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Source Rock Potential of the

17/12-3X Well, Bream Field,

Norwegian North Sea

EPS Report No. 2604A

Summary

This study evaluates the source rock potential of the

6430'-8861' interval of the 17/12-3X well from the Bream Field in

the Norwegian sector of the North Sea. Two intervals (6627'-7120'

and 7393'-7868') are identified as potential sources of oil.
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Summary of Potential Source Rocks

Age Interval Thickness Probable Product

Volgian/Kimmeridgian 6627•-7120*

Volgian/Kimmeridgian 7120•-7393•

Volgian/Kiinmeridgian 7393' -7682 •

Bathonian 8201'-8299'

Bathonian 8299I-8548I

393'

37 3 ••

289'

98'

2491

Oil

Gas or a gas/gas

liquid mix

Oil

Gas or a gas/gas

liquid mix

Gas

Discussion
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incorporated intb^ttie sediments. The
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(total organic

source of organic

final marine

PS Rep.t. 1710A)

~-rrd before i t was

HXIijydxogen index) value is

^^±oxis .636.

Volgian/Kimmeridgian: 6627'-7682

The portion of the well dated as Volgian/Kimmeridgian

(6627'-7682l) is divided into three units. The first unit

(6627•-7120') is considered to be a source of liquid hydrocarbons,

The second unit (7120'-7393') is a secondary source for gas or a

mixture of gas and gas liquids whereas the third unit

(73931-7682') is a potential source of oil. This latter interval
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is second only to the 6627•-7120' interval in its potential for

generation of oil.

The Volgian/Kimmeridgian portion (6627'-7682') of the well is

thermally mature. The Ro values range between 0.72 and 0.91 and

the TAI values are between 2- and 2+. The slightly lower TAI

values at the top of this unit are interpreted to be the result of

caving from the less mature overlying sediments. The interval is

within the prime "window" for generation of hydrocarbons. High

TOC values (1.83-7.14%) indicate that a rich source of organic

carbon is available for catagenesis.

Three units are delimited on the basis of their kerogen com-

ponent. The first unit (6627'-7120') contains liquid prone kero-

gen with HI values ranging between 221.7^and 526.9 and HC ratios

falling between Oyxø^^and^^i^V^TjJeljarri^^s an oil source. The

second unit (7njfp'-7395 • ) has a mixej^ source^qf kerogen components

that produce

values are bet^

0.721 and 0.784V] A-thi-rd^uni-t-

ponent that is bill-pron^-wtth its

and 408.4 and HC value's between

Oxfordian/Cal

The port
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7/68,2'-78

he wen\ or the well déted^as/Oxfor

oor source of hydroca

fas condensates. The HI

HC/ratios fall between

•*—7-68-2-11 )f |has a kerogen com-

ing ing between 225.0

\5.

/Callovian

The sediments rec^v^xe4^iit^herx5xfordian/Callovian portion of

the well are representative or^the highly oxidative marginal

marine depositional environment in which the amorphous alginitic

fraction of the kerogen was oxidized prior to preservation. The

organic fraction has a higher than usual unoxidized terrestrial

component and this kerogen could source gas of a mixture of

gas/gas liquids. This section is thermally mature with the Ro

values between 0.85 and 0.92 and the TAI values from 2+ to 3-,
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Both thermal parameters indicate that the sediments encountered

are in the prime thermal "window" favorable for hydrocarbon cata-

genesis. The TOC values indicate that a rich (2.46 to 5.4%)

source of organic carbon is preserved in the sediments. The HI

values range between 39.1 and 157.9 and the HC ratios range bet-

ween 0.558 and 0.607.

Bathonian: 7836'-8548'

Three units are delimited in the Bathonian portion

(7836'-8548•) of the well. The first unit (7836•-8548') is a poor

source of hydrocarbons with the limiting factor being the oxi-

dizing character of its marginal marine depositional environment.

A second unit (8201'-8299') is a potential source of gas or a

gas/gas liquids mixture, whereas the third unit (82991-85481) is a

potential source of gas.

