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PREFACE

This cost report has been put together upon the coampletion of the
TCP 2 Campression project, July, August 1981.

The figures‘ presented are actual, based on invoice payments. The
intention of this report has merely been to present a cost summary
of this project, without trying to make a thorough explanation as to
why and how events have influenced the project cost.

In order to work with unified cost-data MNorwegian kroner (NOK) has been
used as a unit. Whenever necessary currency conversion has been
done according to the fixed project currency conversion figures

(Appendix A).
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1. INTRODICTION

1.1. Compress;on facilities on TCP 2
platform

1.2, Budget development.

1.3, Cost and Budget development.

1.4, Total project develorment.

1.5. Supply by nationality.

l.6. Principal contractors.



1.1. COVPRESSION FACILITIES ON TCP2
PLAFORM

—_—

A general description of the TCP2 Compression facilities, included
a flow chart and area view as given in Frigg Field TCPZ Compression

final report - design synopsis vol. 1.



1.2, Budget development and overall

schedule

A graph attached shows the overall development of the TCP2
Compression budget. The budget was revised twice a year,

spring and fall. The budget issued 1975 is shown here in

the overall presentation, however, in regards to both content
and budget split it is not comparable with the later develop-

ment.

At the bottom of the graph budget split development is showing
only the major budget items: Engineering, main equipment, bulk
eguipment, construction and Hook-up. For further details on

this see next 'table.

The overall schedule is attached. The engineering is not showing
the time spent on Trouble Shooting diagramme work, Procurement
schedule only covers the major eguipment skidding, Bea transport
and lifting lasted approx. 2 months, whilst the actual lifting

tock less than 1 week.

Commissioning and Start-Up continued after July lst 1981, but

was covered by other budgets.
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1.3. Cost and budget development.

The attached curves show the development in terms of commitment,
cost (invoices paid) and the overall budget. For practical reasons
these curves start spring 1977.

The camnitments were recorded as the orders were placed, similar

with any revisions to the orders.

10.
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COST AND BUDGET DEVELOPMENT TCP-2 COMPRESSION
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1.4 TOTAL PROJECT DEVELOPMENT

The following graph shows the phase lag in time between
engineering procurement, construction and heook-up. All

curves are based on percentage of final monetary wvalue.

The engineering curve is here consisting of several
phases: (Where engineering contractor (KE/TP) was parti-
cipating)pre-engineering, detaill engineering, procurment,

vard supervision and hoock-up.

The procurement curve comprises procurement during con-
struction, onshore =- offshofé'and some extent Commissioning/
start-up. This curve is based on orders placed and there-
fore not works value, which is the cast for the other curve,
which is the case for the other curves. Most equipment was

delivered during construction onshore 1978 - 1979.
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14.

1.5. Supply by nationality.

The attached table in based on actual currency payments and shows
an overall supply by nationality.

However, in same cases the physical supply may reflect a different

canposition.



SUPPLY BY NATTIONALITY

COUNTRY AMOUNT ) PERCENTAGE: 1
NORABY NOK 1.033.485.586 80

FRANCE FRF  153.884.821 14

usa®! USD  10.839.101 4

GREAT BRITAIN  GEP 1.862.691 1.5 |
GERMANY DEM 1.206.079 0.1 2)
NETHERLAND NIG 1.100.095 . 0.1 2)
BELGIUM BEF 3.824.564 0.1 2)
TTALY ML 10.673.. 209) C0 1 2)/

——

OTHER (SWEEDEN, 5
DENMARK)

16.965 0.1 2)

1) Based on invoice reccords, but converted at a fixed currency rate,

for exchange rate history see appendix 3.

2) Less than 0.1 %

3) Include Japanese campany: Sumitomo USD 645.113



DESCRIPTION

EQPUIPMENT :

Turbines
Compressors
Turbines
Generators
Emergency
Diesel
Fuelgas
package

CONSTRUCTION:
Yard I

Yard 2

Yard 3
Transport &
lifting

Hook Up and

cemmissioning

1.6 PRINCIPAL CONTRACTORS

»”»

MAIN CONTRACTOR

- ———

ENGINEERING

KE/TP
KE/TP
KE/TP
KE/TP

KE/TP

KE/TP

KE/TP
KE/TP
KE/TP

HEEREMA
E.A.NM.

ls.

CONSTRUCTION VALUE MILL. NOK
UTI }
ACB 83
STAI. LAVAL }
ASEA: 33.6
SACM 1.8
ACB 9
SBV-ORKANGER 176
OIS~KRISTIANSAND 21.7
0IS-GRIMSTAD 20.4
HEEREMA 20
UIE NORGE

209.5
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ENGINEERING

2.1.

2.2,

2.3.

2.4.

2.5.

2.6.

2.7.

"

Engineering contract summary.

Main engineering contractor:
KVAERNER/TECHNIP contract sumnary.

KVAERNER/TECHNIP contract summary.

KVAERNER/TECHNIP - Manhours and
payment surmmary.

KVAERNER/TECHNIP vearly payments
and ratioces by company.

KVAERNER/TECHNIP split in payments,
manhours, escalation and reimbursable.

Engineering effert.
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2.1. Engineering contract summary.

The term engineering here is used with broad reference in that,in
the following list, all companies that have carried out engineering

work, are listed.

