Final Well Report
Well 15/9-1%A
PL 046

Restricted Distribution
Rev. no. 0 Date: 30.05.98

DST No
Formation
Perforated interval
m TVD RT

2A

Hugin

3099.9 - 3102.5
(3.0 m MD)

2B
Hugin
3099.2-3102.5 +

3046.2-3081.3
(3.0 + 39 m MD)

Production and fluid

data

Fluid flow rate

average rate 300 Sm*/d 560 Sm?/d
Gas flow rate 27000 Sm*/d 45000 Sm?/d
GOR test 90 Sm¥%Sm?® - 80 Sm¥/Sm’
GOR single flash 111.8 Sm*/Sm? 111.8 Sm?¥Sm?

Bottom hole flowing
pressure / temperature

210 bar /1123 °C

326.5bar/ 110.8 °C

perforations

Pressure drawdown over

approx. 120 bar

approx. 8.2 bar

Estimated initial pressure

336.5 bar +/- 0.5 bar

CO,/H,S 25ppm/3.5% 28ppm/3.5%

0il density 720 kg/m3 720 kg/m3

Gas gravity 0. 724 (air=1) 0. 724 (air = 1)
Viscosity at Pb 0.790 mPas 0.790 mPas

Bubble point pressure 235.5 bar (BHS) 226.5 (surface PVT set)
BS&W 0 0

Table 3.2 Summary of measured values from test 24&2B

See test report for more information

Final Well Report 15/9-1936A
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. ULLING FLUIDS SERVICES MudCADE*
Dowell
_ Administration Data

Well Name 15/9-194 Lecation NORWAY Date & Time 03-5ep-97 23:59

Operator Statoil CantractoriRig Dolphin Drilling Interval 81/2in

Operator Rep. S. Leland Contractor Rep. S.Skarshoe Daoweli Eng. Gareth Finley/Neil Rothnie

Analysis Type OBM Fluid Systern ULTIDRIL_L Spud Date 16-Jul-1997
[ DRILLING FLUIDS PROPERTIES RECORD - From 23-Jui-1997 23:59 to 10-Aug-1997 23:59

Property Name Unlls 1 2 3 4 5 [ 7 ] [ 10 11 12 13
Data 24-Jul-87 { 25-du$-97 | 25-Jul-97 | 28-Jud-87 | 27-Jul-87 § 28-Jul-97. | 2B-Jul-97 | 2B-Jul-87 | 30~Jul-97 30-Jul-87 | 2W0-Julgf | 31-Jdul87 | 01-Aug-87
Thne 23;59 14:28 24:00 22:00 21:15 17:00 22:16 22:45 10:24 17:30 21:00 17:00 05:00
Sample loc. PIt2 Activa B Acllve S Actlve S Aclive 8 | Active S Flowilne /| Active S Aclive 8 Active § Acllva 5 Active § Aclive 5
MD m 2310 2310, 2213, M3, 2187, 2174, 2182, 2314, 2450. 2622, 2884, 2784. 2768,
TvD m : ' 2178, i o 2000. 2079, 2078,
Hole Angle deg 60, 60. 60, 60, 50. 1B, 37. t. 28. 26.
Denslty glem3 1.5 1.5° 15, 48, | s[5 T 488 18 1.48 1.5 1.5 1.5 1.5
Gradlent xPa/m 14.7 14.7 14.7 14.7 147 4.7 14.7 147 14.6 147 14.7 14.7 147
Funne! Visc. s 135 17 142 143 151 147 75 7 7o a4 65 a0
800 rpm 102 137 122 120 128 131 133 102 107 104 107 107 116
a00 rpm 81 81 =0 1A - P S 7a . 31 82 7 64 oo i &7 . 63 66 1) 72
200 rpm 47 80 58 56 57 61 81 50 52 A8 51 51 545
100 rpm 3 as - a7 - .. 38 41 B i6 32 35 35 38
& rpm 12 14 16 18 17 20 19 15 16 14 15 15 16
Irpm 11 13 S5 48 - 15 BNEAT: S I T A (EER AT 14 12 14 14 15
Plasilc Visc. cP 41 56 48 46 ' 38 40 41 41 41 44
Yield Polnt Pa . 9.8 12, NS 13.4 12.4 32,9 10,5 12 12, 13.4
10 sec. Gel Pa 8. 10 13. 12 1. 10, 10, 10, 10. 12,
i0 min. Gel Pa 5. 18. R T SENRE T RO AR ] AT 17. 17. 17. 16,
n-annulus 0.372 0.397 0.3a4 0.34 0.36 0.337 0.337 0.341
K-annulus . Pa:s*n 3.084 3475 4,378 | | aaRTs Gele . AATE. | 4108 3.408 4.134 4431 4.398
HTHP Fllirate mt. 1.5 2 1.2 2 2. 2 2. 1.8
HTHP Cake. 443zZnd" s R LR 1, 1. 2, 1. 2.
HTHP Temp. degC 2506, 240, 250. 400. 100, 100. 100. 100.
CaCiz (Acq) . gil. 427 158.9 825 R L A PR : | 144 172.1 144.3 1724 125.8
CaCiz (Mud} all 36,1 50.89 0.5 . . 27.7 39.1 43, 18.1 42, 333
Alkatinity ' 11 55 . AT o lESS ] Y 2. 2.5 16 1.55 1.3
Excess Limsa kg/m3 41 2. 6.3 7.4 93 59 57 4.8
Elscirlc Stab - ) 344 S IR 71 Coses ] 638 705 544 887 892
Aw {caic) 0.864 " 0.864 068 0.876 0.852 0.852 0.852 0.E61
Chlo_rldas ’ . o/l az.h s 2%, 27.5 27.5 271.5 275
Sand % % 0. 0. 0.3 0.2 0.3 0.3 0.3
Water % : % k¥ S - - 25, 25. 25, 28.5
oll % ' % 4. 49, 52. 53. 54, 54, 53
Corr. Sollds % *% 171.6 17.8 o 188 . 201 21. 18.9 20, 9.4
LGS % % 1.4 1.9 48 5.8 35 17 25
HGS % _ . % 18.2 158 Co4eT - 15,5 152 6.4 18.3 16.9
OliAWater Ratio 2 60:40 60:40 65:15 66;34 68:32 68:32 68:32 87:33
Sulphtde -+ _ mgiL S ' SRS

