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for use witH'MgI chrse, Installation, Operation, and Operator's‘M$1ntgnance
of Diesel-Engine-Oriven Generator Sets. .
2. . APPLICABILITY ™ .
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ISTALLATION) OPERATION, AND OPERATOR'S MAINTENANGE OF DIESEL-FENGINI-
DRIYEN GENERAPOR\SETS is designed to enable Marines, in any MOS And of any rank, to

operate and maintain the current family of generator sets. .
. -’ ’ - -~ )
. { : . . .
: * SOURCE MATERIALS- ' - .

Generatox_:'Set. Diesel Bngine Driven, Tactical, Jun 1973

-TM 07464A-12.
Generator Set (DED), PU-708/q and PU-709/, Apr 1969-w/ch

TM 6115-15/2  «

] Jun 1971 , . .
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INSTALLATION, OPERATION, AND OPERATOR!S MAINTENANCE OF DIESEL-ENGINE- ‘ -
DRIVEN GENERATOR SETS is designed to 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.
- C

ADMINISTRATIVE INFORMA TION

ORDER OF STUDIES

Study Unit S Study 'L - g
. ' Number : " " Hours : ubject Matter
w2 1 "3 700 Series Generators
2 3 I?OD Seriés Generatots:
3 N 3 ) Safety
2 - REVIEW LESSON :
i 2 FINAL EXAMINATION ? o T .
. '1' 3" .(‘. .
.................. L O ,
: ) ' - . '\
e . RESERVE RETIREMENT ' _ . ‘ i . . N et
"  CREDITS: ' 4 - o, 7 o N |
' EXAMINATION: Supervised final examination without text or notes; time limit, )
: . 2 hours. - ’ )
MATERIALS: . MCI 11,19¢, Installation, Operation, and Operator's Maintenance.
Co . , of Diesel-Engine-Driven Generator Sets.
! ~o Review lesson and answer sheet. ) .
. * RETURN OF ‘ C 3 T -
' MATERIALS: Stud\ents who suecessfully complete this course are permitted t
. . to keep the course materials, o
:{ -n . . at . . -
to " .. Students disenrolled for inactivity or at the request of their
: commanding officers will return aJl course materials, ,
. .
. . ) ) . ‘ : v
- - ) HOW TO TAKE THIS COURSE

This course contains 3 study units. Each study unit begins with a general objective which \
. . 18 a statement ofwhat you should learn from thgf study unit. The study units are divided into
- numbered work units, each presenting one or mére specific objectives. Read the objective(s)
and then the work unit text. At the end of the work unit text are study questioﬁo which you should *
be able to answer without referring to the text of the work unit. Aflar answering the"questiona.
check your answers against the correct ones libted at the end of the tudy unit. If you miss any
of the questions, you should restudy the text of the work unit until you understand the correct o
response. When you have mastered one study unit, move on to the next. After you have completed . L
. 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 leason, - - ’ :
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Instjtute correspondefice treining pro-
“gram, By enroﬁ(nﬂ in’this courWwe, you
have shown & desire to improve the.
skills .you need lor effective job perfor-
mance, hwd MCI has provided materials
to help you dchieve your goal, Now all
vou need is to develop your own method
for using these mlterhla 10 best o.dvan-
. tage, , *

‘The following guidelines present ~

a four-part approach to qompleting yOur
. MCJ course successfully:
LB 3 .
’ . 1. Make a.''reconnaissance’ of
your materials;

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

Study thoroughly and system-
atically;
4. Prepare for the final exam,
I, VIAKF A "RECONNAISSANCE" OF
YOUR MATERIALS

Begin with.a look at the gourge
intgoduction page., Read the COURSLE
— INTRODUCTION to get the "hig picture’”
of the course.
scction nesr the bottom of the page 1o
find out which text(s) and study aids you
should have received with the course, _
* If any of the listcd materials are miss-
ing, sce Information for MCI Students
v . to find out how-to get them. If you have
*  “everything that ig listed, you are ready
to "reconnoiter” your MCI course.

Read through the table(s) 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-

+
. -

Welcome to the Marine Corps ¥ :

Then read the MATERIALS

© T MARNE CORPS INSTTUTE.©

1

. . - \\\
. - » '
trp a

trations. Read a few work unit ques- .
© tigne to get an jdea ot‘ the types that are. “ 7 ;-

nakdéd. If MCI provides other study .

aids, such as a slide rule or a plotting

board, ~samiliarize yourself with them, . o

Now, gei down to specifics! -

‘e

II. PLAN YOUR STUDY TIME AND_
CHOOSE A GOOD STUDY ENVIRON- )
}MFNT . . -

l-tom looking over thg course
materials,\ you should have gome idea e
how much study you will need to com- - .
p ete this course, But "some idea’ is :
not énough. You need to work up a
per sonal study plan; the following steps
should glve you sorpe help, . -y

(et a calendar ‘and marh those
days ol the week waen yowhave time
free for study, T\\o study periods per
week, each lssung 1 to 3 hours, arc
augfested for completing the minlmum .
two study units required each month hy ﬁ
2MCL Of course, Mork and othey '

schedules are 1ot the same for evervone,*
The important thing is that vou schedule
a regular time for study on the same
days of each week. )

’ @ Read the gourse introduction
page again,: The section marked ORDER
OF STUDIES .tells you the number of .
studv®units in the course and the mpprox- . .- 4
imate number ‘ol study hburs you will ‘
need to cpmplete each study unit, Plu
these study hours into your schedule,”  -.
For example, if you set aside two 2-hour
study periqds each week.and the QRDER |
OF STUDIES estimates 2 study hours ffor
your firet study unit, yoy could easil
schedule and complete the first study
unit in one study period On your calen-
dar you would mark "Study Unit 1" on the

[

.'Q‘ . . '\_
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. appropriste day, Suppase that the ' . . " Follow the. same procedure for each
. " decond study unit of your course re- ‘ C -study unit of the course. If you have .
_ quirea 3 study hours,. In that case, you . problems with the text or work unit questions
. would divide the ptudy unit in half and - tha't-you cannot solve on your own, adh
. ' wolk an ¢agh half during a separate e .you} section OIC or NCOIC for help, 1If
study pertod.® You would mark your- .- - - .he cannotsaid you, request assistance from. -
: calendar _nccqndlndly. :'I"di“t?.m»yg“r. ' L 1 on‘,thp:Studénl Coug‘pé.Cbn(t_?nt Assid- -’
S ’ . calendar exactly when you plan to work: ) ' Ye; Requast ingluded with thifigéourse. T
- ] on éach atudy unit for the entire course, S . - - o, ‘ .

E Do ilot forget to schedule one or two ¢ ! When you have finished all the study,
study periods to prepare for the final A -\ .- s, complete the course rgview“lesson_.
exam, : IR s Iy to answgr eacH question without the ald of

, i i ) : , 1 ~ refetence ‘materials, However, if you do not
@ Stick to your schedule, . ) ““ know an answer, -look it up, When you -have
‘ X ' : - finished the k¢sson, take it to your training
- ' Besides planning your studye ' . .officer 6r¥NCO for mailing to MCI. MCI °
.\ : \time, you should also choose a study . . e ;Vﬂl rade it.and send you a feedback sheet
environment that ig right for you. *Most . " 1ljisting courde reférences for any questions:
. people need a-quiet place for study, like that you mias:, 3. - ¢ N
N a library or a reading lolnge; other o : ’ el :
people study better \where there is back- . : . .
ground music; still others prefer to studv TIV. PREPARE FOR THE FINAL ENAM oY
out-of-doors. You must chdose your’ : o . 1B ’
+  study environment carefully so that it » .
fits yvour individual needs, . \ .

III. STUDY THOROUGHLY AND -
SYSTEMATICALLY

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, To begin, turn

to the first pafle of study unit 1, On this : :

\ page you will find the study unit objettive, .
a statement of what you should be able to
’ do after completing the study unit, .

DO NOT begin by reading the
1 work unit quegtions and flipping through
the text fotr answers. If you do so, :
you will prepare to fail, not pass, the
final exam, Instead, proceed as {ol- .
lows:

How do you prepare for \?hu final
exam - I'ollow these four stepS:

Review each study unit objective
as a summary ol what was-taught in the

Read the objéctive for the _ 7 course, '

* first work unit and then read the work

unit text carefully, Make notes on
’ ~ the ideas you feel are important.

Reread all portons of the text
that you found particularly difficult,
“ ¢ .

Review all the work unif“juestions,

Withopt referring to the text, . . Ly -
‘answer the questions at the end of the ' ¢ paving special attention to those you missed
' _the first, tinfe around.

work unit, -

[y

. ‘ N ’
Check your angwers against @ Study the course review

' the correct ones listed at the end of . lesson, paying particylar ?ntion
the study unit, - : ) . to the questions ybu missed,

If you follow these simple
steps, you should do well on the A
final. GOOD LUCK! 5 Q

. . -

If you miss any of the questions,
restudy the work unit until you wnderstand '
the correct response, ’ )
@ Go on to the next work unit and re-
peat steps through (D) until you have com- , . v
" pleted a1l thé work units in the study unit, ’ i} '
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. - . STUDY UNIT 1 ' s

/ . - 700 SERIES GENERATORS - 3 ’ .
- L . S
- STUDY UNIT OBJECTIVE UPON SUCCESSFUL COMPLETIQN (¢ OF THIS STUDY UNIT,
: YOU WILL BE ABLE TO IDENTIFY THE VARIOUS TYPES ANL) THE CAPABILITIES OF
THE 700 SERIES GENERATORS, YOU WILL ALSO BE ABLE TO IDENTIFY PROCGE- '
DURES FOR INSTALLATION, OPERATION AND PERFORMANCE OF OPERATOR'S
MAINTENANCE, W

-
’

% n
"MARINE, I have a special asslgnment for you, For the next few days you are going to
operate a generator set.

You have been told this by your unit leader, and you are asking yourself, '"What do¥ do L .
now ?"" This study unit will answer that question by providing you with the ability to identify the <
five types of generators and their charhcteristics, as well as determine how to install, operate,
ahd perform limited mah‘ltenance on them, . . J '

Wwork Unit 1-1. DESCRIPTION

LIST BY NAMI THE FIVE GENERATOR SETS THAT MAKE UP THE 700 SERIES.
DESCRIBE THE, CAPABILITIES OF EACH OF THE FIVE TYPES O GENERA I‘OR ]ETS )
IN THE 700 SERIES, o , . ~ : ' '
The PU-708, 709, 710, 711, and 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 iIn this ] )
work unit, they are all a compact, transportable source of a.c.” power. . These generators - ° ’

‘offer precise 120/208 or 240/418 volts a,c. and each Is driven by a water-cooled diesel engine. r ’ o

Note: There are two general classlfications of generator dets, Utillt! and Precise. .
""Utility" generator sets do not have closge frequency and voltage regulatlon, and are -
* "~ uséd on loalls where close regulation is not required (i.e. Lights). "Precise"

generator sets, on the other hand, do have close voltage and frequengy regulation,

and are uged on loads tequiring close regulation (i.e. Communication equipment).

The generators Incorporate radio interference gompornentry to prevent interference with !
thre 1024, as well as safety devices to protect the ge?rator. However, they do differ in some :
w1ys. and by comparing the capabilities ligted In table 1-1, you should be able to see these - -
dlf{erences. % ~. :

- i . . a' ) .

Note: Throughout,the text; Hz will refer to hgrtz, 81[ d KW will refer to kilowatts. Hertz : . ) -
(Hz) i8 a measure of the frequency output of the generator. Klilowatt (KW) is a unit

of power. i ’ .

.
x

~

: N Table 1=1. Capabilitles of 700 Serles Generator Sets ‘
< - ’ w . ~ i - ) -
- . V PU-708 PU-709 | PU-T10 |¥ PU-T1 | PU-T12

' - : +

M r - . .

. FUEL TANK CAPACITY - 26 GAL 25 GAL 40 GAL 40 GAL | 50 GAL

OIL CAPACITY 11 QTS NQTS | "15QTS 15QTS_| 19 QTS .

'&, COOLANT SYSTEM CAPACITY * | -13QTs 13QTS | . 28QTS 28 QTS | 32QTs
. - : - N 120/ 208 120/208 | 120/208 [ 120/208 | 120]208
VOLTAGE OUTPUT 240/418 240/416 | 240/418 | 240/418 | 240/416

) 4 ’ - -

FREQUENCY OUTPUT . '] 60Hz | 400Hz| 60Hz } 400Hz | 60H=z S

KW RATING ' ) 30 KW 30 KW 45 Kw 45 KW F BOKW | .

,, | ‘ N T A -

ERIC . SO0 e SR L L




¢ - _By?{lslhg table 1-T,. yod should see'that the PU~708 and PU-709 have basicusllly ‘the same
+ capabilities. The PU-708 and PU-709 have the same fyel, oil, and yater capacities,” voltage
output, and KW rating., Ifowever, the two generators (:(%uffer in frequency output. The PU~708
-generator puts out 60 Hz, while the PU-709 generator sOpplics 400 Hz.

-
[

!‘ / )
e ‘Yhe PU-710 and PU-711 have basically the game capabilities (table 1-1), ekce&:t‘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 infoymgtion,
R should be able.to determine that a greater amount of power can be provided with the 710 or 711
s than with the 708 or 709; in fact, 15 KW more. _ ’ T

The £U-712 is the last member of this fa‘r‘nily. t differg from the others in every’‘way
except voltage output (table 1-1). The fuel, oil, and water capacities are larger, a5k 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 with any’ of the members of the 700 Serics; they all
are capable of supplying the same voltage outputs. Y. . ,
FXERCISE: Answer the following questions and check your responses against those listed at the

’ end of this study unit. i . . g

) . N : 1. L.ist the five generators found in the 700 Serles family. - /

a., : .
, . b, —_ : . : o
3 . e. { Z
\'\ 7 A 8 d- ’ " h K '
. ’ d "
e.
/_ ¥ r ¢ X
. Q . -
. ) 2. ‘I'he caphabilities of the PU-708 and PU-—?OQ\diffel‘. What is this difference?

- r

1 »

: ”~ 3. #o the PU-T18 and PU-711 provide a greater or lesser a'nrumt of gower‘ (KW)
. , than the PU-708 and PU-709? : L .

. Y s
4. The PU-712 ig a KW rated generator,

-

- .

. 2 . |
. 5... The volt%’f;gg_-,gutfﬁxt of all 700 Seties generators is 120/208. or /ﬁ\ . .0
. ) : N ‘_9\1'._(. . - v " . .
5) Work Unit 1-2, INSTAFEATION - UNCRATING ’ ! < 3

. A .

LIST THE THREE STEPS FOR UNCRATING THE 700 SERIES GIIENERATOR SET. o,

Y. } 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 o
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 wel it 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. : \ . : r

] -, ( : ' s
Removal of crate (numWers in parenthesis refer to figure 1-1), When uncrating the »
generator sgt, exerclse great care with crowpars, pinch bars, and hammers to avoid damage,

to the generagr set.  Cut all reinforcing straps (3). Disconnect the grate top, ends, and sides
by removing nails. - :

-

> Removal of ;)!kin&inat‘erial. Remove the batrier bag (1), 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 hich may be used to secure the set during
shipment., Remove the bolts that mount the generat se} to the wooden skid (&5\ If @ical.

Vi Btore the wooden skid for 'use.during reshipmelt. If déslired, the generator set may ft
L. attached to the wooden skid during operation. -~ :
< . ’ : 1-2 o
L} . R - .
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« " 1. Barrier bag 5. Lockwasher ) - ‘
2. Desiccant bag . 6. Flat"washer 4 . . .
N g‘ 3. Reinforcing straps . 7. Carriage bolt . R
. 5 ¥ 4. Nut ' 8. Generator set skid ° ‘ A & -
' (_ - . . " ° v R ’ 2
. Lt . .o ro
: N . , $
. - . . 2
, - Fig 1-1. Shipping crate. .. . $
/ ’ [ s . e
' h v el
lg’)(! RCISE: Answer the following questions and check your responses against thos listed at the‘/' IR
7 “end ¥f this study unit, : . R 3 . ' R
. « ] DI

N .
’ -
: ~ . -

- , . : ' X .
N L]

L ' i |

. . [ -b. \ oo ' ’ . *

Sy g :

o L4 _
1. List the thj:e steps for uncrating the 700 Series generator’set.'

c.
T . . . .. L_O/ .
" &- When unloading the generator from the carrier, the lift\Zg capacity of the forklift , *

shoul! Qi be at le4st - to the weight of the generator set. ‘
> N - .
. . . \ . . :
. * L 3. During removal of crate from artund generator set, you first remove straps and f R o
X' . then remove the 4 qut of the top, sides, and ends of crate. . ¢
. 7 (2 . - . . \
Work Unit 1-3. INSTALLATION ¢ MOVING oo - . . '

» .
A < \

LIST THE, PROPER EQUIPMENT FOR MOVING ‘I‘HE 700 SL‘RIES CFNL‘RA TOR A SHORT
DISTANCE. : )

P 4 ,

DESCRIBE THE PROCEDURE FOR MOVING ‘A 700"SERIES GENERATOR WITH A FORK-

¢ LIFT, 1, { : ’
' " DESCRIBE THIE PROCEDURE EOR MdVING A 700 SERIES GENBRATOR WITH A CRANE.
. After the generator sat has been uncrate ou may want to move it to an area wheﬁu

- can begin work on i, This can be accomplish by us%ng the moving procedures listed b

) ] ry '
'.‘ Equipment qﬁd to move the generator set, To move an unpacked generator set from v
one location to another, use a forklift truck with a "minimum load rating no less than equai

to the welight of the generator set or use an overhéad crane with a mlnlmum load rating no

less thangequal to the weight of{he gen;arator set, . ) , .

Moving the generator set, When using the forklift, use the openings in the skid bage )
assembly of the generator set ag shown in figure 1-2. Gulde the forks into the opening provided, . n
and continue to move the forklift forward until/the generator get comes In contact with the lift /
frame of the forklift, Lift the generaitor set/z}d proceed to the point of servicing, *

* Note: Alwaysmave a man guidQ the forklift driver Make sure the forklift forks come

through openings in skid base on other gide of unit befgre lifting so not to damage . %
botto:q of unit. y .

.l - j. o

* v -3 v . /
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" EXERCISE:

0887

When us’jn'g wn overhead crane to.moﬁe an uncrated generatorisét, open the lifting eye acc
door on the center top of the geherator,Set (fig 1~-2) and engage the lifting hook of the crane in

- the lifting eye of the'generator sgt (fig 1-W. Raise and lower- the generator set slowly, stabil-

izing l,tqn'mually to prevent it from rotating, *Use this method of movement only fo. a very
short distancé or when removing the generator gset from ér placing it'ontp a trangpokter. l‘he
generator set may algo be moved for short distances on itg own skid using the towipl ring and a

A Q . ——

guitable pl fme moyer., - - )

. N

K

Llfting

L~ Accegsg Door » -

“@
N ;I‘owing \ ,
Ring - P 4 B
- . : . . .
Fig 1-2. Generator set with lifing eye engaged. N

A . v \~*

Answex the following questions and check your responses agginst those listed at the

end of this study un&. /

1. List the two types} equipment that should be used when moving a generator set
« from one pdint to another.

a, : . .
b. . . : . .

2. Descyibe the correct pr'ocedure for moving a 700 Series generator with a forklift.

- Lo "
; b
. . &%)
» . . h- - \r—~«v
. ’ €2 3
a : e
) o *
1-4 T
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- N B hd [ N
v w 9 -
‘ﬁ\ . s « v . ) * i . a ‘ N
. ) L 3. Descrlbe‘ how to lift a 700 Serles generator with a crane. - .
© i " . , . . . - . . . - - . z .
- - i . v fl ' ‘\
v . s - ‘ y \ .
. _ Work Unit 1-4, INSTALLATION ~ INITIAL SERVICI’
. . * 7 LIST THE FIVE STEPS IN THE INITIAL SERVICING OF THE GENERATOR SET. !
b " Prior to operating thedgenerator set, you should perform the l-nltlal servicing of the aet , .
Lo ‘This 1s when the catbumaple materlals ({uel, coolant, and lubricating oll) should be added.. The o

< outside temperature (amblent temperature) at the lns_tallatlon gite will determine the type of
i materfals ¥hat are to be used. Table 1-2 shows typical quantities and mateg‘lnls;

v . * L/“
. o . ©  Table 1-2. Consumahle Materials Foquired - ' .
‘ . Ty . ' ” e
' ) T, e s ) ‘ TQTAL CAPACITY o '
C?HPONENT OR SYSTEM ‘HATERIIAL \ PU-T08/G PU-710/G PU~ ~'I‘EMI'ERA’I‘URK RANGE TYPE
. PU-709/G PU-T11/G 7Y2/G s -
— - Y I
- Puoli “Tank - Fuel 011 . 25 gal 40 ga} 50 gal +20° 'to 1125° F. Fedaral Speclticatllon .
. \ . . ‘ VV-F-800A Gra? DF-2
. - M -250 to +20° F. Federal Specification '
) . VV-F-800A Grade DF-1 ’
: L e / i -650  to -250 F, Federal Specification
- . ’ . b . . . Vv--F-800A Grade DF-A -
Engine Lubricating ° Jabricating 11 qt 15 qt 19 qt +30° to +125° F. "Military Bpecification
‘ . ¥ 011 " MII.-12104C-0E-30 .
' . ) -20° té +30° F. Military Specification
P : . MIL-1-2103-0E-10 o ‘ .
) ' . ~650 to))—20° P Military Specification
. - R MIL-L-10295B-0E-S *
- ~ ‘, \ | . t -
Cooling System Coolant 13 qt 28 qt 32 gt 4320 to +125° F, Water
Y, -~ -25° to +32° r, 50 porce?/‘ater and S0
. . percent Ethylene Glycol
. va, . K
‘ . . / N v ~650 to -25° F, Full strength arctic anti- <
’ o freeze compount pey jilitary
Yo . — s i . Specification MIL-A-1173sc
» : ' -~ v '
. z Governor Actuator Grease Asf® T ag » As +125° to -65° F, Military Specificatfd
§ Linkage Lubrication . raquired required reg'd MIL-G-10924C
R o N Fitting . - .
. h . . N ~ . ) .
“The first step in servicing the generator 'is to insure that all drain &ocks (figs 1-3 and o
. A 1-4) are in their proper position,.that is the radiator and fuel tank drain plugs should be fully B D
, . » .
closed, and the engine lubricating drain plug tfght. The fording drain plugs should also be e \'
. - closed; however, the battery mount and air box drain cocks should be in the full open position. - ”
¢ The second step would be to add engihe coolant, It is recommended that.you use an anti-*
freeze solution as a coolant even in warm weather or climate. This is due {o the rust iphibitor
contained In the antifreeze, and also because, the antifreeze has a higher boiling point than wa- R
ter. After adding coolant to the radiator be sure and tighten the radiator cap securely to the
right to prevent loss of goolant, - L . T ,

The third step is td activate the batteries. To activate new batteries, fill the celle 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 acld; ’ e
Avoid spilling electrolyte on painted surfages. Once a battery has been activated, only water
(distilled if available, clean if not) should Be added when the fluid level is low. If you have to add

l water quite often, it 1s possible that the;‘ei!.s a defect in the system such as a faulty battery charger
which is causging the battery to overheat., ¥ou should repor} such a condition to the maintenance
personnel, DO NO_i‘ 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, ‘

L3
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1. Engine dip sti¥k 7. Radator NHller cap
‘ ’ 2. Governor acluator linkage lubrication fitting 8. Radiator drain cock
¢ 3. Engine oil filler cap 9. FEngine air box drain cock -
4. Auxiliary fuel supply fitting 10, Fngine lubricating ofl drain plug
! * i 7 & 5. Fueltank (iller cap . - 11, Engwme air box drain cock .
., da 6. Fueliank drain coel ' 12, Bauwory mount drain cock
.
c? ‘ ¢ .
Fig 1-3. Lubrication, filling, and drain points (PU-708/G and -709/G).
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1. Engine Air Box Drain Cock 7. Engine Air Box Braia Coc
2. Auxiliary Fuel Supply Fitting 8. Engine glbrlcntlng oll Dratrxphg
3. Fuel Tank Filler Cap : 9. Engine Oll Filler Ca_p “

- . 4. Fuel Tank Drain Cock - 10. Engine Dip Stick \L
4 5. Radiator Filler Cap 11, Governor Actultor éhge ubrication Fitting

6. Radlator Drain Cock 12. Battery Mount l)ral

Fig 1-4. Lubrication, filling, and drain points (PU-T10, -71‘3} and -712). '_ .
\

The fourth step would be to fill the fuel’ tank You can begin this by removing the fuel
filler cap on the left side of the generator set. Remember to always maintaid a constant metal
to metal contact between_ the fuel tank filler neck and the .spout or nozzle of the container. This
showld prevent sparking caused by static electrlcity. DO NOT forget to ﬁplace the cap. e .
The fuel tank may ‘also be filled by connecting it to an amqlllary fuel supply. To fi]l the
malin fuel tank in this,manner, the generator should be running, so that ithe batteries will not run
down. To start fillffig, turn on the fuel transfer pump switch (fig-1-7, 63). The pump should ¢
tnen begin the tranffer of fuel from the auxiliary supply to the main ¥ank, After starting this
process, you do not need to worry about the main fuel tank overflowing. The tahk fuel level
valve will prevent this by electrically turning off the fuel transfer pumps as the main tank
reaches the full capacity. : = ¢ oot

Ko - After completing the initial servicing of the generator set it is a good pméttce 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,

- o 1-7 | | -4 :
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* The fifth and final step is to insure that the generator set is lubricated, If not, you should &
' lubricate the engline. The precedure for the initinl lubrjcntlon of the engine ls listed below, If . ' \
thc- oil system has preservative In it, it must be flushed before the generator is operated, Open .
¢ generator set engine access door and remove the valve cover, being sure not to damage the
. cbver gasket. A SO remove the ofl filler cap. Pour one to tw quarts of oll‘over the rocker arms
(this lubricates the push rods and cam rollers as well asg the rocker arms) and add the rest to
the englne crankcase. R Miyce the rocker arm cover, oll filler cap, and close the engine accegs

door, The generator set’has now been serviced and-is prepared to be moved to a site for operation.
. ) ! : Ty

Note: If the valve cover is to be- removed to lubricate rocker arms, the operator must . _
have thd agsistance of a l{censed mechanic. : ) : /
EXERCISE: Answer the following guestions and check your responses against thosc llstc<ﬂnt the
end of this study unlt . y
1. The list below contalns the five steps in the initial selvicing of the 700 Series
. - generator set. Select the proper steps. . *
a, Fil Iuel tank - > .

b. Close/open Qdrain cocks
c¢. Wash the generator -
d. Activate the batteries : ‘

e. Add engine coolant o ’ : 2
N f. oaint on unjt tactical marking Y v . '
g. Tabricate engine .

