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Commitment to Corrosion Monitoring 
April 30th 

9:00 am to 2:00 pm 
Semi Annual Review (Meet and Confer) 

Meeting 1

Agenda

Opening Remarks -  (9 to 9:30 am)

BP Presentation (9:30 to 10:30 am)

Break

Phillips Presentation (10:45 to 11:45 am)

Lunch Provided (12 to 1:00 pm)

Open discussion, questions, and feedback (1 to 2:00 pm)



B P



0 b p

C o m m i t m e n t  t o  C o r r o s i o n  M o n i t o r i n g

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

Presented by the 

Corrosion Inspection & Chemicals Team 

BPX Alaska

Commitment to Corrosicn Monitoring
• Public perception -  corrosion Is severe and worsening

o 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 programs u M  to dolrvor long 
term inlegnty ol tho existing Infrastructure on the North Slope, enabling BPX(A) 
to achieve 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 Intent is to work towards a healthy relationship with our 

stakeholders through open and forthright consultation and 

reporting

Apnl 30th 2001 BP ADEC Meet and Confer Session 1 7



•  Scope of non 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 exlstlnq field Ilia _

• Future satellite development

• Future gas production

April 30th 2001 BP ADEC Meet and Conler Session 1

Commitment to Corrosion Monitoring O bp

Commitment to Corrosion Monitoring

Relevant Metal Loss Mechanisms vtf^»
° Internal Corrosion - predominantly CO» cori oslon

• Causes widespread damagp fn m wellhead to facility

• Control methods well und irslood

• The major threat to the pipeline Infrastructure 

° Erosion - mechanical removal by so lid s
•  Restricted to upstream equipment ■ wellhead to manllold

• Often associated with bringing wells on to production

• Solids production difficult to monitor or predict

“ External Corrosion - oxygen corrosion In wet Insulation
• Causes highly localized damage, mainly at weld packs

• Groatest exposure to leaks and reputation

• C a u s a  of:
Both ot GPB « corrosion-related pipeline leaks In 7000

Apnl 30th 2001 BP ADEC Meet and Conler Session t



Commitment to Corrosion Monitoring O b P
•t id i ly  of

control mo*»ur« r
Control

Monitor

Inspect

validity of control rr**»u'» 
A monitoring taryvt

Structure ot the Corrosion Menagement Programs 

° 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 0 bP
Internal corrosion & erosion control 

«* Chemical Inhibition 

° Process
« Flow velocity control 
• Well start up procedures 

° Materials selection 

° Engineering design 

» Coatings 

° Cathodic protection 

° Repair / replacement

r
Control

Monitor

Inspoct

e Typical target values

° Corrosion inhibitor concentration e.g. 150 ppm 

° Flow velocity, based on diameter & water cut 

° Eroslonal velocity V/Ve < 2.0

April 30lh 2001 BP ADEC Meel and Conler Session 1 6



Commitment to Corrosion Monitoring 0 b p
GPB C 02 Internal corrosion control

° Inhibition rates determined by monitoring & 
Inspection 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

r

Tsblo 7: Wator production, corrosion Inhibitor usage and concentration

Year Water production 
(million barrels)

Inhibitor Usage 
(million gallons)

Concentration
(ppm)

1996 458 4 2 05 106
1997 4563 2.21 115
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

a Internal corrosion monitoring 

0 Electrical resistance (ER) probes 
° Weight lo s s  coupons

e Typical target values 

°  ER probes 0.5-10 mpy 
□ Coupons c 2 mpy general corrosion

Tobio 4: Numb e t  o l C orrotion Monitoring Coupons

r
| Control

*

Monitor

Inspect -------

0 bP

Y 9 M

Cro*»
country Wail Ur>«a PW s w

O L A
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

1990 1^490 LS82 1,136 732 10 11.094

1999 1.42$ 6.875 1.010 782 10 10.238
?000 1.371 5,855 816 782 j to 8.970

Tobit 5: Corrosion Monitoring P i obos

Location KJ/% n| rv— l. -  .no. Of n O O M
Wall boos 70
Cross Country p*p«ttn«s 04

Apnl 30th 2001 BP ADEC Meet and Confer Session 1 8



Commitment to Corrosion Monitoring 0 b P
G P B  I n t e r n a l  c o r r o s i o n  m o n i t o r i n g  d a t a  

«• %  o t  c o u p o n s  m e e t i n g  t a r g e t  I s  I n c r e a s i n g  

o  C o r r o s i o n  r a t e s  a r e  r e d u c i n g  
°  R e f l e c t s  I n c r e a s e  I n  c o r r o s i o n  i n h i b i t o r  u s a g e

BIM |IM • *•••• a INI iJOOO
•00% ----

Apnl 30th 2001

Wet In Una SW
BP ADEC Meel and Conler Session 1

c
j C o r iW |  

♦
| Monitor | 

♦
I n s p e c t

Commitment to Corrosion Monitoring 0 bP

C

I n t e r n a l  I n s p e c t i o n  

o  M e t a l  l o s s  r a t e  ,— * -  | C o n t ro l
• Corrosion Rate Monitoring -  CRM 

3 Erosion Rate Monitoring -  ERM

°  M e c h a n i c a l  i n t e g r i t y
• Frequent Inspection Program -  FIP

Monitor

• Comprehensive Integrity program -  CIP
• Smart pigging

a T y p i c a l  t a r g e t  v a l u e s

°  C o n t r o l
• Zero detectable corrosion 

o Mechanical Integrity
• M o d i f i e d  B31.G
» 0.100” minimum wall
• 100% MAOP

“ R e p a ir s  s c h e d u le d  at 1 0 5 %  o f f itn e s s  fo r 

s e rv ic e  c r ite r ia

Inspect

April 30th 2001 BP ADEC Meel and Conler Session 1 10



Commitment to Corrosion Monitoring

| Control | ____

±
[ Monitor | ■ * —  

Inspect J -------

Apnl 30th 2001 BP ADEC Meel and Conler Session 1

Commitment to Corrosion Monitoring
Holistic view of Integrity management

Process Design

GPB Internal Inspection data

“  P l p e w a l l  c o r r o s i o n  r a t e s  a r e  r o d u c l n g  

°  R e f l e c t s  i n c r e a s e  I n  c o r r o s i o n  I n h i b i t o r  u s a g e  

*> C o n f i r m s  t r e n d s  s e e n  I n  m o n i t o r i n g  d a t a

IM» t«W ittf INI IM mo

O bp

Apnl 30th 2001 BP ADEC Meel and Conler Session 1 12



Commitment to Corrosion Monitoring Q b p
End result of internal corrosion management programs 

°  C o r r o s i o n  r a t e s  h a v e  f a l l e n

°  C o n t r o l ,  m o n i t o r i n g  &  I n s p e c t i o n  s h o w  s i m i l a r  t r e n d s  

°  C o r r o s i o n  r a t e s  a r e  t h e  l o w e s t  f o r  1 2  y e a r s

MonM  or

0 170

0 080

|  0040

0 000 
0000

Apnl 30th 2001
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Commitment to Corrosion Monitoring 0 bP

CRemaining life of pipeline network has Increased 
°  L i f e  h a s  b e e n  i n c r e a s e d  b y  r e d u c i n g  c o r r o s i o n  r a t e  

°  N o t  n e c e s s a r y  t o  m a n a g e  l i f e  b y  r e p l a c i n g  p i p e l i n e s  

°  C o r r o s i o n  m a n a g e m e n t  a n d  f i e l d  l i f e  a r e  I n  a l i g n m e n t  

□ S u c c e s s f u l l y  b r e a k s  t h e  r e p a i r  / r e p l a c e m e n t  c y c l e  a s s o c i a t e d  
w i t h  a g e i n g  o i l  f i e l d s

Control

M o nitor

Inapoct

West Pipelines East Pipelines

1996 - 1999 life Model 54% na

1998 - 2001 Life Model 95% 96%

Apnl 30th 2001 BP ADEC Meet and Conler Session I 14



• External rorroslon

°  S i g n i f i c a n t  e x p o s u r e  t o  l e a k s  e n d  r e p u t a t i o n
Both ot GPB's corrosion related plpellno leaks In 3000

°  H i g h l y  l o c a l i z e d  d a m a g e ,  r a n d o m  p r o c e s s
• Leads to localized repairs, no' >ellne replacement

• Managing 1/3 million weld packs, not 2,400 pieces of equipment

• Cased rc ed crossings difficult to Inspect S repair

Commitment to Corrosion Monitoring

April 30th 2001 BP ADEC Meet and Confer Session 1

Commitment to Corrosion

• External corrosion control 

n  R e m o v a l  o r  r e p a i r  o f  I n s ' i l a t l o n  

°  L o c a l i z e d  c o a t i n g

°  C a t h o d l c  p r o t e c t i o n  I n  c a s e d  c r o s s i n g  

°  ' I n h i b i t o r  s p i k e s '  b e i n g  d e v e l o p o d

e Typical target values

°  R e m o v e  o r  r e p a i r  I n s u l a t i o n  b e f o r e  p i p e l i n e  
r e q u i r e s  a  m e c h a n i c a l  r e p a i r

• External corrosion control Is currently reactive

• Aim to movo to proactive control with inhibitor 
spikes

Table i t :  Mechanical Repairs Installed

m ito r in q o ° p

r
Control -4—

+
Monitor

+
Inspect -------

oorvice
Cross counlry 1 1
Production wofl hoc 6
un Gas 0 J
PWI 0 6

Apnl 30th 2001 BP ADEC Meet and Conler Session 1 16



Commitment to Corrosion Monitoring
•  Ex! mal monitoring & Inspection

o  T p n q e n t i a l  r a d i o g r a p h i c  t e s t i n g  -  T R T  

D A t .  m a t e d  T R T  

n  C - a i m  

°  E d d y  c u r r e n t  

°  S m a r t  p i g

°  E l e c t r o m a g n e t i c  w a v e  

°  G u i d e d  w a v e

• Typical target values
°  C o n t r o l  Tsb le I :  Recurring F iequsoey  of CUI Inspect ion  Surveys

« irregular surface contour • T ”

• 'Significant' or 'eevaro' anomalies 

°  M e c h a n i c a l  I n t e g r i t y
• Modified B31.G 

„  ° 0J&3" minimum wall o  -VO

• 105% MAOP

Equiptmtl
Trwiprralu/r

laUrrml Bdvm 
F xamloafioê (Y«*r,J

OO* F 10
>eo-i?o* f 1
>120 150* F A

>WF A

Apnl 30th 2001 BP ADEC Meel and Confer Session 1

Commitment to Corrosion Monitoring 0 bP
GPB external corrosion control 

°  D r i v e n  b y  I n s p e c t i o n  p r o g r a m  

“  D e t e c t i o n  &  r e p a i r  r a t e s  f a l l i n g  

°  I n d i c a t e s  p r o g r a m  I s  s u c c e s s f u l  a t  r e d u c i n g  r i s k c
Control

♦

| Monitor

Inspect -------

Apnl 30th 2001
1W7 tfttt i m  7000

BP ADEC Meet and Confer Session 1 18



Commitment to Corrosion Monitoring
• Summary

° Internal corrosion —
•  Control method is understood and manageable
•  Current rates of corrosion are the lowest lor 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

S u m m a r y  o f  r e c e n t  l e a k  &  s a v e  d a t a

■  Flow Line Saves

■  Flow Line Leaks

■  Well Line Saves

■  Well Line Leakst20

1996 1997 1998 1999 2000

Apnl 30lh 2001 BP ADEC Meet and Conler Session 1 20



Areas of Focus for 2001 
°  P r o g r a m  I n t e g r a t i o n

• Significant progran mndit In 2000

• Substantial work remains to be dono 

*» C o n t r o l
• Maintain or Improve corrosion control of cross country pipelines

• Rationalize number ot corrosion Inhibitors

• Automated chemical tracking system

Commitment to Corrosion Monitoring 1

°  M o n i t o r
• Development of enhanced erosion monitoring program

• Unification of weight loss coupon program 

°  I n s p e c t
• 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

improve chemical wellhead distribution

21
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Greater Prudhoe Bay Figure 1 
Summary o' Corrosion Coupon data 1995 - 2000

0 b p

■ >995 ■ 1996 e 1997 *1990 ■ 1999 mXOO
1IX>%
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E  80% 
04
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«  60%
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D
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0%
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Greater Prudhoe Bay Figure 2 
Chemical optimization in response to corrosion probe data

7r*oo

 MsUI L o tt   Inhibitor Conconfralon

7 1

is
lOCVOO 3/IW 4/1/00 V2AXJ W O O
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Greater Prudhoe Bay Figure 3 
External Inspection using tangential radiographic testing

0 b p

Aonl 30lh 2001 BP ADEC Meel and Conler Session 1

0 b p
Greater Prudhoe Bay Figure 4 

Detection of internal corrosion of well lines by Inspection

Apnl 30th 2001 BP ADEC Meel and Conler Session 1

13



Greater Prudhoe Bay Figure 5 
Detection of Internal corrosion of cross w in t r y  pipelines

0 bP

1995 1997 2000

Apnl 30th 2001 DP ADEC Meel and Confer Session 1 27

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

O bp

120

100

I Flow Lins Saves 

I Flow Line Leaks

■  Well Line Saves 

m Well Line Leaks

1996 1997 1998 1999 2000

Apnl 30th 2001 BP ADEC Meet and Conler Session 1 28
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Aidska Consolidated Team Figure A1 
Corrosion coupon data from Endicott 1995-2000

O bP

1995 199C 1997 1998 1999 2000

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

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

0 bP

Water Infection Source Water Production Well Pad Production
Fiowlines

April 30th 2001 BP ADEC Meel and Conler Session 1
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Alaska Consolidated Team Figure A3 
Endlcott IIWL quarterly UT readings

0 b P

•
c 120
2

1 100
Cl
•1c 00
o
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In
C 40
o
c 20
1
£ 0

i r m Nunbor ot Inspections 
■a Number ol Increases 
— % Increase ot total inspections

Apnl 30th 2001 BP ADEC Meel and Conler Session 1

Alaska Consolidated Team Figure A4 
Endicott Velocity Monitoring

0 b p

45

40 I Number ol Wells

& * .'ercentage ot Wells
35 

=  30

3 -
e 20
i
i ,s 
I .

5 I I «
LIR<1 1<LR<2 2<LRc3 LR>3 Total

L/R Ratio (Actual MlxtureVeloclty /Erosional Velocity)
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A l a s k a  C o n s o l i d a t e d  T e a m  F i g u r e  A 5  
D e t e c t i o n  o f  i n t e r n a l  c o r r o s i o n  o f  w e l l  l i n e s  a t  E n d i c o t t

0 bP

1995 19% 1997 1998 1999 2000

Apnl 30th 2001 BP ADEC Meet and Conler Session 1 33

A l a s k a  C o n s o l i d a t e d  T e a m  F i g u r e  A 6  
D e t e c t i o n  o f  I n t e r n a l  c o r r o s i o n  o f  c r o s s  c o u n t r y  p i p e l i n e s  a t  E n d i c o t t

0 bP

25%
N B :  T h r e e  P h a s e  M n n  Product io n  L i n e  is D u p le *  S t a i n l e s s  
S t e e l  Witfi  N o  C o r r o s io n  N o te d

IPWITSWI

1995 19% 1997 1998 1999 2000

Apnl 30th 2001 BP ADEC Meel and Conler Session 1
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Greater Prudhoe Bay Tables 1 to 2 0 b p
Tsbls 1 iu m m r y  ol W«1I I’ed / t>rU» 5*ts Pipelines

b rv tc a
No Ot 
Unas

Milas o» 
Piping

No. o f Internet 
inspection*

No. Ot External | 
inspections

C>*s tifecbon -V, 3 0 72
Mrsotte Injection 107 16 12 369
3 PNes# Product tor 1061 . 266 6956 3192
Gm  un  _ _ _ 675 _ '« P . 15 2537
PW/SW/WAG 110 4? ?one 1442

Table 7 Summary of C roM  Country Pipelines

Service
No. ol 
Unas

M .las of
Piping

N<* of Internal 
Inspections

No. o l External 
Inspections

f o o t  G»* 7 22 0 0
Gas Transport 12 36 3 0
Gas inaction 7 10 0 *
P M U H S u p f* , 40 121 7 101
► * * * * > 27 61 23 i . i r .
NGL 4 11 0

0
Nitrogen Storage 1 12 0 0
0 Pnese Production 153 333 9.361 3.75# 1
Esport OS 2 13 239 17

PW7SW 33 103 816 ___553 _______ |

Apnl 30th 2001 BP AOEC Meet end Confer Session t

G r e a t e r  P r u d h o e  B a y  T a b l e s  3  t o  4

Tebie 3 Smart pig inspection*

O b p

f Tool diam eters) No. ol Unas Unas Inspected
1995 14* i r . a r . 2 4 * 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  1 
! 74.XF-21

t t  9 24* 1 G IT -24

■ T v T X 24* 6 0 3 6 . S 36. W-74. X-74. *-36774. Z-74

a r m ir . 3 4 * 3 OT, U-88. Y-69
1999 w . . .  § A-74, E 36, F-74. J 74. M-74. N-74

?000 i r .  24* 1 5 1 0  36. N-74. K-74. U 384. XF-21

Tabla 4: Numbtr of Corrosion M o n it o r in g  Coupon*

Ysar
Cross

country Weil Unea PW s w
OL 4 

ln| Total
1995 1̂ 324 6J95 1.125 750 4 9,536
1996 1,489 7.676 1,140 744 10 11.193
1997 1,467 7,784 1,207 968 10 11,574

1W6 1.490 7^582 J J 3 8 732 10 11.094
1999 1.425 6.875 r T o io 782 10 10^238

?000 1,371 5,855 816 782 10 8,970

April 30th 2001 BP ADEC Meet and Conler Session t
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Apnl 30th 2001

Greater Prudhoe Bay Tables 5 to 6

Table 1 C o r r o t i o n  Monrtonng Probes

Location

1*i

w « a t n a 78

C ron C o u rtrv j)*** '** * 4

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

97VQ129

WU210
RU2SI

RU2S6

BP ADEC Meet and Confer Session i

G r e a t e r  P r u d h o e  B a y  T a b l e s  7  t o  8

Table 7: Water production, corrosion Inhibitor usaga and concentration

Year Water production 
(million barrels)

Inhibitor Usage 
(million gallons)

Conotntr at ton 
(ppm)

1996 205 106
1997 456 3 2 21 115
1996 «?eo 25 3 141
1999 415 7 2 28 130
2000 4363 2 73 149

Table a Recurring Frequency of CUI Inspection Surveys

Equipment
Temperature

Interval Between 
Examinations (Years)

*80»F 10

>00 120* F 8

>120- 150* f 6

>150* F 4

April 30th 2001 BP ADEC Meet and Confer Session 1



G-eater Prudhot Bay Tables 9 to 10

I t b *  t  EI*ctfO<it*«nMc ln*p*c1lo n t

No. ot Ceeed 
Pipe Segments

Foot *9* 
Tested

N o E U
Anomalies

EM
Anomalies

Significant
EM

Anomalies
Gas/Gas un 88 7 .2 4 9 75 13 0

31  ̂ -2 a196 2 6 3 0
p G l 2 255 1 1 0
□  Phase
production 62 6.6S5 - 6 7

13 2

P iE iP O fl .
PW /SW W AG

________ 1________

32
75  

2 .7 7 1
- k -

0 0
0

T»bt« 10: Oul<M4 W»v» In tp K tk X M

No. ot 
Cased

P U »
Segments

Foote?#
Tested

No
Significant
Indications

Minor
Anomalies

Moderats
Anomalies

Sever®
Anom sites

S a i'G a i LFi 26 2.643 24 2 0 0
0
0*> L 5 77B 4 1 0

3 Phase
Production 16 1.342 13 3 0 0
PW/SW 27 2.604 22 3 2 0

April 30lh 2001 BP ADEC Meet and Confer Session l

G r e a t e r  P r u d h o e  B a y  T a b l e  1 1  t o  1 2 0 bP
Table 11: Mechanical Repairs installed

Service Internal E sternal
C n»a otxmiry t 1
P'oducbon wee ana 6 18
lift Gas 0 3

[JNVI 0 6

Table 12: Leaks due to corrosion

Service lo cation Data iniernal/Ertarnai Volume ^
3 priase production . S^pad 6'lft'OO Edemal 50 gals 1

Gas *1 OS 09 9/2/00 Edema! ____ o____ 1

April 30th 2001 BP ADEC Meel and Conler Session 1 40



Greater Prudhoe Bay Tables 13 to 14 O b P
r*W« 13. L i i k t  lAd S « m

Cross
Country

Saves
Wall Lin* 

Saves

Cross
Country

Leaks
Wall Line 

Laska

Cross 
Country 

leak save
Well Une 
leek save

Overall 
leak ssvs

199i 14 57 4 6 78% 90% 88%
> 9 9 ) 33 73 2 1 94% 99% 97%
iWC $1 34 3 4 94% 89% 92%
iw?d ? 2 25 0 3 100% 89% 94%

vood 9 54 _ J _____ 1 90% 98% 97%

Table 14: Planned Coupon I Schedule for Great*/ Prudhoe Bay

34fVtCe Cross Country 
(months)

Wall llnea 
(months)

3 m a t *  tn -o O ja io n 3 4
Produced water 0 e
S w  ■*»'<* 3 4
NGL 3 U fA

SatolCM 3 N /A

A p n l  30th 2001 BP ADEC Meet and Conler Session I

A l a s k a  C o n s o l i d a t e d  T e a m  T a b l e s  A 1 0 b P
Table A1: Endlcort Summary of Line* and NOT Inspection*

Service Miles ol 
Piping ^

No. Intemai 
Inspections

No. External 
Inspections

Oil Wed Pads 2.5 1112 0
Water « country fcnes 3 5 104 4 (n  vaull)

Water ■ W e i Pads 1 7 101 2 (m vauti)
Gas x country (G IT/M I) 7 4 (in vault) 4 (in vault)

Gas • W e i Pads 1 2 21 2 (m vault)

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

p__i __service Miles of Piping No Intemai No. External 
Inspections

O i x-country hnes 24 15 41
O i -  W e i Pads Nota 497 13*
Water ■ country 15 95 51
waior -  Wall Pads Nolo 812 150
'»SS x-country 14 0 0

G a s -W e n  Pads NOI0 0 0
Note Dal* no* trvrwdetely avaAah'e

April 30th 2001 BP ADEC Meet and Cooler Session 1 ^
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Alaska Consolidated Team Tables A3 to A4

Table A ): B a d e *I Summery of Lines and NOT Inspections

Service Feet of Piping No. Intemai No External 
Inspection*

Os -Wad Pad M O W  , 320- MO« 21 wwi Mna. 4 Header 0
Gas 740V/L. W H O P 6 wed m e . 4 header 0
OifOOM1 W ei w r.wwaioa 0Note Badarrrt does no* have an act*m water eycUon system

Tabia A A : Endicott Corrosion Coupon Monitoring 2000

System Number of Locations 
with Access Fitting*

%  Coupons « 2MPV 
Corrosion Rate

Water injection • Pads 15 100%
Water inject*on -  x-counfy 1 100%
04 Production -  Pads 81 G4%

Apnl 30lh 2001 BP ADEC Meet and Conler Session 1

A l a s k a  C o n s o l i d a t e d  T e a m  T a b l e s  A 5  t o  A 8

Tabia A5: MPU Corrosion Coupon Monitoring 2000

S yste m Number of Locations with % Coupon* < 2MPY
Access Fittings Corrosion Rate

Production Syslem Pads 11 91%

Water injection System 6 33%
Source Water Coupons 3 100%

Table AM: MPU Inspection Summary- External

Inspection
Year

Total Inspections -  
External

Total Repeat 
Inspections

Total
Increases Increase

1997 26 0 0 rva
1998 441 10 0 0 0
1999 101 65 0 0 0
2000 205 104 28 26 9

Apnl 30th 2001 BP ADEC Meet and Confer Session 1



A lask a  C o n so lid a te d  T eam  T ab les  A9 to  AtO Q b P
T#Me A *  MPU Inspection S um m ary- E lectrom agnetic E n e m a! In spection *

Tabia A 10: MPU Inspection Sum m ary • Internal

In epecdon
Yaar

Total In spection s -  
Intemai

Total R epeal 
Inspection*

Total
Incrae*** Increase I

rVa1994 332 0 0
1996 6 0 rVa

1996 13 ............... 0 rVa
1997 632 72 2u 2 76
1996 994 276 33 120
1990____ 931 I 72 S 6 9

April 30th 2001 BP ADEC Meet and Confer Session 1

Alaska Consolidated Team Tables A11 to A12

Table A l t ;  Endicott Leak / S ava  and M echanical Repair Data

Service • of 
te a k *

• of 
S a ve *

• of 
S lee ve*

C o m m ent*

Od ■•country ftne* 0 0 0
Od W e* Pad* 1 2 0 1-45 S-naer S are. 1-63 S  apoof S ave.

