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WELL DATA 

Operator  

We1 l 

Locat ion 

C l a s s i f i c a t i o n  

Rig 

Spudded 

Completed 

RKR e l e v a t i o n  

Water dep th  

Tota l  d e p t h  

Ob jec t ive  

S t a t u s  

: Den norske s t a t s  o l j e s e l s k a p  a . s  

: Exp lo ra t ion  w e l l  

: Ross Rig 24,3. - 9,5.80 

Deep Sea Saga 29.5. - 3.7.80 

.. ( t e s t i n g )  

: 2 4  March 1980 

: 3 J u l y  1980 

: 2421 n RKB" 

: Sandstone of middle j u r a s s i c  age 

: Plugged and abandoned 
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INTRODUCTION 

W e l l  34/10-9 i s  t h e  e i g h t h  w e l l  d r i l l e d  on t h e  De l t a  

s t r u c t u r e  on Block 34/10, The w e l l  p e n e t r a t e d  Bren t ,  

Dunlin and S t a t f j o r d  format ion ,  and reached a t o t a l  

d e p t h  o f  2421 m RKB. Brent  format ion and Cook member of 

t h e  Dunlin format ion contained hydrocarbons.  S t a t f j o r d  

format ion contained wate r ,  



OBJECTIVES 

The 

1. 

2 . 

3 0 

4 .  

5, 

o b j e c t i v e s  of t e s t i n g  34/10-9 were: 

To tes t  t h e  Brent  format ion and t h e  Cook member of  

t h e  Dunlin format ion f o r  p r o d u c t i v i t y ,  p r e s s u r e  and 

temperature .  

To f i n d  t h e  p r e s s u r e  p r o f i l e  i h  t h e  Bren t  and 

Dunlin format ion.  

To o b t a i n  r e p r e s e n t a t i v e  samples of t h e  r e s e r v o i r  

f l u i d .  

To g e t  an e s t i m a t e  of t h e  f r a c t u r e  p r e s s u r e  i n  t h e  

Brent  format ion.  

To e s t i m a t e  t h e  O K  i n  t h e  Cook member of t h e  

Dunlin format ion.  



CONCLUSIONS 

RFT and DST d a t a  i n d i c a t e  t h a t  t h e  Bren t  format ion 

i n  w e l l  34/10-9 r e p r e s e n t  t h e  same p r e s s u r e  system 

a s  i n  p rev ious  d r i l l e d  w e l l s  i n  t h e  Brent  

formation.  The g r a d i e n t  i s  0.076 bar/m, 

The d a t a  i n d i c a t e  t h a t  t h e  Cook member of t h e  

Dunlin format ion r e p r e s e n t  t h e  same p r e s s u r e  system 

a s  i n  w e l l  34/10-7 i n  t h e  Cook member of t h e  Dunlin 

format ion.  The g r a d i e n t  i n  t h e  o i l  zone is  

0.074 bar/m and 0.105 bar/m in t h e  water zone. 

The OWC i n  t h e  C o ~ k  membec of t h e  Dunlin format ion  

must be below - 2084 m E'lSL ( b e l o ~  t h e  t e s t e d  

i n t e r v a l  d u r i n g  DST no.. l), 

The pe rmeab i l i t y  th ickmess  of t h e  t e s t e d  p a r t  of 

t h e  Bren t  format ion is. eskimated t o  100463 md'ft 
and t h e  pe rmeab i l i t y  t o  362 md. 

The DST no. 2 i n  t h e  Cook format ion i n d i c a t e  a high 

permeable zone a t  t op  of t h e  format ion.  The 

pe rmeab i l i t y  t h i c k n e s s  is es t imated  t o  85227 nd* f t  

and t h e  pe rmeab i l i t y  t o  2221 md. 

The DST no. 1 w a s  performed i n  a more s h a l y  p a r t  of  

t h e  Cook format ion.  The pe rmeab i l i t y  t h i c k n e s s  is 

es t imated  t o  403 md'ft  and t h e  pe rmeab i l i t y  t o  

17.6 md. 

The f r a c t u r e  t e s t  i n d i c a t e  a f r a c t u r i n g  p r e s s u r e  of 

5562 p s i a  a t  - 1857 m MSL ( i e .  e q u i v a l e n t  mudweight 
2.06 g / c c ) .  

The f l u i d  samples taken i n  t h e  Brent  and t h e  Dunlin 

format ion do  no t  compare wi th  samples from prev ious  

d r i l l e d  w e l l s  on Del ta .  



9. The maximum tempera tures  recorded d u r i n g  t h e  d r i l l  

s t e m  tests were: 

8 4 , 4 O ~  a t  - 2081 n MSL DST no. 1 

83 .3O~  a t  - 2962 m MSL DST no, 2 A  

7 6 , 8 O ~  a t  - 1882 m MSL DST no. 3 

1 0 .  No water was produced d u r i n g  DST no. 2A and 3 .  

During DST no. 1 v e r y  small amounts of water w a s  

observed i n  some samples. 

11. The w e l l  d i d  n o t  produce sand,  b u t  s m a l l  sand s l u g s  

w a s  observed a f t e r  choke changes d u r i n g  DST no, 2A 

and DST no, 3. 



4. DISCUSSION 

DST no. 1 

The w e l l  was p e r f o r a t e d  i n  t h e  Cook 2  member of t h e  

Dunlin format ion from 2103 m RKB t o  2109 m RKB. The 

t e s t e d  p a r t  of t h e  format ion is s h a l y  and a r e l a t i v e  low 

p e r n a b i l i t y  w a s  expected.  The log  e v a l u a t i o n  i n d i c a t e  a  

h igh  water s a t u r a t i o n  (approx. 60%) i n  t e s t e d  p a r t  of ' 

t h e  format ion.  One of t h e  o b j e c t i v e s  of t h e  DST w a s  

t h e r e f o r e  t o  examine t h e  water produc t ion .  But du r ing  

t h e  tes t  on ly  ve ry  small amounts of  water w a s  produced 

(0.2 - 0.3%)  , This  could i n d i c a t e  a  lower water  

s a t u r a t i o n  than  e s t ima ted  from logs .  
- - 

The i n i t i a l  PBU was performed wi thout  problems, b u t  

du r ing  t h e  f i n a l  PBU t h e  APR-M v a l v e  f a i l e d  t o  c l o s e .  

The f i n a l  PBU w a s  t h e r e f o r e  h e a v i l y  in f luenced  by 

wel lbore  s t o r a g e .  

