector switch

Aininetr

High coolant temperature
Indicator light .

Panel light witcle

Low fuel pressure indicator
light

Low fuel level Indicator
light

I,,ocal stag!/slop control
indicator light

Lamp this! switch

Overload short circuit
Indicator light

BEST COPY AVAILABLE 1 -11

Ilinnitmatt

4Indicstee line-to-ltos and line-to-iteutts1
a. c. RiN3 voltages as elected by the
voltmeter selector switch. It Is cali-
brated from 100 to 500 in Increment., of
S volti. R is red lined at 120, 308, 240,
and 416 volts.

lois, If the voltmeter selector
switch I. ill m flue-to-netitral
setting, you will NOT be
hla to rod line Pm intlicstot
needle nit the voltmeter:
therefore. the ...lector
switch must he set in the de-
sired position prior to oper-
ation.

111dit Oil, t 111.111, II the load t-mIt714

Permits Clonting of audio alscol swing
fault Indication.

1:1,igly.141 polort light In all pularl
nosenthly,

Activiju lurid contortOr.

Initiates starting requence and Eontrohl
generator Slit OpYrattnit.

tialects remote or local control panel for
darting of generator silt.

Selects the phase currents for measure-
ment by the mineter. -

Indicates a, c. current of generstor4set
to percent of full load rating. It is call-

, prated from 0 to 133 percent. It le red
lined at 100 percent.

Illuminates when coolant temperature
reaches 190' F 5'.

energises panel lights on remote panel -
seteinbly.

Illuminates when fuel pKeewure drops to
30 *2 pet.

Illuminates hen level of fuel In theolank
falls to a poi Melt will operate the set
at i rated load for only 50 * 15 minutes.

illuminates when local panel is selected
for starling the generator

The lamp test awl<ch will
nut cause the illumination
of the local start/stop eon.
trot indict r light unless
the ran till el start
switch s In the LOCAL
START position.

Permits testing of fault Indicator lighte.-
It Is a muhtentary 'contact, conventloosi

.potogsgiltisoos.witch, springloaded to the

Illuminates to ivilcatit an overload
or whirl circuit-Null condilloo
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REST COPY AVAILABLE

Table 1-3. Functionsfof Operating Controls and Indicators -- continued

.-oldout

22

23

ti
24

It Ov er s 0 pow elf Intik/110r ligh

Frequency Idgh/low indicator
light

Frequency meter

Pundit n

liturntomoa when power flow into the sot
exceeds to pefeent of full load power
during parallel operation.

111-mtnates to Indicate a high or low
ft equency contlitton as follown- till hertz
sets - high 61 # 0.6 hertz, low 50 # 0.
hertz; 400 hertz sets high 410 t 5 hertt,
low 390 6 hertz.

Indicates the frequency of the a. e. vol-
tage in hertz. The Instrument la cull-
brated as followl: 60 hertz seta 513 to
62 hertz with Scale dIvialons of 0. 1 hertz:
400 hertz sets - 399 lo 412 heriz with
scale divisions pf 4 hertz.

25 Protection hypattied
Indicator light

Flushes to indicate that the generator set
is being ()coveted under emergency con-
ditions without the benefit of any safety,
or protective device (except over-Rpm:1d
and short circuit).- . I-

26 Protection hyprostyi IMitth Permits operatIon,,of the getforator set
under emergency conditions, bypassing
all Molt detection functions with the ex-
ception of engine overepeed and short
circuit.

27 Fault reset awltch Penults resetting of the fealcindrcator
lights and engine shutdown relay...

20 Frequoncylitijostment
t VW.

Permita adjustment of the governed fre.
(money of thegentwatorpet.

29, 31 Synchronizing light,' Indicate synchronization of frequency t'or
paralleling of generator sets.

30

32

Synchronizing light switch

Load contactor switch

Energizes the synchronizing tight Mr'
cultry during phrallei operation,

Activates load contactor.

33 Voltage adjustment rheostat Permits adjustment of the regulated ter-
minal a. c. voltage of the generator.

34 Stop/start switch Initiates marling sequence and controls
generator set operation.

-w

35 Etnergooey shutdown
evittch

Initiates an emergency shutdown sequence
by energizing the engine alinhiewat relay
And engine air shutoff valve solenoid.

36 Load contactor closed Indicates closure of the load contactor.
Indicator light

37 Volhneter selector switch Selects line-to-line and line-to-neutral a, c.
liNIS voltages for measurement by the
voltmeter.

1-12
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Table 1-3. Functions of Operating Controls andeAdicatorA Continued

A

10140tIt
index

39

40

43

44

45

46

47

48

49

50, 51

52

53

54

'f

cl2nq_r21 81 1.11dj5a1 Q r,

Voltage high/low Indicator light

presser's indicator
light

Coolant temperature gage

Oil prensuri gage

Operating time meter

Battery charger nommter

Fuel level gage

.1). c. power circuit breaker

Convcnlencc l'et:OplOCIC

Parallel receptacles

A, c, circuit breaker

Puel transfer pump awitell

Emergency shutdown switch

4

.

runt- lien't

indt entail a high or low generntor net out-
put voltage.

Illuminates when ell preasure fulls In
30 I 2 pat,

Indicates engine clod:Int temperature.

Indicates e gine oil pressure.

Totall a the operating time of the genet -
Dior a in hoers and tenths.

Indicates battery charging current.

Indicates the quantity of fuel In the fuel
tank. .
ProttIctn nod controls d, c, power to crn)-v
trol circuits of the generator net,

Provides 125 voltn . c. powerTor opera-
tion of small devtc , trouble lamp, tent

equipment, etc.

'Piovicie connections for opera-
tinnor generator ets lu etarnllel config-
uration,

Proteel,s convenience receptacl., circuit.

Atefivates fuel transfer pump for operation

Initiates an emergency Shutdown sequence
by enegixtitg the engille shutdown relay
and engine air shutoff valve solenoid, '

)

BEST COPY AVAILABLE

I

A

V

:AA

4.

11,
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ti
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1. Local panel assembly
2. Panel light
3. Voltmeter
4. Load contactor closed indicator light
5. Audio alarm.5hutoffr switch
6. Panel HO switch
7. Load Contractor switch

'18: Stop/start switch-
9. Remote/local start sw11911

10. Ammeter selector switch
,1`1. Ammeter
12. Remotelmnel ass mbly
13. Panel light
14. High coolant temp
15. Panel light,sviltc
16.4 Low fuel pressuv indicatpr light,
17. Low fuel level in icator light
18. Local start /stop ontr indicator light
19. amp test switch
20. erload short circuit ,indicator light
21, P nel light
22, R erne power indint. of light
23. Fr uency-high/low indicator light
24. Frequency meter
25. Protectiq% bypassed indicator light
26. Protection bypassed switch .

27. Fault reset switch

attire indicator light

e

b

28.
29.
30.
34,
32.
33.
34.
35.
36.
A7.
38.
39..
40.
41.
42.
41.
44.
45.
46.
47.
48.
49.
50.
51.

Frequency adjustment rheostat
Synchronizing light
Synchronizing light switch ids
Synchronizing light 117
Loper contactor switch
Vopage adjustment rheostat
Start/stop switch
Emergency shutdown s
Load contactor closed nc1iFatbrht
Voltmeter selector swi bit/ .1

Voltmeter
Voltage high/low b4c for light
Low gil pressure IndiCator light
Auxiliary panel assembly
Panel ,light
Coolant temperature gage
Oil pressureAage.i.
Operating time meter
Battery charger ammeter
Fuel level gage
D. c. power circuit breaker
Convenience receptacle
Parallel receptacle
Parallel receptadle

5.2. A. c. circuit breaker
53. Fuel transfer pump switch
54. Emergency shutdown switch

5'

/10

r.

t.
12 13 14 1 17 11 16 10 21

40

39

36

37

36

'T.

.MO

35

34 32 31 30
>29

21 27

fl

Fig Locatiorflof cdntrols and indicators.
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EXERCISE: Match the functions listed in colunn11 )(items 1-5) with the pro er indicator listed
in column 2 (a, b, c, d, e, or f . Check your answers with those listed at the end .
of this study unit. f.

Coluinn 1 N
Fulons'

t
1. Indicates line-to-line and a.

line-to-neutral voltages. b.
Activates load contactor. c.--___.2_,

3. Indicates the fVequency of d.
the voltage in hertzs (Uz). e.

4. -Permits resetting of any f
faults.

5. Initiates shutdown in case
of emergency.

Work ilAit 1-8. OPERATION - SAFETY PRECAUTIONS

Column 2

Indicators

Frequency meters
Emergency shutdown switch
Voltmeter
Fault reset switch
Load cfontactor switch
Lamp test switch

DESCRIBE THE CONDITION THE OPERATING AREA SHOULD BE IN TO AVOID
ELECTRICAL SHOCK.

DESCRIBE IIOW STATIC SPARKING CAN BE AVOIDED WHEN FUELING THE GENER-
ATOR.

DESCRIBE THE TWO CONDITIONS THAT SHOULD EXIST BEFORE CONNECTING TIIE
LOAD CABLES.

STATE THE PURPOSE OF INSPECTING THE GROUND CONNECTION BEFOR OPER-
ATING THE GENERATOR.

DESCRIBE WHAT MUST BE DONE WITH EXHAUST FUMES F THE GENERAT_QUS
OPERATED IN AN ENCLOSED AREA.

Now that you have familiarized yourself with the controls and indicators, you are just
about prepared to start the generator set. Before you do, you should first insure that all safety
precautions have been followed to protect the safety of personnel and equipment. Listed below
are the safety precautions that should always be followed when working with diesel engine driven
generator sets.

Condition of operating area. All personnel involved in the operation of the generator
set should become familiar with the operating area and keep it dry (louse insulating
materials 'around the generator set) to avoid the hazard of an elecArical shock.

Filling fuel tank directly.When filling the fuel tank directly, always maintain a con-
stant metal -to -metal contact between the fuel tank filler neck and the spout or nozzle r
to prevent sparking caused by static electricity.

Connecting load (power) cabl. Before connecting the load cable to the generator set,
make sure that the generator set is NOT connefeed in parallel to another generator set
that Is running, that it is NOT running. and that all switches are in the OFF or OPEN
(dvenerglzed) position.

Inspecting around connection. Prior to starting the generator set, inspect the ground
connection. Electrical defects in loadlines or load equipment Chn cause electrocution
or severe burns when contact is made with an ungrounded system. Not grounding the
set could cease malfunctions in the equipment.

1-15
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Operation.. Do not operate the generator set in an enclosed area unless the exhaust
gases are piped to'the outside. <Cqntinued breathing of exhaust fumes is dangerous.
Do not inject ether into the engine manifold unless the engine is being cranked. Stay
clear of air exposed electrical terminals when the generator set is operating.

Note: Remember the use of stifety pitautions will protect your life as well as the lives
of others.

1P.XERCISE: Answer the following questions and check your respOnses against those listed at the
end of this study unit.

1. Describe the condition the operating area should be in when operating the generator
set.

2. Describe how static sparking can be avoided when fueling the generator.

3. Describe the two conditions that should exist before connecting title load'eables.
1

4. State the purpose of inspecting the ground connection before operating the generator.

5. Describe what must be.done with exhaust fumes if the generator's operated in an
enclosed area.

4

Work Unit 1-9, OPERATION - POWER CONNECTION

MATCH THE PROPER TERMINAL NUMBER WITH THE PROPER PHASE WHEN CON-
NECTING THE LOAD CABLES.

Now that the area is safe, you are ready to proceed to the connecting of the load eatles.
The cables should always be connected before starting the generator. The,roper methods of
connection are discussed below.

There are several things you should check before you hook .up the load cable to the genera-
tor set. First, make sure the load cable is NOT connected at the using equipment (the genera-
tor set end should be connected first). Second. make sure that the generator set is NOT oper-
ating, that it is NOT connected in parallel to another set that Cs operating, and that all switches
are in the OFF or'OPEN (deenergized) position. Now you can start condtcting the-load cable.
Open the load board access door (fig 1-8), Insert the end of the load cable through the protec-
tive eleeve, allowing enough slack to reach the load board. Eaeh conductor of the load cable is
color-coded for identification purposes. However, because\colors differ according to *nand-
facturer, you should check with the user as to which conductor goes on a given terminal post.
You should remember th termipal Ll = Phase A, L2 = Phase B, L3 cc Phase C. and LO Neu-
tral. Insert each conductor Into the prober terminal post slot from the bottom-arid tighten each
terminal nut. It is im ortant that the proper phase relationship be maintained. In other words,
the printer connections at? oth the' generator set load board and at the other end of the powez"Table
where the user is tied-in must be made or the prOtective system of the generator set will cause
the engine to shut cimithe overload short circuit indicator light will come on, inclicatiiig the mal-
function). After the.connections have been made, tighten the drawstring of the protective sleeve to
prevent the entry of foreign matter. At the user end, the load cable should be secured by a clamp
or some other means so that the cable will not be accidently ripped from the terminals.

1-16 .
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LOAD
DOAN°

e

P17071C71.4
[EVE

e'N

OCNICRATOti
1114MT MDC

LOAD
CAOL(

iP

Fig 1-8. Power connection.

EXERCISE: Match the terminals listed, in column 1 (items 1-4) to the proper phase listed in
column 2 (a, b, c. d, or 0. Check your answers with those listed at the end of
this study malt.

Column 1
Terminal

Column 2
Phase

1. Ll a. Neutral
2. L2 b. Phase A
3. L3 c. Phase B
4. LO d.

e.
Phase"C
Phase D

Work Unit 1-10. OPERATION - PRESTART INSPECTION

NAME THE TWO NAVMC FORMS YOU CAN USE AS CHECKLISTS WHEN CONDUCTING
A' PR ESTART INSPECTION.

0 You are now ready to begin the first step in starting the generator.. This step is'the pre--
sta (before operations) inspection. The prestEkrt inspection should be performed by the opera-
tor before he starts the generator. It consists of performing a series of checks. as provided
by the NAVMC form 10523 or 10524, which is shown in Table 1-4. Follow the column marked
"before operation" and inspect everything required to be checked. The generator should now
be ready to start.

1
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BESTCOPY AVAILABLE,

INTEI1VALS

6
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x

x

x

x X

x

x

x

x

x

x

x

x

x

x

'Fable 1-4. Prestart Inspection

O

INS PECT ION

x

X

X

. General

Fuel System

Engine

Exhaust System

Generator

Control Panels

Cooling Systegi

Batteries

Before Starting .

Protection

Make a visual inspection of the entire generator set for any obvious
deficiencies, such as loose or missing bolts, nuts, and plow, and for
bent, cracked, or infoken parts. Inspect all wires and terminals for
damage and loose connections.

I
Wipe uP any spilled lubricating or fuel MT.

Inspect fuel system for Leakage, condition of fuel' lines, and integ-
rity of fuel tank cap. S thynks are full.

Inspect for proper connection of auxiliary fuel supply and that screen
on bottom of fuel drum adapter assembly is free of obstructions.

Inspect fuel ppuips and system for leakage.

Open drain valves on fuel tank, filters, and strainers and remove
any water or sediment.

Inspect engine mounts for security.

Inspect engine air box drain cocks to make sure they are In the full
open position and free of Obstructions,

Inspect oil In crankcase for proper level. If below proper level add
oil ao necessary.

*/$
Inspect for miasmal noises or operation such as too much vibration,
Overheating, lack of power, oil leakage, excessive smoking, and
engine failing to respond to the controls. Shut down the generator
set under such conditions. Report deficiencies fluted to proper
maintenance personnel. .3

Inspect muffler for condition and security.

For generator sets that are operating indools, inspect exhaust
extensions for condition, security, and leakage.

I

Inspect generator screens for cleanness.

Inspect generator attaching hardware for security. a.

Inspect meter and gage face* for cleanness.

Inspect panel illumination lights for proper operation.

Inspect controlwand indicators for proper operation

Inspect radiator for proper coolant level. Aild water or antifreeze
as necessary.

Inspect radiator cooling fins for obstructions. C

Inspect cooling system for leakage.

Inspect radiator louver control valve for proper operation.

Check fan b elt for proper tension.

tweet battery electrolyte for proper level, Add distilled water as.
required.

Inspect battery cables and terminals for corrosion and security.

Inspect battery mount drain cock to make sure It is in the full open
position.and free of obstructions..

'Inspect generator set ground to make sure all connections are clean
and tight,

Inspect generator set to make sure it is free of tools, equipment, and
personnel.

Inspect load cable), for security and proper connection.

Make sure lyid sontactor Is ln,the open position.

Make sure all doors and panels are closed.
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EXERCISE: Answer the following questiT and check your responses against those listed at the
end of this study unit.

4

1. Whith Nnym,c forni(s) provides a series of checks to foliow when performing a pre'-'
start inspection?

2. When should a prestart inspection be made?-

Note: Use Table 1-4 hl answering the follow questions (3-5) true or false.

3. When making a prestart inspection, the load contactor is In the open,position.
.

True else

4. Prior to starting, yoU should inspect fuel pumps and systems for leakage.

True False

5. The last thing you should do before ,starting is to insure that all panels and doors
are secured.-

True False

Work Unit 1-11. 0,PERATION - OPERATING THE GENERATOR

LIST THE THREE PROCEDURES FOR OPERATING THE GENERATOR SET.

MATCH SPECIFIC OPERATING STEPS FROM EACH PROCEDURE WITH THE CORRECT
PROCEDURE.

Now that the generator is prepared to start, your next step is to learn how to Vert the
generator. ,monitor it, and shut It down after operation is finished.

Starting procedures. The generator set may,be operated at ambient (outside) temper-
atures of + 1250 to - 650 F. It may be started using the controls on either the local or
remote panel following the procedures described below. If the generator set has not
been run tor a couple of weeks, It should be run for about 15 minutes to dry any con-
densation before putting a load on R.

