
8.1 SUMMARY

Well 6407/9-3, the second Draugen appraisal well, which was drilled

some four kilometres south of the discovery well, encountered a 34 m

hydrocarbon column in the Frøya Formation. The OWC was interpreted

at approximately 1638.5 m ss between the very good sands and the

basal shale and was for that reason not very clear.

Prior to testing an FMT survey was carried out: the reservoir

pressure measured was hydrostatic, 2395 psia at datum (1630 m ss).

In-situ stress tests were carried out at 1680 and 1738 m bdf. A

maximum allowable bottom hole injection pressure based on fracturing

of 3660 psia was evaluated from these tests and the Breckels and Van

Eekelen correlation (Fig. 4.3).

The oil column was perforated from 1606.5 to 1618.5 m ss. The

interval was gravel packed and flowrates up to 15700 stb/d were

achieved during the clean up. A multirate test incorporating 4 flow

periods with a total flow duration of 36 hrs and a 24 hrs pressure

build-up survey was carried out. The evaluation showed an average

permeability of 5.7 Darcy over 36 m. Skins calculated ranged from

24 to 29. Observed productivity indices after gravelpacking varied

from 147 to 166 stb/d/psi. The calculated ideal PI is 660

stb/d/psi.

The evaluated datum pressure was 2391 psia. Both this pressure and

the FMT pressure of 2395 psia are well within measurement accuracy

of the previously established reservoir pressure of 2392 psia.

NSEP 277/TV/42/fam



WELL: 6407/9-3
PT-1 SAMPLES COLLECTED

TABLE 8.2
Page 1 of 4

No.

BHS
1

BHS
2

BHS
3

WTR
1

WTR
2

WTR
3

OIL
1

OIL
2

OIL
3

TEST

PT-1B

PT-1B

PT-1B

PT-1B

PT-1B

PT-1B

PT-1B

PT-1B

PT-1D

TIME

10.23

10.23

10.23

22:50

02:00

04:20

15.00

04.20

13.50

DATE

17.7.85

17.7.85

17.7.85

16.7.85

17.7.85

17.7.85

16.7.85

17.7.85

18.7.85

NATURE

OIL

OIL

OIL

WATER

WATER

WATER

OIL/WATER

OIL

OIL

S.G

N/A

N/A

0.821
a60°F

.819

.818

SAMPLING
POINT

BOTTOM HOLE
DEPTH 1625.2m

BOTTOM HOLE
DEPTH 1627.4m

BOTTOM HOLE
DEPTH 1629.6m

WATER LINE .
AT SEPARATOR

WATER LINE
AT SEPARATOR

WATER LINE
AT SEPARATOR

UPSTREAM
SANDCATCHER

SEPARATOR
OIL LINE

UPSTREAM
SANDCATCHER

CONTAINER
DESCRIPTION
/VOLUME

680 cc
SHIPPING BOTTLE

675 cc
SHIPPING BOTTLE

1 LITRE
PLASTIC BOTTLE

5 LITRE
PLASTIC CAN

5 LITRE
PLASTIC CAN

5 LITRE
PLASTIC CAN

1 LITRE
PLASTIC CAN

5 LITRE
PLASTIC BOTTLE

1-LITRE
PLASTIC BOTTLE

No.

811515

811077

REMARKS

BUBBLE POINT
510 PSIG å 60

BUBBLE POINT
510 PSIG å 60

BAD SAMPLE

PH = 1

PH = 1

PH = 1

.5°F

°C



WELL: 6407/9-3
PT-1 SAMPLES COLLECTED

TABLE 8.2

Page 2 of 4

No.