2-04 S spool teak
Water > country 
kna*

0 1 0 MPi PW Header Blind flange and 
valve raptaced

Water w m  Pads 0 0 0
Gas i  country 
GLT/MI

0 0 0

Gas w ad  Pads 0 0 0
Net# Leak / Sava and mechanical rape* data a  tor yaer 2000 only

rabla A 12: Milne Point Leak / S ava A M echanical Repair data

Sarvica • of 
La aka

• of 
S a ve*

• of 
S le eve *

C o m m ent*

0 « i-country 1 3 0 In pi*ni ORT p**ng orVy
Od WeO Pads 0 0 0
Water * -country 0 0 0
W ale' W o* Pads 0 0 0
Gas x-country 0 0 0
G as Wed Pads 0 0 0

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

Apnl 30lh 2001 BP ADEC Meal and Confer Session 1 46
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A laska C o n so lid a ted  T eam  T ab le  A13

Table A l l :  Bad ami Leak I  S ava  and M echanical Repair DaU

Sorvic* t o r
Lao k j

» of
Save#

• o f C o m m enti

O l -  Wo« Pad 0 0 0

G as -  We* Pad 0 0 0

Otsposai Won 0 0 0

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
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G K B U Overview
ALASKA

E f f e c t i v e  c o r r o s i o n  m a n a g e m e n t  i s  c r i t i c a l

=  S a f e t y  &  E n v i r o n m e n t a l  e x p o s u r e  

~  A s s e t  p r e s e r v a t i o n  ( $ )

~  M i n i m i z e  d o w n t i m e / l o s t  p r o d u c t i o n

>  C o r r o s i o n  F a c t o r s

=  A g i n g  o f  f i e l d  i n f r a s t r u c t u r e

~  C o r r o s i v i t y  o f  p r o d u c e d  f l u i d s  i n c r e a s i n g  ^

-  w a t e r  p r o d u c t i o n

-  H , S£

>  O v e r  $ 4  B i l l i o n  i n  a s s e t s

~  5 3 0  m i l e s  o f  i n s u l a t e d  p i p e l i n e s

-  6 0  m i l e s  w e l l  l i n e s  ( 9 0 0 +  w e l l s )

~  2 3 7  c r o s s  c o u n t r y  l i n e s  

~  7 5 0  r o a d  c r o s s i n g s  

~  1 0 0 , 0 0 0 +  w e l d - p a c k s

• •



Overview
A LA S K A

Injector Producer

“Well L ines” “Cross Country  Lines"



S t a r t  u p  

T i m i n g

1981
1982-1985
1986-1990
1991-1995

I  PHILLIPS 1

A LA S K A

C P F - 1

Historical Overview



Iffll Mechanisms &  Methods
ALASKA

k V n M K Q H R r S r

> Inte rna l C o r r o s i o n

E r o s i o n  C o r r o s i o n

U n d e r  D e p o s i t  C o r r o s i o n

M i c r o b i a l l y  I n d u c e d  C o r r o s i o n  

( M I C )

> E x te rn a l C o r r o s i o n

C o r r o s i o n  U n d e r  I n s u l a t i o n  ( C U I )

M e t h o d s

^ M o n i t o r i n g
- C o u p o n s

- P r o b e s
-

> M it ig a t io n
- C h e m i c a l  I n h i b i t i o n  

- M e c h a n i c a l  P i g g i n g

^ In s p e c t io n
^ R a d i o g r a p h y

- U l t r a s o n i c s

- C o r r o s i o n  R a t e  M o n i t o r i n g  

( C R M )



•  •  •

i M l  Strategies
______________________________________________________________________________________________________________________ A LA S K A

® U s e  c h e m i c a l  i n h i b i t o r s  as p r im a ry  m ea n s  o f  c o n t r o l

® M o n i t o r  c o r r o s iv i t y  o f  sy s tem  to p r o v id e  fe e d b a c k  and 
a l low  e f fe c t iv e  re s o u rc e  m a n a g em e n t

(3) Im p le m e n t  r i s k - b a s e d  in s p e c t i o n  to p ro v id e  fe e d b a c k  and  
p rev en t leak s

® Inc rea se u n d e rs ta n d in g  o f  C o r r o s i o n  M e c h a n ism s  th r o u g h
data analysis

© Pu rsu e  t e c h n o l o g y  im p r o v e m e n t s  in c h em ic a ls  and 
in sp e c t io n  to in c rease e f f ic ie n c ie s



Strategies
ALASK A

E v a l u a t e  R i s k

M o n i t o r  a n d  D e v e l o p

I n s p e c t  M i t i g a t i o n  P l a n

I m p l e m e n t

M i t i g a t i o n



H w  Monitoring
ALASKA

y  Id en t if ie s changes/ trends in c o r ro s iv ity  o f  sy s tem

O p t im iz a t i o n  to o l f o r  c h em ic a l in h ib i t io n  and in sp e c t io n  
p r o g ram s

>  E l e c t r i c a l - R e s i s t a n c e  P r o b e s

=r> S h o r t - t e r m  F e e d b a c k ;  c a n  i d e n t i f y  t r a n s i e n t  c o r r o s i o n  e v e n t s  

= o  M a y  n o t  a c c u r a t e l y  r e f l e c t  g e n e r a l  p i p e w a l l  c o r r o s i o n  r a t e s

>  Coupons >1100 locations
L o n g e r - T e r m  F e e d b a c k ;  a v e r a g e  c o r r o s i v i t y  o v e r  t i m e  p e r i o d  

B e t t e r  c o r r e l a t i o n  w i t h  g e n e r a l  p i p e w a l l  c o r r o s i o n  r a t e s

>  I n s p e c t i o n  D a t a

•=<* I d e n t i f y  a n d  t r a c k  a c t u a l  c o r r o s i o n  d a m a g e

M e a s u r e s  a c t u a l  p i p e w a l l  c o r r o s i o n  r a t e s ,  b u t  a f t e r  d a m a g e  

i s  d o n e



2 W o o k P r o b e  U n d e r  
T h e s h o l d ?

C o u p o n s

i sm ag e  I n c r e a s e ?

tSUU Monitoring

M on i t o r i n g

Q , | y ^ / K n o w n  D a m a g e  \  Q u a r t e r l y  I n s p e c t i o n  (  C R M  )---------- ►( R e c u r  •-----------------------

In h ib i t io n

K u p a r u k  I n h i b i t o r  F e e d b a c k  S y s t e m

QpMmur Inhibitor
Q a u a a

ALASKA



l i i B y  M o n i t o r i n g  - C r u d e  C o m m o n  L i n e s  i
A LASK A

I Rtting, mpy 

I Gen. mpy

F i e l d - W i d e  P r o d u c e d  C r u d e  C o m m o n  L i n e s  C o u p o n s

A v e r a g e  C o r ro s io n  R a te

1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

>  P r o b e s ,  Y e a r  2 0 0 0 :  A v e r a g e  R a t e  < l  m p y  

2> I n s p e c t i o n  d a t a  i n d i c a t e s  c o r r o s i o n  i s  u n d e r  c o n t r o l



■  Pitting MPY 

□  General MPY 

60

50

40

£  30

20

10

Monitoring - Wet Oil Lines

W e t  O i l  L i n e s  C o u p o n s
Averarge Corrosion Rates

Increased Inhibitor 
by 20 GPD

1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
Y e a r s

2> Y e a r  2 0 0 0  a v e r a g e  p i t t i n g  r a t e  o f  3 6  m p y  i n c l u d i n g  2 4 ”  l i n e  

>  Y e a r  2 0 0 0  a v e r a g e  p i t t i n g  r a t e  o f  11 m p y  f o r  1 6 ”  l i n e  &  I 2 ” l i n e  

2 > 2 4 ”  W O  L i n e  s c h e d u l e d  f o r  d e c o m m i s s i o n i n g  i n  J u n e  2 0 0 1



Monitoring - In je c t io n  C o m m o n  L in e s
A LA S K A

■  ra t in g . m p y 

□  G e n . r r p y

F i e l d - W i d e  W a t e r  I n j e c t i o n  C o m m o n  L i n e s  C o u p o n s
Average Corrosion Rate

1985 1986 1987 1988 1989 1990 1991 199? 1993 1994 1995 1996 1997 1998 1999 ?000

D a te

I n s p e c t i o n  d a t a  i n d i c a t e s  t h a t  c o r r o s i o n  a c t i v i t y  l o c a l i z e d  i n  

s t a g n a n t ,  u n - p i g g a b l e  s e c t i o n s  o f  l i n e  

> C o r r o s i o n  r a t e  i n c r e a s i n g  a s  i n j e c t i o n  s o u r c e  w a t e r  i s  m i x e d



M o n i t o r i n g  - P r o d u c t io n  W e l l  F lo w  L in e s
ALASKA

□  General MPY ■  Pitting MPY

P r o d u c t i o n  W e l l  F l o w l i n e s  C o u p o n s

Average Corrosion R a te s

> I n s p e c t i o n  d a t a  s u g g e s t s  t h a t  a c t u a l  p i p e w a l l  c o r r o s i o n

r a t e s  a r e  h i g h e r



•  •

fiiHJ Monitoring - In je c t io n  W e l l  F lo w  L in e s

□  G e n e ra l M P Y  ■  P it t in g  M P Y
In jection Well F low lines Coupons

Average Corrosion Rates

i__
D a t e

> I n s p e c t i o n  d a t a  s u g g e s t s  t h a t  a c t u a l  p i p e w a l l  c o r r o s i o n

r a t e s  a r e  h i g h e r



•  •  •

BjBU Mitigation
_________________________________________________________________________  A LA S K A

> O v e r  $ 8MM/yea r sp en t o n  c o r r o s io n  c h em ic a ls  

>■ C o n t i n u o u s ly  sea rch fo r  bette r c h em is try
=  V e n d o r  P r o p o s a l s  

=  L a b o r a t o r y  T e s t i n g  

== F i e l d  T e s t i n g  

«  F u l l - f i e l d  I m p l e m e n t a t i o n

■/ N e w  in h ib ito r , C o r t r o n  2 0 0 0 - 2 5 , s c h e d u le d  f o r  fu l l - f ie ld  
im p lem e n ta t io n  in 1st h a l f  2 001

J  F ir s t s tage (3 -5  D r i l l S i te s ) o f  w e l lh e a c  c h em ic a l in h ib it io n  
fa c i l i t ie s s c h e d u le d  f o r  sta rt-up in 2001

/  2 4 ” W e t  O i l  L in e  d e c o m m is s i o n in g  in 2001



li M y  Inspection
ALASKA

>  Internal Corrosion Surveillance
~  R e a l - T i m e  R a d i o g r a p h y  ( R T R )

~  M a n u a l  R a d i o g r a p h y  ( R T )

~  U l t r a s o n i c s  ( U T )

~  C o i T o s i o n  R a t e  M o n i t o r i n g  ( C R M )  -  U s e s  U T  a t  d i s c r e t e  l o c a t i o n s  

t o  p r o v i d e  f e e d b a c k  f o r  I n h i b i t o r  O p t i m i z a t i o n  S y s t e m

E x te rn a l C o r r o s i o n  S u rv e i l la n c e
~  T a n g e n t i a l  R a d i o g r a p h y  ( T R T )

~  A u t o m a t e d  T a n g e n t i a l  R a d i o g r a p h y  ( A T R T )

’>  B clow -G ratle  Piping Program
P T I  - E l e c t r o m a g n e t i c  w a v e  p u l s e  s y s t e m  

T W I  -  G u i d e d  u l t r a s o n i c  w a v e  s y s t e m



( t o

> W e I I  L i n e s

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)

f i K B U  I n s p e c t i o n  - I n t e r n a l  C o r r o s i o n
> _____________   ALASKA



•  •  •

fi&BU Inspection - Internal Corrosion
X __________________________________________________________________________________________________________ A LA S K A

W e l l  L i n e s

Kuparuk Well Line Interna; Corrosion Summary
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•  •  •

ifiKBU Inspection - Internal Corrosion ^||
A LA S K A

2 > C r o s s  C o u n t r y  L i n e s

/  237 cross-country lines at Kuparuk 

•/ Inspected 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

✓  0 CC lines required repair



A LASK A

f i B B U  I n s p e c t i o n  - I n t e r n a l  C o r r o s i o n

C r o s s  C o u n t r y  L i n e s

Kuparuk C ross Country Line Internal Corrosion Summary



jG&IU Inspection - Internal Corrosion j

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



M U  I n s p e c t i o n  - E x t e r n a l  C o r r o s i o n  j B S j
ALASKA

X 'M "T  S I X '

>  C r o s s  C o u n t r y  L i n e s ,  O f f - P a d

✓  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

>  C r o s s  C o u n t r y  L i n e s ,  O n - P a d

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

>  W e l l  L i n e s

/  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
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PHILLIPS ,

I n s p e c t i o n  - E x t e r n a l  C o r r o s i o n  ( G a
A LA S K A

H i s t o r i c a l  G K A  E x t e r n a l  T R T  R e s u l t s

W P ’s TRTd E Z 3 W P ’s Corr - * - %  W Ps Corr

35987
20%

15%

1"O
o
t

10% O
COa
5
3?

5%

0%

Year
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Inspection - External Corrosion
ALASKA

E x t e r n a l  I n s p e c t i o n s  -  L a s t  1 5  M o n t h s  ( O n  P a d  P i p i n g )

i WP 's TRTd W P 's Corr W Ps Corroded

1546 15%

Month
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fiBJBU Inspection - External Corrosion
A LA S K A

H i s t o r i c a l  G K A  E x t e r n a l  L e a k s  a n d  S a v e s

30 

25 

2 0  

15 

1 0  

5 

0

□  L e a k s  ■  S a v e s

28

1995 1996 1997 1998 1999 2000
Y ear



I n s p e c t i o n  - E x t e r n a l  C o r r o s i o n
ALASKA

^ E x t e r n a l  ( W e ! d - P a c k )  P r o g r a m

^•Complete inspection of remaining CC Off-Pad weld packs 

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

> l n h i b i t o r  S p i k e s  F o r  W e l d  P a c k s  P i l o t  P r o g r a m

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



Inspection - Below-Grade Piping
\  A LA S K A

WE. T-ooO
Electromagnetic Inspection (PTI)

Service
No. of Cased Pipe 

Segments
No EM (N) EM (E)

Significant EM
(S)

G as  (lift, Injection,Fuel) 6 5 1 0

Miscible Injection (Ml) 3 3 0 0

Nat G as  Liquids (NGL) 0 0 0 0

Oil Sales (OS) 5 4 0 1

3 Phase Production (PC, PO) 12 10 2 0

2 Phase Oil & Water (WO) 0 0 0 0

W ater Injection (PW, S W ,  Mixed) 31 26 5 0

Tota ls 57 48 8 1

G u i d e d  W a v e  I n s p e c t i o n s  ( T W I )
I

S e r v ic e
N o. o f C a s e d  P ip e  

S e g m e n ts
In c o n c lu s iv e  
A n o m a lie s  (1)

No S ig n if ic a n t  
I n d ic a tio n  (N)

M in o r (L ow ) 
A n o m a l ie s  (L)

M o d e ra te
A n o m o lie s

(M )

S e v e r e  
A n o m a lie s  (S )

G as  (lift, Injection, fuel) 7 1 5 1 0 0

Miscible Injection (Ml) 0 0 0 0 0 0

Nat G as  Liquids (NGL) 1 0 0 1 0 0

Oil Sales (OS) 1 0 1 0 0 0

3 Phase Production (PC, PO) 26 2 19 4 1 0

2 Phase Oil & W ater (W O) 10 1 9 0 0 0

Water Injection (PW , S W ,  Mixed) 10 0 6 1 3 0

Tota ls 5 5 4 40 7 4 0



; g « y  Inspection - Below-Grade Piping
ALASK A

s > 7 3 9  B G P  L o c a t i o n s  i n  F i e l d

/  210 locations inspected using PTI/TWI 
/  7 locations excavated - ‘98, ‘99,’01 

=s>1 location required repair 
=o All locations refurbished 

/  Based on TRT inspections at casing ends...‘98, ‘99, ‘00 
=<>3 locations replaced without excavation 
=*>1 location refurbished

>  388 significant locations remain for inspection
- — 5 4  l i n e s  -  p l a s t i c ,  n e w ,  r e p l a c e

- — 8 7  l i n e s  - f l a r e  p i t  g a s  &  d r a i n  l i n e s  <  2 ”  d i a m e t e r



t H £ § y  I n s p e c t i o n  - B e l o w - G r a d e  P i p i n g
PHILLIPS

A L A S K A

> B e l o w  G r a d e  P i p i n g  P r o g r a m

=> 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.



R e a l  i s s u e  is  s i n k i n g  s u p p o r t s  c o m b i n e d  w i t h  s n o w l o a d i n g .  

(Lines will bend until support is met. )

Structural Concerns
ALASKA
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p m y  Structural Concerns
' ___________  A LASK A

>  S u b s i d e n c e  M i t i g a t i o n  a t  t h e  D r i l l  S i t e s

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

W e l l  L i n e  P i p i n g  -  S a g g i n g  P i p e

=> 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



•  •  •

D e c i s i o n  a n d  e x e c u t e  e n h a n c e m e n t s  t o  t h e  K u p a r u k  

C o r r o s i o n  D a t a b a s e .

C o n t i n u e  t o  e v a l u a t e ,  p r i o r i t i z e ,  a n d  i m p l e m e n t  

s u b s i d e n c e  m i t i g a t i o n  e f f o r t s  a t  t h e  d r i l l  s i t e s .

E v a l u a t e  s u i t a b i l i t y  o f  s n o w  f e n c e s  t o  m i n i m i z e  s n o w  

a c c u m u l a t i o n  o n  w e l l  l i n e s .

C o n t i n u e  w i t h  h e i g h t e n e d  l e v e l  o f  s n o w l o a d  m o n i t o r i n g  

a n d  s n o w  r e m o v a l .



m m Spills/Incidents
»  A LA S K A

>  2 M - 0 1  W e l l  L i n e  R i s e r  L e a k  5 / 6 / 0 0  2 0 0  g a l l o n s

=> Fatigue-type failure @ wellhead riser
=> caused by slugging, coupled with pipe support subsidence 

and snow loading

2 >  2 X - 1 6  W e l l  L i n e  L e a k  7 / 3 / 0 0  1 0  g a l l o n s

=> 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

>  1 G - 0 8  W e l l  L i n e  L e a k  1 2 / 2 7 / 0 0  7 0  g a l l o n s

=> Caused by internal corrosion 
=> Thin-walled (0.280”) piping, producing well 
=> Was lower-tier priority on our inspection list



Spills/Incidents
»   A LASK A

>  1 B  I n j e c t i o n  L i n e  R u p t u r e  4 / 1 5 / 0 1  9 2 M  g a l l o n s

=> Line ruptured, and low pressure alarm was received

=>Leak detected and isolated w ithin 12 minutes

=> Rupture located in road crossing behind CPF1

=> External corrosion @ weld pack in road crossing was cause

=>Spill area on tundra, ju s t less than 1 acre

=> A ll accessible weld packs inspected

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



Spills/Incidents

>  1 B  I n j e c t i o n  L i n e  R u p t u r e  4 / 1 5 / 0 1  s 2 M  g a l l o n s

W e l d  l o c a t i o n  

R u p t u r e  i s  2 4 " x  5 "  

E x t e r n a l  C o r r o s i o n



•  •  •

~ ^ __________________________________________________________________________________________________________ ALA S K A

>  1 B  I n j e c t i o n  L i n e  R u p t u r e  4 / 1 5 / 0 1  9 2 M  g a l l o n s

= > R e v i e w e d  M o n i t o r i n g  &  I n s p e c t i o n  H i s t o r y ...........

/  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 fo r  inspection late 2001

Spills/Incidents



Closing
A LA S K A

T o p ic s  f o r  d is c u s s io n

*  D a t a  r e p o r t i n g  - W h a t  i s  m e a n i n g f u l  t o  A D E C ?  W h a t  i s  n o t ?

* B G P  -  I n c o p o r a t e  a n n u a l  r e p o r t i n g  i n t o  t h i s  N S  C h a r t e r  A g r e e m e n t  

R e p o r t ?

*  B G P  -  I n c l u d e  a l l  B G P  i n s p e c t i o n  d a t a ,  n o t  j u s t  “ o i l ”  l i n e s ?
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Greater Kuparuk Area
C o r r o s i o n  P r o g r a m s  

O v e r v i e w

presented to tiie 

A l a s k a  D e p a r t m e n t  o f  E n v i r o n m e n t a l  C o n s e r v a t i o n

2nd Meet & Confer 

November 5, 2001



S t r a t e g i c  S h i f t s
ALASKA

Internal Corrosion

W e l l  L i n e  I n s p e c t i o n s

1 G - 0 8  P r o d u c t i o n  W e l l  L i n e  

S p i l l

2 4 ” W e t  O i l  L i n e  C o u p o n s

C o r r o s i o n  I n h i b i t o r  T e s t i n g

External Corrosion

* 1 0 ” 1 H B W I  W a t e r  I n j e c t i o n  

C o m m o n  L i n e  S p i l l

M f e s M n s

Inspection
5 D o u b l e d  W e l l  L i n e  I n t e r n a l  I n s p e c t i o n  

R T R  P r o g r a m  F u n d i n g

*  R e v i s e d  I n t e r n a l  I n s p e c t i o n  P r i o r i t i z a t i o n  

S c h e m e

* I n c r e a s e d  W e l l  L i n e  I n s p e c t i o n  E f f i c i e n c y

* T r i p l e d  B e l o w  G r a d e  P i p i n g  P r o g r a m  

F u n d i n g

Monitoring/Mitigation
*  D e c o m m i s s i o n e d  2 4 ” W e t  O i l  L i n e

= F i e l d w i d e  D e p l o y m e n t  o f  N e w  C o r r o s i o n  

I n h i b i t o r  ( 2 0 0 0 - 2 5 ) '

* I m p l e m e n t i n g  W e l l h e a d  I n h i b i t i o n



M o n i t o r i n g

MPY =
Initia l W e igh t -  F ina l W e igh t

C oupon Dens ity X Surface A rea X tim e exposed

Pit Depth Ana lys is : 

MPY =
Pit Depth

tim e exposed

ALASKA

Cutaway of E R  Probe

Internal C orrosion M onitoring Methods

E l e c t r i c a l  R e s i s t a n c e  P r o b e s

- target values < 1 mpy (mills per year)

C o u p o n s

T w o  t y p e s  o f  e v a lu a t io n  u s e d  for c o u p o n s :

overa l l  w e ig h t  lo s s  *  ind ica t ion  of  fluid co r ros iv i ty
- target values < 3 mpy based  on weight loss analysis

4 u .
pitting d e p t h  a  ind ica t ion  of  pitting c o r ro s io n ,  p r im a ry  c o r r o s io n  

m e c h a n i s m  a t  K u p a ru k
- target values < 10 mpy based  on pit depth analysis

Weight Loss Analysis: Cutaway of coupon in line

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



Monitoring Results
C r u d e  C r o s s  C o u n t r y  L i n e s

A LA S K A

>  C o r r o s i o n  in C r u d e  C C  L i n e s  is  u n d e r  c o n t r o l
>  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 
/  Increased Corrosion Inhibitor rates on all 6 lines 
/  Remaining 2 lines scheduled for inspection in 2002
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Monitoring Results
W a t e r  I n j e c t i o n  C r o s s  C o u n t r y  L i n e s

\
if  n*

A LA S K A

>  C o r r o s i o n  is  u n d e i  c o n t r o l  in W a t e r  I n j e c t i o n  C C  L i n e s
>  Average coupon data  has  remained below triggers since 1998 

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

1.)
t9 'tv  

\ 1
<r

y r  . r

, y  

/  iX
ui

I'

/  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 subsequen t  coupons below trigger level
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Monitoring Results
W e t  O i l  C r o s s  C o u n t r y  L i n e s

\  PHILLIPS /

i ®
ALASKA

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

>  2 4 ” W e t  Oil L in e  w a s  d e c o m m i s s i o n e d  in J u n e  2001
>  Coupons - 2 Lines had corrosion rates exceeding trigger level (includes abandoned  24")

/  Inspection on 12 “ Line indicated no dam age  
/  Corrosion Inhibitor rates were increased and remain at high levels 
/  P igging f requency  in c re a se d  from 3 m o n th s  to 2 m o n th s

[Overall MPY Pitting_MPY

Overall Loss Trigger Fbint

Pitting Loss Trigger Fbint

I
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Monitoring Results
P r o d u c t i o n  W e l l  L i n e s

A LA S K A

>  C o u p o n  T r e n d s  i n d i c a t e  c o r r o s i v i t y  n o t  i n c r e a s i n g ,  b u t  d o n ’t i n d i c a t e  full  s t o r y

>  I n s p e c t i o n  d a t a  o n  o l d e r / t h i n n e r  l i n e s  i n d i c a t e s  s i g n i f i c a n t  c o r r o s i o n  d a m a g e

>  D o u b l e d  i n s p e c t i o n  e f f o r t  o n  w e l l  l i n e s  in 2001
>  Coupons - 2% or 13 Lines had corrosion rates above trigger level
>  All lines inspected in 2001

,1 ' 
' J '

/  Maximum wall loss 25% for 1 line 
/  8 Lines showed less than 20% wall loss 

\ /  4 Lines showed no dam age
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Monitoring Results
W a t e r  I n j e c t i o n  W e l l  L i n e s

A LA S K A

>  T r e n d s  i n d i c a t e  c o r r o s i v i t y  o n  t h e  r i s e

>  I n s p e c t i o n  d a t a  o n  o l d e r / t h i n n e r  l i n e s  i n d i c a t e s  s i g n i f i c a n t  c o r r o s i o n  d a m a g e
>  Coupons - 20% or 72 Lines had corrosion rates above trigger level

/  Coupon results factored into well line inspection prioritization 

/  D o u b l e d  i n s p e c t i o n  e f f o r t  o n  w e l l  l i n e s  in 2001

I Overall M P Y P i t t in g _ M P Y
*1 ou
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Overall Loss Trigger Point

Pitting Loss Trigger Point
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M i t i g a t i o n
ALASKA

A c c o m p l i s h m e n t s  ^

/  N e w  i n h i b i t o r ,  C o r t r o n  2 0 0 0 - 2 5 ,  i m p l e m e n t e d  f i e l d - w i d e  in  A p r i l  2 0 0 0  

-  n e w  f o r m u l a t i o n  b e i n g  f i e l d  t e s t e d  3 r d  /  4 t h  Q t r

/  F i r s t  s t a g e  o f  w e l l h e a d  c h e m i c a l  i n h i b i t i o n  f a c i l i t i e s  in  f i n a l  d e s i g n ,  

c o n s t r u c t  l a t e  2 0 0 1 / e a r l y  2 0 0 2  (D r i l l  S i t e  1 G )

/  2 4 ” W e t  O i l  L i n e  d e c o m m i s s i o n e d  in  J u n e  2 0 0 1

/  C r e a t e d  A u t o m a t e d  M a i n t e n a n c e  P i g  T r a c k i n g  S y s t e m  t o  e n h a n c e  

c o r r e l a t i o n  o f  p i g g i n g  f r e q u e n c y  w i t h  c o r r o s i o n  d a t a

v  I n c r e a s e d  M a i n t e n a n c e  P i g g i n g  F r e q u e n c y  o n  1 2 ” W e t  O i l  L i n e

/  I n i t i a t e d  ( S c h m o o - B - G o n e )  C h e m i c a l  T r e a t m e n t  T e s t  f o r  W e l l  L i n e  

D e p o s i t  R e d u c t i o n  o n  3  W a t e r  I n j e c t i o n  W e l l s / W e l l  L i n e s



Inspection Results
I n t e r n a l  C o r o s i o n

; PHILLIPS)IFgjh
A LA S K A

Cross Country Lines - 2 3 4  C r o s s  C o u n t ry  L in e s  a t  K u p a ru k

>  C r o s s  C o u n t r y  L in e  I n s p e c t i o n  P r o g r a m  S u c c e s s f u l  

/  0 l i n e s  r e q u i r e d  r e p a i r  d u e  t o  i n t e r n a l  c o r r o s i o n  

/  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

30,000

20,000

10,000

1995 1996 1997 1998 1999 2000

, ' r
J  AJSj f  V  .

/ - c • o/y /** ^ ^  '  J

1994

I n t e r n a l  C o r r o s i o n  S p i l l s  

-  C r o s s  C o u n t r y  L i n e s

1994 Spill 24" 1Y/R Cr ude  CC Line



Inspection Results
I n t e r n a l  C o r r o s i o n

Well Lines ~  1 0 0 0  well l ines  a t  K u p a ru k
V.-

A L A S K A

>  I n s p e c t i o n  E f f i c i e n c y  I n c r e a s i n g ,  D o u b l e d  F u n d i n g

>  O l d e r / T h i n n e r  W al l  W e l l  L i n e s  a r e  c o r r o d i n g
/  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 w e l l  l i n e s  r e q u i r e d  r e p a i r  (11 i n j e c t o r s ,  7 p r o d u c e r s )

I n t e r n a l  C o r r o s i o n  S p i l l s

- W e l l  L i n e s

1998 Spills 1L-1 6" Wl Line
1L-3 6" Wl Line
1A-9 6" Wl Line

2000 Spill 1G-8 6” PC Line
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G K B U  I n s p e c t i o n  -  I n t e r n a l  C o r r o s i o n

» ___________________________________________________________________________________________________________ A L A S K A

A c c o m p l i s h m e n t s  ^

/  Accelerated Real Time Radiography well line program

-  Doubled funding, inc eased inspection efficiency for well lines
>

-  Focus on older, thinner-walled well lines , :!

