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6000 Plus Feet Flow Test Program Tt I 

At an agreed-upon production zone below the 9-5/8" 

casing point (at 6000'), the SSSD Project will flow 

the zone following the proposed test program shown 

in Table 1, to collect fluid samples, temperature 

and pressure data. This document contains the or

ganization and procedures that will be implemented 

for the flow test. The five sections that will be 

discussed are: 

-Organization 

-Safety and Operation / Facility Design 

-Data Collection 

-Facility Operation 
I 
-Pre Test Activity 

-Flow Test 

-Test Termination 

-Reinjection / Flush / Storage 

-Work Areas 

-Operations (Bechtel) 

-James Tube (GeothermEx) 

-Data Collection & Downhole (USGS) 

-Scientist Fluid Sampling (Michels) 

-Fluid Sampling Procedures 

.-Instrument Calibration Data 



Flow Test Organization 

DOE 
Offsite 

Bechtel 
Offsite 

WPT 
Nicholson 

Bechtel Onsite 
TestCoordinator (TC) 
D. Rabb 
C. Harper 

Michels 
Scientist 
Surface 
Sampling 

Muliner 
Kennecott 
Surface 
Sampling 

Sass 
Downhole 
Measure
ment 
Surface 
Data 
Collect-' 
ion 

Geotherm
Ex 
James 
Tube 
Operation 

Facility 
Operation 
-D. Rabb 
-Mustang 
-Cleve-

land 

Area 
Coordinator 



Flow Committee 

•Purpose 

To decide when to flow the well. 

-Members 

Gerald Reich 

John Sass or designee 

Bob Nicholson 

Wilf Elders (concurrence by phone) 

Larry Grogan (concurrence by phone) 



Safety and Operation 

-All participants will monitor their work area for unsafe sit

uations and developing process problems. Should a situa

tion develop, remove personnel from situation and notify 

the Test coordinator, (TC), immediately in order that a 

collective corrective action can be identified and exe

cuted. 

-Bechtel will walk through the entire facility periodically 

during the flow test to look for unsafe situations. 

-All process valving of 4" diameter or larger and piping chan

ges will be performed by the operation group and with the 

full knowledge of the Test Coordinator (TC). Ever effort 

will be made to notify the Area Coordinator (AG's) of the 

impending changes. 

-All valving will be performed by experienced technicians and 

operators. 

-Operation of all 10" valves will be performed slowly and the 

upstream pressure will be'monitored. If unexpected pres

sure responses occur, the valve operator should cease 

valve operation or return the valve position to the pre

vious setting. Determine the cause of the pressure re

sponse before resuming valve operation. 

-Depending on the period of the flow schedule, flow throttling' 

• will be performed by operating either, valve #2 (flow to 

reserve pit), valve #6 (flow to muffler), or valve #20 

(flow via blooey line to brine pond). 



Facility Design 

Main Flow Line 

The main flow line consist of 10" schedule 60 Grade B pipe, 

extra strong fittings, and Class 600 valves. The material 

is designed to handle the design conditions of: 

Pressure - 700 psig maximiom 

Temperature - 650°F maximum 

Flow - 2 phase steam and saturated 

brine with suspended particles. 

Other Pipe 

The 6" reinjection system is schedule 40 pipe, standard 

fitting, and 150 pound valve except at connection points to 

the 10" flow line (extra strong fittings and Class 600 val

ves) . 



Data Collection 

-During unsteady operation, as frequently as is practical and 

at least once every 15 minutes. 

-During steady operation, once every 30 minutes. 

-Data collection will start with the monitoring of wellhead 

temperature and pressure during warm-up. 

-Data collection will continue through the initial flow, the 

series of step flows, after the well is shut-in, and 

during reinjection. 

-Instriomentation that appears to be providing erroneous data 

should be reported to the TC immediately. A qualified 

and fully equipped instrument mechanic will be on site 

for the flow test. 



Pre-Flow Test Activities 

-Decide to POOH and flow well - USGS, Drilling Supervisor, 

DOE Representative (concurrence from Kennecott and 

chief Scientist). 

-Circulate mud out and water in. 

-POOH 

-Remove B.O.P.E. and install wellhead. 

-Perform down hole measurement while well heats up. (Water 

resources) 

-Install final connection from wellhead to flow line (10"-
if 

B-4) . 

-X-ray welds and hydrotest. 

-Dry-run sampling: 

.-equipment assembly & connection to sample locations, 

-personnel orientation: safety requirement, overall 

facility design limitations, on-site procedures 

including organization, facility familiarization, 
I 

work station assignment. 

-Perform final walk-thru and check operability of all val

ves and instruments. 

-Have tools and- equipment ready at James Tube and SP3, 4, 

5 and 6 for orifice, James Tube and tubing changes. 

-Install 0-1000 (approx.) psi pressure gauge on vertical 

Kennecott sample port. 

-Notify vacuum truck as to when to be on-site (option). 



-Set-up valving for initial flow to reserve pit. 

-Open valves 2, 13 and 20. 

-Close Valves 1, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 14, 

15, 19 and 21. All valves at SPl, 2,3,4 and 5 

-Post signs and perform non-authorized personnel sweep. 

-Check with all Area Coordinators (AC) for readiness. 



Flow Test 

1. Initial flow to reserve pit to expell contaminated fluid. 

-Remove "Do Not Operate" tag on valve WH3. 

-Slowly open valve WH3. 

-Open pressure gauge isolation valve on SP2. 

-Monitor and record wellhead and SP2 data. 

2 . Order N2 if insufficient flow is observed (decision by flow 

test committee. 

3. Rig-up and stimulate with N2. 

4. Flow to reserve pit until one of the following is satified. 

-the pit is approximately 2/3 full. 

-the brine energy is beginning to become unmanageable, 

(high fluid pressure or temperature, high flow rate). 

5. Prepare to flow brine through valve #3, bypassing the 

scientist sample loop via valve #13, bypassing the James 

tube via valve #20. Check valving and confirm that val

ves #4, #14, #15 and #16 are CLOSED and valve #13 and #20 

are open. 

6. Perfoirm flow switch without altering the fluid pressure. 

While watching and maintaining pressure via the guage at 

SP2, the isolation flow line valve (valve #3) is slowly 

opened and the blooey line valve (valve #2) is slowly 

closed SIMULTANEOUSLY. 

7. Perform switch of throttling service from isolation valve #3 

to throttle valve #20. While watching and maintaining the 

pressure at SP2, slowly open valve #3, the isolation valve. 



and throttle down on valve #20 (the brine pond blooey line 

valve). Because of the PI location close to valve #3, the 

operator of valve #3 will be responsible for maintaining 

constant pressure via the PI at SP2. 

8. After the brine cleanliness is improved (2 or 4 hours), the 

brine flow should be switched from the brine pond blooey 

line to the muffler. While watching and maintaining the 

pressure at PI-10, slowly throttle open valve #6 (James 

system throttle valve) and close valve #20 (the brine pond 

blooey line throttle valve). 

9. Set the throttle valve at the desired flow/pressure condi

tion (to be determined at the time of flow based on the 

start-up data). The expected condition is flow equals 

515000 Ibs/hr. and pressure equals 450 psi . It is plan

ned to not change the throttle valve setting except to 

correct for a wash out of the valve. 

