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1. DESIGN RESUME 

1.1 
- 
General - - - - - - - 

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 

secured 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 toa of the living 

modules some smaller modules (Battery room, generator 

module. , helihangar, helideck, parabolic antennaes 
and radiomast) are installed. 

1.2 - Specificaf -----..- Lppg 

The following specifications were worked out for 

materials and fabrication of the structure: 

- Elf Norge - Frigg Field - 1052 No. 3-145 
Fixed offshore structures 

Material specification Rev. 3 November 1973 

- Elf Norge - Frigg Field - 1052 No, 3 - 155 
Fixed offshore structures 

Fabrication Specification Rev. 1 May 1973 

. , 
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Steel Mill 

Jacket & Support 

Frame : Sumitorno, Kobe, Jaman 

Module Framing & 

Support . Rheinstahl, Essen, Germany 
Piling : McDermott, Ardersier, Scotland 
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Report NO.: 

1.3 P_r_o_ie_c_t_-&s_c_r_&t,IIo_n, 

Platform : Friqq QP 

Type : Quarter Platform 
Field : Frigg 

Sector : Br&tish/Norwe ian Block 25/1 
59 52 min 42. 7 sec N 

Location 
3 

: 2O03 min 53.86 sec E 
Waterdepth : 100.0 m (PILTq) 

Operator/Company : Elf Norge A/S 

Designer : McDermott-Hudson, London 

Builder : Union Industriele et DIEntreprise 

Cherbourq, France 

Modules A & B : Chantiers de la Garonne, Bordeaux, 

France 

Microwave Tower : La Charpente Moderne, Begles, France 

QP-Bridge : Mercantile Marien Engineering,Belgim 

Installation 

Contractor : Oceanic Contractors 

Det norske Writas 
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1.4 Desicrn Premises --------------- 
1.4.1 Platform Description 

Brief description: Jacekt-type, guarters Platform 4 main 

legs. 

Figures (with main dimensions): 
,I ,I 

IIJLLI*IED HOICIZOUT~LS 
Jacket: 

above : 

- a 
W 

180' ELEW~WTPU W -pp 
ELEVATIDhl 4T MUkrhE 

5( - view identical I TI)P OF 

with 4 4FeLYzT 

2-  view: 

43' 

Foundation system: 1 kUDCIflE 

7 
Primary pile 54" 172 ft pen. 

Insert pile ' 4 2 "  380 ft pen. 
0) 3 6 "  
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1.4.2. Drawinss 

The drawings listed on the next pages are contained 

i n  IOD Fjernarkiv. 
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1.4 .3 .  -. ~ e s i g n  . r e p o r t s  
- . .  . . 

Received from McDermott-Hudson 

E l f  Norge A/S Norway F r i g g  F i e l d  North Sea 

~ u a r t e r s  P la t fo rm 

F i l e :  

1. P i l e  I n s t a l l a t i o n  Modules - On Suppor t  Frame 

Volume 1 General  J u l y  1975  

2 .  Design C a l c u l a t i o n s  

Volume 1A J a c k e t ,  Suppor t  Frame and P i l e s  

March 1974 

3 Design C a l c u l a t i o n s  

Volume 1 B  J a c k e t ,  Suppor t  Frame and P i l e s  

March 1974 

4 .  Design C a l c u l a t i o n s  

Volume l B ,  ~ddendum 1 J a c k e t ,  Support  Ffame and P i l e s  

launch a n a l y s i s  

5. CheckCalculat ions w i t h  Module, Antennae Towers Volume l C ,  

J acke t ,  Suppor t  Frame and P i l e s  September 1974. 

6. Design C a l c u l a t i o n s  

Volume l C ,  Addendum 1 Launch J o i n t  Check May 1 9 7 5  

7. Design CaLcula t ions  

Volume 2 Q u a r t e r s  Bridge 

March 1974 

8. Design C a l c u l a t i o n s .  

Volume 3 Natu ra l  Frequency 

March 1974 

9 .  Design C a l c u l a t i o n s  

Volume 4 J a c k e t  I n s t a l l a t i o n  - U p  ending 

A p r i l  1974 

1 0 .  Design C a l c u l a t i o n s  ( 2  c o p i e s )  

Volume 5 Q u a r t e r s  Modules - F l o o r s  and HeLideck 

March 1974 

Det norske Mt-itas 
Industrial and Offshore Division 
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11. Design Calculations 

Volume 5A, l Quarters Modules - Hanqar - Revised 
June 1975 

12. Design Calculations 

Volume 5A. 2 Miscellaneous Additional Calculations 

Quarters Modules 

June 1975 

13. Design Calculations (3copies 

Volume 6 Quarters Modules 

Truss Designs Unit A 

March 1974 

14. Design Calculations 
Addendum to Volume 6 Puarters Modules 

Truss line 1 Unit A 

June 1975 

15. Design Calculations (3copies) 

Volume 7 Quarters Modules 

Truss lines A and B Unit B 

March 1974 

16. Design Calculations 

Addendum to Volume 7 Quarters Modules 

Truss Line 4 Unit B 

June L975 

17. Design ~al&ulations (2copies) 

VoLume 8 Ouarters Modules 

Truss Line 4 Unit B 

March 1974 

18. Design Calculations 

Addendum to Volume 8 Quarters Modules 

Truss Line B Unit B 

June L975 

19. Design Calculations ( ~ c o P ~ ~ s )  

Volume 9 puarters Modules 

Truss Line 3 Unit B 

March L974 

Det norske Writas 
Industrial and Offshore Division 
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20. Design Calculations. 

Volume 10 Quarters Modules; Battery room etc. 

June 1976 

21. Design Calculations. 

Volume 11, l Quarters Modules 

unit B-Li ft"Ana1ysis 

July 1976 

22. Pile InstalLation Modules 

Volume 11, 2 Computer Printout 

July 1975 

23. Design Calculations. (2copies) 

Yolume 12 Quarters Modules 

Unit A Lift Analysis (Part 1) 

August 1976. 

24. Desiqn Calculations (2conies 

Volume 13 Ouarters 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 1975 

27. Design Calculations 

Buoyancy Tanks Revision 1 

April 1975 

28 Design Calculations 

Buoyancy Tanks Revision 2 

May 1975 

29. Desiqn Calculations 

Buoyancy Tanks Revision 3 

June 1975 

30. Supplement to Design Calculations ( 2  conies) 

Stiffened and Unstiffened Tubulars 

Subjected to Hydrostatic Pressure 

December 1974 

Det norske Writas 
Industrial and Offshore Division 
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31. Jacket, Sunport Frame and Module LIfting Eyes 

May 1975 

32. Wave Slamming Study 

January 1975 

33 Skidding Stiffleg Module Across Supnort Frame 

July 1976 

34, Flotation Study 

Febrauary L975 

35. Model Experiments on Quarters Platform Jacket 

April 1975 

36. Additional Launchinq Facilities 

15.6.75 

37. Tender Documents for Fabrication of Friqg GP. 

Volume IV 

Drawings and Bill oq Materials 

November 1973 

38. Report on the Towing Safety of the Barge "BRHM 2" 

during Loadout of Ouarters Modules from Bordeaux to 

Frigg Field. 

11th March 1976 

39. Computer Output 

Volume L Jacket Stress Run 5 

Loading 1 - 9 
4.2.74 

40. Computer Output 

Jacket Stress Run 6 

3.9.74 

41. Computer Output 

Jacket Stress Run 6&5. 

Member check and Joint check 

4.2.74. 

42. Computer Output 

Jacket Stress Run 6&5 

Member check abd Joint check 

3.9.74. 

43. Computer Output 

Volume 3 Launch Analysis 

6.2.74 

Det norske Veritas 
Industrial and Offshore Division 
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44. Drawings in Reduced Format, 

45. QP/TP-1 Bridge 

Addendum Calculations for final lenqth of bridqe 

23.9.76 

46. Microwave Tower 

Mill tests and chemlcal analysis certificates 

18.3.77 

DESIGN-EVALUATION-FILE: PR. 9.11.77: 

47. Calculations on Additional Storane Area in Sunnort 

Frame 

48. Calculations on Storaae in Sunoort Frame 

9.2.77. 

49. Recalculation, Microwave Tower 

23.12.75 

50. Calculations qoverninq Bridge Landing 

23.9.76. 

51. Calculations governing Unit B Truss 3 

7.9.74. 

52. Documentation of tests concerning Groutinq of Primary 

Piles 

25.6.75 
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Received from UIE. 

1. Interference Des Soudures 

13.1.75 

2. Reinforcement Des Noudes 

27.6.75. 

~eceived from Brown and Root. 

1. Procedures for Installation of Insert Piles, 

Platform QP, Frigg field develonment 

23.5.75. 

Received from Precision Metal Spinninqs LTD. 

1. Axial & Transverse forces on 12 ft. dia. Focal Plane 

Paraboloid. (Antennae) . 
7.10.74. 

Received from Bureau Commun D'etudes Marines. 

1. Etude Dynamique de la Plate-Forme PP Octobre 1974 

(Fatigue calculations on @P). 
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-1.4 .d .  Design Codes 

The following codes were used as a basis for the design 

of the platform: 

a) Det norske Veritas 

Rules for the Design, Construction and Inspection 

of Fixed Offshore Structures, 1974. 

b) American Petroleum Institute - API RP2A 

API Recommended Practise for Planninq 

Designing and Constructins Fixed Offshore Platforms. 

Sixth edition 1975 and seventh edition 1976. 

c )  American Institute of Steel Construction 

Manual of Steel Construction 

Seuenth edition, June 1973. 

d) American Weldinq Society IAWS Dl.1-72) 

Structural V7elding Code 

September 15, 1972 with revision 1-73 and 2-74. 

e) Det norske Veritas 

Technical Notes for Fixed Offshore Structures. 

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

stresses allowed by the above documents was not 

adapted for the design of this platform. The structural 

design was thus based on basic allowable stresses. 

Det norske Veritas 
Industrial and Offshore Division 
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Environmental Criteria for Inservice m e m e  OperatiMf 
-..''.&pesi* cm$ition. 

Return Pericd 

Design waterdepth 

Tide 

Design waveheight: 

ksigm wave perid 

Design wind sped up to +lm: 

Det norske Writas 
Industrial and Offshore Division 

1 min. sustained 

Page NO.: 
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3 sec. gl.st 

Design current: at surface 

3 0 r n h s e a b e d  

at seabed 

Draq mefficeint, CD: Diam,< - 60 inch. 
: Dim.> L 60 inch. 

Inertia coefficient,CM:Dime< - 60 inch, 
Dim., 60 inch. 

W i n e  growth eleuatian:+3,5m to -1,5 m 

-l,% to -8,5 m 

- 8 , k  to -13 m 

Tmqxxatwes; AFr m x h  

Air mininnnn 

water maxirram 

water mintnnm 

100 years 

104,O m 104,O m 

1,6 m 

29.0 m 

15.0 sec. 
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1 . 5  G G E ~ $ ~ - s E ~ & G S ~ & ~ G  

1.5,l General ' 

McD-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 

6, 7, 8 and 9. 

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

42 and 43. 

Loading 1 Gravity only 

Loading 2 Wind + Wave 0' 
Loading 3 Wind + Wave 45' 

Loading 4 Wind + Wave 90° 

Loading 5 Wind + Wave 315' 
Loading 6 Gravity + Wind + Wave o0 
Loadinn 7 Gravity t. Wind + Wave 45O 

Loading 8 Gravity + Wind + Wave 90° 
Loading 9 Gravity -k 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 weights and 

live loads. 

The wave, current and windforces have been evaluated 

for oO, 4s0, 90° and 315O 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 a11 

levels. 

The results indicate the stress-levels to be acceptable 

for all cases. 

Det norske Wrltas 
Industrial and Offshore Division 
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1.5.2 MGMBER BUCKLING 

The following figures define the most critical member 

with resnect to overall buckling *.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 figures; more 

specifically the formulae 1.6 - 1A has been used. 

Members marked with a double cirle ( @ )  have a 
buckling ratio equal to or greater ghan 0.9 in the 

extreme environmental condition. 

Members marked with a single circle (0) have a buckling 
ratio between 0 . 7  and 0 - 9  in the extreme environmental 

condition. 

