
(415) 527-9876 
CABLE ADDRESS: GEOTHERMEX 
TELEX: 709152 STEAM UD 

Dr. Harry J. Olson 
AMAX Exploration, Inc. 
Denver West Office Park 
1707 Cole Boulevard 
Golden, Colorado 80401 

Dear Harry: 

GeothermEx, Inc. 

June 14, 1984 

SUITE 201 
5221 CENTRAL AVENUE 
RICHMOND, CALIFORNIA 94804 

Enclosed are the results of testing Well 88-11. In addition to 
plotting measured pressures, computer calculations were performed to deter
mine wellhead steam quality (percent) and flow rate (lb/hour) at each time 
step. These calculations are not available for tests 1, 2, and 3 due to 
inaccurate lip pressure measurements. 

The attached table lists the data being sent for each test. 

Yours truly, 

~M;N~ ./[~:~~resident 
JRM/mm 

Attachment 



.. 

FISHLAKE TESTING: WELL 88-11 

Test Number 1 2 3 4 5 6 7 8 

Clock Start Time 7:44AM 8:33AM 10: 15AM 1:30PM 2:38PM 4:04PM 5:32PM 6:37PM 
Clock Finish Time 8:18AM 9:59AM 1:09PM 2:26PM 3:46PM 4:58PM 6:16PM 7:14PM 
Test Start Time (Hrs) 19.5 20.0 22.0 25.5 26.0 28.0 29.5 30.5 
Test Finish Time (Hrs) 20.5 22.0 25.5 26.5 28.0 29.0 30.5 31.5 
Orifice Diameter (Inches) 7.5 6.5 6.5 6.5 5.5 5.5 6.5 6.5 
James Tube Diameter (Inches) 6.0 6.0 7.0 5.0 5.0 4.0 6.0 7.0 

Computer Calculations No No No Yes Yes Yes Yes Yes 

Plots: 

Pressure vs. Time Yes Yes Yes Yes Yes Yes Yes Yes 
Flow Rate vs. Time No No No Yes Yes Yes Yes Yes 
Steam Quality vs. Time No No No Yes Yes Yes Yes Yes 
Steam Quality vs. Flow Rate No No No Yes Yes Yes Yes Yes 
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FISHLAKE TEST 3 - PRESSURE MEASUREMENTS 
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FISHLAKE TEST 4 - PRESSURE MEASUREMENTS 
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FISHLAKE TEST FOUR - WELL 88-11 
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FISHLAKE TEST FOUR - WELL 88-11 
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FISHLAKE TEST FOUR - WELL 88-11 
50 

45 

40 

~ a 

>- 35 
t--.... 
_l 

< 
:::> 30 0 

L 
< r a 
w 

25 t--
(f) 

0 
< w 20 

[ 
a :c 

_l a 
_l a 
w 

I ;;., a 
15 a .. 

a 
a a 

10 t- loa a 

' 5 t-
a a a 

'faa 
a ..... . I I . I I . . 

0 
0 50000 100000 150000 200000 250000 300000 350000 400000 450000 500000 

TOTAL FLOW RATE !LB/HRl 
GeothermEx, Inc. 



At'TUTS'1.PLT 

60 

55 

50 

45 

40 
~ 

< ..... 
(I) 35 
0... 
~ 

I.LI :10 0! 
::l 
(I) 
(I) 
I.LI 25 
0! 
0... 

20 

15 

10 

5 

0 
26 

------------

FISHLAKE TEST 5 - PRESSURE MEASUREMENTS 

26.2 

l.ESEN:h 
.LIP PRESSURE 

26.4 

• ORIFICE DOIHSTREAK PRESSlRE 
• ORIFICE llPSTREAit PIIESSURE 

• IEU.I£IIIl -

26.6 

• .. - !fJf'"' ::> t ! ~~ : 
:i{:ilP'\ftfJ ii~~¥H ~::f.i~~·y :.,., :1; :\ r:•:'t:: :: u wl,ii .. " "'·':·,, •.• ,.: .• 4:;,. ~ l •.. , .. ·•····IT :g ii 4. i ~ 11 
.1: lt: .. : 

: J:; 

i t 

26.8 27 27.2 

TIME <HOURS> 

27.4 27.6 27.8 28 

GeothermEx. Inc • 
0&-14-1!1M 



~ 

0!: 
:J: 

' m 
_J 
~ 

LU 
1-
< 
0!: 

!I= 
0 
_J 
LL. 
_J 
< 
1-
0 
l-

AI IE&ISRIE.PLT 0&-1-4-1984 

FISHLAKE TEST FIVE - WELL 88-11 
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FISHLAKE TEST FIVE - WELL 88-11 
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FISHLAKE TEST FIVE - WELL 88-11 
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FISHLAKE TEST 6 - PRESSURE MEASUREMENTS 
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FISHLAKE TEST SIX - WELL 88-11 
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FISHLAKE TEST SIX - WELL 88-11 
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FISHLAKE TEST 7 - PRESSURE MEASUREMENTS 
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FISHLAKE TEST SEVEN - WELL 88-11 
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FISHLAKE TEST 8 - PRESSURE MEASUREMENTS 
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FISHLAKE TEST EIGHT - WELL 88-11 
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GEOTHERMEX INC, - PROGRAM JAMESOR1 F!SHLAKE PROJECT - TEST FOUR 

TE~T TIME 1:30 PM TO 2:26 PM 

MAIN FLOW LINE DIAMETER !INJ = 10.000 

ORIFICE DIAMETER !INl = r;.5oo 

CRITICAL FLOW PIPE DIAMETER !INJ = 5.000 

ATMOSPHERIC PRESSURE !PSIAl = 13,200 

TIME LIP ORIFICE 
PRESS, UPSTREAM 

!HR:MIN PRESSURE 
:SEC> !PSIAJ !PSIAJ 

25:30:41 16.86 44.07 

25:31:11 12.57 46.71 

25:31:41 12.48 

25:32:11 12.47 

25:32:41 12.56 

25:33:11 12.54 

25:33:41 12.54 

25:34:11 12.56 

25:34:41 38.87 

25:35:11 26.41 

25:35:41 23.75 

25:36:11 22.76 

25:36:41 22.50 

25:37:11 22.59 

25:37:41 22.6b 

25:38:11 22.65 

25:38:41 22.66 

25:39:11 22.74 

25:39:41 22.83 
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PRESSURE 
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TOTAL 
MASS FLOW 
RATE 
!LBS/HRl 

114743. 

69025. 

5&762. 

WATER 
RATE AT 
WELLHEAD 
!LBS/HRl 

96448, 

50596, 

35718. 

STEAM 
RATE AT 
WELLHEAD 
!LllS/HRl 

18295, 

18430, 

21044. 

WELLHEAD 
STEAM 
QUALITY 
.(PERCENT) 

15.94 

26.70 

37,07 

53,82 ORIFICE DOWNSTREAM PRESSURE GREATER THAN UPSTREAM, 

54.21 ORIFICE DOWNSTREAM PRESSURE GREATER THAN UPSTREAM, 

53.20 284.9 124229. 120004. 4224. 

53,45 MORE THAN 100 ITERATIONS WITH NO CONVERGENCE, 

52o75 MORE THAN 100 ITERATIONS WITH NO CONVERGENCE. 

53.20 284.9 412727. 410798, 1928. 

52.69 MORE THAN 100 ITERATIONS WITH NO CONVERGENCE, 

53.82 285.7 215204. 203849. 11356. 

53, II 284.8 174548. 154703, 19845. 

54.52 28&.5 192740. 179230. 13510. 

3.40 

.47 

5.28 

II, 37 

7.01 

55.41 ORIFICE DOWNSTREAM PRESSURE GREATER THAN UP~TREAM, 

55.19 287.3 184434. 167983, 16452. 8.92 

::>6.08 288.3 226407. 221244. 5162. 2.28 

55,16 287,3 174131' 155633. 18498. IO,b2 

55.54 287.7 222265, 215826, 6439. 2.!10 

5b,64 289.0 192604. 178376. 14228. 7.39 

TOTAL 
FLUID 
ENTHALPY 
!BTU/LBJ 

376.76 

493.44 

STEAM 
QUAL AT 
ATM PR, 
!PERCENT> 

20.75 

32.74 

595.78 43.25 

285.43 II, 38 

258.42 8.60 

303.45 13.23 

358.74 18.90 

320.21 14.95 

338.54 16.83 

278.54 10.07 

354. 17 18.43 

283.58 11.19 

326.07 15.55 

NO.OF 
ITERA
TIONS 

10 

3 

17 

7 

18 

28 

16 

22 

16 

17 

22 

a 

,.. 
'l 

'l 

'l 

'l 

'l 

'l 

... 
l 

, .• 
(. 
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• 
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(j 
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TIME LIP ORIFICE 
PRESS, UPSTREAM 

IHR:MIN PRESSURE 
:SEC) IPSIA) IPSIAl 

25:40:11 22.82 54.77 

25:40:41 22.85 53.48 

25:41:11 22.84 

25:41141 22.86 

25:42:11 22.86 

25:42:41 22.86 

25:43:11 22.86 

25:43:41 22.88 

25144:11 22.79 

25:44141 22.81 

25:45:11 22.83 

25:45141 22.82 

2!:i146 :II 22.82 

25:4&:41 22.80 

25:47:11 22.60 

25:47:41 22.64 

25:46:11 22.64 

25:48:41 22.69 

25:49:11 22.84 

52.51 

52.56 

54.37 

53.49 

55.011 

52.45 

51. 19 

50.92 

52.61 

48.76 

53.05 

51.25 

54.27 

51.53 

48.30 

52.41 

52.18 

Ol<IFICE 
DOWNSTREAM 
. PRESSURE 

IPSIAl 

52.91 

50.04 

53.92 

52.84 

52.04 

52, 16 

51.58 

49.99 

47.49 

47.32 

49.66 

4?.56 

47.63 

48.20 

50.03 

48.37 

47.40 

53.15 

48.35 

WELLHEAD 
PRESSURE 

IPSlAl 

56.01 

55.02 

WELLHEAD 
TEMPERA

TUI<E 
IDEG,f) 

288.2 

287.1 

TOTAL 
MASS FLOW 
RATE 
!LBS/HRl 

206745. 

175750. 

WATER 
F<ATE AT 
WELLHEAll 
ILBS/HF<l 

195372. 

157113. 

STEAM 
RATE AT 
WELLHEAD 
ILBS/HRl 

11373. 

18637. 

WELLHEAD 
STEAM 
QUALITY 
!PERCENT) 

5.50 

10.60 

53.60 ORIFICE DOWNSTREAM PRESSURE GREATER THAN UPSTREAM, 

54,97 ORIFICE DOWNSTREAM PRESSURE GREATER THAN UPSTREAM, 

55.79 288.0 I ~5764. 182060. 13704. 7.00 

54.61 286.6 221003. 212877. 8127, 3.68 

55.37 287.5 173150. 153836. 19315. II, 15 

54.42 286.4 197272. 183482. 13789, 6.99 

53.85 285.7 177250. 158397. 18854. 10.64 

54.81 286.8 181285. 163012. 18272. 10,08 

56.01 288.2 182169. 165061. 17108. 9.3~ 

52.73 284.4 231346. 225320· 6026. 2.60 

54.21 286.1 141081. 11430 I. 267~0. 16.98 

54.34 28&.3 184995. 168744. 16252. a.7a 

55.50 287.6 158304. 135855. 22449. 14. 18 

54.75 286.8 188407. 1711166. 1&541. 6.78 

S3, 11 284.8 239223. 235463. ~760. 1.57 

55.16 ORIFICE DOWNSTREAM PRESSURE GREATER THAN UPSTREAM, 

55.50 287.6 175209. 155552· 19657. 11.22 

TOTAL 
FLUID 
ENTHALPY 
IBTU/LBl 

308,05 

353,84 

321.58 

289.65 

359.29 

319.91 

352.83 

348.76 

<143.79 

277.54 

430.04 

336.35 

387.25 

336,76 

268.48 

360.02 

STEAM NO.OF 
QUAL AT ITERA
ATM PR, TIONS 
IPERCENTl 

13.70 10 

18,40 17 

15.0S 

II, 61 

18.~6 

14.92 

18.30 

17.88 

17.<17 

10.57 

26.23 

16.60 

21.83 

16,65 

9.64 

19.04 

~ 

16 

26 

9 

16 

17 

25 

14 

22 

13 

3 

15 

3 

13 

9 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



• 
• TIME LIP ORIFICE ORIFICE WELLHEAD WELLHEAD TOTAL WATER STEAM WELLHEAD TOTAL STEAM NO. OF 

PRESS, UPSTREAM DOWNSTREAM PRESSURE TEMPERA- MASS FLOW RATE AT RATE AT STEAM FLUID QUAL AT ITERA- • !HR:MIN PRESSURE PRESSURE TURE RATE WELLHEAD WELLHEAD QUALITY ENTHALPY ATM PRo TIONS 
:SEC I IPSIAl IPSIAl lf'S!Al !PSI AI IDEG,F) ILllS/HRl ILilS/HRl ILBS/HRl !PERCENT! IBTU/LBl II'ERCENTl 

25:49:41 22,Sj; 50.77 53.42 o4ol5 ORIFICE DOWNSTREAM PRESSURE GREATER THAN UPSTREAM. • 
25:50:11 22.84 54.78 49.64 56.47 288,8 140473, 113784. 2668~. 19.00 432.52 26.48 13 • 25:50:41 22.83 :51.60 48.63 55.60 287.8 190101, 174335. 15766. 8.29 333.25 16.29 II 

25:51:11 22.84 54.38 51.98 55.68 287.9 191978, 177791. 14187. 7.3~ 325,02 1:5'.44 8 • 
25:51:41 22.85 51.05 53.15 :53.26 ORIFICE DOWNSTREAM PRESSURE GREATER THAN UPSTREAM, 4 
25:52:11 22.83 49.16 50.51 54,20 ORIFICE DOWNSTREAM PRESSURE GREATER THAN UPSTREAM, 

