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CHAPTER 1. GENERAL

1.1 PURPOSE. This handbook is designed to pro-
vide general standards. procedures and principles for
the operations and opertional maintenance of mikb-
tary petroleum handling facilities.

It is also intended as a training guide for “‘on-the-
job" training and indoctrination of new personnel. It
is not intended to replace departmental regulations or
operating instructions applicable to any specific type
of facility.

1.2 SCOPE. The contents are limited to technical
and operational procedural information of a general
nature. Specific conditions or facilities may require
some deviation from the procedures described.
Because of the wide variations in petroleum facilities
and problems in administration, operation, and main-
tenance, it is not feasible to give detailed instructions.
Accounting and stock control procedures (other than
for receipt, storage. and issue) are not included in this

publication. Details of petroleum utilization, use
limits, structural design, maintenance, and major
machinery repairs are likewise not included, but are
covered in the publications and directives of the
applicable military departments.

1.3 BASIC CONSIDERATIONS. It is of utmost
importance that personnel responsible for handling
petroleum products be thoroughly trained and highly
competent. There is no foolproof equipment that will
compensate for carelessness, indifference, or in-
competence. Good housekeeping and maintenance
practices and a quality surveillance program as out-
lined in MIL-HDBK-200, Quality Surveillance Hand-
book for Fuels, Lubricants and Related Products, are
essential in maintaining the quality of petroleum
products and in maximizing the delivery of clean,
acceptable product to the uftimate user.

CHAPTER 2. PROPERTIES, CHARACTERISTICS
AND USES OF MILITARY FUELS AND LUBRICANTS

SECTION 1.

2.1 GENERAL.

The principal properties and the uses of petroleum
fuels, lubricants. and relatcd products are described
briefly herein. Definitions of terms used to describe
these properties may be found in the Appendix. A
general knowledge of these properties as related to
specific produ :ts will assist personnel in product iden-
tification and necessary safe handling procedures.

2.2 TEST METHODS AND THEIR SIGNIFI-
CANCE.

Stnce 1t is essential to maintain and control the
quality of the great variety of petroleum products in
a supply system, it is necessary to subject the prod-
ucts to a number of tests at various stages of manu-
facture, storage and distribution. Tests may be of two

INTRODUCTION

kinds: those designed to control the quality of the
product and those giving an indication of its expected
performance. The majority of test methods in use
today in the United States have been standardized
and published by the American Society for Testing
Materials (ASTM Standards for Petroleum Products
and Lubricants), which provides a considerable degree
of uniformity. Standard test methods used by the
Federal Government, including the military, are pub-
lished in the Federal Test Method Standard No. 791
Where ASTM and FTMS 791 test methods are iden-
tical, the ASTM test methods are used and are
referenced in Federal Government specifications. This
handbook will not attempt to furnish all of the de-
tails on test methods and their significance, however,
it is recommended that those who are interested in
such details obtain a copy of the Army Technical
Manual RM 10-1165 entitled “significance of ASTM
Tests for Petroleum Products™.
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2.3 PRINCIPAL PRODUCTS.

The principal products to be received, stored, and
issued at military installations include Navy Special
Fuel Oil (NSFQ), Navy Distillate Fuel, Burner Fuels,
Dresel Fuels, Kerosene, Aviation and Automotive
Gasolines, Jet Fuels, Lubricating Oils, Greases, and
other related products. Specifications for these prod-
ucts are listed in the Defense Fuel Supply Center's
“Reference List of Specifications and Standards for

SECTION II1.
2.4 FUEL OIL, BURNER.

a. General. Fuel oils described herein are other
than those used primarily for internal com-
bustion engines. Shipping and handling of fuel
oils requires as much attention as the more
highly refined petroleum products to insure
they are delivered at destination in good clean
condition. Fuels in general use are of the fol-
lowing types

(1) distillate, both cracked and straight run,
(2) residual, cracked and straight run,
(3) blends of the preceding types.

b. Types and Grades.

1. Fuel OQil, Burner, MIL-1  59.

(a) General. One grade of burner fuel, Navy
Special is intended for use in steam
powered vessels of the Navy and in other
Government vessels as required.

2. Fuel Oil, Burner, Federal Spec. VV-F-815.

(3) General. This type of fuel oil is in-
tended for use in oil-burner equipment
for the generation of steam and for
other purposes.

(b) This Federal Specification provides for
six grades:

(1) Grade No. I. A light distillate oil in-
tended for use in burners of the va-
porizing type in which the oil is
converted to a vapor by contact with
a heated surface or by radiation.

(2) Grade No. 2. A heavier distillate
than grade No. 1. it is intended for

ABBOTTAEROSPACE.COM

Petroleum and Related Products”. For exact specific-
ation requirements and values, refer to the latest
revision of the applicable specifications and to MIL-
HDBK-200, Quality Surveillance Handbook for Fuels,
Lubricants and Related Products. MIL-HDBK-200
sets forth general instructions and minimum proce-
dures to be utilized in the quality surveillance of U.S.
Government owned fuels and lubricants and related
products world-wide.

FUELS

use in atomizing-type burners which
spray the oil into a combustion
chamber where the tiny droplets
burn while in suspension.

(3) Grade No. 4. Usually a light residual
but sometimes a heavy distillate. It is
intended for use in burners equipped
with devices that atomize oils of
higher viscosity then domestic
burners can handle. Its permissible
viscosity range allows it to be
pumped and atomized at relatively
low storage temperatures. Thus, ex-
cept in extremely cold weather, it
requires no preheating for handling.

(4) Grade No. 5 (Light). A residual fuel
of intermediate viscosity for burners
capable of handling fuel more viscous
than grade No. 4 without preheating.
Preheating may be necessary in some
types of equipment for burning and
in colder climates for handling.

(5) Grade No. 5 (Heavy). A residual fuel
more viscous than grade No. §
(Light). It is intended for similar
service. Preheating may be necessary
in some types of equipment for bumn.
ing and in colder climates for
handling.

(6) Grade No. 6. A high viscosity oil,
sometimes referred to as ‘‘Bunker C",
and used mostly in commercial and
industrial heating. It requires preheat-
ing in the storage tank to permit
pumping and additional preheating at



TECHNICAL LIBRARY

ABBOTTAEROSPACE.COM

the burner to permut atmomizing
The extra equipment and main-
tenance required to handle this fuel
usually preclude its use in small
installations.

c. Propertics and Characteristics. The most 1m-

portant properties of burner fuel oils from
standpoint of operation are viscosity. flash
point, stability, compatibility, water and sedi-
ment, and flammability.

1. Viscosity. Viscosity 1s more significant for
the heavier grades of fuel oils than it 15 for
the lighter grades Limits are generally set to
help maintain uniform fue! flow in apph-
ances with gravity flow. or to provide satis-
factory atomization in small nozzles of
houschold heating burners. Some burners are
dependent on the fuel for lubrication. there-
fore a minimum viscosity 1s specified. With
the heavier grades. preheating is generally
required to control its viscosity 1n order 10
provide good atomization in a given type of
burner. In addiuon, it 1s equally important
that the maximum viscosity -under the exist-
ing conditions of temperature and pressure
be such that the oil can he pumped satis-
factonly from the storage tank 1o the pre-
heater. Navy Special is a relatively free
flowing liquid which can be stored and trans-
ferred in mild chmates with hittle or no
heating.

9

. Flash Point. Relatively high flash points are
desirabie for safe handling and use of burner
fue) oils. The munimum permissible flash
point is usually set by various regulatory
bodies and is based on accepted practice in
handling and use. [t may also be used to
detect contamination as a substantially
lower flash point is a reliable indicator that a
product has become contaminated with a
more volatile product, such as gasoline.

3. Stability. Most fuel oils obtained by sunple
distillation of crude oil are as stable as the
crude oil from which they are derived. When
cracked fuel oils first came into general use.
troubles {rom thermal instability soon de-
veloped. The most serious effect 1s the for
mation of adherent deposits in oil heaters.
The cracked oils. having had their molecular

MIL-HDBK-201B
23 September 1971

structure drastically rearranged in the crack-
ing process. continue to undergo slow chemi-
cal change after they have cooled, this
change is accelerated by heating. This
problem arises particularly where the fuel
has to be stored for some time. and various
tests have been devised for examining oil of
this nature.

. Compatibility. Since approved Navy Special

fuel oils are compatible with one another.
they should not be blended with diesel fuels
or other products. and should be stored in
tanks which are reserved only for this prod-
uct. The stability and compatibility may be
seriously affected by admixing with diesel
fuels, especially those diesel fuels composed
of highly paraffinic stocks. and may cause
formation of heavy deposits in the oil pre-
heaters or sludging in the fuel storage tanks.
Contamination of diese! fuel oil by boiler
fuel oil is even more serious and cannot be
tolerated. Separate piping must be used for
these two products to avoid such contamina-
tion.

. Warer and Sedirient. For distillate fuel oils

there should be no problem involving con-
taminants such as water and sediment. The
heavier grades of residual fuel will usually
contain a measurable amount of one or both
due to the nature of the product and condi-
tions of storage. Any appreciable amount of
sediment results in strainer blockage. fouling
of burner tips, lines, etc., and may cause
deposition of soot, formation of smoke. etc.
Excessive water content, caused by careless
handhing. accident, or during marine ship-
ment, is objectionable because of foaming in
storage tanks where heating to relatively high
temperatures is necessary for viscosity reduc-
tion. The water may vary from *‘free’” water
which will settle out if given sufficient time,
1o stable emulsions which will not settle out.

. Flammability. Because of their relatively

high flash points, burner fuel oils are not
flammable at ordinary temperatures. When
fuel oil is stored at a temperature well below
its flash point, its vapor. though combustible
in nature. is too diluted 10 ignite or burn. In
other words, the vapor-air mixture in a tank
of fuel oil at a temperature sufficiently




T

- 4 YE

THIS DOCUMENT PROVIDED E

TECHNICAL LIBRARY

ABBOTTAEROSPACE.COM

MIL-HDBK-201B
23 September 1971

under its flash point is below the lower limit
of explosibility. A difference in temperature
of i5°F under the flash poini will usualiy
provide the needed safety factor. However,
10 maintain this degree of ufﬂv maximum

precautions should be taken to avoxd mixing
volatile fuels such as gasoline, kerosene, etc.

with burner fuels.

a. General.

1. Diese] fuels are used in compression ignition
atmosphenc pressure or is forced in under
higher pressures by a pump or blower. The
engine develops power by internal combus-
tion in the same way as a gasoline engine,
but differs in the way the fuel is ignited Ina
gdSOIlnC cnglne gasm is leCG wun HCSH

air in 2 narhuratar anAd io0nitad in tha aulindas
ail il a valvuiviurl anu IEIII‘FU 1 e ,llllu‘l
by an electric spark. In a diesel engine, fuel
2 oteminntad fata n mneabeiictiam aea bl
9 1 ll\-\,ll—U 1LY a LuvinvudLivl ya t IIIIUUNI

an injection nozzle which breaks up the fuel
into a fine spray and fuel vapor which is
ignited by the heat of the air in the cylinder.
The air obtains its heat as a result of being

~

. Diesel fuels are used to operate compression
ignition engines in submarines, destroyer
escorts, landing craft, auxiliary equipment

aboard laroer craft ac well ac hucec heauwn
apoar TREr Crail as wein as ouses, neavy

trucks, tractors, railroad diesel locomotives,
stationary plants, and in other auxiliary
units.

pes and Grades

. Federai Specification VV-F-800, Fuei Oi,

Ninenl
sicoyct

(a) Grade DF-A (Arctic). This grade is in-
tended for use 1n high speed automotive
type diesei engines and in poi iype

hurnar ennna hoatare  in ean 9] 2
vuinvg )}lﬂl.b Hvaiciy, an ﬂl‘db WIICIL
mean ambient temperatures lower than

minus 25°F occur, and where it is im-
practical to obtain or store both diesel
and burner fuels. 1t should not be used
for slow-speed stationary engines.

(b) Grade DF-1 (Wijnrer). This grade is in-
tended for use in high speed automotive

C.

service in areas in which ambient tem-
peratures as low as minus 25°F occur. It
may be used for medium-speed station-
ary engine applications, where fuel heat-

1nn facilities are not availahle

sldvaIvIVS div IV avallauviv.

Grade DF-2Z (Regular). This grade is in-
lcﬁut’:u IUI usé in au auiomotive mgn-

speed diesel engines and in medium-
speed apnlications in areas in which the

Pl iawr

ambient temperatures are above 0°F.

o~
(2]
N’

N

F-16884 Fuei Oil, Diesei

.hJ
.

(a) This specification covers a marine diesel
fuel oil suitable for use in compression
ignition engines in submarines and ship-

haned Amoaentine at all tam

oCara uyulalioln 4t au &M

above 10°F.

peratures

Properties and Characteristics. The most im-
portant plu]}Cl(le are flash point, viscosity
. 1. .

nour noint clo n
po point loud P

l
tent. The propertles of fuel oils having con-
siderable influence on the performance and re-
liability of a diesel engine are summarized as
follows:

}. Flash Point. A fuel having an excessively
low flash point is dangerous in storage and
handiing.

2. Viscosity. Lubrication of the parts in the
fuel injection system depends entirely upon
the fuel oil, and therefore its viscosity can-
noi be beijow a ceriain minimum vaijue.

3. Pour Point. This is of particular importance
for cold-starting an engine, and for handling
an oil between storage and engine. A diesel
£o._v o3 __ . _h_ b L. ... L. PR
TU€l Jocs Nt vryinailgy ndve v oe thiCU
before use, but if the pour point is too high
some warming of this product may be re-

quired.
A Aol ~nsd CoAdisvanss Anmeaninhla amAnntas
-~ LTI uriu QCUIrnc i ﬂ'}i’l‘rkla\ll‘ anvuIIy
tend to cause trouble in burner mechanisms

aiity. This property not oniy de-

"I
3
2
= 'S’

lCTﬂTjIIES €ase 0l lgmuon and Ol Slarnng
onld anainnc bt ale tha Lind ~f Ao
CO:IOCNRRINnTS, OuUtl &8s in? Kinid &1 ¢om-

bustion obtained from the fuel. The higher
the cetane number, the easier the starting
even at low temperatures, together with

)
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quicker warm-up. smoother and quieier
operation, Jower maximum cylinder pres-
sures and more efficient combustion.

6. Volatility. In order to obtain low fuel con-
sumption. low exhaust temperature. and
minimum smoke, small diesel engines de-
mand higher volatility than do heavier en-

gines.

7. Sulfur Content. Low sulfur content is de-
sirable to reduce corrosive effects of harmful

acids.
M £
&£.0

a. General. Navy Distillate (ND) fuel is one grade
of distillate fuel intended for fleet use in desig-

nated marine power plants.

2.7 KEROSENE.

a. General. Kerosene is used in space heating
units, wick-fed lamps, bomb-type flares wining
units, wic lamps, vp , wining
down certain machinery cleaning tools, and as

~tinidn sprays

a veiucie for UHUIU insccticiae spiays.

b. Types and Grades. There is but one regular
grade of kerosene carried in the military supply
system. Federal Specification VV.K-211.
(NOTE: Kerosene prepared for use as a vehicle
for hquid insecticide sprays is a deodorized
kerosene covered by Federal Specification
VV.K-200).

c. Properties and characteristics. The most 1m-
portant properties from standpoint of oper-
ation are burning qualities, distillation, and
flash point.

1. Burning qualities. Kerosene should bum
with a steady, clear flame in wick lamps.
When used in stoves, it should vaporize com-
pletely but not to the extent that it will
form expiosive mixtures with air.

)

. Distillation. A good grade of kerosene gen-
erally has a boiling range between 300 F and
572 F, so that there is an absence of heavy
ends or extremely high boiling point frac-
tions which interfere with clean burning in
lamps or complete vaporization in stoves.

3. Flash Point. The absence of light ends or
very low boiling point  fractions gives the

MIL-HDBK-201B
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Kerosene a relatively high flash point 10 se-

cure safety in handling. storage, and buming.

2.8 MOTOR GASOLINE.

. General. Motor gasolines are used to fuel

spark-ignition internal combustion engines
which power motor vehicles, combat vehicles,
portable auxiliary power plants, stationary
units, and as a fuel in gasoline pressure appli-
ances, such as field stoves, heating units. and
blow torches. Automotive gasolines differ from
aviation gasolines mainly in volatility anti-

snemmr svemcriien meneartine Dacn.iea

kll\lbk ﬂlld VdPUI Plc))ul( PIUPCI(IC) D(\,du)c
of these differences. the use of automotive gas-
oline in aircraft is unsafe. In the national effort
to eliminate air pollutants, gasolines containing
a maximum of 0.50 grams/gal. in lieu of 4.23
grams/gal. have been phased into the supply
system. Low leaded or unleaded gasolines may
be commingled with comparable leaded fuels in
storage.

. Types and Grades

1. Federai Specificarion VV-G-76, Gusoline,
Automotive. This gasoline is furnished in
REGULAR AND PREMIUM Grades, each of
these grades is further classified as Class A
through E in which volatility properties dif-
fer to make them suitable for use under
various climatic temperature conditions.
REGULAR grade gasoline 1s intended for
g:ncrdl use in all motor vehicles, and £aso-
line-consuming stationary and marine power
plants unless PREMIUM grade is specifically
recommended by the equipment manu-
facturer.

2. Interim  Federal Specification VV-G-

001690/ Army-MR), Gasoline, Automotive,
Low Leaded or Unleaded. This gasoline is
similar to VV-G-76 except that the lead con-
tent is limited to a maximum of 0.5 grams/
gal. In addition, a lower octane product des-
ignated as SPECIAL grade is provided for use
in 1971 (or later) vehicles capable of oper-
ating on a reduced octane quality gasoline.

3. Federal Specification VVG-109, Gasoline,

Unleaded. This is a low octane (62 ASTM
molor octane minimum) grade of gasoline
for use in some stationary internal-

e e L
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combustion spark-ignition engines. and as
fuel in gasoline pressure appliances.

4. Specification MIL-G-3056, Gasoline Auto-

motive, Combat. This gasoline is reccived in
one grade, but in two types. To minimize
multiple grades of gasolines in military sup-
ply syslems outside continental Unite

Type I. General all-purpose gasoline in-
iended for use in combal vehicles at
o

<
sl

Type 1. A special low temperature all-
purposc gasoline intended for use in

combat vehicles in areas where the
mean temperature is consistently be-
low 32°F
operties and characteristics. The most impor-
1t mromartiac fron mAnaint Al anaratinn
ey Uiltlllt: l 1 Uprciavivin

Volatility. The volatility of gasoline is usually
measured in terms of vapor pressure and

S Y DL, L o s mememiimn b o~ £.ia) Lo
disbiiation. The vapor pressuré o5 4 juci is
determined by the Reid Vapor Pressure Test

d I
and indicates the tendency of the fuel to
vaporize. Vapor pressure increases with tem-
perature for any given gasoline. Gasolines
must have a certain vapor pressure to insure
proper starting and accelerating qualities.
Too high vapor pressure for the particular
operating condiiion may cause what is com-

tendency of gdsolme 1o vaporize in an auto-
mobile fuel system is indicated by the
vapor-liquid ratio of that gasoline at con-
ditions approximating those in critical parts
of the fuel systems. This test is currently
used at procurement levels in conjunction
with Reid Vapor Pressure to determine

tions of j,asolmc lndlcate lhe sldmng ability
of an enginc at the given temperature and
the cngine's ability to warm up quickly
when using that gasoline. An excessive
amount of highly volatife constituents in gas-

(98]

R

oline may cause vapor lock: conversely, an
xvessive amount of “heavy ends” may not

ﬁca tions desx nate minimum and maximum
percentages to be evaporated at specified
temperatures as well as initial and final boil-
ing points of the product. A high-end point
and a high percentage of residue may be
indicative of conummauon of gasoline with
C} A.'I o

-
s

. Knock Value. The knock value is normally

expressed as octane number for automotive
ype engme gasohnes Hus value is de-

dde test engine. Thc sxgmﬁcance of knock
value is to indicate whether the fuel will
tend to burn uniformly and evenly in a
cylinder without preignition or detonation.
Fuels of inadequate knock value wxll reduce

power vuipui in ail iype

-

ting of th

l<:>
R

the mosl commonly used agem of this l‘
is tetraethyllead.

Gum Content. The causes and effects of
NASTRE oL . 3w LEOUOND ailu vIIvLD WU
gum in gasoline are so comnlex as to prevent

completely, adeg
laboratory test. Gaso]mes of all |ypes gen-
erally have negligible gum contents when
freshly manufactured. The fuel may be in
storage under adverse climatic conditions be-
fore all of it is used, and unlcss itis propcrl\

mxh(arv products are lherefore more strin-
gent than needed for normal civilian pur-
poses, because long periods of storage under
adverse conditions are more likely to occur
during military operations than in ordinary
commercial practice.

A

A 4
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S. Sulfur Content. 1t is important that gasoline
be noncorrosive and remain so during serv-
ice. During refinery processing, objection-
able sulfur compounds are removed to the
greatest extent possible. Each fuel specifica-
tion generally prescribes maximum per-
missible level, as the products of combustion
contain compounds that are corrosive or be-
come corrosive in the presence of moisture.
A variety of methods have been developed
for ascertaining whether fuels have corrosive
or potentially corrosive tendencies.

2.9 AVIATION GASOLINES.

a. General. Aviation gasolines are used as fuel for
the reciprocating piston type engines used in
aircraft. These gasolines are not satisfactory for
use in motor vehicles because of their low vapor
pressures and distillation ranges, and high tetra-
cthyliead content.

b. Types and Grades.

1. Specification MII.-F-5572. There are three
grades.

(a) 80/87 - dyed red
(b) 100/130 - dyed green
(c) 115/145 - dyed purple

c. Properties and Characteristics. The properties
of avgas are similar to those described for
motor gasoline except the following:

1. Volatility. Th- volatility of aviation fuels is
not varied deliberately from summer to win-
ter likz motor gasoline. The distillation range
is the same the year around and the vapor
pressure is always in the same range 5.5-7.0
pounds per square inch.

2. Tetraethyllead Content. This anti-knock
additive is added to a much higher degree
than for motor fuels to increase anti-knock
characteristics.

3. Anti-knock Characteristics. In aviation fuels
these characteristics are indicated by two
numbers. The lower number, such as 100 in
grade 100/130 gives the anti-knock rating of
the fuel when used in a lean mixture such as
when the aircraft i1s cruising. The higher
number 130 gives the rich mixture rating of

MIL-HD 3K-201B
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the fuel which is required when the plane is
taking off or under accelerated power con-
ditions. Numbers above 100 are called per-
formance numbers rather than octane num-
bers. For 130, the fuel is equivalent to a fuel
having 130 percent of the anti-knock rating
of iso-octane.

2.10 JET FUELS.

a. General. Jet fuels are used in aircraft turbine

engines, ramjet engines, rocket engines and
other turbine powered equipment. These fuels
are derived from petroleum as are gasolines but
differ in that they do not contain tetraethyllead
nor need any anti-knock characteristics. Be-
cause of these characteristics, jet fuels cannot
be used in reciprocating type aircraft engines.

. Types and Grades.

1. Specification MIL-T-5624.

(a) Grade JP4. Used in land based jet air-
craft and other turbine powered equip-
mERi. )

(b) Grade JP-5. Used in aircraft carrier type
aircraft because of its high flash and fire
safety characteristics. Also used in other
turbines and as an alternate fuel for com-
pression ignition equipment and ship-
board boilers capable of burning Navy
Distillate fuel.

c. Properties and Characteristics. The most im-

portant properties are flash point (for JP-S
only), vapor pressure (for JP-4), sulfur content,
freeze point, water reaction, thermal stability
and cleanliness.

1. Flash Point. The IP-5 fuel must have a flash
point of 140°F or greater in order to provide
the safety factor required by aircraft car-
ners. JP-4 fuel will flash at temperatures as
low as approximately minus 20°F and hence
this fuel must be handled with caution from
a safety standpoint.

[ =]

. Vapor Pressure. Grade JP4 jet engine fuel
has a medium vapor pressure which 1s lower
than that of aviation gasoline. Because of
this characteristic, JP4 grade jet fuel is dan-
gerous to handle since flammable vapor-air
mixtures are formed at ambient tempera-
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2 Culfisr Cantont Camoe ae far thse fusl Aile

- Jullu’ wUrICiil . Dailliv ay tui LHIL 1uvl Ui,
diesel fuels and gasolines previously dis
cussed

4 ... n [y o SO JUN S TS SIS

4. Frecze Poini. Thnese fueis musi have freezing
sointe of minus 72°F for IP4 and minus
PUIII() Ui Hunud /e i JI1I =Y ald nuniuy
S1°F or below for JP-S. Ice and wax crystals

precipitated out of the fuel at extremely low
temperatures encountered during flight at
high altitudes could cause clogging of fuel
screens, producing engine fuel starvation and
flame out. To prevent any such occurrence a

1]

fuel system icing inhibitor (FSii) is added to

TD A £iial 28 tha g3 of onfaatiics Thic
Jr-4 fue; at tne time Ol manuiacture. S
additive acts to nrevent ice formation in
additive acts to prevent ice formation mn

aircraft fuel systems. On occasions using
military activities may inject FSII into the
fuel in order to maintain the necessary level
of FSHl in the fuel.

5. Water Reaction. Jet fuels must produce a
sharp clean separation when mixed with
water. This gives a good indication that the
fuels are clean and will not plug screens in
the engine fuel system.

6. Thermal Stability. This property indicates
the ability of the fuel to withstand the high

ABBOTTAEROSPACE.COM

temperatures encountered in the jet engine
fuel system and in the systems used to ab-
sorb excess heat generated by the engine or
by flight speed. Coke produced by thermally
unstable fuels will plug engine fuel jets and
manifolds causing engine hot spots and con-
sequeni engine maifunction.

‘o

The settling of sma)l sohd pamclcs is much
slower in jet fuels than in reciprocating en-
gine fuels. Jet fuels also tend to loosen rust
and scale in storage tanks. These fuels are
difficuit to keep ciean and extremeiy diffi-

cult io clean up once they become con
taminated. Current specifications for JP4
and JP-S specify a maximum limit of 1.0

mg/liter of solid contaminants at the time of
procurement to ensure fuel cleanliness. The
consumption rate of jet fuel per engine hour
is normally much greater than for a recipro-
cating engine, and jet engine fuel controls

are gcnelduy more SUSCCPUDIL‘ io lﬂleUnC

tion o”n-.m nnn'qm-nn'xr\n than

ni on 2 recinrara.

ting engine carburetor. For .hesc reasons, it
is imperative that close control be main-
tained over the quahity of these fuels and the
condition of the systems used in handling

them.

SECTION II1. LUBRICATING OILS

2.11 LUBRICATING OILS (ENGINE).

General. Lubricating oils used in automotive
engines and aircraft engines are either petro-
leum type oils or synthetic type oils. Auto-
motive oils are derived from peiroieum and are

s bV Lo bbbt el of caaiocannding i
suitable 1or the jubrication of uplux.duug in-
tarnal  ~amhuction  enoinse of hot enark.
¢rinai COMoUsSUoN  CREINSS U O Spafx

I. Lubricating Oil, Internal Combustion En-

gine, Tactical Service, MIL-L-2104
(a) General. This specification covers one
type of engine oil suitable for the crank-

case lubrication of reciprocating spark-
ignition and compression-ignition en-
gines used in all types of military tactical
ground equipment and for the crankcase
lubrication of high-speed, high-output,

supcfchaigéu compression-ignition en-
inae vead in all arnannd anninmant

5"]‘-3 uxXx-u 1 au EDUUIIU \v‘iulyllﬂ-lll‘

when ambient temperatures are above

minus 20°

(b) Four grades of this oil are provided

Viscosity Grade Military Symbol
Grade 10 OE/HDO-10
Grade 30 OE/HDO-30
Grade 40 OE/HDO0O40
Grade 50 OE/HDO-50

~
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2. Lubricating Oil. Internal C‘ombustion En-

gine, Administrative Service, MIL-L-46152.

(a) General. This specification covers (wo
types of engine oil suitable for the
crankcase Iubncanon of commerciai
type vemcnes used for ad i

assﬂ‘g’r cars and light

rucks. and (2) hightly supercharged dne

I engines operated in moderate duty,

when ambient temperatures are above

minus 20°F.

(b) Four grades of this oil are provided.
Two grades are straight single viscosity

grades and two are multi-viscosity
grades:

Viscosity Grade

Grade 10W

Grade 30

Grade 10W-30
Grade 20W40

3. Lubncanng 011 Shlpboard Intermal Com-

arscsle,

(a) General. This specification covers one
grade of lubricating oil. Military Symbol
9250, suitablefor use in advanced design
mg.h output smpboard mam propmsnon

. Lubricating Oil, Aircratt Piston Engine {Ash-

arre v

less Dispersant ), MIL L- 22851,

(a) General. The lubricating oil covered by
this specification is intended for use in
aircraft/piston engines. Type | is an addi-
tive cpncentrate. lype ilisa iU‘/r blena

(a) General. This oil is used as a lubricant
for jet engines.

¢. Physical

6. Lubricating Oil,

MIL-HDBK-201B
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{b) Two grades of this oil are provided

1010
1005

Turbine Enginc,

Aircraft
Synthetic Base, MIL-L-7808.

(a) Generai. This oil is intended for use in
specmc models of aircraft iurbine en-

nnnnnnnnnn

(b) This specification covers one grade.

Properties and Characteristics. The

most important properties for these oxls from
the standpoint of operation are pour point.
viscosity, viscosity index, sulfur content and
lead corrosion.

]

o

(V)

. Sulfur
-~ Cd

Pour point. This is the lowest temperature
at which the oil will flow under definite
prescribed conditions. It is this property that
is the deciding factor to enable one to deter-
mine if the oil should be used in cold wea-

ther.

. Viscosi¢v. This is a measure of the oil to

tesist flow. The higher the viscosity, the
higher is the oil’s resistance to flow.

Viannests:, leadaw ie ic a mitembar Abltainad
YORCOMY TRUCA . 11N 1> d HUIIUET vulallicy
by takino viscosities of the oil at different
Oy axing viscosities O in¢ on at aiierent

temperatures and substituting in a formula.
This index indicates the extent that the oil
will thin out as the temperature increases.
The higher the viscosity index. the less the
oil's viscosity is affected by temperature
changes.

Content. Engine lubricating

must be non-corrosive hence, the free and
corrosive sulfur content must be low.

=5
&

. Lead Corrosion. Synthetic lubricating oils

chemically degenerate when exposed to
minute amounts of moisture and become
corrosive. To avoid servicing aircraft jet en-

corrosive UuS
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SECTION IV. GREASES

2.12 GREASES.

a.

b.

a.

3.

General. Greases are manufactured by com-
pounding petroleumn and synthetic oils with
metallic soaps. The purpose of the soap is to
produce a gel with the oil resulting in a greasc.
Greases are produced for specific purposes and
care should be exercised in selecting greases to
assure performance intended. Greases are used
in places where lubricating oil will not remain
because of its “running off"" tendency. Greases

being plastic sclids do not have this tendency.

One automotive and one aircraft grease is dis-
cussed below as examples-

Types and Grades.

1. Grease, Automotive and Artillery, MIL-
G-10924.

(a) General. This specification covers one
grade of grease suitable for use in the
lubrication of automotive and artillery
equipment under all conditions of serv-
ice  where temperatures range from
minus 65°F to plus 175°F for MIL-
G-10924B and from minus 65°F to plus
225°F for the new MIL-G-10924C

grease.

2. Grease, Aircraft, General Purpose, Wide
Temperature Range, MIL-G-81322.

(a) Generai. This specification covers one
grade of grease intended for use in anti-
friction bearings, wheel beanngs in
internal brake wheel assemblies, gear-
boxes and plain bearings where both low
temperatures (-65°F) and high tempera-
tures (350°F) are required.

c. Physical Properties and Characteristics. The im-
portant physical properties and characteristics
of greases are penetration, dropping point, and
sulfur content.

1. Penetration. This is a measure of the consist-
ency of grease. The higher the penetration
number, the softer is the grease. The pene-
tration is useful in classifying greases accord-
ing to consistencies required in various types
of service.

. Dropping Poini. This is the temperature at
which grease passes from a plastic solid to a
liquid state. Grease cannot be expected to
lubricate satisfactorily at temperatures above
its dropping point.

N

3. Sulfur Content. Grease must not contain
sulfur or sulfur related compounds which
will corrode or injure bearings.

SECTION V. RELATED COMPOUNDS

2.13 RELATED COMPOUNDS.

General. There are petroleum products other
than fuels. lubricants and greases which are

at A and A i tha Sald T
SLVITU afiu IdDdUTU 11 e §iciu. 1y pical TAanpics

are: corrosion preventative compounds, sol-

vents and hydraulic fluids. Because of the wide
variety of these products, discussion of their
properties and characteristics is omitted in this
publication and should be obitained from the
respective product specifications.

CHAPTER 3. QUALITY SURVEILLANCE OF

PETROLEUM AND RELATED PRODUCTS
SECTION I. INTRODUCTION

1 GENERAL.

This chapter covers, in general, the quality surveil-

lance

procedures utilized in the handhng of

petroleum products under military cognizance. MIL-
HDBK-200, Quality Surveillance Handbook for Fuels,

10

Lubrnicants and Related Products, sets forth general
instructions and minimum procedures to be used by
the Military Services in the quality surveillance of
petroleum and related products. It is applicable to all
military activities on a world wide bases.
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SECTION 1I. QUALITY SURVEILLANCE

3.2 GENERAL.

Quality surveillance is the aggregate of measures
apphed to deternune and maintain the physical and
chemical quality of bulk and packaged fuels and
fubnicants 1n order that these products may be in a
condition suitable for immediate use. Quality surveil-
lance is successful only when an intelhigent and
constant program of operation, sampling. and testing
is carried out. 1t is the responsibility of those activi-
ties storing. 1ssuing and consuming the fuels to exer-
cise due caution to maintain the material suitable for
use as prescribed in MIL-HDBK-200.

3.3 TEST AND METHODS.

This section does not cover laboratory test
methods nor any description of testing apparatus.
The tests that will be performed as a minimum are
those specificd for the purticular product in MIL-
HDBK-200 and the test methods to be used will be as
prescribed by the applicable product specification.

Producis delivered 1o military activities have been

ituiy

completely tested at the point of orign. normally
under the supervision of a nulitary inspector. How-

ever, the surveillance of products afier receipt by the
government is necessary in order to check against
contamination or deterioration during handling and
storage.

3.4 ROUTINE TESTS ON BULK PETROLEUM
PRODUCTS.

Bulk petroleum products should be sampled and
tested (1) upon receipt (2) penodically while in
storage and (3) upon issue (if deemed necessary). The
frequency of testing each product is specified in
MIL-HDBK-200. The laboratory to perform the test-
ing will be as designated by the cognizant Military
Service.

3.5 PACKAGED PETROLEUM PRODUCTS.

No receiving tests are necessary on packaged prod-
ucts provided the containers are externally satisfac-
tory and the markings adequately identify the
products. The frequency of testing each product is
specified in MIL-HDBK-200. The laboratory to per-
form the testing will be designated by the cognizant
Mititary Service.

SECTION I1l. UTILIZATION OF OFF-SPECIFICATION PRODUCT

3.6 GENERAL.

On numerous occasions. an off-specification prod-
uct, unsuitable for its intended use, may be reclaimed
for another use by downgrading, filtening. de-

hvdrating. etc. MIL-UDBK-200 cites in detail the
procedures, approval. etc. necessary to reclaim or
otherwise use or dispose of off-specification petro-
leum and related products. These procedures must be
followed by all military activities.

SECTION IV. EFFECT OF METALS AND METAL COMPOUNDS ON
PETROLEUM PRODUCTS

3.7 GENERAL.

Certain metals and metal compounds in contact
with petroleum products adversely affect the quahty
of these products.

a. Zine and Cadmium, Zinc and cadmium react
vigoroushy - with acidic components of petgo-
fewm fuels and sca water ballast to produce
considerable soluble and insoluble contanuna-
tion of the fuel. Al zinc and cadmium com-

pounds and coatings ncluding  galvamized
materials should be avoided in the construciion
and maintenance of petroleum storage, distribu-
tion and dispensing systems.

b. Copper and Copper Bearing Metals. The pres-
ence of small amounts of copper and copper
bearing metals in the fuel have a catalynic effect
with resuling undesirable end products. Any
use of these metals in static storage of one week
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or ionger may adversely affect the stored prod-
uci. Although use of these meiais for transier
f fuels can be tolerated under transit condi-

ABBOTTAEROSPACE.COM

water is undesirable. Use of aluminum in
contact with dry fuels in a petroleum storage,

distribution and dispensing systcm$ i.e., down-
stream from a filter separator is

CHAPTER 4. TANK FARM OPERATIONS
SECTION 1. INTRODUCTION

4.1 GENERAL.
Toanl, freem ~na ratione an ratin raradinrec
AdlIN 1adllil Upciauuil all TULTUUILS

operations include gaging, sampling, fllmg and
emptying tanks, circulation and transfer of the stored
bulk product, and drawing off water. In order to
perform these operations effectively, it is necessary
for the supervisor to understand the planned opera-
tion. The need for proper care of the various tank

mmmrmcemeine imaliidioo cat aliuns mnan hatahar tanl
accessories, inCludaing vent vaives, BdgC naiincy, tair-
outlet valves, access openings, heaters, pumps, filter

mslallatlon and the exxstmg facxhues. Among the
specialized operations included in receipt, storage,
and issue of product are: unloading and loading of
tankers, barges, tank cars, and tank trucks; pipeline
transfers, pumping from and into tanks, gaging,
sampling; maintaining records of inventories, opera-

8l mon o haud-rnt fiinl Aicmane: na cuctamsne: Anarating
ol U nyurany juci UleCIl)I IE dYy>itiiL, UpKidlillp
bulk lube systems as well as a drum reconditioning,
filling and packaged product storage.

SECTION 1. STORAGE TANKS

4.2 GENERAL.

The purpose of the following is to define and
illustrate the various types of tanks used by the
Military Services for the storage of petroleum
products.

a. Steel Tanks. Stecl tanks are commonly used
for storage of nearly every kind of petroieum
e

00-barrel capacity or less may be horizontal or
vertical but sizes greater than 500-barrel
capacity are in most cases vertical. They may be
installed either above or below ground nd may
be coated or uncoated.
1. Welded Tanks. At permanent installations

petroleum products are normally stored in
welded steel storage tanks which may be
horizontai or vertical, installed cither above
or below pground. Tanks properly con-
structed, tested and maintained will remamn

-
~

free of vapor or liquid ieaks for a iong period
I'e AA___
I me.

Q

2. Bolted Tanks. Bolted tanks in military serv-
ice range in size from about 100 to 10,000
barrels in capacity. The seams are sealed
with synthetic rubber gaskets supplemented
by a special sealing compound. For sealing

sbo oo oo a Alae - LA
the space around the bolts, a bolt-sealing
o

d
1 any temporary of r
oxl service. Although they are
considered only as a necessary expedient
when something better is not available,
bolted tanks, because of fund limitations,
are being used in many military instailations
as semi-permaneni storage for ail iypes of

o ¢
=

-~ @
Q.
.5
2
2
n
3
R
-

.

£inle Thaca tnnbke minay o menmne A theniinh
fuels. These tanks may be procured through
normal military channels with approved in-

3. Horizontal Tanks. Hosizontal tanks are
cylindrical in shape, are placed on supports

-

~
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if above ground, or they may be installed
underground. They are relatively small and
are normally used for local storage and issue
of fuels to vehicles, aircraft. and for storage
and issue of lubricating oils.

. Cone Roof Tanks. The cone roof tank is the

most commpnly used, pnmarly because of
its relatively low cost of construction as
compared with other designs. This type of
tank is subject to breathing and filling losses;
and if the roof is not properly maintained in
gastight condition. windage losses may also
result. The roof 1s coned toward the center
of the tank with sufficient pitch to provide
adequate drainage, usually 3/4-inch pitch to
the foot. Cone roof tanks may be used for
storage of pracucally all grades of hquid
petroleum products. Internal pan floaters in
cone roof tanks have been adopted by the
military services. This type of tank offers the
conservation and safe handling advantages of
the standard floating roof tank, but without
the disadvantages associated with the intro-
duction of rain, snow and sleet in the open

VENT

MANHOLE
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roof tank. Figure | is a cutawayv drawing of
the internal pan floater tank.

. Floating Roof Tanks. The standard floating

roof tanks are designed to permit the roof to
float on the surface of the liquid rising or
falling with changes in product levels. There
iIs no vapor space and consequentiy, with
proper design of the deck and an effective
closure (vapor seal) around the edge of the
floating roof, breathung and filling losses are
practically eliminated. Fire hazard is numi-
mized because little vapor, if any. s present
above the product level in the tank. The
closure around the edge of the floating roof
consists of a continuous gastight. weather-
proof, synthetic rubber coated asbestos
fabric attached to a sealing ring that slides
along the face of the tank shell as the roof
moves up and down. This sealing ring is
maintained in close contact with the inside
weighted hangers or similar devices which
exert constant pressure outward against the

GAGE HATCH N

<*— GUIDE POLE

% WEATHERMASTER SEAL

s FLOATING ROOF

| FIXED ROOF
" SUPPORTS

STRUCTURAL OR PIPE COLUMN

MANHOLE —-ﬂ]
—

.

Figure J .- Tank, steel. liquid storage. fixed cone roof, with internal floating pan.
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tank shell. There are two genersl types of
flusting roof tanks in use: the pan type with
cone roof cover. the pontoon type and the
double deck type. Flosung roof tanks are
best adapted for use in volatile product serv-
ice whefe inventory turnover is rapid.
top floating roof tanks are not well adapte
for use in Pylrpmph' cold climate hecause ()f
the operating difficulties caused by accumu-
lation of snow and ice.

