£1:-_i -

&@% Det norske Veritas

industrial and Offshore Division

POSTAL ADDHAESS: P.O.BOX 300, 1322 HOVIK, NORWAY

CABLE ADDRESS: VERITAS O5L0

TELEFHONE: +47(D2} 129955

TELEX: 16192 VERITN

TECHNICAL REPORT

VERITAS ReportNo. Subject Group

503080-54/2

Departman Project Na,
eﬂart.r-'mnt /I 5ﬂ3 0 BO |

“--l:lﬂﬂ'ﬁf Repory

RESUME FOR CDPl ~ CONCRETE DLATFORM,

PRIGG FIELD

DESIGN, FABRICATION AND INSTALLATIONC

LY MA

O 7th March, 1978 ]

_Clienl.'Spon_sn-:;r ol project

ELF AQUITAINE NORCE A/S, STAVAIIGER

Work carried out by

41
1

—DEL2--

Cliant/Spontor ref.

H. Lye




. APPENDIX 1
)

o DORIS DESICK CRITERIA
h



I/ OQESTGH

DESIGHN

CODES

1-1 ACT 314-71

FREGG  MPI / DPI

6t Jure 1975

PLATFORN

CRITERIA , CODES

for structure and main deck

!

1-2 For flexure calculations in siructure FIP - CEB
with CRITERIA " ‘
S L 5 ¥y L 5
LOAD  COWNDITION e et a ‘o
Stress
e ?fi__ Ckg/eme 8s
G?=1600
Ordinary 1,0 AT .= 800 1,5 Gllxm
Cxtraordinary - - 1,1 (Tklxm
(v _=2600
a G. :
Tewing and 1,0 . 1,2 k/gm
Frovisional ﬁjﬁé:1300
1,15 for =teel
1,50 for concrete

1-3 For flexure design of the deck, the load factors for MLS

calculations

are

Operating conditions

Dead l1oad
Live load
Wind

Document

et
w oW
it N =

DSB/SF/mt-75.57



- Storm conditions Dead load 1,2
Live load 1,2
Hind 1,72
Wave 1,2

2/ MATERIALS DATA

- Concrete strength at 28 days, on cylinders 400 kg/cm2

N ) - Reinforcement steels f

4000 kg/cm® , p £20 mm

-
1

3800 kg/cm2 » 02225 mm

- Prestressing steels

Cables FREYSSINET 12 T 15

Svaranteed minimym breaking strength 25,4 T/strand

Relaxation at 1000 nhours = 7 %

Initial tension in cables at anchorage 145 kg/mm2

Theoretical area : 140 mm2/§trand

Document : DSR/SF/mt-75.¢



APPEIDIX 11

DECK MODULES, (FROF DIV REPCRT FRIGG FIELD CDPI
PLATFORM LIST OF APPROVED PLARTS 10,11,76).



FRICG FITLD
Chir 1 PLATLIORM

LI5T OF AFPRCOVED FPLANS



LIST O COWTENTS

AL ELP NOPILLES AND LOUIFHENT

. LI15T OF EFLY MODULES
STRUCTUIAL DUSIGN AND FARBRICATION

. Spocifications, Brown & Root Modules

[ N TR PR o

1
»2. Deosion, DRrawings and Fabrlchtzmn, BErown

L Root Modules.

1.2, Epecifications other than those prenared by
Erown & Root,

tiodules P2, MFP3, MP4.
EYSTENS ALD EQUIPHMENT,.

W
]

Fimina.

Fiowsheots.

Prossure Vessels.,
Lifting Apnliances.

Electrical.

Hazardeous Area Claszsifleation.

[ N T N B T N O
SO T T R S

~1 N

Escape Plan including Emergency Lights.

[
e

2. Process and Emergency Shuc Down Svstein.
2.9, Living hAccormodation.
2.10, Tirtewralls (outside accommedation).

2.11., Operations Manual,

B, SAIDLY [WORULES AND HGUTPMENT .
0. LTET QF &SAIDPEM MOOULES
1. STRUCTURAT DRESTCGH AND PARITCATTAON

1.1, Specifications and dcosicn romorts,
2 Drawrinags

3. Tonrication

1.4 Timilabticns

SYSTIME MWD RO TnMEnT

2.1, Flow: hoels

.2, Piping

10

11 -

15

15
15
16
16

16

21
21

21
21
22

22

23

23
23
23
25
28
29
29
20
36

21

28
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3
4
5
.6.
7
8

OB MR ORI T Ny RDRS

.9.

.10.
.11,
.12,

Dryvssnre Vessels,

Lifting Appliances.

Electrical.

Hazardous Area Classification.

Escape Plan Including Duergency Lights.
Emergency Shut Down System.

Living Aceommodation.

Ventilation,

Leljcopter Dack Arrangement.

Operations Manuval.

Page

30
30
31
31

31
31
32
32
33

33
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e /Dl -ne-nod, roey

Carions Seobtiens -

MDX/DP1-11-109 rov.

.1, Coneral abhricaiion Hpecifi-

-0.0 and G-1.0.

0, Goneral vabricalion and Welding

gpecification for all Dock and Riser racility Steel-~

work on brilling P

1pX/DP1-11-110 rev.
rolled Steoel Plate

nPX/DP1-¥-1 rev. 0
DRV tlx. 9751 of 3

Lo our records).

1.2. Dosidan, Drawings_and ¥

0.12.75 arc =till outskia

latform.

0, crructural and Xon-Structural

and Secctions.

, Frotective Coating {(commnents in

The following design renorts, drawings and fabricatiom of

zaid module on structy

In the cvent of accept
be noted at the respec

1.2.1.1.Design raport by Brown

re have beaen accepted by Dnv.

amce with gqualification, these will

tive struckbure.

5 koot MPX-DP1 Conversion—Servide

nock Design Repore dated 4.6.75.

1.2.1.2.brawings by iirown & Root =

p-yu-88-061 €, General
R-Fil-88-092, Module

Beili-85-093 L, rMadule

B-li-£5-094 D, vodule
LN -85-09%, nohdule

arrangoment of service deck
snl

£p2 -

sn3

sD4

B-1-55-026, edule 4 seotions
B-1i-ns-1406, craire Nodule 1
VI L S woeerd ol Aanehian Linteh
F-vienG-140, 1ius Sonaila l
B-iil-o8-144, miee Dovails 2
p-Tn-ss-145 O notail Plans

nding -according



4,

1.2.2

. ir oA

L-EN-fE-140 C,
nonn-sE-147,
Peini-So-188 Ry,

I1-}h-55-149 A,
p-FN-55-150,
B-EN-585-151 A,
L-LN-£5-152,
B-EN-585-153,
E-El-55-154,
p~EN-55-155,
B-UN-55-15%8,

E-TK-E5-159,

Joinl Loetails

Joinl Dotails

Joint etails

Joint Dutatls
Joint Details
Joinl

Joint Details
Joint Details
Joint Details

1

2

3

4

S

Datails 6
7

g

9

1

0
Padeyes 1-4 )

Joint Details

Winch area & details

cop 1 o- cg-313, Additional support for 20 tons winch

rabrication.

The fabrication of thesce 4 modules

Hartlepoel, U.

castle.

took place at Reg. Booth,

K., under inspection supcrvision by pnv, New-

Desion report by Brown & Root.

LMPX-DP1 Conversion Projeoct

- pump and Tank Houses (preliminazy

submission, dated May 75.

Drawings

B_LTEFSE_].].B ]
B—E!‘E—S._:-—lld r

D-LR-58-115

G-mr-an-118,
B-i-an=-11%,

by Brown & Root.

Plan on pumphousde snd bank modules
i L

p.11, & Siorage tank longitudinal truss

Framing plans for tanks FBLOO and FB110O

supnort module

Framing plans for TH support module

Froming piens fov tanks FB1G5 ana ¥B110

surnport modules
rad truosscs Tor tank & pump ROUEe sUDPOL - modul

Joint Getalls Lrznsoos 1iCDE

Jjoint Actails
Troess NERREEY Actails
Traasn LFLE Joant details

T IR e AR ST LA detaila



i,

1.7 2.0y rabrieat ian,

The falg icotion of these 2 moduln froemes took place at
Pern & Rauduin, B.V., Dordrecht, llolland, under inspection

supcrvision by DnV, Rottcrdam.

1.2.3.1.Design report by Brown & Root.

CDPY Conversion Project - Design renort of Tanks {preliminary

submission), dated Hovember 75. -

1.2.3.2.0ravinas by Brown & Root.

CcoHPl-4$5-138 B Plan elev. & details for tanks, FB 100, 112,
105 & 110.

CpP1-88-139-0 Manway COVCY S, ladders & details

1.7.3.3 . Fabricacion,

e fahricaticn of these tanks took place at Penn &
Bauduin B.V., Dordrecht, undieir inspsction supeyvision by
DnV, Rottocrdam.

1.2.4, Vvellhesad Modules.

1.2.4.1.Design report by Brown & Root.

Preliminary design report - cpPl Wellhead iodule dated
Octoher 74.

1.2.4.2.Drawings by Brown & Root.

-

L-Fil-~585-003 T, Longitudinal truss elevaticn {(zcouth)
B-L1-55-004 F, Longitudinal truss elevation (north)

BE-LEN-55-06% €, End vice apd section

B-:l-65-006 A, Intermgodiste CYOSS section
L-tr-653-007 A, TFloor plans & ;ind bracing
L-Ll-G5-0G08, toonf plans & wind bhracing
L. 00e0l2 A, Uod doialls

B-UN-86-013, weallhoad moiule Tlaor wlan

wollneas aeeedule reof actail



G- -vs-014,
B-ih-ns-017,
-n8-017,

$55-018,
55-019,
5S-020,
85-021

65-023,
£5-024,
£5-025,
S5-028,
58-029,
£5-030,
S£-031,

-55-032,

55-033,

-55-034

L-1i
B-kh-
B-EN-
BR—HN-
B-Lll-
B-LN-
e~Fii-
E-L-
B-Eli-
E-E!8-
L-FNl-
B-TH-
BE-Et
B-LH-
E-Lx
ol
D-El-

E-EX

o=

B-11M-
B-Ti.
B-Ei
v-r
~Lh
BeTo
B-10
-1
Li--FW
E-1
n-xu
BT
L7
-
o=k
-1

-58-035,

-036,

EE-038
6-0640,
-55-041,
E5-G42,
55-043,
GE-049,
55-050,
S5-051,

25-052,
55-053,

85-054,

-5E5-055,

£5-056,
-Q37,
5038,
~06Y,
~066,

L-FN-55-081,

A,

Dy

il

P]an

JoinE
Joint
Joint
Joint
Joint
Joint

Joint

Splice deteails

Joint

Roof

dock

Gictails
delails
datails
dotails
details
details

details

defails

drain

Tengntudinal
lrangitudinsl
longitudinal

longitudinal

longitudinal

longitudinal

longitudinal

Jongitudipal

iruss
truss
truss
truss
truss
truss

truss

truss

lavout arrangement 1

Floor deck drain layout arrangement 1

Drainage Box Details

Drainage DBox DNetails

Joint dcotails
Joint details
Joint details
Joint details
Joint dutails
Joint dotails
Joint details
Joint dekbails
Joint detaills
Joint devails
Joint deitails
Layou?

roof framing
roof framing
roof framing
roof ireming
roni {raming
roof framing
roof framing
rool framing
roof framing
roof freming
roct framing

of well hzich covers

(A1)

Layc—* of woll hatch covers (AZ2)

Eool
Root
Ronl
Root
Rool
Fool
RooTt
"ot
Sroir
Staiy

Ton

i

Hatch
llatch
Hatch
Hoteh
Hatoh
Hal ch
Matah
iviteh

wav 1

wny 1 Floarn and details
{rRl)

Ll

Adeiadilas

Details
Doetailds
Detaiis
Details
Detnils
Doetails
Detuils

o

Notatls

- 3.
v

elew

Tann

-y w -‘
RN

soection



B-ri-ns- 032, vad oye doeteils {nl)

el Hn-08d, vad cpe daballs (hl & A2)
Pe-ln-Bo-084, rad cye details (AL & n2)
B—EmuSS—OBS, rad eye details (A2)

p-1n-55-086, pad cye dotails (A2)

1.2-4.4.Fabrication.

