ADDENDUM TO OPERATING MANUAL

GAS RECOVERY UNIT

PLANT 48

TEXACO INC.

PUGET SOUND PLANT

ESTIMATE 3910

BECHTEL INCORPORATED
HOUSTON, TEXAS

1973

i WA-TEX 000754




84
e

'~ gt
%&3«

iy :ﬁ?ﬁ)g,} -,:gtwﬂ' "x“{‘

al q«!
9.
5T

. il ,_,‘,Vm,,a.wgfmwk.'w 7S ke
. . WS EATE) & - i
: vz ?
0 raTABLE G o
. L . o
. . - . G = ey cre
co o T Ty
» - ’ ’

' | WA-TEX 000755




TABLE OF CONTENTS

Page No.

1. General Description ) 1
A. Introduction 1

B. Basis of Design 1
General 1

C. Description of Additions and Modifications 1
Compression and Absorption -Section ’ 2
Distillation and Treating Section 2
vUtilities 2

2. Control Features 4
A. Principal Control Features i

3. Preparations for Startup 5
L, Startup Procedure ) 6
5. Operating Variables 8
6. Shutting Down Procedure 9

7. Appendix
7.1 Process and Utility Diagrams
7.2 Vessel Drawings
7.3 Heat Exchangers
7.4 Pump Data and Curves
7.5 Instrument Data

7.6 Tray Loading Data

WA-TEX 000756



o X ke
v

QWIS St

AT <t

'S

s
" z.,d%zgl
A

WA-TEX 000757

- )

el
i
i

-~

.




1 - GENERAL DESCRIPTION

INTRODUCTION

This addendum to the Operating Manual for the Gas Recovery Unit at the
Puget Sound Works of TEXACO Inc. at Anacortes, Washington, covers the
revamp of the Gas Recovery Unit. The major revisions to the Gas Recovery
Unit are:

New and modifled heat exchangers
Replaced and modified pumps

New trays in the Debutanizer

Cha;ge of service for caustic treaters
Revision of piping

BASIS OF DESIGN

General

The FCC Gas Recovery Unit is to process 15,000 BPSD of FCC fractionator
overhead liquid and 20 MMSCFD of FCC fractionator overhead vapor. A
small C,-C3 stream from the Alkylation Unit is recycled to this unit.

The FCC Gas Recovery Unit recovers a C3~Cy stream and light and heavy FCC
gasolines. The £3-C, stream flows to the treating section of the Cat Poly
Unit. The light FCC gasoline is caustic-treated and directed to storage.
The heavy FCC gasoline will, normally, flow hot to the hydrotreater unit,
or will be cooled for storage. In either case, the existing caustic
treater is bypassed. The heavy FCC gasollne may also be cooled and
caustic~treated for storage. A fuel gas stream is recpvered from the
sponge column. Process flow conditions for the revamped Gas Recovery Unit
are shown on the revised process flow diagrams, 4-RA-1 and 4-RA-2,

DESCRIPTION OF ADDITIONS AND MODIFICATIONS TO THE UNIT

This section describes only additions and significant modifications to
the FCC Gas Recovery Unit. Reference should be made to the Operating
Manual for the Gas Recovery Unit for a description of the existing facil-
ities.
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Compression and Absorption Section (Ref. P&ID's L4=RA-6 and 4-RA-7)

A new line is added from upstream of the absorpti~n-oil cooler, 4B-E3,
to upstream of the second stage separator, 4B-C7. The purpose of this
line is to permit reduction of the liquid loading in the absorption
section of the absorber-deethanizer, 4B-Cl, if necéssary.

The absorber-deethanizer intercoolers, 4B-E6 and 4B-E7, and their circu-
lating pumps, 4B-G7 and 4B-G8, have been taken out of service. The
absorber~deethanizer second ‘intercooler, UB~E7, is re-used as the light
FCC gasoline trim cooler.

Distiilation and Treating Section {Reference PsiD 4-RA-8)

New trays are installed in the Debutanizer, 4B-C3. A new splitter re-
boiler, 4B-E51, is added in serlies with the existing splitter reboiler,
4B-E13. Reboil heat to the new reboiler is supplied by circulating hot
slurry oil from the FCC fractionator.

Feed to the splitter, 4B-Ch, is preheated in the new splitter feed-bottom
exchanger, 4B-E50. Heavy FCC gasoline from the splitter feed-bottom
exchanger, 4B-E50, may be sent directly to the hydrotreater; may be cooled
in the heavy FCC gasoline cooler, L4B-El}4, and the heavy FCC gasoline after-
cooler, 4B-E18, and sent to storage; or may be cooled in the heavy FCC
gasoline cooler, 4B-E14, and the heavy FCC gasoline aftercooler, 4B-EI8,
treated in the heavy FCC gasoline caustic settler, 4B-Cll, and sent to
storage. Light FCC gasoline is cooled in the light FCC gasoline trim
cooler, 4B-E7, treated in the light FCC gasoline settler, 4B-C12, further
cooled in the light FCC gasoline aftercooler, 4B-EI5, and sent to storage..

Utilities

Utility consumption by new or modified equipment is given in the table on
the following page.