10. In the event that valve #6 washes out, valve #3 will be 

used to continue the test. Any; valve washed out during 

one test will be replaced before the next test. 

11. Perform the flow switch through the science sample spools. 

-D. Michels will request of the TC that the flow be 

switched to the sample spools. 

-If required because of pressure drop considerations, the 

7" James tube will be removed and replaced with the 10". 

This is accomplished by watching and maintaining pressure 

at PI-10 while slowly opening valve #20 and closing valve 

#6. Alternatively, the flow may be by-passed through 



valve #20 for the entire sample period (approximately 

6 to 8 hours). 

12. -Switch James tube, as required. 

-Responsibility - GeothermEx with help from Mustang. 

-Finish collecting data with installed JT. 

-While balancing pressure at wellhead, open isolation valve 

#20 to brine pond and close valve #6 to muffler. 

-Disconnect 3/8" tube at lip pressure tap and flange. 

Disconnect 3/8" Strahman valve at lip pressure tap 

(optional). 

Disconnect James tube at flange. 

-Check 3/8" tube and valve for pluggage. 

-Change PI-9 if required to different range. 

-Check and refill pressure tap line with silicone oil, if 

required. 

-Install desired James tube. 

Install 3/8" Strahman and 3/8" tube at pressure tap. 

-Check installation for functionality. 

-Notify Test Coordinator that system is reassembled. 



Test Termination 

Purpose - to shut-in the well while (a) minimizing any shock 

to the systera and, (b) minimizing the abrasive ser

vice of the wellhead isolation valves. 

Procedure - While flowing through the James tube set-up, 

-notify all AG's that the test will be terminated, 

-monitor and record pressure and temperature at the 

wellhead, 

-by steps, slowly throttle down (do not close) the 

throttle valve (valve #6 or #20) . Stop closing 

the valve when the pressure approaches 500 psi at 

PI-10. 

-by steps, continue to slowly throttle down the 

well flow using valve WH3, but do not exceed 900 

psi at the wellhead, 

-continue to shut-in the well by closing valve WHl 

and WH2. 

-continue to monitor and record pressure and tem-' 

perature change for 1 to 2 hours after shut-in. 



Reinjection/Flush/Storage 

Reinjection. 

-Purpose: to dispose of as much brine as possible by rein

jecting to the formation. 

-Consideration: (a) Brine should be as free of suspended 

solids as possible, (b) Brine temperature should be less 

than 170°F to prolong life of mud pump components. 

-Complete downhole temperature and pressure measurements. 

-POOH - USGS wireline instrumentation. 

-Rig down USGS 

-Rig up kelly assembly with XO to four inch pipe thread 

on wellhead. 

-Arrange final piping and valving from 6" line to mud 

pumps. 

-Close valves #3, #6, #11, #14, #15, #20 and #24. 

-Open valves #4, #5, #12 and #13. 

-Check fuel level at Stan^ pump. 

-Operate Stang trash pump. 

-Disengage clutch and lower throttle to idle. Est

ablish flow and increase the throttle to approxi

mately 80-90 percent full throttle. 

-Fill brine tank T-2 approximately 2/3 full. 

-Reinject fluid 

With valve #26 closed, open valve #24, #25, #23 and, 

either #28 or #29^start rig water pump (P-3), and 

start mud pump. 



-Consider, if well goes on vacuum, 

-Pump down level in brine tank (T-3). 

-Turn off mud pump. 

-Open valve WH3. 

-Close valves:WH4, 4 and 12. 

-If flow ceases, return mud pump to service and by 

reversing the above mentioned steps (4). 

-Monitor and record flow (level drop at Ll-3), fuel level, 

wellhead pressure, brine tank (T-2) level. 

-Continue reinjection until the Stang pump looses suction 

due to low level. 

-Shut off Stang pump, (P-1), and clean out if required. 

-Lower level in brine tank (T-2) then shut off rig water 

pump, (P-3), and mudpumps. 

Flush System with Water. 

-With valve #27, #24, #28, #29 and #12 closed, open 

valves #25, #26, #23, #22 and #11. 

-Start rig water pump (P-3). . ; 

-Monitor level in water tank, (T-3). 

-Circulate water through system for 5-10 minutes. 

-Open valve #20, close valve #5 and wait a few minutes. 

Check flow. 

-Open valve #6, close valve #20 and wait a few minutes. 

Check flow. 

-Open valve #14 and #15, close valve #13 and wait a few 

minutes. Check flow. 



-Open valve #3 and #2, close valve #6 and wait a few 

minutes. Check flow. 

-Shut off rig water pump (P-3) and close valve #26. 

Storage and Disassemblage. 

-During the period of drilling between flow tests, the 

flow test system will be stored in a manner condusive 

of good corrosion control. 

-Provision will be made to disassemble, clean, or ser

vice sample locations, and all instrumentation. 

-The flow line under the rig will be disassembled and 

laid down out of the working area of the rig. The 

subject pipe spools are 10"-B-1, 10"-B-2 and 10"-B-3. 

-The upstream flange of 10"-B-4 will be blind flanged. 

-Approximately 100-150 barrels of water treated with 

HlB-A (5 Gal.) and sodium Bi sulfite (lOOlbs.) will 

be placed in the confined system created by closed 

valves #5, #6, #20, #15, #14, #11, #12 and #2 and the 
I 
I 

blind flange at 10"-B-4. The system will remain fill

ed with the solution until the next flow test. 

-Pipe spools that are disassembled and laid down will 

be water washed and allowed to air dry. (10"-B-1, 10"-

B-2 & 10"-B'3). 

-The science sample spools will be disassembled for in

spection and a water wash out. They will be air dried 

and reinstalled in the system. 



-Operations: Dave Rabb Charlie Harper 
Larry Bailey G. Tinsley 
Red Beaver Cleveland Rig Crew 
Dave Meehan (1 Instrument mechanic) 

-Purpose 
Test Coordinator - Dave Rabb /Charlie Harper 

Function - to provide overall coordination 
and management of the flow test. 

- to assist and direct 10" valving 
changes. 

Operations 
Function - to perform facility operation, 

maintenance and over-seeing data 
collection. 

- including: orifice plate changes 
at scientific sample locations 
and flow orifice FO-1. 

- James tube change as required. 
- instrvunent maintenance as requir
ed. 



GeothermEx (2) 

-Monitor the Barton Recorder. 

-Record data at Pl-9 during unsteady operation. 
PI-10 
PI-ll 
Ll-1 
Ll-2 
Tl-7 

-Operate as required valves 7, 8, 10 and 21. 

-Calculate enthalpy and provide same to D. Michels and 
Bechtel. Include raw data, date, time and 
originator, 

-During the flow test, provide technical input and assis
tance to the flow test coordinator. 

-Collect samples at SP-7 as required. 



USGS (4) 

Sass, Priest 

Hendrick, Robison 

-During unsteady operation— 

Record data at: 
TI - 1, 2 & 8 
TI - 1 & 8 
LI - 3 
PI - @SP-2 during start-up 

-Assist Lee Walden / Otis with downhole logging. 