Analys i s  of DST no,  1 

Because of t h e  i n f l u e n c e  of t h e  wel lbore  s t o r a g e  du r ing  

t h e  f i n a l  bui ld-up t h e  tes t  was t-d s h o r t  t o  reach t h e  

Horner s t r a i g h t - l i n e .  The maximum s l o p e  method 

suggested by Raghavan and Rivery was used t o  ana lyse  t h e  

PBU. The method i s  empi r i ca l  and t h e  r e s u l t s  from t h e  

a n a l y s i s  must be considered a s  approximate va lues .  The 

a n a l y s i s  i n d i c a t e  a  pe rmeab i l i t y  t h i c k n e s s  of  

403 md'ft and a  pe rmeab i l i t y  of 17.6 md. 

The s k i n  v a l u e  i s  es t imated  t o  33. The r e s e r v o i r  

p r e s s u r e  c a l c u l a t e d  by t h i s  method i s  t o  low, t h e  

r e s e r v o i r  p r e s s u r e  e s t i n a t e d  from t h e  i n i t i a l  PBU, 

however, i s  c l o s e  t o  the r z s e r v o i r  p r e s s u r e  ca lcu la te .1  

from t h e  RFT d a t a .  The i n i t i a l  PRU i n d i c a t e  a r e s e r v o i r  

p r e s s u r e  of 4820 p s i a  a t  - 2062 n ?rSL. 

A t h i c k n e s s  o f  7  m ,  an average p o r o s i t y  o f  19% and a 

wate r  s a t u r a t i o n  of 6 0 %  was used i n  t h e  a n a l y s i s .  PVT 

p r o p e r t i e s  were taken from t h e  Core lab.  r e p o r t  

RFLA 80147 based on a  sample taken du r ing  DST no. 2A. 



The a n a l y s i s  of t h e  DST can be found i n  appendix A l .  

DST no. 2  and 2A 

The w e l l  w a s  p e r f o r a t e d  i n  t h e  Cook 3 memeber of t h e  

Dunlin format ion from 2084 RKB t o  2090 RKB. The 

i n t e r v a l  t e s t e d  i s  c l e a n  compared wi th  t h e  i n t e r v a l  

t e s t e d  d u r i n g  DST no. 1. Therefore  a  h i g h e r  

pe rmeab i l i t y  w a s  expected.  

T'he DST no. 2  was abor ted  due t o  plugging o f  t h e  

sandscreen.  The t e s t  was renamed t o  DST no. 2A. The 

same i n t e r v a l  w a s  t e s t e d .  

4 .2 . J  Analys i s  of DST no. 2A 
-------------m-------- 

The. test wlas  analysed by us ing  the. Horner method. The 

anaLysJs i n d i c a t e  a  pe rmeab i l i t y  t h i c k n e s s  o f  

85227 m d ' f t ,  a  pe rmeab i l i t y  of 2221 md, and a  s k i n  

f a c t o r  of + 1 1 . 4 ,  Because of t h e  l a r g e  p e r f o r a t e d  

i n t e r v a l  compared wi th  t h e  n e t  pay, t h e  t o t a l  sk in  

f a c t o r  c a l c u l a t e d  i s  c l o s e  t o  t h e  format ion s k i n  f a c t o r .  

The DST i n d i c a t e  a r e s e r v o i r  p r e s s h r e  of 4792 p s i a  a t  

- 2031.5 m 'MSL, This  p r e s s u r e  i s  lower t han  i n d i c a t e d  

by t h e  RFt d a t a  by wi th in  t h e  accuracy of t h e  t o o l s .  

A t h i c k n e s s  o f  11.7 m ,  an average p o r o s i t y  o f  29% and a 

wate r  s a t u r a t i o n  of 3 4 %  w a s  used i n  t h e  a n a l y s i s .  These 

d a t a  axe es t imated  from t h e  C P I  log  i n  appendix A8. PVT 

p r o p e r t i e s  were t aken  from t h e  Core l ab .  r e p o r t  

RFLA 80147 based on a  sample taken du r ing  t h e  DST. 

The a n a l y s i s  of t h e  DST c a n  be found i n  appendix A 2 .  



4.3 DST no. 3  

The w e l l  w a s  p e r f o r a t e d  i n  t h e  Rannoch member of t h e  

Brent  format ion from 1904 m RKB t o  1910 m RKB. 

4.3.1 Analysis  of DST no. 3  ..................... 
The Horner method w a s  used t o  ana lyse  t h e  DST. The 

a n a l y s i s  i n d i c a t e  a pe rmeab i l i t y  t h i c k n e s s  o f  

100464 n d ' f t ,  a  pe rmeab i l i t y  of 362 and a t o t a l  s k i n  

f a c t o r  of + 10.6. The n e t  pay t h i c k n e s s  between 1854 m 

RKB and 1945 m RKB w a s  used i n  t h e  c a l c u l a t i o n  of t h e  

pe rmeab i l i t y .  The net.. pay t h i c k n e s s  i nc lude  t h e  Rannoch 

memeber and t h e  lower p a r t  of t h e  E t l v e  inember of t h e  

Bsent formation.  The pe rmeab i l i t y  o f  362 md c a l c u l a t e d  

from t h e  DST d a t a  compare e x c e l l e n t  wi th  t h e  

pe rmeab i l i t y  o f  385 md es t imated  by log /co re  a n a l y s i s .  

The c a l c u l a t e d  s k i n  f a c t o r s  suppor t  t h e  n e t  pay 

t h i c k n e s s  used i n  t h e  a n a l y s i s .  The p a r t i a l  p e n e t r a t i o n  

s k i n  f a c t o r  is  es t imated  t o  + 46, t h e  t o t a l  s k i n  f a c t o r  

c a l c u l a t e d  from t h e  DST d a t a  is  + 10.6. This  i n d i c a t e  a 

l a r g e r  e f f e c t i v e  completion i n t e r v a l  than p e r f o r a t e d .  

The reason is probably poor cemerif bond and f l u i d  f low 

i n  t h e  annulus  between t h e  c a s i n g  and t h e  borehole .  

The DST i n d i c a t e  a  r e s e r v o i r  p r e s s u r e  o f  4509 p s i a  a t  

- 1857 m MSL. T h i s  p r e s s u r e  compare e x c e l l e n t  wi th  t h e  

RFT d a t a .  

A t h i c k n e s s  of 84.5 m ,  an average p o r o s i t y  of 30% and a 

water s a t u r a t i o n  of 17% was used i n  t h e  analyk;is. These 

d a t a  a r e  taken from t h e  CPI l og  i n  appendix A 8 .  PVT 

p r o p e r t i e s  were taken  from t h e  Core lab .  r e p o r t  

RFLA 80146 based on a  sample taken du r ing  t h e  DST. 

