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TEST OBJECTIVE: PerforM a D.S.T. of 8 Hours through test equipMent 
on the forMation Mt. Clark (Lower) in the Tweed 
Lake Area for the well (Tweed Lake M-47). 
Mbnitor surface tubing, tubing teMperatures, 
and gas flow rates. Methanol was injected to 
stop hydrating probleMs in the flow line and choke. 
Mydrates were indicated by the increasing well 
head pressure with decreasing flow rates. 
A sMall 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: 

Gas: 16,896.9 M3 
Water: 

Oil/Condensate: 
.083 M3 
0.00 M3 

Later 170 Meters of drill string was recovered 
with 71 Degree API condensate in it. 



OTIS ENGINEERING CO. LTD. 

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

PRESSURE CONTROL SERVICE EQUIPMENT 
PRODUCTION TESTING 

TELEPHONE 403 - 275-1300 - TLX 038-22642 
7~11 - 8th STREET N.E., CALGARY, ALBERTA T2E 8A2 

MAILING ADDRESS: 
BOX 3037, STN. B, CALGARY, ALBERTA T2M 4L6 • 

March 26, 1985 

Attention: Ron Boocock. 

Re: Tweed Lake M-47 Well Test Report 

Dear Mr. Boocock; 

As you r~quested I have provided the inforffiatiori required on the followihg 
items: 1) Well test report conversion factors, 2) Average flow rate­
flowing'th-rolJgh the separatoc,' ':- 3) Absence of surface recovery of 
cohdens~1~-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 
bDAS: -

psi 
Bbl 

1 MSCFD 
1/64 Inch 

= 6.894757 Kpa 
O. 1589873 M3 
28.32784881 M3 

= 0.3969 mm 

2) Average Flow Rate 

@ 1.751
! orifice - 21 :52 - 22:55 Hrs. Feb. 19/85 

- Separator cumulative gas = 3777.75 M3 
(133.35R MSCF) 

@ 1.5011 orifice - 22:55 - 03:04 Hrs. Feb. 19-20/85 
- Seoarator cumulative gas = 13,119.11 M3 

(463.117 MSCF) 

- Average separator rate = 77,985.51 M3/ D 
(2.753 MMSCF/D) 
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3) Absence of Condensate in Separator After Recovering Condensate in 
Too 1 Str i nq 

Usually this is the result of gas flow rate being insufficient to 
overcome the friction factors inherent in continuous removal of liquids 
from thewellbore. Here at Otis we base our minimum cl'"ean-up flow 
rate calculations on the work done by Turner, Hubbard and Dukler, 
found in JPT, November 1969. The calculations, using Tweed M-47 
fluid data, is as follows: 

Qg (MMSCF/D) = 3.06 P VgA 
Tz 

Va (water) = 5.~i (67 - 0.0039 P/l)0.25, ft/sec. 
(0~0039 P/l)O.5 

Vq (condensate) = 4.02 (43.6-0.0039 P/l)O.25,ft/sec . 
. - . -, (0.0039 p/Z)0.5 

\'[here: A,= 
P = 

Qg 
T = 
Z = 

. 2 
flow area of conduit, ft 
wellhead pressure, Psia , 
minimum gas flow rate required, MMSCF/D 
wellhead temperature, oR 
gas deviation-factor evaluated at 
wellhead conditions. 

Naturally, various assumptions were made in deriving the equations for 
simolification. Among 'tMma-re gas gravity = 0.698, condensate gravity= 
71° API, fluid properti~s remain constant throughout the test st~ingand 
friction factors of the flow conduit are equal throughout the string 
and the same as standard API tubing. Using the equations above I 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. What. they show is that the actual flow rates were slightly higher 
than the minimum required. No average internal flow I.D. was given 
so a 3.82611 I.D. for 4.5 11 drill pipe was used in the calculations. A 
higher averaqe flow I.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 
simpl ified equations would necessitate a larger minimum flow rate. 

So it is entirely possible the flow rates achieved were just too small 
and prevented 1 iquids from being lifted to su~face even though the 
sample runs shown here indicate some 1 iquid 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 
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If you have any further questions please do not hesitate to contact 
me. 

Yours truly, 

OTIS ENGINEERING CO. LTD. 

. rnkY~ 
Ma rk Jusk iw 
Field Engineer 

MJ: j pf 
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CALCULATION FOR MINIMUM FLOW RATE TO REMOVE LIQUIDS FROM WELLBORE 

REF: TURNER~HUBBARD~DUKLER - JPT NOV.~1969 • 

SURFACE FLOWING PRESSURE = " .. -
515 PSIA 

SURFACE FLOI.r.JING TEt1PERATURE = 19 DEG F 
SURFACE GAS GRAVITY = .698 
Z-FACTOR AT SURFACE = .85 
AVERAGE TUBING LD. = 3.826 INCHES 
ASSUMED CONDENSATE GRAVITY · = 71.0 DEG API 

MI~IMUM GAS RATE TO REMOVE LIQUID = 2.04786253058' MMSCF/DAY 

SURFACE FLOWING PRESSURE 
SURFACE FLOWING TEMPERATURE 
SURFACE GAS GRAVITY 
Z-FACTOR AT SURFACE 
AVERAGE TUBING I.D. 
ASSUMED CONDENSATE GRAVITY 

= 540 PSIA 
= 19 DEG F 
= .698' 
= .845 
= 3.826 INCHES 
= 71.0 DEG API 

MINIMUM GAS RATE TO REMOVE LIQUID = 2.10152241872 MMSCF/DAY 

SURFACE FLOWING PRESSURE 
SURFACE FLOWING TEMPERATURE 
SURFACE GAS GRAVITY 
Z-FACTOR AT SURFACE 
AVERAGE TUBING I.D. 
ASSUMED CONDENSATE GRAVITY 

MINIMUM GAS RATE TO REMOVE LIQUID 

SURFACE FLOI.r.JING PI:-":ESSURE 
SURFACE FLOWING TEMPERATURE 
SURFACE GAS GRAVITY 
Z-FACTOR AT SURFACE 
AVEF<AGE TUBING 1. D. 
ASSUMED CONDENSATE GRAVITY 

= 560 PSIA, 
= 23 DEG F 
= .698 
= ' ~835 
= 3. 826 " it~CHES '" 
= 71.'0 DEG Ap:I c-

= 2.13343106173 MMSCF/DAY 

= 615 PSIA 
= 23 . DEG F. 
= ~ · 698 · .' 

