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SHELL EO/EG PROCESS MEMORANDUM 109

SUBJECT : SAMPLING SYSTEMS & SAMPLE POINTS

DATE OF ISSUE : November 2005

INTRODUCTION

On-line analysis of certain critical properties and compositions is
essential for safe and efficient operation of the process.

Accurate information on the composition of the various streams is
required to operate the plant efficiently. Representative sampling systems
are required.

This document provides a list of sample points. The attached drawings
describe the sampling and sample-conditioning systems prior to injection
into the analysers for gaseous streams.
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1 SAMPLING SCHEME

The main features of the scheme are:

1. Afast-loop to transport the representative quickly into the
conditioning room.

2. Alarge bleed from the fast-loop to the residual gas compressor
suction knock out drum to recover the sample gas from the fast loop.

3. Alarge number of smaller bleed streams from sample conditioners,
stream selecting boxes and analysers are sent to a gas holder
system. In order to maintain a reproducible analysis, the pressure of
the sample to the measuring element in the analysers is to be
controlled accurately.

4.  An extensive system of sample gas cooling or heating, depending on
the requirements for analysis. In case of EO, care has to be taken to
avoid EO depletion from the sample due to water condensation.

5.  Recommended line sizes to achieve short analyser response times.
For oxygen analysers an overall response time of less than 20
seconds is required between oxygen flow control valve opening and
indication on oxygen inlet recorder, with the exception of the oxygen
analyser used for reactor monitoring purposes.

2 SAMPLE POINTS

2.1 EO Reaction Section

Reactor feed — downstream of common moderator feed point.
Reactor feed — dedicated reactor feed.

Reactor product — dedicated reactor outlet.

Reactor product - common reactor outlet.

Reactor coolant — drain from ring header.

Water in HP steam drum — bleed line to MP steam drum.
Water in MP steam drum — on line to primary product cooler.
Oxygen feed — outside battery limit.

Oxygen mixing nozzle — oxygen sparger rings.

Ethylene feed — battery limit.
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2.2

2.3

2.4

11.
12.
13.

Ethylene feed — downstream of ethylene sulphur guard bed.
Methane feed — downstream of methane sulphur guard bed.
Boiler feed water — after deaerator.

CO, Removal

© ©® N gk ow

CO; absorber overhead gas — at water KO drum prior to mixing with
bypass gas.

CO, absorber overhead condensate — condensate line from water KO
drum.

Lean carbonate — on carbonate pump suction.

Fat carbonate — fat carbonate line before control valve.

Carbonate flasher overhead — overhead line before control valve.
CO; stripper overhead condensate — on pump discharge.

CO; stripper overhead gas — any easily accessible location.
Carbonate storage tank — on carbonate make-up pump discharge line.
CO; product flow to OBL.

EO Recovery Section

© ©® N gk ow

EO absorber overhead gas — any easily accessible location.

Quench bleed — on bleed line before quench section level control
valve.

Fat absorbent — in fat absorbent line before control valve.

Lean absorbent — on pump discharge before and after NaOH addition.
EO stripper overhead gas — upstream EO stripper tops cooler.

EO stripper bottom — on pump discharge.

Glycol bleed — on pump discharge.

Quench bleed stripper bottoms — on bottoms line before control valve.
Quench bleed flasher bottoms — on pump discharge.

Quench bleed flasher tops — downstream of condenser.

LE Removal

1.
2.

LE column feed — discharge of feed pump.
LE column bottoms — discharge of bottoms pump.
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3. Residual absorber overhead — before control valve.
4. Residual absorber bottoms — discharge of pump.
5. Residual compressor discharge.

2.5 Glycol Reaction and Recovery Section

Aqueous EO feed to glycol unit — on suction of pump.

Process condensate recycle — on suction of pump.

Glycol reactor feed — after feed preheaters.

Glycol reactor product — before control valve.

