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The National 610 rig purchased by Armoil was an excellent choice for the drilling program in 
A r m a h  It in small enough to be readily moved from location to location, yet heavy enough 
to drill to the depths of 3O00400 m m  called for by the data available. It should actually be 
able to driil to appnximatcly 4700 meters (before the use of downhole motors would be required 
for any a d d i t i d  depth). A larger rig would be much more difficult and expensive to move, and 

- qu i re  more fuel and crew as well. In the 30004000 meter range, this rig can be reasonably 
expected to drill more wells in a given period of time than a larger rig, due to its mobility. 

The i~coaditioning wpm has restored this rig to a "like-new" standard, except for some 
minor cosmetic items which have no effect on its strength or drilling capzbilities. Since the rig 
was completely stripped of old paint and repainted with mulbple coats of epoxy paint, it even 
looks as good as it is inside, and should remain in excellent condition for several years' drilling 
without any major bmakdowns. The rig is now ready to ship, and could be dismantled, crated, 
a ~ d  loaded aboard a ship in about three weeks. 

This rig is an ideal vehicle for the program intended, and will have a secondary benefit of 
providing a showcase for American technology and efficiency of operation. It is estimated that 

.- a 4000 meter well will take less than 60 days to drill with this equipment. It can then be knocked 
down, moved, and be ready to drill on a new site within 7-10 days (the "tool pusher" [field 
supexintendent] who has used this rig before says it takes only 4 days!). By way of contrast, a 
Russian drilling crew generally plants vegetable gardens as they set up their rigs, since the 
process taks a couple of years per hole using Russian drilling technology. 

BACKGROUND 

Late in November, 1993, Armoil (the Armenia Gas and Oil Development Fund, Inc.) purchased 
an oil drilling rig from Rutherford Oil Company in Houston. The rig is a National model 610, 
built in 1981. The denick is rated at 300 tons, and the hoisting equipment at 250 tons. It is 
capable of drilling to depths of 4700 meters using normal techniques, and additional depths by 
using lighter drill pipe and downhole motors. Detailed specifications are attached as Appendix 
A. 

This rig is small enough to be relocated rap;jly and economically, yet big enough to drill to the 
depths requid to pnn't Armenia's mie oil and gas resemes. It wwuld then be capable of 
developing any oil or gas fields worthy of further effort. Any larger rig would be less 
economical in operation for dther purpose and consume substantially more fuel. A larger rig, 
because of thc significant increase in the time and wuivrnent needed to relucate it, would end 
up drilling less f&otap,: and fova wells. 



When purchad, thc rig had bccn 'stacked' (stored) at the Refugio Drilling Company yard near 
Magnolia, Texas for about two years. Prior to that, it had been used extensively, drilling 
perhaps 100 wells. Thc owna of the rig, R-utherfd Oil and Gas, was represented by Mike 
Rutherford, Jr. 

It is my understanding that the rig was rcprtscnted to be nearly new, but no records of previous 
drilling activity were made available, nor was Armoil allowed to survey the machinery in a 
meanin- manna. Only after the purchase was consummated and payment in full made was 
an insp&on allowed. The lack of maintenance records and operating histories, prt-sale survey, 
and the hc t  that the rig was stacked in a storage yard rather than set up and operating made it 
practically impossible to pndict the cost of preparing the rig for Armenia with any accuracy. 

The choice of how much renovation to do was a difficult one. A program designed to simply 
get the rig nmning, with a purely cosmetic paint job as the main feature would be much too 
expensive during the life of this exploratory program, since down time would quickly translate 
into wasted money. TIE opposite end of the scale, complete restoration to "new" condition by 
the original equipment manufacturers, would cost too much initially. 

An important f h o r  in dctcmhing the extent of renovation required was that the rig would be 
working in Armenia, far from any sources of parts and technicians which might be naded in 
the event of a h d o w n .  A stoppage ~ h i c h  could be remedied in a couple of days in Texas 
would halt operations in Armenia for weeks or months at a time. This would, in turn, cause 
massive cost overruns in any drilling program, and risk losing the drill string and hole as well. 

- Similarly, it would be impractical to perform major repairs there, due to the extreme difficulty 
of transporting large, heavy parts to Armenia promptly or dependably. 

For this reason, it was decided to renovate the rig to a high standard of dqmdability in 
Houston, but not to 'new' condition. Assemblies with substantial wear were to be rebuilt, 
replacing any parts with less than 50% of their life remaining. Critical components such as the 
draw-works, which had no back-9 units, had to be 100% dependable. 

The 'draw-works' is the heart of an oil drilling rig. This massive, multi-purpose machine 
weighs aver 85,000 pounds and is powered by two large Catcrpllar diesels. They are connected 
to a gear* which allows them to power the rotary table (which turns the drill pipe and bit), 
to power the main winch (which precisely raises and lowers a9 much as 250 tons of drill pipe 
or casing), to power the mud pump (a high-pressure pump which! is used to chculate the drilling 
mud down thmgh the drill pipe and back up to the surface), and to power a number of lesser 
finctlans an dre rig. If sbmltfting goes wimg wii the draw-works, €lie entire driKng apeation 
is paralyzed. l'he potential for major losses in this case is immense, particularly if there are 
several miles of drill pipe in the hole st the time. The draw-works simply has to be dependable. 
If it  hmkq drormm it mtl* m q11i~k1y a p e d h l r  -- 



RENOVATION 

Afkr the prchasc was finalized, prelhhaq inspections at the storage yard indicated the need 
to pcsform substantial movation work in order to avoid m u a r t  breakdowns once drilling 
began. Based on the infonnatioa revealed by these field inspections, it was decided to send the 
majar campoaents to quzlified local machine shops to have this work done. Adequate facilities 
to do this work did not exist at the storage yard, but do exist in &e Houston area. Each 
ownparent wu evaluated sepaattly, and bids war rrcdved from s c v d  h s  for each. Don 
Rumson, of As i a -Mc ,  in his letter dated February 22, 1994 ciesuibes the strategy employed. 
A copy is attached as Appendix B, since it provides useful insight into the process. Asia-Pacific 
did quite a thorough job in an effort to give Armoil the optimum rig for the best price. 

Based on these bids, and on providing the best value to Armoil for the program intended, the 
wwrk was farmed out to the machine shops giving us the maximum value without sacrificing 
quality. All of these shops meet API (American Petroleum Institute) requirements, and are 
prwiding &cation of the work done. As a secondary benefit, this will save substantial money 
m insurance, since the rig's excellent condition is now fully documented. 

Work in the shop was supexvised by qualified mechanics working directly for Asia-Pacific. 
They paformed much of the work done, saving pahaps 20-4096 on the off-site labar costs 
hcumd. They also insured that Armoil was not billed for work done for others. Daily reports 
were done by Asia-Pacific's mechanic where the work was done on a time and maeerial basis 
(for example, at National and Roberds-Johnson). Those reports were used to verify billings. The 
work in progress was also inspected by Armoil representatives and Asia-Pacific's engineering 
staff on a fraquent basis. In my opih:on, the rig was restored to an appropriate standard for the 
SCNia intended. 

