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VAPOR CONTROL SYSTEM INSTALI,ATION

for
DOUBLE SKIN TANK BARGES II7O31II ÄND "70321'

I. INTENT AND TECHNICAL APPROACH

The enclosed information is being submitted to obtain
approval for the install-ation and use of a vapor control
systern. The information is structured to address (1) the
regulations of 33 CFR Parts 1-54, 155, 1-56 and 46 CFR Parts
30, 3?,35 and 39 as revised and amended June 2L, L99O (re:
gasoline, crude oil and benzene) and (2) the guidelines of
the encÌosure to USCG letter of 24 August L993 and as revised
20 September l-993 (i.e. GUIDELINES FOR DETERMINING THE
MAXIMUM LTQUID TRANSFER RATE FOR A TANK VESSEL TRANSFERRING A
FLAMMABLE OR COMBUSTTBLE CARGO USING A VAPOR CONTROL SYSTEM).
It is desired that U.S.C.G. authorize use of the vapor
control systern with all 46 CFR Subchapter rrOrr and rrDrr cargoes
for which the system meets appLj-cable regulations (e.g.
benzene, gasoJ-ine and crude oil) as weII as other U.S.C.G"
rr in-house guidelines .

The technical approach used herein to determine maximum
liquid transfer rate irnposed by (a) the capacity of the cargo
tank venting system (see 46 CFR 39.20-1-l-), and (b) the
pressure drop between the most remote tank and the shore
connection (see 46 CFR 39.30-l-(d) (3)) is summarized as
follows:

1 Pertinent vessel and pipinq system parameters are
obtained for (a) maxirnum design working pressure, (b)
pressure vacuum valve setting and fl-ow
characteristics, and (c) piping system parameters
(see APPENDTX E-1).
Cargoes for which the vapor control system is to be
used are identified (see APPENDIX E-2).

Carqo data is obtained for
system category, (b) specif
and (c) saturated vapor pre
(see APPENDIX E-2).

a) USCG vapor control
c Aravity of cargo vapor
sure at 115 degrees F

2

3 I
]-
S

4 The vapor-air mix density, specific gravity, and
growth rate (VGR) are determined for each cargo for
which adequate data is available (see APPENDIX E-2).
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5 The pressure drop across the pV valve, piping system
losses, pressure at the tank most remote from the pV
va]-ve, and MAXIMUM LIQUID TRANSFER RATE as ]-imiLed by Ihe
vapor control- system are det.ermined (see AppENDIX E-3) .

These parameters are based on a vapor-air mix flow
rate of rrvcRrr times a "liquid transfer rate'r equal to the
Lesser of 5.000 BBI-,/HR (i.e., ân owner/operatof criterj_a)
or the maximum flow rate which results in a pressure
at the most remote tank not exceeding the cargo tank
MAXIMT]M DESIGN WORKING PRESSURE (see sEcTIoN VI beTow) .

A set.- of graphs is developed for various values of vapor
growth rate (VcR) (see.APPENDIX c) . The values of VGR
bracket the vaLues det,ermined in the above described
analysis. Each set consists of five graphs - í.e., one
graph for each of five conditions of pressure at the shore
connection loading header ranging from -1.0 pSfG to 1.0
PSIG. Each graph shows the relationship between therrpressure droprr from the most remote tank to the shore
connection and the "riquid flow rate, for a range of cargovapor-air specific gravity. The pressure drop is based on
a vapor-air mix flow rate of "vGR' times the noted riguid
t.ransf er rate.

Each graph page cont,ains a description of the intended
procedure for its use.

APPENDIX F provides a detailed ill_ustratj_on of the
pressure drop caLculation process.

6

APPENDIX H provides
pressure drop from
connection for a L.
connection.

a detail-ed listing by cargo of the
the mosE remote tank to the shore
0 PSIG pressure at the shore
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II. BARGE TYPE AND DESCRIPTION:

Each of the two (2) vessels of concern is a 24Ot -O,t X
42 t -Ott X 1-2 | -O rr double skin tank barge intended f or service
on rivers, lakes, bays and sounds. Eách barge is equipped
with a raked end and a box end. Each barge ñas six-(6)-cargo
tanks, and is served by a cargo pump, and a transversä loaá
and unLoad header.

IIT. INDTVTDUAL BARGE DATA:

NAME BUILDER HULL NUMBER

7 031,
7 032

Trinity/MadisonviIIe
Trinity/Madisonville

21,O9-L
2ro9-2

IV. CARGO PRODUCT(S):

The vapor control systemproduct(s) listed in APPENDIX
by U.S.C.c.
V. CARGO HOSES:

is
E

to be used with carqo
and as otherv¡ise authorized

The vessel will not carry cargo
Accordingly, and with referenóe to-46
are not incl-uded in the pressure drop
by this analysis.
VI. MAXIMUM ALLOWABLE I^IORKING PRESSURE (MAWP) :

- Per previous documentation, the barge struct
designed for a maximum allowabl-e working pressure
3 " 0 psig.

- (Note: This maxj-mum al-l_owable working pressure isconsidered appropriate for both pressure ãnä vacuum
condj-tions. )

VII. MAXIMUM LTOUID TRÀNSFER RÀTE:

The maximum liquíd transfer rate (MLTR) is to be 5,OOO
BBL/Hr unless otherwise tirnited by (1) the inaximum capacityof the cargo tank venting system (see ÀPPENDIX E-3) or (Z)-by
the sum of the rrshore connection pressurerr plus the 'pressure
9top" from the most remote tank tò the shore connectiõn beingin excess of 80å of the p-V varve setting as determined fromthe graphs of APPENDfX G for specific toáaing conditions"

vapor hoses.
CFR 39.30-1(c), hoses
calcul-ations presented

ure .l_s
(MAWP) of

-3-



VTIT. \t^D^Þ ara\'Ì\tmÞ^T cvc.n (Lç, rrFÞ ?a rn-1ì .

FIGITRE 1 and TABLE
material, respectively, of
equipment.

provide a diagram and
vapor control system and

LM- 1
the

l-ist of
related

When the vapor control system is to be used:

A. Pressure/vacuum valves (if any) other than the vapor
cont.rol- system pressure/vacuum valve(s) will be removed and ttre
connections sealed with standard threaded pipe caps or equar.

B. Above-deck vapor piping will be lettered and painted
in accordance with 46 cFR 39.20-1(d).

C. The shore connection flange will be in accordance wit.h
46 CFR 39.20-1 (f) .

IX. CARGO GAUGING SYSTEM:

A. one (1) visuar tank Ievel indicator (i.e., sight glass) wirl
be installed at the access hatch to each carg'o tank to províde
liguid level determination in accordance with 4G cFR 39.20-3 (a) .
Descript.ive l-iterature is provided in TABLE LM-L and in APpENDfX
A.

B. one (1) high level indicating device (i.e., dipstick) willbe installed in each cargo tank to indicate when the liguid level-
in thg carg'o tank is within about 3.28 feet of the tanr top in
accordance with 46 cFR 39.20-3 (b) . Descriptive literaturé isprovided in TABLE I-,M-1 and in APPENDIX B.

X LTOTITD Ô\TF':R FILL PROTECTTON (46 39.20-9) :

- Primary tank barge liquid overfiLl protection will be provided
by installation of a high leve1 alarm/shutdown system which
complies with the requirements of 46 CFR 39.20-g (b) - Additional
tank _barge liquid overfill- p ed by
installation of spiI1 valves which
comply with the requirements of 46 cFR 39.20-9 (d) . Each spil1
valve will- serve two (2) cargo tanks (p/S) by use of an adapLer.
Descriptive literature on both protection measures is provided in
TABLE LM-1 and in APPENDTX C.

Calcul-ations for the al-1owab1e flow of the spiI1 valve (without.
exceeding the MAX DESfcN WORKING PRESSURE) are provided as AppENDIX
I; however, these fl-ow rates do not govern the MAX LIQUID TRÀNSFER
RATE since primary liquid overfil-l protection j-s provided. by the
high leveI alarm and shutdown system.

APPENDIX J provides a summary comparison of the spill- valve and
t.he P/V transf er rates.
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To satisfy the reguirements of 46 cFR 39.20-1r_, the cargo tankventing system is to be fitted with one (1) pru""uie-vacuum rel_iefvalve - Descriptive literature is provj-ded in TABLE rJM-1 and. in
}T:TI?t* D. tr wiLr be insrarred i; rhe above deck vapor conrrolpr.pl_ng.

A. VAPOR OVERPRESSURE (LOADTNGì PROTECTION

APPENDIX E -develops the maxj_mum liquid (cargo loading)transfer rate for which the pressure in the cargo tãfu most rãmotefrom the P/v vaLve does not exceed the ¡4Ð(rúrM DEsrcN woRKrNcPREssuRE. The calcul-ations therein are in general aãordance with
!!: __uscG-provided GUTDELTNES FoR DETERMTNTNG rHE MAXrMrr¡4 LTQUTDTRÄNSFER RATE FOR A TANK VESSEI-, TRÀNSFERRING A FLAMMABLE ORCOMBUSTIBLE CARGO USING A VAPOR CONTROL SYSTEM.

B. VAPOR VACUUM PROTECTTON

rt is possible that cargo loadíng may sud.denJ-y be stoppedwhi]e the shore facility compressor conti-nuej to draw a vacuum. rnthat instance, the p/v valve is required to have sufficient vacuum
91p1!1ritv to intake aj-r in quantity equal Eo rhe MA1TMUM LreurDTR'aNSFER RATE at a pressure - (vacuuir) ùtricrr d.oes not exceed theMAXTMUM DESIGN WORKTNG VACUUM.

-/o'-' with reference to the vacuum curve information in APPENDïXoflh"*j/v val-ve has the following vacuum capacity at a vacuum of-r-\u psrc, a pressure which is less than the _j.o psrc MÐ(IMUMoÉsìc¡¡ woRKrNo vAcuuM :

XT

cARco pRoDUcr "ïü";i"*"ll+å""
WTTH HTGHEST REQID (MATR)

ATR FLOW RÀTE (BBL/HR) (FT^3/HR)
VARIOUS 5, OO O 28,074

PV VA]JVE
VACUUt"l

CAPACITY
AIR

(BBT,/T¡R I (FT^3 /T{R I
5,877 33,000

sj-nce- the capaci.ty at higher vacuum exceeds t,he highest requiredaír flow rate, the carg'o tank venting system will:
a- Prevent a vacuum in the carg'o tank vapor space, whet.hergenerated by withdrawar of cargo or vãpor at maximum rates, thatexceèds the MAXTMUM DEsrcN woRkrNc vAcuul\4 for any iånt connecredto the vapor coll_ect.ion system,. and

b- Not reLieve at a vacuum corresponding to a vacuum inthe cargo tank vapor space of less than 0.5 psrc bãtow atmosphericpressure.

5



XTI. OPERÀTIONAI REOUTREMENTS (46 CFR 39.30-1):
To satisfy-the. reguirements of 46 cFR 39.30-1(b) and (d) , datai.s developed showing the relationship between ,,pressure droprthrough the vapor control- syste from the mosL temtt" cargo tantto the vessel shore connection and ,'liquid. transfer rate* forvarious val-ues of vapor-air mix growth rate, vapor-air mix "pu"iiiãgravity, and pressure at the shóre connection.-

Detaj-led support calculations for the data are voluminous,
and repetitive. Accordingly, an j-llustrative sample calculation anågraph (vice complete caLcul-ations and graphs -tor all- individualproducts) are provided as APPENDIX F. Thã cálculation proced.ure isin general accordance with th uscG-provided GUTDELINES FoR
DETERMTNING THE MAXIMUM LIQUID TRANSFER RATE FOR A TANK \rESSEL
TRÀNSFERRING A FLAMMABLE OR COMBUSTIBLE CARGO USTNG A VAPOR COIiTTROLsYsTEM. output results from the complete calculations are presentedin t,he g_raphs of AppENDrx c. Furt-her, a risting is proiid.ed., btcarg'o, of the.pres^cure drop from the most remot,e cargo tank to theshore connection for a r.o PSIG pressure at the shore connection.Descriptive lj-terature similar tó those graphs and table is to beincl-uded in the vessel "TRANSFER PRocEDunÈs',by the owner-operator.

6
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VAPOR CONTROL SYSTEM INSTAIJLATION

coNoco, INc

TÄBI-,E LM-].
LÏST OF MATERIAT

FOR VAPOR CONTROL SYSTEM

PTECE
MARK

1_2

rTEM QTY STZE

8fr

SPECIFICATION

SCHED 40, STEEL, ASTM A-53 OR A-106
GRÄDE B
2u & SMALLER: 3000# FORGED STEEL SCR,D
ASTM 105; Al{D
2 t/2" & I_,ARGER: BIITT WELD SCHED 40
ASTM 4234 cR B, ANSI 8-l-6.9
150# SLIP-ON OR WELD NECK FLANGES,
STEEL ASTM A-105, ANSI 8-16.5; AND/oR
150# FF WELD NECK FLANGES, ASTM A 181

PTPTNG

FTTTINGS

FLANGES

15 VALVE 3 Br, BUTTERFLY VA]_jVE, STEEL W/S.S. TRIM,
KEYSTONE OR EQUAL, 150#

16 P.V. VALVE 1 8il MIDLAND, MODEL A-883, S.S
SET AT 1.5 PSTG PRESSURE,
-0.5 PSTG VACUUM

&

18 HÏGH LE\rEIJ
INDICATING DEVICE

6 N/A MIDLAND MODEL B-610,
MAGNETIC DIPSTICK, 3OO
STAINLESS STEEL WETTED

SERIES
PARTS

l_9 HIGH I-,EVEL SENSOR
AI,ARM & SHUTDOI^TN
SYSTEM

1 N/A MIDLAND MODEL B-595
TAI.IK HIGH LEVEI-, AT{D OVERFILL SENSOR
(ONE SENSOR IN EACH TANK)

20 SPILL VALVE 3 l-0r' MIDI,AND MODEL A-7103,
SEl @ I.75 PSIG

22 VISUAI-, TANK LEVEL
INDICATOR

6 N/A ERf, MODEI, SGM-1 MARINE SIGHT GI-,ASS

I
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EtrIL
MAtrIINE PFIOtrIUCTS trIIVISION

IVIARINE SIGHT GLASS
lJ.S. PATENT wO. srP F3'4r1o5 e

c

o

o

You will notice immediately that ERL has done something radically different
with the new SGM'1. Starting with a "ctean sheet of paper" and state-of-the-art CADtechnology ERL set out to create a marine sight gtass that would be better than the
best' The sGM-1 gives the largest and ctearest seated-view into your cargo hold, forthe money, of any marine sight glass on the market.

COMPARE THESE FEATURES TO THE OTHER MARINE SIGHT GI.ASSES.
* A full 59 Sq. lnches of viewing area (34 Sq. lnches is wíped). wiper blades can be readitychanged and are standard size, ofl-the-sherf, viton or EPDM ,o. iings.
* 3/4" thick #7740 Pyrex ground and polished plate glass is stress relieved with ground edgesand radiused corners.

* The SGM-1 and allmounting hardware is 303 Stainless Steel except forthe aluminum gtasscover and the carbonjsteeldeck mounting flange. Allgaskets (supplied) are industriariuanyTeflon or Buna N.

* The SGM-I is the easiest, safest and most economical way to comply with USCG regutationson Marine vapor Control Systems by gíving the clearest visual g.gìn'g/¡n"pection of yourcafgo.

* The unique carbon-steel deck mounting flange makes shipyard installation easy andprevents damage to the sight glass, which can occur during instalfatíon of ordinary weld-in-place sight glasses.

FULL.VIEW
Model SGM-1

A-r



SPECIFICATIONS

8.0"

14.0"

6.25"

1.5"

12.O" l- u.0,, -l

ERL MARINE PRODUCTS DIVISION r-8oo,g3r-951oP.O. BOX 1026
NEW ALBANY, IN 47I51.I026

Marine Sight Glass
Model SGM-1

Weight
Viewing Area
Wiped Area

58 lbs.
59 Sq. ln.
34.1 Sq. ln.

FAX f.g!2.g44.ggog

A-z
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MIDLAND B-610/Principles of Operation

1. A rigid teflon-covered ¡ndicator gage rod, color-coded
to industry standards, ¡ncorporates a powerful magnet at
its base.

2. The gage rod moves up and down inside a l rå" O.D.
sta¡nless steel tube (comparable to exlra strong pipe) that is
sealed to prevent product from lhe tank enlerin¡ the iube.

tankerman to retard the loading rate and stop ¡n t¡me toprevent possible overlilling.
4. When loading is completed, the indicator gage rod ispushed down lo resl at the bottom of the.sta¡-n¡ãss steel tuOe:
and a protective weather cover is put back in place on top of
the gaging device housing.

MIOLAND 8-610/Key Design Features

A. Exceptionally high-strength magnets avo¡d accidental
separat¡on ol the rod and lloat.
B. The lloat and rod are magnetically linked as soon as the
float begins to rise. Conseqìenily, there is no need lor the
tankerman to engage the rod
C. 300 series stainless steel wetted parts assure complete
corrosion resistance to most lypes ol commodities.
D. Heavy-duty lloat and gage lube w¡ll withstand lorces
generated by surges, impact of Butterworth clean¡ng
operations.

E. The extra-large Th,,diameter float remains buoyant ¡n all
serv¡ces-even down to.5l specific gravity (e.g. propane).
F. Our standard mounting is an 9,,-tSOfi ANSI (or ASA)
hearry-duty steel flange. Alternative mount¡ngs and siies
are available.

G..In addition, a companion 8,'nozzle can be supplied
Th¡s is designed to be welded to the tank trom ttre ouiside,
eliminating any need lor internal welding and scaffold¡ng.
H. The protective stainless steel weather cover can be
removed by hand. The cover is chained to the housing toprevent misplacement.
l. The.gage rod, when equipped with additional magnets,
can activale audible and visi rle signals, as well as sistem
shutdown when used in conjunctión w¡ih Midland BjSòq or.
8-596 sensors. (U.S. patent No. 4,924,703)

KNURL

I'FEE

(81 *.HOIES
oa{ lfi¡. Dt.A s.c. 6'

O.qa

G¡6

61t50f
NOZZ.E

--a ìll-lf9

or

R.d

$€rr
fll¡.15.5'

LEVEL

GAGE
ROO

MARKING$
'¡,lot : lvdql Mrkine r 6 dm, Otlr

m¡tl¡e J e a6l6b¡a lpon ,¡qH¿

For more details and prompt cervice,
please write or call..-

7733 Gross Point Road
Skokie, lL 60077
(708) 677-03s3

Telex 28-9429
FAX # (7081 677-0138

?t- 2
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APPROYED
Midland

Model B-sgs
TANK HIGH tEVEt AND OVERFILL SENSOR

Intrinsically safe
alarm and tank #
ANSI mounting
access for both
manual lifting handle sequentially checks float travel freedom and alarm
function for each float. Approved for use on Coast Guard certificated vessels.

SPECIFICATONS:

Operation: Each a.larm sensor is activated independently
by a dedicated float.

Form C Contact (SPDT)
Contact Rating - 24 Vdc @ ZSO mA max
Contact Resistãnce - 0 200-ohmÌ 

ffi *O
40 to +105t

ss4433c

Sensor:

Materials of
Construction:

C-l-o-
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ENERGY STORED IN AN INDUCTOR LI' JOULES+
2

ENERGY STORED IN A CAPACTTOR CV' JOULES*
2

WHERE: L: HENRYS
I : AMPERES
C : FAIL{DS'
V: VOLTS

GIVEN SPECIFICATTONS:
I) API RECOMMENDED PRACTICE 1125, FEBRUARY 199I, PARA 2.3.3

MAXIMUM VOLTAGE 20.66 VOLTS D.C.
MAXIMUM CURRENT 155 MILLIAMPS

2) CFR 39.20-9(bX4) MAXTMTJM LIMTT OF 20 MTCROJOULES OF STORED ENERGY.

JIVEN TEST DATA:
TYPICAL MEASURED VALUES FOR 8-594 OR 8-595 SENSOR CIRCUTT.INDUCTANCE l.5MTCROHENRYS
CAPACTTANCE 18 PICOFARADS

qIND: STORED ENERcy IN SENSOR CIRCUTI.

CALCULATIONS:
INDUcrrvE ENERGY Lr'z JOIJLES =û.5 x l0{1fl55 x rû!r2

22
=18.018 x lûr2 JouLEs = 0.01!q MICROJOULES

CAPACITIVE ENERcy CV2 JOULES :û8 x lûr2) (20.66f
22

= 3841 x lûr2 JOULES : .0038. MICROJOULES

:IVEN TEST DATA:
TYPICAL MEASURED VALUES FOR AN EIGTIT TANK BARGE CIRCUTT WTT'H 8-594 OR 8-595SENSORS:
INDUCÎANCE .Ig5MILLIHENRYS
CAPACTTANCE ISSO PICOFARADS

IND: STORED ENERGY IN THE ETGIIT TANK BARGE CIRCUTT.

CALCULATIONS:
INDUCTIVE ENERGY : LI2 JOULES

n
. :1.195 x lûr) ll55 x lû!)2

2

= 2342 x lûe JOULES : & MICROJOULES

CAPACITIVE ENERGY CV2 JOULES
2

= (lgg0 x lo121120.66)2

2
: 401225 x tûr2 JOULES = g4!Z MIcRoJoULEs

FIND: TOTAL STORED ENERGY
2.342 MICROJOULES + .40r MIcRoJouLES : 2.743 MIcRoJouLEs.

-JNCLUSION: PER CRF 39.20-9þ)(4) TIIE TOTAL STORED ENERGY MAXIMUM LIMIT OF 20
MICROJOTJLES IS NOT EXCEEDED BY TI{E CALCULATED VALVE OF 2.743 MICROJOULES.

*NOTE: REFERENCE - ELECTRONIC DESIGNERS' HANDBOOK MC GRAW HILL Lg57 pp 1-3
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9127/93

24'Square

f)
I

Ì
P

holes on
141/4' dia
B.C. (ref

10'Class 150 flange
w/ (12) 1'dia.

Mainlains sel pressure on tank whilo relieving and aulomatically recloses
vapo.r tight lhgq pressure is less than 90% o1 set opening preísure, as
required by 7.1.9 of ASTM F 1211.

CERTIFIED AS COMPLYING WITH ASTM F 1271.9O SPECIFICATION

17 118'

For lnlormation about oth
MARINE EQUIPMENT

NOTE: I Required, order separately. 2 Ahernate material ava

idland.
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0.8 to 2.0

0.5 TO ì.0

sEntNc nANcE (PSt)

PRESSURE

VACUUM

Specified pressur€ and vacuum
settings desired when ordering.

Fuc'o
9129/92

NOTES: 0)Ah"rn"t" material available €)Varies according to setting
(3)30 x 3o x o.oo65 wirE mesh

D
I

MARINE EQUIPMENT
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llo.
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NUMBER
At{D StZE Ot
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CÀ¡CULATIONS FOR CÀPACITY OF CÀRGO TÀNK VENTING SYSTEM

MAX DESIGN ¡{ORKING PRESS
DBSIGN TBMPERAÎTJRE
¡TARGETN MÀX LIQUID TRÀNSFER RÀ18
CÀRGO ÎÀNK P/V SEITING
PIPING SECTION I:

CÀRGO TÀNK OUTLET TO VÀPOR RELIEF VÀLVE
DISÎANCE ENROIITE TO PV
ENTRÀNCE LOSS (Ke)
BEND LOSS (Kb)

vÀ¡,VE LosS (Xv)

EXIÎ LOSS (Kex)
PIPING SECÎION II:

CÀRGO TÀNK OUTL8Î TO VÀPOR RELIEF VÀLVE
DISI.ANCE EÑROI.'TE TO PV
ENTRÀNCE LOSS (Ke)
BEND LOSS (Kb)

vÀf,VE LOSS (Kv)

EXIT LOSS (Kex)
CÀRGO VISCOSIlY

(MDWP) > r 3.000 PSI6
(T) 1ls F
(Tl"fLTR) 5, oo0 BPH
( Pplv)

NOM I.D.
ROUGTINESS

TABLE I: INPIlll DÀ14 & NOÎES

MIDLAND 8fl PV
MODEL À883/À880

1.500 PSIG ---> 16.2 PSIÀ
I IN ----->I.D. ?.981 IN

0. 00015 ÀREÀ 0.34? F1^2

P/V V.AI,VE DÀTÀ

FLOW

Ml¿

(scFH/
1000)

0

5
10
15
20
25
30
35
40
43
50
55
60
65
'to
75
80
85
90
95

0 0.19 0.000
0 0.6s 0.000
0 N/À 0.000
0 ÀVG: 0.000
0

0.01900 CENIIPOISE ----> 4E-0? LB SEC/FÎ^2

TEE (IHRU RTJN)

TEE (THRU BRÀNCH)
OTHER
TOTÀI:

105 FT
0.5
QTY LOSS COEF

1 0.60
3 1.80
0 N/À
5 ÀVG:

QTY LOSS COEF
0.19
0.55
N/e

AVG:

N,/A IN ----->I.D.
0.00015 ÀREÀ

N,/À PT
0

QTY LOSS COEF
0 0.60
0 1.80
o t/o
O ÀVG:

QTY LOSS COEF

TOTÀ.L COEF
0.600 90EL LR 1 0,75
5.400 45 EL 0 0.40
0.000 90 EL 0 N/À
1.350
101À.L
0.000
0.000
0.000
0.000

BUTTERFLY
OÎHER

NOM I.D.
ROUGHNESS

BUTÎERFLY
OTHER

TOTÀ¡,
0.000
0.000
0.000

0

0
U

0

0

TOlAI,
0.750
0.000
0.000

PRESSURE
ÀcRoss

PV
(PSI)

1.500
1.505
L.520
1.540
1.570
l. bu>
1.635
1.665
1. 695
L.725
1.755
1.78S
1.815
1. 850
1. 890
1.930
L .975
2 .0I5
2.060
2.100

OO IN
00 FT^2

TOTÀ¡, COEF
0.000 90EIJ LR 0 0.?5
0.000 45 EL 0 0.40
0.000 90 EL 0 N/À
0.000
10ÎÀL

13

0.0
0.0

TEE (THRU RTJN)

lEE (1'I{R,U BRÀNCH)
OTHER
ÎOTÀl,:

NOTES: L.
2.
3.
4.
5.
6.
'7.

I
q

10
11
t2

LIQUID SPECIFIC GRÀVITY; MOLECULÀR WEIGHT OF cARcO
SPECTFIC GRÀVIÎY OF EÀRGO VÀPOR
SÀTURÀTED VÀPOR PRESSURE @ 115 F
ÎOTÀTJ VÀPOR-ÀIR PRESSURE @ 115 F
PÀRTIÀIJ VOI'I'ME OF VÀPOR @ 115 F
PÀRTIÀ¡J VOLIJME OF ÀIR @ 115 F
ÀIR I.¡EIGHT DENSITY @ 115 F
e lHE PRESSI'RE SEITING OF lHE P/V

VAPOR-ÀIR WEIGHT DENSITY @ 115 F & P/V PRESS SETTING
vÀPoR GROWTI| RÀTE (SEE ÀLSO NOTE NO. 14)
I.IQUID TRA¡¡SFER RÀ18
VÀPOR.AIR MIXTTJRE PI,OW RÀTE
REQUIRED ÀTR EQUIVÀ',ENT FLOI{ RÀÎE

sGv
Pv,115
PÈ, 11 5
vv, 115
Va,115
t{a , 115

OBTÀIN FROM REFERENCE SOIJRCE
(CÀRGO MW / ÀIR MW), OR FM REF. SOURCE
OBTÀIN FROM REFERENCE SOURCE
ESI'D TO BE SÀME ÀS P/V sEllrNG (þ/w)
Pv, 115 / Pr., 115
(PÈ,115 - Pv,115) / PÈ,115

M}ta 1 Pplv Mtla . MOLEC. WT. OF ÀIR
28 .97

t0. Z2r (460+T)
[ (Scvivv, 115 ] +Va, 1151 r (0.004?+þ/v)
ESTIMATED 1O BE 1 + (0.25rpv,LtS/rZ.S)

Ql r vcR
Qv-ar (Wv-a, 115/Wa, 115 ) ^ . 5

USCG VÀP COLLECT'N SYS. CARGO CJ,TEGORIES
1. NO ÀDD'L VCS REoMÌÍTS ÀBOVE THOSE

FOR BENZENE, GÀSOLINE & CRUDE OIL
2. POLYMERIZES
3. HGHLY TOXIC
4. POLYMERIZES & HIGHLY TOX]C
5. HIGH VÀPOR GROI.¡TH RÀTE
6. HIGH VÀP GROWÎH RÀTE & HIGHLY TOXIC
7. HIGH VAP GROWÎH RÀTE & POLYMERTZES
8. MORE INFO NEEDED BEFORE REQMNÎS

CÀN BE DEÎERMINED
VGR = 1.25 FOR GÀSOLINE, CRI'DE OIL, AND
BENZENE.
NF/NC . NON- FIÀMMÀBLE/NON- CO¡,IBUSTIBLE

Wv-a, 115
VGR

Qr
Qtr'-a

Qa

14

15

lrt
I

STDVAPl



CÀLû'IÀTIONS FOR CÀPÀCITY OF CÀRGO ÎÀNK VE¡TTINC SYSTEM ÎABLE II: VÀPOR-ÀIR MIX DENSITY,
SPECIFIC GRÀVITY, & VÀPOR GROWÎH R.AIE

c
H

R

I
s

LIQUID
SPECIF.
GRÀVITY

(1)

USCG MOLEC'R SPECIF
VÀP WEIGHÎ GRÀV OF
col,. OF cÀRco
SYSÎ EåRGO VÀPOR
CÀT. Ml.¡c Scv
(13) (1) l2l

3.59

r.2L NF

SATUR'D
VÀPOR
PRESS

@115F
Pv,115

(3)
(1sl

(PSrÀ)

0

/Nc
/Nc

lOTAI,
VÀP-ÀIR

PRESS
@115F
PÈ., 115

(4)

(PSrÀ)

PÀRÎIÀ'J
VOLUME

OF VÀP
@115F
Vv,115

(s)

PÀRTIÀ¡,
VOLIJME

OF ÀIR
@115F
Va, 115

(5)

16.200 0. 001 o. 999 o. 076 o. 0?6

vÀPoR- VÀPOR_ vÀPoR_
ÀIR ÀTR MIX ÀIR ÀIR

WEIGHT WEIGHT MIX MIX
DENSITY DENSIÎY SPÊCIFIC GROWTH
@ 115 F @ 115 F GRÀVIÎY RÀTE
Wa,l-15 t{v-a,115 Hv-a,115/ VcR

(7',t (8) ¡.¡a,115 (9)
(LBm/ (LBn/
F1^3) Pr^3)

L.OO2 1.000

C.ARGO

46 CFR SÌJBC}IAPT O, TÀBLE 151

ACETIC ÀCID
ÀCEÎIC ÀNHYDRIDE 

AÀC

ÀCETONITRILE 
ÀCÀ

ÀCRYLIC ÀCID 
ATN

ÀCRYLONIÎRILE ACR

ÀDIPONITRIIJE ACN
ADN

ÀI,T'MINUM SULFAÎE SOLUTION ÀSX
ÀMINOET}IYLETHÀNOLÀMINE ÀTE
ÀMMONIUM BIST'LFIIE SOLN (?Ot OR LESS) ABX
ÀMMONIUM HÍDROXIDE (28t OR LESS NH3) ÀMH
ÀNTHRÀCENE OIL (COÀT ÎÀR FRÀCTTON) ÀHO
BENZENE BNZ
BENZENE I{YDROE¡RBON MIXII.'RES (W/ÀCETYLENES) (W/lOt BENZENE OR MORBTTÀ
BENZENE HYDROCÀRBON MIXTURES (W/1Ot BENZENE OR MORE) BHB
BENZENE, IOLUENE, XYLENE MIXÎURES (HÀVING 1OI BENZENE OR MORE) BTX
iso.BUTYL ÀCRYLAIE BAI
n-BUTYL ÀCRYLÀÎE BTc
BUTYL ÀCRYI,ÀTE (SEE ¡SO. & N. BTITYL ACRYI,ÀTE) BAR
BUTYL MEIHÀCRYI,ATE BMH
íSo-BUTTRÀLDEHYDE BÀD
n-BI,TYRÀLDEFYDE BTR
BTITYRALDEI{YDES (CRIJDE) BFÀ
BUTYRALDEHYDE (ISO-, N-) BÀE
CÀMPHOR OrL (Lrct{T) cPo
CåRBON TEIR.ACHLORIDE C¡teÀusllc PolÀst{ SoLUTION cPscÀuslrc soDA soLurroN css
CHLOROBENZENE CRg
CHLOROPORM CRF
CHLOROST'LFONIC ÀCID CSÀ
COÀT lAR NÀPHTI{A SOLVEITT NCT
CREOSOIE (COÀL TÀR) ccT
CREoSOTE (WOOD) cr{D
CRESOLS (A¡JL ISOMERS) CRS
CRESOLS WITH LESS ?I{AN 5t PHENOL (SEE CRESOLS (ArL ISOMERS) CRS
CRESOLS ¡{I11{ 5t OR MORE PHENOL (SEE PHENOL) CFP
CRESY!,ÀTE SPENT CÀUSTIC CSC
cREsYLrc AcrD, soDruM sÀLT solurloN, sEE CRESYLAIE spENT cÀusrrc cAx
CR,OTONÀÍ,DEITYDE CTI

P STDVÀPl

P

1.08
0.78
1. 05
0.81
0.95
l- /b
1. 03
1.44

1 60.052
1 102.050
3 41.053
2 72.064
4 53.064
1 108.000

2 .07
3.50
1.41
2.48
1.80
3.73

0.92
0 .40
0.03
0.40
5. 00
0. 01

16
16
16
16
16
16

200
200
200
200
200
200

0.057
0,025
0.002
0. 025
0.309
0.001

0.943
0. 975
0.998
0.975
0.591
0.999

0.076
0.076
0.076
0.076
0.0?6
0.076

0.081
0.081
0.076
0.079
0.09s
0.076

1.061
1.062
1. 001
1. 03?
L.24'l
1.002

1.018
1.008
1. 001
1.008
1.100
1.000

104.150

35.050

78.114

l*t tttttt*t ttit ttttttlt ttttt*t trÈ*ttt*t +*tttt*l t**+*rtt* *ilr*i

1. 05

1
1

3

01
NF

0.88
0.84
0.84
0.84
0.88
0.90
0.90
0.88
0.80
0.80
0.82
0.82
0.92
1.59
1.50
1.S0
1.11
1.48
r.79
0.88
1.07
1.07
1. 05
1. 05
1.07
1.55

(TAR ?)
0.85

106.080
r28.L70
!28.r'to

L42.200
72.L07
72.r07
'12.060

0.114
0.138
0.138
0.138
0.086
0.083
0.086
0.081
0.131
0.131
0.L32
0.L32

1.500 I
1.811 1
1.811 1
1.811 1

L.I27 1

1. 084 1
I.72't 1

1. 0?0 1

L.122 1

r.722 1

1.731 I
1.731 r

1
1
1
1

2
2
2
2

I
1

1

1
I
3
t
1
1
3

4 .50
1.30

16 .200 0. 049 o. 951 o. 075 o. 08?2
9

20
01

80
80
80
80
42
40
42
90
50
50
48
48

2

2
2
4

4

2
2

2

7.30
7.30
0.60
0.40
0.60
0.29
7.80
?.80
8.00
8.00

16 .200
16.200
16.200
16.200
16.200
16.200
16.200
16 .200
16.200
16.200
16.200
16.200

o.21A
0 .451
0.451
0. {51
0.037
0.025
0.037
0.018
0.481
0.481
0.494
o .494

o.722
0.549
0.549
0.549
0.963
0.975
0.963
0.982
0.519
0.519
0.505
0.506

0.075
0.076
0.076
0.0?5
0.0?6
0 .0'16
0.076
0.076
0.0?6
0.075
0.076

0.0?6 250
145
146
L46
ot2
008
0r2
006
156
156
150
160

153 .820 5.31

q

0

11
11

55
38

3.88
4.L2

NF,/NC
NF/NC
NF/NC

0.80

0
0
0
0

r.r42 1.015
NF/NC

1
1
1
1
I
3

1
1
4

01
06108.130

3.56
3.72
3.72
3 -72

r.6.200
15.200
16.200
16 .200

0.988
0.999
0.999
0.995

0.076
0.076
0.076
0.076

0. 079
0.076
0.076
0 .0?1

1. 033
1.002
1.002
1.010

1.004
1.000
1.000
1.001

0L2
001
001
004

0
0

0
0

3.72 0.05 16.200 O.OO3 0.g97 o.0?6 0.077 1.008 1.001
NF/Nc

2.00 16.200 0.r23 0.8.t7 o.0?6 0.089 L.L74 l..04o

|ri
70.050 2.41



CÀI,CULATIONS FOR EÀPACIÎY OF CÀRGO ÎÀNK VENTING SYSTEM

CÀRGO

gYCLOI{EXÀNONE

C1rCLO¡IEXYI,AMINE
DEgrL ÀCRYIÀTE (iso-, n-)
DICHLOROBENZENE (ÀrL ISOMERS)
1 , 1 -DICHLOROET1IÀNE
2, 2.DICHLOROETHYL ETHER
DICHLOROMETHÀNE (ÀLSO rc{Or.¡N ÀS t\GT}ryLENE CHLORIDE) .
2, 4 -DICHLOROPHENOXYÀCETIC ÀCID DIETHÀNOI,AMINE SÀT,T SOLUÎION
2, {.DICHLOROPHENOXYÀCEÎÎC ÀCID, DIMETHYIÀMINE SArl SOLI,TION
2, 4 -DICHLOROPHENOXYÀCETIC ÀCID, IRIISOPROPÀNOI,ÀMINE SÀLT SOLUTI
I,I-,T,2. OR 1,3- DICHLOROPROPÀNE
1 , 3 -DICHLOROPROPENE
DICI{LOROPROPENE, DICHLOROPROPÀNE MIXTURES
2, 2-DICHLOROPROPIONIC ÀCID
DIEÎHÀNOTÀMINE
DIETHYI,AMINE
DIETHYLENETRIAMINE
DTETI{YIJ EII{ER, SEE ETHTI, ETI{ER
DI ISOBUTYI.ÀMINE
DI ISOPROPÀNOI,ÀMINE
DIISOPROPYLÀMINE
N, N- DI¡4EÎ{YLÀCETÀMIDE
DII'lEÎHYLSÎHÀNOI,A¡"1 INE
DI}EÎ¡TYLFORMAMIDE
1, 4 -DIOXÀNE
DI -N- PROPYI,ÀMINE
ET¡IANOLÀMINE
EÎHYL ÀCRYIÀîE
ETHYI,AMINE SOLUTION (?2* OR LESS)
N- ETHYLBUITI,AMINE
N- ETHYLEYCLOHEXYLÀMINE
ET¡{YLENE CYÀNO¡{TDRIN
ETHYIJENEDIÀMINE
ETTÍYLENE DIBROMIDE
ETHYLEÑE DICHLORIDE
EIHYLENE GLYCOIJ PROPYL ETI{ER
2 - ET}TYLHEXYIJ ÀqRYI.ATE
ETHYLIDENE NORBORNENE
ETHYL METHÀCRYIÀÎE
2.EÎHYL- 3 - PROPYI.ACROLEIN
FERRIC CHLORIDE SOLUTTONS
FORMALDEITÍDE SOLIITTON (3?t TO 5Ot)

ÎÀALE Il: VÀPOR-ÀIR MIX DENSITÏ,
SPECÎPIC GR.AVITT, & VÀPOR GROI{TH RÀTE

c
H

R

I
s

LIQUID
SPECIP.
GRÀVITY

(1)

USC! MOLEC'R
VÀP WEIGHT
coIJ. oF
SYST EåRGO
CÀÎ. MI.¡c
(13) (1)

SPECTF
GRÀV OF

CÀRGO

VÀPOR
SGv
(2t

SÀTI'R' D
VAPOR

PRESS
@115P
Pv,115

(3)
(1s,

(PSIÀ}

NF/Nc

1O1A¡
VÀP-ÀIR

PRESS
(¡115F
PÈ, 115

(4)

(PSIÀ}

16.200
16.200
16.200

16. 00
15 00
16 00
16
16 00
16.200
16.200
16 .200
16.200
15.200
16 .200
16.200
16.200
16.200
16.200

PÀRÎIÀ¡
VOIT'ME
OF VÀP
@115F
w, 115

(s)

PÀRÎIÀ¡
VOIJJME

OF ÀTR
@115F
Va, 115

(5)

ÀIR
WEIGHT

DENSITY
@115F
Wa, 115

(7)
(LBm/
P1^3 )

0.076
0.0?6
0.075
0.075
0.0?6
0.0?6
0.0?6
0.076
0.076
0.0?6
0.076
0.076
0.076
0.076
0. 0?6

vÀPoR- vÀPoR-
ÀIR MIX ÀIR
¡{8IGHT MIX

DENSITY SPECIFIC
@ 115 F GRÀVIÎY
Wv-a,115 Wv-a,115/

(8) wa,115
(LBm/
F1^3 )

VAPOR.
ÀtR
MIX

GRO¡.'TH

RÀ18
VGR
(e)

ccH
CHÀ
DÀT
DBX
DCH

DCM

DDE
DÀD

ONDTI
DPX
DPU
Dto(
DCÎ.¡

DEÀ
DEN
DET
DEH
DBU

DTP
DIÀ
DÀC

DMB

DMF

DOX

DNA
MEÀ
EÀC
EÀN
EBÀ
ECC
ElC
EDÀ
EDB
EDC
EGP
EÀI
ENB
ET'1.4

EPA
FCS

FMS

98.145

2L2.330

98.960
143.000

84.940

-;;;;-
0.038
0.001
0.006
0.511
0.002

0.9s
0.8?
0.89
1.30
1,18
)..22
r.32

3.40
3.42
?.30
s.o7
3 .41
4.90
2.93

0.02
0 ,62
0.01
0.10
9.90
0.04

16.200
16.200
16.200
16 .200
16 .200
16.200

1
1
2
3

1
1
5

1

3

4
1

rttir*tr t***tr*ar trlrrl
0.999 0.076 0. 0?6 1. OO3 1. OOO
0.962 0 , 0?6 o. 083 1 .093 1. 012
0.999 0. 0?5 o. 0?6 1. OO4 1. OOO
0. 994 0.076 o. o?8 1. 025 1. OO2
0.389 0.0?6 0.188 2.413 1.198
0.998 0.0?6 0.o?7 1.010 1.001

1.16
t.23
1.21

1:.2. 960
110.980

3.90
3.84
3.90

6.30
5.50
6,30

0.389
0.340
0.389

0.611
0.660
0.611

0.076
0. 076
0.076

0.162
0.150
o.L62

2 -r28
1.964
2.I28

L.L26
1.110
T.L26

1.09
0.71
0.96

105
'r1

103
74

133
101

140
139
1?0
/23
24't
190
193

1
3
1

.65

.50

.48

.56

.46
<ô

.50

.00

.03

.51

.03

.50

.10

.50

.56

.50

.40

.45
,10

3

2
3
2

4
4

3

3

3

2
3

3

2

3
1
3

4
2
2

0. 01
1.00
0. 04

r.6 _ 200
16.200
16 .200

0. 001
0.062
0.002

0.999
0.938
0.998

0. 076
0.083
0.01't

1.002
1. O93
1.005

1.000
r.o20
1.001

076
o't 6
0?6

0
0
0

3

1
3
3

1
1
I
3
1
2
6

3
1
1
1

1
1

2
3
2

1

0

0

0

0
0
0

1

0

1
0

0

0
0
I
0

2
1
0
0

0

0

58
61

100
45

101
r27
7r
60

1.009
1.000
1.074
1.004
1.010
1.006
1.037
1.030
1.001
1.040
1.310
r .024
1. 010
1.000
1.018

0.46
0.01
3.10
0.20
0.50
0.30
1. 84
1.50
0.03
2.00

15.50
L.20
0.50
0.01
0,90

0.028
0. 001
o.228
0.012
0.031
0.019
0.114
0.093
0.002
0.123
0.957
0. 07{
0.031
0.001
0.056

o.972
0.999
0.772
0.988
0.969
0.981
0.886
0.907
0.998
0.877
0.043
o.926
0.959
0.999
o.944

0.084
0. 075
0.I20
0.0?8
0.081
0.078
0.094
0.094
0.076
0.100
0.117
0.090
0.084
0. 0?6
0.081

1.098
1.002
1.571
1.025
1.053
1.028
1.231
t.232
1.002
1.309
1.536
1.185
1.105
1.001
1.061

00

?3.090

080
080
118
060
190
140
080
099

98.960

184 .200

126.190

3 .42
4.80
6.35
4.10
3 .94
4 .35

00 16.200
60 16.200
02 15.200
33 15.200
00 16.200
L2 16.200

o.247
0.037
0.001
0.020
0.062
0.007

0.753
0.963
0.999
0.980
0.938
0.993

0.076
0.0?6
0.076
0.076
0.076
0.076

0.r22
0.087
0.o77
0.081
0. 090
0.078

r..598
1.141
1. 007
1. 063
1. 182
1.025

1.080
I.OI2
1.000
1.007
1.020
1.002

/Nc
4
0
0
0
1
0

NF

1.13 1 0.15 16 .200 o. oo9 o .991 o. 0?6 o. 075 1 . OOO 1. OO3
rn

I
lo
t

ù-
smvÀÞ1

1.03



CÀI,CUI.ATIONS FOR CÀPACIÎY OF CÀRGO ÎÀNK VENTING SYSTEM

- -i:il I r'

CÀRGO

FORMIC ÀCID FMA
FURF'URAIJ FFA
GIJUTÀRATJDETryDE SOIJUTION (sot OR LESS) GTÀ
HEXÂMEII{YLEI¡EDIÀMINE SOLUTION HMC
HEXÀMET¡ÍTLENEIMINE HMI
IÍYDROCH!,ORÌC ÀCrD SPENT (lst OR LESS) HCS
ISOPEN¡ÀIJDEHYDE (MTXED ISOMERS) (SEE VÀTERÀLDE}ÍYDE (ISO-, N-)
ISOPRENE IPR
KRÀFT PIJLPING LIQUORS (FREE ALKÀLI CoNTENT 3t OR MoRE) (INCLUDING:KPL
MESITYL OXIDE MSO
METHYL ÀCRYI,ATE MÀM
MEÎHYLCYCLOPENTÀDIENE DIMER MCK
MEIHYIj DIET¡IÀNOIÀMINE MDE
2-METTÌYL-5.ETHYIJPYRIDINE MEP
METHYLENE CHLORIDE (SEE DICHLOROMETHÀNE)
I'IETHY¡, METHÀCRYIÀTE MMM

2-METHYLPYRIDINE MPR
aIPha-METHILSTYRENE MSR
MORPHOLINE MPL
NITRTC ÀCID (70t OR LESS) NCD
NTÎROPROPÀNE (-1, OR -2) NPM
ocTYL NTTRATES (À¡L ISO¡|ERS) oNE
OLEIJM OLM
PENÎACHLOROEÎHÀME PCE
1, 3-PEIÍTÀDIENE PDE
PERCHLOROErI{YLENE (SAI.IE ÀS TEIRÀCHLOROETHYLENE) PER
PHOSPHORIC ÀCID PÀC
POTJYETHYLENE POLYÀMINES PEB
POLYMETHYI.ENE POI,YPHENYL ISOCYÀNÀÎE PPI
POTÀSSIUM I{YDROXIDE SOLUTION (SEE CÀUSÎIC POTASH SOLUTION)
ISo-PROÞÀNOI,AMINE MPA
PROPÀNOLÀMINE (lso-, n-) pÀX
PROPIONIC ÀCID PNÀ
iSo-PRoPYI,ÀI'IINE IPP
igo-PROPYL ETHER IPE
PYRIDINE PRD
SODIIJM ÀÍ,TJMINÀTE SOLUÎION SÀU
soDluM CHLORÀTE SOLUrION (50t oR ÌESS) sDD
soDltr4 DIC¡ÌROMÀÎE SO!,'N (?0t OR LESS) sDL
SOD¡UM HYDROXIDE SOI,UTION (SEE CAUSTIC SODÀ SOLT'TION)
SODIT]M I{YPOq{I,ORITE SOI,'N (15t OR LESS) SHP
SODITJM ST'LFIDE, I{YDROSI'LFIDE SOLUTIONS (H2S 15 PPM OR LESS) SSH

ÎÀALE II: VÀPOR-ÀIR MIX DENSITY,
SPECIFIC GRÀVÎÎY. & VÀPOR GROWIÍ¡ RÀ18

c
H

R

I
c

LIQUID
SPECIF.
GRÀVIlY

(1)

USC1S MOLEC'R SPECIF
VAP WEIGHT GR,AV OF
coL. oF CåRGO
sYsl CÀRGO VÀPOR
CåT. MWc SGv
(13) (1) l2l

SÀTUR'D
VAPOR

PRESS
@115F
Pv,115

(3)
(1s )

( PSIÀ)

NF/NC
0. 01
0.50

NF/NC
NF/NC

TOlÀf,
VÀP-ÀIR

PRESS
@ 1r.5 F
PÈ, 115

(4)

(PSIÀ)

PARÎIÀ],
VOLI,'ME

OF VAP
@115F
vv, 115

(s)

PÀRTIÀIJ ÀIR
VOLIJME WEIG¡TT
OF ÀIR DENSIÎY
@115F@115F
Va,115 I.¡a,115

(6) (?)
( rJlJm/

FT^3 )

0.935
0.981
0.999

vÀPoR- VAPOR- vÀPoR-
AIR MIX ÀIR ÀIR
I{EIGHT MIX MIX
DENSITY SPECIFIC GRO}¡TH
@ 115 F GRAVIîY RAÎE
wv-a,115 t4v-â,115/ VGR

(8) $a,11s (9)
(LBm/
FT^3 )

22
20

1

1
1
I
1
1

1.60
3.31

2.L0
0.15

0.130
0.009

0.870
0.991

16.200
15.200

0.999
0.969

't6
76

0.076
0.0?6

00
10

16.200
16.200

16 .200
16.200
15.200
16.200

16.200
16 .200
15.200

ttit*tlt +i*t*r*ti *ttÈti

0.076 0.0s2 1.078 L,042
0.076 0.0?8 1.021 1.00396.085

116.1400.93
0.88
L.2T

00
00

0.001
0.031

1.0
1.0

02
00

10
10

0-0
0.0

0.69 7 68.120 2.35 23.00 16.200 ]--420 -0.420 o. 0?6 0.222 2.9L7 1.460

0
0
0
0

3

3

4

1
2
1
1
1

2
3
2
1

0
0
0
1
0

60
20

80
L2

86.091

121.000

89.090

200
200
200
200
200

0.67 16
4.10 16
0.15 16
0.10 16
0.16 16

0
0

0

23
6
1

50
00
93
10
18

59
59
55
04
50
72

0.041
0.253
0.009
0.006
0. 010

0.959
0.747
0.991
0.994
0.990

0. 0?5
0. 076
0.0?6
0.076
0. 076

0.084
0.115
0.076
0.078
0.079

1.103
1.506
o -999
1.019
1.031

1. 013
1.082
1.003
1.002
1.003

0. 94
0.95
0.89
1.00

100.110
93.L29

11E.179
87 .L22

3 .45
3.20
4.08
3.00

2.O2
0.50
0.40
0.80

o.]-25
0.031
0-025
0.049

0.076
0.076
0.075
0.076

0.099
0.081
0.082
0.084

1.306
1.068
1.076
1.099

1.040
1.010
1.008
1. 016

75
69
't5
51

0 . 07',
0.0?7
0.078
0.191
0.154
0.087

a

2
2
3

2

I
9

9
9

1
1

0

1
1
L
0
1
1
0
1

99
00
98
67
68
6.2

83
99
20

3.06
6 .00
2.16

0.06s
0.019
0.001

0.0?5
0. 0?6
0.076

0.085
0.083
0^076

1.134
1.096
1.001

1.021
1.006
1. 000

1.05
0.31
0.01

NF/NC
1?. 06

NF/NC1

'l
1

1
1

L

1
I
5
1
1

1

68
65

0
o

2.36
5.72

5. 00
13.'19

0.01 16.200
0.00

16.200 1.053 -0.0s3 0.076 0.18s 2.432 1.341

0.001 0.999 0.076 o.0?6 L.OO2 1 - 000

0.96
0.96
1.00
0.59
o.72
0.98

08 15
08 16
30 16
42 15
64 16
30 15

200
200
200
200
200
200

0.005
0.00s
0. 019
!.446
0.410
0.080

0.995
0.995
0.981

- 0 .445
0.590
0.920

0.076
0.0?6
0.076
0.0?5
0.075
0.075

l. 008
1.008
L .029
2.504
2.023
1.138

1.002
1. 002
1.006
1.468
1.133
r.026

76.000

79.I02

0

1

1.63

101
1

STDVÀP1

n
ñ
t

('

1)
NF/NC



CÀÍ,CTJT,ATIONS FOR CAPÀCITY OP CÀRGO TÀNK VENTING SYSÎEM

C¡RGO

SODIUI'I SI'LFIDE }TYDROST'LFIDE SOLUTIONS (15 PPM<H2S<2OO PPM)
SODITJM SULFIDE IIYDROST'LFIDE SOI,UTIONS (I{2S GREÀÎER THÀN 2OO PPM)
SODII]M ÎHIOCTANÀTE SOI,UTION (S6t OR LESS)
STYRENE MONOMER

SULFURIC ÀCID
SnLFURIC ÀCID, SPENT
1 , 1 , 2 , 2 - ÎEÎRÀCHLOROEÎHÀNE (ÀCEIYLENE TETRACHLORIDE )

TETRÀETHYLENEPEÑTÀMINE
lETRNTTDROFT'RAN
1, 1, 2 -TRICIÍITOROETITANE ( VI¡fyL TRICHLoRIDE )
ÎRICIILOROETHÀNE (SEE I, 1. 2 -TRICHIOROETT{ÀNÊ )
TRICI{LOROET¡ÍYLENE
1, 2 , 3 -TRTCHIOROPROPÀNE
lRIETI{ANOI,ÀMINE
TRTETITrIÀMINE
lRIETIIÏI,ENETETRÀMINE
UR8À, ÀMMONII'M NTTRÀTE SOL'N (CONTÀINING MORE THAN 2t NH3)
VÀI,ERÀLDEIIYDE (iso-, n-)
VÀIERÀLDEIfYDE (iso-)
VÀIERÀLDEHYDE (n-)
VÀNII,LÀN BLÀCK I,IQUOR (FREE ALKÀLI CONTENÎ 3I OR MORE)
VINYL ACETÀÎE
VINYLTOLT'ENE

Cr srDvÀpl

TÀBLE II: VAPOR-ÀIR MIX DENSITY,
SPECIFIC GRAVIII. & VÀPOR GROTITI{ RÀTE

c
H

R
I
s

LIQUID
SPECIF.
GRÀVITY

(1)

USCG MOLEC'R SPECIF
VÀP WEIGHT GRÀV OF
col,. oF CÀRGO

SYSÎ E¡RGO VAPOR
CÀT. Ml{c SGv
(13 ) (1) (21

104.1S0

SATI]R'D
VÀPOR

PRESS
@115F
Pv,115

(3)
(1s )

( PSIÀ}

3.45
0.15
0.01
2.50
0.01

NF/NC
5. 00
5.00
0.01

TOTÀI,
vÀP-ÀtR

PRESS
@115F
PÈ, 115

(4)

16.200
16.200
16.200

PÀRTIÀ¡ PÀRTIÀI ÀIR
VOLIJME VOLIJMB WEIGHT
OF VÀP OP ÀIR DENSITY
@115F@115F@115F
vv, 115 Va,115 Wa,115

(s) (6) (?)
(LBm/
FT^3 )

VAPOR- VÀPOR- VAPOR-
ÀIR MIX ÀIR ÀIR
I{EIGHT MIX MIX

DENSITY SPECIFIC GROWTH

@ 115 F GRÀVITY RÀ18
l.¡v-a, t-15 wv-a, 115/ vcR

(8) Wa,l1s (9)
(LBm/
FT^3 )(PSIÀ)

40 16.200
01 16.200
0L 16 ,200

ssr
ssJ
sTs
slY
SFÀ
sÀc
TEC
TlP
THF
Tcl't

3.60
3.40

0. 025
0. 001
0.001

0.0?6
0.076
0.076

0. 076
0.076
0.076

r.32
1.32

o.92
1. 84
1.39
1.59
1.00
0.89
1.44

5.09
6.80
1.35
4.60

16.200
16.200
16.200

0.000
0.525
0.063

0.075
0.076
0.076

0.076
0.090
0.093

000
184

1. 000
1.170
| .020

NF /Nc
0
0
0

0
8
1

0

0

0

1.0
0.4
0.9

9
9

9

69
69
99

7S
99
99

00
75
37

0.081
0.0?6
0.076

1.064
1.002
0.999

1.009
1. O00
1.000

3
3
5

2

1
1
1

1
3
1
3

1
1
1
1
1
1
2
2

14?.410

72.L07
133.390

86.134

86.091

00
50
o2 227

1
1
1

48
43
03
84
03

TCL
TCN

TEÀ
TEN
TET
UÀ.s

1.46
1.39
1.13
0.73
0.98

131
r47
149
101
146

380
432
190
193
240

4.50
5.60
5.14
3.49
5.04

16 .200
16 .200
16.200
16.200
16.200

0.2L4
0.009
0.001
0.154
0.001

0. ?86
0.991
0.999
0.846
0.999

0.076
0.075
0.0?6
0.076
0.076

0. 133
0.0?9
0. 076
0.105
0.076

1.050
1. 000

7
0

0

3

0

1
1
1
1
1

69
03
00

116
002

1.0
1.0
1.0

rvÀ
vÀI,
VBL
vÀM
vNl

o.?9
0.79
0.84

00
00
93

91
08

0.309
0.309
0.001

0.L23
0.L23
0. 0?6

1.100
1.100
1.000

0

0
0

1

9

1.6
1.6
1.0

L7
1?
03

0. 94
0.90

5.80
0.r.2

16.200
16.200

0.358
0.00?

0.642
0.993

0.076
0.075

0.130
0.078

705
023

1
1

1

1

m

I

È



C¡I,CTJI,AIIONS FOR CÀPÀCITY OF CÀRGO ÎÀNK VEIÍÎING SYSTEM

CARGO

46 CFR SI]BCHAPT O BTIP NOl ÎÀBLE 151

1 , 1 -DICHLOROPROPÀNB
1, 1, I-TRICHLOROETHÀNE
1 , 2 -DICHLOROPROPÀNE
1,3 CYCLOPENTÀDIENE
1 , 3 -DICHLOROPROPÀNE
2 -METHYL- 2 - I{YDROXY- 3 -BTIIYNE
2, 4 -DTCHLOROPHENOXYÀCETIC ÀCrD,
3 - PENTENENITR,ILE

DIMET¡{YI,AMINE SÀLÎ SOL,T'IION

ÀEROTHENE 11 (1, 1, 1-TRIqHLOROEIIIÀNE)
ÀÍ,KYLBENZENE
AMINOETHYLPI PERÀZ INE
BENZENE RÀFFINÀTE (ÀSSUME VÀPOR PROPERTIES SIMII,ÀR TO BENZENE)
BENZENE SULFONYL CHLORTDE
BENZYL ÀCETÀTE
BENZYL CHLORIDE (S1ÀBILIZED)
BUTANOI,
BUTYL ETHER (n-)
BUTYLENE OXIDE (1,2.)
BI'TYRIC ÀCID
C.ARBOLIC ÀCID
CHLOROÀCEÎrC ÀCID (80t OR LESS)
cr{LoRoPRoPIONIC ACID (2- OR 3-)
CHLoROToLUENE (m-)
CHLOROTOLUENE (o-)
CHLORoToLI'ENE (p)
CHIJOROTOLTTENES (MIXED ISOMERS)
CREOSOTE (ÀLL ISOMERS)
CRESYLIC ÀCID TÀR
CYCLOHEPTÀNE
CYCI,OHEXÀNONE, CYCLOHEXÀNOL MIXTURE
CYCLOHEXYI, ACETÀÎE
CYCLOPENÎADIENE, STYRENE, BENZENE MIXTIJRE
CYCLOPEMTÀNE
DECÀNOIC ÀCID
DI 2 ETHYLHEXYI, PHTI{AI,AÎE (SEE ÀTSO ETHYLHEXYL PHTHÀI,ÀTE)
DICHLOROISOPROPYL ETHER 12,2'.')
DICHLOROPROPÀNE
DICI.IIJOROPROPENE

DIET¡ryL SULFÀTE

F) sTDVÀPl

TÀBLE I1: VÀPOR-ÀIR MIX DENSITy.
SPECIFIC GRÀVITY, & VÀPOR GROW:II{ RÀTE

c
H

R

I
s

LIQUID
SPECIF.
GRÀVTTY

(1)

uscG
vÀP
col,.
SYST

(13 )

10ÎÀf,
VAP.AIR

PRESS
@115F
PÈ, 115

(4)

PÀRTTÀL
VOLI'ME
OF VAP
@115F
vv, 115

(s)

MOLEC'R SPECIF
WEIGHT GRAV OF

OF CARGO

CARGO VÀPOR
M¡.¡c SGv
(1) l2t

SAIT'R'D
VÀPOR

PRESS
@115F
Pv,lL5

(3)
(1s)

(PSIÀ)

6.30
NF/NC

2.60

PARIIÀI. ÀIR
VOLIJME WEIGHT
OF ÀIR DENSITY
@115F@115F
Va,115 Wa,115

(6) (7)
(LBm/
FT^3 )

VAPOR- VÀPOR-
AIR MIX AIR
WEIGHT MIX
DENSITY SPECIFIC
@ 115 F GRÀVITY
Vlv-a,115 Wv-a,115/

(8) l.¡a.115
(LBm/
FT^3 )

vÀPoR-
ÀIR
MIX

GROWTH

RÀTE
VGR
(e)

1.16
1.51
1.16

3.90
4.60
3.50

133.390

(PSIÀ)

16.200 0.389

15.200 0.160

0.611

0.840

0.076

0. 0?6

o.L62

0.107

1.126

1..052

DPC
MTTB

(?Ot DDÀ
PNl

DPB

DPP

ÀEP

DCI

1.16
0.86

3.90
2.90

3.80
1.14

0.235
0.0?0

0.765
0.930

0.076
0.076

0.128
0.086

1.680 1.075
r..134 1.023

16.200
16.200

2.L28

1-401

1.018 1- 001

r. 003 1.000

(ERUDE ?)

o.'7'7
0.83

)
6

5

4
2
3

3

3

3

4
4
4

3

1
3

3

4

2
5

I
I
L
1

1

1

4
1
3

2
I
3

1

L
1

1

1

1

1
1
1

1

L

I
1

1

60

80
09
18
36

70
38
04
10

81
95
97
50

133.390 4

BSC
BZE
BCL

BlE
BTO
BRÀ
cBo
CHM

CPM

CTM

cTo
CRN

cHt
ccl{
cRx
CYE
cLx
cYc
csB
CYP
DCO

1
1
1

4.50
0.00
o .02
0.09

16 .200
16.200
16.200
16.200

0.722
1..000
0.999
0.994

0.0?6
0. 076
0.076
0.076

0.114
0.0?6
o.o77
0.0?8

1.500
1.000
1. 005
1.019

t.250
1.000
1.000
r.002

o.278
0.000
0. 001
0.005

96
04

58
26
o'1

08
o'l
08
o7
05

.50

.49

.00

.23

.26

.70

.40

.40

.36

.40

.12

.00

.39

.38

.90

.55

.40

.93

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

0. 025
0.56?
0.004
0.004
0.001
0.001
0.020
0.020
0.005
0.033
0.001
0. 006
0.086
0.062
0. 001
0.2't8
0.812

0.975
0.433
0.996
0.996
0.999
0.999
0.980
0.980
0.994
o.961
0.999
0. 994
0.914
0.938
0.999
o -'t22
0.188

0.076
0.0?6
0.076
0.076
0.076
0.075
0.076
0.076
0.0?6
0,076
0.076
0.076
0.076
0.075
0.0?6
0.0?6
0.0?6

0.083
0.140
o.o77
0.077
0.076
0.076
0.081
0.081
0.0?8
0.085
0.0?6
0.0?6
0.092
0. 087
0.0?6
0. 151
0. 163

1.086
1. 844
1.009
1.008
1.001
1.003
r.06'l
1.06?
1. 019
r.111
1.002
1.000
L.20?
1-L47
1.002
1.986
2.]-36

1.008
1.184
1.001
1.001
1.000
1.000
1.006
1.006
1.002
1.011
1.000
l.oo2
1.028
1.020
1. 000
1.090
1.263

0.40 16
9.18 16
0.07 16
0.06 16
0.01 16
0.02 16
0.32 15
0,32 16
0.09 15
0.53 16
0.01 16
0.10 16
1.40 16
1.00 16
0.01 16
4.50 16

13.15 16
0.00

00

0

1

1
1
1
1
1
1
1

1

0
0
0

1

0

5
0
a

1
1
1

"t4

94
98
1t
16
23
18 1

s.90 0.05 16 .200 0.004 o. 996 o. 076 o . 078

0.01 16.200 0.001 0.999 o.0?6 o.0?6

rn

ts

DSU 5.30



CÀ',CUI,ATIONS FOR CÀPÀCITY OF CÀRGO TÀNK I/EIITING SYSTEM

CÀRGO

DIEIHYLETHANOI.AMINE
DODECYIJ BENZENE
DODECYLDIMETI{YI.AMINE TETRÀDECYLDIMEÎTryLÀMINE MIXT1JRE
DRIPOLENE
ETI{ANOL (see ethyl alcohol)
ETHYL BROMIDE
EÎHYL IERT.BUTYL EIHER
ETHYI,AMINE
EÎHYLENE DICHLORIDE ]., 1, 2 -TRICHLOROETI{ÀME MIXÎIJRE
EII{YLMERCÀPTÀN (SÀME ÀS ETHANETHIOL)
ETHYLPHENOL
FORMÀLDEHYDE SOLUTION (sot OR MORE), METI{ÀNOL H¡XTURES
HTDROSULFIDE
INDENES
ISOBUÎYL ÀCETÀTE
ISOPRENE, PENTÀDIENE MIXTURE
TSO-PROPYL À],COHOL
I,AI]RIC ÀCID
METHÀCRYLONIlRILE
METIIÀNOL
MET¡¡Y!, STYRENE

TABLE lI: VÀPOR-AIR MIX DENSITY,
SPECIFIC GRAVITY, E VÀPOR GRO¡TH RÀ18

c
H

R

T

s

LIQUID
CÞFôIF

GRÀVITY

(1)

DÀE 0.89 1
1

DOT

USCG MOLEC'R SPECIF
VÀP I{EIGHT GRÀV OF
COIJ. OF CÀRGO
SYSÎ CÀRGO VÀPOR
CÂT. MWc SGv
(13) (1) lz"t

4.03

SÀITJR'D
VÀPOR

PRESS
@115F
Pv,115

(3)
(1s )

( PSIA)

0.36

3.00

3.39

TOlÀ!
VÀP-ÀIR

PRESS
@115F
Pc,115

(4)

(PSIÀ)

vÀPoR- VAPOR- vÀPoR-
PÀRTIÀL PÀRTIÀ! ÀIR ÀIR MIX AIR ÀIR
VOLI'ME VOLI'ME T{EIGHT ¡{EIGHT MIX MIX
OF VÀP OF ÀTR DENSITY DENSIÎY SPECIFIC GROWTH

@ 115 F @ 115 F @ 115 F @ 115 F GRÀVITY RÀTE
w, 115 Va, 115 Wa , 115 Ww-a , 115 Wv-a , 115 / VGR

(s) (6) (7) (8) r.la, Lts (9)
(ræm¡ (LBm/
F1^3) FT^3)

--- rit tttttttt tttt tltt*rtr tt*t*rt ttttllttt t*l*tttr tti*t*iit trri**
0.18 16 .200 0.011 0. 989 o . 0?6 0. 079 1. 034 1. OO4

1
3

3
1
4

4

1

041

0

1
1
I
1
6

1
6

1

1

8

I

46.069
108.966

0.00
1.10 16
0.02 15
8.30 16

59
76
50
55
50

07
00
31
11

00
50
90
04
20
80

EBE
EÀM

ETX

0. ?3
0.80
1.44

EPL
HTH

I8À
IPN

LRÀ
HET

o.79
0.88
0.80
0.'19

45.08s

60.096
6.910

32 .042

5.00
40.80

3. ?0

15.200
15.200
16 .200

0.309
2.5].9
o.228

0.691
-1.519
o.712

0.076
0. 0?6
0.076

0.135
o.L82
0.13 9

772 1.100
385 1.816
822 L.074

2L
10

o.02 16.200
6.63 16.200

0.001
0.409

0.076
0.075

0.076
0.079

1.004
1.041

1.000
1.133

16 .200

L6.200

16.200

0.o22

0.185

o.209

0.978

0.815

0. ?91

0.o'76

0.0?6

0.076

0.081

0.091

0.097

1.068

1.199

L.2'Ì4

1.00?

