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MUD CONTROL ( IMCO)
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BP Petroleum Development Norway

Well 35/3-2

17 1/2" hole
Interval Discussion

The initial mud program for the 17 1/2" hole interval recommended that
the hole be drilled with seawater and natural clays. The materials re-
commended in the program were to provide an initial viscosity which was
to be supplemented with hi-vis slurry sweeps for added lifting capacity
and adequate hole cleaning. The use of dispersants were recommended
to thin out viscosity and gels toward the interval TD in preparation to
log and run casing.

No barite additons were planned or recommended and no control of filtra-
tion was required. At the end of the interval 30% of the cost was spent
on barite and 25% on maintaining filtration control.

The mud used to drill the interval was a bentonite/drispac mud providing
viscosity, fluid loss control and encapsulating inhibition-.

Primary concern on drilling out of the 18 3/8" csg was to maintain mud
wt to a minimum. (Max of 1.1 sg (9 p p g ) ) .

At an average penetration rate of 15-20 meter/hr and at times as high as
50 m/hr the solids control equipment proved inadequate and in order to
maintain mud wt within ordered limits, large additions of water were
required. The sandtraps were dumped frequently and shaker box dumped on
each connection.

With the high surface mud losses, large additions of chemicals were used
in an endeavour to both make up volume and to reduce fluid loss, within
mud property requirements of 10-15 ml. In one particular day 48 sacks of
drispac were used in trying to lower fluid loss ( $ 7 . 5 0 0 ) .



IMCO SERVICES B.Y. - 49 -

17 1/2" hole interval discussion cent..

Toward the end of the interval while drilling thro1 bentonitic clays,
which raised the MET as high as 30 ppb, large additions of dispersant
were added to reduce gel strengths in preparation to log and run casing.

In one day, 120 sacks of RD-555/thin were added and this is reflected in
the high cost of dispersants used. 9% of interval cost.

Mud wt was maintained at a minimum till 2100 m and then increased to 1.15
sg and drilled to TD with a 1.23 sg mud. This was increased to 1.27 sg
when it was necessary to ream to bottom after making a wiper trip on
reaching TD.

The hole was logged with no problems with a bottom hole temperature of
118 F°.

The 13 3/8" casing was stuck at 1890 m. After a lapsed time of 12 hours
of placing a 120 bbl pill of IMCO spot, this was freed and run to TD and
cemented. 240 bbls of mud were lost to subsurface when/cementing the 1st
stage with further losses during the 2nd stage cementing. Mud wt was
reduced to 1,15 sg and the 2n.d stage cemented down the annulus.

Drilling the early part of the interval posed a series of conflicting
practical drilling fluid requirements. Large additions of water to
contain mud wt with the consequent expensive addition of chemicals,
particularly fluid loss control materials to maintain the mud within
ordered limits.

Dilution, as a form of solids control, is expensive, particularly in
conjunction in trying to maintain a strict fluid loss with the use of
expensive polymers.
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17 1/2" hole interval discussion c e n t . . . .

The coarse sand section could have been drilled with a high viscous mud,
with no stipulated, stringent fluid loss control, but containing a high
content of hi vis CMC, 4-5 ppb or starch, supplemented with fine myca.
The intention being to "plaster1 the 300 m of coarse unconsolidated sand
section down to 1200 m. The remainder of the hole to be drilled with
seawater and viscous prehydrated, drill water bentonite/CMC slurries, mix-
ed as viscosity and fluid loss requirements dictated.

The use of CMC and starch is normaly restricted by the lack of yield in
seawater and more saline solutions. The total salinity of the mud did not
rise above 12-15 K ppm. Chlorides and the use of CMC or starch would
have yielded adequately in this environment.

Other than dilution, to control gel strengths the use of a centrifuge is
required to remove and control the fine solids content of the mud.

The use of a centrifuge in drilling surface hole is highly underated.
This solids control equipment offers not only control over the percentage
of solids in the mud, but more important the control over the type of
solids in the mud.

A mud wt of 1.25 sg ( 1 0 . 2 ppg) can be maintained, without the addition of
barite and still have good rheological properties.

1390 m of hole drilled at a mud cost of $ 61.7/m = $ 18.8 /ft.
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BP Petroleum Development Norway

Well 35/3-2

Interval Discussion

12 1/4" Hole

The mud for the 12 1/4" was brought forward from the previous interval -
a dispersed bentonite/drispac mud with a mud wt of 1.27 sg to drill out
of the 13 3/8" csg shoe. The leak off test gave a Fracture Gradient of
an equivalent mud wt of 1 . 6 3 sg. With cavings over the shale shaker the
mud wt. was soon increased to 1 . 3 6 sg at 3345m, and with still shows of
concentration gas to a mud wt of 1.43 sg.

The mud wt at TD was 1.45+ sg, but was increased to 1,47 sg to run logs,
and finally to 1 . 4 9 sg to facilitate running the 9 5/8" csg.

There were no hole problems while drilling this intervale The Rheology
during the interval was well maintained with good yield point and a low
gel strengths. The solids percentage content was well contained with the
VSM solids control equipment run with 200 mesh screens, and run continous-
ly while drilling/circulating and also on Active Surface Volume while
tripping.

There were no abnormal losses of mud, surface or subsurface and any
problems with the drilling fluid lay within the chemistry of the mud.

The Ph of the mud was raised to 12.4 - this was on the pretext of a
sulphurous smell in the pit area and suspected H2S gas, although the
logging unit recorded no evidence of this gas.

