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TEST

OBJECTIVE:

Perform a D.5.T. of 8 Hours through test equipment
on the formation Mt. Clark (Lower) in the Tweeaed
Lake Area for the well (Tweed lLake M-47).

Monitor surface tubing, tubing temperatures,

and gas flow rates. Methanol was injected to

stop hydrating problems in the flow line and choke.
Hydrates were indicated by the increasing well
head pressure with decreasing flow rates.

A amall amount of water was produced and dumped
into a barrel. Measurement of barrel indicated
13.4 inches. This amount of water is approximately
.083 M3.

High pressure gas samples were taken and sent to
Core Lab in Calgary for analysis.

The following cummulatives were produced through
the separator only:

sas: 16,896 .9 M3
Water: LO83 M3
0il / Condensate: 0.00 M3

LLater 170 Meters of drill string was recovered
with 74 Degree API condensate in it.



OTIS. ENG‘INEERING‘CO. L1D.

PRESSURE CONTROL SERVICE EQUIPMENT
PRODUCTION TESTING
TELEPHONE 403 - 275-1300 - TLX 038-22642
7211 - 8th STREET N.E.. CALGARY, ALBERTA T2E BA2
MAILING ADDRESS:

BOX 3037, STN. B, CALGARY, ALBERTA T2M 4L6E «

March 26, 1985

Petro Canada .Ltd.
150 - 5th Ave. S.W.
Calgary, Alberta

Attention: Ron Boocock

Re: Tweed Lake M-47 Well Test RepOrtv
Dear Mr. Boocock;

As you requested | have provided the information required on the following
items: 1) Well test report conversion factors, 2) Average flow rate :-

flowing through "the separator, :. 3) Absence of surface recovery of
condensate found in the bottom of the test string.

1) Well Test Report Conversion Factors

These are the factors used in all Otis well test reports, standard and
ODAS: - ' '

1 psi = 6.894757 Kpa

1 Bbl = 0.1589873 M3
] MSCFD = 28.32784881 M3
1/6L tnch = 0.3969 mm
2) Average Flow Rate
® 1.75'" orifice - 21:52 - 22:55 Hrs. Feb. 19/85

Separator cumulative gas = 3777.75 M
(133.358 MSCF)

@ 1.50" orifice - 22:55 - 03:04 Hrs. Feb.‘19-20/85.

- Separator cumulative gas = 13,119.11 M3

(463.117 MSCF)

- Average separator rate = 77,985.5] M3/D
(2.753 MMSCF/D)

A HALLIBURTON COMPANY
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3) Absence of Condensate in Separator After Recovering Condensate in
Tool String

Usually this is the result of gas flow rate being insufficient to
overcome the friction factors inherent in continuous removal of liquids
from the wellbore. Here at Otis we base our minimum clean-up flow

rate calculations on the work done by Turner, Hubbard and Dukler,

found in JPT, November 1969. The calculations, using Tweed M-L47

fluid data, is as follows: .

3.06 P ng_
T, '

Qq (MMSCF/D)

5.%7 (67 - 0.0039 p/2)°°2°, ft/sec.

(0.0039 P/z)0.5

Vg (water)

)0'25,.ft/sec;

Vq (condensate) = 4.02 (43.6-0.0039 P/Z
o - (0.0039 P/2)0-5

Where: A = flow area of conduit, ftz
P = wellhead pressure, Psia ,
Qg = minimum gas flow rate required, MMSCF/D
T = wellhead temperature, °rR

Z = gas deviation-factor evaluated at
wellhead conditions.

Naturally, various assumptions were made in deriving the equations for
simolification. Among ‘them are gas gravity = 0.698, condensate gravity =
71° APl fluid properties remain constant throughout the test string.and
friction factors of the flow conduit are equal throughout the string

and the same as standard APl tubing. Using the equations above | ran
through a number of cases involving the flowing data from the Tweed

Lake M-47 well test to see if the flow rates were sufficiently high
enough to remove liquids. The results are on the attached computer print
out. VWhat: they show is that the actual flow rates were slightly higher
than the minimum required. No average internal flow |.D. was given

so a 3.826'" 1.D. for L4.5" drill pipe was used in the calculations. A
higher averace flow |.D. than was used would necessitate a larger minimum
flow rate for cleanup. Likewise using drill pipe with a larger

friction factor than was used by Turner et al in coming up with their
simplified equations would necessitate a larger minimum flow rate.

So it is entirely possible the flow rates achieved were just too small
and prevented liquids from being lifted to surface even though the
sample runs shown here indicate some liquid should have been lifted to
surface during the early part of the test.

It must be emphasized that the work done by Turnal et al is based on
the average observations of field data from a series of wells. For
most wells the theory can work quite well but in some cases a signifi-
cant amount of error could be involved. The only way one could ensure
that the least amount of error was involved in the calculation for
minimum gas flowrate would be to use a wellbore simulator. This method
allows one to study multiphase flow behavior with a minimum amount

of assumptions being made.



_3-.
I f you have any further questions please do not hesitate to contact
me .
Yours truly,

OTIS ENGINEERING CO. LTD.

