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TASK 1 - SURVEY



APPENDIX 1

INSTRUMENTATION SURVEY CONTACTS

1. AOSTRA
10th Floor - Energy Resources Building
640 5th Avenue Southwest
Calgary, Alberta, Canada T2P OMé

2. BGGH Enterprises
300 Vista Del Mar
Redondo Beach, CA 90227

3. Bow Valley Industries, Ltd.
Box 6610
Postal Station "D"
1700, 321 Sixth Avenue S.W.
Calgary, Alberta, Canada T2P-3R2

4. Canada Petroleum Assoc. Inc.
Technology Access, Inc.
500 805 Avenue S.W.
Calgary, Alberta, Canada T2P 1H7

5. Chevron Research Company
555 Market Street _
San Francisco, CA 94105

6. Chevron Oilfield Research Company
P. O. Box 446
La Habra, CA 90631

7. Dolphin Petroleum Consultants
174 Tally Ho
Santa Maria, CA 93454

8. Enertech
5847 San Philipe, Suite 1000
Houston, TX 77057

9. Enhanced Insulations, Inc.
10900 Carnegie Avenue, Suite 450
Cleveland, OH 44106

10. Mobil Oil Canada Ltd.
202 5704 44th Street
Lloydminster, Alberta, Canada T9V 2A1

11. Sandia National Laboratories
Experimental Aerodynamics Division
P. O. Box 5800
Albequerque, NM

12. Sandia National Laboratories
Geothermal Applications
P. O. Box 5800
Albequerque, NM
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APPENDIX 1

Instrumentation Survey Contacts (continued)

13. Sandia National Laboratories
Thermal Test and Analysis Laboratories
P. O. Box 5800
Albequerque, NM

14. Shell Canada Resources Ltd.
400 4th Avenue Southwest
P. O. Box 100 Station M
Calgary, Alberta, Canada T2P 2H5

15. Shell Western Production Company
P. O. Box 11164
5060 California Avenue
Bakersfield, CA 93389-1164

16/ Texaco, Inc.
Box 425
Bellaire, TX 77401

17. Texaco Exploration and Production Company
P. O. Box 5197
Bakersfield, CA 93388

18. University of Alberta
606 Chemical Mineral Engineering Building
Edmonton, Alberta, Canada D6G 2G6

19. University of Kansas
Chemical and Petroleum Engineering
Lawrence, KS 66045-4006

20. University of Texas at Austin
Petroleum Engineering Department
Austin, TX 78712

21. Vertech Systems, Inc.

18300 West Highway 72
Golden, CO 80403
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APPENDIX A: REDUCED DATA FOR CENTRALIZED INSULATED TUBING WITH
TEZERMAL PACKER

FIGURES
Figure A-1l: Layout of Tubular and Casing Sensors
Figure A-2: Layout of Sensors on Instrumented Joint
Figure A-3: Steam Supply Schematic
Figure A-4: Relationships between Sensor Locations
GRAPHS
Graph A-1: Steam Temperature vs. Time
Graph A-2: Steam and Water Mass Flow vs. Time
Graph A-3:’ Steam Quality vs. Time
Graph A-4: Casing Temperature vs. Time
Graph A-5: Tubing Surface Temperature vs. Time
Graph A-6: Casing Heat Flux vs. Time
Graph A-7: Tubing Heat Flux vs. Time
Graph A-8: Tubing Body Heat Flux vs. Time
Graph A-9: Temperature Profiles at 12:00 on 7/12/90
Graph A-10 Heat Flux Profile at 12:00 on 7/12/90
Graph A-11: Heat Flux at 250 Ft. Depth vs. Time
Graph A-12: Sidestring Log Compared With Fixed Thermocouple
Measurements
TABLES
Table A-1: Specification for Insulated Injection Tubing
Table A-2: Tabulated Heat Flux and Steam Data (4 sheets)
Table A-3: Tabulated Temperature Data (4 Sheets)
Table A-4: Average Surface Temperature of Instrumentea Joint
on 7/12/90
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THERMOCASE 750®

VACUUM INSULATED STEAM INJECTION TUBULARS

PRODUCT SPECIFICATION

YSICA
Size 31/2" X 23/8"
Total Weight (#/Ft) 13.3
Length Range 3

QUTER TUBE (Threaded and Coupled)

Grade AP1 5CT, K-35 Seamless

0.D. (In.) 3.5

1.D. (In.) 2.992

Wail (in.) ©0.254

Weight (#/Ft) 9.2

Threads USS Buttress
INN TUB

Grade AP1 5CT, L-30 Seamiess

0.D. (In.) 2.375

l.D. (In.) 1.995

Wall (In.) 0.190

Weight (#/Ft) 3.43
CQUPLING

Crade AP1 5CT, 55

0.D. (In.) 4,250

Threads USS Buttress w/Seal Rings

Manganese Phosphate Coated

QPSRATIONAL

CONDUCTIVITY {(BTU/HR-FT-°F) at 370°F

K-Factor: Body 0.0023

Coupling 0.15
Overail 0.010

Gettered for 10—vyear Life Under Normal ‘Well Conditions

Maximum Start-Up Pressure (psi) 4500 @ 200°F

Maximum Wellhead Operating Pressure 2600 @ 870°F

Maximum Downhole Operating Pressure 3500 @ §70°F
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TINE TEMPERATURE
(Deg.F.)
0:22 1732
0:55 173.2
1:23 173.0
203 173.0
237 1730
310 172.9
344 172.9
413 17238
$:52 172.7
5:25 1721
a9 172.7
39 172.5
07 1725
740 1725
8:14 1725
327 172.5
%01 172.4
%35 172.3
10:08 1723
10:42 172.3
11:15 1722
11:50 172.1
12:23 172.1
12:57 172.1
133 1722
14:05 1722
14:38 172.3
15:12 172.3
15:46 14
16:20 1724
16:53 172.6
1727 17
173 1
18:07 1728
18:41 1731
13:15 173.3
19:48 1733
20:22 173.7
20:58 174.0
21:30 174.2
2:03 1744
237 1746
2311 174.8
23:45 175.0
Table A-4: Average Surface Temperature of Instrumented

