05/11/2007 FRI 14529 FAX 9076595152 Corrosion 2nd floor @002/0__14

W b e

Work Order# 29314644
PBU - Management of Change Action Tracking 8

Relerenéq #

STAGE 1 - INITIATION

lmllaled by: . Todd/ Andy Spano Phone: 4578 "X Permanont “C;‘nllmange
Tile: NS Prod Chem . Dater G899 ... Emergoncy Change
DepartmenV/Facilily. Cic Temporaly Change
Work Location:  WOA GC2 and GG3 o Duration End Date

Description of Change:

Phis MOC evaluates Lh( L...mm‘H ation of the EC1081A cmno..mn inhibitor injoction into llm
producwed wabter at ¢C2 and GC3.

5
Reason for Change: jSoa Atlachment

'P}u. p\lx‘po'ﬂ" nr lh:., M&)( e Iu dm urmnt Lho di ,x,(ml m\mtxon of the mc)duc e watsy cm ru.)on
inhibitor and Lo examine the potential risks to the surfoue cguipment as wiall as to the 0f) and
watey treating prucess. Funding for Lhe contimmation of thia chemical program ie wot available,
therefore it iz being discontinued., The remasning.inventory ol."l.:he ECLOBLA will be utilized in
the -high rink -5-69 produced water 1line until the stoek ha deplétad!

MoC CHECKLIST ("YES" for any of these items indicates the need for ap MoC)
"—Ehn rh'mge requlre documemalwn revisions? N '
oes this change use equipment or pats that are nol rnplacement Hn-kind?
X Docs this change add New of delote ex;sllnq equ;pmont" L
X Do lis change require modifications to operating limits, p
| X Does 1his change require revisions to existing BF or conlr:ictm proceduror-

STAGE 2 - DEVELOPMENT AUTHORIZATION

Yes[No| _ Rosponsibllity o Aetivity
X End User Department Developmem authon?od?
If change has a precedent, complele Preccdont

NA |End User Department  |Form and go to Stage 4,

X | |End U'*M Depariment Hazard Analysv- method delermmed" )
X l:nd U ser Depariment | Process Hazards Analysls (PHA) rcqunod"
X F:nd Usor Departrnent Documentation Checklist Initialed?

X |End User Oepartment

EnmL‘

M1

Phone

STAGE 3 - TECHNICAL AND HSE REVIEW o
Yes | No| ~ Responsibiity | o Activiy
| X |Roview Deperment |Review Toam Lead assigned (i roquired),
X | |Review Department  iTechnical Review Checkll tromp!eted

X _|Review Depagment HSE Roview Checkllst comp|otcd .
Technical Reviewer IY'P a@*— HSE Reviewer O@nmm-g Pov: Q,L‘O 2\
Dale (Q_(.\‘. \Cﬁ Phone G5~ k\Q';g? Date (a/ 8 [ﬁ“{ _ Phone By = L\ﬁ\j

RDY A MEMANDNTRA
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Work Order # 29314644

PBU - Management of Change

Action Tracking #
r{efererf_q#
STAGE 4 -~ AUTHORIZATION FOR CHANGE )
Yes | No Responsibility Activity
X | |End User Department Change is authorized.
Does this change affect other Assels, create an HSE precedent
X_|End User Department _ jor have external implications?

O(Qb nge authorization fs NOT approval for startu Q

olaa X {905

"/First Line Supervisor ' 5'ate Phone

STAGE 5 - END USER ACCEPTANCE

Yes| No | N/A | Responsibility | Activity

>< A End User Department _ Durauon of temporary change and tracking system estabhshed

- X_|End User Deparlment _|Pra-Startup Salety Review completed (Ref: DOP #P-6-PM),
Documentation Checklist reviewed and all applicable

X | 1 |EndUser Department documentation complete. Attach Checklist to MOC.
) . X _|End User Departmom _ |Outstanding punchiist items assigned and scheduled. —
X | | _ |End Ubef Depariment Forward documentation to Design/Drafting Supervisor.

