Chevron
Chevron Resources Company

‘ A Division of Chevron Industries, Inc.
PO. Box 858, Milford, UT 84751
Re: RHS5U B2-33 FALL 1989 CLEANDOUTS
March 21, 1990

Terry S. Rllen:

The following is a summary of the two cleanouts conducted last fall

on injection well RHSU 82-33. Also attached are detailed job
reports.

The perforations of injection well RHSU B2-33 were severely plugged
with silica scale twice this past fall. As previously documented,
the cause of this scale is dropping the temperature of the injected
fluid below 270 degrees F. There are two main reasons for this
temperature drop. The first is a loss of pressure due to inadegquate
flow in the pipeline. The second cause of temperature drop is due
to dilution with the much cooler cooling towetr blowdown.
Controlling these factors is dependent upon operations and UP&L.
Hence, at times these factors can’'t be controlled and the
perforations get plugged.

On October 10, 19892 we cleaned out the‘perforations by acidizing
with Dowell. We pumped 1250 gals of Formic Acid followed by 2500
gals. of-12-6 Super Mud Acid. This was the seventh cleanout of
this well and the second by HF acid. The job was successful 1in
that maximum injection was increased from 435 k LBM/HR to 475 K
LBM/HR. The job was a disappointment in that previous cleanouts
{including & mud acid job) have increased maximum injection to
about B0OO k LBM/HR. Total cost for this acid job was $11366.

On November 30, 1989 we had to clean this well again. This is the
shortest time period between cleanouts for this well. The fact
that the prior cleanout was not 1004 successful probably
contributed to this early cleanout. The main treason though, was
the aforementioned power plant control of this well. This time we
attempted a new cleanout method. This new method was blasting,
setting off a string shot across the perforations with Dialog.
This was the eighth total cleanout for this well. This method was
successful in that maximum injection was increased from 500 k
LBM/HR to B0Z k LBM/HR. Total job cost was $4431.

We have now shown three different successful methods for clearing
the silica scale damage st RHSU B2-33 perforations. They are 1)
Re—-perforating, 2) Acidizing with HF acid, and 3) Blasting with
string shot across perforations. None of the aforementioned
methods have shown to be superior to the other in return injection
performance. They all seem to work fine. Acidizing is the easiest,
but a bit more costly. There is also the concern of forming an
insoluble precipitate when pumping HF acid. Perforating and string
shot are essentially the same cost, and about the same amount of

work. Realistically the difference between all methods is slight
and we should be open to attempting any one of them when cleaning
out this well. Personally I'm intrigued with the string shot

method and will probably try this again the next time the well is

plugged.
Ronal i@. ezzizi
RHSU Opeéra JDI"IS Engineer
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RHSU 82-33 PERFORATION CLEANDUT HISTORY

POST CLEANDUT
THJECTION PERFORMANCE

PRE CLEANOUT
INJECTION PERFORMANCE

Initial perforation - 1647-67 feet.

Srd Reperforation 1650-70 feet. Perforated at
4 spf with Gearhart, cost = $3589,

Ath Reperforation 1450-70 feet, Perforated at
4 spf, 120 deg phasing, 4 inch guns, 22 gran
charges with Dresser Atlas. Cost = $4200,

ath Reperforation 1650-70 feet, Perforated at
4 spf, 90 deg phasing, 4 inch quns, 23 gram
charges with Gearhart. Cost = $3490,

st HF Acid Job. Pumped 1000 gals. Formic
gals., and 2000 gals. 12-6 Super Mud Acid

2nd HF Acid job. Pumped 1250 gals. Formit
Acid and 2300 gals 12-4 Super Mud Acid

CLEANDUT
4 DATE METHDD - REMARKS
March 1978 itia
1) Narch 1983 st Reperforation 1450-70 feet,
2) May 1984 2nd Reperforation 1650-70 feet.
3) Dec. 11, 1985
4) May 5, 1987
includes a temperature log.
" 8) Oct. 15, 1987
o b) Nov, 8, 1988
with Dowell. Cost = $B433.
j 7) Dct, 10, 1989
with Dowell. Cost = $113b4,
" B) Nov, 30, 1989

Stringshot #1 across 1650-70 feet: Four -
20 foot lengths at 70 grains/ft (280 grains/ft
total). Used Dialog, total job cost = 44431,