* Mark of Schlumberger

This report has been produced with MudGADE Software 1.1c - Wad 7-Jan-1998 16:07
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" RILLING FLUIDS SERVICES | MudCADE*

Dowell
Admlnistratlon Data ]
Well Name 15/9-19A Location NORWAY Date & Time 03-Sep-97 23:59
Operator Stataij "I Contractor/RIg- : Dolphin Drifling. = .. - { Interval - 81/21n
Operator Rep. 5. Leland Contractor Rep. S.Skarsho Dowell Eng. Gareih Finley/Neil Rothnie
Analysis Type OBM Fluid Systern - ULTIDRILL Spud Date 16-Jul-1997
DRILLING FLUIDS PROPERTIES RECORD - From 23-Jul-1997 23:59 to 10-Aug-1997 23:59 ]
Property Name Uriits 14 15 18 17 18 0 20 21 22 23 24 25 28
Dale 01-Aug-97 | Gl-Aug-97 | 02-Aug-87 | 03-Aug-87 | 03-Aug-07 | 04-Aug-87 | 04-Aug-97 | 05-Aug-d7 | 05-Aug-97 | 05-Aug-97 | 06-Aug-87 { 08-Aug-87 | 08-Aug-a7
Time 13:45 22:06 22:00 18:00 22:00 04:45 17:00 08:45 16:30 22:00 04:00 11:45 18:00
Sample loc. AcllveS | AcliveS | Acilves -] Active$: | Active S | FlowLine | Active S Acllve 3 | "Active S | Aclive S Actlve § Active § Aclive §
MD m 2763, 2783, 2783, | 2806, 2912, 2028, 3057, 3180, LETC 3356, 3380 3437, azvo,
™D m ] 2088.. | -z0@3. |+ .| 22070 i 2343 2407, .. 2578, .|. 2614. . 2526. 2688,
Hole Angle dey 28, 22, ' 25. 25. 25, 25. 25.
Denslty - gicm3 1.5 B i 1.84; 84 [0 L 18 1.54 1.55 1.55 00
Gradleat kPaim 147 4.7 TR 151 15.1 © 154 154 5.1 15.2 152 0.
Fuane| Visc, s 70 12 LT 70 B { IR O P DA IR B 54 54 54
800 rpm 102 105 108 105 105 a2 80 B9 a8 34
300 rpm : ;7] 13 D BT 85 8- LR R 11 56 . | . 55 54 52
200 rpm 50 51 51 43 43 42 40
100 rpm _ a3 33 B SO B 29 29 27
8 rpm 14 14 13 12 12 12 11
3rpm - 13 13 L 12 IR 1 1" 10
Plastlc Visc. P a8 39 4z a4 34 34 32
Yield Polnt . Pa 124 129 A2 10.5 BERDE! 9.6 4.6
10 sec, Gel Pa 10, 10. $1. B. a, 8. 14,
10 min. Gel - - . Pa 20, - 20, | E 19, ol S8 s | B Y RIS R PO 7. 18, 3
n-annulus 0.348 0.353 0.373 6,377 0.367 0.387 0.354 0.353 0.349 0.346 0.358
K-annulus . Pastn | 3777 3738 | .3335-° | AT : 888 3458 3179 3198 2.85
HTHP Flitrate mb 1.2 1.3 1.3 1. 1.8 14 1.8 1.7 2.
HTHP Cake _ 432nd" | - 2. RN TR TR P i 2, b2 2 2. 2,
HTHP Temp. degC 100. 106, 100. 100. 100. 100. 140. 100. 140,
CaCi2 (Acq) oiL 123.3 123.3 ©128.8 |- 1338 T 1448 . 144.8 144.8 144.8 1453
CaCl2 {(Mud} git 333 333 33.3 313 323 30.5
Alkalinlty - - 2.2 o222 . a1 115 3.4 1.2
Excess LIlma kg'm3 32 a.2 11.5 M7 11.5 11.9
Electric Stab v 877 71 877 - 651 832 737
Aw {caic) 0.863 ¢.983 0.684 0.84 0.84 0.824
Chiorldes - Bl Sh2rEs . 1 218 22.5 215 27.5 27.5
Sand % Ya 0.3 0.3 0.3 2.4 0.3 0.
Watar % e % 27 RN RFES- 5 K 23, 23. 21.
oil % % 53, 51, 58, 55, 55, 5t.