-. 
= .82 
= 3.-826 INCHES 
= 71. (I DEG API ' 

MINIMUM GAS RATE TO REMOVE LIQUID = 2.25183016418 MNSCF/DAY' 

'-----------------------------------------~- -----------------------------------~/ 
, ' 
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CALCULATION FOR MINIMUM FLOW RATE TO REMOVE LIQUIDS FROM WELLBORE 

REF: TURNER, HUBBARD, DUKLER - JPT NOV.,1969 

SURFACE FLOWING PRESSURE = 650 PSIA 
SURFACE FLOWING TEMPERATURE = ,.,~ 

"'-"-' DEG F 
SURFACE GAS GRAVITY = .698 
Z-FACTOR AT SURFACE = .81 
AVERAGE TUBING 1. D. = 3.826 INCHES 
ASSUMED CQt\IDENSATE GRAVITY = 71.0 DEG API 

, MINII'1UM GAS RATE. TO REMOVE LIQUID = 2.32633135298 I'1MSCF IDAY '. ~ ~'...-

SURFACE FLOWING PRESSURE = 690 PSIA 
SURFACE FLOWING TEI"1PERATURE = 23 DEG F 
SURFACE GAS GRAVITY = .698 
Z-FACTOR AT SURFACE = .8 
AVERAGE TUBING I. D. = 3_.826 INCHES 
~ISSUI'1ED COI"'.!DENSATE GRAVITY = 71. (I DEG API 

MINIMUM GAS RATE TO REt10VE LIQUID = 2.40828031955 Mt1SCF/DAY 

---" ._-

SUI~FACE FLOWING PRESSURE = 725 PSIA 
SURFACE FLOWING TEMPERATURE = 23 DEG F 
SURFACE GAS GRAVITY = .698 
Z-FACTOR AT SURFACE = .79 
AVERAGE TUBING LD. = 3.826 INCHES 
ASSUt1ED CONDENSATE GRAVITY = 71.0 DEG API 

t·lI N II'1 U M GAS F~ATE TO REMOVE LIQUID = 2.48084849555 MMSCF I DAY. " ". 

SURFACE FLOWING PRESSURE == 760 PSIA 
SUI~FACE FLOWING TEMPERATURE = 23 DEG F 
SURFACE GAS GRAVITY = .698 
Z-FACTOR AT SURFACE = .78 
AVERAGE TUBING J.D. = 3.826 INCHES 
~ISSUMED CONDENSATE GRAVITY == 71. (I DEG API 

l"lINIMUM GAS RATE TO REI"IOVE LIQUID == 2.5527211292 MMSCF/DAY 
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-------------------ill :~<Q~~~CE OF OPERATIONS TEST NUMBER PAGE OF RIG NAME 
- I .• ONE ATcn :\I: 76 1 ':> 

r~LWN~~E;R ~:~~ M-47 
CUSTOMER FIELD _ f REA 

P ETR 0 _CMlAM-':lJiL TWEED LAKE <f,;,. ~ IOTIS TEST SUPERVISOR -.-- - -CUSTOMER REPRESENTED BY 
TIM GORMAN 

~ 
- ED SWETMAN 

DATE TIME OPERATIONS 
c---
1 

85FEB18 130 0 Ar~ RIVE: ON LOCATION l -- --
2 

8SFEB19 1726 TOOL OPEN FOR PRE FLOW D.S . T. t4 
3 3 

t73L e- CLOSED TOOL FOIL INITIAL SHUT-IN --- 41 14 

~ 
1952_ c-- JOWN HOLE SHUT···IN PRESS. = 12)757 kPA / OPEN TOOL F()I~ FINAL FLOW -

5 1 

1953 GAS TO SURFACE / RIG FLOWS WEl.L TO PIT . 
6 ~ 

2152 SWITCH RIG MANIFOL.D TO FLOW THROUGH TEST EQUIPMENT 
7 7 1 

LYNES 2 IN. CHOKE OPEN / CONTROL FLOW THROUGH j, IN . HEATER CHC)I(E -
8 8 

2;~30 SET CHOI(E AT 38/64 / WITH A 1 . 75 ORIFICE PLATE 
91 9 

2245 INJECT METHANOL DOWN TUBING ----1 
10 10 

2;~55 CHANGE ORIFICE PLATE TO 1.5 IN. I 
11 11 

2345 METER FROZE / BLOW DOWN LINES 
12 12 

;~400 H.P~AS SAMPLE TAKEN :\I: 62~50 --
13 13 

8SFEB"l0 0138 ROCK CHOKE / SUSPECT HYDRATES IN FLOW LINE OR AT CHOKE 
14 14 

0152 ZERO METER AND ROCK CHOKE 
15

1 
15 

0200 H.P. GAS SAMPLE TAKEN :I: 6206 -~ -- ----
16 

0208 PUT STEAM OtLCHOI(E / SUSPECT HYDRATES -- -----j 

17 17 

0212 ZERO METER AND ROCK CHOI(E 
18 18 

0253 ZERO METEI~ AND ROCK CHOKE - ---
19 19 

O"~SS H P GAS SAMPLE TAKEN :I: j,43S 



------------------­ill SEQUENCE OF OPERATIONS 

OEC - 172-B I PA~OF 2 I 2 TAl --- . 1 
I AR E A 

-~ 
TEST NUMBER 

ONE 
C UST OMER 

TWEED LAKE 
f ELL NAM;-OR NUMBER 

_____ A TWEED LAKE M-47'-----, __ 
FI ELD 

C USTOMER REPRESE NTED BY 

PETRO CANADlLINC. __ _ 
OTIS TEST SUPERV ISOR 

DATE 

TIM G(r)R~M~A~N~~----------------~-~E=D-=S=W=El~·M~A~ .. N~---_____________ _ 

1 TIME [ OPERATIONS 

2 

02S6~G CREW SHUT-IN WELL / END OF TES'! 