The main engineering contractor is KVAERNER/TECHNIP PRODUCTICN joint
venture (KE/TP). For this reason most of cost studies are concentrated
on the KE/TP - contract.
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21.

2.2 MAIN ENGINEERING CONTRACTOR:
KVAERNER/TECENIP CONTRACT SUMMARY

This main engineexing contract was vrlaced with a joint venture

between Kvaerner Engineering {(Oslo) and Technip Production (Paris).

The design work started in 1975 and was concluded in mid. 1980 (1).
After 1979 the contractor performed follow-up work in addition to
the work on the trouble shooting diagramme. Outside the mere
engineering services the contractor also provided supervisors

during the construction work both onshore and offshore.

Apart from a lump sum QIK,26¢1nﬁil.) rhase the contract was hased

on reimbursement unit rates.

Work location was to begin with in Paris then in Oslo, but was

later moved to Stavanger.

COST SUMMARY :

MANHOURS MILL. NOK
Design engineering 2): 524932 137.6
Procurement and inspection: 74110 15.2
Construction supervision: 89361 22

(1) From a contract point of view the engineering work has ended

in December 1279 (end lump sum work)

{(2) Including Hook-up preparation



22.

As regards to the split by discipline, the approximate per-

centages are as follows. {Including the lump sum work) .
Management b 22%
Sructural 123
Piping 183
Electrical 10%
Instrumentation 15%

Drawing preparation 10%
Hook-up preparation 6%
Other 7%

- The split between onshore/offshore construction supervision
is 80/20 <

- The split between specialist and draftsman was 50/50

1) Management included:

Detail design management
Procurement
Yard supervision

Cost control assistance
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2.3. KVAERNER/TECHNIP contract development.

The ofiginal contract was signed back in 1975 outlining the scope

of work.

Amendments 1 and 2 were for change corders whilst amendment 3 covered

procurement fee.

A major revision was carried through the amendment 4, also covering the

lurp sum agreement.

Amendments 5 through 9 covers rate adjustments.

The attached summary gives further details to the above.
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2.4. RVAERNER/TECHNIP manhours/pavment

SUIMmAIS . ..

The first attached graph shows the total summary of manhours based

on invoiced data. As no manhours were given for the lump sum agreement
an estimaticn has been done, based c¢n average unit rates for each
campany. (Approx. 120.000 hours).

The second graph shows the works value development over time by each campany.
For currency conversion TP-value is converted to NOK value at a rate
of 1 FRF = 1,20 NOK. Here the total work value includes manhours,

escalation and living allowance.
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2.5 KVAERNER/TECHNIP YEARLY PAYMENTS
AND RATIES BY COMPANY

The attached table shows a summary of manhours and payments
enabling this average unit rate to be extracted for each

company.

The hours resulting from the lump sum agreement are esti-
mated.

Within these total figures lie the hours and nence the value
of the construction supervision assistance. In particular
rates for 1980 is affected by the offshore agreement, signed

to in addendum 6.
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2.6. KVAERNER/TECHNIP SPLIT IN PAYMENTS,
MANHOURS ESCALATION AND REIMBURSABLES

Attached 2 graphs (one for each company) are showing the work value
split in direct manhours, escalation which is based on manhours and
finally the reimbursables. The later here includes special living

carmpensation as the team was moved from Oslo to Stavanger. Travel

expenses also fall into this category.

Following the signing of amendment 4 to the contract, the escalation
was realined. Starting with lst quarter 1979 base index was 4th
quarter 1978, and the basic rates were "lifted" up.

.~
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2.7. ENGINEERING EFFORT

The scope of work has been given under chapter 2.3. based on the

contract. The final status is that this has been generally ful-

filled by the contractor except for operating manual and cathodic
protection study which have not been done.

1)

Outside the issue of drawings 1) and special studies the con-

tractor has assisted EAN management with the supervision of on-
2)
Most of the equipment was procured by the contractor on behalf of
EAN.

shore/of fshore construction {project services contractor}.

Any comments as regards to the overall productivity are impossible.
However, one should keept in mind when trylng to assess this point:
The Offices were located at 3 different places, 0slo, Paris and
Stavanger. At one point in time the whole team was moved from
Oslo to Stavanger.

The limited degree of specifications that were available at the
early stage of the project, after all the Frigg Field started pro-

duction in 1977.
1) Summary of drawing and reports

NO. OF DRAWINGS APPROVED FOR

DISCIPLINE CONSTRUCTION

General 101

Piping 109

Structure 349

Heat and wventilation 45

Electrical + 257

Instrument 417

TOTAL 1 278

+)  One drawing number covers several sheets, total sheets: 6 418,

vendor drawings excluded (2 711)



2)

Several reports/studies were issued throughout the period, main

reports:

-~ Dismantling report
- Vendor data books

SUPERVISICN PERSONNEL

Fhase No of pecple man months
Procurament 10 103
Yard 1 12 164
Yard 2 84
Yard 3 43
Hook up 15 117

43.



3.1.

3.2.

3.3.

3.4.

44.

EUIPMENT

Total equipment value

Sumiary by nationality and cost code

Vencdor assistance

FEquipment list by nationality
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3.1. Total equirment value.

The attached graph shows the placing of orders for equipment in time.
Most of the equipment has been delivered to the yards during the
construction rhase late 1978 and 19792,

Also included in this curve is the offshore vendor assistance when

camissioning the equirment and during start up.