A Ph above 11.5 should in most cases be avoided unless a lime based mud
is being used.
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An ultra high Ph is detrimental to the functioning of most organic mud
additions i . e . polymers such as drispac and poly rx. Also the use of
caustic soda, as a source of hydroxyl ionr over long periods and in
excessively concentrated additions (to an extent of 85 sacks in one day)
can lead to an alkalinity imbalance in the mud. There is usually a .
correlation between Ph andPf in balanced alkalinity. An excess of
sodium ions, supplied by the caustic soda, activng as a buffering agent,
can interfere with this balance, with a consequent misinterpretation of
Ph readings. This evident from mud reports i . e . Ph = 10.8 - Pf = 2 . 2 .

The total usage of caustic soda during this interval, although not
considered high in cost, is extraordinaryly excessive in the quality used
and amounts to a high concentration of approximately 5 ppb over the
interval.

The imbalance of the alkalinity and misterpreted Pa may explain the
disproportionate high usuage of the polymers, drispac and poly rxr which
amount to 36% of the material cost of the interval. Poly rx and drispac
superlo, total usuage of 651 (50 lb) sacks, with the total mud volume
including dilution, equaling approximately 3500 bbls. This gives a high
concentration of polymers used of 9 Ibs per bbl.

The use of soltex, in a wildcat well, unless specifically for remedial
purposes of wellbore stability and problems shales, may be open to
question - as the water insoluble portion of soltex remains in the mud and
will fluoresce with the possible misinterpretation of oil shows in cutt-
ings and core.

Bottom hole temperature recorded at TD of 3836m was 205°F - not a high
temperature to cause the break down of lignosulphonates, as suspected
or to cause a problem in the mud chemistry due to high temperature
instability.
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Fluid loss is unboubtedly one of the most controversial subjects in
drilling fluid technology. A large percentage of cost is spent on main-
taining a specific fluid loss. Bentonite remains one of the best
filtration control agents and one of the most temperature stable mud
additives, also the most economic and when used properly has the
capability of solving most filtrations problems.

The daily volume requirements of drilling the 12 1/4" Hole offer the
opportunity of adding to the system pre-hydrated bentonite. These
additions are greatly facilitated by a sizeable mixing pit for pre-
hydration of 6-8 hours, and the use of an air rig activated transfer
pump to allow slow but steady transfer over to the active system.

The pump requires to be air activated to both allow easier control of
the rate of addition and also that, the transfer system does not interfere
with other mixing and transfers of mud. The slow steady addition, not
only gives a better mix to the active system, but also that abnormal pit
gains or losses are more easily observed or monitored.

The use of an Atlas Copco sumersible pump is strongly recommended and
has on other wells proved invaluble in running an economically
engineered mud system.
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BP Petroleum Development Norway

Well 35/3-2

Interval Discussion

8 3/8" Hole »

The dispersed bentonite/drispac used during the previously interval
was brought forward maintaining previous mud properties.

Mud weight was immediately raised to 1.52 sg and Filtrate lowered to
less than 5cc per 30 min. A mud weight of 1.57 sg was reached by
3857m and maintained until T . D .

Gas units of 480 were recorded by 3922m but a flow check confirmed that
the well would remain static.

No abnormal hole problems were encountered either while drilling or
coring during this interval. Solids content were maintained at a mini-
mum thru the use of solids control equipment and dilution. The use of a
centrifuge would have been beneficial during this interval, as Barite
amounted to 42.5% of the total cost. The centrifuge has been shown to
be economical when a sg of 1.4 or above is reached.

Mud rheology properties were maintained at proper levels throughout
the 8 3/8" interval.

Bentonite as a fluid loss reducer is very underated. Due to the salinity
of the water, bentonite should be prehydrated to obtain maximum benefit.
Bentonite also provides the added advantage of "slicking up" the hole,
which helps prevent drag and torque. This product does "wear out" so
regular additions should be maintained at all times. The added advantage
is that additions of fluid loss materials (Drispac,CMC, e t c . ) can be
reduced to provide a savings in total cost of well.
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Drilling was completed on September 19, 1980 at a depth of 4400 m,
Three days of logging were then undertaken with no hole problems.
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IMCO REPRESENTATIVE Shank 1 pton/Chavez 18 5/8'fe 893m 24"
13 3/8'fe2286m 17 1/2"

TYPEMUD Ligno/Drispac @ 12 1/4"
&

ISTSO
11. 7

L 2 . 7

L3.7

.4.7

.5.7

.6..7

.7.7

.8.7

.9.7

>0.7

a. 7
22.7

23.7

> 4 . 7

>5 .7

16.7

> 7 . 7

18.7

OJPTH

2875

2970

3036

3090

3166

3206

3282

3282

3345

3402

3437

3461

3490

3520

3557

3575

3593

3611

WEIGHT

1.34

1.34

1.34

1.34

1.34

1.34

1.34

1.34

1.36

1.36

1.36

1.36

1.36

1.36

1.39

1.42

1.42

1.44

VI SCO SI IV

54

50

50

50

52

52

52

52

52

57

54

52

54

55

55

54

52

53

PI AST lt
VIS tpi

16

9

11

10

10

XO

15

15

12

12

16

14

15

15

13

13

12

13

V1HO
VAlUt

Ib i / IDOM?