25:52:41 22.86 49.14 50.01 52.91 ORIFICE DOWNSTREAM PRESSURE GREATER THAN UPSTREAM, 4 

2:5:53:11 22.87 51.41 49.18 55.03 287, I 201830, 189507. 12323. 6.!1 312.48 14. 15 13 
4 

25:53:41 22.8j; 50.47 50.93 52.98 ORIFICE DOWNSTREAM PRESSURE GREATER THAN UPSTREAM, 
r t 25:54:11 22.88 54.46 52.15 54.52 286.5 195111. 181339. 13771. 7.06 320.66 14.99 16 

25:54:41 22.87 55.79 50.48 57.86 290.3 138519. II 0749, 27769. 20.05 443,54 27.61 5 t 
25:55:11 22.85 50.49 52.08 53.69 ORIFICE DOWNSTREAM PRESSURE GREATER THAN UPSTREAM, 

25:55:41 22.87 54.64 52.60 53.98 285.9 199535. 1Sj;942, 12593. 6o31 313.16 l4o22 13 

25:56:11 22.89 52.99 53,79 55,18 ORIFICE DOWNSTREAM PRESSURE GREATER THAN UPSTREAM, 

25:56:41 22.87 50.60 52.90 53.16 ORIFICE DOWNSTREAM PRESSURE GREATER THAN UPSTREAM, 

25:57:11 22.88 53.58 49,28 55.50 287.6 164140. 141,99. 22141. 13.49 380.89 21, IS 23 

25:57:41 22.87 55.58 51.46 56.08 288.3 158235, 135875. 22360. 14. 13 387.41 21 o85 15 

25:58:11 22.89 54.72 50.22 55.82 288.0 157136, 133666. 28470. 14.94 394.54 22.58 7 

25:58:41 22.90 52.91 47,71 54.78 286.8 14ol59, 119274. 25885. 17.83 420.06 25.20 2 

I 

I 

t 
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• 
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• 

TIME 

!HR:MIN 
:SEC I 

LIP ORIFICE 
PRESS, UPSTREAM 

PRESSURE 
!PSIAl !PSlAl 

25:59:11 

25:59:41 

22.94 53.61 

22.92 54.31 

26; 0:11 22.93 54.19 

26: 0:41 22.93 53.70 

26; 1:11 22.94 55,31 

26; 1:41 22· 95 54.34 

26:2:11 22.95 56. 10 

26: 2:41 22.97 50.77 

26: 3:11 22.96 48.91 

26: 3:41 22.96 53.52 

26: 4;11 22.94 55.42 

26: 4:41 22.96 55.74 

26; 5tll 22.93 51.23 

26: 5:41 22.94 35.84 

26; 6;11 22o94 12.86 

26: 6141 22.94 12.75 

26; 7;11 22.96 12.56 

26; 7:41 22.95 12.59 

26: 8: II 22,93 12.58 

26: 8t41 22.94 12.65 

26: 9: II 22.91 12.93 

26; 9t41 22o93 12.77 

26;10:11 22.91 12.78,' 

26;10141 22.90 17.71 

26:11:11 22.90 55.89 

ORIFICE 
DOWNSTREAM 

PllESSURE 
!PS!Al 

50.47 

52.47 

49.60 

49.30 

51.83 

52.5!; 

53.16 

48.91 

51.34 

54.38 

54. 11 

54.84 

49,40 

49.42 

51' 14 

50.89 

49.99 

48.50 

47.59 

54.59 

51.72 

51.44 

52.79 

51.72 

04.47 

WELLHEAD 
PRESSURE 

!PSIAI 

55.56 

55.06 

55.84 

55.84 

57.! I 

54.75 

56.93 

54.87 

WELLHEAD 
TEI1PERA

TU~E 
!D<:G.Fl 

287.7 

287, I 

288.0 

288.0 

289.5 

286.8 

289.3 

286.9 

TOTAL 
MASS FLOW 
RATE 
!LBS/HRI 

183279. 

204386. 

157706. 

159863. 

173118. 

208777. 

182192. 

215107. 

WATER 
RATE AT 
WELLHEAD 
!LBS/HRI 

166056. 

193079. 

134093. 

137109. 

153790. 

197778. 

165086. 

205016. 

STEAM 
RATE AT 
WELLHEAD 
!LBS/H~l 

17223. 

11307. 

23614. 

22754. 

19328. 

11000. 

17106. 

I 0091, 

WELLHEAD 
STEAM 
tlUALJTY 
!PERCENT I 

9.40 

5.53 

14.~7 

14.23 

llo 16 

5.27 

9.39 

4t69 

52,32 ORIFICE DOWNSTilEAM PRESSURE GREATER THAN UPSTREAM, 

!;6,27 ORIFICE DOWNSTREAM PRESSURE GREATER THAN UPSTREAM, 

:56.61 288.9 215634. 207287. 8347. 3.87 

56.47 288.8 224573. 218796. 5777. 2.57 

54.07 286.0 213934. 203717. 10216. 4.7~ 

54,91 ORIFICE DOWNSTREAM PRESSURE GREATER THAN UPSTREAM, 

55.15 ORIFICE DOWNSTREAM PRESSURE GREATER THAN UPST~EAM, 

55,62 ORIFICE DOWNSTREAM PRESSURE GREATER THAN UPSTREAM, 

54,02 ORIFICE DOWNSTREAM PRESSURE GREATER THAN UPSTREAM • 

54,62 ORIFICE DOWNSTREAM PRESSURE GREATER THAN UPSTREAM. 

53,99 ORIFICE DOWNSTREAM PRESSURE GREATER THAN UPSTREAM, 

55,91 ORIFICE DOWNSTREAM PRESSURE G~EATER THAN UPSTREAM, 

55.62 ORIFICE DOWNSTREAM PRESSURE GREATER THAN UPSTREAM, 

55,34 ORIFICE DOWNSTREAM PRESSURE GREATER THAN UPSTREAM, 

56.14 ORIFICE DOWNSTREAM PRESSURE GREATER THAN UPSTREAM, 

56,03 ORIFICE DOWNSTREAM PRESSURE GREATER THAN UPSTREAM, 

~3.86 285.7 212071. 202405. 9666, 4,56 

TOTAL 
FLUID 
ENTHALPY 
!BTU/LBI 

343.34 

307.24 

394.89 

388. 10 

361.26 

304,4& 

344.77 

299.29 

293.7~ 

281.66 

299.13 

296.88 

STEAM 
QUAL AT 
ATM PRo 
(PERCENT I 

17.32 

13.62 

22.62 

21.92 

19. 16 

13.33 

17.47 

12.80 

12.23 

10,99 

12.78 

/ 

12.55 

NO, OF 
ITERA
TIONS 

14 

10 

7 

15 

9 

18 

14 

7 

20 

19 

7 

4 



• 

• 
• 

I 

TIME LIP ORIFICE 
PRESS. UPSTREAM 

(HR:MIN PRESSUR£ 
:SEC! (PSlAl (PS!Al 

26:11:41 22o89 53,25 

26:12:11 22.91 53.77 

26:12:41 2Lo88 52,83 

26:13:11 22.90 52.76 

26:13:41 22.90 55.49 

26:14:11 22.91 54.36 

26:14:41 22.89 53.52 

26:15:11 22.89 53.29 

26:15:41 22.89 54.64 

26:16:11 22.89 54.64 

26:16:41 22.90 53.73 

26:17:11 22.89 52.75 

26:17;41 22.89 52.95 

26:18:11 22.90 53.46 

26:18:41 22.89 53.31 

26:19:11 22.87 53.93 

26:19:41 22.8/ 53.83 

26:20:11 22.88 54.77 

26:20:41 22.87 53.25 

ORIFICE 
DOWNSTREAM 

PRESSURE 
(PSIAl 

49.83 

49. 18 

48.69 

48.96 

53.38 

52.15 

50.05 

51.10 

52.63 

51.23 

51.81 

48.85 

48.08 

50.40 

50. 17 

51.36 

51.89 

52.92 

50.14 

WELLHEAD 
PRESSURE 

(PSI A! 

54.46 

55.21 

54.11 

54.50 

53.36 

56.01 

53.80 

:>5. 15 

54./4 

54.90 

54.62 

55.05 

53.95 

54.94 

54.12 

56.01 

54.50 

53.69 

55.92 

WELLHEAD 
TEMPERA

TURE 
(DEG,Fl 

286.4 

287.:.:1 

286.0 

286.5 

285.1 

288.2 

285.7 

287.2 

286.8 

286.9 

286.6 

287. 1 

285.8 

287.0 

286.0 

288.2 

286.5 

285.5 

288. 1 

TOTAL 
MASS FLOW 
RATE 
(LBS/HRl 

181147, 

1~70~4. 

167913. 

175664. 

197352. 

199635. 

176474. 

202181. 

203239. 

177025. 

20/831. 

16~714. 

152328. 

180853. 

182816. 

188620. 

207244. 

205850, 

181805. 

WATER 
RATE AT 
WELLHEAD 
(LBB/HRl 

162924. 

133547. 

146741' 

156001. 

184104. 

186594. 

157764. 

189499. 

190980. 

158277. 

196344. 

149383. 

127983. 

163845. 

165603. 

173753. 

195&04. 

194229. 

164728. 

STEAM 
RATE AT 
WELLHEAD 
!LBS/Hl<l 

18223. 

23507. 

21172. 

1961;3. 

13248. 

13041. 

18710. 

12682. 

12259. 

18748. 

1141<7. 

20332, 

24345. 

17008. 

17212. 

~4867. 

II &40, 

11621. 

17077. 

WELLHEAD 
STEA~I 

QUALITY 
(PERCENT! 

10.06 

14.97 

12.61 

11. 19 

6.71 

6.~3 

10.60 

6.27 

6.03 

10.59 

5.53 

11.98 

1~.98 

9.40 

9.42 

7.88 

5t62 

5.65 

9.39 

TOTAL 
FLUID 
ENTHALPY 
!BTU/LBl 

348.21 

394. 17 

371.28 

358.69 

316.14 

317.53 

352.46 

314.15 

311.47 

353.:>8 

306.69 

366.02 

402.15 

342.72 

341 '90 

329.92 

307.38 

306.b9 

343.71 

STEAM 
QUAL AT 
ATM PR, 
(PERCENT! 

17.82 

22.54 

20.19 

18.90 

14.53 

14.67 

18.26 

14.32 

14.05 

18.37 

13.56 

19.70 

23.36 

17.26 

17. 17 

15.94 

13.63 

18.56 

17.36 

/ 

,. 

NO,OF 
ITERA
TIONS 

25 

7 

12 

9 

5 

!j 

17 

32 

40 

17 

10 

20 

18 

14 

14 

19 

29 

10 

14 

• 
4 

• 
• 
• 
4 



·--··~---

• 
• TIME LIP ORIFICE ORIFICE WELLHEAD WELLHEAD TOTAL WATER STEAM WELLHEAD TOTAL STEAM NO.OF 

PRESS, UPSTREAM DOWNSTREAM PRESSURE TEMPERA- MASS FLOW RATE AT RATE AT STEAM FLUID QUAL AT lTERA-• !HR:MIN PRESSURE PRESSURE TURE RATE WELLHEAD WELLHEAD QUALITY ENTHALPY ATM PR, TIONS 
:SEC> IPS!Al !PSIA> !PSI A> !PSI A> !DEG,F> ILBS/HRl ILBS/HR> !LBS/HRl ( PI:RCENT> !BTU/LBl !PERCENT> 

• 26:21:11 22.87 55.03 53,34 52.72 284,4 209277. 191l285, 10992. 5.25 301.93 13.07 45 

I 
26:21:41 22.90 54.32 52.08 5:'o.Oil 21:i7.2 200884. lll7675. 13209. 6.58 316.85 14.60 5 

26:22:11 22.89 51.38 46.30 54,49 286.5 152470. 127824. 24646. 16, lD 404.41 23.59 18 

I 26:22:41 22.88 55.91' 54.04 56.58 21l8o9 203093. 191082. 12012. 5.91 312.48 14. 15 21 

I 
26:23:11 22.89 55.02 53.38 55.46 287.6 210067, 199720. 10347. 4.93 302. 12 13.09 7 

26:23:41 22.90 53.35 51.02 :'12.03 283.5 19930&. lll!:i625. 13681. 6.86 315.97 14.51 43 

t 26:24:11 22.91 54.65 50.48 55.72 287.9 163858. 14Hl32, 22027. 13.44 380.70 21.16 28 

• 26:24:41 22.91 56.09 53.67 56.47 288,8 192173, 177533. 14640. 7o62 328.00 15.75 46 

26:25:11 22.92 53.06 50.99 54.75 286.8 204572. 192567, 1200:>. · 5,1J7 309.98 13.90 21 

• 26:25:41 22.91 s8.a2 33,05 55.63 287.8 191418. '171587. 19832. 10.36 352.28 18.24. 6 

t 
26:26:11 54.26 14.32 17.76 18,62 ORIFICE DOWNSTREAM PRESSURE GREATER THAN UPSTREAM, 

• 
• 
• 
• 

4 

• 
• 
• 
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• 
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FISHLAK£ PROJECT - TEST FIVE 

TEST TIME 2:38 PM TO 3:46 PM 

MAIN FLOW LINE DIAMETER i!N) • 10.000 

ORIFICE DIAMETER (IN> • 5.500 

CRITICAL FLOW PIPE DIAMETER (IN> • 5.000 

ATMOSPHERIC PRESSURE <PSIA> • 13.200 

TIME LIP ORIFICE 
PRESS, UPSTREAM 

<HR:MIN PRESSURE 
:SEC> <PSIA> <PSIA> 

26:88: II 14,84 26,79 . 