Det norske Wrltas 
Industrial and Offshore Division 
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1.5.3 MEMBER END - STATIC STRESS 
The following figures describe the most heavily stressed 

member ends and member sections in the structure. It 

mukt; be noted this iaarKing refers to nominal static 
axial-plus bending stress only. Thus no attempt has 

been made to show hot-spot stresses in the following 

figures. 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 

circular (ring) as well as lonqitudinal (parallell to 

the axis of the member) stiffeners. 

The areas of member ends marked with a double circle 

( D )  have stresses equal to or above 20 ksi in the 
extreme condition. 

The areas of member ends with a sinale circle ( 0 1  
have stresses between 16 and 20 ksi in the extreme 

condition. 

Det norske Veritas 
Industrial and Offshore Division 
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1.5.4 Fa t ique  

The fol lowing f i g u r e s  p o i n t  o u t  t h e  most c r i t i c a l  

j o i n t s  w i th  r e s p e c t  t o  f a t i g u e ,  

The S-N curves  given i n  AWS Dl.1-72 were used t o  

determine t h e  number of c y c l e s  to f a i l u r e  whereas t h e  

Miner 's  r u l e  were u t i l i z e d  t o  determine cumulative f a t i g u e  

i .e.  usage f a c t o r s .  

The member ends marked with  a double circle ( 0 ) 
have usage f a c t o r s  g r e a t e r  o r  equa l  t o  0.5. 

Member ends marked with  a s i n q l e  c i r c l e  (0) 
have usage f a c t o r s  between 0 . 1  and 0 .5 .  

I t  shouTd be noted t h a t  t h e  members l o c a t e d  on e l e v a t i o n  

(+) 6.10 m may be sub jec t ed  t o  wave s l m i n g  loads  

p o s s i b l y  l ead ing  t o  f a t i q u e  f a i l u r e .  

These members should t h e r e f o r e  be s u b j e c t  t o  f u t u r e  

i n spec t ion  and t h e  most c r i t i c a l  j o i n t s  have been 

marked wi th  a double c i r c l e  even i f  t h e  c a l c u l a t e d  

usage f a c t o r  i n  a l l  c a s e s  does n o t  exceed 0 .5 ,  

(Note t h a t  a l l  waves have been assumed from one d i r e c t i o n ,  

which imp l i e s  t h a t  t h e  a c t u a l  usage f a c t o r s  a r e  about  

0 . 4  of  t h e  c a l c u l a t e d  f a c t o r s .  The f a c t o r  0 . 4  r e s u l t s  

form a comparison f a t i g u e  s tudy  between d i r e c t i o n a l  

d i s t r i b u t i o n  of waves and a l l  waves from t h e  same 

d i r e c t i o n ) .  

Det norske Wrltas 
Industrial and Offshore Division 
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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 period: 1,64 sec. 

Dynamic amplification (averaqed over all levels) 

H = 29,O m, T = 15 sec DLF = 1.044 

H = 17,4, T = 12 sec. DLF = 1,053 
T = 8 sec. DLF = 1.07 

T = 4 sec. DLF = 1.38 

The above dynamic amplification factors have been 

used in the fatigue calculations. 

Det norske Verbs 
Industrial and Offshore Division 
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- Wave theory : Stokes 5th order 

- Wave force method : Morrizon equation (determin- 

istic) 

- Drag coefficient : 0,75 f o r D >  - 60" 
0.70 for .D> 60" 

- Inertia coefficient : 2,O for D> 60" 

1,7 for D< 6 0 "  

Det norske writas 
Industrial and Offshore Division 

- Wave direction : oO, 4 5 O ,  g o 0 ,  315' 

Max shearforce at mudline: 7733 kips 

Max overturning moment 6 
2,15 X 10 ft. kips. 
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1.5.7 Corrosion Protection 

Cathodic Protection 

Specifications: 

Design calculations for the cathodic protection system 

is presented in Elf-Norqe A / S '  Letter 1052. No. 4-759  - 
dated 12.12.74 and the anode location is shown on the 

following drawings: 

Secco 1120 - 108 
Secco 1120 - 109 
McD-H 1 4 7  

McD-H 1 4 8  

McD-8 149 

Design criteria 

Design life 

Current density in seawater 

Current density in mud 

Current density in concrete 

Current density for coated steel 

Anode type : A1-In - BA 777 

Anode net-weiqht 

Anode total number 

20 years 

: 130 -/m2 

35 mA/m2 

5 mA/m2 

50 m / m 2  
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Level Anode number 

- 11,15 m 3 9 

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

- 28,40 m 20 

- 2 8 , 4 0  m to - 51,17 m 4 6 

- 51,17 27 

- 51,17 m to - 73,94 m 4 7 

- 73,94 m to -104 m 108 

-104 m 4 0 

Anode dimentions 

Length 

Height 

Bottom breadth 

TOP breadth 
Stand of core 

Potential measurements 

An initial potential survey to check the functioning 

of the cathodic protection system has not been carried 

out. 

Cgatin~ --- 

Specifications: 

The governing coating specification is: 

1052 No. 3 - 169 - JPS/J6 - Elf Norqe 
Friqg Field Painting Specification for 

Steel Structures - Rev. 1 - March 1974. 

l 



- 
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AepLication of coatins 
--h ------ - - A d  

No deviations from the specifications have been 

reported. 

S~lazh-znnc-smtentCnn 

The splash zone of the jacket is wrotected by coatinq 

and a corrosion allowance of 12,5 mm, 

Due to the fact that the actual water denth was less 

the basis for the desiqn, the lower limit of the splash 

zone range became 0,276 m short compared to the 

DnV-rules. This was accepted by DnV. (Final waterdepth 

not yet confirmed). 

Comments/Evaluation 

The corrosion protection systems for the nP-jacket are 

expected to qive sufficient protection provided the 

necessary surveys and maintenance is carried out 

neriodically. 

An initial potential 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. 

Det norske Writas 
Industrial and Offshore Division 
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PHOTO 1 

Typical anode c o n f i q u r a t i o n  on O P  Jacket 

PHOTO 4' 

Lower end 

bottle B 

Jacket  
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1.5.8 Foundation 

The factorsaffecting the foundation of the jacket have 

been evaluated. Based on borinqs nerformed by NGI 

(B6-A and B6-B), which is considered reuresentative 

for the seabed at OP jacket, there is no comments to 

these. The shear strenqth used to comnute the P-y 

curves and the axial canacitv sems reasonable 

conservative, the same is valid for the factors reyard- 

in9 the pile group effect. The shear strenqth is com- 
pared with NGI's drilling 6 B in report 73048. 

Both stress levels and desnlacements appears accept- 

able. 

The followinq basic figures have been used as input: 

Max. compression: 6713 kips (loadinn 9 )  

Max. tension 4462 kios (loading 9 )  

Scour 6,6 ft. 

Det norske Veritas 
Industrial and Offshore Division 
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1.5.8 . Foundation 

Soil condition 

Several site investigations have been carried out 

at the Frigg Field. Borinq no.BGA and B6B is 

representative for the 0 . P .  location. The borings 

reveal a soil profile consisting of sand and clay 

inlayers partly mixed up with silt for the upper 36 m 

Between 36 m and 83 m denth a fairly uniform clay- 

layer was found. Below this claylayer and down to 

102 m at which depth the deepest borinq was terminated 

the soil consisted of sand. The fiqure below gives 

a simplified picture of {.he soil nrofile. 

The soiLwrofile is reported bv Norweaian Geotechnical 

~istitute in enclosure to letter dated 18.12.73. 

LABORATORY DATA BORING GROUP B 6 ,  TP1 AND QP, 

FRIGG FIELD. 

SA h1 b w i r r l  6 L I E L L  F C A 6 n b u r ~  

d L A Y  -,- L+NDSD*MS 

CA-- -.I LLAY LWfPCs 
L L A Y  -c SXUD L A Y 6 k 5  
5 1 L l Y  SANb --v-- LLAY LAY- 

L L k Y  , H A W D  

S A ~ D ,  n G B l 0 t - I  w ~ r l l  d s a v n  ANO 

SUGLC F b ? r \ 6 M E ~ f s  . 
-- 

Det norske &titas 
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Foundation desian -*--------------- 

Based upon the data obtained from the soilinvesti- 

gation engineering data for the piledesign was made. 

The basic results from this ultimate pile cauacity 

curve for axial loads and the p.y. curves used for 

calculating the lateral load capacity, is qiven 

below. 

Due to group effect a y factor of 1,43 was used to 

calculate lateral loads. The qrouas axial caeacity 

was set to two times a sinqel piles canacity. 

The pile desiqn was made by McDexmott Hudson ref. 

File No. 3, design clac. Volume 1 B. 

The pile configuration consists of a two pile 

group in each 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 confiquration. 

DnV has evaluated the soilinvestigation and p i l e  

desiqn. The desiqned pilepenetrations was found 

sufficient to carry the axial loads with a f.0.s. of 

minimum 1,5 for storm conditions and 2.0 for oaeratinq 

conditions. 

The combined axial and bendinq stresses in the ciles 

was found to be within acceptable limits. 
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The compability between horizontal movement top 

pile - bottom jacket was also found acceptable. 
This displacement is calculated tc be in the 

magnitude of 3 - 4 cm in s t o n  conditions. In the 

design a general scour of 2 m was incorporated. 

For installation of the piles, see chapter 3.4. 

Page NO.: 
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R U ~ O ~  NO.: 

1.5.9 Launching calculations 

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 buoyancy tanks in the water. 

The analysis indicates that some of the X-joints was over- 
stressed in compression durinq launchinq. The joints 

specially exposed was node No. 144 and 145 but also 

to some extend 146-147-148-149, It was decided 

(minutes of meeting NO. 102/74) to reinforce all the 

above mentioned joints hy-one internal rinystiffener. 
The 4 remaining X-joints in the launch truss (No. 
140-141-142-143) was not considered necessary to 

reinforce. 

Det norske Wrltas 
Industrial and Offshore Division 
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1.6 Modules - - - - - - - 

The two quarter modules (A and B) has been analysed 

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 Radj.~ 

mast, places where 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 below: 

Module A 815 st 

Module B L027 st 

Hansar and Telecommunications 242 st 

Goods lift l5 st 

Q9 Module 50 st 

Microwave Tower 160 st 

Two Cranes 36 st each 

Fuel Tank 30 st 

Water Tank 11 st 

Battery Room 100 st 

Helideck 183 st 

Plus numerous small lifts less than 10 st. each 



aUARTER6 TRUSSES 

PLAN. 
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1- 7 Q P - = - T P - I - B ~ ~ ~ ~ s  

1.7.1 General 

DESIGNER : McDermott-Hudson, Wembley U.K. 

BUILDER : Mercantile Marine Enqineerinq' Antwerp, 
Belgium 

STEEL MILL : 

SCHEDULE : Installed Seatember -76. 

1.7.2 Bridge descrintion 
t 

A space-frame type bridge carryin9 electrical 

and instrument cables eLus a walkway between the QP and TP 1 

Platforms 

6.1 m 

SIDEVIEW: 

as-3m F- loo m 

ABOVE : 
Y.6 m 

d8*am TOP OF CLADDING: * 
4 h- q-l5 m 

a.3 

===l 
L 91.T m =+= ---I 

--. 

fDP C L R O R N ~  
TYPICAL SECTION: 

I L4 STRUHCUT T12am l&rn 
wnLuwQy 

I-sam--4 + T 

Det norske Writas 
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1.7.3 Geometry simulation 

The PP-bridqe has been modelled by Flcnermott-Hudson 

for use in Computer calculations. 

The bridge is considered fixed at the PP-side whilst 

it is considered simply supported and free to 

rotate and disnlace at the TP l-side. 

This corresaonds to the real structure which can 

"slide" at the TP l-side. 

The qeometry-simulated model is shown overleaf. 

Det norske Writas 
Industrial and Offshore Division 
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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 45O to bridge and wind at 90° to 

bridge. 

A 15 sec. qust wind ( 6 3 , 9  d a t  bridqe level) have been 

applied for the calculations. This is somewhat higher 

than DnV minimum requirements. 

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

Spot-checks have been performed to check the 

calculations and the stress dcvels 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 inspection. 

After installation of QP on TP-1, the final length 

of the bridge was determined to be 88,4 m. 

Det norske Writas 
Industrial and Offshore Division 
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1.7.5 Member buakling 

The following figures define the most critical member 

with respect to overall buckling ie not buckling 

or collapse due to external water aressure. 

The criteria of AISC "Manual of Steel Construction" 

has been used as a basis for the following fiqures; 

more swecifically the formulae 1.6-lA has been used. 

