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1. DESIGN RESUME |
1.1 Geperal
Frigg field Quarters platform was installed in the.
Frigg field, North Sea, during the summer of 1975.
The platform which is a steel template sturcture is
saecured to the seabed by driven and insert piles. A
deck support frame is installed on top of the jacket
to support two living modules. On top of the living
modules some smaller modules (Battery room, generator
module , helihangar, helideck, parabolic antennaes
and radioma=t) are installed.
1.2 Specifications

The following specifications were worked cout for
materials and fabrication of the structure:

- El1f Norgé - Frigg Field - 1052 No. 3-145
Fixed offshore structures
Material spaecification Rev. 3 Novémber 1273
- E1f Norge - Frigg Field - 1052 No. 3 - 155
Fixed offshore structures
Fabrication Specification Rev. 1 May 1973
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1.3 Project description
Platform : Frigg QP
Type Quarter Platform
Field Frigg
Sector : Br%tish[Norwe‘ian Block 25/1
. 52 min 42.37 sec N
Location * 2903 min 53.86 sec E
Waterdepth . 100.0 m (MLW)
Operator/Company : E1f Norge A/S
Designer : McDermott-Hudson, London
Builder : Union Industriele et D'Entreprise

Modules A & B

Microwave
QP-Bridge
Installation

Contractor

Steel Mill
Jacket & Support
Frame

Module Framing &
Support

Piling

Tower

" Cherbaourg, France

Chantiers de la Garonne, Bordeaux,
France ' .
La Charpente Moderne, Begles, France

Mercantile Marien Engineering,Belgium;

Oceanic Contractors

Sumitomo, Kobe, Janan

Rheinstahl, Essen, Germany

McDermott, Ardersier, Scotland
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1.4 Desicn Premises

ke i — — ——— —

l.4.1 Platform Description

Brief description: Jacékt—typa, Quarters Platform 4 main

legs.

Figures (with main dimensions):
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l1.4.2. Drawings

The drawings listed on the next vages are contained

in IOD Fjernarkiv.
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1.4.3. ~Design reports
Received from McDermott-Hudson
E1lf Norge A/S Ndrway Frigg Field North Sea
Qﬁarters FPlatform
File:
1. Pile Installation Modules - On Support Frame
Volume 1 General July 1975
2. Design Calculations
Volume 1A  Jacket, Support Frame and Piles
March 1974
3. Design Calculaticons
Volume 1B Jacket, Support Frame and Piles
March 1974
4. Design Calculaticns
Volume 1B, Addendum 1 Jacket, Support Frame and Piles
launch analysis
5. Check Calculations with Module, Antennae Towers Volume 1C,
Jacket, Support Frame and Piles September 1974,
6. Design Calculations
Volume 1C, Addendum 1 Launch Joint Check May 1975
7. Design Calculations
Volume 2 Quarters Bridge
March 1974
g. Design Calculations.
Volume 3 ' Natural Fregquency
March 1974
9. Design Calculations
Volume 4 Jacket Installation - Up ending
April 1974
10. Degign Calculations (2 conies)

Volume 5 Quarters Modules - Floors and Helideck

March 1974
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11.

12.

13.

14,

15.

le,

17.

18,

19,

Design Calculations

Volume S5A, 1 Quarters Modules - Hangar - Revised
June 1975

Degign Calculaticons

Vvolume 5A, 2 Miscellaneous Additional Calculations
Cuarters Modules

June 1975

Design Calculations {(3copiles)
Volume § (uarters Modules

Truss Designs Unit A

March 1974

Design Calculations

Addendum to Volume 6 Quarters Modules
Truss line 1 Unit A

June 1975

Design Calculations (3copias)
Volume 7 fuarters Modules

Truss lines A and B Unit B

March 1874

Dasign Calculations

Addendum to Volume 7 Cuarters Modules
Truss Line 4 Unit B

June 1975

Design Caléulations {2copies)
Volume 8 Ouarters Modules
Truss Line 4 Unit B ‘

March 1974

Design Calculations

Addendum to Volume 8 Quarters Modules
Truss Line B Unit B

June 1975 |

Degign Calculations (2conies)
Volume 9 Quarters Modules
Truss Line 3 Unit B

March 1974
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20. Design Calculations.
Volume 10 Quarters Modules; Battery room etc.
~June 1976
21. Design Calculations.,
Volume 11, 1 uarters Modules
ﬁhiETBiLifthnalysis
July 1976
22. Pile Installiation Modules
Volume 11, 2 Computer Printout
July 1975
23. Design Calculations. {2copies)
Volume 12 Quarters Modules
Unit A Lift Analysis (Part 1)
August 1976.
24, Design Calculations (2copiles)
Volume 12 Quarters Modules
Unit A Lift Analysis (Part 2)
August 1976
25, Proposed Microwave Tower (2conies)
Design Note Dynamic Analysus
27.10.75
26, Proposed Microwave Tower
Design Note |
January 1275
27. Design Calculations
Buoyancy Tanks Revision 1
April 19875
28, Design Calculations
Bupyancy Tanks Revision 2
May 1975
29. Design Calculations
Buovyancy Tanks Revision 3
June 1975
30. Supplement to Design Calculations (2 conies)

Stiffened and tnstiffened Tubulars
Subijected to Hydrostatic Pressure
December 1974
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31.

3z,

33.

34,

35.

36.

37.

38,

39,

40,

41.

42.

43,

Jacket, Support Frame and Module LIfting Eves

May 1975 ‘

Wave Slamming Study

January 1975 |

Skidding Stiffleg Module Across Supnort Frame
July 1576

Flotation Study

Febrauwary 1975

Model Experiments on Quarters Platform Jacket
April 1975

Additional Launching Facilitles

15.6.75

Tander Documents for Fabrication of Frigg QP.
Volume IV

Drawings and Bill og Materials

November 1973

Report on the Towing Safety of the Barge "BRHM 2"
during Leoadout of Quarters Modules from Bordeaux to
Frigg Field.

11th March 1976

Computear OCutput

Voluma 1 Jacket Stress Run 5
Loading 1 - 8

4.2.74

Computer Output

Jacket Stress Run 6

3.9.74

Computer Qutput

Jacket Stress Run 6&5.
Member check and Joint check
4,2.74.

Computer OQutput

Jacket Stress Run 6&5

Memher check abd Joint check
3.9.74.

Computer Qutput

Volume 3
6.2.74

Launch Analvsis
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44, Drawings in Reduced Format.
45, QP /TP-1 Bridge
Addendum Calculations for final length of bridge
23.9.76
46, Microwave Tower
Mill tests and chemical analysis certificates
18.3.77
DESIGN-EVALUATION-FILE: PR. 92.11.77:
47. Calculations on Additional Storage Area in Sunport
Frame
48, Calculations on Storage in Sunport Frame
9.2,77. _
49, Recalculation, M&crowave Tower
23.12.75%
50. Calculations governing Bridge Landing
23.9.76. .
51. Calculations governing Unit B Truss 3
7.9.74.
52.

Documentation of tests concerning Grouting of Primary
Piles |
25.6.75
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Received from UIE.

Interference Des Soudures
12.1.75
Reinforcement Des Noudes
27.6.75.

Received from Brown and Root.

Procedures for Installation of Insert Piles,
Platform QF, Frigg field develonmaent
23.5.75.

Received from Precision Metal Spinnings LTD.

Axlial & Transverse forces on 12 ft. dia. Focal Plane
Paraboloid. (Antennae).
7.10.74.

Received from Bureau Commun D'etudez Marinas.

Etude Dynamique de la Plate~Forme QP Octobre 1974
(Fatigue calculations on QP).




Report No,:

§ industrial and Offshore Division

1.4.4. Design Codes

The following codes were used as a basis for the design

of the platform:

a)

b}

c)

d)

e)

It should be noted that the 1/3 increase in allowable

Det norske Veritas

Rules for the Design, Construction and Inspection

of Pixed Offshore Structures, 1974,

American Petroleum Institute - API RP2A
API Recommended Practise for Planning

Designing and Constructing Fixed Offshore Platforms,

Sixth edition 1975 and seventh edition 1976.

American Institute of Steal Construction
Manual of Steel Construction
Seventh edition, June 1973.

American Welding Society (AWS D1.1-72)
Structural Welding Code
Beptember 15, 1972 with revision 1-73 and 2-74.

Dat norske Veritas
Technical Notes for Fixed Offshore Structures.

stregsses allowed by the above documents was not

addpted for the design of this platform.

design was thus based on bkasic allowable stresszes.

Det norske Veritas Page No.:

The structural
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1.4.% Environmental Condition

Environmental Criteria for Inservice Extreme Operating
Pesign Condiition.

Return Period 100 vears

Design waterdepth (MLW) 104,0 m 104,0 m
Tide 1,6 m
Design waveheight: 29,0 m
Desiem wave period 15,0 sec.
Design wind speed up to +10m:
1 min. sustained 50,0m/=sec.
3 sec. gust 62, 5m/sec.
Design current: at surface 1,35m/sec.
30 m above seabed 0, 70m/sec.
at seabed 0,30m/sec.
Drag coefficeint, CD: Diam,< 60 inch. Q0,70
: Diam.> 60 inch. 0,75
Inertia coefficient,Cy:Diam,< 60 inch. 1,70
Diam.> 60 inch, 2,00
Marine growth elavation:+3,5m to =-1,5m ‘ 6,5 om
-1,5m to -8,5m 10,0 am
=8,0m to =13 m 6,5 om
Temperatures; Air maximm ‘ + 32%
Air minimm - 15%
Water maximum + 1% +17%

Water miniman +17% + 1%
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1.5 Jacket_evaluation

U PR A IR P . .

1.5,1 General

MecD-H have performed the calculations for 9
different loading cases.

First the forces were calculated for all 9 cases,
thereafter the stresses were calculated for loadings
&, 7, 8 and 9.

These calculations can be found in Files 39, 40, 41,

42 and 43.

lLoading 1 Gravity only

Loading 2 Wind + wWave 0°
Loading 3 wind + wave 45°
Loading 4 Wind + Wave 90°
Loading 5 Wind + wave 315°
Loading 6 Gravity + Wind + Wave 0°
Loading 7 Gravity + Wind + wWave 45°
Loading 8 Grawvity + Wwind + wWave 90°
Loading 8 Gravity + wind + wave 315°
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The stresses in the jacket elements and in the nodes
are caused by wave, current, wind and deck-load
forces.

The deck-load forces are composed of dead welghts and
live - leads, . |

The wave, current aﬁd windforces have been evaluated
for 09, 450, 90° and 315° by McDermott-~Hudson.

Calculations have been performed using the geometric
jacket model described under "Geometry Simulation" in

a 3 dimensional Computer-program. (STRUDL).

Previous comparisons between the wave load program

used by McDermott-Hudson on the VERITAS TOWER NO. 1

and DnV's own program have shown reasonable good agree-—
ment.

Therefore only spot checks on the wave load calculations

performed by McDermott~Hudson have been carried out.

Diagonals, verticals and "inclined" diagonals
(see Platform Description) have been checked at all

levels.
The results indicate the stress-levels to be acceptable

for all cases.
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1.5.2 MEMBER BUCKLING

The following figures define the most critical member
wifh respect to overall buckling ie.not buckling or
collapse due te external water pressure,

The criteria of AISC "Manual of Steel Construction” has
been used as a basis for the following figures; more
gpacifically the formulae 1:6 - 1A has been used.

Members marked with a double cirle ((@ ) have a
buckling ratio equal to or greater than 0,9 in the

extreme environmental condlition.

Members marked with a single cirele ((O) have a buckling
ratio between 0.7 and 0.2 in the extreme environmental

condition,
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1.5.3 MEMBER END -~ STATIC S5TRESS

The following figures describe the most heavily stressed
member ends and member sections in the structure. It
must be netédithis‘ﬁafking*reféfsjfc nominal statie |

axial-plus bending stress only. Thus no attempt has

been made to show hot-spot stresses in the following
figuras, The corner legs are generally highly stressed,
and particular attention should be paid to the transition

welds between circular and cylindrical sections.

These parts of the legs are generally stiffened by
cirecular (ring) as well as longitudinal (parallell to
the axis of the member) stiffeners.

The areas of member ends marked with a double circle
((Z)) have stresses equal to or above 20 ksi in the

extreme condition.

The areas of member ends with a single circle (©)
have strezses between 16 and 20 ksi in the extreme

condition,
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Faticue.
The followlng figures point cut the most coritical
joints with respect to fatigue,

Theé S-N curves given in AWS D1.1-72 were used to
determine the number of cycles to fallure whereas the
Miner's rule were utilized to determine cumulative fatigue

i.e. usage factors:

The member ends marked with a double circle (@)
have usage factors greater or equal to 0.5.
Member ends marked with a single cirecle ()
haée usage factors between 0.1 and 0.5.

It should be noted that the members located on elevation
{(+} 6.10 m may be subjected to wave slamming loads
possibly leading to fatigue failure.

These members should therefore be subject to future
inspection and the most critical joints have been
marked with a double circle even if the calculated

usage factor in all cases does not exceed 0.5,

{Note that all waves have been assumed from one direction,
which implies that the actual usage factors are about

0.4 of the calculated factors. The factor 0.4 results
form a comparison fatigue study between directional
distributidn of waves and all waves from the same
direction).
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1.5.5

Dynamic calculations

A time history dynamic analysis have been carried out for
regular waves of different periods using the dynamic-
program DYNADOG,

The platform is simplified to include only lumped masses
at each bracing level in addition to one lumped mass at
level 137 m above sea bed to account for deck and
modules., ‘

Using the simplified model, the deflections is calculated
for both a dynamic and a static analysis for each level,
and the dynamic amplification factor for stresses arrived
at,

The results was as follows:

1. natural perilod: 1,64 sec.
Dynamic amplification (averaged over all levels)

H= 29,0m, T = 15 gec . DLF = 1.044

H= 17,4, T = 12 sec. DL = 1,053
T = 8 sec. DLF = 1,07
T = 4 zec. DLF = 1.38

The above dynamic amplification factors have heen
used in the fatigue calculations.
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1.5.6  Envirormentai forces

- Wave force method

- Wave theory

L1

-y

- Drag coefficient :

- Inertia coafficient

Wave direction H

Max shearforce at mudline:
Max overturning moment

S5tokes 5th order

Morrizon
istic)

0,75 for
0,70 for
2,0
1,7

for

for

&)
r 437,

7733
2,15

D>

equation (determin-

60"
60"
60"
eO"

D2

D2,
D=«

90?, 315°

kips

X lOGft._kips.
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l.5.7 Correosion Protection

Cathodic Protection

Specifications:

Design calculations for the cathodic protection system
is presented in Elf-Norge A/S' letter 1052. No. 4~75% -
dated 12.12.74 and the anode location 1s shown on the

following drawings:

Secco 1120 - 108

Secco 1120 - 109
' McD-H 147

McD-H 143

MeD-H 149

Design criteria

Design life‘

Current density in seawater
Current density in mud

Current density in concrete
Current density for coated steel
Anode type : Al-In - BA 777
Anode net-weight

Anode total number

(1)

20
130
35

50

365
395

years
mA /m
mA,/m2
ma,/m
mA,/m

kg
kg
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Level Anode number
- 11,15 m 39

- 11,15 m to - 28,40 m 39

-~ 28,40 m 20

- 28,40 m to - 51,17 m 46

- 51,17 27

- 51,17 m to - 73,94 m 47

- 73,94 m to ~104 m 108

-104 m 40

Anode dimentions

Length : 2630 mim
Haight : 240 mm
Bottom breadth 260 mm
Top breadth 1 220 mm
Stand of core : 500 of 75%0 mm
Potential measurements

An initial potential survey to check the functioning

of the cathodiec protection system has not been carried

out.

Coating

Epecific

ationg:

The governing coating specification is:
3 - 16% - JpP5/J6 - El1f Norge
Frigg Field Painting Specification for

1052 No.

Steel 5t

ructures =~ Rev. 1 - March 1974,
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Application of coating.

No deviations from the specifications have been

reported.

————————————————————— —

The splash zone of the jackét is protected by coating
and a corrosion allewance of 12,5 mm.

Due to the fact that the actual water denth was less
the basis for the design, the lower limit of the splash
zone range became 0,276 m short compared to the
Dnﬁ-rules. This was accepted by DnV. (Final waterdepth
not yet confirmed).

Comments/Evaluation

The corrosion protection systéms for the OP-jacket are
expected to give sufficlent protection provided the
necessary surveys and maintenance is carried out
beriodically.

