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Commitm entto Corrosion M onitoring

BP, Phillips & ADEC Meet and Confer
Session 1r April 2001

Presented by the
Corrosion Inspection & Chemicals Team

BPX Alaska

» Public perception - corrosion Is severe and worsening
0 Anchorage Dally New*

« <Corrosion and abrasion are symptoms of aging oil lialds, like Prudhoe, which
started up 24 years ago".

« 'Over the past 15 years, corrosion and abrasion in the Slope's 2,000 miles ol
oil, water and natural gas pipelines have worsened from occasional problems
to constant headachos™.

a BP perception - corrosion Is manageable and we are Improving

n BP report to ADEC

»  We believe that the corrosion management programsu M to dolrvor long
term inlegnty ol tho existing Infrastructure on the North Slope, enabling BPX(A)
to Iachieve its goals ol expanding satellite production and the bridge to gas
sales

« Corrosion i lanagement ind environmental protection are closely related and
the progress made in corrosion management has resultod in lower corrosion
rales and consequently lower risks associated with loss of containment of
pipelines.

« Our Intentis to work towards a healthy relationship with our
stakeholders through open and forthright consultation and
reporting

Arl xh2001 BP ADEC Mgt and Gortfer Session 1



Commitment to Corrosion Monitoring O bp

¢« Scope ofnon common carrier North Slope pipelines
° 1,000 miles of cross country pipelines

n 300 miles of well pad pipelines
*« 50% longer (hen TAPS
¢ 2,400 Individual lines
& 1/3 of a million weld packs
<1,800 cased plpo segments In 350 road /animal crossings
< Original construction 25 years old

*> Major gas expansion pipelines 10 -20 years old

e High level aim of the corrosion management program

° Maintain Integrity of the existing Infrastructure
« "No harm, no accidents, no damage to the environment”
« Throughout exlsting field llia __
« Future satellite development
¢ Future gas production

April 30th 2001 BP ADEC Meet and Conler Session 1

Commitment to Corrosion Monitoring

Relevant Metal Loss Mechanisms Vi
° Internal Corrosion - predominantly CO» corioslon

« Causes widespread damagp fn m wellhead to facility
« Control methods well und irslood
* The major threat to the pipeline Infrastructure
° Erosion - mechanical removal by solids
* Restricted to upstream equipment mwellhead to manllold
« Often associated with bringing wells on to production
« Solids production difficult to monitor or predict
“ External Corrosion - oxygen corrosion Inwet Insulation
« Causes highly localized damage, mainly at weld packs
« Groatest exposure to leaks and reputation
- Causa of:
Bath ot G™B «cormosion-related pipeline lesks In 7000

Al 30th 200 BP ADEC Mt and Conler Session t



Commitment to Corrosion Monitoring O b P

Control
«tidily of
control mo*»ur« r
. validity of control rr**»u'»
Monltor A monitoring taryvt
Inspect

Structure ot the Corrosion Menagement Programs

0
Control
« Prevention or reduction ol corrosion "V

< Monitor
« Th# measurement ol success, ol the corrosion control activity

” Inspect
« The linal verification ol the success ol control activities
« Determination ot equipment's fitness for service

< Integration ol all 3 elements Is required to manage Integrity

April 30lh 2001 BP ADEC Meet and Confer Session 1

Commitment to Corrosion Monitoring O bP

Internal corrosion & erosion control

& Chemical Inhibition Control
< Process
« Flow velocity control r Monitor

«  Well start up procedures
< Materials selection
< Engineering design Inspoct
» Coatings
< Cathodic protection
< Repair /replacement

e Typical target values
< Corrosion inhibitor concentration e.g. 150 ppm
Flow velocity, based on diameter & water cut
< Eroslonal velocity V/Ve < 2.0

Apil 0h 2000 BP ADEC Ml and Conler Session 1 6
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Commitment to Corrosion Monitoring

GPB CO02Internal corrosion control
° Inhibition rates determined by monitoring &
[nspection data

« Amount ot Inhibitor used Is Increasing
« Amount ot water handled Is approximately constant
« Concentration ot Inhibitor la Increasing

° The purpose is to reduce corrosion rates

Tsblo 7: Wator production, corrosion Inhibitor usage and concentration

Year  Water production Inhibitor Usage Concentration
(million barrels) (million gallons) (ppm)
1996 458 4 205 106
1997 4563 221 115
1998 4260 2.53 141
1999 415.7 2.28 130
2000 436.3 273 149
Apnl 30th 200t BP ADEC Meet and Conler Session t

Commitment to Corrosion Monitoring O UD

a Internal corrosion monitoring

o Electrical resistance (ER) probes | Control
° Weight loss coupons r .
e Typical target values Monitor
° ER probes 0.5-10 mpy _
CJCoupons ¢ 2mpy general corrosion INSpECt  weeeeme
Tobio 4: Numbet ol Corrotion Monitoring Coupons
Cro*» OLA
Yom country Wail Ur>«<a PW sw inj Total
199? 1.324 6.195 1,125 750 4 9,536
1996 7.676 1,140 744 10 11.193
1997 1.467 __7.7B4 1,207 966 10 11.574
e s ome WD 7 1 102

2000 1371 5,855 816 782 to 8.970

Tobit 5: Corrosion Monitoring piobos

Location K8 Bk Modm
Wall boos 70
Cross Country p*p«ttn«s 04

A th 0L BP ACEC Meet and Gorfer Session 1 .
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Commitment to Corrosion Monitoring

GPB Internal corrosion monitoring data

@ % otcoupons meeting target Is Increasing i Coriw|
o Corrosion rates are reducing R
° Reflects Increase Incorrosion inhibitor usage C .
| Monitor |
BM |IM . *esee  gINI XA .
D -
Inspect
Win Ua W
Apnl 30th 2001 BP ADEC Meel and Conler Session 1

0 bP

Commitment to Corrosion Monitoring

Internal Inspection

o Metal loss rate —*- | Control
« Corrosion Rate Monitoring - CRM
3 Erosion Rate Monitoring - ERM C Vonitor

° Mechanical integrity
« Frequent Inspection Program - FIP
- Comprehensive Integrity program - CIP Inspect
¢ Smart pigging

a Typicaltarget values
° Control
« Zero detectable corrosion
0 Mechanical Integrity
¢ Modified B31.G
» 0.100” minimum Wall
+ 100% MAQOP

“ Repairs scheduled at 105% of fitness for
service criteria

Al 30th 2000 BP ADEC Ml and Conler Session 1 0



Commitment to Corrosion Monitoring O b

GPB Internal Inspection data

* Plpewall corrosion rates are roduclng | Control |
° Reflects increase In corrosion Inhibitor usage +
*» Confirms trends seen In monitoring data [ Monitor | 1*—
Inspect J -------
IM> vV ittf INI IM no
Apnl 30th 2001 BP ADEC Meel and Conler Session 1

Holistic view of Integrity management

Process  Design

A T 2L BP ADEC Ml and Conler Session 1 D



Commitment to Corrosion Monitoring @ O P
End result of internal corrosion management programs

° Corrosion rates have fallen

° Control, monitoring & Inspection show similar trends MonMor
° Corrosion rates are the lowest for 12 years
010
0080
AlW3
!
\ 1995
| 0040 |
o 1989 VvV 1w7
% 7000
000
0000 0100 0700 0300
Plptilr* Condtion
Apnl 30th 2001 BP ADEC Meel end Cooler Session 1 3

Commitment to Corrosion Monitoring O bP

Cortral
Remaining life of pipeline network has Increased C .
¢ Life has been increased by reducing corrosion rate Homter
° Notnecessary to manage life by replacing pipelines

° Corrosion management and field life are In alignment

OSuccessfully breaks the repair /replacement cycle associated
with ageing oil fields

West Pipelines East Pipelines
1996 - 1999 life Model 54% na
1998 -2001 Life Model 95% 96%

Al h 2001 BP ACEC Meet and Gonler Session | u



Commitment to Corrosion Monitoring

e External rorroslon
° Significant exposure to leaks end reputation
Both ot GPB's corrosion related plpellno leaks In 3000

° Highly localized damage, random process
« Leads to localized repairs, no'  >ellne replacement
Managing 1/3 million weld packs, not 2,400 pieces of equipment

Cased rced crossings difficult to Inspect S repair

April 30th 2001 BP ADEC Meet and Confer Session 1

. . 0
Commitment to Corrosion  mitoring Q p

« External corrosion control
n Removal or repair of Ins'ilatlon Control -4
° Localized coating +
¢ Cathodlc protection Incased crossing I’ Monitor
® ‘Inhibitor spikes' being developod
+
Inspect ~ -------

e Typical target values
Remove or repair Insulation before pipeline
requires amechanical repair

External corrosion control Is currently reactive
Aim to movo to proactive control with inhibitor
spikes

o

Table it: Mechanical Repairs Installed

oorvice

Cross counlry 1 1
Production wofl hoc 6

un Gas 0 J
PWI 0 6

Al xh 2001 BP ADEC Mt and Gonler Session 1 B



Commitment to Corrosion Monitoring

« Ex! mal monitoring & Inspection
Tpngential radiographic testing - TRT
D At. mated TRT
n C-aim
Eddy current
° Smart pig
° Electromagnetic wave
° Guided wave

o

e Typical target values

° Control Tsble I: Recurring Fiequsoey of CUI Inspection Surveys
« irregular surface contour«T ” i ld_mi Bdvm
« 'Significant' or ‘eevaro’ anomalies T%é&r M%\(Y«’T’J

° Mechanical Integrity %i%f': f&
+ Modified B31.G e A

, ° 0J&3" minimum wall o -VO
+ 105% MAOP
Apnl 30th 2001 BP ADEC Meel and Confer Session 1

Commitment to Corrosion Monitoring O bP

GPB external corrosion control
° Driven by Inspection program

“ Detection & repair rates falling C .
Indicates program Is successful atreducing risk | Monitor

Control

Inspect -------

m 7000

w7 tfttt

Al 0th 2000 BP ADEC Mt and Gonfer Session 1 B



Commitment to Corrosion Monitoring

e Summary

° Internal corrosion —
+  Control method is understood and manageable
+ Current rates of corrosion are the Iowest(‘10I' 12 years
+ Remaining pipeline life Is being managed vta reduction In corrosion rates
+ Strategies for field life and corrosion management are in alignment
o External corrosion
+ Limited optiona for control and monitoring
+ Current program Is reducing risk by eliminating corroded areas
+New control and Inspection te-' ology will play key role In the future
* Overall
« Corrosion rates are lower than for many years
+ Risk of loss of containment la lower than for many years

Apnl 30th 2001 BP ADEC Meet and Confer Session t

Commitment to Corrosion Monitoring

Summary ofrecentleak & save data

n Flow Line Saves n Well Line Saves
20 m Flow Line Leaks m Well Line Leaks
1996 1997 1998 1999 2000

Al 0h20L BP ACEC Mt and Conler Session 1



Commitment to Corrosion Monitoring 1
Avreas of Focus for 2001

° Program Integration
« Significant progran mndit In 2000
« Substantial work remains to be dono
*» Control
« Maintain or Improve corrosion control of cross country pipelines
« Rationalize number ot corrosion Inhibitors
« Automated chemical tracking system
improve cherrical wellhead distribution
° Monitor
« Development of enhanced erosion monitoring program
« Unification of weight loss coupon program
° Inspect
« Common databsso
« Digital radiography
* Smart pig 3 pipelines
« 200 cased pipe segments using electromagnetic & guided wave

April 30th 2001 BP ADEC Meet and Confer Session 1

B ack Up S lid e s



Greater Prudhoe Bay Figure 1
Summary o' Corrosion Coupon data 1995 - 2000
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Apnl 30th rOOl BP AOEC Meet and Confer Session 1

Greater Prudhoe Bay Figure 2
Chemical optimization in response to corrosion probe data

MsUI Lott Inhibitor Conconfralon
71
is
3w 4/1/00 vaAxs woo 7r+00
Apil 30h200L BP ADEC Mt and Gonler Session 1

0bp
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Greater Prudhoe Bay Figure 3
External Inspection using tangential radiographic testing

Aonl 30lh 2001 BP ADEC Meel and Conler Session 1

Greater Prudhoe Bay Figure 4
Detection of internal corrosion of well lines by Inspection

A Dh20 BP ACEC Ml and Corler Session 1

0
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Greater Prudhoe Bay Figure 5
Detection of Internal corrosion of cross wintry pipelines

Apnl 30th 2001 DP ADEC Meel and Confer Session 1 97

0 bp

Greater Prudhoe Bay Figure 6
Leans and saves of well lines and cross country lines

| Flow Lins Saves n Well Line Saves
120 I Flow Line Leaks m Well Line Leaks
100
19% 197 19%8 199 2000
Al h 2000 BP ADEC Mgt and Conler Session 1 B

14



OfP

Aidska Consolidated Team Figure Al
Corrosion coupon data from Endicott 1995-2000

19%5 199C 1997 1998 1999 2000

April 30.., 2001 BP ADEC Meet and Conler Session 1

0 DbP

Alaska Consolidated Team Figure A2
Corrosion coupon data from Milne Point 1995-2000

Water Infection Source Water Production Well Pad Production
Fiowmines
Anil th 2001 BP ACEC M and Gonler Session 1

15



Alaska Consolidated Team Figure A3
Endlcott IIWL quarterly UT readings

irm Nunbor ot Inspections
I 3 Number ol Increases
— % Increase ot total inspections

g8 B
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o
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D
o

o

Apnl 30th 2001 BP ADEC Meel and Conler Session 1

Alaska Consolidated Team Figure A4
Endicott Velocity Monitoring

45

40 I Number ol Wells
& * 'ercentage ot Wells

35
= 30
e
I=
| S
I .

5
«
LIR<1 1<LR<2 2<LRc3 LR>3 Total
L/R Ratio (Actual MixtureVeloclty /Erosional Velocity)
Al 30h 2001 BP ACEC Mt and Gonler Session 1
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Alaska Consolidated Team Figure A5
Detection of internal corrosion of well lines at Endicott

1995 19% 1997 1998 1999 2000

Apnl 30th 2001 BP ADEC Meet and Conler Session 1 B

Alaska Consolidated Team Figure A6 O bP

Detection of Internal corrosion of cross country pipelines at Endicott

25% o )
NB: Three Phase Mnn Production Line is Duple* Stainless
Steel Witfi No Corrosion Noted
IPWITSWI
1995 19% 1997 1998 1999 2000
Al 0th 200 BP ADEC M and Gonler Session 1

17



Greater Prudhoe Bay Tables 1to 2

Tsbls 1 iummry ol W«ll I’ed / trlb» 5*ts Pipelines
No Ot Milas o» No. of Internet No. Ot External
brvtca e A N h N

Unas Piping inspection* inspections
C>*s tifechon v, 0 72
Mrsotte Injection 107 % 12 369
3 PNes# Producttor 1061 266 6956 3192
Gm un _ _ 675 P 15 2537
PW/SW/WAG 110 T a2 20ne 1442

Table 7 Summary of CroM Country Pipelines
" No. ol M.las of N<* of Internal No. ol External
Service L : N

Unas Piping Inspections Inspections
foot G»* 7 22 0 0
Gas Transport 12 36 3 0
Gas inaction 7 10 [¢] *
PMUHSupf*, 40 121 7 101
pREEES 27 61 23 iir.
NGL 4 11 0
Nitrogen Storage 1 12 0 8
0 Pnese Production 153 333 9.361 3.75#
Esport OS 2 13 239 17
PW7SW 33 103 816 __ 553

BP AOEC Meet end Confer Session t

Apnl 30th 2001

Greater Prudhoe Bay Tables 3 to 4

1995 14* ir.ar.24* 14 1 A 74, 0-36. E-36. F-74, H 36 J-74, K
! 74.M 69. M 74. N-74, S-68. U-364, X
! 74 .XF-21
tt 9 24* 1 GIT-24
aTVvTX 24* 6 036. S 36. W-74. X-74. *-36774. Z-74
arm ir.34* 3 OT, U-88. Y-69
1999 w . § A-74, E 36, F-74. J 74. M-74. N-74
2000 ir. 24~ 1 5 1 0 36. N-74. K-74. U 384. XF-21

Tebie 3 Smart pig inspection*

Tool diameters)

No.

ol Unas

Unas Inspected

Tabla 4: Numbtr of Corrosion Monitoring Coupon*

Cross oL 4

Ysar country Weil Unea PW sw In|
1995 1324 6J95 1.125 750 4
1996 1,489 7.676 1,140 744 10
1997 1,467 7,784 1,207 968 10
1we 1.490 7582 3338 732 10
1999 1.425 6.875 rToio 782 10
2000 1,371 5,855 816 782 10

Al th 2001

BP ADEC Mt and Conler Session t

Total
9,536
11.193
11,574
11.094
107238
8,970

1

Obp

O bp

18



Greater Prudhoe Bay Tables 5to 6

Table 1 corrotion Monrtonng Probes

Location -+ H
w«atna 8
Cron Courtryj)*** ** *a4

Table 6: Corroaion IntttMtO'ft used across Greater Prudhoe Day

97VQ129

Wwu210
RU2SI

RU2S6

Apnl 30th 2001 BP ADEC Meet and Confer Session i

Greater Prudhoe Bay Tables 7 to 8

Table 7: Water production, corrosion Inhibitor usaga and concentration

Year Water production Inhibitor Usage Conotntratton
(million barrels) (million gallons) (ppm)

1996 205 106

1997 456 3 221 115

1996 «?e0 253 141

1999 415 7 228 130

2000 4363 273 149

Table a Recurring Frequency of CUI Inspection Surveys

Equipment Interval Between
Temperature Examinations (Years)
*80»F 10
>00 120*F 8
>120- 150*f 6
>150* F 4

Apil th 2001 BP ACEC Miet and Gonfer Session 1



G-eater Prudhot Bay Tables 9to 10

Ithb * t El*ctfO<it*«nMc In*p*c]ont

No. ot Ceeed Fool*g NoEU EM SlgnElf’\lllcanl
Pipe Segments Tested Anomalies Anomalies .
Anomalies
Gas/Gas un 88 7.249 75 13 0
31 A 24196 26 3 0
pGl 2 255 1 1 0
O Phase
production 62 6.6S5 67 13 2
PiEIPOTI e 75 0 0
PW/SWWAG 32 2.771 - 0
Tr»bt« 10: Oul<M4 W»v» IntpKtkXM
No. ot No
Cased Foote?# Significant Minor Moderats ~ Sever®
PU>» Tested A Anomalies Anomalies Anom sites
Indications
Segments
Sai'Gai LFi 26 2.643 24 2 0 0
0
*>L 5 778 4 1 0 0
3 Phase
Production 16 1.342 13 3 0 0
PW/SW 27 2.604 22 3 2 0
April 30Ih 2001 BP ADEC Meet and Confer Session |
Greater Prudhoe Bay Table 11 to 12
Table 11: Mechanical Repairs installed
Service Internal  Esternal
Cn»a otxmiry t 1
P'oducbon wee ana 6 18
lift Gas 0 3
[INVI 3} 6
Table 12: Leaks due to corrosion
Service location Data iniernal/Ertarnai Volume ~
3 priase production S~pad 6'Ift'00 Edemal 50gals 1
Gas *1 0Ss 09 9/2/00 Edema! o 1

Aqil 0oth 2001 BP ADEC M ard Gonler Session 1



Greater Prudhoe Bay Tables 13 to 14

MM 13, Liikt IAD s «m

Cross Cross
Country Wall Lin* Country Wall Line

Saves Saves Leaks Laska
199i 14 57 4 6
>99) 33 73 2 1
iwc $1 34 3 4
iw?d 22 25 0 3
vood 9 54 3 1

Table 14: Planned Coupon

34fVtCe

3 mat* tn-oOjaion
Produced water
Sw <

NGL

SatolCM

Cross

[}

ountry

leak save

78%
94%
94%
100%
90%

Well Une Overall
leek save leak ssvs

90% 88%
99% 97%
89% 92%
89% 94%
98% 97%

| Schedule for Great*/ Prudhoe Bay

Cross Country

(months)

3

W wwo

Wall linea

(months)

4
e
4

UfA

N/A

BP ADEC Meet and Conler Session |

Alaska Consolidated Team Tables Al

Table Al: Endlcort Summary of Line* and NOT Inspection*

No. Intemai
Inspections

1112
104
101

4 (in vault)

21

No. External
Inspections

0
4 (n vaull)
2 (m vauti)
4 (in vault)
2 (m vault)

Table A2: Milne Point Unit Summary of Unea and NOT Inspections

Apnl 30th 2001
Service Miles ol
Piping
Oil Wed Pads 2.5
Water «country fcnes 35
Water sW ei Pads 17
Gas x country (GIT/MI) 7
Gas *Wei Pads 12
Eef—\.}iee Miles of Piping
Oi x-country hnes 24
Oi- Wei Pads Nota
Water » country 15
waior - Wall Pads Nolo
'»SS x-country 14
Gas-Wen Pads NOIO

Note Dal* no* trvrwdetely avaAah'e

Al 0th 2001

No Intemai

15
497
95
812
0
0

No. External
Inspections
41
13*

51
150
0
9]

BP ADEC Mt and Gooler Session 1

ObP

0 bP

21



Alaska Consolidated Team Tables A3 to A4

Table A): Bade*l Summery of Lines and NOT Inspections

Service Feet of Piping No. Intemai No External
Inspection*

Os -Wad Pad MOW , 320- MO« 21 wwi Mna. 4 Header 0

Gas 740VIL. WHO P 6 wed m e . 4 header 0

OifOOM1Wei r.wwaioa 0

Nie Bigrrtctfsm*mﬁmai’rwmmmw

Tabia AA: Endicott Corrosion Coupon Monitoring 2000

System Number of Locations % Coupons « 2MPV
with Access Fitting* Corrosion Rate
Water injection ¢ Pads 15 100%
Water inject*on - x-counfy 1 100%
04 Production - Pads 81 G4%
Apnl 30Ih 2001 BP ADEC Meet and Conler Session 1

