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WELL DATA

Operator ¢ Den norske stats oljeselskap a.s
Well : 34/10-9
Location : 61°12'55,30" N

02°151'00.50" E

Classification : Exploration well

Rig : Ross Rig 24,.3. - 9.5.80
Deep Sea Saga 29.5. - 3.7.80
. (testing)

Spudded : 24 March 1980

Completed : 3 July 1980

RKB elevation : 25 m

Water depth : 203 m

Total depth 2421 m RKB -

Objective

Sandstone of middle jurassic age

Status : Plugged and abandoned
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INTRODUCTION

Well 34/10-9 is the eighth well drilled on the Delta
structure on Block 34/10. The well penetrated Brent,
Dunlin and Statfjord formation, and reached a total
depth of 2421 m RKB. Brent formation and Cook member of
the Dunlin formation contained hydrocarbons. Statfjord
formation contained water.



OBJECTIVES

The objectives of testing 34/10~9 were:

1.

To test the Brent formation and the Cook member of
the Dunlin formation for productivity, pressure and

temperature.

To find the pressure profile in the Brent and
Dunlin formation.

To obtain representative samples of the reservoir
fluid.

To get an estimate of the fracture pressure in the
Brent formation.

To estimate the OWC in the Cook member of the

Dunlin formation.



CONCLUSIONS

1.

RFT and DST data indicate that the Brent formation
in well 34/10~9 represent the same pressure system
as in previous drilled wells in the Brent
formation. The gradient is 0.076 bar/m.

The data indicate that the Cook member of the
Dunlin formation represent the same pressure system
as in well 34/10-7 in the Cook member of the Dunlin
formation. The gradient in the oil 2zone is

0.074 bar/m and 0.105 bar/m in the water zone.

The OWC in the Co¢k member of the Dunlin formation
must be below - 2084 m MSL (below thée tested
interval during DST no. 1).

The permeability thickmess of the tested part of
the Brent formation is estimated to 100463 md " ft
and the permeability to 362 md.

The DST no. 2 in the Cook formation indicate a high
permeable zone at top of the formation. The
permeability thickness is estimated to 85227 md ft
and the permeability to 2221 md.

The DST no. 1 was performed in a more shaly part of
the Cook formation. The permeability thickness is
estimated to 403 md*ft and the permeability to

17.6 md.

The fracture test indicate a fracturing pressure of

5562 psia at - 1857 m MSL (ie. equivalent mudweight
2.06 g/cc).

The fluid samples taken in the Brent and the Dunlin

formation do not compare with samples from previous
drilled wells on Delta,



10.

11.

The maximum temperatures recorded during the drill
stem tests were:

84.4°C at - 2081 m MSL DST no. 1
83.3°C at - 2962 m MSL DST no. 2A
76.8°C at - 1882 m MSL DST no. 3

No water was produced during DST no. 2A and 3.

During DST no. 1 very small amounts of water was
observed in some samples,

The well did not produce sand, but small sand slugs

was observed after choke changes during DST no, 2A
and DST no. 3.



DISCUSSION
DST no. 1

The well was perforated in the Cook 2 member of the
Dunlin formation from 2103 m RKB to 2109 m RKB. The
tested part of the formation is shaly and a relative low
permability was expected. The log evaluation indicate a
high water saturation (approx. 60%) in tested part of ~
the formation. One of the objectives of the DST was
therefore to examine the water production. But during
the test only very small amounts of water was produced
(0,2 - 0.3%). This could indicate a lower water
saturation than estimated from logs.

The initial PBU was performed without problems, but
during the final PBU the APR~-N valve failed to close.
The final PBU was therefore heavily influenced by
wellbore storage.

Analysis of DST no. 1

Because of the influence of the wellbore storage during
the final build-up the test was td short to reach the
Horner straight-line. The maximum slope method
suggested by Raghavan and Rivery was used to analyse the
PBU. The method is empirical and the results from the
analysis must be considered as approximate values. The
analysis indicate a permeability thickness of

403 md*ft and a permeability of 17.6 md.

The skin value is estimated to 33. The reservoir
pressure calculated by this method is to low, the
reservoir pressure estimated from the initial PBU,
however, is close to the reservoir pressure calculated
from the RFT data. The initial PBU indicate a reservoir

pressure of 4320 psia at - 2062 m MNSL.

A thickness of 7 m, an average porosity of 19% and a
water saturation of 60% was used in the analysis. PVT
properties were taken from the Core lab. report

RFLA 80147 based on a sample taken during DST no. 2A.



The analysis of the DST can be found in appendix Al.

DST no. 2 and 2A

The well was perforated in the Cook 3 memeber of the
Dunlin formation from 2084 RKB to 2090 RKB. The
interval tested is clean compared with the interval
tested during DST no. 1. Therefore a higher
permeability was expected.

The DST no. 2 was aborted due to plugging of the
sandscreen, The test was renamed to DST no. 2A. The
same interval was tested.

Analysis of DST no. 2A

The test was analysed by using the Horner method. The
analysis indicate a permeability thickness of

85227 md " ft, a permeability of 2221 md, and a skin
factor of + 11.,4. Because of the large perforated
interval compared with the net pay, the total skin
factor calculated is close to the rformation skin factor.

The DST indicate a reservoir pressure of 4792 psia at
- 2031.5 m ‘MSL. This pressure is lower than indicated
by the RFt data by within the accuracy of the tools.

A thickness of 11.7 m, an average porosity of 29% and a
water saturation of 34% was used in the analysis. These
data are estimated from the CPI log in appendix A8. PVT
properties were taken from the Core lab. report

RFLA 80147 based on a sample taken during the DST.

The analysis of the DST can be found in appendix A2,



DST no. 3

The well was perforated in the Rannoch member of the

Brent formation from 1904 m RKB to 1910 m RKB.

Analysis of DST no. 3

The Horner method was used to analyse the DST. The
analysis indicate a permeability thickness of

100464 md*£ft, a permeability of 362 and a total skin
factor of + 10.6. The net pay thickness between 1854 m
RKB and 1945 m RKB was used in the calculation of the
permeability. The net.pay thickness include the Rannoch
memeber and the lower part of the Etive member of the
Brent formation. The permeability of 362 md calculated
from the DST data compare excellent with the
permeability of 385 md estimated by log/core analysis.
The calculated skin factors support the net pay
thickness used in the analysis. The partial penetration
skin factor is estimated to + 46, the total skin factor
calculated from the DST data is + 10.6. This indicate a
larger effective completion interval than perforated.
The reason is probably poor cement bond and fluid flow
in the annulus between the casing and the borehole.

The DST indicate a reservoir pressure of 4509 psia at

- 1857 m MSL. This pressure compare excellent with the
RFT data,

A thickness of 84.5 m, an average porosity of 30% and a
water saturation of 17% was used in the analysis. These
data are taken from the CPI log in appendix A8, PVT
properties were taken from the Core lab. report

RFLA 80146 based on a sample taken during the DST.

The analysis of the DST can be found in appendix A3,



RFT analysis

The repeat formation tester was run and data were
obtained from 1838 m RKB to 1875 m RKB in the Brent
formation and from 2086 m RKB to 2131 m RKB in the
Dunlin formation. Besides the repeat formation tests,
two formation interval tests (FIT) were run in well
34/10-9. One test was performed in the Brent formation
at 1840 m RKB. The sample contained hydrocarbones. The
other test was performed in teh Cook member of the
Dunlin formation at 2132 m RKB. The objective of this
test was to examine the interval with regard to a later
drill stem test. But the sample contained water and the
DST no. 1 was performed above this interval.

From the RFT éata,'a gradient pf 0.074 bar/m is
estimated in the Brent formation. The data compare well
with data from the Brent formation in previous drilled
wells on the Delta structure.

In the Cook member of the Dunlin formation the data
collected compare well with the data from well 34/10-7
in the Dunlin and Statfjord formation, The data from
34/10-9 are scattered, but compated with the data from
well 34/10-7 a gradient of 0.076 bar/m is estimated in
the o0il zone and a gradient of 0.105 bar/m is estimated
in the water zone. Because of the scattered data the
OWC is a subject to discussion. The data indicate an
OWC between - 2080 m MSL and - 2100 m MSL.

Reservoir temperature

The maximum recorded temperatures recorded during the
drill stem tests were:

84.4°C at - 2081 m MSL DST no. 1
83.3°9C at - 2062 m MSL DST no. 2A
76.8°C at - 1882 m MSL DST no. 3

These temperatures are compared with data from previous
drilled wells on the Delta structure in appendix AS.



4.6

The data indicate a temperature of approx. 74°%¢C at

- 1900 m MSL and a temperature gradient of 3.5°C/100 m
in the Brent formation. In the Cook member of the
Dunlin formation the data indicate a temperature of
approx. 81°C at - 2000 m MSL and a temperature
gradient of 3.2°C/100 m.

Sampling

The surface sampling and bottom hole samples taken in
well 34/10-9 are listed in appendix A6.

The analysis of the samples do not compare with data
from previous drilled wells, The analysis done by

Statoil Production Laboratory are listed "'in appendix A6.

Fracture test

After finishing bottom hole sampling on DST no. 3 a
fracture test was performed. During the bullheading
with water, after 45 barrels had been pumped, the BHP
reached 5562 psia. This pressure was higher than the
expected frac;uring pressure of the formation. During
the injection test the BHP steadily decreased. It is
therefore believed that the formation was fractured
during the bullheading at a pressure of 5562 psia. This
pressure corresponds to a equivalent mudweight of

2.06 g/cc.