An initial potentlal survey to check the performance
of the cathodic protection system and an initial
visual examination of the coating condition in the splash

zone is strongly recommended.
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PHOTO 1
Typical anode confiquration on QP Jacket

PHOTO &2

hottle B 1

Lower end of OFP Jacket
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1.5.8 Foundation

The factors affecting the foundation of the jacket have
been avaluated. Based on borings rverformed by NGI
(B6-A and B&-B), which is considered representative
for the seabed at QP jacket, there is no comments to
these. The shear strength used to compute the p-y
curves and the axial capacity seems reasonable
conservative, the same is valid for the factors regard-

ing +the pile group effect. The shear strength is com-
pared with NGI's drilling 6 B in report 73048,

Both stress levels and desplacements appears accept-
able,

The following bhasic figures have bean used as input:

Max. compression: 6713 kips (loading 9)
Max. tension 4462 kips (loading 9)
Scour 6,6 ft.
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1.5.8 Foundation
Soil_condition
Several site investigations have been carried out
at the Frigg Field. Boring no.B6A and B6B is
reprasentative for the Q.P. location. The borings
reveal a soil proflle conszisting of sand and clay
.inlayers partly mixed up with silt for the upper 36 m
Between 36 m and 83 m depth a fairly uniform clay—
layer was found. Below this claylayer and down to
102 m at which depth the deepest boring was terminated
the soill consisted of sand. The figure below gives
a simplified plcture of ihe s0il profile.
The soilwrofile is reported by Norwegian Geotechnical
Tnstitute in enclosure to letter dated 18.12.73.
LABORATORY DATA BORING GROUP _BG, TPl AND OP,
FRIGG FIELD.
Pl SANMDE wirk sMHELLFRALMENLTDS
7 7 CLAY  —u— SAMDSEAML
2o -t Nl 70 LAMRE = LAY LAYEES
fé’;f LLAY  —m  SAND LAYFlES
g 4 £ SUTY SN0 —— oy AV LAYE RS,
m o T /’
3 \ /
= o 4+ LAY | HAeD
: // |
% %0 —+ f .
loe - T .
n
P ojze 4
g}' - SAND, REDILE WITH 4BAVEL AMD
9 9o | B SHELL FRAAMB TS |
T wo |
a
-é (%0
m ) . ¥
zoo 203 L '

Lol PRoFILE Q. F Fel4q FTleLp




Raport Na.:

Det norske Veritas Page No.:
Industrial and Offshore Division 74

qgeq
-l (@
1““'?“ '
i

(L]

Foundation design

T AN s e T T T  ———— .

Based upon the data obtained from the soilinvesti-
gation engineering data for the piledesign was made.

The basic results from this ultimate pile capacity
curve for axial lcads and the p.y. curves used for
calculating the lateral leoad capacity, is glven
below.

Due to group effect a y factor of 1.43 was used to
calculate lateral loads. The grouns axial capacity
was set to two times a singel plles capacity.

The pile design was made by McDermott Hudson ref. .’
File ©No. -3, design clac, Volume 1 B,

The pile configuration consists of a two pile
group in easch corner.
The pile is a combination of a driven main pile and

a drilled and grouted insertpile. The piles have a

total penetration of 83 m out of which the driven
part is 18 m long.
The figure below gives the pile configuration.

DnV has evaluated the scilinvestigation and pile
design. The designed pillepenetrations was found
sufficient to carrv the axial loads with a f.o.s. of

minimum 1.5 for storm conditions and 2.0 for ooverating

conditions.
The combined axial and bending stresses in the piles
was found to be within acceptable limits.
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The compability bhetween horizontal movement top
pile -~ bottom jacket was also found acceptable.
This displacement is calculated to be 1in the
magnitude of 3 - 4 cm in storm conditions. In the

design a general scour.-of 2 m was incorporated.

For installation of the piles, see chapter 3.4.
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1.5.8

Laundhihg‘éalculatioﬂs

The launching calculations have involved 2 loadcases:
a) Jacket balanced on rocker-arms
b) The bottom of the jacket balanced
on the rocker-arms and the top supported

by bucyancy tanks in the water.

The analysis indicates that some of the x-joints was over-—
stressed in compression during launching., The joints
specially exposed was node No. 144 and 145 but also

to some extend 146-147-148-149, It was daecided
(minutes of meeting NO. 102/74) to reinforce all the

above méntiahe&‘jdiﬂﬁéfbyeﬁng‘internal rihgstiffener.

The 4 remaining x-joints in the launch truss (No.
140-141~-142~143) was not considered necessary to
reinforce.
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1.6 Modules

The two guarter modules (A and B) has been analvsed

as two-dimensional plane frames,

Generally the

stresses are within acceptable limits, but in some

cases 1/3 increase in stresses had to be allowed.

This was mainly in the support trusses of the Radio

mast, places whare discontinuity in the diagonals

appeared due to access for doors etc. and in the areas

around the support of the modules.

The weight of all modules are given helow:

Madule A
Module B
Hangar and Telecommunications
Goods 1lift

09 Module
Miecrowave Tower
Two Cranes

Fuel Tank

Water Tank
Battery Room
Helideck

Plus numerous small lifts less

815
1027
242
15
50
160
36
30
1]
100
183

st
st
st
st
st
st
st
5t
st
st
st

each

than 10 st. each




General.  Amrangement

RUARTERE TRUSSES

X

A%

/X000

-1

4 '

0 unNrs A ) .
g ' wNITS '8 2
N \ . R
0y
. tv
/ \ / y
l i
-_._,.-".
.--"'"..
Helicleck - mggr
TELGLOM,
: | Eqrnp-
rQOnf 2y ROoOM .

~

opper Flaar?_
| U " unr e’
Z.ower Hmrl . \

ELEVATION.



. | avaz | soug | pong r'wq;s‘["mw"r sthn "smon

@

2

>

4
@ 2

3
@F

$

2

Q i
Stor | 94Sh | WEE | whej whe| 99hT | ST |90

B cson

@ ®

v gt

oy ey



o -

b Yoo

| avag | wug | war Foras™T" wes™* st

seod

@@
{hm)

/L 4fon

seE |

y—

®

9LSh | W5E | whe| whi| 00hE| HET | Sbet

cooN>

—r—]

®

¥ -4

i s

- MIDDLE FlLooR

PLAN

FLooR

81




-

= ot e R ‘

| aong | wap | ﬂ;t "uﬂ;f‘r Wii'.r Stan 'gﬂé‘l
g 3
Y k
"
\ .9
' 2
@3 g
@5 ¥
- N
2
&
3 &
§
2 :
) +
Qe | 949m | web | wkg| mhg| 09RE | HNET | ST
r" | ‘ _—

ooo

©




| ‘ | noag | woag | cone Fooae]™ oovs ™" Stin ",m’l
@ .
g
>
=2
}
© 2
@F
2
by
®
® B
g | #LSh | il | whil sohg | 00RE | HEE | SOT
N coon2
®

83

-~ 2
3
EQ-
r
HE
I
iy
o
:
of
|
3
Q
x
=
3




= Det norske Veritas Page No.:
@&l Industrial and Offshore Division 84
1.7 QB _- TP _1 Bridge
1.7.1 General
DESIGNER McDermott-Hudson, Wembley U.EK.
BUILDER Mercantile Marine Engineering' Antwerp,
Belgium
STEEL MTLTL :
SCHEDULE : Installed September -~76,
1,7.2 Bridge degeription

& space-frame type

Lo 1

-

bridge carrying electrical

and instrument cables plus a walkway between the (P and TP 1

FPlatforms
» e -3 Gl
SIDEVIEW: l
i_
4 )
f— 150 wn ’
ABOVE:
- - 83w Hem
( {

TOP OF CLADDING:

{ ( *
CI T (T T T 1 ]
l--_ N+ ™ * _""‘l
- ﬁ_; ";-_;_ﬁm”&' .-
TYPICAL SECTION: 305
.
\ Eﬂ‘éuue.uf _L
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Report No.:

1.7.3 Geometry simulation

The (P~bridge has been modelled by McDermott-Hudson

for use in Computer calculations.

The bridge iz considered fixed at the (OP=~gide whilst
it is considered simply supported and free to

rotate and displace at the TP l1l-side.

This corresponds to the real structure which can
"s51ide" at the TP l-side.

The geometry-simulated model is shown overleaf.

1
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1.7.4 Design evaluation

McDermott-Hudson has evaluated the forces on the

~ bridge composed from dead weight, wind and live

loads.

The wind forces have been calculated for wind along
bridge, wind at 45° to bridge and wind at 90° to
bridge.

A 15 sec. gust wind (63,9 m4at bridge level) have been
applied for the calculations. This is somewhat higher
than DnV minimum regquirements.

Even for this case the calculations was generally shown
to be sound.

Spot-checks have been performed to check the
calculations and the stress deévels have been found

acceptable for all cases.

It was found difficult to predict with certainly if
vortex-shedding would develope or not so this has to
be kept in mind for future in-service insmection.

After installation of QP on TP-1, the final length
of the bridge was determined to be 88,4 m.
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1.7.5 Member bugkling

The following figures define the most critical member
with respect to overall buckling ile not buckling

or collapse due to external water pressure.

The criteria of AISC "Manual of Steel Construction"
has been used as a basis for the following fiqﬁres;
more specifically the formulae l.6-1A has been used.

Members markgq__w;th a double circle ( @?.) have a
bﬁckliHQyEafid equal,to‘or‘qrﬁatgr'thaﬁ.QLB:in the
extreme environmental conditlon.

Members marked with a single circle ( () ) have a
buckling ratio between 0.7 and 0.9 in the extreme

- environmental condition.
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1.7.6 Member and static stress

The following figqures describe the most heavely
stressed member ends and member sections in the

structure. It must be noted this marking refers

to nominal static axial-plus bending stress only.
Thus no attempt has been made to show hot-spot
stressas in the following figures,

The areas of member ends marked with a double circle
(C)) have stresses equal to or above 20 ksi in

the extreme conditlon.

The areas of member ends with a single circle ( 0O )
have stresses between 16 and 20 ksi in the extreme

condition.
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1.8 Microwave tower

—— v — — A i WA Wt "

Dasigner : Charpenter Moderne
Code - : French Standard NF A 35501

Material : E 26 quality 4 steel for:

- chords

- ties

- diagonal -

- reinforcement plate
- assembly nplate

- framework carrving the parabolas

E 26 qualitv 2 for:

- walkways
- brackets

A three dimensional computer model have been used for

the calculations of the tower.

The final forcaes arrivéd at is based on french code NV &5
{which allow for the dynamic behavicur of the tower) and
a basic input wind speed of 45 m/s as 1 min. sustained
wind speeﬂ.

For the tower itself the stresses is generally found
quite acceptable, o

The support reactions an however just on the limit for the
design of the module trusses. Thus the support members
trangfering and distributing the reaction forces into

- the module should be closely inspected.

A geometry simulation and a sketech of the tower are

. shown in the figures helow.
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I .%:W‘ Il
ﬂu o i Gl R i Photo 5
i I

Section of microwave

tower during construction

Photo 6
Detail of connection
between sections of micro-

wave tower
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FABERICATION RESUME
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2.1 Fabrication_ vards

Thé main building-contractor has been Union
Industrielle et C'entreprice, Cherbhourg France who built

the jacket itself.
The subcontractors are listed below together with the

structural parts which they built.

The NDT-reports and test certificates for the
subcontractors are contained in the Frigg (P Survey
report, A fabrication report from the survevor

in Cherbourg iz included.

Company Item

SOCOMET, LA TRAIT OP-bottles (lower part of legs)
FRANCE

UIE 5t. WANDRIILLE OF Support Frame

FRANCE

UIE Sandouville OP Boat landings

GRANCE

MCDERMOTT-HUDSON QF=Jacket Tubulars

ARDERSIER, SCOTLAND QP-Platform Piling

IMEPSA, S5t. ASTIER QOP-SttEage Tanks
FRANCE o

CHANTIERS DE LA OP-Modules
GARONNE, FRANCE

RICHARD DUCROS OP-Bridge Landing
ALES FRANCE
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LA CHARPENTE

' MODERNE, FRANCE

SOTRACOMET, FRANCE

ACTIME DREUX,
FRANCE

QF-Microwave Tower

QP—Bﬁoyancy Tanks

OP-Floating Tanks
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2,2 Requirements to materials and fabrication
for template piles_and support frame . __
Geheral. -

This note gives a brief summary of materials and fabrication

conditions for the template, piles and support frame of QP-platform.

These specifications were accepted by DnV.

L e — v ———— o o Al . Y W PAD e e

Selection of materials has been based on

~ Elf Norge's general specification "1052 No. 3 - 145/Rev.",

1973 and "Special Material Specification for TP 1 and QP
"1052 No. 3" = §20/Rev. D, Nov. 1973,

and applied for delivery of plates, shapes and welded tubes.
have been produced from high strength steel and mild steels.

3. nov.

Thesze
The

- designations used on drawings have been as listed below reflecting

the mechanical characteristics and typical applications:

Tabhle 1: Structural steels - designation, type and application.

. Steel grade . .
Designation acg? D%N 17100 Typical application Elevation
H58 20 5t, 52=3N Crans, braces,
modified girders, trusses,
‘ plates, shapes
SH58 20 5t. 52-3N Heavy wall cans,
modified braces, piles, main
girders and trusses
SHSS 40 St. 52-3N . Nodes
modified
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- 2 -
All structures steels have been specified to be made acc. to
DIN 17100 and modified as considered appropriate for the grade and
application. ASTM A537-Gr.A is specified as an equivalent grade
provided the required modification is accounted for (see Table 2).
The following main deificatidns/supplementary regquirements have
applied for high strength steel, 8t. 52~3N:

Table 2: Supplementary requirements.

Desig- | Chemical Mechanical Scundness of
nation | composition(l) | properties steel plates
Max 1.60% Mn £ > 50mm: 'ED 25 34" Plate edges:
Max 0.035 P ' Level 3 of
HE520 Max 0.035 § Transv. impact: CV =Ave 30ftlbs 8.E,-0.62/89
Max 0.35 Si mif 25£tlbs
t & 30min:CEL | Testing temp: +20°C "J1traschall
0.44 Shear area: Ave 50% gepriiftes
t » 30mm:CE & Bend tests with former 3.5t grobbleche”
0.46 : for + » 50mm
Each mother plate/min every Body of plate
40 tons to be tested . ASTM Ad35
As for HE =20 As for HE " 20 except Plate edges
SHS520 | except: that 2-direction ductility and plate
max 0.22 2C to be RAZ-E 30% (2) body:
max 0.015 $5 Tevel 2
CE4& Q.46 acc. SE =-062/69
As for HS 20| As for HS5 20 except As for SHSS 20
SHEE40 except: that.i%pact testing
max 0.22 2C | at -407C and Z—direction
max 0.015 35| ductility to be RAZE 30% (2)
CE max 0.46 ‘

Cr + Mo + V N

Ccua
5 +

Notes (1): CE = C + Mn/6 + $i/24 + 1’5

(2): RAZ = Reduction of area measured acc. to DnV Recommenda-
tions (1973) or acc. to IIS/IIW doc. IXF-74-18,.

General delivery conditions have been based on ASTM a6 "Standard
specification for delivery of rolled steael plates, shapas sheat
piling and bars for structural use", as regards dimensions and
straightness.

Certificates have been issued by steel mill, and endorsed by an

official inspector.
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211 shop rolled tubulars have been manufactured in accordance with
API-2B: "Fabricated Structural steel pipe".

Tubulars have been made by cold rolling for t&£50mm. For greater
thickness hot forming or hot rolling were applied, the former in
temp.range 650~-900°C and the latter above 900°C, Normalizing was
compulsory for hot rolling, and 1f micro structural modifications
did occur when hot forming. Mechanical properties were retested in
the final condition.

Welding of tubulars has been based on AWS D1,1~72 "Structural welding
code" with following supplementary requirements for procedure quali-
fication:

~ Charpy V-notch testing of base metal, weld metal and HAZ
(0, £.1. 285 mm positions) to meet base material specification.

- Hardness/macro testing to meet max, 300 HVS.

= Restricted qualified range to appr. 1/2" above and below test
thickness,

Welding has been by the submerged arc and/or the manual metal arc.
processes. For the latter only low hydrogen electrodes were to be
selected. Manual welders were gualified based on visual and radio-
graphic examination and mechanical testing in accordance with AWS
D1.1/ASME VIII codes.