Ed
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I tem Number

Service

Consumption

250 psig steam
LB8-GT9A

4B-GTIIA
LB-GT30A

LB-GTS0 & GT50A
Cooling Water
Lhg-g7

Electrical

48-G9

4B-G11

Absorber~Deethanizer Reboiler
Circulation Pump - Spare

Debutanizer Product Pump - Spare
Absorption 0il Charge Pump « Spare

Splitter Column Reflux and Product
Pump and Spare

Light FCC Gasoline Cooler

Absorber-Deethanizer Reboiler
Circulation Pump

Debutanizer Product Pump

5,186 #/Hr.

3,742 #/Hr.
8,510 #/Hr.
3,322 #/Hr.

144 GPM

47.2 BHP

51 BHP
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11 ~ CONTROL FEATURES

-

A. PRINCIPAL CONTROL FEATURES

The principal control features are not changed by this revamp., Reference

should be made to the Operating Manual for the Gas Recovery Unit for a

description of the control features.

The following control valve changes are made:

1. The existing UFRC-11V is replaced with a new 4FV-11,

2. The existing WFRC-11V is relocated to replace the existing 4FRC-29V.

3. The existing UFRC-29V is relocated to replace the existing kLIC-70V.

L4, The existing ULIC-70V is surplus.

5. The existing bLV-3L4 is moved from downstream of the heavy FCC gaso-
line cooler, 4B-El4, to downstream of the feed bottoms exchanger,

L48-E50. This change is necessary so that level control can be main-
tained when heavy FCC gasoline is sent to hydrotreating.
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111 - PREPARATIONS FOR STARTUP

-

'Reference should be made to the Operating Manual for the Gas Recovery Unit for
a description of preparations for startup.

Blinds should be installed in the intercooler draw and return lines of the

absorber-deethanizer column, 4B-Cl. These lines will isolate the intercoolers
and intercooler circulation pumps that have been taken out of service.
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1V - STARTUP PROCEDURE

Reference should be made to the Operating Manual for the Gas. Recovery Unit for
a description of the startup procedure. Startup of the revised unit is the
same as the existing unit, except the new equipment is integrated into the
startup procedure, and some intermediate and product streams are rerouted.
Additions and changes to the startup procedure are discussed below.

The following new or relocated exchangers are steam-purged, tightness-tested,
and pressured with fuel gas in conjunction with existing equipment and lines:

Exchanger
Number

_ 48-E7
4B-E50
4B-E5Y

The following new lines

Service

Light FCC Gasoline Cooler
Fegd Bottoms Exchanger

Splitter Column Reboiler

are steam-purged, tightness-tested, and pressured with

fuel gas In conjunction with existing equipment and lines:

Line No.
4B-0-367-3"
4B-0-376-2"

- 48-0-350-8"
4g-0-351-8"
hp-0-363-4"
4B-0-364-4"
4B-0-365-12"
48-0-366-12"
4B-0-352-14"
L4B-0-353-4"
4B-0-354-4"

Service

Absorption oil bypass to 4B-C7
Rich sponge oil from 4B-C2
Splitter feed to LB-E50
Splitter feed from 4B-ES0
Slurry oil to 4B-£51)

Slurry oil from LB-E51

From 4B-E13 to 4B-E51

From 4B-E13 to 4B-E51

Heavy FCC gasoline to 4B-E50
Heavy FCLC gasoline from 4B8-E50

Light FCC gasoline to BB-E7
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Line No. - - Service

48-0-355-4" Light FCC gasoline from L4B-E7
IB-0-359~-4" . Heavy FCC gaso!iné'to hB-gIB
kp-0-357-4" Light FCC gasoline fo Lp-E15
4B-0-361-4" Heavy FCC gasoline to storage
4B-~-0-360-4" Heavy FCC gasoline to 4B-Cl1
LB-0-362-1" Gum inhibitor to 4B-0-360-4"
4B-0~356-4" Light FCC gasoline to 4B-C12

Feed to the splitter column, 4B-Ch, is routed through the feed bottoms exchanger,
4B-E50. The new splitter column reboiler, 48-E51, is started up in parallel
with the existing splitter column reboiler, 4B-E13. Splitter bottoms is routed
through the feed bottoms exchanger, 4B-ES50.

Light FCC gasoline is routed through the light FCC gasoline cooler, LB-E7, the
Vight FCC gasoline caustic settler, 4B-C12, and the light FCC gasolipe cooler,
LB-E15, to storage. Heavy FCC gasollne from the feed bottoms exchanger, 4B~ES0,
is routed directly to hydrotreating, or is routed through the heavy FCC gasoline
cooler, 4B-Elh, and the heavy FCC gasoline aftercooler, 4B-E1B, to storage, or
is routed through the heavy FCC gasoline cooler, BB-Elk4, through the heavy FCC
gasoline aftercooler, 4B~E18, and through the heavy FCC gasoline zaustic
settler, LUB~C1l, to storage.
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V - OPERATING VARIABLES

Reference should be made to the Operating Manual for the Gas Recovery Unit for
a description of the operating variables. Operating variables for the revised
unit are the same as the operating variables for the existing unit.
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Vi - SHUTTING DOWN PROCEDURE

Reference should be made to the Operating Manual for the Gas Recovery Unit for
a description of the shutting down procedure. The shutting down procedure for

the revised unit Is the same as the shutting down procedure for the existing
unit.
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7. Appendix
}.l Process and Utility Diagrams
7.2 Vessel Drawings
7.3 Heat Exchangers
7.4 Pump Data and Curves
7.5 Instrument Data

7.6 Tray Loading Data
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TABLE 7.3~}

HEAT EXCHANGER SUMMARY TABLE

GAS RECOVERY UNIT PLANT 4B .

