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- mailing, Otherwise, your answer sheet may be delayedYor lost. If you have to

¥ | | , MC1-R241-NRL
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/ INFORMATION

- FOR
R . \ \_' . _ B ,

.. MCI STUDENTS ' - . . - .
Welcome to thé Marine Corps Institute training program. Youﬂ-interg§t in | -

se]f-improysment and, increased professiqﬁaﬂ competence is commendable.

ou in completing the course.
th your studjes.

N- 1 -
.. Information is prdyided below to assist
Please read this guidante before proteeding w
' . A

1. MATERIALS

Check your course materials. You should hdve all the materials’ listed in
the "Course Introduction." addition you sHould have an envelope to mail
your review lesson back to MCI Hrg-Unless your review lesgon ansyer -
~sheet is of the self-mailing type. If your answer sheet is the pre-printed

- type, check to see tRat your ndme, rank, and social security number are

gorrect. Check closely, your/MCI records %are kept on a computer and any
L Y

~discrepancy in the above “information may cajse your subsequent activity to go
- unrecorded. You may correct the informatioWdirectly on the answer-sheet. If

you did not receive all your materials, notify your training NCO. If you are -
not attached to a Marine Corps unit, request them through-the Hotline (autovon :
288-4175 or commercial 202-433-4175Y. ‘

~ . A

2.. LESSON SUBMISSION - ' , | \
v . ) “ >
The self-graded exercises contained in your course are not to be returned °
to MCI.. Only the completed review lessop answer sheét should be mailed to . .
MCI. The answer sheet is tq be ‘completed and mailedianly after you have T
finished all of the study units in the 8oursg booklet. The review lesson has
been des’igned to prepare you for the final examinatiQn. ' '
It is important that you provide the-ngquired;ihﬁormation at the bottom of
your review-lesson'answer sheet if it does not have your name and address
printed on it. In course§ in which the work is submitted on blank paper or -
printed forms, identify each sheet in the fol lowing manner: = - -
DOE, John J. Sgt 332-11-9Ql9 . L o
08.4g9, Forward Observation '
Review Lesson . 5

Military or office adqress ! : ' '
(RUC number, if availab]§%¥h . ' :
n

Submit your review lesson on ‘the answer sheet dfor forms provideds . -
Complete all block$ and follow the directions on the @nswer sheet for

interrupt your. studies for any reason and find that ydu cannot compl-ete your

course in one year, you may request a single six month extension by contacting

syour  training NCO, at least one month prior to your course completion deadline

date. If you are not attached to a Marine Corps unit you may make this .
request by letter. Your commanding officer is notified monthly of your status \
thpough the monthly Unit Activity Report. In the bvent\of difficulty, contact

syour. training NCO or MCI immediately. _ e , ' ¢

/
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3,  MAIL-TIME DELAY
- \ .
. . —~- : 7 N
Presented below are the mail-time delays that you may experience between .
the mailing of your review lesson.and its return to you.

[

TURNAROUND MC1 PROCESSING ' TOTAL NUMBER

MAIL TIME _ TIME - DAYS;
"EAST COAST 16 . 5 21
WEST . COAST 16 _ 5 | 21
FPO NEW YORK - 18 5 ' 23 \
53 - 27 '

FPO SAN FRANCISCO 22

-~ ‘ N . \
. You may also experience a short delay in receiving your final examination
due "to administrative screening required at MCI. ' T

-
-

4. GRADING SYSTEM ' - -

LESSONS : | o EXAMS

¥ \
GR%EE " PERCENT MEANING _ GRADE PERCENT °°
i A;‘ - i .

A 94-100 EXCELLENT A 94-100

B : 86-93 ABOVE AVERAGE . B 86-93

C 78-85 AVERAGE C 78-85 .

D 70-77 BELOW AVERAGE D 65-77.

NL - BELOW 70 FAILING F BELOW 65

You will receive a percentage grade for your review lesson and- for the
- final examination. A review lesson which receives a score below 70 is given a
grade of NL (no lesson). It must be resubmitted and PASSED before you will
receive an examination. The grade attained on the final exam is your course
grade, unless you fail your first exam. Those who fail-{heir first exam will
N be sent,an alternate exam in which the highest grade possible is 65%. Failure
of the alternate will result in failure of the course.

5. FINAL EXAMINATION

4
N

\_ . ACTIVE DUTY PERSONNEL: When you pass your REVIEW LESSON};your examination
will be mailed automatically to your commanding officer. The administration
of MCI final examinations must be supervised by a commissioned or warrant "
officer or a staff NCO. . ’ ~

OTHER PERSONNEi:. Your'examinatioigmiy be administered and supe:’vised by
your supervisor. ’ :

. 6. COMPLETION CERTIFICATE -

.

"The completion cegtifitate will bé‘mailed'to.your commandirg officer and
. your official records will be updated automatically. For non Marines, your
complexfon certificate 1is mailed to your supervisor. ' :

&
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. 7. RESERVE RETIREMENT CREDITS . S R
o ' B S, ' ¢,
' N - Reberve retirement credits 'are awarded to inactive, duty personnel-onty,
-Credits dwarded ‘for each course ane 1isted in the "Course Introduction."
Credits -are only awarded upon successful completion of -the course. Reserve
retirement credits are ndt awarded for MCI study performed duging drill

periods if credits are also awarded for-drill” attendance.’
: i ¢

”»

8. DISENROLLMENT .

Only your commanding officer can request?your disenrollment from an MCI
course. However, an automatic disenrollmént o if the course is 239
completed (including the final -exam) by the tisme -you 3 the ®tGD (cotrse
completion deadline) or the ACCD (adjusted €ourse completion deadline) .date. . .
v This action will adversely affect the unit'M\ completion ‘rate. '

' )

9. ASSISTANCE . , . .
- ’ / - A

- Consult your tfaining NCO if you have questions concerning course
content. Should he/she be unable to assist you, MCI is ready tg help you
whenever you need it. , Please use the Student Course Content Assistance
Request Form (ISD-1) attached to the end of your course booklet -or call one' of
the AUTOVON telephone numbers listed below for the appropriate course writer

\

sectian. )
PERSONNEL/ADMINISTRATION v 288-3259
COMMUNICAT LONS/ELECTRONICS/AVIATION ‘
NBC/INTELLIGENCE o \ 288-3604

® INFANTRY | o 288-3611
ENGINEER/MOTOR TRANSPORT . 288-2275 ‘
SUPPLY/FOOD SERVICES/FISCAL . | 288-2285
TANKS/ARTILLERY/ INFANTRY WEAPONS REPAIR
LOGISTICS/EMBARKAT ION/MAINTENANCE MANAGEMENT/
ASSAULT' AMPHIBIAN VEHICLES o N, 288-2290

( :
- -, - For administrative problems use the UAR or-call the MC] HOTLINE: 288‘4175'?

For commercih]iphone lines ,guse afga code 202 and prefix 433 instead of
288. ‘ ' : " . )

v
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. The offjestive of BULK FUEL MAN is -to provide coverage of.the job for, the Marine who is
now or who will be filling the billet as a bulk fuel man. This course emphasizes

characteristics, maintenan'c'e, quality assurance; site const'r,uctio2
1

-

%.;Gé‘f_;ety,. “anfd firefighting
ept'as idéntified the

and prevention® This course also covers usage 3f bulk fuel gqmb
ul :

y ifferent systems of bulk fuel. This coyrse shduld precede {ourse 13.39, Maintenafice. of Bulk- .
. el Equipment, as this.is an’ intgoductory course;whereas, 13.39 is more advanced, covering. -
. troubTe=shooting afq ma'intenanceti;‘oc_edures in more deta i A . . !
™~ : . SOURCE MATERIA
. ot o *
FMFM 4-4 ‘ . Marine Engineer Opgration's * ~ - ’ .
FM 10-18 : Petroleum Tegninal and Pipeline Operations,:3% Oct 1967
' .. FM 10-69 : Petroleum Supply Polnt Equipment and Operations, 30 Jun 1977
’ FM 10-207 Petroleum Pipeline, and Termmgl Operating ComPhny, 10 Apr 1981 °
FM 10277 : Petroleum SuppTy Company, 28 Sép 1975 % = & : * '
e FM 10-70 _ . Inspectingand Testing Petroleum -Products, BG Jul 1976 . -
. NAVAIR 19-1-94 F,u_ei D¥spensing, €x §1enf Réftialér Pu Assembly, Oct 1967 . oL
) NAVAIR 19-1-107 HeTicopter ‘éuei Servicing System, 1 IIaE 1969 WE'?: A and B . ‘
TM-3835-15”N1 Amphibious AssauTt Fuel System angd’ Tactical A‘it@g)d Fuel Dispensing
. - System, Oct 1978 T : Bl
TM-07661A-14 Extinguisher, Fire, Dry Chemical, Aqueous Film-Forming Foam, Mar 1976
TM=5-4320;256-14 Pump Assembly, FTammabTe, Tiquid,-Centrifugal, 100 GPM, Nov 1974
w/Chal, 2, A
™ 10-1101 Petroleum Handling Equipment and OpErations, May 1972
SL.-3-07387C % TeTicopter Expedient Refueling System, Sep 1982
SL:-3-06674C Fuel System, Amphibious Assault, Dec 1982 :
' TM-07878-14 ' - Helicopter, Expedient RefueTidg System (HERS), 31 Oct 1973 w/Ch-)
» TM-11275-15/3A Principal Technical Characteristics of U, S. Marine Corps Engineer
- Equipment, JuT T981 . . ' L~
. «

’




: . AR * BULK FUEL MAN \ . ) - ..

. ) = - "L, ) , . Course Introduction ., . .

” . ) oo . o . . R
7o, During World War 11, the fuel needs of the Marigg Amphibious Forces were barely met
e o, wTth 5-gallon cans and 55-gallen drums, placing a huge burden on the beach pergonnel’. At the
- direction of the Commandant, the Marine €orps Equipment Board (forerunner of the Development .
Center) developed a concept in 1952 for fuel delivery in amphibious gperationg. The concept !
‘proved workable and evolved into the Amphibious Assault Fuel System (AAFS), ‘the Tactical ’

Airfield Fuel Dispensing.Systein (JAFDS), and the Helicopter Expedient Refueling Systes .
(HERS). The basic and most significant feature of the three systems_is flexibility, 4n that

no tools are needed to assemble the AFS, TAFDS, or HBRS.. The systZE\YEQﬂ{red can be tailored: - \

to the needs of thg tactical situatiop, and ite components hooked up uging the N '

quick-disconnect cam-locking fittings, , p

—

: . The‘anits to which the bulk fuel man can be attached or assigned are varied according .
" to their misMonss The majority of bulk fuel men, in*the gréund support role, are located
within the two Bulk Fuel Companies that are part of the Engineer Support Battdlion. The Wing
RN Engineer Squadron, Marine Wing Support Group, provides the majorita of the air role with the
TAFDS. The Marjne Air Base Squadrons and Station Fuels have the# own bulk fd?] men and their
own roles. You must be aware of,the different missions and roles that each of these units g"
plays as well as knowing your own job. this coursd will assist yau toward that goay, but you ¢
should temper yourself by consulting the source materials for this course. This course is not
intended to .take the place of,-your.formal education but will further enhance your experience

. as a bulk fuel man.’ .

i . ER OF STUDIES | ' / C

ADﬁIN;STRATIVE INFORMATIUﬁ t
L3

. . - -
Study Unit Study B .
Number Hour§ , 4 Subject Matter

-

3 : Bylk Fuel Equjpment .
2 - . Bulk Fuel Systems : ' ¢ b
2 _ Fuel Handling Procedures ) .
2 ' \J Safety and Fire Fighting Equipment and

’ Procedures

NS -

. . REVIEW LESSOR .
. FINAL EXAMINATION . S

RESERVE RETIREMENT Lt X ’ _ . '

~ CREDITS: . ; 4 , .

COLLEGE CREDITS: American Council on Edugation.(ACE)‘haS éwa%ded 13.37g, BULK FUE
. ' MAN, 2 semester hours credit in petroleum oil and lubricants lpﬁb>
s _ pipedine operations%: the Vocational Certificate Category. -
a

EXAMINATION: . ' " Supervised findl examihation without textbook or -notes; time limit, . .
2 hours\ . .

MATERIALS: - MCI 13.37g, Bulk Fuel Man, Review Lesson and answer sheet.

RETURN OF MATERIALS: Students who suCcessfully complete this course are permitted to
. . | keep Lhe course materials. - ' . %K

Students disenrolled for inactivity or at the request of their
commanding officer will return all course materials.

e et o
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. _HOW 10 WKE THIS CORSE '

This course contains foun) study units. tach study unit begins with a gengral
ob3ect1ve that is a statemwent of what you should learn™from the study unit. The study units-
are divided into numbered work units; each presenting one or more specific objectives. Read
the objective(s) and then the work unit text. At the end of the work unit text are questions
that you should be able to answer without referring to the text of the work unit. After
answering the questions, check your answers with those listed at the end of the study unit.
If you mils any of the questions, you should restudy the text of the work unit until you
understand the correct responses. Whan you have mastered one study unit, move on to the

next.  After you have completed all of the study units, complete the review lesson and take it

to your trainigg officer .or NGO for mai]ing to MCI. MCI will mail the final examination to
your training officer or NCO whén ‘you pass the review lesson.

N C

LN

Vel

s
LX]

-~

. *‘-‘\g{ ’ ’ Y ¥
o .
. ol .
/\" ! /

©

“1



»

¥

4

/ .
TT—— . ) . ’ . ' r
t } TABLE OF CONTENTS - .
. _ _ s N
. ¢ ' ) o B “ork Unit Page
'Prefac'e ..... e e e e e e )
Source Materials™. . . . ., . ... .. .. ... .. b SRR S i
Course introduction . . . ., . .. .. e e e e e e e e, T iti
Table of contents . . . . . . e e e e e e e e e e e e v . T ’ ...... v
. Study guide I . P "‘\} R R L R I v e e e . . vii
Study Unit 1. BULK FUEL EQUIPMENT
- . r v
50-GPM pump. . . . . . . . e e e e e AR P 1-1
100-GPM pump . . . . L L. S e e e e e e e e e .. e e e e . 1-2 A Y
V350-GPMopump L oLoL L L 1-3 T-4
600-GPM pump . . . . . .. .. .. ¢ e e e e e e e e e e 1-4 |
Hose. and hose accessories . . . .°, . . . .. ... ... ... . 1-5 1-6 *
50-GPM filter-separator . . ... . . .. B R, P - 1-8
100-GPM filter-separator . . . . . . ... ... ... A 1-7 21-9
+ 350-GPM filter-separator . . . . . . . . ... ... ... o e e . J-8 - 1-12
*. 7 Fuel monitor . . . ... e e e e e e e SRR 1213
The fuel meter/register . . . . . . ... .. e e e e e e e e e e e 1-10 1-14
Pressure regulator . . . . . . ... L L. 1-11 1-15
Fuel manfford . . .. .. ... .. ..............>."" 1-12 1-17
20,000-gallon collapsible~tank . o . . . . % . . . . e e e e e e « 1-13 1-19
$00-gallon drum . . . . . . .. ... .. e e e e e e e e e e « 114 1-20
‘Emergency repair kit/general repair kit . . . . .. . .. .. ... Wy 1-22
Bylk fuel hardware . . . . . T \ . 1-16 - 1-25
Study*Upit 2. BULK FUEL SYSTEMS, - ‘ = ¥
. .Bulk fuel system site selection . . . . . .. ... .... 2oL 24 2-1
Site construction and “instaMation . . . . . . . .. ... ... “ .. 2-2 2-5
Amphibious Assault Fuel System (AAFS) . . . . . . . .. .. ... .. 2-3 2-9
Tactical Airfield Fuel Dispensing System (TAFDS) . . . . . . . . . .. 2-4 2-N
Helicopter Expedient Refueling System (HERS) . . . . . . . . . . . . . .2-5 2-14
High Speed Fixed Refueling System . . . . . . . . e e e e e e . . . 2-6 .- 2-16
- Expedient RefuelerNZstem (ERS) . . . . . . o, . 2-7 2-26
N b/ » . v
Study Unit 3. FUEL HANBLI PHOCEDURES
Fuel transfer procedures . . . . . . . .. . . . .. .. ... .. .. 3-1 3-1
Quality control procedures . . . . . . . e e e e e e e e e e 3-2 3-4
uel storage techniques . . . . .. ... ... ...... . e e e 3-3 3-6
Fuel sampling procedures . . . . . . . .. ... ... .. .. ... 3-4 3-7
Tests of petroleum samples . ™. . .. . . . . . .. ... ...... 3-5 - 3-8
. ' &
Study Unit 4, SAFETY AND FIREfIGHTING EQUIPMENT AND PROCEDURES
Safety guidelines for bdlk fuel . .. .. . e e e e NI 4-1
% Fire prevention . . . .. ... . ... ... .. T 4 * 4-5
Firefighting truck MC1051 . . '% - . _ . . e e e e e e e .. 4-3 . 46
Fire gxtinguishers and maintenance . . . . . .. . . . . s v e e v . 4-4 4=
The tfgz:-agent unit fire extinguisher . . ., . . .. .. ... .... 4-5 4-16
Fireflghting methods . . . . . . . .. ... .. .. .. TP B 4-2
Appendix A . - o . ' N
Equipment Development . . . . . . . . ... ... ... ... . ... A
‘
Glossary « . . . . . .. P REREEEEICI R R I IR PR A2
»
-~
. - . s
.. v ’ 4
L N ) ’ [y
AY " . 1 ~ 4 [ -




Q

ERIC

Aruitoxt provided by Eic:

&

& o
o
- ’ - .
x - -
v Seh be
v Y 2
- : o
. H - . ¢
go—" >
¢ - L4 4 . )

\S

. - - T
Welcome to the Marine Corps:

_Tr)stitute coi'respc;ndehce_ trainthg pFo-_\

gram. By enrolling dn this course, you'
have shown a desire to imprové the

skills you need for effective iQb pertor-

mance, and MCJ has provided materials
to help you achieve ybur géal,_ Now all
you need i3 to develop your own method
for using these materials 1o best advan-
tag(',l. )

The tollowing guidelines present
a four-part approach to completing vour

MCI course successtully:

"1, Make a.'reconnaissance’ of
your mnt(rrialjt

2, Plan your study time and choose

a good study environment:

. Study thoroughly and system-~
atically: )

[ ]

4. Prepare for the nnal exam,

I. MAKE A "RECONNAISSANCE” O
YOUR MATERIAILS
Begin with a 1qok at the course

introduction page, Read the COURSE
INTRODUCTION to get the "big picture”
of the course, ‘Then read the MATERIA
section near the bottom of the page to
find out which text(s) and stddy aids vou
should have received with the course,

It any of.the listed marerials are miss-
ing, sce Information for MCJ Students
to find out how to get them, If vou have
evef‘ything that is listed, vou are ready
to "reconnoiter’ vour MCT course,

* Read through the table(B) of con-
tents of your text{(s), -Note the various
subjects covered in the course and the
ovder; in which théy @ taught, T.eaf
through the test(s) and look at the illus-

" )
S ,

- <~
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< davs of each week,

need 1o complete each study unit,

:

4

tratiqgng, Read a few work unit ques:

tions' to get an ideawypeq that are
asked, If MCI protides othor;‘tu'd‘y _

~&#ids, 'guch as a slide rule or a plotting

board, familiarizé¢ yourself with them;
Now, get down to specifics!

I PLAN YOUR STUDY TIME AND
CHOOSE A GOOD STUDY
CMENT -

From looking over the course »
n\ato_ri\nls, you should have some idea:
of how much study'you will need to com+~
plete this course.  But "some fdea' s
ot enough,  You need to work upa
personal study plan: the following sfeps

-

should give you-some help,

‘ »

@ Get a calendar gnd mark those
ol the week when YOt ha;: time
free for study, Two study périods per
week, cach lasting 1 to 3 hours, are .
supigested for completing the ppinimun
two study units required caclfmontly I)y‘
MCL O course, work apd '
schedules are noy the same Hr evervone,
The imp,)rlanl thing is that vou schainl e
aregular time for study on the safyed

days

1

\ Read the course introduction
pagé again, 'I:h_(- scction marked ORDER
OF STUDIES vells you the number of
study unils in dhe course and the appras -,
fmate number of study hours you will

Plug
these study hours into_vour schedule,

For c.ﬁ\'amp]e, if you set aside two 2-hour
study periods cach week andhe ORDER
O STUDIES egtimates 2 study hours for
your first smd;(,} unit, you could easily 3
schedule’and complete the first study
unit in one study peviod,” On your calen-
dar you would mark "Study Unit 1" on the

A}

INVIRON-
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o . appropriate day. Sppposg that the . | A Follow the same procedure for e'g\ch b
second study unit of your course re- stud} anit of the course, If you have
quirés 3 gtudy hours, Inchat case, you ) ] # ‘problems with the text or wark unit questions
. would divide the study unit in half and oL ) that y(‘)u cannot golye on your own, ask '
/ : work on each half during a sepavratd . ’ your section OIC or NCOIC for help, If -
study, period, .You wofd mark your ) - he cannot aid you,’ request assistance frpm
calendar accordingly. Indicate on your - MCI on the Student Course Content Assis-
calendar exactly when you plan to work tance Request included with this courde. '

® '

« Oun cach study unit fc‘)r“he entire cgursc.' , _ .
When you have finished all thefstudy

Do nowforget ta schedule ofie or two

© * study periods go prepare for the final ’ ", units, complete the course review lesson,
‘', exam, S o " Try to answer each question without the aid of.
' < ’ . reference materials, llowever, if you domot
. @ Stick to your schedule. : , - know an answer, look it up, When you have
' - e - . . ' ' L - ' finished the lesson, take it to your training
: , Besides planning your dtudy - . .offfoer or NCO for mailing to MCI, MC1
: ~ “time, you should also choose a study will grade it and send you a feedback sheetr (.
environrhent that is right for you, Most . listing course references for any quegtions
people need a quiet place for study, like _ that you miss. - N '
a library or a reading lounge; other . :
people study better where there i$ back- i . . ) ;
ground music: $till others prefer to study o IV, PREPARE FOR THE l-‘IN’AI._I-JXAM .
. C“" - oyt-of-doors, You must ghoose yvour ) 1
_ study en\'irongnent‘car(il;ully so that it : : - }/ ' :
- rits your individual necds,
‘ 1, STUDY THOROUGHLY AND ° /
SYSTEMATICALLY . ]
. - [ 9 ’
Armed \&jth a workableschedule
- and situated in a good study environment
' you are now ready to attack your course ¢
study unit by study unit, To begin, \ /‘ﬁ
‘ « to the first page of study unit 1, On . y] Oj ¢
" page you will find the study unit o_bj\e d
a* a statement of what you should be abl T > ,
.~ . do after completing the study unit, ™ * . ‘. J*
N _* . DO NOT begin by reading the - R ‘
" :\h(:‘l te;(“t“fto?'l1;:;1:1);):5:”“;fn;(l))l?’(;‘og ;:: ough ‘ Ik’;\t do vou preparve for the final - .
.+ you will prepare to fail, not pass, the exam® 1Follow these four steps: .?\.
,{(f)?:\a;‘(,\am. Jnstead, proceed,as fol- . e _ @ Review each study unit objective %
. as a summary of what was taught in-the ”
Read the objectite for the . cmn'iie. L .
fi rst \\<‘)rk um\and then read the work o . Reread all portions of the fox]= .
_unit text carefi\lly, Make notes on - 0 ‘ . | o ticaladYedifricult ) ;
' - the idcas you feel are important, rat vou found particuiart ’
) o o ) Review all the work unit questions,
Without reftring to the text, paying special anention to fhose vou missed

ansuwer the guestions at the end of the

» first.time around .
work umt the fir Y, tim . 3

@ Check your answers againgt ® Study the course review

3 .
i-‘ the cort'ect ones listed at the end of ' Vl.esson, pay ing parﬂ,cular _attent!on .
b the study unit. . _ ,%‘ to the questions ypu missed,

t If you follow these simple

.
R
'
.

If you miss any of Ithe.'questinns.,' . )
‘restudy the work unit until you understand o - :it::l?’ %(2;‘0\;;“;1%%?(0! well on th(", .

the correct response,

©

‘ -
Go on to the next work’unit @nd, re- o . . Y
peat steps @ through mntil you com- , _ o .
_ pleted all the work units in thé studyflinit, , .
o ) - ) . .
o e o 13 S
s . v
' L, L) '
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- ! STHOY UNIT. Lg %
~/ . BULK FUEL EQUIPMENT . -
STUDY UNIT OBJECTIVE: WITHOUT THE AID OF REFERENCES, YOU WILL IDENHFY(\@V T
‘OPERATING CHARACTERISTICS OF BULK FUEL-EQUIPMENT. IN ADDITION, YOU WILI\ IDENTIFY

THE PROPER USE OF EQUIPMENT BY ITS NOMEACLATURE, PURPOSE, CAPABILITIES,
thITATlONS,/AND ASSEMBLY PROCEDURES?,

-

'

Work ,Unit 1-1. THEA50-GPM PUMP . " .- .

-

. ' » . .
IDENTIFY TWO CAPABILITIES OF THE 50 GPM PUMP. \ : !

50-gpm (gallons per minute) pump. This pump assembly is used as an expedient refueler
for field mechanized equipment and fuel transfer. It may,be used {o dispense fuels from any
source, limited by a maximum suction of 10 feet. Two ndzzles allow hand control of two
separate discharge lines. This pump assembly is also used in the helicopter expedient
refueling system (HERS). .

Pump assembly, model 803 (fig 1 and 2). This is_a frame-mounted centrifugal pump °
_ driven by a1l T/2-horsepower engine. It is provided with one 2-inch suction hose

. ' and two 2-inch discharge hoses. The pumping unit, hoses, and other accessories
are secured to _a metal skid for shipment. The pumping unit impelier is mounted
directly on ar"extension of the engine crankshaft, eliminating the need for an
engine-to-pump coupling.- The engine and pump are mounted on"a welded frame
assembly. The pump assembly is designed to pump fuel at the pate of 50 gallons
per minute and can fuel two piecgs of equipment stmultaneously, using the two
discharge. hoses connected to the cross connector on the pump outlet.

Engine. - The 1 f/2—hp engine that powers the pump agsembly is a l-cylinder,
air-cogled, 4-stroke-cycle military standard model 1A08-2. It has a 1-gallon
capacity fuel tank and-the engine muffler is a spark-arresting type to minimize
the danger of igniting volatile fuels by exhaust sparks. The muffler is connected
to the engine by a.4-foot metal hose.

' . " . ‘ . .
y - GROUND WIRE
ASSEMBLY
FRAME —

CHAIN

_ GROUND WIRE

. : ASSEMBLY
. :.\t‘\\\\\\c . . . .
0~ ADAPTER _ ,

N —————

' Fig 1-1. Pump asifmbly. model, 803 req?ved from skid base.

’ -1 .
RETRES . . L
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&

GROUND WIRE
ASSEMBLY

PLUG ENGINE

™ - " g‘ PLUG :
. , . *® _
Fig 1-2. Pump agsembly, model 803, (stde view). )

. EXERCISE:  Answer the following questions and check your responses against those listed at
. ' the end of this study unit. T ’ \

¢~

1. The maxtmum suction 1ift of tﬁe 50-gpm eﬂpedieht refueler is
k)
N Lo
‘ \\\\\\-_~;‘__-‘- a. 10 feet. - c. 25 feet. -,
b, 15 feet. d. 100 feet. it !

» £

4

2. How many pieces of equipment can be refueled by the So;ppm‘expedient refueler at

. ' the same time? \
a. Two c. Ffour A .
b. Three N ‘ d. Six . . A} : <
Work Unit 1-2. WHE 100-GPM PUMP s \ @. L _ %

8
‘IWTIFY TWO CHARACTERISTICS OF THE 100 GPM PUMP. -
WA . .

. \0041 m Pump. This pump aséemb]y is an alternate pump/in the Helicopter E;peqjent.
Refueling Sysgem IHERS) and the Fuel Dispensing, Expedient Refueler Pump Assembly. In the
future, the 50-gpm pump may be phased out in favor of the 100-gpm pump. The 100-gpm ‘gump 1is

used to pump flammable liquids at the rate of 00 gallons per minute with a maxifum suction
1ift of 25 feet. v )

Id

-
-~

Pump Assembly. (figures 1-3 and 1-4). This is a frame-mounted centrifugal pump
driven by a 3-horsepower gasoline engine. The pump assembly is equipped with a 2-inch quick
disconnect female coupling on the suction side of the pump, and a 2-inch quick disconnect male
fitting on the discharge side of the pump. : ‘ . éi

. R B




) s
b {ngine. Eqp 3-hprsepover engine, that powers the pump, is a 2-cylinder, air. cooled, 4
a5t ore-cycle nif standard model 2A016-3. It has a 5-gallon fuel can, used as the fuel
L tank, with an alapter n,scmbl/ and hose assembly for internal fuel distribution. 1he engine .
e (fler is

spark arresting type used to minimize the danger of igniting volatile fuel fumes.
s ',\ ‘ ~"

- \'
X 'y _
.
) / .
‘ Fig 1-3. 100 GPM Pump (front view). : 4
[ 4
L ] - .
L] * . .
‘ %
S '
. Fig 1-4. 100 GPM Pump (rear view). / ‘
O - . ;v -




FXERCISE: Angwer the following questions and check your responses against those listed at
’ the end of this study unit. ) . &
1. The maximum suclion lift of the 100-gpm pump is
A
" a. 10 feet. / c. 20 feel. i .

b. 15 feet. d. 25 feet. . . " ’

2. The 100-gpm bumﬁ is used as an alternate bump in the ’ . .:
a. ME. c. TAFDS.
b. HERS. _ d. AFFF,

Work Unit 1-3. THE 350-GPM PUMP

IDENTIFY TRO CAPABILITIES OF THE 350 GPM PUMP.

. 350-gpm centrifugal pump. This pump {is a self-contained ynit capable of transferring
and dispensing fuels from and to storage tanks, vehicles, and ajrcraft in the field. It is

suitable for operation in all weather conditions and is easaﬂy transported over rough terrain.

. Pumg éssemb1¥ (figurey1-5 and 1-6). The pump is a gasoline-engine-driven,
railer-mounted, self&priming centrifugal pump designed to deliver fuel at 350
gallons petr minyte at approximately-80 psi (pounds per square inch) discharge
pressure. It is equipped with 5 gate valves (3 suction and 2 discharge), all .4
inches in diameter to accommodate hose connections. -Jxﬂ

Engine. The engine is a 4-cylinder, air-cooled, 4-stroke-cycle, model MVG4D. It
Ts a magheto spark ignition "V" type engine with a rated horsepower of 34.5 at
2,200 rpm (revolutions per minute). The engine is waterproofed for surf and
stream fording. : _ 3

4

- v
-
\ ~ )
- .
% 1 fuel tank 5 Mulfler 9 Discharge pipe
2 Fuel tank « all,. & Lifting eve 10 Gate valve, 4 (. (5 reqd)
¢ T Right eyvhinder-hesd shrdud 7 Air ventiong valve 11 Toalbox
4 Air cleanor 8 Controal panel 12 Drawbar ving
' [
Fig 1-5. 350-GPM centrifugal pump (pump assembly).
I
- .
. L -
. ’ - . . ) \” .
] -4 “? »
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A ¥
Y .
' &
. -
W
1 Gate valye, 4 in 6 Spark plugs (4 required) -11. Magneto
2" Suction manifold - 7 lgnition cable assembly 12 011 filter
3 Strainer 8 . 8 Air cleaner . 13 Pump assembly
4 Control panel 9 Front engine panel 14 Toolbox
5 Air eliminator 10 Pintle hook R e

-

Fig 146: 350-GPM centrifugal pump (pump assembly). -

EXERCISE: Answer the following questions and check your responses against-thode listed at

the end of this study unit.

4
1. The discharge pressure of the 350-gpm pump is

I . A N
! a. BOepsi, . c. 100 ga??hns.
b. 350 psi. _ d. 350 gallons.
2., The 350-gpm pump is equipped with 5'gate valves; are suction
and -« is/are dischargé.
\ a. 3, 2- c. 4,1 )
h. 2, 3 Y d ‘5, 0

Work Unit 1-4. THE 600 GPM PUMP

L

IDENTIFY.TWO CAPABILITIES OF THE 600-GPM PUMP.

. ’ 600-GPM Pum (fig 1-7). This is_the largest pump yqu will come into contatt wifh.
is a self-contained

unit capable of transferring and dispensiing fuels to storage tanks,
vehicles, and aircraft in the field. It is suitable for operation on the ground-.and for
transportation over all types of terrain under all weather conditions: .

<



o

EXERCISE:

o

Fig 1-7. The 600-GPM Pump.

Pump Assembly. The pump J%it is a trailer-mounted, self-priming centrifugal
pump. ihe‘init is designed for pumping gasoline, jet fuels, diesel fuels, light
liquid petroleum fuels, and water. 1t is equipped with six gate valves (two
4-inch: suction, one 6-inch suction, two 4-inch discharge, -and one 6-inch
discharge).

Endine. This pump is. driven by a 3-cylinder, Detroit Diesel Multifuel diesél
engine. -Th%>9ﬁgine is an in-line, 2-cycle, water-cooled type with a 4-exhaust

valve head. . /

IS

Answer the following questions and check ybur responses aéainst those listed at

the end of this study unit. -

1. The 600-gpm pump fis desﬁgned to pump 5 ]iduids. What are they?

.
-

*

[o- B =N el a1
« s % e s

~
A

2. The 600-gpm pump -can trahsfer and dispense fuel to storage tanks, v iicles, and

a. barges. , c. aircraft.
b. heavy equipment. " d. fuel drums.

Work Unit 1-5. HOSES AND HOSE ACCESSORIES

STATE THE FOUR WEAKNESSES OF SUCTION HOSE. ‘.
IDENTIFY THE DIFFERENT TYPES OF HdSES. : ®
IDENTIFY CAM ACTION DURING THE CONNECTION OF A HOSE.

IDENTIFY ONE WEAKNESS OF THE DISCHARGE HOSE . ’

“\ -
X .

\ L

.

-

>

)
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“stainless steel band§. Suctio

~ . -

- - i
You will come intp contact with hoses at nearly every fuel system; therefore, you will
need to bhe ablc¢ to use them correctly. There are two types of hoses that you should be
concerned with:, “suction and discharge loses. The suction-type hose is wire reinforced and,
thergfore, non-collapsibla. * Theg suction hose is not intended to carry positive pressure but
will withstand high vacuum; thg discharge hose’, on the other hand, will collapse under vacuum

.

© conditions, but it is designed to operate at pressures up to 125 psi. Metallic static wires

are incorporated in the suction hose, thereby insuring positive electrical bonding between .
the fittings at each end of the hose. Each section of hose, regardless of length, is fitted
with quick-disconnect fittings (fig 1-8); a quick-discennect adapter (male) in one‘end and a
quick-disconnect coupler half xfemale) in the other end, secured to the hose by two or three
hoses «are supplied 1n12—1nch’and 4-inch sizes; discharge hoses
are- supplied in 2-inch, 4-inch, and 6-1inch sizes, -

/
A11 couplings you will S@e on the hoses will be of the quick-coupling type- (fig 1-8)
and may be interconnected size for size. 1In this type of connection, you should insert the.
female side into the male side and depress the cam atms. This results in cam action which
forces the two ends into a tight seal against a synthetic rubber gasket, forming a leakproof
fit. :

_ The lengths of ®hoses vary but, in general, ‘the discharge hose is of a 4 or 6-inch
diameter, and comes in 50-foot lengths. The suction hose, in most cases, 15425 feet long, due
to the excessiye weight and stiffness of the reinforced wire plus its inability to be coiled
for compact handling. A Z2-inch discharge hose is available in 25-foot 1engths.'

" . \
. . /
- ) - A :
\
A, 1. Hose, suction, 2 IN.
\ 2. Hose, discharge, 2 IN.
+ 3. Quick disconnect coupler half, (female),
2 IN. .

4, Hose, suction, 4 IN. .

5. Hose, discharge, 4°IN. o

6. Quick disconnect coupler, half (female),
' 4 IN. H

A . .

-~y v

. Stainless steel pandihg::
B« 2. Quick-disconnect cquplgr half (female),

—

4 1IN.
3. Quick-disconnect adapter half (male),
. 4 IN. . : ’
4. Cam arm ring , .
) 5. Cam-arm
. C
¢
- 1. Stainless steel banding

2. Quick disconnect coupler half (female),
6 IN.. .
3. Quick disconnect adapter half (male),
C 6 IN. - )
4, Cam arm ring : .
. 5. Cam arm

Fig 1-¢f - Discharge and suction hoses with couplings.’

r
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EXERCISEZ  Answer the following questions and check your responses: against those listed at
. the end of this study unit. _ . '

Vs
1. A suction hose.has four distinct weaknesses. What are these weaknesses? o .
¢
- - a. v
.a? -b. v . y
N C. %
d - v -
2. AA- and 6-inch discharge hose generally comes in ' foot lengths, while at
s suction-hose is usually feet long.
4 ¢ R
a. .25, 'S0 : . c. 50,25 o ~
-5 b. 50, 100 d. 25, 25
3. 1In the event of high vacuum, the discharge hose will
) . .
: a. explode. . c. collapse. ‘
b. bulge. : - d. crack.
4. The action that causes a tight seal between hoses 1s known as a(n) . ,
) : a. hose. : c. cam.
=, b. fittings. ~d. coupling. ‘
Work Unit 1-6. THE 50-GPM FILTER-SEPARATOR R . R
LIST TWO FUNCTIONS ©F THE 50 GPM FILTER SEPARATOR. _ o )
“ IDENTIFY THE PURPOSE OF THE FUEL QUALITY MONITOR. . o . , ) . J
50-gpm Filter-Separator Assaghly 1\ ' . _ v (ZN
- 4 - . - ,‘ _‘ N
This unit (fig 1-9) is a component of the Heliecopter Expedient Refueling System ©T .
(HERS). It is capable of handling 50 gallgns per minute of the standard fuels. The , .
filter-separator.has four elements constructed of fiberglass which fflter out the contatinants. L
and perform a coalescing action {causing water in the fuel to form in large drops). T Ty
filter canisters have a tef§lon-coated screen which repels water that has formed into drops, of v s )
while permitting the fuel €o pass through. Mounted on the separator b dy are two pressure} :
gages and a sight gage.  The pressure gages indicate the inlet and let pressure and the _
, sight gage indicates the amount of water tin the separator. The elements must be replaced when ' "
the pressure differential reaches 20 psi or every two years, . kg
' . . . ' ¢ ‘ 'w ~ {
Flow control valve (3, fig ]-?). ‘This component, which is mounted on the inlet to the }
separator, 1imits the flow of fuel to 50 gallons per iﬁrte.\ — . g
~ Fuel quality monitor (9, fig 1-9). The mon}{Zr is also mounted .on the , -
ilter-séparator assembly.” Its function is to monitor the fuel, filter elements, and
anisters. This urfit will shut off the fuel flow when the water filtering capacity is
S . )

. exceeded. . .

