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GENERAL WELL DATA

Licence : PL 051

Well :30/2-1

Location :600 521 05.42" N

020 381,49.16" E

Rig :Dyvi Delta

Spudded :17.05.82

Rig released :14.10.82

RKB elevation 30 m

Water depth 125 m

Total depth 4243 driller

4245 logger

Objectives Middle and lower Ju�assic sandstones

Status Temporarily plugged and abandoned
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INTRODUCTION Istatoll

This is the first well drilled in block 30/2. The objective was

to test the middle and lower Jurassic sand for hydrocarbon

accumulations.

The purpose of this report is to evaluate the petrophysical

properties of these formations using electrical logs and core

data.
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SUMMARY Statoil

Hydrocarbons were encountered in the Brent sands (3675

3793m). The logs indicate a gas bearing sand with a net pay of

46.3 meters.

The average log porosity is 20.4 % and the average water

saturation from the logs is 26.1 The average-core porosity

is 19.0 % (3700 m - 3793 m) .

No hydrocarbons/water contact could be seen from the RFT

measurements in the Brent formation.

The drillstem tests performed in the Brent formation showed that

the Etive and Ness members contain gas/condensate under high

pressure.

Net Pay Statistics

Formation Avg.Porosity% Avg.Sw% Avg.Vsh% Thickness m

Ness 20.9 27.5 19.7 11.75

Etive 20.7 24.8 16.9 33.50

Rannoch 15.1 40.6 36.4 1.25 _J

Cutoff values used (net pay):

Porosity < 10 %

Water Saturation > 60 %

Shale Volume > 40 %
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Statoil

LITHOLOGY

Upper Jurassic

The Heather Formation: 3657 3675 m

Claystone: light to medium grey, soft to firm, amorphous,to

blocky, silt with abundant pyrite.

Depositional environment: offshore marine shale.

middle Jurassic

The Ness Formation: 3675 - 3720 m

This formation consists of sandstones interbedded with

claystones, siltstones and coals. The sandstone is the

predominant lithology which occurs in beds varying in thickness

(1 - 7 m). It is fine to coarse with poor to moderately good

visible porosity and often grading to siltstone. The siltstones

generally occur as less than 1 m thick stringers interbedded

within the elaystone sequence. They are partly grading to very

fine sandstone and are occasionally pyritic.

The claystones are micromicaceous, micropyritic, occasionally

grading to silty claystone and occur in beds 2 - 3 m in

thickness. The coal generally occurs as thin laminae in the

clay and sandstones.

Depositional environment: Delta plain.

The Etive Formation 3720 - 3777 m

The Etive is composed of two main sandbodies separated by one

sequence of silt and coalbeds. Thé sandstones are fine to

medium, partly well sorted, becoming moderately sorted towards

the base of each individual sandbody and have a fair visible

porosity. The coal/silt sequence is given the same description

as the Ness formation.
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Depostional environment:

Basal sand: Shoreface to coastal bar cut by tidal channels.

Intermediate coal/silt: Bay fill, crevasses and levees.

Upper sand: Minor mouth bars, partly crevasses.

The Rannoch Formation 3777 - 3793 m

The Rannoch is composed of a massive sandstone unit with a basal

layer of silty claystone. The sandstone is very fine to fine,

occasionally silty and micaceous and probably some other heavy

mineral. Towards the base it is carbonaceous where wood

fragments and plant remains are found. The silty claystone is

micaceous and micropyritic with carbonaceous fragments.

Depositional environment: Horizontal laminated shore face.

Lower Jurassic

The Drake Formation 3793 - 3962 m

The upper part of this section is composed of interbedded silt-

and claystones, with occasional sandstone stringers.

Depositional environment: Inner shelf.
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LOG QUALITY Statoil

The logs are generally of good quality.

Due to a sticky hole the logs are less accurate at a fe%� shorter

intervals. These effects have only minor impact on the final

results.

The UGS log will be evaluated separately in a project initiated

by the petrophysical department in Statoil.
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Statoil

INPUT PARAiNIETERS

Formation Temperature

A constant temperature of 128 0C was used in the calculations.

This temperature was obtained from the logs.

Formation Water Resistivity (R W)

A value of 0.045 ohmm (at 128 0C) was chosen after a comparison

with 30/3-1. This is equivalent to a salinity of approximately

42000 ppm NaCl.