Stage b must be_apizroved before the change can be activated or. put in serwce
Endarse ths as_a £ chenge an. e vndesrshandiny Pt 10jecfitn wﬂ récommensey

End Us)’r Depantmenl Superintendent uf  the  sbordl of- B pollte Phone

APd, P o bl VAT / < 457l
STAGE6 - RECORDS 7 — "7
Yes| No | Responsmihty Actwnty
Desugn/Draﬂ|ng_§upv Punchhst completion schcdule received. L o
i Design/Drafting Supv. All documentation complete, .
Design/Drafting Supv.  |End User Department supermtendent advised on status of chanqo
" Design/Drafting Supervisor T " Date " Phone

COMME!_\ITS (add attachments as required and note)

with the digeontinuation of this chemical program. While this change is defined as “permanent®,

This is a unique chvmxtal rhanqg MOC in tha\ we arc “aiscus seing the rcmoval of a produv and not
the addition of one. In this case there are sowme risks to the equipment and the process associaked

the CTC Dept. will attempt to reimstate the program in the year 2000, if the budgcet is approved.

BPXA-CECONN1RA37
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MoC DOCUMENT CHECKLIST Work Order # 29314644
Action Tracking #
Reference ¢
ITEMS BELOW THAT ARE REQUIREMENTS OF THIS MOC NEED TO ACCOMPANY
THE ORIGINAL MOC WHEN FORWARDING TO DESIGN DRAFTING FOR CLOSE OUT
REQUIRED | COMPLETED| ENCLOSED
DOCUMENTATION Yos No | Yes | No | Yes No COMMENTS
Design/Process Parameters X
Pre-staniup Safety Review X not applicable in this case
Hazard Reviow X X X
T NewW GNEMICS are heing INFoaucsd, |
Technical Review Checklist X onae is being remaved
HSE Review Chacklist X X X
PROCEDURES
- ESD Procedure X
- Inspection Procedure X
- Maintenance Procedure X
- Operating Procedure X
~ PM Procedure X
- Tesling PProcedura X
- Other (note in Comments)
TRAINING
- E-Book Update X
- Informal (Toolbox, etc,) X not applicable I {his case
- N/S Training Department X
Emeargency Response Plang X
ncladcd oty W kieniily the proaucl
MSDS X X X being discontinued
Computer System Updates
(PLC, SCADA, atc) X
ECO Doguments X
Data Shoets / Process Safely Info X
Rediined Drawings X
MEL Information X
Othor (note in Comments) X
Comments: ... i+ 0 s e e -
The applicable GC's and_ the field OTL's have been notitied of the discontinvationof the ... ..
EG1001A st the GC's. | — e+ e e
/
% (la}44
&‘)&mplcmd By | Dale End User Acceptance Date

NNX7 4 ATANANNT10L272

@004/014
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[Q005/014

06/05/99 07:43

N Sched: || Est :
s: N Cmplt: |- R/T

ql

TON INHIB.

" prop:

pLLr:

y

Description
MOC FOR DISCONT

More:

TIMMiGo WORK TASK OUTLINE

W/0 :?9314644 N/O_ypc = NR| Status = PLAN 06/05/99
Title : IMOC FOR DISCONTINUING INJECTION OF THE PW CORROS
Facility" WOA Work Status= OPEN Ref ID =
Priority= R | _ W/0 Group =1{_ ] Qutage =
WO Due = [06/30/99 | . |wW/0 Planner= [TODDJB | Proj =]
In Srvcc PM Early R PM Late:
PCTR e Model W/0 . Capital:
Orig W/O: ______ _ Mod W/O Rev: ___ ... Reimbr
Xref W/0: | ]

* TN SN Status Pri Pro Ins Rsc MtW Doc Req Tls Ots Qc Com E
[Jo1gyrean R B M W [ H [ ‘ 1 OH Ok
—e———— 0 HHHEHRE
R S < < O G = RS
Select to step thru task planning. Execute to create new task

BPXA-CEC00018634
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B

TIMMIG2 TASK INSTRUCTIONS 06/05/99 07:39
W/0 Task: 29314644 01 Status: PLAN 06/05/99
Desc . MOC FOR DISCONTINUING INJECTION OF THE PW CORROSION INHIB,

* Description

ihe purpose of this MOC is to document the ‘discontinuation of the
roduced water corrosion inhibitor at GC2 and G€2. There are some
risks and potential process problems assocated with this change. The
rogram is being discontinued due to budgetary constraints,even
though it has proven to be a very cost effective program.

fior e s

* Fac Work Std Description OLE Prt

More:
Enter task instructions. Use More Detail to step through task planning.