Members marked with double circle ( @ ) have a 
.. + .. . . . . . , 

~~cklinq,..-~~.Eio equal -to or qreater ' than. a.9 :in the 

extreme environmental condition. 

Members marked with a single circle ( 0 ) have a 
bucklinq ratio between 0.7 and 0.9 in the extreme 

environmental condition. 







1 . 7 . 6  Member end s t a t i c  stress 
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The fol lowing f i g u r e s  d e s c r i b e  t h e  most heavely 

s t r e s s e d  member ends and member s e c t i o n s  i n  t h e  

s t ruc 'cure  . I t  must be noted t h i s  marking r e f e r s  

t o  nominal s t a t i c  a x i a l - p l u s  bending stress only.  

Thus no a t tempt  has been made t o  show hot-spot  

stresses i n  t h e  fol lowing f i g u r e s .  

Det norske Veritas 
Industrial and Offshore Division 

The a r e a s  of member ends marked wi th  a double c i r c l e  

( Q ) ,  have stresses equa l  t o  o r  above 2 0  k s i  i n  

t h e  extreme cond i t i on .  

page NO,: 

9 3  

  he a r e a s  of member ends w i t h  a s i n g l e  c i r c l e  ( 0 ) 

have s t r e s s e s  between 16 and 20 k s i  i n  t h e  extreme 

cond i t i on .  
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Microwave tower 1,8-, --------------- 

Det norske Writas 
Industrial and Offshore Division 

Designer : Charpenter Moderne 

Code : French Standard NF A 35501 

Material .: E 26 quality 4 steel for: 
. . 

- chords 
- ties 
- diagonal - 
- reinforcement date 
- assembly plate 
- framework carrying 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 forces arrived at is based on french code NV 65 

(which allow for the dynamic behaviour of the tower) and 

a basic input wind speed of 45 m/s as 1 min. sustained 

wind speed. 

For the tower itself the stresses is qenerally found 

quite acceptable. 

The support reactions an however just on the limit for the 

design o f  the module trusses. Thus the support members 

transfering and distributing the reaction forces into 

the module should be closely inspected. 

A geometry simulation and a sketch of the tower are 

shown in the figures below. 
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Photo 

Sec t ion  o 

tower dur 

Photo 6 

D e t a i l  o f  connect ion 

between s e c t i o n s  of m 

wave tower 
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Thb main building-contractor has been Union 

Industrielle et C'entreprice, Cherbourg 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 QP Survey 

report. A Fabrication report from the surveyor 

in Cherbourg is included. 

Company I t e m  I 
S~COMET, LA TRAIT OP-bottles (lower part of legs) 

FRANCE 

UIE St, WANDRILLE QP Support Frame 

FRANCE 

UIE Sandouville OP Boat landings 

GRANCE 

MCDERMOTT-HUDSON @P-Jacket Tubulars 

ARDERSIER,SCOTLAND QP-PlaEfarm Piling 

IMEPSA, St. ASTIER QP-SZBEaqe Tanks 

FRANCE 

CHANTIERS DE LA OP-Modules 

GARONNE, FRANCE 

RICHARD DUCROS (JP-Bridge Landing 

ALES FMNCE 
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LA CHARPENTE QP-Microwave Tower 

MODERNE, FRANCE 

SOTRACOMET , FRANCE OP-Buoyancy T a n k s  

ACTIME DREUX, QP-Floating T a n k s  

FRANCE 

Det norske Writas 
Industrial and Offshore Division 
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2,2 Requirements to materials and fabrication 

for template piles and supnoxt Erame ------- ----------------- --------.+----*- 

General. > 

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. 

1. Material specification. -------*m--- 

Selection of materials has been based on 

- Elf Norge's general specification "l052 No. 3 - 145/Rev.", 3. nov. 
1973 and "Special Material Specification for TP l and QP 

"1052 No. 3" - 620/Rev. D, Nov. 1973, 
and applied for delivery o f  plates, shapes and welded tubes. These 

have been produced from high strength steel and mild steels. The 

designations used on drawings have been as listed below reflecting 

the mechanical characteristics and typical applications: 

Table 1:  Structural steels - designation, type and application, 

I Steel grade IDeSignation acc. DIN 17100 1 Typical application I Elevation I 
HSS 20 

SHSS 20 

St. 52-3N 
modified 

SHSS 40 

Crans, braces, 
girders, trusses, 
plates, shapes 

St. 52-313 
modif red 

Heavy wall cans, 
braces, piles, main 
girders and trusses 

I St. 52-3N 
modified 

Nodes 



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 modifications/supplementary requirements have 

applied for high strength steel, St. 52-3N: 

Table 2: Supplementary requirements. 

Desig- Chmical Mechanical Soundness of 
naLion ccmposition (1) proprkles steel plates 

Max 1.60% Mn t ) 50mn: 'b0.2 4 34 kp /mn 2 Plate edges: 
Max 0.035 P Level 3 of 

HSS20 Max 0.035 S Tr-. i xpc t :  CV =We 30ftlbs S.E.-0.62/69 
Max 0.35 Si m$ 25ftlbs 
t L 30min:CE L Testing m: +20 C "Ultraschall 
0.44 Shear area: Ave 50% gepriiftes 
t > 3 h : C E  4 Bend tests with £0- 3.5t grobbleche" 
0.46 for t I SGmn 

Each mther plate/mln every Body of plate 
40 tcns to he tested ASIM h435 

As for HS +20 As for HS 20 except Plate edges 
=S20 except: that Z-direction ductility a d  plate 

m 0.22 %C to be % a 30% (2) body: 
max 0.015 %S Lwel2 
CE40.46 acc. SE -062/69 

As for HS 20 As for HSS 20 except As for S S  20 
SHSS40 except: that lpct t e s a  

m 0.22 %C at -40 C and Z-dFrection 
IMX 0.015 %S ductility to be 30% (2) 
CE max 0.46 

Notes ( 1 ) :  CE = C + Mn/6 + S i / 2 4  + C r + M o + V + N + C u  5 15 

(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 steel plates, shapes sheet 

piling and bars for structural use",  as regards dimensions and 

straightness. 

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

official inspector. 



2. Shop fabrication of welded structural tubulars. 

All shop rolled tubulars have been manufactured in accordance with 

API-2B: "Fabricated Structural steel pipe", 

Tubulars have been made by cold rolling for tC50mm. For greater 

thickness hot forming or hot rolling were applied, the former in 

temp.range 650-900~~ and the latter above 9 0 0 ~ ~ .  Normalizing was 

compulsory for hot rolling, and if micro structural modifications 

did occur when hot forming. Mechanical properties were retested in 

the final condition. 

Welding o f  tubulars has been based on AWS Dl,l-72 "Structural welding 

code" with following supblementary requirements for procedure quali- 

fication: 

- Charpy V-notch testing of base metal, weld metal and HAZ 
(0, f.1. 2&5 mm positions) to meet base material specification. 

- Hardness/macro testing to meet max. 300 HV5. 

- Restricted qualified range to appr. l/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 qualified based on visual and radio- 

qraphic examination and mechanical testing in accordance with AWS 

Dl.l/ASME VIII codes. 

Longitudinal welds have been visually examined and ultrasonic tested 

full length and interpretated acc. to ASME VfII/Div. 1. 200 mm of 

each end has beenx-rayed. AI1 girth welds have been visually 

examined and x-rayed. All x-rays have been interpretated to AWS 

Dl.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 5LX, ie. max hardness in body of tube is not 

to exceed 327 HB. 

Each finished tube have been dimensionally checked. 

- 



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 requirements,and 

applied to both circumferential and longitudinal welds. 

3. Non-structural materials. 

Non-structural materials have been used for secondery members being 

of: 

- Plates/shapes: DIN 171OO/St. 37-20. ASTM A 285 Gr. C or ASTM A 36. 

- Tubes: DIN 1629/BL.3 - St. 35, API 5L Gr. B or ASTM A 53 Type E 

or S, grade B. 

4. Bolts. 

All bolts and Auts 1/2" and smaller are of stainless type 316 while 

greater corform to ASTM A-325 and hot dipped galvanized. 

Assernbleying and construction of the different structures of QP 

platform have been based on: 

- Elf-Norge specification 1052 No. 3-155/JPS/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, inspection etc. 

Design of welded connections, joints and splices and fabrication 

tolerances: API-PR 2A, AWS D1,l-72, AISC "Steel construction manuals". 

Welding: The same conditions and requirements as specified for shop 

welding have applied for assembleyinq and construction, For welding 

if tubular joints special procedure tests were required and these 

were subject to visual inspection, and ultrasonic examination full 

length, macrosections taken at four specified positions (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 Dl,l-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 vusually 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 8 

by one of these methods. Procedures and interpretation of NDT- 

tests have been according 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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QP Jacke t  be fo re  load o u t  i n  Cherbourq 
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B o t t l e  A 1 - Shear p l a t e s  (Rot tLe Al) 

PIICYlU 9 

Bottle A 1 - Underside m f  b o t t l e  A 1. 
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FRIGG PRWECT 

QUARTERS PLATFOIW 
! 'I 
-IS XS TO CERTIFY THATthe undersigned surveyor to * 

this society did attend the works of.Union Indus- 

Prance,for tho purpose of inspecting the fabrication 

I 
QUARTERS PIATFORM 

The main responsible contractor for the structure 

has bcen,Union Xhdustrielle et n'entreprisc,Paris. 

The work has been carried out in accordance with the 

C following drawings: 
102.- 6 Jacket vcrtical framing col.line A. 

102 - 6 Jacket vortical framing co1,lino B.1&2. 
l 0 3  -,8 Iiorizsntal frmg. plan at el.+6100 and 41'1150 

104 - ' 4  Horizontal frmg. plan at el. ~28400 

105 - 1 klorizontal fmq. plan at el. +51170 

106 L 1 Ilorieontal frmc~. plan at el. ~73940 

107 - 1 Horizontal Ermg. plan at el. .r104000 
I 

Launch truss X & Y 

Launch truss joint details 

J o i n t  details cheek Z of 4 I 

JoinC dctails siest 2 of 4, 

Y o i ~ ~ k  dctails shhet 3 o f  4 

~oir~t'details sheet 4 of 4 

InkcrriaL joint stiffening at el. +S1170 

~nicrnal jtint stiffening at el. ~73940 
Arrant,~cmcnt anil details df pile sleeve sheet l: O f  2 

Details of pile sleeve   he et 2 of 2 
Arxat~~~or~:unC E, de ta i l s  of pilc guides at al. +6100 

~ c r t ~ i i s  of p i l c  rjrlifieu at cl.. 0111.50 
. . 
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Arrangement & d c t a i l s  of pile guides  a$ el. +28400  

Arrangement & details Of pile g u i d e s ' a t  cl, v51170 

Rrrangcment and dctails of Urge bumpers 

Boat l and ing  s h e e t  1 of 3 

B o a t  l and ing  s h e e t  2 of  3 I 

Boat l and ing  sheet 3 o f  3 

Boat l and ing  s t a i r e s  & overboard l adde r  

Arrangement of walkways a t  81. +G505 T.O.G. ' 

132 - 0 Jacket lpunch runners 
! 

153 - 1 Jacke t  launch runners  d a t a i l s  

134 - ! 