ANACORTES, WASHINGTON

INSTRUCTION DATA NESIGN .

. . _ -Shell bata Shell Tube
a No, YDiam, - " No. Temp ~ Press Temo Press
s Material Passes " linches  Material Passes _F PS1G 3 PS16

L 1 580 450 300 75
c.s. 4 25-1/4  -ic.s. 1 500 150 650 300
5CR-1/2Mo i 25-1/h €.S. 650 . 75 720 150
i -

;G?'
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EXCHANGER SPECIFICATION SHEET

-

) R AN ' EXCHANGER
+ N SROSEET Lockrion TEAACO, INC., : L
. }PLANT PUGE HD ) REQ. NO.
3 EXCHANGER NO. ~E7 ITEM NO
s frstmace or on LG O A SPLINE TRiM COBLER
‘s Yoze 1Y 7 % _T¥pe CONNECTED 1N . .. SERIES Bimaua
6 SURFAGE PER uniT QEF s: SHELLS PER UNIT I _ SURFAGE PER SHELL I %2' Ec::
PERFORMANGCE OF ONE UNIT
) SHELL SIDE : TUBE SIDE
7 ‘i FLUID GIRGULATED _ [ = 1 CODLING WWATER
s 1ro~rm_ FLUID ENTERING athn 108, 049 1L,000
9 ___vAPOR
10 g . _Liguip (02,0477 12,000 R
1 i _ STEAM . i
2 4 NON-CONDENSIBLES
13 H FLUID WAPORIZED OR CONDENSED
14 }sxem CONDENSED
15 4} GRAVITY-LIQUID _ 0..s5(IN) / O.la? (OVT)
16 [ wiscosiTy-Liquin P 0,295 (1NN / 31 (pouT)
$7 || MOLECULAR WEIGHT-VAPORS - _ ]
18+ SPECIFIC HEAT- LIQUIDS av.u/ e LAY
9 E VATENT HEAT -VAPORS . 2.Tu/® BYUS#
20 '—-'e MPERATURE IN 1 2D ‘r 76 °F
21 vptn.\rugg_“our . 10D “F 0D °F
22 ] orE2aTING PRESSURE *$16
23| NUMPBER OF PASSES ] 4.
_VELOGITY €1 /3eC 72.45 FT /SEC
«. 4 PRESSURE DROP avow/cas 3 # /sam. 3 + /3018
26 E.m..n ING RS.SISTANCE M. 0.00} 003
27
28 [ 54T EXCHANGED-BTU/HR | .3 30,DDD M T.D. {CORREGTED} 2i.l
29 F “RANSFER RATE - SERVICE 3, 4 CLEAN ACTUAL FOULING FACTOR
' CONSTRUCTION
o 30 § 25SiIGN PRESSURE . 450D £/30.10 25 #/5QN
I t:ge_r PRESSURE »/%. N, : £/sam
o 32 B DESIGN TEMPERATURE S80D °F 20D °F
r 33 i ruges NO 0.0. [T E LENGTH PITCH A<D
& 34 } SHELL 1.0. 0.0 ] YHICKMESS
2 35 H{ SHELL GOVER FLOATING HEAD COVER
. 1 LHANNEL CHANNEL COVER
z 37 TUBE SHEETS - STATIONARY FLOATING
o 38 !| BAFFLES - CROSS TYee THICKNESS
39 H BAFFLE ~ LONG TYPE THICKNESS
40 H TUBE SUPPORTS ] THICKNESS
41 J GASKETS i
42 Y CONNECTIONS - SHELL - IN " our i RATING 200 R R
43 ~CHANNEL-IN H" ouT ahN RATING ISDHER.E -
44 H CORROSION_ ALLOWANGE - SHELL SIDE TUBE S10E -
45 ¢ CODI _REQUIREMENTS TEMA CLASS SPEC
46 | WEIGHTS ~ EACH SHELL SUNOLE FULL OF WATER
47 | rOTE INDICATE AFTER E£ACH PARYT WHETHER STRESS RELIEVED (S_A.} AND WHETHER RADIOGRAPHED | x-m)
] RCMARKS ~THIS 1S AN _ERSTING ERCTING = THE H =
si
A o 308 NOJDRWG NO. | REV.
¥ = Al T ITS3UES Fo VT 10045 |ps4-E-4| o
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FORM H.188 PART B 9/46