The a n a l y s i s  of t h e  DST can be found i n  appendix A 3 ,  



4.4 RFT a n a l y s i s  

The r e p e a t  fo rmat ion  tester was run and d a t a  were 

obta ined  from 1838 m RKB t o  1875 m RKB i n  t h e  Bren t  

fo rmat ion  and from 2086 m RKB t o  2131 m RKB i n  t h e  

Dunlin format ion.  Besides  t h e  r e p e a t  format ion tests, 

two format ion i n t e r v a l  tests (FIT) were run  i n  w e l l  

34/10-9. One t e s t  was performed i n  t h e  Bren t  fo rmat ion  

a t  1840 m RKB. The sample conta ined  hydrocarbones,  The 

o t h e r  test  w a s  performed i n  t e h  Cook member of t h e  

Dunlin format ion a t  2132 n RKB. The o b j e c t i v e  of t h i s  

test was t o  examine t h e  i n t e r v a l  wi th  regard  t o  a later 

d r i l l  stem t e s t .  But the sample conta ined  water and t h e  

DST no, 1 w a s  performed above t h i s  i n t e r v a l .  

n 
From t h e  RFT d a t a ,  a g r a d i e n t  pf 0.074 bar/m is 

e s t ima ted  i n  t h e  Brent  format ion.  The d a t a  compare w e l l  

w i t h  d a t a  from t h e  Brent  format ion i n  p rev ious  d r i l l e d  

w e l l s  on t h e  D e l t a  s t r u c t u r e .  

I n  t h e  Cook member of t h e  Dunlin format ion t h e  d a t a  

c o l l e c t e d  compare w e l l  wi th  t h e  d a t a  from w e l l  34/10-7 

i n  t h e  Dunlin and S t a t f j o r d  format ion.  The d a t a  from 

34/10-9 a r e  s c a t t e r e d ,  b u t  compalkd wi th  t h e  d a t a  from 

w e l l  34/1@-7 a g r a d i e n t  of 0.076 bar/m is es t imated  i n  

t h e  o i l  zone and a g r a d i e n t  o f  0,105 bar/m is es t imated  

i n  t h e  water zone, Because of t h e  s c a t t e r e d  d a t a  t h e  

OWC i s  a s u b j e c t  t o  d i s c u s s i o n ,  The d a t a  i n d i c a t e  an 

OWC between - 2080 m ElSL and - 2100 m MSL. 

Reservoi r  t empera ture  

The maximum recorded temperatures  recorded du r ing  t h e  

d r i l l  s t e m  t e s t s  were: 

84.4Oc a t  - 2081 n MSL DST no. 1 

8 3 . 3 O c a t  - 2062nMSL DSTno. 2 A  

76.8Oc a t  - 1882 m ElSL DST no. 3 

These tempera tures  are compared wi th  d a t a  from prev ious  

d r i l l e d  w e l l s  on t h e  D e l t a  s t r u c t u r e  i n  appendix AS. 



The d a t a  i n d i c a t e  a temperature of approx. 7 4 O ~  a t  

- 1900 m MSL and a temperature g rad ien t  o f  3.5O~/100 m 

i n  t h e  Brent formation. I n  t h e  Cook member of t h e  

Dunlin formation t h e  d a t a  i n d i c a t e  a temperature of 

approx. 81°c a t  - 2000 m MSL and a temperature 

g r a d i e n t  of  3.2°~/100 m. 

4.6 Samplinq 

The su r face  sampling and bottom hole  samples taken i n  

w e l l  34/10-9 a r e  l i s t e d  i n  appendix A 6 .  

The a n a l y s i s  of t h e  samples do not  compare w.ith d a t a  

from previous d r i l l e d  .+we1 1s. The a n a l y s i s  done by 

S t a t o i l  Production Laboratory a r e  l i s t e d  --in appendix A6.  

4 ..7' F r a c t u r e  t e s t  

Af ter  f i n i s h i n g  bottom hole  sampling on DST no. 3 a 

f r a c t u r e  t e s t  was performed. During t h e  bul lheading 

with water,  a f t e r  45 b a r r e l s  had been pumped, t h e  BHP 

reached 5562 ps ia .  This pressure  was h igher  than t h e  

expected f r a c t u r i n g  p ressu re  of t h e  formation. During 

t h e  i n j e c t i o n  test t h e  BHP s t e a d i i y  decreased. I t  i s  

the re fo re  -believed t h a t  t h e  formation was f r ac tu red  

dur ing  t h e  bul lheading at a pressure  of 5562 ps ia .  This 

p ressu re  corresponds t o  a equiva lent  mudweight of 

2.06 g/cc.  

The d a t a  co l l ec ted  during t h e  f r a c t u r e  t e s t  can be found 

i n  appendix A 7 .  
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BOTTOM HOLE PRESSURE REPORT 

Well 3 4 / 1 0 - 9  

SUMWARY OF THE RESULTS . 

PBU no. 2 Initial PBU 

Max recarded Temp. 8 4 . 4 O c  

Remarks 

The PBU no. 2 is analysed by using the maximum slope method. 

initial pressure calculation is very sensitive to changes in 

duction time and PVT data. No attempt was done to match the 

pressure abtained from the initial PBU by changing this data 

The 

pro- 

in 

PBU no. 2. The pressure estimated from the initial PBU is assumed 

to be more realistic. 





































WELL N O .  34/10-9 D S T  NO. I 

ZONE TESTED cook PERFS. 2103 m m  

TIME OPERATIONS 

PERFORATING 

Rigged up Schlumberger 

Ran i n  h o l e  w/CBL-VDL-GR 

Logged from 2127 m RKB f t o p  r e t a i n e r  loggerdepth)  

t o  2075 m RTKB w/repeat  s e c t i o n  

Good i s o l a t i o n  squeeze from 2097 m RKB t o  2118 

Out of h o l e  w/logging t o o l  

Ran i n  h o l e  w/perf. gun, 4 s h o t s  p r .  f o o t  82 s h o t s  

P e r f o r a t e d  2103 - 2109 m RKB 

Out of  ho le ,  a l l  s h o t s  f i r e d  

RAN TEST STRING 

S t a r t e d  t o  r u n  i n  h o l e  

S a t  packer  a t  2070 m RTKB 

S t a r t e d  p r e s s u r e  t e s t i n g  

Chicksan leaked on k i l l  s i d e  

APR-valve leaked - - 
H a l l i b u r t o n  choke manifold leaked,  

Changed w/Flopetrol  choke manifold 

Chicksans behind F l o p e t r o l  choke manifold leaked 

F i n i s e d  p r e s s u r e  t e s t i n g ,  r a n  t e s t  wi thou t  func t ion ing  

APR-n v a l v e  

INITIAL FLOW 

Opened master valve, .  WHP = 1675 p s i  

Opened F l o p e t r o l  choke manifold on 48 /64"  a d j u s t a b l e  

choke. 

