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The current pumose of this rcport is to communicate the known deficiencies with
the company's affected Subsea Engineers, Engineers, Rlg Managers, and new
build support personnel in order to solicit their input on any additbnal reliability
matter with respect to Cameron Controls which should be addressed at a corporate
level. The intent is to identify, prioritize, evaluate, and implement reliability
improvements.

The designation "Action ltem 2 - Reliability lssues" originates from a series of Summit
Meeting between the managenEnt of TSF and Cameron. The effort to improve the
reliability of the Cameron MUX system on TSF'S ten affected rigs was deemed to be
critical to both companies. This report covers issues identified by Cameron and TSF. Nol
all reliability issues have been identified. lt is lhe intent of TSF to uncoverall deficiencies
and make informed decisions on how each reliabili$ issue will be mttig$ed. Over the
cnming weeks there will be increased effortto identiffthe remaining issues.

AGTIONilIz

Update

After the rigs are successfuly on hire, the longer-term o$ective of the task force
assembled for Adion f1 is to md<e recommendations for improving reliaffiy on other rig
classes and future new builds. lt is expeded that these recommencldions would be
available by midJune 2001. During this time, the task force would reporl pogress on a
weekly basis to key personnel in TSF and Cameron, to be defined to ttF task force by
each company.

The task groups effort to date has been to identifl/ knc^,n problems ard mitigste the
potential for failure. The team has not made tecommendations for futue new-builds.
Reliability issues have been considered in two groups, Drill Through Equipner(, and BOP
Controls. This report is isolated to BOP Contrd Sysilem Equipment. Thb mport groups
the action items nec,essary to consider an issue 'closed" under each subheadng. A check
mark indicates an action is clos€d vs. a box that indicates open adions. The $atus of
implemenling the various actions necessary to improve reliability are reported under
lmplementation Status.

BOP Gontrol Systern Eryipment

{. Sub'sea Elec'tnonb ilodtbs (SElrt) oterheating : ovefteding of SEM
electronic components has been experienced while the BOP stack b on the dect(
which caused the failure of a board in the power supply. This problem does not exist
when the BOP is subsea due to the heat transfer with the sea water- Even though
overheating while the BOP Sack is on the surface may not resull in an immediate
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2.

failure in the SEM, the long term effect on the electronic components couH lead to
premature failurs of the SEM in th€ ftlure.

EI Cameron has issued their Product Advisory 1816038 which eplains the
problem and their recommerded solution, which is to install a naar board, and
fan in the SEM's to circulate lhe air which results in a significant redudion in
the airtemperature.

M TSF shall review, approve, and provide diredion to its applicable rigs based
on Cameron's Produd Advisory.

Special Operating Procedures / O & M Manuds: Some cuslomers have
complained lhat the Operating ard Maintenance Manuab provided by Cameron do
not fully meet their needs. As part of the original capital equipnent order the
Enterprise will receive trouble shooting and diagnostic information forthe BOP control
system in addition to what is normally srpplied with the equipment manuals.

tr TSF shall evaluate the addlional trouble shooting and diagnostic inbrmation
supplied for the Enterprise to determine if it is a valuable tool ard if it is
sornething thal should be ordered For other Cameron MUX rigs TSF will
reque$ that Cameron put m a demonstration to assist us in our erraluation.
( Status - TSF has not recdv€d the CD or Manuab.)

[J Camerm will issue a New Product Release, NPR, and budgetary qucie-

E eased upon the resutts of the evaluation, TSF shall pepare a
recofimendation rcgarding the rralue in acquidng additional dagnostic
trouble shooling tools.

Gameron "/* Wtbptlgnrcpd $lrttle Vdves: Failures of the unbalaned
shuttle vatue to shift have been reported in watef deflhs of more than 3,Zn' and
2,500 psi operating pressure. Cameron's invest(Tation rwealed that there ms no
compensation fldd inside the compensation bladder when the valve was aignally
installed. Cameron has issued Product Advisory 1820038, which exflairc the
problem in detail and indudes their rcoommended solution, wttich is to flll the Uadder
with grease ttnt will be supplied by Cameron at no cosl when rcquesl.ed. The
Cameron PA dso includes the pad numbers of the affeded valves and affected
assemblies asryBll as the pan numberfurthe grease

M fSn shall review, approve, and provide diredion to its applicable dgs based
on Careron's Produd Advisory.