Vapour from glycol concentrator 1 — on condensate line before
steam trap.

a s e

6. Bottoms from glycol concentrator 1 — on bottoms line before control
valve.

7. Vapour from glycol concentrator 2 — on condensate line before
steam trap.

8. Bottoms from glycol concentrator 2 — bottoms line before control
valve.

9.  Vapour from glycol concentrator 3 — on condensate line before
steam trap.

10. Bottoms from glycol concentrator 3 — bottoms line before control
valve.

11. Overhead from glycol dehydrator — on discharge of the reflux pump.

12. Glycol dehydrator bottoms — on pump discharge before control valve.

13. Glycol bleed flasher overhead — on easily accessible location.

14. Glycol bleed flasher bottoms — on discharge of bottoms pump.

2.6 Glycol Purification Section

1. MEG column overhead — on discharge of overhead pump.
MEG column bottoms — on discharge of bottoms pump before control
valve.

3. MEG product — on discharge of rundown pump.

4. MEG product — after MEG polishing vessel.

5.  MEG recycle column bottoms — on discharge of bottoms pump.
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6 MEG recycle column overhead — on discharge of overhead pump.
7 DEG column bottoms — on discharge of bottoms pump.

8. DEG product — on discharge of rundown pump.

9. TEG column bottoms — on discharge of bottoms pump.

10. TEG product — on discharge of rundown pump.

11. Glycol slops tank — on discharge of glycol return pump.

12. Heavy glycols tank — on discharge of recirculating pump.

2.7 Utilities

1. Returned condensate — downstream of returned clean condensate
polishing bed.
2. Chilled water— any easily accessible location.

3 EO SAMPLE POINTS

Enviroflow sample systems must be installed on sample points in liquid
EO service (>10 wt% EQO). Sample points of this type must be installed
directly on the process line. A fast loop is not required. Enviroflow sample
systems consist of a solid metal connector sample block with two small
bore canals which can be opened and closed with four small valves. The
sample block is split in two parts. The upper part of the sample block is
fixed connected to the sample bombe. The lower part is connected to the
plant or the laboratory equipment. These two parts of the sample block
have a male/female construction and can be easily connected and
disconnected. This assembly can be used for taking a sample, feeding to
the laboratory equipment and purging with nitrogen to empty the bombe.

Because of the very small volume in the small bore canals of the
connector block, the EO released to the atmosphere, when disconnecting
the sample bombe, is very small (approximately 25 milligrams).

In order to minimize the impact of the stagnant EO volume on the volume

of the sample, the inside tube diameter of the inserted sample tube in the
process line is 2 mm. This represents 0.1% of the sample volume. The
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bombe is filled at the same pressure as the product line and a nitrogen
gas cap is always guaranteed.

In the laboratory, by opening of the appropriate block valves, the EO flows
into the laboratory equipment by the nitrogen pressure in the bombe. In
the purging operation the two connector blocks provide the connection to
empty the sample bombe from top to bottom by purging with nitrogen and
making the bombe ready for taking the next sample.

Enviroflow sample systems are available from:

Dovianus BV
Terbregseweg 120
3056 JX Rotterdam
The Netherlands

Tel + 31 104 206 011
E-mail: info@dopak.nl

4 PFD’s
Refer to next pages for drawings showing the sampling system and quality
instruments.

Please note that the oxygen analyzer for reactor monitoring purposes (see
process memorandum 108) is not included on these drawings.
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(E.G. "SAMUEL MOORE CD.”, U.SA—UNITHERM, TYPE 2201-40A41
STEAM DEKATRACE, OR TYPE 2250-40A10 ELECTRIC DEKATRACE.)