Flowed back 4 . 2  b b l s  inc luded  t h e  compression of 

w a t e r  i n  tubing .  Est imated f low r a t e  t o  280 bbls/D. 

PE: 



WELL No. 3 4 / 1 0  - 9 DST No. 1 

ZONE TESTED PERFS.  2103 - 09 m RXB 

INITIAL BUILD UP 

Closed F l o p e t r o l  choke manifold f o r  i n i t i a l  build-up. 

SECOND FLOW 

Opened k i l l  va lve  w i t h  backpressure  on BJ-uni t  (1700 p s i )  

Bled o f  annulus p r e s s u r e  ( t r i e d  t o  c l o s e  APR-n va lve)  - - 
Bled of t u b i n g  p r e s s u r e  t o  z e r o  on BJ-unit  

WHP i n c r e a s e d ,  APR-n v a l v e  leaked.  

Closed k i l l  v a l v e  

Opened w e l l  on 10/64" a d j u s t a b l e  choke t o  s t o c k  tank 

Inc reased  t o  16/64" a d j u s t a b l e  choke t o  s tock  tank 

Inc reased  t o  20/64" a d j u s t a b l e  choke t o  s t o c k  tank 

O i l  and gas  s l u g s  t o  s u r f a c e  ( s t o c k  t ank)  

Mud t o  s u r f a c e  

Bypassedstock t ank ,  f low d i r e c t e d  t o  burners  - - 
I n j e c t e d  d i e s e l  i n  f low stream 

Increased  t o  24/64" a d j u s t a b l e  choke 

Changed t o  24/64'' f i x e d  choke, WHP decreased from 

500 t o  100 p s i ,  mainly gas  flowed t o  burners .  

Changed t o  24/64 l' ad j u s t a b l e  choke 

Choked back t o  20/64" 

Choked back t o  16/64" 

BSW i nc reased  t o  45% sediments ,  VERY f i n e  g ra ined  * 
Flowed through s e a p r a t o r  no measurements due t o  low flow 

r a t e s .  

Increased  t o  20/64" a d j u s t a b l e  choke. 

Impossible  t o  g e t  o i l  r a t e s  a t  s e p a r a t o r  (uns tab le  flow 

c o n d i t i o n s ) .  

* The i n c r e a s e  of  BSW b a r e l y  shows on t h e  o r i g i n a l  c h a r t ,  

probably because it l a s t e d  j u s t  f o r  an i n s t a n t .  

PE: 



TIME 

DIARY OF 

COMMENTS : 

WELL No. 34/10-5) D S T  No. 1 

Z O N E  TESTED Cook PERFS.  2103 - 09 m RKB 

OPERATIONS 

Flowed to stock tank, 

Estimated oil rate 337 STB/D and gas rate equal to 100 

MSCF/D 

Bypassed separator and stock tank. 

SECOND BUILD-UP 

Closed choke manifold for surface shut-in. - - 

Finished build-up period. -< 

Flushed surface lines and bullheaded "/mud. 

POOH w/teststring 

Gauges to surface 

All recorder worked OK, 

But Lynes 314 (0 - 5000 psi) overpressured (max, BHP = 

6200 psi) during pressure test of APR-n valve. 

Test ended. 

, , 

PE: 



APPENDIX A 2 ,  DST no. 2 and 2A 

DST a n a l y s i s  

Pressure ,  choke and flowdiagram 

Rate d a t a  

Layout of t e s t s t r i n g  

Gauge arrangement 

Diary of events  DST no. 2 

Diary of events  DST no. 2A 

Page 



BOTTOM HOLE PRESSURE REPORT 

W e l l  34 /10-9  T e s t  n o .  DST n o .  2A 

T e s t  Date 21 . -22 .6 .80  D a t e  of a n a l y s i s  1 9 - 1 1 - 8 0  

G a u g e  n o .  L y n e s  DMR 3 1 2 ,  1 1 3 6  

SUMMARY 06 THE RESULTS . - - 
S 

M a x  r e c o r d e d  Temp. 83.3Oc 

R e m a r k s  

























D I A R Y  OF 

TIME 

16:30 

17:43 

18:15 

18:30 

08: 00 

08:03 

08:09 

11 :oo  

11:51 

1 4 :  15 

1 4 :  l 6  

14:27 

1 4 :  30 

WELL No. 34110-9 D S T  No. 2 

Z O N E  TESTED 
Cook 

P E R F S .  2084 - 90 m RKB 
ref. FDC/CNL 

PERFORATING 

Rigged up Schlumberger f o r  pe r fo ra t ing  

Perfora ted 2084 - 90 m RXB, 82 shoots ,  4 sho t s  p r .  f oo t .  

Perfora t ing gun t o  sur face ,  a l l  sho t s  f i r e d  

RAN TESTSTING 

S ta r t ed  t o  run t e s t s t r i n g  

- - 
Finished pressure  t e s t i n g ,  OK. 

Opened APR-n valve ,  WHP = 360 p s i  

Pformation - P hyd . W 1700 -. 1800 p s i  

i . e . sandscreen plugged o r  

APR-n valve no t  open 

Open choke manifold, WHP = 0 

Open and c l o s e  APR-n valve 

Tried t o  i n j e c t  t o  formation, max. WHP = 4800, 

no in j ec t ion .  Bled of pres"s%re , 
unseated packer,  s a t  packer, 

Pressure  t e s t e d  chicksan, leaked i n  choke manifold 

Tr ied  t o  open APR-n valve,  packer leaked 

Unseated and s a t  packer again,  

Pressure  t e s t i n g  chicksans 

Leak i n  S.T.T. (Equia l iz ing valve  on manual master va lve ) .  

Leak repa i red  by i n s t a l l i n g  needle valve  

Pressure t e s t e d  chicksans t o  5000 OK. 

Opened master valve ,  closed k i l l  va lve .  

Pressured up annulus 1 7 0 0  p s i  

(Surface pressure  reading 70 p s i )  

Bled of pressure .  

COMMENTS : 

PE:  



D I A R Y  OF 
E V E N T S  

DATE TIME 

A2-15 
---- -- -- 

WELL No. - - DST No. 7 

ZONE TESTED Cook PERFS.  2084  - 90 m RKB 

OPERATIONS 

Pressured up tubing (4000  psi) 

Bled off pressure 
Pressured up tubing 4000 psi 

Bled off pressure 
Wellhead pressure 720 psi 

Increased annulus pressure in 200 psi increments 

Sheared APR-A (2500 psi) reversed out 

POOH . - - 

Tested screen for plugging by injecting water. Only 

afewpores on one side of screen communicated. Otherwise 

plugged. 

