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Mr. Mike J. Collard Engineering manager
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Mr. Peter Kershaw Director
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FRIGG TP1
BRENT C
CORMORANT A

Customers

Operator
Field

Function

Water depth
Deck size

Steel deck weight

Total load on deck

Ne of wells

Ne of risers

Ne of J tubes

Storage capacity

Size of the caisson

Height of skirts

Ne and external diameter of columns

Total volume of concrete (structure
and ballast)

Weight of steel reinforcement
Weight of prestressing steel

Thickness of walls:
- external walls of caisson
~ internal walls of caisson
— columns

Installation on location

FRIGG TP1

ELF AQUITAINE,
TOTAL, NORSK
HYDRO, STATOIL

ELF-NORGE
Gas

Treatment-Production

104 m
90 x 22 m
2000t

11000t

None

6

5

None

70 x 70 x 44 m

200 m

2 (13.80 m to 8.80 m)
64 000 m?

6000t
5001

0.60 m
0.80m
0.80 mt0 0.40 m

June 1976

BRENT C
SHELL-ESSO

SHELL UK

Qil
Driliing-Production
Storage

140 m

85 x 50 m

67001t
(stee! legs included)

18000t

40

9

6

600 000 bbls

90 x 80 x 57 m
3.00m

4 (14.90 m to 8.80 m)
112 000 m3

13000t
1400t

070m
0.80t01.00m
0.90 to 0.40 m

June 1978

CORMORANT A

SHELL-ESSO

SHELL UK

Qil
Drilling-Production
Storage .
150 m

80 x 70 m

4 600t

205001t

36 .

11 '
14

1 000 000 bbls

100 x 100 x 57 m

300m

4 (16 mto 9.30 m)
136 000 m?

19000t
11251

0.68m
0.7010 0.85 m
1.00t0 040 m

May 1978
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6. Det norske Veritas
P. O. Box 300, N=1322 Havik, Oslo. Norway
6-1 EhfEIERF
WEFISOE 9 J1198 (4K)
6-2 M % #H
Dr. . M. Q. Raren, Executive vice president

Mr.

<. Olbjorn. Vice president

Mr. E. Horn, Senior Principal Surveyor
. Leset, Principal surveyor

. Carlin, Prfncipal surveyor

4]
B
Mr. B. Ronning, Senior surveyor
K
0

Mr. K. Arnesen, Senior surveyor
Mr. O. Skalmerds, Surveyor
6-3 8 1B
e Dr. Roren I2 X 2 HGHOBIE 0%, HKIHBH L 0, DoV OB concrete By, s A, #lisrév o

27 =< BIOF T oo AR A S0, FEE L4 H A ORI TSuper CIDS, % LML T, DaV
Presentation {23 L 7z R b D BE A RIFH L C, BIE I, EE
6-4 X
1) DnV of3
HA D Classification ¥ & & & L TI86A4EIZ LI 8 M 7ze BUEHEEEIE3.200ATh B, DI

HORSEL S TH 557,

Norway 520
North east Europe 300N
Western Europe 350N

North and South America 220N

Far cast 210N
Other Balance
‘ bl T a, SRR 6. 1R T,

Offshore B 75355 12 19604 (LA 12 E]Qofish oil field & D hbH Y THIM L 72y Dr. Reren D% 2 “Industry
and Offshore.” DEBIZBIT200 A0 AN % 2270 2 Tur b, SO 6. 2179,

HESE 43T O project ~D[H5AFEC1Z

North sea 1970, India 1978

Australia 1974, Middle cast 1978

Indonesia 1976,  Mexico 1980
Brazil 1977 .