The Bathonian portion of the well is

values are frmt^O.i. l'. pykMies r&rig
thermally mature. Ro

je between 2+ and

3-, Both therhål pap̂ amjsjtars lupdioatê frhsit) the/sediments are

within the prime\"window" of hydrocarbon generation. TOC values

range between 11421 and 5304. An abs.ence ofl marine palynomorphs

suggests that th4/two/Mg/h^TO(!j vaaues\XT3. 87% \at 7808' -7907 • and

15.91 at 8300'/-8399l / mosTTl^ke/y i4dToate thfe\presence of paralic

coals.

The Bath or

based on the qualirty^

The first unit (7836'

-8540') is subdiv into three units

in the sediments,

with the limiting

factor being the oxidizing character of the depositional environ-

ment. The HI values for this unit are from 51.7 to 192.9 and the

HC ratios range between 0.565 to 0.716. The second unit

(8201'-8299') is a potential source of gas or gas and gas conden-

sate. The HI values range from 178.8 to 288.7 and the HC rations

range between 0.725 and 0.864. The third unit (8299'-8548') is

liquid-prone. The HI values range between 31.0 and 254.7 and the

HC ratios range between 0.539 to 0.826.
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?Triassic: 8548'-8949"

The portion of the well that is interpreted as questionable

Triassic in age is divided into two units. The first unit (85481

to 8758') is a marginal source for gas or a mixture of gas and gas

liquids. A second unit (8758-89711) is, at best, a lean source of

gas. The factor limiting the hydrocarbon potential of the upper

unit (85481 to 8758') is the oxidizing character of its marginal

marine environment of deposition. The limiting factor in the

second unit (8650' to 88611) is an absence of readily available

organic carbon.

The sediments found in the PTriassic portion of the well are

thermally mature based on Ro values of 0.85 to 0.91 and TAI values

of 2+ to 3-, This interval is well within the prime generation

window for hydrocarbons. The depositional environment is

interpreted to ran^e^f^om^nta^gln^l—marj^ne/'at the top of the inter-

ryval to estuariné/åt its base with the boundary roughly corres-

ponding to a <two

(8548 ' to 8758\\

fair (0.23-0.88%

whereas the HC k

unit (8650'-8

low TOC value

organic carbo

between 86.4

0.653.
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SRP APPENDIX
REPORT S 2604A APRIL 84
17/12 3X BREAM
INTERPRETED BY : E. B. ROBERTSON

INTERVAL
(FEET) (LIQUID) (GAS) RO

TOP BSE TYPE TAI EX. AM. VI IN M SDEV MD
RANGE

MN - MX (TOC)
I B ai B

6430
6627
6824
6322
7021
7120
7218
7300
7316
7415
7480
7513
7550
7611
7650
7710
7740
7750
7760

7808
7832
7845
7875
7807
7875
8005
8104
8110
8202
8300
8365
8398
8440
8497
8500
8596

6529 G
6726 C
6922 C
7021 C
7120 C
7218 C
7316 C
7301 S
7415 C
7513 C
7481 S
7611 C
7551 S
7710 C
7651 S
7808 C
7741 S
7751 S
7761 S
7804
7907
7833
7846 S
7876 S
8005 C
7976 S
8104 C
8202 C
8111 S
8300 C
8399 C
8366 S
8497 C
8441 S
8596 C
8501 S
8694 C

S
C
S

25
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SRP APPENDIX
REPORT t 2604A APRIL 84
17/12 3X BREAM
INTERPRETED BY : E. B. ROBERTSON

INTERVAL
(FEET)
TOP

8600
8615
8650
8694
8740
8792
8860

BSE

8601
8616
8651
8792
8741
8889
8861

TYPE

S
S
S
C
S
C
S

TAI

2+
2+
3-
3-
3-
2+
2+

(LIQUID)
EX. AM.

