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Base STAVANGER

Client i STATOIL

Field :
Well •. 1/9-3

Section

Page :.
Report NV

_ OPERATING AND MEASURING CONDITIONS -

A - TYPE OF GAUGE -

BOTTOM HOLE :
Pressure : AMERADA
Temperature : RT1 - AMERADA

WELL HEAD :
Pressure . PWT. + FOXBORQ

>.'•'
'?

Temperature : FOXBORO

SEPARATOR : „»„„,«„
P7e77ure = BARTON
Temperature : BARTON

B - PRODUCTION RATE CONDITIONS AND SOURCES -

OIL PRODUCTION RATE
Q Tank r*Tx) Floco
S Meter J
D Dump L{x| Rotron
D

GAS PRODUCTION RATE
ED Orifice meter
D

Reference_ -Conditions.*
(3 Separator
Q Almo&ulrci-re

Shjjnkage^ _me_asuiement_.
D With tank
H With shrinkage

tester

C - 750.1 nun Hg.

Standajd conditions _-

WATER PRODUCTION RATE
D Tank
0 Meter - FLOCO
D

C _ WELL DATA -

WELL STATE DURING SURVEY :

Well producing through : 3J" tubing / dTTihpipe-/-oes-i«§
Main casing size.
Tubing size
Perfpratjpris_:

_ Zone
Zone

.set at
set at

Total well depth
Packer set at.

From.
From .

.to.

.to
From.
From

.to

.to

WELL STATE BEFORE TEST :

CDWell closed since.
QWell flowing since. .Producing zone

Choke size
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Field : Paae -. i
6356 : STAVANGER Well : 1 /q-3 Report N':

_ SEQUENCE OF EVENTS _ D. s. T. l
•

DATE

-31.8.78

1.9.78

TIME

20.00

20.30

18.41

18.46

18.51

18.58

18.59

19.00

19.05

19.09

19.30

20.30

20.50

21.00

21.30

21.50

21.52

22.17

22.18

22.20

22.30

23.22

OPERATJON

Clocks & Stylii on Amerada 's

Amerada ' s installed in tail pipe. R.I.H.

with test string.

Set packer at 3181 m.

Open circulating valve

Start pumping

Close wing valve on kill line

Open choke manifold

Pressure test line to wing valve

Close master valve - open wing valve

Pressure test master valve - leak due to

one way valve

Strip & check master valve

Close circulating valve

Open circulating valve

Shut master valve

Disconnect surface lines & connect together

pressure test to 8000 psi against choke

manifold

Open choke manifold & close inlet to

heater

Pressure test lines to heater 5000 psi

Reconnect flowhead

Close circulating valve

Open master valve

Close choke manifold. Pressure test against

A.P.R. tool - 4000 psi.

Open circulating valve
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Page : 4
_ SEQUENCE OF EVENTS .(Continuation) Renort W:

DATE

1.9.78

2.9.78

3.9.7E

TIME

23.25

00.15

00.25

01.40

02.15

02.19

02.22

02.49

02.50

06.05

06.08

06.12

06.20

06.45

08.05

17.59

06.16

06.28

07.15

07.25

08.03

08.30

08.35

12.37

23.50

OPERATION

Start displacement of string with water

Complete displacement

Close circulating valve

Pressure test chicksans & string to A.P.R.

Tool - 7000 p.s.i.

Open A.P.R. tool

Open well on 48/64" choke - Pressure bled

down to zero ,

Close choke manifold - flow to B.J. tank

Close A.P.R. tool - initial build up

Close line to B.J. unit

Pressure tubing to 1780 psi

Open A.P.R. tool 2005 psi

Start injection

Completion of injection - 4 bbls - flow to

B.J. tank (12 bbls)

Flow overboard 48/64" choke

Rat hole mud to surface

Shut in for build up. Close A.P.R. tool

Open A.P.R. tool

Start bullhead into formation

Bullhead completed

Close A.P.R. tool

Open circulating v/v & circulate

Close circulating valve

Shear A.P.R. "A" valve

Unseat packer

End of DST 1

Gauges out of hole
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Base : Stavanger

I3i— •• Client -. c-L-auvj-j . oecuon - «3
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Field : Paae
Well : 1/9-3 Reoort N*-_

- SEQUENCE OF EVENTS _ D.S.T. 2

DATE

5/9-7J

6/9-78

T I M E

17.20-25

17.35

05.55

06.01

06.13

06.20

06.32

06.35

06.46

06.47

07.20 .

07.21

07.25

07.40

07.42

08.12

11.09

11.13

11.15

11.20

12.03

13.00

13.15

15.03

O P E R A T I O N

Clocks & styli on Ameradas '

Ameradas installed in tail pipe. R . I .H .

with test string

Pressure test line to wing valve 8.000 psi

Pressure test against upper master valve

and wing valve choke manifold side. 8.000 psi

Pressure test against lower master valve

and choke manifold to 8.000 psi

Begin to set packer

Packer set at 3137 m

Pressure test against APR valve 4 .000 psi

Open circulating valve

Start pumping water cushion

Circulation completed

Close circulating valve

Pressure test APR valve to 7.000 psi

Open APR valve

Open to B.J. tank

Close APR valve, initial build up

Pressurise tubing to 1800 psi

Open APR valve

Commence injection

Injection completed - flow to B.J. tank

Flow overboard on 48/64" choke

Rat hole mud to surface

Gas to surface

Decrease choke to 32/64"

. . » . . . . . . . , ,



FLOPETI^CJL Section : B

DST 2 Rage
SEQUENCE OF EVENTS _( Continuation ) Renort N'-.