-During steady operation— 

Record data at: 
TI - 1, 2, 7 & 8 
PI - 1, 8, 9, 10 & 11 
LI - 1, 2 & 3 
TI - 3, 4, 5 & 6 (during scientific sample loop flow) 
PI - 3, 4, 5 & 6 (during scientific sample loop flow) 



other Science Personnel to be on Site (Partial) 

(Also does not include surface liquid samplers) 

1) Science Management Crew: (Brawley Bunch) 
Morning Tower: John Hendricks, John Sass 
Afternoon Tower: Sue Priest, Lori Robison 

2) Curator; Wilf Elders, Jim Mehegan 

3) USGS Loggers: William Bruns, Al Hess, Dick Hodges, 
.Fred Paillet, Roger Morin 

4) Occasional USGS Help; Jack Kennelly, Tom Moses 

5) Downhole Fluid Samplers (LANL): (Goff's Gang) 
Fraser Goff, Jake Archuleta, Joe.Cruz, Chuck 
Grigsby, Lisa Shevenell 

6) Kuster Research Tools; Ron Smith, Ray Wall, Lance 
King (Kuster), Chuck Carson, Dick Traeger & 2 or 3 
others (Sandia) 

7) Well Log Interpertation (LLNL): Paul Kasameyer, Lee 
Younker, Robin Newmark, Dick Carlson, Gayle Pawloski 

8) Offshore gradient drillers needing occasional support 
(on non interference basis with SSSDP) (Sandia): 
Peter Lysne, Bob Meyer, Ron Jacobson, Lou Burtel 



Scientist Fluid Sampling 

-D. Michels (Area Coordinator) 
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Ĥ  r t 3 
0 3-
3 ra Ol 
Ul Ul 

cr 
•+» 1 n 
1 H^ H i 

fll 3- a 0 3 ro 
r f cr r f -1 
3- H- 3- 0 
ro ro T c 

ro u l 
••» Ul ra 3-
•-•Tl 0 
0 0 U3 C 
£ 0 0 r f 

»- 0 
r f TJ - a r f 
H^ 

n 
ro 
lb 
cr 
r-

ro 
a 

ra • 3-
T cr Ul ra 
H^ C Pl 
0 r f 3 ••> 
a 13 >-

Ul H* 0 
r f fll ro £ 
0 3 

T l 1 Tl 
0 Hi ID ra 
cr ra UI 1 
r f C ^• 
Pl < H i 0 
H. H^ r f a 
3 £ in • 

0 
pl T 4 , • 
in 0 1 t r 

C D r f 
3 Ul 3 Dl 
fll H i H' 
3 v j D 

Ol 

r f 
0 

cr 
ro 
Ul 
H^ 

3 
C 
M 

r t 
pl 
3 
ro 
0 
c 
Ul 
a 

3 ro 111 
1 

Ol r t ra 
H i j l l a 
Hi 13 

Ul in 
Ol Ol 
< 0 3 
pl -hTJ 
H- f 
Hi r f H-
pl 3- 3 
cr ro ta 
h- i 

ra in 13 
TJ 1 

r f 0 0 
Pl 0 cr 
Tl H* ro 
Ul Ul Ul 
a a • 

fll 
T 

n ro 
0 
Hi Pl 
H. < 
ra pl 
n H. 
r t H-
H. ftl 

o cr 
3 H i 
Ul ro 

-n 

0 

n 
ro 
a 
c 
1 
ro 
• • 

o 
cr 
L. I . 

m IP 
Ul n 
r t r t 
Bl H-
cr < 
H- ra 

n H- .• 
Dl UI 
Ul 3-
n 
pl r t 
a 3-
ro ro 

H^ Ul 
3 r t 

ro 
r f Pl 
3- 3 
ro 

• h 

in H-
T3 Pl 
0 Ul 
0 3-
M 
N. -h 
0 1 
1 pl 
H- n 
+ r t 
H- H-
n 0 
ro 3 

Ul 
Dl 
Ul 0 
UI -h 
ro 
3 r t 
cr 3^ 
Hi ra 
"< 
• H 

1 
a i 

W 
?:i 

1 HI 
HI z 
Z |T| 
H 
m tn 
a? i> 
3 r 
m HI 
o z 
IH H 
.T> H 
- 1 -< 
m 

w 
•n -< 
r 
i> n 
tn X 
X r 

o 
-n :(• 
y? t-t 

a a 
3 m 

to H 
Tl ^ 
a H 
• 33 
r i> 
i n H 
1 HI 

o 
z 



ta 

tn 

Hi 
< 
ra 
1 

I 
I 0 

3 
o ra 

0 
3 
ID 

r x c, 
01 3* ro 
c fll a 
H- 1 £ 

fll pl 
I TT t r 
I Ol 

I 
I I 
I 

H* • - U 

o 
t - r t I 
H. o 3 
r f H i 
ra H* 
-\ Ul 

M Ol 

•*• r f T3 
*-» to *-* 
r f 1 ra 
ra 

ra 3 1 
a o 

a 3 
pi H. 
3 H i in 
a c TJ 

r f 0 
Dl ra o 
n Hi 
H^ 3 
-K H-
H. r t 

ro n 
a 

r t 
£ 
0 r f 

U £ 
h» M o 
I O • -

M I H. cn 
H. M r f O 
r f H^ ro I 
ro r f 1 3 
T ro Ifl • - ' 

T -
Ul Ul 
pl Ul r f pl 
3 fll O 3 
TJ 3 r f T 3 
H i - O Pl |H 

ro H i M ID 

I m 
pl 73 
3 73 
3 H I 
O 
3 I 
a I 

I - h 
I **• 

•*> 
••. H r f 
H - 1 ra 
< 0 ra 
ra 3 

m n 
a o 
3 T l 
C Hi 
3 ro 
a 3 

I I 
I I 

r f 
3 -
1 

ro 

t - I 

ro 
• h Ul 

O ••» 
3 1 

O 
Ul 3 
T l 
O £ 

o ro 

H» o M 
I I o 

M M I 
H. H- 3 
r f r f H« 

ro ro 
1 1 UI 

fll 
Ul Ul 3 
pl Pl TJ 

3 
TI TJ ro 
Hi Hi Ul 

ro ro 
Ul Ul H-

3 

Ul 3 3 • -

r f 

ro 

1 

Ul 
fll 
3 
13 
Hi 3 
ro TJ 
Ul Hi 

ro 
Ul 

r f 
ro 
1 

Ul 
fll 

1 
o 
3 

Ul 
TJ 
O 
0 

£ lO 
ro H* 
H- pl 
T Ul 
•0 Ul fll 

Ul 
Ul 

H W E 
3* ra Pl 
ra £ r f 

Ol n 
t-^ •^ : r 
v . 