70
60
70
60
70
60
80

(GAS)
VI IN

30
40
30
30 10
30
40
20

RO
M

0.89
0.86
0.91
0.91

0.91

SDEV

.05

.25

.06

.04

.06

MD

0.86
0.64
0.82
0.87

0.98

0
0
0
0

0

RANGE
MN

.81

.68

.82

.84

.82

- MX

0.97
1.03
0.99
0.98

0.98

#

11
2
21
27

18

TOC

0.27
0.23
0.32
0.79
0.52
0.59
0.20



PYROLYSIS FOR SAMPLES FROM THE BREAM 17/12-3X, NORTH SEA* NORWAY
EPS REPORT «2604A

* * * * * * * * x * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ' * * * * * il

TOTAL
ORGANIC Sl S2

STRAT. .. SPL ..SAMPLE-DEPTH - CARBO.N--.-MG.H-C/ MG. HC/-
INTERVAL TYP FEET UT,% G.ROCK G.ROCK

PAGE 1
* •* * • * * * + + *•*.* + *••* * * •*

OF 2
* * * * * * * * *

PRODUCTION
-IN D EX -

S1/CS1+S2)

THERMAL
EXTRACTION

INDEX — -
MG/G.

CUT
CUT
CUT
CUT
CUT
CUT
CUT
CUT
Sk!C
CUT
CUT
swc
CUT
sue
CUT
SWC
CUT
sue.
swc
swc
CUT
swc
swe
swc
CUT
swc
CUT
CUT
sue
CUT
CUT
SWC
CUT
SUC
C U T
SWC
CUT
SWC
swc
swc
CUT
SWC
CUT
swc

6529-662?
..6 6 2.7 r-6.7.2 6..
6726-6824
6824-6922
6922-70 21

712D-721B
7218-7316

73 0 0
7316-7415-
7415-7513

74 8 0
7513-7611

.755.0
7611-7710

7650
7710-7808

7760
78 0 3

7808-7907
- 7S3.2 -

78 4 5
78 7 5

79 07-8 0 05
7975

8005-8104
81G4-8202

81 1 Q
..8202-8300
8300-8399

836 5
8399-8497

844 0 .
8 4 97-8596

85 0 0
8596-8694

. 0 8 4
_ . . 07-2—

0 4 5
0 4 1
0 2 3

9.91
12.89
10.6 8
9.57
12.50

0 — - 9.26-

8615
8 65 0

8694-8 792
874 0

H792-8891
8860 .<

r * * * * * * * * * * * * » * * *

17.0 8
21.9 0
9.87

__..,.2 7
5.76
1.69
.70

05 7
022
062
182
077
06 6
146

8.20
8.37
8.37
5.0 8
10.36
8.51

10.10
—-3 . 25-
6.82
3.12
3.68

64.71
2.22

22.92
6.34

-..6.04»

4.92
8.33

7.87
13.89
28.87
14.2 9
6.4 7
5.81
6.76

- 6.90-
11 .21
8.16

14.63

13.92
11.54
16.95

HYDROGEN
INDEX
MG/G.

HYDROGEN
TO CARBON
ATOMIC
RATIO

108.1
16 6.2
229.1
221.7
52 6.9
459.3
18 0.3
175.4
205.3
22 5.6
408.4
286.2
30 3.6

4 5 .9-
15 7 .8

8 3 . 1
8 4 .6

•13 0.4
3 9 . 1
7 7 . 1

100 .9
4 4 .0 -

5 1 . 7
171 .1

9 8.8
192.9
288.7
178.8
107.4
254.7
102.7
31.0

13 4.6
115.0
85.4

121.5
8 6.5
8'6. 4

1

.636

.709

.789

.779

.164
1.079

.727

.7 21

.759

.7 84

.015

.861

. 8 83

. 5 58

.699

.605

.607

.664

. 5 49

.597

.627

.5 55

.565

.716

.625

.743

.8 64

.7 25

.635

.821

.629

.5 39

.670

.645

.608

.653

.609

.609

GEOCHEN
SAMPLE-
CODE

EP83BSY
EP838SZ
EP83BTA
EP8.3BTB
tPS3BTC

-EPteB
EPi|3BTE
EP8>3BTF
EPffl*APE

EP83BTI
-EP^4APG
EP&5BTJ
EPf&APH
ÉPSJ3BTK
EP®API

EP£l4APK
EPSSBTL

APN
BTM

EP^fAPO
EP8P3BTN
EP83BT0
EP84APP
EP83BTP
EP83BTQ
EP84APQ
EP83BTR
EP84APR
EP83BTS
EP84APS
EP83BTT
EP84APT
EP84APU
EP84APV
EP83BTU
EP84APW
EP83BTV
EP84APX