P
ULA

b. Concrete Tanks. The mapority of underground

installations are vert-

at military o 1 are
cal circular cylinders having walls of prestressed
concrete. Steel tension members are placed
around the shell of the tank in a serics of rings
or a continuous spiral. The tension members are
stressed to a prescribed percentage of the vield
point of the metal. Thus the concrete is placed
in compression and remain in compression for
all values of liquid head which the tank will
contain. The exierior of the tank
protected with 2 second pour of concrete. or

the entire external surface of the shell i

“gunited”. Where concrete tanks are to be used
for the storage of fuels heavier than diesel fuel.
the intenor surfaces are coated with a sodium
siticate solution so as to fill the interstices of
the concrete for the initial filling. Where con-
crete tanks are to be used for the storage of
diesel and lighter types of fuel. the intenor
surfaces are normally pmwded with a coating
systeni. Temperature of the contenis. of
lmporldnl the rate of change of the contents

concrete tanke muct he himited to prevent cx-

concerete lan

<
o
=
.. [o}]

cessive drfferences in temperature betwecn the
instde concrete wall surfaces and the outside
steel rod bands. It will be unsafe to have the
concrete at any time more than 75°F warmer
than the steel rod bands. This is the uppermost
limit and is much more than is desirable. There-
fore, the flow of oif into a coid empty concrete
lank should be started slowly when the oil
Emperature is more U i
e tank temperature. If an underground tank is
el

eated <lowly the stee
¢alca 1y

nta Ty It Sivt

and concrete temnera-
and cor tempera

I¢
ture will not differ greatly because of the
insulating effect of the earthen fili surrounding
the tank. The rate of heating of oil in storage
should be limited to 4°F per hour and the oil
temperature should not be raised above the top
imit of 155°F. This limit is more than suffi-

cient for all normal depot operations except
reclamation processes for which steel tanks
should be used rather than concrete. O1l
temperature in above ground concreie tanks
should not exceed lhean temperature by more
than 88°F. Pit
may be located alongside of an underground
tank. Ladders. or other means of access. are

M
o
<

provided for the operator: safety rules require
offsets to prevent a long fall. If often used.
ladders should be replaced by stairs where this
is feasible. Deep access pits are not considered
safe due to gas: adequate forced ventilation is
necessary for al such pits especially when
adjaceni io gasoline and jei fuei tanks. A
change from Navy special or diesel fuel 10 gaso-
line or jet fuel is not recommended buting
of emergency if a Navy special or diesel fuel
tank has to be changed to gasoline or jet fuel
service, a vertical well type tank should be
blanked off and the outside pit abandoned:
unless the pit is abandoned and filled n. it may
hecome a hazardous space due to an accumula-
tion of explosive vapors.

. Collapsible Tanks Cotlapsible rubber tanks can

be rapidly installed for emergency storage appli-
cations. Such tanks are often employed in licu
of bolted tanks and range in size from 10.000
to 200.000 gallons in capacity. If permanence
of sioTage is expecied io exceed oneé year ihese
tanks should be replaced with steel tanks. Field

conditions  mav dictate the uce of the
¢ gf Uhe

.......... Gy Mividan [ 41 “oy

500 gallon collapsible drum for temporary
storage.

. Miscellaneous Tanks. Various other types of

tanbe unll ha faend Fival ctnennn imetalloe:l ons
1anKs win oC 10UNRG at iuei sioi aRc instauations

including water tanks, buried service station
tanks. drum ﬁlhnp storage tanks, drum ﬁl_!mu
plant surge tanks, cooker tanks at oil reclama-
tion plants, burner fuel supply tanks, etc. The
type of tank used for these purposes depends
upon the operation to be performed and the

tanks available for use.

1. Auxiliary Tanks Small auxiliary tanks are
frequently used for issues of small quantities
of products such as at loading racks, smali
craft piers, etc. More accurate gaging of
small delivenies is possible when such tanks
are used. Similar but larger tanks to suit

particular needs are also frequently used for

T
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defueling ships, thus providing segregated
storage for the product until tests can be run
to determine its further use or disposal. The
use of auxiliary tanks increases the flexibih-
ty of any tank farm.

2. Ballast Tanks. Many types of tanks are pro-
vided for receiving ballast. They may be
open or roofed, steel or concrete tanks, or
even an open banked earth pond type con-
taines. They are provided not only to receive
ballast from ships, but are also used for
storing ballast to be pumped back to ships
when necessary. They are frequently used in
conjunction with oil reclamation plants.

3. Surge Tanks. Surge tanks or shore receiving
tanks are used whenever the rate of flow is
not constant or where pumping must be
done over Jong distances. For example. a
tanker discharging to a tank farm several
miles distant would pump into such a surge
tank located near the pier. Shore booster
pumps would then take suction on this tank
and pump the product to the tank farm. The
use of a surge tank insures the booster pump

MIL-HDBK-201B
23 September 1971

of a constant supply of oil and allows for
surges in the rate of tanker discharge.

4.4 TANK ACCESSORIES.

a. Vents. Open vents may be used to provide

venting for tanks in which fue’ .ils with a flash
point of 100°F and above are stored. There is
no reason to have anything more complex than
an open vent pipe (protected with a hood and a
coarse screen to keep out rain, birds, and in-
sects) on any under ground tanks assigned to
boiler or burner fuel, or diesel fuel, for these
products do not give off flammable vapors and
are not appreciably affected by contact with
the air. (Any fuel oil, however, will change in
character and evaporate if exposed for a long
period of time to the wind and sunlight in an
open tank without a roof.) Open vents are also
suitable for above ground tanks assigned to
non-volatile fuel storage tanks, although under
certain conditions breather valves may be justi-
fied in the latter service. (See figure 2.)

. Breather Valves. Breather valves are installed

on above ground gasoline or jet fuei storage

le— ol g

VALVE DISCS CAN BE WEIGHTED
FOR RELIEF SETTINGS UP TO ONE
POUND OTHER ARRANGEMENTS
ARE AVAILABLE FOR HIGHER
SETTINGS. '

(o] (o]

N

il

A ) °
[ !

, .

& l,"

1 J

'\

4 X 4 MESH SCREEN

it

FLAME SNUFFER STEM GUIDED VALVE CONSTRUCTION

(OPTIONAL)

STANDARD VALVE SETTINGS PARTIAL SECTION AT RIGHT SHOWS THE
ARE % OZ PRESSURE RELIEF CAGE GUIDED DISC TYPE VALVES

AND % 02 VACUUM RELIEF

4 X 4 MESH SCREEN

STUDS TO SUIT STANDARD 1252
COMPANION FLANGE DRILLING

CROSS SECTION ABOVE SHOWS THE STANDARD

Figure 2. Pressure-vacuum tank vents.
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. Flame Arrestors.
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tanks. They will also be found on large under-
ground tanks, but are commonly omitted if the
underground tank is of less than 2,500 galions
in capacity. The free vents of small tanks shall
be carried to a safe elevation above the ground.
Breather vaives on underground tanks are nor-

mally flacad Thay thise catard tha acteanan ~f
many C10sed. 1n¢y tnus re¢tlarad e entrance o1
moisture into the tanks when the tanks are idle

ture anxs when the tanxs are 1die

fuel oil lanks Emergency vents are provided to
take care of the extra flow of vapor from an
above ground tank if it should be exposed to
fire. These vents may take the form of addition-
al or larger vents or breather valves. (See API

D oAnnA

Bulietin RF LUV, Guide for Tank vennng ]

Flame arrestors are installed
on some storage tanks. Flame arrestors must be
carefully maintained during freezing weather
oine due to frost. In some localities i

ging due to frost. In e localities, it

able to remove the flame arrestor screens (or
equivalent) during extreme continued cold
weather.

. Tank Outlets. Some tanks have been equipped

with swing-line outlets, that is, with an outlet

pipe that may be raised and lowered by means

of a floating device attached to the free end of

the iine or by a manuaily operated winch.

are valuable in permitti
1

(1

$
be drawn off in case the prod-

-

o
-
il

O

uct in a tank has stratified or contains wet oil
emulsion, or sludge in the lower levels. They are
a necessity in tanks used for setthing and dehy-
drating wet or contaminated stock. Sometines
in confined areas, rules require the free end of
swing lines to be ratsed above lhc oil leve] when
noi aciually in u 1

m
O
)
2
o
=
3
=
(=}

el
(s
-
o
=
o
=

1
13
' from the top layer

i S
ich elevation drawin
1 eie rawin

vaun o

' b’
ft roduct, the heavner parts of the product
will senle and accumulate on the tank bottom.
If the free end of the swing line 1s constantly
kept too low, unacceptable quality product
may be drawn off for issue. The best operation

is the one that results in a mimmum accumuia-

Q
~
=
"
'*::

bottom; the hne hrough the
tank bottom, but on tanks of later construction
the opening will be through the shell. Tt s

u a
bottom; the hinc may come oul

(3]

—_

evident that the product as held in storage must
be on specification at the leve! of the outlet
from which it is drawn. Product levels in certain
tanks used for issue may be maintained by
transferring product to them from the other
tanks uurmg issue. Where the outlet pnpe “looks

air to be drawn into the outlet. In such cases,
the tank has to be pumped out at a lower flow
rate when the liquid level is below the 4 or §
foot Jevel. Military tanks have been improved in
design so that the bottoms take the shape of an
inverted cone. With the bottoms sioped to the

center drain, removal of water is greatly im-
proved and tanks of this design may be easily
drained of all contents prior to inspection and
cleaning
(Gooe ond hiof HMHatrhoe Dn ahouvse srmind
-4 “rava 4l AIUELTEICD A\ 24} avurvyg El vuiiiJ
storage, gage hatches should be so located that
ge, gag d be so located that
the gager can gage the tank while standing on

the platform at the top of the tank ladder or
stairway. This will avoid the possibility of the
man’s weight affecting the height of the refer-
ence mark. Where this is impossible, the same
man shaii sland on the roof for both the open-

be closed immediately after use. Gage and thief
hatches are normally the same opening. On
some gasoline storage tanks, where vapor pres-
sure is maintained and it is necessary to use a
*sampling bob™, the hatch must have two pres-
sure seals i0 permii the insertion and removal

af tha L
Ui uic U
f

i.Mannhuies Normally tanks have one or

holes in the roof or side of above

Manhole covers

cleanmz or repairing tanks
will be kept tightly closed to prevent vapors
from escaping and loss of product.

Oil Heaters. Information about the various
kinds of heaters that may be used can be ob-

tained from the appropriate technical services.
The simplest is the grid-type heater, made of
manifolded straight lengths of pipe or in a flat

SNecaT aen ETY

Ya D}

~

.
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,,,,, abiua tha tanl
serpentlne arrangemem just above the tank
1 v hlo anlv for raisine the

i iy v aGidianag sees

. st commonlv uscd heater the
shell and tube hpc is usually installed outside
the tank. A portable type has been designed to
be lowered through a roof manhole. Direct
fired heaters arc occasionally instalied. these

operated according to manufacturer’s instruc-
tinnc
[SLRI )

. Pump and Pump Manifolds [tank pitsj Many
underground ianks are equ‘ip"d with individual
......  thie ratary tune mnotar nr tiurhine
pump\ [AIR 11 TUtlairy 1ypt HIUIVUE UL wu v
driven. located in pits or chambers close to the

tank. These pumps are provided with necessary
accessories such as a bvpass. relief valve and
check valve. These will be usually connected so
that the tank's contents can be circulated.
Many und rground tanks in diese fuel or gaso

in 2 shallow roofed -over snage above the tank
rouof. The suction line of such a pump normally
extends from the tank roof to within 8 to 10
inches of the tank bottom. the end of the

4.5 GENERAL.

pad lo prevent lhe pump drawma in bonom
water. This type of pump can also transfer
burner fuel oil when the viscosity is not too
high. A similar but smaller well-type centrifugal
pump is also installed for pumping out bottom
water. Where there are no individual tank
pumps, one or more cemnlugal pumps as a

Where such pumps are not under positive suc-
tion when the product in the tanks is at a low
level, they will require priming but, after flow is
started, they will continue to operate at a low
suction lift.

. Gage Tables. Gage tables based on actual
volumeiric measurement must be avaiiabie for

capacmes or gage tables for shms zanks as a
rule are calculated from drawings. For this rea-
son, ship’s ullage gages should be considered
only approximately correct.

CLATIMNA T1Y DINDTI IRTC (IATTD 4 T ODLAFAI A LI O

QLU TIVIN 1. TIFCLINED (INITRKRA-ICIKUMIINYALD)
in addition permits tanks to be circulated either indi-
vidually or by transfer.

This section outlines the basic principles for safe

and efficient opgrations of pipeline systems. Special

operations peculiar to pipelines are treated under

receiving. 1ssuing and storage. a

4 & TYPEC
8.0 13 LS.

The pipeline systems are divided into three (3)
basic types. single hine, loop systein. and double hine.
Combinations of the 3 will be found. An individual
line svstein consists of I line for each product from
tankage to dock and loading and receiving racks. In a b.
foop system. tanks and possibly pier risers are con-

nected to a compiete loop so that in case one side ts

Aamanad an ltornate math far meadii~t tennelar ic

Ugliiggiu aii 1nulinaig }Jdlll vl VI TUuULtL uainictr

avazilable. Double line sysu:ms are systems in which a
|

7 PIPELINE ACCESSORIES

. Pipe. Fuel pipelines usually range in size from

4 to 30 inches in diameter. Size 15 based on
expected throughput and an economc analysis
of operating and maintenance costs versus first

cost of instaitation. Details of construction are
based on fecogszu eﬂgmeermg codes such as

Valves. The more common types of pipeline
vaives are gate valves. piug vaives. ball vaives

R R Al MLl
and cneck vaives. uUther types such as dia-
nhraom lant alahe lavsr halonman msadls —-ac
prinagiii, 1ivgati JOUUC, UYL UdidIic e, TICCUIC, p ©y
<l rn.rgdm‘_;no nrecenre.reanlatare  and eafotvy
Fwiw -~ & pivosuin l\-b\‘lal\lla alnlu Ja!\.‘y

valves are used
specialized purposes
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1. Gate valves are available in rising stem types
wtuch gwe a v1snb|e indication of gate posi-

not permit the other type. Although pres-
cure dron throuch open eate valves offers
sure drop thro ugh open gate valves off

minimum resistance to flow, they are some-
times difficult to open when large pressure
differentials are present.

2. Plug valves are sified as lubricated or
nonlubricated tvpes The lubricated type
plug valves are found on older systems but
are considered obsolete since the lubricant
necessary to operate them can contribute
significantly to fuel contamination. Flug
valve openings are usuaily smaiier than 1

main ninelines in arder 10 pass a2 line scraper
main pipelines in orger to passa D
or cleaner
- ™ _ 1t 1 | P, s | P R SRR | DS
3. Ball valves are 4iso us€d ana Insidlica in

piping systems simi s
ug valves. The ball is generally of steel and
D

provided with a teflon or similar type
material as a seat media. Valve passages gen-
erally permit full pipe size passage of prod-

uct and cleaning equipment.

4. Check valves are used to restrict flow of one
direction only. They are gravity and pressure
operated. Some types are equipped for
manual operation for emergency purposes
and during special operations.

Expansion Joints. Expansion joinis of the me
Al innl i nen mm?t momara He mead Whan in
Chnainicdl typc aic not scll fdlly USCU. Vviicil i
stalled, adequate anchorage is essential. Ex-
pansion of pips is usually controlled by

ufﬁcnent to separate them except where the
plug operates as a double block and bleed valve.
If crossover connections between different prod-
uct lines are authorized, two valves with an
open (locked or sealed open) drain between,
positive blinds or double biock and bieed vaives

with an open oram are ICquICU

. Pressure Relief Systems. Small by-pass relief

valves are installed for the purpose of reheving
line pressure due to the thermal expansion of

ABBOTTAEROSPACE.COM

the contents of the line, where sections may be
closed off.

f. Sediment Strainers and Sand Traps

1. Basket 1type strainers. Basket type wire
mesh strainers are eenerally installed on the

o- it aly 3224l LI K

suction side of pumps as sediment strainers.
Their purpose is two-fold; (1) to remove
gross sediment before the fuel is pumped
into a storage tank and thereby decreasing
the frequency for tank cleanings and (2) by
removing solids from the fueis, pumps are

pfOiECicd from undue wear due to abrasive

2. Sand Traps. Sand traps function in a man-
ner simiiar to sediment sirainers by coiiec-

ting dirt, scale and floating debris pumped
through a pipeline or that accumulated dur

ing pipeline cleanings. Normally, sand traps

are installed in pairs on the suction side of
main line pumping stations.

g. Line Identification. ldentification of petro-

leum lines must be in accordance with the Miti-
tary Standard MIL-STD-161, Identification
Methods for Bulk Petroleum Products Systems.
Under no circumstances will colors other than
yellow tor wammg and black and white for

o
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4.8 PIPELINE TRANSFERS.

. Precleaning. After construction. all lines should

be cleaned by circulation at as rapid a rate as
< AL L .
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may be uscd for thls pur_poseA Slramcrs must be
frequently inspected and cleaned as required
during this operation. Where facilities are avail-
able and design permits, deformable pigs,
spheres or scrapers should be run through lincs.

. Maintaining Product Quality. 1t isimportant to

maintain product purity in all fuels handling
and storage situations to minimize the possibili-
ty of delivering contaminated fuels to aircraft.
vehicles, and other fuel consuming equipment.

——
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}. Cenitrifugal Separators. Centrifugal type
separators are effective and are used wher-
ever practical in separating water and gross
solids duning transfers between bulk storage
areas or duning off-Joading of barges.

L)

_ Filter Separators. All aviation fuefs must be
passed through a filter separator betwecn the
pumps and the tank car/truck loading racks
and wherever fuel is being dispensed directly
into arrcraft. Falter separators must quahify
under speaification MIL-F-8901 (latest re-
viston) and the capacity of the unit must be
equal to the capacity of the pump moving
the fucl as a minimum.

Filow Characteristics. The pressure loss in pipe-
lines 1s usually dependent on the specific grawi-
ty . rate of flow and the viscosity or the resistivi-
1 to flow of the hquid. Pressure Joss varies
grcathy with difterent hquids. and when con-
sidening maore viscous fuels. 11 decreases due 1o
tstng temperatures. Inoextreme cold the n-
creased density and possible increased viscosity
of fuels should be considercd in evaluating
operating conditions.

Optimum Pumping Temperatures. It 1y often
necessary to preheat burner fuel oils in order to
assure maximum -pumping rates. However, there
is an optimum pumping temperature for fucl
otls. and nothmg worthwhile in pumping rate
18 gained by heating the product beyond this
puint. For example

Probable best range of
transfer temperature

5010 75°F

Grade of fuel
Navy Special 25

CC K =19
DI . e 1

s Heanng of Pipelines, Heating of o tor pump-
ing s anitially accomplished 1n shore storage
tanks of ship’s tanks. However, unless the oil
fines are insuluted or placed in a heated tunncl,
there will be several degrees drop in tempera-
ture through the pipeline. Some instalations
will have steam hine tracers or gut hines. Con-
densate  from these hnes must be closely
monttored to msure aganst freczing and render-
ing both steam and oil ines inoperative.

L Duplacmg of Fidlmg Lines Lies gre some-
tumes dramed and then retilled Where feasible,

MIL-HDBK-201B
23 September 1971

lines should alwavs be filled or refilled. When
lines are filled with product. all block valves are
closed. Due 10 line temiperature changes. pres-
sure loss or air release. lines must be filled or
“packed” before each operation to insure ac-
curate issues or receipts. Filling the line may be
accomplished by circulating product in the lines
with or without booster pumps where a loop or
double line system is available. Filling by allow-
ing the air to escape through one or more vents
at the high points and at the end of the line is
much slower and, in some cases. is the only
means available. When lines are filled in this
manner. air pockets will probably remain which
may cause error in gaging toiais. Water may be
used to displace lines but its use is extremely
undesirable on account of the difficulty of re-
moving it completely. Use of water will be
avoided unless specifically authorized by com-
petent technical authority.

. Muluproduct  Lines. Most depots have been

constructed with at least onc line for cach grade
of fuel and should be operated on that basis:
however. in some cascs where the number of
products exceeds the number of lines available.
it will be necessary to move more than onc

product through a single line.

V. Conversion Berween  Grades of  Residual
Fuel I two grades of residual fuel should
have to be pumped through the same line.
one transfer mayv follow another wth the
switch made so as to protect the quality of
the lighter grade at the point of delivery by
throwing the zone of mixture into the
heavier grade.

2. Conversion Between Diesel Fuel and Other
Burner fuel QOils. Drain the hne of diesel
and circulate the warm burner fuel rapidly.
Normally 1 to 2 percent contamination of

diesel is compatible with most burner fuels.

3. Conversion Between Grades of Gasoline in
Same Linc. When bulk gasoline 1s trans-
ferred. the ideal and usual rule is one hne for
each grade. In cases where more than one
grade of gasoline must be transferred in 2
single line. the interfacial mixture will be
pumped into the lower grade of gasoline
Gravity may or may not afford a closer
check depending on the gravity difference of
the two grades. No manifold connections

19
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should be permitted between aviation gaso-
line and other grades of gasoline unless
double block valves between have been pro-

A cessnscinss Dotunns Iat Eiial msmAd Nebos
“*. Lonveniivn opoiweern Joi Tuct uanua wviner
Products. Conversion of jet fuel lines to
other products normally requires complete

displacement and flushing of the line under
the supervision of a petroleum inspector, if
one is available, or guidance may be re-
quested from the responsible technical
service.

S. Conversion from Gasoline to Jet Fuel
Conversion of aviation gasoline lines to jet
fuel requires carefui draining of iines or dis-
puacemem of the gdSOhuc with _]C\ fuel. A
small amount of jet fuel will contaminate
gasoline, but a small amount of gasoline may

Water should not be used to dlsplace gaso-
line or jet fuel. '

h. Surge Pressure. Any liquid moving in a closed

channel, in this casc a pipeline, has momentum.

If the flow is too suddenly stopped, its own

momentum will cause it to be elastically com-

pressed agamst the end closure in the line,

(éfmlﬁai pressure at the
e

pressure is added 1o
line. Line test pressurcs can be exueeded and
lines ruptured by this kind of hydraulic shock.

4.9 GENERAL PIPELINE OPERATING RULES.

If the following rules are carefully observed, pipe-

line operations will be carried out efficiently and
safely without loss of product or damage to equip-

ment:

20

a. Issue complete written orders as appropriate for

each operation assigning personnel to definite
duties and lisung lines, valves, pumps. tanks to
be used, products and quantities to be received
or issued, focation of vessel. estimated time of

nceal evival amd hasinning nnaratinn nuimhae
YOOOCL aliivdl anlud l)LEJlI IIIIB U"\Idll\’ll HunnucH
and size of hoses and hosc-handling cqupmf:nl
to be used, communications including tele-

phone control systems. fire-fighting eqmpmcnl

n

to have on hand and any special instructions or
precautions that might be required.

. Assign only experienced and qualified person-

nel to independent work, making sure that each
man receives and understands complete instruc-
tions covering the operation.

. Start and stop operations slowly and carefully.

Take plenty of time to open and close valves
Bring pressures up gradually. Observe pressure

gages.

. Train all personnel to know entire system so

cach will be familiar with what the others are
doing.

. Never exceed working pressure limits.

. Always plan ahead.

=

. Always verify accuracy of o

Never cut o
eever cutl o

into the same line systcm

. l‘\.IWdyS have pOSlHVC communications beiween

operating points, whether they are from pier to
tank farm, pier to pumphouse, tank to tank

$
etc. Never acsume what the other fellow mioht

=2 S OIReT Qe HE Y4

be going. Know for sure.

linlece neracecarvy dn nnt have mare than nne
A RPN ) ll\-bl-.).)dl]y WUV VL JlavyLy iniviL uiall v
tank open to a line system except for tank

switches.

Always have proper tools for the job and the

nDh! l(n\ for locked valve and ace

™ n
OLALCU ' LilSS P

Observe all safety precautions. Stop an oper-
ation when cmdihuns becomie unsafe. Invest-
gate fumes. pressure loss, etc., before con-

tinuing an operation.

ipate emergencies so that his actions and re-
actions will be what are required to cope with
situations that may arisc.

Never use a bar or other means to force a pate

wun

vaive ciosed. When a nonnsmg stem vaive 1s
opencd the wheel should be turned at least

y the full anen himit 10

m the full (UL HEH L

n indication that valve

=]
»
4
W
-
—
=
3
Y
*
ln
i}

ration lincup.

Navar oecsissn o wialeg s ive 2 Vmend Vo oof
INCVET d4SSuiiic a vaive |3 open Or Cl10SCy. VC”I)
flow 1n or out of tanl ac coan ac noceihle aftor
LA AN X ] LI VA" R Y s a9 ARARA RS I\ ) I2IVIV Jding

within 15 minutes after start of operation. and

Train each man to antic- ~

~upm”’
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periodically thereafter. Manual gaging of JP4
tanks will not be accomplished while tank is
being emptied or filied. In the case of manual
gaging of other fuels, extreme precautionary
measures as directed by each military depart-

ment will be followed.
4.10 SERVICING VALVES AND FITTINGS.

Servicing valves and pipe fittings is considered
operational work to be performed by operating per-

This section deals with the various types of pumps
encountered at military fuel installations.

4.12 CENTRIFUGAL PUMPS.

Due to their simpiicity and adaptabiiity to a wide
variety of operating conditions, centrifugal pumps are
wideiy used. They can be modified io operaie over a
wide range of heads, will handle liquids at all normal
temperatures and operate at speeds that are standard
for motors or turbines. The characteristics of these
pumps are such that flow from them is continuous,
and their discharge can be throttled without building
up cxcessive pressures in the pumps or overloading
the driving unit.

While the centrifugal pumps are not
versatile as reciprocating pumps, they are usually
most economical and satisfactory type to install wh
operating conditions do not vary appreciably. 'l'hey
may be connected to any type of drive.

Centrifugal pumps are not usually self-priming,
and where iiquid does not flow to the pump, pro-
vision must be made for priming. Self- pnmmg pumps

ran ha ahtainad in tha emalla
Can ¢ Colained In in¢ smane

priming equipment is available for any size pump.
The operation of centrifugal pumps is very sensitive
to suction conditions; abnormally high suction lifts
(either actual or caused by friction in the suction
line) usually result in serious reduction of capacity
and efficiency in the pump, frequently leading to
troubie from vibration and cavitation. (See figure 3.)

sonnel. Servicing includes lubricating, cleaning, line
and equipment painting and identifying, adjusting.
minor repacking and inspecting. These duties may be
carried out by less skilled personnel. Dismantling,
removing, major repacking, replacement, of glands
and stufﬁng boxes rese(ting and adjustments of gov-

aic u)u;iuclcu Vpcia-

CIHUD IHU

tinnal maln'p nce o ha n.rfnrmnd l\u -emhta“u
LUnas mienance ¢ °C pyiiviinve P~

assigned system maintenance personnel.

Figure 3.—Section showing impeiier and voiute
of a centrifugal pump.

4.13 RECIPROCATING PUMPS.

For general service conditions, and especially
where it is necessary to maintain a fixed capacity
against a variable head, reciprocating pumps are fre-
quently specified. Thus is also the case where the
viscosities of the liquids vary. Within reasonably wide
iimits, it is possible to vary the pump capacity by
adjusting the speed. Reciprocating pumps are of the

y“c'""" fhcnlarpmpn| type and are cp!f.nnmuw Dis-

charge is pulsatmg, but may be smoothed out con-
siderably by use of a suitable air chamber on the
discharge side.

Power driven reciprocating pumps have 2 high
pfﬁmpnrv and deliver at 2 prgggi‘glly nstant rate

against w1delv varying heads. Direct acnng steam
driven piston type pumps equipped with suitable con-
trol also have this advantage, but to a lesser degree. A
reciprocating pump will develop excessive pressure if
delivery is obstructed. A relief vaive is necessary on
ihe discharge of this pump.

21
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4.14 ROTARY PUMPS.

All types of rotary pumps have certain character-
istics that permit them to handle high viscosity oils
under conditions for which reciprocating or centrif-

ugal pumps are not suited. The rotary type combines
the constant-flow charactenstics of the centrifugal
pump with the positve-discharge feature of the re-
ciprocating type. They are self-priming and. on most
types, have a constant discharge flow regardless of
their close pressure clearance which permits them to
pull a high vacuum. Relief valves are required on

discharge piping. (Sec Figures 4 and 5.)

4.15 PRIME MOVERS.

Generally, the pumps used for the purpose of

moving petroleum products will be driven by con-

stant speed electric motors, diesel or gasoline engine,
turbine engine or steam turbine drive. For higher
speed, steam actuated pistons or steam turbine drive,
the rotary motion of the driver would be converted
through means of a suitable gear drive, to a reduced
number of revelutions per minute of a crankshaft.

!I\l’llu\,t
Slow speed prime movers such as diesel engines (as
compared to electric motors or steam turbines), may

be used to drive centrifugal pumps through geared

ABBOTTAEROSPACE.COM

speed increasers. Electric motor turbine and diesel
engine driven pumps will predominate.

4.16 HAZARD OF
STATIC HEAD EXCEED

GE/vEsL  Rasimas 25 357 S1 ST PN 4

PRESSURE.

When unloading a tank ship, it is obvious that a
shutdown of the booster pump, either by mistake or
due io pOWCl' lauufe “’TII Sl()p (ne IIOW anu cause mc
full delivery head from the ship's pumps to back up
at the pier.

There may be a surge pressure in addition. This
may conceivably burst the hose, and for that reason

every precaution should be taken to avoid it.

4.17
PUMPS.

OPERATION OF VARIABLE SPEED

Some installations have centrifugal or gear pumps
driven by vanable speed electric motors or through
appropriate reduction gears by steam turbines, or
direct acting steam pumps.

Variable speed (ship ring motor) eiectric dniven
pumps will be controlled down to half speed or less
by the electric controller. Beyond this, by-passing is
usually necessary if the pumps are of the positive
displacement type.

Figure 4. -Internal gear rotary pump.
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Figure 5.- External gear rotary pump.

The pumping rate of steam turbine driven pumps
can be controlled by varying the supply of steam.
However, the turbines will have constant speed gov-
ernors and can be conirobed the sane as moioi-
driven pumps.

The numpine rate of direct actine

ne
L puUiiipiig el S

ect acting pumps is always

varied by throttling the steam.
trolling direct acting variable-speed pumps delivering
directly from tankage and not operated in series with
other pumps offers no special problem. When the
itnes have been opened, the pump may be started by

opening the sieam valve.
4.18 PUMP SERVICING.

In order 1o get the best performance from oper-
ating equipment and to minimize repairs, the oper-

CSECTION
AL\ B BN

i

<
-

>
-
)

420 GENERAL.

This section covers the operations of tank truck
and tank car loading and unloading which will be
performed at most military installations. It is in-
tended to present here a description of the general
type of facilities and to suggest a basic guide for the

fe, accurate, and efficient procedures

tank car

—_

0

-

Starting and con-’

ND TA

ators must become thoroughly familiar with oper-
ating instructions furnished by the manufacturer as
well as general instructions included in military hand-
books of uperaiion and mwaintenance instruciions.

4.19 SAFETY RULES AND PRECAUTIONS
PERTAINING TO PUMPING AND PUMPHOUSE
OPERATIONS.

Operators trained and

............. ehnuld ha
nouse UPCIGUUII) Snoduid o8 in
2

l'

nouLy
maintenance forces !mmgdi_lgly on n_m_ici_nn signifi-
cant changes of operating characteristics of major
pumping equipment. Safety precautions of applicable
military manuals (see Appendix B) and operating in-

structions for specific installations will be followed.

1V

and tank truck operations. The truck loading stand
and the tank car rack or stand will usually be
equipped for both loading and unloading.

-
3
e
>

42
MENT.

lank trucks ana raiiroad tan'k cars are used for

beiween Doints
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not served by pipeline or water transportation facili-
ties. Tank trucks have an advantage over tank cars in
that they can deliver directiy to ultimate consuming
equiprﬁem Tank trucks, uEpc‘:i‘luil‘ig on the type Oi
fuel being transported, may be equipped with pumps
for delivering the product. Other truck equipment,
primarily on aircraft refuelers, may include emer-
gency vent valves, filter separators, strainers, air
eliminators, meters, hose, hose nozzles equipped with
screens, electrical bondmg wire and chps samphng

venting dcvices, bouom oullet dnscharge, and dome
openings for filling.

a. Preloading Inspections. Tank cars and tank
trucks as previously stated should be examined
prior to loading to make sure they are suitable
for transporting the products to be loaded.

l:.qmpment must be safe, road-worthy, and free

Al Mol 2 L AdAtine Arca ~Anuace ~ ~e raec
of leaks; in addition, dome cover of tank cars
and tank trucks should be adequately equipped

for sealing. Liquids remaining from the previous
haul should be sampled and indentification
tests performed. Liquids remaining in tank cars
and tank trucks from the previous shipment,
which are not the same as the product io be
loaded, will be drained prior to loading. When
considered necessary. tank cars or tank trucks
may be flushed with a small amount of product
next to be loaded to remove the last traces of
clingage, as well as rust and scale from the out-
let sump of tank cars and outlet lines of tank
trucks. it is agaln emphasized that the bonding

conneciions between truck and fill st
hoe made hafare han

be made belore hose t

shall not be removed unul the hose has been
disconnected. The driver of the tank truck or
other personnel should not be in the cab during
filling operations.

b. Cleaning Compartments. Compartments should
be cleaned in accordance with Departmental

Directives.
¢. Loading. Bottom loading is the preferred meth

od for filling of tank cars and tank trucks and
whencver possible should be used. Bottom load-
ing is an excellent safety precaution in connec-
tion with al! volatile fuels to prevent vapor loss,
reduce static electrical generation and protect
the fuel against contamination from outside

~
-

sources. Care must be excrcised to provide for
product shut off notification. At instaliations

without a botiom loading capability and when

S'libﬁ"ﬁiged iypﬁ loadis Ng ains aic pFG‘v‘ided, the

rack man or the driver shall be instructed re-
garding their proper use. It must be made clear
that the purpose is defeated if the drop tube is
not extended to the bottom of the compart-
ment. The drop tube must be used in a per-
pendlcular or nearly perpendxcular posmon in

ctive. If necessary, the truck

i
to accomplish this. The drnn

TSl U

never be used in a horizontal posi-
non merely for the purpose of reaching a com-
partment that is normally out of reach. In
either type of loading, all Light Products 1o be
filied into the tank truck or tank car shouid be

PI'DCCSSCU l["UUgH a llllcl )CPdldlUl

. Inspection After Loading. Each carrier will be

checked for complete loading; that is, shell full
in the case of tank cars, or to the calibrated
marker in case of iank irucks and iank traiiers.
Individual deliveries of products, other than
Navy special or residual fuels, in excess

[}
=

2.800 oallnnc and all individua! deliveries

500 gallons dua f
Navy specxal or residual fuels regardless of
quantity shall be corrected to a standard
temperature of 60°F in accordance w1th

appropnale tables. Small delivery

Q

tive sample wﬂl be takcn from each loaded tank
car or tank truck and examined to determine
presence of rust, water, or other visible con-
taminant prior to release for shipment. If
iaboratory facilities are avaiiable at the ioading
point, and contamination or intermixing is
suspected a sample will be sent to the labora-
tory for |dent|ﬁcauon tests to assure product
quality. Additional samples will be retained for
the period designated by the assigned inspector.
Where deliveries are other than within the

confines of the acnvuy where loaded, each tank

5‘
-3
o
-
o
&
-
1~}
=
=3

car, com iru nd Government
field servicing unit loaded will be sealed at the

loading point in such a manner that access
cannot be gained to the contents, or contents
removed without breaking the seal. Approved
identification seals of a type which cannot be
removed after application without actually
destroying the seals will be used. The marking

“nap”
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will be indicated on all shipping

1
documents. Seals may be applied to loaded car-

riers transporting other types of petroleum prod-
ucts at the discretion of the ordering officer.

e. Quantity and
loading. incoming t{a
in

wiill haua esa '
Will ndv¥e Staid

nu d on lhe DD Form 250
or other shlppmg document forwarded by the
supplier at the time of shipment. The shipping
document will also list the specification and
grade number of product and the quantity
shipped. ldentification of the container and

serial numbers of appiled seais will be checked
r
i

umbers will be

Gl i f i am tha NN Facme 98N Tha
wiin iniormatvon On v rolimn cou. 11nc
~antonte af tank carc and tank trucke will he
VWUV VI @i VlBiI9o dIid 1GiIuN i uwvino v uUw
sampled prior to unloading. Samples so ob-

tained will be visually examined for appearance.
color. and tested for gravity when so directed
to assure proper grade and freedom from con-
tamination. A sample will be taken from each
carrier prior to unloading into storage and

4.22 GENERAL.

In order to prepare the shore activity for the
receipt of a fuel cargo by tanker, the tanker arrival
time and the kind and amount of petroleum product
to be received ashore should be known in advance so

that all shore arrangementis for cargo receipi can be
enda in aduann a Al daslinn tirma leciiina fiial Aile 2t o
1HdUC 1 aUVAHLL Ul UJULAL ls UIITIC . UL '5 iUt vid at a
military fuel depot may include loading tankers but

Ioadmg harbor barges at a pier or wharf Fuehng naval
vessels at sea is not described in this handbook. See
chapter 7 for safety precautions applicable to these
operations.

a. Receiving Operations. The supervisor should
prepare and post written orders to designate the
following:
1. Berth 1o be used.

. Pipelines to be used

2
3. Number and sizes of hoses to be connected.

.ts

visually examined and if necessary, further
checked to assure that contents are the same as
listed on the accompanying shipping document.
Any shortages in quantity noted on receipt of
any petroleum product in tank cars or tank
trucks will be made a matter of record.

f ‘Ij muiqo Proraustions When unloadine direct
| ni ng recautions. Wwnen unigagding Qirect
ly into pla_ngs vehicles, or equipment, a pri

mary point is to ascertain before the beginning
of the operation the approximate volume to be
discharged. During the operation, care must be
taken to prevent spillage and overflow. It is
upon the occurrence of a spill or overflow that
fow fiash petroxeum proaucts aecome hazard-

[~
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3
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1 d
Chapter VI{ for safety precautions). Aircraft
fuels discharged directly into aircraft will be
processed through a filter separator. Clean
products dispensed into other equipment, when
possible, should be processed through a filter
separator.

o

. Number of samples and the location where
samples are to be taken.

7 T,
7. 1€sls IC\]UIICU

. Location of blinds. if used.

8
9. Line cleaning or displacement.

o oW

qummcm as well as !l the tools and regul 1 equip-

ment to be used. The responsibility for safe docking
rests with the ship. but shore personnel must assist in
every way possible. The supervisor shall not allow a
vessel to dock if any serious and unusual hazards are
apparent. The berthing position of the ship should be
spoited by the w'nari'man ai the proper pier iocation

lhcuc ﬁbcr lme or eye hat can be cut in an emer-
gency. unless other means of emergency release is
provided. It is recommended that no ship shall be
allowed to dock or moor adjacent to or within 200
feet of another ship which is transferring bulk cargo
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except by agreement between the depot officer, or
supervisor, and the officer of the ship transferring
cargo. If there appears to be a hazard, cargo transfer
shali be interrupted until the second ship is safely

ors are eleased

&
9

1. Gangways. Immediately after docking, the
ship shall rig a gangway for safe access
of petroleum inspectors or other. personnel. If
the movement of the chm does not permit
this, special equipment may be used instead.
Attendants for adjusting the gangway shall
be provided by the ship. This requirement
applies particularly to tankers and large ships
where samples and gages are taken and
witnessed by shore personnel. The ship’s

signal system used ai the pier io regulate the

operation affecting the transfer of product
should be tested

(%]

. Communican'ons and Other Facilities. The
hip's officer shouid be informed of the

£ iiaci_ 03 £ FTo e e’ _a sl
14aClIties p[UVI(]CU 10T 1ITC proteciion 4t inc
pier and of the services available for ship's

it is necessary to ehmmale box]er and galley
fires from the ship entirely. A portable tele-
phone of approved type carried aboard the
ship will increase the speed and safety of
communications.

3. Sampling and Testing Before Unload-
ing. Before unloading operations are started,
local quality control personnel, or military
petroleum inspectors, should take samples
from ship's tanks in accordance with estab-
lished procedures. Except in emergencies. all
arrangements for the services of inspectors

eliall Lo o da o ll fen pAdvacng i medsr that
snai o€ maac wen lll auvdnic 1 ordcr tlatl
there will be no loss of time. The shore gager

should be familiar with the technique of
drawing samples and gaging ship’s tanks.

4. Certificate of Readiness. When a ship other
than a U SS. smp arrives to discharge cargo

=..

[ d
o
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involved or not, if for any reason it is im-
possible o start unloading a ship shortly
after arrival, the depot commandmg officer

L retan

S. Line Filling, Sampling, Gaging, Prior to
Unloading. The supervisor will escort the
smps omcer to the tanx farm lO witness

5
3
pad
-
-
"
e
®
- 00
]
®
3

ordinarily be invited t I
of lines and connections and to assure hlm-
self that valves or blinds are properly set in
accordance with the diagram. He will not

necessarily perform this verification himself.

6. Duties of Ship Personnel. Personnel re-
quired for hose handling and other opera-
tions aboard ship are those required by
standard ship or naval requirements. It is
generally the responsibility of ship personnel
to perform aii actuai connecting and dis-

SJPLIaliily pruLtuudit.

should mSPecl condmons ashore and aboard

ship before operations are started. During

the entire time of bulk oil transfer there will

normally be at least one deck officer and

one engneer officer on duty aboard ship.

Ubvxously this ruie, applicabie to the iarger
£ N

P Wy is PO Y. H P | ~ a Lo nantiral
ships. is to be modified to suit the actual
personne! handling receipts from small craft,

7. Hose Watch. When cargo is discharged
ashore, it is cutomary lor the ship to provme
i n

assistance such as tug or mlot xf required to
dock or release the ship from lhe plCL All

A
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gear necessary for dm‘lmc the chm an

BY&i v LLISa) LOC

ceiving the cargo shall be ready for use on
the pier.

a

re-

10. Filling of Lines. Before the ship is docked.

the pier pipelines shal] be filled. It is impos-
SlDIC to UDKHIH an accuraie measurement 0]
products received or issued unless the lines
are completely full. or completely empty.
and the exact line volume known. In case of
emergency. it may be permissible to draw
from the line between opening and closing
gages if appropriate volume corrections are
made.

