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34/10-17 was t h e  f i r s t  well t o  be d r i l l e d  on t h e  Beta s t r u c t u r e  

i n  block 34/10. The w e l l  reached i t s  t o t a l  depth a t  3466 m RKB 

i n  rocks of T r i a s s i c  age. 

Hydrocarbons were encountered i n  t h e  Brent  sands (2685 - 2993 rn) 

of middle J u r a s s i c  age. 

Af te r  s e t t i n g  t h e  9 5/8" cas ing  a t  2580 m RKB, t h e  w e l l  was 

d r i l l e d  with an  8.5" b i t  t o  3015 m RKB. An in te rmedia te  logging 

run was performed, inc luding  t h e  FMT. The o b j e c t i v e  was t o  

d e f i n e  p ressu re  gradients, f l u i d  c o n t a c t s  and o b t a i n  formation 

f l u i d  samples. 

A 7" l i n e r  was then  run t o  3015 m RKB, t h e  w e l l  d r i l l e d  with a  

6 "  b i t  t o  TD,  and t h e  R4T run agaln  i n  o r d e r  t o  g e t  pore  

p r e s s u r e  information.  

The CDL/CNLog/GR has  been used f o r  depth c o r r e l a t i o n .  



2. RESULTS 

Two EMT-runs were completed i n  34/10-17. During t h e  f i r s t  run  

two s e t s  of s e g r e g a t e d  samples were t a k e n .  

The maximum p o r e  p r e s s u r e  i n  t h e  Bren t  fo rma t ion  was e s t i m a t e d  

t o  1.519 g/cm3 EMW a t  2685 m RKB by e x t r a p o l a t i n g  t h e  g a s  

g r a d i e n t  from r u n  no. 1. 

Due t o  t h e  u n c e r t a i n t y  of  t h e  c o r r e c t  o i l  g r a d i e n t ,  t h e  c o n t a c t s  

a r e  n o t  c l e a r l y  d e f i n e d ,  b u t  t h e  fo l lowrng  v a l u e s  are sugges ted .  

GOC : 2862 & 12 (m RKB) 

OWC 2914 2 4 ( m  RKB) 

AS t o  t h e  g r a d i e n t s  themse lves ,  bo th  t h e  g a s  and water g r a d i e n t s  
/ 
are r a t h e r  w e l l  d e f i n e d ,  wh i l e  t h e  o i l  g r a d i e n t  i s  more 

\ 

u n c e r t a i n .  The fo l lowing  v a l u e s  are sugges t ed  i n  t h e  Bren t  

sands  : 

G a s  g r a d i e n t :  0  . U l O  bar/rn (0.419 g / c m 3 )  
3  O i l  g r a d l e n t :  0 0480-0 .O6OO bar/m (0.49-0 6 1  g/cm ) 

3 Water g r a d i e n t ;  0 1006 bar/m (1 026 y/cm ) 

One s e g r e g a t e d  sample w a s  t aken  i n  t h e  o i l  zone,  and one 

s e g r e g a t e d  sample I n  t h e  g a s  zone. Both sets of samples were 

good, and p r e l i m i n a r y  r e s u l t s  are p r e s e n t e d  i n  t a b l e  4  and 5.  

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

e x c e l l e n t  p e r m e a b i l i t y  w i t h  l i t t l e  o r  no drawdown, wh i l e  

p r e t e s t s  i n  t h e  deepe r  s e c t i o n s  of  the  w e l l ,  ( r un  n o . 2 ) ,  

i n d i c a t e d  lower p e r m e a b i l i t i e s .  



3. RUN NO. 1 (Brent  sands) 

Run no. 1 was made i n  t h e  Brent  sands of middle J u r a s s i c  age. 

The members pene t ra ted  were T a r b e r t ,  N e s s ,  E t ive  and Rannoch. 

The r e s i s t i v i t y  and p o r o s i t y  logs  i n d i c a t e d  t h e  presence of  gas ,  

o i l  and water with t h e  c o n t a c t s  p a r t l y  masked by s h a l e  beds and 

p o r o s i t y  c o n t r a s t s .  

3 . 1  P r e t e s t s  

3.1.1. The Gas Zone 

The g r a d i e n t  i n  t h e  g a s  zone i s  well  def ined  and y i e l d s  a  

g r a d i e n t  of 0 0410 bar/m corresponding t o  a  f l u i d  d e n s i t y  i n  

t h i s  p a r t  of t h e  r e s e r v o i r  of  0.419 g/cm3 ( f i g u r e  3) . A l l  

p r e t e s t s  i n  t h i s  zone ( t e s t  no. 1 through 11) showed e x c e l l e n t  

permeabi l i ty  wi th  ve ry  c o n s i s t e n t  readings  f o r  both h y d r o s t a t i c  

and formation p ressu res .  