DATE

6.9.78

7.9.78

TIME

15.30

16.45

20.45

21.15

22.03

22.07

22.25

08.55

09.20

11.25

11.29

11.35

11.36

12.25

12.27

O P E R A T I O N

Decrease choke to 24/64"

Flow thro1 separator

Recombination sample taken

Recombination sample taken

Bypass separator

Shut A.P.R. valve for build up

Shut choke manifold

Open wing valve to B.J. unit

Start bullhead into formation - A.P .R. valve

open

Shut A<P .R . valve

Shut wing valve to B.J. unit

Open circulating valve

Start circulation

Complete circulation

Shear A.P.R. "A" valve

End of DST 2

i — — r — rr~. — : v . . - * • * • • > •'"•"« i i n l a i n - -- ... • . • ...
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Field : Paae
Well -. 1/9-3 Renort N':

- SEQUENCE OF EVENTS _ DST 3

DATE

12.9.78

13.9.78

TIME

13.00

15.00

:rom 15.50

to 16.05

16.15

02.25

02.35

02.50

03.05

03.10

03.25

03.30

04.08

04.55

05.00

05.21

05.24

05.26

05.29

05.56

08.57

09.20

09.25

09.28

OPERATION

Dresser Atlas perforated interval 3126-3135 m

Exercised Ameradas P. E. before running in

Put the stylus- on Wound and engaged clocks

Ameradas in tail pipe. Started B.I. H.

Flushed lines with water for pressure testing

surface equipment (flowhead, chicksans, manifold)

Pressure tested against choke manifold and

lower master valve at 8000 psi

Open lower master valve

Set packer at 3099 m

Pressure tested against APR 4000 psi

Open circulating valve

Started circulating. Displace mud with water

Closed circulating valve

Tested to 7250 psi on APR

Pressure up string to 1800 psi

Close wing valve kill line

Open APR "N"

WHP 2360 psi

Open well on 3/4" choke

Shut in at choke manifold. Flow through bubblehose

Shut in at APR for initial build up

Open wing valve to B.J. unit

Open APR "N"

WHP 2350 psi

Inject 1.5 Bbls of water into formation
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FLOPETIID̂ 3l_ Section -. 6
^̂ *™l— DC;T 1

Pane :
. SEQUENCE OF EVENTS .(Continuation) Renort N":

DATE

13.9.78

14.9.78

TIME

09.40

09.43

09.44

16.35

17.40

17.45

17.55

18.00

18.35

19.40

20.00

20.02

20.04

20.10

20.15

20.25

21.00

22.10

22.30

23.00

23.05

23.07

23.10

01.25

07.50

08.00

08.52

10.20

OPERATION

Injection complete W.H.P. 3.715 psi

Open choke manifold on 48/64" choke

Shut in at choke manifold flow through

bubble hose to oil barrel

Close swab valve, rig up lubricator

Set clock on botton hole sampler for 2 hrs .

Install B.H.S. in lubricator

Open swab valve

R.I.H.

Depth indicator mounting broken at

1500 m

Clock run out, mounting repaired, P.O. O.K.

Out of hole

Close swab valve

Bleed off lubricator

Set clock on bottom hole sampler for 2 hrs.

Open swab valve

R.I.H.

Arrive at sampling depth of 3075 m

Sample taken

P.O. O.K.

Out of hole

Close swab valve

Bleed off lubricator

Remove sampler

Oil to surface

Set clock on BHS for 2 hrs.

Start running in with wire line

Reach sampling depth 3075 m

Start pulling out of hole



FLOPETIJ fli Section : E)
• *l̂ ^*>* _. _ _ -jD . S . I . J . , . - .

Paa e -
_ SEQUENCE OF EVENTS _( Continuat ion ) Rennrt NT:

DATE

14.9.78

TIME

11.00

11.15

11.50

12.05

12.50

13.40

14.15

14.25

15.13

15.23

15.33

17.45

O P E R A T I O N

Wire line out of hole

Examination of sample (mud and traces of oil)

Make BHS ready for another run

Start running in the hole

Reach depth of 3075 m

Start P.O. O.K.

Wire line out of the hole

Examination of sample (mud) . Sampler had been

run without filter

Well shut in at APR tool

Pressure up the tubing to 2000 psi

Pull up the string open circulating valve

and start reverse circulating back to the

gauge tank. Gas to surface

Reverse circulation completed

End DST 3

• — — • : • . -^T — : — ,..i.j.4- n.'-uaj..'..'-'.' — • 'JL- - i . \
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Base : Stavanger

an • ^.iieni -. ouau^ij. section - Qk̂̂ L- _____ ____ ^*

Field : Paae
Well : i /Q_T Renort N'-
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- SEQUENCE OF EVENTS _ ,

DATE

16.9.78

17.9.76

TIME

19.10

20.20

08.40

08.50

09.16

09.41

10.03

10.08

10.41

11.05

11.20

11.40

11.43

12.15

12.16

15.20

15.27

15.31

15.37

15.38

16.45

16.46

17.13

OPERATION

Ameradas ready to be run in DST

Styliis on and clocks on

Made up string on hanger kit - run in tail pipe

Pressure test upstream of choke manifold to 8000 psi

Pressure test upstream of steam exch. to 5000 psi

Set packer at 3065 m

Pressure test entire string to the APR to 4000 psi

Open RTTS circulating valve

Start displacing mud with water

Displacement completed

Pressure test entire string to the APR to 7250 psi

Bleed off pressure down to 1800 psi

Open APR "N"

Open the well at choke manifold on 3/4" adjs.

choke

Well shut in a't choke manifold. Initial build up.

Shut down hole at APR "N" valve

Pressure up string to 1800 psi

Open APR "N" valve

B.J. start water injection into formation

Injection completed. Shut wing valve

Open the well on 3/4" adjs. choke to the tank

Rat hole mud to surface

Gas to surface

Well slugging water. Clean up
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FLOPETIH^DL Section : E>

DST 4 Paae -
SEQUENCE OF EVENTS .(Continuation) R^nnrt N'-.