_ --,-,-ELEASED PACI<EI~ I REVERSE CIRCULATE 

8SFEB20 

3 

__ ~UIPME~ ______ _ ----------

___ -+--__ -+- __ -'P~ .. T. :1:3 =: SWEET SERVICE 2 PHASE VERTICLE 1440 PSI W/P 

____ -+ ___ -I-_-L-.M.l'iCED- ?SO BPD TOTAL LIQUID C/W 3 IN. METER RUN ________ _ 

C 80 -, OW LINE I 2 IN . SCH 40 FLARE LINE I 1 IN. PROD. 

1--___ -+-__ ----1I--_~1--'1IL.LION BTU HEATER AUXILIARY HEATER 3000 PSI W.P. C/W 1 IN . THORN 

l - + 

... 
10 10 

111 

\ 12 

--
111 

12 

13 13 

F 14 

15 15 

16 

17 

18 

16 

171 

J 
-t--

19 19 

-.---J 
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-------------------TEST RESULTS 

I ~EST NUMBER I WELL NAME OR NUMBER r~EA I RATE/BUILD-UP NUMBER DATE (DAY MO YR) I PAGE OF • ~ ~(~~I~QQC 1 1 OEC - 865-I-B 
TWEEn t AI~ F M····4? 'l 

I CUSTOMER OIL GRAVITY @60 'F ( ' API' GAS SPECIFIC GRAVITY I 'NTERVAL TESTED ( , I STANDARD CONDITIONS 
(AIR = 1) 

~TRn r.AN~knA TNr n ( n non ,OOh-4nc;c; I='~ 'I4,t,.c; PRESS 'ned .t..n TEMP 1=' 

r,;" 
flOW OR WEll HUo WEll CHOKE SErAUTOR IOTTOM HOLE IOTTOM CoRRECTEO CORRECTED WATER ~M~cf WOR WSR SHUT· I. 'IUSURE HEAD SIZE 'RESSURE 'RESSURE @ HOLE TEM' . US flOW UTE OIL flOW UTE flOW 

TilE TEl'. @ QII Qo UTE m bbl 
TIME g 0 bbl ~) .. f:;-) (~~o'1:~ ) (HOURS) p "i ig F h4th Inc;.; n Ft n<=',in II=' l' ~ M<::'I".f/ri hhl/rl _hhl/rl ost .,,,,,,.. .c 

f 19 GAS 0 SURFA E / RIG FLOWING WELL T( ~ PIT 1 

t21.953 o 0 I 0 0 o 0 
1--i.2... I SWIT£ H RIG MI NIFOLD () FLOW I ELL THI U EQUII 2 

2152 2.0 0 0 0.0 
19 OPEN: NG GAUGf 0 

3 = 
2152 0 0 0 n o 0 

.i.2... 4 

~2230_ ~ 6 son I 23 3B 0 440 13(}'J3 43 n _on n nn n nnn n n fl n nn 
5 19 INJE( T METHAI ~OL DOWN TUBING 5 

9 1 22A5 5~5 I 23 38 n 440 130BS 83 n 00 o nn n nnn n nn n nn 
19 CHAN( E ORIFI( E PLATE TO 1. 50 INCHES • 

r2}~ 1 1 0 S~S 23 3R 0 
7 

~2300 ii i SOR ':)3 :'J;R n 4':)0 'JR~t:: Q!~ n _~n n nn n finn n nn n nn 
19 • 

~~.3L 1 4 5'1.3 23 38 0 435 ':>B07 1':> n 00 o no n non n nn n nn 
I' 19 • 
~30 U- b son -.2.3... ::m 0 4:'J;C' 'JRc;O 7/., n on n nn n nnn n nn n nn 
f 19 METEI FROZE, BLOW D( WN DOWN LINES 10 

2345 ~1 9 503 ~3 38 0 43S 'J83f~ ':>9 o nn o nn n nnn n nn n nn 
if 19 H.P. GAS SAMF I...ES TAI(t N :1:6230 11 

~400 ~:l l 548 19 38 0 480 ':>779 31 o on n nn n nnn n no o nn 
20 DUMP WATER FF OM SEP. INTO BAt / 1~5 4:i.n 8~~ M3 12 -

O~6 545 19 38 0 4BO ':>770 4t::: n nn n nn n nnn n nn n no 
13 

0100 3.1 1 549 19 38 0 47S ':>(,,97 (..':> (L()J) n nn n nnn n no n nn 
[f4 20 14 

0130 1 3.6 603 19 38.0 4'70 2659 04 o 00 o on n onn o no o no 
15 

20 1 
3.81 ROCK CHOKE / SUSPECT FI~EEZIN( IN FU W LINE 15 

o j.38 603 19 38.0 
8 20 ZERO METEr~ At D RDCK ( HOKE 16 

4.0 I ~52 603 19 38.0 
TOTAL WELL EFFLUENTS PRODUCED 

ow TIME FLOW TIME NUMBER FLOW TIME/END NUMBER 

FROM TO FOR RATE FOR TEST UP TO OF 

I 
GAS ( ): OIL ( ): WATER ( ): GAS ( ): OIL ( ): WATER ( ): 



-------------------TEST RESULTS 

I ~EST NUMBER I WELL NAME OR NUMBER I ~EA i RATE/BUILD - UP NUMBER DATE (DAY MO YR) I PAGE OF • OEC-865-I-B 
TWFFn I An: M-47 i ':) n 1::-j:.-rH:l~ 'J I ':) 