The data collected during the fracture test can be found
in appendix a7,

>
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A1-2

BOTTOM HOLE PRESSURE REPORT

statoil

Well 34/10-9 Test no. DST no. 1

Test Date 14.6.80 Date of analysis 18.11.80

Gaug'e no. MRPG 0022

SUMMARY OF THE RESULTS

PBU no.2 Initial PBU
Max. slope method Horner analysis
Kh md:- £t 403
K md 17.6
S + 33
P(psig) at-2062m ss 4633 T 4820
Max recorded Temp. 84.4°
Remarks

The PBU no. 2 is analysed by using the maximum slope method. The
initial pressure calculation is very sensitive to changes in pro-
duction time and PVT data. ©No attempt was done to match the
pressure abtained from the initial PBU by changing this data in

k PBU no. 2. The pressure estimated from the initial PBU is assumed

to be more realistic.

Slgnature
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wet SHINO=9, DETwe. |

Reservoir Parameters

Perforations 21052109 w,

Zu

16.1.20

Test date

Zonels) C_P o

Wellbore radius O+ 11 WA

0.25w.

RKB Elev

Midpoint Production ~208lwss  Bambar 208Fw ris —~ 202w s

Pressure Functions. Evaluated.at — ss. ‘ Dat;lm Depth — s

Deita P required. to:correet: to;datum psig Gradient psi/ft

Estimated Average:Pressure: psig

Formation Volume Factor ! ‘.‘)OQ vol/vol Viscosity &) .96 cp

Thickness }‘M Porosity 1 q % Drainage Area acres

Oil Saturation 3% % Oil Compressibility Q.3 106psi -1

Water Saturation L0 % Water Compressibil i'ty ‘3 Ox 10-6psi -1

GasiSaturation - Gas Compressibility - 105psi -1
‘ Formation Compressibility 3.0« 106psi -1

System Compressibility Cy= SoCo+SwCw +8SgCq+ C¢

Cem-H x93 1084 ol x 301084 = x__ = 1064 2.0 106

Cy= 3.5 x 10-6ps; -1

Rates Reported on Test.

Choke _3'_0___/ 'f_i_ir_x_ches Oil Rate _, _}_BH — STBPD Gas Rate ___O__’.g.q___. MMSCFD

ETP psig  Water Rate 0.2-0.37. BwD GOR 3G0 SCE/STB

Oapt 3“*~2 Gas Spec. Grav. O~L?'g
Cumulative Production Oit l 60 STB : Gas

Water




Al1-4

Well 3“/!0 -9 ) DSTMOI Test Date 15.,.80
Iwnibial PBY

Horner Analysis

Effective-Production Time tp = Cumulative Production / Rate Reported on Test.

P / - 1B viawns
Straight line starts at hrs Slope__ 1OBDA  Lai/cycle
Put's o 32083 g
Pir . A HGM s
pX _ UB14b g

Calculated: Values

Kh= -1-&2-.6#_&"._ - 162.6 - md.ft ’

K = Khih = / - md.

- -

P1hr - Pwis] [tg 1] [ K ] -
S$=1.1513 T3lsLog. - 3.2275
[:[ ™ 4 > ® Los On Ce rw? M

- [[ o tos [ |- iR 3.2275]

s =

= 0.000264 Kt 0.000284
tDA 0] M ct A = =
PDMBH

= psig & ~— ss Datum




Al-

| &)

well »41o-9 ,D6Two.! Test Date 1b.4.80
Test no. P BV wae.2
MAXIMUM SLOPE METHODE
m_= 100 psi/cycle Tp= 150 / 2bY4 = 134Fun
C = I.SQ*]O—z RB/psi
. i
Py, = 290 e
5.615 C (5 Mﬂ(' 5@x 'o"'Z)
- A9 . . = %)08
- H— c. = %h 2T 12)(8.5xi0- 3B )(13)
m(apperent)
e = 0.834 log C. + 0.7322 S + 0.7462
m(true) CD
C, = ( 0.05859 — 0.004259 S + 0.000111 S at 0.97
162.6 Q B p
K =
mt h
0.000264 K t° T+ AL
- 2 ! a *
@ Cohr, At
T+ AT T+ AT
P =m (log ( )) +m_ (log (T+ 1) - log ( )) + BF
t A tx a Atx 1 hr
N < T+ At”
SKIN K (md) p m At —
t Atx
32 131 B33 RERE) 14.30 nu.18
33 V3., RS 111.H 380 L+.EH
24 1¢.0 4521 168-5 243 4.4




A1-6

00L°2SLP
008° 15L¥
006°8¥LP
009°EhLl
008 LELY
00S°TELK
001 62LP
00.L°S2LF

80°E1
90°€1
eo'El
95°2l
9521
bpo2t
av-2i
ob 21

(bisd)

002 vaLy
ROE° T2l
000°STLP
e0B°8QLY
005°00LY
008°269¢
002°L89F
00L°899¢
001 °559¢
Q0L LESY
009°L29F
005°S19p
000° 209y
000°L8SK
001°69SF
Q0E ‘6¥SP
002°bask
009°S6k Y
006°'85F P
001°0Thb
006 vHEF
001 °052P
00.L°060F
002° ThLE
09.°802¢€

AANAYL

1

T sisd

Be'el se
9e° et ¥e
ge*at £2
ge2°el ee
k22l 1e
ec°el e
9127 61
erar 81
ge‘el L1
bo°ay 91
ce 2l S1
00°27 4]
85°11 €l
8s°11 el
PS°11 11
es' it o1
0S° 11 6
8r°11 8
9 11 L
1401} 9
ek’ 1t 5
or 11 14
BE'T1 €
9t 11 e
¥E'1T |
ari *dN

ccoo YddW 30NV
J3WWNN  dnaiIng
6-01-¥E NNONE



A1-7

09001 00 08 L M ] 080l 00°e9 oS oe- oy [ 3 00° 02 00°01 (-] 2 ]
| i | | 1 | | 1 { i
!
H
_ "
!
}
1
x -
1 3
x -
:u
X
» Iﬂi
x X g
x .
X x xx o x E
x X
2200 O &
1 oN NN
. 1 8lsq
8-01-¢¢ 1130

(uTE)] §113@ “on (vrd)g

0° 905t

©°099¢

0° 008C

®°0S6€

[ 01 244

0 o5

0 eory

0°e5Sy

0Ly

- 058

$°000S



A1-8

[ 2 ¢ L M J

ez°'e

o170
{

-t
&
St
oy vt
™~
-
“s e

o

(1 YL130/(1 vi13d+i))907 *#A (188)g

0°0d5¢

2°959€

0°956€

0°diy

6°0S2y

L1 4 4

0° 055k

8 d0Ly

¢°9S58y

9° 3005



A1-9

NN THAUMND M

« o o

sszossse
gy
-
DL 0O AU) T DS
B (0 () ¥ B 00 O
W o vt et wod v wed vt v et ot ol Tt e el Tt vt e

- 0 U)xg
(M AMB.- 100 1.0

g

td

OORXOPONOO® ~etmemIUIUMO ) T ¢ TN

o »

(w3 2d ]

[ g
oYY

GWONGETH WM TUDDIOW T NUUSN W TUDOW
DY TO =IO G g’ ] S %8

b2 11
- s if)

009°80Er 9 L 14
909" 962F 9E"¢L 144
093°8.2r L 134
00, €92F 14 14
003 Err 20" 1v
09" 1¥2¥ 09°L oF
009 °222F 05°9 6€
008°202r or 9 8€
005" 281y ot "9 LE
0L “8S1Y 929 9t
002°2E 1P 019 SE
09L°EotY ¢0°9 ¥E
008 0L0F 05°S €L
009 Seer or°s et
001 166€E 0E"S 1E
006 °6E6E 02°'S et
200 °E£68€ 2rs 62
Q0¥ LESE yo's 82
00L°0LLE 95°y L
005 °069€ 8F°r 92
001°003%¢E ok'¥ 52
0a2°96¥E et ¥ ve
005°91vE 92°r £2
008" FEEE 02y <2
008" 8¢t 4384 12
008°091€E 8oy 02
006" [¥OE o'y 61
0095268 ¢St 81
001°se82 9F € Ll
0L Sheed er ¢ 91
002°933¢2 9€°€ 51
©08° 5292 et 144
ooy L952 82°'€ £l
005 °905¢2 va-c el
0Q1°9¢¥2 02°¢ 17
001°91s2 81°¢ o1
002 °58Ee 91°¢€ ]

002°55€2 14 8

908°22Ee 21t &

0061622 o1°€E )

0018522 80°E ]

0025222 90°t L 4

008 E612 +Q € €

00y - 2312 ce'e e

005°8212 00°t 1

(nTsd) AL arL ‘8N

2200 OdiW 39Ny
2 ¥3WUWN  JNa1INg
T &isa 6-01-FE NNONE



A1-10

‘046 008 *QL * 009 *9as *oor " 00t “o02 ‘001 800
i i 1 i | 1 I i . ¢

x

1

4
] ‘. K -

o
]
-
A ]
5
¢ u\
x
x |
. . .
‘ -
N X
X |
" ! i
X L
X
N N ll
nnu—
x ¥
x X
xx X
wx X -
xx XXX x u kX x X
X X X X X
= x x X X

2gee omug W@WMMWM
8-0i-+€

-

(Wi L UI13d “vA (79473

8- 0012

-8 1%-]

90892

L NS 2]

©°992¢

@°055€

o oree

@ OETY

0 02ry

o oty



tedg g1z o ¥ny

EE00 DJUN 8 0NV
| oN dJDATIN
1 8isq

8-0T~¥E 1138

2

Al1-11

-

E

((uiw)§ $¥1130)907 "*~ ((18d)d ¥113d)901



A1-12

OONH; a 4 > “a . o ) w » « e N
ooht e K
ww
.13 ¥ A )
= i
B))
Go8Z
I :
000g i al
# : !
1 AN il y = 1
ooht .n t&w. il
| ]
[~V
%ot oo/
u >
- & |
008t " o\
& m
poot B
| e H
L A i 1
Qotrty _ ] i
SRS .r 1 zml.ﬂ g
. ¥ \l I ﬂﬂﬂw i
00N a ] il M il
u i TE=S l 1700 943N
oogh il . Tovnad
: | i 1530 ‘b- Ok €
I | m T it




