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{ - GENERAL DESCRIPTION

INTRODUCT I ON

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

Saturated C3-C, Amine Treater

Saturated C3-C, Caustic Treater

Saturated C3-C, Regenerated Caustic Treater

Saturated C3-C; Salt Filter

Propane Stripper

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

BASIS OF DESIGN

General

In the feed preparation section, the revamp is limited to the cracked C3-C,
treater and the saturated C3-C; treaters. The cracked C3-Cy, ‘treaters are
to treat 7,963 BPSD of C3~C, from the Gas Recovery Unit. The saturated
C3-Cy, treaters are to treat a combined total of 7,017 BPSD of C3-C, 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-1 and 5-RA-2.

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 description of the
existing facilities.

vl
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Feed Preparation.Section (Reference PEiD's 5-RA-4 and 5-RA-25)

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

Due to the higher feed rate, the saturated €3-C, 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, has 23 sieve trays. The saturated
¢:-Cy caustic treater, 5J-C58, and the saturated C3-C, regenerated caustic
treater, 53-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~C, amine treater, 5J-C57, the saturated €;-C,
caustic treater, 5J-C58, the saturated C3-Cy regenerated caustic treater,
54-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-Cli7.

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 P&ID 5-RA-5}

The existing depropanizer, 53-€17, is provided with a new feed-bottoms ex-
changer, 5J-E5}. A new depropanizer feed bypass pump, 5J-G62, is also
provided that permits saturated C3-C, from the feed preparation section to
be pumped directly to CRU No. 2. The bottoms product from the depropanizer,
5§J-C17, flows through the depropanizer feed-bottoms exchanger, 5J-E57, and
the depropanizer bottoms cooler, 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, 53-€17, 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 1-1/2-inch carbon steel pall
rings. Overhead vapor from the propane stripper, 5J-C61, is combined with
vapor from the cat. poly. depropanizer accumulator, 5J-C18, and the com-
bined stream is sent to fuel gas. Alternately, the propane stripper overhead
vapor may be routed through the depropanizer condenser, S5J-EI3. Reboil

heat is supplied to the propane stripper, 5J-C61, in the propane striéper
reboiler, 5J-€58, by 40 1b. steam. Propane stripper bottoms product is
cooled iq the LPG cooler, 5J-E18, .and sent to storage.
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Utilities

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

| tem No. Service . © Consumption

Exhaust Steam

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

Cooling Water

5J-£59 Depropanizer Bottoms Cooler . 146 GPM

Electrical

5J-G62 & G62A Depropanizer Feed Bypass Pump & Spare 7.7 HP
3

‘.
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11~ CONTROL FEATURES

PRINCIPAL CONTROL FEATURES

This section describes only additions and signifcant 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 P&ID 5-RA-25)

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

The flow rates of saturated {3-Cy streams from the Crude Unit debutanizer
and the Platformer debutanizer are controlled in their respective units.
The combined saturated C3~C, stream flows in sequence through the saturated
€3-Cy amine treater, 5J-C57, the saturated C3-C, caustic treater, 5J-C58,
the saturated C3-Cy regenerated caustic treater, 5J-C59, and the saturated
€3-Cy, salt filter, 5J-C60. The treated stream passes through the depropan-
izer feed/bottoms exchanger, S5J-E57, to the cat. poly. depropanizer, 5J-C17.
The pressure in the saturated C3-C, treater section is set by the pressure
in the cat. pely depropanizer, 5J-C17. Control of the cat. poly. depropan-
izer pressure is described in the following section.

The flow rate of regenerated amine to the saturated C3-C, amine treater,
§J-C57, is controlled by flow controller 5Fi1C-200. The flow rate of spent
amine from the bottom of the saturated C3~C, amine treater is controlled

by interface level controller 5L1C-201 to maintain an amine solution-hydro-
carbon interface in the top of the amine treater. High and low level alarms,

SLAH-201 and SLAL-201, are provided for the amine solution-hydrocarbon
interface.

Spent caustic is drained from the saturated C3-Cy 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-{y, caustic treater, 5J-£58, by manual control. Fresh caustic

is charged when the caustic~hydrocarbon interface appears in level glass
51.6-203.

The flow rate of regenerated caustic to the saturated C3~C, regenerated caus-
tic treater, 5J-C59, is controlled by flow controller SFiC-201. The flow
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rate of spent caustic from the bottom of the saturated C3-C, regenerated
caustic treater is controlled by interface level controller, 5LIC~-205, to
maintain a caustic-hydrocarbon interface in the top of the regenerated
caustic treater. High and low level alarms, S5LAH-205 and 5LAL-205, are
provided for the caustic-hydrocarbon interface.

Water that accumulates in the bottom of the saturated C3-Cy, 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-C, from the feed preparation section that is
pumped directly to CRU No. 2 is controlled by flow controller 5F§C-205.

When the propane stripper, 5J-€61, is in operation, a vapor product will
be leaving the depropanizer-propane stripper system. For this case,

SHCV-6 and S5HC-20 should be positioned such that the depropanizer pressure
controller, SPIC-106, positions control valve SPIC-106VB to adjust vapor
flow from the system, and the cat. poly. depropanizer accumulator level
controller, 5LIC-49, positions control valve S5PIC-106VA to regulate cooling
water flow to the depropanizer condenser, SJ-E13., Feed to the propane
stripper will be reqgulated 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,

SHCV-6 should be positioned such that the depropanizer pressure controller,
S5P1C-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, 5L1C-49, resets the net product flow con-
troller, 5FIC-207. Noncondensibles may be vented from the system peri-
odically by operating hand controller SHC-20 to open control valve SPIC-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,
53J-C61, is controlled by level controller S5LIC-210 that adjusts discharge
of LPG from the stripper.
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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.
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IV_- STARTUP PROCEDURE -

GEMERAL

Reference should be made to the Operating Manuval 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-C, treating section
is similar to the startup procedure for the existing saturated €3-C, treat-
ing section, and the existing procedure shou}d be used.

