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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
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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

40000

35000

30000
p

25000 fe P
20000 |

15000 £ 
z

10000

5000

2000

E x t e r n a l  C o r r o s i o n  L i n e  F a i l u r e  H i s t o r y
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1997 2 ea. 24" Crude C C  Lines (Weld Pack @  Saddle)
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2000 2X-16 Well Line
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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 ??
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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

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)
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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
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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

3 ->  a
E
aT4-110a
co
'K 2 o *uEOU
a) a\reE
>
< 1 -

100%

0 J
1992

A p r i l 2 0 0 2

- 90%

- 80%

L 60%

1993 1994 1995 1996 1997 1998 1999

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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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

4 -

3 -

2 -

■ ■ I I
1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

100%

90%

80%

70%

60%

50%
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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

15% 30000

20000 % v  >
i/ic0

1aVIc

10000 Z

no/. .
1995

A p r i l 2 0 0 2

■■ 3 Phase Production 

Water Injection/Supply 

Total Inspections

1997 1998 1999 2000 2001

BP/ADEC Meet and Confer III
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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

^  *> a. 2 ■

at

< 1 '

% Inspection Increases 

Ave Corrosion Rate, mpy

r 6 %

- 5%

4%  w

3%  fc c
0)cr
I

2% £

■ 1%

L 0%

1995 1996

A p r i l 2 0 0 2

1997 1998 1999

BP/ADEC Meet and Confer III

2000 2001
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20%
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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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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

4 -

>a
E

io 3 CC
atc
1CL

. I 2W
2L.ou

1 -

r  20

CR, mpy •PR, mpy

1995 1996 1997 1998 1999 2000 2001

- 16

12
>•a

aj4->10
CC
atc

8 a
Cl

L 0
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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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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  

- C ross C o u n try  Lines

1994 Spill 24 1Y/R Crude CC Line
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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

CO0)>CO
(/)
oO
CO
«?0)

CD
_o
E3
2

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

30

25

_ 20

a
3 15

10

lO ve ra ll.M P Y  ■ P in in g .M P Y

£ 8 g
Pull Year

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

%  Otterence
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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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<=<3= C o rro sio n  Inh ib itor U sag e:

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

Kuparuk Field-Wide Cl Concentration
(norvalocaled w iter basH)

(J Field Target PFM



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

10000

5000

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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P r io r it iz in g  L in e s  H a s  H e lp e d  E ffo r t

< = < =  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.