*  0 . 2 8 0 "  W t  L i n e s ,  1 0 0 %  i n s p e c t e d  Y E  2 0 0 1  ‘ /

* 0 . 3 1 2 "  W t ,  5 0 % +  i n s p e c t e d  Y E  2 0 0 1 ,  1 0 0 %  Y E  2 0 0 2

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

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



Inspection Results
External Corrosion

>  C o m m o n  L i n o s ,  O f f - P a d

/  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

>  C o m m o n  L i n e s ,  O n - P a d

/  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

>  W e l l  L i n e s
/  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
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I n s p e c t i o n  -  E x t e r n a l  C o r r o s i o n

ALASKA
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•  •

■ * ■ \  PHILUPS,

i n s p e c t i o n  -  E x t e r n a l  C o r r o s i o n  ( G a
ALA S K A

A c c o m p l i s h m e n t s  ^

>  External (Weld-Pack) Program

/  C o m p l e t e  i n s p e c t i o n  o f  r e m a i n i n g  C C L  O f f - P a d  w e l d  p a c k s  b y  Y E  2 0 0 1  

I n s p e c t i o n  o f  a l l  O f f - P a d  C C L i n e s  c u r r e n t l y  9 9 . 9 %  c o m p l e t e  

/  C o n c e n t r a t i n g  o n  i n s p e c t i o n  o f  C C L  O n - P a d  a n d  w e l l  l i n e  w e l d  p a c k s  

/  I n c r e a s i n g  i n s p e c t i o n  e f f i c i e n c y  o f  w e l l  l i n e  w e l d  p a c k  p r o g r a m  

/  B u f f e r  S p i k e s  P i l o t  P r o g r a m  F o r  W e l d  P a c k s  B e g u n



I n s p e c t i o n  R e s u l t s

Below-Grade Piping
ALASKA

> 2 0 0 1  Program

V  I n s p e c t e d  2 2 0  n e w  l o c a t i o n s  u s i n g  P T I / T W I  t e c h n o l o g i e s  

^ - * ( 2 7 3  t o t a l  l o c a t i o n s  i n c l u d i n g  r e c u r s )

/  H a d  2  T W I  “ S e v e r e "  i n d i c a t i o n s

1 w a s  e x c a v a t e d  -  o n l y  m i n o r  d a m a g e  f o u n d

1 i s  s h u t - i n  p e n d i n g  i n s p e c t i o n / t e s t i n g  p l a n  

f  C o m p l e t e d  9  e x c a v a t i o n s ,  Y T D  -  ' a h  ^

2  l o c a t i o n s  r e q u i r e d  r e p a i r

/  C o m p l e t e d  a n n u a l  v i s u a l  i n s p e c t i o n  o f  a l l  7 3 2  c a s e d  r o a d  

c r o s s i n g s  ( e n s u r e s  f r e e  f l o w  o f  g r o u n d  w a t e r )

- ► F o u n d  5 2  p a r t i a l l y  o b s t r u c t e d ,  a l l  h a v e  b e e n  c l e a r e d



I n s p e c t i o n  -  B e l o w - G r a d e  P i p i n g
A LA S K A

A c c o m p l i s h m e n t s  ^

( 7 /  T r i p l e d  F u n d i n g  o f  B e l o w  G r a d e  P i p i n g  P r o g r a m  /

/  D o u b l e d  P T I / T W I  e f f o r t  f r o m - 1 0 0  t o  2 2 #  n e w  l o c a t i o n s  <•

/  E x p a n d e d  e x c a v a t i o n s  f r o m  b a s e  p l a n  o f  4  t o  9  Y T ®

/  C o m p l e t e d  a n n u a l  v i s u a l  i n s p e c t i o n  o f  a l l  l o c a t i o n s  

/  C o m p l e t e d  f i e l d  t e s t  o f  n e w  t e c h n o l o g y  -  G U L  ( W a v e m a k e r )

R e s u l t s  b e i n g  e v a l u a t e d  

/  2 0 0 1  d a t a  b e i n g  u s e d  t o  a d j u s t  2 0 0 2  w o r k  p l a n  

/  1 5 2  S i g n i f i c a n t  R o a d  C r o s s i n g  R e m a i n  f o r  I n s p e c t i o n  

— A l l  t o  b e  I n s p e c t e d  b y  Y E  2 0 0 2

• /  C o n t i n u i n g  e f f o r t s  w i t h  P h i l l i p s  R & D .  B P ,  a n d  v e n d o r s  t o  r e f i n e  

l a t e s t  t e c h n o l o g i e s  a n d  e s t a b l i s h  m o r e  p r e c i s e  c o r r e l a t i o n  

b e t w e e n  s i g n a l  a n d  c o r r o s i o n  d a m a g e



•  •

S t r u c t u r a l  C o n c e r n s

A LA S K A

>  E v a l u a t e ,  p r i o r i t i z e ,  a n d  c o n t i n u e  i m p l e m e n t a t i o n  o f  

s u b s i d e n c e  m i t i g a t i o n  e f f o r t s  a t  t h e  d r i l l  s i t e s

>  P i p e  D e f o r m a t i o n  A n a l y s i s  -  O n g o i n g

->  C o n t i n u e  w i t h  h e i g h t e n e d  l e v e l  o f  s n o w l o a d  m o n i t o r i n g  a n d  

s n o w  r e m o v a l

P r i m a r y  S t r u c t u r a l  C o n c e r n  A r e a s

>  P i p i n g  d e f o r m a t i o n

>  P r i m a r y  C a u s e s

•  S u b s i d e n c e

•  F r o s t  J a c k i n g

•  S n o w  L o a d i n g

>  W i n d  I n d u c e d  V i b r a t i o n

>  N o t  c u r r e n t l y  a n  i s s u e

• D e s i g n / U s e  o f  w e i g h t  d a m p e n e r s

Photo copyright o f Phillips Alaska, Inc. For Agency use only, 
not for publication without the explicit written permission of Phillips.



S t r u c t u r a l  C o n c e r n s

A LA SK

A c c o m p l i s h m e n t s

Subsidence Mitigation at the Drill Sites
/  W e l l  D e s i g n  G u i d e l i n e  A p p r o v e d  M a r c h  2 0 0 1

n e w  w e l l s ,  w e l l  c o n v e r s i o n s  ( p r o d u c e r  t o  i n j e c t o r )  

e x i s t i n g  w e l l s ,  b a s e d  o n  p r i o r i t i z a t i o n / n e e d  

*  /  2 0 0 1  f u n d i n g  =  $ 4 M M +  "  '

Pipe Sagging/Jacking
/  A n n u a l  S u m m e r  G r a v e l  W o r k  ( $ 5 0 0 M )

/  N e w  P i p e  S u p p o r t s  B e i n g  I n s t a l l e d  

/  V S M  L e v e l i n g



S p i l l s / I n c i d e n t s

1 0 ”  1 B  I n j e c t i o n  L i n e  L e a k  4 / 1 5 / 0 1 ALASKA

S c e n a r i o ;

-  L i n e  R u p t u r e d ,  p u m p  s h u t d o w n  a l a r m  r e c e i v e d

-  L e a k  d e t e c t e d  a n d  i s o l a t e d  w i t h i n  1 2  m i n u t e s

-  R u p t u r e  l o c a t e d  i n  r o a d  c r o s s i n g  j u s t  b e h i n d  C P F 1

-  S p i l l  a r e a  o n  t u n d r a ,  j u s t  l e s s  t h a n  1 a c r e

-  E m e r g e n c y  A c t i o n  P l a n  a c t i v a t e d

-  9 2 , 0 0 0  g a l l o n s  P r o d u c e d  W a t e r

Weld location 
Tear is 24"x 5" 
External Corrosion

Photo copyright o f Phillips Alaska, Inc. For Agency use only, 
not for publication without the explicit written permission of 

Phillips.

F i n d i n g s :

-  C a u s e d  b y  e x t e r n a l  c o r r o s i o n  a t  a  b e l o w - g r a d e  w e l d - p a c k

-  L o c a t i o n  o f  l e a k  ( v e r y  c l o s e  t o  t h e  p l a n t )  r e s u l t e d  i n  h i g h  f l o w  r a t e

-  H a d  n o t  y e t  b e e n  i n s p e c t e d  f o r  B e l o w - G r a d e  C o r r o s i o n

-  L o c a t i o n  s u b j e c t  t o  s n o w  m e l t / w a t e r  r u n o f f

-  O n e  o f  o l d e s t  w a t e r f l o o d  c r o s s  c o u n t r y  i n j e c t i o n  l i n e s

-  O r i g i n a l  K u p a r u k  p i p i n g  d e s i g n  n o t  c o g n i z a n t  o f  w e l d  p a c k  c o r r o s i o n  

p o t e n t i a l



S p i l l s / I n c i d e n t s

1 0 ”  1 B  I n j e c t i o n  L i n e  L e a k  4 / 1 5 / 0 1 ALASKA

>  I n s p e c t i o n  &  M o n i t o r i n g  H i s t o r y

/  1 4 9  w e l d  p a c k s  o u t  o f  1 5 7  t o t a l  h a d  b e e n  i n s p e c t e d  

^ ► N o  d e r a t i n g  c o r r o s i o n  f o u n d

/  C o u p o n  d a t a  i n d i c a t e d  l o w  i n t e r n a l  c o r r o s i o n  r i s k

/  R T R ’d  i n  1 9 9 3 ,  1 9 9 7 ,  &  2 0 0 1

^ N o  i n t e r n a l  c o r r o s i o n  n o t e d

^  S c h e d u l e d  f o r  B e l o w - G r a d e  I n s p e c t i o n  i n  l a t e  2 0 0 1

>  P o s t - S p i l l  I n s p e c t i o n s

/  2 n d  1 B - W I  c u l v e r t  l o c a t i o n  e x c a v a t e d  &  i n s p e c t e d

•  I n s p e c t i o n  c o m p l e t e d  p r i o r  t o  r e - s t a r t  o f  l i n e

•  s a m e  r i s k  r a n k i n g  a s  f a i l e d  l o c a t i o n  

n o  s i g n i f i c a n t  d a m a g e

J  A l l  r e m a i n i n g  w e l d  p a c k s  i n s p e c t e d  

^ • n o  d e r a t i n g  c o r r o s i o n  

/  1 r e m a i n i n g  c u l v e r t  l o c a t i o n  i n s p e c t e d  w /  P T I / T W I  

^ n o  a n o m a l i e s



S p i l l s / I n c i d e n t s

1 0 ”  1 B  I n j e c t i o n  L i n e  L e a k  4 / 1 5 / 0 1

A L L  I T E M S  C O M P L E T E

incident Corrective Actions
= >  R e p l a c e d  f a i l e d  p i p i n g  w i t h  a  d e s i g n  s u i t a b l e  f o r  r o a d  

c r o s s i n g  e n v i r o n m e n t  ( c o a t e d  w i t h  n e w  w e l d  p a c k  d e s i g n )

= >  E v a l u a t e  B G P P  s c h e d u l e  a n d  a d j u s t  p r i o r i t i e s  &  p a c e  b a s e d  

o n  l e s s o n s  l e a r n e d

= >  I n s t a l l  l o w  d i s c h a r g e  p r e s s u r e  s h u t d o w n s  o n  t h e  w a t e r  

i n j e c t i o n s  p u m p s  @  C P F 1 ,  2 ,  a n d  3  ( m o r e  r a p i d  a n d  r e l i a b l e  

s h u t - o f f  i n  t h e  e v e n t  o f  a  f u t u r e  l e a k )

ALASKA



S p i l l s / I n c i d e n t s

1 0 ”  1 B  I n j e c t i o n  L i n e  L e a k  4 / 1 5 / 0 1
ALASKA

L e s s o n s  L e a r n e d :

2>Reviewed BGPP program in detail
• External d a m a g e  @  weld p a ck s  highly random

• Prioritization factors provide limited benefit

• H ad  4-5 m ore y e a rs  to com plete  base line  inspection  

su rv e y  @  present level of effort (100/year)

•♦Acceleration of program  m ost leveraging w ay  to 

red u ce  future risk



S p i l l s / I n c i d e n t s

1 0 ”  1 B  I n j e c t i o n  L i n e  L e a k  4 / 1 5 / 0 1 ALASKA

>  C o r r o s i o n  P r o g r a m  C o r r e c t i v e  A c t i o n  T a k e n

/  A cce lera ted  B G P P  to 2-year program

• D oubled  # of target inspections, both non-intrusive &  

line excavations

•  L e v e l  o f  e f f o r t  c o n s t r a i n e d  b y  r e s o u r c e s  ( n o t  $ )

/  R ev iew ed  all other e lem en ts  of C orros ion  P ro g ram  to 

determ ine if adjustm ents w ere warranted

• D ou b led  W ell L ine Internal Inspection (R T R )  effort to 

com plete  inspection of thin-walled lines

V $ 1 . 2  M M  Incremental Funding



C l o s i n g
ALASKA

Topics for discussion ??



5PR1N6' 2JD02.



B P



B P  a n d  S t a t e  o f  A l a s k a  C h a r t e r  A g r e e m e n t

C o r r o s i o n  M o n i t o r i n g  R e v i e w  2 0 0 1  

M e e t  a n d  C o n f e r  I I I

A p r i l  2 9 t h ,  2 0 0 2



O u t l i n e

► S t r a t e g i c  O b j e c t i v e s

► C o r r o s i o n  M a n a g e m e n t  P r o c e s s

►► P r o g i a m  E l e m e n t s

► F i t n e s s - f o r - S e r v i c e

► S y s t e m  R e v i e w

►► 3 - P h a s e  ( O W G )

►► P r o d u c e d  W a t e r  ( P W )

►► S e a w a t e r  ( S W )

►► W e i g h t  I o s s  C o u p o n s  ( W L C )

►► I n t e r n a l / E x t e r n a l  I n s p e c t i o n s

► P r o g r a m  P e r f o r m a n c e

►► L e a k s  

►► R e p a i r s  

►► A c t i o n  P l a n

► 2 0 0 2  O v e r v i e w

► S u m m a r y

A p r i l 2 0 0 2 B P /A D E C  M e e t a n d  C o n fe r I I I



C o r r o s i o n  M a n a g e m e n t  P r o g r a m

► S t r a t e g i c  O b j e c t i v e s

►► M i n i m i z e  h e a l t h ,  s a f e t y ,  a n d  e n v i r o n m e n t a l  i m p a c t s  

.  L o s s  o f  c o n t a i n m e n t  d u e  t o  c o r r o s i o n  

►► F i t - f o r - s e r v i c e  i n f r a s t r u c t u r e

.  R e m a i n d e r  o f  t h e  l ife o f  t h e  o i l f i e ld

■ P o t e n t i a l l y  5 0 +  y e a r s

►► I n f r a s t r u c t u r e  w i t h  s u f f i c i e n t  m e c h a n i c a l  i n t e g r i t y  

.  N e e d e d  t o  p r o d u c e  s a t e l l i t e  f i e l d s  a n d  a c c u m u l a t i o n s  

•  U s e  o f  e x i s t i n g  i n f r a s t r u c t u r e

►► S u p p o r t  o f  f u t u r e  m a j o r  g a s  d e v e l o p m e n t  

.  P r o d u c t i o n  a n d  t h r o u g h  c u r r e n t  f a c i l i t i e s

■ G a s  s a l e s  d e m a n d s  l o n g e v i t y  o f  i n f r a s t r u c t u r e

A p r i l 2 0 0 2 B P /A D E C  M e e t a n d  C o n fe r I I I



C o r r o s i o n  M a n a g e m e n t  P r o c e s s

S t e p  P r o g r a m  E l e m e n t s

Objectives 
and Targets

Corrective
Action

Wall
*

L'fe FFS“
Insp

CorrRate. Mitigate

Implemen
-tation

ppm

Evaluation

P l a n

D o

O b j e c t i v e

Program objective and purpose
T a r g e t
Performance metric

I m p l e m e n t a t i o n

Plan to achieve objective

C h e c k  E v a l u a t i o n

Method to evaluate performance

C o r r o s i o n  M a n a g e m e n t  P r o c e s s
A c t C o r r e c t i v e  A c t i o n

Correct deviation from target

A p r i l 2 0 0 2 B P /A D E C  M e e t a n d  C o n fe r I I I 4
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F i t n e s s - f o r - S e r v i c e  A s s e s s m e n t

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

■ '(A) B31G Min PSIG — (0) Operating PSIG ^ “ (C) Nominal Pipe t
— (D) Ave Metal Loss of Equipment — (E) Allowable Min Wall BP Spec — (F) BP Design PSIG

■ " (G ) Allowable Min Wall B3M — (H) High Level Overpressure

Minimum t Remaining (inches)

A p r i l 2 0 0 2 B P /A D E C  M e e t a n d  C o n fe r I I I



F i t n e s s - f o r - S e r v i c e  S u m m a r y

D a t e

► T o d a y ( 2 0 0 2 )  

E O F L ( 2 0 5 0 )

B P  S p e c  

F F S ( B 3 1 G )  

O v e r p r e s s u r e  

O p e r a t i n g  P

T h i c k f t )  M A O P  N o t e s / C o m m e n t s

( i n c h e s )  (p s ig )

I n s t a l l  ( 1 9 7 7 )  0 . 3 7 5  1 4 0 0  F i r s t  o i l  1 9 7 7

0 . 2 8 5

0 . 1 0 0

0 . 1 0 0

0 . 0 9 5

1 2 0 0  A v e  C R  4  m p y  t o  d a t e

7 0 0

7 0 0

A t  h i s t o r i c a l  A v e  C R

-  1 s t  2 5  y e a r s  C R  4  m p y

-  T a r g e t  C R  2  m p y

- 1/ 2  t h e  h i s t o r i c a l  a v e

6 1 4  8 0 %  o f  o r i g i n a l  w a l l

6 0 0  S y s t e m  r e l i e f  s e t t i n g

2 5 0  N o r m a l  o p e r a t i o n s

A p r i l 2 0 0 2 B P /A D E C  M e e t a n d  C o n fe r I I I
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O v e r a l l  -  I n c r e a s i n g  C o r r o s i o n  C o n t r o l

2.5 -I

A p r i l 2 0 0 2 B P /A D E C  M e e t a n d  C o n fe r I I I



O v e r a l l  A c t i v i t y  L e v e l

C o r r o s i o n  a n d  I n s p e c t i o n  A c t i v i t y  S u m m a r y

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 Cl 106 gpy 1.62 2.05 2.21 2.53 2.28 2.73 2.63
ppm 85 106 115 141 130 148 157

► S u b s t a n t i a l l y  u n c h a n g e d  f r o m  p r i o r  y e a r s

►► C h e m i c a l  i n j e c t i o n  v o l u m e s / p p m  

►► E R  p r o b e  a c t i v i t y  l e v e l

A p r i l 2 0 0 2 B P /A D E C  M e e t a n d  C o n fe r I I I



b p

S y s t e m - b y - S y s t e m  R e v i e w

► E l e m e n t s  o f  L o n g  T e r m  F i t n e s s  F o r  S e r v i c e

►► C o r r o s i o n  m o n i t o r i n g  

►► I n s p e c t i o n

■ C o n d i t i o n

■ I n c r e a s e s

►► M i t i g a t i o n / c o r r o s i o n  c o n t r o l

► W e i g h t  L o s s  C o u p o n s

►► F l o w  L i n e  

►► W e l l  L i n e

► I n s p e c t i o n  I n c r e a s e s

►► C o r r e l a t i o n  b e t w e e n  i n s p e c t i o n  i n c r e a s e s  a n d  W L C

► E q u i p m e n t  C o n d i t i o n

►► I n c r e a s e s  a n d  c o n d i t i o n  c o r r e l a t i o n

► M i t i g a t i o n

►► C o r r e l a t i o n  b e t w e e n  c o r r o s i o n  r a t e  a n d  C l  c o n c e n t r a t i o n

A p r i l 2 0 0 2 B P /A D E C  M e e t a n d  C o n fe r I I I 9



3 - P h a s e  ( O W G )  -  F L  C o u p o n s
F l o w  L i n e  W L C  C o r r o s i o n  R a t e s
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3 - P h a s e  ( O W G )  -  W L  C o u p o n s
W e l l  L i n e  W L C  C o r r o s i o n  R i  e s
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F l o w  L i n e  I n s p e c t i o n  I n c r e a s e s
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3 - P h a s e  W L C  a n d  I n c r e a s e s  C o r r e l a t i o n
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3 - P h a s e  W e l l  L i n e  C o n d i t i o n
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I n s p e c t i o n  C o n d i t i o n  a n d  I n c r e a s e s

o% -
1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
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M i t i g a t i o n  -  3 - P h a s e  C o r r o s i o n  I n h i b i t i o n
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3 - P h a s e  S y s t e m  C o r r o s i o n  C o n t r o l

1 0  Y e a r  H i s t o r y

►► S u b s t a n t i a l  r e d u c t i o n  

►► O r d e r  o f  m a g n i t u d e  

. 3.3 to 0.3 mpy

M i t i g a t i o n

►► I n c r e a s e d  c o n c e n t r a t i o n  

►► A p p r o x i m a t e l y  5 0 %  

C o n s i s t e n c y / C o r r e l a t i o n

►► I n s p e c t i o n  v s .  m o n i t o r i n g  

►► M o n i t o r i n g  v s .  i n h i b i t i o n  

S t r a t e g y  

►► L o n g  t e r m  i n t e g r i t y  

►► T a r g e t  C R  2  m p y  

2 0 0 2  O b j e c t i v e s  

►► M a i n t a i n  c u r r e n t  p e r f o r m a n c e

3 - P h a s e  S u m m a r y

1 9 9 2 1 9 9 6 2 0 0 1

W L C  C R  m p y 3 . 3 0 . 8 0 . 3

C o n d i t i o n 4 % 1 1 % 1 2 %

I n c r e a s e s 2 . 1 % 4 . 9 % 0 . 3 %

C l  U s a g e  1 0 6 g p y - 2 . 0 5 2 . 6 3

C l  C o n e ,  p p m - 1 0 6 1 5 7

A p r i l 2 0 0 2 B P /A D E C  M e e t a n d  C o n fe r I I I 20



P r o d u c e d  W a t e r  ( P W )  I n j e c t i o n  S y s t e m  —  W L C
P W  I n j e c t i o n  S y s t e m  W L C  C o r r o s i o n / P i t t i n g  R a t e s
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P r o d u c e d  W a t e r  ( P W )  I n j e c t i o n  S y s t e m

► C o r r o s i o n  R a t e  T r e n d s

►► I n c r e a s i n g  g e n e r a l  c o r r o s i o n  r a t e  

►► I n c r e a s i n g  p i t t i n g  r a t e

► C o r r o s i o n  I n h i b i t i o n

►► T r i a l s  i n  1 9 9 9  a n d  2 0 0 0  

►► G C ' s  1 ,  2  a n d  3

► P r o g r a m  E x p a n s i o n

►► A d d i t i o n a l  f u n d i n g  i n  2 0 0 2

A p r i l 2 0 0 2 B P /A D E C  M e e t a n d  C o n fe r I I I



S e a w a t e r  I n j e c t i o n  S y s t e m
S W  S y s t e m  W L C  C o r r o s i o n  a n d  P i t t i n g  R a t e s

1995 1996 1997 1998 1999 2000 2001

A p r i l 2 0 0 2  B P /A D E C  M e e t a n d  C o n fe r I I I



S W  I n j e c t i o n  S y s t e m  -  C o r r e c t i v e  A c t i o n s

► C o r r o s i o n  M e c h a n i s m s

►► D i s s o l v e d  o x y g e n

►► M i c r o b i o l o g i c a l

► C o r r o s i o n  T r e n d s

►► I n c r e a s i n g  c o r r o s i o n  a n d  p i t t i n g  r a t e s

► C o r r e c t i v e  A c t i o n  P l a n s

►► O x y g e n  c o n t r o l

. Residual dissolved oxygen (DO) target < 20 ppb 
- Upgraded DO meter 
. Antifoam added to the vacuum tower 
. 02 scavenger performance improvement

-  Catalyzed for low 02 concentrations and lower temperatures

►► M i c r o b i o l o g i c a l  c o n t r o l

. More effective biocide blend 

. Doubled frequency of maintenance pigging
►► P l a n t  r e p a i r  a n d  m a i n t e n a n c e

. Preparation for SW volume ramp-up planned for 2002-2003

A p r i l 2 0 0 2 B P /A D E C  M e e t a n d  C o n fe r I I I



b p

E x t e r n a l  C o r r o s i o n  P r o g r a m

► E x t e r n a l  C o r r o s i o n

►► F i e l d  a p p l i e d  i n s u l a t i o n  j o i n t s  a t  w e l d  p a c k s

► S c o p e

►► All  c r o s s - c o u n t r y  f l o w  l i n e s  a n d  w e l l  l i n e s  

►► ~ 2 0 0 , 0 0 0  w e l d  p a c k s  o f f - p a d  

►► ~  1 0 0 , 0 0 0  w e l d  p a c k s  o n - p a d

► M a i n  C h a l l e n g e

►► D e t e c t i o n  o f  e x t e r n a l  c o r r o s i o n  d a m a g e

► R e c u r r i n g  S c r e e n i n g

►► P r i o r i t i z a t i o n

* C o n f i g u r a t i o n

■ A v e  t e m p e r a t u r e  

.  A g e  o f  e q u i p m e n t

* P r e v i o u s  i n s p e c t i o n

A p r i l 2 0 0 2 B P /A D E C  M e e t a n d  C o n fe r I I I 2 5
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► A c t i v i t y  L e v e l

►► ~  1 3 , 0 0 0  l o c a t i o n s / y r  s i n c e  1 9 9 6

► L e v e l  o f  R i s k

►► P r o c e s s  r e v i e w  w i t h  G P B  p a r t n e r s  

►► I d e n t i f i e d  i n c r e a s i n g  r i s k  a s  f i e l d  a g e s  

►► J o i n t  c o n f i g u r a t i o n  a n d  l o c a t i o n

.  G r e a t e r  i n f l u e n c e s  o n  o c c u r r e n c e  o f  C U I

► 2 0 0 2  P r o g r a m  E x p a n s i o n

►► I n s p e c t i o n  s c o p e  i n c r e a s e  t o  a p p r o x .  3 5 , 0 0 0  l o c a t i o n s

E x t e r n a l  C o r r o s i o n  -  W a y  F o r w a r d

A p r i l 2 0 0 2 B P /A D E C  M e e t a n d  C o n fe r I I I



C a s e d  P i p i n g  P r o g r a m

► S c o p e

►► 4 6 0  r o a d / c a r i b o u  c r o s s i n g s  ( G P B  &  A C T )

►► C o m p l e t e  i n i t i a l  b a s e l i n e  b y  2 0 0 3

► R e s u l t s

►► ~ 6 0 %  o f  s c o p e  c o m p l e t e d  

►► 2 8 1  i n s p e c t e d  in  2 0 0 1 ( G P B  &  A C T )  

►► G P B

* 3 4  w i t h  ' m i n o r '  d a m a g e

* 2  w i t h  ' m o d e r a t e '  d a m a g e  

►► A C T

■ 3 0  d i g s  o n  b u r i e d  f l o w  l i n e s  a n d / o r  h e a d e r s  a t  M P U

■ 3  l o c a t i o n s  r e p a i r e d

A p r i l 2 0 0 2 B P /A D E C  M e e t a n d  C o n fe r I I I



2 0 0 1  P r o g r a m  P e r f o r m a n c e  I

► 6  C o r r o s i o n  R e l a t e d  L e a k s  i n  2 0 0 2

C o r r o s i o n  R e l a t e d  L e a k  S u m m a r y

Service Location Type Date Mechanism Volume
3 phase production DS-01 WL 14-Jul-2001 Ext 200 gal
3 phase production Pt Mac CL FL 21-Jul-2001 Ext 420 gal

Produced Water DS-14 WL 16-Aug-2001 Int 5 gal
3 phase production DS-15 WL 23-Dec-2001 Int 5 gal
3 phase production DS-07 WL 19-Feb-2001 Erosion 280 barrels

G8J Slurry G&I FL 6-Mar-2001 Erosion 400 barrels

Surface _______ Service_____________  Mechanism
  In t Ext OIL SW PW C02 Erosion CUI

WL 3 1 3 1 2 1 1
FL 1 1 1 1 1 1

► R e p a i r s

►► 3 1  r e p a i r s

■ 17 -  e x t e r n a l  c o r r o s i o n  

-  11  -  i n t e r n a l / e r o s i o n  

.  3  -  m e c h a n i c a l  d a m a g e

A p r i l 2 0 0 2 B P /A D E C  M e e t a n d  C o n fe r I I I



► E R  P r o b e  C o r r e c t i v e  A c t i o n s

2 0 0 1  P r o g r a m  P e r f o r m a n c e  I I

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

► C o u p o n  C o r r e c t i v e  A c t i o n s

Equipment ID Cause Action
U-384 Poor water values New procedure for Cl distribution

Y-74 Poor water values New procedure for Cl distribution
Q Pad Increased Corrosivity Increased Cl by 20%

14D Increased Corrosivity Increased Cl by 10%
07C/15C Possible under injection Now checking rates

N-74 Increased Corrosivity See Inspection CA
07D (Pit Rate) Possible under injection Under investigation

A p r i l 2 0 0 2 B P /A D E C  M e e t a n d  C o n fe r I I I



► I n s p e c t i o n  C o r r e c t i v e  A c t i o n s

2 0 0 1  P r o g r a m  P e r f o r m a n c e  I I I

Equipment ID Cause Action
09E Increased Corrosivity Increased Cl by 10%
04C Increased Corrosivity Increased Cl by 10%

E-46 (K Pad) Increased Corrosivity Increased Cl by 75%
S-36 Increased Corrosivity Increased Cl by 10%
Z-74 Increased Corrosivity Increased Cl by 20%
N-74 Increased Corrosivity Increased Cl by 25%
09A Increased Corrosivity Increased Cl by 10%

G-42 Increased Corrosivity Increased Cl by 150%
H-36 Increased Corrosivity Increased Cl by 10%

PW System Change Upstream Cl Changed Upstream Cl 1Q02
SW System Increased 02 Content Increased 02 Control

► P r o g r a m  I m p r o v e m e n t

►► P W  s y s t e m  -  a d d i t i o n a l  i n h i b i t i o n  

►► S W  s y s t e m  -  0 2 c o n t r o l

► P r o g r a m  C o n t i n u i t y

►► 3 - p h a s e  p r o d u c t i o n

A p r i l 2 0 0 2 B P /A D E C  M e e t a n d  C o n fe r I I I



2 0 0 2  O v e r v i e w  -  M a i n  I s s u e s

► M a i n t a i n  T h r e e - P h a s e  S y s t e m

► S W / P W  P r o g r a m  I m p r o v e m e n t

►► S e a w a t e r

.  P e r f o r m a n c e  i m p r o v e m e n t  f r o m  i m p l e m e n t e d  c o r r e c t i v e  a c t i o n s  

.  A d d i t i o n a l  a c t i o n s  a s  r e q u i r e d  

►► P r o d u c e d  w a t e r

.  M o n i t o r  e f f e c t i v e n e s s  o f  s u p p l e m e n t a l  c o r r o s i o n  i n h i b i t o r  

.  O p t i m i z e  a s  a p p r o p r i a t e

► I n s p e c t i o n  P r o g r a m

►► I m p l e m e n t a t i o n  o f  e x p a n d e d  E x t e r n a l  C o r r o s i o n  P r o g r a m  

.  ~ 3 5 , 0 0 0  i t e m s  

►► B a s e l i n e  i n s p e c t i o n  o f  c a s e d  p i p i n g  s e g m e n t s  

.  ~ 2 0 0  s e g m e n t s  t o  b e  i n s p e c t e d  in 2 0 0 2  

.  O n  t a r g e t  t o  c o m p l e t e  in 2 0 0 3

A p r i l 2 0 0 2 B P /A D E C  M e e t a n d  C o n fe r I I I



bp

S u m m a r y

► D e l i v e r y  o f  O b j e c t i v e s

►► L o n g  t e r m  F i t n e s s  ~ o r  S e r v i c e

► C o r r o s i o n  M a n a g e m e n t  S y s t e m

►► I n t e g r a t i o n  o f  k e y  e l e m e n t s

. Thickness -  Inspection program

. Rate -  Corrosion monitoring objectives

. Mitication -  Corrosion inhibition

► S y s t e m  R e v i e w

►► 3 - P h a s e  -  I m p r o v e d  f r o m  2 0 0 0  

►► S W  -  D e t e r i o r a t e d  f r o m  2 0 0 0  

►► P W  -  D e t e r i o r a t e d  f r o m  2 0 0 0

Corrective 
Action *-'̂ eFFs=

A M S
!