Local panel starting (numbers in parenthesis refer to figurce 1-7). Just a word pf
caution before the starting procedure Is desbribed. Make sure that the frequency
and voltage rheostats are turned counterclockwise before starting the generator set,
because the engine governor is connected to the circuit and will cause, the set to run
fast to try and satisfy the demand placed on It by the rheostat. If the rheostat is set,
too high, the overspeed device will sht.tt the engine down. Now with this thought In
mind, go through the starting procedure. Press in the d. c. circuit breaker bdtton
(48). Turdh the remote/local start.switch to LOCAL START. The local start/stop
control indicator light (18) should light up. Turn'the start/stop switches (8 and 34)
to STOP and make sure all 'Alter switches are in the OFF or OPEN position. The
fuel transfer pump switch (53) shpuld be in the ON position if an auxiliary fuel sup-
ply is bethg utilized. Turn the frequency and voltage adjustment rheostats (28 and 33)
counterclockwise. Turh the lamp test switch (19) to ON and check or illumination
or indicator lights. If any fault indicator lights light up, turn the fault reset switcli
(27) to ON and jhen return it to the NORMAL position. All fault indicator lights
should go out ekcept the local start/stop control indicator light; if not, do not start
thektgetlerator set.

1-19.
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tr.

,Caution: Do not crank the engine more than 30 seconds at a tine,; Allow the starte to
cool for a minimum of three minutes between crankings,

Turn and hold start/stop switch (8) to START until the engine starts to accelerate
under governor control, then release the switch to RUN position: Permit the engine
to warm up to operating temperature (160° - 185° F) and make sure that the oil
pressure is at the proper operating range (45 tb 60 psi). Adjust the voltage and
frequency to the desired values. by turning the rheostats (28 and 33) clockwise to
Increase the rating and counterclockwise to decrease the rating. The rated values
are found in the quick reference data table in the TM for the particular generator
set being operated. (Example: PU-708., 60 Hertz-120 or 208 volts. ) If adjusting.
the rheostats does not bring the outputs to the proper 'rated values, shut down the
generator set and report it to the proper maintenance personnel. If the readings are
contact, turn and hold the load contactor switch (7) to CLOSED until the'load. contac-
tor closed indicator light (4) lights up, indicating that the load contactor is closed
and the generator set has begun supplying power to the ,oad.

Remote panel starting (numbers in parenthesis refer to figure 1-7).t The same pre-
cautions atoply to starting the generator set from the remote panel as those applied to
starting the generator set from the local panel. In this case however, turn the re-
mote/local start switch (9) to REMOTE START.

Note: The local start/stop control indicator light (18) will not light when the lamp test
switch (19) is turned to ON unless the remote/locatstart switch (9) Is in the LOCAL
START position.

44,

Turn the start/stop switches (8 and 34) to STOP and make sure that all.oWer switches
are In the OF?' or,OPEN position. The fuel transfer pump switch (53) stauld be in the
ON position if an auxiliary fuel supply is being used. Turn the frequency and voltage
adjustment rheostats (28 and 33) counterclockwise. Press the d. c. circuit breaker
button (48) IN. If any fault indicator lights light up, turn the fault reset switeh (27)
to ON and then return it to the NORMAL position. All fault indicator lights _should
go out; if not, di) not start thegenerator set> Turn the lamp test switch (19) to ON
and check for illumination of indicator lights. Turn and hold the start/stop-switch
(34) to START until the engine starts to accelerate under governor control. Release
the switch to the RUN position. Let the engine warm up to operating temperature
and -make sure that the oil pressure is within the proper range. Adjust the voltage
and frequency to the desired level with the rheostats (28 and 33). If the frequency and
the voltage are properly set, turn and hold the load contactor switch 632) to CLOSED
until the load contactor closed light (36) lights up, indicating that the load contactor
is closed and that the generator has begun supplying power to the load.

Note: An emergency shutdown of the generator set by one of the protective devices will
cause the load contactor switch to kick out. It must be reset manually to restore
power to the load. Sometimes the air box damper does not retract, making it
necessary reset it manually. This is done by pulling down on the control arm.

133-

MOnitorin roc dure. After the generator set is running and the required power is
being provided t the load, your job is still IVA over. You must Insure that the generator
continues to prov de the required power to the load. By checking those items mttrked
with an "X" in the during operations column (table '1-4), you can insure that the genera-
tor set will contin e to perform efficiently.

Shutdown procedure Now that ybu have accomplished your mission and provided power
to the load success lly for,a prolonged period of time, and there is no longer a need
for the generator, y shouldcbegin shutdown procedures. The generator set may be shut
down using the contro s. on the local panel Or on the remote panel. Folldw the procedure
listed below when shu tang down the generator set, whether you are using the local or the
remote panel.

29
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Note: In the event of an emergency. the generator setis shut down by -turning either
emergency shutdown switcn (35 or 54, figure 1-7) to ON. If possible, notify the
user before shutting down (the user equipment may be damaged in a sudden shut-
down).

The normal sequence for shutting down the generator set is as follows: Turn the
load contactor switch (7 or 32, foldout remember, the numbers In parenthesis
refer to figure 1-7)-to.OPEN. The load contactor closed lights (4 or 36) should go
out. Let the enginrun without load for two or three minuted! Then turn the start/
stop switch (8 or 34). to STOP. Open (deenergize) tMe d. c.t power circuit breaker
(48) and turn all other switches to OFF Perform kla inspection requirements In
figure 1-10 that have X in the "after op ration" column.

EXERCISE: Answer the followingoquesjims and check your responses against those listed at the
end of this study unit.

1. List the three procedures for operating the generator set.

a.
b.
c.

2. The generator set may be -started using either the local or panel.

3. The generator should not be cranked for more than seconds when starting
generator.

Note: Match the operating steps in column 1 (Items 4-7) with the correct procediire in
column 2 (a, b, or c). Check your responses with those listed at the end of this
study unit.

Column 1 Column 2

Operating steps Procedures
-t- :

4. Operate generator 2-5 minutes a. Starting
before stopping generator. b. Monitoring

5. Turn frequency and voltage c. Shutting down
rheostats counterclockwise

it.
6. Inspect for unusual noises. over: A

heating oil leakage.
7. Check for illumination of indicator

lights.

Work Unit 1-12. OPERATION OPERATING UNDER UNUSUAL CONDITIONS

MATCH.THE UNUSUAL OPERATING CONDITION WITH A SPECIFIC OPERATING
PROCEDURE FOR THAT-C( DITION.

You should,be familiar now v stating and operating the generator set under normal
conditions. The occasion niay arise, however, when you will neeii.to be familiar with oper-
ating the generator set under unusubAriditiona. Listed below are a few of the unusual conditions
you may encounter and the measures yot1 should take to insure the proper operati of the gen-
erator. The numbers in marenthesis refer to figure 1-7.

Emergency conditions. Settretimps it may become necessary to continue operating the
generator set even though a condition arises that activates one or more of the generator's
protective devices. To operate tie generator set in such a situation, lift' the red switch
cover In the lower right corneal' the remote panel and turn the protection bypassed
switch (26) to ON'. This will lock out ail protective devices with the exception of over-
speed and short circuit and cause the protection bypassed indicator light to blink on and
off until the switch is turned, to OFF. To start a generator set that has shut down due
to overheating, low fuel level, etc., proceed as follows:

1-21
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a

Turn and hold the fault reset switch (27) to ON.

Push the start/stop switch (B) up to start the generator set.

Turn the protection bypassethswitch (20 to ON.

Turn tile fault reset switch (27) to OFF.

Reset the load contactor switch (7).

Engage the fault reset switch (27) to see if the fault is still present.

Extreme heat. To insure that the generator set operates satisfactorily under conditions
of extreme heat, check the coolant level Lille radiator daily and add clean fresh watar
as necessary. Check the radiator to see that there are nO obstructions in th cooling
fins. Check the fan belts for proper adjustment. Check for leaks and, if ne essary.
use an approved rest inhibitor to prevent formation of rust and scale. Make sure that
the radiator louver control valve is operating properly. If the louver control valve Is
not operating properly, open the louvers using the manual louver control handle. Keep
the generator set free of dirt and grime. -It is important that ventilating screens and
louvers be free of obstructions Which may restrict airflow. x.

Dusty or sandy areas. If the generator set is permanently installed, erect a protective
shelter for it. In temporary installations, utilize natural barriers as much as possible.
Keep all access doors and panels closed when the generator set is not in operation.
Where water is available, wet down the surrounding terrain beyond the immediate oper-
ating area. In sandy or dusty areas, filter and strainers must be serviced more 'fre-
quently than under norMal conditions. In an xtremely dusty or sandy environment, the
air cleaner mayl require servicing after eve four operating hours..

c, , -
4

Salt water areas and humid conditions. Use only fresh water in the cooling systenf and
flush the system frequently. Use an approvediust inhibitor to prevent the formatton of
rust and scale. Coat the exposed metal surfaTes with rustproofing material. Remove
rust immediately and apply paint or rustproofing material. KEEP THE GENERATOR
SET WELL LMBRICATED. To insure that the generator set will operate satisfactorily
under humid, conditions, erect a portable shelter if possible, if not, keep the genera-
tor set covered, when not in use, with canvas or other waterproof material. Wet,The
generator set frequently with fresh water, being careful not to get the,plectrical equip-
ment wet. Inspect all painted surfaces for cracks or peeled or blistered paint. Re-
pair defects and repaint surfaces.

EXERCISE: Match the unusual operating condition listed in column 1 (items 1-4) with A specific
operating proebdure for that condition listed in column 2 (a, b, cs, d, or e). Check
your responses against those listed at the end of this study unit.

Column 1

Unusual openg condition

1. Emergency conditions
2. Extreme heat
3. Dusty or sandy areas
4. Salt water areas and

humid conditions

f

4.
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a.

b.

c.
d.

Column 2

Operating procedure

Check coolant level daily and add
clean fresh water as necessary.
Turn the protection bypassed switch
to ON.
Keep the generator set Well.lubricated.
Wet down surrounding terrain beyond
immediate operating area.
Add saltwater to cooling system.



Work Unit 1-13. OPERATOR'S MAINTENANCE

NAME THE ECHELON OF MAINTENANCE AUTHORIZED FOR THE OPERATOR TO
PER FOR M.

LIST THE FIVE ITEMS AUTHORIZED FOR OPERATOR'S MAINTENANCE.

Operator's maintenance. If you do not take proper care of your body, chances are' \
that you will become sick, You might even have to go to a hospital. This will result .

in your being out of.circulation fora while. The same will occur -to the generator set
for filch you are reaponsible if you do not take proper care of it. In fact, a genera-

, to sset
maintenance. In the previous work units you have covered the generator

et can be permanently deadlined (not able to operate) as result of improper

set. After you read and study this work unit,- you should be able to perform operator's
e

maintenance and insure the proper operation of the generator. The operator is permitted
to perform only 1st echelon maintenance, and this corfsists of the items discussed below.

Ins ection. The generator set must be inspected systematically before, during, and
afte operation so that defects may be discovered and corrected before they result in
seri us damage or failure. The necessary preventive maintenance services should be
perf rmedpefore operation. Defects discovered during the operation of the generator
set should be noted for correction as soon as operation ceases. Stop operation imme-'
diately if A deficiency is noted during operation which would damage the equipment If
operationlmere to continue. After operation, services should be performed after the
unit has stopped for the day, Defects or unsatisfactory operating characteristics
beyond the scope of the operator must lie reported to proper maintenance personnel.
Figure 1-10 lists the operator's inspection requirements and the Interval at which
they should be performed. .

Cleaning. To prevent the buildu of pollutants which may cause daniage to operating
components or systems of the ge erator set, -the generator set should be cleaned pert-

,.

odically. This is a resp,onsibillt the operator. Cleaning operations should be
performed only on the generator sets that are not operating or not connected in paral-
lel with another generator set. Painted metal surfaces should be washed with a mild
soap -water solution, rinsed with clear water, and yOed with a clean, dry, lint-free
cloth. Hard incrustations of dirt may be scrubbed"Olf with a bristle brush that has
been dipped in a drycleanirit solvent such as Federal Specification*P- ,-661. The
scrubbed area should then be rinsed with clear water. Linkages and ntrol rods
should also be cleaned with the same type drjcleaning solvent as abov and-deied
with a clean, lint4ree cloth. Remove corrosion from the bary ter hlls, cables,
and hold-down frames with a wire brush. Clean the control panel plexiglass window
using a clean cloth moistened with a cleaning and polishing compound that is not an
abrasive that would scratch the plexiglass (Military Specification MIL-y-181167 is
recommended)..
Servicing. To extend the operating life of the generator set, certain components have
to be serviced on a regular basis. You, as the operator, will assist the maintenance.
mechanic in this servicing. The components ate tfie engine ether starting aid, lubri-
cating oil filter, air filter, fuel filter and strainer, and the electric fuel transfer
pumps (these pumps should be serviced every 200 operating hours). These components
are serviced during the quarterly PM of the genelator set. , Remember, servicing these
components is not within this responsibility of the operator himself and must be done un.
der the superVision of qualified maintenance personnel.

Note: Replenishing consumable (fuel ttnd lubricants) materials is an impoeVnt part of ser-
vicing equipment, and the operator's responsibility.

Lubricating: Another responsibility of the operator is to lubricate the generator set
at proper intervals. This is essential to extend the operating life of the generator
set's components. Under normal conditions, change the engine lubricating oil every
100 operating hours. The engine uses 1 1/2 to 2 quarts of oil every 16 operating -
hours. This is normal, but, if you have to'add more oil when ytfu check the crank-

*
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case oil level. then you should Inform the mechanic since a part could he defective
or something else could be wrong. Lack of lubrication an cause serious damage
to the engine. Refer to table 1-3 for type and quantity of lubricants and to figure
1-9 for filling and drain points. For luhrication requirements of the engine coin-
ponents, refer to .the appropriate TM. Keep all lubricants, grease and oil, in
closed containers and store them in a clean, dry place away from heat. Do not
permit dirt, dust, water, or foreign matter to mix with the lubricant Operate
the engine immediately after lukbricating It and check for leaks.

.

Adjustments. During generator set operation, if you find that the frequency on
voltage outputs are over or under their rated values, you must adjust thorn. -A
clockwise adjustment of the rheostats (28 and'33, foldout) will increase the
voltage or frequency. A counterdlockwise adjustment will decreabe` the voltage or
frequency. If the adjustments do not bring the outputs to the proper rated. value,
shut down the generator set and report the discrepancy to the proper maintenance
personnel.

-c

LEFT SIDE

1. Engine air box drain cock 7. Engine air box drain cock 4'

2. Auxillarytfuel supply fitting N. Engine lubricating oil drain plug
3. Fuel tank filler cap 9. :rtgifte oil filler cap
4. Fuel tank drain cock 10. Engine dip stick
b. Radiator filler cap 11. Governor actuator linkage lubrication fitting
S. Radiator drain cock 12. Battery mount drain cock

Fig 1 T9. Lubrication, filling, and drain points.

.Note: Above figure applies to the PU-710/G, PM-711/G, and PU-712;
4-5 for a similar PU-709/G model.
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A

E.:Ulay:ISE: Answer the following questions and check your responses against those listed at
the end of this study unit.

1. Name the echelon of maintenance authorized for the operator to perform. r.

2. 1.1st thelive items authorized for operator's maintenance.
e

A.
134

c.
d.
e.

Work Unit 1-14. RECORDS AND FORMS

LIST THE TWO RECORDS THAT MAY BE USED BY THE OPERATOR WHILE OPER-
ATING THE GENERATOR.

STATE THE PURFIaSE OF THE NAVMC 10523 AND THE NAVMC 10524.

Forms and records. The operator is responsible for performing routine preventive main-
tenance on the generator set assigned to him. He is alit° responsible for entering the required )
data on the applicable forms. The forms which will be covered here are also a means for re-
cording the hours that the.generator Aet hzis been operated so that preventive Maintenance may
be scheduled and fuel consumption deteymined. \I

EtAineer Equipment Operational Record, NAVMC 10523 (figs 1-10 and 1-11). The
purpose of this form is to provide the operator with the authority to operate an ite4n of
equipment on an assigned mission. It also provides the operator with a list 8f the
required scheduled maintenance services to be completed, as well as serving as a
daily preventive maintenance checklist. Certain blocks on this form are filled out by
the dispatcher before be gives it.to the operator (these.blocks are markdd with asterisks
11*" as in figure 1-10). The operator fills out the blocks pertaining to operation and
maintenance of the generator set while it is under his control, these blocks are marked
with "Y" as in figure 1-10. Before leaving the equipment pool, the operator performs
his before-operation services as indicated on the Qperational record (fig 1-11) and in the
appropriate TM. If the dispatcher has indicated that other services are due, such as
oil change, lubrication service, or other scheduled preventive maintenance, the opera-
tor makes sure that these services are performed. He should then insert the appropriate
entries on the NAVMC 10523 and initial-each block containing a checkmark to indicate
that these services llve been performed. While operating the generator set, the opera-
tor checks his during-operation services 13 indicated on the form an in the appropriate
TM.. After the job has been completed,. the operator obtains a signature of release, on
the 'form, from the job supervisor. Upon rettirning to the equipment pool, the operator
services the generator 'set and performs the after-operation PM services as indicated
on the form Lind in the appropriate TM. After all the appropriate entries have been
made and all required serviees perfminedp the, operator returns the NAVMC 10523 to
the dispatcher. If at any time while the generator set Is under his control, the opera-
tor notices h discrepancy, he should make a note In the remarks column of the form.

