
3.5 Well Testing

3.5 .1  T e s t  n o  1; S e q u e n c e  o f  ev e n ts .

D ate T im e E v en t
920917 1630 S ta rt rig  up  A tlas w ire line  to  ru n  perm anen t p ac k e r

2 1 4 4  S et p e rm a n en t packer.
2330 F in ish ed  r ig g in g  d o w n  A tlas w ireline.

920918 0130  S ta rt to p ick  up guns.
0640  R IH  w ith  2 R ead  gauges.
0710  R IH  w ith  2 H M R  gauges.
0830 P ressu re  te s t P C T  and  H R T  to  220  bar
1630 P ressu re  te s t slip jo in ts  ag a in st P C T  to 440 bar

920919 1005 P ressu re  te s t string  to 440  bar
1210 E Z -tree  th rough  ro tary
1335 L u b rica to r th ro u g h  ro tary
1409 P ressu re  te s t ag a in st P C T  to 4 40  bar
2048 O p en  m aste r valve
2052  P ressu red  up  to  135 b ar to  open  P C T  tester valve. 

P E R F O R A T IO N  A N D  C L E A N U P  F L O W

920920

2127  P ressu ring  up tub ing  to  427 bar to  fire guns.
2130  B leed  dow n  tub ing  th ro u g h  ch o k e  to tank
2136  P erfo ra ted  3 545-3552  m  M D R K B  and flow ed to  tan k  on  32/64" adj. 
choke
2142  D irec t flow  to burner
2156  S ta rt g ly co l in jec tio n  on ch o k e  m anifold
2233 B o tto m  up. M u d  to surface
2245 In creased  to 40 /64" adj. choke
2250 In creased  to 48/64" adj. ch o k e
2255 C h o k e p lu g g ed
2300  B S W  = 100 % M ud
2315 In creased  to 56 /64" fixed  choke
2316  B S W  = 15% solids
2330  B S W  = 9 % so lids (5%  m ud 4  % sand)
0000  B S W  =  7 % so lids (all sand)
0019  D iv ert flow  to tank , p u m p  o u t tan k  to burner
0027 S to p p ed  em pty ing  tank
0031 C o m m en ced  m etering  re tu rn s  to  tank
0035  D iv ert flow  to flare. R ate  ca lcu la ted  to 814 Sm 3/D
0 0 5 4  C h an g ed  to  48 /64" adj. choke
0100  D iv ert flo w  th rough  48 /64" fixed  choke
0115 D iv ert flow  to tank  fo r flow  calculations. R ate  ca lcu la ted  to 931
Sm 3/D
0140  D iv ert flow  to tan k  fo r flo w  calcu lations. R ate  ca lcu la ted  to  859.5 
Sm 3/D
0210  D iv e rt flow  to tank  fo r flow  calculations. R ate  ca lcu la ted  to 898



Sm 3/D
0310  S w itch  flo w  th rough  separa to r 
1000 S ta rt tak in g  w a te r sam ples

C L E A N U P  B U IL D U P

1057 S h u t in  w e ll a t the choke m an ifo ld  

M IN IF R A C  T E S T

1522 O pen  w ell on 48/64" ad j.choke  to bleed o ff gas p rio r  to  m in ifrac test

1527 C h an g e  to  48 /64" fixed  choke 
1533 S h u t in  w e ll a t choke m an ifo ld  
1542 D isp lace  m u d  dow n to perfo ra tio n s  
1630 W a it  fo r p re ssu re  to  stab ilize  
1645 S ta rt p u m p in g  1.38 SG  m ud
1647 S topped  p u m p in g  due to h igh  pressure. P um ped 2 .3  m 3 
1654 S ta rt p u m p in g  again. In jec tio n  ra te  400 1/min.
1708 In jec tio n  ra te  570 1/min.
1712 In jec tio n  ra te  800 1/min.
1718 In jec tio n  ra te  662 1/min.
1721 In jec tio n  ra te  640 1/min.
1728 In jec tio n  ra te  7 10  1/min.
1732 In jec tio n  ra te  750  1/min.
1735 In jec tio n  ra te  770  1/min.
1737 In jec tio n  ra te  805 1/min.
1739 In jec tio n  ra te  805 1/min.
1743 In jec tio n  ra te  830 1/min.
1744 B leed  o ff  p ressu re  to shu t P C T
1745 S h u t-o ff cem en t pum p. P u m p ed  approxim ately  30  S m 3 into the 