OIL
4

OIL
5

OIL
6

OIL
7

OIL
8

OIL
9

OIL
10

OIL
11

OIL
12

TEST

PT-1D

PT-1D

PT-1D

PT-1D

PT-1D

PT-1E

PT-1E

PT-1E

PT-1E

TIME

16.00

16.10

23.00

04.05

08.35

01.15

02.30

08.00

08.30

DATE

18.7.85

18.7.85

18.7.85

19.7.85

19.7.85

20.7.85

20.7.85

20.7.85

20.7.85

NATURE

OIL

OIL

OIL

OIL

OIL

OIL

OIL

OIL

OIL

S.G

.820

.820

.818

.820

.818

.820

.821

.817

.817

SAMPLING
POINT

UPSTREAM
SANDCATCHER

UPSTREAM
SANDCATCHER

UPSTREAM
SANDCATCHER

UPSTREAM
SANDCATCHER

UPSTREAM
SANDCATCHER

UPSTREAM
SANDCATCHER

UPSTREAM
SANDCATCHER

UPSTREAM
SANDCATCHER

UPSTREAM
SANDCATCHER

CONTAINER
DESCRIPTION
/VOLUME

1-LITRE
PLASTIC BOTTLE

1-LITRE
PLASTIC BOTTLE

1-LITRE
PLASTIC BOTTLE

1-LITRE
PLASTIC BOTTLE

1-LITRE
PLASTIC BOTTLE

1-LITRE
JERRY CAN

1-LITRE
JERRY CAN

1-LITRE
JERRY CAN

1-LITRE
JERRY CAN

No. REMARKS



WELL: 6407/9-3
PT-1 SAMPLES COLLECTED

TABLE 8.2
Page 3 of 4

No.

OIL
13

OIL
14

OIL
15

OIL
16

P.V
1A

P.V
IB

P.V
2A

P.V
2B

PVT
3A

.T

.T

.T

.T

TEST

PT-1E

PT-1E

PT-1E

PT-1E

PT-1E

PT-1E

PT-1E

PT-1E

PT-1E

TIME

21.25

23.35

04.00

06.00

02.30

02.30

08.30

08.30

20.40

DATE

20.7.85

20.7.85

21.7.85

21.7.85

20.7.85

20.7.85

20.7.85

20.7.85

20.7.85

NATURE

OIL

OIL

OIL

OIL

OIL

GAS

OIL

GAS

OIL

S.G

.818

.816

.808

.808

SAMPLING
POINT

UPSTREAM
SANDCATCHER

UPSTREAM
SANDCATCHER

UPSTREAM
SANDCATCHER

UPSTREAM
SANDCATCHER

SEPARATOR-2

SEPARATOR-2

SEPARATOR-2

SEPARATOR-2

SEPARATOR-2

CONTAINER
DESCRIPTION
/VOLUME

1-LITRE
JERRY CAN

1-LITRE
JERRY CAN

1-LITRE
JERRY CAN

1-LITRE
JERRY CAN

700 cc
PVT CYLINDER

20 LITRE
PVT GAS BOTTLE

700 cc
PVT CYLINDER

20 LITRE
PVT GAS BOTTLE

700 cc
PVT CYLINDER

No.

811448

1019

811505

1038

810873

REMARKS



WELL: 6407/9-3
PT-1 SAMPLES COLLECTED

TABLE 8.2
Page 4 of 4

No.

PVT
3B

BULK
1

BULK
2

BULK
3

BULK
4

TEST

PT-IE

PT-IE

PT-IE

PT-IE

PT-IE

TIME

20.40

01.30

08.00

21.10

04.10

DATE

20.7.85

20.7.85

20.7.85

20.7.85

21.7.85

NATURE

GAS

OIL

OIL

OIL

OIL

S.G

.820

.817

.818

.808

SAMPLING
POINT

SEPARATOR-2

SEPARATOR-2

SEPARATOR-2

SEPARATOR-2

SEPARATOR-2

CONTAINER
DESCRIPTION
/VOLUME

20 LTR GAS
PVT CYLINDER

45 GALLON
BARREL

45 GALLON
BARREL

45 GALLON
BARREL

45 GALLON
BARREL

No.