Longitudinal welds have been visually examined and ultrasonic tested
full length and interpretated acc. to ASME VIII/Div. 1. 200 mm of
each end has been x=~rayed. All girth welds have been visually
examined and x~rayed. All z=rays have been interpretated to AWS
D1.1-72. Procedures for NDT have been according to AWS Dl.1-72.

All tubulars made from high strength steels have been checked for
hard spots acc. API S5LX, ie. max hardness in body of tube is not

to excaed 327 HB.

Each finished tube have been dimensionally checked.
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Production tests have been asked for at start-up and during regular
production taking two tests during first 25 lengths and once every
50 lengths respectively, The production tests consisted of tensile
bend, hardness and impact tests and to meet plate fequirements,and
applied to both circumferential and longitudinal welds.

——— — T N i - Pl o ———

Non-structural materials have been used for secondery members being
of:

- Plates/shapes: DIN 17100/5t. 37-2U, ASTM A 285 Gr. C or ASTM 5 36.

= Tubes: DIN l629/BL.3 - St. 35, APT 5L Gr. B or ASTM A 53 Type E
or 8, grade B.

—————— e

All bolts and ﬁuts 1/2" and smaller are of stainless type 316 while
greater corform to ASTM A-325 and hot dipped galvanized.

i ——— . T T il S o Syt —— . S S Sy

Assembleying and construction of the different structures of QP
platform have been based on:

- Elf-Norge specification 1052 No. 3-155/JPS5/HR/hc Rev. 2 of
February 1974.

which lists accepted reference codes/standards and gives detailed
requirements to preparation of structural members, materials,

fabrication tolerances, welding, inspectilon etc.

Design of welded connections, joints and splices and fabrication
tolerances: API-PR 27, AWS D1,1-72, AISC "Steel construction manuals“.

Welding: The same conditions and requirements as specified for shop
welding have applied for assembleying and ceonstructien., For welding
if tubular joints special procedure tests were regquired and these
were subject to visual inspection, and ultrasonic examination full
length, macrosections taken at four specified positiens (12, 3, 6



and 9 o'clock) as well as Charpy V-notch tests (of weld metal and
HAZ) and hardness tests. These sample joints had to meet the project

material specification.

Welders were qualified in general to AWS D1,1-72 except that backing
plates were not permitted. For welding of tubular joints (nodes)
the welders had further to made a prototype joint in actual position
and this being examined wvusually and by macrosections.

Post weld heat treatment were carried out only when instructed by
Elf=Norge.

Inspection: All full penetration welds have been examined 100 %

by UT or X«ray. Additionally other welds were inspected 10 %

by one of these methods. Procedures and interpretation of NDT-
tests have been ac¢ording to standards as specified for shop-welding.
Magnetic particle testing were carried out to the discretion of the
fabricator(s) and Elf-Norge.
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2.3. Final survey report jacket and_support_frame

PHOTO 7

OP Jacket before load out in Cherbourg
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PHOTO &

Bottle A 1 = Shear plates (Bottle Al)

PIIO 9
Bottle A 1 - Underside of bottle A 1.
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FRIGG PROTECT

QUARTERS PLATFORM
| 1
THIS IS TO CERTIFY THATthe undersigned surveyor to
tﬁis»sociéty did attend the works of Union Indus-
trielle et D‘entreprise,Etablisement dé Cherbourdyg,
‘France,fo: the purpose of inspecting the fabrication
qf: - | ‘ v . ]

QUARTERS PLAFFORM

v e e s sl sl A A S W W W TR

The main responsible sontractor for the structure

has been Union Ihdustrielle et D'entreprise,Paris,

The work has been carried out in accordance with the
follbwing drawings:

101 - 6 Jacket vertical framing col.line A.

102 - & Jacket vertical framing col,line B.l&2.

A 103 - 8 Horizontal frmg. plan at el.+6L00 and +11150.
" . 104 ='4 Horizontal frmg. plan at el. +28400

105 - 1 Horizontal frmg. plan at el. +51170 !
106 - 1 Horizontal frmg. plan at el, +73940

107 = 1 Horizontal frmg. plan at'el. +104000

108 — 3 Launch truss X & Y

1092 - 1 Launch truss joint details

110 = G . Joint details sheet 1 of 4

111 = 0 Joint dgtailﬂ Eﬁeef 2 of Q

112 - 2 Joint details shhet 3 of 4

.113 = 0 Joint' details sheet 4 of 4

114 = 2 Internal joint stiffening at el, 251170

115 ~ 3 Internal jeint stiffening at el. +73940

116 - 8 Arranqement‘and details odf pile sleeve sheet 1 of 2
117 - 6 Details of pile sleeve sheet 2 of 2

118 = 2 Arrvangonent & details of pile guides at el, +6100
119 = 2 Dotails of pile guides at el. +11150

norh h Vetalut hwt v Jrablbivy fof 17 .8 of damags paoed by Do nbtlcess, emplayeca o7 MeER Wi Brb HEIRE BRE G TR EBR [l Dbt PeRuriLees il WhCEAR gush oA T Aviesd LAt
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120 -
121 =
125 -
127 -
128 -
129 -
130 -
131 =
132 -
133 -
134 -
135 =
136 =
137 - 2
138 -
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139 - 2
140 -~
v 141 =
142 -
143 -
144 -
145 =
146 -
147 =
148 -
149 =
150 -

¥

‘Boat landing

‘Migcellanegus details : - ,

111
AL TG

ey ‘ Form No

‘Arrangement & details of pile guides ay el. +28400

Arrangement & details of pile guides 'at el. 251170
Arrangement and details of barge bumpers
sheet 1 of 3 '
sheet 2 of 3 - " v
sheet 3 Of 3 _

Boat landihg staires & overboard ladder
Arrangemgnt of walkways at el. +6503 T.0.G.
Jacket 1aunch runners !

Boat landing
Boat landing

Jacket launch runners
‘ \

details

Buofancy tank guide drrangement and detalls

and details

Natertight bulkhead arrangement
' "

8.5/8" g Electrical risers o ‘
14",18%,22",&,24% @ Pump casing details

Pump casing clamp details at el. +6100

Pump casing guide details LEEC
anode arrangement on vertical framing |

Anode arrangement on launch trus?

Anode nrrqngement on horrizental framing .

f151.
152
153

Gengral arrangement of 62"
62"p buoyancy tanks details
62"¢ buoyancy tanks details
62“’525‘ buoydney tanks details

and 100"@ buoyancy tanks
sheet 1 of 3
shéet 2 of 3
sheet 3 of 3

154 =
155 -
156 -
157 -
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158 ~ 2
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100" buoyancy tanks details glieet 1 of ¥
160"y buoyancy tanks details sheet 2 of 3
100 ¢ bucyancy tanks detuils zheeok 3 of 3

Lacation of referance electrodoo
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165
166
167
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169

170
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401

402

403

404
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. 507
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Mods.to pile sieeva shear B's for leg Bl only

-0
- 1 General arrangement of flooding control panel support
= 1 Details floading control panel support .
~ 1 Arrangemant and.details of jacket caged acﬁaﬁs
) ladder to flooding control panal oY
- 1 Jacket towing line details
~ 2 Launch lug details sheet 1
= 1 Launch lug details sheet 2 : o,
-.1 Fixed stair no.l { erector installed ) ' ,
—'Lo¢ation of new and existing @oubler plates for boat landing.
barge bumper and electrical riser
-0 ‘Jacket draft marks
- 2 flomdlng and grouting system
-5 Flpoding and grouting system = plan at (+) 6100
-5 " " “ " piping " -
-4 “ “ " " doubler detalls
-4 n " " o inside legs Al & A2
-6 " “ . « v plsom2
- 1 " oo " ‘Arr.of hydraulic.lines
- 2 LI " Com " ILLVEl indicators
above drawings are returnad under separate cover and ln'

atamped order.

Materials

All

structural steel tubular'sections uzsed in tha structurse are

certified by Dot norske Veritas and are uded in accordance with

tha

Contract Specification. Muterlal certificates are returned ’

with the druwings.

fWeldinq t
Procedure tests and welders performance tests have been carried

out

according to Coptract Spcecifications with satisfactory

results. ALl welders have been opt%¢a1 inspacted

sofven
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w nAE n\n lye Peuealerd The Bt n R LRI W Y T AVTS AN RN
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Non destructive teﬁtinq':

SR ~All buttwelds on structural steel tubular sectians used in the

- " structure have been subject to radiographic or ultrasonic ins-
pectlon. All can/brace joints have been ultrasonzca]ly tested,
Magnetic particle spot checks have been carried out, All of these
mentioned joints have been accepted. On fillet welds visually
inspection and magnetic particle spot checks have been carried
cut with satisfactory results,

!
b !
Cherbourg, 25th,August 1975
. 13
. . ; @&w@,\f@— s
' | C. BLOM ,
t
' . |
‘ 1
!
K] l
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FRIGG PROJECT

QP Platform

Bouteilles Al, A2, B2 and cones

The work at Socomet started ultime October 1974 with prefabrication and longi-
tudinal welding of pile sleeves and legs.

| »
Tha‘wtlding procedures have been followed throughout the fabrication. For
manual welding the electrode used has been ESAB'S OK 5500, for automatic sub-
merged arc, the wire/flux has bean Linceln L61/Lincoln 860.

The walders who have bean working on the bouteilles, pile slesves and conesg

have bean gualified to ona of the following categories :

~ cateagory A for cah saction jJjoint and buttwelds
= category B for buttwelds and .
= category C for fillet welds

The prefabrication and asmaembling have been carried out indoors. The work=-

manship and welding quality have been good,

The non desatructive testing has been as follows :
100 % radiographic or ultrasonic on all main structural parts.
Magnetic particle control has been carried out in addition to radiographic

and ultrasonic where c¢racking in surface might occure and on fillet welds.
The radiographic control has been carried out by UIE's own people., All films
have besen controllad by the undersigned after having assured that the quality
of the weld was in accordance with ASME Boiler and Prezsure Vessel Code Sac=

tion VIII.

Ultrasonic contrel has beaen performed by pipeline services and UIE.

S

Dot nomke Veritas hav no lability tor Inee or damege caved by its nmpane, officar, smployms g otherk whe kit bmber wsignsmest fram the mutnt.lm rqnmun of whnm- such person has artsd intens
tiopally or oulllfmely aid frsdpactlva of whather tia lotr oF danikgs has affeted & |hlpnwnl.n¢ COMPARY, & ship¥ard or oiberw who have r d the 1 t or moy thixd party whe with-
ouk havisg &Y tunlractusl reistlons with the Inwitavon, has soied.or made on deelélond made or informaties dven by or o hhﬂldmlmmhnw o coem ph gt ko]
Iu the precsiing Lamgrerh, <aa (e lodividosl or individoals whe haes ermthlmwmhhdlm
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Magnetic particle has been performed by UIE and witnessed by the undersigned.

Separate UIE's reports for the radiographic, magnetic particle and ultrasonic

controls are enclosed.
The structural steasl has been quality ST 52 3N or equivalent.

Material certificates received will be sment by separate poat.

-

The ateesl has been controlled for Det norske Veritas stawmp and quality iden-
tification.

The drawings have been checked and ajgned and follow enclesaed.

The las bouteille B2 was loaded out 3.3.1975 and laft fuf Charbourg.

) "-’..-\..

bl 1; Le Havre, 5th March, 1975.

Karlsen.

Dat norske Varltad has 5o Uabibity for loss or dajtags cunséd by Wa organs, offiowrs, smploess or others who aot under aasjypasttt fram tha I ettt of whathar such parson has acted ighis
Lomally or aegligenily nnﬂ lnnp-:tln of whilber the 1os or damege has adfacted & lhlp-uvrnj.n; eumpmr A shipyard or othars who have requosted Lha ml—ltnuu'o aalstance or aay baind perty whe wikhs
out having any aoni 1 tions with the Ins jon, b scted oF made op decilons mads oF yivwu by oF on babalf of the DistiRation, i, (6 cases ss mstionsd
In e precmiing Tecagraph, aam the ladiridas) or indkvkie In wivo have p l-mmluumhmmbh
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TON/ma o ao0th Octeber, 1975
Dear Sirs,.

... Reporta regarding QP support frame.

Please find enclosed tha following complete sats of reports and supplementary
documentation regarding the fabrication and inapection of the Frigg Fleld
v . QF Support Frame, client BElf Norge.r - .. .ow.-

(1) radiographic reports
"~ {(i1) ultrasonic reports
(i1i) magnetoscopic reports
(iv)l'wolding procadyres
. {w)  drau1ngl showing orientation of joint nos.
(vi) the Pas carried out" drawings

for the abova the following should ba noted :

a) Radiographic data

Type of fay it gamma
Radiation source 1 Ipidium 192
Activity : 120 Curie, min. 25 Curia
" Size of souree t 3x2, 2x2 or 3Ix3 mdin. | | i
Film for up to 2 in. wall thicknoss 3
Gevasrt D5 Structurix Pb, 2/100 mm mcraen
Film for 2 in. wall thickneas and over i
Kodak M, 2/10 mm lead screcn

1-/;-



'. "'/‘,‘.

A Type of radiation squipment 1 .
UIE t A.G.S. type 2 GAM 120, Uranium Container
Pipeline Service : P.L.S. Type 3 AGECI, Uranium Container
Film devaelopar : Automatic developer PAKO Pakoral, frndqd by Gevaert. o
' Penaetrametars : Acc. to DIN 6Z FJ, : i
. 1/7 thickness 38 to 200 am
6/12. " 8 " 80ma

- Otherwise radiographis wvere produced in aceordance with AWS D1, 1. Section
e @y Part II and svaluation of rndiogrnphs in accordance with ASME Boilnr lnd
Prqn-ur- Vessel Code, Ed. 1571, Divinion 1. Section VIII. § UH-SI.

h) Ultrasonie data

Ultrasouis apparatus it Rrautkrimer US MZ.

Moke, soundhead 1 Krautkriaer

Frequency i 3=6 MHz, normally & MHz.

Otherwvise ultrasonics were performed and evalusted in accordance with
ASME Bnilcf and Pressura Veasal Code, Bd. 1971, Division 1,35unt. VIII

"e) Maghetoscopic data

Magnetoscopic apparatus ; Picker Andrex
Magnetising current 1 max. 1000 A, norm. 800 A

Distance hntvne; poles t max. & in.
' Othervise magnetascopic inspection with ASME Boiler and Pressure Vessal

Code, Bd. 1971, Division 1, Sﬁotiun V1II and evaluated in aceordance with
AWS Di,1, Section xx. § 9.25,

d) The Yas carried out" drawings

All atructural drawings have been atampad and ajgned.
The fellowing should be noted regarding the drawings i

no. ELN 2098 sheet no. 205

. rav. 12 has been stamped and signed whilst the structure in fact was built
1

" to rev, no. 11 at the yard., The specified change betwveen the two to be
carriad out off-mhore.

no/n-
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- - - -

. no. ELN 2093 sheet no. 222 1

= Lalilt rav. no. raceived from HO is no. 1, rev. no. % has besan stamped and

T i signed. Item -p-cititd on drawinn to be -hippad lvuun. dnpnrtur- L« Trnit '
1kth 0¢tobur. 1975. : RIS

nn:_ELN 2098 lhunt Jho. 225 '

A A A Y S vk ek N A A N -

. hatast rev. no. received from H.O. is no. 1, rev. no. O has been stanped and

.W signad, Alteration rev. 1/rev. @ not ecarried out.

no. BLN 2098 sheet no. 229 and no. 230 :

. Itews specifiad presently under construction. To be shipped loose, (together
_ iwith jtem sheet no. 222). ' - | |
‘Departure Le Trait 14th October, 1975.
o v ’

~ Yours fajthfully,

 tor J. Bargstrim.

A
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OBJECT : BRIDGE LANDING A10-Al3-A17

INTENDED FOR : QUARTER PLATFORM ELF NORGE A/S

MANUFACTURER : RICHARD DUCROS ALES

ORDER N° 74598/01.12
PURCHASER : UIE
ORDER N° .

= BT £ WX X XX BN P b xit sl ek = TN w9 ekt XN il NN 3N TN N U Nk KN ol mE KX S ik oy k X O 2 O PO el R

In connection with the above mentioned order, the under-
signed surveyor attended at Richard Ducros,shop, Alés on
the 22nd of March in order to witness fabrication of the
bridge landing AlO<Al3-A17,

The bridge landings have now been finally inspected. All
x-rays found acceptakle as well as the dimension controla.