A1-13
FLOWRATE,CHOKE AND PRESSURE DIAGRAM
34/10-9 DST NO. I

OlL RATE GAS RATE
(STB/D) (MSCF/D)
300 ESTIMATED INITIAL l \_l=
) = [T FLowraTE : '
200 I¢
—— OIL RATE
100 GAS RATE —5
CHOK
/64" —
40
30
20 { H .
10
“ESSURE
- ‘ﬂ m ’ | TEST o
5000 INITIAL
. J ) FLOW APR-N
- (ﬂ fr +(¢/'7sscomo FLOW PERIOD
4000 PRESS. TEST A/]
N ] SURFACE EQUIP
MASTER VALVE
. CLOSED INITIAL
3000 | PRESS. BUILD -UP l aHp
TEST
AND TESTSTRING
2000 \\\\//
//‘\/\
1000
WHP
(
L SEP. PRESS. —a
, ~

2495

O

Ryeie 920 1289 1529 1829 2129

IS, JUNE 1980
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FLOWRATE,CHOKE AND PRESSURE DIAGRAM
34/10-9 DST NO. |

OIL RATE (STB/D) GAS RATE
| (MSCF/D)
300 AN 15
» 200 BK'QQX:{- i0
100 OlL RATE 15
~w———==GAS RATE
|
CHOKE
1/64" A
40
30
20.
10
5000 A i
SECOND BUILD-UP
3000
1000 /
e
|
0o2Y 300 590 590 1290 1599 18 9C

6. JUNE 1980
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B.S.W.
WELL  34/10-9 TEST No 1 DATE 15/6-80
SAMPLE POINT Goose Neck
TIME Sp. grav.
SAMPLED % Oil % Water % Sediments oil 20°C H,S co,
18:00 0.867 0 0
18:15 99 0 1
18:45 99 TRACES -1
19:15 GAS ONLY AT SURFACE 0 0.1
19:45 50 5 45
20:15 97 0.5 2.5 0.849 0 0.1
20:30 99.5 0.4 0.1 0.851
20:45 99.6 0.3 0.1
21:05 99.7 0.25 0.05
21:15 99.6 0.3 0.1
21:30 99.7 0.2 0.1 0.854 0
22:00 99.5 0.4 0.1 .
22:15 99.6 0.3 0.1
22:30 99.7 0.2 0.1 0.853
22:45 99.6 0.3 0.1 0 0.1
23:15 99.5 0.2 0.3
23:30 99.6 0.3 0.1 0.843
24:00 99.6 0.2 0.2 0 0.15
00:30 99.5 0.3 0.2 0.857
01:30 99.5 0.2 0.3 0.856
02:30 99.5 0.25 0.25 0 0.2
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WELL 34/10-9

DST 1 2103 - 09 m RKB

I.D. 0.D. Description Length (m) Depth (
Surface Test Tree (SST) Above RKB + 4.37
2 jt TDS tubing 18.08 13.71
Lubricator valve 2.40 l6.11
2 pup jt, 1.25 m + 2.40 m 3.65 19.76
7 stands TDS tubing + 1 single 198.10 217.86
EZ~-tree 7.78 225.64
X-overs 0.45 226.09
60 stand TDS tubirig 1615.03 1841.12
X-over 3%" TDS. box x 3% IF pin 0.29 1841.41
2.25 5.00 5" x 2 1/4" slip jt (open) 5.54 1846 .95
2.25 5.00 5" x 2 1/4" slip jt (closed) 4.01 1850.96
2.25 4.75 4 3/4" DC, 5 stand 142.00 1Y92.96
2.43 4.75 X-over 3%" IF box 2 7/8" pin 0.24 1993.20
2.44 4.87 7* RTTS circulating valve 0.84 1994.04
2.25 5.00 X-over 2 7/8" EUE box x 3% IF pin 0.21 1994 .25
2.25 4.75 4 3/4" DC, 1 stand 28.40 2022.65
2.25 5.00 5" 2 1/4" slip joint (closed}, 2 ea. 8.02 2030.67
2.25 4,75 4 3/4"_ DC, 1 stand 28.40 2059.07
2.25 5.00 5" APR-A reversing valve 0.91 2059.98
2.25 5.00 5" APR-N tester valve 3.90 2063.88
2.37 4.63 4 5/8" Hydraulic Bypass 1.93 2065.81
2.37 4.63 4 5/8" Big John Jars 1.52 2067.33
2.44 5.00 RTTS Safety Joint 1.00 2068.33
2.55 5.75 7" Packer, above set point 0.52 2068.85
2.36 5.65 7" Packer, below set point 0.81 2069.66
2.875 X-over, 2 7/8" EUE pin x 2 7/8" 10 RND
box down 0.22 2069.88
2.875 Perforated tubing 2 7/8" 10 RND pin .
up x 2 7/8" EUE box 3.30 2073.18

Cont.
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WELL 34/10-9
DST 1 2103 - 09 m RKB

I.D. 0.D. Description Length (m) Depth (1
2.00 2.875 X-over, 2 7/8" EUE pin x 2 3/8" EUE
pin down 0.25 2073.43
1.81 2.375 Baker F-nipple 0.24 2073.67
X-over, 2 7/8" EUE pin down x
2.00 2.875 2 3/8" EUE box up 0.30 2073.97
- 2.875 2 7/8" EUE-tubing 9.80 2083.77
- 2.875 2 7/8" EUE-tubing _ 9.25 2093.02
- 2.875 X-over 2 7/8" EUE box x 2 7/8" DP pin 0.10 2093.12
- 3.875 Halliburton préssure recorder carrier 1.67 2094.79
X-Over 2 7/8" DP box x 2 7/8" EUE pin
2 7/8" Bullplug w/cross 0.20
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WELL NO.:___34/10-9_ DST NO.: 1 DATE: 14/6-80

L—]:]—:] WIRELINE NIPPLE at 2073.84 m RKB

11

R

11

GAUGE TYPE AND NUMBER: ___ LYNES DMR 314 no., 1206

DEPTH, PRESSURE ELEMENT: 2075.59 m RKB RANGE : 0 - 5000 psi
MODE : Z min DELAY : 7 hours

ACTUATED: time 13:59 date: 14/6/80 .

WILL RUN OUT: time 07:07 date: 16/6/80

GAUGE TYPE AND NUMBER: _ LYNES DMR 312n0.1136

DEPTH, PRESSURE ELEMENT: 2077.17 RANGE : 0 - 10 000 psi
MODE: ) 2 min DELAY: 7 hours
ACTUATED: time: 14:00 ) date: - 14/6/80
WILL RUN OUT: time: 07:08: date: 16/6/80

D.S.T. HANGER 2083.94 m RKB

GAUGE TYPE AND NUMBER: SPERRY SUN - MRPG no. 0022

DEPTH, PRESSURE ELEMENT: _2086.30 m RKB RANGE : 10 000 psi
MODE : 2 minutes (56 hrs) DELAY : 512 minutes (8.53 hrs)
ACTUATED: time: 14:05 on date: 14/6/80 .

WILL RUN OUT: time: 06:37 hrs on  gate: 17/6/80 ~

GAUGE TYPE AND NUMBER:_ SPERRY SUN - MRPG_ na.0043

DEPTH, PRESSURE ELEMENT: _2089.44 m RKB - mancg: 10 000 psi

MODE : 4 minutes (112 hrs) ppray. _ 0 L
ACTUATED: time: +4:09 hrs on date: L4/5/80

WILL RUN OUT: time: 00:09 hrs on 4. .. 19/6/80 )
GAUGE TYPE AND NUMBER: HALLIBURTON APBT L

DEPTH, PRESSURE ELEMENT: 2094 m RKB RANGE: 0 - 10 000 psi
MODE: -—{-_ 20 hrs - DELAY : 0

ACTUATED: time: _ 14:00 date: 14/6/80

WILL RUN OUT: time: 14:00 date: 19/6/80
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DIARY OF WELL No. 34/10-9 DST No. 1
EVENTS ZONE TESTED __Cook PERFS. _2103 - 09 m RKB
DATE | TIME OPERATIQNS
PERFORATING
14.6 09:30 Rigged up Schlumberger
10:00 Ran in hole w/CBL-VDL-GR
Logged from 2127 m RKB (top retainer loggerdepth)
to 2075 m RKB w/repeat section
Good isolation squeeze from 2097 m RKB to 2118
11:00 Out of hole w/logging tool
12:15 Ran in hole w/perf. gun, 4 shots pr. foot 82 shots
13:00 | Perforated 2103 - 2109 m RKB
13:30 Out of hole, all shots fired
RAN TEST STRING
14:00 Started to run in hole
15.6 02:30 Sat packer at 2070 m RKB
03:00 Started pressure testing
Chicksan leaked on kill side
APR-valve leaked T
Halliburton choke manifold leaked,
Changed w/Flopetrol choke manifold
Chicksans behind Flopetrol choke manifold leaked
11:00 Finised pressure testing, ran test without functioning
APR-n valve
INITIAL FLOW
11:15 Opened master valve, WHP = 1675 psi
11:19 Opened Flopetrol choke manifold on 48/64" adjustable
choke.
Flowed back 4.2 bbls included the compression of
water in tubing. Estimated flow rate to 280 bbls/D.
COMMENTS:

PE:
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DIARY OF WELL No. 34/10-9 DST No. 1
EVENTS ZONE TESTED Cock PERFS.__2103 - 09 m RKB
DATE | TIME OPERATIONS
15.6 INITIAL BUILD UP
11:34 Closed Flopetrol choke manifold for initial build-up.
SECOND FLOW
13:08 Opened kill valve with backpressure on BJ-unit (1700 psi)
13:10 Bled of annulus pressure (tried to close APR-n valve)
13:11 Bled of tubing pressure to zefo oﬁ'BJ-unit '
13:12 WHP increased, APR~n valve leaked.
13:16 Closed kill valve
13:20 Opened well on 10/64" adjustable choke to stock tank
13:52 Increased to 16/64" adjustable choke to stock tank
15:00 Increased to 20/64" adjustable choke to stock tank
15:10 0il and gas slugs to surface (stock tank)
17:00 Mud to surface
17:00 Bypassed stock tank, flow directed to burners
17:05 Injected diesel in flow stream
17:39 Incréased to 24/64" adjustable choke
17:43 Changed to 24/64" fixed choke, WHP decreased from
500 to 100 psi, mainly gas flowed to burners.
19:01 Changed to 24/64" adjustable choke
19:02 Choked back to 20/64"
19:06 Choked back to 16/64"
BSW increased to 45% sediments, VERY fine grained *
20:55 Flowed through seaprator no measurements due to low flow
rates.
21:52 Increased to 20/64" adjustable choke.
Impossible to get oil rates at separator (unstable flow
conditions).
COMMENTS : * The increase of BSW barely shows on the original chart,

probably because it lasted just for an instant.

PE:
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DIARY OF WELL No. 34/10-9 DST No. 1
EVENTS ZONE TESTED _C°°K PERFS. _ 2103 - 09 m RKB
DATE TIME OPERATIQNS
15.6 22:30 Flowed to stock tank.
23:45 Estimated oil rate 337 STB/D and gas rate equal to 100
MSCF/D
16.6 02:59- | Bypassed separator and stock tank.
SECOND BUILD-UP
03:00 Closed choke manifold for surf;ce_ghut-in.
18:00 Finished build-up period. «
Flushed surface lines and bullheaded w/mud.
POOH w/teststring
11:00 Gauges to surface
All recorder worked OK,
But Lynes 314 (0 - 5000 psi) overpressured (max. BHP =
6200 psi) during pressure test of APR-n valve.
Test ended. )
COMMENTS:

PE:
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APPENDIX A2, DST no. 2 and 2A

DST analysis

Pressure, choke and flowdiagram
Rate data

Layout of teststring

Gauge arrangement

Diary of events DST no. 2

Diary of events DST no. 2A

Page
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BOTTOM HOLE PRESSURE REPORT

statoil

Well 34/10-9 Test no. DST no. 2A

Test Date 21.-22.6.80 Date of analysis 19.11.80

Gauge no. Lynes DMR 312, 1136

SUMMARY OF THE RESULTS

%

Semilog Analysis Type Curve AnalysiJ
Kh md- £t 85227
K md 2221
S + 11.4
Ppsia at-2031,5mss 4793 T
- _—
Max recorded Temp. 83.3°%
Remarks

BN

Signature
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Well 3Mo-9, DST wo2A

Reservair Parameters

Perforations 20841 -20490

Test date 2‘ -22 LQO

Zone(s) COO\JC

Wellbore radius O- 1 vaa

R¥B
RKBElev _28

Midpoint Production -20 sz\ ss Bomb at 2054.6w RKB - 20 3)' E‘M ss
Pressure Functions Evaluated at — 2031 5w s . Dat-t.;m Depth — - s
Deita P required to correct to datum psig Gradient psi/ft
Estimated Average Pressure psig
Formation Volume Factor L%Ocl vol/vol Viscosity 0%0 cp
Thickness _11.3 Porosity 29 % Drainage Area acres
Oil Saturation bl % Oil Compressibility 9.3« 105psi -1
Water Saturation &M % Water Compressibility 3.0x 105psi -1
Gas Saturation - Gas Compressibility = 10-Bpsi -1

Formation Compressibility _3.30 bt 106psi -
System Compressibility Cy = SgCq+SwCy + SgCy+ Ct
Cousbb x 437 10643 , 3.0x 106,  x_~ 106+ 10
Ce=_10.2 % 106psi-1
Rates Reported on Test.
Choke _}_2_/ “____i_n_ches Oil Rate .._L_'l_}._g_s_._ STBPD Gas Rate __l_}__z_q____ MMSCFD
FTP psig  Water Rate O BWD GOR L3 scrisTB

0api %5' . )} Gas Spec. Grav. O-‘.‘)‘?'l
Cumuiative Production Oil \ 09 Bl Gas
Water
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Well 3”/'0 -G :%T wo.2A Test Date 21-22.4.80

Horner Analysis

Effective Production Time tp = Cumulative Production / Rate Reported on Test.

. 130Q J_HPEE | Bl8wwie
Straight line starts at hes Slope _ q & psi/cycle
ow's_ quE-O Pbit
Pinr . H¥82.D P

pK __J-l‘lcl’b N ru‘q,

Calculated Values

-628 @8y . _1s2s (W¥ES)N13090(0%0) | @522% .-
* 6.5 dft

K=Khh=___ 8522F /(m.q)('s.ze)) - 222) ..

-~

S=1.1513 [[’"“N; P ’]+Log [Lm-‘-] - Log [ﬁm}r-&zﬂs]

- g2-w25] . [S18rie ] 222 ] .
$=1.1513 [ﬂl_q_s_?i.]... tog | T2 ]- Log ["(_7?17(-2)(\0-2:!0") s
s_+1.y APy = 0.8 w5 = (0.8N(A-5)(1LY4) = QY pei
toa = %"%Qéfﬁ Kt _ 0.000264 -

PomBH _
P= FXZPDMBH [}%%—0-3_} Ll“'qz ?s;o. @ - 203'5- ss
- @ - ss Datum
=& . 981 STeP/ 2 LB.3 MPY/
o” Pr - Py ) N Al :
G

- < BPD/ . M3P0
~4zp ‘P“"'Pwé‘APs B LL}"SST ./?"' - “"8 /"‘!—
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BRONN 34-10-9

BUILDUP NUMMER
GAUGE LYNES 1138
NR, TID
1 17.238
2 17.32
3 17.34
4 17.386
s 17.°49
6 17.42
7 "17.54
8 18.00
10 18.08
11 18.29
12 18.32
13 18.48
14 19.08
15 19.24
16 19.49
17 19.50
18 29.12
19 29.38
20 29.586
el 21.32
a2 22.04
e3 22.36
24 23.08
2s 23.28
26 23.39
27 9.12
28 0.44
29 1.06
30 1.16
3t 1.36
32 1.42
33 1.44

DST$ 24

1

TRYKK
4625.000
4767.500
4772.500
4775.000

4775,000

4777 .500

4777.500

4730.009
4780.900
4732 .500
4732.500
4782.500
4782.5900
4785.009
4782.500
4785.0209
47387 .500
4787.509
4787.500
4785.000
4787.500
4787.500
4787.5090
4787.500
4787 .5090
4790.009
4787.500
4790.000
4792.509
47990.000
4792.509
4790.000
4792.5900
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34/10-9, DST# 2A

PRESSURE, CHOKE AND FLOWDIAGRAM
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WELL 34/10-9

DST 2 A 2084 - 2090 m RKB

I.D. 0.D. Description Length Depth (r
Surface Test TREE +4 .37
3 1/2" TDS tubing, 2 jts. I8.08 I3.7
Lubricator valve 2.40 I6.I.
2 pup jts,I.25 m 2.40 m 3.65 I9.7F
7 stand TDS + I single 198.10 217.8
EZ-tree + X-overs 8.23 226.09
59 stand TDS + 3 m pupit 1590.00 1816.0
X-over 3-I/2 TDS box x 3-I/2 if pin 0.46 I816.55
2.25 5.00 5''" X 2-I/4'' slip joint (open) 5.54 1822.0
2.25 5.00 5'' x 2-I/4'' stip joint (closed) 4.01 I1826.1I0
2.25 4.75 4-3/4 drill collars, 5 stands I42.00 I968.1I
2.43 4:75 X-over, 3-1I/2 if box x 2-7/8 pin 0.24 I968.34
2.44 4.87 7''" rtts circulating valve 0.84 I969.1°
2.25 5.00 X-over, 2-7/8 eue box x
3-1/2 if pin 0.21 1969.39
2.25 4.75 4-3/4 drill collars, I _stand 28.40 1997.7
2.25 5.00 5'' x 2-I/4'' slip joint (closed) 4.01 2001.80
2.25 5.00 .5" x 2-I/4'' slip joint (closed) 4.01 2005.8
2.25 4.75 4-3/4 4rill collars, I stand 28.40 2034.21
2.25 5.00 5'' apr-a reversing valve 0.91 2035.1
2.25 5.00 5'' apr-n test valve 3.90 2039.0¢
2.25 4-5/8'"' hydraulic by-pass .93 2040.9°
2.37 4.63 4-5/8'' big john jars I.52 2042.4.
2.44 5.00 rtts safety joint I.00 2043.47
<.54 5.75 7'' rtts packer, above set point 0.52 2043.9
2.36 5.65 7'' rtts packer, below set point 0.81I 2044.80
2 7/8 EUEpupijt. pin up x box down I1.83 2046 .6
perforated pupit, 2 7/8"
pin up x Box down 2.97 2049 .6
Blindsub‘V2 7/8" EUE box up X pin down0.26 2049.86
Perforated pupjt,2 7/8" EUE
bax up x pin down 3.38 2053.2
DST hanger
2062.. )

1 2 7/8".EUE tubing 9.25

Cont.
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1.D 0.D. Description Length (m} Depth (m)
I DST hanger
I 2 7/8" EUE tubing 9.27 2071.76
x-over 2 7/8" EUE box up x 2 7/8" EUE
pin down 0.10 2071.86
I Halliburton pressure recorder I1.67 2073.53
I x-over 2 7/8" box x 2 /8" EUE
pin down 0.10 2073. 6
X-over 2 7/8" EUE box up x 2 ¥8 EUE
pin down * . _
I safetyjt. 40.000 lbs. (OTIS) 2 3/8"
EUE box/pin 0.72 2074.35
X-over 2 3/8" EUE box x 2 7/8" EUE
pin down
X -over 2 7/8" EUE box x 312" TDS pin 0.24 2074.59
I jt 3 1/2" TDS tubing, painted red
W/bullplug %/cross 9.26 2083.85

-~

“
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WELL NO,:__34/10-9 DST NO.: 23 DATE:___20.6.80

UPPER DST hanger at 2053.24
WIRELINE NIPPLE

GAUGE TYPE AND NUMBER: Lynes DMR 312 no. llOO___ _
DEPTH, PRESSURE ELEMENT: 2055.19 RANGE : 10000 psi
MODE : 4 min ) beray: 7 hrs.

