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b.3PTK IIITISVAL

0 - 1360

1360 - 5035

5035 - 9651

9651 - 10260

10260 - 11165

11165 - 14858

14858 - 15256

15256 - 16000

V/KIGHT'

PP£

9.2

9.9

1 1 . 0

12,0

12.8

13.5

15.7

14.0

VISCOSITY

s e c . M.P .

42

44

47 .

48

46

48

53

48

V/ATER LOSS

cc API

50

9.0

6.5

6.0

5.0

4.5

4.5

5.5

FANN PHO: ivRTIJw

APP PLASTIC YIELD

VISC VISC PT

_

"""

25 16 18

45 32 26

30 23 14

30 22 . 16

50 40 20

43 32 18

52 42 16

GELS

0/1Omin

-

3/45

3/26

2/20

2/25

1/15

1/32

3/16

AL1CALINITY
pH pP

9.0

10,0 2.7

9.0 2.3

9oO 2.5

10.0 3.5

9.0 ' 0.8

12.5 5.2

SOLIDS

15.0 |

13.0

17.0

22.0

24.0

-

. 33

C l

ppm

-

22,000

23,000

24,000

29,000

34,000

34,000

180,000

Ca + I',

. PP"'.

-

1200

380

400

400

N i l

400

1 6 0

; »_ _ . ... _



2.06 CHBiilCAL CONSUMPTION WELL 1/3-1

From 6/7 To 11/11/68

Barytes

Salt gel

;:ogcogel

Lxsr.e

Spersene

XP-20.

1 CI . IC . (L .V. ) .
ci.:c (ii. v . ;

Caustic Soda

Soda-Ash

Dr i l l ing Detergent

T.iagcoiiol

:;y_Lo-Gel

Mica .P / C

,;ut Plug P +.:yc.
Cell-O-Seal
Kwiic Seal

Salt

- Lit Lubé

" Pipe Lax"

Tia Seal 11

•JG2AL I'luT) CHEMICALS

E3PTH OP V/SLL

DAIS DKLLLIKC-

1.IUD COST / PT

I-.7JD COST/DAY

sacks

sacks.

sacks

sacks

sacks

sacks

sacks.
sacks

sacks

sac;cs

druuis

drums

sacks

SciCi.CS

sacks

sacks
sacks i

I
sacks

idrums
i

drur/is
sacks

i

i

MUD CIEE2.1ICALS C0IISUIÆ2D: !

CHEMICALS V/ASTBD OH LOST :

.TOTAL CliEMICALS CONSl13D !
ji
(

uiriT

100 lbs

! 80 lbs

100 lbs

25 kg

50 lbs

50__lbs

56 lbs
56 lbs

112 lbs"

112 lbs

55 gal

55 gal

56 lbs

56 lbs

25 kg

28 lbs
40 lbs

50 kg

55 gal

55 gal

80 lbs

16000'
126

a 23.24
5 2905

« 371,839

v? 3,260

0 375,099

i i ' 0 1 AL
j CONSUMPTION

65912

• 1743

J 3731
I 786

: 4400

I. 2053

! 1375
: 225

• 5 4 0

•' 9 7 4 "

! 85

: 37^
; 297

: 370/230

150/240
! 285

! 6 7

\ 1256

; 107

. 39

i
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i

i

i

|

i

i

i

!

\
i

i

j

i

UNIT
COST

3.

4.

3 .

1.

9.

9.

12.
17.

9.

" . 5 .
242.

325.

7.

5.

7.

14.

2 .

126.

3 7 5 .

9.

& .;

0 0 :

.i -

67 ;
2 . 5 . . . _ ; .

375. i

33
i

28
64 :

94' '"•"

OC .

0 0 !•

26 !

1 1 ' i

69 i

38

00
39

16 :

39

CO

2 9 ' '
1

r

TOTAL
COST. $

197.736

8,140

_ 12,126

1?474

41,272

19,791

16y C85
3;' 969

' ~ 5 , ^ 6 8 '

4,943

20,570

12,197

• " " 2 , 1 1 2

3,414

3,100

1,140
998

2,715

13,524

362 ~

371,639



2.03

Three drill stem testa were carried out.

y.o. 1

11 Data

Depth, of well

Plugged back

•uestea.