A3 the work progressed, it appead as though little or no preventive maintenance had been 
performed on this equipment. Since the rig was leased to others, it seems that the operators did 
little or no maintenance. "Forced" maintenance (repairing the machinery only when it breaks) 
was q p m t l y  the only maintenance this rig ever got. In many cases, it appears that the 
machinuy was run with damaged parts, causing further damage. An example of this was the 
mud pump: the cross-heads were broken and the ciutch and "bull gear" were also ctamaged, 
which could have been caused by consinuing to run the machinery despite obvious damage. Even 
inexpensive maintenana seems to have been neglected. For example, adding anti-corrosion 
tgene to the cooling liquid would have greatly extended the life of the radiators. This dues not 
appear to have bsar done, which probably accounts for the premature failure of nearly every 
radiator on the rig. It is impossible to kll if this w a ~  a deliberate program (amally, the lack of 
my program), or if it was simply due to poorly trained operational people or other factors. 
Either way, next to no preventive maintenance seems to have been done. 

~ ~ ~ ~ s ~ ~ ~ z m e p - ~ .  S m x  lFii?m prowems occumdiMi 
marly all of ihe components, regardless of whose shop did the work, it was obvious as the 
renovation progressed that this rig had drilled many mom feet than Armoil had estimated. While 



tbe basic rig was and is a good piece of equipment, almost every moving part of the rig was 
badly wan. h m o n s  made at the storage site in December identified problems serious enough 
to justify moving the major components to properly quipped machine shops for renovation. 
However, tbe full extent of the wear only barnme obvious when the machinery was taken 
compleatly apart Then, there was little choice but to complete the repairs properly. The actual 
rcnovafim was canied out to the very high standards required for service in Armenia, and the 
rig is n w  in 'near;2-new" condition. 

Without extarsim repairs, this rig would have had muent ,  major breakdowns, resulting in 
ser idy  dkuptive down-time, regardless of where it was working. Those breakdowns would 
have resulted in br higher costs than those experienced mova?ing this rig. Based on drilling 
as few as two wells, I believe Armoil will sti l l  come out well ahead from a cost standpoint. 
Based oa four wells, the savings should be significant. 

We wiU never know if a di&rcnt rig could have been bought and upgraded for less. I am 
inclined to think not. From my discussions with Asia-Pacific's staff and many other people I 
arcountabd in Houston, most of what's out there is in disrepair, or less suitable for Armoil's 
needs, or both. A smaller rig would not drill to the depths required. A bigger rig would have 
cost significantly more to renovate and operate. The total program costs woulu have been higher. 
Since 1982, few (if any) new rigs have been built, making this one of the newest rigs around. 
Replacunent cost would run about $4,000,000 to build a new rig to this design. With all that 
said, Annoi now has the right piece of equipment, in nearly new condition, at less than half the 
cost of a new rig. 

GENERAL: The various firms involved in the renovation of the rig performed very weli. They 
exhibited high standards of workmanship as well as helping minimize costs by making their 
experiawe, contacts, and business relationships available to Armoil. The more important ones 
included: 

Asia-Pacific was the prime subcontractor, providing overall management of 
thc szl&on ad renovation of the rig. The pivotal sub, they provided their expertise and 
support at every step of the way. All Asia-Pacific's principals have appropriate engineering 
deg- and extensive field experience gained on rigs all over the world. No-one in this company 
is willing to do second-rate work, and 14 to 16 hour days were put in regularly to get the 
program moving and to k q  it moving in the right direction. They know the capabilities and 
reputations of the various repair shops and suppliers in the Houston area and elsewhere. The use 
e f ~ ' ~ W ~ ~ b d ~ ~ a n d ~ ~ m o t i a n o f ~  
them out. It made it possible to negotiate better terms and conditions with the subs, such as 
allowing our labor to work in their shops. Armoil got prices somewhat lower than market for 
a substantial part of the work, due to their reputation in the industry. Had Armoil attempted to 
renmte this equipment without their exp&ise, the work woufd have cost an addtional 
$3OC ,000 or m, and taken several months longer to complete. 



National Oilwell bas the reputation of building the best oil drilling rigs 
in the bushes A National rig is like a Mack truck: built very solidly, from the best materials 
and designs available. As the original equipment manufactum, National Oilwell was by far the 
best choice to inspect the rig itself. Their personnel made as thorough a survey of &e rig as was 
pssi'ble in the outdoor storage yard where the rig was stacked. This survey indicated the need 
for extensive rmovation, requiring the facilities of a heavy machine shop. 

Having work done by National sometimes costs from 10-2096 more than similar machine shops, 
but they stand behind their work 100% and can provide replacement parts and expertise 
immediately, anyw!ii-e in tt P, world, in the *,-vent of a breakdown. National's intimate knowledge 
of the m z d h u y  and thd.- commitment to pruvide on-site backup in the event of a b a o w n  
represent llnpdam savings for the drilling program. By allowing Asia-Pacific to use their own 
mechanics to do much of the work in their shop, the initially higher labor cost was reduced 
considerably for this renovation work. They were able to train an e~perienced mechanic (who 
is willing to go to Armenia) on this particular equipment's repair and maintenance. Because of 
this, National was clearly the best choice for overhauling the draw-works, despite the somewhat 
higher initial costs of using them. Any such premium costs should be recovered on the first well. 

One of the largest and bestc~uipped Caterpillar diesel engine dealers 
in the anmtry, Stewart Stevarson was the clear choice for evaluating and renovating the diesel 
engines which power the draw-works, generators, air compressor, and mud pump. Their 
mechanics proved to be both expert and hard-working. They also allowed Asia-Pacific to provide 
their own personnel to assist with the more tedious aspects of the work, which saved substantial 
labor costs compared to having semi-skilled work done by premium mechanics. Most of the 
diesel work was done in the storage yard or in National and Roberds-Johnson shops to save 
money on tauling the diesels back and forth, since the work required only hand -1s to do. 
With the exception of their radiators, the diesels had been reasonably maintained. Still, some 
problems were found and repaired which would have resulted in more serious damage to the 
engines if not comcted. 

As a fbtnote, basad on fuel problems experienced at other projects in Armenia, the diesel fuel 
available in Anncnia can be expected to be badly contaminated. The addition of heavyduty 
filters bo the fuel supply system is strongly recommended to avoid costly down time later. 
Bringing we- hbricating oils and oaer fluids is also strongly recommended. The Russian- 

1 made stuff jus! doesn't do an adequate job, and would quickly damage this equipment. 

One of the better heavy machine shops in Houston, they bid on much 
of the major renovation work needed. They had the capability to do the entire job in-house, 
eliminating 3rd party s~~bamfmctors, and an e x d e n t  work force. By using several shaps, Asia- 
Pacific was able to complete the overall project in a shorter period of time. This competition 
also kept National more competitive. 

- RWEF aeclaeam lWSXiS-Jannson for mamg the €iIikX, traveling bTocE, and 
mud pump, rather than National, since they were more competitive on the pricing. These 



components can be quickiy changed out with similar units if they break down and are more 
readily repaired in the field. These components ah less critical than the draw-works. A 
replacement could be flown in in a couple of days. An example of the type of savings realized 
has to include the 'bull gear" which drives the cranlcshaft of the mud pump. This gear is about 
42' in diameter, and had a number of cracked and missing teeth. The replacement part, if 
purchased from National, cost $20,000. Asia Pacific found a qualified independent machine 
sbop which could duplicate the gear for $8000. It took two extra weeks to cut the new gcar from 
a fo%ed blank, but this was not on the critical path and did not delay the overall project. 

