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( GENERAL DESCRIPTION

A. INTRODUCTION .

This addendum to the Operating Manual for the Catalytic Polyermfzation Unit 
at the Puget Sound Works of TEXACO Inc., Anacortes, Washington, covers the 
revamp of the Catalytic Polymerization Unit.. The principal new equipment 
for this revamp is:

Saturated C3-C4 Amine Treater 

Saturated C3-C4 Caustic Treater 

Saturated C3-C4 Regenerated Caustic Treater 

Saturated C3-C4 Salt Filter 

Propane Stripper

Attendant facilities for heat exchange, transfer of liquids, 
and control of operations.

In the feed preparation section, the revamp is limited to the cracked C3-C4 
treater and the saturated C3-C4 treaters. The cracked C3-C4 treaters are 
to treat 7,9^3 BPSD of 03-04 from the Gas Recovery Unit. The saturated 
C3-C4 treaters are to treat a combined total of 7,017 BPSD of C3-C4 from 
the Crude Unit and the CRU.

In the recovery section, the revamp covers only the depropanizer. The de­
propanizer feed is the effluent from the saturated treaters in the feed 
preparation section. The condensed depropanizer overhead stream is fed to 
a new propane stripper from which 420 BPSD of propane product is recovered.

Process flow conditions for the revamped unit are shown on process flow 
diagrams 5-RA-l and 5-RA-2.

C. DESCRIPTION OF ADDITIONS AND MODIFICATIONS TO THE UNIT

This section describes only additions and significant modifications to the 
Catalytic Polymerization Unit. Reference should be made to the Operating 
Manual for the Catalytic Polymerization Unit for a descript ion'of the 
existing facilities.

B. BASIS OF DESIGN

General

%
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Feed Preparation.Section (Reference PCID's 5-RA-** and 5-RA-25)

The cracked C3-C4 treaters are satisfactory, except that the 1-inch Raschig 
rings in the cracked C3-C11 water wash treater, 5J-C5, .are replaced with 
2-inch Raschig rings.

Due to the higher feed rate, the saturated C3“Ci, treaters and salt filter 
are-replaced. The existing treaters are left in place and may be used as 
standby for the cracked treaters in the future, if tie-ins are provided.
The saturated C3*C<, amine treater, 5J-C57, bas 23 sieve trays. The saturated 
C3-C4 caustic treater, 5J-C58, and the saturated C3-C4 regenerated caustic 
treater, 5J-C59, have packed beds of 2-inch carbon Raschig rings.

The saturated feed stream from the CRU and the Crude Unit flows in sequence 
through the saturated C3-C1, amine treater, 5J-C57, the saturated C^-C,, 
caustic treater, 5J-C58, the saturated C3-C1, regenerated caustic treater, 
5J-C59, and the salt filter, 5J-C60. The treated stream flows through the ■ 
depropanizer feed-bottoms exchanger, 5J-E57, to the cat. poly, depropan­
izer, 5J-C17-

Tie-ins are made at the suction and discharge lines of the amine charge pump, 
5J-G6, and the rich amine charge line between the present amine regeneration 
unit and the new amine regeneration unit. These tie-ins will permit either 
unit or lean amine storage tank to be taken out of service for T&l. Each 
unit is capable of handling the total refinery MEA load when the FCCU is 
down and the CPU unsaturated treaters are out of service.

Recovery Section (Reference P6I0 5~RA-$)

The existing depropanizer, 5J-C17, is provided with a new feed-bottoms ex­
changer, 5J-E5I. A new depropanizer feed bypass pump, 5J-G62, is also 
provided that permits saturated C3-C1, from the feed preparation section to 
be pumped directly to CRU No. 2. The bottoms product from the depropanizer, 
5J-C17, flows through the depropanizer feed-bottoms exchanger, 5J-E57, and 
the depropanizer bottoms copier, 5J"E59, to alkylation or storage. The 
cat. poly- debutanizer, 5J-C19, is not in service, since the Debutanizer 
in the atmospheric tower overhead section is in service.

Liquid overhead product from the depropanizer, 5J-CI7, is pumped from the 
cat. poly, depropanizer accumulator, 5J-C18, to the propane .stripper, 5J-C61. 
The propane stripper is packed with 30 feet of l-I/2-inch carbon steel pall 
rings. Overhead vapor from the propane stripper, 5J-C6I, is combined with 
vapor from the cat. poly, depropanizer accumulator, 5J-CI8, and the com­
bined stream is sent to fuel gas. Alternately, the propane stripper overhead 
vapor may be routed through the depropanizer condenser, 5J-EI3. Reboil 
heat is supplied to the propane stripper, 5J-C61, in the propane stripper 
reboiler, 5J-E58, by 1(0 lb. steam. Propane stripper bottoms product Is 
cooled in the LPG cooler, 5J"El8, and sent to storage. _

2

WA-TEX 000321



Utilities

(

Utility consumption by new or modified equipment is given In the following 
table:

I tern No.Service. Consumption

Exhaust Steam

5J-E58 Propane Stripper Reboiler 585 Lb./Hr.