m 

3 3 
H . n 
3 3" 

c 
r f n 
ra 0 
• o 

1 
ra 

£ 
TJ 01 
»- f t 

c ra 
ID T 
iD • N 

3 n 
u3 ra 

Hi 0 
H i H» 
3 
U3 -h 

1 
ro 
3 -

n o 
o £ 
H. 
I - n ro 

0 3 
n 3 
pl r t Ul 
3 -1 • 

O 
"D H- • 
Ol 
Ul < 
Ul pl 

M 

fll < 
c r ro 
O Ul 
c • 
r t 

• ^ 

r t 
ro 
1 

T3 
ro 
1 

03 
33 
IH 
z 
m 

n 
a 
r 
r 
m 
n 
• ^ 

HI 

a 
z 

•n 
a 

•0 
33 
IH 
z 

- n 
r f M 

TJ 
1> 

1 
ro 
£ 

z 
< 
m 
in 
H 
M 

CJ 
3> 

O 
33 
in 

LO 

n 
a 

n 
o 

CJ 

n 
o 

n 
fll 
T l 

ro 
pl n 
c r r f 
o 

pl D- c fll 
n ro r f TI 
H^ 1 13 
r t ro v l 1 
»< a CO o 
• « X 

3 *^-
r t M 3 
Pl fll 
1 O r t 
ra H^ ra 
a H i 

a < 
l a H-
Hi Ul M 

- Pl f t cn 
Ul H-
Ul H« 3 

cr 
o 
r t 
r t £ 

ra 
n n 
rf o 

ra 
n H* 
r t cn 

ra 
n 
r t 

ro r t 
Ul 3" 
• o 

c 
r t 

n rf 
o a o 

cn 

c o 
r t 

r t H^ 
O 

cn 3 

a 
o 
r t 
r t 
H i 

ro 

Ul 

0 

p l M< 
cr 3 
o I d 
rz 
I-t 

t-J 
LH 

ro 
a 

£ 
fll 
r t 

ro 

c 
UI 

Ul 
Dl 
3 
TJ 

r f H- H i 

o 3 ro 
r t Ul 

• ^ o • 
o 

n 
o 
o 
Hi 
ro 
a 

cr 
1 

3 

ro 

3 
r t 
O 

r.3 
cn 

lO 
H-i 

fll 
UI 
Ul 

fll Ul 
Ul pl 

3 
H.T3 
3 Hi 

ra 
hJ Ul 

cr 
c 
r t 

r t 
3-

T 

a 
1 
o 
n 
3-
Hi 
O 

H-

n 

fll 
n 

cr 
o 
r t 
r t 
t- . 
ro 
U l 

0 
- h 

fll 
cr 
O 
C 
r t 

ro 

n 
o 

ro 
n 
r t 

fll 
H T J 
n 13 

1 
fll o 
n X 

1 ^ 

o 

3 

3 

3 
C 
3 
a- o 
ro 
1 3 
ro Hi 
a 

n 

ro 
fll TJ CJ n 

0 'D r t 
3 H-
H-N j 3 Pl 

3 ra Hi cr 
H. I-t o 
3 3- 0 c: 
C ^ - h r t 
3 Hi 

ra a H* 
0 3 H^ O 
•h ra Hi 

c 3 
r t or r t Hi 

ra 3- 0 
1 r t 
ra r f 3 

H» 3 ro lu H" l-i. 

o 
•+, 

• ro r t n 
Ul - i o 

!-• o 
o n Hi 
-h ra 

a 
n 
pl 
TJ 
Dl 

3 
r f r t 
fll O 
T 

n ro th 
•-• a o 
r t 

•< TJ 
• O 

fll 

cn n 
o •-• 

a 1 
3 

ro 

3 
• • i 

^ O 
H ra 4^ 
Dl I-t 
TT 3" a 
ro ^ H^ 

Hi Hi 

1-* ro c 
•o 3 rt 

ro ra 
rt 
o 

n 
Dl r t 
13 Dl 
fl' 1 
n ro 
H- a . 
f t 

H 
fll 

ro 

3 
r t 
O 

3 
O 
3 
H. 
3 
Dl 

^ 

n 
o 

n c 
a Ul 
Hi ra 

c : 
U l 
ro 

T l 

ro 

ro 
n Ul 
r t QI 

3 
Ul m TJ 
ro ftl H* 
1 3 H-
< T l 3 
Bl HiU3 
r f ro 
H- Ul T3 

o ro 
3 £ 1 

ro r f r f 
n 3 - or 3 -
r t ra •< ra 

Ul t x Ul T 
p. T c: • '• 
3 P- T U3 
TJ 3 (O 3-
Hi ra H. ra 
ro 3 Ul 
Ul UI m r t 

fll I 
fll 3 O T l 
r t T J T -1 

r t 
3^ 

Hi ra 
a H- M Ul 
H^ 3 Ul 
- • ' i n . 3 c 

H^ H, H^ 1 

ro 

ra 
3 

3 
ro 
I-t 
3" 
O 
a 
Ul 

ro TI r t ro 
1 1 JD 
ro 0 a in 
3 IT 13 
r t ra Dl o 

n o 
r t Dl n Hi 
*-•• in ro 
3 in in 
ID ro Ul 
in a • 

c r 
£ Hi 

r t 
3- 0 

r f Dl 
3- 1 
ra r t 

fZ 
3 

ro 
in 
in 

n 
o 
3 

TJ 

n 
QI 

r t 
ro 
a 

1 
o 
n 
ra 
CL 

ro 
U l 

o 
rx 
r t 
01 

3 ro 3 
Ul 

Ul r f Ul 
fll Ol Dl 

IT 3 
H i 13 

O 
cr 
L i . 
ro 

o n 
c r r t 
r t f -
Dl < 
H . ra 
3 Ul 

3 
13 

ra Ul ro 
Ul 3- in 

•+> r t •¥, 
0 3 - 0 
T ra 1 

fll 

n 3 

3 U3 
o ro 

zr H 

< 
ro 
Ul 

3 

ro 
3 1 
fll Ol 

cr n 
T 3-
H^ ra 
3 3 

n 
Dl n 

O Hi 
3 
TJ fll 
O 3 
Ul Ol 
H- l-i 
r t N C 
H- m 
O H^ 
3 in 
a 

fll 
3 
a 

to 

n 
Z 

m 

n 
a 
r 
r 
m 
n 
H 
n 
O 
Z 

"n 
o 

w 

cn 
IH 

n 

n 
X 
x> 
TJ 

n 

m 
?3 
n 
N 
I> 
H 
n 
O 
Z 



L 
0 

4-1 

Hi 
L 
Hi 
a 
ai 
in 
1 

T I • r t 

c c 
Hi -rt 

E 
L 
OJ £ 

4J 4-1 
Hi . r t 

2 2 

r t cn 
m ^ c 
C T I •rt 
HI 3 rH 

u G a 
6 

4 - 4 - Hi 
0 0 Ul 

Ul Ul 44 

L ro c 
01 rH ro 
4-1 a TJ 
•rt G c 
rH Hi ro 

Ul a 
r̂  ro 

> N T J 

Ul rH t : 
3 rt HH 

f t Hi 

a T j 1 
" ' 1 

f H 

r t 

fll 
TJ 
UI 

ro 
3 
L 
H 

r t 

E 

O 
b l 

1 
1 

UI 
6 
iTi 

• r t 

r t 

r H 
•r t 

3 

tn 
_ j 

o 
a 
0 . 

w 

E 
a 
cc 
u. 