. . ‘O\’ ' : ' i .. R .7 -
.- : 3 ’ . ¢ . ' ¢ r

. A\
- ’ g’ %
' < ' - " *
S (o
N ;- , S ) RIS
) ~ \ ‘a . \\
0 ) - ; , ‘ ' '
. \\ . - ") -
| ) v X
. - h . i /
‘ 1 - ‘
J-8 ' .
B - ,: - v. N 0t
A, ‘i . ) ’




7. rA . -
1. Coupling -

}2. Nipple .
3. igow Control Valve

1
4. Filter-Separator - " .
' . Air Eliminator =
. Gage .
7. Sight Glass 4 '
8. Draincock .
9. Fuel'Quatity Monitor .-
10. Pressure Gage ‘
11. 3-Way Valye *
12. Elbow ; ¥ .
13. Base .
- \‘-—-w ’ 4
NOTES: ;" .
.. 1. CHANGE FILTER-SEPARATOR
" ELEMENTS WHEN READINGS ON PRESSURE
e £ GAGE (10) TAKEN AT INLET PRESS AND
. CENT PRESS POSITIONS OF THE 3-WAY
3 ' VALVE (11) DIFFER BY<20 POUNDS .PER
SQUARE INCH WHEN FUEL) IS.FLOWING. i}
_ o * 2. CHANGE FUEL LITY MONITOR \
’ . ELEMENTS WHEN READI ON PRESSUR o
s N GAGE (10) TAKEN AT CENTER PRESS AMD . V/
? OUTLET PRESS POSITIONS OF YHE 3-§AY Cr
: N Ao _ - YALVE DIFFER :BY 20 POUNDS PER SQUARE l
PP T S . : INCH WHEN FUEL -IS SLONING. ® ~.
. - ' B A . A . ’ - R NS ’ /_V.’ ’ \
‘ ) : \ 8 \j;§£1-9. 50—gbm fil?er-ﬁepa(ator assemb]y.;."< ( - \i . o ’
v b EXERCISE:  Answer,th following questions and chegk your responses against those 1isted at 4 .
’ the en this study unit. ' " gt
- Y s . . .. AN
S L, 1. The filter separator has four filter elements that perform two functions. What
' are thesp two functions? o Y e . .
r / . . . o
a. ] 1 . / ' - ~ -
. / * ’ r ‘ ) - ¥ , . &\
o b. .. - : . , - ' -
= . pamrat W
p 2. The unit that shuts off the.fuel flow when the water filtering capability is S
, exceeded is called the \ N &
. , ¢ \ " , .
.a. flow control valve! c. site gage. 1 .
Sy ¥ b, fuel quality monitor.. d. pressure gage, //’~ '
Il I i - x, i
ork Unit 1-7. THE 10QgGPM FILTER-SEPARATOR
.. L VY . .
/ IDENTIFY TWO LUNCTIONS‘OF THE 100-GPM FILTER-SEPARATOR, ] )
. s . 1.
- T ¥ IDENTIFY THE MAXIMUM WORKING PRESSURE OF THE 100-GPM FILTER-SEPARATOR. ' A

~

You have learned about the 50-gpm filter-separator, now try the 100-gpm
@_!'filter-separator. As you look at this filter-separator (fig 1-107, you can see that there is
a big difference in appearance between the two types. In the future, this filter-separator
will become standard foq the HERS instead of being used as_an alternate. .
~ . The 100-GPM filter-separator was designed to filter and separate particles of
contamination akd water from 1ight petroleumsfuets. 4t is capable of handling fuels at a rate
of 100 gallons per minute. This assembly is self-contained with a vertical type design. It :
* has a removable cover, five replacement filter elements,and canisters, a differential pressure '%hs o
indicator, and a water-level sight gage. In addition, both a manual water drafn and air vent :
are provided to ensure cleanliness of the fuel and efficient operation. The inlet and outlet
valves are equipped with the cam lock fittings for quick disconnects. (Figure 1-11 shows a

% breakdown of .these and other components_and assemblies.) This filter-separator has a maxfmum o
working pressure of* 75 psi and the unit weighs 100 pounds (dry weight). : o e
. 1 . ,‘ . / -
PN ' . ‘!’ﬁ 1-9 - . - '
. . - od . . ’
. . x * —~ . //.. . - } - o d b - o
\)‘ g . ' , . Pt . . - N 2 2 . ) J » S sk
.. EN’C ’ . C— N X e T e e s Aaree e ...- PN . e e e e e e A B LR T ) .. . S C e ..
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: ' 1\1.9.9 WHEN FLOAT < ’ |
. N \ . REACHES MARK
~ N | :
! S \,,' .
' 10 ¢
= | ——
d | A1l
_ i)
% .
. .
1. Tagk and frame assembly 15. Chain, security _ 28. Plate, data
2. Clamp, cover 16. Coupler - - 29. Sight gage assembly
2A. Coupler, "V" retainer 17. Plug, dust 30. Screw, machine
*‘gb 3. Gasket, cover 18. Plate, data 31. Washer, flat
. 4. .Cover assewbly 19. \Plate, data 32. Body, sight gage
£ 5. valve, air . 20. ‘Plate, data "~ 33. Gasket, sight gage .
f 2 g
o) 6. Differentfal pressure indicator 21. Clamp, canister bang 34. Ball, float . . _
7. Screw, machine X ~ 22. Element 5. Plate, data : ’
i 8. Washer, flat ) 23. Canister assembly 36. Valve, water drain
9. Washer,. lock . . 24. Screw, drive - 37. Plug, pipe ‘
10. Comnector, male +25. Plate,-identification ©38. Adapter
. 11. Wube assembly : 26. Clamp, grdunding 39. Cap, dust .
12. Xube assembly o - 27. Ground rod assembly 40. MWasher, spring tension
13. Elbow, male : . - -
14. -Gasket . . .
) Fig 1-11. Gomponents of the fﬂter separator. ‘ "
'EXERCIS€: Answer the foHQwing questions and check your responses: against those listed at
* the end of this study unit.
1. The 100xgpm filter- separator is designed- to filter and separate particles v
» of and ~ “from light fue'l’s ) )
C a. oil, dirt c. mntaminat-ion, water | e
- b. water, air d. contaminati(‘ otl -2 Y
N : Co. J . .
- . ,
. ™~ _ . . -1
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_7. What is the maximuﬂ\zEI:;ng pressure of the 100-GPM filter separator? .

a. 50 psi c. 125 psi
b. .35 psi d. 75 psi
. ~ R .
y Iz "
. Work Unit 1-8. THE 350~6PM FILTER-SEPARATOR
1 IDENTLFY THE TWO STAGES ?F THE“BO—GPM FILTER SEPARATOR. ) .

The 350-GPM Filter-Separator is the piece of equipment in the tank farm that yeu can
expect to use to filter out solids and undissolved water from light petroleum products. This
assembly (fig 1-12) is a self-contained, skid-mounted unit, which is of a vertical-type design
and aluminum construction. Basically, the filter-separator is atwd-stage unit. The first

- stage consisks of coalescing (intermingling, blending) filtering; fuél containing dirt and .
_ water enters the inlet and passes through the filters. Essentially, all solids are removed NG
- and a1l egmulsions (heavy liquids) are broken (coalesced), thereby forming large water droplets -
g ~ which <ettle to the water accurfilation sump for draining. The second stage cgnsists of the
external layer of the ftiter which contains chemically treated plasticized cellulose which
* blocks the passage of ‘any water droplets and provides a second filtration barrier. The sump,
where the water which has been-separated from the fuel accumulates, is located on the bottom
of the tank. A float assembly inside the sump is designed to float on water and to sink in
fuel. The movement of the float assembly controls,two diaphragm-actuated valves which operate
the fuel discharge valve and the water drain valve. When the water level inside the unit .
. approaches the maximum safe level, the water drain valve is opened to discharge the water, o .
) } When excessive quantities of water enter the unit, causing the water to rise above the safe '
Yevel, the fuel discharge valve is closed until the drain valve is able to eliminate the '
excess water. The bottom of the sump is designed to act.as a vortex breaker to eliminate any ;
- whirlggG? effect which would draw fuel into the water which is being dischar d. A flow
controd is located in the fuel discharge valve to prevent the flow of fuel from exceeding the _ .
rated flow. Quick-disconneck couplings are provided on the inlet and djscharge fittings. A
: selector control and pressure ‘gage are mounted on the unit to obtain prgssure readings of the
- dnlet and discharge sides in order to determine the pressure drop acros q%gg fi]ter-separator.

\*‘, . ) ) 1
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EXERCISES Ansﬁer the following questions and check your respon§e5 against those listed at
' the end of this study unit. .

1. The first stage of filtering in the:350-GPM Filter-Separator consists aof

§§ »a. a filter element. - e, goalesfind. : B
( . « .b. a sump. d. plasticized cellulose, : \

2. The secpnd stage of f{ltering in the 350-GPM Filter-Separator consists of

: a. filter elements, c. blending. .
. b. intermingling. d. coalescing.
" Work Unit 1-9. THE FUEL MONITOR . ,, L
IDENTIFY THE PURPOSE OF THE GO-NO-G0 GAGE. : _ )
o - IDENTIFY THE CORRECT%ACU_'ONS FOR THE GO-NO-GO GAGE WHEN THE FUEL FLOW SHUTS -
‘ . DOWN. oW - o T

The fuel monitor assembly (fig 1-13), referred to as a GO-NO-GO gage, is installed
downstream of the filter-separatori in the fuel sysgem. Its purpose is to remgve both solid
- contaminants and undissolved water from the fuel b ing handled and, more importantly, to act .
as a fuel cleanliness monitor. If solid contaminants or water exceed a safe Tevel, filter - L
elements {referred to as_fuses) will shut off all flow. When "this occurs; it indicates that
~ tilters or water separators upstream are not performing properly. The. trouble myst be located
and corrected, and the GO-NO-GO fuses must be replaced before continuing the operation., °
The GP-NO-60 gage is mounted horizontally on a roll-over aluminum skid frame. . . .
Quick-disconnect hose couplings are provided for the inlet and outlet connections. A pregbure .
gage and 3-way plug are provided to monitor either the inlet or outlet pressure. A grounjﬁ‘egv_'
. and separate ground lead assembly are provided for grounding the skid frame during operation:
i’ Steel tiedown or towing eyes are provided at the four corners of the skid. Two aluminum
lifting eyes are welded to the top of the roll-over frame. -

Mty tew ' o ¥ { @;
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: Fig 1-13. Fuel monitor assembly.
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EXERCISE:  Answer the folTowing questions ‘and ‘check youf responses against those listed at
the end of this study unit. o o

- 1. The pyrpose of the G0-ND-GO gage 1s to remove solids and watery; but more
importantly te acE/gs a - :

N

] . . Lt} ) . L
/ Y- f11ter~separator. ¢. fuel cleanliness monitor.
' . b. marfifold? d. hose couplihg. ~ - ; ,
N 1} -
2. When the GO-NO-GO gage shuts down the fuel flow, the . is not
opérating properly. !
a. ?t;ter-separator" c. fuel cleanliness monitor
b. manifold _ d. hose coupling ;
, \ .2
3. ‘When fuel flow problems are corrected, the GO-NO-GO gage ) must be
changed. N - . “
*a, cartridges . c. fuses L Sy
b: canisters . , d. tanks - ' .
' Work Unit 1-10. THE FUEL METER/REGISTERS : ’ ,
™, .

IDENTEFY THE FLOW RATE CAPABILITY OF THE FUEL METER/REGISTER.
IDENTIFY TWO FUNCTIONS OF THE FUEL METER/REGISTER. ¢
_ , e

The purpose of the meter assembly is to register and-show you how much fuel, in
_ gallons, is dispensed and received. A visible ragister, located on top of the meter, records
. . fuel being dispensed at each {ndividual operation as well as keeping a cumulative total of all
: fuel issued, or-received. ’ ' . : N .- . . )
' . The 3-inch meter/Pegister assembly, equipped with 4-inch coupler and. adaptex, (fig
i 1-14) is a 1ightweight, portable, skid-mounted unit consisting of a meter, visible register, . \
grounding rod, wire and clip:assembly for grounding, and two quick-d¥sconnect coupling-halves )
for connecting hoses. The meter consists of a short section of pipe with a chamber that
houses a rotor capable of -metering fluids at flow rates between, 50 gpm and 650 gpm at a_.
maximum pressure of 200 psi. The meter is factory-tested and factory-calibrated before
! shipment and can’be readily field-adjustable with no special tools. There are no close
clearances with the meter body, thereby eliminating the need for strainers. The rotor,
powered by flow, uses a permanent magnet and coupling to drive: the externally mounted ,
 mechanical register. The inlet and outlet connections of the meter are threaded and equipped
with guick-disconnect doupling-halwes. The base of the meter is bolted to the frame.

e Note:  HERS requires two 2-inch meter. assemblies. They are-cond@tted'downstreaﬁ of ) o

oo . T the fuel monitor and can record 99999 gallons. AAFS has two 3-inch and six (
: ’ 2-inch meter assemblies. _ )

x
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Fig 1-14. Three-inch meter registér assembly.
e - » ) .
EXCRCISE:™  Answer the following questions and check your responses against those listed at
‘the end of this study unit. .
. : 1. The flow rate capab¥lity of the meter/register assembly ranges between 50 gmn
and gpm.
a. 100 €. 600
b. 350 *d. 650 !
2. The purpose of the meter/register assembly is to register and show how_much fuel is
3. dispensed in gallons. Toc dispensed and received in gallons.
' . ~.b. recetved in gallons. d. missing in gallons.
. 3. The 2-inch meter assemly can record up to . gallons,
¢ . - - . i
_ a. 999 g - c. 99999
- ' b. 9999 d. 999999
Work Onit 1-11. THE ‘PRESSURE REGULATOR
: IDENTIFY ONE PURPOSE OF THE PRESSURE REGULATOR..J .
s r « »
IDENTIFY THE ADJUSTMENT RANGE OF THE PRESSURE REGULATOR.
> The pressure regulator (Fig. 1-15) assembly is essentially a diaphragm-activated o v
hydraulic regylating valve equipped with suitable quick-disconnect fittings so that it may be
readily installed in the AAFS. [ts primary purpose is to 1imit line‘pressure on the downhill
gr@des. - . A - «* i -
19 ﬁ . . ) ~
i - - -
. .‘ . L . - “1-15 .
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Aruitoxt provided by Eic:

Internal fuel pressure is controlled by the pressure regulator valve, which, in turn,
{s governed by the adjustment of the reducing valve located on top and toward the discharge
end of the requlator assembly. The reducing valve is designed to provide sensitive contvol of
the pressure regulating valve in order Lo insure accurate regulation of the fuel discharge
pressure. The reduting valve is adjustable within a range of 30 to 110 psi. A flow control
valve, which is connected to and works in.conjunction with the reducing valve, controls the
rate of pressure flow to-and from the top of the pressure regulating valve diaphragm in order
to provide a bdYanced opening or closing of .the vdlve. The selector control, which is a 3-way
valve located in the tubing below the pressure gage, enables the ‘operator to obtain readings
of the inlet and discharge pressures of the pressure regulating assembly. '

e

®

S
. 1. Adjusting~sfriw - 3. Flow control valve '
2. Reducing control 4. Adjusting screw
) -
_Fig 1-16. Six-{inch regulator assembly Flow control valve
. .
. ’ »
J
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EXERCISE:  Answer thexfollowiné duestions and check your responses against those listed at - ¥
the end of \this study unit.

1. The primary purpose of the pressure regulator is to 1imit line pressures on

a.. flat‘]and;.' ' c. downhill grades. / v
b. uphill grades. _ d. underwater areas. - . .
, 2. The item of édhipment that is adjustable within a range of 30 to 110 psi is the . -

a. dischargé valve. - C. 3-way.valve.: . '

. b. reducing valve. : . d. gate ¥alve.

' ' . ) (‘ p . !

. + Fy . ) . . - -
Work Unit 1-12. THE .FUEL MANIFOLD *- ' : '

GIVEN FOUR MANIFOLD ASSEMBL IES AND THE CHARACTERISTICS FOR * ) :
EACH; MATGH EACH MANIFOLD ASSEMBLY WITH ITS CHARACTERISTIC. s )

the product 1S received from the booster station and channeled to the tank farms. It is also
used to channel fuel within the tank farm. ©

- Six-inch manifold (11). This manifold 1s~equ1pped with six gate valves and is
. ' used primariTy Tn. the distribution a?d’¥upply of fuel to the tank farms.

. ~
Four-inch mahifo¥ds. There are two 4-inch manifolds, one is equipped with gix
gate valves {12) and the other is equipped with five gate valves (13). Each
L SN “ ot manifold is central to each tank farm and is used to distribute fuel to the .
’ o tanks and the dispensing stations..Both the 6-inch and 4-inch sizes are y
equipped with quick dis&onnect adapters and couplers plus-dust plugs and caps.

g Orum unloading manifold (14). * This manifold connects the 2-inch syction lines
: ’ to the drums and the 4-inch suction 1ine to the pump. .

. 4 T
Fuel-dispensing manifold (15). This manifold connects the 4-inch discharge

- hose to the 2-1nch dispensing hoses. _ .
A T~ ’ E ‘.’ * .,‘
v ' . ' v
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. Cam Lever
: 11. Chain

. Reducer

. Reducer
Cap

. Cam Lever
. Rivet -

. Ring

. Nut

. Bplt

. Washer
10. Gasket

11, Coupler Assembly

12, Arm\

@Gﬁ—’l@u‘bf&!\:—-

15 ‘anifo]d, fuel dispensfing .

Fig 1-17. Manifold assemblies. .

€
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1. Skid Assembly 6
2. Valve Gate 1
3. Adapter Assembly 8.
4. Cap 9
5 10

13 Manifold assembly 4-in.

P ;
14 Manifold drum unloading

o
. Rivet
. Ring
Chain
. Coupler Assembly
. Plug
1. Mamlold
L2, Coupler
3. Capm Lever
4. Thiver
3. Ring
J6. Adapter
7. Gasket !
8. Bolt
9. Washer
10. Nut
* @
. \
\ " e
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tings and manifolds in the system cdn be connected-
pter. Figure 1-17 shows various types of fittings and
wide variety of fittings and manifolds makes the system
ftuations and terrain.

Fittings and manifolds. A1l f
together either directTy or with an
manifolds issued with the system. T
adaptable to practically all types

EXERCISE:  Answer the following questféns and check your responses against those 1isted at
the end of this study. unit. ™ _ .- :

\ ’

Matching:  Column 1 (items 1-4) lists four manifold assemblies. Colum 2 (a through d) 1ists
identifying characteristics of each of, the four manifold assemhliés. Match each
- manifold assembly in column 1 with its identifying characteristic in colum 2.
Place your answers in the spaces provided. - -

»

Columm 1 = . Column 2
Manifold assenbly ° R - Characteristic
R 4-inéh manifold _ a. 5 or 6 gate valves
2. 6-inch manifold o B 6 gate valves
____ 3. Drum unloading manifold c. 2-inch suction’lines
4 EMY1 diépehsing manifold d. 2-inch dispensing hose
Work Unft 1-13. THE 20,000 GALLON COLLAPSIBLE TANK .

DEFINE THE."FLOATABLE ROOF" PRINCIPLE.
STATE THE THREE MAIN PHYSICAL FEATURES OF THE 20,000 GALLON COLLAPSIBLE TANK.
The 20,000 gallon tank (fig 1-18) is designed for storage of Tiquid fuels in military

operations. Safety was also considered in the design of thesg tanks. When the tank has fuel

in it, the top of the tank aliways comes in contact with the fuel. This is called the
"floating roof" principle as it minimizes the air space where fumes accumulate, thereby making
it safer. Collapsible tanks also cause less contamination than the meta} rigid type. They ™
are comparatively light in'weight and, when_not in use, they are placed in tank chests for
compact storage and easy handling. - : :

This high-capacity tank 1is ised in both systems (AAESwor TAFDS). It is constructed of
square-woven fabric, impregnated with patroleum-resistant mati##ial and can be folded compactly
for storage in the limited space of a gﬁgk chest. Coatgd fabric hand straps are provided
along the sides of the tank for moving and positioning before filling. This 20,000-gallon
tank, when filled, assumes somewhat of an elliptical shape approximately 23 feet wide, 5 feet
9 inches high, and 25 feet Tong. The tank (1, fig 1-18) is equ1p¢§ﬁ“ﬁ1¥h one inlet (4, fig
1-18), ane outlet fitting (2 fig 1-18), and one vent fitting (3, fig 1-18). “To permit
inspetting, cleaning, and repair?ng of the tark, an oval closure plate is provided near the
énd of the tank. The vent fitting is equipped with-a relief valve to permit venting of fumes

during warm weather loading and unToading operations. . -

-

1 - Tank 5 Ground cloth hand straps '
» 2 Discharge .fitting 6 - Tank hand straps Cor

3 Flame-arrestor vent 7 + Ground cloth |

4 Inlet fittings : . _ . B

. . . “ y ] .
| Fig 1-18. Collapsibie 20,000-gallon tank. /
i * ) [ ]
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, a. Tank chest (fig 1-19). The tank chest is the container that is also provided with all
-~ 20,000-qaTTon-capacity collapsible tanks. 1t is constructed of lightweight aluminum and-it is
e?uipped with cover (1}; carrying handles (2) for manhandling; 1ifting hooks;(3) for hoisting
with a 1lifting device; and towing eyes (5) for movement by means of towing. One.epd of the
shest _is partitioned to accommodate the inTet and outlet fittings. the ‘vent asserhly, and the
-ank repair kit, - . .

. . §
AL
Y-
A
R

¥ v
e
Y oae smLa

K\\\ ~
S "
- -
1. Cover . N - A. locking handles (7 required) PN
" : 2. Carrying handles (14 required) . 5. Towing eyes (4 required) '
. 3. Lifting hooks (4 required) * 6, Tank chest bhody
‘ A . . Fig 1-19, , Tank chest. _ o
Y b. Ground cloth. A& ground cloth is provided with each collapsihle tank. The size of the
. cloth depends on the size and capacity of the collapsible tank. Its purpose-is to protect the :
4} tank. .The ground cloth is a sheet made from nlgberized nylon with eight coated fahric ha"d~§r '
straps provided for moving and positioning. After the berm has been prepared and inspected ™.
for stones, sharp ohgtacles, atc., the ground ¢loth is positioned in the bern to conform -with
the dimensions of tHe tank. It acts as a bed for the tank, thus affording further protection.
. < - Ry .
. EXERCISE: Answer the following questions and check your responses again§t those listed at
. the end of this study unit. ' ‘
o 1. Define the floating roof principle. )
? ) . @
P l.. ' _,;’.?"% ‘. _x.\\.\
- 2. What are the three major physical features of the 70,000 gallon tank? = .- .
_ . A
,a' * : " ."I . LR
) b. * by ) o e -
R x Q P e
. Work Unit 1-14. THE 500-GALLOM DRUM . : : ‘ e
S . - . "“
" IDENTIFY THE QUANWS;Y OF 500-GALL-ON DRUMS USED IN THF HERS. E
. IDENTIFY ONE ELBOW COUPLER VALVE CHARACTERISTIC. ' : .
) S




-

" tne 500-gallon drum (fig 1-20) {s a durable nonvented collapsible container. When - f
tilled, the drum assumes a cylindrical shape and is approximately 6 feet 8 inches and 3 feet
10 inches in diameter. The drum is constructed of fabric impregnated with fuel-resistant

synthetic rubber. The body is equipped with a closure plate (fig 1-21) on each end. CLach
closure plate is equipped with a swivel ring and two anchor shackles. The shackles are for
the attachmentiof 1ifting slings, for attachment to parachutes, or for use in towing the
container short distances. Thk drum must not run over sharp objects or rough terrain, Filled
druns can be transported as air cargo or by helicopter as an external load. The drums,
however, will not survive a free-fall air drop as they will burst on impact. The front
closure plate is also equipped with a check valve adapter and elbow coupler valve with a dust
cap. You must remember that this valve opens and closes just the opposite of most other
valves. The valve opens with a clockwise motion and closes with a couUnterclockwise motion.
When collapsed, the drum can be folded to permit transportation. This type drum is the main
storage component for the HERS'which has eighteen of them.

<

Id

1. Coupler elbow valve assembly 3. Swivel plate 5. Fuel/Defuel
2. Check valve assemhly adapter 4, Shackle : valve assembly

. Fig 1-21. Drum, fabric, collapsible, liquid fuel,
. 500-gallon-capacity (nonvented).

' '_ 1-21
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To facilitate the usegﬂ'the drum, a co]]apsi;ke yoke. (fig 1-22) provides a means for
towing the drum short distances and far 1ifting with power equipment or by helicopter. The
yoke is constructed of two sections of tubular steel with each section having an upper leg,
connecting leg, and brace. When assembled, the two sections connect at the braces, the upper
legs .forming an eye. The yoke attaches to a shackle on each end of the drum.d

L B 8 {

[

R : - N s
1 0

1. 500-gallon drum 4. Pintle

2. Yoke . ‘ﬁ 5% Clevis _

3. * Cargo Truck v . ) ' _ \

. Q
—  Fig 1-22. The 500-gallon drum with yoke att‘Fhed to cargo vehicle.

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

the end of this study unit. o~
1. The'HER§ contains 500-gallon fuel drums.

a. 6 : c.. 15-

b, 12 d.. 18

-

. o, .
“2. Unlike most gate valves, to close the elbow qup1er valve you should

a. turn it clockwise. ' c. push. )
b. turn it counterclockwise. d. pull. . . o
Work Unit 1-15. EMERGENCY REPAIR KIT/GENERAL REPAIR KIT . -

IGENTIFY ONE CHARACTERISTIC OF THE EMERGENCY REPAIR KIT.
IDENTIFY ONE CRARACTERISTIC OF THE GENERAL -REPAIR KIT. - -

When you work with fuel drums and collapsible tahk§, 1eaksiand seepage, are
inevitable. Hence,-repair kits have been developed to make quick;q\d efficient repairs. ™* .

/ Emergency repair kit. An emergency repair kit is furnishe ' with each collapsible tank
and is stored in the partitioned end of the tank chest. The kit includes mechanical repair
patches (fig 1-23a) and gaskets nécessary for emergency tank repairs. New procurement tanks
will have threaded tapered wood plugs (fig 1-23b), in three and five inch sizes. The two
wooden plugs vary in diameter with the three inch size having a one-quarter inch diameter,
while the five inch size has a one-half inch diameter. a '

. ) :

.1-22 | E}ES | | . ?
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3/4 DIA. I/4 DIA.
=172 DIA. 172 DIA.
DIMENSIONS IN INCHES
' \
\ . .
) o Fig 1-23(a). Mechanical Repair Patch. Fig-1-23(b). Threaded tapered wood plug.
) General repair kit (fig 1-24). This kit consists of spare parts, gaskets, packing, y
and.a 1imited number of tools for the routine maintenance, replacemeht, and repair of
individual items in the system. It also includes evacuation kits for 4- and 6-inch hoses, and -
"a cogbustible gas indicator for detegting hazardous vapor accumulation. Hose clamps (4- and
6-inch gizes) ?fig 1-25) are also contained in this kit. AIl items are stored in three
Tightweight, aluminum chests which comprise part of the kit. N
b A .
~ ‘ ‘
{
A .
- Fig 1-24. General repair kit chest.

1-23 | .
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4 Cran Agny
j ’ R Arm®

1. Hing
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8 Reveiver

7 Washer

b ‘l!:dl

o Naender

‘ e Caonpling

[§] Eatuctor
\ Ansy
L ¥ Conrpling
it \Washer
1N} Conpling
(%] rdy v
13 Hax

L Y L J ) \ ‘
Fig 1-26. Fuel Hose Evacuation kit.

f">‘.

Fuel hose evacuation kit (ffg 1-26). This kit is connected to an air compressor and
is used to purge hose Tines to clear them of fuel. The ball should be well lubricated with

GAA to allow it to pass through all .kese connections.

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

the end of this study unit.

1. The-eMérgency repdir kit is furnished with patches, gaskets and

-and

a. bolts, c. clamps,

b. adapters, d. plugs. ¢
2. The general repair kit includes evacuation kits for

hoses. s .

a. 2-inch, 4-inch c. discharge, 4-inch

b. 4-inch, 6-inch d. discharge, 6-inch

Work Unit 1-16. BULK FUEL HARDWARE
IDENTIFY TWO TYPES OF FUEL-SERVICING NOZZLES.
STATE THE PURPOSE OF THE LIQUID SIGHT INDICATOR.

STATE THE PURPOSE OF THE STRAINER ASSEMBLY.
STATE THE PURPOSE OF /THE WYE COUPLINGS.

1-25.
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This work unit will cover nearly all of the nozzles, gate valves, and other

miscellaneous hulk fuel hardware. KHowever, miscellaneous shpuld not be taken to mean triviq}

as each piece of hardware has an important function.

a. Fuel-servicing nozzles. There are two types of fuel-segvicing nozzles that you must
be concerned with (fig 1-27). ' " ’

(1) Pressure type. The 2-inch pressure locking nozzle (1) is primarily intended for
use In fueling or defueling various items of ground equipment such as the
500-gallon collapsible drum; it may also be used for fueling helicopters. The

.4-inch pressure lecking nozzle (2) is used in defueling. These nozzles are
furnfshed with a positive shutoff device in order to prevent fuel and vapors from
escaping when an aircraft is being refueled with its engines in operation.

¢
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Aruitoxt provided by Eic:
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b

8. Fuel-servicing no

-

(2) Service station type or

zzle, 1 1/2-inches
AY - ~

Fig 1-27. Nozzles.

Fl

Gravity Fed. The fuel servicing nozzle (3, fig 1-27),

Sometimes referred to a
nozzle is used in the d
and aircraft.

1

Hardware (fig 1-27b).

H

. (1) Orum unloading valve.

7-276) is equipped with
cans. K .

(2) Liquid sight 1ndica§r.
3-inch (5, fig 1-27b),
the fuel flow.

(3) Gate valve, 4-inch. Th
For connecting either t

f 1anged, connections. ~ T

. components and in major

2

0 .

s the gravity type, comes in the 1 1/2-inch size. This
ispensing stations for dispensing fuel to vehicles, drumgg

- w

i _ .

-

)

\
'

The drum unloading vakve (or suciﬂnlstub assembly) (4, fﬁg'

a 2-inch suctiom tube for unloading fuel from drums and

The 1fquid 3ight “indicator, which comes in threg’éizes,
4-inch (6, fig 1-27b), and ,6-inch (9), is used to indicate

-

e 4-inch gate vailve (8, fig 1-27b) is equipped with flanges
o quick™isconnect adapteys or couplers, flanges or other
he valves are-used throug out the system on the Yarious
frose connections. E

+
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4, {Drum unioading vaive.- 7. Liquia sight indic&ﬁ)r, o-inches '
5. Liquid sight indicator, 2-inches ~ 8. Gate valve, 4-inches -
' - +6. Liquid sight indicator, 42inches - .

!

Fig 1-27b. Liquid sight indicators and valves.
\
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S Wye! Fu‘llng

. Coupler Assembly

1
2
1. Arm
1. P
5. R

‘"K
~4

The suc

¥

~

c. MWye coupl

&

ngs (fig 1-28). These couplings are used as facilitating connect ions

on and discharqge hose transfer lines.

6. Gasket
7. Bolt
8. Washer

9.

10" Adaptér Assembly

Nut

b

s

[

A MWye coup]ings,'fema1e
Wye couplings, male

Fiy 1-28. Couplings.

~

\

1. Wye Fituing 6. Nut
2. Adapter Assembly 7. Coupler Assembly
3. Gasket - 8. Arm
4. Bolt . 9. Pin
5. Washer 10. Ring
1
< ' v



d.” Reducer assemblies (fig 1-29).

For convenience in 1nterconnect1nd the 6-inch and

4-1nch segments of the NFFS, the high-capacity system has four G-inch Cx4-inch A reducer
assemblies (A) and one 4-inch A reducer assembly (B) . -

A 6-in. Cx4-in. Adapter B 4-in. (x6-in. Adapter '

R Fig 1-29. Reducer asseémblies.

. €. Strainer assembly (fig 1-30). The 6-inch skid-mounted strainer assembly is part of
the over-the-benth Fuel supply equipment used when receiving fuel from vessels off shore. Its

purpose is to remove any solid contaminants such as sand and rust that could be sucked up from
the bottoms of the tarker. - .

Fig 1,30. Strainer assembly. °
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which are part of the assembly. that have not been men

~

- ) . :
: f. [pql_adqgggg;assemgl¥. The f621 adapter assembly consists of individual items of
hardware (most have already.been vered in this study unit), which are interchanqgeable
throughout the system. Ths purpole of this assembly of ftems is to allow "hook up" with, or

to connect youwr system to other fuel systems regardless of the type of equiprent used. ™Mtems
tioned consist of various elbows and

fl 19es that help make connectjon the fuel source. The pipe-to-hose adapter is the actual
1ink ®to the fuel source. The [i-inkh eYbow (fig 1-31) is used for the small amph ihious ship
idh. Properly segyred, this elbow wil preventﬂshaf1ng and

over-the-beach unloading opera
pinching dyring the shuttlecraft loading operation.

5

‘

%

Fig 1-31. 2-inch elbow.

— i

L
g. Fuel nozzle stand (fig 1-32). The fuel nozzle stand fs used at dispensiing points.

Its purpose 1s to suspend the fuel nozzles to keep them off the ground and out of the dirt,

. mud, etc? ANil 1eaks fzym the nozzle or conpection can be detected quicker and casier.

v

*‘g 1-32. Fuel nozzle stand. o -

h. Conduit. The purpose 6f\a conduit is mainly tocptotect the hose. It provides a
tunnel under roads where traffic'might damage it. Two types of conduits currently afford this

protection. They are the: )

R
".

. .
3 v
)
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(1) Small-pipe type. This conduit is 8 inches in diameter, comes ‘in sections 10%feet
Tdng, t:j‘piTTaccommodate hose up to W inches. It is not recommended for use
»

withsthe M-inch hose although it could be used. .
(2) Nestable fipe. culvert.  This s

type of conduit s Ffabricated ’

from 2-foot corrugated - .

galvanized steel half-sections,

each section 2 feet long,

When assembled, this 2-foot-diameter

culvert has some advantages over

“the smaller type. It can easily Y
accommodate #hy size hose in the
system, and it is ,more durable and
versatile, ¥ :
[ 4 \
- ¢
- r
‘ £
) 1 Culvert halves
2 Bolts
‘ 3 Nuts
Fig 1-33. Nestable pipe culvert. -
- \
EXERCISE:»  Answer the fo]]owiﬁg questions and check your responses against those listed at ’
the end - of this study unit,
1. The two types of fuel-servicing nozzles are: !
: ' \
a. , .
b. : : %
2. What is the purpose of the liquid sight indicator?
* . - ‘ A
3. The purpose of the strainer assembly is .
4. The purpose of the wye EBUB#iqgs‘is o T
SUMMARY REVIEW
Now that you have completed ‘this study unit, you have learned the operating
characteristics of bulk fuel equipment. You have also learned the proper uses for the items
of balk fuel equipment according to each item's nomenclature purpose, capabilities,
limitations, and assembly procedures. ' -
Answer$ to Study Unit #1 Exercises -
. . . “
Work Unit 1-1. | _ 2 oare -
1. a, . : : .’
2. a. a
Work Unit 1-2. . , ,
‘ 1. d - ' " -
. d. . 9 : o
2. b, : _

. 1-33 44
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: Work Unit 1-3. , n ) L. h :
T 1. a.
2. a.

Work Unit 1-4.

"1. a. Gasoline " 4
b. Jet Fuel '
c. Diesel Fuel -
! d. Light Liquid Petroleum fuels
e. Water :
I 2.« C. '
. work Unit 1-5. 7
k ’ 1. a.> Non-collapgible - a .
- © 4. Cannot be coiled
c. Has excessive weight and stiffness
! d. Not designed for positive pressure - ] : .
v 2. C.
Y3 c. ‘
» 4. c. . - ,
Work Unit .1-6. )
L
1. a. Filter out contaminents - ‘ o
: ) b. Perform a coalescing action . o
A 2. b. B ot "
. -
: Work Unit 1-7. : MR
: _ e '
; . 1. c. -
j 2. - d. : v
] Work Unit 1-8. e T
;' «* '
| , 1. a. *
’. b, . * T -
/ ‘ | | ;
J Work Unit 1-9. .
| P, . |
. 1. c.
2. a.
3. c. . o
Work Unit 1-10.
J
/-
1. d.
2. ¢ .
3) ¢ .
Work Unit 1-11. ' -
A . td ) )
R 1. «c. o R
: 2. b. tu ) -
Work Unit 1-12,
» ’ < “
” 1 a .
2. b.
3. c. .
4. d ' LI A c
Work Unit 1-13. . . .
1. whenfthe tank is full and the top of the tank rests on the fuel. " L
2. a. One inlet ) ’ L, . o '
b. One outlet ’ : .t ‘} .
c. One vent fitting X .\;,f, E \ -
. : /
1-3% .
41 7, ?f . .
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Work Unit 1-14,
1. d. B
-2 b. .
Work Unit 1-14,
1. d. -’ ) - : ?
2. 4-inch, 6-1nchw
Work Unit 1-16. S B ) )
1. a. Pressure type L , -

b.. Service station type or Grivity Fed
2. To indicate fuel flow : S :

- 3. To remove sand and rust when receiving fuel over the beach from a tanker
4,

¥ "~ To facilitate connections between suction and discharge transfer Yines,
) &,
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STUDY UNIT 2

BULK FUEL SYSTEMS
STUDY-UNIT OBJECTIVE: WITHOUT THE AID OF REFERENCES, YOU WILL IDENTIFY THL BULK
FUEL SYSTEMS, THEIR DIFFERENCES," AND THEIR APPLICATIONS. 1IN ADDITION, YOU WILL
IDENTIFY THE REQUIREMENTS FOR STTE SELECTION, CONSTRUCTION, AND INSTALLATION OF
BULK FUEL SYSTEMS. v

Work Unit 2-1. BULK FUEL SYSTEM SITE SELECTION

[DENTIFY TWO TYPES OF UNLOADING UNITS.
TDENTIFY BOOSTER STATION SEPARATION,
LIST THREE FUNCTIONS OF THE "LINEWALKER." !

TDENTIFY FOUR TANK FARM SITE FACTORS. .

Plans of commander . Normally, before anw operation, the site*of the beach unloading

sthtTon Ts given to the platoon assigned to operate all stations in the system. The commander
decides which route to take from the beach to the final dispensing point. Overlays will be

be used.

: the tank farny_

given by the commander to the platoon commanders and platoon sergeants, showing the terrain to

The terrain is the most important factor in the plans of the commander. When fuel
transfer operations are carried out on very hilly terrain, the booster stations may be only

‘// 1/4 to 1/2 mile apart. After studying the plans of the commander and the general terrain
features, the platoon commander selects the syte for installation ef the booster station and

A

Beach'unloading station (fig 2-2). Terrain must accommodate amphibious craft. The site

should be downwind and downstream of the main landing area to prevent endangering the entire-
operation through ignition of fuel vapors. The site should be removed from other congested

traffic.

~ “tanker.

t receive the initial purge. ,

Concealment and cover should be considered. A bottom line launching area requires
an area 100 feet'wide by 200 feet in depth near a level beach with argrade very similar Yo the
natural grade of -the surf zone. While plans for the beach unloading site are being made,

o plans must also be made to provide for the initial purge of the Navy line leading in from the

There are several methods of receiving the initial purge fué{ at the beach. One

method is to-install an extra collapsible tank at the beach to receive the initial purge (the

more economical method). The fuel may be put into the main system after all of ‘the dift and
pipe seal have settled to the bottom .of the tank. Install the beach unloading station to

Y

Unloadihg units. To supplement and add to the versatility of the fuel system, unloading

- units are used when or if the beach unloading procedures become ingpgmrative or when a part of
. the system requires additional supportGg These unloading units can he’installed anywhere in
i

: the system, provided there is a pump a

lable. ue

‘a. Drum unloading unit (fig 2-1). This unit enables the system to be supplied by drums.

