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1 CORE LABORATORIES UK LTD.
Petroleum Reservoir Engineering

LONDON— ABERDEEN

1
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File:

of

UKSCAL 311-81039

GAS- 01 L RELATIVE PERMEABILITY DATA

Sample Number: 3B

Air Permeability, Md:

Oil Permeability with
Initial Water Present

Liquid Saturation
Per Cent Pore Soace

100

96.9
94.3
92.4
87.2
84.3
81.2
78.5
76.0
73.3
66.5
65.0
63.1

3790

,Md: 2372

Gas-Oil Relative
Permeability Ratio

0.000
0.079

0.144

0.216

0.558

0.924

1.62

2.62

4.17

6.56

21.2

29.2

39.1

Initial Water
Per Cent Pore

Porosity, Per

Relative Permeability
To Gas*, Fraction

0.000

0.035

0.047

0.057

0.087

0.105

0.129

0.152

0.182

0.219

0.286

0.318

0.336

/;../
Saturation
Space: 34.5

Cent: 33'

Relative Permeability
To Oil"*, Fraction

] 0.000

0.438

0.325

0.266

0.155

0.114
0.080

0.058

0.044

0.033

0.014

0.011

0.0086

* Relative to Oil Permeability

1

1

l
IM

i
i

i analyse*, opinions or Interpretations are based on observations and material supplied by the client to v/hon».
thisreoort tomade. The Interpretations or opinions expressed represent the best |udoment o( Core Uooratori»*. UK LW.
•sbofauyie» UK Ud. and Its officers and employees, assume no respons.bil.ty snd mane no warranty or representations
tabtanm of «ny oU oas or otner mineral well or sand m connection with wnicn such isport is useo or relied upon.

and lor whose exclusive and conftoenttal
. (all errors end omissions excepted): but
as to tne productivity, proper operation.
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CORE LABORATORIES, UK LTD
Pc:-o!eur-. ReseMW E:\f>nef >- \ f
LONDON-ABERDEEN

?aae.
311-81039

Company A/S NORSKE SHELL EXP & PROD Formaner.

Well 31/2-5 Country

Field '

NORWAY

o

XI
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0>
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0.01-

0.001-

SAMPLE NUMBER:

OIL PERMEABILITY, MD:
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3B
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1 CORE LABORATORIES UK LTD.

Petroleum Reservoir Engineering

LONDON— ABERDEEN

1

1
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1

1

1

1

1

Samole Numoer: 5B

Air Permeability, Md:

Oil Permeability with
Initial Water Present

Liquid Saturation
Per Cent Pore Soace

100

94.6

91.9
88.6
86.7
82.6
79.5

77.1

74.5

71.7

69.6

66.2

GAS-OIL RELATIVE

1004

,Md: 821

Gas -Oil Relative
Pymieabilitv Rati

0.000

0.025

0.050
0.121
0.217
0.619
1.37
2.41
4.42

8.84
20.3
42.7

Page

File:

PERMEABILITY DATA

Initial Water
Per Cent Pore

Porosity, Per

Relative Permeability
o To Gas*, Fraction

0.000
0.014

0.024

0.035

0.051

0.094

0.148

0.184

0.223

0.266

0.305

0.339

of

UKSCAL 311-81039

Saturation
Space: 26.4

Cent: 43-4

Relative Permeability
To Oil*, Fraction

1.000
0.580

0.431

0.291
0.233
0.153
0.108
0.076

0.051
0.030
0.016
0.0080

* Relative to Oil Permeability

•.