The exchange rate conversion is done according to the project fixed

exchange rates.
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3.2. Sumary by nationality and

cost code.

The first table shows the composition by nationality based on country
of crigin. The fiqures here most not ‘be compared to the overall supply

by natiornality, chapter 1.5., as the later refers to the overall project.

Second part of the first table is the overall summary by cost code. 7. detail
of this summary follows on next table. The appearant difference between
cammitted and final cost is that the cut off date for this report was
before all invoices had been processed. Mostly this reflects offshore
vendor assistance. (See chapter 3.4. on vendor assistance)

Most of bulk equipment was supplied onshore, whilst same offshore during
hook-up. However, during the hook-up and coammissioning phase a new

bulk equipment cost code was opened, not shown here. Basically the

bulk equipment supplied during this later stage (and ccovered under a
seperate cost code) was of a consumption nature, and therefore not

part of permanent installation. No doubt same bulk emuirment could

in this context have been recorded under the wrong account.



SUMMARY OF MAIN EQUIPMENT

48.

BY NATIONALITY
NATIOMALITY VALUE (NOK) %
Norwegian companies 109 639 841 78 44 .80%
French companies 58 815 196 16 24.03%
American companies 56 308 521 31 23.01%
Britich companies 15 712 216 72 6.42%
German companies 2 609 305 38 1.07%
Duch companies T 229 363 53 0.50%
Belgian companies 338 753 37 0.14%
[talian companies 73 965 28 i 0.03%

TOTAL 244 727 163 53 100 %
BY COST
COST TOTAL FINAL COST
CODE DESCRIPTION COMMITMENTS FORECAST %
Ti Main eguipment 170 312 063 55.45% 162 120 000 63.40%
T1A Turbo compressor 86 059 024 33.58% 83 000 000 32.46%
118 E1. Generator 34 518 589 13.47% 33 600 000 13.14%
11¢C Pumps 14 484 378 5.65% 14 200 000 5.55%
11D Exchangers 6 940 230 2.70% 6 000 000 2.35%
T1E Drums /tanks 3 891 246 1.52% 4 000 000 1.56%
11F Packages 24 418 596 ° 9.53% 21 320 000 8.34%
12 Bulk equipment 85 9390 764 33 55% 93 593 000 36 60%
12A Piping 40 126 843 15 6614% 42 500 000 16.62%
128 Electrical 18 005 720 7.03% 20 000 000 7.82%
12C Instrumentation 16 566 466 6.46% 20 000 000 7.82%
120 Steel supplies 6 641 109 2.59% 4.493 000 1.76%
i2E Miscellaneous 4 650 627 1.81% 6 600 000 2.58%

TOTAL 256 302 827 100% 255 713 000 100%




LIST ALL MAIN ORDERS / COST,CCODE

49,

oy TOTAL FINAL COsT - ] TQTAL TINAL
z ! { COMMITMETS | COST FORECAST copg | PESCRIPTION | COMMITMENTS | COST FORECAST
!
it
1lA ; TURBC QOMPRESSOR 86059024 83000000 jaky MARINE DECK CRANE 3631507
. Gas turbines 59312691 * | Preumatic hoists 396630
Gas OAPressors 26623916 Erergency shut down syst. 215495
Miscellameous 122417 Maintenance trolleys 160650
1B EL.ZNERATOR 34518589 33600000 TOTAL | MAIN BQUIRMENT 170312063 162120000
. 2'gas turbine A2EE0S8A0-
. Gererator sets 32650535
| Emergency diesel gen.set.| 1831464 122 | PIPDNG 40126843 47500000
| Miscellaneous 56590 axial flow piston 818300
11 ! PuMPs 14484378 14200000 Carbon steel globe
| Fresh water/teg. coling valves 2" & larger 202020
' pump 1094591\ Carbon steel butterfiy
\ valves 281447
. Sea water cooling pum 5251658 Butterfly valves with
- Wash down pump 1203215 ! achaters 174640
Fresh water utility pump 284325 } ‘ Welded high pressure
| - steel pipe 542452
Diesel hydraulic driven
| fire purps with package 2479932 / High pressire fittings 245395
- Miscellaneous 221922 : High pressure fittings 423670
1iD EXCHANGERS 6940230 6000000 | High pressure fittings 501506
Plate heat exchanger 5055063 High pressuve fittings 212480
Tabular heat exchanger 1869000 High presswre fittimgs 192008
Miscellanecus - 18167 N Ball valve with actuaton 5029096
[V .
ML 7 Carbon steel bass valves 168678
1lE  DRUMS/TRNKS 3891246 4000000 Minimum flow by pam ® 350400
Vessel separatovs 2177398 Flat swing check valve 210600
old vent K.O0.dmam 175800 Sea water piping 9899751
Sea water strainers 401088 Seaml steel pipe 141722
Miscellanecus 130960 Hich presswe transition
) . pieces 429408
1IF FRCHAGES 24418596 213200000 Spring hangers and
Fresh water maker 1122209 accessories 113671
" Platform hydraulic Studbolts and nuts 338095
eontroll system 2083422 Carbon steel fittings 758454
Alr compressors 1996744 Carbon steel pipe 537073
Feligas heaters/fuel gas \ R
Flanges for high
packaces 068812 pressure piping 1227582
: a3 o
Air condition system 363762 Steinless steel fitti 139382
Ventilation system 1311289 Seamless steinless stee
Halon 1301 system 844130 pipes 195015
Deluge valves 162250 Seawater rejection shaf 4535480
Cold vent extinguishing “ High pressure elbows 135193
i 218900 - Orifice flanges for
2307991 HP 26" pipes 124726

' Maintenance hoists




LIST ALL MAIN ORDERS / C(OS3T CODE

50.