16000'

15095'

15038'.

15O3S' - 15095' Open hole 3-7/8"

Lov/er Cretaceous Limestone

T Assembly

BT Pressure recorder (15000 psi - 12 hr clock)

Perforated tail pips (i5')

VI\ safety joint

Hydraulic jar

13T pressure recorder (15000 psi - 24 hr clock)

DCI? valve

Handling sub and choke manifold

4-3/4" d r i l l co l la rs ("114')

Impact r&vcrsinj sub

4-3/4" x 2-1/4" d r i l l col lars (342')

3;i" I? 13-3 l b s / f t d r i l l pipe to surface

control head and v/rao around -i»(JL*iJ,^. \J-i- v*-

H2TC packer set in 7" casing at 14912'

Sotten choke 5/i-" • Surface choke £•"

Cushion 10000' (72 bbl) 16.2 lbs/gal mud.



Times .

1st f lov/ing period 15 rains

1st closed in period 30 mins

2nd flowing period 15 mins

2nd closed in period 15 mins

Due to depth and hole deviation (18°) it was difficult to tell

when the tool was open or closed. The upper B.T. chart indicated

that the tool had in fact been open 3 times for a total of 45 mins.

Recovery In Pipe

10.000' (72 bbl) mud cushion'

100" (0.74 bbl) gas cut mud - weak fluorescence
•&•-.

B.T. Pressure Recorder Charts

Final interpretations, of B.T. charts from Halliburton are

enclosed.

Results

Total inflow in 45 minutes = 0.74 bbl

,ie 0.99 bbl/hr with a drawdown of 4 000 psi.

This is equivalent to å gas flow at surface of about 40 MC?D.

(Check:- from pressures observed during the second flow period,

inflow rate = 0.76 bbl/hr assuming that 16.2 ppg mud enters the

drill collars.) . •

For condensate flow in the formation:-

Transmissibility -. = 1.13 md ft/cp

Indicated Flow Capacity ="" - 0a11 md ft (taking h- = 0.1 cp)

Average Effective Permeability = 0.002 md

Theoretical P.I. , = 1.28 x 10"3 BPD/psi

Observed P.I. = 5.9 x 10~3 BPD/psi .

Extrapolated Formation Pressure = 12790 psi.

Thus it appears that damage is negligible and that the low flow

rates are due to tight formation. .
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D5T No. 2

Well Data

Depth of well

Plugged back

7" casing shoe

Intervals tested

160001

15095*

15O381

14972' - 14980
15004' - 15O2O
15027' - 15032

O
1 )•'J

Perforations
in 7" casing

Formation

15038' - 15095' Open hole 5 7 /3"

Lower Cretaceous Limestone

DST Assembly

Anchor shoe

4-3/4" drill collars (143!)

BT pressure recorder (15000 psi - 24 hr clock)

Perforated tail pipe (15')

Expanding shoe wall packer

VR safety joint

Hydraulic jar

BT pressure recorder (15000 psi - 24 hr clock)

Kydrospring tester

DCI? valve

Handling sub and choke manifold

4-3/4" drill collars (1141)

Impact reversing sub

4-3/4" drill collars (256')

3-g" IP 13.3 bbi/ft drill pipe to surface

C3 control head and wrap around manifold

Expanding shoe wall packer set at 14920'

3ottom choke 5/8". Surface choke -g-"

Cushion 10000' (72 bbl) mud 13.0 lbs/gal, 110000 ppm Cl.

L'inies

1st flowing period 20 mins

1st closed in period 60 mins

2nd flowing period 120 mins

2nd closed in period 120 iins



Recovery In Pipe

5400' (40 bbl) mud

7000' (50 bbl) gas and gascut mud with 0 to 10$ condensate

12400'

Salinity of mud 110000 - 150000 ppm Cl.

B.T. Pressure Recorder Charts —

The stylus of the upper BT failed to make contact with the chart.