BPXA-CEC00018635
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T 14:31 PAX 9076595152 Corrosion 2nd floor

Hazards Review Statement

To Be Completed by a Designated Authority and Attached to MOC

MOC Number: 29314644
MOC Description:  Stop EC1081A PW Cl Injection at GC-2 and GC-3
MOC Originator:  John Todd/ Andy Spano

This Chemical Change does_pose HSE / Financial risks.. The following is a brief
description of the technical Review:

The corrosion mechanism in the PW system is microbially induced corrosion.
Bacteria thrive in dirty systems and treatment requires injection of a chemical
with strong surfactant and biocidal properties to clean the lines and reduce
bacteria numbers. Various chemicals have been tried at GC-2 over the past year
with the aim of finding a suitable, low cost chemical, The program has been
successful and the data shows that the PW systems at GC-2 and GC-3 have
been cleaned and bacterial numbers have been reduced. The corrosion
monitoring and inspection data have also improved significantly.

The net effect of these improvements is to significantly increase the projected life
of the PW system. Much of the system is in poor condition and, without injection
of supplemental chemical, well line replacements are predicted from 2001
onwards, with flow lines from 2003 onwards. Supplemental injection is estimated
to delay these near-term line replacements by approximately 7 years and many
of the replacements would be delayed indefinitely, For example, the retirement
of S-69 is predicted to be delayed from 2003 to 2016.

Suspending the supplemental injection in to the PW system is therefore unlikely
to cause loss of containment ot equipment retiral in the short term (1 to 2 years),
However, it will sharten the life of the system, resulting in either abandonment or
expensive repalt/replacement in the medium to long term (3 years-+). The longer
the corrosion continues at the uncontrolled rate, the harder it will be to arrest it
and achieve satisfactory life of the equipment.

Dowinic Paislen A (w Ry P”\;’o\io),

Printed Namé ol Signature
Covmvsion ﬁw}m&/ 0/ ! / 449
Area of Authority Date

Note: A Plant Change which is not a Replacement-in-Kind may require a Plant
Change Request (PCR) to comply with OSHA regulations. See PCR Procedure
if it Is uncertain that this form is applicable.

14007/014
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BPXA-CEC00018637

Hazards Review Statement (Part |)

To Be Completed by a Designated Authority and Attached to MOC

MOC Number: 29314644
MOC Description: PW Corrosion Inhibitor Discontinuation

MOC Originator: John Todd/ Andy Spano

This Chemical Change does pose some HSE/ Financial risks. The following is a
brief description of the risks 1o the Oil/ Water treatment process only:

In recent years, by far the largest negative impact to the oil and water quality at
GC2 has been as a result of our produced water line pigging program, where the
debris swept out of the line by the pig is returned via the LDF's to GC2. With the
introduction in mid 1998 of a highly surface active water soluble corrosion
inhibitor (EC1081A) injected directly into the produced water stream, we were
able to substantially clean-up the surface water injection lines to the point where
pigging returns at GC2 caused minimal disruption to the process. Water quality
improved, which meant that less suspended solids went into the injection
system, and the monthly BS&W averages declined to levels not seen for many
years. In addition, the WOA induced upsets at Pump Station #1 declined
dramatically.

The discontinuation of the EC1081A type chemistry into the produced water
system represents a step backwards in our pursuit of producing oil and water
that is consistently within the BPX guidelines. The end result of the program
elimination is quite predictable - the quality of the oil and water produced by the
WOA will decline, process upsets will be more frequent and much more severe,
and stress on the mechanical equipment and infrastructure will increase.

. oun (B —‘T—S NS

Printéd Name

Area of Authority d

Note: A Plant Change which is not a Replacement-in-Kind may require a Plant
Change Request (PCR) to comply with OSHA regulations. See PCR Procedure
it it is uncertain that this form is applicable.