Mk

Mark Juskiw
Field Engineer

MJ: jpf



CALCULATION FOR MINIMUM FLOW RATE TO REMOVE LIQUIDS FROM WELLEORE

REF: TURNER,HUBBARD, DUKLER - JFT NOV.,l?é? 5

AVERAGE TURING I.D.
ASSUMED CONDENSATE GRAVITY.

. 826 INCHES
71.0 DEG AFI

SURFACE FLOWING FRESSURE = 515 PSIA
SURFACE FLOWING TEMFERATURE =19 DEG F
SURFACE GAS GRAVITY = ,698
Z-FACTOR AT SURFACE = .85

MINIMUM GAS RATE TO REMOVE LIGUID

2. 04786253058 MMSCF /DAY

SURFACE FLOWING FRESSURE = 540 FSIA
SURFACE FLOWING TEMFERATURE = G5 hEs ok
SURFACE GAS GRAVITY = .498
Z-FACTOR AT SURFACE = .84%5
AVERAGE TURING I.D. = 3.826& INCHES

ASSUMED CONDENSATE GRAVITY 71.0 DEG AFI

MINIMUM GAS RATE TO REMOVE LIGUID 2.10152241872 MMSCF/DAY.

3.824 'INCHES -
71.0 DEG APT

AVERAGE TURING I.D.
ASSUMED CONDENSATE GRAVITY

SURFACE FLOWING FRESSURE = 5&0 PSIA
SURFACE FLOWING TEMFERATURE = 23 DEG F
SURFACE GAS GRAVITY = 698
ZI-FACTOR AT SURFACE = L8358

I

MINIMUM GAS RATE TO REMOVE LIGUID 2. 13343106173 MMSCF /DAY

615 FSIA

AVERAGE TURING I.D.
ASSUMED CONDENSATE GRAVITY

I.826 INCHES
71.0 DEG AFI

SURFACE FLOWING FRESSURE =

SURFACE FLOWING TEMFERATURE = 23 DEG F
SURFACE GAS GRAVITY = .698. .
Z-FACTOR AT SURFACE ='.82 °

MINIMUM GAS RATE TO REMOVE LIQUID 2.2518F0146418 MMSCF /DAY:




REF: TURNER;HUBBARD;DUHLER = JFT NOV., 1969

SURFACE FLOWIMG FRESSURE
SURFACE FLOWING TEMFERATURE
SURFACE GAS GRAVITY
I-FACTOR AT SURFACE

AVERAGE TURING I.D.

. ASSUMED CONDENSATE GRAVITY

"MINIMUM GAS RATE. TO REMOVE LIGUID

SURFACE FLOWING FRESSURE
SURFACE FLOWING TEMFERATURE
SURFACE GAS GRAVITY
ZI-FACTOR AT SURFACE

AVERAGE TURING I.D..
ASBUMED CONDENSATE GRAVITY

MINIMUM GAS RATE TO REMOVE LIGUID

SURFACE FLOWING FRESSURE
SURFACE FLOWING TEMFERATURE
SURFACE GAS GRAVITY
Z-FACTOR AT SURFACE
AVERAGE TURING I1.D.

ASSUMED CONDENSATE GRAVITY

MINIMUM GAS RATE TO REMOVE LIGQUID

SURFACE FLOWING FRESSURE
SURFACE FLOWING TEMFERATURE
SURFACE GAS GRAVITY
Z-FACTOR AT SURFACE

AVERAGE TURING I1.D.

ASSUMED CONDENSATE GRAVITY

MINIMUM GAS RGTE TO REMOVE LIQUID

1 R I I

it

Bonon oo

650 FSIA

2% DEG F

. 698

.81

2.826 INCHES
71.0 DEG AFI.

2. 32633135298 MMSCF/DAY ...

690 FSIA

2% DEG F

. 698

-8 1

T.826 INCHES
71.0 DEG AFI

2. 40828031935 MMSCF /DAY

725 PSIA

27 DEG F

. 698

.79

3.826 INCHES
71.0 DEG API

2. 48084849555 MMSCF /DAY ... ..