795 k LEM/HR at 185 psig WHP

BO4 & LBM{HR at 130 psig WP

780 k LBM/HR at 195 psig WHP

B40 k LEM/HR at 195 psig WHP

£75 k LEN/HR at 198 psig WHP

BOZ k LEMW/HR at 194 psig WHP

338 k LBM/HR AT 47 psig WHP

498 k LEM/HR 2t 153 psig WHP

418 k LEM/HR at 218 psig WHP

385 k LBM/HR at 205 psig WHP

435 &k LEW/HR at 210 psig WHP

300 k LBM/HR at 210 psig WHP




RH5U B2-33 - CLEANOUT 4 7 October 10, 1989

This injection well was treated with the second HF acid job in its history.
The job consisted of 100 bbl water preflush, 36 bbl water containing 10 gpt
A-230 high temperature inhibitor, 1250 gals Formic acid containing 8 gpt A-250
high temperature inhibitor and 10 gpt L-5B iron stabilizing agent, then 2500
gals 12-6 Super Mud Acid containing 8 gpt A-250 high temperature inhibitor and
5 gpt L-58 iron ctabilizing agent, and then flush with 130 bbls water.

JOF LOB
gy
DATE TINE EVENT
10/160/89 0730 D/5 on location. One fracmaster on location, filled with 300 bbls tooling
tower water.

1045 Conduct safety meeting.

1030 RHSU ready to treat well, Flant at reduced load (15 M¥e) due to 2nd condensate
pump being offline, UP&L start zending all of fields brine to 14-2.

1044 S1 RHSU 82-33, crack flow to pit by-pass to keep up temperature, Flowline
temperature = 328 deg F. ‘

1050 Pressure test pump-in lines to 1000 psig, DK,

1053 Start water preflush at 0.8 bpm, 0 psig.

1104 Increase water preflush to 1.5 bpm, 0 psig, 10 bhls pumped.

1112 Increase water preflush to 2.0 bpm, 0 psig, 20 bhls pumpéd.

1126 Increase water preflush to 3.1 bpm, 0 psig, 50 bbls pumped.

1142 End water preflush, 3.0 bpm, 0 psig, 100 bbls punped. Go to water inhibited
at 10 gpt with A-250 high temperature inhibitor at 3.5 bpm, 0 psig.

1150 End inhibited water preflush, 34 bbls pumped, 136 bbls cumulative pumped.

Bo to Formic acid with 8 gpt A-250 high temperature inhibitor and 10 gpt L-5B iron
stabilizing agent. Pumping at 3.1 bpm, 0 psig.

1202 End Formic acid, 30 bbls pumped, 146 bbls cumulative job. Go to 12-4
Super Mud acid containing 8 gpt A-250 and 5 gpt L-38, rate = 3.5 bpm, 0 psig.

1214 Pumping HF acid at 3.2 bpm, 0 psig. At 47 bbls HF pumped, lost charge pump, shut
down to switch hoses to auxillary charge pump.

1217 Resume Hud Acid DK,

1223 End Mud Acid, pumped a total of &0 bbls Mud acid, 226 bbls total..Go to water
displacement at 3.0 bpm, 0 psig. Injection flowline temperature = 319 deg F,
lowing about 23 k 1bn/hr to pit,

1240 Continue water displacement, rate = 3.8 bpm, 0 psig, 57 bbls displacenent

pumped, cumulative pumped = 283 bbls. Not seeing any surface reaction to acid
at perfs.

pafe one




RH5Y B2-33 - CLERNOUT 4 7 October 10, 1989

JOR LOG {continued)
14253081
DATE TINE EVENT
10/10/89 1243 Slow down water displacement to 2.0 bpm, 0 psig, 65 bbls displacement.
1252 Slow down water displacement to 1.0 bpm, 0 psig, BS bbls displacesent,
1303 Shut down here at 105 bbls displacement. Noted flowline block valve leaking
very slightly, clue was WHT climbed from B0 to 125 deg F. Felt leak with hands.
1313 End 10 minute acid soak, continue displacesent at 7-8 bpa, O psig, {experimenting
with pump for possible future RHSU 35-3 well kill applications).
1318 End high rate experiment, drop displacement to 2.0 bpm,
1325 End water postflush, pumped 130 bbls total displacement, 355 bbls total job,
saw no surface pressure during entire job. Flowline temperature = 314 deg F.
1330 Open flowline block valve to injection,’ close the pit by-pass, RHSU B2-33 online.
Request UPEL run maximum injection test.
1500

Well maxed at 675 I LEM/HR, 198 psig WHP. Injection performance has been improved
as maximum injection prior to acidizing was = 435 k LBM/MR at 210 psig.