1. Rigging and Inspection of Hose. Procedures

for handling hose ashore is governed by
standard practices. Before the ship docks.
the designated hoses to be used shall be
examined and raised in position on the hose
support. If in use. the blinds on the wharf
line connections should be removed and the
shore ends of the hose bolted cprumlv to the

fuel line risers. Tank ships. fuel barges. and
other vessels usually carry hose, but in order
to save time, pier hose should be used when-
ever possible. Enough hose must be used to
allow for a reasonable amount of slack to
take care of local conditions of tide vana-
tions, weather, and layout. Too much hose

mav be undesirable’ as it will retard the oil

may be undesirable’, retar
flow. Modern cargo hose is a strong, reliabie
product, but it will not stand long continued
abuse. Spills and fires of the most serious
nature have followed ruptures of hose: there-
fore, all personnel concerned should under-
stand how necessary it is to foliow safe hose

......... ™ . m~es ARRESFtiAnC

handling practices. The hose connections

should be made up with proper gaskets and a
full complement of bolts. Most ships will be
provided with American Standard Flanges
(4-, 6-, or 8-inch) for hose attachment. These
will present no problem. Some ships. how-
ever, may have other flanges either of
foreign make or wholly anomalous drilling
requiring adapters or C-ciamps Older ships
anmed e s

may use the same drilling for both 4- and

6-inch flanges, for example. six 3/4-inch
bolts on a 10-inch circle. The denot should

i@ fvTinLI Vv LLpPOL 3nes:

spools on hand to cover all normal require-
ments and several sets of bolts preferably of

A
have a set of straight a ..d reducing adapter

MiL-HDBK-20iB
3 September 1971
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normal complement of bolts is employed.
shall there be less than four bolts unless a
camlock type flange or C-clamps are used.
C-clamps. if used, must be verified either by
test or calculation to be of adequate
strength, and must be suppiemented by at
least two bolts to prevent the flange from

sliding or twisung. C-clamps may be

vy Vi v b

alloy steel. In no case. where less than the

knocked off in an emergency. but this is a
hazardous operation. Where conditions may
require disconnecting during an emergency.
patent quick-acting clamping devices such as
those now available. may well be used.

12. Hose-Handling Gear. Hose-handling gear of

a fixed type should be provided where
feasible, especially for hose over 4-inch
dlameter. At piers used for general cargo.
fixed iype handiing gear may not be per-
mitted. In such locations small movable hose
cranes may be used. Provision for proper
hose handling gear is in most cases the
responsibility of the shore organization.
Hose-handling gear 1s not only a means of
saving manpower, but is needed for support-
ing lhe hose dunng 1he entirc 1ime of the

FANlAy, tha a
\U TULTUW e )lup ) lIIL’VCIIILlI

tricity may proceed concurreml\ wnh neces-
sary gaging and sampling. If. for a Jogical
reason, the ship’s crew is unable to make up
its own connection. the shore crew. by
agreement, may make the connection for the
ship’s crew. Pressure gages should then be
instalied on the pier risers or pipeiinc. When
gaging, and sampling operatigns are com-

pleted and preliminary examin

samples indicate that the cargo is in order,
pumphouse and tank farm personnel will be
notified that the ship is ready 1o unload and
to standby for final valve settings and ready-
ing booster pumps as required.

14. Notification to Start Unloading. The ship’s

officer should formally notify the supervisor
that the ship 1s ready to discharge. and the
supervisor, in turn, should inform the ship’s

27
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ship, or the depot commanding officer may
require either or both of these notifications
to be in writing. The pier valve is first
opened. The ship's lines valves are then
opened and the pumps are started. or if
pumps are already started the bypass valves
used in connection with positive displace-

tod ar
’ iy al y Jy
closed. Centrifueal pumns mav be started
closed. Centnifugal pumps may be started

before the ship’s valves are opened and the
flow may then be controlled simply by
opening the ship’s line valves. The pressure
should be built up gradually and the pressure
gages on ship and pier carefuily observed.

15. Unloading Speed. The wharfman will com-

municate with the pumphouse and tank
farm personnel to ascertain that the booster
pumps are performing properiy, and that the
oil is entenng lhe correct tank. If the depth

tank is suf-

order maximum rate of flow. The wharfman
may then order full rate of flow and the
pressure will be raised to the allowable work-
ing pressure on the hose or to whatever
lesser vaiue the pumps can provide. Unload-
ing should [‘)fOCééu without delay as ship's
time is valuable. Safety rules m t be ob-
served.

16. Check Gaging and Linc Patrol. Systematic

gaging of the shore tanks shail be performed
during cargo transfer as speciﬁed in the
warkina nrderc The lin " hi’ natrn!lpd

WUIRINE orgers. ihe ine
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periodically as !)cal onditions and possible
hazards dictate. The dnscharge of cargo shall
be stopped in case of a large oil splll at the
pier, a fire on the vessel or pier, or in the
vicinity of the shore lines, or in the tankage
area. Discharge shall be stopped on the ap-
proach of an electrical storm when gasoline
or jel fucl is bemg handled. On the occasion

lhn \l'zl\'u-c on

s ne 1
iy \J'I\IUIIJ (3314 !!!C Sh'

valves on hip
ate

hazard appears. the hose may be Ieft con-
nected. If either the ship's officer or super-
visor believes that there is a potential hazard.
the hose shall be disconnected and drained
and the main block valve on shore closed.

; " s Ta 4 o 1
Cnanging jrom Une iank [0 Anoiner. i
changing the flow from one tank to another

. it is not necessary nor
usually desirable to shut down pumping
operations, as such a shut down may not
only cause delay but may offer an oppor-
tunity for errors. Before performing any
switch of tanks, the tank field gager shall

inform the pumphouse and pier personnel of
his intention, designate the tanks that are
then open 1o the line, name the tank he

proposes to open, and the tank he proposes
to close. The wharfman, likewise, shall re-
quest a slowdown in case the switch is apt to
cause surge pressure on the hose. as in a
switch to a tank of higher elevation.

18. Change in Pump Operations. The booster

pumphouse operator shall inform the pier
and tank farm personnel of any proposed
shift in pump operation. The pier personnei
shall inform the pumphouse in advance of

any proposed slowdown or change of the
ship’s pumps. All tank changes and vaive

operations shall be performed slowly. and
the pressure shall be watched during the
operation. If possible, the wharfman shall be
given a “standby™ order from S to 10
minutes before the transfer rate is changed,
stopped, or again siaried, and he he in turn
shall inform the pumphouse and tank farm
personnel of any anticipated changes on the

pier or aboard ship.

~

19. Stripping Speed. Before the final slow-

down for stripping the last of the ship’
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tanks, pmwded the opposmg slallc ead is
not too great to prevent this. It is desirable
before receipt of the cargo is fully com-
pleted, to take approximate final gages and
compute an estimatc of the cargo delivery in
order that any large discrepancy may be
determmcd and be 1nvesngatcd before the

a precaution against accidentlly leaving some
of the cargo aboard ship. When stripping
ship’s tanks, care should be taken to avoid
discharging air unnecessarily into shore lines.
Upon completion of the transfer the hose
shall be disconnected and drained free of the

|
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product, half drums or pans being used to
catch any spillage. If oil 1s left in the hose,
the best means of draining is by the use of
small suction pumps arranged to draw the oil
from thc hose and dlschargc into a pier

Sealkle A~ otbha ol Lo
r' Dly "l O UIc pict 1ne
G

hose and into the pier dramage system o

sump tanks or back to the ship. It is not safe
practice to use air for blowing gasoline or jet
fuel, therefore, using air for the displace-

|.

D€ permii (4

1as been d:xonncc!ed and removed
the riser flanges it should be placed on the
pier, and closures placed on both ends of the
hose, then the hose shall be stored in a
shelter or a shelttered hose rack. Under no
circumstances shall oil be allowed to drain

under the pier nor on the pier deck.

20. Final Inspection of Ships Tanks. The

supervisor in company with the Armed
Services petroieum inspector, if assigned,
and the ship’s officer shall inspect the ship’s
tanks to make certain that they are empty.
r unioad-

product remaining thercm whnch cannot be
pumped ashore. If it is impossible to get
accurate figures by gaging, estimates will be
made. Figures obtained and tank numbers
involved will be made a matter of record.

. Closing Shore Tank Gm’es After required
scttlmg time has been allowed, closing gages

on shore tanks, and samples of the oil re-
ceived shall be concurrently taken and
witnessed by ship’s officer, referee, or
authorized inspector, if required. The
quanmy of oil delivered into shore tanks

occupned al a tcmperalure of 60°F., for a
final check against the quantities delrvcred
by the ship. The supply officer or designated
authority will then sign the acknowledge-
ment of receipt if the figures are in order.
Pier lines shouid then be drained if required

A UNDY _IN1D
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by local orders unless another receipt or
issue is to follow shortly.

22. Draining Pier Lines. It is sometimes ggd

operating practice to drain pier lines that

will not be used for an extended period of

time. However this is left to the discretion of

the supervisor and local fire chief. This is

accepted 1o mean all lines on the pier struc-

ture nack to ihe first biock vaive on shore.
hin

;B

equ 0 n
other comphcanons the procedure should
be held within practical limits when succes-
sive issues of the same product are expected.
Drainage of pier lines is not ordinarily prac-

ticed at active military depots. Smali return
[ S TR SN UI ppe § PR U oY EEpR
{INes nave oen Insiaicda on some OI 1ne Ic-
ra rancte~ nil inctallatinne fnar ro.
ven VURIDLS - vi mialgriguIviig 1w LA

on the pier. These are uscd in drarru ng o

line cleaning operations. Unless relieved, ex-
pansion of products in idle pipelines due to
heating, usually by direct exposure to the

sun rays, develons excessive pressure. It is
PO TPV Y R S, e cpn that
the duty of the pier personnel to see that
ressure relief valves are nronerly inctalled
(RS> R A IviIvg vaive o v rl\l iy BIISvMIIw
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nd are in good working order to open
manually operated relief valves when neces-
sary, and to keep pressure gages on any filled
but temporarily idle pier lines, and to
observe them at frequent intervals.

23. Defueling. Defueling means the removal of

fuel from bunkers and excess products from
ships fuel tanks. Fuel retumed by sub-
marines or other craft should be segregated
and quarantined in shore tanks provided for

1 1

tanle Camnlae Al tha Anneantinad  fial
lali”Ry. MIIPIC) vl LNIC L‘udlﬂllllllcu 11U
s.hv-..!d be taken and analyzed to determine

b o At
uality and disposal action. This procedure
rs necessary to preclude the possibility of
mixing contaminated fuel with on test
product in storage.

24. Defueling into Harbor Barges. When neces-

sary to defuel into harbor barges, the barge
tanks should be inspected prior to refilling
with on test fuel and returned to regular
service. This procedure is necessary in each
case where a barge has been used for de-
fueling purposes.

(]
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b. Issuing. Issuing fuel oils at a military fuel depot
may include loading tankers but more often
will consist of fueling naval vessels and loading
harbor barges at pier or wharf. Fueling naval
vessels at sea is not described in this Handbook.

1. Loading and fueling. The physical proce-
dures for issuing burner fuel oils, diesel fuel
oils, and even gasoline or jet fuels to harbor
barges are the same in principle as those in-
volved in loading tank vessels. The formali-
ties are usually simplified on account of the
smaller quantity of the delivery, but in order
to detect possible contamination it is advis-
able to obtain samples from the barge tanks
after loading operations. The witnessing of
shore gages by the ship’s officer is usually
dispensed with, especially if the barge is
operated by the same command as the
depot. However, none of the safety pre-
cautions should be relaxed even though the
quantities involved are smaller.

2. After filling the pier lines the shore tanks
will be gaged, sampled and thiefed for water.
If a tanker is to be ioaded, this gaging and
subsequent tests will probably be witnessed
by the ship’s officer or his representative,
otherwise gaging will be witnessed by depot
personnel. The supervisor should inspect the
ship's tanks in company with the ship’s
officer to assure that they are empty and
clean and in condition to be loaded. Prior to
loading JP-5 fuel, MSTS tankers and char-
tered tankers must have the tanks in which
the JP-5 is to be loaded stripped dry and
cleaned to remove residual rust contaminant
and moisture. Except when necessary, due
to structure or other operational considera-
tions, these tanks should not be ballasted
prior to loading JP-5 fuel.

3. Loading Tankers or Barges. lLoading a
tanker or barge involves the same general
series of operations as unloading with
obvious modification in sequence and with
the following three important differences:
the extra hazard of spilling oil overboard at
the pier as a result of running the tanks over,
the extra hazard connected with vapors of
jet fuel or gasoline being discharged from the
ship's tank vents; and the hazard incident to
tank ships discharging ballast.

ABBOTTAEROSPACE.COM

The fuel depot's service facilities and
its personnel form a service organization. It
is designed to provide on-test fuel without
particular reference to its own convenience.
To do this most effectively, however, it
should have advance notice whenever prac-
ticable, particularly for large transfers.

. Need for Advance Notice. Except in cases

of emergency the depot should be notified
of the ship’s movements and loading require-
ments far enough in advance to permit the
scheduling of shore operations. Advance
notices should indicate the following:

(a) Expected time of ship’s arrival.

(b) Product to be loaded.

(c) Quantity to be loaded.

(d) Tests of product required.

(e) Amount and nature of ballast to be dis-
charged ashore.

(f) Cleaning operations that must be per-
formed.

(g) Any special services or unusual require-
ments.

5. Plan of Operation. The supervisor shall pre-

pare a plan and schedule for handling load-
ing operations, making all necessary arrange-
ments for handling personnel, material, and
equipment well in advance, in a manner
similar to that previously described for re-
ceiving cargo. As soon as the tank ship is
docked, the supervisor shall review the
planned arrangements with the ship’s officer
and if modifications are necessary they shall
agree to such modifications. If possible, the
pier lines should be filled and samples taken
and tested, as required before the arrival of
the ship. All valves, on the shore lines per-
taining to the operation, should be opened
except those necessary to prevent cross
transfer and the valve at the pier hose con-
nection. General safety and fire precautions
including any patrol required in the planned
operations will be verified and procedures
reviewed by shore representatives. The
wharfman shall then notify the ship’s officer
of the shore’s readiness to issue cargo. When
notified by the ship’s officer that the ship is
ready to receive, the wharfman shall slowly
open the pier valve at the hose connection.
The pumps at individual tanks, or the
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booster pumps xl used, shall be control]ed

from the line and the ship’

ips
should be taken periodically and tested
during joading operations to assure that the
product being received aboard the vessel
meets the specification requirements.

-
-

previously determined as safe for the stup in
question. The wharfman will issue the in-
structions to the booster pumphouse and

MIL-HDBK-201B
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flow that wnll cause ob)ecllonable surge pres-
sure shall be avoided. Loading should then
proceed at maximum allowable or available
rate without delay until the time comes to
*“top off”" the ship’s tanks. Tanks are topped
off when about 90 percent full. During the

"Gp?iﬂg G.f of the 'nn'rt the lnadlng rate
shgulc_l be considerably reduced to avoid an

it spill or overﬂow Any changes in pump-
ing rates should be reported to the respon-
sible ship officer immediately. (See Chapter
7 for hazards in ioading jet fuei.)

SECTION VII. STORAGE

ANy MNT T
4..5 ULINCRAL.

This section deals with transfer circulation and
water draw-off operations in connection with storage
of petroleum products.

4.24 TRANSFERS.

e
are made for several reasons. It is advisable to keep
several tanks filled with on-test stock, ready for
making large issues on short notice. At the same time,
other tanks should be kept emptied in order that a
cargo may be received with a minimum of tank
switches. This can be accomplished by emptying the
tanks completely, that is, stripping them without
intermediate refilling, after most of the stock in the
tanks has been withdrawn. This is the proper and
recommended procedure to follow, to avoid the un-
necessary accumulation of sludge or bottom sediment
or other off-test stock.

e policy of *‘first in- first out”, that is the issue

from dlfferent cargoes shall be avonded

In order to fill tanks to predetermined fill levels
and to avoid overflow, the rate of flow should be
reduced as the liquid level approaches the fill height
limit. If the rate of flow cannot be reduced, do not
attempt to fill the tank 1o the maximum capacity.

Lo tcocmalaca A tm o mnrtle, Hlad tanl ha ~ PRY PN
be transferred to a partly filled tank, the contents of
which are preferably from the same source and

receipt. Such stripping transfers will be made at a

suitable low rate, and at times when the depot would

otherwise be idle. This transfer may or may not in-

clude the product in the tank below the level of the

service suction, depending on whether this product is
A

PR YWY N Pl | Whae fansilhla ¢tha ameica
SUllicCic l‘ll cicdan angu uly. w1 dalUlC, lllC CII‘IIC
contents should be transferred. This will tend to

avoid the gradual collection of wet and off-test tank
bottoms. If the product below the service suction is
found to be off-test it shall be pumped into a sludge
tank.

if the iower ieveis of several tanks shouid show
excessive water, or other Uuﬁctiﬁnabw qua!. lics, all
of the off-test stock should be accumulated in a single
tank where it can be dealt with in due time. If it is
only off-test to a moderate degree, it may be re-
claimed or consumed by facilities whose requirements
are not critical. Aliowing off-test bottoms to accumu-
late in a number of tanks reduces the available slorage

Transfers will be made with the tank pumps where
available; otherwise by gravity, or through the central
pumphouse. The method used will be determined by
the design of the piping system. When off-test stock is
transferred from any line which is to be used later for
issuing, it must be displaced with clean stock,
promptly and completely. Unless the tanks involved

are adiacent two men will usuglly be required at the

@I @Ugallan, PV e W us &y UL atQLase

tanks to make a transfer. In case should one man

31
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be permitted to perform a transfer alone without
periodically reporting to his supervisor, by telephone
or otherwise. All pertinent facts conceming transfers
should be entered in the log.

-~

4.25

CIRCULATION

Where individual tank pumps are provided or there
are two paths of flow from each tank to a central
pumphouse, the contents of the tanks may be circu-
lated either to eliminate slight stratification, or for
heating. Prior to such an operation, any free bottom
water must be drawn off to avoid mixing it in with

ou:red may be accom-
phshed by the lransfer of oil from one tank to
another.

&

26 WATE

It is imperative that the operating tanks contain
only dry, on-test stock. Every reasonable effort
should be made to prevent the delivery of free-water,
especially saltwater, to any tank.

Where walter is known to exist in “birdbaths™ of

e thnt wmtar dens; ~ 6
Gimied tankKs Of uial walieq uldW'Ull)

watcr draw- off> wxll be wnmdcred for xns(allatlon of
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next tank opening for internal inspection. On daily
water draw-offs, operate the valve so that water is
drawn off slowly into an open catch basin or other-
wise provided facility, where it may be observed con-
tinuously. Tank farm drains should not discharge into
public scwers or waierways without passing through a
. This separator may merely be
the bafﬂed outlels in a series of diked ponds or a
regular concrete, gravity type separator. The amount
that can be removed will approach a practical limit if
the operation is performed very slowly.
Bottom water can be more compieteiy drawn off
from diesel fuel oil tanks than from Navy Special fuel

tanks. Diesel fuel oil filters a'id clarifiers are not
adequate 1o cope with large slugs of water, therefore,

special care must be exercised to remove any accumu-

lation of water from diesel fuel tanks before it rises

high enough to be drawn into the regular outlet.
Extreme care shall be used in connection with jet

Py o

fuel tanks to eliminaie waier contamination.
4.27 CHANGING TANK SERVICE.

Serious contamination of product can result upon
changing the service of a tank from one product to a
different product. Prescribed procedures must be

(9%} e - 8 o R, - R
followed to prevent such incidenis. Appropnate
departmental instructions must be followed in

SECTION VIIl. PACKAGED PRODUCTS

Q o n
4.28 GENERAL.

This section deals with reclamation and storage of
petroleum containers, filling of drums and storage of
packaged petroleum products. It is necessary that
these operations be carried out properly to:

[c]
Q

(a) Insure maintenance of product quality.

product.

All drums must be inspected carefully prior to
filling in order to assure that product will not be
contaminated. Those drums not suitable for immedi-
ate filling should be screened in accordance with the

32

criteria established by the cognizant service to deter-
mine if they can be reclaimed. Used comamers with

a. Any surface completely penetrated by rust.
b. Punctures exceeding 3/4 inch in diameter.

c. Bodies, crushed or badly distorted.
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¢. Loose, dented, or cross-threaded flanges.

e

Galvanized or zinc coated.

o oo

. Drums with side openings.

i. Drums that previously contained asphalt or
paint.

) —a
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j. Any other obvious defect that is just cause for
the container to be set aside as one which
cannot be satisfactorily or economically

repaired.

Drums suitable for reconditioning are normally re-
claimed by one or more of the following processes:

a. Dedenting.

b. Removing of exterior or interior rust, clingage,

and material.

. Chime straightening and rescalirg.

[e}

d. Testing andG inspection

¢. Application of rust-preventive od.

lacmantine and incartinn
1nspeciian and

bone)

g. Painting exterior of drum.

Cleaning, drying and preservation of drum interior are
parvcularly important . preserving the quality of

products to be stored.

4.30 DRUM AND CAN FILLINC.

Whenever feasible the operations of filling drums
or other containers shouic be carrie:d out (a1 ¢nough
from other activities to avuid aamage to the latter in
case of spills or firce. Thi: may 20! always be poss:-
ble. Extra operating precautions will theretore have
to be commensurate with the risk. M is egaalh
important that flainmable vapors from other activities
or sources be kept out of the filling area. Filling
equipment should be designed and located to permit
free movement of ouperating personnel and to take
advantage of the maximum amount of natural ventila-
tion. If natural ventilation is insufficient, artificial
ventilation must be instalied. If lorced ventilation is
used, the outlet from the fan ducts discharging
possible vapor-laden air from a building should be
directed upward. The lowest point of fan outle:
should not be Jess than 10 feet above an adjacent
opening into a building and preferably 20 feet above
the surrounding grade. There should be no untrapped
drains within any such building nor in the sur-
rounding area, nor any lower ground area, pits, or
basements into which flammable liquids or their
vapors may collect in case of leaks or spills. Provisions
sthould be made for hosing down the floors at regular
intervals. Wood floors should not be used in filling
rooms. Prior to filling containers, it must be deter-

MIL-HDBK-201B
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mined that the product to be filled is satisfactory and
also that filter separators where necessary are avail-
able through which product will be processed prior to
filling of the containers. After filling, 55-gallon drums
should be rolled on their sides a sufficient distance to
detect possible leaks around the bungs or chimes. A
sufficient number of 5-gallon containers should be
placed head down during filling operations to assure
that closures are properly seated and leaks in the
upper chimes are detected. All drums should be
stenciled with complete information in accordance
with Military Standard MIL-STD-290.

4.31 STORAGE OF PACKAGED PRODUCTS.

a. General Prior to deviation from storage prac-
tices orescribed herein, duc consideration
should be given to the following factors, as
applicable. type of product, type and condition
of containers, avaiiabiiity of space and equip-
ment, natural and man made environment and
costs

. Site Seiection. A ievel site shouid be seiecied
that is not in or adjacent to a congested area,
with the contour of terrain being such that it
wili confine spillag: and permit recovering of
fueis and prevent f{low into open streams.
DRAINAGE INTO ANY SEWER SYSTEM IS
PKOHIBITED. An area with a cinder base,
marsh, or waste land overlaid with peat and
usually more or less wet will not be used when
other terrain is availabie. Consideration will also
be given to direction of flow with the main
outlets so located that flow is away from a
congested area and toward a harmless area
where fire extinguishing agents can be applied
enroute or at destination. An adequate supply
of water for fire fighting purposes should be
taken into consideration in the selection of this
site. The drum storage area should be located or
amranged so that escaping flammable vapors
normally flow away from operational areas and
sources of ignition. Depressed areas should be
avoided because dangerous vapors tend to
remain in them. Petroleum vapors are heavier
than air and tend to lie in a stream less than
four feet above grade and flow toward lower
ground much as liquid flows to a lower level.

o
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. Outdoor Storage. When covered storage

space is insufficient for sroragc of aii pack-

should be placed horizontally (on sndes) in
double rows, butt to butt, with closures
(bungs and vents) facing outward and with
liquid pressure on the closures. If stored on
ends, the drums collect rain water, which
rusts the tops of the containers and may

cam e | . A Aneboeioaba

seep tnrougn and contaminate con
o

Corrocion and oy
e VA

Corrosion an also gre

e also grea
diminished by laying drums on their sides.
The closures are turned outward to facilitate
the detection of leaks and prevent a leaky
drum being shipped. To permit efficient
operation of drum handling attachments, or
if the condition of drums is such as to re-
quirc cioser inspeciion of butts and chimés,

demibla o
one foot from opposing tin,xms Areas gf
high humidity and salty atmosphere acceler-
ate corrosion, and drums stored in such areas
shall require more frequent inspection than
low humidity areas. For low flash products

the rows of drums should not be more than
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thn'd tier 33 drums thus the double Tow, or
unit, should contain a total of 204 drums.
For high flash products the quantity of
drums in a major storage division can be
doubled either by increasing the number of
sections or the height of the stack to 6. To
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t
ill . The bottom tier
of drums should be placed on not less than
2-inches by 6-inches, or other comparable
dunnage running parallel to the length of the
rows. Occasionally, drums may be placed on
special drum pallets, which allow four
55-gallon drums to be placed on their sides
on each pallet. Pallets should be constructed

vy L
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Covered Storage. Clearances
. Lo [& Lie Cces

towud aisies. No end braces are necessary
for palletized stacks. Aisles between double
rows should normally be [0-feet. The aisles
may be reduced to 4-feet where materials
handling methods will permit. The physical
layout of the storage area within the limita-
tions specified in this section shouid be as

e KEash
3. Lalii

cacmribad tha woeilitaey

prescrioed uy’ Ui Miuitary servic
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major storage division where low flash

major stora, ge wision where low [llagh

product is stored must be surrounded by a
dike at least 18-inches high, assuming the
terrain to be practically level in order to
prevent burning liquids from flowing to the
adjacent division, buildings, storage areas, or
waterways In any case, the dikes should be

sufficient to retain all of the liquid contents
Al Anime ctnrad in the t‘ wieinn and nravids
Vi MU wwivu 1 ul\v AV AW I aKilrg PIU'I\-IG
for a free board of not less than 6—i_nc_.es,,
Access roads should be provided with ramps

or graded to allow entrance of ma(enals

handling equipment into the dikes areas.

Drainage should be accomplished by use of

clay or metal pipe of sufficient size placed

through the dike at the lowest point to

insure an immediaie runof Ol sunacc water.
| 2PN H

houses and other butldm soark nroducmz
equipment, or fires of any kind. Warehouses
should be constructed of fire resistant
materials and should provide overhead
clearance to permit stacking of containers to

a height of at least 12-feet. The floor should
be constructed of concme and shouid be

accaabla Af cicmanotion sobiommtad £ _
Capavic Ul suppuxuus cyunaicy 1joug-
laade If tralenm nradncte ars tn ha etarad
) . 22 3 @IV LV ULV WiV

they should be stored on the ground floor
only. Provisions should be made for a good
distribution of water in case of fire. Over-
head sprinkler systems should be installed
whenever possible. Portable fire extin-
guishers designed for use in petroleum fires
should be available. Storage areas in each
warechouse shouid be planned 3o that
products may be segregated into sections.

-
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Sufficient space should be provided for aisles
to permit inspection of supplies and 10
permit fighting of fires that might occur.
Facilities should be available so that vehicles
may be loaded and unloaded with a mini-
mum of confusion. Curbs should be placed
around each section of containers to prevent
flow of spilled liquids to other sections of
the warehouse. Roadways and parking space
should be provided within the warehouse
area to allow sufficient movement of
vehicles through the area. Layout of sections
and stacking height depend upon warehouse
design, available storage space, load capacity
of the floor, and available materials handling
equipment. The primary objective in the
arrangement of containers is to store the
maximum quantities of products in a hmited
space while maintaining fire control and
providing ease and safety in handling these
containers. The entire stock of one product
should never be stored in one section of
warchouse or in a single warehouse.

d. Storage of Products in  S-gallon Military
Gasoline Containcrs. Filled 5-gallon containers
are normally stored in outdoor storage areas.
To conserve space and to provide stability of
stocks, filled S5-gallon gasoline cans should be
stacked in pyramids, unless cans are palletized.
To stack cans in pyramids, proceed as follows:

1.

-~
-

Lay out a 50-foot squafe,

. Build a partial flooring for first tier of cans

by laying out rows of 2- by 6-inch lumber or
other comparable dunnage and tying it with
wooden strips or boards. No dunnage is
necessary between tiers.

. Beginning at one corner of the square, place

86 cans side by side along one side of the
square. Place cans 6-inches from edge of
dunnage and allow 1/2-inch expansion space
between the cans.

. Place a row of 43 cans end for end, with

sides facing aisle, along adjacent side of
square to form an “L".

. Place three rows of cans within the *‘L"".

. Place a second tier of cans on top of the

first. Indent the second tier on both sides
one-half can so that each can in the tier rests
on 4 cans.

MIL-HDBK-201B
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7. Place a third and fourth tier on the stack,

indenting each tier as described in 6 above.
Normally do not stack cans more than four
tiers high. Local conditions may warrant
higher stacking.

. Continue building the pyramid outward

until the entire 50-foot square is completed.
The first tier should contain 3,698 cans, the
second tier 3,570 cans, the third tier 3,444
cans, and the fourth tier 3,320 cans, totaling
14,032 cans in the section.

Filled 5-gallon cans may be stacked ver-
tically when cans are palletized and fork-hft
trucks or cranes are used. To stack palletized
cans vertically proceed as foliows:

(a) Lay out a 50-foot square section: if
necessary, adjust size of section to
accommodate a definite number of
pallets. Pallets in general use measure 32
by 40 inches, 40 by 48 inches, and 48
by 60 inches. Use only one pallet size in
a section. It 1s not necessary to construct
a floor for the containers; however, a
suitable foundation matenal should be
used.

(b) Place cans upright on pallet and group
them close together, allowing an even
border around pallet. Terrain and equip-
ment limitations must govern the
number of tiers or cans on pallets. Size
of the pallet will determine the number
of cans to be included in the tiers.

(c) Start at one corner of the section and
place several pallets of containers along
adjacent sides of the section. Pallets
should be as close together as possible.

(d) Place additional pallets of containers
directly over the furst tier until the
desired number of tiers is reached.
Palletized cans may be stacked higher
than single cans, but available handling
equipment and stability of stacks must
determine the number of tiers.

(e) Continue building stacks until the
section is completed to the desired
height before the next stack is begun to
avoid obstructing the range of the truck
or crane.
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yreases. All lubricants and greases in packages
other than 5S-gallon drums should be under
covered storage. General instructions for
covered storage are contained in 4.39(cX2).
Although packaged lubricating oils and greases
are normally stored under cover, they may be
stored outdoors when storage buildings are
unavailable and containers are protected from
water and heat of sun by fire retardant tarpau-

lins. The stacking area should be laid out to
provide for segregation of products into
sections. The lubricants should be stacked on
pallets or adequate dunnage. If stored outdoors
stack cylindrical 5- gallon oil cans n an inverted

pOSlllOl’l wiih closures
mav ha etanlad vartical
may oO¢ S1aCkeh veruca

all containers other than
5-gallon oil cans upnght.

€ Wator s»2 Parnlbaond Potenlosises Prndvinte Many
1 vaics ({1 ULMs(U dCirvic I 11 “UC iy l'ldll}
petroleum products, though meeting specifica-

tion requirements, contain dissolved water.
Normally, as product temperature increases, the
capacity for taking on dissolved water increases.
Conversely, this capacity decreases as the
product temperature diminishes and dissolved
water separates out as free water. Watet also

erature chanzes Free water from these
two sources often causes the interior surfaces of
containers to rust. The Military Services have
recognized the aforementioned phenomena and
have issued applicable instructions in respective
service publications. These instructions should
be strictly adhered to in the servicing of pack-

~
o
3

9

a. General Empty containers should be protected
from mechanical damage by careless handling.

closcd containers will retard interior corrosion
to a great degree. New or reconditioned con-
tainers received for storage will have no product
markings thereon. These containers should be
inspected periodically to insure their usability
at all times. Containers evidencing interior or
exterior corrosion should be removed for

sarlamatinn Rmantu anntainare nraviauely ~Aan
1eul lauvi. L«Illy()‘ LUIIIGIHCI) PIC'IUU)I [V 1
taining products should be treated as explosion

hazards and handled accordingly prior to re-
conditioning. Closures should be tightly closed,
as an open bung or vent emits hazardous vapors
for some time after removal of product.
Economically reparable containers will be
saivaged.

1. 55-gallon Drums. Empty drums may be
stacked by any of the methods prescribed
for filled drums but without height
fimitations.

[ ]

. 5-gallon Cans. Empty containers may be
stacked by the same method prescribed for
filled cans but without the height limita-
tions. Occasionally, empty 5-galion gasoline
cans (military type) are strapped side by side
in groups of five. Those groups may be
placed on pallets with the cans resting on
their bases or their sides. Cans strapped into
groups may be stacked vertically without the
use of pallets; but dunnage must always be
used between the bottom tier and the

oniainers shouid noi be
other methods unless shoring is placed at
ends of each row to prevent stacks from
slipping. Filler piugs must be tightened
before cans are stacked.

SECTION IX. PRODUCT MEASUREMENT AND SAMPLING

operations. One is the gagmg operation, which
measures the height of product in storage tanks,

depth of water (if any), and the product temperature.
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must be accounted for whether the lines are empty or
completely filled when inventory gages are taken.
Product sampling consists of obtaining representative

pomons of the material sampled. Si

most important. Techniques required to obtain

representative samples vary depending upon the type
of product and contammer holding the product.
Product measurement and sampling procedures are

P NV ERE V] s osin s

outlined in detaii in ASTM Manuai entitied “Measure-

arnmlicos of Doteoloiies aod Dascooto o
ment and bamplm Oi reuoicum and rewroeum
D.rd..nte ' (Coe Annendix R))
rioauct 1O8C APPENiGIR £

a. Product Measurement.

1. Gaging Operations. The importance of
accurate gaging procedures cannot be over-
emphasized. At most military fuel activities,
11 is necessary to uain and ind'octrinate new

Accepted gaging and sampling ptocedurcs
are described in this section. It is realized
that special conditions do arise which might
make an unusual gaging or sampling pro-
cedure necessary. Uagmg should be pro-

shiead o Ar Aavéean ale.
muiicu UUllllg CICLUI 41 storms of exirer ey

2. General Rules for Shore Gaging. The fre-
quency of taking tank gages varies with the

antivity ~f tha Aannt Al opanae are {o ha
ﬂ\-\l'll] vl Ui UCWl Al Eapt> alt LU Ue

taken manually, unless otherwise directed.
The following suggestions are to be
construed liberally, but are practical

minimums.

(a) Nonworking tanks should be gaged at
18y RV bt v~ %o
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(e) Tanks that may be used to receive
incoming cargo shall be gaged in ad-

...... Coenls oo Lo sacead ks
vance. ducCn gages may o€ witnessed Oy a
renracantativa of the chi

epreséntiativé Ci n¢ sni

N TA ineiira apninet arence hanan Vi
\II 40U UidUIL dsallal CIiViy UC u |l\1u
surface agitation, the final official gage

after discharge of cargo should be
deferred for 12 hours. A preliminary
check should be taken 30 minutes after
receipt. If it is not practicable 10 wait
for 12 hours, the olhcxa gage may be

o~
o
~—

and aftar amir icenna Ar tranciac |
aliy aillc} l] DA2UC Ui iralnicy UL
pages shall be verified by a second man
gages shall 1ed by a seco 137

The agency receiving the issue may
verify the gage, or it may be verified by
an inspector acting for the receiver of
the issue. In many cases, this outside
verification will not be practicable.

(h) When a depot loads tank ships for off-
shoie Gelivery, gages should be witnesse
by an inspector.

. Running Gages. Running gages (without

taking temperature or witnessing) for
vcmymg rate of dehvery and the rate of

indicatine eaneec where availahle linlecc
INGiCatling gages Wwalld avanLacic. VLSS
otherwise directed they shall be taken as
follows

to insure that product is entering or
flowing from the correct tank.

(b) At the end of the first hour, check
liquid level in other tanks served by the
pipeline in use.

(c) After first hour gages, if conditions are
normal, take gages every hour thereafter,
as long as there is a certainty of there
being room for more than 1 hour's
delivery at the current receiving rate in
each tank involved. If any valve swnch
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(d) At successively shorter intervals, as the
liquid surface in a tank approaches the
allowable liquid height; generally the
length of interval should not exceed the
time estimated to fill two thirds of the

remaining outage in any tank.

(e) Gage tanks that might be erroneously
recewving or discharging liquid whenever
this suspicion appears to be justified.

(N As requested, by the foreman or wharf-
man to verify rates of receipt or issue.

Gaging is performed with a regular steel tape
marked in feet, inches, and eighths of inches.
Tape markings take into consideration the
length of the bob. Subsequent 1o a receipt or
issue, the receiving or issuing pipeline system
should be completely filled with fuel by
pump pressure or gravilty pressure Or by
circulation and the tank valve should be
closed while the opening and closing gage is
taken. The vaives of the inieiconnecied
tanks should remain closed until the tanks
involved are gaged. This procedure is
necessary 1o insure against accidental cross
transfers while gaging, which would obvi-
ously result in false gages. The same gage
tape and bob should be used for opening
and closing gages of each tank.

The gager of an aboveground steel tank
shall not stand where his weight will affeci
the position of the gaging height reference
mark.

If gages cannot be verified by two men, a
single gager should check his own gaging
accurately. This can be accomplished posi-
tively by taking both innage and outage
gates, utilizing the fixed reference height,
assuring by subtraction that the two re-
suitant measurements are identical, and
immediately recording this verified gage in
the gager's field book. Where two or more
men verify gages, the gaging must be con-
tinued until an agreement is reached.

. Gaging Conventional Type Tanks—-{fixed

roof) Manual gaging is the accepted and
most accurate method for determining

quantities of pertroleum products trans-
ferred between shore facilities and vessels

Gaging may be done either by the ‘innage”
or the ‘‘ullage (outage)” methods. Ullages
are nommally used on ship’s tanks, and
innages are commonly used in gaging barges
and conventional type shore tanks. However,
it is sometimes advantageous to use the
ullage method on shore tanks, for example,
when the water bottom is frozen or partially
frozen or when the tank bottom is out of
level, particularly the section beneath the
gage hatch. Further, it is quicker and
cleaner, especially in the measurement of

black oil, since it is then not necessary to
lower the bob to the bottom of the tank and

then wipe the entire length of the tape.
Innage gages must be taken where an exact
reference mark cannot or has not been estab-
lished or when requested by an inspector.
When outage gages are used, the conversion
tables are so calibrated that when the gages
are applied to them, the innage or contents
of the tank will be readily obtained. Both

methods are described below. A definite

. reference mark should be established on the

gage hatch of each tank whether innage or
outage gages are to be used. This mark shali
be a horizontal line cut in the rim of, but
not on the seat of, the gage hatch, or a metal
angle permanently fixed (not adjustable)
below the seat of the gage hatch. The gaging
reference mark on floating roof tanks may
be affixed to the gaging platform when
gaging is performed from that position. The
distance from the bottom of the tank to the
reference mark shall be measured while the
tank is approximately half full and afier the
tank has finally settled. Reference height
measurements shali be made only by autho-
rized personnel. The measurements shall be
made by lowering the bob through the gage
hatch until the tip of the bob just touches
the bottom of the tank. An innage bob and
tape (see figure 6) should be used for this
measurement, and care shall be taken that
the bob does not rest on a rivet head, pipe-
line, or other projection on the bottom of
the tank. The tape reading at the reference
mark is the reference height. The reference
height shall be checked for accuracy when-

ever a tank is emptied, altered, or cleaned.
Additional <not checke chall he made

............ wPVL O vhLW RS Snau UL dnaun

periodically on the tanks in service.
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Figure 6. Bob and tape (innage gaging).

S. Outage Gaging Procedure. An oulage gage is

the measurement from a reference mark at
the top of the tank down to the liquid level.
Outage equipment should be used. The
ob shall be Iowcreﬂ through the

o
[
€

o3
(4]
-

mana hatabh 10oomti) aem Al et i Abhtaicad A
g4ge nailn uniu an ou “cut” is obtained on
the bob (see fioure 7). A tape reading shall
the bob (see higu ). A tape reading

shall be withdrawn and the “cut” on the bob
read. Both readings shall be recorded in the
gager's field book. A convenient method of
checking the outage measurement is to make
the check reading exactly 1" lower; for

mark equals 15°6", and the bob readmz
equals 3 3/4". The check measurement shall
be made by lowering the bob so that the
tape reading at the reference mark becomes
15°7". The bob reading should then be

VL. PR RN TS PUPE R T
2 J/4 . In DOIN reaqings tne total outage
.n- ale 18° Q 2/4” If anly in nage bobs are

gais 12 v S5/5 . v Oluy INNage o00Us aic

avallablc for taking outage gages, the pro-
cedure is as follows: The tape is gradually
lowered and swung back and forth until the
tip of the bob breaks the surface and causes

o rusare
We iGHT = & OGUNCES

s">\
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ey g {7
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Figure 7. Bob and tape (outage gaging)

a ripple, which may be observed by sunlight
or the use of a flashlight approved for use in
explosive atmosphere; at this point, the tape
is held steady and a reading is taken at the

reference mark. The ““cut” of od on the bobs
1e tham ervshtcantiad fenemm tha tatal candicmn s~
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. Innage Gaging Procedure. To determine a
tank innage, the distance from the exact
gage striking point at the bottom of the tank
to the surface of the oil shall be measured.

Innaoce equinment should be used {see fio gure
inNage cquipment shCUIC DC use (see ligure

6). The innage bob shall be lowered throu

the gage hatch unu] the tip of the bob 1usl
touches the bottom of the tank. The oil
cut” reading on the tape represents the
innage. A tape reading shall also be taken at
the reference mark, and this reading shali be
checked against the reference depth to
insure that the bob is not resting on some
projection on the bottom of the tank. Where
the oil “‘cut” on the tape is not readily
legible, an approved oll-finding paste shall be

““
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used so that the gage may be read accur
ately. In no case shall chalk or oil be used
for this purpose.

. Gaging Floating Roof Tanks. Gaging

procedures for floating roof tanks differ
from gaging procedures for conventional
type tanks because the hazard of the
accumulation of vapors to produce a toxic

of stored Droduct due to the weight of the
roof when the roof is floating. The following
precautions should be taken by those who
gage floating roof tanks.

(a) Gaging should be performed by two
men, one remaining on the top plat-
form, while the other descends to the
floating roof.