The fabrication of those Al and A2 modules took place at
be Groot, Zwijndrecht, lioctland, under inspection supervision

by DnV, Botterdanm. -

1.2.5.1.Dasign report Ly Brown & Root.

Preliminary design report — CDPL Separator Support Frame, ;:;

dated July 76. ?;;;{}VCTELﬁAH?#

BYR N 3

1.2.5.2.0brawvinges by Brown % Root. -
- = . l'f
B-FL-25-170 T, Start-up saparator support framing y
E-FN-55-171 C, caparator cupport - Misc. details y -
. : . R

1.2.6.1.De=ian reports by Brown & Root.

copl Conversion Project — besion neport of Nodule ER1

|J

{proliminaty culnission? Jated 19 .,.75
i b

cpPl Conversion FProject - Design Report of Mcdule BR Z

{preliminary subaission) dated September 75.

1.2.6.2.Drawings b& prown & Roob.

Cnr1-85-060, wadnie DRL Roof and floor plan
LUP]—ES~061, odule BR1 Tlevoltions
Cvl-vo-ntd, meanle Rl Joint Dotails

CpnY -55-063, RPN R R I M N N T ER R tretails
cLel-ns-064s, o duio B Jolaw Goetails

Ccopl-6u-077 B, Moduls run plang and clovations
Copl-re-Gle, ol il Jocal cotails - 1

enrleno-079, prodnle 2 odosnt Jotails - 2



CLPl-65-080, vodalo BR2 Joint details - 3

CoPL--nn-080, todonlo BE2 Joint details - 4
Cprl-a8-090, Module BR?2 Joint details

Cchr1-55-177 B, BR1 & BRZ Roof Hatches

1.2.6.3,. Fabrication. .

- The fabrication of these 2 modules took place by Wilson
Walton Ltd., Middlesbrough, U.K., under inspectioh super-

»j . vision by DLV, Wowcastle,

1.2.7.1.hesign reports hy Brown & Root.

1.2.7.2.4PX-DPl Conversicn ~ Burner Boom design report (preliminary

submission) dated May 75.

—
2
<
L

1.8unnlanoent o preliminar Jdeeign roport ~ DY Burier DOOMS
L Fa

dated MNovembzer 75H.

1.2.7.4.Supplenant to preliminary design report = CbPl Burner Booms

dated Septenber 76,

1.2.7.5. Drawings by Browa & Root.
+ E-EN-§5-097 ¥, Tast and West Flare Booms
- . ' E-DL-85-098 C, Flarc Loon dotails I
- L-EN~$S-099 E, Flare Poom details IX
- E-EN-58-100 ¢, Walkway :details for hurner room
CUPL-5G-462 7, Suppori frames for burner booms

CBF1-55-463 A, Frame layout
CDLr1-98-464 A, Pinned doint details

1.2.7.6. Fabrication.

qYhe fabrication of the coot and waest flare boom Loonk place
o

at Viilosn Voleeon Led., RHidadtocbLroush, ULK., undor inapoectl

supcrvision of hinV, oot lal

I

n



[P

1.2.6.2.

cooriers Cantilover (rot checked at this date)

CDesign roeport by Drovin & root,

cppl Platform - preliminary Doesiun report of Quarters

cantilever dated rebruary 76.

Drawings by Brown & Root (not checked at this date}

CcDP1-55-240.0 Location Plan
241.0 General Arrangement
242 .n Truss Details
243,B Joint Cetnils
244,.B Joint Details
545 . B Joint Deteils

Sheet 1
Sheet 2
Sheet 3
246.8 Truss TEnd peta2il — Sheet 1

547.8 Truss End Detail - Sheet 2

248.C Truss Exitension fixing natails,Doris Beam Co.
249 _ 0 Joint Dotails - Sheet 4

950,88 Truss End iyatails - Sheet

251.G6 Truss Lnd Daetails - Sheet

752.8 Truss Lod Dotails
251,0 Handraill Details

Shect 5

o5 4 A Truss Shop Splices (Ior crection)
255.A Temp. rcecomniodation Platform
263 Details of padoye Positions .

577.B Truss Extension Fixing Details, Doris Beam 7

278, Truss Pwtension Welding Detnils, Doris Deam 7

cabrication (not known at this date}

The {ollowing spcciijﬂLionﬂ havo zoen reviowed and {ound
accantehle @

P1f Morge - Frigg riold - Fiwed Oflshere gtructures @

-,  wochnical epogification {or the Dosicn of a Template

Py Platiorids Zo_fon o 3ra DOition.




- Material 1—}1":(:-«‘.:]'j'i‘c.'ﬂ‘.icﬂ‘;; ~11%, Rov. L - Niay 1973

- Fehborication gpocification; 3-165, Rov, 1 - Hay 1973

- Painting spucification for Steol Styuctures; 3-1069,
Rov. 0 - March 1975 '

E@{EgDQQE_EEQQBEEiQD_mgﬁelEE_HQEL;EEEL_Eﬂé_ené_fﬂé;

The following design reports (most rocent izsue listed)
by Mebermeoti-Hudson Engincering, L.onfdon, have been reviewed

and found acceptable..

- PM2 (Originally Module "B")
pif-liorge /5, Horway '
Frigg Field - HMorth .Sea
cpPl - Platfiorm
Roview of Structural Sesign .=
Lift and In-Scrvica Cconditions
Deck Unit 'B'. Decenber 1975

One Volune

- PM3 " (0riginally Module ")

" Elf-Nerge B/S, Norway

Frigg riecld, Horth Sea

ChPY -~ Platfcorm

roview of Structural NDosign

Lift and In-SHcyrvice ropditions

Deck-Unit 'C'. Dacemnbar 1975

Part 1 and TI

- FMa : (Originally Module "D™")

Rif-Novgoe A/E&, NorJay

Friag Field - morth Sca

corl - Dlavfornm

moviowr of Structural.moﬁiqn

Lift and In-Sorvice Conditions:
ok oand otz D' . percabor 1875

Part T {onwe voluns) and Poasc 1l volinae 1, 1T and TIT



LA

Aoz,

The bholow listed conziruation drawings hove beoen revicwoed

and

Original MeDermobt~Hudson drawlings

Woﬁu]e Drag%ng Drawing Title Rn;;?ion
FM2 216 Unit "B" drilling deck framing 0
P2 217 Upit "B" cellar deck framing i

P2 218 Unit "B" truss 3 & 4

PM2 222 Unit "8" tyuss jeoint dets. 2
{PM3 231 Unit “C" drillingldeck framing 0
M3 232 Unit "C" cellar deck framing 1
PM2 233 Unit “"C" truss 5 & 6 3
M3 237 Unit "¢ iruss details sht 1 of 2 2
PM3 238 Unit "C" iruss details sht 2 of 2 1
PM4 - 246 Unit "D" dritling deck framing 3
P4 247 Unit "D" cellar deck framing 2
EM4 248 Unit "D" truss 7 & 8 0
PM4 249 Unit "D" truss joint dets. 2
;?:?ijal 251 Flating plan cellar deck ¥
Tid 252 Platinc pran drilling adeck 6
M4 253 Dets. of drilling deck drains 4
PrMa 254 Arrgt.& dets. drilling declk, handrail] 2
M4 255 Arrgt.& dets. cellar deck, handrail1 Z
P4 1256 Access stairs to drilling deck 1

" - (+) 86'~7 1/8" to 108'-0 3/8"
rrHd 257 Aarrgt.& dets. of dk. unit padeyes 2

found acceptable.

LN 02020




i ficauions, HcDurmntt—Huﬂ:un Arowinygs s L 2200

“awde . A wevisio
‘Hodule Drt”j]g\ Dy asing Title llv{'lun
Lo, Mo -
—_—— ——— e ————— p—— it — —_— ————— ___-__,__,_,_..._ ,__.,_'___,_._.—..
r 5 ke " 1 - e "
B2 2001 qut B ‘Cg}lal neck . 5
_Frimg. Reinforcenent Details
. gnit "B" Drilling Dock
P { T T T,
1 M2 2004 hddltlonal Relnimrpcment 3
M2 2007 rodules BT & vet padeyes 2
\ upnit "C" cellar Deck
f“a \2002 vring . Reinforcem&nt petails 2
unit "C" Drilling Deck
1T . .-
\ 13 20095 Frmyg. RelnLorcement Dets. 3
‘-\pm 2007 rModules "BY & ne padeyes 2
‘PMA 2008 Iodule "D padeyes. Sht 1 of 2
P4 2008 Module 'p" Padeyes. oht 2
T3 np it n el
g4 2010 ! Lp}tr P _;ntarmcdlate Floor 1
\ RQlﬂLGICEWUHt
‘ Unit "Dt Wruss ¥Yo. B
o 1201 S . - 1
M4 2011 \ Relnforuamunt Detalls :
4
icencral i 2012 \ Drilling Deck infill HWeld Details\ 0 o
TECCE A R B e
Modifjcatjons, provn & noot Drawings @ CDP1-55-
\ — __________@_d____ﬂ_ﬂm__ﬁﬂgwr_,Ffﬂwfrﬂr_
. Drawinq_\ et L. pevision
Yiodule NG . ID¥ew$ng Title "o .
1_,_ —— "____l#“?”_‘_—{_ ——— — — I
fpiev. Baot cide North FEces
2143 : A 0 -
P 201 Cpiedule Fri2 nipy--DPL Conversion ,
slev. West side NMorth Face, |
ey 2 : 0
i3 202 vpdule 73 »:pn-DPL Conpvaersion
Tk 203 Detal cections Gas 1111 Nerth,
iR g Moduie T3 BIX-DEL Conversion
e Gotall ceotions GAS wall North,
o : . 0
e 204 nodule P2 HER-DPL, Conversion
. 531 Uad‘ﬁ_tn ﬂl} tallar Deck: MPE- A
DEL Convelr 5 Lob
o3 969 lﬁ?; ?istonﬁrg for Laulpn- in PM3 0
f iLJHl ey TGN
tnm3 STt Efgw v reie U LOF Towipd- in M3 0
\“ : R Convier Sion ‘



1.4.3.

Fabhrioot ton,

The podaloes have deeon fobricotod by ULD, St Wandriltle, France,
wieler thoe supervision of Dot norshe Veritas and have boeoen:
found ccecoptable and in accordance with the relevant speci-

fications.

Fodifications to suit CLP1 instead of DP1 have heen carricd
out at UIE, Le Havre, undoer the cupervision of Det norske
Veritas. This work has been found acceptable and in accor-

dance with the relevant specifications.



SYSTFMS AND EQUIPHENT

]N

L 2.1.2.
2.2.

Piping.
Piping Material Specification SFTL-H-102 (For Lummus designed

systems) .