Again, anywhere in the system where there is a pump, this unit may defuel six drums

simultaneously.

b.
accessories for unloading miTitary dnd commercial truc

- N )

and rail tank There is no set

Bulk tank unloading unit. This system consistgéof various itj;2/6f hardware and
s,

« wdy to assemble this defueling system; its assembly depends solely on creative thought.

-,

-«

~
~

( ’ 1 ]
< /” ‘
’ v& ) *
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1. Drum unloading valve > 5. Wye, ACC v _él

2. Suction hose, 2-inch x 25 ft . 6. 600 gpm pump *

3. Drum unloading manifold 7. Discharge hose, 4-inch x 50 ft
4.

Suction hose, 4-inch x 25 ft,

+

Fig 2-1. Drum?unloading assembly.  ~..

Booster station. Normally, the first station installed after the beach unloading station
i< the No. 1 booster station. It is usually installed at a distance from the beach, dependent
upon the plans of the commander, the hose” allowance, and the terrain. The site should be on
level terrain, if possible, and in a place that provides natural camouflage. Operations at
the booster station are simple once the station is installed and ready to operate. When
“construction of the booster station site is completed, the tanks should be at least 120 feet
apart and in berms no larger than 1 1/2 feet outside the tank. Figure 2-3 shows a booster : -
station. The noncommissioned officer (NCO) in charge of the booster station should maintain « '
communications at all times with other stations in the system. By doing so, the transfer rate
can be controlled more readily. The rate must be about the same for all stations. If one of
the stations pumps at a reduced rate, it will become overloaded with fuel. The transfer
should flow evenly throughout the~entire system. Booster statioh personnel must provide their
own guards and patrols. Thé patrol's (more commonly known as "linewalker") mission is to
guard the lines from enemy troops, inspect them for leaks, and report any incidents. - The NCO
in charge of the booster stat¥on selects the personnel to patrol thg’jine and stand guard

around the booster station. . ) v

L 4 o ( ' - . l
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purge of the fuel containing water/sediment.

. ‘) . well.
' _ )

) > ,
: C : A. From off-shore C. To boost pump
~ / - . shuttle craft assembly .
. B. Pumped from 0. Sump tank

. . tankers or other

of f-shore sources

<
- ’ “

v [ 3 } / 1
S \ ¢ ~ . ’ .
’ \ ’ L \
- . . N
- o
3
1 ) ]
*{  » , b
r - F ] 3 ‘4
. ™
N ‘ ,
-~ 4 )
> . < -
.‘ - 1. Pressure locking nozzle, 4-inch 8. Reducer, 6C x\4A
. \ 2. Suction hose, 4-inch x 25 ft ¢, 9. Meter, 3-inch
- "y, 3. 600-gpm pump . 10. Reducer, 4C x 6A
) - - 4. Discharge hose, 6-inch x 50 ft. : 11. Wye, CAA
‘ 5., Manifold, 6-inch 12. Gate valve
6.l Strainer, 6-inch @ 13. Discharge hose, 4-inch x 50 ft.
y R 7. Sight indicator, 6-inch . 14. Soﬂapsible tank '
- Fig 2-2. Beach un]oadﬁlg.-assembly. B
‘ N

TR | o v : . _ 23

B = =

L

Note: The arrap_‘gement of equipment as shown is a practical method of recefving an ipitial

The method is safe and economical, as



TO BOOST

PUMP ASSEMBLY +—6/D

OR TANK
FARM ASSEMBLY

1.
2. 600-gpm pum
3. Suction hose, 4-inch, x 25 ft.
4. Collapsible tank
o
/ b 22 %Y
)7.
/
[ \
O

Discharge hose, 6-inch x.50 ft. .

‘FROM BOOST PUMP ASSEMBLY$ .
OR BEACH UNLOADING ASSEMBLY

. Discharge hose, 4-inch 0 ft.
. Gate valve

Wye, CAA _
Reducer, 6C x 4A

DO~
. e

Fig 2-3. Boost pump assembly.
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Selecting the tank farm site. The site af the tank farm should be on terrain as level as
possibTe.” Factors to be considered are: accessibility to roads for ease in dispensing fuel;
dispersal for decrease in target attractiveness; and ease in berm preparation. The max imum
distance from the tank farm to. the dispensing point should not exceed 1,000 ft and the minimum
distance should not be less than 150 ft. . -

EXERCISE: - Answer the following questions and check your responses against 10se listed at
the erd of ,this study unit.

-

1. Two types of unloading units are the . and

a. drum unloading unit and booster station. .
b. bulk tank unloading unit and drum unloading unit.

C. system unloading unit and booster station,

d. drum unloading unit and system-unloading unit.

2. The booster station tanks should be placed s apart,
-a. 100 feet c. 151 feet - s

b. 120 feet d. 175 feet '

3. The three duties of the "line walker" are:
. R -
/

a. -

b' ' - N 1.

C. . ' ( - -

4. The tank farm site has four factors that must be considered. ThesegifOf factors
L

are:’ L,

’ -

a. accessibility to roads; ease jﬁ'dispensing fuel; contour:of tenféin; and fuel
replenishment. ’

b. natural .camouflage; fuel replenishment; equipment dispersal; and ease in berm

<" preparation. ' "

C. equipment dispérsal; contour of terrain;(ﬁtcassibility to roads; and natural

@ Camouf lage. .

d MBequipment dispersal; ease in dispensing fuel; accessibility to roads; and ease

in berm preparation. : ’

»

Work Unit 2-2. SITE CONSTRUCTION AND INSTALLATION
. STATE TWO FACTORS TN BERM DESIGN AND LAYOUT.
IDENTIFY THREE ‘CHARACTERISTICS OF THE BERM.

[ LS - "

NAME TWO TANK FARM DESIGNS.

_ Design and layout. For fire safety, all tanks should be installed in individual berms.
There are two important factors to consider in tank berm design and layout. The first factor
to consider is to install the tanks in berms which will confine spilled fuel to tha smallest
possible burning surface and the second is to construct berms with sufficient separation so
that one tank burning will not ignite any adjacent tanks. Safe tank/berm spacing is
cy¥ ally dependent on the interior size of the berm because of the burnirig surface area.
Many field installations have been mage with the berms spaced too close or even containing
more than one tank. Enough real estate should be allocated to tank farms sv that a fire in
one tank will not spread to destroy the wntire tank farm. Center to center tank/berm spacing
of 3 3/4 times the diameter of the interior of the berm size for one tank 15 safe. -

Many tank farms have used a radial design With six tanks installed in a circle (fig 2-4).
A safer recommended arrangement is two parallel rows q‘ithree berms spaced about 120 feet on

" center each way, fig 2-5. o .

2
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Fig 2-4. Radial tank farm. -
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. Fig 2-5. Parallel tank farm. arrangement.
& >

The flow’ of fuel from the booster station will enter one of the three coupler ports on the

" manifold wnit. The three adapter port valves are connected to discharge hoses directed to the

intake connections of iix tanks. These three hoses are diyided by the wye couplings so that

each valve of the mani old serveisfwo tanks. A suction hose is installed on the outlet of .
each. tank. - These hoses join in¥e~another wye coupling so that only -three suction hoses need

be attached to the suction ports of the pump unit. ~Only one discharge line is necessary from

the pump un-it; it may run onto another tank farm or be used to connect to the dispensing

. equipment. - A discharge-hose should be run back ‘to the manifold unit so that the fuel can be

reci;cu1ated within the tank farm. . _
’ : . ) .. L .
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Ground preparation and equ ipmen

T _ -~ . ‘
t placement. If the area selected for a fuel* syitem site

has shortcomlays, preparing 1t for
time is of utmost importance, const
desirable so that all the station e
accomplished with a. tractor.

a fuel system could become a large earthmoving job. Since
ruction is held to a minimum, Grading the area is )
quipment may be installed on the same plane; this can be

2. fTank berms. Each tank -should be installed in a berm of sufficient sizé to contdin

twice the voTume of a cofipletely fi
an area to accommodate the tank -to
dike, the sides of which should be

1led tank. The berm is formed by removing enough soil from
be used. - The dirt removed is used to form the protective
as steep as possible to maintain the minimum possibiﬁ

. to

burning surface. The-walls and floor of the berm should be smooth and compacted so as

damage the tank. Figure 2-6 shows

approximate dimension of the 20,000-gallon-capacity-tank is 55 feet by 55 feét. The removed

soil is piled along the four sides.

a berm design for the 24 x 28 foot 20,000~gallon tank. The

v

The inside height may be 6 feet from the bottom of the -

berm for the 20,000-gallon tank. The maximum outside height of the berm sill should. be only 3-
feet so that the berm jtself does not become an obstacle to firefighting efforts. The base of

these walls is about 6 feet wide.

-hose buried under a berm wall runni

Tank berms’ should have a drain.” A noncollapsing suction
ng to the lower outside area or a drainage ditch may be »

used. If a tank fails (punctures or bursts), a valve or removable hose could be used to
prevent the fuel from draining {into areas where it could become a fire hazard. °

-
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b. Tark installation. Inspect the bottom of the berm carefully and rerove all sharp
objects that may damage the container., Spread the ground cloth over the bottom of the berm,
then unroll the task In the berm. The tank is now ready for further assembly and filling
operations. :

¢. Pump installation. The pump wmust be placed on a level firm soil. If possible, the
suction manifold should be at or nearly level with the supply source in order to avoid high
“suction 1ifts which reduce the capacity of the pump; suction 1ifts exceeding 10 feet myst be
avoided, particularly in hot climates. The stand supports of the chassis are eXdended and
chocks (stoness blocks, or timber) placed under each wheel to prevent movement durin?
operation. Rémove the ground rod from the chassis and-drive it into the ground to within 3 to
e 6 inches of the end, and connect the grounding wire to the pump. The pump !nit shoyld be
installed as close to the tanks a@ safety permits, normally not over 75 feet from the. farthest
suctior” port of a tank. r : ' : '

--ui-'-'f‘

. \\L d. ($¢ansfer lines. The hose transfer line mist be laid out along a.course which provides ' ~
'“i?" max imum Concealment. This benefit wil] be lost if a minimum disturbance of natural cover is. : :
. not effected. It will be necessary to lay the hose around large obstructions such as .
i’ ’ boulders, trees, and heavy brush. Major obstructions such as steep cliffs or deep ravines
. should be avoided wherever possible. Flowing streams shquld be crossed, using existing
bridges. If none are available, simple suspension devices should be constructed. If hillside
or valley locations are pessible, the route of the line will be less obvious. Adjacent wooded
areas and hilly sections provide a natural background, reducing the possibility of a

. . .successful air attack. If lines cross barren or desert areas, the hose may be covered with a
thin layer of .sand or dirt if the surrounding color or contour of the ground are not obviously

- v, . disturbed. - - .

.~ . Internal lines and hardware. Interpal lines and hardware must be installed so that
fire lanes can be maintained to ‘the center of the tank farm; this enables firefighting
equipment to be mved*to an advantageous position to fight fire. When.it is necessary to
gross hoses, the discharge hose must always cross over the suction hose--to prevent the )

iYcharge hose from collapsing during pumping operations. All hardware, to include the A
manifold, wye couplings, and’ gate valves, should be placed so as fo allow individual contgol

/FT( ¢  vhen filling or unloading tanks. Manifolds should be grounded, and all hardware placed on the

ground to allow detection of leaks, but not in a manner to permit leaking fuel to form puddles.

f. Dispensing equipment. The most hazardous areas in the entire fuel system are the .
- dispensing points, mainly because of the flow of traffic and Mar ines in the area whg are not
fully aware of the danger in fuel handling. DANGER and NO SMOKING signs must be prominently
o .~, displayed, and dispensing points must be spaced at least 50 ‘feet apart. Dispensing points are :
usually located near a main road and should bé at least 150 feet from the main flow of traffic .
" but easily accessible. Hose must be laid out of the way of the vehicles refuelifg and,
e wherever necessary, conduits must be used to protect.the hose. Each nozzle must secured in
LA 4 hoTder or other device and,iust be properly: groumded. Other items of equipmen®that are
1 essential are the fire extinguisher (placed at each dispensing nozz1lg) and the filter
_separator (placed between the source of the fuel and the dispensing Station).

Fa

~

EXERCISE: Answer the following questions and check your resp0nsé§ against those
the end of this study unit. !

1. The two imporfant factors to consider in tank berm design and la

t are: ¥
M ) . :
a. ) . -
b- R -t * » I
) : . " .1 ) -
v~ 2. The inside height of the berm tay be feet while the berms out51&z {
- . ' » height is - . feet. —
' - A « T .
a. -6, 4 c. 6, 3 i ) -
b. 4,3 d. 3, 4 "ﬂr %S!E N
. . s . .
. 3. The burning.surface of the berm is square feet. . o
a. 900 . " ¢c. 4000 : = e ®
. b, 95 ° ~ d. 4800 o : .
¢ i ) L Q“t ” iﬁ . ) Vo ) .
. & ) Co
< & . ) .
- L8 * . .
- - f i }f‘/
¢ ' . . ' \\ [] \ \ . i
b ) ' '
ﬁ - l l _. & ’ 2-8 ) ‘ "~
,-1;_‘“ - oy’ ~ . '
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. o ) . »
4. The volume of the bermeis \4 gallons, - ,

N a.” 40,000 ST e 1,000 "

b. 40,500 d. 41,500
. 4 o~
. 5. Two designs used in tank farms are e

a. .. :
b. Y "

€

e Work Unit 2-3¥ TuE AMPHIBIOUS ASSAULT ’FUEL SYSTEM (AAFS) : ¢ . {
IDENTIFY THE MISSION OF THE AAFS.
% . IDENTIFY ONE CAPABILITY OF THE AAFS.
‘ \. »

. IDENTIFY THE CAPACITY OF THE AAFS.

o -~

When you are involved in operations where there is no source of fuel available, overland

.or by air, or in support of a major combat operation, the

Amphibious Assdult Fuel System will

. ‘he set up.

Figure 2-7 shows a typical fuel s

ystem from the ship to the dispending points.

The system is designed to store 600,000 gallo

ns of petroléum product.

Including all hoses and

-

tanks at the beach unloading statipn and to the three hooster stations, the capacity would be

over 720,000 gallons. Initially, this system was designed to operate for 45 days without «
haying to replace major components. o AN

The primary mission of the AAFS is to supply cl 111 and 111 (A) to elements of the air

gfround task force. This

includes distribution to ai

bases to ensure that products delivered

are of the proper type, quality, and purity.

o
-
¢
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The system receives fuel and equipment’ from seaborn ships, Tanker ship$ {ssue fuel
through hoses that will either float on top of the water or lay along the ocean hottom. - When
the fuel reaches the beach, it is put through strainer assemblied where debris and
contaminated fuel are separated into a holding tank. When the clean product appears in the
sight indicator, the product is channeled through the heach unloading station and into one of
five tank farms. Through the use of a central manifold, fue)l can be received from a drum
unloading station and tank cars and.trucks. Dispensing stations will be located where they
are desired or where conditions are best. Fuel is transferredf¥o tfe: TAFDS sites from the
AAES site when their fiuel has been received. . ' ; .

Site selection. What you have {s a problem. Imagine having to find a cove or bay deep
enough to handTe ships with a beach area large enpugh to handle 36 collapsible tank%. Thi
could be quite an order but it is.wise to rememper that in combat, you will often settle for a

lot less. A slight incline or ,iver may become an obstacle, but all of the obstacles cap he *

handled when you know your. job. The AAFS can be tailored to fit the mission by ‘either
deleting or adding tanks and components. . T . ]

]
v

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

. The primary migzion of the AAFS 4s to supply class 111 and 111 (A) to elements of

‘the
“ Y >
a. Marine Brigade. oo
b, Marine Air Wing. : © . . \
C. Marine Divison. .
d. Air Ground Task Force. .
. 2. AAFS was designed 1n1ti€51y to operate days without the necessity of.
replacing major components. . N
a. 6Q ¢, 30 -
b. 45 d. 15 -
- . . & \ \
3. The capacity of the AAFS is ’
a. 500,000 gallons. ‘ c. 720,000 gallons.

b. 610,000 galions. d., 800,000 gallons.

[N

Work Unit 2-4. THE TACTICAL AIRFIELD FUEL DISPENSING SYSTEM (TAFDS) a
T0ENTIFY TWO PARENT UNITS OF THE TAFDS:

. IDENTIFY THREE CAPABILITIES OF TAFDS. . ) .
L ' .
When you work>raboard a Marine Corps Air Station, you will undoubtedly work on the TAFDS.
TAFDS is found in Marine Air Base Squadrons and also in the Marine Wing Support Group.

The TAFDS is air transportable, versatile, simple in arrangement and concept, and designed
to meet the Marine Corps aviation fuel dispensing requirements in all _probable operational or
training situations. The TAFDS is based on, “and entirely compatible with the Amphibious .
Assault Fuel System (AAFS). Like the AAFS, the ,TAFDS requires no tools to.assemble,in the .
field.  (As you have already learned, the Kam Lock fasteners on each section of hose simplify
connection.) Basically, the TAFDS system is the same as the tank farm found in the AAFS. The
differences lie in the use of additional major. components and accessories alotted for aircraft
refueling. The TAFDS will normally receive®its fuel from the AAFS, but it has the equipment
to receive fuel from drums, tank cars, tank trucks, and,”under certain conditions, from \
seagoing tankers. ' .

- ~ . . Tevm \'ﬁ “
o ]

Operation. .The TAFDS (fig 2-8) is tapable of receiving and%toring 120,000 gallons of
aircraft fuel and simultaneously dispensing fuel from 18 dispensing statfons. Qepending gn
the pump, the TAFDS is capable/of pumping fuel at the rate of 600 gallons per minute. It is
capable of refueling up to 1§ aircraft at a combined flow rate of 1800 gallons per minute.

The TAFDS size can be incrgfsed by the additjon of systems; however, they mist tontain only

one type of fuel. In ‘dQBSe\Qt\iro.types of fuel, tw?-iii}gms stigld be used, whether in
o d . i '

part or totaWy.
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Refueling. The TAFDS does two types of refueling, cold or standard and hot. The c> :
difference |s as the terms imply. Hot refueling is the transfer of fue from*the TAFDS to the
aircraft while the engines are ruaning. Cold refueling is the transferof fuel from JAFDS to
a completely shut down aircraft. Fire hazards are greatly reduced in this manner. Safety
precau&)ins remain the same in either case and musl be followed.

a. Hot refueling is as follows: The pilot taxis the aircraft into the fueling pits peing
Yuided by the qualified plane captain or ground crew. @ircraft must be dearmed, as well as
having all electronic and electric systems turned off. akes must be checked to ensure that
they are not hot. Ground crew as well as TAFDS personnel must ensure that there is no loose
objects bn the deck where they could cause foreign object damage (FOD). A grounding cable
should be attached and the wheels should be chocked to prevent movement of the aircraft,

»

b. The nozzle operator will ensure that the ground cable is securely fastened Gefore
approaching the aircraft. The pressure nozzle is then inserted into the aircraft and fuel is
pumped when the nozzle operator signals that he is ready. When refueling is complete, the
fuel flow will cease upon a signal from the operator to the nozzle operator. The nozzle
operator will ensure that the nozzle is disconnected and that no hazard exists before removing
the grounding clamp. The ground crew will remove the chock blocks and the pilot will then
taxi the aircraft out of the refueling pits. It should be noted that signals are made either
by hand or by using some other safe devices because of the extreme intensity of noise and the
fact that personnel are wearing hearing protection.
- »

Site Selection. Although site selection has been covered, it should be emphasized that
the TAFDS has special requirements. The TAFDS site needs to be located in close proxinity to
the aircraft dispensing points, usually not more than 1000 feet. Under the best conditions,
the TAFDS site should not be located in any type of depression to avoid having to pump fuel up
hill. The TAFDS site ‘should be constructed according to the duration of the operation or
training. This means that you have to dg the best job you can in the time given.

Installation of major components. Generally, two pump units are used in the dispensing
operation for the TAFDS.  Each pump unit draws from three tanks. After the pump units are
installed on level terrain, connect the suction hose le ding from the suction port of the tank

.to the suction port of the pump unit. The meter assemqiy and filter-separators are installed
-betweenfthe pump unit and the dispensing point. The meter assembly is the last major
component installed before the dispensing nozzles. All'major components of the TAFDS are
equipped with the standard 2- and 4-inch couplers and adapter quick connectors. The filter-
‘separator should be installed ahead of the meter assembly to filter out all sediment and dirt
in the fual to prevent damage to the meter assembly. The fuel monitor is always installed
af;er the filter-separator and generally, but not always, before the meter assembly. -

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

1.- The two places where thé TAFDS is found are the

a. MWSG and MABS.
b. MWHS-and MWSG. .
c. MACS and MABS.
d. MWCG and MACS.

2. The TAFDS is based on and entirely ¢ompatible with -
vy
a. HERS. c. FOD.
b. AAFS. d. HSFRS. ,
3. TAFDS is capable of refueling up to ___aircraft at a combined flow rate of
1800 gallons per minute.

a. 8 c. 12
b. 18 d. 20
- )
4. The TAFDS does two types of refueling. These are standard and
\
a. high speed. c. hot. /
b. quick. . d. endurance. ‘ . -
' !
J y
' ~. $ .
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Work Unit 2-5. THE HELICOPTER EXPEDTENT REFUELING SYSTEM (HERS)
IDENTIFY TWO CHARAC‘?ERISTICS OF HERS.

Sometime in the future, you may be called upon to set up a HERS system (fig 2-9). The

system itself consists of most of what you have learned in previous work units. While the

. equipment and its usage is the same, the mission and the locale you will be workipg in will be
different. This system was initially designed to refuel helicopters at advanced bases and
remte locations. With the introduction of the AV-8 Harrier aircraft, HERS took on an ..
expanded mission. The HERS can be set up at any location that the Harrier can operate from.
This is necessary becausé the Harrier can takeoff vertically and needs no runwgy)and it can be
employed in forward areas. _ : ) N ‘

The HERS can be found containing either the 50-to iOO-gpm pump. The 50-gpm pump is fine
. for helicopters, but the flow rate is insufficient for the Harrier. Therefore, if you know v
g that you will be refueling the Harrier, makelgyke that the 100-gpm pump is available.

Operation. Try to select a leve) area in close proximity to the aircraft refueling area
This 35 important since the suction hose consists of 24 two-inch by ten-foot sections and t

discharge hose consists of 6 two-inch by fifty-foot sections.

~ | | \
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y V-) | : : . Fifp2-9. Helicopter expedient refueling system.
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. n : . 3 .

: : S o SR . o . _ ' S
' ;“- : : .- "f ' T - 2-15 | ._ 67



This- gives you 540 feet of hosé to use for the system.

Place the pump and c¢onnect 4 of the 18 drums, wyes, and hoses as shown in figure 2-9.
Drive the ground rod into the ground and connect it to the pump. Now connect a 50-foot hose
to the pump on the outlet side. Position the filter-separator and attach a ground wire
leading to the ground rod. Attach the discharge hose to the inlet side of the filter
separator, from the pump. At the same time, connect the hose from the outlet side of the
filter-separator to the nozzle and you are ready to go. Most refueling will be hot so you
must take all precautions that you learned for the TAFDS, but most importantly, you must
‘provide the ground for the aircraft to reduce the possibility of static discharge,

Answer the following questions and check your response% against those listed at

. EXERCISE:
"/ the end of this study unit. . ‘
1/ The 50-gpm pump should not be used to refuel the Harrier bécause of its .
a. size. . N . c. flow rate. . '
bh. power. ‘ d. static discharge.
P

2. The HERS cohtains fuel drums.”

a. 6 » ,,/)F _ - c. 18 . ‘

b, 12 “ d. 24 ..

Work Unit 2-6.

-~

THE HIGH SPEED FIXED REFUELING SYSTEM

IDENTIFY TWOYM HARACTERISTICS OF THE FIXED SYSTEM.

)

“When you work at a fixed refueling system, you will qu1ck1y note the absence of bu]k fuel

These systems are located usually aboard Marine Corps Air Stations in varying
These systems are not deployable but have a very efficient track record. Although
you may think that no two fixed systems are exactly alike, you will find that this is not true
when you look into the mechanics of the syftem (see fig 2-10 A-C).¥ The hoses are replaced by
pipelines, a steel or concrete tank replacég the fabric tanks, filter-separator and gate
“valves are built ih. Since you can now identify the equipment and you already know the -
function‘of each, there should be no pr0b1eqh

'equipment
designs.
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Fig 2-108B. C]o.s’eup sht')wing filter-separator, meter, and components
_ of the high speed fixed refueling system.
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) + SELF.SEALING GASKEY . |

~
Lid
OVAL NECK TRACK 8OLT
H
. ¥
7 " "
Y . » .
. HOUSING KEY SECTION - ,
% . » ’
- .
F.L%E—H-. Typical pipeline repair clamp. .
¢ . L & - . N - . .
: Maiﬁ;enance. Maintenance is basically the same with the exception that the hose and 4
pipeTine are repaired differéntly. On the pipeline, maintenance is required for leak ing '
couplings, .split joints, cracked welds, corrosion, -and erosion. The lines must he inspected
daily for leaks. ‘Varying types of clamps that bolt &d\the pipgline- (fig 2-11) are used as an _
expedient method, but the section or area that.is leaking must ¢ replaced or removed and ¥
repaired. .The pipe that is removed can be rgwelded for repair §8>shown in figure 2-)2A. i
Pipeling that is temporarily shut down will have a blind or circular stop plate bolted to the ‘
N end of ®he piping assembly to prevent the leaking of additional fuel. . .
—T—’:\ N - . - .
PATCH . PIT PATCH _ /PIP[UNE &
- ‘ ' J }—[ /- \- .
. ‘ . » | / ) / .
‘ -~ SLAB - - HALF SOLE: .
s - . : - - . ) .
Fig 2-12A. Pipe repaired by weldilg. -
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, Fig 2-128. Valve removed with blingds in place. ey
* Z v.- ‘ N - . . . -1 »
' Valve (figure 2-\3 A through £ should be used -when identifying the different types of
. valves as follows). Jsed in the system, may be rising stem, non-rising stem, globe valves,
lug valves, and chegk valves. Rising stem and non-rising stem are gate valves. The rising
" stem (fig 2-13A) is pasically the same as-that used on a pump. Ingide these two gate valves
there is a differende. The difference’being that on one the stem rises with the internal disk
that allows fuel flo On the non-rising stem (fig 2-1gB), the disk is opened,. allowing the
—-— fuel to flow while the stem remains in the é:u: position. This is caused by threaded grooves
: meshing between the stem and the disk, much e a nut being screwed on a bolt. A globe valve
(fig 2-13C) is like the valve located on a sink faucet. It is used to throttle or regulate
the flow of fuel.. The gdifference here is.that the disc is locates in a horizontal position on
the end of the stem rather than vertically as in the gate valves. Usually, the globe valve is
not located on the main pipel%nce it hempers cleaning. .
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F W‘ 3 Chack valves.

Lome -

SN L g 2413 (conid).

valves. . -
. ooae

L -

F

L
Plug valves {fig, 2~

/o A - - - '

HEH[LO not -have a handwheel to"turn. Instead, there is a stem nmut
that is turned,by use’of the plug wrench.  This nut is turned only a quarter turn to close or P
open the fuel >Qnu*_,lt cannot: be used for throttling the fuel since the only reliable )
positions are opened and clased. This valve is used mainly at the storage tank because it ° N
also hampers cleaning efforts. The check valve (fig 2-13E) keeps fuel flowing automatically
in ontt direction. Flow s sliown by an arrow located on top of the check vdlve. A hinged disk

¢ . opens-to_allow the fuel to flow. If the fuel flows back, this hinge closes, thereby
. - . N
Storage tanks are often the most in(gnga\feature of the system. Figure 2-14 shows a ©

typical tank structure-and the different features that each tank may have. The ladder allows
access to the top of the_tank. On the top are basically three openings: one is the vent; in o
the center is”the access)hatch cover, and near the top of the-ladder is the gaging hatch. The

. 9aging hatch is used for® fuel sampling as well as a visual assurance of the quantity of fuel.
. The access hatch is generdlly used for c]eaningaand purging the tank of vapors while
' cleaning. Yhe vent allows for the equalizing of pressure while the tank is being filled or

. emptied. Arbund the base of the tank is’a water drain-off valve which is used to do exactly
that, drain water.- The access plate is removed ‘when the tank is empty. This allows for
purging tulk tank, access for personnel to clean the sludge, ,and preventive maintenance and
inspect forgof the interior of the tynk itself. The feeder line qr supply line both deliver

~N—— and issue fuel through use of -the p peline. Around the tank area, there is a clear space with

ot : a bermed area. This is the firewall ot berm as you are used to calling it. This bermed area
’ has the same function as that of a collapsible tank. Orains are used in the same manner,

although the equipment may be different. ) ' : .

o

‘e

rgqu]at-iﬁg the direction of flow. - . ) ' w -

.



(>

. . i
E " . .
v ) ) ACCESS HATCH COVER
GAGING HATCH .
. . VENT
vy . - ) «
LY
) ‘.' : —] . \‘ |2 “"“ - . '
LADDER " 8 0’
- , .~ ,.“ it
. : -?
: ¥ ‘ N LD
» \3 /
q
% o
.~ ) AT N S .
w oy i ;,: .
B b a '
WATER v A
: .OFF - A P ) -
e ORAN " = RISING STEM
VALVE . : ! GATE VALVE
. ACCESS PLATE . v : ) a‘
o ) - . “w 4o N\\ -, FEEDER
S ~ BERM ¥ . S — LHVE
* o
- _ .
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\ :Fig 2-14. Fuel storage tank. N T
. N great deal of .care must be exercised when Workigg around the storage tank. Personnel
w?riing*oa the top of the tank should use a safety 1ine to preventwfhemselves from falling off
! « of¥Xfe tank. The berm.around the tank must be maintained and rgpaired if "any ergsion starts..
fbove all,.when cleaning the tank, you must follow established procedunds to prevent mishaps
. from occurr;ng. These ‘procedures are established locally so make sure that -you know them.

- Y . \d
The pipelines at the system are- color-coded to prevent accidental jssye of the wrong

product. Table 2-1 shows the standard color coding as set up by the Departﬂppt of Defense.
Ensure that you know the proper;identificatiOn of th® product by the color, coding of the ,
pipelines. . ' )
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o Table 2-1. Pipeline color coding
" K“ation gasolines - 1 yellow baﬁd
’ [ ] .

Automotive gasolines - 2 ye]fow bands
! , Qag fuels - 3 yellow bands
Diesel fuels - 4 ye]]ow bands
ML]ti—product Tines - 1 wide yellow band

- (In addition to the ye]]oﬁxbands, the product name is printed in white on a black

»

+ background.) s . . )
? 3
Sﬁg . .

4

* Refueling. The procedures that were used for TAFDS are the same. Both standard and hot
refueling age routinely handled. The difference will mainly be the apparatus that the nozzle
and hose are attached to., .This may be just a fixture coming out of the ground, or a long hose
from the stationary equipment. 1In any case, you will need to familiarize yourself with the
gg:rating tharacter istics of the 'system you are using, Figure 2-15 shows refueling operations

i the A-6 aircraft using this system. As in TAFDS, you should familiarize yourseif with the
aircrafts that need refueling and their characteristics.
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Fig 2-15. : Refueling the h-6 aircraft.
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EXERCISE:  Answer the fo]lowmg qﬂestioﬁs and check your responses against those listed at
ot ) the.end of this study un1t.,{} % .

Y. The major identifiable characteristic of the fixed system is thatl\
- - r .

equipment is permanently mou-'ﬁted‘_ t
equpment 1s quickly moved - ¢

. equipment is deployable 1/’:
. all systems are exactly alike
. . 7
2. Equipment of the fixed syst,ﬁn performs the same function as a TAFDS system;
however, it is'

Qo oo

a. harder to maintain. R * ' - '
*b. non-deployable. — NG
c. painted to match the aircraft. ~ -
d. 1limited by the length of the hoses. . ‘
Work,Unit 2-7. THE EXPEDIENT REFUELER SYSTEM (ERS) ) .
: ' & . _
[DENTIFY TWO CHARACTERISTICS OF ERS. » %
\a Although you may seldom see the ERS in peacetime, it could he one of the most widely used
" - systems combat. This system can be as quickly set up as a vehicle refueling point. _ r~
Original this system was shipped on a metal skid as shown in figure 2-12; however, it now
can be f stored in may different setups. The pump unit is the standard model for the

proyided with one 2-inch suction hose and two 2-inch discharge hoses. The pump assembly is
destgned to pump gasoline, kerosene, or JP type fuels at the rate of '50-gpm at 81 feet TDH
(total dynamyc head). Although this system may actually be part of the HERS, it should not be
used in plat® of the HERS. You should be aware of this subsystem as a separate piece of

- equipment, In 4he future, the 100-gpm pump will be the main pumping unit on this 1w
equipment. . >

Ly

.S(szm, mode1 803.° It has a-2 3/2-horsepower engine driven by gasoline. The system is
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Ground rod retainer

11. Discharge hose (2)

12. Coupler valve
14, Chain assem

13. Adapter coupler

9. Ground rod

10. Suction hose .
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5. Hose Y-connection -
Fig 2-12

1. Pumping unit
2. Accessories chain

+ 3. Retaining strap
4. Male adapter
7. Grounding wire

6. Skid base
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L EXERCISE:  Answer the following questions and check your responses against those listed qt‘
» | ~ the end this study unit. - o
. -
i _1. The ERS is a Separate system, yet it resembles components of the
H © a. TAFDS. ' c. fixed sysfem.
; b. AFS. 4 ¥ d. HERS. - .

: 2. The expedient refueler_ pump was designed to pump-gasofinex kerosene, and

. a. diesel.: _ c. JP. ‘
\\\ b. petroleun. d. AVGAS. ‘\b
. ¢ »
SUMMARY REVIEW *
» : W +
You cin now 1dentify the various bulk-fuel systems (the AAFS, TAFDS, HERS, and the
ERs). You haVe learned the differences between the systems nd the operations of each
system. You have also leained the requirements for site selection, construc€ion, and how to

install various bulk fuel systems.

Answers to Study Unit #2 Ex2;31335\~\ o '
< . s . ®

Work Unit 2-1.

o
T 1. -b. :
~\\ 2. b-'t. o ,
’ . 3. a. Report any incidents
b. Check lines for leaks
¢. Guard lines from enemy !
r . - i ,
4. d.
Y
’ L)
Work Unit 2-2. ' ‘ A o
s g .
. *a. Install tankg in berms that will confine spilled fuel to smallest possible area
s b. Conitruct berms with sufficient separation so that one tank will not ignite an~
adjacent. tank. : ® * .
2. ¢, T |
3. b.
4. b. _
5. a. radial .
b. parallel rows of three ’ Y el - )
. Work Unit 2-3. | - , ‘
. B
]- d- ,’ i .
2. b. , . : i
‘3. C. . - : a\ “
Work Unit 2-4.
. .
g 1. b, _ '
2. b, .
3. b, : -
4. c. - ¥
- Work Upit 2-5. . . _ - - ‘b@ |
1. c. .
7 2' C. - b\\ *
Work Unit 2-5. E
. TR a. - - L i '
: 4 2. b. . : . v
Work Unit 2-7.° o ) ) .
LY 1. d
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. STUDY UNIT 3 .

FUEL HANDLING PROCEDURES A

" $TUDY'UNIT OBJECTIVE: WITHOUT THE AID OF REFERENCES, YOU WILL IDENTIFY FUEL
: TRANSFER METHODS, QUAL}TY CONTROL PROCEDURES, AND FUEL SAMPLING PROCEDURES. 1IN
ADDITION, YOU WILL IDENTIFY BULK FUEL STORAGE TECHNIQUES.

Mork Unit 3-1. FUEL TRANSFER PROCEDURES -
STATE THO METHODS OF TRANSFERRING FUEL FROM SHIP TO SHORE. _ _ ]
‘3 LIST FOUR METHODS OF RECLAMATION OF FUEL. |
g LIST FOUR METHODS OF FUEL DISPOSAL. "
SHIP TO SHORE

You should know the two methods used to;{iansfer fuel from ship’to shore. The first
method used at the beginning of a landing or an operation is the floating-line method ani the
second method used is the bottom-laid line method.

-~ . Floating-~line method. 1Ins\alling a floating line from ship to shore is a method
used to repTace the ferryinygethod. 1t consists of a 6-inch lightweight gasoline :
discharge hose in 250-foot leng nected with aero-quip fittings. Tension on
the hose is relieved by a 1/2-inch wirg rope attached by cable clips to D-rings .
embedded in the hose, The assembled hgge and relief cable are flaked down (a
. manner in which the hose 1§ placed to eliminate any entanglements) in the landing N
- + craft and laid aid out over the’stern as the craft moves from shore seaward (fig
. ' . 3-1). (Some units mey have the new hose reel which has 5,000 feet of 6-inch )
‘ hose. This allows the hose to be Taid much more quickly.) The tension Tine on -
. each 250-foot section is attached to_an anchQ[{thgpecial floater hoses are
. attached to the assembly on 50-foot centers so t the hose is suspended
approximately 2 to 3 feet below the surface when filled with fuel, Although this
method is a major improvement over the ferrying method, it does have the following
’ ‘ deficiencles: (1) 1Installation of the hose from a landing craft in other than ,
R calm seas is difficglt and hazardous; (2) the floating hose is vulnerable to” ) . :
. enemy action, moderate seas and cross-trafficcof surface craft; and (3) the hose
4 is relatively easy to detect. One advantage of the floating-line method over the
4 ' ¢ bottom-laid is that-it can be installed much faster. - :

. 2 .
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Bottom-1aid line method. The second method of transferring fuel from ship to ,

“Shore. 1s. the installation of the bottom-laid line. This method is generally
regarded as the best means of transfer, and it remedies the shortcomings of 'the 23
. other method. This method consists of all material necessary to install 5,000

feet of 4-inch submarine pipeline.

Each sectjon is 30 feet long and can be joined.

by hand to within 2 threads of complete makeup by the use of couplers within.

. plated threads. Actual assembling of the line begins on the beach after unloading

procedures are followed. The line is flexible enough*to* permit assembly of up. to

150 feet in length. By the use’

. @ tow hose asseMiy-with a tension cable, it s

towed seaward by a-warping tug or\i§¥leet.tug (fig 3-2). The use of telephones
assists in the operation and guidance. - .
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., condemned as unfit-for use, its ;iisposition must
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* arp’ing tug towing pipeiine to sea. - -
a. Beach un]oading HatQ g&spenSinngtatioh or tank farm Every eﬁfonb must be made
" to preserve ] riginal. ~quality. of the Fuel you are handTing. Proper handling is the key .
" quality,  Thy nnot be overemphasized and it is every bulk fuel mam's responsib#lity to make
sure thdt h s e uipment is ready #o receive'and transfer fuel. A final check should be
performed oM Tines for damJge and«possible repair or replacefient; connections should be
inspected- for dirt or sand and placed in.such a way that leaks can bedetectad- easily when
fuel is beingftransferred. Adl tanks, regard Tegs of type, sho 1d be clean and ready to
receive and Store fuel.: Equ nt should.be propgr] i;gounded and all neceslary safetyG

fi

/

precautiohs considered. .The major problem in fuel handling becomes one of maintaining
quality, nather than detecting contamination (which.is mainly caused by garelessness)’

b.- RecTamation protedures o Rec]amation is the appiication of principies\ﬁnd knowledge
relative to fuels and Tubricants,. i ¢ conjunction with reglamation equipment, "ik‘order to
convert a product of questionab¥e quaiity int Qe 3 gsab] pduct. When a product has been

e decided’ updg by the CO of e using unit
and the quality control “sect¥on of the bulk fuel companyx ' N ’

* A

The procdss of - rec]amation ~when proper]y appiied will result in one of the following:
7 (1)'Down radin Downgrading is the procedure by which an off -specification (off
spec) or slightly contaminated petroleum product 1is approvedrfor ude as a*
_Towen grade of the same or similar petro]eum product
i (2) B]endin Bieﬁding is that procedureﬁby which predetermined quaptities of two‘
A r ofe similar petroleum products are'ﬂnxed to produce ] petro]eum product of
'y intermediate grade or quality I .