N cusToMeR .aND TERACO, INC . EXCHANGER
3 N PROJECT LOCATION B MFR. v ]
)PLANT PUGLGET REQ. NO.
- ‘g EXCHANGER NO. [ R- ITEM NO
s lswc_s e AR R BT bt T DA AER STr RERDILER,
s | size TYPE CONNECTED IN - . SERIES PARALLEL
s e TEFF. EEF 3.
6 | SURFACE PERUNIT 5 )7) :& SHELLS PER UNIT SURFAGE PER SHELL } & )7 <
PERFORMANCE OF ONE UNIT
_ SHELL SIDE ] TUBE_SIDE
v Hruo CIRCULATED ARSORBER RICH OW. | F
s ’wTAL rLuno "ENTERING LeS/R uoq 110 2, 00D
9 o VAPOR LYy KHL*
1o T _Licue SL},L.J&: k
i _STEAM 1,000
T vo~-connsusms.zs )
13 FLUJD WPORIZED “OR CONDENSED LT 2L, 000D
14 } STEAM CONDENSED 7 '
15 GRAVITY-L:0UID _
16 { wscosity-uwouwn i
17 || moLEcuLaR WEGHT-VAPORS - {¥.0
18 #| SRECFIC REAT- Lnouu)s i 0.51 pT.u/w 8Ty /* |
19 % avent nEAT-vapoRs - 1D BTu/* 8 Tu/* |
20 '}'—;(:M”F RATURE IN L0 °F 1 Ln0 ¢
21 B TeMPERATURE  GUT . 100 *F L DD 23
22 [} orERATING PRESSURE vSiG 792 3%
23 | NUMH4ER OF PASSES _ _ .
oo Pvewoey F1 /sec 51 /sEC
. "RE:\"URE anop artow/cae » /501 » /50 In
26 J§ FOULING RESISTANGE 7Y :
27
28 g €47 EXCHANGED-BTU/HR 27 .5 K1D% M T.0. (CORREGTED}
29 R&NSFEP RATE ~ SERVICE CLEAN ACTUAL FOULING FACTOR
CGONSTRUGCT ION
30 B 2FSIGN  PRESSURE */sa.18 */S0 M
3¢ | TEST sRESSURE /201 #/50 1N
32 B DESIGN TEMPERATURE o o
33 {{ TUBES no oD w5 0 LenGTH PITCH aAA090
34 H SHELL 1.5, 0.0 THICKNESS
35 HsHELL GOVER ) FLOATING MEAD COVER
36 CHAN“NE_L . - CHANNEL COVER
37 TUBE SHEETS STATIONARY FLOATING
38 !{ BAFFLES - CROSS TYPE ] THIGKNESS
39 Y BAFFLE - LONG Tvee THIGKNESS
«0 § TURE suPPORTS ) THIGKNESS
a1 BeaskeTs
42 M CONNEGTIONS -SHELL~-IN R . &' ouT jov RATING 3DDW RFE
438 -CHANNEL-IN € ** out L RATING 2007
44 |{ CORROSION ALLOWANGE -SHELL SIDE TUBE SIDE
45 ) CODE_REOUIREMENTS TEMA CLASS SPEC
46 | WEIGHTS — EAGH SHELL SUNDLE FULL OF WATER
A1 'lQTE I_N(‘;lCA?E AFTER EACH PART WHETHER STRESS RELIEVED (S A ) AND WHETHER RADIOGRAPHED ( X-R}
48 "M“R&—LSMME&WMMLM
JEsT ~ i : "
ol 2EAS DS U~ -9 - 700 3 ROWS OF TUBES REMODVISEH
‘ﬁrilj 5 AL : JOB NO|DRWS no. | REV.
i M VIR ) .
~ ¥ 3 q 10045 0s-4-12-3] O
rd

EXCHANGER SPECIFIGATION SHEET
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. EXCHANGER - SPECIFICATION SHEET

.

'_usmuea AND —— ) * EXCHANGER B
+ M PROJEGT LOGATION exace Ine __MFR. Quanes- Am:s; Roor |
: PLANT PUaeTrT SounD . REQ. NO. E-O2
Ais EXCHANGER NO. 4B - E50O : 1ITEM N0 ¥
4 J servicE OF UNT SPUITTER FEpp <« BorroMs Excuanaer !
5 | size 725 » 240 YPE AES GONNECTED IN - SERIES PARALLEL L
6 ) sumrrace PerumT 1212 i: SHELLS PER UNIT | SURFACE PER SHELL |28 i‘: ,_
PERFORMANGE OF ONE _ UNIT
- - SHELL SIDE TUBE SIDE
72 HFLup CIRGULATED SPLITTER Feen SPLITTER F’e.e.a
8 |4 TOTAL FLUID ENTERING LeshR 12398 B0, 351
9 VAPOR 2T, 59
0 b R L1QuID 10,300 RO, 351 R
Tt STEAM i
12 ¢ “NON-GONDENSIBLES
13 }{ FLUID VAPORIZED GR CONSEWSED 30.3472
14 }{ STEAM CONDENSED v -
15 {1 GRAVITY-LIOUID &P, Lt ©0.602(n)~- 0.67 (QuT) APl 33. 4
16 [ viscosriv-uaun ' Cp 0.215(1In) - G.2220007) | 0165 ()= 0.25 {Our)
17 1A " MOUECULAR ¥ WEIGHT - VAPORS Re (1) - DR A (OuT)
18 # SPECIFIC HEAT- Liauins 8.7.u/w . BTU /™
19 5 iATENT HEAT ~VAPORS B.T.U/* . 8Tu/*
20 §{ TEMPERATURE N 2%\ °F i 3%6 F
21 §§ “EMPERATURE OUT 2760 *F 285 “F
22 B"r;('-:iznmc PRESSURE PSI6 51 220
23| NUMBER OF PASSES i A
cra [ TVELGCITY F1. /sec. 3.4 FY /SEG
“PRESSURE_DROP actow /catc. .5 £ .0 #/0m | 3.5 /7 3.5 ¥ /5o m.
26 "FOULING RESISTANCE MIN, O.0018 0.001
27 . -
28 Farw EXCHANGED- BT.U./HR 5§, 450, Q00 M T.0. [CORRECTED} S33.8
29 | TRANSFER RATE - SERVICE R3,2 GLEAN ACTUAL FOULING FACTOR
CONSTRUGT 1ON
o 30 Y DESiGN_ PRESSURE 150 /50 IN. 200 #/sam
§ 31 tn-:s, PPESSURE - Yx3-3 #/50.IN. aA50 #/5018
a 32 k DESIGN TEMPERATURE oY) 3 50 °F
L 33 H TUBES CARBON STEEL N0, DiG  0.0.4" eW0.0RSEA  tenoth ZAON  ercn 10 x4 20
€ 34 sHeLL CARBON STEEW 1.0. 0. 25 'Y4*  THICKNESS ]
2 35 [{SHELL COVER CARBON STECLw. FLOATING HEAD GOVER (. AR GON STEEL
Z 36 cHANNEL  CaAgpmon STEEL. CHANNEL COVER CAREBON STEEL
Z 37 || TUBE SHEETS - STATIONARY CARRBON STECL. FLOATING CARBOMN Sregr
o 38 i BAFFLES - CROSSCARBON STEE )., TYPE SEAWVMENTALNTHIGKNESS
39 ,gBAFFLE —~ LONG TYPE THIGKNESS
40 H TuBE SUPPORTS - THIGKNESS i
41 HGASKETS MeTAL JACKETED AseEsTOoS j N
42 M CONNECTIONS -~ SHELL - IN =X outT. 2" RATING SO * RF
43 ~CHANNEL-IN 4" out 4 RATING 300 hud %F‘ :
44 [ TORROSION ALLOWANGCE - SHELL SIDE 7D TUBE SIOF :
45 i CODE REQUIREMENTS ASME SecTionVil]  TEMA GLASS = SPEG. :
48 WEIGHTS — EACH SHELL BUNDLE | FuUrL OF WATER '
AT NOTE INGICATYTE AFTER EAGH PAAT WHETHER STRESS RELIEVED (S.R ) AND WHETHER RADIOGRAPHED { X-R)
48 | REMARKS — (1) BAEFLE Cur 44 7o. 10-BACFLES ® 21 %’ SpAaciNG.
023 Tais EXcvAnaer T arac. Owuy QVer  Exiommaa  B.xewandgie 36. %7
5t ) 3
?—?_ﬂ o LALE JOB NOJDRWG NO. | REV.-
(Ejg\f.l ;é:_, u z-@l; ";“;_7_'2 %swsggg lssuen Fop ConsT 2 1% _tioo9s 0%4—5—\ 1
; e £ dlssuen For Riecnase ¥7E I
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EXCHANGER SPECIFICATION SHEET

