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P. C. Gowan
G. D. Johnson
May 31, 1977

Ethylene Unit Vent Collection System
Design No. 744-ETH-477-GDJ
Final Issue

Attached is a class "A" design for an extension to the vent collection
header in the Ethylene Unit. This design is a sequel to the benzene
sampling systems design‘and includes all tie-ins to the vent collection
system as required to vent the proposed sampling manifolds. Addition-
ally, this design incorporates some of the ideas of vent collection of
hyd;ocagbon releases from various process equipment originally planned
in 1974¢, '

Hydrocarbon vented to the collection header is depressured to the quench
water settler {(at 12-18 psig) and from there compressed by the charge
gas compressor and subsequently recovered in the ethylene cold train.
Recovering hydrocarbons via vent collection increases plant yields and
reduces fgaring.

The design also includes planning for thirteen {13) additional process
equipment tie-ins to be installed in the future. As planned, other
designs will specify further details and justifications for recavery of
these potential hydrocarbon products.

Note that items with an asterisk in the work 1ist were done in the April
turnaround of the Ethylene Unit.

By copy of this design to Mr. Walt Miller, a cost estimate i{s requested.
Anyone having questions concerning the design, please advise.

& O G

G. D. Johnson
Environmental Health Engineer

GDJ/psm

. APPROVED BY: "'// p I Al

W.~0. Ritter
Chief Process Engineer

cc: RDG, RAC, RHG, WJR, BRD, RLP, WAM, SMF, HGH, WWC, GDO, KJB, JEC, PCH,

DHS, PEC
MCD 000012281

(1) 6. D. Johnson, Closed Benzene Sampling Systems, design
No. 734-ETH-177-GDJ, T1977.

(2) H. D. Garrison, Ethylene Unit Vent Collection, design
Ma  R40-ETH-674-RADG, 1577,




ENERGY IMPACT STATEMENT
ETHYLENE UNIT VENT COLLECTION SYSTEM

With the tie-in of the sampling manifolds to the vent collection system,
only small amounts of hydrocarbons will be recovered with sampling. Additional

product savings will be achieved as each process tie-in is made in the near
future.

ENVIRONMENTAL & HEALTH IMPACT STATEMENT

ETHYLENE UNIT VENT COLLECTION SYSTEM

There will be a very significant environmental improvement with the install-
ation of closed sampling systems and vent recovery designs. With closed
sampling manifolds, the Ethylene Unit will achieve the occupational standard
of 1 ppm with 8-hour exposure. With vent collection, the recovery of hydro-
carbons will reduce flaring proportionately.
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JUSTIFICATION FOR CHECK VALVES IN VENT COLLECTION SYSTEM

Note that part of the metallurgy in the vent collection header is stainless
steel while other parts will be carbon steel. Stainless steel must be used
for hydrocarbons at low temperature, e.g., demethanizer reflux at ~1509F,

To protect the carbon steel sections of piping from Tow temperature exposure,
stainless steel check valves have been specified herein where the transition
from stainless to carbon steel metallurgy occurs. This is a cost savings
feature of the design which allows the use of carbon steel in a large part

of the vent collection system.
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TIE-IN CHECK LIST FOR VENT COLLECTION SYSTEM

Existing Tie~ins

1. Ethane Feed Dryers, FA-409A and FA-409B.

New Tie-ins With The Present Design

1. Demethanizer Bottoms Samplie Manifold.

2. Deethanizer Bottoms Sample Manifold.

3. Caustic Tower Overhead Sample Manifold.

4. Depropanizer Bottoms Sample Manifold.

5. Demethanizer Reflux Pumps, GA-401 and GA-401S.
6. Deethanizer Reboilers, EA-404 and EA-404S.

7. Ethane Feed Vaporizers, EA-303 and EA-316.

8. Debutanizer Reflux Pumps, GA-409 and GA-409S.
9. Depropanizer Reboilers, EA-414 and EA-414S.
10. Debutanizer Reboilers, EA-423 and EA-423S.

11. Light Aromatics Product Pumps, GA-413 and GA-413S.

Future Tie-ins To Vent Collection Header

1. Acetylene Converters, FA-403A and FA-403B.
Ethylene Fractionator Reflux Pumps, GA-403 and GA-403S.
Ethylene Product Vaporizers, EA-412 and EA-424.