(b) No one should be permitted on the roof
while product 1s being pumped intc or
out of the tank.

(c) No one should bc permitted on the roof
when it is resting on its legs except
inunediately after the completion of
pumping-out operations, which have
jowered the roof from a floating post-

condmons howevcr hould
insofar as practicable.

A\ Whan o raafl ic refloated after having
(U WIS da 1TULH 1D 1t Hivaivu aitv) aviig
rested on its legs, the atmosphere

immediately above the roof may contain
a dangerous concentration of vapors.
Before descending to the roof precau-
tions should be taken to assure that the
atmosphere on the roof is free from
toxic vapors. The gager may descend io

R Y T I iabiin £ Fane ~f tha tan
ine rool it is within 6 feet of the wWp
af tanl chell and a conciderable period
vi 1@IIR J1iVi) GIiU 4 vVitsiuviauvie pviivee
of time has clgpsed gfler pumpinn has

va_pors from the atmospherc above the
roof. No one should be permitted on the
roof and all gaging must be done from
thc top platform if thc roof has not been

above the roof has been checked with a
combustible gas indicator and the
vapor-air concentration is found to be
safe.

When the roof is floating and the normal
operation of the tank does not permit it
to rest on its legs, it is pg_rmj_s,jb!g to
descend to the roof regardless of the
level of the roof below the top of the
shell. Caution should be exercised how-
ever to insure that the atmosphere above
the roof is not hazardous. Before gaging

—_
[4]
-

it musi be deiermined thai the roof is
lavel and ic fully Mlaat tine or at rest on
level and is fully floating, or at rest on
1

s bottom supports.
dependent upon this knowledge because
the weight of the roof displaces an
amount of liquid which varies with the
gravity and temperature of the fuel and
with the extent to which the roof is

large gaging errors can be mcurred
Unless the partial displacement zone has
been liquid calibrated, the actual gaging
‘measurcmcnx will reflect a false liquid
fevel except when the roof is fully

to gaging. Where cleaning of roof is
impracticable, the gager shall enter a
record of the roof condition in the

gager’s field book when opening and

closing gages are taken. in this case, ii is
alnful tn alen nnte affacrte Af ecimilar
ll\dlyl\&l WV @ioV VLIV viivLily Wi 20U 11ai
roof conditions on an gdlggen_t_ ﬂgg!ing

.I.A. 14 ha talla en fram aach hateh and
MAIUUIV ve (ﬂ.l\ o fval vallil iiaivii anu
averaged for maximum accuracy

veraged 10r maximum accuracy

. Gaging Procedure. Innage gages shall be

taken before and after delivery, or receipt by

lowering the gaging bob from the gage hatch

into the gaging pipe until the tip of the bob
| P

...... Loasen Al aba sl -
jusl lUu(.llC§ lllc potilom 01 wne t nn, I.c.,
rafesronce naint The nmduct sut on the tane
reierénce poini. ant proCucCt Cut on Ind ape

g’
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roof is fully floating at both lhe opening and
closing gages. deductions for the weight of
the roof will be included in the gage calcu-
Jations. If a considerabie amount of snow or
ice shouid coiiect on ihe roof during ihe

wlinnd hi the ranfl will arsater nn rlocino
PldLLU U: LV FUVI VY ME UV BIVGLV Vi vavasiiy
than it was at rh_c opem_nﬂ gage. due to the
added weight on the roof. The extra amount

of product dlsplaced can be determined by
taking an ullage gage from top of the gage
hatch to the surface of the product. (This
measurement will be made at the time open-
ing and ciosing gages are taken.) If this mea-
suremeni shows a difference beiween the
Opening and ¢
shall be consid,
The page reading wil! be inaccurate regard-
less of the procedure used if the roof tilis
due to uneven snow or ice load. Winle re-
ceving products into a tank, unless the tank
roof 1s resung on its bottom supports at the
beginning of the delivery, adjustmcnts for
the wcng’m ol tie roof shali be made on

may he affeued by a dnﬂ" ence in the spe-
cific gravity of the product stored in the
tank and that of the incoming product. or
other cuases, therefore, it will be neccssary
1o make corrections for the weight of the
1oof in the opening and ciosing gages of any

receipi inio a foating roof iank. These coi-
cartinne chnauld hs in terme af oravity af
rections should be in terms of gravity of
liquid in which roof is directly floating in

each case. When a roof is only partially float-
ing, it is impossible to compute its true dis-
placement, therefore, the liquid volume at
this small range of depth in the tank can be
only estimated. Therefore, this situation
should be avoided by either floating the roof
completeiy or drawing the hquid away from
contact wiih ihe roof before gaging. Gaging
r'e

PG PU Y . - PRy U,

- PRy PR PRPN | YN
O] 141K) Wllll pdllld.lly ll 91 lls TOULY ¢dll UT

MIL-HDBK-201B
23 September 1971

accurately accomplished
1

placemeni zoné has been

if the paruai dis-
liquid calibrated.

. Gaging Variable Vapor Space Tanks. The

general gaging procedure outlined in the fol-
lowing paragraph applies to the breather.
balloon, and gasometer “lifter” roof type
tanks.

Gages should be taken as soon as practica
ble after receiving or issuing cargo. However,
after deliveries to the tanks have been made,
sufficieni time shali be aliowed for seitiing,

gages are taken

On variable vapor space tanks, the gaging
pipe or well is fastened to the underside of
the roof and extends nearly to the bottom
of the tank. Since the tan!. is closed, the
surface of the oil in the gaging pinc or well is

O ST DR T | SO R S T
not 4. 1ne sdim< iZvel ds THC Sfrtace . e

(=3

duc 1o the difference

zZ
Ul
2
=
l_C_l; @)
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3

1<
betwee'\ the pressure in the well and the
pressure in the space above the oil stored 1
the tark. This ditference in pressure 1s de-
termined by the use of a nanumeter which
is connected to the roof of the tank. The
gaging procedure consists of lowenng th?

gaging bob into the gaging pipe untii the tip

~ va s b o a Any o~
O i€ 000 jum ioucnés et O O1 tnt
tank The il cut aon the tane renrecentc the
ftank. e o cul on the ape represents U

innage and should be recorded in the gager's
field book. Some tanks are cquipped with
built-in mechanical tape gages. These devices
may be used for check or running gages, but
should not be used for final determination
of product received or issued. As previously
stated, hand gaging is the a‘cepicd and t'nc

or vacuum (m mches) as mdncated bv thc
manometer shall also be entered in the
gager's field book with each opening and
closing gage. Innage gages determincd on
variable vapor space tanks must be corrected
for the pressure or vacuum on the tanks as
indicated by the manometer. If the manom-
eter is filled with a liquid other than the
[ 8

e e L. a._i. = Addialmam o
IUUULI lll né tank, an aaait IUlldl du ust-
’
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ment may be necessary. if the tank is under the bulb. For determining the temperature
pressure, ihe correciion is Txade by sub- of heavy fuel oil, or when accurate results
{racting the manomecter reading {(in inches) are wanted more quickly in a tank con-
from the gage, or, by adding the manometer taining a product that is not at the same

temperature throughout, 2 special thief
thermometer should be used. Since the cor-
rect average temperature is required for
calculation of product, it is important the

......... fne sacieina cehall Antanee Nr .
“dortis 5‘5': i0r mieasuiing Sncu Oulages o temperature be determined accurately.
dome innages and a ‘lone” nole for mea- O . Lo caaioo
MVEIL Miupye wnw = b Lt b 1 neErmomeiers must nave auuincda e

suring free water or residue innages. The
short pole is 36 inches long graduated in 1/8
inch divisions with the “0’" mark 12 inches
from one end, a brass angle is attached to
the pole 3/8 inch above the “0” mark to
allow for the nominal sheii thickness so that

" L1

a mendint knfnr. ro
uit proGuly otiTit ic

Tpmnpratnrpc must he recarded to the

nearest degree Fahrenheit. Readings should
be made as rapidly as possible after the ther-
mometer js removed from the liquid to
minimize the effects of atmospheric temper-

[T
&

oA - [
aii measuremenis siari ” Om tne undaersiae o1 ature. Before initial use and at least once a
tha tnm Af tha chall Tha lnna nnale ie 1) foat
¢ Op Gi uik SiNcu. and lVllb yvu- 1S 1vaeth year, Cach thermometel' must be quafa'
1 .

remaining portion of the pole. The bottom
end of the long pole is equipped with a 4
inch non-spark tip to protect it from damage
and 1o aid in penetrating heavy residues. To
gage the comcms of a car, the shori poie

pro!rudcs into lhe dome.

ized in a iaboraiory by comparison with
n

a
c ars
S a@iv
ed

carefully and exammed frcauentlv Thcrmo-
meters with broken mercury column should
never be used.

The thermometer is usually suspended at
least a foot from the shell, but where deck
openings permit, the temperature shouid

preferably be iaken at a point near to one-
1

Thi be the hi third of the radius of the tank from the
s (gagmg point shall be the highest shell. In tanks e!’ over 5,000-barrel capacity,

e ine. wi .
point of the tank shell on a line. with the several openi ¢ desirable through which

longitudinal center of the car. Care shall be
taken that the anglc on the pole does not
resi on a rivei head if ihe sheii piaies overiap

al ngs a
temperatures may be taken, particularly
where the oil is heated in storage.

as thin i . . _
at this point. 12. Time Element. Temperature measure
Tha nnla ehall ha withdrawn and the ail
a1V yvu. MiGU UL VYILIINIGYYLL @liv Luv vu ments are usually laxcn wncnevcr gages
level “cut™ read on the scale to the nearest Lo f 4o ii—meme 4 Amtasemina
eSS taken 101 aCCourmnting puipo W ueieiiune

1/8 inch. If the cut is below the *0" mark,
the reading shall be recorded as *‘shell out-
age” and if the “cut” is above the **0” mark,
the readings shall be recorded as ‘‘dome
innage.” Gages and temperatures should be
entered in the gager’s log and excessive “out-
agcs broughi io the aiieniion of the super-

. Measurement of Temperature. The ther-

invaniary an hand nroduct recei
WivelGly Ua -uu-u, procuct reces

product issued,

When making successive small issues from
any tank, it is sufficient to take product
temperatures each morning. In an under-
ground tank, the product temperature
changes take place slowly because of the
combined mass of the tank and the earth fill
around it, and there would be a pro'hi'bitive

deiay in laxmg proauct iemperaiures at the

mometer most commoniy used for taking beginning and end of cach smali issu¢. This
iemperaiures in ianks is a mercury iype exception should mot apply if the tank
having a range of 0° io 180° F., marked in heaters have been operated during the day. }
1° F. increments, mounted on a wooden If successive small issues are made from an
back with an open metal cup surrounding aboveground tank, additional temperature
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measurements should be taken only if, in the
judgment of the gager, the rate of tempera-
ture change justifies them.

However, if a single issue over one-fourth
but less than sevenelghts of a tankful 1s

wnde tcmperature variations are normal in
large non-working tanks of burner fuel.

15. Tenk Cars and Tank Trucks. In atank car,

one temperature is taken at the center of its
contents. temperature is similarly taken ina
tank truck when required.

16. Gaging for Water. The depth of water bot-

tom obtained by taking a water cut, an oper-
ation usually accomplished by coating the
plumb bob, or tape, with water-finding paste

PN

(chalk or litmus paper is an unsatisfactory
substitute for the commercial pasie). Resting

tha hAak tha ha far abhnue 2D 4a &N
tnt 0Ob on tne voliom 167 aodut 30 16 6V

seconds is necessary to obtain the cut in a
fuel tank. For tanks containing Navy special
or grade heavy, the paste may need to be
covered with lubricating oil. After with-
drawing the bob, the fuel oil may have to be
washed off gently with diesel fuel to reveal

grade heavy, it is advisable to circulate this
product in the tank before any temperatures
are taken or any issues made. Considerable
time is required for a thermometer to reach
equilibrium in fuel oil. This time varies greal-

lv with conditions: it eeldom will he under S

TYared LRRIUIES, s iUVl v UL uniuv J

minutes, and may be 20 minutes, depending
on whether the content of the tank is being
heated or is at atmospheric temperature. The
time necessary for a thermometer to reach
equilibrium in diesel fuel oil or in gasoline is pr
much iess than the time required in fuel oil. i
When gasoline temperatures are taken, it is water and sednment content of a tank car,
nd such measurement shall be taken by coating

to read the thermometer quickly before it is the end of the gage stick with a light film of
cooled by evaporanon. water-finding paste on the graduated face of

' _ ’ the stick. The pole shall be lowered through
the dome hatch to the car bottom and held

nececcary to haun ﬂ\nrmnmp!nr
llv\-vﬂml) AWV SIGYN UiV i i

13. Readings Averaged. All temperature read-

ines are aver d ith tically t ht 1
gs are averaged arithmetically to obtain the in a vertical position until a cut is obtained
average O'J temnc:atu[g The number of on the pasie. Precautions must be taken to
temperature measurements to be taken for cee that the ctick ic not rectine on a heater
2 wiglt L 24 SUILRA 1D 1ivL Vﬁllllb Vi @ livailug

shore tanks is a compromise between ideal
accuracy and practicality, and is determined
arbitrariiy by the oil depth involved, as

[=%

coil. rivet head, suction flange, or other pro-
jection on the tank bottom. The amount of
water determined by taking water cut will be

follows: deducted from the total innage in a tank to
determined product innage.
Number of P 8

Depth of Oil Measurements Where Taken 17. Calculation Procedure. When product is
Less than 10 feet- - 1 Middie of Oil. issued, the official quantity delivered should
10 feet but less 2 3 feet from bottom be determined from the shore tank gages,
than 15 feet and 3 feet below whenever possible. In the event of disagree-
oil surface. ment, shore tank figures govern. The ship’s

15 feet but less 3 3 feet from bottom,
than 20 feet. middic of the oil. ullage gages, being subject to various un-
and 3 feet below controllable inaccuracies, are used only
oil surface. when other methods are impracticable.
20 feet and over- - 3 4 fect from bottom, When feasible, small issues shall be made

middlc of oil, and from small tanks. If. for lack of such tanks,
5 fcet below o1l Lo .
or for any other reason it is impossible to
base issued quantities on shore gages, it may
14. Ship's Tanks. The temperature of the oil be agreed, by proper authority, 1o base the
in a ship’s cargo tank is taken each time volumes on the bunker or barge gages. Si
ullage gages are made for record purposes. muitaneous issues, if necessary, should be

They are taken at the mid-depth of the oil. proporiioned pro raie from ihe shore tank
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total by the use of the ship’s gage where
meters are not provided. For determination
of quantities to be taken upon stock records
upon receipt from ships, pipelines, and tank
cars, see applicable department instructiogs.

18. Uncorrected  Volume  Determinations.
Tank gage tables are used to convert
measured height of product to a corres:
ponding volume of product.

19. Volume

19. Corrections for Temperatures.
Since volume of product varies with
changes in temperature a volume correction
will normally be made on each individual
bulk receipt of petroleum products of 3,500
gallons or over, except burner fuel oils, and

on each individual bulk receipt of burner

£r il recardless of the quantity received
IUCI Ull), TURATUICIS Ul LI uanitity jvvviveu.
When this nrocedure is at variance with the

provisions of existing contracts, volume cor-
rections will be made in accordance with the
contract. All corrections on fuel oils, diesel
fuel oils, gasolines, jet fuels and other light
fuels will be made to 60°F. in accordance
wnh ASTM- Dl"SO table 7. This procedure

o

Example of Volume Correction to 60°F.
140,000%9.9948=139,272
I'} A

Uncorrected quantity in U.S. gal- ]
lons at 75°F. J

ction factor for ob
temperature  of 75°F.
from ASTM-D1250,

7 (APi gravity 14.6 at

sCrve.
taken
tabie
60°F.)

U.S. Gallons at 60°F.

Conversion from Gallons to Barrels

139,272:42=3,316

bt
I

¥ |

Corrections shall be made as follows: The
weight of the roof shall be divided by the
weight per unit volume (such as pounds per

3

Tma smmcema dace ccme mcmbied e i A o
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gallon) of the product at 60°F. The resultant
figure represents the volume in gallons,
equivalent to the roof displacement, and
shall be deducted from the gross quantity at
60°F. calculated for the gage opening or
closing at which the roof was floating. The
weight of the roof will be found marked on
the calibration table.

20. Weight Conversion. In many ports outside
the United States, fuel oil is sold on a weight
basis; in tons or other weight units. In ar-
riving at the weight delivered, the specific
gravity at 60°F. is generally used, but this
temperature may vary in some areas. When
quantity is cnmmned on a weight basis,

volume dctcrmmatlons computed in ac-
cordance with the illustration above will first
be made and subsequently converted to the
designated weight unit as in the following
illustration:

Example of Weight Calculation Gallons to Pounds

139.272x8.066=1.123.368

Gallons of Product —————j T 1

Pounds per gallon corresponding to

AP gravity at 60°F. as taken from I
ASTM-D1250, table 8 (API gravity I

14 £ _+ £
l"odlUU

r.j ’ l

Pounds of Product

Conversion from Pounds to Long Tons

1,123,368+2240=501.5

Pounds of Product < l

Pounds per L one Ton
Younds per Long Ion

Long Tons of Product

21. Records and Inveniory. It is

4201088

records of measurements bc mantamed_
Items such as methods of recording data,
calculations to be made, forms to be used,
distribution to be made, and the iength of
time records should be kept are outlined in

applicable departmental directives.
b. Product Sampling.

1. Sampling Equipment. Approved type sam-
pling equipment should be used. This equip-
ment may be of glass or metal and of a
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ble for the sample desired. The
tests obtained on a sample are of no value if
the sample has been improperly taken, such

as through improper sampling equipment.

- Ly C iizoos cammmla fx mna
ype of Sampies. An aveiage sampic is oné
amncicting nf nronortionate narte from all
COMSISUNE Uf pPropuUiulnest paiis v au

cross sections of the container.

A Tube or Thief Sample is one obtained with a
sampling tube or special thief, either as a
core sample or spot sampie from a specified
point in the container.

An All-levels Sample is one obtained by sub-

merging the ciosed sampler to the bottom of
the tank and then opening the container,
such as by puiling out the cork and raising
the sampler at a rate so as to be nearly full
when reaching the top. These are rarely
avcragc samples because the operator annot

JA _l

pomonal to the depth.

Single Tank Composite Sample is one ob-
tained by compositing equal portions taken
from the upper, middie and lower thirds of
the tank, the tank being an upright cylindri-

cal tank.

Unper Samnle ic taken from the middle of
U‘l I ;JUI’[PI( 12 LanLVil IV JUIv Jjliivue uva
the upper third of the tank. Similarly, mid-

dle samples are taken from the middle of the
tank and lower samples are taken from the
middle of the lower third of the tank. A
continuous sample is one obtained from a
pipeline usually by means of a proportioning
pump to obtain a representative sample of
the material being shipped.
Bottom Sample is one taken directly from
the bottom of the tank or container. It is
used to obtain water, scale, and other con-
taminants from the tank bottom.

The above are a few of the more common
types of auuplca UClIIs used. The type O

4

csample c<hould be noted on the sam

n
St SIDUIU UV UG UL RS &P

. Obtaining Samples. Directions for sampling
cannot be gcnerahzed to cover ali cases.

F <N
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with regard to the type of sample 10 be
taken. Extreme care and good judgment are
necessary to obtain good samples. Samples
must be kept in clean, dry, suitable con-
tainers. For example Volatile Samples (such

ag oncnlmp\ Transfer 10 a2 closed container

and keep in a cool place at 30°F to 40°F if
possible; Light Sensitive Samples (gasoline,
jet fuel)-Transfer 10 brown glass or wrapped
glass bottles or cans. (Coke bottles are never
suitable sample containers.) To allow for
produci expansion and coniraction, fiii the
sample container to not over an inch of the
top. Before filling the sample container, it
should be rinsed thoroughly with the prod-
uct to be sampled. If the sample is being
obtained from a tap or spigot, the connect-
ing lines to the tap or spigot must be com-
pletely displaced by the product before ot

taining the sample. Personnel trained in cb-
tainino nraner camnloc chanld ¢4
sajiung pPivpvi Saliipivy SiivUrY ansv i
sample

w
3

2.

Q

1<

as you nb'ﬂ'n if.. Use waternroof and
proof ink or a hard lead pencil whxch will
scratch or dent the surface of the tag, there-
by leaving a permanent legible marking. Al-
ways note at least the following informa-
tion:
(a) Date and time sample was taken.
(b) Name of person taking sample.
(c) Name or number and owner of the ves

sel, car, or container.
(d) Nomenclature and grade of material.
(e) Type of sample.
{f) Sampie number.

. Shipping Samples. In cases where the testing

laboratory is within the immediate area,
samples should be taken to the laboratory as

soon as poss ssible. Samnles dnnnpd h\/ frpmh'

soon ible. Sample
or express must be nackaeed in reouued
I.C.C. containers. Prior to shipping, prevent
loss of liquid and vapors and protect against
entrance of moisture and dust by covering
glass stoppers with paper tied securely to the
neck; also, screw caps shouid be tightened

down snugly using a wrench.
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SECTION X. HYDRANT FUELING SYSTEM

4.34 GENERAL.

A hydrant fueling system is an underground or
above ground storage-dispensing facility used for the
safe, efficient handling of aviation gasolines and jel
fuel at air bases The syslems are desugned for use
issuing fuei di

e:
‘<
5
3
3
[-\)
=
y O
A -
=
==
o
3
Q
[ =
=4
&
o
e

sssisbaion @

witiun

fueler trucke at
trucks a

s avae

Operational control is at each fucling outlet or at lhe
fillstand by an electrical switch and circuit or on de-
mand by means of automatic flow and pressure
switches. The hydrant system uses pumps to push the
fuel through hller separators underground prpehnes
the apron pavement.
filling of an underground tank with fuel. In many
svs!ems an electrically controlled valve permits the
flow of fuel to the fueling outlets from the pumps
when the circuit is actuated at the fueling point to
start the pumps.

ln newer systems connectmg (he pressunzeo

wrth ﬂat heads Because of fabncalron inaccura-
cies, particularly where field assembled, each
tank should have individual gage charts pre-
pared for it, based on calibration after installa-
tion.

b. Turbine Type Pumps. Installed in each tank is
a 300 GPM or larger, electric motor drive,
vertical turbine pump.

c. Water/Separators. Installed just downstream
from me pump oeyona a basket type strainer

P £la

M O laIger iuwer
te

W

at the hvdrant

LR A L1

fueling outlet. It is i stallcd a pit near the

s Maofiiolice FMassen? Vshia Cora az ansden] cmloa
€. Ljuciing CoOniros vaive. Samc as Contrdl vave
excent cmaller cize It ic in the came nit and ic
except smaller size. It 1sin the same pit and 18

similarly controlled.

r n.«£ _1 — n o A L — | 9 i _a_1?

1. LAjUueiun, rump. A scl-primung, norizonia,
rantrifitoal numn slactrisa matnr Anaratad ~ran
\t\vllllllubﬂl Pullly, wivwiilv 1LV MV vyvlﬂ!vu, v T
trolled by same electric switch and circuit that
controls the defueling valve, is also installed in
the same pit

o linuid I ovel Cronmrral nlue It ic inctallad at

2. Liguid Level Control Valve 1t is ingtalled at
the fueling outlet st helow the counler vaive.

ing o Just delow the ¢

This valve is required to keep the lateral pipe
full of liquid (to keep vapor out) as the defuel-
ing operation is completed. It may be either
float or hydraulic actuated.

4.36 OPERATION.

Delivery of fuel to aircraft is made by connecting a
hose cart to the hydram outlct in the airﬁcid pave-

and rcrafr are vroperl ounded in accordance with
instructions before startmg fueling operations. Where
pressure operated systems are installed, the system
will be started by pressure drop on connection and
stopped by aircraft shut-off valves.

SECTION I. INTRODUCTION

5.1 GENERAL.

Pipelines provide the most efficient means of
moving petroieum overiand. Althodgh initial con-

AL

U

struction costs of pipelines are relatively high, oper-
ating costs are relatively low. Thus, the longer a pipe-
itne remains in usc the jower becomes the unit cost

0’ movmg PCI UII. npcum:; aIc CUHSUU(.(CU anu

-

'
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used by the military when the need arises to move large
volumes of petroleum products over a pamcular area

for an exiended period of time. There are two generai
categories of military pipeline syste‘r'—ir a-icrminal
and inter-terminal

Teorton tacemimal mimalicna auictmceme 2ca siaa-d saaislio
Hilraswicrnunal pipeiince dysici 4IT UdU WwWiLlunl
bulk terminals or denots to interconnect storaoce
bulk terminal v depots to inter<onnect storage

tanks, tanker loading and unloading facilities,
tank car and tank truck loading or unloading facm
ties, drum filling facilities, and in some cases a pump-
ing station for an inter-terminal pipeline system.
These systems permit receipt, storage, and issue of
petroieum in buik form. They ace normauy aesxgned

)

5.4 GENERAL.

All pipeline systems consist essentially of piping,
OL'G-.nk wihiah ghe holl nat

nlanm fAawe:
Wniln cu:iX peus

iCuin iU W,

numnc
peiipo,

which furnish the force to move the petroleum; and
valves by which tn i. Tt

)
e,
8

flow is COI’!UOIICG. in

tions of pipe may be welded or coupled and may be
emplaced above or below ground, although above
“““ instaliation is preferred for ease of

S.3 INTER-TERMINAL PIPELINE SYSTEMS

Inter- ermmal lpelm ystems are use

<
2]
4
5
=
o
=%
in
4
B
=]
53
Q
[
2

Sectlons of pipe are euher weldcd and placed bclow
ground for permanent installation, or coupled and
laid on top of the ground as a temporary installation.
These systems are designed to be operated at pres-

Y

sures up to 1000 B s.i. or more for weided iines and

5.5 PRINCIPLES OF OPERATION AND MAIN-
TENANCE.

Basic prin
nance are generally common to all pipeline systems.
Detailed operating and maintenance procedures must
be developed for each system, taking 1nto account its
design, its mission, and the availability of personnel

and spare parts for the equipment. Each military

ciples of pipeline operation and mainte.

department is responsible for the preparation of
Adatailed Aneratino and maintenance nracednrec far
detailed operating and maintenance procedures for
pipeline systems for which it is responsible
CCTINAN IIT INTD A TEDMIN AT DIDET INE CVQTEMC
SECTION 1. INTRA-TERMINAL FPIPELINE SYJILEMS
S SENFRAL contained in Chapter Qartinn H1 and Adstailad
S.6 GENERAL ontained wapter 4, Section ! and detailed
coverage of maintenance is covered in Chapter 6,

Since these systems are an integral part of bulk
terminals or depots, detailed coverage of operations is

5.7 GENERAL.

Since inter-terminal pipelines are used to connect,
and move bulk pelroleum products between depols

Section I1].

for such a system as well as its operation and
maintenance.

DINrg 1AM A~/ assss “’i

5.8 PIPELINE COMM

Communications are norma
means--ielephone, teietype, an

lly by electrical
radio. Messenger
............. a hy oAl

ne and i1l [P
LUllllllU(llLdlIUll Uy dll, IllUtUl dild WdlInNIi Pdill’

o.

o
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5.9 OPERATIONAL CONTROL OF THE
SYSTEM

In a military pipeline, the tanks, pumps, and
tubing form a single closed system, usually containing
several million gallons of fuel in process of transport.
Operation of this system is handled as a unit under
the direction of the chief pipeline dispatcher. The
chief pipeline dispatcher is normally located at the
base seaport terminal or pipeline headquarters. He
exercises central control over the types, quantities,
and dJestinations of all fuels pumped through the
system. He controls the starting and stopping of all
pumping operations. He is provided with continuous
and exclusive communication with all pipeline in-
stallations and operating units. His functions include:

a. Scheduling. Weekly and monthly schedules of
fuel deliveries, based on the phased petroleum
requirements.

b. Records. The chief dispatcher receives and
analyzes hourly reports from pumping stations,
tank farms, dispensing stations, and other in-
stallations, of all fuel receipts, deliveries, and
supplies in storage. )

5.10 PROCEDURES FOR DELIVERY TO PIPE-
LINES.

Before fuel is drawn from storage for delivery
through the pipeline, it is first sampled and tested by
laboratory personnel. Upon receiving clearance from
the laboratory that the fuel contained in a particular
storage tank meets specifications, the chief dispatcher
may then schedule the tank for fuel delivery.

a. Single Product Delivery. When quantity clear-
ance is received by the chief dispatcher, he
schedules a definite time for the start of a
tender (batch) of fuel from a tank, or group of
tanks, through the first pumping station.

b. Barching Two or More Products. When two or
more different types of fuel are to be handled
successively in the same pipeline, the dispatcher
must schedule the successive fuel tenders in the
proper order, and he must provide information
so that each pumping station and the delivery
point know the time of arrival. amount, route,
and destination of each tender.

48
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1. Batching Order. Successive tenders of fuel
should have approximately the same gravity .
The size of “transmix”, that is, the volume
of contaminatcd fuel at the interface of
successive tenders, is then at a minimum.
The greater the difference in gravity. the
greater the volume of the transmix. Water is
not used to separate products because of the
great difference in gravities between water
and petroleum products. A fuel should be
pumped preferably in front of or behind the
next fuel in the following list: Aviation
gasoline, motor gasoline, jet fuel, kerosene,
diesel fuel, and distillate fuel oil. However,
fuels can be run in any sequence.

2. Dispatching Information. The chief dis-
patcher controls the movement of all tenders
from the starting point to the delivery point.
He determines the location of the interfaces
between tenders from velocity-of-flow and
worksheets and informs all pipeline installa-
tions of the estimated time of arrival at each
pumping station, tank farm, or other in-
staliation concerned. The information
includes the type of product, color, gravity.
and volume. The suggested order for trans-
mission of dispatching information is as
follows:

(a) The type of product to be pumped.

(b) Route and destination of the tender.

{c) Volume of fuel in the tender.

(d) The time the tender is scheduled to be
started.

(e) The time the head and tail of the tender
is scheduled to arrive at each installa-
tion.

(f) ldentification data: color and gravity.

(g) Disposition of mixed plugs.

(h) Any other instructions required for
mixed product operation.

5.11 PROCEDURES FOR RECEIVING FROM
PIPELINES.

When notification is received that pipeline ship-
ment has been scheduled, the supervisor in charge of
the receiving terminal checks the receiving tanks to
see that there is sufficient room for the tender and
that the tanks are clean. He notifies the dispatcher if,
for any reason, delivery must be deferred.

<
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Interfaces are identified as they pass each inter-
mediate station by gravity and color checks. Dis-
patcher is notified by teletype of time of passage and
all other pertinent data. On arnval, the new tender is

switched to the appropna(e direciion by simuitane-
5 ar tha facona Aa nf £iial
LNg 3 UL Vi1 Jucl

ously ciosing the vaive

i.llu UPCIIHIE uu, va
n.cmn-hm will not ufv receiving terminal of dis-

pgsmon of the interfacial mixture into slop tanks or
into storage where minimum effect on fuel properties

is incurred.

5.12 OPERATING REPORTS.

The eniire fiuid conient of ihe pipeline sysiem 1s
....... ad €nr hoanely by tolanhAanas and talatuvna
‘“UUII\EU v Hvuli vy ‘UIVPIIUII\- alu u-l\.\yyv
renarte from tank pcacers who measure the fluid
reporte from tank pgagers who measur the flnd
content of each tank in the system

§.13 FLOW MANAGEMENT

a. General. Fuel flow between tanks, pumps, and
pipelines is controlled by block valves located
at appropriate points. To be able to direct flow
where it is desired, station personnel must be
thoroughly familiar with the layout of ali pipe,
manifoids, and vaives ai their siations.

b. Identification of Lines and Valves. Each pipe-
line should be numbered, and it should carry
the same number throughout its length. Each
station shouid be consirucied according io a

.......... snta unluac

conm A "
siandaafa iayout. All connections, gate vaives,
and nsociaecd

station la _y ut plan, complete with componem
numbers, should be kept by the chief dis-
patcher, and one copy should be kept at the
station. Pipelines should be color coded accord-
ing to MIL-STD-161, ldentification Method for
Bulk Petroleum Product Systems. This standard
is mandatory for use by the Miiitary Depari-

The main purpose of patrols is to detect actual
or potential leaks and breaks in the line; secondarily,

MIL-HDBK-201B
23 September 1971

patrols serve to discourage sabotage and pilferage.
Patrol schedules are irregular, so that saboteurs and
thieves cannot count on free time for their purposes.
Breaks in the line or major ieaks, are usuaiiy detected
lamy quCKly D)’ pump stauon operawrs lrom SUC"OH

engines. Station operators should investigate im-
mediately any unexpected or unfamiliar sounds.
Minor lecaks, and the points where leaks or breaks are
likely to develop, are detected by oil seepage or dead
vegetation and reported by pipeline patrols. Methods
of pipeline patrol include walking, motor vehicle, and
airpiane.

5.15 PIPELINE MAINTENANCE.

Proper patroling of pipelines often discloses po-
tentiai aanger pomls pefore serious oamage occurs,

Maijor repairs too large or complex for operational
personne! are usually performed by specialized main-
tenance crews under the direction of maintenance
supervision.

5.17 PIPELINE CLEANING.

Foreign materials accumulated during construc-
tion, repair, or operation may block the line and cause
consxderablc trouble and rcduced elhcnency of pump-

interior of mochnes and are zenerallv cheduled to be
run through the pipeline at periodic intervals or on an
**as needed” basis.
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MATINTENANOCE
IVRORALS L NI UL
CECTINN T INTRODIICTION
DL\ IIVIV 3 RINB ANV UNRAVLY

6.1 GENERAL.

This part covers maintenance normally performed
by skilled operational personnel such as pump oper-
ators, enginemen, electricians, and machinists under
the control of the fuel depot supervisor. This work
may include inspection. servicing, vaive and pump dis-

parts, rewinding of electric motors, dxsmandmz and
overhaul of prime movers and pipeline installations or
alterations are the responsibility of maintenance
forces. These forces may or may not be assigned as
part of the fuel depot organization. The applicable
technical pubiiwtions shouid be consuited for tech-
nicai

tion to mechamca] details are essennal to
proper maintenance. The premises, buildings,
loading platforms, fire stations, pumphouses,
dikes and piers must be kept free of debris and
surplus equipment and materials.

b. Equipment Records. The supervisor should
obtain all pertinent information regarding the
facilities provided, including detail piping lay-

ut, general pipeline maps, utility and signal
diagrams, manufacturer’s equipment specifica-
tions and operating instructions. This informa-
tion shouid inciude ihe design data, perform-
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Inspection Resp insihilities. 1t 1s the responsi-

H o Q2

bility of the supervisor to establish an inspec-
tion program, with emphasis placed on safe
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of pump. The maintenance program should be
coordinated with the corrosion control and
conservation programs. A well kept set of leak
records is a necessity. Records should include
the type, cause, and location of each leak as
weil as the type and cost of repairs. From these

records, corrosion conirol and conservation can

tions may be allowed as the result of sound and
demonstrated reasons, the supervisor should see
that all pumps and other apparatus are operated
in accordance with the operating instructions
included in the appropriate Military Technical
M’anuais or manut’acturer’s equipmem manuais

-
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equipment when necessary, the provision of
proper ventilation, lighting, tools, scaffolds,
ladders, etc. Only qualified personnel should be
allowed to enter pits, tanks, buildings, or en-
closures where fire, explosion, asphyxiation,
and simiiar hazards may be encountered. Weli
lmormeu umgem anu eri PCISOI’I"CI are mosi

I
SFEC TV

mearatinng and waint a adiiea Thie

UPDI“XIIIB aliv i@l IGII\-V ylwb\l\l 45889
nspection .reg.'am shou!d enc!udc an msnec-

lnspecuons and special inspections, as for
example, inspection of fire-fighting facilities.
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The supervisor should review carefully each
inspection report and take remedial and cor-
rective action as necessary. A thorough and
careful wvisual mspecuon to inciude tank

repairs. Tank interiors should be mspected as
prescribed by MIL-STD-457. In addition to
regular scheduled inspections, supervisors
should be inspection conscious in their regular
duties to the extent that they are always on the
alert to note deficiencies, impending break-
downs, ana any lmproper conmuons or proce-
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improvements.

. Inspections Prior 10 Use. New construction and

facilities that have been on standby basis should
be inspected prior to acceptance of reactiva-
tion, to assure that they will meet requirements

anc tunc ’r\n ac cn'nnﬂﬂ_ WHF'\ nlam-n m nnera
a:o o TL 00 _ .o aloecan Ao L.‘ Siimarvicne o

tion. The officer in charge or the supervisor and
his staff should make 2 complete visual inspec-

operatlonal vnewpomt wnh special attention
being given to safety, fire prevention, and fire
protection features. The facilities provided at
various military activities differ to such an
extent that no detailed check list for initial

mspecuons can be inciuded in this handbook
Many of the common points to be noted are

—

. Security. That proper provisions have been
made against admittance of unauthorized
persons and the proposed security provisions
do not unduly restrict the access or move-
ment of the operating personnel, particularly
in an emergency.

(9]
2
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4 e communications

facilities provided are conveniently located.
That these facilities are so arranged that they
are free from interruptions during the trans-
mission of emergency orders durning opera-

tions.

3. Tanks. That aii tanks have been iesied
W

leaks, cleaned, and equipped with prope

aCllXHUI IC)
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4. Access Facilities. That access facilities for
operators, such as stairways, ladders, and
platforms are provided, and are in the right

locations and properly guarded with hand-

. .

Q..

stairways are provided at points where fre-
quent or rapid entrance is required or where
operators must carry sampling equipment
and tools.

S. Emergency Shutoffs. That in case of acci-
dent the flow of oil can be readily shut off
from a distance by means of properly lo-
cated valves. That the electric power may be
cut from individua! units without affecting

the entire area.

6. Piping. That the entire piping system has
been tested hydrostatically to 1% times the
allowable working pressure (not less than
100 ps.i)). That the piping is properly sup-
ported, adequately anchored, and has

A Oavikilie t nes,
TRsuUgn niXicuily ¢ y'C-ef“ C‘.'tr:'.!'

the connection to the attached

the relief of excessive pressures due to
thermal expansion of the product.

7. Large Vaives. That large vaives 1o be oper-
ted under pressure are provided with re

8. Cast-iron Valves. That cast-iron valves,
originally installed in place of steel valves at
critical locations such as at tanks or piers,
should be replaced with steel vaives when
possibie withoui inierfering with the depot

..... i Thoas s “P.A.-.. al valune aea
UPCId\IUII 11at >ull ICIH )l vaivey dic
available for replacement

9. Bonding and Grounding. That proper bond-

ing and ground protection is provided.

10. Identification. That pumps, valves, and
lines have been painted and stenciled for
identification, and that buried pipelines o

cables are marked by ground markers or off-

c,

nNAaTYIMNANMA R YrYrimary 1ir
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1. Pressure Gages and Thermometers. That movers should be tested and inspected to insure
the piping has been equipped with an proper performance and eliminate breakdowns
adequate number of pressure-gage connec- that might cause costly delay during the trans-
tions at critical valve locations in the pump- fers of products. Lines should be walked and
house, oil pier loading connections, heaters, checked for leaks; hoses should be visually
and tanks. That thermometer weiis are inspecied and only hose showing successful
placed at heaier inieis and outieis {outside testing within the prescribed pericd should be
of tanks). That thermometers and pressure used. All other facilities to be used in an opera
gages of suitable quality, size, and range have tion, but not herein specifically mentioned,
been installed and tested and are protected should be checked to make certain they are in
against vibration and surge damage. satisfactory condition. During operations,

operating and maintenance personnel should

12, Machine ry f‘unnic T"}"‘! exnosed movino K R R _ _

p hi drd remain alert to observe performance and to
parts of machinery are guarded to prevent note any defects in the machinery. Undue
injury to personnel. wibrations cuas boayio S

- M o VIUldllUlI), UVCIIICCUIIE, ﬂllu IHIPIUPCI W\thllls
12 Tanle aud Enuinsmoant That nassecar nressures should be renarted and invectioated
1. PRV VIN] “riu d.Juiprriic T, 1ilat Mvveal r TEEYY VIFWEIS VT AVPVEITS e kst verspmtve
tools and auxiliary equipment have been Careful observations and prompt reporting may
provided, and that lockers are available for often prevent serious damage and costly repairs.
their storage. d. Periodic Tests and Inspections.
14 Ventilation. That all hn!!d!no( gsngg!a!]\/ . aem
I. When extensive changes or repairs have been
pumphouse or pits, are dry, clean, and prop- NV SR ST S W I PR SR
. . . . < * * HduUuc, 4 1uLdl m:pcguuu JIVUIU UT viuticu
erly ventilated. and a detailed report prepared, showing the
aors in arezs whers ai general condition of the tanks, piers pumos,
lllﬂl FIUUID dii diIvad wiivic Ui 0’«' LI -
may occur are gloned oap _Or)g[[v 1rapoed bOllClS oil and steam lines, power facﬂmes
drain. That sump pumps are mstalled propes- and communication systems, heaters, filters,
ly, where necessary . buildings, boundary fences, roadway drain-
age ditches, and water-supply systems in-
1L Tioleimos That illumwmnatinn ic adannate P PN R . .
10, Ligriir Lidl IUNgHauUn 10 autyuay, Cludlng, Wells.lntakes and reservoirs.

for convenience and safety and that the
fixtures are of the correct type and are
properly installed.