» -

(3) Purification. Purification is the remova] of contaminating agents by
-TiTtering, inhibitﬁﬂ& dehydrating, or blendind. - .-

(4) Dehzdratioa. Déhydration-is the refoval of water by fi]tering or settiing )
Y process ater.inff most Tight petroleum products will settle out if allowed to
RS stand undisturbed ‘from 12 to.24 hours: If the Tight product is in a storege

! tank, the excess water may be withdrawn. through ‘the water draw-off valve. If
the product is in a gmall container, the water may be geparated by. Qﬂ]tering

a?f A and dec ing 1nto anothér container or Qy siphoqgng of f the water, .
S - . .
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c. Disposal. If a product is definitely declared unfit for ‘use or further reclamation as

fugh requiving Tess quality, the CO and the quality control sections 4f the bulk fuel company

5 mupt decide Mow, to dispose of it. 1f it is an oil product, it may be used “for roads. If it
i id gasoline or "JP-4, it may have to be burned, buried, or*transferred to-another area by fuel

.. . 4 Ttrucks, depending on the terrain, weather, or tactical situation. In some cailh, it may be

Yy . mixed with fuel oil {not to exceed-10% ratio) feg use in stoves. .

~ It must be noted the above stated disposal methods do not apply when working afy your
' fuel farm. One of the major concerns that you should have is' the ecology of the area. -

Burying fuel Ts not appropriate since the fuel may get into the water supply and, contaminate
it. Addi}iona]]y,,p1ant and animal life are threatened by the leaks or Sg1115 of petroleum

products.® Thedefore, fuel is usually transferred to’a site where it can be processed into a
. “reusable product. Occasfonally, wasted fuel 4s used for training purposes in firefighting
techniques. The difference in disposal {s the difference between a tactical sittiation, such
. as combat, and your normal workday routine at the fuel .farm. . T
i CEXERGISE: Angrer the following questions and check your responses against those listed at
’ the' end of this study unit. D . '
1.- The: two methods of transferring fuel from ship to shore.are by L
L W cand .o o .’ T
. ' 2. The four procedures used-to reclaim fuel are:
7 . . : ' .
» , a. — Rl N
. . : b. _
i . . R > c. s :
_ ‘d\_ : ' b i ® _‘ ' N h:,._’T - . -
3.. In a tactical situvation, fuel may-be'dispostdvof by four techniques.” These aré:
@\ a._ »‘ ' k4 . N l’ ' - b [N
b. . .
c. '
cd <
: hd < Y v - b4 .
. 0 . S
. Work Unit 3-2. QUALTTY_CONTROL PROCEDURES » L
\ s IDENTIFY wo:y. RESPONSIBLE FOR QUALITY CONTROL. - / ’
- s . . .
, IDENTIFY TWO PROBLEM AREAS IN FUEL QUALITY CONTROL. ik
- . N

Since “the major function din every part of the bulk fuel man's job .is to ensure the
guality of the product,.you should be aware of the different factofs that affect thescondition
of fuel! Contamination of.pgtroleum products in the fuel system-is maihly caused by .

, ‘carelessness on the part of personnel in cleaning _the tanks and hoses in the system.: The
- T greatest danger of products becoming mixed is in the tanker compartments. The-bulk fuel man
cammot control this factor but he should be aware of it. The sources of contamination fare
einormally dirt, rust, water, or another petroleum product. ‘ '
: Water. Water gontamination is unavdidable. A certain amount of-water leakage occurs
- in the tanker and water is used to flush the.dirt and debris ¥rom the Shfp-to-shore fuel .
- line. Presént lin@-flushing technigues in the AAFS and TAFDS also require, the use of water.

u Water can enter.open or damaged containers, or condensation in metal contdiners due to"
-teﬁﬁkrature'éhan s andshumidity may "be sources' of water.’ Water is easily. detected and will
. % settle out of mosEplight petroleum products and can be removed with a small pump. Filter-

separators will’ v remaining entrapped water. > . )
- - ~ -~ .

Dirt. Dirt and sand, present in fuels, may be>the. resuit of carelassness; jnadequate

cleaning agd inspection of tanks or containers, failure to +lose small containers, the use of

.. % muddy yatePto fludh hoses, .or szggtage. Thij‘typé of contamination is #navoidable due to the

- . ~inher characteristics of the ‘;1pngnt.‘ Dirt in light fuels,’ such as gasoline, will settle
ot ¢ in a‘relatively short period of time, 1In heavier fuels; such as diesel or jet fuel, -
AR ffitering 15 required to remove the smaller and Tighter weight.particles. Rust may come frem
S ) corroded tanks, pip® oreany iron and steel in tontact with. the fuel and water. Rust can be -
removed by the sime methods employed for dirt. ° B : .
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Other products. Contamination by mixing of different fuels in tanks, hoses, gr other

) equipment Vs JTTTTCUTT to deteot under_field conditions. -This problem can be mininkghd by ~
_ strict adherente ‘to one cardinal jrulec Complete separation of products. Separate es, .

hose, tanks, and dther equipmenf must be. established and maintained for each type ah grade of

fuel, H&ﬁever, “there is an ex tion to thjs rule., On occasion where only a single .
, RAFS/TAFDS is in operation, different fuels may be transferred in. succession without .
-~ _ " contamination being too great of a problem. Lighter fuels, such as AYGAS 115/145. must bee
Tamped first; then heavier fuely, such as diesel may be pumped. The converse is not
applicable; , It would be necessary to pur@t.the hose and 4fpks before changing from diesel to
AVGAS. Id any case, the student is remind hat one fuel, one system, is desirable and
necessary for simultaneous fransferring and Storing of *different fuels. - . ¢

. i w .

Ueterioration. Another cause of- fuel being "off spec" 1s deterioration. A . * ”
“ considerable period of time is essential to produce any significant deterioration or”chemical
change. The detection of these changes is difficult without adequate laboratory facilities..‘_
: Oue to a relatively short period of time inyolved from the shipping control test until
* . Consumption by the expeditionary force, deteriaration js not likely to present a serious
' « problem. Oeterdioration through loss of addjtives, tetraethy! lead, and color has been known- é’
to occur during storage of petroleum products.. The causgs are not definitely known. When .
- fuel is skored for an excessive period of ,time, the loss of additives, such as oxidation
inhibigors, ‘decreases”the safe storage tifle of a fuel because of the possibility of early gum
format¥ons. The loss of tetraethyl lead decreases the power ~producing characteristics of a
© fuel gpd is indicative of very seriou deterioration, especially in aviation fuels. The -
detection’of this type of loss is complex and requires the'b@e of special test engines and
equipment. Loss of color has no importance other than the hological effect upon the
ultimate user, who usually distrusts a petroleum which has' Pos® its color., - . . ’
AR » . s a 3 bo- .
Heathertng. WeatRering is the loss by evaporation of the more volatile components of
» . petroleum pro ycts. Thejeffegt& of wedathering are most noticeable ip aviation and motor
. * ga#solines. A1l storage tanks are vented to pfevent rupturing the ¢ ntaﬁner'vnIQQ.the more T
1 yolatile components evabeftate with rises in température4d—producing High gas pressures. The ' “
. . " volatile components in*the fuel -are necessary to provide easy starting of engines, espetially
T in cold weather.., « ) T, R

>
..»“ ” P -

o : Gum, Gu:l form\al:ion is _the most common fqrm of dc‘terioration'occurrim fuels.
. Unsaturated hydrocarbons in fuels tend to undergo chemical .changes #in the prlesence of oxygen,
: first producing gummy materials and later resinous* materfals. The gummy materfals remain
dissolved ‘in.the fuel but dre difficult t vaporize. -The actual effect ‘op engine pgrformance :
X . has not been definitely establ4shed. ; Gumgbxidation gnhibitors are added tg fuels, but these v
additives are effective for a tim{ted time only apd do not offer pgymanent protection. A
) certain amount of gum may,be formed by the ]eaching of p]asticjzerE‘fromvthe tanks and hose of
the AAFS/TAFDS.+ These JUER are primarily of the stable soluble va jety and are not likely to
have any harmful effeg@s on enginesf' This gumqﬁ’71I~Ea1nta1ned within acceptable limits by

recirculation.

\ - . »
[}

Microbiological growth.- This consists ot living organisms which grow at the Wt

fuel/water interface. The organisms include protozoay fungi, and balteria; however, fungus is
the major-cause of most of the problems associated with microbiologicd) contamination .of jet
fuels. Fufigus is a vegetative life; it hdlds rust qnd water in suspension and.is an effective
J. stabilizing agent for fuel-water emulsion., It clings to glass .and metal surfaces and can’ - :
cause erroheous readtings in fuel quality systems and shuggish fuel control operation, : :
. Microbiolbgical growth is gegrally found: whbrever pockets *of water exist in fuel tanks. It
has a brown, black, pr gray color and a strinyy; fibrous like appearance, The presence of . .
* ~ microbiological growth in fuel ‘which is being delivered ;ogaxgcraft is a reliable indication s -
of failure of fuel filtration equipment, inadequate Watgr pping of storage tanks and/or a
need for mbre frequent'c]eaning of storage tanks. <7 T ) ‘

s . - -

EXERCISE:. Answer the foklowing dueBtion%';nd check yLur reSpdﬁses.against those listed at

. the end of this study unit. - ) oo 2
o ; ' . > . . ) . ' ) “
' ». 1. Quality contro¥ is the responsibility of the i
o’ ; : : K
a. company commander, o c. platoon’ sergeant. .
n ~ .. b. platoon cdmmander. , - d. bulk fuel man,
- : 2. The greatest danger of ,'oducts'bé&oﬁing mixed i9 in the -
' ’ : ° . T * ah : - P YT I
. . * " a. hoses. . o c. tanker truck. . S - L
- ) *  b. collapsible tank, gd. tanker compartments. N -, : .
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3. Gum may be maintainéd within acceptable limits by

a. ttlteriny. c. purification.
L. mixing. - d. recirculation.
P - 3
work URit 3-3. FUEL STORAGE TECHNIQUES ,f

COMPUTE TWO RECIRCULATION PERIODS. Vi )
IDENTIFY ONE QCCASTON WHEN RECIRCULATION 1S NECESSARY.

petroleum products change their characteristics as they age and this change may be

accelerated by storage ‘condjtions. The most common forms of deterioration are weathering, gqum

formation, and loss of additives. The only knewgﬁfeasible way to keep the fuel fresh and
pure, to control existing gum and retard its further formation, is recirculation.
RecirculatPn involves the transfer of fuel from one part.of the system through every other.

part into an empty or partially filled tank. The possibitity of contamination increases the

longer a fuel lies dormant. If the fued lies dormant in the system more than 24 hoyrs,
recirculation must be employed to control the existing gum f.rmation. A good pract\ce is to
recirculate the fuel through the pumps and back into the tanks for about 15 minutes prior to
dgijy operations. The filgté-separator should be usdd whenever possible. Any tecirculation

mekhod that ptwps fuel thr
UNﬂ]lefaCtOP. One Tijhod s described below as an example. .

a. Typical recirculation method. With the valve nearest thé dispensing nozzle stand
closed, disconnect the nozzles from their respective discharge hose lines. Attach each hose
line to a matching fitting on a drum ynl}oading manifold. Attach one end of/a hoje to the

h &Very installed component of the system is acceptable to reduce-

connection on the drum unloading” manitold. Attach the other end of the hode to the inlet side

of a paryially filled tank, and include any hose already attached to the in of the
“tank. Operate the pump unit at approximately 150. gpm. - Y . *
o ' . “ :
o~ (1) Steps used to determine the required circulation time,

‘ta) Determine the total feet of the 4-inch hS?é installed.
(b)‘Deter‘m'i'ne she total feet of the 2-inch hese “installed.

(c) Mulliply the total feetyof the 4-1néh hosefby 0.1 to détermine the volume of
Juel in thq hose. “Each\t

(2) Now, try a pr Tem on recirculation using thegp listed stepgf
L . ' & .

{a) 4-inch hose (12322 feeg)- _ +
(b) 2-inch hose (320 feet) " . vt .: .
(c) A-inch hese X 0.1 = 1232?2 : N - e -
LJ)AZ-inch‘hose X 0.05 = {6.00 R |
(e) 1232.2 +716.00 = 1248.2 '

() 1248.2-X 7.5 = 9361.5 S - -
S (g) 9361.5 150 = 62.4; round off to 62 |

(h) 62 X 2 + 124 minutes (For hours 124 60 = 2.06 or § _

/\’\ | . . ] 3;6

. .
s w®

-

ubic foot ﬁ:'EOSQ‘W1]] hold approximately 7.6 gallons

¥

' of fuel. ~ : T
v 4 y .Y - LW > .
’ (d) Multiply the tota) feet of the 2-ifch hose by .05 to determine the volume of
. fuel in the hose.’ . ' : S, e
_£ - = . ‘ - i )
i (e) Add the rgbults of steps (c) and (d) tb obtain the volume of the installed
. hose. - a . . '
. : ' i . :
(f) MulTtiply the results in step (e) by 7.5 to obtain the gallons of fuel in the =
‘- ~ hose line. | ) Jo
o g-(g) Divide the gallons of fuel in the hose lines by 150-gpm flow rate to obtain
. the required pumping time in minutes. .
‘. v _ » ’ ) 1,
h) Multipl{ the pumping time, in minutes, by --ZKthaig- the recommended * -
P recirculation tjmg: ) . . Y
/
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Obvigusly, this is Just a practice problem designed to take you through the stepsrand
not for actual usé since the actual amount that you would find is much smaller and the.time -

yreatly reduced. Try a few practice problems on your own, . N

Disgositian of unused fuel. Drain the fuel back into the tanks if it is unused.
If weather conditions force aircraft to be grounded for at least 48 hours, drain
the fuel in all of the digpensing hoses back into the tanks. If it is impossible

Lo drain ghg~lines, circulation should be carried out as outlihed above. - ) .

b. Flushing the system prior to changing fuel types. When one type of fuel is to°be
removed from a system, the system should be f Fushed.with the new fuel type prior to

‘“ dispensing. Flushing thé system requires pumping the flushing agent through every part of the

assembled system. Thoroughness in this noeration is very important, especially in- the TAFDS,
Water should not be used tp flush a system except as a last ‘resort. '

. F o .
Caution: If water is used, extreme caution must be exercised to insure that (1) the
. entire system is dry before using it for fuel; (2) the filter-separator and

fuel monitor assemb]ie@ are disconnected before flushing; and (3)

sy recirculatign bs employed and quality control checks are ﬁéronmed.

C. Reports. The operator of each pump unit used throughout the system should keep hourly
pumping reEortg that include the time,” pump station, designation, pump suction and discharge
pressures, and engine rpms. It is mandatary that the beach unloading statioht install a fuel
~meter and make ion of this. Receipts should be reported to the officer in chatg® and-a
daily record ma ned of the fuel received~ The quantity of fuel in tanks can be roughly
determined by using a tapk capacity indicator. A daily record of the quantity on h#d should
be maintained at ea oﬁﬁ;gs,&ank farms. A check of the amount of fuel dis ed wi

norhally be possib}® by et ording meters. Daily recprds of dispensed fugd¥ must be maintained'
whether it is packaged of bulk. ATl reports that ard required will u
higher echelons. -

EXERCISE:  Answer:the following guas" 3 and check you%‘respo es against those 1isied at .
T the end of this study unit -

Sy x

1. Compdté the recirCUlation-t}me for part eof the'p' fuel farm using 1400 feet of a

4-inch line. What is the result?

¥ . N ’ .
a. 12 minutes N c. 16 mfinutes ). o .
§ - b. 14 minutes d. 20 minutes . '
) :
‘ 2. Compute the recirculation time for part of the bulk fuel Yarn usiq,,900~feet of a
. Z2-inch line. The result is : -~ ., P
. a. 2 minutes. c. 6 minutes. .
b. 5 minutes. ° d. 10 minutes. ) »
. : - » ! '
1 . .
3. When fuel lies dormant for a period of , recirculation must be employed -
y to prevent gum buildup. ) .. b ~ \:
a.% 12 hours - c. 36 hours ; ’ i
b. 24 hours -d. 48 hours
, R " \.' A ) . ) - . ] ' . l
rk Unit 3-4. FUEL SAMPLING PROCEDURES ) ‘ . - ' .

< . -
.t . - . ~ Y

IDENTIFY TWO ME[HODS OF SHMPL ING. 7
N AL‘LﬁérsOnnel in the AAFS/TAEDS should he familiar with the methods used to.take test
Wamples of Wulls for field and base laboratory testing.”Correct procedures and clean,sampling
are essedtial if accurate results are to be obfained.” The capabidities of the testing
equipment ynd the proficiency of laboratory personnel vary from the crudest field methods to .
the best laboratories. Petroleum testing at bases and Supply points is accomplished by highly
« skilled laboratory technicians with delicate, and complex -equipment under, controlled T
.conditions. You can be assured~that the resylts obtaine? will be-properly intgrpreted;to meet
the_performance reqyirgmeﬁgi of adrcracﬁ.and otfer motorized équipment ip the gfﬁine“Corps.

« . The %mportance of ﬂgqiveYing fuels 'of adequate quality cannot-ber oyeremphasized. . The
responsifility of bulk-fuel units is especially great #heg‘it become$s necessary to sapply- + )
petroleum proqucts under field copditiohs without the bénefit of elaboratenfa¢ilities. Every

k- fuel man €an ‘share the resporsibility of maiaﬁgiﬁing quality in fuels by having a .

ordugh undersiahqing-of the probldms involved, tMe nature of fuels, and the:limitations of
organic equipment., . . R Lo . . \ -

, t Y w Y% 3-7 « " ﬁ..;_.ﬂ' . - . '
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uef‘hmlq of the fue) being dispensed must he taken from the dispensing nozzle?.

I1fe sample from the collapsible tanks may be taken from a drum thief, a plastic
h ends. To take the sample, you must reffove the relief valve and flame arrester
of the standpipe ,on the collapsible tank. Insert the drum thief through the
le to within 5 inches of the bottbm of the tank. Then place your thumb over the
tip of the thief, remove the sample ahg place it in a €lean container, by placing

holes in bot

from the top
standpipe ho
hole at the
the bottow e
fuel run out

thief and lower it to the bottom of the tank. Remove your thumb to allow the drum thief to
The disadvantage of, this -

fi1l, thgn r
method s th

Ctank.

EXERCISE:

-4

1.

¥

I

Work Unit 3-

53
about the te
petrolaum pr
representati
used is clea

Afte
field condi

o

Laborato

nd of the tube in the ¢ontainer and removing your thumb
. To phtain a bottom Sample, place your thumb over the hole in the

eplace your thunb over thevhole and remove the sanple.

tube with

top of the

from the top, letting the .

e length of the drum thief which may not be long enough to reach the bottom of the

+

Answer the following questions and check your responses
the end of this study unit. l \

. : » .
A true agsample of the fuel being dispersed must-be taken from the
- g . w I’ 4

-

a. tank. c. filter-separator. ,

b. hoses. il d. nozzle.

To take a sample from the collapsible tank,\you should use the
- €

a. ‘plastic tube. ® c. _gage.

b. drum thief. Bd. nozzle.

5. TESTS OF PETROLEUM SAMPLES ~

.~

2 . , | :
GIVEN FIVE TYPES OF FUELS AND FIVE SPECIFIC COLORS, MATEH EACH OF THE FIVE FUELS

WITH ITS COLOR. ~ -~

pINE SAMPLE. - Y ' ' :

IDENTIFY THREE CHARACTERISTICS OF API GRAVITY TESTING.

COMPUTE ONE API GRAVITY PROBLEM:

LS

~

IDENTIFY TWO PROOUCT TESTS.

you will at, times, have to test samples of pr(‘)'ducts,”lyou&@x'l.a’}?mw a little
{ the gquality of .

sts. SappTes are important bécause they are used.to detey
oducts. A sample can be defined as a small amount of prqﬂuct which
ve
n

nd not cantaminated with any previpusly tested product.
v ‘ A Y

L

ions. Jhe tests normally made to.fuels handled- by AAFS/TAFDS are:
. W v . -
Aﬂbeardhce (color). t{/ ‘
t

American Petroleum Ins
Water and sefliment (visual). - s N

“m .
ry Tests: : -

)

n v

-~ Appe

Distillation (low) of gasoline, naphtha, kerdsene, and similar petroleum produc
Closed-cup flashpoint of fuel oils:_luQe eils, and other viscous products.

~ Copper dish gum in gasgpline.- . .

" Copper corrosion by petroleum produgts.

\

identif4tati

“the fuel. Tables 3-1 and 342 give the Tolor and octane performance number .0

. Darkening of

R
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against°those listed at
-

v

is
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ute (API) gravity and specific gravity by hydrometer.

arance test (col&tl.' Cert fuels us®d fin military service are ﬁgred for

Q.”"

f a whole guantity. When you take™a sample,”you must ensure that the sample

samples have been taken, only simple tefts can be made Yy an trained man under .

»
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~
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on purposes. A dye is used¥Wor color; however, it does not incr?ﬁée the octane of

s
jet fuels may indicate the formation of insoluble gum. If jet fue

omg -fuels,
T is*darker

than the shipping papers jindicate it .should be, a sample should be taken and sént to a

laboratoyy f
,-test'thq{col
may be readi

«

or an existent gum test. A sample should be taken at thé di;ﬂgﬂ;ﬁi
or of the fuel in the field.' The sample should be in a’ glass#ton
Ty feén. . L : -7
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: o Table 3-1. Aviation Fuel Colors \ -
. r o e e - S
NN . __Color o~ L ____Octane performance number
’ Colorless to strqw Cee e e e e e . o JP-4 and, JP-5 |
Red . .. . .. .70 Lo Lo L. 80/87 B g
Blue . . . . o . . Ll oL oL, L . s 91/96
4 Green . . . . . P [0 [ YA
- ___Purple . . . Cpted e e eoe o2 1157145 L
Table 3-2. Motor Vehicle Fuel
> ) P : - )
Color T - Octane performance number
: _ . . Red . . . ....... .+ .. .. . Combat MOGAS 91 octane .
' T, __Colorless to straw . . . . . o+« - . . Diesel DRII cbtane rated
[} <
m -
\ .
- » f
] — N
-' e J “
\ APFPANEN] ' : %—-
) N H v .
Ot / . ‘
, . : u\{ _
* el ' -
. L N Y v o
\_,..—/ A
. Fig 3-3. Correct method of reading hydrometer.
# 3 / R - . -
Table 3-3. . API Gravity Reagihgs .
"~ (Correct to 60° F) ¥ . ‘ )
A ) S ) ' . .-
: Grade of Fuel = TR gravity 3
’ B 450"to 570 |
N R D T T VU 1}. . . 360 to 48%
o - :.«r80/96.....-.'...,.,._....‘.... 63.30,to 74.70 .~ .-
. 91796 . . . . e oo L T e -63.30 to 72.40 .
~ 100/130 . .~ v oo 0wl i e, . 63,40 t0 72,80 0
s 116/145 . .o o 0 0 oL L S .’;'57.10 to 72.50
_ . ‘ r S— St 1" s
S | " API gravity test. You will have tp perform this gest to determine the wefght per unit
. ~volume of a petroleun product. This test is used for' product control insthe tank farm to,

. - determine total product weight and it-afeo can show product contamination. Gravity is the
' weight per unit of volume. You must understand darsity also. This is the amount of weight
gravity exgrted on matter in a given space. For instance, water has a density of one gram ’
cubic centimeter. Water 1s used as a standard for measuring the density or specific gravity

~of a substance. Since’ water is used.as a stdndard, spegific gravity dis .thd ratfo.of a mass of
a given volume of Hquid at 600 F to the mass of an equ1_volume of pure water at the ,same’

5 temperature, . . e . o
\ ! . Dens ity of Product . - .
The formula f8r specific gravity is:  DensTty of Water- ) N
' -. - - - Tat
Specificvgravity will have no units because it is ex'p.resséd as a ratid of «;lensitiﬂ. »
s’ ’ s " )
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r test'i‘nga‘!,nstead o specific gravity by the Marine
_ AP stands for the American

Although APl grevity is used fo
Corps, it i3 helpful to kmaw the difference between them.

..""‘\ ) n .
» -' - « " - 50-59° API *  API Gravity Redyction to 60° F. .
e ' . ey - , .
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Table 3-4. API Gravity Reduct)on to 600 F. - ’ .
Ry ’ . Remember that the specific gravity of water at 6‘00 F ks a value of 1.0000. API gravity is — -
also based upon water as a standard. Water has'an API gravity of 10.0Q. The lighter the =g = .y
weigpt of the product, the higher thé API gravity. This is an inverse?‘relationship to the o ,
specific gravity scale. An API of 30.0 has a specific gravity of about .8770. An AP] of 60.0° ", ‘
has a specific gravity of about .7385. AP1 gravity is measured-with ‘one decimal, place whil -
specific gravity uses four. QJPIgravity is* essent iad 1y much easier tp work with. Table 3-4
. “a shows some sample readings corrected, tb 60°.F. API andthe ican So_giet‘y for Testing and
Materials' (ASTM) have developed®d tahle of values for, conver®® gravity, at any - e _
y o P, ) : e Ty e e T T ' )
., temperature, to a“tempgﬁ,#tu;e 6f 600 F. . L% . @ ' . - E
“ P 4 ) . P . - o . [ ta
- You have now learned about gravity, specific gravity, API.gravity and density,.and ere, - :
. now ready to perfornl the .test.. A T .. o > . \ t
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Petroleum Institutg.
is a little easier to work with than

This institution sets up a scale of gravity for‘étro]eum products that

%_ecific gravity.
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To perform the API gravity test, dispense’a fuel sample from the nozzle spout into a
Clean, tall beaker so that enough fluid is present .to float the hydrometer” Use a _
200-mi11i1iter beaker.” Fi11 the-beaker to approximately 150 mil1{liters. <Place a hydrometer,
which has the proper scale for the fuel being tested, into the beaker. Thevhydrometer must
NOT touch the sides of the beaker when the readjng is being taken for the AP] gravity; if it
does touch, you will get an incorrect API grav%!% reading. Figure 3-3 shows the correct _
method of reading the hydrometer. Table 3-3 1ists some APl ravity readings for some of the”
fuel systems. A change of gravity for the fuels in table 3-% may indicate a change of .
composition caused by the m?x1ng of grades of different products. A lower gravity reading
indicates a heavier fuel. The varfation in deqrees of API gravity re@ding generally should .
not exceed 0.5 AP1 gravity from previous API gravity test results for’the individual fuel. i -
Whenever you receive -fuel, you wil] be given the API gravity reading for that particular ,

fuel. TIf the 0.5 is exceeded, the sample sholild be checked with anothMer hydrometet. the _
limit still exceeds it, the fuel should not be weed until adequate technical advice hys been
obtained. ) - o

In some units, the test will end at this poiqf bat in the event it does not, you will
have to know the whole test. The rest of the test is as follows: .

Most hydrometers*will have a reverse scale on them so you can take the temperature of
the fuel before and after the test. If the temperature varies more that .5 F, you should do
the test over again. . .

Now that you have "a degree reading and the API, you need to correct them to 60.F. You
nced to look at the table déveloped by the API and ASTM. This table-is referred to as Table §
and.is found in FM-18 (Petroleum Terminal and Pipeline Operations) (Table 3-4), as well as in
other manuals. , _ ¢

For example, as;:h& a,sample of JP-4 was testgd. You took i sample and recorded -an .
APT of 51.6. The temperature of the fuel was’710 F. First, go to the observed API of 51.6
of Table 3-4. The API gravity at observed temperatures ig, printed in whole numbers API
degrees.’ This means you must figure the corrected APT of two API's; one on each side of 51.6
and both at 71 F. Por instance, say that the following 1s what you found in Table 5:

f Iy
Observed APT ~ Corrected AP]
AL 51 49.9
710 F _ 52 < 50.9
. ‘ . . N
Now, ‘going a TittTle further, you observed APT at 710 F in the right place ~---
\ R . “. rl
Observed ARI = - Corrected jAPI
' o1, . 43.
0710 {51.6_ T @600 F L {x your corrected AP] *
. 52.0 50.9' '
" Now what?! You must find the value for x. This process is called ' e T e
TQ?Efﬁﬁﬁbtfvni Let's see hoy it is done: . - ;L _ _ . :

¢ -

c ' 5.0 - ' . 49.97 difference g
difference of extremes .—{ 51.0 » difference gf means g - X of o '
. N 5 . 4
. -3 ) K

2.0 50.9«8 extremes .
. ) ' v ) . . P ¥
Here is the equation: Means = » means
- . ' extremes ST extremes
. ' : »
By substituting in the eéuation from your table of values you will find: '
I"»/. . . - . ! .
Y pslo® 0.6 x4 49.9 ' . _ .
_ 1.0{ 51.6 X 1.0 o . _
o 52.0 - - : 50.9 \ .
. N T ) - & . . - . . . : . a
Thérefore: 0.6 = x '
T0 1O .
- . l - ‘ '3- \‘ g . N ,w ) _IA .1..
A N /’\ s 91‘ - : g
. { _“_._&- i » 3 ' . ) kpv.__- f . »




contaminated with a more volatile product such, as gasoline. The flashpoin

How'do we find x?  Easy:! ,

. 0.6,= X R .
TO0.><T0 By crossing multiplying. : \
N 4
1.0, =4,1.0 -
*Yi><:UTH You then have:
- N ¢
1.QX = 0.6X1.0 This equals: 1.0 _
x0.6 : a
~.60

EY

Mow solve for x: 1.0x = -0.6 and 1.0x = 0.6
- TS . TO

So then® VIR )(.K)S = 0.6 ' .
C X T.0 x = 0.6 ) S

r

-

Now add 0.6 to 49.9. Your corrected API 8600 £/ is 50.5!
. : (3

Visual (sediment) test. The visual or appearance tast sample is obtained from the
nozzle spout at the point where dispensing operations arg carried on. The saiiple should be
taken in a clear beaker. Observe the sample for sedimeﬂg and water. If there is water in the
samp’le, the sample will appear cloudy. The sediment will settle to the bottom of the beaker
after -the sample has been standing for about 30 minutes. If either water or sediment is
present, a sample should be,taken and‘;ent to the laboratory for testing. Free water may be
removed from the collapsible ‘tanks. CHeck the filter-separator also. A

Distillation (low). Distillation generally involves vaporizing the fuel sample in a
suitable FTask and noting the temperature of the distillation flask and the amount of
distillate at certain intervals; The initial boiling point and 10% point indicate the
jgnition quality of the fuel; the 50% point indicates the warmup- time and smoothpess with
which the engine will operate after. warmup. A high 90% point and end point accolipanied by a
heavy residue indicate possible contamination by a heavier product. When the test is
conducted, a draft-free, ventilated area with moderate ambient temperatures is required. The
heat source must be variable but free from fluctuations. The constant-temperature bath for
the condensing coil requires a source of ice. These conditions are often difficult to’
duplicate in the field, and the test is bf little value unless it is conducted and interpreted

by experienced personnel.

_ (losed-cup flashpoint. The sample is placed in the cup of the tester and, with the
}id-c1oséd; s stirred slow]y as the temperature is -increased at a specified rate. A small
Tame of a specified size 1§ directed into the cup at regular ‘temperature intervals; the
Towest temperature at which the flame causes a distinct flash in the interior of the cup is
the flashpoint. This test is applicable to JP-5 and diesel fuels only. A substantially Tower

flashpoint tham expected for the product is a relfable indication that the-product has been
is also an atd"in

identifying a partigular petroleum product.

. & . f
. Copper dish gqum. Thts test applies to aviatign gasolines only.  The sample is '
evaporated grom a.clean, dry, highly polished copper dish placed in a constant\temperature
'steam bath with a gentle uniform flow of air to remove vapors. After the volat

e material
has been evaporated, the dish is placed in an‘electric oven for 30 minutes. The Yyesidue is

expressed as milligrams per 100 milliliters of the sample and reported as copper (dish gum. In

practice, it is difficult to standardize the test copditions sufficiently to control the
catalytic reactions #qr closely reproducible resyits. '

Lo . 4 : - -
Copper corrosion by petroleum products. A polished strip is immersed in the fuel
sample in-a chemicaFly—etan Ttest tube. The tube is then placed in a temperature bath. The
bath temperature and immersion .time are functions df the fuel under test. _The strip is then
‘examined for evidence of corresiom and assigned a rating number in accordanc ™
Copper Coprosfon Standards scale. The copper-strip corrosfon test does inHicate the total
sulfur compounds present in_a test samp e -and whether the corrosive compounds are present. .

Corrosiv ndé may be presentbecaule of impropey reMining or contamination from ot;Fr
~ sources.’ This't f contamination is not likely to be encountered by the expeditionar
forc;. MRS L : . N - _é
ST " . .:"‘ ‘- ¥ . - S ! T '.
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CXERCISE Answer the following questions and check your 'vsponses against those listed at

the end 3f this study unit,
]

“« '
Matching: Column 1" (items 1-5) contains five types of-octgne or cetane performance numbers, ‘
. Column 2 (a through e) contains five speci¥ic lors. Match each type of fuel or
octane performance number in column 1 with 1ts"§becific color in column 2. Place ~
your answers in the spaces provided to.the left of the column 1. s ' .
Column 1 . o © Column 2 ,
~ Octane-or (Ptane performance number T Color
1. OR 11 a. Colorless to straw colored
2. 91/9 - b. Red B ;
3. 115/145 ‘ c. Blye : _ -r :
. 4. 100/130 v ) _ ‘ d. Greeni* ’
: 5. MoGas ) U e. Purple. ’
6. Define samplé. , v ¥
. ) :
7. The API gravity reading of 450 to 570 applies to . :
v ‘ .
a. 80/96. - c. JbP-4,
) ) b. 91/96. - d. 1150145, ° .
+ R . w H
\\\\_/,) 4. "Table 5" refers to API and<ASTM values which are correctable to
a. 300, . . 450 | .
N b. 609. d. 750, ’ Lo
. 9. When you receive fuel, the API gravity should not exceed ’
‘a0 - c. .5
b, .05. ® d. .15,
10. You.have an observed temperature of 55 and an APl of 55.5, so the corrécted API
is __ (use table 3-4). ‘
a. 56.0 ' c. 52.0- .
. ®. 5.7 ) d. 52.1 ' v
11 The test that applies to aviation gas_only is called the ) . i
only . ,
¢ . a. closed up flashpoint test. ‘- . .
b. copper dish gum test., . _ : . y
' Cc. copper corrosion test. ' :
< d. distillation test. > . .
12. What test shows‘sediment and water in the product using only.a clear bheaker?
‘o ' a. Distillator test : - \' ya
b. Copper dish gum test . _ ) ;
s C. Visual or appearance test . )
d. Copper corrosion test ' : R
. opp rr a. . N _ . ‘ -,4‘(
- ) N - "y
SUMMARY REVIEW o - . ™
) . s - b ., ¥
Now that you have learned the proper fuel handling procedures, you can also identify
i fuel transfer methods, quality control procedures, and fuel coupling procedures, alTl of which
comprigf the proper ways to handle Fuel. You have also learned how bulk -fuel is stored.
. ~‘l\. ) ) -
. : . . . 13
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Answers

’ Work
Work
Work
Work
Work
r

x\~ M

to Study Unit #3 Fxercises-
unit 3-1% r
1. a. floating-Tline %> A
b. bottom-laid - ]
2. a. downgrading - o - ’ ,
b. blending Y -
c. purification ' SR
d? -dehydration AN '
3. a. on roads - . - - 4
, b. burned :
Cc. buried " ’
d. transferred ‘ .
e. mixed ) . . : '
Unit 3-2.

LW —
aca
¢

.
.
.
&
»

A
Unit 3-3.
' <
1. b. - -
2. b. i
3. b.
: . <~ - . A N
Unit 4-4. A \\ . L. e .
2. b. v RN
\ . v & »
Unit 3-5. . . \\ o . v .
1. ‘a. ¥ . CE . . . ‘ o
2. C. S
33, e. - _ toe s g
4. d. . . . i
5. b. - ‘ K .
6. A sample is a small amount of product which is representative .
of a whole quantity . < ,
7. c. - -7
8. b. ' L
9. c. : ' _ 1 ‘ Bt
10. a. . @ : \? ) .
1. b’ - f . -
2 o - N | Py
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" be hazardous to your health as well'as to those around you. There are so mauy hazar

N ‘ .
. - - ° 9 S
STUDY UNTT 4 , -

SAftTY AND FIREFIGHTING EQUIPMENT AND PROCEDURES

~ b

STUDY UNIT OBJLCTIVE : NITHOUT THE ALD OF REFERENCES, YOU-WILL IDENTIFY SAFETY

1
L ~  AND FIREFIGHTING GUIDEL INES. YOU WILL IDENTIFY FIRLFIbHTlNG EQUIPMENT AND BOTH
PREVENT TVE. MAINTENANCE AND BLE-SHOOTING PROCEDURES.  YOU Wltd ALSO TDENTIFY
THE LIMTTATIONS AND CAPABIL OF F IREF IGHTING [QUIPMLN! :
Q

Work Unit A-1, SAPETY GUIDELINES FOR BULK FuLL |

, " IDENTIFY THE HEALTH HAZARD#/OF WORKING WITH PETROLEUM, -

IDENTIFY TWO' FORMS “OF .EJRST ATD FOR HEALTH HAZARDS.
IDENTIFY THREE GUIDELANES FOR SAFETY AROUND PETROLEUM.

You are -responsible for safety in the fuel farm. * At times, it seems everyome wants to
know how a mishap was caused or how it could have been prevented. _The d angers in the fuel .
farm are not limited to fires although that is the most obvious danger. The fuel ltse]p can
n the
fuel farm that every Marine employed there is ln charge of safdty. '

4

-

a., Health hazards (dealing with fuel) . - L. :

' (1) Inside the Body. Flammable liquid produgfs are dangerous if you get them .in your
‘ mouth and they may be fatal if you swallow them.g If someorfe does swallow a
petroleum product, the following first aid measures must be' taken:

(a) Keep the uictim calm. (Note: DO NOY induce vomiting, Qh1ch would further
irritate the casuglty's throat ) _ . .
: [
{(b) Give victim 1/2 canteen of water or 1 pfnt of m1lk, which will dilute the
fuel. I -

A .n
)

;(c)' Get immediate medical aid for the victim. R o ) 1‘

(2) In the Eyes. F]mmnable liquids can be extremely irritating to the eyes and ¢an
‘ " . - cause severe eye damage. If someone's eyes have come in contact with petroleum
" fuels, the follow1ng first aid measures must be taken:

(a) Flush_the victim's @yes for at least 10 minutes.with water. .
- (b) Cover both eyes with dressing'materiaj or’clean cloth  as availablg.
(c) . Get immediate‘medi_cal aid for the victim, R N ;
: . A . , .