Gameron 1-'/* Palot Operabd Check Vafues: An unusual nunber of
washed and darnaged seals have been experienced and downtime occur€d on at
l€ast one cuslomer's rig. Cameron ltas upgraded seal kits availaHe lo resolve the
problems. (Cameron supposedly redaced this valve on the Cajun and Expess. The
Cajun just experbnced a failure of tlds valve. The failure is under review.)

M Cameron replaced valves p,lr 30748*12with iln 2185178-O2stab rnounted
and fln 307488-22 wilh p/n 2185178-0'l wl 1-1ff NPT inlet and ordels on
Cajun Eeress & Sedco Express.

3.

4.
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5.

Q Cameron has released the new part numberc, but TSF has requeded that
they issue a fonnel PA which exdains the improvements for distribution to fte
affected rigs.

tl TSF to make all affected rigs aware of the proHan and the new part
numbe6, and then to distribute lhe Cameron Ergineering Developrnent
Notice to the rigs once it has been issued. (Status - TSF rigs have been
alerted. Curently waiting on Carneron's official nouceJ

A) Garnercn Surlace Fbw Menerq: Original Cameron supplied surface flo/v
mete6 are subject to damage in certah hQh flow situations- Damaged flow rnder
intemal parts could potentially damage B@ control system components do\ilnstream
of the flow meter if they are not caught by an in line filter. TSF rigs have experienced
several failures of caneron flow meters. (According to charlie Hill in TSF Norlh sea
operation cameron has issued three pad numbers for the turtin€ type flow meter not
tuCI.) Both subsea flor{ meters have failed on Cajun.

E Cameron has advised that higtrshock and ultrasonic florv meters ate
available as replacements tor the original flow mete{s- Cameron to issue a
New Produd Release Nolice (NPR) recommendir€ the change in now
meters. The NPR will identifythe obsolete part and its replacement.

E Cameron will poMde a quote for the new model shock resistant flow mder.

E fSf wil revienrr the advisory and issue a diredive to its fleet.

B) Gameron Sub-sea Flow Meters: original Carneron supplied subsea
flow melers have proved to be unrelde. The blades have come off.

E Camerpn has advised that h(tr-strock is avaihble as replacement for lhe
original flow meteE. Cameron to issue a New Product Release Notice (t{pR)
recommending the change in Rou, meters, The NPR will idenfiry the obsdete
part and its replacement.

D TSF shall revbw the Cameron adrrisory and quote and prwide instructim to
ils affected riF.

tr fSf will revifirthe advisory and issue a directive to its fleet.

Erreilt logger Sdnarc: Cameron engineering has d€veloped and reled
new event logger sofruare version 7.5 wtrich is compatible with all its MUX confol
hadware. The revision slandardizes the software across all the Cameron conEol
q/slems. Additional fuatures will also be ofrred by Cameron.

EI Cameron to confirm that all rigs ale using version 7.5 software,

fl Cameron shdl produce a data sheet for the event logger for additional
features as optional equipmenl. Gameron shall issue New Product Release
Notices as neril add on features arc made available.

fl TSF shallvedf 7.5 venion is inddled.

6.
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B TSF shall review, approve, and provide direction to its applicade dgs based
on documentation prwiled by Carneron.

7. Garmeron Float Type Accumuffirs: The float in Cameron's float style sub
sea accumulators will sink when used in water depths greater than 3,000' where
Nitrogen is being used as the precharge gas.

M Cameron has issued Safety Alert 1820078 which describes the problem and
provides an explanation for the float sinking phenomenon. Based on fieh
performance and mathematical calculations, Cameron recomrnends that
Helium be used as the pre-charge gas for float type aocumuldors in water
depths in excess of 3,000' and the system operating pressure is 5,000 psi.

EI TSF shall review, approve, and provide direction to its applicaHe rigs based
on Cameron's SafetyAlert.

8. Gameron Solenokl Vahes: Cameron original srpplied solenoid vatues have
experienced some sticking problems due to high friction forces between the seal dng and
seal plate. When a solenoid sticks the fundion fails.

Note : Recently the Energy's Super Shear rams failed t0 dose during an ED€ incident
because the High Pressure solenoid valve was stuck The solenoid had the new seats
and solenoid. The valve was also not being routinely functioned. The Enterprise is
also reporling sticking solenoid valves on a VBR and Annular function

M Cameron has included a chemicsl coating application to the 44rc seal plates
and have impoved their polishing method to reduce friCional forces. The
seat is treated by a nitriting process. Cameron states all TSF rtF have the
improved seats.