Cooling Water

5J-E59 Depropanizer Bottoms Cooler . 146 GPM

Electrical

5J-G62 & G62A Depropanizer Feed Bypass Pump & Spare 7.7 HP

3
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II- CONTROL FEATURES

A. PRINCIPAL CONTROL FEATURES .

This section describes only additions and signlfcant modifications to the 
Catalytic Polymerization Unit controls. Reference should be made to the 
Operating Manual for the Catalytic Polymerization Unit for a description 
of existing controls.

Feed Preparation Section {Reference PSlD 5-RA-25)

The control scheme for the new saturated C3-.C4 treaters is the same as the 
control scheme for the existing saturated C3-C4 treaters. A description 
of the principal control features of the saturated C3-C4 feed preparation 
section follows.

The flow rates of saturated C3-C4 streams from the Crude Unit debutanizer 
and the Platformer debutanizer are controlled in their respective units.
The combined saturated C3“C4 stream flows in sequence through the saturated 
C3-C4 amine treater, 5J-C57, the saturated C3-C4 caustic treater, 5J-C58, 
the saturated C3-C4 regenerated caustic treater, 5J-C59, and the saturated 
C3-C4 salt filter, 5J~C60. The treated stream passes through the depropan­
izer feed/bottoms exchanger, 5J-E57, to the cat. poly, depropanizer, 5J-C17. 
The pressure in the saturated C3-C4 treater section is set by the pressure 
in the cat. poly depropanizer, 5J~C17. Control of the cat., poly, depropan- 
Tzer pressure is described in the following section.

The flow rate of regenerated amine to the saturated C3-C4 amine treater, 
5J-C57, is controlled by flow controller 5FIC-200,. The flow rate of spent 
amine from the bottom of the saturated C3-C4 amine treater is controlled 
by interface level controller 5LIC-201 to maintain an amine solution-hydro­
carbon interface in the top of the amine treater. High and low level alarms, 
5LAH-201 and 5LAL-201, are provided for the amine solution-hydrocarbon 
interface.

Spent caustic is drained from the saturated C3-C4 caustic treater, 5J-C58, to 
spent caustic storage by manual control. The spent caustic is drained when 
the caustic-hydrocarbon interface appears in level glass 5LG-202. Care must 
be taken when draining the spent caustic to prevent hydrocarbons entering 
the spent caustic system. Fresh caustic and dilution water are charged to 
the saturated C3-C4 caustic treater, 5J-C58, by manual control. Fresh caustic 
is charged when the caustic-hydrocarbon interface appears in level glass 
5LG-203.

The flow rate of regenerated caustic to the saturated C3-C4 regenerated caus­
tic treater, 5J-C59, is controlled by flow controller 5F1C-201. The flow

*
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rate of spent caustic from the bottom of the saturated C3-Ci, regenerated 
caustic treater is controlled by interface level controller, 5UC-205, to 
maintain a caustic-hydrocarbon interface in the top of the regenerated 
caustic treater. High and low level alarms, 5LAH-205 and 5LAL-205, are 
provided for the caustic-hydrocarbon Interface.

Water that accumulates in the bottom of the saturated C3-C4 salt filter is 
drained to the oily water sewer by manual control. The water-hydrocarbon 
interface may be observed in level glass LG-506.

Recovery Section (Reference P&ID 5“RA-5)

The amount of saturated C3—from the feed preparation section that is 
pumped directly to CRU No. 2 is controlled by flow controller 5FIC-205.

When the propane stripper, 5J-C61, is in operation, a vapor product will 
be leaving the depropanizer-propane stripper system. For this case,
5HCV-6 and 5HC-20 should be positioned such that the depropanizer pressure 
controller, 5PIC-106, positions control valve 5PIC-106VB to adjust vapor 
flow from the system, and the cat..poly, depropanizer accumulator level 
controller, 5LIC-I6, positions control valve 5PIC-I06VA to regulate cooling 
water flow to the depropanizer condenser, 5J-E13. Feed to the propane 
stripper will be regulated by flow controller 5FIC-207. .

When the propane stripper, 5J-C61, is not in operation, an all liquid cat. 
poly, depropanizer overhead product may be obtained. For this case,
5HCV-6 should be positioned such that the depropanizer pressure controller, 
5PIC-106, positions control valve 5PIC-106VA to adjust cooling water flow 
to the depropanizer condenser, 5J-E13, and the cat. poly, depropanizer 
accumulator level controller, 5LIC-49, resets the net product flow con­
troller, 5FIC-207. Noncondensibles may be vented from the system peri­
odically by operating hand controller 5HC-20 to open control valve 5PIC-106VB 
in the accumulator vapor line. A description of other controls on the cat. 
poly, depropanizer is given on page 21 of the Operating Manual for the 
Catalytic Polymerization Unit.

The temperature of the propane stripper bottoms is controlled by temperature 
controller 5TIC-205 that adjusts condensate discharge from the propane 
stripper reboiler, 5J-E58. Level in the bottom of the propane stripper, 
5J-C61, is controlled by level control ler-5LIC-210 that adjusts discharge 
of LPG from the stripper.

5
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111- PREPARATIONS FOR OPERATIONS

' Reference should be made to the Operating Manual for the Catalytic Polymeriza­
tion Unit for a description of preparations for operations.

e
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IV - STARTUP PROCEDURE

A. GENERAL

Reference should be made to the Operating Manual for the Catalytic Polymer­
ization Unit for a description of the startup procedure for existing equip­
ment. The startup procedure for the new saturated C3-C4 treating section 
is similar to the startup procedure for the existing saturated C3-C4 treat­
ing section, and the existing procedure should be used.