Gorr, Solida % % 8.9 a9 - w208 20.8 209 20.8
LGS % % 1.5 14 27 2.7 2.7 1.7
HG5% . - % 17.4 17.4 o188 BT | L 1T SEOA T UMD T I B | K I 181 - 184 18.1 18.1
OlIfWater Ratio % 86:34 86:34 65:35 8:24 87:33 88:32 68:32 T2 | Thze 71:29 71:29 7327
Sulphide .Z - BN IT\QI'L - L e o X . . : . i, 0.
This reposi has hean produced with MudCADE Softwara 1.1¢ « Wed 7-Jan-1958 16:07
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"JRILLING FLUIDS SERVICES MudCADE*
Administration Data
Well Name 15/9-18A Location NORWAY Date & Time 03-Sep-97 23:59
Operator Statoll Contractor/Rig . Dolphin Drilling Interval 81iZ2in
Operator Rep. 8. Leland Contractor Rep. S.5karshe Dowell Eng. Gareth Finley/Neii Rothnie
Analysls Type OBM Fluid System - ULTIDRILL 3 Spud Date 16-Jus-1997
DRILLING FLUIDS PROPERTIES RECORD - From, 23-Jui-1987 23:59 fa 10-Aug-1997 23:59
Property Name Unlis 27 28 29 30 31 32 23 34 a5 36 kH 38 g
Date 08-Aug-B7 | 06-Aug-87 | 06-Aug-97.| 06-Aug-87. | 08-Aug-87 i 07-Aug-B7 | 07-Aug-87 | 07-Aug-97 | 08-Aug-97.| 08-Aug-97 | 09-Aug-97 | 10-Aug-97 | 10-Aug-87
Time 18:00 18:00 18:00 18;08 22:00 04:05 08:00 22:30 14;00 14:30 21:45 04:30 14;00
Sample loc. Acilva § AcllveS | ActiveS .{. Active 8- [ - Active § - Activa S’ ([ ActiveS | ‘Active8 { Active s Acllve S Active Active S Active 5
MD m 3370. 3370. 3370. 3494, 3512, 3561, 35686, 3632, 3653, 3701, 37386, T4, 3803.
VD m e 2739, 2774, " 2800, .- © 2866, 2888, 2928. 2860, 2895, 3020.
Hoie Angle deg 25, 24. 24, 24, 24. 24. 24. 25. 24,
Density gicm3 0.0 0.0 0.5 | 1.88% 0 5 186 5 | 185 . [s.188.00 | 0 458 1,56 1.55 1.55
Geadient kPalm 0. 0. 0. 15.2 152 1 52 152 155 15.3 15.2 15.2
Funnél Visc. 5 DU IO w86 - B2 58 . 57 78 64 58 68
600 rpm 83 84 ag a6 82 101 a3 a5 36
300 rpm SBRT 52 B .. 54, 57 B4 62 59 60
200 rpm 40 44 50 48 4B 47
160 rpm 28 30 33 33 31 30
8 rpm 1 11 11 " 1 11
3 rpm 10 10 10 10 10
Plastic Visc. cP as’ 37 36 35 iB
Yleld Polnt Pa 12.9 12.4 11, 115
10 sec. Gel Fa ' 7. © 6.5 9.
10 min. Gei Pa 18. 18, 15, 18.
n-annulus 0.403 0.398 0.385 0.389
K-annulus Pass*n . 2.648 2,678 2725 2708
HTHP Filrate mL 21 2.1 2.2 21
HTHP Cake 1/32na” 2, 2. 2. 2.
HTHP Temp. degC 100, 100, 109,
CaCl2 {Acq) g 158.5 158.5 1513 158.5
CaCl2 {Mud] gL 3313 X ) 333 333
Alkallnity 75 38 4 i8
Excess Lime kg/m3 139 14.1 14.8 14.1
Elecirlc Stab v 796 G601 594 547
Aw {calc) 0.824 0.824 0.832 0.824
Chiorldes giL 27.5 .5 1.5 7.5
Sand % % 0.3 0.2 a1 0.3
Water % Y 21, 21, 22, 21
ol %4 % 58. 57. 58. 7.
Corr, Solids % % 21.8 20.8 20.8 20.8
LGS % % 24 1.2 1.9 1.8
HGS %- Ya 18.8 19,7 18.9 18.
OliiWater Ratio % 73:27 73:27 72:28 73:27
Sufphide mgfl 0.