100C # (SHEET 2 (NOTE 3) (NOTE 34)

SAMPLE CONDITIONER AUX. VENT

—q-
REF. VENT CHROMATOGRAPH
FOR

)

|

)

- i ANLZMIN. | COLUMN VENT £0 5%
1/2" Q0. TUBING S SAMPLE ouT EO REACTOR PRODUCT GAS
(NOTE 2) 0.2 |
N W)ﬁ = ‘ » STR. AR | Q.INI/MIN

. )

|

)

|

|

!

| MP.STEAM
APPR. 6 kg/h
PER SECTION
OF 30m

6 bara
/2"

6.5 bara

DETAIL "A"

4
=4 NI/MIN
NOTE 18)

2. éAND%\E A DESIGNATION OF THE ROTAMETER MEASURING RANGE
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IN THE DRY SANPLE.
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UNIT S I - IN CASE THE COMMDN SPARE ANALYSER IS IN TAKE DVER MODE
[ °°° AN ALARM SHOULD SIGNAL, IN CASE OXYGEN ANALYSER HAS FLOW
DIANOSTIC FIA CAN BE RENOVED.

SELFACTING FLOW-CONTROLLER (E.G. BROOKS 8802 D, STAINLESS STEEL).
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! FOR SHORT LENGTH INTERCONNECTIONS INSIDE ANALYSER HOUSE;
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FOR CONTINUATION SEE SH. 1 OF 3

FOR CONTINUATION SEE SH.1 OF 3
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e S T e e =g 14 NI/min. il 4 : PURE HYDROGEN Ly :
SHORT 1/4 VRIS m/s T; (NOTE 14) 1=l 8 \ I T ‘
g 14 kg/h (EST) 5 2 (NOTE 2) CAL. GAS 21| = ! oL |
DETAL "A" SH. 1.0 34 102" 576's. TugiG WiTH 2 02 WAL CAS RS I | RECORDER '
o . . CHROMATOGRAM
STEAMTRACING (100C) les (NOTE 35) NITROGEN ro ! ! |

FROM TOP E% ;\BDSORBER AND INSULATION (NOTE 26) 1 T (ZERO) } | i CARRIER | !

P=APPROX. 15.1 bara = ) | | 0 DRAIN HOR. GAS SUPPLY |

T=APPROX. 32 °C !o' Loy 1/2" 00 u -~ L ! | |

UW=APPROX. 22.8 = sET P R HELICAL } } i 1/8" 0D. TUBE IN 3/8" JACKET (NOTE 15) } AR PURGE i

| 3 bare e l |
! se | SHORT INTERCONNECTION |
6.5 bara I1/4" HOT AIR_FROM '
|, e 1/8" L e R AT |
~ i (NOTE 18) (SHEET 1) ‘
V15 m/s - B 1/8 DD, S.S. TUBING SET TEMP. ‘
~, 21 kg/h (EST) 5 72 60T \
CSHorT i onss R oD INSTR. AR i
1/4” 0. S.S. TUBING a . '
COMPRESSOR WITH STEAMTRACING (1007) & |
DETAIL "A" SH. 1 OF 3 AND INSULATION ° 1
[=]

FROM TOP RESDUAL ABSORBER Lé |
|
|
|
|
|
|

CONTROL ROOM

NOTES:

20. SELFACTING FLOW CONTROLLER ,ST.ST. LOW FLOW TYPE
(eg. BROOKS, 88.4.4)

21. SELFACTING FLOW CONTROLLER ,ST.ST. 600 Ni/h. ,WITH INTEGRAL
FLOWMETER (E.GBROOKS ,8802D NEEDLE SIZE "3" + ROTAMETER)

22. AUTOMATIC CUT-IN OF 'B"-COMPRESSOR ON LOW PRESSURE
IF "A" COMPRESSOR FAILS, PZA-LOW PRESS. SETTNG 0.2 MPaG

23.BACK-PRESSURE REGULATOR, SET AT 0.3 MPaG.

241" METERRUN. STAINLESS STEEL ;CORNER TAPPINGS ;SQUARE
EDGED ORIFICE. ORFICE HOLE 8.8 mm. ;d/p CELL;0-0.005 MPaG

25. ABSOLUTE PRESSURE TRANSMITTER, RANGE 0-0.15 MPa
(EAG. TAYLOR TRANSM.ABSPRESS. ,TYPE 354 TA 00121 WITH
FOXBORO PNEUM.CONTROLLER ,MODEL 43AP—FA42N).