Piping Meterial Spacification Cprl-1~102 (For Brown & Rool

designea system).

General comment : As heok up work is still preoceeding at <f—
time of writinu, no final opproval of fabrication and testing

can be given at this point of time.

Plowshzebs,

Prown & Root Drawings: B-EN-PP-127 Sea Water Flow Diagram

RB-EN-PP=128 Corpresscd Alr-Lb-Flow
Diagram

B-EN~PE-131 Cas 0il - Flow Diagram

B-EN-PP-137 Compressad Air-LP-Flow
diagramnm

3-TN-DPP-135  Soft Water Flow Diagram
R-TI-GP-136 Slops Line-¥low Diagram
B-EN-EP-13% Sea Water - Flow Diagram

B-EN-PP-150 Jet Fuel System - Flow
Diagram

Lummus Drawings : FF-7045-00-5 Process Piping and Instru-
ment Flow Diagram

EF-7{45-00-2L Flare System
El-7043-00-15 Ucilities Flow Diagram

EP-7045-400-A Engircering Symbols and
Lxplonation for T'low Dig-
grams (Lo informmation orl®

TF-7045-00-5 Process Fipindg and. Instvu-
ments Flow Diagram —

P P PR O 1
S A AT Lt L d .

Comersal comnont ! Docunanntation tor pressurs safety valves

I ’ s T IR T - e - PR ape : - P - i 3
S L lerves pvadoy Bowo bowmiond o n1TIing hlk Lzopn recclved by

Ly . e it Lo e oapoetnsou By 1VL*_;H
h :
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Praszsure Vesszseols.,

Item Besignaticn No, of service Manufacturer
BO-1007-1166 1 Air Receiver Kirkdean
80-1007-105%2 1 -~ " - S.T.E,R.TI.
80~-1007-1037 1 - " - Burbon Corhblin
IP.A.X00 A & B 2 Scraper Traps Heriilco

P.A, 101 1 - "~ - -

P.A.102 1 - " - - " -

Fa 101 A to 2 24 Scrublker Desanders Perry Equipnent
FA 103 A & B 2 Compressor Air Tarks Burton Corblin
Fn 104 1 Startup Separator Lozai-Baszge

FA 105 A & B 2 Air Receiver Burton Corblin
Fa 111 1 Soft Water Receiver Painboef

FA 115 A & B4 2 Liguide Separator Lozain-Basso
HA 115 A & B 2 Methanol Gas Contactors Lozain-Basse

Ore Bucyrus Frie ME-60 Crane.
135777

Pedestal Adapter No. 25

Cranc Serial No.

The crane will bhe subject to a thorough examination before

a Certificate of Fitness is issued,

Other lifting appliances remain to be tested.

N g

Flectrical

Plociyionl ae sed {ass oL A - Maviastional aide.
ol - = - LA P wgm o CETT
o ! AT R A S PEOV sollonges: and OO0,
.
' ! P T T ' d . LV (O e



2.5.1.5.

2.5.1.6.

2.5.1.7.

[#]
[\
Sy |

8]
]
o

52,7,

.5.2.9.

vD.2,10.

L

Clectrical specification, App. D

Flectrical specification, App- E
Clecirical

specification, App. G

EBElectircal

eloctrical

Drawindg:s

.AFP-7045-00-55-1
LDF-7045-00-66-1

. BF-7045~04-68-2

. LIT'-7045-04-67-2
. FE=7045-00-1053~1
. EF=-7045~-04-57A~1

DF-7045-04-57-1

. DF-7045-04-1056-1
BI'~7045-006-1053-1
AP-7045-00-1051-1
L2.11.

F-7045-00-5"

e TS 04A -0 00

Tvighting fixtures.

Povwer itransformers.

Direct Current 48V.

specification, App. II = Control-board for the

ugilitics.

from Eonciete Francaise des_Techpiques Lumnus,

S Air e W PR T —r e e MAA LER All L T A M M W W T e b MEA Mmoo eR M ——

Cahle Schedule — Contrel and Power

outside lighting - Lighting fitting locatio

Lighting and plug Normal/Emergency

Module 4-funcfion diagram.

Module 4-Living Quarters - Lighting drawing.
Distribution diagram -~ Direct current 48 V.
Module 4 - Electrical eguipment

Module 4 = Electrical room — Cable crossing

projeci.

Elcctrical room-Switchbhoard eguipment 48Y.
Single wire emergency™ power supply 48V.
ST Platform=Grounding details

Sheleoeton diagram sequonce.

(..
-~

Giaing Catle = Firesproof.



2.5.2.14.

T2

-0.2.15.

2.5.2.16.

DF-7045-00-64-1

I'«7045-00-11=-1

L77291=-2

772913

Swecificotions £

Spec. No. MPX/DD]
Sper. No, CDPL-EE
Spec. CDPI-EE-503
Epec. CDP1-¥EE-506
Spoc. No. MPYX/DP1L
Section G-4.0

Section C-5H.0

Spec. CDPL-EE-504
Swooo, CDRIL-EFR=500

Spenc. CDE1I-EE-L0H

Soee, NPN/LRLI-1-0

Beaconacde doefinitive couipment,

Alarm skeleton dizgram for one of three

pumns GA-110 A, B and 5.

Schematig diagram for contactor starters
oL 25 A - LB 50 A,

Or. for FC 30 A - CG 125 A.

Dr. for circuit brakers ¥ 100 "MG".

lanual cowverating handle,

om Brown & oot (U.K.Y Ltd.

-1-3 A.C.inducztion mctors.

-508 Anp,. F-Batterics and charaers.
Anp. BHBBOV‘Swjtchgear and MCC
Electrical general specifization.

-A-003 Ceneral Fabfication Specification.
Electrical
Instfumentation

: Air duct heaters
App, B - Power -*ansforaers
App. B - H.V. Cubick
Eloctrical Dguimeent,

A T ';'Td":"i.‘-", 1_1"5]-' .::wa_-\

P T - oM _— . - Rl B
Y AR N B S R TR oL,



2n5.4,;0.
2.5.4,11,
2.5.4.12,
2.5.4,13,

2.5.4.14,

2.5 4.1,

B.EM.EER,117

B.EN.EE.118
B.EN.IE.110

B.EN.EE,120
B.EN.EX, 125

EN-8K=1472
Al-MPK~DP1-P7101
Al-MPX-DP1~D7125
Chl.EE. 181
CDP1-LLE-180
B.EN.FEE.1572
CDP1.EE.1l62
B.EN.FE.080
E,ON.TE.079

<

ChRE1.EL.078

Overall One Line Diagram {(Added System) .
One Line Diagram DP1.MCC.AB Modification.
Distribution Diagram, Direct Current 48 V.

Distributicon Diagram, Direct Current 48v,
Modificaticn DPI.

Module 1

+ BR1, BR2 and Platform

One Line Diagram Lighting Normal.

Proposed Additional Generator CDP1.,

throuagh »7118

through P7151

Grounding,

Transf. incoming MCC/B.

Diescl Engine incoming MCC /A,

Switchboard Listine 1/7.

Cable wags - changes

Bill of !

Mounting srincinle

orounding.

Cable tr:--

deralla,

Vi
ol
I i
TNTTY

.
]

Catrhodic Protection.

2 Module PM2.

laterjal 1/13.

Frid

Tastenino detail-

lan i,
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COPI-EN-148

CbhPl-E¥-147

CDOP1-FE-146

CRPL-EL-111
EN-8KX-141
B~-EN-EN-112

Copi-rE-101

CDPi-EE~-138
CDPI-EE-073
CDP1-EE-165
ChOEL-ER-074
CDP1-EE-108

CDP1L-EE-90

COP1-Fr=-107
ChPl1~TE-110

ChPI-ER=-115

Cable tray & yrounding between MP3
Cable tray & grounding between MP3

Cable tray & grounding between PM3

Plan view,

PM4 Chunq§s Transformer Room.
Moﬁificatiohs to MCC in Module MP4.
Transformer Inccming MCC/RB-MPX DPIL.

Support frame of 380V Switchboards
BR1-PM4.

MCC A & B - Viring Diagram 118 sheets.

penelraiion Details 48 sheets.
Cable Trag Content BR1 & pM& 1/12,
Penetration Details 20 sheets.

Penctration Details 51 sheets,

Location of "MOT" penetration plates

and table trag content scctions module PM4.

I'ower cable listsa. -

Contrel cable lists.

Cable sebedule control ond power modif.DPL.

TR
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2.9.

Erown & Root Drawing : B-EN~-F3-005

Areca Claguification
4 gshestsg
Approved except as noted for Saipem

Drilling Modules,

Lscape_Flarn Including Emercency Liohts.

Brown & Reot Drawings : CDPLI~FS-00% throug -013.
Fire and Cfafety Equipnent Layout,
General comment : Emergency lights remain to be tested. %ﬂﬁq—

Emergency_Shut Down_Swvston.

Brown & Root Drawing : CDP1l-II-100 Drilling Platform CbP1l

Shut~Down % Alarm System Matrix Diagram.

Comment : A revised shut down logic has been required to bhe
preparcd. The revised logic will be subject te approval.if

General comment : System remains to be tested. <

ChP1-8K-146 Plan of First Lovel
Module DPM4,

ChP1~8KE~147 Plan of Second Level
Module ri4,

ChP1-5K-1492 PM4 Wall Details

Brown & Root Drawings

e



2,106,

CDOP1-5K-15G DPM4 Wall Details
COP1-5K~15) Section Through Module pms
COTl~SK-152 Details of Floors and

Ceilings in Module P14

COP1-~3K-145 Details of Firegalls
on Modules PM4, BRI and BRZ.
CDPl-SK~144 Detail on Firewall on
Medule PM4,

Brown & koot Drawing - CDPINAA«OEU Typical Sections Through
Wnll, Roof ard Floor dn LR1 ard BRZ.
COPL1~AR-035 Module BR1- Plan Insulatic
Walls. CDPl-Platform.
COPI-AA-G3% Module BR2 - Pian Insulatic
Walls, CDPl-Platform,

The operacions manual i3 sLill in the proceus of being

assomnblad,

Eemains to be aroproved. 1‘
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[ 1imn_\__1r:n w2 Vwr{ Suey Station Dizp i KBS
1 Tepich Lirding s B Tjiese aro old moda-
srbat rue s leg,oroviously usat
inthe Mdriatic Seall
3 Mad punps Unkngrn None 1 the Piolle S
- Soe laxt andoer
Conerators Urlureym Nonie BR1.3
6 Living Unkream None
Cuarters
240 Mud Caipsm, favenna nV,Gonova Now rmedules
2B “.ﬂ.]d [1] 11 [1] [1] L1 H
RR F.!‘lg_l_r]t" ]'"Cj:-ml 1 ] u 1] L1 1)
5}3 i\hl{.:i " n n 11 n"n "
STRUCTINAL, DRILLING PRCRAGTS No,s 1, 2R, 25, 3, 4, 5A
_-'l_'?\_f VD _6_
gpeeifications and Design Reperts -
The following desidan J_’epox-t's by Saipom {(unless othervice
‘pnoted)  have been reviewed and fourd accepieble
- Package no. 1 - Derrick with Subslbructure
&) Fngineering Report: ER 1-74
Saipem-Modification Skid base 7 60637
oo/90800 . Dated February 4, 14974
by T.ee C. Moore Covporation

b) ‘Engineering Reporit : ER54-75
Saipem-147' Darrick, Serial & ~1578-20
oco/82220, Daled Novembper 14, 1975

-, by Les C. Movre Corp oration
. ¢) Calculation Note:

Saipem =147 'Derrick, Serial #H -1578-20



d) Calculation Neater:

Rig #4870 =3

Dr.l Tlatform, Dated Gec,

by Saipem

&) Caloculation Note

Elf-Norge DpP-1 Flatform -
Rig EMSCO -3, Dated Dco.

by Szipem

Package No. 22 - Mud

a4) Calculetiaon Noteo:

e

duKage 23, Not dated

oL

Y Saipem
k) Calculation Note:
Package 23, WNot dated

by Saipen

¢). Calculation Note:

20

i,

Unit Marine Cranec-Model 560-2A.

by Saipem.