2. What at the lnstailatlon site will’determine the type of consumable material (fuel,
s coolant, lubricating oil) that will be addcd to the generator-set during initial ger- /

- . vicing ?.

3. During lnltlﬁl servicing of thz,! generator, ' the radiator and fuel drain plugs should be
fully . .

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

o - 5. When filling the fuel tank from an auxiliary source, the engine should be r unnlng to
prevent the from going dead.

\ 6. Before the addltlbn of any consumable materhls. the battery and air box drain
valves should be fully

7. After filllng the fuel tank, you should insure that the engine is <y

“N

Work Unit 1-5. INSTALIS;\"‘I‘ION - SITING , ) .

DESCRIBE THE REST LOCATION FOR INSTALLING THE GENERATOR SET.

LIST THREE FACTORS TO CONSIDER WHEN POSITIONING THE GEENERATOR. .

* STATE THE MAXIMUM DEGREE OF TILT AT WHICH THE GENERATOR CAN BE
PLLACED AND STILL FUNCTION PROPERLY, e )

w “LIST MAXIMUM DISTANCES THE 700 SERIES GENERATOR CAN BE PLACED FROM
g (1) A PARALLELED GENERATOR, (2) AUXILIARY FUEL SUPPLY,” (3) REMOTE CON- -

TROL AREA.

as : .
s The generator set i8 now ready for operation, At this point.you as the operator receive
. ' orders to take the generator to a gspecific area. First you arrange for transportation of,the
gengrator set, theh'you move out into the area to select a proper site for the generator set,
When selectlng a,proper site, keep In mind the two followlng factors,

-
.
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lLocatlon. locate the genarator set where there will be a minimum of moistare, dust, c T

Rt kit o

or corrosive fumes which may be drawn into it. Molsture condenses on generator

paris and electrical controls causing corrosion which can seriousiy affect the operating - .

efficiengy of the generator. Dustand dirt cause needless extra wear on all m()vlng '

parts. Be sure there is adequate ventilation for\f‘he engine, especially when sangbags

are used for protection or sound-deadening purposes (six feet from radiatQr). v
. ‘Positioning. There are several things you must take into consldeyation when position-

’ £ ing the genelntor gset: (1) the needs(of the user, (2) the tactical situation, (3) the tervain
canditions, ‘etc. The needs of the u may well be critical, dep?ndlng on what type of
equipment they are using, e.g., commydications 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 comect
the load (power) ¢able so that you can be sure the conductors of the cable are cénnected
to the proper terminals avoldlng posslble damage td the equlpment or injur _y to pel sonnel,
Ideally, the ground where you place the generator set 8hould be dry, firm, and level, but
this is not always possible. The generator set is designed to operate at 1590 of tilt from
level. If the angle of slope or tilt exceeds 15%, the fuel system wliIl not operate properly.
If it is not possible to level the ground with a shovel or some mechanlcal menns (dozer,

- grader, etc.), it may become necessaryito ise boards or planks to make the generator -
gset level. Kach of the lines and cables?lssued with the generator set hag a specific length.
except the power cable; auxiliary fuel line -- 24 feet, paralleling cable --25 feet, and
remote control cable -~ TH feet, Therefore, distances are restricted by the length of
the cables and lines. Jt Is recommended, as a saféty precaution, that you uge 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.

.

EXERCISIE: Answer the following questions and check your t‘esponses?against those listed at the
end of this study unit. P .

1. Describe the best location for installing the generator set. . o

-

'
. i

~
2. Wheh using éandbags for protection or sound-deadening purposes, they should be at
lcast feet from the radiator. . R

[

3. l.ist the three things that should be taken into consideration when positioning the
' generator set. - * - ’

N . o
— (

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

: _ »
5. I.ist maximim distances (in feet) the 708 Series generator can be.placed from the
" following. :
a. Auxillary fuel supply ) .
" . b, Remote control area - . . . '
¢. Paralleled generator S : '
y Work Unit, b8, INSTALLATION - GROUNDING
4 / " ’ ' v ) : . .
LIST THE TWO REASONS FOR GROUNDING A GENERATOR.
\ 'lA I‘E HOW MANY INCHﬁS THE GROUND ROD 1S LEFT EXPCSFD ABOVE THE
-GROUND TO OBTAIN THE BEST GROUND. -
’
s . .
] » . / Y
v 1-9
- )1' .
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After the generator set haa been properly sited, you should ground the set. 1o not operate N
the gonerator set wlt out a proper ground comaection. The two main rengons for grounding the
generator gset Is that'electrical defects in the unit load lines or load equipment can capsge severe
e electrical shock or electrocution when contact is made with an ung®ounded system, Jl ese de-
fects could catise the equipment to be damaged if the unit is left ungrounded. Avold damage if &
| at all possible because of the cost and importance of the equipment. It is recommended that you
put a wooden pallét or other nonconductive material on the gyound in front of the generator set, -
cspecially if the grownd is wet. 'This will protect you from electrical shock. '
*  To ground the gengrator set you must first repove the ground cable and clamp from the .
storage compartment on the right side of the generator set. 'I‘heﬁ"ound rod should be removed
¢ by loosening the bracket_in the base on the left side of the gener -ator 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 (3 flg
1-3). 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 pdssible. Connect the ground * -
cable and clamp to the ground rod as shawn In figure 1-6 and tighten the setscrew (4, fig 1-6). .
- NOTE: [nsurL ground stud is free of paint before conncvting ground wire to Insure a aound '
electricial connection, %
3 - s
* : \
/
[ ’
\_\ £
) -
j1] ‘ AN ’ ¥
- 1. Ground calle
2. Ground rod ]
3. Clam .
~ 4, Sc:m"’rcu (w
' £ , . . .
A : . 1. Ground cable =
\ o 2, RBut o
LN 3. Wash .
- ‘:" P 4 . (::ou:; stud
ey 5. Nt '
T \Qt| » 6. Storage
L7 compartment .
) s ) R
«+ TPig 1-5. Generator cable connection Fig 1-6, Ground cable connection
y at generator get. at ground rod. -
1 / L
EX¥RCISE: Answer the following questions and check your responses against those listed at the )
' end of this study unit. ‘
- _ . ~
. ¥ 1. List two rejasons why it is important for you to ground the generator set.
‘ a- ’ .t ) . ;
b, . T [
2. List the two things that should be removed from the generator stérage compartment
when first grounding the get,’
b. ' . . S ) -
» - - . e
"3, To obtaln the besat possible ground, the grounding rod.should be left approximately .
. ) : _ . inches -above the ground. ¢ -~ .
4, The equipment should not be operated without a proper‘
' « ’ _ . ) N
1-10
- , . ,
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Work Unit 1-7, ‘UJ’[‘IH/\'I‘I()N. - CONTROLS AND INDICATORS

MAT-CH FIVE OF THE VARIOUS CONTROLS AND INDICATORS FOUND ON THE CON- . .
TROL PANELS OF THE 700 SERTES GENERATOR SETS WITH THEIR FUNCTIONS, P
Y [y »

PPrior to beginning operation of the unit, you should become famil.lar with the functions and

g locationsa of the controls of the generator set, By using Table '1-3 and foldout figure 1-17, you
ghould have no problem Jdentifying the functjons of the controls or indicators, and assgociating
where the controls are located on the generator., o ) q : .
ksl ’ . - * )
Fable 1-3. TFunctions of Operating Controls and Indicators (
. . ~ ~
— " .o~ .
Foidout ot .
Togen | . Comrolfbtoemter [ . abweeMen ) T - !
2. 1y, . : « . . ?
21, 42 Panel light Niuminste panels. 3
- 3, 38, Voltmeter sindicates line-to-1tus snd line-to-neutisl s ) - N '
s. c. AMS voltagee as salected by the ° - S
- - voltimeter selector awltch, [Itie call-
* brated from 100 to 300 In Increments of !
6 volta. [t fe red lincd at 120, 208, 240,
snd 416 volte,
/;] b Note: I the vollmeter aelector
- (4 - wwitch {u In n Jine-lo-neatrad
.5 14 sciting, you will NOT be
4 sble to rvd line the indicator
. needle an the voltmeter;
i « . thevefore, e xelectar o
- - wwitth nuat be ket in the che-
sirad poxilion prior o opry-
v ‘\ ation,
.
4 Lonil coniactorcloned bctcaton ¢ lonnre of the tamd contac tor,
e adot iy .
. . . . &
o A‘f;‘:: Alac shutat? Permits silencing of audio alarm gurlng
. ! . pwieh fault Indlestfon, -
1} l'nul.'l Byl awiteh Fovigizes paael Tt o T sl -
nxsebly, ’
7 ) !‘u"'l contactor mwltch | I\Cll\"l)lul lond coutnctor. .
i f Stop/utart ewltch . * Inttialce sterting eequunce and EFontrols
‘ gonerator eet operatinu,
9 Remote/local etart eniich ™ @} Belects remote or local coutrol panel for
starting of generstor set.
10 Ammeter selector switah Belects the phase currente for meaeure- ,ﬁ
* tent by the smmeter,
o~
p " A""""_" indicates », c. current of .unor-loreﬂ
tn percent of full losd reting. 1t (e Call-
N , breted from 0 to 133 percent. 1t is red
-y ¢ lined at 100 percent,
- 14 Hiigh coolant teniperature Mluminet h ) o!;i\
tt twr ~
inchestor ight Hlunintes nhen coolpat (ampergture N
z ‘o,
¢ l,s Pausl light ewttcke Energines panel )ights on remote panel - > ]
. assenbly. ~ “ .
16 Low [uel preeeure Indlcstor . )
TNMluminetes whed fuel pressure dropa W
light 30 + 2 pal, i S
o
17 :;o:‘ fuel level lmﬂcnlor' Muniinates Yhen lpvel of fuel In thetank N
L fnlle to a polfhghich will operate the sct
“ at & rated 1osd for only 50 * 18 minutes,
’ 18 :‘%‘:" :“?:I;:OP control INuminstes when local pansel Is selected
natentor _' for atarling the gsnerator se
: The lemp test swi{ch will
¢ ' not causo the [llumination
- of the tocal start/etop cons «
& trot Indiegtpr Hght unlees
] . . the ruy(-l;’mil start
s switctids In the LOCAL 1
START poeitlon. .
m f.amp tund wwiicl N ° ]
» Amp i ’ Permite testing of fmult indicator lightp.”
It ts & mohienlery cotilect, conventionsl .
. toggle switch, springloaded to the OFF q
. ™ posltion. ’
b Otl"lo-d l.l'“:\'(‘. ctrcatt f1luminstes to ipdicets sn overlosd f
indlcator lig or shqrt circult tault conditton.
N o
.- A
. - ’ " v ri
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Table 1-3. Functions®of Operating Controls and Indicators -- continued

B
Contrdl op indicalor “|oe . .. Fuoctian — L )
. Roverse power lndicntor ligi lllumlm\\vn whan power flow into the set
exceeds 10 percent of full tont power
. during pavullel operation,
Frequepcy high/low tndicntor IMl.oinates to fndignto w bigl or low
Hght (i vguency condition as follows: 60 herty
scis ~ high 611 0,5 hertz, low 50 ¢ 0%
. her1z: 400 hertz sels - high 110 M S herte,
. low 390 1 6 hartr. »
) Frequancy meter Indicatew the (roquency of the a.c. vol-
* E B tage in hortz. The instromont is calf-
- brated as follows: 60 heviz scts - 68 to
82 hertz with scale divisions of 0. 1 heviz;
S ‘\ " 400 hertr s¢ts - 388 10 412 hertz wlth
o, scale divislons of 4 hertr, ' \
- PO v i .
\ -
Y Protection bypm’.sml Flushos to indicate that the genoraior set
ln(ll(-n{ur Hght . is being qperated inder emergency con-
' ditions wMhout the banefit of any safety
- . or protective device (except overspeg
and short circuit). -
A
Protection bypassiy switch Permlts operation, of the gerferator sot
under emergancy conditions, bypasaing
- - all fault detection functlons with the ex-
. ceptiqu of engluv overspeed nnd short
) . circuit.
tFault reset swltch * Perwlts resstiing of the lmd(.(ndﬁ:u(or
. tighta and enginc ahutdown relay.
Frequencyfadiustment * Pormits adjustment of the governed frex~
rhecostat quengy of the genoyrator set. b
. LN
Synchvonizing lighls Indicate aynchronization of frequancy Yor
puralleling of generator sets,
Synchronizing light switch Energlzos the synchronizing tight cir-
cuitry during phraliel operntion, it
. A4
l.oad contactar switch . Activates lond coptacior. =
» ' . . -
Voltage adjustinent rheostat Permita adjustinent of the rogdlated ter-
minal a. ¢, voltage of the generator.
Stop/start switch T Initiatos uiarting aequence and controls )
generator sot operation. ‘
' . A
Emergency shutdown Initintes an emergency shutdown sequence
aswitch by energizing the engine shutdswn relay
" - and engine air shutoff valve Bolenold,
l.oad contactor closed Indicates closure of the lord contactor.
! Indicator light
Voltmeter aelcctor awitch Selects lino~-to-line and line~-to-neutral a, c. .
N RMS voltages for measurament by the
voltmeter,
-
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v
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‘Table 1-3. Functions of Operating Controls and (‘)dicators ==~ Continued
%
+
[(Foldowt T ] < - o A 7 ‘ \
_index Control or Wydicaloy FaneMon ]
39 Voltage high/low fndieator light {ndicates & high or low geaeratar ael out-
/ . . put voltngo. .
“ - .
10 Law oll prmmm;'u indientor HMuminates when ail pressure falls tn - R
- light 30 ¢ 2 pai. i
43 Coolant temperature gage Indicntes angine conlmt temiperatara,
44 Oil pressurg gage Indicntes epgine ofl presanre, ‘
' 45 t()puru‘llug time metar Totaligfs the operating time of the gcnci‘-‘
- ator s® fn hoars and tenths.
N 46 Battery &:hn-rgbr ammeter | Indicates battery charging current,
s 17 FFuel level gnge Indicates the quantity of fuel in the fuel
tank. ~ ’ "
o .
AD DL e. power circult brenker Protécts and contruls d, c. power to cBhy '
. trol cireunits of the generator sel,
- 49 . Convealence rocepiacle Mrovides 125 volm;&. ¢c. powerYor opern-
tlon of swmnll dovices, troudble lamp, teat
R - v sequipment, etc. . . . )
50, 51 Parallel receptacles 'I.’i~ovi(ie eldctrical connectlions for operan- ' e
> * tinn of gencrator gets lu parallel config- ’ /‘ 4
. R uration, W :
52 A, ¢, circuitl breaker . Protaeeds convenisuce receptacls circuit, ' -
53 Fuel teansfer pump switch ACtivates fuol tranafer pump for operaiion < -
H4 Ewmergency shutdown switch Initiates an 2mergency shutdown sequence // m
by energizhig the engthe shutdown relay . ]
. and engine alr shutof{f valve solenoid, / . *
i‘ S O __,.,_,:,*__j LI N y/ VN
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16, 4
17,

18.

20,

T 21,

22,

23,

24,

25,

Z, 26,
21,

[

.

- Fe."
Local panel assembly
Panel light .
Voltmeter
Load contactor closed indicator’ light
Audio alarm ghutoff switch
Panel light switch ,

Load dontactor switch

Stop/ start switch-
Remote/local start sth e .
Ammeter selector switch .
Ammeter N .
Remotepanel assgmbly

Panel light

High coolant tempgrature indicatox‘ light
Panel light switcH.

Low fuel pressup: indicatpr light !
Low fuel level inflicator light

\

amp test switch )
erload short circuit
Pynel light

erse power indi'c"{o* light
Fr&yuency high/low indicator light
Fréquency meter

Protecti% bypassed indicator light
Protection bypassed switch

Fault reset switch

ndic ator light

N

.

Local start/stog OntrT indicator light

28,

29,

30.
31,
32,
33.
34,
35,

36.°
41,

38,
39,

40,
.41,

42,
43,
44,
45,
46.
47,
48,

. 49,

50,
51.

53,
54,

Frequency édjustment-rheOstat
Synchronizing light

‘Synchronizing light switch ‘ .

Synchronizing light

Lope contactor switch

Vo}tage adjustment rheostat
Start/stop switch

Emeréency shutdown s

Load contactor closed findicator
Voltmeter selector switch
Voltmeter Z
Voltage high/low {

Low oil pressure Indicator light
Auxiliary panel assembly .
Panel light

Coolant temperature gage

Oil pressure gage,

Operating time meter

Battery charger ammeter .
Fuel level gage ‘s

- D, c, power circuit breaker

Convenience receptacle
Parallel receptacle
Parallel receptadle

A, c. circuit breaker .
Fuel transfer-pump switch =~ 1
Emergency shutdown switch

f

N

A

oy
cator light

o il
Locatiof®f cdntrols and indicators.

A

' R ) !
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EXERCISE; Match the functions listed in columq,l ﬂtems 1-5) with the pro!éx indicator listed )
in column 2 {a, b, ¢, d, e,cor f). Check your answers with those listed at the end *
of this study unit. ’ \ )
. - * - ’ : ' ‘ N
) - Column 1 \ o Column 2
' FuRigdions’ . - Indjcators
. A epestere |
1. Indicates line-to-1line and a. Frequency meter «
line-to-neutral voltages. b. Emergency shutdown switch ' : i
T Activates load contactor, c. Voltmeter _ ™
3. __Indicates the fg’equency‘?)“f , d. Fault reset switch
the voltage in hertzs (Hz). e. Load contactor switch _
4, “Permits resettlng of any ' f. Lamp test switch - ki
faults. ’ N

5. . Initiates shutdown in case .
of emergency.

™ -

: . -
Work Uait 1-8, OPERATION - SAFETY PRECAUTIONS

DESCRIBE THE CONDITION THE OPERATING AREA SHOULD BE IN TO AVOID

ELECTRICAL SHOCK.
_ , . .
DESCRIBE HOW STATIC SPARKING CAN BE AVOIDED WHEN FUE LING THE GENER
ATOR. : 5
\\' . i ;
DESCRIBE, THE TWQ CONDITI9NS THAT $HOULD EXIST BEFORE CONNECTING THE %
y IZQAD CABLES, .

STATE THE PURPQSE OF INSPECTING THE GROUND CONNECTION BEFORE OPI'R-
ATING THE GENERATOR.

% DESCRIBE WHAT MUST BE DONE WITH EXHAUST FUMES IF THE GENERATQR'IS
OPERATED IN AN ENCLOSED AREA, %
Now that you have falmlllarlzed 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 or,use Insulating
) materials ‘around the generator sel’ to avold the hazard of an electrical shock. .

Filling fuel tank d{réctlx.When filling the fuel tank directly, always maintain a con- .
T L stant Imetal—to-metal contact btheen the fuel tank filler neck and the spout or nozzle ¢
to prevent gparking caused by static electricity. -

Connecting load (power) cables. Before connecting the load cable to the generator set,

make sure that the generator set is NOT, conne®8ed in parallel to another generator set : LR
that is running, that it is NOT runnlng. and that all switches are in the OFF or OPEN

(dgenerghed) position. ” i > .

L

Inspectlng ground connection. Prior to- startlng the generator set, ingpect the ground - -

connection. Electrical defects in loadlines or load equipment thn cause electrocution

or gsevere burns when contact is made with an ungrounded system. Not grounding the _

gset could cause malfunctions in the equlpment _ : . _ o e L

S
. ES
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(_)Beratlon. . Do not operate the gencrator set in an enclosed area unless the exhaust
gases are piped to the outside. ¢ Continued breathing of exhayst fumes is dangerous.
Do not inject ether into the engine manifold unlcss the engine is being crankegq. Stay
clear of all exposcd electrical terminals when the generator set is operating.

7 Note: Remember the use of ém’fety pxx:autlons will protect your life ag well as the lives
' - of others. " ' . .

]

i EXERCISE: { Answer the following questions and check youx 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. ’ ~ ’ .

)

0

: 2. Describe how static sparking can be avoided when fueling the generator.
. ? ) . \ - -

3, Describe the two condftions that should exist before connecting the load cables. i '

- !

]
o

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

L &

st 5. Describe what must be.done with exhaust fumes if the generatt?ls OpeX -ated inan ', .
enclosed area. *

. . o

- h]
o
- work Unit 1-9. OPERATION - POWER CONNECTION ' s
MATCH THE PROPER TERMINA L 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 ca“)les.
The cables should always be connected before starting the generator. The‘)rOper methods of
connection are discuased below. _ . :

There are geveral things !yOu should check before you hook .up the load Qable tS the genera-
tor set. F‘irst. make sure the load cable is NOT connected at the using equlpment (the genera-
tor set end should be connected first). Second, make sure that the generator set is NOT oper-

N ating, that it is NO’I‘ connected in parallel to another set that fa operating, and that all switches
are in the OFF or OPEN (deenergized) position. Now you can start conifecting the Joad cable.

Open the load board accees door (fig 1-8), Insert the end of the load cable through the protec-

tive €leeve, allowing enough slack to reach the load:-board. Each conductor of the load cable is
color-coded for identification purposes. However, becausescolors differ according to mand -
facturer, you should check with the user as to which conductor goes on a given terminal post.

You should remember th t termlpal L1 = Phase A, L2 = Phase B, L3 = Phase C, and L.O = Neu-
tral. Insert each conductor into the proper terminal post slot from the bottom.apd tighten each =
termlnalﬁnut. "It is important that the proper phase relationship be maintained. In other words,

- the praepeéxr connections at oth the generator set load board and at the other.end of the power*Cable
where the uger is tled in must be made or the prétective system of the génerator .set will cause o
the engine to shut do h'(the overload short circuit indicator light will come on, lndloating the mal- :
function). After the Gonnections have been made, tighten the drawstring of the protectlve 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 rlpped from the terminals.

1-16 . ' - .
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Fig 1-8. Power connection.

[ 4

EXERCISE: Match the terminals listed in coluhn 1 (items 1-4) to the proper phase listed in . .
column 2 (a, b, ¢, d, or e) Check your afBwers with those listed at the end of .

this study anit. ' -
: . ' . —
Column 1 : . Column 2 .
Terminal . : L Phage **
1. 1.1 . . - a, Neutral
2. L2 . b, Phase A , .
3. L3 . .o ¢, Phage B - v
4. LO : . ) d. Phase C ) -

e, Phase D

Work Unit 1-10. OPERATION - PRESTART INSPECTION

NAME THE .-TWO NAVMC FORMS YOU CAN USE AS CHECKLISTS WHLN CONDUCTING
A" PRESTART INSPECI‘ION .