135 - 
i 3 6  - 
137 - 2 ' ~ i a c e l l a n e o u s  d o t a i l s  

138 - 
Duoyancy t ank  guide arrangement and d e t a i l s  . 
tJatcrCiyht bulkhead arrangement and d e t a i l s  

I1 

0 . 5 / 8 "  & Elec . t r i ca1  r i s e r s  

14",10",22",&,24" fi Pump c a s i n g  d o t a i l s  

Pump c a s i n g  clamp d e t a i l s  at e l .  +6100 

Pmp casing guide d e t a i l s  F,? , ...-\-.- 

Anode arrangement on v e r t i c a l  framing 

Anode arrangement on launch t r u o ~  
Anode o r r ~ n g c m o i t  on horr izunt ;a l  framing -- - 
Cengral arrangement of 6 2 - 3  and 100"Q buoyancy t anks  

G2"fi huoyancy t anks  d c t a i l s  shcc'c 1 o f  3 

62"d buoyancy t a n k s  d e t a i l s  u1iC.et 2 o f  3 

62"$ buoydncy tanks deta i l s  s h c e t  3 of 3 
100"Q buoyancy  tank^ d > t a ' i l n  slieet L of 3 

100"g b u o y ~ n c y  t a n k s  clu-tails sheet 2 of 3 

100" buoyancy tanks clotails  "hcc t  3 O f  3 
~ocation of rafcranco c lec t rndnu  

. . 
1.58 - 2 Ji~cl:rt: hnn:!oli.ng p:~d?yc:r; 

,a... ".'l#.. h". .a h t i ~ l i l l *  err I,.. or ..m,*. d ,.Oh.! 1.. ..... I... Illxrl.. .*,.>h . l > .  D ,  Ill".,. .L. I I I.III,T IYi"l,.l,.l..1 ,,*I" 0,. 11.1: ,U,,,,,,. ,1*.,11*44 L( *I.<,,#. I Y L I I  1.1m1.n I..< -1..1 L11-11. 
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160 - 0 Modc.to p i l e  sleeve shear B ' s  f o r ,  leg  h1 only 

161 - 1 General arrangement of floading contGol panel support 
, 

162 - 1 Details flooding control  panel support ; 

L63 - 1 Arrangc~nont and d e t a i l s  of jacket caged accojs 
I 

, ladder to flooding con t ro l  panel 

6 4  - 1 Jacket  towing l i n e  d e t a i l s  
. , 165 - 2 Launch l ug  d e t a i l s  sheet  l 

166 - 1 Launch lug deta i l s .  'sheet 2 

167 - . l  Fixed s t a i r  no.1 ( erec tor  j .nstallsd ) 
l I 

l68 - Location of new and exist iqg doubler p l a t e s  for boat landing, 
' barge bumper arld e l e c t r i c a l  r i s e r  

169 - 
$70 - 0 Jacket draft marks , 

1 7 1  - 
401 - 2 flooding and grouting aystein # 

402 - 5 Plpoding and grouting system - plan a t  ( + l .  6100 

'" 403 - 5 I, .  ,I U I, I, ' U  piping 
404 - 4 m M I# doubler d e t a i l s  

405 - 4 I I  4 1  In ,I ins ide  l ags  A 1  & A2 

406 - b I I  U 
I ,  I, I ,  

" B1 & B2 

407 - l n II ,I M h r r  .of hydraulic . i i n e s  

408 .r 2 II ,I . ,I Level indica tors  

The above drawings arc  returned under separate cover and in' 
stamped order. t 

' A l l  s t r u c t u r a l  s t e e l  tubular sections used in the Gtructlire are 
: certif ied b y ' ~ o t  norske Vcritas  and oro uded i n  accordance with 

tho Cbntract Specif icat ion.  Material certificates are returned 6 

w i t 1 1  the  djl'irwingii. 

dPleldinc.[ a 

Procedura tests and welders performance tents hnva bacn ca r r ied  
out according t o  Coptract Specifications with satisfactory 
results. All welders have been op t i ca l  i n s p c t e d .  

l 



Non derr.tr~,~cti-,w testing : 

A l l  butttveldr on structural steel. tubular sections uked in the 
~ t r u c t u r e  have been subject to rndioqraphic or ultrasonic ins- 
pection. All. canbrace joints havc been ultrasonically tested. 
I-iagnetic particle spot checks have bccn carried out: X I 1  of thcae 
mentioned joints have been accepted. On f i l l e t  welds visual ly  
inspection and magnetic part ic le  Bpot checks have been carried 
cut with satisfactory results. 

Cherbourg, 25th.August 1975 
' 1  
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FRXGG PROJECT 

QP Platform 

Bouteilles Al, A2.  BP and cones 

The work at Socomet started ultimo October 1974 with prefabrication and longi- 

tudinal welding of pile slervea and legs. 

The welding procedures have been followed throughout the fabrication. For 

manual welding the electrode used has been LSABlS OK 5500, for automatic sub- 

merged arc, the wire/flux has been Lincoln L61/Lincoln 860. 

The weldera who have baen working on the bouteilles, pile mleeves and cones 

have been qualified to one of the following categories :' 

3 catogory A for can section joint a n d  buttwelds 

- category B for buttwelds and 
- category C for fillet welds 
The prefabrication and aesembling have been carried out indoors. The work- 

manship and welding quality have been good. 

The non deatructiva testing has been as follown r 

100 # radiographic or ultrasonic on all main structural part.. 

Magnetic particle control has been curried out in addition to radiographic 

and ultrasonic where cracking in aurfpce m i ~ h t  occurs and on fillet welda. 

The radiographic control has been carried out by UIE's own people. All films 

have been controlled by the undersigned after having assured that the quality 

of the weld waa in accordance with ASME Boiler and Pressure Vessal Code Sec- 

tion VIII. 

I Ultrasonic control haa been performed by pipeline services and UIB. 
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Magnetic particle ha. been performed by UIE and witnesoed by the undersigned. 

Separate UIEls reports for the radiographic, magnetic particle and ultraronic 

controls are enclosed. 

The ntructural mteal ham been quality ST 52 3N or equivalent. 

Material certificate. received will be sent by separate poot. 

The steel ha. been controlled for Bet norake Veritan stamp and quality idea- 

tificrtion. 

The drawings havo been checked and signed and follow encloned. 

The ladbouteille Ba was loaded out 3.3.1975 and loft for Cherbourg. 



'- OSLO 

aOth October, 1975 

Duar Sirm, 

Rmportm regarding W support I r u o  
---"--------1-1"----------*-*-------- 

Please find enolosed tha following complsto aetm of rsportm and .uppl*ment~ry 

documentation regarding the iabrication and inmpmctioa of +he Frigg Biald 

-..W Support.Bramm, alisnt ElX Norgs. ;--L - . c ,- 
(11 radiogrrphic report. 

(ii) ultra.o~ic report. 

(iii) mapneto8copic report. 

( iv) woldin~ procedurmm 

(v) drawing. mhowing orlantation of joint no*. 

( v i )  the "P* carried out'' drawinn. 

for the above the following mhould be noted r 

a) Radiographic data 

Type of  fay r uamma 

Rsdietion nource : Iridium 19a 
Activity : lao Curia, min. a5 Curie 
Size of mourcs a 3x2, axa or 3x3 h. 

Film for up to 2 in. wall thickno.. r 
Gmvaart 35 Structurir Pb, a/ioO mm ncraen 

Film for a  in. wall thicknem. and over r 

Kodsk W, P / 1 0  m lead acreun 



. . - 

I : - a -  117 

. ./. . 
1 . . 
* '  

/> 
# / .  

.Y Type of radiation equipment I 
I' 

UIS t A.G.S. type a G M  120, Uranium Container 

.... Pipeline Smrvica : P.L.S. Ty- a AGXCf, Uranium Container 
Film dmvrlopor : Automatic devolopar PAKO Pekoral, traded by Grvaert. . '  

pmnetramatnra : Ace. to DIN 61: P3, . .  . 

1/7 thiclm.mm 38 r o  am - 
' 6/1a  8 m 8 0 -  

. . 

, . Othawisa radiographia wars produced in accordance with AUS D1.1, Seation 

.~ 6, Part I1 and mvalurtion of radiographs in accordance with AS- Boiler uul 

Pressura Vnsmot Code, Ed. 1971, XrLvigion 1, Saction VIff, S W-51. 
\ 

- b) Ultrasonic data 

t '. 
. .  . .  Ultrasonic apparatus : KrautkrX~r US Ma. 

Make, mounQhead : ICrautkrXmar ' 

~r.quaney : a M normally I NHS. 

Othsrvism ultrasonicn were performmd and evaluated in accordance with 

ASME Boiler and Pressure Veruel Code, Ed. 1971, Diviaion 1, Sect. V111 

" ._. . +  .,-.W+ <A<:+ . .. <... 
c )  Megnetosco~ic data 

. . 
Hagne*omopic apparatus : Picker Andrez 

Hagnatisins current : lu. 1000 A, norm. 800 A 

DistaUce betrean polo8 : au. 6 in. 
't 

,. . Otharviss magnatoacopic inqpaation with ASME Boilor and Prasgure vsmael 

Code, W. 1971, Division i ,  Saotion VIII end evaluated in rooordancs w i t h  

AYS Di.1, Section IX, $ 9.25. 
> 

d)  The "am carried outn drawings 

All structural drawings have been rtampad and signed. 

The following should be noted regarding the drawing. I 

no. E U  a098 mheat no. 205 : , ------*------*-------*---- 

rev. 12 has been .tamped and signed whilst the mtructure in fact warn built 

to rev. no. 11 at tha yard. Tha rpecified changa batvaen the two to be 
.. carried out off-rhore. . 

. ./. . 



no. ELN a098 mheet no. 22a 8 
.---1---11-----------*------ 

". ' 

. La1emt fmv. no. received froa H0 i m  no. l, rev. no. O ha4 been mt-pad and 

* mipnsd. Itam mpocifl*d On dr8ring t o  be ahippad I~ome, daparturq k T r a i t  
' . A 

9 . .  , .,. . , . . . lk th  October, 1975. 

. . .,, . no. EM 2098 mheet no. a25 r 
1 -----rr-r--r-rr-rr-------- . .  
'i 

\ , X * l t m m t  rev. no. received from H.O. i n  no. l ,  rmv. no. 0 ha= bean rtarpad and 
.! . 
:i rignad. Altorrtion rev. l/rrv. 0 not carried out. 

. :  no. W a028 aheet no. 329 and no. a2g-t 
. --------- *---r-C------*--I-------- 

:: I t s u  a p c i f i a d  premantly under .Conmtruetlon. To be ahipped iooma, (togsthmr 

:with i t s s  .heat no. aaa). 
. . 'i 
, , 

Dmparturs Le T r a i t  lk tb October, 1975. 
I. 

i 

for J. B.rg.trik. 
i L.& -* . , . >  .., ,. ., . . 

:' 
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OBJECT : BRIDGE LANDING AIO-A13-A17 

INTENDED FOR : QUARTER PLATFORM ELF NORGE A/S 

MANUFACTURER : RICHARD DUCROS ALES 

ORDER No 74598/01.12 

PURCHASER : UIE 

ORDER No 

.PIIPIIIIIIIPP3111IPIIIr-"IIIIP"II=PPIIIm=-- 

I n  connec t ion  w i th  the above mentioned o r d e r ,  t h e  under- 

s i gned  su rveyor  a t t e n d e d  a t  Richard Ducros,shop,  A l e s  on 
t h e  22nd of  March i n  o r d e r  t o  w i t n e s s  f a b r i c a t i o n  Of t h e  

b r i d g e  l and ing  A10-A13-A17, 

The b r i d g e  l a n d i n g s  have  now been f i n a l l y  i n spec t ed .  A l l  

x-rays found a c c e p t a b l e  a s  w e l l  a s  t h e  dimension c o n t r o l .  

The b r i d g e  l a n d i n g s  A10-Ai3-A17 were f i n a l l y  stamped NV. 

MARSEILLE 1.04.75 

- 
ODDMUND STANDAHL 
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Rapport nr.: 

2.4. F i n a l  survev renort modules QE-TP1 bridge and 
__________-_-__i--dt---------+- --------- ----- 
mic_ro_wavs-tower 

Det norske W~&IS 
I ndustri- og Off shoredivisjonen 



e l f ,  p a r i s  
at t ,  : messPS,, pelissier/champetl;er , . jT 

, .  . i 
. . '/ .? ' p:; 

. . .  /',.;&*r 
. copy sent  t o r .  f "  

mcdermott-hudson, att .  messrs, s tagg iga i r  .m&- . 

dnv, marse l l l e ,  a t t .  mr. P jeLLda l . '  
dnv, cherbourg, a t t .  nr, bLom . - '. . . 

. , 
, .  . 

f r igg  Y ieLd  -qp jacket . . . .  . 

, . ..* i rnoduLe a . . .  . . . . , . 

pLease be informecl t h a t  d e t  norske v e r i t a s  through, .  
-review o f  mcdermott-hudson9s cons t r uc t i on  dwgs, 

, -review o f  mcderrnott-hudsonrs desogn caLcs., 
and . . .  

. , -own calcs, 
', 

is s a t i s f i e d  t h a t  t h e  module a i s ' d e s i g n e d  in  accordance.wi th  
the reguLat ione o f  the u,k, department o f  energy, 

. .. 
. , 

. as,to. t h e  L i f t i n g  . padeyes o f  t h e  module a, t h e  S ~ P U C ~ U P ~ L  
:. 