3.1.2. The O i l  Zone 

The a v a i l a b l e  d a t a  i n  t h i s  i n t e r v a l  are n o t  c o n s i s t e n t .  Th i s  i s  

p a r t l y  due t o  t h e  o p e r a t i o n a l  procedure during t h e  FMT-run. The 

i n i t i a l  program c a l l e d  f o r  2 2  p ressu re  p o i n t s  wi th  only  t h r e e  

p o i n t s  i n  what was assumed t o  be t h e  o i l  zone. During t h e  

recording t h e s e  t h r e e  p o i n t s  d i d  n o t  d e f i n e  a  good g rad ien t .  A 

d e c i s i o n  was made t o  complete t h e  program, p u l l  back t o  2869 m 

RKB, and t r y  t o  e s t a b l i s h  a  b e t t e r  g r a d i e n t  through t h e  o i l  zone 

by adding more p o i n t s  i n  t h e  i n t e r v a l .  The r e s u l t  was a  b e t t e r  

d e f i n i t i o n  of t h e  g r a d i e n t ,  b u t  due t o  a  h y s t e r e s i s  e f f e c t  on 

t h e  gauge, t h e  a b s o l u t e  p ressu re  va lues  d l d  n o t  correspond t o  

t h e  va lues  obta ined  i n  t h e  gas  and water zones. Hence, t h e  

f l u i d  c o n t a c t s  could  n o t  be taken d i r e c t l y  from a  p l o t  of t h e  

temperature c o r r e c t e d  d a t a .  

The g r a d i e n t  i t s e l f  a l s o  appears  t o  be wrong. The computed 

va lue  of  0.0484 bar/m correspondmg t o  a f l u i d  d e n s i t y  of  0.494 

g/crn3 i s  probably t o o  low ( f i g u r e  4 ) .  This  might be due t o  

t h e  h y s t e r e s i s  e f f e c t  aga in ,  bu t  temperature v a r i a t i o n s  could 



a l s o  be influencing t h e  r e s u l t s .  A look a t  t h e  h y d r o s t a t i c  

p r e s s u r e s  expressed a s  equ iva len t  mud weight (EMW) sugges t s ,  

t h a t  p r e t e s t s  25,26 and 2 7  g i v e  t o o  h lgh  p r e s s u r e s .  

This  l eaves  p r e t e s t s  28 and 29, g iv ing  a  g r a d i e n t  of 0.0582 
3  bar/m ( f l u i d  d e n s i t y  of  0  594 g /cn  ) .  Although it compares 

w e l l  wi th  t h e  pre l iminary  l abora to ry  r e s u l t s  g iv ing  a  f l u i d  

d e n s l t y  a t  r e s e r v o i r  conditions i n  t h e  range of  0.60 - 0 . 6 1  
3  g/cm , it should be used wi th  c a r e ,  a s  only  two p o i n t s  have 

been used f o r  de terminat ion .  

3.1.3 The Water Zone 

During t h e  f i r s t  series of p r e t e s t s  a  w e l l  def ined  g r a d i e n t  w a s  

ob ta ined  ( f i g u r e  6) . A va lue  o f  0.1006 bar/m corresponding t o  a 

f l u i d  d e n s i t y  of 1.026 c ~ / c m ~  seems reasonable.  During t h e  

second s e r i e s  of p r e t e s t s  t h r e e  ' po in t s  i n  t h e  assumed water zone 

were recorded,  of which two were recorded a t  t h e  same depth.  

A s  i n  t h e  o i l  zone t h e  g r a d i e n t  given appears  t o  be t o o  s t e e p ,  

0.0962 bar/rn o r  a water d e n s i t y  of  0.982 c ~ / c m ~  ( f i g u r e  7) and 

due t o  t h e  l i m i t e d  number of p o i n t s  recorded during t h e  second 

s e r i e s ,  t h e  r e s u l t s  obtalned durlng t h e  f l r s t  s e r i e s  of p r e t e s t s  

a r e  thought  t o  be r e p r e s e n t a t i v e  f o r  t h l s  zone. 