[008/014
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05/11/2007 FRI 14:32 FAX 9078595152 Corrosion 2nd floor

Produced Water - Corrosion Control

s Status of Supplemental Injection
= GC-2: started July ‘98
o GC-3: started Feb 99
= Total cost $1.5 M per annum($1.25 M in ‘99)
= System Simplification
= T-pad well lines and F-T flowline to be abandoned in June

o F-pad under consideration by reservoir team - decision by end 3Q
8 WSW 2 line to be mothballed in July
o Benefits

o Jmproves mechanical integrity through elimination

= Stops corrosion & preserves infrastrucfure

o Reduces costs associated with pigging & inspection

CIC Group May 198

CIC 1Q 99 QFR

BPXA-CEC00018638
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+
'

05/11/2007 FRI 14

Percentage PW System

CIC 1Q 99 QPR

Produced Water - Corrosion Conérol

Percentage of Produced Water System with Corrosion Under Control

B o | < Pif Rate < 5 s Pit Rate < 1 mpy
B0% - gy . 5 < Pit Rate < 10 = Pit Rate > 10 mpy
60% . __ ——Rolling Average < 5§ mpy
40% 4-
20% - -
0% -
-30% 4.
-40% 4 -
-60% - .
-80% o----- B
-Soiulw“ﬂ"L.““_,#“mnﬁﬂwhh_“__ud.lﬁ.hﬂ___ “._.__“"+Luuﬂnﬁ"w
Jan-80 Jan-91 Jan-92 Jan-93 Jan-24 Jan-85 Jan-96 Jan-97 Jan-98 Jan-99
CiC Group May 1899 2

BPXA-CEC00018639
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05/11/2007 FRI 14

Produced Water - Corrosion Control

GC2 Flowline PW Supply

30% +

CIC 1Q 99 QPR

20%

10%

% Inspections with Increase

1Q97 2Q97 3Q97 1Q97 1Q98 2Q98 3Q98

CIC Group May 1989

1Q98

1Q99

BPXA-CEC00018640
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34 FAX 9076595152 Corrosion 2nd floor

05/11/72007 FRI 14

CIC 1Q 99 QPR

Value OFf Supplemental PW Injection - Mi&S FL’s

M & S PW Supply Life Model

Freguent pigging & camy-over
1999 )
as weil as more PW CJ effect
1998 S5-69 14" PW requent pigging & camy-over
as well as siart of P\W C|
1997 Frequeni pigging & camy-aver
4
1999 Same causes as with S-6¢
M-69 20" PW
1998
1997
1 13 ] T T T 1 T T R |
2000 2002 2004 2806 20508 2010 2012 201 2016 2018 2020
Remaining Life Estimate
CIC Group May 1989 4

RPXA-CECNNNTIRA41
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05/11/2007 FRI 14

CIC 1Q 99 QPR
Produced Water - Corrosion Control
= Value of Supplemental Injection over 20 years
= Option 1 - no injection
o Cost of replacements: NPV $ 36 million
o Option 2 - supplemental injection
= Cost of replacements: NPV $ 17.5 million
e A over Option 1 NPV $ 18.5 million
a  Cost of injection: NPV $ 11 million
= Cost benefit: NPV § 7.5 million
= Approach does not consider
= Environmental cost due to leaks
= Value of deferred oil due to PW system failures
= Conservative analysis .
= Cost reduction through optimisation of chemical .

a

CIC Group

o]

=]

Minimum costs assumed for replacements
Life extended by 7 years

Additional benefits due to reductions in BS&W and plant upsets

May 1999 5

RPY A ABRAAAN1I6-an
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Produced Water - Corrosion Conirol

= Near Term Actions

0

Implement injection at GC-1

0

Mothball / abandon T-pad & WSW

8|

Achieve 100% compliance with Performance Measure
= Optimise chemical treatment for mechanical / reservoir life

o Re-visit options for not treating Cretaceous Injection water

= Potential saving of $250 K on annual basis

CIC Group May 1999

CIC 1Q 99 QPR

DV A MRONMNNTR/GAR