760 FBIA

23 DEG F

. 698

.78

Z.826 INCHES

71.0 DEG AFI

2.5527211292 MMSCF/DAY
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0'“3 SEQUENCE OF OPERATIONS

TEST NUMBER i R|GTA';;_ o R e o e R Nl iR ’7 PA&E ] 7°F7 i
|
g, R s, R T oy ATCO # 76 S Vs L B a1
CUSTOMER IWELL NAME OR NUMBER FIELD lAREA :
| "PETRD CANADA INC. | TWEED LAKE M-47 TMEED LAKE. =& | N
CUSTOMER REPRESENTED BY OTIS TEST SUPERVISOR i
i TIM GORMAN ;- { ED SWETMAN R g8
i DATE TIME OPERATIONS ?
A T e e ¥ S RER % |
SFEB4B | 1300 ARRIVE ON LOCATION |
2 VT T S e Mt
85FEBI19 1726 | TOOL OPEN FOR PRE FLOW D.S.T. #4 el Y S o . WA L
g :
R e el DL W el T R e A WEANSRRIG, . e SNCIN U
s 4
; {952 DOMN HOLE SHUT-IN PRESS. = 12,757 kPA / OPEN TOOL FOR FINAL FLOW
5 5
| 1 49831 = GAS TO SURFACE / RIG FLOWS WELL TO PIT . ‘
1‘ 1 Tvv ] 77 07 S [ Voo 0 F i 7“‘:
b 2452 SWITCH RIG MANIFOLD TO FLOW THROUGH TEST EQUIPMENT A nes i
{7 | 7|
:_4_,_ LYNES 2 IN. CHOKE OPEN / CONTROL FLOW THROUGH i IN. HEATER CHOKE |
8 8
e 2230 SET CHOKE AT 38/64 / WITH A 1.7% ORIFICE PLATE
9 9
\
| ppas INJECT METHANOL DOWN TURING 3 Ly G R gy e g
10 10
e:zssi CHANGE ORIFICE PLATE TO 1.% IN. L S i
1 1
2345 METER FROZE 7/ BLOW DOWN LINES o
12 12
| | 2400  H.P. CAB SAMPLE TAKEN & 6230 T . e B M P i AR Sl s U e L
13 13
BSFER20 | 0438 ROCK CHOKE / SUSPECT HYDRATES IN FLOW LINE OR AT CHOKE R NG S e
14 14‘
| o152 | ZERO METER AND ROCK CHOKE s Sa 33 AT AL
15 151
e T eRRRT TR T T T T v e AR e e R O e
16 16
0208 PUT STEAM ON CHOKE / SUSPECT HYDRATES A AR gl . b T
17 17
|
0242 ZERO METER AND ROCK CHOKE L2 0l 0 AL O b £t T
18 1.}
0253 ZERO METER AND ROCK CHOKE 3 i S il
19 19|
0255 | H.P. GAS SAMPLE TAKEN # 443% het |




RIG NAME [Pace oF |

& | _ATCO % 76 o a| @

CUSTOMER NWELL NAME OR NUMBER iFIELD ’AREA

_PETRO CANADA INC. | TWEED LAKE M-47 | TWEED LAKE

CUSTOMER REPRESENTED BY No'ns TEST SUPERVISOR

4,,,TIM”GQRMAN [ __ED SWETMAN
DATE . TIME OPERATIONS

TEST NUMBER

OEC-872B itk ‘ONEi -

1 | ot 1

BSFEB20 | 0256 RIG CREW SHUT-IN WELL / END OF TEST

‘ LA e

2 | | 2

4854 RELEASED PACKER / REVERSE CIRCULATE 3

3 o .

| 4884 | _ EQUIPMENT

|a
‘

_ P.T. #3 = SWEET SERVICE 2 PHASE VERTICLE 1440 PSI W/P
9 MMCFD- 2%0 BPD TOTAL LIQUID C/W 3 IN. METER RUN
D s e | _C/W 2 IN. SCH 80 FLOW LINE / 2 IN. SCH 40 FLARE LINE / i IN. PROD.

4 MILLION BTU HEATER AUXILIARY HEATER 3000 PSI W.P. C/W i IN. THORN

_ HILL CRAVER CHOKE o By L

— oA W RS - - S —
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n'“s TEST RESULTS

. TEST NUMBER WELL NAME OR NUMBER AREA RATE/BUILD-UP NUMBER DATE (DAY MO VR) PAGE OF
OTIS OEC—865-1-B I
i TWEED |LAKE M-47 o i L 9FERES i e
|cusTomERr OIL GRAVITY @60°F (®API) | GAS SPECIFIC GR(:\II'I‘T: 5 INTERVAL TESTED | ) |STANDARD CONDITIONS
PETRO CANADA IN 0 0000 4006-4055  Ft| §4 45 PrEsspgj b0 TEMe
BRI et | Wnier | b | e | Peiseer | roses | wntoer | werssae | acveeee | e Eﬁ“‘—f— won wet
TIME TEMP. @ Qg Qo RATE hbl
HEE | 0 tﬁﬁL) um;j
f&&& MOURS) Insig | F|64th |psig |Ft psig|Ft F | mscf/d _bb1/d | bhl/d amsct | bbil Mtﬁc, 1
i% GAS TO SURFACE / RIG |FLOWING| WELL TO PIT
953 | 0.0 0 0| 0.0 :
19 | SWITCH RIG MANIFOLD TO FLOW WELL THRU EQUILR .
3152 2.0 0 0 0.0 5
i9 OPENING GAUGE = 0
2452 0.0 0, 0 0.0
e | | g
2230 .6 500 23| 38.0| 440 3023.43  0.00, 000, 0.000 0.00 0,00 ]
19‘ ‘ 3 ‘ INJECT METHANOL DOWN | TUBRING
;?245‘ 21 S25| 23| 38.0| 440 308G /I 0.00 0. 00! 0. 000 000 000
i9 | CHANGE ORIFICE PLATE |TO 4 .50 | INCHES ' .
2265 | § 0| 25| 23| 38 0
" 49| }
£300 | 1.4 S08| 23| 38.0 | 420 2035 98 0.00 000 0.000 0. 00 000 g
19 i
2346 | § 4| S43| 23| 38 0| 435 2807 42 000 000 0.000. 0.00. 0. 00 :
i9 “
2330 [ § 6T SO0 231 38.0 ! 435 2850 74 0.00 0. 00/l 0.000 0. 00 0. 00
19 | METER FROZE / BLOW DOWN DOWN LINES =
2345 | 1.9 S03 23| 38.0 | 435 28346 29 0.00 000! 0.000! 0.00! 0. 00
19 | | H.P. |GAS SAMRLES TAKEN #6230 3
2400 | 2.4 | S48 | 49 38.0 | 480 2779 .34 0.00 0.00 0 000/ 0,00 0. 00
20 | i DUMP ([WATER FROM SEP. |[INTO RAR. / 13/4in = 083 M3 %
0030 | 2.6 S45| 49| 38.0 | 480 R770 4% 0.00 000l 0.000 000 000 o
20
;'9100 3.4 ‘ S49 | 19 | 38.0 | 47% 2697 _HA 0.00 0.00!0 0. 000 000 000
20 5 14
0430 | 3.6 | 603 19| 38.0 470 2659 .04 0.00 0.00] 0.000 0.00 0.00
20 ROCK (CHOKE / |SUSPECT |[FREEZING IN FLOW LINE “
0438 | 3.8 603 19| 38.0
® 20 ZERD [METER AND ROCK CGHOKE %
0452 | 4.0, 603 49| 38.0
I TOTAL WELL EFFLUENTS PRODUCED
FLOW TIME FLOW TIME NUMBER FLOW TIME/END NUMBER
FROM TO FOR RATE FOR TESTUP TO OF