ACTUATED: time 16:07 date: 20.6.80

WILL RUN OUT: time 19:23 date: 23.6.80

GAUGE TYPE AND NUMBER: Lynes DMR 312 no. 1136

DEPTH, PRESSURE ELEMENT: 2056 .49 T RANGE. 10000 psi
MODE : 2 min ) - peray: 7 hrs.

ACTUATED: time: 16:05 date: 20.6.80

WILL RUN OUT: time:  09:13 date: 22.6.80

GRUGE TYPE AND NUMBER:

DEPTH, PRESSURE ELEMENT:__ RANGE : _—
MODE: __ DELAY: —_—
ACTUATED: time: date:

WILL RUN QUT: time: date: .

LOWER

D.S.T. HANGER at 2063.24 m RKB

GAUGE TYPE AND NUMBER: Sperry Sun MRPG no. 0043

DEPTH, PRESSURE ELEMENT: 2065.15 m RKB RANGE : 10000 psi

MODE : 2 min _—DELAY: 512 min o
ACTUATED: time: 16:11 ___ date: 20.6.80 .
WILL RUN OUT: time: 05:00 date: 23.6.80

GAUGE TYPE AND NUMBER: Sperry Sun MRPG no. 0037

DEPTH, PRESSURE ELEMENT: 2067.20 m RKB mance: 7000 psi L
MODE : 4 min. B _ ErAY: - .
ACTUATED: time: 16:15  gage;  20.6.80 -
WILL RUN OUT: time: 20:00 _____ date: _ __25.6.80 _
GAUGE TYPE AND NUMBER: ___ Halliburton APBT -
DEPTH, PRESSURE ELEMENT: _ 5073,53 m_RKB_____ RANGE: ___10Q00 __________

MODE: 120 hrs _clock ______ DELAY : Q

N ANPITR TV A 2 e~ - - -~ - D mdm .

- -~
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DIARY OF WELL No.__34/10-9 DST No. 2
EVENTS ZONE TESTED __ & PERFS. 2084 - 90 m RKB
ref. FDC/CNL
DATE | TIME OPERATIONS
18.6 16:30 PERFORATING
Rigged up Schlumberger for perforating
17:43 | Perforated 2084 - 90 m RKB, 82 shoots, 4 shots pr. foot.
18:15 | Perforating gun to surface, all shots fired
RAN TESTSTING
18:30 | Started to run teststring
19.6 08:00 | Finished pressure testing, OK.
08:03 | Opened APR-n valve, WHP = 360 psi
Peormation ~ Phyd. ™ 1700 — 1800 psi
i.e. sandscreen plugged or
APR-n valve not open
08:09 | Open choke manifold, WHP = 0
Open and close APR-n valve
Tried to inject to formation, max. WHP = 4800,
no injection. Bled of pressure,
unseated packer, sat packer.
Pressure tested chicksan, leaked in choke manifold ~
11:00| Tried to open APR~-n valve, packer leaked
Unseated and sat packer again,
11:51 | Pressure testing chicksans
Leak in S.T.T. (Equializing valve on manual master valve).
14:15 | Leak repaired by installing needle valve
14:16 | Pressure tested chicksans to 5000 OK.
14:27 | Opened master valve, closed kill valve.
14:30 | Pressured up annulus 1700 psi
(Surface pressure reading 70 psi)
Bled of pressure.
COMMENTS:

PE:
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DIARY OF WELL No. 34/10=9 DST No. 2
EVENTS ZONE TESTED __Cook PERFS. 2084 - 90 m RKB
DATE | TIME OPERATIONS
19.6 14:44 | Pressured up tubing (4000 psi)
Bled off pressure
14:49 | Pressured up tubing 4000 psi
Bled off pressure
15:19 | Wellhead pressure 720 psi
Increased annulus pressure in 200 psi increments
Sheared APR-A (2500 psi) reversed out
POOH.
20.6 04:00] Tested screen for plugging by injecting water. Only
a few pores on one side of screen communicated. Otherwise
plugged.
Max. press. obtained: 200 psi
CONCLUSION
Bottom hole pressure checked, and APR-n valve functioned.
i.e. sandscreen plugged. ==
The sandscreen was then changed with perforated tubing
and the test was numbered 2A.
COMMENTS :

PE:
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DIARY OF WELL No.__34/10-9 DST No. 2R
EVENTS ZONE TESTED Cook PERFS. 2084 - 90 m RKB
ref . :FDC/CNL=-GR
DATE TIME OPERATIONS
20.6." | 9:30 | Ran GR - CCL
r PERFORATING
11:30 Loaded perforating gun and rigged up Schlumberger
RIH w/ perf. gun
14:00 Rigged up Schlumberger
"~ { RId w/perf. gun
15:10 Perforated 2084 - 90 m RKB
(. also perforated for DST no. 2 )
15:30 Perf. gun to%surface. All shots fired
RAN TEST STRING
15:45 | Started to RIH w/teststring
- 21.6 01:00 | Started pressure testing .
04:00 | Finished pressure testing. OK.
04:00 | APR-11 would not open with annular pressure 1700 psi and
2000 psi
04:40 | Unseated pakcer
04:44 | Seated packer .
FIRST FLOW PERIOD
04:53 | Opened APR-n valve
WHP = 1625 psi
04:56 | Opened Halliburton choke manifold on 24/64" to burner
05:15 | Mud to surface
05:20 | Gas to surface
05:25 | 0il to surface
07:00 | Flowed through separator
08:00 | Started measurements on separator
COMMENTS :

PE:
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22.6

©13:10
13:13
14:17

17:28
17:31

01:33
01:38
01:45

01:47
01:5¢4
02:0d
02:273
02:2¢
02:47

DIARY OF WELL No._34/10-9 DST No. 2A .
- EVENTS ZONE TESTED __Cook PERFS. _ 2084 - 90 m «
ref, :FDC/CNL-"
DATE TIME OPERATIONS
21.6 8:30| Flowed to stocktank to check oil rate

( Meter factor = 0.84 stock. tank bblé/sep.bbls )

Bypassed sepafétor
Changed choke to 32/64"
Flowed through separator

FIRST BUILD-UP PERIOD
Closed APR-n valve for build-up
Closed choke manifold
WHP 1043 psi

=

~ -

BOTTOM HOLE SAMPLING

WHP = 1278

Lubricator in derrick

Opened APR-n valve

WHP 2635 psi

Opened on 8/64" fixed choke, flowed gas to tank
0il to tank

430 STB/D

Flowed through separator

Rate ca.

Flow established through seaparator
Closed choke manifold
WHP = 2585

Tried to close lubricator without success.

COMMENTS :

PE:
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et i et e e . it e

DIARY OF WELL No.__34/10-9 DST No. 2A
EVENTS- | ZONE TESTED _Cook PERFS. 2084 - 90 m =
ref, :FDC/CNL~""
DATE TIME OPERATIONS
22.6 02:50 |Opened choke 8/64"
Tried to close lubricator no success
02:55 | Closed choke
03:04 | Opened choke
" | Tried to close lubricator no success.
03:05 | Closed choke manifold
03:09 | Closed master valve
03:10 | Opened choke ﬁ;nifold bled off pressure to 100 psi
03:13 | Closed choke manifold. Observed for pressure buil-
up, OK.
03:20 | Opened kill & swab valves to 2400 psi pr. test OK!
03:30 | Closed kill valve
Opened master valve
WHP = 2585
RIH with bottomhole samplers
04:15 | Stopped running in due to leak in Flopetrol stuffing bc
04:15 | Not able to repair -
Started to pull out of hole
04:40 | samplers at surface
04:45 | Closed master valve
Repaired stuffing box and made ready to RIH.
05:47 ] Started clocks in samplers
06:02| Opened kill line
06:07| Pressure up to 2320 psi
06:09] Opened master valve,
closed kill valve and bled off pressure.
06:12] RIH w/samplers
06:40| Opened well on 8/64" choke to tank.
07:00| Flowed through separator
08:30| Samplers closed
Bypassed separator
COMMENTS :