Fackage No. 23 - mug
a) Calculatiorn Notoe:

Package 2B. Not dated
by Saipem

b) Calculation Note:

“Cranc NAT (8-435-2R. Not dated

by Saipem,

Packace Wo. 3 - Mud Fumps
Calculation obe i, 1509Ga -
Yriags Field - Fackaae No, 3
strength hAnalvsis.  wWol datoed

by Saipom

1975

15

Not dated



3

- D

Packoae . 4

Y

Caleulation Note. no. 150960

Frigg Field - Packago No.o 4
Strangih hnalysis. Not dated

by Saipom

Package MNo., A, Engine Room
Calculation Rote:
Package No. SA. Not dated

by Saipom

Packaga No, 5B Mud

a) Calculation Note.

Package WNo. 5B, Not dated
by Saipem
) Calculation Kotoe:

Package 5R, TNol dated

by Saipem
Package No. 6 - Quarters and Helideck
Calculsotion Note:

Modules of Accommodation for FPlatform Off-shore
Caleculation of existing Part and law Héliﬁbrt.
Not daloed -

by Dall 'Asta e Gadda

T ~
WTANOS .

The following drawings have been received and found
acceptabloe.
" Iackage , Drawing Drawing Revision
I, B Title Mo,
1 RALZETND (e Imbesm FRounz: (Riide
Por e w GATLG 2
NENACYEN 107 e Yoo Loyt "R Type”

Deveiok=-30"-0" Bag=-77 11 3/8"

Towowitn el Moot Wind

r

H

1

-
L=
¥



5B

J2091-3

J209-21

J2005-25

J2095-28

J202h-39

J208%0-55

JA00h-59

J211b-38

J211L-45
J211k-16

J211-47
J211h-48

Sturlio i dMasaima
Package No. 3- 12x21s5. 5

Pacliage No, 4-710%21x5.5m

Azsicme e Particolari Struttura

Pox Sala Molori

Particolari Struttars
oy Bala Motori
Particolari Struttura Box g

Sala Motori

Farcolubi Copertura Pox

Sala Motlori

Fox Sala rMolori-Copertura
Parcti e Pavi Montazionein

Crigliato

Box Sala Motori & larco Tubi.
hssiome

Box Bala Motori & Ionpe
Modifica Golfari di Sallev.
Package S5A-Plante

Fackage Sh-Elevazioni

Fackace HB-Piante

L-1leovazioni

(W]

Package

Progetto di Sistemazione
Allogai in pom Da
mt 21,24 % 8.0% Sistamti

S 4 Dopti (.52 Dosti Tert L)

A n]

alusriong "ev

Fevivion

NO._

[o%

[ L]



J211%-43
J211b-14

J211-52

J2090-3

g2 E?E‘)b—f»-
20896
J2060-7
J:_J?‘OE“b—l-’!

J200k-45

J200L-58

21138

Title

Pachagn dr-Diane
Forhiage Po-wlevordond
Flattarneanto Sostyeonsy Gru

da 16 Ton-Taclacg: 2A

Calonna Sostegro G

Uhicarione ¢ Particolari
Package Z20-Plante

Pachage 2R-Ilevozioni
Colonna Sustoonn Gru

Mackage 75

Siudio 4i Massima
Packace No. 3-12x21x5.5m

Package Mo, 4-10x21x5.5m

IAmosiems o Particolari

Styruttura Fox Sala Punpe & Silos

rarticolari Strutlure BEox

Sala Pomps & filos

Particolari Stautthioa Box

Sala Pamps & Silos

Parcotubi Copertura Box

Gnla Pongpe & Bilos

Packege da 12x21ix5.0m
Piante Distribuzions Carichi

o eindio A1 alouni Trovi
[

o Sala Toroe Silos & Parco
Tki-nssicne
Pow Gala Molori o Domps

edifics Golfari @i Sollev.

ol N
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Rovision

s [0,

J21 ) E-260 Btyottara Plipnorto

Piante o Soriond n

J21310-27 Sislemazione Fmaymelli
Reto di Protorione

FPonte Tlicoftori G

J2115-28 Sistomazione Tannolli’
b 1 Proalos tope

Ponte Elicotioro

J21Th~29  Mlifica Scala hec. Elipor,

o Relativi Pioncrottoli J

J21 130 Tpdanto Tuci

Ponle Flicotterd _ . . 0

Fabrication

The modules have been fabricated in Ravenna By Saipem

The materials for theses modules have beon made to the

UNI standard and not to the standards/specificatians

nentioned in item 1. above.

*
The modules no. 1, 3,4 and 6 are"old” structurcs

built in 1968 and used in the Adriatic sea

and have not bean fabricited under the supecrvision

Of Det norske Veritos. These modules have, however,

heon subjecit o inspecticon ard (Ye material aualifics

e e N A B P T Wt e - d S R I W
b oo spcl oo by titrine serrlos Tooamibhe

- o B K LR ST Lydte
LA SR T A S U S AT L llE

TomLaning wxivulos as wall as
nmoaliications to the "old" packuges have beon carried

cuhoarmder Ahe snnoervicion of Ded norshe Veritas ard

T
B o I RN
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The dorrick with substructure and =zhid beans is

accepted for maximum loads as followa:

=  Hook load/Ratary table load 350 ¢ ened

= Bet back leoad lap o
Thiz have hecn required entered in the operations vﬁaﬁ
manugl,

SYETEMY AnD EGu LDMENY
Drawving numbers used are according to Saipem Operation

Manual (May 1976) 2XCept where Specifically noted,

Drawving 2.01. Hud High Pressure Flow Diagram
2.03. Mu@ Low Pressure Flow Diagram
24,05, FMulverulents Flow Diagram
2.07. Compressed Aip Flow Diagram
2.09. Gasoil Flow biagram
2.11. Pratable Wator Flow Diagram
2,13, Industrial Vater Flow Diagram
2.15. Ggua Water Flow Diagram
2.1%.  Steam Watar Plow Biagram

2.20. 011 Sysiom Plow Diagram

Genoral cosmens . Docuniiation for pressyre safety
relief valvag have at hlms of WELting nok baaen recoived e

X n

by iy, Rewaidva o me AN R AL
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Fiping.

Piping project Specifjcation na.

piping wolding spec.
riping walding SpEc.

Piping weldindg. SPCC.

cervice Mo, ©Ff

air Recolver
air Recelver
Air Recelver
Hydraphur—Drinkable

Water

Hyﬁrﬂphnr-Sea
Wator
Cement B5ilos

Mud Silos

Hational 05-435
Serial HNo. 147

ADS repori no. 74-13T4473

pedestal adaptar, ABS report no.-

pofora Certificate cf

Unit Maripey [EELE

Mocdnl N0
Tomn Lmoh ol

Geroer Liftind ap ol iant s

IRSTEPREVTY | R

Fitress

aaination

J.211b.111
w=1-T
w=2-PF
w=3-TF

Manulacburer

———

ptlas Copca
pilas CopcoO

Incgersoll

Marelli

Marelli

pedestal Crane

is issued-

TR TS tmsued.

[ A

yomains o, e e tostaed.

Remarks

e

18ata/1500 1
18ata/300 L
17ata/1500 l//

¢ata/1000 1

f

Y
gata/1000 ﬂ

'
J
:

.?{—,;3

75*ET52l6—583.

Load Lest and +hirouah sxounination must be carried out

ﬁ#-—

st bo carried out

ﬂL_
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2.5.1.2,

2.5.1.5%.
2.5.1.6
2,5.1.7
2.6,

2.7

2.8.

Dloctriaal

No, Archivoe 13058

Mo, Archivo 13056
" " 13057
" " 13059

P 4IRILHETS

Goeneral Electric

460-220 Vv 60 Hz Power A.C.main

Control panel

Section 440 Vv and 220 v.

Power analysis.

Power flexible cable supplier

G.E. ©.C, power

Elcctrical layouat

Light plant

Frmergoency panel 460 V60 Hz

Schematic Diazgram oil well drilli.

(D.C. main switchhoard) . |

Hazardous Area Classification

Drawing 2,2} Arca Classification
To be revizsed according to DnV telex no.
90642 of 14.9.746., Modules 2Za, 2b and

Hbh te be reclassificd as division one.

Drawing 2.32, Fire and Safety Fguipment, Four Sheets

General comment: Emcrgency lights remains to bhe tested.{L-

Energency Shut-down Systep

-

L
]
sl
]

brawing Sonemratic Dnginces Shutdown Syvstem

Brown & Koot drawing: GRP1-TITI-100 Drilling Platform
Crl o Bhuvdwon & Alarm Systom

Matrin Disgram

O O A 5k A St T S T (R T B

Lhuatdows aystom, item A 28,7, v

SURRTI gfmw_
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Drawing: 2.3% Lodgin Quartcers, Layout

Saipem Drawings: Dis,J211h-135% Lodgin Quarter
Main Deck

Dis.J211h-136 Lodgin Quarter
First Deck

Pis.J211b-137 Lodyging Quarter
' Sccond Deck
Dig,J211b-138 Lodging Quarter

Third Deck

Saipem Opcration Manual item 5.39., ) |
Faefer Isoliertechnik drawings |

745-2.3904 Feucrschutzisalierunag A-60 Kuche

745-4,3905 Ausflhrung d. Tsolierung

The Saipem Living quarter is not in accordance with

the wegulations as regards structural fireprotecticn.
This was discussed with Department‘cf Energy represcn-
tatives on 7.11.1974, An agresement was reached allowing -
Saipem to install the living quarter on the CDPL platfors
provided certain modifications were carried out. The

agreed modifications have been carried cout to the satis-.

faction of DnV. ff;v ;

Ventilation

Drawing: 2.26 Force Vented Flow Dizgram
Z2.29 D.C., Motors Ventilation Fiow Diagram
2,290 D.C. Motor ventilation Axonomatric

D,30 0 onale & Living Quartor

ST A Lot daer ]l Living Onarkor
G e Do s ey e s nm
- - Ca e . . - . e g JRT VPR R
2,31 TR WA B DUNSTI DR R £ ST o D)ol L S A
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An angement

saipem Drawing: Diz.J 211b-28 Sistemazione Pannelli
Rete b1 Protozione Ponte Elicotterxo
Saipem Drawing: Dis.J 21ib-118 obsiruction Lights

Saipem Drawings: Dis.d 211b-135 Danger's clagsification

approved exca2pt as commented in DnV letter of

Nevembor Sty 1976.

10,11.19875
KL1/’L"{'m/'\.lf,’l’?’r{uu/}lﬂ ./ a8kl



APPERDIX 11T

. SECONDARY STRUCTURE, FRCP LLOYDS REPORT CONSTRUCTICH
OF THE PLATIORM (2)



] 3.2.1
3.2.2
3.2.3

ey

iy

e

.."

in

33 3.2.4

Secondary Structure

Main Deck Columns

These were supplied by Messrs, Steri, Ennery, France,
on C.G. Doris Order Nos. 74/1239, 75/229, 75/230 and
75/338 and are covered by Lloyd's Saarbricken
Surveyors Certificate No. SAR 400934,

Precast Concerete Deck Beams

!

