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T EXECUTIVE SUMMARY

|nMarch2004asi tev is i twasdonebyIMPaCof fshoreEngineer ing( |MPac) to inspect . theKing500,afu| |y
hvdrautic wetl intervenil;;;;J workover unit' currently rigged-up at kongshavn Industri' Bergen' As outlined in

more detair in this report the rig was found.in o*q to Lxcle'itent condition]based on the visual inspection carried

"rt [V f ftfp"C and thb information provided by Od{ell'

Estimating the upcoming work program of the operator Kavara oir in the prinos and Epsilon Field in the next five

to ten years, the rig is s-uitabre'to iod varue io [n" op"r"tions. The unit is aute to fulfill the workover and infield

drilling requiremen* "Jn"" tne capacity for life weliinterventions and low head/uBD drilling'

since this rig is quite unique in set-up and operabilit{]t-Yilll-"9:ire experienced operating and maintenance

crews in the earry work phase to achieve a steep rearning curve.in the Kavara prinos operations. Basically very

few fury hydrauric units'of this size "no "p".iniations a-re avairabre on the marked; subsequently the current

r"rf"t vatue of this second-hand rig is ranked high'

Given that a comparable new build willcost approximately 2?I}^22MMUSD, the rig's present market value after

five years is quoted "i-rs.s MMUSD trinear"svli io years). s"ueiar malor eae-companies are rooking for a

similar rig right now.

one reason for the relatively high costs is it's adaptation to the N.orwegian offshore. standards and Regulations'

This however, will be to advantage of Kavala oit in oroer to get thf nJcessary certifications from Germanischer

Lloyd and on tong t"r."U-".i.'Uy ieAu.ing OPEX and at the sime time providing high safety standards'

The rig is derivered with varid DNV certificates, comprete set of spares and ail operating and maintenance

manuals
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2 INTRODUCTION

K a v a | a o i | S . A . i s a p r i v a t e | y o w n e d c o m p a n y | o c a t e d i n G r e e c e , i n w h i c h R e g a | P e t r o | e u m h a s a n a p p 6 0 %
interest. w*h Resar iiiiiriairg n"* inu".irJit?; l;h;;-filJ deveropment of the Prinos and Epsilon

concessions, Kavara oi*iri ."iimize its oiip.ir-rtion uv inntt o.i'ring ."rtl"-:Ttl*nr 
in the Prinos field'

simurtaneousry the ,Epsiron Fierd, deveroprSnt *itL "orr"nce by iristatting a new platform installation and

associated wells.

To perform the extensive upcoming work program ]n.-t!9 -most economic way and to assure continuous

oroduction, Regal petroleum decideO to purJnaS" " OO0"ff SOO rig, which, in adbition to the features already

;;il;il: has'the capacitv for sidetrack drilling'

To combine we, specifications in workover and driting on the three offshore pratforms (Prinos Alpha, Beta and

Epsilon) the modular, fully hydraulic well intervention d workover 16' Kilg 500, was bought from the Norwegian

;iilii"s ;;;ttactor odfl ell bitting AS second-hand'

rn rine with their funding procedures, Regar petroreum asked rMpac offshore Engineering to validate the King

500's Present market value'
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g OBJECTIVE

The objective of this study is to determine the present market value of the King 500. By indicating the

oquir"r"nts to a platform rig suitable for the 'Prinos' work program and the Epsilon development plans of

K;i; oit, p," King 500 wiil b! validated by evaluation of it's performance and it's overall condition.
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4 BACKGROUND

The Prinos oil field is an offshore oil field located in the northern Aegean sea about 20 km southeast of the

Greek town Kavata, f O Xm northwest of Thassos lsland. The watei depth is app' 45 meters' The existing

instarations consist of four steer jackets vitn ine Jrilring pratforms Arpha and Beta, the process platform Delta

"nJon" for the flares. The platforms are interconnected by pipe bridges'

,Alpha, and,Beta. having deck dimensions of 20 x22 m were designed to-withstand earthquakes loads from

o,zto,Ag and to rupporioiitting roads (incr. nigior r szo t. The asiociated gas of the oit production contains

60% H2S.