. i
ggié; DESCRIPTION comﬁ?gaéTs COSTség;éCAST | Cooe | pESCRIPTION CoMMITHENTS | COST FoREcacn
|
12A iF]aﬁgges HP pipes 162 801 12C Fire detection system 952 782
EStudbolts and nuts 160 649 Prgrammable units 891 108
| Cable ladders in 3.5. 488 577 Fuel flow metering system 236 110
{Stainless steel fitting 301 437 Gas detection system
iBal valves 280 680 Stal Laval 220 284
%Ca*bon steel fittings 172 a9 MSICELLANEDUS 2 546 804
;MESCELLANEOUS 8 157 155
”
128 | ELECTRICAL 18 005 120 20 G600 000 120 STEEL SUPPLIES 6 641 109 4 493 000
Trans former 650 410 Steel plates 3110 584
‘High voltage switchboard 3 879 323 Steel material 686 437
Low voltage swithboard 3 614 995 Stainless steel c¢ladding| 1 144 145
Eletric cabels 3 B22 235 Supply of structual steel 494 385
Static autonomous supply ) Steel profils for
units 2 505 521 pancalus 559 007
ELightning Junction boxes 217 734 MISCELLANEQUS 557 550
Socket outlets 24V 234 651
Emergency 1igating fittings 890 672 126 | MISCELLANEOUS 4 650 627 § 600 000
lLightning fittings 258 518
1Floodlight fittings 130 183
iHook up junctin boxes 255 097 TR | BuLk equipwent 85 990 764 93 593 000
| MISCELLANEQUS 1 546 381 ) )
1
12¢ ElﬁijUMENTATIDN 16 566 466 26 000 000 -
;Berger petrochemical type
| thermometer 42 855
"Pressure switches 150 394
‘Annubar specialflow element 298 932
. Level switchers i 344 700
-Foxbore instruments 531 521
Control valve 349 196
Analog panel instruments 231 145
Straight vane 189 852
Flow and pressure trans-
mitters 349 602
‘Safety relief valves 222 1%
‘Tubes 890 981
“Instrumentation cables 2 657 058
:Local controller/recorder | 11 721
Gas detection system | 1010 424
Blow down valves . 531 108 .
Pneumatic piTot valves 133 510

Controll paneis and
cabinets

3 678

560
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3.3. Vendor assistance.

"

The following list shows the vendor assistance rendered during onshore,
offshore construction and cammissioning/start-up phase. During the
installation of certain equipment onshore same vendor assistance was
rendered over a longer period (ref. Stal lLaval, ACB) these hours are

not shown here.

Same equipment was ordered with offshore assistance as an option to the
order. However, in most cases separate orders were placed in order
to cover this particular service.

The total amount of hours shown here and based on arvroved time sheets
are 17500.

In addition to these recordings an additional 3000 hours offshore
assistance has been included in the last budget revision. This means
that the total vendor assistance can be put at 20 000 hours at a
approximate value of NCOK 7.5 mill.



SUMMARY OF VENDOR ASSISTANCE

52.

Vendor name Total hrs Total amount
A.C.B. 2400 1.007.429
MARKEM 3500 450.119
JAMES SCOTT 4300 747.660
NCRSK VIFTEFABRIKK 263 78.920
U.T.I, 3050 832.146
E.SUNDE 84 25.145)
F.MOHN 138 41.280
STAL LAVAL 2800 926.200
DOWELL 44 (Days) 944,241
K.IUND 12 3.600
MARTTIME SERVICE 61 9.150
NUCVO PIGNCNE 276 120.336
EGA 6 (Days) 24,600
THUNE EUREFA 4 (Days) 7.935
OTHERS 648




53.

3.4 . Equigment list by nationality.

The following list 'is a further detail of the list shown in chapter 3.2.
Under the ncrwegian supplier, Nyland Verksted, Oslo are listed as the
supplier of 2 gas turbine generator sets. However, during 1980 it was
decided to close this campany and all responsibility and further
dealings on this matter was done with Stal Laval (Sweden).

Norwegian companies

Vendor Value (NOK) Description

A/S Telesystemer 952,782,- Fire detecticn system

Aspelin Stormbull 1.839.829,- Supply of structual steel

Cock 222.218,50 Safety relief values

EGA 7.709.813,- Frmergency shut down system,
high/low voltage switchboard.

Frank Mchn 2.479.932,- Diesel hydraulic driven fire
pumps .

HAEB 1.720.544,- Emergency lighting fittings,
socket outlets.

Holta & Haaland 599.797,- Hook-ur juncticn boxes

Kongsberg 16.321.442,~- Gas turbines

Lindflaten 5.251.657,75 Sea water cooling pump

Maritime service 1/S 4.779.780,~ Sea water rejection shafts,
cold vent. K.O. drum.

Nife 2.575.521,~ Static autcnomous supply units
incl. tests.

Norsk Hydro 5.762.982,- Platform hydraulic control
system, contrcll panels and
cabinets.