(d) Keep the victim calm \
L . ' . &s“s
(3) Or the-Skin. Flammable-liquid petroleum also causes skin contamination. The
serjousness of skin contamination ranges widely% dependirig upon the substance.
The most serious effects result from contact with strong acids, alkalis, ‘and
rocket fuels. Effects from gasoline, Jjet fuel and solvents, paints, “lacquers and

varnishes act on the skin to dry up natural fats and oils. This leaves the skim s

® harsh,, dry, d chapped, resuilting in a condition known.as dermatitis. These
unnatural skin operrings or lesions increaSe your chances of infection. If you
get petreleum on your skin, wash it off at once with soap and water. If your
clothes are soaked w1th‘¥ue], wet them with water before you take them off. If
you don't have*any water, temporari ground yourself by taking hold of a piece
of. grounded equipment wlih one han Then take off your clothes. This ground1ng

remove them. After clothing is: removed, wash the skin with soapy water .rinse
with fresh water and get medical aid. ,

b. Gases and vapors s . The terms’ gas# apd "vapdr" are often used to mean the same thing, *
although there is a difference. A gas extsts as a- §as at ordinary temperature and pressure.
A vapor i3 a gas- 11kS form of a substance that is ordinarily a solid or Tiquid. Gases and
vapors are divided into four groups deépending on.whether, they are poisonous (toxic), .
asphyxiants, anesthetics,-or irritantse Remember that each substance usual]y has more than
one property. For-examp]e; it can be anesthetic and also toxic .

protects you from the dangesr of a stat1c spark tgniting your clothes as you & .

«

LI



v

(4)

A

Puisons. Pofsonous or toxic gases and vapors have various effects on the body.
They may injure or destroy the internal organs, tfe blood-forming system,
tissues, or boges. Toxic effects often show up only after a prolonged exposure.
The most poisonous gas or vapor Is: tiydrogen sulfige found in crude oil of high
sulfur content or tetraethyl lead vapo¥ from ledded, gasol\ne You myst_avoid
exposure to them at all times, because they can kill you. Victims of hydrogen

+ sulfide may fall unconsgious upon exposure and pever regain consciousnesg. Other

gases, listed in the order of -toxicity, are refrigerants like sulfur dioxide, .
ammonia, methyl bromide, butane, propane, and the freons.

A hyxiants. gimple,asphyxiants are -gases ahd vapors that keep the lungs from
etting oxygen. In other words, they replace the oxygen that is-in the air. '

Some of them are methahe and 1ts related hydrocarbqos, hydrogen, .and acetylene -

which are used in welding and flamecutting. A chem¥cal asphyxiant, like carbon-
mopoxide gas,_acts upon the blood in such a way that is is unable.to absorb ~. .
enough oxygen to sugkain the organs of the body Thits causes the organs to fail
due td lack of oxygen

Anesihetics. Anesthetic gases and vapors have a narcotic effect, depressing the
central nervpus system to the point- where respiratory failure may occur. All °
hydrocarbon vapors have this effect.  The most narcotic are acetone, the ethefs,
benzepe, naphthas, gasolines, and jet fuels. Others are hydrocarbon derivatives
that contain members of the chloriné family. Exposure to burning hydrocarbon
vapors can cause tremor of the heart ventricles. Narcotic e fects of gasoline -
and jet fuel 1nCrease with aromatic content.

\

‘Irritants - Inritant gases and vapors inflame the }unqs and respiratory tract.
lhqy may causé. pheumonia and other plilmonary diseases or make the victim pore
Suscept1ble to them. Most flammable gases and‘vapors are \rr\tants whether they
are po1sonous or narcotic.

First Aid for Vapor Inha]ation. Inhalation (breathing) of petroleum products cah
cause dizziness, nausea and headaches; large amounts may cause unconsciousness :
When working around petrfoleum products, if a person should get dizzy, nauseous or
develop a headache, remove him/her from the area nwned1ately., For the . .

“unconscioul victim, remove him from the daqger area and give art1f1c1a1

respinatéon; cali-a physician. - — e

- L]

“General safety precautions. The folﬂdw1ng genera] precaut1ons are related tﬂ'TUe1 ) ®

_ ‘g systems and.-fuel handling. Although they may not be explicitly set forth gn this course, they
. ‘are dmplied.

B injuryy or damage to equlﬁment S -

(6) Do not wear shoes withaexposed nai)s, metal p]ﬁtes or hobnai]sﬂ
«(7) Do not carry or wear exposed metal ofjects, such as kn1ves. keys, or lopse
: identiflcation bracelets that could cause sparks if struck or dropped _ -
(8)- Wear nonstatnc -producing clothing, with sh1rts dieeves ro]]ed down anggbuttoned.
< . \ L ' ’ v"g ’\

- (9) Do not carry er wear loose items of c]oth1ng. - . : . - .

(ld)‘/ﬂiep shirt pockets empty. B S : i v ¢

/j 3 -y ‘ . .\’ %, ’ .. ’ J‘:

If fuel gets ég cli

These precautions should be understood and follqwed to prevent accidents, bod11y
. 7
Prohibit smoking except i designated areas. Prohibit matches and lighters in
hazardoys areas. . :

P R )
Never use fuel to wash the hands. : . . oo «
N . - .. .
Avoid yetting fuelron the skin; wash fuel from the skin as soon as possible with
soap and water. . . . ) :

RN

’

fle eyes or-mouth, flush thoroughly with water -(avoid ' (
t medica] aid 1nmed1ate1y.

If fuel gets into
“swallowing); and )
in , remove clothing ppompt]y but carefully, waSh the-skir,
and rep]ace clothes Wl

v

- 8] ’
[ A\
- ° .’
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{ (11)  Wear leather gloves and adl-leather, rubber-soTed boots for spfash protection.

)

(12y Use'ear—pfotec}ive~gev{ces near openating,ai:frafi éngines of other high-noise

sources. °’ -
s (13) Wear goggies or protective helmet.with a.visor-for eye protection when fueling '
: aircraft. : - ' ° .
Y ' . (14) Never use liquid fuels as cieaning fluids for f]dors, equipment, clothing, etc. |
‘ * . . ; - .
- (15) Fuel vagors are heavier than air and will collect in low places such as pits or
< ~ sumps; be especially careful in such areas. ’ (] '
. . s . ) ! .
(16) Opep druis slowly, especially if they have been shdken or exposed:.to heat, to
prevent_a fuel-aip mixture from spewing out. - o ‘
g' (17) Beware of empty (or abp ﬁ§1y empty) cans, drums, tanks, and hoses that formqs]y.
held fuel, Vap9rséfag,2§§a n long after the container has“been emptied, and the
fuel-air mixture 1 re dangerous if ignited than the liquid alone. * . .
LAY - r *
T (18) Dispose of oily waste or rags immediately kaer using by placing them in a .
: self-closing metal tontainer. _ y 0 *
(19) Avoid spilling fuel; clean up spills at once if they happen. Wipe up small
spills or cover with dirt. Follow local epergency procedures for large spills. .
Treat the ar¢a as dangerous until the vapors have gone. . i
i?. (20) Keep all fuel contﬂ‘kers, whether full or empty, tightly closed except when 3n 'i;
use, -
4 ’ :
7 (21) Report leaks to the prop®r authorities. “Do not operaté%leaky<§qgipment.

. : . LS :
(22) Do not conduct fuel handling operations in a hangar, shop, or other confined area.
A ] ~ . .

(23) Allow at least 150 feet between bulk tank put]efs and fuel dispensing points for
\j . ' _ fire safety. . ”

(24) Use only flashlights, drop lights, or lanterns approved for use in hazardous
Tocations. i

(25) Use only ex losion-proof electrical equipment and fixtures in hézardous‘areas;
L

¢ inspect ofg n and correct any conditions that could caus?'Sparking, arcing, or
overheating. - ‘ T ’ ’ :
- . (26) Open switches and pull fuses before doing essential work on electrical equipment.
’ (27) 'Equipment requiring welding and, cutting operations must be c]ean'dnd‘vapor—free;
. ) ﬂheaters, welding tdrches, or bloytorches must not be used within 50 feet of fuel
‘ “handling operations. ' .
. 5 _ *(28) Stop all-fuel hand]ing'operatdons during e?ectriéﬁ% storms.

(29) ‘Bonds and grounds'shouid be -tested frequehtly'to ensure condUcti;ity; repair or
replace defective parts. Bonds and grounds must be made before fuel flow begins,
and must not be broken until fldw ends. . .

B .. . ‘ . \

{30) Vehicles carrying fuel as cargo and those operating within 50 féet of fuel

handling operations must be equipped with spark-arresting exhaust system.

(31) Protective”earthworks (berms)~arouhd.col1apsib]é tanks should be bullt to give
the least possible exposed fuel surface in case of tank rupture. small area
generates the least vapor, and provides the smallest burning surfage in case of
fire. ' . ) ) : : ’

(32) Do not pump fuel at a rate which will cause severe turbuTence. . a

* . (33) Do not splash-fill tank or tank cars:if top-loading is necessary. Start to fill

©

' at a slow rate with the filling hose near the tank bottom. When the hose end is
submerged,” loading can ‘proceed at a full flow rate. '




-~y -

. L. . .
. . . ., .

(34 Do not filter fuel through anything other than propefly grounded fijter-
sepdfators and monitors. : :

(3b) After Filling large tanks, allow several minutes oY re\axati?n_time to allow lhe

. static charge of the fuel surface.to equalize with the tank )eﬂgre inserting- .
gages or any other objects into }Qe fuel.

(36) Do not throw or drag hoses and nogzjks; avoid kinking hoses. .

A} 1 . - )

(37) Turn oft aircraft radio and radar equipment during fueling or defueling.

\ X k) ' ’
(38) -Do not conduct fueling operations within 360 feet of active ground radars.

(39) Aircraft to be refq;led or defyglti_TEit by de-armed and hﬁ%t not have hot brakes.

Do not clip ground wires to antennas, rotor”blddes,.or propeller blades.
(81) -Keep clear of rotor blades; propeller blades, and their paths:
: . . .ooN - . A
Keep the refueling area clear of loose material that cotld Be blown about by prop
wash,.jet blast, or rotor wash. ’ - . . . '
- & - . .
Tankers used to accept fuel removed from'vehiclis or wircraft will be-plainly
marked DEFUELER.. A vehicle marked REFUELER wili-not be used to remove fuel from
a ysing véhicle unless it .is specifically authorized, nor will a vehicle marked
UEEPELER be used to fuel veRicles. :

14

1 5

M (44) At 1éa§t two persons are required in defueling operations.
. (45) Refueling/defueling areas must be free of all possible ignition sources.
' (46) In defueling, .the defueler operator must check with the unloader (crew chief,
' blane captain, l¥neman, etc.) to be Sure-that the correct aircraft is being

‘unloaded, all electrical equipment is off, and no repair work is being done. ¢
. A

)i

Py

yr o

EXERCISE:

4

(47) - Firefighting equipment, including protective ¢lothing, must be in good condition
and readily available. . .

(48) - Water a]ode should nat be Used on fuel fires since it tends to spread the fire.

.

(49)

v

Fire extinguishing equipment must be in ptace and regg; during- refueling/
defueling, including crash crew standby assistance if available.

(50) DOrip pans should be maintained and not-allowgd to overflow.

_ Answer the following questions and check your responses against those listed at

.the end of this study unit. ‘
. : . . '
1. Gdses and vapors are divided up into four groups depending on whether‘br wot they
aré poisonous, asphyxiants, anesthetics, or . : :
a. flammables. . : _ ¢, toxic. S
'b. irritants. , d. infective. :

-
’ -

2. When working around petroleum products, if a person should get.dizzy, nauseous, or
develop a headache, you should remove him/her from the area immediately.
finkt aid for '

burns.
fuel in the eyes.

a. vapor inhalation. c.
b. swallowing fuel. d.

3. If a,person-has swallowed flammable liquids, you should keep him calm, give him
1/2 canteen of water‘or milk to dilute fuel, and

¢ %: ‘get medical atd. .«

.

ihduce vomiting. . c. loosen his clothihg.
d. flush his skin with water. /

o ’

4. when you are working argund operating aircraft engines, yeu'shoﬁld wear protective
¢ clothing to include - .

a. po]jshed'boots. Ty G. . nylon coveralls.

"h. cloth gloves. < . d. hearing protection.
- —_ N _ _
. ' v- . ' \ )
- \ ' E):} _ . .
E . - - “' <. . e .
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When yoi are working in the fuel farm with electyical equipment, you should En5ure ’
that the equipment ic

-

\ a. shock-proof. " e explosion proof. - . , T
: " .b. clean. . ,d+, 150 feet from tanks. .
. \d ' 1 - - ’ .
6. When you are involved if defueling operations, at least persons are requiréﬁ.
a. \'2" : ~ . C. 4 " v
b. 3 d. 5 .
R . r - e t ‘: :
Work Unit 4-2. FIRE PREVEATION . - N D - .
. ’ . L ’ N '
IDENLLFY ONE SOURCE OF FIRES. - - .
\ JABENTIFY ONE CHARACTERISTIC OF A FIRE. t
MATCH EACH CLASSAGF FIRE WITH THE TYPE OF FIRE, R S '
. - A~
. You have to know fire prevention and the hazards involved in handling petroleum when
you work.in the fuel farm, If you don't, not only can you cause gfeat property damage, but .
there 1s also thepossibility of injuries and loss of life. T, refore, before you can _ '
" understand fire prevention, you must understand fire. - ) N _1/\,
? F “ . -., 3

. AN fires connected with flammable prd%gcts result from the ignition of vapors. There ,
s, 1ittle danger of fire in a closed container*that holds a+flammable product unless it is ‘e
exposed to heat. The hazard arised from the ignition of~vapors produced in use,’ transfer,

leaks, and spills. The best way to prevent product fires is to minimize the buildup of vapors . _—
. ‘k t )

and to cBntrol the sources of ignition. ‘ . L .
) e ' \

d&. Smoking and Matches. Smoking and matches are the gréétéSt siﬁg]e cause of common *

-fires. You can greatly reduce the chance of fires by keeping smoking material out of the . p

[

product area. Signs are posted in these arehs such as "NO SMOKING WITHIN 60 FEET" or" NO "
SMOK IMG WITHIN TOO FEET". You, as the bulk fuel man, must follow these rules and you must
also take the unit initiative’to see that other Marines do likewise. ’

b. Housekeeping. Rubbish,_garbage, and similar hogsekeeping problems dre'éasily

inated, yet they continue to cause fires. These'sources can ignite with contact by small

 soyrces of. heat, such as a cigarette or match. Garbage cans that are made .of mqﬁg;, should be
" provided with a cover and be eMptied each.day. You should not burn rabbish in th

. Grass
and weed§ $hould be placed in garbage cans‘bEcause as they dry out, they can be easily ignited.
N . » . . -
“. c. Mechanical or Friction Sparks. Sparks caused by contact or friction between metal
surfaces can ignite a f®e.” Grinding work should be ‘done outside the fuel farm, but when this
is not possible, you must be alert for the possibility of a fire. Most of the bulk fuel
equipment will not cause a spark due to the aluminum alloy characteristics but tools that are .
not spark resistant will contribute to the fire potential. | ) .o : S
. . : p . » . : ’ T,

d. Electrical Equipment. Electrical eguipment becomes a fire hazard when it *arcs, N
sparks, or overheats. When a current is interrupted, as in‘a circuit breaker, it produces an <
electr}ic arc of very high temperature. “Rotating. parts of motors, generators artd similar
equipnieht produce arcs and sparks where the brushes contact the comutators. Worn wiring can b
produce an ignition source.in two ways: by creating a ¢hort circuit and by allowing a buildup
6f heat to have oxygen contact. The electrical equipment used in the fuel farm should, be
explosion proof to minimize this hazard, ' ' ' .

- ¢

e. Static Electricity. Friction causes static electricity. For instance, bringing .
together and separating two unlike substances any almost any motion 6f personnel and material |
can produce it., Static electricity is also gené}%ted by the flow of flammable products. Ypu
cannot prevent static electricity; however, it only becomes a hazard if it is allowed to
buildup and cause a spark. Ydu can prevent spdkks by bonding'and grounding. Banding is an .
elgctrical connection (a bonding wire) between metallic equipwent and containers. This -
equalizes the electrical potential. Grounding is an electrical connection between one or both N

’ * »
.

,of the’bonded transfer units and the ground. This dissipates glectrical potential, When .
‘units of equipment are properly bonded and_gﬁoundedf_static e]ectrici}y is transferred from

the equipment &nd into the ground.

& . . e
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._the 500 pounds of dry qgemica\ 1s exhausted. . _ -

- J . . .

- .
) - . . .
o L. » .

Fire Is a combustion among three things: fuel, heat, and oxyggefs If you eliminate one of
these thwee things, the fire will either become smaller or go out.f Fire extinguishers work on
this principle. There_ are four ¢lasses of fires. These are:

. . N

Class A - consists of ordinary combustibles such as wood, paper., grass, and
cloth, . . . - : . '

[l . ,' ‘ L4 . /'.
Class B - involves flammable liquids sugh a gasoline, solventg, ghd paints, \

J . . 3 3
Class C - involves live electrical equipment such as motors, switches, and 3 .
transfers. X ' ' \ ; ’

. ) . b . - ) - =
- - Class 0 ~ involves-gmrnable metal and chemicals such as sodium and magnestum.
~EXERCISE:  Answer the following questions and check your:.responses against those listed at
the end of this study. 1" . . . '
’ ' ! * 1
o 1. The greategt.%ingle cause of ‘common fires is -
) PR
.’ ~a. ,static electricity. . + = ~ c. housekeepiny. x
. b.‘(‘smoki%g and matches.. d. eldectrical equipment. .
2. A fire is a combustion among three: things: fuel, heat, apq\
- . .
a. gasoline. L ' c. “igniting attion.
b. chem?calsc\ : . ' d. oxygen. \ .
. ~r 3

,

Matching:® Column 1 (items 3-6) containsethé four classes of fireg, Column 2 (a through d)
contains the various types of fires. Match each class of fire in column 1 with
.igs type of fire in column 2. Place your. answers in the spacgs provided.

' Column 1 ' Cotﬁhn 2 :
Classes of Fires + - “ Types {of Fires
1
3. Class A ’ ) .a. Burning steel wool * - s
4. Class B . ) b.. Burning transformer
, - . . _\'_ R ‘

3 @b, Class C - . ) c. Wood fire .~~~ .
. . . T R . . . R

6. Class D } ©o)d. Gasoline fire .

\ ' N

work Unit®1-3. FIREFIGHTING TRUCK MC105]
[DENTIF %) THO CAPAGILITIES OF THE FIREFIGHTING TRUCK . =
IDGNTIFY ONE FEATURE OF THE CONTROLS ON THB FIREF JGHTING TRUCK.

2

SFATE THE AGENT AND CHEM?@AL COMPOSITION OF THE AGENT USED IN THE FIREFIGHTING
~ TRUCK. ' . ) .

ofighting tryck, MCI051. The MC1051 firefighting track (fig 4-1) is used to combat . -

ftres in er\ system installations. It is a dry chemical firefighting vehicle that uses
Mpurple K* powder: a dyy potassium chemical, which is delivered under pressure by means of two
50-foot hoses at a rande of/ 35 feet beyond the nozzle. Two hand-portable dry chemical fire”

_extinguishers are also rried ™ brackets located on the front burper. They can be used to

supplement - the chemical flow from the hoses. When Fully charged with 500 pounds of “purple K"
powder and a 2,265-psi nitrogen cylinder to provide the gas pressure, the equipment wigl
deliyer the chemical agent through both hose nozzles for -a period of 86 to 104 seconds, until

EN .
.

A . -
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- R . * fig 4-1. Firefighting truck MC1051.° . .
ﬁ'. A _:‘- T ’ \ : ’ -t ' '
- Operat fon and maintenancé of firefighting truck MC1051 ¥ {
N I . . A ~ ~
P Aa. Controlssand ipstrunknts. ‘Locations and functions of the conff;ls and instruments arec. T
' ' ghown in figures 4-7 and 4-3.° 7 B _ . . ‘ o
P b. Before use. Béégre driving. the vehicle to the fire agea; pul) out the 4-way flasher .~ '
switch (fdg,ﬁ-?i.\'fhe -way flasher switgh, added to the turn signal circuit of the vehicle,
flashes all four turn signal lamps simultaneously as a hazard warning. Detérmine that the *
’ ' nitrogen cylinder pressure gage (2, fig 4-3) reads between 1,500 and 2,265 psi and that the .
, ’// chemical agent tank prlssure gage“(1, fig 4-3) reads 230, plus or minus 10 psi. If neither * . %&suy
gage reads properl)y, determine that the nitrogen cylinder valve behind the passemger‘seat is B fﬁﬁﬂ
) open. Remove the ﬁeag¢wiré and lockipng pins from all valve and cock handles. e bt ¥
-~ "\ :u’;i'.‘."""“ ) / \.f g . .
\ - , _ 1 . . . .) .
- D , ‘ /
7 ) . : -\
! The 4-way flasher switch causes turn signal
, -1amps to flash or blink if-pulled out when turn N
signal switch is operated. - BT : r
o T ' : Rig 4-2. Dashboard control. L ‘ ? .
_ "c. During use. (Note: {tem numbers in (a) through (d) below refer to figure 4-3.) Upon v
: ‘arrival at the fire area, proceed as follows:, : : .
: ) - . N 4
] - (1) Insure that both c'le%qutaa'lves (5®»d 8) are closed. - . - -
’ ~ _(2) Open the red tank valve (6). ° T L4 ) _ .’ - ¢ ) .
(3) Open both hose cabinet doors and unc015~59th hoses, laying-them-out on the ground.
. Narning:'$Restrain both hoses from movement before they are pressurized or, BN

. they will whip dangerously.
. _ * \ _
(4) Open both cock valves (3 and 9) by placing thejhandles in a horizontal position. -

1 .

‘ _'-‘ . : . | | \\k-l'

.') * . . ) - N i .
" ’ g o . 4_7 . » : \ / o
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- i (5) Open the hose nozzles and direct the chemical stream at the bgee of "the flames. )
_ . _ Note: «The hand portable fire extinguishers, mounted .on the front of .the
’ . . yehicle, can be used to supplement the chemical Streams. o . .
- N * 1 (S
) (6) .Closé the “hose ?\oz,z]es-'after the fire has been extinguished. ’ v : . :
~> . . ". t - R -
] r ' 3 e s e r . Yo Y
Al N ‘ .:— ' i L =
' - y s <

. s La ) s
v ‘.' .. \ ¥
. v
. : ’ 'ﬁ g
LY bl ¥ /
. . »
I . Control or instrument ™ Function - ~ ’
P h 4 } ' « - K ’ ? :
) 1. Chemical tank pressure gage * * *© Indicates chemical tank pressure psi. »
to : . . ~— . .
! 2. Ni'trogen cylinder pressure gq{;e" Indicates nitrogen cylinder pressure in psi. §
. : . _ PR
3. Left-hand cock valve ' Charges hose '(?n-pagsenger‘s side of truck.
¢ 4. Vent valve (blue) : Vents chemical tank pressure.
5. ~Leftxhand hose cleanout valve - ‘ . Applies nitrogen from ¢ylinder to left-hand
- © . hose for chemical cleanout, when tank and cock
N N o valve are closed. . - ’ .
‘- 6. . Tank valve (red) ) Applies pressure to contents of chemical tank. LR ,
‘ T 7. Tank fi11 cap S L Closes Fill hole of chemical tank. .
8.. Right-hand hose cleanout va]vé ’ Applies unitrogen from cylinder to right-hand | !
: . " hose for chemical cleanout whén tank and cock
valve are closed, : - :
. N . s
N T 9T Right-hand cock valve « Charges hose qn“-‘driver's side of truck.
’ "10. Nitrogen cylinder- valve o Controis «flow ofgnitrogen through’ micron ’ )

filter to regulator. .

F] « . i 3 \a J . i . )
v . - - .. I - '
. ' { . . \ ES

Fig 4-3. 'A-C'hemican tank '_c_on't.rois_.and instruments.
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d. After use. '(Note:, [tem numbers in (1) through {11) belowrefer to figure A—3.)- ' :
Before storing the hoses, proCeeq/a§ follows: . B ) .
e st : ) e ML . | . : _ -
(1) Cloge the ;BEF“VEWVes and tank Valve (3, 9, aaﬁvﬁ, respectively). N
. . . . ., " - \‘ y - . h N .
(2) Operfboth hose cleanout valves-(5 and 8). . , . . I
. ’ ] R . “ . P [y L .
(3) Open each hose nozzle and keep it open until all the chemical is exhausted from -t . '
T the hose, then close, - v ) ) : P
s v . ‘ "
(4) ~Close both cleanout-valves (5 and 8). v ' o s
Tt (9) Coif‘aﬁd store the hqées.in the réspectivé hose cabidets as shewn in figure 4-4. . Var”///-
- - ’ , L]
¢
L . ’ t
\; v
. | ‘ ) )
4 . ’
"\ [ . * ) -

1 Loop hose ‘as shown., Make it 2. A reverse laop follows' the first. S
fit inside the cabinet sq the & . Notice that the hose passes beneath the .
door can be closed. = . loop to make-the reverse loop. ) fe -

‘3. Alternate loops are reverse 4. Notice the "over and under" position

. loops.«"Follow steps one and . of the hose. Hose coiled in this «
two until all "he hose +is coiled . manner will pull out -free of . ,
in the cabinet. »* . twists, « v e
¢ | KA T
- s < Pig 4-4. Hose coiling method. ' ' - -
. . « N &

. A - 2 P

(6) Check to see that the.nitrogen cylinder pressure gagé (2) reads more then 1,500
: g _

psi. If thé’desir .indication is no} obtained, replace the nitrogen cylinder.

RN

(7) Close the nigrogen, fylinder valve.
(8) Open the blue vent valve (4) to re]eaSe'tﬂe.chemical tank pressure; théh close it. 7
\ L ’ . e H ¢
(9) Remove the tank fi11 cap (7) and determine whether. thE chemical- tank requires e
refilling. Fil) the tank after-every use with Jpurple K" powder. Replace the S _—
fill cap and tighten with both_ hands. ; - : SR
(10) Replace the lockiﬁg pin and the lead nire'ﬁ%al on' each of -the six valves (3, 4, B
' » 8, and 9). . L 2 : o
.& : '- . . ’..4-9 . .- .' Cm . \
. . ) . - ’ . 1‘:03 ‘ ' ".«
i ) » ol t. . ‘." ¢ v A ..
o e ; P 2 o ; ) » . P
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) . .
) S (11) 7 Place the’turn-signal switch in the OFF gosition and push in the 4-way flasher '
T, AR switch. - N A : . '
a . I - ! . - . ' \ . . . . - _ . , ] . F
_ . {12) Before leaving the vehicle, flush §1l ‘exterior surfages with clear water fo, STl
“ . . . remove” the splashed chemical T\Qe—extinﬁg(n\ishing agent, .(purp]f K). -, 'Y .
- .. .’ . : R -~ t N A
. - A . o L3
.. «v(]]}), Reduce,or:.elimina‘te opgrftmg hazard,s‘pyl_opseﬁvmg the fo'llowir}g: S C R : e
N M =" (a) Before ‘removihg thé tank \¢ap, the tank and. 1ine' must be thoroughTy ' e g
. vénted and allvalves mu ed. ~As a"Safety device, the fill cap’is T ,
- -, " constructed to aldow ve _%ank pressure before the cap is'fully. - _ .
‘ ‘ unthreaded. .. This pre olent premature removal af .the final , A{
1+« 7 thread is turneg clear¥ - 1 500 poynds-of dry:chemical. firefighting
. : -agent »{purple K) into the chemical ta_n'l(,,~ and .replace- the, cap tightly.
R o . A * - 2 » B ' - .
" (b)" when removing the chesigal tank fill com," skop the unthreadipg operation if
o any venting-or “fressure {clearTy audible} is aqted, until the inner .and
xS . outeétr pressures are eqyalized: Close all valvds. and secure-all but “the
" .+ - nitrggen cylinder outlet,yalve with socking pins to prevent actidentat ] : .
N o actution. | R Y . _ '
- a . { - ) » . . ) y
’ “fe) .:Mever discharge tire chemical -in*an enctoded-area, except for fighting a N
. & - Ufire. -The spray of dry chemical covers a wide area ,and the stream broadens _
. At its maximum reach to approximately 13 feet. Caution as to *where the s
©*, ‘spray.will settle must be exercised. ] € . o 1
) 3 (d) Never refill jndoors, except as an emergency operation. T ' K '
- 3 (e) Operator's daily prevéntive "maintenance..' Tab]e/4¥1 1ists the operator's o
-k preventive maintenance checks that should be performed dailys
— . " Table 4-1. Operator's Daily Preventive Maintenance Checks
~ ) N . ..1 B ’ N
vJ. d .
- ' ' ’ _ Correct observation and Lo
w What to check : How to check correctivg acti%‘ : L
. N I, . . i . ’ a M N - : %
a.. General appearance & 1. Visually inspect the ' 1. No evidence of damgge . RN
. : MC 105T for evidence tampering, or missing )
4 ' ' . . of damage, tampering, . parts. Repair damage or R ) .
: - -or missing parts.( . ° tampering; replace missing ' :
J A . parts, _ :
o - * 2. Vvisuvally inspect the = 2. No dirt or grease present. .
PJ\ : ' MC 1051 for dirt and . If dirt or grease is f'ound,\ L .
/ . I greasel . remove* it. . .
' . b. Valve wheels and cock Inspect all six valves . A1l valves secured with leck- ) ‘ .
+valve handles for lo€king pins se- ing ping and leadwire seals. ‘
. : o . cured by leadwire Secured valves. - “
-0 ‘ - seals. . ' ' .
» . " * » _ . . ) . E
J . c.* Piping, joints, unions Visually inspect piping, No evidence of damage or . .
s 7 : ‘and valves _ joints, unions, and. « -, leakage. Repair damage or . e
_ . » 7 valves for?signs of dam- correct leakage,
- . ) ) age or ‘1ea age.z | | ' .
d. Hose cabinet doors " Open and clo'se{hose " Doors open and close fredly
Ao ‘ cabinet doors. . . and without intérference. ' <
Door latches and hinges oper- .
: ¢ . \ ate‘freely. 011 hinges and- latches. :
a4 - \ - ! ' M
” . . -
e. Hose . " Inspect for kinks, por- Hoses are not kinked, do not ,
' osity, dirt, grease, or show_porosity, are free from ,
- .. sharp bends. : . dirt on grease, and have no_sharp
: T . T bends. If necessary, rep]ﬁhoses;
’ f. Hose nozzles Operate pozzle valves, . Nozile valvEs operate freely®®
; ) X ’ Clean 'nozzle valves. ‘
£ N . v
- ¥ - 4
.\ : A S S ‘
- T 4-1 . ' .
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EXERC!;{: Answer the following Questions and cheok your re%pongés agﬁinsf those listed at
- the'end of this study unit. . : :

1 . ] A N . - .
N 1. When fully charged with nitrogen and purple "K" pdwder, the firefighting truck
’ 'will deliver the chemical agent thrdugh the hqfes for a period of oL 7
. ’ c E . R T
e " as «2 to 4 minutes. . c. 86 to/104 seconhds.
: b. 60 to 90 seconds. d: ¥to 3 minutes.
- r Lo " : o
'\ 2. On the tank portion of the truck, the vent valye should be color coded blue and
. the tarmk valve should be colored coded ' ~ o .
a. \red. . ' . C c. yellow. o . 4
b. orange. * . d. white.
. * ’ ' ' . )
= 173, The effective range of the firefigﬂmting truck is about ) feet.
“ . . i ; -
* N a. 50 c.. 25 LI
. b. 35 > d. 15 _‘ )
‘. What agent is uied in the firefighting truck and what is its chemicgal E%ﬁpésition? .
v . ; ’ . > -
N . -

. . : ‘ . 7]
Work Unit 4-4. .FIRE EXTIQGUISHERS AND MAINTENANCE :
. . ' . i 3 .
IDENTIFY ONE OPERATING CHARACTERISTIC OF THE 30-POUND FIRE EXTINGUISHER, s

’ IQﬁNTIFY ONE.STEP'IN PREVENTIVE MAINTE&ANCE ON THE 30-POUND FIRE EXTINGUISHER..
IDENTIFY TNUIOPERNTING CHARACTERiSTIQﬁ OF THE,lSQ—POGND FIRE EXTINGUISHER.
. : . - . A

In the event-that you have to fight a fire, it is critical that ypu know what ‘you are
doing. If a tank or even a small pool of product is ignited, you must take immediate measures
to extinguish it. Water is almost never®@sed on a product fire sinte it tends to spread the
fire. g

General]yf the 30-1b extinguisher will be of the dry powder t}pe,'but at times, it may
¢ontain carbon dfoxide (C02). The 30-1b extin§uisher should be used on smaller fires Mich a
truck or engine fire on the pumpifig units. It has a range  of 17 feet in a fan-shaped pattern
with an 8-12-second operation!(fi~_4-5). - , v o '

[ ot




a. Operator's generaT maintenance. any discrepancies noted when performing daily
operator's maintenance 'should be reported tmmediately. Maintenance consists of the following: "

: - 4 ' . y - .
(1) Note the general appearance for mechanical damage, missing components, and . -

) corrosion.
, (2) Check the lead and wire seal .at the’nitrogen cy\indér valve. Absence of a sea* u}ﬂ,
v may indicate an unreported operation of the extinguisher. .

t ' {3) Read the pressure oh the nitrogen cylinder valve gaée; replace ffq.ﬁt&ssary. .

(4) Inspect the condition of the hosg coupling and hose. Check the tightness of the »
hose Coup1ings. Check the hose for obstructions. :

(5) .Remove the nozzle from ipe nozzle holder and examine the opening for obsyruct3ons.

(6) Hold the nozzle in one hand and operate the nozzle handle- to check free T
movement. Close the nozzle ahd replace it in the nozzle holder. '
’ h )
(7) Remove the fill cap and check that the'tank is filled with free-flowing, not
caked, "purple K.* .
) . . o \ -
e (8) Inspeet the threads oﬁ%the fill cap and fill opening for damage.

(9) Remove, and examine the fill cap gaskets. . . .

a

(10) Rep]ace the fill cap tightly. . - '
{11) Rotate eﬁch‘whee1 to test :the lubrication of the béarings. If. wheels do not ' T
revolve smoothly, pressure-lubrycate the bearing through the grease fitting -on -
the hub. - : . ‘ ‘ N
b. Opération and maintenance of hand fire extinguisher. . . " - ;' - i
(1) 36-]b extingpisher. To operate and refill the 30-1b fire ext%nguisher,.take the . '
following steps: , o . e . . .
2. : . . N ' ’ S .
(a) Remove the safety pin from the plunger: " A o A N
¢ s .“ ~ ' v . . . ' . _._;‘. .. e -
. _ gb) Press down on the plunger- handle; this ruptures the geal in the top-of the, ud
. » * % qitrogen cylinder. he cylinder on the 30-1b extinguisher is ldcated oh the - /
’ e vﬁ*ﬁﬁf outside of the dry chemical tank. . , E s
. ‘: :_.“:,.1_ - , ) . ‘ . . . . .
3 { . -?géﬁzxpress the nozzle handle and attack the fire. - P M L .
' S ~ . , _ :
. (d), After the extinguisher is empty, remove the dry chemical. cap 4nd refill the ’
g » . tank with 30 pounds of dry chemical. Remove the nitrogen cylipnder from the
v ’ | .~ plunger cap and replace w};h a new cylinder, - - oL -
, + (e) Replace the safety.pin and seal with a safety wire.
. )| (2) Qperator's maintenance. Operator's maintenance for hand-operated fire
' extinguishers consists of inspecting, repairing, réplacing, or reporting. This
, service should be done on a daily basis and all discrepancies corrected ’
. immediately to assure the readiness of the equipment. The following steps ’
comprise this maintenance: .
(a) Inspect the general appearanée for missing components, damage, corrosion, e
+ and cleaniness. , : 1 _
o - : _ '
- ) ' (b) -Inspect the condition of the hose. Check for hose and hoZzle obstructions.
, \ (c) Remoye the fi1¥ cap and check that the tank is filled with free flowing, not
R R 2 (1} " . . .
) . o I‘»\ c’&kgd purple K. y | _
b . ) (d) Inspect the threads qu;be}fill cap and Fill the opening for damage. B .
(e} Inspect the fill cap gasket an& insure that Epé cap ds screwed on tightly, * o7
Et : Lo (f) To inspect the nitrggen cylinder, unscrew the pressure cartridgé and inspect )
N the cartridge seal to see that it has not been punctured. _
‘ ,' (g) The safety pin éhou(d be initalled correctly with a‘seal and a saféty wire. _ ;‘--'
] . -~ . : : - R R
{ . . -12 . : ~ . \

. ) . . - iy o . "
. - - N ’ . . - R
- - P o Ly ) ! )
. . Lok - :
o 5 « B2 - - . . et e e . . .




. {3) 150-1b whee l-mounted (fig 4-6). The 150~ 1b whee]-moﬁnted fire  extingutsher has
' great firefighting capabilities; one should be located in each tank farm, booster
n station, and bgach unloading station., This extinguigher has a.35-foot‘ranga and »
’ will operate continuously for about 55 seconds. . .

~ "
7 - J R K
‘ - ;
) NS 2
. . w
- -~
& . « o (Figfa-6. 150-1b"wheé'-mounted extinguisher. -
N A _' ’ ) ) ) ? . ‘
' . (4) Operation and maintenance of the 150-pound wheel-mounted fire extinquisher.
(a) Operation ] . | ' ) _ . -
. ‘\Yl' Before use. The following steps should be‘followed when inspecting the :
150-pound whee]-mognted fire extinguisher: _ .
. ¢ . “ *

A ]
Close the valve on the dry chemical tank.

’ Open the nitrogen cylinder valve. Check the high-pressure gagel The
pressure gage-should show a reading of 2,100 psi. If the reading is
' » ) . less than 1,500, psi, replace the cylinder with a new.cylinder,

% Shut off the nitrogen cylinder valve. Tip the fire extinguisher
’ ' . backwards to a horizontal position. In this position, the nitrogen ".
-$x1inder will be on top of the dry chemical tank. “ ’

. A i . . . ' . , .
. . Remove the hose from the connection on the bottom of .the dry chemical :
~ - tank (1, fig 4-7). . _ . . ’

K J
2
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-

l -~

Open the dry ¢hemical tank va]ve Gas pressure impounded in the - ; “
high-pressure, hosq,should force a small amount: of dry chemical out of .
the hose\connecbdon located at the bottom “of the dry chénical tank. - \

“Recouple the hbse to the&connection at the bottom of the dry chemical
tank

Return the extinguisher to an Jupright posit1on ‘

Remove the dry chemical tank fil1 cap. Inspett to see if the dry
_cheimical tank is fu]] (its capacity is 150 1bs).

]

' Place a wire and~tead seal on the nitrpgen and dry chemical -valve .
after ®each inspection - ) _ " ‘

"During use. When' the actual need to operate the 150—ponnd, *
_ wheeT-mounted extingmsher ogeurs, proceed a}&o]]ows: .

Move the fire extinguisher as near to the fire as safety will permit.
Uncoﬂ the hose from the hose rack to its fun Tength. * . , . -
0pen the nitrogen tx]fnder valve . . o A . .

Open the dry chemiéa] tank valve.