B. RECOVERY SECTION

The cat. poly, depropanizer, 5J-C17, and its related equipment, can be 
started up by the procedure given in the Operating Manual for the Catalytic 
Polymerization Unit. The new depropanizer bottoms cooler, 5-1-E59, and the 
new depropanizer feed/bottoms exchanger, 5J-E57, are steam purged, tightness- 
tested, filled with fuel gas, and brought onstream in conjunction with the 
cat. poly- depropanizer.

The following procedure for startup of the propane stripper, 5-1-C61, and its 
related equipment, assumes that the cat. poly, depropanizer system is oper­
ating. The same procedure, with minor modifications, can be used for start­
up of the propane stripper in conjunction with startup of the cat. poly, 
depropanizer. An outline of the startup procedure is as follows:

1. Steam-purge for elimination of air.

2. Tightness-test and gas-fill.

3. Inventory and circulate to dry.

A. Adjust operating conditions.

Introduce steam through the steamout connection of the propane stripper and 
vent steam and air through the 2-inch vent at the top of the propane stripper. 
Permit the tubes of the propane stripper reboiler, 5J-E58, to fill with steam 
condensate,. When the propane stripper is thoroughly purged, as evidenced by 
a.strong show of steam from the vent, throttle the vent. Purge the propane 
stripper overhead line, 5J-0-219"3", to the block valve at line 6'‘-5-1-0-45. 
Purge line 5J-0-220-3" to the block valve at line 4"-5J-0-l62.

NOTE: The propane stripper feed line, 5-1-0-225-3", and the propane Stripper
bottoms line, 5J-0-224-3", have been purged and placed in service. These 
1‘ines will contain hydrocarbons up to the block valves at the propane stripper 
when the cat. poly, depropanizer is in service. _

7
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\ Close the vent valve on the propane stripper and tightness-test at 25 pslg 

with steam. Drain steam condensate from all low point drains. After a 
successful tightness test, reduce the steam pressure to about 5 psig.
Slowly pressurize the propane stripper by allowing cat. poly, depropanizer 
overhead vapors to enter the propane stripper through line 5J-0-2l9"3".

Drain steam condensate from all low point drains. Inventory the propane 
stripper with liquid from the cat. poly, depropanizer accumulator, 5J-C1B, 
through the propane stripper feed line. Commission the propane stripper 
reboiler, 5J-E58, and allow overhead vapor from the propane stripper to 
pass through the depropanizer condenser, 5J-E13, to the cat. poly, depro­
panizer accumulator, 5J-C18. Add inventory to the propane stripper as re­
quired. Continue operation in this manner until the propane stripper is 
free of water.

During the above propane stripper drying procedure, 5HCV-6 has been posi­
tioned such that the cat. poly, depropanizer pressure controller, 5PIC-106, 
regulates cooling water flow to the depropanizer condenser, and the cat. 
poly, depropanizer accumulator level controller, 5LIC-1*9, resets the net 
overhead product flow controller,.5FIC-207. The net liquid product passes 
through the LPG cooler, 5J-C20, to the chiller. After the propane stripper 
is dried, it may be brought onstream by the following steps:

1. Reroute propane stripper overhead vapor from the depropanizer 
condenser to the cat. poly, depropanizer accumulator vapor 
line, i)l,-5J-0-l62.

2. Reposition 5HCV-6 such that the cat. poly, depropanizer pres­
sure controller, 5PIC-106, regulates vapor flow from the cat. 
poly, depropanizer accumulator, and the cat. poly, depropan­
izer accumulator level controller, 5LIC— , regulates cooling 
water flow to the depropanizer condenser, 5J-E13. Flow of net 
liquid from the cat. poly, depropanizer accumulator is regu­
lated by flow controller 5F1C-207.

3. Net liquid product from the cat. poly, depropanizer accumulator 
is rerouted from the LPG cooler, 5J-E18, to the propane stripper.

A. Bottoms product from the propane stripper is routed through the 
LPG cooler to the chiller. The propane stripper level controller, 
5LIC-210, is put in service to regulate flow of propane stripper 
bottoms.

5. The propane stripper temperature controller, 5TIC-205, is put in 
service to regulate steam condensate flow from the propane 
stripper reboiler, 5J-E5.8.

8
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VI - SHUTDOWN PROCEDURES

Reference should be made to the Operating Manual for the Catalytic Polymeriza­
tion Unit for a description of shutdown procedures for existing equipment. The 
shutdown procedure for the new saturated C3-C1, treating section is similar to 
the shutdown procedure for the existing saturated C3-C4 treating section, and 
the existing procedure-should be used.

The propane stripper, 5J-C61, is shut down in conjunction with the cat. poly, 
depropanizer, 5J-C17, as follows:

1. Discontinue steam to the propane stripper reboHer, 5J-E58.

2. Pump out liquid products to storage as described in the Operating 
Manual for the Catalytic Polymerization Unit.

3. Depressure the system to flare.

h. Purge the system with steam to remove all hydrocarbon vapors 
and vent to the atmosphere.

Emergency shutdown procedures described in the Operating Manual for the Catalytic 
Polymerization Unit are applicable to the new saturated C3-C4 treating section 
and the propane stripper.