fo rm ation .
1746 In d ica tio n  o f  P C T  closing
1845 B leed  tbg. to  50 bar from  250 bar.
1900 C lo se  m aste r valve, open  fa il safe 
1924 C lose  fa ilsafe
1927 E q u a lize  p ressu re  across m aster to 65 bar
1930 R ig  d o w n  flow line
2045  M in ifrac  tes t fin ished . C losed  PCT.
2100  A p p ly  135 bar on annulus to  open PCT 
2103  B leed  d o w n  tub ing  to  0, do  5 m in. flow  check
2118 S hear sh o rt a t 280 bar
2119  O pen  m id d le  p ipe  ram
2120  S ta rt c ircu la tin g  long  w ay 
2235 O pen  m id d le  p iperam
2322  S ta rt to  p u ll ou t o f  sea assem bly  
0 0 2 4  B u llh ead in g  5 m 3 
0150  S ta rt to  p u ll string.

E N D  O F  T E S T  1



WELL TEST DATA

M easured  by ELS

D A T E  T IM E  W H P  W H T  W A T E R  G O R
m 3/m 3

920919

920920

T IM E W H P W H T W A T E R
b ar °C m 3/d

21:26 3 8 .4 13.9
21:28 186.4 13.9
21 :30 4 45 .0 15.0
21:36 1.1 13.8
21:38 51 .4 13.7
21 :40 45.3 13.3
21 :42 48.7 14.2
21:48 43 .0 17.5
21 :50 41.8 18.5
21 :52 40.6 19.4
22 :02 33.8 22.8
22 :04 32 .4 23.3
22 :06 30.3 23.8
22:08 28.5 24.1
22 :10 26 .4 24.6
22 :12 24 .2 25.0
22:16 20.2 25.5
22:18 18.5 25.6
22:22 15.6 25.7
2 2 :24 14.4 25.8
22:30 13.5 26.1
22 :32 15.0 27.7
2 2 :34 21.8 30.8
22 :50 21.6 21.8
22 :52 20.3 28.2
2 2 :5 4 21.6 30 .4
23 :02 14.7 30.5
23 :10 17.3 30.1
23:20 10.9 34.1
23 :34 11.0 42.9
23:46 13.0 48.1
23:48 13.1 48.9
00:38 14.9 67.6
00 :56 28.0 71.3
00:58 30 .4 71.1
03 :56 20.5 81.4 878 19.05
04 :06 20 .4 81.7 905 19.05
04:18 2 0 .4 82.0 888 19.05
04 :20 20.5 81.5 885 19.05
04 :30 20.6 82.4 875 19.05
04 :40 20.3 83.0 851 19.05
04 :52 20.3 83.1 902 19.05
0 4 :5 4 20.8 83.4 861 19.05

C H O K E
m m



05 :04 20.8 83.5 871 19.05
05:06 2 0 .4 83.7 892 19.05
05:08 20.7 83.7 885 19.05
05 :24 20.5 84.3 885 19.05
09:00 20.6 87.6 872 19.05
10:45 20.3 89.0 876 19.05
11:00 36.1 88.5
15:30 17.7 26
16:00 28.6 37
17:00 22.9 28
17:45 21.1 24



OFFSHORE ANALYSIS OF PRODUCED WATER

Time (hh:mm) 00:00 * 00:30 * 01:00 * 01:30 * 02:00 * 03:00 * 04:00 05:00 06:00 07:00 08:00 09:00 10:00

H20  density 
(g/cc)

1.115 1.118 1.118 1.118 1.118 1.118 1.118 1.118 1.118 1.118 1.118 1.118 1.118

Ph at 25 °C 6.55 6.49 6.49 6.55 6.50 6.52 6.42 6.42 6.44 6.42 6.43 6.48 6.46

CP (ppm) 110000 110000 105000 105000 110000 100000 115000 110000 110000 110000 110000 110000 110000

Ba + Sr (mg/1) 1 2 2 3 3 5 52 34 34 33 39 45 43

Sulpharte (mg/1) 3 30 4 4 4 34 35 16 19 20 8 12 6

Turbidity 9 5 9 11 5 4 4 9 10 7 2 3 5

Conductivity
(mS/cm)

160 176 165.5 168.5 193.2 180.2 180.7 178.2 181.6 182.5 181.1 179 178.3

Alkalinity (mg/1) 200 189 185 185 178 187 186 193 190 191 195 194 184

BS & W (%) 18 at 
22:45

1.5 1.5 3
1.2 at 
01:50

0 0 0 0 0 0 - - -

Temp (°C) 20.5 23.6 21.9 22.8 25.0 25.5 25.0 25.9 26.7 25.6 25.0 26.5 25.0
* S am ples tak en  u p stream  separato r 

R est taken  at separato r



SAMPLING TEST I

Water samples

D ate T im e
920920 04 0 0  6 b o ttle s  o f  2 litres  (1 w ith  and  1 w ithout H N 0 3 )  ev e ry  hrs.