Alaska Consolidated Team Tables A5 to A8

Tabia A5: MPU Corrosion Coupon Monitoring 2000

System Number of Locations with % Coupon* < 2MPY
Access Fittings Corrosion Rate
Production Syslem Pads n 91%
Water injection System 6 33%
Source Water Coupons 3 100%
Table AM: MPU Inspection Summary- External
Inspection Total Inspections - Total Repeat Total
Year External Inspections Increases Increase
1997 26 0 0 rva
1998 441 10 0 00
1999 101 65 0 00
2000 205 104 28 269

Axl oh 2000 BP ADEC Mt and Confer Session 1



Alaska Consolidated Team Tables A9 to AtO P

T#Me A* MPU Inspection Summary- Electromagnetic Enema! Inspection*

Tabia A10: MPU Inspection Summary = Internal

Inepecdon Total Inspections -

Yaar
1994
1996
1996
1997
1996
1990

April 30th 2001

Intemai
332
6

Total Repeal Total
Inspection* Incrae*** Increase |
o (o} rva
o rva
(o} rva
72 2u 276
276 33 120
72 S 69

BP ADEC Meet and Confer Session 1

Alaska Consolidated Team Tables A1l to A12

Table Alt;

Service

Od mecountry ftne*
Od We* Pad*

Water >country
kna*

Water w m Pads
Gas i country
GLT/MI

Gas wad Pads

Endicott Leak / Sava and Mechanical Repair Data

- of
teak*
o
1

o

o
o

o

o
o

o

- of

Sleeve*

o
o

o

o
o

o

Comment*

1-45 S-naer Sare. 1-63 S apoof Save
2-04 S spool teak

MPi PW Header Blind flange and
valve raptaced

Net# Leak/ Sava and mechanical rape* data a tor yaer 2000 only

rabla A12:

Sarvica

O« i-country

Od WeO Pads
Water *-country
Wale' Wo* Pads
Gas x-country
Gas Wed Pads

Milne Point Leak / Sava A Mechanical Repair data

- of
Save*

- of

Sleeve*

o

Oo0oooo

Comment*

Inpi*ni ORT p**ng orVy

Hole laak / Sava and mechanical rapav data a lor yaa/ 2000 only

Al Th 200

BP ADEC Meal and Confer Session 1 %

23



Alaska Consolidated Team Table A13

Table All: Badami Leak | Sava and Mechanical Repair Dau

Sorvic* tor » of - of Commenti
Laokj Save#

Ol - Wo« Pad o o o

Gas - We* Pad o (o} (o}

Otsposai Won o (o] o

Nrta Leak/ Sava and machancal rapaa data k lor year 2000 orty

April 30lh 2001 BP ADEC Meet and Conler Session 1

North Slope Map

d 1, \< *NL

= N « N

W
v.-sii [eJ*r

! LI* i
i—J. r-$ my >» -y NS,
u - r ol

> does A

Apil 0h 2001 BP ADEC Ml and Conler Session 1
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Qreater KupankArea

Corrosion Program s
Overview
presented to the

Alaska Department of Environmental Conservation

April 30, 2001



GKBU overview

ALASKA

Effective corrosion m anagem ent is critical e
= Safety & Environmental exposure

~ Asset preservation ($)

~ Minimize downtime/lost production

C orrosion Factors
= Aging of field infrastructure

~ Corrosivity of produced fluids increasing
- water production

- HS

> O ver $4 B illion in assets

530 miles of insulated pipelines

l

- 60 miles well lines (900+ wells)

l

237 cross country lines
~ 750 road crossings

~ 100,000+ weld-packs



overview

ALASKA

Injector  Producer

“Well Lines” “Cross Country Lines"



I PHILLIPS 1

ALASKA

CPF-1

Start up

Tim ing

Historical Overview

1981

1982-1985
1986-1990
1991-1995



ITFIl Mechanisms & Methods

KVNMKQHRTIST

> Internal Corrosion

Erosion Corrosion
Under Deposit Corrosion

Microbially Induced Corrosion

(M1C)

> External Corrosion

Corrosion Under Insulation (CUI)

ALASKA

M ethods

AMonitoring
-Coupons
-Probes

> Mitigation
-Chemical Inhibition

-Mechanical Pigging

Nnspection

ANRadiography
-Ultrasonics

-Corrosion Rate Monitoring

(CRM)



I Strateglies

ALASKA

® Use chemical inhibitors as primary means of control

® Monitor corrosivity of system to provide feedback and
allow effective resource management

(3) Implement risk-based inspection to provide feedback and
prevent leaks

® Increase understanding of Corrosion Mechanisms through
data analysis

© Pursue technology improvements in chemicals and
Inspection to increase efficiencies



Strategies

ALASKA

E valuate R is k

M onitor and D evelop

Inspect M itigation P lan

I m plem ent

M itigation



H w Monittoring

ALASKA

y ldentifies changes/trends in corrosivity of system

Optimization tool for chemical inhibition and inspection
programs

> Electrical-Resistance Probes
=r> Short-term Feedback; can identify transient corrosion events

=0 May not accurately reflect general pipewall corrosion rates

> Coupons >1100 locations

Longer-Term Feedback; average corrosivity over time period

Better correlation with general pipewall corrosion rates

> Inspection D ata
<* |dentify and track actual corrosion damage

M easures actual pipewall corrosion rates, but after damage

is done



tSUU

Monitoring

Kuparuk Inhibitor Feedback System

2Wook Probe Under
Theshold?

Manitoring
Coupons
A
Inspection ( CRM )____9_,__|_y’(KnowQGCDuarmage ... Quarterly ismage Increase?
Inhibition

QpMmur Inhibitor
Qauaa

ALASKA



| Rtting, mpy

I Gen. mpy

1985

M onitoring -Crude Common Lines

Field-Wide Produced Crude Common Lines Coupons

Average Corrosion Rate

1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

> Probes, Year 2000: Average Rate <I mpy

2>Inspection data indicates corrosion is under control

ALASKA



Monitoring - wet Oil Lines

1 Pitting MPY Wet Oil Lines Coupons
0 General MPY Averarge Corrosion Rates

60

Increased Inhibitor
by 20 GPD

30

20

1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
Years

2>Y ear 2000 average pitting rate of 36 mpy including 24" line
> Year 2000 average pitting rate of 11 mpy for 16” line & 12”7 line

2>24” WO Line scheduled for decommissioning in June 2001



Monittoring - Injection Common Lines

ALASKA

v rating. mpy Field-Wide W ater Injection Common Lines Coupons
C Gen. rrpy Average Corrosion Rate

1985 1986 1987 1988 1989 1990 1991 1997 1993 1994 1995 1996 1997 1998 1999 7000

Date

Inspection data indicates that corrosion activity localized in

stagnant, un-piggable sections of line

> Corrosion rate increasing as injection source water is mixed



M onitoring -Production Well Flow Lines

ALASKA

Production Well Flowlines Coupons

0 General MPY 1 Pitting MPY Average Corrosion Rates

> Inspection data suggests that actual pipewall corrosion

rates are higher



Ti11HJ Monitoring - Injection Well Flow Lines

Injection Well Flowlines Coupons
Average Corrosion Rates

0O General MPY = Pitting MPY

Date

> Inspection data suggests that actual pipewall corrosion

rates are higher



ByBU Mitigation

ALASKA

> Qver $8MM/year spent on corrosion chemicals

>mContinuously search for better chemistry

= Vendor Proposals
= Laboratory Testing
= Field Testing

< Full-field Implementation

WNew Inhibitor, Cortron 2000-25, scheduled for full-field
Implementation in 1st half 2001

J First stage (3-5 Drill Sites) of wellheac chemical inhibition
facilities scheduled for start-up in 2001

[ 24" wet 0il Line decommissioning in 2001



1My Inspection

ALASKA

> |nternal Corrosion Surveillance
~ Real-Time Radiography (RTR)
~ Manual Radiography (RT)

~ Ultrasonics (UT)
~ CoiTosion Rate Monitoring (CRM) - Uses UT at discrete locations

to provide feedback for Inhibitor Optimization System

External Corrosion Surveillance

~ Tangential Radiography (TRT)

~ Automated Tangential Radiography (ATRT)

'> Bclow-Gratle Piping Program
PTI - Electromagnetic wave pulse system

TWI1 - Guided ultrasonic wave system



fiIKBU Inspection -Internal Corrosion

>

ALASKA

> W e || L ines

y Approximately 1000 well lines at Kuparuk

inspected 21,000 feet on 70 well lines using RTR
/ 2,650 RT inspections on 297 well lines; 20 increases
/[ 4,137 UT inspections on 277 well lines; 95 increases

/ 358 baseline UT inspections on 156 well lines, done in
conjunction with External (CUI) program

/ 18 well lines required repair (8 injectors, 10 producers)



Ti1&BU Inspection - Intermal Corrosion

ALASKA

W ell L in e s

Kuparuk Well Line Interna; Corrosion Summary

50
45
40
35
30
25
20
15

10

1994 1995 1996 1997 1998 1999 2000



iITIKBU Inspection -Intaral Corrosion | |

ALASKA

2> C ross C ountry L ines

/ 237 cross-country lines at Kuparuk

fnspected 21,200 feet on 16 CC lines using RTR
1,530 RT inspections on 101 CC lines; 1 increase
497 UT inspections on 43 CC lines; 12 increases

366 baseline UT inspeciions on 88 CC lines, done in
conjunction with External (CUI) program

O CC lines required repair



fiBBU Inspection -Internal Corrosion

ALASKA

C ross C ountry L ines

Kuparuk Cross Country Line Internal Corrosion Summary



JG&IU Inspection - Intemal Corrosion

Increase RTR on well lines, decrease RTR on Cross Country lines

Prioritization of RTR has been adjusted to focus more on thin-
walled, older lines, with less emphasis on service

Decrease “screening” RTR footage from 30% of total length to
20-25%; will increase number of lines inspected

Initiate “wandering can” inspection to confirm prioritization and
look for anomalies

Implement d risk-ranked Elbow Program to increase effectiveness
of Cross Country line inspections



MU Inspection -External Corrosion |BS]|

ALASKA

X'M"T six:

> Cross Country Lines, O ff-Pad
Off-pad weld pack inspection 99.9% complete (50 left out of
-67,000 total)
/ 5 repair locations in 2000
Complete inspection of off-pad weld packs by end of 2001

> Cross Country Lines, On-Pad
On-pad weld pack inspection 30% complete (out of -10,500 total)
/ Complete inspection of on-pad weld packs by end of 2004

> W ell L ines
/ Weld pack inspection -25% complete (out of -24,000 total)

/ 3 repair locations in 2000
/ Complete inspection of well line weld packs by end of 2005



Count

PHILLIPS,

Inspection -External Corrosion (G a

ALASKA

Historical GKA External TRT Results

WPs TRTd EZ3WPs Corr-*-% WPs Corr

35987
20%

15%

10%

K¥o1wg O ~o*

5%

0%

Year



Count

Inspection -BExtermal Corrosion

External Inspections - Last 15 Months (On Pad Piping)

iWP's TRTd WP's Corr WPs Corroded

1546 15%

Month

ALASKA



Ti1BJBU Inspection -Extermal Corrosion

ALASKA

Historical GKA External Leaks and Saves

0 Leaks m Saves

30 28
25

20

15

Number

10

1995 1996 1997 1998 1999 2000
Year



Inspection -External Corrosion

ALASKA

NE xternal (W el!d-Pack) Program

NeComplete inspection of remaining CC Off-Pad weld packs

=>|nspect 20% of CC On-Pad and well line weld packs.

>Inhibitor Spikes For W eld Packs Pilot Program

=>Test Inhibitor Spikes on 25 - 50 weld pack locations



Inspection -Below-Graoc

Electromagnetic Inspection (PTI)

Service

Gas (lift, Injection,Fuel)
Miscible Injection (MI)

Nat Gas Liquids (NGL)
Oil Sales (0S)

No. of Cased Pipe

3 Phase Production (PC, PO)
2 Phase OQil & Water (WO)
Water Injection (PW, SW, Mixed)

Totals

Guided Wave Inspections (TWI)

Service

Gas (lift, Injection, fuel)
Miscible Injection (MI)

Nat Gas Liquids (NGL)

Oil Sales (0S)

3 Phase Production (PC, PO)
2 Phase Qil & Water (WO)

Water Injection (PW, SW, Mixed)
Totals

No. of Cased Pipe
Segments

R R O N

26
10
10
55

Segments

g o w o

31
57

Inconclusive
Anomalies (1)

5 O b NMNO O O

VE A

No EM (N)

A O W o

26
48

No Significant
Indication (N)

m O O O

©

40

EM (E)

© 00 O N O O O p

Minor (Low)
Anomalies (L)

~N b O NMNO R O R

Significant EM
©)

P O O O b O O O

Moderate
Anomolies
(M)

0]

) W O OO O

e PIping

ALASKA

Severe
Anomalies (S)

O O O 0o o o o



; g«y Inspection -Below-Grade Piping

ALASKA

s>739 B GUP Locations in Field
/ 210 locations inspected using PTI/TWI
/ 7 locations excavated - ‘98, ‘99,01
=>] location required repair
=0 All locations refurbished
/ Based on TRT inspections at casing ends...'98, ‘99, ‘00

=3 locations replaced without excavation

=] location refurbished

> 388 significant locations remain for inspection
-—54 lines - plastic, new, replace

-—87 lines - flare pit gas & drain lines < 2” diameter



PHILLIPS

tH £8y Inspection -Below-Grade Piping

ALASKA

> B elow G rade Piping Program

=> Inspect 100 road crossings using PTI/TWI (base plan)
=> Pursue significant acceleration of PTI/TWI inspection program

=> Excavate 4 road crossings (base plan)
- Refine PTI/TWI data reduction and interpretation

using visual inspections
=> Planning additional excavations to improve alignment of PTI/TWI

results and with other risk factors

=> Reprioritization of BGPP based on data from expanded work
scope described above.



Structural Concerns

ALASKA

Real issue issinking supports combined with snowloading.

(Lines will bend until support is met. )
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pmy Structural Concerns

>

Subsidence Mitigation at the Drill Sites
Heat tubes being installed behind well houses
Freeze back & pipe support
Floors/Riser piping supports off of conductors
All new wells and conversions to water injection
Existing wells prioritize based on history
$1 MM + spent on summer gravel work in 2000
—-i $4MM total spent on mitigation 2000 - 2001

Well Line Piping - Sagging Pipe

=> Preliminary studies suggest no immediate loss of strength

=> Ductility/strain hardening over time is primary concern
(i.e. cracking)

=> Deformed lines are evaluated and corrective action applied
on a case-by-case basis

ALASKA



Decision and execute enhancements to the Kuparuk

Corrosion D atabase.

Continue to evaluate, prioritize, and implement

subsidence mitigation efforts at the drill sites.
Evaluate suitability of snow fences to minimize snow
accumulation on well lines.

Continue with heightened level of snowload monitoring

and snow removal.



: Spills/Incidents

» ALASKA

> 2M-01 Well Line Riser Leak 5/6/00 200 gallons
=> Fatigue-type failure @ wellhead riser
=> caused by slugging, coupled with pipe support subsidence
and snow loading
2> 2 X -16 Well Line Leak 7/3/00 10 gallons

=> External corrosion damage was identified prior to leak - well
was shut-in and displaced with diesel

=> Began leaking after it was shut-in; leak found while
additional inspection was being done

=>Thermal expansion of the trapped diesel was the cause

> 1G-08 Well Line Leak 12/27/00 70 gallons
=> Caused by internal corrosion
=>Thin-walled (0.280") piping, producing well

=>Was lower-tier priority on our inspection list



Spills/Incidents

ALASKA

»

> 1B Injection Line R upture 4/15/01 92M gallons

=>Line ruptured, and low pressure alarm was received

=>L.eak detected and isolated within 12 minutes

=> Rupture located in road crossing behind CPF1

=> External corrosion @ weld pack in road crossing was cause
=>Spill area on tundra, just less than 1 acre

=>All accessible weld packs inspected

=>2nd 1B-WI culvert location being excavated & inspected



Spills/Incidents

> 1B Injection Line R upture 4/15/01 s2M gallons

W eld location
Rupture is 24"x 5"

External Corrosion



Spills/Incidents

ALASKA

> 1B Injection Line R upture 4/15/01 92M gallons

=>Reviewed Monitoring & Inspection History ...

TRT'd in 1998 & 2000, 149 weld packs out of 157 total
- All over-tundra and on-pad @ Drillsite weld packs TRT'd
- No derating corrosion found

~~

/ Coupon data since 1982 indicated low internal corrosion risk

Maintenance Pigging schedule on-target
/ RTR'd in 1993 & 1997, 3000’ total - no internal corrosion noted
/ RTR ‘d additional 243’ on 4/23/01 - no internal corrosion noted

/ Road crossing was scheduled for inspection late 2001



Closing

ALASKA
Topics for discussion
* Data reporting - What is meaningful to ADEC? What is not?
* BGP -Incoporate annual reporting into this NS Charter Agreement

Report?

* BGP - Include all BGP inspection data, notjust “oil” lines?
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Greater KupankArea

Corrosion Programs

Overview

presented to tiie
Alaska Department of Environmental Conservation
2nd Meet & Confer

November 5, 2001



Strategic Shifts

Internal Corrosion
Well Line Inspections

1G-08 Production Well Line
Spill

24”Wet Oil Line Coupons

Corrosion Inhibitor Testing

External Corrosion

* 10” 1HBWI W ater Injection

Common Line Spill

ALASKA

M fesM n s

Inspection

5 Doubled Well Line Internal Inspection

RTR Program Funding

Revised Internal Inspection Prioritization

Scheme

Increased Well Line Inspection Efficiency

Tripled Below Grade Piping Program
Funding

Monitoring/Mitigation

*

Decommissioned 24” Wet Oil Line

Fieldwide Deployment of New Corrosion

Inhibitor (2000-25)"

Implementing Wellhead Inhibition



M onitoring

Internal Corrosion Monitoring Methods

Electrical Resistance Probes

- target values < 1 mpy (mills per year)

Coupons

Two types of evaluation used for coupons:

overall weight loss * indication of fluid corrosivity
- target values < 3 mpy based on weight loss analysis
4 uU.
pitting depth a indication of pitting corrosion, primary corrosion
mechanism at Kuparuk
- target values < 10 mpy based on pit depth analysis

Weight Loss Analysis:

Initial Weight - Final Weight
MPY =
Coupon Density X Surface Area X time exposed

Pit Depth Analysis:
Pit Depth
MPY =
time exposed

Photos copyright of Phillips Alaska, Inc. For Agency use only, not for publication without the explicit written permission oi Phillips.

ALASKA

Cutaway of ER Probe

Cutaway of coupon in line

coupons



vV VvV V V V

Monitoring Results

Crude Cross Country Lines

Corrosion in Crude CC Lines is under control
Average coupon and probe corrosion rates remain well under triggers
Inspection data confirms corrosion is in check
Probes - 95% of Line probes had corrosion rate <1.0 mpy
Coupons - 6 Lines had corrosion rates exceeding trigger level
| Inspected 4 of 6, three had at least 1 confirming increase location
I Increased Corrosion Inhibitor rates on all 6 lines
/' Remaining 2 lines scheduled for inspection in 2002

IOverall MPY 3 PittingM P Y

25

20

Overall Loss Trigger Point Q
15
C

2
é Pitting Loss Trigger Point
O 10

1995 1996 1997 1998 1999 2000 2001

ALASKA



Monitoring Results .