N GusTomER. anD : EXGHANGER
t M prosECT Locamion _Texaed e . - NFR. Hoaues ~ AMDERSOM
PLANT PugerT Sount : . _REQ-NO. E-OZ i
.. Jls EXCHANGER “No. 4.5 - €51 1TEM NO_ 12
4 J SERVIGE OF UNMT SpuITTER REBOILER .
s [ si2e 2@ = 240 e AWT GONNECTED IN SERIES PARALLEL |
6 SURFACE PER UNIT |22 2 i’: SHELLS PER UNIT \ SURFACE PER SHELL §222 i':f
PERFORMANCE OF ONE UNIT:
SHELL SIDE ) TUBE SIDE
.7 HFLUID GIRCULATED CASOLINE SEoLATTER BPriMs] FCey B8TMS . QUENCH
8 TOTAL FLUID ENTERING LBSAR 28,'2, 400 122, 300
3 VAPOR 56¢.500
o} LICUD 225,900 122,300 i
1 g. STEAM ]
12 ¢4 NON-CONDENSIBLES
13 1 FLUID VAPORIZED GR GUNBENSED 56,500
14 i STEAM GONDENSED
i5 GRAVITY -LIQUID Q.6 @ APl 1B.G
16 | VisCOSTY-LialiD _____ Cp  10.0079 (Ward 7 016 C11ad | 0. 40 (In) -~ O.65(0ur)
17 1 MOLECULAR WEIGHT-VAPORS 123 ]
18 ; SPECIFIC HEAT- LIQUIDS B.T.U /% 8Ty /* |
[§:] » LATENT HEAT -VAPORS 8.Tu /¥ - ) B Tu /=
20 §j ’EMPERATURE IN 3a7 °F (22X Ye] e
21 EMPERATURE out 296 °F 545 °F
22 n'pem*mc PRESSURE PSIS 30 \ s
23 | NUMSBSER OF PASSES Dover e Sttt Fros 4.
] veLociTy B ] F1 /SEC. 4., 2 FT /SEC
_PRESSURE_DROP anow/eac.! V.0 / 0.50 # /50N 2.0 /R.0 T w750 N
26 }f FOULING RESISTANCE MIN, O.004 0.00% :
27
28 B HEAT EXGHANGED- BTU ,/HR 2,000,000 M T.0. (GORREGIED) 2O &
29 | TRANSFER RATE - SERVICE 1.2, CLEAN ACTUAL FOULING FACTOR
CONSTRUGT I ON ) ] \
o 30 [} DESIGN PRESSURE 15 */sa.in. 150 2/5Q IN
§ 31 | TEST PRESSURE . ns ] #/50.IN. 225 £/sq ™
o 32 H DESIGN TEMPERATURE 50 °F T76 T !
£ 33 H{TUBES S % Ce~- V2 o Mo N0 D16 0.0.5/4" owe. 14 bk  ienoth Z240P  emon " ae0d )
£ 34 HSHELL CARBOW STEgEL. 10,90 2G 4" Tuicxness !
2 35 [ SHELL COVER &S A oty — 112 Yo Mo ] FLOATING HEAD COVER R % L ~Y2.% Mo ;
36 HeHaNNEL B% g « V2 % Ma CHANNEL COVER G.STEEL W/SEe Linep |
Z 37 ] TUBE SMEETS - STATIONARY S % ce - /2 % Mo FLOATING 5% Cr = 2% M
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TABLE 7.4-1

CENTRIFUGAL PUMP SUMMARY SHEET

GAS RECOVERY UNIT PLANT 4B

AHACORTES, WASHINGTON

{

DRIVER DATA

dia. Number tal}
of Shaft Load

ax, Stages Seal RPM H.P, Type Amps

) Y .