1021

REMARKS



Appendix B
Page I of 6

WELL: 6407/9-3
SUMMARY OF SEPARATOR DATA

DATE
TIME

11.07.85
14.00

14.30

15.00

15.30

16.00

16.30

17.00

17.30

18.00

16.07.85

17.30

18.00

18.30

19.00

19.30

20.00

20.30

21.00

21.30

22.00

22.30

23.00

16.07.85

23.30

24.00

00.30

THP/THT
psig/°F

425/60

428/60

467/56

481/57

495/58

498/58

510/57

520/56

525/56

412/61

340/63

354/58

362/58

385/58

445/58

446/58

450/58

455/57

455/57

457/56

457/56

398/56

406/56

419/57

OILRATE
stb/d

24

-

1512

579

792

984

1032

984

672

336

1068

660

636

1680

588

1122

1131

1144

1146

1138

1125

1932

2343

2795

GOR
scf/stb

100

140

152

156

239

109

112

120

120

123

146

132

111

Psep/Tsep
psigA

30/54

30/54

40/56

45/52

50/52

90/53

90/53

90/52

100/52

100/52

90/51

90/51

110/51

100/51

95/52

BHP
psia

2346

2346

2336

2345

2343

2342

2342

2343

2343

.3

.1

.6

.7

.3

.0

.0

.2

.5

COMMENTS

PT-1A 2Dd
20/64" bean

16/64" bean

BHP data from

8430-037 Valtos

18/64" bean

One gauge failed

16/64" bean

PT-1B 3Dd

32/64" bean

24/64" bean

BSW=0.5 %

o ppm H2S

.75 % C02

PT-1B 4Dd

36/64" bean

NSEP 267/11/ith



Appendix B
Page 2 of 6

WELL: 6407/9-3
SUMMARY OF SEPARATOR DATA

DATE
TIME

01.00
01.30

02.00

02.30

03.00

03.30

04.00

04.30

05.00

16.07.85

10.05

10.35

11.05

11.35

18.07.85

02.00

03.00

04.00

05.00

06.00

07.00

08.00

09.00

10.00

11.00

THP/THT
psig/°F

425/57
430/58

435/58

440/59

440/60

445/60

450/60

447/60

449/60

556/63

559/63

559/62

559/64

217/60

455/61

516/64

505/64

514/65

521/67

527/69

531/70

OILRATE
stb/d

2657
2709

2723

2865

2615

2869

2848

2926

2724

252

216

179

195

1894

3079

3145

GOR
scf/stb

122
121

124

118

131

126

127

125

140

237

149

157

Psep/Tsep BHP
psig/ F psia

105/52
105/52

110/53

110/54

110/53

105/54

105/54

105/55

110/56

87/60

87/60

90/62

COMMENTS

BSW = trace

PT-1C 2Dd

8/64" bean

took 3 BHS: 2 OK

Gauge failed

PT-1D 3Dd

28/64" bean

32/64" bean

18.07.85

12.00 497/75 4441 176 120/68

PT-1D 4Dd

40/64" bean

NSEP 267/11/ith



Appendix B
Page 3 of 6

WELL: 6407/9-3
SUMMARY OF SEPARATOR DATA

DATE THP/THT OILRATE GOR Psep/Tsep BHP COMMENTS
TIME p s i g A stb/d scf/stb psig/°F psia

13.00
14.00

15.00

16.00

17.00

502/76
504/76

488/-

490/78

491/79

5069
5080

6035

6062

6088

152
159

116

116

121

110/71
105/72

165/-

170/74

155/73

no H2S
0.5 %

48/64"

C02
bean

NSEP 267/11/ith



Appendix B
Page 4 of 6

WELL 6407/9-3
SUMMARY OF SEPARATOR DATA

DATE
TIME

18.07.85
18.00

19.00

20.00

18.07.85

21.00

22.00

23.00

24.00

01.00

19.07.85

02.00

03.00

04.00

05.00

19.07.85

07.00

08.00

19.07.85

09.00

09.30

10.00

THP/THT
psig/°F

463/81

450/82

450/82

331/86

316/88

317/88

320/88

321/85

301/?

295/88

295/87

296/86

261/?

261/?

243/?

242/?

243/?