CUSTOMER OIL GRAVITY @ 60 0 F (OAPlj GAS SPECIFIC GRAVITY I ' NTERVAL TESTED ( ) I STANDARD CONDITIONS 
(AIR = I' 

PFTRC r.ANt,T)A TN!" 0 A9B OnA.4n~~ 1='"1" i.4 k~ PRESS.,,\<:; kn TEMP 1::-

DAY 
flOW OR WEll HEAD WElL CHOKE SEPARATOR IOTTOM HOLE IOTTOM CORRECTED CORRECTED WATER 51~sc£ WOR WGR SHUT · IN PRESSURE HEAD SIZE PRESSURE PRESSURE @ HOLE TEMP . US flOW RATE OIL flOW RATE flOW GOR bill. TIME TEMP . @ Qg Qo RATE 

TIME g 0 bbl (~) M~) (24 '1R ) (HOURS) F A4th F"t n<=> i n hh 'l Irl OGRMM<::r-.C" CLOCK I n<=> 'j n n <:: in Ft F ·M<=>,..f'/rI hh 'l/rI 

20 
J 

H.P. GAS SAMf LES TAKI N :1:6206 
1 

rP_20 0 4 'I A7S 19 A8 n 

POGSIBL.I . 
2 ':>0 PUT! TEAM ON CHOKE / HYDRA ES 

rJl 21l8 4 3 675 19 39 0 
3 20 ZERO METEI~ A D ROCK ( HOKE 

~220 4 c; A75 19 ~8 n 
20 4 

fso23 0 4 A 740 i9 ~8 n 4f'\n ,:>~07~ 8~ n nn n ._Oft n nnn n nn n nn 

S i 1 7 42 1 19 
LATED Rf: l- HE SAMf:. . 01 

5 20 WATE ACCUMM :MAINED AT 3 M:3 
~3JLO 38 0 470 ':)t;94 1i o no n nn n nnn n nn n nn 

20 ' ZERO METER Ai D ROCK ( ,HOKE 
8 

~3JL'l l Si n n n n 
20 H. P . GAS SAMI LE TAKEt :IH43S 

7 

rJL303 I 5 . 2 0 0 o 0 
20 RIG ( REW SHU -IN WELl / END F TEST 

a 

0304 5.2 1 0 () 0.0 
[9 

1 
9 

riO 10 

[11 11 

12 12 

tn-- 13 

14 14 

-. 
15 15 

i;&- 16 

TOTAL WELL EFFLUENTS PRODUCED 

FLOW TIME FL.OW TIME NUMBER FLOW TIME/END NUMBER 

FROM TO FOR RATE FOR TEST UP TO OF 

GAS( ); OIL ( ); WATER ( ); GAS ( ); OIL ( ); WATER ( ); 
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-------------------TEST RESULTS 
IT

1
EST NUMBER I WELL NAME OR NUMBER I ~EA I RATE/BUILD-UP NUMBER DATE (DAY MO YR) I PAGE OF • TWEED LAI( E M···47 1 19FEB85 1 1 2 OEc-eU-I-B 

CUSTOMER OIL GRAVITY @ GO · F I·API) I GAS SPECIFIC GRAVITY j 'NTERVAL TESTED I I I STANDARD CONDITIONS 
(AIR = " 

M 101.01 PRESS . kPa 16 TEMP C PETRO CANADA INC. 0 . 0 0 . 0000 1221-1236 
flOW OR wm HUD WEll CHOKE SEPARATOR IOTTOM HOLE IOTTDM CORUCTED CORRECTED WATER 0 M3 

DAY SHUT ·IN PUSSURE HUD SIZE PRESSUIE PRESSURE @ HOLE TEMP . US FLOW RATE OIL flOW RATE flOW M3 
WOR WSR 

GOR TIME TEMP. @ QII Qo UTE 
TIME 0 I 0 M3 

( ~~ ) (~) ( 24 I1R ) (HOURS) kP i~ g C MM kPag M kPag M C M:3/d M3/d M3/d OGR M3 M3 CLOCK 

19 GAS -0 SURr·- AI :E / RIG FLOWING WELL T 11 PIT 1 

:l.9~:i 3 0.0 0 0 0 . 0 
12 1'1 

0 1 
SWIH :H RIC, Mr· ~ NIF(JLD o FLOW I UEL..L THI U EQU I I 2 

c1~c 2 . 0 0 0.0 
'3 T9 I OPE:N ~NG GAUGI = 0 3 

12152 0 . 0 0 0 0 . 0 
'4 19 I 4 

c,~,5U . 6 3447 - 5 15.1 3034 85647 0 . 00 0 , 00 0 . 000 0.00 0.00 
~ 19 I l-

INJE T MET HAt OL DOWN TUBING 5 

2245 . 9 3620 -5 15 . 1 30 3 4 87415 0 . 00 0.00 , 0.000 0.00 0 . 00 
' II 1'1 CHAN( :E ORIFH :E PLATE TO 1. SO INCHES • 
'2255 : 1. 0 3620 -5 15.1 

~9 1. 1 I 
7 

t_ Ol 3503 -5 15.1 2896 803~57 0.00 0.00 O.QOO 0 . 00 0.00 
• 19 • 
Z315 1. 4 3537 - 5 15.1 2999 79520 0 . 00 0 . 00 0 . 000 0 . 00 0 . 00 

T9 • 
;.~999 1 c.5,5U 1.6 3447 - 5 15.1 80756 0.00 0 . 00 0 . 000 0 . 00 0 . 00 

1I--pf- ML~.l EI FROZE BLOW D( WN DOWN LINES -;0 

c ,5.q~ 1.9 3468 -s 15.1 2999 80346 0 . 00 0.00 0 . 000 0 . 00 0 . 00 
f1 1'1 H.P . IGAS SAMI 'LES TAKI N 16230 11 

~40-U- 2 . 1 3778 - 7 15.1 3309 78'732 0 . 00 0 . 00 0.000 0 . 00 0 . 00 
'12 20 

2 . 6 1 
V IMf' IWAII:.I< 1'" : UM bl:.P . iN J 0 BAI / 13 4:i.n = 83 M3 12 

~(f3(J 3758 -'7 :1.5. i 3309 784Bi 0 . 00 0.00 0 . 000 0 . 00 0 . 00 
Z(r t-- 13 

~T(nr 3 . 1 3785 -7 1S.1 3275 764j.8 0 . 00 0 . 00 0 . 000 0 . 00 0 . 00 
1'4 cU -