7 3600 7-1/2 Motor 10

Turbine

1-1/2 Mech 3600 100 Motor

z Turbine

; Turbine

3-7/8 Mech Turbine

;l-l/Z Mech Turbine

i
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. TABLE 7.5-1

FLOW ELEMENT SUMMARY SHEET

GAS RECOVERY UNIT PLANT LB
ANACORTES, WASHINGTON

Flow et
Element ) . eter

No. Service Orifice Size Line Size Coefflcient
LFE-100 Hvy Gasoline to 4B-C11 ! 2.596 4+ sch 40 50 BPH
LFE~105 Abs. Gil Chg. Pump 1.600 3" Sch 40 15 8PH

i
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 TABLE 7.5-2
RELIEF VALVE SUMMARY SHEET

GAS RECOVERY UNIT PLANT .48
ANACORTES, WASHINGTON

"~ __Tag No. : Service v Size s Set Press
4pSy-205 4B-GT30 2% x 3P 300 PSIG
kpsy-206 Lg-£7 3/ x A 75 PSIG

WA-TEX 000813




"merety losned and on te borrower’s ©1press syrsement that they will not be

This drawing and the design it covers ars' the propsrty of BECHTEL. r/\.
teprocuced, capied, lomed, exhibited, or used vxcrpt in the hmuted way

by sy veritten conment given by the lender to the borrowsr.

fwate upe prrrvteed

4 JG50(0/69)

.
FOn.

! _ FLUID . ;
INLET PBIG MIN, [OPERIMAX. 284 124 34 {20 H
ouTLET rsio | min. lorEaimax 274 $9 330 fos] 1
INLET TEMP. °F orenfmax.] 109 222 8¢ i3¢ L
8 [[open 5P 6R [ leor morwr. [0, 25| — 2e47 1127 10,28 WY :
P § TshOF or % FLASH | OPER. VISC.C.p, {
2 | car.rmess.rc_[varon PREsS v ) '
8 BE OPER, FLOW sizinG Frow | - JS 7 530 bt i v 1450 | w3 2501 - 7a
B s riow MAX, FLOW i 3
Z| fowunits arsizing | fml 1D Cord ol oo | 20 loémn | 2o
B I Ae srut ofF AP NN, . 285 145 340 =)
CVeSIZINGAP&FLOW] MING | /75 s 125 £7
Cv-VALVE SELECTED | FACTORS | 93( 4420 148 148
Kmz:47 cf:322 | kan®,b8
botsg o84 /o1, 2
size TYPE ¢"| &.o2s _;:Lm; } ! $
> | Pness.mATING | cONNECTIONS | 2042 ] R X
8 MATERIAL CLASS o5, KA
: WONNET TYPE 8OLYS P i 1) STE. @iy } 10
; PACKING TVPE | MATL o JUN SNSRI S -
> LUBRICATOR 1SOL. VALVE YE€S | /5 o | fes |-— -}~ - - }- —
PORT SIZE No.oFrORTS | FULL|Bap cuc]owe’e
2 CHARACTER, PLUG TYPE L. Jeaze _i8d. JLASE
& GUIDE TYPE TRIM 8PEC. A A e e
,‘Eﬂ" O "oPEN-C10SE | FLOW: OPENSCLOSES | ¢ oo | crose e
ACTUATOR TYPE N.AL, Dia P, s e
MOTIVE Power fuinean/Rrotany] A6 1 13, e | Liw —
PRESS./VOLTAGE|POS. ON POWER FAILL .- c -~ o - -
é THRUST O TORQUE AR [sruT oFFlorEn,
5 SIZE MAX, QUTPUT 4o
§ MANUAL o'mms]n{s. FEEDBACK TYPE 4_{ - -~ - 402 42
POSITIONER OUTPUT [ 8INGLE/DUALY 3 | = 38| = . -
INPUY SIGNAL SUPPLY P3I1G 3. S 20 3-:5] 10 R TS -
aY-PASS GAUGES ~ER ] w3 Nt T 7 N ———— — -
g SOJSE SUSTNG
3 . LFRL 11y 189
RILSET T % P1AsD NED 1% S&Tulomadl b o) e —
£ | MR,/ PO, NUMBER J-d 11 - AN
£ | MANUFACTURER Cigaere pu 160d e —
2 | 251 0. NUMBER %j‘i 4-£4-8 4-£4-3 $-LA:7 £-££-9
« SERVICE 4830 N o1y SPOTICR Kl e éT rcaz QAT
z
& [ine size-no.- SPEC. 47 10615 |4 Job3BI B IoSIB (4" JLiB {47 3%
INSTRUMENT TAG NO. JEV-11 - NEFy-27 V\4El-31 | fPv-19 | 4Py -4s
-
.- N
L1318 lean, Reviglon . J ]
3R BHISO Fof  RECHASE ﬁ}[ ]
NO. | DATE . REVIBONS
REC CONTROL VALVES o8 3577
ENG. ) DATA SHEET NUMBES REV.
EXACC "1 C e taon ~ )
: §2_‘° 130 5. SRACH -;:-,> D’“ S - -q I