23

13

9

10

9

U

10

11
14

12

12

11

12

13

10

9

9

12

GEL
SIBfNGIH
IOS IOM

3 J35

3 J20
i

2 J18
i

2 j28
i

1 J22
i

2 j 21

2 J 2 7
i

3 J29
i

5 (30
i

3 |29
i

2 J23
t

2 J23

3 |23i
2 123

2 |16

2 J15i
1 [14

j
1 112

p"

10.

10,

10.

10.

9.5

11.1

12.4

11.8

10,8

10.8

11.0

11,0

11.0

10.0

10.0

10,0

10,5

10.5

FIlTNATE
ml

3 8.0

L 7,0

1 6,8

2 6.4

6.6

7,0

7.0

6.8

7,2

6.8

6.0

6.0

5.8

5,0

5.2

5.5

5.6

5.2

HT-HP
flLTRATE

SOOpuD

-

-

_

-

. -

-

-

-

-

-

-

-

-

-'

-

_

-

_

CAKE

IN.

2

1

1

1

1

1

1

1

1

1

1

1

1

1

1

2

1

1

ALKMIHI1Y

PI

,1

.3

.4

.3

.1

.8

1.

1.

2.

1.

2.

1-

1.1

0.

.6

O . I

1,

Ml

1.6

1,2

1.6

1.0

1.7

1.7

12.7

1 -

T

i -

) -
p •__

J -

-

> ~

> J

!.'! -J

Pm

-

-

-

-

-

-

—

-

-

-

-

-

-

-

-

_

-

.5

COMPANY

BP Norway
WELL NAME 1 NO.

35/3-2
API
WELL
NO.

STATE

1

COUNTY

1
FIELD COUNTY

WC North
CONTRACTOR

Sedco
O SAlI
Q CHLOftlOf
D PP™
D BPfl

15

19k

18

18

18

18

18

18

18

18

19

20

21

21

21

21

20

.20 .NOT|(*: ̂ wr^iirsr^ rÆ^r^^^r^^n^tf sssr&aw& ssMriw s.-±s
o. inwnttt and my u»r 1.,,-mX »pea» It-it tMCO SERVICES (hall nol be haM* f« any Oanwgei. l«*. cosi» or e^ns»; iww Ing Im» th^M "uapw WC«1 «Z£
d..e lu <l* gicns negl,g«nce or «itlK.II misconduct ul IMCO SERVICES or its agenti m ttw pr«t>araiion « lumialmie ol sin*. ^ *"""

CALCIUM
1QN
øpm

240

Tr

Tr

Tr
40

Tr

Tr

Tr

Tr

Tr

Tr

Tr

Tr

Tr

Tr

Tr

Tr

Tr

SAND
X VOL

1/8

1/8

1/8

1/8

1/8

1/8

1/4

1/4

1/8

1/8

1/8

Tr

1/8

Tr

Tr

Tr

1/4
-I/A

KHIOS
X VOI

14

15

15

14

15

15

16

15

15

16

15

15

16

16

15

15

16

i 6

WELL S/T

t
STATE

Sea Norway

OIL
\ voi.

2

1

1

1

1

1

1

1

Tr

1

2

2

2

2

2

2

2

9

Sec.

MATER
CONKNI
* VOL

84

84

84

85

84

84

83

84

85

83

83

83

82

82

83

83

82

H O

T R

MTHVUNf lltlf

mWmt

5

4

4.5

4.0

4.5

4 .5

5

5

4 .5

4.5

5

5

4.5

4*5

4

4

33/4 :

[-5 /A

»,/bM

25

20

22.5

20

22.5

22.5

25

25

22.5

22.5

25

25

25

22.5

20

20

L83/4

DO LA



IMCO SERVICES
•Mkk, jn46ff A Division ol HALLIBURTON Company

^^iEåSr^ Houston, "bias 770Z7 A/C 713 «71-48OO

tMCO REPRESENTATIV

TYPE MUD

-- Shackleton/Ghavea ——
Ligno/Drispac

RECORD OF
DRILLING MUD TESTS

CASING HOLE SIZE NO. BITS NO. DAYS

30" @ 458m 36"
18 5/8S 893m 24"
13 3/8& 2286m 17 1/2"

e 12 1/4"
S

irøo
29.7

30.7

31.7

1.8

2.8

3.8

4.8

5.8

6.8

7.8

8.8

9.8

10.8

11,8

12.8

13 .8

14.8

15 .8

DEPTH
HI

3617

3625

3637

3641

3686

3702
3708

3726

3751

3760

3780

3790

3804

3833
3833

3833

3833
^R^7

WEIGHT

1.4;

1 .4 ;
1,4;
1.4!

1.4:

1,4;
1.4:
1.4;
1.4;
1.4;
1.4:

1.4:
1.4;

1.4!

1.4!

1.4!

1 .4"

1 A'

VISCOSITY

1 53

1+50

1+52

1 50

\ 50

! 55

1+51

t 52

1+53

1+53

t 55

> 51

,+ 50

>+50

i 50

i 55

'+51

1 r^n

PLASTIC
VIS tpi

13

12

13

13

13

12

13

13

12

14

15

13

13

14

13

15

16

i R

YIELD
VAlUi

11

12

9

9

10

12

10

12

10

12

12

7

9

9

9

10

10

i n

uu
SIKENGTH
IDS 10M

1

1

1

1

1

1

1

1

1

1

i13

10

11

12

14

13

13

12

12

1 13

1 12

1

1

12

12

1 11•
, 12

1 |13

i h o

"