DATE

19.9.78

20.9.78

TIME

21.40

23.30

23.55

23.56

23.57

13.17

13.25

13.55

13.59

14.36

15.15

15.50

16.18

17.05

18.00

18.55

OPERATION

Start surface sampling. Gas No. A7318

Oil No. 20438-36

Take another PVT sample gas No. A7631

Oil No. 14068-64

Statoil samples gas No. G. 003

oil No. L. 007

Bypass separator

Close choke manifold

Close downhole APR "N" valve

for 12hours build up

Open APR "N" valve

Start pumping water cushion

Finish pumping

Wire line start RIH for fishing Ameradas

Down at depth 3070 metres

Pull out of the hole. Ameradas still downhole

Put more stem

Start second run in hole

Down at depth 3070 metres

Latched on the tool. Start jarring to

get loose. Problem with counter assy_damaging

the wire

Get free. Pin of pulling tool sheared

Out of the hole
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DST 4 Page
_ SEQUENCE OF EVENTS _( Continuation ) Report N-:

DATE

17.9.78

18.9.78

19.9.78

~*~. . . . -

TIME

22.30

22.37

23.02

02.10

05.54

06.18

08.00

08.01

08.23

08.12

11.25

11.30

12.25

12.35

13.12

13.13

13.45

13.46

13.47

13.48

13.49

14.35

15.20

15.25

15.33

16.20

16.55

OPERATION

Switch flow through steam exchanger

Go on 7/8" adjustable choke at heater

Increase choke to 1"

Switch flow through separator

Take gas surface sample (No. A 4477)

Take gas and oil sample (No. A 7616 oil No. 22024-73)

Bypass separator

Well shut in at choke manifold

Close downhole APR "N" for 24 hours build up

Open APR "N" valve. Commence acid job

Acidising completed

Rig wire line equipment

Test lubricator and BOP to 3500 psi

BOP leaking. Bleed off and repair

Test lubricator and BOP to 3500 psi

Leaking at quick union. Bleed off - repair

Test lubricator and BOP to 3500 psi. Test OK

Close wing valve kill line

Open upper master valve

Open lower master valve

Start R.I.H. 3 Ameradas 10.000 psi

Latch bombs in No go nipple. Start POOH

Wire line out of the hole. Rig down

Open the well on 3/4" adjs. choke on choke

manifold

Gas to surface

By pass steam exchanger

Switch flow through separator
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Ĵ1

CN

•«l1

in
CN

LJ
in
r-

»

o

CN
CN
ro
in

1

CN
en

0
CN

CN

^.*

L -
ro
ro

co
•̂ r

r̂
rH

ro

r̂
in
CN

m
rH

O
CN



1

k

1
1

1

O

CL
O
0

ei

h

• 1

C

4-
ca
(/:

• •

<u
o
CD
0.

(

(

•

i
\

m

L

t

i
\
i
\

• •
•

2
•«->
O

?a
(U

QC

•— «ta

c
o
•»-•

D
c
<-"
c
0
D
• ••

1
\-
LU
LU

y)

g<
Q

rn

z
in
UJ
h-
_J
_l
LJJ

1̂

J

I
mm

U
L

4
L

QC
O
o

C/5
LU

R
O

P
E

R
T

O
D
_i
LL

Q

<̂

C/5
UJ
r-

QC

D
O
QC
a.

C/5
r-
2

5U
R

E
M

E

<
UJ

5

UJ
QC

M
P

E
R

A
T

U

LU

Q
2
<

LU
QC

CO
co
LU
QC
0_

LU

5

r-

1

LU

<
0

•'

co
<
o

LU
r-
<
fO
Z
l_l_

Q
Z
O
CJ

oc
O

6

rr
O
r-
<

C?
LU
CO

Q

LU
I

U.

S

u.

c
I

(-
h-
o
00

P
d
e<i

>
e
0

(U

(D
OC

$
co
CD

>

>
£
a

O)

rt
QC

U)
!/)
ni

t

C

1
</•
C/}
v
Q.

S
u
bl
a>
Q.

r*

&
Ul

r?

P
re

ss
u

re

c

^

C
u

m
u

l

0)

E
I-

n

D

C
(*
F

(*
£
ff
E

Tit_
<

C
r
E

*

h
P
<

C
\

f
E

D

d

C
C

0
K
ff

c

D
<
P

t.

W?

£
»

ff

B̂
ifm

1

w<

9t
p
«»
B
^̂̂
S
^P
w<n̂̂̂

^^
PW

IP

w
f̂tpp^
191
»
»

1
%'4JI/

w//
$%•

4$fø

W
'•H<

UJ

r^
•

cn
\
to

vo
cn
rH

in
/«i1
CN

O
in
r»
•

o

vo
ro
ro
in

o
cn

cn
r~

•

rH
CN

CN

VO

ro
•

ro
ro

00
•«31

•

•<*
rH

ro

<-"
O
•H

• -P
i «a
l G

•H
Æ

R
ec

on

o
ro
•

o
CN

ro
cn
rH

cn
r̂

CN

=

CN
CN
ro
in

o
r̂
•

rH
CN

CN

VO

ro
•

ro
ro

CT>
vo

•

•«r
rH

^

0)
X
oS
P

cn
d)
H
04

g
rt
Ul

u
^

c
c

0
o
VO
•*r

C
h
lo

ri
d
e

. r*
en
H

i*
"5T
CN

=

CTl
•<*
n
in

o
Cn

(N
•

•**
n

oo
co

•

H
CN

CN

VD

ro
•

ro
ro

rH
in
•

ro
rH

ro

*T
in
CN

1 O
' O
» •

> -H
1 CN

i
04

vo
r-~
H

i-»
t^
CN

oo
VO
r~

•

o

00
vo
CN
in

r^
en
•

oo
rH

CN

VO

CO
•

CN
ro

c
c

«^

r*

f

ro
inn
CNE

P

in
rH

«

rH
CN

00
m
H

r»
ro
in

=

oo
VO
CN
in

T
cn

o
oo

•

en

CN

vo

ro
•

ro
ro

i in
> -<r
i •

• tn
1 rH

) ^T

> 0)
1 ^
> <d
i ^
i co
1 d)
i rH

1 ft

* e
1 (0; en

o
ro
•

rH
' ."M

CO
VO
rH

0
ro-
in

=

co
0
in
in

en
ro
•

o
rH

CN

•̂ o

CN
•

CN
ro

•

r^
rH

m
rH

•̂

VO
m
CN

in
•«31

rH
CN

**r-
rH

r~
c-
ro

co
vo
r^
•

o

VD
O
OO
m

rH
en

00
ro

•

m
rH

CN

vo

CN
•

CN
CO

CN
VO
•

•̂
rH

*tf

t^-
tn
CN

o
o
•

CN
CN

'