. , I 
design has been revlewed and found satisfactory acc.,-.to t h e  
assumptions made by mcdermott-hudson w i t h  r e g a r d t a  t h e  weight  
o f  t h e  moduLe and t h e  Laads imposed durXnp handling, i n c l u d i n g  t h  

.. . '  
. ; i  . chosen shock fac tor ,  \. 
dnv, marseiLLe wiLL s h o r t l y  advise us by t e ~ s x - - a  statement t h a t  
t h e  m a t e r i a l  f ab r t ca t ion ,  f a b r i c a t i o n  and assembiy~work OP bo th  
module and L i f t i n g  padayes, i s  c a r r i e d  ou t  t o  our LocaL 
surveyors s a t i s f a c t i a n .  .I' 

regards o l b  j o e r n j t o r s e t  

v e r i t a s  

kk 

. 16192b v e r i t  n3 

jaramachud wem 



a t t n :  v m i o l b j o e r n  / t o r s e t  

hereunder copy o f  teLex  s e n t  t o  e L f ,  p a r i s  on 20.09.76 

l .  quote :  

a t t n :  m r .  c h a r p e n t i e r  - e l f  P a r i s  

c c :  c h a n t i e c s  de La garonne 

- - _ = r P T = = I P E = = D = = P = =  - 
2 

p r o j e c t  f r i g g  qp - n o  601436 - yard:  c h a n t i e r s  de La garonne 

q u a i  de brazza,  bordeaux. 

we have t h e  f o l l o w i n q  remarks  r e g a r d i n g  t h e  above: 

moduLe b : 
- r e s e r v a t i o n :  

s t r u c t u r a l :  f i re doo rs  t o  be repLaced by 15 doors.  

s p e c i a l  t e s t :  f i r e  pump in work i ng  c o n d i t i o n  

motor  c o n t r o L  c e n t e r  i n  wo rk i ng  c o n d i t i o n  

Lower s t e r i L i z e r  u n i t  

a i r  c o n d i t i o n n l n g  

f i r e  d e t e c t o r  and e  S d  system 

gas de tec t . o r  system 

- h e ~ i h a n g a r :  r e s e r v a t i o n  

p r e s s u r e  t e s t i n g  o f  f i r e  l i n e  

- h e l i d e c k :  n o  r e s e r v a t i o n  

- b a t t e r y  room: n o  r e s e r v a t i o n  

- L i f t  motor  room: no  r e s e r v a t i o n  

- q 9 : r e s e r v a t i o n  - f i n a L  t e s t .  

d e p a r t u r e  . .  . 

X----- ..--_-=== 

moduLe b, h e l i h a n g a r ,  l i f t  motor  room, q 9, l e f t  1 3 t h  sevtember 

1976 t o  s tavanger .  

moduLe a : 
- -  . . A " - . . '  c.^,.r."...,+in,, 



. . ",. 

moduLe b  : 1 2 3  

- r e s e r v a t i o n :  

s t r u c t u r a l :  f i r e  doo rs  t o  be repLaced by  15 doors. 

s vec i aL  t e s t :  f i r e  pump i n  wo rk i ng  c o n d i t i o n  

motor  c o n t r o L  c e n t e r  i n  wo rk i ng  c o n d i t i o n  

Lower s t e r i L i z e r  u n i t  

a i r  c o n d i t i o n n i n g  

f i r e  d e t e c t o r  and e s d  system 

gas d e t e c t o r  system 

- h e l i h a n g a r :  r e s e r v a t i o n  

p ressu re  t e s t i n g  o f  f i r e  L i n e  

- h e l i d e c k :  n o  r e s e r v a t i o n  

- b a t t e r y  room: n o  r e s e r v a t i o n  X 

. . - L i f t  motor  room: no  r e s e r v a t i o n  

- s 9 : r e s e r v a t i o n  - f i n a L  t e s t ,  

d e p a r t u r e  . . .  . ...,- . . . . .... .. 

= = = = = = = = m  

moduLe b ,  h e t i h a n g a r ,  L i f t  motor  room, q 9 ,  L e f t  1 3 t h  sep tember '  

1976 t o  s tavanger .  

moduLe a  : 
compLeted 8 t h  j u L y  1976. n o  r e s e r v a t i o n .  

d  n v  marseiLLe 

unquote. 

f o r  your  i n f o r m a t i o n ,  i n  a d d i t i o n  t o  t h e  above: 

we i n f o r m  you t h a t  t h e  padeyes ( moduLe a, b, q 9 ) have been 

f a b r i c a t e d  a c c o r d i n g  t o  t h e  s p e c i f i c a t i o n .  no  r e s e r v a t i o n .  

c h r .  w in te rmark  d n v  rna rse i l Le  

end+++ 

G3 

l h192a v e r i t  n 
, ,-.. -- 

. . .W i t--mars I 

- 
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e L f t f  a 611218f 
, \. 

oLb/ok opt/vwh/th 24.# 6.76 tsLxno  p817 
.. '.. . , . 

.?:j+k:, 

e l f  norge,  p a r l s  , . 
M Y .  

a t t , :  messrs. p e ~ i s s i e r / c h a m w t ~ i e r  

.., 

copy s e n t  t o :  

mcdermottt-hudson, London, a t t .  messrs, s t agg /ga i r  

mcdermott-hudson, London, a t t ,  ,fir., r o b b l n s  
- 

dnv, marseiLLe 
\ 

q u a r t e r s  pLa t f o rm  

techn,  acceptance o f  s t r u c t u r a l  eLements 

pLease be i n fo rmed  t h a t  d e t  n o r k k e  v e r l t a s  t h rough  r e v i e w  o f  
- mcd-h des ign  c ~ L C S *  

- mcd-h c o n s t r u c t i o n  dwgs. - own talcs, .. 
a re  s a t i s f i e d  t h a t  t h e  f o ~ L o w i n g ' ~ t e m s  a r e  des igned and f a b r i -  

* a  

, c a t e d  i n  acc. w i t h  t h e  r e g u L . a t i o n  of t h e  u.k. dept .  Of energy: - . 
a) rnoduLe b 

. .. 

b)  hangar room . . 
.> >,v 

c )  he l i deck .  W-t, . 
i',.. " 

:,S, . 

so t a r  we cannot  see t o  have r e c e i v e d  Info. /caLc.  O f -  b a t t e r y  

room and L l T t  motor  room and w e h a v e  t h e r e f o r e  no  comments t o  

these elements. 

r ega rds  o l b j o e r n / t o r s e t  

v e r i t a s ,  csLo ++++ 
16192a v e c i t  n@ 
e L f t f  a 611218f 



t e l e x  no 103 r e f .  : oi/loev i f i a r s e i t l e  23  a p r i l  197<, 

i l u r v e r i t  Liars L.? 
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jaramachud l d n  

1 6 1 9 2 ~  v e r i t  n 

op t / kh / j  an b ' 1.10.76 t e l a x  n o  100015 

eLf n o r g e  p a r i s  

a t t n :  messrs p e l i s s i e r / c h a m p e t i e r  
.,., 

! 

copy : 
e l f  +norge, stavangec a t t n :  b j o e r n e s t a d  

mcdermott-hudson, ~ond,on a t t n :  messrs s tagg /ga l r  

'mcdermott-huds;n, ~ o n d o n  a t t n :  mr.robbins 

dnv, m a r s e i ~ ~ e  

f r i g g  f l e L d  q u a r t e r s  .p1 a t  orm 5 ,  
t e c h n i c a l  acceptance 'o f  s t r u c t u r a l  eLements 
-----------."--*---- 
p lease  be i n fo rmed  t h a t  de t  n o r s k e  v e r i t a s  th rough  rev iew  o f  
- mmcd-h des ign  caLcs vo1,umes. 10, june 1976 
- mcd-h c o n s t r u c t i o n  dwgs 

- f a b r l c a t  i o n  r e p o r t s  

i q ~ a t i s f  i a d  t h a t  !,he . ,. f ot.L.owlng, ' i t ems  a r e  designed and 

f a b r i c a t e d  i n  accordance w i t h i t h e  r e g u l a t i o n s  o f  t n e  u.k, 

dept of energy. f' 
&l 

a) b a t t e r y  room 
.,..'d* 

r: if I 

bj'.";oods l i f  t ,' 

c) qg gene ra to r  m o d u ~ e  
. , 

- r -  
. . 

regards 01 b j  o e r n / t o r s e t  
' -  . 

v e r i t a s ,  hovik+++ 

8 

jaramhchud ~ d n  

161926 v e r i t  n 

, . 
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Photo 1 0 :  Microwave Tower 

Page NO.. 

1 2 8  

Report NO. 

2 . 5  Fl~al-surve~_re~ort-mI~-r-~w~x~-tI?W~r 

- -. 

Det norske writas @ Industrial and Offshore Division 
yr* 



Industrial and Offshore Division 

Photo 11: Support, Microwave Tower 

Photo 12: Support, Micowave Tower - Summer 1977 

. -- . 



'Phis is to certify that the undersigned surveyor, at the.. 
request of 

LA cx,'~rnWr I , O D E ~  
143 Rue Berthelot 
33322 BEGILS, 

did attend at their works for the purpose of examinhg the 
fabrication of the below nentionned material ordered by : 

ELF iJORGL 
Order : 2111-20- 9 05 - P 000 4 
Works order : 8645 

- The fabrication of the microwave tower has been carried out 
according to drawing B CIIARTYTTE ;::ODZDE nq36 91 to no 
7436- 19 approved by Mac Dermott. - The material certificates have been examined and found in 
order. 

- The welding were cade according to agreed treLdin& procedures 
and by approved waders. 

- Ultra-sonic test were made satGactorily. 
- The rsorhnanahip was good. 

- V i s u a l  examination and dimensional check have been carried 
out in presence of ELT and i; ac Dsrmott representative. 



... . . . . . . . .  -. ....... 

Report No.: Page No.: 

........... 

2 . 6  FinaL-surve~-re~ort-QE:TP1-b1Icl~ e 

P h o t o  1 4 :  

Center p i n  in 

suppor t  

Pho to  13: B r i d g e  Q P  - TP 1 (Taken from QP) 

br idge  

I 



. . ?  
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Report NO 1 Det norske Veritas 
I $ Industrial and Offshore Division 

vu+ 

I Page No.: 

Photo 15: Bridge Support on QP 

Photo 1 6 :  

Close-up of shim 

plate bridge 

support on QP 



iod-op t/loes/n t / k a r i  5.1.77 teLex no  10160 135 

o: mc.dermott hudson, wembLqy 
Iq \ f  A..*/, 

a t t :  m r .  b. homayoun * !. 

cc: e l f  norge, p a r i s  
a t t :  messrs. n l co t /dusser t  t Lx  611218 

,' cc: s L t  norge, stavanger 

a t t r  messrs. bjoernestad/maiLLotte t Lx  33174 

re:  f r i g g  TleLd - b r i dge  tp l -qp  

r e f .  i s  made t o  mc.d.h. teLexes no 2059 dated dec. 10, no 
2090 dated dec. 13, 1976 and t ransmi t ta l ,  o f  shim d e t a i l s  
dated nov. 16. 1976. 

1. s h i m  de ta iLs  f o r  b r idge  suppor t  a t  t p l  and qp. the  

design o f  these shim d e t a i l s  appears acceptable t o  dnv. 

2. r e s t r a i n t  o f  b r i dge  suppor t  guides. 
our own caLcuLat ions i n d i c a t e  t h a t  w i t h  the  caLcuLated 
r o t a t i o n s  and t r a n s L a t i o n s ~ o f  qp and t p l ,  no  r e s t r a i n  oT the  

b r idge  support  pads i n  the  adjacent  guides w i L L  occur. 
a l though complete documentation o f  t h i s  phenomena s t i L L  have 

.- . .. ... 
qm~oV;, ' . .  beawflorwaPded t'o-dn-~';~we'nf"ind"Turther t h e o r e t i c a L  consid- ,  

e ra t i ons  unnecessary. 

#. 