9
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IX - SAFETY FEATURES AMD REGULATIONS

Reference should be made to the Operating Manual for the Catalytic Polymerization 
Unit for a discussion of safety features and regulations.

The new relief valves installed are listed below:

Re I i e f
Valve No. _____________________ Service

5PSV-101 Saturated C3-C4 Amine Treater, 5J-C57

5PSV-102 Saturated C3-C|, Caustic Treater, 5J~C58

5PSV-103 Saturated C3“Ci, Regenerated Caustic Treater, 5J'C59

5PSV-10i( Saturated C3_Ct, Salt Filter, 5J-C60

5PSV-105 Propane Stripper, 5J-C&1

All of the new relief valves discharge through the existing header system to the 
existing blowdown drum, 5J-C29. Bypass valves are provided around each of the 
new relief valves, so that the related equipment can be vented to the existing 
header system.

10
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A zvn .R.eVKi-0 PlTn. OvaG ’
S-AA*l1s* 11PV. lb. ft W*\

or

A Hi REVISED PER DRAINING 
5-AA-I25 REV.O \ ft

TBtl
•if

A issuto for CONSTRUCTION > fcttj
♦IT

$

A n 21K. 
♦ir

M*. OtM ftwWtw *r 0*4 s**%tM»l| b*. fni-U«L AMR.

SCALE WPN& | DEStSHEO DRAWN

BECHTEL
HOUSTON

|fg§c3l TEXACO INC. gexaco]
**^B&0** PUGET SOUND PLANT *^0©*^

PROCE
SAT
CATAI

SS PIPING d INSTRUMENT DIAGRAM 
FEED PREPARATION SECTION 
-YTIC POLYMERIZATION UNIT

MAN*. «*».

KCWIt- 10065 5-RA-25 7ATEXACOIST- 3010

i WA-TEX 000346
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Data Sheets Heat Exchangers

WA-TEX 000355



TABLE 10.3-1 

EXCHANGER SUMMARY SHEET 

CATALYTIC POLYMERIZATION UNIT PLANT Si 
ANACORTES. WASHINGTON

i ATA________________________ _____________________
I ! Shell nata

1 No. hi am.
Material1 Passes I rtches

j 2 15-1A C.S.

1 l 2 12 C.S.

jr' 6

lie

19-1A C.S.

f'ESIGN
Shell Tube

No.

Passes

Temp
°F

P res s

PSIG

Temp
°F

Press

PSIG

1 650

oo

650 300

1 400 65 200 275

1 650 O o oof*\ 150

WA-TEX 000356



EXCHANGER SPECIFICATION SHEET

CUSTOMER AND 
PROJECT LOCATION
PLANT ’ ____

EXCHANGER NO ____

Texaco Imc. ... 
Py<UCT Sou MC»_
Wr..sn

EXCHANGER „
mfr. Western Sopjpuv_
REO NO £-Oa
ITEM NO 3. " ~ ''

EfRv.CE OP »mt DepBOPANIHRFE»P

s<?t IS K 24.Jp_______  . T.v« AiS____________

SURFACE PER UNIT ^.73 ^ SHELLS PER UNIT

CONNECTED IN SERIES

\ SURFACE PER SHELL

parallel

" EH
4-73 «*

performance of one UNIT

F.UID CIRCULATED 
total Fluid ENTERING _

VAPOR................. ......
Licuid ________
steam

non-condensibles 
fluid VAPORIZED or condense?
b’FAM CONDFNSED ""

LRS/m

•;R.*wiTv ; QUID Sf»
viSE'-SiTy .'QUID
M.*-. rClll AR WEIGHT imm**

1 • .-i ■: .<f.at - L1O-.1O5 

. .-.’fA’ »<rA’ - VAPORS

Cp

' * >.*!•• .'AT-iRE IN 
•■VIEHi'ilPE -'.ijT 
T'ERA’iNG PRESSURE

26

RUM:-fR ■ -F PASSES 
Vf ■ • »
•■•RI R| .'.HOP 
"• V. RfSlSTANCE

Allow,' CALC 
MIN

____ SHELL_ SIDE__________
■pkwa^J&fejiiac.R FtCD

______&S,3S7_________
DE.PRQPAkHtHC.ft Btms. 

______44,2.57__________________

.55-» 3S1.

O.S4-LM - Q.49fetOoT> 
Q> 14- (In) ~ 0.1 £&ut) 
____ 5S.&‘

' _ ____ u/m
8 T u /*

___IQCL._
154.

___ 2-4-5-

*F
•f

_______1_____

5 ~7~Z
FT /SEC 
W /SO IN

TUBE SIDE

4-5, 2.57

Q.459Uh3-0.514 £outT 

6_.05.Cln > -6. It (Out) 
5&.7.................................

a r u /*
e »u -•

?»s
154
23S

1.5

2
4- _
/ 1.5

0.001

IT /Sf C
P SC IN

27 r . - - -

28 J ...A- - «-..A'iGFD - 0T-J /HR >»65QiOOO____ M T 0 fCORRECTED) 4Co
29 f "!-;.Nr4 F P PATF ^FRVICE 9a4. 9 CLEAN ACTuAl FOUt Nf F*crc»