The bridge landings A10-A13=-A17 were finally stamped NV.

MARSEILLE 1.04.75

1st April 193§“E?E?§

ODDMUND STANDAHL

Dot nomks Varitas has no lability {ov |oaa or demage caussd by M4 organa, affioers. smployed or othary who ach under ks t drom the 1 e riiead of Whether wooh persen Bl &ftad Intan-
lisoally of negllgenily ond loctapdetlve of whether the 1as o dumags hee stievtad = Ablpownlng O@Proy, = dhinpant of 0ibore who have tad ok or apy ihird parly who with-
wut hawing woy cemtractusl retsdtons with the Inatitution, has acted or @mede accaagensnts in milsnsd &p declitons made or jnd il Ilvmhrwﬁnhhﬂ!ﬂlthIﬂﬁIh’uﬂ Hor, in oasew e depbposued

In the preowiing parkgeaph, sam the ladividusl o (ndtvidoale whe bars prrsnally cavsed the loas or dumage, ba held Liskls
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2.4, Final survey revort modules, QP-TPl bridge and
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fLo/vwn/eb | . 23.4.76@7f- . tixno 6859

f'att,: ma&srs.,peLisaiar/champatier :

" copy sent tor - o _
- medermott~hudson, att, messrs. Btagg/gair
. dnv, marsellLle, att. mr., fjlelidal -

- dnv, cherbourg, att. mr, blom R

~frigg field -qp jacket

. module a

-.'asfto_the Lifting - padeyes of the-maduLe at_jhg strudturaL

Y

éhf, paris

pLease be 1nformed'that det norska veritas through -
-review of mcdermoit~hudson’s construction dwgs,

. =review of medermoti-hudson’s desogn cakcs.,

and

-awn calegs,
ot

is satisfied that the module a 13 designed in accordanca with
the reguLations of the u.k. departmsnt af anergy.

P

design has been reviewed and found satisfactory acci-to the

‘assumptions made by mcdermotiw-hudson with regard to the weight
“af the module and the Laads ;mposad during handLing, inclLuding th
4 chosen shock factor.

dnv, marseille wiltl shqrtLy advise us by telex_ 2 statament that

‘the materlal fabrication, fabrication and assembby work of hoth

‘module and Lifting padeyes, is carried out to our Local

surveyors satisfaction, J

regards oLbjoarn/torset

. “;;.;..A __,-_- -

Cyeritas o+

KK

- 16192b verit n 7 e

jaramachud wem




.

Lex no 397 30.09,76 cw/qd

| . 122
attn: v m 4 olbjoern / torset '
______________ " ey

hereunder copy of telex sent to elf, paris on 20.09.76

quote:
telex no 373 20.09.76 | of/qgd

attn: mr. charpentier - elLf paris
cc: chantiers de La garonne

project frigg gp - no 60?436 - yard: chantiers de La garonne
quai de brazza, bordeaux.

we have the fTollowing remarks regarding the above:

moduke b :
- resarvation:
structural: . firé doors to be replaced by 15 doors.
special test: fire pump in working condition
motor control center in working condition
Lower sterilizer unit
air conditionning
fire deitector and € s d system
gas detector sysiem

haﬁihangar: reservatlon ;
pressure testing of fire Line

heLideck: no reservation

battery room: mno reservation
Lift motor room: no reservation

= a9 : reservation - finalL test. !
‘departure

module b, helihangar, Lift motor room, g 9, Left 15th september
1976 to stavanger. ' :

module a

- P a e L R L A et o)
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~ reservation:
structural:. firé doors to be replaced by 15 doors.
special test: fire pump in working condition

motor control center in working condition

Lower sterilizer unit

alr conditionning

fire detector and e s d system
gas detector system

helihangar: reservation
pressure testing of fire Line
helideck: no reservation
battery room: no reservation %
Lift motor room: no reservation
- g 9 : reservation - final test,

departure : C e e e
module b, helinhangar, Lift mator room, g 9, Left 15th september
1976 fo stavanger. ' -

module a
compLeted 8th july 1976. no reservation,

d n v marseille

unguote,
for your information, in addition to the above:
we inform you that the padeyes ( module &, b, G 9 ) have been

fabricated according to the specification. no reservation.

chr,. wintermark . o n v marseille

end+++

32
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" mcdermott~hudson, London, att, mrl

alftf a 611218f

oLb/ox opt/vwh/th . 26.6.76 telxno 9817
alf norge, parils g
att.: messre. petissier/champstrier

copy sent 163

mcdermottt-hudson, London, att. messrs. stagg/gair

**robbins

dnv, marsaiLLe T
O

quarters pLatform

tachn. acceptance of structuraL etemants

e - o e o ”TWQH

please be informed that det norske veritas through review of
- mcd=-h design calcs, '

- med=-h construction dwgs.

- = own cale¢s.,

are satisfied that the foLLowing’ltems are designed and fabri-
cated in acc. with the reguLations of the u.k. dept. of energy:

-

a) module b

b) hangar room

¢} helideck. 3y

. Fal
o LS

s0 tar we cannot see to have reééIVEd 1nfo;/caLc. of battery
room and Lift motor room and we have therefore no comments to

‘these qtements.

regards oLbjoern/torset;
veritas, csLo ++++
16192a verlt nd

elftf a 611218f
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gp - frigg atu, chantiers de La garonne.

———— — — T W T — R A kil S S il hd ks el e i e ke bl Al ke el ik

this 1is fto 3urtify that the woduls & hzz ceen ccnpleted according 1o
drawings, and tcsied satistactorily. the only reszining point
is checking of insultztion resistance on the electrical Installation.

thils will o2 done nexrt weed,
r‘L ‘.A.r‘ 5
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opt/kh/janb 1.10.76 . telex no 100015

eL.T norge paris

attn: messrs pelissiler/champetier

copy @ s |

el f nmorge, stavanger attn: bjoarnestad
mcdermott-hudson, Lohdpn attn: messrs stagg/gair
‘mcdermott-hudson, London  attn: mr.robbins

dnv, marseilles |

frigg field quarters. ptat{orm

technical acceptance ‘of structural elLements

pLease be informed that det norske veritas through review of
- mm¢d-h design calcs volumes 10, june 1976

~ mcd-h ¢onstruction dwgs

- fabrication reportis

13m$atisfied that the folLowing'iiems are designed and
fabricated in accordance with ‘the regulations of the u.k,
‘dapt of energy. e

~a) battery room "

by “goods 11ft

k

‘¢) 99 generator moduls

E ‘ s

regards olbjoern/torsat
veritas, hovik+4++ |

# i .

jaram%chud Ldn

161926 verit n

-
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15,02 o ;
1GTI%Aa verlt nnee

161924 verlt n

norverit marstl

T
]

telex ne 177 marseitle 370/ 70
V.rl.di.

att. eri/olbjern

—

subject @ el S frign Fisld vp pletfor rortesnx

4
e foltowing f*ars bevae been inarscted ncecorning Too el

feution and ars cifgs, and with following reservailens o

1. helibangar - rezsarvation o
‘peubation Test of olactric czbben.
b

J.ohelLicguchk - PLH.

Lresdsurs Tosting ¢f fire Ling,

I, o bETTery paos o= 3o Peaeryation
L, Lift -oter rocr - No rosiry,

for your inforoation

ciodale 1 owill he caargud on bargs oend of Tnils Fantt, Lesting

ot fivmiai.d, Tl

e R,
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2.5 Final survey repert _microwave tower

e ot R 8 g . - —————— — —— - -

Photo 10: Microwave Tower
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Photo 11l: Support, Microwave Tower

Photo 12: Support, Micowave Tower - Summer 1977
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BORDEAUX = 14~5=70

Thig is %o certlfy that the undersigned surveyor, at the .
request of

LA CHARFENT W LODERNE
14% Rue Berthelot
33322 EBGILZ,

did attend at their works for the purpose of examining the
fabrication of the below mentionned material ordered by @

ELF WORGL ‘
Order : 2111=20= X 05 - P 000 4
Works order : 8645

MICROWAVE TOUER

The fabrication of the microwave tower has been carried out
agecording to drawing s CHARTEITE [ODERNE no%36 01 o n®
7436— 19 approved by Mac Dermott.

The material certificates have been examined and found in
order.

The welding were made according to agreed welding procedures
and by approved wdders. Lo
Ultra=zonic test were made satifaciorily.

The workmanship was good.
Visual examination and dimensional check have been carried

out in presence of ELF and I. ac Dermott representative.

» AULLILR

Dt nomwka Veritas hes no Liahlbity for 1oam or damuae cadsed by its wrqans, oftioer, coaployess oF olbary who sk vnder as it from e I i gard ed whilhar sUch pmcm had oted intshs
Lonaliy of negligontly nod lererfacttve of whithor she Jom or dasusge ban adteclad 4 ahipowning copany, & shiprand of vthery whe have requerted the Instlttlon's aBltance or any thisd party whe witi-
ouk having any conbroctual malations with the ostitution, Lok Acted or mule rrangements o #liunce np decis made or jod Alog piven by or 0 bebw(f of tha fondftythos. Nuz, (0 craee oo ivenibonsy
1o the preteding parsgrapb, cus (he individual or sdividuals who bave parsonally csuweed the loss or deiasge, ba beld jlable. .
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2

.6 Final survey report QP-TPl bridge

Photo 13: Bridge QP - TP 1 (Taken from QP)

Photo 14:
Center pin in bridge

support
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Photo 15: Bridge Support on QF

Photo 16:
Close-up of shim
plate bridge
support on QP




iod-opt/Loes/nt/kari 5.1.77 telex no 10160

o: mc,dermott hudson,. wembley

Ea :“\'r 4 A
att: mr, b. homayoun . f%‘*”?“

cce: elf norge, paris

att: messrs. nicot/dussert tLlx 611218
“ ccy elLT norge, stavanger

att: messrs. bjoernestad/maillotte tlx 33174

re: frigg Tield = bridge tpi-qgp

- iy A Sk e sk W TR WY

ref. is made to mc,d.h, telexes no 2059 dated dec., 10, no
2090 dated dec. 13, 1976 and transmittal o7 shim detaiLs
dated nov, 16, 1976. :

7. shim detalls Tor bridge support at tp1 and qp. the
design of these shim details appears acceptable to dnv.

2. restraint of bridge support guidas,

our own calculations indicate that with the calculated
rotations and translations of qp and tpt, no restrain oT the
bridge support pads in the adjacent guides will occur,
although complLete documentation of this phenomena still nave
ot beenTorwarded 1o dnvy wa“TTnd Turther theoretical consid-
erations unmecessanry,

-~ .
'3, inflLuence fTrom vibration of tp1 and qp.
we realize the difficulty 1Iin making complete theoretical
evaluation of the above item., 1T resonance phenomena occur,
the natural period may be ¢hanged
in order to follow up ihe actual behaviour oT the bridge and
possiblLe interaction effects plLatform/bridge, field obsercv-
ations may be undertiaken ,
we would appreciate to have some further discuasion with you
in order to arribe at a set-up for these observations/measureme-
nts.



4, vortex shedding,

the calculations performed by dnv indicate that vortex shedding
phenomena may occur for certain frequently occuring windspesds ’
resulting in v;brations and Large Torces. as these caLéuaLtions
suffer Oof uncertainties dueto the structural configuration,
field observations may also in this case be necessary to raveal
possible "problLems.

regards olbjoern/torset
veritas oslodbs+tHH+r+3
33174b elf n

16192z verit n,
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‘/,fc,?-d' df?‘ M-{'

;/‘ /e 2.1 6 ¥k na o3y
alLT norge

paris

att,: nicot/dussert

copy tor elf norge, stavanger att, mr. mailLotte/bjoernestad
m¢ dermott, wembley att. mr, b, homayoun

subjects frigg field - bridge tpi-qp

raference 1s made to dnv-telex no, 100848, dated 15.10.76,
to mc dermott telex no, mh 1834/2099 dated 22,10.76 , to
*raddendum calculation for final Length of bridge ap/tp1*?
m¢ dermott-hudson, dated 23.9.76 and to el teLax‘no. 10561,
dated 1.11.76.'

reference is aLso made to the following mc dermott-hudson
- drawings: ‘

_eln mo. 2099 -sheet no, 290
e TV —atto 29L
—vr? ¥ - | - 292

we note that the bridge has been installed although it 1is not

~wyot--formally-approved, - dnv,- antwerpan, hasﬁgivonquPaLeas TR TR
.Yiote stating -that the fabrication of. the bridge is satisfactorily
garried out, and in accordance with inspection ‘sheets and
.Iﬁghection"dﬁﬁﬁﬁaﬁ‘“ however, the release note includes reser-
vations teo dnv-approval of the structuraL calculations and

- drawings.

we have the folLLowing comments to the structural part of the
bridge and. bridge tandings

1) bridge feet

A - kb el A S i A A S

wa have not recelved calculations of the main bearing pin,
our own check shows that it has too Low capaclty, mainly

due to bending., please clarlify.



2) statlc analysis . 138

—— - — -

x,_xhawgmaviiyﬂboads -based upon.Lift,w ight . of. briﬂgaﬁaremwwmnﬂ*m#m“wwﬂwk
acceptable, provided that possible additional Loads after '
installation will not exceed the total welght of 446 kips,

wind Loads are acceptable.

based upon these statlic Loads the design of the bridge

has sufficlent capaclty.

3) dynamlc analysis

possiblLe vortex shedding of individual members does not -
s@em to be 2 probLem, however, in Line- and crossflow
vibrationsat resonance may occur for certain wind speeds,
dug to vortex shedding from the cladded part of bridge,thls
has to be invaestigated. :

considering the dynamic behaviour of thae tp1 and qp and
corresponding effects upon the bridge the following comments

applys

*4¥ “we agree that waves with paee peoee periods "in the order of 0.5.4
1.0 second contain too LittLe energy to be of major

Importance.
however, aven for sea States with much higher mean perlods

{e.g., storms) the main response of the plLatform deck may
still occur at its natural modes,

thus the bridge wilLl TeelL the vibration of the platform
deck as 1is excitinees exitlating force,

for a more complLete evaluation of possible dynamlc effects,
we would appreciate you to consider the first modes of
‘vibration for the deck as a whole , not only Local vibration
of the slde Landing. torsional mode to be 1lncluded.




5) bridge Landings

bridge movement along centerline of bridge Landing due to
“deflections of the platforms, thermal expansion etc. and
rotations ¢f the bridge due to opposite movements of the
pLatforms, will justify the followlng considerations i

a. the extrems positions of the application of support Loads.

b}

b, the total area swept by the brldge feet,

-

we note that the frictional force obtained by the tefion
pads is of minor importance,

regards
olLbjoern/torset/ekebarg
det norske verlitas, oslLo 44+

161920 verit n® ‘
Jaramachud Ldn )
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Bl
2.7 Speclal selected pericdic reports

Periodlc reports containing significant aspects of
the jacket construction which has been carried out
are included.

The Frigg QP Survey Renort contains the full list
of received week to week reports,
All NDT-reports and test~certificates for the

structural parts of the jacket are also contained thera.




Frigg project

Periodical report 15.1. - 33.1./75

QP Platform Socomat

for visual inapection internally on the peeles sleeves which

-

will bae taken care of in Cherbaurg.

DnV Cherbourg is informed.

The work on bouteille B2 continues with good progreas.

The

QP. support frame St Wandrille

The

0 ' Le Havre, Jist January,

p;
L
6/7/ el L EE

H. Karlszen.

1975.

ey
R .3
T

H A’

in the precading parkdtaph. SAR the individoal of lodividusls who Bave pemonaily causil tbe loan or datokge, e held Liabir

Form No. 40.91a

The second bouteille A.Z finished and final inspection carried out except

could not be

done as they were closed at the time Socomet had called for the inspection.

A part of the flange on the yoke as indicated on the enclosed drawing was

deformed and have to be replaced. As it was no time to have it dona here it _

visual, radiographic and U.5 contrel show good welding and workmanship.

work started 29th January, 1975. About 25 % of the steel arrived.

Dat norike Veritas ban an lisainy tor lean or damage cauned hy itn omgant, oflleers, smpleyens of SULEFY whn act under ancignimant from the Inatitation. regardlean of whether such parmnn bad eoed 0wea-
tlamally or neglloently and ircemperidve of whelher L Lt or demags Bt afiscted & shipnwdihd SPMPANT, A shiprand of otherd Who Bhve requanted the [nstitgtinn's saelétsnce or any third Pamy who with-
ouy MavIng apy contractual cclatione with Lhe [ostidulion, has scted of made apaneemmdd B rellsoen on decliicas made of information given by or oo baball of the Ioetitution. Nor, 1o Cames o Rentjroed
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Period : 16-29/6-75

Project no: 931436.1.