13 
z 
HH 

_J 
CL 
E 
<E 
in 

in 
t X 

ID 

. 

ro 
u 
Hi 
L 
+1 

a 
4J 

6 
Hi 
ro 

4 J 

Ul 

4 -
Q 

4 J 

c 
ro 

4 J 

c 
0 
u 

ro 
TJ 
• r t 

: • : 

0 
• r t 

ro 
£ 
4-1 

£ 

cn 
3 
0 
L 
£ 
4-1 

cn 
c 
•rt 
£ 
Ul 
Hi 

f t 

4 -

G 
HI 

ro 
4-1 

Ul 

4 -

0 

r t 
«Ti 

a 
. r t 

Ll 

c 
• r t 

L 
OL 

0 
4-" 

Ul 

ro 
• L 

>- 3 
r H 4-1 

£ :< 
G 'r t 
ro G 
Ul 
Ul Ul 
Hi HI 

cn 
ro 1 
u ro 

• r t 4-1 

Tl 4J 4- Hi 

C 
0 
£ 
L. 
Hi 
U 

9 0 

Ul ro 
ro £ 
> 4J 

• r t 

4-1 ro 
IJ Ul 

ro D 
•n 
£ 
O 

c 
ro 

4 J 

:< 
ro 

ro 
£ 
4 J 

•H Ul 
L C 
0 ro 
1 13 

rH c 
a 0 
a u 
a 
ro ro 

T l 
•r t 

> 
o 
L 
CL 

a 

Ul 
L 
0 

4J 
Hi 

rH 

HI 
c 
0 
•rt 

4 -

0 ro 
0 U £ 
4J •rt UI 4J ro 

UI rH a t 
4J Hi rH Ul Hi 
Ll £ •rt Ul L 
ro 4- ro c rH 0 
a L rH in Hi 4-1 
:< 0 rH C Ul 
ro 4- HI - ro 0 

•rt Ul L -rt cn 
"> in 4-1 L •rt 4J c 

c n T l • r t 0 3 •rH • r i 

C C C 44 C T T I L 
•rt 3 -rt Hi ro Tl 3 
rH Q cn L <E TJ 

• a a cn •rt 
Ul G c 4J >. ro 

4 J T J H i T I r t U l H 3 cn 
• r t 

Tl 
TJ 
Hi 

•rt ro ro n ro E • 4^ 
3 L 3 > Ul ro 

r H 4 - 1 3 r H C • • T J H J 
4 - 0 C U M a C 2 

3 C 3 3 
L 4 - tti H .rt f i 0 0 1 3 
0 

4 " 

Ul 

ro 
Ul 
HJ 

0 rH HI L a c 
u 01 •> a cn HI 

C >• C C n >s 

o u o o u . : ^ 4 - i u i 
•rt .rt c L >; TJ 
44 ro 4-1 44 - r t Hi • r t C 

H i C 3 H i l . C L r o 3 
cn r i 0 0 N CL 0 

N 
cno 

• r i 

4-1 

Ul 
ro 
> 
c 

I H 

•rt J2 •ri 0 rH L 
L L Hi L. rH Hi 

a 

ro 
L 
0 
E 

ro 
L 

• r t 

3 
ro 0 ro • c c cn cr 

U 4 . ' U . r o 4 J U i r o o c 
1 
c 
0 
c 

4 J 

u 
ro 

r t 
r t 

O 
U 

U G U +• E -rt rt 
Hi aa 3 Hi ro 1 4-1 rH 
L 4J Ul L . i i trj rt a 
H i r o C H i U t D T J G 
£ C n a £ 3 U 3 T I H i 
U T ] U U £ D H i r o 

3 
£ 

ro 
u 

H I 

ro 
L 

r t 
r H 
• r t 

2 

tn 
<r 
ID 

Ul 
_ i 
on 
<i 
U3 
z 
UJ 
p 
z 
o 
u 
1 

z 
a 
z 

- I 
<t 
r-
o 
H 

1 
1 

<E 

ro 
V. 
3 
TJ 

ro 
Ll 
0 
V. 
CL 

.. 
ro r t 
£ Hi 
4J U 

•r t 

4 - 4 J 
0 L 

ro 
UI > 
ro 
•rt ro 
r H • r i 

£ 
G ro 
01 at 
ro V. 
ro HI 
HI £ 

u 
ro Ul 
> - r i 

f t p 

ro ^ 
> 

a 

X m 
U L 
0 0 

f H 4 J 

U HI 
• L 
0 HJ 

1 a 
w ro 
f t w 

ro 
4J 

m 
L ro 

c 
ro -rt 
cn L 
L £ 
HI 
£ L 
u ro 
ro > 
r i 0 

T I 1 
TJ 

E ro 
3 rt 
E L 
•rt U 
>: Hi 
HI U 
E 

4 -
ro 0 
£ 
4J ro 

ro 
TJ L 
C 4 -

• r t 

4 - >* 
y \ f t 

• 0 £ 
L 4J HI 
•rt ro 
Hi 4J ro 

ro 3 
ro ro 

ro ro £ -p ro 
£ c 
4 J - r t 

f H 

C 1 
2 C 
0 -n 
TJ 
2 
0 

f H 

Ol 

. 
rH 

4J -rt 
Tl 

0 C 4J 
4J HI HJ 
C £ £ 

0 
•p 

c 
2 
0 
T l 
2 
0 

r t 

£ 

TJ. 
C 
Hi 

cn 
c 
•rt 
tJ> 
a> 
•rt 
L 

C 
0 

• r t 

44 

U 
• 3 
Tl 
ro 
L 

ro 
lu 

• 3 
ro ro 

1 
>» 
L 
L 
Hi 
U 

4J 

^ ro 
ro rH 
cn a 
3 0 
Hi L 
0»13 

01 ro 
£ £ 
•P 4J 

01 2 
C O 

• r t r t 

L ro 
3 £ 
ro 

.-ro ro 
ro -P 
L HI 
a L 
1 
L ro 

• ro cn 
a > L 
3 0 HI 

£ 
4J ro + i 4- u 
ro ro 

r H L 

•H 0 ro 
• r l 

a a-p ro t i 
0 
L. 4 J 

HI L 

ro 
L 
3 , 
ro 
ro 
ro 
L 

a 

Hi 

0 
+4 

c 
•rt 

> 
rH 

£ 
E 
ro 
ro 
ro 
Hi 

f H 
• r t 

0 
U 

<̂̂  

%̂ 
c 
0 4J 

• r t t i » 