PE:
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DIARY OF WELL No. 34/10-9 DST No. 22
EVENTS ZONE TESTED Coock PERFS. 2084 - 90 m RK '
‘ ref.:FDC/CNI,-GR
DATE TIME OPERATIONS
22.6 09:05 Closed choke manifold
WHP = 2580
09:08 Started POOH with samplers
09:10 Stuffing box leaked
09:26 | Fixed leak
09:27 Continued pulling out.
09:50 Samplers at surfgace
Closed master valve
09:59 | Bledoff pressure at choke
WHP = 0 psi above master valve
10:10 Rigged down wireline equipment
10:15 Both samplers checked for leaks, both OK.
15:00 Started to pull teststring
Pressure recorders at surface, Lynes and Halliburton
recorders OK, Sperry Sun computer failure, impossible
to read data.
COMMENTS :

PE:
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APPENDIX A3, DST no. 3

DST analysis

Pressure, choke and flowdiagram
Rate data

Layout of teststring

Gauge arrangement

Diary of events
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BOTTOM HOLE PRESSURE REPORT

[ .4
statoil
Well 34/10-9 Test no. DST no. 3
Test Date26.6.80 Date of analysis 21.11.80
Gauge no. Ly. DMR 312, 1136
SUMMARY OF THE RESULTS
F
Horner analysis
Kh md- £t 100463
K md 362
S + 10.6
P psia at=-_1857mss 4509 T

-

Max recorded Temp. 76.8°C

Remarks

Signature
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Well 3”‘110 "'q) DSTV\O~3
Reservoir Parameters

perforations JA1OU = 1410 wa R«

Test date 25 b 'QO

Resmoch

Wellbore- radius 0.1 ' WA

Zonefs)

RKB Elev ___2'_5_“2‘_

Midpoint Production — 188Zw ss  Bombar _| 3B w pka - 185+ s
Pressure Functions Evaluated at — s ‘ Dat;m Depth -~ s
Deita P required to correct to datum psig Gradieut. psi/ft
Estimated Average Pressure psig ‘
Formation Volume Factor 1 '257 vol/vol Viscosity o9 ' cp
Thickness Q"Lg wA Porosity 30 % Drainage Area acres
Oil Saturation 22 % Oil Compressibility 8.8 X 105psi 1
Water Saturation ! q‘ % Water Compressibility 3-0 X 106psi -1
Gas Saturation - % Gas Compressibility — 108psi -1

Formation Compressibility ___ 9.0% " 10-8psi -1
System Compressibility C, = S5Cq +SywCw+ SgCg+ C¢
C,=-8d «x 88x 196, 13 . 3.0%406, ~ 4 _ - 1064+ _3.0% 106
Co=__ 10-8% 4561
Rates Reported on Test.
Choke }_1__/ ¥ inches Oil Rate __5_53_5____ STBPD Gas Rate ___!__53_”__ MMSCFD
FTP psig  WaterRate O BWD GOR 348 scrse

0api }2 Gas Spec. Grav. 0 134

Cumulative Production oil @;’3 STB__ Gas

Water




A3-4

went 34N10-9, DSTwo.D TestDate 2 b.b.80

Horner Analysis

Effective Production Time tp = Cumulative Production / Rate Reported on Test.

o= Q¥ /4535 . 2w

Straight line starts at hrs Slope e H‘?- psi/cycle

e HBBO pie

P’hl’ = .4 5‘02 .L P‘;.-

PX U508 e ,,«

Calculated Values

Kh=1628 OB 1sm(H5§¥;.zg)(o.q:) , \oo‘-lk‘.}t‘ mdft

K = KChih = 100443 / ((g%.5)(3.29) -1 v

S=1.1513 'M_% [Li]- [ K ] ]
[[ " +Log ™ Log m +3.227%

- 4503 -4313 2wrio ] - 282 ]
SRR [[_W’]‘“ wee [_?-"4"-7_1“ Hes [m)(l.xz)no.&uo*t)60.3?5‘ *3'22’5]
s_+10-b AP= 0.8Fwa 6= I8pai

DA = %Qﬂogtsz Kt _ 0.000264 -

PoMBH _ 9)

7t PDOMBH [2@303} U509 P& @ -~ 1854 . ss

- e - ss Datum

PL.- ,_;i:s = INF T 20.0 ™ "% e
LE15 . sTevd/ |

PT " weoa-wy-3e Ui | 1aq =P




Wellm/lo‘q) DSTwo %

PARTIAL PENETRATION SKIN FACTOR

h £ B'-I ~E\u ,‘2?:"2&:

hp= I,\M F\Q}&
y = EOw, | HH{t

rw= O } l by 035&"3
Ky/®y=__|

Zm= y+hp/2

r = r
wC w

P

Test date ZALQO

7LLLL ///’////////////

Y
B ] :jhp KVL
T
///////v///////// 7 1/777777777777

e0.2126 (zm/ht+2.753)

- 0.825 0.5
Sp= 1-35((hy/h -1) (1n(hy (Ry/K,) 0 2+7)

-(0.49+0.11n (h_ (K, /%) °*5)1n r, =1.95))

s = +45.),
P
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BRONN 34-10-9
BUILDUP NUMMER
GAUGE LYNES 1138

NR.

VOO UTHL WML

19
11

i3
14
18
18

18
19
29
21
a2
23
24

TID
21.35
21.37
21.39
21.43
21.45
2l.47
21.59
22.15
22.27
22.31
22.47
23.03
23.19
23.35
23.51
23.57

0.07

.23

.35

1.11

1.39

2.11

3.51

4.03

DST: 3

1

4597.509¢
4507.509
4507.509
4507.509
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34/10-9, DST # 3

PRESSURE ,CHOKE AND FLOWDIAGRAM
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34/10-9, DST+# 3

PRESSURE, CHOKE AND FLOWDIAGRAM
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WELL 34/10-9

DST # 3 (1906 - 1910 m RKB)

I.D. 0.D. Description Length (m) Depth (:
surface tree 4.52 abc
x-over 6 I/2-4acme pinx3 I/2 tds pin rig floc
3 I/2 tds tubing, 2 sgls 19.00 14.4¢
x~-over 3 I1I/2 tds box x 4 1/2 - 4
acme pin
Lubricator valve 2.50 I5.98
x~over 4 £/2 - 4 acme pin x 3 I/2
tds pin
3-1/2 tds -tubing pup jnt, 4.00 19.98
3-1x/2 tds tubing, 7 stds + I sgl 197.72 217.70
x—-over 3-I/2 tds” box x 4-1/2 -

4 acme pin

e—2z subsea teéest tree and latch assy

x—~over 4-I/2 -4 acme pin x 3-I/2 tds box

sslick joint 3-IL/2 tds tubing

x—over 3-I/2 tds box x 4-94/2 4 acme pin

fluted hanger landed in wellhead 7.78 225.48

x-over 4-I/2 — 4 atme pin x 3-I/2

tds box ‘

x-over 3-I/2 tds pin x pin 0.66 226.14

3-I/2 tds tubing, I58 jts -+ I pup Jjt. 1419.93 1646.07

x-over 3-XI/2 tds box x 3-I/2 if pin 0.46 1646.53
2.25 5.00 5''x2-I/4"'"'slip joint (open 5.54 1652.07
2.25 5.00 5''x2-I/4 slip joint (closed) 4.01 I656.08
2.25+ 4.75 4-3/4 drill collars, 5 stands I142.00 1798.08
2.43 4.75 x—-over, 3-I/2 if box x 2-7/8 pin o.24 1798.32
2.44 4.87 7'' rtts circulatipg valve 0.84 I799.16
2.25 5.00 x—-over, 2-7/8 eue box x

3-1/2 if pin . 0.21 1799.37
2.25+ 4.75 4-3/4 drill collars, I stand 28.40 1827.77
2.25 5.00 5'"'x%x2-1/4''slip joint (closed) 4.01 I831.78
2.25 5.00 5''x2-I/4"''slip joint (closed) 4.01 I835.7¢
2.25+ 4.75 4-3/4 drill collars, I stand 28.40 I864.1¢
2.25 5.00 5'' apr-a reversing valve 0.91 I1865.1C
2.25 5.00 5'' apr-n test valve 3.90 1869.0°
2.25 4.63 4-5/8"''hydraulic by-pass 1.93 1870.9:
2.37 4.63 4-5/8"''big john jars I.52 I1872.4:
2.44 5.00 rtts safety joint 1.00 I873.4:
2.55 5.76 7''rtts packer, above set point 0.52 I1873.97
2.36 5.65 7''rtts packer, below set point 0.81 I874.7€E
2.50 2.875 x-over, 2-7/8 euys pin x 2-3/8 .

eue pin 0.22 1875.00

2.875 perforated tubing, 2-7/8 box x

2-7/8 box 3.30 1878.30
2.00 2.875 x-over, 2-7/8 eue pin x 2-3/8

eue pin 0.25 1878.55

Cont.
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WELL 34/10-9

pst # 3(1904 - 1910 m RrkB)

I.D. 0.D. Description Length (m) Depth (
I.81 2.375 baker ''£'' nipple 0.24 1878.7¢
2.00 5.875 x-over, 2-3/8 eue box x 2-7/8

eue pin 0.30 1879.09
2.875 2-7/8 tubing 9.80 I1888.89
2.875 2-7/8 tubing 9.25 I898.1I4
2.875 x~over, 2-7/8 eue box x 2~-7/8

dp piw 0.1I0 1898. 24
3.875 howco. equipment carrier I.67 1899.91

for pressure. recorder.
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WELL NO.:___34/10-9 DST NO.: 3 DATE: 23.6.80

E‘—_'[j WIRELINE NIPPLE 1878.79 m RKB

GAUGE TYPE AND NUMBER: Sperry Sun MRPG no. 0043

DEPTH, PRESSURE ELEMENT: 1880 , 83 m RKB _ RANGE: _ 0_- 10000 psi
MODE: _ 1 minute DELAY : 1024 minutes
ACTUATED: time 23:16 date: 23.6.80