3.2 Sampling 

Two s e t s  of segregated  samples were attempted i n  t h i s  w e l l ;  one 

i n  t h e  assumed o i l  zone and one i n  t h e  g a s  zone. From an 

opera t iona l  p o i n t  of  view t h e  sampling was success fu l .  For both 

samples t h e  2 3 / 4  g a l l o n  chamber was bled o f f  on t h e  r i g  f l o o r ,  

while t h e  one g a l l o n  chambers were checked f o r  p ressu re  and then  

sea led  f o r  shipment t o  t h e  S t a t o i l  l abora to ry .  The r e s u l t s  from 

t h e  sampling a r e  shown i n  t a b l e s  4 and 5.  The r e s u l t s  from t h e  

l abora to ry  a n a l y s l s  will be presented  i n  a  s e p a r a t e  r e p o r t .  



3 . 3  Fluid  c o n t a c t s  

AS mentioned i n  s e c t i o n  3.1.2. t h e  problems involved i n  de f in ing  

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

c o n t a c t s . .  Small v a r i a t i o n s  i n  t h e  o i l  g r a d i e n t s  can cause  l a r g e  

s h i f t s  I n  t h e  f l u i d  c o n t a c t s .  This  i s  e s p e c i a l l y  t r u e  f o r  t h e  

gas-o i l  c o n t a c t .  

3 .3 .1 The Oil-Water Contact 

A s t ra ight - forward  p l o t t i n g  of p r e t e s t s  25 through 32, inc luding  

a l l  p o i n t s ,  y i e l d s  an o i l -water  c o n t a c t  (OWC) a t  approximately 

2910 m RKB. A s  i n d i c a t e d  i n  s e c t i o n s  3.1.2 and 3.1.3,  both  t h e  

o i l  and t h e  gas  g r a d i e n t s  a r e  t o o  s t e e p .  Gradients  

corresponding t o  denser  f l u i d s  would g i v e  an i n t e r s e c t i o n  of  t h e  

g r a d i e n t s  a t  a  deeper  l e v e l ,  and 2910 m RKB w i l l  be considered 

a s  t h e  upper l i m i t  f o r  t h e  OWC. However, combining t h e  o i l  

g r a d i e n t  def ined  by p r e t e s t s  28 and 29 with a  water g r a d i e n t  of 

0.1006 bar/m through p r e t e s t  30 a s  a p r e s s u r e  r e f e r e n c e  p o i n t ,  

t h e  r e s u l t i n g  OWC w i l l  be a t  approximately 2914 m RKB. 

Several  o t h e r  combinations of g r a d i e n t s  and p ressu re  r e f e r e n c e  

p o i n t s  have been p l o t t e d  y lv ing  c o n t a c t s  ranging from 2910 t o  

2918 m RKB. 

They a l l  r e q u i r e  more adjustments  on t h e  o r i g i n a l  d a t a  than  t h e  

two methods descr ibed  above, but  w i l l  have t o  be considered due 

t o  t h e  u n c e r t a i n t y  of t h e  c o r r e c t  g r a d i e n t  and a b s o l u t e  p r e s s u r e  

i n  t h i s  zone, 

A s  a  conclus ion ,  t h e  o i l -water  c o n t a c t  is  suggested t o  be 

between 2910  and 2918 rn RKB. 

3 . 3 . 2  The Gas-Oil Contact  

I n  o rde r  t o  d e f i n e  t h e  gas-o i l  c o n t a c t  (GOC) from t h e  a v a i l a b l e  

d a t a ,  seve ra l  assumptions have t o  be made. The r e s u l t i n g  GOC 

must be viewed with extreme c a u t i o n ,  a s  it w i l l  n o t  be a r e s u l t  

of d l r e c t  measurements. Information from o t h e r  sources  such a s  



c o r e s  and log i n t e r p r e t a t i o n  should be known be fo re  a  d e c i s i o n  

a s  t o  t h e  GOC i s  made. 

3  Assuming t h a t  t h e  o i l  g r a d i e n t  i s  0 . 0 5 8 2  bar/m ( 0 . 5 9 4  g/cm ) 

and t h a t  t h e  OWC i s  i n  t h e  range suggested i n  s e c t i o n  3 . 3 . 1 ,  a  

range f o r  t h e  GOC can be found by superimposing t h i s  o i l  

g r a d i e n t  on a p l o t  of t h e  gas  and water g r a d i e n t s  obta ined  

during t h e  f i r s t  2 2  p r e t e s t s .  The r e s u l t  i s  a GOC a t  2 8 5 0  m RIB 

us ing  an OWC a t  2 9 1 8  m RKB, and a  GOC a t  2 8 7 0  m RKB us ing  an OWC 

a t  2 9 1 0  m RKB. Using a  s t e e p e r  g r a d i e n t  i n  t h e  o i l  zone and t h e  