The completion is clual string (4 y2',3 %') with gas lift'.Kavala oil plans to- re-complete the producers for

enhanced oir recovery by ESps. At present the first tests are performed. Main objective of the production

strategy wi, be to ,"rjirii" pioductiori ano *Lrun time to cover iApEX and opEX by oir production and to get

the nei drills on stream as early as possible'

The base of the prinos Reservoir is at about 2900 m berow MSL, the average.total.well depth is (lncluding

deviation) up to 3200 , r,rro. Ail24 (1zt12l "ulir"ur" stots are drillei. The pannid infield drilling willbe done by

sidetracking the existing wells'
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S DISCUSSION

5.1 DATA

The data gathering for this ren-grt ry1 carried out g_yring the fierd visit of rMpac offshore Engineering (lMPac)

representatives from r'i"ili-i", zooq to [a"J s;, tdoa. ttt. tup"c representatives met with the Drilling

Manager from Kavala di "t O.il"ll Drilling-AS head offices in Bergen' Three visits were made to Kongshavn

lndusfri, where the King 500 was rigged up for up-grading and comriissioning before delivery to Greece'

A meeting was held with the owner of Kongshavn Industri, who designed and built the rig in 1999' To provide

information for the system under operating conditions and about field Experience, several meetings were held at

Odfiell Drilling AS, the previous rig owner'

The well intervention manager and his team, who were responsible for the rig operatio.n during the five years of

Odfiell,s ownership, *itt .o'mmisrion and op"r"t" the^unii for.a limited time after rig-move to Greece' This

commissioning and operation phase (perforrieJL, OOq"ff crew) is part of the sales agreement' A contact list is

included in section 6.4.

5 . 2 K | N G 5 0 o , H Y D A U L | C W E L L I N T E R V E N T I o N & W o R K o V E R U N I T

5.2.1 General Description & Operability

King 500

Hydraulic Well Intervention & Workover Unit

- Modular well intervention & workover rig'

- Designed, built and tested bY A/S

Kongshavn Industri-

- Delivered to Odfiell in MaY 1999'

- Maximum pulling capacity: 300 tons

(660,000 lbs) (including iacks)
- Maximum snubbing capacity: 100 tons

(220,0001bs)

- Regufar range tubular'.2 318" - 7"

- Maximum stroke: 17.1 m

Max. continuous drilling torque: 47 500

Nm (35 000lbs-ft)
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The rig is designed for operation in a hazardous area, and shall meet the requirements of the following rules

and regulations:

Appl icableacts.regu|at ionsandprovisionsforthepetro|eumact iv i ty.

DNVRu|esforclassi f icat ionofmobi|eoffshoreunits 'dr i l | ingplant(DRILL).

Health and SafetY Executive UK'

NORSOK D-002.

NORSOK Z-015

NPD Regulations.

NPDguidel inestoregulat ionsrelatedtol i f t ingappl iancesandl i f t inggearinthepetroleum'sact iv i t ies

The design of fhe unit is based on the following standards:

. IEC international standard nurnber 529' 92-505

. ISO 4406 Cleanliness of hydraulic fluids

. NS 5820 Documentation of equipment supply

The King 500 Hydrauric workover Unit is an erectric powered hydrauric workover Rig. The rig is capable of

drilting, workover "no'snrUUing operations il"i ;;; cunently Ueing conducted with a conventional draw work

type rigs. The unit nvoiau*rri rnoves me tuuurar corpon"nt" in 
"and 

out of the werbore with hydraulic rams'

which in turn provroes a very smail.operationJ-tootprinifortnis po*"rtur Rig. The Rig is capabte of lifting 300 t

by means of hydrautic .yrini"fr, and thu drilli;;;;;i; are pictbO uf or Uid down dlring pipe movement and

oositioned with an automatic pipe handling t,.i.i"ithpffS) eliminating all unnecessary safety risks'

The King is an efficient workover rig that allows all driiling and workover operations to be.conducted with a small

footprint. wth its reouleo size, ieight ";-p""k;;!n! capabifii!, inele teatyl": gr]ns down rhe costs of

transportation, "" *ail, ,"n"inGn"n"e] and make it suitJUte for platforms w*h limited space'