26:88:41 14.88 47.19 

26:89:11 15.27 52. 10 

26:89:41 15.63 49.92 

26:40:11 l5o97 54ol4 

26:40:41 16.37 

26:41:11 16.72 

26:41:41 17.07 

26:42:11 17.44 

26:42:41 17.82 

26:43:11 18.20 

26:43:41 18.56 

54.50 

50.48 

54.95 

54.27 

54.71 

54.23 

51.22 

26:44:11 18.92 53.54 

26:44:41. 19.25 

26:4:3:11 19.60 

26:45:41 19.94 

2&:46:11 20o26 

49.82 

54.11 

51.77 

51. 17 

ORIFICE 
DOWNSTREAM 

PRESSURE 
(PSIA> 

23. 17 

44.74 

48.53 

48.43 

51.36 

53.90 

44.86 

54.44 

52.00 

52.59 

52.20 

45.59 

51.52 

42.50 

52.42 

49.23 

46.36 

WELLHEAD 
PRESSURE 

<PSIA> 

30,90 

42.88 

47.51 

49.72 

52.56 

55.29 

54.04 

56.11 

55, IS 

55.41 

55.50 

55.25 

54.61 

52.53 

54.61 

54.58 

53.04 

GEOTHERMEX INC, - PROGRAM JAMESORI 

WELLHEAD 
TEMPERA

TURE 
<DEG.F> 

252.0 

271.5 

277.8 

280.7 

284,2 

287,4 

285.9 

288.4 

287,3 

287.5 

287.6 

287.4 

286,6 

284, I 

286.6 

286,6 

284.7 

TOTAL 
MASS FLOW 
RATE 
(LBS/HR> 

160815· 

136871. 

120324. 

156082. 

133593. 

173518 • 

122500, 

186932 • 

159005. 

166694. 

174376. 

145422. 

184386. 

146391. 

193826. 

190186. 

173819. 

WATER 
RATE AT 
WELLHEAD 
<LBS/HR> 

154566. 

127758. 

107548. 

150225. 

122907. 

171775. 

106056. 

186445. 

150679. 

15893:3. 

167256. 

129944. 

177597. 

128774. 

188144. 

182636. 

160972. 

STEAM 
RATE AT 
WELLHEAD 
<LBS/HR> 

6249. 

9113. 

12776. 

5857. 

10686. 

1744. 

16444. 

486. 

8326. 

7759. 

.7120. 

15478. 

6789, 

17617. 

5682. 

75:JO, 

12847. 

WELLHEAD 
STEAM 
QUALITY 
(PERCENT) 

3.89 

6.66 

10.62 

3.7~ 

a.oo 

1.00 

13,42 

,26 

5.24 

4.65 

4.08 

10.64 

3.68 

12.03 

2.93 

8.97 

7.39 

26:46:41 20,55 54.60 54.27 54,94 MORE THAN 100 ITERATIONS WITH NO CONVERGENCE • 

26:47:11 20.8:3 54.61 51.18 55.95 288.2 187143. 176859. 10284. :;.so 

TOTAL 
FLUID 
ENTHALPY 
<BTU/LB) 

257.23 

302.30 

345. 16 

284.41 

327.05 

265.89 

378.69 

260.02 

304.66 

299.58 

294.43 

354.46 

289.69 

364.22 

282.79 

STEAM 
QUAL AT 
ATM PR, 
<PERCENT> 

8.48 

13, II 

17.51 

11.27~ 

15.65 

!lo37 

20.95 

So77 

13.85 

12.83 

12.30 

18.46 

II, 81 

19.47 

11.10 

292.31 . 12.08 

322.01 15.13 

807.93 13.69 

NO,QF 
ITERA
TIONS 

12 

32 

17 

9 

19 

6 

4 

9 

IS 

15 

12 

17 

28 

20 

22 

12 

8 

10 



t 

t 

t 

• 
• 
• 

TIME LIP ORIFICE 
PRESS, UPSTREAM 

!HR;MIN PRESSURE 
;SEC) !PS!Al !PSIAI 

26;47141 21,15 5lo74 

26;48:11 21,35 53o34 

26;48;41 21.60 

26:49;11 21.88 

26:49:41 22.11 

26:50: II 22,35 

55.42 

5lo 16 

51, II 

50.22 

26:50;41 22.55 50.64 

26:51;11 22o74 49o07 

26:51:41 22.96 49.30 

26:52;11 23.18 50.15 

26:52:41 23.38 50.25 

26::i3:11 23.54 50.97 

26153;41 23,68 52o88 

26:54:11 23.82 5!.04 

26:54:41 23.94 53.98 

26:55:11 24.09 51.27 

26:55:41 24.16 51.99 

26:56;11 24.23 54.75 

26156;41 24.34 48.98 

ORIFICE 
DOWNSTREAM 

PRESSURE 
!PSIAl 

45.35 

4b.!l~ 

52.58 

45o05 

46ol2 

44o33 

45.80 

42.46 

43.65 

49.67 

47.79 

46.31 

45.50 

46.81 

50.33 

45.99 

48.68 

51.33 

46.31 

WELLHEAD 
PRESSURE 

!PS!Al 

53.90 

55.41 

ss. 12 

53.99 

54. 11 

53.60 

52.97 

53.13 

52.47 

WELLHEAD 
TEMPERA· 

TURE 
!DEG.Fl 

285.8 

287.5 

287.2 

285.9 

286.0 

285.4 

284.7 

284.9 

284.1 

TOTAL 
MASS FLOW 
!<ATE 
!LBS/HRI 

175195. 

185732, 

199870. 

183852. 

197714. 

194043. 

201062. 

199060, 

204481. 

WATER 
RATE AT 
WELLHEAD 
!LBS/HRl 

159783. 

173625, 

191023. 

169360. 

185577. 

180560, 

189309. 

185062, 

191924. 

STEAM 
RATE AT 
WELLHEAD 
!LBS/HRl 

15412. 

12107. 

8847o 

14492. 

12137o 

13482. 

11753. 

13998. 

12557. 

WELLHEAD 
STEAM 
QUALIH 
!PERCENT I 

a.ao 

6.52 

4.43 

7.88 

6. 14 

6.95 

s.as 

7.03 

6.!4 

53.07 MORE THAN 100 ITERATIONS WITH NO CONVERGENCE, 

52.73 284.4 

55.06 287.1 

54. 14 286,1 

54.43 286,4 

55.38 287,5 

54,56 286.6 

52.57 284.2 

55,48 287.6 

52.84 284.5 

239013, 

214316. 

194899. 

221352, 

221735, 

219175. 

230564. 

230391. 

245509. 

233269, 

203499. 

178628. 

211449. 

212196. 

207355. 

222089, 

221384. 

239947, 

5745· 2o40 

10817. s.os 
16271. 8.35 

9904. 4.47 

9539. 4.30 

11820. 5.39 

8474o 3.68 

9007. 3.91 

5562· 2.27 

TOTAL 
FLUID 
ENTHALPY 
!BTU/LBl 

335,96 

316.72 

297. 14 

327,64 

311 t 73 

S18.58 

307.68 

318.80 

309,82 

275,6S 

302,78 

332.10 

2S6,78 

296.31 

3.05,39 

287,22 

292.82 

274.54 

STEAM NO,OF 
QUAL AT ITERA· 
ATM PRo TlONS 
!PERCENT I 

16.56 3 

14.59 5 

12.58 

15.71 

14,08 

14.78 

13.66 

14.80 

13.88 

10.37 

13. 16 

16, 17 

12.54 

12.49 

l3o42 

II, 56 

12. 13 

10.26 

4 

19 

13 

16 

21 

35 

13 

19 

18 

II 

15 

4 

10 

s 

20 

19 

I 

4 

4 

4 

4 

4 

41 

41 

t 

t 

t 

• 
• 
• 
• 
• 



• 
• 
• 
t 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

• 

TIME LIP ORIFICE 
PRESS, UPSTREAM 

(HR>MIN PRESSURE 
:SECI <PSIAI (PSIAI 

26•57•11 24.45 54.30 

26:57:41 24.51 49,73 

26:58:11 24.60 49.&0 

26:58:41 24.69 54.77 

26:59:11 24.78 51 I 07 

26:59:41 24.85 51.31 

27: 0:11 24.92 53.19 

27: 0:41 24.93 53.98 

27: 1:11 25.04 50.49 

27: 1:41 25.09 50.37 

27: 2:11 25.!7 53.49 

27: 2•41 25.23 54.37 

27: 3:11 25.24 54.57 

27: 3:41 25.27 52.31 

27: 4:11 25.33 55.18 

ORIFICE 
DOWNSTREAM 

PRESSURE 
IPSIAJ 

48.13 

48,79 

48.86 

51. 14 

47.63 

46.62 

52.25 

51.31 

49.56 

46.55 

47.03 

50, II 

50.08 

47.86 

51.02 

WELLHEAD 
PRESSURE 

(PSI AI 

5&.23 

WELLHEAD 
TEMPERA

TURE 
<DEG,FJ 

288.5 

TOTAL 
~lASS FLOW 
RATE 
ILBS/HRJ 

206474, 

WATER 
RATE AT 
WELLHEAD 
<LBS/HRJ 

192064, 

STEAM 
RATE AT 
WELLHEAD 
<LBS/HRJ 

14411. 

WELLHEAD 
STEA~I 
QUALITY 
<PERCENT I 

6.98 

53,61 MORE THAN 100 ITERATIONS WITH NO CONVERGENCE, 

54.11 MORE THAN 100 ITERATIONS WITH NO CONVERGENCE, 

55.02 287. 1 229758. 220194. 9564. 4. 16 

53.60 285.4 240000. 232043. 7957. 3.32 

53,89- 285.8 232204. 221683. I 0521, 4.58 

54,56 MORE THAN 100 ITERATIONS WITH NO CONVERGENCE, 

54.89 286.9 24!l318. 241611, 6707. 2.70 

53,92 MORE THAN 100 ITERATIONS WITH NO CONVERGENCE, 

53.80 285.7 242555. 234222. 8333. 3.44 

54.90 286.9 21B07!, 203789. 14282. 6.55 

54.94 287.0 236225. 225774. 10451. 4.42 

55.16 287.3 234500. 223567. I 0933, 4.66 

55.81 288.0 238599, 228698. 9902. 4. 15 

56.38 288.6 237142. 226905. 10237. 4.32 

i2i'c lcil 26a88 21;68 17;71 55u87 BRIFISE B~Wf4S,RLiltt1 PRE891:JRE SREA'fEH 'fiiAN I:Jft!ITREAt1o 

27: 5:11 25.40 

27: 5:41 25,48 

27: 6: II 25.49 

54.24 

52.24 

54.54 

51, 13 

48.54 

51. 16 

56.08 288.3 

54.21 286, I 

54,61 286.6 

244141. 236475. 7666. a. 14 

242942. 234302. 8b39. 3.56 

244838. 236212, 8625. 3.52 

TOTAL 
FLUID 
ENTHALPY 
<BTU/LEI 

321.87 

294.60 

285. 13 

296.67 

281.00 

286.48 

316.41 

296.92 

299.36 

295.40 

297.53 

286.44 

288.08 

288.23 

STEAM 
QUAL AT 
ATM PR, 
(PERCENT I 

15. 12 

12.32 

II, 34 

12.53 

10.92 

11.48'" 

14.5& 

12.55 

12.81 

12.40 

12.62 

11.48 

11.65 

II, 66 

NO,OF 
lTERA
Tim•s 

16 

12 

17 

IS 

II 

9 

5 

23 

15 

4 

4 

6 

9 

17 

4 



• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

TIME LIP ORIFICE 
PRESS, UPSTREAM 

CHR:MIN PRESSURE 
:SEC> CPSIAl CPSIAl 

27: 6:41 25.56 55.12 

27: 7:11 25.58 53.36 

27: 7:41. 25.59 

27: 8:11 25.58 

271 8:41 25.59 

27:9:11 25.66 

27• 9:41 25.63 

27:10:11 25.62 

27:10:41 25.64 

27:11:11 25.63 

27:11:41 25.66 

27:12:11 25.65 

27:12:41 25.69 

27:13:11 25.72 

27:13:41 25.75 

27:14:11 25.76 

27:14:41 25.79 

27:15:11 25.77 

27115:41 25.77 

51. OS 

53.46 

55.86 

55.25 

52.80 

55.07 

53.21 

51 o68 

54o03 

51.69 

51, 18 

54.12 

55.07 

55.51 

55.24 

51' 50 

55.11 

ORIFICE 
DOWNSTREAM 

PRESSURE 
CPS!Al 

49.29 

47.46 

47.50 

47.19 

49.07 

47.91 

47._66 

50.36 

47. 16 

49.27 

47.98 

48.17 

50.71 

48.28 

46.38 

48.95 

48.44 

48.12 

48.60 

WELLHEAD 
PRESSURE 

CPS I A.) 

55.57 

55.72 

54.45 

55.60 

56.80 

56.66 

54.83 

56.08 

55.76 

55.48 

S6,28 

53.77 

WELLHEAD 
TEMPERA

TURE 
CDEG,Fl 

287.7 

287.9 

286.4 

287.8 

289, I 

289.0 

286.9 

288.3 

288.0 

287.6 

288.5 

285.6 

TOTAL 
MASS FLOW 
RATE 
CLBS/HRl 

225380. 

224721' 

252432, 

222900. 

218054. 

216007. 

236990, 

233046. 

226711' 

260940, 

226451. 

252997, 

WATER 
RATE AT 
WELLHEAD 
CLBS/HR) 

211836' 

211619. 

244849. 

209149. 

202766. 

200066, 

225556. 

221661. 

213516. 

256225. 

215121' 

245099. 

STEAM 
RATE AT 
WELLHEAD 
CLBS/HRl 

13545. 

13102. 

7St:S4o 

13751. 

15288. 

1:5941' 

11434. 

11885. 

13195. 

4716, 

13381. 

7898. 

WELLHEAD 
STEAM 
QUALITY 
!PERCENT> 

6.01 

5.83 

3.00 

6. 17 

7.01 

7.88 

4.82 

4.89 

5,82 

lt81 

5.84 

So 12 

54,34 MORE THAN 100 ITERATIONS WITH NO CONVERGENCE, 

56,29 

56.92 

56.08 

56.44 

54.86 

56.45 

288o6 

289.8 

288.3 

288.7 

286.3 

288.7 

225408. 

205104. 

223812. 

216942. 

255138. 