" Mark of Schlumberger

This repont has baen produced with MudCADE Software 1.1¢ - Wed 7-Jan-1998 16:07
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—JRILLING FLUIDS SERVICES MudCADE*
Dowell _ :
Adminlstration Data

Wal] Name 15/9-19A Logation NORWAY Date & Time 03-Sep-87 23:59

Operator Statoii Gontractor/Rig Dolphin Driiling Interval §1i2in

Operator Rep. 3. Loland Contractor Rep. 5.5karsbe Dowell Eng. Gareth Finley/Neil Rothnie

Analysis Type OBM Fluid System - ULTIDRIEL - Spud Date 48-Jul-1997

DRILLING FLUIDS PROPERTIES RECORD - From 1 0-Aug-1997 23:59 to 03-Sep-1997 23:59

Property Name Units 40 41 42 43 44 45 46 47 48 49 50 51 52
Dats 11-Aug-e7 | 12-Aug-87 | 12-Aug-97 | 13-Aug-97.[.14-Aug-07 .| 14-Aug-87:|:15-Aug-87 | 15-Aug-97 | 18-Aug-87 | 18-Aug-07 | 17-Aug-87 | 17-Aug-87 | 18-Aug-d7
Time 13:00 14:00 22:45 21:27 03:00 22:30 14:00 23:00 14:00 23:00 15:30 21:00 14:00
Sample loc. . Aclive § Acllve § Active 8 | ActivaS | AcfiveS Actlve S Acllve S | Aclive § Active § Actlve S Acliva 3 Aclive 5 Active 3
MO m 3637, 3838, 3845. 3854, 3681. 3893, 3908. 29386, 3938, 3862. 3988. 39940, 3990,
™D : m 30641, 3051, 3088, |. - 3070, ,.3009 <300, 3113, )5 3138, 3136. 3159, 3160, 3183. 3190,
Hole Angle deg 24, 26, 25 25, 25, 28, 27. 27, 27. 27. 27, 27. 27,
Denslty . glem3 - 1.55 1.55 o185 | 485 |, 4880 F.188 L 1880500 165 1.55 158 1,55 1.55 1.58
Gradient %Paim 15.2 15.2 152 15.2 15.2 1582 15.2 15,2 15.2 16.2 15.2 15.2 15.2
Funne! Visc. : 8 64 .e3 .. 5% 80| ess [ 2 EE U EEPR 7 SR VR 67 63 B8
800 rpm 97 97 T 53 105 100 100 99 102 110 104
300 rpm : ee | .e0 | 85| Eose ) LuBdy CB4D | 80 B3 80 70 82
200 rpm 44 45 43 49 49 A5 48 45 54 A7
100 rpm 30 . .30 29 ErE 32 o .21s b 33 a4 35 K3
£ rpm 41 11 11 12 12 11 12 11 13 11
3 rpm 10 10 [ ST [' B I T I 10 10 1 10
Piastic Visc, cP 37 a7 37 38 40 38 42 40 42
Yleld Polnt Pa LN 1. A oo | IR PSS 3 2134, 98 128 8.8 144 8.8
10 sac. Gel Pa 8. 8. 7. 1. 1. 7. 1. 10, 8. 8.
10 min. Gel Pa 18, | . 16 3. . 14, C 4 s oAE 14 15, 18, 16, 18.
n-annutus 0.389 ¢.38¢ 0.37 0.374 0.382 0.385 0.383 0.403 0.289 0.4 0.389 0.402 0.396
K-annulus Pas*n | . 2709 2709 2.794 2725 2708 2.648 S 2708 | 2682 2.709 2918 2.678
HTHP Filtrate mL 2.2 2.4 . . 2 2 2.2 2.2 2.4
HTHP Cake 1/32nd" 2. 2. 2 s 2. 2, 2
HTHR Temp. degC 100. 100. 100. 100, 100 100. 100,
CaCl2 [Acq) gL 151.3 151.3 1513 1513 151.3 1513 136.3
CaC12 (Mud} gil 33.3 13.3 333 33.3 33.3 33.3 3.4
Alkallnity 45 | 385 -.3.85 a8 4 35 3.7
Excess Lime kgim3 18.7 4.8 14.8 14.4 14.8 13, 13.7
Electric Stab v 547 550 540 - - A3 553 550 504
Aw (calc) 0.432 0.032 ' 0.832 0.832 0.024 0.085 0.84
Chiorldes giL 21,5 s 215 21.5 160, 150. 21.5
Sand % % 0.3 0.3 o 0. 0.2 01 0.3
Water % Tt 2. | 22, 22. 22, 22, 22. 23.
Oil Ye % 58, 5a, 56. A6, 54. 58, 55,
Carr, Sollds % % 0.8 209 . 209 20.9 16.2 14.3 08
LGS % 3 1.9 58 18 . 1% 0.3 0.4 2.
HGS % % 18.8 18.9 189 1a.9 8.9 18.9 18.8
Oil/Water Ratlo % 72:28 72:28 72:28 T2:28 72:28 72.28 71:29
|Sulghida - mgil S : E ; .0 0. g o