\

n*
W ater Injection Cross Country Lines
ALASKA
> Corrosion is undei control in Water Injection CC Lines o
v
> Average coupon data has remained below triggers since 1998 1r)\1 , <r
y

V>

Inspection data confirms that corrosion is in check

Coupons - 8 Lines had corrosion rates exceeding trigger level

/
/
/

Inspected 6 of 8; 5 were baseline and 1 recur with no increase
4 of inspected lines showed less than 5% wall loss - &
2 of inspected lines showed "30% wall loss (worst case) -
5 of 8 lines had subsequent coupons below trigger level
Overall MPY —+¢+— Pitting MPY
30
25
> Overall Loss Trigger Point 20
CL
15
S Pitting Loss Trigger Point
0 10
5
| |
0o - = - H i- & WM~- » i 0
1995 1996 1997 1998 1999 2000 2001



Monitoring Results

Wet Oil Cross Country Lines

> Corrosivity in wet oil lines a result of high water cut
in June 2001

> 24” Wet Oil Line was decommissioned
> Coupons -2 Lines had corrosion rates exceeding trigger level (includes abandoned 24") 1 f
/ Inspection on 12 *“ Line indicated no damage ’

| Corrosion Inhibitor rates were increased and remain at high levels

/| Pigging frequency increased from 3 months to 2 months

1995

[Overall MPY

Overall Loss Trigger Fbint

1996

1997

Pitting Loss Trigger Fbint

1998

Pitting_ MPY

1999

2000

2001

\ PHLLIPS/

ALASKA

IS/ r
'C >V
« 1\1

40

30 >

CL

10



Monitoring Results

Production Well Lines
ALASKA

> Coupon Trends indicate corrosivity not increasing, but don’t indicate full story
> |Inspection data on older/thinner lines indicates significant corrosion damage
> Doubled inspection effort on well lines in 2001
> Coupons -2% or 13 Lines had corrosion rates above trigger level :13 ,
> All lines inspected in 2001
/[ Maximum wall loss 25% for 1 line 0
/8 Lines showed less than 20% wall loss
\'/ 4 Lines showed no damage
o'N iV B |Overall MPY PittingMPY
5 30
4 25
A3 Overall Loss Trigger Foint 20 3_
|
© 15 gi
g Riting Loss Trigger Fbint s
0] 10 L(
! -5
R f-
m 1l MBI HB 1 0

1995 1896 1997 1998 1999 2000 2001



Monitoring Results

W ater Injection Well Lines
ALASKA

> Trends indicate corrosivity on the rise

> Inspection data on older/thinner lines indicates significant corrosion damage
> Coupons - 20% or 72 Lines had corrosion rates above trigger level
[ Coupon results factored into well line inspection prioritization

/| Doubled inspection effort on well lines in 2001
IOverall MPY Pitting_MPY
1 ou
25
6 0 Overall Loss Trigger Point 20
a
ra
9 Z Pitting Loss Trigger Point
1
0

1995 1996 1997 1998 1999 2000 2001



M itigation

ALASKA

A ccom plishm ents

/ New inhibitor, Cortron 2000-25, implemented field-wide in April 2000
-new formulation being field tested 3rd / 4th Qtr

/ First stage of wellhead chemical inhibition facilities in final design,

construct late 2001 /early 2002 (Drill Site 1G)
/ 24”7 Wet Oil Line decommissioned in June 2001

/ Created Automated Maintenance Pig Tracking System to enhance

correlation of pigging frequency with corrosion data
v Increased Maintenance Pigging Frequency on 12”Wet Oil Line

/ Initiated (Schmoo-B-Gone) Chemical Treatment Test for Well Line

Deposit Reduction on 3 W ater Injection Wells/Well Lines



Inspection Results

Internal Corosion

ALASKA
Cross Country Lines -234 Cross Country Lines at Kuparuk
> Cross Country Line Inspection Program Successful
/0 lines required repair due to internal corrosion
/' Inspected 9,500 feet on 16 lines using automated radiography
/1,517 manual radiography inspections on 107 lines; 2 increases
/721 Ultrasonic inspections on 121 lines; 10 increases
40,000
o 'r
JAJSj fv :
[-c.ayf AN
30,000
20,000

Internal Corrosion Spills
10,000

-Cross Country Lines

1994 Spill 24" 1Y/R Crude CC Line
1994 1995 1996 1997 1998 1999 2000



Inspection Results

Internal Corrosion

ALASKA
Well Lines ~ 1000 well lines at Kuparuk
V.-
> Inspection Efficiency Increasing, Doubled Funding
> Older/Thinner Wall Well Lines are corroding
| Inspected 41,600 feet on 265 well lines using automated radiography
/2,530 manual radiography inspections on 292 well lines; 15 increases
/2,012 ultrasonic inspections on 310 well lines; 77 increases
/18 well lines required repair (11 injectors, 7 producers)
30 50.000
25
40.000
| | C i Spill
nterna orrosion ptrils 0
-Well Lines | 30.000 jjj,
15
1L
1998 Spills 1L-1 6" WI Line g 20,000 £
1L-3 6" WI Line 10
1A-9 6" WI Line
é 10.000
2000 Spill 1G-8 6” PC Line

1997 1998 1999 2000 2001



G KBU In s pection - Internal Corrosion

» ALASKA

A ccom plishm ents A

/ Accelerated Real Time Radiography well line program

- Doubled funding, inc eased inspection efficiency for well lines

>
- Focus on older, thinner-walled well lines o

* 0.280" Wt Lines, 100% inspected YE 2001 ‘/

*0.312" Wt, 50% + inspected YE 2001, 100% YE 2002

/ Initiated “wandering can” inspection to confirm prioritization and
check for anomalies AT

/ Finalizing ©ata Base Implementation for risk-ranked Cross
Country Line Elbow Program



Inspection Results

External Corrosion

ALASKA
> Common Linos, Off-Pad

[ Off-pad weld pack inspection 99.9% complete (out of -67,000 total)
/2 repair locations in 2001

/[ Complete inspection of off-pad weld packs by end of 2001

> Common Lines, On-Pad

[/ On-pad weld pack inspection 50% complete (out of -8,900 total)
[ 0 repair locations in 2001

[/ Complete inspection of on-pad weld packs by end of 2004
> Well Lines

/[ Weld pack inspection -41 % complete (out of -24,000 total)
/2 repair locations in 2001

|/ Complete inspection of well line weld packs by end of 2005

1400

| Total WP's TRT'd 1200
IWP's corroded 1000 Lois
% WP's Corroded

:

800
600

400 313

200

0



|nSpeCti0n - External Corrosion

ALASKA
External Corrosion Line Failure History
1995 2C-04 Well Line
1997 2 ea. 24" Crude CC Lines(Weld Pack @ Saddle)
1999 1A-15 Well Line (Weld Pack @Saddle)
2000 2X-16 Well Line
2001 10" CC PWI Iine (Weld Pack in Road Crossing)
40000
35000
ILeaks
ISales 30000
WPs TRTd p
25000 E
20000
15000 £
z
10000
5000

1996 1997 1998 1999 2000

Year



] * m \ PHILUPS,
inspection - External Corrosion (Ga
ALASKA

N

A ccom plishm ents

> External (Weld-Pack) Program
/| Complete inspection of remaining CCL Off-Pad weld packs by YE 2001
Inspection of all Off-Pad CCLines currently 99.9% complete
/ Concentrating on inspection of CCL On-Pad and well line weld packs
/I Increasing inspection efficiency of well line weld pack program

/| Buffer Spikes Pilot Program For Weld Packs Begun
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Inspection Results
Below-Grade Piping

. Program

Inspected
N-*(273 to
Had 2 TWII

1 was

220 new Ilocations using PTI/TWI technologies

tal locations including recurs)
“Severe" indications

excavated - only minor damage found

1 is shut-in pending inspection/testing plan

2 locat

Completed 9 excavations, YTD - ‘ah 2
ions required repair
annual visual inspection of all 732 cased road

Completed

crossings

-» Found

(ensures free flow of ground water)

52 partially obstructed, all have been cleared

ALASKA
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Inspection -Below-Grade Pipinpg

ALASKA

Accom plishm ents N

Tripled Funding of Below Grade Piping Program /

Doubled PTI/TWI effort from -100 to 22# new locations

Expanded excavations from base plan of 4 to 9 YT®

Completed annual visual inspection of all locations

Completed field test of new technology - GUL (W avemaker)

Results being evaluated
2001 data being used to adjust 2002 work plan
152 Significant Road Crossing Remain for Inspection
— All to be Inspected by YE 2002
Continuing efforts with Phillips R&D. BP, and vendors to refine

latest technologies and establish more precise correlation

between signal and corrosion dam age



ALASKA

Primary Structural Concern Areas

> Piping deformation
> Primary Causes
* Subsidence
e Frost Jacking

* Snow Loading

> Wind Induced Vibration
Photo copyright of Phillips Alaska, Inc. For Agency use only,

> Not currently an issue iy ) il S -
not for publication without the explicit written permission of Phillips.

e Design/Use of weight dampeners

> Evaluate, prioritize, and continue implementation of

subsidence mitigation efforts at the drill sites
> Pipe Deformation Analysis - Ongoing
-> Continue with heightened level of snowload monitoring and

snow removal



ALASK

Accom plishm ents

Subsidence Mitigation at the Drill Sites

[/ Well Design Guideline Approved March 2001
new wells, well conversions (producer to injector)
existing wells, based on prioritization/need

*/ 2001 funding = $4M M +

Pipe Sagging/Jacking
/' Annual Summer Gravel Work ($500M)

/ New Pipe Supports Being Installed

/ VSM Leveling



Spills/Z/Incidents
10” 1B Injection Line Leak 4/15/01 ALASKA

Scenario: Weld location
' Tear is 24"'x 5"

- Line Ruptured, pump shutdown alarm received External Corrosion

- Leak detected and isolated within 12 minutes

- Rupture located in road crossing just behind CPF1
- Spill area on tundra, just less than 1 acre

- Emergency Action Plan activated

- 92,000 gallons Produced W ater
Photo copyright of Phillips Alaska, Inc. For Agency use only,

not for publication without the explicit written permission of
Phillips.
Findings:

- Caused by external corrosion at a below-grade weld-pack

- Location of leak (very close to the plant) resulted in high flow rate

- Had not yet been inspected for Below-Grade Corrosion

- Location subject to snow melt/water runoff

- One of oldest waterflood cross country injection lines

- Original Kuparuk piping design not cognizant of weld pack corrosion

potential



Spills/ZIncidents

10” 1B Injection Line Leak 4/15/01 ALASKA

> Inspection & Monitoring History
/149 weld packs out of 157 total had been inspected
A» No derating corrosion found
[/ Coupon data indicated low internal corrosion risk
/ RTR’' in 1993, 1997, & 2001
AN o internal corrosion noted

N Scheduled for Below-Grade Inspection in late 2001

> Post-Spill Inspections

/" 2nd 1B-WI culvert location excavated & inspected
* Inspection completed prior to re-start of line
e same risk ranking as failed location

no significant damage

J All remaining weld packs inspected
Neno derating corrosion

/ 1 remaining culvert location inspected w/ PTI/TW I

“no anomalies



Spills/ZIncidents

10” 1B Injection Line Leak 4/15/01 ALASKA

ALL ITEMS COMPLETE

iIncident Corrective Actions

=> Replaced failed piping with a design suitable for road

crossing environment (coated with new weld pack design)

=> Evaluate BGPP schedule and adjust priorities & pace based
on lessons learned

=> Install low discharge pressure shutdowns on the water
injections pumps @ CPF1, 2, and 3 (more rapid and reliable

shut-off in the event of a future leak)



Spills/Z I ncidents

10” 1B Injection Line Leak 4/15/01
: ALASKA

Lessons Learned:

.>Reviewed BGPP program In detall

e External damage @ weld packs highly random

e Prioritization factors provide limited benefit

e Had 4-5 more years to complete baseline inspection
survey @ present level of effort (100/year)

- & Acceleration of program most leveraging way to

reduce future risk



Spills/Z/Incidents

10 1B Injection Line Leak 4/15/01 ALASKA

> Corrosion Program Corrective Action T aken

/ Accelerated BGPP to 2-year program
e Doubled # of target inspections, both non-intrusive &
line excavations
- Level of effort constrained by resources (not $)
/ Reviewed all other elements of Corrosion Program to
determine if adjustments were warranted

e Doubled Well Line Internal Inspection (RTR) effort to

complete inspection of thin-walled lines

V$1l1.2 MM Incremental Funding
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O utline

» Strategic Objectives
» Corrosion M anagement Process
» Progiam Elements
» Fitness-for-Service
» System Review
» 3-Phase (OWG)
» Produced W ater (PW)
» Seawater (SW)
» Weight loss Coupons (WLC)
» Internal/External Inspections
» Program Performance

» Leaks
» Repairs

» Action Plan
» 2002 Overview

> Summary

April 2002 BP/ADEC Meet and Confer Il



Corrosion M anagement Program

» Strategic O bjectives

» Minimize health, safety, and environmental impacts

Loss of containment due to corrosion

» Fit-for-service infrastructure
Remainder of the life of the oilfield

m Potentially 50+ years

» Infrastructure with sufficient mechanical integrity
Needed to produce satellite fields and accumulations

e Use of existing infrastructure
» Support of future major gas development
Production and through current facilities

m Gas sales demands longevity of infrastructure

April 2002 BP/ADEC Meet and Confer Il



C orrosion M anagem

Objectives
and Targets

Corrective Wall g,

Action  Lfers
CorrRate. Mitigate .,

Evaluation

ent P

x

Implemen
-tation

Corrosion Management Process

April 2002 BP/ADEC Meet and Confer III

ro ces s

Step

Plan

Check

Act

Program Elements

Objective
Program objective and purpose

Target
Performance metric

Im plementation

Plan to achieve objective

Evaluation

Method to evaluate performance

Corrective Action
Correct deviation from target



Fithess-for-Service Assessment

ANSI B31G MAOP Curve
24 0D x .375 WT X52 8.9 in. Corrosion Network

u'(A) B31G Min PSIG —  (0) Operating PSIG A (C) Nominal Pipe t
— (D) Ave Metal Loss of Equipment — (B) Allowable Min Wall BP Spec — (F) BP Design PSIG
m"(G) Allowable Min Wall B3M — (H) High Level Overpressure

Pressure, 0sig

Minimum t Remaining (inches)

April 2002 BP/ADEC Meet and Confer Il



Fithness-for-Service Summary

D ate Thickft) MAOP Notes/Comments
(inches) (psig)
Install (1977) 0.375 1400 First oil 1977
» Today(2002) 0.285 1200 Ave CR 4 mpy to date
EOFL(2050) 0.100 700 At historical Ave CR

1st 25 years CR 4 mpy
- Target CR 2 mpy

- 1/2 the historical ave

BP Spec 0.100 700

FFS(B31G) 0.095 614 80% oforiginal wall
Overpressure 600 System relief setting
Operating P 250 Normal operations

April 2002 BP/ADEC Meet and Confer Il



Overall - Increasing Corrosion Control

254

Corrosion rate, mpy

April 2002 BP/ADEC Meet and Confer IIl



Overall A ctivity Level

Corrosion and Inspection A ctivity Summ ary

1995 1996 1997 1998 1999 2000 2001

Coupons WL 6779 8183 8326 7837 7361 7322 5674
FL 1569 1685 1729 1601 1650 1542. 1426

ER Probes FL 84 83
Inspection Internal WL 5919 8379 8174 7508 6224 7025 9780
FL 21796 20680 21522 17995 14809 9602 11369
External WL - 36 1682 946 2114 5283 12730

FL 1508 11474 18009 10316 8139 5184 2675

Inhibition CI 106gpy 162 205 221 253 228 273 2.63
ppm 85 106 115 141 130 148 157

» Substantially unchanged from prior years

» Chemical injection volumes/ppm

» ER probe activity level

April 2002 BP/ADEC Meet and Confer III



System -by-System R eview

» Elements of Long Term Fitness For Service

» Corrosion monitoring

» Inspection
m Condition

m Increases

» Mitigation/corrosion control

» W eight Loss Coupons
» Flow Line

»» Well Line

» Inspection Increases

» Correlation between inspection increases and WLC

» Equipment Condition

 Increases and condition correlation

M itigation

v

» Correlation between corrosion rate and CI

April 2002 BP/ADEC Meet and Confer IIl

concentration

bp



3-Phase (OWG) - FL Coupons

Flow Line WLC Corrosion Rates

w
1

AV MBaR COmoX 00 Ny, mov
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01J
1992 1993 1994 1995 1996 1997 1998 1999
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3-Phase (OWG)- WL Coupons

w ~
1 1

Average Corrosion Rate, mpy

1992

April 2002

1993

1994

Well Line WLC Corrosion Ri

1995 1996 1997 1998

BP/ADEC Meet and Confer Il
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1999

2000

2001

100%

90%

80%

70%
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Flow Line Inspection In<creases

15% 30000
mm 3 Phase Production
Water Injection/Supply
Total Inspections
20000 %
>
iéi
1
&
c
10000 Z
no/. .
1997 1998 1999 2000 2001

1995

April 2002 BP/ADEC Meet and Confer 111
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25%
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15%
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B 10%

0% m

L

April 2002

ines

1995

Inspection Increase:s

3 Phase Production
Water Injection

1996 1997 1998 1999
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3-Phase WLC and Increases Correlation

re6%
% Inspection Increases
Ave Corrosion Rate, mpy
- 5%
a 2’- 4% w
3% fc
C
I
at
0,
<1 2% £
m1%
L0%

1995 1996 1997 1998 1999 2000 2001
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3-Phase Flow Line Condition

25%
mmi 3 Phase Howlines
— 19921996 ~6 mpy
— 19972001 ~0 mpy
20%
A 15%
9
g
2
g 10%
5%
0%

1902 1903 194 1995 1996 1997

April 2002 BP/ADEC Meet and Confer Il
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3-Phase W ell Line Condition

50%

40%

30% =

Metal Loss

%

20%

Ae

10%

1992 1993 1994

April 2002

1995

1996

1997
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In spection

0% -
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April 2002

C ond

1994

ition an d In creases

1995 1996 1997 1998 1999
BP/ADEC Meet and Confer Il
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M itig ation

April 2002

3-Phase Corrosion Inh

BP/ADEC Meet and Confer Il

ibition

I ETT— oo

@No"a’\@,/\Vé

18



Correlation
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3 -P hase S ystem C orrosion C ontrol

10 Year History

» Substantial reduction
3-Phase Summary

» Order of magnitude

3.3 to 0.3 mpy
1992 1996 2001

M itigation
» Increased concentration
WLC CR mpy 3.3 0.8 0.3

» Approximately 50%
Consistency/Correlation Condition 4% 11% 12%

» Inspection vs. monitoring Increases 2.1% 4.9% 0.3 %

» Monitoring vs. inhibition

Cl Usage 106 - 2.05 2.63
Strategy J apy

» Long term integrity Cl Cone, ppm - 106 157
» Target CR 2 mpy
2002 Objectives

» Maintain current performance

April 2002 BP/ADEC Meet and Confer IIl 20



Produced W ater (PW ) Injection

System - WLC

PW Injection System WLC Corrosion/Pitting Rates

»
|

Com% A ogfg mevV

=
1

1995 1996 1997 1998 1999
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ro

April 2002

duced W ater (P W)

orrosion Rate Trends

» Increasing general corrosion

» Increasing pitting rate
orrosion Inhibition
» Trials in 1999 and 2000
» GC's 1, 2 and 3
rogram Expansion

» Additional funding in 2002

Inje ction

BP/ADEC Meet and Confer IIlI

System



Seawater Injection System

SW System WLC Corrosion and Pitting Rates

1995 1996 1997 1998 1999 2000 2001

April 2002 BP/ADEC Meet and Confer Il



SW Injection System - Corrective A ctions

» Corrosion Mechanisms

» Dissolved oxygen

» Microbiological

» Corrosion Trends

» Increasing corrosion and pitting rates

» Corrective Action Plans
» Oxygen control
Residual dissolved oxygen (DO) target < 20 ppb
- Upgraded DO meter
Antifoam added to the vacuum tower
0 2 scavenger performance improvement
- Catalyzed for low 0 2 concentrations and lower temperatures
» Microbiological control
More effective biocide blend
Doubled frequency of maintenance pigging

» Plant repair and maintenance
Preparation for SW volume ramp-up planned for 2002-2003

April 2002 BP/ADEC Meet and Confer Il



E xternal C orrosion P rogram

» External Corrosion

» Field applied insulation joints at weld packs

» Scope
» All cross-country flow lines and well lines
» ~200,000 weld packs off-pad
» ~ 100,000 weld packs on-pad

» Main C hallenge

» Detection of external corrosion damage

» Recurring Screening

» Prioritization

April 2002

*

Configuration

m Ave temperature

*

Age of equipment

Previous inspection

BP/ADEC Meet and Confer IIlI
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E xternal Corrosion - Inspection A ctivity

40000 i r 20%
i Total TRT
I No CUI Damage

30000 - - 15%
% Damaged

m96-02 Ave Level

20000 - 10%

Inspection Activity/Damaged

10000 - 5 %

L 0%
1995 1996 1997 1998 1999 2000 2001 2002

April 2002 BP/ADEC Meet and Confer III 26



E xternal C orrosion - W ay Forw ard

» Activity Level

» ~ 13,000 locations/yr since 1996

» Level of Risk
» Process review with GPB partners
» ldentified increasing risk as field ages

» Joint configuration and location

Greater influences on occurrence of CUI

» 2002 Program Expansion

» Inspection scope increase to approx. 35,000 locations

April 2002 BP/ADEC Meet and Confer IIl



Cased Piping Program

» Scope

» 460 road/caribou crossings (GPB & ACT)

» Complete initial baseline by 2003

» Results
» ~60% of scope completed

» 281 inspected in 2001(GPB & ACT)

» GPB

* 34 with 'minor' damage

* 2 with 'moderate’' damage
» ACT
m 30 digs on buried flow lines and/or headers at MPU

m 3 locations repaired

April 2002 BP/ADEC Meet and Confer Il



2 001 P rogram Perform ance |

» 6 Corrosion Related Leaks in 2002

Corrosion Related Leak Summary

Service Location Type Date Mechanism  Volume
3 phase production  DSO1 WL 14-Jul-2001 Bxt 200 gdl
3phese production PtMec L A 21-Jul-2001 Bxt 420 A
Produced Water DS14 WL  16-Aug-2001 Int 5
3 phese production DS-15 WL 23-Dec-2001 Int 5
3 phese production  DSO7 WL 19Feb-2001 Brosion 280 barrels
G8J Sunry e A  6Mar-2001 Brosion 400 barrels
Surface Service Mechanism
Int Ext OlL SW PW C02 Erosion CUI
WL 3 1 3 1 2 1 1
FL 1 1 1 1 1 1

» Repairs
» 31 repairs
B 17 - external corrosion
11 - internal/erosion

3 - mechanical damage

April 2002 BP/ADEC Meet and Confer Il



2 001

» ER Probe

» Coupon

April 2002

Program

P erform ance 11

Corrective A ctions

Equipment ID Cause

N-74  Increased Corrosivity  See Inspection CA
09A Increased Corrosivity  See Inspection CA
12C Increased Corrosivity  Increased A by 10%
04B  Increased Corrosivity  Increased A by 5%
03D Increased Corrosivity  Increased A by 10%
14D  Increased Corrosivity  See Coupon CA

Equipment ID
U334

Y-74

Q Pad

14D

07C/15C

N-74

07D (Pit Rate)

Corrective Actions

Cause
Poor weter values
Poor water values
Increased Corrosivity
Increased Corrosivity
Posside under injection
Increased Corrosivity
Possible under injection

Action

Action

New procedure for Cl distribution
New procedure for Cl distribution
Increased A by 20%

Increased Cl by 10%

Now checking rates

See Inspection CA

Under investigation

BP/ADEC Meet and Confer Il



2 001

» Inspection

» Program

» PW system

»SW system

» Program

Program

P er

Correcti

Equipment ID
e
o4C

E-46 (K Pad)
S36

Z-74

N-74

09A

G42

H-36

PW System
SW System

Im provem

Continuity

» 3-phase production

April 2002

additional

form ance

ve Actions

Cause
Increased Corrasivity
Increased Corrosivity
Increased Corrosivity
Increased Corrosivity
Increased Corrasivity
Increased Corrasivity
Increased Corrosivity
Increased Corrosivity
Increased Corrosivity
Change Upstream d
Increased 02 Content

ent

inhibition

02control

Action

Increased Cl by 10%
Increased A by 10%
Increased Cl by 75%
Increased Cl by 10%
Increased A by 20%
Increased A by 25%
Increased A by 10%
Increased C by 150%
Increased Cl by 10%