r-l

O

(ti
f_j

(fl

a
a)
01

B
yp

a
ss

"cj)
>
rH
rd
>

CJ
•

n.
•

<

PI
d
T3
rH
•r-l

d
XI

M
0
IM
0)
rH

å
1-4

g
TJ

•H

4J
0
jr!
W

r-
o
•

CN
CN

T3

la
n
if
o
l

u<
ni
^
o
o
-p
d
w

m
CN

•
CN
CN

<JU
t>-

•
cn
\
r~

-P
-H
C
•3

•

rj
•

m
o-P
0)>
rH

Cn
C

£
C
<u
o.
o

in
tn

•

00
0

G
0)
04

O

d)
>

t— t
ctf

•

A
•

O>

J

r-1
n
a
ti
o

M
o

MH

0
-p
ti
•H

t3
ro
0)

rH

d
jq

4
m >j
r- «
^ 4-

U

O
CN
en
o

v
a
lv

e

•/y

•

CU

<
4J
d1 .C
co

m
CN
•

rH
rH

//

4J
•H
C
H

•

ID
•

m
o
4J

0)
>
rH

>

tr>

>

4J
d
co

cn
CN

•

rH
rH

0)
>
rH
rd
y
Cn
C
•H
4J

•H

o
r-l

O

C

0)

04

O

in
ro

•

rH
•H

0
-rt

4J
CCJ

d
ri
-ri

S
ta

rt
 <

VO
ro

•

rH
rH



c
o
«-•
o
o

C/D

CN

CO

o.
O
Q

0) O

CO 0)
CLOC

C
o
•»-•
CO
D

C
o
u

I-
LU
UJ
X
C/)

O

C/)
UJ

LU

J
Q
n
ua
a
IL

DC

C/)

if)

O

<

-ve-

co

O
•r-l

X!
-P
-H

Q)

O
M

(fl
O-

c
M

O
•

o
•

cu

d)
o
rfl

O

0)-p

«r

cu
c
o

o
u

(O
d)
X!
CO

O)
en
G
(fl
O

IT)

<N

<N
oo
r-
l

oo



l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l

en
O

a.
0
n
C»

h

c

4-1

O
d)

C/)

H

S
T

A
T

O

4-1

C
0)

U

••

••

0)
0)

E

1
1-
LJJ
LU

(0

Q

0
z
h-
</0

^ LU
1-

w -J

1

•o
0)
LL

J

C
•

1

L

Z
•»-•i_
0
Q.
(D

QC

ro

iH

• •

"a)

-1*

U
o
ri.

EH
e/j

0)
(A
(.U

CO

tr
o
o

en
LU

)I
D

 
P

R
O

P
E

R
!

_j
LL

Q
Z

en
LU

er

O
tr
Q.

{2
UJ

LU
tr
D
en
LU

LU

1P
E

R
A

!U
F

«2
LU

Q

LU
tr

en
LU
tr
Q.

LU

H
1

LU

Q

CO

o

LU

en
Z
LU
O
Z
u
o
tr

o

tr
O

er
2
LU
in

Q

LU
X

LU

£

LU
_J
0

H

O
00

>

(0

O

4)
4-»
(D
tr

en
m

>•

a

V

ra
tr

</)
in
0)

tt

a.

1

co
e
a.

ff
to
V)

1
F1

0)
4-*

P
re

ss
ur

e

a

1
"5
E
D
O

CD
L

'c

H

i.

j

'%,

MM.

\

%.

\

%

j

j

jj

S

i
lp

1i
Hi
jj

1
1
i

en*

CN
. rH

en
(ti
rr!

A
m

e
ra

o
•H
rH
>

en

(ti

C
lo

c
k
:

in
rH

in
o

vo
rH

2*
•H

•P
en

-P
en
U/

•P

x;
-P

c
•H

c
••j
d
c
3

s
ta

rt

i

cu
cu

rH
•H
<rl
-P

C
•rH

13

is
ta

ll
e

•rH

en
(ti

A
m

er
ae

m
rH

rH

oo

CTl
•s.

ro
rH

-P

C

a
•H

D1

d)

d)
O
(ti

*4-l
M
3
W

tr>
C
•rH

en
d)
-P

d)

3
rn
en
<B

Cu

M
0
U-l

u

-p
(ti

X!
-t-1
•H

en
(D

•H

F
lu

s
h
<

in
CN

CN
O

,

en
CU

o
o
o

O
HJ

iH
(ti

d)
-P
en
(ti

hlal
o
rH

'O
C
(ti

rH
O

a

A!

O

g
a
in

s
t

(0

T)
d)
4J
en

-P

0)

P
re

s
s
i

in
ro

CN
o

'

•

-

•

v
a

lv
e

m
a

s
te

r

VH

o

c
d>
ø
o

o
ir>

CN
o

S

en

0
ro

-P
(ti

r-l

AJ
O

0

-P
d)
en

m
o

ro
o

t

•r-l

en
CU
o

o

o

05
Pn

g
a
in

s
t

(D

d)
-p
en

d)
M

P
re

s
s
i

o
rH

ro
o

OJ

iH

CP

:u
la

ti
r

U

d)
d)
0
o

CTV
CN

ro
O

rH

d)
-P

-P

•H

d
CP-
C

o
(ti
rH
04
en
•H
TI

C

rc
u
la

tj

-rH

T>

S
ta

rt
<

o
ro

ro
O

•H
en
04

0
in
CN

05
CU

a
in

s
t

(ti
4*
en
0)
•P
ni

en
en

H

0

cu

•H

g

CP
r-i
f-i
•p
(0
•H
3

U

C
lo

s
e

e

00
0

o

eu

jr
e

s
s
u

r

M-l
0

B
le

e
d

o
m

o

•rH
rn

01

O
o
m
iH

0
•P

Cn

) 
s
tr

ir

3

d)
M

p
re

s
s
i

LO
LO

o

ni
c

TH

rH

rH

rH
•H
AJ

O
-P

v
a

lv
e

tn
•H

C
lo

s
e

o
0

m
o

••

>
tr
LU
1-
Z

Q
LU
H-
cn
Ul
r-

en
zO

I1IQ
N

O

i_>

a
z
rr

FE
 

M
E

A
S

U

tr

u.