This repost has been produced wiih MudCADE Software 1.4¢ « Wed T-Jan-1598 16:08

* Mark of Schlumberger Page 1
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"JRILLING FLUIDS SERVICES | MudCADE*

Administration Data

Well Name 15/9-194 Location NORWAY Date & Time 03-Sep-97 23:59
Operator Statoll Contractor/Rig Dolphin Drllling : lnterval 841/2in
Operator Rep. 5. Loland Contractor Rep. S.8karsha Dowell Eng. Gareth Finley/Neil Rothnie
Analysis Type OBM Fluid System : ULTIDRILL Spud Date 16-Jul-1937

DRILLING FLUIDS PROPERTIES RECORD - From 10-Aug-1997 23:59 to 03-Sep-1997 23:59
Property Name Unils 53 54 55 56 57 58 59 &0 61 62 63 64 65
Date ' 18-Aug-87 | 10-Aug-87. | 2A-Aug-9T. |-20-AUg-97 7| - 21-Aug-97 | 21-Aug-87 | 21-Aug97. | 22-AUg-87 | 23-Aug®7 | 24-Aug-87 | 25-AugG7 | 26-Aug-8T | 27-Aug-87
Time 23;00 14:00 14:00 24:00 04;30 13:00 23:00 23:58 23:00 23:.00 24:57 21:54 22:12
Sample loc. Actlve S Actlve S Aclive§ . | Actlve S| Active 8| JActive§. | .- PIt2 Aclive & | .~ Plt2 ~ .| Pit2 Aclive 5 Active § Acllve §
MD m M7, 4017, 4017. 4017. 4017. M3, 41431, 4131 4131, 4131, 4131, 4131, 4131,
™vD m 3208, 32085, a5, | 3zOs. | 32050 f . 3ma. 338, ¢ 33a. 3318, 3318. 3316, 3331,
Hole Angla deg 27, 27. 25, 25, 25, 25, 25, 25, 25, 25, 25,
Denslty giom3 . 1.55 166 [ o455 1. 1655 1.55 S48 | 186 .] . 1,88 1.55 1.55 1.55 1.55
Gradlent kPa/m 15.2 15.2 152 15.2 15.2 152 152 18.2 15.2 152 15.2 15.2
Funnel Vise, - s - 67 82’ Eep e f e B3 T ' RSN (SN IR £ AT IR D 4! 75 78 70
600 rpm 102 100 111 120 © o120 118 118 118 117 118 115 134 118
300 rpm . 80, RO B 1 R ‘85" RO . DO N I R £ IR TR 7 16 85 75
200 rpm 44 43 57 56 55 89 58
100 rpm _ C .28 .30 4z 4 42 45 34
8 rpm 11 1 14 14 14 14 13
Arpm 0 ¢ S0 12 12 12 12 12
Fiastlc Visc. cP 42 40 39 ag 13 49 43
Yleld Polnt Pa 8.6 B i8.7 - 18.2 177 11.2 1583
10 sec. Get Pa a9, a, B. a. 10. 10. 10,
10 min. Gel Pa : 1B, - 1B 8. - R 17. 17, 17,
r-annuius 0.389 0.38% 0.428 0.408 0.404 0.401 0.425 0.398
K-annulus Pas*n .| 0 22005 {0 2708 50, 2798 0| 34 ] 3474 3,188 4,085 3.204
HTHP Filtrate mi. § 24 C2a 2. 2.2 22 1. 1. 2.2
HTHP Cake 1f32nd” -;.:512.f' - S i PR I & - ta. 2, 2. : 2
HTHP Temp. degC 100, 100, 100. 100. 100. 100, 100,
CaCi2 {Acq) il ©o1448 . 0 1327 _ JRP S -4 B 00 87 |k RS R 1B 2 144.8 © 1448 144.8 144.6 188.9
CaCI2 [Mud) ol a3.3 30.5 33.3 30.5 333 333 333 381 133 333 33.3 13 37.2