L • 4J ro 
ro 2 u ro > 

,. 4J 0 ro L rH 
Hi rH C 3 HI 
2 4- c ro > 

a ro 
L U ro rH 

4J 0 L 0 
ro 4- ro a L 
X cn .p 
U X c to c 
3 U •rt N o 

£ ro L rt u 
£ > f t 

ro u ro •rt ro 
U ^ £ L 
•rt TJ Hi 3 

c ro 4J ro 
TI . Hi > in ro 

1 
f t 
f t 

ro 
2 

ro 
E 
0 
u 
ro 

• £ 
0» 
•n 0 
ro -p 
a 

r H 

c ro ro ro in 'rt 
HI 4i cn ro L 

C . n f t • a 
rH ro ro ro ro 
•rt 4J a X s : 
0 c c n •p 
u 0 00 0 ro -rt 

U O l r H 2 
• 4 - •P >• 

*H 0 
U 

4 J 

3 2 
0 0 
£ rH 
Hl-H 

Hi 
cn 0 ro 3 f - L D>T I 
•rt U 0 0 •H 

• c n L r o ^ r t £ QiH- ro 
01 c 
cn "rt 
C f t 

m 0 

ro TJ 
ro c 

c ro £ a u Hi 
C O T ) *> X 
0 rt C Q U C'J 
•rt 4J Hi .p •> ro »H 

L 0 .P .rt Tl £ 
u 

L 
u ro rH ro 01 u •M 
3 0 u N ro 3 

a i H i T i a > . r t 0 T J 0 
ro HI a > 

•rt 4J TJ u £ 2 ro 
HJ 

ro 
ro 
D 

a 

CJ 

ro 
• c 

c 
o 
u 

a 

r̂  

ro ro 
£ i < ; 
^ ^ ^ r f ^ 

0 4J 
L 
ro 
ro 
c 

HH 

. 
*r 

ro ro L rH c £ 

X 
01 c 

TJ 

ro 
ro 
0 

f t 

u 
£ ro 
•p ro . £ 
•rt cn L -P 
2 c ro 

•rt 4J 4 -
44 L Hi 0 
3 > » 2 
0 ro ro 

£ > 
TJ ro 4J ro 
c £ rt ro 
HI •P 2 rH 

ro 
ro £ 13 
TJ -p ro c 
• r t • H f t 0 

ro 2 .H cn 
C rt JN 
•rt £ 4- H 

ro 
ro •rt 4J ro 
cn C L £ 
c n 0 * i 
•rt u. a 
L 0 
>« ro 4J 
ro • rH 

L Tl ro 
c ro ro D) 
0 *J ro c 
•rt Hi C -H 

• .p 2 L 
0 TJ u ro > 

4J Ol u ro -p £ ro 
0 > » £ rH W +J 
c r -

0 ro 

\ i \ f i X l i 
3 0 U TJ 
rH U 3 C -P 

L . p i H 3 U H i H i Q r o 4 - J 3 H i U 
ro ro 
3 W TJ 

• r i ro r H 

TJ L 0 
<E a. X 

a a a 

b l <<J hs 

HI 
ro 

f t 

ro 
cc 

a 

00 

rH ro 
rH C 
• r t C 
£ 0 
u u 

a • 

o o 

Ch 



E n r T; I 
H. T Ol 

H - C c 
H i ra H i 
y ro 
pl a 1 
3 ra 1 
ro *-• 

^ U 
1 6 
1 1 

1 3 
ta »-
O C i l 
o o 

o 
3 o 
M 

3 
M 

3 - Dl 
Ol 
-1 
Dl 
X" 
01 

1 
1 

3 
3 
0 
3 
a 

1 
1 

M M 
LH O 
O O 

3 
H * 

3 
H» 

I H 
a 

m 
i> 
Ul 

.rv t o 
• < 1> 
0 3 
M T) 

c r 
3 HI 

ra z 
Ul (D 

1 -n 
n o 
••» 30 
ID 
T 11 

7) 
r f HH 

0 z 
n 

n HI 
o -0 
M 1> 

. 1 r 
ro 
r t M 
T Z 

. . H - < 
TJ m 
13 tn 
ra H 
a f t 

cn 
Ul J> 
fll H 

3 a 
T3 33 
M tn 
ra 
ro 
a 

«.« 

w 
a 

2 
0 
3 
1 

T 
ra 
Ol 
n 
r f 
M« 

< 
ID 

lO 

ro 
ro 
ra 
ro 
a 

M 
a 

n 
3 
3 
0 
3 
H i 

Bl 

»-» 
a 

X 
•< 
a 
1 
0 
IQ 

ra 
3 

Ul 
c 
| H 

H* 
H^ 

a 
ra 

- ' 

•D 
1 
0 
n 
ra 
a 
c 
"1 
ra 

w 

1 
1 

2 
O 
z 
1 

n 
a 
N 

m 
K 
in 
m 
tn 
aa _ 

H. 

ro 

£ 
fll 
1 
-1 
fll 
3 
r t 

ra 
a 
. 

»-' 
•4J 
a 

33 
ra 
< 
H -

ro 

i - k • - » 

00 v | 
a a 

33 E 
ro ro 
n H. 

0 la 
T 3-

£ e r a 
0 

1 0 
< 

1 H. 

ra /T ra fll 
ro ro 
c • 
H» 

r f 

ro 

fll 
3 

a 

a 
0 

fl> 
a 
a 
>-•• 
r t 
H-

0 
3 
Dl 
H i 

ro 
Dl 
3 
TJ 
H i 

W> 

3 . 
Ul 

H-

- t l 

r t 
zr 
fll 
r t 

ro H i 

c ro 
H i 

r t T J 
ro 1 

0 
H^ 3 
3 T3 

r t 

cr • -
0 < 
r f 
3 - r f 

0 
r t 
zr r t 
ra or 

ra 
- h 
H- 3 

ra ra 
Hi Pl 

a T 
ra 

fll ro 
3 r t 

a 
o 

M • 

pl o 
cr ••» 

MUD 
0 1 
l a Dl 

3 
a 

71 
ra 
TJ 

ra 
Dl 
r t 

ro 
r t 

ro 
TJ 

ra ro 
fll 
n Ch 
3- 1 

•-» 
ro c<i 
TJ 

0 c 
0 3 
Hi r t 
• H^ 

H i 

fll 
r t 

M 

ra 
fll 
ro 
r t 

H« 
H -

< 
ra 

< 
H -

Ol 
M 

ro 

ro 
-\ 
ro 

c 
ro 
ro 
a 

- h 
0 
1 

i-» i-» 

th cn 
a a 

in < H 3 n 
13 H^ »-•• Pl pl 
0 fll 3 X- 1 
0 Hi ra ra ra 
Hi « - h 

»-' 
• * » 

a 

HI C3 H 
3 H- Hi-

< ro 3 
ra n ra z 
T 0 - 0 

3 ronCrfrfrf3 r f -4. 
r f C H 3 0 ^-' 3-
ra 3 0 r t 3 Hi ID 
3 CT r t 1 a - < 

TJ ra Bl ^- ro ro 

c - 3 T3 ro 
cr ra T •• 
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TOTAL OEPTH FLOW TEST 

The Salton Sea Scientific Drilling Project will flow the 

zone at the botton of State 2-14 ("10,475') following 

the proposed test program shown in Table 1. This 

document contains the organisation and procedures that 

will be implemented for the flou test include the 

following: 

-Organiiation 

-Safety and Operation/Facility Design 

-Data Collection 

-Facility Operation 

- P r t Test Activity 

-Flow Test 

-Test Termination 

-Reinject ion/Flush/Storage 

-Wcrl". Areas 

-Operations <Bechtel> 

-James Tube ( 6eothermE.x ) 

-Flowline Data Collection-i Downhole (UCR) 

-Surface Fluid and Gas Sampling (Michels) 

-Oownhola Logging & Sampling (US6S) 

-"""^ -Safety <UPT)- "~^'. 

-Fluid Sampling Procedures 

-Instrument Calibration Data 



FLOW TEST ORGANIZATION 

DOE 
- 4 1 . . 