%% You are now ready to begin the first step in starting the generator,* This step is the pre--
start (before operations) ingpection. The prestgrt 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 inspeot everythlng required to be checked. The generator should now

be ready to start. -
- . ’ ar




~ BEST.COPY AVAII.A‘BLE\ - "
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< v
) Table 1-4. " Prestart Ingpection .
. N
~ INTEQVALS | B .
< A <7 .
N e e ¥ p
3 N N
- - f -
! é ' -~ - ) °
§ INSPECTION
m Ot
| . L) B
. 0
X General Mako a visual inspection of the entire generator set for any obvious !
. deficienciba, such as loose or missing bolts, nuts, and pins, nnd for
. i bent, cracked, or brioken parts. Inspect all wires and terminals for
- “~ . damage and loose connections. ¢
) N .
x ~ Wipe Up any spilled lubricating or fuel oif.
! X x Fuel System Inspuct fuel systemn for xaknge, comdition of fuet lmos and fnteg - "
; . s rity of fuel tank cap. thnku are full. . -
X N Inspect for proper contection of auxiliary fuel supply and that screen
- ) . | on bottom of fuel drum adaptcr asscmbly is free of obalrucuons
- X . Inspect fuel pumps and sysmm for Ieakagc
x°’ A X - Open drain valves on fuel tank, filters, and strainers and remove [ |
- N any water or sedirgent. i
Ny - -
X . Engine Ingpect engine mounts for security. !
. . : H
"._ X . * Inspoct englne air box draln cocks to make sure they are in g’hc full [ ‘
. . N ’ open position and free of thstructions. - - /
‘ : X X Inspect oll in crankcase for proper level. If below proper level add :
. 1 s oll as necessary. - - .
N -
hd ’ D e
N X Ipspect for unua\:al noises or operation such as too much vibration, -
. , . overhenting, lack of power, oll leakage, excessive smoking, and . B
| . N . ‘engine falling to respond to the controls. Shut down the generator b
. ' : ) set under such conditions. Report deficiencies goted to proper
. . W ’ malntenance personnel. .
Exhaust System - Inspect muffier for condition and security.
X Far generator sets that are operating indoots, inspect exhaust ;
- extensions for cundition, security, and leakage.
\ . - Ix Generator ] Inapect generator screens {or cleanness.
X ‘| tapect generator attaching hardware for l&urlty. »
iy b T Control Panels Inspect meter snd gage faces for cleanness. 2
-‘ L L . .
X lnapegt panel illumination lights for proper operation. - .
~ . X . Inspect controlu‘.and indicators for proper uperation ’ . \l
: ° - ° ‘ . - . - e .
J ’ ’ X Cooling Systep Inspect radiator for proper coolant level. Afid water or antifreege .
, : a8 NeCessary. . . . :
. . . .
1 ' T ox y Inspect radiator cooling fina for obstructions. » ..
. Al ° -
* b ¢ X Inspect cooling system for Ieakau. 4
3 : « 1
b X N Inspect radlator louver conlrol valve tor proper operauon. ! )
) i &
: . Check {an belt for proper tension. . o .
- . b Batteries - Ingpect battery electrolyte for proper Ievel Add distilled water as. . My
. f N required. . - L
.- X : Inspect battery cnblel and terminals for corrosion and security.
- . . : 1
. PR X Inspect blucry mount drain cock to make sure it is In the full open - '
' . position and !ree of obstructions.
X Before Harting . hlpcct ;eneramr set ground to mske sure al) connecuuns are clean * -
4 ) and tight, o . . I3
X ,% ' " | mspect generator set to make sure it is lro.e of tools, equipment, and’ ’
'E - personnel. A .
£ : - i . . -
| tnspect load cablen for ucurlty and proper connection, .« ' Oy
- : x . Mske sure l,-d contactor Is In,the open position. . *
I X Pratection Make sure all doors and panels are elosed,
3 . ¢ ’ .
' ' ' : : . 1-18 : : .
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EXERCISE: Answer the following questiops and check your responses against those listed at the -
end of thls study unit. jﬂ :

? 1. Whith NAVMC form(s) provides & series of checks to foHow when performing a pre=’ N
¢ start Ingpectton?

L . .

" 2. When should a prestart Inspection be made ?-

A

- i : ./
- \ . "
/ Note: Use Table 1-4 h answering the follow questions (3-5) true or false.
J. When making a prestart ingpection, the load\ contactor is in the open. position,
) True alse o - i&
* S . 4, Prlo‘x: to starting, you should Ingpect fflél pumps and éystems for leak.age.

-~

- i ‘ True . : False . /

- 5. The last thing you should do before starting Is to insure that all panels and doors

.+ " are gecured.-
1 . . < ’
N True False
Wo’rk-Unlt 1-11. OPERATIQN - OPERATING THE GENERATOR . » ’ .
N - . . : .
LIST THE THREE PROCEDURES FOR OPERATING THE GENERATOR SET. ’ A

. ! MATCH SPECIFIC OPERATING STI:.PS FROM EACH PROCEDURI‘ WITH THE CORRECT
. PROCEDURE, . .
. Now that the generator Is prepared to start, your next step is to learn how to sitart the
generator. monitor it, and shut it down after operation is finished.
Starting procedures. The generator set may,be operated at amblent (outside) temper-
_ atures of + 1259 to - 650 F', It may be started using the controls aen either the local or
1 ; remote panel following the procedures described below. If the generator set has not
been run for a couple of weeks, it should be run for about 16 minutes to dry any con-
densation before putting a load on }t :
i ¢ - - s . . -
Local panel starting (numbers In parenthesis refer to figur'e 1-7), Just a word pf
- " cautlon before the starting procedure is described. Make sure that the frequency
and voltage rheostats are turted counterclockwise before starting the generator set,
i ? -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 shijt the engine down. Now, with this thought in
mind, go through the starting procedure., Press in the d.c. circuit breaker bitton
(48). Turhn the remote/local start.switch to LOCAL START. The local start/stop ¢ -
control indicator light (18) should light up. Turn'the start/stop gwitches (8 and 34)
to STOP and make sure all other switches are in the OFF or OPEN position. The
fuel transfer pump switch (53) shpuld be in the ON position if an auxillary fuel sup-
ply is belng utilized. Turn the frequency and voltage adjustment rheostats (28 and 33) *
counterclockwise. Turh the lamp test switch (19) to ON and checkJor illumination
or indicator lights. If any fault Indicator lights light up, turn the fault reset swltcl%
(27) to ON and then return it to the NORMAL peosition. All fault indicator lights
should go out e)mept the local start/stop control indicator light; if not, do not start
thewgenerator set.’ . o - .

[ . -

v
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. Caution: Do not crank the engine more lhun 30 seconds at a timgz; Allow the starteb 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 posltlon Permit the engine
to warm up to operating temperature (160° -~ 1850 ¥} and make sure that the oil
& . pressure is at the proper operating range (45 to 60 psi). Adjust the voltage and )
' frequency to the desired values by turning the rfleostats (28 and 33) clockwise to . )
. increase the rating and counterclockwise to decrease the rating. The rated values ///
. - gre 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 maigtenance personnel. If the readlngs are o
. cortect, turn and hold the load contactor switch (7) to CLOSED until the’ load contac- S e
. tor closed indicator light (4) llghts up, indicating that the load contactor is closed '
: -and the generator set has begun supplying power to the }oad . o
Remote panel starting (numbers in parenthesis refer to figure 1- Ty The same pre- - *
- cautions abply to starting the generatoi 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. . _ N

-

»

"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/local start switch (9) is in the LLOCAL, Co
START position. &

- .
v ~
s &

Turn the start/stop switches (8 and 34) to STOP and make sure that all other switches !
o are In the OFF or_OPEN position. The fuel transfer pump switch (53) si¥ld be in the
. : ON position if an auxiliary fuel supply is being used. Turn the frequéncy and voltage
adjustment rheostats (28 and 33) counterclockwise. Press the d.c. circuit breaker
button (48) IN. If ahy 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, do not start the generator sety Turn the lamp test awitch (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
1 the voltage are properly set, turn and hold the load contactor switch ¢32) to CLOSED  °
AR until the load contactor closed light (36) lights up, lndlcating that the load contactor
is closed and that the generator has begun supplying power to the load. o

Note: An emergency shutdown of the generator set by one of the protective devices wlll
. cause the load contactor switch to kick out. It must be reset manually to restore !
> power to the load. Sométimes the air box damper does not retract, making it

necessary fo reset it manually. This is done by pulling down on the control arm.

Monltorlrig procekdure. After the generator set is running and the required power is
being provided td the load, your job is still nbt over. You must insure that the generator
continues to provlide the required power to the load. By checking those itema mbrked
with an "X" in the\during operations column (table ‘1-4), you can insure that the genera-
‘}tor set will continde to perform efficiently.

P

>

Shutdown procedurel Now that you have accomplished your mission and provided power _
- » to the load successfully for a prolonged period of time, and there i8 no longer a need . e

for the generator, you should begin shutdown procedures. The generator get may be shut

down uging the controys.on the local panel or on the remote panel. Folldw the procedure '

1-20 -
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Note: In the event of a‘n 'emergency. the generator set-is shut down by turning either
) . emergency shutdown awltcn (35 or 54, figure 1-7) to ON. If possible, notify the
user before ahuttlng 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 enging, run without load for two or three minuted® Then turn the start/
stop switch (8 or 34) to STOP. Open (deenergize) ":l d.c.! power circuit breaker
T . (48) and turn all other switches to OFF,, Perform ald lnspeci[on requirements in
v figure 1-10 that have X In the "'after op(ratlon" column, |
: ' EXERCISE: Answer the followlnmuestlogs and clﬁ‘:ck your responses against those llsted at the
end of this study unit. v

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

a.
' b.
: c. S -

i

2. The generator set may be started using elther the local or panel. ot

3. The generator should not be cranked for more than seconds when starting 3
v “ generator. : . ' .
» : @ Ar : - 1 '
Note: Match the operating steps In column'l (items 4-7) with the correct procedire in /
column 2 (a, b, or ¢). Check your responses with those listed at the end of this
study unit, ’ _ . _1 . ) .

Column 1 . . Column 2

Operating steps -~ - Procedures
» ~ “ . .———___t_

4, Operate generator 2-5 minutes : a. Starting - , .
before stopping generatdr. o ~ b. Monitoring : y,
5, Turn frequency and voltage . c. Shutting down <

. ‘ rheostats counterclockwise ) '

' 6. : Inspect for unusual noises, over-

- . " heating oil leakage. r :
D - T _ Check for illumination of indicator ] —

lights.

AN

’

Work Unit 1-12. OPERATION - O}?E_RAT_ING UNDER UNUSUATL CONDITIONS -2 N

* ‘MATCH THE UNUSUAL OPERATING CONDITION WITH A SPECIFIC OPERATING
PROCEDURE FOR THAT CQNDITION,

! ' I

You should pe familipr now starting and operating the generator set under normal
conditions. The occasgion mniay arise, however, ‘when you will need to be familiar with oper-
ating the generator set under unusug?P ckldltions. Listed below are a few of the unusu_al conditions
you may encounter and the measures yod should take to insure the proper operatl o]:-‘the gen-
erator. The numbers in pm'enthesls refer to flgure l-—? . "&;‘ '

mergency condltlons. Stﬂnetlmgs it may become necessary to continue operating the .
generator set even though a condftl‘on arises that activates one or more of the generator's
protective devicea. To operaté the generator set in 8such a situation, 1lift the red switch
cover In the lower right corner-of the remote panel and turn the protection bypassed
switch (26) to ON. This will lock out all protective devices with the exception of over-
speed and shorf circuit and cause the protection bypassed jndicator light to blink on and

s ’ 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: ¢ o
« . ) N\ . .

' . N ) . o

]
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s'l‘urn pn(; Hold the fault reset awltch (27) to ON.

® Push the start/stop switch (8) up to start the "ge’ne;-a’to§ set.
e Turn thé protection bypassed :ewltch (26) t; ON.

e Turn the fault reset switch (27) to OFF. o ; - T
® Reset the load gonttllctor switch (7)‘_. . N

e Engage the fault reset switch (27) to see if t,he fault is still present.

Y Extreme heat. To insure that the generator set operates satisfactorily under conditions
of extreme heat, check the coolant level injhe radiator dally and add clean fresh water
as necessary. Check the radiator to see that there are nb obstructions in thg“cooling e
fins. Check the fan belts for proper adjustment. Check for leaks and, if neg;ssary.
use an approved rust 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, ope'n the louvers using the manual louver control handle. Keep

the ggnerator get free of dirt and grime. .It is important that ventilating screens and

* louvers be free of obstructions which may restrict airflow. X
~
t Dusty or aandy areas, If the generator set is permanently installed, erect a protectlve N
. - shelter for it. In temporary installations, utilize natural barriers as much as possible.

Keep all accesa doors and panels closed when the generator get is not in gperation.
Where water is avallable, wet down the surrounding terrain beyond the immediate oper-
ating area. In sandy or dusty areas, filterg and strainers must be serviced more fre-
quently than under normal conditions. In a:bxtremely Qusty or sandy environment, the
, ] air gleaner may, require servicing after eveky four operating hours.
¢ . N . v N ‘
v .Salt water areas and humid conditions. Use only fresh water in the cooling systexr(and
. ‘ . flush the system frequently. Use an appx'ove'd!‘ust inhibitor to prevent the formatl'on of «
s rust and scale. Coat the exposed metal surfaces with rustproofing material. Remove
rust immediately and apply paint ar rustproofing material. KEEP THE GENERATOR-
SET WELL LUBRICATED, To ingure 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 materlal. Wet _the
generator set frequently with fresh water, being careful not to get the, electrlcal equlp- ‘
ment wed. Inspect all painted surfaces for cracks or peeled or blistered paint. Re- ' .
pair defects and repaint surfaces.

-

EXERCISE: Match the unusuai operating condition listed in column 1 (items 1-4) \.vl}h a specific
operating prodedure for that condition listed in colurmn 2 (a, b, ¢, d, or e). Check
your responses against those listed at the end of this study unit.

o . e
Column 1 - : Column 2
. (V ' Unusual opegxg condition ' Operating procedure
1. Emergency conditions - a. Check coolant level dally and add s
2. Extreme heat - . clean fresh water as necessary.
3. Dusty or sandy areas b. Turn the protection bypassed switch *
4. Salt water areas and - to ON.
. " humid conditions \ 7 e Keep the generator set well lubricated. .
$ ¢ d. Wet down surrounding terrain beyond
-+ immediate operating area. _ ‘
o ~e. Add saltwater to cooling system. . .

]
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Work Unit 1-13. OPERATOR'S MAIN1‘1’INANCI'Z

NAME THE ECHELON.OF MAINTENANCFE AUTHORIZED FOR THE OPERATOR TO
PERTORM.

>

LIST 'I'fIE FIVE ITEMS AUTHORIZED FOR OPERATOR'S MAINTENANCE.

Operator's malntenance. If you do not take proper care of your body, chances arV\
! that you will become sick, You mlight even have to go to a hosplital. This will result . . “
Lo in your being out of:clrculation for a while. The same will occur to the generator set
for which you are r'e8ponsible if you do not tuke proper care of it. In fact, a genera- ,
. top/set can be permanently déadlined (not able to operate) as result of improper -
erator's maintenance. In the previous work units you have ¢covered the generator '
set. After you read and study this work unit,” you should be able to perform operator's
malntenance and.lnsure the proper operation of the generator. The operator ls permitted - P
to perform only 1st echelon malntenan(:e. and this consists of the items dlscussed below.

Inspection. The generator set must be inspected systematically before, dux ing, and .
aftel operation so that defects may be discovered and corrected before they resultin

. seridus damage or failure. The necessary preventlve malntenance servicea should be
performedphefore operation. Defects ‘discovered during the operation of the generator .
set should be noted for correction as soon as operation ceases. Stop operation Imme--

dlately if g deflclency I8 noted durlng operation which would damage the equipment if
operatlonQvere to continue, After operatlon, services should be performed after the

unit hag stopped for the day, Defects or unsatlsfactory operating characteristics

beyond the scope-of the opérator must be reported to proper maintenance personnel. .
Figure 1-10 lists the operator's ingpection requirements and the interval at which

they should be performed. i ¢

components or systems of the geperator set,.the generator set should be cleaned peri-
odically. This is a responsibilit the operator. Cleéning ope‘ratlons 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 golution, rinsed witir clear water, and Y}fed with a clean, dry, lint-free o
cloth. Hard incrustations of dirt may be scrubbed’off with a bristle brush that has v
“been dipped in a drycleanidy solvent such as Féderal Specification’ P-3-661. The
scrubbed area should then be rinsed with clear water, Linkages and dontrol rods
should also be cleaned with the same type drycleaning solvent as above and dr'ied
 with a clean, lint+free cloth. Remove corrosion from the baNery terunilhals, cables,
‘and hold-down frames with a wire brush., Clean the control panel plexiglads window
using a clean cloth moistened with a cleaning and polishing compound that s not an
abraslve that would scratch the plexiglass (Military Speciflcation MIL- Q 18!67 is -

recommended). !
. - -~ .

Cleanin, g To prevent the hulldu% of pollutants which may cause damiage to operating

Servicing. To extend the operating life (_)f the generator set, certaln components have
to be serviced on a regular basis. You, as the operator, will assist -the malntenance. .
7 mechanic in this servicing. The components are the engine ether starting ald, lubri- ’
cating oil fllter, air fllter, 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 gelfe'}'atm' set. , Remember, servicing these .
components i8 not within thl respongibility of the operator himself and must be done une
‘ der the supervision of qualified maintenance personnel, .
. > : /
Note: Replenlshlng consumable (fuel and lubricants) materials is an lmpo’atant part of ser-

vicing equlpment. and the operator's responsibility. . : \

-

]

-

y Lubricatlng.‘ Another responsibility of the operator is to lubricate the generator set
' at proper Intervals. This is essential to extend the operating lifé of the generator
. set's components, Under normal conditlons, chinge 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 il when yUu check the crank-
'S

*
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case oil Jevel, then you should Inform the mechanlc since a part could be defective
or something else could be wrong. Lack of lubrication can cause gserlous 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 com-

\ : ponents, refer to the appropriate TM. Keep all lubricants, grease and oil, in
) o closed contalners and store them in a clean, dry place away from heat. Do not

permit dirt, dust, water, or forelgn matter to mlx with the lubricant, A Operate
the engine immediately after lubricating It and check for leaks. .

Adjustments. During generator get opélr'btlon, it you find that the frequency or.
voltage outputs are over on under thelr rated values, you must adjust them. A

. . clockwise adjustment of the rheostats (28 and'33, foldaut) will increase the #

- - ’ voltage or frequency. A counter clockwise adjustment will decreade’ the voltage or
) frequency. If the adjustments do not bring the qutputs to the proper rated value,
shut down the generator set and report the discrepancy to the proper maintenance
personnel. ’ . '

<
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g 1, FEngine air hox drain‘cock 7. Euglue alr box drain cock @ b - -
2. Auxillaryqfuel supply fitting 8. FEngine lubricating oil drain plug
3. Fuel tank filler cap 9. Engine ofl filler cap e T :
4, Fuel tank drain cock . 10, Engine dip stick - el “‘-'."’\\,\\
, - _ 8. Radiator filler cap : 11, Governor actuator linkage lubrication fitting . - N
' . - . 8. Radiator drain cock 12, Battery mount draln cock O
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. ' . Fig 1+9. Lubrication, fflling, and drain polints. ¢ o
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v . ~Note: Above figure applies to the PU-710/G, PU~T11/G, and PU-712; see figure. M
. 1-5 for a similar PU-709/G model. ~ . ) : . A
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Ll}'\l-ll"_:ISE: Answer the followlng gquestions and check your responges agalnst those listed ot
the end of this study unit,

, .
R 1. Name the echelon of r_nalntenancc authorized for the operator to perform. _ £ -

“

2. List the five items suthorized for operator's malntenance.

- o T
ao ,
b.' ¥ . L
C. - !
s d.
e. . ‘
' o,
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 PURPOSE OF THE NAVMC 10523 AND THE NAVMC 10524.
Forms and records. The operator is responsible for performing routlne preventive main-
tenance on the generator set assigned to him. He is aldo 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 et has been operated so that preventive thaintenance may
. be scheduled and fuel. consumptlon determined. N} i /

Englneer L‘quiEment Operational Record, NAVMC 10523 (figa 1-10 and 1-11). The
purpose of this form is to provide the operator with the authority to operate an itegn of
equipmént on an assigned mission, It also provides the operator with a list St the
required scheduled maintenance services to be completed, as well as serving as a
daily preventlve maintenance checklist.. Certain blocks on this form are filled out by
the dispatcher before he gives it to the operator (these.blocks are markéd with asterisks Y
~ "+ 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 Operational 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-
"y . 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 E
1. that these services have been performed. While operating the generator set, the opera-
tor checks his during-operation services ﬁ indicated on the form and in the appropriate
TM.. After the job has been completed, the operator obtains a signature of release, on
t _ the ‘form, from the job supervisor, Upon returning to the equipment pool, the operator
services the generator set and performs the after-operation PM services as indicated -
« on the form 4nd.in the appropriate TM, After all the appropriate entries have been '
made and all required services perforined, 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 a discrepancy, he should make a note in the remarks column of the form.

. . - Jd :
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ENGINEER EQUIPMENT OPERATIONAL RECORD

Fig 1-10. Engineer Equipment Operation Recﬁord (tront).

a,
. “ DALY “A” Ml SERVNCE . A v "
: y " wbr;m' '
A—Adjust  8.—Barvics "X — Adjustment/Repair Required ,
O — Check V — Varity O — Deloct Corrected ..
L — Lubsicate  / —Not applicable S o .
¥ b OPERATION * YT
COVEMGE ongee | 10 Woum
E v ofrort | sumine | armin | - .
1| owmsse. priremasr, 10ss ¢ ¢ L/
2| gy, etmenaL c ¢ I/ g .
3| ruEL on. waTeR v [ "/* q
4| Eneim Wb [ V4 .
. 8| imsTRUMENTS ¢ [ 7 0 *
8] sartty olvicts [] ‘/ )
1] toois Awe rquiement [ V4 'ﬂ; _ -
8] susucarions Y . V4
. o] cwren v [
18] , sruaming [ o !
1] tvaing oremaTion W€ / M R -
12]  UNUSUAL NOISLS I c V4 <
13| LIGHTS AND REFLECTORD ¢ : vl o "
Sfae] amTams ] [ = -
18] omvienms [ [ “
18] sarTERY fiec. Lot [ s B
12] awmimtexe vesrvo____ v . »
’ 10] savicesmanes . - [ e .
10 TRANSisdION . 3 [
8| amni v s |/
nl row rnes [ [ R
1| nREs/TACR ¢ ¢ |/
" 1L N
M) oas [d
"hjﬁnn actl .
NOTES:
1 Mﬂwwﬁwadﬂdummmhmjml
3. 8 and 18 howr oeh d PM's ove iderod ap duily PM services
; 3. 1) repairs are required, netily e eqiiipment chie} - . )
’ ' REMARKS 3K Loe»(l Con'*nc:fpr "JWH Br, 1) "‘[c open ' i
' . - PJ&lan . . - :
PR
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Consolidated Engineer’ Equipment Operatlon Log and Service Record, NAVMC 105&4

(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 :

away from the equlpment pool for several days at a time, the dispatcher lssues,_é!

duplicate copy of the NAVMC. 10524 to the operator. This copy takes the placé of ' {
MC 10523 and gives the operator authority to operate the generator set. Again,

the dlspatcher is responsible for filling out a portion of the form. In this cage, the

dlspatcher fills out section A on the ffont 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 I8 responsible for filling out section B, The operator

will perform the daily preventive maintenance serviceb each day the equipment is , P
operated. To indicate that the dally services have been completed, the operator will, ,
enter the word "daily" in the HR/MI PM COMPLETED column of, section B and initial N
éach guch entry (fig 1-12), As waaathe case’ WL&NAVMC 10523, "the operator, bkfpre :
leaving the equipment pool, perfor eventivé maintenance services, offchanges,
- 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 hag operated, the due date
X «and completion date of the preventive maintenance services (both daily and schgduled),
4 the fuel consumption, and the repairs required and completed. If the job is so long ?
that the operator fills up the NAVMC 10524, he transfefs the totals and other pertinent
data from the filled form to a new form. 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.. T -
\ i
4 N
For more detailed 1nforrhatlon on filling out the NAVMC 10523 and NAVMC 10524 you
> can refer to TM 4700-15/1D or MCI 1342,
“ v f
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Fig 1-12. Consolidated Engineer Equipment Operation Log and Service Record (front).
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iy -13. Consolidated Engineer Equjpment Operation Log and Service Record {reversge).
. ° . <
. N . _ .
. / EXERGISE: Answer the following questions and check your responses againsgt those listed at the
end of this study unit. '
,, ~ V ) I}
" 1. Llist the two records that may be used.by the operator while operating the genera- .
tor.
' a, ‘ . N
. b. e :
2. What is the purpose of the Engineer Equipment Operationukﬂg}rd (NAVMC 10523)?
& . ]
3. What is_the purpose of the Engineer Equibm_ent Operation‘Log and Service Record
< (NAVMC 10524)? : s
F - . . .
o SUMMARY REVIEW ' :
The main subjects covered in this study unit are the location and function of the various *
controls and indichtors; safety precautions, proper connections, whatfgto inspect before pper-
ating the generator set, the starting and stopping procedures, forjms and records, and operation -‘ _ .
of the generator gset under unusual .‘onditions. Because of the great amount of detall contained o
in this study unlt, 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 ngqcessary. . Although the generator get is quite a complex piece of machinery, without
you, the operator, to monitor it, the generator set is just a big hunk of metal. . .
- 1-28
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Answers to Study Unit # 1 Exerclses
5
Work Unit 1-1,

1. a. 708 | T . | (/\

b, 709
c. 110
d. 711 ; .
Ty - e, N2 ) .oq -~ -

: 2. frequency oytput ' ' ,

3. Greater ' ' .
4, 60 KW
5. 240/416

o

work Unit 1-2.
/ e . N
1. a. Unloading '

b. Removal of crate .

c. Removal of packing o '

2. equal ' - .
3. nails
Work Unit »-3. . o
. o )} .
, 1. d. Forklift and | ‘ ) T
b. Overhead crane . . .
2. Guide the forks into the openings provided in the sgkid base agsembly. Continue to S
J move the forklift forward until the genepator 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 arid lower slowly, manuaally stabilizing to pravent .
rotation, ‘ ¥

work Uhit 1-4. g B ' '

-

¢

1. a, b, d, e, g \ .t -
2. The outside temperature (ambient temperature) - o
3. closed : '
4. sparking : : . .
5. batterles . C : -
N 6. open - - . ¥
- 7. lubricated : . N
. !