E Cameron should issue en advisory stating the improved seal plates with
policy/coating and part number change.

M In addition to changirg lhe seats Cameron modifed the solenoid coils in
order to provide a higher pull in force.

E Cameron shall verify all softrarare upgrades have been made to fte affeded
TSF rigs whicfi are required for the new solenoids. Note the oH coils also
work with the new softrrare. The new solenoids are refened to as - 61 vs. -
15.

E Cameron will issue a NPR which describesthe improved - 61 solenoids.

tr Using lhe NPR, TSF shall verify the slalus of the solenoid cfrange out
plocess.

9. Gameron Hot Line lssue : NUA. This appears on the list as a result of a third
party inspection company stalement thal hotlines were required to operate deeparater
MUX BOP's.

EI No action required
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10. Cameron Geramic Seal Plates tor ,/n'Valves : A bad batch of
c,eramic seal plates has resulted in some failures in %" directional control vaves. lt
appears ceramic seal plates suffer frorn infant mortality. One the valve with new seats is
past the infant mortality the valve seerns to be reliable according to Cameron. They state
the majority of failures occuned during FAT.

EI Cameron has issued Ergineering Bulletin 861-C which explains the problem.
ft also advises that Cameron is migrating to lhe use of AlSl 440-C material for
these valves, but they can also supply repair kits with ceramic seal plates
depending upon custorrFrpreference. Cameron's EB gives part numbers for
bolh ceramic and 44GC repair kits.

El TSF shall review the hrldin and determine which material should be used
and notify its rigs accordingly. Cunently both seal plates are being used on
TSF rigs.

11. Gontinuous Gonnector Lalch Pressure: cameron Gollet connectors
are sometimes dfficuft to unlatch. Caneron has issued various notices on the connectors
which address maintenance, operation, testing and controls. One such nolice was issued
by the Cameron Controls Group. Cameron hes two recommended options for controlling
lhe connector. These recommendatircns should be reconciled with other Cameron notices
and TSF's field oqerience.

M Cameron has issued Engineering Bulletin 687, which explains their two
recommended oplions fur keeping latch pressure on model HC Collet
connectors used on welheads. Apparently the LMRp connedor is nol
addressed by Carneron,

E TSF to review the two oFions recomrnended for each rig with Cameron HC
collet connectors and pruride direction to its fleet.

tr Express class rigs contrd systems were designed by Cameron, but do not
indude either of the Carnercn recommended options. This situation needs to
be rwieured with Camelm and a decision made on the contrcls set-up. Cllre
decision can nol be ma<le until the collet connector and control system is
st'died.)

'12a. Gathodic Protection on ta* ll Pods: The original desQn did not have
enough cathodic protection on lhe pod frames. Mark ll pods are on the Enterprise,
Horizon. and Naulilus.

Cameron has supplied rcvised drawings and BOM's for each of the affeded
rigs.

TSF shall issue and advisory and confirm that all anodes are installed in
accordance with the drairgs. (Steve Hiltpold has the drawing)

o

tr
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{2b. Cathodic Protection on Mark I Stainless Steel Pods:

Cameron has completed cabulations lo determine requirements for cathodic
protec{ion. Regrlts to be distributed to TSF thru a series of advisories that
will coverTSFs afeded class of tigs. (Status - Express Class is near
completion. lt b TSF's understandirB Cody Moffit has the infomation)

TSF to review results of Cameron calculations after they have been
distributed and issue direction to its affected rigs.

't3. BOP Gontrol Syrstem Fluid Gleanliness: cuslomers heve requested BoP
fluid specifications from Canpmn.

Cameron has issued two documents to customers : Water Based Hydraulic
Fluids Purchaseds &ride and Water Based Hydraulic Fluids Useis Guide.

TSF has made the d,ocuments, Water Based Hvdraulic Fluid Usefs Guide, X-
201679-01 and WsterBased Hvdraulic Fluil Purchasefs Guide. X-201678{1
available through TSF Docs and has recenlly redistributed them. (fodd Gray is
to distribute)

{ 4. Needle Valves : The sed material for four Caneron supplied needle valves has
been changed. The original seat material is obsolete and replaced by a nev/ part. These
needle valves are only used in surface systems and are not known to cause downtime.