OILRATE
stb/d

4089

4022 3824

3662 4186

5141 4521

5745 6281

5903 6678

5814 6700

5890 6656

6245 6554

6976 6500

7719 6598

7397 6564

7212 7576

7773 7611

7760 7308

7488 8264

7444 8005

GOR
scf/stb

98

108

72

119

129

127

126

123

161

138

131

145

113

113

117

120

67

108

98

121

121

129

129

128

133

159

169

145

134

134

114

101

103

Psep/Tsep
psig/°F

210/71

210/72

250/73

150/76

150/78

160/77

160/78

155/79

135/79

135/78

135/78

145/76

145/78

145/79

145/79

150/79

195/71

210/73

210/73

250/78

135/79

155/79

155/79

160/80

160/81

140/82

140/81

140/79

155/78

160/77

160/76

155/76

150/78

BHP
psia

-

COMMENTS

PT-1D 5Dd
Flowed through

2seps.each on

40/64" bean

PT-1D 6 Dd

2 seps. on

2* 64/64"bean

PT-1D 7Dd

2 seps. on

2* 72/64" bean

PT-1D 8Dd

2 seps. on

2* 88/64" bean

PT-1D 9Dd

2 seps. on

2*128/64" bean

NSEP 267/11/ith



WELL 6407/9-3
SUMMARY OF SEPARATOR DATA

Appendix B
Page 5 of 6

DATE
TIME

THP/THT
psig/°F

OILRATE
stb/d

GOR
scf/stb

Psep/Tsep
psigA

BHP
psia

COMMENTS

19.U/

21.00

22.00

23.00

24.00

01.00

02.00

03.00

20.07

04.00

05.00

06.00

07.00

08.00

09.00

20.07

10.00

11.00

12.00

13.00

14.00

15.00

16.00

17.00

18.00

19.00

20.00

21.00

NSEP

.85

577/63

577/59

554/60

556/60

557/61

557/61

558/62

.85

452/70

453/73

456/74

457/74

457/74

457/76

.85

313/84

297/85

297/86

297/86

297/87

300/88

299/90

304/91

305/92

308/92

305/92

305/92

267/11/ith

2976

2880

3328

3434

3394

3394

4490

4513

?

1

?

1

1

6480

6538

6163

6110

6184

6241

6270

3431

4349

4552

4414

4432

4256

6730

6788

7228

6832

6814

5898

6886

6935

6696

115

126

99

90

107

106

102

104

81

87

79

88

159

116

130

138

131

127

125

134

135

146

115

108

111

110

116

166

143

137

172

127

146

123

126

140

160/56

165/56

170/56

175/57

160/57

160/57

150/63

155/63

150/65

150/66

150/65

155/66

150/75

145/75

140/76

150/79

175/80

170/80

175/80

155/80

160/79

170/65

170/66

170/68

170/69

170/69

175/69

160/79

160/81

155/81

150/83

175/83

175/83

180/83

180/84

180/84

2354.7

2355.1

2355.6

2355.6

2355.5

2355.5

2323.3

2323.0

2322.9

2322.7

2322.6

2322.7

2291.3

2287.3

2287.2

2287.2

2287.3

2287.2

2287.1

2288.0

2288.3

2288.2

2287.7

2287.8

PT-IE lDd

one sep. on

32/64" bean

BHP from HP 0784
1640.2 m bdf

PT-IE 2Dd
2 seps. on

2* 40/64" bean

0 % BSW

0 ppm H2S

0.4 % C02

PT-IE 3Dd
2 seps.on

2* 72/64"bean

0 % C02

0 ppm H2S

sediment traces
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WELL 6407/9-3
SUMMARY OF SEPARATOR DATA