E}S( ) OlL ( ): WATER ( ): GAS ( ): oIL ( ): WATER ( )
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s TEST RESULTS

TEST NUMBER WELL NAME OR NUMBER AREA RATE/BUILD-UP NUMBER DATE (DAY MO YR) PAGE OF
s i e i TWEED LAKE M-47 - i 2OFERBS 2 2
CUSTOMER OIL GRAVITY @60°F (°API) | GAS SPECIFIC GR(:\II'I‘T: 0 INTERVAL TESTED | ) |STANDARD CONDITIONS
PETRO CANADA IN 0 4H98 40046-40% Evl A ) @ TRESS ey L) TEMP ¥
W e | Peisswe | iy | st [aeswee | remswie© | we e | e aee | octoeae | mam 9;,”5”‘— win win
TIME TEMP. @ Qs Qo RATE bbl
TIME n e’ )
24 HR A = _hb_l
: 8L5%k) | mours) psig | F |64th |psig Ft psig Ft F mscf/d | bbhl/d | bbl/zd |“Mmsct (E_b 1 me;,u) :
=0 H.P. |GAS SAMPLES TAKEN #6206
z02300 4.1 67% | 19| 38.0 :
ol PUT STEAM ON|CHOKE 7/ [POSSIELE HYDRATES
:0208 4.3 675 419 38. 0 .
20 ZERO METER AND ROCK CHOKE
02201 4.9 675 19| 38.0
' oap 3
forr
0230 4.6 740 | 49| 38 .0 | 4460 A=V - b 000 0. 00 0. 000 0. 00 000 g
20 X‘ WATER ACCUMMULATED REMAINED THE SAME AT .083 M3
‘0300; S.40 742 | 49| 38 G| 470 2R94 44 000 000 0000 0. 00 000 2
20 | ‘ ZERQ |METER AND ROCK CHOKE ¥
70301 T & 0 { 0.0 -
a0 H.P. |GAS SAMPLE TAKEN #143%
.0303 5.2 ] 1 0.0 ;
a0 RIG CREW SHUT-IN WELL 7/ END OF TEST
‘0304 5.2 0 0 0.0 z
10 } 10
11 1
12 ; 12
13 13
14 [ 14
s B 15
ff 16
SR
,._ TOTAL WELL EFFLUENTS PRODUCED
FLOW TIME FLOW TIME NUMBER FLOW TIME/END NUMBER
FROM TO FOR RATE FOR TEST UP TO OF
GAS ( ). QOIL ( ): WATER ( ): GAS ( ) QIL ( )i WATER ( ):




Test Results
—Metric
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o-ns TEST RESULTS