1.060

1.068

1
2
1

0.999
0.591

116.150 4.01

2
0

2
1

1
1

2
I
2

1

1
3 .40 2.37 15 .200 0. 146 0.854 o. 0?6 0.103

MEII{YL STYRENE, TNDENES, ÀÍ,KYLBENZENE MIXTI'RES MIÀ
METI{YLCYCLOI{EXANE MCY
METI{YIJHEXÀNE (SÀME AS I{EPTÀNE)
MONOEIHÀNOI,AMINE MEÀ
MONOISOPROPÀNOLÀMINE
NÀPHT}IÀLENE (MOLTEN) NTM
NEODECÀNOIC ÀCID NEA
NIÎRILOÎRIÀCETIC ÀCID NÀÀ
NIÎROPHENOL (MOLTEN) NTP
NIIROPROPÀNE (6Ot), NITROETÊANE (4Ot) MIXTURE NNM
NIÎROTOLUENE (o-,p-) NIT
PÀRÀLDETryDE PDH
POLYGIJYCERINE, SODITJM SÀI,T SOLN (CONTÀINING 3t OR MORE SODIUM ITYDPGS
PROPIONAI,DE¡TYDE PEO
PROPIONIC ANI{YDRIDE PÀH
PROPIONITRILE PCT¡
PROPYIÀMINE (n-) pRA
PROPYLBENZENE
PYROLYSIS GÀSOIJIIÍE (GREÀTER THÀN 5I BENZENE) GPY
PYROTJYSIS RESIDUÀIJ ¡I'E¡JS
sE'lÀQE, RÀW s'n

STDVÀP1

o -17

1. 02
0.96
1.15 1
0.92 1

(&SÀITS ? I
1.49 1
1.05 1
1. r.6 I
0.99 1

61. 084
?5.110

2.tt
2.59
4 .4L
6.00

0.10
0.20
0.01
0.01

NF/NC

16.200
16 .200
16..200
16.200

0.994
0.988
0.999
0.999

0.0?6
0.0?5
0.076
0.076

0.0??
0.078
0.0?6
0.076

1.007
1.020
L.O02
1.003

1.002
1.004
1.000
1.000

4.'19
3.06
4.12
4 .55

200
200
200

o.932
0.999
0.488

0.076
0.076
0.076

0.08?
0.076
0.215

r .022
1.000
1.166

u

0
0
0

006
0t2
001
001

068
001
512

1.351 L.047

1.140
1.005
2 .8I9

81
01
70
't2

0

1
0

0

0
0

0

0

0

0
0
0

4
1

2
0

2

2
1
1

1
1
1

13.76
0.11
1.1?

13.55
4.r4
?.30

16.200
16.200
15 .200
16.200
16.200
1.6 .200

849
007
0?2
836
256
451

0.151
0. 993
o.928
0.164
o.744
0.549

0.076
0.076
0.076
0.076
0.076
0. 076

0.141
0.078
0.081
o.L42
0.061
0.138

1.849
r.024
1.065
1. 870
o.796
1.811

L.2'75
1.002
1. 023
t.27L
1.083
1.146

tT'Ì
I

('J
I.1

0.84
0.89



CÀ¡CULqIIONS FOR CÀPÀCIT]I OF C.ARGO TANK VENTING SYSTEM

CÀRGO

soDItrM SItLFIDE (SOLID IN WÀÎER)
SIYRENE
STYRENE CRUDE
SÎÏRENE ÎÀR
TETRÀMET¡m,BENZENE (L, 2, 3,s- |
TOLUIDINE (o.)
ÎRTCHLOROBENZENE (1, 2, 4- )
TRIISOPROPÀ¡¡OI,AMINE SAI,T OF 2, 4-DICHLOROPHENOXY ÀCEÎTC ÀCID SOL'N
TRI PI{EÑYLBORÀNE
UNDECÀNOIC ACID
I{YDROCÀRBON 5-9

fs srDvÀP1

ÎÀBLE II: VAPOR-AIR MIX DENSITY,
SPECIFIC GRÀVIÎy. & VÀPOR cRoffn¡ RÀTE

c
H

R

I
s

LIQUID
SPECIF.
GRÀVITY

USC€ MOLEC'R SPECIF
VAP I{EIGHT GRÀV OF
coL. oF CÀRGO
SYST CÀRGO VÀPOR
CÀT. MWc SGv
(13 ) (1) (2t

SÀTUR'D
VÀPOR
PRESS

@115F
Pv,115

(3)
(15)

(PSIÀ)

TOTÀ¡,
vÀP-ÀrR

PRESS
@115F
PÈ, 115

(4)

PÀRTIÀL
VOI,UME
OF VÀP
@115F
vv, 115

(s)

PÀRTIÀI
VOLT'ME

OF ÀIR
@115F
Va, 115

(6)

ÀIR
¡{EIGHT

DENSIlY
@115F
Wa,1l.5

17)
(LBm/
FT^3 )

VAPOR- VÀPOR- vÀPoR-
ÀIR MIX ÀIR ÀIR
WEIGHÎ MIX MIX
DENSIlY SPECTFIC GROWTH
@ 115 F GRÀVITY RÀTE
Wv-a,115 Wv-a,115/ VGR

(8) wa,1ls (9)
(LBm/
FT^3 )

t1*i*rt* ti*rrtrrt t**ttt

(1)

tat tttit*tt ti*a trttlltt trt*tlttt

sDs
STY
sTx
STT
TlB
TLI
TCB

1.53
0.92
o.92

0.025
o.025

o

2
2

104 .152 60
50

ì
3

6.42
3.40

(PSIÀ)

0.40 16.200
0.40 15.200

0.9?5 0.076 0.081
0.975 0.0?6 0.081

0.0?6 0.0?8
0.076 0.076
0.076 0.077

1.054 1.008
1.064 1.008

1.028 1.003
1.002 t.000
1.010 1 .001

L.652 1.088

0.89
1.00
1.45

4.20
3.69
6.25

0.14
0.01
0.03

16.200
16 .200
16 .200

0. 009
0. 001
0.002

0.991
o.999
0.998

1
1
1
1
I
1

I

TPE
UDÀ
HPN

89
85

0

0
0.00
{.40 15.200 o.2'12 0 .728 0. 076 0 - 126

fq

{



Cå¡CT'LATIONS POR CåPÀCIÎY OF EÀRGO ÎÀNK VE}¡TING SYSTEM

CÀRGO

AceCone Àef
ÀceÈophenone ÀCP
ÀceÈyl lrlbÈuyl CiÈraÈ,e
Àcrylonlcrlle-SÈyrene Copolymer dispersion in PolyeÈher Polyol ÀLE
ÀlcohoLe (C13 and above) ÀLY
Alcohollc beverages, N.O.S.
Àlcobol (C6 - C17) (secondary) Poly(3-6)ethoxylates
Àlcohol (C12 - C15) Poly(1-3)eÈhoxylaÈes
Alcohol (C12 - C15) Poly(3-11)eEhorylaces
Àlkenylsuccinic acid
Àlkenylsuccinic Ànhydride
Alkyl (C9 - C17) Benzenes ÀKB
Àlkylbenzenesulfonlc acld (4t or less) ÀBS
Àlkyl PhLhalates (n-)
Àlkyl Succfnat.e Formaldehyde Hydr- oxyamlno condensate (3.2t or less)
ÀminoeEhyldiethanolamine, Èninoethylethanolâmine soluÈion
Ànyl ÀceÈaÈe (comerclal, iso-, n-,sec-) ÀEC
Àl,rYL ÀCETÀTE (n- ) À¡rL
ÀMTIJ ÀCETÀTE (iso.) IAT
Ànyl alcohol (iso-, n-, sec-, primary) (SEE À¡SO IÀÀ) AÀI
Âmyl alcohol (n- ) À.AN

Àrnyl alcohol (Èert-) ÀÀI
ÀMYL ALCOHOL, PRIMÀRT ÀPM
ÀMYL ALCOHOL, (sec-) À.sE
Amylene ÀMZ
Àl'fYIJ À!CoHOIJ, (iso- ) IÀÀ
Ànyl MeÈhyl KeÈone ÀMK
Amyl. TallaÈe
Àsphalt ÀSp
ÀSPHÀLT BLENDING STOCKS: RoofeTs flux ÀRF
ÀSPEÀ.LT BLEñDING STOCKS: SCralght run residue ASR
Behenyl alcohol
Benzene lrlcarborylic acid Trioctyl Escet
Benzyl alcohol BÀL
Bicyclic Teryenel Polyamlde salt.
Brake fluld baae mlxÈures (conÈaining Poly(2-8)alkylene (c2-c3) gBFx
BuEane B¡D(
Butene, SEE BUTYLENE
BuEene Oligomer BOL

TÀBLE 1I: VÀPOR-AIR MIX DENSITY,
SPECIFIC GRÀVITY, & VÀPOR GRO¡TNI RNTE

c
H

R

I
s

LIQUID
SPECIF.
GRÀVIlY

(1)

USCG MOLEC'R
VÀP WEIGHT
coIJ. oF
SYST CÀRGO

cÀT. MWc
(13) (1)

SPECIF
GRÀV OF

CÀRGO

VAPOR

SGv
(21

SÀTT'R'D
VÀPOR

PRESS
@115F
Pv,115

(3)
(1s )

( PSIÀ)

lOTA.L
VÀP-ÀIR

PRESS
@115F
PÈ, 115

(4)

( PSIÀ)

PARÎIÀ], PARTIÀÍ, AIR
VOIJIJME VOI'M4E WEIGHT
OF VÀP OF ÀIR DENSITY
@115F@115F@115F
vv, 115 Va, 115 Wa, 115

(s) (6) (71
(LBm/
FT^3 )

0.383
0.953

VAPOR- VÀPOR- VAPOR-
ÀIR MIX ÀIR ÀIR
I.¡EIGHT MIX MIX
DENSITY SPECIFIC GROWTH

@ 115 F GRÀVITY RÀ18
Wv-a,115 wv-a,115/ VcR

( I ) r^ra, 115 (9 )

(LBm/
FT^3 )

tt***tti* ***tÈi

0

1
1

1.200
1.012

't9
03
05

o7
o7

1 58.080
1 120.050

402.460

2 .00
4 .14

13.89

10.00
0.50

16.200
16.200

0.5t 7
0.03?

0.076
0.0?5

0.123
0.085

1.617
1. 115

0.87
0.88
0.88
0.82
0.82

4 .50
4.48
4,48
3.04
3 .04

2.02
0.33
0.33
0.30
0.30

16.200
16 .200
16 .200
15.200
15.200

0.8?5
0.980
0.980
0.981
0.981

0.0?6
0.076
0.0?5
0.076
0.076

0.109
0.082
0.082
0.0?9
0.079

1.436
1.071
1.0?1
1.038
1.038

1.040
1.007
1. 007
1.005
1.006

3
3

L
1

1
1

1

L
1

0.30
0.30

16 .200
16.200

2S

20

19
19

0.981
0.981

0.076
0.0?6

1.038
1.038

1.006
1.005

1
0

0
0
0

0

0

0

0

19
19

0.82
0.82

0.0
0.0

04
04

0

0

o.82 1 3 .04 0.30 16.200 0.019 0.981 0.075 0.079 1.038 1.006

1.04

1.05 1 108.140 3.'t3 0.10 16.200 0.006 0,994 0.076 0.0.17 1. 017 r,002

fn
I

Þ
I

.:r
STDVÀP1

1. 03



CÀLCÌ,I,ÀTIONS FOR CAPACIÍY OF CåRGO TÀNK VENÎING SYSTEM

C LIQUÎD USCG MOLEC'R SPECIF SÀTUR'D
H SPECTF" VÀP I{EIGHT GRÀV OF VÀPOR
R GRÀVITY COIJ. OF C¡RGO PRESS
I SYST CÀRGO VÀPOR @ 115 F

CÀRGO S CÀT. MWc Scv pv.115
(1) (13) (1) t2l (3)

(15 )
(PSIÀ)

ttt tttt*ltt titt tlltl*tl tltttt* *tttttttt
BuÈyl AcetaÈe (iso-, n-)
BUTYL ÀCETÀÎE (N-)
Butyl ÀceÈaÈe (sec-)
Butyl alcohol (iso-, n-, sec-, ÈerE-)
BII¡YL ÀÍ,COHOL (ISO-)
BUTYL ÀT.COHOL (N.)
BUTYL ÀI,COHOL (SEC-)
BUTYL ÀLCOHOL (1ER1-)
BuÈyl Benzyl PhÈhalate
BuÈylene
BuÈylene Glycol
1,3-BuÈylene Glyco)., SEE BUTYLENE GLYCOL
BuEylene PoJ.yglycol, SEE BUTYLE¡IE GLYCOL
iso-Buty1 FormaÈe
n-But.yl Format.e
BuÈ.yl HepÈyl. Ketone
Butyl MeÈhyl Ket.one,SEE METHYL BUTYL KElO¡tE
BuÈy1 SÈearate
Butyl Toluene
BuÈyrolactone (gamma)
Calcium ÀlkylphenaÈe
Calcium ÀIkyl SalicylaÈe
Calcium Ànino Nonyl PhenolaÈe
Cal.clum CarbôxylaÈe
Caprolactam sôIuÈions
Carbon black base
cet.yl alcohol (HEXÀDECâNOL) SEE ÀÍ,COHOLS (C13 ÀND ÀBOVE)
Cet.yl-sÈearaI alcohol
Cleaning spi¡iÈ (unleaded)
Coal Èar
Cumene
CycLoal j.phaLic resins
Çyc)-ohexane
qfclohexanô1
1, 3-Cyclopeniadiene dimer (moL¡en)
CyclôpenÈadiene polymers, SEE 1, 3-CYCLOPENTADIENE DI¡'ÍER (MOLTEN)
Cymene (para-)
Decahydronaphtha 1 ene
Decaldehyde (iso-)
Decaldehyde (n-)
Decane
Decênê

116.160 4.00
4.00
4.00
2.60
2.60
2.60
2.60
2 .60

10.80

0.60
0.80
1.50
0.90
0.90
0.50
1.30
2.80
0.01

16.200
16.200
16 .200
16.200
16.200
16.200
16.200
16 .200
16 .200

0.03?
0.049
0.093
0.056
0.056
0.031
0.080
0.173
0.001

0.963
0. 951
0.90?
0 .944
o.944
0.969
0.920
0.82'l
0.999

0.076
0.0?6
0.0?5
o -0't6
0.0?6
0.0?5
0.0?6
0.076
0.0?6

085
08?
09?
083
083
080
086
o97
o't 7

1.111
1.148
L.2'ì8
1.089
1. 089
1.049
1.128
)-.277
1. 005

o12
016
030
018
018
010
026
056
000

t*ttr*r* tttrti*** **rrr*

0.10 16.200 0.005 0. 994 0. 076 0 . 0?8 1. 025 r. 002

TÀBLE Il¡ VÀPoR-ÀIR MIx DENSITY,
SPECIFIC GRÀVITY, & VÀPOR GROWTH RÀTE

TOTAL
VÀP-ÀIR

PRESS
@115F
Pr., 115

(4)

(PSIÀ}

VAPOR- VAPOR- VAPOR-
PARTIÀI AIR ÀIR MIX ÀIR ÀIR
VOLI'ME I{EIGI{T WEIGHT MIX MIX
OF ÀIR DENSITY DENSTTY SPECIFIC GROI,ITH

@ ].15 F @ 115 F @ 115 F GRÀVITY RÀTE
Va,115 Wa,115 Wv-a,115 Ww-a,115/ VGR

(6) 17) (8) wa,1ts (9)
(LBm/ (LBm/
FT^3) FT^3)

1.009 1. 001

PÀRTIAI.
VOLUME

OF VÀP
(¡115F
w, 115

(s)

BÀX
BCt{
BTÀ

0.87
0.88
0.89

1
1
1
1
I
1

1

1
1

0. 85 1

o."tA I

L02.L34 3 .53

IÀ¡,
BÀN
BÀ.s
BÀ1
BPH

BTN
BUG

BHK

BUE

BI,À

0

0
0

0

1

81
81
81
10

T2

cLs 1

0
02
90

5.11

3.90 0.05 16.200 0.003 0.997 0.0?6 o.07?

0.60 16.200 0.037 0.963 0.O-t6 o.O8s
coR
CUM

1.11
0.86

CMP

DHN

IDÀ
DÀ¡,
DDC
DCE

1 120.090 4.20 1.119 1.012

c1Ð(

CHN

CPD

0. ?8
0.95

84.L62
100.160

2.90
3.45
4.55

0.278
0.009
0.015

0.'t22
0.991
0.985

0. 076
0.076
0.076

0. 116
0.078
0.080

1.528
1.023
1.055

1.090
1.003
1_005

1
1
2

1

1
1
1

4.50 16.200
0.15 16.200
0.25 16.200

0.86
0.89
0.83
0.83

4 .62
4.76
5.00
5.01

0.11
0.10
0.01
0.00

16.200
16.200
16.200

0.007
0.006
0. 001

0.993
o.994
0. 999

0.076
0.076
0.0?6

78
78
76

1. 025
1. 023
1.002

1.002
1.002
1.000

0.0
0.0
0.0

0,12 16.200 0. 00? 0. 993 o. 0?6 o. o?8
rn

I¡,
Ò, sTDvÀPl

4.80 1.028 1.002



CÀLCUI,ATIONS FOR CÀPÀCIÎY OF CÀRGO ÎÀNK VENTING SYSTEM

CÀRGO

TÀILE IIr VÀPOR-ÀIR MIX DENSITY,
SPECIFIC GRÀVITY, & VAPOR GROWÏ{ RÀÎE

c
H

R

I
s

LIQUID
SPECIF.
GRÀVITY

(1)

USCG MOLEC'R SPECIF
VÀP I{EIGHT GRÀV OF
COL. OF CARGO

SYST CÀRGO VÀPOR
eÀÎ. MWc SGv
( 13 ) (1) (2)

SÀTTJR'D
VÀPOR
PRESS

@115F
Pv,115

(3)
(1s)

(PSIÀ)

101ÀIJ
vÀP-ÀtR

PRESS
@115F
PÈ, 115

(4)

(PSIÀ)

PARTIA!
VOLTJME

OF VAP
@ r.15 F
vv,115

(s)

0.001
0.001
0. 001
0.001

PÀRTIÀI,
VOLUI\48

OF ÀIR
@115F
va, 1l-5

(6)

0.999
0.999
0.999
0.999

ÀIR
WEIGHl

DENSITY
@115F
Wa, L15

(71
(LBm/
FT^3 )

0.076
0.076
0.076
0.076

vÀPoR- vÀPoR- VAPOR-
AIR MIX ÀIR ÀIR
I{EIGHT MIX MIX
DENSITY SPECIFIC GROT^ITH

@ 115 F GRAVIÎY RÀTE
wv-a, L15 wv-a,115/ VcR

(8) Wa,115 (9)
(LBm/
F1^3 )

ttt*tlt* i*t*tttt* tt*rt*

0. 0?6 r. 003 1. 000
0.0?6 1.003 1.000
0.075 1.003 1.000
0. 0?6 1.004 1.000

-- ltl tt*lt*tt lrtt tttttltl tlttttl ttitatltt
Decyl alcohol (aLl lsomers) (DECÀNOL)

DECYIT A!.COHOL (iso-)
DECYL ÀLCOHOL (n-)
Decylbenzene (n-)
Detergent. ÀlkylaÈe
Dlacetone alcohol
Dlalkyl (C10-C14) Benzenes
Dlalkyl (C7-C13) PhÈhalaÈes
DibuÈyL Carbinol
DibuÈyl PhÈhalaÈe (ortho-)
Dicyclopentadiene, SEE 1, 3-CyC!,OPENIÀDIENE DIMER (MOLTEN)
Dlechylbenzene
Diet.hylene clycol
DleÈhylene Glycol BuÈyI Et.her
Diet.hylene Glycol BuEyl EÈ.her ÀceÈaÈe
DieÈ.hylene Glycol Dibutyl Echer
Diethylene G1ycol Diechyl Et.her
Dleehylene GlycoL EUhyI EEher
DieÈhylene Glycol Ethyl Et.her ÀcetaÈe
DieÈhylene clycol MeÈhyl EEher
Dlethylene Glycol MeÈhyl Et.her AceÈaÈe
DleEhylene clycol Phenyl EEher
Diethylene Glycol PhÈhalahe
Di- (2 -ethytheryI) adi.pace
Dl- (2 -ethylhexyl) phchalate
DleEhyl PhehalaÈe
Dlglycidyl EÈher of Bisphenol À
DlhepÈy1 PhÈhalat.e
Dlhexyl PhÈhalat.e
Dl i s obut.ylcarbLnol
Dlisobutylene
Dílsobutyl Ket.one
Dlj.sobuÈyl PhE.halate
Diisodecyl PhÈhalat.e
Diisononyl ÀdipaÈe
Dllsononyl PhÈhalaÈe
DLisoocyCl PhthalaEe
Diisopropylbenzene (a11 isomers)
Dlisopropyl NaphÈhalene
Dimethyl ÀdipaÈe
Dlmethylbenzene
DlmethyL GluEarate

DÀX 0.83 1 158.170
ISA 0.83 1

DÀN 0.83 1
DBZ 0.86 L

30
30
30
52

5
5
5

0.01
0.01
0.01
0.01

1.6.200
16.200
16.200
16.200

DÀÀ
DÀB
DÀI{

DGE

DGA
DGM

DGR

DGP

DGL

DEH
DIE
DPH
BDE
DHP
DHÀ
DBC
DBL
DIK
DIT
DID
DNY
DIN
D10
DIX
DII
DI,A

0.9? r.

0.86 1

278.350

LO6.L22

4.00 0.10 16.200 0.006 0.994 0.076 o.o?8 1. 019 1.002

DPÀ
DPT
DEB
DEG

DME

DEM

DIG

1. 05
0.98
0.8?
L,I2
0.9s

9.s9
4.55
4 .62
3.66
5.50

16.200
16.200
15.200
15.200

0.015
0.005
0.001
0.001

0.985
0.995
0,999
0.999

075
o76
076
075

0.080
0. 078
0.0?6
0.076

1.005
1.002
1.000
1.000

0
0
0
0

0
0
0
0
0

1
2
1
1
1

00
25
0s
01
01

55
18
02
03

1.0
1.0
1.0
1.0

0

1
0
0

62
14

4
4

1

1
0L99

03

97
86
90

0. 02
0.03

16.200
16 .200

0 .999
0.998

0.076
0 .077

1.004
1.006

1. 000
r-.001

0.09
2.00
0.15

15.200
16 .200
16.200

0.006
0.L23
0.01-0

0.994
0.877
0.990

0.0?6
0.076
0.076

0.0?8
0.103
0.079

L .022
1.353
1.039

1.002
1.040
1.003

'76
't6

0.0
0.0

81
72
81

0

0

4
3

4

1
1
1

0. 03 L6 .200 0. 002 0 .998 o. 075 o .077 1,. oo9 1. ool

slDVÀP1

rn
I

rs
.¿

DGT

5.60



CALCT'I,ATIONS FOR CåPACITY OF CÀRGO TÀNK VENTING SYSTEM

CÀRGO

DimethyL PhEhalaÈe
Dimechyl Polyelloxane
2 , 2 -DimeÈhylpropane- 1, 3 -diol
Dimethyl Succina!.e
Dinonyl PhÈhalaÈ.e
Dl (ocÈylpheny) amlne
DlocEyl Phthal.ate
Dlpent.ene
Dlphenyl
Diphenyl, Diphenyl EÈher mixÈ.ure
Diphenyl Ether
Diphenyl Ether, BlphenyL EÈher mixeure
Dlpropylene clycol
Dipropylene Glycol Dibenzoat.e
Dipropylene clycol MeÈbyl Ether
DISTILIÀTES: Flashed feed sÈocks
DISTILLATES: St.laighÈ run
DiÈridecyl PhÈhalaÈe
Dlundecyl PhehalaÈe
Dodecane (all isomers)
Dodecanol
Dodecene (a1l isomers)
DODECENE
Dodecyl,benzene
Dodecyl Phenol
Drilling mud (Iov, ÈoxiciÈy) (if flammable or combustible)/
EpoxylaÈed linear alcohols, C11-Cl5
EChane
2 -EÈhoxyeÈhanol
2 -EÈhoxyet.hyl AceÈaEe
ElhôxylaÈed alcohols, C11-C15,SEE THE ÀÍ,COHOL POLYETHOXYLATES
EÈ.hoxy lriglyco1 (crude)
EÈhyI ÀceCaÈe
EÈhyl Àcetoacet.at.e
EÈhyl al.cohol (ETHÀNOL)
EÈhyl Àmyl. Kecone
Ethyl Benzene
EÈhyl BuÈanol
EÈhyl BuÈ.yraÈe
Ethyl Cyclohexane
Ethylene
EÈhylene CarbonaÈe

TÀBLE II: VÀPOR-ÀIR MIX DENSITY,
SPECIFIC GRÀVIÎY. E VÀPOR GROW:TI| RÀTE

c
H

R

I
s

LIQUID
SPECIF.
GRÀVITY

(1)

USCG MOLEC'R SPECIF
VÀP }¡EIGHT GRÀV OF
COIJ. OF CÀRGO

SYSÎ CARGO VÀPOR
CÀT. Mwc SGv
(13) (1) (21

SÀTT'R'D
VÀPOR
PRESS

@115F
Pv,115

(3)
(1s)

(PSIÀ)

lOTÀL
VAP.AIR

PRESS
@115F
PÈ, 115

(4)

PÀRTIÀI PÀRTIATJ ÀTR
VOLT'ME VOLTME Í{EIGI{T
OF VÀP OF ÀIR DENSITY
@115F@1r.5F@115F
vv, 115 Va,115 Wa,115

(s) (5) (7)
(LBm/
FÎ^3 )

vÀPoR- VÀPOR- VAPOR-
ÀIR MIX AIR ÀIR
I{EIGHT MIX MIX

DENSIlY SPECIFIC GRO¡{TH
@ 115 F GRÀVITY RAÎE
Wv-a,lts l4v-a,ttS/ vGR

(8 ) t,{a, lls (9)
(LBm/
FÎ^3 )

*llt*ttt ltt*t***l ttt***
DTL
DMP

DDI
DSE
DIF

DOP

DPN
DIL
DDO

DPE
DOB

DPG

DGY

DPY
DFF
DSR
DTP
DUP
DOC

DDN

DOZ
DOD

DDB

DOL

ETH
EEO
É¿A

ETG
E1À
EÀÀ
EÀTJ

EAK
ETB
EBT
EBR
ECY
ETL

( PSIÀ)
tttttttt tltt tttltltt tt*tttt tltittttt

1.19 1 6.69 0.00

o.9't 1

r.03 t

14.40

4 .63

0.01 16.200 0.001 0.999 0.0?6 0.o77

0.0? 16.200 0.004 0.996 0.0?6 0-0?7

1.008 1.000

98
84
99
07
o7

0
0

0

1

1

471

1

1
1
1

L54.2L2

L70.211

90
31
86
8?

200
200
200
200

0.006
0.001
0.001
0.001

0 .994
0.999
0.999
0.999

0.075
0.076
0.0?6
0. 0?6

0.078
0. 076
0.076
0.076

L.O24
1.003
1.003
1.003

1.002
1.000
1. 000
1. 000

13
4

5

5
s

0.00
0,10 16
0.01 16
0.01 16
0.01 16

1.016 r.00I

0.?5
0.73

3.40
3.40

2 -30
2,30

16.200
16.200

o.r42
o.t42

58
58

0.076
0.076

0.102
0.102

1.045
1.046

170.340
186.339
168.3240.76

0. ?6
0.86

5.88
6.43
5.81
5.81
8.40

0.001-
0.001
0.290

0. 999
0.999
0.710

0.076
0.075
0.076

0.07?
0 .0't"ì
0.240

1.006
1.006
3.LA'l

1.000
1.000
1.094

t
1

4L
4L

1.3
1.3

0.8
0.8

7.567
1.043
1.130

1
L

30.070 1.04

0.02 16.200
0.02 16.200
4.70 16.200

16 .200
16.200
16.200
16.200

0

1

1
04
04

r.02
0. 90
1.03
0.79

6.L4
3.04
4 .48
1.60

0.00
4.50
0.20
3.50

16.200
15.200
16.200

o.2"t8
0 .012
0 .216

0.'t22
0.988
0.?84

o .0'16
0.0?6
0.076

0.119
0.0?9
0.086

1.090
1.004
1.070

88 .107

46.050

106.168

116.160

28.054

0. 8?
0.83
0.88
0.'t9

3.56
3.52
4.00
3.87
0 .97

0.60
o.L2
1.00
0.50

0.037
0.007
0.062
0.031

0.963
0.993
0.938
0.969

0. 076
0.0?6
0.076
0.076

0. 083
0.0?8
0.090
0.083

1.095
r- . 019
1.185
1.089

1, .0I2
1.002
1.020
1. 010

1
1

1
1

1
1
1

1

llt
I

P
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CA.LCT'IÀTIONS FOR CÀPÀCITY OF CÀRGO TANK VENTING SYSTEM

CÀRGO

EÈhylene Glycol
EÈhylene clycol ÀceÈaÈe
EÈ.hylene Glycol Bu!.yl EÈher
ETI{YLENE GLYCOL BUTYL ETI{ER ÀCEÎAîE
EÈhylene Glycol. Ether ÀceÈ.aÈe
EÈhylene Glycol Tert.-Butyl Ether
Et.hyl-ene Glycol DiaceÈate EGy
EÈ.hylene Glycol Dlbut.y1 EÈher EcB
EÈhylene Glycol EÈhyL Ether, SEE 2-ETHOXYETHÀNOL EcF
Eehylene GIycoI 8Èhy1 EÈher Àceeat.e, SEE 2-ET1{OXYET}IYL ÀCETÀTE EGÀ
EÈhylene Glycol fsopropyl Ether EcI
EÈhylene Glycol MeÈhy1 BuÈyl Echer
EÈhylene Glycol MeEhyl Etsher EME

Et.hylene Glycol MeÈ.hyl EÈher ÀceEaEe EGT
EÈhylene Glycol Phenyl EÈher EPE
Etshylene clycol Phenyl EÈher, DieÈhylene GLycol Phenyl EÈher mixÈEDX
EÈhylene-Propylene Copolyfter (in liguld mixÈu!êal
Ethyl-3-Ethoxyproplonat.e EEP
2-EÈhylhexal.dehyde, SEE OCTYL ÀI,DEHYDES EHÀ
2-EÈ.hylhexanoic acid EHO
2-Ethylhexanol, SEE oCTÀNOL (ÀLL ISOMERS) EHX
EÈhylhexoic acid, SEE 2-ETHYLHEXÀNOIC ÀClD
EÈhyl Hexyl Pht.halat.e (SEE Àl,SO DI 2-ET!{YLHEXYL PHTHÀLÀTE) EHE
EEhyl Hexyl. lallaÈe EHT
EÈhyl ProplonaÈe EPR
EÈhyl Toluene ETE
FaÈÈy acid (saturaEed, C13 and above)
Fauty acld Ànides
Formamlde FÀM
Furfuryl Alcohol FÀt
Gas ol1, cracked cOC
GÀSOLINE BLENDING STOCKS; ÀlkylaÈes cAK
GÀSOLINB BLENDING STOCKS: ReformaEes GRP

GÀSOLINES: ÀuÈomot.ive (conEaining not over 4.23 grams lead per gacÀT
GÀSOLINES: Àviation (concaining noÈ over 4.86 grams lead per gallcÀV
GÀSOLINES: Casinghead (naÈural) cCS
GÀSOLINES: Polymer cPL
GÀSOLINES: SÈralght run cSR
Glycerine cCR
Glycerol, SEE GLYCERINE
clycerol PolyalkoxylaÈe
Olyêerol lriaceÈate

TÀ8LE II: VAPOR-ÀIR MIX DENSIT:(,
SPECIFIC GRÀVITY, & VÀPOR GROW:I!{ RÀ18

c
H

R

I
s

LIQUID
SPECIF.
GRÀVITY

(1)

1. 13

USCG MOI,EC'R SPECIF
VÀP WEIGHT GRÀV OF
coIJ. oF cÀRco
sYsl CÀRGO VÀPOR
CÀT. Mllc SGv
(13) (1) (2t

SÀÎUR'D
VÀPOR

PRESS
@115F
F/,115

(3)
(1s )

(PSIÀ}

TOlÀL
VÀP-ÀIR

PRESS
@115F
PE, 115

(4)

PÀRTIÀ],
VOLIJME

OF VAP
@115F
w. 115

(s)

0.001

PÀRTTÀL
VOI,UME

OF ÀIR
@115F
Va.115

(6)

0.999

ÀIR
WEIGHT

DENSITY
@115F
t{a¡ 115

(7)
(LBm/
FT^3 )

0.076

vÀPoR- vÀPoR- VAPOR-
ÀIR MIX ÀTR ÀIR
WEIGHT MIX MIX
DENSITY SPECIFIC GROI{ÎH
@ 115 F GRÀVIÎY RÀ18
Wv-a,115 ¡-tv-a,115/ VGR

(8) t¡a,11S (9)
(LBm/
FT^3 )

l*ll*ti* rt*itat*l ti*t*t

0. 076 1. 001 1,000

(PSIÀ)
tt*t *t*t*lt+ ttttttt ttttttttt

1 62.069' 2.2r 0.01 16.200EGL
EGO

EGM

EMÀ 0.94 1

1.10 1

5.52

5.03

4 .80

4.80

0.05 16.200 0.003 0.99'1 0.076 0.O'|'t

0.01 16.200 0.001 0.999 0.0?6 0.076

1,.014 1.001

1.003 1. 000

1.10

1.10

0.89
0.88

1.13

0.01

0.01

16 .200

16.200

0.001

0.001

0.999

0.999

0.076

0.076

0.0?6

0.0?6

L.O02

1.002

1. 000

1.000

o.82

0.84

4 .41

4 .50

0.990

0.999

0.076

0.0?6

0.079

0.076

1.036

1.004

1. 003

1.000

1

1 130.230

0.17 16 .200

0. 02 16 .200

0.010

0.001

1

1

1
1

1.55
3.40

0.10 15.200
0.05 16.200

0.2L6
0. 017

0.0
0.0

0.994
0.99?

0. 076
0.076

0-0?6
o.o77

1.003
1.007

1.60
4.15

3.50
0.28

16.200
16.200

0.7s4
0.983

0.076
0.076

0.086
0.080

1.0?0
1-006

30
s4

11
10

L .002
1.001

06
03

0.75
0.80
0.74
0.71
o .67
0. ?5
0.75
t.26

3.40
3.40
3.40
3.40
3.40
3.40
3.40
3.1-7
3.18

50
50
50
50
50
50

16.200
16.200
16.200
16.200
16 .200
16 .200
15 .200

o.772
o.772
0,772
0.'t72
0 -'t't2
o.712
o.'t72

o -228
o.228
o.22A
o.228
0 -228
o.228

0.0?6
0.076
0.076
0. 075
0.0?6
0.076
0.076

o.2r'7
0.2L?
0.2L7
0.2L7
o.2r7
o.2I7
0.2L1

2 .8s2
2 .852
2.852
2.852
2.552
2 -852
2.852

r.2s0
r..250
L.250
L.250
1.250
I.250
r.250

t
1
1

1
1
1
1
1

T2
T2
T2
t2
L2
12
T2

0
50
00

T
t'
ì-

STDVAPl

92 - 095



EåI,CI'IÀTIONS FOR CÀPACITY OF CARGO TÀNK YENTINC SYSTEI.I

CÀRGO

TÀBLE II: VÀPOR-ÀIR MIX DENSITY,
SPECIFIC GRAVITY, & VÀPOR GROWT'TI RÀTE

c
H

R

I
s

LIQUID
SPECIF.
GRÀVITY

(1)

USCG MOLEC'R SPECTF
VÀP WEIGHT GRÀV OF
coIJ. oF cÀRco
SYST EåRGO VÀPOR
cÀT. MWc SGv
(13 ) (1) 12)

100.120

86.110

84.090

1. 10

SÀTUR' D

VÀPOR
PRESS

@115F
Pv,115

(3)
(1s)

(PSIÀ)

TOTÀ¡,
VAP-ÀIR

PRESS
@115F
Pr. ¡ r.15

(4)

(PSIÀ)

PÀRTIÀI PÀRTIÀL AIR
VOLT'ME VOLUME WEIGHT
OF VÀP OF ÀIR DENSITY
@115F@115F@115F
vv,115 Va,115 Wa,115

(s) (6) (7)
(LBm/
FT^3 )

VÀPOR- VAPOR-
ÀIR MIX ÀIR
I{EIGHT MIX
DENSITY SPECIFIC
@ 115 F GRÀVIÎY

Wv-a, L15 llv-a,115/
(8) l.¡a,l1s

(LBm/
Fî^3 )

vÀPOR-
ÀTR
MIX

GROWTH

RÀTE
VGR
(e)

rrt tttrl+tt trtt trtit**t r***tr* tt*tttltt trllttti +*tii**t* tr****

1.000 1.000

Glycidyl EsÈer of Tertiary Carborylic acid. SEE GLYCIDYL ESTER OF ÎRIDECYL ÀCETIC ÀCID
Glycldyl Est.er of lrldecyl ÀceÈic acid CLT
Glycidyl EsÈer of VersaÈlc acld, SEE GLYCIDYL ESTER OF TRIDECÍL ACETIC ÀCID
Glycol DiaceÈ.aEe, SEE EïIyLENE GLYCOL DIÀCETÀÎE
Glycols, Resins and SolvenÈs mixtures
Gylcol TrlaceÈate, sEE GLycERyL TRrÀCETÀTE
Glyoxal soluÈlon (40t o¡ less)
Grease
HepÈadecane
HepÈane (all isomers) (METIm{EXÀNE) H}O( 0.68
HEPTÀNE (N-) HPl 0.68
l{eptanoic acid l{EP 0.92

HTX 0.82Hepcanol (all isomers)
HEPIÀNOL HlN 0.82
HepÈene (alL isomers) HPX 0.70
HEPÎENE (1.) trTE O.7O
Heptyl ÀceÈar.e llPE 0.88
Herbicide (CLs -H22 -No2 -cI), sEE METoLÀCHLÆR
Hexaet.hylene GlycoJ.
Hexamet.hylene Glycol
HexameÈhyleneÈeeramine solut.lons HTS
Hexane (all isomers) tÐ(S 0.66
HEXÀNE }D(À 0.66
Hexanoic acid lD(O 0.93
Hexanol HXN 0.82
Hexene (all isomers) HEX 0.67
HEXENE (1-) HxE 0.67
HEXENE (2-) HXT O.6"t
HexyL AceÈaEe HÀE
Hexylene Glycol HXc 0.92
Hog Grease, SEE IÀRD
2-Hydroxy-4- (meÈhyLt.hio)buuanoic acid HBÀ
HYDROCÀRBON 5-9 (MOVED TO SUB-O, NON TÀBLE ]-5]- , 6/24/95) HFN
Hydroxy ÈerminaÈed PolybuÈadiene, SEE POLYBUTADIENE, HYDROXYL IER¡4INÀTED/
fsophorone IPH 0.93
,JET FUELS: ,lP-l (Kerosene) JpO 0. B0
JET FUELS¡ JP-3 JPT 0.80
.IET FUELS : rlP-4 JPF 0 . 81
.IET FIJELS: .tP-s (Kerosene, heawy) JPV 0.82
rlET FIJELS: iIP-8 JPE
Ke¡osene KRS 0.81
LacÈic acid

2.50
2,50
0.01
0.04
0. 04
2.90
2.80
0.10

16 .200
16.200
15.200
16.200
16.200
16 .200
16.200
16 .200

0.154
0.154
0.001
0.002
0.002
0.. 179
0.1?3
0.006

0.845
0.846
0.999
0.998
0.998
0.821
0.82'l
o.994

0.076
0.0?6
0.0?6
0.075
0.076
0.075
0. 076
0.076

0.105
0 .105
0.0?6
o .0't7
o.o'7'l
0.109
0.108
0.0?8

1.050
1.050
1.000
1.001
1. 001
1.058
1.056
1. 002

378
378
002
00?

?.00
7.00
0.01
1,00
8.00
8.20
8.20

16
15
15
16
16
16
lô

200
200
200
200
200
200
200

432
432
001
062
494
506
506

0.568
0.568
0.999
0.938
0.506
0.494
0.494

0.076
0.076
0.076
0.076
0.0?6
0.0?6
0.0?6

0.r42
0.L42
0.076
0.088
0.L48
0.149
0.149

1.854
1.864
L .002
1.156
1.938
L .962
r.962

t-.140
1.140
1. 000
1,020
1. r60
L.164
1.164

0
4
4
0

1
1
1

1
1
1
1
I

3

4
4
4
3

3

5

1

1

1

1

1

2
1

1

99
91
't5
90
94

45
45
49
00
00
40
40
50

00
00
00
s2
90
90
90

0

0

0

0

0

0

0

3

3

4

3

2
2
2

4 0.01 16.200 0.001 0.999 0.076 0.0?6

9

9

4

7

9

0

0

0

0

0

1
1
1
1
1

1

1

4.75
4 .50
4 .50
4.00
4.00

0.01
0.14
8.51
3.40
0.10

16 .200
16 .200
16 .200
16.200
16.200

0.001
0.009
o.525
0.210
0.006

0.076
0.076
0.076
0.076
0.0?6

0.0't6
0.078
0.2L6
0.L24
0.078

L .002
r.030
2 .839
1.530
1.019

1. 000
1.003
1. t 70
1.068
1.002

0.15 16.200 0.009 0.991 0.0?6 0.079 I.O32 1.003

STDVÀPI

rn
I

Y
J

4.50



CÀ¡,CI'LÀTIONS FOR CÀPÀCITY OF CÀRGO TANK VENTING SYSTEM TÀBLE II: VAPOR-ÀIR litlx DEI{SITy,
SPECIFIC GRÀVITY, E VÀPOR GROI{TH RÀT8

c
H

R

I
s

LIQUID
SPECIF.
GRÀVTTY

USC! MOLEC'R SPECIF
VÀP WEIGHT GRAV OF
COIJ. OF EìRGO
SYSÎ CÀRGO VÀPOR
CAT. Mwc SGv
(13) (r) (21

SÀTÎ'R'D
VÀPOR

PRESS
@115F
Pv,1t 5

(3)
(1s)

(PSIÀ)

10ÎÀL
VÀP.AIR

PRESS
@115F
PÈ, 115

(4)

(PSIÀ}

PÀRTIÀL PÀRîIAI, AIR
VOIJJME VOLTJME I{EIGHT
OF VÀP OF ÀIR DENSITY
@115F@115F@r.15F
w, 115 Va, 115 Wa , 115

(s) (6) (?)
(LBm/
FT^3 )

vÀPoR- vÀPoR-
ÀIR MIX ÀIR
WEIGHT MIX

DENSITY SPECIFIC
@ 115 F GRÀVITY
Wv-a,115 Wv-a,115/

(8) wa,1t-5
(LBm/
FÎ^3 )

vÀPoR-
ÀIR
MIX

GROWTH

RÀTE
VGR
(e)

CÀRGO

(1)

Lard
LaÈex, liguid synÈhetic, including: SÈyrene-Butadien rubber LLS
LaEex, llquld eynÈhetic, ineludlng: CarboKylat.ed SÈyrene-BuÈadien Copolymer
Magneslum Nonyl Phenol Sulfide
Magneslum SulfonaEe MSE
Maleic Ànhydride Copolymer
2-MercapÈobenzoÈ.hiazol (in liguid mixÈures)
MeÈhane MTH

rtttttt i*lt*ttt+

0.01 16.200 0.001 0.999

0. 04 16.200 0. 002 0. 998

******rt* *rti*t

1.603 r.r22

r.002 1.000

3 -MeÈhoxy- t-BuÈanol
3 -MethoxybutyL AcecaÈe
1 -Methoxy-2 - Propy). ÀcetaÈ.e
Methoxy Trigylcol, SEE TRIETIfYLENE GLYCoL METHYL EÎHER
Methyl ÀcecaÈe
MeÈ.hyl AceÈoaceÈaÈe
MeÈhyl alcohol (SEE MEÎ1{ANoL)
MeÈhyl Arnyl ÀceÈaE.e
MeÈhyl Àmyl alcohol
MeÈhyl Àmyl KeÈone
Methyl BuÈanol, SEE 11{E Àl'fYL ÀTCOHOLS
MeÈhyl BuÈenoI
Met.hyl n-BuÈyl Ketone
MeÈhyl But.ynol
MeÈhyl But.yrate
MeEhyI Ethyl Ket.one
Methyl FormaL (DIMETIIYL FORMAL)
Methyl Heptyl KeEone
Melhyl'IsobuEyl Carbinol, SEE METHYL À¡fYL AÍ.COHOL
Met.hyl Isobut.yL KeEone
3 -MeEhyl- 3 -MeÈhoxybut.anol
3 -MeÈhyl - 3 -Met.hoxybuÈyl AceÈaÈe
1-MeÈ.hyl Naphthalene
MeÈhyl PenEene
2 -MEÎ}IYL- 1-PENTENE
5-MEÎHYL-1-PENTENE
N-MeEhyl -2 - Pyrrolldone
MeÈhyL TerÈ-Butyl EEher (MTBE)
Meeolachlor
Mlneral splriÈB
Myrcene
NÀPHTlfÀ: ÀromaÈic (Havlng Less Èhan 10t Benzene)
NÀPHTIIA: Cracking fracÈion
NÀP!¡ÎHÀ¡ Heavy

rñ
I

f.r
) sTDvÀPl
I

MOÀ

MPO

I'flG
MlT
MAE

MÀL
MÀC

MAÀ
MÀK

MBL
MBK

MBY
MBU

MEK
I'ff F
MHK

MIC
MIK

MPN

MlN
MPY

MBE

MCO

MNS

¡,IRE

r14.188

15.043 0.55

0.92 1 ?4.080 2.60 6.10 16.200 0.37't 0.623 0.0?6 0.r22

0 .19
0.86
0. 81

1.10
4 .97
3.52
3 .94

6.63 16
0.33 16
0.43 16

0.409
0.020
0 .021

0.591
0.980
0.973

0.076
0.076
0.0?6

1.041
1.081
1.06?

1.133
1.007
1.009

1

1
1

o.'t4 1

102. 134
72.r07

0.0?9
0.082
0.081

00
00
00

L.7
1.9

30
49

0.81 1 100.160 3.50 0.9? 16.200 0.060 0.940 0.0?6 0.088 1.150 1.019

1.15 16.200 0.071 0.929 0.0?5 0.0s9 I.1.t4 r.023

0.90
0.80
0.86
0.83
0.84
0.80

3 .53
2.50
2 .60
4.90

L.26
4.50

L5.42
0,06

15.200
16.200
15.200
15.200

0.0?8
o.278
o.952
0.004

o.922
0.?22
0.048
0.996

0.0?6
0. 076
0.0?6
0.076

0.091
0.108
0.192
0.077

1.197
1. 1117

2.523
1. 014

1.025
1.090
1.308
1 .001

I
1

1
L

I 100 . 160 3 .45

MNA 1.02 1 4.91

3.10

2.90
2.90

15.200
:.6 .200

0.0?6

0.076
0.076

0.0?5

0.389
o.524

0.611
0.4?6

0.076

0.132
0.152

o .077

076
0?6

0.0
0-0

79

0.69
o .67

6
I

1
1

39
96

1.126
1.170

1.005 1.001

0
0

1
1
1
1
1

0.75
0.80

6 -.85
6 -.85
6 -.8s

4.30
4.70

0.20
0.17

16.200
16.200

0.012
0.010

0.988
0.990 79

1.041 1.004
1.039 1.003



C¡TCTJIÀTIONS FOR CAPACITY OF CÀRGO TÀNK VE¡T¡ING SYSTEM

CÀRGO

NÀPHTHÀ: Paraffinic
NÀPHTHÀ: Petroleum
NÀPHTHÀ: SolvenÈ
NÀPHTHÀ: Stoddard solvenÈ.
NÀPHTI{À: Varnish makers, and painters, (75t)
NaphÈhalene Sulfonlc acid-Formaldehyde Copolymer,
NaphLhenic acid
Nonane (all isomers)
NONÀNE
Nonanoic acid (all isomers)
Nonanoic, lridecanolc acld mixture
Nonene
NonyL alcohol (alL isomers)
NOITYL ÀÍ,COHOL
NoNYL ÀI,COHOL (lso-)
Nonyl MethacryLaÈe Monomer
NónyI Phenol
Nonyl Phenol Poly(4-12) ethoxylaÈes
Nonyl Phenol Sulfide (90t or less)

TABLE II: VÀPOR.ÀIR MIX DENSITY,
SPECIFIC GRÀVITr¡ & VÀPOR cRorrÎI{ RÀTE

C LTQUID USCG MOLEC'R SPECIF
H SPECIF. VÀP WEIGHT GRÀV OF
R GRÀVITY COL. OF CÀRGO
I SYST E}RGO VAPOR
S CÀT. MWc SGv

(1) (13) (1) t2l

SÀTUR'D
VÀPOR

PRESS
@115F
Pu,115

(3)
(ls)

(PSIÀ)

TOTÀl,
VÀP.ÀIR

PRESS
@11SF
Pr, 115

(4)

(PSIA}

PÀRTIÀ¡,
VOLUME

OF VAP

@115F
Vv,115

(s)

PÀRTIÀl.
VOLT]ME

OF ÀIR
@115F
Va, 115

(6)

ÀIR
WEIGHl
DENSITY
@115F
Wa, L15

(7)
(LBm/
FÎ^3 )

VAPOR- VAPOR- VÀPOR-
ÀIR MIX ÀTR ÀIR
WEIGHT MIX MIX

DENSITY SPECIFIC GROWTH
@ 115 F GRÀVITY RATE
¡{v-a,115 Wv-a,115/ vcR

(8 ) }Ja,Ils (9)
(LBm/
FT^3 }

*ttt*ttt l******t* t*ttt***tttrtt ttli tttttt** *tttttt

.6 -.85 1

1

1

1
1

PTN
NSV

NSS
N!Îtt

Sodium saLÈ BoINFS
NTI
NÀX
NÀN
NNÀ

NON

NNS
NNN
NNI

NNP
NPE

ODD

oAx
oÀN
oÀÀ
oqx
olA
oTx
OTE

Á - aa

0.87
0.78
0.'t7

02
72
'12

73
94
94
94

'r0
?0
91
83
83
12
72

3.50
4 .30
4.30

0.20
0.20
0.19

16 .200
16.200
16.200

0.012
0.012
0.012

0.988
0.9s8
0.988

0.076
0.076
0. 076

0.0?8
0.o79
0.079

I.031 1. 004
1.041 1.004
1.039 1.004

0
o

1
1

1
0

0
L28.259 4.40

4.40
0.27
0.27

16.200
16.200

0.01?
0. 01?

0.076
0.0?6

80
80

r-.057
1.057

1.005
1.005

0.35
0.10
0.10
0.10

16 .200
16.200
16.200
16.200

0 .022
0.006
0.006
0. 006

0.978
o.994
0.994
o.994

0.o't6
0.076
0.0?5
0.0?6

0.082
0.078
0.078
0.078

1. 071
1.025
1.025
1. 025

1. 007
1.002
1.002
1. 002

0.0
0.0

983
983

0
n

0
0

4
5

5
5

2
I
1
1

1

126.140
144.160

30
00
00
00

0. 95 7.60 0.01 16.200 0.001 0.999 0.076 0.076 1.004 1.000

Noxj.ous liquid, N.0.S. (1?) ("Trade name," conÈal.ns"principaL components,'), Ca¡egory D (1f f
Non-Noxious liquid, N.O.S. (18) (nTrade name,t'conÈains principal. components"), Àppendix III
OcCadecene
OcÈadecenoamide soluÈion (Oleamide)
Oclane (all lsomers)
OCTÀNE
Oct.anoic acid (a1l j.somers)
OcÈanol (al1 isomers)
OCTÀNOIJ
OcÈene (a11 ieomers)
oclENE (1-)
OcÈyL Àcet.ate
Octyl alcohol (iso-, n-)
OCTYL ÀI,COHOTJ

1

1
1
2
1

I
1

0

0

0

0

0

0

1 3.90
3.90
5.00
4.48
4.48
3.90
3.86

o.79
o.79
0.01
0.01
0.01
0.90
1.00

16
16
16
16
16
15
16

200
200
200
200
200
200
200

0.049
0.049
0.001
0 .001
0.001
0.056
0.052

0.076
0.076
0.076
0.0?6
0.076
0.0?6
0.075

1.141
t,141
L .002
1.002
1.002
1.151
L.r7'1

1.016
1.016
1.000
1.000
1.000
1.018
1,.020

U

0

0

0
0
0
0

0.087
0.087
0.076
0.0?6
0.076
0.088
0.090

951
951
999
999
999
944
938

r22 -200

(a11 i.somers), SEE OCTÀNOL (ÀrL ISOMERS)OCX

ocr.yl Àldehydes
oct.yl Decyl Àdipace
oct.yl EPoxyÈa1lat.e
OCt,YI PhEhAIATE . SEE DI - ( 2 - EIHYLHEXYL) PHTHÀTATE
OIL, EDIBLE: Babassu
OIL, EDIBLE: BeechnuÈ
OIL, EDIBLE: CasÈ.or
oll, EDTBLE: cocoa bu!E.er
OIL, EDIBLE: CoconuÈ

OBB

ocÀ

0. 83
0.83

4.48
4.48

0.999
0.999

0.01
0.01

0.001
0.001

0.075
0.075

1.0
a.u

02 1.000
02 1.000

00
002

16
16

o't6
076

0
0roÀ

oÀr
ODA
oEl

occ 0. 95

SÎDVAPl

R1
I

P
I

I



CÀI,CUI,ÀTIONS FOR CÀPÀCTTT OF CÀRGO TÀNK VENTING SYSTEM

CåRGO

TÀBLE II: VÀPoR-ÀIR MIX DENSITy,
SPECIFIC GR.ÀVITY, & VAPOR GROI{:TH RÀTE

c
H
R

I
s

(1)

oco 0. 96
ocs
oFs 0.96

OLD

LIQUID
cÞFalF

GRAVITY

0. 96

sÀÎt R,D
VÀPOR
PRESS

@115P
Pv,115

(3)
(1s)

(PSIÀ)

TOlÀIJ
vÀP-ÀrR

PRESS
(¡115F
PÈ, 115

(4)

(PSIÀ)

USC13 MOLEC'R SPECIF
VAP }¡EIGHT GRÀV OF
coL. oF CÀRGO

SYST CÀRGO VÀPOR
CÀT. MWc SGv
(13) (1) (21

PÀRÎIÀ]. PARTIÀL ÀIR
VOLUME VOI,IJME WEIGHT
OP VÀP OF ÀTR DENSITY
@115F(Ð115F@115F
vv, 115 Va, 115 Wa, 115

(s) (6) (7t
(LBn/
FT^3 )

vÀPoR- vÀPoR-
ÀIR MIX ÀIR
WEIGHÎ MIX

DENSITY SPECIFIC
@ 115 F GRAVITY

Wv-a,115 Wv-a,115/
(8) r¡a,115

(LBm/
FT^3 )

vÀPoR-
ÀIR
MIX

GROWÎH

RÀTE
VGR
(e)

---- ttt rttt*ttt tttr *ttrt*tl rtttrtt rttttttrt
OIL,
OIL,
OIL,
ort ,
ort ,
OIL,
OIL,
OIL,
OIL,
OIL,
OIL,
OIL,
olL,
OIL,
OIL,
OIL,
OIL,
OIL,
o1L,
OIL,
OIL,
OIL,
OIL,
OIL,
OIL,
OIL,
OIL,
OIL,
oÌL.
OTL,
ort,
OIL,
OIL,
OIL,
OIL,
OIL,
OIL,
OIL,
OIL,
OIL,
oIL,
OIL,

ooL
OPM

oPo
OPN

EDIBLE: Cod liver
EDIBLE: Corn
EDIBLE: CotÈonseed
EDIBLE: Flsh, N.O.S.
EDIBLE: crapeseed
EDIBLE: G¡oundnuÈ
EDIBLE: l¡azelnuÈ
EDIBLE: Lard
EDIBLE: Maize
EDfBLE: MusÈard seed
EDIBLE: NuÈmeg BuÈt.er
EDIBLE: Olive
EDIBLE: Palm
EDIBLE: Palm kernel
EDIBLB: PeanuE
EDIBLE: PoPPy
EDIBLE: Ralein seed
EDIBLE: Rice bran
EDIBLE¡ Safflower
EDIBLE: Salad
EDIBLE: Sesame
EDIBLE: Soya bean
EDIBLE¡ Sunflower, SEE SI'NFLOI{ER SEED
EDIBLE: Sunflorrer seed
EDIBLE: Tucum
EDIBLET VegeÈab1e, N.O.S.
EDIBLE: WaInuE
FUEL: No. 1 (Kerosene)
FUEL: No.1-D
FUEL: No. 2
FUEL: No.2-D
FUEL: No. 4
FUEI¡: No. 5
FUEL: No. 5

MISC: ÀbsorpÈlon
MISC: AllphaÈic
MISC: Ànlmal, N.O.S.
MISC ¡

MISC:
MISC:
MISC:
MISC:

ORP

osF

0.56 16.200 0.03s 0.965 o.0?6 0.095

tt*l**tt* trti*t

r.242 1.011

osB 0

0
osN
oTc
ovG

ooN
ooD
olw

OFR
oFv
osx
oÀs

0.88 1 8.00

0.90
0.94
0.95

3.40
3.40
3.40

0.15
0.15
0.15

0.009
0.009
0.009

0.991
0.991
0.991

0.076
0.076
0.0?6

0.078
0.078
0.078

! .022
1.O22
r.o22

1.003
1.003
1. 003

1
1

16
Tþ

16

00
00
00

2
2
2

À.romac 1c
AvlaÈion F2300
Clarlfled
Coal
Coconue oil,

ocF

est.erlfled, SEE COCONU! OIL, PATTY ÀCID METHYL ESTER

STDVÀP1

fn
I

¡J
I

?



CÀI,CI'I,ATIONS FOR C3PÀCITY OF EåRGO TANK VENTING SYSÎEM

TJIQUID
SPECIF.
GRÀVTTY

(1)

Coconut. oil, fatty acid
Coconut. oil, faEÈy acld MeÈhyl EsÈer OCtf
Coconut oil, MeÈhyl Esr.er, SEE COCONUI OIL FÀT.ÎY ÀCID METI{YL ESTER
CoÈÈ.onseed, fatÈy acid, SEE COTTONSEED OIL, FÀTTY ÀCIDCFY 0.95
CroÈon
Crude OIL O.9S
Dleeel ODS O.9o
Gas, low pour
Gas, low sulfur
HearÈcuÈ disÈil1ac.e
Lanolln
IJinseed
Lubricacing OLB O.9O
Mineral
Mj,neral seal OMS
MoÈor olfÎ
Neatsfoot ONF
olÈLcica oot
Palm oil, faEÈy acid MeÈhyl Estel OpE O.9S
Palm oll, MeÈhyl Ester, SEE SEE pÀLM OIL, FATTY ÀCID MOPE
PeneÈrat.ing OpT
Perllla
Pilchard
Plne opl
Range oRc
Residual
Resln ORS I.O2
Resinous pet.roleum
Road ORD
Rosl,n ORN
SeaI
Soapst.ock OIS
Soya bean (epoxidized)
Sperm osp
Splndle osD
Spray OSy
Tall oTfJ
1a11, faÈÈy acid TOF
Tanner's OTN
lransformer OTF
lung OTG
lurbine OTB O. 07

ÎÀBLE II: VÀPOR-ÀIR MIX DENSITY,
SPECIFIC GRÀVITY, & VAPOR GRO¡qIH RÀ18

c
H

R

I
s

USCG

vÀP
col,.
SYST
cÀÎ.
(13)

MOLEC'R SPECIF
WEIGHÎ GRAV OF

OF CÀRGO

C¡RGO VAPOR

sÀÎuR, D

VAPOR

PRESS
@115F

TOTÀ!
VÀP-ÀIR

PRESS
@115F
PÈ, 115

(4)

PÀRTIÀT
VOLI]ME

OF VÀP
(,115F
w,115

(s)

vÀPoR- VÀPOR_ VAPOR_
PÀRÎIÀI, ÀIR ÀIR MIX ÀIR ÀIR
VOLUME WEIGITT WEIGHT MIX MIX
OF AIR DENSIÎY DENSTTY SPECIFIC GROWTH

@ 115 F @ 115 F @ 115 F GRAVIÎY RATE
Va,115 Wa,115 Wv-a, Lt5 ¡rtv-a,]-IS/ VGR

(5) 17) (8) f{a,lls (e)
(LBm/ (LBm/
FT^3) FT^3)

CÀRGO MWc SGv Pv,1.15
(1) (2) (3)

(15)
(PSIA) (PSIÀ)

OIL. MISC:
OIL,, MISC:
OIL, MISC:
OIL, MISC:
OII,, MISC :

OIL, MISCI
OIL, MISC:
OIL, MISC:
OIL, MISC:
OIL, MISC:
OIL, MISCI
OIL, MÎSC:
OIL, MISC:
OIL, MISC¡
OIL, MISCI
OTL, MlSC:
OIL, MÎSC¡
OIL, MTSC:
OIL, MISC:
OIL, MISC:
OIL, MISC:
OIL, MISC:
OIL, MISC:
OIL, MISC:
OIL, MISC:
OIL, MISC:
OIL, MISC:
OTL, MISC:
OIL, MISC:
OIL, MISC:
OIL, MISC:
OIL, MISC:
OIIJ. MISCr
OIL, MISC:
OIL, MISCI
OIL, MÎSC:
OIL, MISC:
OI!, MISC:
OIL, MISC:
OIL, MTSC:
OIL, MISC:
orlr, MÎSC:

sÎDVÀP1

0
0

1
1

3.40
3.40

0.15
0.69

16 .200
15.200

0.009
0.043

0. 076
0. 076

0.0?8
0.084

t.o22 I
L.I02 1

250
014

91
57

1.00

1.00

0.15 16.200 0. 009 0. 991 o. 0?6 o. 076

0.15 16.200 0. 009 0.991 o. 0?6 o. 0?6

0.30 15.200 0.019 o. 981 o. 076 o. 082

1.000 1.003

I

1

1.000 1.003

rTi
I

t-r
I

qa

5.40 1.082 1. 006



CAÍ,CI'LATIONS FOR CÀPÀCITY OF E¡RGO ÎÀNK VENÎING SYSTEM TÀ8LE II: VÀPOR-ÀIR MIX DENSITT,
SPECIFIC GRÀVIÎY, e VÀpoR cRonTr¡ RÀTE

CARGO

c LTQUID USC! MOLEC'R SPECIF SÀÎUR'D TOTÀr
H SPECIF. VÀP WEIGHT GRAV OF VÀPOR VÀP.ÀIR
R GRÀVITY COIJ. OF CÀRGO PRESS PRESS
I sYsl CÀRGO VÀPOR @ 115 F @ 115 F
S CÀT. MWc Scv pv, t1S pt,1t-5

(1) (13) (1) (21 (3) (4)
(1s Ì

(PSIÀ) (PSIÀ)
ttt tttrratt ltrt tttitttt ttr*+tt ttttttttt

OIL, MISC: t{hale
oIL, MISC: t{hiÈe (mlnerat)
OIL, MISC; Wood
alpha-Oleflns (C13 - ClB) oÀM
Olefins (C13 and above, a1I isomers) o.72
Oleic acid oLÀ
Oleyl alcohoL (OCTÀDECENOL), SEE ÀTCOHOLS (C13 ÀND ÀBOVE)
organi.c Àmine ?0, sEE ÀMrNoET¡ryLDrETItÀNoLÀMrNE, A¡4rNoETIryIJ-ETHÀNoLÂMrNE solurroN
Palm St.earin pMS
n-ParaffLns (C10 - C20) pFN
PenÈadecanol, SEE SEE ÀICOHOLS (Cr3 AND ÀBO\¡E) pDC O.e3 1
PenÈaethylene cl.ycol
PenÈaeÈhylenehexamine pEp
PenEane (a11 isomers) pTy 0.63 5
PENTANE (lso-) IpT 0.62 5
PENTÀNE (n-) PÎÀ 0.63 1
PenÈ.anoic acid
PenÈene (all lsomers) pTX 0.64 1
PENTENE (1-) pTE 0.64 1
Pet.rolaÈum pTL
1-Phenyl-1-Xylyl Ethane pXE
Phosphosulfurlzed Bicyclic Terpene
Pht.halaee plasticizers, SEE INDMDUÀ! PHTHAIÀTES
Pinene pIN O. 85 1

7.88

PARTIAL PÀRÎIAL AIR
VOIJJME VOLUME WEIGHT
OF VÀP OP ÀIR DENSITY
@115F@115F@115F
vv,115 Va,115 Wa,11S

(5) (6) (7t
(LBm/
FT^3 }

VÀPOR- VAPOR- VAPOR-
ÀIR MIX ÀIR ÀIR
¡IEIGHT MIX MIX

DENSITY SPECIFIC GROWÎH
@ 115 P GR¡,VITY RATE
Wv-a,115 Wv-a,115/ VGR

(8) vfa,115 (9)
(LBm/
F1^3 )

t**lt*tt tti*l*tt* tt**ar

0.01 16.200 0.001 0.999 o.0?6 0.076 l--oo4 l.Ooo

72.090 21. 00
27.OO
20.44

16 .200
15 .200
16:200

2.48
2.48
2. s0

L.296
r.667
L -262

-o.296
-0.667
-o -262

o.076
0.075
0.0?6

0.222
o.264
o.220

2.9r9
3.46'l
2 .893

r.420
1.540
1.409

2.40
2.40

1.537
1.53?

-0.537
-0.53?

0.0?6
0.0?6

0.240
0.240

3.r52
3.L52

1.498
1.498

90
90

24
24

r.6.200
16.200

Polyalkenyl Succinic Ànhydride Amine
Polyalkylene Glycols, Polyalkylene Glycol Monoatkyl EÈhers mixturppx
Polyalkylene Oxide Polyol pÀO
PoLamlne, Àmj.de mixÈure
PolybuÈ.adiene. Hydtoxyl terminat.ed
PolybuÈene pLB
Polydime chyJ.s i Loxane
PolyeEhylenc G1ycoJ.
PolyeÈhylene Glycol DimeÈhyl EÈ,her
Polygl.ycerol
PolylsobuÈylene, SEE POLrBI'TEñE
Polymerized Ester.E
Poly(2o)oxyethylene sorbiÈan Monooleat.e psM
Pol14>ropylene pLp
Polypropylene. Glycol pcC
Polypropylene Glycol MeÈhyl Echer pcM
Polysiloxane
PolysÈyrene Dlakyl MaleaEe

1. 04

4.'t0

79.30

0.35 16.200 0.022 0.9?8 0.076 0.082 1.080 1.007

0.01 16.200 0.001 0.999 o.0?6 0.080 1.048 L.OOO0
1
1

9l
04

01
92

1

1
3

1
1

1
0

00
1L

0.006
0.049

0

0
994

STDVÀP1

n
1:

t

0.10
0.80

16 .200
16.200 951

0.076
0.076

0.076
0. 084

1.000
1. 104

| .002
1.016



CÂ],CULÀÎIONS FOR CÀPACIÎY OF CÂRGO ÎÀNK ICNTING SYSTEM

CåRGO

Pot.assium OleaEe
Propane
n- Propox¡4>ropanol
Propyl AceÈ.at.e ( iso- )

Propyl, ÀceÈ.aÈe (n- )
Propyl alcohoL (iso-)
Propyl alcohol (n-)
Propylbenzene (n-)
iso - Propylcyclohexane
Propylene
Propylene-BuÈylene Copolymer
Propylene Dimer
Propylene Glycol (1, 2-PROPÀNDIOL)
Propylene clycol Monoalkyl EÈher
Propylene Glycol EÈhyl Erher
Propylene GlycoJ, MeÈ.hyl EÈher
Propylene Polymer (in liquid mixÈures)
Propylene ÎeÈramer
Propylene Trimer
Pseudocumene, SEE TRIMETHYLBENZENES
Rum
Sodium ÀceÈaÈe, Glycol, wat.er solut.ions
Sodium AceÈ.at.e soluEion
Sodium BenzoaÈe soLuÈion
Sodium SuLfonaÈe
Stearic acld
SÈearyl alcohol (Octadecanol)
Sulfolane
lallow
Tallow alcohol, SEE ÀTCOHOLS (C13 AND ÀBOVE)
Tallow faÈÈy acid
Îallow Alkyl N1Èrtle
TeÈradecanol
1-ÎeÈradecene, SEE THE OLEFIN OR AfPHÀ-OLEFIN ENTRIES
1e È.radecylbenzene
TeÈ.raeÈhylene Gì.ycol
TeÈrahydronaphÈha lene
TeÈrapropylbenzene, SEE ÀI,KYL(C9-C17) BENZENES
loIuenè
1rl.a4æhosphaE.e
lribucyl PhosphaÈ.e
Tricresyl Phosphace (less Ehan 1t of Èhe orÈho isomer)

ÎABLE II: VÀPOR-AIR MIX DENSITY,
SPECIFIC GRÀVITY, & VAPOR GRO9ITH RÀTE

c
H

R

I
5

LIQUID
SPECIF.
GRÀVITY

(1)

1. 04

USCG
vÀP
col,.
SYST
cÀT.
(131

TOlÀr,
VAP-ÀIR

PRESS
@115F
Pt, 115

(4)

PARÎIA!
VOLUME

OF VÀP
@115F
vv, 115

(s)

PÀRTIÀL
VOLIJME

OF ÀIR
@r15F
Va, 115

(6)

ÀIR
WEIGHT

DENSITY
@115F
Wa,115

(7)
(LBm/
FT^3 )

MOLEC'R SPECIF
Í{EIGHT GRÀV OF

OF CÀRGO

CÀRGO VAPOR
MWc SGv
( 1) t2t

SAIUR'D
VAPOR

PRESS
@115F
Pv,115

(3)
(1s )

(PSIA)
rlrtrtti *tttttl t*+t*tt*t

44.094 t.52

vÀPoR- vÀPoR- VAPOR-
ÀIR MIX ÀIR ÀIR
!{EIGHT MIX MIX
DENSITY SPECIFIC GROI^¡TH

@ 115 P GRAVITY RÀTE
l{v-a,115 Wv-a,115/ VGR

(8) 9¡a.115 (9)
(LBm/
FT^3 )

l*ll*ttt l**t*t*tt titf*t

( PSIA)

POE

PRP
PXP

IÀC
PÀT
IPÀ
PA¡,
PBZ
IPX
PPL
PBP
PDR
PPG

PGE

PGY

PME

P11
PTR

sÀN
SBN

0.01

0.?0

o.02

0.999

o.9s7

0.999

3

3

4

1

1
1
1
1
1
1

0
0
0
0
0

0

1

89
00
't9

80
86
80
04

82
't7

L2
97

60.060
126 -243
42.081

1.80
1.85
3.00
1.20
0.20
0.01

16.200
16 .200
1.6 .200
16.200
16.200
16 .200

0.889
0.886
0.815
0.926
0.988
0.999

0.0?6
0.076
0.076
0.076
0.0?6
0.076

0.09?
0.098
0.091,
0.082
0.079
0.076

L.280
1.288
r-.198
I.079
1.039
1.002

1.036
1.037
1.060
r.o24
1.004
1.000

s2
52
0?
o7
14
35
4S

62

11

111
114
185
074
0L2
001

0
0
0

0

0

1.04 1 ?6 .060 2

0.92 I

o -29

16.200

16.200

16.200

0.043

0.001

0.0?6

0.076

0.076

0.083

0.0?6

1.091

1. 000

1.014

1.000

0 001, 0.076 1.001 1.000

156 .310 1.00

SRÀ

SFL
lLO

t.26 1

1.16 1

0.0?5

0.0?6
0. 076

0.076

o.o'76

0.0?6
0.o7't

0.091

1.002 1.000

1. 004 1. 000

1.198 1 030

1.004
1.009

t-.000
1.001

4.L4 0.01 16 .200 0. 00r 0. 999 0. 0?6 o . 0?6

TFD

TTN
TlD
TBD
TTG
THN

0
0

0

I
1

1

1

0
U

1
0

7 -39
6 .?7

6.70
4.56

16 .200 0. 001 0. 999

01
04

16.200
16.200

09
o9

001
002

0

0
99
98

TOL 0.8? I 92.L4L 3 .I4 1.50 16.200 0.093 0.90?

tl-i
I

¡l
I

0.01 16.200 0.00r 0.999 0.0?5 0.0.7.1 1.007 1.000

Ø STDVAP1

TBP
TCP L2 .69



CÀLCIJLÀTIONS FOR CÀPÀCITY OF CÀRGO TÀNK VEMTING SYSTÐ{

CÀRGO

Trldecanol, SEE ÀLCOHOLS (Cr3 ÀND ABoltE)
1 -Tridecene
lrldecyLbenzene
lriechylbenzene
lriet.hylene clycol
lrlethylene Glycol Butyl. Ether
Trlerhylene clycol BuÈyl EEher mixr.ure
TrleÈhylene Glycol di- (2-ethyLbur.yraÈe)
TrieÈhylene clycol Ether mixture
Trieehylene Glycol EÈhyl, Ec.her
Triethylene Glycol MeÈhyl EÈher
Triethyl Phosphat.e
TrLisoocEyl TrimelliÈaÈe
Trl lsopropanol.amine
Trimethylbenzenes (a1I isomers)
TRIMETHYL BENZENE (T, 2, 5-I
TRIMETHYL BENZENE (L,2,3-I
ÎRIMETHYL BENZENE (I,2, 4.1 (PSEUDOCIJMENE)
lrlmet.hylol Propane PolyethorylaÈe
2, 2, 4-lrlmeEhyl pent.anêdiol-I-, 3-dlisobuÈyrâre
2. 2, 4 -TrimeÈhyl-3 -pencanoL- 1- isobuÈyrace
lripropylene, SEE PROPYLENE ÎRIMER
Tripropylene Glycot
lripropylene clycol Methyl EÈher
Trixylenyl PhôsphaÈe
TurpenEine
lurpenÈine subsEj-cuÈe (Whj.Èe spírir), SEE wHITE SpIRIT
Undecanol
Undecene (1-)
Undecyl aLcohol
Undecylbenzene
Vinyl ÀceÈaÈe-funeraÈe Copolymer
Waxes:
WÀXES; Candelilla
¡{ÀXES: Carnauba
¡{ÀXES: Paraffln
WÀXESr PeÈroleum
whiÈe spiriÈ, sEE WHITE SPIRIT (Lor{ (1s-2ot) AROMÀTIC)
Whlte spirit. (lo¡, (15 - 2Ot) aromaÈic)
l{ine, SEE AI.COHOLIC BEVERÀGES, N.O.S.