Alkalinity. a7 " 3.85 : o G BN U B T SEC DO - RS S IR 2 2.5 1
Excess Lima kg/m3 137 14.3 114 11.1 7.4 2.3 17
Electrls Stak v 505 " Bt . . 54l 5315 550 550 565
Aw (calc) 0.84 0.125 0.796 0.796 0.878 0.876 0.855
Chlorides giL - 150, BER: LN 35. 23.2 212 237
Sand % % 62 0.2 0.4 0.4 0.3 0.3 0.3
Water% ... 1. % 23, 23 23 23, 23. 23. 22.
Ol % o 55. 55, 54.5 545 54.5 54.5 55.
Corr. Sollds % . . Y . ... 209 . 182 - ~:20.9 ) 208 21.7 24.7 224
LGS % % 2.1 23 ‘2.7 27 3.5 35 44
HGS% .~ Y% 188 ¢ f - 188 | 1820 18.2 18.2 18.2 477
Ollfwater Ratio % 71:29 7128 70130 70;30 70:30 70:30 71:29

This rapart has been produced with MudCADE Softwara 1.1 - Wed T-Jan-1995 16:09
* Mark of Schlumberger Page 2
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JRILLING FLUIDS SERVICES MudCADE*
Dowell
“Admlinistration Data )
Well Name 15/3-19A Location NORWAY Date & Time 03-Sep-97 23:59
Operator Statail Contractor/Rig Dolphin Drilling Intarval 81f21In
Cperator Rep. S. Leland Conlractor Rep. 5.5karshe Dowell Eng. Gareth Fintey/Neil Rothnie
Analysis Type OBM Fluid System - ... . ULTIDRILL L Spud Date 16-Jul-1997
| DRILLING FLUIDS PROPERTIES RECORD - From 10-Aug-1997 23:59 to 03-5ep-1997-23:59
Property Name Units 66 &7 68 89 70 71
Date o 28-Aug-27 | 20-Aug-97:| 30-Aug-B7 |:31:Aug-97%] -018ep-B7 -
Time 20:04 20:56 231 22;20 23:59 22344
Sample loc. Active S | Active5 ] ActiveS.} Active§ | Aclivi'S | ActiveS: |-
MD m 4131, 4131, A3, 4131, Car3t. ] a0,
VD m 1348, ama.. < LN YIS B - RO
Hole Angte deg 25, " 28, 25, 25, 28,
Denslty ‘glem3 | .85 | 1865 {155 N0 A58 1 155 1155
Gradlent kPaim 152 15.3 5.2 152 15.2 152
Funnel Visc, " s R £ T I SR S R AL NERto
800 rpm 120 133 110
300 rprm £ IR AR 86 . -
200 rpm 50 81 52
100 rpm 38 . 38 33
& rpm 14 13 13
3rpm 13 12 L LR
Plasilc Visc. cP 45 52 M
Yleld Point Pa 14.4 139 10.6
10 sec. Gel Pa 10. 14, 8,
10 min, Gel Pa 17, . 18, 15, "
n-annulus 0.3a1 0.415
K-annulus - . . Pas®™n asrt - 3118
HTHP Filtrate " omL 2
HTHP Cake . : “Ai32nd” 2, e
HTHP Temp. degC 100. 100,
CaCl2 {Acy) - giL - 184.9 6B
Cagl2 {Mud) gh. 372 37.2
Alkallnity LT 2
Excess Lime kg/m3 74
Electric Stab v 660 : :
Aw {calc) 0.855 0.B55
Chlorldes gl 2317 Ay o
Sand % % 0.3 '
Water % - LA N R
oIl % % | 55,
Corr. Solids % % 221 ‘221 .
LGS % % 4.4
HGS % . - % 17.7 .
Oli'Water Ratio ¥ T1:29 71:29
Sulphida ° L mg/l. . i