Norsk Kabelfabrikk 6.473.292,25 Elect./Inst. cables

Norsk viftefabrikk 1.875.051,55 Ventilation system

Nyland Verksted 36.282.041,91 2 gas turbine generator sets,

marine deck crane.
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Norwegian campanies (cont.)

Vendor Value (NOK) Description

Remateriell 1.217.114,54 "Carbon, steel, flanges, fittings.

S.Munck 2.307.991,- Maintenance hoists

Solberg Andersen 349.,196,~ Control valves

Stal Laval (ref. Nyland

Verksted) 1.196.943,- Offshore assistance on gas -
turbine generator sets.

Stavanger Igrhandel 1.135,245,- Seamless steel pipes.

Sunde 1.063.030,- Halon 1 301 svstem

Thune Eureka 5.233.060,~ Sea water coolings pumn, fresh

water utility oumns,
Others: 2.290,578.28

Total norwegian camp. 109.639.841.78

T

French companies

Vendor Value (NOK) Description

Alsthom Atlantic (A,A) 19.471.728,15 Gas corpressor, water hammer
study.

ACB 9.068.812.86 Fuel gas heatexchangers/fuel gas
packages.

Airoil Francaise 3.177.398,17 Vessel separators

Allen Bradley 891.108,- Programmable units.

Auxitrol 410.794,80 Filter regulator.

Beck Crespel 498.744,69 Studbolts and nuts.

C.E.M. 650.410,80 Transformers

Creusot loire 1.86%.000,~ Tubular heat exchanger.

Dresser - 1.094.590,80 Fresh water/Teg. cooling pump.

GEC Elliott 531.107,93 Blow down valves.

Georgin 210.682,80 Pressure switches

ICARE 1.230.708,~- Gas detection system

Mapegaz 5.283.192,- Carbon steel ball valves, ball

valves with actuator.
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French camanies (cont.)

Vendor Value (NOK) . Description

Metravib 853.012,80 Vibration study of the comp.
Poirier Pauze 396.630, 34 Pneumatic hoists.

Profilor 1.133,145,25 Stainless steel cladding.
SAM 1.831.464,- Emergency diesel generator set.
Societe Toclartois 488.576,90 Cable ladders in S.S.

SEM 745,551,12 Stainless steel fittings
Usinor 3.110.583,60 Steel plates

Worthington 1.996.743,60 Alr campresscrs.

Others 3.871.209,55

Total french camp. 58.815.196,16

British capanies

Vendor Value (NOK) Description

APV international IT. 5.055.062,88 Plate heat exchanger
Daniel industries IT. 236.109,60 Fuel flow metering system.
YIM 9.899.751,06 Sea water niping.

Oters 521.293,18

Total british camp. 15.712.216,72

German campanies

Vendor Value (NCK) Description

z.0.C. - 1.515.109,06 Flanges for high pressure
riping.

Gullichsen 890.981,07 Tubes.

KSB 203.215,25 Wash down purnm, sea water cooling
pumps

Total german coup. 2.609.305,38




American companies
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Vendor Value (NOK) Description

AQUA CHEM 1.122.208.50 Fresh water maker

U.T.I. 50.247.915,34 Gas turbines and vendor ass.
Others

Total american camrp.

Japanese campany

Vendor Value (NCOK) Description
Sumi tomo 3.386.842,- Welded high press steel
nipes.
Total Jjapanese comp 3.386.842,~-
Dutch companies
Vendor Value (NOK)} Description
Carpenter & Patterson 113.671,08 Spring hangers and accessories
Giant BV 225.370,04
Mock Veld 818.300,- Axial flow piston check valve.
7.0.C. 72.022,41

Total dutch comp.

1.229.363,53

Italian company

Vendor Value (NOK} Description
Italian company 73.965,28 Welded steel pipes
Total Italian comp. 73.965,28
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4. Construction.

4.1. Contract summary.
4.2. Yard construction - works value.
4.3, Comparison initial to final wvalue.

4.4, Ratios
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4.1. CONTRACT SUMMARY

Construction was carried out at three different yards:

Yard 1: Spie-Batignolles Vigor, Orkanger
Yard 2: Pygrey Mekaniske Verksted, 0IS, Kristiansand
Yard 3: Nymo Mekaniske Verksteder, 018, Grimstad

Contracts were placed Spring 1978 and work on all 3 yards was

completed Spring 1980.

All contracts were based on lump sum, but alsoc including unit
prices, such that change orders .could be included. Monthly pay-
ments were based on monthly physical progress. The progress

measurement was based on a point system.

Change orders were issued along with the work and price settle-
ments were negotiated and settled in each case. Claims that

arose out of this method were settled by way of a final all in-
clusive lump sum payment. This is true for most of the cases,
except for Yard 1 during the Autumn of 1979. Events had led to

a rather large increase in the Scope of Work such that claims had
reached almcst 100% of the original contract price. At the end of
October 1979 agreement was reached of total lump sum for all work
done up to date of NOK 81 million pluss a bonus of NOK 5 million
pending completion date. After this settlement all remaining work

was done on reimbursements.

Final price summary:

Yard 1 Modules 30, 31, 32,and 33 NOK 176 045 000 1/
Yard 2 Pancakes 40, 41 and 44 NOK 21 720 000
Yard 3 Pancakes 42, 43, 45, 63-65 NOK 20 407 000

1) 1Including a 15% French francs payment
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4.2. Yard construction - works wvalue

The attached graph shows for each yard the per cent complete

based on works value versus time.