Oil—bite 

Bechtel 
On-site 

-

WPT 
Nicholson 

Bechtel 
Test Coordinator(TC; 
D. Rabb . -
C. Harper 

WPT 
Safety 

Michels 
Scientist 
Surface 
Sampling 

Muliner 
Kennecott 
Surface 
Sampling 

T 
Sass 
Downhole 
Measure
ment 

UCR 
Surface 
Data 
Collect
ion 

I 
Geotherm
Ex 

James 
tube 
Operation 

Bechtel 
Facility 
Operation 
(Cleveland) 
(Reich) 

Area 
Coordinators 
(AG's) 



Table 1 

10»135' Plus Feet Flow Test Program (Estimate) 

Period 

To Reserve Pit 
Start-up 

To Brine Pit 
via Blooie Line 

TO Brine Pit 
via Muffler 

To Brine Pit 
via Muffler 

Sub-total hours 

Duration 
, (hr) 

1 

10 

48 

13 

72 

Wellhead 
Pressure 
(psi) 

Variable 

450 

450 

300 

Wellhead 
Total Flow 
(Ibs/hrs) 

Variable 

150,000 

150,000 

277,000 

Brine 
Flow 

(Ibs/hrs) 

Variable 

120,000 

120,000 

216,000 

Total 
Volume 

(103 gal) 

6'(e 

140 

645 

315 

Post flow pressure/ 
temp, build-up 36 

Downhole fluid sampling 24 
Inclusion sampllhg 24 
Reinjection 4£ 

Total Hours 204 

Assumed brine density 9 lb/gal at weir 



SAFETY AND OPERATION 

-All participants will monitor their work area for 

unsafe situations or mechanical problems. Should a 

situation develop, remove personnel from the area 

and notify the Test Coordinator (TC) immediately in 

order that corrective action can be identified and 

executed. 

-UPT will walk through the entire facility periodically 

during the flow test to look for unsafe situations. 

-Opening and closing of all valves 4" diameter or larger 

and any necessary piping changes will be supervised 

by the operations group and with the full knowledge 

of the Test Coordinator (TO. Every effort will be 

made to notify the Area Coordinators (ftC's) of the 

impending changes. 

-Opening and cicsing of the large valves will ba 

performed by e.^perienced technicians and operator? 

provided by Cleveland Drilling working soley at the 

direction of the Test Coordinator. 

-The TC will determine that all personnel are clear from 

the discharge area before any major changes in the 

flow pattern or the flow volume is made. 

-Operation of all 10* valves will be performed slowly 

and the upstream pressure will be monitored. 

If unexpected pressure responses occur, the valve 

operator should cease valve operation or return the 

valve position to the previous setting. Determine 



valve operation. 

-Depending on the period of the flow schedule, flow 

throttling will be performed by operating either, 

valve t2 (flow to reserve pit), valve t6 (flow to 

muffler), or valve t 2 d (flow via blooie line to 

brine pond). 



FACILITY DESIGN 

Main Flow Line 

The main flow line consist of 10* schedule 60 Grade 6 

pipe, extra strong fittings, and Class 600 valves. The 

material is designed to handle operating limits of: 

Pressure - 700 psig maximum 

Temperature - 6S0 F maximum 

Flow - 2 phase steam and saturated brine with 

suspended particles 

Other Pipe 

The 6" reinjection system is schedule 40 pipe, standard 

fitting, and 150 pound valve except at connection points 

to the 10" flow line (extra strong fittings and Class 

630 valves). 



DATA COLLECTION 

-During unsteady operation, personnel from UCR will be 

responsible for flow line data collection, readings 

should be taken as frequently as ia practical and 

at least once every 15 minutes. 

-During steady operation, once every 30 minutes. 

-Data collection will start with the monitoring of well

head temperature and pressure during warm-up. 

-Data collection will continue through the initial flou, 

the series of step flows, after the well is shut-

in, and during reinjection. 

-Instrumentation that appears to be providing erroneous 

data should be reported to the TC immediately. A 

qualified and fully equipped instrument' mechanic 

will be on site for the flow test. 

-A narrative log will be maintaijned by the data 

collection team of all changes that occur in the 

flow regime. The TC will advise the data 

collection team prior to any changes in valve 

settings, flow paths, or other modifications in 

status.- .Where a potentially dangerous situation 

requires immediate corrective action, the TC should 

assure the data collection personnel -are clear of 

the danger area and advise them of the steps.taken 

after the situation is stabilized. 



PRE-FLOU TEST ACTIVITIES 

-Circulate mud out and water in. 

-POOH, lay down drill pipe. 

-Remove BOPE and install wellhead. 

-Perform down hole measurement while well heats up. 

(Water resources). 

-Install final connection from wellhead to flow line 

(10--B-4). 

-Dry-run sampling: 

-equipment assembly & connection to sample 

locations, 

-personnel orientation: safety requirement, overall 

facility design limitations, on-site procedures 

including organisation, facility familiarisation, 

work station assignment. 

4 

-Perform final walk-thru and check operability of all 

valves and instruments. 

-Have . tools and equipment ready at- James tube, and SP3 , 

4, 5 & 6 for orifice, James tube and tubing 

changes. 

-Install 9-1000 (approx.) psi pressure gauge on vertical 

Kennecott sample port. 

-Set-up valving for initial flow to reserve pit. 

-Open valves 2, 13 and 20. 

-Close valves 1, 3, 4 , 5 , S , 7 , 8 , 9 , 10, 11, 12. 

14, IS, 19. 21 & 30. All valves at SPI, 2, 3, 



-Post s i g n s and p e r f o r m n o n - a u t h o r i z e d p e r s o n n e l sweep, 

•Check w i t h a l l A rea C o o r d i n a t o r s ( A C ' s ) f o r r e a d i n e s s . 



FLOU TEST 

1.Initial flow to reserve pit to expell contaminated 

fluid. 

-Slowly open valve UH1, UH2 & UH3. 

-Open pressure gauge isolation valve on SP2. 

-Monitor and record SP2 data. 

2.Order N2 if insufficient flow for kick off is 

observed. 

3.Rig-up and stimulate with N2. 

4.Flow to reserve pit for initial well clean-up 

5.Prepare to flow brine through valve t3, bypassing the 

scientist sample loop via valve t13, bypassing the 

James^tube via valve #20. Check valving and confirm 

that valves «4. 14, 15 i 6 are CLOSED and valve »13 & 

$20 are open. 

6.Throttle flow with valve «20. 

7.After the brine cleanliness is improved (2 or 8 

hours), the brine flow should be diverted from the 

brine pond blooie line to the muffler.. While 

watching and maintainino the pressure at PI-10, 

slowly open valve #6 (James system throttle 

valve) and close valve t20 (the brine pond blooie 

line throitie valva). .i ..„, 

8.Set the throttle valve at the desired flow/pressure 

condition (to be determined at the time of flow based 

on the start-up data). The expected condition is 

10 



change the throttle valve setting except to correct 

for a wash out of the valve. 

9.In the event that valve t13 washes out, valve t6 or 

20 will be used to continue the test. 

10.Perform the flow switch through the science sample 

spools. 

-0. Michels will request of the TC that the flow be 

switched to the sample spools. 

-If required because of pressure drop 

considerations, the S" James tube will be removed 

and replaced with the 10". This is accomplished 

by watching and maintaining pressure at PI-10 

while slowly opening valve t20 and closing valve 

»6. Alternatively, the flow may be by-passed 

through valve •320 for the entire sample period. 

11.-Switch James tube, as required. 
4 

-Responsibility - GeothermEx with help from 

Cleveland. 

-Finish collecting data with installed James tube.. 

-While balancing pressure at wellhead, open isolation 

valve t20 to brine pond and close valve 96 to 

muffler. 

-Disconnect 3/8* tube at lip pressure tap & flange. 

Disconnect James tube at flange. 

-Check 3/8" tube & valve for pluggage. 

-Change PI-9 if required to different range. 

-Check and refill preasure tap line with silicone oil. 