R 0-ODURUCIS: Detailed inspection meal& that the BOP (BlowOut 
Protection) Stack was too badly worn to meet safety standards. The potential disaster of a 
blowout is such that this equipment absolutely has to work properiy. If it fails, the entire drilling 
crew can die horribly, and serious damage to the rig can also be expected. 

Only Superior and Quality Oilfield Products (a subsidiary of National) had certified shops 
capable of doing extensive BOP Stack work. Superior bid $36,000, vs $50,000 from 
Quality/National. An independent engineer witnessed and certified the entire rebuilding process, 
which included extensive welding build-up of worn arms, heat treating the body of the BOP 
stack, and precision machining of all mating and wear surfaces, as well as the final pressure 
testing. All seals were replaad as well, leaving the unit in l ibnew condition. This vital piece 
of equipment is rated for p~cssurcs of 5000 psi, and was successfully tested after reconditioning 
to 10,000 psi (the r e q u h e n t  for a 5000 psi BOP stack). 

EAGLE Specialists in the inspection of drill pipe and welded 
structures, Eagle was the lowest-priced of several qualified testing h s .  They thoroughly 
inspected the dnll pipe, drill collars, and drilling subs, plus every struct~ral welds in the 
substructure and the derrick. Repaired areas were rechecked, since a bad weld or bent structural 
member could bring down the whole rig. A faulty piece of drill pipe could break off a mile or 
two down and cause significant problems and expense. These extensive and detailed inspections 
insure that the rig's structure and drill string meet or exceed requirements. 

ON STRI'I- Darn@ steel members were analyzed to 
h r s w r t A a t t h e W ~ B a c I c ~ t k s r i g ~ ~ ~ ~ t e ~ h a t ~ a s s p e c i f ~ a n d ~ s e d f o r t h e  
original assembly. This was necessary because the rig, as engineered, required fairly high- 
strength steel for its sh-ctural members. Using steel of a lower strength was not acceptable. 

PIG S T a  Rig Star pmvided certified welders for repairs to the substnrctun, derrick, and 
other aiticdwe~din~. In addition to being wer 25% cheaper than the nearest bid, they produced 
vev high quality work (verified by Eagle) with little or no waste motion. The total welding costs 
were a bit above budget partly because of the extent of replacement necessary, and partly due 
to impnwements made to reduce operating costs. Again, these costs are expected to be recovered 
GMt+&h€*-* 



An example is the addition of a smaller compartment to the mud tanks, which will substantially 
reduce the amount of d f i g  mud consumed and improve control of  the mix (which can be 
acpectcd to prodlace additional savings). This is an important savings for operation in Armenia, 
both in dollars and in logistics, since the mud components must be brought into Armenia from 
abroad. Mud chemicals and cement are too heavy to fly in economically in thc large quantities 
Fequircd- 

A m  Waters was able to provide good, refurbished second-hand 
equipment at prices wedl below National and others. They refurbished the rotary table and the 
various tongs and other pipe-handling equipment used on the rig. 



AITENDIX A 

RIG SPECIFICATIONS 

AND INVENTORY 



~RA~JWORYSI NATIONAL 610, C l A N U F C I W  1981, DRXLLING DEPTH 
~m' -&0 ,000 -  

PO-8 2-~4% T X  C A C P I T E I W  ENGINES MTED Q 600 
HP C O N T r N U f 3 a  

/- -- 

HAST: m I U C  SERVfEE INTERNATI0W- 1%' X 21 ' hW,000 LB 
, - 

: .HOOKtORb .C --. - - .  .. . . 
S ~ ~ T R U ~ T U R E I  -O< PRVIeE I ~ T I O N A L  18' HAIN 

-STRUCTURE, 26 '  ENGINE -, BUILT IN TOOL . 
. .  ~ h t b  CHANSE WUSE. DRILLER MQ  am ON FLOOR. 

-1NO 'CWRClrY U 0 , W O  t B m  SETBACK CAPACITY 
400,ooo LEI- - 

SUnxlHO~IC: UnTZ- .540-&25@ TON) BUCK HOOK, 

S b l N h r  NATSONCSL ?-SO0 (300 TON) 

m a  ~-MRTZONA~ e-P-80, 800 -'EACH, UNE 
I N B e P l b m Y  D R I W N  BY CRtERPILlAR *S98, W I T H  
NATIONRL C-SO0 TORQUE -TER- 

- 

BLOWOUT EQ~JIPMENTI 5-13 5 f B  IIYDRIL, 'ANNUtARaPREVENkR, HZS 
l R E A ~ - b J Z T H  STAINLESS STEP, RfNb 
QROOVES. 
1-13 518 CA?lERON DOUBLE TYPE "Urn WITH &4 
1/16. FLANOeD OUTLETS- 
1-KOOWEll' 130 BALLON ACClJMJM'IDR UNIT IN 
INPEPENDENT CIOUSE, 

SOLIDS C O N T R O u  1-EAtl.I DERRIEK SHRLE SHAKER, DESRNDER' D m s  
DESILTER - 

IJbWT PLANTI 2--b--SS CRTLRTILLAR W I T H  S O 0  KW BEN-TORS. 

W& TANK_ SKID PI- 9060 d A U N  CAPACITY 

OTHER - I  EGJTPMENT~ VRRCO KEUEY SPINNER, B ~ R  AUTOHATIC 
O R S t r e  AZR WXNEki, PVIfWEY WIRE LINE UNIT 
W Z T H  .092 WIRELINE, APPRC3XIIlATELYa 15000' 



DF!h-: 610 NRT1-q #FT, 1980, SERIAL a170 
EMSINES1 * C C A m J L L A R  0555, w . S & L  46B0907, 

- -76, - . h 7 4 ,  FUR 6EM5ViTOUI - 
-qmIL!AR D m ,  SERIAL NUPlBER AAnn7025, 
Urn70269 w- NUT- NOT AVAIIABLE. . 

. . I-CRTERPLLtAR bS98. &ZAL E m  6bBO8822,  
- .  awmG5mm.NLmBER, 3 N - i z z 7 m  

F Q W S 2  . 2--NATIONe)L 8-0, -1Rt ' 8 3 3 9  834. 
W T I  O E R R l t K  SERVICES .IHTERNRTIUNAL, SEFZfAL NL!NBER - 274-3CO. 
-I DERRICK !SERVICES IHIV(NATZOEWL, SERIAL NUWER 

NOT MIAILABLE. 
ntRVELfNGg =O rehl MCITLONRL. SERSAL 4541 N a  

WITILEI) W I T H  .BLOCK, .NU148m 4- 
8RlIVEL. NCtTIONAL SERIAL - 345s N. 
F- SPINNER, OAR= =I%. -. SJZS13190- 

RmCSRY8 ULITfONRL, C-Z7SI gERT& NUliQlPt NOT RVAZLABE.  

160P: I\hP1IWlt. 13 518 X -0, &RIL.'O~~RXLIL NUnsER -- 
DWBfS. 13 M8 X 9000, 09- TYPE 'u. DOUBLE 
~ X A L  uumm i97a90. 
bQJKt W1CCQI-D. SO009 P S S  RClTTNGm 

W I N G  WIT* ZS07. 
rn TRNWI 2 ~ A L  . ~ ~ A C I T Y  as0 .BRRREL, u r n  

. A81TATURS. SHALE SHAKER. BESAND= DESILTER eTC 
4ENERATORSr .2-CA-IUIAR, ON€ 335 #W, SERIAL m,. . 