Generally all payments (and hence invcoices) were tied up to
the latest agreed % progress. However, claims were kept out-

side this progress measurement systemn.

Yard 1 had a french francs payment condition which for the
purpose of this curve has been converted according to project

rates.
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4.3. Camparison initial to final value.

The attached table makes a campariscon discipline by disipline for each
yvard in texms of value.

Generally most of the increase must be seen as a result of change orders.
But some of the increase is also a "carry over effect" in that certain
activities were delayed in time. In this regards the very severe winter
1979/19380 was effecting the work at Orkanger.
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4.4. RATIQS

Table 1 shows the overall ratios between payment and hours in
each discipline for each vard.

The total wvalue is inclusive all settlements made in regards

to claims etc. However, the recording done by each yard shows
that some disciplines are put together, i.e. insulation and HVACI)
yet on other key items such as yard staff in the case of yvard 2,

3 no recordings were carried out.

Table 2, page 1 and 2, contains several ratics between NOK value
and some common criteria of measurement. However, in some cases
ratios do not reveal the "true picture” for example, looking at

structural, vard 2 spent on average 122 hours/ton whilst yard 1:
171 and yard 3: 142. But in these figures the degree of comp-

lexity in structure is not reflected.

Similar arguments could also be valid for other disciplines.

l) HVAC =~ heating ventilation and airconditioning
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TABLE 2. RATIOQS ”
i SUBJECT RATIO YARD 1 YARD 2 YARD 3
' INITIAL FINAL INITIAL FINAL INITIAL FINAL
STRUCTURAL
Main Weight(t) 1 456 317
Structure Manhours 33 380
HRS. /TON 105
Secondary Weight{t) 92 15
Structure Manhours 1230
hrs/ton 472
! Qverall Wight (t) 1 458 332 316
Structure Man hours 100 653 264 223 40 610 44 963
HRS/TON 171 122 142
Contr. cost | KNOK 15 100 37179 3 550 5 807 1 8¢ 4 330
Cost KNOK/TON 26 18 14
Hourly cost | KNOK/hrs 1490 142 96
Weight% to
i total dead o
" weight ¥ 43% 47% 34%
% value to
total cost
of prod. hrg| % 34.7% 38.4¢
EQUIPMENT
Total weighf Tons 930 382 113
Man hours Hours 14 691 13 228 10 500
Hours/ton Hours/ton 13 27.
Contr. cost | KNOK 2 204 2125 140 1 509 210 1012
Cost KNOK/ton 23 3. §.9
% equip. to
total weight % 26% 19%
% valug to
total cost g
prod. hours!{ % 5.14 1.7¢
PIPING
Piping weitht Tons L) 860 8.5 19 72 112
Total man hr Hours 75 320 209 240 11 520 36 000
Hours/ton Hours/ton 117 240 413 320
i Contr. cost| KNOK 11 300 43 059 150 723 2 220 4 234
Cost KNOK/ ton 17.7 51 17.6 38 30. 43
Hourly cost | KNOK/hrs 206 i 69 134
% piping to
total weitht] % 24% 14%
% value to -~
total cost
of productive .
hours % - 25.9% 30.4%
It
;
B




TABLE 2: RATIOS (CONT.)
r( SUBJECT RATIO YARD 1 YARD 2 YARD 3
INITIAL FINAL [NITIAL FIRAL IHITIAL FINAL
INSTRUM. &
ELECTRICITY
Weight Tors 2 606
Man hours Hours 50 004 132 230 58 033 25 000
Contr. cast| KNOK 1 500 22 214 2 Q20 7 88C 130 2 870
Hourly cost| NOK/HRS. 168 136 115
Value of to<
tal cost of
productive
hours % 8.1% 6.9%
Cable pulling Meters 68 B840
PAINTING
Estimated USE 20m2/ Steel 31260 Steel 8 180 Steel 6 300
ton struc.Pip- 36 300 iPip- Pip- 8 000
ing 1380 ifg * 182 7105 |ing 840
Tank 100 Tank 800
CONTR. COS KROX 2 3070 10 102 770 1 545 690 2 796
Price per NCK/m 92.4 278 g1 222 89 i72
Contract
price for 2
add. paint.| NOK/m 143.5 154 154
TOTAL MAN
HOURS Hours 20 438 71 650 6 200 11 865 18 000
Painting
efficiency % 60% 80% 60%
Est. prod.
hours 42 99¢ 9 332 10 800
Cost per hour NOK/HRS, 150 234 124 166 155
Cost per
ton total
wight NOK/TON 4 2 5
Cost per to .
of structu NOK/TON 9.5 4.8 9.4
Paint.perfof mS/hrs 0.85 0.9 0.75
nrs/m° 0.6 1.95 0.7 1.3 2.25
¥ vailue to
total cost
of prod. hrg % 7% 10.3%
EAN supery.! Hours 65 500 29 971 20 112
TOTAL HOURS | Hours 862 431 161 125 163 500
% EAN SUPER4
VISION TQ
TOTAL HOYRS| % 8% 18.6% 12.3%
i
i
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5. TRANSPORTATION

5.1 Logistics
5.2 Flotel

66.
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3.1 Iogistics

All transpcert of equipment to the platform during offshore was done by
supply vessel.