^_ ' oointona or interpretation» are based on observations and material supplied by the client to whom. and «or who»» exclusive and confidant
< IMS resort u> made The interpretations or opinions e»pres»eo represem me ami |uosm«m o« i-or.i_.t~i.iu.,w=>. Urv uu.. %—. *•••»» -"» «••••—•-rvj^r
i L**or»Srte» UKUd and it» officers and employees. as*um» no responsibility and make no warranty or represent.!*»» a» to U* productivity, proper

~>m"^r~- - ĵ' or oO>ft min,,,! «.n or ,,n<j m connection wim which «ueh report is used or relied upon.• -•Ubteneea

1



CORE LABORATORIES. UK LTD
Petroleum Reserrr.:- Enr;-.ff :• L

LONDON-ABERDEEN
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311-81039
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CORE LABORATORIES UK LTD.
Petroleum Reservoir Engineering

LONDON—ABERDEEN

Page of

I
I
I

Sample Number: 5B Init ial Water Saturation

I
Per Cent Pore Space: 26.4

Air Permeability, Md: ^££f

Oil Permeability vrith Porosity, Per Cent: 43-4

Initial Water Present, Md: 821

Fil e: UKSCAL 311-81039

WATER-OIL RELATIVE PERMEABILITY DATA

Water Saturation Water-Oil Relative Relative Permeability Relative Permeability
Per Cent Pore Space Permeability Ratio To Water*, Fraction To Oil*, Fraction

26.4
40.5
43.5
47.5
52.3
55.6
58.6
61.0
63.6
66.6
67.7
68.2
70.3

0.000
0.089
0.130
0.232
0.528
1.13
2.64
5.74

14.4
48.5
81.7

m
-

0.000
0.036
0.045
0.056
0.078
0.097
0.117
0.147
0.177
0.227
0.239
0.250
0.297

1.000
0.4C2
0.345
0.240
0.148
0.086
0.044
0.026
0.012
0.0047
0.0029
0.0023
0.0000

Relative to Oil Permeability

*• analyse*, opinions or interpretations are based on observation* snd mils-rial tvoplied by the client to whom, and for whota «xehniv» >nd

• s report is mad*. The intarpratations or opinions expressed represent tht best judgment ol Cora Laboratories. UK Ud.. (all arrors and omissions •«eapiaai. BUI
UafJIOliM UK LM end Itt Officer» end «molovue* »«»i.m» n* ra«rutn«ihi!itv «1<1 m«K» «o w«rr»«tv ~f r»n»»«««««»>»~>« •• tw •»» ^ww».—>.>M» -x.«»r -̂̂ -Lr"'~t

I
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CORE LABORATORIES, UK LTD.
Peiroicurr. Reservoir Engmffnnr
LONDON-ABERDEEN

Page cf
File -.-*-:• 311-81039

Company A/S NORSKE SHELL EXP & PROD formation

Well' ' 3T/2-5 Country NORWAY

Field

.0
IB
0)

.1

0.001

SAflPLE NUMBER:

OIL PERMEABILITY, MD

DEPTH, METRES:

0.01

30 40 50 60 70

Water Saturation, Per Cent Pore Space

o

.o
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CORE LABORATORIES UK LTD.
Petroleum Reservoir Engineering

LONDON— ABERDEEN

Page of

F

WATER-OIL RELATIVE

Sample Number: 7B

Air Permeability, Md:

Oil Permeability with
Initial Water Present

Water Saturation
Per Cent Pore Space

25.2

36.1

39.7

43.5

46.0

49.6

52.7

53.9

55.1

56.2

57.5

58.1
59.5

* Relative to

4167

, Md: 3292

Water-Oil Relative
Permeability Ratio

0.000

0.127

0.250

0.560

1.15

2.66

7.75

14.8

27.2

44.6

72.9

141.
_

Oil Permeability

» analyses, opinions or tnltrpreutlom are based on observation* and
this report is made. The interpretations or opinions expressed represent tht
Laboratories. UK Ltd.. and iti officers and employees, assume no t.«ocn»ibiht>

