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Summary

LP Flare System

1 The oil feed rates for G8Care given in Table 1 of page.ZThese rates ardbased on available LP
Flare stages.There are substantial variations depending on which stage(s) are out of service.
1T 4EA /28 OOAA OI nbthadrdelfdcitty GDR BPPT gasAis phocessed thru HP

flare system. GORwE ¢ '/ 22&ICH ADRAEOU E j3#& 1 /£ ,0 A AOAQr

HP Flare System

With current operation, loss of any HP flare runner iscausefor immediate plant shutdown to repair
failure. Additional HP flare capacity can be obtained by reduction oflepressure valve Cv. The
justification for Cv reduction isto comply with SAESB58 par.7.2. The B58 standard allows 15 minutes
to depressure by 50%. The current G54 arrangement is to depressure in2.5 minutes. The presenHP
system Vented Shutdownprocedure does not conform to original OIMor to design Operation in
present conditions allows pressure & flows that have exceeded HP flare capacit@perations which
exceed OEM capacity redts in flare heat levels that exceed SAEHS007 allowable levels.

Table 2 presents a eview of HP flare operation data from Pl Ths review found 4 excursionsin past 5
years beyond stated capacity of HP Flare system Thestated capacity of HP Flare ¢gr OIM manualis
2.05MM Ib/hr at 11.9 psig header pressure, not to be exceede®epair operations inside fenced LRGO
without either plant shutdown or complete sparing of both LP and HP flares is unsafe. This is based on
review of heat radiation values andootential for H2S release in LRGO area.

Items of concern that can be addresseghort Term:

1 Reconfigure vented shut down to sequere NV valves asspecified onthe ISS;see report for
details, (the double valves on booster & pipeline compressors are naized to be opened
simultaneously). Current OIM sequence does not conform to original OlMalve sequence

1 Reconfigure vented shut down to tilize Burn-Pit Condensate Drains during de-pressure
sequence not presently part of sequence

1 Add NV valves to PM chedule of 1/yr stroke test Afield check found2 NV not in working
order, 1NV had field stroke device removed, NVfound to have broken positioner

1 Correct Stroke time of NV valvesThe. 6 @@ specified to stroke in 30to 60 seconds. Field
review found: 17% un-responsiveand 60% stroked open too fast under 30 seconds

1 Repair LP Flare Flow Metersignaljumps from zero to full scale

T De-commission JumpOver between HP & LP Flare headers. The operating pressures between
these systems are notompatible.

Items of concern thatto be addressed Long Term:

9 Either retrim or Stroke limit NV vent valves to extend depressurization time from the design
depressure time of 2min. and 30 sec. to 10 min depressure timeSAES B)58-7.4, allows
depressurization time of15 minute to 50% of design pressure.

1 Not Conforming to BO58 standard, very short depressure time eliminates excess capacity in
HP Flare system. This ishown by HP flare header data, seeeport body. Spare HP flare
capacity can be obtained by limitinglow thru depressure NV valves. Recommended limitation
on HP flareflow rate is 275 Ibs/sec 310MMSCFD This value isabout the maximum recorded
flow rate during Jan/2010 shutdown. Also reducing depressurization flow will save spared
flare total cost; operating (fuel purge), maintenancecost, and instalktion costs

1 Sizeand Locate new HP spared flare based on thdrevised FlowRate. (no changes required for
LP system. The LP system maximum rate is set by compression performance.
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Backgrourl
This document detailseffects of TABLE 1: LP Flare Stage vs. Capacity

LRGO Flare stage®sseson plant calculation of G80 Inlet Capacity vs # LP Runners Avail
processing capacity There are two

flare systems, High and Low

Lost |avail |#/hr mBPD |mol/hr  [mSCF/DY|scF/eBlCase

Pressure HP & LP. Both LRGO -5 1,2,3,4|220000(431 |5729 | 52,113|121 |-irunner
systems are staged flare systems -4 1,2,3,5|235000|460 [6120 | 55,666|121 |-irunner
The Low Pressure system has 5 |3 1.2,4,5(353000(691 (9193 | 83,617|121 |-Lrunner
stages of progressive increasing|-2 1,3,4,5/322000(|630 (8385 | 76,274|121 |-irunner
relief capacity. The Hgh Pressure |-1 2,3,4,5/310000(607 |8073 | 73,431|121 |-irunner
system has 6 stages of progressivd