T ét;) 5 o

o

AAGHAT & B concept (2 SHUEELZHI0M % R, Viabilivy, Safety, Quality OB 5 D pre—certification S5
T D,
2)  Offshore concrete structures
Ekofisk, Frigg. Statfjord, l’%x:cm,. Cormorant, Brazil. 9 offshore concrete structures % & 72,

Offshore concrete structure O 4Ei1id, North sea ¥ % T3,

* Pavioad N & W
{29
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* Oil storage |2@# LT 5
* Inshore T® deck mating A% fig
* Maintenance A~
* Unskilled labour 2 Tt T g
 MFRPEA R

Vo dnid Y, Fiie vl
 fliEATE W
o BoEHIE R v
* damage stability 25T v

Lot HTH b,

Statfiord B @ cost DRI,

Concrete platform 8.5%
Mechanical equipment 6
Deck & Hook—up 19
Module equipment 30
Loading system 3
Engineering 13
Sundry 20.5
Total 100%

o TR, —HEI9IZE,

Sub structure 10%
Topside 60
Engineering 10
Other 20
Total 100%

EEDHRT 5, BlL, Concrete structure 250 & B 5 Th, 2EI0 50 254 48.5~10% kv T, &%
DIRBEIZ 2 6 70y

Concrete 2[5 25514, Ductility, Fatigue, Material (=2 TH7» TV 5, High strength concrete (=2 T Id
1.000kg/ cnf 58 1E D -0 & #if o,

Light weight concrete AT HIZ 2 W TRZME O G AU H 2 L E R T2, RFTOWET T2 >
Y b ORI DT B IFRALE L 2T D, |

3)  Design load

Ice load {22V T OWFEHE "Marine structures and ships in ice (1978. 1981)) #5¢-T\ 5%,

3, TGuidelines for the design, constsuction and inspection of..offshorc structures i Arctic and ice— infested
watersy £ b OO dralt BT T V525, T EEEILLELTHS I,

dynamic ice load % fatigue L:i»’x':”%‘ﬁ LTHZ25, HE ML Tvdevy, dataidd 545, FOHY vy i)
Wd Y, PRIZ OV T OMEHY T3 &R UL I AR B DTt v, EEZ T AT, K Con-
servative (IATML L THT i H TH 5,

Marine growth (#5849 O W 1 O HIK, 22]:{;’i*l]_l{£ DI, _ DNHDE B 728, hydrodynamic load %8 &
LAY, order IZIA K L 722402 % v (concrete 35 OB o L L, visual inspection 870 L <2 & v 9

WD B,
0



4)  Concrete disign

« YLBEIE 213 iceload, waveload, supportvessel & D28 % #15 L Tivad 5,

* Concrete DK DUA;, BUFIZ & AHE O NP EAL i CEd: U Tuv

* Membrane stress % compression & LT design 9 5 % fatigue &I % 6 20 g G088 O 955706 0813 5250

LTwin

* Membrane stress A compression & LT3 57, leakage 36 4 » _

* Crack size (20, 3mmELF & LTV 295, SHGZEOMEEANS & B &, %4 Conservative T X5 &2 2 5 b (4
i O Viss O EIESD 5)
Concrete MW 2210 1260 M 2 Mo sA B, A% EBSE IS anchor L Cd BHEL 4G, = = DG o

cathodic protection 2l 9 anode @ disign (AZERH O —F8 & EI1GIC AN L LA D 5,

KB concrete 41 O installation T3 caisson bottom ATHHECIZIE S < & caisson botton DA TikiA G+ %
KD pass (&) A/NE b, KPR AR, WSEW ARG EBI S 4 L, 33 ~ & G
O ILFE 7 spotting AIEHAZHEA L < 4 B0 WA platform OPITIE, ZOMEO%, B A 580m b
Mg L, 97 L CAOmER | BB L7228, BRI EE 42 2 i a s -7,

* Brent B @ Condeep structure THAEIZ DT Column bottom I3 5HN 47 - 72
ISR L W Ko TH 5 72,

Concrete ¢ storage tank 13 LNG % > 742w T B & B9 o 4512 light weight concrete 13 BL{ZME AL &
Wy A5 b, secondary barrier & L TD A G F, primary barrier iIZb iz 5D T e S,
KRIRIE T 9 5 concrete I O #5122V TOME BN 72 VS, 5T 0 86558 E T — 100°C 38 3l 2
BHEZEZTVA, HoT, LM T & ALMHER T H, SH O T L vy,