The Rig is an erectricary powered.hydrauric unit capabre of creating 300 ton of rift force. At the same time this

rig, can atso provide hydriulic.snubbing rig operating.with i.e. "n ii '1b,OO0 psi BOP system' The rig willwork

cover conventionar well operations, as wett is proui-de services.rno"iu"i"nted situations' This versatility will

orea*v contribute to the anticipated op","6n-oi tnis rrg. nooriionarGatures inctude the ability to handle

:ffi;;"kHitins, mitting and conventional drilting applications.

using the rig during snubbing operation eriminates the costs of kiil fruid, and reduces costs of purnping

equipment. Tne reouted iig ,i"nb rig out tir" i. "i"o an added t""trr". indse actions are typically performed

in a few days. A, steps necessary to ".09.t" tn";,g ; handred and contro*ed by means of a sophisticated

control system. rn" J;nrioiiyit"ni prouio"" i"port" df att pertinent well and rig-related actions'

The Automated pipe Handring system (ApHS) ailows the crews through remote operation to armost completely

handle this task from a safe distance. Typically only 2 men are- requirel for normai operation' The rig's custom-

designed HAW6 Srips have,lhe advantage-"i r"i"Li"ing a full i1" bore without removing slip carriers' thus

grealy speeding ,p in-"'nunOfing of large Jiameter tools and increasing safety'
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5.2.2 Main ComPonents' lnventory

Top Drive CaPacitY

- 300 tons
- Max.200 rPm

- Max. 35 0OO ft-lbs (47'5 kNm)

Easy torque

- 50,000 lbf-ft torque (appr' 65'0001!T]
islJtogetner with a standard rig tong

EquiPment containers

- Tailor-made offshore containers and

baskets
- PurPosebuiltequiPm"l:9nli'l:1;'

Hvdraulic Power units' BOP control

sYstem, Choke containers

- Designed and tested according to DNV

2.7-1
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Make break unit

- PiPe range 1 1/16" - 6"'

- Max torque 27 274fi-lbs (at 260 bar)

- Max clamp force 36 460 lbs (at 260 bar)

- Weight on wagon 300k9

- Weight as single tong 150 kg

Control Gabins and Panels

- Tailor-made control cabin and consoles

- EasY to transPort

* Ergonomic design

- Delivered with: window wiPing and

*".ning sYstem' ventilation

lron Roughneck' Elevator Slips

- SimPle and robust design

- Integrated sPinner

- lntegrated mud bucket

- Remote oPerated
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Rig Instrumentation & Controls

- lntegrated RCS (Rig ControlSystem)
tYPe

Level of automation adjustable

ComPuter controlled

- Full access to drilling data and provision

of interface
- Allows two man rig oPeration

- High safetY standard

Cables/Hoses

SYstems Provided with Plugs and 
r

connections providing easy.hook-up ano

liiconnection for rig-up and rig down

oPerations.

Cables are protected by cable trays

- Oversized junction boxes

- Unique plug system to guarantee fool-

pi"Jin.i"rnpof electrical and control
sYstem
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Hydraulic Winches on ToP Segment

- 4000 kg lifting caPacitY each

Substructures

Gontainer Deck,

Hydraulic House,

Pipe Deck

- Modutar design, container to be placed

where required

View of current substructure' to be replaced

UVlOitt"i"nt design to allow installation on

Prinos Platforms
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5.2.3 Available Capacity & Limitations

The rig is suitabre to dri, up to g 72" hores w*h the standard equipment provided. Larger hores require special

handring equipment and procedu{es. T3y outweigh the advantager oiiti cunent automated operation capabirity

and safety standards ,uu-."Gntry. within tn" oJ"ig. r*ge the-following performance can be achieved:

. Weight: 205 tons (excl' mud system)

. Maximum pulling capacity: 300 tons

. Maximum snubbing capacity: 100 tons

. Regular range tubulat:2318"-7 
"

r OPtional range tubular: 7" -1O %"