10.5

10,5

10.5

11.5

11.5

11,0

11.0

11,0

11.0

10.0

10.0

10.5

10.5

10.5

10.5

10 ,5

10.5

i_n_ ^

FIlTRAIE
ml

5.2

5,5

5.8

6.2

6.0

5.9

6.0

5.5

5.1

5,0

5.2

4.6

4.8

4.6

4.4

5.0

4.8

c n

HI -HP
FILTRATE

KMpJ^f

-

-

-

-

-

-

-

-

- •

_

—

-

-

-

_

-

-

CAM

m.

i ;
i :

i <
i ;
i :
i
i :
2 1

1 <

i :
i :
i :
l :
i :
i :
i :
i :
i

AlNAllNItt

Pl

- .5

..1

1 . 9

..4

.2

.8

,.0

).8

}.3

.0

.0

.4

,5

- .5

.4

.3

.3

JL^

Mt

6.4

5,6

5.2

5,6

5.2

5,0

5.5

5,2

4.0

5.0

4,4

4.0

4.2
i

3.8

3.6

3,6

3.4

1 C

Pm

1 . 4

2.<

1.'

l.i

2. (

H
1.!

l,:
l.:
i.<

H
2.<

2,;
2.;
2.;
2.(

2.

_

COMPANY

BP Norway
WELL NAME & NO.

"̂  ̂  /3 — 9
API
WELL
NO.

STATE

1

COUNTY

1

WELL

1 I

S/T

1
FIELD COUNTY STATE

wr North °— Norway
CONTRACTOR

Sed co
O SAU
D CHLOKIDt
O PPm

P 9P9

i 20k

) 20

' 20

! 20

) 20

20

i 21

! 21

. 21

i 21

21

) 21

> 21

>?,2]L

> 21

) 21

1 21

m
NOTICE: Th* "rfofwalion and data contained herein and «II interpretations and/m leconunendaitons mad« in ionneclion therewith whether oresented o«nw*or wtTuln" **""

herein or elsewhere, have been careful Jy prepared and contidereo, and may be used il the us*r so elects. However, no ouaraniaei ol anv kTnd ar* nuiri»
m intended, and any user thereol agree* t^i IMCO SERVICES shall noi b* 1, jbl* lor *iy damages, low. costs or «p*^£r££jih* H t)»"e éÆe^eecl w£«
due 10 (he g,OS3 negligent or wiltFiill misconduct ol IMCO SERVICES OF (IS agenls irt (he oiew»\wot lutmsm™ ol same **°"m5t nom lnet>se w s*n" *'eepl wttere

CALCIUM
ION
ftxn

Tr

Tr

Tr

Tr

nil

nil

60

Tr

60

60

40

40

40

40

40

40

40

A n

SAND
* vot

1/4

1/4

1/4

1/4

1/4

Tr

Tr

Tr

Tr

Tr

Tr

Tr

Tr

Tr

Tr

Tr

Tr

m u

SOLID;
X VOl

16

17

17

16

16

16

15

16

16

16

16

17

16

17

16

16

17

1 i

OIL
% VOL

2

2

2

2

2

2

2

2

2

2

2

1

1

1

1

1

1

iL..,. .jy XL. -. X 1 / J_

-~$Sc.

WATER
CO Nil NT
% VOL

82

81

81

82

82

82

83

82

82

82

82

82

83

82

83

83

82

T R

MI «mi M nut
mo/ml

33/4

3.

3.

3.

3.

3.

3.

3,

3.

3.

3.

3.

3.

3.

8

8

8

8

8

8

7

7

7

7

7.

6

6

3.6

3.6

3.6

-i

Ibs/btl

.83/4

19

19

19

19

19

19

18.5

18 .5

18.5

18.5

18.5

18

18

18

18

18

«fe su -1-0



4j£^ IMCO SERVICES
ferÉ, jflÉ^ A Dlvi*'°n of HALLIBURTON Company
^^^^^^^ •̂̂  2400 Waa Loop SoUh, R O Bo» 22604,

^^RjflB^^ Houston TBW» 77027 A/C 713 i7t-4eOo

iwrn RFPBFsFfjTATivF c* Dunifer

TYPE MUD .Xigno/Poly Rx

irøo
.6.8

.7.8

.8.8

-9.8

20.8

21.8

22,8

23.8

24.8

25.8

26.8

27,8

28.8

29.8

JO. 8

51.8

1.9

-) Q

OtMHm

3833

3833

3833

3833

3833

3833

3833

3833

3833

3833

3833

3833

3833

3833

3833

3839

3858

^ftqn

WEIGHT
D|W«al

1.47

1,47

1.47

1.47

1.49

1,49

1,49

X . 4 9

1.49

1.49

1 ,5

1.5

1.5

1,5

1,5

1 .52

1,57

1 .57

VISCOSITY
we

51

50

51

50

50

60

60

57

57

57

54

54

54

54

51

57

52

S 4

PtASTIC
vis(«»

15

14

15

14

14

13

13

14

14

16

12

12

12

12

12

14

15

1 f t

YIELD
VALUE

bbt/IOOII?