CONST R U C T 1 0 N
« 3D 1 * •« ,\ht pm v*/pf. 300 */S0 IN 3oo #/ 50 »N

3* r .... -"OFSSURE 4-50 */SO IN 4SO */«>« ‘N
a 32 1 TtMP£»ATURE G56 •r ..., ufe5°
X 33 t * - B E s Camon no t22 0 D 8WG )4 Sflf .Ength 240* pitcn 1* a <jr *:•

» p» li '/A*.-El. CA.R1QM &TCCL
cover CAfttQM Steel 

»a-.vi CAlREOM Steel____________________
• fH SIMMS STATIONARY CkRftQU Steel

-t'' -ROSS CarBOM StCCL. type S£C.HCHTKU.»>hickhess

THICKNESS _ ________ _____________
FLOATING Heto COVER CA.RBQH St eel 
channel cover CkREON ‘iiTEFU _

floating CAnFEBOM StE-E-V-

EA» Fl E „ONG 

IURL SUPPORTS 
IGASRFTS

type THfCXNCSS
THlCKMeSS

1 u°>,f4!.cT‘9NS_: ~
VA6.TANL. Tacxeteo Kcbc<&to6
- SHELL - IN A* OUT L*

I ,■ THROSION ALLOWANCE -SHELL Side T7
OUT
OUT
n—

RATING
rating'

300* RF 
300* RP

tu»c sior iz&r
[COCi REQUIREMENTS AL.5VAC. SEXTIOM VIIIDVtcna class ft.SPEC EtHT 

WEIGHTS ~ EACH SHELL _ BUNOLC PULL OP WATER
'NbiCATEOOTE 'NbiCATE AFTER EACH PART WHETHER STRCSS RELIEVED IS R I AND WHETHER RADIOGRAPHED l*-R>

Hr varus - EtS BA-ce-Lfi 5J/iT. BAkrpC.6-Cot. 23*4 ----- -

>IIItt
-A
«A

|A?(
££V)5C.O. I4wldF«r Cm«t. TL* Z*

JOB NO

-i2u *n- [jaSOfeP Fog PvmCHAAC TC- •00)5
R«r; mo P»EV

Bs-5-E-t^t

WA-TEX 000357



EXCHANGER SPECIFICATION SHEET

CUSTOMER AND _ ,
PROJECT LOCATION TE.’XA.C.O 1HC___________________

| PLANT ' ~~ PuCtT GoOHQ
- U EXCHANGER NO ST- E69------------------------------------------------
* I SfRviCE or UNIT pcpRq.PA^Kn->P1R Bottoms Coouk

EXCHANGER _
*FR.v/*fc-eH*.M “ Supply 
REO. NO E.-Q3 ___________
ITEM NO

5

ft
Wt 19 » 24-0 TTPE AES CONNECTED IN SERIES parallel

surface per unit 'i4a
eft

SHELLS PER UNIT \ SURFACE PER SHELL 742.
Err
w

PERFORMANCE OF ONE UNIT
SHELL SIDE TUBE SIDE

1 f 1UID CIRCULATED OtPROP*>»Vl.£IR B*ri*5_ CoOUNC, V/AsTCR
t
1 TOTAL FI UID ENTERING LSI** 49, 2S7 73. OOO

1] VAPOR
LlCUiD 49, 2 51 .... 73.000

a STEAMIt NON-CONDENSIBLES
Fl.uiD VAPORIZED or condensed

t
STfAM CONOFNSED

« GRAVITY-i :0UI0 0.514 Cl**1) - 0.554^Out1
J v*sr.T»a»T y v»ou»o C,B. .. O-U 0.145f0uT>

1 M"i. f CUI AR WEIGHT - VAPORS

*1 ■ <*'••> iC "EAT - liODDS • T u/w mi/*
j *.V*£Vr - VAPORS # T O/W B r u /+
Jj • t f/t't » A To RE IN 154 ............. •f 74 • F

' t V? t RATijPf GUT IOO V . ...IOO • F
C«£ R A’ »VG PMFS5URE PS*C 250......................................... ....... 40
NUMBER -',r PASSES T G>
VE: .--■•’r FT /SEC 4,&4 FT /SEC
PR EsrviPf DROP AiLOw/cALC 4/4 W /so IN 12/1*2 p/so IN
t ^ * t -V. P? SlSTAWCE MIN 0.001 0.003

r '•'■.‘"ANGCO - B T U / HR 1,750.000 MTP ICORRECTED) ? 9 . a
RATF - SFRViCE 7S.5 CLEAN ACTUAL fOUl*NP r.*CTO»

CONSTRUCT! 0 N
r: vc*> p»esr>*-;Rt 500 */S0 IN 150 w/ SO IN

5- npfGsuRE 450 */S0 IN 225 P/SO m
DES’liN TEMPERATURE 450 *F ' Sob

1 9 ^ O 0 3/4 »WG \Cw -EnGTh 24-0'33
34 l 

33 
36

NOres Ihh )saw 
t M E 11 CA.REQN 5TECL 
■»“E •- *. uover Carbon Steel 
“A'inu Carson £>thl

4-W THICKNESS
PI*GH I JULk

tloatinc heap cover carbon Steel

channel co»e» Carbon Stlel
3 5r i Tube SHEETS STATIONARY NKYA.U RaLLtD BRASS floating KIkvAl. Rolllo B*ASS
0 38 r nAFF.ts - cross Carbon 5t&bl type se^me.mta.l.I'Ithickness