increasing relief capacity. -4,-5 [1,2,3 (95000 (186 |2474 | 22,503|121 |-2runner
The HP Flare Systenperforms the -3,-5 1,2,4 |213000(417 |5547 50,4541121 |-2runner
fOIlOWing functions: -2,-5 (1,3,4 |182000(356 4740 43,111(121 |-2runner
q Plant G54 for shutdown -1,-5 12,3,4 |170000(333 (4427 | 40,269(121 |-2runner
Venting -4,-3 |1,2,5 |228000|446 (5938 54,008(121 |-2runner

{1 Plant G54blocked discharge -2,-3 |1,4,5 |315000|617 |8203 | 74,616|121 |-2runner
compressorflow -1,-3 (2,45 |303000(|593 (7891 71,773|121 |-2runner

1 Glycol System depressure or

venting via PCV014 -5,-4,-3(1,2 88000 |172 |2292 20,845|121 |-3runner

) 2-4-51,3 [57000 |112 [1484 |13,502|121 |-3runner

T Provides G80OD1/D2 over |5 3 gl14 [175000(343 [4557 | 41.453(121 |-3runner
gressure control  and |, 5 515  [190000(372 [4948 | 45006]121 |srunner
18$ressure"e”“”g VIaPCV | 1 4 523 |4s000 |88 [1172 | 10.650|121 |-srunner

) ] -1,-3,-5|2,4 163000(319 (4245 38,611(121 |-3runner

T Receive some RV dischargq_; 3 425  |265000(519 (6901 | 62,772]121 |-3runner
gas -1,-2,-5(4,3  [132000(258 (3438 | 31,268|121 |-3runner
-1,-2-3]45  |265000(519 [6901 | 62,772|121 |-3runner

The LP flare system performs |-1-2-4[53 [147000(288 [3828 | 34,821[121 |-3runner

following functions: GOR' based on inlet BPD, 38.4MW avg from |

1 Acceptdischarge of relief ~ GOR' from Average of 5yr PI, 98 & PFD, 113 sise 121
valves} ! 8+ 8! BPZY)3 6 6 O

1 Servesasscavenger system to remove residual pressure in shutdown operations
Take compressordischargein event of blocked discharge
1 Take gasf atmospheric compressor trip from sources:D3, D4, D14, C1, C2

]

Plant System Capacityf LP Stages Out of Service

Table 1 and Graph lpresent an analysis of plant feed capacitws. number of LP Runners
remaining in service. The basis was capacity from LP flare charts, Molecular Weight gés
from PFD and GO&letermined by average of Pl d@ and PFD dataThe GORreferenced in
this section is NOT TRUE GQR It is simply the GORwhich relate to gas sent to LP Flare
system. The true plant GOR would need to add LPPT gasrrive at total GOR.The LPPT gas
when not processed by LPPT compssor is sent to HP flare vi@ontrol of GB0-PCV106/7.
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GRAPH. Inlet Feed vs. LP Flare Stages in Service
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System Capacity for HP Stages Out of Service

Depressurization sequencerequires revision to re-sequenceand stroke limit NV opering.

Until

such revisions are made, the HP systens safety concern The concerns are heat

radiation from possible high gas flows and need to enlarge existing heat boundary limit
fencing.

At present, any failures in HP runner system should be repaired bghutdown. No work should
be conducted withany HP stageout of service.

The HP system is depressurizing in too short a time which has-turn causes an exaggerated
emergency depressure flare rate (several times those benchmarked for other facilitylhere is
potential to overpressure and over load existing flare systeras indicated by historical data.

The following changes are recommended:

)l

)l

)l

)l

Re-trim or stroke -limit the de-pressurization NV valves. This will increase depressure
time to conformto3 ! %3 de-prassu@@ by 50% in 15 min.

O giip . 6 &vith smart positioner to facilitate future works, allow valve diagnostics and

more importantly, manipulate stroke time and valve characteristicé AEAT A OOOOA
stroke times found majority of valves opening n times less thanISS specification.