Work Unit 1-5.

1. Locate the generator set where there will be a minimum of moisture, dust, or CcOgro-
glve fumes. ' ' ' '
2. 6 ) : ' .
- 3. a. Needs of user
b. The tactical pituation
c. The terrain condition

4. 15° - ,
5. -a. 24 feet
b. 75 feet LI o
c. 25 feet . ' o N -
Work Unit 1-86, _ . ¢ | ' ‘ ‘
1. a. Avold electrical shock " - A
. ' b. Avoid damage to equipment ' R : o <
\ . 2. a. Ground cable ° : v . ) - iy
b. Clamp ) . - . : .
;‘:‘3. 3 Ve R 4 ¢ ' o
4. 'ground. :

e . . \ . Y - : } » '
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. ’ -
. L Y
i J .
o . !
Work Unit '1-7. - : " . .
¥ .
1. c. .
2.7 &, [
3. a, . »
14 N 4 do/ 2 - \ a - -
5- b; . . N ) ' -
Work Unit 1-8, ‘. ' - ’ 2

1. The area should be kept dry, or lnsulatlng materlals should be used az‘und the

. generator, »
2. Maintaln a constant metal-to-metal contact between the fuel tank filler neck and the
spout or nozzle, : - RN
3. a. Make pure the generator s not connected in parallel to another generatox set o
that is ruming,  , 7 . '
o b. Make sure that all’swltches «are In the OFF or OPEN posltlon ‘

: 4. To avold electrical shock or malfunctions in equlpment.

5. The exhaust gases must be plped outalde )
v . A 3 T

Work Unit 1 -9,

1. b. ' . . .

2. C. ’ Y ’ -
3. d,- S » |
4. a. . ' _ . : 2 ‘- .

Woxk Unit 1-10,

1. NAVMC 10523 and 105624 - S . : : : -
2. Every time before you start the generator set S
3. True . r , ,
4, True _ : -

5. False . _ : » .

Neo

. « Work Unit 1-11.

1. a, Starting :

o “ b. Monitoring : P

c. Shutting down : “
" 2. rémote ) (

3. 30 ° - , _
4, C. ' ¢ Lo S . ‘ .
5. a. ) . ' -
6. b. oL
7. a. o

work Unit 1-12.

1. b.
2. a.- . . I ot
. 3. d. - | . _ ' - oL
o 4, c. _ 2 ' :
. ’ » ’ Wlork Unit 1-13, ° o ; | , ' - ‘ "
1. First
2. (In any order) a. Inspection _ ' ' R
b. Cleaning ' r- ' . . A

c. Servicing
d. Lubricating
’ e, Adjustments




R . i
L
- e . ' e
S " -
Work Unit 1-14, ) 7 . ' _ '
1. (In any order) a. Engineer Equipment Operational Record (NAV.MC"IOF)Z_S) .
' b. Englneer Equipment Operation Log and Service Record (NAV-MC
10524) . . : , ' S e
, 2. Provides the operator with the authority to operate an item of equipment on an o
- assligned mission, _ :
" 3. Gives the operator authority to operate the generator set for extended perlods of time.
1
. q v,
[y . A
. . ~ _‘
\ ' |
- .
¢ ‘ .
Id h.
i" Ly - -
_ ! " .
- » .
A
L]
. N - l £y - s
» ‘ . )
. o
¢ - .
‘ 4, ¥ ’ 1 . .
’ & ’___';
= . ' " . "
- . L] ! B ’
¢ N
i- ! L ~ :
’ ' 7. {
v s
. - - . St
. ' . ‘A I
. ) - 1-31
v : ) - .
¢ % . 7
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TR et AL SO

' . STUDY UNIT 2

‘l » *

. DFPARTMENT OF DEFENSE (DOD) SERIES GENERATOR% N
Y STUDY UN]’I‘ OBJECTIVE: UPON SUCCESSF‘UL COMPLETION OF THIS STUDY UNIT,
YOU wiLL BE ABLE TO IDENTIFY THE TYPES AND CAPABILITIES OF THE DOD _
. DIESEL SERIES GENERATORS. YOU WILL ALSO BE CAFPABLE OF INSTALLING, . T
' OPERATING AND. PERFQRMING OPERATOR'S MAINTENANC,E ON THE GENERATORS.

NAME THE FIVE "DOD DIESEL GENERATOR SETS, , : ' S

e

wOrk'!i nit z 1. DESCRIPTION °

STATE THE GOMMON OUTPUT CAPABILITIES OF F‘ACH TYPE OF DOD GFNERATOR .
SET . . f,

* MATCHAIHE FIVE DOD GENERATOR SETS WITH THEIR APPROPRJATE KW RATING.,

. The DOD series generatora Include five units which the Marine Corps presently utilizes.
. These generators are identifled by number instead of name. Listed below are the five DOD . _
generators presently used: . : - * : h <L o

mep ooda o E C
GMEP 006A

MEP 007A
* MEP 009A N ) :

MEP 115A ' o .

- - . . -

4 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 . ' K
120/208 volts a, ¢. with a 3- phase, 4 wire connection. Each is driven by a water-cooled - g . %
A - - diesel englne. . -
'l { h. ) 3 ‘
- The generators Incorporate radli) interference componentry to prevént interference with
; the load, as well as safety devices to protect the generatéor. However, the generators differ in
- . some ways, and by comparlng the capabll(tles Hsted in table 2-f, you should be able to see these
© differences,

Ngtelr There are two, general %salﬂcatlons of generajor sets, Utility and Precise.
] "Utlligy" generator sets do not have close frequency and voltage regulation, and are
used on loads where cloge regulation s not required (i. €. Lights). "Precise"
N - generator sets, on the other nand, do have close voltage and frequency regulation, - S
and are”used on loads reqdiring close requlation {l.e, Communication edulpment) .

~
]

-
‘ - Table 2-1. Capabllities of DOD diesel Gene fator Setg’

P

- 7

L] . . »
g

MEP

005A°

006A/1154%

L 2

007A

- 009A

&

FUEL TANK CAPACITY

40 gals

"85 gals«

90'gals

R &

-

240 gals

OIL CAPACITY

. F
17 qts

20 gts

29 gqts

42 qts

COOLANT SYSTEM CAPACITY

26 qts

33 qts

11 gals

t 4. 25 gals

VOLTAGE OUTPUT

120/208 _

120/208

. 120/208

-120/208

N

~ 240/418

240/ 4186

440/ 418

" 240/4186

FREQUENCY OUTPUT

50/60 Hz

60/60 Hz-400Hzq -

50/60 Hz

50/60 Hz

KWNTING

30 KW -

60 KW

100 KW

200 KW

'
.

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

41




o . ~ .
by using the data in 2-1, you should be able to see 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, oll, and coolant capabllities and in KW ratings.
LI

’

-

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

. the end of thia study unit. . o .
- 1. List the five generators found in tge DOD serles, o _ . -
a. -
) b,
c. « a . )
‘ " ' d. T ’ & . -
) S — v .
N Q‘ -
. \ ,

2. Which vbltage output Is comman to all five DOD generatgr sets?

3 ” ¢ -
. . r ¥ i N ¢
_ v . Note: Match each DON generator listed in umn 1 (items 3-6) with the appropriate KW
rating listed in column 2 (a, b, ¢, d, e, or ). .o . A .
- . D ’ ,_(_/’ R o ‘ .
Column 1 . Column 2 VAR _ " ~
* .B‘;DOD Pnerator KW rating - \ -, T Y e
3 31, ) * d
o 3.° MEP 005A p.- Joxkw -~ . .
e , 4. MEP 006A : : -, b, 3QKW v
5. MEP 007A - ;. c. 60 KW :
- . 6. MEP 009A # d. 80 KW
iy - ) 7 11564 e. 100 Kw ,
_ . PN \ .t f. 200 KW N *
e e . * \ : - -t t
ST D . ) ’ ; . |
/ * 8.+ Which frequency otput is common to fouy/of the D(iD.generator sets ? \
A ‘ ’ ' .
A ] ' MU NS ’ L. ) : . L - . -
.’ N VA ot R - * . - '
. Work Unit 2-2, INSTALLATION - UNCRATING o P \ S i \
. , . ' - - .
- -, 7 LIST THE TWO STEPS IN THE PROCEDURE FOR: UNCRATING THE DOD GENER ATOR _
- SET. - ~ ' R ' T
N ' | ' Y & T )
A c%" . *  NAME THE TWD TYPES OF EQUIPMENT THAT CANBE BSED WHEN UNLOADIYG OR
. e MOVING DOD GENERATOR SETS, o S0 o U .
: . s £ - , o |
o L LIST THE SEQUENCE IN WHICH THE TOP AND SIDES OF CRATE WILL BE\ ‘g A §
. REMOXED. _— S . N ™ s _
. ‘? . d"‘*" ’ /.-‘-'-" " .
- L - STATE THE DIFFERENCE IN UNCRATING PROCEDURE*:‘IF THE GEJERATOR SET o ‘
- ’ . IS TO BE INSTALLED ON A PERMANENT OR TEMPORARY BASIS, e . i .
~ ~ N f . . \ ) R - -
« The first step for installing a generator for operation is unloading. This is done Inthe .
« following manner, o . . L L . .
) . Unloadm equipment, A crane, forklift, or'ainﬁlar lifting device should be used to unload
L~ the equipment. The equipment must be kept In the UP positlgn while loadinga. -
' . "—7 [ ) ' - R }‘1 . o .’T
: . \ R
‘ - " WARNING . -y A
« 4 - - Do oot use a lifting device with £ capacity . ) - .
: of less than 10, 000 pounds. Da not allow . . _ s o
: L : the generator set to swing while it is sus- - % o e 2
) " Lo pended, Failure to observe this warnipg oA : o
, ' * may result in serfous injury or death to i . -
“ \ . - personnel. L o .
7’ i . * . . - . ‘ .
. ] . N ] ) ) ”» . '\ ; . . B
’ 2-2 : ) 7
< ) o




The second step in the procedure for uncrating the DOD generator sct is tho removal of
the crate which is accomplished in the following manner.

= . \

y
.’: ¢ Removal of crate. Before unpacking, move unit as near as possible to the location where
It will be operated. . !
. L )
. CAUTION . P
\ b Atk
Exercise care In the use of bars, ham- !
- mers, and similar tools while uncrating
N o unit to avoid damaging equipment.
. AN v .
Remove the top and then the sides of the crate (see figure 2-1), If the unit is to be ‘maunted
as a permanent installation, either inside or outside, remove unit from wood skid base. If the S
unit i3 to be set up as a temporary installation, do not remove the wood skid base. The wood . RN
skid bage will serve as a foundatfon for the generator on goft ground, -mud, or snow.
. * . — A
N ¥ sarfER nac . REINFORCING e : ' :
. .® DESICCANT BAGS STRAPS CRATE L |
4 S . <
"
AW
-
1
. ) :;‘;“D“ " GENFRATOR SET Locx .
' . "SKID BASEe WASHER !
a CARRIAGE BOLT * WASHER . K
. Fig 2-1." Shipping crate,
EXERCISE: Answer the following questions and check your responses against those listed at the
’ end of this study unit. : . .
T - 1. List the two steps‘ in the procedure for uncrating the DOD generator s(;t.
“_ ~ \ s N ' *
a. ¢ ° .
b- . N ¢ : ! F
2. Name the two types;, of equipment that can be used to:unload and move DOD generators,
an_ o R :
b. - - . , ~
3? List the sequence'In which the top and’sides of the crate should be removed. ' © !
g ' -a. ) r e . | ' :
LIS AY bl .
r A ~ - ’ : ‘
4., State the difference jp the procedure for uncrating a DOD generator if it is to be in-
gtalled on a permanent or on a temporary basis, ' !
A ‘\
- . 3
14 ¢ 7
' 2-3
& ¢ E * ) <
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Work Unit 23, - INSTALLATION - MOVING . . .

-

DESCRIBE THE PROCEDURE FOR MOVING A DOD GENERATOR WITH A FORKLIET.
. ! 15

DESCRIBE 'I‘HE.PR‘OCEDURE 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.
! , . ‘ -

F.qulpment used to move the generator get, 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 openlngs in the skld base assemr
bly of the generator set as shown in figuré 2-2. Guide the.forks into the opening pr ovided, and
continue to move the forklift forward until the generator et comes in contact with the lift frame
of the forklift, Lift the generator sét 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).; Attach a lifting device, similar to the one shdwn in figure 2-3, by engaging one hook in
each lifting eye. You should then attach the ring of the lfting device to the lifting hook of the
crane, Raise and lower the generator set slowly, manually stablllzlng 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. -t

- v

.Lifting
Eye

v

- o .
s A . ‘ -
" B
. A

@ O -"

. ' \ Fork

Entrance

¢ ' v
. .

.

' Flé 222, Generator with lifting eye and forklift opening. ,
. i R » I .

hd .
»

Note: Always have a man gulde the forkllft driver. :Make sure the forklift forks come

through openlngs in'skid base on other side of unlt before lifting so not to damage .
bottom of unit. . '

- N C P

I ’ - 2-4




e

Vo

Fig 2-3. "Llftlng.devlce. ' . o

EXERCISE: pnswer the following questions and check your responses ‘against thoge listed at the
. end of this study/(nlt .

~

1. Describe the correct procedure for moving a.DOD generator with a forklift.

' 4

Y

_ 2. Describe the correct prge¢dure for mgvlng a DOD generator with a crane,

Work Unit 2-4, INSTALLATION - INITIAL SERVICING

7 -
*' LIST THE-THREE STEPS IN SERVICING THE RADIATOR.

. LIST THE TWO STEPS IN SERVICING THE CRANKCASE. ) -

LIST THE TWO STEPS IN SERVICING THE FUEL TANK,
P

LIST THE 'TWO STEPS IN SERVICING THE BATTERIES.

Now ig the time when consumable materlals (fuel, coolant, and lubricating oil) should be
added, It is recommended that you use an antifreeze solution a8 a coolant even in warm weather.
This i8 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 materialg, you must insure that a'll 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+ get by following the procedures listed below: . '

o

Radiator. . .

] _Open radiator cap access door and remove radiator cap. 1

. . _ .
- & Fill radiator with proper coolar‘ until coolant level is two inches below filler mark, ad

e Fagten tag near radiator cap indicating type of coolant Twater or antifreerze) and level
of protection. ‘

P ¥ S




Y . ' N
Englne c{nnkése. ’ - d ‘ \

® Remove engine lubrlc;uhg oil filler cap and add oll as required to obtain full level on
dip stick. R‘er to figure 2-4 for proper lubricating oil,

) _ 4 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 ofl levels, The\ '

_eﬁ_’gine running side is stamped: ADD, FULL,

and RUNNING. The engind stopped slde is

stamped: ADD, FULL, and STOPPED, Use

<appropriate add and full marks dependent upon
~ ' whether the engine is stopped or running. In-

~§
[ 8

- sure that the %pproprlate slde is up when in- M ‘
serting the gauge, since the under side w}ll be :
) s wiped in the gauge tube radius when the gauge
is removed, therefore indicating a false oll _
. level reading. R ' .
E )
-
p .

Text continues on page'2-9,
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| LUBRICATION ORDER l 0 5 Bl I 5

' 1L1000380-12
GENERATOR SET, DIESEL DRIVEN, 60 KW,

S _‘ 3 PHASE, nvmt,sq u-u&ip\uﬂ‘

‘mm) NSN o111
NSN 6115-00-110-1282 AND
GENERATOR SET, DIESEL DRIVEN, 60 KW, 120/ 2“-240/ 413V
3 P"AS!, 4 WIRE, 400 HERTZ, SKID MOUNTED, (TAOTICAL
s -

_ WATAGTICAL '
c‘l’ien‘rn?cut) ‘ |

-~

PRICISE) NSN 0118-00-110-1283

- e
i\
A Relerance, FEOERAL SUI'PLY CATALOG CR100.1L
Intagvala are bosed on nmal hows of operation. Adiust 1o Claon poita with SOLVENT . doy-clsaning lypc Il $50-.
cempenrate for sbamal vpeiotion ond swrere conditiony. Diy belove lubvicaning.
& During mactive peciods yollic wat lubr w otion must be per-
formed lor adequaty parecvation. . . A
o Drawn crankcase when hiot. Fill and chock loval
Relolicats atter woshing. LI, !
-
o
. The 1ume spacthied ore the 1imen 1equited to peilorns all
Cheou Latingy before lubeicanng. swrvicgd ot sthe particular inteivol,
' e I X
—- - .
* TOIAL MAMN HR *TOVTAL MAMN HR »
sl ; R [ —— e —_— —
INTERVAL MAN HR INTERVAL MAN HR “ B
8 0.1 00 0. . .
100 s 500 05 - R .
QL Lo N an
: s TS
‘\\}‘ LUBRICANT @ INTERVAL 4 : INTERVAL @ LUBRICANY R
) .
W( Filter . : T
s nofe 5} 4
~
Hydroulw Sump Sight 100 Eagime Accessory B
. Altainator . -
{Check tovel){Sew key) (Seoted beorings, no .o
hbncution reguited} -~ -
! u,.m&(: Sumg Fill  OMA 500 :
acd Dresn Pluga .
{Draia ‘,(:."x':"; Ot Filtary ' .
Y asenble, clesd d‘
sulg, renaw sle- ‘a N
Cronkcose Oul Fedl OE/JHDC 8 —— nts und reossembiie)
- Cop and Level Gege a note 2} ~
4 (Check lovel) {See . . - - )
hey &od nate &} 4 N -
A
. ] Siemter .
CAUTION When OEA s ﬁ {Secled bearings, no
o1l 15 used the level . [ luberconign 1equued) ’
will be checked more /] . N
alten. /] A »~ .
‘ // ’
Engue it Digins Plug 300 A . r""\ An Claaner Diy Type
and Yolve ) W 77[,-‘7[77777-77:/ {No tubuiconon required) . .
I} Drow and refiH) : . -
~ . . . \ A
Main Gensrotor | ;
[} {Sptled beorings, no [ -
obiicatioa 1agquined) o * . . . . -
-«

d
”~ .
- ’ﬁ; o, ' -
N . ot . . sy
Lubrication order (sheet 1 of 2) i I,
- ~ "~ v
1 4 -
. Ce

Fig 2-4,
‘_ - . ‘
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L . \
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- ‘ BEST COPY AVAILABLE - '
< ~ w, A.
, _ . N ' &y
. ) , o
A -
L -
' . . N
v M - ‘ +
‘ . - .
~ M Il -
. K .
~ * L]
. ' ~ '
. ) ' .
. . . . - .
4 . \ .
. -KEY- ' .
. EXPECTED TEMPERATURES
LUBRICANTS CAPACITY Abave +31°F [+ 40°F 10 -10°F| | 0P 1o ~45°F INTERYALS " ’
- Above 0°C 1+ $:Cro-22'c|-N8°Cro30°C ¢ N . *
N OF /HOO-LUBRICATING OfL, Engine ] .
Engine Cronkcgss 26 ¢t (24.50) Intervols
01 Can Porte OE /HOD 10 -0!’ HOO 10 - OEA ::y':;:;oo' . N
OEA-LUBRICATING OiL, Engine, Arctic oceol
- OHA-HYDRAULIC FLUD o operation . ’
“Hydouinc Svmp L) ALL TEYPERATURES
) . NOTES ] A .
' i 1. FOR OPERATION OF EQLIPHENT IN PROTRACTED 5. HYDRAULIK FILTER. (Tectical precise sets only)
COLD TEMPERATURES SELOW10°R, (-23°C). Ramove ovegy 20 bows of speration disaesemble hydeovlic filter,
lubeicents proscedud In the hey for temperatures shove " ranew sloment, #@ reaasemble, Bilng ail lavel to full, .
» N0°F.1-23' C). Relubricate with lube iconts spacitied in - for 15 minutes, check level ond fill if aecansorys’
i the key for temperotures below 10°F, (-23°C), o .
Copgof thin Lulrication Order wll remmin with the equy ‘ w
- mant P alf time s, imstructions coarained herein ore mondo-
' . 2, ONL FILTER. After installing new lilet elements, (il ¥ / . A
-, cronkcota, ploce desd crenk switch ($22) In the olf (down) . . P '
poul:loﬂ Dﬂ:(l.ﬂ”‘!'ln'lﬂ. for 18 ucu;dl. thefl return 8y R OF THE SECRETARIES OF THE ARMY ARD NAYY 4 AT
crank switch 10 the on [up) position. Stertdnd oper - M
( engine 5 minutes, :h.e{“fm.. hevaing for leshe, St Gm{“&?z{g':‘?ﬁ:ﬁ .
gine, chack cronkcese uil love! and bring 10 full mu/i‘7 .Chiol of Stoll 4 e L .
. 4 L 4 - ,
- ' OFF KCIAL o N
3. LUBRICANTS, The fellowing is o lat of lubsicenis Tt
with the Militery Symbols ond the epplicoble spacification VERNE L, BOWERS M
. Mojor Genaral, United Statee Army . ~
Ok MIL-L-2104C OEA MIL-L-48)67 - The Adjutont Geneval -~ \ - . RS
OHA HIL-H.5606.8 . ) — . ) )
. A, R. MARSCHALL X
Rear Admual, CEC, USN * v
4. CRANKCASE, Cronkcese lavel may be chacked with Commender, Noval Facihties
@ enqing in wither @ atatic or opereting condition. . Enginering Commond . -~
. 9 .
- . roLd
- ] . )
- .
- « - ‘
' Note: These lubricants are for 60 KW sets. Be sure ;
B ’ . . .
to check TM for proper lubricant when dealing o
' . . with other OD generator sets. . : . :
"h' “:\_\1‘ ] ;
N v ‘¢ . : " oa
T - * N - - - : e
‘" pet : , R
- ) . } ‘ > ’ l
. , ~ o - Rl / S f
NS} . - -
4 . y Flg 2:4. Lubrjcation order (sheet 2 of 2). -~corntinued. . i,
’ o AN : o ’ ' . . - > . ‘ (S
o . . N
I PARNI _—
a ’ . '
. L. oy
4. ; Y
4 R ¥ \?( 1 '!-,\.‘ \ .
. FTAAAVA YD TR -
. . Vi 1.3 Y, . . e ' w ) L -
; } . - . 2.8 o "
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» After addlng ‘oil, check crankcase lubricating ofl level using proper sldc of engine dip
stick.

A

Fuel tank. . '

¢
¢ Remove fuel tank filler cap and fill fuel tank,

< - ' WEENING

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 spilled fuel.

Note: The generator set may néed 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 ¢onnecting them. The batterleg 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 gspilled electrolyte on the battery and then “connect the battery cables.

4
WARNING ) .

" Electrolyte contailns sulfuric acid and
' v can cause severe burns. Always dilute
electrolyte with water, never water
with electrolyte. Handle it with care.
- ’ If the solution comes In contact with
t€ body, eyes, or clothing, rinse im-
. mediately with clean water. Avoid .
¢ spilling electrolyte on painted surfaces. _ .
Do not work alone or smoke when ser-
vicing batteries.

I‘XER CISE: Answer the following questlons and check your responsemgalnst those listed at the
end of this study unit.

wi
1. List the three steps in servicing the radiator.
- a. s -
b. ‘ ' ‘ -
.
2. List the two steps.in servicing the crankcase. ) !
- ) . 'g .
a. c B : n .
b.
3. List the two steps In servicing the fuel tank. T
/" a. ’ . . - * -
. -y T
% .4; List the two steps In servicing thg batteries. o .
'\,,, b L t ‘ ’ )
a, ( L TN
b. - [
1 X 1 ..
n’ “ v
. & \

st s

e 4w Tt e 21 ) 3 f;_r..w:.'.t;;.,-;.}. 4 e il

D L L raery

1




5. The dip stick permitsa the level of oll 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, because this
; will prevent sparking caused by s

g e

Work Unit 2-5. . INSTALLATION-SITING

DESCRIBE, IN GENERAL, WHAT A PROPER LOCATION WOULD BE TO PLACE A
DOD GENERATOR SET. . &
LIST MAXIMUM DISTANCES FOR A DOD GI-:NERATOR FROM (1) A PARALLELED
GENERATOR.&)ANA XHJARYFUELSUPPLY,CD A REMOTE CONTROL AREA

LIST THE TWO KEY FACTORS IN Pm'ITIONING A GE NLRA'I‘OR FOR PERMANENT
.INSTALLA I‘ION

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

DESCRIBE A PROPERLY INSTALLED EXHAUST LINE FOR AN INDOOR GENERATOR.

ehe generator set is now ready for operation, The word comr@ﬁn/;h\at you, as the
operator, will take the generator to A specific area. After ar ranging for, trans_portatlon of the . .« o~
< . generator set, you must go to the area where the generator will Qe set to sel ha proper site.
When gelecting this site you should keep in mind the following procedm es. .