44,
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Consolidated Engineer Equipment Operation Log and Service Record, NAVMC 10524
(figs 1-12 and 1-13). This form (record) is normally maintained by the dispatcher.
When an extended operation is conducted at a remote site. keeping the generator set
any from the equipment pool for several days at a time, the dispatcher issue
duplicate copy of the NAVMC 10524 to the operator. This copy takes the place of
NAVMC 10523 and gives the operator authority to operate the generator set. Again,
the dispatcher is responsible for filling out portion of the form. In this case, the
dispatcher fills out section A on the front of the form and on the reverse side (fig 1-13).
he makes the checkmarks designating which daily services the operator is to accom-
plish each day. The operator is responsible for filling out section 13. The operator
will perform the daily preventive maintenance service each day the equipment Is
operated. To indicate that the daily services have been completed, the operator will,
enter the Vtord "daily" in the HR/MI PM COMPLETED column of section B and initial
each quch entry (fig 1-12). As wasathe case-with NAVMC 10523, 'the operator, qfpre
leaving the equipment pool, perfornis preventive Maintenance services, 4;2XF:changes, '
or lubrication services which are due on the generator'set, and makes the appropriate
entries on NAVMC 10524. While the generator set is at the job site, the operator uses
the NAVMC 10524 for recording the hours the generator set has operated. the due date

.and completion date of the preventive maintenance services (both daily and schrduled),
the fuel consumption. and the repairs required and completed. If the job is so long
that the operator fills up the NAVMC 10524, he transfets the totals and other pertinent
data from the filled form to a new Wm. All of the filled forms are retained and turned
In to the dispatcher when the job is completed and the generator set is returned to the
equipment pool..

1:

For more detailed inforrhation on filling out the NAVMC 10523 and NAVMC 10524 you
can refer to TM 4700-15/1D or MCI 1342.
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Fig 1-12. Consolidated Engineer Equipmerlt,Operation Log and Service Record (front).
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4-13. Consolidated Engineer Equhament Operation Log and Service Record (reverse).

/ EXERCISE: Answer the following questions and check your responses against those listed.at the

416

end of this study unit.

1. List the two records that may be used,by the operator while Operating the genera-
tor.

a.
b.

2. What is the purpose of the Engineer Equipment Operation e ord (NAVMC 10523)?

3. What is.the purpose of the Engineer Equipment Operation'tog and Service Record
(NAVMC 10524)?

SUMMARY REVIEW

The main subjects covered in this study unit are the location and function of the various
controls and indicators; safety precautions, proper connections, whaCito inspect before oper-
ating the generator set, the starting and stopping procedures, ionise and records, and operation -I
of the generator set under unusual Because of the great amount of detail contained i

in this study unit, It might be advisable to read the study unit through once more before attempt-
ing to do the review lesson. Keep the foldout figure handy as you read so that you can refer to
it when mressary. Although the generator set is quite a complex piece of machinery, without
you the operator, to monitor it, the generator set is just a big hunk of metal.
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Answers to Study Unit H 1 Exercises

Work Unit 1-1.

1.

2. frequency olitput
3. Greater
4. 60 KW
5. 240/416

a.
b.
c.
d.
e.

708
709
710
711
712 4

Work Unit 1-2.
./1

1. a. Unloading
b. Removal of crate
c. Removal of packing

2. equal
3. nails

Work Unit 1*-3. ,
1. a. Forklift and

b. Overhead crane
2. Guide the forks into the openings provided In the skid base assembly. Continue to

move the forklift forward until the genevetor comes In contact with the' lift frame.
Lift the forklift and proceed to the point of servicing.

3. Open the lifting eye access door on top of set and engage lifting hook of crane in the
lifting eye of the generator. Raise and lower slowly, manually stabilizing to prevent

A

rotation.

Work !hit 1-4.

1. a, b, d, e, g .
2. The outside temperature (ambient temperature)
3. closed
4. sparking
5. batteries
6. open
7. lubricated

0,....
Work Unit 1-5.

1. Locate the generator set where there will be a minimum of moisture, dust, or corro-
sive fumes.

2. 6
3. a. Needs of user

b. The tactical rituation
c. The terrain condition

4. 15°
5.. - a. 24 feet

b. 75 feet
c. 25 feet

Work Unit 1-6.

1. a. Avoid electrical shack
b; Avoid damage to equipment

2. a. Ground cable
b. Clamp
3

4. ground.
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Work (Alit 1-7.

1. c.

2. e.
3. a.
4. d.

5, b.

Work Drat 1-8.

1. The area should be kept dry, or insulating materials should be used aMund the
generator,

2. Maintain a conStant metal-to=metal contact between the fuel tank filler neck and the
spout or nozzle.

3., a. Make sure the generator Is not connectbd in parallel to another generator set
that is running. 141

b. Make sure that alliswitchestare in the, OFF or OPEN position.
4. To avoid electrical shock or malfunctions in equipment.
5. The exhaust gases must be piped outside

Work Unit 1-9.

Work Unit 1-10.

1. NAVMC .10523 and '10524
2. Every time before you start the generator set
3. True
4. True
5. False

I Work4Unit 1-11.

1. a. Starting
b. Monitoring
c. Shutting down

2. remote
3. 30
4. c.
5. a.
6. b.
7. a.

Work Unit 1-12.

1. b.
2. a.
3. d.
4. c.

Work Unit 1-13.

1. First
2. (In any order) a. Inspection

b. Cleaning
c. Servicing
d. 4.,ubricating
e. Adjustments
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Work Unit 1;14.

1. (In any order) a. Engineer Equipment Operational Record (NAVIVIC10523)
'b. Engineer Equipment Operation Log and Service Record (NAV-MC

10524)
2. Provides the operator with the authority to Operate an item of equipment on an

assigned mission.
3. Gives the operator authority to operate the generator set for extended periods of time.

1-31
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STUDY UNIT 2

DEPARTMENT OF DEFENSE (DOD) SERIES GENERATORS
- .

STUDY UNIT OBJECTIVE: UPON SUCCESSFUL COMPLETION OP THIS STUDY UNIT,
YOU WILL 13E ABLE TO IDENTIFY THE TYPES AND CAPABILITIES OF THE DOD
DIESELSERIES GENERATORS. YOU WILL ALSO BE CAPABLE OF INSTALLING,
OPKRATING, AND.PERFQRMING OPERATOR'S MAINTENANCE ON THE*GENERATORS.

Work nit 2-1. DESCRIPTION "

iiNAME TUE FIVE *DOD DIESEL GENERATOR SETS.

STATE THE COMMON OUTPUT CAPABILITIES OF EACH TYPE OF DOD GENERATOR
SET. ,

1
MATCHLZHE FIVE DOD GENERATOR SETS WfTH THEIR APPROPRIATE KW RATING.

The DOD series generators include five units which the Marine Corps presently utilizes.
These generators are identified by number instead of name. Listed below are the five DOD
generators presently used

MEP 00tA

MEP 006A

MEP 007A

MEP 009A

,MEP 115A

Although these generators differ in some ways, as will be discussed In this work unit, they
are all a compact, transportable source of a. c. power. The generators offer 240/416 volts ana
120/208 volts a. c. with a 3-phase, 4 wire connection. Each is driven by a water-cooled
diesel engine.

...

The generators incorporate radiq interference componentry to prevent interference with
the lOad, as well as safety devices to protect the generator. However, the Arnerators differ In
some ways, and by comparing the capabilities listed in table 2-f, you should be able to see these
differenms, .

.

Ncjte: There are two general ssifications of anerqor sets. Utility and Precise.
1C "Utility" generator sets o not have close frequency and voltage regulation, and are

used on loads where close regulation is not required (L. d. Lights). "Precise"
generator sets, on the other nand. do have close voltage and frequency regulation,
and are-used on loads reqdiring close regulation (Lg. Communication equipMent).

Table 2-1. Capabilities of DOD...diesel Geneeittor Setp

MEP
. -

005A 006A/115A*
,-

..

007A .009A

.

FUEL TANK CAPACITY 40 gals
.

55 gals v. 90.wils
. t..

240 gals ,

OIL CAPACITY .

0

17 qts 20 qta 29 qts 42 qtst
COOLANT SYSTEM CAPACITY '26 qts 33 qts 11 gals 14.25 gals

VOLTAGE OUTPUT - 120/208 . 120/208 120/208- 120/208

am 240/416 24P/416
. t

240/418 .- 240/416

FREQUENCY OUTPUT 50/80 Hz 60/60 III-400Hz* 50/60Hz 50/60 Hz

KVPIfiiiTING 30 KW 60 KW 100 KW 200 KW

*Note: The MEP 115A Is a 60 KW/ 400 Hz "Precise," power generator

2-1

S.



by using the data In 2-1, you should be able to sere that all the DOD generators are basically
the same as far as frequency and voltage are concerned ,(with the exception of the MEP 115A).
However, they all differ in fuel, oil, and coolant capabilities and in KW ratings.

EXERCISE: Answer the followhig questions and check your responses against those listed at
the end of this study unit. .

1. List the five generators found 1n tie DOD series.

a.
b.
C.
d.

2. Which voltage output is common to all five DOD generator sets?

Note: Match each DOA generator listed hi
rating listed in column 2 (a, b, c, d, e, or f).

Column 1 Column 2
DOD generator KW rating

3; MEP 005A
4. MEP 006A
5. MEP 007A
6. MEP 009A

115A

umn 1 (items 3-6) with the appropriate
)

8. Which frequency odie)put is common to foil
,

I N.

o r k Unit 2-2. INSTALLATION - UNCRATING

? 2.0 KW
b. 30, KW
c. 60 KW
d. 80 KW
e. 100 KW

0 KW

4

KW

of the DayDgenerator sets?t

LIST THE T(WO STEPS IN THE PROCEDURE FOR' UNCRATING 'fliE DOD GENERATOR
SET.

, ct.)

NAME THE TWO TYPES OF EQUIPMENT 4-IAT6ANICE ASED WHEN UNLOADIVC OR-., .
MOVING DOD GENERATOR SETS. ..

LIST THE SEQUENCE IN WitteH THE TOP AND SIDES OF CRATE WILD, BE--..,
REMOIED. . .

al -,

4. ...-- C-1*--- '
STATE THE DIFFERENCE IN UNCRATING PROCEDUREtliP TfliE GENERATOR SET

. IS TO BE INSTALLED ON A PERMANENT OR TEMPORARY BASIS. 4.1

s, ."--.
'',..

The first step for installing a generator for operation is unloading. jhle.is done in the
following manner.

g

unloading equipment. A crane, forklift, or similar lifting device should be used to unload
the quipment. The equipment must be kept in tk)e UP position tphile loadingk.

,'WARN ffd

Do not use a lifting device with at capacity
of less than 10,000 pounds. Donot 'allow
the generator set to swing while it is sus-
pended. Failure to observe this warnivg
may result in serious injury or dealh to
personnel.

2-2
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The second step in the procedure for uncrating the DOF) generator set is the removal of
the crate which is accomplished in the following manner.

a

Removal of crate. Before unpacking, Move unit as near as possible to the location where
It will be operated.

CAUTION .

Exercise care In the use of bars, ham-
mers, and similar .tools while uncrating
unit to avoid damaging equipment.

Remove the top and then the sides of the crate (see figure 2-0. If the unit is to be 'mounted
as a permanent installation, either inside or outside, remove unit from wood skid base. If the
unit is to be set up as a temporary installation, do not remove the wood skid base. '1"he wood
skid base will serve as a fotindation for the generator on soft grotind, mud, or snow.

BA R BAG REINFORCING
DESICCANT BA6g ST PS CRATE

eRATE
NUT

SKID
GENERATOR SET LOCK
-SKID BASE WASHER

CARRIAGE BOLT
WASHER

Fig 2-1." Shipping crate.

,,EXER CISE: Answer the following questions and check your responses against those listed at the
end of this study unit.

I. List the two steps in the procedure for uncrating the DOD generator set.

a.
b.

2. Name the tAto types, of equipment that can,be used to-unload and move DOD generators.

a.
b.

3! List the sequence'in which the top and-sides of the crate should be removed.

b.

4., State the difference lin'the procedure for uncrating a DOD generator if it Is to be in-'
stalled on a permanent or on a temporary basis.

2-3
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Work Unit 2-3. INSTALLATION MOVING

DESCRIBE THE.PROCEDURE FOR MOVII4G A DOD GENERATOR WITH A F'ORKLIaT.

DESCRIBE THE PROCEDURE FOR MOVING A DOD GENERATOR WITH A CRANE.

After the generator set has been uncrated, you may have to move It to another area. This
can be accomplished by using the moving procedures and equipment listed below.

Equipment used to move the generator set. To move an unpacked generator set from one
location to another, use a forklift truck with a minimum load rating of 10, 000' pounds. You can
also use an overhead crane with a minimum load rating of 10, 000 pounds.

Moving the generator set. When using the forklift, use the openings in the skid base assem-
bly of the .generator set as shown in figure 2-2. Guide the.forks into the opening provided, and
continue to move the forklift forward until the generator het comes in contact with the lift frame
of the forklift. Lift the generator set and proceed to the point of servicing.

When using an overhead crane to move a generator set you must lift it by both lifting eyes
(fig 2-2).4 Attach a lifting device, similar to the one shcfwn in figure 2-3, by engaging one hook in
each lifting eye. You should then attach the ring of the Biting device to the lifting hook of the
crane. Raise and lower the generator set slowly, manually stabilizing It to prevent it from rotating.
Use this method of movement only for a very short distance or when removing the generatbr set
from or placing it onto a transporter.

. Lifting
Eye

Fork
Entrance

Fig 2:2. Generator wilhliftIng eye and forklift opening.

Note: Always have a man` uide the forklift driver. ,Make sure the forklift forks come
through openings in skid base on other side of upit before lifting so not to damage
bottom of unit.

2-4
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Fig 2-3. "Lifting device.

EXERCLSE: 41nswer the following questions and check your responses' against those listed at the
end of this study,Arnit.

I. Describe the correct procedure for moving a,D0D generator with a forklift.

2. Describe the correct procedure for mcirving a DOD generator with a crane.

Work Unit 2-4. INSTALLATION - INITIAL SERVICING

LIST THETHREE STEPS IN SERVICING THE RADIATOR.

LIST THE TWO STEWS IN SERVICING THE CRANKCASE.

LIST THE TWO STEPS IN SERVICING THE FUEL TANK.

LIST THE .TWO STEPS IN SERVICING THE BATTERIES.

Now is the time when consumable materials (fuel,. coolant, and lubricating oil) should be
added. It is recommended that you use an antifreeze solution as a coolant even in warm weather.
This is due to the rust inhibitor contained in the antifreeze, and because the antifreeze has a
higher boiling point than water.

Before the addition of any of the consumable materials, you must insure that all the drain
cocks are closed and the drain plugs are tight.' After this is accomplished, you are ready to be-
gin servicing the generator. You should be able to perform the initial servicing of the generator

,4 set by following the procedures listed below:

Radiator.

Open radiator cap access door and remove radiator cap.

Fill radiator with proper cooler-A until coolant level is two inches below filler mark.

Fasten tag near radiator cap indicating type of coolant water or antifreeze) and level
of protection.

2-5
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Engine cianijse.
Remove engine lubricating oil filler cap and add oil as required to obtain full level on
dip stick. Hirer to figure 2-4 for proper lubricating oil.

CAUTION

The dip stick is shielded, and allows checking
oil level while the engine is either stopped or

4 running. The stick is stamped on both sides
to indicate the two different oil levels. The
chine running side is stamped: ADD, FULL,
and RUNNING. The enginct stopped side is
stamped: ADD. FULL, and STOPPED. Use
appropriate add and full marks dependent upon
whether the engine is stopped pr. running. In-
sure that the tvpropriate side is up when in-
serting the gauge, since the under side will be
wiped in the gauge tube radius when the gauge
is removed, therefore indicating a false oil
level reading.

Text continues on pages 2-9.
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LUBRICATION ORDER

L05- 6115-' i 5.12,...........
(S1.1...J. L 11544512 Jota 30 JUNE 1915)

. .
. .

GENERATOR SET, DIESEL DRIVEN, 60 KW, 1 I I 240/4I6V,
3 PHASE, 4 WIRE, 541.4plivgirrgelpfirtl. ., s. ,( TACTICAL

UTII,Irf) MIN 11115-Mill1-1M.10010 0 CTiCAVPIIIICISE)
NSN 61111-00-11111252 AND - .

.

GENERATOR SET, DIESEL DRIVEN, 60 KW, 120/200-240/416V,
3 PHASE, 4 WIRE, 400 HERTZ, SKID MOUNTED, (TACTICAL

PRECISE) NSII 1111S-00-1 IS-1253 ,
81.1.rone, etoTRALSUPPLY CATALOG C9101111

10.1010 A hosed on asol boo. of opmhon. Aclium to Cleon pt.. woh SOLVENT . thyItonsno I y. II (SD-b.
ceommnsa. In. .1m-warred opout.on ocmf .... coawl.t... O. halo. LAO.sIlnit.
ft:I .000.., p..,locl.,01.17,.n.n1 lam Kohon n...At In. a*,

.. .

lion cotAcas tben hot. F di and chcl, 1
R11,1,-.. oh. mos/0o.).

The Ism. 1.p.c.I.slo. M. Ino.....4 to pellorns all
CI... latinc. Llocc IvImicolon0. ,. stevIceeot the poltkolor inosvot.

- .
at. t

I 01AL MAN IIR

INTERVAL MAN HR

8 0.1
100 0.5

T 01 AL MAN 1)I4 ...-
INIERVAL MAN 119

Joo 0.)
500 0 5 -

,e

LUBRICANT INTERVAL ' INTERVAL LUBRICANT

I F .11er
.

We liple 5/

Hydroul Sump Sight 100 Env., A or?

Cm.qe
(Check 1.4.1)4S. Ley/

Ilychater Sony Fill OM 300
and Donn Plops

(Dosin and rIdi)
0...,y,

C000Sco. 0.I Fill 13E/f100 I
Cop thscl Ctme

A (Check I..0) 15.5
kty owl no. I)

CAUTION Illheo 0EA
oil . used Ih 1..1

111 be t hc kJ mom
Oben.

I opine.0,1 Dopio Plop 300
oral 1)01..
ono, .1.111

MOM Germmolo
rso.o.a bet:mom no
temicototo oous....4) t't

,,

re/ le/ FA ITI;41I _Ariliairl; Alumni.
(SWIM bosono, no

/, kbocohon oequi/edl

p 300 0,, ,,,,.,
0, 40 ...Mt clew

I .1.5p. moots le-

a
nts end stn./JO

;we 2)
Ir
5.!

5

,u,
. ---1-7-- P
arr.......

46 .,
10

12-
0

0,,
1

.. ...