TÀBLE rI: VÀPOR-AIR MIX DENSITY,
SPECIFIC GRÀVIÎY, & VÀPOR GROI{'TH RÀTE

c
H

R

I
s

LIQUID
SPECIF.
GRAVIlY

1.16

ÀROMÀTIC)

SÀTUR'D
VÀPOR
PRESS

@115F
F¡,115

(3)
(1s)

(PSIÀ)

TOTÀIJ
VÀP.ÀIR

PRESS
@115F
PÈ. 115

(4)

(PSIÀ)

PÀRTIA],
VOLIJME
OF VÀP
(¡115F
w, 115

(s)

0.001

PÀRTIÀL
VOLTJME

OF ÀIR
@ t15 F
Va,115

(6)

0. 999

ÀIR
WEIGHT

DENSIlY
(Ð115F
lla, 115

t7)
(LBm,/

FT^3 }

0.0?6

(1)

TGD

TGE

TPS 1.0?

USCG

vÀP
col,.
SYST
cåT.
(13)

MOLEC'R SPECIF
WEIG¡TT GRÀV OF

OF CÀRGO

CåRGO VÀPOR
MI{c SGv
(1) (2)

VÀPOR- VÀPOR- VÀPOR.
ÀIR MIX ÀIR ÀIR
WEIGHT MIX MIX
DENSIÎY SPECIFIC GROWTH
@ 115 F GRÀVITY RÀTE

Wv-a,115 ttlv-a,LL5/ vcR
(8 ) l,fa, L1s (9)

(LBm/
FÎ^3 )

tl*l*t** {*i*r**rl ***ttt

0. 0?7 1. 007 1. 000
;;j;"aa;"- 

_:_--__________ *rr frrrrrrr *rrr rrrirtri r+*rrrr rrftirrtr
lRD 0.?6 r 6.40 O.O2 L6.2OOTridecanoic acid
TDN

TDC
TRB
lEB
TEG

0.85 1
0.7'1 I

0.86 1
T.L2 1

1. 04

16 .200
16 .200

16.200
16.200

6.29

5.60
5.L7

01
01

02
01

0.009
0. 009
0.009
0.009

60
)^
14
L4
14

0

0

0
0

0.001
0.001

99 0.0?6
99 0.076

0.076
0.0?6

1.004 1.000
1.003 1.000

0.001
0. 001

0.076 0.o77
0.0?6 0.076

1.006
1.003

1.000
1.000

0.9
0.9

0.999
0.999

6.28 o.02 16.200 0.001 0.999 0-076 0.077 1.007 1.000

TIP
TRE
TI4B
TMD

TME
TPR

6

4

4

1

0

0
0
0

o2
89
89
89
89

I9r .2'7 0

.14

.14

.14

.14

16 .200
15.200
16.200
16.200

0.991
0. 991
0.991
0.991

0.0?6
0.0?6
0.076
0.0?6

0. 078
0.078
0. 0?8
0.078

r.o28
r.o27
L.021
L . O2't

1.003
1. 003
1.003
1.003

TGC
TGM

TRP
TPT

(LOW (1s-2ot)

UDC

UND

tJDB

TMP

wÀx

l.¡Àx, l{cÀ
l{Àx, l{PF

1 L4.20 0.00

s.32
5.94

0. 05 16 .200
0. 01 16 .200

750

0
1

1
9'l
99

0.9
0.9

0.003
0.001

0.076
0.0?6

0 .0'Ì'7
0.0?6

1..013
1.003

1.001
1.000

slDVÀP1

rn
I

Fr
I

à

t,{sL



cÂ!cur.ÀTlorr'-..i FOR CÀPÀCrTY OF CARGO TANK I/ENTTNG SYSTEM

c_ÀRGO

tlool grease
XyLenes (ortho-, meÈ,a-, para-)
XYLENE (M-)
XYLENE (O-)
XYLENE (P-)
XYLENOL
Zinc DialkyldiEhiophosphaÈe

TABLE II: VÀPoR-ÀrR MIX DENSIIY,
SPECIFIC GRÀVITY. & VÀPOR GROWTH RÀTE

c
H

R
I
s

LIQUID
SPEEIF.
GRÀVITY

(1)

USC13 MOLEC'R SPECIF
VÀP WEIGI{T GRÀV OF
COIJ. OF CÀRGO

SYST E¡RGO VÀPOR

CAT. Mlf c SGv
(13) (1) l2l

SÀTIJR'D
VÀPOR

PRESS
@115F
Pv.1L5

(3)
(1s)

(PSrA)

101À!
VÀP.ÀIR

PRESS
o115F
PÈ,115

(4)

(PSIÀ)

PÀRTlAL
VOLIJME

OF VÀP
@115F
w, 115

(s)

VAPOR- VAPOR- VAPOR-
PÀRÎIÀL ÀIR ÀIR MIX ÀIR ÀÎR
VOLI'ME WEIGHT WEIGHT MIX MlX
OF ATR DENSITY DENSITY SPECIFIC GROWTH

@115F@115F @115F GRÀVIÎY RÀTE
Va,115 Wa,115 Vlv-a,115 Wv-a,115/ VcR

(6) (?) (8) t,|a, t1s (9)
(LBm/ (LBm/
FT^3) FT^3)

ttt ttt*r*tr *r*r tttt*ttt

106.168

ttatttl *trttt*tt

xLx
XLM
XLO
XLP
XYL

0.89
0.87
0.89
0.86
1.01

16.200
16.200
16 .200
L6.200
16.200

0.031
0.031
0.025
0.031
0.006

0.959
0. 969
0.975
0.969
0.994

0.076
0.0?5
0.076
0.076
0.0?6

1.084
1.084
1.066
1.084
l-.016

1.010
1.010
1.008
1.010
1-002

I
1

1

1

1

83
83
81
83
'17

0.0
0.0
0.0
0.0
0.0

0.51
0.51
0.40
0.51
0.10

66
66
66
66
66

n1
I

t\,
I

F

STDVÀPI



CåLCT'I,ATIONS FOR CAPÀCITY OF CÀRGO TÀìIK VEI'¡TING SYSTEM

C¡RGO

46 CFR SUBCHÀPÎER D, BUl NOT TABLE 30.25-1

TÀBLE IIr VÀPOR-ÀIR MIX DENSIII,
SÞECIFIC GRÀVITY, & VÀPOR GRO¡{TH RÀTE

C LIQUID USCG MOLEC'R SPECIF
H SPECIF. VÀP }¡EIGHT GRAV OF
R GRAVITY COL. OP CÀRGO

I SYSÎ CÀRGO VAPOR
S CAÎ. Ml{c SGv

(1) (13 ) ( 1) (2\

sÀÎuR, D

VÀPOR

PRESS
@115F
Pv.115

(3)
(1s)

( PSIA)

IOTÀL
VÀP-ÀIR

PRESS
@115F
Pt, 115

(4)

PÀRTIÀl,
VOITJMÐ

OF VÀP
@115F
vv,11s

(s)

PÀRTIÀl,
VOLI'ME
OF ÀIR

@ 115 F
Va, 115

(6)

ÀIR
I{EIGHT

DENSITY
@115F
Wa, 115

(7)
(LBm/
FT^3 )

VAPOR- VÀPOR- VAPOR-
ÀIR MIX ÀIR ÀIR
WEIGHÎ MIX MIX

DENSITY SPEEIFTC GROWTH

@ 115 F GRAVITY RÀÎE
wv-a,115 Wv-a,LL5/ VGR

(8) wa,11s (9)
(LBm/
PÎ^3 )

tttltll+ tr*i+titi ***tat

ÀROMÀTIC RESIN OIL 60
ÀROMÀÎIC RESIN OIL 8O

ÀROMÀTIC RESIN OTLS

ÀRS
ÀRS

1
1

1
L

1

1
I

6

6
0
0

03
03

1.0
1.0

09
09

0.0
0.0

00
00

(PSIÀ}

0.15 16.200
0.15 16.200

0.991
0.991

0.0?6
0,0?6

1.000
1. 000

STDVAP].

lIl
I

N
I
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CÀ-LCI'T,ATIONS FOR CÀPACITY OF CÀRGO TÀNK VEI:r-ING SYSTEM

CÀRGO

TÀALE III: MÀX PRESSURE @ REMOTE TÀNK FoR
iVGRN T M.NK ÀLLOWÀ8LE LIQU]D TRÀNSFER RÀTE

c
H

R

I
s

MÀX VÀPOR-
LIQUID ÀIR
TRÀNSF MIX
RÀTE FLOW
(MLIR) RÀTE

Q1 Ov-a
(10) (11)
(BBL/ (BBL/
IfR) HR)

REQUIRED ÀIR
EQUrVÀ.fJENT

PIPE SEqt I: LOSS PIPE SEgr II: LOSS
FM REMOÎE ÎK 10 PV FI.I REMOTE TK TO PV

DÞFCC

DROP

THRU
PIP'G PRESS

REMOÎE @

TÀNK REMOTE
TO P/V TANK IS
Wv-a,1l PV + Pt.k <
* HÈoÈ Ploss À4DWp

Ploss Ptk

(PSr) (PS1)

TOTÀ¡
LOSS

TOTA.L
LOSS

Qa
(12)
IBBL/

HR}

PRESS
ÀcRoss

PV
VA¡,VE

PV

GRÀND

TOTA.L
LOSS
HÈoC-
I+If

(FT)

(Fr^3 /
HR) (PSI)

lfÈotI

(PT)

HToTII

(FT)
--- ttt

46 CFR ST'BCHÀPT O, TÀBLE 151

ÀCETIC ÀCID ÀÀC
ÀCETIC AN}TYDRIDE ÀCÀ
ÀCETONIÎRILE ÀTN
ÀCRYLIC ACID ÀCR
ÀSRYLONITRILE ACN
ÀDTPONITRILE ADN
ÀjJUMINUM SULFÀTE SOLUTION À.SX
ÀMINOET}ryLETHÀNOIÀMINE ÀEE
ÀMMONITJM BTSULFITE SOLN (7Ot OR LESS) ÀBX
ÀMMONILTM ¡IYDROXIDE (28t OR LESS NH3) AMH
AII:|HRÀCENE OIL (COÀT ÎÀR FRÀqrION) ¡¡rO
BENZENE BNZ
BENZENE }ÍYDROCARBON MIXTI'RES {W,/ÀCETYLEÑES) (W/1Ot BENZENE OR MORA}IA
BENZENE ¡ryDROEåRBON MIXTURES (W/1Ot BENZENE OR MORE} BHB
BENZENE, TOLUENE, XYLENE MIXTI'RES (}IÀVING lot BENZENE OR MORE) BTX
iso-BUTYL ÀCRYI.ATE BÀI
N-BUTYI, ÀCRYI,AIE BTC
BUTYL ACRYI,ÀTE (SEE ISO- & N- BUTYL ÀCRYLATE) BÀR
BUTYL MET¡TACRYIÀTE BMH
J,So-BUTYR,ALDEHYDE BÀD
N.BIIIYRÀLDEITYDE BTR
BUTYRÀLDE}IYDES (CRUDE) BFÀ
BUTYRÀLDEIÍYDE (ISO-, N-) BÄE
CAMPHOR OIL (LIGHT) CPO
CåRBON TETRACHLORIDE CgT
CÀUSTIC POTÀSH SOLUTION CPS
CAUSTIC SODÀ SOLUTION CSS
CHLOROBENZENE CNE
CHLOROFORM CRF
CHLOROST'LFONIC ÀCID CSÀ
COÀl, TÀR NAP¡{THÀ SOLVENT NCT
CREOSOTE (COÀ! TÀR) ccT
CREOSOIE (WOOD) ct.lD
CRESOLS (ÀtL ISOMERS) cRs
CRESOLS WITH LESS TI{AII 5* PHENOL (SEE CRESOLS (ArL ISOMERS) CT,S
CRESOLS I{ITH 5t OR MORE PHENOL (SEE PHENOL) CFP
CRESYLÀTE SPEMT CÀUSÎI" .,"
cREsYLrc ÀcrD, soDrlrM sÀlT solurroN, sEE CRESYI¡ATE spENT cÀusrrc cÀx
CROÎONÀ¡JDEHYDE qTE

5,000
5,000
5,000
5,000
5,000
5, 000

5092
5040
5003
5040
5500
5001

5244
519 3
5005
s131
6142
5005

29446
2 91.5 8

2 81.01
28810
34483
28LO3

35
35
35
35
65
35

0.047
0.046
0.043
0.045
0.064
0.043

1.68
1.58
1.58
1.68
r.73
1.68

1.6
1.6
1.5
1.6
1.6
1.5

83
82

9

3

3

9

3

83
82
81
82
96
81

0.0
0.0
0.0
0.0
0.0
0.0

81
81
8l-

0.0
0.0
0.0
0.0

9

3

3

4

9

3

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK

81

5,000 5001 5005 28101 1.635 rrr*rrrr* g1.3 r**+rrr*r

82
96
81

81
81
81
8t

0.0 81.3 0.043 1.68 0K

5,000
5,000
5,000
5, 000
5, 000
5, 000
5, 000
5,000
5,000
s,000
5, 000
5, 000

625 0

573 0

5730
57 30
5060
5040
5060
5029
5780
5780
5S00
5800

?655
77LL
77LL
77Ll
53 71
9247
5371
s202
7585
7585
763 1
?631

429't8
43296
43296
43296
3 0156
29462
30156
29205
42589
42589
42843
42A43

L.725
r.725
t -725
L.725
1.665
r..635
1.665
1.535
1,.125
I.725
I.'Ì25
t.125

0.098
0.099
0.099
0.099
0.049
0 .047
0.049
0.046
0.095
0.096
0.097
0.097

123
103
103
103

82
82
82
81

105
105
106
105

0.0 123.6
0. 0 103 .4

1.82 0K
L.82 0K
1.82 0K
1.82 0K
1.71 0K
1.68 0K
L.'II OK

1.58 0K
t.82 0K
L.82 0K
L.82 0K
1.82 0K

0. 0 103 .4
0. 0 103 .4

0.0 82.2
0 0 82.7

0.0 81.9
0.0 82 7

0.0 105.5
0 0 105.5

0. 0 L06 .2
0.0 106.2

5,000 5080 5429 30483 1.665 r*rrrrrrt g3.4 rrrrtrtrr 0.0 83.4 0.050 L.72 0K

0.0 81.4 0.043 1.58

0. 0 8? .4 0 . 054 I.72

5,000
5,000
5, 000
5, 000

5020
5001
5001
5006

2864s
28103
28103
2924A

1.635
1.535
1.535
1.635

0.045
0.043
0.043
0.043

1.68
1.68
1.68
L.68

5102
5 005
5005
5031

3

3
4

I
3

3

4

5,000 5005 5026 28219 L.635 rrr*trr*r g1.4 r**rt+t*r

5,000 5200 5635 31636 1.665 r*rrrtr*t g.7.4 r***r**r*

n
I

I

I
STDVÀP1



CÀLCItrÀTIONS FOR CÀPÀCITY OF CÀRGO TÀNK VENTING SYSTEM TÀaI¡E III: MAX PRESSIIRE @ REMOTE ÎÀ¡iIK FOR
NVGRN T MÀX ÀLIO¡{ABLE LIQUID TRJANSFER RÀ18

PIPE SECI I: LOSS PIPE SECT lI: LOSS
FM REMOÎE ÎK TO PV FM REMOTE TK TO PV

PRESS
DROP

lHRU
PIP'G PRESS

REMOÎE @

TÀNK REMOTE

TO P/V TANK IS
Wv-a,lL PV + PCk <
r Ht.ot Ploss MDWP

Ploss PÈk

(PSr) (Psr)

c
H

R

I
s

MAX VAPOR-
LIQUID ÀIR
ÎRÀNSF MIX
RATE FLOW

(MLTR) RÀTE

Ql qv-a
(10) (11)
(BBI,/ IBBL/
HR) HR)

REQUIRED ÀIR
EQUIVÀLENT

PRESS

ÀcÎ.oss
PV

VÀ],VE
PV

63s
635
635
535
?85
635

lOTÀIJ
LOSS

lOTÀI,
LOSS

Htot I I

(FT)

GRÀND

TOTÀ¡J

LOSS
Ht.ot=
I +ff

(FÎ)

CÀRGO

CYCLOHEXANONE CCH

CYCLOHEXYIÀMINE CHÀ
DECYT/ ÀCRYIÀÎE (iso-, n-) DÀÎ
DICHLOROBENZENE (Àl,L ISOMERS) DBX
1,1-DICHLOROETHÀNE DCH

2,2-DICHLOROEÎIryL ETHER DEE
DICI{LOROMET}IANE (À¡,SO KNOWN À.s METIÍYIJENE CHLORIDE} DO,T
2,4-DTCHLOROP!{ENOXYÀCEÎrC ÀCrD DIET}TANOLÀMIñE SÀIIT SOLT.TTTON DDE
2,4-DICHLOROPI{ENOXYÀCETIC ÀCID, DIMETHYI,ÀI'IINE SA¡,Î SOLUÎION DÀD
2, 4 -DICI{ÍJOROPHENOXYÀCETIC ÀCID, TRI ISOFROPÀNOLAMINE SÀLT SOLTITIONDTI
\,L-,t,2- OR 1,3- DICHIJOROPROPÀNE DpX
1,3-DICHLOROPROPENE DPU
DICHLOROPROPENE, DIqHLOROPROPÀ¡IE MIXTURES DMX

2,z-DICHLOROPROPIONIC ÀCID DO¡
DIEIHÀNOI/ÀMINE DEÀ
DIEIT|YLAMINE DEN
DIETHYLENEÎRIÀMINE DET
DIEÎ¡¡YL EIHER, SEE ETI{YL EÎHER DEH
DTISOBUTYI.ÀMIÑE DBU
DIISOPROPANOI,ÀMINE DIP
DÌISOPROPYIÀMINE DIÀ
N,N-DIMEI¡TYI.ACEIÀMTDE DÀC
DIMETIIYI,ETHÀNOI,ÀMINE DMB

DIMETHYLFORMAMIDE DMF

1,4-DIOXÀNE DOX

DI-N-PROPYI,AMINE DNÀ
ETHÀNOIÀMINE MEÀ
ETIÍYL ÀCRYIÀÎE EÀC
EÎHYIJÀMINE SOLUrION (72t OR LESS} EÀN
N-ETI{YLBIITYI,AMINE EBÀ
N-ETI{YLCYCLOHEXYI,ÀMINE ECC
ETHYLENE CYÀNOHYDRIN ElC
ETHYLENEDIÀ¡TINE EDÀ
ETI{YLE}ÍE DIBROMIDE EDB
EÎ¡ÍYI,ENE DICHI,ORIDE EDC
ETHYLENE GLYCOL PROPYL ETHER EGP
2-EIHYLHEXYL ÀCRYIÀTE EÀI
ETHYLIDENE NORBORNE¡ÍE ENB
EÎHYIJ METHÀCRYI,ATE ETM
2.E1HTL-3-PROPYIÀCROLEIN EPA
FERRIC CHLORIDE SOLUTIONS FCS
FORMÄLDEHYDE SOLUIION (37t TO sot) FMS

5,000
5, 000
5, 000
5,000
5,000
5,000

54 00
5060
5002
5033
510 0

5 012

<o1a

54 04
5 019
519 0
5544
5074

3e322
30344
28t't1
29L31
3TL25
2S488

1.6
1.6
1.6
1.6
1.6
1.5

0.112
0.101
0,112

! .87
1.83
r.8'l

0.043
0.049
0.043

1.68
1.6S
1.68

Qa
(12 )

(BBI,,/
uÞl

(F1^3 /
HR) (PSI)

Htot I

(FT)

5, 000
5, 000
5, 000
5,000
5,000
5,000

5002
so62
5001
5 01.0
5990
5004

5009
s29r
5 011
5073
9419
5028

28L26
297 09
28134
28481
52S86
2823r

0.043
0.048
0.043
0.044
0.146
0.043

UÃ

OK

OK

OK

OK
OK

92.5
82.'l
81.3
82.O
84.0
81.5

0.078
0.050
0.043
0.046
0.052
0.044

r.77
1. ?L
1.68
1.68
r.72
1.68

1

I
1
1
1
1

81.3
82.9
81.3
81.5

111.6
81.4

99.3
95.8
99.3

81.3
84 .1
81.4

81.3
9r.1
81.8
82.6
82.1
86.4
85.3
81.3
86.6

L35.4
84.7
82.4
81.3
83.9

92.5
82.'l
81.3
82.0
84.0
81.5

0.0 81
0.0 82
0.0 81
0.0 81
0. 0 111-
0.0 81

0.0
0.0
0.0
0.0
0.0
0.0

1

1
L
1

1

1

58
68
68
68
93
68

5,000
5,000
5, 000

5630
5 550
5630

I213
7778
82r7

46110 1
43673 1
46110 1

25
755 r*rrrrtlt

55 rrlrr.rrr
7
7

99
96
99

81.3
s4.1
81.4

0.0
0.0
0.0

0.0
0.0
0.0

3
o

3

OK

OK

OK

OK

OX

OK

OK

OK

OK

OK

OK

OK

OK

OK
OK

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK

5,000
5, 000
5, 000

5001
510 0
5004

5005
5331
5 019

28L02
2993r
28L82

1.635
1.535
1. 635

5,000
5,000
5,000
5, 000
5, 000
5,000
5, 000
5. 000
5, 000
5,000
5,000
5,000
5,000
5, ooo
5,000

5046
s 001
53?0
5020
5050
5030
518 4
51S 0

5003
5200
6550
512 0

5 050
5001
5 090

5288
500?
6't3r
5082
52 06
510 0
5?5 I
5 ?15
5008
5949
811?
55't4
5308
5003
s243

29691
28110
37't 9l
28532
)at)a
28634
32288
32088
2 8119
33399
4557 6

31296
29805
28092
29439

1.635
1. 635
1.695
1. 635
1. 635
1.535
1.665
1.665
1.535
1.665
1.755
1.665
1.635
1. 535
1.635

82.3
81.3
9r.1
81.8
82.6
82 .1
86.4
8s .3
81.3
86.6

135.4
84.7
82.4
81.3
83.9

0.048
0.043
0.076
0.o44
0.046
0.045
0.056
0.056
0.043
0.060
0.110
0.053
0.048
0.043
o -o4"t

1.68
1.68
r.7'l
1.68
1.68
1.68
1.'t2
L.'t2
1.68
L.72
1.86
r.12
1.68
1.68
1.68

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

95
65
35
35
65
35

5, 000 5015 5 016 28L62 1.635 trt*t.ttt 8r,7 0.0 81.? 0.043 1.68

STDVAÞ1

m
I

?



CÀITCULÀTTONS FOR CÄpÀCITlr OF CÀRGO TÀtrK VENTING SYSTEH

CARGO

FMÀ
PFÀ
G1À
HMC

HMI
HCS

N-l
IPR

IGÀFT PÎJLPING LIQUORS (FREE ATKÀLT CONÎENI 3t OR MORE) (INCLUDING:KPI,
MESIÎYL OXIDE MSO
¡{ET}IYL ÀCRYLÀTE MAr,i
MEîrryLCYCLOPENTÀDIENE DIMER MCK
METTTYL DIETHÀNOIJAMINE MDE
2-ME1¡TYL-5-ET}TYLPYRIDINE MEP
METI{YLENÊ CHLORIDE (SEE DICHLOROMET}TÀNE)
MElTryIJ METHÀCRYI.ATE MMM
2-MEITTYLPYRIDINE MPR
AIpha-MEflryLSTYRENE MsR
MORPHOLINE MPL
NIÎRIC ÀCID (7Ot OR LESS) NCD
NITROPROPÀNE (-1, OR -2) NPM
OCTYL NITRÀÎES (À¡L TSOMERS) ONE
OLEUM OLM
PENTÀCI{LOROETHÀNE PCE
1, 3-PENTÀDIENE PDE
PERqHLOROETHYLENE (SÀME AS TETRÀC¡{LOROET}TYLENE) PER
PHOSPHORIC ÀCID PAC
POLYETHYLENE POLYÀMINES PEB
POLYMETHYLENE POIJYP¡¡EIÍYL TSOqYÀNÀÎE PPI
POÎÀ.SSIUM HYDROXIDE SOLUTION (SEE CÀUSTIC POTÀSH SOLUTION)
iSo-PROPANOI,ÀMINE MPÀ
PROPÀNOI,AMINE (iso., n-) PÀx
PROPIONTC ACID PNÀ
I8o-PRoPYI,AMINE IPP
iso-PROPYL ETHER IPE
PYRIDTNE PRD
SODII]M .A¡L]MINATE SOLUTION SAU
soDItrM cHrJoRÀÎE SOLUIION (sot OR LESS) sDD
soDluì4 DIC¡IROMÀTE SOL'N (?ot oR LESS) sDL
SODIUM ¡{YDROXIDE SOLUTION (SEE CÀUSlrC SODÀ SOLUTION)
SODIT]M TÍYPOCHI,ORITE SOL'N (15t OR LESS) SHP
soDlttM SITLFIDE, ITYDROSI'LFIDE SOLUTIONS (H2S 15 ppM OR LESS) ssH

TÀBLE III: MÀK PRESSIJRE @ REMOTE TÀIIK FORNVGR' A MÀX ÀLIþ9¡ABLE LIOUID TR.ÈNSFER RÀTE

MÀX VÀPOR.
LIQUID ÀIR
TRÀNSF MIX REQUIRED ÀIR
RATE FI,OW EQUIVÀTENT

PRESS

ÀcRoss
PV

VÀTJVE

PV

(MLîR) RAÎE
Ql O/-a Qa(10) (11) (/21

(BBI,/ IBBL/ IBBT./ (FT^3/
HR) }IR) HR) I{R) (PSI)

PIPE SECI l: LOSS PIPE SECT It: LOSS
FM REMOTE ÎK TO PV FM REMOÎE TK TO PV

c
H

R

I
s

PRESS
DROP
lHRU
PIP'G PRESS

REMOTE @

TANK REMOTE
10 P/V TÀNK IS
¡{v-4,11 PV + Ptk <
r HÈoÈ Ploss MDWP

Ploss PÈk

(PSI) (PSI)

TOTÀ¡,
LOSS

HÈoÈ.1

(FÎ)

lOTÀL
LOSS

Ht.oEl I

(FT)

0.0
0.0

GRÀND
lOTÀ¡
LOSS
HÈoÈ-
I+II

(FT)

FORMIC ÀCID
FÌ'RFURAL
GLUTÀRÀLDEHTDE SOLINION (5Ot OR LESS)
HEXÀMEÎITYIJENED IÀMINE SOLUTION
HEXÀMETT{YLENETMINE
}ÍYDROCI{LORIC ÀCID SPENT (15t OR LESS)
TSOPENTÀLDE}ÍYDB (MIXED ISOMERS) (SEE VÀLERÀLDE}ryDE (ISO-,
ISOPRENE

5001
5050

5006
50s0

2 8105
28354

L.6
1.6

35
35

81.3
82.9

0.0
0.0

81.3
82.9

0. 043
o -o44

1.68
1.6e

;;;;-
5068

5210
5015

30369
25457

1.665
1.635

81.7
81.6

s't .7
81.6

0.050
0. 044

L."Ì2
1.68

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK
OK

OK

OK

OK

5, 000
5,000

5, 000
5.000

5,000 7300 L2467 69999 1.890 rr.tt*rtt 1164.1 ri*r**r*r 0.0 164 .1 0.253 2.t4

5, 000
5, 0oo
5,000
5, 000
5,000

5067
54 10
5015
5 010
5 016

5323
6640
5 013
5058
5094

29884
3'',t27 9
28148
28397
28602

1.535
1.695
1.635
1.635
1. 63S

0.048
0. 074
0.043
0. 044
0.045

1.68
r.7"t
1.68
1.68
1.68

5,000
5, 000
5. 000
5,000

5202
5050
5040
5080

33372
29301
29354
29898

1.665
1.635
1. 635
1.535

86.7
82.6
82.2
83.4

0.060
0. 04?
0.04?
0.048

r.72
1.68
1.68
1.68

5, 000
5, 000
5, 000

5435
5266
5004

1.655
1. 63S
1. 635

83.0
93.1
81.7
81.5
81.7

e6 -7
82.6
82.2
83 .4

84.2
81.9
81.3

83
93
81
81
81

I
o

I
16
10

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0

0

1
'l
5
7

5944
s2L9
5228
5325

510 5
5031
5 001

30515
2956 8
28094

84.2 0.050
81.9 0.04?
81.3 0.043

I.'t2 0K
1.68 0K
1.68 0K

5,000 6706 10458 58120 1.815 rrirrrrrr 13g.5 rrtr*t*rr 0.0 139.5 0.179 1.99

5, 00 0 5001 5007 28I:-4 1. 635 *rrtrtrr r g1.3 tt rrri** I 0.0 81 .3 0.043 1.68

OK

OK

1.68 0K
1.68 0K
1.68 0K
2.TI OK

1.86 0K
r.72 0K

5, 000
5,000
5,000
5,000
5, 000
5, 000

5008
5008
5030
7342
5664
513 0

5028
s 102

11619
8060
5473

28228
28228
28647
55233
4525r
30727

1.635
1.635
1. 635
1.890
1. ?55
1. 655

81.5
81.5
82.1

165.6
100. 6

85.0

1.5
1.5
2.L
6.5
0.6
5.0

043
043
045
22L
108
051

STDVAP].

ln
I

?
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CA],CUI,ATIONS FOR CÀPÀCITY OF CÀRGO TÀNK VENTING SYSÎEM

CÀRGO

soDrnM suLFrDE HYDROSUIJFIDE SOLUTIONS (15 ppM<H2S<2OO ppM)
soDIlJM SULFIDE I{YDROSI'I,FIDE SOLII¡IONS (H2S GREÀTER THÀN 2OO ppM)
SODITJI'1 THIOCYÀNÀ1E SOLUTTON (56t OR LESS)
SÎYRENE MONOI'{ER

SULFURIC ÀCID
SI'LFIJRIC ÀCID, SPENT
1, 1, 2, 2.TETRÀCHLOROEÎHÀIÍE (ÀCETYLENE TETRÀCHLORIDE )

IETRÀETI{YLENE PENÎÀMINE
TETRÀ¡ÍYDROPT'RÀN
1, 1, 2-IRICHLOROErHÀ¡¡E (VINTL TRICHLORIDE)
TRIC¡{LOROETHÀNE (SEE 1, 1, 2 -IT,ICHLOROETHÀNE )

ÎR1 CI{LOROETl{YLENE
1, 2, 3 -TRICHÍ,OROPROPÀNE
TR IET}IÀNOI,ÀMINE
TRIETHYLÀMINE
rRI ETHYLENETETRÀMINE
UREÀ, ÀI'IMONIL]M NITRATE SOL'N (CONTÀINING MORE THÀN 2t NH3}
VAIERÀLDEHTDE (iso-, n-)
VÀIJERÀLDEHTDE (iso-)
VÀIJERÀLDEHYDE (n-)
VÀNILI,ÀN BI,ÀCK LIQUOR (FREE ÀIKÀLI CONTENT 3I OR MORE}
VINYL ÀCETÀTE
VINYLTOLT'ENE

ÎÀBLE III: I'lÐ( PRESSTRE @ REMOTE TÀIIK FOR
. 'VGR' T MÀl< À¡IJOIIÀBLE LIQUID TRANSFER RÀTE

c
H

R

I
s

MÀX VÀPOR-
LIQUID AIR
TRÀNSF MIX
RÀTE FI,O¡{

(MLTR) RÀTE

Qf Ov-a
(10) (11)
(BBI,/ IBBL/
¡{R) HR}

REQUIRED ÀIR
EQUrVÀ¡JE¡ft

PRESS
ÀcRoss

PV
vÀI,vE

PV

1.695
1.695
1.635

TOTÀf,
LOSS

Htot I

(FÎ)

T01Àr
LOSS

GRÀND

TOTA.L
LOSS
HÈoc=
I+Il

(FÎ)

PIPE SEgf I: LOSS PIPE SEm II: LOSS
FI"I REMOÎE TK TO PV FM REMOTE TK 1O PV

PRESS
DROP

THRU
PIP'G PRESS

REMOTE @

TANK REMOTE
1O P/v ÎANK IS
Wv-a,ll PV + Ptk <
r Ht.oÈ Ploss MDWP

Ploss Ptk

(PSI) (PSI)

Qa
(12 )

IBBL/
ER}

( Fr^3 /
HR) (PSI)

HEoÈT I

(FT)

ssr
ssJ
5ts
STY
SPÀ
sÀc
TEC
11P
THF
TO{

5,000
5, 000
5, 000

5040
5001
5001

519 9
5005
5000

29L9L
28100
28070

82.3
81..3
81.3

82.3
81.3
8r..3

0.046
0.043
0.043

1.68
1.68
1.68

5,000
5, 000
5, 000

5000
5850
5ro2

5001
53 55
5 651

28079
35735
31'127

1.635
1.595
1.665

8r.3
109.6
83.7

1.68
t.76
r.72

0.0
0.0
0.0

0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0

0.0
0.0

81.3
109.6

83.7

1.635
1.635
1.635

0
0

OK
OK

OK
OK
OK

OK
OK
OK
OK
OK

OK

OK
OK

3

9
4

TCL
lCN
TEÀ
lEN
lET
UÀS

s,000
5. 000
5, 000
5, 000
5, 000

'7067

5t2L
5007
6L17
500?

39679
28?5L
28 115
34681
2 8114

1.695
1.635
1.535
1.665
1.635

90.4
81.6
81.3
88.3
81.3

5, ooo
5, 000
5, 000

5500
5500
500t

6995
5995
5009

39272
39272
28r22

95.0
95.0
81.3

lvÀ
vÀL
VBL
vÀM
VICT

5,000
5,000

s580
5 012

40913
2 8,16 0

L.'t25
1.635

98.5
81.5

5346
5 015
5001
5250
5001

90.4
81.6
81.3
88.3
81.3

0.084
0.045
0.043
0.065
0.043

1.78
1.68
1.68
1.73
1.68

96.0
96.0
81.3

1 .78
1. ?8
1.68

04
06
05

082
082
043

0

0
0

7287
5069

98.5
81.5

0.089
0.044

1.81 0K
1.68 0K

Íl'l
I

I

Þ
sÎDVÀP1



Cå],CI'LATIONS FOR CÀPÀCITY OF CÀRGO TÀNK VE¡¡TING SYSTEM

CÀRGO

46 CFR ST]BCEAPT O BIIT NOT TÀBLE 151

1, 1-DICHLOROPROPA¡¡E
1, 1, I-TRICHLOROETHANE
1, 2 -DICHLOROPROPÀNE
1,3 CYCLOPENTÀDIENE
1 , 3 -DICHLOROPROPÀNE
2 - MEII{YIJ - 2 - HYDROXY- 3 - BUTYNE
2, 4-DICHLOROPHENOXYÀCEIIC ÀCID, DIMEÎI{YI AHI¡rE SAI,T SOLUTTON (?Ot
3 -PENTENENIlT,ILE
ÀEROÎI¡ENE TT (1, 1, I-IRICHLOROEIHÀNE)
ALKYLBENZENE
ÀMINOETHYLPI PERÀZ INE
BENZENE RÀFFINÀTE (ÀSSI]ME VÀPOR PROPERTIES STH¡I,I.R 10 BENZENE)
BENZENE SULFO¡TYL CHLORIDE
BENZYL ÀCETÀ18
BENZYL q¡LORIDE (STÀSILIZED)
BUTÀNOI,
BUrYL ETHER (n-)
B(IIYLENE OXIDE (1,2-)
BUTYRIC ÀCID
CÀRBOLIC ÀCID
CHLOROÀCEÎrC ACID (80t OR LESS)
CHLOROPROPIONIC ÀCrD (2- OR 3-)
CHLOROTOLIIENE (m-)
CHLoROTOLITENE (o-)
CHLoROToLI'ENE (p)
CHIJOROTOLI'ENES (MIXED ISOMERS)
CREOSOTE (ÀtL TSOMERS)
CRESYLIC ÀCID ÎÀR
CYCLOHEPTANE
CYCI,OHEXÀNONE, CYCLOHEXÀNOL MIXTIJRE
CYCLOI{EXYIJ ACETÀTE
CYCLOPENTÀDIENE, STYRENE, BENZENE MIXTT'RE
CYCLOPENTANE
DEE¡NOIC ÀCID
DI 2 EÎHYLHEXYL PHTIIALÀTE (SEE ÀTSO ETHYLHEXYL PHTHÀI,ATE)
DTCHLOROÍSOPROPYIT ETHER (2,2' -l
DICHLOROPROPANE
DICHLOROPROPENE
DIETTryL SULFÀÎE

TÀBLE III: MÀX PRESSIJRE @ REMOTE TÀNK FOR
NVGRñ T MÀX ALLOWÀBLE LIQUID TR.ANSFER RÀTE

PV

PV

c
H

R

I
s

MÐ( VÀPOR-
LIQUID ATR
TRÀNSF MIX
RÀTE FLOW

(MLIR) RÀTE

Ql Qv-a
(10) (11)
IBBL/ (BBL/
HR) HR)

5, o0o
5,000

REQUIRED ÀIR
EQUIVÀLENÎ

PRESS
ÀcRoss 10ÎÀL

LOSS
TOlÀ¡
LOSS

HÈoÈ I I

(FÎ)

0.0

GRÀND
TOTAf,
LOSS
HÈot.=
I+II

(FT)

PIPE SECT I: LOSS PIPE SECT II: LOSS
Fî¿I REMOÎE TK TO PV FM REMoTE TK To Pv

PRESS
DROP

THRU
PIP'G PRESS

REMOTE @

TANK REMOÎE
TO P/V TÀNK IS
llv-a,1l PV + PÈk <
r Ht.ot. Ploss I'fDWp
Ploss PEk

(PSI) (PSI)

Qa

lL2l
lBBl,/

HR)

vÀ¡,vE

HR) (PSI)

HÈoÈI

(FT)

DPB

DPP

DPC
MHB

DDÀ
P¡¡T

AEP

BSC
BZE
BCL

BTE
BTO

BRA
cBo
CHM

CPM

CTM

cTo
CRN

CHI
ccr¡
cru{
CYE
cYx
cYc
csB
CYP
DC0

DCI

DSU

5,000 5630 82L3 46110 1.755 t*ttrrtrt 99.3 t*r**r**r

88 -3 tlttrr**r 0.0

0. 1r.2 I.8't OK

0.065 ),.73

99.3

88.35,000 5260 6227 34960 1.665 OK

OK

OK

6
s

91
84

0.0
0.0

OK

OK

OK

OK

T2
o

I
8

0.0
0.0
0.0
0.0

5380
51 14

69?4
5445

39156
3 05?3

1.695
1.665

1.635
L.725
1.785

91.5
84.5

0.081
0. 051

t. ?8
r.'12

5,000
5, 000
5,000
5,000

6250
5000
5002
5009

7655
s001
5 015
5056

429't 8

28 0't 8
2815?
28385

r.725
1.635
1.635
1.635

r23.
81.
81.
81.

5, 000
5, 000
5,000
5,000
5,000
5,000
5,000
5,000
5, 0oo
5, 000
5, 000
5,000
5,000
5, 000
5,000
5, 000
5,000

5040
5 918
500?
5006
500I
5002
5032
so32
5009
5053
5 001
5 010
514 0
510 0

5001
5450
6315

5253
8037
5029
5021
5005
5 010
519I
519I
5 056
s327
5005
5 010
5645
5462
5007
?681
9230

29495
45125
28234
2e224
28099
28131
29L86
29185
28385
29907
28103
28130
31700
30666
28113
43124
5r825

35
55
35
35
35
35
35
35
35
35
35
35

65

6
3

3

5

2
1
5
4

3
3
0
u

5
5
3
6
0
0

3

4
5

81.5
81.4
81.3
81.3
82 .0
82.O
81.5
82. s
81.3
81.5
85.0
84.0
81.3
93 -4

r24.5

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

82
110

81
81
81
81
s2
aa

81
82
81
81
85
84
81
93

L24

1.6
L.1
1.6
1.5
1.6
1.5
1.6
1.6
1.6
l¡

1.6
1.6
1.6
1.6

3.6
1.3
12

1.5

0.098
0.043
0.043
0.044

r.82
1.68
1.68
1.58

82.2
110.1

o .04't
0. 107
0.043
0.043
0.043
0.043
0.046
0.046
0. 044
0.048
0.043
0.043
0.054
0.051
0.043
0.098
0.141

1.68 0K
1.85 0K
1.58 0K
1.68 0K
1.68 0K
1.68 0K
1.68 0K
1.68 0K
1.68 0K
1.68 0K
1.58 0K
1.68 0K
L.72 0K
I.72 0K
1.68 0K
L.82 0K
1.93 0K

5, 000 5006 505L 28361 1.635 *r*rrrtrr

5,000 5001 5008 28116 1.635 rrrrrrrrr 91.3 ttrrrtrrr

81 4 rrrr*trtr 0.0 81.4 0.044 1.68 0K

0.0 81.3 0.043 1.58 0K

STDVÀP1
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CÀI,CUIÂTIONS FOR CÀPÀCITY OF CSRGO TÀNK VENÎING SYSTEM TÀBLE III: MÐ( PRESSURE @ REMOTE TÀt{K FOR
NVGRN T M¡ü ÀILOÍ{AALE IJIQUID TRAIi¡SFER RÀTE

MAX VÀPOR-
LIQUID ÀIR
TRANSF MIX
RÀÎE FLOW

(MLTR) RATE

Ql Qv-a
(10) (11)
(BBL/ IBBL/
HR) HR) (PSI)

L.725
t.975
)..125

5, 000

5,000

5, 000

PIPE SECT I: LOSS PIPE SECT Ir: LOSS
FM REMOTE TK 10 PV FM REMOTE ÎK TO PVc

H

R

I
s

REQUIRED ÀIR
EQUIVÀ¡,EIVT

PRESS
ÀcRoss

PV
VÀI,VE

PV

PRESS
DROP

THRU
PIP'G PRESS

REMOTE @

ÎANK REMOTE
TO P/v TÀNK ts
Wv-a,1l PV + Prk <
* Htot Ploss MDg¡p
Ploss Ptk

(PSI) (PSI)

Ht ot.I I

( FT)

0.0

CÀRGO

;;;;;;;;;,,*;,"";;;-- - --- **'*
DÀE

DODEqYL BENZENE
DODECYI,DIMEI'I{YL.AMINE TETRÀDECYLDIMET}TYLAMINE MIXÎURE DOl
DRIPOLENE
ETI{ÀNOL (see eÈhyl alcohol)
ETHYL BROMIDE
ETIIYL IERT-BUTYL EÎHER EBE
ET}TYTÀMINE EAM
ETHYLENE DIC¡{IÐRIDE 1,1,2-IRICI{LOROEI}TÀNE MIXTI'RE ETX
ETHYLMERCåPTÀN (SÀME ÀS ETHÀNEIHIOL)
ETHYLPI{ENOL EPL
FORMÀLDE}ÍYDE SOLUÎION (SOt OR MORE), METHqNOL MIXTIJRES MTM
HYDROSI'LFIDE
INDENES
ISOBUTYL ACETAÎE IBÀ
ISOPRENE, PEI{TÀDIENE MIXTUR¡ lPN
ISO-PROPYL ÀLCOHOL
I,ÀURIC ÀCID LRÀ
MEÎHÀCRYLONITRILE MEl
METHÀNOL
MEÎHYL STTRENE
¡,ÍETHYL SIYRENE, INDENES, ÀI,KYLBENZENE MIXTTJRES MIA
METHYLCYCLOHEXÀNE MCY
I'ÍETHYLHEXÀNE (SAME ÀS HEPIANE)
MONOEIÉANOI,ÀMINE MEÀ
MONOISOPROPÀNOIÀMIÑE
NAPHTHÀLENE (MOLTEN) NTM
NEODECÀNOTC ÀCID NEÀ
NIÎRILOTRIÀCETIC ÀCID NÀÀ (

NTTROPHENOL (MOLIEN} NTP
NIÎROPROPÀNE (6Ot), NITROETHÀNE (4Ot) MIXTURE NNM
NITROÎOLUENE (o-,p-) NIT
PÀRALDEHYDE PDH
POI,YGLYCERINE, SODITM SALT SOLN (CONTÀINING 3t OR MORE SODITJM T¡YDPGS
PROPIONAI,DEHYDE PÀD
PROPIONIC ÀNHYDR¡DE PAH
PROPIONIÎRILE PC¡¡
PROPYIÀMINE (n-) PRÀ
PROPYLBENZENE
PYROLYSIS GÀSOLÎNE (GREÀTER THÀN 5I BENZENE) GPY
PYROLYSIS RESIDUÀ¡ FI'ELS
SE¡{ÀGE, RÀW swR

Qa
(12 )

(BET,/

HR)
lFr^3/

HR)

101ÀL
LOSS

HÈoÈl

(FT)

LOSS
GRÀND

TOTA],
LOSS
Ht.oÈ=
I+II

(FT)

5,000 5018 5102 28545 1.635 rrrrrt*rr g1.7 rt*rr*rrr 0.0 81.7 0.045 1.68 0K

5,000
5, 000
5,000

5500
908 0
5370

732L
14 023
1249

41103
78736
40700

1. 81
2.29
1.81

95
53
91

5

0

0.0
0.0 2
0.0

0.0
0.0

81
81
81

0.0
0.0
0.0
0.0

0-0 84.4
0.0 81.3
0.0 105.3

0.0
0.0
0.0
0.0
0.0
0.0

95.5 0.089
53. ? 0.320
91.0 0.088

OK
OK
OK

OK
OK

OK

OK

OK

OK

OK

OK
OK

OK

OK

OK

OK

OK
OK
UÁ

OK

OK

OK

5, 000
5, 000

5002
5663

5 012
5778

28140
32440

1.635
1. 665

81.3
103.6

81.3
103.5

0.043
0.057

1.68
r."t2

5036

5300

5339

1.535

1.665

1.665

82.2

90.3

91.3

82.2

90.3

91.3

0.046

0. 057

0.062

1.68

r.12

1-.73

5204

5803

6021

292t8

32584

3383?

0-0

0.0 87.8 0.063 1.?35,000 523'1 6087 34178 1.665 *rr*rrrrt 8?.8 rrrtrt**t

5, 000
5,000
5,000
5,000

5 010
5020
5001
5001

5027
5069
5006
5 009

28226
2846r
29L09
28r22

1.635
1.635
1.635
1.635

81
81
81
81

6 0.043
I 0.044
3 0.043
3 0.043

1.68
r.68
1.68
1.68

511 0

5002
5830

5456
5 014
9788

1.655
1.635
1.785

0.051
0.043
0.157

r."t2
1.68
r .94

5,000
5, 000
5, 000
5, 000
5,000
5,000

63?6
5 011
511?
6355
54 14
573 0

8671
50?0
s28L
s690
4829
'l'ÌrL

48684
28467
29649
48792
21Lr3
43296

1. ?5s
1. 63s
1.635
1.755
1.635
L.725

L2't .5
81.5
84.8

L26.5
96.r

103 .4

0.L25
0.044
0.048
o.I25
0.040
0. 099

1.88
1.68
1.68
1.88
1.58
L.82

81

5,0
5,0
5,0

00
00
00

30632
28149
549s8

84
81
05

t27
81
84

L¿ö

96

4

3
3

5
5
I
5
1

4

STDVÀP1
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CÀI,qULATIONS FOR CÀPACITY OF C¡RGO TÀNK VENTING SYSTEM

c.âRGO

SODIIJM STJLFÎDE (SOLID IN WÀTER)
STYRE¡TE
SÎYRENE CRT]DE

SÎYRENE TÀR
TETRÀMETT{YI.BENZENE IL, 2. 3, 5 - I
ÎOLUIDINE (o-)
TRICHLOROBENZEI{E (1. 2, 4- )

IRIISOPROPÀNOI,AMIÑ8 SÀf,T OF 2,4-DICHLOROPHENOXY ÀCETIC ÀCID SOL'N
TRIPHENYLBOR.ÀNE
IJNDECÀNOIC ACTD
I{YDROCÀRBON 5-9

TABLE IIII MÀX PRESSTRE @ REMOTE TÀNK FOR
MÀX ÀLI,OI{ÀBLE LIQUID TRÀNSFER RÀTE

MÀX

LlQUID
ÎRANSF

RÀTE
(MLTR)

Q1
(10)
IBBL/

IIR)

PIPE SEC.Î I: LOSS PIPE SECT II: LOSS
FM REMOTE TK 10 PV FM REMOÎE TK 1O PVc

H

R

I
s

sDs
STÏ
sTx
STT
118
T¡,I
TCB

VAPOR-
ÀIR
MIX

FI,OW

RÀTE
qv-a
( 11)

(BBL/
I{R)

PRESS
ACROSS

PV
VA¡,VE

PV

TOlÀ],
I.oSS

HCot.I

(F")

TOTÀT
LOSS

GRÀND

TOTAT
LOSS
l{Èot.-
I+II

(FT)

REQUIRED ÀIR
EQUIVAI,ENT

PRESS

DROP

THRU
PIP'G PRESS

REMOTE @

TÀNK REMOÎE
TO P/V TÀNK IS
Wv-a, L1 PV + PEk <
r Htot Ploss MDWP

Ploss PÈ.k-

(PSI) (PSI}

Qa
(12 )
(BBL,/ (F1^3,/
r¡R) r{R) ( PS r )

Ht.otI I

(FÎ)

5,000
5,000

5040
50{0

519 9
519 9

1.6
1.6

35
35

82
e2

82
a2

81
81
81

3 0.046
3 0.046

1.68
1.68

29t92
29I92

3
3

0.0
0.0

0.0
0.0
0.0

OK
OK

OK

OK
OK

OK

5, 000
5, 000
5, 000

5 014
5001
5003

5083
5 005
5027

28339
28LOz
28226

1.635
1.635
1.635

81.6
81.3
81.3

6 0. 044
3 0.043
3 0.043

1.68
1.68
1.58

lPE
UDA
HFt{ 5,000 5440 6992 39256 1.695 ttrrrtrrr 93. g ri*rrt*+r 0.0 93.9 0.082 1.78

llt
I

¡

{
STDVÀP1



CA¡,CUT,ÀTIONS FOR CÀPÀCITY OF EÀRGO TÀNK VENÎING SYSTEM

C¡RGO

46 CFR SIJBCHÀPTER D, ÎÀBLE 30.25-].

Àcetone AcT
ÀceÈophenone ÀCp
ÀceÈyl TrlbÈuyl ClÈraÈe
ÀcrylonlÈrile-Styrene Copolymer dlspersion ln polyeÈher polyol À¡E
Àlcohols (C13 and above) Àfy
Alcoholic beverages, N.o.S.
Àlcohol (C6 - Cl?) (secondary) poly(3-6)er.hoxylaÈes
ÀIcohol (C12 - C15) poly(1-3)eÈhoxylaÈes
Alcohol (C12 - C15) poly(3-11)eÈhoxylaÈes
Àlkenylsucclnic acld
Alkenylsucclnlc Ànhydride
Alkyl (C9 - c17) Benzenes AKB
Àlkylbenzenesulfonic acld (4t or less) ÀBS
Alkyl PhÈhalaÈes (n-)
Àlkyl succinaÈe Formaldehyde Hydr- oxyamino condensaÈe (3.2t or less)
ÀminoeÈhyldieÈ,hanolamine, ÀminoeÈhylethanolamlne BoluEion
Àmyl ÀceÈaÈe (commerclal, j-so-, n-,sec-) AEC
ÀMYL ÀCETÀÎE (n-) ÀML
À¡4YL ACEÎÀTE (iso-) rAT
Àmyl alcohol (iso-, n-, aec-, primary) (SEE ÀLSO IÀÀ) ÀÀI
Àmyl alcohol (n-) ÀÀN
Àmyl alcohol (ÈerÈ-) ÀÀI
ÀMYIJ AI,COHOL, PRIMÀRY APM
AI'ÍYL ÀICOHOL, (sec-) ÀsE
Ànylene AMz
Àl'fYL ÀÍ,COHOL, (iso- ¡ rÀÀ
Àmyl Methyl Ket.one ÀlqK
Ànyl Tal.l.aÈe
Àsphalc Àsp
ÀSPHALÎ BLENDING STOCKSI Roofers f].ux ARF
ÀSPHÀLT BLENDING SIOCKS: StraighÈ run residue ÀSR
Beheny). elcohol
Benzene Tricarboxylic acid TriocÈyl EsÈer
Benzy1 alcohol BÃ!
Blcyclic Terpenel polyamlde salÈ
Brake fluld base mlxÈures (conÈaining poJ-y(2-B)alkylene (C2-C3) 9BFXBucane Bm(
BuÈene, SEE BUTYLENE
BuÈ.ene Oligomer BOIJ

îÀBLE IIIr M¡\JK PRESSURE @ REMOTE TÀNK FOR
NVGRN T MÀK ÀI,LOWÀBLE LIQUID TRANSFER RÀTE

c
H

R

T

s

r'1AX VÀPOR-
LIQUID ÀIR
ÎRÀNSF MIX
RÀTE FI.OI{

(MLTR) RÀTE
Qf Qv-a

(10) (11)
IBBL/ (BBL/
HR) HR)

REQUIRED ÀIR
EQUMtEt¡T

Qa
(12)

(BBL/
HR)

PRESS

ÀeRoss
PV

VÀI,VE
PV

PIPE SEC]T I: LOSS PIPE SEqr IIr LOSS
F'III REMOÎE TK TO PV FM REMOTE TK 10 PV

PRESS
DROP
THRU
PIP'G PRESS

REMOÎE @

TÀNK REMOTE
TO P/V TÀNI( IS
Wv-a,11 PV + PÈk <
* HCoÈ Ploss MDWP

Ploss PÈk

(PSI) (Psr)

TOlÀ.L
LOSS

TOlÀL
LOSS

Ht.ot I

(FÎ)

HÈoÈ I T

(FT)

GRÀND
TOlÀf,
LOSS
HÈot.=
I+II

(FT)

5,000
5,000

5, 000
5,000

5, 000
5, 000
5,000
5, 000
5¡ 000

5202
5 033
5033
5030
5030

6235
5208
520 8

5L24
5124

s\24
5L24

5124

35005
29243
29243
28770
287't0

1.595
1.635
1.635
1.63s
1.635

113.6
82.7

0.09?
0.049

86 .4
82,0
82.0
82.L
82.L

85.4
82.0
82.0
82.L
82. I

0.066
0.046
0.046
0,045
0.045

6000
5060

'7 630
s346

5030
5030

l¡ ¡ J,/
HR) (PSI)

42842 L.72
30017 1.66

28770 1.6
28770 1 .6

287't0 1.635

1l-3.6
82.75

82
7T

OK

OK

0.0
0.0

1
1

0
n

1
1

35
35

82
82

82.L
82.r

L.76 0K
1.58 0K
1.58 0K
1.68 0K
1.68 0K

OK

OK

OK

0.0
0.0
0.0
0.0
0.o

0. 045
0.045

r.68
1.68

5,000 5030 82.1 rir*rrtrt

5,000 501.0 5052 28366 1.635 tlrrtt*rr g1.5 ritrrrrrr

0.0 g2.L 0.045 1.6S

0.0 81.5 0.044 1.68 0K

STDVÀP1

rn
I

)

:r



Cå],C['I.ATIONS FOR CÀPÀCITY OF CÀRGO ÎÀNK VENTING SYSTEM

CARGO

BuÈyl Acetate (lso-, n-)
BLITYL ÀCETÀTE (N.)
BuÈyl ÀceÈaÈe (8ec-)
BuÈyl alcohol. (iso-, n-, sec-, t.erÈ_)
BUTYL ÀtCoHoL (Iso-)
BUTYL AÌ,COHOI, (N- }
BÛTYL ÀtCoHoL (sEc-)
BUIYL ÀJ,COHOL (TERI-)
EuÈyl Benzyl Phehalate
Butylene
Butylene Glycol
1.3-Butylene Glycol, SEE BUTYLENE cLyCOL
BuEylene Polyglycol, SEB BIIrYLENE cLyCOL
lso-BuÈyl FormaÈe
n-BuÈyl FormaÈe
But.yl HepÈyl KeÈone
BuEyl MeÈhyl KeC.one,SEE METHYIJ BUIyL KETONE
ButyL St.earaEe
BuÈyl ToLuene
BuEyrolactone (gamma)
Calcium ÀlkylphenaÈe
Calcl-um Àlkyl Sallcytare
Calclum Ànino Nonyl phenolaÈe
Calclum calboxylat.e
Caprolaccam soluÈions
Carbon black baee
ceryl alcohol (HExÀDEcåNoL) sEE ÀI,coHoI,s (c13 ÀND À3OVE)
CeÈyl-St.earal alcohol
Cleaning spiriÈ (unleaded)
CoaL tar
Cumene
CycloaliphatÍc resins
Cyclohexane
CyclohexanoL
1, 3 -qyclopentadlene dimer
CyclopenÈadiene polymers,
Qmene (para- )

DecahydronaphÈha 1 ene
Decaldehyde (íso-)
Decaldehyde (n-)
Decane
Decene

ÎÀELE III: l,lÀX PRESSURE @ REMOTE TÀNK FOR
NVGR' T MÀX ÀLLO}TÀBLE LIQUID TRANSFER RATE

MÀ:K VÀPOR-
C LIQUID ÀIR
H TRANSF MIX
R RÀTE FLOI{
I (MLTR) RÀ18
t Qr. Or'-a

(10) (11)
IBBI'/ (BBI'/
lIR) HR)

BÀX

BCt{
BTÀ

coR
cuM 5, 000

REQUIRED ÀIR
EQUIVÀIJENT

Qa
(12 )
(BBL/ (Fr^3/
I¡R} HR}

29947
i0562
32685
29822
29822
29046
3 0s97
3349s
28L64

37823
28475
2897 6

2847 9
28454
28TT4

80
40
30
80
80
60
00
70
30

049
051
058
048
048
046
051
061
043

1.68
L.72
L.72
1.68
1.68
1.68
|.72
r.73
1.68

PRESS
Àcr.oss

PV
VÀI,VE

PV

(PSI)

10ÎÀIJ
LOSS

HÈotl

(FÎ)

82

lOTÀJ,
LOSS

HEot.I I

(FT)

GRÀND

lOTÀL
LOSS
lIÈot-
I+lI

(FÎ)

PIPE SEm I: LOSS PIPE SECI II: LOSS
FM REMOTE 1K 1O PV FM REMOÎE TK TO PV

PRESS
DROP

THRU
PIP'G PRESS

REMOÎE @

TÀNK REMOîE
TO P,/V 1ÀNK IS
¡{v-a,11 PV + pÈk <
r HÈoÈ Ploss MDWP

Ploss Ptk

(Psr) (Psr)

IÀ¡
BÀN
BÀS
BÀT
BPH
BTN
BUG

5,000
5, 000
5, 000
5, 000
5, 000
5,000
5, 000
5,000
5,000

5060
5080
515 0
5090
5090
5050
513 0
5280
5001

5334
5443
5822
53 11
5 311
51? 3
5449
5966
5 016

1.635
1.665
1.665
1.635
1.635
1. 635
1.665
1.665
1.535

OK

OK

OK

OK
OK

OK
OK
OK

UÃ

8383

85
83
83
82
85
89
81

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

I
4
3
I
I
6

0

7
3

82

85
83
83
82
85
89
81

BHK

BUE 5, OOO

BI,À

cl,s 5,000 5005 502't 2822.7 1.635 rttrrrr*r

501,0 5073 29494 1.535 t*r1rrtÈr g1.5 rlrrrt*+r

81.4 *r*lr*r**

0.0 81.5 0.044 1.68 0K

0.0 81.4 0.043 1.68 0K

0.0 82.'1 0.049 L.7I OK

0.0 8r.5 0. 044 1.58

5060 5352 30047 L.665 rtrr*rt*r g2 -7

crÐ( 5,
CHN 5,
CPD S,

CMP

DHN
IDÀ
DÀ¡,
DDC

DCE

5450
5 015
5 025

6736
s072
5 161

L.77
1.68
1.68

5,000
5,000
5,000

5 011
5 010
5 001

5072
5068
500?

5 0.044
5 0.044
3 0.043

1.68
t .68
1.68

00
00
00

0

0

0

1.595
1.635
1.635

1.635
1.635
1.635

94
81
81

81
8t

5
6

5
5
3

o76
o44
046

94.5 0

81.6 0

81.8 0

81
81
81

0.0
0.0
0.0

0.0
0.0
0.0

OK
OK

OK

OK

OK

OK

OK

(mo1Èen )

SEE 1, 3-CYCLOPEMIÀDIENE DIMER (MOLTEN)

81

5,000 5012 5082 28534 1.635 r*iirr*rr g1 5 rrii*rrrr

slDVÀP1
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CÀLCT'I,,ÀTIONS FOR CâPÀCITY OF CÀRGO ÎANK VEIÍIING SYSTEM

CÂRGO

Decyl alcohol (a11 isomers) (DECÀNOL)

DECYL ÀLCOHOL (iso-)
DECYL ALCoHOL (n-)
Decylbenzene (n-)
DeCergenÈ ÀlkylaÈe
DiaceÈone alcohol
Dlalkyl (Cl0-C14) Benzenes
Dlalkyl (C?-C13) PhÈhalaÈes
DibuE.yl- Carblnol
ÞlbuÈyl PhÈhalaÈ.e (orrho-)
DicyclopenEadlene, SEE 1,3-CYCLOPENTÀDIENE DIMER (MOLTEN)
Diechylbenzene
Diethylene GlycoJ.
DleE.hylene clycol BuÈyl EÈher
Dlet.hylene Glycol BuÈyI Elher ÀcetaÈ.e
Dlet.hylene cLycot DibuÈyt EÈher
DieEhylene Glycol Dieehyl EEher
Diethylene clycol Eehyl EÈher
DieÈhylene clycol EÈhyl EÈher Àcet.aÈ.e
Dlethylene Glycol MeÈhyl EÈher
DleÈhylene clycol MeÈhyl EÈher Àcetare
Diethylene Glycol Phenyl EÈher
Dlet.hylene Gtycol PhthalaÈe
Di - ( 2 - ethylhexyl ) adipaÈe
Di- (2 -eÈhylheryl) phÈhalate
DieÈhyl PhÈhalaÈe
Diglycldyl EÈher of Blsphenol À
DihepÈyl. PhÈhaLaÈe
Dihexyl PhÈ.halaÈe
Di i sobuÈylcarbinot
Di isobut.ylene
DilsobuÈyl KeEone
Di{sobuCyl PhÈhalaÈe
Diisodecyl PhÈhalaÈe
Dlisononyl ÀdlpaÈe
DLisononyl PhthalaEe
DilsoocyÈ1 Phthalat.e
Dilsopropylbenzene (all isomers)
Dllsopropyl NaphÈhalene
Dlmethyl ÀdipaÈe
DimeÈhylbenzene
Dlmethyl clut.araÈe

TÀBLE III: ÞlÀX PRESSURE @ REMOTE TANK FOR
NVGRO T MÀK ÀLLOÍ{ÀBLE LIQUID IS.JANSFER RÀTE

MÀ:K VÀPOR- pIpE SECI f: LOSS pIpE SECI II¡ LOSS
LIQUID AIR FM REMOÎE ÎK 1O PV F14 REMOTE TK TO PV
TRANSF MIX REQUIRED AIR PRESS
RÀÎE PI,OW EQUMLENT ÀCROSS

c
H

R

I
s

TOlÀt
ross

¡{ÈoÈ I

(FT)

TOTÀIJ

LOSS

HtotII

( FT)

GR¡.ND

TOlÀt
LOSS
HtoÈ=
I+lI

(FT)

PRESS
DROP

ÎI{RU
PIP'G PRESS
REMOÎE @

ÎÀNK REMOIE
TO P/V TANK IS
Wv-a,ll PV + PEk <
r HÈoE Ploss ¡{DWp
Ploss PÈk

( PSr ) (PSr )

(MLIR) RATE PV
Ql Qv-a Qa vArVE
(10) (11) (12) Pv
(BBL/ IBBL/ (BBL/ (F1^3/
}{R.) T'R) HR} I{R) (PSI)

DAX

rsÀ
DÀN

DBZ

5,000
5, 000
5, 000
5,000

5001
5 001
5 001
5001

5008
5008
5008
5 011

2 8116
28116
28115
2S135

1.635
1.635
1.635
1.635

DÀÀ
DÀB
DÀII

DPÀ
DPl
DEB
DEG

DI'fE

DEM

DIG

5,000
5,000
5, 000
5, 000

5025
5008
5001
5001

5161
5053
5 005
5 008

2897 6
28369
25102
2 8118

1.635
1.635
1.635
1.635

5, 000 5010 5055 28389 1.635 rrrrrrtrr

81.3
81.3
81.3
81.3

81.3
81.3
81.3
81.3

0.043
0. 043
0. 043
0.043

1.68
1.68
1.68
1.68

OK

OK

OK

OK

81.5
I

0.0 81.5 0.044 1.68 0K

81
86
81

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0

81
81
81
81

8

5
3
3

OK
o¡(
OK
OK

OK

OK

OK
OK

1.58
1.68

3 0. 043
3 0. 043

81
81

0.0
0.0

68
?3
68

81.8
81_ 5
81.3
81.3

0.046
0.044
0.043
0.043

L.68
1.68
1.68
1.68

DGE

DGÀ

DGM

DGR

DGP

DGL
DEH
DIE
DPH

BDE
DHP
DHÀ
DBC
DBIJ

DIK
DIl
DID
DIfY
DIN
DIO
DIX
DII
DlÀ

5, 000
5, 000

5002
5003

<^12

5 018
28L4't 1.63
2gL't2 1.63

81.3
81.3

5
5

5, 000
5, 000
5,000

5009
52 00
5 016

5064
5049
SIT2

28432
33962
287 00

81.4
85.6
81 .6

4 0.044
6 0.062
5 0.045

1.6
1.6
1.6

35
65
35

1

1
1

0.0 81.3 0. 043 1.68 0K

F
t)

J SÎDVAPl

DGl

5, 000 5003 5024 282L0 1.635 rt rrrrti. 81.3 tirrrrt*r



C.A],C(TT,ÀIIONS FOR EÀPACIÎY OF CâRGO ÎÀNK VENTING SYSTEM

CÀRGO

Dimet.hyl PhÈhaLaÈe
DimeÈ.hyl Polysiloxane
2, 2 -Dimethylpropane-1, 3 -diol
DlmeÈhyl SuccinaEe
Dinonyl PhthalaÈe
Dl (ocÈylpheny) amine
DlocÈyl pht.halâÈe
Dlpencene
Diphenyl
Dlphenyl, Diphenyl Echer mixÈure
Diphenyl Ether
Diphenyl EÈher, BiphenyL EÈher mixÈure
Dlpropylene clycol
Dlpropylene clycol DibenzoaÈe
Dipropylene Glycol Met.hyl EÈher
DISTfLLATES: Flashed feed sÈocks
DISTILLATES: SÈralghÈ ¡un
Ditrldecyl PhÈhalat.e
Dlundecyl PhÈhaLaÈe
Dodecane (all isomers)
Dodecanol
Dodeeene (alI isomers)
DODÊCENE

Dodecylbenzene
Dodecyl Phenol
Drl1ling mud (low eoxicity) (if flammable or combusclbÌe)/
EpoxylaÈed linear alcohols, C11-C15
Ethane
2 -EEhoxyethanol
2-EthoryeÈhyl ÀcecaÈe
EÈhoxylaÈed alcohols, c11-c15,sEE T1{E ÀLCOHOL POLYEIHOXyLATES
8Èhoxy Trigl.ycol (crude)
EÈhyl ÀceÈaÈe
EÈhyl Àcet.oacetaÈe
EÈhyI alcohol (ETHÀNOL)
EÈhyl Àmyl KeÈone
EÈhyI Benzene
EÈhyL BuÈanol.
Ethyl EuÈyraÈe
Ehhyl Cyclohexane
Et.hylene
Ethylene CarbonaÈe

t-J stovep:.
I

TÀBLE III¡ MÀX PRESSURE @ REMOTE TÀNK FOR
'VGRi I MAX ÀLIPT{ABLE LIQUID TRANSFER R.AIE

MÀX VÀPOR.
LIQUID ÀIR
TRÀNSF MIX REQUIRED ÀIR PRESS
RÀ18 Fr.ot{ EQUrvÀI,Eñr ÀcRoss

PIPE SEqt Ir LOSS PIPE SEet II: LOSS
FM REMOTE ÎK TO PV FM REMOÎE ÎK 10 PV

PV
lOTÀl,
LOSS

TOlÀt
LOSS

HÈoÈf HÈoI I I

(FT) (PT)

c
H

R

I
s

PRESS
DROP

THRU
PIP'G PRESS

REMOTE @

ÎANK REMOTE
10 P/V TANK rs
Wv-a,1Ì PV + ptk <
* Ht.oÈ Ploss MDÍ.¡P
PLoss Ptk

(PSr) (PSr)

(MLIR) RÀTE

Ql Ov-a ea vÀrvE
(10) (11) (12) Pv
IBBL/ (BBL/ (BBL/ (Fr^3/
HR) TIR) I{R) HR) (PSI)

GRAND
TOTÀL
LOSS
HÈoÈ-
I+II

(FT)

DlL
DMP

DDI
DSE
DrF 5,000

DOP

DPN
DIL
DDO

DPE
DOB

DPG

DGY

DPY
DFF
DSR
DTP

DUP
DOC

DDN

DOZ
DOD

DDB
DOL

ETH
EEO
FFÀ

ETG
ETA
EÀA
EÀl,
EÀK
ETB
EBl
EBR
Egy
ETL

5,000
5, 000
5,000
5,000

5010
5001
5001
5 001

5070
5008
5009
5009

28466
2I r.16
28r21
28T2L

1.635
1.635
1.635
1. 635

5 0.044
3 0.043
3 0.043
3 0.043

5001 so22 2g].g5 1,635 *r*rr*rrt g1.3 rr.rrrrrr 0.0 81.3 0.043 1.58 0K

0.0 81.4 0.044 r.68 0K

81
81
81
81

81
81
92

5
3

3

3

0.0
0.0
0.0
0.0

81
81
81

1.68 0K
1.68 0K
1.68 0K
r..68 0K81

5,000 500? 5046 28332 1.635 rrrrr*rrr g1.4 rrrt+r**t

5, 000
5, 000

6056
6056

5, 000
5, 000
s,000

5 01?
5 017
9704

87
8?