‘The precast concrete deck becams were constructed

)
in a precasting yard- adjacent to the quay in

Andalsnes. The inspection and quality control
were covered by the Society's Surveyors engaged

on the construction of the platforﬁ.

Seal Caissons - 6 of f

These were supplied by S.A. Sorenam, Moult par Caen,
on C.G. Doris Order No. 74/536 and are covered by
Le Havre Surveyors Certificate No.400231.

After replaccment of the dished ends, which had been
removed at site to facilitate access, ,the Caissons
were hydraulically tested to 12 bars with satisfactory

results.

Conductor Guide Frames

Level A

Guide Frames were manufacturedon site from ST37 steel
supplied by Messrs, G, Aspelin, Trondheim, on Brown &
Root Order No. 13,360, Weldipg was carried ouil by
suitably gqualified weldels,

Levels B and C

Guide Frames were manufactured at Messrs. Steri, on
C.G. Doris Order No. 75/644, and are covered by Lloyd's
Nancy Certificate No. NCY 500034,

- - oo . PNEE L e it mme Crmm
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2,5

. material supplied by Messrs, Steri, on C.G, Doris

on C.G. Doris No. 75/644 and are covered by Lloyd's

‘covered by manufacturers, certificates.

-on C,G, Doris QOrder No. 75/231 and are covered by

T lmAd'n Damirdae nf Chicenteon M-k men Camamne MRemnn

The corbels were manufactured on site from =sTE2, 3N

Order Nos. 75/843 and 73/1005, which is covered by
manufacturer's certificates, ¥Welding and assembly
was done by Messrs. Eumech, using suitably qualified
welders and procedures. All welds were magnetically
crack detected and in addition to the insitu welds to
the base plates incorporated in the structure were
subject to 100 % ultrasonic examinatiop with satisfactory

results,

Levels D and E

Guide Frames were manufactured at Messrs, Steri,

Nancy Certificate No. NCY 500094,

Corbels were manufactured on site by Messrs; Eumech
from STS2.3N malerial supplied by Messrs. Steri on
C.G. Doris Order Nos., 75/843 and 75/1005, which is

Assembly and welding was done on site by Messrs, Euﬁech,
using suitably qualified procedures aqd welders, All
welds were magnetically crack detected and in addition
the full peneiration filled welds oﬁ to the vertical
base plates woere subject to 100 % ultirasonic examination

with safisfactory results,

Conductor Guide Pipes

The 36" dia. guide pipes were made by Le Tube Spirale

manufacturers certificates.
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3.2.9

3.2.10

3.2.11

3.2.12

TowngQ_Links

These were supplicd by Messrs, Societe Frangaise
des Acleries de Blanc - Misseron onm C,G, Doris
Order No, 74/804 and are covered by Lloyd’'s
Valenciennes certificate No. VLN 500001,

Platforms, Ladders, etc. in Central Shaft

These were manufactured by Messrs. Seagull

Manufaéturing Co. Ltd. Lowestoft on Total 0il
Marine Order No. 78-5701-11058 and are covered
by Lloyd's Ipswich certificate No. IPS 401800.

Boat Landings

These were manufacturcd by Messrs., ACMZ, Carpiguet,
on C,G. Doris Order No. 75/0643 and are covered by
Lloyd's Le Havre certificate No. 500187,

Access Stairways

These were manufactured by Messrs., ACMC, Carpiquet,,
on C.G, Doris Order No. 75/927 and 75/997 and are
covered by Lloyd's Le Havre certificate

No. 500173,

Main Deck Panels B

Thesc were manufaciured by Messrs. ACNC, Carpiquet,
on C.G. Doris Order No. 75/780 and are covered by
Lloyd's Le Havre certificate No. 500137,

KM 60 Pcdestal Cranes - 2 off

The base structures for ihe pedestals of these
two cranes were supplied by M.A,N,

on Brown & Root Order No. 11094 and are covered
by Lloyd's Mannheim certificate No. MHM501126/2.

)
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ENLoY II_?_}___T._;_EI_{H"]_S_ rs and Waliwa VS

Ladders and walkways for divers access to exterior

of =cal caissons were munufactUred by Messrs., Eumech,
Great Yarmouth, and are covered by Lloyd's Ipswich
certificate No. IPS 401108, Welding to place at

gite was carried out using approved procedures

and qualified welders, The pad eyes were manufactured
by Eumech, Great Yarmwouth, and are covered by Lloyd's
Ipswich certificate No. IPS 401109, Further welding
was carried out at Messrs, Bolsgnes Vérft, Molde, by
qualified welders using approved procedures and spot
checks by ultrasonic and magnetic erack detection were
carried out on 20 § of the welds with satisfactory
results, '

skid Beams

These were manufactured by Messrs. ACMC, Carpiquet,
on C,G, Doris Order No. 75/0973 and are covered by
Lloyd’s Le Favre certificate No. 500173, |
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Bage Slab (V)

Axix A TO days
" "r 0 Tt
Axis C 20 aays

" 80 1"

hyis E

ga,.B8x12.3
$#9.8x12.2

72o.8x12.3

79.8x12.3

392
L1
LT
L66

368
bis
392
L48

438
3

b2} 60 days £9.8x12.3 L43 Li6
" " 90 " £9.8x12.3 W77 L48
k32
Precgsg{‘f_emcnt /&‘ - | ot mnd E e m/c .:,-;4 &(
FBl Upper part (V) 90 days @15x22.5 263 ol
" " oo M dlsxﬁg.a 279 219
" " #15x30,1 275 279
257
TEY Tower part (H) 105 desys @15x22.5 397 385
" " 165 " @g1ox26.k Lo6 Lon
" " 105 " $15x26.% 327 302 |
310 |
Strat Axis B (V) |
T " B duys @10x20 296 206
1Y " 8 " (110x20 301 301
I1I " 8 " @Fox20 317 317
205
mingtelt Axis § (V) |
1 " |12 days  Pi0xd5 392 380
11 no 12 " ploxR0 357 357
11T " 12 " F10x70 360 360
366
Fingvelt Axis T (V)
1 " 19 dsys $15x30 32 372
IT " 19 " gioxR2.5 352 3h1
T11 @F15%18.5 346 332

" 19 f
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BYGOUERKONTROLLAS R TR TR 1l Y M ERIALS ESTING
CLLTENTE QOB SURPIGTH
Core Siructural Age at Care Testing Fovivalent eylinde
Identification member tenting dimersions strenglh  strenpgth (kg/cmE)
T - .LD e _I:I L_E;_}_;thf I"_ o o T i -
Wall,lst/2nd Jap
Axis F,left NS days  @#15x22.5 324 31h1
nonoow ks @15x18.8 280 263 300
o ks " g15x22.8 332 322
.
Axis F,right ks " @215x22.5 315 306
"nowon kg M 215x18.8 30k 286 299
oo g " g15x22.8  31h 30k
' N
pxis B ys P15x22.5 365 35h _
"o ks ¢15%22.8 322 312 321
now oy £15x15.8 317 298]
Interior Bl.f. ‘;‘|
+8.50-+9.50 1 \ !
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I Lxis § vh days gik.ox2R.5 332 322
11 Aviz 6 56 " 1Y, 0x15.0 L26 388
111 Axis 6 - 56 " @ik.9x22.5 3061 350> 351
T Axis b 56 M F1h.5xP2,5 35k 243
1 Axix 3 56 " #1l.ox2?2.5 367 -35%
ITT Axis 3 56 " ¢ 0.3x15.0 k12 39§] M3
3
1V n n . 56 1 L’f 9.83{1.5.0 ]1.)41 ]427"‘])
I Int.Wall,Axis A 31 days ¢k, oxp0 .8 364 354
11 " " oo 63 " g1l oxz2.8 3k 332
330
111 " " Axis B 63 " gah,one2.8 332 321
w N 21%.9x22.8 223 314
I hxis 2 68 dmys gil.ox22.5 368 BSﬂ )
i ] 359
II " " 68 " p1k.ax22.5 372 361
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APPERDIX VI

PROCEDURE FOR THAECTION CF CRACKS
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APPERDIX VITI

REPAIR TO UPPER BREAKNATER WALL
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APPELDIX 1X

REPAIR PROCEDURE FOR HONEYCOMBING
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REPAIR PROCEDURE FOR UPPER BREAKUATER HALL NODE
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APPERDIX X1

BETOKEM SPECIFICATION QR REPAIR SATERIAL



——

[

) TR TR : [
L".'l"' = '\ ‘:r- “'\:“‘." " T
e L ona L B A L L I

G Lltaat eI Mk
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BETOKEN Exil-PRCDUCTS

Dry mortars with no plastic
shrinkage

The precducts listed 10 the Tollowing 1ablc are usnd for
wndderpouring of machines, concrele ewements as weell is
for filling of ducts end for ancharing of bars.

— G§divs suergtn | Expanzion

Designolion

| Degnaten 17 bplem? T i) 3%
Brioruin ©xM 450 - 550 {45 — 55) 5o 6
Eptrhkem Exhi-S Ey — 700 (50 — 7 1 -2

i
l arokuen BabtV 1‘
Doesgvern Cel-AF 'I

BOQ - €00 150 - &0} 3
350 at -10%C } (35)

Exh-Y is a mortar for underpouring of layers thicker
than 7 om, ExM-AF is a special MOrLar for pouring at
lemporatures below freezing.

iialcticls

The Cxhiproducts @€ dry moitats compased of ce
ment, sand, Expanding aud sizbilising agenis. They are
readdy far use, only water has o pe adiled at the sile.
The maximum size ot the sand fraction 8 1.6 mm
exnept for £, 0V vhere the maximum sizp is 4.0 mm.
The products CHint .0 No PoisOnUULs ingrediences and
no chiarids or ather componenis yihich can viep up
the corrosion.,

physical properties

NOTEBY (Morsk Teknisk Eyogrkontrolll - an authorirzed
1pst lahoratary o~ has carried out tests for measuring the
expansion and prastic sheinkage af Ex'A compared with
a mortar without additives 7o mposed of 1 part cement

- 1.5 parts sand {try weiuhtl. The cxpantiing-shrinkage
test were potfoimed oy filling 2 gracuctee gy linder with
g premixed mnrtarwater mix and the surface level of
the mix ware phserved at ceqtan \ime intervalis. The
results are shown in the faliowing disgram.

Expansica resp, chrinkuge for Beiokem ExM and
rorar with no additives

Ewpansion in %

LI N P,

xpaiiEe O 407LAF o m— Eapanuonrmarias
Fpapulated waler

[

RUTLE

FRITZ Rla it2Vo 1L .nLd 3 = T

Thed 73

LF 472704723

.

The ¢doticd curve indicutes the tovel of the separated
waler above ihe miv and ihe fulidrawn Curve the level
of ithe yroul ireelf. Because of the chemical incractions
the separated watel iv sbscrbed gradually 46 houts
after mixing and is comnpletely cluninated after anproxi
mately 12 hours.

Morter with na additives always shows a plastic shrinkzage

which incieases with incrising blecding (water sepazation).