“»
Open the -nozzle and attack the fire. . - ¢
After use. After the extlngulsher has been used it must be tleared and 4
ecﬁafgéa perform the following procedures : . N
Close the n1trogen cylinder va]ve tight]y _ :
A
To release pressure, -tip “the f1re extinguisher backwards to a
horizontal position and opep the nozzle. :
Return the extinguisher to an upright p051tj§’: after all the,pressure : '
is released. . ) - . %
‘ : oAy
Check the pressure in the nitrogen cylinder; if ‘tydPressure reads
less than 1,500 pounds, rep]ace,the cylinder with . yew one.
Coil the hose over the hose hanger in t%g manner shown in figure 4-8.
~ - 7 e~ - ' " .
R ) | bl
: . * .
o < ' A
2 L ) ) :
"
b >
C
N
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EXERCISE:

-

i

-

-The 30-1b. fire extingu1sher has a range of 17 feet in a fan- shapu

First. Toop is. started counter 2. A reverse Pdop follows the first.
clockwise and completed by _ Notice that hose passes behind
placing over rack. Cojl .= . loop to make the reverse .loop.

should not ¢ouch ground.- )

13

Alternate ‘loops are reverse - 1 4, Adju:t coils so nozz]e‘ﬁits into the
Toops. Follow steps one and holder easily. Hose cofted in
two until-all hese is coiled this manner will pu]] dut f

in the cabinet. - - of twists, o
. 1 Fig 4-8. Hose coi]iﬁg method. ’ . *Ht:> ,
Close the nozzle and secure it in the nozzie'holder : .

Remove the fill cap from the ext1ngu1sher and refill with "purple K"
to rated capacity. - _ @

Clean the seating surfaces and replace the fill cap .~t]y.

- Seal the nitrogen cylinder valve in the closed posi ith a Tead

'ghd wire seal,
2

Answer the folJowing questions and check your responses against th- isted at
the end of this study uhit. - .

» -

an _ second operation.

pattern with -




" The hose is stored on a twin hose reel at thgafront of the unit when not -in use. Additional - '-;(:w

, _ . P .
1 1

2. The last step in operator's maintenance on the 30-1b. fire extinguisher is to

<. inspect the general appearance for missing components.
b. inspect the condition of -the hose. , . .
c. inspect the nitrogen cylinder. ,
¢ d. 1instald the- safety pm correctly.
) 37 The 150-1b. wheei-mounted fire extinguisher has a 35-foot range for a period of '
about o N
a. 35 seconds. ‘ - c. one minute. _
t . b.” 45 to 60 seconds. d. . two minutes. -,
4. Hose should be coiled using an afternate reverse loop technique in order :to T )
. a. present a neat appearance.s N ' o . >
b. prevent twisting. . :
c. to clean powder out of the hose. .
d. prevent caking of the powder. : o «
. . v . ®
Work Unit 4-5. THE TWIN-AGENT UNIT .fIRE EXTINGUISHER .(TAU) .
M v

“IDENTIFY FOUR'OPERATING CAPABILITIES OF THE TAU.

The Twin- agent Unit (fig 4-9) is the best fire extinguisher the Marine Corps has in
its inventory. - You will find this extinguisher at both TAPDS and AAFS sites. One of these
units can cover an entire six-tank farm with the use of the 150-foot remote hose reel. It may
be used as a dry chemical as well as a foam fire extinguisher: B S e 4
‘ - - P T 1_”
The chemical agents-are expelled by pressurized nitrogen, stored on the unit, making RS
the unit self-eontaiped. The hoses are entwined by encasing thep in a single cover for P
convenience in storage and use; the nozzles are close-coupled by a pistod grip type bracket. : :

area coverage withput moving the extinguisheW is provided by a remote hose cart. " This .

coverage is necessary to reach bulk fuel bladder tanks spaced sufficiently apart from each - . }
other to prevent secondary fires in adjacent. tanks. Without the 150-foot remote hose cart, A - .
additional extinguishers would be required‘ , . C ot S

An extinguisher's firefighting capability is determined by the capability of its
extinguishing agent, hose length, and the sk\ﬂl of the operator. The magnitude of the fuel -
tank fire is determined by the size and shape’of the berm, wind velocity, and the type of . - s
fuel'. [If the bladder tanks are installed too close together within the tank farm, a second
tank and probably all six, will become involved in the fire. Although the unit is capable of
putting out a fire in a singie berm, there is one drawback. You should have three Marines
helping to extinguish the fire; one tqQ operate the nozzle and two to maneuver the hose. These
threé Marines should be well trained in the operation of the unit in order to relieve each
other. The hose, when used in operation, wil] weigh approximately 500 pounds. -In addition to
this limitation, these Marines must wear protective clothing for safety. (
General Qperation. Successful extinction of a fire requires a close-in position with
the wind at the unit loperator's back. Since wind direction is important, the un]t should
always be positioned in an upwind location. This causes the fire to be blown away from the -
unit, relieving excess.heat from both equipment and the operator. The range of the unit is

40-50 feet; therefore, it would be harder to effectively operate if it-was pointed into the . -
wind. _ w - :
\ ' ' U
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Fig 4-9. Twin-ageni fire extinguisher.
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a. Protective clothing. Because the fire must be contained quickly,«the firefighf%r must
work in cTose proximTty to the fire. Due to the intense heat generated by the fire, the
firefighter must wear protective clothing. Figures 4-11 through 4-14 {1llustrate the ' .
protective clothing that must be worn. With fhe exception of the boots, all of the protective
clothing As aluminized. This means that it’ is desf to reflect radiant heat. -In addition .
~to the equipment)jngyn, there are also aluminized gloves. , .
g . A} - ’
-~ \ Al
- . {
-
w p %
\ .
X \ '
3 e
*» ? : i
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7
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| N . . NBACK - *
. . | ' N
Fig 4-10. Fireman's alumipized proximity. trousers..
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. Fig 4-11. Fireman's cold weather boots.
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o Fig 4-13. Fireman's aluminized proximity coat. .
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Fig 4-fﬁ.- Fireman's aluminized proximity hoods, types I and IT.
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Theory of Operation

AFFF SYSTEM. Nitrogen gas, Np, is used to expel both chemical agents. Tn order to

store.the rgﬂuiréa quantities, the nitrogen is provided in steel cylinders at 2400 psi, vhich
is excessive for use in the systems. When thevalve on the AFFF system cylinder is opened,

+ “then, the nitrogen flows first to .a pressure regulator, where it is redqged to, 220-2560 psi
working pressure. The reduced pressure is ipdicated on a 0-400 pst gauge installed in the low

. pressure side of the.regalator. From the regulator the nitrogen passes through a check valve,
installed to prevent back flow of AFFT into the regulator when the nitrogen cylinder pres3ure
dissipates, to a pipé cross. ' A pressure relief valve is installed in one of the cross- '
outlets, and relieves pressure if the system inadvertantly reaches 275 psi. A bypa?; valve 1is

installed in another of the cross outlets, and is closed during normal-operation. From the
remaining outlet of the cross the nitrogen flows to the AFFF tank, pressdrizing the tank to
230-250 psi. When the AFFF_nozzle is ogened, the AFFF solution will be forced out the pickup
tubes in the bottom of the tank, through the normally open discharge valve to the hose reel,
hoses and digchaﬁge nozzle, _ e - 5, ~ -

4-20
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-even with the disc

‘ powders it loosens the powder, helping the nitrogen.pressu

fire will normally occur in the hose system

\ . o
i = . - 4 ' .

DRY CHEMICAL SYSTEN, Hhen the dry chemical system nitrogfn cylinder valve is opened
the nitrogen flows to a prassure requlator, is reduced to 230-250 psi working pressure just as
it did in the AFFF system. From there, however, the dry chemical svsfem functions somewhat
differently. From the regulator the nitrogen takes two- paths. One Tine leads through the

normally open test valve and check valve, through a cross which houses a Rressure relief valve

and normally closed bleed valve, -apd on to pressurize the dry chemical sphere. Mith the
sphere in its upright pbsition, howevq;, very 1ittle (if any) dry chemical will be discharged,
arge nozzle bpen. The pickup tube openings inside the sphere are at the
top of the sphere, above the dry chemical. This arrangement serves two important purposes;
first, the dry chemical powder cannot become packed in the pickup tube opening; secondly, the

To pressurize. the sphere without discharging®owder requires that the sphere he firmly latched
in the upright positjon during pressfirization. The second path the nitrogen takes from the
regilator leads through andther cross, housing two normally closed bleed valves, to the dry
chemical sphere Tatch cylinder. The nitrogen pressure working on the piston in the latch
cylinder forces the sphere up-Tatch open, allowing the sphere to freefall to the inverted
position. This action not only places the dry chemical p1&kup tube beloy the dry chemical:

e’ aerate the chemical. When the
dry chemical discharge Valve is opened the nitrogen leaves the.sphere with the dry chemical
suspenpded in it and is carried along by the velocity of the rovirg §8s. The mixture of dry
chemical and nitrogen passes through the hose reel and hose and is discharged through the>dry
chemical nozzle. ' " i .

“sphere can be pressurized ip the upr;ght posjtion witheut discharging dry chemical power.

- o . . |
A ’ -

FXERCISE:  Answer the ollowing questtons and check your rejgonses against those listed at

the end'of this study unit, : ) \

1. " The Twih—Agent Unit can provide firefighting capahilities to_i §1¥£&ank farm with
the use of the 150-foot ) ¢ _

~\"a, hose. c.  extension: . .

b. remote hose reel. d. discharge lines,

- 2.‘ The,Twin—Agent Unit has a range of feet,

. _
a. 40-50 c. 35 - :
b, 17 _ , d, 30-40 =
- 4 . / e . ot
. 3., The extinguisher consists of two completely independent systems: the AFFF and

a. carbor. dioxide. - ‘ _¢. dry chemical. "
b. nitrogen. . q* agueous foam, - v

Hork Unit 4-6. FIREFIGHTING METHODS | ’

\ .

GTVEN THREE TYPES,OF FIRES AND THEIR GHARACTgRISTICS, MATCH EACH TYPE OF Fi?E.
" WITH 1ITS CHARACTERSTIC. _ e
. . ) e
General. Due to-the nature of the equipment employed in the bulk fuel! system, fires
of differing degrees of severity can be expected in various components of the system. Hoses,
valves, manifolds, or any place there is a connecting point in the system represents a

potential leakage problem. Loose or missing gaskets or loo¢e connections are sources for this -

typé of hazard. Constant-inspection of the system should prevent the danger. If a fire’
shgy]d erupt in one of these areas, a hand portable fire extinguisher sNould be within reach
to“combat it. In portable systems of this type, frequen moving or changing represents a fire
hazard from fuel-contaminated equipment.- For example, #hose is moved and the fuel in it is
spilled on the ground or a hose to a pu nifeld is disconnected and fuel is spilled; in -
hand1ing_equipment of this type, this si fon is impossible to avoid. Again, reasonable
care should keep the extent offfires of this nature within the reach of hand portahle fire
extinguishers. The danger of 2 large pressure fire is always present, but since this type of
it can be handled by shutting off the fuel
pressure to the ruptured component; efther Sy shuttin? down a pump, closing a valve, ,or using
a hose clamp. 1f none of these alternatives are possihle, the resulting fire will bg‘beyond

~ the range of hand portabYe units and Targer extinguishing equipment will have to he used.

Finally, the most severe hazard in a bulk fuel system.is in the tanks themselves. In this '
case, prevention is obtained by detailed attention to the elimination of leaks and spills and
absolute preventian of all sparks and fgnition sources. ' :

"Types of fires ' ' .

. B .« .

a. Two-dimensional fire. A 2-dimensional fire, such as-a pan or pﬂ!fﬁre,-is of a flat
surface type which usually requires only one firefighter, E} . ' :
. - Y4 )
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b. Three-dimens 1 fire. This type of fire is one with obstacles, which could be

Jeither a spiTT or pressure fire.’ obstacles to consider are manifolds, tanks, -or any item of

equipnent preventing one operator from reaching both sides of the fire. A setond firefighter
is required and, werking as a team, from angles differing in approach, two men can he very
effective, 1f this:is a pressure fire, the pressure should be shut off before the fire is
attacked, if possible. If the pressure cannot be shut off, the-flow of the chemical shauld be ,
direcked at the break. After tﬂe chemical has extinguishesd the flame at the break, follow out \
from that point and extinguish the remaining spill f?re. “In a case where the break is
gravity—fed rather thhn_gressdre*fed, yoy would reverse this action and attack the spill fjre
irst, then dire$t the stream.of chemical.to the break, fl

c. Full-scale fire. This type of fire requires.the maximum gombined effort of all
availablé Firefighters and equipment. Not only is fast coordinated action needed to
extinguish it butalso protection’to surrounding equipment must be provided. During a
full-scale fire, ohgman should direct and control 3Pe firefighters and equipment. When
fightin? any fuel fTre you must keep calm and follo# the basic methods of controlling and
extinguishing., Always approach the fire with the wind 4t vour back. Attack the edge of; the
fire first, always keeping.the fire ahead of the dry chemical. When progressing -
satisfactorily, be on the alert for “flashback," or re-ignition from the radiant heat, "Never .
turn your back on a fire,” but always back away watching other firefighters that might he

. working with 'you. You should work as a team, never Yeaving your buddy in the fire. Both'wmust

leave when the first extinguisher runs out, Dry chemical should be applied directly in front
and at the bottom of the flames to create a rolling effect of the dry chemical into the fire,
Using the full reach of the spray keeps you back from the heat agl allows thie flow of chemical
té spread before hitting fRe surface. The dry <hemical must be applied in a fast sweeping
motion, sweeping fromis%dé to side, extending s1i¥ht1y outside the limits of the fire. To

prevent flashback, do ngt pick outipoints in the fjre to extinguish; continue a constant sweep

until the fire is extinguished. Cooling down the berms is a final step in securing fires.

EXERCISE: - Answer the fo11owihg quesfiong and. check youﬁ'rgsponses\against those ljisted at

_the end of this study unit. .. . .

v ‘ : . -
Matching: Column 1 (Hitems 1 through 3) lists the three types of fires. Column 3 (a throygh
c¢) lists descriptions for each of the three types of fires. Match the type of

fire in column 1 with its particular characteridtic(s) in column 2,‘\P1ace‘your
answers in the spaces provided. . ' :

».
S

LY

} Column 1 . © Column 2;'
Type of finkw . . .Lharacteristics
1.  Two-dimensional fire a. Fire with obstacles
— T .
2. Three-dimensional fire _ b. Requires: maximum effor
———— . N . -/ - .
1 3 Full scale fire . " .c. Panor pit-fire | o i
- ¢ . . . ‘ -

4

'

SUMMARY REVIEW

Now that you have completed the last study unit of this course, you have learned the ®
safety and firefightihg guidelines necessary for you to follow as a bulk fuel man. You .
Tearned tq.identify the various jtems of fitrefighting equipment and the preventive maintenance
and trouble-shooting procedures requjred to maintain and service the various itemsPo# this .
equipment. Lastly, you learned ‘the capabilities and Timitations of the  Marine; forpe

firefighting equipment. .oy
s ' - s ‘ " , L .
Answers to Study Unit #4 Exercises ' = © » '
Work Unit 4-1. . -
© 1. b, o
2, A, A
3.£b. :
4' ‘.d' & ‘
- 5. ¢, :
. 6. a.

. - §-22




Work Unit 4-2. Lo, "’ . ’ . . e

T Q O« T
¢
3

1.
< 4, V"
‘5. b, B
6.% a. .
. R .
Work Unit 4-3,, - ‘ ’ . : *
.f-o--—l, ' A P ) ‘ - .

/. ) ' . ¢ " \ ?

1. «c.
2. a.
’ . 3. b, ~ -
p X ’ v 4, Purple "K," a dry, potassdum cRemical . i ’

Work Unit A-4. . g ’

Work Unit 4-5, : . ’ ) -
- - ! * ' «
: 1. b, ’ | ' '
.. 2. a. - . }
, - 3. C. . . N N . <. L. $. ,
. ) \ . " ¢
Work Unit 4-6, , - .. - . J
. . S ¢ x ‘ - ‘/' . o
; _ oy . 1. C.‘\) * 3 1 - ST . ' ' iy ' J - b
. t ) 2. a. ) )
3- b. . \ ~ . . . »” A
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-, APPENDIX A
. . '
- EQUIPMENT DEVELOPMENT v YT
The how and why of Bulk Fuel Equipment starts wilth the Bulk Fuel Man at the unit ~ ; .

level. When you have.an idea of how things can be improved, you should pass ‘on your ideas.
The why of it is that if your ideas are not passed on, then your ideas are not going to do any
one any good. > % : :

—_ w 2 B [
Equipment th%”t the Harine Corps receives is based on ideas that have been hroyght to
the attention of Headquarters, Marine Corps, An idea undergoes an immense amount B >
- Investigation and study before it ig adopted.. When an idea looks promising it is then tested.
- ~ -
The Harine Corps Research and Development Center at Quantico tests these ideas that ‘e _
involve new equipment and procedures. The center tests equipment in freézing climates as well . :
as in the hot desert areas. The equipment that it tests is obtained or Mrocured hy :
. Headquarters, Marine Corps, Following the testing; a recommendation will h& made as to ° 'Y
Y whether the Marine Corps should buy the item of equi[w{{\t. - v - .

_ In the evént that the equipment is purchased, military specifications have already
‘been written, and it is in accordance with these specifications that the equipment.is 1 )
purchased. The manufacturer pf the item.then will provide the ite to.the Marine f‘.orpsgn the .
amount that is requested, C . . Y ., ¥ ' \
. A1l equipment is procured in accoraance'with military specifications‘. f another -
, m {-\ufacturer contracts for the same item ahd can meet the spec¥fications; then(the Marine . - \J
" Corps may buy it alsoe In Bulk Fuel, this'is-& problem: For example, nozzles'may haye the , :
same military specificatffons yet they are dbviously~different in appearance. #hisis)due to . T
the diffegent manufacturgrs that hive contracted with the MarineJCorps.. This. i5 afso évitlent . '
fn the 350-GPM fditer separatdrs, when you may have a Keene oy General Steel Tank/Company on_.
1some other eéinuffacturer model, . g . '

e

. ' : X 1 . ~ . ’ |
s‘I eq mo\nt’has been procufed, -then it has met Gé rigid requjrements and will sti4]
fynctio the same manher for wh¥ch it was intended. You must remain gllaxible in your
trainngfin Bulk Fuel in or‘c‘ler to incorporate -any changes or additions 1n the nomenclatures of

v the equipment. ) » / .

~-
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American Chem#iai

Society (ACS)

-

P .
American Petroleum

Institute (API)

] (GL—OSSARY g

-

BULK FUEL TERMS AND DEFINITIONS

-A professional society of chemists which formrates specificgtions

and establishes standards for analytical reagents used in the

Taboratory. A product designated ai/"ACS," a purity designation,
Y L)

" .meets all requirements of "the socie

(8 -~

The institute represents and is supported by the petroleum industry.

1t standardizes thg'tooTs and equipment used by the industry and
» promotes the\advancement of research hw}he pétroleum field,

American Society for A national scieniific‘and.technica1 organizatjoh formed for the
Testing and Materials develdpmeht of standards or chRaitagteristics and performance of

(ASTH)

APM Gravity. {(Also-

(

materfals, product?, systems, and ‘services and the-proﬁotign of
related” knowledge, ’

see Specific Grdxity) petroleum products. The measuring Scale is calibrated in terms of

~

' £ AN
App earance *

Automot\ive Gasoline

. (HOGAS)

( AVFUEL‘S)

(AVGAS) .

o]

~

* Change of Product
TN -

k]

™

~ Aviation Fuels

-

Aviationh Gasoline

.

Check Valve .

-

‘ .
British Thermal
Unit (B.t.u.)

k]

”.

LA

hCéntrifqpa1 Pump

M

degrees APT. The gravity of any petroleum produst is corrected to
600 F. It may be talculated in terms of the following formula:

. “Degrees API qravity M5 - _131.% e
S at 600 F sp. gr. ‘ ) 'Q
Reférs to thg'visua1 exaﬁinaf’on of fuels. Terms used to describe
appearance are clear agd bright, hazy, and dﬁoudy.

)

Cg Hpg ‘for use in internal combustion engines and prg€ured by the

A hydrocarbon fuel in thé apbroximate cbmposit1on raagg Cs Hy2 to
military under three specifications, Federal’specif

. . o . .
An arbitrary scale expressing the gravity or density of liquid =+ .

! ] ation VV-G-76
provides for two grades (regylar and premium) and for ‘three classes

(A, B, and C). Another specification for’ léaded and unleaded gasoline
is VV-G-001690. Specification MIL-G-3056 specifies combat grade types

1 and 11,

.~ Those refined getro1eﬂm products specificaly formulated and blended
for use+in aircraft engines, both jet (reaction)engines and piston

(reciprocating) engines. AVGAS (below) is an aviation fuel.
. ™ ] M

. A hydrocarbon fuel for use in reciprocating piston-type aircraft
engines. AVGAS is characterized by Tow *apor pressure and
distillation range and higher tetraethy!l
by the military under Spec1f1ca§1on MIL-G-5572, Aviation gasoline

Lyl

115/145 was replaced by 100/120 effective 1 June 1976, . .

ead content, It is procured

“iectrically connecting units or.containers before operations hegin fn:

order to-equalize any static potential that might exist and to provide

. continuous path for any state potential that might be generated
after operations begin. s ,

'\;)Tha\guantity of heat'?equired to raise by 10 F the température of 1
“ pound of water at :rs maximum density (39.20 F),

the pr
Pump,

"Changé of service; reférs generally to transporting or storing p
product in a vessel, tank car or vehicle, storage tank, or other
centainer, after having transported or stored a different product
previously. The difference between the two prdducts governs the
nature7and extent of preparations (draining, flushing, cleaning)
needed before the change can he made. §., '

Centrifugal (Volute Type).)
4 .

- N B -

_ An appayatus that builds up pressure h&ad -using centrifu§a1 force as.
3%c1pa1 means' and angular velocity as the secondary means. (See

K

A one-way nonreturn valve that permits fluids to pass in one direction

t - only. The valve.closes when the pressure causing flow stops,

w9 » " 4
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/CWass [, pou: Petroleum fiels: lubricants, hydraulic and insulating. oils,
. preservatives, liquid and compressed gases, chemical products,
coolants, deicing and antifreeze compounds, together with components
. ’ and additives of such products and coal. Ty

- f

Class I A_(Air) Petroleum and chemfcal products used jn support of aircraft.
. q%ass of Fires Class A, fires‘b;aordinary combustibles, such as paper,. wood,
’ textiles, or rubbrish, and extinguished by water. 2. C(Jass B, fires
: of flammable liquids like gasoline, oil, drease, and extinguished by
. @ . smothering. 3. Class C, fires involving electrical equipment, and
extinguished by nonconducting agents. 4. Class D, fires involving . .
_ burning metal.: . o . -
. . — . |
C]éhn and Bright Clean is the absence of visible solids, a cloud, a haze, an emulsion, .
: or free water in the product. Bright is the ‘sparkle of clean, dry ‘F
product in transmitted. lighg. :

- 1)

o ;:'i_w . A R

Coalescing S 1. Drawing together, combining, or uniting to form one body. 2..A
- method of separating-finely divided or suspended water from a
petrolewn product by passing the product through filter media of a 7 0
filter/separator.. . - '

—-——

Lot . *
Contaminant - ’ A foreign substance in a product:

Cont@minated*Product A product in which one or more grades or types' of products have been
) - inadvertently mixed; or a product contgining f%:fign matter such as

.

dust, dirt, rust, water, or emulsions.

Contamination : The addition to a petroleuﬁ product or- some material not normally’ .
. _ present. _Cogmon contaminants are water, dirt, sand, rust, mi] scale, -
4 _ and other-petroleum products. ‘

4 ? ' Coordinating Fuel and This committee is composed of engine-manufacturdng, petroleum-refining,
Equipment Research petroleum-marketing, university, Government, and other technical
Committee (CFR) / rebresentatives who supervise cooperative testing and study of engine

fuels for the Coordinating Research Council, Inc. ’ .

Cagper Strip Corrosion A qualitative meEhod of determining the corrosivity of a product by
) its effects on a small strfi of polished copper suspended or placed in
the product. . y

e Corrosion . ) Rusting; 2 gradual eating'awdy or oxidation such as- the action of ‘ .
- moist alr on steel, and the more rapid chemical action of acid on
metal or steel. . .

. Corrosion Fatigue Metal fatigue accompanied and aggravated by corrosion.
Dens ity Specificweight or mass of a substance per unit volume (pounds per
’ - cubic foot or gallon or grams per cubic centimeter), Specific gravity
is the ratio of the mass of any volume of a substance to the mass of
an equal volume of some standard substance (water in the case of - :
liquids and hydrogen or air in the case of gases) at 400 C,. : . e

% --Detepiokggjon Any undesirable chemical or physical change that takes place in a
™~ 7 product ‘during storage or use. Some of the more common forms “of
deterforation are weathering, gum formation, weakenifng of additives;’
and change ijn color, ' | ' .
. o o : : | * by
Diesel Engine » An internal-combustion engfine in which &ir, drawn in by the action s
' ‘ ‘ ~ stroke, is so highly comghkessed that the heat generated fgnites the
. fuel, which is aytomatidRlly sprayed into the cylinder under high °

“ pressure, - : A .

Diesel "e]f\ A hydrocarbon fuel used in_djesel engines. Diesel fuels used by the
Armed Forces are manufactured under two specifications:: VV-F-800, - - ,
: which provides for three grades (DF-1 -2, and.-A); and MIL-F-16884, _ LB
<“ . - which provides one grade ?Marine). - '

T . oy . ’ : ‘.'_
: . ! . : : .
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"+ pifferential Pressure The difference between suction pressure and discharge pressure of a
' - pump; increment of pressure added by each pump operating -in series 1in
! . ©a pump station{ pressure drop or loss between the inlet and outlet of
: a filter, meter, or other necessary offering resistance to flow.

] ~

Distillation Vaporization of & 1iquid and its subsequent condensation in a RN
different chamber. In refining, it refers to the separation of one :
group of petroleum constituents from another by means of volitization
Tn ®ome form of closed apparatus,-such as a still by the aid of heat,

. Aoy distillation made in accordance with an ASTH distillation.

v : procedure; especially, a distillation test made on such products as .

" gasolines, jet or turbine fuels, and kerosene to determine the initial
and final boiling points and'the boiling range.
" . : _ . _

Drum, Collapsible A 500-gallon collapsible fabric drum. (A11 other sizes of liquid fuel

e - collapsible containers are considered tanks, not drums.)
Dynamic Head A measure of pressure in liquids ‘in motion; a measure of potential
energy or energy of position; the static head required to accelerate
the stream to its flowing velocity; the elevation to which a pump can
push a column of liquid.

Emulsion ) A suspension or dispersion of fine droplets of one liquid in another. e

An oil emulsiont, a common form of emulsion, is oil suspended in ’
water. A water emulsion is -water suspended in oil, The lighter the

. product, the more rapidly emulsiofs break down; the heavier the’ -

— _ product, the more persistent emulsions become. An emulsifier, oy
\ emilsifying agent is a substance used to promote -formation of stable .
' : : emulsions, Emulsifying or emulsification is formation of emulsions; | ;
! demulsifying or demulsification breaking down emulsions.

Filter (noun) _ R porous material on which solid particles are caught and retained
when a mixture of 1iquids and sp_lid%passed through it.

— 4 . _
Filter (verb)" “To remove mechanically the solids or free water from a petroleum -
: product. ' v

1

"

=ilter/Separator A device used to Separate both solid contaminants and water from a
petroleum fuel.

Flammable A term describing any combustible material which can be ignited easily
. ’ and which will burn rapidly. Petroleum products which have
flashpoints of 800 F. or Tower are classed as flammable.

-

“w

Flashpoint . The lowest temperature at which vapors arising from a petroleum
product will fgnite momentarily (i.e., flash) on application of a
f1ame under specified conditions. o : A
‘ Floating-Roof Tank . A tank with a roof that floats on the surface of the liquid contents.

s : The roof, which has a tight seal of synthetic rubber around its ©
perimeter, rises and falls with the changes in preduct level. When .
the roof falls to a certain distante from the bottom,, it comes 99 rest’ 8B
on support Because there_is no vapor space between the surface of
the pr us?'and_the roof,” hreathingand filing losses are practically
eliminated. ’ . . . : "

Gage (noun). .

instrument for measurikg, indicating, or regulating #he capacity,

An object used-as.a stéédard of measurement or cdmposifion. j.e., an
quantity, amount, or other propegties of anything.

-

Gﬁge (verb) “ To measure the contents or capacity, as of a tihk. . L
) : .- ' S : Y r
v Gallon (gal.) ‘A unit of ineasure of volume. A U.S. gallon contains 231 cubic inches
: or 3,785 liters; it is 0,83268 times the imperial gallon. One U.S. : S
% o gallon of water weighs 8.3374 pounds at 60° F. ' - o
-“ P ¥ . L : ‘\'.
.Gas A form of matter. A fixed gas is a substance, natural or -y . '
' manufactured, which exists as a gas under ordinary conditions. %The
w0 ) ' often used loosely to refer to a fume or vapor.

‘2




- ' GagMetector. ) ' . An instrument for determ1n1ng the exp]os1bi]1ty of a gas- -air mixture
) © explosimeter. .

Grounding ' © Electrically connecting- single or bonded units to a ground rod so that

_ any static potential,that might exist or that might be generated will

4 “be discharged into the earth, If two or more units are bonded-and one T
ot s grounded, the whole system is effectively groundet. - (See Bonding.)

Ground Products” These refined petroleum products normally intended for use in -
: administrative, combat, and tactical vehicles,.materials-handling . ¥ C

equipment, special-purpose vehicles, and stationary power and heating N . .
equipment. . _ .
Gum - _Varnish-1ike, tacky, noncombustiple insoluble depos1ts formed during

“the deter1oration of petroleum and its products, particulas}y

gasoline. The amount of gummy material 1n gasoline is khown as its

gum content.

Gum Test ~ An analytical methed for determining thé amount of existing gug 1n '
- gasoline by evap,orat1ng a sample from a glass dish on an ¢~/
elevated- tenperatﬂhe bath with the aid of circulat1ng atr.

) ) Impeller _ [ A device wh1ch#impe1s or pushes forward, such as the rotor of a
- : centrifugal pump or air compressor. -

~ Incremental Pressure .: The' difference between the suction and discharge pressure of a pump or-

' of a multipump pump stat1on

_ Internal- Combustion . An.engine which operates by means of combustion of a\%uel w1thin its
£ * Engine’ cylinders. : .

Jet Engdge | ~ An engine which conVerts ‘air and fuel into a fast-moving stream of hot
- gases which effect pr0pu]sion of the device .of which the engine is a
part.

Jet Fuel ' Fuel meeting the required pr0perties for use in jet éngines and
' aircraft turbine engines. Jet fuels are procured for the Armed Forces
in several grades. The most important grades are JP-4 (low vapor
pressure) and JP-5 (high flashpoint), both produced under
Spec1ficationépIL -T-5624 and designed for use, in-aircraft turbine ¢ . ¢
e I . engines produced under Specificatioh MIL-J-25656, is designed '
%EF " for use in aircraft turbine and jet engines of land- based supersonic :
' ' - aircraft. RJ-1, produced under Specification MIL-F-25558, is designed .
~ for use in ramjet aircraft engines. Jet fuel is usually_called JP . y
“ ' (jet propulsion) fuel. _ _ ¢

Joint Petroleum 0ffice An office established by the Joint Ch1efs of Staff to discharge staff . _
. (JP0) . petroleum logistics responsibilities in a Un1f1ed Command overseas. \ 'i :

Kerosene ' A refined petroleum distillate used in Space heating units, in - . '

. : wick-fed »~Jdn bomb-type flares, for cleaning certain machinery E
and tooTs, and as~a vehicle for liquid insecticide sprays. A single : >
multif¥e-use type is procured under Federal Specification VV-K-211. A . -
deogbrized type, wh1cﬁ 1s used as a véhicle for insecticide Spra%m ' )

cured under Specification VV-K-220. _ y

-~

Lubricant * substance, especially oily grease and graphite, which may be - T\J’ '

interposed between moving surfaces to reduce friction and wear. .

Manifold A piping arrangement wh1ch permits a stream of liquid or gas to be . o ‘
< : divided into two or more streams, or which permits several streams to L .
3 -be co]lected 1nto one, -

Mass : Quantity of - matten. Mass rematns constant, but the weight of a mass - 7,

varies with the pull of gravity. Specific gravity is the ratio
hetween the weight of a quantity or mass of a substance and the weight
of an equal quant1ty of water. Weight equals mass t1mes the pull of
gravity.

5
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Multipurpose Grease
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Napalm
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-« Pascal's Law
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Petrol

Pétrolétuﬁ

o - Petroleum

Pressure
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A lubricating grease suitable for use as a chassis Jubricant, a
bearing lubricant, a joint lubricant, a water pump lubricant, and as a
cup grease, such as grease, automotive, and artillery (Specification
MIL-G-10924), . . . .

A

<

A thickened gasoline~used as an incendiary medium. [t tends to adhere
to the surface it strikes.* - O ' .

’

1. The process-of combining with oxygen, which all hydrocarhons are

capable of -doing. 2.~ Oxidationm characteristics of crankcase . P2
lubricating 0ids .include their resistance to oxidation, their bearing

corrosion characteristics, and the deposit of contaminants that result

from oxidation; Oxidation stability of aviation fuels refers to the

amount of gum and lead precipitate formed as a result of accelerated -*

oxidatton %potentia] gum). Oxidation stability.of lubricating greases y

refers .to resistance of greases to change under statiec conditions for

long periogs; for exapple, when applied: to antifwiction bearings or ‘ \
motor part. ' . '
A theorem that pressure applied to the surface of a confined 1iquid is
transmitted equally and undiminished in all directions and acts at -
right angles to the,confining surfaces. . .

A thin, nonviscous 0il used to ldosen rusted or fﬁozin metal parts
such as nuts, screws, bolts, or pins. Penetrating of1 is not intended
for use as a.lubricant. It is produced to Specification Vv-P-216.

! : ' :
An indication of relative engine performance, the relative knock-free
power or output a supercharged aircraft engine can develop. Avgrade
115/145, for example, indicates .awrating of 115 at lean mixture and a ®
rating.of 145 at rich mixture.- The ratigg 145 indicates that the :
engine can develop 145 percent as much knock-free power with the fuel
at rich mixture as it could:under the same conditjons with a ﬁyel
having a performance number of 100, b _
A contraction of the words "petroleum" and “chemical," originally
coined to designate chemicals of petroleum origin. At present,
petrochemical is so loosely used and covers such a wide variety of

products that it cannot be defined specifically. .. - i

A British term for petro]eﬂmf gasoline. . - v ..
(A purified mixture of liquid or semisolid hydrocarbons. Jelly-1ike .

petrolatum is used as¥a basis for ointments and as a lubricant of ]
1imited application. o -~ ) ~f .

Crude oil. Petroleum is a m%xture»of gageou;, 1iquid, and semisolid

* hydrocarbons varying widely it gravity and complexity. Petroleum is

capable of being removed as a 1iquid from underground reservoirs of _ .
accumulation, and it is capable of being sebarated into various ' .
fractions by distillation and recovery. Petroleum burper fuels .
include those fuels-Burned under boilers or. in furnaces for power or

heat. i : __ o _ P @;

A force or impulsel Pressure differential is incremental® pressure, or °

the difference between suction and discharge pressure of a pump. T

Pressure gage is an instrument used to measure and indicate pressure

in a fluid. Pressure head is the pressure produced by a pump or by :
the weight of a column of .liquid. Pressure Tock is a device .for, . _ T
gaging a pressure vessel. It consists of a gaging tape and bob housed . v
in a vaportight assembly with a shutoff valve and mounted on top of
the tank. Pressure reducing valve i3'a diaphragm-opgrated,

b4

* spring-loaded pressure regulator used on long downgrade slepes to

prevent the buildup of excessive hydrostatic pressures when the line

is shut down. Pressure vessel is an enclosed tank or other container -
in which a pressure greater-than atmospheric is maintained. -

.
»




4  Priming

Pump

‘ Pump, Centrifuga)
L © (Volute Type)

' Pump,  Gear
N @ )
. -~
. Pump, Multistage
A Pump, Power

e

thp, Reciprocating
N

Pump, Rotar&

Pump, Simplex
\

Pump, Single Acting

ar

“  Pump Booster -

" Conhsists or one or more impellers mounted on a rapidly rotdating shaft.

T ]

- ¥ ' , o : oy

Displacement of air on the suction side of a centrifugal pump between
the source of supply and the point of intake in the pump. Priming can .
be done by filling the pump casing with product to be pumped or by "
removing the air with a vacuum pump. A foot valve or check valve can
be installed on the suction line td hold product when pumping stops. >

An apparatus for 1ifting or transferring fluids. The following are ]
principal types of pumps. . -

The liquid enters the impeller at the center, or "eye," and is e
impelled outward from the center by centrifugal force at high velocity
into the volute of the pump casing. The function of the volute is to
catch the impeller discharge and convert peripheral (tangential)
velocity head into pressure head while conducting the ‘liquid at a o
reducing rate of flow to the discharge nozzle of the pump. casing. )

A reciprocating pump which has two liquid cylinders. Duplex puﬁps
have a more steady discharge flow and pressure than do simplex pumps.

A positive-displacement pump of the rot ‘type that moves*liquid by
means of meshing gears rotating in opposité\directions. Liquid enters

. on the suction side under atmospheric pressure -and is carried to the

discharge side in the spaces between the gear teeth and the wall of

the pump chamber, _ un*//)
A centrifugal pump which has two or more impellers mouated on the sahe .
shaft. The discharge from one impeller is conducted to the suction . ( .

- eye of the next impeller, etc. Petroleum products pumps with up to 14

stages and developing over 3,000, p.s.i. discharge pressure are in use.

A reciprocating pump in which the liquid pistons are driven by -other
means than rods connected to direct acting steams pistons, usually by
a crankshaft driven through gears or speed reducer™y an automotive
engine or electric motor. . - ‘
Consists of one or more cylinders into which liquid is sucked on the
intake' ¢troke of a piston and discharged on thé discharged stroke. It
is usually driven by a direct-connected steam piston, although
installations employing belt, gear, or chain'drive by steam turbipe,
diesel engjne, or electric motor may be used. It may commonly be
simplex, duplex, or triplex (one-, two-, or three-pump. cylinders) and
be single acting (one working stroke per revolution using .one side of
piston? or double-actg (two working strokes per revolution using
both sides of piston)™ This pump s essentially a low-speed,
low-capacity pump, and is best suited to the handling of small
quantities of viscuous liquids at high heads and variable discharge

pressures. .
A pdéitive—diSplace@ent pump used mainly to pump liguids that are

efther too viscous or too volatile to readily pick up from a lower -

lever with a centrifugal pump.- There are many types of rotary pump

designs. The most common types are the gear-type and lob-type, in .

which two gears or lobes mesh and, therefore, rotate in opposite . h/ '

.directions, with very close clearances between the rubbing surfaces

and tha closely fitting casing. The liquid is trapped between the L/

gear teeth or lobes and the casing and is carried aroupd to the ' :
discharge side of: the pump. The close meshing and minimum cléarances ) &
prevent the liquid from bypassing to the suction side. ' -

A reciprocating pump that has one 1iquid cylinder on a direct rod - B

. drtive, or is-driven by a single ctfhk or rocker arm. * * - _ . . Y

A rectprocating pump that discharges when the piston “is moving in one
direction only; contrasted with a double acting p p in which,liquid R
continuously enters and leaves the cylinder from dne end’ or the other. » .