2. Freezing Weather Precautions. A special
inspections should be made early in the
autumn of each year in climates where freez-

7. Ground and Orainage. That grounds are ing weaiher is encountered to assure aii
adasnataly aradad anAd Arainad That Ailas Aeniome nea fir;abinemios am 3 ab_a PR,
aulquaily EIdUVU aiiu uidinicu. irnai UIRTS Uiaind dic nuuunumug dnu  idL necessary
<1 rrnl_ndinn tanks are to nroner orade and in r\rpt‘nuh.)nc are taken en t at steam linac
SULIURLRCINE ENAS QI 0 prOpLT prakt ane i prelaeuida S EIv lanva SU gt oswvaiit ey,
good condition. pump bleeders, heater drains, other small

18. Signs. Thai “NO SMOKING™ and other drains, traps, radiators, water jackets, small
umening cione haua haan nastad and nthas pipelines, pumps, and valves are not dam-
WGIIIIIIE JIBHJ ilave vellit yUDi‘vU‘ aliuy uvilici aged by freezln
necessary warnings signs are at hand ready &
for use. 3. Tank Accessories. Regular inspection should

v N o~ r . o T 3 N hn made nf ths annarent canditian Af all

‘\’ ner M]e{)‘ lnal ple[s are equlppea [n IS i LY I ﬂyllﬂl\lll A A AT A YA 1) i all
---------- 1zdders. life oreservers. small tankage and tank accessories; including pres-
CIIICIECIILY 1auuciy, Hc pl I YL, DdInan M re
boat, and first-aid equipment. sure and vacuum rclief valves, flame arres-

tors, and vent screens, exhaust fans, cargo

20. Fire Protection. That adequate fire-fighting and sump pumps, motors and their protec-
equipment and supplies are avmlable and tive devices.
thai firsi-aid fire equipment is charged and
aranarly lacatad 4. Pier Facilities. Regular inspection of the
PIUP‘-II] IULaiLug, . < T

piers should be made to assure that they are
¢. Operational [Inspections. Prior to starting a in good condition, free from surplus materi-
major operation, pumps, couplings, and prime al. and that deck openings are closed. That

52
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faciliies such as lines. valves. and electrical
bonding equipment are n good condition
and protected from external damage. That at
least one suitable small boat 1s avatlable and
accessible for emergcnw use. and that a suf-
ncpem number 0 v

checking the future condition and future
operation of the pump.

(c) Stand-by Operation. Except when the
tank is empty. or if a bypass valve direct-
ly from the pump to the tank has not
been provided. pumps installed at in-
dividual storage tanks not in normal use
shouid be tested each week by running

al _ S £ _ = i R | — a1 Ny
: : 101 aesignaied Ccriou Ol
S. Cargn Hose. The inspection should deter- the p”"‘"ps : 'A ated penc |
tirman allAunnn tho rnradun~t ta riesnlatoe
. . : , . . wuine anUwilig vt prouuct U Liituna
¢ that the cargo hose is the type and size
min g P back into the tank. If the tanks are
best suited for the kind of product handied.
That 1t is pronucu witl @ buili-in gmundﬁg emptv or b\'pass valves have not becn
at1
a6 enuivad and i stored on 3 provided the pumps should be turned
CONQuUTIUT a1 Jgvyuiituy @iy 1o Swurvu va g , bv hand
weather protected hose rack when not n over b} :
use. 8. Electrical Equipment. The chief electrician
b do AN — o lemae cbimiid A ben Ahanbad fe should be instructed to make period inspec-
0. ponaing. Au pici gnes Snouid Pt Lnciatu ) . . )
determine if they are properly bonded 10 2 tions in addition to casual checks during
eround connection sunk below the pier at a routine operations 1o assure that all elec-

point near the unloading connections. and
also at the shore line if the pier approach s

mcal motors are kepl clean and properlv

_a - _ 1 n r__ 1.
: - d(]JUSlf.'U l(dIlSlUfﬂK’ S(dllOﬂS ana 4t recacr
Ahle )

of considerable length. If protection from ind distribution panels shcu!d ecerve

strayv electrical currents is required. insulated v
routine inspection and service. Periodic

pipe jonis should be provided at or near he r v

shore inspections should also mclude communica-

. Pumps and Compressors. Pumps and com-

pressors will be periodically inspected for
alinement, wear, packing. seating of valves.
lubrication, etc. In making the periodic
inspeciinnsl pamcuuar ducmmn SHUUIU U£

(a) Performance Test. Pumps should be
thoroughly inspected whenever their
actual performance compared to the
desugned periormance or the inilai per-

tion systems and other electrical equip-
ment. After alterations or additions have
been made to an electrical installation the
map and diagrammatic sketches of the elec-
trical ilayout shouid be verified juintiy by
the >upc1v|>vl dld the elecinician as

a
meanc nf familia arizino the cunervisor with
means iamiianzing e supcrviser will

any revision recently made. Spare cable and
fittings should also be checked as to their
proper storage location and condition so
that it can be made ready for emergency

use on short notice. Cathodic protection of

Y R d..oimn smcss o Alodae sl R P R P . -
10TIMaNCe  Quming 8813 naicaies inat tanks and lines should be tested quarterly
ranacity nnd nraccure aun n”nn n f ) S — = 3

SEPELILy @R prtosuit havh o ddntn Yl by speciaily trained and quamlcu personnei

also be done when the per-
formance uf any of several identical
pumps in the same service is below the
normal performance of the others.

(b) Operation Test. Acceptance tesis on (i of
PR WU 1 I WU [P VPSRRI Sy ohall e siiba deiema) Al b D L. Lo a3

pulllpb Srnoutd oe run 4nau lIICll pLiionn- sneén anda ituoc typc) snouia ve buD‘]CLlCU 10

rhoarkad ncainet tho enocificatione an nil nraccurns tact tn 114 timae tha narmal

afiCC CNTIRET NS0 Wl SpEliliCations afl Cli Prossurd 8561 O /4 Umds nt #noimia

liminary operation tests should be con-
ducted with the product to be handled
at the optimum pumping temperature to
establish a basic rate or performance for

pressure equal lo 1% llmes the allowable
working pressure. During regular inspection
heaters should be tested at 14 times the
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allowable working pressure: and in making
this test air must be vented from heater
before the pressures are applied. All pres.
sure tests of the oil heater and piping
shouid be made with the hand fuel pump.

4mcn men A sl O ~

CIdS 4IC 11 UL, LU THUW Ui Ul
chnld he at the rated canacity nder cuch
snGuUiQ Of atl In€ 1alcl Capacity. Lnior sud
conditions, if the pressure drop 1s con-

siderably higher than was found to be the
case during acceptance tests, or if the oil
temperature rise is not in accord with
expected results, the heater should be dis-
mantied. inspected, and cleaned if neces-
sary. When heaters are dismaniied for
ucannlb incy snowid ot ilSpQCiCu i
indications of corrosion and a recard made
of the finding for future reference. This is
to determine whether or not corrective
measures to retard corrosion are effective. It
is impossible to set any fixed intervals for
heater inspections as the interval will be
deiermined largen by the use of the heater

hn finl M ancrocion ic
UCI 13 \.\’llU)lUll 0D

,.
&

yted cleaning, 2 heater chould be
lnsoeclcd hereafter at intervals not to
exceed 6 months until it has been
definitely established that the corrosion has
been checked. Otherwise. heaters will not
usually be opcned up as long as they are
tight when pressure tested and perform
satisfactonly. .

10. Pipeline Inspections and Tests. Pipelines

in a military depot should be tested for leaks
periodicaliy. This may be done while the
iines remain filied with ihe same produci

uscd in noimal UpClauUn) PIOVIUINE au tne
air ic eliminated from the section selected
air 1S eiinunated irom the section selected
for testing. The test pressure is to be 1%

times the normal operating pressure but at
not less than 100 pounds per square inch.
In conducting this test a 10 percent drop
in pressure will be allowed for the first 2
hours. after the valves have been closed and
pressure estabiished. if the pressure drop in

PRSI DU [ o Wy Py N, | PO RPN
ln's ”’TK €XCCeds JuU percent, e a iedn 1S
.\-.J.-. Kl indiratad Tha loal muet hoe In.
provamy inGiCawwd. and Kdn Thust Ov W@
cated and renaired immediatelv. After re

pairs have heen completed. the test must
be repeated until satisfactory results are
obtained. These tests should be recorded
and covered by report.

)
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1. Steam Plants. Boiler or steam plants oper-

ated exclusively for military fuel-storage
depots are the responsibility of the boiler-
house opera(or Hydrostatic tests and
mspecuon of furnace waiis. oax’ﬂus nsula-
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follow the general mlhlar_v requirements for
such services at military installations.

and metering equipment of all kinds should
be inspected according to established proce-
dures.

and Thermometers. All

periodically examined and checked for
accuracy. If they are used frequently, the
inspection should be made any time there
is reason to question the accuracy of an
tnstrument.

14. Buildings. Buildings should be checked

for alinement and the phyvsical condition of
the foundation, also in regards to gencral

condiiion, and pariicuiarly as io fire haz-

T

arde Tha avtasinr chanld ko ~haslad (A
airudd. 1L CALLIIVI DMIVUIU UL LIILLACTU iUl
condition of gutters, downspouts. paint,

roof, chimney, and general appearance.

15. Tank Car and Tank Truck Racks. The

supervisor or his assistant should check the
raiiroad smmg to determine that ail rail

{ the track is level along
the loadmg and unloading stations. The
pipelines at the stations should be in-
spected to make certain they are covered
with earth or otherwise protected from
possible physical injury. The supervisor and
operator shouid aiso see that raii bonds and
as well a i
joints, w
stalled. They should see that the drin tubs,
tools. and flag stop signs are on hand. The
hoses and connections should be inspected
to assure they are in good condition and
are supplied with built-in grounding con-
ductors where required. Bonding facilities

AL 4
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at tank truck loading racks should be par-
ticularly checked. The trap or screen in the
line from the unloading connection to the
storage tanks should also be inspected. and
cleaned when necessary. Tank car and tank

tenirlb ranl etrii~turac walluwave and
tTULh iravhn dLiUuLiuivy, YWAdinvayos. any
ladders, at loading stations should be kept

in good condition, and loading arms,
swing-joints, piping. and valves should be
kept free of leaks.

16. Fences. Boundary fences, where provided,

should be inspected for condition and
alinement of posts, for loose or broken
wire. and for conformity of the bottom of
the fence with the ground.

17. Roadways. Inspectors of roadways within

the depot and on its approaches should in-
clude the condition of the grade. drainage,
surface, and need for additionai surlaung

f'e YU PULPE ROUNPRP FOT SN

Uil COncie i€ TU4duUd iné Ccon ul Urn Wl(ll
recnort tn (II'\AY’JIHQDD "\(\IP( l""ﬂl‘l{t MnNn.
respeCt 10 sudgrdinage, neigs, {fracks. un

evenness. and errosion of earth along the
edges should be noted.

ieoad  Tearke Railecad tracke within
V8. Railrcad Tracks. Railroad tracks within
the depot area s should be checked for aline-

ment, elevation, drainage. surfacing. condi-
tion of ues. tic spacing, loose spikes. and
rail joints. worn rails, derails. worn and
loose switches and frogs. and the condition
of tresties. and cuiverts. Whiie making the
inspections. the purpose for which the
equipment is used should be borme in
mind. For example. a track used as a siding
only might be reported adequate although
it had defects which would be corrected if
such defects were found on a main line or
service track.

e. Fire Protection Facilities. At a military in-
stallavion the fire chicf 1s responsible for all its
fire-fighting facilities, their testing, mainte-

This

PPN PPV sl
voived it

nance, and operation. The fire chief will period-
ically furnish his superior and the supervisor
of the military depot with reports on the con-
ditions of these facilities. Fire pumps, lines,
and equipment Wthh have not been in use

ment chncf or d| trict ﬁre marshai lx is EOOd
practice to hold fire drills in different loca-
tions each month at about the time the fire
pump and auxiliary equipment are to be
tested. Ali reguiar depot operating personnel
should be informed and drilied under various
assumed emergency fire conditions, to quickly
locate the proper valves to be closed and the

equipment to be shut down in case of emer-
gency in order to minimize the spread of fire.

. Fire Pumps. The fire pumps should be
checked for pumping capacity and pressure
at intervals designated by the Chief of the
fire department. For specific instructions

see list of publications.

I f‘nnnhno_\; Couplines

T LNV

depot should be checked to see that they
are interchangeable and will fit all fire
hydrants. Should the hose coupling threads
used in neighboring municipalities or indus-
tnes be different, suitabie adapters should
be rcauxl) aCLCSSlOIC IOT useé In case ne)gn

oc  0on ire hnce at a
128 on ireé nose at g

3. Hose. Reserve stocks of stored hose should
be kept in a dry cool piace where they are
not exposed to the rays of the sun. Fire
hose should be inspected and tested in
accordance with existing regulations. In-
spection of stationary fire facilities at-
tached to storage tanks should be made in
accordance with rules prescribed for each
terminal or fueling depot respectively.

SECTION I1l. TANK FARM MAINTENANCE

3 GENERAL.

section outlines the bmad requircments In-

=
,.

6.4 MAINTENANCE SCHEDULES.

Maintenance schedules as prescribed by Military
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the possibility of equipment failure. For maximum
effectiveness, schedules should be geared to local
operauonal procedures in order to pmvnuc for fuli

- PR S DI U DI P ISR P PR ey
utilization of available personnel UUIIIQ. slack opLra-
tiona! periods. Past operational data and anticipated
maintenance requirements will prove useful in the
development of such schedules

- Ad . bl iana 1. msy L e omsmecizat Adniinbnanmisnn i
a. MACcrunery rriseory (LCquipzrrcrie vidire (Il(lll((/
osonrde chanld he asctahliched for mainr niecec
NLCAL U UD JLIVUIU UN Lotlagu il 3w llluJul rl\-\.vd
of equipment. These records will show repair

data and will also serve as a guide for future
maintenance planning. The equipment manual,
which includes information in regard to the
facilities provided at an oil depot, such as maps,
specifications and manufacturers’ operating in-
siructions, eic., is one of the most imporiant

record, each important unit requiring periodic
inspection, maintenance, and tests, be listed in
a card file, or loose-ieaf binder. A simple form
that will show in chronological order pertinent
information in regard to inspections, tests,
adjustments. repairs. or replacement parts.

chaanld i n Thaca ede chatild hn meamara

SNOUIU SUlIiCe. 11EesST C4Tas Snouwd ot preparca

not only for pumps, valves, compressors,
nly lor pumps, valves, compr

engines, and motors, but should also include

cargo hoses, tanks, meters, heaters. filters/

separators and other equipment pertinent to

plant operation. If the card system is too

elaborate, it may become burdensome: if it is

simpie and auuraleu I\Cpl it will be o 1
W o -

va aly Ty smgizen ¢
vVaiuc. 2O INSuT L

due, the s
card file wnh a mkler or La}c dar le wh)ch
should be referred to regularly at some desig-

nated time.

b. Periodic Overhaul and Inspection. Machinery
and equipment should be disassembled for in-
spection and overhaul after use periods bascd
on either passage of time or gallonage handled
or operauing hours. For establishment of use
periods, the maintenance forces should be
guided by technical publications and bulietins
of the service concerned and manufaciurers’

6.5 TANK MAINTENANCE.

Tank Grades. Gravel or equivalent aggregate
bases or tank grades should be so maintained

ABBOTTAEROSPACE.COM

that the bottom of the tank is higher than the
general grade of the adjacent natural or estab-

| S B § . =3 1__ _1 ™ _ . _ 1} Lo_aa bR 1
snea grounda ievei ne tank oouom will be
found to be about 12 inches higher than the

heavy rains, or frozen surfaces or sonl havmﬂ
high runoff. The grade surface should be sloped
gradually downward, away from the elevation
of the edge of the botiom sheet, to meet the
yard or tank farm grade; the shoulders thus
formed shouid be surfaced with crushed rock or

...... nmtacial ~neadendad sielh  Aselal of
similar material, penetrated with asphalt if
available. This will allow adequate drainage of

the drainage ditch system and will reduce ero-
sion of tank bases, and corrosion of underside
of tank bottoms.

Shoulders bordering bases should be graded
to ieave protruding edge of tank bottom sheet
or boitom angle if there is one, visible at all

away from tank bonoms malenal should be
added and well packed under the tank bottoms.
Steps should be taken to fill these voids imme-
diately, thus preventing further undermining of
the bottom of the tank. Some of the older

tanks at military bases may be found to rest on
v nentas olalba YT P P | erses bl e~ Aices

CONCiCieé Si1dos, proviucy ubud(l) iU u XUulL
the loading more evenly, having a curb extend-

ing upward several inches above the tank

bottom elevation. This curb, in many cases,

admits and retains water between the tank and

the curb, causing the tank bottoms to rust. In

such cases the curbing should be removed or

drainage shots cut into the curb to permit re-
al

remain, the space between 1he curb and the
tank shell should be filled with asphalt or other
suitable matenal or properly calked.

b. Tank Painting. Painting of tanks at intervals

dictated by local conditions is necessary and

imporiant 101 genera: appearances. tne preserva
tion of steel, and for the reduction of evapora:

camouﬂage renuldnons Pomons of the shc!l
and bottom, particularly near their juncture.
should be examined for evidence of excessive
corrosion. Tanks should be painted in accord-

~——’
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ance with standard applicable military color
specifications. Tank tops. particularly where
the tanks are used for storage of volatile prod-
ucts should be painted preferably in a very Light
color 1o help reduce losses due to evaporation.
it is somctimes necessary to use special corro-
sive-preventive paints on bottom juncture,
especially where exposed to excessive dampness
and salty atmospheres.

Interior coating guide lines for tanks at mili-
tary installations are cited in DoD Technical
Manual entitled “Interior Coating Systems for
Surfaces in Contact with Petroleum Fuels™.
Wwaiter Botroms. Tanks in military esta
ments should not carry a water bottom. How-
ever, if a tank bottom is known to leak, or is
suspected of leaking, a water bottom should be
used only for as long a time as necessary 10
remove the tank product on an emergency basis
and make the required inspection. Repairs to
tank bottoms should. of course, be made as
soon as conveniently possible.

. Tank Roof Leaks When tanks are cleaned, for

repair or for other reasons. the entire interior
should be inspected. In vertical tanks this in-
cludes the roof structure, the underside of the
roof, the internal valves or swing lines, and
swing line cables as well as the tank shell and
bottom plates. If the roof of a tank leaks it
should be sealed. Large leaks in the roof of a
steel tank should be calked by first inserting
oakum oOf WicK before applying the
calking compound. Some riveted tanks may not
be tight at the junction of the roof and shell.
Where such tanks are in volatile product service,
and it is impossible to stop the vapor leak. the
tanks should be taken out of such service. If the
roof of a gasoline or jet fuel tank is suspected
of leaking. it may be tested by applying soap-
suds to the seams or )oints at a ime when the
pressure inside the tank is building up due o
thermal expansion or when product is pumped
into the tank.

PacCKiiig

. Tank Ladders and Stairways. 1f tank stairways,

handrails, platforms or catwalks are unsafe.
they should be repaired or strengthened imme-
diately. When practicable. ladders in a perpen-
dicular position should be changed to slope not

Y

as boimamealil, e And aimedl
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cally. Ladders that have excessive sway should
be adequately braced.

Tank Grounding. Tanks mounted on concrete
saddles above grade should be grounded by
means of a driven ground rod and ground wire
connected to the tank shell by brazing. Above
ground storage tanks in direct contact with the
ground need not be grounded.

. Concrete Tanks. Inspect the base and roof seals

in concrete tanks for leaks. Never permit prod-
uct to touch the underside of the roof.

. Tank Linings. Care should be exercised in

entering a lined tank to avoid damaoce to the
entenn g 2 lned tank to avoid damage to the

6.6 TANK FITTINGS.

Tanks not equipped with a floating roof, assigned
to gasoline and jet fuel service are normally erected
with pressure-vacuum type vents, while other storage
tanks in fuel oil service will be supplied with free

vents.

a.

ke ot f e Al e e nevtevy a -, .
The vents on tanks havin workin

Venis.
pressure exceeding 2 p.s.i. will require frequent
attention and should be checked only by per-
sonnel who are familiar with the operation of
pressure-vacuum venis operaiing under high
pressure. In case the vents are provided with
screens, the screens should be cleaned or re-
placed at the first sign of corrosion or clogging.
For safe operation it is necessary that the mov-
ing parts work smoothly. To insure continued
smooth operation, where stem-type pallets are
used, the stems may be cleaned with kerosene.
If the parts cannot be readily cleaned by the
above methods, a miid iiquid metai poiish wiii
be found effective, but all the compound
should be removed from the cleaned parts be-
fore placing them back in service. The pressure
and vacuum vents as illustrated in figure 2
represent the types normally used at milnary
oil storage activities however, any other type
will consist basically of the same moving parts
and therefore will be subject to the same clean-
ing methods. It is very important that the
weight of the pallets be adjusted to permit tank
vents to operate within the pressures recom-
mended for the tanks on which they are

inctallad
insianca.
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be kept frec of dtrl. rust. and Ioosc dc_posnls or
other foreign matter. While cleaning the flame
arrestor. if any loose matter is lodged between
the corrugated sheets, the bank should be
biown out with dry compressed air; the inspec-
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tion cover shouid then
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danger of condensate freezmﬂ It is necessary
for the operating personnel to be fully in-
formed and become familiar with the operation
of vacuum vents and flame arrestors, paying
particular  attention to cold weather pre-
cautions.

‘r’ssun’ and i"ac'uum Vent Valve Sertings.

tanks are usually operated at pressures not
exceeding 'z ounce. Pressure and vacuum vent
valves on cone roof type vertical tanks and
small horizontal tanks are usually set to relieve
at % ounce pressure or vacuum. In addition to
the almospnenc type tanks therc are also pres
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hhnuals/M.mufacxurers Speuf‘«.allons should
be checked to determine the safe operating
pressures, and if this information is not avail-
able. it should be obtained from the responsnble
Military Service. It i :

mation ref:ardmﬁ !he lank in question can be
secured. It is important that the vents be ade-
quate in size, or excessive pressure due to fast
filling rates may cause damage to the tank roof.
It is equally important that the vacuum side of
a pressure and vacuum vent is operating prop-
erly. and of adequate size, in order io preveni

tanl Aiieion icoiin o o~ e ers
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. Gage Harch Covers. Gage hatch covers on

gasolmc tanks shall be kept upor (1gm except

AP TUARAQ T NE TIANT TTM caonaratro Hhaoa

. Swing Line Assemblies. If the use of a

. Automatic
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e various fuel depots are
€ variou el depots are
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p3pe covers at t
g¢ covers at

equipped with thumbscrews or wing
permit keeping covers fastened tightly when
tanks are not being gaged. If the threads on the
bolt are stripped or painted over, or for some
other reason cannot be properly tightened, the

defect shouid be remedied. When secureiv

quired and i ordered Some gage hatches are
equipped wnh spring hinge and gaskel. If the
spring is not working properly and does not
keep the cover tight, it should be replaced.
There are other hatch covers, equipped with

gaskels only, which Sh()uld be ChCCI\Cﬂ to mdke
..... obo,

asket i

o oacket chould he promp tlv ro.
101, gasket should be promptly re
placed. If volatile fuel tanks are equippe d with
gaskets only, they should be checked to make
sure that the gasket is providing a proper scal.
and if not, the gasket should be promptly re-
placed. If volatile fuel tanks are equipped with

gage hatches and covers, consisting of a stan-

dard pipe nipple with screwed cap, they should
ha ranlacrad unth caticfantary qnn.nun.«l anoe
(%S ‘ICPIOLCU Wlul Ssdalidiattiuly GPPIUVCU éds&
hatch. lt has been fnnnd that screwed caps are

tile fuel lanks that can nenher be kept vapor
tight nor repaired to be kept vapor tight, es-
pecially those that do not have a beveled edge
or gasket. should also be promptly replaced.

. Foam Chamber. If foam chamber connections

are not vapor tight, they should be made tight.
Open foam chamber and inspect diaphragm. If
cracked or broken, it should be replaced.

swing
ling assembly has been discontinued. the
mechanism at the top of the tanks should be
removed. Any openings, due to this removal,
should be permanently sealed so that no vapors
can escape.

Gages. Automatic ground level
reading tank gages should be maintained

accordance with manufacturer’s instructions.
Connections to tank should be kept vapor tght.
especiaiiy when in use on tanks storing gasoline,
jet fuels, ana similar proc cts. uagessnoula be

Xe e
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agree with the average of several hand gages
taken under ideai conam ns. After originaj

rharbaAd anainct anAd readinoc at reonlar in
ViGNV U GEUIIIDI lHang I\:ﬂulll&.ﬂ as lbb\‘lul A8
tervals to make sure that they are in agreement.

If the M-tvpe gage is regularly used. the oil seal
should be maintained. M-type gages which are
not 1n use should be removed and all openings.
caused by this removal permanently sealed.

h. Valves. Cast iron or semistee! brass mounted
tank valives should be replaced with steel valves
when the tank can be conveniently emptied.

i. Draw-off Valves. Leaking water draw-off valves
should be replaced when tank storage levels and
operating conditions safely permit. Brass and
brass mounted water draw-off valves should be
protected from exposure to ground spill fires.

Thnen nen savasa)l tiieman Al A earvatinen tuina ot
1neie are severar types Oi CONSETvation type sior:
aoe tanke found at mglgg_;,_r\. mcml! ations. Most com-

mon are the floating roof, and cone roof with internal
floating pan tanks.

2. Convenrional Floaring Roof Tanks. Floating
roof tanks and the pninciples are described in
Chapter 4. The success of a floating roof tank
depends largely on the seal between the floating
roof and the shell. If the roof is not absolutely
level or is sticking. necessary repaisrs should be
made.

1. Weather Precautions. Maintenance of float-
ing roof tanks except for the usuai painting

B PUR ~ i Vi
and inspection is praciically negligible when
tha tammnnestnea iec ahnua {ronrinng ho ~nl
(S 219 |‘—|||"¥|a UIL 10 gauuYe ll&‘-l—lllb. ER SAVR VR )

ﬂoaunn roof presents some dlfﬁculnes
which can be troublesome in areas subject to
very low temperatures or heavy snowfall
During the summer months these roofs re-
quire only routine attention because rain
water 1s drained from the roof through a
flexibic drain iine or aliowed o pass ‘lhmu:'h

P N T A A ]
i pruuuni anda JUiaincu
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bottom. Where water is allowed to pass
through the product by means of an open
drain. ample time must be allowed for the
water to settle out of the product. and then

1t must be dramed from the tank bottom at

-
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reguiar specified intervais. and especiaily
before the tank is opened for issue. Where

lang marmade Af avirama ~nld nea nat tienally
10ng peivldd Ul CAUCC LUKV &I 11U uduatly
encountered come  tank fnrm oneratorg
TnlLuinaaty,  SUSN ahnn salin O

aliow snow and ice to collect on the floating
roofs. During periods of thaw. the collected
water must be drained off. Where long
periods of extreme cold are encountered
causing the temperature of the product in
the tank to drop below 32°F. some tank
farm operators avoid draining waier from

eha ¢tanl I\" Aisein a tha o tnr mmmthe R
LT tdiun UU UUIIIIE LI “[lllcl IO L"Y
clocine off the mmllnv roof drain. Unless the
closing oft th I am. Uniess the

regular roof dram is watertight water may
accumulate in the draw off line and when
the temperature of the product in the tank
drops below 32°F. the accumulated water
will freeze and rupture the drain line. Where
water drains directly through the product.
ice accumulaiion may form on ihe iank

hottnem in tha farm of inver ad ~lae In
DULLULIE 131 WG UL UL Jy ||EU l\,ILIKD 3l

order to avoid excessive ice accumulation on
the roof, when the regular roof drain 1s
maintained in a closed position, it is some-
times advisable to pump or siphon water
over the tank shell before it forms into ice.
In any case. the emergency drains must

remain open and operaole to relieve exces-

Io“er end of lhc ﬂexxble water draw offlmc
should not be bianked or otherwise piugged.
but remain in operating condition and
periodically opened to guard against water
accumulations in the line. Snow should be
removed from the roof prompuy after cach

to raise the ﬂoaung roof to its hjghest posi-
tion, thus facilitating snow removal. In
northern climates. it is essential to have suf-
ficient personne! available to dispose of a
heavy snow foad. Where it is not practicable
to completcry remove snow from the roof

______ P 3_: i a4
Pl["”"”) diier a sorm. UIIHCU SNOW just
ho lounllod ranen af thoe maccihiling of
< aCVCLCG oTLGUST Ot pOssionny ol

tilting the roof. Any accumulation of snow,
ice or water on a floating roof must be taken
mto account when gaging the tank. During
long freezing spells check at frequent in-
tervals 1o insure that roof scals are not

[ {0
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frozen to the tank shell. Roof must not be
hung (not floating on product) when there is
any possibility of snow or ice accumulating
on the roof unless adequate shoring is pro-
vided to prevent collapse of the roof struc-

maintenance agency for specific instructions.
If primary or secondary scal material are not
in good condition they should be replaced,
or painted if so recommended by the manu-
facturer. Rim vents should not be permitted
to become clogged. Screens, if dirty, shouid
be cleaned; if corroded should be replaced.

Keep manhole covers tnohﬂ\/ bolted, to mini-

LA A=) % A0 LRYRES Upsitay UL, L naid

mize evaporation losses. Thc seal of the
floating roof will compensate for reasonable
variations of the tank diameter or out-of-
roundness of the shell. However, the sealing
mechamsms \ay snck or puu away from the

efficiency of thc roof and should be cor-
rected by leveling the tank. The ladder and
ladder wheels must bhe free 1o move freely If
there is any indication of sticking., wheels
and movable joints should be lubricated. If
the vertical guide gasket does not fit snugly,

nenditat avnnaratian dnarasacac Thic ~nonAdd
PlUUULl CVd}lUldllU]' lll\.lLd)(.D 1nis Conai-

tion should be corrected. Check moving

parts, cable and sheaves of the automatic
gage. Keep roof free of debris. Keep all parts
lubricated and serviced as necessary. Check
pontoon interiors from deck manheads for
corrosion and leakage.

. Precaution Against High Winds. When float-

ing roof tanks are expected to be subjected
to hurricane conditions, high winds or heavy
rainfall, it is important that advance action
be taken to prevent roof damage or loss of
product by imposition of excessive water

when ﬂg_a_l_in_g roof tanks are full or nga[!y
full causing the sealing ring to extend above
or otherwise contact the top angle of the
tank shell, it is imperative that the following
precautions be taken: If bottom water is
present. espccially in a floating roof tank
equipped with a siphon drain or open drain,
dram off the water to the lowest practicable

ABBOTTAEROSPACE.COM

to best operating practice but will minimize
the time required for draining mounting
bottom water during heavy rainfall. In order
to minimize the danger of wind damage,
when a ﬂoatmg roof is at maximum or near

|gm lower the roof oy

lnspect the roof to ascertain that drajns are
operable and emergency drains open; also
assign qualifier personnel to drain water
from the roof and tank bottom as necessary
to prevent roof damage or product loss
dunng periods of high winds or excessive

The weather predescribed for the conventional
floating roof tanks are not applicable to the
internal floating pan tanks and therefore the
disposal of rain and snow on the floating pan
does not present operational and maintenance
difficulties. However, in cold climates, screens
installed in the shell vents of internal floating

pan type tanks may become clogged with snow.

and cleaned as necessar) The internal floating
pan roof has a stiffened rim at the outer edge of
a single deck. This rim space is normally 5
inches and is closed with a continuous resilient
type fabric seal. Each column supporting the
fixed roof is provided with a column seal. All

a
e im tanbe ara enihiont ¢ wnar and chanld Lo
) I I UWdHIRS alt SUDJTLl LU WEdT altu SI10uUu ue
t

are in operating condmon Malfunctnomne seals
can cause the pan to hang, resulting in possible
damage. Improper operation of the pan can also
result if the pan is equipped with adjustable
supports and these are not set at the same
height. Exireme care shouid be taken to assure
that pan supports are sct at the same height.

Cleaning of Petroleum Fucl Operating and Storage
Tanks.

6.9 BUILDING AND YARD MAINTENANCE.
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Cone Roof Tanks with Internal Floating Pans.
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be repaired,; gcnerally. warehouse floors are
designed for a given allowable working load
expfessed in pounds per square foot, but if no
sign now exists, the loading capacity of the
floor should be determined and a warning sign

TRy S n e L L I |
pOSlCG; 1T tne 1100r1 15 0venogucdy, ine maiteriais
tnrnd shoanld ho radictribhiitad n landinas unsll
tuicy UlU UL IvuDLIIVUIILY TUaUIIiEg wil

of the door d mndows i faultv t}us ondi-
tion should be remedied. Buildings should be
repainted as conditions warrant. Check all fire
extinguishers, electric fixtures, outlets, and
safety automatic controls.

b. Yard Maintenance. The following items related
to yard areas may require frequent inspection:
The general appearance of a plant is a very
important feature. A ciuttered yard generaily

— P Py P P Py S -y —
indicates poor and negligent operation. Any
materiale ar anninmant that rannnt ho etnrad
maitnas OF CQuiPpMEnt wiat Cannét O¢ S1CICC
indoors because of inadequate space, and has to

be stored outdoors, should be arranged as
neatly as possible, and protected from the
weather and physical injury. In no case should
any equipment be stored in a dn’veway where it

= - - P [ ay = . ] Lo Tt A g |
unVCW'y conaiuon, ne y Id snouiag o€ uramcu
nennacly Twainana Aitahae Ailbae and Anluacte
ylvybll - ATAINaERS UiltViIivy, ViRV, aliu vulvLI w
should be kept clear. Scil erosion should be

arrested. Roads erosion should be arrested.
Roads should be kept graded and pavement
repaired. Fire hydrants should be kept cleared
of weeds and other obstruction. Road signs
should be provided as required for safety.
Speed limits shouid be determined and posted.

Ta_ L —..1 1 L_ t.__.a i JUR D DU P E) ) Y .

ris snouid o€ Kept ciean a uramcu. miaru-
falde anAd avnnead minalinae ehall ha idoantifiad
IVIVS aliv v:\yua\ru Ply‘llll‘) SIMAil UV IuViiLliIvG
according to color code. Fences, and gates
around depots shall be kept in good condition.

6.10 PUMP MAINTENANCE.

In order to get the best performance from the
equlpmenl and to minimize repairs, pumps and their

associaied units should be operaied in accordance
urth tho Anarating inctriuntinne enmnliad ho tha mann
Wit 5V U ‘r.ﬂll‘ls HOURULLIVID JUPPIIGU v 13

. Th VT
repairs 1o pumps will deoend in a large measure on
thc care given the pumps durmg acceptance tests and

Rt e A el i e I el T,

<
lubricated, and in good adiustment. Some of the

more specific items that can affect the operation of
pumps and which should be carefully checked before
making mechanica! adjustments to the pump itself

are:

2
“.

)

Pyumn Pinino orindirally cherk the candition
Jamp ping. reneditaay nelik e conaiien
of the suction and discharge piping. Clean and

inspect the strainers for indications of mesh
breaks. Scale or other deposits in the piping and
on strainer screens will cause increased friction
and decrease the pumping rate. Inspect the
bypass and check valves, since their failure may
resuii in serious damage io the pump from

SUTEE O
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. Pump Leaks. If a pump leaks, make sure the

proper type packing and lubncant is used. If
leaks persist, mechanical seais shouid bhe re-
placed or instalied.

.Almemenl Alinement of the pung and its

. Pump Grounding. If pump motors are

grounaea the ground connecuons snould be
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eC”l('al Any deiects in ncaij Cifculls,
anrtinilocly, thoaen lancead —ans oo e
partiCuiany in0sSC 10Caicd neali pumps ana
manifolds should be remedied. The overload

protection devices should be checked to assure
that they are operating properly.

Cornlnte Ans: avesmnand cmavioms sonmls ;e morieno
oajel ANy €XpOosea MOvinig parts on pumps,
ench ac oearc revonlvine counlinoe ate  chonld
VL A5 plars, ivyUiving YUUPunigs, vk, 30U
be s_hleldﬁd with suitable guards to prevent

odic inspection. If several pumps in a pump-
house are provided for the same service, their
use should be scheduled so that each pump has
about the same amount of duty on the line.

. Suction Difficulties. Suction troubles, in-

cluding stoppages, will often be the cause of
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pump operation and maintenance difficulties.
Through necessity, pumps built for one set of
condmons ma) be operated under qune dif-

nroducl to be handled as it may cause suction
difficulties. The temperature of a volatile prod-
uct such as gasoline and the elevation, above sea
level must also be taken into consideration in
determining whether or not the suction lift,
under the existing conditions 1s within the suc-
iion iifi capacity for which the pump is de-

cionad D ciintinn diffisiltioe mav rocauile
alsll(ru 3 Ullly UL LIV JUliiVUIUILY i@ 1voulrl
from an air !ggl in the suction line or a su_fﬁng

also be due to tramp matenal
including s&.ale from pipelines getiing into the
pump suction strainer or even into the pump.
Much time and useless effort spent in locating
stoppages, diagnosing faulty equipment, setting

the spnng tension on rener \ralVC‘S eic., can be
nnnnn A thn e

of at Iem twice the norma] dlscharee pressure
of the pumps. Several vacuum gages should be
available where positive displacement pumps
are installed. Connections for gages should be
provided on suction and discharge sides of
pumps, and provision made to proiect against
A

Artemindinin csimon sailecndl o e L
aestrucuve SUrge vioralion Of 107Ces.

i. Pump Testing. When not in normal use the well

typc and transfer pumps serving the storage
tanks shouid be periodically iesied by operating

naninat a aAlnen Aicsharsa valua unth tha
(I(Cll‘ dsﬂl(l)( a wiudc ul)blldlsb yaive wiili v
mannallv onerated hunass valve onen to allow
manually operateg bDypass valve to allo

Yy
the product to circulate back into the tark. In
case of low level tank inventory, where lack of
suction or lack of bearing lubrication will re-
sult, the pump should be turned by hand. A log
should be maintained showing dates and time
of test runs.

ar Acrnre in a nnmn ac in anu athasr minan A
al UvLuio il a pullip ad i oaily vuiti pitee vl
machinery. In order to maintain a pump at or near

the efficiency it had when new and to keep mainte-
nance cost at a minimum, periodic tests should be
made to determine the total head developed and the
delivery capacity of the pump. When a test indicates a
very noticeable reduction in the head ami capacity, it

62
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is a sign of possible internal wear. The pump should

then be opened for inspection. If remedial action is

not taken |mmednate|) total falure of the wearing

paris may resuli, causing considerabie shuidown time
e

anAd avracciua ranair ~ncte Tha cratntios alaceno
QLU CALLIMNYL 1LV pall VOUdW. LIIC pulatnig et
should be remaoved and all of the wearino naric
....... o emoved ac O g caniyg pars

checked for excessive clearance. Worn parts should
then be replaced in order to restore the original
efficiency. Manufacturer's instructions should be
followed when handling major overhauling.

mdlcales that the stufﬁne box is operating satis-

factorily with no undue amount of heat or

leakage, it should not be tampered with. How-

ever, if it is found that leakage at this point has

increased and cannot be reduced to normal by a

slight tightening of the stuffing box glands, it i
A P

ab . L ta Pl PUYY SN
Cdic LIIc

time to shui down the unii and I
tennhla Th voctnra tha etunffina hav ta ite nria.
LUVURIC. 1V 1MWV UL Dlullllls UUA WU W Vil

inal condition, check the following: After
removing the old packing, check the shaft for
trueness “and make sure it is centralized in the
bore of the stuffing box. If the shaft is off
center with respect to the stuffing box bore,
the packing will be tight on one side of the
shaft and ioose on the other side causing exces-

packing will be forced between the bushing and
the shaft, resulting in a scored shaft which
increases packing wear. Always replace old
packing with new as recommended by the
pump or packing manufacturer. Take steps 10

provme and carry in siock an adequaie supply

............ o Al manlbing far

of proper type and size of packing for iep
ment purposes. Install the packing in accord-

nent P puUSsTs. . VAL paLRInp T el

ance with instructions of the manufactuxer

b. Mechanical Seals. Mechanical liquid seal sys-
tems, if properly instalied, may be beneficialiy

appiied o new pumps, and some oider iype

mamdmtfiinnal asienmee camlanionn tha Ald cmathad AF
Enifiiuga: pumps, rEpiacing uie 61l Mmewida Gi
chaft nackine Manv new numne are now heino
snaft packing. Many new pumps are now peing
purchased equipped with mechanical seals. An

adequate supply of replacement parts for each
mechanical seal in service should be carried in
stock. The manufacturers will recommend the
type of special parts that should be kept on

\—"‘
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hand for cach seal. As seals quite often differ
for each type pump. the manufacturer’'s name
and scal number on each unit should be
checked when working up a spare parts list. It is
pointed out that in the event of sudden failure
of the sleeve or carbon ring on a mechanical
seai a sizeabic ieak wiil aevelop it is hard o

be dralncd fmm lhe bearing housing and the
bearings and housings thoroughly cleaned. On
sleeve beanngs make sure the oil nings are round
and frec to turn with the shaft. Qil piping.
coolers, and oil sumps on force feed systems
shouid aiso be drained and cieaned ('noroug'niy
Make sure the oil passages aic not plu;st.u

'k the 1ournal and the cleeve for wear; if

ck the journal slee

found excessive, replace with new parts. The
ability of a sleeve bearing to carry its load
successfuily depends entirely on ihe il be-
tween the journal and the sleeve. Particular
attention should be paid to lubrication during
stariing peniods in order io preveni metal-io-

mntnl nsimtase Tha secafidd 1ifa A0 4 hal)l lancios
nictdl CONaCil. 1€ usciuy i€ O1 a van U‘rdl“lb
correctlv annlied and cunitahly luhricated ic
correctly apphed and suitably ubricated s

limited only by fatigue-flaking of some part of
the load carrying surfaces. Ball bearings are
selected to give satisfactory operation over long
periods of time. The actual length of service
gencrally depends on whether or not the bear-
ing has been {ubricated properiy.

. Misalincment. Misalinement is frequently

caused by suction or discharge piping strains.
Remove the suction and discharge flange bolts.
If the piping springs away from the pump
flanges, 11 1s an indication that piping sirains on

Aln miies mea amiroimes .L,. ionlimaceam Danlicna
(8114 Ld)lllb dic \.dubllls (114 Hll)dllllClllClll l\ca.unc

un the ninino with
up the piping
es so that the pipe is self-sup-

ausc no strain on the casing If
pump anchorage fastcnmg have loosened, caus-
ing vibrations, they should be tightened and

alinement rechecked.

=
»
3
=
3
o}
=
=

. Centrifugal Pumips. When tests or plant require-

ments indicate that the pump is not delivering
its rated head and capacity but is operating at

M

i-
Nl n

!