"-"'"'"'11)--

FA

P

01
ro

Stat.
(Staled ben.n. no
lulw.solloo .tquod)

An C'.... O. Type
AM" ILI227. mil/

..
I

il (No laMtcohon requited)

. 5

JrJ

Fig 2-4. Lubrication order (sheet .1 of 2).
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-KEY-

LUBRICANTS CAPACITY
EXPECTED TEMPERATU S

INTERVALSAl... + MF
Above 0 C

40F to -10'r
r 5C to -11'C

O'P to -ii.S F
SC so .. 50C

OE /1100LUISRICATING OIL, Engine

OE /WO 30 OE 'HOO 10

.

DEA
e'

.
Intervals
gnen Or
rn hours of
normal
°payola.)

!Olroo evert/400SO 26 11 (21.51)

Oil Can Peint
0EALUBRICATING011... Engine, Arctic

OHAHYDRAULIC FLUID
r----

ALL T WERATURESIlpirowIrc Sump I I, (3.11)
NO TES

I. FOR OPERATION OF EQUIPMENT IN PROTRACTED
COLD TEMPERATURES BELOW-10 (-23' C).
lutwicents prescriled In the hey for temperatures elm.,

-10 'F. t-23 luta keret spec ifiJ in
the key la temponotures below -105F. (-23CL

2. 011 FLTER. After Installing now MNr elements, fill
cronlicose. place deed nen& switch (S22) In tkd oft (Jown)
position God twos origins for IS second*, t return
anent switch to tia 01141) 60111161. Sint Goer
engine S minutes, chee filter hewing for loots.
pine, check cronlices oil level twirl 1ring to lull low ./

_.-

3. LUBRICANTS. The hollowing is a list oi 1uk.lc.nfl
with the Mililefy Syeerots end the eeplicoltle spec iiiCelien

MILL-210IC 0EA MILL44162
OHA AIILH5006.8

1. CRANKCASE. Crankcase level rney be checked with
- engine, in either static cc opereting condition.

.,

^O.

POI. r

S. HYDRAULIC FILTER. ITclicI poetise sets only)
eery ID) hoix ol operation amass...Ale hyrhouhc f II...
renew slenrst, end reitestenble. Bring oil level to 1.11,

for IS minutt, chock level end fill if nocossory.'

Co a tMs LIAll,Ottoo 04« will rerwein writ, /h.
teem all I OTOS, 10117OCIOn COOVOInO6 herein Off monao.rBY

Y

R OF THE SECRETARIES OF THE ARMY All) NAVY

CREhIGHTON.W. ABRAMS
Genetol, United States Army

..

ChiI ol Stoll

OFFICIAL

VON* L. BORERS
Major Demirel, United 51.1. Amy

Th. Adjutant Gmenal

A. R. MARSCHALL
Rear Admiral. CEC, USN

Contriondel, Novel Facilities
Engineering CAIN/10M

o

Note: These lubricants are for 60 KW sets. Be Eiure
to check TM 'for proper lubricant when dealing
with othei 140D generator sets.

p Lubrication order (sheet 2 of 2). --continued.
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ay

'6 After adding oil, check crankcase lubricating oil level using proper side of engine dip
s;tick.

Fuel tank.

Remove fuel tank filler cap and fill fuel tank.

WAtINING

Always maintain constant metal-to-
metal contact between fuel tank filler
neck and spout of fuel supply. This
will prevent the possibility of spark-
ing caused by static electricity.

Replace filler cap and wipe up any spklled fuel.

Note: The generator set may need bleeding after initial servicing. Refer to the proper TM.

Batteries. The final step in the initial servicing of the generator is servicing the batteries
and connecting them. The batteries are shipped dry. After obtaining some electrolyte. fill bat-
tery cells to slots in the cells with battery electrolyte. Install filler caps and rinse with water
any spilled electrolyte on the battery and then connect the battery cables.

WARNING

Electrolyte contains sulfuric acid and
can cause severe burns. Always dilute
electrolyte with water, never water
with electrolyte. Handle it with care.
If the solution comes in contact with
thf body, eyes. or clothing, rinse im-
mediately with clean water. Avoid
spilling electrolyte on painted surfaces.
Do not work alone or smoke Then ser-
vicing batteries.

EXERCISE: Answer the following questions and check your responsegainst those listed at the
end of this study unit.

let

I

I. List the three steps in servicing the radiator.

a.
b.
c.

2. List the two steps in servicing the crankcase.

a.
b.

3. List the two steps in servicing the fuel tank.

b.
a.

4 4r List the two steps in servicing the batteries.

t

a.
. b. S



5. The dip stick permits the level of oil to be checked when the unit is either stopped
or running.

True False

6. Metal-to-metal contact should be maintained when filling the fuel tank, becatthe this
will prevent sparking caused by

Work Unit 2-5. INSTALLATION-STUNG

DESCRIBE, IN GENERA L.t. WHAT A PROPER LOCATION WOULD BE TO PLACE A
DOD GENERATOR SET.

LIST MAXIMUM DISTAITES FOR A DOD GENERATOR FROM (1) A PARALLELED
GENERATOR. (2) AN AUXILIARY FUEL SUPPLY, (3) A REMOTE CONTROL AREA.

LIST THE TWO KEY FACTORS IN POSITIONING A GENERATOR FOR PERMANENT
INSTALLATION.

STATE THE KEY ICTOR IN POSITIONING A GENERATOR FOR TEMPORARY IN-
STALLATION.

DESCRIBE A PROPERLY INSTALLED EXHAUST LINE FOR AN INDOOR GENERATOR.

4eihe generator set is now ready for operation. The word com n that you, as the
operator, will take the generator to A specific area. After arrangi g for:transportation of the
generator set, 3f.ou must go to the area where the generator will be set to' gel t.% a proper site.
When selecting this site you should keep in mind the following procedures.

Location. Locate the generator set (In a level site, which is clear of obstacles and has
ample ventilation. The site must be within 25 feet of any paralleled generator set, 25 feet of
any auxiliary fuel supply, and 500 feet of any remote control area.

Note: The generator set is a portable -unit and is designed to operate satisfactorily up to
15 degrees out of level. However, the unit should bens level as possible during
operation.

Positioning. When preparing for permanent installation, be sure the-base is solid enough
to support the weight of the unit. Select a location where there will be sufficient space on all
sides for servicing and operating the unit. When preparing for a temporary installation, move
the generator set as close tb the worksite as practical.- Use suitable planks, loge, or other
materials for a base in an area where the ground is soft.

Indoor installation. ,When operating th9 generator from an indoor installation you should
'keep the area well ventilat6d at all times. This will help provide thy.- generator with a maximum
supply of fresh air.

The exhaustline used to Ripe the exhaust tside should be gastight and have a 4-inch inside
diameter. Use as few bends as possible In the l e fignm the generatoNto the outside. Metal
shields shAid be provided for the exhaust line where it pabses through flammable walls. Ex-
haust lines should be wrapped in asbestos if there is any danger of anyone touching them.

EXERCISE: Answer the following questions and check your responses against those listed at the
end of this study unit.

1. Describe, In general, what a proper location would be to place a DOD generator set.

S

e

-r.

2 -10
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2. What is the minimum distance a generatbr can be placed the following:

a. Paralleled generator
b. Auxiliary fuel supply
c. Remote control area

3. list two key factors In positioning a generator for permanent installation.

a.
b.

4. What is the key factor in positionin6 generator for temporary installation?

./t
5. Describe an exhaust line for an indoor generator.

pf

Work Unit 2-6. INSTALLATION - GROUNDING

LIST, IN ORDER OF PREFERENCE, THE THREE ACCFPTABLE GROUNDINCaDEVICES,

DESCRIBE MINIMUM REQUIREMENTS FOR A GROU.h1DING ROD,

DESCRIBE MINIMU M REQUIREMENTS FOR A GROUNDING PLATE.
.w

The generator set mu be grounded prior to-operation. The ground can be, Ln oiyer of
preference, an underground metallic Ver piping system, a driven metal rod, or a burNd metal
plate. A gr,pund rod must have minimum diameter of 5/8 inch if solid or 3/4 inch if pipe, and
must be driven toe'a minimum d pth of eight feet. A ground plate must have.a minimum area of
nine square feet and must be ried at a minimum depth of four feet. The ground lead must be at
least No. 6 A WG (America4n ire Gauge) copper wire and must be bolted or clamped to the rod,
plate, 'or piping system. C nnect the other end of the ground lead to the geurator set ground
terminal stud (figure 2-5). The following procedures are to be used t6 instM grounding rods
when required.

Insert ground cable supplied with generator set, into slot In ground stud and tighten nut.

Connect .coupling to ground rod and install driving stud in coupling. Make sure driving
stud is bottomed on ground r I.

Drive ground rod into ground until coupling is just above the grouncrsurface.

After ground rods have been driven into the ground, remove driving stud and top coupling.

Connect clamp and ground cable to top ground rod and secure by tightening screw.
It#

WARNING

Do not operate the generator set unleirs
ground terminal stud has been connected
to a suitable ground. Electrical faults in
the generator set, load lines, Or load
eqUipment can cause injury or electrocu-
tion frOm contact with an angibunded
system.

2-11
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GROUND CABLE FRONT +

GROUND
CABLE

DRIVING STUD

CLAMP

GROUND ROD,

COUPLING

GROUND ROD

.1'

Fig 2-5 Grounding procedures.

EXERCISE: Answer the following questions and check your responses against those listed at the
end of this study unit.

1. List in order of preference, the three acceptable grounding devices.

a.
b.
C.

2. Describe the minimum requirements for a grounding rod.

3. 'Describe the minimum requirements 4k a grounding plate.

S.

4. The ground lead must be at least No. AWG.

2-12
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5. Where on the generator set should the ground lead be atthched?

Work Unit 2-7. OPERATION - CONTROLS AND INDICATORS

GIVEN FIVE CONTROLS OR INDICATORS ly1.fiTCH THEM WITH THEIR FUNCTION.
lb

Prior to beginning operation of the unit, yo shouyii become familiar with the functions
and locations of the controls of the generator set. y tilling table 2-2 and figure .2 -6, you
should have no problem Identifying the functions of the controls or indicators and associating
these wp their location on the generator.

%Po

v

Table 2-2. Function of Controls, Instrum(Ints, and Receptacles

INDEX NUMBER
CONTROL, INSTRUMENT,

OR RECEPTACLE FUNCTION

1

2

3

4

6

7

8

Manu fuel shutdown lever
(loca d on fuel injection
pump °using)

Speed switch reset button
(located on top of speed
switch)

Control cubicle control
panel

Air cleaner condition
,indicator light

Frequency meter

Kilowatt meter (percent
of power meter)

Ammeter-voltmeter
selector switch

AC ammeter (percent
of rated current meter)

2-13

Permits manual closing of engine fuel'
rack to shutdown engine.

Permits resetting of engine overspeed
switch after actuation.

Contains majority of generator set
operating and monitoring controls.

Illuminates to indicate dirty air clean-
er panel filters.

Indicates generator set frequency of
voltage in hertz. On 50/60 hertz
generator sets it is calibrated from
48 to 53 hertz for 50 hertz opera-
tion and 57 to 62 herd for 60 hertz
operation with-scale divisions of
1/10 hertz. On 400 hertz gerferator
sets it is calibrated from 388 to
412 cycles with scale divisions of
1/2 Cycle.

Indidates generator electrical power
output. It is calibrated from 0 to
133 percent of power.

Selects current in each phase, three
line-to-line voltage, and three line-
to-neutral, voltage for measrement
by AC voltmeter and AC ammeter.

Indicates percent of rated "current
per phase, as selected by ammeter-
voltmeter selector switch. It is
calibrated from 0 to 133 percent of
rated current with scale divisions of
2 percent.



.T
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Table 2-2. --contintiec.

INDEX NUMBER
CONTROL, INSTRUMENT,

OR RECEPTACLE FUNCTION

9 Panel lights Illuminate control panel.

10 AC voltmeter Indicates line-to-line and line-to-
neutral voltages as selected by
ammeter-voltmeter selector switch.
It Is calibrated from 0,to 500 volts
with scale divisions of AS volts.

11%. Voltage adjust rheostat Permits adjustment of generator set
output voltage: Clocklyjse rotation
increases voltage. It, is rated at
0 to 250 4 10 ohms.

12 s, Synchronizing lights Indicates sy9chronizationof frequency
for paralleling of generator set.

13 Battle short Indicator Illuminates when battle short switch
is in ON position.

14 Battle short switch and
guard

Permits bypassing of all generator
set faults except engine overspeed
and short circuit for emergency
operation. Guard prevents acci-
dental switch actuation.

15 Mode selector switch Permits selection of parallel or
single unit' operation. In parallel
operation, activates all parallel
circuits and synchronizing lights.

16 Voltage sensing switch Permits selectiOn of voltage regu-
lator sensing and level adjusting
circuits either at the sot or a
remote location.

17 _Panel light switch Energizes panel lights.

18 AC load contactor indicator Illuminates when AC load contactor
Is closed.

54
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Table 2- 2-- continued.

INDEX NUMBER
CONTROL, INSTRUMENT,

OR RECEPTACLE FUNCTION

19

20

21

22

23

24

. 25

26

dor

AC load 0611W:tor switch

Frequency adjust rheostat

Start-run-stop switch

Ehgine primer switch

Battery charging altimeter
*

AL.

Running time meter

Fuel level gauge

Cools* temperature galige

Oil pressure gauge

2-15

Permits opening and closing of AC
load contactor.

Permits adjustment of generator set
frequency on precise generator sets.
Clockwise rotation increase,'
quency. It is rated at 0 to 500 0,
+10 ohms.

Initiates start sequence and controls
generator set operation.

Permits actuation of ether starting
aid if startnrun-stop switch 16 in
START position.

Indicates battery charging current.
Red indicates unsatisfactory, green
satinfacto.ry. It is calibrated frdm
-10 to +20 amperes with scale

:divisions of 1 ampere.

Indicates operating time of generator
set in hours and tenths tip% 9999.

Indicates level of fuel in fuel tank.
Itsls calibrated from full to empty
with scale divisions of 1/4 tank.

Indicates engine coolant temperatUre
in degrees F. Normal indication
1807 to 200F. It is calibrated
from 1207 to 2407."

Indicates engine lubricating oil pres-
sure in NIG. Normal indication

4111 40 to 60-PeIG. ft is calibrated
from 0 to 120 Ala with scale

e divisions of 30 PSI°.

1111

, . .
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Table 2 -2 --continued.

VI 1

A

,...

i.

INDEX NUMBER
CONTROL, INStRUMENT,

OR RECEPTACLE' FUNCTION

28

29

30

31

-32

33

T4

35

e

..
Fuse

Revrse power indieltor

Under voltage indicator

Short circuit indicator

Overspeoci indicator

Low oil pressure indicator

Coolant temperature high
indicator

No fuel indicator

36 Overload Indicator

ie+

2-16

A

56

Protects components of 'fault locator
panel.

Illuminates if power flow Into gen-
erator sot exceeds 20 percent of
rated value.-

Illuminates instantaneously if voltage
drops below 48 volts at generator
coil T9-T12, or in WI 2 seconds if
voltage is between 65 to 99 A 4 volts.
Utilized on precise generator sets
only. AC voltmeter indication:
IN-single phase 48 to 99 + 4 volts.

Illuminates if output eurrenLin any
phaselExceeds approximately

425 25 percent of rated'eurrent.

Illuminates if engine RPM exceeds
2425 ±25 RPM.

I.

"\Illinninatea if engine oil pressure
falls below 15 ± 3 PSIG.

Illuminates if engine coolant tern--
perature exceeds 217°1. 3°F.

Illuminates if level of fuel in day
tank falls to a point which will
operate the set at rated load for

- one minute.

Illuminates if current in any phase -

exceeds 110 percent of rated cur-
rent on an inverse time principle.

tt 4't
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TVIe 2-2--continucti.

INDEX NUMBER
CONTROL, INSTRUMENT,

OR RECEPTACLE FUNCTION

'37

38

39

40

41

42

Under frequency indicator

Over voltage indicator

Test or reset switch

Plate

;
Plate

DC control circuit breaker

43 Manual speed control

2 -17

Illuminates if frequency drops to:
56 a 1 hertz for 60 hertz operation,
46 * 1 hertz fore50 hertz operation,
and 970 a 5 hertz for 400 hertz
ope,ration. Utilized on precise gen-
erator sets only.

Ipuminate's if voltage reaches
153 a 3 volts at generator coil
T9-T11. AC voltmeter indication
120 single phase 153 a 3 volts.

Permits testing and resetting of fault
locator panel indicators.

Covers opening pfovided for electric
'winter on kit control box.

Covers opening provided for fuel
burning winterization kit control,
box.

Protects control circuits energized
from batteries. Permits emer-
gency stopping of generator set. It
has a 7. 5 ampere rating.

PArrpits engine speed adjustment
through action of utility governor.
Rapid adjustment is made by

"depressing button and pallineout or
pushing in control; pushing in on
control increases speed. Fine
adjustment is made by rotating.
vernier knob. Clockwise rotation

,fl
of vernier will increase speed.
Control should be in maxinium
fuel position on precise generator
pets,

,a



'liable 2-2continued.

INDEX 41UMBER -
CONTROL, INSTRUMENT,

OR RECEPTACLE FUNCTION

..

'

44 and 46
_

45

47

48

.,

4!0
q I

. _

50 .

51

52

.
53,

54 and 5,5

56

' 57

. .

-

Parallel receptacles

.

.

ShortPng plug

Protective caps

Plato and sleeve assembly

Plate '

-Cir6uit breaker .

(15 amperes)

Convenience receptacles

Air Meaner restriction
indicator switch

.
Fuel transfer valve

Slave r- cceptacles
(8114nd 8112)

Frequency selector switch
.

..
_

Radiator shutter manual
centre)] handle

.. , ,

,

. .
Utilized to interconnect governors

and exciter regUlators for parallel-
ing precise generator sets with par-
Idle! cable.

Shorts,pins C and D of parallel
receptacle. Plug is removed to '
parallel precise generator sets and
installed to parallel utility pets.