When the pressure fluid flgwing in a pipe is nearly expenééd and
approaches® zero, a booster pump is used to impart additional ehergy to
the fluid. The energy thus imparted can be used to increase flow rate.
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The aggregate of measures taken to igsure that petroleum praducts
accepted by the Government are of
to the user/ Quality control includes watching over and caring for
g%oducts during all storage and handTing operations, adherence to
andling méthqgs and procedures designed to proteet quality, and
examination ggp testing of products

‘ n storage and on chahge
custody.

-0 .

Moving alternately back and forth. A reciprocating engine or group
(positive displacement) is one in which pistons move hack and forth in
cylinders; reciprocation is converted to -rotary motion, or vice versa,
by connecting pistons to cranks. .

See Pump, Reciprocating.

“

Restoring or chan ) contaminated or off-specification petroleum
Eroduct so that it will either meet specifications completely or will

e within usable limits. (See Blending.)
.

Refers to one type of gate valve in which only the valvg stem and disk
rise together when the valve is opened. This contrasts with the
nonrising stem valve on which the handwheel, valve stem, and disk rise

"« together when the valve is opened. p

. . . - : ’ .
Afc]ass1f1cat1on of Tubricating oils for orankcases-and transmissions

1

in terms of viscosity only, standardized by the Society of Automotive
Engineers (SAE). . R

R quanf1ty of product taken for exam1nat1on and testing.

A device used to obtain samples of various petroleum products. ,Othe}’
terms for sampler are thief®or cheater. N

1. A tool or instrument with a series of markg a1oﬁg'a line at -
regulated or graduated distances, used for measuring or computing.
2.” A formation of oxide in a flaky film or in thin Tayers.

r
Foreign matter other than dater that settles to the bottom of a
container, .

* Filter/separator or water separator. A device for removing water from
a stream of product. - T :

A heavy sedimentation or deposit on the hottom of storage tanks -
consisting of water, dirt, and other settlings; gunk. Crude oils and
residuale form the heaviest sludges, and light products’ form lesser
sludges. Engine sludge is a particular kind of slufge containing
products of combustion deposited in internal combustion engines.

. |
The ratio of the weight of any quantity of matter, a petroleum product’

for example, to the weight of- an equal quantity of water; usually ,
‘determined by use of a hydrometer. (See API Gravity.) The formula
for converting specific gravity to degrees API gravity is as follows:.

Specific gravity = M5,

. Stationary, electrit potential generated by fr1ct16n between unlike
substances in the atmosphere; contrasted with voltaic or current
‘electricity. : : : -

_ Hydrostatic pressure'prodﬁced with a Co]umn-bf_11qu3d becausé\bf

weight alone; measured by feet of head:

A screen, sieve, or filter,

the required quality when delivered- -

-
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) Suction e An effect of atmospheric pressure. Pumps cannot exert a negative ¥ _ }‘
. < force on liquids in the intake Tine. They can only exhaust or pump '
' out the air from the line, and atmospheric pressure, acting on the

e source of supply, pushes or 1ifts 1iquid up to the pump. The limit of

N * such a 1ift 1s the height to which a force of 14,7 pounds per square

L o inch can raise the proguct. Reciprocating pumps ¢An pump air hetter
- than centrifugal pumps, and it is for this reason that centrifuqal >

: pumps usually have-to be primed or filled with the product to displate
. * the air., Suction pressiufe shou}g,be understood to mean pressure on
- G0 the "suctton side of the pump. .

. b}
Surge Pressure - A rapid incpease in prgs%ure in‘a flowing -stream caused by the too
- rapid closipg of a valve, A surge tank or chamber is a receiver
intenfled to ahsorb or to compensate for sudden fluctuattons in
pressure, @ - !
N\

\

» N :
e~ . Dispersion in a Tiquid or in a gas of small particles of a solid
« .~ substance or of small droplets of a 1iquid. .Smoke is a suspension of
particles.of carbon in gases of cophustion; fumes are a suspension of
solid particles in air. Fog is a dense suspension of water droplets
in afr, Mist is a less dense suspension of water droplets in air. An
R - emulsion is a suspension of o1l droplets in water or water droplets in
oil.

Suspension
3 ) .

Tank t : A storage container for liquid produggs. , Tankage refers to tank§‘\A
' . - collectively, Tank car is cylindrical metal tank mointed on 2 fram y
! . “and on railway freight car trucks. Tank bottoms are the contents
o L . Jbelow thessuction or drawoff line.. Tank or tank car keater is a
stream coil on the tank hottom used to reduce viscositynfor easy ’ S
. hand1ing of produc Tank farm is a group of -storage tanks connected ‘.
“ by pipe and manifold. Tank gaging is measurement of innage of outage '
-and observation of temperature and seecific gravity to determine
volume of contents 600 F, Tank truck (or semitrajler) is a tank
shell mounted on a chassis for highway travel, Tank and pump unit is
an assemblage of. small-sized tanks and dispenser assembly suitqplg\for
mounting in a cargo truck, , ’

Tanker - ~ A seagoing vessel for transpdrtatioﬁ'of 11duids. Coastal tanks have N
v less draft (depth of a shizqggjow the water 1ine) than ocean-qping
tankers, ! ' '

Tolerance An allowabld variation from a specified 1imf™: A blending toleramnce,
- for example, is the ?reatest gercentage.sf'a substance that can be
added to a prgduct without putting the product too far off ' N s
spec 1fication . N )

Upgrade 1. A grade that s
. To change service fr
product, refers to the

. transported in a tanker, .

higher grade gasoline inter

es upward in the direction of pipeline flow. 2.
a dark or heavy product to a Tight or yolatile
ture of a product stored in a tank or -

k car, or tank truck. 3. To blend-a

e into tankage containing a lower grade

. , gasoline. .

| Upstream . ’Opposite ‘to the dirdction of pipeline flow; ‘contrasted with downdtream ™ = .

. 17+ or the direction of pfpeline flow. o ? o
Yoo

)

- Vacuum ™ fy space entirely devoid of matter (called specifically "absolute
' - Vacuum"); a space, as the interfor of a gloséd vessel, exhausted to
some degree by an air pump or other arti means,. (Any vacuum
less than absolute is a partial vacuum.) “When a pump removes a part-
g -, Of the air from its suction Tine (creates a partial vacuum), . ¢
atgospheric pressyre Tifts fluid up to the intake, The theoretical
- 1imit of ‘this 1ift {in the case of a perfec vacuum), is the height to
~whith the fluid can be 1lifted by a pressure of 14,7 pounds per square _
tch (atmospheric pressure at sea level), TaT e

‘ . . _ . _
Valve . A device used to .controTl flow of fluids.

U I R e om e min somants errains tamrp e e as fem——s - s e e R e
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The gas-like form of 1’substance that 1> normally a solid or a liquid;
. any gaseous substance that can be condensed by. cooling or
7. ' compression. Vapor density is the relative weight of asgas or vapor
) : © . compared with the weight of "an equal volyme of a standard substance
- : N 1ike air or hydrpgen. - Vapor lock is a condition in a fuel system, or
) in a pumping system, in which vaporized fuel, or product, is blocking
\ or vetarding floy of fuel to the carburetor; or flow of product
+ : \ through the pump. Vapor pressure is the pressure in a closed vessel
T ‘ . : exerted by the vapors released from any volatile product at.a given
' : temperature. . Vapor space is the free area in a container above the
_ level of the product. “Vapor testing is a megns of detecting the
: : presence of flammable gas or vapor and measufIng its concentration by
' means of a gas detector. Vaporizatjon is. the conversion of a liquid
. to its vapor, or evaporation. '
velocity of Flow ‘Rate of flow mgasured usually in feet per seconds equa) to volume of
“ flow in cubic ®eet per second divided by the cross sectiondl area of
the pipe in square feet. Velocity head is th{/ﬁead in feet Bquivalen
A to the vglocity in feet per second; equal to ¥he square of the %7
velocitj?divided by twice the acceleration of gravity in feet. per
. second (64.3). .

8 Vent An opening in a tank or other container that pe pits inflow of air
. during periods of falling temperature or when pupping or pouring from
¢ the container or when filling the container .the air and vapor exist
during periods of rising temperature. Some vents have controls that )
are set to prevent intake of air or release of vapors the vacuum or °
pressure reaches a critical point. o : '
' Viscosity Internal resistance to flow; usually measured as time in seconds for a
‘E " , . : given quantity of sample to flow through a standard capillary tube. -
N Viscosity index is a means of rating resistance toschange in viscosity .
’ . with change in temperature. 0ils of high viscosity index are more
. resistant to change; oils of .Jow viscosity index thickeh quickly when
p chilled and thin out too much when hot. The following definitions of . -
J J : viscosity are used in petroleum laboratories. , i '
Viscosity Absolute The force which will move 1 square centimeter of plan€ surface with a
- N ! speed of T centimeter per second relative to another parallel plane
surface from whtch it-is sepprated by a layer of the liquid 1
centimeter thick. This viscosity is expressed in dynes per square
centimeter, its upit-being the poise, which is equal to 1 dyne-second
* ~ per square centimeter. A unit of one-hundredth of a poise, designated
as a centipoise, is of more’convenient magnitude, and is commonly used. ‘ ~

1

- « : : Lk 4
Viscosity, Kinem3t1g The kinematic viscosity is defined as the absolute viscosity divided
: by the density at the temperature of the viscosity measurement. The
[ T fietric units of kinematic ‘viscosity are the stoke and centistoke,

which cdrresponqd}o the poise and centipbise of absolute viscosity.

Viscosity, Saybolt A viscoéity"test similar .in naturé to the Saybolt Uhiversai viscosity

. Furol . test, but one more appropriate for testing high-viscosity oils.
Certain transmission and gear.oils and heavy fuel oils are rated by
. : : ' this method. The results obtained are approximately one-tenth the ‘ N
” ! . ~ " . viscosity which would be shown by the*Saybolt Universal method.
Viscosity, Saybolt. The time, in seconds, for 60 milliliters of fluid to flow through a
Universal : capillary tgbe in -a Saybolt viscosimeter under specified cond tionsy ___—
. \ .
v fiscous Heavy, thick-bodded, gluey, or siow in motion. ..
: . L - ' . ) &
Volatile K Tending to evagorate or vaporite readily; volatility is the extent to L

which a 1iquid vaporizes or the ease with which it turns to vapor.

i Volute. 9 The cavity of increasing volume into wﬁich the impeller of a. ij) _
: -~ centrifuga) pump discharges and in which velocity head is converted-to °

;,,rqreSSure head. ?

' Natzr jh 6dor}ess, colorlessg. transparent liquid compound, H20. Water. in
{ els is described as follows.
L v R ~ i - .
. i “ -
: , v | 7 _
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Water, Dissolved “AN1 fuel will contain water in solution but the amount will vary -
*  cbnsiderably as the temperature of the fuel varies. A rule-of-ithumb
estimate of the amount can be made by stating that the water-
saturation value of the fuel is equal to PPM {parts per million) by
L, volumeé to the fuel temperature in degrees Fahrenheit. This water
: cannot be separated from fuel by filtration oﬁ by mechanical means.

Water, Entrained “Free" water which is suspeﬂded.throughout a fuel sample‘and has not
settled to the bottom of the container .is considered "entrained" water.

Y : Weathering : Loss of the most vofﬁtile components of crude 0ils and Vight products
' during storage and handling, and the formation of proﬁucts of . .
oxidatijon. : o

1
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BULK FUBL MAN

- ’ Review Lesson

- Instructions: This review lesson is designed to aid you in preparing for your final .
2xamination. You should try to complete ghis lesson without the aid of reference materials,
but if you do not know an answer, . look it up and remember what it is. The enclosed answer

, sheet ‘must be filled out according to the instructions on its reverse side and mailed{to MCI

- using the envelope provided. The questions you miss will be 1isted with referertes a
. feedback sheet (MCI-R69) which will be mailed to our comganding officer with your fifja) _ %
examination. You should study the reference mateécial for] the questions you missed before 3

taking the final examination. N

~ A, Multiple Choice: Select the ONE answer which BEST completes the statement or'answérS the

question. After the corresponding number on the answer sheet,.blacken the appropriate )
circle. e ;
* value: 1 point each : - ) o . _
. _ 1. The 50-gpm pump can fuel two vehicles with a maximum suction 1ift of up'to )
a. 10 feet. . * €. 25 feet. ' o
b. 15 feet. ' ‘ d. 100 feet. . _ ) .
B v ~ . ( '
7. As an alternate pump in the Helicopter Expedient Refueling System,. the. 100-gpm pump
- delivers a ‘suction 1ift of .. feet. . : >
a. 10 . - ¢, 20 " S e ’
b. 15 d. 25 ..
Y 3. The 350-gpm pump delivers fuel-at a rate of approximately . pounds per sduaré .
- " inch. ' _ ' L R
a. 60 ) _ G. 125 TR - B g
.b. 80 o . - d. 200 NES ‘o .-
: C - S .
- 4. The 350-gpm pump 1is ‘equipped with 5 gate  valves; are suction and "~ is/are LA
disc .ar‘-ée. - v , -
A 2,3 .. \ Loc. 4,0 . o . ' 7
_ wv b 3,2 ‘ . d. 5,0 K
f\ 5. The 600-~gpm pump is desighed to+pump gasoline, jet fuel, diesel fuel, water, and oo
Rt o oil. . . " A (C. light liquid petroleum tuels. g
: b. c¢rude petroleum. . : d. waste, - Lk
6. A S®tion hose' has four-wdaknesses. It is noncollapsible, it. cannct be coiled, it has .
excessivafweight; and it ) . .
‘ ! “a. has excessive'length. . T
. b. is available in only one size.: _ ) , : o
.. c. 1is not designed for positive pressure. ‘ , | ) '
d. is not designed for negative preSs::i;///( © : . s _
7. Four- and sit-inch discharge hoses come”in foot lengths. ‘ﬁr”“"w“33h\ _ r
F S ’ . ‘..j"f' LN, Y
- . L a. 2% ' N c. 4\) : T \‘*\.:‘{
. ‘ ~ b, 35 o d. 50, A s e
¢ . -:' : - -’,r . I \\\’
P 8. The action that causes a tight seal between heses is known as . action. = | .fi..
L “a. hose T " c. cam _ te N T S
, b. fitting ’ d. coupling S ; a0 v
. Lo - . ) ' ’ \ . i\' ) N "“:.. . s
j&: In the event of high vacuum, the discharge hose will ?. . BN 5o X
. . a. explode. ‘ : c. collapse. . ' 3
b. bulge. - d. crack. NN =




. ) .
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10. The two functions of the 50-gpm filter-separator are to perform a coalescing action

and to filter out ,
a. water. c. contaminants. ) .
b. ofl. ° . : d. bacteria. : 4

11. The unit on the 50-gpm filter- separator that shuts off the fuel flow when the water
filtering capab1lity is exceeded is called ;pe 4

a. flow control valve, T ¢. fue) quality monitor.

I

b. site gage '_ d. pressure gjage.
12. The 100-gpm filter-separator is designed to fiTter and separate particles of
and from 11ght fuels.
a. ofl, dirt T ‘ c. contamination, water
b. water, air ] d. contamination, oild,

»

13. "The maximum working pressyre of, the 100-gpm filter-separator is

a. 125 psi. . . . ¢+ 50 psi. < 7

b. 75 psi. d. 35 psi. .
. . -«

14. In the 350-gpm filter-separator, plasticized cellulose is used to block the passage ¢f

-

*

a. ¥water. c. contaminants.
b. air. . . d. sand.

15. Recirculation of\(uel is done_to remove impurities such as tgzse from
praducts that include fibers . 7

a. cotton, cotton c. cellulose, gum
b. rubber, gum : d. rubber, Cbtton

16. The purpose of the go-no-go is to remove solids and water, but more ‘mportantly it
acts as a(n)

»

a. filter-separqlor. c. fuel cleanliness monitor.
b. manifold. d. hose eoupling.

17. When the GO-NO-GO shuts down the fuel flow, this indicates that the v L
a manifold is not operating propérly.
b. filter separator is not operating properly. )
¢} hose coupling is defective.
d. fuel monitor is not operating properly.

. 4 '

18. The flow rate capability of the meter/register assembly ranges between 50 and
gpm.
a. 100 ' c. 350 : .
b. 250 . . ' d. 650 .

"19.. Pressure regulators are issued in one size:

a. 2-inches. ' - “c. 6-inches.
b., &4-inches. S d. 8-inchés.

20. The primary purpose of the pressure regulator is to 1imit line pressures on

a.  flat spaces. | c. downhill grades.
b. ughill grades . d. underwater areas.
(

N\
-20. what valve on the preesure regulator can be adjusted within a range of 30 to 110 psi?

a.) Discharge valve g _ ' c. 3-way valve o .
b. Reducing valve- d: Gafe valve ~ | ’
v § “R-2




A - a
" - >
" B. -Matchlng: Coﬁmnﬁ (1tems 22-25) 111\> four manifold assemblies. -Column 2 (a through d) h
lists jdentifyiny characteristics of“each of the fdur assemblies. Match each manifold
assembly ir‘ column 1 with dts identifying characteristic in column 2. After the
~ correspondfng number on the answer sheet, blacken the appropriate clrcle - '
% .
* Value: ,) point each N A
I Column 1 ' Column 2 . ‘
' . * ’ / .
J “Manifald Assembly i . Characteristic
1 22. 4-inch manifold - a. 6 gate valves . v
] 23. 6-inch manifold : b. -2ginch suction lines N \ T
o .24. -Drum unloading manifold c. 2-inch dispensirnig hose _ 4 &
. 25. - Fuel dispensing manifold d. 5 or 6 gate valves " ;
SN G. Multiple Choice‘ Select the ONE answer which BEST completes the statement or answdrs the f

guestion. After the. corw‘sponu“\ng number on the answer sheet, blacken the appropriate :

" circl : . o
J %’ v e - ) ) \/ ’ /
Value: 1 point each _
© 26. When the 20 ()Q.O-gallon collapsible tank is full, the top of the tank rests on the
T fuél. This is; known as -the . . /
_ a. top float method. = c. elliptifal principle. : g X
b. floating top principle. , '1 floated 4op method. "o
W . — : L
27. The three main physical features of the 20,000-gallon tank are the inlet, outlets, and
“:’ .. . Q\‘ . S~ -
$ a. hoses. - > : c. vent. -
» . b. ground cloth. ' d. berm, )
28. The number of 500-gallon fuel'drums used-in the HERS fis
a. 6. . = S ; .Cos }/ . ‘ :
.- \Jb 12. _ a7 fe ) o -
. /  How is the elbow coupler valve different from other gate valves? . ' T
a. Its valves remain closed. _ - . @ - /
b. Its functions opposite of other valves Y
. c. You push to turn it off. J
/ d. Rou pull to turn it off. v o, '
30. The emergency repair klt is furndished with patches, gasketg, and
A S ‘ . \
a. bolts. c. clamps
b. adapters. ) d. plugs..
N . * L]
31. The general repair kit 1ncludes fuel hose evacuéon kits for and inch
/ ) hoses. . \
a. 2, 4 v S c. 4,6 (]
b. 2, 6 d. 3,6 : ) .
32. Two types of fuel nozzles are gravity flow ‘nd
a. quick release. - L . .C. pressure. .
b. service station. d. adapter. ! _ ~

33. The purpose ‘of the ﬁ/llid sight indicator is to

~ ' a. act as a fuel cleanliness monitor., c¢. indicate the flow of fuel
b. control the flow of fuel. d. filter out sand and rust.

34. What is ‘the purpose of the basket strainer assembly?

a. To regulate fuel flow c. To constrict fuel flow
b. To indicate the flow of fuel d. To remove sand and rust from fuel flﬁ‘\
A ) P . e . . ) /

‘£
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#35. The purpose of'the wye couplings is to facilitate ciLnectlons between suction and

a. discharge transfer Jines. c. the tank farm.
b. suctlon tnansfer Vines. . d. over the beach assembly. . ‘ \

A

36. Two types:of unloading units are the drum unloading unit and the

" a. beach unloading station. ' c. system unloading unlt. -~
b. -bulk tank unloading unit. - d. booster station. - { !
/" . - . .
. 37. The amount of separation between the booster station tankp is
‘a. 100 feet, ’ - c. 150 feet. ' : - )
. b. 120 feet. * : d. 175 feet ’ . r
‘38._. The three duties of the "line ‘walker" are to lnspect llnes for leaks, report any -
incidents that occur’, and , 0
N /J a. perform repairs. c. guard lines from bt)e enemy.
b- perform preven®ive maintenance. d. remove debrjs. . v
J ) . , .
.39. The tank farm site has four factors that must be considered. -They are: accessibility /
- to roads, ease in dls‘benslng fuel, equipment dispersed, and S~— Sy
t ‘ a. fuel replenlshment ¢. contour of the terrain.
L b.. natural camouflage d. ease in berm preparation. p N ) 5
40. Two fact'ors in berm degign are confining fuel to the smallest possible area and ”
. ~ separating berms in order to ..
a. allow space for more %qulpment )
b. ease dispensing regquirements. N ‘
c. eliminate tanks from jgniting each other. *
' d. allow for ease in camouflage. - - . .
41 . Three characteristics, of the berm are a 950 square foot burning surface, a 40, 500
; . gallon volume, and foot 1ns1de height and ____ foot outside height. )
7 " .
a. 6, 4 . c. 4, 3 - . : .
. 6, 3 : : d. 3,4 . :
42, Two designs of tank farm construction are parallql rows of three and ‘
. H; a. vertical, N ' c. horizontal. ' ) /ﬂ -
' b layered ot d. radlal S . ' .
43. The rlmary mission of the AAFS is to supply class III and (A) to elements of the ‘
a. Marine Brigade. . G. Marine Dlvlsion . '
b. Marine Air Wing. : d. Air Ground Task Force.
44, The toyﬂ\ fuel capacity of the AAFS is \
o . a. 500,000 .gallons. " - c. ¢ - '
. “° b. 610,000 gallons. , ®d. .
45, Two parent units of the THFDS are t(e Marine Air. Base Squadrons 3d the . ' _-'-“'
a. Marine Wing Headgquarters Squadron.. c. Marihe Hing Support Group. : ! _
b. Marlne Air Control Squadron. - - . Marine Division. o o
i 46. The TAFDS is capable of refu ing up to aircraft at one time. - _
’ RS ' , . ’ ' Rt
a. 8 § 4 c. 18 . _ '

‘47; Thed 50 -gpm pump sheuld: not be used to refuel the Harrier because of its

a. size. T c. flow rate. :
b. power. _ > - SR d. static discharge.

)<\ L | . ) S
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« 48, \,aihat is the main characteristic of the high speed fixed refuelitlg system?

Its equipment 1%’ deployable.

a.
‘ b. Its eqdipment is permanently modnted. ) N
- . €. Al sy tems are exactly alik . ' ‘ » B
d. Its equipment is easily" transported ) \
‘ » ‘ 3
49. " The Expedient Refueler Assembly is a Q\parﬁte system yet Kese;5<ds components of the NS
) >
- a. TAFDS. R c. fixed system.
, -~ b. HERS. s d. AAFS. .
. - I
s 50. The fiea:jng line method of transferring fuel consists of 250- foe}.lengths of
‘ . ‘ hose. . . . .
i a. 6-inch Wjischarge T c. 4-inch dischapge :
) b. 6-inch sigtion . . < : d. 4-inch suctio;y ” ,
': . . \‘ =~ ) ’ L \.1
. 51.. The bottom-laid\method of transferring fuel from ship to shore consists of 30-foot
qr\\ sections of- _ . line. _ .
. a.” 4-inch discha*ge c. 6-inch discharge o . *
; b. 4-inch submarine / ' d. 6-inch submarine ‘ .
o
$2. The four processes of reciamation are downgrading, blending, purification, and-
d _?a. mixin? filtering.
b. 1inhibiting. d ehydration .
53. The four methods of disposal of unfit fuel in tactical situations are burning, - «
burying, transfering, and . _ » , '
i a. mixing.- f: - . dehydration. .
1 ~ b. blending. . d. dowyngrading. =
ﬁ\\\\ "~ 54, Quality control is the reSponsibiiity of ._ e . . Ny : 7 .
: v & - R - . »
// ‘ a. the company commander. ¢. the platoon sergeant. . ?
: b. the platoon‘commander. d. all bulk fuel men. ' _ ' . .

“

\\\‘i 55. Where does:the greatest danger of products becoming mixgd st?

! r

= | ‘ a. In the hoses o c. In the tanker truck
b. In the‘collapsible tanks d. In the tanker compartments
56. Gum may be maintained within acceptable 1imits by _ ; . ) \\‘
a. filtering. - c. puri?ication. |
' b. mixing. . . " d. recirculation _
57. The recirculation time for 1300 feet of 4-inch line is ) v Ty R
_ a3y 10 minutes. ] e 018 minutds. .
- - b] 43 minutes. . d. 16 minutes. 1
w} . A ¢ Q .
' 58. . The recirculatien time for 1800 feet of 2-inch line is - - B
a. -4-minutef. | c. 9 minutes. | <
b. 7 minutes. - ' d. /11 minutes. J U
59. Recirculation, to prevent gum buildup, must be employed when fuel has " , e
for a period of 24 hours or more. i
a.+ been moving - c. laid dormant
. b. been turbulent d. been mixed
60. A true.sample of the fuel being dispersed must be taken from the ‘ (¢¢ )
- a. tank. ) ' c. filter-separator. ' i

! b. hosest- . d. nozzle.




&

" fuel. Match each type.of fuel in column.1l:with its color in column 2. After the -

y

: - R ¥ - . «
: .

’ e : . .-.. T ) ’ ”
Matching: Column 1 (items §1-64) lists 5 types of fuel and column 2 Vists 5 colﬁrs of
c0rrqspdnd1n9 number on the answer sheet, blacken the appropriate circle,

value: 1 point each

Column 1 =~~~ . ~Column 2 . .
Fuel A Color
; - - .
61. OR II a. Blue
62. 91/96 b. Purple _ . )
63. 115/145 - c. Red . . —_—
64. Mogas : . d. Straw . L .l

. “Multiple Choice: Select the ONE answer that BEST completes the statement or answers the

question. After the corresponding number on the answer sheet, blacken the appropriate.
circle. ' * K

éalue: 1 point each, T : ' - ) k
6 A sampie can be defined as a shall amount of proauct that is representative to five of .
a. contaminated fuel. "’ ¢., theawhole quantify. N IR S
b. a small portion of product. © d. a product in the line. o
.66. “Table 5" refers-to APl and values that are correctable tq 60°.
~a. APLO c. APE- - - - ,
b. ATSM " d. ASTM o 4 E
a ’ : ‘ : " .

67. Nhen.yod receive fuel, the API quality readiﬁg should not vary from the
9f degr€es more than 5.

a. established numbeyr c. gravity weight -
b. specific reading ' d. element number . _ -
6§. The test th}§ ppglies to aviation gas only is 7 ,
a. the closed cup flashpoint,. c. the copper dish gum. )
b. . Copper corrosion. . . d. distillation.
69. The test that shows sediment and water in the product using only L. - B
the is the visual or appearance.
. . N [
a. drum thief- c. clear beaker - - g;
"b. clean nozzle d. distillation unit °

70. Gases and vapors™are divided into four groups depending on whether they are poi§onous,

asphyxiants, anesthetics, or ﬁﬁb' . P
- a. flammables. . c. toxic. v
. b. firritants. _ - ‘d. infective. :

71. If a Marine swallows flammable liquids, you should keep him calm, have him drink 1/2

canteen of water or milk to dilute the fuel and T ) -
< : :
a. induce vomiting. " - ¢. loosen his clothing. :
b. get medical aid. - - ~.d. flush his skin with water.
o 3 : L N

72. When you are working in the fuel farm with electrical equipment, you should ensure
that the equipment is : . - . )
a. shock proof. ‘ C . c. --e)sp]osiori proof. -
b.. clean. - .d. 150 feet from the tanks.

73. The greates@ single cause of_common-fires Jds ' T _ : - T
a. poor housekeeping. g c. “smoking {and matches). ST
b. electricdl shorts, d. static electricity. . S :

[

74. A fire is a combustion between three things: .fuel, heat, and .

¢ v

a. gasolife. ) c.  igniting action. A
b. chemicals. . v ..d. oxygen. °




. . : . . .
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75. A Class A fire ig a Fire that is a(n)

a. gasoline fire. é.. wood fire. - - L\
S b. -burnable metal fire. _ d. electrical fire. ’
76. When fully charged with nitrogen and purple*K" powder, the __ - . ’ S
S will deliver the chemical agent through the hose for a period of 86 to 104 seconds and
a range of 35 feet.
' a. twin-agent unit . ' ~ ¢. firefighting truck ‘
b. 150- pOund ext1nguisher d. .30-pound extinguisher .
» . .
77. The chemical composition of _ is a dry potassium powder.
. I~ .
r
" a. nitrogen ' c. carbon dioxide -
b. purple "K" d. chalk
" 78. The 30-pound fjre extinguisher has a fan-shaped pattern with a(n) ) )
second operation. . i
a0 812 c. 11-20 ‘ '
b. 10-15 . 18-30 ’
- 79. The 150-pound fire extinguisher has a 35 foot range for a period of about
P a. 2 minutes. C. .45-60 seconds.
: b; one miflute. d. 35 seconds.

80. The Twin-Agent Unit can provide firefighting capabilities to a six-tank farm with the

. use of the 150- fsft J - O
a. hose. ' c. extbnsion. fﬁ’/J fo
~ ¢ ‘b. remote hose reel. . d. discharge 1fhes. )
. . N _
81. The Twin—Agent Unit has a rangé of ' feet. ¢
a. 40-50 | ‘T)./s( \ ,
b. ‘7 do 30-40 ’
.' ~82. The TAU consists of two comp]eiely independent Systems: the AFFF and . .
a. carbon dioxide. = c. dry chemical: ~ > ﬂ*ﬁi
b. nitrogen. ' . -d. aqueous foam. ' : ;
. , _ C N
83. The three-dimensional fire cbnsists of a : S 4 '
a. fire with obstacles. ' _ ’,\“ ’
b. fire that requires maximum effort. i _ .
c. pan or pit fire. .
. \ %
. - S . N
‘- .
S i - h . L =~
’ ; ’/f E ~ Total Points: 83
_ - * QT_ ok
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1. History. During World War 11, the fuel demands of the Marine division in’
the 'i's‘sAuT'l’ placed a haavy burden on the fuel handling facilities of tha shore
party. With 5-gallon cang and 65 gallon drums, the minimum fuel requirements
werd barely mat. Ahe Cghandant of the Marine Corps directed the Marine Corps
equipment board to e ish a project fgr delivering fuel durh\? amphibious
operat fons. The conc of this method was developeg by the Marine Corps and
proposed in 1952. The davelopment of the amphibious assault fuel system has

’ progressed gradually into its present:.form. ’

L4

2. Mission of Amphibious A'ssault Fuel System (AAFS). The primary mission of .
“the KAFS 7s to supply ¢Tass [T and [T1 !M Fuel to elements of the air-ground
task force, to include distribution to, but not within air bases, to assure
that class 111 (A) products distributed to supported alr bases are the

required type, quality and purity. .

3. Emp 10mrqnt. The AAFS ig employed to receive fuel over the beach for
storage and use ashore. The major assemblies of the AAFS are one beach
: unloading assembly, two fuel dispensing assgmblies and one drum unloading \
L assembly. Fuel is stored tempor¥rily and can be transferred to another
storage site or dispensed to individual containers, vehicles, jtank trucks,-or
aircraft, The basic capacity of the AAFS is 600,000 gallons, made of five
v 120,000 gallon tank farms. The total stora?e capacity would be 720,000
gallons, including two boostey pump assemblies and one beach unloading
assembly. The AAFS system can Ee tailored to Increase or decrease capacity by

ad®ng or deleting tanks and accessories. . -
. 1. Installation - ! . :
] ’ * ’ ]
Each major ¢omponent 1s constructed in such a way that it may be
_ installed without the use of special tools.
? . A complete system <an he ready for operation in 48 tg 72 hours af ter"
F s the initial assault, _ & .
W o . b ) . g :
U ' Each major component 1s capatile of fu‘no_tioning continuously, with
: proper care and maintenance, for a period of 45 days or more without
replacement.,
5. Site Selection ' ¢
‘ The ten;ain 1% the most 1mporta-nt factor when installation of an AAFS
ts_set up. - ' ‘ :

When fuel t}ansfyen: operations are carried out in \;ery hilly terrain,
<the booster putp assemblids may be only 650 to 100 meters apart.

The terrain_ms€ accomiodate amphibioixs craft,

. BESTCOPY
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6. Discription of (omponents

@ Collapsible tank, Esch system has 3% collapsible tanks constructed of
fmpregna abric w filler and discharge assemblies. tach collapsible
tank has a capacity of 20,000 gallons, and has 2 ground. cloth appropriate to
the size and shape of the tark and fitted with hand straps. . The ground cloth
{s installed under the tank for protection from shar rocks of pther
protrusfons, Each tank will hava its own 1ight weigg‘ metal tank chest, for
transporting collapsible tank, fittings, ground cloth? and a emergency repair
‘kit. The chest 1s equipped with carrying handles, 1ifting hooks, towing eyes,
and forklift cutouts, for movement by hand or hgavy equipment. .

@toses. There ate two tye of hoses squHed for the AAFS. The -
suction hose Is wire reinforced to prevent collapse under high vacuum and is

not intended to withstand hi?h positive pressure. The discharge hose will

collapse under vacwm but wi 1 withstand operating pressure of up to 125

(PSI's) pounds per square inch. Each section of hose 1s equipped with 8
ulck-discongect adapter (male) at one end and a_quick-disconnect coupler

?femle) at the other end. “Such hose comes in 2-inch and 4-1nch sectfons, and
discharge hoses comes in 2-ingh, 4-inch and 6-inch sections. '

- @Pump. The 600 GPM pump is the standard pump,_for the AAFS system. The
trailer-mounted, self priming, centrifu al pump is a self-contained unit for
.~ puming gasolines, jet fuels, and diese) fuels. The 600-GPM pump is i
' digsel-driven, with suction and discharge sides each having two 4-fnch and one
6-1inch parts. . . ) o

¢ @Meter Assemblies. The AAFS has 3-inch and 2-inch skid ‘mounted meter
assemb1ies provided to measure the amount of fuel delivered. The 3-inch meter

has fittings to permit installation into a 4-inch h line. This meter
aregisters flow rates from 50 to 650 GPM at a maximum pressure of 200 psi.HIt
has a register that cah be reset for each 1ndividual operation and a - 7
- cumulative read out. The 2-inch metdr registers flow rates from 25 to 250 GPM
and the meter can be reset |in order toregister each deljvery.

@Pressure Regulatgf. The pressure regulator is used to control
excessive pressure {n the fuel transfer 1inas, Its main usé is in the dov
grade side of steep terrain between two pumping stations or between A& p
station and a tank farm. - 4 - €

@Filter S;garator. This assembly is a self-contained, skid mounted
unit, which Ts of a vertical type design and aluminum construction, designed VT .
to remove solids and undissolved water from 1ight petroleum fuels, .

@Fuel Honitor. The fuel monitor is instalfed down stream of the filter
separator to monitor the solid contaminants and undissolved water in fuel
being dispensed. [f the contaminants or water exceed a safe level, the
monitor will shut off all flow. puring normal operations the fuel monitor has
a maximum operation of 400 GPM with clean fuses. -

A
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@Strainer. The G-inch strainer is designed to remove large par icles
of contaminatTon, such as sand or rust, from fuels as they are pu ed &shore.
This design allows for cluning one side of. the strainer while fuel continues
to flow at a reduced rate on the other side. , -

.Manifolds.a_nd Fittings o - , )

.~ 4 ~
Drum Unlosding Valve: The drum unloading valve is used with the drum
unloading manifold to empty 55 gallon drums or § gallon cans into collapsible
tanks. The drum unlpading manifold ‘has one 4-inch male adapter and three
2-inch female couplers. oo -

N Fuel Dispensing Manifol The fuel dispensing manifold s designed to™
be connected to a ¥ Tnch dis e hose to faed three 2-inch discharge hoses
connected- to fuel nozzles. The fuel diipensing manifold has one 4-inch female -+
fitting and’three 2-inch male fittings. : : s :

»

T Skid Mounted Manifolds. There are two sizes of skid mounted
ma 1ds, 3<Tnch and B-1nch Tn an.AAFS, The manifolds are equipped with .
efther five (two inlet, three dischar?e) or six {three inlet, three discharge)
rts.  The primary use of the manifolds s in fuel distribution to tanks and
tn recirculation of fuel. . . - ~-

Hya fittings. There are two types of wye fittings that are provided
to make connectbrs for various.functions in an AAFS. (One iype has one adapter
and two couplers (ACC), and the other hgs one coupler and*two adapters (CAA).

| - N

% \
5ight Indicators. The AAFS includes 2-Inch and 6-1inch sight
indicators which are Tnserted in the appropriate size hose lines to {ndicate
fuel flow by vane movement,. * .

. sRedycers. For ease in interconnecting 6-inch and 4-inch segnnﬂ/of N
the fuel system, reducers are furnjshed. One type (6C x 4A) has a 6 inch
coupler with a 4-inch adapter. The other (4C x 6A) has a 4-inch toupler with

8 6-inch adapter. . . ’

Flanged Adapters. The AAFS s provided with 4-inch quick disconnect
adspters mﬁ J-¥-5-and B-inch flanges for connection to off Q‘y_o;re fuel
sources, C Lo e :

; ®Ffuel Servicing Gravity Nozzle. The fuel servicing nozzle 1s used to

E dispense Tuel Yo vehicTes and Tndividual containers. A nozzle stand is ~
furnished for Use at dispensing points to keep nozzles from picking wp. A
contamination when not in use. - . : '

@lestable-Pipe Culvert. The nestable pipe culvert is made from 2 feet
lengths of currugrated galvanized steel-half sections, 10 inches in diameten..
A total of 120 liner feet of culvert is included ip each AAFS system, to
provide a protected path under roads or .in other places’where Vehri\c)ﬂar

R

" traffic could damage the hose,
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®General Repair Kit. The general repair kit contains spare parts, . ¥

gaskaets, -gages and a TTmited number of tools for the routine maintenance,
replacement, and repair of individual components in the fuel system. The kit
is contained in three chests that are similar to, but smaller than the tank
chest. The general repair kit Is in addition to the emergency tank repair kit’
furnistied with each tank; the two should not be confused, .

Dot ®Valves. The hand operated valves,in the system are of the rising stem
", typa, of standard design, and made from anodized aluginum alloy. Gate valves
with couplers and adapters in 4-inch and 6-inch sizes ave in the AAFS,

7. Fire Extinguishers ‘ .
FireFighting Truck, MCI-1051. 1Its used to combat fires in fuel
{nstallations. Tt 15 a dry chemical firefighting vehicle that uses “purple K
powder," a dry potassium chemical, which is delivered under pressure, by means
of two 60 feet hoses, at a ranqe of 35 feet beyond the nozzle, 1t also has
two, hand-portable dry chemical fire extinguishers that are brackets located

on the frant bumper. .
N

o> . .
Twin Agent Skid Mounted. This fire extinguisher is designed and
uctéd to be particularly effective in fight ng fires generated by r/
hydrocarbon fuels. 1t {s intended for use in providing fire protection to the
AAFS, 1t uses both chemicals and aqueous f1lm foaming foam. These twin |
agents are stored in containers on the extinguisher. A remote hose cart 1s
provided with the*unit.