DATE
TIME

THP/THT
psigA

OILRATE
stb/d

GOR
scf/stb

Psep/Tsep
psigA

BHP
psia

COMMENTS

22.00
23.00

24.00

01.00

02.00

21.07.85

03.00

04.00

05.00

06.00

07.00

08.00

09.00

22.07.85

18.00

18.30

19.00

19.30

20.00

305/92
305/92

—

306/90

306/88

461/81

461/80

461/79

460/78

460/79

461/78

461/79

564/56

566/56

566/56

566/56

566/56

6270
6270

6313

6299

6262

3746

3796

3832

3842

3836

3840

3834

576

518

6664
6694

6672

6815

6707

4270

4251

4240

4251

4272

4268

4259

135
134

135

136

135

128

124
123

123

123

123

123

143
136

151

146

148

101

119

121

121

121

122

125

160/79
160/79

160/79

165/78

165/80

150/69

150/68

145/68

145/67

145/68

145/69

145/69

180/83
160/83

180/82

180/82

180/82

195/72

165/71

165/70

165/69

165/69

165/69

165/69

2287.8
2288.0

2288.2

2288.3

2288.5

2322.4

2322.4

2322.4

2322.4

2322.4

2322.3

2320.7

PT-1E 4Dd

2 seps. on

2* 40/64" bean

sediment trads

0.4 % COs

0 ppm H2S

PT-1F 2Dd

8/64 " bean

12/64" bean

NSEP 267/11/ith



LOG AND
RUN NO.

DIFL/ACL/SP/GR 1

CDUCNL/GR 1

DIFUACUSP/GR 2

CDL/CML/GR 2

DIFL/ACL/SP/GR 3

CDL/CNLJSPL 3

OLL/MLL/GR 1

Diplog 1

FMT 1

COR gun 1

COR gun 2

Velocity survey

DATE

9.06.85

9.0585

20.05 85

20 05.85

4 06.85

4 06.85

4,06.85

5 06-85

606-65

21.05.85

7-0685

6-0665

INTERVAL

266-779

360-778

702-1605

550 1596

1504-1867

1450-1B65

1580-1864

1595-1862

1630-1847

17'V

12 IV

401-1863

LU

<n
\-
m

143/."

171/2

17'A

12 W

12V«

12 V»

12 V»

12'/»

hole

hole

Oo
I—
T
CD

47,8

49.4

38.3

41.1

478

567

62.8

64,4

secti

secti

DRESSER ATLAS
MUD

TYPE

Seawater/
Benlonite

KCL Polymer

Chalk mud

j n

WEIGHT
PPG

29 pre-tes

2S attemf

50 attem

SG
1.10

1,10

1.38

1.38

1.21

1.21

1.21

1.21

ts. segreg

ted 20 rec

led 42 red

RESISTIVITY/TEMP°C
SURFACE

0.366/20-6

0.366/20-6

0.095/15.6

0.095/15.6

0.089/15.6

0089/15.6

0,089/15.6

0,089/15,6

ated sample at

Jvered

jvered

BHT
0 223/47 8

0 220/49.4

0059/383

0 056/41 !

0.048/47.8

0048/56.7

0.039/62.8

0,038/644

637,5 m

MUD FILTRATE
RESiSTIVITY/TEMP°C

SURFACE

0.284/20.6

0284/20.6

0086/15-6

0.086/15-6

0.070/15.6

0,070/15.6

0,070/15,6

0070/15,6
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- 2 - Confidential

Table 1 - GEOCHEMICAL DATA OF OILS

Sample

API

specific gravity

%w. boil. <120°C

% sulphur

ppm V as metals
ppm Ni as metals

pristane/phytane
pristane/nC17
phytane/nC18

C7-distribution
C7-alkane

nC7
monobranched
polybranched

Cy-alk/naphthene
nC7
naphthenes
branched alkanes

C^-alk/naphth/arom
nC7
naphthenes
aromatics

C15 distribution
1-ring
2-ring
3-ring

CJQ distribution
3-ring
4-ring
5-ring

'29 VR/E

% asphaltenes
*

% saturates
% aromatics
% heterocompounds

613C°/oo (whole oil)
(saturates)
(aromatics)

i i

i i

Norway
6407/9-3

1633.5-1644 m
PT-1B

40.

0.

13.

0.

0.
0.

2.
1.
0,

50
39
10

21
59
21

39
56
5

.7

.8216

.4

.4

.7

.8

.1

.0

.5

64
34
2

-28.7

*) Determined by thin-layer chromatography.
ND = not detectable.

RKER.86.033



?2-io-sn GFS nr. Calibration nr.

GAS CHROMATOGRAM OF WHOLE CRUDE
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Triterpane fragmentogram (scans 1300-2667)
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FIG. 5A. GC-MS analysis 6407/9-3, 1633.5-1644 m, crude o\
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