Slower valve stroketime reduces system shock and maximum flare rateAn example of

such shock effects can be found in damaged contactor trays 6fL@l. It is a known fact

that pressure shock waves damage tower traysAramco DGA Gas Treat traywere

replaced with trays of stronger support design. UGP & SGP implementechis multi-

million dollar re-tray to handle pressure shocks which exceeded initial design of tray
mechanical limits. Limiting valve opening time willmitigate potential for future tray

collapses in €101, Glycol Contactor

Re-sequencethe depressurization steps. Current steps do not conform t0IM 34-085 -
pg. 34

During vented shutdown; utilize the burn pit (G80-F4) by sending liquid to pit.
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As shownbelow by 5 year trend of HP flare data, there are were 4 incidents where excess
pressures exceeding 12 psig happened. At 12.3 psig, the extrapolated flare rate was 2.2 million
pounds per hour, while rated flare capacity is 2.05MM#/hr. The Zink Manualtequires
maximum rate not be exceeded.The consequence of exceeding design flow is to exceed heat
radiation limits of SAESF-007.

Table2: Excursions of HP SystenGraph 2: HP Flare Capacity

Pressure Values of greater than 11.9 Indicate Flare Capacity Exceeded
There were 4 such incidents recorded

HP FL High Value & OverRange (No PSIG's over range)
PSIG mmscfd
Date 10PI376.pv Date 10F1208.PV
30-Dec-06 20:09:06 12.3 18-Jan-1007:05:15 450
20-Jan-08 06:03:06 1 L 02-Dec-08 02:04:15 450
19-Jan-08 00:46:06 12.2 25-Aug-08 11:08:15 450
26-Apr-09 11:36:06 12.0 20-Apr-08 13:55:15 450
25-Aug-08 11:09:06 11.9 12-Feb-08 13:00:15 450
25-Oct-09 03:03:06 11.8 29-Jan-08 13:35:15 450
0S-Aug-09 05:04:06 11.7 0S-Nov-07 02:37:15 450
02-Feb-09 06:12:06 11.7 04-Feb-07 06:50:16 450
08-Nov-09 10:02:06 11.7 22-Feb-06 08:44:15 450
13-Mar-09 17:32:06 11.6 30-Oct-05 02:26:15 450
30-Mar-09 03:01:06 11.6 04-Sep-05 23:24:16 450
01-Dec-08 15:28:06 11.6 20-Aug-05 17:05:06 450
04-Nov-08 08:10:06 11.6 29-Jan-08 11:00:15 384
10-Apr-07 14:53:06 11.6 24-Dec-07 19:22:15 383
0S-Nov-07 02:11:06 11.6 21-Jan-09 07:39:15 382
21-Jan-07 20:26:06 11.6 02-Feb-09 06:42:15 382
07-Feb-10 15:35:06 11.6 16-Jan-08 10:31:15 380
01- Dec-08 20:25:06 11.6 10-Apr-07 14:57:15 378
24-Feb-09 19:12:06 11.6 09-Nov-07 02:16:15 376
04-Feb-08 08:58:06 11.6 25-Jul-06 16:21:16 375)

450 MMSCFD denotes flow values OVER RANGE
There were 12 such incidents recorded

REMOVE Jumpver Between HP & LP Flares

Currently there is an eght inch jump-over between HP & LP Flares. This jurmpver needs to
be decommissioned. The HP flare drum and flow to HP Flare K/O drum is based on operation
at 37psia. The LP knoclout drum operation is based on pressure of 21.9 psia. These 2
systems ae not compatible and jumpover needs to be decommissioned.
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Graph 2:Zink HP Flare Capacity Curves
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Graph 4: HPPressureExcursionsLJ@Bovel1l.9exceed flare rateccapacity

Graph 5,1985 OIM Depressure Flow Rate, 500#/s (1.8MM#/hr) max rate (OEM dsn 1.614mm#/hr)

TABLE 3: BENCHMARK FLARFPré&ssure Rate to Continuous Rate between TANAJIB to MANIFA
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