1000 2 setts (ELS sam pling  p ro g ram m e)
1020 6 b o ttles  o f  18 litre  (3 w ith  and  3 w ithout H N 0 3 )
1030 2 b o ttle s  o f  2 litre  (1 w ith  and  1 w ithout H N 0 3 ) . E sso
1030 2 setts fo r o rganic  acids, p h en o l and T O C  (ELS sam pling

p ro g ram m e)
1045 4  b o ttles  w ith  2 litres. (1 w ith  and 1 w ithout H N 0 3 )
1050 1 a 300  cc gassbo ttle

DOWNHOLE GAUGES

TEST 1

C om pany G au g e  no. S ensing  depth D elay S am p le  ra te P erfo rm ance

H allibu rton  
H allib u rto n  
R ead  W S 
R ead  W S

H M R  10692 
H M R  10793 
M urr-2  051 
M utt-2  021

3179.1 m  M D R K B
3179.1 m  M D R K B
3185 .9  m  M D R K B
3185 .9  m  M D R K B

30 hours 
35 hours 
30 hours 
35 hours

10 sec. fixed
2 sec . + dP  
6 sec. fixed
3 sec. fixed



3.5.1 Test no 2; Sequence of events

D ate
920922

920923

920924

T im e  E v en t
1500 P ick  up g uns and run  teststring .
1925 R E A D  g auges th rough  ro tary .
1940 H R S g au g es th rough  ro tary .
1200 P ressu re  te s t E Z -va lve  to  440  bar. N ot able to  b leed  o ff  p ressu re

below . P u lled  back  E Z -tree  to  surface and ch an g ed  u p p er p art o f  EZ - 
tree.

0200  E Z -tree  O .K

PERFORATION & CLEANUP FLOW

1422 P ressu red  up  annulus to  open  PC T -valve. V a lv e  opened .
1518 P ressu re  up  tub ing  to 440  bar to perforate.
1529 C lear in d ica tio n  o f p e rfo ra tio n . F low  2.3 m 3 to tan k  on 24/64" adj. 

choke . R ate  approx . 400  m 3/d.
1542 In c rea sed  adj. choke to 32/64".
1604 M u d  to surface.
1615 O il to  surface.
1628 In c rea sed  to 48 /64" adj. choke. P roblem s w ith  sand  p lu g g in g  the 

choke . A lso  p ro b lem s to  get B S W  as B SW  line  p lu g g ed .
1633 D iv erted  flo w  to 36/64" fixed  choke.
1655 In d ica tio n  o f  7%  sand (p rob lem s w ith B SW  m easu rem en ts)
1700 D iv erted  flo w  to 32/64" adj. choke. P lugging p ro b lem s. D iverted  

flo w  b ack  to  36 /64" fixed  choke.
1717 B S W  1% sand.
1718 C h an g ed  to  36 /64" adj. choke.
1724 C h an g ed  to 36/64" fixed  choke due to p lugging .
1733 B S W  T ra ce  o f  sand.
1742 S w itch ed  to  p o rt flare.
1747 B S W  0%  sand. D ivert flow  to 48/64" adj. choke . H ad  to increase to 

64/64" adj. choke to  avo id  p lugging .
1755 T race  o f  sand. V isib le  in sp ec tio n  o f fixed choke . N o ind ication  o f 

erosion .
1803 C h an g ed  to  52/64" ad justab le  choke.
1805 C h an g ed  to  52/64" fix ed  choke. G o t a peak  on S an d ec  ind icating

m o re  sand  lifted  ou t o f  the string  due to increased  ra te .
1855 D irec ted  flo w  through  separator.
1950 S ta rted  in jec tin g  d efo am er dow nstream  choke. P ro b lem s w ith 

ch em ica l in jec tio n  pum p , n o t able to estab lish  in jec tion .

SAMPLING (DURING CLEANUP FLOW)

2206  C h an g ed  to  32 /64" ad j.choke. C ease o f flow  cau sed  by choke 
p lu g g in g  or p o o r adj. choke calibration.