FRIGG PROJECT

QUARTERS PLATFQ.IM

PROGAZSS REPOAT

1. The repair of internal ring-stiffeners
"in the cones betw:en the lezs and the
bottles ars in good progress and the work
is expected to be finished 3/7.

The work has been slo&,mainly because of
very difficult workingconditions in par-
ticular in the upper bottles.Th: stiffeners
have been put in in three and four picces
and welded out to the cone before be2ing
welded together,this to prev:nt cracking
in the cons-material.The alignment of the
stiffeners seems adequate the conditions

taken into consideration.

2.Four cans on panel A. levels 11150

and +28400 have been found deformed after
loadout.BExact cause of deformation not

known.The magnitude is up to approximately
i 50 mm.The deformation will be repaired by
grouting the cans.Please see enclosed

U.I.z, drawing.

3.The repaires on the btuoyancy-tanks have
been carried out and the tanxs accepted.

142

Form No. 40.91a

Cherbourg 2/7-75

onttke Yertas has oo Hahiliey for loaw or damaks cageed by 18 onpend, sbbkecey, emplori &r sihers who syt under seriqnument from the Taatiiotion. repsmites of whether moch Jerenn hed weted Inv-
11r or negtinently and lrcspmctlve of whebher vt bte »r damtage bas siooted w nblpew Rag compspy, s shiprand o othere who bars mquerted tha Ioetioution™ atbstance oF any third party whe with-
Naving oy contrketid] Felackona with the lesticutios, has arted or mede srrsofetsents 1n relisoed ob Seriskdon mads ar ind AbOB Eivan by or ow bagal? of Uk Instintion, Xor, i casos za nenkingad

pricibing DArLITATE, 0An Les lodlvidust ey Wedlvidosis who bave pu-q‘q-ur caused the lold or damapr. T naid | lable,

o

i L e o VU S



143

- IREKE Vi . Form No. 40.91a
e SR
{&, VA

I

4.Apart from the damage to the cans on
panel A. the loadout 17/6 was carried out
without problems.

5.New schedule for departure is 10/7.

Yours sincerely:.

e

Christophsr Blom

Tt ooeke Voritan bad no Habiliy for ot op datosge catised By Ith organs, sikeaN, eaployees o athers who sot under sosipmmemt drom A Inabituling, unudlul af whnumr yuoh porson had st intan-
tlewdily of aegligiatly and levespeatlve of whether the loas or damage har alfected & ulupqwm.ng cnmmy - sbiprord gr othurk whe hava ted the t ar apy third parly who with-
wak Aaving any contraciusl relstions with the Inniitatlip. has acted or ppads s In rull L mads 0F 'lm by or om habalf of lht Insliiniion. Kor, in cases an wrlltcid
b i praceding parsgreph, o L lodividue] o bedividukls whe bave Mruuullr dl\llﬁl. iha loas or dlnhn.'bl held [able,

-
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project : n® 92,1436.1

E———

bariod 2,6 = 15.6 _ Ry une 18. 1975

-

FRIGG PROJECT

QUARTERS PLATFORM

PROGRESS REPORT

s B

1 - Internal inspection of the legs and the bottles are
finished,quite a few minor defects were found and it has
been rather difficult to have the repairs done properly.
Certain areas have been inspected up to three times before

they were accepted,

‘2 ~ Pressure test of corrosion wraps, piping and internal -
bulkheads are finished without defects found. '

3 - Removal of dogs, tacks, @tc. are in progress and the
result seems to be good,

4 - Load out is Tuesday 17.6.75 and the date will be kept.

Yours faithfully,

e

C,. BLOM
Dot anmke Verltas ban no Mahillly tor 1o or damage asused by Its orgama, officsm, smployum or othen whe st weder from tha tatl dlmbi 8F I‘Mt.h.ur‘lmb peroon haw ketid Inbon-
Uooally or axgligenily and ireeapeotive of whether tha ioes or demars has affectsd 2 shiptwilog company, & €RIDYRrd OF pihers who have raqumbsl the Institution’s smbrtanos or any Chird ety who with-
out having any eontractnal relstd with the Intjeyks bad holid OF ks srrangensents In reliance on decls made or ipd thst glvan by or on beball of the Tosbbglicm Mov, in caste ms manthesed

i the prededing DAFLEraph, can tha indlviddst o ladividusls who have peraonsily canfed the boss o devingn, e hald Hakle
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biect no : 92.1436.1 | SRS Junc 2. 1975
ied : 18/5 - 1/6 . ‘
. FRIGG PROJECT

QUARTERS  PLATFORM

PROGRESS REPORT

e ]

1 - All bracings are now in position and the structural
welding is for all practical purposes finished. Quite
much cleaning up work is still left to be done.

2 ,- Inspection of the interior of the legs has begun,

leg A2 was done, but so many defects were found that it

was refused to carry out anymore such inspections before
- UIE had checked that everything was 0.K.

3 ~ 62" buoyancy tanks have been fitted around the legs
Al and A2. After fitting, two pile sleeves had to be cut
to enable pushing of the jacket. These will later be re-
aligned and re-welded. A number of damaged parts have
been found on hebuoyancy tanks;mostly because of bad
handling by UIE. Several plates have been cut out and
replaced.

4 = Preliminary tests of valves for flooding and grouting
system have been done; all were working, but the system
still needs purging.

5 - The last pressure tast on the corrosion wraps are
in progress. Many leaks were found by the yard yesterday.

Yours faithfully,

Dwt morsie Vortlad hid a8 Jabiliby for Loss or damage sagasd by |id Scfind, officses, employsen or cibemm who ket vuder sssignment from the Tratibution, vegardiess of whethar augh peevon hay pibed Inten-
tlonully of bogligently and irveqpeotive of whather Lhs lota or damage bas sflected & shipowning company, & shipyerd or others whe Bave raguested the fnetitntion’s assl of uny thind parly wha with-
oul harieg any oontrectusl relatione wilh the Inatitution, bas soted or mada prmcgiments I Fliancs on madi &t 18 tion given by or on Behslf of tha Institotion. Near, in cass a8 menilaned
bm s procadiog parkgraph, can the individosl or individgals whe have pmgnuly osuded the tow or dapings, ha bald 1iable . -




146
Form Na. 40.91;

Project : no 921436.1

Period : 21/4-3/5 7%

WEREN——— - 75

FRIGG PROJECT

QUARTERS PLATFORM

PROGRESS REPORT

l. Face A has now been completed and some
minor problems have been dealt with,mainly
bad fit-ups and misaligmment.This have caused
difficulties for the welders and for the ultra-
soni¢c operators who are doing the control.
Some defects mainly lack of penetration

and lack of fusion have been found,but be-
cause of the bad fit-ups the control hés

been difficult and there have been some

doubt if the defects were reparable or not.
In the period we have also been troubled

with cap-undercut and a number of welds

have been recaped because of this and be-
cause of bad profile.

2.The diagonsls between the launchtruss and
the astructure on the horizontal levels have
been put in place and moszst of them have had
windows cut in them to enable esrection.

Dot norhe Verilas lud na Lishility for (e or damags caured by it4 segana, sifieas, dmplayse or athars who st under sl t [rom the , regardienn nf whelber meh porvom has seted inten-
tianally or neglipently and IrreApittiva of whethar the lone nr damage han affected & shipossing tutipany, & shipyard ar othern who have mqwertsd the Tnatitgkion”s sialstancs or suv third party who with-
out hawring moy noatmotual 2elotions with the TratHulion, hob actrd or mads srongements In rellanes o decks ki s bk 1508 givie by oF of behall of ke Tedtiiotios, Nor, o casms ga mpactionsd

in tha prweding paragraph. can the individual of Indlvidusls who Bav poemally caussd the loss or damage, ba beld bl
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3.The two braces N1DZ? and N1DZ had to be

.cut and pieces inserted because the bevel
to brace AH1 had been wrongly cut and the
welding gaps were ﬁp to B0 mm. high. -

4.In general it seems that the yards self-
control is reduced.lncidents involving
lack of preheating,cold electrodes etc.

are increasing.

Yours:

Weo—.

Christopher Blom

Dhot morviie Veritan his oo blahiiby for lonn or dsmngs cauned by e organe, oftleers, coplozets of stham whe scl gnder amlp trom the I . Tepardiens of whether such pereon bas acted inten
Llemally or aegifgently and leeaspeetive of whether Lha lond or damage han atfected o uhl]mwnln; eompany, & shipyard Ar sibirs wike lmvs reqranted ihd Institutlon's alitstance or any third party who with-
out hiving sny rontrantual relation with the Tnatitullon, had actad gr madn st o reli on made ok bad ot glvio BY oFf of hebal! of the Inatituilon. Nor, lo casss m maptioned

1n the preceding parmgraph, can tbw Individus! or indlvidusis who Mavs perisodlly caiad the lom or dagege, be held Dable,
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ject n® 92 1436.1 .
Er_iod t 24/3 - 5/4. DTN 7 Avril 1975

FRIGG PROJECT

QUARTERS PLATFORM

PROGRESS REPORT

1 - Line_ 1l and 2 : lift up was carried out 26th. and 27th,
of March without problems and adjusting of the position of
the panels was done over the Easter week-end.

It seems that line 1, in particular 1lH6,6is slightly bent.
Accurate measurement is not available.

2 = The five first braces on face B, BHl, BH2, BV), BDl and
BD2 which were pre-assembled on the ground have been fitted
and the horizontal members welded., Due to some misunderstand-
ing about the drawings, the brace BDl is too short and an
insert piece will be fitted.

3 - The launch truss is completely welded and the insert
into the main structure is planned to take place on the 9th,

4 = The grinding, u.s. iﬁspectian to ASME + 6db, and M.P.I.
is pratically finished.

Yours faithfully,

éﬁx BLOM EQQ‘_‘U_

Tt aardks Varltad Bid no Jisblity forloom or domage nugeed by (8 Srdans, sfilesrs, amaployess OF others who ach under sl b [ramn Uha 1 ol vhmu,r el person has acted Inbeke
Hooslly o negligently and irreapactive nf whibher the 1ows o7 dunga bues affectod & abipowning rompeny, wshlpracd & pthiees who have reqoasted tie h.l.uuunm a sdilntiues or any third pasty whe with-
ogt having any copbraciusl rdslisas with tne Isstitutlon, hoe ooted or meds arroppamacts in redlises oa declalond mads o Information llvm by &t hebalf of the Instiation, Nor, jn cukdt w mentioosd
I Lhai frmsiedbAg Bidi¥raph, 2an bhe individus] o indiridosls wha hara yniunﬂly canged ihe Toma or dmm T held Table,
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ect : n® 92 1436.1

od : 10.23/3
MR, 1= 24 Mars 1975
FRIGG PROJECT
QUARTERS PLATFORM
PROGRESS REPORT
Bl s S BT LIS DY
¥
1 - LINE 1 -«
Only work carried out during the last two weeks are fit-
ting of pile guides, painting, walding of stubs and re-
moval of mis-aligned shear plates on bottle Bl.
Lift up of the panel is expected this week.
2 - LINE 2 =
As for line 1, only minor work have been carried out.
Lift up expected this week.
3 = LAUNCH TRUSS X & ¥ 1t
Thegse were lifted 12.13/3 and most braces between them
are fitted in but not welded, The fit up is in many
cases fairly peoor, but not very much can be done to cor-
rect that. The staging around the trusses are bad and
I have complained to U,.I.E. without result
4 - GRINDING , M.P.I. & U.5. INSPECTICN :
Not finished yet on the legs and should be completed as
soon as possible before the lift up.
) [ -/t L]
Dat nomks Varlkss has na Llabdlity toe loss or damsss ryoakd by 1 cepass, offieers, smploymas or nifar wha st ubder upignment from the lpnmm.lnn. ulmluuﬂrhhhh- surk DErOOn baw arted Mrm
blotally of aepligently and Irreepectiva of whelber tha Ioms of dumage hes sifscted a shipowhing £0mMDARY, & ahipyanrd of others whe hava requested the Ins s or any third perty who with-

out having any oontraotysl melabiond wilh tha Institutlon, bas scied or miads draegenents in relfance on decinjops mpde or informadlon ;1\m by or op babalf of 1-bt imstitution, Hor, io ol ap menticosd
In the preceding parsgvaph, ean the individesl er {gdiridusls wha have parlml]y anies) the lnaa or datinge b Beld 1lable,
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24/2 - 9/3/75

WP 1, 31075

FRTIGG PROJECT

QUARTERS PIATFORM

PROGRESS RERCORT

—— A — kP S

1) _hLine 1 :

This line is now completed what concerns maindly structural.
work. nly fitting of electrical risers and other minor
welding is now taking place. The release and realianing

of the five shear plateg on bottle Bl have not started
vet, but is exnected to start this week. Other minor mo-
dification=s of internal stiffeninc in the bottle are still
not carried out.

2) Line 2 =

This line is completed except for bottle RZ which arrived
seemingly in good condition last week, The change of face
plate on the top yvoke of bottle A2 has started and is ex-
pected to ba finished this week. Minor fitting out work
is in progress.

3) Jine 1 ang 2 : ‘ ,
miring the past weeks, stubs for face B have been put on
lec Bl and B2, U.I.E. decided thezyv had been erccted in a
wrong angle to the other braces and 17 stubs, 9 complete-
ly welded werc released and realigned. The realigning is =
completed but the welding has not started vet.

1) Taunch trusses ¥ and ¥V :
Roth Are now compieted Znd 1ift vp is eroected this week.

5) Grinding, M.P.T. and ultrasonic inspection of cans that
should have been stress relieved are procerding slowly,
approximately A0% is done with no defect found.

The node RH3 which develoned a crack after strass relleVLng
ig now roepaired.
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A100
11150
28400
51170
73940
104000

WEIGHT PREFABRICMATED : 2.406,3256 T.

181.475 T.
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602.856
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25.5R0
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59,233
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84,875
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1 — Line 1 &and 2 are now nearing completion with only a few
remaining braces to be installed, mainly bottle B2 which is
not yet arrived. Stubs are at present being welded to the
lines to faciliate the installation of face A. One of these -
had to be removed because of a long fracture on the first
pass and also because of bad fit up. The welding of braces
with steep angles to the legs tends to be difficult because
of the usual angle {down to 15°} of the bevel.

In my ovinion, this angle should never be less than 20-25°
and if this is not possible, a different type of joint should
be used. The welders here complain daily about impossible
joints., Mis=-alignment of butt welds is also a problem. One
joint with 15 mm mis-alignment at the bottom was found ready

. for welding. This joint was released and realigned.

2 - Four rans and two nodes have so far heen stress relieved
at Socomet Le Trait. The result has been good exept for one
node, BH3 which developed a 60 cm crack which now will be
repaired. Most of the grinding and U.S. inspection have been
carried out but the M.P.I. =till remains to Pe done.

'3 —= The planning has again been revised and target date for
delivery is now in the beginning of June. The sgituation is a
bit fluid at present and further revisions will probably come.

4 = Total proqgress to 14.2.75

Face B 170.29 M/T,

Face B 69.95

Tine 1 . 501.49

Line 2 . 376.97

Truss X 190,78

Truss Y 165.28
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Propgress report

The following braces have now been fitted to
line 1 and 2 : 1V1,1H1,1D),1D2,1D3,1D4,1H3,
2H1,2V1,2D1,2D2,2D3,204 ,2H3.

Most are completely welded and there have been
few problems with the fit up.The connections
between 1D3&1D4 and 2D3&2D4 have no priority
member and steps have been taken to make it
possible to examine the common weld from- the
inside.This will be difficult on a number of
other similar connections and we are now working
on the problem.

No stress relieving have at the moment been
carried out on cans with dangéerous welds.

If heat treatment is necessary this will pose

a problém,because the subcontractor is not able
to start before the middle or end of February,
when line 1 and 2 are practically f{inished.

Two ringstiffeners in bracesection AHZ22 developed
serious fractures in the bracc-metal and AdZ2e
will now be exchanged for a new one.The internal
stiffeners in these sections will from now on

be cut in three piecss which are welded together
after the welding to the bracing this to reduce

the stresses.