! L.ocation, l.ocate the generator set gn a level gite, which is clear of obgtacles 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 (\a‘gany remote control area. .
) Note: The generator set is a portable unit and is designed to operate gatisfactorily up to
15 degrees out of level. However, the unit should be as level ag possible during
operation. . . : 4

Positioning. When preparing for permanent ingtallation, be sure the base is solid en_oqgh
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 to 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 the generator from an Indoor inetailatlon you should
keep the area well ventilatéd at all times. This will help provide the generator with a maximum
supply of fresh air.

The exhaust‘line used to Rlpe the exh'aust‘bts’ide should be gastight and have a 4-inch inside
diameter. Use ag few bends as possible in the lige from the generator,to the outside, Metal
- shields shoMd be provided for the exhaust line where it passes through flammable walls, Ex-
haust lines should be wrapped in agbestos 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 gen\eral. what a prdpgr location would be to place a DOD generator get.

-

, '-‘%
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-
2, What is the minimum distance a generator ¢hn be placed frqgs the following:
) v a. Paralleled generator . - ”
v b. Auxiliary fuel supply L S _
" c. Remote control area ’ =
) s . - S~ ~
3. L%st two key factors In positioning a generator for permanent installation.
a. ’ ~ . N
b —% - - - AV T
4. What Is the key factor in posltlonln@ generator for temporary installation ?
. * ‘ .
.
v T [d

* -

5. Describe an exhausyllne for an indoor generator. ”
. .t ' -

P 1

* , N

Ly

Work Unit 2-6, INSTALLATION - GROUNDING

"

- -

LIST, IN ORDER OF PREFERENCE, THE 'I‘HRE’E ACCEPTABLE GROUNDING, DEVICES.
DESCRIBE MINIMUM REQUIRE MENTS FOR A GROUJ(IN’G ROD.

DESCRIBE MINIMUM REQUIREMENTS FOR A GROUNDING PLATE,

. . . ~
e . The generator set must be grounded prior to-operation, The ground can be, in onder of -
‘}' preference, an underground metallic wgyer piping system, a driven metal rod, or a burled metal K
plate. A grpund rod must have 3 minimum dlameter of 5/8 inch if solid or 3/4 inch if plpe, and
. must be driven to'a minimum d pth of eight feet., A ground plate must have a minimum area of

nine square feet and must be hiried at a minimum depth of four feet. The ground lead must be at

least No. 6 AWG (American Wire Gauge) copper. wire and must be bolted or clamped to the rod,
plate, 'or piping system. Cgnnect the other end of the ground lead to the generator set ground .

terminal stud (figure 2-5)./ The following procedures are to be used t§ instﬁl grounding rods o

when required. '

¢ Insert ground cable}'supplled with generator set, into slot in ground stud and tighten nut.

>

® Connect .coupgling to ground rod and Install driving stud in coupling, Make sure driving
stud is bottomed on ground rt}d.
e Drive ground rod into ground until coupling is just above the ground surface. . . ' \

e After ground rods have been driven into the ground, remove‘drlving stud and top coupling, o

oi(‘onnect clamp and ground cable to top ground rod and secure by tightening screw.
- N ' L
WARNING : ‘ K j
7 N . ) - * - e B \
¢ Do not operate the generator set unleps

ground terminal stud has been connected

to a suitable ground. Electrica] faults in _ ‘

the generator set, load lines, or load . : !

equipment can cause injury or electrocu- ' ’

tion from contact with an ungrounded \ . -

dystem. - . .




' EXERCISE:

/

FRONT wp

T

GROUND CABLE

» l_f‘/

DRIVING STUD

GROUND RQD.

COUPLING

\ . ' ’ . %// GROUND ROD

I3

Flg 2-5. Grounding procediires.

Answer the following questions and check you‘r’ responses against those listed at the
end of this study unit. . ’

List in order of preference, the three agcéptable grounding devices.
a. >
b, .
c. .

2 ' ’ .

Describe the minimum requirements for a grounding rod.

'4

A

'Desci:lbe the minimum requirements fé{:.a grounding plate.

[
' L

The gx"ound lead must be at least No. AWG,

A . . . [

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

Work Unit 2-7. OPERATION - CONTROLS AND INDICATORS
GIVEN FIVE CONTRQLS OR INDICATORS MATCH THEM WITH THEIR FUNCTION._
Prior to heginning operation of the unit, you shoul)

and locations of the controls of the generator set,
should have no problem ldentifying the functions of the controls gr indicators and associating

L

these with their location on the generator,

Table 2-2,

.,

pe

-

y ufing table 2-2 and figure 2-6, you

v . :
Function of Controls, Instruments, and Receptacles \

INDEX NUMBER

CONTROL, INSTRUMENT,

OR RECEPTACLE

FUNCTION

pump Rousing)

Speed switch reset button N

(located on top of speed
switch)

~ Control cubicle control

panel

Al? cleaner condition
sindicator light

Frequency meter

Ead

‘Kilowatt meter (percent

of power meter)

. Ammeter-voltmeter

"gelector switch

AC ammeter (percent
of rated current meter)

Manugl fuel shutdown lever
(located on fuel injection
p

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.
4

~

r .
Hluminates to indicate dirty air clean-
er panel filters.

Indicates generator set frequency of
voltage in hertz. On 50/60 hertz -
generator sets it i8 calibrated from
48 to 53 hertz for 50 hertz opera-
tion and 57 to 62 hert? for 60 hertz
operation with-scale divisions of
1/10 hertz. On 400 hertz gederator
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-liné voltage, and three line-
to-neutral‘ voltage for measiirement
by AC voltmeter and AC ammeter.

Indicates percent of rated current
per phase_ag selected by ammetar-
voltmeter selector switch. 1t is
calibrated from 0 to 133 percent of
rated current with scale divisions of
2 percent.

become familiar with the functions

t




INDEX NUMBER

Table 2-2, --continuea.

4

CONTROL, INSTRUMENT,
OR RECEPTACLE

»

FUNCTION

: 9

10

n"

N 12,

13

ot

14

17

18

Panel lights

AC voltmeter

Voltage adjust rheostat

Synchronizing lights
Battle short indicator

v

Battle short switch' and
guard

Mode selector switch

Voltage sensing ;wltch

B
JPanel light switch '

AC load co’ntuctbr indlcator

* - ®

,

3

MMuminate ¢ontrol panel.

. -
Indicatés Itne-to-line and line-to-
neutral voltages as seleoted by
ammeter-voltmeter selector switch.
1t 18 calibrated from 0 to 500 volts
with scale divisions of 5 volts.
Permits adjustment of generitor set
output voltage. Clockwjse rotation
increnses voltage. It is rated at
0 to 250 % 10 ohms. T
gioe
lndicatcs synchronization of frequenoy
for paralleling of generator sét.
1s
Illuminatgs when battle short swltch
is in ON posmon

Permits bypassing of all generator
set faults exoept engine overspeed
and short circuit for emergency
operation. Guard prevc,nts accl-
dentnl switch actuation.

?

Permits selection of parallel or
single unit operation. In parallel
operation, activates all pnrallel

_ cltcults and synchronlzlng lights.

Permits selectlon of voltage regu-—
lator sensing and level adjusting

- circults either at the 8ot or a
remote location. .

" Energizes panel lights.

HNluminates when AC 10'1d oontactor
is ¢losed.

L}

"t




Table 2-2--continued,

2

K

[

INDEX NUMBER

1}

}
CONTROL, INSTRUMENT,

OR RECEPTACLE

FUNC'I:ION

‘19

20

21

22

23 -

24

- 25

26

AC load o_‘tmﬁ\otor awitch

)

Frequency adjust rheostat

’

Start-run-stop switch

' S
Ehgine primer switch

.

Battery charging amimeter
. - - N

X A

A

Runnlng time meter
, !

. ~
] Fi—

_Fuel level gauge

LY

. B . 1
a .

. ‘.

Copla_:it temperature gauge )

01l pressure gauge

I

Permits opening and oloslng of AC
load contactor. "

Permits adjustment of generator set

Clockwise rotation increases fre-
, quency. Itis rated at 0 to 500
" +10 ohms,

* -Initlates staxt sequence and controls
generator set operation.

ald if start=run-stop syitch 1§ ln
STAR'I‘ pooltlon S Y,
Indicates battery charging current.
Red indicates unsatisfactory, green
satiafactory, It is ogilbrated frdm
-10 to +20 amperes with scale
dlvlslonn of 1 ampere. x
!ndlcatcs operatlng time of
set in hours and tenths up Yo 9999,
Indicates level of fuel in fuel tnnk
Ityis calibrated from full to empty ,
* with scale dlvlalona of 1/4 t.iank

in degreea F. Normal indioation
180°F to 200°F. It is calibrated
from 120°F to 240'1-‘

Indicatés engine lubrlcatlm ofl pres-
sure in PB!G. “Normal indication
% 2 to 60 PSIG. It is calibrated
" {from 0 to 120 PBIQ with scale

¢ divisions of 30 PSIG.

frequency on precise generator sets.

Permits actuation of ether sta.rtlng_

enerator

Indicates engine coolant temperatnre .

Te
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A . N B , CONTROL, INSTRUMENT, | . . g
iy : : INDEX NUMBER OR RECEPTACLE’ - FUNCTION o ~*
. . 28 Fuse Protects components of fault locator N
' i ’ (A : panel. )
. 1r - ’ - 3
, | 29 ) Ro?rao power indichtor Hluminates if power flow into gen~-
. . crator set exceeds 20 percent of * I . ’
' " rated value.. )

- . 30 Under voltage indioator Hluminntes instantaneously if voltage
' ~ . } - : drops below 48 volts at generator : .
ooll T9-T12, or in 6+ 2 seconds if ’ ’
voltage ia between 65 to 99 4 volts,

. Utilized on precise generator sets
h only. - £\C voltmeter Indication:
120 single phase 48 to 99 + 4 volts.
~
31 Short circuit indicator Muminates if output currenf, in any
’ phaseYexceeds approximately .
" ) . 426 + 25 percent of rated ‘current. “ ~
A . % ) ’ . ) N N
. 32 ~ 1 Overspeed Indicator Hluminates if engine RPM excecds \‘“ o Re ‘.
- 2425 + 25 RPM. : ¢ .
) . r . : ' _'
33 Low oll pressure indicator \lllilminateu if englne oil [i'ressure
) - oL : falls below 15 ¢ 3 PSIG. - ’
- ) . : * Y
. , T4 Coolgnt temporature high Iluminates if engine coolant tem-, * .
. Indlcator : perature exceeds 217° 3°F, . .
¢ . ’ . ) ¢
. 35 No fuel indicator INluminates if level of fuel in day
. N e N . tank fulls to a point which will :
. \*/\ r . operate the set at rated load for
- : . -~ onc minte. N )
. . ’ s"s“é
. 36 t Overload indicator Hluminates if current in any phase - s N 77 .
. - exceeds 110 percent of rated cur- ; !
- rent on an inverse time principle. " . o,
. v te v r. N
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" I‘a&le 2-2~-continuet,
‘%‘ N — _a . . — s
CONTROL, INSTRUMENT, _ -,

OR RECEPTACLE

INDEX NUMBER

>

38

39
- T30
+
4 o
F I )
. . 41
tu & .”
a I -
. 42
43
. .
B} LS
i
L Y
»
hd ]
‘o
K . .
N
M .
€ o N ¢
- -_‘\
. 4
b2
B -
. \‘1 i

\ \

Under frequency indicator

* -

Over voltage Indicator

-

Test or reset switch

'l"late ' .

* Plate {

DC control circuit breaker

<

Manual speed contrpl

/ .
)
&
&5 .
Sl
N
2-17

FUNCTION

Iluminates if frequency drops to:

556 + 1 hertz for 60 hertz operation, .

46 2 1 hertz for'60 hertz operation,
and 370 x 5 hertz for 400 hertz
opgration. Utilized on precise gen-
erator sets only.
P .

INuminates if voltage reaches
163 % 3 volts at generator coil
T9-T12. AC voltmeter indiocation
120 single phase 163 * 3 volts.

Permits testing and resetting of fault
locator panel indicators.

Covers opening provided for electric
" winterizftion kit control box.

Covex:s opening provided for fuel
burning winterization kit control,
box.

Protects control clrcuits energized
from batteries. Permlits emer-
gency stopplng of generator set. It
has & 7.5 ampere rating.

"Pprmits engine speed adjustment
through action of utility governor.
' Rapld adjustment lse made by
+depressing button and pylling*out or
pushing in control; pushing in on
control incr eases speed. Fine
adjustment is "made by rotating .
vernier knob. Clockwl§9 rotation
of vernler will increase speed.
Control should be in maximum
fuel position on precise generutor

sets, .
]
@ I .t ~ 3 !
-0 4

Y
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.\, . Table 2-2--continued. : . ’

)

a

) -
. .

. . . ~ o s
B i R e e e L e

. . i
. CONTROL, INSTRUMENT, N
INDEX NUMBER . OR RECEPTACLE FUNCTION
44 and 46 Parallel receptacles Utilized to Interconnect governors - -
- - and exciter reguilators for parallel-
- . .
3 . v ing precise generator sets with par- .
. o allel cable. K
45 #| Shorting plug . Shorts pins C and D of parallel -
. recepticle. Plug i8 removed to /
) N parallel preols¢ genorator sets and
' ! ) installed to parallel utility 3ets.
- . _ “ i ! )
47 Protective caps ) Protect receptacles from damage.
48 - Plate and sleeve nssembly Covers opening provided for kit
N ) ‘ ’ installation and entrance for load
< | * '011Qlc. 3 v
R 1L Plate ' Covers opening provided for kit o
. . Tt e installation. ’ .
50« o Circuit breaker : Protects cenvenience receptacles. ..
. (15 ampercs) . 1
51 Convenience teceptacles _ Provide 120 VAC at generator set
N - op(&j]lting frequeney. :
™ 52 Air ¢leaner restriction EnergiZzes panel tnounted Hght when - )
| imdicator gwitch filters require service. .
i 53 - Fuel transfer valve Permits selection of generator set
: tank ér auxiliary fuel supply for
) " ad operation. , ‘ :
54 and /p ) Slave recoptacles Permit easy connection to battex"l_ee s
' (Sl{},\nd SR2) _to supply or obtain 24 VDC. B -
~ ) . .
56 Frequency sclector switeh Permits selcction of 50 or 60 hertz® ! 2.
: . - operatjon. Utilized on 50/60 hertz °
: _ " pirecise genorator sets.
© 57 Radiator shutter manual Permits manual opehing and closing .
contrdl handle of the radiator shutter whet coolant :
. oo - is cold. When coolant is Hot '
- . : handle may bé used for opening of .
@ - shutter only. T
v * ' “ 1 .
” ' 3 . . ’ A .
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e ¢
~ ‘ I
D ] - P
e ,
. - e
L.egend to figure 2-6, ] : B P
. ¢,
Legend to figure 2-b
»
\ o . 1. Manual fuel shutdown levor 29. Reverse power indicator- "" ) \
2. Speed switch rosot button 30. " Under vollage indicator ~ \ :
* 3. Control cubicle control panel -31. Short circuit indicator Vi
. 4. Air clénner condition indicator light 32. Overspeed indicator . )
! 6. Frequoncy moter 33. Low oil prossurc indicator M
6. Kilowatt meter (pergont of power 34, Coolant temperature high ' : P
. moetor) - indicator ’ )
7. Ammeter-voltmeter selector 35. No fucl indicator
switch = 3G. Overload indicator
' 8. AC ammeter (pdroent of rated ' 47. Under freguency indicator
.. current meter) .- ) 38. Over voltage indicator
9. Pancl lghts ' : 39. 7Tostor resot switch § ¢ p
10. AC voltmeter ) 40. Plate ’ .
T A 11. Voltage adjust rheostat - ‘ 41. Plate v v
’ ' T 12. Synchronizing lights . 42, DC control cir cuit breaker
. 13._ Battle short indicator . 43. Manual speed control
* e “14, - Battle short switch and guard 44. “Parallel reccptacle
. ~ _ -+ 15, Modo selector switch 45. Shorting plug - ‘ .
- 16. Volmge,sonslng switch . 46. Purallol roceptacles
17. Panel Hght ‘switch 47. Protective cap
B \ 18. *ACload contaclor indicator " 48. Dlate and sleeve asscmbly
“19. AC loa&contactor switch . 49. DPlate
20, ¥r 'cquoncy adjust rheostat 50. Clrcuit breaker
' 21. Star tﬁrtm -stop switch 61. Convenienco roc 'pulcles . . r
- - > 22. Engine¢'primer o\VitCh ) 52. Alr cleaner resfriction indicator switch
g ) ‘23, Battery charging ammeter 53. TFuel transfer valve N T
* 24, Running time’meter - 54. Slave receptacle (SR1) B
25. TFucl level gauge 55. Slave receptacle (SR2)
26. Coolant temperaturc gage . - B6. Frequency selector switch
27. Oil pressure gauge 57. Radiator shuttcr mamal control
28. Fusc , handle o
. . «
] 4 . - [

FXERCISE: Match thé function listed in Qplun;m 1 (items 1-5)-wlth the control, instrument, or
‘receptacle listed in columh 2 (a, b, ¢, d, &, or f). Check your responses against

those listed at the end of this study unit. v o ) .
N P - ' . . . &
Column 1 ] Column 2 7 : «
- ‘ : Functions : . Controls, 'instrun'xents, or Rece_[;ta_cles
: - , ¥
- 7 L Permits manual shutdown ’ a. Manual fuel shutdown lever
. . of engine s . .b. Running time meter .
e 2.. Permits resetting o&_engine c. Coolant temperature gauge ’ )
overspeed d. ‘Start-run-stop switch, :
3. ___ Initiates start sequence ) e, Speed switch reset-button
4. _ _ Indicates operating time in f.. Voltage sensing switch
X in hours
5. Indlcatea engine temperaaﬁ

, ‘ture in degrees F -

LD A o ) g
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Work Unit 2-8, OPERATION - SA FETY PRECAUTIONS

DESCRIBE THE CONDITION THE OPE R/\'I‘IN(‘ ARTA SHOU l) BE KEPT [N WHEN -
OPERATING THE GENERATOR SET. v - . j ) \

\ STATE HOW STATIC SPARKING CAN BE AVOIDED WHEN FUELING A GENERATOR.
. .
STATE THREE SAFETY PRECAUTIONS 'O BE USED WIHEN CONNECTING LOAD
CABLES TO A GI‘NFRA'I‘OH

STATE WHY A GENERATOR SHOULD BE GROUNDED; <. ) . - ,
LIS’T THREE OPERATING SAFETY PRECAUTIONS,
. g N ’ ¥
Now that you are famfliar with the controls and indlcators, you are prepared to start the } :

generator set, Before you do, you should Insure that all safety 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 dlesel engine driven generator sets. .

Condition of operating area. All personnel Invelved in the operation of the generator set
should become famillar with the operating area and keep It dry or’use insulating materialg .
around the generator set to avoid the hazard of an electrical shock '

-~
\:

Filling fuel tank directly. When filling the fuel tank dlrectly. always maintain a constént
‘metal-to-metal contact between the fuel tank filler neck and the spout or nozzle to prevent: : U
Spurking cauged by static electricity, ¢ .

Connecting load (power) cables. Before connecting the load cable to the generator

- make sure that the gengerator 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 (deenergi7ed)
position, .~ , .

Inspecting ground connectlon. Prlor t6 starting the generator set, Inspect the ground
connection. FElectrical defects In loadlines or load equipment can cause electrocution or severe -
burns when contact 18 made with an ungrounded system Not grounding the set could cause mal-
functions in the equipment being used. - . .

eration. 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 the engine manifold unless, the engine is being cranked, Stay clear of all exposed electrical
terminals when the generatox gset 1s operating, -

<

Note: Rememj}ger. the use of safety precautions will protect your life as weH as the lives -
of others. . .
FXERCISE: Answer the following questions and check your responses against those llsted at the R
S . end of this study unit. ” ‘o
- ' 1. Describe the condition the oper atlng area should be kept in when operating the
) generntor set, . . * Y
3 - : )8 = : 0O “—r d } . +
. . b ’ . 7 . [ v "
2. How can stat{c sparkin voided when fueling a generatgr? ‘ :
- . w . ~ ~ p <
> S A . b N .;. e ~
. 3. What are three safety precautions that should be followed whén connecting loaql ' T )
cables to a generator. . o LT e
a‘t . , . s “v
b. ( " NI IR . ‘ : e ¥ o
.. - —e , _ R
r », v - N

“y

-~ > ”




-

a .
. 4..Why should a generator be grounded ? -

s L 5, List three qpegaﬂn“g}uety precautions. ' ) e
I uf- " - : ‘

~ b . ) o o -\ . - R
Ce C - ’ ‘ % ..

LY »
NG —

©©. 7 Work Unit 2-5. OPERATION - POWER CONNECGTIONS v

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

<
~ -

X Ll Now that the area |8 eafe. you are rehdy t&proceed to t})e connecting of the load cables.
The cables should always-be connected prigr to startln e generator. The proper steps for
connecting the cables are discussed beloy '

2

To connect the load cables to the generator setd refer to figure 2~7 and proceed as"_ follows.

LOAD

\{‘N\ B < TERMINAL
: 7

. A \
L 4 ‘ .
=/ ' A “
. v . , FRONT =i .
- \ @_‘ ) -
- .
J 3
] \ &
' v
. | o L
.- i . .
"\’__f" . . | — .
GRS | * :
R .
. . \
= - . .
- - A

LOAD. .- \ _ \ _ - ] |
' . CABLES ot - “ . ; . _ - ‘

ORAW STRING LOAD TERMINALS ACCESS DOOR
4 © SEE @ N .
B \ - - . ‘
v A ‘ .’ . : ’ - ) » -~
. ' Fig 2-7, Load cable connections,
. ' " .
. N . 2-22




> S — _
p WARNING . I
N . . l - I -
) Before attempting to connect load
¢ ) cahkles, moke sure the generator /
T et 1 not gperating and there is 0 NN
< no input to the load. * -
- . . . .
. /) ] e Open access-door gnd discgphect transparent }c(ver by loosening six quick-releage /
1

fasteners. Remove wrenclf from cover, o
. )

: ote: Make sure pr?per phghe relationship bf<load cables ls r_nalntulne(.

. . 1 . .
e Attach load cables in'th f(féowlng order: 1.0, L3, L2, and 1.1 as specified In the
. step below. The neujrgfl cgble must be connected to load terminal 1.0, load cable 1.1
- to phase a, load cable §2 to phase b, and load cable L3 to.phase c.
‘, . <

¢ 1Ipsert lpad cables through pro ve and atfach cables to their respective load. »
terminals, qne cable to each terminal, by inserting cable intermlinal'slot and tighten- :
ing terminal nut with wrench which was clipped to transparent cover. Install wrench on - s
" tranaparent cover and Install cover. R : . -

L

e Tighten drawstring on protective sleeve to prevent entry of foreign matter” *

/\/“ '
L ) . .