Mud Properties

The following values are reported by Schlumberger (FDC/CNL, run

no.6, 02.08.82):

R 0.462 ohmm at 16.60c
m 0

R 0.234 ohmm at 13.8 c
mf 0

0.865 ohmm at 15.5 c
RmC

0
R 0.117 ohmm at 128 c

Rmf 0.055 ohmm at 1280c

R 0.213 ohmm at 1280c
mc

Hydrocarbon Dens

The RFT plot gives a value of 0.355 g/cc, which is used in the

calculations.'

True Resistivit (R t)

The dual laterolog, corrected for invasion effects, is used for

the Rt determinations.
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Shale Parameters

The shale parameters were picked from cross plots, histograms

and visual inspection of the logs.

Shale density: 2.50 g/cc

Shale resistivity: 2.4 ohnm

øneutron shale: 0.39



Statoil

COMPUTATIONS

Shale Volume

Of the standard shale indicators the GR, FDC/CNL-crossplot and

Rt are considered applicable. The final shale volume used for

further computations is picked as the minimum.

Pososit-V

The porosity is calculated with a complex lithology model using

density and neutron logs with the following matrix parameters.

FDC CNL

QUARTZ 2.65 -0.035

HEAVY MINERAL 2.9 0.19

FLUID 1.03 1.0

The CNL response for heavy minerals used here is lower than what

is normally used. This value was chosen after having studied

the NGS log and tables over the CNL responses.

Water Saturation

The modified Nigeria equation is used for S w calculations:

i v c m/2 n/2
Sh + sw wh

ffla-R--'T���sh � w

Rt True Resistivity
Rw Formation Water Resistivity
sw Water Saturation
Rsh = Shale Resistivity
Vsh = Shale Volume
Ø Porosity
c Shale Exponent (1.6)

m Cementation Exponent (2.15

n Saturation Exponent (2.0)
a Lithology Factor (1.0)
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CORING SUM14ARY

A total of 9 cores were cut in the Brent formation. (The depth

is driller's depth RKB. In order to compare with the logging

depth 4 m is added at the top and approximately 3 m at the

bottom of the interval.)

The Brent Formation

Core No. 1. 3696 - 3701 m

recovered 4.8 m (96%)

Core No. 2. 3701 - 3712 m

recovered 7.3 m (66%)

Core No. 3. 3712 - 3717 m

recovered 4.4m (88%)

Core No. 4. 3717 - 3733.6 m

recovered 16.6 m (100%)

Core No. 5. 3733.6 - 3735.8

recovered 1.05 m (48%)

Core No. 6. 3735.8 - 3751.5 m

recovered 16.1 m (100%)

Core No. 7. 3751.5 - 3758 m

recovered 6.5 m (100%)

Core No. 8. 3758 - 3776 m

recovered 17. 95 m (100%)

Core No. 9. 3776 - 3794 m

recovered 18 m (100%)
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CORE AND LOG DATA COMPARISONS

one set of crossplots was made in order to evaluate the

relations between the log and core parameters. The calculations

are based on the least square method. The following

relationships result:

(based on the whole cored interval 3700 - 3797 m when not

otherwise indicated)

PORHE = 0.027 log KLH + 0.168

PORHE = 0.021 log KLV + 0.187

PORHE = 0.516 log PHIF + 0.113

PHIF 0.029 log KLV + 0.129

PHIF 0.034 log KLH + 0.112

PHIF 0.030 log KLH + 0.127 (Etive)

PHIF 0.024 log KLH + 0.108 (Rannoch)

The equation for the Ness formation is not given as Ness was not

fully cored and because the data available are quite scattered.

(see Appendix)

PHIF = final porosity (log)

PORHE = helium porosity (core)

KLH horizontal permeability (core)

KLV vertical permeability (core)

Comment

The core porosity/permeability data are not corrected for the

overburden effect.
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RESULTS

The petrophysical parameters are as follows:

Formation Interval Sand Avg.poros. Avg.S w Avg.V sh Net/Gross
(m RKB) (m) W M M W

ESS (3675-3720) i 20.9 27.5 19 26.1
19.6 -35.3 .9 0.6

JETIVE (3720-3778) 3 20.7 24.8 16 5
20.6 25.1 2

IRANNOCH(3778-3793) i 40.6 36 8 3
40.6 8.3

IIOTAL BRENT(3675-3793) 4 6 . 3 20. 26.1 18 39
48.5 0 28.5 i

Net P

The following cutoff criteria are used:

Net Sand: vshale > 0.40

ø < 0.10

Net PaV: vshale > 0.40

ø < 0.10

s > 0.60
w
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5 T A 7 I S T I C 5