TOTAL JDE COST = $11344

Well Data: Ferfs: 1850-70 ft, Open Hole: 2001-5028 ft,
{Ferfs take all injected fluid)
Casing = 9 5/8 in, 40 #/ft, K-55, BTAC, set at 2001 ft.
Bravity flow injection well, silica scale damage across the perforations

DISCUSSION AND RESULTS

Rs noted above, this cleanout was a success in that it restored injection
capacity to this well, Unfortunately it did rot return injection to levels
previously recorded on prior cleanouts. 840 % LEM/HR has previouly been achieved
by reperforating and acidizing. In fact, the prior acid job was of lesser volume
and achieved a higher rate of post injection. There are a few items that could
have caused the different return injection performance. One is the poor pre-
stipulation condition this well was in. It appears there was a large amount
of silica scale damage at the perforations/fracture face prier to this cleanout.
There were a few differences between the way the two jobs were pumped, one as
previously mentioned, was two slightly different volumes (acid job 41 = 1000 gals
tormic/2000 gals 12-b mud acid, acid job %2 = 1250 gals formic/2300 gals 12-4
mud acid)}. The second pumping difference was my displacement method. 1 did not
chut down with acid at the perfs on the first acid job, but I did on the second.
I shut down for 10 minutes for acid contact on this last job, could this be a
factor? Another possible cause for the poorer return injection performance is
the concern of HF acid causing an insoluble precipitate (CaF) when reacting with
calcium. Calcium is of course present in the injectate and in the formation.’
Fersonally, 1 feel this damage would be minimal at best due to the
volume factor {Acid volume, Fracture volume, Pad velumes, and Dilution). Remember
this zone could not be healed when they drilled into it. Seven rig days.and
"all of Milford" was pumped into this zone, all with no success in plugging this
fracture. But, with this poorer return performance, insoluble precipitate theory,
and most importantly - a higher cleancut cost, 1 will try a different cleanout method
the next time this well is plugged. 1 do want to go on record though, that I would
try acidizing again, as it is easier and it works,
Rids DORBYI
nane tun




RH5U B2-33 CLEANODUT 4B Hovember 30, 1789

This injection well had its perforations cleansd with a new cleanout nethod, -
utilizing & string shot to blast away the damaging silica scale. This consisted
ot four - 20 foot lengths of 70 grains/ft string shot (280 grains/ft total), ran
across the damaged perforations. This is the first time this has been attempted
at RHSU, and most likely the first time this has been tried in the industry, This
mnethod was a success, and 1 will probably try it again the next time this well

is plugged.

J0F LDB
Hirn
DATE TIHE EVENT
11/30/89 0800 Rocky Mtn. Wireline (mast truck) on location. Dialog called, they will be out
onie hour late as they "ran out of gas". Mote both service companies were on RH5U 33-3
33-3 CIBF attempt yesterday 11/29/89. It was decided ahead of time to try this new
cleanout method while they were down here for the 35-3 work.
(830 Field at 1.6 MWe, reduced load due to UPEL not having 2nd condensate punp available,
UPEL diverting all of field's brine to RHSU 14-2, take B2-33 offline.
09435 ALl on location, found pit-by pass plugged, notify UFEL as this is there equipment,
1015 Well SI, SIWHP holding at 40 psig, begin bleed off to atmosphere,
103 Continue opening 3 inch swab valve bleeding down WHP. Ambient = 20 deg F,
getting a pretty good roar, 30 foot plume, WHF = 10 psig. Flonline still
plugged to pit by-pass, flowline temperature = 300 deg F.
1045 Still bleeding down well, Dialpg still prepping equipment, WHF = 5 psig,
1100 Fit by-pass broke free, suspect ice plug. R/U lubricator, zero wellhead pressure,
still have 5 foot vapor plume,
1420 Finally Dialog prepped, next time have them on location earlier waiting on us,
not visa versa. Flowline temperature = 282 deg F, well flowing on by-pass to pit,
1500 Attempting depth control (CCL on top of string shot). Dialog having problems
with strip chart, having to go up and down the hole to reconfirm depth. Now the
string shot assembly is hanging up in the hole. Suspect homesade centralizers
tangling up aszembly. FOOH.
1323 String chot and centralizers (bailing wire) in a rats nest, cause was up and
down motion in hole. The reason we had to go up and down was due to Dialog's
depth control equipment malfunctioning. Next time make sure depth control
equipnent is working properly ahead of time so as to eliminate Unnecessary up
and down movement., Re-rig up entire string shot assembly again.
1643 Mew assembly built, RIH.
1725 Depth control 0K, finding DY tool makes it easy, CCL to top of string shot = 3
feet. Using Gearhart GR correlation log 3/9/8% as the cased hole log. Open
hole log = Schlumberger Induction - GR log 11/28/75 run #1. Correlation shows
Open = Cased - Lft, Fired Ok when on depth, POOH.
1740