Evaluation

CorW  • Mitigateppm

Implemen
-tation

► F o c u s  f o r  2 0 0 2

►► 3 - P h a s e  -  M a i n t a i n  p e r f o r m a n c e  

►► S W  -  D i s s o l v e d  o x y g e n  c o n t r o l  

►► P W  -  A d d i t i o n a l  i n h i b i t i o n

A p r i l 2 0 0 2 B P /A D E C  M e e t a n d  C o n fe r I I I 3 3
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A LA S K A

G r e a t e r  K u p a r u k  A r e a

C o m m i t m e n t  T o  C o r r o s i o n  M o n i t o r i n g  

O v e r v i e w

p r e s e n t e d  t o  t h e

A l a s k a  D e p a r t m e n t  o f  E n v i r o n m e n t a l  C o n s e r v a t i o n

3 r d  M e e t  &  C o n f e r  

A p r i l  2 9 ,  2 0 0 2



I n s p e c t i o n  R e s u l t s
I n t e r n a l  C o r r o s i o n

ALASKA

C r o s s  C o u n t r y  L i n e s

C o r r o s i o n  I s  U n d e r  C o n t r o l

s  N early trip led  orig inal RTR w ork scope (from  10M to 28M  feet) 

s  O ver 30,000 ft c f over 100 lines inspected (RTR and RT) 

s  No s ig n ific a n t dam age noted 

s  0 Leaks, 0 S aves
Kuparuk Cross Country Line Intemai Corrosion Summary

2001

Internal C o rro sio n  S p ills  
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I n s p e c t i o n  R e s u l t s

I n t e r n a l  C o r r o s i o n
ALASKA

W e l l  L i n e s

In te rn a l In s p e c t io n  F o c u s  A re a

^  Trip led o rig ina l RTR w ork scope (from  18M to  over 58M  feet) 

s  R o u g h ly  V2  o f all G K A  w ell lines R T R ’d (431 o f -9 0 0  lines) 

s  M o st .280“ and .312” w ell lines inspected (rem ainder o f .280” in Jan '02) 

^  24 w ell lines required repair (17 in jectors, 7 producers)

2001

^  0 Leaks, 24 Saves

Internal C o rro sio n  S p ills  

-W e ll L ines

1998 Spills

2000 Spill

1L-1 6" Wl Line 
1L-3 6" Wl Line 
1A-9 6" Wl Line

1G-8 6" PC Line I
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CD
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Kuparuk Well Line Internal Corrosion Summary
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I n s p e c t i o n  R e s u l t s
I n t e r n a l  C o r r o s i o n

ALASKA

s  C o n tin u e  to F o cu s on and inspect W ell L ines

( P r i o r i t y  B a s e d  o n  W a l l  T h i c k n e s s  a n d  A g e  o f  L i n e )

-  C o m p l e t e  in i t i a l  i n s p e c t i o n  o f  a l l  r e m a i n i n g  0 . 3 1 2 ” w e l l  l i n e s  ( - 6 0  l i n e s )

-  T a r g e t  n e x t  g r o u p  o f  0 . 3 7 5 ” w e l l  l i n e s

S i m i l a r  e f f o r t  a s  2 0 0 1  ( f o o t a g e  will  d e c r e a s e  d u e  t o  p i p e  c o n f i g u r a t i o n s )

M aintain  Inspection of C ross C o untry L ines

-  S i m i l a r  e f f o r t  a n d  f o o t a g e  a s  2 0 0 1

-  F u l l y  i n t e g r a t e  R i s k  B a s e d  E l b o w  P r o g r a m  i n t o  C C  L i n e  i n s p e c t i o n  e f f o r t s  

E v a l u a t e  p o s s i b i l i t y  o f  s m a r t  p i g g i n g  w a t e r  i n j e c t i o n  C C  L i n e s  >  1 0 i n  D i a m e t e r

- V i  A  c c  / )
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M o n i t o r i n g / M i t i g a t i o n  | | |

______________________________________________  ALASKA

R e s u l t s  &  A c c o m p l i s h m e n t s

M o n i t o r i n g :

s  For ail service categories, coupon general and pitting rate averages rem ain 
under th re sh o ld  lim its

s  O ver 9 0 %  o f 3 -P hase  P roduction CC lines w ith ER probe rates < 2 m py

s  Inspection o f C C  w ater lines sh o w s routine m aintenance p igging  com bined 
w ith rerJdual corrosion  in h ib ito r carryover c ontro ls  corrosion

M i t i q a t i c n :

s  Inspection data sh o w s corrosion is under control in the cross country lines

s  A ll inhabited 3 -P hase  Production CC lines w ith  probe, coupon, or in sp ection 
rates , ibove th re sh o ld s  had corrective action taken (in h ib ito r rates were 
increased)

/ i
s  C o n tin u o u s  w ellhead in jection project at DS1G funded  and proceeding ^

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

s  F ie ld -w id e co rro sio n  in h ib ito r in jection rate cont ol im proved



M o n i t o r i n g / M i t i g a t i o n

T h r e e - P h a s e  C r o s s  C o u n t r y  L i n e s
ALASKA

summ

2 0 0 1

Thr roduc t l on  Croc* Count ry  Line C o u p o n s
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s  C o upon average corrosion rates under th resh o ld  lim its, but trends were increasing 

as of YE2001. N o t e  i m p r o v e m e n t  d u e  t o  i n h i b i t o r  c h a n g e s  i n  l a t e  2 0 0 1 . . .

s  C o u p o n  c orrosion  rates are a conservative  m easure, and are a w arning indicator

- I n h i b i t o r  c o n c e n t r a t i o n  i n c r e a s e d  o n  t w i c e  a s  m a n y  l i n e s  d u e  t o  c o u p o n / p r o b e  d a t a  

t h a n  d u e  t o  i n s p e c t i o n  i n c r e a s e s  

^  Inspection data sh o w s corrosion is under control in the CC lines

-  L e s s  t h a n  3 %  o f  r e p e a t  i n s p e c t i o n s  s h o w e d  i n c r e a s e s



M o n i t o r i n g / M i t i g a t i o n

T h r e e - P h a s e  C r o s s  C o u n t r y  L i n e s
A LA S K A

Kuparuk Field-Wide Cl Usage
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C o rrosion  In h ib ito r C o n c e n tra tio n :

s  Field-wide corrosion inhibitor target
concentration has increased in response to 
monitoring/inspection feedback
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s  Goal is zero percent difference, with a 
bias toward staying above rather than 
below zero

s  Using better reporting tools, field-wide 
corrosion inhibitor control improved 
during 2001
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M o n i t o r i n g / M i t i g a t i o n

ALASKA

^  Find m ore effective corrosion  in hib itors

I m p l e m e n t  R U - 2 7 6  f i e l d - w i d e  b y  e n d  o f  1 st q u a r t e r  ( C o m p l e t e )

A l t h o u g h  c o u p o n  a v e r a g e  c o r r o s i o n  r a t e s  a r e  u n d e r  t h r e s h o l d  l i m i t s ,  

t h e  t r e n d s  a r e  m o v i n g  u p

N e w  f i e l d  t e s t i n g  p r o t o c o l  will  a c c e l e r a t e  t h e  d e v e l o p m e n t / s c r e e n i n g  

o f  n e w  C l  c h e m i s t r i e s

s  Im plem ent w ellhead c o n tin u o u s  in jection

-  S t a r t  p u m p i n g  c o r r o s i o n  i n h i b i t o r  a t  D S 1 G  w e l l  h e a d  l o c a t i o n s .  

E v a l u a t e  e f f e c t i v e n e s s  in  w e l l  l i n e s

s  D evelop cost effective approach to reduce so lid s  in W l w ell tines

T e s t  S c h m o o - B e - G o n e  in  t h e  w a t e r  i n j e c t i o n  s y s t e m  a t  a  Dril l  S i t e
( C I . .. ̂  5''JYp«3c-h?*+ )
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I n s p e c t i o n  R e s u l t s

E x t e r n a l  C o r r o s i o n
ALASKA

m a r y

2 0 0 1

Type of Equipment 

Cross-Counfry Lines On Pad

Number ot 
Locations 
Inspected

3919

Number
ol

Corroded
Locations

102

Percentage ot 
Locations 
Corroded

2.6

Number ol 
Locations 

Refurbished

257

Cross-Country Lines 
Over Tundra (Off-Pad)

292 13 4.5 338

Well Lines 5489 64 1 2 227

Total 9700 179 1.9 822

Historical GKA External Leaks and Saves

1995 1996 1997 1998 1999 2000
Year

2001

External C o rrosion Line

40000
Failure H istory

35000

30000
T> 1995 2C-04 Well Line

25000 E 1997 2 ea. 24" Crude CC Lines
20000

10
(Weld Pack @ Saddle)

15000 o
© 1999 1 A-15 Well Line

10000
2 (Weld Pack @Saddle)

5000 2000 2X-16 Well Line

0 2001 10" CC PWI Line
(Weld Pack in Road Crossing



I n s p e c t i o n  R e s u l t s

C r o s s  C o u n t r y  L i n e s  E x t e r n a l  C o r r o s i o n
ALASKA

Historical Results - Wald packs Over Tundra
40000

36000

30000

25000

J 20000

15000
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I WP's THTd m m  WP's Conoded % Comxfcd

1995 1996 1997 1998 1999 2000 2001

CC Lines On Pad:

s  T R T ’d  3 9 1 9  o n  p a d  c r o s s  c o u n t r y  w e l d  p a c k s  
( 4 4 %  o f  t o t a l )  e x c e e d i n g  t h e  g o a l  b y  1 2 0 %

s  6 2 %  o f  a ll  o n  p a d  c r o s s - c o u n t r y  l i n e  w e l d  
p a c k s  h a v e  b e e n  T R T ’d  Y E  2 0 0 1

v T h e  %  c o r r o d e d  w e l d  p a c k s  f o u n d  h a s  
r e m a i n e d  n e a r l y  t h e  s a m e ,  ~ 2 . 6 %
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< = < =  CC Lines O ver Tundra:

s  All c v e r - t u n d r a  c r o s s  c o u n t r y  w e l d  
p a c k s  w e r e  T R T ’d  b y  Y E  2 0 0 1

s  All o v e r  t u n d r a  c r o s s  c o u n t r y  w e l d  
p a c k s  f o u n d  w i t h  c o r r o s i o n  w e r e  
r e f u r b i s h e d  b y  Y E  2 0 0 1

Historical Results ■ Weldpacks CC On-Pad
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I n s p e c t i o n  R e s u l t s

W e l l  L i n e s  E x t e r n a l  C o r r o s i o n
ALASKA

Historical Results - Weldpacks Well Lines
800-1

5000

4000

3000

2000

1000

1995 1996 1997 1998 1999 200U 2001

E x te r n a l C o r r o s io n  

P r o g r a m  is M a tu r in g  

a s  e x p e c te d  -  

D e liv e r in g  d e s ir e d  

r e s u lts

W ell L ines :

s  T R T ’d  5 4 8 9  w e l l  l i n e  w e l d  p a c k s  ( 2 2 %  o f  t o t a l )

s  E x c e e d e d  2 0 0 1  g o a l  o f  1 6 . 7 %

s  4 3 %  o f  t h e  w e l l  l i n e  w e l d  p a c k s  h a v e  b e e n  T R T  i n s p e c t e d  v s .  3 3 %  o r i g i n a l l y  p l a n n e d

^  G o a l  i s  t o  h a v e  a ll  w e l l  l i n e  w e l d  p a c k s  T R T ’d  b y  2 0 0 5

s  I n s p e c t i o n  p r i o r i t y  - o l d e s t ,  h o t t e s t  a n d  t h i n n e s t  w a l l  l i n e s

s  T h e  %  o f  c o r r o d e d  w e l d  p a c k s  d r o p p e d  f r o m  5 %  t o  1 . 2 %  in  2 0 0 0  a n d  2 0 0 1 ,  r e s p e c t i v e l y

2 0 0 1



I n s p e c t i o n  R e s u l t s
E x t e r n a l  C o r r o s i o n

ALASKA

W ell line External C orrosion Program s:

^  Inspect (TRT) 17%  o f well line w eld packs -  4,000 w eld packs

-  2002 Y E  inspection total to over 14000 w eld packs (60%  o f total)

^  C o n tin u e  to prioritize older and hotter lines.

s  C o n tin u e  policy of refurbishing  all corroded and heavy w et w eld  packs.

C ross C o u n ty  Line C orrosion Program s:

^  Inspect (TRT) 20%  of on pad w eld packs -  1,780 w eld packs

-  2002 YE inspection total to  80%  o f the total; ahead o f the 2004

com pletion  target

^  C o ntinue  policy of refurbishing all corroded and heavy w et w eld  packs.
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I n s p e c t i o n  R e s u l t s

B e l o w  G r a d e  P i p i n g
ALASKA

D o u b l e d  P r o g r a m  W o r k  S c o p e  2 0 0 1

S  Inspected 228 p re vio u sly  un-inspected  lo ca tio n s w ith PTI/TW I

-  r e p r e s e n t s  r o u g h l y  4 0 %  o f  t h e  p o p u l a t i o n  t o  b e  i n s p e c t e d

-  a p p r o x .  h a l f  o f  t h e s e  l o c a t i o n s  a r e  r e g u l a t e d  “o i l ” p i p i n g

s  9 cased pipes were excavated (vs. base plan o f 4)

-  2  h a d  m o d e r a t e  e x t e r n a l  d a m a g e ,  o n e  w a s  s l e e v e d ,  o n e  i s  o u t - o f - s e r v i c e

-  7  w e r e  i n s p e c t e d ,  w i t h  n o  s i g n i f i c a n t  c o r r o s i o n ,  a n a  r e f u r b i s h e d

s  10 R efurb ishm en ts, 3 Saves, 1 Leak 

s  C om pleted  A nn u al visual inspection 

S  C om pleted  fie ld  test o f new te c h n o lo g y  -  G U L (W avem aker)

-  E v a l u a t i o n  c o m p l e t e ,  t e c h n o l o g y  n o t  t o  b e  a d o p t e d



I n s p e c t i o n  R e s u l t s

B e l o w  G r a d e  P i p :  i g ALASKA

s  C om plete  in itia l inspection of all s ig n ific a n t lines - 1 5 0  lines

-  I n s p e c t  u s i n g  P T I  a n d / o r  T W I  t e c h n o l o g i e s  

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

s  W ork w ith e q u ip m en t vendors, P h illip s  R&D, and BP to  im prove 

tech n o lo g y, and explore new te c h n o lo g ies

s  Test S o u th w e st Research M agneto Strictive S ystem



S t r u c t u r a l  C o n c e r n s

ALASKA

S u b s i d e n c e  M i t i g a t i o n  a t  t h e  D r i l l  S i t e s

E xistin g  W e ll U pgrade Program :

s  1 6  f l o o r s  w i t h  r i s e r  p i p i n g  s u p p o r t s  w e r e  i n s t a l l e d  in  w e l l  h o u s e s  a t  Drill  S i t e  2M .
-  Well house floors are supported by the well conductor and provide table riser piping 

supports.

S  M o r e  t h a n  t h i r t y  h e a t  t u b e s  w e r e  i n s t a l l e d  a t  1 A, 1 C ,  2 A ,  2 K ,  2 N ,  3 G .
Heat tubes are used to keep the ground frozen or to re-freeze the ground where it has
been thawed.

New W ells  & Producer to  W ater In jection W ell C o n ve rs io n s: 

s  N e w  w e l l s  h a d  h e a t  t u b e s ,  a n d  f l o o r s  w i t h  p e r m a n e n t  p i p e  s u p p o r t s

s  P r o d u c e r s  c o n v e r t e d  t o  w a t e r  i n j e c t i o n  w e l l s ,  a n d  E O R  c o n v e r s i o n s  w e r e  a l s o  u p g r a d e d  
w i t h  h e a t  t u b e s  a n d  f l o o r s  w i t h  p e r m a n e n t  p i p e  s u p p o r t

W i n d  I n d u c e d  V i b r a t i o n

v' I d e n t i f i e d  4  l i n e  s e g m e n t s  w i t h i n  d e s i g n  e n v e l o p e  n e e d i n g  d a m p e r s  -  d e s i g n / p r o c u r e m e n t  
i n  p r o g r e s s

^  E n g i n e e r i n g  i s  r e - e v a l u a t i n g  d e s i g n  e n v e l o p e  t o  e n s u r e  v a l i d i t y

^  A n  a n n u a l  P M  i s  c o n d u c t e d  b y  E n g i n e e r i n g  a n d  O p e r a t i o n s  t o  r e v i e w  a ll  e x i s t i n g  P V D  
i n s t a l l a t i o n s ,  a n d  t o  r e p a i r / r e p l a c e  a n y  d e f i c i e n t  d e v i c e s



•  •

Q K B U  S p i l l s / I n c i d e n t s  
A L A S K A

2001

External Corrosion

• I H B ’VI W a t e r  In jec t ion  Line L 5ak, 4 /15 /01  (B e lo w  G r a d e ) ;  p r e v io u s ly  r e p o r t e d  

Internal Corrosion

• N o  L e a k s  in 2001  

Other Structural

• D S  2X M isc ib le  In jec tan t  Line Inc iden t ,  12 /31 /01

- T h r o u g h - w a l l  c r a c k ,  N o  spill

- O r ig in a l  w e ld  d e f e c t  (LF), c o u p l e d  with WIV w a s  c a u s e  

- O r i e n t e d  1 d e g r e e  o u t s i d e  of P V D  D e s i g n  E n v e l o p e
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S p i l l s / I n c i d e n t s

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

S c e n a r i o :

• Drill S i te  O p e r a t o r  d i s c o v e r e d  oil l e ak in g  f rom th e  
f lowline of Well  2 A -1 8 ,  w h ich  w a s  im m e d ia te l y  s h u t  
in

• T h e  spill o c c u r r e d  s o m e t i m e  b e t w e e n  0 4 3 0  a n d  
1 0 3 0  h r s  ( la s t  w a lk d o w n  of a r e a  d o n e  b y  n ight  
o p e r a t o r  @ 0 4 3 0  h rs )

• D u e  to  t h e  s i z e  of t h e  ho le ,  t h e  p r e s s u r e  d r o p  in t h e  
line w a s  n o t  e n o u g h  to a l a r m  o r  s h u t  in t h e  well

• L e a k  a r e a  w a s  a  p in h o le  lo c a t e d  ju s t  a b o v e  th e  w eld ,  w h e r e  a  t h r e a d - o - l e t  u s e d  for 
C o s a s c o  fitting a c c e s s  w a s  lo c a t e d  in a  90 °  e lb o w

• T h e  spill w a s  e s t i m a t e d  to  b e  1 2 0 0  g a l lo n s  of p r o d u c t  ( 8 %  oil a n d  9 2 %  p r o d u c e d  w a te r )  
a n d  c o v e r e d  a p p r o x im a te l y  1 7 0 0  ft2 of t h e  p a d

• T h e  spill w a s  c o n t a i n e d  o n  t h e  p a d

» W ith  t h e  C - s a n d s  p e r f o r a t i o n s  in 1 9 9 9  t h e  fluid r a t e  in t h e  well i n c r e a s e d  to  7 0 0 0  b p d  
a n d  c o n t i n u e  to a v e r a g e  4 0 0 0  to  6 0 0 0  b p d .

=> C a u s e  a p p e a r s  to  b e  f l o w - a s s i s t e d  c o r r o s io n  in flow d i s t u r b a n c e  a r e a

Location o f leak



S p i l l s / I n c i d e n t s

6 ” 2A-18 PO Well Line Lef.k 4/7/02 A LA SK A

B a c k g r o u n d / I n s p e c t i o n  H i s t o r y

• E r o s io n  p r o n e  a r e a s  of th is  f lowline (‘S ’ r ise r  a n d  a r e a s  d o w n s t r e a m  of t h e  c h o k e )  
h a v e  b e e n  i n s p e c t e d  s e v e n  t i m e s  s i n c e  9 /2 0 /0 0 .  T h e s e  i n s p e c t i o n s  s h o w e d  
m in o r  d a m a g e ,  b u t  well within a c c e p t a b l e  limits

• T h e  la s t  i n s p e c t io n  d o w n s t r e a m  of t h e  c h o k e  w a s  d o n e  o n  3 /1 6 /0 2  a n d  s h o w e d  
m in o r  d a m a g e ,  b u t  w a s  within a c c e p t a b l e  limits

• T h is  s e c t i o n  of t h e  flow line w a s  th ic k e r  w a l led ,  0 .8 6 3 " ,  l a rg e r  d i a m e t e r  a n d  n o t  
w h e r e  w e  h a v e  h is torical ly  f o u n d  e r o s io n / c o r r o s i o n  c o n c e r n s

P o s t - S p i l l  I n s p e c t i o n s

• 2 3 %  wall l o s s  by  UT in t h e  w e l l h e a d  r iser ,

• 3 0 %  wall  l o s s  by  R T  d u e  to  e r o s io n  in t h e  4"x 6" r e d u c e r ,

e S c a t t e r e d  c o r r o s io n  pitting in t h e  r a n g e  of 8 %  to  1 5 %  wall l o s s  t h r o u g h o u t  t h e  m ajori ty
of t h e  6" s e c t i o n  of t h e  flowline.

• T h e  m a n ifo ld  p ip ing  ex h ib i te d  e r o s i o n  to t h e  im p i n g e m e n t  a r e a s  in t h e  r a n g e  of 4 %  to 
3 4 %  wall l o s s  by  R T  & UT

• A to ta l  of 6 H lo c a t io n s  w e r e  i n s p e c t e d  by  (RT) R a d i o g r a p h y  a n d  11 lo c a t io n s  by  (UT) 
U ltrao^ . i ics .

• N o  lo c a t i o n s  o n  t h e  well line n e e d e d  to  b e  r e p a i r e d ,  o th e r  t h a n  le a k  a r e a



•  •

W B .  S p i l l s / I n c i d e n t s

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

I n c i d e n t  I n v e s t i g a t i o n  A c t i o n  I t e m s

■ I n s p e c t  t h e  r e s t  of t h e  2 A -1 8  flow line pr ior  to  pu t t ing  it b a c k  into  s e r v i c e  
- Complete

■ D e t e r m i n e  w h e r e  o t h e r  s im ila r  lo c a t i o n s  e x i s t  a t  K u p a r u k  o n  drill s i t e s  
i.e. t h r e a d - o - l e t s  with C o s a s c o  fit t ings o n  well  l in e s  o n  t h e  o u t s i d e  
r a d iu s  of 9 0 °  e l b o w s  -  Complete (A pprox .  2 2 0  lo c a t io n s )

■ I n s p e c t  all t h e  lo c a t io n s  identif ied  a b o v e  u s in g  r a d i o g r a p h y  to 
d e t e r m i n e  if t h e r e  is a  p a t t e r n  of c o r r o s i o n  in t h e s e  lo c a t io n s .

■ B a s e d  o n  t h e  i n s p e c t io n  r e s u l t s ,  d e v e l o p  a n d  i m p l e m e n t  a  lo n g - te rm  
i n s p e c t i o n  a n d  r e p a i r  p la n  for t h e  iden t i f ied  p r o b l e m  a r e a s .

■ All I t e m s  to  b e  c o m p l e t e d  b y  YE 2 0 0 2
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BP and State of Alaska Charter Agreement
C orrosion  -  2002  M eet an d  C onfer IV 

November 4 th 2002

► C orro sio n  M onitoring
3 Phase production 
. Inhibition 

h  Produced w a te r in jection system 
h  Seawater in jection system

► In s p e c tio n  P ro g ram
In te rna l 

►> External

► C ased  P iping In sp ec tio n
► GPB S tru c tu ra l  Survey
► In c id e n t S u m m arie s
► T echnology
► S u m m ary

Outline

0 2 BP/ADfC Meet and Confer TV
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3 P hase Corrosion Monitoring
3 P h a s e  P ro d u c tio n  WLC C orro sion  R a t s

« «t m 9t X 01 vtdijoj

Nov 02 BP/ADEC M ed and Canter (V 3

PW S ystem  Corrosion Monitoring

Nov 02

PW System WLC C o rw to fl R i t a

bp

o

m  jq w
BP/ADEC Mart and Confer IV



Corrosion Inhibition
► GPU C h em ic a l C hange s

t>p

o

F1
m January 2001 . *.

.  Multiple chemistry across slope _  . 
m May 2001______________

•  Implementation Summer/Winter.cross GPB 

h  October 2001
•  Implemented blending from concentrate „ >

»  November 2001 '  . . „  . . ^  £
•  Single chemistry - winter version

►» January 2002 *• **
.  Moved to new chemistry - Par itioning characteristics

-  Improve proternor r  V system and rtexi jv-^/flr^-. (/*.' t k j . I
>♦ May 2002 ma.%— >

.  Summer version, QlVDI2Q-^j -. . .
-  Poie point (Pf

November 2002
• W inter vers ion, QXVC121

-  Pour point -WF

NovO? BP/ADfC Meet and Conlw IV

. i • * r .. '-O t*-t r

»/So/-vT;
i, t *

rO**1 jA

r>«* 00 Mar«| X/*<l Sep <51 Mov-Cl fvo-c; MarOJ N#;C;

^  02 BP/AOCC M«*t and Confer |V 6

Corrosion Inhibition Trends
Cottx>**on Inhibitor llug« and Concentration

— fWMSPv m  upd a »*«•$« ppm G*»>n*ar ppm



2002 Flow Line Action Log I 

► ER P robe C orrective A ctions

t>p

o

jjUiififfisaLUL-
A 74 
A 7 4  
A 74 

04B
GHX I 

A 74

Cmm___- — - -
CafcUaoon adjustment

Increased Corrosnnty 
Test wt* under injection 

Increased GomrsMty 
Increased Conowvttv 
Increased CorrosMtv

igpd  
Increase Cl by 5% 
Increase a  dr 5% 
Increase CJby 5% 
See Inspection Log 
I ro e w a  by 5%

> Coupon C orrective A ctions
U, * •*' -e

e q u ip m e n t  ID

140 Increased Comwvtty
050 Inconsrstent Batcb Treatment 
140 Increased CorrosMty
F44 Increased Corros/wty
050_______ Increased CorrosMty

Increase a  trr 10% 
Re*Jwdc*ed Batcli Program 
Increase a  trr 10%
Increase O  by 10%
Increase Q  by 20%_______

If Y’f"
U

k*

t*7* o; B P/A D K  Meet and Conte IV

SW System Corrosion Monitoring
SW SpUfB WLC Cr'fWton lUtn

Cnrtsmar Mir i»tp» —

BP/ADCC Meet and Confer rv

o *
Her. 02
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SW System Detailed Analysis . .

► Corrosion Mechanisms a .*Jl *'*"•*
h Oxygen cwnsion ' ,1X  FL WL*

bp

o

All
Microbiological y 1999

► Oxygen / s  2000
»♦ Drives corrosion in upstream 2001

► Microbiological ^
►* Drives corrosion In downstream.