14 

IU1.511 3 . 6 4158 -'7 j. S . 1 3241 7S32~; 0.00 0 . 00 0 . 000 0 . 00 0 . 00 
15 .::u IHJ(';K (';I"IUKI::. / l:)I.Jbl· 'I:.l" I rIH:.t:::ZIN( IN FU IW LINE -15 

U 1 ,!H:1 3 . 8 4158 -7 15.1 
~1r LERu MI:.II:.I'< Af !1J I~OCK ( fHOKE 16 

UJ.:I ... 4 . 0 4158 -7 j. S. i 

TOTAL WELL EFFLUENTS PRODUCED 
FLOW TIME FLOW TIME NUMBER FLOW TIME/END NUMBER 

~ 
TO FOR RATE FOR TEST UP TO OF 

GAS ( ): OIL ( ): WATER ( ): GAS ( ): OIL ( ): WATER ( ): 



-------------------TEST RESULTS 

• OEC-SU-I-B 

r 1EST NUMBER I WELL NAME OR NUMBER 

TWEED LAKE M-47 
I ~EA I RATE/BUILO-UP NUMBER OATE (DAY MO YR) I PAGE OF 

1 20FEB85 2 1 2 
CUSTOMER OIL GRAVITY @60'F ('API) I GAS SPECIFIC GRAVITY [ INTERVAL TESTED ( ) I STANDARD CONDITIONS 

(AIR ~ II 
PETRO CANADA INC. 0.0 .6980 j.22i-1236 M j.Oi. 01 PRESS.kPa 16 TEMP C --

~ M3 DAY 
flOI OR IELl HEAD IEll CHOKE SEPARATOR IOTTOM HOLE IOTTOM CORRECTED CORRECTED lATER 

WOR WGR SHUT·IN PRESSURE HEAD SIZE PRESSURE PRESSURE @ HOLE TEMP. US flOW RATE Oil flOW RATE flOW 60R M3 TIME TEMP . @ a" 00 RATE 
TIME 0 0 M3 ( ~i) (~~ ) (24 >1R ) (HOURS) kP<:tg C kPag M kPag M C M:3/d M3/d M3/d OSK M3 CL OCK MM 

20 
-7 1 

H.P. GAS SAM LES TAI(I.N 46206 1 

ZOO 4.1 4654 15.1 
- 21) - PUT ~ TEAM ON CHOKE / POSSIBI... HYDRA ES 2 

U2U8 I 4.3 1 4654 -7 15.1 
~- ZIT - ZERO METER AI ~ D ROCK ( HOKE 3 

lf220 4.5 4654 -7 1S . 1 
~ (- 4 

lJ 2'3U'1 4.6 S1 O~~ '-7 15. j. 3172 7't:?('Y1 :1. 0 . 00 0.00 0 . 000 0.00 0 . 00 
21J I 1 WATEI ACCLJMMI L.ATED R MAINED HE SAMI AT . Oi ~5 M3 5 

If31) 0 1 5 . 1 I 5116 I -7 1S.1 324t 7:3486 0.00 0.00 0.000 0.00 0 . 00 
2lJ 

o . a I 
ZERO 'METER AI ID ROCK ( HOKE , 

' 0301 5 . :1. a 0 
zo- H . P . GAS SAM 1 LE TAI<EN :11:1435 7 

f1T3 U 5.2 0 0 0 . 0 
.. 21r T RIG ( REW SHU -IN WEll / END F TEST • 
-(T3l)A1 I 5. 2 I 0 0 0.0 
'.- .... , ------t e 
f-- -

lG- 10 
- -

II 

-

1r 12 

-

13 

-
1 14 

-
_. 

5 15 

16 

TOTAL WELL EFFLUENTS PRODUCED 

ECOW".' FLOW TIME NUMBER FLOW TIME/END NUMBER 

FROM TO FOR RATE FOR TEST UP TO OF 

GAS ( ): OIL ( ): WATER ( ): GAS ( ): OIL ( ): WATER ( ): 



I 
I 
I 
I 
I 

" ii' 

I s: 
;u 
CD 
I» 

I 
Q. 
S' 

CD 
en 

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



------------------­ill FIELD READINGS 

• Single Stage Unit ITEST NO. IRATE NO. IWELL N~ME OR NUMBER IINTERVAL TESTED (FT.) IDATEIDAY MO. YR',;I PAGE OF 
OEC - 90S-I 1 1 TWE~D LAKE M-47 4006--4055 1.9FEBBS 11 :.:. 

CUSTOMER FIELD FORMATION ICOND./OIL METER SIZE liETER/DIFF. RANGE 
PETRO CANADA INC. TWEED LAI(E MT . CLAI~I( (LOWER) - .---- ( I (BBLS.l. _l!.'!'§..!1z0 ) INS 

TEST UNIT DESCRIPTION (. I SIZE, ETC.) A PRODUCED TO A MEASURED WITH GAS METER RUN SIZE I DIFF. '!.;NGE (INS. HzO) A~IC PRESSURE TAKEN 
P.T. *3 PIPELINE rx FLARE 4 " n Z"CRITICAL FLOW PROVER 3 . 068(INS) 0-1-00 UPSTREAM j)qDOWNSTREAM 

TIME WELLHEAD DATA FLOW CONTROL GAS METERING OIL OR CONDENSATE METERING WATER METERING 

flOW OR MUIFOLO HEATER IAI # TAU DR I cu •. METEI I #1 OIL OIL #1 TAU 01 
DAY TUlliS CASIIS ORIFICE STATIC OlfF . UUITT WEATHERIIS &RUITY SHUT IN TEMP. CHOKE CHOKE TEM' . METEI IEAlIU '1IFICE IllE TEl'. '1) IETEI IUDI •• 
-- DURATION PRESSURE PRESSURE 