Thirty Pound Hand Type. The %0 1b. extinguishor Is ysed to fight
fsmall fivas Tn Tocalized areas, such as engine or gasoline spills. It has a
range of 17 feet and will operate for 8 to 12 seconds.

successful extinction of fires within berms requires a close in
location for the fire extinguisher operators. -This is necessary because of
the limited range of the fire extinguishers and the limited quantities that
they provide. This closeness to the fire makes it essential that Marines wear
suitagle protective clothing. This clothing is available in the following:

Mood, Firemans, Aluminized, Proximity
Coat, Firemans, Alumigized, Proximity . »
Trousers, Firemans, AYuminized, Proximity ~
- Coveralls, Firemansy Aluminized, Proximity
Boots, Firemans, Cold Weather
' Gloves,.§iremans, Aluminized, Prox imity

£
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1. ABrief History of Tactical Afrfield Fuel Dispensing System (TAFDS) and
Mﬂmﬁu[md@M]ﬂ@Wm ystem THERS)

K . . .
N Durlng World War 11, fuel ané pn@}g%gum related products comprised
between $5 and 60 percent of all supplies sfiipped overseas. During the Koraan
War this percentage had increased to 73 percen The fuel needs of the Marine
‘Amphibious Forces were barely met with. 5 gallontans and 55 gallon drums. At

the direction of theé Cormandant. The Marine Corps developed a conceEt in 1952

for fual delivery in amphibious operations, This concept proved vorkable and
svolved Into the Amphiblous Assault Fuel S{stem (AAFS), the Tactical Airfield
Fuel Dispenstng System (TAFDS), and the Heldcopter Expedient Refueling System
(HERS) . :

b, During tWb Vietnam conflict, these systems were combat tested from the
17th parallel south to the Mekong pelta and were -successful. The majority of
fuel issued to Marine Corps units was issued through either AAFS or TAFDS.

The AAFS fuel farm at Chu Lai consisted of 120 10,800 gallon fuel tanks or
1,200,000 gallons of gasoline, diesel fuel, aviation gasoline, and JP-5 jet
fuel. This system operated from September 1965 until 1968 when the Navy-
installed rigid steel tanks and assumed responsibility for the operations.

. & .
¢. Since 1973, when the Marine Corps left the Republic of Vietnam, the
Marine Corps has improved and 1ncrea§'d the capacity of the AAFS and the TAFDS.

" 2. The mission of TAFDS: and HERS

A

O

RIC
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a. The TAFDS and HERS missgon 15 to receive, store; transfer, and
dispense Tiquid aviation fu n an apgroved'Qua1lty to Marine aviation
units. The TAFDS and HERS not limi

ad to aviation fyel and may provide
tactical fuel support also. )

b. The majority of aviation fuel will be provided to TAFDS and HER% from
the Amphibious Assault Fuel System {AAFS). :

c. The TAFDS is a fairly simple, versatile, air transportable aviation
fuel dispensing system capable of receiving and storing up to 120,000 gallons
of fual and simultaneously dispensing fuel from 18 refueling statfons in an
ideal situation. The TAFDS can recelve fuel ffom the AAFS or has the drum
unloading capability. . : .

d. The following is a 1ist of the major components of a TAFDS and thg§¥
basic function in the system, : b

1. Three 600/350-gpm pumps used to transfer fuel from the fuel tanks
to the dispensing points. . :

.
. 2. S$ix 20,000 gallon rubber impregnated nylon tanks with chests used
to store aviation fuels, .




. ru&; . "
Qe
; 3. . Six 350-gpm filter separators are used to insure that clean’ )
quality fuel fs {ssued. s . O
4. Six fuel monitors (?o-no-gb) assist the filter separator in .
maintaining the quality of the fuel {ssued. .
5. One 4-inch manifold (spider) assembly, ¢ skid moun(tipd?mu: withe
either five or six gate valve controlled ports, used) for fuel R ribution and *

recirculation. ’

&. Three 3-inch meter re ¥ used to reasure the amount

of fuel {ssued or recirculated. .
7. Twelye 2-inch meter
of fuel issued at” individual iss

gister assemblies used to measure the amount
points,

[~

8. Eight 2-inch x 25 foot suction hoses, used to remove fuel from 55
gallon drums, o ) :

9. Nineteen 4-inch x 2§ foot suction hoses usef to connect th‘g. tank
to .the pumps. .

10. Thirty—six 2- 1nch x 25 foot discharge ho€es used at the issue
“points, -

~
. 11, Sixty 4-inch x 50 foot discharge hoses used at the main fuel line.

+ 12, Thirty A-1nch hand operated gate.valves to control! flow of fuel

within the sytem . . e ’
I e

13. Twelve coupler coupler ndatters {CCA) wyes)and eight adapter
adapter coublers (AAC) wyes used to make connectionsﬁadapthg two lines from
one or one line into two. * L

14, Six fuel dispensin? matnfolds used to divide the four 'inch main .
{ne into’ three 2- 1nch diSpens ng lipes. - .

bl

15, Eight drum unloading manifolds used twempt& 56 ianon drums,
16. Eighteen’ prassure 1ock1ng nozzles used to vefuel aircraft, &
p

17. Twelve (gravity Flow) fuel” servicing nozzles used to refuel drd
tanks from aircraft. e )
» 18, One genaral repa1r kit w!}ich cqists of three chests of repair

parts, clamps, couplings, gaskets/nozzles e-formed |1)ack1ng, and kits,
These kitseare the evac % , used for purging fuel from the hoses, and -«
the explosiometer Jas 1nd1cator set, used to detect gas and explosive vapors.:
The general repair kit also contains plugs and clamps used in the 7;@"‘ of

[

the collapsible tank.
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19. Each System will have a nestabld culvert to protect hosesgpozzle
stands to elevate the nozzle from the ground, and individual tank repa
kits. The system will have a number of other miscel]aneous {tems that you
will work with: R -

e

1. The purpose/of the Helicopter Expe(Hent RefueHng System (HERS)

a. The HERS is an air tranSportMﬂe modular, refueling system, capab]e
of being sat up without any speciar\and tools.

b. The HERS was Initially designed to refuel helicopters at remote sites
and locations. With the introductien of the AV-8 Harrier, the HERS has -
assumed the responsibility of providing fuel at any locatfon from which this
aircraft. can operate.

c. ahe HERS will provide all the equipment necessary to refuel
helicopters and V/STOL aircraft at remote locations and sites, at a rate of
50/100 gallons of fue1 per.minute,

»

L.
2. Hajor con‘ponents of the HERS and their !ﬁsic functions.

wo 50-gom or 100—gprn purrgs which wiH be used to tfansfer fuel *

from the %ue}‘ drums to either heHcdg{;or V/STOL aircraft,

, 2. Fighteen 500 gallon rubber idpregnated fabric collapsible fuel
drums, which can be used to transport and store aviation fuel.

3. Two 50-or 100-gpm filter separator fuel monitor assemblies “Which
will be used to ensure only that specificatiofn fuel is tssued to the a1rcraft..

4. Four 2-inch meter assemblies which will be used to measure the N
amount of fuel {ssued, : . ¥ ) ‘

5, Twenty-four 2-fnch x 10 foot suction hoses, used to connect the’
fuel drums to the pump.

. 6, Six 2-inch x 50 foot discharge goses. used between the pump and
the 1ssue point, -

7. Four fuel and oi1 nozzles (Standard gravity flaw) dnd feur
pressure nozzles t? enabTe the HERS to £111 aviation and the capability to be
used at.a vehicle fueling system. .

8. Four nozzle stands to elevate the nozzle from the ground 1):o k .
contaminn’ion avay from the nozzle and the fuel,
. .
9. Miscellaneous items such as coup]ers and adapters to enab]e quick
connections between hoses. '

~\ gy
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Q. Naintenance Cateqories - ( .
' P . ‘

a. Qrqanizational. Organizational maintemance is that which is the
'responsibiii{y of 'and s performed by the using organization. ]t normally

- -.consists of inspecting, servicing, lubricating, adjusting and replacing parts,

~ and minor assangly not requiring highly technical skills., 1t includes first
echelon maintenance performed by the operator, and second echelon maintenance
performed by specially trained personnel in the using organization.

’ b. Intermediate. Intermediate or field maintenance s maintenance
authorized and performed by a designated maintenance activity in direct . .
support of the using agtivity; third echelon by higher echelon maintenance *
unfts; fourth echelon supporting the direct support maintenance activity; and

~ s normally limited to replacing. parts and assemblies. Intermediate
maintenance units also support usin? organizations with special assistance; - »

mobile field repair teams; and repair parts, ; 7 .

' . Depot. Depot maintenance is repair involving major overhaul or N
complete re uildlng of parts and assemblies of the end items. Depot ~
h .

maintenance is fifth echelon.

2. Maintenance Echelons - v

a. OrganizationalsMaintemance A
(1) First Echelon Maintenance. Is performed by the user, wearer,
operator, or crew.

v

- (2) Second Echelon Maintenance. [s performed by specially trained
personnel in the using owning organization.

b. Intewmediaté Maintenance (Field I‘laiintenance) -

(1) Third Echelon Maintenance. Is performed in direct support [0%) ~
of, and, in some cases, by using units and {s limited by
authorized tools, test equipment, and spare parts,

(2) Fourth £chelon Maintenance. Is usually perfarmed in rear areas by
unfts in general support. Normally, next higher organizatignal
echelon than direct support unit, and {is 1jmited by authorized
tools, test equipment, and spare pav}ts. "Also covers calibration.

[

~

. \i‘ .l
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c. Dgpo{ Maintenance. Fifth Echelon Maintenance s major overhaul or
complete rebuild, The ﬁurpose,of Tearning Ist, 2nd, and 3rd echelon
malhtenance is to know how o repair the pump, when you are in a field

. environment, where you wouldl have to know the higher ec¢helons of maintenance.

First Echelon Maintenance

1. First Echelon Maintenance is the action taken to keep materfal in a
serviceable condition, anhd fs the responsibility of every ‘user, operator, or
crew., «

-— , . -
2. Performing First Echélon Maintemance R
2. 600-GPM Pumy . . C B N
T lnspect.the frame for cracks, broken welder=etc.
(2) Lubricate all grease fittings, ol all movable parts, and clean
and grease battery terminals, :
(3) Check for leaks from‘the gate valves and seals,
' .
(4) Check the flyid levels--oils, battery electrolite, fuel, and - :
radfator coolant. 1f any of these are low, fi11 to the full level.
(5) Inspect and tighten, as necessary, the battery connectfons and
fnstrument panel'conngttions. .
{6) Inspect ;;%49}11ters; afr filters, and fuel filters; clean or
- repTace Jf necessary. - : ; - :
(7) Tighten all loose nuts and bolts.
(8) Lights must be clean and uorkfﬁg properly, especially.if they are
' to be connected to a vehicle. Reflectors must be cleaned.

(9) Spot:paint- and clean the frame structure as necessary.
: » . _

b, ‘350-GPM Pump S
(1) Inspect the frame for cracks, broken welds, if any. ke

. {2) Lubricate alT grease fittings, ol all movable parts, and grease
pintle hook.

' -

(3) illck for leaks from the gate valves and seals.

.

& ’
(4) Check the oil level and fuel level; fi1l 1f required. )

(5) Inspect ofl filters, air filters,~fuel Filters. Clean or replace .-
as necessary.

:‘9)‘. . )
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. apply to. suction hose. Additionally; suction hose has steel wire mesh
reinforcement. Therefore, when the hose is

R

16) Check spark plugs and ensure that the porcelain 1s‘not crackeél and
the wires ar ‘senvicubde. _ .

(7) Tighten all loose nuts-and bqlts.
(8 Spot_pai nt and clean as necessary.

{9) The most important check you might make is to ensure that you have
the starting crank. . . -

c.."Discharge Hosg -
“ t1) Check hgses for serviceable 0-rings.- ' A

(é) The banding must be tight around the adapter and coupler ends. If
it is Toose the hose must be replaced or new banding installed.

$3) Check for cracks along the entire hose. 1f any cracks are
encountered, the’hose must be replaced. .
. 2

» (4) Calulocks must not be bent or broken. . s

(5) After fuel 1s in the hose, and 1f any seepage occurs, the hose
must be replaced, or a fuel spill or fire could be the result.

. (6) Prior to using ihbso, ensure,that it is free of all dirt and .
objects that could block the flow of fuel,
. . "

d. Suction Hose

v

(1) A1! procedures from paragraph c., above, réglrd!n!g discharge hose -

deformed, "It must be replaced.

e. Filter Separator BTSN

(1) The frame must be thoroughly inspected for cracks and previous
we‘ldse;.s the frame is aluwinum and\occassionally fails when
hand Ted" i P - .

A,

(2) The filters must be checked before use. Determine when they were
last changed and change if necdssary. The {nstallation data
T should be stenciled on the outside of the separator.

{3) The copper tubing must be inspected for cracks, holes, or kinks. ' 3,‘

- If any discrepancies are discovered, they must be corrected before 7. .
use. | ' o 7 . 5 K

(4)_’1he sight glass should be clean and free of any “lqose material. =~

N
! . s
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2

g .:(l) ln)spcct for cracks-on frame. Replace 1f necessary.

"~

1.

4
~

v fs) AN valves should turn freely and a1l nuts’sust be tightened,

(6) The drain velve um'{ be tightened to prevent the loss gf the fuel
in the®f11ter separator. :

_(7) A1 plugs and caps must be in place.

Fuel Monitor (Go-No-6o)

(1) The filter clmh’ts must be.checked for previous use. The
installation data, siould be stenciled on the outside of the
monitor. )

{2) The copper tubing'ﬁust be inspected for cracks and leaks.
(3) The inYat and outlet gages must be checked for serviceability.
(4) The fuel monitor must be.drained and cleaned prior to use.

(5) The frame must be inspected for c}acks and broken welds.

Spider Manifold : ' e
{1) The gate valves must turn freely. e - '

(2) The 0-rings and gaskets pust be 1nspect__ed for serviceaMth.'
(3) Plu,gg and caps must be in place. : ' . N
(4)- Spot ‘paint and clean Af néeded.

(2) Meters must.have caps and plugs.

(33 The adap u‘-: and coupler ends must be tight.

(4) The O-r Jfgs su3t be checked for serviceabdlity.
Fire Extingufshers . -

(1) Twin Agent Unit (TAU)

“(a) The frame stvjuctu;'e must be inspected for cracks. "

(b) The hose reel must be serviceable, with no cracks® The hose
. reel must turn freely. '

{c) The pressure gages nus't have the required amount of pnsidn.

n




=" {d) The hoses must be serviceable, otherwise you will lose the
pressure that 15 needed in an emergency .Situation.

{e) The PKP and 11ght water must be at the full level.

12) 150 pound fire extinguisher
(a).H_(;ses must, be'free of PXP that may be clogged due to moisture.
‘("b) The wheels must be oiled to ensure that they_ move fregly.
(c)'Gages mist work; check for proper pressure. HER

(d) When checkinY the PKP, make sure you listen for air escaping
from the small opening on top of tpe cap. - .

*(3) 30 pound fire extinguisher ¥
) (a) Ensure that the level of PKP is correct. .
(b) The cylinder must be sealed, with no holes.

(c) The hose must not have any cracks or holes.

3

N

{d) The nozzle should open and shut easily. ' )
R _

. @ FUEL CONTAMINATION AND QUALITY.CONTROL®
" Fuel contamination occurs when two or more 2radcs or tyes of fuel are
mixed by accident, or the fuel contains foreign matter such as dust, dirt, ’
rust, water, gom, or emulsfons. Contaminated -fuel can cause engines of all
. types to malfunction. This reduces operational readiness and can result in
injuries or death, as in the case of aircraft engine failure. '

] A

s gixal contro! q-the term used to describe the measures taken, tests
- made, and deWiCes used to make sure the fuel 1s of a usable quality.

Y The quickést test to be made for quality control 1s the Appearance
Tedt. The fudl should be clean, bwight, and free of-visible particles. The . 7
- visual check allows for checks on the color to ascertain the types of fuel as
shown 1n_the table below. - : .
. _—;lh {use) BATO symbol (/3,33
- < ] 80797 (woaAS) r-12 Red
T, - 1007130 (AVGAS} P19 Gresn T ol
. . ' 113/193, (AVCAS) r-22° Nrph'\_-
\ . ’ c A Qe w Fa0 ' |crear {9 straw N
i‘_ .- Iy e A Al | PeM Clear to strav | ]
Y £, ~
) N L4 )
e

. .
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_ thief, or an object that you are sure s free from contafiination.

QClovdintu indicates that water {s preunt the visib
i3 sediment. ,The contaminants and thelr effects are sh

gl’orelgn matter
t table. |

or  @To make this test, use a clean container-such as ) ghss bnktr. drun

Teke &

umple from the nozzle or from a part of the tank that is distant from the

inlet to the tank.
Sediment in the sample will accumulate directly under the whirlpool,
Timits are shown at the end of the next table.

Swirl the sample in* the container to form a whirlpool.

Sediment

Particles or sediment in the

sample indicate fmproper f{lter separator operation or possibly a source of

connminntion wh.hjn the system.

part.

this means th
replace the f
following the next table.

Check the system and

~

replade the defective

@Clouds in the sample arg finely divided water or emulsion. Usually,
filter-separator s operating improperly.

tﬂty part.

Check the system ‘nd

Acceptable lim}ts of water & Ibwed are shown

Charecteristics

Lllllulll

Weter in fuel

Puel 1n -o:or.

\

Mecelisnecus:
Intdrfece matter

Alr bubbles Cloud in fusl. Bisperss upward withi€ a fow Wone, Y !
[ [ ’ @
LY« W ¥ AL * i -LLAl Ai.:l t\l‘ rp]a [ j
o Stal LULA VAVIFYE .
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Pres water Light or heavy cloud;
- roplete cling to
*ldn of bottle, or
srge amoimts on
bottoh.
LN
Sedinent: -

Rust Red or blach T,
rouge, er grefhe; say
appeart as dye-like

N saterial in tuel,
Sand orn dust Crysteliine, gramular
edleont: - or gless-llke,
Contlmued b .

Aluminue, Mite of grey pewder

cadnium, or or paste.

asgnesiva.

. 4
Licht or hsavy cloud,

Reddish, groeyleh, or
bleckish; stisky
uhrlol described as
latinous, pummy, or
yoanunlnd‘ ry
oppnr o3 "glebulel
oF stTingy, flbrpus
material in clear or
cloudy fue
Lacy budbles or scum
st intérfece botwesn
fuel wnd water;
resembles jeilyfish.

out 85 cloud vhen fusl s
cooled,

Sslt vater or fresh weter,

Red rust (Mey03) no_lnﬂl:.
bleck rust (iqo ) magnetic;
Tust generally chqarnol
70-90 parcent of total
sediwent, .

Ususlly 9-20 pﬂml of total
sediment.

. -
“.".4' stishy or geletineus
when wet] ususily 0-10 porcemt
ol tots! sediment,

Pinely (lvld“ dreps of water in
fuel; ssiy o8 free woter clowd;
wiil settle to battom in nnuun,
hours, or wesks, depending uppe
nature of emulsion,

Finely divided diopa of fiel in
weter; semtain rust which
stabilizes o7 "firma" the
eaulsion; sticke to wost
materisls normslly in centact
with fuesls; may stand from days
ts months vithout separsting;
containg’ $Q-10 pércent weter
and 34-59 percent fusi.

Caused by bacterie sqting on
ehenicils in fresh woter; say
have "retten ogy” smsll.

Type somtamlmante Appoersats ) 8ffects
oter! .
Dissolved weter |Not visible. Predh water enly., Precipitetes | Nene, unless ssparated by csoling

of fuel; then ects a3 fres water,

.,
Teing of fuel systes; errstic fuel
goge readings; lerge amounts can
caure fisaecute; salt wiater
corrodes components.

~

Causes oticking, vluggish or
genorel mlfunction of fusl
controle, flow dividers, pumps .,
norzles, otc.

..

. r

Same us TUSE, . .

Jssae os rust, end may lewsr fitght

range ond high attitude
performance.

Same o3 free water.

Same 80 free water and sediment,
bt worss; causes fijter plugging
and srretic resdings in ful
quantity probes, *

1.

Sans 83 .froe watar; may leeve
deporits in fusl tanks.

E




Contantnation Teble -

Type ateminemts  fppaerene Characteristicy £fects on atrcraft or engines
-
Vater: i v
Disselved water Mot visible. fresh water enly. Precipite None, unless 10parated py coeling of fuel;

By

froe water

\!udor ot

Aluntsun, colntiun

mageds fum

toulgtons:
Weter in fuel

3
fuel in water

¢

Niscellaneous:

Atr bubbias

=
<C
5
S
%
o

)

[P N

@)

a

/

tmterface mtter

Light or heavy clovd;
droplets ¢ling to stides
of bottle, or large
wmounts on bottom.

Red or biack powder,

rouge, er tas; may -
ppear &3 ~-11ke
material tn fuel.

Crystalline, gramuler
. or glasg-lika,

Waite or gray powder
nr'ulh.

- . 8
Light or heavy :lgud. .

L

Reddish, grayish, or

Wlackish; stick
satertal descrifgd o

Blrmains

s W
e
sppear as "plldules”® or
- ltﬂn‘y Bal
nater oi n clasr o

¢loudy fuel. ~

lc!y Subbles or scum at
tnterface between fuel
® wd water; rezesdles

1
: Clowd ‘in fuat.
» o

[

- feal

out as cloud when fual i3 ceel

*
Salt water or fresh water. >
o

*

Red rust (nio,') normagnetic; .
plack rust (Feydy) sagnetic;
rust generally cosprises 70-90

percent of total sediment.

Dsvally 0-20 percegt df tota)
sedinent,

‘Somet teas sticky or galetinous
when wet; usvally 0-10 percent of

 total sediment.

-

Finely divided dross of water tn
same a3 free water clowll; will
hours,

settia to bottom in minutes
‘m of .

or weeks, depending upon M
omulsion,

Finaly divided érops of fuel in
water; contein rust which ftabittzes
or "firm" the emulston sticks te
-a'uhrhll mll; in contact
with fuels; say stond from days to
wonths Without separating; contains
50~70 percent water and ’
parcent fuel.

Coused by bacteris acting on
chamichih In fregh witer: may have
*rotten opg" smeil. -

Disperges upward within o fow
seconds,

.. 155

. .
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-

couses f1lter plugyhiy

. in fugl tomks. ¢

“than ocls as free water,

Icing of fua) systed; erratic fusl gage
readings; large amounts con Chuse
flameouty; sait water co_rro‘u Components .,

Causes sticking, sluppish or mv'-'ol
malfunction of fuel ceatrols, flow °

dividers, Q:xlu. etc.
Same as ruit.

1
" IS

Same a3 rust, and may lower f1ight range
and hgh attitude parformence.

Sme o3 free water. R

Same a3 free wter seodinnt, but worse;
erritic resdings
in fusl quantity

h S

3 ~
L]

Swse a3 free water; may Iu\-‘mu‘ tn
L L}

fone.
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 Sediment Contamination Limits
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Fuel quality relisbility
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Accoptadiiity
0.0 - V.0 Cloan Uncollont Yes ‘\)
> 1.6 - 2.0 SHght contamination Soed Yos
- 20 - 5.0 Noderats contamination Falr @ Harginal .
5.0 - 10.0 Wsvy contamtration ” Poor '
.. 10.0 - plus Sress contamination - “ftigme . R
Water Cantamination Linits
R T
: Amount of weter
Form of weter A gﬂ/lnnr) Acoptadility
N [y
None \0.00 Yos '
Getect@te visuslly  0.00 - 9.005 \j\ Yo
’ Wwae o 0.008 - 0.00 - . W
Light to hesvy 0.02 - 0.03 » w
clowd PR N R
., Wesvy clowd 0.03 plus . o
- Settled water 0.08 plus o
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D e '
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Any evidence of microblological ?rovth tequires stopping fueling .

operations and notifying the fuel control officer,

The specific gravity of & fluid {is the welght of a gwﬁ volume of the
fluid compared to the weight of an equal volume of water at.the same
temperature. Water 1is assigned a specific gravity of 1. 00 so a Mquid.
lighter than water will have a specific gravity less than %nd a Mquid
heavier than water will have a specific grayity of more than 1 As Tiquids
are heated, they expand so that the same welght of liquid takes up more
volume, and the specific gravity goes down. This change of specific gravity
with tenperature for various fuels 1s shown below. Since rieaningful
d:fﬁerences in f exist, specific gravities may extend out to four decimal
places.

B

-t

/ ,.m. . . .
5. ~ Xy o +
n . T .
3 10 & » »
Temogaatuns *r
’ hd .
Variation of Specific Gravity With Temeratﬁre o

3 - , -
.

*  Hence the APl (American Pétr.oleua Instit‘ute) developed a scale called degrees
AP1 gravity, which is easier to use with fuels. The relationship 1is expressed

as follows: .
. -
Degrees AP = 141.3 - 131.5 -
. - SpecTric Gravity
. N Fi \
or -
Specific Gravity = 141.5 !
+ degrees =

-
'

It can be seen that a fuel of 100 API gravity has‘a specific gravity
of 1.00, or fs the same as water,

. .

-
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To mk\ the gfavity test: / - -
\ . * . .
‘Y. % . pollect a fus) sample from a ngzzle spout fnto a clean tal(container
- & - %0 that Yhere s enough flutd to float” the hydrometer (about 150 uillp)ﬂers
Y or 1/3 pint). .
o Place a hydrometer with the proper scale for the fuel being tested .
{1mo the hydrogeter cylinder, and poyr--ip the fuel sample until the hydrometer
floats clear of\the cylinder bottom! Retard the degree API reading on the
*  hydrometer scalédy Record the apmgerature of the fuel,

The Tgrce 1 reading should be compared with the reading recorded )
when the p\b‘: fculgr batch of fuel was last ferred, If this cannot be = -’
done; comparg the' sample reading with the degrge API Yadings of samples that
have been collected at rozuhr ntervals f he samébfuel batch. This will
1Asure detection of any change in spocﬂ‘lcwavi'fy during storage or during , O

dispensing operations. -

Fuel received from tanks which handle several fuel types should be
> % very carefully checked with a hydroggter. Fyel received from depot or _
_refinery-sealed containers, such as™§rume or’tank cars, is less 1ikely to have
v been mixed with other fuel types, but should be hydromgt¥r-checkedyas a mat
of course. * . \‘

0y ] ] ’
The degrees M1 generally should not differ/ by wore than 0.50. If ©
the 0.5° AP ’s excoaded, check the sample with her hydromet 1f the

Timit 1s sti1] exceedeg, the fuel should not Be-aSW until adequ echnical
advice and/or laboratory amalysis has been obtained. '

] Testing Intervals. The appearance and gravity tests sfould be S
pet;fomea at Ege TolTowing intervals: ';r . ] o
a. Dafly, prior to starting fuel dispensing.

b. Before dispensing fuel from or through a new dispensing sy‘st‘ ! "

component . , :
- . ‘V‘ 'v

¢. When a new fuel grade is being handled. / \4'

d. MWhen any douybt of fuel quality eXir{ts. e . .

e. After recirculation of fuel.

. N . e .

v .

4 o " ’
o | e e S

tu Ld




. . s
: .
b < ) .

» W
)

b
< 1fic end AP] Cravity Ranges far Pusls
4 . M e {Correctad to 80 P) A
/4 — e
- tpesiile APl gravity Pounds rr
Grade travity venge® rangs U.E, psllons*
w0/ 0.72 - 0.098 a-N 5.081
1007130 0.727 - o.000 3] #4 $.028
) 118718 0716 mess “w-n X
» si7-0mr | w.wm t e
F X 00446 - 0.7003 TR 6050
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A} ' e ,
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. e : . Pasidual fuel oils
. N _ {NSFO, F8 Grades \" .
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. . Lubriceting oils
o P 0008 “ 380 %0 509 Kerosene -
‘ * Heavy dissel fuels - -~
" Solvents .
] Jot tusle ‘ .
: 0008 88 81010639 | Motor gesclines
. -9 Light diese! fuels .
. « ] o n #0089 | Aviation gasolines P
pa s | o0e__, e |mowss,|. : e <
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" AIDS TO QUALTTY CONTROL _
Settling Time, After fresh §tocks have béen added, the maximum '
poss {ble sattTing time should be ¥1lowed to allow water and solids to settle (
cy The following minimum timas are rec onmended: :

Three hours per foot of fuel depth for JP-5-type fuels,

e One hour per foot of fuel depth for JP-A-type fuels and aviation
gasolines, »
* lation. ,
. ‘l‘iﬂil[‘l‘l;‘...?.’l <
Recirculagion is the process of transferring fuel from one part of a
disﬂensing system, through every other part, into a empty or gartial]y filled
tank. Recirculation is used to remove as much witer as possible from fuel.
It also helps control existing gum and microblological growth, Contamination
. possibility increases with idle time, but with tactical systems, periods of
nonuse will seldom exceed 48 hours. So generally, pumping an amount of fuel
equal to twice the amount in the installed hose wllq remove contaminants to an
acceptable level. If a meter is instilled, pump until twice the number of
gallons in the hoses has been recirculated. With no meter installed, the time
procedure below can be used. ’ *
A time for recirculation pumping can be determined as follows:
{1) Count and record the number of sections of installed hose of each ,
size and length. _ S : :
{2) Use the table below to find the otal hose content in gallons.
For example, if there ave 15 se jons of 6* x 50' hose, 21
sections of 4* x 50' hose, 12-sections of 2% x 50' hose, and 6 ”
sections of 2" x 25' hose installed, the calculations, using the
table below are: . . : CN—— e
1Y
1
!
/
|
|
i
1)
) ' ' kﬁw}; by A
ERIC - 160,




» : ' B .
\

B L Fuel Content of Nose*

P

Sect tons 6" x 50° 4" x 50' 2" x 50 2" x 25
1 73 33 9 4.5
2 146 66 18 - 9.
3 219 T 99 ¢ 27 . 13.5
4 292 132 36 .. 18
A 5 365 165 - 45 22.5
6 438 198 54 21.5
- "7 511 231 63 31,5
8 - 584 . 264 72 3.0
9 657 ' 297 81 40.5
10 s 730 330 90 .45

~ #To nearest whole gallon -

(3) The amount of fuel to be racirculated is twice the hose content,
or 2 x 1,923 = 3,846 gallons. .

{4) Divide the gallons to be pumped by the pumping rate fin gallons per

~» minute to find the pumping time in minutes. For the ezample
above, if the pump is set for A delivery rate of- 150 gallons per
minute: ) '

o

3,845 gallons - 150 gallons per minute = 25.6 minutes.
" Rounding to -the nearest minute, ope ate the pump for 26 minutes.

< Acceptable recirculation procedures include any method. of equipment .
connection that allows pumping fuel in a closed Toop through every installed
- component (except gravity nozzles). The process and requirement applias to-
the TAFDS, AAFS, and refueler ve icles.

’

_Recirculation is done at the times and on occasions specified in local >
regulations, but should always be done before beginning daily operation and
before dispensing fuel when the equipment has not been used for defined
periods in excess of 48'hours. —

After recirculation, reconnect the system for dispensing, and take a‘
fuel sample from a nozzle to make sure it passes the quality tests,

f \ ;;r!s\
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AREA .
te sonvert R, 'ul‘-‘ﬁ w ' !
. AeTes oo ae enes Bquare fon aQ ’ -
tf R Bgquere yards lm
Square miles 0.0010428
s . Bqusre meters 4040872
N 1 Hectares 04048 -
Hactarew . oovmmmcar——- Square yards 11,080.88 —
‘ . m " 2an04 b4 )
Bquares metere 10 w:'ml
. Bquere klematere ' 001
Square centimetars .- =m m " 107,000 )
Squarsiinehes aooiore
Square meters o.1600 .
~ Square miles soo0r
Square millimeters et
Square yards $.000108 w
. [ o . Asres
Square o,- Savare eentl ”tgoomi
- Square metere o'm
Bquare inshes \ 1440
¢ Bquare yards .
- Beuare miles [ AR}E) i
. Seuire millimetors S ho
lquno.lnd\u ............ :::: ::‘:m 8493 ) i v
Squsre millimeters o
. :"“‘ yurds 0.000m4 e
kilomevers .._..... res .
fquere kilomavers Squsre sentim . M‘l.:.'
re fches . 1078 %100 ‘
» =: are meters . l.::b' x 10 &
are milea
, 0.3081
/ . Square yards 1180 x 10°
Squere meters .. ... ::::u eontim e a0
Square foet lo'm 7
. Square inshes .
Buste ".”’“ » 10t
, Square millimeters “l.
X ' :“'“‘ rerds 110
. mil imcamanee { )
i T e
\ Square hilbmeters 28590
:m ;':l:" \ 25002 10¢
ot .00 x 10
TA8 o eeean e Awes - .
Square ya Square ser® 9.0000008 i
M Square fest m: 2 « ’
. . Bquare tnshes 1296
: Square melers PPN
“U‘N -luﬁ 1:’& 4 '-1 .u‘- 18t
. Seuars millimeters . ' 02612 10
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g o vemners N . Nuuply by A
Barrelsiday .. cucriononan Qph 178
QG.p.m r 00202
BarvelaMesr .. oo “e Cu R/min o000
. ) Gpm. 07 .
Gallenahour ... P Cu AW 01537 .
* Cu fimin 0002229 S
Gpm 0.010887
Gallons per minute ... Bhiiday HIWT '
| 1 L4304
Bblimin o.08p81
. O Adny 1) Y
. Ou tymin 01307 )
QelMay 14460.0 .
v R Liters/sec 04508 s
Cu NJoee 2.002238 '
Cul/min cooameonacanans Galleee 0147
Liters/onc . 94720 \
Cuble asntimeters/sec 420 ;-
[}
CuN/SHC canacnannnenne ‘ Million gals/day 0048317 X
« \ . Gele/min wan - o
Cuyardymin. . ... e Cu Niesse ' 048
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. " LENGTH .
- To sonvent . » ”_';."‘%iv
’ Centimetere .. _ ... - " et :’ Y 7
B Inbhes (7 4]
Kilbmeoters EX B[ ¥
b Mators (1]
- . Mikse ] B VTR S T
Miltimaters ’ we A
Mile ! 6.7
Yasde 0.0100¢
. . Microns 19,000
' Peeot ... O eanas Contimetors 04
to Kilemeters ~ 0.0008048
Metare 00048
, Mites (Noutical) 00001848
Miles (Btatute) 00001004
- R Millimetors 0es
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) Microns . o400
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. . lnches - WAIT0
Meters . 10006 o \
', Mies 06314 L
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. Poet -~ ' - 1291
‘Inches "
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Miles (Nautleal) oo o_._._ Foet .ol
L . Ki L 1083
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. ‘ - - (Btatute) , 11818
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Mites (Btatute) ... - Contimeters ¢ 1a0epe 7
: Foat 8390
’ Inches 83000
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Miles (Nautical) T A8
' Yards .11
- Millinteters . ..o Centimaters v (3} .
) Feat - . 0.008291
- Inches 000837
~ Kilpmetars N L
Moters . 000
Millimeters ..o ... Miles - e x10*
. Mils®, !
' ‘ Yards . ~ 001004
s N Microny 1,000
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< N - LE_NGTH (Copnlinued)
N isnren T m PLEETIR
' - v Metare XY ».&
- Miles . 548182 2 10~
- 3
M T, .
E\Y AY . A
- N ¢
. ‘\ VOLUME N
* Tovomvenn ' L™ A Muhiply by
oo s T
™ - Barrela (US)_.0 ol e US gallypy a
7. <~ . P Cubie inches / 9768
. Y Cubic foet” ~ e
¢ | impertatitons g
L ! Litere 7 108
. v \‘ Cuble * w ?lﬂﬂ,
. Cubic contimetars__.__.... | [ Oublc 38 10
. .- . ; Cublc inches ~ 0.08102
v i Cubic metars 10
i Cubic yards 1308 x 10
il Gallong (US liquid) 0.0002842 "
. . Liters 0.001
Pints (US liquld) 6.002118
. Quarts (U8 liquid) 0.001087
. Cuble foet o __..___. |~ Cudle contimetars * 29.320.00
: " Cubk inches 1.739.00
<« 4 i Cubic maters N Q.03832
" ! Cubic yards y 0.03704
" . Cuble fout .. in emennen | Gallons (US Hiquid) 740082
e Liters i
. ; Pinta (US liquid) wa
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F R a
bic Inches__ ..o amne Cuble sentimetars i 3
- . | cuble fent 2871 10~
. ' Cubic metsrs 16891210
Cublke yards 2143 110" -
A Cubic gallony 0.004329
. Liters 0.01630
! _ Mil feet 1.081 x 10%
o . Pints (U8 liguld} 0.084
Quarts (US liquid) o.e1782|
Cubiv meleis cococcacancas Bushels (dry) %30
Cuble centimeters ix
N - ~a Cubie foet . 7B 1}
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‘ Cyble meters __... Cubke yards 08 7
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VOLUME (Continued) _ .
N Ts u-nbﬂ‘ ) ) » ' Muliply by
Pints (UB Hquid) 2,110 ©
L. Quarts (US liguid) 10870
Cublc yarde ... ..o _.__._ Cuble centimeters T840 = 1
- Cubic foet ne
] K Cuble Inches “He
; Cubic ineters 0.1040
P Cubk gallags 2010
Liters [ T A
. Pints (US Hquld) 16189
Callona (Imperial)......... Quarts (US liguid) ‘8019
Cuble inches 27743 -
Cubie fost 0.180544
US ga! 120084
US barrels 0.020594
Liters 4.54096
Cublic metere } t?uo
~ Gallops (US)_____. menn Cuble contimeters ” 2.7 .
Cubie feot 0.1387
Cublc inches 2310
D Cublc meters 0.003788
. Cuble yards 0.004881
Liters 3708
Pin 00 -
Qusrta 40 ) .
[ | PN Liters 0.1183 -
Pints (liquid) 038 PN
Liters _oooooreneronnnne. Bushels (UB dry) ¢ ooms ~
Cuble eentimaters 1,000.0 ) -
Cuble foet 0.08531 ¢
Cubl inches UY- e
Cubic metars 0.001 )
Cublie yarda, . ,"0.001308
Gallqne (US liquid) 01842 .
Pints (US liquld) A1t ) ’
. © Quarta (US liguld) - . 1.087
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FORCE . N o ~
Te tonvors N Te Muliply by . -
Pounds per square inch . _. Kilograma per sq. m. 703.06487 121_
4 Inch of mercury 2.036009
Feot.of water 2.306009
Atmespheres . 0080487 f/\
-l(lq-r’n por oq. em. 07036
. .
N VN “Peunds por 0q. Inch - 00142284
Kilograms por &3 Pounds per se. fost 2048109
Inches of mareury 0028059 «
' Feoot of water oouoom
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) WEIGHTS - .
Yo vemrort - Mulyiply by
Pounds lavoirdupels) . 5. .. Grams | | ' 9389
Kilogram ASSB9
* Ounces (aveirdupels) 16
. Ounessi(troy) 140833
¥ +
Pounds (avoirdupols) - ..... Long tins 44843x10
Short tene A YT
Shorttens ......_.._.____ Kilograpme | s07.088
' Leong tana . 292087
Metric tons ’ HOT188
. Pounds 2.000.00 :
Kitograms ... . ... .._. : Peunds 320482
~ Short tens ©0.0011023
- Motric tons 0.001
- lang tene o842 x 10
Lorgtons ___.___ .. .. .___ Kilogrem 1,016.08
. Metric tons - 1.01608
Peunds 2240
Short tons 1.12
€ Metrtetota. oo, Kilegram 1,000
Leng ters 421
Pounds . . -
Short tone 1.1029
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