2210  In creased  to 1" adj. choke.
2218 C h an g ed  to  1/2" fxd. choke.



920925

920926

2305  S ta rted  P Y T -sam p lin g  fro m  separator:
2340  D irec ted  flo w  to tank  fo r com bined  m eter &  sh rin k ag e  fac to r (5 

m in .).
0040  P V T -sam p lin g  fin ished .
0052  C h an g ed  to  1" ad j.choke.
0101 C h an g ed  to  52 /64" fxd. choke.
0400  D irec ted  flo w  to tan k  fo r m ete r factor.
0401 B y p assed  tan k  afte r 1.5 m inutes.

CLEANUP BUILDUP

0602  C losed  P C T -valve.
0603 P o sitiv e  in d ica tio n s  o f  do w n h o le  closure. C losed  ch o k e  m anifo ld . 
1537 C losed  the  L u b rica to r valve.
1545 S ta rted  to  b leed  the  W H P  to 35 B ar. B led o ff  the  W H P  to zero.

S ta rted  to  rig  up w ire line  eq u ip m en t to run  B H S.
1919 P ressu re  tes ted  lu b rica to r - O K . Pressured up to  9 4  bar, c lo sed  k ill 

v a lv e  and  o p en ed  lu b rica to r valve , - p ressure d ro p p ed  10 bar.

BOTTOMHOLE SAMPLING

1928 O p en ed  P C T -v a lv e  w ith  135 bar on annulus. P re ssu re  increased  
g rad u a lly  to  150 bar.

1929 S ta rted  g lyco l in jection  on E Z -tree.
1934 O p en ed  w e ll on 36/64" fixed  choke for w ell co n d ition ing .
2045 C losed  w ell in  on choke m an ifo ld  and p repared  to  run  B H S. S am pler 

no snlOO, sn042, s n l l 7  and sn l2 1 .
2051 C losed  lu b rica to r valve, b led  dow n  pressure to  35 bar.
2056 C losed  ch o k e  m anifo ld . N o leakage observed; b led  p re ssu re  to zero.

S ta rted  to  rig  up W /L  w /B H S.
2225 T o o ls trin g  in  lubrica to r. F lushed  lines and p re ssu re  tested  to 180 bar, 

p ro b lem s w ith  g rease in jection .
2305 P ressu re  tes ted  - OK.
2317 Z ero  W /L -d ep th  on lu b rica to r valve.
2324  O p en ed  lu b rica to r valve. R IH  w /BH S.
2355 S am p lers  at 500 m. P rob lem s w ith  grease in jec tion .
0027 O p en ed  w e ll on 12/64" fxd. choke. Cont. R IH  w ith  sam plers.
0 0 4 4  D irec ted  flo w  th rough  the  separator.
0135 S am p lers  at 2800  m  R K B . P repare  to sam ple.
0150  F ired  sam plers.
0245 C losed  w ell in  a t the choke m anifold . S tarted  to  P O O H  w ith  BHS
0420  C lo sed  the  lu b rica to r valve
0427 S ta rted  to b leed  o f  the W H P  to 35 Bar
0438 S ta rted  to b leed  o f  the W H P  to zero
0450  S tarted  to rig  dow n the B H S sam plers.
0525  B H S on rig  floor. Ju s t the  u pper sam pler had fired  (S am p ler #100). 
0645 P rep a red  to  ru n  fou r new  sam plers; two on e lec tric  firin g  and tw o 

w ith  c lo ck s se t on  th ree  hours delay. Rig up &  R IH .
0737 C losed  ch o k e  m anifo ld .



920927

0840  S am p lers  a t 500 m , opened  w ell on 12/64" fxd. choke . C ont. R IH  
w /sam plers .

0842  S ta rted  g ly co l in jection  on ch o k e  m anifold.
0859  D irec ted  flo w  th rough  separator.
0915  S am p lers  a t 2800  m.
0927  S to p p ed  g ly co l in jection
0935 F ired  tw o  el. sam plers (#122 , #124).
0945  F ired  tw o  m ech . sam plers (#120 , #123).
1017 B y p assed  separator.
1020 S h u t in  w e ll a t choke m an ifo ld .
1023 S ta rted  P O O H  w /sam plers.
1112 A t 500  m  d ep th , sw itched  E L S -logging  from  P /T  to  C CL .
1140 T o o ls trin g  in  too lcatcher.
1144 C losed  lu b rica to r valve.
1148 B led  su rface  p ressu re  to  35 bar and checked fo r leak ag e . B led  to

zero  and  r ig g ed  dow n  W /L . T h ree  sam plers O K , fo u rth  sam pler had 
been  trig g ered  (by c lock ), b u t fa iled  during sam pling .