0.0
0.0
0.0
0.0

0.0
0.0
0.0

0.0
0.0
0.0

0.0
0.0

87 .6
87.6

o.o62
0.062

5230
5230

34002 1.66
34002 1.66

28158
28168
54482

5 6

65
r.'Ì3
),.73

1.68 0K
1.68 0K
1.94 0K

r.'t't oK
1.58 0K
L.72 0K

OK

OK

5002
5002
s47 0

35
35
85

1.6
1.6
r.7

3

3

6

81.3 0.043
81.3 0. 043
92.6 0.154

s,000
5,000
5, 000

5450
5020
5350

6822
5r27
5686

38301
28't85
3L926

1.595
1.635
1.665

2 0.o78
? 0.045
5 0. 055

5,000
5,000
5, 000
5, 000

5060
5 012
5r.00
5050

5295
5 059
5552
5269

29727
28402
3 1174
29583

1.635
1.535
1.665
1.63s

94
81
92

82
81
84
82

2
7
5

I
6

0

5

I
6
0
5

94
81
92

82
81
84
B2

UÃ
OK
OK

OK

m

ts

0.048
0.044
0.053
0.047

1.58
1.68
1.72
1-68



CåI,CUIÀTIONS FOR CÀPÀCIÎY OF CÀRGO ÎÀNK VE}¡TING SYSTEM TÀILE III: t'tAX PRESSURE cÐ REMOTE TÀNK FOR
iVGRT T MÂX ÀLLOWÀALE IJIQUID TRANSFER RÀTE

MÀX VÀÞOR- pIpE SEC:I I; LOSS pIpE SECT rI¡ LOSS
LIQUID ÀIR F'!T REMOTE ÎK TO PV FM REMOÎE ÎK 10 PV
TRÀNSF MIX REQUIRED ÀIR PRESS ------
RÀ18 FLOW EQUIVÀI,ENT ACR,OSS TOlÀ! TOTÀI,(¡{LTR) RÀÎE PV

c
H

R

I
s

PRESS
DROP

THRU
PIP'G PRESS

REMOTE @

TANK REMOTE
1O P/V TÀNK rS
Wv-a,11 PV + pÈk <
t HÈot Ploss MDttP
Ploss Ptk

(PSI) (PSI)

1.68

1.68

0.045

0.043

;;;;;.;. ;;;;;i - - -------------'- '1,
EÈhylene Glycol AceÈaÈe ::å
EÈhylene clycol BuÈyl Et.her EcM
EÎHYLENE GLYCOL BUTYL ETI{ER ACETÀÎE EMÀ
Et.hylene Glycol EÈher ÀcetaÈe
Ethylene clycol TerÈ-EuÈyl EÈher
Ethylene Glyeol DiaceÈat.e EGy
EthyLene Glycol DibuÈyl EÈher EGB
EÈhylene cLycol EÈhyl ELher, SEE 2-ETHOXYETI{ÀNOL EGF
EÈhy).ene Glycol Ethyl EÈher ÀceÈar.e, sEE 2-ETHoxyETHyL ÂCEÎÀTE EcÀ
EÈ.hylene Glycol Isopropyl EEher EGI
EÈhylene clycol Met.hyl BuEyl EÈher
EÈhylene clycol Methyt EÈher EME
EÈhylene Glycol MeÈ.hyl Ether AceEâre ECiT
EÈhylene GIycoI Phenyl Ether EpE
EÈhylene Glycol Phenyl EÈher, DleÈhylene clycol ph"nyl Erhcr ntxrEDX
EÈhyLene-PropyLene CopoLymer (ln ltquld mlxrur.rl
EEhyl-3-Eehox14>ropionat.e EEp
2-Ethylhexaldehyde, SEE OCTYL À¡DEHYDES EHÀ
2-EEhylhexanoic acid EI{o
2-EÈhylhexanol, SEE OCTANOL (ÀLL ISOMERS) ErÐ(
EEhyLhexoic acid, SEE 2-ETHYLHEXÀNOIC ÀCID
EIhYI HCXYI PhÈhA].AI.E (SEE À¡SO DI 2-ETIIYLHEXYL FFrHA¡ÀTE) EHE
EÈhyI Hexyl Tallate EKr
EÈ.hyl PlopLonaÈe EpR
EÈhyl Toluene ETE
FaLÈy acld (sat.uraEed, C13 and above)
FaÈÈy acld Àmldes
Formamide FAM
Furfuryl Àlcohol FÀ!
Gas oll. cracked cOC
GA,SOI,INE BLENDING STOCKSI ÀIKylaÈes GAX
GÀSOLINE BLEì{DING SToCKSI ReformaÈes GRF
GÀSOLINES: Àutomotive (conÈainlng noÈ over 4.23 grams lead per gaGÀT
GÀSOLTNES: Àviation (cont.aining noÈ over 4.96 grams lead pei galÌcÀv
GÀSOLINES: Casinghead (naÈural) ccs
GÀSOLINES: Polymer GpL
GÀSOLINES: SÈraight. run cSR
Glycerine ccR
Glycerol, SEE GLYCERINE
GJ.ycerol Polyalkoryl.aÈ.e
Glycerol TriaceÈaÈe

Ql qv-a Qa VÀI,VE
(10) (11) (L2l PV
(BBL/ IBBL/ (BBL/ (Fr^3/
IIR) HR) ¡N) HR) (PSI)

LOSS

¡{ÈoÈI

(Fr)

LOSS

¡IE.oÈ. I I

(FT)

GRÀND
TOTAL
LOSS
!IÈoÈ=
I+1I

(FT)

5.000 5001 5003 28089 1.635 rrrtrrrrt g1,3 rtrrr*r*r

5,000 500s 5040 28297 L.635 arrrr*r*r g1.4 *rrtrrrr*

5,000 5001 500? 28:-:-4 1.635 rrrrttr*r 81.3 *r*rrir*r

0.0 8r.3 0.043 1.58 0K

0.0 81.4 0.044 1.68

0.0 81.3 0.043 1.68

OK

OK

5,000

5,000

5,000

5,000

5,000
5,000

5001

5001

5007

500? 28TLz

1.635

1.635

81.3

81..3

0.0

0.0

81.3

s1.3

0. 043

0.043

5 017

5002

510 6

5 013

28668

28L45

1.535

1.635

81. ?

81.3

81. ?

81.3

1.58

1.68

0.0

0.0

OK

OK

OK

OK

OK

OK

OK

OK

5,000
5,000

5 010
5005

5350
5028

5686
515 3

1.665
1.63S

81.6
81.4

92
81

5
9

0.0
0.0

0.0
0.0

5019
5 024

31926
28989

28I't7
28205

1.535
1.635

92.5
81.9

0.055
0.046

t.'t2
1.68

81.6
81.4

0.043
0.043

r-.68
1.68

5, 000
5, 000
5,000
5, 000
5,000
5, 000
5,000

625 0
6250
6250
6250
6250
6250
6250

10555
10555
10555
105s5
10555
10555
10555

s926L
5926L
s926r
5926I
59261
5926I
59261

1.815
1.815
1.815
1.815
1.815
1.815
1.815

120.8
120.8
120.8
120.8
120.8
120.8
120.8

r.20.8
120.8
r.20.8
120.8
120.8
120.8
120-8

o.r82
0.182
0.182
0.182
0.182
0.192
0.182

0.0
0.0
0.0
0.0
0.0
0.0
0.0

2.00 0K
2.00 0K
2-00 0K
2.00 0K
2.00 0K
2.00 0K
2.00 0K

STDVÀP1

n,
I

vJ
I

Þ



CÀI,CUI.ÀTIONS POR CÀPÀCITY OF CÀRGO TÀNK \TENTING SYSTEM TÀ8LE III: MAX PRESSURE @ REMOTE TÀNK FOR
NVGR' T MA:K ÀILOI.¡ÀBLE LIQUID TRÀNSFER RÀÎE

PIPE SECI I: I,OSS PIPE SEqr rI: LOSS
FM REMOTE ÎK 10 PV F'M REMOÎE ÎK 1O PV

PRESS
DROP

TIIRU
PIP' G PRESS

REMOTE @

TÀNK REMOTE
TO P/V TÀNK IS
Wv-a,ll PV + ptk <
r HÈoE Ploss ¡4DWp
Ploss PCk

(PSI) (PSI)

c
H

R

I

MÀ:K VÀPOR.
LIQUID ÀIR
TRÀNSF MIX
RÀTE FLOW

(MLTR) RÀÎE
Ql qv-a

(10) (11)
(BBL/ (BBL/
HR) HR)

REQUIRED ÀIR
EQUIVÀI,EMT

Qa
lL2l

(BBL/
HR)

( Fr^3 /
HR)

PRESS

ÀcRoss
PV

VÀLYE
PV

(PSI )

Ht.ot.I

(FT)

HÈoÈ I I

( FÎ)

GRÀND

lOTÀl,
LOSS
HÈoE.-
I+ II

(FT)

lOTÀI,
LOSS

101ÀJ,
LOSSCÀRGO

Glycidyl EsÈer of TerÈiary carborylic acid, sEE GLycrDyL EsrER oF TRID
Glycidyl EsÈer of Trldecyl ÀceÈic acid cLT
Glycidyl Es!.er of versaÈlc acid, sEE GLycrDyL EsrER oF TRTDESYL ÀcETrc
Glycol DiaceÈaÈe, sEE ETIÍYLENE GLycoL DIÀCEÎAÎE
Glycols, Resins and SolvenÈs mixÈures
Gylcol TriacetaÈe, SEE GLYCERYL IRIACETATE
GlyoxaJ. soluÈlon (4Ot or less)
Greaae
Heptadecane

¡lexaet.hylene Glycol
Hexamechylene Glycol
HexameÈhyleneEeÈranlne soluÈions HTS

Hexylene Glycol !üG 5, OOO
Hog Grease, SEE LÀRD
2-Hydroxy-4- (meÈhylÈhio)buÈanoic acid HBÀ
IIYDROCÀRBON 5-9 (MOVED TO SUB-O, NON TASLE LsT, 6/24/95} HFN
Hydrory Eerminaled PolybuÈadiene, sEE PoLYBTITÀDIENE, }fYDRoxYL TERMINÀT

Kerosene KRs 5, ooo
LacEic aci.d

5700
5700
5001
510 0
5800
5820
5820

7"ì 83
77e3
5006
5482
8075
8152
815 2

43696
43596
28105
30?82
45338
457 69
457 69

725
725
635
655
755
755
?55

102.3
L02.3

81.3
84 .0

105.7
106.3
106.3

L02.3
102.3
81.3
84.0

105. ?
106.3
106.3

0.101
0.10r.
0.043
0.05r
0.108
0.110
0.110

1.83
1.83
1.68
r.72
1.86
1.8?
1.87

525 0

5250
s 001
5 004
5004
5290
5280
5 010

616 3
616 3
5006
c^tt

s 023
6325
6280
so79

1.665
1.565
1.635
1. 635
1 .635
1.695
1.695
1.635

34604
34604
28109
28200
28200
35513
35262
28518

2 811.1
28575
5534 8

38215
28389

88
88
81
81
81
89
89
81

3
3
3

4
3
0

5

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0

0.0 8L
0.0 81
0.0 106
0.0 90
0.0 81

88.3
88.3
81.3
81 .4
81.4
89.3
89.0
81.5

064
064
043
043
043
068
o6'l
044

0
0
0

0
0

0
0

0

r.73 0K
1.73 0K
1.68 0K
1.68 0K
1.68 0K
r.16 0K
t.'t 6 0K
1.68 0K

5001 5001 29090 1.635 rrrrrrrir g1.3 **r+t**+*

OK
OK
OK

OK

OK

OK

OK

OK

OK

OK
OK
OK

OK

OK

5001
5 014
5851
5340
5 010

500?
5089
98s8
6 81?
5056

1.635
1.635
1.815
1.695
1. 635

3 0.043
6 0.044
1 0.159
5 0.0?8
5 0. 044

1.68
1.68
| .97
L.77
1.68

0.0 81.3 0.043 1.68

0.0 81.6 0.045 1.685015 5096 28610 1.535 rrrrrrr*r g1.6 *rrrr*rr*

nl
I

t!r STDVÀP1

7



CAI,CI'IÀIIONS FOR CÀPÀCITY OF CÀRGO TÀNK VENTING SYSÎEM

CÀRGO

Lard
Lauex, liquid synÈheÈlc, including: SÈyrene-BuÈadien rubber LLSLatex, 1lquld synÈheÈlc, includlngr Carbor<ylat.ed SEyrene_BuÈadien Copo
Magnesium Nonyl phenol Sulfide
Magnesium Sulfonate MsEMaleic Ànhydride Copolymer
2-MercaptobenzoÈhiazol (1n liquid mixÈures)
MeÈhane lfTH
3 -MeÈhoxy-1-BuÈano1
3 -MeÈhoxybuÈ,yl AceÈaÈe
1 -MeÈhoxy-2- Propyl ÀceÈaÈe
MeÈhoxy Trigylcol, SEE TRfET¡{yLENE GLYCOL MET¡{YL ETITER
Methyl AceCaÈe
MeÈhyl ÀceÈoaceÈate
Met.hyl alcohol (SEE METITANoL)
MeÈhyl Àmyl ÀceÈat.e
MeÈ.hyl Àmyl alcohol
MeÈhyl Àmyl KeCone
Methyl Butanol, SEE lHE ÀMyL ÀLCOHOLS
MeÈ.hyl BuÈ.enol
Methyl n-BuÈyl KeEone
MeÈ.hyl Butynol
MeÈhyl BuÈyraEe
l'1ethy1 Et.hyl KeÈ.one
Methyl- Formal (DI¡4E"¡ryL FORMAL)
MeÈhyl HepeyL KeÈone
Methyl fsobuÈyl Carbinol, SEE METlfyL ÀJ'flL ÀICOHOL
MeÈhyl IsobuÈyl Ketone
3 -Met.hyl -3 -MeÈhoxybut anol
3 -MeÈhyl -3 -MeEhonybuÈyl AceÈat.e
1-Methyl Napht.halene
MeÈhyl PenÈ.ene
2-MET}TYL-1-PEMTENE
5-METHYI,-1-PENTENE
N:MeÈ.hyl-2 -pyrrolldone
MeÈhyL TerÈ.-BuÈyl EÈher (tfTBE)
MeÈolachlor
Mlneral spirtCs
Myrcene
NÀPHTHA: À¡omaÈ.ic (Having less than lot Benzene)
NÀP¡TIHA: Cracklng fracÈion
NÀPHT¡IÀ: Heav.]f

TÀBLE III: l'lÀX PRESSTRE @ REMOTE TÀNK FOR
ÍVGRN T MÀX ÀLLO¡.IÀBLE LIQÜID ÎRÀNSFER R.ATE

MÀX VÀPOR-
LIQUID ÀIR
TRÀNSF MIX REQUIRED ÀIR PRESS
RÀTE FLOW EQUMLEÌfT ÀcRoss

(ÞTLTR) RATE PV
Ql gv-a ea VÀI,VE
(10) (11) (12) Pv
(BBL/ IBBL/ (BBL/ (F1^3/
IIR} HR) IfR} HR) (PSI )

32440
2937 9
29246

PIPE SECT I: LOSS PIPE SECI tI: LOSS
FÎ'I REMOTE ÎK TO PV FM REMOTE TK îO PV

c
H

R

I
s

PRESS
DROP

THRU
PIP'G PRESS

REMOTE @

TANK REMOÎE
1O P/v TÀNK rs
Wv-a,l1 PV + Prk <
r HtoE PLoss MDWP
Ploss PÈk

(PSI) (PSI)

lOTÀ¡,
LOSS

Htot.I

(FT)

101ÀL
LOSS

HToÈI I

(FT)

GRÀÑD

lOÎAIJ
LOSS
HtoÈ=
IrIf

(FÎ)

MOÀ

MPO

I''TG
MlT
MÀE

MÀL
MÀC

MÀÀ

MÀK

MBL
MBK

MBY

MBU

MEK
I\4TF

MHK

MIC
MIK

MPN

MTN
MPY

I'fBE

MCO

MNS

¡4RE

5,000 5610 7L02 39873 1.695 irirrrrtt gg.g rrrrrrrrr 0-0 99.8 0.085 1-?8

0.0 83.9 0.051 r-'t2

0.0 84.5 0.052 ).-.12

0.0 81.3 0.043 1.68

0.0 81.4 0.043 1.58

5, 000
5,000
5,000

5663
5033
5043

57'18
5233
5209

1.555
1.635
1.635

103.6
82.0
82.4

0.057
o.o4't
0.046

L.72
1. 68
1.68

03
82
a2

6

0

4

0.0
0.0
0.0

0.0 84.9 0
0.0 94.8 0
0. 0 r32.7 0

0.0 81.4 0

OK

OK

OK
OK

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK

5,000 5097 5465 30585 1,665 rrrttrttr g3.g tt*rtr*rr

5,000 5115 5542 31116 1.655 rtrrr*trt g4.5 irr*+*r+r

5,000
5,000
5,000
5,000

sL26
5450
6542
5006

5608
64 87

10391
5042

3148s
3642L
58343
28309

1.665
1.595
1.815
1.635

84.9
94.8

L32.7
81.4

054
07L
L7't
044

L.'t2
I.'r7
1.99
1.68

MNA 5,000 5001 5007 28113 1.635 rr*¿rrr** g1.3 *rr**trrr

00
00

5,0
5,0

5,000 5004 501? 28:-69 1.535 rrirrrr*r g1.4 trrirri**

00
07

1
3

0.0
0.0

0.0
0.0

100.1
107.3

0.092
0.113

1.82
1..87

5630
5849

1424
8263

41684
45394

L.723
1. 755

1
1

5, 000
5,000

û
I

t)
I

7

sÎDVÀPl.

5020
5 017

5121
5114

28't54
287r0

1.635
1.635

81.8
81.7

81.8
81. ?

0.045
0.045

1.58
1.58



CÀI,CULÀTIONS FOR CÀPACITY OF CÀRGO TÀNK VENTING SYSTEM

C¡RGO

ÎÀBLE III: MÀX PRESSIJRE (Ð REMOTE TÀNK FOR
MÀ:K AI,IJOÍ{ÀBI'E LIQUID ÎRANSFER RÀ18

PIPE SEgf Ir LOSS PIPE SECT II: LOSS
FM REMOTE ÎK TO PV T'M REMOÎE ÎK TO PV

PRESS
DROP

THRU
PIP'G PRESS

REMOTE @

TANK REMOÎE
'ro P/v TÀNK rS
Wv-a,ll PV + PÈk <
r Htot Ploss MDWP

Ploss PÈk

(Psr) (Psr)

c
H

R

I

s

MAX VAPOR-
LIQUID ÀIR
TRÀNSF MIX
RÀÎE FLOW

(ÞILTR) RÀÎE
Ql Ov-a

(10) (11)
(BBL/ IBBL/
HR) !rR)

REQUIRED ÀIR
EQUrVÀLE!¡T

Qa
(:-2l
(BBr,/ (FT^3/
HR) HR)

PRESS
ÀcÎ.oss

PV
VÀI,VE

PV

(PSI)

TOTÀL
LOSS

10ÎÀl,
LOSS

HToT I I

(FT)

GRÀND

TOTÀl,
LOSS
HÈoE=
I+fI

(FT)

¡ItotI

(PT)

NAPHTHÀ: Paraffinlc
NÀPHIHÀ: PeÈro].eum PTN
NÀPlffIIA: Solvent NSV 5, OOO
NÀPHT}IA: SÈoddard solvenÈ NSS 5,000
NÀPHTHÀ: Varnish makels' and painÈers, (?5t) M/M 5,OOO
NaphÈhalene Sul.fonic acid-Formaldehyde Copolymer, Sodium salÈ solNFS
Naphthenic acld NTI
Nonane (all isomers) NÀX S,OOO
NONÀNE NÀN 5, OOO
Nonanoic acid (a11 isomers) NNA
Nonanoic, Trj.decanoic acid mixÈure
Nonene NON 5, OOO
Nonyl alcohol (a1l isomers) NNS 5,OOO
NONYL ÀI,COHOL NNN 5,OOO
NoNYL Al.CoHoL (iso-) NNr 5,ooo
Nonyl MeLhacrylat.e Monomer
Nonyl Phenol NNp 5, OOO
Nonyl Phenol Poly(4-12)et.hoxylaces NpE
Nonyl Phenol Sulfide (90t or less)
Noxious liquid, N.O.S. (17) (iTrade name,n concatns"prlncipal componen
Non-Noxious ).iquld, N.O.S. (18) (nTrade name,¡ conÈalns principal. comp
OcCadecene
Oct.adecenoamlde solut.ion (Oleamide) ODD
OcÈane (all lsomers) OAx s,ooo
oclANE oAN 5, OOO
OcÈanoic acld (all isomers) OÀÀ 5,OoO
Oct.anol (all lsomers) OCX 5,OOO
oclÀNoL oTÀ 5, OOO
OcÈene (aL1 isomers) OTX S,OOO
ocTENE (1- ) olE 5, OOO
ocÈyl AceÈaÈe
Octyl alcohol (iso-, n-) (a11 isomers), SEE OCTANOL (ÀLL ISOMERSIOCX S,ooo
ocTYL Âl,coHol ro¡ 5, ooo
ocÈyl ÀIdehydes oÀ¡,
OcEyl Decyl Àdipate ODÀ
octyl EpoxytalLate oEl
OCÈY]. PhÈhAlAÈE. SEE DI- (2-E1I{YLHEXYL) PHTHÀIATE
OIL, EDIBLE: Babassu OBB
OIL, EDIBLE: Beechnut
OIL, EDIBLE: CasÈor OCÀ
OIL, EDIBLE: Cocoa but.Èer
oIL, EDIBLE: CoconuE OCC

5020
5020
5 019

5097
5121
5115

81.8
81.8
81. ?

0.045
0-045
0.045

1.68
1.68
1.68

286L7
28?34
28'120

29260
284't5
28415
28475

81
81
81

81
81

35
35
35

1.6
1.6
1.6

83.3
81.3
81.3
81.3
83 .1
84.0

0.0
0.0
0.0

0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0

I
I
'l

OK
OK

OK

OK
OK

1.68 0K
1.68 0K
r..68 0K
1.68 0K

OK
OK
OK
OK
OK

OK
OK

OK

OK

so21
s02"t

516 I
516I

290t4
290t4

1.6
1.6

35
35

81
81

9

9
9 0,046
9 0.046

1.68
1.68

5035
5 010
5 010
5 010

5 211
5072
50?2
5072

1.635
1.635
1.635
1.635

82.1
81.5
81.5
81.5

82.L
81.5
81.5
81.5

o.o47
0. 044
0.044
0.044

5001 5011 281.36 1.635 81.3 0.0 8r.3 0-043 1.68 0K

50?9
5079
5001
s001
5 001
5090
510 0

s426
5426
5007
5006
5005
5485
5512

30457
30461
28114
28109
28109
307 95
31060

1.665
1. 655
1.535
1.535
r..635
1.665
1.665

0.050
0.050
0.043
0.043
0.043
0. 051
0.052

r.'t2
L.'12
1.68
1.68
1.58
r.72
L.72

o2

83
81
81
81
83
84

3

3

3

3

3

0

5001
5001

5006
5006

28109
28109

1.635
1.635

81
81

0.0
0.0

81.3
81.3

3

3

0.043
0.043

1.68
1.68

STDVÀP1

li-r

v)
I

I



CÀ¡CT'I,ATIONS FOR CÀPACTTY OF CÂRGO TÀNK VENÎING SYSÎEM

EåRGO

TÀELE III¡ MÀX PRESSURE @ REMOTE ÎÀNK FOR

'VGRtr T MÀ:K ALI.OI{ÀBLE LIQUID TRÀNSFER RÀTE

PIPE SEgt I: LOSS PIPE SECT Ir¡ LOSS
FM REMOTE TK 1O PV FM REMOTE TK TO PV

PRESS
DROP

THRU
PIP'G PRESS

REMOÎE @

TÀNK REMOTE
TO P/v ÎÀNK IS
Wv-a,l1 PV + PÈk <
r HÈot Ploss MDWP

PLoss PÈ.k

(PSl) (Psr)

c
H

R

I
s

MÀJK VÀPOR-
LIQUID ÀIR
TRÀNSF MIX
RÀTE FLOW

(I"ILTR) RATE

Qf Qv-a
(10) (11)
IBBL/ (BBL/
HR) HR)

REQUIRED ÀIR
EQUIVÀLENT

Qa
(L2l

(BBL/
t{R )

(Fr^3 /
HR) (PSI)

PRESS
ACT.OSS

PV
VÀIVE

PV

TOTÀL
LOSS

HEot T

(FT)

IOTAIr
LOSS

GRAND
TOTÀf,
LOSS
HtoE=
I+II

(FT)

HÈ,oÈ I I

(FT)

OIL,
OIL,
o1L,
orL,
OIL,
OIL,
OIL,
OIIJ,
ort,,
OIL,
OIL,
OIL,
OIL,
OIL,
OIL,
OIL,
OIL,
OIL,
OIL,
o1L,
OIL,
ort ,

OIL,
OIL,
ort,,
OIL,
OIL,
OIL,
OIL,
OIL,
OIL,
OIL,
OIL,
OIL,
OIL,
OIL,
OIL,
oIL.
OIL,
OIIJ,
OTL,

EDIBLE: Cod llver
EDIBITE: Corn
EDIBLE: CoÈtonseed
EDTBLE: Fish, N.O.S.
EDIBLE: crapeseed
EDIBLET GroundnuÈ
EDIBLE: HazelnuÈ
EDIBLE: Lard
EDIBLE: Malze
EDIBLE: Must.ard seed
EDIBLE: NuÈmeg BuÈÈer
EDIBLE: Ollve
EDIBLE: Palm
EDIBLE: PaIm kernel
EDIBLE: PeanuÈ
EDIBLE: Poppy
EDIBLE: Raisl.n eeed
EDIBLE¡ Rice bran
EDIBLE: Safflower
EDIBLE: SaLad
EDIBLE: Sesame
EDIBLE: Soya bean
EDIBLE: Sunflower, SEE SIJNFLOWER SEED
EDIBLE: Sunflowe¡ seed
EDIBLE: lucum
EDIBLE: VegeÈabLe, N.O.S.
EDIBI¡E: ¡{aLnut
FUEL: No. I (Kerosene)
FUEL: No. I-D
FUEL: No. 2
FUEL: No. 2-D
FUEL: No, 4
FUELr No.5
FUEL: No. 6

MISC;
MISC:
MISC:
MISC:
MISC:
MTSC:
MISC:

oco
ocs
oFs

OLD

ooL
OPM

oPo
opN

ORP

osF

osB

ocF

SEE COCONUT OII,, FAîTY ÀCID METTTYL

osN
olc
ovG

ooN
ooD
oTl{
OTD
OFR
oFv
osx
oÀs

5,000
5,000
5,000

5 015
50r.5
5 015

50?0
50?0
5070

1.535
1.635
1.635

s,000 5056 5635 31636 1.655 rrtrt*rat 92.2 r*rr*tirr 0.0 82.2 0.054 1.72 OK

OK
OK

OK

81
81
8t

0.0
0.0
0.0

28469
28469
28469

81
81
81

6
Â

6

6 0. 044
6 0.044
6 0.044

1.58
1.68
1.58Àbsôrpt.1on

AliphaÈic
Ànimal, N.O.S.
Àromacic
ÀvLaÈlon F2300
Clarifled
coal

OIL, MISC: CoconuE oIL, eseerlfied,

lÌr

f srovee:.

I



C¡I,CI'I,ÀTIONS FOR CAPÀCITÏ OF CÀRGO TÀNK VENTING SYSTEM

CÀRGO

;;;; ;;;;;-;;;;-;,i;-;.;;;;"i;-- --- "+
OIL, MISC: CoconuÈ ol1, fatÈy acld MeÈhyl EsÈer OCM
OIL, MISC: COCONUÈ Oi).. MCÈhY1 EgÈEr, SEE COCONUT OIL FATTY ACID METIÍY

TÀBLE III: MÀX PRESSURE @ REMOTE TANK FOR
NVGR" T MÀ]( AT,LOI{ÀBLE LIQUID TRÀNSFER R.AIE

MÀX VÀPOR- pIpE SE(f I: LOSS pIpE SECT tt: LoSS
LIQUID ÀIR FM REMOÎE 1K TO PV FM REMOTE ÎK TO PV
ÎRANSP MIX REQUIRED ÀIR PRESS
RÀÎE FLOW EQUMTENT ÀCROSS

c
H

R

I
s

PRESS
DROP

THRU
PIP'G PRESS

REMOTE @

ÎÀNK REMOTE
TO P/V ÎÀNK rs
Wv-a,l1 PV + pÈk <
r HÈoc PLoss MDWP
Ploss PCk

(PSI) (PSI)

(MLIR) RÀ18 PV
QT Qv-a Qa VÀIJVE
(10) (11) (L2l pv
(BBr,/ (BBr,/ (E'F.t,/ (FÎ^3,/
HR) HR) ¡{R) HR) (PSI)

TOTÀI,
LOSS

HCoÈI

(FÎ)

125 .6
, 83.1

TOTAT
LOSS

Ht oÈ.I I

(FT)

GRÀND

101À1
IJOSS

ltÈoÈ-
I+Il

(Fr)

OIL,
orL.
OIL,
OIL,
OIL,
otL,
OIIJ,
OIL,
OIL,
OIL,
o1L,
OIL,
OIL,
OIL,
OI¡J,
OIL,
OIL,
OIL,
OIL,
OIL,
OIL,
OIL,
OIL,
OIL,
OIL,
OIL,
OIL,
OIL,
OIL,
OIL,
OIL,
oIL,
OIL,
OIL,
OIL,
OIIJ,
o1L,
OIL,
OIL,

MISC ¡

MISC;
MfSC r

MISC:
MISC I

MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC I
Mrsc:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC ¡

MISC:
MISC:
MISC:
MISC ¡

MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC;

CoÈÈonseed, facty acid, SEE COTTONSEED OIL. FÀTTY ÀCIDCFT
Croton
Crude OIL
Diesel oDS
Gae, low pour
Gaa, low aulfur
HearÈcuÈ dlsÈil1aÈe
Lanolin
Linseed
Lubricacing oLB
Mineral
Mineral seal oMs
MoÈor OMT
NeaÈsfooÈ ONF
OlÈicica OOI
Palm oÍ1, fat.ty acld MeÈ.hyl EsEer OpE
Palm oil, MeÈ.hyl EsÈer, SEE SEE pÀLM OIL, FÀTTY ÀCID MOPE
PenetraÈlng OpT
Perilla
Pilchard
Pl.ne opr
Range oRG
Residua 1

Resin oRS
Resinous peÈroleum
Road oRD
Rosin ORN
SeaI
SoapsEock OIS
Soya bean (epoxldized)
sperm osp
Splndle OSD
Spray OSy
Tall orIJ
Tal1, faÈty acid TOF
Tanner's OTN
lransformer OTF
Tung OTG
lurbLne OTB

5,000
5, 000

6250
5069

6 319
5122

35479
29880

1.595
1.635

r2s.6
83 .1

r.76
1.68

0.0
0.0

0
0

OK
OK

06
04 I

5, 000 5015 5015 28158 1.535 trtittttt 81. ? ttr***r*r

5, 000 5015 5015 28158 1.635 rrrr*trrt 81.? *rr*r*trr

5,000 5030 523L 2937O 1.535 trrrrtrrr g1.g rrrtirrit

0 0 8I 7 0.043 1.68 0K

0.0 81.7 0.043 1.68 0K

0.0 81.9 0.047 1.68 0K
tn

I

I+ STDVÀP1



CÀI,CUI,AIIONS FOR CÀPÀCITY OF CARGO TÀNK VENTING SYSTEM TÀBLE IIIr MAX PRESSITRE @ REMO?E TÀNK FOR
NVGRtr T ¡4ÀK ÀIJLOT¡ÀALE LIQUID ,RÀNSFER RATE

PIPE SEqt I: LOSS PIPB SECT rI¡ LOSS
FM REMOÎE TK 10 PV FM REMOTE TK TO PV

PRESS

DROP

THRU
PIP'G PRESS

REMOTE @

TÀNK REMOÎE
1O P/V ÎÀNK IS
Wv-a,ll PV + PÈk <
r HÈot Ploss MDWP

Ploss Ptk

(Ps1) (Psr)

c
H

R

r
s

MÀJK VÀPOR-
LIQI'ID ÀIR
ÎRÀNSF MIX
RÀTE FI,OW

(MLTR) RÀTE

QL Ov-a
(10) (11)
(BBL/ lBBr,/
I{R) HR)

REQUIRED ÀIR
EQUIVALENT

Qa
lr2l

lBBr,/
I{R)

PRESS
Àcr.oss

PV
VÀLVE

PV

GRÀND
TOlÀ¡
LOSS
HtoÈ-
f+I I

(FÎ)

TOI.AT
IJOSS

TOTÀI,
LOSSCARGO

OIL, MISC: Whale
OIL, MISC: WhLÈe (mineral)
OIL, MISC! Wood
alpha-Olefins (C13 - C1B) oÀl,r
Olefins (C13 and abovef all lsomers)
Oleic acid oLA
Oleyl alcohol (OCTÀDECENOL), SEE ALCOHOLS (C13 AND ÀEOVE)
olganic Àmine ? 0, sEE AMTNoETHYLDTETHÀNoLÀMINE, ÀMINoET}ÍYL-ETHÀNoLAMTN
PaLm St.earin pMs
n-Paraffins (C10 - C2O) pFN
PenÈadecanol, SEE SEE À¡COHOLS (C13 ÀND ÀBOVE) pDC 5,OOO
PenÈ.aetshylene clycoI
PenÈaethylenehexamlne pEp
Penlane (alL isomers) pTy S,OOO
PErffÀNE (iso-) IpT 5, ooo
PE¡{TÀNE (n-) pTÀ 5, ooo
PenÈanoic acid
Pent.ene (a11 isomers) pTx 5,ooo
PENTENE (1-) PlE 5, OOO
PetroLatum PTIJ
1-Phenyl-1-Xylyl EÈhane pXE
Phosphosulfurized Bicyclic Terpene
PhÈhaLat.e plasÈlcizers, SEE INDMDUÀ! pHTltÀLÀTES
Pinene pIN
Polyalkenyl Succinic Ànhydri.de Ànine
Pol-yalkylene Gl,ycols, polyalkylene clycol Monoalkyl EÈhers mixÈurppx
Polyalkylene Oxide Polyol pAo
Polamlne, Amide mixÈure
Polybutadiene, Hydroryt termlnated
PolybuÈene pLB
Polydimechyls i loxane
PolyeÈby).ene GIycoI
PolyeÈhy).ene Glycol Dimet.hyl EÈher
Polyglycerol
PolyisobuÈylene, SEE POLYBII¡ENE
Polymerlzed EsÈers
Poly(2o)oxyeÈhylene SorblÈan Monooleate pSM
Polypropylene pIJp
Polypropylene clycoL pGC
Pol)æropylene Glycol MeÈhyt Et.her pGM
Polyslloxane
PolysÈyrene Diakyl MaleaÈ.e

( F1^3 /
HR} (PSI)

HtotI

(FT)

HTot I I

(FÎ)

5001 soL2 29139 1.635 rrrir*t*t 91.3 r*rrrr*+r 0.0 81.3 0. 043 1.68 0K

?100
7't 00
10 44

1213 0

L4337
119e0

68103
80495
67265

1-890
2 .0IS
1.890

7 490
7490

L3298
13298

155.3
181.5
r52.9

0.240
0.333
o.234

2.r3

2 -1,2

L72.3
I'12.3

0.0
0.0

{t2.3
L72.3

0.28'l
o.287

74660 1. 93
?4660 1.93

OK

OK

OK

0.0
0.0
0.0

155.3
181.5
152.9

2.22 0K
2.22 0K

OK

OK

35
35

1.6
1.5

0
0

5 000 5035 5232 29379 1.635 **rtrrrrr g2.1 *r*r*rt** 0.0 82.1 0.04? 1.58 0K

0.0 81.1 0.045 1.68 0K
5. 000 5001 5121 28750 1.635 81.1 rrr*tt*rr

81.6
83.4

5, 000
5, 000

0.0
0.0

0.043
0.049

STDVAPl

lt I
,

W)
I

Þ

5 010
5080

5 010
5338

28130
29972

81.6
83.4

1.68
1.68



CÀTCT'I.ATIONS FOR CÀPÀCIIY OF CARGO TÀNK I/ENIING SYSÎEM

CÀRGO

PoÈassium Oleat.e
Propane
n- Propoxypropanol
Propyl Àcetate (lso-)
Propyl ÀceÈaee (n-)
Propyl aì.cohol (iso-)
Propyl alcohol (n-)
Propylbenzene (n-)
iso- Propylcyclohexane
Propylene
Propylene -But.ylene Copolymer
Propylene Dimer
Propylene clycol (1, 2-PROPÀNDIoL)
Propylene clycol Monoalkyl Eeher
Propylene clycol Eehyl EÈher
Propy).ene clycol MeÈhyl EÈhe!
Propylene Polymer (in liguid mixÈurea)
Propylene Îet.¡amer
Propylene Trlmer
Pseudocumene, SEE TR.IMETHYLBENZENES
Rum
sodium Acelate, Glycol, nater solutiona
Sodium ÀcecaÈe solution
Sodium BenzoaÈe solution
Sodium SulfonaÈe
SE.earic acid
SÈearyl alcohol (Octadecanol)
Sulfolane
lallow
Tallow alcohol, SEE ÀI,COHOLS (C13 ÀND AEOVE)
Îal1ow fafÈ,y acld
Tallow À).kyl Nlt,rile
TeÈ.radecanol
l-Tetradecene, SEE THE OLEFIN OR ÀIPIA-OLEFIN ENTRIES
1e tradecylbenzene
ÎeÈ!aeÈhylene Glycol
Te Èrahyd!:onapht.ha lene
TeÈrapropylbenzene, SEE ÀI,KyL(C9-C17) BENZENES
Toluene
TrLaÐæhosphaEe
TribuÈyl phosphaÈe
Trlcresyl PhosphaÈe (less Èhan tt of t.he ortho Lsomer)

TÀBLE III: MÀX PRESSURE @ REMOTE TÀNK FOR
ñVGR¡ T MÀX ÀLLOWÀBLE LIQUID TRÀNSFER RÀTE

t'ÎAX VÀPOR-
C LIQUID ÀIR
H TRÀNSF MIX
R RÀTE FIOW
I (MLIR) RÀ18
t Qt Qv-a

(10) (11)
(BBL/ IBBL/
HR) HR)

REQUIRED ÀIR
EQUIVÀ¡ENT

Qa
(12 )

(BBL/
¡rn)

( FÎ^3/
HR) (PSI)

PRESS
ÀcRoss

PV
VÀLVE

PV

PIPE SECT I: LOSS PIPE SECT II: LOSS
FM REMOTE ÎK TO PV FM REMOÎE ÎK TO PV

PRESS
DROP
TITRU
PIP'G PRESS

REMOTE @

TANK REMOTE
TO P/V ÎÀNK rs
wv-a,1l PV + ptk <
r HÈoÈ Ploss MD¡{P
Plosa Pt.k

(PsI) (PsI)

TOlÀl,
LOSS

Htot I

(FT}

lOTÀJ,
LOSS

GRÀND
lOTÀ.L
LOSS
HÈot.-
I+If

(FT)

POE

PRP
PXP

IÀC
PAT
IPA
PÀ.L

PBZ
IPX
PPL
PBP
PDR

PPG

PGE

PGY

PHE

PTT
PTR

sÀN
SBN

TT't¡

lTD
TBD
lTG
THN

5004

5296

5002

1.635 81.3

83.1

81.4

81.3

85.7

5, 000
5,000
5, 000
5, 000
5,000
5,000

518 0
5185
5300
512 0
5020
5001

5861
5884
5801
5319
5116
5006

32905
33036
325?3
29865
28',Ì27
28108

r..565
1.665
1.66s
1.535
1.635
1.635

86.3
86.5
90.3
84. S

81.8
o1 2

0.058
0. 059
0.057
0.048
0.045
0.043

7.'t2
I.72
r.72
1.68
1.68
1.68

0.0
0.0
0.0
0.0
0.0
0.0

86.3
86.5
90.3
84 .8
81.8
81.3

HÈotI T

(FT)

0.0

0.0 8r-

.1 0.048

.4 0.043

OK
OK
OK

OK

OK
OK

OX

OK

OK

5, 000 5001

s, 000

5, 000

50?0

5002

28093

29136

28085

1.635

1.635

0.0 81.3 0. 043

0.0 83

81.3

81.3
81.4

8S.7

1.68

1.68

1.68

1-.72

SRÀ

sFL 5,000
TLO

TFD

5001 5006 29106 1.635 r*rrtrrta 91.3 *rrr*rrrr 0.0 81-3 0.043 1.68 0K

0.05, 000 5001 5010

5,000
5,000

5001
5004

5 010
5025

1.635

1.635
1.635

1.665

81.3
81.4

0.043

0.043
0.043

0.054

28129

28L28
282L9

31.6 51

r-.68 0K

58
68

1
1

0.0
0.0

OK
OK

OK

OK

TOL 5,000 5150 5637

lBP
TCP 5,000 5001 5019 29190 1.635 rrrrttrrr g1.3 irtr**trr 0.0 81.3 0. 043 1.58

STDVAP].

tl,
I
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EåI,CUIÀTIONS FOR CÀPÀCITY OF CÀRGO ÎÀNK VENTING SYSIEM

CÀRGO

Tridecane
lrldecanoic acid
Tridecanol, SEE À].COHOLS (C13 ÀND À3OvE)
1-lridecene
lrldecylbenzene
Triethylbenzene
Trlet.hylene Glycol
lrleÈhylene Glycol BuÈyI EÈher
lrleÈhylene clycol BuÈyl. Ethe¡ mixÈure
TrleÈhylene Glycol di- (2-eÈhylbuÈyrar.e)
Trlet.hylene Glycol Et.her mixÈ.ure
lrlethylene clycol EÈhyL EÈher
Tliechylene clycol MeÈhyl Et.her
Trlethyl PhosphaÈe
Trllsooct.yl TrLmelllcace
Trl lsopropanolamine
TrlmeE.hylbenzenes (aJ-l isomers)
TRIMETI{TL BENZENB |L,2,5-)
TRIMETITYIJ BENZENE (T,2.3-)
TRIMETITYL BENZENE (T,2.4-I (PSEIJDOOJMENE)

lrlmethy].ol Propane Polyet.hoxylaÈe
2, 2, 4-lrlmethyl pentanediol-1, 3-diisobutyraEe
2, 2, 4 -lrimeEhyl-3 -penÈanoL - 1 - lsobut.yraÈe
lripropylene, SEE PROPÏIJENE TRIMER
Tripropylene Glycol
TrJ.propylene clycol MeÈhyl EEher
Trlxylenyl Phosphate
lurpencine
lurpenÈlne substiÈut.e (Whit.e spirit.), SEE M{ITE SPIRIT
Undecanol
Undecene (1-)
UndecyL alcohol
Undecylbenzene
Vinyl ÀceÈaÈe-fumeraÈe Copolymel
llaxeg:
llÀXES: Candelilla
¡{ÀXES| Carnauba
WÀXES: Paraffin
WÀXES: PeEroleum
White spillÈ, SEE 9¡I{ITE SPIRIT (LOw (15-2ot) ÀROMÀTIC)
Whlle splriÈ (low (L5 - 2Ot) aromaÈic)
fiine, SEE ÀI,COHOLIC BEVERÀGES, N.O.S.

ÎÀ.BLE III: M¡iiK PRESSURE @ REMoTE ÎANK FOR

'VGR' T MAJK ÀLIJO}¡ÀBLE LIQUID TRAIi¡SFER RAÎE

c
H

R

I
s

MÀX VÀPOR-
LIQUID ÀIR
TRÀNSF MIX
RAîE FLOW

(MLIR) RÀTE

Qf Qv-a
(10) (11)
(BBL/ (BBL/
HR) ¡IR)

5,000
s,000

00
00

REQUIRED AIR
EQUIVÀLENÎ

PRESS
ÀcRoss

PV
VÀI,VE

PV

TOTAI
LOSS

TOTÀl,
LOSS

HÈoIT I

(FT)

GRÀND

TOlÀL
LOSS
HtoÈ=
I+II

(FT)

I
81

PIPE SECI r: LOSS PIPE SECT II: LOSS
F'I\4 REMOTE TK 10 PV FM REMOÎE ÎK TO PV

PRESS
DROP
THRU
PIP'G PRESS

REMOTE @

TÀNK REMOÎE
1O P/V TANK rs
Wv-4,11 PV + Pt.k <
* HÈot. Ploss MDWP

Ploss Pt.k

(PSI) (PST)

Qa
lr2l

(BBr'/
t{R)

lFl^ 3 /
HR) (PSI}

HtoÈ I

(FI)

TRD

TDN
TDC
lR.B
TEB
TEG

5010
5009

81.3
81.3

0.043
0.043

5, 000 5002 5 0L9 28:-78 1. 635 rrrrtittr 91.3 trrrirrrr 0.0 81.3 0.043 1.68 0K

5001
5001

28130
28L25

1.635
1.635

81
81

0.0
0.0

3

3

1.68 0K
1.68 0K

1.68 0K
1.68 0K

OK

OK

OK

OK

5,0
5,0

5002
5001

50r.6
5008

28164
28115

r..635
1.635

81.3
81.3

0.0
0.0

I 3 0.043
3 0.043

TGD

?PS 5, 000 5002 5018 28L76 L. 635

TMP

81.3 rrrrrrtlt 0. 0 81.3 0.043 1.68 0K

TIP
TRE
TMB
T].'rD

TME
lPR

5, 000
5,000
5,000
5,000

5 014
501 4
5 014
5 014

5083
5082
5082
5082

28539
28531
28531
28531

1.635
1.63S
1.635
1.635

81
81
81
81

a

6
6
6

ol a

81.6
81.6
81.6

0.0
0.0
0.0
0.0

0.044
0.044
0.044
0.044

1.6S
1.68
1.68
1.68

lcc
lGM
lRP
1PÎ

(LOW (1s-20t) À

r|Ax

r,¡Ax,
t{Àx,

uDc
IJND

UDB

5005
5001

5038
5009

28288
28L22

1.635
1.535

81
81

5,000
5, 000

0.0
0.0

81.4
81.3

U

0

4
3

4
3

04
o4

r.68
1.68

OK
OK

f¡¡

I smveer

H

}¡sL



CåI,CUI,ATIONS FOR CÀPÀCITY OF CARGO TÀNK VE}ÍTING SYSÎEM

CåRGO

Wool grease
Xylenes (ortho-, meÈa-, para-)
XYLENE (M-)
XYLENE (O-)
XYI,ENE (P-)
XYLENOL
Zinc DlalkyldiÈhlophosphaÈe

TÀaLE III: MÀX PRESSURE @ REMOTE TÀNK FOR
NVGR' T MÂJK ÀLLOI{ABLE LTQUID TRANSFER RATE

c
H

R

I
s

MÀX VÀPOR.
LIQUID ÀIR
ÎRANSP MIX
RÀTE PLOI{

(MLIR) RÀTE

Ql. qv-a
(10) (11)
(BBL/ (BBI,/
HR) HR)

REQUIRID ÀIR
EQUIVÀLE¡¡Î

PRESS
ÀcRoss

PV
VÀLVE

PV

(PSI)

TOlAL
Ipss

¡IÈot f

(FT)

lOTÀL
LOSS

GRAND

TOTÀ!
LOSS
HtoÈ-
I+fI

(FÎ)

PIPE SEqf I: LOSS PIPE SECI II: LOSS
¡'¡,I REMOTE ÎK 1O PV F'I'l REMOÎE ÎK TO PV

PRESS
DROP
TI{RU
PIP'G PRESS

REMOTE @

TANK REMOTE
1O P/V TÀNK rS
I{v-a,11 PV + PÈ.k <
r HEol. Pl-oss MDWP
Plose Pt.k

(PST) (PSI)

Qa
(12 )

(BBf,/
HR)

(FÎ^3/
HR)

HtoÈ1I

(FT)

xlt(
XLM

xLo
XLP
XYL

5258
5258
5203
5258
5051

29523
29523
292L2
29523
28360

5051
5 051
5040
5051
5 010

5, 000
5,000
5,000
5,000
5, 000

1.535
1.635
1.635
1.635
1.635

tttttrttr
0.047
0.047
0.046
0.04?
0.044

1.68
1.68
1.68
1.68
1.68

82
82
82
82
81

0

0

0

0
0

6

6

3
6
5

82 .6
82 -6
82.3
82.6
81.5

OK

OK

OK
OK
OK

STDVÀP1

lTt
I
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CALCITIJAÎIONS FOR CÀPÀCITY OF CÀRGO ÎÀNK VENTING SYSTEM

CÀRGO

45 CFR SIJBCHAPÎER D, BUl NOl TÀBLE 30.25-1

ÀROMAÎIC RESIN OIIJ 60
ÀROMÀTIC RESIN OIL 80
ÀROMÀTIC RESIN OILS

ÎÀBLE III: MÀ:K PRESSLTRE c REMOTE TANK FOR
nvGR¡ r !1AX ÀÍJLO¡{ÀBLE LIQUID rRÀNSFER RAÎE

MÀJK VÀPOR- PIPE SECÍ I: LOSS PIPE SECÍ II: LOSS
LIQUID ÀIR F.!IT REMOÎE TK TO PV FI.t REMOÎE TK TO PV
TRÀNSF MIX REQUIRED ÀIR PRESS
RÀTE FLOW EOUIVÂÍ,EMT ACROSS

c
H

R

I
s

TOTÀ¡,
LOSS

Hl.ot.I

(FÎ)

10ÎÀ.L
LOSS

HEoÈ I I

(FT)

GRÀND
TOTÀ¡
LOSS
HÈ.oÈ-
I+II

(FÎ)

PRESS
DROP

TI{RU
PIP'G PRESS

REMOTE @

TÀNK REMOTE
10 P/v ÎANK rs
Wv-a,ll PV + ptk <
r HcoÈ Ploss MDWP

Pl.oss PÈk

(PSI} (PSI)

ÀRS
ÀRS

5 015
5 015

5 015
5 015

PV

1.6
1.6

35
35

81
81

81
s1

(MLTR) RÀTE

Ql Qv-a Qa VAI,VE
(10) (11) (12) pv
(BBL/ (BBL/ (BBL/ (FT^3/
HR) ¡TR) HR} HR) (PSI)

5.000
5, 000

28158
28158

7
7

OK

OK

0.0
0.0

7 0.043
7 0. 043

1.68
r.68

STDVAP].
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coNoco, tNc.

SUMMARY TABLE FOR 'GASOLINE'
(VGR= 1.25 l(S.G.mix: 2-sflì

PRESSURE DROP VS LIOUID TRANSFEB RATE
FROM MOST REMOTE CARGO TANK TO VESSEL VAPOR CONNECTION

PRESSURE DROP IS BASED ON VAPOR-AIR MIX @ VGR T THE INDICATED LIOUID TRANSFER RATE
ITABUI.ATED DATA IS FOR THE INDICATED PRESSURE AT THE SHORE CONNECTIO¡T)

.o

:2{idûsö

RE DROPPR
o.o1.0 PS|G

PRESS.
@ VAP.

CONN.

-o.5 PSIG
PRESS.
@ vAP.

CONN.

0.ot26
0.o480
0.1 055
o.f 846
o.2859

o.0122
o.o464
o.1021
o.1790
o-2777

o.ot 18
o.0452
o.o991
o.173s
o.2684

o.of 15
o.0436
0.0957
o.1679
o.2596

PRESS.
@ vAP.

CONN

o.o1 11
o.0424
o.o926
0.1624
o.2509

PRESS.
@ vAP.

CONN.

PRESS.
@ vAP.

CONN.

t MAXIMUM LIOUID

-cl) 0.3g
o- o.zsofro 0.,
l'JJfr
J o.rs
U)
ct)
u 0.,
LL
fL

0.35

0.05

)
,/)

,///.J

I

I

2r
I

r

1 2 Thousanfu

LIQUID TRANSFER RATE
r 1.0 PSIG o 0.5 pslc 

^ 
0.0 pslc __e_ -0.5

B BL/H R)

GRAPH FOR ''GASOLINE''
PRESSURE DROP vs LIQUID TRANSFER RATE

4

(
PS

0

60 5

IG __e_ -1.0 PSIC

PRESSURE DROP IS BASED ON VAPOR-AIR MIX @ VGR T THE INDICATED LIOUIO TRANSFER RATE
ITABULATED DATA IS FOR THE INOICATED PRESSURE ATTHE SHORE CONNECTION)

F-t

1.25 G.mix: 2-911



DATÀ FOR VÀPOR-ÀIR MIX PRESSI'RE DROP VS LIQUTD TRÀNSFER RÀTE
FROM MOST RN4OTE CÀRC.O ÎÀNK TO VESSEL VÀPOR SI{ORE CONNEqTION

PRESSURE AT VESSEL VAPOR CONNECTION IS ÀSSUMED -

ï

Pl rrnl
-t----=-----

lcåRcora | "casor,rre'
I seec cnev vÀp-ÀrR Mrx

SPEC WT VÀP-ÀIR MIX
À8S VISCOS. VÀP-ÀIR MIX

BÀRGE:
VGRÍMÀK ÀLI.oI, TRANS RÀTE
t OF VGRTMÀ:K ÀüO¡{ TRÀNS RÀTE

SHORE CONNECTION
PRESSTJRE @ REQ'D FI,OW

VAP RECIV'Y PIPING: SECTION I
TNSTDE DIÀMETER

INSIDE ÀRE.À
ROUCHNESS OF PIPE
I,ENgru

Àl{ÀI¡fSIS: SECIION I
VEIþC.TI.¡RU VÀP REC PIPING
CÐEFF. :HE"AD LOSS, ENTRÀNCE
COEFF. :HEÀD LOSS, BB¡DS
NO. OF BENDS
COEFF. :IiEAD I,OSS, VALVE
COEFF.:HEÀD I,OSS, EKIT
HEAD LOSS: E¡¡TRÀNCE
HEÀD I,OSS: BE{DS
HEAD Í,OSS: VALVE
HEAD LOSS: EiKIT
REYNOLDS NO.
REIÀTTVE ROÛGHNESS
MOODY DIÀG FRICIION FÀCTOR
HE"AD LOSS: PIPE
HEÀD LOSS: TOTÀÍ,

VÀP RECOV'Y PIPING: SECTION II
INSIDE DIÀI,ÍÞTER

INSIDE ÀREA
ROUGHNESS OF PIPE
I.ENGTH

ÀNÀLYSIS: SECTION II
VEI.OC.T}IRU VÀP REC PTPING
COEFF. :HEAD LOSS, SNTRÀNCE
CIEFF.:HEAD LOSS, PER BE¡¡D
NO. OF BENDS
CIEFF. :HEAD LOSS, VÀrvE
CþEFF.:HEÀD LOSS, EXIT
HE,AD I,OSS: ENTRANCE
I{EAD LOSS: BE}{DS
HEAD I,OSS: VÀLVE
HEA.D LOSS: EXIT
REYNOLDS NO.
REIÀ"IVE ROT'GHNESS

MOODY DIÀG FRICTION FÀCTOR
HE,AD LOSS: PIPE
HEAD LOSS: TOTÀL
HEÀD I,OSS¡ GRÀND TOTÀT
PRESSURE @ TÀNK

(PI-P2I/Pr
(P1 -P2) /P1 < 1Ot ??
( P1-P2 l

T¿

P

o

Y
7

I
U

JC
)D

M

N

v
I

R

¿

i
E
F

I
iI

CARGO = iGÀSOLINEi

DÀTÀ ñSOI'RGi

VGR -
1.0 PSIG

r.25

UNITSSYMBOL

20
PERCENT
VGRTMÀX

TRANSFER
RÀTE

40
PERCENT
VGRTMAX

TRÀNSFER
RÀTE

60
PERCN¡T
vGR"t4ÀK

TRANSFER

RATE

80
PERCEMT
VGRTMÀX

TRÀNSFER.

RÀTE

100
PERCE¡TT

VGRTMÀK

TRÀNSFER
RÀTE

2.9LT
0.215

0.0190
3.9?E-0?

6250
6250
4375

9.?48

1
226

0
7
I

1
5
0

28.06
0.5

0.972
9

0.65
0

6,113
L06.9't7

't.947
0.000

3.148+05
0.00023
0.01670
?0,601

19L.63't

1.0E-14
0.0000
0.0000

0.00015
0

0
0.000

1.0E-11
0
0

0.000
0.000
0.000
0.000

N/À
1. 8E+11

7.98L
0.6651
0.34't4

0.00015
230

INPIJ:T
(SEE NOTE b)

INPI,'T (SEE NOTE c)
Dr2.09E-5

INPTTT
xtrF
cr42/60

It/ (7 .48a60l

INPI¡T
J +14.7

Kr144

INPÛT
t4/L2

3.14159 rN^2/4
INPUT

INPIIT (SEE NCTE d}

r/o
INPUT

INPI¡I (SEE NûlE e)
IÑPUÎ
INPUT
II{PUT

sa (R^2/2.32.21
VaTa (R^2/2a32.21
vr (R^2/2a32.21
Ha (R^2 /2a32 .21
RrNrC/Er32.2

P/N
IÑPIJT

DDr (Q/N) r lR^2/2a32.21
X+Y+Z+ÀÀ+EE

INPTIT
M/L2

3.L4L59añ^2/4
INPUT

INPÛT (SEE NCTTE d)

r/o
INPUT

INPUT (SEE NOTE e)
INPUT
INPI'T
INPUT

sr (R^2/2a32,21
uaTa (R^2 /21 32 .21

va (R^2/2a32.21
9ta (R^2/2a32.21
RrNrC/Er32 .2

P/N
INzuT

DDr (Q/N) . (R^2/2.32.2')
X+Y+Z+AÀ+EE

FF(I) + FF(II)
(sEE NOTE f)

æ/L44
!II{-14. ?

(TTH-K} /HH

(II -,J)

F-2

PSI 0.2ss9

2.9Lr
0.21-5

0. 0190
3.97E-07

Ws\wsav I,BS/CU FT
CENTIPOISE
# sEc/E:r^2

BBf,/I¡R
BBI,/HR

GAI.,/MIN
cu FTlsEc

PROD. (GÀS}
PROD. (GÀS)

PSFÀ
PSIA
PSIG

2.gLL
0.2L5

0.0190
3 . 9?E- 07

?.981
0.66s1
0.34?4

0.00015
230

SG

u

F
Fca

1.0E-14
0.0000
0.0000

0.00015
0

6250
2500
1?50

3.899

?.981
0.6651
0.34?4

0. 00015
230

rL.22
0.5

o.972
9

0.65
0

0.978
17.116
L.2'tt
0.000

.268+05
0.00023
0.01892
12.791
32.163

1.08-14
0.0000
0. 0000

0.00015
0

0
0.000

r- . 0E- 11
0

0.000
0.000
0.000
0.000

N/n
1.8E+11
N/A

0.000
0.000

32.163
2267 .1L

15.?s
1.05
0.3t

YES
0.0480

6250
1250

875
1.9S0

1.0
L5.7

2260.8

1.0
15.7

2260.8

PSIG
PSIA
PSFÀ

INCHES
FEET

SQ FT
FEET
FEET

FT/SEC

PROD. (GÀ.s)

PROD. (GÀS}
PROD. (GÀS)

PROD. (GÀS)

PROD. (GÀS}
PROD. (GÂS)

INCIIES
FEET

SQ FT
PEET
FEET

FTlSEC

PROD. (GAS)
ROD. GÀS)

PROD. (GASI
PROD. (GÀSI

PROD. (GÀS)

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

IFT
lrr
IFT
IFT
I

I

I

IFT
IFT
I

I

I

I

I

I

I

I

I

I

I

I

I

IFT
FT
FT
FT

FT
FI
FT

P2

ID

IÀ
e
L

v
KE
KB
N

KV
þ(
¡{E
HB

t{v
t{x
R

e/D
f

HP
HL

ID

IÀ
e
L

v
KE

IG
N

KV
to(
HE
HB
HV
HX
R

e/D
f

HP
HL

HLEot.
P1

5.61
0.5

o.972
9

0.65
0

0 -245
4.279
0.319
0.000

6.28E+04
0.00023
0.02118

3.583
8.424

0
0.000

1.08-11
0

0
0.000
0.000
0. 000
0. 000

N/e
1.88+11
N/À

0.000
0.000
8.424

2262 ,6L
15.?1
1.01
0.11

YES
0.0126

2. 911
0.215

o. o19o I

2,gLT
0.2r5

0.0190

6250
3 750
2625

5.849

1.0
LS.7

2260.8

3-97E.-07 lr.rze-oz

7.981
0.6651
0.3414

0.00015
230

1.08-14
0.0000
0. 0000

0. 00015
0

0
0.000

1.0E-11
0
0

0 .000
0. 000
0.000
0.000

N/e
1.88+11
N/A I N/À
0.000 | o. ooo
0.000 I o. ooo

123 . ?s3 | trr. erz
22s7,38 | z:O:-.Se

15.SS | ].s.99
1.18 | r.29
1.2t | 1. 8t

YES IYES
0.1846 |---------l

1
226

6250
5000
3 500

7 .199

22.45
0.5

o.972
9

0.65
0

3 .912
6S.465
5.086
0.000

.51E+05
0.00023
0.017t 1
46.289

]-23.753

0
7
I

1
5
0

?. 981
0.66s1
o.3474

0.00015
230

1.08-14
0.0000
0. 0000

0. 00015
0

16.84
0.5

o.9?2
9

0.65
0

2.20t
38.512
2.86L
0.000

1.88E+05
0.00023
0.01783

27 .L44
70.7r7

0
0.000

1.08-11
0
0

0.000
0.000
0.000
0.000

N/À
1, 8E+11
N/À

0.000
0.000

't0.7L7
2215.99

15.81
1. 11

0. ?t
vEs

0.1055



DÀTÂ FOR VAPOR-ÀIR MIX PRESSURE DROP VS LIQUID ÎRÀNSFER RÀTE
FROM MOST REMOTE C¡RGO TÀNK TO VESSEL VÀPOR SHORE CONNEqTION

PRESSI'RE AT VESSEL VAPOR CONNECTION IS ÀSSUMED =
ITET.l

CARGO:
iGÂSOLINET

SPEC GRAV VÀP-ÀIR MIX
SPEC WT VAP-ÀIR MIX
ÀBS VISCOS. VAP-ÀIR MtX

B,ARGE:

I vcn.uex Àrrrow rRÀNs RÀTE
I OF VGRTMÀK ÀLI,OI{ TRÀNS RATE

SHORE CONNEqTION
SElTING

VÀP RECOV'Y PIPING: SECIION I
INSIDE DIÀrttHfER

I

INSIDE ÀRE.À
ROT'GHNESS OF PIPE
LENqüT

ÀNÀLYSfS: .sEqtfON f
VEIÐC.TI{RU VAP REC PIPING
COEFF. :HEAD I¡OSS, ENÎRA¡¡CE
COEFF. :HF"AD LOSS, BEñDS
NO. OF BENDS
CþEFF. :HEÀD IOSS, VAÍTVE
COEFF. :HEÀD LOSS, E:KIT
[{E"AD LOSS ¡ E¡¡TRÀNCE
HEÀD LOSS: BENDS
HE.AD I,OSS: VALVE
HEAD LOSS: ETKIT
RSYNOIÐS NO.
REIÀTIVE ROI'GHNESS
MOODY DIÀG FRICTION FA TOR
HE,AD LOSS: PIPE
HEÀD I,OSS: TOTAL

VÀP RECOV'Y PIPING: SECIION II
INSIDE DIÀMETER

INSIDE AREÀ
ROUGI{NESS OF PIPE
I,ENGTH

ÀI{ÀLYSIS: SECTION II
VEI.OC.TIIRU VÀP REC PIPING
COEFF. :HEAD IÆSS, ENTR.ANCE
COEFF.:HEÀD LOSS, PER BEND
NO. OF BE}ÍDS
CIEFF. :HEÀD IþSS, vÀrVE
COEPF.:HEÀD IOSS, EXIT
HE.AD LOSS: EN|RN.¡CE
HEÀD I,OSS: BENDS
HE,AD LOSS: VÀIVE
HEÀD I,OSS: EXIT
REYNOIÐS NO.
R.EI,ATIVE ROUGHNESS
MOODY DIÀG FRICTION FÀCTOR
HEÀD LOSS: PIPE
HEÀD LOSS: TOÎÀL
HE.AD LOSS: GRÀND TOTÀTJ
PRESSURE @ TÀNK

IPL-P2I /PL
(Pt -P2 ) ./P1 < lOt ??
(P1-P2)

:P

À

I

Y
7.

ic

l:

M

N

L

P

0

T
U

¿

À

E
F

I
T

F-3

YES

o -oL22

CÀRGO - rcÀSOLINEi

DATÀ iSOI'RSEñ

INPI¡T
(sEE NOTE b)

INPIIT (sEE NOTE c)
Dr2.09E-5

INPUT
xtr!'
c'42/60

H/ (7 .48a601

INPUT
J +L4.7

Kr1{4

INPUT
¡4/12

3.14159iN^2/4
INPT'T

TNPIII (SEE NCrlrE dl

r/o
INPT'T

INPIIT (SEE NOTE e}
INPT,'T
INzuT
INPUT

sa (R^2/2a32.2',,
UaTa (R^2/2a32.2tt

va lP.^2/2a32.21
wa lR^2/2a32.21
RrNrc/Er32.2

P/w
INPTTT

DDr (Q/N) a (R^2/2.32.21
X+Y+Z+ÀÀ+EE

I!ÍPUT
tt/L2

3.14159rN^2/4
INPUT

rNPUr (SEE NOTE d)

r/o
INPTIT

INPIII (SEE NOTE e)
INPTIT
INPI'T
INPUT

si lR^2/2132,21
vrTa (R^2/2a32.21
vt (R^2/2a32.21
Vla (R^2/2a32.21
RfNrC/Er32 .2

P/r¡
INPUT

DDr (O/N) r (R^2/2a32.21
X+Y+Z+ÀÀ+EE

FF(I) + FF(II)
(SEE NOTE f)

æ/L44
HH-14 . ?