EI Cameron has advised TSF part numbers of affeded valves.

EI fSf has informed itsrps of the new part number.

D In oruerto documentdosure of the adion, TSF shall issue an O & M Aduisory.
($teve Hittpold willisgre the advisory.)

{5. Seawater lngress irto BOP Gontrol Systems: Cameron has idenlified
that sea u/ater can enter the drtrol hydraulics thror|gh the ROV port wtrcn standard
shr.rttle vdves are used. Canreron is making available a new pressure biased shuttle
valves.

Cameron has caniql out a design review of the affected systems, and the new
dnawings are in the lnnds of the Cameron aftermarket personnel. Cameron
shall issue an NPR or other notice to Transocean.

TSF to review the nerrCameron dra/vings and documentation once it is in hand
and provide diredion to ils rigs. TSF Engineering shall reMeur ard approve the
use of the pressuro tiased valvo before its introdudion. (tt appears the valve is
made by Gilmore and is likely suitable.)

tr

D

g

tr

D
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16. Gameron 1" Tandem Pod valves : Grirg exrusion in the seal rings was the
cause of a number of 1" pod diredional control valve failur€s and sticking valves. The
e{rusion is caused by using to sofi an o-ring in certain applications.

M Cameron's investigation revealed that a batch of valves with GrirBs with a shore
hardness lowerthan that specified in the BOM'S made it inlo some pods.
cameron has issued produd Advisory 22060 that explains the gnblem in more
detail and gives the coned BOM'S for the valves and repair kits for each affected
ng.

EI tre Cameron PA has been transmitted to allErffected TSF rigs.

Q tSf to approve the advisory and flace it on TSF Docs. TSF to take $eps to
insure that repair kils in Sock with inconed part numbers are not used.

{ 7. Gameron Accumulator Float Sinking : Under certain cortrol system
pressures and flow rates, it is possible that feezing or hydrates could be present at the
floats in the accumulators. This could occur when using either helium or rifogen.

M Cameron has competed a series of tests to try to determine exacflyr what causes
this prodem, but the resulls are incondusive

Q fSf should develop a policy regarding the use of sub-sea float type
accumulators. One rig uses float accumulators subsea, and sevenal may be using
floal accumulators on surface.

{8. Gilmore Mark | / ll / lll Shuttle Valves: Fietd problems with the Gilmore
Mark I and Mark ll shutfle vatvas promfred the Mark lll design.

M me Gilmore Mark I ard Mark ll shuttle valves uere supplied with a number of
Cameron MUX BOP contuol syslems- Undercertain high flow conditions, shutile
valve failures were reponled due to Gring extrusion and some shrltle fradures.
Subsequently, Gilmore developed the Mark lll shuttle val\€ to overcome the
deficiencies of the eartermodels. Cameron has issued ProdudAdvisory 1602 to
address this issue.

M fSf, reviewed the advisory and stated ils position to its affecled rg* TSF also
issue an ALERT earlier in the year. TSF intends to move away frun the Mark ll and
lll valve. (Gilmore is dweloping a new version of the shuttle valve and testing is
taking place each day. TSF is actively involved in the design review and testing
aspecls of the new valve.)

{9. Gonnector Unlatch Prctection : An LMRPconnectorwasinadvertenilv
unlatched from a BOP control panel.

EI Cameron has issued Produd Advisory 18020 to address this problern. lt shows a
recommended LMRP and wellhead conneclorfunction lockout arangement that
complies with cunent ffivlS requirements.

El fnis PA has been disiributed to all TEF rigs on the list. TSF to in$re that a[ rigs
implement a similar lockout on their conlrol panels. TSF will issue ls position on
the advisory.
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2O. Heat in BOP Gontrol Panels: There is some concem that heat buildup in
some BOP contrd panels may be excessive.

Some operalors have reporled that BOP control panels feel hot to the touch altlntgh
no malfunc'lions have been attribded to the heat. Camerm has performed
calculations for each of the rigs.

E Cameron shall provide TSF with the part numbers of the kits and the affeded rigs
in orderforTSF to issue an Advisory.

tr fSf shall issue an Advisory thatexplains: Cameron says they have sent panel
heat test kits lo all TSF rigs, Personnol on the rigs should use these kits if there
are any panels that seem excessively warm, and the resulb should be
communicated back to Cameron engineering for reviaar. Steve Hittpold shall
prepare a TSF advisory in oderto cleady communicate the necessary actions on
each rig.