. Maximum lengths tubular (in jack): 16'5 m

. Number of main modules: 18

. Heaviest rig module: 19,5 tons

. Maximum tripping speed:450 m/hrs' With range 2'

. Power unit outPut: 2 x 600 kW

. Voltage: 690V / 50Hz (Norsok)

. Rig floor elevation (normal): 9'8 m

. Rig floor area: 39.6 m'

. Lifting capacity, pipe handler: 2000 kg

. Drill ing torque' max' continuous :36 000 ft-lbs @ 100 RPM

. Maximum rotation sPeed: 200 RPM

. Jack plate opening: 600 mm (23'62")

. Service winches, SWL: 2 x 4 ton'

. Pipe deck capacity (3%"\:5000 m/100 ton

. ToP drive torque 36 K ft'lbs

. TriPPing sPeed 450 m/hr

. Theoretically 8500 m8%" hole is achievable

. 18 main modules

. Total 56 lifts (Depends on operation)

The dri*ing efficiency requires detaired,data from we* prans. As a base case the fo*owing gpical Prinos infill

tial tr"*lcenario is assumed in the following chapter'



IMC o"=HoRE ENGTNEERTNG

5'53ff3-t No RPr-1 34s-GE-oo1

18.03.2004
Rev. B

Page 17 of 20

XINC SOO VALIDATION

WORKOVER AND DRTLLING REOUIREMENTS
5.3

- l

5.3.1 General

Aspanned,h:1:.:l:t"Hilili':"1l11*i""J#J:$i?:'tiilffi1lffi ll"i"*"l,{#L-li$#i;$:fit
i"".iT:ffi"3ff'"''il3'5i;; i"iriing."q.u-iPll'n" have to rurril tne.sp'ei5i'!q'i'"t:I: or
llplio"! 

- 
r,'tryIi:[s:, ill',:ti!|t#:ioo1i#*s ;i ea rthq uake a n d H 2s p rotection

regarding to enuronn

i:i*,r","-:r:::;ss-,lr:,*1^Jl) 
with sas rift,Kavara oir prans 19 P--c^ol3rete 

the producers for

;;ilil;il r*:"H'"yqilJ,.i;l,li^[[S:lil!i:i;i,".;;f*t*Sit]i:*$.[:"*g*on 
s'�rinss rhe un'�

easilY covers the loa

rhe current set-up is suitabre tg p",qrl:tate or the art hv-drauric workovers (l'y-o)'11':iili3!lLff3,l#

comfosite "?,1"!jfllf",::!l$,:?';;ff?filiigfpiil{lnln:f:ng"'r-'I'i"" {*;;'- e'lT '19*Yir'
workovers ".nd l,'!^ :orare the whole range of totpf"uJll't;t"t; 

*ith a high potential for future

allow Kavala t- l t t  lQ uPcte'" " ' -

develoPments'

i:** ",,.""J::::T::,.t"::t::';0"?:,:':,1oJl*S:ilJT"il:'fffi"lffii'il."J"iii*'ffi"Hi"'J:?[""1':[
to 3800 m MD' Ail';;ii;/12j available i*';i;;rtlo' rne panned infill drilllns wtt

existing wells'

The typicat side-track scenario will be as follows:

o Re_enter existing deviated wet in 9 5/g" production casing'

' Side-track at 2500 m by whip stocUwindow mitling'

' Drill new 8 7'" deviated hole'

.Turnandbu i |d in tonewhor izon ta l ta rge tup to4000m(2900mTVD) .

rorque & Dras carcuration $"rrll1,$;J""[':?"##i"#ff,13i,'lJr1i:::.fJ:$if,ff;ln':$"5lit 
to do tne

lo-u.'it "-puflin-g and torque limitations v

t

l -

l '
\

l -
l -
i

[ -

I

j

i , i
H]
tr,$1
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6.1

VALIDATION

APPLICATION / FIT-IN

The foreseen infi, dr'ring and workover programs can be fu*y executed based on the performance data

provided for this od[e, 500 rig "no "onii,is"iv"liu-ii.*i i^.p""ti* carried out by lMPac offshore
'Engineering 

GmbH'

To perform the foreseen tasks the rig needs to be provided with certain utirities (instruments air etc'' water and

fuet) from the existing platforms'

Additional items necessary to operate the rig' such as

. New sub structure (Main Skidding Frame)

. PiPe deck suPPort frame

. Interface to platfonn drilling deck

. Mud system with PTV-system and solids control

. BOPs and handling sYstem

. Drillstring

r OPen drain system

Aretobeprovidedbyothersandhavenotbeenpartofthisevaluat ion.