D R O P  T C P  G U N S

1400 F in ish ed  r ig g in g  d o w n  e lec trica l line, started rig  up  o f  s lick  line to 
d ro p  T C P -guns.

1624 O p en ed  the  lu b rica to r valve.
1630 S ta rted  to R IH  w ith  gun  re lease  tool.
1830 R e lea se  to o l connected  to  gun  re lease in the  te s t string . N o t able to 

re le ase  the  guns. S tarted  ja rrin g .
1930 G un  re leased .
1940 S tarted  to  P O O H  w ith  slick  line.
2023 L u b rica to r v a lv e  closed . B led  o ff  pressure to 35
bar and  ch eck ed  fo r leakage. B led  dow n pressure to  zero.
2130  S tarted  to  rig  up A tlas w ire line  surface eq u ip m en t to  run  PLT.
2311 A W S fin ish ed  rigg ing  up.
2346  O pened  the  lu b rica to r valve .

C L E A N U P  F L O W  B E F O R E  P L T  L O G G IN G

2353 O pened  the  w ell on 15.87 m m  (40/64") ad justab le  choke. G radually  
in c reased  to 20 .63  m m  (52/64")

2354  S w itched  to 20.63 m m  (52 .64") fixed choke.
01 1 6  S w itch ed  flo w  th ro u g h  separator.
0200  C hanged  to  w in tertim e. (C lock  back 1 hour to 0 100)

(N O T E : C H A N G E D  T O  N O R W E G IA N  W IN T E R T IM E .)

02 0 0  C losed  in  the  w e ll a t ch o k e  m anifold.
0223  C losed  the  lub rica to r valve.



0300
0340

0555
0558

0900

0954
0955
1003
1010
1015
1020
1025
1030
1035
1040
1045
1055
1105
1110
1115
1120
1125
1130
1152
1223
1245

1300
1303
1342

1401

1805
1815

1855

PLT LOGGING

R ig g ed  up A W S to run  PL T .
P L T  in  too l catcher. H P  g au g e  m alfunction. G au g e  ch an g ed  out.
(L ost tim e approx im ate ly  1.5 hrs.)
O p en ed  lu b rica to r valve.
S tarted  R IH  w ith  P L T . D ep th  tie  in  at rad io ac tiv e  m ark e rs  in test 
s tring  (3153 .9  m  M D  R K B ) and  in  5 1/2" lin e r (3350  m  M D  
R K B ).
P L T  a t T D  (3450 m  M D  R K B ), m ud up to 3439  m , i.e. 13 m eters  o f 
p erfo ra tio n  covered . M ade P L T  calibration  and  sh u tin  passes.
S ta rted  g lyco l in jection  on ch o k e  m anifold.
O p en ed  w ell on 12/64" fx d  choke.
C h an g ed  to  1/4" adj. choke.
Incr. to  24 /64" adj. choke. S topped  glycol in jec tion .
C h an g ed  to  24 /64" fxd. choke.
C h an g ed  to  28 /64" adj. choke.
Incr. to  30 /64" adj. choke.
Incr. to 32 /64" adj. choke.
Incr. to  34 /64" adj. choke.
Incr. to  36 /64" adj. choke.
C h an g ed  to  36/64" fxd . choke.
C h an g ed  to  38/64" adj. choke.
Incr. to  40 /64" adj. choke.
Incr. to  41 /64" adj. choke.
Incr. to 42 /64" adj. choke.
Incr. to  44 /64" adj. choke.
Incr. to 46 /64" adj. choke.
C h an g ed  to  48/64" fxd. choke.
D irec ted  flo w  th rough  separator.
R aised  sep a ra to r p ressu re  to  red u ce  carry  over in  gas line.
S ta rted  ru n n in g  P L T  flow  p asses. Logged the  in te rv a l 3385  - 3443 
m. L og  ind ica tes m ud in  ho le up to 3439 m.
D irec ted  flo w  to tank  fo r com bined  m eter &  sh rin k ag e  factor. 
B y p assed  tank.
F in ished  ru n n in g  P L T  flo w  passes.

PLT BUILDUP

S h u t in  w ell on choke m an ifo ld  fo r p ressure bu ildup  w ith  PLT  
p o sitio n ed  above perfo ra tions. (H P gauge sensing  dep th  3378 m  M D  
R K B .)
P L T  bu ildup  ended.
S ta rt P O O H  w /PL T . S topped  due  to high o v erp u ll (approach ing  3000 
lbs). W o rk ed  P L T  carefu lly  up and dow n w hile  ch eck in g  tool 
m o v em en t w ith  G R  and C C L  log responses. M o v ed  dow n to 3410 
and  lo g g ed  up  a t 5 m /m in . T ension  gradually  d ro p p ed  o ff  to  no rm al 
lo g g in g  v a lu e  (approx. 2500  lbs), entered tub ing  w ith o u t prob lem s. 
C ont. P O O H  w /PLT.