Max. press. obtained: 200 psi 

CONCLUSION 

Bottom hole pressure checked, and APR-n valve functioned. 

i.e. sandscreen plugged. I 

* 

The sandscreen was then changed with perforated tubing 
U 

and the test was numbered 2A. 

COMMENTS : 

PE: 



D I A R Y  OF 
E V E  NTS 

DATE 

20.6.' 

TIME 

-- 
WELL No. 34/10 - Q D S T N o .  2~ 

Z O N E  TESTED Cook PERFS,  2084 - 90  m RKB 

OPERAPI ONS 

Ran GR - CCL 

PERFORATING 

Loaded p e r f o r a t i n g  gun and rigged up Schlumberger 

X I H  W/ per f  . gun 

Rigged up Schlumberger 

RI3 w/perf . gun 

Per fo ra ted  2084 - 90 m RKB 
(. a l s o  pe r fo ra ted  f o r  DST no. 2 ) 

Per f .  gun t o  sur face .  A l l  s ho t s  f i r e d  
RAN TEST STRING 

S t a r t e d  t o  R I H  w / t e s t s t r i n g  

S t a r t e d  p ressure  t e s t i n g  
-- -3 

Finished p ressure  t e s t i n g .  OK. 

APR-fi would no t  open with annular  p ressure  1700 p s i  and 

,2000 p s i  

Unseated pakcer 

Seated packer 

FIRST FLOW PERIOD 

Opened APR-n valve  

WHP = 1625 p s i  

Opened ~ a l l i b u r t o n  choke manifold on 2 4 / 6 4 "  t o  burner 

Mud t o  su r f ace  

Gas t o  su r f ace  

O i l  t o  su r f ace  

Flowed through separa to r  

S t a r t e d  measurements on s epa ra to r  

COMMENTS : 

PE: 



DIARY OF 
- E V E N T S  

DATE TIME 

WELL No. 7 4 / 1 0  - 9 D S T  No. 2~ -- 

Z O N E  TESTED CO0k 2084 - 90 m r< PERFS.  
r e f .  : FDC/CNL- 7 

OPERATIONS 

Flowed t o  stocktank t o  check o i l  r a t e  

( Meter f ac to r  = 0 .84  stock- tank bbl&/sep.bbls ) 

.... 
Bypassed separator  

Changed choke t o  32/64" 

Flowed through separator  

FIRST BUILD-UP PERIOD 

1 7  : 281 Closed APR-n valve f o r  build-up 

17:3 Closed choke manifold 'l 
- 4- 

. - BOTTOM HOLE SAMPLING 

WHP * 1278 

Lubricator i n  der r ick  

0 1 : 4  Opened APR-n valve 1 WHP = 2635 p s i  

01:4  Opened on 8/64" f ixed  choke, flowed gas t o  tank 1 
O i l  t o  tank 

Rate ca. 430 STB/D 

0 2  : 24  Flowed through separator  

0 2 : 2  Flow establ ished through seaparator  

02:4  Closed choke manifold 4 
Tried t o  c lose  lub r i ca to r  without success. 

COMMENTS : 

PE: 



D I A R Y  OF 
E V E N T S -  

DATE - 

22.6  

T IME 

WELL No. 3 w - 9  D S T  N o . 2 A  

ZONE TESTED PERFS. 2084 - 90 m n 

r e f .  :FDC/CNL-"' 

OPERATIONS 

3pened choke 8 / 6 4 "  

Fried t o  c l o s e  lub r i ca to r  no success 

Zlosed choke 

3pened choke 

Tried t o  c l o s e  lub r i ca to r  no success.  

Closed choke manifold 

Closed master valve 

Dpened choke manifold bled of f  pressure  t o  1 0 0  p s i  

Closed choke manifold. Observed f o r  pressure bui l -  

up, OK. 

Opened k i l l  & swab valves t o  2400 p s i  pr .  t e s t  OK: 

Closed k i l l  valve  

Opened master valve 

WHP = 2585 

RIH with bottomhole samplers 

Stopped running i n  due t o  leak i n  F lope t ro l  s t u f f i n g  

Not a b l e  t o  r e p a i r  -*- 

S t a t e d  t o  p u l l  ou t  of hole 

Samplers a t  surface  

Closed master valve 

Repaired s t u f f i n g  box and made ready t o  RIH. 

S t a r t e d  c locks  i n  samplers 

Opened k i l l  l i n e  

Pressure up t o  2320 p s i  

Opened master valve ,  

closed k i l l  valve and bled of f  pressure .  

R I H  w/samplers 

Opened w e l l  on 8/64" choke t o  tank. 

Flowed through separator  

Samplers c losed 

Bypassed separa tor  

PE: 



COMMENTS : 

WELL NO. 34/10-9 D S T  N o - ~ A -  

Z O N E  TESTED Cook P E R F S .  2084 - 90 m W 

r e f .  : F D C ! / C u  - 
O P E R A T I O N S  - 

Closed choke manifold 

WHP = 2580 

S t a r t e d  POOH wi th  samplers 

S t u f f i n g  box leaked 

Fixed l eak  

Continued p u l l i n g  ou t .  

Samplers a t  surf-gce 

Closed master  va lve  

Bledoff p ressure  a t  choke 

WHP = 0 p s i  above master  va lve  

Rigged down wi r e l i ne  equipment 

Both samplers checked f o r  l e aks ,  bo th  OK. 

S t a r t e d  t o  p u l l  t e s t s t r i n g  

Pressure  recorders  a t  su r f ace ,  Lynes and Hal l ibur ton 

recorders  OK, Sperry Sun computer f a i l u r e ,  impossible 

t o  read da t a .  
---- 

PE: 



A P P E N D I X  A 3 ,  DST no. 3  

DST a n a l y s i s  

P re s su re ,  choke and f lowdiagram 

R a t e  d a t a  

Layout of t e s t s t r i n g  

Gauge arrangement 

Diary of e v e n t s  

Page 



BOTTOM HOLE PRESSURE REPORT 

T e s t   at&^ 80 D a t e  of a n a l y s i s  21 * l 1  - 8 0  

SUMMARY OF THE RESULTS . - - 

Max recorded Temp. 76. ~ O C  

R e m a r k s  





























WELL No. 34/10-9 DST No. 3 
Bren t  1904 7 10 m RI 

Z O N E  TESTED PERFS. 
r e r  . ~'L)c/T=NL - (SIX 

O P E R A T I O N S  

PERFORATING 

S t a r t e d  t o  r i g  up Schlumberger 

R I H  W/ gun 4 s h o t s / f o o t  

P e r f o r a t e d  1904 - 1910 m RKB 

Out of h o l e ,  a l l  s h o t s  f i r e d  

RAN TESTSTRING 

S t a r t e d  R I H  w / t e ' s t s t r i n g  

F in i shed  p r e s s u r e  t e s t i n g  

S a t  packer. 