21. Gylinder Nut Failures: A failure of a nut on an eltend cylinder in a pod was
reported to Cameron and the competitors rig suffered dorarntime.

EI Cameron's analysis revealed that tne failure was du€ lo environmentally assisted
cracking. Carneron has issued Prcduct Advisory 20060, u/hich exflains the
problem in npre detail. Cameron is suplying replacanent nuts for all affeded
ngs.

E tSf witt issue its position on the advisory and provile drection to its rigs.

21A Gylinder Nst Failuresr A fai|ue dtie rods on two rig's eld,end cylinders in a
pod was reported to Ctrneron and the one TSF dg failed but avoided down time.

E Cameron has now idenlitied thatthe tie rods are also affeded by environmentally
assisted crackhg. Produd Advisory to be written or 20060 to be revised.

D TSF will issue its position on the advisory and proviJe drection to its rigs.

2;2. jlPU Relief Vdnes: Relief valveson some BOP control systems may be
undersized which codd result in pump p{essur€s higher than originally designed,

EI Cameron he replacement relief vafues along wilh piping modification kits for
each of the affec{ed rigs. They harre issued Produd Advisory 20200, which
explains the problem in more delail and lisls the afrected rigs and original and
new drawing numbers and EOMs.

M tSf witt issue its position on the advisory and provile drection to its rigs.

23. PBOF Gables: Several BOP control s]rstems heve reponed concems over
seawater ingress into the systems through the cables. Several TSF have suffered
dovynlime when the PBOF suffered from uater ingress.

O 
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Cameron has ju$ recently competed some testing on the PBOF cables in
England. Cameron has released the results of the testing in Engineering
Development Ndice CS-001 7 5UO2.

Cameron shall issue and NPR

A quole to replace the Enterprise's PEOF cables shall be provided.

TSF to review the notice and quote and make appropriale recommendations to
the rigs.

24. Dead Man Bat*ery Life: Questions have been raised fegarding the expedd lfe
of tlrc bafteries forthe dead man svstems.

Cameron has rdeased Engineering Report ER 2768 whidr contains the re$lts of
theirtesling of dead man battery pacts to determine how many aduation's can
be obtained under certain environmental conditions.

TSF to reviewlhe engineering report and establish recommended interual for
battery change out for the affected rigs. TSF shall provkte direction to its rigs.
(Iodd Gray will draft the TSF advisory)

25. Slrear Pin for ODI FITA Gonneciors: The shear fin for these connectors b
too $fong and does not break away at the rcquired load to protectthe connedor
teflranation.

Cameron has designed a new shea pin and is condudirg testing at ODI to
qualify the design- Cameron shall lsrue advisory when a replacement streartir
is availaHe.

TSF will issue its position on the advbory and provide diredion to its rigs,

EI TSF has issued an ALERT # to its (p on MUX connectors which also
addresses shear pins.

26. IIYerter Packer Gircuits: There edsts the potential for excessive noise,
vihation, and Diverter packer circuil wear caused by a heighl difference between the
Dister packer and the l-lPU. The only reported problem on a TSF rig occuned on lhe
E frerpfise during commissioning.

EI Cameron has issued Engineering hlletin EB 869 C, v/trk*r gives a detailed
recommended course of action to resolve the problem.

E tne Engineering Bulletin has been dstributed to all rigs. TSF to revis,v the
engineering bullelin and insure that ffected rigs are proviibd with direc{ion. Todd
will review the Cameron bulletin, dscruss the Enterprise event with Pat Rogan,
and then draft aTSF dvisory.

27. Diyerler Packer Relief Valve Setting : On the Enegy, the Diverter
openating system has a maximum working pressure of 3,000 psi, but the Dlverter contol
syElem is limited to 1,(X)O psi.

g
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tr
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n TSF and Cameron to review DMerter operating system parameteF given to
Carneron for control system despn.

E Cameron to recommend control syslem modifications. May require a PO from
TSF if Divertersystem information originally given to Cameron was irconect.

E tSF to review the Cameron recommendations and advise the Energlt
accodingly, Todd Gray will issue and advisory based on Cajun event He will also
find out what the other rigs have done.

28. BOP Gontrol Panels: Drillers and tool pushers control panels on the Energy are
losing communications when the systems are po\,vered dourn and lhen powered back up.