250TW(s64, ONE 300 KW, SERIAL - 2SOR14s3~. 
DRILL PIPEt NONE 
AND cnrl_CSRSr 
TOOfSt POLEI( mNffiI RANb RIR mfSTS, VRRCO 

U I W J I N O  HATHEY W I R E  LINE UNITt HUD 

2AlC150- 
A I R  -9 afimMER 0-9 . N U ! ,  W B &  
4QXS. QUINCY 390, SERIAL M B E R  Z?-21r 2- 
QUINCY SIZOl -I& . . MJWBER ZOOZQiLS9 200283LO- 



R I e  I W D l T O R Y t  RIB 1, AND VERIFIED BY Em L a  B W i S ,  
ANE JIfl ON ~ 1 4 - 9 2 1  AT THE -A YLIRE- - - . . 

NATTONCU;.6101 -1-L DR&WWORKISq WIRL m W  
S T 0 1  W m  Clf 7SO MRBINEP ENOfNE HORSEPOWER, 
NmfNClt D A I U f W  DEWH Of 6.- TO.lO.OCQ 

. EI;ILIIPPED UITW WTIaNAL wKE--UP ANT) SFZERK-auT, TYPE 
8-I 'CR-9 -IN WLPl ff 20'' X 46 iS/ibmW TYPE K 
BfWKE *-,. tWD WIRELINE OROOVLNb bF 1 118". 
STCINOARD HOISTJNB SPEEDS OF 4 FWD, 2 REV, ROTARY 
Spzep W 2.CWD9 l . R E V m , ' A N P  CATSHAFT - S . O F  2 .. 
FWD, I REV. ' DRILLERS WNsaLE W I T H  Tam W L  53 
WEIM INDXCATOR; 2 #UD ROThRY TORQUE, 
LINE N&L AND RPM BRUBES- BEAR AlJTOnATIC D R Z L I .  
S X I -  NUMB- '7tTH- CROWN SAFETY DWIC& PaRnAC 
I.(YDROMATIC BAR-. 'TYPE 281 , S e R f A L  NU#BER S 2 2 6 m  
DRAWWORKS DRI- BY NATZONALI RT-26-1 1/4 COHPOUNb, 
hJZW R 2 SE-ION, 1 114" QUADRUPLE ENDINE COnPOUND 
QIAXN. MINE cmauEcrIms CIRE stom AZR EUITCHES, 
C V U D . w  V - m T  P W  DRIW WITH 24' A I R  eL,UTCN- 1 
CIIR -aRI .3UfNCY -EL 3SQ1 -1% NUMBER 
39337S-WZ$,  . . V-BELT DRIVEN, FROPI COneOtJNE) PINZON 
Sl4Ae-  



DFZAlrlWeJRY5 POWER - 
ENGINE 1% f r R m P I L U R  01S79, lURBQ D I F E .  

. ENEtWE. W X R - J R  w , . , W m  HEAT EXCHRNQER..FOP, 
TQRQE m T E R a  'EMOINE SERPAL m, 6amfoz - NumER 3Nlt29.. ENefNE LS rnnPl!Zmz W I T H  
SCIFEN SMIT DOWNS, I N S W E N T  m, HmRGILLIC 
-, SKXBDEb, XNOERSaLL RANE A I R  =&RTER. 
m. DR1VE'XS'-1- THRU CI NRTZOM&L C-24S- 
us, TORQUE- -, SERIAL N m E m ?  4 w .  OIL 
PRG-WRE, 7E-E-w tmueEss TYPE nmn 

. -a . . 

ENOINE 2, DRTERPILIAR 0-379. CHARBED DI- 
ENBfPtE. .RCV4S.&TUR D, LfITH M T  E X U M N 6 E R  FOP. 

-m -1- SFIRZAL - 9  68807026 
M E R  JNlZ29, EPtOfN€ IS E D t l P W  UITH 

ShFEW SHUT m, I-.-, HYDRC\ULIC 
60VEWOR, 6KfDSEb 1- RAND AIR STLIRTER. 
PORIER DRIVE :I ~~'~ A N#bTIONAL C-245- 
12S, TORQUE C O N V E R m -  SERSAL 4864 , OIL 
p-, mwEiUTLIRE BWIQES, Type - ~ -  
A-. 



1 s  wRCINC\L -0, TRIPLEX m PUW, SERIAL 
- - 834, PI= RODULRR Em, naJO-PXEcE 

P E m  ROO, RQI)'-IcRToR, PXNION DRIVEN THRU 
OaffPOUNb- raJO Plc\NfFOLD SIISCU¶* INCLUDING DMCO 4" 
X S O W  PSI RUD VI\LVE. HYDRIL K-2tl-SO00 P U S A T I W  . 

. - -, m x A L  86l.29. PRESSURE 
RELIEF VavE,  NRTltONCIL SUCTION bR13PENEZ, 3" X 6" 
HISSION m1RfGA.L  CHARGIN6 PUC(P1 SERIAL NUCIBFo 
Hlwf2, POWERED BY 46 EXPLOSZON PFZSOF . 

• . ' W X C  HOTOR, 11fS RPH, FRAHE 364 T, ID I) - -  --=,. m W  aln !-a BELT W S , '  UN 
O l L F r e b  SKID ;11W SUBSIELCTJRE MWNTING B-. 

t 

PeeP 2, Lll)tIUWL 8-09 TRIPLEX WFJP. -I&L 
NWBER &53, TWD. PI- M1DUL4R FLUID END, TWO+ItZCE 
PISTUN ROb,'ROD WBRIC&YOR, INl3BENDENf bR1VE. HUD 

m' I U I N G  DEMCO 4m. X SO00 PSI RATED 
MUD VALVE, ' r n R 1 L  K-20-J000 ' ~ T : m  bMPENER, 
-At m, 3- 11 6. H14SSIQN C E N T R Z F U ~  
CIIRRGINB PIJJW; -1- lrlllPIBER H19'469. POWERED BY 40- 
~ R S W O W E R  EXPLOSION PROOF =-rRrc m ~ m ,  I Z X ,  
RPR, PRWE SM T, ID # PS6&Z7AISl-kl OTECQ 

RELIEF. VC\LVE, NATIONAL SUCTION D W E - 9  
m mnrzm arwrEu, SKED B~ITH DRIVE UNZT. DRXVE 
WXT* ~TERPILIRR b-~919 TAC, DIES-. ~I~INE 'SERIAL 

& ~ B o ~ B Z ~ ,  MRANSEPEN~ NUW3ER SbbLlZ7, S A F F N  
SHUT DUWt I- UUSTER, RAOffiTOR C Q O D I  

. W I t W  HE&T ElCCHM4BER. NATIONAL =LIE CONVERTER . 

r(OD= C-304-64, SERUtL NUMBER 4721, O I L  PRESSURE1 
T m T W E  -I TYPE 'FH" CIRRRNIJ-m 
INS-U RAm afR STMTER= - 



D ~ I C K  -VICES I ~ T I O N A L .  smsa NNUIIBW il+ 
240, M1Eb RT 666,064 U S 3  HOQK LORD CRPRSfTY WITH. 
1'O LI- STRUNG. TQ- .THE TRR-SNG BLOCK, WfM 
PIPE SET OF &OiOt30- MAST HEZSHT IS IS6 f BY . 