- - 
FIRST FLOW PERIOD 

Opened APR-n v a l v e  

WHP = 1660 p s i  

Opened w e l l  on 32/64" choke 

Choked back t o  24/64" choke 

Mud t o  s u r f a c e  

Gas t o  s u r f a c e  

Lighted f l a r e  

O i l  t o  s u r f a c e  

WHP = 2155 

WHP = 2159 

Flowed through s e p a r a t o r  

Flowed t o  s tock tank  

Bypassed s tock tank .  

COMMENTS : 

PE: 



D I A R Y  O F  
E V E N T S  

DATE TIME 

1 5 :  4 5  

l 6  : 0 0  

1 6  : 2 5  

1 6 : 4 0  

1 6 : 4 3  

1 6 : 4 5  

1 8 : 0 5  

1 8 : 3 0  

18: 3 5  

19-: 5 5  

2.1 : 0 5  

2 1 : 3 3  

21 :35  

2 1 :  38 

0 4 . 0 5  

0 4 . 0 8  

0 4 .  ii 
0 4 . 2 1  

0 4 - 3 3  

0 4 . 1 6  

OS. 4 2  

0 5 . 5 2  

0 6 . 0 3  

0 6 . 0 7  

0 6 . 3 3  

WELL NO. 34/10-9.  D S T  NO. 3  

ZONE TESTED Brent PERFS.  1 9 0 4  - 1 9  m RKB 
rer .kVu~'fCPJL 

OPERATIONS 

SAMPLING AT SEPARATOR 

S t a r t e d  PVT s a m p l e  no. 1, 

F i n i s h e d  s a m p l i n g  

S a k a r t e d  PVT s a m p l e  no. 2. 

F i n i s h e d  sampling 

B y p a s s e d  separa.tor 

C h a n g e d  t o  3 2 / 6 4 "  choke, WHP = 1 9 6 5  p s i  

F l o w e d  through separator 

F l o w e d  t o  tank 

B y p a s s e d  S t o o k t a n k  

Statrted t a k i n g  e m u l s i o n  sample on separator ( 2 0  l) 

F i n i s h e d  t a k i n g  s a m p l e  

B y p a s s e d  separator 

C l o s e d  APR-n valve 

C l o s e d  c h o k e  m a n i f o l d  for  b u i l d - u p  

WHP = 1 0 1 1  

BOTTOM H O L ~  SAMPLING 

WHP = 1 1 1 0  

O p e n e d  APR-N. WHP = 2 5 1 0  

O p e n e d  on 8 / 6 4 "  c h o k e ,  f l o w  t o  f la re  

O i l  t o  s u r f a c e  

WHP = 2 3 7 0 .  W e l l  s l u g g i n g .  W a i t  f o r  s t a b i l i z e d  f l o w  

F l o w e d  t h r o u g h  separator .  U n a b l e  t o  g e t  s table f l o w  

By?asse;! separator. TTaiter7 f o r  s t a b i l i z e ?  f l o w .  

F l o w e d  s t a b l e  enough. 

C l o s e d  w e l l  i n  a t  c h o k e  m a n i f o l d .  WHP = 2 4 3 0  p s i  

C l o s e d  l u b r i c a t o r .  B l e d  off  surface p r e s s u r e  w i t h  c h o k e  

t o  5 7 5  p s i .  OK.  

B l e d  off  o n  c h o k e  t o  z e r o  WHP. 

M o u n t e d  l u b r i c a t o r  

COMMENTS : 

PE: 



D I A R Y  OF 
E V E N T S  

DATE 

WELL No. 34/10-9 D S T  No. 3 

Z O N E  T E S T E D  Bkent PERFS .  1994-191-0 

O P E R A T I O N S  

Opened swab and k i l l  va lve .  Pressured  up with BJ-pump 

t o  WHP = 2190. P ressu re  dropped probably due t o  a i r  i n  

system. 

Closed k i l l  va lve  

Opened l u b r i c a t o r .  WHP = 2440. R I H  wi th  samptlers. 

Stopped 182.0 m 
Opened w e l l  on 8/64" choke flowed t o  f l a r e  s l u g  flow 

Flowed- t o  separa.@r. a i l  r a t e  300 bbls /day  

Bypassed sepaxator  

Closed choke manifold P' 

S t a r t e d  t o  p u l l  o u t  wi th  samplers .  Wire l ine  q o t  s tuck  i n  

s t u f f i n g  box s e v e r a l  t i m e s  from 160 m and up. 

Closed l u b r i c a t o r  va lve .  S l e 2  ofF ? r e s s u r e  o~ choke 

Disconnected F l o p e t r o l  l u b r i c a t o r .  

Rigged down w i r e l i n e .  checked BY samplers ,  OK 

BULLHCADI3G W I T H  VJATER 

AND FRACTURE: TEST 

S t a r t e d  bu l lhead ing  

F i n i s h e d  bul lheading  

S t a r t e d  f r a c t u r e  t e s t  

F in i shed  f r ac tuxe  t e s t  

S t a r t e d  t o  p u l l  o u t  of h o l e  with t e s t s t r i n g  

P r e s s u r e  r ecorde r s -a ' t  s u r f a c e ,  a l l  OK 

excep t  Sperry Sun MRPG no. 0043 due t o  p lugg ing  W/ mud. 

COMMENTS : 

PE: 



APPENDIX A4, RFT and FIT d a t a  34 /10-9  

RFT d a t a  34 /10-9  Bren t  

- RFT d b t a  34 /10-9  Cook 

FIT d a t a  34 /10-9  

RFT d a t a  p l o t t e d  vs .  d e p t h  

RFT d a t a  from w e l l  34 /10-9  compared 

with  d a t a  from prev ious  d r i l l e d  w e l l s  

Page 



RFT data, 34/10-9 Brent  

Corr . 
Deptki 

( m  MSL) 

- 1813 
-- 1816 
-. 1817 

-- 1817 

- 1822 
-. L830 

-. 1835,s 

- 1838 
- 1842 
- 1845,s 
- 1847,5 
- 1850 
- 1856,5 
- 1863 
- 1869 
- 1882 
- 1898 
- 1907 
- 1919 
- 1925 

p r e s s u r e  

(p5i4 



RFT data 34/10-9 Cook 

Depth 

(m MSL) 

Corr , 

pressure 

(ps iq  j 



FORMATION INTERVAL TESTS 

? 

FIT NO 1 Sampled a t  2132 m RKB 

The drawdown was approximately 80 p s i  

dur ing  sampling wi th  f i n a l  s h u t  i n  of 

4866 p s i .  Sample b l e d  on r i g .  Chamber 

conta ined  water .  