WA-TEX 000814




| £LUID )
INLET P3IG MIN TOPERIMAX, q9 Y] : 335
ouTLeT.fsig | min, forem.jmax. st s 309
- INLET TEMP. °F orenmarx] Joo 180 | 915
g Joren sk GR [0, v 0,751 -
. SP. GR. o MOL WT. | 0,91 .
£ | Toh OF or % FLASH | OPER. VISC.C.P. .48
g 2 CRIT. PAESS, P | VAPOR PREBSPv
. 191 orenrFiow singriow 11947 | 276 (230 a1 452 | Lo
5 E § MIN. FLOW MAX. FLOW
; § E FLOW UNITS &P SIZING JAL) 10 /0 . Ghn i 35
219 arsnurone APMIN, 1%4 %0 238
ie cvesIZING AP A FLOW] MIN. Cv 30 932 ) 74.2
Zi Cv-VALVE SELECTED | FACTORS /4 /%8
3 ] Enz.f ks,
¥
r_{ "zt TYPE 3 1Guwpel 3] ecoas] 4] &rosa | 3° 2B |
1 » | PRESS. MATING | CONNECTIONS | Qap CF | 3005 RF | wm 2
- ; § MATERIAL CLASS (- G, . .5,
w | BONNET TYeE SOLYS $ 270 b3 of 3] [ $TO
-E 3 PACKING Tyee | MATL |°8 SaEa e am
it > 1  rusmcaTton oL vatve -l Vet | Ve 1 JES |YES Yen, | YER
£r
1} PORT S1ZE noorrorts 125, 1 | FuLl] Be’p Fu|Bup
} ‘E b 3 CHARACTER, PLUG TYPE Lis Leaed] Lins f cnef (il | cAGE
H F GUIDE TYPE TAIM SPEC. 4 A
Eg Puga g OTOR-CiDse | FLow:oreRsaunss | o ot § CLOSE] CLosE cross| crond ‘
£=. ACTUATOR TYPE 180 DIAP. e
iy moTive rowen [UNEAR/ROTARY] A4l | (13 | Bel | Leds A} Lina
. t « PRESS./VOLTAGE[POS. ON POWKR FAIL] C - <
2 3 © FvausT on TOROUE AE {SHUT oFrjoren.
%E é nzE [ maxoutruy | 42 40 j pry
3 212 pavvar O'MIDE [#O5. FEEDBACK TYp - - - ~ -~ -
3 POSITIONER OUTPUT | BINGLE/OUAL | .o - | - - 2.1 5
; P INFUT SIGNAL surrcvesis | 3. ¢ | -~ [3-\S] - 2.5 | 2
x5 BY-PASS GAUGES -— - - - - YE% | e
8! ; . ResE Shistad desess 12 st oss
- 5 % WrRz-294 ips SALATEC T LERS
gi MESET MTO §_ GiPeD i X2 Lemis sediniy |
321z [Merr.onumeen J-4u d-41 - KEETT -
i‘ ‘% MANUFAGTURER Ciguct | Fpee - Cidrth -
g MODEL ND. L2 ES 1 L&z ED - Lo ED -
3 |, [ »ur0 nUMBER 4.fA-8 d-LA-3 dof e o V4-ra-7F 4 RA-6
‘Eg & |seavice J T |EeeD ZUTENS | TOTERITACE | ABSFRES Ca g
o
g S [UNE SizE - No. - SPEC. 47 josi3 14" M3A 13"Jo0IR 14" J%F 14" JSIE
2 INSTRUMENT TAG NO, dEPy-loo IFi= 0 Lv-70 VETv- a2 j2_ . --
S lr12lGay govion e |8
g[S ] 1seusl PO6 (YEidnse or - X12
¢ fno. | oate REVISIONS {
, : GRIGIN i
W ARG CONTROL VALVES No. 12333
S 2 Ene. @ DATA SHEET NUMBER | REV.
(37 TR . -
e . . -.,E~:;—530 ’

WA-TEX 000815




: FLUID
INLET P8iG MiN. orsnuaxt - 127 : 2721 I rt.
CUTLETPSIG | MIN. jJOPERIMAR 75 . $ 2729
INLET TEMP. °F oren.iuax.l t1p - unanen Mt B 1173
-~ | 8 [oreR e R ["por morwr, | o0 | - |z | = lodor] -
= £ | TinOFor % FLASH | OPER. VisC.ic.e. v, 0
g CAIT, PRESS, P | VAPOR PRESS Py ﬁzﬁl—i"
55 ° OPER. FLOW SIZING FLOW o | 43 2w | S e 1 2o R  ae
i g b4 Min, FLOW MAX. PLOW
: § E FLOW UNITE arsazivg L dm | 200 2 5 N3 Ghe
T AP SHUT OFF A®MIN, 11€ [, A—— e N
Ee cvesizincararion] mnew | 57 29 6:/ 1 Cainheden
zf Cv-VALVE SELECTED ] FACTORS /3, 2 2,64 2.26 i 0
$ Em =9/ Ky=.8 | Km:z 34
B SPLIT Sapy
3
{ stzE TYPE 1" acoae $ . - | 20l ¢ LR
1 3 PRESS. RATING CONNECTIONS | 390 Je X d gop ™ . _Sef o ppr Foct | £F
-tlg MATERIAL CLASS e 5. e S L
j | u [ eommerTvee soLTs Ptin) £70. Fiaw] s,