23 Septem
its rated speed. the loss can generally be attri-
buted to excessive wearing clearances at the
impellers, the channel rings. or the balancing
drum, or possibly to plugged impeller or casing
passages. Dismantle the pump and check all
wearing parts for excessive ciearances, repiacing

worn parts when necessary. At the same ume,
acn‘\ﬂ romn\nnn 'znx (f‘ﬂlp nr dpn(\cll(
asing, removing any scaic or geposits

impeller passages and the liquid-seal piping or
passages are clean. In the case of horizontally
split casing centrifugal pumps, special attention
should be paid to the clearances between the
casing and the channel nngs, casing nngs dif-

| faces; and, there-
fore sufficient Llearance should be allowed on
the diameter to prevent dampmg of the parts
by the casing when the two halves are as-
sembled. Failure to regard this precaution may
result in distortion of the sealing parts and may
preveni prope! compression of the flange gas-

.......... r LR Y

occurrence of reducuon in head and capauty‘
check with pump manufacturer for alternate
materials of increased hardness and resistance
to corrosion /and erosion. Longer life of the
wearing parts will be obtained, resulting

fewer shutdowns and iower maintenance cost.

. Rotary and Gear Type Pumps. Providing the

installauon and application are correct, the
pump will require Lttle attention. Pumps
should be lubricated in accordance with manu-
lacturer s instructions. if it shouid be necessar)

are norfar rloan hafnaras roaccamh
are perfectly clean belore reassembly. Al
should bhe ggrgfulh inspected, worn parts re-

The gaskets on the pump housmg or case estab-
lish internal pumping clearance, and should be
carefully replaced. All wrinkles or rough spots
should be smoothed out. Do not substitute a
differeni number of gasxels or gasket materiai

el n Aiflncanme ehinlanne thmen obhnd il
WILil 4 UllicCicint llIILNlC)) uiarn al Ullsllld“)
inctallad an the niimn unlecc intarnal wear indi
INS1anea O Wt pump Umidss iniérna: weéar indl
cates that a thinner Qanket is necessary. In re-

assembling, tighten (he bolts dlametncallv
opposed to each other, pulling each bolt up
evenly.
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Frequent inspections of waterfront facilities and
equipment are necessary to insure safe and efficient
operations. Hazards, failures, and breakdowns, in this
area wili have greater disrupting effects than those
occurring almost anywhere eise in the plam Uperal-
ing personnel regularly stationed on the piers must
constantly be alert to detect, re
deficiencies. Supervisors should make frequent formal
and informal inspections and carefully review and act
on, reports submitted by other inspecting and operat-
ing personnel. Maintenance of waterfront facilities is

discussed in greater detaii eisewhere in those sections

report, and correct

Af ebii B ALl Aol siial 4bLo asscea o tlias
Ul ugw || IIUDOUR, UTdilllg will Ulc 1lypc Or I1dcClity
concerned. While oneratine forces are not responsihle
concerned. Tt Operaling 10rces are notl responsivie

with each of these sections lo the extent that they are
able to properly inspect new construction and exist-
ing facilities.

a. Cleanliness. In maintenance, emphasis should
be placed on neatness, order, and cleanliness. In
order to avoid vapor accumulation drip pans
shouid be kept clean and free of accumuiated
oii drippings.

b. Hose-handling Equipment. Hose-handling

equipment should be serviced frequently.
Cabies on hose rigging equipmeni shouid be
Ailad and fran fen et and chnanld ha tactad
VIILA aliu 1IVe 11U TUDL, allu DIlUUIU UL LLoLvu
at least semiannually

c. Bonding Cabies. me pier ooncnng system
1. A ez adiaA, 'y - -

Q
¢

a rr. _._ T__ . — Y __ . _ . Lo a—_a_ 3 _a * _a_____1
d. Hose Tesiing. Hose musi be tesied ai intervais
Af 1 manthe tn 114 timac thoair warlina nrac
v - IV WV 1 /74 WHIIIRD MMIVAYG "Vll\llls }ll\-)
sure. not to exceed 125 nsi. If necessary to

test at a pressure in excess of 125 ps.i., hose
design specifications should be ascertained
before testing. Hoses should be marked with
the date tested.

e. Communications. Communication facilities
must be kept in good operating condition and
only approved equipment used where gasoline
and jet fuel are handled.

f. Electrical System. Electrical systems should be
carefully inspected. with special attention given
to explosion-proof fixtures and fittings.

ABBOTTAEROSPACE.COM

g. Fire-fighting Gear. Fire-fighting gear should be
inspecied regularly and aiways kepi ready for

nes

h. Cathodic Protection. Cathodic protection
systems must be inspected and maintained by
qualified personnel.

6.13 BARGES AND TANKERS.

Vessels are designed as clean or black according to
the grade of product last carried. Clean vessels are
those in refined product service and black vessels are
those in crude and black fuel oil service.

a. Tank Cleaning and Gas Freeing. The purpose
of tank cleaning and gas freeing is to insure that
the barge’s or ship’s tanks are in condition to
receive cargo without contamination of prod-

rinte Loanod men

UL, Hacaiu lU nicu

1 Py |
lU 1T anyu

and b
aliu uic

vapor-air mixtures. The life of the vessel de~
pends upon the treatment given its tanks. For
this reason, tank vessels are usually semi-
permanently placed in either clean or black oil
service. Biack-oil producls create a siudge which
cannot, uy 1c5u|¢uuus, be uiSCnafgt‘:u with ihe
general cargo. This sludge, therefore, has to be
steamed or washed down to get it out of the
tanks. Tanks carrying gasoline cargo are subject
to corrosion and collection of loose rust. This
rust must be removed at regular intervals to
prevent product contamination and further re-
iease of flammabie vapors even after l'ne lanks

e ™
i llUlllld.lly LlCdlICU In

are €
compartments by any meth
of the vessel and therefore should be defened
as long as the cargo can be handled without
contamination. However, cleaning is required
when danger of contamination exists; and
coupled with gas freeing, it is necessary prior to
internal inspections or repairs to tanks.

b. Corrosion of Vessel's Tanks. A highly corrosive
gas is formed when petroleum vapors are mixed
with a slight amount of oxygen, especially
when the vapors are present over stagnant sea-

nda

et Rattnm nlatine dnse nnat <o
St. TGGC

DULTUL ylallllb ULy 1UL LU

acid formed bv sweatmg and saltwater ballast
mixed with the residue from cargo remaining in
tanks or probably by a weak acid liberated
from sea-water ballas

.\l/ “
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Ferrous (iron) corrosion is of consequence
mainly when it occurs with gasoline and jet
fuel. This is especially noticeable in cases of tanks
with thick, brittle, dark rust layers. In tank
inspection, care should also be taken to observe
the conditions of rust on bulkheads, beams, and
ladders. When large amounts of rust are found,
the inspector should have samples of the rust
analyzed to determine its nature and possible
effects on the cargoes. Cargoes which are
loaded into tanks containing corrosive agents
may be so contaminated that they become

unacceptabie.

c. Preparation of vessel's tanks. In the prepara-
tion of tanks for the next cargo, each tank
should be evaluated individually, with due con-
sideration being given to the product and grades
last carried, as well as to the product and grades
to be loaded. Any admixture of even a re-

mainder {a heel) of one product with a sunerior
mainGer (3 0t 01 ONRC proGuUls Wilh a SUper

grade of cargo being loaded is undesirable and
should be prevented especially when loading

T hina H
Table | is a guide for

gasoline and jei fuel.
preparing cargo tanks for receipt of petroleum

products.

6.14 PIPELINES.

Pipelines must be propesiy identified in accord-
ance with MIL-STD-161. They shouid be tested peri-
odically for leaks, using the normal testing procedures
as outlined by the military activity concerned. In
some cases this will be accomplished by applying
pressure at 1% times the normal working pressure but
not less than 100 p.s.i. Consideration will be given to
pressure increases or decreases which are caused by
changes in ambient temperature.

In conducting this test a 10 percent drop in pres-
sure will be allowed for the first 2 hours after the
valves have been closed and pressure established. If
the pressure drop in this time exceeds 10 percent,
then a leak is n;gbab!v indicated. The block valves
should first be checked for proper closure and the
test repeated. If leaks are still indicated. the leak must
be located and repaired. After repairs have been com-
pleted, the test must be repeated until satisfactory
results are obtained. These tests should be recorded
and covered by report. Leaks in valves and piping
should be repaired promptly.

If the pressure-relief equnpmem or bypass valves

aea irmmraman-li ond ~r imetalla
aiIt 1I lp[Ui l‘) Bct W lll) dllCU CALC))IVC PI‘D)UIL aue
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to product expansion, will result. Therefore. some
means of pressure relief is necessary and may be
accomplished by installing bypass with a pressure-
relief valve around the line valve. or by replacing a
line valve with one having built-in pressure relief.

If the pipe supports have settled or become dis-
lodged, they should be repaired or replaced. Piping

should neither sag nor be free 1o sway.

Pipelines should be painted for their protection,
when necessary, utilizing the prescribed coating
materials. Pipes, hangers, and supports under piers
which are submerged by high water may require coat-
ing with an antioxidation solution. When under-
ground lines are exposed for inspection or repair care
should be taken to prevent small breaks in the protec-

ra md localized

tive cnatino
.....

tive coating.
electrolytic corrosion.

Economy of operation requires that steam lines
and steam tracer lines be insulated and that such
insulation be properly maintained. Expansion joints
of certain types and clamp type couplings require
inspection and takeup. This may be done by operat-
ing personnel. When limit of packing takeup is
reached requiring repacking or when hne strains or

1ndiie mavamantce
ungdue movements are Gbse."-'ed t

Such breaks permit a

be notified at once.

A written permit must be obtained from the depot
fire chief or officer in charge and posted in the job
vicinity before any welding, flame cutting or burning,
sand blasting, riveting. or any other work is started
which may be a source of ignition in any potentially
hazardous area. Except where emergency conditions
make it absolutely necessary, no welding. burning.

11 ho narfarmad an linec contai

tina at~r  eha nina
Shais o penormea On unds COMaliiig

kul\lllE‘ ‘!\'
flammable products. In the case of welding attach-
ments to a full line in an emergency. if hines cannot
be drained and made gas free. or displaced with
water, the product shall be rapidly circulated during
work progress with pressure limitation strictly en-
forced. Such work will be performed only by the
most skilled men under competent supervision and
with all fire and safety aids provided, ready for imme-

(ua(e use. welmng SICIE conneciions or lmn walled
lines is very hazardous due to possible burn through.

a. Plug Valve. Plug valves in light product service
require frequent servicing and adjustment,
because the product removes the lubricant
which serves as a packing and seal. Plug valves
should be lubricated at regular intervals by use
of pressure gun or stick Iubncants Only non-

corrosive lubn
CVULIVaITYL L3 v
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used. Valves should be lubricated to turn freely
through a 90° arc. Bonnet collar may be loos-
ened to free valve as it allows plug to be Lfted
from seat. This should normally be done by
those responsible for operational maintenance.
The supcrvisor shou]d be advised of any im-

3Cl\ll.t’ u;uauy quuIlC o

I
tion and attention than those in

it waan 1030

other type service. When conditions permit,
plug valves in all types of service shall be pen-
odically ‘test-opencd and closed to facilitate
their operation. Plug valves that are frozen can
usually be freed enough to tum by jacking

them with lubricants.

h. Gate Valve. Gate valves _rgquirp servicing to
lubricate steam threads and gears (depending on
valve type) and adjustments of stuffing box to
prevent leaks around the stem. Repacking of
stuffing box will be done by maintenance

personnel.

Pressure-relief Valve. Most pressure-relief valves
are factory sct. They should not be aitered or
adjusted except by specifically authorized per-
sonnel who will be supplied with reliable test
gages or their equivalent.

(2]

6.15 TANK TRUCKS.

Operators of tank trucks should carefully inspect
their vehicles prior to the 'Deginning of daiiy opera-

| 4
quipment. A checkoff list for this pur-
pose should bc provided as part of operation mstrm
tions 10 operators.
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nance Dersonnel every 1 000 mlles or at least once
each month. This service includes, but is not restricted
to, inspection of the following items:

1. Horn, headlights, tail lights, warning lights,

HaLalipgiie, &30 pste, wallllid

tD

. Windshield wiper and tires.

'es

4. Steering mechanism.

AMII _UDRY _HIN1D
MM IIVUDNLVLID
23 September 1971

5. Coupling devices on trailers and semitrailers.

6. Tanks lines. and valves should be examined

for leake
107 iCaxs.

7. Brakes tested for proper performance.

8. Bonding cable to insure proper continuity at
low resistance.

11. Air eliminator floats and valves to assure
cleanliness and free operation.

2. Meters (test periodically).
13. Spare light bulbs. fuses, flares, flags, tools

wheel chocks, tire chams. and other items,
for adequacy and proper condition.

14, Pumps and power take-offs for

functioning.

. SHOUIC VO I00EL

overhauled as required. Handles. handr.nls
ladders, and man walks should be inspected to
make sure they are secure and in good order.
Exhaust pipe and muffler should be kept tight
and in good repair.

. Special Precautions. Before hot work repairs or

other work i1s done on the tank or other pari of

Mobxl Tanks sed for Transporlatlon of Flam-
mable Liquids (Section A Tank Vehicles).) No
hot work should be done on any tank until a
gas free test has been made and a hot work
permit secured from the officer in charge or the
fire chief. When repairs are to be made by an

i : . 1.4

nistciida mar Lo aceo b aacl 4 o L

outsiac party. tne truck tank and piping snouid
first be gas {recd, otherwise a notice should be
attached to the !rL k \_Na_rnjng the repair crew

mixture.
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6.16 TANK CARS.

Most tank cars are owned by private corporauons
n____311___ PRy S I T al. o asas Amismemarscialle, ~e
negaraiess 01 wneéiner tney are LUllHllClle.lly Orf
Cnavarnmant awnoad an inenaction chanld he made of
NFJUTYVILIBIIVIIL VYT IV ars llla}l\r\«llvll VIIVMIM Ve AN Wi
the ot d ga_nk for lca,k;

fied pressures.

The same rules for hot work and other safety
items that apply to tank truck maintenance should be
followed in working on tank cars.

6.17 CHANGING PRODUCT SERVICE OF
TANK TRUCKS AND TANK CARS.

|ected to cleamng or placed in a produc( service for
which it is suitable. Recommended cleaning practices
for shifting products in vehicles are shown in Table II.

6.18 LOADING RACK.

a. Inspections. In order to insure safe and effi-
cient operauon nequem mspecnon and tests of

1. All bonding cables or wires should be tested
and maintained in good repziir to assure

3. Valve-control chains or ropes which operate
quick-acting valves at loading racks should
be inspected' frequently and naintained in

g00d repair.

4. Water should be drained from meters and air
eliminators frequently, especially in cold
weather, to avoid Ireezmg Keep strainers

mesh is broken the sirainer basket

5. Keep rack area clean and free of items that
might become safety or fire hazards. Clean
up product spilis promptly.

6. First aid fire fighting equipment must be
properly maintained. Make sure operating

-
a0
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and safety instructions are posted. If not
iegible replace with new set of instructions.

b. Repairs. The following repairs should be ac-
complished promptly when required:

1.

”
<

W

PEN

w

. LEAKS in 10aQINg arm JGIIILS Snau

Repair all leaking valves and piping.

Tanke in landina o ehall B

G
o
-
W
<3
e

replacing packing if necessary. If swing joints
cannot be maintained in a tight condition,
they should be replaced.

. Where air eliminators leak or spray product

excessively, uniis shali be promptiy ex-
amined io deiermine cause of the icak.

vent pipe may be connected wnh a drum or
slop tank, in this case overflow from the air
eliminator should discharge through a visi-
gage or into an open funnel before ﬂowing
tnrougn p)pmg to the drum or slop tank

! n
inn onvolaul e products service.

. If meters are not accurate, they should be

adjusted, tested and resealed.

. Missing or damaged grounding clamps must

be immediately replaced. Link chains should
not be used between clamp and permanent
ground wire. Where such chains exist, they
should be replaced with continuous flexible
cabie instail counterweighted arrangement

o prevent the clamp lying on ground w
ot in use. Ove h vi

AV} 1]
be insta

=

. Switches and pilot lights should be replaced

if defective.

AT g
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10. All electrical equipment at loading racks,
including telephones. should be of an ap-
proved type.

11. If any portiop of the loading rack is
damaged or presents a hazard, repairs should
be made immediately.

If swing joints and self-closing valves do
not work properly they should be repaired
or, if necessary, replaced.

13. Railroad trackage including bumpers must
be maintained in good condition.
£ 10 DINLY I1TIDDICATING N
V.17 DULN LUDNRNIUA LYY VIiL..

Lubricating oil is presently stored in bulk at a
limited numbel of oil depots. However, a change
from drum to bulk storage should not be made with-
out first obtaining approval through appropriate mili-
tary departmental channels. Where lubricating oils are
stored in buik, the supervisnr of .uch storage should

................ foir tha miidancs ~f the nar

a ida
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cating oil storage equipment. Particular attentlon
should be given to the following:

o Waonting Caile Evtarinr cnrracion of tan oat.
a ucuuu(; A VI LAIVIHIVUL LULTUOIVIL Ul wallin jivdai
ing coils will not normally occur while oils are

stored in tanks. In the event a tank remains
empty for an extended period of time, the
heating coils should be tested for leaks, and any
defective coils or coil sections replaced.

b. Cleaning Lines. When it is necessary to clean
lines, manifolds, and pumps. for example, to
change the service from one grade of lubricating

ABBOTTAEROSPACE.COM

oil 10 another. the lines, manifolds. and pumps

should be blown with air to displace the oil

they last contained and should be flushed with

the product to be next used. When lines are
B

tacled for specnﬁc
cleaning mstrucuons Lmes that have contained
fuel oil, jet fuel, or gasoline should not be used
in lubricating oil service, unless every trace of
the oil previously handled can be completely
removed from the line.

c. Cleaning Lube Qil Tanks. Tanks that have not
previously contained lubricating oil should be
thoroughly cleaned dned and mspected before

Tanke linac manifalde a niimne hoinog
A @iIlNRD, IV, HailiivIug, all yullly} U\-lllb
change(_l from one grarje of Inhgi;armg oil to

another shall be pumped dry before the change
is made. Due to the water tolerance of lubricat-
ing oil and some of the additives in some types
of lubricating oils, the possibility of contamina-
uon is ever present. Exireme care musi be

exercised, therefore, in the iransfer of these
nradiicte tn Ar fram ctnrana
PIUUULQ U Ul 1Vidie Qluldsc

d. Additional Precautions. Dust caps must be
'kept on aii fil line and hose openings whe
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must be available and in operation on all tanks.
Vents should be goose neck type facing down-
ward and properly screened.

SECTION 1V. CORROSION CONTROL AND CATHODIC PROTECTION

6.20 GENERAL.
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problems, opcratlng hazards. contamination of
product, and possible Josses. Corrosion problems in
the system arise chiefly from corrosive elements in
petroleum products and from soil corrosion.

~i
[

a. Corrosion from Products. Sulfur compound.

oxygen, and sait water are corrosive elfements in
T .}" ........... mav

pluduus. 1 N€ Suur quuyuuuu y be carried
aver fraom crude oile or intraduced durino the
AVA A2} BINVINY VvIUNY UBIO VI LIRR R RVAVIVE Y uul‘lls LS LS
refining process. Oxygen, which is more soluble

in lighter petroleum products than in water,

especially salt water, causes considerable cor-
rosion. For this reason, the use of salt water to
maintain water bottoms in tanks and as a
moving agent to transmit petroleum products
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through pipelines is prohibited. Fresh water
bottoms in storage tanks are pcrmjned only as

a temporary measure when the tank botiom is
known to be leaking and repairs cannot be

made until all product has been removed.

b. Corrosion from Soil Conditions of undes
...... TuciuTes and thaie creeranndinae mav
gluuuu ) ULLUITD aliu LIl U VULIUILIEY 1hia

cause galvamc action or electrochemical action
which may cause rapid corrosion. When electro-
chemical reaction takes place, electric current
flows from the metal and through an electro-
lyte to points where the current is grounded.
During thus process, small particles of metal go
into solution with the electrolyte and are

itntod At ac ret ar iraon caltc
e L as rust Of Iron Sa.ss.

When this electrolytic process has continued for
sometime, weak spots and holes occur in the
metal at the points where it has been dissolved
by electrochemical action. An anodic or posi-
tive loss of metal occurs where current flows
oui of the metal surface into the earth.

HAaumuar thara ic na Aa tha cathadis ar
nowever, tneéfe 15 N0 Gamage {6 the catnoaic of

negative areas where the current flows from the
soil to the metal. A current of one ampere
flowing for a year can cause the loss of 20 lbs.
of metal, and small values of current can result
in serious corrosion damage when the current
dxscharge is from small areas, such as flows in

[ N , U I Y Y icsad

mical actions are listed

1. Varying strata of contacting soii, from the
bottom to the top of the structure.

to

. Varying length of the

structure.

soils along the

3. Varying soil moisture between the top and
the bottom.

4. Difference in soil aeration between the top
and the bottom.

5. Stones. roots or other refuse in contact with
the structure.

o
(%]
=S
)
-
v
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contact, setting up strong galvanic

action with the metal, with possibly some
sulphuric acid reaction

7. Paint. oil, grease or other coatings. not com-

8. Mill scale partially oft.
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9. Voids in the backfill, where 1 soil contacts
the structure.

10. Imperfect mixture of the steel structure
itself, such as particles of copper on the
surface (dissimilar metals).

Rusty steel in contact with new steel (dis-
similar metals).

12. Bright scratches in the steel, bright threads
on pipe, etc. (dissimilar metals).

6.21 PAINT, COATINGS, AND WRAPPINGS.

All underground or underwater ferrous pipe lines,
valves, and fittings, as well as those exposed to moist
salt-laden atmosphere and salt spray, are subject to
deterioration due to corrosion caused by electro-

chemical reaciion. If these metal surfaces were per-
fantly n.,l tharn wnaiild ha o~ alo~scnalin N:,.,.
vy ’J LiICU LUIKIC wUuulild Ut v CIC&.U cnemicai
reaction, and consequently no resulting corrosion.

Above ground ferrous pipelines, valves, and fittings
are subject to corrosion due to oxidation. To protect
against these causes of deterioration, exposed surfaces
are painted or coated. For underground piping. it is
difficult to obtain a perfect coating that is impervious
to all soil solutions and at the same time capable of

withstandino the ctreccec
a WCS5CS

it will encounter Coarrosion
wWilhsiancing in¢e s I.LoIre

protection is especially needed on submarine pipe
lines and lines which are subject to water cover within
the tidal range.

A poor coating, such as a single coat of paint

efore the pipe is put underground 1s worse than

o

e of become 50 in time
action being added to other electncal current present.
Without a good coating (and cathodic protection) the
steel may best be left bare, with generally no more
than usual over-all slow corrosion.

There is, however, another factor. In locations
where it seems that cathodic protection may be

necessary, he pipe is left bare, any

nrotertinn will he difficult and verv svnencive Aue 14
rl\ll\-\-\l\lll Wik USN LIV VIL AT 'VIJ hl\y\ll)l'\v MUL Ly
the large exposed area of metal and lgrgg protective

current required. In such dubious cases of corrosive
soils or conditions, the preferred procedure seems to
be to coat well, with at least provisions for future
cathndic protection without much more than normal
coat when it is appiied.

~)
[
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6.22 CATHODIC PROTECTION.

When two dissimilar metals are in electrical con-
tact underground (usually in wet or damp soil),
galvanic action and corrosion of one of the metals
(the anodic metal) may be expected. The following
table lists the more commonly used metals in their
Electromotive Series. Any metal below another in the
table will be anodic to any metal above it and if
connected together underground in damp or wet soil
will corrode and protect the metal above it. The
amount of galvanic action (and corrosion of the lower
metal) increases as they become further apart in the
table. Nickel and Chromium steels fall at various
points in the table, depending on their composition.

CATHODIC END (will be protected)
Graphite
Carbon
Mone}

Nickel Silver
Bronze
Copper
Brass

Tin

Lead
Lead-tin solder
Cast-lron
Copper stee]
Carbon steel
Cadmium
Aluminum
Zinc
Magnesium

It must be recognized that no coating or wrapping,
hot or cold, is ever perfect, since even if so when first
applied, movement or vibration of the structure in
the ground, movement of the soil and abrasion or
puncture by stones, etc., will soon create holidays or
voids in the coating.

If cathodic protection is not applied and since
electrical current is present in the structure, there is
nothing to prevent this current from leaving the
structure through the holidays,.taking with it minute
particles of metal, ending up with a pit or a hole. This
is particularly apparent with cross-country pipelines
through different types of soils. The high ampere
current may travel along the pipeline in dry soils for
some distance without causing any particular harm,
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but upon reaching a marsh, for instance, with low
resistance soil, its natural inclination is to go from the
pipe into the soil, seeking the path of least resistance
to return to its source to complete the electrical
circuit.

If the current is strong, it can cause severe
localized corrosion as it leaves the pipe through a
holiday, with often surprising resuits in the size of the
hole in the pipe which is very rapidly created. Should
the current be mild, the action is less, but it neverthe-
less exists where low resistivity soil causes the
current, always seeking the path of least resistance, to
leave the metal structure.

The basic theory of cathodic protection is to
surround the structure by an electrical blanket strong
enough to overpower the currents seeking to leave the
metal to go into the soil and to prevent them from
doing so. This is accomplished by putting electrical
current into the soil, so that it flows to and into the
structure. The protective current may be obtained by
the galvanic action between magnesium anodes and
the steel structure or by a rectifier to convert A.C.
current to direct current, which is put into the soil
through a scrap metal graphite ground-bed. The first
or galvanic action method consists of attaching
magnesium anodes (aluminum and zinc are less
effective) to the steel structure by insulated wires.
The resulting galvanic action between the magnesium
and the steel causes current to flow through the soil
from the magnesium to the steel structure, which it
blankets and protects, the current then returning
through the insulated wire to the magnesium, to
complete the circuit. The action is very similar to that
of the ordinary dry battery.

It is recommended, because of the complications
involved in applying this type of protection, that an
engineer experienced in this field make the prelimi-
nary measurements on which to base the design, and
also supervise the installation of the system.

6.23 MAINTENANCE OF CATHODIC PRO-
TECTION EQUIPMENT.

Where a Cathodic Protection System has been
provided, it must be maintained in good order to
remain effective. §t is also necessary to maintain good
records of current density and potential throughout
the system. A major departure from normal operating
characteristics may be caused by failures or faults in
system components.

1A TONINAa MYYYNMICT s TH

<!

NAVE a LU LD LTI



iy

TECHNICAL LIBRARY

ABBOTTAEROSPACE.COM

MIL-HDBK-201B
23 September 1971

PETROLEUN!FUELS

FUADTEDR A7AR
UIIAL L1 ILEN 4. RAinadiass
7.1 GENERAL.

The principal hazards and their preventatives
associated with petroleum fuels and related equip-

ment are discussed briefly herein. It is essential that
personnel handling these products become famuliar
with these hazards and their safety aspects.

SECTION 1. HYGIENIC (HEALTH) ASPECTS

7.2 FUEL OIL

Contact of fuel oil with the skin should be
avoided; although such contact may not be
immediately irritating or harmful. Should contact
with fuel occur, the affected area should be cleaned
promptly. Most of the fuel oil may be wiped off with
a dry rag and the remainder removed with a liberal
application of soap and warm water. Under no
circumstances should gasoline or solvents be used.
Getting fuel oil into the mouth and nose must be
avoided. medical aid should be secured immediately if
thesc conditions occur. Oil vapors may be toxic even
though far below the explosive limit. Men should not
be permitted to work in spaces where hydrocarbon

vanor ant‘ﬂnfrnhnnc P\{Nnﬂ <nn nartc nar m|"|r\n h\/
apv CLlinit 5 pv

volume unless they are prolected by an air supphcd
respirator. It is recommended that men be permitted
to work only in well ventilated spaces where the
hydrocarbon vapors are at or below the permissible
limit. Where work must be done at atmospheres
below the lower explosive limit but above the per-
missible limit for safe breathing. men must wear air
supplied respirators. Work in tanks, compartments,
sumps, ¢tc., shall be done only under expert

supervision.

7.3 DIESEL FUEL.

Diesej fuel is not especially irritating to the skin
but unnecessary contact should be avoided. It should
be kept out of the mouth, eyes, ears, and nose but is
not violently poisonous. Contact with open cuts may
prove irritating. When those conditions occur, proce-
dures for fuel oil as described in paragraph 7.2 should
be followed. Diesel fuel vapor is toxic. Therefore, the
same precautions, regarding men working in spaces
where hydrocarbon vapor concentrations exceed 500
parts per million, or in tanks, compartments, sumps,
etc., apply equally to diesel fuels.

7.4 KEROSENE.

Aithough kerosene may not be compieteiy
irritating or harmful to the skin, contact should be
avoided. Should contact occur, the affected area
should be cleaned promptly with a liberal application
of soap and warm water. Contact with the eyes or
cuts is irritating. If this occurs, procedures described
for fuel oil in paragraph 7.2 should be followed.
Getting kerosene into the mouth should be avoided;
it is recommended that medical aid be secured
immediately if any is swallowed. Kerosene vapors are
toxic so the same precautions regarding men in spaces
where hydrocarbon vapor concentrations exceed 500

parts per million in tanks, compartments, sumps, etc.,
described for bumer fuel oils, "PP!)' equaﬂy to

kerosene. The hazards connected with handling
kerosene are similar to those of No. | burner fuel oil.

7.5 GASOLINE.

The concentration of gasoline vapors which can be
tolerated by man is far below that required to
produce combustible or explosive mixtures with air.
Even one-tenth of the amount necessary to support
combustion or to form an explosive mixture is
harmful if inhaled for more than a short time, causing
dizziness, nausea, and headache; large amounts act as
an anesthetic and may cause unconsciousness. The
occurrence of any of the Sympioms meniioned above
among men who are handling gasoline or who are
within an area in which gasoline is handled or spilled
should be taken as a warning of the presence of
dangerous amounts of gasoline vapor in the air. All
exposed personnel must be sent out of the area until
the vapors have been cleared. Recovery from early
symptoms is usually prompt after removal to fresh
air. If men have been overcome, they should be given
first aid at once. Medical attention shouid be
obtained promptly. First aid consists in the removal
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of gasoline from the skin (if the skin or clothing have
been contaminated in a fall or other accident), the
prevention of chilling, and application of artificial
respiration if breathing has ceased. Lead poisoning is
not to be feared from the inhalation of vapors of
lead-treated gasoline given off from open containers,
however, hazardous exposure to the vapors of
tetraethyllead may occur when work is carried on
regularly over a period of weeks or months in an
enclosed or inadequately ventilated area within which
gasoline is spilled frequently and in considerable
quantity. The filling of drums and small cans with
lead-treated gasoline in an enclosed space presents a
potentially serious problem of exposure to the vapors
of gasoline and tetraethyllead. The danger of entering
a tank that has been used for the storage of gasoline
may be very great, because of the chance of exposure
to toxic concentration of gasoline vapors as well as to
dangerous quantities of lead vapors in the air and in
the sludge, wet or dry. in the bottom of such tanks.
No person shall be permitted to enter such a tank
without special equipment and complete instructions
for its use. The same general precautions regarding
men working in spaces where hydrocarbon vapor
concentraiions exceed 500 paris per million in tanks
compartments, sumps, etc., apply to gasoline.
Gasoline is exceedingly irritating when swallowed. If
gasoline should be swallowed, vomiting should be
induced. Medical attention must be obtained as soon
as possible. Gasoline will cause severe burns if it is
allowed to remain in contact with the skin, particu-
larly when the contact is maintained under soaked
clothing or gloves. Clothing or shoes through which
gasoline has soaked should be removed at once.
Repeated contact with gasoline removes the pro-
tective oils from the skin, producing drying,
roughening, chapping, and cracking. Skin infection
may follow this damage to the skin. A severe irri-
tating of the skin may develop beginning usually on
the hands and perhaps extending to other parts of the
body. These effects upon the skin are due to the
gasoline and not to the small amount of lead that has
been put into lead-treated gasoline. As soon as
possible after contact, the gasoline should be removed
from the skin, preferably by washing with soap and
water. Rags or waste wet with gasoline must not be
put in a pocket, but must be disposed of at once.
Soaked clothing must be kept away from flame or
sparks, and should be washed out thoroughly with
soap and water as soon as possible. If gasoline comes
in contact with the eyes, they should be washed with

ABBOTTAEROSPACE.COM

liberal amounts of tepid water. Medical attention
should be obtained promptly.

7.6 JET FUELS

Jet fuels do not contain tetraethyliead. However,
they may contain more toxic aromatics than aviation
gasolines. They should, therefore, be handled with
the same health precautions as apply to leaded
gasolines. They should not be used for cleaning
purposes. The same precautions with respect to the
handling of leaded gasolines apply equally to the
handling of jet fuels. These precautions inciude all
aspects and are particularly applicable to the inhala-
tion of vapors, skin imritations, and container hazards.

7.7 CONTAINERS

Gasoline containers, trucks, or even gasoline pipe-
lines, will not be used for the storage or transporta-
tion of other than petroleum products except on the
basis of specific orders. Of special importance is the
possible use of such equipment for the transportation
of drinking water. If, in an emergency. it should be
necessary to transport drinking water by these means,
the water will have to be treated by suitable methods
for the removal of gasoline and lead. Specific instruc-
tions for this purpose are contained in the Corps of
Engineers’ Water Purification Training Manuals. The
following precautions, however, are particularly
applicable to drum filling and drum reconditioning
procedures: If spillage of gasoline or jet fuel cannot
be prevented under the existing conditions, to the
extent that the workmen cannot avoid contact with
the product, and remain free from exposure to toxic
vapors, the following precautions should be taken:

1. Clothing and shoes used by personnel during
the filling operations should be kept clean
and suitable for regular use.

2. Facilities for personnel washing, bathing,
and changing clothing at specified intervals
should be provided. Such facilities should be
as good as circumstances permit so as not to
discourage their use.

3. Personnel should not be permitted to work
for longer periods than are safe under the
exposure to the vapors of gasoline or of
tetracthyllead. This may require interrupted
periods of work. In general, avoidance of the
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acute toxic effects of exposure io high
concentrations of gasoline necessitates a
brief period of exposure followed by a
corresponding or perhaps somewhat longer
period of freedom from exposure.

4. Medical supervision of personnel should be
provided at least to the extent of the
performance of the following services:

(2) The selection of personnel free of well
defined organic disease of the central
nervous system, kidneys, blood vessels,
and blood.

(b) Examination, care, and consideration of
persons who complain of illness or who
may actually develop illness associated
with their work.

(c) In addition, all personnel frequently
engaged in gasoline filling operations,
where body contact with gasoline is
unavoidable, should be examined

MIL-HDBK-201B
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thoroughly by a competent physician
for possible lead absorption at least
semiannually.

S. Filled drums must be carefully handled to
prevent damage or injury to personnel. All
personnel handling filled drums should be
trained and supervised to insure careful and
safe handling in transit to the storage
location or when loading into trucks, harges,

or freight cars.

7.8 SAFETY PRECAUTIONS IN CLEANING
TANKS.

Anyone who enters a tank which has contained
leaded gasoline should wear a hose mask of the
blower type through which air is supplied under
posiiive pressure. He shouid coniinue io wear this
equipment until all material which may give rise to
lead vapors has been removed. Leaded gasoline tanks
should be cleaned under departmental technical
supervision.

SECTION I1. FIRE PREVENTION AND FIRE EXTINGUISHMENT

7.9 GENERAL,

Fire prevention and fire extinguishment are
specialized subjects which are treated extensively in
other handbooks, manuals, and texts. This section
contains a brief outline of the types of fires most
likely 1o occur at oil depots. Due to the flammable
nature of the products being stored and handled and
the possible source of ignition, fire prevention is one
of the most important items to be considered at 2
military fuel depot.

Operating personnel shall exercise every possible
precaution especially during fuel-handling operations,
both for protection of life and to safe-guarding
valuable products, Government property, and
equipment. Because human faiiure is responsible for
the majority of fires that occur, personnel should be
well trained and made aware of the potential hazards.

7.10 FIRE AND EXPLOSION HAZARDS.
a. Fuel Oil Because of their relatively high flash

points. boiler fuels oils are not flammable at
ordinary temperatures, but they may be readily

products, such as gasoline, kerosine, solvents,
etc. When such products are present, serious
fires may result. When fuel oil is stored at a
temperature well below its flash point, its
vapor, though combustible in nature, is too
diluted to ignite or burn. In other words, the
vapor-air mixture in a tank of fuel oil at a
temperature sufficiently under its flash point is
below the lower limit of explosibility . A differ-
ence in temperature of 15°F under the flash
point will usually provide the needed safety
factor. The degree of safety depends on the
composition of the oil, and whether or not it
has been contaminated by small amounts of
volatile material. Burner fuel oils are not
volatile enough at ambient temperatures usually
encountered in storage to be ignited or burned

unlace Antaminatad usth
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product. However, if they are heated above
their fire points, they can be ignited readily and
will support a fast growing hot fire that may be
difficult to extinguish. The No. | and No. 2
fuels spread rapidly either on land or water and

78



"TECHNICAL LIBRARY

ABBOTTAEROSPACE.COM

burn completely, whereas a No. 5 or No. 6 fuel
oil may go out of its own accord.

. Diesei Fuei. Diesei fueis are noi volaiiie enough

at ambient temperatures usually encountered in
storage to be ignited or bumed unless con-
taminated with a more volatile product.
However, if they are heated to temperatures
above their fire points, they can be readily
ignited and will support a fast growing hot fire
that may be difficult to extinguish. These fuels
spread rapidiy either on land or water and burn

L £iial Al 6.
Luulplcwly, wucu:da a ucavu:l iu€t Gl 3¢ may

go out of its own accord. A spray of diesel from

a

line break or a leak may be quite easily

ignited by any flame or by contact with an
exposed hot exhaust manifold.

c. Kerosene. The hazards connected with
handling kerosene are similar to those of No. |

. £
UUIIICI IUCI Ull

d. Gasoline.

76

The atmosphere in any gasoljne storage tank
COnsists of a mixture of air and 23.:0! ne
vapor. An explosive mixture contains
roughly not less than 1 percent of gasoline
vapor and $9 percent air by volume and not
more than 8 percent of gasoline vapor and

92 petcem air oy volume. In general, the

(a) All gasolines will give off vapors in
coplous amounts at any lemperature

..... nd
arctic, and these vapors may form

i
flammable or e pln, e mixtures with

air.

(b) When motor gasolines are stored in
tanks or in other ciosed coniainers at se

laval nracenira and thse L ac
Vel PItasuic giiu Uit ayuiu Sutial

temperatures are above 20° F., the
vapor above the liquid in the tanks will
probably be too rich to support combus-
tion but may burn at gage opening or
vent where it becomes diluted with
outside air. With liquid surface tempera-
tures between +20° and -70° F.

[

(c) Vapors from gasoline spills are ex-
tremely dangerous. Under certain con-
ditions gasoline vapor in air will bum
freely and without expiosion if ignited.

(d) A fire on or near a container of gasoline
having a restricted opening may generate
enough heat to vaporize the gasoline too
rapidiy for an expiosion to occur inside
the container. The vapor thus generated
will issue from the opening at a high
velocity and burn as it mixes with the
air above the opening. However, if the
opening is too small the vapor pressure
may build up and rupture the container.

(e) Gasoline vapor is heavier than air, and
the highest percentage of vapor in the air
will be found at lower levels; however,
the vapor will gradually spread and

become diffused or it may travel along

eamible A Aiticean Al nie €me o mnmcidacabla
Wltll d L'UllCllt Ul dll 10Ul 4 LUIDNIUCT4UIT
distance and then be ignited. The flash

resulting may travel back to the source
of supply and cause an explosion or a
fire at some distance from the spark.
flame, or other source of ignition.

(f) Due to the difficulty of preventing or
avoiding small leaks, there is always
danger of vapor ignition from sparks or
open flames in areas where gasoline is

stored or handied. Accumuiation of

BdﬁUllllC vapoin lllU&l UC PICVCIIICU lllis
is usually accomplished by proper
ventilation, mechanical or natural, and
by proper maintenance of storage
facilities. Gasoline should never be
permitted to enter any drain line or
sewer not specifically provided to handle
petroieum products in a safe manner.

ines the Reid vapor pres-
sure al ]00° F will vary between 5.5 and
7.0 pounds per square inch compared to 6.0
and 14.0 pounds per square inch for motor
fuels. Avgas is a flammable liquid but not
quite as volatile as regular motor fuel. The
same precautions, however, regarding the
atmosphere in gasoline tanks apply equally as
well to aviation gasoline as to motor fuels,

t
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gasoline tank, in the space above the liquid
fuel. when the liquid surface temperature is
between +25° and —40° F.

e. Jer Fuels. All grades of jet fuels are flammable

hquids but the tendency of these fuels to
vaporize varies according (0 grade. Due to the
possible changing of the grades of jet fuel
stored in tankage allocated to ;et tuel slorage or
in ship’s tanks, the sa

h

L 13 L, saban fae ha ing all aradec of iet
should o€ taxkeén 107 nanGing an giralts Ui 1t
fuale These oeneral precautions, as regards the
Tueis. 1ngse genera: prec s gar

flammability of aviation gasolines and the
vapor-air mixture in tanks, apply even though
jet fuels may not be as volatile as aviation
gasolines or motor fuels. Grade JP—4 Reid
vapor pressure will vary between 2.0 and 3.0
p.s.i. Although all petroleum fueis are
hazardr)us. and therefore Icquuc Ldrcml
n and strict observance of safety rules to
prevent explosions and fires, Grade JP—4,
because of its lower vapor pressure, requires
addmonal precauuon in its handlmg Grade

and handling temperatures. Regardless of this

fact, Grade JP-4 is consxdered no different

fuels, the static zenera&ed in pumping and
handling is an inherent source of ignition which
is difficult to control. The amount of this
charge increases with high linear rate of fuel
flow, and the accumulation is greater with the
mgner specmc gravny and wmer boiling range

,.
=
o

5 o
0
‘E
]
~

however, where there is a frce surface asin a
cone-roof tank, the charge tends to accumulate
on the surface. In small tanks (up to 15 ft. in
diameter) leakage to the walis generally keeps
the charge Irom bunldmg up, but in Iarger tanks

the more shallow lhc tank, the grealer the
possibility of an accumulated charge. To
minimize the generation and accumulation of
static electric charge in JP—4 fuel, the following
precautions andfor procedures are recom-
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mended. when such do not interfere with or
hamper the assigned military mission of an
aztuivity:

1. The use of overhead fill lines which permit a
free fall of product through the air should be
minimized, or eliminated if practicable.
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bottoms, the inlet connecuon should be
kept sufficiently above the water to mini-
mize agitation. Water with entrained air
rising t'hroug.h the fuel tends to generate and

accumuxa te a static electric cnarge ine
hirctino Af hithhlae at tha enefass nenvidace o
UUID!IIIE Vi UUUVILY gl Uis Duriass le'IUC) a
mechanism for depositing a static charge at

F-N

rate of ﬂow when the level in a tank is
approaching the top to reduce the risk of
flash over to roof members.