»

Ethylene Product Pumps, GA-404 and GA-404S.
Deethanizer Reflux Pumps, GA-402 and GA-402S.
tet Flare Drum, FA-801.

Dry Flare Drum, FA-802.

Methanator Reactors, FA-306A, FA-306B, and FA-306C.

\D@NQU’I#(»!\)

Depropanizer Reflux Pumps, GA-405 and GA-405S.
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10.

1.
12.
13.

Light Aromatic Distillate Sample Manifold. This manifold is
required if a bomb-type sample is used.

Propadiene Reactors, D7-420 and D7-421.
Propane-Propylene Product Pumps, P7-419 and P7-420.

Casinghead Tailgas Vaporizer, X7-430.

MCD 000012235



2.

*3.

4.

5.

*6.

7.

8.

WORK LIST

Install a stainless steel vent collection (V.C.) header, line 2"-HM-20-
N-A13-4M in the cold train of the fractionation section. Tie in this
line with the existing V.C. header (2"-HM-1240-N-A13-4M) in the E-W

pipe rack north of the depropanizer reflux pumps. From there run line
2"-HM-20 northward and terminate above exchanger EA-307. Provide a 2"
flanged stainless steel valve at the tie-in with 1ine 2"-HM-1240. Along
the new V.C. header provide eight {8) 3/4" welded thread-o-let connect-
ions, one (1) 1" welded thread-o-let connector, and one (1) 2" flange
as indicated in the drawings.

Tie in 1ine 3/4"-HM-11-N-B2-2 from the sample manifold for the caustic
tower overhead sample. Provide a 3/4" stainless steel check valve at the
tie-in with the new V.C. header. Note that this item supplements

item No. 32 of the Closed Benzene Sampling System design, design No. 734.

Provide a 3/4" valve on the methane off gas 1ine from exchanger EA-505,
1line 4"-P-584-A2A, in the N-S pipe rack just west of the fuel gas drum.
Tie in line 3/4"-FG-18-N-B2-2 at this valve and run this line to the
sample manifold. Provide a 3/4" globe valve and a pressure gauge at the
tie-in with the manifold. Note that this item supplements item No. 31
of design No. 734.

Install line 3/4"-HM-28-B2-2 from the deethanizer reboilers, EA-404 and
EA-404S, to the 2" vent collection header. Provide a 3/4" stainless
steel check valve at the tie-in point.

Install line 3/4"-HM-09-P-B2-2 between the deethanizer bottoms sample
manifold and 1ine 3/4"-HM-28 mentioned above. Note that this work list
i{tem replaces item No. 28 of design No. 734.

Provide a 3/4" valve on the methane off gas 1ine from EA-301, line 4"-P-
325-A2 A, near the outlet of exchanger EA-301. At the valve tie in line
3/4"~-FG~16-N~B2-2 from the deethanizer bottoms sample manifold and line
3/4"-FG-14-N~B2-10 from the demethanizer bottoms sample manifold. Pro-
vide a 3/4" globe valve and pressure gauge, PG-8 at the tie-in of line
No. 18 with demethanizer bottoms sample manifold. Provide a 3/4" globe
valve and pressure gauge, PG-9, at the tie-in of 1ine No. 16 with the
deethanizer bottoms sample manifold. Note that this item supplements
i{tem No. 27 of the benzene sampling design.

Install line 3/4“-HM-27-N-A13-4 from the ethane vaporizer's 3/4" dry
flare line to the 2" vent collection header.

Tie in line 3/4"-HM-06-P-B2-10 from the demethanizer bottoms sample
manifold with the 2" vent collection header. This item supplements item
No. 23 in design No. 734.
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9. Install line 3/4"-HM-26-C-B10-1 from the demethanizer reflux pumps,
GA-401 and GA-401S, to the 2" vent collection header. This item
supplements work list items 35 and 36 of design No. 734.

10. Install a 2" carbon steel vent collection header from the 1%" flange
on 1Tine 2"-HM-20 to the south end of the fractionation section ter-
minating above the casinghead tailgas vaporizer. Provide a 1%" S.S.
gate valve and check valve at tie-in with line 2"-HM-20. Also provide
five (5) 3/4" welded thread-o-let connector, one (1) 1" flange con-
nection, and one (1) 2" flange as shown in the drawings.

11. Tie in line 3/4"-HM-03-P-A2-1 from the depropanizer bottoms sample
manifold. This item supplements work 1ist item No. 5 of the benezene
sampling design.