10

10

10

10

10

10

10

10

1.0

8

6

6

6

6

5

8

6

7

RECORD OF
DRILLING MUD TESTS

CASING HOLE SIZE NO. BITS NO. DAYS

30"@ 458m 36"
18 5/8" 893m 24"
13 3/&"2286m 17 1/2"

9 5/a"3822m 12 1/4"
@

GEL
STRENGTH
IOS IOM

1 U

1 J10

i!10

1 J10

1 10
1

2

. 2 |
13

13

2 J 1 2

2 J12

i19

1 J 1 4

1 {14
:

1

'

1

1

1

1

1

UATICC' lltfi ilitafjikaiian and «iala cuntained time n And All inlMnrAlaEinnic anri/m

14

14

6

6

5

fi

-

10.5

10 ,5

10,5

10,5

10.5

10,5

10.5

10.5

10.5

11.0

11 ,5

11 ,5

11,5

11 .5

12,5

12,5

12

FI1TKATE
ml

5.2

5.4

5,2

5.6

5.4

6.5

6,5

7.0

7.0

7,8

7.6

7,6

7.6

7,6

7.3

4.7

5 f 3

^ n

Fl LTD Ali

TEMP— -ff

-.

_

_

-

—

-

T

_

-

-

~

-

-

— •

—

-, .

-

_

CAKE
32nd

IN.

1

1

1

1

1

1

1

1

1

1

1

1

1

1

2

1

1

1

AlttALINirV

fl

L,2

L.4

L,3

L.4

L.4

L.2

L.2

L.I

L.I

2.0

3.1

5.1

3,1

3.1

2.6

2,6

2.0

Ml

3.4

3.4

3.4

3,6

3.8

2.2

2.2

2,2

2.2

3.8
i

-

_

—

~

•̂

-

_

t.m
2,

2.

2,

2,

2.

2.

2.

2.

2.

3.

7

7

7

7

7.5

).5

7

=, S

COMPANY
BP

WELL NAME & NO.

Norway
^ ———

35/3-2
API
WELL
NO-

STATE

FIELD

we
CONTRACTOR

COUNTY

1
COUNTY

WELL

STATE

S/T

1

North fi*aa Woruaw

Sedco
D SALT
n OIIQRIW
D PP"
D ara

) 21

1 21

2 21

2 21

1 21

) 21

3 21

D 21

D 21

1 21

21

21

21

21

21

21

21

91
tfvmrant»nriat\nn* wnstia tn JTUVU» r 1 1 i-kn 1 K*/aui< 1 1 1^ k^h^irtA^ rkrctdu^iuH jxr^iiu ™.w tu*ti*^ft

CAlClUM
ION
ppm

40

40

40

40

40

Tr

Tr

Tr

Tr

60

40

40

40

40

80

100

120

an

SAW)
X VOL

Tr

Tr

Tr

Tr

Tr

Tr

Tr

Tr

Tr

Tr

Tr

Tr

Tr

Tr

Tr

Tr

Tr

T r—

SOLIDS
% VOl

17

17

17

17

18

17

17

17

17

17

17

17

17

17

17

17

18

1 1

OIL
\ VOL

1

1

1

1

1

1

1

Tr

Tr

Tr

Tr

Tr

Tr

Tr

Tr

Tr

Tr

rrH. •*. i *r

Sec.

WATER
CONTENT
X VOL

82

82

82

82

81

83

83

83

83

83

83

83

83

83

83

83

83

....n u. -

T i nT
UIIHTLEMl aillt

.rt/ml

3.6

3.6

3.6

3.6

3.6

4

4

4

4

4

4

4

4

4

4

4.4

4 .4

A f.
J- <J J ~*ftnM

Ital/Mil

18

18

18

18

18

20

20

20

20

20

20

20

20

20

20

22

22

514 *•**

or intended,
due 10 Irw g

herein or elsewhere, have been carefully prepared arid considered, and may be used il (he USB so elecls. However, no guarantees ol any kind are made
«id any user thereof agrees |i>el IMCO SERVICES stull not b* tiatXs lt* any dawaotrt, loss, cosl) or expenses resulting I torn th* us* of time except whera
igii negligence ør willful! misconduc* o( IMCO SERVICES or ils agents in the pfeparaliøn ar Iwnithing o( same.



RECORD OF COMPANY

%,c!r IMCO SERVICES
to.w frfjJ A Division ol HALLIBURTON Company
^SBto^^S^^ 240U Woa Loop South. R O. Bo» SW05,,

^(RH^^ Houston. T»«rt "027 WC 713 «7.-«00

IMCO REPRESENTATIVE Bph Hear (3 r ,

TYPE MUD T.igno/Poly Rx

1^80
3.9

4.9

5.9

6.9

7.9

8.9

9.9

L 0 . 9

LI. 9

L 2 . 9

L3 .9

L 4 . 9

.5.9

.6.9

.7.9

.8.9

.9.9

20.9

OtJTM

3903

3950

3973

3998

4010

4010

4126

4126

4162

4205

4220

4254

4309

4355

4355

4355

4400

4400

WEIGHT

1.57

1.57

1.57

1.57

1.57

1.57

1.57

1.57

1.57

1.57

1.57

1.57

1.57

1.57

1.57

1.57

1.57

1.57

VISCOSITY
uc

55

52

50

54

58

55

56

58

55

56

55

55

54

55

55

55

58

58

PLASIIC
VlStpl

18

22

18

18

20

19

20

20

19

19

19

20

18

19

19

19

23

23

YIELD

7

8

7

6

7

7

7

7

6

7

6

7

7

7

7

7

8

8

DRILLING MUD TESTS

CASING HOLE SIZE NO. BITS NO. DAYS

30" « 458m 36"
18 5/8" @ 893m 24"
13 3/8" & 2286m 17 1/2"

9 5/8" @ 3822m 12 1/4"
@ 440

Gil
STRENGTH
IDS 10M

1

1

0

0

1
1
0

0

0

o

5

4

!4
5

6

'5
4

5

4

5

1 4

.1

1
•iX

1x
-
1
2

2

3

3

3

3

3

5

5

p"

11.5

11.5

11.5

11.2

11.4

11.2

10.8

10.7

11.2

10.8

11.2

11.3

11.2

11.3

11.3

11.3

10,6

10.6

f 1 LI* Alt
ml

5.2

4.7

4.8

4.4

3.8

4.2

4.8

5.1

4.6

4.4

4.8

4.5

4.7

4.1

4.1

4.1

4 - 2

4 . 2

Qm 8 3/8"
HI -HP

F ILT* ATE
.OOpu.