21' WIDE RT SUB -, CROWN BLUCK RSSEMBLY 
FDR 1 1/8 WIRE LINE,. BfJWER BUCKS, DERF?IPC 

et;ImnIB ASSIST, RC1cKIM3 PC(?iTFaRH, TDNG' COUNTER ' 

YEIOHTS; D(PL0SION PROOF LIBHTZNB, TWO 20' OUTSIDE 
-WIRE LINE SHEAVE, HDISTINB LINES, 'WIRE 

' LINE ' B U I ~ E ,   ST&^ PIPE. - HQSE. AXR. LFNES, - W 
Msr HEmRCWE 

TRAVELING f6KIIPPlENT . -- 
TPAWELINO -8 NClrfUNRL TYPE 8, H n a h  %be-250, 
SERIAL AtUMBER 4S41N, RIRTm IRT Z O  -TONS. BUILT-IN 

. . MYPRALhlC SNUBSER. m R T X O h f  LOCK AND U N Z T I m . ' H O W - .  
NUMBER +;"/PI m b E D  B U C K  W O K  WRRXER, . . . 
SdNELs . MTIDNAL P-300. SERIAL NWBEFt 34-, RATED 
fiT 300 TONS, WITH 3 INCH . D T A T !  FLUzd P M -  - - BPI-* VARCO &I% WJHBER S S ~ S X ~ ~ Z O .  
WE m o  POWER SUB, mTwy ENCLOSED, F'NEUPIC\TIC 
~ V E ,  RND ATT-. m .SIVGL. 

. LIPPER KEUN VCILVEt CpISCO UPPER KELLEY VaLVE hhm 
SeLFerY WMD, S O B ,  PART Ne ~ S H - 8 8 , '  
RRTED AT l Q , O i 2 Q  PSI, W I T H  6 SM" TOOL 301hITs AND . 

CIHCIMEb TO KEUEY S P X N N E R .  

ONE S $14'' HEX & L E V  Ul3H 6 's/B''- BOX. X 4 '1/2"1~ 
YLTH WrnbLE SHUCK. . . 

' 

BEST AVAIUIILE DOCUMENT 



DERRICK -ICES INTERNATIONAL, 
. ~ I S T I N Q  OF RN = O m -  S E M I O N  STRUCTURE- OVER AU, 

WBHT a= ra m, ~ 7 '  HSW EN~ZNE - FOUFlORTiON, TOTAL. Sl 1/2'. CASING CAPACITY 
. 600,000 t B m  m R C K  CAPACITY 4 o v O O O m  . FRlD MANX- 

- .  WZTH bplco 4 1126- x 50- PSI RRTD BATE VALVE M - PIPE To . Vf.RRATQR HOSES, - XN ~~~'IRUCNRE, ONE eLOtHE9 CI.IRNBE . 
RObn, W I T H  - LLICums, 8ENCHEs. Ahtb ELECTRIC 

. . 'mm- ONE PARTS RC)OH W f R I .  DERRICK RNI) STRUCTURE 
PXNb W I T H  KEEPDFS,. PARTS FOR CIIR VRLVES, FILTERS, 
FOR ClIR, fUh OIL, HOSE CLC\MPSI DREEiSER SNLE ; 
COUPLIMS AND BASKEfS,. USED PIPE FITTfNGS. 
CLILIPU~; W I ~  LINE .-, P C J C K X ~  FQR tam a u m ,  
P m I f f i  FOR W PRESSURE RELIEF VRLVE, KIPIQ 

.NIPPLES, -R'1Eb.SSfZ5, BRKPIFLat9 VALVES, :. 
- ExPu3sLQN f'mw ~ I ~ ,  WnneR m C H E S ,  F:W 

VALVES, SEAL BA3KETS FOR CHAIN GUARDS, . ASSORTED FAN 
BELTB, BAU. VAtVEEi, CiSSORTED NEkl RND L S D  BCtTE 
V A ~ ~ ~ E S  ~ T E P  HCINO TDOLS. Taws, -GE 

. HMUERs, -. 4WmER UNzOI4s. BLlP RWJ --, 
BONNEf S l s L s  FaR CCbnERQN BOP, sf+- SCFZEENS. '- 1- 
320. sf- W. JACK. L NRTIONAL TOfCb ~ ~ 1 l i - f  N6 
LINE BERIAL .NUMBER T6lS7- 1 AIR RECEIVER#. 
RATED AT 200 PSf me DC\Tk 1 9 8 0 9  SERIAL ML'PLEEf? 
207110. BOP L I - 9  RUI A I R S  FUEL LfN- 
NECE9SW FOR RIU RIB PRIUINB O P m T Z W S m  ~t 
W, +DOOR RAPlP M D  SNUBBIN6 POST- STfifRSw 
M R f i X L S ,  FLMR.PLRfESI CENTER PIECES9 SACK 
ms SWING om. SUePCIRtS FUR MCf- 000 
Haus!E. 

. ORL- Dm W O b B E t  SKIDEED A& STEEL LWfT, 
WPROXIHPImY 8' X 20'. PEFSSONNEL LOCKERS AND 
BENCHES, ELlSCTRLC M T E R I  KNWLQGE BOX, R M U k  
KMHEY UNIT SERIUL NUMBER I s ,  E ~ S f O N  PROOF 
LIQHTXNS, ~ s s m v r m c  OF ~4em yam3 mm RIG 
SUPPLIES- 

BEST AVAILIIBIE DOCUMENT 



ROTARY DRIVE -- 
m A R Y  1-1 - NbTZON&L C - m  SERE& NUMBER. NQT 
A V A f L M t S ,  STCITlC. UJRb RRTINB. UF SQQ TONS, TABLE 

- OPENING aF 27 1f2' - W r n  1 SblIO n4,- 
- BUSHINGI 1 SPLIT Bt' .LhfB9 RorARY W A I N  S U A W  

 SENSOR. 
: - 

- RUTARV DRIVE BU9HINQ: O W  VW'tfO HE% V DRI'JE 
BfJsHDs Ufh! u PfNS C\ND ROUIERS. 

067 AVAILABLE DOCUMENT 





- TCINC* u s -  -ON,. ' 

wPROYIRATELY'14' X 5: x 7 ' .  -M) 

~ X ~ M T ~ Y  10' X 13 112' X 7' , 144 
W X f T Y ,  -ER, ~ ~ E S I L ~  -IN6 

C @ w R z m ,  ~~~~~~~~Y 10' x is l/n- x 7 0 ,  
166 '= -1w. MI! ONE ~ U ' R R ~ f f  . 

e ~ I P I R T E L ~ r I O o  X S X / 2  X 6 ' .  &4 a CRpKIw, 
W C O X I M ~ Y  374, .% SIN= 

m f U C  "S-XCH' HX6H:SPEPT) S W U  m, -1- 
. - 2 9 6 9  WITH -t HOTOR AN3 WTaR - 

m. - ONE' 6"' X 8- M I S S I O N  rW€~Utq 
- 9  mfCU. m E R  Z 4 S 1 ,  BY ONE, &@ w. 
twxmrm PROOP rr_tr_7axc.m, 2x75  R P ~ ,  
- 9  p00624W-02°~1 ZSO/480 VOLT m, F O R .  
Dm-. ONE hm X 8' MISSION HMNl.lH -1- 
-9 -I* - 1-w; - bY ONE, 60 HP, 
E%PLOSIO# ?Row F-='-TRIt ftuToR, 1s15 RPM, FRLViE 
mSTI fOPP-°Fv 2501480 VOLT RE, FOR 
D€S?fTER, ST- AM) MOTm -I&, PQWER 