Pf = 0.25 

]JaC1= 17500 

TH = 180 ppm 

Ran two Sperry  - Sun ganges. (SPG 113, 

15  sec. mode, 10000 p s i  - SPG 2 6 6 ,  30 s e c .  

mode 10000 p s i . )  

F I T  NO 2 Sampled a t  1840 m RKB 

Segregated sample at tempted wi th  Sperry - 
Sun p r e s s u r e  r e c o r d e r s  a t t a c h e d  - - (SPG 113, 

15 sec. mode, 8000 p s i  - SPG 266, 15 sec .  

mode, 8000 p s i  1 .  Sur face  monitor ing of 

p r e s s u r e  i n d i c a t e d  drawdown, b u t  plugging. 

No f i n a l  bui ldup seen  on e i t h e r  chamber. 

G a s - b l e d  o f f  while  dismounting Sperry - 
Sun ganges.  Chambers were s e a l e d  and s e n t  

t o  S t a t o i l  PVT - l a b .  
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A4-6 
R F T  OG DST DATA 34/10 DELTA 

1 COOK FM. 34110-7 

0.076 bar / m  

STATFJORD FM. 34/10-7 

A ,  
\ COOK FM. 34/10-9 
\ 

RENT FM. 34/10 - 11314,51618 0g9 
\ 

- -  A\\ 
OOK FM. 34/10 - 3 

TATFJORD FM. 34/10-1 

DST DATA 

34/lO- 1 V Gradient: 0.105 bar/m 

\ 
\ 
\ 

32 5 33 5 345 BARG 

I I l 

30 4600 4800 5000 PSlG 



A P P E N D I X  A 5 ,  R e s e r v o i r  t e m p .  Page 

Reservoir t e m p e r a t u r e  3 4 / 1 0  - D e l t a ,  B r e n t  A 5 - 2  

R e s e r v o i r  t e m p e r a t u r e  3 4 / 1 0  - D e l t a ,  C o o k  A 5 - 3  



AS-2 

34/10 - BRENT 

X SPERRY - SUN 

0 LYNESDMR 

1 
I * 1 

. , 66 67 68 69 70 71 72 73 74 75 76 ?7 

TEMP. (OC) 



34/10 - COOK 

SPERRY - SUN 

0 LYNES DMR 

0 8  
DST 2A 

DST 1 

75 76 77 78 79 80 81 82 83 84 85 

TEMP. (OC) 



APPENDIX A6, Sampling 

Wellhead sampling, DST no. 1 

Surface sampling, DST no. 2A 

Bottomhole sampling, DST no. 2A 

Wellhead sampling, DST no. 2A 

Surface sampling, DST no. 3 

Bottonhole sampling, DST no. 3 

Wellhead sampling, DST no. 3 

Reservoir fluid properties of 

samples from Cook 

Reservoir fluid properties of 

samples from Brent 

Page 



WELLHEAD SNIPLES 

34/10-9 TEST NR. 1 
WELL NO: ----I-------- ,--,,,,, ---------m-------- 

2.103 - 09  m RKB 15 - 16/6-80 
INTERVAL. 

-------------------__. 
DAT *--------------- ------ - 

TIME 1 PLACE I DESCRIPTION 

15 :30  I Goose n e c k  I l l o i l  sample 
I 

Goose n e c k  
I 

22: 00 Goose n e c k  1 1  I( 

Goose n e c k  

S t o c k  - t a n k  

S t o c k  t a n k  

1 1  !l 

o i l  s a m p l e ,  1 bbls 

o i l  s a m p l e ,  2 jerry ems 

02:OO S e p a r a t o r  2 X 1 1 a lum.  bag w j  gas 



SURFACE SAMPLING AT SEPARATOR 

DST NO 2 A ( 2 0 8 4  - 2 0 9 0  m RKB) 

SAMPLE No TYPE OF SAMPLE 

E m u l s i o r i  ( 5  1 )  

I 1  

O i l  

G a s  

0 il 

G a s  

TRANSFER TIME 

2 0  min 

15 min 

15 min 

15 m i n  

15 min 

15 min 

BOTTLE Nc 

(FROM FLOPETROL ON R I G )  

DATE~/TIME 

1 7 4 0  p s i  

1 7 6 0  p s i  

2 8 5 0  p s i  a t  1 6 1 ° ~  

2 9 2 0  p s i  a t  1 6 1 ° ~  

BOTTLE NO 

WELLHEAD SAMPLES 

1 2  X 1 1 o i l  s a m p l e s  f r o m  goose neck 

OPENING PRESSURE 

1 barrel 7 

E S T I M T E D  PB AT RES. COND. 

1 x 1 0 1  
f r o m  separator 

1 x 2 0 1  



SURFACE SAMPLING ON SEPARATOR 

DST no.  3 ( 1904-1910 m RKB )' 

SAMPLE NO. T Y P E  O F  SAMPLE 

O I L  

GAS 

O I L  

GAS 

EMULSION 

TRANSFER T I M E  

min  

min  

min 

m i n  

hour 

BOTTOM HOLE SAMPLING 

BOTTLE NO. 

09 .15  1 13266b149 1 1980 p s i  a t  58OF 1 3220 p s i  a t  166OF 

ESTXMATED P B  AT RES . COND: 

(From F l o p e t r o l  o n  r i g )  

DATE/TIPIIE 

1960 p s i  a t  5 8 O ~  3230 psi a t  166OF 

WELLHEAD SAMPLES 

BOTTLE NO. 

1 2  X 1 1 o i l  s a m p l e s  f rom gooseneck 

1 X 10 1 jerrycan o i l  
1 X 20 1 - - - - - U  ----- - s e p a r a t o r  
1 b a r r e l  o i l  

O P E N I N G  PRESSURE 



I 

STATOIL PRODUCTION LABORATORY 
i 

J 

R e s e r v o i r  f l u i d  propert ies  of samples f r o m  c o o k  

l 
jBHS N o .  3 4 

B o t t l e  N o .  1 3 2 6 6 / 6  2681 /44  
1 

' F o r m a t i o n  temp. ('C) 73 .0  73.0  1 

I n i t i a l  f l u i d  pressure ( b a r )  334  334 

1 sued : 

1 1 9 .  9 .80  
i ~ j i e : ~ ~  50 D& 34/10m3 
l 

1 050-PS.17.04 

l 

Components  

i 
i N Ltrog-en 

C a r h o n d i o x i d  
1 

Report: 

1 Methane 

1 
RESERVOIR FLUID STUDY 

STATOIL WELL 34/10-9 

BOTTOM.HOLE SAMPGES 

E t h a n e  
t P r o p a n e  
l 

PVT-20 
Page: 

i s o - b u t a n e  

n - b u t a n e  

' i s o - p e n t a n e  

; n - p e n t a n e  

H e x a n e s  

, Heptanes + 

! 