Protect receptacles from damage.

.Covers opening- provided for kit
installation and entrance for load
cable. .

.
Covers opening provided for kit

.
installation.

Protects convenience receptacles.-

, .

Provide 120 VAC at generator set
opting frequency.

-Energikes panel mounted light when ,.

filters require service.
Permits selection of generator set

tank Ar auxiliary fuel supply for
operation. . .

Permit easy connection to batteries
. to supply or obtain 24 VDC.

Permits selection of 50 or 60 hertz'
operation. Utilized on 50/60 hertz
precise generator sett.

Permits manual opehipg.tid dlOsing
of the radiator shutter whet1 coolant
is cold. When coolant is Not
handle may bd used for opening of
shutter only.

.
11.
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21

26

A

12 *30
13

14 29

24 23 22 21 20 19 18

FUEL INJECTION
PUMP HOUSING R08-1

49

1.. ) , ,'tea )

..i7..--': z"-"---'-r.f-:-'Nr--''-'1-

I, 1.4,
11 *.i.

I

4.-j
.11 r -

g i a
hIll0

I.

;
...

6_1

8
RI

S2

41

42

43

45

'441

48,

51

* USED ON PRECISE GENERATOR SETS., ONLY

**USED ON 50/60 HERTZ PRECISE GENERATOR
SETS ONLY

PRECISE~
RELAY BOX

Fig 2-6. Location of controls, instruments, and receptacles,

" 2-19
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I legend to figure 2-6.
tl

Legend to figure 2-b

1. Manual fuel shutdown lever 29. Reverse power indicator
2. Speed switch reset button 30. Under voltage indicator
3. Control cubicle control panel 31. Short circuit indicator
4. Air cleaner condition indicator light 32. Overspeed inaicator
5. Frequency meter 33. Low oil pressure indicator
6. Kilowatt meter (perpent of power 34. Coolant temperature high

meter) - indicator
7. Ammeter-voltmeter selector 35. No Net indicator

switch 36. Overload indicator
8. AC ammeter (poreent of rated 37. Under frequency indicator

9. Panel.
current meter)

Panel lights
38.
39.

Over voltage indicator
Test or reset switch

10. AC voltmeter 40. Plate
11. Voltage adjust rheostat 41. Plate
12. Synchronizing lights 42. DC control circuit breaker
13._ Battle short indicator 43. Manual speed control
'14.' Battle short switch and guard 44. Parallel receptacle
15. Mode selector switch 45. Shorting plug
16. Voltage sensing switch 46. Parallel receptacles
17. Panel light 13 Witch 47. Protective cap
18. AC load contactor indicator 48. Plate and sleeve assembly
19. AC loitdconfactor switch 49. Plate
20. Frequency adjust rheostat 50. Circuit breaker
21. Stirtrtm-stop switch 51. Convenience rec9ptacles
22. Engine.primer switch 52. Air cleaner rest(riction indicator switch
23. Battery charging ammeter 53. Fuel transfer valve

I s,

24. Running lime meter 54. Slave receptacle (SRI)
25. Fuel level gauge 55. Slave receptacle (8112)

26. Coolant temperature gmige 56. Frequency selector switch
27. Oil pressure. gauge 57. Radiator shutter...manual control

28: Fuse handle

h

kts

'EXERCISE: Match the function listed ip c.plumn 1 (items 1-5) with the control, instrument, or
'receptacle listed in colura 2 (a, b, c, d. c, or 1). Check your responses against
those listed at the end of this study unit.

11.

Column. 1

Functions

'1. Pertnitii manual shutdown
. of engine

2.. Permits resetting oLengine
overspeed

3. Initiates start sequence
4. Indicates operating time in

in hours
5. Indicates engine tempera,

, ture in degrees F

5

Column 2

Controls, Instruments, or Receptacles

2 -20

a 60

a. Manual fuel shutdown lever
b. Running time meter
c. Coolant temperature gauge
d. Start-run-stop switch,
e. Speed switch reset- button
f., Voltage sensing switch

4
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Work Unit 2-0. OPERATION - SAFETY PRECAUTIONS

DESCRIBE THE CONDITION THE OPERATING AREA S110111,1.) BE KEPT IN WHEN
OPERATING THE GENERATOR SET.

STATE HOW STATIC SPARKING CAN BE AVOIDED WHEN FUELING A GENERATOR.
1

STATE THREE S.AUTTY PRECAUTIONS XO BE USED WHEN CONNECTING LOAD
CARIES TO A GENERATOR.

STATE WHY A GENERATOR SHOULD BE GROUNDED,

LIST THREE OPERATING SAFETY PRECAUTIONS.

Now that you are familiar with the controls and indicators, you are prepared to start the
generator set. Before you do, you should insure that all safely precautions have been followed
to insure the safety of personnel and equipment. Listed beloW are the safety precautions that
should always be followed when working with diesel engine driven generator sets.

Condition of operating area. All personnel Involved in the operation of the generator set
should become fainiliar with the operating area and keep it dry or" use insulating materials
around the generator set to avoid the hazard of an electrical shock.

Filling fuel tank directly. When filling the fuel tank directly,' always maintain a constant
'metal -to- metal contact between the fuel tank filler neck and the spout or nozzle to prevent-
sparking caused by static electricity,

Connecting load (power) cables. Before connecting the load' cable to the generator t,
make sure that the generator set is NOT connected In parallel to another generator set that
running, that it is NOT running. and that all switches are in the OFF or OPEN (deenergized)

$position. '

j

Inspecting ground connection. Prior to starting the generator set, inspect the ground
connection. Electrical defects In loadlines or load equipment can cause electrocution or severe
burns when contact Is made with an ungrounded systerti. Not grounding the set could cause mal-
functions in the equipment being used.

Operation. Do not operate the generator set in an enclosed area unless the exhaust gases
are piped to the outside. Continued breathing of exhaust fumes is dangerous. Do not inject ether
into thc engine manifold unless, the engine is being cranked. Stay blear of all exposed electrical
terminals when the generator set is operating.

Note: Rementer. the use of safely precautions will protect your life as well as the lives
of others.

EXERCISE: Answer the following questions and check your responses against those listed at the
end of this study unit.

1. Doscribe.the condition the operating area should be kept in when operating the
generator set.

4

4.4

2. How can static sparkin voided when fueling a generatqr?

:

3. What are three safety precautions that should be followed when connecting 104------4r
cables to a generator.

b.
a

0 I,

4'

1
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4. Why should a generator be grounded?

5. List three operating safety precaUtions.

alb

c.

Work Unit 2-9: OPERATION - POWER CONNECTIONS

MATCH THE PROPER TERMINAL NUMBER WITH THE ROPER PHASE WHEN CON-
NECTING q'HE LOAD CABLES.

Now that the area is safe, you are re dy teiproceed to the connecting of the load cables.
The cables should alwaysbe connected pri r to startin e generator. The proper steps for
connecting the cables are discussed beloArle

To connect the load cables to the generator set refer to figure 2.:-7 and proceed as follows.

4

PROTECTIVE
SLEEVE

41.

LOAD
TERMINAL

TERMI
NUT

_At

LOAD
CABLE

'FRONT

LOAD
CABLES

DRAW STRING LOAD TERMINALS

SEE ®
ACCESS DOOR

Fig 2:7. Load cable connections.
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-WARNING

Before attempting to connect load
Pakles. milk° sure the generator
set Is not operating and there is it.N,,
no input to the load.-,

N.

Open access .door and disco*
ect transparent ,e4erby loosening six quick -releaf)e

fasteners. Remove wrenc from cover.

ote: Make sure proper ph e relationship 6f(load cables is maintainefr

,/

Attach /load cables in th fo3owing order: LO, L3, L2, and Ll as specified in the
step below. The neu %r 6 le- must be connected to load terminal LO, load cable L1
to phase a, load cable 2 to phase b,, and load cable L3 o.phase c.

i

bisert load cables through pro ve and attach cables to their respective load.
terminals, qne cable to each terminal, by inserting cable in-terminal'slot and tighten-
ing terminal nut with wrench which was clipped to transparent cover. Install wrench on
transparent cover and install cover.

Tighten drSwstring on protective sleeve to prevent entry of foreign matter:

Close access door.

EXERCISE: Match the terminals listed in columu 1 (items 1-4) to the proper please listed in
colunin 2 (a, b, c, d, or e). Check your answers with-those listed at the end Of

'11'1 this study unit.

ColuTn 1

Terminal

1. L3
2.
3. Ll
4. LO

Work Unit 2-10. OPERATION,- PRESTART INSPECT4

4
golumn 2

Phase

a. Phase a
b. Phase c
c. Phase b

si. Phase Neutral
e. Phase d

NAME THE NAVMAC'FORMS YOU CAN USE /:IS CHECKLISTS WHEN CONDUCTING A J\
PRESTART INSPECTION. ?,

..
4, t

You are now reedy to begin the first step in starting the generator. This step is the pre -
start inspection. It consists in performing a series of checks, as provided by the NAVM,C form
10523 or 10524, which Is shown In table 2-3. By followit the column marked "before operation"...
you should Inspect everything required to bet-Checked. A1lhe end of thIS inspection the generator
should be ready to start.

,v)

2-23.
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INTERVALS

z z0 6

al 0

Table 2-3. Preetart Inapectlop

INSPECTION

General

Fuel System

Engine

Make a visual inspection of the entire generator set for any obviotia
lefielencies, such as loose or missing bolts, nuts, and pins, and for
bent, cracked, or broken parts. Inspect all wires and terminals for
damage and loose connections.

Wipe up any spilled lubricating or fuel oil.

Inspect fuel system for leakage, condition of fuel lines, and integ-
rity of fuel tank cap. See that tanks are full.

Inspect for proper connection of auxiliary fuel supply and that screen
on bottom of fuel drum adsfpler assembly is free of obstructions.

Inspect fuel pumps and system for leakage.

Open drain valves on fuel tank, filters, and straintrs and remove
any water or sediment.

Inspect engine mounts for security.

Inspect engine air box drain cocks to make sure they are in the full
open position and free of obstructions.

Inspect oil in crankcase for proper level. If below proper level add
oil as necessary.

Inspect for unusual noises or operation such as too much vibration,
tiverheating, lack of power, oil leakage, excessive smoking, and
enghle falling to respond to the controls. Shut down the generator
set under such conditions. Report deficiencies noted to proper
maintenance personnel.

X

X

Exhaust System

Generator

Control Panels

Cooling System

Batteries

Before Starting

Protection

Inspect muffler for condition and security.

For generator sets that are operating indoors, Inspect exhaust
extensions for condition, security, and leakage.

Inspect generator screens for cleanness.

Inspect generator attaching hardware for security.

Inspect meter and gagelaces for cleanness.

Inspect panel illumination lights for proper operation.

Inspect controls and indicators for proper operation (refer to
table 3-1).

Inspect radiator for proper coolant level. Add water or antifreeze
as necessary.

Inspect radiator cooling fins for obstructions.

Inspect cooling system for leakage.

inspect radiator louver control valve for proper operation.

Check fan belt for proper tension.

Inspect battery electrolyte for proper level. Add distilled water as
required.

Inspect battery cables and terminals for corrosion and security.

Inspect battery mount drain cock to make sure it is In the full open
position and free of obstructions.

Inspect generator set ground to make sure all connections are clean
and tight.

Inspect generator set to make sure It Is free of tools, equipment. and
personnel.

Inspect load cables for security and proper connection.

Make sure load contactor Is In the open position.

Make sure all doors and panels are closed.

2-24
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EXEliCISE: Answer the following questions true or false and check your responses against
those listed at the end of this study unit.

1. What are the two NAVNIC forms y6u can use as checklists when conducting a pre-
start inspection?

a.
b.

Note: Use table 2-3 in answering the following questions (3-5) true or false.

2. When making a prestart inspection, the load contactor switch should be In the
closed position.

True False

3. Prior to starting, you should inspect fuel pumps and systems for leakage.

True False

4. When inspectint the -engine during a prestart inspection, the air box drain cocks
should be in the full open position.

k
'Prue False

Work Unit 2-11. OPERATION - OPERATING THE GENERATOR

LIST THE THREE PROCEDURES FOR OPERATING THE DOD GENERATOR SET.

'Arm] SPECIFIC OPERATING STEPS PVIIM 1CH PROCEDURE WITH CORRECT
YIiOCEDURE.

Now that the generator is prepared to start, your next steps are to start the generator,
monitor the generator while it is running, and shutdoWn the generator after operation is finished.

Starting procedures. To start the generator set, accomplish the following:

WARNING

Do not operate the generator set unless
it is properly grounded. Electrical
faults in generator set, load lines, or
load equipment. can cause injury -or
electrocution's from contact with an
ungrounded system.

.

Note: The numbers in parenthesis refer to figure 2-6.

Perform before operation checks and services as specified in tabT 2-3.

Open control panel and air intake doors located at the rear of the generator set. Close
other doors.

Position mode selector switch to desired position and voltage, sensing switch (16) to
LOCAL.

Position voltage adjust rheostat to lower half of adjustment range.

Depress button and pull out manual speed control (43) 1/4 to 1/2 way.

Energize d. c. control circuit breaker (42) and-position start-run-stop switch (21) to RUN.
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Position fault locator switch (39 to TEST or RESET. All fault locator panel in4cators
should illuminate; 1$ not, cheek and replace defective lamp or fuse. Return switch to
original position. All Indicators except LOW OIL PRESSURE should go out. These
indicators should go Out arsOon as the engine is t3tarted.

If NO FUEL indicator remainh Illuminated, day tank fuel level is ow the no fuel s

shutoff point. Lift-red guard and position battle short switch (14) to ON. When day tank
is full, the electric fuel tryst:der pumps will change pitchtndicating they are bypassing
fuel Internally. Pobition -$ttle short switch and guard to OFF position:

If COOLANT HIGH TEMP indicator remains illuminated, engine coolant tempera-
ture Is excessive and generator set should not be started until coolant cools off.

If OTHER indicators xemain Illurillnated, reprt discrep'ancy to higher level of
maintenance prior to Starting.

s.
Depress control cpicle ,indicators (4, 13, and 18, figure 2-8). Indicators s
illuminate anti go out when released. If indicators do not illuminate, check and replace
defective lamp.

If battle short itylicator (13) remains illuminated,
guard to OFF position.

If air clever condition indlnator (4) remains illuminated, refer to higher level of
maintenance.

position battle short switch and

If h,c, load contactor indicator (18) remains illuminated, the a.X. load contactor is
closed. Open load contactor. 1f load contactor can not be opened, refer to higher level
of maintenance.

Position and hold start-run-stop switch (21) in start position until oil pressure increases
to 25 pelt; and voltage builds up on a. c. voltmeter.

CAUTION

DO NOT CRANK ENGINE IN EXCESS
OF 15 SECONDS AT .A TIME. ALLOW
ST ARTL",...,TO COM' A MINIMUM OF
THREE MINUTES BETWEEN CRANK-
INGS.

:Position start-run-stop switch (21) to RUN.
It

Adjust voltage and frequency to desired setting.

Position load contactor switch (19) to closed position to supply power when required.

Monitoring. After the generator set is running t(i'id,ttl,e required power is being
rovided to the load, your job isstill not over. You 'must insure that the generator

co nues to provide the require power to the load. By check14 those Items marked
w4th an 'X in the "during operatiffis" column (table 2-3), You car.nsure that the genera-
tor set will continue to perform. efficiently.

Shutdown procedures. When you have accomplished your mission andthere is no
longer a need for your generator, you should begin shutdown procedures. Shutdown
may be accomplished by following the procedures listed below.

Position and hold a. c. load contactor switch (19) to open until a. c. load contactor indicator
(8) goes out. Release switch.

Permit engine to operate at no load for approximately five minutes, to cool down.

Position start -run -stop switch (21) to stop.
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De-energize d. c. control circuit breaker (42).,.,

Perform after operations check as required in table 273,

Close all generator set doors.

Note: In the event of an emergency,. the generator set may be stopped by de-energizing
the d. c. control circuit breaker.

EXERCISInnswer the follOwing questions and check your rttponses against those listed at the
end of this study unit.

1. List the three procedures for operating the generator set.

a.,
b.
c.

Note: Match the operating step listed in column 1 (items 2-6) with the coL'ect procedure
In column 2 (a, b, or c).

Column 1 Column 2

Operating Step Procedure

2. Permit engine to run approximately five
minutes to cool down

3. Inspect controls and indicators for proper
operation

4. Energize d. c. control circuit breaker
5. Position a. c. load contractor to open
6. Inspect oil crankcase for proper level
7. Pull manual speed control out 1/4 to 1/2

way

a. Starting proc edure
b. Monitoring
c. Shutdown procedure

8. n cranking the engine, do not era[ it in excess of seconds at one time.

r3 c.
b. 5 d. 15

Work Unit 2-12. OPERATION - OPERATING UNDER UNUSUAL CONDITIONS

NAME THE EIGHT UNUSUAL CONDITIONS A GENERATOR MAY BE OPERATED UN-
DER.

STATE WHAT SPECIAL MAINTENANCE IS PERFORMED ON THE GENERA' -Qt IN,
DIFFERENT UNUSUAL CONDITIONS.

Ivo

You'should ndw be .familiar with starting and operating the generator set under normal
conditions. However, the occasion !may arise when you will need to be familiar with the operation
of the terator set under unusual conditions. Listed below are a few of the unusual conditions
you m encounter and the measures yodshould take.to insure proper operation.

toperation under emergency conditions (battle short). The generator sdkprotective
devices may be bypassed and generator set operated under abnormal conditidtts. Opera-
tion under this condition will lick -out E(11 protective devices with the exception of engine,
overspeed, and Ahort circuit.

Note: Battle short indicator (13, figure 2-6) will illuminate when battle short switch is
positioned to ON and will remain illuminated until switch is positioned to OFF.
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To start and operate a generato'r set that has been shutdown due to a fault,. start
generator as specified, except as soon u8 engine starts, with start-run-stop-switch in .