3. infLuence from v i b r a t i o n  o f  t p l  and qp. 

we r e a l i z e  the  d i f f i c u L t y  in making compLate t h e o r e t i c a l  
eva lua t ion  o f  the  above i tem. i f  resonance phenomena occur, 
the na turaL pe r i od  may be changed 

in  order  t o  toLLow up the  ac tua l  behaviour o t  t he  b r idge  and 

PossibLe i n t e r a c t i o n  e f f e c t s  pl,atform/bridge, f'ieLd obsercv- 
a t i o n s  may be undertaken . 
we would apprec ia te  t o  have some f u r t h e r  d iscuss ion  w i t h  you 



4. vortex shedding. 

the caLcuLations performed by dnv indicate that vortex shedding 
phenomena may occur for certain frequently occuring windspeeds , 
resuLtlng in vibrations and large forces. as these caLcuaLtions 
suffer o f  uncertainties dueto the structuraL configuration, 
field observations may aLso in this case be necessary to reveaL 
PossibLe'probLems. 

regards o~bjoern/torset 

veritas o s L w + + + + + ~  
33174b e l f  n 
161922 verit n , 



e l f  norge 

( p a r i s  

I a t t .  n i co t / dusse r t  

copy t o 8  eLf norge, stavanger a t t .  mr .  ma i l l o t t e / b j oe rnes tad  

mc dermott, wembley a t t .  mr .  b. homayoun 

sub jec t ;  f r f g g  f ie ld  - b r i dge  t p l - q p  
C--IC----------..-.---I-----I1I-1--I 

re fe rence  is made t o  dnv-telex no. 100848, dated 15.10.76, 
t o  mc dermott  teLex no. mh 1834/2099 dated 22.10.76 , t o  
''addendum caLcuLatiot l  f o r  f i naL  Length o f  b r i dge  qp/ tp l  P 

mc dermott-hudson, dated 25.9.76 and t o  eLf teLex no, 10561, 

dated 1.11.76. 

re fe rence  i s  aLso made t o  t h e  foL lowing mc dermott-hudson 
drawings r 

eLn no. 2099 .Sheet no. 290 
',,v * M, ,,v v, 29L 
,.. t I -, ,-l v, 292 

' we note  t h a t  t h e  b r i d g e  has been instaLLed a l though i t  is n o t  
.,,..., yet.-formaLL-y*.approved. .-. dnv, ..antw.erpcsn, h " a * g t r s , n ~ ~ r t . @ L . e a s ~ * r r f . * Y  ,- 

r i o t @ -  s t a t i n g  -;that t he  f a b r i c a t i o n  o f  the h r l d a e  i s  s a t i s f a c t o r i l ~  

c a r r i e d  o u t , :  and i n  accordance w i t h  i n spec t i on  sheets an'd 

l ~ s p e c t i o n ~ ~ ~ ~ ~ a ~ ~ .  ' however, the  r e l ease  n o t e  IncLudes reser -  
v a t i o n s  t o  'dnv-approval o f  the  s t r u c t u r a l  caLcuLat ions and 

. drawings. 

we have the  f o ~ l o w i n ~  comments t o  the o t rue tu raL  p a r t  o f  t he  

b r i dge  and b r i dge  Landings I 

I 1) br, ldge f e e t  
-1-1------*_- 

we have n o t  rece ived  caLcu la t lan6 o f  the  main bearing pin,  

our own check shows t h a t  i t  has too  Low capacl ty ,  ma in ly  

due t o  bending. pLease c l a r i f y .  



2) s t a t l c  anaLysls 
---------L*------ 

*,theg%ay.Lt#+oads based . .. , ~ P O ~ - . L L ~ . L , - Y ~ ~ ~ . ~ ~ . . . ~ ~ . . , ~ ~ L F I , Q . ~ , ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ . ~  . , : . r . - ~ m w , m  .,.. , 

acceptable,.' prov lded t h a t ' " ' p o s s i b ~ ~ ' a d d i t i o n a ~  toads a f t e r  

I n s t a L l a t i o n  wiLL n o t  exceed t h e  t o t a l  weight  o f  446 kips.  

wind. Loads a re  acceptable. 
based upon these s t a t i c  Loads the  design o f  t h e  b r i dge  

has, s u f f i s i n ~  capaci ty.  

possibLe vo r t ex  shedding o f  Ind i v lduaL  members does n o t  

seem t o  be a problem. however, i n  Line- and crossfLow 

v i b r a t i o n s a t  rssonance may occur f o r  c e r t a i n  wind speeds, 
due t o  vo r t ex  shedding Prom t he  cladded p a r t  o f  br ldge. th is  

has t o  be inves t iga ted .  

cons ide r ing  t h e  dynamic behaviour of the  t p l  and qp and 

corresponding e f f ec t s  upon t h e  b r i dge  the  foLLowing comments 

~ P P L Y :  

- v .  , - 'we agree t h a t  waves w i t h  paee paoee per iods  in t h e  order o f  0.5 h 
1.0 second con ta in  too  L i t t L e  energy t o  be o f  major 
importance. 

however, even f o r  sea s t a t e s  w i t h  much h igher  mean pe r iods  

(e.g. storms) the  main response o f  the  pLatform deck may 

s t l L L  occur a t  i t s  n a t u r a l  modes. 

thus the  b r idge  w i L L  feeL the  v i b r a t i o n  o f  the  platTorm 

deck as i t s  exc i t i neee  e x i t i a t i n g  force. 

f o r  a more compLete evaLuation o f  possibLe dynamic e f f ec t s ,  
- -  we wouLd apprec ia te  you t o  consider  t h e  f irs t  modss o f  

v l b r a t i o n  f o r  the  deck as a whoLe , n o t  o n l y  LocaL v i b r a t i o n  

o f  the  s i d e  Landing. torsional. mode t o  be Included. 



5) b r i dge  Landings 

b r i d g e  movement along c e n t e r l i n e  o f  b r i d g e  Landing due t o  
d e f l e c t i o n s  o f  t he  p lat forms,  thermal expansion etc. and 
r o t a t i o n s  o f  the  b r i dge  due t o  opposlte movements o f  t he  

p lat forms,  W I L L  Jus t lPy  t h e  foLLowlnp cons ide ra t ions  z 

a. t h e  extreme p o s i t i o n s  o f  t h e  appL ica t ion  o f  suppor t  loads. 

b. t h e  total, area swept by t h e  b r l dge  feet. 

we n o t e  tha t  t h e  f r i c t i o n a l  f o r c e  obta ined by the te fLon 

pads is o f  minor importance. 

regards  

o lb joern/ torset /ekeberg 
d e t  norske ve r i t as ,  OSLO *.H 

16192b verit rr5 
jaramachud l d n  
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2.7 s~enial-selecteP-~eri~i1~-4:e11e1:t_~. 

Periodic reports containinq siqnificant asnects of 

thq jacket construction which has been carried out 

are included. 

The Friqg QP Survey Renort contains the full list 

of received week to week renorts. 

All NDT-reports and test-certificates for the 

structural parts of the jacket are also contained there. 

" 

Det norske Writas 
Industrial and Offshore Division 



Frigg project 

Periodical report 15.1. - 31.1./75 

QP Platform Socomet 

The second bouteille 4.2 finished and final inspection carried out except 

for visual inspection internally on the peeles sleeves which could not be 

done as they w e r e  closed at the time Socomet had called for the inspection. 

a 

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

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

will be taken care of in Cherbourg. 
-, 

DnV Cherbourg is informed. 

The work on bouteille BZ continues with good progress. 
. 

The visual, radiographic and U.S control show good welding and workmanship. 

PP. support frame St Wandrille 

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

.. , 
C . ' ,  

Le Havre, 3 l s t  January, 1975- 

, 
. .  H. Karlaen. 

'C  HA^' 
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I P r o j e c t  n , ~ :  931.436.1. 

Per iod  : 16-?9/6-75 
Cherbourg 2/7-75 

FdIGG P-{UJECT 

QUBATERS PLaTFO.LyI 

l.. The r e p a i r  of i n t e r n a l  r i n g - s t i f f e n e r s  

U i n  t h e  cones b e t w ~ e n  t.he l e ~ s  and t k e  
b o t t l e s  ara i n  good p - o ~ r e s s  and t h e  work 

. , 
i s  expected t o  be f i n i s h e d  3/7. 
The work h a s  been slow,mainly because of 
very  d i f f i c u l t  workingcondStions i n  par-  

t i c u l a r  i n  t h e  upper bo t t l es .Tha  s t i f f e n p r s  
have been put  i n  i n  t h r e e  and fou r  ?isces 

and welded out t o  t h e  cone before  besing 
welded t o g e t h e r , t h i s  t o  prev.:nt c r a c k i n g  
i n  the cone-material.The al ignment of t h e  
s t i f f e n e r 3  seems adequate  t h e  cond i t i on3  

taksn i n t o  cons ide ra t  ion .  

2,r 'our can.? on panel. A .  l e v e l s  -1.11150 

and +26400 have been found deformed a f t e r  
loadout  . Zxac t  cacse  of  deformat ion not 

kno'rrn.Thr: magnitude i s  u~ t o  approxima.te1.y 
$ 50 .m.The deformat ion will be ropa i red  by 

g r o u t i n g  t h e  cans.i'leans sme enclosed 

U . I . L .  drawing. 

3.The r e p a i r e s  on t h e  1-uoyancy-tanks have 

bee0 c a r r i e d  ou t  and  t h e  t a n k s  accepted. 
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Yours s i n c e r e l y : .  

. ,  

4.Apart  from t h e  damage to t h e  c a n s  on 
panel  A .  t h e  loadou t  17/6 was c a r r i e d  out 

w i t h o u t  problems. 

5.New schedule f o r  d e p a r t u r e  i s  10/7. 

, , 

ht V d b a  P.. m IMlltll la l.*. h i  dm.l. uM.d W 1I I  W. .Wan, mglom Ix a m #  .at under us-& im B. W t u W .  nlMlv .1 rh6- Iwh W -U 
t-ll. I* l l l U L n U l  a I-WUI. 0, W b a m e ?  the Im 07 0.m.W h.. ..m- . rUw-.lw cnmpany. r 4 1 ~ 7 4  07 rb.Ua -U. tE. MttUm'l w*L.m "..PI 6- P", "b. *h- 
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Form No. 40 .91~  

'reject : no 92.1436.1 

leriod : 2.6 - 15.6 -June 18. 1975 

FRIGG PROJECT 

QUARTERS PLATFORM 

PROGRESS REPORT 

=====a-- ====a 

1 - Internal inspection of the  legs and the bot t les  are 
finished,quite a few minor defects were found and it has 
been rather d i f f i cu l t  t o  have the repairs done properly. 
Cestain areas have been inspected up t o  three times before 
they wre accepted. 

2 - Pressure t e s t  of corrosion wraps, piping and internal 
bulkheads are  finished without defects found. 

3 - Removal of dogs, tacks, etc. are i n  progress and the 
r e s u l t  seems t o  be good. 

4 - mad out i s  Tuesday 17.6.75 and the date w i l l  be kept. 

Yours faithfully.  

&*-. C .  BLOM 

.n-r. vdb b- V. IW~IILY I.. I- m dunble 4 i". nlmm. m!-. mp~v~..= W* MW u~-..e CM w.um. a ,wb bu m m -  
u--ll .r h l l l E h b l  u d  ~mwlw M rmlha cm tru s ilunn.. h u  dhud - . ~ w d m  tomw~. & a n t r a  n omn -b. b.- mqu-r( U a s t ~ t r n m ~ ~  w m h .  &W W, v- -W 
m* *.v*# -7 -~U&WL m x . ~ . m  4 t h  U. I~.tltu~ln~. b.. -l MW. . ~ t a n m e m  L. XII-~ m dernmqau made id- nrm b~ n m a the ~ * u ~ i h  mr. m c- u m n t w  

-P". M tb. kdl.iaurl ar w w a u l .  -no hare p m p 1 7  me I- .i.e,rr.a. !hut. 
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t iect no r 92.1436.1 -------W----- June 2. 197 

FRIGG PROJECT 

QUARTERS PLATFORM 

PROGRESS REPORT 
=,======*======a 

1 - All bracing8 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. 
ley 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 O . K .  

3 - 6 2 "  buoyancy tanks have been fitted around the legs 
A1 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 bebuoyancy tanks;mostly because of bad 
handling by VIE. Several plates have been cut out and 
replaced. 

4 - Preliminary tests of valves for flooding and grouting 
system have been done: a11 were working, but the system 
still needs purging. 

5 - The last pressure te6% on the corrosion wraps are 
in progress. Many leaks were found by the yard yesterday. 