(HI{-K) ,/I{H

S)IITfBOIJ

Ws \¡{sav
SG

u

F
Fcg

P2

ID

IÀ
e
L

ICE

KB

N
KV
þ(
HE

HB

tw
l{x
R

e/D
f.

HP
HL

ID

IÀ
e

L

I(E

KB

N

KV
ro(
HE
HB
HV
EX
R

e/D
f

HP
¡¡L

HLt,oE
P1

VGR . L.25
0.5 PSIG <--- r

UNITS

20
PERCEbIT
VGRfMÀK

TRN.¡SFER
R.ATE

40
PERCEÌÍT
VGR*lrtAx

TRÀ¡¡SFER
RÀTE

r,Bs/cu FT
CENTTPOISE
# sEc/FT^2

BBI,/HR
BBI,/HR

GÀT./MIN
CU FT./SEC

PSTG
PSIÀ
PSFÀ

INCHES
FEET

SQ FT
FEET
FEET

FT/SEC

2.9r1
0.208

0.0190
3.978-07

6250
1250

8?5
1.950

2.9LL
0.208

0. 0190
3. 978-0?

(GÀS)
(GÂS)
(GÀS}

FT PROD. (GÀS)
FT PROD. (GÀS}

INCHES
FEEl

SQ FT
FEET
FEET

FT,/SEC

7.98L
0.6651
o.3474

0.0001s
230

5.61
0.5

o.972
9

0.65
0

0 -245
4.2't9
0.318
0.000

5 .088+04
o.000226

0. 02131
3.605
I .446

1.08-14
0.0000
0.0000

0. 00015
0

0
0.000

1.08-11
0

0
0.000
0.000
0.000
0.000

N/À
1.8E+11
N/À

0.000
0.000
8.446

2190,56

0.978
1?.116
T.27L
0.000

L.228+Os
0.000226
0.01892
t2.?97
32.163

0.5
t5.2

2188.8

6250
2500
1750

3.899

0.5
L5.2

2188.8

7.981
0.6651
o.3474

0.00015
270

1. 0E-14
0. o000
0.0000

0.00015
0

0.000
0.000
0.000

N/¡
1.88+11
N/¡

0.000
0.000

32.L63

2211
0.5

0 -972
9

0.65
o

FT
FT
FT
PT

PROD

PROD

PROD

PROD

(GÀS

0

0. 000
1.08-11

0

0

0.000FT PROD

FT PROD

FT PROD

FT PROD

(GÀS}
(cÀs)
(GÀS}
(cÀs)

FT PROD. (GAS)
FT PROD. (GÀS}
FT PROD. (GlqS)

PSFÀ
PSIÀ
PSIG

15 .21
0.51

0. lt

15.25
0 .55
0.3t

PSI

60
PERCENT
VGRTMÀX

TRÀNSFER
RÀTE

80
PERCENT
VGRTMÀK

TRANSFER
RÀTE

2 .9Lr
0.208

0.0190
3.97E-07

2 .911
0.208

0.0190
3.978-07

6250
5 000
3soo I

7.7ee I

0.5
t5.2

2188.8

0.5
]-5.2

2188.8

7.981
0.6651
0.3474

0.00015
230

6250
3750
2625

s.849

7.98L
0.6651
o.3474

0.00015
230

15.84
0.5

0.912
9

0.65
0

2.20L
38.512
2.861
0.000

1.828+05
o.000226
0.01783

27 .L44
70.7L7

3.9L2
68.465
5.086
0 .000

. {38+05

. ooo226
0.01719
46.515

L23.9'18

)) .45
0.5
9't2

9

.65
0

0
0.000
0E-11

0

0

0.000
0.000
0.000
0.000

0

0

1. 0E-14 L.0E-1{
0.0000 | o. oooo
0.0000 | o.oooo

0.00015 | o.ooo15

0

0.000
1.0E-11

0
0

0. 000
0.000
0.000
0.000

N/¡
1.88+11
N/À

0.000
0.000

7 0 .7L7
2L95.49 | 2203.51

15.30
0.60
0.7t

YEs lyes
0.0464 | o.Lo21

---------l

0

N/e
1.8E+11
N/À

0. 000
0.000

L23.978
22L4.s8 | 2228,7O

1s.3s | ls.48
0.68 | o.7s
1.2r1 1.81

rEs lyss
0.1790 | 0.217L

t---------

1

100
PERCE¡IT
VGRTMÀX

TRÀNSFER
MI!

2.9LL
0.208

0.0190
3.978-07

6250
6250
4375

9.748

0.5
15.2

2188.8

7.981
0.6651
o.3474

0.00015
230

28.06
0.5

0.972
9

0.65
0

6.113
LO6.9?1

7.947
0.000

3.04E+05
0.000226

0. 01576
70.850

191.887

1.0E-1,¡
0.0000
0.0000

0.00015
0

0
0.000

1.0E-11
0

0
0.000
0.000
0.000
0.000

N/À
I.8E+11
N/À

0.000
0.000

191.88?



DÀTÀ FOR VAPOR-ÀIR MIX PRESSURE DROP VS LIOUID TRÀNSFER RÀ18
FROM MOST REMOTE CÀRGO ÎÀN¡( TO VESSEL VÀPOR SHORE CONNECTION

C-\RGO = ñcASOLINE' VGR =
PRESSURE AT VESSEL VAPOR CONNECTION IS ÀSSUMED = O.O PSIG

ITEM I DÀTÀ "souRcEr SYMBOL)

L.25

UNITS

20
PERCENT
VGRTMÀX

TR,ANSFER
RÀTE

40
PERCENT
VGR*MÀX

TRÀNSFER
RÀTE

60
PERCENT
VGRtI'tÀK

TRÀNSFER
RÀTE

80
PERCENT
VGRTMÀK

TRÀNSFER
RÀTE

100
PERCENI
VGRTMÀX

TRÀNSF8R
R.ATE

À

E

CÀRGO:

"GÀSOLINET
SPEC GRAV VÀP.AIR MIX
SPEC ¡{T VAP-ÀIR MIX
ÀBS VrScOs. VÀP-ÀIR MIX

BÀRGE:
VGRTMAX À¡JJOW TRÀNS RATE
t OF VGRAM¡UK ÀLLOW TRÀNS RATE

SHORE CONNEqTTON
SHITING

VÀP RECOV'Y PIPING¡ SECIION I
INSIDE DIÀI"fETER.¡
INSIDE ÀRE.A
ROÍEHNESS OF PIPE
IJENGTI{

ÀI{AI¡YSIS: SEelfON I
VEI¡C.THRU VÀP REC PTPING
COEFF. :IIEÀD LOSS, ENTRANCE
COEFF. :HF"AD LOSS. BENDS
NO. OF BENDS
COEFF. :HEAD LOSS, VÀfrVE
COEFF. :HE"ÀD LOSS, E:KIT
HEAD LOSS ¡ Eli¡:fRN,ICE
HEÀD LOSS: BB{DS
}IE,AD IOSS: VAI¡VE
HEAD LOSS: EiKIT
REYI{OIJDS NO.
RELÀTIVE ROUGHNESS
MOODY DIÀG FRICTTON FACÎOR
HE"AD IþSS: PIPE
HEÀD IOSS: TOTÀI¡

VÀP RECOV'Y PIPING: SECIION II
INSIDE DIÀIfETER

i

INSIDE ÀREÀ
ROT'GHNESS OF PIPE
LENGT1T

N{ALYSIS: SECIION II
VELOC.THRU VÀP REC PIPING
COEFF. :HEAD IOSS, ENTRÀNCE
CìCEFP.:HEÀD LOSS. PER BEND
NO. OF BÐ¡DS
CIEFF. :HEÀD LOSS. VALVE
CIEFP. :HÊAD ¡,OSS, EXIT
HEAD I,OSS; SNTRÀNCE
HEAD I,OSS: BENDS
HEÀD I,OSS: VÀI,VE
HEAD LOSS: EXIT
REYNOIÐS NO.
REI,ÀIIVE ROUGHNESS

INPUT
(SEE NOTE b)

INPUT (SEE NOTE c)
Dr2.09E-5

INPTIT
xt.F
Ga42/ 60

H/ (7 .48a601

SG

I{s\t{sav
u

F
Fcg

P2

ID

IÀ
e
L

t(E
KB
N

KV
to(
HE
HB

t{v
¡Ð(
R

e/D
f.

HP
HL

to

¡^
e
L

ICE

xa
l¡
rv
g
HE

HB

HV

HX

R

e/o
t

HP

HL

I

INPIIT
\t +14.7

Kr1{/¡tJ

P

o

MOODY DIAG FRICTION FACTOR
E I HEÀD LoSS: PIPE
F I HEAD Loss: ToTÀr

HE.AD LOSS: GRAND TOTÀL
PRESSI'RE @ TÀNK

I
n

(Pl-P2)/P1
(P1 -P2) /P1 < lot ??
(P1-P2)

INPUT
t4/ L2

1.L4r59.N^2/4
INPUT

INPTID (SEE NCrrE d)

r/o
INPUT

INPIJT (SEE NOTE e)
INPUT
INPUT
INPI¡T

sa (R^2/2a32.2\
vart lR^2/2a32.21
vr (R^2/2a32 -21
vr (R^2/2f32.21
RrNrc/Er32.2

P/N
INPI¡T

DDr (Q/N) a l?^2/2'32.21
X+Y+Z+ÀÀ+EE

INPUT
tíl L2

3 .14159*N^2/4
INPIIT

INPI'Î (SEE NOTE d)

f/o
INPUT

INPUT (SEE NoTE c)
INPUT
INPIIT
INPI'T

st (R^2/2a32.21
g,Ta (R^2/2132.21
vî (R^2/2a32.2t
Ha (R^2/2.32.21
RrNrC/Er32.2

P/N
INPUT

DDr (Q/N) a (R^2/2Í32.21
X+Y+Z+ÀÀ+EE

FF(I) + Ff'(II)
(SEE NOTE f)

æ/L44
tfl{- 14 . 7

(HH_K) ,/r{H

( II -J)

T
U

Y
7

;c
)D

M

N

À

oÈHLÈ

;
I

P1

LBS/CI FT
CENTIPOISE
# sEc,/FÎ^2

BBL/HR
BBT,/HR

GÀIJ¿/MIN
cu F:r/sEc

2.9LL
0.201

0.0190
3.97E-07

2 .9TL
0.201

0.01-90
3.978-O'1

PSIG
PStÀ
PSFÀ

6250
1250

8?5
1. 950

0.0
14.7

2116 .8

1.0E-14
0.0000
0.0000

0.00015
0

6250
2500
1750

3.899

0.0
L4.7

2116.8

PROD
PROD

PROD

PROD

fT PROD

FT PROD

FÎ PROD

FÎ PROD

(GÀS)
(cÀs)
(GÀS)
(cÀs) 

|

I

(cÀst 
I

(c^s)l
(GÀsll
(cÀs) 

|

I

I

I

(cÀs) 
I

(GÀS)
(GÀS}

7.981
0.6651
0.3474

0.00015
230

5 .51
0.5

o .972
9

0 .65
0

0.245
4.279
0.318
0.000

5.888+04
o.000226

0. 02145
3 .629
8.469

INCHES
FEET

SQ IT
FEET
FEET

FTlSEC

't .98L
0.6651
0,3474

0.00015
230

0.01919
L2.9?4
32 .340

1.08-14

22
0.5
912

11

FT
FT
FT
FT

9
0.65

0
0. 978

17 .116
L.2'tr
0.000

1.18E+05
0.000226

FT PROD. (GÀS)
FT PROD. (GÀS)

INCHES
FEET

SO FT
PEET
FEEiT

FrlsEc
0

0.000
l.0E-11

0
0

0.000
0.000
0.000
0.000

N/À
1,.88+11
N/e

0.000

YES
0 .0118

0. 00
0.00

0.000

0
0.000

1.0E-11
0
0

0.000
0.000
0.000
0.000

N/À
1. 8E+11
N/A

0.000
0.000

32.340

00
00
15

0

.30

.75

.05
0.3t

2L23
14

0

FT PROD.
FT PROD.
FT PROD.

PSFÀ
PSIÀ
PS IG

00
69
50
1L
01
.1t

0.0
8.4

2LL8,
14.
0.

0

2.911
0.201

0.0190
3 . 97E-O?

625 0
3750
2625

5.849

2Lr6

0
7
I

9
0.65

0
2.20L

7.981
0.6651
o.3474

0.00015
230

r.6.84
0.5

o.972

38.512
2 .86r
0.000

. ?6E+05

.oo0226
0.01?97

27 .35'l
?0.930

1
0

0

1.0E-14
0.0000
0.0000

0.00015
0

0. 00
0.00
0.00
0.000

N/À
1. 8E+1L
N/À

0.000
0.000

?0.930
2r3L.O7

14.80
0.10
0.7t

rEs
0.0991

00
-t

0
0
1
0
U

0
0
0

2.9LL
0.201

0.0190
978-07

2.911
0.201

0.0190
3 -978-07

6250
6250
4375

9.748

7.981
0.6651
0.3474

0.00015
230

6250
5000
3500

7.799

0.0
t4.7

2116.8

0.0
14.?

2116.8

?.981
0.6651
0.3474

0.00015
230

22.45

1.0E-

0.5
28.06

0.5
0 -9't2

9

0.65
0

6 .113
LO6.9't7

7 .947
0.000

2.948+05
o.000226

0.01682
?1.113

192.150

o -972
9

0.65
0

3.912

2.358+05
o . 000226

0.01728
46.756

L24.2L9

68.465
5.086
0.000

14
00
00
15

0

.00

.00
000

0
0.000

r.0E-11
0
0

0. 000
o.000
0.000
0 .000

N/e
1.89+11
N/À

0.000
0.000

L24.2L9
2r4r.?g

]-4.87
0.1?
t,2t

rEs
0.1735

1.0E-1{
0.0000
0.0000

0.00015
0

0

0.000
1.08-11

0

0

0.000
0.000
0.000
0.000

N/À
l. , 8E+11
N/a

0. 000
0.000

192.150
2155 .44

L4.97
o.27
1.8t

YES
0.2684

F-r+

PSI
YES

0.0452



I
CARGO:

rGÀSOIJINE i
SPEC GR.AV VÀP-ÀIR MIX
SPEC WT VAP-AIR MIX
ABS VISCOS. VÀP-ÀIR MIX

I aance:
I vGRrMÀx À¡Lotr rRÀNs RATE

I t ot vcn*uex Al,¡,ott rRÀNs RÀTE
I

SHORE CONNEErION
SgTTING

VÀP RECOV'Y PIPING: SECTION I
INSIDE DIÀ¡.ÍETER.

INSIDE ÀRE,À
ROUGHNESS OF PIPE
¡,Ellqm

NiIAI¡YSfS: SECIfON I
VEIOC.TTIRU VÀP REC PIPING
COEPF. :ltEÀD LOSS, BITRÀÌ{CE
COEFF. :HEÀD LOSS, BEÌ{DS
NO. OF BENDS
COEFP. :HE"AD LOSS, VAf,VE
COEFF.:HEAD IþSS, EXIT
HEAD LOSS: Ð¡TRANCB
HE,AD LOSS: BE:IDS
HE.AD IOSS: VÀLVE
IIEN) LOSS: EXIT
REYNOIJDS NO.
REIÀTIVE ROIJGHNESS
MOODY DIÀG FRIq TON FÀCTOR
HE"AD I,OSS: PIPE
HEÀD I,OSS: TOTÀL

VÀP RECOV'Y PIPING: SECTION II
INS¡DE DIÀ¡4EÎER

INSIDE ÀRE,A
ROI'GHNESS OF PIPE
LENGTH

N{ÀLYSIS: SECTION II
VEI.OC.THRU VÀP REC PIPING
COEFF. :HEÀD IOSS, ENTRANCE
COEFF.:HEAD IOSS, PER BEND

- I ¡¡o. oF BENDS
v I coEFF.:HEAD Loss, VÀLVEr I CoEFF.:EEAD Loss. EXIT

tfEAD LOSS: ENTRÀNCE
HEÀD LOSS: BÐIDS
HE,AD LOSS: VÀLVE
EE"AD LOSS: EIKIT
REYNOLDS NO.
REI,ÀTIVE ROUGHNESS
MOODY DIÀG FRICTION FÀCTOR
l{EÀD IOSS: PIPE
HEAD I,OSS¡ TOTÀL
HEÀD LOSS: GR.AND TOTÀ!
PRESST'RE @ TÀNK

IPL-P2l-/PL
(Pl -P2) /P1 < 1Ot ??
(Pl-P2)

I

T
U

P

0

Y
z

M

N

€c
DD

R

!
ÀÀ

:E
:t

DATÀ FOR VÀPOR.ÀIR MIX PRESSURE DROP VS LIOUID TRÀNSFER RÀTE
FROM MOST REqOTE CåRGO TANK 10 VESSEIJ VÀPOR SHORE CONNEqrION

CÀRGO = iGÀSOLINEN VGR =
PRESSURE ÀT VESSEL VÀPOR CONNECTION IS ÀSSITMED E -O.S pSIc

DÀTÀ TSOURCE¡ SYMBOL

L.25

IJNITS

20
PERCENT
VGRIMÀX

rRÀNSFER
RÀTE

40
PERCENT
VGRAMÀX

TR¡NSFER
RÀTE

50
PERCENT
vGRrt4Àx

TRÀNSFER
RÀTE

80
PERCÐ{T
vGR*¡4AX

TRÀNSFER

RÀTE

100
PERCENT
VGRTMAX

TRÀNSPER
RÀTE

INPUT
(SEE NOTE b)

INPI,}T (SEE NOTE c}
Dr2.09E-5

INPUT
xtrF
Gr42/60

H/ (7 -48,60!,

\wsav
SG

u

F
Fcg

Ws LBS¿/CU FT
CE¡üIIPOISE
# sEc/F:r^2

BBL/HR
BBL,/HR

GÀ¡,/MIN
cL FI,/SEC

2.9TL
0.194

0.0190
3.978-07

INqUT
J +14.?

K* 144

X+Y+Z+AÀ+EE

INPT'T

625O
1250

875
1.9S0

?.981
0.66sr.
o.3474

0.00015
230

INCHES
FEET

SQ F:T

FEET
FEET .

FTlSEC

FT PROD.
FT PROD.
FT PROD.
FT PROD,

P2

ID

IÀ
e
L

v
I(E
KB
N

KV
¡o(
HE
HB
HV
tÐ(
R

e/D
t

HP
HL

ID

IA

L

IG
I(B
N

KV
þ(
HE
HB
HV
tD(
R

e/D
f

HP
HL

.HLTOE
P1

PSIG
PSIÀ
PSFÀ

-0.5
t4.2

2044.8

INPUT
M/12

3 .14159rN^2/4
INPIÛT

INPIIT (SEE NOTE d}

r/o
INPfJT

INPttT (sEE NcrrE e)
INPUT
INPUT
INPUT

sr (&^2/2a32.21
vrta (R^2/2a32.21

va lR^2/2'32.21
vtr (R^2/2'12.21
RrNrC/Er32.2

P/N
INPUT

DDr (Q/N) a (R^2/2a32.21

(GÀS)
(GÀS)
(cÀs)
(GÀS}

(GÀS)
(GÀ,s}

(GÀS)

PROD. (cAS) |

5.51
0.5

0.972

0
9

65
0

{5
79
18
00
o4

0
0.000
0E- 11

0
0

0.000
0.000
0.000
0.000

o.2
4.2
0.3
0.0

5.68E+

F-T PROD. (GÀS)

FT PROD. (cÀS)

INCHES
EþÞ 

SQ FT
FEET
FEET

FT/SEC

0. 000225
0.02159

3.652
8.493

1.0E-14
0.0000
0.0000

0 .0001.5
0

M/tz
3.L4L59aN^2/4

INPUT
INPT'T (SEE NOTE d)

Í/o
INPUT

INPUT (SEE NoTE e)
INPI¡T
INPUT
INPUT

s. (R^2/2132.21
u,1* (R^2/2'32.21
v, lR^2/2a32.21
wa (R^2/2132.21
RrNrC/Er32.2

P,/N
INPUT

DDr (Q/N) a (R^2/2132.21
X+YrZ+ÀA+EE

FF(I) + FF(II)
(SEE NOTE f)

æ/r44
I{H- 14 : 7

(lrH-K) /rtr{

(GÀS)

PSI

I

F"î
FT
F1
FT

PROD

PROD

PROD

FT PROD.
FT PROD.
FT PROD.

PSFA
PSIÀ
PSIG

I
(cÀs) 

|
(cÀs) 

|

N/À
l.8E+11
N/À

0. 000
0.000
8.{93

2046.45
L4.2L
-0.49

0.11
YES

0.0115

II
IiT

(II-J}

F-s

2.gLL
0.194

0.0190
3.978-07

6250
25 00
175 0

3.899

2.9TL
0.194

0.0190
3.97E-0?

6250
3750
2625

5.849

2.9L!
0.194

0.0190
3 . 978- 0?

6250
5000
3500

7 .'t99

-0
14

0442

.5

.2
-8

9
65

0
78
16

-0.5
L4.2

2044.8 2044

5
2
I

22.45
0.5

o.972

-0
14

46
08
00

?.981
0.6651
o.J474

0. 00015
230

7.981
0.6651
0 .3474

0.00015
230

?.981
0.6651
0.3474

0.00015
230

3 .9r.

2.278+05
0.000226
0.01?3?
4?.013

L24 -477

YES

0.16?9

.22
0.5
972

11 16 .84
0.5
972

9
0.65

0
2 -20L

0
9

5
0

2
5
6
0

6

0.9
1?.1
L.2'tL
0.000

.l.4E+05
-oo0226
0.01918
L2.9't4
32.t40

0.0000
0.000r.5

0

0
0.000

1.0E-11
0
0

0.000
0.000
0.000
0.000

N/À
1.8E+11
N/¡

0.000
0.000

32.340
2051.08

L4.24
-0.46

0.3t
YES

0.0435

38.512
2.861
0.000

L.708+05
o.000226
o.ol'l9'l
2't.35'l
?0.930

0. 0000
0.0000

0.00015
0

0

0.000
1.08-11

0
0

0.000
0.000
0. 000
0. 000

N/À
1.88+1L
N/À

0.000
0.000

?0.930
2058.58

14.30
-0.40

0. ?t
YES

0.09s7

1.08-1¿1
0.0000
0.0000

0.00015
0

0
0.000

1. 0E- 11
0
0

0.000
0.000
0. 000
0. 000

N/À
1. 8E+11
N/e

0.000
0. 000

L24.47'l
2068.98

L4 -37
-0.33

68
5
0

L
0

1.0E-14 | 1.OE-14
o. oooo I

2t

2.9L1
0. t-94

0. 0190
3.978-0?

6250
625O
43't5

9.748

-0.5
L4.2

2044.5

?.981
0.6651
0.34't4

0.00015
230

28.06
0.5

0.972
9

0.65
0

6 .113
106.977

't.947
0.000

2.84E+05
o.000226
0.01689
71.391

).92 .427

1.08-14
0.0000
0.0000

0.00015
u

0
0.000

1.08-11
0
0

0. 000
0.000
0.000
0.000

N/À
1.8E+11
N/À

0.000
0.000

L92.427
2082.L8

L4.46
-0.24

1.8t
rEs

0.2596



DÀTÀ FOR VÀPOR-ÀIR MIX PRTSSURE DROP VS LIQUID TRÀNSFER &ÀTE
FROM MOST REMOTE CÀRGO TÀNK TO VESSEL VÀPOR SHORE CONNECTION

CÀRGO = üGÀSOLTNET

20
PER@¡:T
VGRTMÀX

TRÀNSFER

RÀTE

40
PERCENT
VGRTMÀX

TRANSFER
RÀTE

PRESSITRE ÀT VESSEIJ VÀPOR CONNECTION IS ÀSSUMED =
IÎHq DAlÀ 'SOtRCEi

VGR -
-1.0 PSIc

1.25

IJNITSP SYMBOIJ

60
PERCEÑT
VGRiMÀX

TRÀNSFER
RÀTE

80
PERCENT
VGRrl,lÀX

TRANSFER

RATE

100
PERCENT
VGRTMÀX

TRÀNSFER
RÀ18

Y

-u
)D

A

L

P

o

T
U

M

N

I
F

I
,t

R

v
I

À

CåRGO
NGÀSOLTNEN

SPEC GRÀV VÀP-ÀIR MIX
SPEC T{T VAP-ÀIR MIX
ÀBS VISCOS. VÀP-ÀIR MIX

BÀRGE:
VGRTMÀX ÀLLOW TRÀNS RÀTE
t OF VGRTMAX ÀTJLOI{ TRANS RÀTE

SHORE CONNECTION
SETÎING

VÀP RECOV'Y PTPING: SECITON I
INSIDE DIÀÌIÍETERi

I¡¡SIDE ÀREÀ
ROUGHNESS OF PIPE
LENGTI{

ÀI{ÀI¡YSIS: SEqrrON I
VEIOC.TT{RU VÀP REC PIPING
COEFP. :HEÀD LOSS, ENTRANCE
COEFF. :HEAD I,OSS, BENDS
NO. OF BENDS
COEFF. :I{EAD LOSS, VÀLVE
COEFF. :IIEAD LOSS, EiKIT

I unao ross, ENTRANCE
l{EÀD LOSS: BENDS
HEAD I,OSS: VÀI¡VE
IIEAD LOSS¡ EXIT
REyNOÍÐS NO.
REIÀTIVE ROUGHNESS
MOODY DIÀG FRICTION FACTOR
HEAD I,OSS: PIPE
EEÀD LOSS: TOTÀL

lvÀP R:clv'y prprNG: sEcrroN rr
I rrsroe DIÀITTETER

INSIDE ÀRE.A
ROUGHNESS OF PIPE
LENGTT{

ÀNÀLYSIS: SECTION II
VEI¿C.TI{RU VAP REC PIPING
COEFF. :HEAD LOSS, ENTRÀNCE
CI)EFF.:HEÀD IOSS, PER BEND
NO. OP BENDS
CIEFF. :HEÀD ¡¡SS, VÀ.LVE
COEFF.:HEÀD IOSS, EXIT
HEAD I,OSS: EITTRÀNCE
HEAD IþSS: BENDS
HEAD LOSS: VÀLVE
HE.A.D IþSS: EJKIT
REYNOLDS NO,
REI,ÀTIVE ROUGHNESS
MOODY DIÀG FRICTION FA TOR
HEÀD LOSS: PIPE
HE,AD LOSS: TOTÀL
HEAD I,OSS: GRN{D TOTÀL
PRESSURE @ TANK

(Pr - ez¡ 7 pt"
(Pl -P2) /Pt < 1ot ??
(P1-P2)

INPI'T
(SEE NOTE b}

INPUT (SEE NOTE c)
Dr2.09E-5

I$PUT
xtrP
Gr42 / 60

H/ l7 .48*6Ol

IIÍPUT
.t +14. ?

K.144

INPTIT
Ml12

3.14159rN^2/4
IÑPUT

INP(IT (SEE NOTE d}

r/o
INPUT

INPI}T (SEE NOÎE e}
INPUT
Ir¡nn
INPUT

sr (R^2/2a32.21
vrÎa lR^2/21)2.21
v. 1&^2/2132.21
wr (R^2/2132.21
RrNrC/Er32 .2

P,/N
I!ÍPUT

DDr (Q/N) * (R^2/2132.21
X+Y+Z+ÀÀ+EE

INPTIT
t4/L2

3.14159rN^2/4
INPI'T

INPUT (SEE NOTE d)

Í/o
INPUT

INPUT (SEE NOTE e)
INPUT
INPUT
INPUT

sa (R^2/2.32,2'
uaTr (R^2/2'32.2t
vr (R^2/2t32.21
wa (R^2/2132.21

RrNrC,/Er32 .2
P/N

INPI T
DDr (Q/N) a (R^2/2a32.2t

X+Y+Z+ÀÀ+EE
FF(I) + FF(II)

(SEE NOÎE f}
æ/L44

I{H-14.7
(¡TH-KI ,/HH

av
SG

l{s
u

F
Fcg

Ws\ LBS,/CU rT
CEIIIIPOTSE
* sEc/FT^2

BBI,/HR
BBL/HR

GÀ],/MIN
CT' FT,/SEC

P2

ID

IA
e
T)

v
KE
I(B
N

KV
þ(
I{E
}IB
!w
HX
R

e/D
f

HP
HL

ID

IA
e
L

KE
KB
N

KV
þ(
HE
HB

HV
l{x
R

e/D
f

HP
HL

HLt.ot
P1

PSIG
PSIA
PSFÀ

INCTTES

FEEl
SQ FT
FEET
FEET

F'T/SEC

(GÀS

PT
FT
FT
F1

PT
rl
FT

PROD.
PROD.
PROD.
PROD.

(GÀS)
(GÀ.s)
(GÀSI

FT PROD. (GÀS}

lFr PRoD. (cÀs)
I

INCHES
FEET

SQ FÎ
AEET
E LLI

FT PROD.
FT PROD.
FT PROD.
FT PROD.

(GÀ^s}

(GÀS}

Fr/sEc

(cÀs) 
|

(cÀs) 
|

PROD. (GÀS}

PROD. (GÀS)

PROD. (GÀS)

PSFÀ
PSIÀ
PSIG

PSI

2.9LL
0.187

0.0190
3.978-0'ì

6250
L250

875
L.950

7.981
0.56s1
0.34?4

0.00015
210

5.488+04
o.000226
o.o2L14

3 .67't
8.519

r. 0E-14
o.0000
0.0000

0.00015
0

artrttttt

0
0.000

1.08-11
0

0

0 .000
0.000
0.000
0.000

N/À
1. 8E+11
N/A

0.000
0.000
I .519

L974.40
13.?1
-0.99

0.1t
YES

0. 0111

-1.0
13. ?

L972 -8

5.61
0.5

o.9?2
9

0.65
0

0 .245
4 -279
0.318
0.000

2.9Lt
0.18?

0.01-90
978 -073

7.981
0.665:.
0.34?4

0.00015
230

1..08-14
0.0000
0.0000

0.00015
0

2.9LL
0.187

0.0190
3.978-07

625 0
3750
2625

5.849

-1.0
13.?

L9'12 .8

0.3474
0.00015

230

16.84

6250
250 0
175 0

3.899

-1.0
LJ.1

L9'r2.8

LT.22
0.5

0.9't2

?.981
0.6651

3S

.00

.00
000

9

0.65
0

o.979
1?.116
L.27L
0.000

1.108+05
0. 000226
0.01948
13.177
32.542

2.86L
0.000

1.64E+05
0 . 000226
0.01813
2't .590
?1.163

0.5
-972

9
0.65

0
.20L
.5L2

14
00
00
t5

0

1.
0
0

0.

0
0.000

1. 0E-11
0
0

0.000

0E-

0
0.000

1.08-11

0.00
0.00
0.00
0.00

N/¡

o
0
0
0
0
0

1.88+11
N/À

0.000
0.000

32.542
19?8.90

13.?4
-0.96

0.3t
YES

0 . 0424

0. 000
0.000
0.000

N/À
1. 8E+11
N/A

0.000
0.000

?1.163
1986.14

13.79
-0.91

0. ?t
yEs

0 .0926

3.9?E-0? | 3

2.911
0.18?

0. 0190

6250
5 000
3500

7.'t99

-1
13

9721

0

7
I

3.9L2
68.465
5.086
0.000

2.198+05
0.000226
0.01748
47 .290

r24.753

7

OE

.981
6651
3474
0015
230

22.45
0.5

o.972
9

0.65
o

0
00
11

0
0

00
00
00
00

1.0E-1
0.000
0.000

0.0001

4
0
0
5
0

0

0.0
0.0
0.0
0.0

N/l
1.88+11
N/À

0.000
0.000

L24.75!
1996.18

13.86
-0.84

r -2+
YES

0.1624

2 .911
0.187

0. 0190
9'tE-0't

-1
13

L972

6250
6250
4375

9.748

?.981
0.6651
o.3474

0.00015
230

0
7
I

28.06
0.5

0 -9"ì2
9

0.65
0

6.1.13
106.977

't.947
0.000

2.748+Os
0 ,000226
0. 01695
71.685

L92.72L

1.0E-14
0.0000
0.0000

0.000r5
0

0

0.000
t .0E-11

0
0

0.000
0.000
0.000
0.000

N/À
1.88+11
N/À

0.000
0.000

L92,72L
2008.92

13 .95
-0.75

1.8t
YES

0 .2509( rr-.r)
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)TES:

FOR ÎRÀNSFER RÀTE VS PRESSI'RE DROP

46 CFR 39.30.1 (b} REQUIRES TI{AT, FOR GÀSOLINE. CRIJDE OIL, ÀND BÐIZENE, PRESST'RE DROP
THROUGH T¡IE VAPOR coLITEmION sYsTEM FROM THE MOST REMOTE CÀRGo TÀNK To THE vESSEIJ VÀpoR
CONNECTION MUST BE DETERMINED BÀSED ON À 50 PERCENT CÀRGO VAPOR ÀND ÀIR MIXTI'RE. PER
DÀIJTON'S LA¡{ OF PÀRTIÀIJ PRESSITRES, ÀND ÀsSttMINc THE MIXTTRE IS solso By voLtME, THE SpEcrFrCGRÀVITY OF THE MIXTT]RE CAN BE DETERMINED À5 FOLI¡OWS:
sGmix- I tn/zl rMwair) + ( (N/2) rMwcargo) / (¡¡*MWair) I{HEREN. TOTÀ.I¡ NO. MOT,ECT'I]ES PER UNIT VOLIJME MWAIT = MOLECTII,AR ¡{EIGHT OF AIR

Mwcargo = MOLECUIÀR ¡{EIGET OF CåRGO VAPORSGmfx - 0.5 * (MWair + Mwcargo) / ¡,rrair
À CORRESPONDING REI,ÀTIONSHIP IN TERMS OF SPECTFIC GR.AVITY IS:
Scmlx - (SGair + SGcargo) / 2
FOR PRODUqIS OTHER THA}¡ ÎHOSE CITED ÀBOVE, THE SPECIFIC GPÀVITY OF TH8 MIX CÀIT BE DEIERMINED ÀS:SGmlx = ttv-a,115 / Wa,lls ÍíHÊRE
¡rv-4,115 ' vÀPoR-ÀrR Mrx wErcHT DEsfsrrr, & wa-115 - ÀrR wgrGlfr DENsrry, BorH ÀT 115 DEc F.THE SPECIFIC }¡EIGHT OF TI{E VÀPOR/ÀIR MIXTORE IS
OBÎAI¡¡ED BY MT'LTIPIJYTNG THE SPECIFIC GEAVITY OF THE
VÀPOR./ÀIR MIXTT'RE 8Y THE ¡{EIGT{T OF ÀIR À^s OBTAINED
FROM TIIE FORMUI¡À IN CRN{E T.P. 410 (PÀGE À-10} TI.E.,
Ws -(M. PI / Ío.72 rT) WHERE M rs THE MoIJEcl]IÀR WEIGHT
OF AIR (28.971, P IS PRESSI'RE IN PSIÀ (SEE EEIOW) , ÀI,¡D TIS ÀBSOL[IIE TE¡/IPERÀTURE IN RAIÍKTNE (F + 4601 ¡{ITr{ T - 115
DEGREES FÀHRENHEIT PER USC13 GUIDAÌ{CE.

IF (Pl - P2I lPT < lot THE ÀSST'MPTION TITAT WS - WS]. - I{S2(WIÎH TIE2 EVÀI¿UÀIED o P2I cÀIf BE coNsIDERED 1o BE ÀPPRoPRTATE;
OTT{ERWISE, A SECOND ITERATION SI{OT'IJD BE PERFORMED T]SING
ws - t{sav - (f{a1 +¡{s2)/z (wtru ¡{s1 EVÀLuÀTED @ p1 ÂND ¡.¡s2 @ p2).
THE PRECISE VISCOSITY OF TT¡E CÀRGO VÀPOR-ÀrR MIXTURE IS NOT TO.IO9IN;
HOWEVER, THE VISCÐSrTy OF ÀIR @ 1OO DEGREES F IS 0.019 CBTIIPOISE(sEE CRAI{E T.P. 410 (PÀcE À-5}.
FOR PIJRPOSES OF T}IESE CÀLCT'LÀTrONS, ÀSSTJMP'IION THAT THE VISCOSITY
OF TI{E CÀRGO-ÀIR MIXTT'RE IS THÀT OF ÀIR AT 1OO DEGREES F IS
CONSIDERED REASONÀAIJE -
FOR REFERENCE ÀIi¡D COMPARISON. REPRESENTÀ TVE VÀLI,ES OF ÀBSOLUTE(DYNÀ¡IIC' VISCOSIÎY OF VARIOUS TIYDROCÀRBON VÀPOR ÀND NÀTURÀ!
GÀSES MAY BE FOUND IN CRÀNE T.P. 410 (PAGE À-5).TLENqI1!! IS THE DISTÀNCE BETWEEN T}TE MOST REMOlIE CÀRGO ÎANK VAPORINI,EI ÀI¡D T¡fE VESSEL'S VÀPOR CONNECTION, ÀND IS ESTIMÀTED
CONSERVÀÎIVELY HIGH.

b

c

BE¡¡D HEAD IPSS ÀSST'MES
SECTION I:
TEE (THRU RUN)
lEE (T[¡RU BRAti¡cH)
OTHER
TOTAI, QTY FITIINGS:
SECTION II:
TEE (THRU RT'N)
TEE (TIûU BRÀNCH}
OTT{ER

TOTÀL OTY FIITINGS:
BÀSED ON FROM DARCY'S EQUÀTTON:
P1-P2 - t{s r f - Leq * lv^2 / 12tç¡7

QTY LOSS
COEFF.

0.60
1.80
0.75

3

3
0
9

QT

90 DEG EL L.R.l
90 DEG EL O N/À
45 DEG EL L.R.2
AVER,AGE COEFF.:

LOSS
COEPF.

0. ?5

0 .40
0.972

0 0.6 90 DEc EL L.R.O O.?5
0 1.8 90 DEc EL o N/À
0 0.75 .45 DÉc EL L.R.O O.4o
0 ÀVERÀGE COEFF.: 0.000

/ D (AD.rusTED Às REQ,D FoR rrNrT coMpÀTrBrLrry)

F-t



GRAPH(S) FOR VAPOR GROWTH RATE (VGR)
OF 1OO"/"

1.0 PSIG SHORE CONNECTION PRESSURE 0.5 PSIG SHORE CONNECTION PRESSURE
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oARGQ_VAP_OB -AIR M tX SpECtFtC GRAV|TY* 1000 BPH._2000 BPH*3000 BPH

*4000 BPH+5000 BPH

t2!a
cARco vapoR-AtR Mtx spEctFtc cRAVtTy

* 1000 BPF[+2000 BPH*3000 BPH
*4000 BPH+5000 BPH

0

*4000 BPH+5000 BPH

O.O PSIG SHORE CONNECTION PRESSURE -0.5 PSIG SHORE CONNECTION PRESSURE
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l2tt
CARGO VAPOR-AIR MIX SPECIFIC GRAVITY
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-1.0 PSIG SHORE CONNECTION PRESSURE
OJ

tz¡a
CARGO VAPOR_AIR MIX SPECIFIC GRAVITY

* 1000 BPH._ 2000 BPH* 3000 BPH
*4000 BPrL_5000 BPH

A. FLOW RATES SHOWN HEREON (t.E., .BPH.) ARE
B. PRESSURE DROP IS FOR CARGO VAPOR-AIR MIX FLOW RATE OF 'VGR. TIMES THE

FROM MOST REMOTE TANK TO SHORE CONNECTION.

1. OBTAIN: (a)VAP.-AIR MIX c
(b) VAP.-AlR MIX SPECIFIC GRAV|TY, (c) MAX
LtQUtD TRANSFER RATE (MLTR), & (d) PRESSURE
TO BE MAINTAINED @ THE SHORE CONNECTION.

2. SELECT THE GRAPH PAGE THAT APPLIES TO THE
LESSER OF THE SAME OR NEXT HIGHER'VGR'.

3. FROM THAT PAGE, SELECT THE GRAPH THAT
APPLIES TO THE NEXT HIGHER.SHORE
CONNECTION PRESSURE..

4. ENTER THAT GRAPH WITH .SPECIFIC GRAVITY'&
.MAX LIQUID TRANSFER RATE. TO DETERMINE
.PRESSURE DROP'FROM THE MOST REMOTE
CARGO TANK TO THE SHORE CONNEC'N.

5. IF THE SUM OF .PRESS. DROP. + .sHoRE
CONNEC'N PRESSURE' IS LESS THAN BO% OF

RATE (VG

THE P S THE'M oK.

LIQUID TRANSFER RATE AND IS

G-l
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GRAPH(S) FOR VAPOR GROWTH
OF 1O5"/"

RATE (VcR)
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CARGO VAPOR-AIR MIX SPECIFIC GRAVITY* l0o0 BPH_._2000 BPrL_3000 BPH
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A. FLOW RATES SHOWN HEREON 1.E., 'BPH) ARE
B. PRESSURE DROP IS FOR CARGO VAPOR-AIR MIX FLOW RATE OF 'VGR. TIMES THE

, AND IS FROM MOST REMOTE TANK TO SHORE CONNECTION

(b) VAP.-AlR MIX SPEclFtc cRAVtw, (c) MAX
L|QUTD TRANSFER RATE (MLTR), & (d) PRESSURE
TO BE MAINTAINED @ THE SHORE CONNECTION.

2. SELECT THE GRAPH PAGE THAT APPLIES TO THE
LESSER OF THE SAME OR NEXT HIGHER'VGR..

3. FROM THAT PAGE, SELECT THE GRAPH THAT
APPLIES TO THE NEXT HIGHER'SHORE
CONNECTION PRESSURE..

4. ENTER THAT GRAPH WITH .SPECIFIC GRAVITY'&
.MAX LIQUID TRANSFER RATE'TO DETERMINE
.PRESSURE DROP' FROM THE MOST REMOTE
CARGO TANK TO THE SHORE CONNEC'N.

5. IF THE SUM OF .PRESS. DROP. + .SHORE

CONNEC'N PRESSURE. IS LESS THAN 80% OF

1. VAP RATEN AI MR IX ROWTH(a) (vcR)
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TO BE MAINTAINED @ THE SHORE CONNECTION.
2. SELECT THE GRAPH PAGE THAT APPLIES TO THE

LESSER OF THE SAME OR NEXT HIGHER'VGR..
3. FROM THAT PAGE, SELECT THE GRAPH THAT

APPLIES TO THE NEXT HIGHER'SHORE
CONNECTION PRESSURE..

4. ENTER THAT GRAPH WITH .SPECIFIC GRAVITY'&.MAX LIQUID TRANSFER RATE. TO DETERMINE
.PRESSURE DROP'FROM THE MOST REMOTE
CARGO TANK TO THE SHORE CONNEC'N.

5. IF THE SUM OF .PRESS. DRoP. + .SHoRE
CONNEC'N PRESSURE. IS LESS THAN 8OO/O OF
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vAP.-AtR MtX GROWTH RATE (VGR),
(b) VAP.-AlR MIX SPECIFIO cRAVtw, (c) MAX
LroutD TRANSFER RATE (MLTR), & (d) pRESSURE
TO BE MATNTATNED @ THE SHORE CONNECTTON.

2. SELECT THE GRAPH PAGE THAT APPLIES TO THE
LESSER OF THE SAME OR NEXT HIGHER.VGR..

3. FROM THAT PAGE, SELECTTHE GRAPH THAT
APPLIES TO THE NEXT HIGHER'SHORE
CONNECT]ON PRESSURE..

4. ENTER THAT GRAPH WÍTH .SPECIFIC GRAVITY'&
.MAX LIQUID TRANSFER RATE'TO DETERMINE
.PRESSURE DROP. FROM THE MOST REMOTE
CARGO TANK TO THE SHORE CONNEC'N.

5. IF THE SUM OF .PRESS. DROP. + .SHORE

CONNEC'N PRESSURE. IS LESS THAN BO% OF
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GRAPH(S) FOR VAPOR GROWTH RATE (VGR)
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DIRECTIONS: FOR THE CARGO TO BE TRANSFER'D
1. OBTAIN: (a)VAP.-AlR MIX GROWTH RATE (VGR),

(b) VAP.-AlR MIX SPECIFIC GRAVITY, (c) MAX
LtQUtD TRANSFER RATE (MLTR), & (d) PRESSURE
TO BE MAINTAINED @ THE SHORE CONNECTION.

2. SELECT THE GRAPH PAGE THAT APPLIES TO THE
LESSER OF THE SAME OR NEXT HIGHER'VGR..

3. FROM THAT PAGE, SELECT THE GRAPH THAT
APPLIES TO THE NEXT HIGHER'SHORE
CONNECTION PRESSURE..

4. ENTER THAT GRAPH WITH'SPECIFIC GRAVITY'&
.MAX LIQUID TRANSFER RATE'TO DETERMINE
.PRESSURE DROP'FROM THE MOST REMOTE
CARGO TANKTO THE SHORE CONNEC'N.

5. IF THE SUM OF'PRESS. DROP. + .SHORE

CONNEC'N PRESSURE' IS LESS THAN 80% OF
THE PA/ SETTING. THEN THE 'MLTR' IS OK.

B. PRESSURE DROP IS FOR CARGO VAPOR-AIR MIX FLOW RATE OF 'VGR'TIMES THE
AND IS FROM MOST REMOTE TANK TO SHORE CONNECTION.

A.F RATES SHOWN HEREON .E.,'BPH') ARE

LIQUID TRANSFER
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GRAPH(S) FOR VAPOR GROWTH
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DIREÇTIONS: FOR THE CARGO TO BE TRANSFER'D:
1. OBTAIN: (a) VAP.-AlR MIX GROWTH RATE (VGR),

(b) VAP.-AlR MIX SPECIFIC GRAV|TY, (c).MAX
LtQUtD TRANSFER RATE (MLTR), & (d) PRESSURE
TO BE MAINTAINED @ THE SHORE CONNECTION.

2. SELECT THE GRAPH PAGE THAT APPLIES TO THE
LESSER OF THE SAME OR NEXT HIGHER'VGR'.

3. FROM THAT PAGE, SELECT THE GRAPH THAT
APPLIES TO THE NEXT HIGHER'SHORE
CONNECTION PRESSURE..

4. ENTER THAT GRAPH WITH 'SPECIFIC GRAVITY'&
.MAX LIQUID TRANSFER RATE'TO DETERMINE
'PRESSURE DROP'FROM THE MOST REMOTE
CARGO TANK TO THE SHORE CONNEC'N.

5. IF THE SUM OF .PRESS. DROP. + .SHoRE

CONNEC'N PRESSURE' IS LESS THAN 8OïO OF
THE P¡/ SETTING, THEN THE .MLTR.IS OK.

FLOW RATES SHOWN HEREON (t.E., .BpH.) ARE
B. PRESSURE DROP IS FOR CARGO VAPOR-AIR MIX FLOW RATE OF 'VGR'TIMES THE

, AND IS FROM MOST REMOTE TANKTO SHORE CONNECTION

A.

LIQUID TRANSFER RATE
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A. FLOW RATES SHowN HEREON (t.E., .BPH) ARE
B. PRESSURE DRO P fS FOR CARGO VAPOR_AIR MIX FLOW RATE OF 'VGR'TIMES THE

OST REMOTE TANK TO SHORE CONNECTION.

(b)VAP.-AlR MIX SPECIFIC GRAV|TY, (c) MAX
L|QUTD TRANSFER RATE (MLTR), & (d) pRESSURE
TO BE MATNTATNED @ rHE SHORE CONNECTTON.

2. SELECT THE GRAPH PAGE THAT APPLIES TO THE
LESSER OF THE SAME OR NEXT HIGHER.VGR"

3. FROM THAT PAGE, SELECT THE GRAPH THAT
APPLIES TO THE NEXT HIGHER'SHORE
CONNECTION PRESSURE..

4. ENTER THAT GRAPH WITH .SPECIFIC GRAVITY. &
.MAX LIQUID TRANSFER RATE'TO DETERMINE
.PRESSURE DROP' FROM THE MOST REMOTE
CARGO TANK TO THE SHORE CONNEC'N.

5.IF THE SUM OF .PRESS. DROP. + .SHoRE
CONNEC'N PRESSURE. IS LESS THAN 80% OF

IS OK.

1. OBTAIN: (a) VAP.-AlR M RATE (VGR),
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GRAPH(S) FOR VAPOR GROWTH RATE (vcR)
OF

1.0 PSIG SHORE CONNECTION PRESSURE

135"/"
0.6

--a

tt--
a

+ l<

at'

--t--

-""â

a

---

_.Ã

--"
¡--tt--

+

0.5 PSIG SHORE CONNECTION PRESSURE

tzta
cARG_q_V4p_Qg -Al R M tX SpECtF lC cRAVlTy* 1000 BPH+2000 BPH*3000 BPH -

*4000 BPrL_5000 BPH

t2!a
cARGg ya!Þ_qg-AtR Mtx spEctFtc cRAVtTy_ 1000 BPrL_2000 BPH*3000 BPH

*4000 BPrt+5000 BPH

0.6

0.t

? o.t

o0J
ú
a
r¡¡ 

o'

&
YOa
U)
(/)
H
Ê{

Ko,
È
oo¡
ú
a
f¡l 

o'

ú
-02(t)
u)
r¡¡

È
0

0

O.O PSIG SHORE CONNECTION PRESSURE -0.5 PSIG SHORE CONNECTION PRESSURE

cAR G_q 
-V^AP_O_B - AIR _M!X _g 

p E C tF tC G RAV tTY* 1000 BpH._2000 BpH.*3000 Bp-li- " "
*4000 BPH+5000 BPH

0.t

It7a,
CARGO VAPOR-AIR MIX SPECIFIC GRAVITY

* 1000 BPH._2000 BPILF3000 BPH
*4000 BPH.+5000 BPH

_1.0 PSIG SHORE CONNECTION PRESSURE

cr')
Ê¡ c¡

U)
È o.¡

0.,

at'

+ --al-

Pr
o
úot
o
t¡l
úo¿
(t)
v)
fll o.¡

ú
tr<

Pr
o
úot
a
f¡l
úoz)
(t)
ct)
ßl o.¡

ú
Êr

0

ct)
Ê<o¡

Ê{
o
úos

t¡l
úo¿
U)
ct)
El o.rú
È

0
0 t2ta

CARGO VAPOR-AIR MIX SPECIFIC GRAVITY* 1000 BPlt _2000 BPH+3000 BPH
*4000 BPH*5000 BPH

-'

-t'"t'

--a
.<

TO BE MATNTATNED @ THE SHORE CONNECTION.
2. SELECT THE GRAPH PAGE THAT APPLIES TO THE

LESSER OF THE SAME OR NEXT HIGHER.VGR..
3. FROM THAT PAGE, SELECT THE GRAPH THAT

APPLIES TO THE NEXT HIGHER.SHORE
CONNECTION PRESSURE'.

4. ENTER THAT GRAPH WITH .SPECIFIC GRAVITY. &.MAX LIQUID TRANSFER RATE. TO DETERMINE
.PRESSURE DROP. FROM THE MOST REMOTE
CARGO TANK TO THE SHORE CONNEC'N.

5. IF THE SUM OF'PRESS. DRoP. + .SHoRE
CONNEC'N PRESSURE' IS LESS THAN 80% OF
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GRAPH(S) FOR VAPOR GROWTH RATE (VGR)
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CARGO VAPOR-AIR MIX SPECIFIC GRAVITY* 1000 BPrL_2000 BPrt*3000 BPH

* 4000 BPH+_ 5000 BPH

_1.0 PSIG SHORE CONNECTION PRESSURE

LIQU|D TRANSFER RATE (MLTR), & (d) PRESSURE
TO BE MATNTATNED @ THE SHORE CONNECTTON.

2. SELECT THE GRAPH PAGE THAT APPLIES TO THE
LESSER OF THE SAME OR NEXT HIGHER.VGR..

3. FROM THAT PAGE, SELECT THE GRAPH THAT
APPLIES TO THE NEXT HIGHER.SHORE
CONNECTION PRESSURE..

4. ENTER THAT GRAPH WITH'SPECIFIC GRAVITY'&
.MAX LIQUID TRANSFER RATE'TO DETERMINE
.PRESSURE DROP. FROM THE MOST REMOTE
CARGO TANK TO THE SHORE CONNEC'N.

5. IF THE SUM OF .PRESS. DRoP. + .sHoRE
CONNEC'N PRESSURE'IS LESS THAN BO% OF

1. OBTAIN: (a) VAP.-AIR
(b) vAP.-AtR MtX SPE CIFIC GRAVITY, (c) MAX

M GROWTH RATE (VGR),

SETTING THE oK.
RATES

VAP RATE
TAN

A. LOWF SH HE ONRE E .BP H ARE(r. ')
B. RESSP U RE ROD P S oF R oCARG oR AIR IXM F LOW Fo .VG R. MTI THEES

L UIQ D ERTRANSF TERA DAN FIS MRO M OST OTEREM TOK ORESH NCONNE cTto
G-9



tNc.

GRAPH(S) FOR VAPOR GROWTH RATE (VGR)
OF 145"/"
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-1.0 PSIG SHORE CONNECTION PRESSURE

---Ð
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l2¡¡

CARGO VAPOR-AIR MIX SPECIFIC GRAVITY
* 1000 BPH._2000 BPIL# 3000 BPH
*4000 BPH+5000 BPH

0

(b)VAP.-AlR MIX SPEOIFIC GRAVITY, (c) MAX
LIQU|D TRANSFER RATE (MLTR), & (d) pRESSURE
TO BE MAINTAINED @ THE SHORE CONNECTION.

2. SELECT THE GRAPH PAGE THAT APPLIES TO THE
LESSER OF THE SAME OR NEXT HIGHER'VGR..

3. FROM THAT PAGE, SELECT THE GRAPH THAT
APPLIES TO THE NEXT HIGHER'SHORE
CONNECTION PRESSURE..

4. ENTER THAT GRAPH WITH 'SPECIFIC GRAVITY'&
.MAX LIQUID TRANSFER RATE'TO DETERMlNE
.PRESSURE DROP'FROM THE MOST REMOTE
CARGO TANK TO THE SHORE CONNEC'N.

5. IF THE SUM OF'PRESS. DROP. + .SHoRE
CONNEC'N PRESSURE'IS LESS THAN 80% OF

ROWTH RATE (VGR),(a) VAP.-AlR MIX1

THE THEN THE . oK.

PRESSURE DROP IS FOR CARGO VAPOR-AIR MIX FLOW RATE OF 'VGR'TIMES THE
OST REMOTE TANK TO SHORE CONNECTION.

A. LOW RATES HEREON (l.E.,.BP ARE
B.

AND IS FROM MLIQUID TRANSFER

C- lo



CÀLCIJIÂÎIONS FOR PRESSURE DROP FROM MOST REMOTE CARCO TÀNK 10 YESSEL VÀPOR SHORE CONNECTION
TÂBLE IV: INPUT DÀTÀ & NOTES

MAX DESIGN WORKING PRESS
DESIGN IEMPERÀTI'RE
NTÀRGETN MÀK IJTQUID TRANSFER RÀTE
PRESSURE ÀT VESSEL VÀPOR SHORE CONNECÎION
PIPING SECIION I:

MOSÎ REMOÎE CÀRGO TÀNK OT'TLET TO SHORE CONN
DISÎÀNCE EIÌROITTE TO PV
EMTRANCE LOSS (Ke)
BEND LOSS (Kb)

vÀf,VE LOSS (Kv)

EXIT LOSS (Kex)
PIPING SECTION IT:

MOST REMOÎE CÀRGO TÀNK OUTLET TO SHORE CI]NN
DISÎANCE ENROÜTE TO PV
EÑTRÀNCE LOSS (Ke)
BEND LOSS (Kb)

(MDWP) >- N/e PSIG
(T) 11s F
(TMLIR) 5OOO BPH
(Ps/c) 1.oO PSIG ^--> 15.? pSIÀ

NOM I.D. I IN ----->I.D. ?.981 IN
ROUGHNESS 0.00015 AREÀ 0.347 F1^2

INCREMENTS FOR PERCENÎ OF MLTR:

2

3

4
5
6

7

20.0
40.0

t
t
t
t
t

60.0
80.0

100.0

TEE (11{RU RttN)
TEE (THRU BRANCH)
OTHER
ÎOTÀT:

230 FÎ
0.5
QTY LOSS COEF

3 0.50
3 1.80' o 0.75
9 ÀVG:

QTY LOSS COEF

0.19
0.65
N/À

ÀVG ¡

90 DEG EL IJ.R
90 DEG EI,
45 DEG EIJ L,R

90 DEG EL L.R.
90 DEG E¡,
45 DEG EIJ L.R.

QTY IJOSS COEFF
1 0.?5
0 N/À
2 0.40

QlY LOSS COEFF
0 0.?5
o N/À
0 0.40

100.0t
100.0t

BUÎTERFLY
OÎ'I{ER

NOt,t I . D.
ROIEHNESS

TOTÀf,
1.800
5.400
0.000
0.9't2
lOTÀI,
0.000
0.650
0.000
0.550

TOlÀ',
0. 000
0.000
0.000
0.000
TOTÀIJ
0.000
0.000
0.000
0.000

TOTÀJ,
0.750
0.000
0.800

TOTA¡
0.000
0.000
0.000

TEE (!I{RU RUN)
TEE (IHRU BRÀNC}I)
OT'I{ER
ÎOTÀl,:

^ÀîF
BUTTERPLY
OTHER

0.19
0.65
N/À

ÀVG:

N/À rN ----->r.D.
0.00015 AREÀ

0FÎ
0

QTY LOSS COEF
0 0.60
0 1.80
0 0.?5
O AVG:

QTY LOSS COEF

0

1
0
1
U

00
00

0.0
0.0

IN
FÎ^2

-L
I

vÀl,VE LOSS (Kv)

EXIT LOSS (Kex)
CÀRGO VISCOSITY

0

0

0
0

NOTES:1.
2.
?

4.
5.
5.
I

LIQUID SPECIFIC GRÀVITY; MOLECUTÂR WEIGHT OF CÀRGO
SPECIFIC GRÀVITY OF CåRGO VÀPOR
SÀTT'RÀTED VÀPOR PRESSURE @ 115 F
ÎOTÀI. VÀPOR-ÀIR PRESSURE @ 115 F
PÀRTIÀI. VOLUME OF VÀPOR @ 115 F
PÀRTIAI VOLUME OF ÀIR (D 115 F
ÀIR I{EIGHT DENSIÎY @ 115 F & SHORE CONN. PRESS.

8. VÀPOR-ÀIR ¡{EIGI{T DENSITY @ 115 F & SÈORE CONN
9. VAPOR GROWî¡| FtAlE (SEE Â¡SO NOTE NO. 14)

10. TJTQUID TRANSFER RÀTE
11 . VAPOR-ÀIR MIXII'RE FI.OW RÀ18
12. REQUIRED ÀIR EQUIVÀLENT FLOW RÀTE

0.019 cP ----> 3,918-07 LB SEC/FT^2

OBTÀIN FROM REFERENCE SOURCE
(CÀRGO Mw / ÀIR MW), oR FM REF. SOTTRCE

OBTAIN FROM REFERENCE SOURCE
EST'D To BE SÀME SHORE PRESS (Pslc)

PÈ,115
MOLEC. WT. OF ÀIR

28.97
10. ?2r (460+1)

wv-a, 115 [ (SGvrVv,115) +Va.115] r (0.0047rpe/c]
VGR ESTIMÀÎED 1O BE 1 + (0.25rPv,LLS/12.5)
QI

qv-a Ql r VGR

Qa Qv-ar(Wv-a,115/Wa,115)^.5

USCG VÀP COLLECI'N SYS. CÀRGO CÀTEGORIES
1. NO ÀDD'IJ VCS REQMT¡ÎS ÀBOVE THOSE

FOR BENZENE, GÀSOLINE & CRIIDE OIL
2. POLYMERIZES
3. HGHLY TOXIC
4. POLYMERIZES & HIGHLY ÎOXIC
5. HIGH VÀPOR GROWÎH RÀTE
6. HIGH VÀP GROWTII RÀTE & HIGHLY TOXIC
?. HIGH VÀP GROI{TI{ RÀTE & POLYMERIZES
8. MORE INFO NEEDED BEFORE REOMNTS

CÀN BE DETERMINED
VGR - 1.25 FOR GÀSOLINE, cRltDE OIL, ÀND
BENZENE.
NF/NC . NON- FI¡AMMABLE/NON- COMBIJSTIBLE

13
SGv

Pv, 115
PÈ, 115
w, 115
Va , 115
l'|a,115

Pv, r.15 / PÈ,115
(Pc,11s - W,!r5l /

MWa r Ps/c MWa -

14

15

PRESDRPl

PRESS



TÀBLE V: SUMMÀRY OF PRESSIJRE DROP FROM MOST
REI{OTE CÀRGO TANK TO VÀPOR SHORE CONNECTION

(SEE iÎÀBLE TVT FOR ÀPPIJICåBLE CONDITIONS)

c
H

R

I
s

20.0t ,10.0t
M¡r:K lrÀX

LIQIIID IJIQUTD
TR.N{SF TRÀNSF
RATE RÀTE

(MLTR) (MI,:rR)

60.01 80.0t
M¡IK MÀ:K

LIQUID LIQUID
TRÀNSF TRAI,¡SF
RÀTE RÀTE
(MLTR) (MI,ÎR}

100. 0

MÀX

LIOUID
TRANSF

RÀTE
(MI,TR)

CÀRGO
1, 000

(BBL/
HRI

2, 000
(BBL,/

HR)

3, 000
(BBt,/

4,000
(BBL/

m.)

5. 000
(BBL/

HR)I{R}

46 CFR SIJBCHÀPT O, TÀBL.E 151

ÀCETIC ACID
ÀCEÎIC ÀNIIYDRIDE
ÀCETONITT.IIIE
ÀCRYIJIC ÀCID
ÀCRrIPNITRTLE
ÀDIPONITRILE
ÀÍ,T'MINUM SI'LFATE SOLUTION
À¡IINOETTÍYI,ETIIÀ¡¡OI.AIqINE
À!$IONII'M BISI'IJFITE SOI,N (?Ot OR I,ESS}
Àl,lMONItM ¡fyDROxIDE (2Bt OR LESS Nü3)
À¡¡THNÀCENE OII, (COÀL TÀR FR:Aq!ION}
BENZENE
BENZENE }TYDROCÀRBON MIXTORES (W/ÀCETrI,ENES} (¡.¡/lot BENZENE OR MOREI
BEI{ZENE HYDROCÀRBON MTXTLRES (W/lOt BENZENE OR MORE)
BENZENE. TOfJUEDIE. XYIJENE MIXTURES (TTAVING 1Ot BENZEÑE OR MORE)
igo-8UTTL ÀCR,YI¡ATE
N-BUTflJ ÀCRYIÀTE
BIITrL ÀCRyIJÀTE (SEE ISO- & N- BUTrL ÀCRyLÀTE)
BUTYI, METHÀCRYIÀTE
iso-BT]TTRÀÍJDEHYDE
N.BUTTRAI¡DEIryDE
BT}TYRAI,DETTTDES (CRIJDE)
BIIIYRAIÐE¡¡YDE (ISO-, N-}
CÀ¡IÍPHOR olt, (I¡rcrIT)
CÀRBON TETRÀCHI.ORIDE
CÀUSTIC POTÀ.SH SOLT'TION
CÀUSTIC SODÀ SOLUTION
CHIJoROBENZENE
CHIPROFORM
CHI¡ROST'LFONIC ÀCID
C!ÀI/ TÀR NÀPHrHA SOTJVEI{T
CREOSOTE (COÀL TÀR)
q,EosoTE (WOODI

CRESOI,S (ALL ISOMER.SI
CRESOIJS ¡{ITH LESS Tl{ÀN 5t PHENOL (SEA CRESOI,S (À¡,! ISOMERS)
CRESOI.S f{ITlI 5t OR MORE PHENOL (SEE PHENOL)
CRESYIÀTE SPEIfI CÀUSTIC
CRESìrLIC ÀCID, SODII'M SÀLT SOLUTION, SEE CRESrIÀTE SPENT CÀUSTIC
CR.OITONÀI,DEHYDE

cYcLor¡ExÀ¡¡oñE
CYCLOHE:KYI.A¡"IINE
DECYI, ÀCRyLATE (iso-. n-)
DICHLOROBENZENE (ÀLL TSOMERS}
1 , 1 -DICHLOROETHANE
2, 2 -DICHIPROETIrrÍ, EII{ER
DICHLOROMET¡{À¡{E (ÀIJSO KNOWN ÀS MEÎ¡{TLENE CHLORTDE)
2 . 1¡ - D ICHIJOROPI¡ENOXYÀCETr c ÀcID D IET}IÀNoI.A¡,! INE sÀI,T soLuTIoN

-DICHI,OROPI{ENOXYÀCETTC ACID. DIMETTrrI,ÀMINE SA¡T SOLUTION
- DrcHr'oRoP¡IENoxYÀcETrc AcrD. rRr rsoPRoPÀ¡¡oIÀMrNE sÀrr soLurroN
-,1.2- OR 1,3- DTCHLOROPROPANE
-DICHI,OROPROPENE

DICHI.OROPROPETTE. DICHIOROPROPÀNE MIXÎTJRES
2. 2 -DICI{I¡ROPROPIONIC ÀCID
DIEIÍTA¡¡OIÀMINE

'IqruYIJÀÞ{INE¡ IETI{YÍJENETRIA¡4IIIE
DIHTHYI, ETHER, SEE ETI{ÍL ETHER
DI ISOBT'IIYI,A¡ÍINE
)TISOPROPÀNOIÀMTNE

AÀC
ÀcÀ
ÀTN
ÀcR
ÀcN
ÀDN
Àsx
À8E
ÀBX
ÀMH

ÀHO

BNZ
BHA
BHB
BTK
B.Àr
BlC
BÀR
BMH

BAD
arR
EFÀ
BAE
cPo
CBT

cPs
css
CRB

CR,F

csÀ
NCl
ccT
C:l{D

cRs
cRs
CFP
csc
cÀx
CTÀ
ccH
CHÀ
DÀT
DB:K

DCH

DEE
DCM

DDE
DÀD
ûtI
DPX
DPT]

DMX

DCN
DEÀ
DET{

DEl
DE¡
DBg
DIP

0.007
0.00?
0.007
0.007
0.004
0.003
0.004
0.003
0.007
0.00?
0.007
0.007

0.013
0.013
0.012
0.012
0.017
0.012

o.026
0.026
0.026
0.026
0.013
0.013
0.0L3
0.013
0.026
o.026
o.026
0.026

.05?