Joint on 7/12/90
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TEST CASE A-1 DATA
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APPENDIX Al: REDUCED DATA FOR UNCENTRALIZED, INSULATED TUBING WITH
THERMAL PACKXER

FIGURES

Figure Al-1: Layout of Tubular and Casing Sensors

Figure Al-2: Relationships between Sensor Locations
GRAPHS

Condition %2

Grapn Al-1l: Casing Side A Temperature vs. Time

Grapn Al-2: Casing Side B Temperature vs. Time

Grapn Al-3: Tubing String Temperature vs. Time

Graph Al-4: Casing Heat Flux vs. Time

Graph Al-5S: Heat Flux at 250 Ft. vs. Time

Graph Al-6: Heat Flux at 500 Ft. vs. Time

Graph Al-7: Tubing String Heat Flux vs. Time

Graph Al-8: Steam Mass Flow vs. Time

Graph Al-9: Steam Quality Vs. Time

Graph Al-10: Steam Temperature vs. Time
Condition #3

Graph Al-11l: Casing Side A Temperature vs. Time
Graph Al-12: Casing Side B Temperature vs. Time
Graph Al-13: Tubing String Temperature vs. Time
Graph Al-14: Casing Heat Flux vs. Time

Graph Al-15: Heat Flux at 250 Ft. vs. Time
Graph Al-16: Heat Flux at 500 Ft. vs. Time
Graph Al-17: Tubing String Beat Flux vs. Time
Graph Al-18: Steam Mass Flow vs. Time

Graph Al-19: Steam Quality vs. Time

Graph Al1-20: Steam Temperature vs. Time
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Table

Table

Table

Table

aAl-1

Al-3

Al-5

Al-7

& Al-2:

& Al-4:

& Al-6:

& Al-8:

Condition 2

Condition 2
Steam Data

Condition 3

Condition 3
Steam Data

TABLES
String and Casing Temperature Data

String and Casing Heat Flux Data and

String and Casing Temperature Data

String and Casing Heat Flux Data and
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APPENDIX B: REDUCED DATA FOR CENTRALIZED BARE TUBING WITH THERMAL
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Condition 3 String and Casing Temperature Data
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Condition 3 String and Casing Temperature Data
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Condition 3 String and Casing Heat Flux Data and
Steam Data
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Condition 3 String and Casing Heat Flux Flow Data

and Steam Flow Data

Table Bl-4



TEST CASE C DATA

122.



APPENDIX C: REDUCED DATA FOR CENTRALIZED BARE TUBING WITH GAS PACKED

ANNULUS

FIGURES

Figure C-1: Layout of Tubular and Casing Sensors

Figure C-2 & C-3: Relationships between Sensor Locations
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GRAPHS
Cc-1: Casing Side A Temperature vs. Time
Cc-2: Casing Side B Temperature vs. Time
c-3: Casing Heat Flux vs. Time
C-4: Tubing String Temperature vs. Time
C-5: - Heat Flux at 250 Feet vs. Time
C-6: Steam Mass Flow vs. Time
c-7: Steam Quality vs. Time
Cc-8: Steam Temperature vs. Time
IABLES
Cc-1 & C-2: Condition 2 String and Casing Temperature Data
C-3 & C-4: Condition 2 String and Casing Heat Flux Data and
Steam Data
C-5 & C-6: Condition 3 String and Casing Temperature Data
Cc-7 & C-8: Condition 3 String and Casing Heat Flux Data and

Steam Data
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Condition 2 String and Casing Temperature Data
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Condition 2 String and Casing Heat Flux Data
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and Steam Data
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Condition 3 String and Casing Heat Flux Data and
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Condition 3 String and Casing Heat Flux Data and

Steam Data

Table C-8:
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TEST CASE D DATA
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APPENDIX D: REDUCED DATA FOR CENTRALIZED BARE TUBING WITH SEALED

ANNULUS WITHOUT PACKER

FIGURES

Figure D-1: Layout of Tubular and Casing Sensors

Figure D-2 & D-3: Relationships between Sensor Locations
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GRAPHS
D-1: Casing Side A Temperature Vs. Time
D-2: Casing Side B Temperature vs. Time
D-3:  Casing Heat Flux vs. Time
D-4: Tubing String Temperature vs. Time
D-5: Steam Mass Flow vs. Time
D-6: Steam Quality vs. Time
D-7: Steam Temperature vs. Time
TABLES
D-1 & D-2: Condition 2 String and Casing Temperature Data
D-3 & D-4: Condition 2 String and Casing Heat Flux Data and
Steam Data
D-5 & D-6: Condition 3 String and Casing Temperature Data
D-7 & D-8: Condition 3 String and Casing Heat Flux Data and

Steam Data
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LAYOUT OF TUBULAR AND CASING SENSORS
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FIGURE D-2: RETATIONSHIP BETWEEN SENSOR LOCATION
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Condition 3 String and Casing Temperature Data
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Condition 3 String and Casing Heat Flux Data and

Steam Data
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