S
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A 10 ecm. fracture was found in the weld between
bracing 2H1 and A2-1.Probable cause was failure
in a tackweld that later was incorporated in the
main weld.From now on all tackwelds will be
removed before the main weld is done.

Total progress to 23-1.

Face A 141,45 ¢.
Face B Nil
Line 1 431,35 t.
Line 2 339,9 t.
Truss X . 185,26 .,
Truss Y 116,58 ¢,
E1 +6100 25,59 t.
+11150 53,42 4.
+28400 60,19 .
+51170 58,89 t.
+73940 93,89 t.
+104000 66,25 t.
Total 157277 .

This makes a percentage of 60%.

Cherbourg 27/1 75
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Progress report

1. The bottle B-1 from Steri is now nearing completition
here.The extra‘ﬁitrasonic inspection is now carried

out and the operator found approximately 40% of the weld-
ing between the shearplates and the bottle and the pile-
guides to be repaired.These repairs will not be carried
out before a third a third ultrasonic opperator has
checked the welds.This is in agreement with the owner
and Steri.

2. There is some delay in the fabrication of can sections
because of the ongoing discussion about trestment of
welds that falls inside certain areas of bracing inter
section,and also because of the failure of one welding
procedure to gqualify.In addition some of the +40 steel
have not yet heen approved by D.n.V. in the rolling
mill.

Did poniks Toritas has oo Hahilliy for loss s damags cansed by Ix organs, pilkd, smplopsts 07 pthers whe sot oodey ‘ent from the {tatiop, yeierdlsas of wheihar such panido haa asted iatans
lomally or mogligently and Lrmpeeilve &1 whather the jom or demage Lot sifariad & sRIDOWDInG company, » shipgand oF cthers Who have requsvbed (eé Laxtliation’s Ralatsgos oy aay Uhird party whe wlis-
out herivg any coplractoad relatinng with the fnatifuilop, hes keted or mads aTangmoents fo Tefivged oh decfiions made oF ntarmatisa SV hy or oo behalf of the Inatfiotios. Nor, In craps pa estioned
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Total tonnage completed as pr.19/12 100% finished

bracing.

Face A. o
Face B.
Line 1.
Line 2.
Truss X.
Truss Y. '
+ 6100
11150
28400

- 51170
73940
10400

3

3

i having apy contoheius] relatlons with the Institwtion, hae soted or made ame

L

This makes a total of 44.8 %

-
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116.420

283.937
266.732
156.134
91.917
19.191
43.621
55.704
37.764
71.584
40.332

Cerbourg 31/12 74.
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‘ Progreass report

1} The first bracings have now been hung in place and some
nrablems are occuring with had fitting and unegual lensght

of bracings. In addition the Fit of the corrosion wraps is
not marticularly good.

The bracings have ur to now heen fitted with total Aisregard
to our recomendations concerning ftress relieving. The matter
will again be discussed at a mesrting here 14.1.

Thers hae alsa heen some trouhle with bracings with ¢ommon
welds. Tn the end of Reptember last year, we ashked U.I.R.to
weld the stuhs together first, and then add the rest of the
hracinag, this to enable insrection and mnssible remair from
the inside. "a are now being faced with the problem that this
has not heen Aone in =ome cases.

) T have Jiven the yard nermission tm cut holes in stiffe-
and brackets where they cross other structural welding,
to prevent interference of welds. .

rt 3o
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TOTAL, TONSACE COMPLIETIN as »pr 10.1.75.

Face N
‘Face B
Liﬁe f
Line 2

Truss ¥

125.259
361.170
266,732
175.383

Truns Y 22,548
el. + /lO0 17,100
" =11150 13,621,
" - 20400 55.761
" = 51170 16.768
" = 73940 93,386
"= 101000 40.7332
TOTAL, v v v ve--.1327,651

?ercmntage of total = 5G,3 %

SR nriuary 13th., 1975
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2.8 Special problems duriﬂg fabrications

a)l

b)

¢)

—— v A P Y g e i —— —— A Al T W — — T ———

Shear plates between leg and pile sleeve

The main leqgs was‘fabricated in sections. The lower
sections, from elevation = 69275 and down, is

called bottles, It was a reguirement that the shear
plates intending to transfer the loads from the piles
to the main leg (photo 8,page 109) should be made continuous.
Due to some misundersﬁanding at the vard, bottle Bl

was fabricated with discontineous shear plates,

i.e. the stifferners was made continuous., Bv measurement
at the assembly vard, mismatch of the shearplates

was found., This was however repailred to the satisfaction
of.the DnV survevor,

Grouting of damaged nodes

As referred to in section 1.5.9, six of the launch
truss nodes were reguired reinforced with internal
ringstiffeners due to a calculated overstress when
being launched from the barge. Due to settlements

of the slipway during load-out, the four remaining
launch truss nodes at level =11150 and ~28400

(nodes nos. 140, 141, 142 and 143) was slightly deformed
in compression, Internal plates was weldéd in on each
side of the nodes and expanding greout filled in
between the plates. Ths method of repair was found
satisfactory to Dnv,

Internal ringstiffeners at elevation ~739240
In the transition zone between leqg and bottle at

elevation -73940, the internal ring stiffener
was supposed to be placed excatly at the knuckle.
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By a mistake this ringstiffener was placed approximately
2" off position., All stiffeners was cut down and
welded in exact position just hefore load out on barge,
d) Reinforcement of support frame
Due to large support loads from the modules, the
support frame was locally reinforced with an external
ringstiffener and web and flange along the middle
vertical member, '
e) Additional storage area in support frame

After installation on field, two additional storage
decks/frames have been incorporated in the support
frame. The loads have been transferred both to upper
and lower chord of support frame. The calculations
show only a minor increase in the ztresses due to
those additional storage areas,
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3. INSTALLATION RESUME
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3.1 Installation __Schedules
ITEM REMARKS
JACKET Launched from barge DB 22 on
16.7.75.
FPinal positioning and installation
on 18.7.75. Installed uncorrectly
with 1 leg 10 m inside Norweglan
Sector.
PILING Preparations started immediately

SUPPORT FRAME
SUB-STRUCTURE
STIFFLEG-CRANE

SUB-STRUCTURE
DRILLING MODULE

STIFFLEG CRANE

TEMPORARY LIVING

finally completed Sentember 1976.

after launch of ijacket, Pilinq_
initiated pewinnine of Aucust
1975. All main piles in place
by November 1975, Piling work

Lifted into place and installed
12.10.75.

Installed 16.10.1975.

Installed 26.10.75

Lifted into position and in-
stalled 30.4.76.

Lifted into mposition and in=-:
stalled 18.5.76.

gkidding and lifting of modules
was performed between 10-24.8.76,
The temporary living quarters and
the éccompanying helildeck were
removed 22.3.77 to give the
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nermanent guarters.
-MODULE B Lifted into nosition and
| installed 29.10.76.
BRIDGE QP-TP 1 Lifted into nosition and installed
' 30.10.76.
MICROWAVETOWER Installed mid~January 1977

MODULE A & HELIDECK Installed 18.4.77
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3.2 QP-TP1 _Bridge_ Supnort

T e sk ek Tkl

In the design of the supnort it was assumed that the
bridge was free to rotate both in the horilzontal and
vertic¢al plane, see photos 14, 15 and 1lg (p. 133-134).

Dué to low capacity of the bearindg pin (photeo 15 and

16) it was agreed to support the pin in a way that

would not restrain the connection. However, after in-
stallation a shim nlate was welded on in a.way that
restrain the bridge from rotation in the vertical
plane without rotating the complete support. However,
due to very small rotation expected, the support was
accepted provided garefullv inspection is regularly

carried out.
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3.3,  Installation of piles
3.3.1 Main pile installation

- Pile driving

All piles has been driven to final penetration with a

Vulecan 060 and 560 hammer without any need for relief

drilling. The blowcount was fairly low except for a
peak at 55' penetration. The final nenetration

of the piles are:

A 1.1 60 B 1.1 62"
1.2 60! 1.2 56,5"
2.1 60" 2,1 60
‘2.2 57¢ 2.2 57°

DnV has reviewed the piledriving and found it
and in accordance to the specifications.

sound

The under -

and over drive of some of the piles is wihtin the

tolerances set in the design.
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3-3-3

Main pile grouting

All piles has been grouted to the main structure.

In cone cagse pile A.1.2. plugging in the groutsystem
occured. However, corrective steps was taken and
all annuluses have been grouted in a acceptable

way.

In a proper handeling of qroutéamples taken resulted
in an incomplete confirmation of compressive
gtrength.

However, the indication received and the fact that

- class b cement was used make the result acceptable,

Insert pile driiling and installation.

The insert piles were installed in holes drilled
withl,22 m diameter bits shrough the driven piles.
The holes were drilled with a reverced circulation
drilling technigue and mud as drilling fluid.

In some cases loss of drilling fluid occured and the
hole had to he stabilized by grouting in localized
areas.

Otherwise, the installation records are reviewed

and the work carried cut is found to be according

to specifications.

——— e e e i e P e e e o S, . gl e Y e

main piles in 'a two stage operation. In some <ases
hydraulic fracturing of the soil happened during
grouting. However, a review of the installation

records shows that.




Raport Na.:

% Det norske Veritas Page No.:

T 37
S Industrial and Offshore Division 168

The hecessary steps were taken and that finally the

annunluses were completelv filled with grout.

For insert pile grouting a diacemeoil type cement
grout was used in order to get leight weight slurry

to aveoid fracturing in the sodl. '

Compression test of the grout samples revealed results
below what was specified, and a discussion has arisen
upon what the actual bondstrength is. '

It has been agread that the bond strength is to he
documentated by additicnal tests. Such tests are in

progress at the DnvV laboratory.
+
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3.4 Final installation renort
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Summary

This report is a summary of the inspection work carried
out offshore by DnV-surveyors from bnV-Bergen office.

The report covers all phases of installation of the
Jacket - Piles - Deck Modules. It does not cover hook-up
of production equipment.
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INTRCDUCTION

This report is a summary of the work done offshore by
Dnv-Bergen during the ingtallation of QP structure on
the Frigg Field.

The report covers:

1. TLaunching and installation

2. Pile - Installation - MAIN

3. Deck Support Frame ‘

4. Welding ~ Fieldsplice DSF/Jacket
5. , Temporary modules installation
6. Pile installation - insert

7. Permanent module installation

8. Miscellanecus

9. APPENDIX
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1. Launching and installation
The 0P Jacket was towed out from Cherbourg, Franca to
the Frigg Field on barge Intermac 600. It was launched
in the English part of the Frigg Field in the morning
of July léth, 1575. After upending and towing to location
it was finally set down on the bottom in position:
' N. 59952'42.42"
E. 02°%03'53.83"
ORIENTATION 334,30 TRUE NORTH
The operation was supervised by Oceanic Contractors
from barge DB 22. After releasing the towing tugs,
barge DB 22 moved in and anchored up alongside the
Jacket. A underwater survey by submarine was carried
out, without revealing any structural damages.
2. Pile installation =~ main

The installation of the eight 54" mainpile started with
B2.2 and continned with Bl.2 - Al.2 and A2.2. The
Jacket was then levelled by pumping air inteo the corner
legs. Xeeping the Jacket afloat and level, grouting
between the three mainpiles B2.2 = Bl.2 - A2.2 and the
atructure was completed. Samples from the dgrout during
grouting were taken. 8ix cubes 4" x 4" x 4" were made
at the beginning-and the end oﬁ each stage. Together
with the sample a PILE GROUTING RECORD was written and
signed by the field DnV=-surveyor. All the records were
sent to DnV-headoffice for evaluation. The grout samp-
le2 were sent to labhoratory for 7 and 28 days' test.

The grouting was carried out in one stage according to
procedure. After receiving new supply of cement the
grouting of Al.2 was prevared. By mistake of the sup-
plier in Aberdeen, Scotland the type of cement was wrong.




173

"Report No.:

601436

Det norske Veritas Page No.
Industrial and Offshore Division 4

qahw

qinj
a1

This was discovered because 1t was not possible to ob-
tain the right slurry weight. The grouting of Al.2

was stopped and the cement replaced. Accidently the
groutline was plugged. No further attempt was made

to grout this mainpile hefore May, 1976. By using
flexible connection and divers the grouting of Al.2 was
theﬂ successfully completed by barge ETPM 1601, In

£he meantime, however, the remaining four mainplles
were installed and grouted. All mainpiles, :except Al.2.
were installed and grouted in the beginning of November
1975, The PILE DRIVING RECGRDS and the PILE GROUTING
RECORDS were signed by the f£ield DnV-surveyor and sent
to Dnv~headoffice for evaluation., All the eight main-
piles were driven o0 penetration within limit of de-
sign without any jetting or drilling. The piles were
driven with a Vulecan 060 and 560 hammer.

The screwed connectlion (rockwell) on the ton of main-
pile and between temporary followers did not work as
fast as planned. Because of the small tolerances, it
took up to sixteen hours to complete one rockwell. 1In
some cases thevy gave it up and cut out the rockwell
connectors and made it a welded connection. This was
done because of the design of False Rotary Table with

no possibility to adjust misalignment. ‘The installation

work was done by Oceanle Contractors and barge DB 22,

Deck Support Frame

When the corner primary pile installation was completed,
the top ¢0f the four corner legs was cut, bevelled and

prepared for setting of Deck Support Frame.
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The Deck Support Frame was lifted onto OP-Jacket with
barge DB 22. The lift was carried out on October l2th,
1975, and went as planned. After a survey on the four
legs permission to weld the fieldsplice was given.

Welding - fieldsplice DSF/JACKET

The four fieldsplices between DSF/JACKET were welded
according to accepted welding procedure SW-70 2G posi-
tion, prescribing‘min.'lsooc preheat and ESAB OK-73.68
electrodes. All welders were certified ASME 6G. After
com?letiOn of the four welds magnetic particle inspec-
tion and ultrasonic inspection were carried out and
acceptable to ASME VIII. The welding was carried out
by welders from barge DB 22 and supervised by Oceanic

-

Contractors.

Temporary modules — installation

After the four fieldsplices were completed, barge DB 22
left the Frigg Field due to contract completion. Barge
ETPM 1601 took over and performed twe lifts. On
October 16th, 1975 ETPM 160) lifted the "crane substruc-
ture module” and Qctcocber 26th, 1975 the "drilling sub-
structure module" was lifted. From that day and until
April 30th, 1976 no work whatsoever was done on QF due
to bad weather during the winter. In the meantime the
barge "Blue Whale" had a major accident on February 23rd,
1976 when the crane boom fell overboard close to 0P, .
There was,however,no damadge on the Jacket.

Then on April 30th, 1976 barge ETPM 1601 lifted the
"stiffleg crane module"” on QP, and during the middle

of May, 1976 barge L.B.Meaders lifted Temporary Quarter/
Hellideck module. In a few days the necessary hook=-up
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work was done, and the crew for installing insert pile
moved in.
6. Pile - Installation - insert

The installation of the eight insert piles started on
Juﬁe 2nd, 1976 and was completed on Qctocher 20th, 1976.
The work was carried ocut by QOceanic Contractors. For |
the welding of the insert pile a weldineg procedure

was carried out and accepted, wrescribing 150°C and
PHILIPS 365 electrode. All welds on the insert pile
were subject to magnetic wartiele and ultrascnic inspec-
tion and accepted according teo ASME VIII. If welds

did not meet with the requirements, they were repaired
to-the DnV-suryevyors satisfaction. During drilling of
the holes for the insert pile, circulation of the drilling
fluid were lost due to leak in the reékwell connections
and hydraulic fracturing of the soll several times.
However, in the soil cement plugs were made and after-
wards drilled through. Because clay was balling up

on the big diameter bit (1,22m) the drilling speed

was very slow only twoe feet/hour normally.

Insert pile Bl-2 was the first one completed, then

Al-1l, Bl=1 and Al-2. Each pile was grouted in two
stages, and twelve samples of the grout were taken of
each stage. Usipng the same sample procedure as for

main pilles. After these four insertpiles were completed,
all the temporary modules had to be turned around in ‘
order to install the insert pile on A2 and B2 legs.

The operation was done partly by lifting of some modulesg,
performed by barge ETPM 1601, and by skidding some
nodules. Before the skildding started, the filled welds
under the top of the DSF was reinforced based on cal-
culation from Oceaniec Contractors and accepted by DnV.
The whole operation was completed. between Auqusat:10th
and 24th, 1976. Then installation of B2.1 started

-
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and conti.ued with A2-1, B2-2 and A2-2., The same prob-
lems during drilling and grouting occurred as for '
Al - Bl installation. All PILE GROUTING RECORDS were
signed by the field DnV-surveyor and sent to DnV-head-
cffice for evaluation.