222341' 

212252, 13156. 5o84 

I 87109, 179~4. 8.77 

209091 ' 14721' 6o5B 

201746. 15196, 7o00 

247797. 7341 t 2.88 

207793, 14548. 6.54 

TOTAL 
FLUID 
ENTHALPY 
CBTU/LBl 

312.22 

310.74 

283.27 

313.72 

322.80 

326.02 

300.46 

802.48 

310.70 

278.49 

811 '37 

283.55 

311 '44 

339ol1 

STEAM NO,OF 
QUAL AT ITERA
ATM PRo TIONS 
!PERCENT) 

14.13 40 

13o97 21 

11 t 15 

14.28 

15.21 

15.54 

12.92 

18. 13 

18.97 

10. 15 

14o04 

11, 18 

14o05 

16o89 

6 

18 

16 

8 

7 

7 

21 

5 

21 

6 

21 

a 

318,02 14.72 

322.83 . 15,17 

5 

16 

282o00 

818. II 

11,02 

14.73 

14 

5 
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• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

TIME LIP ORIFICE 
PRESS. UPSTREAM 

IHR:MIN PRESSURE 
:SECl IPSIAl IPSIAl 

27:16:11 25.81 54.62 

27:16:41 25.84 5!.35 

27:17:11 25.86 

27:17:41 25.91 

27:18:11 2~.89 

27:18:41 25.91 

27:19:11 25.98 

27t19t41 25.92 

27t20:11 26.02 

27:20:41 26.01 

27t21:11 25.94 

27•21:41 25.91 

27t22t11 25.88 

27:22:41 25.90 

27:23:11 25.89 

27:23:41, 25.87 

27:24:11 25.89 

27:24:41 25.96 

27t25t11 25.96 

~6.24 

53.72 

55.54 

50.86 

50.45 

53.97 

51,32 

49.68 

52.86 

51.97 

52.41 

55.14 

54.93 

55.91 

53.09 

54.90 

56. 12 

ORIFICE 
DOWNSTREAM 

PRESSURE 
IPSIAl 

50.26 

48.93 

50.43 

48.74 

47.44 

48.33 

48.52 

51. 12 

51. 16 

51.46 

50.36 

49.09 

49.94 

51.07 

49.42 

49.0~ 

49.46 

48,39 

49.49 

WELLHEAD 
PRESSURE 

IPSJAl 

54.42 

58.29 

58.24 

55. 12 

57.08 

5:;.oo 

52.87 

::>4.31 

WELLHEAD 
TE~IPERA

TURE 
IDEG. Fl 

286.4 

285.0 

290.8 

287.2 

289.5 

287.1 

284.5 

286.3 

TOTAL 
MASS FLOW 
RATE 
!LllS/HRl 

241382. 

26092~. 

221661. 

235791. 

215481. 

265877. 

273642. 

256029. 

WATER 
RATE AT 
WELLHEAD 
ILBS/HRl 

230707. 

255709. 

2079~9. 

224323. 

198486. 

261169. 

270336. 

248974. 

STEAM 
RATE AT 
WELLHEAD 
ILBS/HRl 

10675. 

5220. 

13661 t 

11469. 

16995. 

4708. 

3306. 

70~5. 

WELLHEAD 
STEA~I 
QUALITY 
!PERCENT I 

4.42 

2.00 

6. 16 

4.86 

7.89 

J, 77 

1 I 21 

2.76 

53.11 MORE THAN 100 ITERATIONS WITH NO CONVERGENCE • 

54.14 ORIFICE DOWNSTREAM PRESSURE GREATER THAN UPSTREAM, 

54.12 286.0 260021. 254238. 5184. 2t22 

54. 14 286.1 260261. 253924. 6337. 2.43 

55.47 287.6 264060. 258997. 5063. 1.92 

54.61 286.6 242277. 232046. 10230. 4.22 

54.65 286.7 231349. 218408. 12941. s.ss 
56.29 288.6 219068. 203657. 15411. 7.03 

55.46 287.6 250184. 241860, 8323. 3.33 

56.04 288.3 221814. 207277. 14538 • 6.55 

57.12 289.5 224076. 209186. 14889. 6.64 

TOTAL 
FLUID 
ENTHALPY 
IBTU/LBl 

296.29 

272.65 

316.60 

301. 17 

331.15 

272.59 

264.83 

280.83 

275.72 

277.67 

274.49 

294.67 

307.34 

322.45 

287.43 

317.76 

319.79 

STEAM 
QUAL AT 
ATM PR, 
!PERCENT) 

12.49 

10.06 

14.58 

12.99 

16.07 

10.06 

9.26 

10.90 

10.311 

10.58 

10.25 

12.32 

13.62 

15. 18 

11.58 

14.69 

14.90 

NO.OF 
ITERA
TIONS 

4 

5 

13 

7 

19 

5 

23 

II 

16 

19 

24 

12 

10 

16 

17 

s 

24 



• 
t 

• 

) 

TIME 

IHR;MIN 
;SECl 

LIP ORIFICE ' 
PRESS, UPSTREAM 

PRESSURE 
iPSIAl iPSIAl 

27;25;41 26.02 

27;26;11 25,99 

27;26;41 25.99 

27;27;11 25.99 

27:27;41 25.99 

27;28;11 25.96 

27;28:41 25.90 

27:29:11 25.88 

27:29.41 25.90 

27:30:11 25.9!; 

27:30:41 25,96 

27:31:11 25.99 

27:31:41 26.00 

27:32:11 26o01 

27:32:41 25.99 

27:33:11 26.01 

27:33:41 26,02 

27:34:11 26.01 

27:34:11 26.00 

52.42 

56, I 0 

53.65 

55.39 

51.73 

50.83 

52. 17 

55.33 

53.44 

54.43 

51.41 

54,65 

55.43 

53.25 

5lo 10 

51.92 

53,01 

55.35 

50.45 

ORIFICE 
DOWNSTREAM 

PRESSURE 
iPSIAl 

50.02 

49,55 

50.43 

49.29 

48.50 

49.70 

49, 13 

48.68 

51.35 

48.04 

48.63 

49.34 

49ol6 

49.61 

48.96 

48.85 

49.42 

49.!8 

48.87 

WELLHEAD 
PRESSURE 

IPSIAl 

55.81 

56 .. 76 

55.76 

56o73 

55.02 

54o52 

54o05 

57.74 

53o99 

55.56 

54.53 

53.64 

57.07 

53o04 

55o72 

54.71 

54o6l 

56.47 

53.69 

WELLHEAD 
TEMPERA

TURE 
iDEG,Fl 

288.0 

289.1 

288.0 

289.1 

287.1 

28!;.5 

286.0 

290.2 

285.9 

287.7 

286.5 

285.5 

289.4 

284.7 

287,9 

2fS6o7 

286.6 

288.8 

285.5 

TOTAL 
MASS FLOW 
RATE 
iLBS/HRl 

262062, 

225078. 

253750. 

224459. 

257689. 

287678. 

259988. 

224706. 

265939. 

226952. 

263259. 

234539, 

227300, 

250873. 

270348. 

260830. 

248518. 

225560. 

277038. 

·---·---------

WATER 
RATE AT 
WELLHEAD 
ILllS/HRl 

257209. 

210290. 

246:.!80. 

210541' 

250804o 

288752. 

253206. 

210117' 

261157. 

212844o 

257561. 

221966. 

213241' 

241963. 

266956. 

254255. 

240085. 

211547. 

275241' 

STEAM 
RATE AT 
WELLHEAD 
iLBS/HRl 

4853. 

14789. 

7470o 

13918. 

6885. 

o. 
6782, 

14~89, 

4782. 

14109. 

5699. 

12574. 

14000, 

8911. 

3392, 

6::>75, 

8433, 

14013. 

1797. 

WELLHEAD 
STEAM 
QUALITY 
I PERCENT) 

1.85 

6.57 

2.94 

6o20 

2.67 

.oo 
2.61 

6o49 

1.80 

6.22 

2. 1!; 

5.36 

6. 19 

a.ss 
1,25 

2.52 

3.39 

6.21 

.65 

TOTAL 
FLUID 
ENTHALPY 
iBTU/LBl 

274.28 

318.70 

284,27 

315.28 

280 oll9 

252.28 

279. 17 

319.08 

271 '64 

314oll 

275.65 

304.02 

315.51 

286.64 

268.69 

279. 14 

287.04 

315.09 

260,68 

STEAM 
QUAL AT 
ATM PRo 
!PERCENT) 

10.23 

14.79 

11.26 

14.44 

10,91 

7.97 

10,73 

14,83 

9.96 
• 

14.32 

10,37 

13.28 

14,46 

11' 50 

9.66 

10.73 

l1o54 

14.42 

8.83 

NO,OF 
ITERA
TIONS 

5 

5 

14 

13 

22 

9 

11 

5 

10 

13 

8 

18 

13 

17 

18 

11 

17 

13 

14 

~ 

• 
~ 

~ 

~ 

~ 

4 

4 

4 

4 

4 

4 

4 

4 

41 

4 

41 

41 

41 

41 

t 



.. 
• 
• 
• 
• 
• 
• 
• 
• 
I 

I 

I 

• 
• 
t 

t 

t 

• 
• 
• 
• 
• 
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TIME LIP ORIFICE 
PRESS. UPSTREAM 

CHR:MIN PRESSURE 
:SEC! CPS!Al CPS!Al 

27:34:41 26.01 54.70 

27:35:41 25.98 

27:36:11 26.04 

27:36:41 26.06 

27:37:11 26.03 

27:37:41 26.08 

27:31l:ll 26.02 

27:38:41 26.06 

27:39:11 2b.10 

27:39:41 26.04 

27:40:11 26.07 

27:40:41 26.05 

27:41:11 26.04 

27:41:41 26.04 

27:42:11 26.02 

27:42:41 26.00 

27:43:11 26.09 

27:43:41 26.06 

27:44:11 26.07 

55.16 

56.05 

52.28 

57.41 

53.45 

55.9.2 

53. ::n 

52. 16 

55.32 

55.47 

50.96 

51.71 

55. 15 

56.00 

57.28 

56.41 

53.39 

52.83 

ORII'IC£ 
DOWNSTREAM 

PRESSURE 
CPSJAl 

48.64 

48.54 

48.78 

48.97 

49.03 

49. 16 

48.74 

49.09 

48.87 

48.42 

48.50 

49.09 

48.97 

48.47 

48.:;5 

49.34 

49.23 

49.46 

49.30 

WELLHEAD 
PRESSURE 

CPS! AI 

5?.43 

57.18 

55.13 

52.62 

58.47 

55.98 

56.89 

54.01 

55.62 

57.24 

57.33 

53.57 

54.84 

57.53 

57.59 

58.29 

57.74 

55.35 

56.04 

WELLHEAD 
TEMPERA

TURE 
CDEG.Fl 

289.9 

289.6 

287.2 

284.2 

291 I 0 

288.2 

289.2 

285.9 

287.8 

289.6 

289.7 

285.4 

286.9 

290.0 

290.0 

290.8 

290.2 

287.5 

288.3 

TOTAL 
MASS FLOW 
RATE 
CLBS/HRl 

2301~9. 

223892. 

216889. 

254243. 

207253, 

244646. 

215557. 

242692. 

253519. 

218510. 

219659. 

276929. 

262189. 

224767. 

219080. 

209998. 

216592. 

250209. 

255790. 

WATEI< 
RATE AT 
WELLHEAD 
CLBS/HRl 

216837, 

209314. 

200701. 

246334, 

189077. 

234890. 

199624. 

232663. 

246362. 

203270. 

204335. 

273911. 

256513. 

210169. 

202936. 

192527. 

200617. 

241184. 

248063. 

STEAM 
RATE AT 
WELLHEAD 
CLBS/HRl 

13362. 

14Si"B, 

16188. 

7909. 

18175. 

97S6. 

15933. 

10028. 

7157, 

15240. 

15324. 

3018 • 

5676. 

14598. 

16143. 

1•7471. 

15975. 

9024. 

7727. 

WELLHEAD 
STEAM 
QUALITY 
!PERCENT! 

5.1JO 

6. :n 

7.46 

a, 11 

8.77 

3.9~ 

7.39 

4. 13 

2.82 

6.97 

6.98 

1 '09 

2.16 

6.49 

7.37 

8.32 

7.38 

3.61 

3,02 

TOTAL 
FLUID 
ENTHALPY 
CBTU/LBl 

312.42 

318.63 

325.09 

282.07 

340. ?:;; 

294. II 

326.39 

293. 14 

282.99 

322.95 

323.06 

264.60 

276.02 

318.87 

326.96 

336,48 

327. 18 

289.88 

285.30 

STEAM 
QUAL AT 
ATI'I PR, 
I PERCENT! 

14· 15 

14.79 

15.45 

11.03 

17.06 

12.27 

15.58 

12· 17 

11.12 r 

15.23 

15.24 

9o24 

10.41 

14o!l1 

15.64 

16.61 

15.66 

11.83 

11.36 

NO.OF 
ITERA
TIONS 

21 

s 

8 

14 

3 

12 

8 

12 

14 

16 

16 

12 

8 

5 

8 

I 1 

8 

28 

6 

4 

4 



• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
t 

t 

t 

• 
• .. 

TIME 

!HR;MIN 
;SECl 

27;44;41 

27;45;11 

27t45t41 

LIP ORIFICE 
PRESS, UPSTREAM 

PRESSURE 
!PSIAl !PSIAl 

26.04 55.42 

26.08 52.40 

25.70 20.77 

ORIFICE WELLHEAD 
DOWNSTREAM PRESSURE 

PRESSURE 
!PS!Al !PS!Al 

48.96 56.26 

49.31 56.14 

WELLHEAD 
TEMPERA

TURE 
!DEG.Fl 

288.tl 

288.4 

TOTAL 
MASS FLOW 
RATE 
!LBS/HRl 

222234. 

260851. 

WATER 
!lATE AT 
WELLHEAD 
!LBS/HRl 

207643. 

254404. 

STEAM 
RATE AT 
WELLHEAD 
!LB>J/HRl 

14590. 

6446. 

WELLHEAD 
STEAM 
QUALITl' 
!PERCENT! 

6.57 

2.47 

22.94 55,73 ORIFICE DOWNSTREAM PRESSURE GREATER THAN UPSTIIEAM, 

TOTAL STEAM NO,OF 
FLUID QUAL AT lTERA-
ENTHALPY ATM PR, TIONS 
!BTU/LBl !PERCENT! 