AlrlD n T Q N  UCTRICLLL -ONSO ONE 
2 COME RESRNDER* I2 DDICU'DESILTER, 
ONE BRMUDT W D  CIBITkm, .- BY ONE 10 HP- 
BX?WSfBN n_aEsatC -TOR, ZZST* i7SS 
RPHm SEJ4IAt ID ,blumm NaT AVfifU23LE. W D  RE6N 
OlJT BATES; MTH ERSY L Z F T  W L E S ,  Hf6H P K 5 W  
rn eORSW W'r BUN9, m m  PRESSURE RL-IIE~~ VALVES, 
EXPLOSI~  mow udmrlue, HA- hrm, . 
@RLVANXZED W R t #  WYS,  . . .FWD S&PPLE ' 

. . 

lWCTIW TANK8 n u  STEEL ~ I a N ,  
~ X I M ~ Y  LO- x 53. x 7.-  ma E~#PAR-., 
-1MTELY 10' X S7' X 7 ' .  Z 8 2  BBL W A C = ,  
m, AND' ONE -W%L SU1OO1mm CO#P- 
A P P R O X S ~ ~ Y  soo x x to., H m CAP~~~TII. .  
A p p ~ ~ ~ R c S l ' E  TOT'& .88L CRP&CZlY APPRbXIP1AF-Y 4 a m  

TbJu 6" x em HI1[80fQN I3A- ~1~ F'uH-, 
SOU& WlRBER -, m-'mY -9 .&o.w- 
- Q S X O ~ ~  m r c  M. lam AM. m= + 

X W )  P406249Qdl-ZF. =/+86. VOLT AC- ' ONE 
Q = * X  8- B ~ ~ S I O N  IW~NWI.~EN~RIPUB~?L PtJHP, SERIN- 
m @ R  19410, N ONE, 60 ** EXPtCfSIQN 
p- n_rcrrtIC HmOR, 117s m, FRRHE 40m, 13 * 
p c c ) ~ ~ l - t f ,  2301480 VULT AC ST&= AND 
I?m..w. --. 
p CrnICgu,. -0 Tim i3MM3T #Ga a===!=+ 

TWO 10 HP- XPLOS~ON PROOF UTRIC 
m m ,  z a s ,  . ~ m  m. mJD CLLdU OUT QA-, 
w y  LIFT HPNDLES, Hf P m  tlW wfim. OUT 
m, ~ x m  RELIEF V k V E S ,  EXPLOSION: PROOF 

U6mf NO, b(Rm ma afiwahltzm ~ L K  WAYS 
~m MIXING HQFm, PIPLNO, CAUSTIC HIXING BARR@-9 

SilWLfN@ R m *  



WCI.mTRNKt ALL CONSTRUCIZON, 10' X 44' X 
. 8' RPeftOXfMTELY 300 B-, ON OILFIELD S)'3b 
HfTH TWO 3- X .4" CEN1RIFUGCIL PtllSPS.. ONE HISSION 
SERIk NLmaER S, W ' L  BY UtE HP- 
EXPLOSION PRUW n m z m L  MTDR, =/a0 VO~T ac. 
ID # P 5 a e m - Z F .  ONE = X n L  W E P . ,  
0611, POMEREb Bv CE.25  HP. -ION PRMF 
m T R I C A L  IIGTVR,. 230/+&0 M L T  ClC. ID -000& 
64-LB- RUTOR CONTROLS, S T e S R m ,  POWER tASLES 
RND IIPPELfaN eahEMECTfOT8S- 



C&7'ERPILLCIR -7UR. -EL SRCR. l 2 Q O  RPM, 
+ L 5 w 2 3 0  WlLt RC. eBO CYCLt, -=I& - 
ZSOTH4SW, ssJ m- 419 KVA- -BY RATING- PDmEb 
BY CATERPI- D-353, ' R TURSO m, RADIATER. * 

CbOLEO D X m  ENtINE ON . U N f f l I E D  OILrIU SKID W I T H  
.eEuERA'IDR. -6% NlmBm? e809077, W C T .  
.-'?N4=4 ENQIt4E L S  QmPLEk W I T H  u S C I m  
'SWT D m , -  INS- m, HYDRWLTC QUVEP!OR, 
INEEqSOU. RReilD RfR STM-TVZ, , . 

cA=n-fJir2 -mR, HOD= SRER, z200 R m ,  
4&0/230 MLT AC. dw0 CYUE, SERIRL W E R  
30WSS1. 300 K h l m  ST3 KVAe STANDBY RRTINO- . - BY CRTERPILUR D-3SSI A nmm m, 
RADIA- D-' WINE ON UMITI- O I L F I U  .. 

SKIb UITH SERIAL 46B0PO1bB 
m L 6 N H m T  hlll)itBER *374 ENBINE IS W I T H '  
ALL m SHUT ~ ~ . ,  1-'rJI ElAzrER, 
HYDRAULIC ewawu~, INGERSQU MID AIR ST-, 

LHI- SWITEn f3EM. S E R I ~ L ' ~  180-297. .:WITH 
WTQR CONTROLS, -1- AND DRIVE 
UNITS, m r c m  mwms wfm wL't9, CYCLES, AMPS, . WIN ImmKERs; -M' SUB BRECU(eR P m ,  ONE 

NLMBER -74. 

m u  . 6 ~ ~ k r  UNTT.. OM TUD MI- UST& DIESEL . . 
DURINE. SmfOd, 66-23, T M I  
ELEcnut AM) MNua START, W I T H  OUIM?I aObEL.5120 
AIR Cble-9 -IAL W m  2o0201L31 I 5 T  

FROH E N G Z F . ,  ,SIZE &. 314" Jt 4.. W f T W  
' 

ClfTm3wTE POUW P R W Z D E D  IY M e  20.H.. CXPLOSIW 
pWOp m, 2S&T, I b o # l ~ 6 1 1 ~ 0 5 4 B E i d ~  
-1460 a T ,  l77S R P n m .  .RIB A I R  SUPPLIm FROH 

m ~ ,  sraD, s!!SI.AL:F~LIRBER m-, m3-T 
D R I m ,  FRQH CI 20 'W k#RUSIQN PROOF U T R I C .  
m, NM, 2S6T, 1- m r  *IP+ 
-IBIS. WE ZSO BALLON A I R  FCEtllm T M ,  ' 

RELIEF v a i ~ ,  ZW rstr I P J O R K ~ ~  PRE63URE.. 
Smf CU, NURBER 30244. CQPlPR- AR& UNITIZED f N 
-m m, ATPROXf HAT6LY LQ' X 40' X 10' - 
LK-L 5-* ) ~ E R ~ Y  m OIf4Ittb 8KIDDED -- 
C O m C T f  ON, Urn H- m m  m e  

BEST AVAILABLE DOCUMENT 



D R f U  PIPE ClERW WEl6HT COLLRRS SLWS 

INTAINED AT THE RAOMllfA 
THIS INVENTCRY N L  5 
PIE'€ SUF1MCIRY. 