391 OAFFt E - ,_ON6 TVPC thickness

40 1 TUBE SUPPORTS THICKNESS
4 f I GASitfTs m&tal Jaeketeo _Av**ES*ro9
42 f CONNECTIONS-SHELL - IN 4» out 4H RATING 300 *RF
43 | -channel-in 4.* OUT 4* RATIN6 ISO» RF
44 l< .-.ORPOSION ALLOWANCE-SHELL SIDE ->/&l>____ ________________ TUBE StOE TTg" 7
43 u CODE REQUIREMENTS ASMC 5t£.Tt<3»t V It l Ck| TEAM CLASS R spec E.1 W“)
46 t wfiGHTS - EACH SMELL . BUNDLE FULL OF WATER

NOT £ INDICATE AfTt» EACH PANT WHETHER 
RtMARNS -m_BA.Pri.fc 5PALC1AHS

STRESS ffELKVtD IS * > ANO WHETHER RAOIOCRAPHEO tl-A)

&*.PFL.C Cut. 10%

upitsU A : -/ ,«■ " JOB NO drwg
ym BCVi^p.0, l4«oci> Fan Cou&t ’VC’ y

10095 *
BT»

<55# & h ±asutcy R»r Pofc«M*4e M

: REV

j______ 1

-S"

WA-TEX 000358
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EXCHANGER SPECIFICATION SHEET

y* CUSTOMER AND
PROJECT LOCATION TevACO IkIC.

EXCHANOER
UFA. Hue.us.c — A.NDeRSON

1 PLANT PucjCT Sound RED NO E-02
I

• l1 EXCHANGER no
- r5T- cSi 7 1TEM NO 13

4 ; I EfPv.CE CE UNIT PROPKNC 5TR»PRgR„___
TYPE /led5 S.7E

SURFACE PER UNIT

CONNECTED IN SERIES parallfl

6 -95 ^ SHELLS PER UNIT | SURFACE PER SHELL 95 - Z

PERFORMANCE OF ONE UNIT

?

»
to 
11 
12
is n u 
14 11.^

'i>JiO CIRCULATED _

TOTAL fi-i'O ENTERING L»S/>W
VAPOR ___ ^ ____ _

LICU>0 _____ _ .
_ STfAM ___

•JON-CONDENSIBLES
.mo vttfooizEo Bwwerees

V»fAM (.ONI/f NSf D

SHELL SIJ>E_

___
s as

S£5_

s as

..................TUB E_ _S t OE ...............

PRo.etK.wt SiRjeetR Gtms
SOsO O

9400

3^2 5"

• 3 t» 
16 
IT 
16 
IS »«.

20 f,

V.V/'** . OHIO 
\ V, 'UiJiD 

M- .*■,!*. it* WEIGHT VALORS 
* : * • A* t tOotOS

- -*“f»*rAT ■

► t.* »• ♦

O. 4 <o
0.66? OmS - O-O^foor)

.. 4-3. a
JTT U/* 

® T U/+
B T U

e mj -
■ .»i IN __

- v-1 '-..r
* F5IC

Jiz i_..

. Md_.
•r _n2

\\<k>
23 S

26
2T
26
29

SO 
5 I 

32 
S3
34
35
36
sr
38
39
•O
41
42
43
44

.45
46

NUM:--» •.* p.-.SSFS 
VE -t 
:-Ri , ui ; HPf> 

t' . . >** SiSTANCE

at low/calc 
min

_______ L

uo. .
o-oobs

FT /SEC 

* /SO IH .6.5. . / O S
_ .0.601.

IT

■*■ S- >N

• • Ft;
11 « or,T«

BT-J -HO

Sf RVICE
340- OOP
35. I

MID (CORRECTED)
CLEAR

!;G>2 ..
ACTUAL -foul.I*r T-CTOR

CONSTRUCTION
■ ’f.N «•«.! V Pf 

■ • • MRIPATIJPE
" :F: l ’ 
r-Fl.

_CbS

IOO •/so IN

NO *o
i t> 12

Caurdu Stcc-u
Ck«8on 5tE£U. _____

**s:. COVER CARt&oia StkCl-____________________________________

CAK&oR STJttk_____________________________________________

• nfc VLMS STATION ART C/yttfeeVA STegV- _____________

(-tr uot,c’ Ckriio»R ‘p-rsjtw.'Ssamceitku
! Jl f I l .OSIG _ _______-_________TYF£.
tuni SUPPORTS .
••askf TS mCTA.ll XkcKETED K«iBgfi.TO& ~

l - <1hFI » - Hu •> * " OUT 1 I»

400_____________
o o 3/a* rffeojpRS’SS

27 S 

200

r * e.Q If*

>/SQ

JEnGTh 72 FlTCM _____*«•*_?
tmicxncss

FLOATING hEAO cover

CHANNEL COVER CJkttfcOM STC C.
FLOATING

thickness

THICKNC5S
thickness

z*
____ .zZ

iPPosioN t cwance -shell side

(HELL - IN 
CHANNEL-in OUT

sTaT*-
iz RATING- ISO* R F

RATING aOO»RF
ruse siorr C’jD! REQUIREMENTS A5MS. S6.CTIOT4 VMI PITCH* CLAW 

«r<lGxTS EACH SMELL •UNOLE ”
NOTE -NtiCATE AT TEN ^

REMARKS -

SPEC E.I rt7
FULL OF WATER

EACH FART WHETHER STRESS RELIEVED «S Rl AND WHETHER' RADIOGRAPHED C« R»