Yours faithfully, 

C .  BLOM 
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P r o j e c t  : no  921436.1 

per iod : 21/4-3/5 75 

FXIGG PSOJECT 

QUARTERS PLATFORM 

PROGRESS REPOZT 

1. Face A h a s  now been completed and some 

m i n o r  problems have been d e a l t  wi th ,main ly  
bad f i t - u p s  and misalignment .This have caused 

d i f f i c u l t i e s  f o r  the  welders  and f o r  t h e  u l t r a -  

son i c  o p e r a t o r s  who a re  doing t h e  c o n t r o l .  
Some d e f e c t s  mainly l a c k  of penetration 

and lack of  f u s i o n  have been found,but be- 

cause of t h e  bad f i t - u p s  t h e  c o n t r o l  has 
been d i f f i c u l t  and t h e r e  have been some 

d o u b t  if t h e  d e f e c t s  were r e p a r a b l e  o r  not. 
I n  t h e  per iod  we have a l s o  been t roub led  

wi th  cap-undercut  and a number of  welds 
have been recaped because of t h i s  and  be- 
cause of bad p r o f i l e .  
2.The d iagona l s  between t h e  l a u n c h t r u s s  and 

t h e  s t r u c t u r e  on t h e  h o r i z o n t a l  l e v e l s  have 

been pu t  i n  p l a c e  and moet o f  them have had 
windows c u t  i n  Chcm t o  enab le  e r e c t i o n .  
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3.The two braces NlD? a.'nd N1D4 had t o  be 

.cut and p i e c e s  inserted because the bevel 
t b  brace AH1 had been wrongly c u t  and t h e  

w e l d i n g  c a p s  were up t o  50 mm. h i g h .  

4 . I n  g e n e r a l  i t  seems t h a t  Chc yards self- 

control i s  reduced . I n c i d z n t  s involv ing  
l a c k  of  preheatin~,cold electrodes etc. 
are increasing. 

, , 

D.,  nor^ v a r m  hu thh.hlbt~~ I* I- nr d.nw m m inr m-. d ~ e a .  trn~lwtr. 6, mm r h e  wdur~m.nnnr hw h huuruom. w m i m r  4 - h m r  m n  m h u  r m  uum. 
L l h i l l y  nr .*.llvemllp 0.0 IwEIwLIVL .I .hbU*r Lh. I-. m r  d-.nar. ham illmtlrl m r U l p m m h ~  eommnr. sb1~v.d nr b t h h  b.rb Ih. 1n.tnb~l.n'~ ulUL.nr? nr qnr thlrd party -0 -Itb. 
a11 h.*lnl: -nr rnnrmwlW mUIm With the Inllllullan. h n  u h d  (r mull .nl*wmtnu In mlXnnat on erblm. &r or ,.I- l l v r  br Ir m k U I I  .I Ibb UtIUIUn. h'*, I. ru W m . W  
Irn 11. P r n M U .  -nph. an Lb. Inalrldlul a WI.I"".I. .h. "A.. m u l l ,  r v u d  5.1.- s d ~ . .  h M,. ,m?. 
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1- 7 Avril 1975 

FRIGG PROJECT 

QUARTERS PLATFORM 

PROGRESS REPORT ---- ----=-=m====== 

1 - Line 1 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 LH6,is slightly bent. 
Accurate measurement is not available. 

2 - The five first braces on face B, BH1, BH2, BV1, BD1 and 
BD2 which were pre-assembled on the ground have been fitted 
and the horizontal members welded, Due to some misunderstand- 
ing akout the drawings, the brace BD1 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.6. inspect-ion to ASME 4 6db. and M . P . I .  
is pratically finished. 

I Yours faithfully, 

I I).& -U vekw ar no ~ w w r  ror 1wn s i*nu -d ar lu -W. mlr+n. ~MDIO- or otnm rao  & m d r  ,.l,a.h #mm m muurn. .( -a.*, a u a  wnm m nmd hub. 
U n B l l  W? n t l l l w t l l  and i-blvm nl -&bhu Uu i l u  m dm.P b u  ~ Y w m i n s  wmpuly. m Ih lp l -d  a 0 t h ~  who luve  tk i r ~ l t ~ t l h ' l  ulllUur or -7 tnud "h *ha- 
-4 ha-h. -7 -hw rd- *,&a tu 1m.ulumn. ms wte1 m m.4. -DF..~ 1. d~.- 6s a u u m  - w mm.h "lvn % a n -ha a m. m ~ ~ .  no. I. - u m a r t a r 4  
I. -I. ... mm.iduu mmd-!. -C h... -v m I- a.mw.wa ntan1*~.. 
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-1e 24 Mars 1975 

FRIGG PROJECT 

QUARTERS PLATFORM 

PROGRESS REPORT 
=Pz.=--.=-=l 

1 - LINE l : 
Only work carried out during the last two weeks are fit- 

. . tiny of pile guidefi, painting, welding of stubs and re- 
moval of mis-aligned shear plates on bottle B1. 

Lift up of the panel is expected this week. 

2 - LINE 2 r 

As for line 1, only  minor work have been carried out. 

Lift up expected this week. 

3 - LRUNCB TRUSS X & Y t 

These were lifted 12.13/3 and most braces between them 
are fitted in but not welded. The fit up is in many 
cases fairly poor, 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.S. INSPECTION : 

Not finished yet on the legs and should be completed as 
soon as possible before the lift'up. 

I D., .-..",nu b. -,*.U,, ,or ,a or d.mw .,., .d h ,  t u  e q l u .  .lrn... or "lb." ,-ha*, m,-". m". ,b. IpL.A.>% K,"4*.D( ...eh- .*h wnoh-rud .A.- 
I.-~L, * P I ~ u e L ~ I  ..d .b.'bu CL. &-. * dY..,. m UIW*. <_B,P.DI. .mDr.n - itn.n *. a.<. r e r u l . ~  - m~t~~rnd. ul-e or u r  c u d  pnr  m u  -*- *I, bn., M, ,.l.-. .m ~ a .  mc.,u,.n s.. ..un - m~ .Il.ru.Du m ,<.U~~. on a.".,- d. .. turn- .I%- W or -, & h a  a u. rrucaa.. a... I- - u r o d &  
I. lb. PC.." -. tY lb. YdlmO., .r IMlnd"d, v.6 b.%* W""..,, W"., U. I- - du.,.*t k.ld ,W,?. 



150 
Form No. 40.91a 

i iod : 24/2 - 9/3/75 --- 

FRfCG PROJECT 

QUARTERS PXmATFORY 

1 ) T . . i n ~  l : ---. 
This l i n e  i s  now comnleterl w h a t  concerns main* s t r u c t u r a l  
work. nnly  fit tin^ of  e l e c t r i c a l  r i s e r s  and o t h e r  minor 
welding i s  nmd tak ing  place. The r e l e a s e  and r e a l i q n i n ~  
of t h e  five ~ h n q r  p l a t e s , o n  b o t t l e  R1 have not s t a r t e d  
y e t ,  h u t  i s  exnected t o  st7rt t h i s  week. Other minor mo- 
d i f i c a t i o n g  of i n t e r n a l  s t i f f e n i n ?  i n  t h c  b o t t l e  a r e  s t i l l  
not  c a r r i e d  o u t .  

2 )  Line 2 : 
This  l i n e  is  completed except for b o t t l e  R 2  which a r r i v e d  
s e ~ m i n q l y  i n  good condi t ion  l a s t  week, The c h a n ~ e  o f  face 
p l p t e o n  t h e  t o p  yoke of h o t t l e  A2 ha8 s t a r t e d  and  i s  ex- 
pected t o  he f i n i s h e d  t h i s  week. Minor f i t t i n g  ou t  work 
is i n  progrenp. 

3 )  -1. and 2 : 
r?urinn t h e  p a s t  weeks, s t u b s  for f ace  R have been put on 
Le? n i  an4 E2. [ J . I . E .  dcci.ded th?y had been e rec t ed  i n  a 
wrong a n g l e  t o  thc o thn r  b races  nnd 17 s t u b s ,  9 comulcte- 
l y  welded were re leased  and roa.liqned. The realigning is  
completed b u t  t 5 c  welding has not  s t a r t e d  y e t .  

4 )  T,?unch t r i ~ s ~ ~ s  X ;Ind S: : 
Eoth a re  now completed and l i f t  u p  ic e::nected t h i s  week. 

5 )  zi.n&n_o, M.P.X. ?nd u1t rasonic  i . n ? r ) e c t i o ~  o f  cans  t h a t  
shou?d have been s t . ress  r e l i eved  are nrocefidinq slowly,  
nnpmximately 40% i s  done w i t h  no d e f e c t  found; 
The node RH? which develoned a crack a f t e r  ? t r e s s  r e l i e v i n ~  
is now repaired. 

I D* .onLa Van- W no i*bbCI t o  I-. a -"ss u r . 4  bp I r  m-. O L L l a .  mum- n olb- -L6 ar l  .a.t-sC .h U a U m ,  m M l r  rMu .uch w n  )r -4 
Ilng..fr ir - 4 l . P . l l V  .D1 ,mm".. ", ...th.. Lb. I.. m 1 r . m  ." .,,"*d. .hla.M, r e .  ..m, .ah,D,.'a 'D*"... .M h.". ,--m, I* ,o..nu.-'. u * c . u a  a an, m"', .h0 .W. 
'UI..m, Y, <"<,"I"., 4.- ",,l (8. LY,.t.tl"D. h.. ", d. . .M'?IP."ID I?.".<."" drrll.r*.d.w ,am.,- ,,v- 4 .r a &.u.ld,h.,ru.U- "a, uc-r mu- 
I. ,b. b..yS. -".. u lb. h,,.,4o.,C. .rY.d".l. .b. h... -,, ,.- .A. ,* * .-,* * *,.llrC,. 
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TOTAL PROGRTSS TO 78.7.1'175 

face 9 

face 

lino l 

line 2 

truss :: 
t f U S S  II 

el. 4- 6100 

- 1.3150 

- 284@@ 

, , - 51170 
- 73P40  

- 104CCO 

~ 3 1 . ~ 7 5  T.  

262. eo: 
65n.253 

6 0 2  .R56  

19?.??1. 

1 R 1 . 7 5 7  

?5.5nc 

54 .3P2  

59.z13 

49.901 

R4.875 

106. P19 

TWAL W E I G I T  PRZFABRIC?.TTr) : 2.406,325 T. or: 88,P %. 
=======n=r== ----== ---- 
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Cherbourg, 24.2.1975 

FRIGG PROJECT 

VUARTERS PLATFORM 

PROGRESS REPORT -*------------- 

! - Line l 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 
.%ass 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 (dotrtn to 15O) of the bevel. 
In my oninion, 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 - Your rans and two nodes hzve so far hmen stress relieved 
at Socomet Le Trait. The result has been qood exept for one 
node, RH3 which developed a 6Q cm crack which now will be 
repaired. Moct of the grinding and U.S. inspection have been 
carried out but thc M.P.I. still remains to be done. 

7 - The planni-nq has again been revised and target date for 
delivery is now in the beginning of June. The situation is a 
bit fluid at present and further revisions will probably come. 

4 - Total Proqress to 14.2.75 : 

Face A 170.29 M/T. 

Face R 69.95 

1,ine 1 501.49 

Line 2 376.97 

Truss Y 190.7R 

Truss Y 165.28 



el. + 6100 
el.: - 11150 
el. - 28400 
el. - 51.170 
el. - 73940 

- 104000 

This makes a percentage of : 68%. 

Y o u r s  fa i thful ly ,  

C. BLOM 

15 3 
'Form No. 40.91a 
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Per iod  13-~6/L 75 

FdIGG PROJECT 

QUARTEXS PLATFORM 

Prog re s s  r e p o r t  

P r o j e c t  n0:921436 

The fo l lowing  b races  have now been f i t t e d  t o  

l i n e  1 and 2 : 1V1,1Hl,lD1,1D2,1D3,1D4,1H3, 
2Hl,ZV1,201,2D2,2D3,2D4,2H3. 

Most a r e  completely welded and t h e r e  have been 

few problems wi th  t h e  f i t  up.The connec t ions  

between l D ? & l D 4  and 2!l3&2D4 have no p r i o r i t y  

member and s t e p s  have been taken  t o  make it  

p o s s i b l e  t o  examine t h e  common weld f rom- the  

insTde.This  w i l l  be d i f f i c u l t  on a number o f  

o t h e r  s i m i l a r  connec t ions  an? we a r e  now work ing  

on th,e problem. 