920928

920930

921002

921003

2115 P L T  in  too lcatcher.
2116 C losed  L U B  valve.
2119  B led  d o w n  p ressu re  to  35  bar a t choke m anifo ld .
2130 B led  d o w n  p ressu re  to zero  at choke m anifo ld .
2130 S ta rted  rig g in g  dow n  A W S.
2325 F in ish ed  rig g in g  dow n A W S.

M A IN  F L O W

0002  O p en ed  L U B  valve.
0007 O p en ed  the  w ell on 12.54 m m  (32/64") ad ju stab le  choke.
0011 C h an g ed  to  15.87 m m  (40 /64") fixed choke.
0030  S w itch ed  the  flow  th o u g h t the  separator
0835 D irec ted  flo w  to tank  fo r com bined  m eter &  sh rin k ag e  fac to r (5 

m in .). M f* ( l -S hr)= 0 .8775  (E L S )
1420 D irec ted  flo w  to tan k  fo r co m b in ed  m eter &  sh rin k ag e  factor. F ailed  

d u e  to  leak  in  flange o f  tank.
1430 S ta rted  P V T  sam pling.
2200  F in ish ed  P V T  sam pling .
2240 D irec ted  flo w  to tank  fo r co m b in ed  m eter sh rin k ag e  fac to r (5 m in .).

M f!t:( l - S hr)= 0 .8600  (E L S)
2248 C h an g ed  to  15.87 m m  (40 /64") adjustable choke 
2259  A ll sam pling  com pleted .
2300  C h an g ed  to  2 0 .6 4  m m  (52 /64") fixed choke.

F IN A L  B U IL D U P

1200 S ta rted  to b leed  o ff the  an n u lu s  pressure. G o o d  in d ica tio n  o f the 
P C T  v a lv e  closing.

1201 C lo sed  in  a t the choke m an ifo ld .
0012  S ta rted  k illin g  p rocedure . O pened  the choke m an ifo ld  and start to 

d isp lace  the  vo lum e ab o v e  the P C T  valve w ith  m ud.
0925  A ttem p ted  to open the  P C T  v alv e  - negative.
0943 2 ’nd a ttem p t to open the PC T . A nnulus p ressu re  150 B ar - negative. 
1002 O p en ed  the  P C T  valve (annu lus pressure 200  B ar). S tarted  to

d isp lace  the vo lum e b elo w  P C T  and bottom  p e rfo ra tio n  w ith  m ud. 
1305 P u lled  the test string  o u t o f  the packer - S tarted  to  c ircu la te  
1800 S ta rted  to  P O O H  w ith te s t string .
0835  H R S g au g es through  ro ta ry  
0847  R E A D  gauges through ro tary .

E N D  O F  T E S T  2



S u rfa c e  a n d  b o tto m h o le d a t a  f r o m  E L S  a n d  H R S g au g e  no. 10793.

D A T E T IM E W H P W H T B H P B H T Q gas Q o il G O R
bar °C bar °C Sm 3/d S m 3/d Sm 3/S m :

920924 2000 106.76 76 .7 308.42 123.1 126895 1569 81
2030 106.97 7 8 .2 308.17 123.3 129180 1563 83
2100 107.10 80.8 307.92 123.4 129819 1559 83
2130 107.18 81.3 307.73 123.5 130068 1557 84
2200 107.22 82.6 307.44 123.6 130861 1537 85
2 2 3 0 134.31 7 6 .0 312.67 123.2 65977 720 92
2300 133.93 7 3 .6 313.01 123.2 64367 752 86
2330 133.78 71.3 313.12 123.2 64805 7 3 4 88

920925 0000 133.71 7 0 .2 313.20 123.3 64860 732 89
00 3 0 133.74 7 1 .0 313.25 123.3 64403 749 86
01 0 0 131.92 7 0 .4 309.50 123.4 - 843 _