Due to it,s unique design this rig gffer:, additionar feature i.e. row head driting (LHD), slim hole drilling and

troush tubing rotary-oriring (TTRO). Th;;';;p"unlties wi' piouiie "oJ"o iatue to Kavara oil for future

develoPment Plans.
l
- t

Kinq 500 rig configuration with new support

ii"ti" i.-X"iala d ri llin g P latforms Alph a/Beta

- The unit mounted onto the main skidding

frame cantilevering beyond existing top

sides (Drain sYstem required)

- Deck crane to be installed to lift 25 to 30 t

anO reacft to land top section of rig

- Shakers to be integrated in pipe handling

deck sub frame

system to be arranged on platform
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6,2 NEW BUILT

rMpac did receive budgetary ,1"^rr?1.":*m the rig manufacturer Kongshaven rndustri. In 2000 the company

l""t UiOOitg a similar rig- for the cost listed hereunder'

King 500'

Wetl lntervention Unit

Module 01

Module 03

Module 05

Module 06

Module 07

Module 08

Module 09

Module 10

Module 11

Module 12

Module 13

Module 13.1

Module 13.2

Module 13.3

Module 14

Module 14.1

Module 14.2

Module 14'3

Module 14.4

Module 15

Module 15.1

Module 15.2

Module 15.3

Module 15.4

Module 16

Module 17

Module 18

Module 19

Module 20

Module 21

Module 22

Module 23

Sum

Module 24

Module 25

NOK

3.532.600
3.460.000
4.962.000
2.356.000
4.356.000
4.822.O00
7.260.000
2.654.000
5.630.000
3.650.000

3.950.000
4,120.000
5.260.000

4.450.000
4.450.000
3.850.000
18.760.000

345.000
1.650.000
4.560.000
2.250.000
6.245.000
3.950.000
3.450.000
4.650.000
0
0
1.850.000
0
116.472.600
5.823.630
200.000

401.766 510.835

393.509 500.337

564.333 717.535

267.950 3r''0.692

495.412 629.904

548.411 697.290

825.687 1.049.840

301.842 383.784

640.306 814.132

415.118 527 '812

449.237 571.194

468.572 595.777

598.225 760'628

506.103 643.497

506.103 643.497

437.864 556.733

2.133.594 2.712.809

39.237 49.889

187.656 238.600

518.613 659.403

255.895 325.364

710.250 903.064

449.237 571.194

392.372 498.891

528.849 672'414

g 0

0 0

210.402 267.521

g 0

13.246.545 16.842.637

662.327 842.132

22.746 28'921

13.931.619 17.713.690

EUR
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Riq supporl frame

Cylinder housing module

Mast

RCS

Pipe handling arm

Top drive with dollY

Jacking system

Top mast with winches

Pipe handling deck

Stips 6 stk

Hydraulics
HYdraulic Power unit 1

HYdraulic Povler unit 2

Fietd instrumenlion hvdraulics

Diesel generators and electrical sYstem

Oiesel qenerator 1

Diesel generator 2

Electrical system & MCC/LER

lnstrument , steering system

UtilitY equiPment

EasV torque

Elevator

Roughneck

Stand PiPe manifold and mud house

Skid frame

Additional skid frame

Power tong

BOP control syslem incl hoses

Mud lacilities

Engineering

Commissioning

Altemative Proposals

Builde/s all risk insurance 5%

Transport insurance

Totat 
122.496.230

'Quoted prices as per year 2000 bY manufaclurer Kongshaven lndustri

(Exchange rates 1 NOR = 0.1 13731 EUR = 0'144606 USD)