11 



-Install desired James tube. 

-Check installation for functionality. 

-Notify Test Coordinator that system is reassembled. 

12.Periodic cleaning of the James tube tap will be 

accomplished using pressurized nitrogen. The 

procedure will be to first CLOSE the valve leading to 

PI-9 and then Open the valve from the N2 bottle. The 

pressure regulation can be used to adjust the 

conditions in order to purge the solids from the 

pressure tap. When the procedure is completed, the 

pressure should be bled off, the valve from the N2 

bottle closed, and the valve to PI-9 opened. 

n: 



TEST TERMINATION 

Purpose - to shut-in the well while (a) minimizing any 

shock to the system and, (b) minimizing the 

abrasive service of the wellhead isolation 

valves. 

Procedure- While flowing through the James tube set-up, 

-notify all AC's that the test will be 

terminated, 

-monitor and record pressure and temperature 

at the wellhead, 

-by steps, slowly throttle down (do not 

close) the throttle valve (valve tS or t20). 

Stop closing the valve when the pressure 

approaches 500 psi at PI-10. 

-continue to shut-in the well by closing 

valve WHl and WH2. , 

-continue to monitor and record pressure and 

temperature change for 1 to 2 hours after 

shut-in. 

13 



REINJECTION/FLUSH/STORAGE 

Reinjection 

-Purpose: to dispose of as much brine as possible 

by reinjecting to the formation. 

-Consideration: (a) Brine should be as free of 

suspended solids as possible. (b)' Brine 

temperature should be less than 170 F to prolong 

life of mud pump components. 

-Complete downhole temperature and pressure 

measurements. 

-POOH - USGS wireline instrumentation. 

-Rig down USGS. 

-If well pressure indicates that direct injection 

from pond to wellhead is possible, then: 

-close valves «2, 4, 6, 14, 15 & 20 

4 

-open valves t3, 5, 13, WH3, WH2 & WHl. 

-Check fuel level at Rain-foi—Rent pump. 

-Continue reinjection until the Rain-for-Rent pump 

looses suction due to low level. 

-Shut off pump, (P-1), and fill pond with canal 

water to dissolve as much salt as possible. 

-Repeat the fluid reinjection sequence. 

14 



OPERATIONS TEAM 

Operations: 

Dave Rabb 

Red Beaver 

Dave Meehan 

Charlie Harper 

Gerald Reich 

Cleveland Rig Crew 

(1 instrument mechanic) 

Purpose: 

Test Coordinator - Dave Rabb/Charlie Harper 

Function - to provide overall coordination and 

management of the flow test. 

- to assist and direct 10" valving 

changes. 

Operations -

Function - to perform facility operation, 

maintenance and over-seeing data 

collection. 

- including: orifice plate changes at 

scientific sample locations and 

flow orifice FO-l. 

- James tube change as required. 

- instrument maintenance as required. 

Reich & Meehan shall overview operations as 

they effect well integrity and safety 

in and around the wellhead and rig. 

15 



JAMES TUBE TEAM 

GEOTHERMEX (2) 

-Monitor the Foxboro recorder. 

eady operation. -Record data at PI-9 during unsi 

PI-10 

PI-11 

LI-1 

LI-2 

TI-7 

DPI-2 

-Operate as required valves t7, 8, 10, 21 & 30. 

-Periodically purge scale from James tube tap using 

nitrogen gas. 

-Calculate enthalpy and provide same ,to D. Michels and 

Bechtel. Include raw data, date, time and originator 

-During the flow test, provide technical input and 

assistance to the flow test coordinator. 

-Collect samples at SP-7 as required. 

16 



FLOWLINE DATA COLLECTION TEAM 

(University of California, Riverside) 

• J i n Mehegan & l l i i i i i iiHiiii i ' 1 C I I I W ^ ' ^ ^ 

-During unsteady operation 

-Record data at: 

TI - 1 & 8 

TI - 1 & 8 

LI - 3 

PI - 9SP-2 during start-up 

•rthBis't i . ^ ^ W^'^jtn '̂̂ ^ • • ••'*̂  ^' .fa-i- |.ir^.^^-q — 

-During steady operations 

-Record data at: 

TI - 1 , 7, 8 & 9 

PI - 1 , 8. 9. 10 & 11 

Ll - 1 , 2 i 3 

T I - 3 , 4, 5 & 6 (during scientific sample 

loop flow) 

P I - 3 . 4, 5 & B (during scientific sample 

loop flow) 

'DPI ̂ '2 

17 



OTHER SCIENCE PERSONNEL TO BE ON SITE (PARTIAL) 

1 ) Science Management Crew: (Brawley Bunch), 

Morning>.Tower: John Hendricks ,|^ohn 

ifternoQTi Towerr^ue Priest, 

2) Curator: Wilf Elders, Jim Mehegan 

3 ) USGS Loggers: Cwt 11 i«m prixp̂  , rf̂ âJJatiS ,(̂ Dick Hodges^ 

4) Occasional USGS Helo: Jack Kennelly, Tom Moses 

5) Downhole Fluid Samplers: (LAND: Fraser Goff, 

Jake Archuleta, Joe Cruz, Chuck Grigsby, Lisa 

Sheveneir(Goff's Gang) 

6) Kuster Research Tools; Ron Smith, Ray Wall, Lance 

King (Kuster), Chuck Carson, Dick Traeger and 2 

or 3 others (Sandia) . 

7) Well Log Interpertation: (LLNL): Paul Kasameyer, 

Lee Younker, Robin Newmark, Dick Carlson, Gayle 

Pawloski 

Ij^nt drillers needing occasional 

18 



SURFACE FLUID & 6AS SAMPLING 

-Don Michels (Area Coordinator) 

SAFETY TEAM 

(WELL PRODUCTION TESTING) 

« 

Bob Nicholson 

Glen Tinsley 

19 



INSTRUMENT CALIBRATION DATA 



UEIR BOX FLOU RATE 

10" Rectangular Notch: 

3/2 5/2 
GPM • 1245 h - 299 h 

15" Rectangular Notch: 

3/2 5/2 
GPM - 1868 h - 299 h 

{kW- K 

k-. ̂  

Height QK') 
(Inches ) 

Ref. Mark's 
Flow (GPM) 

3 

4 

5 

6 

1-10" 

29.2 

80.8. 

146.3 

220.1 

30 r, 7 

387.3 

1-15" 

44.1 

123.0 

224.2 

339.9 

469.5 

Francis Formula 

3/2 
3.33 (1 - .2h)h 

Q • cfs 

1 - f t 

h - ft 

20 
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f o i 
i/oi U«o 

ufle , 
•0/73,4g ^ 
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^"^"'^ r.e, 
• ^eet f 

Oht; 

^^^Mpi, 

0 

'rei 0^t> 

f o i ume( 8ai> 
^F, t^ii 

''«ii . 

• 'S7f i ^ 

Ov, 
"•fJou-j 

•««s , , / 
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30 

81 

'00 
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f ? J rr 

Weir Box Flow Rate 

90° V Notch 

GPM = 2.249 (inches) 

Height (inches) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

2.5 

Flow (GPM) 

2.25 

12.72 

35.06 

71.97 

125.72 

198.32 

291.56 

407.11 

546.50 

711.20 

902.55 

1121.87 

1370.40 

1649.34 

Ref. Mark's 
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