The contract for this transport service was signed with Solstad Rederi.
During the most hectic period of the hock up work the vessel was comr
pleting almost one round trip every second day. However, in terms of
cost the daily rate was around NOK 15 000 (later revised to NOK 18 000) .

For personrel all transport was by way of helicopters. Helicopters are
operated by Helicopter Service and monthly costs for this service was
allocated the project account, based on the passenger list. The total
nutber of pecple transported in connection with the T(P2 Campression —
is shown below, together with the total cost.

JUNE 80 745 SEATS NOK 1 173 459,-
JULY 80 1 258 " "1 981 494,-
AUG. 80 1122 " "1 767 214,-
SEPT. 80 1 015 " . " 1598 625,-
OCT. 80 783 " "1 233 225,-
NOV. 80 620 " " 976 500,-
DEC. 80 526 " " 828 450,-
JAN. 8l 474 " " 793 950,-
FEB. 81 451 " " 755 425,-
MARCH 81 267 " " 447 225,-
APRIL, 81 116 " " 195 461,-

MAY 81 116 " " 195 461,-

TOTAL 7 493 SEATS NOK 11 946 549,-




Seat price 01.06.
Seat price 01.01.

Sikorsky S6IN hourly rate  01.0l.
Sikorsky S6IN hourly rate  01.01.

Bell 217 hourly rate 0l1.06.
(Shuttle) 01.01.

l

31.12.80
31.05.81

31.05.80
31.05.81

31.12.80
31.05.81

AVERAGE FLIGHT TIME: Forus — Frigg - Forus:

TOTAL AVERAGE LOAD FACIOR 01.06. - 31.12.80

~ .

TOTAL AVERAGE LOAD FACTOR 01.01. - 31.05.81

NOK
NCK

NOK

1 5751_
1 6851-

9 451,-

NOK 10 034,~

NOK
NOK

93%

88%

6 064,
6 440,~-

. 30 min.

68.
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5.2. Flotel

Contract was awarded to Wilhemsen for usage of SSV Treasure Supnorter.
Period was 10 months (June 1980 - February 1981)

The capacity was 500 pecple, however, due to safety aspcets average over—
night stay was 304 people. ’

Dayrate for flotel (without catering) was NOK 225.000 (revised to
NOK 282.500 from 1/2-81)

Catering was based on the total mmber of pecple staying ¢ board at
any one time:

Fixed charge NOK 20.000/day
Variable NOK (total - 100) 100 NOK X
Daily catering NOK 20.000 + X

Radio/Telephone/Telex was at charge. Newspapers, books, films and other
entertainment was provided outside the contract.



6.0, Hook-up

Commissioning

Start-un
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6.1. Contract Summary.
6.2. Hook-up total work value.

6.3. Hook-up hours summary.

6.4. Task statistics by discipline
6.5. Task statistics by systems.

6.6. ‘Reporting system.
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6.1. CONTRACT SUMMARY.

Contract for offshore hook-up of TCP2 Compression modules, was
awarded to UIE NORGE.

Scope of work was defined by tasks and all bid analysis and later

contract price was done on the basis of tasks.

UIE accepted that the volume of work would be increased substanti-

ally bevond the scope of work defined in the contract..

UIE NORGE now located in Stavanger made use of several sub con-
tractors:; VCON, Sterkodder, Bigrge Offshore to mention a few.

Initial contract price: NOK '68.826.,000 including mobilisation and
demobilisation. In addition to the above price the contract cont-

ained a list of unit prices both for eguipment and personnel (incl.

stand by}. Several units {(air and electricity supply etc.) were
rented all the way through the major work programme. Escalation

{partly in 1980) was paid in addition.

SPECIAL EVENTS

~ Contract signed approx. April 1980
- Extensive safety training (1 wekk} was required by EAN
- Mobiligation May 1980
- Air traffic controller strike 4 days in May 1980
(Personnel were taken offshore onboard "Berge Worker™)
- Supervisor strike offshore 3 weeks, July 1980
~ Task work (Phase 1) was completed by mid. December 1980 (on schedule’
- Post task work, phase 2 followed phase 1 and lasted 2 months.
Following phase 2 was phase 3, comprising of commissioning work
and start-up assistance

- Contract completion May 31lst 1981.



TOTAL FINAL CONTRACT PRICE

PHASE 1

Lump sum period 26.05.80 - 15.12.80

PHASE 2

Commissionning work 01L.03.81 - 31.05.81

TOTAL

NOK

NOK

NOK

171.848.

15.789.

7.225,

72.

102

301

245

NOK

198.892.

648

Escalation approx. NOK 10.6 mill. in addition
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6.2. HOOK-UP TOTAL WOEK VALUE

Attached graph shows the development over time.
all tasksl)
reference to physical progress this curve is lagging in time, due

to the fact that final task prices were settled scme time after com-

(lump sum jobs) were based on final agreed price. With

pletion.

The traccsl)
values stated here do not account for inflation, which approximately
had the follawing distribution over time:

(perscnnel and equipment) were weekly summarised. The

3 quarter 1980 NOK 2.662 mill.
4 quarter 1980 NOK 4.758 mill.
1 quarter 1981 NCK 2.581 mill.

2 quarter 1981 ESTIM. NOK 599 mill.