Permanent module installation

On October 29th, 1976 barqge ETPM 1601 1lifted off the
drilling rig and temporary drilling substructure modules.
The same day they lifted the permanent module B onto

- OP. The next day, October 30th, 1976, the bridge be-

twaan TPl and QF was installed by ETPM 1601. No fur-
ther lifting was nerformed before March 18th, 1977
when barge ETPM 1601 lifted off the rest of the
temporary modules and a week later installed the per-
menent module A and the helideck.

Miscellanéous

When it was decided to skid the crane substructure module
instead of lifting it off (P, it was nhecessary to cut
of £ the bridge landing on QF facing TPl. After comple-
tion of the skidding the bridge landing was welded back
in ﬁasition again, inspected and accepted according

to ASME VITI. Walkways, handrail, container platform
and ladders were installed. General clean up and re-
moving of temporary structures and attachments were

done. Magnetic particle examination was carried out

to the satisfaetion of the field DnV=-surveyor. All
exposed area and fieldwelds were sandblasted and painted.
Boatbumpers were installsd according to drawings.

Boatlanding is at present not installed.
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The antennamast is installed. Where nothing else is
specified, the ocffshore inspection by DnV-surveyors

is carried out in accordance with:

ASME section Vv and VIII

1
I

ELF-NORGE FRIGG FIELD
FIXED OFFSHORE STRUCTURES
FABRICATION SPECIFICATION REVISION 2

ELF~-NORGE FRIGG FIELD
QUARTER PLATFORM

INSTALLATION PROCEDURE REVISION 1

DanTECHNICAL NOTE FOR FIMED OFFSHORE STRUCTURES
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APPENDTIX

1. ,Telex and weldino procedure
2.* NDT reports from clean up
3. Surveyors' reports.

Sl Dall W
66743 z:./w/:z;/
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3.5 Special selected veriodic reports

Perilodie reports containineg significant aspects of
the work and installation which has been carried out

are included.

Accident which have pecured are marked with red lines
as are important points concernina future in-service-

inspection.
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FRIGG FIELD . .

Perioden 2.7 - 5.8. 1975

Ordre nr. 92 14 36

Fr}gg Field - Phase 1/QP

o "*22". ' }

Arbeid utfert | perioden:

Slepergpene_pé AZ og Bl er_flernet.

i ————— i

| forbinde}se med demonteringsn av disse, som ville henge seg opp 1
guider og bracingen, ble det brukt endel kraft ved hjelp av kraner og

" to vinsjer. P& spersmd] til dykkersuperintendant, ble det gjort klart

at de ikke kunne rapportere noen skade i disse akfuelle omradens. En
lde for ettertiden ville kansje vers & montere sn innordning slik at
disse sjaklene lettere kunne &pnes, eventuelt ogsa fra overflaten.

Buoyancy tanks no. Al.2, A2,2, A2,2, Bl.2, B2.Z er fjeqTaf.

T LS S S T o i . S B ! e o S o S ot .

Et glipp ved en ankerforflytning gjorde at en ankerwire hengte seg opp

I legg AZ. Se vedlagte skisse. Her ble brukf betydelige krefter, ca.
1800 amper pd ankerspilimotor, hey gear, samt slepeb3tens trekk-kraft,
Ut fra dette ytret Jeg onske om inspeksjon av denne leggen for 4 &'
klargjort hvor ankerwiren hadde hengt seg opp og om noen skade var blItf
gjort. Forgvrig métte wiren kuttes for at vi skulle f& anker og wire om-
bord. = Etter et mote mellom DB-22's superintendant, Elf's representant

Touchet, fire mann fra Ubdtkompaniet Intersub og meg, ble det bestemt at

Inspeksjonen skulle foretaes fra deres Ubat, samt at eventuelle skader
|

. skulle video-tapss.

Resultatet av inspeksjonen viste at alt var lorden. Det kunne kun rapporf-"
eres om noen blanke overtlatestriper ved A2: 242 og AZ+ 30Z. Det er da
sansynelig at wiren hengte seg 6pp i grefeste/sjakkelpartiet ved AZ+242.
Inspeksjonen viste og at samtlige gulder pd A2 var ok.

e, . e . s s . e e . e i A el ity

Primer-pile B2.Z er drevet il 57' under myd-!ine. En kopl av "Pillng

- Driving Record" ar lagt ved. Her ma nevnes at followersystamet burde vert
.ca. 10" lengre for & lettet drivingen mot stutten s!ik at man hadde sluppet
'8 komme | keonflikt med False Rotary table.

False Rotary table flyttet til Bl.Z, klart for piling.

Bergen, 19. august 1975

K?jﬂ;f<i353?f.{é-/?c .

Al f Broble
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FRIGG FIELD

':.Ordre hr. 92 14 36
. |‘ . ‘ ‘ , b
Perioden 19.8, - 2.10. 1975
DB "2‘2!1 ~ ‘ . . 1

b plattform . ‘ }

Arbeid utfert 7 perioden.

' Det ble foratatt en prosedyreprove i 2 G posisjon péd 2" plate, stdlkvalltet
st 52-3N, forvarming 1500C under svelsing.

‘Maln.pilé AZ.1 og BZ.] ble drevet ned +11 foreskreven dybde.

- Under'lérin§ av mainpile BZ2.| rok wirsne slik at pilen med followerne fikk
et fritt fall p5 8-12' med den folge at pilen penetrerte 12'.

Det ble foretatt en nivilering pa toppen av horisontalene pa el+20', se
.ved!egg. "

"Main plle A2.1 ble grautet. Def var anskaffet ny sement og vekten av graut
fer pumpen var )5,4-15,2-15,4-15,2~15,3 og 15,6 tbs/gallons pd returen. _
{ : .
Da det skulle sirkuleres sjoevann pd malf-pile Al.2 for grauting viste det seg
at grautinglinjen var tett. Denne ble trykket med 1500 psi. €n flyttet sé
over Til returlinjen som ogsa viste seg & vere tett. Det ble opplyst ombord 0
at en tldligere hadde prevet & graute denne pilen, men at en ikke kunne fd
opp vekten til 15,0 {bs/gallon p& grauten sa en hadde sluttet & pumpe og
begynt & sirkulere sjevann Inntil returen synest A vgre rent .sjovann.

| 1
-Bergen, 12, sepiember 1975

Aksel Oahlberg.

4 vedlegg.
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FRI1IGG FI1ELD

Ordre nr. 921436 B
DB "22" og ETPM 160
Q-PLATTFORM

© Arbeid utfert | perfoden 14,10,.= 28,10.75

Ved ankomst ombord | DB 22, ble.det opplyst at ETPM (601 skulie
over+a arbeldeT‘med I®f+|ngen av drillingsutstyret pd QPF.

Da ETPM 1601 ikke hadde godkjente svelssre ‘ombard, ble DB 22 Ilggﬂ-
anda ved QP t+11 leggene var ferdlg sveist for bargen farlot QF. .

ETPM 160] ankret sa opp ved QP, og leftet "sub-struckture, stiff-
leg crane" opp pd QP. Denns enheten ble satt opp 5 - 6 ft. for
langt mot A 2, siden over legg A 2 = B Z, .

il
Under arbald med kutting av sjefestene for "stiff-lag crane" enheten
ombord pa barge 258, +lppet denne enheten over, og skadet en drill-
ingsenhet. Det opps?od en de! skader pd begge enhetens, og disse
skadene mé repareres for utstyret lgjen er Gperasjonsklart.

Ll

Ma+er|allek+eren ble tauet t11 Stavanger, og ETPM 1601 gikk etter
for s & ta "sub~struckture dritling modul" ombord.

Vad +|Ibakek0ms+ til QP, ble denne enheten loftet pé plass over A I
ag B | Ieggene.

1
UITraIydkanTroll av leggene, ble Tkke utfert, da rengleringen lkke

var ferdig.

' , .
Bergen, 3. november 1975

Aﬁ%ﬂ?@’iﬁﬁﬁ;ﬁk?iﬁﬁki

A. Dahlberg y

czy‘ for




"Blue Whale"

Arbeld utfert | perloden

84

FRIGG FIELD PHASE 1

Perloden 17.2.76 - 24.2.76 o
| | o
Ordre nr: 601436

3

a r' ]

"Blue Whale" 18 nesten hele tlden for anker ved QP, og alt ble gjort
klart tj1 lefting av stiffleg krane.

Sahdag 22.2. bl3ste det opp 11 styrke 10-]1 med tung sje. "Blue Whale"
12 da med 8 anker ute ved QP, ‘ '

Mandag 23.2. ca. kl. 0830 fallt bommen pa stiffleg kranen ned og ble
hengende over skuteslden, Kl. [0%3] ble bargen $ruffe+ av ekstreme

belger som forarsaket 24~ rylling t111 BB og 44~ +11 styrebord. Detts

fordrsaket at bommen pd 2000 tons American kranen slst wirer og leffe-
orer, pd stiffleg kranen, mens bommen glkk [ sjeen pa styrbord side.

KI. 1800 23.2. bla slste av de 8 ankerwlrene kuttet, og vl forlot Frigg-

faltet. o
i .
Undertegnede reiste +1[ Bergen 24.2.

Bergen, 4. mars [976

A. Dahlberg [

vedlegg
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flR-I GG FIELD ‘ )
PHASE 'x

Q;_- Platform

Drdreﬂhr.‘60‘14 26

Perioden 16.6. - 29.6. 1976
f )

INSERT PILE:

Insert pile. B 1- 2'ble lnstallert Sveisene 100% ultralyd-

og magnetpulverkontrollert.
Kontrollrapporter fglger vedlagt.

| 86

Ved gverste butt-skjgt pd insert pile (IP2B - IP3) var der
en saksing i fugen pd 7-8 mm over store deler av rgrets

omkrets. IPZ2E hadde for liten diameter,

For & b¢te pa denne saksingen, ble det sveist pale gssv31$
pa IPzﬂ fra nedre fugekant, og ca. 1" nedover rgre

Se vedlagte skisse samt foto.

|
Bergen, 20. juli 1976

Erling Hakvig
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FRIGG FIFLD PHASE I

ﬁ'IyM’.E'Dm: QP

SURVEYOR® A. DAHLBERG o
PERIODEN: 29, JUNT - 20, JULI 1976

Arbeid utfgrt i perioden: ' y
1.0, Insert pile A1l i

l 1.1, Det ble konstatert lekkasje i rockwell-koblingene pd conductorene
- mnsmboretnadsjwannnedmtmﬂanavhmedpelm.

Mud ble holdt }?~gl et akseptabelt nivd over sjgniviet under boringen .
p.g.a. lekkasjene som ogsd ble chservert fra ubdt. =

1.2, Da conductorene skulle kobles fra hovedpelen mistet de verktgyet ned
- i hullet. Dette ble fisket opp, men en 7" r¢r, ca. 10 fot langt ble
liggende igjen pd bunnen av hullet,

1.3, Sveisingen av pelen gikk greitt, bortsett fra at det tpk en del tid
- 4 fA skjptene tilpasset. Se vedlagte NIT rapporter,

1.4. Insert pilen ble genket ned i hullet med mud sirkulert foran enden.

Insert pilen stoppet ca. 9% fot over maks. 6esign dybde, (se pkt. 1 2.7,
hvor den ble cementert.

1.5, Under stgning av inse.rt pilen var det problemer & holde oppe egen—
vekten pd diacernil cementen som ble brukt.

| Pelen’ ble stgpt 1 to steg. !

2.0. , Insert pile B 11

2.1, Her var det ogsi lekkasjer i rockwell-kcblingene. Dette ble ogsd be-
. kreftet ved hijelp av ubét.

2.2. Det var ingen speslielle problemer med svelsingen,

2,3, Insert pilen ble senket, scm beskrevet i pkt, 1.4. Pelen ble hevet
" ca 2 ft, fgr cementering.




3-2-_

4.0,

4.1.

4.2,

Bergen, .4. oktober 1976

Pelen ble camentert i to steg med diacemoil cement og ble .ta-
ende ca, 0,5 fot under maks, design dybde.
Ingert pile A 12 | :
Etter 'boring med sjgvann sam sirkulasjonsmedium ned til ca. 2 ft.

over enden av hovedpelen ble det skiftet over til mud. Da enden
av hovedpelen var passert med ca, 3 ft., sank rm.ld nividet plutse—~ .
Lig meget raskt. : .

Ubatinspeksjon bekreftet lekkasjer i rockwell—kablinger]e uten
at disse kunne sies & vare si stor at disse kumne vere arsaken
til ovennevnte md tap. ' .

Det var 1kke milig a konstatere cm rud kam opp langs Mvedoelm
eller giennom swbmmen, p.g.a. propelleren forstyrret s:jcbbmmen
cq mud kom ned' fra lekkasjene i rockwell=kablingene,

Det ble brukt “lost cirkulation” materiale i mud under resten av
boringen, og mud nivdet ble holdt sd n®r sj¢nivdet som mulig. -
Til tross for dette ble det mistet en del myd i hullet.

Sveisingen av forste sveis pa insert pile ble pabegynt da jeg for—
lot plattfcrmen. .
"
Svizlsin
Ingen annen sveising enn pd insert pile ble utfgrt i pericden.

#rosedyreprsz’ve ble sveist for K-fuge i forbindelse med sveising av,
stivere pd suppott-frame fgr skidding av arbeidsmoduler.

Lot

- vedlegg: NDT-rapporter



'\ FRIGG FIELD - DHASE I - | |
 PLATTFORM: QP | b
PROSTERT'NR,: 601436

FERIODEN: 21. august - 7. september 19@

! EE . !
1 perloden er flyttingen av modulér fcer a installere insert-pile
Ved A 2 o9 B 2 1eggene fu11f¢rt '

!
Dri.'lj.ing av insert B 21 pébegynt.

Drilling stoppet ved + 639 feet (fra false rotory table) pd grumn
av lekkasie la;ngs main-pile. En sementplugg ble forsgkt stept i

hullet, men derme forsvant uventet ut i grumnen. Videre drilling /

, Sementering ble stoppet i pavente av ekspertuttalelser. "

Da jeg forlot feltet var, for meg kjent, intet videre program fast-
lagt. '

Bergen, 10. septenber 1976 ,

9]



FRIGS FIELD — PHASE 1 o

" PROSTEKT NR.: 601436
SURVEYOR: A. DAHLEERG
PERIODEN: 17, NOVEMBER - 30, NOVEMBER 1976

-

i

Arbeid utfgrt i perioden: : ' ' o
L B !

1.0, Generelt \

1.1. Det arbeides med montering av varme of sanitzrutstyr i modul B.

1.2, Brannlinjene kobles sammen med TPI,

- 2.0. EKraner -

2.1. sSveisene pd kran pedestalene sam var i fplge tegn. 2098, ark 320,
deti. 4 rev. 4, ble ultralydkontrollert. ! .
Det ble ikke fremskaffet noen rapport pd dette, men kilsveisene ble
furmet & vare sa darlige i roten at de kommer til & kutte pedestalene

|
ned ca. 6" for A unngd problemer med sprekker. .

2.2. Toppflensene pa pedestalene vil ble maskinert ned, og sveisen sveist
som pa vedlagt skisse. '

‘Bergen, 6. desetrb:ar 1976
i S
A. :

vedlegy
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"PRIGG FIELD PHASE 1

‘2.1.'Dissé blir forsterﬁet med kneplater ned mot dekkiundamentet.

§

Plattform QP . S

' Prosjekt nr. 60 14 36 . Co.

Surveyor : A. Dahlberg ’ - B

Perioéen.l?. januar ~ 8. februar 1977

--.._-.F"-._;.-—..—-_—_———'—————————————————ﬂ

‘Arbeid-utfﬁrt i perioden: : o

1,0. Trykktesting. )

| ] . ' ‘

1.1, Gass linjen fra broen til forbrenningsovnen testet.
Trykket sank sakte, men ‘ingen lekkasjer ble, funnet.
Se vedlegyg., Komplett rapport arkivert pia plattformen.

2,0. Kran pedestaler.
L]

Fundamentsplaten vil bli sjekket med UT for utrlvnlngsbrudd/'

laminering. ’ . %
3.0, “Sabotasge?“t

3.1. Det ble oppdaget i perioden at isolasjon var "skrapt"-bort
‘ fra ledninger i kontrollromspanel. i
lette medf@grer at alle bergrte kretser ma testes pd nytt.