One compartment flooding T® damaged stability DG AT LHTH 5, MaFSetb, R4y N 143”6_0)1@'f3f§? &
DWERECIFLED G, BHIATRORM OO N D ERY, HINEPL VLD ERL SR,

One column OHEIEY) T damage %1 % & damaged stability ZEKE (2% 5 2%, 5K pumping out system
DRI THAL B,
5) Foundation

* Structure DLW G O L HHEAIH TR TH %, *PED offshore 122V TOF — & 1EIER IR S 41T
WBH DT, HFEIT structure DBFEIE extensive & MKV E AL TH B

* bottom caisson {0 skirt (2 & % structure OWEEC~ DR %8 2 B354, LU 1 9 QU 12 i% 4 5
YA H Y, Woskivt £ 0 TOWRMITIEET 2 LA D b, W O¥—{01E grouting 12 & A

. '—fﬁﬁ%f@iﬂi?fﬂi el .
AP IS CH Do AL~ v FIRELC v #0010 2 S5 1212 sand bag 7LV

LT O T MO Ldbifi Tld 1~ 2 en/4EFE T 2 0B 0E T e 0500 B4 A WEE AT LT, BITE,
i ’&-jﬁ&b(m%;

JESZAN

6)  Survey & Maintenance
s DuV ORTHRAHET D 7 ) — PGEE A SRR LTS, IS TH L,
Condeep type THE W 4B L 2 b,
Platform 7250 T 738 T& 8 L Caisson top @ dome [T S22 L0 720 & O repair 13 diver
AY epoxy resin & RO THIE L 72,
S ORER R A L A L Caisson top (21 conerete @ additional cover % T 45 < iR/
5 '—[?’ @ structure @ monitoring 1 diver, TV {2 58 o TWw b, instrumentation {2 & 4 monitoring &4 4 (607

DS & TN T vy,




* North sea T3 Periodical survey t& 5 e LTvvh, fHL, FIEo VRS 4 L BB > Tid g
FRHZEELTOS
Steel H2%4 TiX fatigue DB A 5 peliodical survey W ILEETH 5 A%, Concrete 351 T2 fatigue A5
MLE 7 6 72w Design (compression design) & L TwW B2, SO NXHAT: VGELY Maintenance 3 AT H
Bo L72A3 T, first period @ inspection 25 OK TH UL, FDHD inspection 1374 < TRy,
7 £ofh

Hybrid #5812 T Rule % 115 T8 7 vy
Steel #E8 &, Concrete fEiE @ Rule 29 USSR B 6 Th 5,
Sandwich (Composite) 5 O Rule 2 AT 55 & v, WHREEEY AR IZHBML T uvh s TH b, HK

DWW T OFRAHIE TIES T Rule {5 DT L, Concrete Hikio oW T 4 19704F 12138 5 7285, O

MERILHORS % 53 2 T Rule %155 7
6-5 &% Gl

L960FEACHK I HIET > 7 1) — MESEIIZ D VT O Rule b % <, B 20 VIR T Ekofisk project 12 %5

Lot oL, 4%, FEA, 1) o~ %5355 )1% LTwWb DnV O aggressive 4 HELY

RO T2 o, FhA b, BRI, KR TolEDT v 7)) — MSEWEk L oFeWic4~ ¢, SR
197 TUEVIR G HBET{EL Z L & Lizvy,
6-6 AFEH