SIZE SllE 
SIZE PRESSURE PRESS. (AIR-lI (INS) __ FACTOR 060 0

F (OAPI 'I SALINITY 

Z4 HR . H TAU DR con. METER H OIL BSW iIZ TAU OR 
CLOCK ( INS) % HzS METER IUDlNS DlfF. PRESS. TEIP . W, (0;' ) IETER REAOINS (%) (HOURS) (PSIG) (OF) (PSIG) 64th INCH) 64th INCH) (INS) (PSIG) H2O (oF) (INS OR BBlS IINS H2O ° INS OR BBlSI j,9 GAS TO SU FAC / R :(~ FL. PWINE, WELL -0 PI 0.000

11 
O.lllr ,~ 0 . 000 o . O~ I 0.00 o .0 1 

T1fS3 0.0 0 0 0 0 0 0.000 0 0 o 0.000 0.00 0.000 - 0-:-0 O. UO n.o 
2 19 SWI ' ·CR R-I ., MA ~IFOL ~ TO LOW ~ELL T ~I~U E ~UIP . o . 0001 1 0.00 0 0.000 0.00

1 
0.00 O. (h 

'2R2 2.0 0 0 0 0 0 0.000 0 0 o -0 . 1)1) o . (f0 - 0 0.000 o . 01-!J.lJl) n.o 
3 :[9 OPf:. ~INr" (" ~UGE = 0 (J.lJ lJ U O.UU 0 O-:tfO u o . 00 1 0.00 II . til 
~ 0.0 0 0 0 0 0 0.000 0 0 0 0.000 - 0.00 1-0 0.000 U . 01 0 . 00 0.0 

4 19 · b'tS U. OO 
I~ 

o.ono o . O~ I 0.00 lJ.lJ4 
"Z:!311 . 6 SOO 23 0 0 38 1.750 440 56 U.3 o.ono lJ . Ol) 0 . 000 - 0-.0 U.UU 0.0 
5 :1.9 INJ ~CT ME HAN PI... DO ~N TU ~ING · 69~ 1 0.00 0 0.000 o . 0 ~ I 0.00 0 . 05 
~45 .9 52S 23 0 0 38 j .. 750 440 56 95 --o.OlfO o .llll - 0 0.000 0 . 0 0.00 o.n 

6 1'1 CHA NGE Ol~ .flL _ PLA I:. TU 1.5U 1 NCI-II:_ p II . uTo 0.00 -0 lJ .lJO 0 0 . 00 U .-00 U.06 
'225S 1.0 525 23 0 0 38 0 . 000 0 0 o l)-:lfOl) o .01) - 0 0 . 000 0 . 01 0.00 0 . 0 

7 f9 .698 0.00 ,~ 0 . 000 0 . 00 0.00 o . 07 
Z3mf 1.1 508 23 0 0 38 1. soo 420 96 88 0.000 U.OO 0.000 --u.o o-:-nl) 0.0 

8 19 .698 o . 00 (} 0 . 000 0 . 00 0.00 O. Oa 
-23T5 1.4 5t3 23 0 0 38 t.500 435 96 U.3 0.000 --0-:-00 - 0 0 . 000 - n --0--:1)0 0.0 

9 1'1 · b9(-) 0 . 00 0 0 . 000 0.00 0 . 00 () . 0 9 

"2:~""3ll 1.6 500 ;':.~3 0 0 ~58 j .. 500 43S 99 U.3 If:lfoo --rOO - 0 0 . 000 - ro - O-:lfo 0 . 0 
0 17 l'fETl :R FRO :':. I BLOW DOWN DOWN LINES . 698 0.00 0 0.000 0 . 00 0 . 00 0.010 
2 .. 14"'3 1.9 503 23 0 0 38 j .. so 0 435 98 U .3 n.ono u . 0-01 -----0 0 . 000 U. O lJ . lJU 0.0 
1 19 H.P GAS pAMP .. Ef;) lj ~I(EN 1:6230 . 69*3 o . OlTT ,-=g -rr .110 0 o .-00 0.00 0 . 011 
"24Oll 2.1 S48 j.9 0 0 38 j .. 500 480 84 j. 08 0.000 lJ • 001 o .000 u . U O.lJO 0.0 
2 ,?OO DUMI WATE' FR [JM SEI IN -0 BA . I t ~. 4l. n =.0 f.!3 M!5 .6'18 0.00 ,,-=g TJ .lroo o . 0 ~ I O.UU U . 012 
lJlT31f 2 . 6 S45 j.9 0 0 38 1 . 500 480 80 90 0.000 0.00 0 . 000 --------O~ [ 0 . 00 0.0 
3 ,:!O .698 0 . 00 ' I~~ 0.000 0.00 0 . 00 n.on 
lflOlf 3.1 549 j.9 0 0 38 1 . S00 475 78 97 0.000 n.no 0.000 - u.o - O-:-nl) 0.0 
4 I:!. (j .69s U.OO I 0 0.000 0.00 0.00 o . 014 
1Jr3lf 3 . 6 603 19 0 0 38 1.500 470 77 99 -n-:-lrnlJ U. ol) 1---0 0 . 000 - 0-:-0. ~ 0 . 0 
5 zu KLlLt (';HLlI~1 . I iu,:WEI T FR :EZINI " IN r- .. OW I... :NI::. O. O{JO {) . (TO 