51
!St5$ t*T|

JOS NO* DRWG NC i REV

m ■
L.\ r„

100^5
- m f ■*

ds-5-E-3( 1-aL *P-p. [ISSUEOTottPutCMASg. |*R.* #6

WA-TEX 000359
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TABLE 10.4-1

CENTRIFUGAL PUMP SUMMARY SHEET 
CATALYTIC POLYMERIZATION UNIT PLANT 5J 

ANACORTES, WASHINGTON

. CONSTRUCTION OATA DRIVER DATA

|I Impeller Di a.
Inches

Nur.’ber

Of Shaf t
‘

Rated

Full

Load

iel ier Raied Max, Stapes Seal RPH H.P. Type Amps

9 IO-IA

9-1/2 10-1/2 Mech 3600 15 Mo to r

i

i, .

WA-TEX 000362
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CENTRIFUGAL PUMP DATA SHEET
Amicuuro proposal > purchase jg( as iiwtO

fe. st »s»x\ vac. Vu &
JOB NO U202>S. ITEM NO 5 S~. 5 " 3
PURCHASE OWE* NO j 9 O ^ 5 ~ — O

JNEOWSmONNO 10O~}5~ 6* O'L
WORRY NO
DATE . REVISION

NOTE j INDICATES INFORMATION TO BE COMPUTED BY PURCHASER.
□ BY MANUFACTURER

™—- ±it*.AiQ.PhiL. „i:"~ s»e_ saws----------------
uwt CkT PQLy __________________________ service

NO PUMPS REVO i NO MOTOR* REOO_i____ITEM NO PROVIDED BYlL>Ck£»T'/ *^&MTODV

NO TURBINES REO O_n__ITEM NO  -_____PROVIDED BY----------------— MTU BY —
pumpmen VJLLSbNz - SNSfigp ________si7Fandtvw I‘h ^7 • 1 ST& seriaino 4>S4\

OPERATING CONDITIONS. EACH PUMP

UQUID wktItPm

f\ f NOR 80 MAX 
SPORitPT 1.0 

VAP PRESS « PY PSIA o 

VIS MPT Sw CP
CORR EROS CAUSEO BY

/;

US CHBitW NOR IIP------ RAYED 1 3 ‘j __-I7
OISCH PRESS. PSI6______ .3.PJ2 . ________ _ .
SUCT PRESS. PSIG MAX .   RATED 3 ‘S’ „

m PRESS.PSI . VL'L. ............... ..............
DIET HEAD FT . .. . . ................
NPSHA.FT ~7 3^ . _ _
.. _______ HYD HP . %T.

CONSTRUCTION /t\

NOTJLES SIZE RATING FACING location

SUCTION "L 300 RF TOP

mSCHAflbfc . ill--300_____ _£JE______ TOP

G> PSIE

l±.

USE MOUNT BCENTIRUNt OFDOT DIRACRET OVERT ITVPEI
SPIIT OAXIAt (!^1lAD TYPE VOLUTE pzfsGt 00*1 OOIFFUSER

press PImri auow psis &£'*' f Q(hydaotest
CONNECT ^VENT (S^FRAIN OGAGE

IMPEUER OIA ORATED B qmax 13 /LLi O type CU)yip4x
MOUNT Q BETWEENBAGS J&Mtmim OWE** *0 OIAM.ORNC

Rf ARINGS TYPE ORAOlAl OTHRUST J3Add
l USE SIRING Oil a HOOD □ Oil MIST OHINGER OPRESSURf

couPiiNG CSmrf Dmobei TTAdS.
DRIVEA HALF MTD BY ■ 'PUMP MFR ODRIVER MFR O PURCHASER 

PACKING O MFR A TYPE ,
MECR SEAl (3-AIFRI MODEl /&

□ MFROCOE. .

□SlZE/NO OF RINGS - .
.API CUSS CODE..... _ ______

AUXILIARY PIPING

OCWPWPUN . OCU. Css. OTUWNS. OPIPE . ________
O TOTAl COOLING WATER REQ'D DPMO SIGHT FI REDO____

. PACKING COWING INJECTION RED O OTDTAIGPV OPSIG
■SEAIHUSH PIPE PIAN ..._l’CS OSS OTUBMG 1 TfIPE __________
■IXTTRNAl SEAl HUSH HUID _______ . , OGPM _________ ..

I TauxuURY SEAl PUN . i ICS ~ SS "sTUBING C P"E -•
«AU* SUl QUENCH HU10 ____ ___ . ________ ____________________

OPSIG

MOTOR DRIVER

f
i

^HP SO, 
MIR &£ 

\ TYPE

inc / € T C.
«isOvns -vss

RPM S.LOC . ERAME A44j£l 
1EARINGS .d3AtU ..

lA/*0 INSUI _. -A ______
■ TEMP RISE. C $5*1 

VERT THRUST CAP. IB ..