B Carneron to provide TsF with a procedure for po$/erdo\fln and porver up
situations for control systems. Steve Hiltpold shall work with Margard Eucldey at
Cameron to resolve this issue.

E tsF to review the cameron recommendations and then distribute to fie rigs.

29. BOP contnol system memoryE There is not enough manory in$aled in the
Energy's BOP control system.

E Steve Hiltpold witl lind out frorn lain Hope what the status b on the rprnory
upgrade.

I Canreron has advised thal memory shortage is due to additions ard cfianges to
the o(1inal control system design. Memory upgrades may be purchsed as
required.

E tSp to review memory requirements with Cameron and develop an appropriate
plan dadion.

3O. System prressure loss: The Energy experienced temporary loss of oontrol of the
suFsea regulators.

E One theory for loss of control is that two people irrrere trying to adjust the
regulators from the lwo remote control panels al lhe same time.

tr TSF has reque$ed that Cameron carry out a sludy to evaluate whal strould
happen if both remote panels are operaled simultaneously, (Steve Hltpold will
ask lain Hope 10 perfom this test on the Energy. And to find out if this is still a
concem.)

3{. STM Purge ports: Some components have%" or%" NPT purge portsthat cannot be
tested.

E Canreron has modified porting from NPT to a custom double Gring des'gn. This
can be ordered through Cameron customer service. Cameron shorld provide a
dra' ing ofthe housing andwhat is affected.
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E TSF to review which rigs require the modified porting and advise rigs accontingllr
through the TSF Advisory.

32. Pressure & Temperature Transmifters: The pressure transmitters
provided with the Horizon, Energy, and Enterprise were only rated to maximum Bop
workng pressurc. They should be rded for BOP working pressure plus hydroslatic head.

Q Cameron should provide upgraded pressure transmitters for the affected rigs.
Cameron should issue an advisory stating which rdXs are affected and the action
items. According to paur roudouze cameron wiil prwide the pressure
Transducers as a wananty ftem.

I tsr to install the new pressure transmiflers once they have been recei\€d.

33. Mixing syetem: MMS Regulations require that lhe Bop fluil systerns be able to
supply mixed fluirl at a rate fasterthan the pumps rated output.

fl cameron to review the de{1n of the mixing systems of the affeded rigs and to
provile details and parts required to meet the regulalory requirements. Cameron
will issue an advisory.

D tsF to review the revised cameron design and implement the changes on the
affected rigs, TSF shal isgre an Advisory.

34. Direct Gontrol valves: The Horizon erperienced interflow problemswhen
started cold especially under low flow conditions using the hot line

E tnis pmblem was specificfora valve on the Horizon. The seals in the Valve were
changed, and Camerm was not able to reproduce the problem in theirshop.
Steve Hiltpold will discuss thb issue with the Horizon and find out if there is an
actiqr item or not.

35. OLM Fault An OLM fautt (oose connection) resulted in numerous alarms.

Q tnis problem was specifictothe Horizon. Cameron requires additional
informalbn in orderto evaluatethe problem and delermine a solution. $eve
Hiltpold will discuss with 9we Donohue and find out if there is an adion item.
They will elso determin€ if anything should be induded in the Cameron MUX
Training course.

D fsn to provide additional information as requesled by Cameron.

36. Valve seal plates and seal rings: Gonosion rates in subsea valves and
regulators is unacceptable usirB exising materials. The Enterprise suffered subsea
downlime as a result of conosion to the 440c seal plates in the regulators and directional
control valves. Anotherdrilling conhactor suffered similar downtime. In order to mitigate
the corosion TsF instructed its rigsto flush the pods r,vhen the Bop is retrieved.

E Camelon has developed a ne$/ line of valves that uses premium materials that
offer improved conosion resistance. Camenrn is to provide their information to
TSF for review. Cameron $nll provide an NPR and quote for various vaMes.
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E TSF to review the infomation provided by Carneron and issue a TSF Advisory.

37. Solenoid valve cables and pie connectors: Solenoid fauts have been
experienced which have been attributed to the solenoid valves and pie caHes.

E Cameron has made a revision to the solenoid caHes in early 2000. This revision
is intended to be offered as an upgrade as requesled per rig. Carneron shall issue
an NPR and quote.

E TSF to review the infomation on the new cailes and issue an Adrdsory.
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