31t!.IO 14.78 5 

280.36 10.85 30 

.--____.,-



,...-

• 
• 
• 
• 
• 
• 
• 
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• 
• 
• 
• 
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• 
• 
• 
• 
• 
• 

GEOTHERMEX INC, - PROGRAM JAMESORI FISHLAKE PROJECT - TEST SlX 

TEST TIME 4:04 PM TO 4:58 PM 

MAIN FLOW LINE DIAMETER (!Nl = 10.000 

ORIFICE DIAMETER <IN> = 5.500 

CRITICAL FLOW PIPE DIAMETER (!Nl = 4,000 

ATMOSPHERIC PRESSURE <PSIAl = 18.200 

TIME LIP ORIFICE 
PRESS, UPSTREAM 

<HR:MIN PRESSURf 
:SEC> <PS!Al <PSIAl 

28: 4:11 18.12 50.06 

28: 4:41 12.45 48.12 

28: 5:11 12.44 

28: 5:41 12.44 

281 6tll 16.41 

28: 6141 12.44 

28i 7:11 12.36 

281 7141 12.37 

28: 8:11 12.48 

28: 8:41 12.80 

28: 9:11 12.36 

28: 9:41 12.36 

28:10:11 12.37 

28:10:41 12.38 

28:11:11 12.36 

28:11:41 11.59 

28:12:11 35.07 

28:12:41 26.76 

28:13: II 24.29 

52,33 

50.50 

49.98 

50.33 

51.89 

52.48 

52. 19 

48.99 

52.32 

52.44 

53,56 

51.49 

50.97 

48.42 

52.19 

52. 10 

51.02 

ORIFICE 
DOWNSTREAM 

PRESSURE 
<PSIAl 

47.33 

46.26 

50,54 

49.21 

47.12 

47.98 

48.36 

50.26 

49,57 

45.34 

47.78 

48.52 

51.47 

50.24 

49.47 

45.91 

50.39 

4~.47 

48.85 

WELLHEAD 
PRESSURE 

<PSIA) 

WELLHEAD 
TEMPERA

TURE 
<DEG.Fl 

TOTAL 
MASS FLOW 
RATE 
<LBS/HR) 

WATER 
RATE AT 
WELLHEAD 
<LBS/HRl 

STEAM 
RATE AT 
WELLHEAD 
<LBS/HRl 

WELLHEAD 
STEAM 
QUALITY 
<PERCENT> 

51.86 

:00.13 

51.65 

51.20 

51.24 

283.3 81557, 

281.2 40177. 

283.1 3&396. 

282.5 54836. 

282.6 61942. 

69278. 12279. 

27923. 12258. 

23615. 12782. 

46061. 8775. 

47928. 14013. 

:00,39 MORE THAN 100 ITERATIONS WITH NO CONVERGENCE, 

51,86 MORE THAN 100 ITERATIONS WITH NO CONVERGENCE. 

52.65 MORE THAN 100 ITERATIONS WITH NO CONVERGENCE • 

52.68 MORE THAN 100 ITERATIONS WITH NO CONVERGENCE, 

50,73 MORE THAN 100 ITERATIONS WITH NO CONVERGENCE, 

52.92 MORE THAN 100 ITERATIONS WITH NO CONVERGENCE • 

53.00 MORE THAN 100 ITERATIONS WITH NO CONVERGENCE. 

53,60 MORE THAN 100 ITERATIONS WITH NO CONVERGENCE, 

~2.41 284.0 54629, 45886. 8742. 

50.48 281.6 4?975. 37811. 10164. 

50,73 MORE THAN 100 ITERATIONS WITH NO CONVERGENCE, 

50.94 2t32t2 221472. 2159:::'H:l,, 5514. 

52.98 284.7 149800. 140449. 9351. 

:n .sa 283.3 140004 • 131703. 8302. 

15.06 

30.50 

35.12 

16.00 

22.62 

16.00 

21. 19 

2.49 

6.24 

5.93 

TOTAL 
FLUID 
ENTHALPY 
<BTU/LBl 

391.31 

532.03 

576. 16 

399.30 

460.46 

400.67 

446.37 

274.27 

311.36 

307. 10 

STEAM 
QUAL AT 
ATM PR, 
I PERCENT! 

22.25 

36.70 

41.23 

23.07( 

29.35 

23.21 

27.90 

10.23 

14.04 

13.60 

NO.OF 
ITERA
TIONS 

7 

6 

I!! 

8 

18 

16 

16 

13 

21 
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TIME 

(HR:MIN 
:SECl 

LIP ORIFICE 
PRESS, UPSTREAM 

PRESSURE 
IPSIAl . IPS!Al 

28:13:41 22.93 50.54 

28:14:11 22.97 51.22 

28:14:41 23.08 53.40 

28:15:11 23.14 52.58 

28:15:41 23.19 53.30 

28: IS: II 23,37 49.71 

28:16:41 23.52· 50.50 

28:17:11 23.69 53.78 

28:17:41 23.83 53.14 

28:18:11 24.08 

28:18:41 24.23 

28 I 19: II 24. 47 

28:19:41 24.57 

49.&5 

sa. 12 

51.34 

50.80 

28:20:11 24.78 50.10 

28:20:41 24.93 

28:21:11 25.10 

28:21:41 25.26 

28:22:11 25.43 

28:22:41 25.57 

48.89 

50,59 

50. 11 

48.57 

53.29 

ORIFICE 
DOWNcTREAM 

PRESSURE 
IPSIAl 

48.82 

:50.59 

51, IS 

49.81 

50.74 

:50.86 

49.94 

50.60 

49. 12 

48.30 

49.69 

51.08 

49.95 

50.46 

49.44 

45.57 

50.82 

47.70 

48.12 

WELLHEAD 
PRESSURE 

IPSlAl 

50.73 

51 I 3b 

53.45 

52.82 

53.30 

WELLHEAD 
TEMPERA

TUI<E 
ID£G,Fl 

281.9 

282.7 

285,2 

284.5 

285. 1 

TOTAL 
MASS FLOW 
RATE 
ILBS/HRl 

13:3012. 

154899. 

125691, 

121210. 

12301j1. 

WATER 
RATE AT 
WELLHEAD 
ILBS/HRl 

1278:53. 

152860. 

116334. 

110364. 

112770. 

STEAM 
RATE AT 
WELLHEAll 
!LilS/HRl 

7159. 

2540. 

9357. 

10846. 

10311. 

WELLHEAD 
STEAM 
QUALITY 
!PERCENT! 

5.30 

1.64 

7.44 

8.95 

8.38 

51,18 ORIFICE DOWNSTREAM PRESSURE GREATER THAN UPSTREAM, 

52.21 283.7 158925. 157282. 1643. 1.03 

:54.07 286.0 116030. 103731. 12299, 10.60 

54.29 286.2 109375. 94846. 1452~. 13.28 

50.07 :18 I , 1 1:>2650. 147297, 5352. 3,51 

53.35 28::i, 1 119397. 106733. 12663 • 10.61 

51,71 MORE THAN 100 ITERATIONS WITH NO CONVERGENCE, 

51. 17 282.5 160723. 151418. 3305. 2.06 

49,38 ORIFICE DOWNSTREAM PRESSURE GREATER THAN UPSTREAM, 

51,86 ORIFICE DOWNSTREAM PRESSURE GREATER THAN UPSTREAM, 

51.96 283.4 112010. 96053. IS956, 14.25 

52,88 ORIFICE DOWNSTREAM PRESSURE GREATER THAN UPSTREAM, 

50.22 281.3 169362. 166522. 2840. ,, 68 

53,38 285.1 112441. 9!3687. 16754 • 14.90 

TOTAL 
FLUID 
ENTHALPY 
IBTU/Llll 

:199.98 

266.95 

322.98 

33&.10 

331.40 

262.42 

352.74 

STEAM 
QUAL AT 
ATM l'R, 
(PERCENT! 

12 .Ill 

9.48 

15.23 

16.58 

16. 10 

9.01 

18.29 

377.68 20.85 

282.57 II, 08 

351.98 18.21 

270.55 9.8:> 

383.95 21.49 

265.86 9.37 

391.56 22.27 

/' 

NO,OF 
ITERA
TIONS 

18 

7 

8 

22 

II 

9 

17 

4 

17 

17 

13 

15 

10 

7 
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TIME LIP ORIFICE 
PRESS, UPSTREAM 

IHR:MIN PRESSUR~ 
:SECl !PS!Al !PS!Al 

28:23:11 25o72 51,33 

28:23:41 25,80 Slo90 

28:24:11 25.92 51.41 

28:24:41 26.07 51 o57 

28:25:11 26.21 4i' oil 

28:25;41 26ol8 48.20 

28:26:11 26.37 49.05 

28:26:41 26,43 52.51 

28;27: II 26o49 52.63 

28;27•41 26.61 52.:53 

28;28:11 26.68 48.49 

28;28:41 26.76 49o82 

28:29•11 26.86 52.72 

28;29:41 26.96 52.57 

28:30;11 26o99 49.17 

28:30;41 27o07 50.99 

28;31:11. 27ol9 49.97 

28:31<41 27.28 52.85 

28;32;11 27o36 51.62 

ORIFICE 
DOWNSTREAM 

PRESSURE 
!PS!Al 

48oiJ 

50.56 

48.70 

47.58 

45.47 

48.51 

47.02 

47o53 

49o69 

50. II 

48.57 

48.59 

S0o21 

49o54 

46.76 

48o42 

49o9l 

5lo70 

51.02 

WELLHEAD 
PRESSURE 

!PSIA) 

53. 14 

51. 59 

52.76 

52.62 

50,16 

WELLHEAD 
TEMPERA

TURE 
!DEG,Fl 

284.9 

283.0 

284.4 

284.2 

281.2 

TOTAL 
MA3S FLOW 
RATE 
!LBS/HRl 

139217. 

160775. 

145781. 

131710. 

16!1110. 

WATER 
RATE AT 
WELLHEAD 
ILBS/HRl 

128204. 

15~40~. 

136210. 

118617. 

163896, 

STEAM 
RATE AT 
WELLHEAD 
ILBS/HRl 

11013. 

5372. 

9571' 

18093. 

::i213. 

WELLHEAD 
STEAM 
QUALITY 
!PERCENT! 

7.91 

3.34 

6.57 

9.94 

3. 08 

52,46 ORIFICE DOWNSTREAM PRESSURE GREATER THAN UPSTREAM, 

50.06 281. 1 161817. 154779. 7038. 4.35 

52.76 284,4 119tl21. 103675. 15847. 13.26 

53.95 :zas.a 14&289. 136025. 10264. 7o02 

52.34 283.9 149608. 140663. 8945. 5.98 

50,39 ORIFICE DOWNSTREAM PRESSURE GREATER THAN UPSTREAM, 

50,48 281.6 171714o 167267. 4447. 2o59 

52.66 2!l4o3 152385. 143287' 9098. So97 

53, 17 284.9 148410. 137952, 10458. 7.05 

51,48 282.8 161678. 153773. 7905. 4.89 

51.67 21l3, I 158314. 149521. 8793, s.ss 
51,70 MORE THAN 100 ITERATIONS WITH NO CONVERGENCE, 

52.68 2B4o3 175402. 171018. 4384. 2.so 
51.56 283.0 190130. 188795. 1335, o70 

TOTAL 
FLUJ!l 
ENTHALPY 
IBTU/LBl 

326.92 

282.94 

314.07 

345.02 

278.77 

290,35 

375.76 

319o61 

308. 17 

274.62 

308o47 

318o99 

297.08 

803.44 

276.50 

258.55 

STEAM 
QUAL AT 
ATM PR, 
!PERCENT) 

15.64 

II, 12 

14.32 

17.49 

10.69 

llo8!l 

20.65 

14.89r 

13.71 

10.27 

13.74 

14.82 

12.57 

13.22 

10.46 

8.61 

NO,OF 
ITERA
TIONS 

19 

6 

5 

6 

25 

4 

4 

16 

21 

19 

21 

16 

26 

10 

8 

13 
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• 
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TIME LIP ORIFICE 
PRESS, UPSTREAM 

CHR:MIN PRESSURE 
:SECl CPSIAl CPSIAl 

28;32:41 27.42 48.88 

28:33:11 27.47 50.71 

28:33;41 27.51 52.88 

28:34;11 27.54 49.90 

28:34:41 27.58 53.81 

28:35:11 27.62 52.89 

28:35:41 27.70 51.3~ 

28:36:11 27.72 53.15 

28:36:41 27.81 50.39 

28:37:11 27.83 50,65 

28:37:41 27.89 49.89 

2~:38:11 27.82 48.77 

28:38:41 27.81 

28:39:11 27.86 

28:39:41 27.86 

50.77 

50.67 

48,::;7 

28:40:11 27.97 47.36 

28:40:41 27.96 51,08 

28:41;11 27.99 53.84 

28:41:41 28.05 51.85 

ORIFICE 
DOWNSTREAM 

PRESSURE 
CPSIAl 

47.02 

51,09 

50.42 

49.73 

51 .!l5 

50,24 

48.66 

51.15 

48.70 

50.46 

48.73 

'47.57 

48.71 

51,32 

48.77 

44.23 

49,76 

51,84 

50.54 

WELLHEAD 
PRESSURE 

CPS!Al 

50.61 

W!OLLHEAD 
TEl~PERA

TURE 
CDEG, F l 

281.8 

TOTAL 
MASS FLOW 
!<ATE 
CLllS/HRl 

171876· 

WATER 
RATE AT 
WELLHEAD 
CLBS/HRl 

165715. 

ST!:AM 
RATE AT 
WELLHEAD 
CLBS/HRl 

6160. 

wELLHEAD 
STEAM 
QUALITY 
!PERCENT! 