26.LP-STEAN TRAGED AND INSULATED 1/4" O.0.STAINLESS STEEL
SAMPLE LINE. LP—STEAM SUPPLY FOR EACH SECTION OF 30 m.
ALTERNATIVELY ELECTRICAL TRACING CAN BE APPLIED.
(EG."SAMUEL MOORE CQ" ,U.S.A—UNITHERM TYPE 2201-20 A 21
STEAM DEKATRACE OR TYPE 2250-20 A 10 ELECTRIC DEKATRACE).

27.FOR CONNECTIDNS WITH THE OXYSEN FEED FLOW CONTROL AND
SHUT-DOWN SYSTEM [0,S/D] REFER TO SHELL EO/EG PROCESS
MEMORANDUM NR. 111,

28.S.S.TUBING TO BE SPECIFIED ACCORDING ASTM A259

29.CARRIER GAS TO BE MOISTURE FREE BY USE OF PALLADIUM HYDROGEN .
PURIFIER.

30.IN ORDER TO ENSURE THAT SANPLING GAS CAN BE RETURNED TO THE
RESDUAL ABSORBER WITHOUT REPRESSURISATION IN THE ANALYSER
HOUSE IT IS RECOMMENDED TO PAY SPECIAL ATTENTION TO THE
SELECTION OF VALVES, FITTINGS AND PIPE LAYOUT.

31. ENSURE THAT ALL INSTRUMENT LINE CONNECTIONS ARE WITH
HIGH QUALITY, LEAK TIGHT FITTINGS

32.1T IS RECOMMENDED TO HEAT TRACE AT 60 'C THE LINES FROM THE
GAS/LIQUID SEPARATORS TO THE OXYGEN ANALYSERS.

33. ALTERNATELY ANALYSES ETHYLENE AND METHANE FEEDS
FOR SULPHUR. INTERVAL MUST COINCIDE WITH ANALYTICAL INSTRUMENT
REQUIREMENTS.

34.SPECIAL REQUREMENTS FOR SAMPLE TREATMENT AND SAMPLE
CONDITIONING FOR A MASS—SPECTOMETER INSTEAD OF 6C's AND
OTHER ANALYSERS ARE NOT COVERED
ADDITIONAL VENDOR REQUIREMENTS TO BE FOLLOWED

35. ALTERNATELY SWITCHES BETWEEN EO ABSORBER DVERHEAD AND
RESIDUAL ABSORBER OVERHEAD. INTERVAL MUST COINCIDE WITH
ANALYTICAL INSTRUMENT REQUREMENTS,

EQUIPMENT:

COMPRESSOR

FILTER /SEPARATOR

I EYY. PP PACKAGE
ISSUE | oATE | v DESTRPTION

WHEN REVISICNS HAVE BEEN MADE T0 THIS DRAWING THE LETTER OF ISSUE SHALL
BE IN

DICATED IN A TRIANGLE NEAR THE PART(S) CONCERNED

o e nmee 200 e T T o

CHECKED BY SCALE: —

APPROVED BY:

PROCESS FLOW DIAGRAM
SHELL EQ/EG
SAMPLING SYSTEM QUALITY INSTRUMENTS

SHEET 2 OF 3
LOCATION : PLANT : REQUISITION
Kharg lsland 500 Kta MEG Unit
SHELL INTERNATIONAL CHEMICAS B.V. _ _
@] e et s [l w TC—5.668.605-0
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1 2 \ 3 4 5 6 &L 7 \ 8 9 \ 10 I 12

NOTES:

FOR CONTINUATION SEE SH. 2 OF 3

GAS HOLDER VESSEL

(NOTE 21) ABSOLUTE

TO RESIDUAL COMPRESSOR
SUCTION K.
(APPROX. 1.4 bara

NITROGEN
o

METHANE
PURGE  ~10 NI/min.