* Mark of Schlumberger

This repoct has been producsd with MudCADE Softwara 1.1¢ - Wad T-Jan-1958 16:08
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Schiumberger DRILLING FLUIDS SERVICES MudCAUE*
Dowell
Administration Data

weli Name 15/9-19A Locatian NORWAY Date & Time 08-Nov-97 23:53

Operator Statail Contractor/Rig Dolphln Drilling Interval 6 3/100 In

Cperator Hep. S, Laland Contractor Rep. S.Skarsbe Dowetl Eng. Gareth Finley/Nelil Rothnle

Analysls Type QBM Fluld System ULTIDRILA Spud Date 16-Jul-1957
r DRILLING FLUIDS PROPERTIES RECORD - From 03-Sep-1997 23:59 ta 96-Jan-1996 17:08
Property Name Unlts 1 2 a 4 5 6 7 B ] 10 1Al 12 13
Date $1-0ct-97 | 12-0c1-97 | 13-0ck-97 § 14-0c1-97 | 15-0ct-97 | 18-Oct-97 17-0ct-97 | 18-Q¢i-97 | 18-Oct-87 | 20-0ct-97 | 21-0¢1-97 | 22-0¢t-97 23-0ct-97
Time 18:00 16:00 20:00 18:00 20:00 23;30 23:00 2200 23;57 23:5% 22:59 23:59 22:55
Sample loc. Pit2 Pha Aclive § Active 5 Actlve 5 Active & Active 5 Active Acllve 5 Active & Aclive § Aclive 5 Active 5
MD m 4132, 4132, 4132, 413z 4132, 4132. 4132, 4132, 4132. 4132, 4132. 4132 4132,
TVD m 3238.. 3238. 3234. 3328, 332a,
Hole Angle deg
Denslty gfem3 1.47 1.47 1.47 1.47 1.47 1.48 1.48 1.48 148 1.48 1.48 1.48 1.47
Gradient kPafm 14.4 14.4 14.4 14.4 14.4 14.5 14.5 145 14.5 14.5 14.5 14.5 144
Funnal ¥isc. 8 :
800 rpm 132 132 132 132 130 118 116 118 116 117 18 118 139
3300 rpm an 80 BQ 80 a2 72 72 72 72 72 71 72 83
200 rpm 58 58 58 58 58 57 59 58 59 59 59 59 61
100 Fpm 36 36 36 36 6 36 as 38 ag a9 39 40 40
6 rpm 13 13 13 13 13 13 13 13 12 13 14 14 14
3rpm 11 11 11 it 11 10 14 10 1 1 H 1" 13