3.58 

51,53 ORIFICE DOWNSTREAM PRESSURE GREATER THAN UPSTREAM, 

53.11 284.8 157976. 149174. 8802. 5.57 

50,42 MORE THAN 100 ITERATIONS WITH NO CONVERGlNCE, 

53,39 285.2 164598. 157187, 7410. 4.50 

53.01 284.7 156685· 147348, 9337. 5.96 

53.86 285.7 160945. 152064. 8881. 5.~2 

53.28 285.0 166448. 159120. 7328. 4.40 

51.68 283.1 171638. 165757. 5881. 3.43 

52.18 MORE THAN 100 ITERATIONS WITH NO CONVERGENCE, 

51.43 282,8 182207. 178484. 3723, 2.04 

51.78 283.2 183870. 180404. 3466. 1.89 

51. i'5 283.2 169372. 162300. 7072. 4.18 

49,94 ORIFICE DOwNSTREAM PRESSURE GREATER THAN UPSTREAM, 

51.27 ORIFICE DOWNSTREAM PRESSURE GREATER THAN UPSTREAM, 

50.88 282.1 160448. 151147. 9301. ::;,so 

51· 80 283.2 179097. 174474. 4623. 2.58 

53.89 285,8 167353. 159980, 7373. 4.41 

51.39 282,7 17~052, 174217. 4834, 2.70 

TOTAL 
FLUID 
ENTHALPY 
CBTU/Llll 

283,97 

305.34 

295.81 

308.78 

305.72 

294.7::i 

283.83 

270.76 

269.7<4 

290,83 

304.73 

276. 18 

295,52 

276,77 

STEAM 
QUAL AT 
ATM p)(, 
!PERCENT! 

11.23 

13,42 

12.44 

13.77 

13.46 

12.33 

11 I 21y 

9.87 

9.76 

11.93 

13.36 

10.43 

12.41 

10.49 

NO,OF 
ITERA
TIONS 

9 

10 

23 

21 

29 

4 

17 

5 

5 

31 

21 

19 

4 

19 
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TIME LlP ORIFICE 
PRESS, UPSTREAM 

!HR:MIN PRE~BURE 
:SECl !PSIAl !PSIAl 

28:42:11 2?.99 52.12 

28:42:41 28.01 51.79 

28:43:11 28.09 

28:43:41 27.96 

28:44:11 2?.97 

28:44:41 27.90 

28:45:11 28.01 

28:45:41 27.97 

28:46: 11 27.94 

28:46:41 27.91 

28:47:11 27.92 

28:47:41 27.93 

28:48:11 27.87 

28:48:41 27.85 

28:49:11 27.88 

28:49:41 27.92 

28:50:11 27.98 

28:50:41 28.02 

28:51:11 27.97 

51,47 

53.08 

4~.76 

58.51 

50.01 

50.23 

53.44 

53.13 

52.98 

51.67 

52.24 

53.18 

48,95 

50.61 

53.64 

49.06 

52.85 

ORIFICE 
DOWNSTREAM 
PR<:~SURE 

!PSIAl 

4Y,09 

50.88 

48.35 

50.59 

49, 18 

50.53 

49.06 

50,48 

50.19 

48.90 

47.90 

50.48 

48. 18 

::;o,31 

4bo89 

49.21 

50.01 

47.38 

47.85 

WELLHEAD 
PRESSU~E 

!PSI AI 

53.60 

53.04 

53.00 

~2.71 

52.69 

53.66 

49.94 

WELLHEAD 
TEMPERA

TURE 
!DEG.Fl 

285.4 

284.7 

284.7 

284.3 

284.3 

285.5 

280.9 

TOTAL 
MASS FLOW 
~ATE 
!LBS/HRl 

154474. 

185039. 

155633. 

158839. 

198785. 

155297. 

187725. 

WATER 
RATE AT 
WELLHEAD 
!LBS/HRl 

144350. 

182241. 

145430. 

149~29. 

198747. 

145031. 

184598. 

STEAM 
RATE AT 
WELLHEAD 
!LBS/HRl 

10125. 

27~7. 

10203. 

8910. 

38. 

10266. 

3128. 

WELLHEAD 
~TEAM 
QUALITY 
!PERCENT! 

6.55 

1· ~ 1 

6.56 

5.61 

.02 

6.61 

1 d:i7 

50,92 ORIFICE DOWNSTREAM PRESSURE GREATER THAN U~STREAM, 

54.04 285.9 149062. 137997. II 065, 7.42 

54.26 286.2 142430. 129024. 13406. !l.41 

53.83 285.7 135261. 119927. 15335. 11,34 

51.21 282.5 181222 • 176861. 4361. 2.41 

52.68 284.3 145046. 132244. 12802, 8.83 

54.18 286. 1 156173. 146307. 9866. 6.32 

51. 3? 282.7 173622. 167048. 6574. 3.79 

51.83 283.3 178532. 178755. 4777. 2.68 

54.40 ' 286.4 145029. 132912. 12117. s.ss 

50.38 2~1 .s 175538. 169927. 5612. 3.20 

54.14 286. 1 135464. 120308. 15157, II, 19 

TOTAL 
FLUID 
ENTHALPY 
!BTU/LBl 

314.9!J 

267.84 

314.27 

805.20 

253.66 

315.54 

265.40 

323.46 

342.02 

359.26 

273.84 

334.81 

313.46 

286.77 

277.09 

332.45 

280. 10 

358.24 

STEAM 
QUAL AT 
ATM PR, 
!PERCENT! 

14.41 

9.57 

14.34 

13.41 

8.11 

14.47 

9,32 

15.21} 

17.19 

18.96 

10. 19 

16.45 

14.25 

II, 51 

10.52 

16.20 

10.83 

18.85 

NO.OF 
ITERA
TIONS 

5 

7 

5 

10 

9 

s 

7 

8 

14 

28 

16 

3 

32 

20 

II 

II 

6 

9 



• 
• 
• TIME LIP ORIFICE ORIFICE WELLHEAD WELLHEAD TOTAL WATER STEAM WELLHEAD TOTAL STEAM NO. OF 

PRESS, UPSTREAM DOWNSTREAM PRESSURE TEMPERA- MASS FLOW RATE AT RATE AT STEAM FLUID QUAL AT ITERA-• tHR:MIN PRESSURE PRESSURE TURE RATE WELLHEAD WELLHEAD QUALI'f'l ENTHALPY ATM PRo TIONS 
:SECl tPSIAl tPSlAl tPSIAl tPSlAl tDEG.Fl tLBS/HRl tLBS/HRl tLBS/HRl tPERCENTl tBTU/LBl tPERCENTl 

• 28:51:41 27.96 51.71 51. 16 52. 11 283.6 1~4039. 193348. 691. .36 256.04 s.as 9 

t 
28152:11 27.99 $3.86 51.70 54.15 286, I 161779. 153786. 7993. 4.94 300.75 12.95 7 

28:52141 28.02 51.85 50.05 51.48 282.8 173697. 167165. 6532. 3.76 286,66 11.50 9 

t 28:53:11 28.03 47.51 4G,86 51.21 282.5 199162. 198915. 247. .12 252.78 8.02 10 

t 
28:53:41 28.01 53.19 ::>0.83 52.52 284, I 160467. 151887, 8580. !3.35 302.55 13. 13 18 

281541 II 27.93 54.40 48.75 54.52 286.5 122656, 105325. 17330. 14. 13 385.71 21.67 15 

t 28:54141 27.97 50.98 48.90 50.56 281.7 166418. 159003. 7414. 4.46 291.94 12.04 4 

t 
28:55d I 27.97 54.30 48.98 54.01 285,!j 129976, 113665. 16311. 12.55 370.61 20.12 12 

28:55141 27.90 52.22 48.24 sa. 11 284.8 143707. 131037. 12670. 8.82 335.23 16.49' 3 

t 28:56111 27.97 50.91 49,88 Slo48 282.8 182137. 178617. 3520, 1 I 93 269.74 9.76 21 

• 
28:56:41 27o93 53,98 51.29 52.98 284.7 157998. 148363. 963ti. 6. 10 310.03 13.90 40 

28:57111 27.9l 50.17 47.82 49.47 280.3 168121. 160087, 8034. 4.78 293.59 12.21 15 

• 28157:41 27.93 52.78 49.78 53.49 285.3 154808. 144611. 10197, 6.59 315.13 14.43 5 

• 
28:58:11 28.00 53o8L 51.87 53.57 285.4 164958. 157653. 7305, 4.43 295.34 12.39 4 

• 

4 

4 

• 
• 

~ I ~ 



• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

FISHLAKE PROJECT - TEST SEVEN 

TEST TIME 5:32PM TO 6:16PM 

GEOTHERMEX INC, - PROGRAM JAMESORI 

MAIN FLOW LINE DIAMETER liN) = 10.000 

ORIFICE DIAMETER CIN) • 6.500 

CRITICAL FLOW PIPE DIAMETER CIN) = 6.000 

ATMOSPHERIC PRESSURE CPSIA) = 13.200 

TIME LIP ORIFICE 
PRESS, UPSTREAM 

CHR:MIN PRESSURE 
:SEC) CPSIA) CPSIA) 

29:32:11 12.62 14.08 

29:32:41 12.68 39.54 

29:33:11 13.47 56.84 

29:33:41 13.96 56.72 

29:34:11 14.32 55.12 

29:34:41 14.72 49.08 

29:35:11 15.13 55,13 

29:35:41 15oS4 50.62 

29:36:11 16.02 49.52 

29:36:41 16.44 51.58 

29:37:11 16,87 53.28 

29:37:41 17.31 49.65 

29:38:11 17.72 51.30 

29:38:41 18.16 

29:39:11 18.54 

50.01 

47.51 

29:39:41 18.97 50.42 

29:40:11 19.34 54.75 

29:40:41 19.73 46.40 

29:41:11 20.15 48.67 

ORIFICE 
DOWNSTREAM 

PRESSURE 
CPSIA) 

13.08 

33.32 

53.95 

54.54 

47.93 

4~.77 

50.94 

45.39 

45.65 

47.30 

50.54 

47.47 

51.87 

44.26 

50.15 

46,Sti 

48.78 

45.69 

47.80 

WELLHEAD 
PRESSURE 

CPSIA) 

28.18 

28.08 

38.08 

45.77 

WELLHEAD 
TEMPERA

TURE 
CUEG, F) 

247.5 

247.1 

264.3 

275.::; 

TOTAL 
MASS FLOW 
RATE 
CLJlS/HRl 

292033. 

110315. 

136398. 

166421. 

WATER 
RATE AT 
WELLHEAD 
CL8S/HRl 

300916. 

87978. 

118008. 

151257, 

STEAM 
RATE AT 
WELLHEAD 
CL8S/HR) 

o. 

22337. 

18390. 

151t;3. 

WELLHEAD 
STEAM 
QUALITY 
CPERCENTl 

• 00 

20.25 

13.48 

9. 11 

48,58 MORE THAN !00 ITERATIONS WITH NO CONVERGENCE, 

50.03 281.0 172838, 155612. 

50.91 282.1 152849. 130449. 

52.97 284,7 153106. 128421. 

53.76 285.6 186191. 167654. 

53.44 285.2 183148. 162t;l7. 

54.49 286.5 208980. 194317. 

54.34 286.3 236636. 226257. 

17226. 

22401. 

24685. 

18537. 

205::30. 

.14663. 

10379. 

9.97 

14.66 

16. 12 

9.96 

I (,21 

7.02 

4.39 

54,43 ORIFICE DOWNSTREAM PRESSURE GREATER THAN UPSTREAM, 

~:3.33 285, I 208832. 180899. 22934. 11.25 

55.28 ORIFICE DOWNSTREAM PRESSURE GREATER THAN UPSTREAM. 

54.18 286, I 245811. 230584. 15227. 6. 19 

55. 13 287.2 207942. 18315&, 24786. 11o 92 

53.S1 285.3 320045. 321826. o • .oo 
5::::1,96 285.9 321594, 321097. 497, .IS 

TOTAL 
FLUID 
ENTHALPY 
CBTU/LB) 

187. 16 

407.43 

359. 18 

328.98 

342.21 

STEAM 
QUAL AT 
ATM PR, 
<PERCENT) 

1.28 

23.90 

18.95 

15.85, 

17.21 

386.54 21.76 

402.38 23.39 

346.4& 17.64 

357.64 18.79 

320.24 14.95 

295.87 12.4:1 

357.90 18.82 

312.32 14. 14 

366.06 19.66 

249.36 7.67 

256,47' 8.40 

NO.OF 
ITERA
TIONS 

18 

8 

15 

3 

6 

7 

18 

6 

~ 

16 

l::i 

9 

32 

20 

9 

8 

·H 
··'' 



• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
.... 

TIME LIP ORIFIC~ 
PRESS, UPSTREAM 

tHR:MIN PRESSURE 
:~ECl tPSIAl tPSlAl 

29:41141 20.51 50.40 

29142:11 20.86 51.44 

29:42141 21.20 48.86 

29143111 21.49 55.38 

29:43:41 21.83 48.94 

29144111 22.15 54.10 

29:44:41 22.43 55.81 

29:45:11 22.73 51.81 

29:45:41 23.01 56.44 

29146:11 23.28 55.80 

29:46;41 23.51 5~.54 

29147111 23.73 55.53 

29147:41 23.92 57.13 

29:48111 24.12 52.93 

29148:41 24.27 52.82 

29149:11 24o44 56,73 

29:49141 24.59 52.85 

29:50:11 24.77 53.14 

29:50141 24.90 54.06 

ORIFICE 
DOWNSTREAM 

PRESSURE 
!PSIAl 

49.47 

45.07 

50.>01 

50.03 

47.46 

so. 19 

48.28 

48.59 

50.98 

48.46 

49.26 

47.6& 

51.31 

47.70 

51.04 

48.96 

49.08 

50.83 

51.59 

WELLHEAD 
PRESSURE 

!PSIAl 

54.40 

54.49 

WELLHEAD 
TEMPERA

TURE 
!DEG,Fl 

286.4 

286.5 

TOTAL 
MASS FLOW 
RATE 
!LBS/HRl 

31944.8. 

243531. 

WATER 
RATE AT 
WELLHEAD 
!LilS/HRl 

31784d. 

220620. 

STEAM 
RATE AT 
WELLHEA!l 
!LBS/HRl 

1600. 

22911. 