WILL RUN OUT: time 24:00 date: 25.6.80

GAUGE TYPE AND NUMBER: Lynes DMR 312 1010 no, 1136

DEPTH, PRESSURE ELEMENT: 1882.43 RANGE : __10000
MODE: 2 min - DELAY : 7 hrs _ L
ACTUATED: time: . 23:12 date: '_:_23.6._53_0

WILL RUN OUT: time: 16:20 date: 25.6.80

q:l__] D.S.T. HANGER at 1888:89 m RKB

GAUGE TYPE AND NUMBER: Sperry Sun SPG no. 0113

DEPTH, PRESSURE ELEMENT: 1890 . 94 m RKB RanGe:____0 - 7000 psi
MODE : 4 minutes DELAY: o

ACTUATED: time: _ 23.10) ___ date:___ 23.6.80. _—
WILL RUN OUT: time: (3:00 __________ date: 2T8u80 e

Lynes DMR 312 1010 no. 1100
GAUGE TYPE AND NUMBER:

—— o ———— - . 20 s ey e . e o — s

DEPTH, PRESSURE ELEMENT: - Li Eﬁ f_'_g_‘_l_ ____________ RANGE: ___ .
MODE: __ 4 min DELAY: _ 7_hrs e
ACTUATED: time: __ 23:09 _____ date:_ ———23.6.80 ___ ___________
WILL RUN OUT: time: 02:25 date: _ 27.6.80

GAUGE TYPE AND NUMBER: Halliburton APBT

DEFTH, PRESSURE ELEMENT: _ 1899.4 m RKB_____ RANGE: __ } _9_0_0_ Q P _s__i_ _______
MODE : 120 hrs clock DELAY : 0
ACTUATED: time: 23.00 date: 23.6.80 _ _

WILL RUN OUT: time: 23 00 date: 28.6.80
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DIARY OF WELL No._ 34/10-9 DST No. 3
Brent 1904 - 10 m Rt
EVENTS ZONE TESTED PERFS.
ref. FDC/CNL=GR
DATE | TIME OPERATIONS
PERFORATING
23.6 21:00 Started to rig up Schlumberger
21:50 RIH w/ gun 4 shots/foot
22:24 Pexforated 1904 - 1910 m RKB
22:50 Oout of hole, all shots fired
RAN TESTSTRING
23:05 Started RIH w/teststring
24.6 09:50 Finished pressure testing
10:04 Sat packer
. FIRST FLOW PERIOD
10:12 Opened APR-n valve
WHP = 1660 psi
10:17 Opened well on 32/64" choke
10:19 Choked back to 24/64" choke
10:33 Mud to surface
10:35 Gas to surface
10:36 Lighted flare
10:40 0il to surface
10:45 WHP = 2155
10:56 WHP = 2159
12:32 Flowed through separator
14:15 Flowed to stocktank
14:30 Bypassed stocktank.
COMMENTS :

PE:
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DIARY OF WELL No.34/10-9. DST No. 3

EVENTS ZONE TESTED Brent PERFS. 1904 - 19 m RKB

FeT . FDC/CTNL=GR

DATE | TIME OPERATIONS

: SAMPLING AT SEPARATOR
24.6 15:45 Started PVT sample no. 1.

16:00 Finished sampling

16:25 Started PVT sample no. 2.

16:40 Finished sampling

16:43 | Bypassed separator

16:45 Changed to 32/64" choke, WHP = 1965 psi
18:05 | Flowed through separator

18:30 | Flowed to tank

18:35 Bypassed stocktank

19:55 Started taking emulsion sample on separator (20 1)
21:05 Finished taking sample

21:33 Bypassed separator

21:35 Closed APR-n valve

21:38 Closed choke manifold for build-up

WHP = 1011

BOTTOM HOLF SAMPLING

25.6. 04.05 WHP = 1110

04.08 Opened APR-N. WHP = 2510

04.11 Opened on 8/64" choke, flow to flare

04.21 0il to surface

04.33 WHP = 2370. Well slugging, Wait for stabilized flow
04.16 Flowed through separator. Unable to get stable £low
05.42 Bynassed separator. Taited for stabilized flow.

Flowed stable encugh.

05.52 Closed well in at choke manifold. WHP = 2430 psi

06.03 Closed lubricator. Bled off surface pressure with choke
to 575 psi. OK.

06.07 Bled off on choke to zero WHP.

06.33 Mounted lubricator

COMMENTS :

PE:
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DIARY OF WELL No._34/10-9 DST No. 3
EVENTS ZONE TESTED _Brent PERFS. _1994-1910
DATE | TIME OPERATIONS
25.6. 06.38 Opened swab and kill valve. Pressured up with BJ-pump
to WHP = 2190. Pressure dropped probably due to air in
system.
06.52 Closed kill valve
06.54 Opened lubricator. WHP = 2440. RIH with samplers.

Stopped 1820 m
07.33 Opened well on 8/64" choke flowed to flare slug flow
09.04 Flowed. to separator. Oil rate 300 bbls/day

09.46 Bypassed separator
09.48 Closed choke manifold -
09.50 Started to pull out with samplers. Wireline got stuck in

stuffing box several times from 160 m and up.
10.48 Clésed lubricator valve. Bled off nressure on choke
Disconnected Flopetrol lubricator.

11.10 Rigged down wireline. Checked BH samplers, OK

BULLHZADIMNG WITH WATER
AND FRACTURE TEST

11.41 Started bullheading

12.13 Finished bullheading

12.18 Started fracture test

13.15 Finished fracture test

15.00 Started to pull out of hole with teststring
26.6. Pressure recorders-at surface, all OK

except Sperry Sun MRPG no. 0043 due to plugging w/ mud.

COMMENTS :

PE:
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APPENDIX A4, RFT and FIT data 34/10-9

RFT data 34/10-9 Brent

RFT data 34/10-9 Cook

FIT data 34/10-9

RFT data plotted vs. depth

RFT data from well 34/10-9 compared
with data from previous drilled wells

Page

A4-2
A4-3
A4-4
A4-5

A4-6
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RFT data, 34/10-9 Brent

Corr.
Depth pressure
{m MSL) {psig)
~ 1813 4448
- 1816 4449
- 1817 4452
- 1817 4451
- 1822 ) 4458
- 1830 - 4465
- 1835,5 4472
- 1838 4474
- 1842 4478
- 1845,5 4483
- 1847,5 4467
- 1850 4487
- 1856,5 4494
- 1863 4499
- 1869 4506
- 1882 4520
- 1898 ' 4537
- 1907 4551
- 1919 4561

- 1925 4567
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RFT data 34/10-9 Cook

Corr.
Depth pressure
(m MSL) (psig)
- 2061 4825
- 2061 4810
- 2061,5 4813
- 2062 4827
- 2062 4831
- 2063 ST 4816
- 2064 . 4832
- 2067 4831
- 2067 4819
- 2069,5 4832
- 2073 4841
- 2079 4851
- 2079 4837
- 2098,5 4868

- 2106 4878



34/10 - 9

A4-4

FORMATION INTERVAL TESTS

FIT NO 1

FIT NO 2

Sampled at 2132 m RKB

The drawdown was approximately 80 psi
during sampling with final shut in of
4866 psi. Sample bled on rig. Chamber
contained water.

pPH = 9.0 '
Pf = 0,25

Wacl= 17500

TH = 180 ppm

Ran two Sperry — Sun ganges. (SPG 113,
15 sec. mode, 10000 psi - SPG 266, 30 sec.
mode 10000 psi.)

Sampled at 1840 m RKB

Segregated sample attempted with Sperry -
Sun pressure recorders attached (SPG 113,
15 sec. mode, 8000 psi -~ SPG 266, 15 sec.
mode, 8000 psi ). Surface monitoring of
pressure indicated drawdown, but plugging.
No final buildup seen on either chamber.
Gas  bled off while dismounting Sperry -
Sun ganges. Chambers were sealed and sent
to Statoil PVT - lab.
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M.MSL

1800

1900

1947 |

2000

2100 BSTATFJORD FM. 34/10-1

2200

A4-6
RFT OG DST DATA 34/10 DELTA

.\ COOK FM. 34/10-7

Gradient: 0.076 bar/m

. STATFJORD FM. 34/10-7
A\\ COOK FM. 34/10-9

\
BRENT FM. 34/10-1,3,4,5,6,8 0g9

COOK FM. 34/10-3

DST DATA
34/10-1 w Gradient: O.105 bar/m

34/10-3 ©
34/10-4 Vv
34/10-5 O

34/10-7 &
34/10-8 O

34/10-9 A

305 315 325 335 345 BARG
I | {

i 1 1
4400 4600 4800 5000 PSIG
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APPENDIX A5, Reservoir temp. Page

Reservoir temperature 34/10 -~ Delta, Brent A5-2
Reservoir temperature 34/10 - Delta, Cook A5-3
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mMSL

% 34/10-1
DST 3

34/104
DST 2

34/101
DST 2

1900

1950

Hitt

ALLd

. 34/10-8
DST 1

34/104
DST 1A

34/10-3
DST3

34/109
DST 3

34/105
DST1

34/10-3
DST 2

. 34/10-3
DST 1

34/10 - BRENT

A5-2

X SPERRY - SUN
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34/10 - COOK

mMSL
X SPERRY — SUN
L O LYNES DMR
£ hoT
¥ DST1
1900 |~
2000 |~
34/109
DST 2A
DST 1
21001 !
85

TEMP. (°C)
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APPENDIX A6, Sampling

Wellhead sampling, DST no. 1
Surface sampling, DST no. 22
Bottomhole sampling, DST no. 2A
Wellhead sampling, DST no. 237
Surface sampling, DST no. 3
Bottomhole sampling, DST no. 3
Wellhead sampling, DST no. 3
Reservoir fluid properties of
samples from Cook