Q

—J

g

••

UJ
O

E
F

E
R

E
T

tr

X
a.

O

w

LU

LU
tr

u

X
ca
u.
0

X
1-
Q_
LU
a



en

o.
o
Q

O

C
o
o
0)
(/)

O) O
O)Q-
(0 O)
Q-OC

c
o
•*-•
CD

c
*->
c
o
o

r-
LU
LU
X

I-
LJJ

l-

Q
[E
UJa
o
IL

CO

cc

co

CO
m

0>

c
0)
P4

o

n

62
.7

2

m
o

ni

o

vo
00

C
-&

rH
O-m-

O

CD

o

vo
CNJ

in
o

ro
oo

co
CN
•

m
o

0)

d
XI

O
T*

n
a

n
if

o
ch

o
k

e

-P
(O

•P
d
XJ
co

CT>
CM

in
o

n
co

r-
•

oo
iH
00

0
n
in
o

n
00

m
ro

in
o

ro
co

oo
•

co
•H
ro

in
o

co
•

o

i

m
0

ro
co

co
•H
ro

o
in

•

in
o

ro
co

in
m

m
o

rd
-H
4J
-•H

-6-

04

-p
(O

XJ
C/j

vo
m

in
o

-P
-H

d

m
n
-P

0)

tn

C
d)
a
o

m

co
o

a.

o
CM

a\
o

vo

K

in
rg

en
o

ia
ti

o
n

0
4-1

0)
-p
m

U-l

O

en
i-q
m
CQ

in

0
0)
•n
C
H

co
(N



c
o
o
Q>

C/)

CTi
fN CO

*i

O

o> o
O)Q-
ro «u
Q-OC

C
o
co

_c
*->
c
o

LU
UJ
X

U)

oc

0)

-H
C

•rH

O
(0 d)

4J
m
(fl

A;
(O

o

d)

O

d)
rH

A
.0 t)

4J
U
d)

d)

tn
3
0

(fl C
TH

rH
d)
4J
MH
(fl u

b
ri

c
a
te

UJ

LJJ

Lt

Ula
o
IL

CO

O

vo
\
CO

«w

-d

C
O

•a
o

MH
-H
C
(fl
e

0)

o

ro
co

d)
o
X

LU

co

o
•

en
•H
ro

01

ro

VD
r-
•

o
(N
ro

CN
in

CN
n

vo
•

CN
<N
ro

ro

ro
CN
ro

VD

CN
ro

m

m
(N
ro

d>
c

d)
M
-H

Cr>
•H
u

0)

m
P>

XI

d)
to
O
rH

U

r-

c
ro in O

in
in
m
en
o

o
o

m
o

m o
o

0
o

CN

c5
o
•

ro

0
o

0
o

in

o
o

vo

in
ro
vo



1

1
1
1

co

•
•

•

r
i

i

i
i•
i =
• 0.

O
O

1 t

h

c

•»-
c
a
(fl

* '

<D
D
co
a.

i

<

l

•

**.»,-

i

»

z

o
DO.

a>
OC

•HU.

c
g
co

c

c
o
D

--

l
r-
LU
LLJ

y)

^^T

^ r̂
Q

r n

Z

-
C/)
LU
1—

1
LU

1

J

3
I
iB

U
L

L
u**.

CC

O
O

co
LU

R
O

P
E

R
T

D
Z)

LL

Q
•f*

CO
LU

CC

Q
O
OC
D_

CO

Z

5U
R

E
M

E

LU

LU
OC
D

LU
0_

LU

D

LU
CC

co
to
LU
CC
0_

LU

H

LU

Q

^

d)
.p
(0

M
d)
p
0

CO

a

LU
r-

to
z
L4.

Q
Z
O
o
CC
o

6

CC
o
r—

0.
LU
CO

Q

LU
I

LL

$

LU

C
I

r-
r-
o
m

c
u
m

u
l

a>.p
0

E
O

w
ro

OC

co
CD

>•

0

a>
TE
CC

VI

So-

a.
E

tf.

ea
CJ

0'

S?
a

P
£
0)

P
re

ss
u
re

a
E

C
u

m
u

l

a>
b
H

</>

E
D

-o

H

a
>o

n
l_

<
n

1

il

1
l
Si

1ii•̂̂
iP
É
Épf

ft

1

^
'•jjjj:;

Hå
ik
W
&
fe

i
i
1

X.

co
rH

VO
UD

CN

CO
CO

o

rH
CM

VO
CM
co

o
0

rH

rH

UD
CM

CM

rH
rH

MH

o
o
CM

M
Q

CM

UD
CM
co

o
0

co
rH

. .. . .

co

CM

CM
UD

UD
CM
CO

O
0

CT>

0
r-

rH

rH

O
O
CM

Q

LO
CO

rH

CO
0

CN

r-
rH

r-
CN
co

o
0

o
CN

1 .

r-

CN

0
rH

CM
CM
CO

O
O

rH
CN

cr>
00

rH

rH
rH

rH

O
O
CN

Q

O
CN

rH
CM

. ..̂

CO

CM

r~
o

co
CN
co

o
o

CN
CM

*.*.-.. ±t.

co

rH

•

•

'

UD

00
CM
CO

1

O
o

co
CM

• :-~».U&,

rH

CM

rH
rH
r}

«H

H

O
O
CM

M
Q

CM

CO
CM

t:~'-**"--

•

•3

*

oo

er»

rH

* ... .J--

CM
O

CN

•

CTl

00
CM
CO

CD
O

O
O

-..-j*..,."