► Oxygen Control Actions
Set Oj control < 20 ppb 
Mechanical fixes to tower

9.5 1.4 2.3
7.8 2.6 3.0
1.8 1.9 1.9
0.7 3.3 2.6
A

-y.* i j . . .  1 O t  c

Oj scavenger 
• Continuous, addition 

► Next Step s
Microbiological control

;

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

(. '■
1 i>

Ctf/V * r~̂ *' 

*̂3 /\.c

✓

HI* I nUp" Ommm*rmi Q«t>— l*w<>

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  V r va -~ *

► Contributing Factors
►* SW system shut downs for STP upgrade for PSI

• System upgrade fo r increased seawater rates

bp

o

Nov 02 BP/AOEC Meet and Confer IV
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Corrosion Monitoring Summary '
1999 2000 2001 2002

OIL FL Ave CR, mpy 0.3 0.4 OJ 0.4
% < 2 mpy 99% 97% 98% 99%

OIL WL Ave CR, mpy 0.5 0.7 0.6 0.7
% < 2 mpy 96% 92% 93% 91%

PW FL Ave CR, mpy 0.5 0.4 OS 0.2
% < 2 mpy 93% 94% 93% 100%

PW WL Ave CR, mpy 0.6 0.5 21 0.3
% < 2 mpy 95% 97% 86% 97%

SW FL Ave CR, mpy 9.4 7.8 1.8 0.7
% < 2 mpy 0% 0% 100% 100%

SW WL Ave CR. mpy 1.4 2.6 1.9 ' 3"3
% < 2 mpy 88% 64% 67% 33%

► 2001 to 2002 Summary

*♦ 3 Phase (OWG) -  Largely unchanged 

Produced water -  Performance improved 

►» SW Systems -  Needs improvement „  • ’

Mov 02 BP/AD EC Meet and Confer IV
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Inspection Program -  Well Lines
GPB W ell P ad /D rill S ite  P ipelines

Im pede" Heawre • Imemjl Corrosion

• 3 P-jlxt’ j

1995 1*95 19*7 t*98 1W9 ?000 XDl 2002 no )Q
02 BP/ADEC Meet arxl Ca.fer IV 12

Injafflon 

Ml/rw WAG Uycaxn
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Inspection Program -  Flow Lines
G PB C ross C o u n try  P ip e lin e s  
Inspection Measure • Internal Conovon

Me* 02
\vr iw« 1*9* xno jooi djq
BP/A06C Meet and Co IV 13

2 0 0 2  Flow Line Action Log II

► In sp e c t io n

Iq u ip m o n t 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 Upst earn Cl Changed Upstream Q  1Q02
SW System Biocde rate k>v Increased Bioode

BP/AOEC Meet and Confer fV 14



Sm art P igging Program

h p

o

V, ‘ ^ " U
sH v-C. '

I
► GPB Scope 2002

►* 16* Produced Water Supply 
I •  Flow Station 2 to Drill Site 3

'■/ j > * -  ) -  Untfh -  2.9 rrttes (15.521 It)
•  Flow Station 2 to Drill Site -t

-  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
-  Lcngft -  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

Inert* PW * M+pcang

Tr» *rt*l Future MJWl

NOV 0? BP/AD6C Meet and Confer IV
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hprExternal Insp ection  Activity
GPB P ipe line  TRT In s p e c t io n  S u m m ary
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GPB C?sed Piping

► I n v e n t o r y
►♦ Completed field -w ide rev iew 

h  Established casing Index/reg is te r

► Location Id e n tif ic a tio n
►» Crossing identified on aeria l

► A p p l i c a b le  T e c h n o l o g i e s
** Guided wave

. Switched to magnetostrictive 

. Established permanent monitonng 
-  At detected momalies

►► E lectromagnetic wave
. Ongoing test/evaluabon program

► Status
►» 90+%  complete w ith 1 yea r remaining on 5 year program -  c J l

h p

O

1
H

oencfuocarnu)

C

( ( *
Nov 02 BP/ADtC Meet and Confer IV 17
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C ased Piping -  Long R ange Inspection

h p

o
► G u id e d  W a v e  T e c h n o l o g y

h  Two concepts fo r exc ita tion and recep tion o f 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 o f 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

►» S trategy 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

02 BP/AD EC Meet and G&f# IV
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G P B  S t  j c t u r a l  S u r v e y o
► Field Observation

m Recurring program
►» Opportunity program

» Recurring - Walking Speed Survey
Five year recurring program
.  2002 • GPB East Cross Coun try Pipelines C om p le te
• 2003 - GPB W est Cross Coun try Pipelines

.  2004 - GPB East Well Pads

.  2005 - GPB West Well Pads

• 2006 - Lisburne Cross Coun try Pipelines/D rill Sites
• Repeat Cycle

> Opportunity Program 9
h  Secunty
Operators

► FFS f  W  c
ia Anomalies added to ongoing FFS program

ttov 02 BP/ADEC Meet and Ccnla IV 19

K u p a r u k  F l o o d i n g

» 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 
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

NcvO 1 BP/ADEC M«« and Confer IV

^  CO 5 c  c



bp

2 0 0 2  Leak/Spill Sum m ary o
► L eak /Sp ill L ocation  S u m m ary

A ffected Surface
In te rn a l External

Well Une 2 1
Flow Une - 1

► L eak/Spill M echan ism  S u m m ary
Mechanism

C 02 Erosion CUI
Well Une 1 1 1
Flow Line - - 1

> L e a k / S p i l l  F l u i d  S u m m e r y
%

Service
Prod SW PW CU!

Well Line 2 1
Flow Line 1

Nov 02 BP/ADCC Meet ana Confer IV 21

H-21 S-R iser . i
► Inspec tion

>♦ Prior inspections
■ 6 kxaboro by RadograpfTy
• No damage <yta\cf ttvsn 20%

► W e l l  H e a d  C o r r o s i o n  I n h i b i t i o n
*« normal location *95% WOA 

. Bleed ring 

.  Companion flange

>♦ 32 exceptions < 5 %
.  Continuous a  on S  riser

► System Breakdown
w Upper elbow risk not recognized - 
■ Inspect ion/(rttigation program 

. Not syncfxonired 
w Inhibitor Injection Point not moveO

► Corrective Action
>♦ Short term • complete

■ Inspected 347 GPB s-rts^s ' /  *’*
• 2 repairs idenf/ked

Long te rm  - ongoing
t

KgaMl.lmJ.Bfa.
• Bieednng
• Coinp. Flange 

9 5% e n WOA

A c tu a l I n j. L o c
• Batch In), loc.
•  32 SR on WOA . fiV.aliki—

.  Move corrosion Inhibitor injection fcotioos

y RT B ottom  Elbow
• • <20% damage

• No change since

Nov 02 BP/ADEC Meet and Confer W 22



13-12 Well Line

b p

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

t*c*02 BP/ADEC M rn  and Confer IV



Z Pad Large D iam eter 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
Rufxurt area

I w w i -  

. V «v.

i

f-nf-’
r-0>

Kf \ <v-
L-K -

kfcuv*- *

R

T ech n o lo g ie s  fo r  C orrosion  a n d  In te g r ity  M an ag em en t
^  r ^  !•* ‘ W r *

» PDT/MIMIR

. Paperless environment 

. Improved access to data 
j  -  Electronic versus paper copy
13 ►» Remote Access Technology (RAT)

. Altemabve to access via scaffolding ‘ v>

. Use o f ropes to access equipment and piping I 
►» 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
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Summary
b p

O
► In te rn a l  C orrosion

►» 3 Phase production -  largely unchanged 

►► Produced w a te r - improving 
Seawa te r 

. Oxygen control • dramatically improved 

. Microbiological control -  biocide dos-'ge increased

► E x tern a l C orrosion . T ie v '-
h  YTD approx im ate ly 3 times historical average

► In c id e n t  S u m m ary
»  YTD 50% in te rna l/5 0%  external ' I  -\ A /- c» t t

► C ased P iping ' *M> * *
h  In yea r 4 9 0+%  complete o f 5 year program

► Technology - Wvj/MD " -Vu- Y* -'"“f k tvrj

02 BP/A06C Htti and Conte JV 27
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ConocoPhillips

G r e a t e r  K u p a r u k  A r e a

C o m m i t m e n t  T o  C o r r o s i o n  M o n i t o r i n g  

O v e r v i e w

presented to the

A l a s k a  D e p a r t m e n t  o f  E n v i r o n m e n t a l  C o n s e r v a t i o n

4 ,h Meet & Confer

Novem ber 4, 2002
l



I n s p e c t i o n  R e s u l t s
I n t e r n a l  C o r r o s i o n ConocoPhillips

2

Cross Country Lines

Corrosion Is Under Control 

s  Exceeded RTR goal of matching 2001 footage 

s  Over 30,000 ft of over 233 lines inspected (RTR and RT) through 9/30 

s  Integrated Turbulent Area Inspection Program 

s  0 Leaks, 0 Saves through 9/30

s  Smart pig of water lines >10” appears feasible -  evaluation ongoing

Internal Corrosion Spills 
- Cross Country Lines

1994 Spill 24" 1Y/R C ru d e  CC Line

RT
 

F
o
o
ta

g
e



•  •  •
I n s p e c t i o n  R e s u l t s

Internal Corrosion C onocoPhillips

W ell L ine s

Internal Inspection Focus Area

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

s  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 ” Wl 
1L-3 6" Wl 
1A-9 6" Wl

2000  Spill 1G-8 6" PC

2002  Spills 2A-18 6" PC  
2T-13  6 ” PC

3



•  •

I n s p e c t i o n  R e s u l t s

Internal Corrosion C onocoPhillips

s  Continue to Focus on and Inspect Well Lines
-  I n s p e c t  n e x t  1 0 0  h i g h e s t  p r io r i ty  w e l l  l i n e s .

P r io r i ty  b a s e d  o n  w al l  t h i c k n e s s ,  a g e  o f  l ine ,  a n d  t i m e  s i n c e  p r e v i o u s  i n s p e c t i o n

s  Maintain Inspection of Cross Country Lines t w
• I , “

I n s p e c t  r o u g h l y  1 5 , 0 0 0  f e e t  b y  R T R

C o m p l e t e  b a c k l o g  o f  “T u r b u l e n t  A r e a  P r o g r a m ” i n s p e c t i o n s  (formerly called “Elbow 
Inspection P ro g ra m ’’)

4



#  •  •

M o n i t o r i n g / M i t i g a t i o n
C onocoP hillips

Results &  A c c o m p l i s h m e n t s

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 DS1R, which was pulled after opt 
cycle and was ‘A ’ grade ( t ^  ^  c-j"-6*1-

^ Continuous wellhead injection system installed and operating at DS1G
-  Additional Drill S i te s  installations funded; cons truc t ion  to s ta r t  this winter

5



M o n i t o r i n g / M i t i g a t i o n
Three-Phase Cross Country Lines

S u r * i r T i a r y

YTD2002

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

s  Coupon corrosion rates are a conservative measure, and are an advance indicator

s  Inspection data shows corrosion is under control in the 3-phase CC lines

-  L e s s  t h a n  5 %  o f  r e p e a t  i n s p e c t i o n  l o c a t i o n s  s h o w e d  i n c r e a s e s

^  ^  u T
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T h re e -p h a s e  P rod uc tio n  C ro s s  C o u n try  L ine C o u p o n s
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M o n i t o r i n g / M i t i g a t i o n
C onocoP hillips

< = <=  Wet Oil CC Lines:

s  Wet oil lines coupon corrosion 
rates have decreased markedly

s  24” wet oil line removed from 
service in 2001

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

effective inhibition

Wet Oil Cross Country Line Coupons

i i i i i i i i i i i i i
Pull Year

Water Injection Well Lines: = >= >

Coupon corrosion rates have decreased 

slightly YTD

s  Past upward trend is currently reversing

Pull Year



M o n i t o r i n g / M i t i g a t i o n
Wl Cross Country Lines ConocoPhillips

s u m

Water Injection Cross Country Line Coupons

□  Overall_MPY ■  Pitting_MPY

YTD 2002

Area of Concern

5 m  eg r>-
I S & 8

Pull Yoar

f 1

i, £

• ( ? >

s  Coupon average corrosion rate* in the water injection cc lines have increased
L

^  (\P
u / 1
• i v,

\r
„ i

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

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

s  Nevertheless, work is underway to find the cause

- I t f x t '  ^  P A  I ^ u v .

tlx-

U*/
8 A a  ' I * s  Ic3 L* V
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M o n i t o r i n g / M i t i g a t i o n
ConocoPhillips

s  Find more effective corrosion inhibitors

-  I m p l e m e n t e d  R U - 2 7 6  f i e l d - w i d e  in f irs t  q u a r t e r  o f  2 0 0 2

-  P r e v i o u s  u p w a r d  t r e n d  in c o u p o n  r a t e s  a p p e a r s  t o  h a v e  t u r n e d

-  F ie ld  t e s t  c o m p l e t e d  a t  D S 1 R  y i e l d e d  g o o d  q u a l i t y  d a t a

-  N e w  l a b  s c r e e n i n g  p r o c e s s  i m p l e m e n t e d  w i th  g o o d  r e s u l t s  

s  Implement wellhead continuous injection

-  N e w  s y s t e m  is  p u m p i n g  c o r r o s i o n  in h ib i to r  a t  D S 1 G  w e l l  h e a d  

l o c a t i o n s .

-  T e c h n o l o g y  e v a l u a t i o n  in p r o g r e s s  ( a u t o m a t e d  s y s t e m )

-  S t a r t i n g  c o n s t r u c t i o n  t h i s  w i n t e r  a t  a d d i t i o n a l  drill s i t e s .  

s  Schmoo B Gone Test Update

-  C a p i t a l  p r o j e c t  f u n d e d  a n d  in d e s i g n  s t a g e .
I

( V
-AC-'
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I n s p e c t i o n  R e s u l t s

External Corrosion ConocoPhillips

Historical GKA External Leaks and Saves

1997 1998 1999 2000 2001

Year

/ \ £ \ J  C .0 A ^ -

t  40000
External Corrosion Line

” WWWv

Failure History
35000

• 30000
u

* 25000 cE
h

1995  2C-04 W e ll L ine

</>
• 20000 & 1997  2 e a . 24" C ru d e  C C  L ines

zo (W e ld  P ack  @  S a d d le )
• 15000 6

z 1999  1A-15 W e ll L ine
10000 (W e ld  P ack  @ S a d d le )

5000

-- 0

2 0 0 0  2X-16 W e ll L ine

1 0



I n s p e c t i c £ i  R e s u l t s

C C  L i n e s  E x t e r n a l  C o r r o s i o n ConocoPhillips

V

Historical R iults - Weldpacks Over Tundra

40000

35000

00

25000

20000

15000

10000

5000

| W P *  TRFd M W P ' I  C o n o d e d  \  Corrodort

20
10
16

14

12 i
atu

I/

1995 1996 1997 1996 1999 2000 2001 2002

r  i ‘ 1 X?
# l

*i t « 7 <'( ,  ? _ .w n i . i 1 i.h.j 'l'*' rr_»

CC Lines On Pad:

TR T’d 2542 on-pad cross country weld packs 
YTD, exceeding 2002 FY goal of 1780

91% 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

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. i.j i U I A (11 uiL

A K<t' C
Began initial recur effort in 2002, targeted 
medium-wet weld packs in saddles from
initial survey ^

" v - & > '•'* ' *n - * 
v Increase in %-Corroded was expected due

to target population A

Historical Results - Weldpacks CC On-Rad



I n s p e c t i o n  R e s u l t s

Well Lines External Corrosion C onocoP hillips

Historical Results - Weldpacks Well Lines

6000 T

5000

4000

g 3000

2000

1000

|W P 's TRTO iWP's Corroded % Corroded

1995 1996 1997 1996 1999 2000

Veil Lines :

s  TRT’d 3007 well line weld packs YTD JT

2001 2002

s  On-track to reach 2002 goal of 4000 weld p jcks TRT’d 

s  55% of the well line weld packs have been TRT’d YTD

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

s  Continue to monitor %-corroded and respond to trends

2002

1 2

% 
W

P'
s 

C
o

rr
o

d
ed



I n s p e c r c > n  R e s u l t s

Below Grade Piping C onoaJph illips

1 2  YTD
M e t  G o a l  o f  I n s p e c t i n g  A l l  P r i o r i t y  1  P i p e s

I - t h

s  Inspected all 130 previously un-inspected priority 1 locations with PTI/TWI
t'̂ \ a , .

A

s  8 cased pipes were excavated (goal was 5 to 9) (  ^  ^

-  2  h a d  s e v e r e  t o  m o d e r a t e  d a m a g e  (1 i n t e r n a l ,  1 e x t e r n a l ) .

-  T h e  e x t e r n a l  d a m a g e  w a s  s l e e v e d ,  t h e  i n t e r n a l  d a m a g e  w a s  r e p l a c e d / u p g r a d e d
-  6  h a d  m i n o r  o r  n o  s i g n i f i c a n t  c o r r o s i o n

^  8 Refurbishments, 2 Saves, No Leaks

^  Completed Annual Visual Casing Inspection; cleared all obstructions 

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

1 3



I n s p e c t i o n  R e s u l t s
Below Grade Piping ConocoPhillips

s  Re-inspect roughly 60 priority 1 pipes
-  I n s p e c t  u s i n g  P T I  a n d / o r  TW I t e c h n o l o g i e s

s  Complete initial inspection of all priority 2 lines ~ 115 lines
M o s t l y  a t m o s p h e r i c / l o w  p r e s s u r e  f l a r e / g a s  l i n e s  - I n s p e c t  b y  v i s u a l  
i n s p e c t i o n  a n d  “s n i f f ’ fo r  g a s

-  S e l e c t i v e l y  u s e  P T I  a n d / o r  TW I t e c h n o l o g i e s  w h e r e  w a r r a n t e d

s  Prioritize and excavate lines as appropriate ~ 5-9 lines

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

1 4



I n s p e c t i o n  R e s u l t s
B e l o w  G r a d e  P i p i n g ConocoPhillips

N ote :  T h e  on ly  u n i n s p e c t e d  priority 1 l ines  a r e  t h o s e  th a t  a r e  n e w e r  t h a n  10 y e a r s  old
Previously

All L in es  in GKA/AOA
Inspected Un­

Total
Uninspected

Inventory
Thru inspected L in es

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 98 98 0
Priority 3 Oil 1 21 22 0
Priority 3 lines Non-Oil 2 13 15 0
2002 Total Inventory 561 211 772 130

1 5
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S t r u c t u r a l  C o n c e r n s  ^
C onocoPhillips

S u b s id e n ce  M itig a tio n  at the  D rill S ites 

Existing Well Upgrade Program - 2002:
. I . -| ‘--  y.

*  Installed approximately 53 floors with pipe supports -> - ' t

-  Drill S i te s  1 A, 1 D , 2 T , 3 F ,  3 0 ,  a n d  3 Q  '  -•■f '' ^  1

 ̂ Installation of approximately 23 heat tubes in progress at Drill Sites 1D & 1R
H ea t  tu b e s  a r e  u s e d  to k ee p  th e  g round  frozen or to re- f reeze  the  g round  w h ere  it h a s  
b e e n  thaw ed

 ̂ 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

 ̂ 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

1 6
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™  S t r u c t u r a l  C o n c e r n s  C o n o o J h

S u b s id e n ce  M itig a tio n  at D rill S ite  2M

20 F

K u p a r u k  O r i l l s i t e  2 M ,  T h a w  S u b s i d e n c e  P r o j e c t  

M e a s u r e d  S o i l  T e m p e r a t u r e s  B e t w e e n  l l e u t p i p e  C a s i n g s

25 F 30 F

Measured Soil Temperature

35 F 40 F 45 F 50 F 55 F



S t r u c t u r a l  C o n c e r n s  ^
C onocoP hillips

W ind  In du ce d  V ib ra tio n
s  Progressive improvement since program inception -1991

>  PVD elastomer improvements (Gem ation I, II, III & IV elastomers) - l e ^ * 1 ' u 

>TVA development , ' <P*- u
0 Ab'v* '•'**' 1 n r  t -

• Eliminates elastomer problems  ̂ ^

• Decreases maintenance

• Decreases device failure frequency

• Increases system performance

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

s  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 !«* 4 <
i

 ̂ NO failures attributed to pipelines employing PVD/TVA devices since program inception

>  2X failure in January, 2002 (small LOF in weld root)
| I ty ! » \'y  ̂ ....

• 1° outside wind fan design criteria

• No PVD/TVA devices installed prior to failure

1 8

t.f
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S t r u c t u r a l  C o n c e r n s
ConocoPhillips

W in d  In du ce d  V ib ra tio n
s  Identified 6 cross-country pipeline routes within design envelope requiring PVD/TVA 

devices

>  Design/installation in progress
^  " \

> 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% worst-case wall loss) ^

>  Exhaustive NDE techniques during construction
Co. K  '  |

> Tough, ductile materials (Specifications, CVN, CTOD, hardness, 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

1 9



S p i l l s / I n c i d e n t s
ConocoPhillips

External Corrosion

• N o  i n c i d e n t s  to  r e p o r t

Internal Corrosion

• 2 A - 1 8  W e l l  L in e  L e a k  a t  C o s a s c o  F i t t i n g / E l b o w  ( 4 /7 /0 2 ) ;  p r e v i o u s l y  r e p o r t e d

• 2 T - 1 3  W e l l  L in e  L e a k  ( 7 / 2 5 / 0 2 )

Other Structural

• N o  i n c i d e n t s  t o  r e p o r t

2 0



S p i l l s / I n c i d e n t s

6 ”  2 A -1 8 P O  Well Line Leak 4/7/02 C onocoP hillips
tfyn+< ru i» <  he fm f r y  w  mlj. mm Ur MU r« w  < * •  ~>Uit v rttw  »««M m  W rtlfcp

S c e n a r i o :

L e a k  a r e a  w a s  a  p i n h o l e  l o c a t e d  j u s t  a b o v e  t h e  

w e l d ,  w h e r e  a  t h r e a d - o - l e t  u s e d  fo r  C o s a s c o  f it t ing 
a c c e s s  w a s  l o c a t e d  in a  9 0 °  e l b o w

1 2 0 0  g a l l o n s  o f  p r o d u c t  ( 8 %  oil a n d  9 2 %  p r o d u c e d  
w a t e r )  o n - p a d

«=> C a u s e  a p p e a r e d  to  b e  f l o w - a s s i s t e d  c o r r o s i o n  in 
f lo w  d i s t u r b a n c e  a r e a

A l l  A c t i o n  I t e m s  C o m p l e t e :

s  I n s p e c t e d  r e m a i n d e r  o f  2 A - 1 8  w ell  l ine  p r io r  to  r e t u r n i n g  to  s e r v i c e

• P o s t - s p i l l  i n s p e c t i o n  o f  w e l l  l ine  s h o w e d  n o  a r e a s  r e q u i r e d  r e p a i r ,  o t h e r  t h a n  l e a k  l o c a t '  l 

C o m p l e t e d  s u r v e y  fo r  s i m i l a r  l o c a t i o n s  a t  all Drill S i t e s  ( 2 8 3  l o c a t i o n s )  , t i  " t  
C o m p l e t e d  R T  i n s p e c t i o n s  o n  all  2 8 3  s i m i l a r  l o c a t i o n s  o n  6 / 2 2 / 0 2  'HV

• N o  r e p a i r s  r e q u i r e d  d u e  to  th i s  c o r r o s i o n  m e c h a n i s m  ~
■v.4/ i v I L t  cJxjL

V. tlW . v fT lv

t

✓

jr'i- i v  . i v~nJ( dx4*'
• T w o  r e p a i r s  d u e  t o  o t h e r  c a u s e s  ( q u e s t i o n a b l e  o r ig in a l  w e l d ,  d e t e r i o r a t e d  t h r e a d s )  

^  I n s p e c t i o n s  c o n f i r m  t h e o r y  o f  i s o l a t e d  m e c h a n i s m  

A d d e d  t h e s e  l o c a t i o n s  to  r e c u r r i n g  in t e rv a l  s u r v e y  f o r  e a c h  w e l l  l ine

2 1

n



S p i l l s / I n c i d e n t s

_________________ 6 ”  2T-13 PO Well Line Leak 7/25/02 C onocoP hillips

S c e n a r i o :
L e a k  o c c u r r e d  s h o r t l y  a f t e r  s h u t t i n g - i n  w el l  a t  m a n i f o l d  b u i ld i n g  

L e a k  w a s  i s o l a t e d  w i th in  5  m i n u t e s  b y  c l o s i n g  w i n g  v a l v e  a t  w e l l h e a d  

1 0  g a l l o n s  o f  p r o d u c t  ( 4 1 %  oil a n d  5 9 %  p r o d u c e d  w a t e r )  s p i l l e d ,  c o n t a i n e d  o n - p a d  

L e a k  o c c u r r e d  in 0 . 3 7 5 "  w a l l  t h i c k n e s s  s e c t i o n  o f  l in e  a t  a  w e l d  p a c k  

C o m p l e t i o n  o f  i n v e s t i g a t i o n  d e l a y e d  d u e  to  l a c k  o f  a c c e s s

B a c k g r o u n d / I n s p e c t i o n  H i s t o r y :

P r e - s p i l l  i n s p e c t i o n s  o n  t h i s  l in e  c o n s i s t e d  of:

-  w e l a - p a c k s

-  b r a n c h  c o n n e c t i o n s  ( p a r t  o f  2 A - 1 8  f o l lo w - u p  i n s p e c t i o n s )

• P i p i n g  w a s  o r ig in a l ly  i n s t a l l e d  a t  D S  3 .7 ,  t h e n  r e c l a i m e d  f o r  u s e  a t  2 T - 1 3  in 1 9 9 6

-  P i p e  w a s  n e w  w h e n  i n s t a l l e d  a n d  a b a n d o n e d  a t  D S  3. c W L  ^  1

-  C o n d i t i o n  o f  p i p e  w h e n  i n s t a l l e d  a t  2 T - 1 3  in 1 9 9 6  is u n k n o w n  .. r r - ^

B a s e d  o n  a g e  (6  y e a r s )  a n d  w a l l  t h i c k n e s s  o f  0 . 3 7 5 ”, t h i s  s e c t i o n  w a s  n o t  s c h e d u l e d  f o r  initial 
i n t e r n a l  i n s p e c t i o n  unti l  2 0 0 4 .

2 2



S p i l l s / I n c i d e n t s

6 ”  2T-13 PO Well Line Leak 7/25/02 C onocoP hillips

P o s t - S p i l l  I n s p e c t i o n s :

P o s t - s p i l l  i n s p e c t i o n s  init ially  l im i te d  t o  a c c e s s i b l e  a r e a s :

- S h o w e d  s u b s t a n t i a l ,  b u t  n o n - d e r a t i n g  d a m a g e  o n  0 . 3 1 2 ” w t  s e c t i o n

- S h o w e d  o n ly  m i n o r  ( < 2 0 % )  d a m a g e  in a c c e s s i b l e  0 . 3 7 5 ” w t  s e c t i o n

• A c c e s s  f ina l ly  a l l o w s  c o m p l e t i o n  o f  i n s p e c t i o n s  ( O c t o b e r  2 0 0 2 ) :

- S h o w e d  c a u s e  to  b e  s e v e r e  i n t e r n a l  u n d e r - d e p o s i t  c o r r o s i o n ,  e v i d e n t  t h r o u g h o u t  

t h e  0 . 3 7 5 ” w t  s e c t i o n

- L o w  fluid v e l o c i t y  is  c a u s a l  f a c t o r  ( ? ? ? )

■ E v a l u a t e  r e p l a c e m e n t  l in e  s i z e  f o r  w e l l  2 T - 1 3  t o  m i n i m i z e  u n d e r  d e p o s i t  c o r r o s i o n  w h e n  w ^ . ,  
is p l a c e d  b a c k  in to  s e r v i c e  - Complete (4” p ip in g  will b e  u s e d )  ^  ■

■ B a s e d  o n  i n s p e c t i o n  r e s u l t s ,  d e t e r m i n e  if i n s p e c t i o n  c r i t e r i a  a c r o s s  f ie ld  s h o u l d  b e  m o d i f i e d

A c t i o n  P l a n :

■ I n s p e c t  all w e l l  l i n e s  a t  D S  2 T  f o r  i n t e r n a l  c o r r o s i o n ,  to  d e t e r m i n e  if s i m i l a r  c o n d i t i o n s  e x i s t

T a r g e t  c o m p l e t i o n  M a r c h  2 0 0 3



C U I - B u f f e r  S p i k e  T e s t
C onocoP hillips

C U I  B u f f e r  S p i k e s  i n s t a l l e d  a t  7 6  t e s t  l o c a t i o n s  i n  f a l l  2 0 0 2  

I n i t i a l  p H  r e a d i n g s  f o u n d  a t  6  t o  7  p H

F o l l o w - u p  p H  t e s t i n g  a n d  e v a l u a t i o n  s c h e d u l e d  f o r  s u m m e r  2 0 0 3

J - O i  i

2 4



Background: Buffer Spikes
ConocoPhillips

B u f f e r  s p i k e :

s t ic k  o f  s o d i u m  p h o s p h a t e  (a  
b u f f e r  s a lt )

Dissolve into weld pack 
moisture
Create an environment with a 
stable pH of about 10 (basic):

2 5



Backgiound: Corrosion Rate C onocoP hillips

S te e l c o r r o s i o n  ra te s  d e c r e a s e  a s p H  in c r e a s e s

( A l k a l i n e  s o lu t i o n s  s lo w  c o r r o s i o n )

2 6
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A J j  t u M  / & . , « % ,  , f A „ , } t ; i  c ^ n d /

f f b  i C - c  G i & h r  / c .

c  PA JT 

C?kx

C .p /3 J

£ / v t z r

m

C p a  £ -

Clfti'iI.lXcUg'*«jroftirl'^r,r r r 

.J.'-'3 *• -/ V /n t*fl <S> 2  (£ Cĵ jr̂  r /tl .