- W V Y  Wbtn F?I TH?E HERW 
DiE16H.r Fa? AU;. INm 'RT TWE 

'THIS X N V E N T W  
. . IN THE S W W .  

2-+Eusy 8 R V m  SLmS 

1--..oR1IY IMSIDE BOP 

t - u w t a  KELlEY VALVE 

BEST AVAIUIBLE DOCUMENT 



HAM)LINQ tOOtS 
. -  . 

1- OF FOLEY TYPE B .-, S W L h l 6  ALL LAtC! AND 
LUO JAMS. 

1-V- nOOe 2 0  AfR--PDRIERED S A F E N  SPINNIM2 m C H ,  
RIBKT A19i LEm FtOTCIRON W I T H  eFOLLEllS FOR 4 lI2" 00 
DRILL Pf?E. - .. - .  

l*, lobrn - A m 2  BAILS. 

. . . 2 4  l a -  DRILL PIPE W R T O R S  TON RATING. . . . 

2-4 1.m DRILL PIPE W S - .  . . 

BEST AVAIUBLE DOCUMENT 



SKfOOEb CIlLfMDER TCINK, 8' X 40' JS 1O'q =PACITY 
9 o w . n  .OF b1- PUEL, . m i = . L E  ANE 
W A T D  DRY T&NK FOR M V I l ' Y  WSlE!!- 2 GEAR - 
DRIVEN, 2- x 2- ROPER FLEL PUHPS; EACH SEPRWTELY 
- B Y  a S HP. cvPr!IM F'ROaF m, mQE . 
-1S4TI 1- RR!. FrtED. FZLTEIUffi XS mRPL1- 
W FILTERIN6 -, ONE m B f E  ELET!, 
AND ONE NELSONIWINSUbf URQE WAC-rTY, HIBH V O W E  
EX- F I L m  'ONE 3 CmPRRTtlEm --, 
' UITH f A m  BASIN- TOP -TI NB U m Y  I MLET ,~~ 

INSPtCffON m, EXPUSION PROOF LIGHTNLNI?. -e 
JSffl;LOb OU HEAVY D U N  UILFfELb SKID-  . 

BEST AVAWLE DOCUMENT 



f M Z  ~ A I N E D ,  4' X Sm 1-1- CENlRf FLIGAL 
WATER.-- ~ E R I ~ \ L N U M B E R L ~ W S ,  -BYONE . 

=I D- ENBTNE, mfRf WHBER 
=1c1=. - 1023-S200, W m  
1- -1 SWEW SHUT D m ,  HYDRAULIC 

. . -s m c  FLlEt TANK* RRI)ICITDR 
-; m- ON a O I L F I E U )  SKm, WITH PUMP. 

. 

. . . . - .  dh &-. W N E R  DgNER a -!3, . 

m a s .  ~WOICITUR -, FAN-BELT DRIVEN - .  
YRTER w rn cu=uanoN,. - BY GENERAL 
m m  371, DI- MthE SPtlAt MMBER SA964BS9 - fuwm a035, U S O N  m TLUe: OFF, 
BEtt 6lJmD, EucmIc S T m .  I N n E P m m ~  R m I A m R  . 
FOR M U Y E  CzlaLmB.. 1- cum=. WYDRCIULIf -. MI'W SWEIY SHUT bbkllrlS- AIR -1- 
TCUS(,' 1 9 8 0 , . ~ .  E200,..WOIIKII'm - a? ZOO. 
PSI, HYDRO &EAL m w  V & s  
CAhCIErrY CL&L TAW, UNITIZED ON HEAW I)VN DILFIEU) 
.nrt =I). - .  . . - ,  - 

0 7. " 
. .  t 

. &ILL UM BTRW; -IN DRIVEN W I R E  LINE dl 
k001tiRQ) DY F r s  LZM( 0tL.T eEm -. w= - 
.0@499PC\, f D U f n Z O )  'CIND BY 15 WI 
-=ION PROOF. HOlUR aD/460 WLr At,. FlWHE k 4 ~ ,  
St- .-. r, rc PO- CAgl. u- . 

. w r i n  w r r s Y z p 1  W o o L Z  m w  0r-x- 
S#fD a' X 16'- W I T H  

a- x 4- st eta, H~AW rn j ~ l ~ l ~  BOX, ON O~WZSLD 
s#a, v r r # - R E I w ~  ENussa, st=- 
w-I'QAuty 'DUTY BQRK a m ,  ASS- OF U m  
P r n .  . 

. . 
RIB FmaR DUB -- : .. 

i 

BEST AVAILABLE DOCUMENT 



-r TOTALLY PtCtm.  ON OILFIEU) 
SKID. 6PPROXIRATELY 10.' X 46' X 9'. a H f A I N I N G  ONE 
I¶AsnzR.-, ONE m, WXTH SHOWER, S f W ,  . 
TOXLET- INCLUDLNG WPLIFINtES, I E m  g 

m. !Sm. RERZIGERCImRI m R S T  MUM. =. PXU Q C I B I ~ ,  am, -OR= USD . 
-6 SWPLIESI 8UFPC BEDSI DES#, E T C m  
eEHRZIIL WERT A I R  CDNDfTXONWBm 
M mATeD. EWRMC& L I M f N O  CINZ? PUHBIND 
UNITfZED THROUW SKID TO €XERI'OR. . . 

EEST AVAILABLE DOCUMENT 





APPENDIX B 

FROM ASIA-PACIFIC 

BE!V AVAILABLE DOCUMENT 



Page 1 of 5 

Mr. Mel Melaanhn 
 he ~rmsnlsr a OM ~eve~opmern Funa 
One HovdJld Plaza, 4000 Roule 66 
mnton ws, New&rsey om 

SUBJECT= Armoll WglRsfurblshmnnt Strategy 

& -d from Rutherford Oil Co., the rig soerrred to & fn srcellsnt condition fmm 
an rppear~nco. Wgn, and d@naJ equipment dendpolnt Howmr, nclthor 
maintenance mads nor oporPllng hkZorle8 were wallable 10 81d in mPlcing 8 qUntdv8 
ovahadon of the rig's modranid condbn. 

SPrbaequant &Wbd inspections rpvealed that tho d,g drilled a bt of borne, as addencod 
by war to driH pipe, mt~ry tablo, keUy spinnerl Obviously & operated under a ibrwd 
dnlonanas, rattrer than i preventatfvo maintenance. 8yetem. This 1s evidenced by tRo 
fac4 thut nwy war puts w r o  beyond toknncr tha2 wwld ham been sllounod by a 
penraW,o maintenam system; parts were bmkon (pump crowhmds) because of ladc 
of maindenants; and major componmnb (chrtoh and bull gear) were left In tho w a r n  
m n  though they w m  bmkrn ud woJd have ~ n t u % @  cauUd m w  severs damrrgr. 

A- had muoral options as re~arding r3g rehtlblrhment The extreme ends of U u  
8pEOurn wm: 

1) Haw OEM mawfaclunn and senrlca ompaniw reprlrfroplpcs all 
oorrponsnt8 to Uke-now apednCa!bnr. 

2) Do only wnaf i8 nrcruuy to gat ~nning: apply a o~tmrUa coat of pe[M 
and continuo on r torwd mafntonance *am. 

Tho op(tan would bo too exponaive In tho short run and tM sownd optlon would be 
too ewnslvo over dm. 