RECOVERY SECTION

The cat. poly. depropanizer, 5J-Ci7, 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, 5J-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, 5J-C6}, 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.

4, 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''-5J-0-45,
Purge line 5J-0~220-3" to the block valve at line 4'-5J-0-162.

NOTE: The propane stripper feed line, 5J-0-225-3", and the propane stripper
bottoms line, 54-0-224-3" have been purged and placed in service. These
Fines will contain hydrocarbons up to the block valves at the propane stripper
when the cat. poly. depropanizer is in service.
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Close the vent valve on the propane stripper and tightness-test at 25 psig
" with steam. Drain steam coridensate from all low point drains. After a
successful tightness test, reduce the steam pressure to about S psig.
Stowly pressurize the propane stripper by allowing cat. poly. depropanizer
‘'overhead vapors to enter the propane stripper through line 5J-0-219-3",

Drain steam condensate from all low point drains. Inventory the propane
stripper with liquid from the cat. poly. depropanizer accumulator, 5J-Ci8,
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-£13, 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, SHCV-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-49, 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, U4-5J~0-162.

2. Reposition SHCV-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, 5L1C~L9, 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.

4, Bottoms product from the propane stripper is routed through the
LPG cooler to the chiller. The propane stripper level controller,

5L1C-210, is put in service to regulate flow of propane stripper
bottoms,

5. The propane stripper temperature controller, 5T1(~205, is put in
service to regulate steam condensate flow from the propane
stripper reboiler, S5J-E5B,
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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 €3-C, treating section is similar to
the shutdown procedure for the existing saturated C3-C, 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:

}. Discontinue steam to the propane stripper reboiler, 5J~ES8.

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

3. Depressure the system to flarve.

4, Purée 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~C, treating section
and the propane stripper.
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IX - SAFETY FEATURES AND REGULAT [ONS

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:

Relief

Valve Ho. Service

5PSY-101 Saturated C3-C; Amine Treater, 5J-C57

5PSY-102 Saturated C3-C, Caustic Treater, 5J-C58

5PSV-103 Saturated C3-C,; Regenerated Caustic Treater, 5J-C59
5PSV-i04 Saturated C3-C, Salt Filter, 5J-C60

SPSVY-105 Propane Stripper, 54-C61

All of the new relief valves discharge through the existing header system to the
existing blowdown drum, $J-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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Tag No.
5PSY-101
5P5V=~102
5p5v-103
5PSV-104
5pSV-105
5F5V-107
5PSY-220

T T R T e et T

[ oR e v

TABLE 10.5-2

RELIEF VALVE SUMMAPY SHEET

CATALYTIC POLYMERVZATION UNTT PLANT 54

Service Size
53-C57 2" = 3"
54-C58 *
5J-C53 "
5J=C60 "
5J-€61 1-1/2" x 2"
3JeEs: 3/ x 1Y
SJ-E58 1-1/2" % 3"

Senene - .

ANACORTES ;" WASHINGTON

Set P ess
310 PSIG

75 PS1G
65 PSIG
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Flow
Element
No.

Service

SFE-19

BFE~200
SFE-201
5FE=205
5FE-206
SFE-207
5FE-208

Btms, Cooler Qutlet

Amlne to 5J-C57
Caustic to 5J-C59
Deprop, Feed Bypass
Stm. to 5J-E58
Peprop. Reflux
Stripper Vapor Outlet

FLO

W_ELEMENT" SUMMARY SHEET

CATALYTIC POLYMERIZATION UNIT PLANT 54
ANACORTES, WASHINGTON
Heter
orifice Slze Line Size . Coefficlent
2,132 3" sch bo 40 BPH
1.978 3" sch 40 15 BPH
1.238 2" sch 4o 2.apH
1.123 2" Seh 40 8 BPH
1.959 3" sch 40 100#/Hr
0,901 2' Sch 40 . 4 BPR
1.923 3" Sch ho 4000 SCFH
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Alarnm Wo.

SLAL-201
5LAH~201
5LA1~205
5LAH~205

Switch Switeh
Switch No. Service Location Function
5LSL~-201 51-C57 Main Panel Low Level
5LSH~201 53-057 Main Panel High Level
5LSL-205 53-C59 Main Panel Low Lovel
5LSH~205 5J-C59 Main Fanel High Level

e st e e & A mmam e may v Fohe dmnmn 1

TABLE 10.5-3
ALARM AND SHUTDOWN "SETTINGS
PLANT 53 ~ CATAYLYTTC POLYMERIZATION UNIT
ANACORTES, WASHINGTON

Switceh Switeh Switch
Activates at? Set Point Actuated byt Remarks
5.4 PSIG 5,4 PSIG Tasts Adx
12.8 PSIG 12,8 PSIG  ppap, Alx
5.4 PSIG 5.4 PSIG  pge, Atr
12,8 PSIG 12,8 PSIG 1Inst, Alr
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