4.0. Fjerning av temporary modul ., N :

4.1.' Arbeidet med forberedélse for legfting av temporary bolig—
kvarter, stlff leg krane og stiff leg sub struktur er pé-
begynt. ‘ ‘ {

5.0. Rgmmingsvel fra helikopter hangar - tak.

5.1. Leider ned fra hellkopterdekk mot M6A kranen kommer i velen
for kranen. Denne ruten er lagt om med samme utgangspunkt
- fra helikopter hangartaket og via komunikasjonsmasten og ned.

o o ! . . : : LA

Bergen, 15. februar 1977

i‘T

/%%ﬁﬁﬁkéégé?gzgf . .. . ‘f

Aksel Dahlberg’




FRIGG FIELD =~ PHASE I
. \

PLATTFORM:® QP ‘ | o

. PERIODEN:. 13.06. - 21.06.77.

SURVEYOR: A, Dahlberg

PROSJERT NR.: 601436

| ' ‘ ‘ g . §

‘Arbeid utf@rt i perioden.

| I .
1.0.. . Fjernlng ay nile-fdlloWers.

1.1. Arbe;det med fjerning av ﬂile—Fcllowerne gar svart godt
Opprenskingsarbeidet settes ikke icang foér alt tungarbeid
er fardig:

2.0. Kraner. ' : ‘

2.1. Det ble funnet sprekker opme pid platene hvor bom-lafte-
" gylindrene kommer inn pd kranhuset pi kran MéB., Sveisen
inneholdt porer og slag. Dette var sannsynligvis Arsaken
til sprekkene. . _ )

2.2. Beége sprekkene ble reuat&rt. Se vedlagte rapport.

[

2.3. Det bhle ikke funnet sprekker i kran M6A ved visuell kontroll
av samme omrade. .

ﬁergen, den 22. juni 1977.

=

A. pghlberg



! INSPECTION REPORT.

B “
‘Gompany: E1f Norge A/S
‘Platform: QP/Frigeg
' Iﬁem: . Crane M6B

. \ .
This is to Certify that the undersigned surv
to this'soeiety on the reguest of E1f Norge

eyor 1|

A/S

has attended to the repeir work on crane MEB/Q

" on thelSth of June 1977.

Two ecracks had beeq found, one on top of each

!
plate for boom ram.

F
]

The repairs are considered as accePtahle when
states that no cracks is present in the repail

. ?-I‘Ba- | S

-

The cracks were'ground out aﬁd'the areas réwei

’ .

'i,=

1gﬁﬁing

MPI

TEd

The underside of landing plate for crane pedestal
V6B was vissualy inspected at the same time as far
as accessable, nothing was found by this inspection.

.
Frigg, 18th of Jqum;§77.

At b5

i A Dahlbex:g, .
Surveyor. . %0

Copy:

1 0IN/QP
1 Safty officer/qQP
1 Maintenance/QP

1 Det norske Veritasf Hevik.

'

P

Leen
196



f jeot s [Tie [Fut,
1977

FRIGG FIELD - PHASE I
PLATTFORM: QP
PROSJERT NR: 601436 |
SURVEYOR:  A. DAHLBERG ' v
PERIODEN: 19. MARS = 5. APRIL 1977

]

' . . . M . ,
Arbeid utfért i perioden: | . ‘ '
' . |

1.0. Le¢ft utfgrt av ETEM 1601

!
+

1.1, -A-modulen ble lpftet pd plass og skiddet i rett posi-
sjon med henblikk pd sammenkobling med B-modulen.

1.2, Batteriﬁommet Clgftet opp.

' ‘ 1,3. Helikopterdekket lpftet pd plass og sveist fed. Rgnt-
genkontroll av sveiser viste tilfredsstillende kvalitet.

2

-

=
K

Tilkobling av ferskvann pi A-modulen
T

2.1, Ovennevnte system ble sagt & vare trykktestet pd land.
Det viste seqg imidlertid at tre sveiser ikke var swveist
og et re¢r var spruk@et. oy

2.2, Ovennevnte mangler medféd¢rte en del vannskader pa A-

]
modulen.

a) En del taKpanel falt ned.

b} Vite senger bg gulvtepper.

c) Telefonsystemet ute av drift over en kort periode.

d) Ingen elektriske kretser eller koblingsbokser tredde
ut av funksjon, selv om disse tildels ble kraftig

overrislet med ferskvann.




3.0. "Boat bumper guidesg"

aal; Pinnene for festing av "boat bumpere"” pd tre av hj¢rn3ﬁ
I leggene er forsvunnet. - )
e Dét ser ut som de er gitt i sveiseforbindelsen "ned
mot blaten,.mEn dette mid nmrmere undersgkes av over-
flatedykkere. | .

4.9. Safety-, alatm-systemer N ' !

[
4.1. Det satses pad 4 f& safety-, alarm- og navigasjons sys-
temene til 4 arbeide perfekt snarest.

, ]
k

Bergen, 18. april 1977

o i
. B

A. Dahlberg : : f’fﬁ ddfﬁﬁfﬁrgé;;;ﬁff



FIATTFORM: (P

PERIODEN: 2. = 16, MAT 1977
SURVEYOR: JAN SULEN
PROSTEKT NR: 601436

Arbeid utfart i perioden:

) |
l.', Det er utfprt trykktest av "Utillity Water” med 20 bars abs.
2. Prwver 4 gikkerhetsventiler for kompressor Q 10 pa 140 pei.

3. I fglge Mc. H. er det installert feile elektriske kabler for belysningen
pd QP. 1 stedenfor P - SiA - PWC 600/1000V ar det installert PWC 600/
1000v, '

Det er oppstatt problem med fargekoden pa det elektriske anlegget, da det o
et forskjell pa fransk og engelsk kode. '

4. COpprydding av st;ukturen pﬁ'elv. + 20 er begynt og Wagley vil utfgre ar- - ".

beifet. | BT

+

Bergen, 24, mai 1977 i

A S} V)Z_/ ‘ .
AN AR b
T : e

J&n -Sulen



FRIGG FIELD - PHASE I R
PLATFORM: QP |
PROSJEKT NR: 601436 B '
SURVEYOR: A. DAHLEERG

PERIODEN: 19. APRIL - 4, MAI 1977

t

- Arbeid utfegrt 1 pericden:

'1.1. &n supply bat traff den 19, april pinnen hvor kaien pd A 1 '-.
A 2 skal festes, Denne pinnen star pa vertikalen midt mellom
Al og A 2, 1 havflateniv3i. Det kunne ikke péviseg andre
skader enn den pd pinnen og dens innfeBtningsplatef. Narqere'
inspeksjon bgr foretaes av 0vefflatedykker {Se tegn, Mc‘pH ",
2981 skect 127 1 of 3.) R L
" ! . . , |

2.0, "Fire pump_diesel day-tank'

________________________ Iy
2.1. Ovennesnte tank er isclert med en isolasjon av pkjent merke'
I

gsom smelter lett, og md ansees som hrahnfariig.

L3

3.0. Generelt | . '

. —— — — ——
L

3.1} 'Det arbeides pd alle systemer for & f4 de operative, .Hel%%‘?j 
kopterdekket brukes som lagringsplass inntil vidé;e.“ L

3.2, Porelgpig er ikke mye utfgrt av det som er nevat 1 survey : } f

rdpport fra 24, og 25. januar 1977,
.

Bergen, 9, mai 1977 - ) A

A. Dahlberg ' S
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16192b verit n

33386 elf n
Stavangep #/10/?7 | . l- ‘. . a o ‘ KOPY TL
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ce: ap att: fieLd superlntendewt ‘
int.cc: de saint paLais/bergsakeh/LassaiLLy/monnier/seLnea/grinda/
nysted

froms: eLf,aquitaine nnrga;a/é‘ stavanger

subject: frigg fietd gp repaﬁting'of”damagé,
according to offshore noticeé no 29 requiremant pLease be Informed
that on ond october 1977 at 10 o’clock p.m,, the suppLy boat
*tgeaway jura?’’ bumped up against the southwast LEg of the
gp jacket, : .
“the boat bumper was damaged aﬂd needs to be repaired the
upper connection with the L&g of the jacket is broken,
therae is no damage to’ the jacket

renards | o o S -
h. Lye ' ‘ ' o ‘ e

tod,: 16h5GhH
16192b verit n
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FRIGG FIELD - PHASE I
PLATTFORM : QP

PROSJEKT NR: 601436

SURVEYOR : AKSEL DAHLBERG
PERIODEN : 16,11.-23.11.77

Arbeid utfart i pericden:

1.0.

1.1.

1.2.

List of condition 2/1977

- Fplgende punkter funnet i orden:
clo, cli, ¢13, ¢l4, C24 og D6.1.

Fglgende punktef var ikke i orden:
Cl; C3p C5y clz2 g c23.
Egen survey rapport skrevet.

Inverter room

Temperaturen i rommet blir for hoy. Dette medfgref at
deren til en hver tid star apen. '

Det ble avtalt at det skulle monteres en vifte for kigm~
ling 8lik at dgren kan holdes lukket.

Det ble opplyst at kjdler (air condition unit) var be-
stilt og at denne vil bli installert snarest mulig.

Boat Bumpers

Supply baten "Ben Viking" stptte kraftig i nordre boat
bumper pad nordgstre leg pd QP kl., 2335 den 23.11.

Dette medfgrte at boatbumperen lﬁsnet; men ple hengende.

Bergpn; 29.11.77

HS/VEL,Hf | /4?i;2<;Q{/$;f;/}‘

f Jan Sulen Bksel Dahlberg

s5&n.

surveyor surveyor
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3.6 Dapades and misﬁaﬂé during and_after_ installation

e o amm e L HE A AL W T i — i — . A A T —————————— — — i S L [ —— — — ——

In the following figures those parts of the structure
which have been subjected to accidental loadings are
marked with a red ring ( ).

In general these areas have been remaired when found
necessary.

Eg. the launch framing/horizontal framing which were
damaged during onshore loadout were repaired by grouting
of the damaged part of the member, a method which DnV
considers satisfactory.

(telex no. 1907 22.7.75 lah/vwH/janb).

INDEX
LI
1.° Collosion between sunply ship ("Stad Breeze") and
jacket, 17.10.76.
Result: No visual damadge.
2. Accident with anker-wire, end of July 1975,
Result: Surface stripes.

3. Collosion between suwnnply ship and jacket,
19.4.77.
REesult: local damage.
4, Misalignment of slipways during loadout onshore of

jacket at UIE, June 1975,
Rasult: Distortion of launchings/horizontal
framing., _
5. Collision hetween supply ship (seaway Jura) and
southwest leg of jacket, 2,11.77.
Result: Boat bumper damaged, upper connection with
the jacket broken. No visual damage to
Jacket. |
6.  Collision between supply ship (Ben Viking) and
boatbumper at northeast leg of QF Jacket, 23.11.77.
Result: Boat bumper collapsed.
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4, SUMMARY OF SPECIAL ARFAS FOR FUTURE INSPECTION

4.1 Jacket

The following figures point out those areas/items

which based on design assumptions and DnV's inspection

during fabrication and installation are considered

important for future inspection

The final survey has shown that the water depth is

less than originally assumeéd for the corrosion allowance
in the splash zone (i,e. MLW 100 m instead of 104 m

as assumed).

Spetial attention has +0 be paid to wogsible corrosion

in this area.

The marine growth assumed for QP is an increase in
ﬁember diameter ﬁrom el.+3.5 o ~-13 m from MWL, with no
incréase”in hydrodynamic load ccefficients for this area
(see ch.l.4.5)It should be confirmed by regular survey
that the marine growth do not exceed the assumed values.

The areas exposed to impact loads from boats as reported
in chapter 3.6 should be carefully inspected, especially
the welds attaching boat landings arld barge bumpers.

The four repaired launch truss nodes (chapter 2.8) should
bea occasionally inspected.

The butt weld at both ends of the conical section on the
main legs (el, -72720*and el. -69975 ) should be insnected.

The shear plates transfering the loads from the jacket
corner legs into the piles are highly stressed in the

upper and lower 5.0 m region. The void enclosed by the

shear plates, the corner leg and the pile sleeve 1is
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"}".“
| il

also f£illed with sea water, Although water is-
theoretically prevented from circulating in/out

it is considered essential that the thickness of these
plates be regularely measured. It is also important
that the weld between the shear plates and pile sleeve
as well as between shear plates and corner leas be
regularely inspected in the upper and lower 5> m lengths.
For the discontinuous shear plates at bottle Bl, the
wald between the shear plate pieces at the stiffeners
should also be inspected.

- 'Genérally, the joints between the horizontal bracings
and the main legs at mudline is highly stressed.
In addition may any irregularity.in the modelling of the
piles in the computer calculations greatly effect the
gtress level in these joints, Thus those Jjoints should
be inspected accordingly.

- A1l of the highly stressed joints/members marked with
{9 should be inspected.

= A scour depth of 2,0 m have been assumed in the
caleculations of piles, It shoﬁiﬁ“bghregulary confirmed .
that this value is not exceeded. )

4.2 Support_frame

—— L A ——

- The field welds between jacket and support frame should
be inspected,

- Areas on top of the support frame where the support
loads from module A and B is transferred into the
structure is locally highly stressed and should be
inspected accordingly,
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)

- The external stiffaner on the members in the support
frame referred to in ch. 2.8 d should be regqularly

inspected.

~ The allowable loads on the additional storage areas
installed in the support frame should be clearly

marked.

- The bridge laﬁding was cutted off and welded on again
offshore, All field welds should be regqularly inspected.

- In order to support buovancy tanks and later on guide
the.piles, pile guldes were installed around each
corner leg on elevation + 6100 and + 21500.

These piles guides have been removed offshore, but in
order to ascertain that no cracks develop at these
locations, regular insmections should be conducted in

an initial phase.

— ————— —

The inspection of the living modules should bhe concentrated
on those areas supporting other structures like cranes,
microwave lower and hanger. The substructure beams

for those structure should be carefully inspected, as they
also dre highly stressed. This apply also for the jolnts in

which thoze bheams intersect.
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4.4 Bridge QP - TPl

Field observation of the dynamic behaviour of the bridge
should be conducted, and if large vibrations occur during
any special environmental action this should be reported
immediately and actions for preventing those vibrations
taken.: |

Carefull inspection of the bridge support on (P should be
conducted due to the erroneous fixatilon against rotations
as explained in ch, 2.3,

Microwave tower

—— ———— L ==y p—_=—1%

The support of the tower is the most ceritical area and

should thus be inspected accordingly. In addition reqular
control of all the bolts in the tower should he conducted,




& Stolt - Rockwater
m - Joint Ventuare

Skogstpstraen 25 - PO Box 720 - N-4001 Stuvanger, Morway
Ted.: 51 83 7000 - Fax.; 51 83 83 83 - Dirckte fax.; 51 83 72 52

Statoil ' ‘.,"ngar&aw—«;_a'zﬂ 20508,
4035 STAVANGER £ e £ BN

|
e 4% /5 §
Att.: Jan Olav Berge / Tor Alm Elf Petroleum Norge A/S. q__"(

Your rel.: CQur ref.: Date:

1522/EIA L s et

HYPERBARIC WELDING AND DIVING SERVICES/ C(pNTINGn&Ncy
CONTRACT NO.: C-215001 S I

SUBJECT: Norsk Hydro / EIf IMR. 1998, i SR
| =

Dear Sir, ﬁ
é

During yearly inspection programs various volumes of reference matermlihdb bet’:n
accumuiated by the SCS inspection engineers. ‘

In order to have this material available for future offshore projects it was daerdédtntraﬁ&farw
the storage responsibility to one of Elf’s sub sea enginccrs, Trond 1lansen.

The following is a list of the reference material transmitted back to EIf;

1. Drawing Dossier for Frigg, North East Fripg and Heimdal fields. (2 x A3 copies).
2. DFI Resume for QP. Produced by DNV.

3. QP Sub sea as built [ile, volume 1.

4. QP Sub sca as built file, volume 4.

3. DFI Resume Heimdal Jacket, volume 1.

6. Hcimdal, In-Service Inspection System Manual. Volume 3, chapler 5 — Structures, Risers
& Pipelines.

7. DP2, In-Service Inspection System. Volume 5, chapter 5 - Structures and Risers.

Yours faithfully
for STOLT-ROCKWATER JOINT VENTURE

David Cooke Eyolf Asscrsen
Project Manager Intervention Tecam leader.