Changed Upstreeam ' 1Q02

Increased 02 Control

BP/ADEC Meet and Confer Il



2002 Overview - M ain Issues

» M aintain T hree-Phase System

» SW /PW Program Improvement
P Seawater
Performance improvement from implemented corrective actions
Additional actions as required
» Produced water
Monitor effectiveness of supplemental corrosion inhibitor
Optimize as appropriate
» Inspection Program
» Implementation of expanded External Corrosion Program
~35,000 items
» Baseline inspection of cased piping segments
~200 segments to be inspected in 2002

On target to complete in 2003

April 2002 BP/ADEC Meet and Confer Il



Summary

Delivery of Objectives
» Long term Fitness ~or Service
Corrosion M anagement System

» Integration of key elements
Thickness - Inspection program
Rate - Corrosion monitoring

Mitication - Corrosion inhibition
System Review
» 3-Phase - Improved from 2000
» SW - Deteriorated from 2000
» PW - Deteriorated from 2000
Focus for 2002
» 3-Phase - Maintain performance
» SW - Dissolved oxygen control

» PW - Additional inhibition

April 2002

BP/ADEC Meet and Confer IIlI

bp

objectives
Corrective
Action /e Implemen
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!
AMS Evaluation
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ALASKA

Greater Kuparuk Area

Commitment To Corrosion Monitoring

Overview

presented to the
Alaska Department of Environmental Conservation
3rd Meet & Confer

April 29, 2002



Inspection Results

Internal Corrosion

ALASKA
Cross Country Lines
Corrosion Is Under Control
s Nearly tripled original RTR work scope (from 10M to 28M feet)
s Over 30,000 ft cf over 100 lines inspected (RTR and RT)
s No significant damage noted
s O Leaks, 0 Saves | _ _ _
Kuparuk Cross Country Line Intemai Corrosion Summary
20 45000
18 40000
ﬁ% 16 35.000
g 1“ 20000
r
D 25000
in 10
EB 20.000
8
Internal Corrosion Spills % 6 15000
- Cross Country Lines E 4 10.000
a
2
1994 Spill 24 1Y/R Crude CC Line 2 No 5000
00
ou 0

1990 2000 2001

1994 1995 1996 1997 1998

Rl Footage



Inspection Results

Internal Corrosion

ALASKA

W ell Lines

Internal Inspection Focus Area

N Tripled original RTR work scope (from 18M to over 58M feet)

S Roughly V2 of all GKA well lines RTR’d (431 of -900 lines)

s Most .280“ and .312” well lines inspected (remainder of .280” in Jan '02)

N 24 well lines required repair (17 injectors, 7 producers)

N 0 Leaks, 24 Saves Kuparuk Well Line Internal Corrosion Summary
50
1Saves
45 | Leaks
g) 0 mRT Footage
Internal Corrosion Spills (%3
Well Lines o P
30
<&
0 2
1998 Spills 1L-16" WI Line
1L-3 6" WI Line o 2
1A-9 6" WI Line —§ 5
5 10
2000 Spill 1G-8 6" PC Line | No Saves Data
0 0

Rl Footar”



Inspection Results

Internal Corrosion

ALASKA

Continue to Focus on and inspect Well Lines
(Priority Based on Wall Thickness and Age of Line)

- Complete initial inspection of all remaining 0.312” well lines (-60 lines)
- Target next group of 0.375” well lines

Similar effort as 2001 (footage will decrease due to pipe configurations)
Maintain Inspection of Cross Country Lines

- Similar effort and footage as 2001
- Fully integrate Risk Based Elbow Program into CC Line inspection efforts

Evaluate possibility of smart pigging water injection CC Lines > 10in Diameter
-V A cc / )



M onitoring/ M itigation

Results & Accomplishments

M onitoring:

s For ail service categories, coupon general and pitting rate averages remain
under threshold limits

s Over 90% of 3-Phase Production CC lines with ER probe rates <2 mpy

s Inspection of CC water lines shows routine maintenance pigging combined
with rerJddual corrosion inhibitor carryover controls corrosion

M itigaticn:
s Inspection data shows corrosion is under control in the cross country lines

s All inhabited 3-Phase Production CC lines with probe, coupon, or inspection
rates ,ibove thresholds had corrective action taken (inhibitor rates were

increased)

s Continuous wellhead injection project at DS1G funded and proceeding

- Additional Drill Sites installations funded; design & procurement in progress

s Field-wide corrosion inhibitor injection rate cont ol improved

ALASKA



M onitoring /M itig ation

Three-Phase Cross Country Lines

ALASKA

Thr roductlon Croc* Country Line Coupons

30
IOverallMPY m Pining. MPY

35
2001

Pull Year

Coupon average corrosion rates under threshold limits, but trends were increasing

as of YE2001. Note improvement due to inhibitor changes in late 2001...

Coupon corrosion rates are a conservative measure, and are a warning indicator

-Inhibitor concentration increased on twice as many lines due to coupon/probe data
than due to inspection increases
Inspection data shows corrosion is under control in the CC lines

- Less than 3% of repeat inspections showed increases



M onitoring /M itig ation

Three-Phase Cross Country Lines

ALASKA
Kuparuk Field-Wide Cl Usage 20 <=<3= Corrosion Inhibitor Usage:
% Otterence 10 . . .
s Goal is zero percent difference, with a
0 bias toward staying above rather than
10 | below zero
D s Using better reporting tools, field-wide
0 corrosion inhibitor control improved
during 2001
-40
-50
Il i I & g 5 I ! 8§ S
Kuparuk Field-Wide Cl Concentration
(norvalocaled witer basH)
120
(J Field Target PFM
116
Corrosion Inhibitor Concentration: 10
S 16
s Field-wide corrosion inhibitor target |
concentration has increased in responseto "
monitoring/inspection feedback 5

85
&



M onitoring /M itig ation

ALASKA

N Find more effective corrosion inhibitors

Implement RU-276 field-wide by end of 1stquarter (Complete)

Although coupon average corrosion rates are under threshold limits,

the trends are moving up

New field testing protocol will accelerate the development/screening

of new CIl chemistries
s Implement wellhead continuous injection

- Start pumping corrosion inhibitor at DS1G well head locations.

Evaluate effectiveness in well lines

s Develop cost effective approach to reduce solids in WI well tines

Test Schmoo-Be-Gone in the water injection system at a Drill Site
(cr ..M B"JYpeBe-h?*+)



Number o Lesks & Saves

Inspection

External

Type of Equipment

Cross-Counfry Lines On Pad

mary

Cross-Country Lines
Over Tundra (Off-Pad)

W\ell Lines

2 O O l Total

Historical GKA Bxternal Leaks and Saves

195 19% 197 1998 199 2000
Year

2001

Corrosion

Number ot
Locations
Inspected

3919

292

5489
9700

Noo BN v

Number

ol
Corroded
Locations

102

179

Results

Percentage o
Locations
Corroded

2.6
4.5

12

19

ALASKA

Number ol
Locations
Refurbished

257

338

227

822

External Corrosion Line
Failure History

1995
1997

2000

2C-04 Well Line

2 ea 24" Crude CC Lines
(Weld Pack @ Saddle)

1A-15 Well Line

(Weld Pack @Saddle)

2X-16 Well Line

10°' CC PW Lirne

(Weld Pack in Road Crossing
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Inspection

Results

Cross Country Lines External Corrosion

Historical Results -Waldpacks Over Tundra

I WP's THTd m m WP's Conoded % Comxfed

1995 19% 1997 1998 1999 2000 0

CC Lines On Pad:

TRT’d 3919 on pad cross country weld packs
(44% of total) exceeding the goal by 120%

62% of all on pad cross-country line weld
packs have been TRT’d YE 2001

The % corroded weld packs found has
remained nearly the same, ~2.6%

180

180

140

e 88 B & g

o

Pr

<

19%

ALASKA

ioritizing Lines Has Helped Effort

=<= CC Lines Over Tundra:

S All cver-tundra cross country weld
packs were TRT’d by YE 2001

S All over tundra cross country weld

packs found with corrosion were
refurbished by YE 2001

Historical Results ma/eldpacks CC On-Pad

»0
IWPSTHTd M  WPS Contxled ¢ % Gvratoo

250

=
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Inspection Results

Well Lines External Corrosion

ALASKA

Historical Results - Weldpacks W&ll Lines

801
External Corrosion
5000
Program is Maturing
4000 as expected -
3000 Delivering desired
results
2000
100
19% 1996 1997 1998 1999 U a0
Well Lines
S TRT’d 5489 well line weld packs (22% of total)
S Exceeded 2001 goal of 16.7% 2 O O 1
S 43% of the well line weld packs have been TRT inspected vs. 33%originally planned

N Goal isto have all well line weld packs TRT’d by 2005
S Inspection priority - oldest, hottest and thinnest wall lines

S The % of corroded weld packs dropped from 5% to 1.2% in 2000and 2001, respectively



Inspection Results

External Corrosion

ALASKA

Well line External Corrosion Programs:

N Inspect (TRT) 17% of well line weld packs - 4,000 weld packs
- 2002 YE inspection total to over 14000 weld packs (60% of total)

N Continue to prioritize older and hotter lines.

s Continue policy of refurbishing all corroded and heavy wet weld packs.

Cross County Line Corrosion Programs:

N Inspect (TRT) 20% of on pad weld packs - 1,780 weld packs
- 2002 YE inspection total to 80% of the total; ahead of the 2004
completion target

N Continue policy of refurbishing all corroded and heavy wet weld packs.



Inspection Results

Below Grade Piping
ALASKA

Doubled Program Work S cope 2 0 0 1

Inspected 228 previously un-inspected locations with PTI/TWI

- represents roughly 40% of the population to be inspected

- approx. half of these locations are regulated “oil” piping

9 cased pipes were excavated (vs. base plan of 4)

- 2 had moderate external damage, one was sleeved, one is out-of-service

7 were inspected, with no significant corrosion, ana refurbished

10 Refurbishments, 3 Saves, 1 Leak
Completed Annual visual inspection
Completed field test of new technology - GUL (Wavemaker)

- Evaluation complete, technology not to be adopted



Inspection Results

Below Grade Pip: ig

Complete initial inspection of all significant lines -150 lines
Inspect using PTI and/or TWI technologies
Prioritize and excavate lines as appropriate - 5-9 lines

Work with equipment vendors, Phillips R&D, and BP to improve
technology, and explore new technologies

Test Southwest Research Magneto Strictive System

ALASKA



ALASKA

Subsidence Mitigation at the Drill Sites

Existing Well Upgrade Program:

16 floors with riser piping supports were installed in well houses at Drill Site 2M.

S
Well house floors are supported by the well conductor and provide table riser piping

supports.

S More than thirty heat tubes were installed at 1A, 1C, 2A, 2K, 2N, 3G.
Heat tubes are used to keep the ground frozen or to re-freeze the ground where it has

been thawed.

New Wells & Producer to Water Injection Well Conversions:

S New wells had heat tubes, and floors with permanent pipe supports

S Producers converted to water injection wells, and EOR conversions were also upgraded

with heat tubes and floors with permanent pipe support

W ind Induced Vibration

Identified 4 line segments within design envelope needing dampers - design/procurement

v
in progress

A Engineering is re-evaluating design envelope to ensure validity

n An annual PM is conducted by Engineering and Operations to review all existing PVD

installations, and to repair/replace any deficient devices



. S pills/Incidents
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2001

External Corrosion
* IHB’VI Water Injection Line L5ak, 4/15/01 (Below Grade); previously reported
Internal Corrosion
* No Leaks in 2001
Other Structural
« DS 2X Miscible Injectant Line Incident, 12/31/01
-Through-wall crack, No spill
-Original weld defect (LF), coupled with WIV was cause

-Oriented 1 degree outside of PVD Design Envelope



S pills/Incidents

6” 2A-18 PO Well Line Le?k 4/7/02 AAKA

Scenario: Location of leak

»

Drill Site Operator discovered oil leaking from the
flowline of Well 2A-18, which was immediately shut
in

The spill occurred sometime between 0430 and
1030 hrs (last walkdown of area done by night
operator @ 0430 hrs)

Due to the size of the hole, the pressure drop in the

line was not enough to alarm or shut in the well

Leak area was a pinhole located just above the weld, where a thread-o-let used for
Cosasco fitting access was located ina 90° elbow

The spill was estimated to be 1200 gallons of product (8% oil and 92% produced water)
and covered approximately 1700 ft2 of the pad

The spill was contained on the pad

With the C-sands perforations in 1999 the fluid rate in the well increased to 7000 bpd
and continue to average 4000 to 6000 bpd.

Cause appears to be flow-assisted corrosion in flow disturbance area



S pills/Incidents

6 "2A-18 PO Well Line Lef.k 4/7/02 ALASKA

Background/Inspection History

e Erosion prone areas of this flowline (‘S’riser and areas downstream of the choke)
have been inspected seven times since 9/20/00. These inspections showed
minor damage, but well within acceptable limits

e The last inspection downstream of the choke was done on 3/16/02 and showed
minor damage, but was within acceptable limits

e This section of the flow line was thicker walled, 0.863", larger diameter and not
where we have historically found erosion/corrosion concerns

Post-Spill Inspections

23% wall loss by UT in the wellhead riser,

e 30% wall loss by RT due to erosion in the 4"x 6" reducer,

e Scattered corrosion pitting in the range of 8% to 15% wall loss throughout the majority
of the 6" section of the flowline.

* The manifold piping exhibited erosion to the impingement areas in the range of 4% to
34% wall loss by RT & UT

« A total of 6 Hlocations were inspected by (RT) Radiography and 11 locations by (UT)
Ultrao”.iics.

e No locations on the well line needed to be repaired, other than leak area



B . S pills/Incidents

6" 2A-18 PO Well Line Leak 4/7/02 ALASKA

Incident Investigation Action ltem s

Inspect the rest of the 2A-18 flow line prior to putting it back into service
- Complete

Determine where other similar locations exist at Kuparuk on drill sites
i.e. thread-o-lets with Cosasco fittings on well lines on the outside
radius of 90° elbows - Complete (Approx. 220 locations)

Inspect all the locations identified above using radiography to
determine ifthere is a pattern of corrosion inthese locations.

Based on the inspection results, develop and implement a long-term
inspection and repair plan for the identified problem areas.

All Items to be completed by YE 2002
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BP and State of Alaska Charter Agreement
Corrosion - 2002 Meet and Confer IV

November 4th 2002

Outline

» Corrosion Monitoring
3 Phase production
. Inhibition
h Produced water injection system
h Seawater injection system
» Inspection Program
Internal
»> External
» Cased Piping Inspection
» GPB Structural Survey
» Incident Summaries
» Technology

»Summary

1) BIAICN ad Grfe V
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3 Phase Corrosion Monitoring

3 Phase Production WLC Corrosion R ats

« « m a X a vtdijoj

Nov 02 BP/ADEC Med and Canter (V 3

bp

PW System Corrosion Monitoring (o)

PW System WLC Corwtofl Rita

m jgw

Nov 02 BP/ADEC Mart and Confer IV



Corrosion Inhibition (0]
» GPU Chemical Changes

m January 2001
Multiple chemistry across slope . F].

m May 2001 o
+ Implementation Summer/Winter.cross GPB

h October 2001
+ Implemented blending from concentrate ,, >

» November 2001 ' e, . . n £
+ Single chemistry - winter version . d t*—t'*rl"
» January 2002 Yo WK -7
Moved to new chemistry - Par itioning characteristics
- t \Y and rtexi jv-~flr~-. *rtokj. | .
mprove proternor r system rtexi jv-"flr ( j » /SO /-VT,
> May 2002 ma.%— > . *
Summer version, QIVDI2Q-"j - . . L t .
Poie point (Pf m JA

November 2002

< Winter version, QXVC121
- Pour point -WF

NovO? BP/ADfC Meet and Conlw IV

Corrosion Inhibition Trends
Gooe™m Inhibitor [lug« and Concentration

— W8 m upd  aSefqum  Gssitargm

P Marq X+l Spd MG fog M) NG

BP/AOCC M«*t and Confer |V



2002 Flow Line Action Log | o)

» ER Probe Corrective Actions

jUiffilll: - G-

A 74 CafcUaoon adjustment’ igpd
AT4 Increased Corrosnnty Increase Cl by 5%
A 74 Test wt™ under injection Increase a dr 5%
04B Increased GomrsMty Increase CJby 5%
GHX 1 Increased Conowvttvy See Inspection Log
AT4 Increased CorrosMtv lroew a by 5%
If Y
> Coupon Corrective Actions U*.*,_e §]
equipment ID k*
140 Increased Comwvtty Increase atrr Ao
050 Inconsrstent Batcb Treatment Re*Jwdc*ed Batcli Program
140 Increased CorrosMty Increase a trr 10%
Increased Corros/wty Increase O by 10%
050 Increased CorrosMty Increase Q by 20%
t*7* o; BP/ADK Meet and Conte IV

SW System Corrosion Monitoring
SNSpUB WLCCr'fWton [Utn

Qutsrer Mir bpr—

Hr @ BIANCME ad Grfer v
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SW System Detailed Analysis

» Corrosion Mechanisms a . *J|**

h Oxygen cwnsion ! AX
Microbiological y 1999
» Oxygen /s 2000
» Drives corrosion in upstream 2001

» Microbiological A

»* Drives corrosion In downstream.
» Oxygen Control Actions
Set Oj control < 20 ppb
Mechanical fixes to tower

Oj scavenger
+ Continuous, addition
» Next Steps

Microbiological control

Nov 02 BP/ACEC Meet and Gonf>-r IV

FL
9.5
7.8
18
0.7

bp

O
WL* All
14 23
26 3.0
19 19
33 2.6

yFijooo 1 Ot ¢

bp

SW System - Microbiological Corrective Action

» Upstream
h Improved Corrosion Control
» Improvemen; dissolved oxygen control
» Downstream
h Inaeasing Corrosion
» Attributed to microbiological activity
» Microbiological - Corrective Action
» Doubled bioode frequency at mid-year
*« SOC ppm once per week

h Supplements' biocide treatments
. SIP to DS04
- slug with 500 ppm txaoe
+ Entire SW System
- a day soak with 500 ppm Mocide

Pigging increased
-» . Entire system pigged 3Q 02 - U Vrva-~
» Contributing Factors
» SW system shut downs for STP upgrade for PSI

« System upgrade for increased seawater rates

Nov 02 BP/ACEC Meet and Confer IV
]
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Corrosion Monitoring Summary

1999 2000

OlL FL Ave CR, mpy 0.3 0.4
% < 2 mpy 99% 97%

OIL WL  Ave CR mpy 0.5 0.7
% < 2 mpy 96% 92%

PW =8 Ave CR, mpy 0.5 0.4
% <2 mpy 93% 94%

PW WL  Ave CR, mpy 0.6 0.5
% < 2mpy 95% 97%

SwW L Ave CR, mpy 9.4 7.8
% < 2 mpy 0% 0%

SW WL  Ave CR mpy 14 2.6
% < 2mpy 88% 64%

» 2001 to 2002 Summary
*¢ 3 Phase (OWG) - Largely unchanged
Produced water - Performance improved
» SW Systems - Needs improvement

Mov 02 BP/ADEC Meet and Confer IV

Inspection Program - Well Lines

GPB Well Pad/Drill Site Pipelines
Impede" Heawre * Imemjl Corrosion

19% b 197 B Ve
02 BP/ADEC Meet arxl Ca.fer IV

.3

4£ tl

2001 2002
oJ 0.4
98% 99%
0.6 0.7
93% 91%
(05 0.2
93% 100%
21 0.3
86% 97%
18 0.7
100% 100%
19 ' 33
67% 33%

P-jlxt’j

Injafflon
mawwsU@o

xa APno r



Inspection Program - Flow Lines

GPB Qross Country Pipelines
Inspection Meesure « Intemal

o ININLET

\wr W 19 Xno _m qq

'\m BP/A06C Meet and Co v 13

2002 Flow Line Action Log Il

» Inspection

Iguipmont ID Cause Act>on
096 Increased Corrosnnt> Increase Cl tv 10*>
M-36 Increased Corrowrty Increase Cl try 10%
GHX-E Increased Qxrowitv increase Cl try 10%
PW System Changed Upstearn Cl Changed Upstream Q 1Q02
SW System Biocde rate k>v Increased Bioode

BIATCM ad Qi vV n
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Smart Pigging Program

» GPB Scope 2002

»* 16* Produced Water Supply
¢+ Flow Station 2 to Drill Site 3

‘mj >*- - Untfh - 2.9 ttes (15.521 It)

+ Flow Station 2 to Drill Site ¢
- length - 1.3 miles (7,077 »)

+ Flow Station 2 to Drill Site 9
Length - 3.2 miles (16,882 It)

h Report Status

+ Minimal internal corrosion/moderate external corrosion
+ Proofing/validation of anomalies scheduled In 2002-03

» ACT Scope 2002
s 14" Three Phase Production' ft

K Pad toCFP
Lengft - 4.8 nuies (25,175 ft)

» Report Status

+ Minimal external corrosion/Extensive internal corrosion
+ Proofing/validation of anomalies in progress

» FFS - Anomalies added to NDE program
m BP/AD6C Meet and Confer IV
Av r) Cl-- g 11
Vf V.
rExternaI Inspection Activity
GPB Pipeline TRT Inspection Summary
1 < ‘aUCL 1 i
v f N
IVc_ W o CUx-4y— 11VA-

hp

Inert* PW * Mypcarg

T>*rt*l Future MJIWI

hp

t (,***_

ILi
Lt

U**lll
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Ajr re <'frlem

viva I vy vinam A
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Leo- CC"-V.
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GPB C?sed Piping

» Inventory

»¢ Completed field -wide review
h Established casing Index/register

» Location Identification

»» Crossing identified on aerial

» Applicable Technologies

** Guided wave

Switched to magnetostrictive
Established permanent monitonng

- Atdetected momalies oencfuocarnu)

» Electromagnetic wave

hp

Ongoing test/evaluabon program c
» Status |
*
» 90+% complete with 1 year remaining on 5 year program - cll ( ( Cl- <
Nov 02 BP/ADIC Meet and Confer IV ]7
c < Ic A VvV e “T C
v A
c M £1 L. AI( 47 < iM
-T— 0 -~
hp

Cased Piping - Long Range Inspection

» Guided Wave Technology

h Two concepts for excitation and reception of guided waves
Ongins differ but concepts are applicable for long range inspecbon
- Electromagnetic coupling (e.g. magnetostrictive, EMAT)
- P eto-electric coupling (e.g. strain gauge, comb)
» Comparison of Techniques
« No significant difference observed between the 2 concepts with respect
to false calls and probability of detection
- GPB Trial November 19. S
- RTD for PRCI/AGA August 1999

»» Strategy Shift
+« Permanent/fixed monitonng of magenetostnctive sensors
- Increase confidence in repeatability tests, reduce false positiv e
- Monitor change/growth -vs- Isolated evaluation
- Cost control; single installation, unnecessary excavation

@ BP/ADEC Meet and G&F# IV

WX A



GPB St jctural Survey

» Field Observation
m Recurring program
» Opportunity program
» Recurring - Walking Speed Survey
Five year recurring program
2002 « GPB East Cross Country Pipelines
*« 2003 - GPB West Cross Country Pipelines
2004 - GPB East Well Pads
2005 - GPB West Well Pads
*« 2006 - Lisburne Cross Country Pipelines/Drill Sites
*« Repeat Cycle
> Opportunity Program
h Secunty
Operators
» FFS f w c

ia Anomalies added to ongoing FFS program

tiovoz BP/ADEC Meet and @Nla IV

Kuparuk Flooding

Food water behind East channel bridge
of Spine Road
» Historically not flooded to the same extent
Water levels high enough to submerge flow
lines between M-pad and GC-2
» Two 3-bundle lines were the only
equipment with observed damage
»* Flooding caused the bundles to shift

>

M

Misc. msulabon damage/wetbng
w One anchor locabon where each of the bundle
lines failed to re-seat properly

» Actions
»» Engineer review
» Insulabon & Anchor repair
GJl inspection scheduled 2003

Novol BP/ADEC M«« and Confer IV

A 5cc

Complete

19

bp
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2002 Leak/Spill Summary

» Leak/Spill Location Summary

Affected Surface

Internal External
Well Une 2 1
Flow Une - 1

» Leak/Spill Mechanism Summary

Mechanism
co02 Erosion CuUl

Well Une 1 1 1
Flow Line - - 1
> Leak/Spill Fluid Summery
Service
Prod SW PW
Well Line 2
Flow Line

BP/ADCC Meet ana Confer IV

Nov 02
H-21 S-Riser
Inspection
> Prior inspections
m Okxaboro by RadograpfTy
+ No damage <yta\cF ttvsn 20%
Well Head Corrosion Inhibition
* normal location *95% WOA
Bleed ring
Companion flange
>¢ 32 exceptions < 5%
Continuous a on Sriser
System Breakdown
w Upper elbow risk not recognized -
m Inspection/(rttigation program
Not syncfxonired
w Inhibitor Injection Point not moveO
Corrective Action
>¢ Short term + complete
[ ] ﬂspected. PB s-rts"s '/ *'*
[ ] Iqﬂ
IS i t
Long term -ongoing
Move corrosion Inhibitor injection fcotioos
Nv@ BIATCME ad Gria W

bp

Cu!