BEST AVAllABLE DOCUMENT 



The opWn chosen was to Mng the rig to nke-new perfotmance, rather than Kke-new 
spedclPRInm, and thsn to lrdtfate a pmventivo maintenance program to maintain bM 
desired h m l  of performance. Under this philosophy, most parts with greater than IW 
Efe mnclainfng were left in place, and many naplacement parts, while certified for the 
purpase~ intended, were not necessarily OEM pans. 

Asfa Ptldlic feels that this strategy was not only the most economical way to approach 
the job but that 1 rbsuod in a tnlshed product that reprorents very good value tor the 
money spent (as measured by replacement oost for a rig with the same cepabllties). 

Major inspedions were conducted by: 

Uetlonal Onwoll - major drilling equipment 

Stewart Stemnson - engines, generaton, centrifugal pumps, oil ampressom, 
winchee, BOP controt unit, BOP'e, and other auxiliary 
equipment. 

-lo OIMeld Inspection 
$Wh& Inc. - denjdrs, substtuctures, other load bearing members, welding, 

drill plpe, drill collars, and drilling subs. 

RobercbJohnran trstvefing equipment (blow, hook, swivel) 

M a  Plcilte personnel have had previous working expedences with all of tho above 
eomCsPurfOs. 

Aepair wndor wbdon was based on the following criteria: 

a) outstanding reputation in the industry 
b demttreled good perfomanoe and reliablfity 
c) proper csrtiflcation documented 
d) previously experienced by personnel of Asia Padfic 
6) oomgstltive pdco 

Wed bid prim, or pubbehod ptloo Uat 

Listed bobw om most of ow major vendors along &th competitors they were &valuated 
against 

, BEST AVAILABLE DOCUMENT 



Mustan~ Pow? Systems, CaerplUar 
OEM. Stewart I Steventan mom 
wWle and .nat tied to OEM. 
Stme & per man how. 

Drilling 8truare8, IOM, Petro 
Wprnortt Exchange. Roberda- 
Johnson oauld handle afiYre job and 
notretyon&dpattyaansrad0n,hodmrdr 
better Wiity, mre experlenee, prfce 
oornpmm. 

-a Eagle In8pectlon Ssrvteus, Inc. Tubompa, Baker. Eagle had much betier 
prloe8. 

St~perf~f OUfl~ld Produats, lnc QWhy OiWd PtWucI8. Grperlor mom 
mrnWWe on Dr(ce, Lo, $38,000 far 
stack w. W,000. Na ether vendor a ~ k l  
quote 6ernpoWvo)y on abck 

m9 - 
- 

Gllddon klnt Co. 

Natronal supply, Gnartor $upply. Wabm 
I 

k rs mom Indopth servima and can offer 
b 

a d  hand mfurbished equipment mthw 
thannow. 

CkilUng Stn , ! !s ,  IDM. RIg Star mom 
~maswlwlv m* provSded 
W U  mgo ef wmg mfvbe la? w 
$82,000. DrCmng Stn~chmr bfd $8Q,OtM 
md IDM bid $K,930 totwintadzing (wind 
mfb) am.. 
No competfbw. We G)t Glddm system 
bytubeat*rQ9. 
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Ea91 of thew vendors wre visited on one or mom -ions by Mel Melcon'm and 
John Pasby. To our knowledge, wlth the excoption of two occasions, they were favorably 
impressed. One occasion I8 wfth Rig Star where Mr. Melconian expressed anoerns that 
tho welding hours were excessive- 

Another issue is the fss2 of radiator a r e  replacement. This Is simpfy a pans chan-ut 
~ W W Q  where we paid the going rate for parts. The price seems high, but these am 
m e  redarom. H was surpridng to Asis PacHfo that these ooms wen corroded intemdly. 
AqparPrrtly they had been opemted wt0lout addfgon of a m d o n  inhibitor - a reladwty 
minor expense. 

Any oprarlon will ahuay8 be more efficient if done a second or third time. Welding was 
done wMk painting and ather @-up activities warn conducted. Clearly ead, interlerPd 
with tne other. Howmr, from overall time eWveness. that is, rather than extending 
operations for 5 or 8 weeks, these advities wem conducted simuttaneously wlth 
minlmlum interfemnce ahways being corrsMered in scheduling w o k  

Compared to competitive prices Rig Star's labor and materlal costs were b w  and the 
quality d their work, a8 evidenced by weld inspectione, outstanding. 

We ma)ce additional commentary about some major experme hems - 
- In order to wppon fated bad, the bent and cracked members of the 

derrick had to be 8trdghtened Forty three girdem w w  mplaced. 

Mud ?urn& - When ft was dlscoverod that the dutch between tRe toque converter 
and the pump Rad been wedged in the engagad Position, essentially by-paming 
the clutching function, some insight into the broken main crankshaft gear (bun 
gear) rn had. 

The $3,600 dutch rhould have been repaired - probably for b l o w  $1,000. One 
can only pmrume that this dilvogard for quipment damage acarrted when tho dg 
was on lem to mOtRor drilling contractor (Penwell). 

CUir Pacific+$ effor~ rw- In a mphooment cranfcshaft gear baing m c h b d  in 
an indatpondent shop for W,000 nShrr than $20,000 a8 quotod from hldonol 
Oihrvoll, the orloinal equipment manuladunr. 

- - 

l2mua!ma - ApproxlmUoly $150,000 was spent on the a w w c h  and 
armdated dhm compound. This k a nJgged assembly of sprackut8, geam, 
drsins, Bewings, urlr and IubrlcPtion members. It is the moan8 by which tho drill 
or caring strings wighing up to 606,000 pounds are mised and lowered from the 
we1 bon. Thore ir no back* up draunrvorlrs rystom, and most mpair work If dons 
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In the #eM is done WBII dnnarlly. For them reasons e x ! e m  repairs wre car-d 
out by Nabnal O i i l l ,  tho origjnal equipment manufadurar. National OiWl can 
and wUI supply ceMid mechanb and often hsrd to gel mplaosrnent parts dwld 
tidd mpeir be mmawy. thfc aen g m d y  mduoe rtg dmnm time, end il woo 

that in this inotonce the -mato 20% cost promm m p ~ @ n $ d  an 
aavbd imre~ l t t  

AB work on dkworks was done in prosenee of one or more Aoio Pacific (~PpBed 
pereennel knounr to bo experiend meahanioe. These men also functioned a8 
hdpon to Nationel L shop sorrico medranlcs, themby somewhut rp6dng o v o a  
rabor ams 

A tummy of wwlc to dramrkP will be provided with final paperwork 

etatom, - The antlro rig wil bo dependent upon wwml 
I P r s o r 0  a-1 mglm Mr powor. Diesot oupW be 

urmtdn and varying quality. Cam was tpken to avow dl dleeel engfnm and 
generators by e aerriffed mechanic. He was assisted by Asle Paciflc suppllsd yard 
hbor and upeiviud by Ash Pdlldc Dd0ng Engineering Staff. 

kkwing purchase and mfurbishment, Annoil has a wwld dass drilling rig which, ptoperiy 
mPbrt9ined. win drill eMa'ently fbr many yem. Unloss you happen upon a me Bargain, 
~ d a n a t l r n a w a f r a a m p P l o b l e r l g o t m ~ o r b r p r l o e .  

ASIA PACIFIC, IN@, 
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