£  n /VtZ <0

<Hs4 w*i\ jK ‘< */*^JL fe r> /\

7 ©  ^  - C t ^  -  a .  C _ /  <s '  rr  7 ^
i S t - X " S  T. n e  ‘ c°~ - e J > n . s, Jh:U.\s-r *

- m . c i f l E u  O J w w / c o i n n w a o  E U fc 3 i l o - J W - f i M Z .

Al e , C i t > v )  . . M I  „ , , 7173 , , .

7 7 .  b**a*™» w * * s  »*
k j^ C b ^ je P T  A  ^ 1 0 5 6  2{s<t'iW°jlyla-ft„v@dK stiJf.aTk!

A  - i C ^ o ^ h ^ _ ^ C A 7 6 - J > i ( 3 m / iO  j> \ _

vie-

ip7 » t x  / v t . a :

/  7s* 7->

6 / ^ m s ^ e / v / ^ s u J i
H  Tio^

I t o  m y x w t  / e i T i C  f t o u ^ s k / r p ?  ^
. .  . r  -  » :  a t .  - t  .

i -• / -  iy<. t. ( 7  .



( i T V F  _ j  £  /^ /V i i_.

6>«(y &Cf^£o<J <*&>& $iv t' ^  ^  d ^ rf-v y ^ r^  * # ■

c Z i„  O L X A p /W  t>P s i f - s m  ti<J'f’*L,f c

J W ~ .- l i .u - *  X*& .!> » /

^ . • • I ^ M v w a c W -  zto^-^osH/
^ U - I xyA ^  o,clj u " ( ?  c u e .  * mc\k .u

C2j)



E > P



i n

b p

o

BP and State of Alaska Charter Agreement
C o r r o s io n  M o n i t o r i n g  R e v ie w  2 0 0 2

M e e t and C onfer V

► Corrosion M anagem ent P rogram /O bjectives
► GPB

»  3 Phase Production
.  Weight loss coupons 
.  ER probe 
.  Corrective actions 

»  W a ter In je c tio n  System s 
.  Weight loss coupons 
. Corrective actions 

»  External Corrosion 
.  Inspection 
. Cased Piping Segments

► ACT
»  GPB and ACT Com parison

. Size and cor, oslvtty 
» ACT H ighlights

■ Selected corrosion management examples
► Summ ary

April 28th, 2003

bp

Outline

April 2003 BP/ADEC Meet and Confer V 2



Corrosion Management Program o
k S trateg ic  Objectives

» Minimize HSE Imparts
. Corrosion loss of containment

h Rt-for-service Infrastructure 
.  Remaining field life 
. With gas sales 50+ years

h Infrastructure Integnty 
.  Satellite fields 
.  Use of existing Infrastructure

» Future Major Gas Development 
. Utilize existing facilities 
.  Gas sales demands longevity

Objectives 
and Targets

Corrective 
Action ufe»»s =

W»'L.
Con**, M itigate^

Evaluation

Step Program Elements
P l a n  O b j e c t i v e

Program objective and purpose
Target
Performance meutc 

Do Im plem entation
Plan to achieve objective 

Check Evaluation
Method to evaluate performance 

Act Corrective Action
Correct deviation from target

Implemen
•tation

Apnl 2003 BP/ADEC Meet and Confer V

b |.l

System-by-System Review

► E le m e n t s  o f  L o n g  T e rm  F i tn e s s  F o r S e r v ic e
h  Corrosion m on ito r ing 
h  Inspec tion 

. Condition 

. Increases 
kk M itiga tion /co rros ion con tro l

► W e ig h t L o s s  C o u p o n s
>♦ Flow Line 
kk W ell Line

► I n s p e c t i o n  I n c r e a s e s
k» Corre la tion be tw een inspection increases and WLC 

k E q u ip m e n t C o n d i t i o n
kk Increases and cond ition corre la tion 

k M i t i g a t i o n
kk Corre la tion betw een corrosion ra te and C l concen tra tion

April 2003 BP/ADEC Meet and Confer V
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3 Phase Production o
► W e ig h t  L o s s  C o u p o n s

h  Flow lines

Well lines

► E R  P r o b e  E x a m p le

► C o r r o s io n  I n h i b i t o r  I n j e c t i o n

h  Concentration

h  Water rates

► M o n i t o r i n g  C o r r e c t i v e  A c t io n s

ER probes and coupons

i  I n s p e c t i o n

h  Flow and well line summaries

> I n s p e c t i o n  C o r r e c t i v e  A c t io n s

i  3  P h a s e  I n h i b i t i o n  S u m m a r y

April 2003 BP/ADEC Meet and Confer V s

3 Phase -  Flow Line Coupons

np

im  IMJ |«M l m  im  \m It« i*n :«oc net ao j

April 2003 BP/ADEC Meet and Confer V



3 Phase -  Well Line Coupons

bp

o

■ ■ I I I
m 2 iv n  it*» i m  iw» iw? t m  w  ^  2001 2002

April 2003 BP/ADEC Meet and Confer V

ER Probe E xam ple I

bp

o

*r* Ol. rrpi ■— I* , »r» 
Q Cn ppm — Tm̂i. Jtpt

H ^ t c a m r  
r«to. »2»*vy. <*>* 
to itoto »«*>*•

April 2003 BP/ADEC Meet and Confer V 8



Kiy 1* U tug tap

April 2003 BP/ADEC Meet and Confer V

ER Probe Example II

b p

M onitoring C orrective A ctions 1

CNN Action

A Pad tocraated Corrwvty In cm tod Ci by 4*
A Pad tficmtad ConoWrfy mem tad Cl by iX

► ER Probe Corrective Actions mcmttd Corrctnrty incraatad Cl by S%
QHX-£ incmtad Com>wv*y Saa Tabia H 4
A Pad mcraatad Com>t»ray •ncroatad Cl by 5%

CL DM tncraatad Corrowfy •ncmtad tx»n J to 4 gpd
—

Eqtrtpmant ID Ckuae Action
0514 trcraaiadCorTot**) Howdn) U by 10%

► Coupon Corrective Actions au o botMadCorroaMty *atattdC! by 10*
O.DSO Inert <tad CorroiAty toasmad Cl by CTA
f Pad tocmtadCannvfy SaaTab»tM4

Satwrtv OjHodtootoQcal M̂ipla

April 2003 BP/ADEC Meet and Confer V 10



Inspection Program

t'P

In sp ec tio n  C orrective A ctions

E quipm ent ID C aine Action

DS09 Increased C o rrw vty InrreecJed Q  dy 10%

M Pad Increased Corrosivty IncreasedQ dy 10%

F Pad Increased C om »iv«y Increased Q  dy 10%

GHX-E Increased Gomwvrty Increased Q  25%

^ s y s t e m InaeaswJ Conosrvrfy Mofcpie

SW system O./HKTOtWlO^CJl Multjpie

April 2003 BP/ADEC Meet and Confer V



Corrosion Inhibition Summary I

i '

!,

i

■ naUttr (fan t«rr«)

bp

o

I
: « 

ii

i«n in

April 2003 BP/ADEC Meet and Confer V 13

C orrosion Inh ib ition  Sum m ary II

bp

o

April 2003 BP/ADEC Meet and Confer V 14
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Water Injection Systems o
► 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 IS

Water Injection Flow Line cx>vĈ  ^ O ^ V l k  ^

b r

o

m m  m  m
iwa im ivw im im iw; iw i**» 

April 2003 BP/ADEC Meet ind Confer V
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Well Line Reporting Format Change { J

» Fo llow-up to 4Q 2002  Meet an d  Confer Session

► Subsequent BP Activ ities to Address ADEC Concerns

m  Investm ent In IT  technology

»  Dynamic link production database with corrosion and inspection database

h Positive  —
Can now reportf^etailed service changes J  

.  Improved data qualify and tracking 
>♦ Negative

.  Change In reported results format

► Proposed C hange  to R eporting  Format

►* By Report Date Mid point o f the exposure period

Date In  +  (Date Out -  Date !n ) /2  

►» By Serv ice Type (a) Ave corrosion rate with 10 0 %  exposure to serv ice

(b) Ave corrosion rate with sim ple service plurality

April 2003 BP/ADEC Meet and Confer V 17

PW System -  Well Line

— *wr«gi C* (>%)). nvt
<1*0*1. npi

I ■
in: im in* im im iwr im im /coo mi tocj

hp0 o

April 2003 BP/ADEC Meet and Confer V 18
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SW System -  Well Line -  Corrosion Rate

op

o

/»»»»•g» C* ( tr%n

itn itti iw im i m mr t*i* im m mi nci
April 2003 BP/ADEC Meet and Confer V 19
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2002 Oxygen Control

April 2003 BP/ADEC Meet and Confer V 21

Biocide and Corrosion Rate

tip

n

April 2003 BP/ADEC Meet and Confer V 22
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Flow and Well Line Inspection
2S*

bpo

IW7 1*1

April 2003 BP/ADEC Meet and Confer V 23

April 2003 BP/ADEC Meet and Confer V 24
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External Corrosion Inspection



Cased Piping Inspection I

j  1000

£ wo
i

9 rwMM)T«9rt

H  m

t ia i

t>P

o

April 2003 BP/ADEC Meet »nd Confer V 25

hr'

Cased Piping Inspection I I

91
April 2003 BP/ADEC Meet *nd Confer V 26
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2002 Program Performance I

> 4 Corrosion R e la ted Leaks in  2002

Service Location Type Date M echanism Volume
F-48
H-21

3 phase production ^  

Z-LDF

S-riser 
S-riser 

WL 
R

14-Jan-02 
18-Apr-02 
14-Jun-02 
4-Oct-02

Erosion
Int
Ext
Ext

US gal 
84 gal 

lq t  
4 gal

Surface Service M echanism
In t Ext OIL SW/PW CO 2 Erosion CUI

WL 2 1 3 1 1 1
FL 1 1 1

► Repa irs

78 repairs 
. 57- external corrosion 
. 20 - internal/erosion 
. 1 - mechanical damage

April 2003 BP/ADEC Meet and Confer V 27

Dp

.*002 Overview

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

► SW/PW Program Improvement
*  Seawater

.  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

April 2003 BP/ADEC Meet and Confer V 2fl
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2002 Corrosion Rate Status Against History

m m  a»« at

*1 SW AwCA •*/ ’#1!

JAW Aw at

R WMr AwCR 1

ROM Aw at

•12 4 •« 0 « •  U 
Cottmim IUI* mpf

April 7003 BP/ADCC Meet and Confer V 29

bp

GPB 2003 Goals and Objectives 1 X

► 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/0v^c

April 2003 1 1' ^p/ADEC Meet and Confer V 30



► Producing Fields
» Endtoott 

►► Milne Point 

h  Badaml 

h  Norths*ar

► Relative Comparison
►» ACT smaller than GPB 

» Differences in age 

►» Non-common ca rrie r FL 

• None at Northsb..
.  None at Bad ami 

►» Materials of construction

bp

Alaska Consolidated Team  (ACT)

Metric ACT GPB ACT
(ACT. GP6)

Production T/ami 4 21 16%
Rr*1 end lr̂  Wrtfc 230 1475 13%

Norvcu , non earner R 105 1350 7%
Acreage 75000 203000 27%

April 2003 BP/ADEC Meet and Confer V 31

Op
■iiq.

Relative Corrosivity of BP North Slope Fields

Material of Construction**’
Prod Fluid Characteristics Production Injection

Field H jO, «tt> T °F CRfr’ WL n WL FL
GPB 70 150 12 H cs+ci cs^a ’ cs+a CS+C1
END 90 150 18 H DSS D S CSfCI cs*a

MPU 47 125 15 l/M CS q * cs*a cs*a

NorthsUr 0B 160 5 M cs-t-a N/A hi A N/A
Bada mi 0.3 6S 0 L CS N/A N/A N/A

CS a carbon iM , a n com*on (rhibtor, DSS n duplex i u n l« i  ttrd 
UnmbgatBd r̂ bfrre cunowon retr, H - hfjh. M - meJun\ and t - km 

r There are a Itmrted number of Dufta Stsmicn Sted fVm Imea r GPB 
10 Tmi production Ikm krw» jrr .nh«btrd at MRJ

April 2003 BP/ADEC Meet and Confer V 32



► Production System
h  Primarily Duplex Stainless Steel 

h  E x c e p t a r e  the cartxxi steel C-spools 

> Veloci* monitoring 

.  Inspeo n program 

.  Manage to repair/replace

► P \., SW Injection 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

Endicott O verview

Apnl 2003 BP/ADEC Meet and Confer V

b po

33

Endicott IIW L Quarterly UT Inspections

!
f
I

i«% i

Apnl 2003 BP/ADEC Meet at, 1 Confer V 34
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Milne Point Unit Overview

► 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 characteristics
-  Inspection and corrosion monitoring data

► Water Injection system
» Inhibition initiated in 2000

» Along with more aggressive maintenance r gg in g  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 35

o

MPU Produced Water Corrosion Rate Trend

bp

ms im *H7 i1 2000 fOOl 1907

Apnl2003 BP/ADEC Meet and Confer V



Bad a mi 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/AOfC Meet and Confer V 37

ACT -  Corrosion/Structural Related Spills

Service Leaks Saves Sleeves Comments

Water Row lines 

Water Well Lines 

GLT/MI Row lines 

GLT/M! Well lines

Oil Row lines 

Oil Well Lines

0 0 0
0 6 0 Well 2-30 erosion

0 1 0
1 0  0 Well 1-31 pm hole

0 0 0 
0 0 0

April 2003 BP/AOEC Meet and Confer V 38



ACT 2003 Goals and Objectives

bp

o
» Endicott

h  In te r -Is lan d  Water U n e  ( I IW L )  and P W /S W  w e ll lines

.  Slight Increase based on inspection data - Inhibitor Increase Apr-03
» Northstar

»  Con tinue to  establish corrosion m onitoring and  inspection  history 

h  Inspection  and  m itigation programs responding  as appropnate  

» Beda mi
h  R e la tive ly lo w  corroslvity 

>♦ N o  m ajor changes are anticipated 

► M ilne  Point Unit
»  Continuing to  build a m ore com prehensive  baseline inspection 

h  Inspection  and  m itigabon  programs responding as appropriate 

D eve lop in g  3 Phase S ys tem  Program  

• Continued analysts of production now lines 
.  Initiate corrosion inhibition as applicable 

h  Burted flo w  lines

. Trial GUT technology that uses fixed monitoring locations

April 2003 BP/ADEC Meet and Confer V 39

Summary

bp

Delivery of O b jectives

*♦ Long term  fitn e s s  For Service

Corrosion M anagem en t System

*» In tegrabon  o f  k e y  e lem en ts

.  Thickness - Inspection program 

. Rate - Corrosion monitoring 

. Mitigation - Corrosion inhibition
G M  Focus fo r 2003

m  >-phase -  M aintain  perform ance 

m  S W  -  D O  and M IC  control 

>» P W  -  Monitor e ffects  o f  chem ical change 

ACT Focus fo r 2003

Badam i -  m onitor fc status 

»  Northstar -  respond to  baseline data  

►* End icott -  P W /S W  in jecbon  system  

»  M ilne Point -  3 phase production  system

Coiracbvit Action 1

Obj«tthr«»And Targcti

"•K.
Con,„ M*ig»l̂ .

f valuation

. Impiemen ration

April 2003 BP/ADEC Meet and Confer V



C o m m itm e n t  to  C o rros ion  M o n ito r in g
30 October 2003 

10:00 am to 3:00 pm

ConocoPhillips Building 700 "G" Street 
Conference Room AT0-1167

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

Agenda

Introductions/Opening Remarks -  (10:00 to 10:30 am)
• ConocoPhillips new staffing
• ADEC update on new staffing for Charter r. tut//:)
• 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)

j  9 C l f t t / w y c j r t v  

t t u J J  l)L i V b ' i



o

BP and State o f A laska Charter Agreement
Corrosion Monitoring Review 2003 

M eet and Confer VI

O ctober 30*, 2003

f ? C U l  f r y ,  6

Outline
o

► 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



► 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

Oct 2003 BP/ADEC Meet and Confer VI 3

I'I

C orrosion M o n ito rin g  3 Phase Production

3 Phase-W ell Line Coupons

•

100*

£ Art fUlf mpr
E *4
1m

% WiC • imp*
!

«S  t
Isv
s

»0* |
I&

1
60*

H  M  ■
0 iw; i* t im  i1* 1 iw  iw  7000 3001 1003 100)

*0*
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3 P h a s e -  Flow  Line Coupons

r\V( f i l p -
1997 Onward- Corrosion Rate Focus

A
V

1 0

A**** A/v*i« CS <wp» upp* iorl i*wt i o-»#« ( onf t **m

01

fV
I
Jo.
I
S1
I 04 -  -
JI<

02

00
IW2 IfM 1W 2000 2001 2002

Oct 2003 BP/ADEC Meet and Confer VI
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Flow Line Monitoring Corrective Actions O
\

» ER Probes
No. Equip 10

Action 6 0 1 0
Action 3 U3D

Y-36
Action 1 01C

OSD
17D
F 49
16D

► W eight Loss Coupons

tqelp ID CJus# Action
030 Increased C0TTO»V̂YIncreased O Dy 6 Qftf
050 Irrreesed Corro*n*y Increased CJ t*y qoo
170 Increased Ccrrawffy Increased Q by 5%
OIDIncreased CdmwrvTv Increased a by 3%
010 I s ff 1 Jrxreased G by 10%
010 Inc/eased Cor»o»vTy increased G by 5%
010 Increased .orroirvTy Increased Cl by 5%
010 1 tyres ted Con r̂» Increased G 16 gpd

OlD ft OlC Increased Com Tv Increased a by 5%
OIDIncreased Com>vy«tv Increased G by 10%
030 |r<r«ased CorroSrvTy Increased Cl by 5%
r-#9 Increased ConofcvTVincreased G by 5%
1GCIncreased Conoarvtfy Increased Cl by 5%
r 36 Increased Com»vT> Increased Cl by 10%
r 36 Increased Corronwrv Increased G by 10%
» 36 Increased Cotto»vTf

Equi£j° Cause Action
HDIncreased CorroVvTVIncreased d Ay I0A*

001 Increased Côot-̂ rv Increased Cl by -100%

Oct 2003 BP/ADEC Meet and Confer VI



GPB Wide Corrosion Inh ib ito r Concentrations WO

 __  |W

1I       •
I

\ B(»m I *S(V-
WOO 100

o 0D** 00 Hr 01 K̂-01 0| So* Cl r*t> 07 Aug «> So. 0: UrOI Apr 01 hi 01 0(101
Oct 2003 BP/ADEC Meet and Confer V!

r
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■ i& y

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



A g g r e g a t e  W a t e r  I n j e c t i o n  F l o w  L i n e  C o u p o n s
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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 2 control < 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

Oct 2003 BP/ADEC Meet and Confer VI 13

SW System- Well Line Coupons
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w

Inspection Program w

► In s p e c t io n  A c tiv ity  ( ' V l " A ) '  a  ' U A r
m Internal
m External

► In t e rn a l In s p e c t io n

»♦ 3 phase - flow ar well line
. Flow line corrective action

» Water jection - flow and well line

► E x te rn a l In s p e c t io n

» Activity level

> Cased P ip in g  In s p e c t io n

» Activity level

Type and method

» Sm art P ig g in g  A c tiv ity

► S p ill S u m m a ry

* Y-36 Incident

Oct 2003 BP/ADEC Meet and Confer VI 15

Flow/W ell Line Inspection Activity

MM i in# JfM#rA#» 
MM I w  t i' wt#

IM f
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3 Phase Inspection Program O

_  •  

■

VNB irt 1 NOXMr

Oct 2003
*> m m »  oi oi rroigo)

BP/ADEC Meet and Confer VI 17

Flow Line Inspection- Corrective Actions 

► In s p e c t io n

Equipment ID Causa Action
V36 Increased Cocrosivlty See ER Probe Acoon log

16C/17C Increased Corrosryity Increased Cl by 5%
W 7« Increased Corrosryity Increased Cl by 10%

Oct 2003 BP/ADEC Meet and Confer VI 18
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W a te r  In je c tio n  In sp ec tio n  Program o
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Cased Pipe Inspection I d
► Completed Initial Baseline Inspection

w Awaiting 2003 NDE provider(s) report

CMM I«•*** |f>t©*aon

m
Oct 2003 BP/ADEC Meet and Confer VI 03 rro 0) 21

Cased Piping Inspection I I

> Inspection Activity
h  Baseline plus repeat inspection

A

Oct 2003 BP/ADEC Meet and Confer VI 22



Cased Piping Inspection I I I A

► Inspection Activity
►► NDE Method

Oct 2003
M 00 01

BP/ADEC Meet and Confer VI 23

f f

Smart Pig Inspection i  ia jf

► Completed 3Q'03

_ . __. ^  . Material _Equipment ID Diameter * 0fT1 To Service length (mies)

p | /  PTMCLSO1/02 24- 0 375- ™ S*« IPC 3 Phase 
Production 5

S-36 24- 0.375* S Pad GC2 3 Phase 
Production 6

Y 36 24* 0.375" Y Pad GC1 3 Phase 
Production 6

► Tentative 4Q'03

Equipment ID Diameter 7Y°m To Service length (mfcs)

STP-36 36" 0.375" PM2 GC1 3 Phase 
Production ' 1 1

Oct 2003 BP/ADEC Meet and Confer VI 24



► Interim Report
» 2 locations on PTMCLS01/02 A  j j j / J  P ^ P f J  
»  Field verification of interim repbrt (J^nage assessment I 

. FFS assessed by PR-3-805 Modified Cntenon as cited in CFR 195 

•  l a location
- CUl damage - failed B31.4 80% critena
- Line Immediately shut-in and sectional repair completed 

.  2 nd 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 25

I' ll

S m a rt P ig  In sp ec tio n  I I  ^  ^

YTD 2003 Spill Summary
< f  •

► Spill Location Summary
Affected Surface

Internal L.vernai

Well Line

Flow Line - 1

► Spill Mechanism Summary
Mechanism

CO, Erosion CUI

Well Line

Flow Line - - 1

► Spill Fluid Summary
•vice

Prod sW  PW

Well Line

Flow Line 1

Oct 2003 BP/ADEC Meet and Confer VI 26



Y-36 Large Diameter Ffowline

► In c id e n t  S um m ary

kk May 27* 2003 leak detected 

» Line shut-in and insulation removed 

» Leak occurred at caribou crossing 

» In sp e c t io n

h Gravel and casing cut back apprx 8'

►> Corrosion network pri_ ent 360°
.  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 window'

k C orrective  Action P lan

kk Sleeve installed at location 

kk Additional visual/NDE inspection 
. Similar configurations across GPB

Oct 2003 BP/ADEC Meet and Confer VI

Line leak and sleeve imtalabon

Y-36 Corrective Action Plan Scope

► Visual Inspection of All Below Grade Piping
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

kk Review inspection history „ —  ----

kk Audit cased pipe inventory records 

k Additional 2003 Cased Pipe Inspection Over Plan 
kk 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
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»a

Y-36 Corrective Action Plan- YTD Progress I

► 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 • 1 crossing (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

Oct 2003 BP/ADEC Meet and Confer VI 29

Y-36 Corrective Action Plan- YTD Progress I I

► 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
► T he rm a l In s u la t io n

►» Replacement of missing insulation at cased crossing 
.  On-going -75% complete l> , ^  C'f v fu V

► O u ts ta n d in g  A ctions

>► 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

Oct 2003 BP/ADEC Meet and Confer VI 30



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 VI 31
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C o n o c o P h i l l i p s

Commitment To Corrosion Monitoring
Overview

' ■ t "  '

• v - v
• p r e s e n t e d  t o  t h e

• . - • . -* ' - • • •’ 4

5lh M eet & Confer

A p r i l  2 0 0 3



ConocoPhillips

I n t e r n a l  I n s p e c t i o n

S  O v e r  3 0 , 0 0 0 , ft  o f  o v e r  2 3 3  l i n e s  i n s p e c t e d  ( R T R  a n d  R T )

' S  I n t e g r a t e d  T u r b u l e n t  A r e a  I n s p e c t i o n  P r o g r a m  , ^
iS

^  0  L e a k s ,  0  S a v e s  '  » •

S  S m a r t  P i g  o f  w a t e r  l i n e s  > 1 0 ” -  C o s t  P r o h i b i t i v e ,  e v a l u a t i n g  a l t e r n a t i v e s

I n t e r n a l  C o r r o s i o n  S p i l l s  

-  C r o s s  C o L m t r y ^ . i n e s  •  *

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

Kuparuk Cross Country Lino Internal Corrosion Summary

45.000
Saves 
leaks 
HT Fooiaoe

40.000

35 000

30.000

35.000

15.000



C o n o c o P h i l l i p s

I n t e r n a l  I n s p e c t j p n

I n t e r n a !  I n s p e c t i o n  F o e  j s  A r e a

^  C o m p l e t e d  g o a l  o f  i n s p e c t i n g  a l l  . 3 1 2 ” l i n e s  d u e  f o r  i n s p e c t i o n

• O v e r  2 2 , 0 0 0  ft  o f  o v e r  5 0 0  l i n e s  i n s p e c t e d  ( R T R  a n d  R T )

✓ • J  ■ i •
*  1 7  l i n e s  r e q u i r e d  r e p a i r  ( 8  i n j e c t o r s ,  9  p r o d u c e r s )

' •
S  2  L e a k s ,  1 5  S a v e s  - • ' •

si

* S  E x p a n d e d  i n s p e c t i o n  s c o p e  @  D S  2 T

2 0 0 2

I n t e r n a l  C o r r o s i o n  S p i l l s  

-* W e l l  L i n e s

Kuparuk Wel> Line Internal Corrosion Summary

RT
 
F
oo
ta
ge



ConocoPhillips

I n t e r n a l  I n s p e c t i o n

S  C o n tin u e  to Focus on and Inspect Well Lines

-  C o m p l e t e  b a s e l i n e  i n s p e c t i o n  o f  6 ” O D ,  . 3 1 2  a n d  . 3 7 5  l i n e s  s i x  y e a r s  

o r  o l d e r  * .