A final interpretation of the lower chart is enclosed.

Results

As the extrapolated formation pressure obtained from the build up

curves was unreliable it was necessary to use the formation pressure

obtained from DST TSo. 1 (12790 psi) for evaluation (ie m = 3490 psi/

cycle).

• Total inflow during 140 minutes = 17.8 bbl fluid

ie maximum production rate •= 7.15 bbl/hr

which is equivalent to about 234 MCPD gas at atmospheric conditions.

(Check:- assume that condensate (sg. 0.72) flows in the formation,

then the inflow rate calculated from the pressure increase at the end

of the second flowing period = 4.12 bbl/hr which is in reasonable

agreement with the above estimate.)

Then for condensate f lov/ in the formation :-

Transmissibility = 19.9 md ft/cp

Indicated Flow Capacity = 1.99 md ft (assuming
K =0.1 cp)

Average Effective Permeability At

Perforations = 0.031 md

Theoretical P.I. = 54 x 10~3 BPD/psi •

Observed P.I. = 31" x 10~3 BPD/psi

Thus the damage ratio is less than. 2 indicating negligible damage.

The formation at the perforations has appreciably higher permeability

than that of the open hole. This is as expected on the basis of Sonic

cycle slapping.
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-PST Ho. 3

Well Data

Depth of well

Plugged back

7" casing shoe

Interval tested

Formation

160001

11080' .

15038' . ;

15038'

11008 - 11023 (Perforations in 7" csg)

DST Assembly

BT Pressure recorder

Perforated tail pipe

ETTS packer '•'"' .

VE Safety joint

Hydraulic jar

3T Pressure recorder

Eydr.ospring tester

DCIP valve

Handling sub and choke manifold

4-3/4" drill collars (1141)

Impact reversing sub

4-3/4" x 2-1/4" drill collars . (342')

3i" IF 13.3 lbs/ft drill pipe to surface

CB control head and wrap around manifold

(8000 psi - 24 hr clock)

(15')

(8000 psi - 24 hr clock)

STTS packer set in 7" casing at 1O96O1.

Bottom choke 5/8". Surface choke •§•".

Cushion 7000' (50 bbl) water, 2000 ppm Cl.

Times

1st flowing period 20 mins

"it closed in period 60 "

2nd flowing period 25 "

2nd closed in period ,45 "

> rr v> ~ '



Recovery In Pipe

940' (7 bbl) water cushion

5800' (43 bbl) strongly gas cut v/ater cushion

4220' (29 bbl) strongly gas cut mud with slugs of gas and
' condensate.

(Last stand above Hydrospring had a weight
of 8.0 ppg, salinity 170,000 ppm Cl.)

B.T. Pressure Recorder Charts

• Final interpretations from Halliburton are enclosed.

Results;

When pulling pipe an apparent gain of 29 bbl was observed^ Since

gas cutting occurred throughout most of the fluid column in the drill

pipe it is probable that this figure is an upper limit for inflow.

Rate of inflow = 29 bbl. in 45 minutes = 39 bbl/hr.

At surface condition this is equivalent to 1000 MCPD.

Assuming there is condensate flow in the formation (sg 0.72) then a

check on the above estimate is provided by the pressure increase on

the upper BT gauge during the second flow period. This is equivalent

to about 40 bbl/hr. The agreement is good in view of the assumptions

made.

Transiaissibility

Indicated Plow Capacity

Average Effective Permeability

Theoretical P.I.

Observed P.I

Extrapolated Formation Pressure T s

Damage is negligible.

= 286

28

1

= 323

= 405

= 7662

.6

A
X

X

md ft/cp

md ft

md

10-5

IQ"5

psi

; (assuming
p» = 0.1 cp)

BPD/psi

BPD/psi

* « . ,

ff ote:

In the above estimates a value of 0.1 cp has been taken for the

viscosity of the formation fluid. This is arbitrary and to that extent

the calculated flow capacities and permeabilities are uncertain.

Pressure build up plots have been made on the assumption that the

effective flow in the formation may be analysed as for a liquid.

,- \ ,
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