UD
rH

CN

-

>

CT>

00
CM
CO

' O
O

rH
0

. . -

CTv
CM

CM

rH
r-H
rj

m

rH

o
o
CM

Q

0)
CJ
"J

UH

co

o-p
rH
-H
O

LO
CN

rH
0

,

CM

en

co
CM
CO

o
CD

CM
0

co
CN

CN

o
CD

co
0

m

CM

rH
rH
-f

<4H

rH

O
0
CN

1-1
Q

cn

oo
CM
co

LO
*»

co
0



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

co

o

0_
o
n
0

h

c

*-
c
a
t r\Jé

• •

a
c
£

tv

•

1

>
f

1

• •
•

2
*-•
0

DO.
0)

CC.

. " f̂c.

c
g
«-•
D
C

•4-"

C
o
u
- -—

\-
LU
LJJ
•£

[/)

f
§
to
z
1-
c/>
UJ

_J
_J
LJJ

1

J

3
I
•i

u
L

cc.
O
O

co
LU

R
O

P
E

R
T

Q
D
_i
u.

O
-f
<

CO
LLI
H

ca

D
O
cc
0_

co

z

5U
R

E
M

E

<
LU

^
LU
er

V
tP

E
R

A
T

U

LU

Q
2
<

LU
CC

CO
to
LU
cc
0.

LU

i
r-

1

LU
h-
<
Q

w
a

te
r

M
o)
-P
(U

co
<
o

LU
H
<
rn
Z
U-

Q
Z
o
o
rr
O

O

cc
O
r—
<

<
D.
LU
CO

Q

LU
I

U

$

LU

O
X

^
1-
1-

oc

c
u
m

u
l

0)
4J
IT3
j |

^>
'>
i?
O

v̂*
m

QC

$
CO
m
>•
>
S
o

O)

n
cr

</>1/1

£
Q.

1

a
U)
0}i_
O.

c

(/)
c*)
0)
l_

p
E1

(U

p
e
u
l/>
e
0.

Q.

1

E

C

0)

fc
H

i/i

E
D

V^

e

Q

co
f=

ii
i_
<

ff
<
cc

ff
<
ff

Ji

B

m
K7. s-?/

må

ÉÉ
m

1i
li
EF
w<
m%-J/

£
tørk

j
w
P<
»
»
W'ri

*
P
ff?/

ftf

Hl

IP̂

^

?Ér

P

IP1P

vo
{N

(N

n
c»
•

o

CT>
»»

OO
(N
n

o
0

•<3<
0

CN
•<*

CM

=

CTl
•«•

CO
CM
n

o
o

LO
0

CT>
VD
•

CN

•H
^J

*m

r-i
o
0
CN
^^

M
Q

r-
r̂

LO
0

iH
n

(N

r

O\
VD

CO
«N
n

o
0

VD
0

un
co

CN

r

CTi
VO

OO
CN
ro

o
o

r-
o

CT>
co

•

CN

rH

M
rt

14-1

•H

0
o
CN

M
Q

LO
LO

r~
o

rH
CT>

CN

- •*»•
LO
CO

•

-

co
CN

CO
CN
co

o
o

CO
o

vo
in

CN

=

o\
vo

co
CN
co

o
0

CTi
o

0
•H

•

co

r-
co

CN

rH

0
<w

rH

o
0
«N

n
Q

a>
'S'

co
CN
co

o
o

o
rH

o
o

CN

=

00
CN

co
CN
ro

o
o

•H
rH

(Ti
CN

CN

in
vo
**
00
•

•

vo
r^

r»
CN
co

o
o

CN
•H

a»
fN
•

co

rH
•H
r-}

«4-1

rH

o
o
CN

£
M
Q

•

*

o
co

CN
•H

CN
VD

'CN

•

=

.

en
rr

r~
CN
CO

*

' 0
0

co
rH

<N
r-

rH

=

CTi
r̂

r^
CN
co

0
0

-31

rH

o
in

•

co

1

rH

rH

r^m

rH

o
0
CN

M
Q

0
in

•T
rH

rH

m
•

ro

•

d)
>
rH

(C

2:

«
PU
<
^
rd

(U
tH

5
po
Ti

, — 1
rH
0)

c
-H

-p
r>
,c
w

CO
rH

in
rH

li
te

r
s

0
co

>t̂
1 .

;c
o
y
e
:

M
rH
•H
0

rH

(tf
-p
o
-p



l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l

.

0)
o
o_
0
o

h
ti

c

4—1

o
0)
co

S
T

A
T

O
I

4-1

C
03

U

:

'

n

i
••
0)
CT
03

Q_

1

h-
LJJ
UJ

^ r̂

^^^

(D

co —
Q H

CO
UJ
H

UJ

1

^_

0
u_

J

c
•

1

.

• l

Z

0
Q.
Q)

OC

•

ro
1

rH

15
-*

DS
M
0

I
UJ

d)
(/)
(0

oc
o
o

co
LU

JI
D

 
P

R
O

P
E

R
!

—>
LL.

Q

7

CO
LU
H

CC

O
OC
0-

z
LU

LU
CC

CO

LU

LU
nr

rt
P

E
R

A
T

U
F

«Z.
LU

Q
Z

LU
CC
13
10
co
oc
Q.

LU

H

1
LU

(/)

O

LU

t?

CO

LU
Q
Z
O
0

oc

n

cc
O

LU
CO

Q
•S.
LU
X

_J
LU

•$•

LU

O
X

I-

03

>.

1

0)

ro
cc

to
CQ

>*-»

1

d)
ra

OC

</)to

S
Q.