. ° ” o~
v ® (lose access door,

EXERGISE: Match the terminals listed in (go}_umu 1 (itgms 1-4) to the proper pdge listed In , N
’3‘.-“ columin 2 (a, b, ¢, d, or e). Check your answers with those listed at the end of
%.  thls study unit, . e )
w - x )
"Coluw{m 1 » ) Qolumn 2 ’
.h . ) -~ b i
Terminal - o o _ Phase w
B et . i " a N = '
" 1. L3 ) f . : a. Phase a . - .
2. L2 g ’ & b. Phasec - -
’ C 3. L1 : , " c.. Phaseb
4. Lo . . oo d. Phase Neutral : A
A ‘ ' e. Phage d '
Work Unit 2-10, OPERATION - PRESTART INSPECTéN . Q:‘ - s i
NAME THE NAVMAC FORMS YOU CAN USE AS CHECKLISTS WHEN CONDUCTING A n
PRESTART INSPECTION, . - T «
- You are now ready to begin the first step in startlné the generator, This step is the pr’e-
start inspection, It consists in performing a series of checks, as provided by the NAVMC form .
10523 or 10524, which is shown In table 2-3. By followlng the ¢olumn marked "before operation'.. ' ,

you should inspect everything required to b shecked. Af¥the end of this inspection the generator
should be ready to start. ' ' ' ' -




" ey ’ ' . V)
INTERVALS e
Table 2-3. Prestart Inspection
e gy —
Z| =«
g 88
é E § E g _ INSPECTION -
N Y
> mola O« © %
=~ }—» ) .
X Qenernal Make a visual inspection of the entire generator sct for any chvious e
defietencies, such as lovse or wissing bolts, nuis, and pins, and for
bent, eracked, or broken parts. Inapect all wlros and terminals for
daynage and Joose conhections. v
X Wipo up any spilied lubricating or fuei oil.
é o X X Fuel System Inspect fuel system for leakage, condition of fuei lines, and integ-
’ rity of fuel tank eap. See that tunks are fuii.
. X Inspoct for proper connection of Ruxiliary fuel supply and that screen /
on boitom of fuel drum adapter assembly i8 free of obstructions.
X Ispect fuel pumps and gsystem for leakage. .
X X Open drain vaives on fuel tank, filters, and strain®rs and remove
N any water or sediment.
v
X Engine Ingpect engine mounts for scéurlty.
X i ’ Inspect enging alr box drain cocks to make Sure they are in the fuli
open position and free of obstructions.
X X Inspact oil in crankcase for proper ievel. If below proper level add
oil a8 necessary.
7 X Inspect for unusual noises or operation auch as too much vibration,
jverheating, lack of power, oil leakage, excessive smoking, and
engine failing to respond to ihe controls. Shui down the generaior
. set under Such conditions. Report deficiencies noted to proper
/ ) . maintenance personnel. .
X Exhaust System Inspect muffler for conditton and security.
N ' X X For generator gets that are operating indoors, inspect exhaust )
' . extensions for condition, sceurity, and ieakage. %,
) X Generator Inspect gcnerntdr screens for eleanness.
X Inspect generator attaching hardware for security.
X 7 Control Panels @ Inspeci metor and gage {aces for cleanness.
X ¢ . ‘ Inspect panel l(llumlnauon ifights 10r proper operation.
X , Inspect controls and Indicators for proper operallon (refer to
table 3-1).
X o Cooling System Inspect radiator for proper coolant level. Add water or antifreeze
as necegsary.
X | mspect radiator cooling fins for obstructions. :
X X 4 Inspect cooling system for lerkage. i -
X Inspect radiator louver control valve for proper operation.
X : Check fan belt for proper tension. .
X Batteries Inspect battery clectrolyte for proper level. Add distilled water as
. ) required. ,
X . Inspecl battery cables and tormlnals for corrosion at aec\lrlty
Inspect battery mount drain cock to make sure it ia in ihe lull open )
. position and free of obatructions. : R
) -
X Before Starting Inspect generator set ground to make sure all connections are clean
and tight.
11X C . Inspect generator set to make sure it is free of tools, equipment, and : -
. personnel.
% N »
Inspect lord cabies for security and proper connectlon. ' 3 -
. Make sure lod contactor is in the open position.
T ! . ) /
. an ’ X Protection Make sure all doors and panels are closed. - e
. 2-24 ' ' AN '
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EXERCISE: Answer the following questions true or false and check your responses against
those listed at the end of thls study unit.

1. What are the two NAVMC forms y6u can use as checklists when gonducting a pre-
start ingpection? .

a. .,\_: . | . T )
b. . .

.1 2 -~

S

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

1

2. When making a prestart lhspectlon, 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 . !
. H - . '
4. When lnspectln%{ the "engine during a prestart inspection, the air box drain cocks
should be in the full open position. i .
’ ) ‘ \

True ' False \’
Work Unit 2-11, OPERATION - OPERATING THE GENERATOR '

LIST THE THREE PROCEDURES FOR OPFRATING' THE DOD GENERATOR SET.

. MATCH SPECIFIC OPERATING S'l‘EPS m\NCH PROCEDURE WITH THE; CORRECT
. PROCEDURE. _

Now that the generator is prepared to start, your next steps are to start the generatoi‘.
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 Py
Do not opeffate the generator set unless d"
‘e it is properly grounded. FElectrical . -
. ' faults in generator set, load lines, or ;
~ load equipment, can cause Injury -or- ,\
' electrocutions from contact with an ' ) : . v
ungrounded system. -

Note: The numbers in parehthesls refer to ﬂéuré'2-6. .

.

e Perform before operation checks and services as specified in tabTé 2-3. T o

. . - , 4
e Open control panel and alr intake doors located at the rear of the generator set. Close :
other doors. '

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

) e Pos
/ :‘

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

-

ition voltage adJust rheostat to lower half of adjustment range.

e Energlze d.c. control circuit breaker (42) and position start-run-stop swltch (21) to RUN.

o~




-

&

e Positlon fault locator awitch (39) to TEST or RESET. All fault locator panel ln&cators
should Illuminate; if not, check and replace defectlve lamp or fuse. Return switch to
orlginal position, AWM Indicators except .OW OIL PRESSUR should go out. ‘These

-indicators should go out a7’a'<')<')n as the engine is gtarted,

.
\

If NO FUEL indicator remains lllumlnated day tank fuel level is Y€low the no fuel .
shutoff polnt. Lift.red guard and position battle short switch (14) to ON. When day tank . ,
18 full, the electric fuel trgnafer pumps will change pitchyndicating they are bypusslng /
fuel Internally. PoBition battle short switch and guard to OFF position/ )

If COOLANT HIGH TEMP Indicator remalns i{lluminated, englne coolant tempera-
# ture 18 excessive and generator set should not be started until coolant cools off, <
L]

!
If OTHER indicators.remaln illurhinated, rep#rt .dlscrep"ancy to higher level of

maintenance prior to starting. \"&ud/
\ ° : - Lo . ' . . -
' e Depress control cybicle indicators (4, 13, and 18, figure 2-6). Indicators 8

flluminate amtl go out when released, If Indicators do not 11luminate, check and replace
N defective lamp.
, ¥
- - If battle short malcator (1 3) remains illuminated, position battle short switch and
guard to OFF position, ; _ ,

&
]

~

If alr cleaner condition lngﬁontor (4) remalns illumlnated refer to higher level of
malntenance.

- " -

\ N
L
1f {\.c, l_oa.c_i_ contactor indicator (18) remains illuminated, the a.t. load contactor is _
closed. Open load contactor. T1f load contactor can not be opened, refer to higher level
: of maintenance. R ¢

Position and hold start- -run-stop swltch (21) in start position until oil pressure increases
V‘ to 25 psig and vofcage bullds up on a. c, voltmeter, .
. CAUTION
, DO NOT CRANK ENGINE IN EXCESS
_ OF 15 SECONDS AT.A TIME. ALLOW ¥
{> ° STARTERTO COOL A MINIMUM OF : -
" THREE MINUTES BETWEEN CRANK— o :
INGS. v . .
oL ® Position start-run-stop switch (21) to RUN. . - L v .. ’
Adjust voltage and frequency to desired setting. X T, .‘ T \
. . % Bl ‘

® Position load ‘éor-ltact‘or switch (19) to closed position to supply l;ower when required.

Monitoring. After the generator set {8 running A/d the required power is belng
rovlded to the load, your Job is still not over. You must Inkure that the generator
nues to provide the requireg power to the load. By check those items marked
“ vwlth an X in the "during operatidhs" column (table 2-3), you can insure that the genera-
tor set will continue to perform efficiently. _ o
. , & . L
Shutdown procedures. When you have accomplished your mlsslon\'and there is no
longer a need for your generator, you should begin shutdown procedures. Shutdown
may be accomplished by following the procedures llsted below.

’

e Position and hold a. ¢. load contactor switch (19) to open until a, c, load contactor indicator

(8) goes out, Release switch. oo ) : ) |
)oPermlt engine to operste at no load foi'-_a'[iproxlma.tely five minutes, to cool down. ®
o e Position start-run-stop switch (21) to stop. ' ' ' 9 Ty
. : @ \ ) » . ° -
' . ‘ S , | 2-26 ! T N
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{ oDv\-energize d.c. control clrcuit breaker (42).
@ Perform after operations check as required in table 2-3,

2 @ Close all generator set doors. : ) x
! . , .
Note: In the event of an emergency, the generator get may be stopped by de-energlzing
the d.c. control circult breaker,

EXERCISEY Answer the following questions and check your r%?ponses againgt those listed at the
end of this study unit. +

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

4

a..
b,
c.. ’ .
X -
Note: Match the operating step listed in column 1 (items 2-6) with the correct procedure A -

in column 2 (a, b, or c).

< Column 1 _ Column 2 ’ h 1
. N . ;
Operating Step Procedure "
, 2. Permit engine to run approximately five - a. Starnting pr(;cedure -
minutes to cool down i b. Monitoring
3. Inspect controls and indicators for pr oper c¢. Shutdown procedure
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 gspeed control out 1/4 to 1/2 . v
way
. - . ¥ g™ :
8. Vn cranking the engine, do not crafik it in excess of _ seconds at one time.
i af 3 - c. 10 - )
b, 5 ' d, 15 . z
Work Unit 2-12. OPERATION - OPERATING UNDER UNUSUAL CONDITIONS _ ] .

14

NAME THF EIGHT UNUSUAL CONDITIONS A GENERATOR MAY BE OPE;RA'i’ED UN-
DER. - ' . '

STATE WHAT SPECIAL MAINTENANCE IS PERFORMED ON THE GENERATOR IN,
DIFFERENT UNUSUAL CONDITIONS. b

You'should ndw be familiar with starting and operatmg the generator set under normal
conditions. However, the occasion:may arise when you will need to be familiar with the operation
of the geherator set under unusual conditi'ons. Listed below are a few of the unusueal conditions
you mhencounter and the measures you should take to insure proper operation

-

t)peration under emergencl conditions (battle short), The generator séf}protective
devices may be bypassed and generator set operated under abpormal conditiohs, Opera-
tion under this condition will l§ck-out €11 protective devices with the exception of engine, . .
overspeed, and dhort circuit.’c r

'+ 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 generutoi' get that has been shutdown due to a fault,; start
generator as specified, except as soon as engine starts, with start-run-stop switchin . -
START position, Hft red battle short switch guard (14, figurg 2-6) and position battle short
switch to ON. Position start-run-stop Bwitch to RUN.

. . \

To bypass a generator fault with engine stil) operating, lft red battle short switch

guard (14) and posltlon battle short switch to ON. TPosition a.¢. load contactor switch (1Y)

to CLOSE. - ' .

R

L —
_ CAUTION
After operating generator set'when = . s,
: . ‘battle short switch is used to over- . ‘ .
- 3 ‘ride an activated protective device, . W )

ingpect generator set for possible
s . defects,. Correct fault and any dam-
age prior to next operation of gener- ~
ator set, '
3o ' _ o ' . : . . ) '
Operation in extreme cold (below =26° F), The generator get is designed to operate
in temperaturea of 250 F to 1250 F without external heat. To operate the generator set )
from -25° F to -85° F winterization'kits must be utilized, . '

"

\

o Fuel system. Keep fuel tank as full as possible to prevent condensation of moisture.
~Be sure to use proper grade of fuel ‘for existing ambient temperature. Drain water”

"peai and.sediment from fuel system components mote frequently than usual. - Remove
ice, snow, and moisture from area of fuel filler cap and filler neck. g :
v - CAUTION j
- : If water is added to batteries in - -

& freezing temperatures, charge
batteries or run engine for at .
least'an hour to thoroughly mix
water with electrolyte.

2 e Engine electrical aystem. Clean batteries and cables. Inspect batteries for
- cracked or damaged cagses. Make sure that battery electrolyte level ig to filler
slot in each cell; that battery cap vent holes are open; and that battery terminals
. " are tight and lightly greased. Keep batteries fully charged. Inspect all electrical
: wiring for‘cracks, breaks, and fraying of insulation Tighten loose connections.

0 Coolirm system. Inspect level of coolant in radi-atgr. Ingpect cooling system for
" leaks, paying particular attention to gaskets and hose connections. Make sure
_that antifreeze solution is qorrect for lowest ambient temperature expected. -

o

¢ Engine. Permit engine to reach normal operating temperature before app’iying
load N - -
i . LN
Operati { in éxtreme heat. N B
$ “
® Cooling system. Check- coolant level of radiator daily and add clean fregh water as
necesgary., 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 contral valve is operating properly.
| i .
- e Fuel system.’ Keep fuel tank full to prevent condensation, but allow sufficient space
for expansiom.o?hlel ¢ . _ . .

o 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.




® Generatoy. Keep the generator free of dirt and griﬁe:—_ He sure that ventilating ' ‘ ’
> screens and louvers are free of obstrlictions which inay restrict air flow. :
L] _» - -

® Engine, At‘ter removal of load, permit engine to run at no load » mirﬂmum&)f five '
minutes to cool engine prior to shutdown N . - Q . T .-

. %

- . _ o - - ) L - ~ e . . - -
- Operation in dusty or sandy areas. . - .. v ’ )
: . - = O - T = — g g ./. ’ f N 9
e Protection. Keep all acceas doors and panels clos«d when ‘generpator get is not: V.
~ operating. o o ‘ C - : . . N - '
e Cooling systern. Inspect cooling system for leaks keep radiator cap on tight. - .
Keep radiator cooling fins clean. . 3 ) : s ‘ ’ .
M ¢ . \ ) -
. - . ’ , - C s
@ Lubrication., In Sandy or dusty areas, lubricating oil filters mu‘Bt be serviced more ' ) ¢
. ' frequently than hnder riormal conditions. Clean all lubrication points before 'a.nd o R |
after lubrication, « Be sure that a1l lubrication tontainers are tig}\tly gsealed and ¥ '’ ' .
stored in an area as free as possible .rom dust and sand, . Y \ -
o Fuel sxstem Take all neces?y{preﬁibns to keep dust, sand, and grit out bf ° ‘ .,
fuel tank Service, fuel i'iﬁer and strainers more frequently than normallf required.
Operation under rainy or humid conditions. ‘ - q? - ,
: . . &.
® Fuel system.’ Keep fuel tank full to prevent condensation of moi,s‘td’re. +Drain water
and gsediment from fuel system componentq move frequently than usua}
"~ O'Rust-prevention. Clean generator set, inspect painted surfaces for cracks, peeled . . .

. or blistered paint. Repair defects and repaint surfaces,

Operation in salt water areas. -
\& oCle_aniﬂg. Clean thg generatbr set frequently. R N _ . -
e Protection. Keep all access doors and panels closed when generator set is'not ' ) { .
operating. Remove rust immedjately and apply paint and/'or rustproofing méteria'i ' A
ag applicable. A . ) ' ) . _ . . .
Operation in snow. . o ' ° . . o T
®Cooling system, Make sure radiator cooling fins and louvers are free of ice and . ///, -
- snow before stérting generator set. - . . - .
* . X . . .

Keep all‘access-doors and panels closedeswhen generator set is not

N, 4 . oProtection.
° operating. ,Remove rust immediately dnd apply paint and/or rustproofing material
. as Ypplicable, Remove snow from generator set before opening access panel and T
. . ) _ 2
. . Ty \ .

. doors.

-~ . -

het to prevent snow from s +

e Before starting, Remove snow from rear
being drawn into gene'rator set,

Operation at high altitudes, The generat
elevations up to .and including 5, 000 feet aboye, sea level, 96.5 percent oi' rated load at

e
] 6,000 feat, and 90 percent of rated load at 8,000 feet, v.'ithout special adjustmente/ .

L .
Y

; oVentilation. Make sure there is adequate cooling airflow as the engine is more
Iikely to overheat at high altitudes, i o _ o -

P - x‘a
® Cooling system. Inspect level of coolaht in radiator. and make sure that the anti-

freeze solution is correct for the lowest ambient temperature expected ) _ -_.’ )

- \- ! . . .
OFuel sxstem. Keep»fuel tank as full s possible to prevent condensation of moisture. ' '
v Be sure to use groper gmde of fuel for exist'ing ambient temperature.  ° L

\- ) ' ’ - L >
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EXERCISE: Answer the following questions anhd check your respdhses againat those listed at the
' end of thls study unit, ] . .

1. Name eight unusugl-conditions a generator may be operated under,

Vo : T -

o . ot
- - - a. "‘» e // _ o ..

¢’ b, .

\}‘ d. © . ' : ,

N €y - - v ~ >
- . ) f. ’ . -

g, ' .
h. ..

»

. 2,° When operating with the battle short on, all protective da/lces will be locked out

o . except the 5 -
oo : a. over voltage. s c. overload. h
,® b. under frequency. - - d. engine overspked and short circuit, o
' N To prevent condensation of molstun‘e when operating in extreme coldl or rainy con- |
L ’ ditiona, the fuel tank should be kept : ,
. g - » R : T -
v a. completely full, c. 1/2 full,
b, .3/4 tull, - ) - d. empty. -
i -
N . 4. When oper '\tlng in extreme he%t the coolant level of the radlator should bk checked i
.ot - a., hourly. - <t : - e. weekly,
" b. daily. ., U d. nionthly. )
o £ L
. 5. Which area(s) require(s) that libricating oil filters afid fuel filtets be serviced more
- T ) frequently than normal?
) i "6, Under which conditions should you drain water and sediment from fuel gystem ) R
comagnonts more frequently than normal?
- . ’ v ~ . "
. 7. What is‘an lmpbrtant congideration when checking jhe antifreeze in areas of high '
e altltude or extreme cold (beloy ~25° F)? Q
. . . ‘ . . "
@l‘\ [ _ v - . .
. ’ . ¥
e 8, When Operating In salt water areas, the generator should be cleaned frequeritly.
- .. ’
B True - Falge S L : \
9. Before start‘ln'g the generétor in snow, you should first remove snow %‘om rear N
o of generator, R . .
True ’ _ False ol
—_— - . %
. 10. The generator is designed to operate at rated load at elevation up to and including
8; 000 feet above sea level. . . i ;
. . True o . . " Falge
s . B . N
o - N £ .
-, : : ) .
R Co. C . 2-30. ’
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Work Unit 2-13, OPERATOR'S MAIN'["ENAN('.'E

-

LIST THE FIVE ITEMS OF OPERATOR'S MAINTENANCE,

NAME THE ’THREE S’YSTE-NG'TIC INSPECTIONS PERFORMED ON";‘HE GENERATOR.
Operator's Maintepance, '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 belng 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. Infact, improper operator's maintefiance
may result in a generator set being permanently deadlined. In previous work units you have
covered the generator Bet, now, after you have read and studied this w6rk unit,’ you should be
able to perform operator's maintenance to ingure the proper operatloh of the generator. The
operator-Is permitted to'perform only 1st echelon maintenance, and this consists of the five items
discussed below. : -

XS

° Inseectlén. The generator set should be Inspected systematlcéll\y‘beforeﬁ-durlng, and

after operation, This allows for defecjs to be discovered and corrected before they

- result In damage or failure of the generator to operate 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 corréction'as soon as the generator has ceased
operation, Stop opération immediately If a deficiency Is noted durlng operation since
it WBuld damage the equipment if operation were to continue. After-operation services" .
should be performed after the unit has stopped for a day.” Defects or uns§tlsfactor3'
operating characteristics beyond the scope of the operator should be reported to proper
maintenance personnel, Tuble 2-3lists the operator's inspection requirements and when,
they should be performed. v

e Cleaning. To prevent the byildup of pollutants which.qgpuld cause damage to operathﬁx?
components or systems of the generator get, the generator set should be cleaned p¥ri-
- odically. This is a responsibillty of the operator. Cleaning operations should be per-
»~ formed only on the generator sets\ that are not operating or not connected in parallel
with another generator set. Palnted metal surfaces should 5® washed with a mild soap-
water solution, rinsed with clear water, ®nd ed with a clean, dry, lint-free cloth,
,Hard Incrustations of dirt may be scrubbed off with‘a bristly brush that has been'dipped
‘in a dry cleaning solvent such as federal specification P-S-661. ,The scrubbed area
.8hould then be rinsed with 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 any’dust, dirt, or sand from the inside of the generator gset with a damp,
lint~free cloth. R§move corrosion from the battery terminals, cables, and hold-down
frames with a w brush,

o .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 asgist the maintenance
mechanic in this servicing, Some of these components are the oil filters, alr cleaner
filters, fuel transfer pumps, and other ‘items found on the quarterly PM sheet. Re~ .___
member, gervicing these ponents is ot within the responsibility of the operator and
must be done under the sup& vision of ghalified maintenance personnel. |

» /
Note: Replenishing consumable materials (fuel agd lubricants) is an Important part of Q.
gervieing equipment, ' ,
, .

¢ 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 gener-
ator set. Under normal conditions, change the eng'ine oll every 100 operating hours.
Lack of lubrication can ¢ause serious damage to the engine, Referto the lubrication

# order for the particular type of generator set you have to determine the type and quan-

) tity of lubricants required. The TM s8hould indicate filling and drain points. Keep all -

¢ "lubricants (grease and oil) in closed contalners and store them In a clean, dry place . «

away from the heat. Do not permit dust, dirt, water, or f&‘e_lgn matter to mix with
the lubricant. Operategthe engine immediately -after lubricating it and check for leaks.
A S ~_/ ) . .
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e Adjustments. During generator set ?peratlon, If it is found that the frequency or volt- .
' age outputs are over dr under thelr rated values, they must be adjusted. Adjust thes = -. ‘

frequency by turning the manual dpekd control (on Preclse sets ugse the Frequency Adjust
Knob), bither clockwlse or counterclockwiae depending on whether you want to increase

.

or decrease frequency of the gefierator., Adjuat voltage by using the voltage adjust rheostat
and turning elther clockwise or counterclockwise depending on whether you want a_decrease, -
or an increasé. ’ \“‘

1

-

~

Note: [f the adjustments do not_brln% the outputs to the required value, ‘shutdown the

o generator and contact proper maintenance personnel. ’
EXERCISE: Answer the followinf questions angd check your responses against those ugtedhgitheﬁ
end of this study unit. ' i :

1. List the flve items of operator’'s maintenance. o
AS

i a. " - ‘ - ‘ v - -
, b. _ i i . . ’ .
c. .
e. ‘.I > P
+ 2. Ddme the thre& sy'stemat['é inspections performed on the generator; - -
VL | ~ ~ :
) - ¥ a. 8
’ RS b. _
N s Y c. ’ : . .
- o - . ,

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

Intervals, ) B _ .
' “¢s+ True False )
- i ’ ' n i -
4, If during generator set operation, you find that the voltage or frequency outputs are
% o over or under the iated value, you as operator may make the adjustments.
Tn;e < False
_ work Unit 2-14, FORMS AND RECORDS S ¥ <.
[ * ;_‘ N .
e B _ NAME THE TWO FORMS AND RECORDS USED BY THE OPERATOR WHILE OPERATING )
. -~ THE GENERATOR, L T T
. STATE THE PURPOSE OF THE NAVMC l\bf.)FZ{AN]) NAVME 10524, v )

& Forms and records. The operator is rksponsible for per ireming .Toutine preventive main- \
tenghck ‘6n the generator set assigned to hitff. He Is also responsibVle for entering the required '.
daflf on the appll,catﬂq forms. The forms which'will be Vcovered here are’also a means for re- \
cording the }_\guré that the generator set has béen in operation sothat preventive maintenance ° \

/)x_pe{y be sch'eduled' and fuel consumption determined. : : .- . !