-

-

-

-

-

-

-

-

_

-

-

-

„

-

- '

—

-

_

CAKE

IN.

1

1

1

1

1

1

1

1

1

1

1

1

A1KWINITT

ft

L . 4

1.2

L . 5

1.2

1.6

1.7

1.6

L.6

L . 7

L . 6

L.8

L . 7

1 1.8

i La
1 L.8

i
i
i

L . 8

L , 6

.6

Ml

-

- •

-

-

~

-

-

i

_

-

-

-

-

-

-

- .

—

~

*P«

Pfi*

6.0

4 . 0

4 . 5

4 .0

4 .5

4 .5

4 . 5

4.5

4 .5

4 . 0

4 . 5

3.5

3.1

3.6

3.6

3.6

2.6

2.6

BP Norway
WELL NAME S NO.

35/3-2
API
W E L L '
NO.

STATE

1

COUNTY

1
FIELD COUNTY

W E L L

1 1

S/T

1
STATE

WC North Sea
CONTRACTOR

Sedco
D SAIT
O CHIO«ID(
D PI""
Q. 9P0

21k

21k

21k

21k

21k

21k

21k

21k

21k

21k

21k

21k

21k

20k

21k

21k

21k

21k
NOTICE: J1* «i»onwiii>n i and data conlained here n and all niter pt e lat ions and/or recommendations made in connexion therewith. *h«thar presented orally or mrtttenhPtf^tn Ar viffUunftP hau£ ntton f*iatuii\t t\mrnr**A s»^H f*fu\±, ****,* *rtj „.... t»_ . .. - j j* . t_ ...-̂  ^^ ,_.i*_. __ * 4 t _ _ _ _ _ _ ' __ _ _ _ _ , r »«"««• •*_*•" f **• •"' •••«"

CALCIUM
ION
ppm

60

40

60

40

60

Tr

20

40

20

20

60

40

20

20

20

20

20

90

SAND
% VOt

Tr

Tr

1/4

Tr

Tr

Tr

Tr

Tr

Tr

Tr

Tr

1/4

1/4

1/3

1/4

1/4

1/4

1/4

SOLIDS
\ VOL

18

18

19

19

19

19

19

19

19

19

18

18

18

19

19

19

19

1 Q

O L
\ VOL

Tr

Tr

Tr

Tr

1/2

1/2-
1/2

1/2

1/2

1/2

Tr

Tr

Tr

Tr

Tr

Tr

1/4

l /å

Sec.

WATER
CONTENT
* VOt

82

82

81

81

81

81

81

81

81

81

82

82

82

81

81

81

81

ft!

T
Norway

R

MiTHUtHi *LUt

Wm.

4. 4

4 .2

4.

4.

4.

4.

4.

4.

4.

4.

4

3.

3-

3.

3.

3.

3.

?

4

4

4

4

6

6

6

4

5

3

0

0

0

0

n

ttii/bbl

22

21

22

22

22

22

23

23

23

22.5

20

L7

16.5

15

15

15

15

' K>RM S M



RECORD OF COMPANY

BP Norway
^Il/ICO «Hull «UWIUtø uiuu.mu.muw iciia
^^_ ^A A Division ol HALLIBURTON Company

^fcd^ t^Xw^ffXS CAS.NG HOLES.ZE NO. B.TS NO. DAYS
30" «i . 458m 36"

Bob He>ard 1 ft ^ / f tIAACO ftFPflF*lFWTATI\/F uviv^ \.\ ̂ d ju V4 _|_ o *-*/ O
13 3/8

TYPE MUD

DATE

i '4ft n
21.9

22,9

23.9

24,9

25.9

26.9

27.9

28.9

29.9

30.9

1.10

2.10

DEPTH
11 m

4400

4400

4400

3600

3600

3600

3600

3600

3600

3600

3600

3600

— Ligno/Poly Rx ————
WEIGHT

a<wji%
1,57

1,57

1.57

1,48

1.44

1.44

1.44

1.44

1.44

1.44

1.44

1.44

VISCOSITY
«C

56

56

60

42

43

43

45

47

47

45

45

46

PLASTIC
VlS cf»

23

23

31

13

19

19

20

23

22

21

21

23

YIELD

Itn/IOOlÉ3

8

8

9

14

7

7

7

7

7

7

6

7

& 893m 24"
'& 2286m 17 1/2"

9 5/8* 3822m 12 1/4"

lt» WA

2 5

2 5

2 5

1 1

1 1

1 2

1 3

1 3

1 3

1 3

1 2

1 4

@ 4400m 8 3/8"
pH

10.6

10,6

10,5

11,0

11,5

11.4

11.5

11.4

11,3

11.3

11,3

11.2

H L J BATE
ml

4.2

4 , 2

4-3

5.2

4,6

4.5

4.5

4 ,5

4.5

4.6

4.6

4.4

m -HP
fILTftATE

nw-Tjr

-

-.