21

KgaMl.ImJ.Bfa.

« Bieednng

« Coinp. Flange
95% en WOA

Actual Inj. Loc
« Batch In), loc.

L TNl

y RT Bottom Elbow

e <20% damage
« No change since

2



bp
13-12 Well Line o)

Incident Summary
May 31st small leak detected
h Une shut-in and Insulation removed
Inspection
» Failure caused by external corrosion
* Weld pack in saddle
+ 7:00 to 10:00 dock position
+ 8'x 10" network with pinhole leak

Corrective Action Plan
Complete line review performed
All insulation joints
» Sleeve repair leak location
+ No addition-- Jeeves required

lev

m BP/ADEC Mrn and Confer IV



Z Pad Large Diameter Flowline

Incident Summary
October 4th a small leak detected
»» Line shut-in and tnsulaDon removed
Inspection
A breach found In insulation at low
point drain
Failure caused by external corrosion
Corrosion network present 360°
* Leak at 12:00 o'clock position
Corrective Action Plan
» Inspect adjacent pip.ng
» Sleeve repair leak locabon

BP/ADEC Meet .v«d Cnnfft IV

Technologies for Corrosion and Integrity Management

A P A lex CW o *
» PDT/MIMIR
m & . Paperless environment R
. Improved access to data
LK - j - Electronic Versus paper copy
Kfcuv*-  * B » Remote Access Technology (RAT)
Altemabve to access via scaffolding ‘ v>

Use of ropes to access equipment and piping [
» Remote Operated Vehlde (ROV)

Inspectton of firewater and raw/potable water tanks

Used for sediment removal

Capable of performing visual and UT inspections
» Digital Radiography (ORT)

100% use of technology by OC across BPX assets

* Reduced HSE nsks
- chemicals, radiation exposure

Multi-location access to images

Nov 0J Uf/ADEC Meet and Confer IV

Rufxurt area

bp

e
rF
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Summary

» Internal Corrosion
»» 3 Phase production - largely unchanged
»» Produced water - improving
Seawater

Oxygen control « dramatically improved
Microbiological control - biocide dos-'ge increased
» External Corrosion Tiev'
h YTD approximately 3 times historical average
» Incident Summary
» YTD 50% internal/50% external 1A
» Cased Piping
h In year 4 90+% complete of 5 year program

» Technology - Wvj/MD " Vu- Yo f

(2 BP/A06C Htti and Conte V

/- c» t

ktvrj

t

bp
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ConocoPhillips

Greater Kuparuk Area

Commitm ent To Corrosion M onitoring

O verview

presented to the
Alaska Department of Environmental Conservation
4 hMeet & Confer

November 4, 2002



Inspection Results
Internal Corrosion CO”OCOPhl”lpS

Cross Country Lines

Corrosion Is Under Control

s Exceeded RTR goal of matching 2001 footage 2
Over 30,000 ft of over 233 lines inspected (RTR and RT) through 9/30

S

s Integrated Turbulent Area Inspection Program

s 0 Leaks, 0Saves through 9/30
Smart pig of water lines >10” appears feasible - evaluation ongoing

Internal Corrosion Spills
- Cross Country Lines

1994 Spill 24" 1Y/R Crude CC Line

RT Footage



Inspection R esults

Internal Corrosion ConocoPhillips

Well Lines

Internal Inspection Focus Area

On schedule with 2002 goal to complete all .312” lines.

Over 12,000 ft of over 448 lines inspected (RTR and RT) through 9/30
s 12 lines required repair through 9/30 (4 injectors, 8 producers)

s 2 Leaks, 10 Saves through 9/30

s Pursuing expanded inspection scope @ DS 2T

Internal Corrosion Spills

- Well Lines
98 Spills  1L-1 6”WI
1L-3 6" WI
1A-9 6" WI
2000 Spill 1G-8 6" PC

2002 Spills 2A-18 6" PC
2T-13 6” PC



Inspection R esults

Internal Corrosion ConocoPhillips

s Continue to Focus on and Inspect Well Lines
- Inspect next 100 highest priority well lines.

Priority based on wall thickness, age of line, and time since previous inspection

s Maintain Inspection of Cross Country Lines t w

J,
Inspect roughly 15,000 feet by RTR

Complete backlog of “Turbulent Area Program” inspections (formerly called “Elbow
Inspection Program?™)



M onitoring /M itig a tio n
ConocoPhillips

ResultS ¢ aAccom plishments

Monitoring:

s In the 3-phase production system, coupon general and pitting rate averages
remain under threshold limits and are trending down

s Over 90% of 3-Phase Production CC lines with ER probe rates < 2 mpy
s Corrosion rates on the water injection well line coupons have decreased

s Corrosion rates on the wet oil cross country line coupons have decreased
markedly

Mitigation:
~ Inspection data shows corrosion is under control in the cross country lines
s All inhibited 3-Phase Production CC lines with probe, coupon, or inspection

rates above thresholds had corrective action taken (inhibitor rates were

increased during 1st half 2002 opt cycle) * excluding test DSIR, which was pulled after opt
cycle and was ‘A’ grade (tn N c-j"-6*

N Continuous wellhead injection system installed and operating at DS1G

Additional Drill Sites installations funded: construction to start this winter



M onitoring /M itigation
Three-Phase Cross Country Lines

Three-phase Production Cross Country Line Coupons

30

a Overall_MPY m Pitting_MPY

25

sur*irTiary

YTD2002

Pull Year

s Coupon average corrosion rates in the 3-phase production lines have improved
due to optimization cycles and perhaps change to RU276 - IV

Coupon corrosion rates are a conservative measure, and are an advance indicator
Inspection data shows corrosion is under control in the 3-phase CC lines

- Less than 5% of repeat inspection locations showed increases

A NuT



M onitoring /M itigation

Wet Oil Cross Country Line Coupons

Pull Year

Water Injection Well Lines: =>=>

Coupon corrosion rates have decreased
slightly YTD

Past upward trend is currently reversing

ConocoPhillips

<=<= Wet o0il CC Lines:

Wet oil lines coupon corrosion
rates have decreased markedly

24” wet oil line removed from
service in 2001

16” and 12” wet oil lines coupon
corrosion rates are lower - more
effective inhibition

Pull Year



M onitoring /M itigation

WI Cross Country Lines ConocoPhiIIips
Water Injection Cross Country Line Coupons
O Overal_MPY m Pitting_MPY
S U m
YTD 2002 )
i, £
° (7>
T A (WP
Area of Concern ot ustl

s Coupon average corrosion rate* In the water Injection cc lines have increased \r
[

s Average affected mainly by a 3 lines at CPF2. Field average pitting rate excluding"
“pbad actors” falls below threshold.

s Recent inspection data from the 3 CPF2 lines shows only minor damage (worst
case B grade)

tx-

s Nevertheless, work is underway to find the cause
-Itfxt' A~ PA | AUy u*/
8 Aa'l *s Ic3 L

>5<



Monitoring/ M itigation
ConocoPhillips

s Find more effective corrosion inhibitors

- Implemented RU-276 field-wide in first quarter of 2002

Previous upward trend in coupon rates appears to have turned

Field test completed at DS1R yielded good quality data

- New lab screening process implemented with good results
s Implement wellhead continuous injection
- New system is pumping corrosion inhibitor at DS1G well head
locations.
- Technology evaluation in progress (automated system)
- Starting construction this winter at additional drill sites.
s Schmoo B Gone Test Update

- Capital project funded and in design stage. | (V U



Number o Leaks & Saves

10

In spection

External Corrosion

Historical GKA External Leaks and Saves

t 40008
35000
+ 30000
* 25000
+ 20000
+ 15000
10000
5000

-0
1997 1998 1999 2000 2001

Year

Novd\‘%’,ehSH c

R esults

ConocoPhillips

NENS C .OAN-

External Corrosion Line

1995

1997

1999

2000

Failure History

2C-04 Well Line

2 ea. 24" Crude CC Lines
(Weld Pack @ Saddle)

1A-15 Well Line
(Weld Pack @Saddle)

2X-16 Well Line



Inspecticfl

CC Lines External

Historical R iults -Weldpacks Over Tundra

40000 Z)
IWP* TRFd M W P 'l Conoded \ Corrodort I)
35000
16
®
14
25000 ]2i
PA11) atu

15000 )

5000

1995 1996 1997 1996 1999 2000 2001 2002

Lot 77 Wil i m
#

CC Lines On Pad:

TRT’d 2542 on-pad cross country weld packs
YTD, exceeding 2002 FY goal of 1780

91%0 of on pad cross-country line weld packs
have been TRT’d to-date

The %corroded weld packs found has
dropped slightly, -1.8%

11

Results

Corrosion ConocoPhillips

CC Lines Over Tundra:

Initial TRT inspection of over-tundra CC

weld packs and refurbishment of heavy wet
and corroded weld packs was completed

by YE 2001. Final walk down verifications

are underway. ijiUu Iﬁ (11 uL

Began initial recur effort in 2002, targeted
medium-wet weld packs in saddles from

initial survey N

_ v & > e R
Increase in %-Corroded was expected due
to target population A

Historical Results -Weldpacks CC On-Rad



Inspection R esults

Well Lines External Corrosion ConocoPhillips

Historical Results - Weldpacks Well Lines

6000 T

IWP's TRTO iWP's Corroded % Corroded

5000
4000

g 3000 3

2

2000 :
100

1995 1996 1997 1996 1999 2000 A01 .00
Veil Lines :
TRT’d 3007 well line weld packs YTD T

On-track to reach 2002 goal of 4000 weld pjcks TRT’d
55%06 of the well line weld packs have been TRT'd YTD 2002

Goal is to complete well line weld pack TRT baseline inspections by YE 2005

Continue to monitor %-corroded and respond to trends

12
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Inspecrc>n R esults

Below Grade Piping Conoadphillips
: 2 YID
et G oal of I nspecting All Priority 1 P ipes
-t h
Inspected all 130 previously un-inspected priority 1 locations with PTI/TWI
t™ a,.
A
8 cased pipes were excavated (goal was 5to 9) ( NN

- 2 had severe to moderate damage (1 internal, 1 external).
The external damage was sleeved, the internal damage was replaced/upgraded

- 6 had minor or no significant corrosion
8 Refurbishments, 2 Saves, No Leaks
Completed Annual Visual Casing Inspection; cleared all obstructions

Will share BP’s evaluation of Magneto Strictive technology from B&E
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Inspection R esults

Below Grade Piping ConocoPhillips

Re-inspect roughly 60 priority 1 pipes
- Inspect using PTI and/or TWI technologies

Complete initial inspection of all priority 2 lines ~ 115 lines
Mostly atmospheric/low pressure flare/gas lines - Inspect by visual

inspection and “sniff’for gas

- Selectively use PTI and/or TWI technologies where warranted

Prioritize and excavate lines as appropriate ~ 5-9 lines

Work with equipment vendors, Phillips R&D, and BP to improve
technology, and explore new technologies
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Inspection Results

Below Grade Piping

Note: The only uninspected priority 1 lines are those that are newer than 10 years old
Previously

All Lines in GKAZAOA Inspected _ Uun- Unln_spected
Thru inspected Total Lines
Inventory . .
10/31/02 Lines Inspected in
2002
Priority 1 Oil 331 44 375 38
Priority 1 Non-Oil 226 17 243 92
Priority 2 Oil 1 18 19 0
Priority 2 Non-Oil 0 o8 98 0
Priority 3 Qil 1 21 22 0
Priority 3 lines Non-Qil 2 13 15 0
2002 Total Inventory 561 211 772 130

ConocoPhillips



N

ConocoPhillips

S tructural C oncerns

Subsidence Mitigation at the Drill Sites
Existing Well Upgrade Program - 2002:

* Installed approximately 53 floors with pipe supports > "t
- Drill Sites 1A, 1D,2T,3F, 30, and 3Q © -emf " Al

~  Installation of approximately 23 heat tubes in progress at Drill Sites 1D & 1R
Heat tubes are used to keep the ground frozen or to re-freeze the ground where it has

been thawed

7~ Installation of permanent fixed pipe supports in progress at Drill Sites 2K & 2M

New Wells & Producer to Water Injection Well Conversions:

s New wells had heat tubes, and floors with permanent pipe supports

7~ Producers converted to water injection wells, and EOR conversions were also upgraded
with heat tubes and floors with permanent pipe support (approximately 15 heat tubes)

Effectiveness/Monitoring

s Periodic subsurface thermistor monitoring indicates the heat tubes are achieving the
desired results, showing the expected thaw bulb contraction

16



™ S tructural C oncerns ConooJdh

Subsidence Mitigation at Drill Site 2M

Kuparuk Orillsite 2M, Thaw Subsidence Project

Measured Soil Temperatures Between lleutpipe Casings
Measured Soil Temperature

20F 25F 0F BF 40F 45F 50F 5 F



S tructural C oncerns N

ConocoPhillips

Wind Induced Vibration

S

18

Progressive improvement since program inception -1991
> PVD elastomer improvements (Gem ation I, II, Il & IV elastomers) - er*1 " U
FVA development

o Ab'v* le'*¥ 1nr t
< Eliminates elastomer problems N N

Decreases maintenance
e Decreases device failure frequency
e Increases system performance

Annual PM conducted by Engineering & Operations to review all existing PVD/TVA
installations and to repair/replace any deficient devices

WIV study on 12” and 14” Alpine Pipelines (November 2000 - November 2001)
>  Existing WIV Mitigation Program performs as designed
> Design wind fan criteria valid (N45°W-N30°E) ( p!&

NO failures attributed to pipelines employing PVD/TVA devices since program inception
> 2X failure in January, 2002 (small LOF il? V\I/eld root) Y1y A

= 1° outside wind fan design criteria

 No PVD/TVA devices installed prior to failure



S tructural C oncerns

ConocoPhillips

Wind Induced Vibration

s Identified 6 cross-country pipeline routes within design envelope requiring PVD/TVA

devices
> Design/installation in progress
A "\
> DS3N to be monitored - falls directly on N45°W periphery of design envelope

~  PVD/TVA installation effectively remediates initiation and/or propagation of any indications
or defects

> Vibration P-P amplitude limited
> Stress range limited
S Quantitative & Qualitative Assessment
> TRT, VT - (435 weld pack locations - 70 locations wi C-rank & D-rank damage)
> UT - (22 locations -1 locations wi C-rank damage)
> RTR - (Aggregate total of 10,892 ft - 11%0 worst-case wall loss) A
> Exhaustive NDE techniques during construction
> Tough, ductile materials (Specifications, g/)N, CTOD}fhardness, etc.) '

> Continuous improvement of PVD/TVA system performance

> Regardless of pipe wall damage mechanism, no failures have occurred since
program inception validating the remediation effectiveness of PVD/TVA installations
19



S pills/Incidents

External Corrosion

* No incidents to report

Internal Corrosion

e« 2A-18 Well Line Leak at Cosasco Fitting/Elbow (4/7/02);

e 2T-13 Well Line Leak (7/25/02)

Other Structural

*No incidents to report

20
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S pills/Incidents

6” 2A-18PO Well Line Leak 4/7/02 ConocoPhillips

thym<rui»< he fmfry w mlj-mMmur MU r«w <*e ~>Uitvrttw »««Mm Wrtlfcp
Scenario:
Leak area was a pinhole located just above the
weld, where a thread-o-let used for Cosasco fitting
access was located ina 90° elbow
1200 gallons of product (8% oil and 92% produced
water) on-pad
«> Cause appeared to be flow-assisted corrosion in
flow disturbance area
All Action Items Complete:
S Inspected remainder of 2A-18 well line prior to returning to service
e Post-spill inspection of well line showed no areas required repair, other than leak locat' |
Completed survey for similar locations at all Drill Sites (283 locations) Cti "t
V. tiw. viTlv

Completed RT inspections on all 283 similar locations on 6/22/02 '‘HV
e No repairs required due to this corrosion mechanism o ¢~
reoiv el dae

e Two repairs due to other causes (questionable original weld, deteriorated threads)

N Inspections confirm theory of isolated mechanism
Added these locations to recurring interval survey for each well line

21



S pills/Incidents

6” 2T-13 PO Well Line Leak 7/25/02 ConocoPhillips

Scenario:
Leak occurred shortly after shutting-in well at manifold building

Leak was isolated within 5 minutes by closing wing valve at wellhead
10 gallons of product (41% oil and 59% produced water) spilled, contained on-pad
Leak occurred in 0.375" wall thickness section of line at a weld pack

Completion of investigation delayed due to lack of access

Background/Inspection History:

Pre-spill inspections on this line consisted of:
- wela-packs
- branch connections (part of 2A-18 follow-up inspections)
. Piping was originally installed at DS 3.7, then reclaimed for use at 2T-13 in 1996
- Pipe was new when installed and abandoned at DS 3. cW L AT |
- Condition of pipe when installed at 2T-13 in 1996 is unknown . rro- A

Based on age (6 years) and wall thickness of 0.375”, this section was not scheduled for initial
internal inspection until 2004.

22



S pills/Incidents

6” 2T-13 PO Well Line Leak 7/25/02 ConocoPhillips

Post-Spill Inspections:

Post-spill inspections initially limited to accessible areas:
-Showed substantial, but non-derating damage on 0.312” wt section
-Showed only minor (<20%) damage in accessible 0.375” wt section
Access finally allows completion of inspections (October 2002):

-Showed cause to be severe internal under-deposit corrosion, evident throughout
the 0.375” wt section

-Low fluid velocity is causal factor (??7?)