.058

.058

.058

.o29

.028

.029

.027

.056

.0s6

.o57

.057

0.099
0.101
0.101
0.101
0. 050
0.04s
0. 050
0.04?
0.098
0.098
0.099
0.099

0.154
0.155
0.155
0.155
o.o77
0.074
0 . o7'l
0.073
0.151
0.151
0.152
0.152

0
0
0
0
0
0

.003

.003

.003

.003

.005

.003

0.028
o.027
o.o25
0.027
0.037
0.025

0.048
0.047
0.044
0.046
0.065
0.044

0

0
0
0
0
0

0't4
072
068
071
101
068

o7
06
06
06

0.003 0,012 0.025 0.044 0.068

0. 004 0.014 o . o3o o.051 o. o?9

0.003
0.003
0.003
0.003

0.046
0.044
0.044
0.044

L2
L2
L2

0
o
0

0

0
0
0

o.026
0.025
0.025
0.026

0

0
0
0

0
I
I

012

0.003 0. 012 O.025 O. 04/¡ O. 06g

o
0
0
0
0
0
0

04
03
03
03
03

08
0?
08

0
0
0
0
0

0.0
0.0
0.0

010
003

0.015
0.012
0.013
0.012
0 . 0t-2
0.039
0. 012

0.032
0 .025
0 .028
0.025
0.026
0.085
o.026

0.055
0.044
0.049
0.044
0.045
0.148
0.044

0.085
0.068
0.075
0.068
0.069
o.229
0.068

2,4
2,4
1,1
1.3 0.030

o.o27
0.030

0. L14
0.L02
0.114

0.003
0 .004
0.003

0.0{4
0 .050
0.o44

65
59
65

0.0
0.0
0.0

0.176
0.158
0.1?6

0.012
0.013
0.012

02
02
o2

0
0
0

5
9
5

068
076
068

0
0
0

0.013
0. 012

0. 028
0.025

?RESDRPl H-z

0.003
0.003

0.049
0.044

0.075
0.068



TÀBLE V: SUMMÀRY OF PRESSURE DROP FROM MOST
REMOTE CARGO TÀNK TO VÀPOR SHORE CONNECTION

20.ory 4 0. 0t 60.0t I o. or 1oo. o
MÀ:K MÀJK MAK MÀJK MAJK

LIQUID LIQUID LIQUID IJIQUID LIQUID
TRANSF TRANSF TRANSF TRÀNSF TRA¡¡SF
RATE RÀTE RÀTE RÀTE RÀTE

(MI,ÎR) (MI.TR) (MI,TR) (MI,TR) (MLTR)

(SEE iTABLE IVi FOR ÀPPLICÀBLE CINDITIONS}

DI ISOPROPYI,¡}TINE
N. N- D IMETHYI,ACETAIqIDE
D IMETTÍrÍJETIIANOI,ÀMINE
DIMEnIYI,FORMA¡IIDE
l, 4 -DIOXÀ¡IE
DI -N- PROPYI]AMINE
ETHÀNOIÀ¡iIINE
ET¡ÍYI, ÀCRrIÀTE
ETTIYI,A¡TIINE SOI/UTIoN (72t oR I,Ess)
N-ETTMJBIITYIÀIIINE
N- EIIIÍIJCYCTJOTIEKYLAI,TINE
ETHrI¡ENE CYÀ!¡O!ÍYDRIN
ETIrrIJENEDIÀ}ITNE
ETIÍYTJENE DTBROMIDE
ETTÍYI¡ENE DTCI{I¡RIDE
ETHTLENE GLYCOIJ PROPNJ ETHER
2 -ET1ryI.HE:KYIJ ÀCRrt.ÀTE
ETIIrI,IDBIE NORBORNE¡¡E
ETIM, METHÀCRYT¡ATE
2 - ETHrf,- 3 - PROPNÀCROLEIN
FERRIC CHI.oRIDE SOLUTIONS
FOR¡TAI.DE¡TYDE SOLUTION (37t TO sot}
PORMIC ÀCID
FI'RFO&AL
GLUIÀRAIÐEHYDE SOLÛIION (sot OR LESS)
HE:XÀ¡.ÍETIÍYÍJENEDIÀIIINE SOLUrION
¡{EI(ÀMENÍYI.ENEIMINE
HYDROCHIÐRIC ÀCID SPENT (15t OR LESS)
ISOPB¡TÀLDEHYDE (MIXED ISOMERS) (SEE VÀ:LER,ALDEHYDE (ISO-, N-)
ISOPRENE
KRAft PtrJPrNc LrQUoRs (FREE ÀrKÀtJr CONTENT >- 3t)(rNcL,c: BLACK, SREEN oR wHrTE)
MESIÎYL OXTDE
MEÎtfrI, ÀCRYI,ÀTE
METIIrI,CYCTPPENTÀDI ENE D I MER
MEÎ}fffJ DIETHÀNOIÀMINE
2 -MET}[YI,- 5 - ET}rrI,PYRIDINE
METIffI,ENE CHIPRIDE (SEE DICHLOROMETIÍÀNE)
METTM, METTTÀCRrI,ATE
2 -MET}rYI,PYRTDINE
alpha -METIÍYLSTyRENE
MORPHOLINE
NIl'.RIC ÀCID (?0t oR LESS)
NITROPROPÀI{E (.1. OR -2)
OCTTL NII.R,ÀTES (ALL ISOMERS)
OLEUl"l
P ET¡TÀCTU.OROET¡IÀ¡TE
1.3-PE¡T¡ÀDIENE
PER,CHIOROETIÍrI,ENE (SÀME À.s TETRACI{LOROET}TYT,ENE)
PHOSPHORIC ACID
POLYETIm,ENE POIJYN'IINES
POI]YITÍETEYI,ENE POLYPHENYL ISOqYÀNÀTE
POTÀSSIUM TÍYDROXIDE SOIJUTION (SEE CÀUSTIC POTÀSH SOIJUTIONI
iso- PROPÀNOI¡AMINE
PROPÀI{OIÀ.ÈíINE (ieo- , n- }
PROPIONIC ÀCTD
iso- PROPyLÀMII¡E
1go-PROPYIJ ETHER
PYRIDINE
SODITTTI ÀI,UMINATE SOLUTION
SODIIJM CHI¡RÀTE SOI,IIrION (5Ot OR LESS)
soDlw DICHROMÀTE SOL.N (?Ot OR LESS)
SODIUITI HYDROXIDE SOLUTION (sEE cÀUsTIc soDÀ soLUTIoN}

H-]

c
H

R

I
s

1, 000 2. 000 3, 000 4, ooo 5, oooCÀRGO ßBT,/ (BBT,/ ß;T./ (BBI./ (BBL/

... - _ _ _a_ _ _ _ - _ _a_ _ _ _ _ T_ _ _ - _ _ _g_ _ _ _- _ _Tl_ _

DIÀ
DAC
DMB

D¡IF
DOX

DNÀ
ME,A

EAC
EA¡I
EBA
ECC
ETC
EDÀ
EDB
EDC
EGP

EÀI
E¡{B
ElM
EPÀ
FCS
FMS

FMA
FFÀ
qrÀ
HMC

HMI
HCS

IPR
KPII
MSO

I'tÀM

MCK

MDE

MEP

MMM

MPR

¡"TSR

MPI,
NCD

NPM

ONE

OLM

PCE
PDE
PER
PÀC
PEB
PPI

MPÀ
PÀX
PNÀ
IPP
IPE
PRD

sÀu
SDD
SDL

0.005
0.003
0.003
0.003
0.004
0.004
0.003
0. 004
0.008
0.004
0.003
0.003
0.003

.020

.oL2

.013
-oL2
.015
.015
.0L2
,016
.029
. 014
.013
.oL2
.013

0 .044
0.026
0 .027
o.026
0.033
0. 033
0.025
0.035
0.064
0.031

'o.028
0.025
0.028

0.078

.080

. 051

.044

. o47

.053

.045

0.120
0.o70
0.073
0.070
0.088
0.088
0.068
0.095
o.L72
0.083
0.076
0.067
0.0?4

0.068
0.069

0.068
0.06?

0.068
0.068
0.070
0.345
0.159
0.080

0
0
0
o
0
0

0

0

0

0
0

0
0
0
0
0
0
0
0

0
0

0

0
ñ

0

0

0
0

0
0
0
0
0

0
0
0
0

0

0
0
0
0
0

6

9

5
.T

1

045
047
o46
05?
057
o44
061
111
05!t
049
044
048

006
004

0
0
0

0
n

0

021
013
012
oL2
014
012

0.123
0.0?8
0. 068
o.o12
0.082
0.069

04
02
o2
o2
03
o2

03
03
04
03

0
0
0
0

04
03
03

0.0
0.0
0.0

0.003
0.004
0.003

0.012
0.014
0. 0L2

0.025
0.029
o.026

0.003
0.003

0.012
0-012

0. 003
0.003

0.004
0.005
0.003
0.003
0.003

.013

.020

. 012

.oLz
-oL2

028
043
025
026
026

0.049
0. 0?6
0.044
0. 045
0.045

0.076
0.116
0.068
0.069
0.070

0.004
0.003
0. 003
0.004

0.035
o.o21
o.021
0.028

0.061
0.0/¡8
0.048
0.049

0.014
0. 013
0. 012

0.051
0.048
0.044

0.017 0.066 0.146 0.256 0.396

0.0L2 0.047 0.104 0.182 0.291

0.044
0. 051
0.045

06
o7
06 9

0
0

0

04
04

o2
o2

0
0

0
0

5
6

4
5

0
0
0
0
0

0
0

0
0

0

016
013
013
013

0
0

0

0

0

0

0

0
0

0

094
073
073
o76

o't9
074
o6'I

o
0
U

ô
8

5

25
25

0.0
0.0

03
o2
o2

0. 012
o.oL2

0.0{4
0 .044

PRESDRPl

0.003
0.003
0. 003
0.015
0.008
0. 004

0. 012
o.oL2
0. 012
0.058
o.029
0. 014

0.026
0 .026
o.026
o.L27
0.063
0.030

0. 0/14
0. 044
0.046
0.223
0.110
0. 052



TÀBI¡E V: SUM¡4ÀRY OF PRESSURE DROP FROM MOST
REMOjIE CÀRGO TÀ¡TK TO VAPOR SHOR¡ CONNECTION

(SEE 'TÀSI,E IVi FOR APPLICÀBI,E CONDITIONS}

c
H
R
I
s

20.0t
ÞtÀ)(

LIQUID
TR.A¡¡SF

RÀTE
(MI,TR)

40. 0t
t.lAX

I,IQUID
TRANSF

RÀ18
(MLTR)

60.0t
MÀ:K

IJIQUID
TRA¡¡SF

R.ATE
(MLTR}

80.0t 100.0
MAX M¡{K

I,]QIIID LIQUID
TT.AI{SF TR.ANSF
RATE R.AIE

(I'fI,TR) (MLTR)

CàRGO
1,000

(BBf,/
HR)

2, 000
(BBL/

HR}

3, 000
(BBL,/

HR}

4.000
(BBr,/

m.)

5, 000
lBBr,/

HR)

SODIUM I{YPOCHIORIIE SOI,'N (15t OR LESS}
SODITM SÌ'I¡FIDE, HyDROSULFIDE SOLIIIToNS (H2S 1s ppM oR IJEss)
SODIT'Ì4 STTIJFIDE ¡TDROSI'LFIDE SOT.UTIONS (15 PPM<I¡2S<zOO PPM'
SODIUM ST¡LPIDE ETDROSINTIDE SOLUTTONS (H2S GRE,ATER TI{AN 2OO PPM)
soDIIrM rItroc.YÀ!¡ATE SOLUIION (561 OR TJESSI
STTRENE MONOMER
SI'IJFURIC ÀCID
SÍ,I,FÍJRIC ÀCID, SPE}TT
1, 1, 2, 2.TE-TRACI{IÐRO THÀ¡¡E (ACEIrÍ,E!.IE TETRACHIoRIDE}
TETRASNIrI,ENE PETüAT'TINE
TET&MYDROF.URÀ¡¡
1, 1, 2 -TRIg¡I¡ROET¡IÀNE (VINrIJ TRICHI,ORIDE )
TN,ICHIOROETUA¡¡E ( SEE 1, 1, 2 - T!,ICHI,oROETHANE)
TT q{IPROETI{YLEIIE
1, 2, 3 -lr.rcHIoRoPROPÀñE
TRIET¡TÀT¡OIJÀ¡.!INE
IT,IETfYI,À¡¿tINE
TRIETIÍYI,ENSIHTRAII!INE
[REA. ÀI|MONIUM NITRjÀTE SOL.N (CONtÀINrNc MORE rHÀN 2t NH3)
VÀLERÀ¡rDEÍÍYDE (iso-, n-)
VÀ¡JERAI.DEIIYDE (ieo- )
VÀLERÀIÐEHYDE (n-)
VÀl{rLLÀll BLACK LIQUOR (FREE ÀI,KÀIJI CoNTENT 3t oR MORE}
VI¡NTL ÀCETÀTE
VINTLIOLT'ENE

0.027
o -o25
o.025

0.047
0.044
0.044

0.0?3
0.068
0.067

0.003
0.005
0.004

0.044
0.070
0.055

0.067
0.108
0.086

SHP
ssg
ssr
ssil
sTs
slT
SFÀ
SÀC
TEC
TTP
TTÍF
TCM

003
003
003

0
0
0

0. 013
0.012
0.012

oL2
018
01.5

0.
0.
0.

0.025
0.040
0.032

o .052
0.026

lCL
TCN
TEA
rE{
TEI
uÀs

0.006
0.003
0.003
0.005
0.003

0.022
0.01.2
0.012
0.017
0.012

0.085
0.046
0.044
0.066
0.044

0.131
0.071
0.068
0.101
0.068

M
vÀL
VBL
vÀ¡,f
vt¡T

0.006
0,006
0.003

0.006
0.003

o.o22
o.o22
o -o\2

0.o24
0.012

0.048
0.048
o .025

0.084
0.084
0.044

0.090
0.045

0.139
0.069

04
o2
02
03
o2

0
0

0
0
0

9
6
5
I
5

0.129
0.129
0.068

E.ESDRPl H-rt



TÀBLE V: SUMMÀRY OF PRESSITRE DROP FROM MOST
REMOTE CìRGO TANK TO VÀPOR SHORE CONNEqTION

c
t{
R
I
s

20.07
MÀ:K

LIOUID
IRANSF

RÀTE
(MLTR}

40.0t
MÐ(

LIQUID
TRANSF

RÀTE
(MLTR}

60.0t
MÀX

LIOUID
TFÀNSF

RÀTE
(MI,TR)

80.0t 100.0
Ì'fÐ( MÀK

LIQUID LIQUID
TRÀNSF TRANSF
RATE R.ATE

(MLTR) (MLTR)

(SEE "TÀBLE IVi FOR ÀPPIJICSALE CONDITTONS)

CÀRGO

46 CFR ST'BCIIÀPT O BUT NOT TABLE 151

1. 1-DICHIJOROPROPÀNE
1 . 1. 1-TRIC!{LOROETIIÀ¡¡E
1, 2.DICT¡IPROPROPÀNE
1.3 CyCIOPETüÀDIENE
1, 3 .D ICI¡I.OROPROPÀI{E
2 -MFftm,-2 -IrYDROxy- 3 -Bqry-¡\¡E
2.4-DrcHroRoPHEl{oxYÀcETrc AcrD, DTMETIffi.AMTNE sArr soLtrrroN (?ot oR r.Ess}
3. PEÑTENE{ITT,II/E
ÀERCÍII{ENE rr (1, 1, 1-TRICI{LOROETIIANE)
ÀIJKrf¡BENZE¡¡E
À!IINOErIfrlJPIPERÀZINE
BENZEÎ¡E &AFFINÀTE (ÀSSI'ME VÀPOR PROPERTIES SIMII.ÀR TO BET,IZENE'
BENZENE SUI,FONÍI, CHLORIDE
EENZYL ÀCETATE
BENZYL CHLORIDE (STAAILIZED}
BT'TÀ¡IOL
BUTYIJ ETHER (n-}
BT¡TII'IJENE OXIDE (1,2-}
BUTYRIC ACID
CARBOIJIC ÀCID
CHI¡ROÀCETIC ACID (803 OR L,ESS)
C¡¡IoRoPROPTONTC ÀCID (2- OR 3-)
CHI.{IRq[O¡,!,ENE (m- )
CHIJOROTOLI,'ENE (o-I
CHI,oRC/IoLUENE (p)
C¡II¡ROIOLÍ'ENES (MIXED ISOMERS)
CREOSOTE (ÀIJL ISOMERS)
CRESTLIC ÀCID TÀR
CTCIPHEPîÀNE
cYcLotGxÀNo¡fE, cycLor{ExÀNoL MIXTURE
CICLOHEXYL ÀCETÀTE
CYCTOPENTÀDIENE, STYRENE. BENZENE MIXTT'RE
CYCLOPENTÀNE
DECÀ¡¡orc ÀcrD
OI 2 ETImj{EKYL PHTHÀLArE (SEE ÀI,SO ETtrfi,HEXYL PHTHAI,ÀTE)
DIC¡rroRorsoPRoPYL ETHER 12,2' -'t
DICHLOROPROPÀI\IE
DICHIJOROPROPENE
DIETTTÍI, SUI,FÀTE
OIET}rrIJETI{ÀI{OIÀMINE
OODECIT¡, AENZENE
DODECII,DIMETIÍÍI,À}.{INE TETRÀDECYI,DIMEI¡{YLAMINE MIXTI]RE
DRIPOTJENE

9TÍIANOL (eee echyL atcohol)
ETIIrIJ BROMIDE
]TTÍTL TERT-BUTYL ETHER
ETI{YIJA¡TIINE
ETHYLENE DICHLORIDE 1. 1, 2-TRIC}&OROETI¡ÀNE MIXTT'RE
]TTÍYLMERCÀPTÀ¡T (SÀITfE ÀS ETHÀ¡IETHIOL}
ITI{TLPHB{OL
¡OR¡4A¡,DEIÍYDE SOLUTION (sot OR MORE}, METHÀNOL MIXTIJRES
HTDROST'LFIDE
INDENES
ISOBUTrIJ ÀCETATE
TSOPRET{E, PENTADIE¡E MIXTURE
JSO-PROPYIJ ÀLCOI{O¡J
IÀI'RIC ÀCID
T{ETHACR.YI.ONITRILE
,IETI{N{OL

1,000 2,000 3, 000 4,000 5, ooo
(BBL/ (BBI./ (BBL/ (BBL/ (BBL/
I.IR} }IR) HR) HR) HRI

trr -------_

DPB 0.030 0.065

0.038

0.048
0.030

DPP 0.018

DPC
MHB

DDA
PNT

0.o22
0.014

0.008

0.005

0.006
0.004

0.114

o.067

0.083
o.052

048
109
044
044
044
o44
o4't
o4'l
045
049
o44
o44
055
052
0¿¡4

100
143
0114

0.L76

0.103

0.128
0.079

BSC
BZE
BCI,

0.007
0. 003
0. 003
0.003

0.057
o.o25
0.025
0.026

0.099
0.044
0.044
0.045

0.15,¡
0. 067
0.068
0.069

ÀEP

DOT

0. 003
0.008
0.003
0.003
0.003
0.003
0. 003
o.003
0. 003
0.004
0. o03
0.003
0.004
0. 004
0.003
0. 007
0.010
0. 003

0.013
0 -o29
0.012
0. 012
0.012
o.oL2
0. 013
0. o13
0.0L2
0. 013
0.012
0.0t 2
o.0t5
0. 014
0.012
0.026
0.03?
0.012

0.028
0.063
0.026
0.025
0.025
0.025
o.o2'l
0 -027
0.026
0.028
0.025
0.025
o.o32
0.030
0.025
0.057
0.08r
0.025

o -o74
0.168
0.068
0.068
0.068
0.068
0. 073
0. 0?3
0.069
0.076
0.068
0.068
0.085
0.080
0.068
0. 154
o -22L
0.06?

0.068
0. 089

26
12
L2
L2

0.0
0.0
0.0
0.0

BTE
BTO
BRA
cBo
CHM

CPM
qM
qro
G.N
CHI
cc.l{
cRx
cfE
cvx
cYc
csB
CYP
DCO

0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
n

0.
0.
0.
0.
0.

DCI 0.003 0.012 0.026 0.0{5 0.069

DSU
DÀE

0.025
0.026

0.044
0.046

0-068
0. o?0

0
0

012
012

44
58

0.0
0.0

03
04

0.0
0.0

3
3

00
00

0

0

EBE
EÀM

ET¡(

0.006
o.o22
o.006

o.o24
0.083
0.023

o-052
0 . 1.84
0.051

EPT,

MTIf

0.091
o.323
0.089

140
500
1,38

0
0
0

IBÀ
IPN

0.025
0.033

0.o27

0.034

0.036

0.0?3

0-o90

0. 097

,RESDRPl

H.S

I,RJA

MgT

0. 003

0.004

0 .004

0.012
0.015

0.013

0.0t 5

0.01?

o.o47

0.058

0. 063



TABLE V; St¡',tMÀRY OF PRESSITRE DROP FROM MOST
REMOTE CÀRGO TÀI¡K TO VÀPOR SHORE CONNECTION

c
H
R

I
s

20.03
MÀJK

LIQUID
TR.ANSF

RATE
(MI,IR)

40.07
MÀX

LIOUID
TRÀNSF

RÀTE
(MI.TR)

60. 0t 80 .0t
MÐ( MÀX

LTQUID LIQUID
TRANSF TR.ANSF
RÀTE RÀTE
(MI,TR) (MI,TR}

100. 0
t,LAiK

LIQUID
TR,ANSF

RÀTE
(MI,TR}

(SEE ¡TÀBLE IV" FOR ÀPPIJICÀBL'E CONDITIONS)

CåRGO

MEUYI, STYR.B¡E
MSIHrIJ STYRENE, I!{DÐ¡ES, ATKYÍJBENZENE M]XTI'RES
MErlrrI,CYCTPTIE:KAI.¡E
METlm,¡¡E:(Àl¡E (SA!,!E ÀS HEgrÀ¡IE)
MONOETHÀ¡IOIÀI'III{E
MONOr SOPROPÀ¡¡OIÀ¡¿I I NE
NAPTITIIAIJENE (MOIJTEN}
IfEODECA¡¡OIC ACID
NTTRTIûTRLÀCETIC ÀCID
NTTROPHEDTOIJ (MOIJTEN}
NITROPROPN{E (6OtI, NIIT,OETHÀÑE (4Ot) MIXTI'RE
NITROTOLITENE (o-,p-)
PÀRA¡JDEI{YDE
POr/YGIJYCERTNE, soDrIJM sArrT soLN (coNTÀrNrNc 3t oR MoRE soDruM ¡IyDRoxrE)
PROPIONAT¡DE¡{YDE
PROPIONTC ANIryDRIDE
PROPIONITRILE
PROPYT¡À}ÍINE (n-)
PROPN.BE¡IZENE
PYROIJYSIS GÀSOLINE (GREÀTER TI{AN 5t BENZENE}
PYROLYSIS RESIDUÀIJ FT'EIJS
SE¡{ÀGE, R,Af{
SODIUM SI'LFIDE (SOLID IN ¡{ÀTER}
STYRENE
STYRENE CRI'DE
STYREIÍE TÀR
TEIRA¡!ÍETImJBENZENE (1, 2, 3, 5_)
TOLUIDINE (o-)
TRTCHT.OROBENZEß¡E (t . 2, 4 - )
TRTISOPROPÀNOIÀMINE SATT OF 2,4-DICHLOROPHENOXY ACETIC ÀCID SOL'N
TRI PHEÀ¡YI,BORÀNE
I'NDECÀ¡¡OTC ACID
ITYDROCÀRBON 5-9

1, 000 2, O0O 3, 000 4 , OOO 5. O0O
(BBL¿/ (BBI,/ (BBL/ (BBL/ (BBI,,/
HR) HR} HR} TIR') HR}

tit ---_____

MIA
MCv

MEÀ

0.005 0.017 0.03? 0.064 0.099

0. 003
0.003
0. 003
0.003

0.025
0.026
0.025
0.025

0.04{
0.045
0.044
0.044

0.068
0.059
0.068
0.068

0.014
0.012
0.041

0.052
0.044
0.159

0.009
0.003
0.003
0.009
0. 003
0.00?

0.012
0.026
0.028
0.073
o.o24
0.058

0. 195
0.059
0.075
0.196
0. 063
0.155

0

0

0

0

0
0

0
0
0

oL2
0L2
ot2
0L2

033
0L2
013
033
011
026

NIr'l
NE,A

NÀA
NTP
NNM
NTT
PDI{
PGS
PÀD
PAH
PCN
PRA

0.004
0.003
0.011

0. 003
0. 003

0.030
0.025
0.091

08
06
24

07f
0'r3

067
L29

0
0

0

0
I
7

GPY

0

0

0

0

0

0

L27
045
049
L27
041
101

sÍ{R
sDs
STY
sTx
STT
TTB
rLI
TCB

0.013
0.013

0 -o27
o -o27

0.047
0.04?

0. 003
0.003
0.003

0. 012
0.012
0. 012

0 .026
0.o25
0.026

0.045
0.0¡14
0.044

0. 0?0
0. 058
0. 068

lPE
UDÀ
HFN

0.003
0. 006

0. 012
o.o22

0.025
0.048

0. 044
0.084

0
0

0
0

'RESDRP].

H-G



TABLE V: SIjMMÀRY OF PRESSURE DROP FROM MOST
REMOTE CÀRGO ÎÀNK TO VÀPOR SHORE CONNECTTON

c
H
R

I
s

20 .01
MÀ:K

LIQUID
TRANSF

RÀTE
(Mr,tRl

40.0r
M¡IJK

LIQUID
TRÀNSF

RÀTE
(MLTR)

60.0t 80.0t 100.0
MÀJ( I'IÀK MÀJK

IJIOUID LIQUID LIQUID
TR,ANSF TRA}¡SF TRÀNSF
RATE RÀ18 RÀTE
(MI,TR) (MI,TR) (MI.TR)

1,000 2,OOO 3,000 4,000 5.000cÀRco ßBt / lBBr,/ ß;r./ ßBr,/ (BBr,/
HR) HR) I-m'I HR) HRI

----- ftt
46 CFR SUBCHÀPTER D, TABÍJE 30.25-L

(SEE TÎÀBLE TVN FOR APPLTCÀBI,E CONDITIONS)

Àcetone
Àcet,ophenone
Àceeyl lrlbÈ,uyt CíErace
Àcrylonilrile-Scyrene Copollmer dispersion in polyether poÌyol
Àlcohol,g (C13 and abowe)
Àlcoholic beverages, N,o.S.
Àlcohol (c6 - c1?) (eecondary) poly(3-6ler.hoxylateg
Àlcohol (c12 - c15l poly(1-3lechoxylat,es
ÀIcohot (clz - c15l poty(3-lltechoxylaÈes
Àlkenyleucclnic acld
Àlkenyleuccinlc Ànhydride
Àlkyl (C9 - cl.?) Benzenes
Alkylbenzeneeulfonic acid (4t or less)
Àlkyl PhÈhalaees (n-)
NkyI Succinace Formaldehyde Hydr- oxyamino condensate (3.2t or Less)
tuninoeEhyldiethanolamine, ÀminoethylelhanoÌamine soLut.ion
Ànyl Àcetale (corunercíal, iso-. n-.eec-)
ÀMrIJ ÀCE!ÀTE (n- I
ÀMYIJ ÀCEÎÀTE (iso-)
Àrnyl alcohol (íso-, n-, sec-, primary) (SEE ÀLSO IÀÀ)
Àmyl alcohol (n-)
Ànyl alcohol (EerÈ-!
ÀlfYIJ ÀIÆIHOIJ, PRIMÀRY
ru,rYL ÂLCOHOL, (sec-)
Àrly].ene
À¡vfYIJ AIJCOHOIJ, (iso-)
turyl Methyl KeEone
ÀnlyL Tallace
Àsphalt
ÀSPHÀIJÎ BLENDING SIOCKS: Roofers fLux
ÀSPHALT BLENDING STOCKS: St.raighc run residue
Behenyl alcohol-
Benzene TrfcarboxylJ.c acid TrlocÈyl EsÈer
Benzyl alcohol
BÍcyclic Telpenel polyamide salÈ

0.005
0.003
0.003
0.003
0.003

0.018
0.013
0.013
0.012
0. 012

0.038
o.o27
o.o27
o.026
o.026

o.067
0.047
0.047
0.046
0.046

0. 103
0.071
0. 073
0.0?1
0. 0?1

0.012
0.012

0.046
0.046

0. 071
0.071

ÀcT
ÀcP

ÀIJE
ÀLY

ÀKB
ÀBS

ÀEC
ÀltfL
IAT
ÀÀI
AÀN
AÀI
ÀPM
ÀsE
ÀJ4Z

IAÀ
Àr{K

ASP
ÀRF
ÀsR

BOL
BAX
BCN
BTÀ

0.00?
0.004

057
029

0
0

26
13

0.0
0.0

0. 099
0.050

0.153
o.077

00
00

0

0

3 026
026

0
03

fluid base mixÈ.ures (conEaining poly(2-glalkylene (C2-C3) glycole, poLyalkyBF.x
BMX

0.003 0.012 0 .026 0.046 o. o?1

0.003 0.012 0.026 0.045 0.069

BÀL 0.003 0. o12 0 .026 0.045 0.069

Brake
BuCane
BuÈene¡ SEE BUTyLB¡E
BuÈene ollgomer
BuÈyL ÀcecåÈe (iso-. n-l
BTITTL ÀCETÀTE (N-}
Butyl ÀceÈaE.e (sec-)
Butyl a].cohol (1so-, n-. sec-, t.erc-l
BUrrL ALCOHOL (ISO-)
BllrÍf, AtcoHoL (N-l
Burrr, ÀtcoHoL (sEc-)
BIITYL ÀLCOHOL (TERT-)
BuÈyl Benzyl PhthalaÈe
BuÈylene
Bucylene cLycol
1,3-BuÈylene Glycol, SEE BUTUJENE ctTCOL
Butylene Polyglycol. SEE BurYLENE GITYCOL,
Íso-BuÈyl ForntaÈe
n-Butyl FonnaÈe
Butyl Hepryl KeE.one
Sutyl Meehyl Kecone,sEE METI{rL BUT)aL KqIoNE
BUEyI Stearat.e
Bulyl Toluene
ìuel¡rolacÈone (gamma)

IÀL
BÀN
BÀS
BÀ1
BPH
BTI{
BUG

.004

.004

.004

.003

.003

.003

.004

.004

.003

0.013
0.014
0.015
0 .013
0.013
0. 012
0.014
0.016
0.012

o.o29
0.030
0.034
o.028
0.028
o.o27
0.030
o.035
0.025

0.050
0.052
0.059
0.049
0.049
0.047
0. 052
0.061
0.044

0.076
0.0?9
0. 090
0.076
0. 076
0.o't2
0.080
0.095
0.068

0
0
0

0

0

0
0

0

0

AHK

?RESDRPl H-1

BT'E

BIÀ
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TABLE V: SUMMÀRY OF PRESSIIRE DROP FROM MOST
REMOTE CARC'o TANK TO VAPOR SHORE CONNECTION

(SEE iTÀBLE IVi FOR ÀPPIJICÀBLE CONDITIONS)

c
H

R

I
s

20. 0t 40. ot
M}TK MAJK

LIQUTD LIOUID
TRÀNSF TRANSF
RÀTE RATE
(MLIR) (MI,IB,)

80.0t 100.0
MÀX MÀX

LTQUID LIQUID
TRÀNSF TRÀÀ¡SF
R,ATE RÀTE

(ML R) (MLT]R.)

60.0t
MÀ:K

LTQUID
TRANSF

RATE
(MI,:rR}

CÀRGO 1, 000
(BBT./

HR}

2,O00
(BBL/

3. 000
(BBL/

HRI

4, 000
(BBT,/

IIR)

5, 000
(BB''/

HRITIR}

DimeChylbenzene
DimeÈhyl GIuÈarat.e
DlmeÈhyl phÈhaIaEe
DirneÈhyl polyailoxane
2. 2 -Dlmethylpropane- l.. 3 -diol
Dimethyl SuccinaÈe
Dlnonyl phÈhaìaee
Dl (ocÈylphenyl amine
Dloctyl phÈhalaÈe
Dlpencene
Diphenyl
Diphenyl, Diphenyl EEher mixrure
Diphenyt Et,her
Dlphenyl EÈher, Biphenyl Et.her mixture' Dipropytene clycol
Dipropylene Glycol DlbenzoaÈe
Dlpropylene clycol tfeÈhyL Eeher
DISTILIÀTES¡ Flashed feed. sÈocks
DfSTILLÀTES¡ SE.raighe run
DlÈ,rldecyl phr,halat.e
Dlundecyl phÈhalaÈe
Dodecane (all leomerel
Dodecanol
Dodecene (all lsomere)
OODECE¡¡E
Doderylbenzene
Dodecyl phenol
DrlLlfng mud (Low coxicity) (if flarunable or cornbusEible)/
EpoxylaÈed llnear alcohols, C11_C15
EChane
2 -EÈhoxyet.hanol
2-EÈhoxyeChyl ÀcetaEe

DGT
DTI,
DMP

DDI
DSE
DIF

0.003 0.012 0.025 O. 04¡¡ 0.057

DOP

DPN
DIIJ
DDO

DPE
DOB

DPCi

DGY
DPY
DFF
DSR
DTP
DT'P

DOC

DDN

DOZ
DOD

DDB
DOL

0.044

0.044
0.045
0.04{
o.o44
0. 044

0.068

0.09?
0.09?

0. 003 0. 012 o.025

0.025
0.026
0.025
0.025
0.025

0. 003
0.003
0.003
0.003
0.003

0.06?
0.069
0. o68
0. 068
0. 058

0
0
0

0
0
0
0
0

L2
12
L2

o]-2
oL2

ot2
oL2
041

oL2
o2L
oL2
015

0.003 0 .012 o.026 o.045 o.069

0.004
0.004

0.017
0.017

0.036
0.036

0.063
0.063

0.o44
0.044
0. 156

0.003
0.003
0.011

0.025
0. 025
0.089

0.068
0.068
0.242

0
0

0

lchoxylar.ed alcohoLs, c11 - c15. sEE THE À!,coHoL PoIJYETHOXYLATESlcho:(y Triglycol (crude)
tEhyl. ÀceÈate
El.hyl ÀceÈoacetaÈe
EÈhyl alcohol (ET¡{A}¡OL}
¡Chyl tuî)'l KeÈone
¡Chyl Benzene
lÈhyl BuÈ.anol
Ethyl Eut.yraÈ.e
EÈ.hyl Cyclohexane
!thylene
lÈhylene Carbonaee

gÈhylene ctycol
EEhylene clycol ÀceÈaÈe
ìÈhylene clycol Butyl EEher
:TI{TLENE GIJYCOL BUTrf, ETHER ÀqETÀ18
:thylene Gì-ycol Et.her Âcecate

EEhylene Glycol Tert.-BuÈ.yl Ether
Ethylene clycol DiaceEaCe
iEhylene clycol Dlbur,yl. Ether
ithylene clycol EEhyl Er.her, SEE 2-ETHOXyETIIANOL

iÈhylene crycor Ethyl Ether ÀceÈaÈe, sEE 2-ETHoxyET¡naL ACETÀTEEthylene clycol Isopropyl Ether
Ethylene clycol MeÈhyl BuEyl EÈ.her
ithylene clycot Mechyl ECher
iÈhylene Glycol Met.hyl Eehel ÀceÈaÈe

iÈhylene clycol phenyt EÈher
EÈhylene Glycol Phenyl Ether. DieEhylene Glycol phenyl Ether mixEureqEhylene-propylene Copolymer (in liquid mixlures)
:thyl - 3 -EÈhox!4propionaÈe

0.003
0.006
0.003
0.004

0.025
0. 046
0.026
0. 032

0.06?
0.123
0.0?1
0.087

0.003
0.003
0 .004
0.003

0.013
0. 012
0. 014
0.013

0. 028
o.026
0.031
0.028

0.049
0.045
0.054
0.048

ETI{
EEO
EEÀ

ETG
ETÀ
E,AÀ

EÃL
E,AK

ËTB
EBl
EBR
ECY
ElL

0

0
0

0

0
0
0
0

044
080
046
056

0.075
0.069
0.083
0.075

EGI¡
EGO

EGM

EMÀ

EGY
EGB
EGF
EGÀ
EGI

EME

EGT
EPE
EDX

0. 003 0.012 o. 025 o.044 o.067

0.003 0.012 0.026 o.045 o.068

0.003 0.012 o .025 o.044 o.068

0. 025

o.o25

0. 044

0.044

0.068

0.068

RESDRPl

H-q

EEP

0. 003

0. 003

0.012

0.012



TÀBLE V: SUMMÀRY OF PRESSIJRE DROP FROM üOST
REì,ÍOTE CÀRGO TÀI{K TO VAPOR SHORE CONNECTION

c
H
R

I
s

20.0t
MÀK

LIQUID
TRÀNSF

RATE
(MI,TT.)

40.0T 60.0t 80.0t
MAX MÀJK MÀK

LIOUID LIQUTD LIQUID
ÎRANSF TRA¡\¡SF ÎR,A¡¡SF
RÀÎE RÀTE RÀTE
(MI,:rR) (MI,TR) (MI,TR)

t00.0
MÀX

IJIOUID
TRAITSP

M¡E
(MLTR}

(SEE iTÀBIJE IVT FOR APPI,ICABLE CONDITIONS)

CÀRGO

2-Et,hylhexal,dehyde, SEE OCTYL ÀIJDEIÍyDES ErrÀ
2-Ethylhexanoic acid EHo
2-Echylhexanol, SEE OqrANOIT (ÀL! ISOMERS) ErD(
EE.hylhexoic acid, SEE 2-ETI{yLHÐLANOIC ÀCID
Ethyl Hexyl PhthalaÈe (SEE Ar,SO DI 2-ETTTYIJHE:KYL pHTt{Àr,ATE) EHE
EÈhyL HexyL TalIaEe ErrTEthyl Propior¡aÈ.e EpR
EÈhyl Toluene ETE
Fat.Cy acid (saÈuraeed, C13 and above)
FaEty acid Àmides
Formamide FÀltFurfuryl Àlcohol FÀrJ
Gae oil, cracked coc
GASOIJfNE AIJE¡IDING STOCIG: Àlkylaees cÀK
GÀSOT,INE BI.ENDING SToCKS: RefoTmaÈes GRF
GÀ.SOI¡IMS: AuÈomot.ive (coneaining noE over 4.23 grams lead per gaLlon) cÀT
GÀSoLINES: Aviat,ion (containÍng noE over 4.86 gram lead per gallon) Àviacion cÀv
GÀSOI¡INES¡ Casinghead (naeural) cCS
G.ASOLINES: Polymer cpl
GÀSOLfNES: St.ralght run csRGlycerÍne ccRGlycerol. SEE GLYCERINE
clycerol Pol.yalkorylace
Glycerol TrlaceÈat,e
Glycidyl Escer of TerÈiary carboryJ.ic acid, sEE cr,ycrDrL ESTER oF rRrDEcyL ÀcETIc Àcr
Glyc1dyl EsÈer of Trldecyl ÀceÈic acid GIJTGlycidyl Est.er of VersaÈ.ic acid, SEE cLyCIDyL ESTER OF TRIDECY¡, ÀCETIC ÀCID
Glyco). DiaceÈaÈe, sEE ETImJENE clycoL DIACETÀTE
Glycols, Resins and Solvents nixEures
Gylcol TrÍacecace. sEE cLycERyL TRIACETATE
Glyoxa]- €oluÈ1on (4Ot or less)
Greaae
HepCadecane
Heptane (aII isomers) (MET¡m{EXÀNE) HMX
üEgrA¡TE (N- } HgT
Hepcanoic acj.d HEp
HepÈanol (all leomers) rn<HEPTÀ¡{OL ¡ITN
Hept.ene (all lsomere) upx
HEPTENE (1-I HTE
HepÈyl ÀceÈaÈ.e HpEHerbicide (C15 -H22 -NO2 -CI), SEE METOIÀCHr,OR
Hexaechylene clycoL
HexameÈhylene Glycol
HexameEhyleneceÈramine solutlons tfTS
Hexane (aII isomers) m<sHE:KÀNE TD(À
Hexanoic acid HXoHexanol lÐo{
Hexene (all isomers) ræx
HEJKENE (1- ) þ<E
HEXENE (2-} }IXT
Hexyl Àcecace I{AE
HeryJ,ene clycol ¡Ixc
Hog Grease, SEE LARD
2-Hydrory-4 - (mer.hylthio) buÈanoic acid HBÀ
IryDROCÀRAON 5-9 (MOVED TO SUB-O, NON ÎÀBLE LsL, 6/24/95) HFN
Hydroxy Èerminaced poLybuÈadiene, sEE poLrBurÀDrENE. lrrDRoxyl, TERMTNATED/
Isophorone rpH
rIEI F[IEL,S: JP-l (Kerosenel JpOJEt FUEI,S: JP-3 .rpT
iIEt FUE!€: iIP-4 ,fpF

t. 000
(BBT./

HR}

2.OOO
(BBT./

HR}

3, 000
(BBL/
rn)

4, 000
(BBL/

HR}

5, 000
(BBI,/

HR}

0.003

0.003

0. 012

0. 012

0.046

0.044

0.012
o.012

0.026

0.025

0. 025
0. 025

0.070

0.068

0. 068
0.068

0.286
0 -286
o.286
0.2s6
0.286
0.286
0.286
0.06?

0.067

0.003
0.003

0.013
0.013
0.013
0.013
0. 013
0.013
0.013
0.003

0

0
004 0

0
87
72

0.0
0.0

015
oL2

044
o44

0.032
0.027

0.056
0.04?003

0

0

0.048
0.048
0. 048
0.048
0.048
0.048
o.048
0.012

0. 105
0.105
0.105
0.105
0.105
0.105
0. 105
0.025

0. L85
0.185
0.185
0,185
0.185
0.185
0.185
0.044

0.065
0.065
0.01t{
0.044
0.044
0.069
0.068
0.045

0. r.03
0.103
0.044
0.o52
0.110
0.112
0.112

0.044

5
5
3

0

0
0
0
0

0
0

0

05
05
03
03
03

o7
0't
03
04
08
08
08

0
0
0

0
0
00
00
00

0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.01?
0.01?
0.012
0.012
0.012
0.018
0.018
0.012

0.038
0.038
0. 025
0.025
0. 025
0.039
0.039
o .026

0 .101
0.101
0.068
0.068
0.068
0.106
0 .105
0.069

o.o27
o.oz't
0. 012
0.014
o.o29
0.029
0.029

0.158
0.158
0.068
0.081
0.170
0.173
0.173

059
059
o25
030
063
064
o64

0
0
0
0
0
0
0

0.003 0.012 0.025

oL2
0!2
o42
02L

0
0

0
0

PRESDRP].

H -t0

0.003
0. 003
0.011
0.006

0.o25
0.026
0.092
0. 045

0.044
0.045
0.L62
0.0?9

0.068
0.070
0.250
0.L22



TÀBLE V: SUMMÀRY OF PRESSITRE DROP FROM MOST
RB4OTE EÀRGO TANK TO VÀPOR SHORE CONNECTION

c
H
R

I
s

20.0t 40.0t
l,tÀX tlÀX

LIQIITD LIQUID
TR¡¡¡SF ÎRå,NSF
RÀTE RÀTE
(Mr.I!.) (t'trÎr.}

80.0t 100. 0
MAX I'lÀiK

LIOUID LIQUID
TRANSP TRÀNSF
RÀTE RÀTE

(I.{LTR) (MLTR)

60. 0t
MAX

LIOUID
TRÀNSF

RAÎE
(MI,TR}

(SEE iTÀBLE TVi FOR ÀPPLICÀBLE COIIDITIONS)

cÀRco ,å;li' ,Z;i)' ,å;ll' ,å;ll. ,å;ll'
*, * _ _ _ _T_ _ _ _ _ _ _T_ _ _ _ _ _ _1_ _ _ _ - _ -T_ _ _ _ _ _ _1'_ _iIEI FUELS: JP-s (Kerosene. heawy) ,JpV 0.003 0.012 0.026 o.o4s 0.069iIET FUELS: rJP-8 JpEKerosene KR.s O. OO3 0.012 0.026 O. O4S O. OZOtacti.c acid

Lard
LaÈex. liquld synthet.ic, including: SÈyrene-BuÈadien rubber
LaÈex. llquid EynÈhetic, lneludlng: carboxylaced styrene-BuÈadien copoLymer
¡lagmeslum Nonyl phenol Sulfide
MagneaÍum Sulfonaee
l,laleic Àntrydride Copolymer
2-MercapÈobenzochiazoL (in liquid mixÈ.uresl
Methane
3 -MeÈhoxy- I -BuÈa¡ol
3 -l¡leeÌ¡oxybuEyl ÀceCat,e
L-Mechoxy-2 - Propyl Àcetate
MeEhoxy Trigryì.col. SEE TRIEfIfffrB¡E GITYCOL MEmrI, ETHER
MeÈhyl Àcet.at,e
Methy)- ÀceE,oacet.aEe
Mechyl alcohol (SEE ME-fl{A¡¡OfJ}
MeÈhyl Ànyl Àcet,aÈe
Mechyl, Ànryl alcohol
Methyl Ànryl Keeone
MeÈhyl Bur,anol, SEE THE ÀMrI, ALCOHOLS
Methyl BuÈenol
MeÈhyl n-BuÈyl KeÈone
Mechyl BuÈynol
MeÈhy1 BuEyraÈe
MeÈhyl Er.hyl KeÈone
MEChYI FOTMA1 (DIMET}IYL FORIITÀL}
l.leÈhyl HepEyl KeÈone
Mechyl Isobut.yl Carbinol. SEE METlm, À¡frl, ÀLCOHOL
MeEhyl IsobuÈ.yl KeEone
3 -MeÈhyl -3 -MeÈho:(ybutanol
3 -MeÈhyl - 3 -Metho:cybutyl ÀcecaEe
l-MeÈhyl Naphthalene
MeÈhyl Pencene
2 -METTrYI,-1- PENTENE
5-METTrrI,-]--PENTENE
N-Me chyl - 2 - Pyrrol idone
MechyL TerÈ-BuEyI Echer (MIBEl
MeÈolachlor
Minelal 6piriÈs
It¡rcene
NÀPHTHÀ: À¡omat.ic (Having less Èhan lot Benzene)
NAPIITHÀ: Cracking fracÈj.on
NÀPIIIHÀ: Heavy
NÀPlffHÀ: Paraffinic
NAPIITIIÀ: PeEroleum
NÀPIIrHÀ: Solvent
NAPtrrHÀ: SÈoddard solvenÈ
NAPIITIIA: Varnish rakers, and paint.ers, (ZSt)
Naphtharene suLfonic acld-Formaldehyde copolymer, sodium sarE sorut.i.on
NaphÈhenic acid
Nonar¡e (all lsomers)
NONÀì¡E
Nonanofc acid (all isomers)
Nonanoic, lridecanoic acid mixture
Nof¡ene
Nonyl a).cohol (all isomers)
NONYÍ/ AIÆOHOL
NONrL AI,COHOÍ (iso-)
Nonyl Met.hacryIaEe Monomer

!,lSE

IItlH

H-tt

1.f.q

NON
NNS
NNN
NNT

lrtoA
MPO

MTfi
MTT
MÀE

MAÍJ

MÀC

MÀÀ
MAK

MBL
¡,IBK
MBY

MBU
MEK
MTF
MHK
MIC
MIK

MPN

MTN
MPY
MBE

MCO

MNS

MRE

PT!¡
NSV
NSS

Nwl
NFS
NTT
N¡IK
NAN
NtitÀ

o.o25
0.030

0.144
0.178

0.006 0.023 0.049 0.086 0.133

0.0L5
0.013
0 .013

0.089
o -o74
0.073

0.004
0.00s
0.012
0.003

0 .014
0.019
o,o47
0 .0L2

0.031
0.041
0.102
0.026

0 .055
0.0?3
0.1?9
0 . 0/¡5

0.084
0.111
0.278
0.068

0s8
048
o47

94
15

0.0
0.1

054
o66

0

0

0'l
08

0.0
0.0

0
0
0

0

0
0

013
oL2
012
012

004
003
003

3
I
7

03
o2
02

0

0
0

0 - 004 0.014 0.030 0.052 0. o80

0.004 0. 014 0.031 0.053 0.082

MNA 0. 003 0.012 0.025 0.044 0.068

0.003 0 .012 0.o25 0.044 o.068

0.003
0.003

0. 012
0 .012

0.046
0 . 0¡16

0.0?1
0.0?0

0.026
0.026

003
003
003

0

0

0

0.012
o -oL2
0 .012

0.012
0.012

o -026
0.025
o.026

0.045
0.046
0.046

07
07
07

0
0
0

0
I
0

0.003
0.003

o -o27
o.o27

0.04?
0.o47

0.o72
o -072

0
0
0
0

PRESDRPl

0.003
0.003
0.003
0.003

o.o27
0.026
o.026
o.026

0.04?
0.0{5
0.045
0.045

0.073
0.069
0.069
0.069



TÀBLE V: SUMMARY OF PRESSURE DROP FROM MOST
RHTIOTE CARGO TÀNK TO VÀPOR S¡JORE CONNECTION

(SEE 'TÀBI]E IVñ FOR ÀPPLIE¡BLE CONDITIONS)

c
H
R

I
s

20.0t 40.0t 60.Ot 80.Ot
MÀK MÐ( IqÀX MAX

LIQUTD LIQUID LIQUID LIQUID
TRÀNSF TRÀNSF TRÀNSF TRAI¡SF
RATE RÀTE RÀTE RÀTE

(MLjrR) (Mr,rR) (ML1B.) (MLTR)

100.0
MAX

LIQUID
TRANSF

RÀTE
(Mf,TR)

CÀRGO 1,000
(BBI./

HR)

2,O00
(BBL/

3, 000
(BBf,/

¡{R}

4,000
(BBT,/

IIR}

5. 000
(BBI,/

HR}r{R)

Nony1 Phenol
Nonyl Phenol poly(4-12)
Nonyl Phenol Sulfide (9
Noxious liquid, N.O.S.
Non-NoxLous liquld, N.o
OcÈadecene

echoxytaÈes il;0t or less)
(fZl 1.'¡'."¿u name, ¡ cont.ainsrprincipal componentsr), Cat.egory.S. (181 (nTrade name,! conÈains princj.pal coñponent.sr). Àppen

0.003 0.012 0.025 0.044 0.068

ocEadecenoamlde eolution (OLeamide)
OcÈane (all lsomers)
oqrÀ¡¡E
OcÈanoic acid (al,l isomers)
OctanoL (all, isomere)
oqtÂl{oL
ocÈene (aII ieomersl
ocrEt|E (1-)
OcÈyl ÀceEate
octyl alcohol (iso-, n-) (al1 isomers), sEE octÀt{oL (Àûr rsoMERs)O TYL ÀICOHOIJ
ocÈyl Ndehydes
Oceyl Decyl Àdipat.e
Octyl Eporcytallate
Octyl Phthalaee. SEE DI- (2 _ETI{ÍII{EKyIJ) PHTHATÀTE
OI!, EDIBLE: Babassu
OII¡, EDIBLE: BeechnuÈ
OIL. EDIBLE: CaÊCor
OIL, EDIELE: Cocoa buÈ.È.er
OIL, EDJBI.E: coconuÈ
OII¡, EDIALE: Cod liver
OrIJ. EDIB¡JE: Corn
OIL, EDIBLE¡ CoEtonseed
OIL, EDIBLE: Fish. N.O.S.
OII¡. EDJBI¡E: Grapeseed
OJL, EDIBLE: crouf¡dr¡uE
OIL, EDIELE: Hazelnuc
OIL,. EDIBLE: Lard
OIL, EDJBLE: ftaize
OIL, EDIBLE: !,tusÈard aeed
oIL, EDIBLE: NuÈmeg BuÈt.er
OIIJ, EDIBLE3 Olive
OIL, EDIBLE: palm
OI!. EDIBLE: palm kernel
OIL, EDIBLE: peanut.
OIL. EDIBLE: poppy
OIL, EDIBLE: Raigin eeed
OIL, EDIBIü: RiCC brAN
OIL. EDfBLE: Saffl.ower
OIL. EDfBLE; Salad
OIL' EDIBIE¡ Sesame
OIL. EDIELE: Soya bean
OIL. EDIBLE: Sr,rnflower, SEE SUNFLOWER SEED
OIL. EDIBLE; Sunflower seed
OIL. EDIBIJE: Tucum
OIL, EDIBLE: VegeÈable. N.O.S.
OIL. EDfBLE: ¡{alnuE
OIL. FUEI¡: No. 1 (Kerosene)
OII¡, FUEL: No. 1-D
OII¿, FUEL: No. 2
OIL. FUEI¡: No. 2-D
OIL. FUEL: No. {
OII¡. FITEL: No.5
OIL, FUEL: No. 6
OIL. MISC: ÀbsorpÈion
OIL, MISC: ÀJ.iphatic

ODD

oÀx
oÀlr
OAÀ
oo(
OTÀ
orK
OTE

oCf(
IOÀ
oÀL
ODÀ
OET

oB8

ocA

occ

0.004
0. 004
0.003
0.003
0,003
0.004
0.004

0.014
0.014
0. 012
0.012
0.012
0.01{
0.014

0.029
0.o29
0.025
0. 025
0.025
0.030
0.031

0.051
0.051
0.044
0.044
0.044
0.052
0.053

0.003
0.003

0.044
0. 044

oL2
0L2

0
0

0.025
0. 025

0

0
0
0
0

0

0

0
0

079
0?9
068
068
068
081
o82

068
068

oco
ocs
oFs

OLD

ooL
OPM

oPo
OPN

ORP

osF

os8

osN
oTc
ovc

ooN
ooD
oTw
olD
OFR
oFv
osx
oÀs

0. 004 0.015 o.032 o. 055 o.085

o.oLz
0.012
0.oL2

0
0

0

06
06
06

9

9

9

H -r2
PRESDRP].

0.003
0.003
0.003

o.026
o .026
0.025

0.045
0. 045
0.045



TÀBLE V: SUMMÀRY OF PRESSURE DROP FROM MOST
REMOTE CÀRGO TÀNK TO VAPOR SHORE CONNECTION

c
H

R

I
s

20.0t 40.0t 60. ot
MÀX I'lÐ( MÀ)(

I,IOUID LIQUID LIQUID
TRÀNSF TR,A}¡SF TRÀNSF
RATE RÀTE R,ATE

(MI,TR) (MI,TR) (MI,IR}

80.0t 100.0
M¡IJK MA;K

LIQUID LIQI'TD
TRA¡TSF TRAT{SF
RÀTE RÀTE

(MI,TR) (MLIR)

(SEE .TABLE IVi FOR APPI,ICÀBI,E CONDITIONS)

cÀRcÐ

OIL, MISC: Ànlrnal, N.O.S.
OII¡, MISC: ÀromaÈic
OIL, MISC: Àviation F23OO
OII¿, MISC: Cl,arlfied
OIL, MISC: Coal
OII¿, MISC: Coconuc oil. esterifled, SEE COCþNUT OIIJ, FÀTfy ÀCID MErtTyL ESTER
OIIJ, MISC: CoconuÈ o11, fat.Cy acid
OIL, MISC: Coconuc oil, facÈy acid !4erhyl Est,er
OIÍJ. MISC: COCONUÈ Oi1. MEChYI ESCAT, SEE COCINII! OIIJ FÀ TY ACID METI{YL ES:'ER
OIL, MISC: CoÈConseed, fa!Èy acid, SEE CûIIONSEED OrL. FÀtfy ÀCID
OII¡, MISC: CroEon
OII/, MISC: Clude
Off,. MISC3 Die8el
OIL, MfSC: Gaa, low pour
OII¡, MISC: Gas. low sulfur
OIL, MISC: HearÈcuE. disÈil1aÈ.e
OIL. MISC: Lanolln
OII¿. MISC: Linseed
OIL. MISC: Lu.bricatlng
OIL. MISC: Mineral
OII¡. IIISC: MÍneral seal.
OIÍJ, MfSC: Moror
OIL, MISC: Neat.sfooe
OfL. MISC: OlÈicLca
OII¡, MISC: Palm oil, fatEy acid MeÈhyl Escer
OII¡. MISC: PAIM OiI, METhYI ESEET. SEE SEE PÀLM OIL, FÀTTY ÀCID METTTÛ, ESTER
OIÍJ, MISC3 PeneÈraÈ,ing
OII¡, MISC: Perllla
OIL,, MISC: Pilchard
OIL. MISC: Pine
OII¡, HISC: Range
OIL, l.fISC: Regidual
OIL, MISC: Reain
OIL, MISC: Resj.nous peÈroleum
OfL, üISC: Road
OIL. l,lISC: Rosin
OIIJ, MISC: Seal
OII¡, MISC: SoapaÈock
OIL, MISC: Soya bean (epoxidized)
OIL. MISC: Sperm
OII¿, MISC: Spindle
OIL, MISC: Spray
OIL. MISC: Tall
OIL, MISC: TaIl. faÈÈy acid
OIL, MISC: Tamer,s
OII¿. MISC: Transformer
OIL, MISCrTung
OIL. MISC: lurblne
OII¡, MISC: Whale
OIL, MISC: WhiÈe (mineral)
OIL. MJSC: Wood
alpha-Oleflns (C1.3 - C18)
Olefins (C13 and above, all lsomers)
oleLc acld
Oleyl alcohol (OflÀDECENOT,) . SEE ÀLCo¡{or,s (C13 ÀND ÀAovE)
OT9ANiC ÀNÍNE ?0, SEE ÀT'IINOETIIY¡,DIET¡{ANOI,ÀI4INE, ÀMINOEÎI{UJ-ETHÀNOIJÀMINE SOIJUTTON
PaIm SÈ.ear1n
n-Paraffins (C10 - C20)
PenÈadecanol, sEE sEE ArcoHol/s (c13 ÀND ÀBovE)
PenÈ,aechylene clycol
PenÈ.aeÈhyL enehexamine
PenÈ.ane (a11 isomergl

1,000 2,000 3,000 4,000 5,000
(BBL/ (BBI./ (BBL/ (BBT,/ (BBT,/
HR) HRI HR} IIR) HR)

rtt ---_____

ocF

ocM

cFv

OIL
oDs

Ol'lS
o¡47
ONF
oor
OPE
OPE
OPT

005
004

0
0

0.018
0.013

0.040
0.028

05
04

0
0

9
9

0 .106
0 ,076

oLB 0.003 0.012 0.025 0.044 o. o6s

OPI
ORG

ORD

ORN

oRs 0 .003 0.ot2 0.025 0.04{ 0.068

ors

osP
osD
osY
OTL
TOF
OTÌ¡
OTF
OTG

OTB

oÀI{

of,A

P¡,fS

PFN
PDC

0.003 0.013 0.027 0.048 0.074

0.003 0. 012 0.025 0.044 0.068

0.016 0.063 0.138 0,242 0.375

PRESDRPl

l+-rr

PEP
PTY



TABLE V: SIJMMARY OF PRESSIJRE DROP FROM MOST
REMOTE CÀRGO TÀNK TO VAPOR SHORE CONNECTION

(SEE iTÀBLE IVT FOR APPIJICÀBLE CONDITIONS)

c
H

R

I
s

20.0t
MÀJK

LIQUID
TRANSF

R.ATE
(MLTR}

40.0t
MÀK

LIQUID
TRANSF

RATE
(MLTR}

60.0t 80.0*
M.A:K MÀ:K

I,IQUID LIQUID
TRAI¡SF TR,A}ÍSF
RÀTE RÀTE
(MLTR} (MI,TR)

100.0
MA;K

I,IQUID
TRN¡SF

R.ÀTE
(Mf,ÎR)

1, 000 2, 000 3. 000 4, 000 5, oo0CÀRGO (BBI,/ (BBL/ (BBL/ (BBT./ (BBL/
HR) HR} HRI HR} ¡IRI

-- *tt ---
PEÑTANE (iso-}
PS¡TANE (n-)
Peneanoic acid
PenÈene (all ieomers)
PENTENE (1-)
Pet,rolaÈum
1-Phenyl-l-Xylyt Er.hane
Phosphosulfurlzed Biryclf c Terpene
PhlhalaÈe plasÈicÍzer8, SEE INDMDUAT PHTHAIÀTES
Pinene
Polyalkenyl Succlnlc Ànhydride Ànine
Polyalkyl,ene clycols, pol,yalkylene clycoL Monoalkyl Ethers mixEures
Polyalkylene ûxlde polyol
Polam{ne. Amide mixÈure
Polybutadiene, Hydroxyl ÈerminaÈed
PoIybuÈ.ene
Polydlmethyls 1 loxåne
Polyethylene clycol
PolyeÈhylene Glycol Dimethyl EEher
Polyglycerol
Polylsobucylene, SEE pOLyBUTn\¡E
Polymerized Est,era
Poly (20 ) oryeÈ.hylene sorbiÈan Monooleate
Polypropylene
Pol)æropylene clycol
Polypropylene ctycol MeEhyl EÈher
Polysiloxane
Polystyrene Dlakyl MaleaÈe
PoÈassium OleaÈe
Propane
n- Propox)4)ropanol
Propyl Àcet.ace (1so-)
Propyl Àcet.aÈe (n- I
Propyl a).cohol (iso-)
Propyl alcohol (n-)
Propylbenzene (n-)
iso- PropyLcyclohexane
Propylene
Propyl,ene -Butylene Copolymer
Propylene Dimer
Propylene clycol (1, 2-PROPÀNDIOL)
Propylene clycoL l'lonoalkyl Echer
Propy)-ene clycol EÈhyl EEher
Propylene clycol Methyl EÈher
Propylene PoLymer (in ligui.d mixÈu¡es)
Propylene Tetrame!
Propylene Trimer
Pseudocumene, SEE TRIMETIrrI,BENZENES
Rum
Sodium ÀceÈ.ace, Glycol, water aoLut.ions
Sodium Àcetace aolueion
Sodium Benzoace eoluÈion
Sodium Sulfonate
St.earic acid
Seearyl alcohol (Octadecanol)
Sulfolane
TalIou
Tallow alcohol, SEE ÀTCOHOLS (C13 ÀND ÀBOVE)
Tallow faety acid
TaLlo¡, Àlkyl Nit.rlLe
Tetradecanol
l-Tecradecene, SEE THE OLEFIN OR AIP¡{À-OLEFIN ENTRIES

IPT 0. 023 0 .087 0.191 0 .336 0.52L
PrÀ 0.016 0.061 0.135 0.237 0.36?

t{EK 0.020 0.075
PlE 0.020 0.075
WL
PXE

PIN 0.003 0.013

PPX
PÀO

PI¡B 0.003 0.012

0.165
0.165

0.028

0.026

o.290 0,449
0.290 0 ,449

0.048 0.074

0.046 0.071

PSM

PLP
PGC

PGM

0.012
0 .013

0.025
0.029

0.003
0.004

0.044
0.050

0.068
o -o't6

POE
PRP
PXP
IÀC
PAl
IPA
PÀI,
PBZ
IPX
PPL
P8P
PDR
PPG
PGE

PGY
PME

PlT
PTR

sÀN
SB¡¡

004
004
004
004
003
003

o
0
0
0
0
0

016
016
015
013
012
o12

0

0

0
0
0
0

0.034
0.034
0.034
0.028
o.026
0. 025

0.059
0.060
0.058
0.049
0 . 0¡16

0.044

0.044

0.o92
0.092
0.090
0.076
0.070
0.06s

0.003

0.003

0. 003

0.013

0.0r.2

0.028

0.025

0.049

0.044

0.075

0.067

0.012 0.025 0.06?