s TEST NUMBER WELL NAME OR NUMBER AREA RATE/BUILD-UP NUMBER DATE (DAY MO VR) PAGE OoF
OlS.  |— 1 TWEED LAKE M-47 - 1 19FERES i| 2
CUSTOMER OIL GRAVITY @60°F ('A'l) GAS SPECIFIC GRAVITY INTERVAL TESTED ( ) STANDARD CONDITIONS
PETRO CANADA INC. 0.0 0.0000 """ 7"|1224-1236  M|101.01 ,mess kPa 16 G L
DAY |G | TR | M | A M © | welege | airbeane | ocrovare | o AN - "
TIME il 0 g O e O M3 ( M3 ) M3
(2136)  wouns) (kPag | C | mm |kPag | M kPag | M C |M3/d M3/d | M3/d | % M3 M3 M3
19 | GAS TO SURFACE / RIG FLOWING WELL TO PIT v
1953 0.0/ o] of o.0
T 19 SWITCH RIG MANIFOLD TO FLOW WELL THRU EQUTP. :
2i52| 2.0 0| 0| 0.0 . 1
1Y | OPENING GAUGE = 0 | .
2152 0.0 0| 0| 0.0 |
TS ‘
2230 .6 | 3447 -5 | 15.1 (3034 85647 | 0.00, 0.00| 0.000 0.00, 0.00
519 | INJECT METHANOL DOWN TUBING : :
2245 .9 | 3620 | -5 15.1 3034 87445 0.00| 0.00 0.000 0.00  0.00
19 = CHANGE ORIFICE PLATE TO 1.50 INCHES | :
2255 | 1.0 | 3620 | -5 | 15.4 |
Lo B L
2300 1.1 3503 | -5 | 15.1 2896 80337 0.00, 0.00| 0.000 0.00, 0.00
8 19 [ | o L]
2315 1.4 | 3537 | -5 | 15.1 2999 79520 |  0.00| ©0.00, 0.000 0.00 0.00
19 ;
2II0| 4.6 | 3447 | -5 | 15.1 2999 80756 0.00, 0.00 0.000, 0.00] 0.00
METER FROZE / BLOW DOWN DOWN LINES "
2345 1.9 | 3468 -S| 15.1 2999 80346,  0.00| 0.00, 0.000 0.00| 0.00
iy f H.P. [GAS SAMRLES TAKEN #6230 W
2400 2.4 | 3778 -7 | 15.1 (3309 78732| 0.00| 0.00| 0.000 0.00, 0.00
w20 DUMP (WATER FRUM SEP. |INTO BAR. / 43 4in =.083 M3 E
0030 | 2.6 3758 | -7 | 15.1 |3309 78484 | 0.00| 0.00| 0.000 0.00] 0.00
13 du % 13
0100 | 3.4 | 3785 | -7 | 15.1 3275 76418 0.00, 0.00 0.000, 0.00, 0.00
WA . 14
0130 | 3.6 | 4158 | -7 | 15.1 |3241 75325 | 0.00 0.00| 0.000| 0.00 0.00
w2 ROCK [CHOKE / [SUSPECT [FREEZING IN FLOW LINE D
0138 | 3.8 | 4458 -7 | 15.1
w20 ZERU [METER AND ROGK (HOKE .
0152 4.0 | 4458 | -7 | 15.1

TOTAL WELL EFFLUENTS PRODUCED

FLOW TIME FLOW TIME NUMBER FLOW TIME/END NUMBER

FROM T0 FOR RATE FOR TEST UP TO OF

GAS ( ): OlL ( )t WATER ( ¥ GAS ( ): OIL ( ) WATER ( B
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0-“3 TEST RESULTS

! TEST NUMBER WELL NAME OR NUMBER AREA RATE/BUILD-UP NUMBER DATE (DAV MO Vﬂ) PAGE OF

OllS em— {1 TUEED LAKE M-47 — i 20FERSS | 2| 2
CUSTOMER OIL GRAVITY @60°F (°API) | GAS SPECIFIC Gn(:\llll.Tll i INTERVAL TESTED | ) |sTaANDARD conbpiTIONS
PETRO CANADA INC. 0.0 6980 1224-1236 M 404.0% eeess.kPa §6 7ens T

DAY FLOW OR | WELL HEAD WELL CHOKE SEPARATOR BOTTOM HOLE BOTTOM CORRECTED CORRECTED WATER B M3 WOR WER

‘:'uulté" PRESSURE r::g SIZE PRESSURE PRESSURE @ Hﬂl!éﬁ.'. BAS ﬂoﬂ' RATE oL Fla' RATE :liﬂr: GOR M3

TIME 0 0 : ) 0 M3 ( M3 { M3
(2¢55) | woursi (kPag | € | mm |kPag| M kPag| M C | M3/d M3/d | M3/d ™ M3 M3 M3
-1 H.P. GAS SAMPLES TAKEN #6206 '
0200 4.1 4654 -7 15.1
L PUT STEAM ON | CHOKE / POSSIBLE HYDRATES :
208 4.3 4654 -7 15.1
1) | ZERO |METER AND ROCK GHOKE :
0220 4.5 4654 -7| 15.4 |
"y 20 | 4
V230 4.6 5402 -7 | 15.1 3172 72944 0.00| 0.00| 0.000 0.00 0.00
LT N WATER ACCUMMULATED REMAINED THE SAME AT .083 M3 :
0300 | 5.4 5416 -7 15.1 3244 73486,  0.00, 0.00| 0.000, 0.00] 0.00
« 20 | ZERO HETER AND ROCK GHOKE ‘
T 5.4 o/ o 0.0 |
FEA H.P. [GAS SAMPLE TAKEN #143% I 7
0303 5.2 0, 0 0.0 |
ez RIG CREW SHUT-IN WELL / END OF TEST | ,
0304 5.2 0, 0| 0.0
F i | 9
jf 10
iﬂ | —“ J I ]
"T’ T | 12
13 13
14 14
TE 15
‘jf 16

TOTAL WELL EFFLUENTS PRODUCED

FLOW TIME FLOW TIME NUMBER FLOW TIME/END NUMBER

FROM ' TO FOR RATE FOR TEST UP TO OF

GAS ( ): OlL ( ): WATER ( ): GAS ( ): QIL ( )i WATER ( ):
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UTls FIELD READINGS