same range f o r  t h e  OWC w i l l  push t h e  GOC upwards i n t o  t h e  

l n t e r v a l  xor d r i l l s t e m  t e s t  no. 3  ( 2 8 3 5  - 2 8 4 5  n RKB), which 

produced gas  and condensate.  A g r a d i e n t  corresponding t o  a  

denser  f l u i d  I n  t h e  o i l  zone would push t h e  GOC downwards, but  

as t h e  g r a d i e n t  used is a l readey  towards t h e  dense end of  t h e  

range given i n  s e c t i o n  3 . 1 . 2 ,  t h e  lowest  GOC using a r e s e r v o i r  

f l u i d  d e n s i t y  of  0 . 6 1  w i l l  be a t  2 8 7 4  m RKB, us ing  2 9 1 0  

m RKB a s  t h e  OWC. 

The r e s u l t i n g  range f o r  t h e  gas-o i l  c o n t a c t  i s  t h e r e f o r e  taken 

a s  2 8 5 0  t o  2 8 7 4  m RKB. 

Combined with t h e  range f o r  t h e  O W ,  t h e  h e i g h t  of t h e  o i l  

column i n  t h i s  wel l  w i l l  be between 3 6  and 6 8  m.  

A p l o t  with t h e  suggested g r a d i e n t s  and f l u i d  c o n t a c t s  i s  

presented  i n  f i g u r e  2 .  



4. RUN NO. 2 

During run no. 2 of t h e  FT4T 5 p r e t e s t s  were at tempted.  P r e t e s t  

no, 3 was taken i n  a t i g h t i s h  formation,  which probably w a s  

supercharged l eav ing  two good p r e t e s t s  i n  t h e  Cook formation and 

two i n  StatE,ord.  P l o t t i n g  a g r a d i e n t  through t h e  Brent water 

zone and S t a t f j o r d ,  g i v e s  a g r a d i e n t  of 0.100 bar/m, o r  a water 

d e n s i t y  of 1.021 g/crn3 i n d i c a t i n g  t h a t  t h e s e  zones could 

belong t o  t h e  same p r e s s u r e  regime ( f i g u r e  1). The p ressu re  

regime i n  t h e  Cook sand seems t o  be s l i g h t l y  lower, with t h e  

Cook p ressure  p o i n t s  f a l l i n g  below t h e  Brent  - S t a t f g o r d  l i n e .  

The d i f f e r e n c e  between t h e  h y d r o s t a t i c  p r e s s u r e  i n  t h e  Cook and 
3 3 S t a t f ~ o r d  format ions  (E3IW = 1.456 y/cm v s .  1.452 g/cm ) 

, should i n d i c a t e  t h a t  t h e  p r e s s u r e s  i n  Cook i s  t o o  high o r  

S t a t f j o r d  t o o  low, s t r eng then ing  t h e  assumption of  a d i f f e r e n t  

p r e s s u r e  regime i n  t h e  Cook formation. 



br hydr . pr . 
before test 

bar 

I Well 34 /10-17  I 1 - 1  
F M T  DATA no. 1 

Formation %RENT 

!or. hydr. pr 
=fore test 

(g/cc) 

1 . 6 1 4  

1 . 6 1 5  

1 . 6 l 5  

1 . 6 1 4  

1 . 6 1 4  

1 , 6 1 4  

1 . 6 1 5  

2 . 6 1 4  

1 . 6 1 5  

1 . 6 1 4  

1 . 6 1 4  

1 . 6 1 5  

1 . 6 1 5  

1 . 6 1 3  

1 . 6 1 2  

1 , 6 1 2  

1 . 6 1 3  

1 . 6 1 3  

1 . 6 1 3  

1 . 6 1 3  

Zor . f o m t i o i  
pres . 
bar 

Clor . formatior 
pres . 
(g/cc) 