PERMEABILITY DATA

Initial Water
Per Cent Pore

Porosity, Per

Relative Permeability
To Water*, Fraction

0.000

0.029

0.039

0.053

0.077

0.112

0.155

0.190

0.223

0.263

0.277

0.297

0.299

mattrial »v9Pliad by th* client to «bom.
best judgment of Cor» Laboratories. UK Ltd

ile: UKSCAL 311-81039

Saturation „ „
Space: ^'L

Cent: 36.5

Relative Permeability
To Oil*, Fraction

1.000
0.230

0.156

0.095

0.067

0.042

0.020

0.013

0.0082

0.0059

0.0038

0.0021

0.0000

and for whOM «iclu»r»» and confidential
. (all •rron and omlMiom MC»pt*d): bul

«_il



CORE LABORATORIES. UK LTD.
Petroleum Reserioir Er.gtnrrr;ng

L O N D O N - A B E R D E E N
r,;.:_. 311-81039

Company A/S NORSKE SHELL EXP & PROD Formation
Wei] 31/2-5 Country NORWAY
Field

o
u
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0.001

SAMPLE NUMBER: 7B
OIL PERMEABILITY, MD: 3292

DEPTH, METRES: 157Z.
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CORE LABORATORIES UK LTD.
Petroleum Reservoir Engineering

LONDON—ABERDEEN

Page of
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1
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•
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1

1
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1
•

Sample Number

Air Permeabil

Oil Permeabil
Initial Water

Liquid Satura
Per Cent Pore

100

96.2

93.0

90.7
84.1

81.6
79.4
77.7

75.2

70.9
68.4

GAS-OIL RELATIV:

8B

i ty, Md: 13846

i ty with
Presented: 8273

tion Gas-Oil Relative
Space Permeability Rat i

0.000

0.066

0.142

0.264

0.881
1.54
2.51
3.77

6.53

19.0
43.4

File:

PERMEABILITY DATA

Initial Water
Per Cent Pore

Porosity, Per

Relative Permeability
o To Gas*, Fraction

0.000

0.026

0.039

0.053

0.089

0.109

0.123

0.139

0.156

0.171

0.182

311-81039

f

/
, •' ' .'

Saturation
Space: 20.6

Cent: '°.l

Relative Permeability
To Oil*, Fraction

1.000

0.402

0.272

0.200

0.101

0.071

0.049

0.037

0.024

0.0090

0.0042

* Relative to Oil Permeability

«ulvMt opinions or interpretations are based on observation* in d material luoolied by the Ghent to «*«". ••«» tor whOM «
• thisraport i» mad». The interpretation* or opinions expressed represent the btit luaoment ol Core Laboratories. UK Ud.. (all »rro<» »n« omueuon»
"• uiio«»ft«. UK Ltd.. «nd Its otr.e%r» «nd «mpUrŷ ». «sum, no resDOMtbilily and mi»» no «.rrant» or rwrw.nut.ona aa to tn* proo

««eluiyitnd »""**"'!"'

I

I

• UK Ltd and Its officer» and employees, assume no responsibility and man» no warranty or representations aa to tne productivity, proper
of any oil. gas or other mineral wall or tand In connection with which such report is u*ed or relied upon.
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te analyses, opinions or interpretations are based on observation» and
§• tttt* report is mad*. The interpretations or opinions expressed represent the
^ft baratorie*. UK i.M.. and Its officers and employees, assume no responsibility
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material supplied by the client to whom, and for whose exclus.ve and confidential
best judgment ol Cor* Laboratory*. UK Ltd.. (all error» and omissions wceoted ) : Out
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0.017
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I

I

I

* Relative to Oil Permeability

o

I

: aJ7».<±Tt^.K^ Stt£S&<S.&£X£. ̂ ^JSStSTiSSSri LaboSSl.» UK Ltd. «nd iu offtc.n «nd «mpioyw». «ssum. no f,spom,bii,ty and m.n»-no «.rr.nty or r«pn».«ntmUon» mi to tn» productivity. prop«- op«r«uofl.
proflubtonMS of «ny oil. 9«» or otrwr mln«r»( well or »»nd in connection witn wn<cn »ucn reoort ti uMd or r»li«d upon.
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Sample Number:
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WATER -01 L RELATIVE

10B

. 7238

Oil Permeability with ^^

Fi

PERMEABILITY DATA

Initial Water
Per Cent Pore

Porosity, Per

le:UKSCAL 311-81039

Saturation . _
Space:

Cent: 39.2
Initial Water Present, Md: DODD

Water Saturation
Per Cent Pore Space

32.3
53.1
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58.7

61.4
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67.1

69.4

71.4

72.4

73.2

74.8

Water-Oil Relative
Permeability Ratio

0.000

0.252

.0.425

0.769

1.48

4.07

8.28

20.3

50.9

96.9

171

-

Relative Permeability
To Water*, Fraction

0.000

0.039

0.048

0.059

0.077

0.116

0.149

0.192

0.245

0.277

0.301

0.322

Relative Permeabil
To Oil*, Fraction

1.000

0.154

0.112

0.076

0.052

0.028

0.018

0.0094

0.0048

0.0029

0.0018

0.0000

ity

* Relative to Oil Permeability

e analyses opinion» or interpretations art based on observation* and material supplied by the client to whom.
_thr« report is made. The interpretations or opinions expressed represent the best Judgment of Core Laboratories. UK Ltd.
• i «oratories UK Ltd.. and It» officers and emolovees. assume no responsibility and make no warrant» or reorMMititim»

and for whose exclusive and confidential
. (ell errors and omissions exempted): B«t
M In IK* om<1*iffttvifir nrnner oo*relian
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Air Permeability, Md:
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Initial Water Present

Liquid Saturation
Per Cent Pore Soace
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93.6
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85.3
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79.9
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13749

,Md: 12740

Gas-Oil Relative
Permeability Ratio

0.000
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0.243
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34.1

Initial Water
Per Cent Pore

Porosity, Per

Relative Permeability
To Gas*, Fraction
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0.062
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To Oi 1*, Fraction
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0.071
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0.030

0.014

0.0064

0.0021

* Relative to Oil Permeability

•.

~- anatoM» ootnlon» or Interpretation» are ba»*d on ob»»rvatior>» and maleri»! supplied by the client to whom.
e tfiia ribort'ta rmid». Tb. lm«fpr»Utlon» or opinion» »xpm»»d r»pre»ent the belt Judgment of Cor.l̂ i.wn»£UKLld
*n Lairaratorie» UK Ltd.. and it» of»c»r» and employ»»», assume no resDotwiBihty and make- no «'«rramy or repr»eent»tttn

f*t ^MitTina *• B* irr oU. oae or otn»r mineral well or sand in connection with which »uch r.port Is u»ed or relied upon.

and for who»» uchmve and confteenV
.. (all *rrof» and omnwion» e«cept»d);̂ t
l aa to ttw productivity, proper oueialki
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GAS- 01

Samole Number: 16B

Air Permeability, Md:

Oil Permeability with
Initial Water Present, Md:

Liquid Saturation Gas-Oi

L RELATIVE ?E

f\ r95

4b

1 Relative
Per Cent Pore Soace Permeability Ra'cio

100

94.3
93.2
92.4
91.0
89.6
87.1
85.7
84.4

82.8
81.0
76.8

* Relative to Oil

0.000
0.071
0.140
0.212
0.352
0.615
1.56
2.55
4.05

7.03
13.4
51.7

Permeability

File

RMEA5ILI7Y DATA

Initial Water
Per Cent Pore

Porosity, Per

Relat ive Permeability
To Gasv , Fraction

0.000
0.030
0.052
0.073
0.102
0.129
0.201
0.243
0.293

0.362
0.442
0.627

,n«jv««a opinions or interpretations are based on observations and material supplied by the client to «rhorn.
his report 'i« made. The Interpretation» or opinions expressed represent the best judpment of ^ore Laboratones^UK Ltd
jhnfatmW UK Ltd and Its officers end employees, assume no responsibility and mane, no warranty or representations
m^MMM!* a£y oil* BB» or owe" mineral weHoVttnd m connection «Itn wn.cn such report i» used or relied upon.

—

UKSCAL 311-81039

Saturation
Soace: 40.0

26.1
Cent:

Relative Permeability
To Oil*, Fraction

1.000
0.425

• 0.369
0.343
0.289
0.209
0.129
0.095
0.072

0.051
0.033
0.012

and lor whose exclusive and confident
.. (all errors and omisaoos sxeepted): I
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