1

(/)
U)e
a

</i

|

t

§

P
re

ss
ur

e

ri.

1

3
E
D
O

a>
E

*-'c

II

1

i

|

1
WA(

1
1

1ij!sii
i
iÉ

1

I
i
i

<N

•d
d)

e
n
g
a
g

Ul
AS
Oo
0

•d
ctf

o

co

rH

-P
01

1

G

d)

O
-P

d)t i

Ul
—f

A
m

e
ra

d
;

o
rH

0)
a
iH
a
H
-H

-P

G

Kl

4J
-H

h
a
n
g
e
r

c
o
Cn
C

—j

.p
Ul

d)
•d
(0
S

o

•±- O

c»

«Ti

H

Cu

O
O
CO

u
-P

•d
rH

O

c

.. Q)

o

o
6
(fl
d)

Ul
D.

-P

. fl)

d)

P
re

s
s
u

:

o
•>*

j ca

H
CO
fr

o
o
in

O
-P

•C

d)

(ti

(U
-pM
UH

re
a
m

 o

Ul
a
d
-P
d>
r i

d)

P
re

ss
u

:

0
LO

co
fr
o
o
o
VI1

ii
Cu

<
d)
X!
-P

C
O

C

-P
Ul

-P
to
d)

d)

< P
re

ss
u

:

rH
•«a-

d)

rH

d

CT
C

L
rc

u
la

t

u
co
EH

C
d)
D

' O

ro
o

<£>

Kl
Q)
-P

4J
-H

C
-H
0

•rH
r\

Ul
•H

S
ta

rt
 (

c»
o

d)
-p
0)

1 1

O

§
0
1 1

G

§
(fl
rH

0.
Ul
•H
Q

rH

•<*•

~utø

"

.

J

V
a

lv
e

Cn
C
•H
-P
(0

0

Kl
-H

C
lo

s
e

 
i

•

ro
T

„.. CD

•

CO
ft
o
LO

CM

^

O
•P

CU

d)
-p

o
tJ
c

-p
U)

4J

• 0)

d)

• P
re

s
s
u

j

,.,..

LD
O

CU

o
o
CO
rH

0
.p

G

0

re
s
s
u

re

a
n i
ii t

B
le

e
d

 \

o
<N

•

1

.

•

l N

ro

0
ro
rH

• '

- -

O
ro

U)

rH

(fl

K

a

G
d>
o
o

o

•-j

••

>
OC
LU
r-
Z

O
LU
h-
co
LU

r-

ti

to
Z

O
N

D
I!
IO

<_>

O
Z
nr

FE
' 

M
E

A
S

U
F

cc

LL

Q

1}

g

• • II

JC
E

/lE
A

S
U

R
E

M
E

r

LU •
OC I

LU CQ
LL.
LU LL
oc o

X X
r- h-
CL Q.
LU LU
Q Q



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

o

0_
o
o
d

r»

c

*-c
a

ty;

• i

0)
o
ro

Q_

(

1
1
1

(

(

1

I

•

U
Cc
•

1

Z

o
>CL

0)
tr

•— ̂

c .
o

13
c
4-"

c
0
-)
M^>

ta^

JJ
JJ

y)

£
<
Q

tO
Z
-
:/)
LU
h-
_J
_J
JJ

1

J

I
•

U
L
)
J

tr
0
O

co
LU

R
O

P
E

R
T

Q

u.
O

co
LU
t-

tr

D
O
tr
CL-

IO

Z

5U
R

E
M

E

LU

LU
tr

*rrLU
Q.

LU

h-

Q

LU
oc

co
co
LU
oc
Q.

LU

•g
H

LU
H

0

s-
d
4
n

a
4.
r
**

co

o

LU
r-

fO
Z
10.

Q
Z
0
0

or
O

6

tr
oi—

OL
LU
CO

Q

LU
I

LL

£

LU

C
I

f-
r-
o
m

C

d
4-

t

e

0)
ni
tr

co
co

>

e
o

re
tr

c/i

0)
ct

a.
E

(/i
c/i
v
a
en
U
to
t/'

,0.

^li)
is

P
re

ss
u
re

o.
E

E
3
U

d)
E
r-

</>

E
D

II
L.

ct

ff

p
ic
ct

9m

É
%&
1
1
%
w9i
tiix$

iÉI

1
lip

if
P
t«wfcHP

i
n
r^

er»

rH

ro
' (Ti

oo

rH

O

rH
rH

1

O

10

Ti
(ti

ro

C

rH

i — 1

d)

d)
-P
c
d>
O4

O

ro

rH

ro
oo

o

in

rH

o
LO

rH

O

CN
ro

o
o

CN

•

in
o

CN

o
rH

CN
rH

la
n
if
o
ld

o>
o
0

-P
(0

c
•H

-P

H
co

o
rH

CN
ro

in
rH

CN
rH

rH

d

T)
rH
-H
d
£!

rH

-H
-p
-H
C

0

v
a
lv

e

2

cu
^
•p

-H

-P

CO

1

Lo
rH

CN
rH

CO

O

OO
rH

2

•H

-P
10

cx

(U

P
re

s
s
u
i

o
CN

m
rH

•

d)
rH

>

S3

«

d)

O

'

r1-
CN

m
rH

VO

rH

a

in

oo
f-

*

cb
ro

in
rH

C
0
•H
-P
(fl

O
-P

•H

d)
1 1
«0

M-l
O

C
O

o
d)

"1 1

c
•H

• -p
M
(fl
-P
CO

I'Dn

• \

rH

ro

m
r— i

d)
C
•H
rH

rH
rH
•H

C!
O

rH

«0

tn
C
•H
S

c
lo

s
e

d)
-p
d>

o
c
o

In
je

c
t]

ro

m
rH

'

G
(fl
-P

d)
tn

«fl

O

d)