START position, lift red battle short switch guard (14 figure 2-6) and position battle short
switch to ON. Position Start-run-stop switch to RUN.

To bypass a generator fault with engine still operating, lift red battle short switch
guard (14) and position battle short switch to ON. Position at e. load contactor switch (19)
to CLOSE,

CAUTION

After operating generator set,when
'battle short switch is used to over-
-tide an activated protedtive device,
inspect generator set for possible
defects. Correct fault and any dam-
age prior to next operation of gener-
ator set.

Operation in extreme cold (below .250 F). The generator set is designed to operate
in temperatures of 250 F to 1250 IP without external heat. To operate the generator set
from -250 F to -65° F winterization' kits must be utilized.

Fuel System. Keep fuel tank as full as possible to prevent condensation of moisture.
sure to use proper grade of fuel for existing ambient temperature. Drain water'

and sediment from fuel system components more frequently than usual. Remove
ice, snow, and moisture from area of fuel filler cap and filler neck.

CAUTION

If water is added to batteries in
41 freezing temperatures, charge

batteries or run engine for at
least'an hour to thoroughly mix
water with electrolyte.

VP

Engine electrical system. Clean batteries and cables. Inspect batteries for
cracked or damaged cases. Make sure that battery electrolyte level is to filler
slot in each cell; that battery cap vent holes are open; and that battery terminals
are tight and lightly greased. .R3ep batteries fully charged. Inspect all electrical
wiring forecracks, breaks, and fraying of insulation. Tighten loose connections.

l
Coolinksystem. Inspect level of coolant in radiat9r. Inspect cooling system for
leaks, paying particular attention to gaskets and hose connections. Make sure
that antifreeze solution is correct for lowest ambient temperature expected.

Engine. Permit engine to reach normal operating temperature before applying
load.

inOptima xtreme heat.
mei

Cooling system. Check coolant level of radiator daily and add clean fresh water as
necessary. Check radiator to see that there are no Obstructions in the cooling fins.
Check for leaks, and if necessary, use an- approved rust inhibitor to prevent forma-
tion of rust and scale. Make sure radiator shutter contra], valve is operating properly.

Fuel system. Keep fuel tank full to prevent condensation, but allow sufficient spade
for expansion.sfrhiel.

Batteries. Inspect the electrolyte level in,the batteries daily. The electrolyte level
'should be to the slots in the filler wells. ,SerVice batteries as necessary.
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Generator., Keep the generator free of dirt and grime-- Be sure that ventilating
screens and louvers are free of obstrtictions which Iney restrict air flow.

Engine. After removal of load, permit engine to run at no load is iniritnumoof five
minutes to cool engine prior to shutdown. ,

Operation in dusty or sandy areas./. *is

Protection. Keep all access doors and panels cloNK1 when generator Ret is not.
operating.

Cooling system. Inspect cooling system,_for leaks. Keep radiator cap onVht.
Keep radiator cooling fins clean. I

Lubrication. In Sandy or dusty areas, lubricating oil filters ratist be serviced more
frequently than tinder normal conditions. Clean all lubrication points before 140
after lubrication. Be sure that all lubrication tontainers are tiglItly, sealed and '
stored in an area as free as possible from dust and sand.

Fuel system. Take, all necestrieprectibns to keep dust, sand, and grit out bf
fuel tank. Service fuel fillier and strainers more frequently than normally required.

Operation under rain or humid conditions.
s s

,-Fuel system.' Keep fuel tank full to prevent condensation of motsit'fre. .Drain water
and sediment from fuel system components more frequently than Usuaj.

;C
:Rust-prevention. Clean generator set, inspect painted surfaces tor cracks, peeled;
or blistered paint. Repair defects and repaint surfaces. -

Operation in salt water areas.
.

Cleaning. Clean thck generator set frequently.

PrOtection. Keep all access doors and panels closed when generator set is not
operating. Remove rust immediately and apply paint and/Dr rustproofing Trihterial
a§ applicable.

Operation in snow.

Cooling system. Make sure radiator pooling fins and louvers are free of ice and
04.snow before startirig generator set.

Protection. Keep air accessdoors and panels closedo.when generator set is not
operating. ,Remove rust immediately and apply paint and/otl ruqproofing material
as applicable. Remove snow from generator set before opening access panel and
doors. ,
Before starting. Remove snow from rear gene.rat t to prevent snow from
being drawn into genQrator set. .N

Operation at high altitudes. The generate( et designed to operate at rated load at
elevations up to .and including 5,000 feet a lave, sea level, 96.5ipercent of rated load at
6,000 feet, and 90 percent of rated load at 8,000 feet, Withoutiepecial adjustmentV

Ventilation. Make sure there is adequate cooling airflow as the engine is more
likely to overheat at high altitudes.

Cooling system. Inspect level of coolant in radia 'tor. and make sure that the anti-
freeze solution is correct for the lowest ambitnt temperature expected. .

Fuel system, Keep:fuel tank as full as possible to prevent condensation of moisture.-

- Be sure to use liroper grade of fuel for existing ambient temperature.
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EXER.CiSEI Answer the follcming questionsand check your respAlkses against thoSe listed at the
end of this study unit.

0

1. Name eight unusal-condltions a generator may be operated under,

a.
b.

d
d.

e.

f.
g.
h.

2. When operating with the battle short on, all protective cgices will be locked out
except the

414

a. over voltage. c. overload.
0 b. under frequency. d. engine overspeed and short circuit.

,

h
To prevent condensation of moisture when operating in extreme cold or rainy con-
ditions, the fuel tank should be kept

a. completely full. c. 1/2 full.
b. .3/4 full. d. empty-.

-

4. When operating in extreme het, the coolant level of the radiator should bb checked

a. hourV, c. weekly.
b. daily. --t d. Monthly.

5. Which area(s) require(s) that hibricating oil filters ad fuel filtel-s be serviced more
frequently than normal?

.

'6. Under which conditions should you drain Water and sediment from fuel system
comapnents more frequently than normal?

7. What is`tin important considbrat ion when checking the antifreeze in areas of high
altitude or extreme cold (belo)v -25° F)?

8. When operating In salt water areas, the generator Should be cleaned frequedtly.

True False

9. Before starting the generator in snow, you should first remove snow rm rear
of generator. -

True False

10. The generator is designed to operate at rated load at elevation up to and including
8 000 feet above sea level.

Tr,ue
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Work Unit 2-13. OPERATOR'S MAINTENANCE

LIST :TOE FIVE ITMS OF OPERATOR'S MAINTINANCE'..

NAME THE THREE SYSTVOTIC INSPECTIONS PERFORMED ONIrclIE GENERATOR;

Operator's Maintenance. If you do not take proper care of your body, chances are that
you will become sick. You might even have to go to.the hospital, resulting In you being out of
circulation for a while. The same thing will happen to the generator set for which you are
responsible if you do not take proper care of it. In.fact, improper operator's maintetance
may result In .a generator set being permanently deadlined. In previous work units you have
covered generator bet, now. after you have read and studied this wt51::k unit, you ,should be
able to perform operator's maintenance to insure the proper operation of the genelator. The
operator-Ts permitted to-perform only 1st echelon maintenance, and this consists of the five items
discussed below.

Inspection. The generator set should be inspected systematically,beforet-during, and
after operation. This allows for defects to be discovered and corrected belore they
result in damage or failure of the generator to opectrate properly; The necessary pre-
ventive maintenance services should be performed' before operation, and any defects
noted should be corrected prior to starting. Defects discovered during the operation
of the generator should be noted for correction' as soon as the generator has ceased
operation. Stop operation immediately if a deficiency is noted during operation since
it Auld damage the equipment If operation were to continue. After-operation services"
should be performed after the unit has stopped for a day.- Defects or unsittisfactorY
operating characteristics beyond the scope of the operator should be reported to proper
maintenance personnel. Table 2-3-lists the operator's inspection requirements and when
they should be performed.

Cleaning. To prevent the b ildup of pollutants which ,could cause damage to operatlia
components or systems of the enerator set. the generator set should be cleaned piTI-
odicallY. This is a responsibill of the operator. Cleaning operations should be per-
formed only on the generator set that are not operating or not connected in parallel
with another generator set. Pain ed metal surfaces should ISO washed with a mild soap-
water solution, rinsed with clear water, fand v4ed with a c)ean, dry, lint-free cloth.
Hard incrustations of dirt may be scrubbed off -with'a bristly brush that has beendipped
In a dry cleaning solvent' such as federal specification P-S-661. ,The scrubbed area
should then be rinsed w clear water. Linkages and control rods should be cleaned
with the same type of cleaning solvent as above and dried with a clean, lint-free
cloth. Remove an ust, dirt, or sand from the inside Of the generator set with a damp,
lint--free cloth. R move corrosion from the battery terminals, cables, and hold-down
frames with a w brush.

.Servicing. To extend the operating life of the generator set, certain components have
to be serviced on a regular basis. You, as the operator, ,will askist the maintenance
mechanic in this servicing. Some of these components are the oil filters, air cleaner
filters. fuel transfer pumps, and other 'items found on the quarterly PM sheet. Re-
member, servicing these elipponents is t within the responsibility of the operator and
must be done under the sup vision of Edified maintenance personnel.

I
Note: Replenishing consumable materials (fuel aWd lubricants) is an important part of

servicing fquipme nt,

Lubricating. Another responsibility of the operator is to lubricate the generator set at
proper intervals. This should extend the operating life of the components of the genqr-
ator set. Under normal conditions, change the engine oil every 100 operating hours.
Lack of lubrication can cause serious damage to the engine. Referio the lubrication

/ order for the particular type of generator set you have to determine the type and quan-
tity of lubricants required. The TM should indicate filling and drain points. Keep all

Or 'lubricants (grease and oil) in closed containers and store them in a clean, dry place
away from the heat. Do not permit dust, dirt, water, or fO\reign matter to mix with
the lubricant. Operategthe engine immediately after lubricating It and check for leaks.
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Adjustmenta. During generator set ?peration, if it is found that the frequency or volt-
age outputs are over Or under their rated values. they must be adjusted. Adjust the, .

frequency by turning the manual sped control (on Prekcise sets use the Frequency Adjust
Knob), tather,elockwise or counterclockwlet depending on whethei you want to increase
or decrease frequency of the generator., Adjust voltage by using the voltage adjust rheostat
and turning either clockwise or counterclockwise depending on whether you want a_clecrearte,,,\
or an increase.

4

r.

Note: ff the adjustments do not bring the outputs to the required value, shutdown the
generator and contact proper maintenance personnel.

EXERCISE: Answer the followink
end of this study unit.

1. List the five items of

a.
b.
c.
d.

Iti me the three systematil

questions an4 check your responses against those listed4at,tha.,

operator's maintenance.

a.
b.
c.

inspections performed on the generator.

.1$

4

3. The operator is responsible for insuring that the generator is lubricated at proper
intervals.,

True False

4. If during generator set operation, you find that the voltage or frequency outputs are
over or under the Fated value, you as operator may make the adjustments.

A

True

Work Unit 2-14. FORMS .AND RECORDS

False
sn

NAME THE TWO FORMS AND RECORDS USED BY THE OPERATOR WHILE OPERATING
THE GENERATOR.

. STATE THE PURPOSE OF THE NAVMC N1'052,3 AM!, ANTMC
10524.

4P I 4 '
Forms and records. The. operator is r4ponsible for`perfprealing_routine preventive main-

te eh 4iithe generator set assigned to hie. He is also responsible-for entering the required
da on the applicable forms. The forms which will be covered here are also a means for re-
co ing the houri that the generator set bas been in operation so that prArentive maintenance '

_,Day be scheduled and fuel consumption determined.

Engineer Equipment Operational Record, NAVMC 10523 (figs 2-8 and 2711). The pur-
pose of this form is to provide the operator with the authority to operateran item of
equipment on an assigned mission. it also provides the operator with a Its( of ,the re-
quired scheduled maintenance services to be completed, as well as serving agr:7a daily
preventive maintenance checklist for the operator.. Certain blockg on thins/arm are
filled out by the dispatcher before he gives the form to the operator (these blocks are
marked with asterisks "*" as in figure 2-8). The operator Ms out the blocks pertaining
to operation and maintenance of the generator set while it is under his control (these
blocks are marked with "Y" as inligure 2-8). Before leaving the equipmeint 12014.. the
operator performs his before-operation services as indicated on the opertltional record
(fig4-9) and In the appropriate TM. If the dispatcher has indicated that other services
are due, such as oil change, lubrication service. or other scheduled preventive main-

,
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biST 60PrAVAI.L:ABLE

tenangre, the operator must make `blare that theee `services are performed and inserts
the appropriate entries on the NAVMC 10523 and initiagpeech block containing a check-
mark to indicate that these dervices have been perfermed. While operating the generator
set, the operator checks his during-operation Services as indicated on the form and in
the appropriate TM. After the Job has been completvl, the operator obfairis a signature
of relesae, on the'form, from the Job supervisor. Upon returning tip the equipment pool,
the operator servicOs the generator%et and perfo,rths the after-operation PM services as
indicated on the form and in the appropriate TAT After all of the appropriate entries have
been made and all required services performed, the operator returns the NAVMC 10523
CO the dispatcher. If at any time the generator set is under his control, the opera-
tor notices a discrepancy; he shopld make a note hi the remarks column of the forth.

1.

OAT

5
OAT

/,
1t . AN

g , -
USSC 011[11AL ,. 0110AMIZA 10ek

..

1ST °KANTO°

&/.11111grat
,

it

TIME , 111Xmil 011.1AMIS
111POPIT TO
11.4~Iya1

f. nk;"%ey kV
RI0,4e.- 'TA

C 11.41/t/ 'VC.Teo.1 lit

1161. I1Y

lipefter Thar)
STOP 0 ttkir 471L.1.-1A

A.115 ilikir
Mill

. Tol A

°PIMA
ki01.

IN STOP

1OUT TA11101111ATOMI17 SIGHATUDIE

- ^ TWA IOTA

,:or.
rtHINMAIll)

MT OPMIAT .

CAW_ Oa" tin td \a_ta
MO . °ATOP%

,..

6: PU WIC' y ..),..... ,,,,....... ,... SCRIM'
$ bail"-
X IGA1.11,M4

AT c.31)4, .'1,mfm: comp..."1' (;; '' 1 1 .
DIM

...1 1

COMM ITED TYPE PM OM
"I' 1 IT T1' '
NIS I IMO

r4 30
ck_ .. a MID lil : PE1M11 'IMF

ORA....
,s,..._..._

RI°Ania
mt.
PKIPIA11414

ENGINEER E PMENT OPERATIONAL RECORb
"71771:::"'t

11124.%) ecViAc loll] fwir V 1)171 PX4V0OUS l01110141 NAV It usau.
1.1.4404044114 301 0/1,11,

Fig 2-8. Engineer Equipment Operational Record (front).

.

NM 1r NI IIMOM
L40.1 Iir malAM

A Miest Smice Ad*Imentalopogr Reqia
O Oath weir Wed Cocrodoil

Nal ppliblei

.1

1.

WS. NNW&
MIL OIL M0111

OMNI owe o

usumwrs
wiry own .1
mum* MVCCIO.
hil1411141116

11 11111111111PRP1111

1111114.1. Mai

11 own NICICIIS1

1

c

14417171:_

DSYIjE1

LL

Jar _Y

I Abler .and possine 444,../11. i appra,mha 1r1....1 moms,
ari N1m.. w rbrammemoihnd .41.1b FM

4
t ilqer ±

1oo4 contu-io. Sh (1,4 Le. Ill Re. been pc)1 hen

7-210- ',..-.-wc,..,,Z,.....,ay,x.sarManar.,101.1-.
W 110.4110 19111117,1011. PP1.1111411

r.

Fig 2 -9. Engineer_Equipment Operational ileAcord (reverse).

2-33

73



fr

)

A

tt

o Consolidated Engineer T.:quipment Operation Lokand Service Record, NAVMC 10524
Ifig 2-10 and 2.. li711).This forn (record) is normally maintained byrthe dispatcher;
however, when an e±tended operation is conducted at a remote site (that is: when the
generator set has been removed from the equipment pool for several days at a time),
the dispatcher issue li a duplicate copy of the NAVMC 10524 to the operator. Thv Copy -4

takes the place of NAV4MC, 10523 and gives the operator authority to operate the genera-
tor set. Again, the dispatcher Is responsible for filling out a portion of the form. In

this case, the dispatcher fills out section A on the front of the fOrm and on the reverse
side (fig 2-11).. He makes the checkmarks designating which daily services the opera-
tor is to accomplish each day. The operator is responsible for filling out section 13.
The operato'r will perform the daily preventive maintenance services each day the
equipment is operated. To indicate that the daily services have been Completed, the
operator will enter the word "Ziaily" in the HR/MI PM COMPLETED column of section
H and initials each such entry (fig 2-10). As was the case with NAVMC; 1023, the
operator; before leaving the equipment pool, performs preventive maintenance services,
oil changes, or lubrication Services 'which are due on the generator set, rand makes the
appropriate entries on NAVMC 10524. While the,,generator set is at the job site. the
operator uses the NISVMC 10524 for recording the hours the venerator set has operated,
the due date and complgtion date of the preventive maintenance services (both daily and .

scheduled), the fuel consumption, and the repairs required and coMpleted. Iethe job is
so long that the operator fills ouf the' NAVMC 10524, he transfers the totals and other
pertinent data from the filled form to a ew form d continues entering data in the new
form. All of the filled forms are retal &and ned in to the dispatcher when the job
is completed and the generator set is ret to the equipment
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Fig 2-11. ConsOlidated $sing0)10,,Eld'itanikint (',)Teiration Log and Service Record (reverse),
, ,

EXERCISE: ;Antiwar the to/191yipt,stiesticiis 'and. Check your re ianacs against thodt, listed at th4
end of 'Pilo

1. Li7st,the ,tiwq'r'et-Orda .that. may be used by the operator while.,operatIng the generator.

2; What Is the purpose of the Engineer Equipment Operational Record (NAVMC 10523)?