FIELD: . . . . . . . . . . DRENT
UELL: . . . . . 14.37.42. 7 APRIBØ-2+983
EMMEMEER: . . . . . . . . . BH

DEPTH IfiTER�JAL: 3675.90 TO 3793.CO
APPLIED CUTOFF:;t

VSH*. GREPTER THAN Ø.40
PHIF'- LESS THAN 0.iø

SW; GREATER THAK Ø.6Ø

0 T A Tt- D E P T H

T H I C, E,3:5 . . . . . . . . . . 118.øoø
AUERAG. . -�PHIF' . . . Ø.126
AUERAGE . 'VSHALE-' 0.460
AUER��GE - 's�, . Ø.561
W. Ak)ER�lt�E * �'PHIF-' Ø.38-2
AUERAGE fsH,, . * . * Ø.410
(OIT.) (JOLUI-IE: (-PHIF'). 14.912
H(,� -IME 7.914
RES HC t.JijlD k)CJLUME ("SHR-'*). 5.595
MOU H�', �J" Iri l�lf)LIJPIE . . . . . 2.319

14 E T p A y

THjCVf4E'3'3' 46,2SØ
A IJ E PHI� Ø.204
AUERA
AVER��;r-�E - . . Ø.25i
W.AUERAGE 'SU' 'PHIF` Ø.235
AVERAriE 'SH` Ø.687IME, 9.441k)OlD 1j0L,.� VPHIF-).
HC WID C`SH-*) . 6.278
REIG HC t ,IOID t.IOLUME ('SHR`*). 4.698
mou HC (.)i-�TD (JOLJitlE

11 E T i:4 N D

THICK«E5':: . . . . . . . . .
0.20ø

k) E p A 'USHALE�' Ø.186
li E p i� G E ,sw ', � ø . 23-CI

Li . �4 ( E P (� GE '5U' 'PHIFJ Ø.2sø
AUERAGE `SH` C,.665
1)OlD 1)(LUME'. VPHlf:-')- 9. 701,��
HC kJOID !XJLUIIE VSH"*) - 6. 33i2
PES HC VOID VOLUME VSHR-*). 4.71Ø

MOV HC VOID UOLUME 1.683

N E T / G R 0 5 5 R A T I 0 S

HNETPAV /HGROSS SAND - 0.39i95
HNETSAND/HGROSS SAND - 0.41102
HNETPAV /HNETSAND x Ø.-95361



5 T A T I 5 T I C S

FIELD* MESS* : : : : ' ',4:3'.iØ:UELL.' 9 7 APRIGC-2+!933
ENZEMEER.. BH

DEPTH INTgRVAL: 3675.00 TO 3720.ØØ
APPLIED CUTOFFS:

QSHI GREATER THAN Ø.4Ø
PHIF: LESS THAN ø.lø

SU: GREATER THAN 0.8Ø

T 0 T A L D E P T H

THICKHESS: 45.ØØØ
AVERAGE . 'PHIF, 0.113
AUERAGE - 'USHALEt 0.573
AUERAGE . 'SU' . 0 11 6 7 1.8
W.AVERAGE -�SW' * PPHIF.� 0.466
AVERAGE . 'SH' . . . . e.291
VOID VOLUME: ('PHIFI). 5.087
HC VOID IJOLUME ( '<.")H-*) . 2A49
RES HC UOID VOLUME ("SHR'*). 1.681
MOU HC (OID IJOLUME

N E T p A y

THICKNESS: . . . . . . . . . 11.750
AUERAGE . . . �PHIF' 0.209
AVERAGE - . ")�SHALE' e.197
AUERAGE . . `SU` e.275
U.AVERACÆ . �$Q' 'PHIF' e.24Q
AUERAGE . . 15$4' 9.623
UOID VOLUME4 i'P-HiF-lj. 2.457
HC VOID IJOLUME '-15 H -"t 1.429
RES HC UOID ()OLUM£ ('SHR'*). 1,314
MOU HC 1)OlD POLLM 01,11.5

N E T S A N D

THICKNESS: . . . . . . . . . 13.75Q
AVERAGE P�41 F 0.196
AVERAGE 0.209
AVE.RAGE '$(V . . . . 0,353
W.AVERAGE 'R-Y 'PHIF' 012.90
AVERAGE '$H' - - . . 01,56ø
VOID VOLUME* (IPHZFII. 2.694
HC IJOID VOLUME (`SH,'*)'. 1,-474
RES F.IC VOID VOLUME `fHR`*?. 1,338
mov HC VOID VOLUME 0,142

N E T / G R 0 5 5 R A T I 0 5

HNETPAV -MGROSS SAND - Ø.26111
HNETSAND/HGROSS SAND - Ø.3ØSS6
HMETPAY /HNETSAND R Ø.85455



5 T A T I S T I C 5

FIELDt ETIVE
18 MARC80-2-M3

BH

DEPTH INTERVAL: 3?2Ø.C0 TO 3778.ØØ
APPLIED CUTOFFS:

VSH' GREATER THAN 0.4Ø
PHIF; LESS TfigN 0.lø

SW: GREATER THAN 0.6Ø

T 0 T A L D E P T H

THICKNES�:'-; . . . . . . . . .
AVERAGE . . . 'PHIF.J 4> øl Ø.148
AVERAGE - - . `V_SHALEIP Ø.367
AUERAGE . . . ISW' . 0.474
U.AUERAGE - . jSW' * 'PHIF` Ø.301
ALÆRAGE . . . `5H` . . . . 0.493
VOID VOLUME' . . . (-P�IIF-). 8.441
HC VOID-t�OLUME . . (�'SH'*) S.24e
RES HC UGID UOT-UME 3.80-r-
MOV HC kJOID IJOLUME l . 4315

N E T P A Y

THICKNESS4 33.SØØ
AlJERAGE "PH'IF',-'
AUERAGE '1)'3HALE�,
AUERAGE 0.248
U.AVERAGE 'SW' 'PHIFI 0.2P.7
AVERAGE `SH' C.7i5
VOID UOLUME: (�'PHIF'). 6.94Ø
HC UOID (OLUME ('SH'X) . 4.844
RES HC VOID UOLUME U'CHR'*)- 3.434
MOV HC VOID UOLUME 1.4i0

ri E T 5 A ri D

THICKNESS' 33.7SØ
AVERAGE I'Pk','- 9.206
AUERAGE 'QSHALE` 0.171
AVERAGE ISU' . 0.251
W.AUERAGE ISW' * 'PHIFI 0.228
AUERAGE ISH' . . - . 0.,113
VOID VOLUME44 CPPHIF'). G.�87
HC UOID VOLUME (�SH't) . 4.854
RES HC UOID VOLUME V$HR'*). 3.43-9
MOV HC UOID VOLUME . . . . . i',415

N E T / G R 0 5 5 R A T I 0 5

HNETPAY IHGROSS SAND - 0.57759
HNETSAND/HGROSS SAND - e.5819Ø
HNETPAY /HNETSAND m 0.99259



5 T A T I S T I C 5

F'IELD: . . . . . . . . . . RANNOCH
UELL* 11.39.Q4. 18 MARCBØ-2�983

DH

DEPTH INTERVAL2 3778.ØØ TO 3793.ØØ
APPLIED CUTOFFS:

VSH*# GREATER THAN 0.40
PHIF4 LESS THAN 0.10

4, SU; GREATER THAN Ø.Gø

T 0 T A L D E P T H

THICKNESS.* 4 4 4 islo013
AVERAGE -�PHIFIP 0,103
AVERAGE 'USHALE' O.47s
AVERAGE Ø.534
U.AVERAGE 'SU' * 'PHIF` O.Seg
AVERAGE 'SH` . . . . 0.466
VOID VOLUME: VPHIF'), 1.544
HC VOID 1)0LUME VSHl*) . 0.758
RES HC VOID VOLUME ('SHR'*), Ø.253
MOV HC VOID VOLUME �,ses

ri E T p A y

THICKNESS: . . . . . . .
AVERAGE - - - 'PHIF'
AtJERAGE - . . -JI)5HgLE' 0.364
AVERAGE . . . -'SIV . Ø.4es
U.AVERAGE . . `SW * 'PHIF' øl4c35
AVERAGE . . `SH` . Ø.594
VOID UOLU�lE* . . . (jPHIF
HO VOID VOLUME . . (-�SH,"�) olliz
RES HC UOID VOLUME �jSHR-*). (d.061
MOV HC VOID UQLUrlE 4 0.051

N E T 5 A b D

THICKNESS . . . . . . . . . . 1,25ø
AVERAGE 'PHIFI 0.151
AVERACiE `1)54ALE` 0.364
AUERAGE `SV . 0.406
U.AVERAGE JSU' * l�HiF" 0.4os
AVERAGE 'SH' . . . . 0.594
VOID VOLUME: (IPHIFI). 0.188
HC VOID VOLUME ('SH'*) . e.112
RES HC VOID VOLUME ('SHR'*�. C.061
MO C VOID VOt. ffE_. Ø.ØSI

N E T / G R 0 5 5 R A T I 0 5

HHETPAY /HGROSS SAND - 0.88331
HI�ETSAND/HGROSS SAND 2 Ø.ØS331
HtIETPAY /HNETSAND = 1.eeøøø
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