S. Where available, floating roof tanks are
preferred for Grade JP—4 storage, since such
tanks eliminate the vapor space and also
provide a ready path for dissipating a static
charge. At low levels, however, the same
precautions as outlined above should be
observed as a fioaiing roof iifis clear of iis

lane

lcp .

6. If practicable, the storage of Grade JP—4 in
tanks constructed of concrete or other poor
eieciricai conducting materiais shouid be

‘VUIUCU

7. All tanks, lines, and associated equipment
should be properly grounded or bonded
electrically in accordance with approved
methods.

8. Even though outside sources of ignition may
generally be eliminated effectively by strict
adherence to established safety procedures,
it should be emphasized that, in the case of

~ oy
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Grade JP—4, any ignition at gaging hatches,
vents (including filler necks on aircraft fuel
tanks or cells), will travel into a tank and
cause violent combustion (explosion).
Grade JP-5 will be found to have a vapor
pressure close to O ps.i. Since it does not
have as definite a tendency to vaporize as
the more volatile grades, the vapor-air
mixture in tanks or containers above its
liquid surface will probable be too lean to be
ignited until the liquid surface reaches a
temperature of about 140° F.

7.11 STATIC ELECTRICITY.

a. The Generation of Static Electricity. There

must be a means of static generation. Examples
of these are: separation of the trailing edge of a
tire from the roadway upon which it is rolling:
steam containing condensate; a static spark in a
gap between the pipe and another conductor of
a different potentiai. This 15 the reason {or
bonding the pipe to the container into which
the product is flowing to keep the pipe and the
container in the same potential. Whether a
static charge will be generated by a specific
turbulence on one product faster than on
another has not been determined. It is known,
however, that the rate of normal bleed-off is
influenced greatly by the degree of conductivi-
ty of the product, and the conductivity of the
product is increased by its water and impurity
content. This is the reason for no experience of
static accumulation on the surface of crude
product sufficient to cause a vapor explosion in
a crude product tank. Bonding or grounding of
the piping of the tank, or shell of the tank, will
not minimize or effect the production of static
electricity charge on the product surface in the
tank or lessen the difference in potential of
these charges to the shell of the tank or other
structures. Although bonding or grounding will
prevent the receiving vessel from becoming
charged, it serves no purpose in the prevention
of the generation of a static charge on the sur-
face of the product. the reduction of the rate of
its accumulation, nor prevent the production of
an igniting spark from the surface of the
product to the shell of the tank or other
structure.

ABBOTTAEROSPACE.COM

b. The Prevention of Static Electricity. To reduce
the hazard from static electricity in first fifling
an empty tank which is gas vapor free, only a
small stream, one-fourth to one-fifth of max-
mum rate of flow, shall be allowed to enter the
tank. The rate of flow is held down until there
is “heel” in the tank or the liquid level is at
least 3 to 4 feet above the inlet level. A jet fuel
or a gasoline cargo is usually started into a
partly filled tank first and the valve on any
empty tank is cracked open to permit the liquid
level in it to build up gradually. When gasoline
is issued to small craft through an open hose
nozzle, an electrical bond is required between
the nozzle and the tank into which the product
is delivered. This is primarily an electrostatic
bond and is an absolute requirement. In the
prevention of static ignition of jet fuels flowing
through pipes the same precautions are to be
used in the case of JP~3 and JP—4 as for
gasoline. However, in the case of filing a tank
truck and other such containers with JP—4,
there is a greater possibility of vapors being
within the explosive range down in the con-
tainer. Therefore, more emphasis should be
placed on proper bonding between fill spouts
and containers. In filling tank vehicles with
JP—4, the fill stem should continuously contact
the bottom of the compartment, if at all
possible.

7.12 PETROLEUM FIRES.

Military fuels, described in Chapter 2, are flam-
mable liquids. Jet fuels and gasolines, the more vola-
tile of these products, will easily vaporize and form
combustible atmospheres at all but extreme artic
temperatures. The less volatile fuels, however, are not
as easily vaporized but require safe handling as they
will burn freely after ignition.

a. Types of Fires. Some types of fires that can
conceivably occur and that should be guarded
against at a fuel depot are:

1. Brush or grass fires on site, possibly com-
plicated by an oil leak or by burning vapor
at a tank vent.

2. Fire at a tank car rack or at a truck loading
or unloading rack.
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3. Fire at a pier or wharf

4. Vent or manhole fire at a tank.

5. Fire at leak or break in a pipeline or dock-
hose.

6. Tank fire, following the partial destruction
of a tank roof

7. Pumphouse or manifold fire

8. Miscellaneous—for example, electrical fire,

fire in quarters, or fires as resuit of enemy
action.

b. Fire Designations. Fires at fuel depols are
usually deSIgnated as elther ple fires or shore

leasing the vessel and immediately
shut off any flow of product from the pier
lines that may feed the fire. Oniy afier the
flow of product has. been stopped, can
effective extmguishmenl be attained

5
-
o
o
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hazards. Close surveillance must be given t
the piping system located on or under the
pier

2. Shore Fires. Shore fires will normally be of
the types listed above. The first step to be
taken,k when shore fires occur that involve a

flow of fuel, such as line breaks or hose
failures, is to cut off the supply of product
as close to the area involved as practicable.

Fires due to vapor leaks or minor
products spills should be extinguished at
their start by personnei trained in the proper

adi_aa siea ~r mid £
l"“ﬂCuldtC usc Ol Illbl d1u §11

7.13 FIRE PREVENTION.

Fire prevention is accomplished by the use of
proper construction, the elimination of foreseeabie

€Xposure or pu»luw cqu:plucm failure as well as the
establishment and maintenance of safe operating
nrocedures. proper maintenance of eguipment. good
pryvyyesme v r e Sl o i o

ho usekeemne and the Drovndmg of pr per first aid

AdIl LINDY 9NID
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extinguishing agents, sufficient to put out the fires
that might occur.

To implement the above, the individual respon-
sible for fire protection should issue instructions,

conduct fire drills, and make periodic inspections.

a. Fire Inspections. The periodic fire inspection
should not be confused with special inspections
conducted by the district fire marshal, the fire
protection engineer, or military personnel. The
inspections should include but not be limited to
the following:

1. Extinguishers shall be examined to be sure
that they are fully charged, properly placed
and protected, ready for use, and availabie in

number and type required.

2. Fire water system mcludmg hydrant
standpipes, drains, etc., sh lbetesied,aﬁ
{
4

....... sbhine sha at maractam; FOMNIIITe.
IHISUIT  1Midal UICTY ITITTl nitleddaly svyunn
ments as to availability quantity pressure,

s, to availability, quanhty, pre ,
and adaptability to the existing fire water

system and any auxiliary apparatus that may
be called in, in the event of a large fire.

4. Examine all electrical equipment, grounds,
bonds, cathodic protection, and report any
conditions noted that might provide a source
of ignition.

5. Note the condition of and adequacy of dikes
surrounding tankage, where needed. Diked
drains should be closed except during
supervised draining.

6. Pumphouses shall be examined to be sure

there are no product leaks, spills, nor
evidcnce of poor housekeepmg, and further

3

dry grass and weeds have becn cut and
removed from dikes and tank areas.

0
m

8. Examine areas in the vicinity of boiler
plants, heating installations, or other loca-
tions where open flames may be used. for
possible sources of flammable vapo: release.
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. Special Instructions. The fire

9. See that “No Smoking™ signs are posted at
proper iocations and that ruies are being

Ahcacead
uwdTiIvTu.,

10. See that all automatic fire doors and
windows are maintained in a reliabie oper-
aiing condiiion and free from obstructions.

11. See that rules covering permits for hot
work including cutting, welding. etc., are
observed.

2. See that pipelines, valves, etc., are marked
in accordance with MIL-STD-101 or
MIL-STD-161, as applicable.

department
should be called upon to provide safety guid-
ance and supervision in all cases when
flammable liquids are spilled. It should establish

cloan_ up orod nradiieac actahlich wanAar hasaced
Livanfup  priRcuuivy, wavuait vapuUi  fiacdils

limits or area boundaries, giving consideration
to prevailing wind direction, velocity, and other
atmospheric condition.

Safe distances stipulated for operations at
military depots should generally exceed those
that wouid appiy to commerciai mstaiianons
especsauy at advan
where operations are deﬁmte!y different and
more hazardous than normal commerical
operations.

Additional factors of safety are necessary to
protect against the more likely occurrences of
spills and overflows which constitute the largest
source of vapor reiease io be expecied.

. Fire Drills. The commanding officer visualizing

certain circumstances under emergency con-

ditions, shall dnect the fire chief to plan his
itu S

Fire drills shall be conducted not only to

insure that men can handle fire-fighting

appliances and equipment, but understand their

proper application and use.

In the early training, the conditions assumed
for any drill should be fully explained to the
fire-fighting crews and to the reguiar operators
prior to the drill. Fire dnl]s and practice fires

will he
Wiy OC

ours, until the
Uy L H TR Y e

hcn be held
prior notice to

enher by dd) or ni gh hou
the men.

The regular operators should be included in
these drills. They should know the locations of

T TN TNV M IS O ThHMA v rmadri s T mrmsd ey el e
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the proper valves to close, and what pumps are
to be shut down to meet the assumed con-
ditions, even though the aciual operations may
have to be simulated.

714 SAFETY IN FUEL HANDLING

OPERATIONS
T nradiisrn mnume walatila ceatonlaiios fiiale cniioe
JU PIUUULL PUWLL, YUIALHC PCLIUICUNIE TUTD 1HUdL
vaporize readily and burn rapidly. These necessary

characteristics also make those fuels dangerous
materials which must be handled with great caution.
Five gallons of gasoline have a potential destructive
power equivalent to 415 pounds of dynamite. At
Miiitary Air Bases or Stations where thousands of
galions of such fuei are handied daily, ihe poteniiai
handling hazards are evident.

Safety instructions with regard to fires and acci-
dents are directed toward two objectives: (1) pre-
vention, and (2) first aid, or extinguishment. The
major objective should always be prevention. It is
much easier and much better to prevent a fire than to
ex'unguis'n one. lt is mucn better to prevent an

S0Imeorie IHJU]’CU lll

nrecores nf valuee
TESS vaives,

accident than
thic recnect
this respect

flanges, ﬁmngs pipes, and containers must be recog-
nized and operations restricted accordingly.

7.15 FIRE AND EXPLOSION PREVENTION,

As mentioned, volatile petroleum fuels are flam-
mable liquids. They will vaporize at normal
atmospheric temperatures, and the vapors will bum
readily when ignited. For these fuei vapors to burn or
explode, three elements must be present. These

are’ an| Air ar Dyvuaen Hoat Al thraa ma
ars! Ui, All O UXYgen, acail. A uiee W

Y

be present at the same time and !ggg to produce a
fire. If any one of these elements is missing, a fire will
not occur. Operating personnel must remember that
in any of the operations which they perform, two of
the elements, air and fuel, are present. The only other
element 1s heat; and if the fire or sparks occur under
such conditions, an expiosion or fire wili resul.

Fuel handling personnel have no control over the
air present in most of their operations. With the

exceptnon of preventing spills, they have very little
control over the generation of flammable vapors.
Therefore, chief attention in preventing fires must be
given to eliminating all possible sources of ignition.
There are many potential ignition sources, but the

= b o~ 'anl I ME 1 TRV NYarvw ~Tranc
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ones most likely to be present during defueling and
refueling operations are:

1. Sparks generated by static electricity.

2. Operating aircraft engines.

3. Operating automotive or other internal
combustion engines.

4. Arcing of electrical circuits.

5. Open flame.

6. Energy from operating high frequency radar
equipment mounted in aircraft.

Static electricity has been the source of ignition
for many petroleum fires. One reason for this is that
many people do not understand what static electri-
city is and how it may be generated. One of the most
common examples of static electricity occurs when
getting out of an automobile. After sliding across the

at. this static charge is discharged by touching a
metal part of the automobile. lf this experence
occurs at night, a spark may be seen the instant the
door is touched. It is 2 epark of this same type which
can provide the source of heat to ignite fuel vapors.
Static electricity may also be generated by agitation
of petroleum liquid, moving machinery, moving
and by personnel. Protection against these

vehicles,

ignition sources is obtained by dissipating static
charges through proper connections to the ground
before they build up sufficiently to be dangerous or
by discharging the static charges before vapors are
released into the air. To illustrate the last case, a
refueler is grounded and the fill nozzle is touched to
the metal vehicle before the refueler 1ank is opened.
Specific procedures for avoiding static electricity
ignition sources are listed in another paragraph.

antomohile

L RO 4102034 e

The operation of aircraft engines,
engines, or other internal combustion engines can
provide sources of ignition. Ignition of vapors may
occur through the arcing of distributor points, arcing
at spark plugs. hot engines exhaust piping. burning or
glowing carbon particles in the exhaust piping. back-
firing. and others. Sparks caused by electrical currents
is another common source of ignition in fuel handling
operations. The heat in this case is a spark, such as
may occur when baiiery ierminais aré connecied or
when an electrical switch is operated. Other examples
of sparks from electrical currents are: arcing of gen-
erator brushes, arcing of welding machine brushes,
arcing of brushes or electric motors and tools, and the

sparks which occur in short circuits.

MIL-HDBK-201B
23 September 1971

Open flames and lights are obvious ignition
sources. Similar to this hazard to open flames is that
of standard electric light bulbs, and photoflash bulbs.
Should any of these bulbs break, the filament would
be hot enough to ignite a vapor-air mixuture and
cause a fire or explosion. Other precautions are:

a. Personnel should wear non-static producing
clothing such as cotton. Nylon, wool, silk and

certain plastics should not be worn.

b. Keep all grounding connections clean, un-
painted and in good condition.

c. Never begin any fuel handling operation until
ali equipment is properiy grounded and
bonded.

d. Do not use a chamois filter for filtering fuels.
Chamois filters increase the danger of static
electricity.

e. Never smoke within 100 feet of any refueling
operation.

f. Do not permit or use open fires, matches.
cigarette lighters, oii lanierns, of similar open
flames within 100 feet of fuel handling
operations.

Never P»rfnrm any rg?a!r work during fuel
handling operations or while in a hazardous

area.

h. Do not use any flashlights, drop lights. and

extension cords, except those approved for use

o

in hazardous locatnons.

i. Do not carry ‘strike anywhere’ matches or

cigarette lighters in pockets.

j. Discontinue fuel handling operations at ap-
proach of electrical storms.

k. Be certain that no heaters, welding torches, or
blowtorches are being used within 100 feet of
fuel handling operations.

1. Be certain that no internal combustion engines
are being operated within 100 feet of fuel
handling operations. The only exception to this
is engines necessary for the refueling or de-
fueling operations, which are specially equipped
with spark arrestors, flame arrestors, and other
safety equipment.

m.Keep gage tape in contact with gage hatch
during gaging operations.
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. Duning loading or unloading tank cars, other

cars should not be moved into the area. This
can be accomplished by the use of approved
signai devices or posiiive mechanical biocking
devises installed on the rails.

. Keep all equipment and work areas neat, clean,

orderly, and in good mechanical condition. This

is very imporiant.

. Be certain that fire fighting equipment and

extinguishers are in good condition and readily
avaiiabie.

. Never use gasoline for cleaning floors, auto-

mobile parts, clothing, rags, etc.

. Never wash hands in fuels.

After u

closing me lal containers. Empty contamners
frequently.

This should be done in an area free from
wnmnn sources

7.16 EXTINGUISHING PETROLEUM FIRES.

The providing o f fire-protection facilities and the

1 lemcdens AtiAn

ial instructions
he dictrict fire officers.

’I‘he following information will serve as a guide for
personnel not regularly attached to the fire-fighting
department:

a.

. Foam. Foam, as appiied to

Water and Warer Fog Water alone can only
extinguish an oil fire when applied under
favorable circumstances. Solid water streams,
water sprays, and water fog all have their
proper application. The decision of when,
where, and how to apply water shouid be made
by the fire chief.

. Blankets. Blankets are mainly effective for

prompt extinguishment of buming clothing or
pcrsonnei and shouid be reserved for per-

SUlllltl ) uMC. ULLdb Of
used to help smother a

avent,

21, If ...ne elhmii mmen ha
nagy, i1 wei, incy can o
fire at a vapor leak or at

~

o petroieum fires, is a

at o o o f cinae: nemanll bLibbllas Sl1a
coniinuous mass O1 VEfy Simau vUODITS filled

with inert gas or air and held together by
surface tension. This foam may be of the

[ 1410 e

chemical type or of the mechanical (air foam)

type.
Foam must be appiied in a manner and at a

raie thai wili cause ii to colieci as a bianket on

the surface of a liquid petroleum product with

or without the exnected fire nrnr‘pdnn itc
or wathout the ex pected Iire precedi s

application, and spread over the burning surface
at a faster rate than the rate at which it can be
destroyed by the heat of a fire. The correct rate
of application varies with the type of foam, the
type of burning product, and the type of foam-
discharge ouilet. Approximateiy i gaiion of
water-in-foam for each 10 squarc feet of ﬁq’diu
surface (or about 1-1/4 inch thickness of chem-
ical or low expansion air foam per minute over
the surface) is usually sufficient to fight a
gasoline fire in pools or in tanks when the roof
is off. Approximately | inch thickness of foam
per minute should suffice in the case of heavy

£..o1 1o P PRYpiey LIPS U PR S S T

1ucy iy, ucpcnuug un ue engwn O preourn
hafare annlicatinn ic mads Tho chnartar tha
UViUIv apputaulii is anaul PR i LR (o G 41
time of preburn, the quicker the extinguishing

effect of the foam (applies only to fuel oils).
When a high volume flow rate of foam is
available, it should be fully utilized by applying
it from several points simultaneously. However,
each foam stream shouid be of sufficient size to
be effective by itself. It should be so directed as

to slide on or be smoothlv directed to ¢t

VY SnvVLIuy  waivevivu wie

surface of the burning liquid, as far as local
structure and wind directions will permit.

Prompt, copious, gentle application of foam
are most effective.

. First Aid Fire Appl'iances The f{oliowing

ECIICldI IUIC) )llUUIU UC UU)CIVCU lll LU]IIICLUUII

with all fire-extinguishing appliances:

1. Knowledge of their operation and proper
application.

2. Proper maintenance, and recharging

immediately after use.

3. Examine and test at prescribed intervals.

. Carbon-dioxide Extinguisher. The carbon-

dioxide extinguisher holds liquid carbon diox-
ide under high pressure. Extinguishers are made
wiih boih disk-vaives and seai-vaives. When ihe
disk-valve type is pierced, the entire contents of
the cylinder is released. The seat-valve type
having a control valve will permit any desired

AL 3
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amount of gas to be discharged; when the valve
is closed. the remainder of the gas can be saved
for future use. The stream should be directed at
the base of the flames. This type of extin-
guisher may be used on fires involving electrical
equipment (electric fires).

f. Soda-acid Extinguisher. The chemical solution
(soda-acid) extinguisher contains a solution of
water and sodium bicarbonate and, in a
separate bottle, an amount of sulfuric acid.
When the chemicals are mixed, on inverting the
extinguisher, gas pressure is created within the
container which expels a stream of reacted
chemical solution (mostly water) through the
hose. This type of extinguisher should not be
used on electrical fires as fatal shock to user
may result.

g. Drv-chemical Extinguisher. The dry-chemical
extinguisher contains chemically processed
bicarbonate of soda in dry powder form, which
is discharged by means of stored air or gas
pressure contained either inside or outside of
the extinguisher shell.

In applying the powder to flammable liquid
fires. the stream should be so directed that fire
in the near section of the burning area is extin-
guished first. then gradually moved forward,
with the discharge nozzle being moved from
side to side. This type of extinguisher may be
used on electrical fires.

7.17 SAFETY PRECAUTIONS FOR LOADING
JET FUEL AND KEROSENE.

The potential hazards inherent in the handling of
jet fuel and kerosene dictate the necessity of special
safety precautions in loading these products into
tankers and barges and the discharge of productinto
storage facilities. Preliminary investigation by in-
dustry and the Bureau of Mines attributes the special
hazards in handling these particular products to the
accumulation and discharge of static electniaty,
which i turn is affected by the rate of flow of dis-
tillate, turbulence, and the presence of water in the
turbulent distillate. To minimize potential contanuna-
tion with water. vessel pipelines should be drained
and cargo tanks stnipped as thoroughly as practicable
prior 1o loading. It is recognized that all traces of

MIL-HDBK-201B
23 September 1971

water will not be removed by the stripping operation.
Do not exceed loading rates in excess of three feet
per second (about 1000 barrels per hour through 12
inch line) through loading lines into tanks until dis-
charge outlet has been covered by a minimum of
three feet of product. Thereafter, normal loading rate
may be resumed. Under these conditions a T-2 tanker
can fully load in not more than 30 hours. The Joading
rate per second applies to the flow into each tank.
The total loading rate shall not exceed the sum of the
allowable rates for the individual tanks filled. If there
is evidence of turbulence or splashing of the product
in a tank after the discharge outlet is covered by the
specified three feet of product, the reduced loading
rate shall be continued until turbulence ceases.
Ullages. water soundings, temperatures, and samples
will not be taken on any tank until at least twenty
minutes after the tank has been topped-off and flow
into the tank has ceased. This restriction will require
a change in established inspection procedures. In the
past, the initial loading operation has been to pump
approximately 2,000 to 5,000 barrels into one tank,
preferably aft, then sample immediately. While the
sample was being checked. loading of other tanks
proceeded. It will be neccssary in the future for one
tank, preferably aft, to be completely filled and at

‘least twenty (20) minutes elapse prior to sampling. In

the meantime, loading of other tanks may proceed at
the discretion of the local cognizant inspector. Insure
that terminal loading connections are grounded toa
ship and that this ground is not interrupted by gas-
kets or other nonconductive barriers.

7.18 SAFETY PRECAUTIONS IN HEATING
WASTE OIL.

In heating waste oil to separate water, the oil
temperature should be kept below the boiling point
of water. If the water should boil, it will create a
serious problem of tank overflow. Under some cir-
cumstances. even temperatures lower than the boiling
point of water may be harmful. Therefore, after a
satisfactory reduction in emulsions has been attained.
heating should not be carried further. At tempera
turcs over 140°F ., the oil may be above its flash point
and if contaminated by low boiling point products
will give off flammable vapors at much lower
temperatures. 1t should then be treated with the same
precautions as gasoline.
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CHAPTER 8. CONSERVATION OF
PETROLEUM PRODUCTS

8.1 GENERAL.

Each year an estimated 1,260,000,000 gallons of
petroleum products are lost somewhere between the
nation’s refineries and the ultimate consumer. It has
been estimated that of every 100 gallons of crude
removed from the ground, only 97 gallons contribute
to the nation’s well-being; the other three are lost in
storing, transporting, refining, and marketing the
crude and products. The prevention of stock losses
requires constant vigilance by all concerned, adher-
ence to time-tested operating practices, good house-
keeping, and acceptance of the principle that it is as
important to account for product stocks as it is for
cash. When the proper tanks and tank accessories
have been chosen and installed, the job of loss control
has just begun. Tanks and accessories designed to
lower losses will do so only if they are maintained in
good physical condition. Any program for reducing
evaporation losses must include emphasis on good
maintenance. Accuracy in measurement, good main-
tenance procedures, efficient records and detailed
inspections, whenever necessary provide the principal
control tools necessary for the achievement of maxi-
mum practical product conservation. In this connec-
tion, MIL-STD-140 makes it possible to predict with
reasonable accuracy the normal loss expectancies for
any bulk terminal, and will provide a management
tool for assessing the efficiency of a bulk system. It is
not possible to assign a dollar value to the savings that
will accrue to the owning department as a result of a
good conservation program. However, it is obvious
that the importance of fuels to the national welfare -
especially to the military—is sufficient to warrant
consideration of a conservation program of worth-
while magnitude.

8.2 ACCURACY OF PRODUCT MEAS-
UREMENT.

The importance of accurate and careful quantity
measurement cannot be overemphasized. The data
obtained form the basis for future records and calcu-
lations. If the original gaging figures are incorrect, all
subsequent records will be affected thereby. Accurate
records of receipts and deliveries of all products are as

operating activity. Records are indispensable to stock
control, the detection and correction of losses, and
the selection of the most efficient operating
procedures.

a. ‘Calibration. The necessity for accurate calibra-
tion must be recognized. Therefore, whenever
practicable, all stationary tanks, tank cars, and
tank trucks which are used as liquid quantity

_measuring containers should be properly cali-
brated by recognized methods. Once accurate
calibration has been established, it is of primary
importance that these containers used for stor-
age and transportation of liquid products be
maintained in good calibration.

b. Gaging. All terminal and pipeline personnel
should be thoroughly indoctrinated as to the
methods which are being used to measure re-
ceipts, deliveries, and inventories of petroleum
products. All gaping equipment should be
standardized. Gage tapes and plumb bobs, and
gage poles, should be accurate and in good
condition. Their accuracy should be determined
by periodic checks, made at least once annually
apainst a certified tape.

¢. Terminal pipelines. The capacity of pipelines
should be cstablished so as to permit accurate
measurement of line contents for transporta-
tion and inventory purposes. Temperature data,
taken at frequent intervals, should also be avail-
able for the measurement of these pipeline
quantities. Lines should be maintained full of
product whenever practicable so as to insure
exclusion of water and air. Potential sources of
product contamination in lines should be re-
duced to the absolute minimum.

d. Tank Trucks, Tank Cars, and Transports. Un-
der any system of product control regardless of
whether rack and tank truck dispensing meters
are used, it is essential that the product not be
loaded beyond the prescribed point on the
compartment-capacity marker.

e. Meters. The use of meters offers an excellent
check, particularly at the larger bulk terminals,
for accurate determination of stock deliveries.

~ |
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than justified. It cannot be too strongly
emphasized that meters will not femain accu-
nti

calibocaad nndar continued 1 sage unless
raiely Caiibraitu unuty tunuiness LIUC
thav are freauently checked, and unlcss the
ingy a&ic aicyucaiisy

f meters, the installation, calibration,
maintenance are carefully planned.
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rtation Losses. Al-

losses do not normally include
intransit losses if the ptoduct is received by
ocean tanker or barge, it is apparent that inac-
curacy in tank measurement after receipt might
result in an erroneous charge against storage
Josses. The transportation loss in such cases is

A0 W

based on the difference between 60 F cnarge"
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hend calibration maccurac:es) may be used
under proper measurement procedures for the
purpose of determining which shore tank gal-
lonage has been correctly stated and which has

been mcorrecuy stated. The necessary correc-

inme tn Yabkaena? and Yeanaint® nca tham mada
HvID w Llld.lsc alnyg lCLClPl altc uicil nauc
Further, every effort should be made to insure
that, on arrival, all product on the vessel at the

unloading point is pumped ashore, and that re-
sidual gallonage, if any, is properly accounted
for.

g. Warer Bottoms. Water bottoms should be
measured and recorded. Unaccounted for
changes in water bottoms should be investi-
gated. A loss in water bottom which results
from a ieak may be overcome temporarily by

ai re h _
I

fficient water bottoms to

leak Thc water botto must be subtracted
from the gross volumetric measurement of a
tank to obtain the net volumetric measurement
of the product therein. Inasmuch as the water
depth may vary between opening and closing
gages due to movement of lhe tank bottom

o2 BRI IV AALY A BRI B4 4 S0 téwan v - -
8.3 INDF 1 AND MAINIENANCE
Rantina inenartinn ae wall nae nravantiva anmd
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remedial maintenance chould he initiated and con-
remedial mamtenance, shoulgd be 1mtiated and con
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cies and losses asured lndICJ(C the need for inspec-
tion. Losses which increase from period to period
should be carefully scrutinized. Recognized inspec-
tion procedures include checking the condition of all
operating and measuring facilities and their methods
of use. In most plants the facilities which require this
mspecnon inciude tanks, pum s, valves and fittings

on loading racks. and on var amd Annl limae manis o
Oi 1GaGIng raCks, ana on ya:u ana aoCK iines, meters,
and all routine measurine and easing equipment. as
ang all routine measunng and gagaing equipment, as
well as all supplemental accessories and fittings such

as vents, ﬂame arresters, roof and shell manholes,
gage hatches, valve stems, pump packing, and loading
spouts. This inspection takes from a day to a week
depending upon the size of the terminal, conditions
encountered, and the muitiplicity of operanons in-

PPN PR I I PR D PN LY SN —mne
SPTLIVI SHIVUIU DC 1Hauc U 4 quauucu <n HCCI
Experience indicates that, for the normal range of

tion gasolmes Lhe losses
pressure of the product. Th the net storage losses

€orn
from non volatile products

practically negligible.

8.4 LOSS THROUGH
Loss through theft may occur at infrequent inter-
vals only, but it does warrant consideration in any
study of stock control. Adequate stock control
should, for the most part, be provided for by proper
equipment, procedures, and records which permit a

moasi~ndico Ahasl bi: criecemcmsoce s d oo dla L b -
periodaic CncCK Oy SUpeIvisors and audaiiors of snip-
ments, receipts, deliveries, and inventories. Stock-

lent operauons through such dcwccs as chanzed or
altered invoices, inflated charges for products used in
military operations, and erroneous reports of temper-
atures and gages. For instance, theft may occur when
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include periodic summaries, inventories, and delivery
reports—their frequency to be determined by local
needs. These records are the basis for accurate stock
conitrol; they provide a current balance between
physical and book inventories. a correlation of termi-
nal stock reports with receipts and deliveries. as well
as temperature controls. They also make feasible
rechecks by supervisors and auditors. To eliminate
the possibility of theft, complete and accurate rec-
ords of all stock transactions should be maintained.

8.6 CONSERVATION AND STORAGE.

In the construction of a new bulk terminal, or in
the erection of new tankage at any bulk terminal,
consideration should be given to the possibility of
storing non-volatile products for which additional
storage is required in old cone-roof gasoline tankage
and to erecting new conservation tankage for gasoline
storage. This makes possible a conversion to conversa-
tion-type tankage for volatile products whenever
additional capacity is needed.

If storage of volatile products in cone-roof tanks is
necessary, it is desirable that roofs be painted with
high reflectivity paint. Self-chalking white paint is
considered best for this purpose. Since self-chalking
paint renews its surface, it will require more frequent
renewal than conventional-type paints. The estimated
life of self-chalking white paint on cone-roof tanks
varies from two to four years, depending on atmos-
pheric conditions. White paint should also be used on
tanks such as balloon breathers, and on wet and dry
seal lifters.

In areas where atmospheric smoke, soot, chemi-
cals, etc., present a maintenance problem with respect
to self-chalking white paint, other paints such as
aluminum may be_more appropriate.

With respect to floating-roof tanks the reflectivity
of the paint on the roof is not so important; these
roofs usually can be painted either aluminum or gray.
Scheduling of the delivery of volatile products at the
bulk terminal is particularly important. for it can be
demonstrated that storage losses sustained on any
cone-roof tank are determined by the degree of fill of
the tank. Disregarding all other effects of high inven-
tories, it is still a fact that the larger the inventory,
the lower the storage loss on a cone-roof tank. Pub-
lished data indicates that the gallonage loss from
breathing sustained by a tank which, on the average,
is three-quarters full will be approximately one-half
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the loss for the same tank when one-quarter full,
other conditions being equal.

Vapor losses may be reduced if the maximum
pressure practicable is kept on the stored liquid. This
can be accomplished by use of the proper type vent
valves and appurtenances, and by avoiding excessive
agitation of the liquid surface while the product is
being received. Vapor leaks from tanks may be
stopped temporarily by means of a satisfactorily
tested plastic sealer. Even after the best equipment
has been obtained and the finest maintenance or
program established, large savings may still be avail-
able through a more efficient utilization of tankage.
As an example, filling loss takes place when liquid is
pumped into the tank and displaces the air-vapor
mixture in the vapor space above the liquid. The
filling loss will vary in size, depending on the concen-
tration of oil vapor in the mixture thereof with air in
the vapor space, and this concentration is determined
in part by the way the tank is operated. That is, the
longer the interval of time between pumpings, the
greater will be the concentration of the oil vapor
portions of the mixture. Therefore. shorter periods of
standing between pumpings will produce lower con-
cenirations, and accordingly, the oil vapor filling loss
will be smaller. This same basic principle applies to
the magnitude of “breathing” or standing storage
losses, i.e. the longer the standing period and the
richer the vapors in hydrocarbon content—up to
saturation point—the greater the oil vapor portion of
the air-vapor mixture out-breathed daily.

When gasoline stocks are being gaged—especially
when the tank contains gasoline vapors under pres-
sure—every precaution should be taken to eliminate,
or at least to minimize, losses of vapor which result
from the depressuring of the tank. Conservation-ty pe
tanks usually are equipped with a pressure-type
gaging device, such as a pressure lock. Other applica-
tions include gage wells, from which the correct
liquid depth may be determined—using the manome-
ter to obtain the correction factor. With a cone-roof
tank not equipped with a pressure lock, it is not
always possible to gage when the tank is not uncer
pressure. It is generally good practice to do all gaging
either in the early morning or in the late afternoon,
so that the pressure in the tank will be relatively low
at the time of gaging. It is also good practice to
reduce the frequency of gasoline stock gaging to the
absolute minimum consistent with bookkeeping and
accounting requirements.

-’
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8.7 EFFECT OF TANK REPAIR ON LOSSES.

Once the magnitude of losses from known sources
has been evaluated, the best types of tanks for a new
installation may be determined;i.e., the actual savings
which may be realized from the repair of existing
tanks and from the installation of modern conserva-
tion facilities may be evaluated in terms of dollars
and cents. Repair of tanks will be considered first,
because, in most instances, the use of existing facili-
ties must be continued even though installation of
new equipment would be more desirable. However, to
guard against uneconomical expenditure for improve-
ments, the economics for each case must be consid-
ered separately.

8.8 LOADING RACKS.

Subsurface loading is recommended for volatile
products whenever the throughput warrants the
installation of the equipment. Savings compared to
overhead or splash loading will aggregate 0.10 t0 0.15
per cent. When the payout for subsurface-type load-
ing equipment is being calculated, the cost of bal-
anced drop arms vs. replacement equipment should
also be investigated.

MIL-HDBK-201B
23 September 1971

8.9 EFFECT OF LEAKS.

In any calculation of loss expectancy, the poten-
tial loss from drips and leaks should not be over-
looked. Whether these constitute a significant part of
the terminal’s stock losses will depend on their extent
and frequency. The following indicates what may be
anticipated:

Gals/year
2 drops per second . .. ... 1,351
Drops breaking into a steady
stream .. ........... 8,780
1/8 inch stream ........ 95,000

Attention usually is paid to any product which leaks
in a steady stream; whereas drops frequently are not
considered sufficiently serious to warrant immediate
attention. The foregoing data, however, indicate that
they may in fact constitute major losses. From these
and other fundamental data, the loss expectancy for a
terminal may be estimated in gallons and in percent
based on throughput.

With the exception of paragraph 8.1, the material in this
chapter was taken from Recommended Good Practices for
Bulk Liquid-Loss Control published by the American Petro-

Jeum Institute.
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APPENDIX A

DEFINITIONS

Acidity—The amount of free acid in a substance.

Additive— Addition agents or additives are used either

to i"rn'r)a[! naw pranrf|pc 10 an nll Qr anv nfht-r

[ L] Py Vedaes

petroleum product or to improve the properties
which they already possess. For example, those which
when added to gasoline, improve antiknock property.

Antilnarlk_DRacictance tn datanatinn 1
Antiknock—Resistance to detonation or “pinging in

spark-ignited engines. Typical antiknock materials are
benzol, alcohol, and tetraethyllead. The addition of
very small amounts of such substances to a gasoline
of relatively low octane number has the quality of
strongly depressing detonation, recognized by
“knocking™ in spark-ignition internal combustion
engines; that is, it raises the octane number. For
gasolines, the principal agent used is tetraethyllead.

{Qﬁp octane numher )

SUL ULRRNL iUy

APIl—-American Petroleum Institute.

API graviry—An arbitrary scale established by API to
express the gravity or density of liquid petroleum
products as single standard to replace the several
methods previously used. The measuring scale is
calibrated in terms of “API" degrees. It is defined by
the following formula:

141.5

Speroofe0r ~ 1313

Degree APL =
Approved lights—Only “‘explosionproof” lights, mo-
tors, switches, or other electrical fixtures approved by
the Underwriters Laboratories for class 1, group D
hazardous locations are 10 be employed where con-
centrations of flammable gases or vapors exist contin-
uvously, intermittently, or periodically under normal
conditions. Hazardous jocations classified as class 1,
group D are: atmosphere containing jet fuel JP-4,
gasoline, petroleum naphtha, alcohols, acetone, lac-
quer solvent vapors, and natural gas.

PN Y A U | P

or Qe d._1_1
NSI. -~ Amencan National Standaras 1

Ash content—The amount of ash or nonvolatile,
incombustible material yielded by a measured quan-
tity or organic substances on heating to high temper-

™~ ann

ature. (See ASTM Method D482).

ASME. —The American Society of Mechanical
Engineers.
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ASTM.—The American Society for Testing Materials.

Atmospheric pressure—The pressure of air at sea level
is exerted equally in all directions. The standard
pressure is that under which the mercury barometer
stands at 760 mm., or about 30 inches. It is equiva-
lent to about 14.7 p.s.i. and is called one atmosphere
of pressure.

Autogenous ignition temperature—The autogenous ig-
nition temperatures of liquid and semiliquid petro-
leum products are determined by ASTM Method
D2155.

No. 791. This is the temperature of a metal alloy bath
just adequate to cause ignition of a mixture of
petroleum or similar vapor and air when tested in
accordance with the carefully prescribed provisions of
the method. The autogenous ignition temperature is
not a definite physical constant but varies with the
nature of the container, concentration of vapor in the
air, and other conditions of the test.

Barrel—As the standard unit of measurement of lig-
uids in the petroleum industry, it contains 42 U.S.
standard gallons.

Batch—Any quantity of material handied or consid-
ered as a unit in processing, computations, etc.

Black oils—Black oils, when referred to in tanker or

barge cargo, or in bulk transfers, are those usually
clasced ac boiler fuels or burner fuels (Thpv do not,

i@SoTL &3 UVaL savas st

of course, include diesel fuels.)

Blend-Any mixture prepared for a special purpose;
the products of a refinery are usually blended to suit

markat ronn"nmnn'n
HE SOt D =t 11 -8

Blended fuel oil—Fuel oil that is a mixture of two or
more types (residual, distillate, or cracked fuel).

Blending—The process of mixing two or more liquids
having different properties to obtain a product of
intermediate properties. Certain classes of lubricating
oils are blended to viscosi:», while naphthas may be
biended to meet a distillation specification such as
end pointi.

Boiler horsepower—One boiler horsepower is equiva-
lent to the evaporation of 34.5 pounds of water per

-
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hour from and a temperature of 212°F at atmo-
spheric pressure, and is equivalent to 33,475 B.tu.
per hour (British thermal units per hour). This is now
an obsolete term applied only to certain conventional

boilers of small capacity.

Boiling-The process by which a liquid is rapidly
changed to vapor by the application of heat.

Boiling point—Boiling point is that temperature of a
liquid which is not exceeded by the transfer into the
liquid of additional heat. The heat so added results in
a change of state from liquid to vapor or gas. Boiling
point varies with the atmospheric pressure and, under
standard conditions at sea level, is 212 degrees Fahr-
enheit for distilled water.

Boiling range—The range of temperature, usually de-
termined at atmospheric pressure in standard labora-
tory apparatus, over which the boiling or distillation
of an oil commences, proceeds, and finishes.

Bottled gas—Oridinarily, butane or propane or
butane-propane mixtures, liquefied or held under
pressure in stee] “‘bottles” or cylinders for domestic
gas uses.

Bottoms sediment and water (B.S. and W.)-The
heavy material which collects in the bottom of
storage tanks, usually composed of oil, water, and
foreign material now referred to generally as sludge.
(See sediment and sludge.)

Breathing—~Breathing is the movement of gas (or oil
vapor) with air, into and out of the vapor space of a
storage tank through vents, vent valves, vent lines or
other openings in the tank roof. This may be due to
changes in atmospheric temperature, or to alternate
heating and cooling of the product stored, or to oil
movement into or out of the tank.

B.T.U. (B.t.u.)- Abbreviation for British thermal unit,
the average quantity of heat required to raise the
temperature of 1 pound of water 1°F. at its maxi-
mum density 39.1°F.

Bunker *'C" fuel oil- A heavy residual fue) oil used by
ships, industry, and for large scale heating installa-
tions equivalent to No. 6 Fuel Oil.

Bunker fuel- A fuel oil used on steamships.

Burning oil-An illuminating otil such as kerosene,
mineral seal oil, etc., of such gravity and degree of
cleanliness that it may be burned through a wick.
(See kerosene.)

MIL-HDBK-201B
23 September 1971

Burning point—The lowest temperature at which the
most volatile components of a petroleum product,
held in an open vessel, will continue to burn when
ignited by a flame held close to its surface. This
temperature determines the degree of safety with
which kerosene and other illuminants may be em-
ployed. (See also fire point.)

Cetane— A pure paraffin hydrocarbon (C) gH34) used
as a standard in determining or measuring ignition
qualities of diesel fuels.

Cetane number—The ignition quality of a diese] fuel
is determined in terms of an arbitrary scale. The
determination of cetane number is made with a single
cylinder engine of continuously variable compression
ratio with suitable loading and accessory equipment
and instruments, mounted on a stationary base, and
by a method of matching the fuel being tested against
mixes of cetane and of alpha-methyl-naphthalene
under standard operating conditions. This is described
in the test method ASTM D613. A fuel having a
cetane number of 60 would have the same ignition
quality as a mixture of 60 percent cetane in alpha-
methyl-naphthalene.

Clarifier—Any apparatus or device for removing the
color or cloudiness of an oil by separating the foreign
material through mechanical or chemical means. It
may embody the principle of centrifugal action,
filtration, simple heating or treatment with acid or
alkali, or several of these principles.