Dn V A58 45H L 72 Slide, OHP @ Xerox copy £9304,

7. STATOIL
Forus P. O. Box 300
N—-4001 Stavanger, Norway
7-1 EARIREF
SFLEAM) 11984429 208 101 00~11: 30
By W b 15 130~16 : 30
7-2 BB E
Mr. Jan G.Thoresen,
Procurement Manager, Procurement Department
7-3 £ B
Ft &SR ICB VT, Mr. Thoresen £ W 25 4 NRU/S 70 bERAIMAL T, FH OB, Gullfacs Project
DBVR, KM Sleipuer Project OFEM T, K U4 HOEMAILES AT LD €T MEZDWTOBNA L S 7,
Hi4id, Stavanger 7 "o-fdﬁ’i‘ F v —%— L, 2007 THIF5 3 % Hinnavigen (297 & Wetdock (Fjord) PR
H1 D GULLFAKS A & R L7z,
7, ZoW, FL < Hinnavagen DG ckiia v 2 ) — viEmoa 27 o1 5TH D Condeep T 300

OEW R A L ABEHSO X)) » 77+ — 3077 A PO RSB AR,
7-4 SHBE

Statoil Z100%BEFEDRLTHY, /vy 2 —ORMATHE ) — FT o5 £TAMETH L, 272, /L
7oz — IO AT L T 4 Statoil A#Y10~60% AL L T b, #2413 Norske Hydro b 60% DEA Z1iAi
LTwab,

X, Iy = ORI LTS, HARBIL, Statfjord DILEIZ2 VTS, Filo & 9 2k & 4 - T

BY, Statoil ® 2 Ay« —HNORMTHFE M 288 D oti & 2 Wi Twv b,
(14)



Statoil 42.0%

Mobil Exploration Norway Inc. (Operator) 12.6%
Norske Shell 8.4%
Esso Exploration and Production Norway 8.1%
Conoco Norway Inc. 8.4%
LIF 8 %

Statoil DE & DRIFRE, ToOMBEIZT 3 N0 TH 5,

The Storting ([El4%)

. .. - b i
'. Ministry ]. ctroleum (B3 L ¥£—2)
and Energy

Norwegian Petroleum Statoil
Directrate (NPD)

7.1 Statoil DEUH & O RIRR

X, Statoil 1, 1972422 ATA ¥ — b L, 83HEHE2. 220 E2ME LS TLH b,
Statoil @ > 7 V) — MY & DBHLE, Statfiord A, B, C 2B L TR Owner T ), 200 Gullfacs A,
B (87, 88T E) ICHL CHRA VS H Y, $22F0HDTT Y 227 b Sleipner 122 W T 4 =3 7 F
TEW S TRHEI 2 L Twh, 2T, StatfjordiZ [ L T, KHii Mobil Norway OTHIZWF 2 4D & L, I
{2 GULLFAKS M UF 450 Concept 2[4 L T2 b D & ¥ 5,
7-5 RE
() GULLFAKS field
1)  GULLFAKS field 71
GULLFAKS field®#Hiid Phase | & Phase 1202 TH Y H A4 OFHE THOM Y T 5,
Phase | <+ 2 production platforms (GULLFAKS A and B)
8 subsca production well
1 gas pipeline to Statfjord
2 loading buoys for crude oil
Phase [l ---++ I production platform (GULLFAKS C)
Phasc [l (22 W CTRBURTRBUFOFF AT D Cudevg SEEIBIFATH Vb 2 — 45 LNG %50 & & 127
1, Phasell % % T Sleipner field i platform % HRE L, SE T TRKY A &P < & v B4 S 2,
2) GULLFAKS A, B O33R HE & 45
WAL TR MY THh B,

GULLFFAKS A GULLFAKS B
F L — % — I Statoil [ilh:
B i i Norwegian Block w7/




fii i 2 3 PDQ Condeep Concrete [

4/24 T Deck 3/19 T Deck
Vi 0 135m
J5U ol Ak BE f) 1 245,00075 L v/ H 150.000/8L L/ H

A AL REREST ©3,500,000m'/ H
W odi B J) 1 1.600,0007% L v
OB ek
& N ELI330A
GULLFAKS O ffif9f5{id, THRIDECK THh, FRO L5 24 %55,

W¥

#

living quarters (330 beds) drilling & well hcad modules
processing & anxiliarg equipments