12. Install line 3/4"-HM-29-N-A2-1 from the debutanizer reflux pumps, GA-
409 and GA-409S, to the 2" V.C. header, line 2"-HM-21. Tie in the
1ine at the 3/4" drain valve at each pump. Provide a 3/4" gate valve
and an alternate 3/4" drain valve at each tie-in.

13. Install relief valve SV-1 downstream of pressure regulator PCi-400.
Run Tine 3/4"-HM-30-N-A2-1 from the relief valve outlet to a tie-in
with vent 1ine 3/4"-HM-03-P-A2-1. This item supplements item No. 6 of
the benzene sampling design.

14. Install line 1"-HM-31-P-A2-1 from the depropanizer reboilers, EA-414
and EA-414S, to the 2“ vent collection header.

15. Install line 3/4"-KM-32-P-A2-1 from the debutanizer reboilers,
EA-423 and EA-423S, to the 2" vent collection header.

16. Install line 3/4"-HM-33-P-A2-1 from the 1ight aromatic product
pumps, GA-413 and GA-413S, to a tie-in with line 3/4"-HM-03 located
at the 2" vent collection header.

*This item was installed during the April turnaround of the Ethylene Unit.
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=== "ENGINEERING CENTER PR
[CONOCO| PONCA CITY, OKLAHOMA oare—Z -20 =77 w. 0. NO
V SPECIFICATION SHEET “MADK BV = ‘_3_; Q. NO.
, REUEF VALVES APFD BT RES. WO
A o NO . O NO
ANT Loate Covniyp o5 (ontest, [ Duner pROJECT S22 Listir Vo prr Cotwscrronr Syz7=m
GENERAL
1} 1ITEM ND & TaG SV~ /
.3 | AELIEVES EQUIPMENT NO. V DopgoflusZER SYm= Al'0,
3 | MANUFACTURER Cwarzaloinardo )
4 | MODEL NO. Tl e S ITS
s
SERVICE CONDITIONS
s ] rLuwo A E THRNE
7| sTATE x4
8 | RECUIRED CAPACITY _La./~a L5 7T
9| moL. wT. { sa—on.‘:)mfrzy‘*"'/ /.0 | 0.73/6 j
10| viscosiITY (& 77, ap, .03
13 COMPRESSIBILITY FACTOR A O
12 | OESIGN PRESS OF EQUIPMENT 275 .
13 | PRESS. OPERATING | RELIZVING | so | 250
14| TEMP FLOWING | RELIEVING { Fo 72
13 | macx pressure S
18 { ODIFFERENTIAL SET PRESSURE R332
17| AccumuLAaTION = A/ L2
18 | BLOW-SOWMMN e o0 5C Th )
W) KeuZ 22 Tn Kerency Wrr Se¥riel
BASIS OF SELECTION
20| CODE REQUIREMENT
. EXPOSED ARZA
22 FIRE INSULATION THICKNESS
23] OTHER BASIS [ Lo  FriundE
24
DESIGM DETAILS
2s| OEsIGM TYPE
28| SEAT TYPE
27| BONNET {OPEN OR CLOSED:
28| INLET SIZE RATING FACING S e e Scw'ds.
20 ] OUTLET SIZE. RATING FACING S AL E 5—,_.,”‘2
30} CALCULATED AREA o o085
31| ORIFICE LETTER | ACTUAL AREA | 0.06 |
MATERIALS ] .
s2| moov | BONNET C.S ) .S [
33} SEAT 2 DISK c.s.
34| GUIDE & RING s5<.
as | seriNnG c.Ss.
as | szLLOwsS AR -
ACCESSORIES
37 LIFTING LEVER (PLAIN OR PACKED
as| cac
38| cooE sTamp -
40| CAP (SCREWED OR BOLTED)
41 OTHER
NOTES: (/) O ERUIVALEAT (2) HF LCELIEVrscs 1 RESS, & Tans?
MANUFACTURER SHALL VERIFY SELECTION OF ORIFICE SIZE AND MATERIALS,
1 VALVES SHMALL MEET DIMENSION n:oum:ugnros or A::'lsar‘sze. . MCD 000012291
VALVES SHALL MEET TEST REQUIRCMENTS OF APl RP« 322
SUPPLIER TO COMPLLTE FORM BY FURNISHING BHEET, 4 or 5 REV
INFORMATION FOIt DLANK SPACES

' REV. 12.9-48
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