ExM expands while the mix is piastic and fills gomplotely
the space inta which it is poured, The product does ot
expond alter hardening and theretare 1o cracks arice due

to ihe expansion, The pressure exercisnd on the surroung:

ings during the expansan is very slight and any damaye
Aue 10 1hiy has never heen experienced,

The disyram also shows the COMprEsxive surength for the
(nGTiar Mixes A will be seen the Jxii has @ considerable
higner clrencth than the mix without any adgitives,

HOTERY (Morsk Teknisk Bygozkentrsil) has alsn measvied

the anchorege bond for @ smonth bar pasred 0 2 ExM

mortar. As will be seen (he bond sircngih is very high even

{nr a smoath bat.

Cube strength for Cetokem Exbi and mortar vitih no
add:tive

v —— T
E_ _fetokem ExM_ L -

A

._

B
|
|
|

L
=
L=]

b
=
L=

-
L]
T

Compressive st ergih kofe m?

]
__.__I_ — e —
‘{ Curnmg davs

— ——

5 10 ] 20 25

ExM-5 and ExiA-V

The compressive strenqth for 7 em cubes cusad at z200C
arg shown in 1he follgwing table,

Compressive strength for 7,1 ¢m cubes cured al 202C

: T - '|_ Campreuave i3 rengih
CE=Y S _
Vyater Lires per DAy 40 kg — T T Pl
) 1day | 7 rhayy | 23 Dave
° . PR

R — i_
|

ExM-S.‘ 7.2 370 .| g7c | GBO
. 7.0 ss0 | coa | &30
E;M-\-'L 55 240 i 410 ] =70
6.5 =70 aca 1 5<0
A I 65 (LA
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UaTt-AF

CongeriasIve Ty i at bower cur

L. 7aARC
— 150G
- 1ues

Couring s raiure

Ch\ﬂ

'1 tfl..\‘,!-

Bacting - Virchouoo Cropoerlios

g tempyatures The Tahbpeoduects ot odivered 0 AD ko paper hians

vith one Jayor of wai l;-'cmf papar. Thuy cun be stored

v

‘.,J,,,::,.,,_m. ,,I,'.';_"‘“{" 1 for yusrs pravihs A diy conditions antd not Yoo much

7_”.11,*5“ ?a(;l_“‘ areniute e, pites of maxunurn 10 buys Bgight.

35 84
o4 190
195 3.0

Briongkjemisk
Frits Kiwrs vei
Oslo 3

Ae.: Bond streagih of bars poured in Betokem ExBM.mortar

As regquested b

have been in charge of carrying our bond strength test with 20 mm snooth bars

st, 37 poured |

3 pivces of concreit speciments 14 x 14 x 25 cm with a centric ho'z of 3 cm

chaincter were

Ater one week curing ol the cuncrete speciments the bars were poured in with
Ext-moriar sketch Bl

After one more week the pond strength was measuted fuke'ch €}

Results

Comnp

Concrﬂe

354 kpfem?
993 kp/em:
ags4 kplem?

No damage w

as oterved far the bond between e CONCTELE and the morar.

]
AL,
1

y you and in agreement waith Mr, Saltroe, A5, HbyenEHefsen we

n ExM-maortar,

prepared (skeich A)

—_—— —r

regsive strength Fulling out force

atier shiding

Pizx. lood atinitial
sliding of hotts

mQfTar

431 kpfom? 7120 kg
435 kpfomi 7120 kg
A27 kp/emi 7 V20 K9

2 480 kg
2 480 kg
2 480 kg

NOBSK TEKNISK BYGGEKONTROLL A3

—_—— — At i -

Sketch A

14=mIF_' } hole @3 em =

*-___ ..
25¢e¢m

Ewetch G

Sketch B

:cm-:.rate

— / mortar Beiokem ExM

j“—c\ bolt @ 20 m/m £1 37

pouting in 'Imgth 25 cm

i 3 e e e & oad

E Puiling Out 125ty prriormod
by 8 ¥oipert Testringtnachin
.xbutr"mnt

N
o i P it —, ———t —r




s trive i for underouring of

oo and conarecie clomonts

The Evic;  assts hove to e correctly veedd an order
ta fulfiil their oopose,

PRUFARATION OF THE COCRETE SURFACE

The conuate surface which cames in contact with
Extlanotar his to be completcly cleaned. Loose par-
ticles and laitance must be remowcJ by chiping, g,
srubing ar sand blastiog,

Also the lower surtece of the bedplete has to be cleaned.
Sometimes the surface has 1o be digressed as well,

The concrele surfaces have 10 be moistencd until they
are satursled 1he day before pourning. The wurfaces have
ta be subjocted 10 drying wame hours before pouring 50
that they have a slight suction ability when ihe pouring
tehes place. Half an hour Liofore pouring pecasional water
in haoles and grooves are removed by air blowing.

FORMS

Tho formy are build around the bedplate. The form mate-
rial has 1o be of good guality voith very low suciion ubsili-
ty. The form is build a few om higher then the surface of
the Exb-mortar and has 1o be firmly attzched so that no
s'iding oocur during the pouring, The formyvork has to be
perfurmed so that the pouring can lake place from one
cicla, Betveon the bedplate and the other form sigdes there
hes to Lo a gep of 4 — § mrn in grder 10 sllow control of
15z L «M morter that it epmpieiely filly the spece it is in-
tended to filt and further to facilitete escapse of the air.
Fer plates with a cotregatsd bottom ench soctian has 1o
Be fitied with an ar went 1o allow the aif 1o s¢ape.

MINING

For small jobs a high speed diill is 3 suitable tool. For
Bir jobs a coloreie mixer is recomemendad. A suitable
dispender for addition of water should be availzble, De-
pancting on the cansistengy aitmed at 5.5 .- §.5 litre/bag
Ras 10 be usea for TxM4-V end ExM-AF and 7 - B liire/
bag fur Exi and Exh-S,

The Bulk of the water is added o the mixer, then the
mixer i started and the [xM mortar added while stirring,
The stirring is continued for 2 minutes antil the mix is
entirely homazeagaus. The mix s sltowed 1o stand for a
couple of minctes end additional weter is added to a
suitabie consisteney wwhile stirring until the mix is homo-
GRneous.

The mix chould then have a olastic or fluid consistency.
The consistency is adiusted to fit the el job. tf the
space is easy 10 fill she viscouty con be ralher high and
in the contrary if the space 15 ditficult to fill the viston
sity has 1o be rahler ow,

The pouring has to be finished not tater than 20 minutes

after the mixing otheawise too much expension 15 fost. -

Tl PoausitiG

The mw i $ed in froin one sitde and the filling con-
tinved gntil the mix penvtearcs all the openisge belwezn
the bedplate and the form, The f:510g af the form is
facititoted by hoocking on the outside of the Fanm,

A ster! bond it a switeble teol Tor pashing the maortar
under the hedplate, Ly Jrawing the taodd foith and
Back under the plate, Vibration chould not be used, The
pouring eperation should not be imerrupted before it is
{inished,

CURING

As the binding agent in the ExM-mortar is Pordand
Cemment the same curing methods are recommended as
for 1he reqular cement rmorars, The temperature in the
mortar has 1o be kept above = 29C for at least 2 days
afier pauring (docs not apply to ExM-AF),

As soon as the finishing of the martar surface is com-
pleted 1he free suriace has to be protecied against
drying out in one of the following ways:

A. The surface is oversprayed with Betokem O
{Curing carmpound]. This will be a good curing
which, however, can be further improved by spraying
water on the surface after 2 couple of days, In case
the surfsce has to be painted later, Betokem MH
ta high quabity and more exponsive curing compound}
is recommendad instead of Betokem O,

B Piastic sheots covering is utilized for at least 7 days.

The farmes cuaing method (A} should be praferred becavse «
of the drying shock which might occur wihen the plastic
sheet is remaoved., ‘

Ghserve the high drying effect of the cold winter air
especially when artificial heating is used.

PFRRODUCTION AMD MARKETING

Ertonokjumisk A5, siv.ing. Johs. Rutie, Gslo 3, Narway
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Catract from gt ng 7200 tom Saedih Cennent oed Cuncrote Rescarch Institote
at the Royal Istitete of Techinology, Sroghhohimd

B, Sumary of sl resufts

The tost genfirms that the Lardening of Betokem ExM-AF takes place at 3 temperature
of —100¢C. The strenqth inciesss fulloes mare slovty at this teinperature than at & tem-
perature of - 202C. However, after 24 days the sticngth of the --102C cubes are higher
then for correwnonding cubes at a teropesaiure of 1 2000, The highest strength alter
%8 days is obtained with cubes cured at —100r for 7 days followed by a curing at
L7000 unti! 78 davs. Most probably the mortar bas not frozen at —10%C, Any pattern
of ice crystals could not be abserved,

Hf the temparature of 1he ipacimerts were —109C gr above O {stored in warm water he-
fore erushing) when the strenoth was maasured, the obtained result was the sane for
both termperatures, {which shows there was no addtitional strength bacause of ice
crystals — translztor's remark).

With regerd ta the chlorid content, this is below the level which can initiate any carrosion
on the reinfarcement, ‘

Oulo, April 1973

fideooonee 13808F
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int is U, V.

Uy, V. is
as it mttoches woll to nmoisten
clso undor water, The U.V, mix
in cancretle s{ructures above &4f WE

.
[

The wix cttaches well to vertica
Typicnl applications are Ie
{protection ol the

1
poirs o
reinforcenent),

- ’

Pnckapcﬁ

The U.¥V, mix is delivercd in £ ren
and curing ogent, pocked in right
curing ogent) of 2.4 kg or 10 kg

Mixingg

The content of one boXx roesin and o
onn mn iron plate. The pixing is pu
moss is knected until it atrins ©

blonek or white strips. The mess
of 17 = 20°C when it is mixed. The
whon the tempersture is highexr the

Pincing of the mix

The concrete ho to be clenn ongd &

=
ot

surface nust Lo theroughly cleanaed.
The U.V. muess is nlaced by o trowe

by moistening +hie tool.
The work under water C

1. The U.V, mix is nl
convaa or any other sirong
The pieevs of conves nre honda
thew ond ploceos thcs ffor
to push instantly in the
thia borders of the nioced
The Jdiver =t contimie tho
thic substrate over the cniire
or: place at least 2L hours.

S50

I

NG

poA e aBLTCREM - OLLOD - JLAKEA

BetokenaTpoxy UV

o orray solventirec cpoXy ndapte
surfoces anfg
is ritted for trowling

an be p:rformmd in

aced in laycrs
fabric in convenio
d own to the diver who pus
1S tnnece over
iddle of
that no wotorpuckes
wWOor

ol
=

LE

AL RS VLI GO A TLE DILO 243012

LOREREROG LT AT

biE: LORENSROG $TASJON

L
4 for underwaterwarks,
1 curing takes place
oi delects
11 ns under woter.

curfnces without forms.
f guaycoelwing, Lridgecoluwms
tighting of concrote dums etc.

resLRg
(resin +

dy for use COEpPUIlchLS,
proporiion in units

ne box curing agent is placed

~formed by a trowel il the -
uniforn pray colour without

should hove o tenperature
petlife is sbout 1 hour,
potlife 1s shoricr,

und. Defects

o ofv the concrote

1, The trowellling is facilitate

2
-

different waysi

of 10-15 mm piects of &rvy
nt worliing Wrci.
nes
crack. 4% iupertan
the picce nnd finolly on

= guCcuI'.
thoe comvas toutches
st Telerin

[2) o

|

-
-

 until
+an,. The canvas

2., Thne U,V,. mix is ;rolloed in balls ~nd honded down Tu th: diver
o evens it ot with his hinnd.
wiren this oethod 1s used Lhe lover has to be -3 rm thicker

becnuse the uppes layer iz onpt

to be woulbcd out.
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Thi U,V, saes =shonld not e stsedd nb tenporatures below

oy . . . . .
FJoNTCL At such low tenporainres it wr 1l ieke woecks to o schicove

o couiplete curingr, SLs o tule 24 hours hordening Lz sultViciont

"

to avoid woshing out of the mnss.