1 . 5 1 8  

1 . 5 1 4  

1 . 5 1 0  

1 . 4 9 1  

1 . 4 8 7  

1 . 4 8 3  

1. $ 7 8  

1 . 4 7 1  

1 . 4 6 6  

1 . 4 6 0  

1 . 4 5 8  

1 . 4 5 0  

1 . 4 4 5  

1 . 4 4 2  

1 . 4 3 4  
- 

1 , 4 3 3  

1 . 4 3 4  

1 . 4 3 2  

1 . 4 3 2  

1 . 4 3 2  

br.hydr.pr. 
if ter te s t  

bar 

4 2 6 . 0 1  

4 2 7 . 4 5  

4 2 8 . 9 7  

4 3 6 . 5 6  

4 3 7 . 8 7  

4 3 9 . 5 9  

441 .86  

4 4 4 . 9 0  

4 4 6 . 8 3  

4 4 9 . 3 1  

450 .76  

4 5 4 . 8 3  

4 5 6 . 5 5  

4 5 7 . 3 1  

4 6 2 . 8 2  

4 6 4 . 6 2  

4 6 5 . 5 1  

466 .69  

4 6 6 . 5 5  

4 6 5 . 5 1  

br.hydr.pr. 
.f ter test 

(g/cd 

1 . 6 1 4  

1 . 6 1 4  

1 , 6 1 4  

1 . 6 1 4  

1 . 6 1 4  

1 . 6 1 4  

1 . 6 1 4  

1 . 6 1 4  

1 . 6 1 4  

1 . 6 1 4  

1 , 6 1 5  

1 . 6 1 5  

1 . 6 1 3  

1 . 6 1 3  

0 . 6 1 2  

1 . 6 1 3  

1 . 6 1 3  

1 . 6 1 4  

1 . 6 1 4  

1 . 6 1 3  

Repeat of t e s t  no.  18 

Repeat of t e s t  no. 1 7  



br hydr . pr . 
before test 

bar 

PMT DATA RUI-I no. 1 
Fonnation BRENT 

:or. hydr. pr 
=fore test 

(g/cc) 

3r. formati01 
pres . 
bar 

414.77 

415.32 

416.49 

417.39 

4Og,O4 

409.73 

409.94 

41-0.49 

410.84 

412.15 

412.15 

413.46 

409.94 

401.32 

:or. formatior 
pres . 
(g/cc) 

1.430 

1.430 

1.428 

1.427 

1.452 

1.447 

1.445 

1.442 

1.440 

1.437 

1.437 

1.435 

1.445 

1.515 

:or .hydr .pr . 
dter te s t  

bar 

467.58 

468.48 

470.41 

471.86 

455.52 

457.72 

458.20 

459-86 

460.76 

463.10 

463.10 

465.31 

458.89 

428.21 

:or, hydr . pr . 
if-Cer test 

(g/cc) 

1.613 

1.613 

1.613 

1.613 

1.617 

1.617 

1.616 

1.615 

1.615 

1.615 

1.615 

1.615 

1.618 

1.617 

e w s e r i e s  through o i l  zone. 

tepeat of t e s t  no.30. 





Table no.4 

FMT SAMPLING DATA 

Run no. : 1 

Type of sample: segregated  

Sample no. : 1 Choke s i z e :  1 x 0 020" 

Depth: 2889 m RKB 

Chamber s i z e  ( g a l l o n s )  

P r e t e s t  c o r r .  h y d r o s t a t i c  p r e s s u r e  (ba r )  

P r e t e s t  c o r r ,  formation p r e s s u r e  (ba r )  

Flowing time ( s e c  .) 

Minimum flowing p r e s s u r e  (ba r )  

 lowing pressure  

Surf ace  opening p r e s s u r e  (ba r )  

Recovery. 3 o i l  /condensate (cm ) 
3 o i l / cond .  d e n s i t y  (g/cm ) 

3 water  (cm ) 
3 gas  (cm ) 

Concentrat ion.  H2S ( % )  

co2 ( % )  

Comments: One g a l l o n  chamber opening p r e s s u r e  i n  l ab .  : 1 9 0  ba r .  

Laboratory results from t h e  one g a l l o n  chamber w i l l  

be presented  i n  a  s p e c i a l  r e p o r t .  



Table no.5 

FMT SAMPLING DATA 

Run no. : 1 

Type of sample: segregated 

Sample no.:  2 Choke s i z e ;  1 x 0.02" 

Depth: 2697 m RKB 

Chamber s i z e  ( g a l l o n s )  

P r e t e s t  c o r r .  h y d r o s t a t i c  p r e s s u r e  ( b a r )  

Pretest c o r r .  formation p ressu re  (ba r )  

Flowlng t i m e  ( s e c  . )  

Minimum flowing p r e s s u r e  (ba r )  

Flowing p r e s s u r e  ( b a r )  

Surface  opening p r e s s u r e  (ba r )  

Recovery. 3 o i l / condensa te  (cm ) 
3 o i l / c o n d ,  d e n s i t y  (g/cm ) 

3 water  (cm ) 

Comments: One g a l l o n  chamber opening p r e s s u r e  i n  l ab . :  205 b a r  

Laboratory r e s u l t s  from t h e  one ga l lon  chamber w i l l  be 

presented  i n  a s p e c i a l  r e p o r t .  
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F i g u r e  2 
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Figure 7 


