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► 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
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► 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
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Endicott IIW L Quarterly UT Inspections

!
f
I

i«% i
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bp

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
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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
A

/o 100%

IS •0*

f.«
J

«* j4%m
j

A**«age CS mpy 
Pm*mage Mjjontt MetBnq r«g*i

Js
i1

s •
« A»e-*g* CS 1 (XT* men

« 1
1c' (i » ■  S t

•
S 9 A

?'
JL

0 "Wl ••J  * * 1 0%*1 91 9« *9 9* 97 96 99 00 oi o; o)
Oct 2003 BP/ADEC Meet and Confer VI 14

f o r v r * * * '

.  'U hi+ i

& ;  v w  i



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

im  i«h iw ; iw  ;ox /ooi 200/ to  mo)
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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
rtowww W4it* Smwn 
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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
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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
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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
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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
40000

36000

30000

25000

20000

15000

10000

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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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
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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 .  .
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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
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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 .
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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
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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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ConocoPhillips

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



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

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



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 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



C o n o c o P h i l l i p s

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 •“ ’ , •



C o n o c o P h i l l i p s

■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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C

or
ro

de
d



WP
 

s C
or

ro
de

d



C o n o c o P h i l l i p s

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;



C o n o c o P h i l l i p s

* * * * * * 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' ' ^
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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

v'v.-v'CAc I L J
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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
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