Single Stage Unit TEST NO. |RATE NO. |WELL NAME OR NUMBER INTERVAL TESTED (FT.) oATE[DAY Mo, YR) | PAGE  OF
oEC — 905-1 i i TWEED LAKE M-47 4006~405% —I19FEBBS q &
CUSTOMER FIELD FORMATION COND./OIL METER SIZE METER/DIFF. RANGE
PETRO CANADA INC. TWEED LAKE MT. CLARK (LOWER) | = =weee (i) (2BtoL i 2120)
TEST UNIT DESCRIPTION (#, SIZE, ETC.) GAS PRODUCED TO GAS MEASURED WITH GAS METER RUN SIZE | DIFF., RANGE (INS. Hzo) STATIC PRESSURE TAKEN
P.T. %3 '_lm:un: rx—runz _14" I——IZ"CRITICAL FLOW PROVER 3. 068(|Ns) 0-200 _—|UPSTREAM mpownsfnzAM
TIME WELLHEAD DATA FLOW CONTROL GAS METERING OIL OR CONDENSATE METERING WATER METERING '
FLOW OR MANIFOLD | HEATER BAS COND. METER | 4y gy ol #1 TANK 0R
oAY ot neoe | T r:::s'::s e | oot °::;':E '::::;:E mess, | TEW. i i SPNE B | e, el ATy | WETER READING 1 HAa |
#2 TANK OR COND. METER #2 0IL BSW #2 TANK OR ’
:"'0'::"‘(. (HOURS) (PSIG) (°F) (PSIG) _|(B4th INCH) [64th INCH)|  (INS) (PSIG) (430 (°F) o 1:?2:?:1:: j:gs :1“;)8 00 [t " (%) :f*TS“OF:EBA::“ (%)
v 19 GAS|[TO SURFACE /7 RIG FLOWING| WELL TO PI 0.000 U.ﬁﬂ ; 6 0.0006] 0.00 U%%U 0.0+
17%3] 0.0 0 ] 0 0 0/0.000 0 0 0/ 0.000 0.00 0 0.000 0.0 0.00 0.0
2 19| SWITCH RIG MAWIFGL) TO FLOW WELL THRU EQUIP| fi.000 6.00 0 0.0000 0.00 g.00 0.0
21%2| 2.0 0 ] ] ] 0] 0.000 ] 0 0 0.000 0.00 0 0.000 0.0 0.00 0.0
s 19! OPENING GRUGE|[= 0 0.000 0.00 0. 000 0,00 g.aon 0.0 l
2152 0.0 0 ] ] 0 0l 0.000 ] 0 0 0.000 0.00 0 0.000 0.0 0.00 0.0
.« 17 .6P8 0.4a0 0] 0.000] 0.00 0.00 0.0
2230 b 500 23 0 0 38 1.7%0] 440 %6 443/ 0.000 0.00 ey ST 0.0 0.0
5 49| INJECT METHANDOL DOWN TURING . 698 0.00 g/ 0.000 0.00 g.a0 0.0s
2245 e Han| 23 0 0 AB 4.7%0) 440 H6 9% 0.000 0.00 0 0.000 0.0 0.00 0.0
e 19| CHANGE ORIFICE PLA E TO[1.50] INCHES 0.000 0§.00 0] 0.000f] 0.00 .00 0.0
2255 1.0 Sa% 23 0 ] 38/ 0.000 0 {0 0 0.000 0.00 0l 0.000 0.0 0.00 0.0
e 37 698 0.00 6/ 0.000 0.00 0.00 0.0
2300 4.1 508 23 ] 0 38| 4.%00] 4200 96 88/ 0.000 0.00 0 0.000 0.0 0.00 0.0
s A7 678 0.00 0 0.000 0.00 0.00 0.0e
231S| 1.4 51& 23 0 ] 38| 4.500| 435 96| 443/ 0.000 0.00 0 0.000 0.0 0.00 0.0
) 698 0.00 g6/ 0.000 0.00 0.00 0.0
2330 1.6 500 23 ] 0 38| 4.5%00| 43% 99| 443/ 0.000 0.00 0 0.008 0.0 0.00 0.0
o 19 METER FROZE /[BLOW| DOWN| DOWN|LINES . 6918 .00 0] 0.0000 0.00 0.00 0.0w
2588 §0Y S083| 23 ] 0 38(1.500| 435 98| 143, 0.000 0.00 0 0.000 0.0 o.0o0 n.o
n A9 H.P| GAE SAMPILES TAKEN #6230 698 0.00 g/o.000 0.00 0.00 0.0n
2400 2.4 S48 419 f 0 384.%00 480 84108 0.000 0.00 0 0.000 0.0 0.00 0.0
12 20 DUME WATER FROM SEF., INTO BAR. / i3 .4in|=.083 M3 .&%8 0.00 gro.000) 0.00 0.00 . 0
o030 | 2.6 S4% | 19 Q) Q 38| 4.%00| 480 80| 90/ 0.000 0.00 0/ 0.000 0.0« 0.00 0.9
o 20 698 0.00 g/o.000 0.00 0.00 0.0
o3ull 3.1 54Y 1Y 0 0 38| 4.500| 47%| 78| 97/0.000 0.00 0 0.000 0.0 0.00 0.0
i 20 698 0.00 0] 0.000] 0.00 0.00 0. 0
Ui30| 3.6 1 o A 0 0 38/ 4.5%00| 470, 77| 99/ 0.000 0.00 -0/ 0.000 0.0 .00 0.0
s U ROCK CHUOKE /7 SUSPECT FREEZING IN FILOW LINE 0.000 0.00 o] o.000a] 0.00 0.00 0.0
7i38| 3.8 603 19 { 0 38/0.000 0 0 0/0.000 0.00 0 0.000 0.0 0.00 0.0
e 0] ZER( METER AND ROCK CHOKE 0.000 0.00 0] 0.00 0.00 0.00 0.0
0i%2| 4.0 &H03| 19 0 {1 38/ 0.000 0 0 0, 0.000 0.00 0] 0.000 0.0s .00 0.0
e 2 H.P| GAS SAMPLES TAKEN #4208 . 698 0.00 0| 0.000] 0.00 0.00 0.0n
0200 4.4 67%| 1% 0 0 38/ 0.000| 460 74| 4106 0.000 0.00 0| 0.000 0.0 0.00 0.0
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1][[;] FIELD READINGS