4 ' e Engineer Eguii)medt Operational Record, NAVMC 10523 (fige 2-8 a;ld 2-9). The pur; :
pose of this form is to provide the operator with the authority to operaté®an item of i . \
\

equipment on an assigned misslon. It also provides the operator with a lis of the re- A
. quired gcheduled maintenance services to be completed, ap well a8 serving aﬁ_‘?p dally ‘ > Ve
** preventive maintenance checklist for the operator,, Certain blocks on this:form are "y
.. filled out by the dispatcher before he gives the form to the operatdr (these blocks are !
- ' . marked with asteriska '"'*'"' as In figure 2-8). The operator fills out the blocks pertaining , ~ |
) to operation and malntenance of the generator set while it is under his conjrol {these N K
blocks are marked with "Y' as In Hgure 2-8). Before leaving the equipmént pobl,: the
* s o;;'erator performs his before-operatidn services as indicated on the operiﬂlonal record
" (tig g-9) and in the appropriate TM. If the dispatcfier has indicated that other services

are due, such as oll change, lubrication service, or other scheduled preventfvé mafn- ,

i | S © .
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tenange, the ofisrator must make Bure that thege ‘services are performed and ingerts T,
. - the appropriate entries on the NAVMC 10523 and Initia ch block containing a check- ’ . .
N ' mark to indicate that these dervices have bean pei‘hormed While operating the generator
e set, the operator checka his during-operation services as indicated on the form and in -.
the appropriate I‘M. After the job has been completed, the operator obfairis a signature .
of r-eleade, on the 'form, from the job supervisor. Upon returning to the equlpment pool, . '
the operator services the generator Bet and pexfarms the after -operation PM services as SR
indicated on the form and in the appropriate TM After all of the appropriate sntries have
& ‘been made and all required services performed, the operator returns the NAYMC 10528
b the digpatcher. If at any time while the generator set is under his control, the opera-
! X tor notlces a dlscrepancy, he should make a hote I the remarks column of the form.
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. . . & Consolidated Engméer Egquipment Operation loog and Service Record, NAVMC 10524
- i {fig 2-10 and 2-11). This forh (record) is normally maintained by the dispatcher;

however, when an extended operation Is conducted at a remote site (that ls: when the
generator set has been removed from the équipment pool for geveral days at a time),
the dispatcher issueg a duplicate copy of the NAVMC 10524 to the operator. ‘This copy *

" tnkes the place of NAVWMC 10523 and glves 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 reversge
side (fig 2-11).- He makes the checkmarks designating which daily services the opera-
tor s to accomplish each day. The operator is regponsible for filling ouf section B,

* : The operator will perform the daily preventive maintenance services each day the
equipment is operated, To indlcate that the daily services have been completed, the |
operator will enter the word 'dally" in the HR/MI PM COMPLETED column of section
. B and ipitials each such entry (fig 2-10). Ags was the case with NAVMC 10523, the -

. .. operator, before leaving the equipment pool, performs preventive maintenance services,

. ofl ¢hanges, or lubrication Bervices ‘which are due on the generator set, Yand makes the

A : appropriate entries on NAVMC 10524, While the generator set s at the job site, the
operator uses the NAVMC %0524 for recording the houts the generator set has operated,
the due date and complgtion date of the preventive mainttnance services (both dally and .
scheduled), the fuel consumption, and the repairs required and conlipleted. If‘the job is
so long that the operator fills ouf the NAVMC 10524, he transfers the tgtals and other
pertinent data from the filled form to a new form d.continues entering data in the new
form. All of the filled forms are retale in to the dispatcher when the job -

is completed and the generator set is ret to the equipment pool, . w
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rig 4-11, Consodidated F‘,ngﬁ';gcr/E'gulQment C)peratlon Log and Servlce Record (reverse),
. EXERCISE: Answer the fol’ly\,ving ;qlresﬂohg und check your re%Onses agalnst thost listed at ‘the o
“end of t,h[a sjgé{# uﬂlt. R _ o . . ¥
v 1. ] iat’ the mvo rgxbbrds that may be used ‘hy the operator whllemperatlng the generator. ) . :
a"’;: (' : . . e ‘ - ‘ "', . A M Y T Ay - :
ba l-'/ ’ : S U-','- . ' . n - . ) ¥ »
I N ./' € ' . . - M » ) '_\
7 2. What s the purpose of the Engineer Equipment Operational Record (NAVMC 10523)? B
. - A S : . ~ ‘ ~
' 3. What is the purpose of the Engineer Equipment Operation Liog and Service Record ~
(NAVMC r0524)? _ : - .
A
- - 4. . The NAVMC 10524 i#8 normally maintained by the - . .
s [ - o T
SUMMARY REVIEW - , N ] ! ; .
. ""f'he main subjects covered in this study unit have been the lofation ‘and function of the s , N h
various controls-and indicators, safety precautions, proper connections, what to inspect for
bafore operating the generator set, the starting and stopping procedures, forms and records, y
and operatioh of the generator set under unusual conditions. Considering the amount of detajl .
contained in this study unit, it might be advisable to redd the unit through agaln before attemy -
lng 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 plece of machinery, without
you, the operator, to monitor it, it is just a big hunk of métal ‘ X X
/ . ~ .0 . l .
v .
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Answers to Study Unit #2 Exerclses x
. ~ 3 R
) Work Unit 2-1, )
¥ < ‘e .
1. MEPS #05A, 0064, 007A, and 000A MEP1I0A. o <
2, 120/208, 240/416 volis )
3. b, _
4. c. . . . N +
5. 0. * . - N
6. f. / T R °
1. C ST - >
" 8. 60 Hz 8- ”
- , : [ . g Y B \.. h h ‘
Work Unit 2-2, ¢ o . CoeE 7 -
1. a. Unloading equipment « - I » ‘o
< e 4 » .
b. Removal ofvcrnte ¢ I . :9 \ |
2. a..crane . N
© b forklift . X : '
3. a, top . ’ ' . W . RN
b. sides \d -r’"’f-’ e B; A
4. a. Ona permanent basgis the wood skid base is re ed from the gene! » and on.a
tempomry basis the wood skid base femains bol to the generagor.
' ., - <
work Unit 2-3. ] -
1. Guide the forks of the forklift into the openings provided on, the generatér. Move the
forklift forwar;l until the generator set comes-jpn contact with the 1ift frame o(‘he fork-
1ift. ‘Raise; generator and move to desired location, @ o
o P )
_ 2. LEngage One hook in each lifting eye, Qtach llqg of lifting device to llﬁlng hook Rxe ) -
< crane. Rals‘ generator and move to deslred.lpcatlon. /,- _ ) *
\ . . - 2 . ~
Work Unit 2-4. _ < : - N
v § . ’ -
¥ . +{ a. Open radlétor cap access door and remove cap. o N B
- b. Flll,}'adlat r with proper coolant until coolant level is two Inches below filler mark. \
, c.” Fasten }ag near radiator cap indicating type of coolant (water or antlfreez*and
level of prtgectlon. : L
2. a. Remove engine oll filler cap and add oil to obtain full level. V! - "
b. Checlk crankgase ofl level using proper side of englne dip stick. * . ..
3. a. Remove fuel tank filler cap and fill tank. ° “
N @ b. Replace filler cap and wipe up any‘%pﬂled»&el . . -
. 42 a. Fill battery cells to slots with battery elegtrolyte.
: b, ‘Install filler caps and rinse sgpilled electrolyte with wnter. - :
' - "6 True A B . . W s
". * 8. statlc electricity v C 0 S -
t . . : ’ . ~ . -
- Work pmt 2-5. -~ . ’ _
. . . 1 . L -
1. Locate the geneereﬁ site, whlch is clear of obstacles*and hga ample ven- ’“
tilation. : * W - 3
2. 8. 25 feet . ‘ . , N © : o <
b. 25 feet S o . .. . ' :
c. 500 feet - s oo ' ;
3. a. A base solid enough to support weight of generator. f e ) T
“ _b. Sufficient space on all sidgs for’ serviclng and operation. - . . . '
' 4. Place set as clo.ah o worksite ah pra anl. .o . P
: 5. The exhaust line should be gautkg'ht and have'a 4-inch Jnslde diameter.,, . - J?flg
o~ - : - f 3
- k4 - \.
* Lo ’
N ' . A Y -
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o ~ Work Unit 2-86. : . T
!
/ ' 1. agiUnderground metallHc water plping system . .
. " . b. Driven metal rod
. g " ¢. DBurled metal plate
- ' “ 2. A ground rod must have a mnimum 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 have a minimum area of nlne square feet and must be burjed at’
' a minimum depth of four feet. ' )
b 4. 6 &' ' -
' _ H. Ground terminal stud » . . N )
. )
Work Unit 2-17,
' 1. b, '
: 2. f.°
. » 3. e. . :
4. c. ' : .
5. d. .
8. -a.
Work Unit 2-8. : ' - ' =
1 geieep area dry or uge insulating materials around the generator set . : ) \
2.  Maintain a constant metal-to-metal contact VYetween the fuel tank filler neck and the
"‘mspout, ’ N
3. a. The generator should not be connected in parallel to anot@r get that is running .
b. The aet should not be running, - . ' .
/ c. All switches Bhould be in the OFF or OPEN position.
4, To a'{.roid electrical shocks or malfunctions in the equipment . . .
5. a¢ Do not operate génerator in enclosed area unlegs exhaust piped outside.
b. Dp not inject ether into engine manifold unless éngine is being cranked. .
. ' c. Stay clear of all exposed electrical terminals wli{n‘generator is operating. A
: » R / I
o : Work Unit 2-9. , . w. _ : .
' 1. b. . ‘

i 2. c. - / . o\ -
3. a. " ¥ . : :
4. d. . - ) i )

Work Unit 2-10. )
1."a. NAVMC 10523 ' " _ o
b. NAVMC-10524 ’ oo Co. ‘ :
2." False )
3. True N :
4. True - ‘ “ . _ - -

Work Unit 2-11.

N -~
1. a. Starting. 5 ' »
b. Monitoring : ‘ _ .
¢. Shutdown , : —
~ 2. ¢ . 7
3. b. o . . . . }
4. a ' ‘. - o ‘
5. c. -
6. a. ) ’
7. a.. Y -
8. d. ’ ’
A . * T
) A -~ 2-37 e~




Work Unit ﬁ-12.
Tl ., Undh‘ emergency conditions (battle short)
b, Extreme cold )
c. Extreme heat : .
d. Dusty or sandy areas

e. Rainy or hymid conditions
f. Salt water areas .
g. Snow AN ’ I
) . h. High altitudes R
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 y :
10. False

Work Unit 2-13.

’ * 1. (In any order) a. [hspection , :
b. Cleaning . o
. c. Servlicing
o d. Lubr lcatlng
= o - e Adjustlng
! ‘ 2. a. Before . -
' b. During } ' -
c. After '
3. True
4, True o .
! . L
Work Unit 2-14.. "~ . -~ vl —
1. (In any order) a. Engineer Equipment Operational Record (NAV MY{IOSZS) . '
: . . b. Engineer Equipment Operation Log and Service Record (NAVMC | o _
i : 10524) ' ’
) 2. Provides thé-operator with the quthority to operate an item of equipmentyon an assigned
. mission, y

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

4. "dlspatg;g
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STUDY UNIT 3

» SAFETY ) : .
: 0 . :
STUDY UNIT OBJECTIVE: HUPON SUCCESSFUL COMPLETION OF THIS STUDY UNIT,

YOU WILL BE ABLE TO IDENTIFY THE SAFETY PRECAUTIONS YOU MUST TAKE N
TO AVOID ELECTRICAL SHOCK. SHOULD ELECTRICAL SHOCK OCCUR, YOU WILL .
BE ABLE TOQ TREAT THE.-VICTIM BY FOLLOWING THE FIRST AID PROCEDURLES

INCLUDED [N THE STUDY UNIT. :

Work Unit 3-1. SAFETY PRECAUTIONS ) n
" LIST THREE MEANS BY WHICII ELECTRIC AL 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 ig""HOT." The term "hot" is used to signify that an electrical con-
ductor or apparatus is connected in such way that an electrical current flows through it. ''lot'"
may also signify that a circuit is closeq ahd is electrically charge&. When dealing with a circuit -
or piece of equipment, the best possible wgy to insure that a circuit is not \'hot" is 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 1t off, you can protect your life as well -
as the lives of others. : .

‘ 4 ' - o
@ Insure g¢quipinent is GROUNDED. Whenever you are working on any type of electrical equip- , N .
ment, this equipment should be grounded (fig 3<1). If it is not grounded, the equipment should not
be operated, since it is unsafe for you and any others who may venture -tq use it.

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

’ v

T Y '
GROUND 1T BEFORE | oy
S Lo
, o T GROUNDS  YOU ! L
; ‘ o Fig 3-1. 'Ground the genex:ator set;_ C
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@ Pay attention; "don't clown around. "

\ q .
. ;l; - " Perhaps one of the most common causes of accidental mjllries whigh kill or maim is some-
_f thing of which everyone is giflty of at one time or another; "clowning around.' Whenever people
¢ start to "clown around' it usdually starte out as fun, but quite often, ends up in tragedy (fig 3-2). -
! To prevent this type of accident from occurring. you should use self-‘discipline when working in
areas where injury msy occur. . “\‘

»

1 HORSEPMM - |

BiGaNn . I

| e A Ee |
- w | o

- | TRAGEDY

- - - . g b’ R

N

| cDtbe Gay! |

. €
Fig 3~2. "Don't clown aroubd. "

©

By keeping in mind the three precautions disciissed above and the safet,y program in your

hop, you can help prevent accidents. . . / . o
. : »
] Xl- RCISE: Answer the following ‘questions and check you responses againbt tbose listed at the .
nd of thig study unit.
. N 1. List the three precaunons‘you should remember when dealing with electrlcal equipm ent. -
S B . ta . - ‘ \
a. - _b. B c L "
. . ‘Y - . ' o P E
. . 2. If a piece of equipment 1£ant grounded, it should 8till be operated. o Lo o
“ s -7 . True \ L o- False - i o T o " ) '
Work Unit 3-2 FIRS‘I‘ AID TREATMENT ‘

U . »  IDENPIFY THE FIRSTyAID PROCEDURES FOR TREATING AN ELLCTRICAL SHOCK ~— T
. - - VICTIM. -~ . X . Lt T

) o . - . , : ‘ Ce

s ’ ) ; Even after iakinﬁ all possible sq.fety pi'ecautions. there still is the possibility that an o
, . accident may occur. As aresult, you should know what to do in :cage of electrical shock. Lxst.ed : ".-* )
bclow .are the procedurea'to follow should shock occur. * "t ) .

: ) ' " 3-2

‘ 80" Lo

y T N * ~ . M 3 . 2 N - r.‘
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If an individual receives an electrical shock, you should turn of? the electric powel" if posgsi-
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.

Restorinithe breathing. The followfhg are the steps you should follow to restore breathing.

. relatively shallow breaths, about 20 per minute. -

. Turn victlm 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 batk 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). This pgsi- : : . .
tion ia essential for keeping the air passa& open : 4 .
- throughout the Efocedure. ' Fig 3-3. Head positiod.

Place your mouth tightly over vittim's mouth

and pinch nostrils closed to prevent air leak-

age (fig 3-6). Faor a child, cover both noge

and mouth tightly with your mouth. (Breathing
through handkerchief ‘or tloth placed over viagim's

mouth or nose w,ill not gr'eat]y affect the exchange . '
of gir.) . * . . . . Fig 3-4. Pull jaw up.

Breathe 1nto victim's mouth Or nose, unﬁl you see . A
his chest rise., (Air may be ‘blown through vlctim' '
tegt\h. e\ren though they mny be clenched, )’
Remove‘ youn mouth and listen fOr the sound of . -+ RN .
A . réturning ‘air, If there is nb’ exchangey .recheck - ' . : _
jaw and hdad position (f:;s 3:4-and3-5). I - ° - g 3-5. Push jaw up.

' yau still d} not det air exchange, turn svictint on’ ) . - :
pgide and slap hi;;n on his back betwéen the shoulder
blades to. dislodge m‘attex\.that may be in-the throat. .

! Again, wipe his mouth to remaove !oreign matter. :
Repea‘t breathing. Pemoving m.outh each time to 1 -
-allow the air to escape, For an adult, breathe L
about 12 times per mihute. For a child, take

Continyp until victim breathes for himgelf. ' © . pig 3-8 Breathe.

L {
Controlling bleeding. After |1nsuring that the individual is breathing, you should then contr ol

. : . » . . : .
Lo . '&7‘_ : v 1._.‘ vt

bleeding which may have occurred. - - This can be done by pressing hard with a sterile’ com‘press .

. directly over the wound until bleeding étops. ’ ) “

" Treating for shock: After bteathing is, restored and bleeding is- Qopped you should loosen’

¢onstricting clothing to make the individual more comfortable, While doing this, you' should
continue to.reassure the casualty B.emember, ingure that the casualty stays ¥%arm, since any
sudden change, in body temperatux‘e may send the casualty into shock. You shauld always
treat the victim for shocls because most people will lapse into shock when they realize what has
happened . ”

R SR, : i ) - " “ .

EX LRCISB ] ﬂnswer the fhllowlng quehﬁons axxl chedk your responses against those listed at _
. - the end of this study unlt . o . - _ _

" ~

1. When a person hag been electrically shocked,_ /yOu should immediately grab\the person

and pull him awfys '
A Trle , * - - - ‘: Falsq ) l ) o )
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A -\ . . ' A . o
2, wer canq,pt be turned pff you should use &\rope a wooden pole, or a loop of -
v dry cloth to pull the victlrh .away, _ g : . .
True " False : o v
. . _ “ 'Y
R * . - | - -
" 3. When pé’:‘forming reacue brenthlng, you should breathe about . tmes per minute i
~ for an adult. N . .
a8 - c. 18 . A \ -
N . b 12 v d. 24 o o 7
4. After making sure that the victim ie'breathi_ng, you should control . e
. a. fire. ’ c. electrical wires. , .

.b. bleeding. : ,d. breatbing.« L ' é .

5. The casualty should be kept warm to help prevent

‘ ’ ' . ST a ble_ed'ihg.. ‘c.” chills. . . _ R -~

b. shock. " _ , ~ 9+ pneumoria. 4 A ¥
- SUMMARY REVIEW , " - ¥ _ " e
In thia study- unit you have learned how to help prevent “electrical shogk from occuring. e
- You have also become aware of the first aid procedures to follow, should electrical shock occur,
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'Answers to Study Unit #3 Lxercigea ¥ .. Ve
. ) X -
U Work Unit 3-1. -5 . .
: B lf a. Asswme all equipment is HOT "
b. Insure equipment is groudded
c. Pay attentiony "Don't Clown Around"
Y 2. False
_x'i E : o i i .-
N Work Unit 3-2, ’ : ¢
" ': lo F&IBS . . ’ "'
) 2. True ¢
~ r 3. b, Y& .
M, b. . N -
L & e® T
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+ INSTALLATION, OPERATION, and OPEBATOR'S MAINTENANCE
OF DIES_EL-ENGINE-.DRIVEN‘SJENERATOH 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 krfow -

an answet, look it up and remember what'it is, The ehcloged answer sheet n!,uét be filled out
.~ according to the instructions on its reverse side and mailed to MCI using the envelope provided.
. The queqtions you miss will be listed with references on a feedback sheet (MCI-R69) which will
.+ be mailéd to your. commanding officer with your final exam. You should study their eference,
wsgaterial for the questions you thissed before taking the final exam,

- . ) ~ - . . v . - .' - . - ¢
A. Multiple Choice: Select the ONE answer that BEST completes the staténtent or answers the
.- question. After the corresponding number on the answer sheet, blacken the appropriate '
A ¢ circle. : " . . N :
Value: 1 point each )
~ P4 - '
1. The PU-708, -709, -710, and -711 are four of the generators that make up the 700 series, ' :
: Which is dnother generator in the series? _ e -
¥ b ’ » i - ) ‘l
a, Y07 . : c. 17 \ '
. X ® .
b. 712 ' d...724 s s o
: 2. What is the only differencc between the PU 708 'md PU-709 generator sets? -
- .- . LI [ -
a, Oil . c, Voltage . o . . ) ¥ Q
b.  Frequoncy: output - d. Water :
, ) ) v . ) t o . f . L .
’ 3. What is the only capability which temains the same in all five 700 series generators? BN
. <a. Voltage > _ o ¢:. Oil capacity . .
- b. Water c'lpacity" - d. 'KW rating - - ‘ : .
4. How much more power can be provided with the 710 or, 711 than with the 708 or,709? . o LV«
_ a. 5 KW _ : e, 15KW. B - .
® b. 10°KW - LA 20KW ) ' e
' ) b ' ' . : : : » i
" . 5. When uncrating a 700 series generator set which procedure 'should be followed béfore the )
. . -+ . removal of crate and packing material? - . . . , .
i (<] .
Ihspecting - . . - ,C. Locating _ - L. : ‘ g
- - b. ﬁnlo'\ding T . . .d. Positioning ° T : D . L
. s \ N 0 Y- :
6. "When removing the generator from its’carrier,: you should uge a forklift that ls at 5
' least ' < the weight of the generatox set. ', * :
A a. dbub g . G "equal | ' : ) , ' '
\\ B, *thr mes™ . d. one half ~ S~ ) . ! 2
7( When mbving the gener%xtor a shortxiistance, you" shou)ld use a forklift or ey .
.o g lhelico\tﬁkl. - S W ..". c'/'ZO Markne_s: ._ 2 . e
< "b . IO‘MM ines. @ .. d oGerhe‘;;d crane, . .
. ’ ’ ' N - N - ’ , S
' 8. When using a forklift to move a generato{r, the forks are inserted into the openings of the _
T skid bqsq asgenfiy. ; and moved forward untjl the generator 1s . ) s v
a, 6" f'rom frame of forklift c.e..in contact with frame of forklift, oo )
-, - b, 3" from frame'of forklift. o d. - 2" from frame of forklift, ¥ . L
. . . . ) : : ’ L. @ - * . @ R by @« J .
~ < N R-1 - LA [ ¢
. . . S
«f . ) - - ‘ . N . Al, +
- N . . ) 8 4’ » o
w- . AN - » [
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9. WtHlch part of, the-crane shot\)uld be ungnged in the lfting eye of the generator when moving
a 700 series generator? .
a. Lifting hook, ) . - c. Cable
b, Towing hook'» dt Mook aFfm *
Je . . . .
10. During the initial servicing ofgp 700 series rator you should closc/open drain cocks,
fill the fuel tank, activate the dx\ntteries, add engine coolant, and 9 e
a’ lubricate the engine., * ) c. mount genelator *
b. test indicator lights. d. check voltage change ove»f' board, a

~ . &
)

-

11. When choosing.a proper site for a,700 series generator, you should look for an aref
which is clear of obstacles, is well ventilated, and is

a. at least 50 feet from a paralieled generator, N 4"
". .b. cloge to the nearest oil &ource. ’ g Do

c. level ground. Q . v,

d. hlghe; than surroufding .

A .

12. The three factors to cdnsider when positioning a generator set are the needs of the user,

terrain cQ.nditions and . .
v \ﬂ tuc,tical pituation. oy " _c. ,closeness (6 CO's tent,
tb. lengthof rermote (‘onh'ol cable. " di distancg to" fuel supply., -
1) - & ) . v
.- 13. When altiqg a generator on uplevel ‘terrain, you must insm&h@%‘a’n’gﬁdﬁlobc or tit
does not excged > . degrees from level. -~ ‘
\ *e e . . * . . -
A. 3 , L0 .c. 10° . L7 s -
- b, 5 e - . +d. 15 X ;
3 N e « . + 18 .4 1
" 14, 'lhe maximum digfance a 700 series ‘generator should be placed from a-paralleled generator
is N -~ fe}ét . X . . . - -
~ . . . . . . s “w .

(XY

a. 15 .- S c. 257 .-

b, 20 €3 ; &\i ' d. 50 ” % . .
8 o SN ) ,

stance you shou]? locate a 700 series,gf‘xﬁy[ator from the.

4

15. Which i the maxim{i!r}'
auxiliary fuel source?

Do ' c. 20 feet” ,
N d.’ 24 feet Co .
.. 4 -,
AN ~ . ’ R .
aximum Aistance you ,sho.uld locate a 700 series gengrator froim the rqmdte

~a.; b feet

b. 15 feet
16, Mhich is the

.control pan

~ a

2.,*"‘-‘.‘-‘. : %
asfect S &q‘ 76 feet  » ' S L .
b. 50 féet - %100 feot. | ' .