0 1 3 0 107.55 80.9 307.73 123.8 127324 1533 83
0200 107.84 83.9 307 .34 123.9 128130 1537 83
0230 107.76 85.1 307.11 123.9 130472 1528 86
0300 107.89 86.2 306.87 124.0 130618 1531 86
03 3 0 107.89 86.6 306.68 124.0 130508 1531 86
04 0 0 107.82 87.0 306.56 124.1 130300 1537 85
04 3 0 107.95 86.6 306.36 124.1 129707 1477 88
0500 107.93 87.5 306.29 124.1 129952 1502 86
05 3 0 107.89 87.3 306.11 124.1 130905 1492 87
0558 107.76 86.9 305.97 124.2
0602 93.73 85.9 312.82 124.1
0700 86.95 58.7 315.74 120.8
0900 83.75 32 .6 317.16 117.9
1500 84.00 17.2 319.00 114.6
1926 81.08 14.0 319.57 113.7
1930 143.63 14.0 319.19 116.4
2000 126.64 43.3 314.58 122.8
20 4 4 128.87 5 5 .4 314.09 123.2

920926 0100 140.51 20.9 319 .20 118.9
0200 141.18 2 3 .4 319.22 120.3 11592 135 86
0945 140.34 19.4 319.67 119.7 11564 135 85
1015 140.34 20.7 319.65 120.1 11521 135 85

920927 0000 95.92 13.9 312.71 122.2
0140 107.87 76.3 310.01 123.9 133741 1531 87
0155 108.32 81.6 309 .82 124.0 139906 1537 91
0200 108.15 78.3 309 .74 124.0 133731 1541 86

W in te r t im e
0 2 2 0 145.66 7 4 .0 316.95 123.2
0600 141.92 25.6 319.15 117.7

920927 1000 139.06 13.4 319.31 117.4
1005 137.57 15.0 318 .54 117.7
1015 135.13 24.5 317.80 120.9
1025 131.37 32.3 316.72 122.4



1035 128.80
1040 126.35
1050 126.09
1100 118.96
1110 116.18
1120 114.37
1130 107.34
1150 114.40
1230 115.09
1300 115.24
1400 115.46
1430 145.34
1500 143.97
1600 142.54
1649 141.92

920928 0500 140.00
0010 122.50
0100 123.38
0200 125.03
0400 125.55
0600 125.58
1000 125.49
1600 125.34
2000 125.37
2255 121.03
2330 108.36

920929 0100 108.36
0200 108.21
0400 108.06
0600 107.94
0800 107.80
1000 107.70
1200 107.70
1400 107.60
1600 107.40
1800 107.40
2000 107.50
2200 107.42

920930 0000 107.53
0200 107.34
0400 107.25
0600 107.29
0 8 0 0 107.23
1000 107.25
1200 107.10
1400 92.68
1600 91.40
1800 91.87
2000 91.16

38.5 315 .64 122.9
41 .3 315.00 123.1
46 .2 315.05 123.3
50.5 313.57 123.5
55.9 312.73 123.7
6 0 .4 311.88 123.8
66 .4 311.65 123.9
72 .2 311.51 124.0
77 .3 311.08 124.0
80.2 310.77 124.1
82.3 314.45 124.1
72 .5 317.16 123.0
61.5 317.70 121.9
46 .5 318.27 120.4
38.2 318.58 119.3
14.7 319 .84 115.9
16.4 315.05 119.0
54 .4 313.66 123.7
67.7 313.02 124.0
7 4 .0 312.17 124.2
7 6 .4 311.58 124.2
7 8 .2 310.83 124.2
7 9 .4 310.20 124.3
81.0 309.95 124.3
82.6 309 .14 124.4
87.5 306.90 124.5
89.4 306 .34 124.5
89.4 306.08 124.5
89.1 305.69 124.5
88.6 305.39 124.6
88.6 305.16 124.6
89.6 304.98 124.6
89.0 304.81 124.6
88.9 304.69 124.6
88.4 304.56 124.6
88.2 304.45 124.6
89.2 304.38 124.6
89.3 304.29 124.6
90.1 304.23 124.6
89.1 304.16 124.6
89.2 304.11 124.6
89.1 304.05 124.6
89.0 303.98 124.6
88.6 303 .94 124.6
88.5 303.82 124.6
47.3 313.76 121.5
30 .4 315.13 120.2
21.6 316.06 119.4
17.0 316.75 118.7

119929 1294 92
120029 1288 93
120599 1269 95

93842 1117 84
95552 1123 85
96966 1105 88
97443 1081 90
97975 1090 90
98075 1093 90
97978 1087 90
98062 1090 90
132732 1499 89
133394 1496 89
133452 1508 88
132844 1520 87
132733 1514 88
132428 1517 87
132061 1520 87
132645 1502 88
132443 1520 87
131704 1535 86
132119 1508 88
132279 1520 87
131987 1544 85
132465 1523 87
132209 1508 88
131669 1502 88
132088 1508 88
131107 1556 84
131227 1508 87
131495 1520 87