O

0

co

(0

ro

G

rH
r— |

0)

d)
-p

0)

o

co
ro

in
rH

ro
00

0

o

in
rH

00
ro

r»
rH

ro

in

m
rH



c
o
o
0>

C/)

c
(fli ̂
a

dP
in

O
ro

m (0

Q)

id

CN

CN
O
O co

n
d

en

C
on

de
n

o_
O
D

o

o o
co Q)
Q-OC

C
o
co
D
C

C
o
o

LU
X

o
z
I-
LU
H

LU

l

da
Ula
a
IL

in

CO

O

o

co

oc

O

c.

n
00

co

OO
r-

n

o
o

<£>

Q)
O
<tf

IH
r<

d

(O

"cT
EH

•d

0)
rH

-e-

fN
ro
CN

CN
rH

ro

CN

ro

CN

LT) 0
ro
vo

LO

vo

0)
0

(0

Ul
rd
O

CN

CN

*

LT>

in
•«3"

o
•s*
•

CN
r-

ro

ro
ro

o
UD

ro

00
•

CTi

VD

•

VO

0
0

LO
0

-r+-

0)

4J

l

tn
•H
tn
Cn
rj

rH

(fl

Q)

•H

F
la

re

ro

co
CN

S3

dP
0
vo

dP
o
00

o
0

ro
ro

co
LO

CN

OO

ro

CN
O

in
vo

CN

CN
ro

in O
ro

in

M
0)
-P

S
dP
O

•O

dP
O

CO
PQ

r»
CN

•
00
CN

ro

rH
00

00

o
o
•

00

W
at

er

OO
-1-f-

1g

dP
CN

CO
PQ

oo
LO

CN

n

U")

CO
rH

o
o

vo
CN

ro

00
00

0
ro
co
rH

dP

W
Q)
-P
cd
5

dP
m

-d

dP
vo

CO
PQ

m
•

m
CN

CN
ro

in

oo
rH



o.
O
Q

6

C
O

o
0)

0) O
O)CL
CD Q)

CLCC

C
o
co

_c
c
o
o
"~1
h-
LU
LU

g

(D

in
\-

da
ua
o
IL

CO

o

(J

fu

CTi

O
CN

ro

11TZT

to
c
rd
-u
o.

m
er

ca

o

U

a,
o
CO

0)

^aw

•o
W

c
u

CO

o
+J
(d

<#>
r-

'O

-i-
e»P
n

cc
m

O)

c
fd
o
X
0)

fC
d)
-U
U)

ro
CN

CN
ro

VD
•

<T>
CO

CN
CN

CN
ro

r-
ro

CN

CN
ro

vr
vo

00

VD

O
CN

CN
ro

CN

CN
ro

0
0

0
fN

CN
ro

ro

<N

CN
ro

VD

LO
co

•«3*
ro

•

o
CN

CN
ro

r-
n

CN

ro
ro

ro
O

•

rH
CN

ro
ro

O
O

O
CN

CN
ro

vo

VO
00

CT>

VO

O
CN

ro
ro

tn

O
H

O
iH
VH

X
O
-p
-H
S

CO

r-

0>
D
C

O
X
d)

c
o

•u
(d

00

ve

oo

CN

VO
m

u

m O
ro

in

er.
•H

O
o

o
CN

in

o
CN

O
ro

0
CN

O
cs

o
o

rs

in

CN

O
ro

CN

(n

CN

b
o

•

CN
CN

un

CN
CN

o
ro

CN
CN

r-
ro

CN
CN

in

CN
CN



1 . -

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1 !

o

1 °• 9

h
t É

c
o
0
0)

• »

<B
a
CO

CL

l •

Z
4-«
\-

o
^D.

0)
CC

_
W

E
L

L 
T

E
S

T
IN

G
 

D
A

TA
 

S
H

E
E

T
_

( 
C

o
n

ti
n

u
a

ti
o

n
 )

F
L
O

P
E

T
R

O
L

cc
O
O

ID
 P

R
O

P
E

R
T

IE
S

D
_j
LL

Q
Z

to
LU
1-

cc

a
O
cc
o.

T
E

M
P

E
R

A
T

U
R

E
 

M
E

A
S

U
R

E
M

E
N

T
S

| 
P

R
E

S
S

U
R

E
 

A
N

D

LU
i

K-
1

LU

<

to

O

LU
t-
<

z
Uk
Q
z
o
u
cc
o

5

S
E

P
A

R
A

T
O

R

Q
<
LU
I

U

£

B
O

T
T

O
M

 
H

O
LE

>

O

O)

ro
CC

t»
CO

>~
>ro

V

re
CC

<n
in
e
0-

D.
E
£
i/i
CO
0}

Q.
C

(/
CO

2

(21

1

£

P
re

ss
ur

e

a

1

É
c

0)

E
H

<n

E
D

il
L-

<

tf
<

ffl

U

K
<
CC

y^x

•p

^̂Bi»M>mszt

w

1
WiOfø

w
m

'%
'iiiw/

W - '

Wa
m
''ijw

1̂
p7

Wvr
W-,
''Pw '̂

s?jfø.

^

w^
W/

WE'

%
K

, [^

C

^r-
i—

•rt
o
-p
0)

0
x;
CJ

0)
LO
rt
QJ

C.
C

•r-

n

in
co

CN
o

n
CN

C
*3*

CN
CN

^m

ir
c

(V

CN

01
o

rn
CN

rn
rn

IT
r^

0"
CN

vo

o
CN

m
^

c
o-

(̂
CN

rn
CN

CO
n

IT
»*

r''
CN

OC
r-

c

oc
i—

<Tl
r-
fO
CN

m
rn

r-
IT

f
OC

C
c

c
c

t-H
co

<N

n
n

LT

r~-

C
C

•

&

*

•

ro
co*

K

'c
rn

c
c

LO

r-

<N
CN

r̂o

ir
«;

C
C

K

•

-

vc

c
CN

^"co>

^3"
U3

i—
00

•

fc
c

f—

c

in
r~

CN
CN

ro
co

""" *™^

IT
î
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