O-I-ls Single Stage Unit TEST NO. |RATE NO. |WELL NAME OR NUMBER INTERVAL TESTED (FT.) DATE(DAY Mo, YR) | PAGE  OF
RS oec — s0s-1 i i THEED LAKE M-47 4006~40%% 20FERBS Z".IL 2
CUSTOMER FIELD FORMATION COND./OIL METER SIZE |METER/DIFF. RANGE
PETRO CANADA INC. TWEED LAKE M. CLARK (EONER) | e (ins) (emrs)... ing 1z0)
TEST UNIT DESCRIPTION (#, siZE, ETC.) GAS PRODUCED TO |GAS MEASURED WITH : GAS METER RUN SIZE | DIFF. RANGE (INS. H;0) |STATIC PRESSURE TAKEN
P.T. #3 MPIPELINE |_YFLARE ——]4" I——IZ"CRITICAL FLOW PROVER %, 068("«;) 0200 jurﬂnznu X|pownsTrEAM
TIME WELLHEAD DATA FLOW CONTROL GAS METERING OIL OR CONDENSATE METERING WATER METERING
FOWOR | casing | MANIFOLD | HEATER | oo st BAS $ ANk on | COND. METER |4y gy o #1 TANK 0
? n::':'":,: PREsSURE | T | phEssuRe °::'IK: cs':::i SIZE P:::::Icli PREss. | M ::.A;:: i 'm:f:s)"“ 1o “:::::,:“ oe%lolr':::pn mh ALY
24 WA #2 TANK OR COND. METER #2 0L BSW #2 TANK OR
. INS %Hp8 | WETER READING | DIFF. PRESS. | oo W, o METER READING b
ot (HOURS) (PSIG) (°F) (PSIG)  [(64th INCH) (84th INCH) (INS) (PSIG) (HzO) (°F) (INS OR BBLS) (INS H,0) ¥ ( /0) (INS OR BBLS) ( /0)
20 PUT STEAM ON CHOKE| /7 POBSIRLE HYDRATES 0.000 0 0 0.000 0.00 ] .0
0208 4.3 679! 49 ] 0 38/ 0.000 0 0 6/ 0.000 0.00 0 0.000 6.0 G.00 0.0
2 20 ZERO METER AND ROCK CHOKE 0.000 0.00 0 0.000 0.00 0.00 .0
0220 4.% 579| 1% 0 0 38/ 0.000 0 { 0 0.000 .00 0 0.000 0.0 .00 0.0
s 20 .698 0.00 0 0.0000 0.00 0.00 0.0,
0230 4.6 740| 19 0 ] 38 1.5%00] 4460 7% 106 0.000 04.00 0l 0.000 0.0 0.00 6.0
« 20 WATER ACCUMMULATED REMAINED THE SAME AT 083 M3 498 0.00 0 0.0000 0.00 0.00 0.0
0300 5.4 742 19 0 0 38| 4.%00| 470 7% 409/ 0.000 0.00 0/ 0.000 0.0 0.00 0.0
s 20 ZERD METER AND ROCK CHOKE 0.000 0.00 6 0.0000 ©.00=% 0.00 0.0s
oa0s] 5.1% 0 0 {0 0 0, 0.000 0 0 0/ 0.0600 0.00 0/ 0.000 0.0 0.00 6.0
s 20 H.P. CAS SAMPLE TAKEN #143% 0.000 0.00 0 0.000 0.00 .00 0. 0e
0303 5.2 ] ] 0 0 0, 0.000 0 ] gl o.on00 .00 0 0.000 0.0 0.00 0.0
» 200 RIG/CREW BHUT+IN WELL / END OF TES 0.000 0.00 0 0.000 0.0 0.00 0.0
0304 5.2 ] ] ] 0 0, 0.000 0 0 0] 0.000 0.00 0 0.000 0.0 0.00 6.0
8 8
9 9
10 10
" o 1"
12 12
13 4 13
18 2 1a
15 15
16 16
17 17