7.2 GULLFAKS @ T BIHk
ﬁwaqu,zﬁA&TﬂumﬁL,ZKWLKm&mmwmmwammqu%%w,W“%u
production, S accommodation &L L T %, O, FHERE, b fERREE 0RO IR A 5 iR
BiZldanzsens 2y Mtk s,
3) GULLFAKS A, B OB5E T #
SOTAT Ly POBBEITRIILTOMY TH B,
GULLFAKS A GULLFAKS B

ARG 1983 1984
Tow out $#afif 1986 1987
HPERIE 1987 1988

ﬁ%&%@kéﬂxcmumsAfyAmx8w~mwA,SmmﬂfﬂtfHOAﬁ%&LtoBrwwmmfﬂwkﬁmi
Statoil 7> & 1340 A CTH %o
(2) GULLFAKS Htuhains 2
GULLFAKS A 13 Stavanger O HLER 2 & T~ 4 kn DI 12 % % Hinnavgen (Gandafjorden @Liéfﬁjfﬂ\i’dﬁ) A
HRERThH 70, OB, KEEI60mETH Y, BIAF LT3R BE O 5 > 2 25— R (sea bed
562 AmEDIRIFTLD LN 54 5) H, BT LE D & LTCOBHTH oty KTT hve b OFimT
BAKBRAFIBOMD & ELTHED, TITLDRY) v 7+ T4 — 3y VKRB S ATt 7o,
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17.3 GULLFAKS A O¥IBIEIREK

47






Photo &3 Nesy

R
1)
Wet Dock 425 | & 241 72:GULL ¥ ;
7
A AN AN N S R Iy e 7

T
SPEIE D

R
UG

2) AR

Fiord PN @y AN P DAL

A RS e P T s T

WS WL Formal Wit &40,

Ees

M O L

Ay A Tripod Tower (Cotideep design) O

A iU E Y,

PR AR SX AN O N/

Hinnavagen SRR A S AT S

g
AR D i s 50 m - e 16 SR s Al
S000mm & 2% e LN bR T IR R e i

SUIRNE Sh SRR

s b

RSY 9 qor E ISt e 0065 00 i ) s NERIE AR AT SR IR R o
M2 s ke 2L TR U e ) = N & o) S e S T LA

S O BT U OB PRoto 4 12T,
)= ofl

1) Topside module 0¥

Mass Rosenberg OB o1, B0 0w N g w ol T

)



Photo 4 -Condeep 1300 0oL

o



WL ORISR By o R e b

VIR SR QTR SR

9o e W R e T R LR
SN O ET O Phote DI

7

Photo 5 Topside Module 4

T R g e T

Sletpnier 13, - AF200 m % %]

B i

b DAL AR O
i

Lty Bt

1) Condeep @ Tripod tower type

1) COG Doris @4 - Buoyaney colamn; 4 eylindar {ype

SO Stator] L L

Novwegian Contractor <,

Moss Rosenber
Iy ?JJ\F,

Moss: Rosenberg 0 My oW % 4

SOy NN NOE e ROr

77 AFEH

oo Statoll 8473



2. Den norske stats oljeselskap a. s
Annual report and accounts 1983

3. Den norske stats oljeselskap a. s
Halvarsrapport 1984

4. Statfjord A. B. C.

. GULLFAKS

(7]

6. Statpipe

8. MOBIL EXPLORATION NORWAY, INC.
{(MEETING PLACE) MOBIL TRADING CENTER
Tastagaten 32, Stavanger, Norway
(HEADQUARTERS)

4001, Stavanger, Norway

8-1 EHRIEH
19814 9 A21H 9 100~12:00
8-2 M # &
Mr. Ragnar }O\slano Training & Development Dept.