I~ 
0 .0 00 o . 00

11 
0.00 o . 015 

-u-r:nr 3.8 603 19 0 0 38 0 . 000 0 0 0 0.000 U. OO 0.000 0.01 n.oo 0.0 
6 ;:! U ZERI ~ METEI AN ~ ROCI CHO' :1::' o . 000 o .1fO- ~' lJ .lfOO 0.00 -0.00 o . 1116 
1J1'5Z 4 . 0 603 19 0 0 38 0.000 0 0 o lJ.lfOll U. OU 0 . 000 - u.o 0 . 00 0 . 0 
7 ;~O ! H.P GAS pAMPI .E.o TI ~I<EN ;6206 .6(Y8 o . OOJI 0 0.000 0.00 0.00 0.017 
1rZOl) 4.1 675 19 0 0 38 0 . 000 460 74 1.06 0 . 000 o . 01) -0 0 . 000 0.0 0 . 00 0 . 0 



------------------­ill FIELD READINGS 
Single Stage Unit rNTERVAL TESTED (FT.) -

• r EST NO. r ATE No. \WELL N~ME OR NU:BER , .. \CAn(CAY MO. YR"i\ PAGE OF 
OEC - 905-' 1 1 TWE~D LAK~ M-47 4006-40SS ;?, 0 FEB8S 21 2 

CUSTOMER FIELD FORMATION ICOND ./OIL METER SIZE liETER/DIFF. RANGE 
PETRO CANADA INC. TWEED LAKE MT. CLARK (LOWEI~ ) .•. __ . __ ( ) (BBLsl_ v.~.l.t!zO) 

INS 
TEST UNIT DESCRIPTION (_. SIZE. ETC.) h PRODUCED TO h MEASURED WITH GAS METER RUN SIZE I DIFF. RANGE (INS. HzO) h~IC PRESSURE TAKEN 
P . T. :\1:3 PIPELINE IX FLARE 4 00 n 2°O CRITICAL FLOW ~ROVER 3.06B(INS) O··;.:?'OO UPSTREAM IXlDOWNSTREAM 

TIME WELLHEAD DATA FLOW CONTROL GAS METERING OIL OR CONDENSATE METERING WATER METERING 

flOW OR MANIFOLD HEATER US * TAil OR 
COND. MmR II OIL OIL II TAil OR 

DAY SHUT IN 
TUIING 

TEMP . 
CASING ORIFICE STATIC OIFF . 

TEMP. 8UIITY ORIFICE alZE TEM' . WEATHERING &Ratify MElEI RUDllS CHOKE CHOKE METER IEAOIIS 
-- DURATION 'ResSURE 'RESSURE 

SIZE SIZE 
SIZE PRESSURE 'RESS. (AIR-,) (INS) -- FACTOR @60 oF (OAPI) SALINITY 

24 HR. I H TAil OR COND. METER H OIL BSW H TANK OR 

CLOCK ( INS) % HzS METER RUOING DIFF. 'RESS. TEMP . W, (%) 
METER READING 

(%) (HOURS) (PSIG) (OF) (PSIG) 641h INCH} 64th INCH) (INS) (PSIG) H2O (oF) (INS OR BBlS) (INS H20J_>-- (INS OR BBLS) 
20 PUT STEAM ON "HOKE / PO pSIBL r HYI)R ~TES o. OO~ I 0.00 

I~ 
0.000 0.00 O. () 0 O. {} 1 

0208 4.3 675 j. (1 () 0 38 0.000 0 0 0 0.000 0.00 0.000 - 0.0 0.01) 0.0 
2 20 ZER J METE , AN ) ROC , CHO !\E 0.000 0.00 I-~ 0.000 0.00 0.00 0 . 02 
0220 4.5 675 19 0 0 38 0.000 0 0 0 0 . 000 --O~ 0.000 o . 01 ---0:0 0 0.0 

1;- 20 .698 0.00 l-g 0.000 ~ OOI o.UU U.U3 
0-230 4 . 6 740 19 0 0 38 i.SOO 460 75 Ul6 0 . 000 0.00 0.000 0.0 0 . 00 0.0 

1 4-0-3~ WAT ·:R ACCI JMMLJ ATED REMA .NED HE SA ~E AT .08 3 M3 .698 0 . 00 i-g 0.000 O.OU
I 

U. UU U.U4 
5.1 742 19 0 0 38 1..500 4'70 75 iO!] ~ . 0001--0.00 0.0001-0- .0 0 . 00 0 . 0 

5 20 ZER ) METE ~ AN D ROC, CHO ['E 0 . 000

1 

0.00 0 0.000 0.00 0.00 () . 05 
(f3lff 5 . 1 0 0 0 0 0 0.000 0 0 0 -0- . (fO 0 ----o~OO 1-0 o . 0 () 0 -(}~Ol o. no 0.0 

• £:!U H.t' GAt> pAMI" .1:.1 PI ,r..N :JI: .4\~S O. U_U () I n.un l-g U.UUO U.{JO n.uo U. U. 
~ --'1--5 r.l () 0 0 0 0 o.non 0 0 0 o.oon 0 . 00 0.000 0.0 0.00 0.0 . .... 

7 20 RIG t.;R~'::W pl-lLJT ·IN W :LL / END JF TESrr 0.000 0.00 0 0.000 o . O~ I O.OU lI.lI7 

"U:r04 5.2 0 0 0 0 0 0.000 0 0 0 0.000 0.00 ---0 0 . 000 U.U u~ 0 . 0 
8 8 

-- --

9 9 
-- --

0 10 
-- --
1 11 
-- --

12 12 
-- --
3 13 
-- --- - --

4 14 
-- --

5 15 
-- --

6 '6 ----
7 17 

--



I 
I 
I 
I 
I 

I 
I 
I 
I 



- - - - - - - - - - - - - - - - - - -GAS flOW RATE CALCULATIONS 

e ' 
~ OEC - 8U-I-B 

FoMER 

Lf>E:TRO CANADA 

\TEST NUMBER RATE NUMBER I AREA I W':.L.L NAME OR NUMBER IDATE (DAY, MO, YR) i PAGE OF 

HIGH STAGE \ 1 1 - ~EED LAKE M-47 19FEB85 1 2 

INC. n~:.:::8~::::TIONS ixl OTHER j.4 . 7PSi)60FIA74PR2 r c= Tc= ~:;.s· B I GASSPECIFI~t;98TY-G 
METER TYPE \METER RUNSIZE(INCHES) \ FLOW RECORDER TYPE lhW RANGE (INCHES WATER) \ STATIC _~RESS RANGE (PS~~') . FlUT: BL" PR ~V ' PA"'"' I Fg = ~ I c l ; FU X F~ 
I DANIELS \ 3.0680 in \ BARTON 0-200 "H20 \ 0-1S00 pSI 24.1311 1.1969 L8.88~4 
~----~----~----~~--I STATIC DIFFEmTIAL DOWN ORIFICE CORRECTED GAS 