1. What is the purpo-Se of the Engineer Equipment Operation Log and Service Recci-d-,
(NAVMC r0524)?

4. The NAVMC 10524 le normally maintained by the

SUMMARY REVIEW

The main subjects covered in this study unit have been the,lodation ' and function of the
various controls-and indicators, safety precautions, proper connections, !what to inspect for
before operating the generator set, the starting and stopping procedures, forms and records,
and operation of the generator set under unusual conditions. Considering the amount of detail
contained in this study unit, It might be advisable to read the unit through again before attenipt-
Ing to do the review lesson. Keep the foldout figure handy as you read so that you can refer to
It when necessary. Although. the generator set is quite a complex piece of machinery-, without
you, the operator, to monitor it, it Is just a big hunk of metal.

4
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Answers to Study Unit #2 Vxerciees x

Work Unit 2-1.

1. MEPS 1165A, 006A, 007A, and 000A MEP 116A, IP*
2, 120/208. 240/418 volts
3. b.
4. c.
5. 0.
6. f.
7. C
8. 80 flz d

-444

Work Unit 22.

1. a. Unloading equipmeat
b. Removal of -crate r

2. a. crane .
fork?Allt

3. a. top
b. sideS

4. a. On a permanent basis the wood Skid base is re ed from the gene , and ona.
temporary basis the wood skid base remains bol to the generator.

4

- f 1

I

t

Work Unit 2-3. V
. .

4 1. Guide the forks of the forklift into the openings provided on, the generator. Move the
forklift forwarsi,until the generator set comesip !coontact with the lift frame oche fork-
lift. 'Raise,generator and move to desired location. e

1. . .
2. Engage one hook in each lifting eye; aptich.airig of lifting 'device to lifting hook oliThe

,\
'7> crane. Raisi generator and move to desired.lecation. './,---

\Woqt Unit 2-4. ' 'sn
-t.

, to. , -t., a. Opdm radiator cap access door and remove cap. -
b. F1114adiat r with proper coolant until coolant le#b1 is two inches below filler mark.
c. Fasten Jag ear radiator cap indicating type of coolant (water or antifreezeiland

level of prleCtion. Pk,
1

a

.1

2. a. Remove en e oil filler cap and add oil to obtain full level.
b. Check crank ase nil level using proper side of engine dip stick. ' s,

3. a.. Remove fuel ,tank filler cap and fill tank. ''' ..
0' b. Replace fillet cap and-wipe up anylpillekel. ._

4.? a.- Fill battery cells to slots with battery elefitrolyte.
b. Install filler caps and rinse spilled electrolyte with water.

-5.4 True . .
- -,6. static electricity lie__ 0J

Work petit 2-5.

0

1. Locate tlie gener\d6'4ea vel site, which is clear of obstaclesandhavt ample yen-

tr

tilation. (I, or
2. e. 25 feet , -

11'.. 25 feet ,a 41I so

c. 500 feet -
_ ,.

3. a. A base solid enough to support weight of generator. ,r'' -

b. Sufficient space on all Sides for servicing and operation.
4. Place set as cloetto worksite'ab prtiVaal. ,.

5. The exhaust line should be gatAight anirhayea 4-inch inside diameter.,
,

7 6
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Work Unit 2-6.

1.

tit

I

aoltinderground metallic water piping system
b. Driven metal rod
c. Burled Metal plate

2. A ground rod must have a minimum diameter of 5/8 inch if solid or 3/4 inch if pipe.
and must be driven to a minimum depth of eight feet.

3. A ground plate must hilVe a 'minimum area of nine square feet and must be buried at
a minimum depth of four ,feet.

4. 6 T

,5. Ground terrninal stud t.-

Work Unit 2-7.

1. b.
2. f.

41 3. e.
4. c.
5. d.
6. -a.

Work Unit 2-8.,

14Keep area dry. or use insulating materials around the generator set .
2. Maintain a constant metal-to-metal contact `between the fuel tank filler neck and the

'spout.
3. a. The generator should not be connected in parallel to anotAtr set that is running

b. The set should not be running.
c. All switches Should be in the OFF or OPEN position.

4.. To atroid electrical shocks or malfunctions in tpe equipment
5. at Do not operate gbnerator in enclosed area unlegs exhaust piped outside.

b. Dip not inject ether Into engine manifold unles6 engine is being cranked.
c. Stay clear of all exposed Illectrical terminals wiien'generator is operating.

Work Unit 2-9.

1. b.
2. c.
3. a.
4. d.

Work Unit 2-10.

1.- a. NAVMC 10523
b. NAVMC116524

4

!

Wm* Unit 2-11.

1. a.
b.
C.

2. c41

3. b.
4. a.
5. c.
3. a.
7. a...
8. d.

2.. False
3. True
4. True

Starting.,
Monitoring
Shutdown -7

4' 2-37
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Work Unit 2-12.

1. a. Una*. emergency conditions (battle short)
b. Extreme cold
c. Ektrerne heat
d. Dusty or sandy areas
e. Rainy or limid conditions
f. Salt water areas
g. Snow \.
h. High altitudes

2. d.
3. a.
4. b.
5. Sandy or dusty
6. Extreme cold, rain, or dust
7. Make sure antifreeze is correct f lowest temperature expected.
8.. True
9. True

10. False

Work Unit 2-13.

1. (In any order) a.
b.
c.
d:
e.

lAspection.
Cleaning
Servicing
Lubryating
Adjusting

2. a. Before
b. During
c. After

3. True
4. True

Work Unit 2-14. 5

1. (In any order) a. Engineer Equipment Operational Record (NAV 10523)
b: Engineer Equipment Operation Log and Service Record (NAVMC,

10524)
2. Provides the-operator with the authority to operate an item of equipmentrn an assigned

, mission.
3. Gives the operator authority to operate the generator sot for extended periods of time.
4. 'dropat r.

la

6

CT
41%
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STUDY UNIT 3

SAFETY

STUDY UNIT OBJECTIVE: UPON SUCCESSFUL COMPLETION OF THIS STUDY UNIT,
YOU WILL BI ABLE TO IDENTIFY THE SAFETY PRECAUTIONS YOU MUST TAKE
TO AVOID ELECTRICAL SHOCK. plouLD ELECTRICAL SHOCK OCCUR, YOU WILL
BE ABLE TO TREAT TRIZVICTIM 13Y FOLLOWING THE FIRST AID PROCEDURES
INCLUDED IN THE STUDY UNIT.

Work Unit 3-1. SAFETY PRECAUTIONS

LIST THREE MEANS BY WHICH ELECTRICAL SHOCK CAN BE AVOIDED.

This study unit will cover some precautions that could prevent injury or even death from
electrical shock. There are several ways to receive electrical shock. This study unit will cover
three of the most common ones.

Assume all equipment is-"HOT." The term "hot" is used to signify that an electrical con-
ductor or apparattis is connected in such way that an electrical current flows through it. "Hoe.'
may also signify that a circuit is closed and is electrically charged. When dealing with a circuit
or piece of equipment, the best possible w4ty to insure that a circuit is not ','hot" i.13 to shut it off
yourself and make sure you mark it so no one-will come along and flip it back on. By following
the rule that everything Is "hot" until you personally turn It off, you can protect your life as well
as the lives of other's.

Insure equipinent is GROUNDED. Whenever you are working on any type of electrical equip-
ment. this equipment should be grounded (fig 3 -1). If it is not grounded, the equipment should not
be ope'rated. since it is unsafe for you and any others who may venture -to use it.

Note: Generators must be grounded, before anyone may operate them.

GROUND IT EILFORE

IT GROUNDS `OU

rig 3-1. Ground the generator set.

3-1 t ,
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Pay attention; "don't clown around."

Perhaps one of the most common canoes of accidental injuries. whis:h kill or maim is some-
thing of which everyone is gaikty of at one time or another; "clowning around." Whenevei people
start to "clown around" it Initially starts Out as fun. but quite often, ends up in tragedy (fig 3-2).
To prevek this type of accident fr. om occurring. you should use selfsdiscipline when working in
areas where injury mq occur.

BEGAN

IN

FUN

HOREfig

CmF
END

IN

TRACERY

Don't be Gull]

Fig 3Z2. "Don't clown around. "

13y keeping in mind the three. precautions dismissed above and the safety pisogram in your
shop. you can help prevent accidents.

,

EXERCISE: Answer the following'questions and check you responses agailpt tklose listed at the
end of this study unit.

1. List the three precautions,you should remember when dealing with electrical equipment:

a. b.

2. If a piece of equipment is not grounded, it should Atill be operated.

True False

Work Unit 3-2. FIRST AID TREATMENT

4

F.

IDENTIFY nrilE FIRST LAID PROCEDURES FOR 'TREATING AN ELECTRICAL SHOCK
VICTIM. - .

.
s .

,
V

- i/ /
Even after .fakInt all possible safety ptecautions, there still is the possibility that an

accident may occur. As a result, you should know what to do in case of electrical shock. Listed
,,beloviare'the procedurerto follow should shock occur. .

3-2



If an individual receives an electrical shock, you should turn off the electric power' if possi-
ble. DO NOT TOUCH THE INDIVIDUAL UNTIL CONTACT IS BROKEN. if you cannot turn off
the power. use a rope, wooden pole,. or loop of dry cloth to pull the victim away . If breathing
has stopped, restore the breathing as shown below.

Restoring the breathing. The following are the steps you shotild follow to restore breathing.

Turn victim on his back.

Wipe out victim's mouth.quickly. Turn his head
to the side. Use your fingers to get rid of mucus,
food, sand, and other matter.

Straighten victim's head and tilt balk so that chin
points up (fig 3-3). Push or pull his jaw up into
jutting out position to keep his tongue from block-
ing air passage (figs 3-4 and 3 -5).
tion is essential for keeping the air passe open
throughout the procedure.

,

Place your mouth tightly over victim's mouth
and pinch nostrils closed to prevent. air leak-
age (fig 9-6). Fctr a child, cover both nose
and mouth tightly with your mouth. (breathing
through handkerchief or Cloth placed over viettLm's
mouth or nose will not 'greatly affect the exchange
of ftir. )

.

Breathe into victim's Mouth or nose uhtil you see
his chest riA., (Air ihaTbe blown thrOugh victim's,
teeth, even though they rosy be clenched,

I .
. t

Reinovexouf mouth and 11:Sten-let the. sound di ,

returning 'air. If there is afreichangek recheck
jaw and 14ad position 4V 3 4, and '3-5).

° you still di not get air' exchange, turn wictini'.on °

aide and slap hip. on his back between the shoulder
blades to dislodge "matter.that may be in 'the throat. ,
Again, wipe -hie mouth to remove foreign matter.

(0-allow the air to escape, For an adult, breathe .7Repeat breathing, removing mouth each 'time to

about 12 times per minute. For a child, take
relatively shallow breaths, about 20 per minute.
Continue until victim breathes for himself.

V

Controlling bleeding. After 'insuring that the indixidual is breathing, you should then control
bleeding which may have occurred. This can be done bypr.essing hard with a sterile Compress
directly over the wound until bleeding Stops. - ti

Fig 3-3. Head position.

Fig 3 -4. Pull jaw up.

Fig'3-5. Push jaw up.

Fig 3-6t Breathe:

Treating for shock. After bteathing is, restored and bleeding is.Ooppede You-should-loosen
constricting clothing to make the individual more cbmfortable. While doing this, you should c--
continue to-reassure the casualty. Kementher, insure that the casualty stays *arm, since any
sudden change, in body temperature ma' send the casualty into shock. You should always -

treat the victim for, shock because most people will lapse into shock when they realize what has
happened.- . . , t . ., .

-
EXERCISE: Answer the following queitions and check your responses against those listed at

the end of this study unit.
.,

.. ,
. When a persorf bag been electrically shocked,,:_you'should immediately grahothe person

and pull him aways .

.
/ 7_

-o-

.
, ., 1

.

Trile , False
f .

4,

_

.3.3
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2. I wer cant be turned pff, you should use rope, a wooden pole, or a loOp of
dry cloth to pull the victistewsy.

True False

3. When performing rescue breathing, you s_ hould breathe about
for an adult.

a. 6 '

b. 12
C. 18

d. 24

4. After making sure that the victim cs'breathing, yOu should control

a: fire. c. electrical wires.
b. bleeding.. d. breathing.,.

5. The'caeualty should be kept warm to help prevent

a. bleeding. c. , chills.
b. shock. d. pneumonia.

times per minute

SUMMARY REVIEW

In this study unit you have learned how to help preveneelectrical. fib:4c from oocuring.
You have also become aware of the fkrst aid procedures to follow, should electrical shod( occur.

ti

low

T.

3-4
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Answers to Study Unit #3 Exerciles

6

a
Work Unit 3-L -

1r, a. Assume all equipment is HOT
b: Insure equipment is grounded
c. Pay attentiona "llon't Clown Around"

2. False

Work Unit 3 -2.

1. Faist
' 2. True

r 3, b.
.40 b.

5. b.

41
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INSTALLATION, OPERATION, and OPEBA'FOWS MAINTENANCE
OF DIESEL-ENGINF,:2DRIVEtsIgL;ENERATOR SETS

Review Lesson
s

Instructions: This review lesson is designed to aid you in preparing for your final exam. You
should try to compjete this lesson without the aid of reference materials, but if yOu do, not know
an answelts, loot it up and remember whatit is. The enclosed answer sheet mugit be (Wed out
according to the instructions on its.reverse side and mailed to MCI using the envelope provided.
The questions you wiss will be listed with references on a feedback sheet (MCI- R69) which will
be mltiled toyour- commanding officer with your final exaM. You should study theq-eference,

,.4Nateriail for the questions you -Missed before taking the final exam.
..

A. Multiple Choice: Select the ONE answer that BEST completes the staYenTent or answers the
question. After the corresponding number o.n the answer sheet, hkacken the appropriate
circle.

Value: 1 point each

1. The PU-708, -709, -710, and -711 are four of the generator,s that make up the 700 series.
Which is another generator in the series?

4

a. .70:7 .

b. 712 t c. '717
d.. .729 111,01111k,

.0
2. What is the only difference between the PU-708 and PU-709 generator sets?

41.

a. Oil . c. Voltage
b. Frequency,- output d. Water

3. Whcrt is'the only capability which remains the same, in all five 700 series generators?

. ... a. Voltage ',---- e: Oil capacity 'if

b. Water capacity,,..r d. 'KW rating
.,

9. Row much more power can be provided with the 710 or711-than with the 708 or,709?
-

a. 5 KW
b. 10 KW

c. 15 KW
d. 20 KW

5. When uncrating a 700? series genrator Aet which procedure 'should be followed before the
removal of crate and packing maierial:?

Q- Thspecting
b. unloading

,c. Locating
Positioning

r

6. 'When removing the .generator from its'carrier,- you should use a forklift that is at
least the weight of the generator set.

,
IIP : "'

dbub .,. thr mess"---

. ,

c. eqnal
d. one half

7 tf When mbving the generator a shortNlistance, you-should use a forklift or

pl:
10parines. I.

8. When using a forklift to move a generator,
skid base, assenfty, and moved forward until the

s-
a. 6" frosrn frame of forklift. c. .in contact with frame of forklift.

3" from frame'of forklift. (I. 21', from frame of forklift.
;

4R-1

20 MarineN.
alrerhel0 crane.

the .forksare inserted into the oPeningssof the
generator Is

4
10.

-S.

4

I
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*4.

0. Which part of,tho-crane skiuld be engaged in the lifting eye of the generator when mooing
a 700 series generator?

a. Lifting hook.
Towing hook"'

c. Cable
dr Hook arm 4

10. During the initial servicingo 700 series grator you should close/open drain cocks,
fill the fuel bank, activate the atteries, add engine coolant, and

a; lubricate the engine. c. mount generator.
ik

. ...-

b. test indicator lights. d. check voltage change ovdt board.

11, When choosinga proper site for a,700 series generator, you should look for an aree
phial is clear of obstacles, is well ventilated, and is

A a. at least 50 feet from a paralleled generator,
.b. clo'Se to the nearest oil Lource.
c. level ground.
d. liighe,F than surrounding a.

12. The three factors to consider when positioning a ge'nerator. set are the needs of the user,
terrain conditions, and

tactical Situation. , - c. ,closeness to CO's tent.
t b. length of remote control cable. d: distancg to` fuel supply.,

--t
13. When siting a generator on unlevel terrain, you must ins ang e of slope or tilt

. .1 . . ,

does not exc2ed -

P. 3 V
b. 5 ".

degrees (rom level.

c. 10 OP°;d. 15
/4

1-4. The maXimUm di ante a 700 series tenerator shduld be placed from a paralleled generator
is fegt. .

a. 15
'b. 20 c.,5

-

c. 25' - k
$ . d. .50 \ )

15. Which the maximum stance you should locate a 700 series ,gene ator fa am the.
auxiliary fuel source?

a.° 5 feet
b. 15 feet

c. 20 feet-.
d". 24 feet

16. Ribiteh is the aximum distance you ,sho.pid locate a 700 series generator froio the remote

4,

.control pan

feet
. 50 feet

IL 75 feet
,- Qr.:1;0100 feet:
P 4

,. , i

17. You should always ground your generator detto avoid equipment damage and to avoid
oi , 0 .

...-
a, over-ultage.

.fr
C. current surge.

---:0L0.----°' -/- AA,: ;11
b. electr .,al shock. ) d. excessive eihaust.fumes. '' ,.. ,

'"'" iliC'r-Fwl.A
18, -The ground rod -is driven into the ground until the top is -approximatel? - -'-: A_ '

above ground,

b. 3
11

R-2

c. 4.
d.' 5

d+

el:4r 0 11.

11. -

4.5
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4.

B. Matching.: In the group of items below (item's 19 to 23), match the function of the indicators
in column 1 with the proper indicator in column 2. For each item select one letter (a, b,
c, d, or e) indicating your choice and mark it on your answer sheet.

