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To: File

CASING EVENT, RRGE NO. 1 WELL - Kun-138-75

On February 23, while forcing cement into the bottom stage of the production
casing (from plug at 3642 ft up to approximately the 1600 ft level), the cement
stopped moving freely. Halliburton pressured up to 2100 psi (at surface),
about 80% of design burst pressuyre rating for the coupling-joints, but 200
psi overthe rated test pressure of 1900 psi (for the 54.5 1b/fg’§£ring of"
pipe). The cement stopped moving entirely (no pressure drop when pumps stopped).
Approximately 30 seconds later, the pressure released as the exppsed casing
Jumped out of the hole "several feet" once, then again a secpndapi two later.
The chief driller and one of his crew both witnessed the cas1nrﬁawl$ Both
said the casing jumped high enough once or possibly two times-%q‘g the gpok,
4-1/2 to 5 ft above (estimated travel distance to the hook), In fact, the hook
was sprung open, requiring more than a light touch. R. C. Stoker, ANC, witpgssed
D three pulses of water out the exit 1line, where he was measuring displaced water.

The casing was 1ifted after the event, and the weight correspaonded to approxi-
mately 6 sections (joints) 230 ft., from the surface. That jgint also showed
difficulty in being made up by the casing crew (shown on strip'chart recoyder).
Several hours later, this casing was carefully Towered and turned 9 turng-~1%
held 100,000 1b 1ift and 500 1b: pressure (i.e., the joint was fiip cy;ousgy '
screwed together). No further tppuble was encountered; the cgméq% jab Was.

later finished from the top. Ai'good cement bond log (sonic) w@q“ébi,dned;ﬁ@ssuring
that the two stages of cement h?qzmet. & L LT

However, the cement still filled the pipe beginning at the 2§§§wft %eve]. While
drilling this out on February 26, the drill encountered meta]f,ﬁ(&ﬂyﬁ ft, A%
this time, it is still not certain if the casing was collap ad, “criymbled, ap
merely parted there. The 3325 ft level is 7 ft below a coy ?ig .| 'Since 't En,
some 7 or 8 milling bits were used to traverse through to tﬁe‘”g35 fit. Teve].
Beyond that point, no metallic resistance was encountered (gxg§ %ﬁpr mgggywb
chips) all the way down to the first differential f]oat'gqyﬁgw;gfygﬁgo i $E
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Other relevant facts are that the‘hook and elevators (ghe e]aya;prg

: -fe, ; 8% ngﬁﬂrFﬁd
the casing) are supported by eight (8) 1-3/8 in. diametgi stggwﬁgg 25,

. When
£ gg?nft

the casing was screwed back toggther, the top was 7 in.

owep.ghan 1t hdd
originally. The casing was liffed approximately (eyebal]ed Ey;ghewdv111er
off of the cement plug before the cementing operation began. This was a "tag"
lift; i.e., the elongation of tﬁg pipe was already included. This positioning
! of the casing was performed priqr’to filling the casing with cement. The cement
density was 15.4 1b/gallon. ‘ i




File
Kun-138-75
March 7, 1975
Page 2

The casing consisted of a top joint 30.6 ft long of 61 1b/ft, 41 joints of
54.5 1b/ft to a depth of 1665 ft followed by 50 joints 61 1b/ft to the bottom
at 3642 ft less the 1 ft 1ift, Before displacement began, the casing was ful]
of cement. The cement had a hardening retarder mixed with it to prevent rapid
setup in the high temperature environment. Cement displacement farced cement
out through the bottom of the casing (casing shoe) and up the qutside annylus
around the casing to the 1824 ft level. The latter was datgrmﬁngd from the
sonic cement bond Tog. RE

The postulated event leading tp lack of flow of the cement through the casing
shoe s as follows: ‘ ’ v

Filling of the drill pipe with cold cement inside a hot water well created
a hydrostatic head difference capable of stretching the casing appr Xi=
mately 10 in. However, the cold cement probably cooled bfg the cas%ng
somewhat, causing it to coptract a few inches (6 Tn. per 286%F). Hoyeyer,
as the cement warmed up, this contraction disappegned’qe@yjn only a few
inches (or less) between the shoe and the plug. As the cement begap to
harden, pressure drop thrgugh this space 1ncreasg9,nagq§§1tat1ng that
Halliburton increase pump pressure in the hope of mainta1n}ng a reagpnable
displacement flow. Unfortunately, pressure inside the casing also caused
it to stretch, approximately 1 in. for each 100 psi. Eventually the gap
between the casing shoe apd block became c]osed;virtuaI]y;p]ocking'ﬁunther
movement of the cement. ' - '

Rupture of the joints was probably caused in-part by the fagtithat the .= .
cement and the casing threads were relatively cool while the;gqgﬁljng thpggqs
were warm, thus weakening the gurst pressure of the jgjntgﬁv-?”ﬁgphi A

The event described above was a result of application of normal gil-well tech-
nology. Though the results wepe unfortunate, the event;isﬁiV;gggnsider‘ :

to be an incident in the forma] 'sense. Note, the ceme@;Ithg;agg’@ s nat the
cause of the casing rupture, ngr did the blockage pre ent ghtﬁii»nqﬁa sa jj:gctory
cementing job. The cause of thg casing rupture was s{mply tha’g;gﬁ pr9§“¢'
deliberately applied in an attempt to move the cement, ' This pressure was wel
below the rated casing strength End even the joint stpgngth. 'The,loss of the'
10 ft section of casing is not'iconsidered significant to thggﬁ;‘ngﬁon?  -
hole or the safety of the aquifer. For instance, the, aciston @gh" Jus
well have been made to set casing only to 3300 ft base fggig,fic¢]ty to 1t
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pret geologic data, Furthermore, the entire string“;§’ 1] Bolding p
a test pressure of 300 psi witgqut leakage (i.e., the cergnt gpthﬁgaaggnﬁv Eft
level is holding this pressure}y : WAL LR & ‘

Appropriate action needs to beétaken to minimize the chance ,of such eyents
occurring in the future. In this case, project personnel assumed (

incorrectly) that a cementing gop was a routine service job by Halliburton,

We did participate in the decigjons relating to the geology, the Tikely lgst-
circulation zone, etc. relative to staging of the cement. MWe did not, however,
review the hardware details. It appears that many of the characterist1¢5¥9f 3
geothermal well drilling differ noticeably in nature, the appropriate technique,
and the possibility of developing problems compared to standard oil well dri]1ing
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practices. Geothermal Project ?ersonne] will continue to carefully examine

and monitor the drilling actigities on the geothermal well, even activities

in which they have zero prior«a,perience. Approval of all practices shall be

required by Project personnel‘uﬁot necessarily in writing). Note, the relation-

ship between project personnel and REECo drilling supervisors 'has not required
formal written approvals (which would be a cumbersome incanvenience for field
drilling operations). Project personnel have never had to go Qh record dis-
approving any of the operations, and the REECo-NVOO personnel have been extremely
cooperative and understanding, j |
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4. F, Kunze, ‘Manager
Geothermal Projects
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