ouTLET
ANALYSERS
MDBY-PASS) ¢ e | | ||y
STREAMS o [z/1/0 POP PAGKAGE
e (TOTAL ~30- SUE | ot | oY SEscRPTON
5 50 NI /min.)
o WHEN REVISIONS HAVE BEEN MADE TD THIS DRAWING THE LETTER OF ISSUE SHALL
ﬁ BE INDICATED IN A TRIANGLE NEAR THE PART(S) CONCERNED
i R D e 05 [T T T
g S e e o B e e
e i
M rrroveD o7 e
é zZ PROCESS FLOW DIAGRAM
= GAS HOLDER COMPRESSOR SYSTEM TO MAINTAIN CONSTANT SHELL EO/EG
b ABSOLUTE PRESSURE IN' THE ANALYSERS. SAMPLING SYSTEM QUALITY INSTRUMENTS  ueer 5 or 3
LOCATION : PLANT = REQUISITION
Kharg Island 500 kta MEG Unit
FOR CONTINUATION SEE SH1 OF 3 SHELL NTERNATIONAL GHEMGALS .. | CTEQD/1 N -
@ S ot St | G |1 1€ —5.668.606-0

| |
o 2O 1 |
PLANT CONDITIONING ROOM | ANALYSER HOUSE ‘ CONTROL ROGM
| | |
i 1 1
| | |
1 1 1
g \ \
3 | |
Lo 1 1
‘ = ‘ T0 GAS HOLDER |
| TO FLARE ! !
| & ~6NI/MIN.
D g | |
[ SAMPLE CONDITIONER ! !
| ¢ CHLORIDES ANALYSER ‘ SAVPLE QUT ‘
= I I
=] ' INSTR. AR FID 20 mA !
| | B e it i
o NOTE 2 ) “ CHLORIDES i
= (TYP.6x) ! —N ANALYSER !
| § 2 | . |
[ v 0.2 I | i
> i | 1
| INI/MIN ‘ saveie | ‘
| (TYP.6x) r ! | !
1 | 1
‘ (NOTE 14) _ i | ‘
| K ************************* T e e e e e e e |
1 .
‘ 1/4 /4" oo, CALBRATION i
! T-9NI/MIN. (SPAN |
1
N2 !
‘ (ZEROZGAS) ‘
i BAARRRRRRRRY !
! 2 \
! 1
\ STEAM HEATED \
|
i INSULATED BOX 1
! |
1 M.P. STEAM CONDENSATE 1
| DRAIN ‘
|
! |
1
| |
‘ TO GASHOLDER T0 GASHOLDER i
|
FILLING FUNNEL 2 TO SAFE LCCATION i !
2 |
} VENT-ROTANETERS |02 1/4" 0. SAMPLE OUT = :
AT THE END OF THE
! SAMPLE HEADER wCAL GAS O PPMCO. [ | HELICAL N 8" oo. SAMPLE IN INFRA RFEE; égALYZER ,,“:ZU,Tél,
1 N
‘ 1 NI/min (NOTE 6) L) N.. PURGE PRODUCT EO-REACTOR 1
| . CAL. GAS 200 PPM.C.0 @ 1 NI/min. FILTER 2 0-500 PPM ‘
s 1
S T !
3 | l <t PRODUCT B-REACTOR , N !
= \( ! /8" SHORT 1/8" GD. S5. TUBING — 1/8" 0. S5 TUBING ‘
! 1/47 0.0, 8.5, TUBING HELICAL !
DRAIN | | EQUIPMENT:
1
! |
‘ | A~ COMPRESSOR
I ‘ B~ COMPRESSOR
1 ' FLAME ARRESTOR
DRAN - | 1 FILTER /SEPARATOR
DETAIL="C ! ‘ GAS HOLDER VESSEL
i 1
! |
! |
‘ 1
! |
! |
‘ 1
! |
! |
‘ 1
! |
! |
‘ 1
! |
! |
‘ 1
! |
! |
‘ 1
! |
! |
‘ 1
! |
! |
‘ 1
! |
! |
‘ 1
! |
! |
| i

\ N \ \ \
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