Clean products—Clean products refer 10 those prod-
ucts that are separated in the refining process from
fractionating columns as an overhead or side-cut
stream or blends of these products, and includes the
distillation range from gasoline through diesel fuel.

Cloud point—The temperature at which paraffin wax
or other solid substance begins to crystallize out or
separate from a petroleum oil solution imparting a
cloudy appearance to the oil, when the oil is chilled
under definite prescribed conditions. Refer to ASTM
Method D2500.

Coefficient of expansion—The amount of INCREASE
in length, area or volume of a substance resulting
from an increase of | degree Fahrenheit in its temper-
ature. Thus, a coefficient may be the linear, area or
volume expansion. Within this text expansion of
piping would be linear, increase of temperature could
cause area expansion of tank shells, and in the case of
product expansion would be volumetnic.
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*Color stabiliry —The resistance of oil to discoloration
due to light, aging, etc.

ion Tha art or nracecc
stion— 1 n¢ aCl Or process

*Combust
cally, it is a process of rapid oxidation caused by the
union of the oxygen of the air, which is the supporter
of combustion, with any material that is capable of

oxidation.

Compatibility —(1) When fortifying a petroleum prod-
uct with an additive, it must not have any harmful
effects upon the product to which it is added. Also, it
must mix and remain mixed with the product or
other additives which may be present. This character-
istic is known as compatibility.

(2) Two oils from different sources and of differ-
ent chemical composition might be reasonably stable
individuaily, might react with each other when
mixed, throwmg down sludges or becommg unstable.

Aorros:on— lh destruction of metal by chemical or

reaction with its environment.

*Critical velocitv—The rate of flow in a pipe at which
streamline flow changes into turbulent flow.

Crude—In a natural state, not altered, refined, or
prepared for use by any process, as crude oil or crude
petroleum.

Crude petroleum A liquid of geological origin
duced from the earth, consisting predominantly of
hydrocarbons, and (usually) relatively small propor-
tions of sulfur, nitrogen, or oxygen derivatives of
hydrocarbons. Crude petroleum occasionally contains

uncombined or elementary suifur.

*Diesel fuel—The fuel used for internal combustion in
a diesel engine; usually that fraction which distills
over after kerosene; similar to gas oil.

*Diesel fuel additive—M
improve the ignition quality. Examples are amyl
nitrate and ethyl nitrate.

*Gasoline additive—Matenals added in smali amounts

io gasoune io mcreasc mc octane numocr anu lﬂUS
help prevent knocking. Tetraethyllead is the most

common addit

LNV 880

ive used
ive used.

Drawoff--A connection on a tank shell (near bottom)
or tank bottom, through which water may flow or be
drawn from a tank or vessel, or from a sump in the

«ar 1 e
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Drum filler— An apparatus for filling drums automat-
ically to a fixed volume or weight.

operation or at which a certain definite change is
observed. In the analysis of liquids such as gasoline,
the end point is the temperature at which no more

liquid will distill over. (See ASTM Method D86).

Ethyl gasoline—A motor gasoline containing a very
smali quantity of added ethyi fluid which has a
retarding action on the rate of combustion of the
charge, and thus tends to reduce detonation (knock-
ing) in the engine ¢ _ylmders. (See antiknock.)

#Ly mnrnting . Tha conversion of a lanid into 2
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vapor, usually by means of heat.

poranon ioss—in this iext evaporation foss is the
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atmosphenc pressure lt varies with th perature
the amount of liquid surface exposed, the tempera-
ture of vaporization of the lightest components of the
liquid, the velocity of air currents over the surface
exposed and the degree of vapor tightness of the tank
roof Since petroleum products are not homogeneous

evaporation is not constant hein
apUiaulll 16 G0 Cuiisial nt, oen

he beginning when the largest percentag

o go

o[ lxgh( volaule hydrocarbons are present and slowest
when evaporation has proceeded so far that only
heavy residues are left.

hed to volatile o petro-

*Evaporation test—A test applied to volatile 10

leum products to determine the completeness or
rapidity of evaporation.

Explosive limits—Mixtures of petroleum vapor and air
within ceriain limiis can be ignited. The expiosive
limits are defined as limits of percentage composition
of mixtures of gases and air within which an exnlo

Ol mxture P pasts YWarsaasi 1Ll & AP

sion takes place when the mixture is ignited. The
lower limit of flammability corresponds to the mini-
mum amount of combustible gas and the upper limit
to the maximum amount of combustible gas, within
which the mixture is flammable. For gasoline vapors
in air, these limits are approximately 1 percent and 6
percent by volume, respectively. Other vapors may
have dxfferenl limits. Combustlble gas or vapor indi-

cators
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lower, flammable limit of vapors present in the
atmosphere.

Filtration—A mechanical process for removing sus-
pended material from a liquid by passing it through a
porous matenial.

Final boiling point—See end point.

*Fire poini—The lowest temperature at which, under
specified conditions in a standardized apparatus, a
petroieum pr oduct vaporizes S‘u'uitiﬁ‘lu‘y' Tapiwy io
form above its surface an air-vapor mixture which

burns continuously when ignited by a small flame.

21y DYy a slhdil
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riammapic—\apaoie Oi cmg easuy set on fire or
ignited; combustible vapors under ordinary condi

tions. In accordance with the modern trend in usage,
the earlier used term “inflammable,” because of
possible misinterpretation of the prefix “in™” as a
negative, has been replaced by “flammable™ without

change of meaning.

Flash point—The lowest temperature expressed in
degrees Fahrenheit in U.S. Specifications at which
vapors arising from a petroleum product will ignite
momentarily (that is flash) on application of a flame
under specified conditions.

*Fuel oil- Any liquid or liquefiable petroleum prod-
uct burned for the generation of heat in a furnace or
firebox, or for the generation of power in an engine,
exclusnve of olls with a flash pomt belov\ 100°F.
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Kinds of fuel oils—Fuel oils in common us
four classes:

(1) Residual fuel oil, which is a topped crude
petroleum or viscous residuum obiained in refinery

(2) Distillate fuel oil which is a distillate denved
from crude petroleum.

(3) Crude petroleum and weathered petroleum of
relatively low commercial value.

(4) Blended fuel which is a mixture of two or
more of the three preceding classes. (See ASTM
D396.)

Gallon- A unit measure of volume. A U.S. gallon
contains 231 cubic inches or 3.785 liters. It is equal
to 0.83268 times the Imperial gallon, which contains
277.42 cubic inches. One U.S. gallon of water or
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liquid of 10° API gravity weighs 8.328 pounds at

oV r

Gas detector-An instrument for determining the
explosibility of a gas-air mixture. It is used as a safety
device where oil is stored or handled. It is also known
as an explosimeter and as a combustible gas or vapor
indicator. (See explosive limits.)

*Gasoline—A refined petroleum naphtha which, by
its composition, is suitable for use as a carburant in
internal-combustion engines.

Gauge table-Tables prepared to show the contents of
a tank for each 1/8 or 1/16 inch of oil contained in
the tank. After the tank has been gaged with a steel
tape or pole and the height of the liquid determined,
the contents of the tank can be found b) reference to

mancal compulatlon of lhe cylmdnca] volume for
each inch of altitude, deducting the volume occupied
by *“deadwood.” Tables of temperature corrections
are often made available for use in reducing the

P P S e T Ty P e A

Easuied Cconients o1 iné tank {0 a standard voiIumd
o

at 60° F. These volume calculation and correction

tables are identifed in ASTM D1250. These methods
‘together with extensive supplementary information
are issued in a separate publication entitled *ASTM
Manual on Measurement and Sampling of Petroleum
and Petroleum Products.™

Gravity—The ratio of the weight of any specified
volume of a liquid or solid to the weight of an equal
volume of distilled water at 60° F.

*Gum (general)—(1) In the petroleum industry the
term is descriptive of resin-like insoluble deposits
formed during the deterioration of petroleun and its
products, particularly gasoline.

*Gum test—A test to show the amount of residue left
after evaporating a definite amount of gasoline.

Horscpower {miechanical j-Power is the rate of doing
work. One mechanical horsepower equals 33,000

*Hydrometer- A graduated instrument for deternun-
ing ihe graviity of liquids, usually a holiow gla
1

ant -un-nl\n\d at P
went, weighiCGé at one en

upnghl On immersion in liquid, it sinks lower as the
tiquid is lighter, since the buovant force is thus less.
Some hydrometers arc marked to read percentages of
concentration or other propertics which may be
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calculated directly from the gravity. The instruments
used in measuring petroleum products usuaiiy read
API degrees or specific gravity directly. (See ASTM

1 0% 120 AY
v267).

Hydrostatic head—That portion of the indicated pres-
sure ai a poini in a piping sysiem i i

or
he super- -imposed height o

bustion.

Ignition quality—The ability of a fuel to ignite upon
injection into the engine cylinder.

Ignition temperature—See autogenous ignition
temperature.

Ignition quality of diesel fuel-See cetane number.

Inflammable—See flammable.

Inflammabie iiquids—See flammabie liquids.

Inhibitor—A substance, the presence of which in
small amounts in a petroleum producl prevents or
retards undesirabie ncmlcal cnanges lang pm,c m

Initial boiling point—The initial boiling point is de-
fined as the recorded temperature when the fi

-
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-
Q
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of liquid falls from the outlet of the laboratory
condenser used in this test. (See ASTM Method .,86).
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poise of abso]ute vnscosny. (Sce absélutc viscosity.)

"Miumum flash poin‘ of Keroscne is 115° F. as given in
Specification VV-K-211. (See Sec. 1V of Ch. 2).
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Knock rating—See octane number.

Lead susceptibility—The ability of the gasoline to
respond to the addition of tetraethyllead as reflected
in the increase in antiknock value (octane number)
per increment of lead added.

Lovibond tintometer—An instrument used for de-
termining the color of refined petroleum oils, reading
in Lovibond “color” numbers.

NPRA~—-National Petroleum Refiners Association.

*Octane number—A term numerically indicating the
relative antiknock value of a gasoline. It is based upon
a comgparison with the reference fuels iso-octane (100
octane number) and normal heptane (zero octane

number). The octane number o
R . H

Th thod for determ\rung the knock character-
istics of fuels together with extensive supplementary
information are issued in a separate publication en-
titled “ASTM Manual of Engine Test Methods for

Rating Fueis.” This inciudes Do 14, D505, D2700 and

D2655.

*0il emulsion— A mixture of water and oil in which
the oil is more or less permanently suspended in the
water in the form of very smalii dropiets, or vice versa.

Outage—The difference between the full or the rated
capacity and the actual contents of a barrel, drum,
tank, or tank car. The vertical distance between the
surface of the liquid in a barre i m, tank, or fank

dxfference alwavs exist in order to allow free space
for the expansion of the contents in case of rise in
temperature. Outage gages or ullages are normally
taken on ships’ tanks. (See gaging operations.)

*Pensky-Martens closed tester—Apparatus used for
the determination of the flash point of fuel oils,
cutback asphalts, and other viscous materials and
suspensions of solids.

Petrolcum—See crude and crude peiroleum.

pH Value-pH value is a negative exponent of the
positive hydrogen ion concentration of a liquid; for
instance +H'" = 1/H". When the exponent n is equal
to 7 the soiution is neutrai. Vaiues +H greater than 7

.

~

——
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indicate increasing values of alkalinity, and values less
than 7 indicate increasing values of acidity.

Pipeline—In this handbook, it is a line of pipe with
pumping machinery and other apparatus used for
transportation of petroleum products.

*Poise—A unit used to express absolute viscosity. Is
equal to one dyne-second per square centimeter. (See
absolute viscosity, and viscosity.)

POL —Petroleum Oil Lubricants.

Pour point—The lowest temperature at which a petro-
leumn oil will pour or flow, when it is chilled, without
disturbance under specified conditions. See ASTM
D97. The pour point is taken as the temperature S°F
above the solid point, that is where solidification
begins.

Pour test—The chilling of a liquid under specified
conditions to determine the pour point. Observations
are generally made over 5° F. intervals of tempera-
ture.

Pressure drop—The decrease of pressure in pounds per
square inch, or head in feet, of a fluid flowing in a
piping system from one point to another point

downstream from the first point. Pressure drop may

be caused by friction, increase of elevation or increase
of velocity.

Pump, centrifugal (volute type)-Consists of one or
more impellers mounted on a rapidly rotating shaft.
The liquid enters the impeller at the center, or “‘eye”,
and is impelled outward from the center by centrif-
ugal 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 (tangen-
tial) velocity head into pressure head while conduc-
ting the liquid at a reducing rate of flow to the
discharge nozzle of the pump casing.

Pump, duplex—A recipricating pump which has two
liquid cylinders. Duplex pumps have a more steady
discharge flow and pressure than do simplex pumps.

Pump, multistage—A centrifugal pump which has two
or more impellers mounted on the same 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.

Pump, power—A reciprocating pump in which the
liquid pistons are driven by other means than rods

MIL-HDBK-201B
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connected to direct acting steam pistons, usually by a
crank shaft driven through gears or speed reducer by
an automotive engine or electric motor.

Pump, reciprocating—Consist of one or more cyl-
inders into which liquid is sucked on the intake
stroke of a piston, and discharged on the discharge
stroke. It is usually driven by a direct<connected
steam piston, aithough installations employing belt,
gear, or chain drive by steam turbine, diesel engine, or
electric motor may be used. It may commonly be of
simplex, duplex, or triplex (1-, 2-, or 3-pump cyl
inders) and be single acting (1 working stroke per
revolution utilizing 1 side of piston) or double-acting
(2 working strokes per revolution utilizing both sides
of piston). This pump is essentially a low-speed,
low-capacity pump, and is best suited to the handling
of small quantities of viscous liquids at high heads
and variable discharge pressures.

Pump, rotary-A positive-displacement pump used
mainly to pump liquids that are either too viscous (or
too volatile) to readily pick up from a lower level
with a centrifugal pump. There are many types of
rotary pump designs, the most common being the
gear-type and lobe-type, in which two gears or lobes
mesh and therefore rotate in opposite directions, with
very close clearances between the rubbing surfaces
and closely fitting the casing. The liquid is trapped
between the gear teeth or lobes and the casing, and is
carried around to the discharge side of the pump. The
close meshing and minimum clearances prevent the
liquid from bypassing to the suction side.

Pump, simplex—A reciprocating pump that has one
liquid cylinder on a direct rod drive, or driven by a
single crank or rocker arm.

Pump booster—When the pressure of fluid flowing in
a pipe is nearly expended and approaches zero, a
booster pump is used to impart additional energy to
the fluid. The energy thus imparted can be used to
increase flow rate.

*Redwood viscosimeter—A viscosimeter used for vis-
cosity determinations on petroleum products in the
United Kingdom.

Reid vapor pressure (RVP}-One of the important
specifications for gasolines. It is a measure of the
vapor pressure of a sample at 100° F., and the test is
commonly made in a bomb. The results are reported
in pounds per square inch (p.s.i.).

SAE. —Society of Automotive Engineers (American).

93



TECHNICAL LIBRARY

MIL-HDBK-201B
23 September 1971

Saybolt colorimeter or chromometer-- An instrument
used to determine the color of refined oils (gasolines,
naphtha, kerosene, and some lubricating oils). (See
ASTM Method D156).

Saybolt color—A scale for the determination of the
color of gasoline and burning oils.

Scraper— A scraper with self-adjusting blades, which is
inserted into a pipeline to help clean accumulations
from the wall of the pipe. It is carried forward by the
fluid pressure, and rotates through the action of the
oil on flowing past the curved blades.

*Seconds (S.S.U.) (as applied to Saybolt viscosity )—
The number of seconds required for a given quantity
of oil (60 cc.) to flow through a standard orifice at
specified temperatures (usually 100°, 130°, and 210°
F.).

*Sediment —Any material other than water which
separates by gravity below the liquid in a tank. It
generally consists of sand, dirt, or some emulsion.
{See B.S.&W., and sludge.)

Slop

which are not up to quality, or those products which
are to be treated or degraded and transferred to
selected tanks.

tanks—Tanks regularly containing products

Sludge (general)-Any waste product which collects
at the bottom of a storage tank containing crude oil,
fuel oils, or other petroleum products. Such sludge
usually contains water. (See B.S.&W.)

Specific gravity—The ratio of the weight of a volume
of solid or liquid to the weight of an equal volume of
pure, distilled water, with both media at 60° F. In the
case of gases, the ratio is referred to hydrogen or air.
In practice, specific gravity is usually determined by
means of a hydrometer.

*Specific heat—The ratio of the quantity of heat
required to raise the temperature of a body 1° to that
required to raise an equal mass of water 1°.

Specification—Prescribed limits of control tests used
to maintain uniformity of a specific product.

Stoke (centistoke )—A unit of kinematic viscosity in
centimeter-gram-second (c.g.s.) units. A customary
unit is the centistoke = (stoke/ 100).

Strapping a tank or strappings—Strapping is a trade
expression which is used to indicate that the cali-
bration of a tank is derived by pertinent measure-
ments and calculation of its volume as differing from
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liquid calibration. It is also used to indicate circum-
ferential measurements of a tank as in the case of
calibration of a tank by the measurement method.

*Tag (or Tagliabue) closed tester—An apparatus used
for the determination of the flash point of all mobile
liquids flashing below 175° F. with the exception of
fuel oils.

*Thief—A device which permits taking a product
sample from a storage tank from a definite predeter-
mined location in the body of the liquid to be
sampled. It consists of a metal box with a heavy lid
which opens very slowly on submerging the box in
the liquid. The box is quickly lowered to a point in
the tank from which the sample is to be taken and is
slowly filled in this location.

Thieving a tank—Taking product samples from any
part of a tank by means of the mechanical device
known as a *“thief”.

*Vapor—Gaseous substances which can be at least
partially condensed by moderate cooling or compres-
sion.

*Vapor precsure—The pressure exerted by the vapors
released from any material at a given temperature,
when enclosed in a vaportight container. (See Reid

vapor pressure.)

*Viscosity—The measure of the internal friction or
the resistivity to flow of a liquid. In measuring
viscosities of petroleum products, the values of the
viscosity are usually expressed as the number of
seconds in time required for a certain volume of the
oil to pass through a standard orifice under specified
experimental conditions.

*Viscosity, absolure—The force which will move 1 sq.
cm of plane surface with a speed of 1 cm. per sec.
relative to another parallel plane surface from which
it is separated by a layer of the liquid 1 cm. thick.
This viscosity is expressed in dynes per square centi-
meter, its unit 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.

*Viscosity, kinematic—The kinematic viscosity is de-
fined as the absolute viscosity divided by the density
at the temperature of the viscosity measurement. The
metric units of kinematic viscosity are the stoke and
centistoke, which correspond to the poise and centi-
poise of absolute viscosity.
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Viscosity, Saybolt Furol—A viscosity test similar in
nature to the Saybolt Universal viscosity test, but one
more appropriate for testing high-viscosity oils. Cer-
tain transmission and gear oils and heavy fuel oils are
rated by this method. The results obtained are ap-
proximately one-tenth the viscosity which would be
shown by the Sayboii Universai method.

*Viscosity, Saybolt, Universal-The time, in seconds,
for 60 ml of fluid to flow through a capillary tube in
a Saybolt viscosimeter under specified conditions.

Volatile— Readily vaporizable.

Volatility—The’ degree to which fuels vaporize (form
vapor). The case with which a liquid is converted into
a vaporous state.

Ullage—The amount that a tank, container, or vessel
lacks of being full; a term generally used in connec-
tion with ship's tanks. (See outage.)

Water drawoff-See Drawoff.

Water, free—Ali water present in the fuei which has
not heen dissolved b'v the f'de} is ¢on

water. This water should be separated from fuel by
ground servicing equipment.

RNTrarocn LS B A | i iy

Water, enmrained—"‘Free” water which is suspended
throughout a fuel sample and has not settled to the
bottom of the container is considered “‘entrained”
water.

Water, dissolved—All fuel will contain water in solu-
tion but the amount will vary considerably as the
temperature of the fuel varies. A rule-of-thumb esti-
mate of the amount can be made by stating that the
water-saturation value of the fuel is equal to PPM
(parts per million) by volume to the fuel te i
in ucglcca Fahrenheit. The percent
can only be determined by a laboratory test such
the Karl Fischer analysis. This water cannot be
separated from fuel by filtration or by mechanical
means.

*Water white—A grade of color in oil, defined as plus
21 in the scale of the Saybolt chromometer.

*Warer white distillate— A kerosene cut, or refined oil
cut. comine from crude stills, before this distillate is

*Definitions marked with an asterisk are either taken
from or exactly duplicate those included in the

American Petroleum Institute publication entitled
“Glossary of Terms Used in Refining.”
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PUBLICATIONS
PERTAINING TO

PETROLEUM AND PETROLEUM OPERATIONS

ARMY Publications Pertaining to Receipt, Storage and Distribution of Bulk Petroleum Products

a. ARMY REGULATIONS:
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700 91-2
AR 700-9100-3

> >
o o A

AR 701-9100-1
AR 703-1
AR 703-2
AR 754-9130-1

b. TECHNICAL MANUALS:

TM 5-343
5678
10-1101
10-1105
10-1109

10-1113
10-1118
10-1158
10-1160
10-1161
10-1163

c. FIELD MANUALS:

10-67
101-10-1

(=%

OTHERS:
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Quality Survcnllance of Petroleum Products

Logistics (General) Quality Surveillance and Test Facilities for Petroleum
Products in Overseas Areas

Petroleum Supply System (Logistic Responsibility)

Petroleum Supply and Management Activities

Buik Petroieum Terminal Report

Utilization of Automotive Gasolines

Military Petroleum Pipeline Systems

Repairs and Utilities - Petroleum Oil and Lubricants (POL)
Petroleum Handling Operations

Inspecting and Testing Petroleum Products

IV I YV , VPO SRS , CHN L, - Az

Urgamzauonax Maintenance: Military Petroleum Pipelines, Tanks and Re-

1ot Enninmant
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Petroleum Tank Vehicle Operatlons

Petroleum Terminal and Pipeline Operations

Petroleum Testing Kit

Petroleum Laboratory, Mobile, Semitrailer Mounted

Petroleum Base Laboratory, Furniture and Equipment

ASTM Manual for Rating Aviation Fuels by Supercharge and Aviation

>
N
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anual for Rating Motor Fuels by Motor and Research Methods

uliS

Signiﬁcance of ASTM Tests for Petroleum Products

Book of ASTM Standards - Part 17

The Army Maintenance Management System

Operator and Organizational Maintenance Manual: Barge, Deck or Liquid
Cargo Non-propelled Steel, 578-Ton or 4160-Bbl, 120 Feet Design 231B

Storage and Materials Handling

Petroleum Supply in a Theater of Operations
Staff Officers Field Manual: Organizational, Technical and Logistical Data -
Unclassified

Federal Supply Catalog. Identification List. Fuels, Lubricants, Oils and
Waxes

Pump Centrifugal, Gasoline Dispensing, Portable Gasoline - Engine Driven
l{"nnnmiu 50 GPM 1000 Ft Head)
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Pump Gasoline Dispensing, Portable, Gasoline Engine Driven, Capacity 225
GPM

Petroleum Testing Kit

Bulk Storage Tanks, Bolted, Steel, Semi-permanent 250, 500, 1000, 3000

and 10,000 Bbl Capacity
Engine and Transmission Oils, Fueis and Additives for Army Aircraft

AIR FORCE Publications Pertaining to Fuel, Oil Storage and Handling

o

TO 42B-1-1
TO 42B-1-2
TO 42B-1-7
TO 42B1-1-15

AFM 67-1
AFM 77-1
AFM 85-16

AFM 177102
AFM 177-130

ciroieum Sysiems
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Operation and Semce lnstructmns T F6 Fuel Servicing Semi-Trailer

Removal of Rust and Sediment from Fuel and Oil Servicing Truck and
Trailer Tanks and the Application of Coatings Interior, Fuel and Oil
Resistant

Operation and Service Instructions Fuel and Oil Handling Equipment and
Mechanical Fuel Segregators

Operation and Maintenance Instructions Oil Storage and Dispensing Systems
Operation and Maintenance of Automotive Fuel Storage and Dispensing
Systems, Permanently In stalled

Quality Control of Fuels and Lubricants

Container Storage of Gasoline, Jet Fuel and Onis

General Use of Aircraft and Electronic Lubricants

NATO Symbols for the Identification of Fuels and Lubricants Used by the
Armed Forces of the United States

Fuels for Use in All Piston and Turbine Aerospace Ground Equipment and

Aircraft Fuel Volume Conecuon Tables

Aircraft Refueling Tank Truck (R-2)
Use and Guides of Aircraft Engine Lubricating Oils

Permanently Installed Storage and Dispensing Facilities for Petroleum and
Unconventional Fueis

Paying and Collecting Transactions at Base Level
Accident Prevention Handbook for Air Force
USAF Supply Manual

Joint Procedures for Management of Administrative Use Motor Vehicles

Maintenance of Permanently Installed Petroleum Storage and Dispensing
Systems for Petroleum and Unconventional Fuels

Commercial Transactions at Base Level

Systems, Transactions and Reporting at Major and Intermediate Command
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uel Oil and Luobricatine Oi! Storage and Handline

uel Oil and Lubricating Oil Storage and Handling

Policy of Navy Department with Regard to T Airlifted by the Fleet
Tactical Support bquaarons
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quid Fueling Dispensing Facilities
Maintaining Quality and Limiting Contamination of Aircraft Fuels

Utilization of Aircraft Engine Fuels
Safety Precautions Application to Gasoline and Jet Fuel Tank Vehicles

Undergoing Repairs and Storage
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Fuel Contamination, Information Manual

Lubricating Oils, Utilization of

Handbook for Aircraft Refueling
Guidance for fuel handling personnei Covers the problem in theory
ana pracuce from fuei larm to aircraft

Fundamentals of Petroleum

Familiarization and Operations Manual Saddle Tank Hydraulic Gasoline
System of Aircraft. Gasoline storage tanks, gasoline pumping and distri-
bution system, salt water supply- and drainage system, inert gas and CO,
protective system; pump room, safety measures

Manual for Cargo Tank Cleaning

o 4N A 1 V) 1 Ll '\H

i dllulldllLdllUll aliy UPCldllUlD Mianual - uyumuu\. Tadulinc Dy)l m
Aircraft Carriers. Describes representative items of commercial equip-
ment in their relation to operation of the gasoline handling system.

Replenishment at Sea

Advance Base Fuel Storage
Fuel Storage Tank Cieaning ai the Shore Estabiishment {Finished Product
Tan 'S)
Mission of Fuels Su
Bureau of Supplies and Accounts Manual, Volume 111, Supply Afloat
Fuel identification and classification, procurement, purchasing regula-
tions, receipts, expenditures inventory control, storage and handling.
Bureau of Supplies and Accounts Manual, Volume IlI, Ships Operating
Indirectly Under the General Supply System.
Bulk Lubricating Oil, Handling, Storing of .
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DEFENSE SUPPLY AGENCY Publications

DFSC

DSAM 4155.1

Reference List of Specifications and Standards for Petroleum and Related
Products
Petroleum Procurement Inspection Manual

FEDERAL AND MILITARY Standards, Handbooks Pertaining to Petroleum Products.

a. FEDERAL:

Federal Test Method - Lubricants, Liquid Fuels, and Related Products, Methods of Testing Standard No.

791
b. MILITARY:

MIL-STD-101
MIL-STD-140

MIL-STD-l6!
MIL-STD-290

MIL-HDBK-200
MIL-HDBK-210

INDUSTRY Publications

API Bulletin RP 2000
API Bulletin 1501
API Bulletin 1623

API Accident-
Prevention

Manual No. 13

APl Accident-
Prevention

Manual No. 8

AP] Bulletin RP 2003

API Bulletin 1502
AP1 Bulletin 1503
AP] Bulletin 1505
API Bulletin 1523
AP1 STD 1101

Copies of the above publications
N.W., Washington, D.C. 20006.

ASTM:D1250 and IP:200
Table §

ASTM:D1250 and IP:200
Table 7

ASTM Manual D270

ASTM:D1250 and IP:200

Color Code for Pipelines and for Compressed-Gas Cylinders

Procedure for Determining Normal Loss Expectancies for Liquid Petroleum
Products

Identification Methods for Bulk Petroleum Products Systems

Packaging, Packing and Marking of Petroleum and Related Products

Quality Surveillance Handbook for Fuels. Lubricants and Related Products

Planning Factors Handbook

Guide for Venting Atmospheric and Low Pressure Storage Tanks

The Filtration of Aviation Fuels

Recommended Good Practices for Water Removal from Tanks in Terminals
and Depots

Cleaning Mobile Tanks Used for Transportation of Fiammabie Liquids
(Section B—Tank Cars)

Safe Practices in Bulk Plant Operations

Protection Against lgnitions Arising Out of Static, Lightning. and Stray
Currents

The Installation of Fixed Fuel Handling Equipment at Airports

The Storage and Handling of Jet Fuels at Airports

Airport Fueling Systems - Planning Criteria

Fueling Turbine-Powered Aircraft

Measurement of Petroleum Liquid Hydrocarbon by Positive Displacement
Meters

may be purchased from the American Petroleum Institute, 1801 K Street,

Reduction of Observed APl Gravity at 60°F (American Edition)

Reduction of Volume at 60°F. Against APl Gravity at 60°F (Abridged
Table) (Amenican Edition)

Sampling of Petroleum and Petroleum Products

Pounds per US Gallon at 60°F and US Gallons at 60°F per Pound Against
Specific Gravity at 60°F and Table 26~Pounds per US Gallon at 60°F
and US Gallons at 60°F per Pound Against Specific Gravity 60/60°F
(American Edition)

Copies of the above tables may be purchased from the American Society for Testing Materials, 1916 Race
Street, Philadelphia. Pennsylvania 19103.

99



MIL-HDBK-201B
23 September 1971

MIL-G-5572
MIL-J-25656(USAF)
MIL-T-5624

FEDERAL:
VV-F-800
VV-F-815
VV-G-76
VVK-211
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Gasoline, Automotive,

Gasoline, Aviation, Grades 80/87, 100/130, 115/145

Jet Fuel, JP-6

Turbine Fuel, Aviation, Grades JP4 and JP-5

Fuel Oil, Diesel

Fuel Oil, Bumer
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ABBOTTAEROSPACE.COM

Combat

D,
I

DSA - PS

—



— 150

- 140

130

— 120

-

A S

T
8

8

~
Qo

T

3

d
)

II llll]llllllrllluvtll

DIAMETER IN FEET

]

8

IYIIIIIIIIIIII

1 4

T

T

—110  ~~

TECHNICAL LIBRARY

ABBOTTAEROSPACE.COM

APPENDIX C

MIL-HDBK-201B

23 September 1971

TANK CAPACITY DIAGRAM FOR APPROXIMATE VALUES
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MIL-HDBK-201B
23 September 1971
T
DIMENSIONS | CAPACITY | DIMENSIONS i CAPACITY | DIMENSIONS CAPACITY
D H 1000 D H 1000 D H 10040
(o] (v BBL | GAL (] iy BBL | GAL () | (fu BBL GAL
i5] 12 378 16 50 i2 4.200 176 120 | 18 36.26K 1,524
18 67| 24 18 63007 263 24 48384 | 2,032
24 756 | 32 24 §.400| 333 30 60480 | 2.540
30 945 40 30 10.500 44 ) 36 72.576 3.048
36 11| a8 30 12600 529 4? 84672 | 3.556
42 14700 617 48 96768 | 4.004
48 16.800| 706
201 12 672 1 28 o0l 12 60481 2541 1301 1% 42 5K 1,759
18 1.005 { 42 18 6072 381 24 56,784 | 2385
24 1344 ] S 24 12006 508 30 70980 | 2.98)
30 16801 7 30 151201 03§ 36 85176 | 3.577
36 2016 | RS 36 18044 762 42 99372 | d4.174
42 23521 9o 4? 20068 RRY 48 113,508 | 4770
4% 24092 10106
B2 1050 | 41 | 70 12 x.:x:] el 140 18 49392 | 2074
i® j.878 66 & 12,348 | S0 RES 65850 2,706
24 2100 | &% 24 16404 ]  69] 30 82220 1 3457
20 26250 110 20 20.380 sudl 36 9K 783 4149
36 3150 ] 132 30 2.e96! 1.037] a2 1158248 | 4840
a2 3675 | 154 1 WwRI2] 110! ax R TEA I R
a8 4200 | 170 a8 329260 1382
300 12 1512] o4 80| 12 10 75:T 452 150 | 4 75000 | 2175
1% 2268 | g 1% o428 077 30 94500 | 3960
24 3024 | 127 24 NSH| 03] 30 112400 | 4763
20 3780 | 159 30 2604801 1429 a? 132300 | 4.8%7
36 4530 v 36 32250 1.ass| ax 1S1.200 {6350
42 292 ) 2 a2 37632 I.SM[ S4 170100 7144
48 6048 | 234 a8 430081 1 %00
! | {
s 2058 | ko 9w {12 13.60% ST 160 ] 30 107520 | 4.500
8 30871 130 I 0412 w37 30 129024 | S419
24 41161 173 | 27206 1143 KN 150520 | 0322
30 51451 21 30 40201 1428 45 1720321 7228
36 6.174 | 259 36 40824 I.MS 4 19353 | 8120
42 7.203 | 303 42 47.628( 2.000
48 §232 1 6 45 544321 2286
40| 12 2688 | 113 100 18 25200 1058 180§ 30 130080 | SR
i8 4032 160 24 336007 Q470 30 fon.&i6 | 7010
4 5376 | 226 30 42000 1.704 4> 194.712 ] 8178
30 6.720 | 282 16 50.400| 2117 45 2628 9346
36 8004 | 3139 4?2 SEX00| 2470 54 250344 | 10.574
42 9.408 | 19§ ax 67200 2822
48 10.752 1 452
as| 12 3402 | 143 110 18 04920 1% 2000 30 165.000 | 7.050
18 5103 | 214 4 406501 1.708 it 01600 | K467
24 6.804 | 286 30 50.520f 2,134 42 8200 | 9.8TS
30 B.S0S | 337 6 60899 | 2Sel 48 2RS0T 11200
36 10206 1 429 12 TUK] 2 UK 54 302400 1 12.70!
42 11907 | 500 ax KEA2) 2418
48 13608 | 72

Capacity (banels) = 0 14 DN I barrel = 42 pallons

-
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INSTRUCTIONS: In a continuing effort to make our standardization documents better, the DoD provides this form for use in
( submitting comments and suggestions for improvements. All users of military standardization documents are invited to provide
suggestions. This form may be detached, folded along the lines indicated, taped along the loose edge (DO NOT STAPLE), and
mailed. In block 6. be as specific as possible about particular problem areas such as wording which required interpretation, was
too rigid, restrictive, loose, ambiguous, or was incompatible, and give proposed wording changes which would alleviate the
problems. Enter in block 6 any remarks not related to a specific paragraph of the document. If block 7 is ﬁlled.out, an
acknowledgement will be mailed to you within 30 days to let you know that your comments were received and are being

considered.

NOTE: This form may not be used to request copies of documents, nor to request waivers, deviations, or clarification of
specification requirements on current contracts. Comments submitled on this form do not constitute or imply authorization
to waive any portion of the referenced document(s) or to amend contractual requirements.

(Fold elong this line)
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1
I STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL
H (Seec Instructions — Reverse Side)
1. DOCUMENT NUMBER 2. DOCUMENT TITLE
43; NAME OF SUBMITTING ORGANIZATION 4. TYPE OF ORGANIZATION (Merk one)
ﬁl' VENDOF
l ] USER !
- | S )
b. ADDRESS (Street, City, State, ZIP Code)
D MANUFACTURER
'—‘l ] OTHER (Bpeciry): )
5. PROBLEM AREAS
a Parsgraph Number and Wording:
b. Recommended Wording:
i'..
1
M 1
|
¢. Reason/Rationaie for Recommendstion:
6. REMARKS
7. NAME QF SUBMITTER (Last, First, MI) ~ Options! * S, WORK TELEPHONE NUMBER /Inchids Arve
Code) ~ Ontional ) I

¢. MAILING ADDRESS (Street, City, 8tate, ZIP Code) — Optionsl

PREVIOUS EDITION 18 OPSOLETE.

-

-
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NOTICE OF CHANGE NOT MEASUREMENT
| SENSITIVE

MIL-HDBK-201B(5A)
NOTICE 1
1 October 1992
MILITARY HANDBOOK
FETROLEUM OPERATIONS
TO ALL HOLDERS OF MIL-HDBK-201B(SA), FORMALLY MIL-HDBK-201B:

1. THE FOLLOWING PAGES OF MIL-HDBK-201B(SA) HAVE BEEN REVISED:

NEW PAGE DATE SUPERSEDED PAGE DATE

COVER I Cctober 1992 COVER 23 SEPTEMBER 1971
Backside 23 September 1971 Backside REPRINT WITHOUT CHANGE
99 23 September 1971 99 REPRINT WITHOUT CHANGE
100 1 October 1992 100 23 SEPTEMBER 1971

2. RETAIN THIS NOTICE AND INSERT BEFORE TABLE OF CONTENTS.

3. Holders of MIL-HDBK-201B(SA) will verify that page change and
additions indicated above have been entered. This page will be
retained as a check sheet. This issuance, together with appended
pages, 18 a separate publication. Each notice is to be retained
by stocking points until the military handbook is completely
reviged or canceled.

Preparing Activity

Navy - SA
Agent
DLA - PS

{(PROJECT-91GP1043)

AMSC N/A FSC 91GF

DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.
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SUPERSEDING
MIL-HDBK-201A
12 MAY 1961

PETROLEUM OPERATIONS
VS AQUIIDEN
ENNZ N
AMSC N/A FSC S1GP

DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.
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NOTICE 1
1 October 1992

1NIQA
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~

MILITARY and FEDERAL Specificationgs for Petroleum and Petroleum
Products Normally Handled in Bulk.

MILITARY:
MIL-F-859 Fuel 0Oil Burner
MIL-F-16884 Fuel 0il, Diesel Marine
MIL-F-24397 (ships) Fuel, Navy Distillate
MIL-G-3056 Gasoline, Automotive, Combat
MIL-G-5572 GaSleuc, Av;at;uu, Grades 80/87,
1007130, 11571458
MIL-J-25656 (USAF) Jet Fuel, JP-6
MIL-T-5624 Turbine Fuel, Aviation, Grades JP-4
and JP-5
FEDERAL
VV-F-800 Fuel 0il, Diesel
VV-F-815 Fuel 0il, Burner
VV-G-76 Gasoline, Automotive
VV-K-211 Kerosene

Preparing Activity
ATAYTV — QA
NAAV 1 [l 2%

100
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MIL-HDBK-201B
23 September 1971

Y Publications

Reference List of Specifications and Standards for Petroleum and Related
Products
Petroleum Procurement lnspecuon Manual

FEDERAL AND MILITARY Standards. Handbooks Pertaining to Petroleum Products
a. FEDERAL"
Federal Test Method - Lubricants, Liquid Fuels, and Related Products, Methods of Testing Standard No.
791
b. MILITARY

MIL-STD-10!

MIL-STD-140

MIL-STD-io!
MIL-STD-290
MiL-HDBK 200

...... oy ‘o
o

MIL-HDBK-Z

INDUSTRY Publications

AP Bulleun RP 2000
AP Bulleun 1501
APl Bulleun 1627

API Accident-

Manual No 13

API Accident-
Prevention

Manual No &

APl Bullein RP 2003

API Buljetin
Apl Rullatin

DUl i

AP} Bulletin 1505
APl Bulletin 1523
APISTD 1101

1502
1503

Color Code for Pipelines and for Compressed -Gas Cylinders

Procedure for Determining Normal Loss Expectancies for Liquid Petroleum
Products

ldentification Methods for Bulk Petroleum Products Systems

Packaging. Packing and Marking of Petroleum and Related Products

Quality Surveiliance Handbook for Fuels. Lubricants and Related Products

an A

Planning Faciors Handbook

Guide for Venting Atmospheric and Low Pressure Storage Tanks

The Filtration of Aviation Fuels

Recommended Good Practices for Water Removal from Tanks in Termunais
and Depots

Cleaning Mobile Tanks Used for Transportation of Fiammabie Liquids
{Section B—Tank Cars)

Safe Practices in Bulk Plant Operations

Protection Against lgnitions Arising Qut of Static. Lightming. and Stray
Currents
The Instaliavon of Fixed Fuel Handling Equipment at Airports

The Storage and Handling of Jet Fuels at Arrports

OV JTUTARS @aniu dsdsiuies ulic 4

Airport Fueling Systems - Planning Criteria

Fueling Turbine-Powered Aircraft

Measurement of Petroleum Liquid Hydrocarbon by Positive Displacement
Meters

Copies of the above publications may be purchased from the Amencan Petroleum Institute, 1801 K Street,
N.W., Washington, D.C. 20006.

ASTM D1250 and IP.200
Table 5

-

ASTM Manual D270

ASTM:D1250 and 1P.200

Reduction of Observed APl Gravity at 60°F (American Edition)

Reduction of Volume at 60°F. Against APl Grawity a {Abndped
Table) (American Edition)

Sampling of Petroleum and Petroleum Products

Pounds per US Gallon at 60°F and US Gallons at 60°F per Pound Against
Specific Gravity at 60°F and Table 26- Pounds per US Gallon at 60°F
and US Gallons at 60°F per Pound Agamnst Specific Gravity 60/60°F
(Amencan Edition)

Copies of the above tables may be purchased from the Amencan Society for Testing Matenals. 1916 Race
Street, Phuladelphia. Pennsylvania 19103,

REPRINTED WITHOUT CHANGE
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OFFICE OF THE ASSISTANT SECRETARY OF DEFENSE
Washington. D C. 20301

MILITARY HANDBOOK 1OR PETROLLUM OPLRATIONS
MIL-HDBK-201B

7. This handbook has been approved by the Depariment of Defense and 1s {for use by the
Departments of the Army . the Navy. and the Air Force

2. Recommended carrections, additions. or deletions should be addressed to the Defense
Fuel Supply Center. Cameron Station. Alexandna, Virgnia 22314 . Copies of this handbook can
be obtained through regular channels from the Commanding Officer. Naval Publications and

Forms Center. S8O1 Tabor Avenue Philadelphia. Pennsvivania 19120
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