.VOUS/PHASE/CTUISJ 
___IUBE

.________ FUll LOAD AMPS
10CXED ROTOR AMPSr 
_SERVICE FACTOR

,4*t

JUO-

PERfORMANCE //\

PROPOSAL CURVE HO Z*)- l40-3DD 
RPM 3550 NPSHR(WATER) U'/«* 

m BMP RATED
MAX BMP RATED MNP 50. S %
MAX HUO RATED IMP
MIN CONTINUOUS GPM ..
ROTATION IVIEWED FROM CPIG ENDl

SHOP TESTS

ynon wit .perf twit perf

-non wit HYDRO wit hydro

•NPSH REO D 'WIT NPSH
SHOP INSPECTION 

HHSMANT B INSP AFTER tfST 
t 'OTHER

MCP".- £

MATERIALS

API CASE TRlMCtASSO Gfhs- P-imi
GUOUP- ‘

-cr
$WfcFT- M40U7

basepute q____. ._________
VERTICAL PUMPS

PIT OR SUMP DEPTHO- 
MIN SUBMERGENCE REQ'O □
COLUMN PIPE □ FUNDED OIHRIAOEO 
LINE SHAFT OOPEN □ enclosed - 
mss Qiowi Dune shaft 
BRG IUBE .OWATER OOU □ GREASE 
HOATBROO CS SS BRZ 
HOAT SWlTCHO
PUMP THRUST IB O UP O DOWN

NONE

API STANDARD BIO GOVERNS UNLESS OTHERWISE NOTED *=-X>~,TL yAC. 
Ssfc'licc. - NJS,vJ..-JjfrAl-

AffWX WT fUMPKUSE 

UOTOI _ . -

FilFAP Mi'QlF'.EV

TURBINE .

«? •1/IS/73 AS.BUfL.T- fSSVCD rG*e C.CUJST JOB NO .DRAWING NO REV

1 it- 4-71 i noli puar.HjL ?a= K u
J003S DS-5-&-2 1

o u*“»-T7 F«^rt ounriiTioh* ' Wk
)k

J Pi
NO DATE

■T* SHEET . /; . OF ■

WA-TEX 000363
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applicable io proposals o purchaseO as guilt O
NOTE „ INDICATES INFORMATION TO K COMPLETED GY PURCHASER.

□ BY MANUFACTURER

CENTRIFUGAL PUMP DATA SHEET
mm/£P%£ item no -4•J'.rS <>'>
PURCHASE OROER NO__ .
MOWtmONNO .CO G - (q l. x
mourn m.  .
DATE— . . REVISION

/As<~

m

unit

NO PUMPS HOD ~Z 

pump tu>

vr/^ /£>LY/ I£rKt ZAJJQhL. service. ec_ ftEEG- Py ■*% ■/ -
NO MOTORS RBn>_2_ ITEM NO £J-_ Q&Z/A PROVIDED VI-fv MTDBT fv*l r
NO TUMMOMOli— ITEM NO =L----------PROVroCDBY.------------  .MfOiY

SB ANO TYPE 7 0)i25/0^A/<SjsrtSVi NO

LIQUID *2/ -,S-

PT f NON /&O MAX
SP GR « PT Ct 475

VIS « PT Sw 

CONI'ENDS CAUSED IT

OPERATING CONDITION. EACH PUMP
-1 U S 6PM M PT. NON J^L-RATEO------

. _ nscN mss.rss____ 5 SLX--------------
suet press, psig max —33(2— rateo..
OIFF PRESS. PSI- Z7.---------
Olff HEAD. FT______ 3 77‘ 5>.

CP £•} NPSHA.fi . -----------
________________ ____________ _________ HID HP

So

CONSTRUCTION

NOEflES SIZE RATING FACING LOCATION

SUCTION 53oo* 7EN5D
OISCHARbf 7^2T 3oc& ___

split a axial jjjiuD type volute p(sa a on □ diffused 
mss Dma* Mom.(aCea7 psig (**& f Ohydro test

CONNECT £|VENI l^flJJlH DpAGl ^ j

/ (2dOrs&

[NON-WIT PENT 
'NON-WIT HYDRO 
'NPSHREQO 

^SHOP INSPECTION
t smsmant a insp amen test 
l HITHER

IMPELLER oia nnateo

rfRAIN OGA
9 <72. □MAX /Cp -VL . ant*£7J?S£L ►

MOUNT □ BETWEEN RIGS SZbVERHUNG DWEAR R6 DIAM/ClItNC _.C?X i
7£>32Nf ARINGS TYPE QRADIAL /\ *50.552/& 7- O THRUST7ZjZ?~.‘

LUBE O RING OH DflOOO OOILMIST {STINGER □ PRESSURE 

COUPLING DMRE □ MODEL. —553
' DRIVER HALF MTO BY JSfPUMP MER ODRIVER MER OPURCKASER

pacxing Date* t type . . ___ ____OSizi/M Of ring:
MECH SEAL □ MER A MODEL 7S 7\7~ 5053__ API^lSS J»0I_

□ MEROCDE. _, . . Cp g* Pr^fr1*

AUXILIARY PIPING

z*5A

I’veW PIPEPtAN —__OCU. OSS. OTURNS. OPIPt_________
n TOTAL COOLING WATER RtOO GPM 02_________ OSGHTfl RED'D
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