2200 90.05
921001 0000 88.75

0200 87.68
04 0 0 86.81
0600 86.10
0800 85.65
1000 85.35
1200 85.10
1400 84.67
1600 84.29
1800 83.82
2000 83.43
2200 83.18

920902 0000 82.94

14.7 31728 118.2
13.4 31770 117.9
12.6 31804 117.5
12.3 31832 117.3
12.1 31854 117.1
12.1 31873 116.9
12.4 31889 116.7
12.4 31896 116.6
12.5 31916 116.4
14.1 31926 116.3
13.4 31936 116.2
12.5 31944 116.1
11.9 31951 116.0
11.7 31958 115.9

F lo w  d a ta  fo r c leanup  flow :

O il density : 0 .85  g /cc  @  25 °C
G as gravity : 0 .75  (a ir =  1)
C 0 2: 1.6 %
H 2S: 3 .5  pp m
M ercap tan es  5.5 pp m
PSEP: 8000 kP a
T sep: 80 °C

F lo w  d a ta  fo r B o tto m h o le  sam pling  flow :

O il density : 0 .846  g /cc @  25 °C
G as gravity : 0 .699  (a ir =  1)
C 0 2: 1.5 %
H 2S: 0 pp m
M ercap tan es 0 ppm
P SEP: 2400  k P a
T sep: 19 °C

F lo w  d a ta  fo r C leanup  b efo re  P it logg ing .

O il density : 0 .850  g /cc  @  24  °C
G as grav ity : 0 .738  (a ir =  1)
C 0 2: 1.2 %
H 2S: 2 .0  pp m
M ercap tan es  (C H 3O H ) 4 .5  ppm
P SEP: 5600  k P a
T sep: 78 °C



F lo w  d a ta  fo r P it logg ing .

O il density : 0 .854  g /cc @  19 °C
G as grav ity : 0 .738 (a ir =  1)
C 0 2: 1.6 %
H 2S: 0 .2  p p m
M ercap tan es (C H 3O H ) 0 .5  ppm  
P SEP: 5050 kP a
T sep: 78 °C

F lo w  d a ta  fo r M ain  flow .

O il density : 0 .852  g /cc @  19 °C
G a s  grav ity : 0 .751 (a ir =  1)
C 0 2: 1.5 %
H 2S: 4 .0  pp m
M ercap tan es  (C H 3O H ) 6 .0  ppm  
P SEP: 5810  kP a
T sep: 82 °C

SAMPLING TEST 2

PVT Samples

D ate T im e O il bo ttle  no. G as bottle no.

920924
920928
920928
920928

2304-2351
1430-1502
1930-2005
2125-2200

T S -55-13
T S -27-03
T S -55-07
T S -56-15

A  17113 
A  17253 
A 14621 
A 17280

Bottom Hole Samples

B H S no. O il bo ttle  no. O pen ing  p ressu re B ubblepoin t

100 T S -5 1 -1 9 122 bar 152 bar
122 T S -51-07 110 bar 153 bar
123 T S -5 0 -0 2 108 bar 153 bar
124 T S -55-08 118 bar 153 bar

A ll sam p les  tak en  w ith  bo ttom  o f  too l at 2800 m.



Additional samples

D ate
920924 2355
920928 1555
920925 0040
920928 2257
920925 0130
920928 1750
920930 0015

T im e
S ep ara to r oil on  gas bottles: A  17274, A 17275, A  17328 
S ep ara to r o il on  gas bo ttles: A  16713, A 15283, A  17265, A  17311 
G eo ch em ica l gas sam ple  (300 cm 3)
G eo ch em ica l gas sam ple  (300 cm 3)
S tab ilized  oil: 5 x  18 litre , 3 x 5  litre , 5 x 1  litre  
S tab ilized  oil: 5 x  18 litre, 4 x 5  litre , 5 x 1 litre  
8 litres  o f  w a te r sam pled  fro m  the  separator. 4  litres  ad d ed  H N 0 3.

DOWNHOLE GAUGES

TEST 2

C om p an y G au g e  no. S ensing  depth D elay S am p le  ra te P erfo rm ance

H a llib u rto n  
H a llib u rto n  
R ead  W S 
R ead  W S

H M R  10692 
H M R  10793 
M u rr-2  051 
M urr-2  016

3179.1 m  M D R K B
3179.1  m  M D R K B
3185 .9  m  M D R K B
3185 .9  m  M D R K B

26 hours 
102 hours 
24  hours 
30 hours

26  sec . fixed  
6 sec. +  dP 
15 sec. fixed  
60 sec. fixed