0 .003 0.012 0.025 0.044 0.068

SRÀ

SFIJ
TI.O

TFD

0.003 0.012 0.025 0.044 0 - 068

PRESDRPl
H -tt|

TTI¡
TID



TÀBLE V: SUMMÀRY OF PRESSIJRE DROP !'ROM MOST
REMOTE CÀRGO TÀNK TO VÀPOR SHORE CONNECTION

c
H

R

I
s

20.0* 40.0t
MÀX MÀK

LIQUID I.IOUID
TRA}ÍSF TRANSF
RÀTE RÀTE
(MLTR) (MI,TR)

60.0t 80.0t 100.0
MÀX MÀJK MÀX

LIQUID LIQUID LIQUID
TRA¡¡SA TRÀNSF TRÀNSF
RATE RÀTE RÀTE

(MLTR) (MLIR) (MLTR)

(SEE iTÀALE IVñ FOR ÀPPLICåBIJE COÑDITIONS)

CÀRGO

------ att
TeÈladecylbenzene TBD
teÈraeÈhylene clycol tICTetrahydronaphÈhal-ene THN
TeÈrapropylbenzene, SEE ÀrKylr(C9-Cl.?) BENZEôÏES
Toluene TOIJ
Trlaryphosphat,e
Trlbucyl phosphate TBplrlcresyl PhosphåÈe (less Èhan 1t of the orÈho isomer)
Trfdecane
Trldecanoic acid
Trldecanol, SEE ALCþSOIJS (C13 À¡{D ÀBOVE}
1-Trldecene
Trfderylbenzene
TrleÈhylbenzene
TrleÈhylene Glycol
Trj.eehylene Glycol BuÈ.yI EÈher
Trlethylene clycol Buc.yl EÈher mixÈure
lriethylene GIycoJ. di- (2-ethylbuÈyracel
Triethylene clycot Ether mixÈure
TrleÈhylene clycol EÈhyl Et.her
TrfeÈhylene Glycol Methyl Ether
lrlechyl phoaphaÈe
1!llsoocÈyl Trl.mellicat.e
lrllaop:ropanolamine
Trl,mechyl.benzenes (all lsomere)
IT.IMETIfYL BENZENE (1.2. s-)
TRIME|T}ITL BENZENE (L ,2 , 3 - I
TRIMET}rÏI, BENZENE (T,2, 4 -I (PSEUDOCIJMENE}
Trlmechylot Propane polyeEhoxylaÈe
2, 2, 4 -I t ímeLhyl penEanediol - 1. 3 -di isobutyrar.e
2, 2, ¡1 -Trimet.hyl - 3 -penE.anol - 1 - isobuÈ.yraÈe
Trlpropylene, SEE PROPYLENE TRIMER
lrlpropylene clycol
Trlpropylene Glycol Methyl Ether
Trirylenyl Phosphat.e
ÎlrpcnÈine
ÎrrpcnCine aubsÈfÈuèe (WhiÈe spiriÈ), SEE ¡,IHITE SPIRIT
flndecanol
Undcccne (l-)
tlnderyl alcohol
tlnderyIbenzene
vlnyl ÀccÈåÈe-f umerace copolymèr
llare!:
llÀXÈS: Candelilla
llÀXES: Carnauba
I{MES: Paraf f fn
I{MES; Petrol.eum
t{hlle epiriÈ.. SEE WHITE SPIRIT (LOt¡ (15-2Ot} ÀROMATICI
¡{hlÈe spiriÈ (Iow (15 - 2otl aromãÈic)
t{ine, SEE ÀTCOHOLIC BEIIERÀGES, N.O.S.
f{ool grease
Xylenes (orcho-, meta-, para-l
XTLENE (M.}
xyIrE¡fE (o- )

,ffLENE (P.}
XTLE¡¡OL
Zinc DialkyldlthiophosphaÈ.e

1, 000 2, ooo 3, 000 4, 000 5, 000
(BBL/ (BBI,/ (BB'1,/ (BBL/ (BBL/

_ _T_ __ _ ___T_ _ _ ___ _A_ _ _ - --T_ ___ ___A__

0.003 0.0L2 0.025 0.044 0. 068
0.003 0.oL2 0.025 0.o44 0.068

0.004 0.015 0 ,032 0.055 0. 085

TCP 0.003 0.012 0,025 o. 044 0.068
TRD 0.003 0.012 0.025 0.044 0.068

TDN
TDC
TRB
TEB
TEG

0.003
0.003

0. 012
0.012

0. 025
0.025

0.044
0.044

0.068
0.068

L2
L2

0.0
0.0

03
03

0.0
0.0

o44
o44

0
0

0.025
0.025

0.068
0.068

TGI)

TGE

TPS 0.003 0.012 0. 025 0.044 0. 068

TIP
TRE
TMB
Ir'fD
TME
TPR

00
00
00
00
00

0.0
0.0
0.0
0.0

0
0
0
0
0

12
t2
LZ
t2

0.0
0.0
0.0
0.0

03
03
03
03

013
013
013
013
0]-2

o2
02
o2
02

0
0
0

0

0

0

0

0

0

0
0
0

6
6
6

045
045
045
045

04
04
04
04
04

070
o70
070
070

(r.o¡r (r5-20t) ÀRoùtAT¡c)

TGC
T.G.I

TRP
TP.t

UDC
UND

T'DB

0. 0L2
0.012

TMP

HÀX

¡{À)(,
f{Àx,

¡{sL

0

0

0
0

04
04

03
03

0.0
0.0

6

5
02
02

0

0

5 I
I

06
06

XLY
xü,|
xLo
X'JP
XYL

0. 028
0 .028
0 .027
0. 028
0.026

3

3
3

3

7
I

0
0
0

0
0

o -o74
0 . o't4
0. 0?3
0.o'14
0.069

PRESDRP].
H -t5



TÀBI¡E V: SITMMARY oF PRESSITRE DRoP FROM r.tOST
REMOTE C¡RC'o TANK TO VAPOR SHORE CONNECTION

c
H
R
I
s

20.0t
!tÐ(

LIQUID
TRÀ¡TSF

RATE
(MT,TR)

40.0t
MÀX

LIQUID
TRAti¡S8

RATE
(MI,IR)

60.0t
MÀ:K

LIOUID
TRANSF

RATE
(MÍ,TR)

80.0t 100.0
MÀX M¡IK

LIQUID LIQUID
TRÀNSF TRNÍSF
RÀTE RATE
(MI,TR) (MI,IR,)

(sEE iTÀBIJE IVr FOR ÀppIrIC.àALE CO¡¡DITIONS)

ÀROMÀTTC RESIN OIL 60
ÀROI,ÍÀTIC RESIN OITJ 80
ÀROù!ÀTIC RESrN OI!,S

ÀR,s
ÀR.s

0.012
0. 012

0.044
0.044

03
03

0.0
0.0

0.025
0.025

0.068
0.068

PRESDRPl
H -tu



CÀLCUTÀTIONS FOR CAPÀCITY OF SPIL! VÀ.LVE

MÀK DESIGN WORKING PRESS
SPILL VÀIJVE SET PRESSURE
CÀRGO TANK P/V SETTING
,TÀRGETã MÀX LIQUID TRANSFER RÀTE
SPILIJ VÀ¡JVE CÀPÀCITY (WÀTER) @ MÀX DESIGN ¡{ORKING PRESSIJRE

(MD¡{P}
(Ps/v)
@p/vl
(Tl¡lLTR,
(Qs)max

3.000
1. ?50
1.500
5,000
6,750

PSIG
PSIG
PSIG
BPH
BPH

c
H

R
I
s

I.IQUID
SPECIFIC
GRÀVITY

(1)

1. 05
1. 08
o.7s
1.05
0.81
0.95
1.76
1. 03
1 .44

cÀRco EQUM¡VEMI
MÀ:K T{ATER

LIQUID LIQUID Q{¡r<. (Ow)max
TRA¡ISFER TRÀ}ISFER

RÀTE RAÎE
(Ol) Qs- (Qr) rscl^.s

0 5, 123
5,203
4,4L6
5,L23
4, 500
4 ,873
6, 633
5. 070
6, 000

OK

OK
OK
OK
OK
OK
OK
OK
OK

OK
OK
OK
OK
OK
OK
OK

OK
OK
OK
OK
OK
OK
OK
OK
OK
OK

OK
OK

OK
OK

OK
OK
OK
OK
OK

OK
OK
OK
OK

OK
OK
OK
OK

OK
OK
OK

.000
,000
.000

{,6S8
4.583
4,583
4,583
4 ,690
4.74L
4,743
4 ,690
4,48L
4 ,472
4 ,528
4.528
4,804
6, 30s
6.L24
6,L24
5,268
6, 083
6,690
4,690
5,L?2
5,L72
s,I23
5,L23
5,L72
6,22s

(BPH) (BPH)
___- arr rrtltttl

CÀRGO

1¡6 CFR SI'BCIÍÀ¡YT O, TÀELE 151

ÀCETIC ÀCrD
ACETTC À¡¡HTDRIDE
ÀCEIþNITR,ILE
ACRYÍ,IC ÀCrD
ÀCRYIONITR,ILE
ÀDIPONITRIIJE
ÀLUMINTJM SI'LFATE SOLUTION
À¡,IINOEÎ¡¡YIJETHÀÌ¡oIÀ¡IIINE
À¡,$lONItM BISIJIJFITE SOLN (ZOt OR LESS)
À¡,û'foNIIlM IÍYDROXIDE (28t OR r,ESS NH3)
ÀNTHRÀCENE OIL (C!ÀL TÀR FRÀqrION}
BENZENE
BE{ZENE HYDROCÀRAON MIXTURES (W/ACETrI,Ð¡ES) (W/lOt BENZENE OR MORE)
BENZENE }TYDROCÀRBON MIXTT]RES (W/1Ot BENZEIÍE OR MORE)
BEI{ZÐ¡E. TOLT'ENE. XYIJENE MIXTTJRES (EAVING TOt BE{ZE¡¡E OR MORE}
ieo-Buffl ÀCRyfÀTE
n-BUTYL ÀCRyLÀTE
auryr, ACRYIÀTE (SEE ISO- & N- BUTrL ACRyT,ATE)
BUTrIJ MSn{ÀCR,YIÀTE
i€o- BtITYRALDEHÍDE
n -BUTTR.AI,DEIfYDE
BUTTRÀ¡.DE¡ÍYDES ( CRT'DE )
BUTTRÀLDEKYDE (ISO-, N-}
CÀIITPHOR OIL (LIGHT}
CÀRAON TETRACI{I.ORTDE
CÀUSTIC POTÀ.SH SOLUTION
CÀUS?IC SODA SOLIJT¡ON
CHLoROBENZB¡E
CHI¡ROFORM
CHLOROSULFONIC ÀCID
CICÀL TÀR NAPHTIIA SOLVE¡iTT
CREOSOTE (C!ÀL TÀR}
CREOSOTE (¡{OODI

CRESOI,S (ÀLL ISOMERS)
CRESOI,S ¡{ITH LESS TIIAN 5t PHENOL (SEE CRESOLS (ALL ISOMERS)
CRESOI,S WITH 5t OR MORE PHENOL (SEE PHET{OL)
q.ESrIÀTE SPEI{T CÀUSTIC
cRESnJIc ÀcID, SODIUM SÀLT SOLUrION, SEE CRESyIÀTE SpENr CÀUSTIC
CROÎONALDEHTDE
CYCTôHEXÀNONE
CYCT,OHE:KYÍ,À¡4INE
DECÍIJ ÀCRYLATE (iqo-, n-)
DICITIþROBENZENE (AI,L ISOMERS}
1 , 1 -DICHIOROSTEANE
2, 2 -DICHIPROETHrIJ ETHER
DICHIPROME-THA¡¡E (ÀI,SO T(NOWN À.s METITLENE CHI,oRIDE}
2, 4 -DTCHIþROPHENOXYÀCETIC ÀCID DIETEANOT,AMINE SAIJT SOLUTION
2 . r¡ -DICI¡ITOROPHHOXYÀCETIC ÀCID. DIMETIÍyLÀIIINE SAIJT SOLLTTION
2, 4 -DICHIOROP¡¡B.¡OKYÀCETIC ACID, TRI ISOPROPÀ¡¡OLÀMINE SÀLT SOI,T,TION
L.L-,L,2- OR 1,3- DIOTLOROPROPANE
1 . 3 -DICHIJOROPROPENE
D I CHLOROPROPSNE, D I CHIOROPROPÀNE MIXTT'RES

AÀC
ACÀ
ATN
ACR
ACN
ADN
Àsx
ÀEE
ÀBX
A¡IIH

À¡¡o
BNZ
BHÀ
BHB
BTK
BÀT
BTC
BÀR
BMH

BÀD
BîR,
BFÀ
BÀE
cPo
CBT
cPs
css
CRB
CRF
csA
NCT
ccr
ct{D
cRs
cRs
CFP
csc
cÀx
grÀ
ccH
cltA
DAT
DBX
DCH
DEE
DCM
DDE
DÀI)
DTI
DPX

DPU
DI.fX

4, 610
4,873
4t664
4,7L1
5,701
5,431
5.523
5,745

5
5
5
5
5
5
5
5
5

5, 000
5, 000
s, 000
5.000
s, 000
5, 000
5, 000
s, 000

00

o.88
0.84
0.84
0.84
0.88
0.90
0.90
0.88
0.80
0.80
0.82
0 .82
o.92
1.59
1.50
1.50
1.11
1.48
1. ?9
0.88
1.0?
1.07
1.05
1.05
1.0?
1.55

(TAR ?)
0.85
0.95
0.87
0.89
1.30
1.18
L.22
L.32

1.16
L.23
1 .21

000
000
000
000
000

5, 000
5, 000
5, 000
5,000
5, 000
5, 000
5, 000
s, 000
5, 000
5, 000
5, 000
5. 000
5, 000
5,000
5. 000
s, 000
5¡ 000
5, 000
5, 000
5, 000
5,000
5, 000
5, 000
5.000
5, 000
5,000

s, 385
5,545
5.500

SPIL¡/VfJV 1-l

5, 000
5,000
5, 000



CåTJCT'IÀTIONS E'OR CÀPÀCITY OF SPILIJ VÀIJVE

M¡IJK DESIGN I{ORKING PRESS
SPII,L VA¡,VE SET PRESSIJRE
CÀRGO TÀNK P/V SETTING
trTÀRGETi MÀX LIQUID TRÀNSFER RÀTE
SPILTJ VA¡VE CÀPÀCITY (WATER) @ !TA:K DESIGN WORKING PRESSI,RE

(MD¡{P)
(Ps /vl
(Pp/vl
(lHLrR)
(Qrl) max

3.000
1.750
1.500
5, 000
6,750

PSIG
PSIG
PSIG
BPH
BPI{

c
H
R
I
s

LIQUID
SPECIFIC
GRÀVITY

(1)

CARGO EQUMfJvÐûr
MÀIK WÀÎER

LIQUID IJIQI'ID Qry<- (QI{) max
TRÀNSFER TRÀNSFER

R,ATE RÀTE(orl Qw- (Qr) .scr^. s
CÀRGO

2, 2.DICHLoROPROPIONTC ÀCID
DIETI{AT¡OI¡AMINE
DTEÏMJA¡'IIIfE
DIETIÍrI]ENSIRTÀ¡IIINE
DTETHYI, ETHER, SEE ETTrYIJ ETHER
DI ISOBUTrIJå¡IIINE
DI I SOPROPÀNOI/Â¡,!INE
DTISOPROPrI,ÀMTI{E
N, N - D I METIÍYIJÀCETå.I.f I DE
DTMETIÍ)|.I,ETHAI{OI.ÀMINE
D IüETHrIJFORI'Í ÀITIIDE
1 , 4 -DIOXÀ¡i¡E
DT -N. PROPN.AMTNE
EIHÀD¡OtÀT,IINE
ETTrl, ÀCRYIÀTE
EÎTÍÍIJÀITIINE SOIJUTION (?2t OR I,ESS}
N- ET!ÌyIJBTIryIJÀITIINE
N- ETI{rIJCYCLOHE:KIIJÀMINE
ETHYLB¡E CYÀ¡¡OHTDRIN
ETHrIJENEDIÀ!4INE
EÎ1[yI,ENE DIBROMIDE
ETTÍrI.ENE DICHIORIDE
ETITYL,B¡E GIJYCOL PROPYIJ ETHER
2.ETIIYL¡{E:KYL ÀCRYI,ÀTE
ET¡IYfJIDENE NORBORTÍENE
ETTÍN, MET¡IACRYIÀTE
2 - grlrÍI, - 3 - PROPYI.ACROLE IN
FERRIC CHLORIDE SOLUTIONS
FORMÀTJDEIryDE SOIJUTION (3?t TO sot}
FORMIC ÀCID
FIJRFURA'J
GIJT¡TÀR,AIJDETTYDE SOIJUTION (sot OR IJESS)
I{ÐKÀIT{ET}ÍyI,ENEDTÀMTNE SOLT'TION
HE:KÀI"IETHYLANE I M I NE
IÍYDROCHI.ORIC ÀCID SPENT (15t OR LESS}
ISOPENTÀIÐEKYDE (MIXED ISOMERS} (SEE VÀÍJER.ALDEÍTYDE (ISO-, N-)
ISOPRENE
KR.AFT PULPING I,IQUORS (FREE ÀTJ¡GLI CONTENT 3t OR MORE) (INCLIJDING:
MESITrIJ OXIDE
MET¡TNJ ÀCRYLATE
MEÏIYI,CYCLOPENTÀDI Ð,¡E D IMER
METHYL DIETHÀNOLÀITINE
2 - MET¡{YL. 5 - ETIMJPYRIDTNE
METIIrIJENE CHIORIDE (SEE DICHIJOROMETHANE)
METITYIJ METTIACRYIJÀTE
2 -ITIE.TFTIJPYRIDINE
aLpha-!,ET¡Tt STrRENE
MORPHOIJINE
NTTR.IC ÀCID (?0t OR rJESS)
NITR.OPROPÀNE (-1, OR .2)
ocrrI, NITRÀTES (er,r, IsoMERs)
OIJEUM

PEITTÀCHLOROETTIÀNE
1.3-PN¡TÀDIEIE
PERCHLOROETIÍrIJENE (SÀI'ÍE ÀS TETRÀCHIORoETHTLENE)

DCN
DE,A

DEN
DET
DEII
DBU
DIP
DIÀ
DÀC
DMB

D¡4F

DOX
DNA
MEÀ
EÀC
EA¡¡
EBÀ
ECC
ETC
EDÀ
EDB
EDC
EGP
EÀT
ENB
ETI'I
EPÀ
FCS
Flrs
FÎ,lÀ
FFÀ
GTÀ
HMC

HMI
HCS

5. 000
5, 000
5. 000

OK
OK

OK

OK
OK
OK
OK
OK
OK
OK

OK
OK
OK

OK
OK
OK
OK
OK

OK
OK
OK
OK

OK

OK

OK

OK
OK

OK

OK

OK
OK

OK

OK

OK
OK
OK

OK

OK
OK
OK
OK

OK
OK

OK

OK

OK

OK

1.09
0.71
0.96

.75
,98
.72
.95
.89
.95
.04
-74
.02
.93
.80
.'14
.85
.04
.91
.L7
.26
.91
.89
.90
.92
.85

5,22O
4 t21,3
4,899

0
0
0
0
0
0
1
0
1
0
0
0

0
1
0
2
1
0
0
0

0
0

4,330
4,950
4,243
4,873
4,7t7
4,873
s, 099
4.301
5,050
4,822
4,472
4,301
4,63't
5,099
4,770
6.750
5 ,6L2
4,770
4,7L7
4 t143
4,796
4, 610

s, 000
5, 000
5,000
s, 000
5, 000

4 ,637
4,873
4, 848
5, 099
4,796

00
00
00

5,0
5,0
5,0

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
4
5
5
5
5
5
5

4 ,848
4,873
4,7L7
5.000

13
22
20

93
88
2L

94
95
89
00

0.86
0.95
0.94
1.04
0.92

0
0
0
1

99
00
98
67
68

000
000
000
000
000
000
000
000
000
000
000
000
000
000
000 )
s82/
000
000
000
000
000
000

1
1
I

0
0

1

5,000
5, 000
5, 000

4 ,822
4,690
5,500

5,315
s,523
5 ,47't

4, 153
BIÃCK,

IPR
GREKPI,

MSO

MÀM

MCK
MDE

MEP

MMM

MPR
MSR

MPL
NCD
NPM
ONE

OL¡{
PCE
PDE

PER

0.69 5,000

5, 000
5, 000
5, 000
5. 000

0.
1.
1.
1.
0.
1.

5, 000
5,000 /,
4 ,79?a
s, 000
5. 000
5, 000

SPIL.LVLV
1'L
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4,915
5.000
6.750
6,46L
4,L23
6,364



CÀIJCULÀTIONS FOR EÀPÀCITY OF SPIL! VATVE

MÀ:K DESIGN WORKING PRESS
SPILL VÀI,VE SEl PRESS{'RE
CÀRC,O TÀìIK P,/V SETTING
iTÀRGETi MÀK LTQUID TR,À¡ISFER RÀTE
sPrLt vÀLvE cApAcrTy (¡{ÀTER) @ MÀX DESTGN WORKTNG PRESSURE

(MDWP)

lPs /vl
(Þ/v)
(Tr"fLTR)
(Qw)max

3.000
1. ?50
1.500
5, 000
6 ,75O

PSIG
PSIG
PSIG
AP¡¡
BPH

c
H

R

I
s

LIQUID
SPECIFIC
GRÀVITY

CARGO

MÀ:K

LIQUTD
TRÀNSFER

RATE
(ol )

5, 000

5,000
5, 000

EQUMÍJVENT
WÀTER

LIOUID
TRÀNSFER

RATE

Qer- (Ql) rscl^.5

(BPH}

Qw<- (Qr) rEx

(8PHI
-__ ltt ttttattt

CÀRGO

PHOSPHORIC ÀCID
POLYETIÐí]ENE POIJYÀ¡,Í I NES
POÍJYMËN{YIJENE POIJYPHENÍL ISOCYÀNATE
P TASSII'M ETDROXIDE SOI,UTION (SEE CÀUSTIC PCTTASH SOI,IIION}
Iso-PROPAI.¡OIÀÌIINE
PROPÀNOIÀHINE (igo-, n-)
PROPIONIC ÀCID
iso- PROPU¡AÌJ!INE
iso-PROPYIJ ETHEA,
PYRIDINE
SODIT'M ÀIUMINATE SOIJ'rION
SODIUM CHIJORÀTE SOLUIION (sot OR LESS}
SODII'M DICHR.OT4ÀTE SOL'N (?Ot OR LESS}
soDItM FYDROXIDE SOIJIITTON (SEE CÀUSTIC SODÀ SOrrUrrON)
soDrIrM rlypocgl¡RlTE SOL'N (1st OR ¡,ESS)
soDIIrM SLTJFIDE. IfyDROSTLFIDE SOLUTIONS (H2S 1s ppM oR I¡ESS)
SODII'M SI'IJFTDE FTDROSULFTDE SOLUTIONS (15 PPM<H2S<2OO PPM)
SODIIJM ST'LFIDE !ÍYDROSI'IJFIDE SOLUIIONS (H2S GREÀTER THAN 2OO PPM)
SODII'M THIOCYÀ!¡ATE SOIJUTION (563 OR LESS}
STYRENE MONOMER
SUIJFURIC ÀCID
SULFURIC ÀCID, SPE!ùI
1 . 1, 2 . 2 -TSTRÀCHLOROETI{ANE (ÀCETYLENE TETRÀCHLORIDE)
TETRAET¡MJENEPENTÀIqINE
TETRNIYDROFT'&A¡{
1. 1, 2 -TRICI¡LOROETHANE ( VINrL TR¡C}Û,ORIDE )

TRICHI.OROETI{A¡{E ( SEE 1, 1. 2 -TRICHLOROETIIÀNE )

TRICItr.OROErITYLENE
1, 2, 3 -TRICI{LOROPROPÀ¡IE
TRIETHN¡OIIÀ¡qINE
TRI T¡lrIÀ¡ìIINE
TRI ETIÐTLENETETR.AI'I INE
IJREÀ, À¡,04ONI[M NIÎRÀTE SOL'N (CONTÀINING MORE Tt{À¡¡ 2t NH3}
VALERÀLDEFTDE (i8o-, n-)
VÀLERÀTJDETIYDE (iso- I
VÀI,ERALDEIÍYDE (n-)
VÀ¡¡IIJ,A¡I BLACK LIQUOR (FREE ÀIKÀLI CONTENT 3t OR MORE}
VINTIJ ÀCETÀTE
VIì¡rI,T"OLI'ENE

MPA
PN(
PNA
IPP
IPE
PRD
sÀu
SDD
SDL

4, 899
4.899
s, 000
4, 153
4,243
4, 950

(1)

PÀC 1.83
PgB 0.99
PPI L.2O

,9go /^
.000
,000

1.63 5, 00o

4
5
5

5
5
5
5
5
5

0
0

1
0
0
0

96
96
00
69
72
98

92
8/t
39
59
00
89
44

000
000
000
000
000
000

6,750
4,975
5.47'l

6,384

OK
OK
OK

OK
OK
OK
OK
OK
OK

OK

OK
OK
OK
OK

OK
OK
OK
OK
OK
OK
OK

OK

OK
OK
OK
OK

OK
OK
OK

OK

OK

SHP
ssH
ssr
ss,t
sTs
slY
SFÀ
sÀc
TEC
lrP
TTIF
TCM

1.10
t.32
L.32
L.32

5,244
5,745
5,745
5,745

4,796
6,75O
s,895
6. 311
5, 000
4,'tL7
6, 000

TCL
TCN
TE,A

TEN
TET
UÀS

l3
73
98

6,042
5, S95
5, 315
4,272
4. 950

rvÀ
vÀL
VBL
VAM
VNT

o.79
0.79
0.84

5, 000
5,000
5.000

4,444
4 ,444
4,583

00
00
00

5
5
5

0
0
0

0
1
1
1
1
U

1

1
1
1
0
0

46
39

.000
,976
,000
,000
,000
, 000
,000

,000
.000
,000
.000
,000

5

5
5
5

5

0.94
0.90

84¡8
't43

4
4

SPILIJWV 1-¡



CNC{'I¿ATIONS FOR CÀPÀCITY OF SPILIJ VÀI,VE

MA:K DESIGN WORKING PRESS
SPII,IJ VÀLVE SET PRESSURE
CÀRGO TÀNK P/V SETTING
iIARGHTi MÀX LIQUID TRÀNSFER RATE
SPILIJ VÀI¡VE cÀPÀcITY (WÀTER) @ MÀ:K DESrG¡{ ¡{ORKING pREsStRE

(MDWP)

(Ps/vl
(Þ/v)
(lI"fLTR)
(Qw) nrax

3 .000
1.750
1.500
5, 000
6 ,750

PSIG
PSIG
PSIG
BPT¡

BPH

CÀRGO

c
H
R

I
s

LIQUTD
SPECIFIC
GRÀVITY

(1)

CÀRGO EQUMTVENT
tlÀX ¡fÀrER

LIoUID LIQUID ery<- (err)max
TRÀNSFER TRÀNSFER

RÀTE RÀTE
(Ol) Qw- (Qrl .scl^. s

(8Prr) (BPI¡)

I
1
1
1
1
2
2
3

46 CFR SI'BCTÍAPT O BII! NOT TÀAIJE 151

, 1-DICHI.OROPROPÀ}¡E
.1,1-TRICHIóROEruAÀ¡E
,2-DICHI¡ROPROPÀNE
,3 qCIóPENTADIENE
.3.DICHI¡ROPROPÃNE
.METIÌII'I,- 2 - IÍYDROXY- 3 - BUTYNE
. 4 - DICHI.OROPHENOXYACETTC ÀCID,
- PEI{:IENB¡TTRTLE

DIMETIIYI,ÀMINE SÀLT SOLUTION (70t oR LESS)

À.SRoTHEñE TT (1, 1, t -TRTCHLOROETI{ANE)
ÀIKN,BENZENE
ÀMTNOEITTYIJP I PERÀZTNE
BENZENE RÀFFIIìIATE (ÀSSUME VÀPOR PROPERTIES SIMIL.AR TO BENZENE)
BE}¡ZENE SUIJFONTL CHIJORIDE
BENZYL ÀCETATE
BENZYTJ CI{IORTDE (STÀBILIZED}
Bt'TÀNOL
BtIrrI, ETHER (n-)
BUTTLENE OXrDE (1,2-)
BUTYRIC ACID
CÀRBOLIC ÀCID
qHI¡ROÀCETIC ÀcID (8Ot OR LESS)
CHLOROPROPTONTC ÀcrD (2_ OR 3_)
CHIJOROIOIJI,ENE (m- )
CHLORoToLUENE (o-)
cHLoRoTOLItB¡E (p)
CHLOROTOLT'ENES (MIXED ISOMERS}
CREOSOTE (ÀLL ISOMERS)
CRESTLIC ÀCID TÀR
C'':TCI.OHEPTÀ¡¡E
CYCI.OHEXA¡¡ONE, CYCI.OI{E:KÀI{OL MIXTURE
SYCI¡HE:KYIJ ÀCETÀTE
CYCIPPEI{IÀDIENE, STYRENE, BENZENE MIXTT'RE
CYCLOPENTÀNE
DECÀNOIC ACID
DI 2 ETTYLHE:K].L PI{T}IAI,ÀTE (SEE ÀLSO ET}rrI,H&TlrL P}¡TEAIÀTE)
DICHI¡ROISOPROPYL ETI{ER (2,2' -I
D ICHI.OROPROPÀNE
DICHI,OROPROPENE
DIETHrI, ST'LFÀTE
D IET¡{rIJET¡{ÀNOI,À¡,Í INE
DODECYI, BENZENE
DODECÍI,DIMET¡{rI,AT"IINE TETRÀDECYI,DIMETHEJÀI\,ITÑE MIXTURE
DRIPOLENE
EÎ¡¡ÀNOIJ (see er,hyl alcohol)
ETTIrIJ BROMTDE
ETHYI, TERT.BUTTL ETHER
ETI{YLÀ¡/ÍINE
ET}TrI,EME DICI{I.ORTDE 1. 1 . 2 -TRICHLOROETEANE MIXTURE
ETTrYI',MERCÀSTÀN (SÀIITE ÀS ETIIANETHIOIJ}
EÎTYTJPHENOL
FOR.ÌvlAIÐElfyDE SoLUTTON (5Ot OR MoRE) . MET¡rANoIr MIXTURES
HYDROSI'IJFTDE

DPB

DPP

DPC 1.16
MHB 0.86
DDÀ
P¡TT (CRIJDE ?)

ÀEP

1. 16
1.51
1.16

5,000
5. 000
5, 000

5,000
5, 000

5.385
6,L44
5,385

s,385
4 ,637

4, 183
5 ,874
s.099
5,244

.196
,I't2
.196
, L72
,L23
,500
,873
,924
, ].24
,301
.750
, 955

OK
OK
OK

OK
OK

BSC
BZE
BCIJ

BTE
BTO
BRÀ
cBo
CIIM
CPM

CTM

cro
CRN

CHI
ccï
q.iK

cyE
CTX
cYc
csB
CYP
DC!

DCI

DSU
DÀE

DOT

EBE
E,AI{

ETX

EPL
MTM

s,268
5, 385
5 , 5115

5,431
4,7L7

OK
OK
OK
OK

OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK

OK
OK

OK
OK

OK

OK
OK

OK

OK
OK

OK

0
:.
1
1

70
38
04
10

o.77
0.83
0.96
1.04
1.58
L.26
1.07
1.08
1.0?
1.08
1.0?
1.05
0.81
0.95
0. 97
1.50
0.74
5.94
0.98
1.11
1.16
L.23
1.18
0.89

5, 000
5, 000
5, 000
5, 000

387
555
899
099
285
6L2
L72

5, 000
5, 000
5, 000
5,000
s, 000
5.000
5.000
5, 000
5, 000

4
4

4
5
6
5
5
5

5
5
5
5
4
4
4
6
4
6
4

s,000
5,000
5, 000
5.000
s, 000
5, 000
5, 000
5.000 ./
2,'t7 o/
5, 000
5, 000
5, 000
5, 000
5, 000
5. 000

0.73
0.80
1.¡14

5
5
5

00
00
00

04
79

1
0

0
0

0

4,272
4,472
6,000

s, 099
4 ,444

OK
OK
OK

OK
OK

sPrLLwv I- rt

5,000
5. 000



Cåf,CT'IJÀITONS FOR CÀPACITY OF SPILIJ VÀ],VE

MAX DESIGI{ T{ORKING PRESS
SPILL VÀIJVE SET PRESSIJRE
CARGO TA¡¡K P,/V SETTTNG
'TÀRGETi I'ÍÀJK LIQUTD TRANSFER RATE
SPII¿ VAI,VE CåPÀCITY (WÀÎER} @ MÀX DESIGN ¡{ORKTNG PRESSURE

(MDWP}

( Pslv)
( Pplv)
(TMLTR)
(Qw) max

3 .000
1.750
1.500
5, 000
6, ?50

PSIG
PSIG
PSIG
BPI{
BPH

c
H

R

I
s

I,]QUID CÀRGO
SPECIFIC MÀX
GR,AVITY LIQUID

TR,ANSFER

(1)
RATE
(or I

(BP¡¡}

EQUIVAIJVEMT
¡{ÀTER
LIQUID e!J<- (0rú) max

TRA¡ISFER
RÀTE

Qw= (QI) rscl^.5

(BPH)

EÀRGO

INDENES
ISOEUTrIJ ACETATE
ISOPRENE. PENTADIENE MIXTT]RE
rSO-PROPYIJ ÀTJCIHOL
I,ÀT'RIC ACID
METT¡ÀCRYÍJONITRIT.E
MEN¡AI{OTJ
METMflJ STYRET{¡E
MET!ÍYI, STYRÐ¡E, INDENES, ÀIJKYTAENZENE MIXTURES
MEnm,c.:tclor¡Er(Ar{E
METITTL¡IE¡(AÀ¡E (SÀME AS üEPTÀNE}
MONO T¡{ÀNOIÀ¡,tINE
MONOISOPROPÀNOIÀMINE
NAPHTHÀ¡JENE (MOLTEN)
NEODECÀNOIC ÀCID
NIIT,II.oTRIÀCETIC ÀCID
NIT,R,OPHENOIJ (MOLTEN}
NITR.OPROPÀ¡¡E (60II, NITROETIIANE (4OT} MIXTURE
NrTRCIIOLI'ENE (o-,p-]
PÀRJA¡JDE¡IYDE

POITYGLYCERTNE, soDrtM sÀrT soLN (coNrÀrN¡Nc 3t oR MORE soDrUM tMDRoxrE)
PROPIO¡{AIJDEHYDE
PROPIONIC À¡¡TTYDRIDE
PhoPIoNITs,rLE
PROPYLÂMI!¡E (n-l
PROPTLBENZENE
PYROLYSIS GÀSOLINE (GRE,ÀTER TI{À¡f 5t BSNZENE)
PYROLYSIS RESIDUÀIJ FIJEI,S
SEWÀGE, RAW
SODIUI,I SI'LFIDE (SOIJID IN ¡{ÀTER)
STYRENE
SIYREIfE CRT'DE
STYRENE TÂR
TETRAJTfETHYI,BE¡¡ZENE (L , 2 ,3 , s - I
TOLUID¡NE (o-)
TRICHIOROBENZENE (1, 2, 4-)
lRrrsoPRoPANoLÂlrfrNE sÀrr oF 2.4-DrcHroRopHENoxy ÀcEuc ÀcrD soL.N
lRIPHEMrI,BORA¡TE
UNDEEå¡¡OIC ÀCID
ITDROCARBON 5-9

IBA
IPN

I,RÀ
MET

MIÀ
MCv

4.444
4 ,690
4.472
4 ,44?

OK
OK
OK
OK

OK

OK
OK
OK
OK

OK
OK
OK
OK

OK
OK
OK
OK

OK
OK

OK
OK
OK

OK
OK
OK

OK
OK

0
0
0
0

79
88
80
79

84
89

53
92
92

000
000
000
000

00
00
00

0
0
0

5.
5,
5,

0 .77 5, 000 4 ,38?

ME,À

GPY

L .02
0.96
1.15
o.92

(&sÀI,Ts ?

1.49
1.05
1.16
0.99

5.050
4 ,899
5 ,362
4 ,796

5, 000
5. 000
5, 000
5, 000

0.81
1.01
0. ?0
o -'t2

s, 000
5,000
5, 000
5,000

4,500
5, O25
4, 183
4,243

5.
Ê

5,
5, 000

NlTq
NE,A

NÀÀ
NTP
NNM
NIl
PDH
PGS

PÀD
PA¡{
PCN
PRÀ

6, 103
s,L23
5.385
4 ,975'

n

0

I
0
0

5, 000
5. 000

s, 000
5, 000
5, 000

4,583
4 t7L7

s¡{R
sDs
STY
sïK
STT
TÎB
TLI
TCB

5. 000
5, 000
5,000

6,185
4,796
4,796

4,'tL7
5, 000
5,O2r

0.89
1.00
1.45

TPE
UDÀ
Hr'N

0.89
0.85

00
00

5,0
5,0

'lL
61

4
4

1
0

SPII,IJVIJV r-s



CÀI,CUIJÀÎIONS FOR CA.PÀCITY OF SPIIJL VÀI,VE

MÀX DESIGN ¡{ORKING PRESS
SPILIJ VÀLVE SET PRESSURE
CÀRGO TÀNK P/V SsIrINc
¡TÀRGET¡ !4ÀX LIQUID TRANSFER RÀTE
SPILL VA]JVE CAPÀCITY (WÀTER) @ MÀ:K DESIq\T WORKING PRESSI'R¡

(MD¡{P)
(Pe/vl
(Pp/vl
(TMLTR)
(0w) max

3.000 PsIc
1.750 PSIG
1.500 Psrc
5.000 BPH
6, ?50 BPH

c
H
R
I
s

IJIOUID
SPECIFIC
GRAVITY

(1)

cÀRco EQI'MTVENT
MAK ÍJÀTER

LIQUTD LIQUID
TRANSFER ÎRANSFER

R,ATE RATE
(OI) Qw- 19t, tscl^.s

4,450
5. 065
5, 11{

5, 08?

5,L23

5,O't4

4, 500
4,500
4.500
4 ,4L6
5.292

Q'!r<- (Qw) max

OK
OK

OK
OK
OK

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK
OK

OK

OK

OK

CÀRGO
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ÀceÈone
ÀceÈophenone
Àcecyl Tribcuyl ClErar,e
ÀcryloniÈriLe-styrene copolymer dispersion in polyeÈ.her polyol
Àlcohols (C13 and above)
Àlcoholic beveragee, N.O.S.
Alcohol (C6 - C1?t (secondary) poly(3-6)er,horylar.es
Âlcohol (c12 - c1s) poly(1-¡)eÈhoxyLaÈes
Àlcohol (c12 - c15) poly(3-11)et.hoilaÈes
Àlkenylsuccinic acid
ÀlkenyLauccinlc Ànhydrj.de -

Àtkyl (C9 - Cl?l Benzenes
Àlkylbenzeneeulfonic acj.d (4t or less)
Àlkyl PhÈhalaE.e.s (n-)
ÀIkyI Succinace Forrnaldehyde Hydr- oxyamino condensac.e (3.2t or less)Àmlnoet hyldie chanolamÍne, ÀninãechyJ_eLhanol.amine eol uÈ ionÀfiyl Àcet.ate (corunercj.al, iso_, n_,sec_)
Àr,ffL ÀCETÀTE (n-)
À¡-lrL ÀCETÀTE (iso- )
Àmyl alcohol (iso-, n-, eec-, primary) (SEE ALSO IÀÀ)tunyl aLcohol (n-I
Ànyl alcohol (Èert-)
À¡.{nL À!C'OHOL, pRIMÀRy
AlfnJ ÀI.'COHOIT, (sec- )

À¡trylene
À¡frL ÀICOHOL, (íso-)
tutryl tlechyl Keeone
Ànyl TallaÈe
ÀsphåIc
À.SPHÀ.LT BLENDING STOCKS: Roofera fLux
ÀSPtlÀI,T SLENDING STOCKS: StraighÈ run residue
Behcnyl alcohol
genzcnc Trlcarborylic acid TriocÈyl EsÈ.er
Benzyl, alcohol
Eicycl,ic Terpenel polyamide salc
Erake fluid base mixÈures (cont.aining poly(2_B)alky),ene (c2-clt glycolE,Butane
BuÈene, SEE BUTTLE¡¡E
BuÈene Oligomer
BuÈyI Àcet.at.e (iso-, n_)
BUTrIJ ACETATE (N-)
BUCyI Acetate (sec-)
BuEyl al,cohol (iso-, n_, sec_, EerE_)
BUTTIJ À¡CO¡¡OL (ISO-}
BIITYL À',COHOfJ (N- }
B(NYIJ ÀLCOHOI, (SEC-)
Brlrrf ÀtcoHoL (TERT_)
BuÈyl- Benzyl PhthalåEe
BuÈylene
Eutylene Glycol
1,3-Bueylene clycol. SEE BUTrLENE cLyCOL
BuÈylene Polygl.ycol, SEE BUTrIJENE cLyCOL

Àqr
ÀcP

OK
OK
OK

0.79
1.03
1.05

5, 000
5.000
5,000

ÀLE
ÀLY

ÀKB
ÀBS

ÀEC
AI{L
rAT
AÀI
ÀÀN
ÀÀr
ÀPl,!

ÀsE
NlZ
IÀÀ
À¡{K

^sPAR.F

ÀsR

0

U

0
0

0

0
0

5
5

4
4
4
4
4

4
4

5
5
5

5
5

28
2A

8?
88
88
82
82

82
82

000
000
000
000
000

00
00
00

664
690
690
528
528

4 .664
4 ,690
4,717

5, 000
5,000

o.82 5, 000

1.0¡¡ 5, 000

4 ,52A

BÀL

PolBF2(
BMX

BOL
BÀX
BCN
BTA

1. 05 5. 000

1. 03 5, 000

0
0
0

8?
88
89

5
5
5

0
0

rÀL
BÀN
BÀS
BÀT
BPI{
BIIiI
BI'G

SPII¿VLV ru

0.81
0.81
0.81
0.78
L-]-'2

5, 000
5, 000
5, 000
s, 000
s, 000



CÀ¡CT'TÂTIONS FOR CÀPÀCITY OF SPII,IJ VÀLVE

¡4Ð( DESIGN WORKING PRESS
SPIIJL VÀI,VE SET PRESSURE
EåRGO TÀNK P/V SETTING
íTÀRGETI MAx IJIQUID TRÀNSFER RÀTE
sPrLrJ vÀ¡w eÀPÀcrry (WÀTER) @ !'{À:K DEsrcN woRKrNG pREssuRE

(MDWP)

(Ps/vl
(Pp/vl
(TÍ-ü,TR)
(Qw)mx

3.000
1. ?50
1.500
5, 000
6,750

PSIG
PSTG
PSIG
BPH
BPH

c
H
R

I
s

LIQUI.D
SPECIFIC
GR.AVITY

cARco EoulvÀ¡.vE¡¡lr
MÀX WÀTER

LIQUID LIQUID ew<- (ew) mx
TRÀNSFER TRÀNSFER

RÀTE RÀTE
(OI I Qw- (et ) rscl^ . s

CÀRGO

iao-8uÈ.yL FormaEe
n-Butyl pornrace
BuÈyI Heptyl Ket.one
Bucyl MeÈhyl KeÈone.sEE METHrIJ BqrrIr TGTONEButyl SEearace
Butyl Toluene
BuÈyrolacc,one (gañna)
Calcium ÀLkylphenate
Calcium ÀIkyl Salicylat.e
Calcium tunino Nonyl phenolaÈe
Calcium Carboryl.aEe
CaprolacÈam soluÈ,ions
Carbon black baee
CeÈyl alcohol (HEXÀDECÀNOL) SEE ÀLCOI¡OLS (C13 AND ÀBOVE)Cetyl-Stearal alcohol
Cleaning spiriÈ (unleaded)
Coal tar
Cumene
CycloaLiphaÈIc resins
Cyclohexane
CyclohexanoJ,
l, 3-Cyclopencadiene dimer (molten)
cyclopencadiene polSers, sEE 1.3_cycLopE¡rrÀDIENE DIMER (MOLTEN)
Cj.rnene (para- )
DecahydronaphÈhalene
Decaldehyde (iso-)
Decaldehyde (n-)
Decane
Decene
Decyl alcohol (all j.somers) (DECÀ¡¡OL)
DECYIJ ÀLCOHOL (Íso-)
DECrL ÀLCOHOL (n-)
Decylbenzene (n-)
Deeergenc ÀlkylaÈe
DiaceÈone alcohol
Dialkyl (ClO-Cf4) Benzenes
Dla].kyl (c?-C13) phrhalaÈes
Dibut.yl Carbinol
DibuEyL phÈ.halaÈe (orcho-)
DiCYCIOPENCAdiENE, SEE 1,3-CYCLOPENTADIENE DIMER (MOLTEN}
DieÈ.hylbenzene
Diechylene Glycol
DÍeE,hylene clycol BuEyl EEher
DieÈhylene GIycoI Butyl Ether Àcecat.e
DieÈhylene ctycol Dtbucyl Et.her
Diechylene ctycol Diet.hyl Er.her
Diechylene ctycol EEhyI EE.her
Diet,hylene Glycol Ethyl Ec.her ÀcecaE.e
Dieehylene cLycol Methyl. Er.her
DleEhylene cl-ycol MeÈ,hyl Eeher AceE.ate
Diethylene clycol phenyl EÈher
Dieehylene Glycol phÈhalaÈ.e
DI- (2 -eÈhytheryl I adipace
D1- (2 -eÈhylhe:<yt ) phchalaÈe
DleÈ.hyL phthalat.e

(BP¡{} (BPH}
___ ta* tttttrtl

(1)

0.85 s,000

BHK

BI'E
BI.À

cr,s 5, 000
5. 000

5. 000
5, 000
5, 000

5,000
5, 000
5, 000
5. 000
5,000

4. 610

5,268
4 ,640

4,413
4 ,873
4. 153

4,301
4, 555
4,555
4, 555
4 ,637

4. 933

3

OK

L.02
0.90

coR
CUM

1.11
0.86

c¡{x
CHN
CPD

050
743

5
4

OK

OK

OK
OK

OK
OK
OK

OK

OK

OK
OK

OK
OK

OK
OK

OK

OK

OK

OK

OK
OK

OK

OK

OK

000
000

5
È

0
0
0

7g
95
69

74
83
83
83
86

05
98
87
T2
95

CMP

DHN
IDA
DÀl,
DDC
DCE
DÀX
rsÀ
DÀN
DBZ

0.86
0.89
0.83
0.83

5. 00o
5, 000
5, 000
5, 000

4 ,637
4,?L7
4,555
4,555

0

0

0
0
0

DAÀ
DAA
DÀH

0.97 5, 000

DPÀ
DPT
DEB
DEG
DME

DEM
DIG

5, 000
5, 000
5, 000
5,000
5, 000

5

4
5
4

1

0
0
1
0

L2
950
664
292

5, 000
5, 000

873

9't5
o745

DGE

DGÀ
DGM

DGR
DGP
DGIJ

DEII
DIE
DPH

T7
SPILLWV

0.99
1.03



CÀI,CUIÀTIONS FOR CÀPÀCITY OF SPILL VÀIJVE

MÀX DESIGN I{ORKING PRESS
SPII¿ VÀLVE SEl PRESSI]RE
EåRGO TÀ}IK P,/V SEITrNG
NTÀRGETT MÀX IJIQUID TRANSFER RÀTE
SPILIJ VALVE CAPÀCITY (WATER} @ MÀJK DESIGN WORKING PRESSI'RE

(MDWP)

(Ps /vl
lPp/vl
(TMLTR)
(0w) max

3.000
1.750
1.500
5, 000
6 ,750

PSIG
PSIG
PSIG
BPH
BPH

c
H
R

I
s

I,IQUID
SPECIFIC
GR.AVTTY

CÀRGO EQUIVÀI]VE¡TT
MÀX WÀTER

LIQUID LIQUID ew<. (ewlnrax
TRÀÀISFER TRÀNSE'ER

RÀTE RÀTE
(0r) Qs- (Ql) rscl^. s

4,500
4,243
4, 500

CÀRGO
(11

(BPH) (BPH}
___ rtl tttttttt

Dlglycidyl Ether of Bi8phenol À
Dlhepcyl phthal.aEe
Dlhexyl phehalac,e
Dllsobucylcarbinol
Dilsobucylene
DilaobuÈyl KeÈone
Dl,lsobuÈyl phthalace
DlieodecyJ. phthalaEe
Diisononyl Àdipate
Dj.leononyl phEhaLate
Dlisoocyt.l. phÈhatate
Difsopropylbenzene (all isomers)
Dilsopropyl Napht.halene
DlmeÈhyl Àd1paÈe
DimeEhylbenzene
Dimethyl cluÈaraÈ.e
DimeÈhyl phÈhalat.e
DimeChyI Polysiloxane
2, 2 -Dimeehylpropane- 1. 3 -diol
DimeÈhyl SuccinaEe
Dinonyl PhÈhalaÈe
Dl (ocÈylpheny) amine
DÍoctyL PhehaLate
DipenEene
Dfphenyl
Diphenyl, Diphenyl Ether mixEure
Diphenyl Er.her
Diphenyl EÈher, Biphenyl EEher mixture
Dipropylene clycol
Dipropylene Glycol Dlbenzoat.e
DÍpropylene clycol Methyl Echer
DISTILLÀTES: Flashed feed sÈocks
DISTILLÀTES: SÈraighÈ run
DfÈrj.decyl phÈhalaee
Diunderyl Pht.halaÈ.e
Dodecane (all igomers)
Dodecanol
Dodecene (all isomers)
DODECET.ÍE

Dodecylbenzene
DoderyI Phenol
Drilling rmrd (low toxiclry) (if flarmbJ-e or combustÍble)/
Þporylat.ed Linear alcohols, C11-C1S
Et.hane
2-EÈhoxyechanol
2-Ethoxyeehyl ÀceCate
EÈhoxylar.ed alcohols, c11 -c15, sEE rHE ÀrcoHoL PoLYETHOXYI,ÀTES
Ethoxy Trlglycol (crude)
Ethyl ÀceÈaEe
EEhyI ÀcecoacetaCe
Erhyl atcohol (ETHÀNoL)
EEhyf Àîryl KeEone
Eehyl Benzene
Elhyl BuEanol
EEhyl Bueyraee

BDE
DI¡P
DIIA
DBC
DBL
DIK
DIT
DID
DNY
DIN
DIO
DIX
DII
DI,À

4 ,637

5,454

4 ,924

s,o74

OK

OK

OK

OK
OK
OK
OK
OK

OK

OK
OK

OK
OK
OK

OK

OK
OK

OK
OK

OK

OK

OK

OK
OK

4
4

000
000

000
000
000

5
5
5

81
12
81

0
0
0

000
000
000

5,
5,
5,

OK
OK
OK

0.86 5.000

1.19 5.000
DGT
DTL
DMP

DDI
DSE
DIF

DOP

DPN
DII¿
DDO

DPE
DOB

DPG

DGY

DPY
DFF
DSR
DTP
DTJP

DOC

DDN
DOZ
DOD

DDB
DOL

o.97 5, 000

5, 000

5,000
5, 000
5.000
5, 000
5,000

4,950
4, 583
4 ,975
5,r't2
s,L72

0

0

1
1

1

98
84
99
07
o7

03

'r5
73

't6
76
86

47
04
04

o2
90
03
19

81
83
88

5

5

0 330
272

0

0

0

5, 000
5, 000
5, 000

4,359
4,359
4,637

3,410
s ,099
s,099

5, 050
4,743
5.O74
4 ,44L

ETH
EEO
EEÀ

5, 000
5.000
5, 000

0
1
1

I
0

I
0

0

0
n

ETç
ETA
EÀÀ
EÀIJ

EAK
ETB
EBT
EBR

5, 000
s, 000
5, 000
5,000

4 ,664
4, 555
4 ,690

I-sSPIÉIVIJV



CåIJCI'I,ÀTIONS FOR CAPÀCITY OF SPIL! VÀ¡VE

MÀ:K DESIGN WORKING PRESS
SPI&L VÀI,VE SET PRESSTJRE
CÀRGO TANK P/V SEIrING
'TARGET" lfÀK LIQUID TRÀNSFER RATE
SPIIJJ VA],VE E¡PÀCITY (WÀTER) @ MA:K DBSIGN WORKING PRESSI,RE

(MDWP)

(Ps/vl
(Þ,/v)
(rr'fr,TR)
(Qw) max

3.000
r..750
1.500
5.000
6,750

PSIG
PSIG
PSIG
BPH
BPH

CÀRGO

Ethyl Cyclohexane
Ethylene
Ethylene CarbonaÈe
Echylene Glycol
Ethylene clycol Àcecace
Et,hylene Glycot BuEyt EChe!
ETIÍYIENE GLYCþL BUTTL ETHER ACETÀTE
Ethylene Glycol Echer ÀcecaÈe
Ethylene Glycol TerÈ-BuCyI Eeher
EÈhylene Glycol Diacelat.e
EÈhylene Glycol Dibur,yl EEher
EÈ.hylene Glycol EÈhyL Ether, SEE 2-ETI{OXyETIIÀ¡¡OL
EÈhylene Glycol Echyl EEher ÀceÈace, SEE 2-ETI¡oxyETrm, ÀCETÀTE
EÈhylene clycol Isopropyl Ether
EÈhylene clycoL MeÈhyl BuEyl EÈher
EÈhylene clycot MeÈhyl EÈher
EÈ.hylene clycol MeÈhyl Ether AceÈace
EÈhylene clycol phenyÌ EÈher
EÈhylene clycol phenyl Et.her, Diechylene Glycol phenyl Ether mixÈure
Et.hylene-Propylene CopoLl¡mer (in liguid mixcures)
EÈhyI -3 -EÈhoxypropionaÈe
2-Ethylhexaldehyde, SEE OCryL À¡,DE!ÍYDES
2-Ethylhexanolc acid
2-Et.hylhexânol, SEE OCTÀ¡¡OL (À¡J, TSOMERS)
EÈhylhexoic acid, SEE 2-ETHTLHE:KÀ¡¡OrC ÀCID
EE.hyl Hexyl phthalat.e (sEE ÀLso Dr 2_ETrrnHE:KrL PHTHÀLATE)
EChyI l¡exyl Tal.lar.e
Ec.hyl Propfonate
EE.hyJ. loluene
Fat.ty acid (saÈurat.ed, C13 and above)
FaÈCy acid À¡nides

CÀRGO EQUMTVENT
I'fN( wÀÎER

ÍJIQUID IJfQUID ew<- (Ow) max
TRN{SFER TRAI{SFER

RÀTE RÀ18
(Ol) Qw- 1q1, *scl^. s

0.79 5,000 4,444

1.13 5.000 5,315

0.94 5,000 4 .948

1.10 5, 000 5,244

c
H
R

I
s

LIOUID
SPECIFIC
GRÀVITY

(11

(BPH) (BP¡{I
ttl tttrtttf

EGI,
EGO

EGM

EMA

ECf
ETI,

EEP
EI{À
EHO

E}IX

OK

OK

OK

OKEGY
EGB
EGF
EGÀ
EGI

EME

EG1r

EPE
EDX

1.10

1.10

0.82

0.84

5,000

5, 000

5, 000

5, 000

5, 000
5,000

5, 000
5,000

5,244

5.244

4 ,528

4, 583

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK
OK

OK

^r

EHE
EI.IT
EPR
E-TE

89
8S

0
0

4,7L''
4,690

31
31

I
t 5

Fornamide
F\¡rfuryI Àlcohol FÀt'l

cas oil, cracked FÀL
coc

GÀSOLINE BLE¡|DING STOCKS: ÀIkylaÈes cÀX
GÀSOLINE BLE¡ÍDING SToCKS: RefoTmaÈes GRF
GÀsoLrNES: ÀuÈomoÈive (conEaining not. over 4.23 graro read per garron) GÀTGÀsoLrNES: ÀvÍaÈi.on (coneaining noÈ over 4.g6 grams tead pei gair.on) AviatiocÀv
GÀSOLINES: casinghead (nacurall ccs
GÀSOLINES: Polymer cpLGÀSOLINES: SE.raighE. run
cLycerine csR

Glycerol, SEE GIJYCERINE 
GG

Glycerol PolyalkoxylaEe
Glycerol TrlaceE.aE.e
Glycidyl Ester of Tertiary carboxylic acid, sEE cLycrDyL EsrER oF TRTDECYL ÀCElrC ÀcrDGlycldyl. EsÈ.er of Trldecyl Acecfc acid cLTGlycidyl Ester of versaE.ic acid. sEE cLyclDyL EsrER oF TRTDECYL ÀcETrc ÀcrDGlycol DiaceÈaee, SEE ETImTENE cLyCOL DIÀCETATE
Glycols, Resins and SolvenEs nixÈures
Gylcol Trlacecar.e, sEE GLycERyL TRIÀCETATE
Glyoxal. solulion (,¡Ot or less)
Greaae
Heptadecane
HepCane (a11 iso$ers ) (METI[TI{E:KÀ}¡E) HMX 0.68

I-1

t3
13

7S
80
74
'tL
67
75
7S

0.
0.
0.
0.
0.
0.
0.
1, 26

5

5
5
5
5
5
5

5

,000
,000

,330
,472
,301
,2L1
.093
.330
,330
,6L2

000
000
000
000
000
000

5
5

4
4
4
4
4
4
4
5

SPILIJVLV

5, 000 4, 135 OK



CåTCUIJÀTIONS FOR CÀPÀCITY OF SPILL VÀIJVE

MAX DESIGN ¡{ORKING PRESS
SPII]L VALVE SET PRESSIJRE
CÀRCO TÀNK P/V SETTING
iTÀRGETN MÀ:K LIQUID TRANSFER RÀTE
SPIL¡J VA.TJVE CÀPÀCITY (WATER) @ M.A:K DESIGN WORKING PRESSURE

(MDr{P)
(Pa/vl
(þ/v)
(TlrLTR)
(Os) max

3 .000
1.750
1.500
5. 000
6,750

PSIG
PSIG
PSIG
BPH
BPH

(BPH}
ttt ttrr*trr

CÀRGO EQUIVÀLVENT
MÀ;K WÀTER

LIQUID IJIQUID ew<- (ew)nrax
TRANSFER TR.ANSFER

RATE RATE
(0ll Qw'(Ql) rscl^.5

(BPH)

c
H
R
I
s

IJIOUID
SPECIFIC
GRÀVITY

CARGO

¡{EsrÀÀ¡E (N- }
HepEanoic acid
Heptanol (all isomers)
HEPTÀÀÍOI,
HepÈene (a11 lsomers)
HEPTENE (1-)
geptyl ÀceÈate
Herbicide (C15 -H22 -NO2 -CI). SEE METOLÀCgtoR
HexaeEhylene clycol
llexamethylene Gì.yco1
HexamechyleneÈet.ramine soLuÈ íons
l¡exane (all isomers)
HE)(À¡¡E
Hexanoic acid
Hexanol
Hexene (all isoners)
HEKENE (1-)
HEKENE (2-}
Heryl ÀcecaÈ.e
Hexylene Glycol
Hog crease, SEE IÀRD
2 -Hydroxy-4 - (meÈhylthio) buÈanoÍc acid
IÍYDROCÀRBON 5-9 (MOVED TO SUB_O, NON TÀALE LsL, 6/24/gsl
HYdTOXY EETMiNAI,Ed POIYbUI.AdiENE, SEE POLYBI}TADIENE, }TTDROXYL TER.I4INÀTED/
Isophorone
rlET FUELS: .7p-1 (Kerosene)
rIET FIIEI^S: rIP-3
JET FUEI"S: ,JP-4
JET FUELS: iIP-5 (Kerosene, heavy)
rIET FUEI¡S: ,JP-8
Kerosene
LacÈic acld
Lard
Lat.ex, J.iquid synehetic, including: SÈyrene-Bucadien rubber
f,aÈex, liquid synchetlc, incruding: carboxyraÈed s!.rrene-BuÈ.ad.ien coporr¡mer
Magmesium NonyL phenol Sulfide
!,tagmesium SulfonaÈe
I'faleic Ànhydride Copolyrer
2-MercapcobenzoÈhiazol (in Iiquid mixtures)
MeEhane
3 -Metho¡<y-1-Butanol-
3 -MeÈ.hor<ybuÈyl Àcetat.e
1-Melho)<y- 2 - Propyl ÀceÈat e
MeÈhoxy Trigylcol, SEE TRTETIm,ENE GLYCOIJ MET¡ryIJ ETHER
Methyl ÀceÈ.at.e
Methyl Àcet,oaceÈaÈe
Met.hyl alcohol (SEE MqrEAIIOL)
Methyl AInyI AceÈaÈe
ilelhyl Ànyl alcohol
Methyl Àrnyl KeEone
MeÈhyl But.anol, SEE THE ÀIvftTJ ÀI,COHOI/S
MeÈhyl 8uÈenoL
l.lethyl n-Butyl Ketone
Methyl BuÈynol
Methyl BuÈyrace

HgT
TIEP

tflx
IfIï
HPX
TfTE
¡¡PE

HTS
¡{KS
tÐ(À
HXO
HXN
HEK
IIXE
Hl(T
HAE
¡{XG

HBÀ
HFN

IPI¡
JPO
.'PT
JPF
JPV
JPE
KR^s

0.68
o.92
o.82
o.82
0.70
0. ?0
0.88

5. 000
5, 000
5, 000
5, 000
5, 000
5. 000
5. 000

4,L23
4 ,796
4,528
4 ,528
4,183
4, 183
4 ,690

4,062
4, 062
4 ,822
4,528
4,093
4, 093
4, 093

000

000

0
0
0

U

o
0
0
0
0
0

0

(1)

5, 000

0.81 5,000

0 .92 5.000

s, 000

5. 000

o. 93
0.80
0.80
0.81
o.a2

000
000
000
000
000

5,
5,
5,
5,
5,
E

ç

66
66
93
82
67
67
67

92

00
00

0
0

00
00
00

OK
OK
OK
OK
OK
OK
OK

OK
OK
OK
OK
OK
OK
OK

OK

OK
OK
OK
OK

OK

OK

5
5
5
5
5

4,796

4,'196

4,500

4,743

822
472
472
500
528

4 ,500

t,t-Q

MSE

MII{

MOÀ
MPO

I'TTG

Mrr
MAE
MAL
MÀC
MÀÀ
lrfÀK

MBL
MBK
MBY
MBU

0.79
0.86
0 .81

5, 000
5, 000
5.000

4 ,444
4 .637
4.500

OK

OK
OK
OK

OK

OK

SPIIJJWV I-t0

0.81

0.90



CÀIJCUI'ÀTIONS FOR CÀPACITY OF SPIIiIJ VÀI]VE

MÐ( DESIE¡ WORKING PRESS
SPILL VÀIJVE SET PRESST'RE
CÀRGO TÀNK P/V SETTING
iTÀRGETi MÀX LIQT'TD TRANSFER RATE
SPILIJ VAI,VE CÀPACITY (T'¡ATER) @ MA:K DESIGI WORKING PRESSI'RE

(MDf{P}
(Ps,/v)
(Þ/v)
(I'¡'ÍLTR)
(Qw) max

3.000
1.750
1.500
5, 000
6, 750

PSIG
PSIG
PSIG
BPH
BPH

c
H
R
r
s

LIQI'ID
SPECTFIC
GRÀVITY

CARC'o EQUrVÀLVEñr
MÀX I{ÀTER

LTQUID LIQUID eyr<- (Owlmax
TRANSFER TRANSFER

RÀTE RAÎE
(Ol) Qw- (Ql) rscr^.s

(BPII} (BPH)
--- lat tt*tllat

CÀRGO

MeÈhyl EÈhyl KeÈone
MeÈhyl Formal (DIMHnffIJ FORMÀIJ,
Methyl Heptyl KeEone
Met,hyl Isobutyl Carblnol, SEE METImJ A¡fnJ ÀIJCOI{OL
MeÈhyl IsobuÈyl Ketone
3 -MeÈhy¡. -3 -Methorybucanol
3 -Methyl - 3 -Methoxybueyl ÀceÈar.e
1-MeChyl Naphthalene
Mechyl PenÈene
2 -ME'1TT&- 1- PBITENE
5-METTÍYI/-l.PENTENE
N-MeÈhyl - 2 - Pfrrol.idone
Meehyl TerÈ-BuCyI Ether (MTBE)
Mecolachlor
Mlneral eplriÈs
l¡brrcene
NÀPIMA: Àromat.ic (Having less Èhan 1Ot Benzene)
NÀPIITHA: Cracking fracÈion
NÀPHrHA: Heavy
NÀPlIIllÀ: ParaffÍnic
NÀPtIfllA: Pet.roleum
NÀPITTTIA: SolvenÈ
NAPIMIA: Stoddard aolvenÈ
NÀPHTHÀ: Varnish Mkela, and paint.ers, (?51)
NaphÈhalene sulfonic acid-Fomrdehyde copolymer. sodiur¡r satc solucion
NaphÈhenic acid
Nonane (all isomers)
NONÀNE
Nonanoic acid (all isomers)
Nonanoic, Tridecanoic acid mixture
Nonene
Nonyl alcohol. (al-I isomers)
NO¡fyL Àl,coHol
NOI{ÍL ÀI,COHOL (lso-}
Nonyl MechacryIaÈe Monomer
Nonyl Phenol
Nonyl Phenol PoIy (4 -12 ) eÈ.hoxylates
Nonyl Phenol Sul.fide (9Ot or less)

Octadecenoamide eoluÈion (Oleamide)
Oct,ane (all isomers)
OCTÀNE
Octanolc acld (atl isomers)
Octanol (all isomers)
OqtANOIJ
octene (all lsomers)
ocTBfE (1-)
occyl Àcet,aÈe
OcCyl alcohol (iso-, n-) (all isomers), SEE OCTÀÀIOL (ALL ISOMERS)
oqrnJ A¡,coHoL
occyl Àldehydes
Octyl Decyl Mipare
OcÈyI EpoxyÈallat.e

MNA L.O2 5, 000

(1)

0.74 5, 000

MEK
¡frF
MHK
MIC
MIK

4 ,472
4 ,637
4,555
4, 583
4,472

0
0

0
0
0

000
000
000
000
000

80
86
83
84
g0

5, 000
s,000
5. 000
5, 000
5, 000
5, 000
5, 000

70
70
91
83
83
12
72

OK

OK
OK

OK
OK

OK

OK
OK

OK

OK
OK

MPN
MTN
MPY
¡4BE

MCO

MNS

MRE

0. ?5
0.80
-.85
-.85
-.85
-.85
-.85
0.87
0.78
o.77

5, 000
5, 000

5,050

4, 153
4,093

4,301

4,330
41472

4 ,8't3

00
00

5
5

69
6'l

0
0

o2
72
72

0
0

.6

.6

.6

.6

.6PTN
NSV
NSS
NVM
NFS
NTI
NÀX
NÀN
N¡{À

s, 000
5, 000
5. 000

4 ,664
4 ,4L6
4,387

5, 000
5, 000
5. 000

5.050
4,243
4,243

NON
NNS
NNN
NNI

0. ?3
0.94
0.94
0. 94

5, 000
5, 000
5, 000
5, 000

,272
. s48
.8¡¡8
,848

NNP
NPE

1
0
0

OK

OK

OK

OK

OK

OK

OK
OK

OK

OK

OK

OK
OK

OK

OK
OK

OK

OK

OK

OK

555
555

4
4

4
4
4
4

Noxlous lÍguid, N.O.S. (1?l (nTrade name,d cont.ainsrprincipal componenÈs,,), Category D (i
Non-Noxious liquid. N.O.s. (1s) (nTrade name,i concains principal componen¡.si), Àppendix
OcÈadecene

0. 95 5. 000

5, 000
s, 000

ODD

oÀx
oÀ!{
oÀÀ
oQ(
OTÀ
oI'x
OTE

4,183
4,183
4,770
4.555
4,55s
4,241
4,243

0
0

0
0
0

0

0

0

oct(
IOA
oÀ¡
ODÀ
OET

83
83

SPIIJLVI.V

I- \l



CAÍ,CT'IÀTIONS FOR CÀPÀCIrY OF SPILIJ VÀLVE

MA:K DESIAN WORKING PRESS
SPIIJJ VÀI/VE SET PRESSI'RE
CÀRC'o TÀNK P/V SETTING
,TARGETi ¡4ÀK LIQUID TRÀNSFER RATE
SPIIJJ VÀLVE CÀPACITY (WÀTER} @ MÀK DESIGN WORKTNG PRESSURE

(MD!{P)
(Ps/vl
(Pp/vl
(TMLTR}
(Qtr) max

000
?50
500
000
750

PSTG
PSIG
PSIG
BPH
BPH

3.
1.
1.
c

6,

C L,IQUID CÀRGO EQUIVÀTVB{T
H SPECIFIC MÀK WÀTER
R GRÀVITY IJIQUID LIQUID
I TRANSFER TRÀNSFER
S RÀTE RATE(1) (OI) ew-(etlrsct^.s

Qw<- (Qw) max

(BPH) (BPH}
-- itt ttttttta ______-_

CÀRGO

octyl phchataÈe. sEE DI- (2 -ETITTLI{E:KyL) PIfTI{ÀIÀTE
OII,, EDIBLE: Babaseu oBBOIL, EDIBLE: Beechr¡uE,
OI!, EDIBLE: CasEor OCÀOIL, EDIBTE: Cocoa buÈt.er
OIL, EDIBLE: CoconuE OCCOIL. EDIELE: Cod llver
OIIJ, EDIBIJE: Corn OC!OI!, EDIBLE: Coet.onseed ocsOIL. EDIBLE: Fish, N.O.S. OFSOfL, EDfBLE: crapeseed
OII¡. EDIBLE: croundnut
OIL. EDIBLE: Hazelnuc
OfL. EDIBLE: Lard OLDOIIJ, EDIBI/E: f,raize
OII¡. EDIBI¡E: lrtust,ard seed
OIL, EDIBLE: NuÈmeg BuÈter
OIL, EDIELE: Ollve OOr¿OIL. EDIBLE: patrn 

OpMOIL. EDIBE: Palm kernel OpOOIL, EDfBITE: Pear¡uE OpNOIIJ. EDIBLE: Poppy
OIL, EDIBLE: Ralsin seed
OfI¡, EDIBLE: Rice bran ORpOfL, EDIBL.E: Safflower OSFOIL, EDfBLE: Salad
OIL. EDIBLE: Sesame
OIL, EDIBLE: Soya bean OSBOIL, EDfBLE: SunfJ.ower, SEE SIJNFITOWER SEED
OIL, EDIBLE: Sunflower eeed oSNOIL, EDIBLE: lucum OTCOIL, EDIBLE: VegeÈable, N.O.S. OVGOI&, EDIBLE: ¡,¡alnur.
OIL. FUEL: No. 1 (Kerosene) ooNOfI¡, FUEL: No. 1-D ooDOIL, FUEL: No. 2 Oî¡¡OIL, FIJEL: No.2-D oTDoIL, FUEL: No. 4 oFROIL, FUEL: No. 5 OFVOIL, FUEL: No. 6 OSXOIL, MISC; Absorpcion oÀSorr,. Mrsc: AliphaÈic
OIL, MISC: Ànimal, N.O.S.
OIL. MISC: À.romaÈic
OIL, MISC: Aviatlon F23OO
OIL. MISC: Clarlfied OCFOfI¡, MISC: Coal
orL. Mrsc: coconut oiJ., esÈerifíed, sEE cocoNlrt orIJ. FATTY ÀcrD METtrfi, EsrEROIL, MISC: CoconuÈ oil, faÈty acid
OfI¡, MISC: Coconuc oiL. fatty acid Mechyl Ester ocltorl,, Mrsc: coconur oir, Mechyl Est,er, sEE cocoNtrt orl. FÀTTy ÀcrD METHTL EsrER
OIL. MISC: Cot.t.onseed, far.Cy acid, SEE COTTONSEED OIL, FÀÎTy ÀCID CFyOIL, MISC: Crot,on
OIL, MISC: Crude OILOIl,, MISC: Diesel ODS

0.95

0.96

0.96

5,000

5, 000

s, 000

4,884

4. 886

4,899

4 ,999
4,873

4 ,899

4 ,690

OK

OK

OK

0

0

96
95

90
94
95

5, 000
5, 000

OK
OK

OK

OK

OK
OK
OK

0. 96 5. 000

0.88 5, 000

0

0
0

5, 000
5, 000
5, 000

4,743
4, 848
4,A73

0.95 5. 000

0.95
0.90

OK

OK

OK

0
0

4 | 8't3

00
00

5
5

SPrIJLVIJV

f-¡¿

4 ,873
4,741



CåLCIJLATIONS FOR CÀPÀCITY OF SPIIJJ VALVE

MAX DESIGN IIORKING PRESS
SPILI VÀÍJVE SET PRESSURE
EÀRGO TÀNK P,/V SEÎTING
ÌTÀRGETi MÀJK f,IQI'ID TRÀ¡¡SFER RATE
SPIÍJL VALVE CÀPÀCITY (WATER} @ ¡IÀX DESIGN WORKING PRESSI'RE

(MDWP)

( Pslv)
lPp/vl
(ITTÍLTR)
(Qw) max

3.000
1. ?50
1.500
5, 000
6,'t50

PSIG
PSIG
PS IG
BPH
BPH

c
H
R
I
s

LIQUID
SPECTFIC
GRAVITY

CÀRGO EoUrVÀIJVENT
MÀX WATER

IJIQUID LIQUID Qr¿¡- (ewlmax
TRÀNSFER TRANSFER

RÀTE RÂTE
(01) Ow-(Or) *scl^.s

0.90 5,000 4 t?43 OK

0.95 5, 000 4 ,873 OK

1.02 5, 000 5,050 OK

(BPH) (BPHI
_ itt trtratat ________

CÀRGO (1)

0. 83 5, 000

0.87 5, 000

0.72 5, 000

OI!, MISC: cas, lon pour
OIL. MISC: cae, los gulfur
OIL. MISC: HearccuÈ discllLaÈ.e
OII¿. MISC¡ Lanolln
olr,, MIsc: LLnseed
OIL, MISC: Lubrlcacing or,B
OIL, MISC: Mlneral
OIL. MISC: Mineral seal oMsOIIr, MISC: MoÈo! o¡(r
OIL. MISC: Neacafoot oNFOIL, MISC: OiÈlclca oor
OlL, MISC: PaLm oil, faÈÈy acid Met.hyl Est.er OpEOII¡, MISC: PAIM O1I, MEEhYI ESTET, SEE SEE PÀLM OIL, FÀTTY ACID METTÍYL ESTEROPE
OIL. trlISC: PeneÈraeing OpTOIL. l¿tISC: perIlla
OIL, MISC: Pilchard
OfL. MfSC: Plne OpIOIL. MISC¡ Range ORc
OIL, MISC: Reaidul
oIL, MISC: Resin oRsOIL, MISC: Resinoue peÈroleum
OIL. MfSC: Road ORD
OfL. MISC: Rosin ORNOIL, l''IISC: Seal
OII¿, MISC: Soapscock OIS
OIL, MISC: Soya bean (epoxidized)
OIL, MfSC: Spern osp
OIL, MISC: Splndle OSDOIL, ¡*.|ISC: Spray osy
OIL. l.lISC: Îall OTL
OIL, HISC: TaIl, faE,ty acid ToFOIL. MISC: Tar¡ner.a oTNOIL, ÈIISC: Transformer OTFOIL, ÈIISC: Tung oTc
OIL. l{ISC: lurbine
orL. MISC: f{ï¡ale 

ora

OIL, I{ISC: t{hlÈe (mineral)
OIL, MISC: Wood
alphã-Olefins (c13 - ClBl oÀ¡r
oleflns (c13 and above, aJ-J- isomers)
ol,elc acid oLA
OleyJ. alcohol (OCTADECENOL), sEE ÀLCOHOÍS (c13 ÀND ÀBovE)
organic Ànine ?0, sEE À¡4INoEltm,DrEÎHÀNoLAMrtfE, ÀMrNoETtm,-Er¡¡¡¡or¿¡"tr¡¡e soLuTIoN
PaIm St.earin pMs
n-Paraffins (C10 - c20) pFN
PenEadecanol, SEE SEE ÀÍ,COHOLS (C13 ÀND ABOVE) pDC
Pencaechylene clycol
PenÈaeÈhylenehexamíne pEp
PenÈane (aII isomers) pry
PENIÀNE (Íso-l rpT
PE¡,¡TÀNE (n-) pTÀ
Pentanoíc acid
Pencene (all isome¡s) pÐ(
PENTENE (1-) PTE
Peerolatum PTr,

4 ,664

4,243

4,555

OK

OK

5
5

5

5

5

0
0

0.63
o.62
0.63

64
64

,000
,000
,000

3 ,957
3,937
3,969

OK

OK

OK

OK

OK
OK

00
00

4,0
4,0

SPIIJLVLV

I-B

, 000
,000



CÀLCT'ITATTONS FOR CÀPÀCITY OF SPIL! VÀ],VE

MAX DESIGN ¡{ORKING PRESS
SPI¡JL VÀLVE SET PRESSURE
CARGO TÀNK P,/V SETTING
"TÀRGETi MAX IJIQUID TR.A}¡SFER RÀTE
SPILL VA¡VE CÀpÀcITy (WÀTER) @ Èf¡[K DESIGN WORKINC PRESSTJR_E

(MDWP)

(Pslv)
(Pp/ul
(ÎÌ,4r,TR)
(Qwlmx

3.000
1. ?50
1.500
5,000
6, ?50

PSIG
PSIG
PSIG
BPH
BPH

H
R
I
s

IJIQUID
SPECIFTC
GRAVITY

(11

PXE

PIt{ 0.86 s, 000

ctRco EQUrVÀ¡,VENT
MÀ:K WATER

LIQUID LIQUID ew<- (err) max
TRÀNSFER TRÀIISFER

R.ATE RATD
(OI) Qw- 191, rscl^. s

(BPH} (BPI¡}
__ ftt ttrtritr ________

CÀRGO

I-Phenyl-1-Xylyl EÈhane
Phosphosulfurized Eicyclic Terpene
Phchalar.e plasÈ,lcizera, sEE INDMDUÀL PHTI{ÀLATES
Plnene
Polyalkenyl Succinlc Anhydride Àmine
Polyalkylene Glycols, potyalkylene clycot Monoalkyl Ethera mixEures
Polyalkylene Oxfde polyol
Polamlné, Àmide mlxture
Polybutadiene, Hydroryl ÈerminaEed
Polybut.ene
Polydimechy).eiloxane
Polyethylene clycol
Polyethylene clycol Dimethyl EEher
Polyglycerol
Polylsobutylene. SEE pOLyBIffENE
Polymerlzed Eaters
Poly (20 I oxyechylene sorbican Monooleat e
Poll'propylene
Polypropylene clycol
Pol,ypropylene clycol MeÈhyl Ether
Polyeiloxane
PolyaÈyrene Diakyl Maleace
PoÈassium Oleace
P¡opane
n- Propoxypropanol
Propyl Àcet.aee (iso-)
Propyl Àceeat.e (n- )
Propyl alcohol (iso-)
Propyl alcohol (n-)
Propylbenzene (n-l
iso- PropyLcyc lohexane
Propylene
Propylene-Eutylene Copolymer
Propylene Dimer
Propylene clycol (1.2-PROPANDIOL)
Propyl.ene Glycol Monoalkyl EÈher
Propylene clycol Et.hyl Echer
Propylene clycol Mechyl EÈher
Propylene Polper (in liquid mixÈures)
Propylene Tet.ramer
Propylene Trimer
Pseudocumene, SEE TRIMEïTyLBENZEÌ{ES
Rum
Sodlum ÀcebaCe. clycol, waÈer solut.ions
Sodium Àceeate solucion
SodÍum BenzoaÈe eolut.ion
Sodlum sulfonace
SE.earlc acid
SÈearyl alcohol (OcÈadeca¡ot)
sulfolane
Tallow
Tallow alcohol, SEE ÀICOHOLS (C13 ÀND ÀBOVE)
Tal.low faÈcy acid
Tallow ÀJ.kyl Nitrile
TeÈ,radecanol