Action Plan:

Evaluate replacement line size for well 2T-13 to minimize under deposit corrosion when w*.
is placed back into service - Complete (4" piping will be used) N

Inspect all well lines at DS 2T for internal corrosion, to determine ifsimilar conditions exist
Based on inspection results, determine ifinspection criteria across field should be modified

Target completion March 2003



C U I-B uffer S pike Test .
ConocoPhillips

CUI Buffer Spikes installed at 76 test locations in fall 2002
Initial pH readings found at 6 to 7 pH

Follow-up pH testing and evaluation scheduled for summer 2003

J-01i I



Background: Buffer Spikes
ConocoPhillips

Buffer spike:

stick of sodium phosphate (a
buffer salt)

Dissolve into weld pack
moisture

Create an environment with a
stable pH of about 10 (basic):

25
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Backgiound: Corrosion Rate conocophillips

Steel corrosion rates decrease as pH increases

(Alkaline solutions slow corrosion)
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BP and State of Alaska Charter Agreement

Corrosion Monitoring Review 2002
Meet and Confer V

April 28th, 2003

Outline

» Corrosion Management Program/Objectives
» GPB

» 3 Phase Production
Weight loss coupons
ER probe
Corrective actions

» Water Injection Systems
Weight loss coupons
Corrective actions

» External Corrosion
Inspection
Cased Piping Segments

» ACT

» GPB and ACT Comparison
Size and cor, oslvtty

» ACT Highlights

m Selected corrosion management examples

» Summary

Al 208 ERACEC Mgt and Gorfer V 2



Corrosion Management Program

Objectives

k Strategic Objectives
and Targets

» Minimize HSE Imparts
Corrosion loss of containment

U
O s o implemen
i WE= .

h Rt-for ser_w_ce I_nfra_structure Con**, Mitigaten station

Remaining field life

With gas sales 50+ years

Evaluation

h Infrastructure Integnty

Satellite fields Step Program Elements

Use of existing Infrastructure Plan Objective

Program objective and purpose

» Future Major Gas Development F-!-e?frogremtance meutc

Utilize existing facilities Do Implementation

Plan to achieve objective
Check Evaluation
Method to evaluate performance

Act Corrective Action
Correct deviation from target

Gas sales demands longevity

Apnl 2003 BP/ADEC Meet and Confer V

bl.I

System-by-System Review

» Elements of Long Term Fitness For Service
h Corrosion monitoring
h Inspection
Condition
Increases
kk Mitigation/corrosion control
» Weight Loss Coupons
>¢ Flow Line
kk Well Line
» Inspection Increases
k» Correlation between inspection increases and WLC
k Equipment Condition
kk Increases and condition correlation
k M itigation
kk Correlation between corrosion rate and Cl concentration

Auil 203 BRACECMeet and Qonfer V



bp

mtfti

3 Phase Production 0

» Weight Loss Coupons
h Flow lines
Well lines
» ER Probe Example
» Corrosion Inhibitor Injection
h Concentration
h Water rates
» Monitoring Corrective Actions
ER probes and coupons
i Inspection
h How and well line summaries
> Inspection Corrective Actions

i 3 Phase Inhibition Summary

April 2003 BP/ADEC Meet and Confer V S

np

3 Phase - Flow Line Coupons

im M) [«M Im im \m [t i*n «oc net aoj

Apil 008 ERACEC Mgt and Gorfer VV



3 Phase - Well Line Coupons

m 2

April 2003

ivn

iw» iw? tm w ~ 2001

BP/ADEC Meet and Confer V

ER Probe Example |

Ail 208

Anpi om-*

Q. —Fi

H~tcamr

K
I>XG

BYADEC Mt and Gonfer V

2002

bp
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ER Probe Example 11

Ky 1* U tug tap

April 2003 BP/ADEC Meet and Confer V
bp
Monitoring Corrective Actions 1

CNN Adin
AP tocraated Comnty  Icmtod Giby4*
APad  tficmtad oAy  memtad A byiX
memitd Goramty — incraatad A by 6
QHXE  incmitad Grwwy S TeblaH4
APad  mrraatad Gavrtway  encroetad A by 3%
aDM  tnoragted Comonfy — encmitad bon J to4 god

» ER Probe Corrective Actions

Eotrtprvert ID e Adion
(614 frormeiedCrTat™)  Howdn) Uby 10%
» Coupon Corrective Actions auo batVedComeaMy  *atattdC! by 10*
Q0 InetdadQomaiAly  toasmed A by CTA
fPRd tocmtadCannvly SaTabstVi

Satwitv - QHodoctoQeal - Mpla

April 2003 BP/ADEC Meet and Confer V 10



Inspection Program

Inspection Corrective Actions

Equipment ID

Ds09

MPad

F Pad

GHX-E

Nsystem

SW system

Caine

Increased Corrwvty

Increased Corrosivty

Increased Com»iv«y

Increased Gomwvrty

InaeaswJ Conosrvrfy

O/HKTOtWIONCJI

Action

InrreecJed Q dy 10%

IncreasedQ dy 10%

Increased Q dy 10%

Increased Q 25%

Mofcpie

Multjpie

Al 208 BRACEC Mbet and Gorfer V



Corrosion Inhibition Summary |

maUttr (fan tur<)

i«n in

April 2003 BP/ADEC Meet and Confer V

Corrosion Inhibition Summary Il

Al 2003 BACEC Mest and Corfer V

bp

«

13

bp
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Water Injection Systems

» Flow Line Water Injection
m Mixed service
» Reporting Format
h Single service
h Service plurality
» Weight Loss Coupons
H Produced Water system
h Seawater system
¥ sw Mitigation
» Oxygen oontrol
h Biocide and corrosion rate
¥ Inspection
h Flow and well line

April 2003 BP/ADEC Meet »nd Confer V

Water Injection Flow Line

. ... . ... m m
Ma im v im im W

oah

AO AV LK A
) m m
w ™ XD Ml

April 2003 BP/ADEC Meet ind Confer V

br



Well Line Reporting Format Change

» Follow-up to 4Q 2002 Meetand Confer Session

» Subsequent BP Activities to Address ADEC Concerns
m Investment In IT technology

» Dynamic link production database with corrosion and inspection database

h Positive -
Can now reportfetailed service changes J
Improved data qualify and tracking

> Negative
. Change In reported results format

» Proposed Change to Reporting Format
»* By Report Date Mid point of the exposure period
Date In + (Date Out - Date In)/2

» By Service Type (a) Ave corrosion rate with 100% exposure to service

(b) Ave corrosion rate with simple service plurality

April 2003 BP/ADEC Megt and Confer V

PW System - Well Line

— kg CEPnt
<6 I
inn im i im Im W 1m im @ m
April 2003 BP/ADEC Megt and Confer V
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SW System - Well Line - Corrosion Rate

sy C* ( w9

in iti iw im im nr % im m m
April 2003 BP/ADEC Meet and Confer V



2002 Oxygen Control

April 2003 BP/ADEC Meet and Confer V

Biocide and Corrosion Rate

April 2003 BP/ADEC Meet and Confer V

bp

tip



Flow and Well Line Inspection
o

Wy n
April 2003 BP/ADEC Meet and Confer V

External Corrosion Inspection

Apil 2003 BRACEC Meet ad Gorfer V

24

bp



Cased Piping Inspection |

9 rwMM)Tcort
)
£vo H
i
April 2003 BP/ADEC Meet »nd Confer V

Cased Piping Inspection 11

91

Anil 2008 ERACECMeet *rd Gorfer V
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2002 Program Performance |

> 4 Corrosion Related Leaks in 2002

Service Location Type Date
F-48 S-riser  14-Jan-02
H-21  Seriser  18-Apr-02

AN

3 phase production WL 14-Jun-02
ZLDF R 4-Oct-02

Surface Service
Int Ext OIL SW/PW
WL 2 1 3
FL 1 1
» Repairs
78 repairs

. 57-external corrosion
. 20 - intemal/erosion
1- mechanical damage

April 2003 BP/ADEC Meet and Confer V

.*002 Overview

» Maintained Three-Phase System
» No impact as a result of chemical change

» SW/PW Program Improvement
* Seawater

Mechanism Volume
Erosion UsS gal
Int 84 gal
Ext Igt
Ext 4 gal
Mechanism
CO2 Erosion CuUl
1 1 1
1

. Performance improvement from implemented corrective actions

. Additional actions as required in 2003

* Produced water
. Supplemental corrosion inhibitor

Improved compatibility of upstream inhibldon

» Inspection Program

h Implementation of expanded External Corrosion Program

. ~43,J00 items versus historical ~ 13,000

h Baseline i 'spection of oased piping segments

. ~269 segments to be Inspected in 2002
. On target to complete baseline in 2003

Aril 2003 BRADEC Mt ad Gorfer V

bP



bp

2002 Corrosion Rate Status Against History

m m axat

*1 SNAWCA */ #1!
JAW Awat

R WM ancr 1
ROMawat

< 4 « 0 « . u
Gttmim IUI* mpf
April 7003 BP/ADCC Meet and Confer V 2

bp
GPB 2003 Goals and Objectives

» Corrosion Monitoring
» Coupon - no significant changes
» ER probes - no significant changes
» Inspection Program
» No significant changes planned for 2003
» External Corrosion Inspection
» Weld pack inspections ~35,000
» Cased Piping Inspection
h Complete baseline assessments
» Chemical Mitigation
h Large scale changes - none planed
» Tesbng/field trials - significant activity planned
» Technology
h High speed/sensitivity ER probes
» Remote tank strap reading — C | f/0vc

April208 1 1 “o/ADEC Megt and Confer V K1)



Alaska Consolidated Team (ACT)

» Producing Fields

» Endtoott
» Milne Point
h Badaml

h Norths*ar

Meric AT GPB (ACT”?T%)

Production T/am~ 4 2

» Relative Comparison
» ACT smaller than GPB

» Differences in age
» Non-common Carrier FL

Rlend MWt 230 145
Nonveu ,noneamer R 16 130
Acreage 8000 203000

* None at Northsb..
. None at Badami

»> Materials of construction

April 2003

BP/ADEC Meet and Confer V

Relative Corrosivity of BP North Slope Fields

Material of Construction**’

Rad AudCraradeidics Raddin Injedion
Feld  HQ® T°F R W n WA

B 70
BD 1]
MU a7
NorthsUr -~ OB
Badam 03

Al 2008

2 H  osti csha’ csta (Sl
B H DS DS  CSICl cs*a
5 M s a* cs*a cs*a
5 M  csta NA HA NA
0

L S NA NA  NA

BERES

iM, a Nanton ﬂ|]|— A |u£[|j«t|£
b#fﬂe a %@ Ingar
m 0] I Ed

BRACEC Mt ard Grfer V
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Endicott Overview

» Production System
h Primarily Duplex Stainless Steel
h Exce ptare the cartxxi steel C-spools
> Veloci* monitoring
. Inspeo n program
. Manage to repair/replace
» P\., SWInjection System
h Inter-Island Water Line (IIWL) main concern

. Control by:
- Maintenance pigging
- Biocide

- Inhibition (Increased In 2003)
» External Corrosion
» Primary 2002 focus on common-carrier oil sales line

Apnl 2003 BP/ADEC Meet and Confer V

Endicott IIWL Quarterly UT Inspections

Al 2003 BAEC Mt &, 1Qrfer V
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bp
Milne Point Unit Overview 0

» Production System
» Initiating Inhibition program - a
. K-Pad flow line initiated in 2001
New 5-Pad designed for inhibition
. Remaining facilities under review for inhibition

- Row ch.aracteristics . o
- Inspection and corrosion monitoring data

» Water Injection system
» Inhibition initiated in 2000
» Along with more aggressive maintenance rgging program
h Significant decrease in corrosion activity
» External Corrosion
h Primary 2002 focus on common-earner oil sales line

h Five excavations on I-Pad
. 70 inspection Items - 8 with corrosion with < 20% wall loss

April 2003 BP/ADEC Meet and Confer V K

bp
MPU Produced Water Corrosion Rate Trend

ms im H il pil) fa |y

Apni208 ERACEC Mgt ardl Qorfer V



Badami and Northstar

» Badami
h On production since 1998
»> Production well below expectabons
» No water Injection system
. Water cut <1%
» No significant corrosion experienced
> Northstar
* On stream In late 2001
h Continuous Inhibition into well production lines
h No water injection system
. Wate* cut <1%
h Corrosion monitoring program developing
» Inspection baseline and historical record being established

April 2003 BP/ACFC Meet and Confer V

ACT - Corrosion/Structural Related Spills

Service Leaks Saves Sleeves Comments
Oil Row lines 0 0 0
Qil Well Lines 0 6 0 Well 2-30 erosion
Water Row lines 0 1 0
Water Well Lines 1 0 0 Well 1-31 pm hole
GLT/MI Row lines 0 0 0
GLT/M! Well lines 0 0 0

Anil 2003 BRACEC Mt and Gorfer V
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ACT 2003 Goals and Objectives 0

» Endicott

h Inter-Island Water Une (1WL) and PW/SW well lines
Slight Increase hased on inspection data - Inhibitor Increase Apr-03

» Northstar

» Continue to establish corrosion monitoring and inspection history

h Inspection and mitigation programs responding as appropnate
> Bedami

h Relatively low corroslvity

>¢ No major changes are anticipated
» Milne Point Unit

» Continuing to build a more comprehensive baseline inspection

h Inspection and mitigabon programs responding as appropriate

Developing 3 Phase System Program
» Continued analysts of production now lines
Initiate corrosion inhibition as applicable

h Burted flow lines

Trial GUT technology that uses fixed monitoring locations

April 2003 BP/ADEC Meet and Confer V KY)

bp

Summary

Delivery of Objectives
* Long term fitness For Service
Corrosion Management System

*» Integrabon of key elements

Thickness - Inspection program

Rate - Corrosion monitoring %{%‘%

. Mitigation - Corrosion inhihition
GM Focus for 2003 OZ%M "oK G
m >-phase - Maintain performance 1 Gn” Mlg>>l" %m
m SW - DO and MIC control
>» PW - Monitor effects of chemical change fvaluation
ACT Focus for 2003
Badami - monitor fc status
» Northstar - respond to baseline data
»* Endicott - PW/SW injecbon system

» Milne Point- 3 phase production system

Amil 2003 BRACEC Meet ad Gorfer V



Commitment to Corrosion Monitoring
30 October 2003
10:00 am to 3:00 pm

ConocoPhillips Building 700 "G" Street
Conference Room ATO0-1167

2nd-Half 2003 Meet and Confer
(Meeting # 6)

Agenda

Introductions/Opening Remarks - (10:00 to 10:30 am)
* ConocoPhillips new staffing
e ADEC update on new staffing for Charter
e BP new staffing
BP Review (10:30 to 11:45 am)
Lunch in ATO-1167 (11:45 pm to 12:45 pm)
ConocoPhillips Review (12:45 to 2:00 pm)

ADEC (2:00 to 2:30pm)

Open discussion, questions, and feedback (2:30 to 3:00 pm)

ttudJ DL iV b'i

. Wt//?)

Clftt/wycjrtyv



BP and State of Alaska Charter Agreement

Corrosion Monitoring Review 2003
Meet and Confer VI

October 30*, 2003

f?2CUl fry, 6

Outline

» Corrosion Monitoring
» 3 Phase Production
. Row line and well line coupons
»> Water Injection System
. Row line and well line

» Internal Inspectior
3 Phase
» Water injection
» External Corrosion
» Cased Piping Inspection
» Smart Pigging Activity
» 2003 Corrosion Related Spills
»>Y-36 incident and follow-up
» Summary

Oct 2003 BP/ADEC Meet and Confer VI 2



Corrosion Monitoring 3 Phase Production

» Weight Loss Coupons
» Well lines
» Flow lines

* Monitoring Corrective Actions
h ER probes and coupons
» ER Probe Example
» Corrosion Inhibitor Injection
»> Concentration
w Water rates
» Inspection
w Flow and well line summaries
» Inspection Corrective Actions
» 3 Phase Inhibition Summary

QOct 2003 BP/ADEC Meet and Confer VI

3 Phase-Well Line Coupons
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3 Phase- Flow Line Coupons

r\V(filp-

1997 Onward- Corrosion Rate Focus

AMAG  uptiolit iodk@fem

W [fM W 2000 2001 2002
Oct 2003 BP/ADEC Megt and Confer VI
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Flow Line Monitoring Corrective Actions

» ER Probes

No.
Action 6
Action 3
Action 1

Equip 10
010

u3D
Y-36
01C
0Oosb
17D
F 49
16D

» Weight Loss Coupons

Oct 2008
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GPB Wide Corrosion Inhibitor Concentrations §

0

il- \ Bpm I *qv ¢

mi&y

Boha ke o0 T Age 20 U0 AQ hia oo
Oct 2003 BP/ADEC Meet and Confer V!

Water Injection Systems

» Flow Line Water Injection
» Mixed service
> Well Line Reporting Format
» Single service
»> Service plurality
» Weight Loss Coupons
» Produced Water system
»> Seawater system
» SW Mitigation Update
»> Oxygen control
h Biocide and corrosion rate
» Inspection
» Flow and well line

Oct 2003 BP/ADEC Meet and Confer VI 10



Aggregate W ater Injection Flow Line Coupons
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Oct 2003 BP/ADEC Meet and Confer VI

PW System -W ell Line Coupons
D

ARIYC A
g e
* G40 [en TO
f.
m
| i
1 . fz
» rﬂ?n—
0 * N A

q 4 % * % I D ¥ @
Oct 2003 BP/ADEC Meet and Confer VI

% m

A
fIfl AH
11

o

P A

a o

o

®

.

1

[o*>

WK

12



SW System- 2002/2003 Corrective Actions d

> Upstream Corrosion Control
h Improved dissolved oxygen control
» Downstream Corrosion Control
»* Improved microbiological/biocide efficacy
» Oxygen Control- Corrective Actions
h Set 0 2control < 20 ppb
. Mechanical fixes to tower
. Continuous 0 2 scavenger
» Microbiological- Corrective Action
»* Increased biocide frequency
« 2002 from once every two weeks to once a week
» Increased effective biocide concentration
. 2003 from 500 ppm to 750 ppm
+ Increases downstream biocide residual levels

QOct 2003 BP/ADEC Meet and Confer VI

SW System- Well Line Coupons
h
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Inspection Program w

» Inspection Activity (VI"A) a "UAT
m Internal
m External

» Internal Inspection

> 3 phase - flow ar  well line
. Flow line corrective action

» Water jection - flow and well line
» External Inspection

» Activity level
> Cased Piping Inspection

» Activity level

Type and method

» Smart Pigging Activity
» Spill Summary
* Y-36 Incident

Oct 2003 BP/ADEC Mest and Confer VI 15

Flow/Well Line Inspection Activity

MM iirt VA
MMIw ti'we

IMf

im i«<h iw; iw 10X /ool o/ to mo)

Oct 2003 BP/AOEC Meet and Confer VI 16



3 Phase Inspection Program 9)

VBt 1 NOXMWr

]
*» m m » 0 o rroigo)
Oct 2003 BP/ADEC Meet and Confer VI 17

Flow Line Inspection- Corrective Actions
» Inspection
Equipment ID Causa Action
V& Increased Cocrosivity  See ER Prabe Acoon log

16C/17C  Increased Corrostyity — Increased Cl by 5%
W7« Increased Corrosryity  Increased Cl by 10%

Gt 2008 BRATEC Mt ad Gorfer M ]



Water Injection Inspection Program

oWt S

External Corrosion Inspection

J 1000

1 I

Gt 208

TdA> THT Incpe<t'Clt
mNo of QU 0*m*gr Offrclrd
N Djmigf Tot*In<Q(fion
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Cased Pipe Inspection |

» Completed Initial Baseline Inspection
w Awaiting 2003 NDE provider(s) report

WM [0

m

Oct 2003 BP/ADEC Meet and Confer V1

Cased Piping Inspection 1l

> Inspection Activity
h Baseline plus repeat inspection

Gt 2003 BRACEC Mt and Grfer M
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Cased Piping Inspection 111

» Inspection Activity
» NDE Method

M ® a
Oct 2003 BP/ADEC Meet and Confer VI

Smart Pig Inspection
» Completed 3Q'03

Equipment Diameter  MeEME Lo o Service

ol / MR 2 035 ™MS*« RC pon
$% 2 @F s @ S
Y5 #  3m Y @ i
» Tentative 4Q'03
Equipment 1D Diameter vm  To Service
SPB B 03E AR @ o
Oct 2003 BP/ADEC Meet and Confer V1

length (mies)
5
6

6

length (mfcs)
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Smart rig Inspection 11 A A

» Interim Report
» 2 locations on PTMCLS01/02 A jjj/ ) P AP
» Field verification of interim repbrt (J*nage assessment |
. FFS assessed by PR-3-805 Modified Cntenon as cited in CFR 195
+ |l a location
- CUl damage - failed B314 80% critena
- Line Immediately shut-in and sectional repair completed
. 2nd location
- Coincident internal and external damage
- Fit-for-service with MOP greater than design

» Final reports
m Not yet received

» Smart Pig FollowUp
»> Validation and verification with NDE
» Results reported under routine NDE

Oct 2003 BP/ADEC Meet and Confer VI

YTD 2003 Spill Summary

» Spill Location Summary
Affected Surface

Internal L.vernai
Well Line
Flow Line - 1
» Spill Mechanism Summary
Mechanism
CO, Erosion CUl
Well Line
Flow Line - - 1
» Spill Fluid Summary
wice
Prod sW PW
Well Line
Flow Line 1

QOct 2003 BP/ADEC Meet and Confer VI



Y-36 Large Diameter Ffowline

» Incident Summary
Kk May 27* 2003 leak detected
» Line shut-in and insulation removed
» Leak occurred at caribou crossing
» Inspection
h Gravel and casing cut back apprx 8

»> Corrosion network pri_ent 3800
Leak at 06:00 o'clock position
. Network stopped 12" inside of insulation

k Cause
>> Failure caused by external corrosion
. Water ingress via UT insulation wincow'
k Corrective Action Plan
Kk Sleeve installed at location

K Additional visual/NDE inspection
. Similar configurations across GPB

Line leak and sleeve imtalabon

Oct 2003 BP/ADEC Megt and Confer V1

Y-36 Corrective Action Plan Scope

» Visual Inspection of All Below Grade Piping /ft

k> Observations recorded at each crossing

Insulation missing/damaged
- Evider e of corrosion/visible by-product

. Tide/watermarks
. Casing blockage/debris
. Casing overburden
. Non-beanng/unsupported pipe
K Review inspection history N
kk Audit cased pipe inventory records
k Additional 2003 Cased Pipe Inspection Over Plan
K All segments with missing insulation at or near crossing
h All segments with water/tide marks not examined in prior 3 years
kK Any segments resulting from audit not inspected

Oct 2003 BP/ADEC Meet and Confer VI 28

14



Y-36 Corrective Action Plan- YTD Progress |

» Visual Survey and Audit Completed

» Observed 31 segments with external corrosion at missing insulation

» All locations with missing Insulation identified

» NDE Followup
h 31 locations examined and prioritized by TRT
. 3 locations for immediate excavation/mitigation
. 28 locations added to expanded 2003 NDE program
» 3 Segments - Excavation/Mitigation
. Sleeve repair upstream/downstream 1 crossing (24" X-74)
i Replaced complete pipe segment ¢ 1crossing (14" NGI/CCP)
* Location fit-for service - 1 crossing (24" F-74)
» Additional 2003 Inspection Program
» Increased cased pipe IDE scope by ~200 segments
» Total 2003 program scope ~500 locations

QOct 2003 BP/ADEC Mest and Confer VI

Y-36 Corrective Action Plan- YTD Progress |1
»2003 Cased Pipe Scope Breakdown
No.