R/D Dialog. Flowline temperature = 288 deg F even though fluid flowing on
by-pass to pit.

pane one




RHSU B2-33 - CLEANDUT 4 & November 30, 1989

J0B L0G (continued)
[$252aE 8R!
DATE TIME EVENT
11/30/89 1806 82-33 online, UPEL afraid to run maximum injection test tonight {don't rock
the boat). Leave well as needed for plant production.
12/1/89 0830

Run maximum injection test, got to BO2 %k LEM/HR at 194 psig WHP. This new
cleanout method was & success as precleanout injection was = 500 k LEM/HR at
210 psig WHP,

TOTAL JOB LOST = $4431, Note this included a standby
ctharge as Dialog was here yesterday for RHSY 35-3 work,
It is estimated this job would cost $3B07 if done by
itself.

Well Data: Ferfs: 1650~70 ft, Open Hole: 2001-4028 ft,
(Perfs take all injected fluid)
Casing = 7 §/8 in, 40 #/ft, K-35, BTLC, set at 2001 ft.
Gravity flow injection well, silica scale damage across the perforations

DISCUSSION AND RESULTS

A= noted above this job was a success, Marimum injection was increaced from 500
k LEM/HR to 802 k LBM/HR. This was the soonest this well needed to be recleaned in
its history. This is due te two factors, One is the standard cause of the plugoing
(UFEL losing control and low temperature fluids being injected into RHSU 82-33).
The second reason is the initial starting point was the worst ever, as it appeared
cleanout # 7 did not eliminate all of the previous dapage. Hence we were
that much closer to a cleanout point. Silica scale across the 1650-70 ft,
perforations/fracture face is the cause for reduced injection capacity. This scaling
is & result of dropping RHSU injection brine below 270 deg F. This temperature ’
drop is mainly a result of two causes, 1} Dropping pressure due to inadequate
snount of flow in the pipeline, and 2) Diluting the brine with the much cooler
cocling tower blowdown. 1 have now shoun three different successful methods
for removing this scale from 1450-7% tt. and hence restoring injection capacity.
These are reperforating, acidizing with HF, and blasting. Acidizing is the
easiest, yet the most expensive. Ferforating and blasting are essentially the
same cost and would be a matter of personal choice which one is easier. It
appears perforating is location specific, while blasting give complete radial
Coverage. Handling the string shot is easier than handling the four inch guns,
Fersonally, 1 would retry the string shot when 82-33 needs to be recleaned.
None of the three aforementicned methods has shown to be superior to the other
in return injection performance. They all seem to work fine. It should also
be noted that the 280 grains/ft. used in this string shot cleanout was based on
Dislogs recommendation. The fishing industry's publications for back=ofis
recompend using 200 grains/ft for backing off % 3/8 inch casing. We were in
in 9 5/B inch casing and then we added a bit of a safety factor to end up with
280 grains/ft. There are two other items worth noting from this job that would
improve job efficiency for string shots. One, is to have Dialog rig up the string
shot ahead of time, as there iz a good amount of pre rig up time. This job took
four hours to rig up. The second item is to make sure you minimize up and down
mation while in the hole with the string shot, The assembly is very vunerable to
tangling up. This means having your depth control method ready to go.

R.J. DORDVI
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SERVICE ORDER AND JOB TICKET

CALIFORNIA DIVISION

THE DIA-LOG COMPANY

P. O. BOX 4008
WHITTIER, CALIFORNIA 90607-4008
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HOUSTON, TEXAS 77221-4103
PHONE (713) 7a7-2100
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SERVICE -OREER AND JOB TICKET

CALIFORNIA DIVISION

THE DIA-LOG COMPANY

P. O. BOX 4008

WHITTIER, CALIFORNIA 90607-4008

THE DIA-LOG COMPANY
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