WELLHEAD 
STEAM 
QUALITY 
!PERCENT) 

.50 

9.41 

54.27 ORIFICE DOWNSTREAM PRESSURE GREATER THAN UPSTREAM, 

55.54 

:;a. 19 

54.65 

55.79 

53.29 

57. 15 

56.95 

.55.48 

56.35 

57o67 

55.60 

56.54 

57.7:> 

56.01 

56. 17 

55.35 

287.7 

284.9 

286.7 

288.0 

285.0 

289.5 

289.3 

287.6 

288.6 

290.1 

287.8 

288.8 

290.2 

288.2 

288.4 

287.5 

256050. 

329016· 

289094. 

242058. 

310625. 

280082. 

260266. 

309679. 

266646. 

289666. 

310861. 

359285. 

278634. 

336373. 

358455. 

851484. 

234651. 21399. a.a6 

324782. 4234. I. 29 

273061. 16033. 5.55 

215080. 269?8. 11. 15 

297970. 12655. 4.07 

259074. 21008. 7.50 

234507. 2:>759. 9.90 

293659. 16020. 5. 17 

240241. 26404. 9.90 

267935. 21732. 7.50 

292785. 18076. 5.81 

354049. 5236. 1.40 

252494, 26140. 9t38 

323119, 132:>4. 3.94 

350654, 7801. 2. 18 

342121. 93b3. 2.66 

TOTAL 
FLUID 
ENTHALP·r 
!BTU/LB) 

260. 19 

842.24 

333.77 

265.95 

306.90 

359.67 

291.75 

327.68 

349.46 

304.43 

348.85 

;:128.26 

310.47 

271,51 

345.59 

293.71 

277.69 

281.21 

STEAM NO.OF 
QUAL AT ITERA
ATM f'foi, TIONS 
CPERCENTl 

8.78 22 

17.21 14 

16.34 

9.37 

13.58 

19.00 

12.02 

15.71 

17.9::1 

13,33 

17.89 

15.77 

13.95 

9.9:> 

17.55 

12.23 

10.58 

10.94 

II 

18 

10 

9 

12 

27 

6 

18 

6 

27 

21 

10 

14 

12 

8 

II 



• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

TIME LIP .ORIFICE 
PRESS, UPSTREAM 

(HR:MIN PRESSURE 
:SEC) (PSIAl (PSIAl 

29:51:11 25.02 56.22 

29:51:41 25.13 54.04 

29:52:11 25.26 

29:52:41 25.32 

29:53:11 25.47 

29:53:41 25.59 

29:54:11 25.60 

29:54:41 25.65 

29:55:11 25.71 

29:55:41 25.78 

29:56:11 25.83 

29:56:41 25.85 

29:57:11 25.89 

29:57:41 25.94 

29:!:>8:11 25.95 

29:58:41 26.00 

29:59:11 26.05 

29:59:41 26.10 

ao: o, 11 26 .11 

50.46 

57.06 

56.23 

55,70 

50.71 

55.38 

55.74 

55.79 

sa. o8 

55.27 

53.93 

55.07 

57.44 

57.42 

55.47 

54.70 

58.09 

ORIFICE 
DOWNSTREAM 

PRESSURE 
(PS!Al 

52.99 

48.60 

!;1.35 

48.14 

5Q.04. 

41l.79 

51.26 

46.67 

51.79 

47.63 

47,00 

49.42 

49.12 

s1. aa 

48.50 

52.35 

53.33 

49 I 10 

52.53 

WELLHEAD 
PRESSURE 

(PS!Al 

5::>. 18 

57.09 

WELLHEAD 
TEMPERA

TURE 
(DEG, Fl 

287.3 

289.5 

TOTAL 
MASS FLOW 
RATE 
(LJlS/HRl 

343230. 

319462. 

WATER 
RATE AT 
WELLHEAD 
ILBS/HRl 

330014. 

300968. 

STEAM 
RATE AT 
WELLHEAD 
(LBS/HRl 

13216, 

18494. 

WELLHEAD 
STlAM 
QUALITY 
!PERCENT) 

3.85 

5.79 

54.78 ORIFICE DOWNSTREAM PRESSURE GREATER THAN UPSTREAM, 

57.50 289,9 284285. 256163. 28122· 9t89 

5B.21l 290.8 307836. 286400. 21436. 6.96 

56.49 288.8 309437. 286540. 22897. 7.40 

55,66 ORIFICE DOWNSTREAM PRESSURE GREATER THAN UPSTREAM, 

56.a3 289.2 297483. 271005, 26479. 8.90 

57, lS 289.5 341017. 326366. 146!:>1, 4,30 

56.67 289.0 305019. 279597. 25422. a.aa 

54.67 286.7 331508. 312033. 19474. :5.87 

55.66 287.8 822087. 301955. 2013::3. 6.25 

55.35 287.5 340817. 324246. 16571. 4.86 

57.39 21l9.B 3S2475, 339141. 133::14. 3.78 

58.73 29!.3 285619. 257398. 28220. 9.aa 

58.81 291.4 333591. .315309. 18282. 5.48 

57.56 290.0 371211. 3&3834. 7377. 1.99 

~6.89 289.2 33bll75. 318271. 18605. 5.52 

58.19 290,7 323691. 303461, 20230. 6.25 

TOTAL 
FLUID 
ENTHALPY 
(BTU/Llll 

291.91 

311.91 

350,01 

323.98 

::126.03 

340. 18 

298.27 

334.81 

309.94 

314.54 

301.42 

293.83 

351.21 

310.96 

277.55 

309.23 

317.34 

STEAM 
QUAL AT 
ATM PR, 
!PERCENT) 

12.04 

14.09 

!BoO! 

15.33 

15.54 

17.00 

12.69 

1&.45 

13.89 

14.::36 

18.02 

12.24 

lB. 13 

14.00 

10.57 

13.1l2 

14.65 

NO.OF 
ITERA
TIONS 

28 

21 

6 

16 

a 

22 

4 

II 

21 

13 

7 

20 

6 

10 

5 

29 

13 



• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• .. 

TIME LIP ORIFICE 
PRESS, UPSTREAM 

(HR:MIN PRESSURE 
:SEC) (PS!Al (PS!Al 

30: 0:41 26.14 52.76 

30: 1:11 26.1~ 55.05 

30: 1:41 26.23 

30: 2:11 26.28 

30: 2:41 26.33 

30: 3:11 26.38 

301 3:41 26.35 

30 I 4: II 26, 40 

30: 4:41 26.42 

301 5:11 26.41 

30: 5:41 26.48 

30: 6:11 26.52 

30: 6:41 26.50 

30: 7:11 26.51 

30: 7:41 26.55 

30: 8:11 26.60 

30: 8:41 26.61 

30: 9:11 26.64 

30: 9:41 26.69 

54.38 

58.14 

54.49 

57.89 

57,79 

54.19 

57.06 

56.74 

59.02 

52.50 

56.83 

53.48 

59.03 

53.83 

55.96 

56.90 

52.33 

----------~-~--

ORIFICE 
DOWNSTREAM 

PRESSURE 
(PS!Al 

50.99 

52.59 

52.17 

49.69 

49.~9 

50.53 

50.62 

52.79 

47.97 

53.79 

49. 11 

47.83 

49,44 

48.11 

52.57 

49.34 

49.95 

51.83 

~0.46 

WELLHEAD 
PRESSURE 

(PS!Al 

54.49 

57.21 

5~.~6 

58.44 

58.72 

58.79 

59.33 

51'.49 

58.09 

57.56 

:;9.45 

57.21 

58.43 

56.66 

59.00 

58.21 

58.84 

::\8.28 

57.50 

WELLHEAD 
TEMPERA

TURE 
(DEG,Fl 

286.:::) 

289.6 

287.7 

291.0 

291.3 

291.4 

292.0 

289.9 

290.6 

290.0 

292.1 

289.6 

2~1.0 

289.0 

291.6 

290.7 

291.4 

290.8 

289.9 

TO'I'AL 
MASS FLOW 
RATE 
(LBS/HRl 

:.390015. 

313316. 

3B2612. 

302589. 

344987. 

310037. 

314794. 

4002:>6. 

29b745. 

365428. 

288122. 

357288. 

321302. 

349565. 

321752. 

355410. 

336428. 

343445. 

399069. 

WATER 
RATE AT 
WELLHEAD 
(LBS/HRl 

3B4984, 

364870, 

375092. 

275657, 

328860. 

285576. 

290977. 

398112. 

268916. 

354261. 

257730. 

342775. 

297646. 

332481. 

299!23. 

340892. 

316661, 

325601. 

395450. 

ST£AM 
RATE AT 
WELLHEAD 
(LBS/HRl 

5032. 

8446. 

7020. 

2&933. 

16127. 

24461. 

23817. 

2144. 

27829. 

11167, 

30391. 

14:'>13. 

23656, 

17084, 

22629. 

14518. 

19767. 

17845. 

~620. 

WELLHEAD 
STEAM 
QUALITY 
(PERCENT> 

1. 29 

2.26 

1. 97 

8.9o 

4.67 

7.89 

7.57 

.54 

9.3B 

3.06 

10.5~ 

4.06 

7.36 

4.89 

7.03 

4.08 

s.aa 

5.20 

• 91 

TOTAL 
FLUID 
ENTHALPY 
(BTU/LBl 

267.55 

279.67 

275.03 

341.92 

303.48 

333.03 

330.64 

264.15 

345.92 

287.36 

358,08 

296.19 

327.80 

303.13 

325.40 

297.51 

314.61 

307.78 

267.57 

STEAM 
QUAL AT 
ATM PR. 
(PERCENT> 

9.54 

10.78 

10.31 

17, 18 

13.23 

16.26 

16.02 

9,J9 

17.59 

11.57 

18,84 

12.48 

15.73 

13.19 

15.48 

12.62 

14.37 

13.67 

9.:>4 

/ 

NO. OF 
ITERA
TIONS 

23 

8 

13 

22 

7 

19 

46 

II 

14 

14 

17 

4 

8 

45 

16 

4 

40 

18 

23 



-
• 
• TIME LlP ORIFICE ORIFICE WELLHEAD WELLHEAD TOTAL WATER STEAM WELLHEAD TOTAL STEAM NO,OF 

• PRESS, UPSTREAM DOWNSTREAM PRESSURE TEMPERA- MASS FLOW RATE AT RATE AT STEAM FLUID QUAL AT !TERA-
IHR:MIN PRESSURE PRESSURE TURE RATE WELLHEAD WELLHEAD QUALITY ENTHALPY ATM PR, TIONS 

:SEC! IPSIAl IPSIAl ll'SIAl (f'SIAl IDEG,Fl ILBS/HRl ILBS/HRl ILBS/HRl !PERCENT) IBTU/LBl !PERCENT) 

• 30:10:11 26.70 54.96 54.43 59.26 MORE THAN 100 ITERATIONS WITH NO CONVERGENCE, 

• 30:10:41 26.71 52.78 52.29 57,34 MORE THAN 100 ITERATIONS WITH NO CONVERGENCE, 

30:11:11 26.78 57.44 49.73 sa. 10 290,6 314477. 289681. 24845. 7.90 332.89 16.20 19 

• 30:11:41 26.77 59.39 51,45 60.23 292.9 301842. 275408. 26434. 8.76 342.49 17.24 3 

• 30:12:11 26.81 54,12 52.84 57.37 289.8 402590. 8~8459. 4181. 1.08 268.51 9.64 12 

30: 12t41 26.82 51.98 54. 17 57,97 ORIFICE DOWNSTREAM PRESSURE GREATER THAN UPSTREAM, 

• 30:13tll 26.85 58.04 54.06 60.09 292.8 3o70B9. 342546. 14548. 4.07 299.47 12.82 31 

• 30t18:41 26.88 54.69 50. 19 57.75 290.2 358405. 848480. 14975. 4oll:l 297.86 12.65 4 

80t14t11 26.86 56.70 49.21 58.37 290.9 322494, 298756. 28738. 7.36 327.72 15. 7l\- B 

• 30t14t41 26.85 57.84 50.82 60t15 292.9 318016. 294709. 23307. 7.83 829.34 15.1:!8 B 

• 80t1::i:11 26.88 57.48 52.23 58.15 290.7 337&22. 318985. 18638. 5.52 810.61 18.96 10 

30:15:41 26.92 54.37 49.94 62.41 295.3 365980. 352864. 13116. 3.58 297.48 12.!;1 12 

• 30:16:11 25.89 15.95 14.56 58.51 MORE THAN 100 ITERATIONS WITH NO CONVERGENCE, 

• 
• 
• 
I 

I 
/ 

I 

• 
• 
I 

... 



• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• !. 
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FISHLAkE PROJECT - TEST ElGHT 

TEST TIME 6:37PM TO 7:I4 PM 

MAIN FLOW LINE DIAMETER (INl = 10.000 

ORIFICE DIAMETER IINl = 6.500 

CRITICAL FLOW PIPE DIAMETER llNl = 7.000 

ATMOSPHERIC PRESSURE IPSJAl = 13.200 

TIME LIP ORIFlCE 
PRESS, UPSTREAM 

IHR:MIN PRESSURE 
:SECl IPSIAl IPSIAl 

30:37:41 12.58 51.55 

30:38:11 13.29 52.00 

30:38:41 13.75 58.72 

30:39•11 14.13 57.90 

30:39•41 14.48 51.74 

30:40:11 14.77 47.53 

30:40;41 15.04 46.02 

30•41:11 15.33 52.52 

30•41•41 15.69 44.0& 

SO: 42:11 16.00 48.36 

ORIFICE 
DOWNSTREAM 

PRESSURE 
IPSJAl 

47.60 

46.59 

54.42 

47.95 

48.54 

38.89 

38.98 

43.59 

37.92 

45.12 

WELLHEAD 
PRESSURE 

IPSIAl 

38.68 

sa.oo 

61.38 

58.92 

56.01 

50.85 

51.45 

53. 13 

52.40 

53.73 

GEOTHERMEX INC, - PROGRAM JAMESORI 

WELLHEAD 
TEMPERA

TURE 
lllEG.Fl 

265.2 

290.5 

294.2 

291.5 

288.2 

282. I 

282.8 

284.9 

284.0 

285.6 

TOTAL 
MASS FLOW 
RATE 
!LllS/HRl 

208415. 

203209. 

213593. 

147072. 

267335. 

228833 • 

248435. 

220411. 

280507. 

311676. 