% Notes
» Electncal Pulse 207  41%
w Guided Wave 268 54% 28 with corrosion

All with missing insulation
Electncal pulse validation
h Smart Pigging 25 5% Includes Y-36 post spill
» Thermal Insulation
» Replacement of missing insulation at cased crossing
. On-going -75% complete 1>, »  C'f vfuV
» Outstanding Actions
> Awaiting final analysis of cased pipe inspection results
» Develop recommendation/priontization of reported damage
> Develop long term cased pipe program

On-going activity versus baseline
Monitoring versus discovery

Gt 208 BRATEC Meetard Gorfer M



Summary

» Internal Corrosion
m 3 Phase Systems
Lines showing sustained performance
Proactive process of corrective action
h Water Injection Systems

. Well line PW and SW systems improving
- Caution - SW system limited/preliminary data

Flow line water injection
- Coupon program showing improvement
- Discrepancy between coupon and inspection trends

» External Corrosion

»>On track fo deliver 35,000 locations in 2003

» Cased pipe baseline inspection on-track for completion by end 2003
» Y-36 Spill and Follomip Actions

» Significant increase in cased pipe effort

Oct 2003 BP/ADEC Meet and Conter M kil
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ConocoPhillips

Commitment To Corrosion Monitoring
Overview

‘ot

presented to the
! - . é /4

5hMeet& Confer

April 2003



ConocoPhillips

Internal Inspection
S Over 30,000,ft of over 233 lines inspected (RTR and RT)
'S Integrated Turbulent Area Inspection Program : A
is
A 0 Leaks, 0 Saves ‘ » e
S Smart Pig of water lines >10” - Cost Prohibitive, evaluating alternatives
Kuparuk Cross Country Lino Internal Corrosion Summary
45000
Saves
leaks 40.000
HT Fooiaoe
3000
30,000
35000
Internal Corrosion Spills
15000

-Cross CoLmtry”.ines o *

1994 Spill 24" 1Y'/R Crude CC Line



ConocoP hillips

Internal Inspectjpn
Interna! Inspection Foe js Area
N Completed goal of inspecting all .312” lines due for inspection
Over 22,000 ft of over 500 lines inspected (RTR and RT)
. J | |
* 17 lines required repair (8 injectors, 9 producers)
S 2 Leaks, 15 Saves - o ! .

S Expanded inspection scope @ DS 2T

Kuparuk Wel> Line Internal Corrosion Summary
Internal Corrosion Spills

-*Well Lines

R Footage



ConocoPhillips

Internal Inspection

S Continue to Focus on and Inspect Well Lines

- Complete baseline inspection of 6”7 OD, .312 and .375 lines six years

*

or older

- Priority based on wall thickness, age of line, and time since previous

- inspection,

/  Maintain Inspection of Cross Country Lines

- Inspect roughly 15,000+ feet by RTR * . .
° . * € L_ .\ -
y - -Complete inspection of elevation change elbows scheduled as part of
the “Turbulent Area Program” inspections (formerly called “Elbow

elnspection Program?”) 2W J

- Prioritize & finalize plan to inspect W ater mjection CCL’s >10"”



ConocoP hillips
Monitoring/M itigation

Conrrosion Inhibition is effective

Thr*')-phsss Production Cross Country Lins Coupons
30

[OveralLMPY  mPlrtino MPY

20

Sis

ul &) §> @> §>
Pull Yssr

S Coupon average rates remain below thresholds, and are trending down
vi Over 90% of 3-Phase Production CG lines have ER probe rates < 2 mpy

S Less than 3% of repeat inspection, locations showed increases

/ *° ®mp fo*
v Alt inhibited 3-Phase Production CC lines with probe, coupon, or

inspection rates above thresholds had corrective action taken



ConocoPhillips
Monitoring/M itigation

ontmuing Focus \rea

2002

s . Field average pitting rate excluding “bad actors” falls below threshold (Average

affected by lines at CPF2)

S Recoent-inspection data from the CPF2 Iirles show some damage on three lines.

«

S Investigation into CPF2 PW System anomalies - some corrective steps already

taken (i.e. biocide treatment concentration increased)

otehK Cft "



ConocoP hillips
Monitpring/M itigation

3 Pfoas#.'Production Well Lines
Produced Crud* WoN Lint Coupona
mOveral MPY  mPimng upy

f Coupon average corrosion rates

1] .
[ remain below threshold levels

A Well head CIl injection design

selection finalized

d .
Oe - NN R A Y T R A R A V. Well head Cl added at selected

1p%||Y0ior| el 11 g | | Tabasco wells & trunk piping

W ater Injection Well Lines
Wter Irection VeHlint Gypoa
Oerdi My mAling NNV

S Coupon corrosion rates remain

below targets

S Inspection data indicates that
higher rates are actually being
... experienced
Ji1]J
Rl Year



ConocoPhillips
Monitoring/M itigation

S Continue testing for more effective corrosion inhibitors

- Field-test of Champion 2002*49A underway at DS1R 9

- At least two additional field tests candidates targeted
N : f

/ Complete Implemeptation of*wellhead corrosion inhibitor injection

at at least 4 more Drill Sites
- v a ...

] o_n'on*;"j

s. Complete initial investigation of CPF2 PW System anomalies

S SBG (Surfactant) Produced W ater System Pilot Test \

A Design stage arid chemical formulation complete, planning on mid

e Z year,start-up at DS1E v ]
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ConocoP hillips

40000
36000

25000

15000

Ongoinc, Program

Hstorical Rasutts-\WWAldpadks Over Tundra

D
WPTHD HWAPCoroced %ol B
16
u
P
03
6
4
2
0
1896 1986 1987 1996 1999 2000 2001
CC. Lilies.On pad & ;
Overall program completion - 92%
tR X 'd 2658 weld packs," 150% of
annual goal
oo ] | ]
The % corroded weld packs found

dropped slightly,-1.8 %

A>no feP(x\A

4500

A imLSlujwc QKk
External Inspection
)
0 2
<==mCC | Over Tundra j
Initiated limited scope reclir effort

Targeted medium-wet weld paaks in

initial survey.

saddles identified during

12% were found with increased water

saturation. P LT

Historlcsl Results -Weldpacks CC On-Psd

30

WA TRD HIWAG@rakd  Yonakd

4000
3600
3000 D
2500
1))
1500
(1)
500

Qe

1995 1986 1997 1996 1999 2000 2001 i)2



x A%



ConocoPhillips

External Inspection

Cross-Country Lines Over Tundra

- Recur TRT approximately 1500 CUI locations

- mTRT approximately 100 Tarn Design’weld packs
- Continue monitoring of ‘Denso Tape’protocol

- Develop prioritized long term recur schedule / program

S Cross-Country On-Pad

- Inspect 50% of remaining weld packs, with goal of 2004 YE completion

m/ Well-Line Weld Packs - 3

- Inspect 17% of weld packs, with goal of 2005 YE completion

S Perform initial evaluation of last summer's GUI Buffer Spike pilot program



AN

S

AN

ConocoP hillips

Inspected all 130 p

8 cased pipes were

% a

reviously

- a i f'AM 01l >-5 ' T

un-inspected priority 1

excavated (goal was 5 to 9)

11 (MASs

Inspection R esults

o o »

locations with PTI/TW I

- 2 had severe to moderate damage (1 internal, 1 external)

- external damage was sleeved, internal damage was

- 6 had minor or no significant corrosion

8 Refurbishments,

Completed Afinual

2 Saves,

Visual C a

No Leaks .

replaced & upgraded

sing Inspection - cleared all obstructions



Note: The only uninspected priority 1 lines are those that are newer than 10 years old

Previously
All Lines in GKA/AOA nspected Un- Uninspected
Inventory Thru |nspected Total Lines |
10/31/02 Lines Inspected in
2002
Priority 1 Ol 331 44 375 38
Priority 1 Non-0il 226 17 243 92
Priority 2 Oil 1 18 19 0
Priority 2 Non-Qil 0 08 08 0
Priority 3 Oil 1 21 22 0
Priority 3 lines Non-OQil 2 13 15 0

2002 Total Inventory 561 2%1 772 130



ConocoPhillips
Inspection.Results

S Re-inspect approximately 60 priority 1 pipes

- Inspect using PTI and/or TWI technologies

S- Complete initial inspection of all priority 2 lines ~ 11*5 lines

- Selectively use PTI and/or TWI1 technologies where warranted.

S Prioritize and excavate lines as appropriate- 5-9 lines

S Continue cooperative efforts with equipment vendofs, COP R&D, and

BP to improve technology, and explore new technologies



ConocoPhillips. _ _
Spills/.Incidents

> v% =% -

External Corrosion

* No incidents to report ,

Internal Corrosion

s 2A-18 Well Line Leak at Cosasco Fitting/Elbow (4/7/02); previously reported
b « .

2T-13 Well Line Leak (7/25/02)" . . ’

Qther Structural

AN o incidents to report



ConocoPhillips
Spills/Incidents

Leak occurred shortly after shutting-in well at manifold building
10 gallons of product (41% oil and 59% produced water) spilled, contained on-pad
Leak occurred in 0.375" wall thickness section of line at a weld pack

Completion of investigation delayed due to lack of access

Pre-spillinspections on this line consisted of:
- weld-packs - ,

- branch connections (part of 2A-18 follow-up inspections)

Piping was originally installed at DS 3R, then reclaimed for use at 2T-13 in 1996
- Pipe was new when installed and abandoned at DS 3R

- Condition of pipe when installed at 2T-13 in 1996 is unknown

Based on age (6 years) and wall thickness of 0.375”, this section was not scheduled for initial

internal inspection until2004.



ConocoPhillips

Spills/Incidents

1 1 N\
S 3%Ve||t|ne L ak
Evaluate replacement line size for well 2T-13 to minimize under deposit corrosion
AN Complete (4" piping installed)

Ihspect all well linfcs at DS 2T for internal corrosion,to determineif similar conditions exist

N Complete -inspected 34 well lines at DS 2T.

28 well lines showed no corrosion damage
6 well lines showed much less'Severe damage, similarto 2T-13 mechanism
1 well line (2T-08) met “Best Practice” (not derated) repair criteria.

s Additionally, inspected 6f all DS 3R well lines (origin of pipe used on DS 2T)

No significant damage was noted on any of the DS 3R well lines. *

-Based on inspection results, determine if inspection criteria across field should be modified

s 20 lines, with similar design and operating conditions as 2T-13,l/vere added to the 2003

inspection schedule - *
A Continuing to verify conclusion that severity of 2T-13corrosion was an jsolatedincident.

- All prior inspection results continue to support current program criteria



ConocoPhillips

Spills/Incidents

2003 M ate

On 4/14/03 at 7:00 a.m.,a leak from a small 'A inch hole was discovered on an 8 inch

Cross-Country Seawater Injection line located approximately 300 feet off the Kuparuk

CPF3 pad. > ..

The leak was discovered during a normally scheduled visual inspection.

Estimated 135 BBL.of sea water was spilled, contacting an area of tundra approximated

by a circle 75 feet in diameter.



ConocoPhillips ipills/Incidents

"B S obmblU ie Leak

'm'/Xn 1999, 274 weld packs were inspected for Corrosion Under Insulation

3 weld packs were stripped and refurbished, no repairs required

. In 1999, two internal corrosion areas identified, 30% and 25% jwall loss.

. In 12/2001, recurring internal inspection at 30% location showed no increase.

. On 7/28/2002, recurring internal inspectj#n showed minor area increase, and 31% wall loss.

. In 1st Qtr 2003, scheduled RTR internal corrosion crawler showed ‘F’rated damage at
several internal locations near welds. \\ j

- Worst damage-was 73% wall loss/

- . Recommendation to shutdown and depressure the line was issued.

%

fvIBPfA ' o*1M ) . . .
typical Internal corrosion found near welds on 8 in. Line
-not a film of actual leak site.



ConocoPhillips

Glossary of Terms

Equipment Classification: / «
Well Line Pipe from the wellhead lo the Drill Site, manifold. For production wells, a well line handles the flow from a single

well prior to commingling with fluids from other wells and transportation to the Central Processing Facility For
water injection wells, a well line handles'the water flow going from a tommon manifold to a single wellhead.
Cross-Country Line Pipe from the Drill Site manifold to the Central ApcesSing Facility (CPF).
Below-Grade Location - Th.at portion of a single pipeline, which crosWs underneath a road or other earthen feature at a
single location. The linear extent of the location consists of the length of pipeline between casing ends.

Service Definitions:
Three-phase Production - Basic reservoir fluids (oil, water, and gas) produced from down hole through to the.CPF. Typically

sees changes in temperature and pressure only from reservoir changes and are essentially un-separated.
Seawater (SW) Water from the Beaufort Sea that has been treated at the Seawater Treatment Plant (STP). Note that
seawater treatment'at the Kuparuk STP consists of filtration, oxygen stripping using produced gas, and biociding.
Produced Water (PW) The water separated at the CPF from three-phase production. >
Mixed Water (MW) - Produced water and seawater that have been commingled..
Gas - Generic term for the different gas systems that transport dry (no liquids) gas between facilities. Includes fuel gas,
artificial lift gas, and miscible Injectant.
Produced Oil - The liquid hydrocarbon separated at the CPF from three-phase production.

Inspection Terminology:

CRM - Corrosion rate monitoring.

UT- Ultrasonic testing

RT - Radiographic testing

RTR - Real time radiographic testing

TRT - Tangential radiographic testing

PTI - Profile Technologies Inc. (Electro magnetic inspection)
TWI - The Welding Institute (Long range UT)\

KDR - Known damage recur inspection



ConocoPhillips

Commitment To Corrosion lyignitoring
e Ovrfview

presented to the
I Eilivitorimental Conservation

6lh M eet & Confer

October 30, 2003



ConocoP hillips ~
s Internal. Inspection

Over 38,000 ft of over 198 lines inspiected (RTR andMRT) .

On schedule to complete baseline inspection on elbows due for

inspection under our Turbulent Flow Area Inspection Program m
* <«

1 Leak (injector), 3 Saves (1 injector, 2 producers)

Linear Array appears'to work.cn 16” and sftialler water packed

lines.

Kuparuk Cross Country Line Internal Corrosion Summary

R Footage



ConocoP hillips
Internal

S On schedule to complete baseline inspection of all well

lines dug for inspection

S Over 13,000 ft of over 469 lines inspected (RTR and RT)

' so far. #
*

* ’

S 21 lines required repair (174injectors, 4 producers)

S o Leaks, 21 Saves
Ki'oaruk Well Line Internal Corrosion Summary

Internal Corrosion Spills

-Well Lines

1998 Spills 1L-1 67 W f"
11:3 6" WI

1A-9 6” WI
2000 Spil  1G-8 6” PCl
2002 Spills  2A-18 6” PC

21-13 6” PC

Inspection

R Footage



ConocoPhillips

Internal Inspection

Cross-Country Lines
Status

Inspect ~ 15,000 feet tyy RTR Inspected 38,000 feet v

Complete elevation change elbow inspections On schedule 'to complete

Prioritize and finalize plan to inspect Wl lines >10" OD List compiled, Finalizing '04 plan.
Well Lines

Complete baseline inspection of all 670D, 0.312 and On schedule to corr®lete

0.375” sjx years old or older or since previous inspection



ConocoP hillips
Monitoring/M itigation

Three-phase Production Cross Country Line Coupona

Q Overall_ MPY  m Pitting MPY

| ]
) 3o Jd I | CO-pTLacOrr0 I
> O O o ¥ %‘J o Eb‘ é?c CDr & 095

Pull Year

|JJH

A Coupon average rates remain below thresholds.

S ,95% of 3-Phase Production CC lines have ER probe rates < 2 mpy
1 * 7*!.1 I..

*, i e

A 3% of repeat inspection locations showed increases,

S All inhibited 3-Phase Production CC lines with probe, coupon, or

inspection corrosion rates above thresholds had corrective action taken



ConocoPhillips

"M onitoring/M itigatton

Water Injection Cross Country Line Coupons

30
0 Overall_MPY 1 Pitting_MPY 2003

25

2 i
Pitting rates(in green) excluding CPF2 locations
oc 15 |
0L
n
Jald1J |
t
8y M oy o P 8 8 8 .
Pull Year

S Average corrosion rates affected by lines at CPF2.

' V ' * V l. .... * (1]
/ Since 2001, all 16 CPF2CC WI lines under 12” dia. inspected with RTR. Two

lines showed damage greater than 30% wall loss using UT.

S Biocide study completed and formal recommendations implemented at CPF?2

and'in progress at other two F’s.

i NI A



ConocoPhillips
M orritoTing/M itigation

Produced Crude WeN Line Coupons

CJOverall MPY mP.rong MPV

n Coupon average corrosion rates

remain below threshold levels

'S Well head CI injection being
installed at DS’ 2T, 1H, 1A, 1Y

W ater Injection Well Line Coupons

(3 Overall MPY m Pitting MPY

s %Coupon average corrosion rates

..remain below targets

/
S Inspection data indicates higher

corrosion rates in some lines

S KDR locations are identified

Pull Year



ConocoP hillips
Monitoring & Mitigation'

waaMcM M riwar-M TS

Monitoring & Mitigation

Goal ' Status
Continue testing for more effective corrosion » Field test of Champion 2002-049A '
i(r)1hibitors completed at DS1R. Next test planned for
f 2UVW system in November
e Field test of Champion 2002-050B pending
at DS1R. Evaluation of another field test
candidate in progress*
Complete Implementation of wellhead corrosion e DS’s 1A, 1H, 1Y, 2T engineering and
inhibitor injection at 4 more Drill Sites construction in progress
e Added chemical tech position to perform”
. system maintenance
Complete initial investigation of CPF2 PW . » Biocide study completed *
Sy./stem anomalies v Vo - Recommendations are being implemented
SBG (Surfactant) Produced Water System Pilot e Flardware installed, remaining work in

Test * progress . :



ConocoPhillips
External Inspection

Em

2003

Hittonail ReeuN* Weldp«ck» Over Tundre

m/PNnm  eeES\VPi Crackd X Garookdl

s . 1864 weld packs TRT inspected. 83

had corrosion or -5% . No repairs.
S W alkdown verification underw ay

1w / Approx. 1,0.00 weld packs identified

B e W 1M 199 7000 joor  TOOP 7003 so far that need baseline inspection.

Historical Results -Weldpacks CC OnPad

U< IWPsinro MMWP\ coraded & X Garakd

V u

;s Overall program completion - 96 % ,
* 0i

[+ 352 weld packs TRT'd YTD (long weld

packs, high) i 0
[ §)
s ‘“The % corroded weld packs found
increased to 5.1% . No Repairs 1% 1% e | R VI )

WP * Corroded



PapoLIod § i



ConocoPhillips

Buffer Spike Summary

pH data was obtained on all test locations.

Field review of this data indicates that the pH
Increased substantially in the wet insulation.
 The 2003 progress report has not yet been
completed.

TRT of the test locations planned for 2004;



ConocoPhillips

External Inspection

Cross-Country Lines Over Tundra

Goal Status
Complete walk down verification of 172 high priority lines. Have, completed 140 lines YTD, 81%%
TRT approx. 100 "Tarn Design’ WPs Complete: 100 WPs were inspected using C-
arm. “No water was found.
Continue monitoring of 'Denso Tape' refurb. technique Continued spot checks of locations. No
failures found
Develop long term recur schedule/program In progress. Gathering-inspection data.

Cross-Country On-Pad |,
— — (G

Inspect 50% of remaining WPs (343) with goal of 2004 YE Complete: 352 WPs TRT'd YTD
completion of baseline inspections
Well Line Weld Pack?

Inspect 17% of weld packs, 2005 fcompletion . Goal revised to 2500.. 2358 WPs TRT'd YTD;
oh track for 2005 completion

Misc.
Evaluate last summer's CUI Buffer Spltte pilot program Pending final report from B'ville



ConocoPhillips ]
Inspection Results

2003 .

Re-inspected 82 priority 1 locations with PTI/TW I

S

Ao Inspected all priority 2 locations

*V P

s 6 cased pipes excavated so far (goal was 5 to 9)
One had seve/rey internal dam alge - pipe was replaced
One had moderate internal damage -scheduled for replacement in 2004
Four had only minor or no significant corrosion /
Tally so far: 6 Refurbishments, 2 Saves, No Leaks

Completed Annual Visual Casing Inspection -cleared all obstructions

S



ConocoPhillips _
Inspection Results

Note: The only uninspected priority 1 lines are those that are newer than 10 years old

Previously
All Lines in GKAJAOQA nspected — Un- Uninspected
Inventory Thru |nspected Total Lines |
10/31/03 Lines Inspected in
2003
Priority 1 Oil 3217 40 367 0
Priority 1 Non-0Qil 236 21 257 1
Priority 2 Oil 14 1 15 0
Priority 2 Non-0il 84 0 84 0
Priority 3 Oil 3 26 29 0
Priority 3 lines Non-0il 1 22 23 0



15

Reinspect ™ 6(7priority 1 pipes using PT|/TWI,

Complete baseline inspection of all -115 priority 2 pipes
using PTI/TWI selectively whETE warranted

Prioritize and excavate 5-9 pipes.

Continue cooperative effort with equipment vendors, COP
R&D and BP to improve current technology and explore
new technologies.

Inspection Results

Status
Inspected 82,

Completed visual_and casi”|.gas analysis on
all pipes, no f2TI/TWLinspections warranted.

Completed 6 excavations so far.

B&E tested in '03. Found. no reason T Switch
to this technology at this'time.



ConocoPhillips Spills/Incidents

External Corrosion
< Nd incidents to report

Internal Corrosion

0 , .- .
s No new incidents to report™ince April meeting



ConocoPhillips

13 piLoeIine" supports failed - Attributed to fatigue
No breach or reduction of pipeline integrity
Pipeline support reinstated successfully w/o
incident ' | .