Rate Calculations




GAS FLOW RATE CALCULATIONS
TEST NUMBER RATE NUMBER |AREA WELL NAME OR NUMBER DATE (DAY, MO, YR) |PAGE  OF
T e HIGH STAGE i i s TWEED LAKE M-47 19FERBS iJ 2
CUSTOMER STANDARD CONDITIONS ATM, PRESS | P = Ty= MEAS. [] | GAS SPECIFIC GRAVITY-G
PETRD CANADA INC. | 1473 poi 00F | X|otHer £4.7psi,b60F| 14.7 % eor. [ 698
METER TYPE METERRUNSIZE (INCHES)| FLOW RECORDER TYPE hy RANGE (INCHES WATER) |STATIC PRESS RANGE (psi) |r,TABLEPREV.PAGE|Fg = / 1/ [Cy = Fy XF
DANIELS : 3.0680 in| BARTON 0-200 "H20| 0-4%00 peil 241314 L.4969 28" 86834
STATIC DOWN ORIFICE

DAY | FLOW | ppessute "MeSSInE | STREAN hy Py | SIZE C2 =Fb X Fit X Fpv X Y2 c gt oo
TIME Pt Pw T'g‘.‘p, g F F F v C, (C=C,XC,) | Qg=C /h, P

S o : b tf pv 2 : ¥k
(&40) | wouns) Ridicl. & | ovchisitln | B NbHds; L
1 19 1
2230 .6 455 56.0| 143 459.56 1.750| 663.42 .9%26 | 41.0373 | 1.0007 656 . 023 18948 3023 .43
¥ 37 ] -
2245 L9 455 S6.0| 99| 159.%641.7%0] 663.42) .9680 | 1.0420 |1.0007 6HH9 . H63 19339 308% .83
3 : 3
e 4
& 5
: ] Rt
8 8
10 10
11 11
12 i 12
15 15
16 e 16
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.
GAS FLOW RATE CALCULATIONS
TEST NUMBER RATE NUMBER AREA ;l_LL NAME OE_ﬁaD;;lR7 e o DATE (DAY, MO,YR) PAGE OoF
b g HIGH STAGE i 2 - ’ TNEED LAKE M- 47 1 9FERBS 21 2
CUSTOMER |STANDARD CONDITIONS B L [avm, press| P = T Meas. [] | oas seeciFic sravity-g
PETRO CANADA INC. ]14-73 psi 60°F HOTHER 14.7psi & 60F 14.7 est. [J . 698
METER TYPE METER RUNSIZE(INCHES)| FLOW RECORDER TYPE hy RANGE (INCHES WATER) STATIC PRESS RANGE (psi) FyTABLEPREV.PAGE|Fg = / 1/g |Gy = Fy XF
DANIELS 3.0680 in| BARTON 0-200 "H20| 0~-4%00 psi 24.13i1 i.4969 28.8834
STATIC DOWN ORIFICE B
DAY FLoW | meessune "MESSIRE | STREAN hy Py | SIZE C2=Fb X Fut X Fov X Y2 ’ c T
TIME g Pw fg‘.‘,, v - - - ¥ 7__;‘ i C, i (C=C;XC,) | Qg= c
(880%%) | mounsy | Pdy @ | mckdwiden | () wckks; X 4 i 1 % | L_ﬂ&géfw / é
e (&4 | -
2300 4.5 435 96.0| 88| 204.27|41.%00| 472.95 @744 |41.0449 (41.00414 480 . 672 | 13883 °83S.98
2 i9 a4 A% 2
2345 1.4 A50| 96.0[4143| 207.77)|45.500| 472.95| .9%26 [1.0369 |1.0043 467 .778 13514 2807 .42
3 19 £ 3
2330 1.6 450 99.0|143| 240.99|1.%00| 472.95 %26 |1.0369 [41.0043 467 .797 13542 28%0.76
& 19 i : aw 4
2345 1.9 450| 98.0(1i3| 209.92|1.%500| 472.9% P526 | 1.0369 1.0043 | 467 .790 13544 2836 .29
Baagy [ 5
2400 2.4 495 84.0(408| 203.84|41.500| 472.95| .9%68 [(41.0424 [41.00410 i 472 . 063 1363% 2779 .34
s 20 [ * s
0030 2.6| 49%| 80.0| 90| 198.93(41.500| 472.95| .9723 |4.047% |4.0040 482 . 178 13927 2770 .4%
7 20 ) 7
0400 3.4| 490 78.0| 97| 195.43|41.500| 472.9%5| .9662 (1.0448 |41.0040 477 .906 13804 2697 .62
s 2 g [
0430| 3.6 48S| 77.0| 99| 493.18/1.500| 472.95 .964% | 1.0437 |1.0040 476 . 559 L3765 2659 .04
? 20 | g 5
0230 4.6 475 75.0(406| 188.68(41.500| 472.95| .9%8% (4.0408 | 4.0040 472 .294 136414 2573 .82
10 20 & 10
0300 S.4| 485 75.0(409| 4190.65(41.500| 472.95| .9560 [(1.0409 |1.0009 474.080 13606 2594 11
1" | "
r— u
12 B vt at 12
13 - 13
14 SEAEP DR || 14
15 15
e |
16 16
17 B, ¥ ‘ i 17
18 18