17. You should always ground your gener at?r det.to" aVOid equipment damage and to avoid

- . - . i -

' 1 . . . .
a. over—gcltage. : c. currént surge, . ' )
b. eleo.tr' al shock. * - d. excessive e)&haust.fumés.,.“_ s ’;
. : : il .
Kt} e
18, ‘I‘he ground rod-s dt’i\ren into the ground until the top is approximatelf -3 Ny .

above ground. . ) . et
- - . A . -
a.. 2 c. 4. . b jo .
. By ! =\ -~ . ‘_\ .
b. 3 . d.* 5 . -
£ < « "7 K ‘.‘ -
N . b‘ (1‘(‘: ) ! 2 ™
- ~ . :\ -
- * [ S .
. - L] . : st ' -~ -~
° r - ' & - ' ' A *
- B - g
. @ » _ R-2 T S . 1
” ’ ~ . d . ' K ‘: v ™ F: "
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B. Matching: In the group of items below (iterws 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 (8, b, ___
. ——
, ¢, d, or e) indilcating your cholce and mark it on your answer sheet. % :
c " .l - - £
Column 1 Column 2
Functions ) ) . Indicafors
19, In@icates line-to-line and line-to- . " a.» Frequency meter
neutral volmgesf - , . h. Emergency shutdown switch -
) ¢ ¢, Voltmeter B
20. ¥ctivates load contactor . .- .d, Fault reset switch
- . B -~ e. Load contactor switch .
21. Indicates the frequency of the woltage ’ . [
in hertz (Hz) - '
. N LA ‘
22, Pe"7s res&l.ng of any faults.
( ¥ 23. Inittdtes shutdown in case of emergency
- \ _ I
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, 5 - ) ' .
/ 2
. Value: 1 point each X ' -
V,/‘?\\ ) . ’ o
! " o~ ': 24, The ares around the generator set should be kept dry to prevent
€ . a.* flooding. : : c, sinking, : ‘ . '
. b: shock. A , d. mud, . . y
3 ' ’ ? . )
. 25, When filling the fuel tank of 700 series and HDOD seéﬁes generator set, always maintain
- metal to metal contact to prevent . . ,
€ . - v . . . :
a. sparking. . A *OVerﬂow. . -
- " b, spillage... * . : +ld. contaminsztion, ' ; v
- A ' i 5 - . . - . .~ ° s -
. 26. Before you connec load cables, you shduld make sure the generator is not connecteg o
in parallel to anothér set that 18 ronning and that the . ' !
! , N a. load confactor is reset. ) &, prétection b_‘,'passed* switch is on.
b. all switéhes are in the off position. d. ventilating louvers are closed, -
< >,
. 27. 7 Prior to starting the generator, which should you inspect to avolid electrical shock qr
Y ﬁmlt‘unctions in equipment? : . » ¢
‘ Ty - . [
) ] _ a. Ground connection ¢. Tuel supply ’ ’ o ; !
T b.* Water level < d. Oil‘lﬁ'l- N ‘
* . v “ ) 1 3 ’ * -
R 28. Before operai_:ln e 700 series generators in an cgelosed area, you should take N
- precautionsto a id safety problems caused by € .. .
» : .
N v . - » ) d : -
a. high noise level. . . . c. poor ing. \
b. spillage. . : . | de exhaus umeg, R !
. ‘4 : 2.
D. Matching In the group of iterfis belqw (items 29- 32), makh the tErminal numl;e.r‘in column .,
. 1 with the proper phase’ conngction ir\\ column 2, For each item ee_l}ect one letter (a, b, ¢, - -
) d, or e) indicatin‘g your choi and mark it on your answer sheet .- ,— “
. 3 ~ . ) . \ t J -
_ Value: 1 point each e -,
. .. . . . . . . X v 4 ® " -
o . . . -/ . . - s o e
. ' . = » . . . b
. “ R-3 . ] N
' - -
< . . - .
v * ” .
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ey

- ) .
* . Column-1 _ . Column 2 . .
- A . i
Termina] Phage connection - - .
20, 11 Wy a. Neutral - -
A B, A -
0. L2 . c, C
.- i d. B
T n L3 ' - Q B . ,
32. Lo - . - o
. o, o
s . E. Multiple Choice: Select the ONE answer which BEST completes the statement or answers the
question. After the cox-reupqnding-number oh the answer sheet, blacken the appropriate o
circle. , . , } ' ¥ W
\ q . ® . -~ « SRE Y
N N, - . - -
, Value: 1 point each . o - ,
N . ' , : v, ‘ _ »
33. When performing the prestaxt idfspection of a 700 geries generator, yoy'ﬁghould use
'MC form 10523 or NAVMC : ' T : L0
a, 0522, . R . c. 10524, a '
s ‘b, 263, - i d. 10425, .
-. _ . , l_“ N . &
34, The three procedures for operating the generator set ave: starting, monito’ring, and
a, contacting load, St " c. maintenance, ' N
. b. refueling.,, = ‘?‘V i d, shutting down. . -
. “ ' B 3 ’ . ‘ T .
F.  Matching: In the group of items below (items 351338), match the operating steps in column
1 with the correct procedure in column 2, For each jtem select one letter (a, b, or c) - 5
indicating your choice and mark it on your ‘answer sheet.
’ " Value: 1 point each ) ' . .
) Y ) L & v
s ' ’ Colm\nn 1 , Coluifit 2 \‘ g
C);)efatiﬂg steps ' Procedures
« - 35, Operate generator 2-5 minutes before a. Starting J )
. stopping. . X - b. Monitering
' y © - " . . c.* Shutting down
36. Turn frequency and voltage rheostats ot
o . W cpunterclochwise, - . . © o e L
) ' - . L}
37. Inspect for'unusual noiseg, verheating, . ' A .
oil leakage. , . e . Vo TLoet T
-~ 38, Check for jllﬁminatiorkdf inditator . e ’ T - -
A lights, - .o ’ . - ) - . :
3 ‘Matéhing:‘ In the group of items below (items,39-42), match the unusual bperating condition .
!, « —in column 1 with-a specific operating procedure in column 2. For each ijeny*select one !
' letter (a, b, ¢, d, or e) indicating your choic® and mark it on your answer sheet, _
. N . . : , ant f . . - , - . .
: Value: 1 point each "'"’T_, ! . . : : T- " T

““7 E - - ‘v . - . i . I
¢ - N
. ¢ s . \ . v % -, e \ -
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-~ . o . .
\ : * . ¢
" - i , : . -
Column 1 . ) ) . Column 2
[ t ~ -
Unugunl operating conditions .- . Operating procedurc
<
30, Sultwater avcas and humid . . a. Check eoolant level daily and ddd
conditions ag)can, frosh water as necessary.
v L. Turn the protcction bypassed ) -
- 40. Dusty or sandy ardds ) switch to ON,
. - : ; . _ c. Kegpdhe generator set well ~
- 41. Extreme heat . . lubflcdted, . .
\ - . ' d. Wet down surrounding tergain
. . 42, Emergency conditions ) hayond immediate operaiting area,
4 . : e, Add saltwater to cooling system.
G. Muttipte ChoiLc+e delect the ONE answeyr which BEST completes the‘ statement or answers
) the question. After the cor responding‘numbel on the answer sheet, blacken the appropriatoe
circle.
o \/quc 1 point cach . ° @ ) -
) L . . ’ »
43, I‘hc operatox is authorized to perfor rrf" . cchelon only. ’ '
.d"‘_} d . a. Wmited 3rd . c. 2nd "gﬁ
‘ - b. 3rd ' . ‘ ' a, 1st
' #4. Phe gfe items you are required to perform during the operator's maintenance of 700 .
series Jenerators arv Ingpecting, cleaning, servicihg, lubrit‘i)tgng, and .
. . . .
a. t@ansporting. - C e ¢. operating, v
_ b. adjusting. i . d. supporting. - .
45. When performing operator's maintenance on the 700 series generator, the two records ‘
used are the NAVMC 10523 and the NAVMC - - .
. : ~
a. 10524, . c. 10423, > 3 \— ‘ ' _ w
, b. 10525, , ’ d. 10425. v # ~ ;;
. * ’ 4 -
. 46, * Which NAVMC form gtovides the opcrator with the authority to%erﬁte an item of v
< equipment {700 serie gcncrator') on an assigned missio‘n’?
a. 10523 . c. P()SZS" L ‘
b, 10524 ) AN d. 10526 - - - ’ ’
. < - ‘
47. Which NA‘/MC form gives the operator authority to operate a 700 series generator set a e
for extended periods of time? . b v
< | . , S N . .
: . ~a. 105%my , : c. 10524 > S » _
% - b. 10525 ¢ d. 10523 - - ) - T
48, The four genemtox gets that make up the pOD series in(‘mue the MEP 008a, the ME ‘& L
. OOGa, the MEP 007a, and the MEP . JUIIN .
. . . v
' ' . - % . . . ’ N ‘ ' . * .
. &, 0011a. . ‘e, 009a, n,; .
b. OOIOa. d. 008a. : S 2 e
. B v ® é R A
. ~ 49, DOD series generators have commol: frequency output capabilities of 50ﬂ60 Hz .and voltage
. . output capabilities of o ’
£ . h . v \ N
. a. -r10/208,. . *’ _ ¢, 130/ 208. *
o b. 120/208. . d. 140/208. k I/"‘ '
e ’ ; = 6 .
L ) '~. ' I A _ ‘ . .
" : N . v
. — ¥ . © R-b oo .
. L WS ' e . R - . B
- Y ’ . -
a N\ . - . [ \/
- \ i L4 o i * - ' 4
- 7 - \ ', e L . ~ . .
VR - s x ’
N ¢ " - , % ." Y . » « N\ i ¢ " .
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‘ o« 7 R LT ’ ‘ v
a v .
- ¢ ) ) ) .
’ -, ' Yoo Matching: " In the group of items below (items 50- 53), match the DOD generator in column
. : . 1 with the ab(ﬁﬁpriate KW rating in column 2, For each item sclect one letter (a, b, ¢, d,
o or e) indicating your cholce and mark it on your answer shget,
Value: 1 point cach ; ’ -
- Column 1 ' . . ’ C.,‘ommn: 2 ..
DOD generators T KW rating |
rS . : . ‘
50. MEP-005a ‘© ' a.. 30 KW
. . b. 40 KW -
. s 51. METP-006n _ , c. 60 KW, ° -
, ) ~d. 100 KW
52. MEP-007a . ' c. 200 KW N
y ) .

53. MEP-000a

1. Multiple Choice: Select the ONE answer which BEST completes the statement or answers

) r the question. After the corregponding number. on the answer sheet, blacken the appropriatc‘
circie. ) . B
' © .Value: 1 poiot each . . _ v

-
N 3

54. The two steps ih the procedur%for uncrating the DOD generator sets are unloading and -

a, arranging for a crane. ,J c. removal of the crate. . e
b. briefing the ¢rane driver. |, . i d. initigl scrvicing.
‘ K}
55. The two pieces o§ cquipmcnt that can be uscg to unlq,'ld or move DOD gengrator scts are
.the cranc and ff

. - a, hydraulic jack. 9 . c. forklift,~
. ‘ b. man power. p '
' N o ) . . . . _
56. The cranc or forklift must be rated for nt% . pounds to safely move the
. DOD generatQr. ¢ ¢ . ° o N ,
N . '
. a. 5,000 ¢ - c. 10,000 ’
. b. 8,000 - - d,.’ 15, 000’ Cote s
57. When uncrating a DOD gencr'\tor which px(&dure should be done '1fter the femoval of
— . the top of the crate? - - " ) ]
. a. Remove the bottom. | . . c. Position the crate, ‘ ¢ !
- " : N o Rcmovc the sidLs . . ’ " d. Unload> the crate, . e
. . & " - -
v 58. tha uncrating a DOD seJ rles generator f temporary use, the ski&.base remains -
. attached, -What should be done with.the bﬁ‘sc if the gene,rato; 1§ to be installcd permanent&y?
A Kl * Y .. . . (¥ A
‘ _ a. The base remains boited to genei*at'dr. ;0% . L - «
: ) b. The base ig removed from generatgr. . . " y .
- . ©. The base fs equipped with lifting eyes. ’ n .
N d. The base is removed qnly if located og, unlevel ground ) /
L4 A .
59.._ When using a forklift t&nove a DQD generator the forks are placed o
- a. under the skid base assembly. . . ) ‘ -" -
“ &, through the openings in the skid base agsembly. | \-
c. on the skid base ‘'asgembly to push the generator. o . B
Y ~ 4. through the lifting rﬁgs on top.of the generator, e ’ N
\ ! o ’ - . " - ,‘ . . . 'y‘ . «
. a:‘ ‘ b L} P
' ) s‘\ ‘.
R—6 T ~ . :f‘ \ < .

. - - ! )’ ) .~ .
O - A ‘__ - . 2 Y . v o \ R q"" e e . ]
. . . . . i TN R . L
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60.
PO
*‘ »
N [ Y
61,
>
62,
~ ]
63.
. \
4
4 -
. - *
64.
b
65
anto
*£
6.
67.
e’ *r
68.
[ N
l‘. l
o
P I

- a, ~holgs in skid bage’ aqsemblyv. '

Cgite? | . .
. '. £ . -t . ’
a. 200 feet’ . o 7 P v ¢, 500 feet
b. 350 foct ' ; ° 7. d. 750 tet ey
- - b .. o ,3
The grcatest distarﬁ:& }?n should locate a DOD genemﬁ;r fro
is feet. - PR " - '
* . ' st .'.I ’ -, L et i a ' .,
a. 20 ' : EL 5 T ,9.&30_ B
b' ) 25 . . ‘*‘ \k ',\ . . .d,' 35’ N
RN e AL N .,
) N v KN . R ' S
A3 " '“

- ¢ - : _
) . ) s . F L& . . - - . /
When moving*ﬁ DOD gem;)-ator wiih a cranec, the generator is lift by the
b. towing rings at *both ends of gencrator. T ’ /-/
c. liffing eyes. = ° o

d. Mfting eye on tqQp of motor. . <

[] Ry &

-

The three steps In servicing the radiator for the DOD generétor are opening radiator
access door and removing radiator cap, filling radiator with coolant - Inches
below filler mark, and fastening tag indjeating type of coolagnnd lcvcl of |)1‘otectlox1.

a. 2 c. 6

‘b.-4 (‘ 8 . .
' ™

Two steps in the servicing of the crankgase are 10movlng the filler cap to add oil to
£ull mark and - .

4 -~

‘a. rcplaciné the oil filter. ) c. checking for oil teaks. .

b. replacing the oil pa”nskct. d. checking the crankcase oil level,

The two steps in éervicing the fuel tank arc 1emoving the fuel tank cap and filllng the
fucl tark; replacing thé cap and :

a. checking for fuel leaks, “c. checking to see if fuel gage reads full.
b. #Fing up spilled fuel, o ©d. logging gallons used on NAVMC'1 0523,

During initial servicing of the baft
dn the cells, than replan

gof a DOD fcnerato; il the battery cells to the
ce cdps and r nsg off with fresh water.

a. top of plates "4 c. lne A
b, bottom of platas ' . jd. slots
. A. : "
When locatin,g.‘? DOD genérafor, keep it as lgvel as possible, clear of obstacles, and
with ample X R . © .
a. fuel. BT * o c. - ventilation.
b. water.,' d, oil. 1 4

-a - - -

The maximum distancc a DOD generator should be placed from a paralleled generator
is -0 feet.

-

a. 50 ‘ “ e b o
b. 25 _ d. 15 &
7

What is the greatest distance you should’ locate a DOD generator from a rcmote contx ol
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69, Two key factors to consider whcn posaitioning a DOD generator forgpermanent installation

are insuring the base {a solid anough to support the weight of the udit and insuring that
\ B!

a, itis centrully located. S %
b, drainage is good. - .
¢. there is sufﬁgicnt gpace for ser vicing and oporatieq.
«d. there is easy nccess for fuel truck.
»>
¢ 70, Which is a key factor to remember when positioning a DOD generator fox' temporar y
. ingtallation? - . - . - "
a. DPlace in central location. - : ) 4 -
b. F'iucq a8 close v worksite as poasible. : - / ~
. ¢. Insure that there 1s easy accesg for fuel truck. / ') N\
d. Locate within 500 feet of an auxiliary fuel supply.
L 71. When positionipg ¢ DOD generator indoors, you m\lst install a gaq tight exhaust line
) to the outside for ventilation, This line should be inches 1. DD,
- * L .—-———‘-‘“—_.‘ h . s
. a, 2 ; c. 6 _
b. 4 . N d. 8. '
" - 72.. In order of prefcrencc,hree z{cceptable grounding deviées are a metallic water pipe, ‘
\( a grounding rod, and a(n) ' a
a. buried meta} plate. . ¢, paralleled generator. . . ,
b. bulk fuel line. d, LO terminal of the generator. ’
*73. The minimum diameter réquirements for a gri)ur%ing rod are 5/8 inch if solid and
inch if hollow.
a. 1/2 ) } c, 3/4 . T
b. 5/8 d. 1 ) . : :
74.l To meet minkmum requirements for a ground rod to be used for a DOD generator, it
. | should be drivkn to a depth of _ feet. ' .
a, 2 - g‘ c. 6 .‘,
b. 4 . : . d. 8 .- ' —
* % e .
75. A ground plate must have an are a of at least nine sqmue feet and must bé buried to a .
, minimum depth of - ' ‘ ., .
. e s, 1 foot, ) c. 3feet, ~ s -
A \ : b. 2 feat. - - : d. 4 feet. ) ‘
- [} . s - '
. - 4 -
~ 6. When grounding the géperator, the ground wire must be at least a L
. ' 4 . . - < ’ T, f RSN
' . ay H4AWG b © e #8AWG '
. b. #6 AWG. ¢ . d. #10 AWG, ' ) .
Ay ' g
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J. Matching: In the group of items below (items 77 to 81), magch the functiong of the indicaters
“ i colymn 1 with the proper centrol, instrument, or receptacle in column 2. For each item
select one letter (a, b, ¢, d, or e) indlcating your cholce.

. Column 1 Column 2
Fungtions T " Gontrols, indicators, or receptacles
77. Permits manual shutdown of engine . a, Kilowatt meter g 4 "
. n - b. Manual fuel shutdown lever
78. Permits regetting of engine overspeed . +¢. Running time meter
. | R _ . d. Start, run, stop switch
79. 'Initiat\fs start sequence ’ ‘c. Speed switch reset button
. + ’ N . » +*
- 80. Indicates operating time in hours

oo 81. Indicates generator electrical power
. output ' ; ST

K. Multiple Choice: S?ele/ct the ONE gnswer that BEST completes thé statement or answers the’
question. After the corresponding number-on the answgr sheet, blacken the appropriate

circle. . > ;
& ¢
- Value: 1 point each ' ) . -
. b N
82. To prevent electrical shock, the operating area should be insulated and kept -
a, 'elevated. .o .c. dry.
. b. covered, ’ r~. - d. concealed.
N 83. When filling’the fuel tank of a DOD 'generator during initial servicing, you should follow .
which safety precaution fo prevent sparking ? ‘g ‘ .
R . F 4 R N .
. a, Avepld overflow . . b. . Avoid stoppages .c. Keep metal to ffletal contact o

-

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 ’ -
2 7 a, fuel cable, ' . c. water cable, ‘
v b. oll cable, . ) d. power cable. o . .

85. . Prior to starting a DOD series generator, which should you inspect to avoid electrical

- shock and damage te the equipment?’ ) . .
a. _Fuel supply -~ ¢, Water level ’
b. Ground connection  * d. Olil tevel , w
. . ) PR -
e N 86. - You should pipe exhaust gases outside if operating in*an enclosed areaAnd stay clear of .
all electriddl terminals. Which should not be injected into the engine manifold unlesSsa. \&
. \ the engine is being cranked? | - : o+
2 . - - ’
) a. Ffuel ' c. Cleaning solvent i
: b. FEther d. Oil o L3
:
&
- ]
-
~F
\ (e -
e
: ( :
e A _,'
> ) ' .
. Ao .
0 - ) . ’ - »
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I.. Matching: In the grbup of items helow @téms 87-00), match the terminal number in column
1 with the proper phase connection in column, 2. For each item select one letter (a, b, c,
d, or e) 1ndicuting your choica and mark 1t,en yogranswer shect,

Value: 1 point cach o - . d'l
Column 1 ] S ' - Colump 2 '
. P . _
Terminal ' : . Phase connection
. b 2
. 11 . N ; a. Neutr'\l - ) ¢
. . < . b. .
. 88. L2 - : : c. &c
. P - - v : .

89, 1.3 - . e a
\ ' ’

90. 1.0

M. Multiple Choice‘:‘- Se&bct the ONE answer that BEST completes the statement or answers.
the question. After the corresponding nuimber on the answer sheet, blacken the appropriate

circle, v~ ;
. AN
Value: 1 point each j\
91. When performing the brestart inspe(‘ti% of a DOD generdtor, you should use thé' NAVYMC
4 o ’ 10523 or the NAVMC . .
’
. , .
e : - a. 10522, - -« . 10524, , .
‘ ' b, 10253, \ ' d. 10425,
o ® ’
o 92. Procedures to be followed when opemting DOD generator sets include‘shrting. ’
. and shutting down. ) ~ . Y N
a. servicir_ig b ' . c. ‘cleaning . :
b. inspecting . d. monitoring .
- . ' ’ . * ! e
N. Matching: In the group of items below (items 93-96), match the operating steps in column .
*. 1 with the correct procedure in column 2. For each item select one lettet (a, b, or c)
‘@ : indicating your choice and mark it on your answer sheet, -
" Value: 1 point eath . S o _ : ’ '
) Lo . ~column1’ , . Column 2 - ’
. .
« . , :
. , Operating steps - - Procedure
-a 4 . : . . .
93. Perform after operations che 88 ) a, Starting
. : b, Running . 3
4. Inspect controls and indicatord for . ¢, Shutting down *
-~ . proper operatifon | . ) . . . \
. 9§. Inspect load cables for’ security and - ' . O
! proper connection - . ? i‘
96, Inspe(‘t engine air box, \drain cocks to - ‘ '
- make sure they are: “in the full open ‘ ' -
e T position : ) .
A £ . . :
~ hd E a : / i
‘ . Co. " .. L , hY
: | | '
» “q_ : \ ’
» - N
\~.‘ Y . . \
A . v ) ,’3 . n
' J . R-10 , - -
. . ' ' [\ \




Q. Multlple C hoico, Select the ONT; answer that BEST completas the atatement or answers

: ‘ T the qucqtion After the corr esponding number on the answer sheet bhckon the appropriate
drcle. : .
) - ' . ' . A\
S . - : . e
: \ Value: 1 point each : ) - ) ’ . . ,
e | :

97. Which is true of areqs where unusual conditions such ag eyreme heat and cold, dust or

sand, snpw, high altitudes, rain, battle short, and salt Watex are found? : _
- R . . . ) . ‘}’
a; Generator shohld NO"I be operated : o
b. Qenerator can be oporated ‘with dpecial prccrmtions
c. Generator may be operated as .usual :

"98. When operating ln extrcme cold, if water is added to the bntteries. the generator should
‘be run for at least hour(s).

< -

a, 1 1 L ’ c. 3 ° ) »

b, 2 ' R < . Fs v e

i

8 ' -
99. When opelnting in exti\eme heat, ybu should allow the engine to run at’lea st
minutes after v emoval of load,

L3 . - - - : .
a. 3 Loe Y : . c,_’? } o ' — ) i .-
b, 5 T S ) . ~d..9 . ) ) . '
- ’ - * ,,‘-s ! _'_
. 100, ’Ihc fuel ﬂltcrs nnd struiners 8 ould bc sel\uced more frequently’ when opei"lting in _ -
. szmcly or ?reas. N, . * . . S ST
. ¢ a. win(ly ’ \.“ . RN c. wet * . '
b. dusty : o d. dry. v
. Lo R - e , .
~101, You should kecp tﬁc t‘uel tank full to pre nt, condensation when operating a DOD generator .
'in rainy conditions &r In . &!’ - : . . : N
- o - .a.‘} extreme heaf. . c. 'sandy conditions. : .o .
- - b, high winds. . } . . « d. extreme cold. ~ : . - %
& .. . ) . - : . "L " . ‘ , ¥ .
102. ' The five items of operator's maintenance include inspection,“cleaning, servicing, .- -
o _ adjustments, and . - : co _
. ) P
- : . a. repair, ' : ¢, Jubricating. ! . g 'c;
‘ b, limited r8pair. : T . T d, replacing. i , o, -
. ("
3 - . ‘
r 103.” - The threc systematfc inSpchbn&to be performed on DOD g&erﬁtor gets are before
EE " ..goperation, during operation, and operation. ; _
: - S ~ a, pattle short. . M~ C post—shipment_ o, T, ’ “ /
) 7 b..pre-shipment, - d. after, ’ ¢
104. The two forms uled by the operator while opexating a DOD generator are the NAVMC e e
- 10024 and the NAVMC S . - . T
. ‘< v N * 7 . : . .
. a, 10523._ ' . " c. 10526, > _ - S
b. 10525, ‘ . ‘ d. 10527. . - -
s 105, Whileg, .operating a DOD generator, which NAVMC form provides the operator With authority ) ‘
v to operate an item of equipment on an assigned mission? . . e
T a. 10526 .. ; v c. 10524 ]
. o, b. 10525 n'- ’ ) -, d. 10523

. N .
.. . N ) ” . . ..
o, A - .
s ) ‘ v ) %

R-11

- R a ‘ . . . o . . i . - . . .l‘.. *
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106.

107. .

7z

v

" 108.

109,

~

110,

111.

112.

113.

< 114,

.\,~

Which NAVMC on m' provides the op.erator with the mnthoyity to operate a DOD gcmemto;*

set for, extended periods of time.? N

. ~

. 10523 L . . c.

b, 10824 L . : .od.

«
k.

10525 :
10526 ' _ : -

u

Three means by ®hich you cau avoid electr lcal shock are to agsume all equipment is hot,

to insurd ah equipment is grounded, fnd to

The first aid procedures for treating an electri

control bleedmg, 1dosen constrictive clothing,

o

a. stop equipment. _ ... t. keep victtm warm. . -
b. administer painkiller. d. fan face. - * .
When performing rescue breathing on an adult, you should breathe * ' timesa minuce.
H_“‘_]'z. PR} . . . - . \-vl c. 24 ’ ) - . . A
b, 18 - = / 7 i . -d. 30 T .
The cagualty should be kKept warm to help prevent | . . _ .
.l . ' w . . ° » \ !

. chills, : o : ] . c. bleeding. . -
b. 'pneumonia B . , : N shock

- N . *

a, turn off all equipment, °* , .oc, pa')". attention, don't clown ar ound, ° .

b. not smoke near equipment d. stay away from equipment, .

Pr'ior to starting a generator, you-should assure that jtis : ’ .‘ -
“a. painted. ' c. grounded, S

b.. turned off. ' ' . d. camouflaged. S

* . : . . = . 3
" When working on a piece of electrical cquipment, always assume it is ;- T . .
R - N b R h y .

a. hot. . - .. " c. brgken, : R . _
. b. turned off, . d, gr nded e . N foy
' . : ' | 7 ’ . +

1 shock. victim are mamtain breathing,
reasgure casualty and

After an electrical shock had occurred the victim shoyM be pulled clear by using a wooden

pole, a loop of dry cloth, ora. . ' . '

a. 'hand. < ) _ ‘b‘:_', ro‘;)ex ’ c. metal polel. .

If breathing has stopped- due o electfi'cal' shogck, :)"ou S,}\()_I‘IIIC'] first  © o .
. a_' sta;t rescue breathi;]g: ) ) c. ' call Yor help. .'

b. stop the bleeding. . . € N d.
| P ’
» ‘
Ql . Y . . ' .
L Totgl Points: 114
. O Ty
I ’ ) L} -\ . LN
. * '"- .._-"\’ .
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