Best practices captured & implemented
Field-wide inspections for similar installations
complete

All support installations surveyed confirmed fit-for

service' N



ConocoPhillips

THE END



ConocoPhillips Glossary of Terms

Equipment Classification: o _ _ _ o
Well Line P|Pe from the wellhead to the Drill Site manifold. For production wells, a well line handles the flow from a single
well prior to commingling with fluids from other.Wells and transportation to the Central Processing Facility. For,
" water injection wells, a well line handles the water ~floty gomg from & common manifold to-a singlewellhead.
Cross-Country Ling - Pipe from the Drill Site manifold to theCentral Processing Facility (CPF).
Below-Grade Location ~ That portion of a sm?Ie plloelm_e, which.crosses underneath a’roacf or other earthen feature at a
- singj.e location. The lingar extent of the location consists of the length of pipeline between casing ends. .
o | AN ... . 'o%
Service Definitions: e . _
Three-phase Production - Basic reservoir fluids (oil, water, and gas) produced from down hole through to the CPF. Typically
sees changes intemperature and pressure only from Teservoir changes and are essent|a||%/ un-separed. "o
Seawater (SW) - Water from the Beaufort Sea that.has been treated at the Seawater Treatment Plant (STP). Note that-
. seawater treatment at the Kuparuk STP cansists of filtration, oxygen stripping using produced gas, and biociding.
Produced Water PW& - The water separated at the CPF from three-phase groductlon.
Mixed Water (MW) - Produced water and seawater that have been com,mlnélled.
Gas - Generic temrvior the different gas systems that transport dry (no liquids) gas between facilities; Includes fuel gas,
artificial lift gas, and misCible Injectant. O ,
Produced Oil - The liguid hydrocarbon separated atjhe CPF from three-phase production.

Inspection Terminology: . .
CRM —Corrosion rate monitoring.
UT-Ultrasonic testing .
RT - Radlorqr_e}ﬁhlc testing ' .
RTR - Real'time radiographic testing
TRT-Tangential radiographic testln? . L _
PT| - Profile Technologles Inc. (Electro maglmetlc Inspection)
TWI - The Welding Insttute (Long range UT)\ ',

KDR - Known damage recur inspection
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Commitmentto Corrosion Monitoring
30 October 2003
10:00 am to0 3:00 om

ConocoPhillips Building 700 "G" Street
Conference Room ATO-1167

2nd-Half 2003 Meet and Confer
(Meeting # 6)

Agenda

Introductions/Openi_nP Remarks - (10:00 to 10:30 am)
*  ConocoPhillips new stafflnfg
» ADEC update on new staffing for Charter
* BP new staffing

BP Review (10:30 to 11:45 am)

Lunch in ATO-1167 (11:45 pm to 12:45 pm)

ConocoPhillips Review (12:45 to 2:00 pin)

ADEC (2:00 to 2:30pm)

Open discussion, questions, and feedback (2:30 to 3:00 pm)

50
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BP and State of Alaska Charter Agreement

Corrosion Monitoring Review 2003
Meet and Confer VI

October 30*, 2003

O utline

» Corrosion Monitoring
w 3 Phase Production
. Row lireand well lire coupons

wWater Injection System
* Flow line and well line

» Internal Inspection

w3 Phase
h Water injection

External Corrosion

Cased Piping Inspection

Smart Pigging Activity

2003 Corrosion Related Spills
» Y-36 incident and follow-up

» Summary

v v v v

Cct 2003 BP/ADEC Meet and Confer M



Corrosion M onitoring 3 Phase Production O

» Weight Loss Coupons
» Well lines
h Flow lines
» Monitoring Corrective Actions
» ER probes and coupons
» ER Probe Example
» Corrosion Inhibitor Injection
» Concentration
h water rates
» Inspection
w Flow and well line summaries
» Inspection Corrective Actions
» 3 Phase Inhibition Summary

Oct 2003 BP/ADEC Meet and Confer M 3

3 Phase- Well Line Coupons
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Oct 2003 BP/ADEC Meet and Confer V1



3 Phase--
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Oct 2003
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Flow Line Coupons
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Flow Line M onitoring Corrective A ctions 0

equip ID Cauae Action

» ER Probes 030 Increased Corrowify Increased Q by 6 g
No. Equip ID oso IntftMtf ComwMy Increased d by 25 gpe
* ; 170 Increased Cormi ity Increased O by 5%
¥ Action 6 oD 010 Increased QWY memedegs%
» Action 3 03D 030 Increased Conownv Increased QI by 10%
Y-36 aD Increased Gonaiivity  Increased G by 96
. 010 Increased Gonosrvit,  Increased d by 3%
» Action 1 8%8 D Inleaved Coronuty IrueesedG%gn
OD&AC invested CofTownv  Incressed d by %
1D QD Increased QICAVY Increaseda by 10%
F-49 030 Incressed Corownv Increased G by 9%
16D r-*» Increased Qonasirffy Increaseda by S

160 Increased Gomo*wty  Increased G by S%
V3 Incressed Qarossty Increaseda by 10%
*36 Incrttfft) QOfHb/V increased Q by 10%
*36 increased Coros*tv Producton rauting change

equip ID Cause Action
HO Irc eased Comowtry  Increased A by 10%
0-01 Inc eased Conowify  Increased G by *100%

» Weight Loss Coupons

Oct 2003 6P/ADEC Meet and Cc.iter VI

Vv.AC | L

ER Probe Corrective Action Example
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Oct 2003 BP/ADEC Mee! and Confer VI
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GPB W ide Corrosion Inhibitor Concentrations

* Ilipt
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Oct 2003 BP/ADEC Meet and Confer VI

W ater Injection System s

» Flow Line W ater Injection
» Mixed service

» Well Line Reporting Format
w Single service
h Service plurality

» Weight Loss Coupons
»wProduced Water system
m Seawater system

» SW Mitigation Update
» Oxygen control
» Biocide;and corrosion rate

» Inspection
»Flow and well line

Cct 2003 BP/ADEC Meet and Corfer M 10



A ggregate W ater Injection Flow Line Coupons O

ra»  Ywil

W &M oix W O &y B I
Oct 2003 BP/ADEC Meet and Confer VI



SW System -2002/2003 Corrective Actions

» Upstream Corrosion Control
Improved dissolved oxygen control
» Downstream Corrosion Control
» Improved m.erooiological/biocide efficacy
» Oxygen Control- Corrective Actions
Set 0; control < 20 pph
. Mechanical fixes to tower
. Continuous 0, scavei oer
» Microbiological- Corrective Action
w Increased biocide frequency
. 2002 from once every two weeks to once a week
m Increased effective biocide concentration

. 2003 from 500 ppm to 750 ppm
Increases downstream biocide residual levels

Oct 2003 BP/ADEC Meet and Confer VI

SW System - Well Line Coupons
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Inspection Program 0

> Inspection Activity
» Intemal
rS » External
> Internal Inspec n
w 3 phase - flov anu vell lire
. I line cOTECtve Ctin
h Watt, injection - flovand well lire
> External Inspection
Activity leel
» Cased Piping Inspection

» Activity leel
» Type and method

» Smart Pigging Activity
» Spill Summary
h Y-36 Incident

Cct 2003 BP/ADtC Meet and Confer VI IS
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Flow /W ell Line Inspection A ctivity
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3 Phase Inspection Program
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Oct 2003 BP/ADFC Meet and Confer VI

Flow Line Inspection- Corrective A ctions

» Inspection

Equipment ID Clutl Action
Y36 Increased Corrsivity See ERProbe Adtion Log

16C/17C Increased Cortosmty Increased A by 5%
W« Increased Cortosivity Increased A by 10%

Cct 2008 BP/ADEC Meet and Confer M
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W ater Injection Inspection Program O
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Oct 2003 BP/ADEC Meet and Confer M 19
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E xternal Corrosion Inspection
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Cased Pipe Inspection |

» Completed Initial Baseline Inspection
»>f waiting 2003 NDE provider(s) report

O Itwx I"HAtiet

Cased Piping Inspection 11

» Inspection Activity
» Baseline plus repeat inspection

Fed®



Cased Piping Inspection

> Inspection Activity

» NDE Method

Smart Pig Inspection

» Completed 3Q'03

Equipment BDDiameter ™ IJHM|

PIMCISOLR 24 037V
53% 7 0375
Y-3% % ols

» Tentative 4Q'03

Equipment IDDiameter £ £ £ ,
SIP3%6 36 0375

Oct 2003 BP/ADEC Meet and Confer VI
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Smart Pig Inspection 11

» Interim Report f A

> 2 locations on PTMCLS01/02
w Field verification of interim report damage assessment

. FFS assessed Dy PR-3-805 Modified Criterion as oted in CFR 195
1* locaOon v >
- CUI damage - failed 831.4 80% criteria
- line immediately shut-in and sectional repair completed
+ 2ralocation
- Coincident internal and external damage
- Fit-for-service with MOP gi eater than design

» Final reports
m Not yet received

» Smart Pig FollowUp
> Validation and verification with NDE
m Results reported under routine NDE

Oct 2003 BP/ADEC Meet and Confer VI

YTD 2003 Spill Summ ary

» Spill Location Summary
Affected Surface

Internal External
Well Line
Flow Line - 1
» Spill Mechanism Summary
Mechanism
Co2 FErosion  CUI
Well Line
Flow Line 1
» Spill Fluid Summary
Service
Prod SwW PW
Well Line
Flow Line 1
Cct 2008 BP/ADEC Medl and Confer M
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Y-36 Large Diameter Flowline O

* Incident Summary
h May 27* 2003 leak detected
® Line shut-in and insulation removed
m Leak occurred at caribou crossing
» Inspection
m Gravel and casing cut back apnrx. 8
m Corrosion network present 360°

. Leak at 06:00 o'clock position
Network stopped 12’ inside ot insulation

> Cause
> Failure caused by external corrosion
. Water ingress via UT insulation window

> Corrective Action Plan
» Sleeve installed at location
» Additional visual/NDE inspection

. Similar configurations across GPB

Oct 2003 BP, ~JEC Meet ana Confer VI 27

Y -36 Corrective Action Plan Scope

Visual Inspection of All Below Grade Piping

h Observations recorded at each crossing

Insulabon missing/damaged v
- Evidence or corrosion/visible bv-product 7

. Tide/water marks t'r0

. Casing blockage/debris ' o
. Casing overburden L

. Non-beanng/unsupported pipe

K Review inspection history
K Audit cased pipe inventory records
Additional 2003 Cased Pipe Inspection Over Plan
K All segments with missing insulation at or near crossing
K All segments with water/tide marks not examined in prior 3 years
K Any segments resulting from audit not inspected

a 203 BP/ADEC Meet and Corffer 3



Y -36 Corrective Action Plan- YTD Progress |

» Visual Survey and Audit Completed

» Observed 31 segments with external corrosion at missing insulation
m All locations with missing insulation identified
» NDE Eollowup

» 31 locations examined and prioritized by TRT
. 3locations for immediate excavation/mitigation
. 28 locations added to expanded 2003 NDE program
m 3 Segments - Excavation/Mitigation
. Sleeve repair upstream/downstream 1 crossing (24" X-74)
. Replaced complete pipe segment 1 crossing (14" NG/CCP)
+ Location fit for-senvice -1 crossing (24" F-74)
» Additional 2003 Inspection Program
» Increased cased pipe NDE scope by ~200 segments
> Total 2003 program scope ~500 locations

Oct 2003 BP/ADEC Meet and Confer VI 29

Y -36 Corrective Action Plan- YTD Progress 11

» 2003 Cased Pipe Scope Breakdown
No. ¢

% Notes
* Hectrical Puse 207 41%

» Guided Wave 268 54% 28 with corrosion
All with missing insulation
Bectrical pulse validation
»> Smart Pigging 25 5% Includes Y-36 post spill
» Thermal Insulation
n Replacement of missing insulation at cased crossing
* On-going ~75% complete
> Qutstanding Actions
Awaiting fin i analysis of cased pipe inspection resuits
» Develop recommendation/prioritization of reported damage
» Develop long term cased pipe program

Oct 2003 BP/ADEC Meet and Cortfer M



Summ ary

* Internal Corrosion
3 Phase Systems
Lines showing sustained performance
. Proactive process of corrective action
Water Injection Systems

. Well line PW and SW systems improving

- Caution - SW system limited/preliminary data

Flow line water injection
- Coupon program showing improvement
- Discrepancy between coupon and inspection trends

» External Corrosion
m On track to deliver 35,000 locations in 2003
Cased pipe baseline inspection on-track for completion by end 2003
» Y-36 Spill and Followp Actions
m Significant increase in cased pipe effort

Oct 2003 BP/ADEC Meet and Confer I il
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ConocoPhillips'

Internal Inspection

Over 38,000 ft of over 198-lines inspected (RTR and RT)
i

»

~ 0n schedule to complete baseline inspection on elbows due for
inspection under our Turbulent Flow Area Inspection Program 2003

s 1 Leak (injector), 3 Saves (L injector, 2 producers)’

s Linear Array appears to work on 16" and smaller water packed

I

lines. ="

Kuparuk Cross Country Line Internal Corrosion Summary
2 40.000
y D
Internal Corrosion Spills 10 i
- Cross Country Lines 8 20,000
1994 Spild 24" 1Y/R Crude Oil 6 10000
2003 Spill 8" 3B Sea \Nms 4 10,000
BOW

itage
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ConocoPhillips

« v,

Internal Inspection

On schedule to complete baseline inspection of all well

Ifhes due for inspection

Over 13,000 ftofover 469 lines inspected (RTR and RT) 2003

so far.

0 )
*

21 lines required repair (17 injectors, 4 producers)

0 Leaks, 21 Saves

S A —
Kuparuk Well Line Internal Corrosion Summary

ja00

lks - A, 00l
> 1| D g

| /1 V,  mji-5i, [\ ,yp

11
I, ,11™%710.000

'R Footage

y ~L. 20000l

70 1210

al
gal ¢ 10000

No Saves Data

00 00 L
1004 1995 1096 1997 1998 1999 2000 2001 2002 2003



ConocoPhillips

‘mCross-Country Lines 1 ¥ K
. Goal Status
Inspect ~ 15.000 feet by RTR. Inspected 38,000 feet
mComplete elevation change elbow Inspections On schedule to complete
Prioritize and finalize plan to inspect W/ lines >10" OD. List compiled, Finalizing ,'04 plan.
Well Lines
Complete baseline inspection of all 6" OD, 0.312 and ' On schedule to complete

0.375" six years old or older or since previous inspection.



ConocoPhillips o S
. Monitoring/Mitigation

Three-phase Production Cross Country Line Coupons

30

DOveralLMPV  mPitting, MPY

25
%‘20
«c 15

.

g 10

g b b ia‘]@jé‘]@j i1k

Pull Year

vV, v/ ./

A Coupon average rates remain below thresholds J

95% of 3-Phase Production CC lines have ER probe rates <2 mpy

<ull i
[}

3% of repeat inspection locations showed increases ,

-~ All inhabited 3-Phase Production CC lines with probe, coupon, or
inspection corrosion rates above thresholds had corrective action taken



ConocoPhillips

Monitoring/Mitigation

W ater Injection Cross Country Line Coupons

O OveralLMPY m Pittmg_MPY L 2 O O 3

mis
Pitting rates(in green) excluding CPF2 locations
111 13 | _
Jdrnddd J 1
9 ®magoy §§ 'R

Pull Year

s Average corrosion rates affected by lines at CPF2,

s Since 2001, all 16 CPF2 CC W/ lines ufider 12" dia. inspected with RTR. Two
» lines showed damage greater than 30% wall loss using UT. ,

s Biocide study completed and formal recommendations implemented at CPF2
and in progress at othertwo CPF's.



ConocoPhillips . %

Akt Cuck Vel Lire o
COel NP it J MY

Water |nject|on Wefttines
Water Irjoction\A6ll Lire Goupons

0O Overdl MPY = Atting MPY

$$£J$J$J§£S?RII£YM £ 9 3

Monitoring/Mitigation

[ «Coupon average corrosion rates

remain below threshold levels

Well head GI injection being
installed at DS's 2T, 1H, LA, 1Y

Coupon average corrosion rates
remain below targets . J

Inspection data indicates higher
corrosion rates' |n some |In%3

KDR Iocat|ons are identified



ConocoPhillips

Monitoring &

Monitoring & Mitigation

Continue testing for more effective corrosion
inhibitors 4 '

Complete Implementation of wellhead corrosion
inhibitor injection at 4 more Dirill Sites

Complete initial investigation of CPF2 PW
System anomalies.

SBG (Surfactant) Produced Water System Pilot
Test ’

Status

e Field test of Champion 2002-049A
completed at DS1R. Next test planned for
2UVW system in November

e Field test of Champion 2002-050B pending
at DS1R. Evaluation of another field test -
candidate in progress * e,

e DS’s 1A, 1H, 1Y, 2T engineering and
construction in prggress .

e Added chemical tech position to perform
system maintenance

* Biocide study completed -
e Recommendations are being implemented

e Hardware installed, remaining work in
progress



¥ CL B F5CLY
, K 1] 4 , -
< Quverall program completion - 96% 20

C’HD
s 352 we”ipacks TRT'd YTD (long weld sim

»packs, high) | o
‘ « 1
s The % corroded weld packs found D

increased to 5.1 %: No Repairs * 0t

Historical Results - Weldpacks CC On-Pad

WPsiNVi hb WPsCiakd ¢ Grald

w Y@rooed
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ConocoPhillips
iJf.

Buffer Spike Summary

pH data was obtained on all test locations.
Field review of this data indicates that the pH
Increased substantially in the wet insulation.
The 2003.|)rogress report has not yet been
completed. ¢ W £ p
TRT of the test Iocatlons planned for 2004



«t.3=u

External Inspection

Cross-Country Lines Over Tundra

Goal
Complete Walk down verification of 172 high priority lines.
TRT approx. 100 "Tamn Design' WPs

Continue monitoring of 'Denso Tape" refurb. technique

Develop long term recur.schedule/program

Cross-Country On-Pad

Inspect 50% of remaining WPs (343) with goal of 2004 YE
completion of baseline inspections

Welt Line Weld Packs
Inspect 17%. of weld packs. 2005 completion

Evaluate last summer's CUI Buffer Spike pilot program

Statufs -
Have completed 140 lines VD, 817

Complete: 100 WPs were inspected using C-
arm.No water was found.

Continued spot checks of locations. No
failures fqund

In progress. Gathering inspection data.

Complete: 352 WPs TRT'd YTD

Goal revised to 2500: 2358 WPs TRT'd YTD;
on track for 2005 completion

Pending final report from B'ville



ConocoPhillips _
Inspection Results

« Re-inspected 82 priority 1 locations with PTI,TW |

Vv Inspected all priority 2 locations
o

E 6 cased pipes exca_Y.ated so far (goal was 5 to 9)

o 0 *

One had severe internal damage - prpe was replaced
One had moderate internal damage -scheduled for replacement in 2004
Four had only minor or no significant corrosior

Tally so far: 6 Refurbishments, 2 Saves, No Leakp ** * C ok

oJ 0 Bl [ ] R [ )
s Completed Annual Visual Casing Inspection «cleared all obstructions



ConocoPhillips

Inspection Results

Previously
All Lines in GKAJAQA Inspected Un- Uningpected
Inventory Thru nsp.ected Total Lines |
10/31/03 Lines Inspected in
2003
Priority 1 Oil 3217 40 367 0
Priority 1 Non-0Qil 236 21 257 1
Priority 2 Oil 14 1 15 0
Priority 2 Non-0il 84 0 84 0
[Priority 3 Oil 3 26 29 0
Priority 3 lines Non-0Oil 1 22 23 0
2002 Total Inventory 665 110 175 1



ConocoPhillips

Inspection Results

Goal Status
_Reinspect ~60 priority 1 pipes using PTI/TWI. , Inspected 82
Complete baseling inspection of all ~ 115 priority 2 pipes Completed visual and casing.gas analysis gn
using PTI/TWI selectively where warranted all pipes, no PTI/TWI inspectipns warranted.
Prioritize and excavate 5-9 pipes. Completed 6 excavations s® far,
Continue cooperative effort with equipment vendors, COP B&E tested in ‘03, Found ffo reason to switch
R&D and BP to improve current technology and explore to this technology at this time.

new technologies.
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ConocoPhiltlps

e 13 pipeline supports failed - Attributed to fatigue

 No breach or reduction of pipeline integrity

* Pipeline support reinstated successfully w/o

* Incident

* Best practices captured & implemented

e Field-wide inspections'for similar installations
complete *

« All support installations surveyed confirmed fit-for-
service -*



ConocoPhillips

THE END



CpnocoPhillips Glossary of Terms

Equipment Classification: L , e - o

WellJJne  Pipe from the wellhead to the Drill Site manifold. For prediction wells, a well lirie handles the flow from a single
well prior to.commingling with fluids from other wells and transportation to the.Central Proces_smP.Facmty. For
water injection wells, a Well line handles. the water flow gomFg from a common manifold to a singfe wellhéad.

Cross-Country Line  Pipe from the Drill Site manifo”to the Central Processing Facility (CPF).

Below-Grade Location-  That portion of a smgle plloelln,e, which.crosses undemeath a road or other earthen feature at a
single location. The linear extenof the. location consists of tine length of pipeline hetween casing ends.

Service Definitions: | % o B .
Three-phase Productipn . Basic reservoir fluids (oil, water, and gas) produced from down hole through to the CPF. Typically

sees changes in temperature and pressure only from Teservoir changes and are essentially un-separated.
Seawater (SW) Water from the Beaufort Sea that has been treated at the Seayvater Treatment Plant (STP). Note that
seawater treatment at the Kuparuk STP consists of filtration, oxygen stripping using-produced- gas, and biociding.
ProductfcKWaer (PW) - The water separated-at the CPF from three-phase production.
Mixed Water (MW)-Produced water and seawater that have been commingled. -
Gas - Generic.term for the different gas systems that transport dry (no liquids) gas betweer"facilities.  Inclue’s fuel gas,
. artificial lift gas, and miscible Mnjectant, y Tl

Produced Oil - The liquid hydrocarb®h separated at the CPF from three-phase productipn. =

Inspection Terminology: .

CRM - Corrosion rate monitoring. N

UT- Ultrasonic testing .

RT-Rad|og1raph|c tésting =~

RTR - Redl time radiographic testing

TRT-Tangential radlographlctestln? e
PTI - Profile Technologies Inc. (Electro ma%netlc Inspection)
TWI - The Weldfng Institute (Long range UT)\

KDR - Known damage recur inspection- ",