WATER 
RATE AT 
WELLHEAD 
ILBS/HRl 

189190. 

180328. 

192539. 

108012. 

253879. 

202633. 

22&5:51. 

191161. 

21>2818. 

300623. 

STEAM 
RATE AT 
WELLHEAD 
ILBS/HRl 

19225. 

:.!2880 • 

21053. 

39059. 

1345!>. 

26199. 

21884. 

29250. 

17689. 

11053. 

WELLHEAD 
STEAM 
QUALITY 
IPERCENTl 

9.22 

11 t 26 

9.86 

26.56 

5.03 

11.45 

a.at 

13.27 

6.31 

3.5!5 

30:42:41 16.33 49.59 49.88 54,55 ORIFICE DOWNSTREAM PRESSURE GREATER THAN UPSTREAM, ' 

30:43:11 16.65 51.01 49.9!) 54.18 286.1 35!>076. 353555. 1521 • .43 

30:43:41 17.00 :51.82 50.61 55.38 287.5 360125. 357906. 2219. .62 

30:44:11 17.38 53.59 47.31 54o!!b 286.9 291182. 269&46. 215<16. 7.40 

30•44:41 17.69 50.04 45.48 54.50 286.6 323423. 306815, 16b08. 5.14 

30:45:11 18.01 49.60 43,61 53.96 285.9 32!!786. 310972. 17814. 5.42 

30:45:41 18.35 49.00 45.99 55.22 287.3 370155. 362051, 8104. 2. 19 

30:46:11 18.68 48.96 49.03 54,84 OR IF ICE DOWNSTI<EA~I PRESSURE GREATER THAN UPSTREAM, 

30:46:41 19.04 53.95 50.80 56. 19 288.4 368b85. 357874. 10812. 2.93 

TOTAL 
FLUID 
ENTHALPY 
IB'fU/LBl 

320.23 

363.08 

353.75 

504.24 

303.75 

356.88 

33<1.21 

376.28 

311.26 

287.41 

259.26 

262,42 

324. 15 

303.01 

304.92 

276.69 

284.65 

STEAM 
QUAL AT 
ATM PR, 
!PERCENTI 

14.95 

19.<15 

18.39 

33.85 

13.26 

18.71 

16.28 

20o70 

14.03 

11.58 

a.s9 

9.01 

15.~5 

13. 18 

13.<!8 

10.48 

11.30 

NO.OF 
ITERA
TIONS 

3 

9 

6 

3 

18 

28 

3 

4 

5 

20 

8 

14 

8 

37 

29 

11 

14 

..., 



• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
1!1 

TIME LIP ORIFICE 
PRESS, UPSTREAM 

IHR:MIN PRESSURE 
:SEC> IPSIAl IPSIA) 

30:47:11 19.38 53.31 

30:47:41 19.70 55,70 

30:48:11 20.01 

30:48:41 20.30 

30:49:11 20.63 

30:49:41 20.!:10 

55.95 

:50.32 

52.22 

52.46 

30:50:11 21.16 55.84 

30:50:41 21.42 54.25 

30:51:11 21.67 56.28 

30:51:41 21,92 53.94 

30:52:11 22. 16 53. 17 

30:52:41 22.36 

30:53:11 22.54 

30:53:41 22.73 

50.23 

53.2::> 

53.37 

30:54:11 22.92 53.59 

30:54:41 23.07 51.54 

30:55:11 23.20 51.34 

3.0155141 23.34 52.55 

30:56111 23.50 54.01 

ORIFICE 
DOWNSTREAM 

PRESSURE 
CPS! A) 

47.37 

45.88 

46.52 

43.56 

44.19 

46.25 

46.37 

51.01 

48.18 

50,42 

46, I!! 

49.21 

51 .18 

47.50 

51.43 

52.91 

53.0o 

52.41 

48.74 

WELLHEAD 
PRESSURE 

CPSIAl 

56.22 

57.27 

!)7.74 

55.89 

56.04 

:;5.6::> 

56.58 

57.23 

57.21 

58.02 

57.26 

WELLHEAD 
TEMPERA

TURE 
CDEG,Fl 

288.5 

28~.7 

290.2 

288, I 

288.3 

287.8 

288.9 

289.6 

289.6 

290.5 

289.7 

TOTAL 
MASS FLOW 
RATE 
ILBS/HRl 

343595. 

314897. 

322456. 

37:52/:lO, 

3668:52. 

886429. 

349:512. 

422041. 

370963. 

423821. 

408047. 

WATEI< 
RATE AT 
WELLHEAD 
CLBS/Hl<l 

325015. 

287269. 

2956::>9. 

3:57760. 

345735. 

369099. 

323646. 

41282!!. 

347899. 

414268. 

390005. 

STEAM 
RATE AT 
WELLHEAD 
ILBS/HRl 

18579. 

27628. 

26797, 

17520. 

21117. 

17331. 

25866. 

9213, 

23064. 

9553. 

18042. 

WELLHEAil 
STEAM 
QUALITY 
!PERCENT> 

~.41 

8.77 

8.31 

4o67 

5,76 

4o48 

7.40 

2ol8 

6o22 

2.25 

4.42 

57.87 MORE THAN 100 ITERATIONS WITH NO CONVERGENCE. 

59.13 291.7 467759. 466077. 1682. .36 

56o71 289.0 422092. 406458. 15634. 3.70 

56.68 289.0 471444. 467974. 3470. .74 

58.38 ORIFICE DOWNSTREAM PRESSURE GREATER THAN UPSTREAM, 

58.75 ORIFICE DOWNSTREAM PRESSURE GREATER THAN UPSTREAM, 

57,94 MORE THAN 100 ITERATIONS WITH NO CONVERGENCE, 

58.41 291.0 450302. 487204. 13148, 2.92 

TOTAL 
FLUID 
EN'fHALPY 
IBTU/LBl 

307.42 

339.49 

335.75 

300.27 

310.43 

298.29 

326.13 

278.96 

315.97 

280.51 

299.54 

264.40 

STEAM 
QUAL AT 
ATM I'R, 
I PERCENT> 

13.63 

16.93 

16.54 

12.90 

13.94 

12.70 

15.56 

10.71 

14.51 

' 10.87 

12.112 

9.22 

292.34 . 12.08 

265.05 9o28 

287.05 11.54 

/ 

NO,OF 
ITERA
TIONS 

10 

3 

II 

26 

21 

15 

8 

II 

13 

19 

15 

14 

20 

6 

6 

i· 



,.. 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• .. 

TIME LIP ORIFICE 
PRESS, UPSTREAM 

CHR:MlN PRESSURE 
:SEC) CPS!Al CP.S!Al 

30:~6:41 23.60 55.41 

30:57:11 23.73 50.15 

30:57:41 23.84 52.54 

30:58:11 23.93 56.86 

30:58:41 24.00 56.60 

30:59:11 24.04 

30:59:41 24.10 

31: 0:11 24.17 

55,88 

54.55 

50,64 

31: 0:41 24.22 56.98 

311 1111 24.27 

31: 1141 24.34 

31: 2:11 24.36 

31: 2:41 24.44 

31: 3:11 24.46 

31: 3:41 24.49 

55.61 

54.85 

57.38 

52.64 

59,21 

50.71 

31: 4:11 24.53 57.41 

31: 4:41 24.57 52.92 

3h 5:11 24.60 55.80 

31: 5:41 24.66 56.83 

ORIFICE 
DOWNSTREAM 

PRESSURE 
CPS! A) 

51,78 

49.29 

49, 10 

46.99 

51.50 

47.24 

45.73 

IJO, 15 

46.90 

49.76 

47.17 

47.69 

50.63 

49.41 

50.70 

46.27 

47,55 

46.99 

50.97 

WELLHEAD 
PRESSUI<E 

CPS! A) 

57.86 

WELLHEAD 
TEMPERA

TURE 
CDEG.F> 

290.3 

TOTAL 
MASS FLOW 
RATE 
CLBS/HRl 

459456. 

WATER 
RATE AT 
WELLHEAD 
(LBS/HRl 

449778. 

STEAM 
RATE AT 
WELLHEAD 
CLBS/Hl<l 

9678, 

WELLHEAD 
STEAM 
QUALITY 
<PERCENT! 

2.11 

56.36 MORE THAN 100 ITEI<ATIONS WITH NO CONVERGENCE • 

5!:1. 17 291.8 

58.35 290.9 

58.40 290.9 

58.09 290.6 

57.86 290.3 

474720. 

4li!i324. 

453255 • 

422481, 

434049. 

468583, 

390980. 

439017. 

4007:30. 

413193. 

6137. 

24344. 

14237. 

21751. 

20856. 

56,98 MORE THAN 100 ITERATIONS WITH NO CONVE!<GENCE, 

57.68 290.1 418856, 394125. 2473!. 

59.04 291.6 446589. 431257. 15333. 

57.27 289.7 447969 • 429044. 18925. 

60.40 293.2 414771. 390822. 23949. 

57.87 290.3 516378. 516918, o. 
59.98 292.7 409920. 384468. 25451. 

57.26 MORE THAN 100 ITERATIONS WITH NO CONVERGENCE, 

59.38 292.0 407022. 380UDO, 26462. 

58,21 290.7 476021. 464157, 11864. 

57.99 290.5 43~~62. 417853. 21409, 

57.74 290,2 451551. 435137. 16414. 

1.29 

5.86 

3.14 

~. 15 

4.ao 

5.90 

3.43 

4.22 

5.77 

• 00 

Do2l 

6,50 

2'.49 

4t87 

3.64 

TOTAL 
FLUID 
ENTHALPY 
CBTU/LBl 

278.97 

273.00 

313.96 

289,07 

307. 13 

303.72 

313.62 

292.46 

297.75 

315.42 

258.71 

318.90 

320.94 

282.91 

304.50 

292.86 

STEAM 
QUAL AT 
ATM PI<, 
!PERCENT) 

10.71 

10. 10 

14.30 

11.75 

13.60 

13.25 

14.27 

12. 10 

12.64 

14.46 

8.63 

14.81 

15.02 

11.12 

13.33 

12. 14 

NO,OF 
ITERA
TIONS 

16 

21 

21 

6 

18 

26 

21 

9 

4 

21 

7' 

13 

5 

22 

26 

9 

!, 
' ,, 

. ,, 



• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
.t 

• 
• 
• 

TIME 

!HR:MIN 
;SECl 

LIP ORIFICE 
PRESS, UPSTREAM 

PRESSURE 
!PSIA) !PSIAl 

311 6111 24.66 54.36 

311 6141 24.69 

311 7:11 24.73 

311 7:41 24.72 

31: 8:11 24.75 

311 8:41 24.77 

311 9111 24.75 

311 9;41 24.71 

31110111 24,75 

51.07 

5;;).05 

59.05 

52.79 

58.44 

54.41 

52.66 

52.23 

31:10141 24,74 S0,32 

31111111 24.76 50.22 

31:11:41 24.75 

31112111 24,78 

31112141 24.78 

31:13111 24.78 

31113:41 24.77 

31:14:11 24.80 

31;14:41 24.50 

31:15:11 23.73 

31115:41 23.10 

58.90 

!57.14 

52.79 

5!5.24 

51.34 

49.38 

15.98 

13.34 

13.22 

ORIFICE 
DOWNSTREAM 

PRESSURE 
(P!:l!Al 

45.63 

49.66 

•47.0~ 

51.73 

50.26 

47.52 

51· 21 

52.86 

50.34 

48.88 

49.24 

48.59 

46. 17 

51. 9i' 

48.44 

49.46 

48.46 

13.79 

12.81 

12.79 

.-- -·-------------

WELLHEAD 
PRESSURE 

!PSIAl 

WELLHEAD 
TEMPERA· 

TURE 
!DEG.Fl 

TOTAL 
MASS FLOW 
RATE 
!LBS/HRl 

WATER 
RATE A'J' 
WELLHEAll 
!LBS/HRl 

STEAM 
RATE AT 
WELLHEAD 
(LSS/HRl 

WELLHEAD 
STEAM 
QUALITY 
!PERCENT) 

ti8.48 291.0 44~550. 429694. 19856. 

57,27 MORE THAN 100 I'fERATIONS WITH NO CONVERGENCE • 

56.89 289.2 471629. 

59.25 291.9 438432. 

58.37 29U,9 511691, 

59.10 291.7 418982. 

57.27 289.7 499504. 

457642. 

417945. 

509698, 

392563. 

492824. 

13987. 

20487, 

1992. 

26419. 

6680. 

4.42 

2.97 

4.67 

.39 

s.::u 
I, 34 

59.14 ORIFICE DOWNSTREAM PRESSURE GREATER THAN UPSTREAM, 

57.43 289.9 530040. 532178. o. 

58.2~ MORE THAN 100 ITERATIONS WITH NO CONVERGENCE, 

57.52 MORE THAN 100 ITERATIONS WITH NO CONVERGENCE, 

59.23 291.9 416159. 390217. 25942. 

58. l!i 290.7 417739. 391804. 25936. 

5/,80 MORE THAN 100 ITERATIONS WITH NO CONVERGENCE, 

57.~2 290.0 455734. 438481. 17253. 

58.75 291.3 539722. 544300. o. 

57.71 MORE THAN 100 ITERATIONS WITH NO CONVERGENCE, 

59.14 MORE THAN 100 ITERATIONS WITH NO CONVERGENCE, 

57,75 MORE THAN 100 ITERATIONS WITH NO CONVERGENCE, 

53,39 MORE THAN 100 ITERATIONS WITH NO CONVERGENCE, 

.oo 

6.23 

6.21 

3.79 

.oo 

TOTAL 
FLUID 
ENTHALPY 
(BTU/LBl 

300.86 

285.76 

304.04 

263.80 

318.84 

271.2~ 

255.46 

318.33 

STEAM 
QUAL AT 
ATM I'R, 
!PERCENT) 

12.96 

II• 41 

18,29 

!1.!5 

14.81 

9.92 

a.3o 

14.75 

316o!l2 . 14.61· 

294.00 

252.89 

12.26 

8.03 

NQ,OF 
ITERA
TIONS 

1:> 

6 

15 

14 

32 

7 

8 

IS 

13 

20 

9 

4 

• 
c 

c 