Column 1

Functions

Column 2

Indicators

19. Indicates line-to-line and line-to- a..., Frequency meter
neutral voltages t

1
El. Emergency shutdown switch
c. Voltmeter

20. Activates load contactor d, Fault reset switch
e. Load contactor switch

21. Indicates the frequency of the voltage
in hertz (Hz)

22. Pe s reskatony of a,y faukts

1' 23. 'nig rtes shutdown in case of emergency

C. Multiple Choise: Select the ONE answer which BEST completes the statement or answers
the question. After the corresponding number on the answer sheet, blacken the appropriate
circle.

/ Value: 1 point each

'24. The area around the generator set should be kept dry to prevent

a.'.. flooding. c, sinking.
b.. shock. d. muri,.. Ar

25. When filling the fuel tank of 700 series and 1)0D sefies generator set, always aintain
metal to metal contact to prevent

...

a. sparking.sparking. , er overflow.
. . .

b. spillage, It ' (1. contamination.

26. Before You connec load cables, you sh uld make sure the generator is not connecte;
in parallel to another set that is running and that the

a load conjfictor is reset.
b. all swit es are in the off position. d.

protection b'passed switch is on
ventilating louvers are closed.

27.7:Prior to starting the generator, which should you inspect to avoid electrical shock w-
Malfunctions in equipment?

a. Ground connection
b.' Water level

C. Fuel supply
d. 011.14 A

410
28. Before operatinhe 700 series generators in an efflosed area, you should take

precautions-to afbid safety problems caused by f .
4

IP

a. high noise level. c. poor _It-
41111!b. spillage. ,, , d exhaus tunes. ./

' . 1
.

D. -Matching: In the group of ite s belqw (items 29-32), mallh the terminal nUmqer-in column
1 with the proper phaseconn ction in.colutnn 2. For each it s44ct.one letter (a, b, c,
d, or e) indicating your choi and mark it on your answer sheet.

. A ..-
..

Value: 1 point each"

86
I
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Collnan-1

Terminal

29. 1.,1

30. L2

31. 1,3

32. LO

no.

Column 2

Phase connection

a.

6.
c,
d.
e.

Neutral
A

E

E. Multiple Choice; Select the ONE answer which BEST completes the statement or answers the
que stion. After the corrennonding-number oh the answer sheet, blacken the appropriate
circle.

Value: 1 point each

33. When performing the pre'stnet inspection of a 700 series generator, yolf should use
IIIMC form 10523 or NAVMC

a, jip 522.
'b. 253.

c. 10524.
d. 10425.

34, The three proceftres for operating the generator set are: starting, monitoring, and

a, contacting load:, c, maintenance.
b. refueling. d. shutting down.

F. Matching: In the group of items below (itehas 35-38), matc h the operating steps in column
1 with the correct procedure in column 2. For each Item select one letter b, or c)
indicating your choice and mark.it on your'answer sheet.

Value: 1 point each
'

Column 1 Cohneif 2
A

41, ,

ProceduresOperating steps

35. Operate generator 2-5 minutes before
stopping. Itt

38. Tun frequency and voltage
lircpunterclockwise.

37. Inspect for.unusual noises,
oil leakage. ,

rheostats

verheating,

38. Check for illuminationtal indi ator
lights. y

4Natching:' In the group or items below (iiem3/439-42), match the unusual Operating condition
ih column 1 with -a Specific operating procedure in, column 2. For each iieneselect one
letter (a, b, c, d, or e) indicating your choidg and mark it on your'answer sheet.

Value: 1 point each

rt

a. Starting
b. Monitoring
c. Shutting down

111.

tl

s'd.
11

A

R-'4
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1

r
Column 1

Unusual operating conditions

39. Saltwater areas and humid
conditions

a.

b.
40. Dusty or sandy arcts

c.
41. Extreme heat

c1.

42. Emergency conditions
e.

(3. Multiple Choiceik-kleet
the question. After the
circle.

Ague: 1 point each

3. The operator is authorized to performk echelon only.

Column 2

Operating procedure

Check coolant level daily and tIdd
Arican, fresh Water as necessary.
Turn the protection bypassed
switch to ON. ..
Ke , the generator set well
lub -icAted. .
Wet down surrounding tergain
hawond immediate operating area.
Add saltwater to cooling system.

the ONE answer which BEST completes the statement or answers
corresponding,number on the answer sheet, blacken the appropriate

a. limited 3rd c. 2nd
b. :3rd 0. 1st

'the fee items you are required to perform during the operator's maintenance of 700
series kbnerators art inspecting, cleaning, servicing, lubriting, and

a. txesporting.
b. adjusting.

c. Operating.
d. supporting.

45. When performing operator's maintenance on the 700 series generator, the two records
used are the NA VMC 10523 and the l',,i;AV1V1C

a. 10524.
1): 10525.

.c.
(1.

10423.
10425.

46. "Which NA VMC form pl-ovides the operator with the authority lo*erate an item of
equipment (700 serieh generator) on an assigned mission?

a. 10523 c.
b. 10524 d.

47. Which NANMC arm gives the operator authority to operate
for extended periods of time?

P0525.
10526 -

a. 1051ilits
b. 10525 (-1

c. 10524
d. 10523

incluoe the MEP 005a, the MEP Alk48. The four generator sets that }take up the pOD series
006a, the MEP 007a, and the MEP

.ti

0011a.
h. 0010a.

10.

4.

a 700 series generator set,.

`'c. 009a, sir ,
.?*d. 008a.

411'

Pt

.." DOD series generators have comitioll frequency output capabilities of .50/460.1-1z.,and ,voltage
outptit capabilities of '

a. -110/208.
b. 120/208.

I'

10

, L.
.

r

c, 130/208.
d. 140/208.

,
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Matching: In the group of items below (items 50-53), match the DOD generator in column
1 with the atOtteipriate KW rating in column 2. For each Item select one letter (s, h, c, d,
or e) indicating your choice and mark it on your answer sheet,

Value: I point each

Column 1

DOD generators

50. MEP-005a

51. MEP-006a

52.
4

53. MEP-009a

Column 2

KW rating

a.. 30 KW
b. 90 KW
c. 60 KW,
d. 100 KW
e. 200 KW

I . Multiple Choice: Select the ONE answer which BEST completes the statement or answers
the question. After the corresponding number. on the answer sheet, blacken the appropriRte
circle.

Value: 1 point each .100.

54. The two steps in the procedulfor uncrating the DOD generator sets are unloading anti

a. arang).ng for a crane.
b. briefing the crane driver.

10/ c. removal of the crate.
(I. initial servicing.

55. The two pieces (4 equipment that. can be us91 to unload or move DOD sets are
the crane and

a. hydraulic jack.
b. man power.
.

56, The crane or forklift must be rated for at
DOD generatqr. 4 r

'N
a. 5, 00Q c. 10, 000
b. fl, 000 d.c '15,00(f

57. When uncrating a DOD generator which prcZedure should be done after the emolral of
the top of the crate?

c. forklift.

pounds to safely move the

tr"

... 0
a. Remove the bottom. c. Position the crate. '
b. Remove the sidbs. , d. Unload-the crate.

'' 11
..,

A., ti ....

58. Whea uncratinga Dor) senes generator fc*temporary use, the skik base, remains.

attached. . What shoul4 I2e done Withthe bkse If theigene_btor id to be installed permanently.?...

a. The base remains folted to generaidr.
b. The base ig removed from gerierat9r.

, c The base ts equipped with lifting eyes.
cl. The base is 'removed qnly if Theated oppunievel ground.

59, When using a forklift tabtnove a DOD generator the forks' are

a. under the skid bRse assembly.
4). through the openings in the skid base assembly.
c. on the skid base assembly to push the generator.
d. through the lifting tAgs on top.of tht generatoC..

.. 0. 0

011: 0

placed

R- 6
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60. When movingit DOD generator wi h a crane, the generator is lifteWy thee/

a, -holes in skid.base' assemblyt
b. towing 1:148at:both ends of generator.
C. lifting eyes.
d. lifting -eye on top of rnetor.^

i .
61. Tife three steps In servicing the radiator for the DOD generator are opening radiator

access door and removing radiator cap, filling radiator with coolant inches
below filler mark, and fastening tag indjeating type .of coola and level of proteelion.

a. 2 c. 6
b. - 4 it 8

1Th

62. Two steps in the servicing of the crankcase are removing the filler cap to add oil to
:tall mark and

a. replacing the oil filter. c. checking for oil leaks.
b. replacing the oil pawasket. d. checking the crankcase oil level.

63. The two steps in der/icing the fuel tank are removing the fuel tank cap and filling the
fuel tank; replacing the cap and

a. checking for fuel leaks.
b. direng up spilled fuel.

c. checking to see if fuel' gage reads full.
d. logging gallons used on NAVNIC 10523.

411t
.

64. During initial servicing of the bait 8 of a DOD generatoKfill,the battery cells to the
4n the cells, than replace -calps and rinses iqf with fresh water.'

a. top of plates
b. bottom of plates

1

65. When locati
with ample

a. fuel.
b. water. '

k's

c. line
"d. slots

DOT) generator, keep it as level as possible, clear of obsta'cles, and

fit c. ventilation.
d, oil.

66. The maximum distance a DOD generator should be placed from a paralleled generator
is - feet.

a. 50 C. 20 0
b. 25 d. 15 a

67. What is the greatest distance you should' locate a DOD generator froM a remote control
site

a. 200200 feet' c. 500 feet
1r -c . d. 750 ketb. 350 feet

-

68. The greatest dista0b 'should locate a DODgeneratir
is feet..r

a. 20
b. ' \

SA.

41t

a

-

ee430
a. 35

11-

an aimnittrY' e 1 Autply

.
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60. Two key factors to consider when positioning a DOD generator for,permanent installation
are insuring the base Is solid enough to support the weight of the tacit and insuring that

a. it is centrally located.
b. drainage is good.
c. there is sufficient space for servicing and oporati,e44.
d. there is easy access for fuel truck.

,

70, Which is a key factor to remember when positioning a DOD generator for temporary
installation?

a. Place in central. location.
b. Place as close ta worksite as possible.
c. Insure that there is easy access. for fuel truck.
d. Locate within 500 feet of an auxiliary fuel supply.

71. When positioning a DOD generator indoors, you rn\ist install a gas-tight exhaust line
to the outside for ventilation. Th4s line should be inches I. I),

72..

a. 2 c. 6

b. 4 d. 8 '

In order of preference, the three acceptable grounding devices are a metallic, water pipe,
a grounding rod, and a(n)

a. buried meta plate.
b. bulk fuel line.

paralleled generator.
d. LO terminal of the generator.

"71i. The minimum diameter requirements for a grburiding rod are 5/8 inch, if solid and
inch if hollow.

a. A/2
b. 5/8

c. 3/4
d. 1

74. To meet min um requirements for a ground rod to be used for a DOD generator, it
I should be dri -h to a depth of feet.

a, 2 6-If c. i-'
b. 4 d. 8 .

-/ '
75. A ground plate must have an area of at least nine square feet and must IA buried to a

.

minimum depth of . 0 /
..,

/a

..-

. - ......______,,a., 1 foot. c. 3 feet.
N h. 2 feat.- d. 4 feet.

k

f76. When grounding the generator, the ground wire must be at least a
I ' II

a' #4 AWCr. ' "c. #8 AWG.
b. #6 AWC. d. #10 AWC.

\
'

-



J. Matching! In the group of items below (items 77 to 81), ma,tch the functions of the indicators
irc column 1 with the proper cci?ntrol,'instrument, or receptacle in column 2. For each item
select one letter (a, b, c, d, or e) IndicatAng your choice.

Column 1
4

Functions

Column 2

controls, indicators, or receptacles

77, Permits manual shutdown of engine a.
b.

Kilowatt meter
Manual fuel shutdoim lever

78. Permits resetting of engine overspeed ,c.
d.

Running time meter
Start, run., atop switch

79. 'InitiatTs start sequence
x.

C. Speed switch reset button

130. Indicates operating time in hours

81. Indicates generator electrical power
output

K. Multiple Choice: Aelect the ONE onswer that BEST completes the statement or answers the'
After the corresponding number-on the answer sheet, blacken the appropriatequestion.

f

Value: 1 point each

82. To prevent electrical shock, the Operating. area should be insulated and kept

a. 'elevated.
b. covered,

c. dry.
d. concealed.

83. When fillingothe fuel tank of a DOD generator during initial servicing, you should follow
which safety precaution to prevent sparking?

a. Avoid overflow b. Avoid stoppages c. iceep metal to Metal contact

84. The DOD generator set should be turned off and not in parallel with another generator: ,
and all switches should be in open or off position before connecting the

a. fuel cable,
b. oil cable.

c. water cable.
d. pow'er cable.

85. Prior to starting a DOD series generator, which should you inspect to avoid electrical
shock and damage the equipment?

,a. _Fuel supply
b. Ground connection

c. Water level
d. 011 level

86. You shouldlipe exhaust gases outside if operating in'an enclosed area nci stay clear of
all electriAl terminals. Which,- should not be injected into the engine manifold unless.,
the engine is being cranked?

3 -

a. Fuel
b. Ether

c. Cleaning solvent
d. Oil

4'



L. Matching: In the gro.up of items below terns 87-90), match the terminal number in column
1 with the proffer phase connection in colUmn, 2. ,or each item select one letter (a, h, c,
d, or e) indicating your choice and mark it,en yo answer sheet.

Value: 1 point each -

Column I

Tet;rninal

Co lump 2

Phase connee:;tion

8/7. Li a, Neutral
d

88. L2 c.4/0
b

89. L,3 e. a

90. LO

M. Multiple Choice: ( Set the ONE answer that BEST completed the statement or answers.
the question. After the corresponding number on the answer sheet, blaCken the appropriate
circle.

N.

Value: 1 point each 4\
91. When performing the prestart inspectiA of a DOD genertitor, you should use th4 NAVMC

10523 or the NAVMC

a. 10522. C. 10524.
b. 10253. d. 10425.

92. Procedures to be followed when operating DOD generator sets include starting,
and shutting down.

a. servicing
b. inspecting

c. cleaning
d. monitoring

Matching: .In the group of items below (items 93-96), match the operating steps in column
1 with the correct procedure in colurrin 2. For each item select one letter (a, b, or c)
indicating your choice and mark it on your answer sheet.

Value: 1 point each

-Column 1 'column 2

Operating steps Procedure

93. Perform after operations che80 a. Starting
b. Running

fkii. Inspect controls and indicator for c. Shutting down
proper operation

95. Inspect load cables for' security and
proper connection

96. Inspect engine air boxdrain cocks to
,s4

'make sure they arein the full open
position

x.

a

R-16.

N.

1

93

a



0. Multiple Choices Select the ONE answer that BEST completes the Statement OT nnswers
the questiOn. Alter the corresponding number on the answer sheet blacken the appropriate

Value: 1 point each

97.. Which is true of areqs where unusual conditions such as e eme heat and cold,dnst or
sand, snow, high altitudes, rain, battle short, and salt Water are found?

a.

b.
C.

Generator sholildjwit be operated
Generator can be operated with ,kftlecial precautions
Generator may be operated as,usual

98. When operating in extreme cold, if water is added to the batteries, the generator should'
be r-On for at least hour(s).

a. 1

b. 2

c. 3

d. 4
. .

99. When operating in extreme heat, you should allow the engine to run at least
minulesafter removal of load.

a. 3 c, 7
b. 5 cf. 9

. 10:0, The fuel filters and strainers should be serviced more frequently when opeinting in
sandy or #reas.

a, windy c. wet'
tt. dusty d. dry -

e:
.101. You should keep the fuel tank full to pre nt, cendensation wizen operating a DOD generator

. in rainy conditions or In tit

.a.St extreme heat. c. sandy conditions.
b. high winds. o d. extreme'cold.

.4

102. ' The five items of operator's maintenance include inspection,s-cleaning, servicing,
adjustments, and -

a. repair. 1/4 c: lubricating.
b. limited repair. d. replacing. '

. .

103.- The three systematic inspect;ihns_to be performed' On DOD g erator sets are before
-"operation, during operation, and. operation.

a. short.
b.- pre-shipment.

c. post-shipment.
d. after.

' .

104. The two forms uhed by the opprator while operating a DOD generator are the NAVMC
10524 arid.the NAVMC

.,

t ,.
a. 10523. ., . c. 10526. th

Lb. 10525. d. 10527. S
Rs

get

105. While,:operating.a DOD generator, which NAVMC form provides the operator 441th authority
to operate- an item of equipment on an assigned'mission?

a. 10526 -

I). 10525

R -11

c. 10524
d. 1'0523

r'

k-



1061 Which f4AVMC forrif peovides the operator with the authority to operate a DOD genertrio?"
.

set for extended periods of lime.?

1o5g3
b. 10524

c. 10525
d. 10528

107. , Three means by ,hich yog can avoid electricil shOck are to assume all equipment 16 hot,
to insure" ari...equipment is grounded, find to

. - ' a, turn of all equipment. c. pay attention, don't clown around: ,

b. not smoke near-equipment.. d. stay away from equipment,

108. Prior to starting a generator, you-should assure .hat it is

a. painted, c. grounded,
b.. turned off. d, camouflaged.

109. When .working on a piece of electrical equipment, always assume it is

a.. hot. . C. br en. ,

. b. turned off. d, gr nded. r

)
110. The first aid procedures for treating an electri a1 shock.victhn are maintain breathing,

control bleeding, loosen constrictive clothing; rea"sflure casualty, and

a. stop equipment . e.. keep victim warm.
b. adininister painkiller. d. fan face.

l
111. When performing' rescue bi:eathing on an adult, you should breathe times a minute.

-a. .12 c. 24
b. la - d. 30

112. The casualty should be kept warm to help prevent

a, chills. c. bleeding.
b. 'pneumonia. d: shock.

I.

at
113. After an electrical shock had occurred the: victim shorAl be pulled clear,by using a wooden

pole, a loop of dry cloth, or a
4

. hand.' b: roper .c. metal pole.

114. If breathing has stopped-due to electrical shock, you should first

. a. start rescue breathing. c. call for help.
b. stop the bleeding. d. treat for shock;

-e

4

Tot 1 Pointp: 114

Cr U. S. GOVEIIN EN1 'MO- 141- 118/T-151 ,