PYROLYSrs RESULTS FOR SAMPLES FROM THE BREAM 17/12-3X» NORTH SEA» NORWAY
EPS REPORT 82&04A

. _ PAGE 2 OF ?- - - •'

TOTAL THERMAL HYDROGEN
ORGANIC SI S2 PRODUCTIOM EXTRACTION HYDROGEN TO CARBON GEOCHEH

STRAT.. SPL SAMPLE .DEPTH CARBON MG.HC/ M6.HCA- - -INDEX INDEX INDEX ATOMIC SAMPLE"
INTERVAL JiYP FEET WT.% G.ROCK G.ROCK S1/(S1*S2) MG/G. MG/G, RATIO CODE "

CUT 8891-8950 ,32 " EP83BTW
* *;.**.* * * * * * *'*.* *.**.•*.*.**.**•.*-*.* * .%.*+. .*..*_•*.*.*.#.*.*..* * . * .*!*..*•.*-*.*.*.*.*.*.A.*.*.*.jfc.*.*..*..* * . . * . * . * . * * * . * * *.*..*..*.*•*..*.*• A * * * * * * * * * . * * * * * * * * * * - * * . * * * * * * * • * *



DEPTH IN FFFT

60C

650G -

"750C

8OCC -

35CC

9500

THERMAL ALTERATION AND SOURCE ROCK POTENTIAL OF PHILLIPS

LOG PERCENT REFLECTANCE

OS

TVKRMAL ALTERATION INDDGTAD

MATURE
MAIN PHASE OF UQU©
PETROLEUM GENERATION

DRY GAS DRV GAS

rps RrpoRT V - '604 A

UQU© PRØC

ii

I

AS_GJM:T:

17/12 3X NORWAV

IP
I!

"

f^SflttEiB^jUO» i - I

frx.ATftc ABUNDANCE:

VITRMTE W3RTCUTH "

COPY - A OF /^COPIES

TOTAL OP^ANIC CARBON fTOC)

8=4-
^ TM i '

- ; r ' -i i
RsO-

-650C

•600C

6.12

-ilcc

-9C0C

-9500



CORE
\yyy/yyy//A CUTTINGS

TOTAL ORGANIC CARBON

wt% of rock
1 2 3

UJ
u.
u.
o
Q

z
V7

O

yyyyyyyyyyyyyyyyyyyy?

/yy////////////yyyyyyyyy

yyyyyyyyyyyyyyyyyyyyyyyyyyy/

1 2 3
wt% of rock

5 . 3

4 .3

5.1

7.1

4.2

5.4

5.S
Iffl9

5.2

9 . 6

4 . 5

p.o 0.5

SI PEAK

TEH
1.0 1.5

1

i

f7//2~3X, NORTH SEA, NORWAY

PYROL^SIS RESULTS

2.0

S2 PEAK

mg per gram of rock
5 io 15 2(

PRODUCTION INDEX

generation ratio
0.0 0.1 0.2 0.3 0.4 0.5

0.0 0.S 1.0 1.5
mg per gram of rock

3.50

2.0

'yyyyyyyyyyyyyyyyyyy//y//

5 10 15 20
mg per gram of rock

0.0 0.1 0.2 0.3 0.4 0.5
S1/(S1+S2)

THERMAL EXTRACTION INDEX

mg per gram
20 40 60 80 100

' • • • • » • L_J 1 I 1 1 1 1,1 I

EPS REPORT #2604A

COPT-/- OF J^L COPIES

HYDROGEN INDEX AND

H/C ATOMIC RATIO

mg per gram
200 400 6 0 0

20 40 60 80 100
(S1 X 100) / TOC

(S2X 100)/TOC
200 400 800

0.6 0.8 1.0
H/C

1.2