PPX
PÀO

4,637

s, 099

5,099

4,?L7

5,099

4 t796

2, 693

5 ,6L2

4 ,444
4 ,472
4,637
4,472
5, 099

OK

OK

OK
OK
OK

PI,B 0

1
1

1.04 5,000

5, 000
5, 000

5. 000

5, 000

5, 000
5, 000
5,000

4.7't0
5, 099
5,099

91
04
04

01
92

000
000
000
000
000

89
00
79
80
86
80
04

PSM

PLP
PGC

PGM
5
4

1
0

025
796

POE

PRP
PXP
IÀC
PÀT
IPÀ
PÀl,
PBZ
IPX
PPL
PBP
PDR
PPG
PGE

PCY
PI\,IE

PTT
PTR

0.92

0.29

r.04

OK
OK

OK

OK

OK

OK
OK
OK

OK

OK

OK

OK

0

0
0
0
0
0
1

1.04 5,000

sÀ¡¡
SBN

SRÀ

SFI,
1!O

TFD

TTN

5, 000

5, 000

L.26 5,000 OK

SPILLVLV

ï- l{

0.82 5,000 4,528 OK



EåIJCT'LÀTTONS FOR CÀPACITY OF SPIIJIJ VÀ¡,VE

MN( DESIGN WORKTNG PRESS
SPILL VÀLVE SET PRESST'RE
CÀRGO TÀNK P/V SSTTING
ãTARGETi MÀK IJIQUID TRÀNSFER RÀTE
SPILIJ VÀI'VE EÀPÀCITY (WÀTER} @ ITAX DESIG'I WORKING PRESSIJRE

(MDI{P)
(Pslv)
(Pp/vl
(lTqLTR)
(Qvrl max 750 APH

OOO PSIG
?50 PSIG
5OO PSIG
OOO BPH

3.
1.
1.
É

6,

c
H

R

I
s

LIOI'TD
SPECIFIC
GRAVIlY

(1)

flD O.77 5, 000
TBD
rf.ci t.L2 s,000
THN 0.97 5, 000

TOt 0.87 5,000

CÀRGO EQUIVÀLVENT
MÀX WATER

LIQUID LIQUID Qw<- (Qw)max
TRANSFER TRANSFER

R,ATE RÀTE
(af) 0w- (el, rsct^.s

(BPH} (BPH}
_ ttt t*tttttt ________

CARGO

l-TeÈradecene, sEE T¡{E oITEFIN oR AfJpHÀ-ofrEFIN EN:TRIES
ÎeÈradecyLbenzene
TeÈraethylene Glycol
Tetrahydronaphtha Iene
Tetrapropylbenzene, SEE ÀLKrIJ (C9 -C1? ) BENZENES
ToÌuene
Trl.aryphosphace
TribuÈyl Phosphãt.e
Trlcresyl Phosphaee (less t.han 1t of the ortho isomer)
Trldecane
Trldecanoic acld
Trldecanol, SEE ÀTCOHOLS (C13 ÀND ÀBOVE)
1-lridecene
Trlderylbenzene
lrlethylbenzene
TrLethylene clycol
TrleÈhylene Clycol. Bucyl Ether
TrieÈ.hy1ene clycol Butyl EÈ.her mixture
t!1eÈhyl.ene GtycoJ- di- (2-echylbucyraCe )

lrleChylene clycol EÈher mixÈure
Trlethylene clycol Et.hyl Ether
Trfet.hylene clycol MeÈhyl Ether
Triechyl Phosphâte
Trlisooctyl TrineLl j.ÈaEe
Tri isopropanolamine
lrlmeÈhylbenzenes (aII isomers)
TRIMET}TrÍ, BENZEIfE |L,2, 5-I
TRIMET1ryI, BENZENE (L,2,3-I
TR,IMETTIrII BENZENE (L, 2, 4- I (PSEI'DOCTJMENE)
TrineÈhylol Propane polyethorylat.e
2.2.4-TrimeÈhyl, pencanediol-1, 3-diisobueyrar.e
2, 2 . 4 -Trlme t.hyl - 3 -penÈanoL - 1 - lsobuÈ.l.ra Èe
Trlpropylene. SEE PROPI¡LENE TRIMER
lrlpropylene GIycoI
Trlpropylene clycol MeÈhyl Ether
lrlryIenyl Phosphat.e
1\¡rpenclne
TurpenÈine Êu.bsr.itut.e (t{hite epiriÈ.), SEE wgITE SPIRIT
Undecanol
Undecene (1-)
Undecyl alcohol
Undecylbenzene
Vinyl, ÀcetaÈe- fumeraÈe Copolymer
Waxeg:
I{ÀXES: Candel.illa
¡{AXES: Canrauba
WAXES: Paraffin
WÀXES: Pet.roleum
WhiÈe spiriÈ, SEE ¡{HITE SpfRIT (LOW (15-2Ot) ÀROIIATIC)
whiÈe spiriÈ (tow (15 - 20t) aromacic)
Wine, SEE ÀLCOHOITIC BEVERÀGES, N.O.S.
WooI greaae
xyLenes (ortho-, meca-, para-)
XTLENE (M-}
XYLE¡\¡E (O- }

TIP
TRE
TTIB

TMD

TI'IE
lPR

1. 02
0.89
0.89
0.89
0.89

5, 050
4,7L7
4,7L7
4,7L7
4,1L't

41387

s.292
4 ,924

4,564

OK

OK
OK

OK

OK
OK

OK
OK

OK
OK

OK

OK

OK
OK
OK
OK
OK

85
59

TBP
TCP
TRD

.000
,000

TDN
TDC
TRB
lEB
lEG

0.86
1. 12

1
0

0
0

OK

OK
OK

00
00

OK
OK
OK

4,7L7
4,664
4,7I7

00
00
00

0
0
0

000
000

16
16

85
77

5, 00
s. 00
5. 00
5,00
5, 00

5
5

5
5

5
5

3
3

5
4

4
4

4
5

.610

.387

lGD

TGE

TMP

TGC
TTM
TRP
TPT

(ls-201) ÀROMATTC)

TPS 1.07 5. 000

,000
,000

1.04 5, 000

1.16 5,000

7

5,r72

5,38s

4,330
4, 583

2
63
29

s,o99

0
0
0

(LOt{

UDC
UND

UDB

0
0

5
5

0
0

't5
84

0.89
0.87
0.89

wÀx

wÀx, tlcA
t{Àx, ¡{PF

}lsL

5
5
5

SPILLVLV

f - r(

xI,x
Xl,M
xLo



CÀLCULÀTIONS FOR CÀPACITY OF SPIL! VALVE

I{¡TK DESIGN ¡{ORKING PRESS
SPII,¡J VÀIJVE SET PRESSURE
C¡RGO TÀt{K P/V SSIIING
iTÀRGETi MÀJK IJIQUTD TRJA¡¡SFER RÀTE
sPr¡'rJ vÀrJvE cÀPÀcrrv (wÀrER) @ ¡/rN( DEsrGr{ woRKrNc pREsstRE

(MD¡{P)
(Ps/vl
(Þ/v)
(Tr-fLTRl
(Qwl max

3.000 PsIc
1.?50 PSIG
I.5OO PSIG
5, 000 BPt{
6,750 BPI{

c
H
R
I
s

IJIQUID
SPECIFTC
GRÀVITY

(1)

cÀRco EQUrVÀrJVENT
MÀJ( ¡{ÀTER

LIQUfD LIQUID efl<- (O!ú)nax
TRÂNSFER TRÀNSFER

R,ATE RATE
(OI) Qw- (QIl tsçl^,5

000 4.637
5,O25

CÀRGO

XYI,ENE (P-'
XYTJENOIJ

Zlnc Dialkyldlthlophosphale

(BPH) (BPI{)
- ttt ftttttta ________

X¡JP
XYL

86
01

0
1

5
5 000

OK
OK

SPIIJ/l¡tJV

I-tb



CÀIJCUIJÀTIONS FOR CÀPÀCITY OF SPILIJ VALVE

I¿IÐ( DESIGN WORKING PRESS
SPITJL VÀ¡JVE SET PRESSI'RE
CÀRGO ÎÀlrK P/V SETIING
iTÀRGEli !IÐ( L,IOUID TRANSFER RÀTE
sPII¡Ir VÀIJVE CÀpACrTy (f{ÀrER} @ MÀjK DESIGN WORKING PRESSIRE

(MDWP}
(Pslvl
( Pplv)
(TI-fLIr.)
(Qw) max

000
?50
500
000
750

PSTG
PSIG
PSIG
BPH
BPH

3.
1.
1.
ç

6,

cÀRc¡o

c
g
R
I
s

LTQUID
SPECIFTC
GR.AVITY

(11

CÀRGO

MÐ(
LIQUID

TRA}ISFER
RATE
(or)

(BPH}

EQUMIJVENT
¡{ÀTER

I,IQUID
TRNTSFER

RJATE

Qs- (ell rscl.^.5

(BP¡¡}

Qyf<- (Qw) max

46 CFR SUBCIIÀP{IER D, BUr NOT IABÍE 30.25-1

ÀRo!¡IÀÎIC RESIN OIT¿ 60
ÀROMATIC RESIN OIÍJ 80
ÀRO¡I{ATIC FæSIN OII,S

ÀRS
ÀRS

5, 000
5,000

02
02

1
1

OK
OK

0
0

05
05

5
5

SPILL.ÍII,V

T -t7



SOMMÀRY COMPÀRISON OF trSPILL VÀLVE' 'r'S 
frPlVT MÀX LIQUID TRANSFER RÀTES

CåRGO

t"tAx
C I,IQUID
H TF.ANSFER
R RATE
I PER
S SPILI

vÀ],vE
(BBI./

HR)

MÀ:K

LIOUID
TRANSFER

RATE
PER
P/v

VAIJVE
(BBT,/

HR,

45 CFR SI'BCHAPT O, TÀBIJE 151

ÀCETTC ACID
ACETIC ANTÍYDRIDE
ACETONITRILE
ACRYIJIC ÀCID
ACI.YI,ONTTRII,E
ÀDIPONIlT,IIJE
À¡T'MINÌ'M SI'TJFÀTE SOÍITTION
À¡{ IITOETI{YI¡ETI{ANOIÀMINE
À¡.!,'ONIUM BIST'IJFTTE SOLN (?Ot OR T,ESS)
ÀT'üONIT'M ¡ÍYDROXIDE (28t OR I,ESS NI¡3}
ÀNTHRÀCENE OIL (C!ÀIJ ÎÀR FRACTION}
BENZENE
BSNZE¡I8 EYDROCÀRBON MI)(TORES (w/ÀCÉ"rrLENESl (W/lOt BENZENE OR MORE)
BENZENE ¡rYDROCÀRBON MIXTURES (f{/lot BENZENE OR MORE)
BENZE¡{E, TOLI'ENE, Xyr.ENE MTXTURES (IfÀVINc 1Ot BSNZENE OR MORE)
iso.BuryL ÀCRYIÀTE
N-BUTYIJ ACRYI'ATE
BUrrL ACRYrÀTE (SEE ISO- & N- BUTrL ÀCRytÀTE)
BUTYIJ M TEACRYIÀTE
iso- BUrrRALDEEYDE
N-BT'TYRÀI,DE¡TYDE
BT'IYR,ÀIJDETÍYDES (CRUDE )

BUTIT,A¡,DEEYDE (ISO-. N-I
CÀ¡'IPHOR OIL (I/IGTIT}
EÀRBON TETRÀCHT,oRIDE
CÀUSTIC POTÀSH SOI,UTION
CAUSÎIC SODA SOIJUTION
CHI¡ROBENZENE
CHI.OROFORM
CHIOROSI'LFONIC ÀCID
COÀ¡, TÀR NÀPHTITA SOLVENT
CREOSOTE (COÂI, TÀR}
CREOSOTE (t{ooD)
CRESOT,S (À!t ISoMERS)
CRESOI¡S I{ITH ÍJESS ÎHÀ¡¡ 5t PHENOL (SEE CRESOLS (AIJL ISOMERS}
CRESOI-S WITH 5t OR MORE P¡{ENOL (SEE PHENOL}
CRESrIÀTE SPENT CÀUSTIC
CR-ESYLIC ÀCID, SODIUM SALT SOLUTION, SEE CRESN,ATE SPENT CåUSTIC
CROTONALDETIYDE
CYCTOHEXA¡¡ONE
SYCI.OHÐKYI¡ÀI'IINE
DECYL ÀCRr!ÀTE (iso-, n-)
DICItr.OROBSNZENE (Ar,L ISOMERS)
1. 1-DTCHLOROEIHÀNE
2. 2 -DTCHT.OROETIn|'I, ETHER
DTCHI,oROMET.I{A¡IE (ÀI,SO KNOWN ÀS METTÍYLET{E CIIIORIDE}
2 . 4 -DICHI.OROPHEñ¡OXYÀCETIC ÀCTD DIETHANOI,ÀMINE SÀÍJT SOLUTION
2, 4 -DICHI.OROPHENOXYÀCETTC ÀCID. DIMETIÍYIÀMINE SÀrT SOIJUTION
2 . 4 -DICHLOROPHENOKYACETIC ÀCrD, TRI ISOPROPA¡¡OIJAIT{INE SÀIJT SOT tIrION
L, L-, L,2- OR 1, 3- DICI{IOROPROPANE
1, 3 -DTCHLOROPROPENE
DICHIOROPROPENE, DICHIôROPROPA¡TE MIXTURES
2. 2-DICSI.OROPROPIONIC ACID
DIqI}IÀNOI.À¡"Í INE
DIET¡{YI,ÀM¡NE
DIETI{YLENETRIÀ¡TIINE
DIETI{YIJ ETHER, SEE ET}IrIJ ETHER

ÀÀc
ACÀ
ÀTN
ACR
ACN
ÀDN
Àsx
ÀEE
ÀBX
À¡¡lH
A¡TO

BNZ
BIIÀ
BITB

BTK
BÀI
BTC
BÀR
BMH
BAD
BTR
BFA
BÀE
cPo
CBT
cPs
css
CRB
CRF
csÀ
NCT
cqr
cI{D
cRs
cFs
CFP
csc
cÀ¡(
CTÀ
ccH
cttA
DÀ1
DBX
DCH
DEE
DCM

DDE
DAD
ÛTI
DPX
DPU
DMK

DOf
DEA
DEI¡
DET
DEH

s, 000
5. 000

5,O00
5, 000
5. 000
5, 000
5, 000
5, 0oo

5. 000
5, 000
5, 000
5,000
5. 000
5.000
5, 000
5,000
5.000
5, 000
5,000
5, 000
5, 000
5.000
5,000
5, 000
5, 000
5, 000
5,000
5.000
5,000
5, 000
5, 000
5, 000
5,000
5, 000

s, 000
5,000
5. 000
5,000
5. 000
s, 000
5, 000

00
00
00

00
00

5, O00
5,000
5, 000
5, 000
5,000
5, 000
s, 000
s, 000
5, 000
5. 000
5. 000
5. 000

5. 000

5, 000

00
00
00
00

5,0
5,0
5,0
5.0

5. 000

5, 000
5, ooo
5,000
5, 000
5, 000
5, 000
5, 000
5,000

5. 000
5, 000
5, 000
5, 000
5, 000
5, 000
5. 000

5,0
5,0
5,0

5, 000
5, 000
5, 000

0

0

5,
5,
s,

5, 000
5, 000
5.000

MIJ:IR.SUMl f-t

000



SIJMMÀRY COI'ÍPÀRISON OF 'SPIL! VÀLVEI VS ¡PIV(.!4¡[K LIQUID TRÀNSFER FÀTES

CÂRGO

MAX
C IJTQUID
II TRANSFER
R RÀTE
I PER
S SPILL

VAI,VE
(BBT'/

HR}

I'fAK
LIQUID

TRANSFER
RATE
PER
Plv

VÀLVE
(8B.1,/

TIR}

DIISOBTIIN,ÀMINE DBgDIISOPROPÀ¡{OLÀ¡|INE DIPDIISOPROPYIJÀ¡.,II¡¡E DIÀN,N-DIMsUm.ÀcETArqrDE DÀCDIMETTIYIJETI{ÀNOLÀ¡T¡ÍE 
DMB

DIMEIHYTJFORT. T,IIDE DMPI,4-DIO:q¡¡E 
DOXDI-N.PROPYIJÀ¡III{E DlNE'T¡¡À¡¡OIÀ¡/IINE 
MB,A

ElTffIJ ÀCR LATE E.AC
E!¡IrIÀ¡¡IINE SOLtIrIoN (?2t OR ¡JESSI EAr¡N-EIIÌÏIBUIIIJÀ¡¡IINE EBÀN-RN¡ÍI,CYCIOHETTI,À!,ÍINE ECt
ET}MJENE CYAI{OEYDRIN ETCETI{rI,E¡¡EDIAITIII{E EDÀ
ETIrrI.iENE DTBROIIIIDE EDB
ETEYLENE DICHI¡RIDE EDC
ET¡IYIJEÑE GLYCOL PROPYL ETI{ER EGP
2.ETUrI,HEICYIJ ÀCRYI,.ÈTE E.AI
ETIÍYIJTDENE NORBORNENE ENB
ETHYL MHIITÀCRYI.ÀTE EIil2.EIIÍYL-3-PROPYIÂCROI,ETN EPÀ
FERRIC CHI.ORIDE SOLUrIONS FCS
FOR¡iIA¡,DEIryDE SOLUrION (3?t 1O sot) Ftfs
FORMIC ÀCrD F?BFURFORÀI, FFA
GLTITÀRå¡JDEI{YDE SOLUTTON (5OI OR LESSI GTÀ
HEKÀITÍETHYIIENEDTÀMTNE SOL(IIION HMCHEK.A¡TETI{YÍJENEIMI¡IE HMI
¡{YDROCHIpRIC ÀCID SpEtirT (15t oR LESS} HCS
rSOPB¡TÀLDEEYDE (MIXED ISOMERSI (sEE VÀTER.AIJDE¡rYDE (ISO_, N_l
ISOPR.EI¡E IPR
KRAEI PULPING LIQUoRS (FREE ÀIKÀIJI CoNrENr 3t OR MoRE) (INCLTJDING: Br,ÀcK.KpL
MESITrÍ, OXIDE HSO
METIrYI, ÀCRrI,ATE ilÀ}f
ME*TIIrI,CYCI'PPE¡¡1TÀDIENE DTMER MCK
METIrrI, DTET{À¡{O!À¡-ÍINE MDE2-METTMJ-5'EEM,PTRIDINE 

MEPMEÏrrliENE CHIPRIDE (SEE DICHI,OROMETTIANE}
METTTTL METI{ÀCR,T!.ÀTE MI,.I2.MEÎMJPYRIDINE 

HPRaI.phå-METKnSTTRENE 
r4sRIÍoRPHOLINE MpL

NITRIC ÀCID (7Ot OR LESS} NCD
NITROPROPÀNE (-1, OR -2) NPM
O TYIJ NITRÀTES (ÀLL ISOMERS} ONEOLEUM OLM
PENTÀCHIOROETHÀNE PCE
1, 3-PENTÂDIENE PDE
PERCI¡I¡ROET}ÍÍI,ENE (SAME À.S TETRÀCHI/oROET}ÍrIJENE} PER
PHOSPHORIC ÀCID PÀC
PC'IJYETHNJE¡ÍE POIJYÀIIINES PEB
POIJYMEHYIJENE POLYPHEÀTNJ ISOCYÀNATE PPI
POTÀSSIEM HIDROXTDE SOLII|ION (SEE CÀI,STrC poTASH SOLUTION)
igo-PROPÀIIOLAMINE MpA
PROPÀÌ{oLÀ¡IINE (iso-, n-) pÀX
PROPIONIC ACID PNÀlso- PROPYITN¿IINE
lso-PRoPyL ETHER #;
PYRIDI¡¡E PRD
SODIT'M ÀLT'MINATE SOITIIION SAg

5, 000
5, 000
5, 000
5,000
5. 000
5, 000
5, 000
5,000
5, 000
5, 000
5, 000
5,000
5, 000
5, 000
5, 000
4,582
5, 000
5, 000
5, 000
5,000
5, 000
5, 000

000
000
000
000

00
90
00
00

,0
,9
,0
,0

5, 000
5, 000
5,000
5. 000
5,000
5, 000
5, 000
5, 000
s,000
5,000
5, 000
5,000
5, 000
5, 000
5, 000

5, 000
5, 000
5.000
5, 000
5. 000
5, 000

5,000
5. 000
5, 000

5, 000
5. 000
5, 000

5, 000
5,000
5, 000

5, 000

5. 000

5,000

00
00

5.0
5,0

5, oo0

5. 000
5. 000
5, 000
s, 000
5, 000

5, 000
5, 000
5, 000
5, 000
5, 000

5, 000
5, 000
5, 000
5, 000

,000
,000
,7 97
, 000
,000

5, 000
5, 000
5, 000

5
5

5
5

5
5
4

5
5
5
4
5
5

MIJTRST¡M1 J-z

5. 000
5, 000
5,000
5, 000
5.000
5.000

5. 000
5, 000
5, 000
5, 000
5, 000
5. 000



MÀ:K

C LIQUID
H TRÀI{SFER
R RATE
I PER
S SPILIJ

CåRGO VÀIJVE
(BBr'/

HRI
att ---------

SUMMARY COMPÀRISON OF frSPILT vÀIJvET vS iP,/vñ MNK LIQUID TRÀNSFER RÀTES

SODII'M CHLORÀTE SOIJUTION (sot OR I,ESS)
SoDIUM DICHROMÀTE SOIJ.N (?Ot OR LESSI
SODIT'M ITYDROXIDE SOIJUTION (SEE CÀUSTIC SODA SOLUTION)
SODTUM TTYPOCHI.oRITE SOL'N (15t OR LESS)
SODIUM SUI/FIDE, FYDROSI'LFIDE SOITITIONS (H2S 15 PPM OR I,ESS)
SoDIIJM St LFTDE FYDROSIIJFIDE SOLUTIONS (15 PPM<H2S<2OO ppM]
soDruM SITIJFTDE FYDROSI'LFTDE sorJlrrroNs (H2s GREÀTER TI{AN 2oo ppM)
soDrul't rHrocyÀt{ÀTE SOII}TION (56t OR IJESST
STYRENE MONOMER
SIJI,FT'RIC ÀCTD
ST'LFURIC ÀCID, SPE¡{r
1. 1, 2, 2 -TSIÎÀO{LOROETIIANE (ACETYI.ENE TETRÀq¡LORIDE )
TE:R,AEIIfÍL.ENEPEI{TÀI4I¡{E
lETRNTYDROFURAN
r, 1. 2 -TRICI{IÆROETI¡ÀNE (VINYIJ TRICHLORIDE)
TRICHIOROETI{ÀNE {SEE 1. 1. 2 -TRICI¡I¡ROETHÀÑE )
TRICHIPROET¡ÍyI,ENE
1, 2, 3 -IRTCHIJOROPROPÀNE
Tr'IETI{N{OI¡ATITINE
TRTETHYTÀ¡,IINE
TRIEII{YI,ENETETRÀI\.IINE
IREA. ÀI¿û{ONIUM NITRATE soL.N (CONTÀINING MoRE THÀN 2t NH3}
VÀLER.AITDEHYDE (iso-, n- l
VÀÍJER.ÀIÐE¡IYDE (1so- )
VÀLERÀLDEIÍXDE (n-)
VÀ¡¡TLI,ÀN BIÀCK LIQUOR (FREE ÀLKÀLI CONTENT 3t OR MORE)
VIIÍYL ACETATE
VIÀTLTOLI'ENE

5,000

MÀ;K

I,IQUID
TRANSFER

RÀTE
PER
P/v

VÀLVE
(BBt /

}IR)

5,000
5, 000
5, 000

5, 000
5, 000
5, 000
5,000
5, 000

SDD
SDL

SHP
ssll
ssr
ss(l
sTs
STY
SFÀ
sÀc
TEC
TTP
TIÍF
TC!4

, 000
,000
,000
,000

5
5
5
5

5, 000
4,976
5. 000
5,000
s,000
5. 000
s.000

00
00
00

5.0
5,0
5.0

TCI,
TCN
TEÀ
TEN
TET
uÀs

00
00
00
00
00

0
0
0
0
0

rvÀ
VAL
VBIJ
vÀM
VNT

5, ooo
s, 000
5, 000

5, 000
5. 000

5, 000
5, 000
5. 000

5, 000
s, 000

J-]MIJTRSUMl



SUMMARY COMPÀRISON OF TSPII,IJ VÀLVEI' VS 'P/V" MÀK IJIQUID TRÀNSFER RÀTES

CÀRGO

c
H
R

I
s

5.0
5,0
5,0

5,0
5,0

1,1
r,1
L,2
1,3
1.3

MÀJK

LIQUID
TRÀNSFER

RÀTE
PER

SPILL
vÀ]JvE
(BBT,/

m.)

MAX
LIQUID

TRÀNSFER
RATE
PER
P/v

VÀIJVE
(BBT,/

HR)
Itl ---------

46 CI'R SUBCHAP,T O BIIT NOT TABLE 1S1

-DIC¡TIþROPROPÀT.IE
, 1 -TRICHIOROETTIANE
-DICHLOROÞROPÀ¡¡E

CYCLOPENTÀDIENE
- DICHLOROPROPÀNE

DPB

DPP

DPC
2-METTTJ-2-IryDROXY'3 -BIIIYNE MHB
2,4.DICHIÐROPIIEI¡OXYÀCETIC ÀCID. DIMET}IYTÀMINE SAIIT SOLUIION (?Ot OR I,ESSDDÀ
3-PEMTENENTTRUJE PNT
ÀEROTHENE 1r ( 1, l, 1-IRICHTJOROEIHA¡ÍE)
ÀIJKYIIBEI{ZBTE
À¡qINOETTNN,PIPERMINE ÀEP
BE¡{ZENE RAFFINÀTE (ÀSSTJMÐ VAPOR PROPERTIES SIMII,ÀR TO BENZENE)
BB'¡ZE¡¡E SI'LFONYL CHIORIDE BSC
BENZYI, ÀCETATE BZE
BENZYIJ CI{IORIDE (STÀAILIZED) BCL
BÛTÀNOL
BUTYIJ ETHER (n-l BTE
BUTYI,ENE OXIDE (1,2-) BTO
BUTYRIC ÀCID BRÀ
CÀRAOLIC ÀCID CBO
CHI¡ROACETIC ACID (8Ot OR LESS) CHM
c¡{IpRopRopIoNIc ÀCID (2- OR 3-) cp¡"t
CH1ORoToIJI ENE (m- ) cTtr
CHLoROTOLTE¡{E (o-) cÍO
CHI,oRoTOLUEñE (p) cRN
CI{IPROTOLI'ENES (MIXED ISOMERS) CHI
CREOSOTE (À¡IJ ISOMERS) cct{
CRESYLIC ÀCTD TÀR CRX
CYCI.OHEPTÀNE CYE
cvcIoHExÀt¡oNE, gycLoHExÀNoL MtxTrrRE crx
CYCLOHEXYL ÀCETÀTE qYC
SYCLOPENTÀDIENE, STYRENE, BENZENE MIXTT'RE CSB
CYCIPPENTA¡¡E CYP
DECåNOIC ÀCID DCO
DI 2 ETTÍrII{EXYL PHTHAIÀTE (SEE Àf,'so ETTTTLHEXTL PHTHÀTÀTE)
DICHLOROISOPROPrI ETHER (2,2'-l DCI
DICHI.OROPROPÀNE
DICHI.OROPROPENE
DISITIrÍ, SI'LFÀTE DSI'
DIET¡TLETHANOIÀMINE DÀE
DODECYI, BENZENE
DODECYL.DIMETTM,ÀMINE TETRÀDEC1'I,DIMEIiTrI,ÀMII{E MIXTURE DOT
DRIPOLENE
ETHANOL (see et.hyl alcohol)
ETIÍYI, BROMIDE
ETITrIJ TERT-BOTTL EÎHER EBE
ET}IrI.ÀMINE EÀM
EÎIÍyI,ENE DICI¡LORIDE ].,1,2-TRICHIOROETHÀNE MIXÎIJRE ETX

THrI,MERCÀPTÀN (SÀIqE ÀS ETHÀNETHIOL)
ETTÍrI,PI{EI{OIJ EPL
FORMÀI,DEIÍYDE SOLUTION (50t OR MORE). METIIANOL MIXTTJRES MIt'f
TÍDROSUTJFIDE
IÑDENES
ISOBUTrIJ ÀCETATE IBA
ISOPRENE, PEI{TÀDIENE MIXTURE IPN
ISO-PROPYIJ ÀI,COHOIJ
I,ÀURIC ACID LRÀ
M THACRYI,ONITR,ILE MET

l-t

, 000
,000
,000
,000
.000
,000
.000
,000
,000
, 000
,000
,000
.000
,000
,000
,000
,000
,1't 0

.000
,000
,000
,000
,000
, 000

5, 0oo
s, 000
5. 000
5, 000
5. 0oo
5, 000
5, 000
s, 000
5, 000
5, 000
5, 000
5, 000
5, 000
5,000
5.000
5, 000
5, 000

5, 000

5. 000

5,000
5,000

5. 000

5,000

5,000

00
00
00

00
00

00
00

5,0
5.0

5, 000
5, 000
5, 000
5,000

5,000
5, 000
5, 000
s, 000

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
2
5
5
5
5
5
5

5.000

5, 000
5, 000
5. 000

5. 000
5, 000
5, 000

00
00

5,0
5,0

00
00

00
00
00

5,0
5,0

5,0
5,0
5,0

MIJTRSUMl



SIJMMARY COMPARISON OF ISPIIJJ VÀÍ,VET 1'S TPIVN MAX IJIQUID TRÀNSFER RÀTES

CÀRGO

H

R

I
s

MÐ(
LIQUID

TRÀNSFER
RÀTE
PER

SPILL
VÀLVE
(BBL/

¡{R}

MAX
LIQUID

TRANSFER
RÀTE
PER
P/V

VÀLVE
(BPI'/

HR}

M THÀNOL
ME-T¡{:|.I, STTRENE
METHYIJ STYRENE, INDENES, ÀTKYI,BET{ZENE MIXTTJRES
MEIIÍYI,CYCIPHEXA¡¡E
METITYIJHEXÀNE (SÀI'ÍE AS I{EPTA¡¡E)
MONOETI{ANOLÀ¡4INE
MONO TSOPRO PÀ¡¡OIÀ¡.I INE
NAPI{THÀI,ENE (MOI,TEN}
NEODECÀ¡¡OIC ACID
NIÎRIIOTRIACETIC ÀCID
Nr1T,OPI¡ENOI, (MOLTEN)
NITR,OPROPÀ¡¡E (6Ot} . NITR,OST¡TA¡¡E
!¡TTROTOIJI ENE (o-, p- )
PARAI/DEITYDE
POIJYGLYCERTÑE, SODITJM SATT SOLN
PROPIONÀIÐE¡TYDE
PROPTONTC ÀI{}TYDRIDE
PROPIONITRIIJE
PROPrIJÀ¡-IINE (n-}
PROPTLBENZE}¡E

MIÀ
MCY

MEA

. NIÌ4
NE,A

NAA
NTP

(4Ot) MIrN'RE NNM

NIT
PDH

(COÑTÀINING 3t OR MORE SODIUM TTYDROXIE) PGS

PÀD
PÀII
PCN
PRÀ

GPY

5, 000

5. 000 5, 000

s, 000
5, 000
5.000
5, o0o

5
5
5
5

000
000
000
000

5,0
5,0
5,0
5,0

00
00
00
00

000
000
000

5,
5,
5,

00
00
00
00

5. 000
5,000
5, 000

0
0

5
5
5
5

5, 000
5, o0o
5, 000
5, 000
5. 000
5, 000

PYROLYSTS GÀ.SOLTNE (GRE,ÀTER THÀN 5t BENZET{E)
PYROLYSIS RESIDUÀIJ FUEI¡S
SEWAGE, RÀW
SODIIJM SULFIDE (SOLID IN WATER)
STYRENE
STYRE¡¡E CRTJDE
STYRENE TÀR
TETR,AMETTrrIJBENZENE (1. 2, 3. 5- )
TOLUIDINE (o-)
TRICHIOROBENZEÑE (L, 2. 4 - I
TRrrsoPRoPÀl¡oLAMTNE sÀ¡,Î oF 2, 4 -DrcHLoRoPHENoxy AcETrc ÀcrD sor,' N
TR¡ PHEÀTrI,BORÀNE
T'NDECÀNOIC ÀCID
IrYDROCÀRBON 5.9

5, 000
5, 000

s¡{R
sDs
slY
sTx
STT
TTB
TIJI
TCB

5, 000
s, 000

5,000
5,000
5.,000

5,000
5, 000
5,000

TPE
I'DA
HFN

5,000
5.000 5,000

MLTRStJM].
f-5



sIrllMARY coMPÀRrsoN oF asprL! vÀLvEi vs rplvn MÀx LteurD TRÀNSFER RÀTES

CÂRGO

MÀX
C LIQUID
H TRANSFER
R RÀTE
I PER
S SPILL

VÀTJVE

lBBt,/
HR)

MÀX
LIQUID

TRÀNSFER

RATE
PER
P/v

VÀLVE
(BBL/

HR)

46 CFR SITBC¡{ÀPrER D, TÀBr.F 30.25-1

ÀceÈoné Acr
Àcet.ophenone Àcp
ÀceÈyl TribÈuyl Citrace
Àcrylonitrll.e-Stlzrene Copolymer dispersion in polyeÈher polyot ÀLB
Ncohole (c13 and above) ÀLy
Àlcoholic beverages, N.O.S.
Àlcohol (c6 - Cl?) (secondary) poly(3-6)eÈhoxylaÈ.es
Àlcohol (C12 - Cl.s) poly(1-3)eehoxyLaCes
Àlcohol (C12 - C]'Sl poly(3-11)ethoxylaces
Àlkenylsuccinic acid
Àlkenylsuccinic Ànhydrlde
Alkyl (C9 - c17) Benzenes AXB
Aj.kylbenzenesulfonic acid (4t or less) ÀBS
ÀlkyL PhthalaÈes (n-,
Àlkyl Succinat.e Formaldehyde Hydr- oxyamino condensaÈe (3.2t or less)
ÀninoeÈhyldiet hanolamine. Àminoe t.hyl,ethanolamine solut. íon
Àmyl Àcecate (conunercial, iso-, n-,aec-) ÀEc
ÀMYL ÀCETAIE (n-) ÀHrJ
À¡tlYL ÀCETATE (iso-) IÀTturyl alcohol (iso-. n-, sec-, primary) (sEE ÀLso IÀÀ) ÀAI
À¡nyl alcohol (n-) ÀÀN
A¡ryL alcohol (Eert.-) ÀÀr
ÀMTL ÀLCOI{OL, PRIMARY ÀPH
ÀMfL ALCOHOL, (sec-¡ ÀsE
Ànylene AMz
ÀIrffL ÀLCOHOL, (iso-) rÀÀ
Anryl. Methyl Keeone À¡.tX
Anyl Tallace
Àsphalt. Àsp
ASPH.ÀLT BLENDING STOCKS: Roofers flux ARF
ÀSPHÀLT BLENDING STOCKS: Seraight run residue ÀSR
Behenyl aLcohol.
Benzene Tricarborylic acid Trioctyl Est.er
Benzyl alcohol BÀrJ
BicycJ,ic Terpenel polyamide salÈ.
Brake fluld base mixÈures (cont.aj.ning poly(2-O)alkylene (C2_C3) gLycols,BFX
But.ane BMX
Bueene, SEE BU'rEENB
But,ene Oligomer BoL
BuÈyl ÀceÈate (iso-, n-) BÀJ(
BI,IfYL ÀCETÀTE (N-} BAN
But.yl Àceeate (sec- ) BTÀ
BuÈ.yl aLcohol (iso-, n-, sec-, Cert-)
BLT¡YL ÀLCOI{OL (ISO-) IÀr
BI'TTL ÀI,COHOL (N-) BAN
B('rrL ÀLCOHOL (SEC-) BÀ.S
BI'TYL ÀLCOI|OL (TERT-) BAT
BuÈyl Benzyl phthalat.e BpH
Butylene BTN
BuÈylene Glycol BUG
1.3-BuÈylene Glycol. SEE BUT$JENE GLYCOL
Butylene PolyglycoL, SEE BUtfyLENE cLyCOL
i8o-BucyL FormaÈe
n-BuEyl ForflEt.e
Butyl HepE.yI Kecone BHK
BuÈyl Methyl KeE.one.SEE METI{rL BUTrL KETONE
BuÈyI Seearaee
Butyl Toluene BUE

5, 000
5, 000
s, 000

,000
.000
,000
,000
,000

5,000
5, 000
5, 000
5,000
5. 000

5
00
00

5
5
5
5
5

5
5

000
000

5

5
00
00

0
U

5,000 5. 000

5, 000

5,000 5,000

5, 000

5,000
5, 000
5, 000

,000
,000
,000
,000
,000

000
000
000
000
000
000
000
000
000

5
5

5
5

5
5

5
5

5

5
5
5
5

5, 000 5, 000

MI,TRSTJM1 f-u



MÀ;K

C LIQUID
H TRAI{SFER
R RATE
I PER
S SPIIJL

CÀRGO VÀLVE
(BB''/

r¡R)
trt ---------

SUI,$IÀRY COMPÀRISON OF TSPILL VALVEtr VS .P/VI I\'IAX LIQUID TRÀNSFER RÀTES

But.yrolact.one (gamna)
Cal.cium ÀlkylphenaBe
Calcium Àlky1 SalicylaEe
Calcium Àmino Nonyl phenolace
CaLcium Carboxylate
Caprolactam aolucj,ons
Carbon black base
CeÈyl alcohol (HEKÀDECÀNOIJ) sEE ÀrCOHor/s (C13 ÀND ÀBoVE)
ceEyl-SÈeara]' alcohol
Cleaning spiriÈ (unleadedl
Coal tar
Cumene
C¡rcloalf phatic res ln.g
Cyclohexane
C¡rclohexanol
1.3-CyclopenÈadiene dimer (molcen)
Cyclopent,adiene polymers, SEE 1, 3 -qyCLOPE!{IÀDIENE DI[\æR (MOLTEN)
qmene (para-)
Decahydronaphthalene
Decal,dehyde (iso-)
Decaldehyde (n-)
Decane
Decefre
Deeyl alcohol (all j.somers) (DECåNOL)
DECrL ÀI,COHOL (iso-)
DECYIJ ÀLCO¡¡OL (n-l
Decylbenzene (n-l
DecergenE Àlkylace
DÍacecone alcohol
Dialkyl (Ct0-c]'{) Benzenes
Dlalkyl (C7-Cl31 phr,halares
DibuÈyl carbinol
Dlbur,yl phÈhalace (orr.ho- )
DÍcyclopenEadiene, SEE 1. 3 -CYCÍ,OPEIIIÀDIENE DIMER
DieE.hylbenzene
Dleehylene clycoL
DieÈ.hylene clycol BuÈyL EÈher
Diethylene clycol BuÈ.yl EÈher AceÈaE.e
Dlethylene clycol Dibut.yl Er.her
Dlet.hylene clycol Dlechyl EEher
Dlechylene clycol Ethyl Ec.her
Diet.hylene clycoL EChyl, EE.her Àceeat.e
DieÈhylene Glycol Met.hyl EÈher
DieÈhylene clycol Meehyl Et.her Àcet.ar.e
Diechylene cLycol phenyl Elher
DieÈhylene clycol phÈhalaE.e
Dl- (2 - eEhythexyl l adipaE.e
Di - (2 -echylhexyt ) phrhatar,e
DieÈ.hyl Phthalare
Diglycidyl Ec.her of Bisphenol Â
DihepÈyl PhthalaÈ.e
Diheryl PhÈhalat.e
Di lsobucylcarblnol.
Diíaobutylene
Dileobutyl Keeone
Dilaobucyl PhchaIare
Diiaoderyl PhÈhalaÈe
DllaononyJ. ÀdipaÈe
Dlleononyl Phthatace
Dileoocycl PhÈhalaee
Diieopropylbe¡¡zene (all isomers)

MÀX

LIQUID
TR.A¡¡SFER

R.ÀTE

PER
P/v

VÀIJVE
(BBT'/

HR)

BI,À

cIs 5
5

s.000

5.000

5. 000

5, 000

00
00

0
0

coR
ctM

5
5

00
00

CEX
CHN
CPD

CMP

DHN
IDA
DAfJ
DDC

DCE
DAX
rsÀ
DÀI{
DBZ

5
5
5
5

5, 000
5, 0oo
5. 000

s,000
5, 000
5,000

.000
,000
,000
,000

5, 000
5, 000
5.000

5, 000
5, 000
5,000
5. 000
5, 000

s, 000
5, 000
5, 000
5, 00o
5.000

(MOLTEN}

DÀÀ
DAB
DÀI{

DGE

DGÀ
DGM

DGR

DGP

DGL
DEH
DIE
DPH
BDE
DHP
DTIA

DBC
DBL
DIK
DIT
DID
DI{Y
DIN
DIO
DIX

DPA
DPT
DEB
DEG
D¡{E
DEÍTf

DIG

5, 000
5. 000
5, 000
5, 000
5, 000

5, 000
5, 000
5,000
5, 000

000
000

5
5

00
00

05
5

00
00
00

5,0
5,0
5,0

000
000
000

5
5
5

MLTR^SIJV1 J-t

5, 000 5, 000



SIrMr'fÀRY COMPÀRISON OF "SPILL VÀLUE. vs rplvi MiÐ( LIQUID TRÀNSFER RÀTES

CÀRGO

MAX

C LIQUID
H TRÀNSFER
R RÀTE
I PER
S SPIT¿

VÀLVE
(BBL/

HR}

MAJK

LIQUID
TRANSFER

RÀTE
PER
P/v

VÀI,VE
(BBL/

tÌR)

Diisopropyl Napht.halene
Dimechyl Adipare
DimeÈhylbenzene
Dimethyl cluÈaraÈe
DimeÈhyl PhEha.Lat.e
Dj.methyl polysiloxane
2, 2 -Dimethylpropane- 1. 3 -diol
DlmeÈhyl Succinace
Dinonyl PhÈhalat.e
D1 (octylpheny) amine
Dioceyl PhthãIar,e
Dipencene
Dlphenyl
Diphenyl. Dlphenyl EE.her mixEure
Diphenyl EÈher
Diphenyl EÈher, Biphenyt Ether mixcure
Dipropylene GlycoJ.
Dlpropylene clycol Dibenzoate
Dipropylene clycol MeÈhyl Et.her
DISTILIÀTES: Flashed feed sÈocks
DISTILLATEST SÈ.raighE. run
DicridecyÌ phÈhalat.e
Dlu.ndecyl PhthåIaÈe
Dodecane (all isomers)
Dodecanol
Dodecene (all isomers)
DODECENE
Dodecylbenzene
Dodecyl PhenoL
Drilling mud (Iow roxiciLyl (if fLanrmable or combuscible)/
Epoxylated linear alcohol.s, C1l-c1S
EÈhane
2 -EChoxyeÈhanol
2-EChoxyethyl ÀcecaÈe
EE.ho:<ylaeed alcohol.s, C]'l-C15,SEE THE ÀLCOHOL POLYETHOXrIATES
Eehory lriglycol (crude)
Ethyl Àcer.aÈe
EÈhyl ÀceÈoaceÈaÈe
EÈhyI alcohol (ETt{ÀNoL}
EC.hyl Àmyl Keeone
Et.hyl Benzene
EÈ.hyl Bucanol
Et.hyl ButfraEe
Et.hyl cyclohexane
Ethylene
Et.hylene Carbonate
Ethylene Glycol,
Ethylene ClycoL Àcetac.e
Ethylene clyco¡. Bucyl ELher
ET}frt,E¡ÍE GLYCOL BUTI.L ETHER ÀCETATE
Echylene clycol EEher ÀcecaÈ,e
Eehylene Glycol TerÈ-Bur.yl Eeher
Ethylene GJ.ycol Diacet.aÈe
Et.hylene Glycol Dibucyl Ether
Ethylene Glycol Eehyl Et.her, SEE 2-ETHOXrETI{ÀNOL
ELhylene clycol EE.hyI Ether ÀcetsaEe, SEE 2-ETHO)(yETlm, ÀCETÀTE
EÈhylene clycol Isopropyl Ether
EÈhylene clycol Met.hyt Bucyl Ether
Et.hyl.ene Gl,ycol Meehyl Eeher
Et.hylene GIycoI MeChyL Ether AceE.ate
Echylene clycol Phenyl Eeher

DTI
DI.A

DOP

DPN
DIfJ
DDO

DPE
DOB

DPG
DGY
DPY
DFF
DSR
DTP
DUP
DOC
DDN
DOZ
DOD

DDB
DOL

ETH
EEO
EEÀ

5,000
5.000
5, 0oo

ElG
ETÀ
E,AÀ

EÀL
E.Al<

ETB
EBT
EBR
ECY
ETL

5, 000

5.000 5. 000

5,000 5, 000

5.000
5, 000
5,000
5. 000
5, 000

5,000
5, 000
5,000
s, 000

DGl
Drr.
DMP

DDI
DSE
DIF

EGL
EC,O

EGM

EMÀ

EGY
EGB

EGF
EGÀ
EGI

5, 000
5, 000
5, 000

o

0
5 00

00
5
5

000
000

00
00
00

00
00
00
00

5.0
5,0
5,0

5,0
5,0
5.0
5,0

0
0
0

5
5
5

00
00
00

000
000
000
000

5

5

5
5

5, 000
5, 000
5,000
5, 0oo

5, 000

5, 000 5,000

5. 000 5,000

5,000

5, 000

5, 000

5, 000

5,000

MIJTRSTJMl
J-s

EME

EGT
EPE



SUHMÀRY COMPARISON OF ¡SPII¿ VÀTVE" VS !P/VN MÀ:K LIQUID TRANSFER RÀTES

CÀRGO

c
H

R

I
s

MÀJK

LIQUID
TRANSFER

RAÎE
PER

SPILl,
VAl,VE
(BBL/

HR)

MÀJK

LIQUID
TRÀNSFER

RÀTE
PER
P/v

VÀTVE
(BBL/

tR.l

Echylene Glycol phenyr Et.her, Diethyrene crycol phenyl Echer mixÈure EDxEthylene-Propylene copolymer (in liquid mixÈuresl
EEhyl -3 -Ethoxy¡rropiomre EEp2-EÈhylhexaldehyde, SEE OCTYI/ ÀrrDE¡{yDES ErrÀ2-Echylhexanoic acíd EHO2-Ethylhexanol. SEE OqIANOL (ÀI¿ ISOMERS) ElrxEÈhylhexoic acld, SEE 2-ETIrr!.HE:K.ANOIC ÀcID
EI.hYI HErYI PhThAIAÈE (SEE ÀI,SO DI 2-ETIiYÍ,HE:KYIJ PHTHÀIÀTE} ETCEthyl Heryl TallaEe ErrTEthyl Propionace EpREt.hyl Toluene ErEFatÈy acid (sacurat.ed. c13 and above)
FatÈy acid tunldes
Formamlde 

FÀMFurfuryI Àlcohol FÀIJ
Gas oiL, cracked coC
GÀSOLINE BLENDING STOCKS: ÀlkylaÈes cÀK
GÀSOLINE BLENDING SToCIG: RefoTnaces GRF
G.LSOLINES: Àueomotive (conCaining noÈ. over 4.23 graro lead per gallon) cÀT
GÀSOLINES: Avlat.Lon (conÈaining noc over 4.86 grams lead pel gai.lon) ÀvicÀv
GASOLfNES: Caslnghead (naÈural) cCS
GÀ-SOLINES: Pollmer cpl
GÀSOLINES: SEraighE run
clycerine csR

clycerol, sEE GLYCERINE 
GcR

Glycerol Polyal,korylar.e
Glycerol lriaceCaÈ.e
GJ'ycidyl Est.er of rert.iary carboKylic acid, sEE GLycrDrL EsrER oF TRTDECrÍJ ÀGl.ycidyl Est.er of Tridecyl Àceeic acid cLTGlyci-dyl EsÈer of versatic acid, sEE cl,ycrDrl, EsrER oF TRrDEc.LL AcETrc ÀcrDGlycol Diacer.ar.e, SEE ET1m,ENE GLycoL DIÀCETÀTE
Glycols. Resins and SolvenÈs mixÈures
Gylcol TriaceÈaÈe, sEE cLycERrL IRIACETATE
Glyoxal soluLion (40* or less)
Grease
HêpÈadecane
HepE.ane (aLl isomers) (METIm{EXÀNE)
I{EPTÀNE (N- }

Hept.anoic acid
HepÈanol (aII isomers)
HEPTÀNOL
Hepcene (all isomersl
HEPTEÑE (1-)
Hepcyl Àcet.aEe
Herbici.de (Cl5 -H22 -No2 -CIt. sEE ¡4ETOIÀCHLOR
Hexâechylene Glycol
Hexamethylene cLycol
HexameChylenecet.ramine solutions
Hexane (all ì-somers)
HEJKANE

Hexanoic acid
HennoI
Hexene (all isomers)
HEKENE (1.)
HE:KENE (2- )

Heryl Àcet.aee
Hexylene clycol
Hog Grease, SEE LÀRD
2 -Hydroxy-4 - (mer.hylchio ) butanoic acid
EYDROCåRBON 5-9 (MOVED TO SrrB-O. NON ÎÀBLE LsL, 6/24/ssl
Hydrory Ceminaced PolybuÈadiene, sEE PoLYBuTADIENE, tIYDRoKu, TERMINÀTED,/

5. 000

5.000

5. 000

5,000

00
00

00
00

5
5

5,0
5,0

5, 000
5, 000
5, 000
5, 000
5,000
5, 000
5, 000
5,000

0
0

5, 000
5. 000

5, 000
5,000

Hto(
HPT
HEP
¡{TX
l{TN

HPX
HTE
HPE

IITS
tÐ(s
HXÀ
HXO

þo¡
HEK
HXE
HXT
I{ÀE
tD(c

HBÀ
HFN

,000
.000
,000
.000
,000
,000
,000

,000
. 000
,000
,000
,000

5, 000
5, 000
5,000
5, 000
5, 000
5, 000
5. 000

5,000
5, 000
5, 000
5,000
5.000
5, 000
5,000

5

5
5

5

s

5

5
00
00
00

.0
,0
,0

5,000
5,000
5, 000
5,000
5, 000
5,000
5,000
s, 000

5, 000 5, 000

MLÎR.SUMl J-1



SUMMÀRY COMPÀRISON OF ISPII¿ VÀIJVE' VS iPlvi MÀX LIQUID TRÀNSFER RÀTES

CÀRGO

lsophorone
iIED FUELS: !tp-1 (Kerosene)
.IET FUELS: JP-3
JEI FUEI¡S: rIP-4
.IEt FUELS: ùP-5 (Kerosene, heavy)
rlET FUEI^S¡ rIP-8
Kerosene
LacÈic acid
Iard

t'fAX
C LIQUID
H TR.ANSFER
R RÀÎE
I PSR
S SPTLL

vÀI,vE
(BBL/

,,. ____?__

I Pt{
JPO
JPT
.JPF
JPV
.'PE
KR.s

5, 000
5.000
5. 000
5, 000
5, 000

5, 000
5,000
5, 000
5.000
5, 000

MÀX

LIQUID
TRÀNSFER

RÀTE
PER
P/v

VÀLVE
(BBL/

TIR )

Latex. Ilquld synÈheEic, including: Scyrene-BuE.adien rubber t.r.q
t'aÈex. llquid synÈheclc, i-ncluding: caiborylacea sÈrr:ene-Bucadien coporymer
Magrresium Nonyl phenol Sulfide
Magmesiurn SulfonaÈe 

f.tSEÈtaleic Ànhydride Copol.ymer
2-Mercaptobenzothiazol (in liguid mixcures)
MeÈhane
3-MeÈhoxy-1-But.anol MTH

l -MeÈhyl - 3 -Het.horybuEyl AceE ar.e
L-HeÈhyl NaphehâIene ro{ÀHethyl Pencene

NÀPtffHÀ: Àromât.ic (Having J.iss Chan 1Ot Benzene)
NÀPtfIllA: Cracking fraction
NAPHTIÍÀ: geavy
NÀPÍIIHA: Paraffinic

5, 000 5,000

5, Ooo 5, 000

5. O00
5, 000
5,000
5, O00
5, 000
5, 000

5, 000
5, 000
5,000
5, 000

5.000
5, 000
5, 000

5, 000
5.000

5, 000
5. 000
5. 000

5,000
5,000

5, 000 5, 000

5.000

5, O00 5, 000

5, 000 5,000

00
00

5,0
5,0

000
000
000

5

5
00
00

0
0

5,000
5. 000
5, 000

5, 000
5, 000
5, 000

5
5
5

5, 000
5. 000

MI,TR.SUMT
j-to



MÀK

C LIQUID
H TRÀNSFER
R RÀTE
I PgR
S SPILL

cÀRe,o vÀlvE
(BBL/

}IR}
ttt ---------

SUMMARY COMPÀRISON OF 'SPIL! VÀTVEtr VS !P/VT. MÀX LIQUID TRANSFER RATES

Nonene NoN
Nonyl alcohol (all isomersl NNs
NO¡nrIJ ÀLCOHO" n*,
NONIî, ÀLCOHOL (iso-l M{I
¡¡onyl Met.hacryLat.e Monomer
Nonyl Phenol NNp
Nonyl Phenol poly(4-121eÈ.horylaÈes 

NpE
Nonyl Phenol Sulfide (9ot or less)
Noxlous liguid,.N.O.s. (12l (.Trade name,. contains"principal corq)onenc€.r,
Non-Noxious Liquid. N.o.s. (1st (¡Trade name,. conÈains principal corqronenÈs
OcÈadecene
OcÈadecenoamide solutlon (Oleamide)
Octane (a11 isomers)
OqIÀ¡¡E
OcÈanoic acid (all isomers)
Octar¡ol (aLl ísomers)
octÀNoL
OcÈene (all isomers)
ocTEt¡E (1-)
OceyL AceÈate
OcÈyl alcohol (iso-, n-) (all isomers). SEE OCTÀNOL (Àf¡ ISO¡{ERS)
OCTTL ÀÍ,COHOL
occyl ÀIdehydes
OcÈyl Decyl ÀdÍpate
Octyl EporyÈallaee
OcÈyl PhÈh.alaÈe. SEE Dr- (2-ETI{Y-I,HS:KÍL) PHTI{ALATE
OII¡. EDIBLE: Baba8su
OIL. EDIBLE: BeectnuÈ.
OIL, EDIBLE: Castor ocÀ

MÀK
LIQUID

TRÀNSFER
RAÎE
PER
P/v

vÀI,vE
(BBL/

HR)

5. 000
5. 000
5, 000
5, 000

000
000
000
000

5
5
5
5

5.0
5,0

5, 000 5,000

ODD
oÀx
oÀ¡¡
OAÀ
oo(
OTA
OTX
ql]a

5. 000
5. 000
5, 000
5,000
5. 000
5, 000
5. 000

oo(
roÀ
oÀL
ODÀ
OET

5. 000
5, 000
5,000
5,000
5. 000
5, 0oo
5, 0oo

OBB

occ

5, O00
5,000

5,000

5, 000

5,000

00
00

OIL, EDIBI¡E:
OIL, EDIELE:
OIL, EDIBLE:

Cocoa bu¿t.er
CoconuE
Cod liver
Corn
Cot Eonseed
Fj.sh, N.o.S.
Grapeseed
GroundnuÈ
Hazelnut.
I¿rd
Mâize
!4ustard .seed
NuCmeg 8ut.Èer

OIL.
OIL.
OIL,
OIL,
OIL,
o¡L,
OIL.
oIL.
OIL,
OIL,
OIL,
OIL,
OIL.
OIL,
OIL,
OIL.
OIL,
OIL,
OIL,
oIL.
OIL,
OIL,
OIL,
OIIJ,
oIL,
OIL,
OIfJ,
OIL,
orfi,

EDIBIÆ:
EDTBLE:
EDIBLE:
EDIBLE:
EDIBLE:
EDIBLE:
EDIBLE:
EDIBLE:
EDIBLE ¡

EDIBLE:
EDIBLE: Olive
EDIBLE: PaIm
EDIBLE: Palm kerneL
EDIBLE: Pea¡ut
EDIBLE: Poppy
EDIBLE: Raisin seed
EDIBLE: Rice bran
EDIBLE¡ Safflower
EDIBLE: Salad
EDIBLE: Sesame
EDfBLE: Soya bean
EDIBLE¡ Suf¡flower. SEE SIINFLOI{ER SEED
EDIBLE: Sunflower seed
EDIBI,E: îlcum
EDIBLE: VegeÈable, N.O.S.
EDIBLE: ¡{alnuÈ.
FUEI¡: No. 1 (Kerosene)
FOEL: No.1-D
FUEL: No. 2

oco
ocs
oFs

ooL
OPM

oPo
OPN

OLD

osB

ORP

osF

000
000

5

5
osN
oTc
ovG 5. 000

MIJTR.SUMl f -tr

ooN
ooD
oTw 5, 000 5, 000



SU¡4IYARY COMPÀRISON OF iSPILL VÀLVE" vs iPlvr MÀX LIQUID TRÀNSFER RÀTES

cåRc'o

c
H
R

I
s

MÀ:K

LIQUID
TRÀNSFER

RÀÎE
PER

SPILL
VATVE
(BBL/

HR}

MÀ:K

LIQUID
TRÀNSFER

RÀTE
PER
P/v

VÀLVE
ß!ir,/

HR)

OIL.
orL.
otL.
orL.
OIL,
OIL,
OIfJ.
OIfJ,
OI¡J,
OTL,
oIL.
OIL,
OIL.
OIL.
OIL,
OIL,
OTL,
OIL.
OIL.

FIJEL:
FTJEL:
FIJEL:
FUEL:
MISC:
MISC:
MISC¡
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:

No.2-D
No. 4
No. 5
No.6
Àbsorpcion
ÀJ.ipt¡aE.ic
Àrìimal, N.O.S.
ÀromaÈíc
Àviation F2300
Clarified
CoaI
Coconut oil,
Coconuc oil.
Coconut oil.
Coconuc oll,
Cot t.onseed,
Crot.on
Crude
Di.esel

OTD
OFR
oFv
osx
oÀs

5, 000
5, 000
5, 000

000
000
000

5
5
5

ocF

esterified, SEE COCONIIT OIL, FÀÎTY ACID METHrI ESTER
faÈ,ty acid
faÈ.ty acid Methyl EsÈ.er OCM
MethyL Escer, SEE CoCONUT OIL FÀÎTy ÀCrD METfÍrI, ES!E

faÈEy acid, SEE COTTONSEED OIL, FÀTTY ACID CFy

ot'ts
o¡(I,
ONF

. oor
OPE

FÀÎTT ÀCID MET}ÍN, EOPE
oPl

5, 000

oLB 5,000

5,000

ort
oDs

5, O00
5.000

000
000

5
5

OIL, MISC: Gas, Low pour
OIL, MISC: Gas, low sulfur
OIL, MISC: HearÈcuÈ disC.illaÈe
OIL, MISC: La¡roIin
OIL, MISC: Linseed
OtL, MISC: Lubricacing
OIL, MISC: Mineral
OIL, MISC: Mineral seal
OIL. MISC: MoÈor
OIL, MISC: Neaesfooc
OIL. MISC: Oiticica
OIL. MISC: Palm oi1, faEry acid Mechyl Ester
OIL, HISC¡ Palm oil. Mer.hyl Esr.e!, SEE SEE pÀLM OIII
OIL, MISC: Penecrating
OIL. MISC: Perilla
OIL, l,lISC: Pil.chard
OIL, !IISC; Pine
OIL. MISC¡ Range
OIL, MISC: Residual
OIL, MISC: Resin
OIL, MISC: Resinous petroleum
OIL, HISC: Road
OIL. MISC: Rosin
OIL, HISC: SeaI
OIL, MISC: Soapst.ock
OIL. MISC: Soya bean (epoxi.dized)
OIL, MISC: Spem
OIL, MISC: SpindJ.e
OIL, MISC: Spray
OIL. MISCr TaLl
oIL, IIISC: TalI, fat.t.y acid
OIL. MISC: Tarmer,s
OIL, MISC: lransfomer
OIL, MISC: Trrng
OIL. MISC: Turbine
OIL, MISC: f{trale
OIL, MISC: I{hlte (mineral)
OIL, MISC: Wood
alpha-OLefins (C13 - C1s)

5, 000

OPI
ORG

ORD

ORN

oRs 5,000 5,000

5, 000

oIs

osP
osD
osY
OTL
TOF
OTN
OTF
OTG
OTB

Olefins (C13 and abowe, all isomers)
OLelc acid
Oleyl alcohol (OqTADECENOL), SEE ÀI,COHOLS (C1,3 ÀND ÀBOVE)

MLTRSIJMl J-tz

oÀM

OIÀ
5,000

5, 000



SUMMARY COMPÀRISON OF TSPILL VÀIJUET VS "P/V" MÀX LIQUID TRÀNSFER RÀTAS

CÀRGO

c
H

R

I
s

MAX

LIQUID
TRÀ}¡SFER

RATE
PER

SPILL
VAI,VE
IBBL/

HR)

MÀ:K

LIQUID
TRÀNSFER

RÀÎE
PER
P/v

VÀI,VE
(BBI,/

I{R}

organic Àmine ?0, sEE ÀMTNoETITTLDIETEÀNoIÀ¡4rNE, ÀMrNOETrrrL-ETt{ÀNOrÀMrNE SOLU
PaIm stearin pMs
n-Paraffins (cIo - c20) pFN
PenÈadecæol, SEE SÊE ÀLCoHoLS (C13 ÀND ÀBOvEl pDC
PenÈaeChylene Glycol
PenÈaechylenehexamine pEp
PenEa¡re (all leomers) pTy
PENtÀl¡E (iso-l ft¡f
PElfrÀNE (n-) tlIA
Pentanofc acid
PenEene (all isomerg) t|IlK
PENTENE (1-I grE
PeÈrolaÈum PTL
L-Phenyl-1-Xylyl Erhane pxE
Phosphosulfurized Bicycllc Terpene
PhthalaÈ.e pLascicizers, SEE INDMDIIÀL PHTHÀIÀTES
Pinene prN
Polyalkenyl Succinic Ànhydride Àmine
Polyalkylene clycols, polyalkylene clycol Monoalkyl Ethels mixLures ppx
Polyalkylene oxlde polyol pÀo
Polamlne, Àrn-ide mixt.ure
PolybuÈadiene, Hydroryl ÈeminaÈed
PolybuÈene pLB
Polydime t.hyIg Í loxane
PolyeÈhylene clycol
Polyethylene Glycol DimeÈhyl Echer
Polyglycerol
Polyisobuc.ylene, SEE POLYBUTB{E
PolymerÍzed Est.ers
PoLy(20)oryet.hylene SorbiÈan Monooleace psM
Polypropylene plp
Polyplopylene Glycol pcc
Polypropylene clycol MeÈ.hyl Er.her pcM
Polysj.loxane
Polystfrene Diakyl Maleace
PoÈassium oleat.e poE
Propane pRp
n-PropoÐæropanol pxp
Propyl ÀceÈar.e (iso-) IÀc
Propyl Acecace (n-) pAT
Propyl alcohol (iso-) IpÀ
Propyl alcohol (n-) pÀL
Propylbenzene (n-) pÐz
iso-Propylcycl-ohexane Ipx
Propylene ppl
Propylene-Bucylene Copolymer pBp
Propylene Dimer pDR
Propylene Gl-ycol (I,2^PROPÀNDIOL) ppc
Propylene Glycol Monoalkyl Et.her pcE
Propylene clycol Ethyl EÈ.her pcy
Propylene clycol Mer.hyl Ether pME
Propylene PoLymer (in liquid mixt.ures)
Propylene let.ramer pTT
Propylene Trimer pTR
Pseudocumene, SEE TRIMETIIû,BENZENES
Rum
Sodlum ÀceEaÈe, Glycol. water sol,ueions
Sodium Àcecate solution SAN
Sodium Benzoate solucion SBN
Sodium SulfonaÈe
Sceari.c acid sRÀ

J-t3

5, 000 s. 000

5
5
5

0
0
0

5
5

0
o

00
00
00

5,0
5,0
5,0

00
00
00

5,000
5, 000
5, 000

5,000
5, ooo

5,000 5, 000

5, 000

5. 000

5,000

5, 000

5
5

0
0

00
00

5 00
00

0
0

00
00

00
00
00
00
00

0

0
0
0
0

000
000
000
000
000
000

5
5
5
5
5
5

5,000

5, 000

5, 000

5. 000

5,000

5,000

MLTR.S(J}Il



SUMMARY COMPÀRISON OF trSPILL VÀLVEft VS 'P,/V" MÀX LIQT'ID TRÀNSFER RÀIrES

CåRGO

c
H
R

I
s

MÀX

LIQUID
TRÀNSFER

RÀTE
PER

SPILL
VÀLVE
(BBT'/

t{R)

MÀJK

LIQT'ID
TRÀ¡¡SFER

RÀTE
PER
P/v

VÀIJVE
(BBL/

¡{R}

Stearyl aLcohol (oct.adecanol)
Sulfolane
Tallow
lallow alcohol, SEE ÀLCOHOLS (C13 AND ÀBOVE)
laLlov fatÈy acid
Tallow Àlkyl NiErile
leC!adecanol
l-leT adecene, SEE THE OI,EFIN OR AI,PHÀ-OLEFIN ENTRIES
TeÈradecylbenzene
TeÈraechylene Glycol
TeÈrahydronaphcha lene
Tetrapropylbenzene, SEE ÀLKrL(C9-C17) BENZEI¡ES
Toluene
Triaryphosphace
trlbutyl Phosphâce
lrlcresyl Phosphat.e (less Èt¡an lt of Èhe ort.ho isomer)
Trldecane
Trldecmoic acid
Trfdecmol, SEE À¡COI{OLS (C13 ÀND ÀBOVE)
1-Trldecene
Trldecyì.benzene
TrleLhyLbenzene
trieehylene Glycol
Trlethylene Glycol BueyL EEher
TrleÈhylene Glycol BuÈyI EÈher mixÈure
Trlechylene Glycol di- (2-eÈhylbutyrat.e)
Trlethylene Glycol Ether mixture
Trleghylene Glycol Et.hyl EÈher
TrleLhylene clycol Methyl Eb.her
Triethyl Phoaphate
TrLisoocÈyl TrlmelliÈace
Tri.isopropano lamine
lrimeÈhylbenzenes (all lsomers)
TRIMETKrÍ, BENZENE (L,2,5-I
TRIMÐTTffL BENZÊNE |L,2,3.'
TRIMETTÍI'I, BENZENE (L,2 ,4-I ( PSEUDOCTJMET{E}

TrlmeÈhylol Propane PolyeChoxylaÈe
2, 2. ¡¡-Trimechyl penÈanediol-1. 3-diisobutfrace
2, 2, 4 -TrimeÈ.hyl - 3 -penEanol - 1 - isobuEyraEe
Trfpropylene, SEE PROPYLENE TRIMER
Tripropylene clycol
TripropyLene Glycol Metshyl EcheÌ
TrirryLenyl Phosphate
TurpenÈine
Turpentine subst.ituÈe (WhiÈ.e spirj.t.), SEE I.¡HIIE SPIRIT (LOt{
Undecanol
Undecene (1-)
Undecyl alcohol
Undecylbenzene
Vinyl Àcet.ate-fumerace Copolymer
Waxea:
WÀXES: Candelil.la
WAXES: Carnau-ba
WÀXES¡ ParaffLn
WÀXES: Pecroleum
whlÈe spirlE., SEE WHITE SPIRIT (LOW (15-20t) ÀRoMÀTIC)
WhlÈe spiriÈ (Iow (15 - 20t) aromaEic)
¡{ine, SEE ÀLCOHOLIC BSVERAGES. N.O.S.
Wool grease
Xylenes (ortho-, meÈa-, para-)
XYI,ENE (M- }

5, 000

TOL 5, 000 5. 000

lrtf
TTD
TBD
rIE
THN

lBP
TCP
TRD

TPD

SFL
TI.O

TDN
TDC
TRB
TEB
TEG

TIP
TRE
TMB
TMD

TME
TPR

I'DC
UND

IJDB

5, 0oo

5.000
5,000

5, 000

5, 000
5,000

5,000
5, ooo

5, 000

5,000
5, 000

5, 0oo
5,000

5, ooo
5,000

0
0

5
5

00
00

5
5

5
5

5.0
5.0

5,0
5.0

000
000

000
000

00
00

00
00

5, 000
lGI)

TGE

TPS 5,000 5, 000

,000
,000
.000
,000
,000

5, 000
5, oo0
5, 000
5, 000

TMP

TGC
TGM

TRP
TPT

(rs-2ot) ÀRoMATr

5
5

00
00

5,0
5.0

000
000

t{Àx

wÀx,
t{Ax,

¡{sL

MLTNSUMl J-tr+

xI'(
xI,M



SUI.IIVIÀRY COMPÀRTSON OF TSPTLL VAÍ,VET \'S ãP./V'.MN( ÍJIQUID TRANSFER RÀTES

CARGO

MÀX

LIQUID
IRA}ISFER

RÀTE
PER
P/v

VAIJVE
(BBt /

HR'

,16 CFR SIJBC¡{A TER D, BOT NOT TÀBLE 30.25-1

AROMATIC RESTN OIÍJ 60
ÀRO,tÀlrC RESM OIL 80
ÀROT,IATIC RESIN OILS

ÀR5
ÀRS

5, 000
5, 000

5, 0oo
5,000

MLTR.SI'M1

J-l\"