‘{Plasilc Visc, cP 52 52 52 52 48 46 44 46 44 45 45 46 56

Yield Polnt Pa 13.4 13.4 13.4 134 16.3 12.4 13.4 12.4 13.4 12.$ 12.4 12.4 12.5
10 sec, Gel Pa 7. 7. 7. T. 1. 10. 1. ", 11. 1. 1. 1. 15.
10 min, Get Pa 7. 17, 7. 17. 13. 13, 14, 13. 13. 13. 14. 14. 17.
n-annulus 0.431 0.431 0.431 0.431 0.436 0.429 0.429 0.429 0.408 0.408 0.405 0.408 0.401
K-annulusg Pa-s*n 2,784 2.784. 2.784 2784 2.75% 2539 2,530 2.539 2.988 2.889 2.904 2.889 3.445
HTHP Flltrate mL 1.8 1.8 1.8 1.8 1.8 1.9 18 1.8 18 1.8 1.8 1.8 18
HTHP Cake 14a2nd"” 2. 2. 2. 2, 2. 2. 2. 2. 2. 2. 2. 2. 2
HTHP Temp. degC 100, 100. 100, 100. 100, ieo, 100. 100. 100. 100, 100, 160. 100,
caCl2 {Acq) gL 74. 74. 74. 74. 74. 94.4 94.4 97.8 g7.8 97.8 97.8 97.8 97.8
CaCi2 {Mud) g 222 22.2 22.2 222 222 27.4 27.4 27.4 274 27.4 27.4 27.4 274
Alkallalty 25 25 25 2,5 275 2.5 275 N | 275 275 2.75 2.75 2.75
Excess Lime kgfm3 9.3 9.3 9.3 8.3 10.2 9.3 10.2 10. 10.2 10.2 10.2 18.2 16.2
Elaclrle Stab v 440 440 440 440 4440 434 440 440 440 440 440 438 427
Aw [calc) 0.922 0.922 0.922 0.522 0.922 0.919 p.913 0.915 0.916 0.915 0.916 0.916 0.915
Chlorides oL 17.5 17.5 17.5 17.5 17.5 17.5 17.5 17.5 17.5 17.5 175 17.5 17.5
Sand % % 0.3 0.3 0.3 0.3 0.3 03 03 3. 3. 0.3 3. 0.2 0.3
Water % Y 3, 0. 30, 30. 30, 29, 29. 28. 28, 28, 28, 28. 28.
ol % % 52. 52. 52. 52. 52. 52, 52, 52, 52 52, 52, 52. 52,
Corr. Soilds % % 17.3 17.3 17.3 17.3 17.3 184 - 16.4 8.4 19.4 19.4 19.4 19.4 19.4
LGS % % 1.3 1.3 1.3 1.3 1.3 29 2.9 4.9 4.9 4.9 4.9 4.9 5.5
HGS % % 16. 16. 16, 16. 16. 16.5 15.5 14.5 14.5 14.5 14.5 14,5 13.9
Ol’Water Rallo Y 63:37 63:37 83:37 §3:37 63:37 64:36 654:36 65:35 65:35 65:35 85:35 §5:35 65:35
Sulphide mglL ' o

* Mark of Schlumberger

This report has been produced with MudCADRE Software §.1¢ - Tua 6-Jan-1538 17:09
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1 Introduction

Two gas samples from well 15/9-19A, Test 1A and Test 1B are analysed for gas and
isotopic composition.

On the samples C; - Cs and CO, are quantified. The 8!3C value is measured on methane,
ethane, propane, the butanes and CO,. In addition the 8D value is measured on methane.

2 Analytical procedures

Aliquots of 0.5 ml are sampled with a syringe for analysis on a Poraplot Q column
connected with flame ionisation (FID) and thermal conductivity (TCD) detectors. The
detection limit for the hydrocarbon gas components is 0.01 pul/ml, for CO; 0.2 ul/ml.

For the isotope analysis 5-10 ml of the gas is sampled with a syringe and then separated
into the different gas components by a Carlo Erba 4200 gas chromatograph. The
hydrocarbon gas components are oxidised in separate CuO-ovens in order to prevent cross
contamination. The combustion products CO; and H;O are frozen into collection vessels

and separated.

The combustion water is reduced with zinc metal in sealed quarts tubes to prepare
hydrogen for isotopic analysis. The isotopic measurements are performed on a Finnigan
MAT 251 and a Finnigan Delta mass spectrometer.

IFEs value on NBS 22 is -29.77 = .06%0 PDB.

The uncertainty in the 813C value is estimated to be =+ 0.3%0 PDB and includes all the
different analytical steps. The estimate is based on repeated analysis of a laboratory
standard gas mixture. The uncertainty in the 8D value is likewise estimated to be + 5%e.

3 Results

The normalised volume composition of the gas samples is shown in Table 1. The stable
isotope composition is shown in Table 2. Due to an analytical problem the uncertainty in
the reported iC, isotope values are larger than indicated by repeated analysis of the
laboratory standard gas mixture.



&

The analytical system has been tested with the standard gas mixture both in advance and

after the analysis of the present samples, with acceptable results.

Volume composition of gas samples (normalised values) from well 15/9-19A

nC; CO2 Z(C;-Cs Wet- iCy/
% 9 ness  nCy/

Table 1

Sample IFEno C Co C3 iCq4 nCy iCs
% % % % %

GEO % A

Test 1A 980003 795 8.8 60 057 1.7 044 041 2.6 974 0.18 033
031 039 26 974 0.15 031

Test 2B 980004 825 176 4.7 045 14

Table 2  Isotopic composition of gas samples from well 15/9-19A

Sample IFE no C C Ca Cs iCq nCy COy COp
GEO 813c D% 813c sBc s13¢c sBc sl3c  sl%0
%0PDB SMOW %oPDB %oPDB %cPDB %cPDB %cPDB %o PDB
Test 1A 980003 -41.1 -212 -30.0 -33.0 -29.5 -34.8 -11.9 -9.8
Test 2B 980004 -40.7 -212 -30.0 -32.8 -28.5 -35.0 -12.1 -9.8
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