Reservoir fluid properties of
samples from Brent

Page

A6~2
A6-3
A6-3
A6-3
A6-4
Ag6-4
A6-4



A6-2

WELLHEAD SAMPLES

WELL NO: ___3/10-9 TEsTwNR.___*
2103 - 09 m RKB 15 - 16/6-80
INTERVAL. __ DATE
N

TIME PLACE DESCRIPTION

15:30 Goose neck 1 1 oil sample

20:48 Goose neck 11 "

22:00 Goose neck 11 "

00:48 Goose neck 11 "_

03:30 Stock -tank oil sample, 1 bbls

03:30 Stock tank 0il sample, 2 jerry cans

02:00 Separator 2 x 11 alum. bag w/ gas




SURFACE SAMPLING AT SEPARATOR

A6-3

DST N© 2 A (2084 - 2090 m RKB)

DATA/TIME SAMPLE N© TYPE OF SAMPLE TRANSFER TIME BOTTLE N©
- %

21.06.80

11.55 1 Emulsion (5 1) 20 min A3221

12.20 2 " 15 min A3218

12.55 3 0il 15 min 20524

12.55 4 Gas 15 min A-10486

17.05 5 0Oil 15 min 16251/36

17.05 6 Gas 15 min A7156

BOTTOMHOLE SAMPLING

DATE/TIME BOTTLE NO OPENING PRESSURE ESTIMATED Pg AT RES. COND.
(FROM FLOPETROL ON RIG)

22.06.80

08.20 2681-44 1740 psi 2850 psi at 161°F

08.20 13266/6 1760 psi 2920 psi at 161°F

WELLHEAD SAMPLES

12 x 1 1 oil samples from goose neck

1 barrel
1 x 101
1 x 20 1

from separator




A6~-4

SURFACE SAMPLING ON SEPARATOR
DST no. 3 ( 1904-1910 m RKB )

DATE/TIME | SAMPLE NO. TYPE OF SAMPLE TRANSFER TIME BOTTLE NO.

24.06.80

15.45 1 0IL 15 min 20584-2

15.45 2 GAS 15 min A 7112

16.25 3 OIL 15 min 20475-93

16.25 4 GAS 15 min A 4276

20.00 5 EMULSION 1 hour A 8169

BOTTOM HOLE SAMPLING

DATE/TIME | BOTTLE NO. OPENING PRESSURE ESTIMATED Py AT RES. COND:
(From Flopetrol on rig)

25.06.80 -

09.15 132664149 1980 psi at 58°F 3220 psi at 166°F

09.15 20584-81 1960 psi at 58°F 3230 psi at 166°F

WELLHEAD SAMPLES

12 x 1 1 oil samples from gooseneck

1 x 10 1 jerrycan oil
1 x 201 ————- W separator

1 barrel oil
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L

STATOIL PRODUCTION LABORATORY St0t0||
{ssued: Report:
I19.9.80 RESERVOIR FLUID STUDY PVT~-20
File:PLO 50 DEL 34/10-P STATOIL WELL 34/10-9 Page:
] ) -
| 050-P5.17.04 BOTTOM. HOLE SAMPLES

J Reservoir fluid properties of samples from cook

|

{

JBHS No. 3 4
lBottle No. 13266/6 2681/44
‘Formation temp. (°C) 73.0 73.0
Initial fluid pressure (bar) 334 334

|

Components

|

INitrogen 2.10 2.26
,Carbondioxid 0.23 0.20

!

iMethane 40.13 40.03
Ethane 4,39 4.56

H

 Propane 3.85 4.01

i

iso-butane 1.07 1.10

n-butane 2.26 2.21
'iso-pentane 1.22 .- 1.12

; n-—pentane 1.35 1.20

Hexanes 2.35 2.18

, Heptanes _ _41.05 _41.13

’ 100.00 100.00

;C7+ mol wt. 238 237

' €5, density (g/cc) 0.861 0.860

1

| P density res. fluid (g/cc): 0.710 0.712

. Bubble pt., (Bar) : 192 190

2

| co 3, (vol/vol/bar x 10°) : 16.8 17.3

. Gor, (SMB/MB) (1) : 111 111

"Bo, M3/ (2) : 1.348 1.349

. po density of o0il, (g/cc) : 0.8502 0.8504

Yg, gravity of gas : 0.80 0.81

Mol weight stock tank oil : 222 1222
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TATOIL PRODUCTION LABORATORY

A6-6

statoil

R, Y 7 —

i Issued: Report:
19.9.80 RESERVOIR FLUID STUDY PYT <20
T Fite:PLO 50 DEL 34/10-p STATOIL WELL 34/10-9 Page:
H
{ 050-P5.17.04 BOTTOM HOLE SAMPLES
Reservoir fluid properties of samples. Brent
3B‘Hs No. 1 2.
Bottle No. 20584/81 13266/149
ZFormation temp. (°c) 73 73
‘Initial fluid pressure (bar) 315 315
|
§Comp®nents
\Nitrogen 0.99 0.80
Carbondioxid 0.16 0.15
Methane 41.74 42.23
Ethane 4.56 4.,.59
Propane 2.39 2.48
liso-butane 0.77 0.81
.n-butane 1.33 1.36
; iso-pentane 0.80 . 0.81
_n-—pentane 0.73 0.74
gﬂexanes 1.59 1.58
Heptanes _ 44..94 44..45
i 100.00 100.00
i
C7+ mol wt. 247 247
%C7+ density (g/cc) 0.878 0.878
P density res. fluid (g/cc): 0.752 0.755
"Bubble pt., (Bar) 209.5 206.0
| co (3) | (vol/vol/bar x 10°) 16.2 15.7
Gor, (sm>/m%) (M Y 99
'Bo, /M3 (2) 1.277 1.275
po density of oil, (g/cc) 0.8715 0.8722
Yg, gravity of gas : 0.75 0.75
! Mol weight stock tank oil : 237 237
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APPENDIX A7, Fracture test Page

Fracture test, 34/10-9, DST no. 3 A7-2



A7-2

FRACTURE TEST

34/10-9 , DST # 3

After finishing bottomhole sampling, the well was bull-
headed with water. WHP decreased during bullheading
until it increased to 2800 psi after 45 barrels had
been pumped. Slowed down pumprate to~ 0.32 bbls/min,
and started injection test.

See enclosed tables and plot for injectiontest data.

The formation was fractured at ~ 12..17 pm, after 45
barrels had been pumped. This can be seen on the pressure
- time plot. The BHP has a peak of 5562 psi, which

is greater than the estimated fracture pressure of

5492 psi. From then on the BHP steadily decreases.

The WHP increases during the injection test gue to fric-

tion loss in the tubing.

A plot of WHP versus barrels pumped can not be used,
due to the effect of friction loss and the fact that
the formation was fractured at the start of the injec-

tion test.

Calculated fracture gradient from maximum bottomhole
pressure: 5562 psi x 10
14.5 x.98 x 1904

= 2.06 g/cc



A7~3
FRACTURE TEST, 34/10-9 , DST % 3

Real Cum.inj. Rate WHP

Time (bbls) (bbl/min) Lynes #1136 Comments
BULLHEADING
11.41.20 0 S 2410
11.44.40 5 1.50 2488
11.47.50 10 1.38 2432
11.51.00 15 1.58 2350
11.54.,40 20 1.58 2280
11.57.10 25 1.36 2229
12.00.30 30 2.00 2156
12.03.30 35 1.50 2089
12.06.30 40 1.67 2028
12.13.00 45 0.77 2867

FPRACTURE TEST

12.18.00 46 —_ 2897 Stage 1
12.21.30 47 0.29 2763 1

12.26.00 48 0.22 2710 1

12.27.30 49 0.67 2752 2

12.28.30 50 1.00 2765 2 change rate
12.31.20 55 1.77 T 2754 2

12.34.40 60 1.50 2734 2 change rate
12.36.50 65 2.73 2820 3

12.38.35 70 2.86 2762 3

12.40.10 75 3.16 2733 3

12.41.50 80 2,91 2713 3 change rate



A7-4

Real Cum.inj. Rate WHP

Time (bbls) (PPl /min) Lynes #1136
12.43.10 85 3.76 2854
12.44.40 90 3.33 2838
12.46.00 95 3.76 2834
12.47.15 100 4.00 2822
12.49.55 105 1.87 2786
12,51.30 110 3.16 2783
12.53.30 120 5.00 3003
12.54.35 125 4.63 2989
12.55.35 130 5.00 2978
12.56.38 135 4.76 2973
12.57.38 140 5.00 2971 .
12.58.40 145 .4.85 2973
12.59.45 150 4.63 2978
13.05.05 5 - 3567
13.05.50 5 6.67 3569
13.06.35 5 6.67 3549
13.07.15 5 7.50 3537
13.10.00 6.00 3434
13.15.00 6.00 . 3284
*) Problems getting second pump started.

Measured time to pump 5 barrels.
**) ©Stage 7 lasted 5 minutes. TwO individual
rate measurements each gave < bbls/min.

Comments

Stage 4

change rate

o2 W oA U o) B o A N 62 B ¥ £ O L Y Y L IS Y 2 Y L R T = &
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AVERAGE VALUES

STAGE | AVG. RATE | AVG. WHP | AVG. BHP
(BBLS/MIN) | (PSIA) (PSIA)
1 0.26 2720 5413
2 1.24 2737 5383
3 2.94 2756 5243
4 3.34 2810 5218
5 4.63 2980 5172
6 6.95 3540 5200
7 6.00 3292 5240
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APPENDIX A8, CPI log for well 34/10-9 Page

CPI log for Brent AB8-2
CPI log for Cook A8-3



A8-2

IAPHICAL LOG-PRESENTRTION
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