DAY FLOW PRESSURE PRESSURE STREAM J h SIZE C2 = Fb X Ftt X Fpv X Y2 C FLOW RATE 

1

----- TIME Pf hw BAS w Pf d 

TIME TEM'. Fb Fit Fpv Y2 C 2 (e =c 1 X e2 ) 011 = e li~ hw Pf 
( 24 HR ) .... • I " U ':) n (_I:' . M C '1' / tI 

CLOCK I (Ii OURS) ",p!ii&1. a I IINctlllWlArlR) "F) (INIotlils) L-M CF/ D) 

1 . 0~5'73 
-

_ 1 __ 9 I 
2230 .6 455 56.0 113 159.56 1.750 663.42 .9526 

~2~~1~9=+--~~--~~--~~-r----r---------r------~ ~---
1.0007 1.8948 

I 

30;~3. 43 
2 

656.023 

2245 .9 455 56 . 0 95 159.56 1.75 0 663.42 .9680 1.0420 1.0007 669.563 3085.83 
3 

4 

5 

e • 

7 

• 8 

9 

10 10 

II II 

~12-----+-----+-----1------~----r---------r-----~---------1---------1---------1---------1----------------1---------1------------ ~ 

13 t3 

14 14 

15 IS 

16 16 

1 7 1 7 

18 18 

,---. 



- - - - -- - - - - - - - - - --GAS FLOW RATE CALCULATIONS 011 
e' 

OEC - SU-I-B HIGH STAGE 
ITEST NUMBER 

:1. 

RATE NUMB~EA WELL NAME OR NUMBER l DATE (DAY, MO, YR) PAGE OF 

2 I - TWEED LAKE M-47 19FEB8S 2 2 
CUSTOMER 

METER TYPE 

DANIELS 

~NDARD CONDITIONS ATM ........ Pc = T C = - MEAS. O GAS SPECIFIC GRAVITY-G 

PETRO CANADA INC. 1 ! 14.73 PSI600F [X OTHER t4.7psi , 60F 14 . 7 1 EST. 0 . 698 
METER RUN SIZE(INCHESj' FLOW RECORDER TYPE I hW RANGE (I~ WATER) r STATIC PRESS RANGE (psi) ~u TA8LIE PR E vo PAGE Fg a ~ C I = F U X F 9 

DAY FLOW 
TIME 

TIME 

~HR) CLOCK (flOURS) 

3. 06 8 r in I ~TON . 0-20 0 "H2 I:!LO-15 0 0 _ psi 24. 1311 1. 1969 28 . 8834 
STATIC DIFFERENTIAl DOWN ORIFICE I CORRECTED GAS 

PRESSURE mlSURE STRUM j h P SIZE C2 = Fb X Fu X Fpv X Y2 C FLOW RATE 
Pf h GAS w f d -

w TEMP. F ---r-~ l C2 (C s C, X C2 ) 0" - C ~ 
~~I~ a O::J;i~ER) (~) I (liidiEsi b I F If I F pv Y 2 ~~~~ I d '-'-"- - I - - ---I 19 

1 ~300 1.1 435 96.0 88 1 204.27 1.500 472 . 95 .9741 1.0419 1.0014 480 . 672 
z 19 ' I r-= - -- >---

2315 ' 1.4 450 96.01.1.3 207.771.S00 472.921 . 9526 

23:30 1 1.6 450 99. Q..~:1.~ 210.99 1.500 472.95. . 9526 

1 . 0:569 

G · 0369 L 0 013 I 
467.778 -
467.797 

3- 19 '--- n4 l 
4 19 

__ -+-_9_8. !J:.~ 3 1 209.92 1.50 0 472 . 95 . 9526 1.0369 ~01:3 ___ 467 . 790 

1.00:1.0 472 . 06:3 

-

: 

t--_-r-_8_4_.O 108 203 . 84 , 1.500 L ·72. 95 . 9568 

80 . 0 90 198.93 1.500 4n~ . 95 1 .97;~3 

l! . 0421 
+-- - - -

14 _ I 

\1_5 _ ! 

I 
11_' __ 

78 · ll..t~'77 195 . J 1 . 5 0 0 I 4~:. 95 I .9662 

77.0 9(7 1 193.i8~.5 00 47.:. . 95 .9645 l!- 1-
__ -0--7_5_ ._0_+ 1 0t 188. :J 1 ~O 0 j 472 . 95 . 9585 

75.0 109 190 . 65 1 . 500 472 . 95 . 9560 
-~-- r----

1 . 0475 

1.0448 

:1 . . 0437 

1 . 0408 

1.0409 

1 . 0010 4B2 . 178 
I--- -----4 -

1 . 0 01~ 477 . 906 

I ~0 1() 
L 

476 . 559 
~ 

1 . 0010 472.294 
- -

1 . 0009 471 . 080 -

1 

138B3 2835 . 98 
[i; - z 

13511 2807.12 
-

3 

13St2 2850.76 
• 

13Sj.1 2836.29 
.-

s 

136::<)5 2779.31 - - -----
6 

13927 2770.45 
7 

13804 [ 

13765 _ 

2697 . 62 
-

8 

2659. 04 
9 

13641 2573 . 82 
-

10 

_ 1360~ _ 2594 . 11 
\I 

lZ 

IS 

\4 

IS 

18 

L~~~~~~~~~~~17 
18 

1

18 