-  P r i o r i t y  b a s e d  o n  w a l l  t h i c k n e s s ,  a g e  o f  l i n e ,  a n d  t i m e  s i n c e  p r e v i o u s  

- i n s p e c t i o n ,

/  Maintain Inspection of Cross Country Lines

-  I n s p e c t  r o u g h l y  1 5 , 0 0 0 + f e e t  b y  R T R  '* . •
* ' • . * ‘ L" - • \  *

y  - - C o m p l e t e  i n s p e c t i o n  o f  e l e v a t i o n  c h a n g e  e l b o w s  s c h e d u l e d  a s  p a r t  o f  

. t h e  “T u r b u l e n t  A r e a  P r o g r a m ” i n s p e c t i o n s  ( f o r m e r l y  c a l l e d  “E l b o w  

• I n s p e c t i o n  P r o g r a m ”) 2Vv J

- P r i o r i t i z e  & f i n a l i z e  p l a n  t o  i n s p e c t  W a t e r  m j e c t i o n  C C L ’s  > 1 0 ”



C o n o c o P h i l l i p s

M o n i t o r i n g / M i t i g a t i o n

C o r r o s i o n  I n h i b i t i o n  i s  e f f e c t i v e• % *

30

25

20

S15

10

Thr*')-phsss Production Cross Country Lins Coupons

lO vera lLM PY  ■ Plrtlno_MPY

$ $ tz> 8ul CT» 0> Ol 0>

Pull Yssr

2 0 0 2

s  C o u p o n  a v e r a g e  r a t e s  r e m a i n  b e l o w  t h r e s h o l d s ,  a n d  a r e  t r e n d i n g  d o w n  

v '  O v e r  9 0 %  o f  3 - P h a s e  P r o d u c t i o n  C G  l i n e s  h a v e  E R  p r o b e  r a t e s  <  2  m p y  

s  L e s s  t h a n  3 %  o f  r e p e a t  i n s p e c t i o n ,  l o c a t i o n s  s h o w e d  i n c r e a s e s

/  • ° ■ p f *
v  A l t  i n h i b i t e d  3 - P h a s e  P r o d u c t i o n  C C  l i n e s  w i t h  p r o b e ,  c o u p o n ,  o r  

i n s p e c t i o n  r a t e s  a b o v e  t h r e s h o l d s  h a d  c o r r e c t i v e  a c t i o n  t a k e n



C o n o c o P h i l l i p s

M o n i t o r i n g / M i t i g a t i o n

o n t m u i n g  F o c u s  \ r e a

2 0 0 2

s . F i e l d  a v e r a g e  p i t t i n g  r a t e  e x c l u d i n g  “b a d  a c t o r s ” f a l l s  b e l o w  t h r e s h o l d  ( A v e r a g e  

a f f e c t e d  b y  l i n e s  a t  C P F 2 )

s  R e c e n t - i n s p e c t i o n  d a t a  f r o m  t h e  C P F 2  l i n e s  s h o w  s o m e  d a m a g e  o n  t h r e e  l i n e s .
• 0 . . « * '

s  I n v e s t i g a t i o n  i n t o  C P F 2  P W  S y s t e m  a n o m a l i e s  -  s o m e  c o r r e c t i v e  s t e p s  a l r e a d y  

t a k e n  ( i . e .  b i o c i d e  t r e a t m e n t  c o n c e n t r a t i o n  i n c r e a s e d )

•tehK C f t n



C o n o c o P h i l l i p s

3  P f o a s # . ' P r o d u c t i o n  W e l l  L i n e s

Produced Crud* WoN Lint Coupona

■ Overall,MPY ■Pimng upy

? !!
I ,0.

4 .
. i l ld

. _______ J  J J J j j  J j j j l0 •
1 1 i 1 i § ? 1 1 i I I £ I I 1 g I

Pull Yoor |

W a t e r  I n j e c t i o n  W e l l  L i n e s

Water Inaction WaH lint Coupona 
aOvarali MPy ■ Piling MPV

J j j j J

7 Pull Yaar

M o n i t p r i n g / M i t i g a t i o n

f  C o u p o n  a v e r a g e  c o r r o s i o n  r a t e s  

r e m a i n  b e l o w  t h r e s h o l d  l e v e l s

^  W e l l  h e a d  C l  i n j e c t i o n  d e s i g n  

„  s e l e c t i o n  f i n a l i z e d

V  W e l l  h e a d  C l  a d d e d  a t  s e l e c t e d  

T a b a s c o  w e l l s  &  t r u n k  p i p i n g

s  C o u p o n  c o r r o s i o n  r a t e s  r e m a i n  

b e l o w  t a r g e t s

s  I n s p e c t i o n  d a t a  i n d i c a t e s  t h a t  

h i g h e r  r a t e s  a r e  a c t u a l l y  b e i n g  

e x p e r i e n c e d



ConocoPhillips

M o n i t o r i n g / M i t i g a t i o n

s  C o n t i n u e  t e s t i n g  f o r  m o r e  e f f e c t i v e  c o r r o s i o n  i n h i b i t o r s

-  F i e l d -  t e s t  o f  C h a m p i o n  2 0 0 2 * 4 9 A  u n d e r w a y  a t  D S 1 R
‘ 9

-  A t  l e a s t  t w o  a d d i t i o n a l  f i e l d  t e s t s  c a n d i d a t e s  t a r g e t e d

^ . f  : .

/  C o m p l e t e  I m p l e m e p t a t i o n  o f*  w e l l h e a d  c o r r o s i o n  i n h i b i t o r  i n j e c t i o n  

a t  a t  l e a s t  4  m o r e  D r i l l  S i t e s  . .
- ... v ■ ...- ■ • . • ' • • * •  j  '

s .  C o m p l e t e  i n i t i a l  i n v e s t i g a t i o n  o f  C P F 2  P W  S y s t e m  a n o m a l i e s

s  S B G  ( S u r f a c t a n t )  P r o d u c e d  W a t e r  S y s t e m  P i l o t  T e s t  \

A  D e s i g n  s t a g e  a r i d  c h e m i c a l  f o r m u l a t i o n  c o m p l e t e ,  p l a n n i n g  o n  m i d  

• Z  y e a r ,  s t a r t - u p  a t  D S 1 E  v  ■ '



j M u t o / K  \ a / J f e  A ' i m L S I u j w  c Q k

C o n o c o P h i l l i p s

l.i Onqoinc, Proqram
2 0 0 2

E x t e r n a l  I n s p e c t i o n
. /

Historical Rasutts - Weld packs Over Tundra
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36000
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25000
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IWP'* THTd HWP̂ Coroded % Corcoded
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<=<==■ CC i Over Tundra j 
s  I n i t i a t e d  l i m i t e d  s c o p e  r e c l i r  e f f o r t

s  T a r g e t e d  m e d i u m - w e t  w e l d  p a a k s  i n  

s a d d l e s  i d e n t i f i e d  d u r i n g  i n i t i a l  s u r v e y .

s  1 2 %  w e r e  f o u n d  w i t h  i n c r e a s e d  w a t e r  

• s a t u r a t i o n .  P  .  ’ .

CC. Lilies. On pad *■ ;• ■ . •

s  O v e r a l l  p r o g r a m  c o m p l e t i o n  - 9 2 %

S  t R X ’d  2 6 5 8  w e l d  p a c k s , '  1 5 0 %  o f  

a n n u a l  g o a l  :
• • •  ■

s  T h e  %  c o r r o d e d  w e l d  p a c k s  f o u n d  

d r o p p e d  s l i g h t l y , - 1 . 8 %

^ > n o  feP(x\A

Hlstorlcsl Results - Weldpacks CC On-Psd
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ConocoPhillips

E x t e r n a l  I n s p e c t i o n

C r o s s - C o u n t r y  L i n e s  O v e r  T u n d r a

-  R e c u r  T R T  a p p r o x i m a t e l y  1 5 0 0  C U I  l o c a t i o n s

-  ■ T R T  a p p r o x i m a t e l y  1 0 0  T a r n  D e s i g n ’ w e l d  p a c k s

-  C o n t i n u e  m o n i t o r i n g  o f  ‘D e n s o  T a p e ’ p r o t o c o l

-  D e v e l o p  p r i o r i t i z e d  l o n g  t e r m  r e c u r  s c h e d u l e  /  p r o g r a m

s  C r o s s - C o u n t r y  O n - P a d

-  I n s p e c t  5 0 %  o f  r e m a i n i n g  w e l d  p a c k s ,  w i t h  g o a l  o f  2 0 0 4  Y E  c o m p l e t i o n

■ / W e l l - L i n e  W e l d  P a c k s  - ♦

-  I n s p e c t  1 7 %  o f  w e l d  p a c k s ,  w i t h  g o a l  o f  2 0 0 5  Y E  c o m p l e t i o n

s  P e r f o r m  i n i t i a l  e v a l u a t i o n  o f  l a s t  s u m m e r ' s  G U I  B u f f e r  S p i k e  p i l o t  p r o g r a m



C o n o c o P h i l l i p s

1 ^ 1  ( M A s

I n s p e c t i o n  R e s u l t s

% a  . -• a • i f 'A M ! . o, 1 > - j ' T
*

, ^ ' i

• • »

^  I n s p e c t e d  a l l  1 3 0  p r e v i o u s l y  u n - i n s p e c t e d  p r i o r i t y  1 l o c a t i o n s  w i t h  P T I / T W I

s  8  c a s e d  p i p e s  w e r e  e x c a v a t e d  ( g o a l  w a s  5  t o  9 )

-  2  h a d  s e v e r e  t o  m o d e r a t e  d a m a g e  (1  i n t e r n a l ,  1 e x t e r n a l )

-  e x t e r n a l  d a m a g e  w a s  s l e e v e d ,  i n t e r n a l  d a m a g e  w a s  r e p l a c e d  &  u p g r a d e d  y

-  6  h a d  m i n o r  o r  n o  s i g n i f i c a n t  c o r r o s i o n

^  8  R e f u r b i s h m e n t s ,  2  S a v e s ,  N o  L e a k s  • . ;  .

s  C o m p l e t e d  A f i n u a l  V i s u a l  C a s i n g  I n s p e c t i o n  -  c l e a r e d  a l l  o b s t r u c t i o n s

V



N o t e :  T h e  o n l y  u n i n s p e c t e d  p r i o r i t y  1 l i n e s  a r e  t h o s e  t h a t  a r e  n e w e r  t h a n  1 0  y e a r s  o l d

P re v io u s ly

A ll L in e s  in  GKA/AOA
Inspec ted U n­ U n in spec ted

In ve n to ry
Thru in spec ted Tota l L in e s

10/31/02 L in e s Inspec ted  in  

2002

P rio r ity  1 O il 331 44 375 38

P rio r ity  1 Non-O il 226 17 243 92

P rio r ity  2 O il 1 18 19 0

P rio r ity  2 Non-O il 0 98 98 0
P rio r ity  3 O il 1 21 22 0

P rio r ity  3 l in e s  Non-O il 2 13 15 0

2002 T o ta l In ve n to ry 561 2 * 1 772 130



ConocoPhillips
I n s p e c t i o n . R e s u l t s

s  R e - i n s p e c t  a p p r o x i m a t e l y  6 0  p r i o r i t y  1 p i p e s

-  I n s p e c t  u s i n g  P T I  a n d / o r  T W I  t e c h n o l o g i e s  1

S -  C o m p l e t e  i n i t i a l  i n s p e c t i o n  o f  a l l  p r i o r i t y  2  l i n e s  ~  1 1 * 5  l i n e s

-  S e l e c t i v e l y  u s e  P T I  a n d / o r  T W I  t e c h n o l o g i e s  w h e r e  w a r r a n t e d .

s  P r i o r i t i z e  a n d  e x c a v a t e  l i n e s  a s  a p p r o p r i a t e -  5 - 9  l i n e s

s  C o n t i n u e  c o o p e r a t i v e  e f f o r t s  w i t h  e q u i p m e n t  v e n d o f s ,  C O P  R & D ,  a n d  

B P  t o  i m p r o v e  t e c h n o l o g y ,  a n d  e x p l o r e  n e w  t e c h n o l o g i e s



ConocoPhillips.
S p i l l s / . l n c i d e n t s

>.» ■««' v %. f ~>i -
. .

E xternal C o rro sio n

*  N o  i n c i d e n t s  t o  r e p o r t  ,

Internal C o rro sio n

s  2 A - 1 8  W e l l  L i n e  L e a k  a t  C o s a s c o  F i t t i n g / E l b o w  ( 4 / 7 / 0 2 ) ;  p r e v i o u s l y  r e p o r t e d
• * «. . *

✓  2 T - 1 3  W e l l  L i n e  L e a k  ( 7 / 2 5 / 0 2 ) '  • • ’

Q ther S tructural

^ N o  i n c i d e n t s  t o  r e p o r t
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S p i l l s / I n c i d e n t s

L e a k  o c c u r r e d  s h o r t l y  a f t e r  s h u t t i n g - i n  w e l l  a t  m a n i f o l d  b u i l d i n g  

1 0  g a l l o n s  o f  p r o d u c t  ( 4 1 %  oil  a n d  5 9 %  p r o d u c e d  w a t e r )  s p i l l e d ,  c o n t a i n e d  o n - p a d  

L e a k  o c c u r r e d  in  0 . 3 7 5 "  w a l l  t h i c k n e s s  s e c t i o n  o f  l i n e  a t  a  w e l d  p a c k  

C o m p l e t i o n  o f  i n v e s t i g a t i o n  d e l a y e d  d u e  t o  l a c k  o f  a c c e s s

P r e - s p i l l i n s p e c t i o n s  o n  t h i s  l i n e  c o n s i s t e d  o f :  ^

-  w e l d - p a c k s  - ,

-  b r a n c h  c o n n e c t i o n s  ( p a r t  o f  2 A - 1 8  f o l l o w - u p  i n s p e c t i o n s )

P i p i n g  w a s  o r i g i n a l l y  i n s t a l l e d  a t  D S  3 R ,  t h e n  r e c l a i m e d  f o r  u s e  a t  2 T - 1 3  in  1 9 9 6

-  P i p e  w a s  n e w  w h e n  i n s t a l l e d  a n d  a b a n d o n e d  a t  D S  3 R

-  C o n d i t i o n  o f  p i p e  w h e n  i n s t a l l e d  a t  2 T - 1 3  in  1 9 9 6  i s  u n k n o w n

B a s e d  o n  a g e  ( 6  y e a r s )  a n d  w a l l  t h i c k n e s s  o f  0 . 3 7 5 ” , t h i s  s e c t i o n  w a s  n o t  s c h e d u l e d  f o r  i n i t i a l  

i n t e r n a l  i n s p e c t i o n  u n t i l 2 0 0 4 .  .



ConocoPhillips
S p i l l s / I n c i d e n t s

S ' 3  W e l l  t i n e  L ^ a k% '
* .

E v a l u a t e  r e p l a c e m e n t  l i n e  s i z e  f o r  w e l l  2 T - 1 3  t o  m i n i m i z e  u n d e r  d e p o s i t  c o r r o s i o n

^  C o m p l e t e  ( 4 "  p i p i n g  i n s t a l l e d )

I h s p e c t  a l l  w e l l  l in fcs  a t  D S  2 T  f o r  i n t e r n a l  c o r r o s i o n ,  t o  d e t e r m i n e  if s i m i l a r  c o n d i t i o n s  e x i s t

^  C o m p l e t e  - i n s p e c t e d  3 4  w e l l  l i n e s  a t  D S  2 T .

2 8  w e l l  l i n e s  s h o w e d  n o  c o r r o s i o n  d a m a g e

6  w e l l  l i n e s  s h o w e d  m u c h  l e s s ' S e v e r e  d a m a g e ,  s i m i l a r  t o  2 T - 1 3  m e c h a n i s m  .
* • . *

1 w e l l  l i n e  ( 2 T - 0 8 )  m e t  .“B e s t  P r a c t i c e ” ( n o t  d e r a t e d )  r e p a i r  c r i t e r i a .

s  A d d i t i o n a l l y ,  i n s p e c t e d  6 f  a l l  D S  3 R  w e l l  l i n e s  ( o r i g i n  o f  p i p e  u s e d  o n  D S  2 T )

N o  s i g n i f i c a n t  d a m a g e  w a s  n o t e d  o n  a n y  o f  t h e  D S  3 R  w e l l  l i n e s .  *

- B a s e d  o n  i n s p e c t i o n  r e s u l t s ,  d e t e r m i n e  if i n s p e c t i o n  c r i t e r i a  a c r o s s  f i e l d  s h o u l d  b e  m o d i f i e d

s  2 0  l i n e s ,  w i t h  s i m i l a r  d e s i g n  a n d  o p e r a t i n g  c o n d i t i o n s  a s  2 T - 1 3 , l / v e r e  a d d e d  t o  t h e  2 0 0 3  

i n s p e c t i o n  s c h e d u l e  - *

^  C o n t i n u i n g  t o  v e r i f y  c o n c l u s i o n  t h a t  s e v e r i t y  o f  2 T - 1 3  c o r r o s i o n  w a s  a n  j s o l a t e d  i n c i d e n t .

-  All p r i o r  i n s p e c t i o n  r e s u l t s  c o n t i n u e  t o  s u p p o r t  c u r r e n t  p r o g r a m  c r i t e r i a
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S p i l l s / I n c i d e n t s

2003 M a t e
*  1

O n  4 / 1 4 / 0 3  a t  7 : 0 0  a . m . , a  l e a k  f r o m  a  s m a l l  'A  i n c h  h o l e  w a s  d i s c o v e r e d  o n  a n  8  i n c h  

C r o s s - C o u n t r y  S e a w a t e r  I n j e c t i o n  l i n e  l o c a t e d  a p p r o x i m a t e l y  3 0 0  f e e t  o f f  t h e  K u p a r u k  

C P F 3  p a d .  > ' • . " ...

T h e  l e a k  w a s  d i s c o v e r e d  d u r i n g  a  n o r m a l l y  s c h e d u l e d  v i s u a l  i n s p e c t i o n .

E s t i m a t e d  1 3 5  B B L . ’o f  s e a  w a t e r  w a s  s p i l l e d ,  c o n t a c t i n g  a n  a r e a  o f  t u n d r a  a p p r o x i m a t e d  

b y  a  c i r c l e  7 5  f e e t  in  d i a m e t e r .

w



ConocoPhillips
i p i l l s / l n c i d e n t s

' B S o b m b U i e  L e a k

• '■ '/ X n  1 9 9 9 ,  2 7 4  w e l d  p a c k s  w e r e  i n s p e c t e d  f o r  C o r r o s i o n  U n d e r  I n s u l a t i o n  

3  w e l d  p a c k s  w e r e  s t r i p p e d  a n d  r e f u r b i s h e d ,  n o  r e p a i r s  r e q u i r e d

•  In  1 9 9 9 ,  t w o  i n t e r n a l  c o r r o s i o n  a r e a s  i d e n t i f i e d ,  3 0 %  a n d  2 5 %  j w a l l  l o s s .

•  In  1 2 / 2 0 0 1 ,  r e c u r r i n g  i n t e r n a l  i n s p e c t i o n  a t  3 0 %  l o c a t i o n  s h o w e d  n o  i n c r e a s e .

•  O n  7 / 2 8 / 2 0 0 2 ,  r e c u r r i n g  i n t e r n a l  i n s p e c t j # n  s h o w e d  m i n o r  a r e a  i n c r e a s e ,  a n d  3 1 %  w a l l  l o s s .

•  In  1 st Q t r  2 0 0 3 ,  s c h e d u l e d  R T R  i n t e r n a l  c o r r o s i o n  c r a w l e r  s h o w e d  ‘F ’ r a t e d  d a m a g e  a t

s e v e r a l  i n t e r n a l  l o c a t i o n s  n e a r  w e l d s .  \ \  j
-  W o r s t  d a m a g e - w a s  7 3 %  w a l l  l o s s /

-  . R e c o m m e n d a t i o n  t o  s h u t d o w n  a n d  d e p r e s s u r e  t h e  l i n e  w a s  i s s u e d .

fl VJBP-fA '
. . *-•

•*1M
t y p i c a l  I n t e r n a l  c o r r o s i o n  f o u n d  n e a r  w e l d s  o n  8  in .  L i n e  

- n o t  a  f i l m  o f  a c t u a l  l e a k  s i t e .



ConocoPhillips
G l o s s a r y  o f  T e r m s

Equ ipm en t C lassification: / «  '
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 ‘common manifold to a single wellhead.
C ross -Coun try  L ine Pipe from the Drill Site manifold to the Central A p ce sS in g  Facility (CPF).

B e low -G rade  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.

Serv ice  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 W ater (PW) The water separated at the CPF from three-phase production. >
Mixed  Water (MW ) -  Produced water and seawater that have been commingled..
G a s  -  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  Term inology:
C R M  -  Corrosion rate monitoring.
U T -  Ultrasonic testing
R T  -  Radiographic testing
R TR  -  Real time radiographic testing
T R T  -  Tangential radiographic testing
PTI -  Profile Technologies Inc. (Electro magnetic inspection)
TW I -  The Welding Institute (Long range UT)\
KDR -  Known damage recur inspection



C o n o c o P h i l l i p s

Commitment To Corrosion lyiqnitoring 
• Ovrfview

p r e s e n t e d  t o  t h e  ,

i  E i i v i t o r i m e n t a l  C o n s e r v a t i o n  

6 lh M e e t  &  C o n f e r  • ,

O c t o b e r  3 0 ,  2 0 0 3



C o n o c o P h i l l i p s  ^
- _...... I n t e r n a l .  I n s p e c t i o n

^  O v e r  3 8 , 0 0 0  f t  o f  o v e r  1 9 8  l i n e s  i n s p e c t e d  ( R T R  a n d  R T )
• 1 • M *

^  O n  s c h e d u l e  t o  c o m p l e t e  b a s e l i n e  i n s p e c t i o n  o n  e l b o w s  d u e  f o r

i n s p e c t i o n  u n d e r  o u r  T u r b u l e n t  F l o w  A r e a  I n s p e c t i o n  P r o g r a m
*• «•

^  1 L e a k  ( i n j e c t o r ) ,  3  S a v e s  (1  i n j e c t o r ,  2  p r o d u c e r s )

^  L i n e a r  A r r a y  a p p e a r s ' t o  w o r k . c n  1 6 ” a n d  s f t i a l l e r  w a t e r  p a c k e d  

l i n e s .  .  - • . -

2003

K uparuk Cross C ountry  Line Internal C orrosion  S um m ary

RT
 
Fo
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e



C o n o c o P h i l l i p s

I n t e r n a l  I n s p e c t i o n

*
S  O n  s c h e d u l e  t o  c o m p l e t e  b a s e l i n e  i n s p e c t i o n  o f  a l l  w e l l  

l i n e s  d u g  f o r  i n s p e c t i o n

S  O v e r  1 3 , 0 0 0  f t  o f  o v e r  4 6 9  l i n e s  i n s p e c t e d  ( R T R  a n d  R T )

'  s o  f a r .  #
* ’ * •

S  2 1  l i n e s  r e q u i r e d  r e p a i r  ( 1 7 4 i n j e c t o r s ,  4  p r o d u c e r s )

S o  L e a k s ,  2 1  S a v e s
K i'o a ru k  Well L ine  In terna l C o rro s io n  S um m ary

I n t e r n a l  C o r r o s i o n  S p i l l s  

- W e l l  L i n e s

1998 Spills

2000 Spill 
2002 Spills

1 L-1 6 ” W f "  
11:3 6” Wl 
1A-9 6” Wl 
1G-8 6” PCI 
2A-18 6” PC 
21-13 6” PC RT

 
F
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C r o s s - C o u n t r y  L i n e s

Inspect ~ 15,000 feet tyy RTR

Complete elevation change elbow inspections

Prioritize and finalize plan to inspect W l lines >10" OD

W e l l  L i n e s

Complete baseline inspection of all 6” OD, 0.312 and 

0.375” sjx years old or older or since previous inspection

I n t e r n a l  I n s p e c t i o n

Status
Inspected 38,000 feet • v

On schedule 'to complete

List compiled, Finalizing ’04 plan.

On schedule to corr^lete
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M o n i t o r i n g / M i t i g a t i o n

Three-phase Production Cross Country Line Coupona

Q Overall_MPY ■ Pitting_MPY

 -  ■  I

.  J  J  J  J  i i i J J H
a>  CD CD CD

T— O J C O - r T L n c O r ^ - O O  v> cn m o> Q> CT>CD CD CD CD CD CD CD (D

Pull Year

• • . . • ' . • 
^  C o u p o n  a v e r a g e  r a t e s  r e m a i n  b e l o w  t h r e s h o l d s .

s  , 9 5 %  o f  3 - P h a s e  P r o d u c t i o n  C C  l i n e s  h a v e  E R  p r o b e  r a t e s  <  2  m p y  .
' * ’ * . • ’*!.' ' . • •* ♦

^  3 %  o f  r e p e a t  i n s p e c t i o n  l o c a t i o n s  s h o w e d  i n c r e a s e s ,

S  A l l  i n h i b i t e d  3 - P h a s e  P r o d u c t i o n  C C  l i n e s  w i t h  p r o b e ,  c o u p o n ,  o r  

i n s p e c t i o n  c o r r o s i o n  r a t e s  a b o v e  t h r e s h o l d s  h a d  c o r r e c t i v e  a c t i o n  t a k e n
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' M o n i t o r i n g / M i t i g a t t o n

W a te r  In je c t io n  C r o s s  C o u n t r y  L in e  C o u p o n s

30

25

20 i

□  O v e r a l l _ M P Y  ■  P i t t in g _ M P Y

oc 15 I

Pitting rates(in green) excluding CPF2 locations

10 L

J a i J 1J \

t o  t o cd
go oo oo a> 0 ) 0 1 0 ) 0 ) 8 8 8

CM C\J CM

Pull Yea r

2003

s  A v e r a g e  c o r r o s i o n  r a t e s  a f f e c t e d  b y  l i n e s  a t  C P F 2 .

' v ' * V ' . •••. * ••
/  S i n c e  2 0 0 1 ,  a l l  1 6 C P F 2 C C  W l  l i n e s  u n d e r  1 2 ” d i a .  i n s p e c t e d  w i t h  R T R .  T w o  

l i n e s  s h o w e d  d a m a g e  g r e a t e r  t h a n  3 0 %  w a l l  l o s s  u s i n g  U T .

s  B i o c i d e  s t u d y  c o m p l e t e d  a n d  f o r m a l  r e c o m m e n d a t i o n s  i m p l e m e n t e d  a t  C P F 2  

a n d ' i n  p r o g r e s s  a t  o t h e r  t w o  C P F ’s .  J . ■:

C r,i*nA\ 1 v A * i .a I/)! 'i)aaIJ'/ A
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M  o r r i t o T i n  g / M  i t  i g a t  i o  n

^  C o u p o n  a v e r a g e  c o r r o s i o n  r a t e s  

r e m a i n  b e l o w  t h r e s h o l d  l e v e l s

' S  W e l l  h e a d  C l  i n j e c t i o n  b e i n g  

i n s t a l l e d  a t  D S ’s  2 T ,  1 H ,  1 A ,  1 Y

s % C o u p o n  a v e r a g e  c o r r o s i o n  r a t e s

. . r e m a i n  b e l o w  t a r g e t s
/

S  I n s p e c t i o n  d a t a  i n d i c a t e s  h i g h e r  

c o r r o s i o n  r a t e s  i n  s o m e  l i n e s9

s  K D R  l o c a t i o n s  a r e  i d e n t i f i e d

P roduced Crude WeN Line Coupons

CJ O verall MPY ■ P .ro n g  MPV

W a te r  In je c tio n  W ell Line C o u p o n s

(3 O verall M PY ■  P itting  MPY

Pull Y ear
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wa aMlcM M riw ar-M T S
. . . . .  • “ M o n i t o r i n g  &  M i t i g a t i o n '

M o n i t o r i n g  &  M i t i g a t i o n

G o a l  '

Continue testing for more effective corrosion
inhibitors
0

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

Complete initial investigation of CPF2 PW
System anomalies v  ' V ;

 •      *_____
SBG (Surfactant) Produced Water System Pilot
Test

S t a t u s

• Field test of Champion 2002-049A ' 
completed at DS1R. Next test planned for

f 2UVW system in November .
• Field test of Champion 2002-050B pending • 
at DS1R. Evaluation of another field test 
candidate in progress*

• DS’s 1A, 1H, 1Y, 2T engineering and 
construction in progress
• Added chemical tech position to perform^

. system maintenance

. • Biocide study completed ‘
• Recommendations are being implemented

• Flardware installed, remaining work in 
* progress •“ ’ , •
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■m

H itto n a il ReeuN* Weldp«ck» Over Tundre

■ WP^inm ■■§ WPi Corroded X Corroded

•jOOO

19QS 1V96 1W/ I9M 1999 7000 /00I TOO? 7003

2003
E x t e r n a l  I n s p e c t i o n

s  . 1 8 6 4  w e l d  p a c k s  T R T  i n s p e c t e d .  8 3  

h a d  c o r r o s i o n  o r  - 5 % .  N o  r e p a i r s .

s  W a l k d o w n  v e r i f i c a t i o n  u n d e r w a y

/  A p p r o x .  1 , 0 . 0 0  w e l d  p a c k s  i d e n t i f i e d  

s o  f a r  t h a t  n e e d  b a s e l i n e  i n s p e c t i o n .

Historical Results - Weldpacks CC OnPad

,r** r'< ■
V u  .