Rubber ploves has to be uszcd, IF any of the conponents iouclies
the skin Lt has to be washod with wars wabler and sozp.

Clezning | TR
The tvoel ean Le washed wiih worrn water with serubbing.
r - : 1 - ’

L i . . . Lo a1 - . - i

Storing . R T I T

The U.V. mass con be stored in unbroeoken poekages for oneg yeor
without suffoering any donigle. : :

M .

The above information is presented in good foith, As, Lowever,
the use of the product is ocut of our control we give no o
warranty for the results obtained in the field, oo

LN

Oslo, jnnuary 10270
* l... I
L]
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Haoioken - Epaxy P oand P-?

P and I’-1 are cpoxy formulations used as o gluing agent for
binding new conereie to hardened concrete, The glues can also
be usud as binding nponts in epoxy#murtars.

Materinls

Lpoxy P and P-1 arc two-compenenis apoxy compounds containing
n resin and @ hardener. Both conpounds are solvent freec.

Phvsicn 1 vropoertics

o , T
P herdenes ot {ompoeratures 85 1ow as -5 C. At these low roe
temperatures the herdening is very slow. :

- v

P-1 hardencs at tewnporatares Aovwn to +SDC. Tnlike P the product
P-1 does not smell nnd is sorowhnt uera convenient Lo haoondie
than P. The potiife of P ot 20% is npproximately 20 ninates.
The potlife of P-1 is =& little shorter, &Lt LoweT temperaturss
the potlife is longer. v ghould not be uscd in direct contact
with food or drinking water. ) B

R . -

Consurtp i o1

- 2 . . .
0,5 - T,D\kﬁ/m?. with & more rough surfoce the concunption 13
cbout 1,0 kg/m . ' -

Rourreinents tn the concroete nd steonl curiaco
LARSAT AR SR Skl L 1R L e L

e ——— ———— — —r L — —

The suriace of the cqncrctc ias to be cleon ang solid.

L.aitancc and loose conercte paurticles cust be rernoved. The oost
uscd nethods ror pre]poringd thie concreis suriace 1s o
losiing, push=-hoemezring oFf acid atching (1 pert commercinl )
grade cmncuntratmd hydruchlorid acid ©o It parts wntcr) succeeding
woohing with woter. The concreie should prcfurably ho s OrY
an possible during the cpOraTion. Fres waler . on thoe surincce
must be removed Aandd workable riccihods are o trent fhe surface
witihh a propnnflénu or Jetting with dry coupressaed air.

(Ve olso hove © sl thnt is speciclly £ittad for this type oF
wnder-wateT works . Lt 35 &n advoantoge te oouun-cloon oF plow
the surface, Tae ~pplication worlk has to be undertomnen as =0T
ns possible ofter the clonnrinfl. - e

The &toel hos +o e ree of mas

i
s ¢iven the best results, ror S
brushing A8 sufTicient boll for

and fat. So far sond-blowing
aller jobs thorough wire
Leo
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e cotipainenta ousht to have & {osprorntare of 15-27 € ruaring

130 ot AL T you ddo ot 11=d ot ire packages fei. GOl monettt
. 1 [ L

has to b stirvrod prior to the vetlontingg, Tho (‘L‘:,H«,n«].\‘" havae
{o le rixed for o inies until the plue is conpiotaly
honoppeneons. Conow e pachages above 2 T wo T TR IR T L
slowly poing v 111 with blades i1 urder Lo seoure A Nouo-
genzeous mixiure. Tiymcdiately after mixving the lae is brushed
onn ihe surface with a «tiff bLrush or a roller. T‘" the suvlfoce
is tolorably sracoth 1t could bw riure convenient to use 4
stopping knife or 4 rulborswab, The torppeeraturg on ti1e surface
of the concrete sheuld be et le sast EUC Juring the exacution.
At too low togperatures ilie glue wils ains o higher viscosity
and conscquently is horder to hondle, The post tenperntare

i3 15 - 20°¢C,

Co=tinm and Findshidneg treatnont

New concrete should be supplied not carlier than 2.3 minutes
after the glue has Leon Lrushed on thco ared anfd 31\\-1}/._ whon
thie glue still is {ocky. At o toenneras ture of 20 ®c not more
than 1 hour should elapse, at 2 tenporntaits of 10 C maximun

2 hours sheuld elapse e ot 50 maxia 3 hours should elapse
before the concretae is placed in the ¢ Amsiruction, If the ccil=
cyote is plaoced too lote the gluce acts reverse on the desired
effeet, In cunes of doubt a now brush with Epuxy T shoud be
urcd. The conercte which is usad should hove & sliup not higher
than 5 cm. It is on advao Jwi.uﬁe io us= ‘1,5 1 Betoken LEP per o
cencreto. '

YL

Constructions vithout formwork on vertieal aroens and on tho
coilings rogquine training before Yyou obhtain & working-routine.
The gliue con wvVe somowhitt bLoceuse off uhc, waighi of the mortar,
cspecinlly if you have o thick lh.y\_,r of gluc. The pxo ohlom
diminishes if you let tha e“»r}:ﬂ'i"_Lu harden & 1little bit on the
crca (for exnmple. 15-20 pin. ot 20 C) =nd appiy the pmortor An
iwo or three loyersS. )
Spraying of the mortnr on the aren s nlso en orfective method.
To sceoure ithe comed femoTinr preper 5113_*_'" condition it shonld
jppmodintoiy bo Cevoren aith o e lmntie shoet, oOF Tale \T'l..-_q.i""f'llllv
e reon wivly Ui €3 ol Tn Tetoraonn 0 9
ot cﬂ_(_'lm 1T, ue to the hiph .,L11_~,_Lle o1 the adheslve,
i overlays ol e anplied anel fc':x.,lz sraded whsre e Airad.
Huv cvoer, the best way 18 to saw-cut o Jepth of t least '
2,5 €

Hanaling preocmafions. o ‘ : T
During tie job gloves chouid be used, IL one of the e nponcnis

of the glue touchcs the siin it rrast irrmcdintely Lo waaheﬂ
wiill soop ond warh wator, solwents o8 acctun, xylol or QT
thinners should nevoer be uscd., Frovide adequnte \L‘I‘i-..,lla't.-"LDﬂ
during inndvor Jols. Qo porsony are cllergiec agninst th
harcdensr which resules in soue form of skin aderoatitis.
Good porsonial hyvyiene ~nd ehunging of Girty working-clothes
are inportant fncters te be awore of,



Cleonines

¥

Tools Mave to bo elenned fmosedintely nlior

thoy hove beon
Beeced witlh Dhetodkom Tynaer (cventnnlly

tri, oooton obr x}'lt,].).
Epoexy;lue wirich Linsg howile nted is eiffioule to ronove,.

Vivohouse prooeritios

Tioth the components resin ot hoardener should L stored in
clased packagrs. I the storing conditions are favourable
the guality of the produact wili nmot Le recducved during

thic first & months. '

The chove information is presented dn gouwd iaith., As,
however, the use ol the product is oul ol our contool
we ive no worranty for the results obtained in
ficld.

F o
Ll

Oslo, Jjoanuary 9%5
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e tolem=-Epoxy ML= L (ML~ 1_),.

Vhat is 1L-U (ML=1),

ML-Y4 is a solvent-frece epoXy forrulotion of low viscosity which

is uscd ns binding aoont in epoxy mortnr and concrote, The

porlars (comcrcte) are usced for repailr of concrate-structures,
holding bolts, binding of concretce clements, casting and repairs

of bridge NOsCS (expanding jointa) and Tor industry floor coverings.

The wiscosity is approximately 600 cps at 2500, spocific weight
approxinately 1,1, S ‘ ‘

ML-U4 is mlso delivered &5 @ spattle i.e. ready for use without
Addivion of aggregntes at the site,

ML-1 is a winter gquality of ML-4 used at tenperatures below 500
cnd under moist conditions, ML-1 also hardenes under wateT. ML=
hnrdenes at temperatures dovn to -500 though very slowly. Mixed
wiih dry sand 1 3 1 ML-1 is very well rittet Tour binding of fresh
concrete to harcdened concrete or steel (see brochure for Detcoken:
Epoxy P). The viscosity of ML-1 is higner than for ML-L., ML-1

is not {adeless, as the mortoa assunaes @ brownish color alter 2
while. The ML-1 moriars Sheould not be used in Qirect contact with
food or drinlking wateTl. :

Packing

The glue 1is delivered in two components (horpiks - yesin, herder -
hardener) packed in 1:ight proeportions and ready lor use.
Packings: ML=% 1 - 2.4« 13,50 and 270 k@ Etwo cbmponents;
ML=1 1 - 5,1 = 13,350 ana 300 kg (Lve colrponents

We also deliver dry cond in bags suitable Tfor the epoxy-package.

Regnirenants to the concrcte and ctael surface
Reguapoiv-ihs oo 2 L

The surface of the concrete has to be clean and solid. Laitonce
and loasc poarticles must be removed. Suitable meihods for pre-
paring the anrfoce 18 sand hlesting, tush-hamnmering or acid
atching (1 part commercial hydrochlorid acid to 4 parts water)
followed by woshing with wa%er. The conucrete should preferably e
as dry nos possible curing the operation. Tree water on the surfac=
rust be reooved with - propan flame or with dry compressed ajrT
(for floor covering 4.5 ¢ humidiiy in the concrete is required),
Ipmecdictely before the cpoxy-mnortar is being used the concrete
has to o voacuum clennaed €r just 3lown clean. The stc2l hias to

he free of rust and fat. Snnd-blowing gives the best results.

For smnller jobs thiorongh wire brushing 1is sufficient.

How much sond should o uscd B -

The ratio cpoxyfsand'dcpends for which purpose the gliue is used.



. re—

[

Caianr . oortions ) Sawunt Properiies
clua/ ol {x;uitjlt) kKid o riom ‘ (m}q)licﬂ;iiculs)
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1 1-3 0,75 = 0,5 Solflevelling, sticky and ean
e levelled gpaut Ly B flont or
trowel., Relatively easy to mix.
Uscd fors: helding of bolts,
binding of elcments, self-
tlevulling fiopor covering, grou=-
ting ete.

*

1 3 3-6 0.5 = 0.3 gsufficient glue for moistening
: the wmortar. Easy to level out,
Primer (pure glue} is often

. T ' necessary. Used forg repair of
o R concrete floors, floor covaring
T S : of cpoxymortars.

1 3 & or more 0.3 The primer should be used 1o
sceure good bound- strength.
Very heavy to miX. Only mixing -
by machine is sntisfactory. Has
to be vibrated ond packed

properly vhen poured. Usaed for:

repair of conerete structares,
! bridge neses ete.

It is of decisive jmportance that trhe cond 4+s cleon, dry and of

proper grading. The puarticle size of the sand should not exceed 1/3 of
the thinnest morinr=loyver. The conrsar the sand the better the
workability of the mortar, -

Yhen epoxy-mortars are being nsed where large temperature variations
cceour it is necessary to be awore of the Tact that the Ltermal
cxpansion is considerably higher than for orcdinaty comcrete. The

=

" highor the snnd content of the epoxy the snaller the difference.