3§ é PACKING TveE | MATL 3‘5}3& Ter-

3 ; > LUSAICATOR ISOL. VALVE YES fyés Y& %

.33

}}_ FORT SIZE no.orronts Jfuer |/ 364) 1 Leo / 250 ] |

g E 'é GHARACTER, PLUG TYPE - P rla ﬁ,&g Cisg. Y Caes

g - QUIDE TYPE TRIWM SPEC, m g
g H e e A Y : Clo%s § Cits
. ACTUATOR TYPE DiAF. > Ji)

: 11 . ILYA
R moTIvE rowes Juneanmotanvl 4,2 | (i), e | L
\ o |TRESS/VOLTAGE[POS. ON POWER FAIL] ot - >

£3 S fumust on vomue rea {snut oreforan

3 AR

§} 2 SIZE _l MAX. QUTPUT E %) a0 1.

o g 2 MANUAL O’'RIDE ‘ POS. FEEOBACK TY - - ? -~ -

L POSITIONER OuTPUT | minaLE/ouAL | 3 _y¢ < - 1 - = p

E 3 INFUT SIGNAL surrcyesic (315 | 20 31§ - 2.5 -

58 BY-PASS GAUGES TN B T Bseasenymmeen: Bl -~ — -

§§ g 5. Flabiges

512

< {3 v
f¥ | _{meseT mw { pden N = =
ﬂ% £ | M.R./P.Q.NUMSER 3- 441 J- 41t
3 ‘2‘) MANUFACTURER Cisder . 160

} MODEL . L67 EpY L] B (LT ES LbZ EO
: ol 2 | 780 Nuvsen 5-c6.2S 14-28-2C | 7-74.< g-ra-¢
E-g < SERVICE SPENT MeA sy NA q’f 5.5‘9 c‘i‘f” INS STy S E R

y x

E w
g 9 | UNE SIZE - NO.- SPEC. 3%t y3en 1293382 13 332 * 430 wiB
2 INSTRUMENT TAG NO. sev-2of  VStv-2o5 {5CV-2i10 4eLy-72

31 15-0-75 | g Revrsion /L T

S0 D373 st o PoRCHME Fom el

¢ [no | oate REVISIONS N

] ORIGIN R
{ R R&C CONTROL VALVES o [00d%
O NG : B DATA SHEET NUMBER _ | REV.
TR £ e Ll g 3 i
: i ol aTiin GAMT ukges -~ i

Wa-TEX 000816




. i PR s i
p Lo« < R R - PG Rt
d o SR A AN
o .
{ . s
‘ .

. 7.6 TRAY LOADINGS

————n

e Sosarts, £

. ! WA-TEX 000817




TABLE OF CONTENTS

SECTION 7.6 TRAY LOADINGS

Tray Loadings Table 7.6-1
Drawing No. Title
V.P. 10095-C~52-HAC~1-2 Glitsch Perforated Tray
F.W.G. 27711 - Sh. | of 8
V.P. 10095-C-52~HAC-2-2 Glitsch Perforated Tray
F.W.G. 27711 - Sh. 2 of 8
V.P. 10095-C-52-HAC-3-2 ' Debutanizer 48-C3
F.W.G. 27712 Sh. 3 of 5
V.P. 10095-C~52-HAC-4-2 Glitsch Perforated Tray
F.M.G. 27712 Sh. 2 of 5
V.P. 10095-C~52-HAC-5-2 Glitsch Perforated Tray
F.W.G. 27712 Sh. 1 of &
V.P. 10095-C-52-HAC-6-2 Debutanizer 48-C3
F.W.G. 27711 Sh. 3 of 8
V.P. 10095-C-52-HAC-7-2 Debutanizer 4B-C3
F.W.G. 27711 Sh. L4 of 8
V.P. 10095-C~52-HAC-8-2 Debutanizer 4B-C3
F.W.G. 27711 Sh. 5 of 8
V.P. 10095-C-52-HAC-9-0 Bolting & Clamping Assemblies
F.M.G. 27711 Sh. 6 of 8
V.P. 10095-C-52-HAC-10-0 Packing List
F.M.G. 27711 Sh, 7 of 8
V.P. 10095-C-52-HAC-11-0 Packing List
F.W.6. 27711 Sh. 8 of 8
V.P. 10095-C-57~HAC-12-0 ’ Bolting & Clamping Assemblies
F.W.G. 27712 Sh. k of &5
V.P. 10095-C-52-HAC-13~0 - Packing List

F.W.G. 27712 Sh. 58f 5
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Table 7.6-1
Tray Loadings
Plant 4B - Gas Recovery Unit
Anacortes, Washington

DEBUTANIZER 4B-C3

Bottom Trays Feed Top
Tray Nos. 1-6 7-21 22 23-32
‘Tray Spacing, Ft. 2.5 2.0 2.0 2.0
Vapor, CFS 23.8  22.1 15.9 29.8
Liquid, GPM 1262 1209 992 377
Density, LBS/CF
Vapor 1.89 1.8 1.56 1.51
Liquid 34.6 34.5 34.9 32.0
Viscosity, Cp 0.13 0.12 0.12 0.12
Surface Tension in Dynes/CH 6.0 5.5 5.0 6.0
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