' ;  s  O v e r a l l  p r o g r a m  c o m p l e t i o n  - 9 6 %  ,
*. 0 i

/ •  3 5 2  w e l d  p a c k s  T R T ’d  Y T D  ( l o n g  w e l d  

p a c k s ,  h i g h )  . •/ 0

■6
s  ‘ T h e  %  c o r r o d e d  w e l d  p a c k s  f o u n d  

. i n c r e a s e d  t o  5 . 1 % .  N o  R e p a i r s

l WP s inro mmt WP\ corroded ♦ X Corroded

19% 1996 199B 1990 7000 7001 200? 7003

WP
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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;
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* * * * * * External Inspection

C r o s s - C o u n t r y  L i n e s  O v e r  T u n d r a

G o a l
Complete walk down verification of 172 high priority lines. 
TRT approx. 100 'Tarn Design’ WPs

Continue monitoring of 'Denso Tape’ refurb. technique

Develop long term recur schedule/program
C r o s s - C o u n t r y  O n - P a d— —* ' «■ ■ ■■
Inspect 50% of remaining WPs (343) with goal of 2004 YE 
completion of baseline inspections
W e l l  L i n e  W e ld  P a c k ?
Inspect 17% of weld packs, 2005 fcompletion •.

M i s c .
Evaluate last summer’s CUI Buffer Spltte pilot program

S t a t u s
Have, completed 140 lines YTD, 81 % %
Complete: 100 WPs were inspected using C- 
arm. No water was found.
Continued spot checks of locations. No 
failures found
In progress. Gathering-inspection data.

Complete: 352 WPs TRT’d YTD

Goal revised to 2500.. 2358 WPs TRT’d YTD; 
oh track for 2005 completion

Pending final report from B'ville



C o n o c o P h i l l i p s

2003 ■.

Inspection Results

s  R e - i n s p e c t e d  8 2  p r i o r i t y  1 l o c a t i o n s  w i t h  P T I / T W I  •

^  I n s p e c t e d  a l l  p r i o r i t y  2  l o c a t i o n s
» -

*• * v • _ ,

s  6  c a s e d  p i p e s  e x c a v a t e d  s o  f a r  ( g o a l  w a s  5  t o  9 )
/ , . i >

-  O n e  h a d  s e v e r e  i n t e r n a l  d a m a g e  -  p i p e  w a s  r e p l a c e d

-  O n e  h a d  m o d e r a t e  i n t e r n a l  d a m a g e  -  s c h e d u l e d  f o r  r e p l a c e m e n t  i n  2 0 0 4
-  F o u r  h a d  o n l y  m i n o r  o r  n o  s i g n i f i c a n t  c o r r o s i o n  /

-  T a l l y  s o  f a r :  6  R e f u r b i s h m e n t s ,  2  S a v e s ,  N o  L e a k s

s  C o m p l e t e d  A n n u a l  V i s u a l  C a s i n g  I n s p e c t i o n  -  c l e a r e d  a l l  o b s t r u c t i o n s



C o n o c o P h i l l i p s

Inspection Results

• • j t  ••* 1 • » , ,
■ft -

N o t e :  T h e  o n l y  u n i n s p e c t e d  p r i o r i t y  1 l i n e s  a r e  t h o s e  t h a t  a r e  n e w e r  t h a n  1 0  y e a r s  o l d
P r e v i o u s l y

A l l  L i n e s  i n  G K A / A O A  
I n v e n t o r y

I n s p e c t e d
T h r u

1 0 / 3 1 / 0 3

U n ­
i n s p e c t e d

L i n e s
T o t a l

U n i n s p e c t e d  
L i n e s  

I n s p e c t e d  i n
2 0 0 3

P r i o r i t y  1 O i l 3 2 7 4 0 3 6 7 0
P r i o r i t y  1 N o n - O i l 2 3 6 2 1 2 5 7 1
P r i o r i t y  2  O i l 1 4 1 1 5 0
P r i o r i t y  2  N o n - O i l 8 4 0 8 4 0
P r i o r i t y  3  O i l 3 2 6 2 9 0
P r i o r i t y  3  l i n e s  N o n - O i l 1 2 2 2 3 0

i

K  v



oReinspect - 6(7priority 1 pipes using PT|/TWI.
Complete baseline inspection of all - 1 1 5  priority 2 pipes 
using PTI/TWI selectively wh£T£,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.

15

Inspection Results
' - : • 

.*

S t a t u s
Inspected 82.
Completed visual and casi^| gas analysis on 
all pipes, no f?TI/TWLinspections warranted.
Completed 6 excavations so far. •    :  _________
B&E tested in '03. Found no reason to switch
to this technology at this'time.



C o n o c o P h i l l i p s Spills/Incidents

E x t e r n a l  C o r r o s i o n

<  N d  i n c i d e n t s  t o  r e p o r t

I n t e r n a l  C o r r o s i o n
•  • ».
0 , • •

s  N o  n e w  i n c i d e n t s  t o  r e p o r t ^ i n c e  A p r i l  m e e t i n g



C o n o c o P h i l l i p s

13 pipeline supports failed -  Attributed to fatigue
k " - * .

No breach or reduction of pipeline integrity
L.: ' v • v.

Pipeline support reinstated successfully w/o
incident '  ̂ ’ '

' . * . _• • • •• . . . . .

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

« . . .  f .

All support installations surveyed confirmed fit-for
service' ' ^



C o n o c o P h i l l i p s

THE END



C o n o c o P h i l l i p s Glossary of Terms

Equipment Classification: r
Well Line Pipe 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 flotv going from a common manifold to-a single wellhead.

Cross-Country Line - Pipe from the Drill Site manifold to the Central Processing Facility (CPF).
Below-Grade Location That portion of a single pipeline, which crosses underneath a roacf or other earthen feature at a 

singj.e location. The linear extent of the location consists of the length of pipeline between casing ends. .
• r ‘  ̂ • •... • ' *

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-separ^ed. • 
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 temrvfor 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 atjhe 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 , .
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1 o r  5 0

C o m m i t m e n t  t o  C o r r o s i o n  M o n i t o r i n g
30 October 2003  

10 :00  am to 3 :0 0  om 
ConocoPhillips Building 700  ”G" Street 

Conference Room ATO-1167 
2nd-Half 2003  Meet and Confer

(Meeting # 6)

0

Agenda
Introductions/Opening Remarks -  (10:00 to 10:30 am)

• ConocoPhillips new staffing
• 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)
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B P  a n d  S t a t e  o f  A l a s k a  C h a r t e r  A g r e e m e n t
Corros ion M on ito r in g R ev iew 2003 

Meet and Confer VI

October 30*, 2003

O u t l i n e

► C orros ion M on ito r in g
w 3 Phase P roduction

. Row line and well line coupons 
►» W ate r In jec tion  System  

• Flow line and well line
► In te rn a l In sp e c tio n

►» 3 Phase 
h  W a te r in jection

► E x te rna l Corros ion
► Cased P ip ing In sp e c tio n
► Sm a rt P igg ing A c tiv ity
► 2003 Corros ion Re la ted Sp ills

►» Y-36 incident and follow-up 
» Summ ary

Oct 2003 BP/ADEC Meet and Confer VI



C o r r o s i o n  M o n i t o r i n g  3  P h a s e  P r o d u c t i o n 0
► W e ig h t Loss Coupons

►» Well lines
h Flow lines

► M on ito r in g C o rre c tive Ac tions
►» ER probes and coupons

► ER Probe Example
► Corros ion In h ib ito r In je c t io n

►» Concentration
h Water rates

► In sp e c tio n
w Flow and well line summaries

► In s p e c tio n C o rre c tive Ac tions
► 3 Phase In h ib it io n  Summary

Oct 2003 BP/ADEC Meet and Confer VI 3

3  P h a s e -  W e l l  L i n e  C o u p o n s

f . 19< J *

i*i tfV4 iw  i»h iw  i m  iw* *<iof ;ooi not /onj

Oct 2003 BP/ADEC Meet and Confer V!
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F l o w  L i n e  M o n i t o r i n g  C o r r e c t i v e  A c t i o n s o
► ER Probes

No. Equip ID
►* Action 6 OID
►► Action 3 03D

Y-36
►► Action 1 01C

05D
17D
F-49
16D

» W eight Loss Coupons

equip ID Cauae Action
030 Increased Corrowify Increased Q by 6 god
oso IntftMtf GorrwWfy Increased Cl by 25 gpe
170 Increased Corm' vrty Increased C! by 5%
010 Increased ComH»v*v Increased G by 5%
030 Increased Conownv Increased CJ by 10%
OID Increased Corroiivity Increased G by S%
010 Increased Conosrvrt, Increased Cl by 5%
OID Inc/caved Corrowvrty Increased G 18 gpd

OID & OtC invested CofTov»nv Increased Cl by S%
OID Increased CorrOSMfy Increased a  by 10%
030 Increased Corrownv Increased G by S%
r-*» Increased Corrosirffy Increased a  by S%
160 Increased Corro*v»ty Increased G by S%

V 36 Increased Corro»v»ty Increased a  by 10%
*-36 Incrttfft) COTtHev̂V increased Q by 10%
*-36 increased Corro»*tv Product on routing change

equip ID Cause Action
HO Inc eased Corrovvtry Increased Cl by 10%

0-01 Inc eased Conovvify Increased G by *100%

Oct 2003 6P/ADEC Meet and Cc. iter VI
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G P B  W i d e  C o r r o s i o n  I n h i b i t o r  C o n c e n t r a t i o n s

* lllpp*

0 I  V I 0
OK DO K k  01 H/lO l top 01 <M> 01 tto 0* M * t )  »u0 0 ) W i »  Mn 01 01 U  01 O il 01

Oct 2003 BP/ADEC Meet and Confer VI

W a t e r  I n j e c t i o n  S y s t e m s

► F low Line W a te r In je c t io n
►» Mixed service

► W ell L ine R epo rting Fo rm a t
w Single service 
h Service plurality

► W e ig h t Loss Coupons
►► Produced W ater system 
m Seaw ater system

► SW M itig a tio n  Upda te
►» Oxygen control 
►» Biocide;and corrosion rate

► In sp e c tio n
►► Flow and well line

S * \  » *

Oct 2003 BP/ADEC Meet and Confer VI 10



A g g r e g a t e  W a t e r  I n j e c t i o n  F l o w  L i n e  C o u p o n s O

■ i

r ««r» % wii

III I
Oct 2003
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BP/ADEC Meet and Confer VI



S W  S y s t e m -  2 0 0 2 / 2 0 0 3  C o r r e c t i v e  A c t i o n s

► Upstream Corros ion C on tro l
Im p roved  d isso lved  oxygen  con tro l

► D ow ns tream  Corros ion C on tro l
»  Im p roved  m .eroo io log ica l/b ioc ide efficacy

► Oxygen C o n tro l- C o rre c tiv e A c tions
Set 0 ;  con tro l < 2 0  ppb 

. Mechanical fixes to tower 
.  Continuous 0 ,  scavei oer

► M ic rob io log ica l- C o rre c tive Ac tion
w Inc reased  biocide frequency

.  2002 from once every two weeks to once a week 
m Inc reased  e ffec tive  biocide concen tra tion  

.  2003 from 500 ppm to 750 ppm 

.  Increases downstream biocide residual levels

Oct 2003 BP/ADEC Meet and Confer VI 13

S W  S y s t e m -  W e l l  L i n e  C o u p o n s o
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r s

I n s p e c t i o n  P r o g r a m 0
> Inspection Activ ity

►» Internal
►» External

> In te rna l Inspec n
w 3 phase - flow anu well line

. r line corrective action
h  Watt, injection - flow and well line

> External Inspection
Activity level

► Cased Piping Inspection
» Activity level
» Type and method

► Smart Pigging Activ ity
► Spill Summary

h Y-36 Incident

Oct 2003 BP/ADtC Meet and Confer VI IS

j>*4%
F l o w / W e l l  L i n e  I n s p e c t i o n  A c t i v i t y
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Oct 2003 BP/ADEC Meet and Confer VI
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3  P h a s e  I n s p e c t i o n  P r o g r a m o
• npMrw I HWM »>cOaUj’ 

w«* I r«ttJuiu»

I ' U J j J Uh f; w * oo oi a; m> jq*j
Oct 2003 BP/ADFC Meet and Confer VI 1 7

/ 4\
F l o w  L i n e  I n s p e c t i o n -  C o r r e c t i v e  A c t i o n s

► In sp e c tio n

Equipment ID Clutl Action
Y36 Increased Corrosivity See ER Probe Action Log

16C/17C Increased Cortosnnty Increased Cl by 5%
W-7« Increased Cortosivity Increased Cl by 10%

Oct 2003 BP/ADEC Meet and Confer VI 18



W a t e r  I n j e c t i o n  I n s p e c t i o n  P r o g r a m

HWH* InpftOT

Oct 2003
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BP/ADEC Meet and Confer VI
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E x t e r n a l  C o r r o s i o n  I n s p e c t i o n n
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► Com p le ted In i t ia l Base line In s p e c tio n
►» f  waiting 2003 NDE provider(s) report

C a s e d  P ip e  I n s p e c t i o n  I

Cw« Itwx l"H*t tat

o

I'I
C a s e d  P i p i n g  I n s p e c t i o n  I I

► In s p e c tio n A c tiv ity
►» Baseline plus repeat inspection

too

•*««*



> In spec tio n A c tiv ity
►» NDE Method

C a s e d  P ip in g  I n s p e c t i o n  I I I o

S m a r t  P i g  I n s p e c t i o n O

► Comple ted 3Q '03

_ . _. _  „  . MlltrMEquipment DD Diameter Thkknu| Prom To Service Length (mies)

PTMC1501/02 24' 0.37V Onll Ste
LI LPC 3 Phase 

Production 5

5 36 74' 0.375- S Pad GC2 3 Phase 
Production 6

Y-36 24- OJ75- V Pad GC1 3 Phase 
Production 6

► Ten ta tive 4Q '03

Equipment ID Diameter £ £ £ , From To Service Length (mies)

STP 36 36' 0.375" PM? GCI 3 Phase 
Production -11

Oct 2003 BP/ADEC Meet and Confer VI 24



S m a r t  P i g  I n s p e c t i o n  I I

► In te r im  R epo rt f  ^
>* 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 

• 2na location
-  Coincident internal and external damage
-  Fit-for-service with MOP gi eater than design

► F ina l re p o rts
m Not yet received

► Sm a rt Pig Fo llowUp
>► Validation and verification with NDE 
m Results reported under routine NDE

Oct 2003 BP/ADEC Meet and Confer VI 25

I'f

Y T D  2 0 0 3  S p i l l  S u m m a r y

► S p ill Loca tion Summ ary
Affected Surface 

Internal External
Well Line
Flow Line - 1

► S p ill Mechan ism Summ ary
Mechanism 

C02 Erosion CUI
Well Line
Flow Line 1

► S p ill F lu id Summ ary
Service 

Prod SW PW
Well Line
Flow Line 1

r \

Oct 2003 BP/ADEC Meel and Confer VI 26



Y - 3 6  L a r g e  D ia m e t e r  F lo w l i n e 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 - 3 6  C o r r e c t i v e  A c t i o n  P l a n  S c o p e

V isua l In s p e c tio n o f A ll Be low Grade P ip ing
h Observations recorded at each crossing /  J ,

.  Insulabon missing/damaged v ' I
-  Evidence or corrosion/visible bv-product 7 . \

.  Tide/water marks t ' ^ O
.  Casing blockage/debris ' , y J,
.  Casing overburden L
.  Non-beanng/unsupported pipe 

kk Review inspection history 
kk Audit cased pipe inventory records 
A dd it io n a l 2003 Cased Pipe In sp e c tio n Over Plan 
kk All segments with missing insulation at or near crossing 
kk All segments with water/tide marks not examined in prior 3 years 
kk Any segments resulting from audit not inspected

Oa  2003 BP/ADEC Meet and Confer VI 28



Y - 3 6  C o r r e c t i v e  A c t i o n  P l a n -  Y T D  P r o g r e s s  I

► V isua l Survey and A u d it C om p le ted
» Observed 31 segments with external corrosion at missing insulation 

m All locations with missing insulation identified

► NDE E o llow up
►» 31 locations examined and prioritized by TRT 

. 3 locations 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" NGI/CCP)
• Location fit for-service - 1 crossing (24" F-74)

► A d d it io n a l 2003 In sp e c tio n P rog ram
►» Increased cased pipe NDE scope by ~200 segments 

>► Total 2003 program scope ~500 locations

Oct 2003 BP/ADEC Meet and Confer VI 29

Y - 3 6  C o r r e c t i v e  A c t i o n  P l a n -  Y T D  P r o g r e s s  I I

» 2003 Cased Pipe Scope Breakdown 
No. %  N o te s

* Electrical Pulse 207 41%
►► Guided Wave 268 54% 28 with corrosion

All with missing insulation 
Electrical pulse validation

►» Smart Pigging 25 5% Includes Y-36 post spill

► Thermal Insu la tion
n Replacement of missing insulation at cased crossing

• On-going ~75% complete

> Outstanding Actions
Awaiting fin i analysis of cased pipe inspection results 

►* Develop recommendation/prioritization of reported damage 
►► Develop long term cased pipe program

Oct 2003 BP/ADEC Meet and Confer VI 30



S u m m a r y

l-P

o
* In te rn a l Co rros ion

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

► E x te rna l Co rros ion
m On track to deliver 35,000 locations in 2003
Cased pipe baseline inspection on-track for completion by end 2003

► Y-36 Sp ill and F o llo w p  A c tio ns
►» Significant increase in cased pipe effort

Oct 2003 BP/ADEC Meet and Confer VI 31
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C o n o c o P h i l l i p s

Overview

p r e s e n t e d  t o  t h e
' ; "c, ; . i i ' o i n n e n t a i  C o n s e r v a t i o n  

6 lh  M e e t . &  C o n f e r

O c t o b e r  3 0 ,  2 0 0 3



C o n o c o P h i l l i p s '

I n t e r n a l  I n s p e c t i o n

O v e r  3 8 , 0 0 0  f t  o f  o v e r  1 9 8 - l i n e s  i n s p e c t e d  ( R T R  a n d  R T )
il »

^  O n  s c h e d u l e  t o  c o m p l e t e  b a s e l i n e  i n s p e c t i o n  o n  e l b o w s  d u e  f o r  
i n s p e c t i o n  u n d e r  o u r  T u r b u l e n t  F l o w  A r e a  I n s p e c t i o n  P r o g r a m

S  1 L e a k  ( i n j e c t o r ) ,  3  S a v e s  ( 1  i n j e c t o r ,  2  p r o d u c e r s ) '

S  L i n e a r  A r r a y  a p p e a r s  t o  w o r k  o n  1 6 ”  a n d  s m a l l e r  w a t e r  p a c k e d  
l i n e s .  - ‘ •

2003

Kuparuk Cross Country Line Internal Corrosion Summary

Internal Corrosion Spills
- Cross Country Lines

1994 SpilJ 24" 1Y/R Crude Oil 
2003 Spill 8” 3B Sea \Nms

20
18

16

14

12
10
8
6
4

4 0 .0 0 0  

4 0  OOO

3 0 .0 0 0  

it) OOO
1*0.000
20.000 
10.000 
10.000 
B.000
o

it
ag

e



C o n o c o P h i l l i p s

« V,

I • I n t e r n a l  I n s p e c t i o n

S  O n  s c h e d u l e  t o  c o m p l e t e  b a s e l i n e  i n s p e c t i o n  o f  a l l  w e l l  
I f h e s  d u e  f o r  i n s p e c t i o n  . ■

S  O v e r  1 3 , 0 0 0  f t  o f  o v e r  4 6 9  l i n e s  i n s p e c t e d  ( R T R  a n d  R T )  
s o  f a r . • •

/  * 
v  2 1  l i n e s  r e q u i r e d  r e p a i r  ( 1 7  i n j e c t o r s ,  4  p r o d u c e r s )

^  0  L e a k s ,  2 1  S a v e s   ---------- — !-----------
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C o n o c o P h i l l i p s

' m C r o s s - C o u n t r y  L i n e s - •-» , 1 *

. G o a l S t a t u s  . ^
Inspect ~ 15.000 feet by RTR. Inspected 38,000 feet

■ Complete elevation change elbow Inspections On schedule to complete
Prioritize and finalize plan to inspect Wl lines >10" OD. List compiled, Finalizing ,'04 plan.
W e l l  L i n e s
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.



C o n o c o P h i l l i p s
. Monitoring/Mitigation
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T h re e - p h a s e  P ro d u c t io n  C ro s s  C o u n t r y  L in e  C o u p o n s

DOveralLMPV ■ Pitting, MPY
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^  C o u p o n  a v e r a g e  r a t e s  r e m a i n  b e l o w  t h r e s h o l d s  • . 

s  9 5 %  o f  3 - P h a s e  P r o d u c t i o n  C C  l i n e s  h a v e  E R  p r o b e  r a t e s  <  2  m p y
’ ‘ . < ■ ■ i

s  3 %  o f  r e p e a t  i n s p e c t i o n  l o c a t i o n s  s h o w e d  i n c r e a s e s  •' , .

- ^  A l l  i n h a b i t e d  3 - P h a s e  P r o d u c t i o n  C C  l i n e s  w i t h  p r o b e ,  c o u p o n ,  o r
i n s p e c t i o n  c o r r o s i o n  r a t e s  a b o v e  t h r e s h o l d s  h a d  c o r r e c t i v e  a c t i o n  t a k e n



C o n o c o P h i l l i p s

Monitoring/Mitigation

W ate r In je c t io n  C ro s s  C o u n try  L ine  C o u p o n s

□  O veralL M PY  ■  Pittmg_MPY

■is

L

Pitting rates(in green) excluding CPF2 locations
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2003

s  A v e r a g e  c o r r o s i o n  r a t e s  a f f e c t e d  b y  l i n e s  a t  C P F 2 ,

s  S i n c e  2 0 0 1 ,  a l l  1 6  C P F 2  C C  W l  l i n e s  u f i d e r  1 2 ”  d i a .  i n s p e c t e d  w i t h  R T R .  T w o  
• l i n e s  s h o w e d  d a m a g e  g r e a t e r  t h a n  3 0 %  w a l l  l o s s  u s i n g  U T .  ,

s  B i o c i d e  s t u d y  c o m p l e t e d  a n d  f o r m a l  r e c o m m e n d a t i o n s  i m p l e m e n t e d  a t  C P F 2  
a n d  i n  p r o g r e s s  a t  o t h e r  t w o  C P F ’ s .  . .



C o n o c o P h i l l i p s  . %

• ■ ;r
Produced Crude Wei! Line Coupons
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Monitoring/Mitigation

/  • C o u p o n  a v e r a g e  c o r r o s i o n  r a t e s  
r e m a i n  b e l o w  t h r e s h o l d  l e v e l s

S  W e l l  h e a d  G l  i n j e c t i o n  b e i n g  
i n s t a l l e d  a t  D S ’ s  2 T ,  1 H ,  1 A ,  1 Y

s  C o u p o n  a v e r a g e  c o r r o s i o n  r a t e s  
r e m a i n  b e l o w  t a r g e t s  . •

s  I n s p e c t i o n  d a t a  i n d i c a t e s  h i g h e r  
• c o r r o s i o n  r a t e s '  i n  s o m e  l i n e s

. » • t  . .

s  K D R  l o c a t i o n s  a r e  i d e n t i f i e d



C o n o c o P h i l l i p s
Monitoring &

M o n i t o r i n g  &  M i t i g a t i o n
Status

Continue testing for more effective corrosion 
inhibitors 4 . '

• Field test of Champion 2002-049A 
completed at DS1R. Next test planned for 
2UVW system in November
• Field test of Champion 2002-050B pending 
at DS1R. Evaluation of another field test - 
candidate in progress . * • .

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

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

• *

• Added chemical tech position to perform 
system maintenance

Complete initial investigation of CPF2 PW 
System anomalies.

• Biocide study completed• * *
• Recommendations are being implemented

SBG (Surfactant) Produced Water System Pilot 
Test ’

• Hardware installed, remaining work in 
progress



Historical Results - Weldpacks CC On-Pad
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C o n o c o P h i l l i p s
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. . • *•", ^• * . •..»** * . . •
• TRT of the test locations planned for 2004
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External Inspection

C r o s s - C o u n t r y  L i n e s  O v e r  T u n d r a

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

Continue monitoring of 'Denso Tape' refurb. technique
* m

Develop long term recur.schedule/program
C r o s s - C o u n t r y  O n - P a d
Inspect 50% of remaining WPs (343) with goal of 2004 YE 
completion of baseline inspections
W e l t  L i n e  W e ld  P a c k s
Inspect 17%. of weld packs. 2005 completion

Statufs
Have completed 140 lines VtD, 81 ̂

■: ■ J)

Complete: 100 WPs were inspected using C- 
arm. No water was found.
Continued spot checks of locations. No
failures found• •

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

Evaluate last summer’s CUI Buffer Spike pilot program Pending final report from B’ville

4m*



C o n o c o P h i l l i p s
Inspection Results

*  R e - i n s p e c t e d  8 2  p r i o r i t y  1 l o c a t i o n s  w i t h  P T I , T W I  

v  I n s p e c t e d  a l l  p r i o r i t y  2  l o c a t i o n s  .
, I

s  6  c a s e d  p i p e s  e x c a v a t e d  s o  f a r  ( g o a l  w a s  5  t o  9 )* - I • •* • I • • *
-  O n e  h a d  s e v e r e  i n t e r n a l  d a m a g e  -  p r p e  w a s  r e p l a c e d

-  O n e  h a d  m o d e r a t e  i n t e r n a l  d a m a g e  -  s c h e d u l e d  f o r  r e p l a c e m e n t  i n  2 0 0 4
-  F o u r  h a d  o n l y  m i n o r  o r  n o  s i g n i f i c a n t  c o r r o s i o r

-  T a l l y  s o  f a r :  6  R e f u r b i s h m e n t s ,  2  S a v e s ,  N o  L e a k p  * * * :  k

• J • ■ ■ ■ '* •• •
s  C o m p l e t e d  A n n u a l  V i s u a l  C a s i n g  I n s p e c t i o n  • c l e a r e d  a l l  o b s t r u c t i o n s



C o n o c o P h i l l i p s

A l l  L i n e s  i n  G K A / A O A  
I n v e n t o r y

I n s p e c t e d
T h r u

1 0 / 3 1 / 0 3

P r i o r i t y  1 O i l  
P r i o r i t y  1 N o n - O i l  
P r i o r i t y  2  O i l  
P r i o r i t y  2  N o n - O i l  

| P r i o r i t y  3  O i l  
P r i o r i t y  3  l i n e s  N o n - O i l

3 2 7
2 3 6
1 4
8 4
3
1

2 0 0 2  T o t a l  I n v e n t o r y 6 6 5

14 '

Inspection Results

U n -
P r e v i o u s l y

U n i n s p e c t e d
n s p e c t e d T o t a l L i n e s

L i n e s I n s p e c t e d  i n

4 0 3 6 7
2 0 0 3

0
2 1 2 5 7 1
1 1 5 0
0 8 4 0

2 6 2 9 0
2 2 2 3 0

1 1 0 7 7 5 1
i



C o n o c o P h i l l i p s

G o a l
Reinspect ~ 60 priority 1 pipes using PTI/TWI.

»•  •

Complete baseline inspection of all ~ 115 priority 2 pipes
using PTI/TWI selectively where 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

S t a t u s
Inspected 82
Completed visual and casing gas analysis on 
all pipes, no PTI/TWI inspectipns warranted.
Completed 6 excavations s® far,
B&E tested in '03. Found jffo reason to switch 
to this technology at this time.





C o n o c o P h i l t l p s
n t f W

•  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
• Field-wide inspections'for similar installations 

complete *
•  All support installations surveyed confirmed fit-for- 

service - * .



C o n o c o P h i l l i p s

THE END



C p n o c o P h i l l i p s Glossary of Terms

Equipment Classification: . • .
Well JJne 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 Processing.Facility. For 
water injection wells, a well line handles the water flow going from a common manifold to a single wellhead.

Cross-Country Line Pipe from the Drill Site manifo^to the Central Processing Facility (CPF).
Below-Grade Location- That portion of a single pipeline, which crosses underneath a road or other earthen feature at a 

single location. The linear exten^of the. location consists of ttne length of pipeline between casing ends.
Service Definitions: % ' 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 reservoir 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.
ProductfcKWa^er (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. Include's fuel gas,

. artificial lift gas, and miscible Injectant. * . .-« -• ' 1
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-Radiographic testing
RTR -  Real time radiographic testing
TRT-Tangential radiographic testing •  •
PTI -  Profile Technologies Inc. (Electro magnetic inspection) 
TWI -  The Weldfng Institute (Long range UT)\
KDR -  Known damage recur inspection- • ,