NOK 10 600 rmill,

1} For explanation, see chapter 6€.6
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6.3 HOOX--UP HOURS SUMMARY

The split in hours by each major phase

IT and I1I) together

with the similar price break down enables the average hourly

pay to be found.
Phase 1 (time pericd May 80 - December 80 578 000 hrs.
Including commissioning/start up,
42 000 hrs. offshore standby 23 500
hrs. and strike 45 000 hrs.
Phase II {January 81 - February 81) 91 580 hrs.
Phase III {March 81 - May 81) 29 500 hrs.
TOTAL ' 699 080 hrs.
RATIO NOK/HOURS
hace T NOK 171 848 o0og (1) MoK 297 .
578 000 hours per Ars.
. NOK 19 789 000 _
Phase II 51 580 hrs. = NOK 216 per hrs.
. NOK 7 255 000 —
Phase III 29 500 hrs. = NOK 245.93 per hrs.
Average: NOX (198 892 000 + 10 600 000 = NOK 299,67 per hrs.

(1)

(2)

699 080 hours

Included July 1980 strike NOK 20 mill.
NOK 10 mill.

Escalation

and safety training
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6.4. Task statistics by discioline

The attached table shows the summary of all tasks (lump sum jobs)
completed during phase 1 (start 26/5/80 end 15/12/80)

The point summary here shown is based on method of allocation a certain
mmber of points to each task. Pointvalue by definition was near 1
work hour, but has nothing to do with the NOR-value. The only purpose

with the point system was for progress measurement.

30% advance payments was based on the contractual agreement, Each time
a new task was negotiated, and accepted, contractor was entitled to
receive 30% of the specific task price. This shows the amount of new
task that had to be included. Similar to the above, but in reverse

was the cancellation of any given task.

Campletion payment and total payment are sums of previous to colums.
Normally, final payment of any one task was only carried through upon
100% campletion of each task.
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6.5. Task statistics by systems.

The attached set of tables are showing the total work program broken down
by systems. The various columns carry the same explanations as the previous
chapter 6.4.

Assistance given by the contractor during commissioning and start up is

not included in this summary. These services are covered by Hook-up hours
SUNrary .

Outside the plamned work was a lot of work such as:

1. Repair of damages which occured‘r&uring lifting of TCP 2 Carpression
modules NOK 4.333 mill.

2. Change of 32" valve, estimated at NOK 5 mill.
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6.6. REPORTING SYSTEM

During the main part of the hook-up work offshore cost and pro-
gress follow—-up was done by the aid of a computer. Early in the
contract negotiations it was clear that both EAN and UIE would
develop their own software programmes in order to utilize a sui-
table tool, hardware solution was different, but report format

and procedures were much the same.
Basically two systems were in use at the same time:

1. "TASK" = Task follow up

~

It

2. "TRACCS" Personnel and equipment usage summary
The input/output facilities used by EAN were located onshore and
offshore. Parent computer was communicated by telephone/satellite.

Here is a list of typical input information:

TASK~SYSTEM TRACCS-SYSTEM

. Task No./description . Personnel 1D No.

. Taks points/price . Naticonality/profession
Task progress points . Helicopter flight No.

. Task rev. price . Team numbexr

. Unit prices

Typical output (reports)

TASK SYSTEM : TRACCS SYSTEM
. Weekly progress . Daily timesheets
. Weekly cost status . Statistics
Weekly revised tasks without . Weekly cost report

agreed price
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ANNEX A

PROJECT CURRENCY EXCHANGE RATES

The various currencies have been converted to norwegian kroner (NOK) by
using a fixed exchange rate regardless of time. Here follows a table
showing the project exchange rates:

France FRF 1 = NCK 1.2
USA UsD 1 = NOK 5.25
Great Britain GBP 1 = NOK 10.20
Germany DEM 1 = NOK 2.65
Netherland NLG 1 = NOK 2.45
Belgium BEF 1 = NOK 0.1675
Italian ITL 1 = NOK 0.00693

Sweedish kroner was converted at l:1

During the pericd starting 1978 and right up to the end of the project actual
exchange rates were "inserted" into the system. This enabled us to generate
a report showing a different in having paid overseas invoices in either

fixed project rates or variable rates.

Deviation between variable and fixed exchange rates:

French currency NOK - 2.925.003

"o

usa " : NOK 113.264
Great Britain " : NOK 359.531
Germany " : NOK 6.158
Netherland currency : NOK 94.434
Belgium “ ¢ NOK - 488
Total NOK - 2.349.104

Following graphs (one for each currency)show the develomment over time.
The variable exchange rates are picked cut of the monthly summary report
issued by finance dept. EAN,
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94.

ANNEX B

INFLATION

Throughout the project the budgets have attempted to adjust for the
uncertaint as regards to inflation.

The following tables are -attempting to show a possible impact on the
project estimate based on a certain inflation as measured by the

producer price index and average hourly earnings.

All currency conversion is done according to the project fixed ex-
change rates.

Only the inflation as measured in Norway is used here. This is a sim
plification as much of the equipment was purchased in cther countries,
ard hence subject to other inflation rates.

All firgures in NCK 1 000

_ EFFECT OF
YEAR WORKS VALUE INDEX 1977 = 100 INFT ATTON
1977 44 100 0
1978 81 104.15 3.36
1979 259 111.45 19.66
1980 618 126.65 164.70
1981 294 136.6 107.60
1 296 305.32

The ahove table shows the impact of inflation cver time. Preparing the
budget in 1977 would mean that the budget should be increased bv 20%
this is as sald earlier a simplified method.
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