Mr. Karl Jacob Gjerde A 1

Ms. Inger Bergesem i) L=
8-3 ¥ B

¥, BTN — 22T, Statfjord A 8L B (Cid B £{3I1E[%)), Loading Buoy, Subsea Production System
OFBHE %1, K Statfjord A @ 8 m/ mBLE & X OF Statfjord C @ video MLl % L7,
8-4 ZHUBE
Mobil Oil Corporation @ EE&F T/ Wy« — KEMORMOMIEL X A E* HIWIZ19734 8 A 2 Hizikw 5
iz, 1984FEHEDOFEFH BEUIL, 600840 TEFDIB%IE /W 2 — AN Th 5%, Statfjord field DEERDI2.6% %
HWELTHY, BE, Satfjord DAL —& & LT, &%, WE, AEBIUNEORET AT 5,
% 72, Norwegian Institute of Technology & t50) L CHMIER > OBE 7075 LT 2% E /7 Vv« —
ORMFEMORFT B L UIH- s AR Tw5
85 A &
(1) 2%y b+7430F (@)= S5 b74—20)
Stafjord field D= & 7 1) — FRTF 5 b7+ — 2 (], A, il BHERBAS RS Tvs) ol -
PARHZ DTS %W%M,Wﬂ%”fmﬁ*nfwawf::fum%(w«é WEIS B,
1) 2%y b71430FA
Condeep BN 3T 5 LD T T » b7 4 — L CTHIT P38 m X86m (7.224m") ThH B, BEIAEIIIOm,
é@%ﬁu%&%%mmmpmdwoEﬁu%w&%uﬁwfﬁhnto
Wi 7~ 7 O T EbkERS, SR 2 S — b4 S OHNE,
@ Vo b Ny 2 TORE——FF 4 Fo 750 HEOKGE008ED 7 4 30 F2FF L GELKET
Wiy 7 LIS B L 025 8% ) » 7« 7 4 — LTH,
@ 60%EIIKEDT » FHOWW—TFHa > 2 ) — ME100%5CKIKED 7 & FH LB L TUATE 5
MR L TR Do O T0%BSEIINIEND 4 O % mating L7,
@ K, Wf




® K o40%DF v FEOE il LT Olifting work #£E 9 O TH A 0 OB %30 L 7,

2)

32413 Norwegian Contractors.
i 2 b (loading buoy DTS % {4, NOK 7.5 billion (NOK 1 =30 & L T2,250f%11),
19848 A0 i A, 197TAE WAL S & DR, 19794 A4 <L — o 5 » ik

A%y b7 4IANNBBIUC

Condeep D 435 LD 75 5 b7+ — L THWFEHE, 140m X55m  (7,700n7) OEHFFETHH, (2T

SETHBAY » b7 43I FAEL D, 4, ficdh G4 drilling rig area & living quarters % (B3 4

TIUPIRRELY B 72002 24U S DD processing modules 2T A L v o 2 TR L
Bk, 2% 5 b 7430 FALEERLCTHLA, Fiary ) — MG

Ty FEASER IR LEOT, Y 5 M7 43NV FA LN AR Y 0TI

TWwhbHThHbB,

WAZIE100% SERCIRTE D

o Twhb,

a7 — RO BGEE, Norwegian Congractors, 7 v FH0 5% 13 Moss Roseberg Verft #5424,

(2% 9 b743NWFB)
215,000 barrels

(A% 9 b7 430LFC)

e 210,000 barrels

per day = per day =
® waxk G sl
sl B s 1978 1980
B - et 1981 1984
4 B #E 1982 ' 1985

4ROy )—baTLankiz, Fo FHEERE mating €A OHFAENRE T dmE D2

Woars)—F 35300 EGVEHEEROL ) mIRE L 5 Tv B,

DY LRBHRIH SN D o7 BT LAML » 2 v Py — U OESHPI L 71—+ O

ZEHLTVAEDTEFENERITALDIZZIOL D HFIC

HALEF O 31.57 v by

3

S~

PUR ST

(2JNCHE > A7 2 (Subsea Production System)
Mobil t& Kvaermer, Statoil 25117 C SPS % il 3¢ L 7., % O,
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