"Mixisy; of the mortar

Trering the miximg the components should have a tmnpcfuture of at

L] . . x
lenst 15 €. Thoe components shoulad he nixed thoroughly for 1.5 minutes.
{(¥vhen the whole poclkage is not used the componcents should be weighted)

The nizxing is perfoimed VeXy efficient by a slow rotating drill which

;riue per litro \ . !
i

L

does not introduct too much air. A plastic container might be useq foy

nixing. Small batches can be mixed by a arill, Howover, & poaddle-
mixer should be used for large Lntches o nortaxr with much send {i.
ghove 1 1 6). The potlife i=s Approximntely 1 hour {for a mortar 1 :
et 20°C., At lower temporature the potlifc 1is considernbly longerl. :

‘ ) The higher
the temperature the ensier the handling of the asrtar., Dy hand-mixing
it is an adventage to wore the components to 30 C prior to mixing.

@,
6

LAitention: The potlife is considerably chorter when the mortar is
whaan. 1i the mortar has to be used on verticnl surlacos withoeut Torms
it is necessary to mix the sand with picro-talc, ashestos powdaer or
ferosil (5-50 %) to pravent moving of ihe moriar. AnotheT possibility
is to use ML-L glue mixed with cnnd to £ proper censistency.

Thouph ML-4 is less sensitive to meisture than is ML-1 cduring the
curing peried, it is aoreferable to use dry concreie: The bound-
strength to the conerete can pa decrcascd if the conerate is woo
molst.
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R O N N R T7 L (TR TIRF LIS SLLANAT & 15 = 2570 is oo
for Vot Mh=d aoul ML=,

Coring ond somensih .
Yo, Ll Grinvi h-,g,ml_u_rrjr_uf.i e MLoM morbLar should hove n tenperature
of ot least 37C. After 24 heurs of curing the strength is higher
than for ord . nery concrete, At & tempoerature of 20YC the final
strcength is -~enchoed alfter 3-7 doys,. '

wWorsk Telnisk Dvgeckoutroll (an avthorized 1ahorntory) hns tested
some Linrs syeciments (Uxbx16 em) of cpoxy mortar (ML—H;. The
appregntes sre delivered Ly Detongljemisk r/s {0-13 wa). Each
Tigure is nr average of 3 speciments,

Jixing propcrtion' Volume-weight | Compressive 2 Flexurable
epoxv/sone l stroennth kp/fem strength knfem
1/10 2.28 1013 238
1/10 2.35 1158 265

For ML-1 mortar the final stirength_is reached after 2-5 days at a
tomperature of .?(,)“C, however, ot o”c it mipght take several weeks,
Vhen the mortor is mixed at EOUC, RO % of the strengih is resched
after 3-4 davs at o curing temperature of 07C.,The final compressive
strength fTor a mortar 1 o & is 700 - 800 kg/em .

Handling nreocoutions,

ITrairing the jub‘hloves should be used, If one of the componcenis
tonches the skin it must immedintely be washed with seap and warm
woter. Sonce persons are allpergic peninst the hardencr which
results in some Torm of cermatitis. Working-clothes tnat nre sciled
with unhardencd binding coaponenis must be changed as swon as
possible, Provide adequate ventilation during inndool jobs.

Clconing

Fpoxy=-glue which hns hinrdoened is difficull to reamoeve., Machines and
tools have to be cleancd imaediately after use with Detoken Thinner.
The mixer should be cleanced with some sand mixed with JDeitokem Thinner,

¥orehounse properties . ‘
Tiolh cowponcnis resin and hardener chiould be stored in closed
prekages, If the storing conditions are faveurabtle the guarlity of
MLo4 will not bLe reduced during the first year. ATter a long '
period of storage below 12°C ML-1 resin mipght thicken (crystnllize),
co ihot it must be heated to a tempernture of Lo-50¥¢ before use,.
The resin shoeuld praferably be cooled down to the actual working
tenperature hefore use, ML-1 cen be stored Tor at least 5 rmontlis.

The above imformotion is presented in good foith, As, however,
the use of the product is out of our conirol we give no
warrauly Tor the resulis obtainced in the field.

-

Oslo, april 1975
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Required dead weignt of the Platform _ 206.000 T

weight of vhe platform yhen erplaced ON site,

enpiy of ballast 113.600 T
packages Dead Load : | _ . 4+ 5.608 T
vater in Central Shaft - ) + 7.660T
Dead weight of ihe Platiorm without any
agditional cand ballast: 126.866 T
. Hacossary sand pallast . 79.134 1
_ Sand density inp tha sea water - . . 0.95
Hecessary cand volume 1O be put Inlo the
platform - E £5,265 m3
- pallast volume +o be put up to level +15m ‘ 3.562 m3
- gallest volume to be put above 1eyel +15m 7 79,337 m3
: (83.239 - 3.962)
_ area of the eix cells 1o ne pallasted : 2
6w 397,7 e : - - 2.336m
Theoretical Teyel of bailast
33%.908 il
X = 15 + —‘E'E'gé = i + 33.30
. = 08,30 meters.
Document &
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§ Oct
12 Gct
17 Oct
20 Gct
Vo 27 oct
13 hov
23 Rov
25 Noy
26 Nov
‘ 3 Dec
FINA; LEVEL 11 Dec

|

19,40
21,90
24,30
26,60
30,90
24,20
47,00
48,720
48,20
50,50
50,10

B

18,90
23,10
24,90
27,40

29,20

43,40

47,20

45,30
49,40
49,60

50,00

Final mean level :

SEND HELanT I CRils

22,30
22,30
25,60
27,59
31,60
43,80
48,40
48,50

48,80 -
50,20

50,70

(HFiLRS)

M

20,60
26,60

27,90
31,10
43,10
49,20

50,20

50,20

50,40

51,50
50,40 m

|rm

21,80
21,80
24,70

27,40

30,20

42,70
48,10
48,00
45,00
49,20

50,80

Diacement
Date

| =1,

19,70
22,20
24,50
27,10
29,20
42,30
46,90

© 46,80

49,20
45,20

50,00
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CUP ) PACEAGLES WELCHT

Mogdules North of axis D, 3 515 tons

. Drilling Modules ‘ - 1 261 tens
. Service Deck ‘ S 346 tons
~ . o . .o
' Tanks : ‘ ‘ B2 tons
fh‘ : Stecl decking (estimated to 900 m2). . 180 tons’
Cranes | 222 tons

TOTAL ' _ 5 606 tons

Above Iigures taien from folicwing documents
* ‘ RROVN ROOT DRAWINGS
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USIilS Sarvey Projects Limited

i
[ &Ll pom 4 L € a
v

{Furmmuerly Dhedging tvesticutiona Limitad)

T R, PURT CAUSEWAY. BRONEOACUGH, WIRRAL, MERSEYSIDE (62 45Y
TELIPHOGNE: U51-645 2293 TELEX: £247%0
Your Ael.
Jar Ret. KWV/LD/DGT5096 | !
" |
Znd January, 1975,
* o

‘gs\ C, T, Doris,
§3-85 Boulevard de la Guerre,
/ 75640 Paris,

or the ztlention of M. H. de la Cgchetiere

—————

Dear Sir,

The gradings of four samples submitted frorm the above sites are

attached.,
The maximum and minirnurm densities of these samples were
X cetermined, The samples were first dried and the Tninimum density-{Relative

Densgity = 0) was ohizincd by pouring the dry soil into a cortziner of known velume
e from a height of about 300inm.  The maximurn density was obtained by vibrating
- the dry soil within the container using a vibrating hammer (Kango hammmer),
» Although these tests are not standardised, the variations in the results between the -
various methods sdepted for these parameters is generally smell, particularly for
# reasonably uniformly graded sal. The resulls are summarised in Table 1.

S FTABLE L
Sample i Max., Drv Densgity ' Min. DT‘,". Density
(g/ec) ‘ " {glcc) '
1. "Tidcway', Banff 1,73 : 1.5l
2, "Tideway'", Cromarty
Firth 1.78 1. 60
3. "Geopotes", Banff 1,62 - 1.40.
4. "Geopotes", Invergordon " 1.75 1,61

GEQTECHNIDAL 5iTE HIVERTIGATIONS  SURVEYS AKDT L ECTRAONIC SURVEY SYSTEMS



Trhoe voori

e in the resalts is shimost cortzinly duce to the diffcrences
' opravel and shell content, since the sand fracticn of the soil is essentizlly similar
in prading for the four sampins,

The saturated densitics of the materials were determined using four
technigues, ' .
(A) The saturated density was measured directly by pouring the soil

into a weighed 55cin long (2, 000ce) cylinder filled with water. The
cxcess water was syphoned off and the total volume recorded., The
cylinder was next weighed to determine the total weight of saturated
soil. The water content of the whole sample was deterrnined by

standard methods using oven drying. The density of the saturated

] soil, related to its dry weight, was then calculated by dividing the
f"" caturated density by (1 + water content).
. (B) A known weight of dry soil was.poured-into about 1, 000ce of water
- contained in a 2, 000ce gradeated cylinder. The volume was recorded
ard the saturated density, related to its dry weight, computed directly.
(C) _ As B, but with the water stirred gently by a.’ glass rod whilst pouring
the sand. --
(D) As C, ba® with the water stirred violently.
el
The results are given in Table 2.
TAGLE 2
hcthed B Miethod AMethod D
i Sxnt. . Water ”DI’Y” “DI‘)’” “DI‘Y’” “DI’Y”
density  caontent  density density density density
, (zlec) (%) lelcc) lnfce) lec)  leles)
£ - _
C MTideway " . o :
sanif 1.93 - 34 1.44 1,47 1,52 1,52
"Tideway"
Cromarty
irth 1..96. e 1.54 1.57 1.60 1.61
“"Geepotes®
Banff 1,87 32 1.42 1. 41 1,44 1,43
"Geopotes" ‘
Invergordon 1, 94 25 1.55 ' 1.58 1,61 1. 61

The adoption of the "dry' density as & measure of the den sity obtained
is convernient as it is independent of water content and therefore permits a useful
comparison of the resulis,



The variation in density 15 evidently coeated by the diflerences in
Tiap,  In Da rticular it will be obrserved that with the exception of the "Gc-upotes"
Bandf ssnple, which was almost solely saad-sized, the density when poured through

i1} wwate s was less then the mininuim density obtained inthe dry state (of Table 1).

Azitation of the water, even gently, increased the density slightly
to zbout the same level as given by the minimum density when tested in the dry state
the preatest effcet being obtained on samnples conlaining some coarse particles.

Since it would anpear probable that, during filling of the caissons on
site the water was in at least in some motion, the densities given by Tests C and D,
would appear to be the most relevant. Thus assuming, conservatively, that the
water content recorded in Test A is relevant even at the slightly higher densities,
the saturated densitics of the fill in the caisson would be expected to be;-

rTor Sample ' ' Saturated Density
: [d, c“c] .
2,04

1. "Tideway! Banff

£, "Tideway" Cromafty Firth - 2,04
3. "Geopotes'" Banff ' E 1.89
4. "Ceopotes'" Invergordon : oo - 2,01

Evidently the highest densities are obtained using soils having
pradings which are nearer to a well graded soil,

Yours faithielly, -
O51R1S SURVEY PROJECTS LIMITED,

- ——
e ?%’r"‘/( Pl
. L —

" . . - —

/f}/ﬂ,gh W, VICKERY).
Projects Manager.
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