C,+ m 0 1  w t .  238  
f 

1 C,+ d e n s i t y  (g/cc) 0 .861  

l 

I prf d e n s i t y  res. f l u i d  ( g / c c )  : 0.710 

B u b b l e  p t . ,  ( B a r )  : 1 9 2  

i 
i CO S (3'  , ( v o l / v o l / b a r  x 1 0  ) : 1 6 . 8  

3 3 (1) 
> G o r ,  (SM / M  ) : 111 

3 3 
I Bo, ( M  /M ) ( 2 )  : 1 . 3 4 8  

1 po  d e n s i t y  o f  o i l ,  ( g / c c )  : 0 .8502  

yg, g r a v i t y  o f  gas : 0 . 8 0  

M o l  w e i g h t  s t o c k  tank o i l  : 222 



l 

STATOJL PROOUCTION L A B O R A T O R Y  

RESERVOIR FLUID STUDY 

STATOIL WELL 34/10-9 

Rese rvo i r  f l u i d  p r o p e r t i e s  o f  samples.  B r e n t  

8 

1 050-P5.17.04 

JBHS NO. 

B o t t l e  N o ,  

/ ~ o m a t i o n  temp. ('C) 
1 
I n i t i a l  f l u i d  p r e s s u r e  ( b a r )  

i 

Companents 

BOTTOM HOLE SAMPLES 

l ~ i t r o g e n  
1 

Carborrdioxid. 

l 
Ethane  

Propane 

1 i so -bu tane  

, n-butane 

; iso-pentane 

n-pentane 

/ Hexanes 

Heptanes + 

l 

C7+ m01 w t .  

I C  d e n s i t y  ( g / c c )  i 7+ 

1 %rP d e n s i t y  r e s .  f l u i d  ( g / c c )  : 0.752 

' Bubble p t . ,  (Bar)  : 209.5 

1 CO ( 3 )  , ( v o l / v o l / b a r  x 10') : 16.2 
1 

3 3 (1) Gor, (SM / M  ) 97 

3 3 
' B o ,  (M / M  ( 2 )  : 1.277 

PO d e n s i t y  of o i l ,  ( g / c c )  : 0.8715 

yg,  g r a v i t y  of g a s  : 0.75 

'Mol  weight  s tock  t a n k  o i l  : 237 



APPENDIX A 7 ,  F r a c t u r e  test  

F r a c t u r e  t e s t ,  34/10-9, DST no. 3 

Page 

A7-2  



FRACTURE TEST 

34/10-9 , DST # 3 
.. 

Afte r  f i n i s h i n g  bottomhole sampljng, t h e  w e l l  was b u l l -  

headed wi th  water .  WHP decreased  dur ing  bul lheading  

u n t i l  it inc reased  t o  2800 p s i  a f t e r  45 b a r r e l s  had 

been pumped. slowed down pumprate to-- 0.32 bbls/min, 

and s t a r t e d  i n j e c t i o n  test. 

See enclosed  t a b l e s  and p l o t  f o r  i n j e c t i o n t e s t  d a t a .  

The formation w a s  f r a c t u r e d  a t -  12..17 p m , a f t e r  45 

b a r r e l s  had been pumped. This  can be' seen on t h e  pressure  

- t i m e  p l o t .  The BHP has  a peak of 5562 p s i ,  which 

i s  g r e a t e r  than  t h e  e s t ima ted  f r a c t u r e  p r e s s u r e  of 

5492 p s i .  From then on t h e  BHP s t e a d i l y  dec reases .  

The WHP i n c r e a s e s  dur ing  t h e  i n j e c t i o n  testciue t o  f r i c -  

t i o n  l o s s  i n  t h e  tubing.  

A p l o t  of WHP versus  b a r r e l s  pumped can n o t  be used,  

due t o  t h e  e f f e c t  of f r i c t i o n  l o s s  and t h e  f a c t  t h a t  

t h e  formation w a s  f r a c t u r e d  a t  the -  s tart  of t h e  i n j e c -  

t i o n  test .  

Ca lcu la ted  f r a c t u r e  g r a d i e n t  from maximum bottomhole 

pressure :  5562 p s i  X 10 



R e a l  C u m . i n j .  R a t e  
T i m e  ( b b l s )  (bb l /min )  

BULLHEADING 

FE&CT'URE T E S T  

WHP 
L y n e s  #l136 C o m m e n t s  

Stage 1 

1 

1 

2 

2 change rate 

2 

2 change rate 

3 

3 

3 

3 change rate 



Real Cum. i n j  . Rate WHP 
Time (bb l s )  (bbl/min) Lynes ~ 1 1 3 6  

* )  Problems g e t t i n g  second pump s t a r t e d .  

Measured time t o  pump 5 b a r r e l s .  

* * )  Stage 7 l a s t e d  5 minutes. Two ind iv idua l  

r a t e  measurements each gave N" 6 bblslmin.  

Comments 

Stage 4 

4 

4 

4 

4 

5 change r a t e  

5 

5 

5 

5 

5 

5 

5 

6") 

6 

6 

6 



STAGE 

AVERAGE VALUES 

AVG. RATE 

(BBLS/MIN) 

AVG. WHP 

( P S I A )  ( P S I A )  





APPENDIX A8, C P I  log f o r  w e l l  34/10-9 Page 

C P I  log f o r  Brent 

C P I  log f o r  Cook 



L : 1 OE?W IWTERVAU. : :UI.m-t~.W M t C R l  

SCALE l r200 SUMMARY L O G  34/10-9 

DST DATA 

D S T .  3 1 - m '  
I N T E R V A L  . 1 9 0 4  - 1910 LOCATION N B  ELEVATION 25 m STATUS 
CWOKE 112' 61' 12' 5 S . I  N WATER DEPTH 2 0 3 m  SPUOOED 2 4 / 3  - 1 9 8 0  l l RIG RELEASED 3 1  7- 1980 
GAS I 6 .  IO'SVIO PLUGGED AND ABANDONED 



GRRPHICAL LOG-PRESENTRTION 
WELL : 34frO-9 DEPTn ~NTERVFILL : 2075. 00-2175. 00  HETE ER^ 

ENGINEER : THY SCf4I.E 1 : 200 
ORTE: lt.57.59 28 WCUST 1980  

COOK-MCtlBER ?4lCRP-P3RfI¶lT7 CONMI' l  

USING I I O R B G E N  IHOEX ONO C.E.C. 

p PM U l d T  r.u S-, [~oTI.~.. VCL 'ORJ. m 

PHI(EFP-- 
a.. DPOR .. nu 