-

-

-

-

24

24

24

24

CAKE

IK.

1

1

1

1

1

1

1

1

1

1

1

1

AiKAiiwrr
n

1.1

1.1

1.

X . I

l . <
1.1
1,
1,
1.
1.
1.
1.

Ml

i - .

1 —

1 — j

™

) -

j -

s -

Pm

2,

i. 5

!.l

t. 7

1.7

> , 6

1.6

i. 6

2.6

i. 6

2.6

2,6

WELL NAME & NO.

^/T-?
API

NO.
STATE

1

COUNTY

1 .1FIELD COUNTY

WELL S/T

1
STATE

WC North Sea
CONTRACTOR

Sedco
n **iT
Q CHIOKJOf
O PC™
D BPØ

i 21k

21k

21 k

21k

21k

21k

21 k

21 k

21k

21k

21k

21k

CALCIUM

ppm

20

20

20

20

20

20

20

20

20

20

20

20

SAND
* voi

1/4

1/4

1/4

Tr
Tr
Tr

Tr
Tr

Tr

Tr
Tr

Tr

SOLIDS
* VOL

19

19

19

16

15

15

15

15

16

16

16

16

OIL
* TOl

1/4

1/4

1/4

Tr

Tr

Tr

Tr
Tr

Tr

Tr

Tr

Tr

Ser

WATIR

\ VOL

81

81

81

84

85

85

85

85

84

84

84

84

Norwav
T R

MET H Ylt Mt HI»

M/M

3

3

3

3.

3

3

3

3

3

3

3

3

3

Ibs/Ull

15

15

15

16.5

15

15

15

1.5

15

15

15

15



INCO SERVICES B.V. - 64 -

BP Petroleum Development Norway

Well 35/3-2

Material usage

36" Hole

Product

Barite
Gel
caustic
Drispac Reg
Soda Ash

Unit Unit Cost Total

210
59
34
5
9

sxs
m/t
sxs
sxs
sxs

$ 6
$330
$ 14
$152
$ 19

.40

.00

.58

.00

.01

50
m/t
26
50
50

kg

kg
lb
kg

$
$
$
$
$

1.344.
19.470.

495.
760.
171.

00
00
72
00
09

$ 22.240.81



IMCO SERVICES B.V. - 65 -

Well 35/3-2

Material Usage

Unit Unit Cost

24" Hole

Product

Barite
Gel
Gel
Drispac Reg
Caustic Soda
Soda Ash
Bicarbonate
CMC Lo Vis
RD-555
IMCO Thin
Myca (c)
Myca (f)
Plug
IMCO MD

10 m/t Barite written off as loss during transfer

13 m/t Gel contaminated in bulk storage tank and dumped

Total

197
142
306
233
149
48
8

64
8
5

309
196
3
1

m/t
m/t
sxs
sxs
sxs
sxs
sxs
sxs
sxs
sxs
sxs
sxs
sxs
drm

5
$
$
$
$
$
$
$
$
$
$
$
$
$

135.
330.
15.

152.
14.
19.
25.
6 1 .
18.
20.
18.
18.
1 6 .

430.

00
00
00
00
58
Ol
00
70
50
50
00
00
25
00

m/t
m/t
50
50
25
50
50
25
25
50
25
25
25
55

kg
lb
kg
kg
kg
kg
kg
lb
kg
kg
kg
gal

$
$
$
$
$
$
$
$
$
$
$
$
$
$

2 6 . 5 9 5 .
4 6 . 8 6 0 .
4 . 5 9 0 .

35.416.
2.172.

912.
200.

3 . 9 4 8 .
148.
102.

5 . 5 6 2 .
3.528.

48.
430.

00
00
00
00
42
48
00
80
00
50
00
00
75
00

$ 130.513.95

$ 1.350.00

$ 4. 2 9 0 . 0 0

$ 136.153.95



IMCO SERVICES B.V. - 66 -

17 1/2" Hole

BP Petroleum Development Norway

Well 35/3-2

Material Usage

Product

Barite
Gel
Gel
Drispac Reg
Drispac SL
RD-555
IMCO Thin
Poly Rx
Caustic Soda
Soda Ash
Sod. Bicarbonate
Lime
Myca (c)
Myca (f)
CMC Lo Vis
IMCO Spot
Sapp
Lubrikleen
IMCO MD

Unit Unit Cost Total

195
15
497
43
89
213
215
12
215
21
12
2

30
135
10
120
4
3
5

m/t
m/t
sxs
sxs
sxs
sxs
sxs
sxs
sxs
sxs
sxs
sxs
sxs
sxs
sxs
sxs
sxs
drm
drm

$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$

135.
330.
15.

152.
158.
18.
20.
6 5 .
14.
19.
25.
4.

18.
18.
61.
45.
91.

627.
430.

00
00
00
00
07
50
50
02
58
Ol
00
75
00
00
70
00
31
00
00

m/t
m/t
50
50
50
25
50
50
25
50
50
25
25
25
25
50
50
55
55

.kg
lb
lb
kg
lb
lb
kg
kg
kg
kg
kg
kg
kg
lb
kg
gal
gal

$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$

26
4
7
6

14
3
4

3

2

5

1
2

.325.

. 9 5 0 .

.455.

. 5 3 6 .

. 0 6 8 .

. 9 4 0 .

.407,
780.

.134.
3 9 9 .
300.

9 .
540.

.430.
617.

.400.
365.

.881.

.150.

00
00
00
00
23
50
50
21
70
21
00
50
00
00
00
00
24
00
00

$ 8 5 . 6 8 9 . 1 2



IMCO SERVICES B.Y. • - 67 -

BP Petroleum Development Norway

Well 35/3-2

Material Usage

12 1/4" Hole

Product

Barite
Gel
Gel
Caustic Soda
RD-III
Thin
Soltex
Poly Rx
Drispac Reg
Drispac SL
Aim. Sterate
Foamban
Defoamer
Soda Ash
Sod. Bicarbonate
Lime
Lubrikleen
Plug
Sapp

Unit Unit Cost Total

438
27
55

478
784
47
90
488
30

163
9
20
1
17
9
24
11
7
1

m/t
m/t
sxs
sxs
sxs
sxs
sxs
sxs
sxs
sxs
sxs
d r m
drm
sxs
sxs
sxs
drm
sxs
sxs

$
$$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$

135
330
15
14
18
20
70
65
152
158
81

105
518
1.9
25
4

627
16
91

.00

.00

.00

.58

.50

.50

.00

.02

.00

.07

.00

.00

.00

.01

.00

.75

.00

.25

.31

m/t
m/t
50
25
25
50
50
50
50
50
20
5
55
50
50
25
55
25
25

kg
kg
kg
lb
lb
lb
lb
lb
kg

gal
gi
kg
kg
kg
gi
kg
kg

$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
?
$
$
$

59.130
8,910

825
6 . 9 6 9

14.504
963

6.300
31.727
4.560

25.765
729

2.100
518
323
225
114

6 . 8 9 7
113
91

.00

.00

.00

.24

.00

.50

.00

. 7 6

.00

.41

.00

.00

.00

.17

.00

.00

.00

.75

.31

$ 170.768.14



IMCO SERVICES B.V.
- 68 -

BP Petroleum Development Norway

Well 35/3-2

Material Usage

8 3/8" Hole and completion of Well

Product Unit Unit Cost Total

Barite
Gel
Caustic Soda
Drispac SL
Drispac Reg
RD-555
Poly Rx
Soda Ash
Aim. Sterate
IMCO MD
Lubrikleen

404
25

127
126
39
385
309
13
1
2

15

m/t
m/t
sxs
sxs
sxs
sxs
sxs
sxs
sxs
drm
drm

$
$
$
$
$
$
$
$
$
$
$

135.
330.
14.

158.
152.
18.
6 5 .
1 9 .
81.

430.
627.

00
00
58
07
00
50
02
81
00
00
00

m/t
m/t
25
50
50
25
50
50
20
55
55

kg
lb
lb
kg
lb
kg
kg
gi
gi

$
$
$
$
$
$
$
$
$
$
$

54
8
1

19
5
7
20

9

.540.

.250.

.851.

. 9 1 6 .

. 9 2 8 .

.122.

. 0 9 1 .
247.
81.

860.
.405.

00
00
6 6
82
00
50
18
13
00
00
00

Breakages

Plug 4 sxs x $16.05 = $ 64.20
Myca (f) 1 sxs x $18.00 = $ 18.00
Myca (c) l sxs x $18.00 = $ 18.00
Bicarbonate 7 sxs x $25.00 = $175.00
Soda Ash 2 sxs x $19.01 = $ 38.02

$313.02

$ 128.293.29



IMCO SERVICES B.V. - 69 -

BP Petroleum Development Norway
Well 35/3-2

Total Material Usage

Product

Barite
Barite
Gel
Gel
Caustic Soda
Drispac Reg
Drispac SL
Soda Ash
Bicarbonate
RD-555
Thin
Soltex
Poly Rx
Alm. Sterate
Foamban
Deafoamer
IMCO MD
Lubrikleen
CMC LoVis
My ca (c)
Myca (f)
Plug
Lime
Sapp
IMCO Spot

Unit Unit Cost Total

1244
210
281
858

1003
350
378
110
36

1390
267
90

809
10

' 20
l
8

29
74
340
332
14
26
5

120

m/1
sxs
m/t
sxs
sxs
sxs
sxs
sxs
sxs
sxs
sxs
sxs
sxs
sxs
drm
drm
drm
drm
sxs
sxs
sxs
sxs
sxs
sxs
sxs

$$$$$$$$$$$$$$$$$$$$$$$$$

135
6

330
15
14
152
158
19
25
18
20
70
65
81
105
518
430
627
61
18
18
16
4

91
45

.00

.40

.00

.00

.58

.00

.07

.01

.00

.50

.50

.00

.02

.00

.00

.00

.00

.00

.70

.00

.00

.25

.75

.31

.00

m/ 1
50 kg
m/t
50
25
50
50
50
50
25
50
50
50
20
5
55
55
55
25
25
25
25
50
50
50

kgkglb
lbkgkg
kg
lb
lb
lbkggalgigigikg
kgkgkgkgkg
lb

$
$
$$$$$$$$$$$$$$$$$$$$$$$

167
1

92
12
14
53
59
2

25
5
6
52
2
3

18
4
6
5

5

.9 4 0

.344

.730

.870

. 6 2 3

.200

.750

.091
900

.715

.473

.300

. 6 0 1
810
.100
518

.440

.183

. 5 6 5

.120

. 9 7 6
227
123
456
.400

.00

.00

.00

.00

.74

.00

. 4 6

.10

.00

.00

.50

.00

.18

.00

.00

.00

.00

.00

.80

.00

.00

.50

.50

.55

.00

$ 543.459.33