No s t r e s s  r e l i e v i n e  have a L  t h e  moment bcen 

c a r r i e d  out  on cans  w i th  d a n ~ e r o u a  welds.  

If heat t rea tmenl  i s  necessary  t h i s  w i l l  pose 

a probl'em,because t h e  subcon t r ac to r  i s  not  a b l e  

t o  s t a r t  be fo re  t h e  middle o r  end of February,  

when l i n e  1 and 2 a r e  p r a c t i c a l l y  f i n i s h e d ,  

Two r i n g s t i f f e n e r s  i n  b racesec t ion  hH22 developed 

s e r i o u s  f r a c t u r e s  i n  t h e  brace-metal  a n d  A222 

will now be exchanged f o r  a nevr one.The i f i t e rna l  

s t i f f e n e r 3  i n  t h e s e  s e c t i o n s  w i l l  from now on 

be cu t  i n  t h r e e  p i eces  which a r e  welded toget .her  

a f t e r  t h s  welding t o  t h e  b rac ing  t h i s  t o  reduce 
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A 10 cm. f r a c t u r e  w a s  found i n  t h e  weld between 
bracing 2H1 and A2-I.Probable cause  was failure 

i n  a tackweld t h a t  later w a s  i nco rpo ra t ed  in t h e  
rn'nin weld.From now on all t a c k w e l d s  will be 

r ~ m 0 v e d  be fo re  thc main weld i s  done. 

T o t a l  p r o g r e s s  to 23-1. 

Face A 141r45  t -  
Face B Nil 

L i n e  l 431,55 t. 
Line 2 ??'?,g .e .  
Truss  X 185,26 t. 

Truss  Y 116,58 t. 

~1 +6100 25159 t. 
+l1150 53942 t *  
+28400 60,lg t. 

+51170 58,89 t -  
+73940 93,89 t. 
+l04000 66.25 t. 

Total 1572.77 t. 

T h i s  makes a percentage of 60$,. 
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Fro j e c t  no .921436.1 

Fr igg  P r o j e c t  
Q u a r t e r s  p la t fo rm 

Progress  r e p o r t  

1. The b o t t l e  B - l  f rom S t e r i  i s  now n e a r i n g  comple t i t i on  

here.The e x t r a  u l t r a s o n i c  i n s p e c t i o n  is  now c a r r i e d  
ou t  and t h e  o p e r a t o r  found approximately  405 of t h e  weld- 

i n g  between t h e  s h e a r p l a t e s  and t h e  b o t t l e  and the  p i l e -  

gu ides  t o  be repaired.These  r e p a i r s  w i l l  no t  be c a r r i e d  
ou t  be fo re  a  t h i r d  a t h i r d  u l t r a s o n i c  oppera tor  has 

. - 

checked the  welds .This  i s  i n  agreement w i t h  t h e  owner 
and S t e r i .  
2. There i s  some de l ay  i n  t h e  f a b r i c a t i o n  of can  s e c t i o n s  

because of t h e  ongoing d i s c u s s i o n  about  t rea tment  o f  
welds t h a t  f a l l s  i n s i d e  c e r t a i n  areas of b r ac ing  i n t e r -  
s ec t i on , and  a l s o  because of t h e  f a i l u r e  of one welding.  

procedure  t o  q u a l i f y . I n  a d d i t i o n  some of t h e  +40 s t e e l  
have no t  y e t  been approved by D.n.V. i n  t h e  r o l l i n g  
m i l l .  

D* .al. V-Y. B u  m0 1Wlbr h I.*. W -6. n w d  DI I" m u ,  W. .*.l- m 0,- rho @ & 4- mm m hllmUav. r a u d l u  d W- m h  - BM d h+ 
-I!, i. winmu, .nd h w r m  M ran*, me lar or d- m uWM m u m e  -w.nr, r .hlwat.d ar o t m  -L. hr. nq- m uuutm'. u b b .  m * v  uw WC -m. a nwlur matw nth th. ~nut,lh.. h.. W ~ M  c. m m  u.m,ar..u h nli.w nvrm urn.* b w  q m on -U m &v g u ~ ~ .  mm, I. nu nwnt- IQ M. ~rrdur m-~a. rm ld-ld1u1 W uumwa. rho  -v. saap.llr r n r  W I- m n r  ihal.. 
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Total. tonnage completed as ps.19/12 1006 finished 
bracing. 

Face A. 
Face B. 
L i n e  1. 
L i n e  2 .  

Truss X. 
T r u s s  Y. ' 
+ 6100 
- 11150 
- 28400 
- 51170 
- 73940 
- 10400 
This makes a total of 44.8 $ 

Cerbourg 31/12 74. 

m vam au ~rnlln, rw !I*" tu W*. m&, unnl- n 9 t h  u~pmia m tm ~ U U I ~ ,  n p n l l - a  IY mm wnm Y r u  am- 
-,,I Y I  ~l lW. . , , ,  ."P ~PwL,". (* -b.** LII. IOY .. dLm.P h.. Urn-. , h & v  .-p ..,. ."D,." "t""u.. h.".ns""W * ~ " L * ! M ' .  ".l.- nr -7 C4.d F-&. .h. * 

hbnnn ur nrhr*.lwl n u h w  -L. me mu*t!om, hll mote a r n q . 1 L . U  i. nl1.W on r l l l l v  d. W lu-W #l*- g 0. aa a U Iluthmtbn. Wm. h C- " 
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Period l/l-1CM.75 Project no :921,13G. 1 

FZIGr3 PROJECT 

Quar to r s  Plat Form 

Pc@qre..?s r epo r t  

1.) The f i r s t  ?>ratings have now been hun3  i n  place and some 
nrnhlems a r e  occur ing with bad f i t t i n q  and unequal  lenght  
of brac inqs .  I n  add i t i on  t h e  F i t  o f  the cor ros ion  wraps i s  
nbt n a r t i c u l a r l y  qnod. 
The b r a c i , , n ~ ~  have up t o  nox/! been fj.ttcA wi.th t o t a l  r l i ~ r e q a r c l  
t o  our recnmcndations concerning s t r e s s  r c l i e v i n ~ .  The mattcr 
v!il l agzin  he discur;tieA a t  a rocetinq here 1.:1 . l .  
There ~ J E  a l = O  heen some t r o u b l e  with brac ings  b!j.th cqcunon 
~.relils., t n  t h c  enrl of  Ycptemhcs l a s t  yea r ,  r're aslcerl U..I.E.to 
v:clrl t he  s t ~ h s  t nye the r  firzt, an? then ad? the r e s t  of t h e  
br ,~c . in? ,  t h i c  t o  enable  i n sncc t ion  and  nnns.siblc r c n a i r  from 
thr? j.nsit:le. ',-c JP* no'< l w i n q  factcl wi th  the prohlem t h a t  t h i s  
has not heen 4nne i n  some cases- 

2 )  T have g i v ~ n  the  yarA nnriniesinn t o  c u t  hole* i n  s t i f f e -  
ner?  a n d  13rac:cct.s where t hey  crosf ;  o the r  s t r u c t u r a l  vrcfrling, 

D* -.. V d W  ".. W LW",, IDI In. a .I-,. .. -4 h, (I. a.&.. am. I.nCq-. c. .,.m -39 u+ .sod" ...mm. S, ,,m *a W--. -4,- U .h- r u h  p m -  L" rud m*. 
.k..11, a. 91.".", . ~ d  -sal.. 4 .h-, Lh. 1 0 . 0 .  d Y Y I I  b .nmw. a0 pm,., .-F,. .,h.,.d a, cue" -0 b... M"",., ,h. Id,*""""'. "."...m or ..r *had -*r .M nu. 
U% h a w  U, nl.Llu -.c. M W < % .  W m ..d. .mn..n.-Y 4- nl..n. a M.Ids# m& DI .Y-.$l. m,.- h, o &W e r n a  i r l . ~ m .  NW. ..U Y -I- 
I. t" d U  -"D. *.. .b. (o.lr,.ul " YN.h.. -0s b... -l," -l& U. 1- 0. d.m.,e.%. kdd1Wl. 



' 159 
'Form No. 40.81a 

TC>T21.; TON2jZS':: CC,ilPI,3T?Z7 a!: nr 10. 1. 7 5 .  

Facc h 

Pace B 

T i n ?  l' , 

Line 2 

Trups :' 

Truss Y 

e l .  6100 

- '11150 
" - 20400 

- ,51170 
- 7?910 

" ' - 101000 
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Industrial and Offshore Division 1 6 0  

1 2.8 Spec i a l  - prbblems d u r i n g  f a b r i c a t i o n s  I 

a )  Shear p l a t e s  between l q  and p i l e  s l e e v e  

The main l q s  was f ab r i caked  i n  s e c t i o n s .  The lower 

s e c t i o n s ,  from e l e v a t i o n  64975 and down, i s  

c a l l e d  b o t t l e s .  It was a requirement t h a t  t h e  shea r  

p l a t e s  in tendiny  t o  t r a n s f e r  t h e  l oads  Prom t h e  p i l e s  

t o  t h e  main leg (photo 8,page 109) should be made cont inuous.  
Rue t o  some mfsunderstandinq a t  t h e  yard ,  b o t t l e  B 1  

was f a b r i c a t e d  wi th  d i scon t ineous  s h e a r  p l a t e s ,  

i .e. t h e  s t i f f e r n e r s  was made cont inuous.  By measurement 

a t  t h e  assembly yard,  mismatch of t h e  s h e a r p l a t e s  

was found. T h i s  was however r e p a i r e d  t o  t h e  s a t i s f a c t i o n  

of t h e  DnV surveyor .  

b) Grouting of damaged nodes 

As r e f e r r e d  t o  i n  s e c t i o n  1.5.9,  s i x  of t h e  launch 

t r u s s  nodes were r e q u i r e d  r e i n f o r c e d  wi th  i n t e r n a l  

r i n y s t i f f e n e r s  due t o  a c a l c u l a t e d  o v e r s t r e s s  when 

being launched from t h e  bar7e.  Due t o  s e t t l e m e n t s  

o f  t h e  s l ipway du r ing  load-out,  t h e  rou r  remaining 

launch t r u s s  nodes a t  l e v e l  -11150 and -28400 

(nodes nos. 1 4 0 ,  1 4 1 ,  142 and 1431  was s l i g h t l y  deformed 

i n  compression, I n t e r n a l  p l a t e s  was welded i n  on each 

s i d e  o f  t h e  nodes and expanding q r o u t  f i l l e d  i n  

between t h e  p l a t e s .  Ths methad of r e p a i r  was found 

s a t i s f a c t o r y  t o  DnV. 

C )  I n t e r n a l  . , , .  , , , , ,  r i n g s t i f f e n e r s  , . . .  a t  e l w a t f o n  -7394C I 
I n  t h e  t r a n s i t i o n  zone between Le? and b o t t l e  a t  
e l e v a t i o n  -73940, t h e  i n t e r n a l  r i n g  s t i f f e n e r  

w a s  supposed t o  be  placed e x c a t l y  a t  t h e  knuckle. 



Report NO.: 

a mis take  t h i s  r i n g s t i f f e n e r  was placed approximately 

2 "  o f f  p o s i t i o n .  A l l  s t i f f e n e r s  was c u t  down and 

welded i n  e x a c t  p o s i t i o n  j u s t  b e f o r e  load  o u t  on barge.  

d )  Reinforcement of suppor t  frame 

Due t o  l a r g e  suppor t  Loads from t h e  modules, t h e  

suppor t  frame was l o c a l l y  r e i n f o r c e d  wi th  an  e x t e r n a l  

r i n g s t i f f e n e r  and web and f l a n g e  a long the  middle 

v e r t i c a l  member. 

el Addi t iona l  s t o r a q e  a r e a  i n  suppor t  frame 

A f t e r  i n s t a l l a t i o n  on f i e l d ,  two a d d i t i o n a l  s t o r a g e  

decks/frames have been incorpora ted  i n  the  suppor t  

frame. The l oads  have been t r a n s f e r r e d  bo th  t o  upper 

and lower chord of suppor t  frame. The c a l c u l a t i o n s  

show only  a minor i n c r e a s e  i n  t h e  stresses due t o  

t hose  a d d i t i o n a l  s t o r a g e  a r e a s .  

Det norske Veritas 
Industrial and Offshore Division 
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3 .  INSTALLATION RESUME 
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PILING 

Page NO.: 

16 3 

usport NO.: 

3.1 Installation Schedules 

ITEM REMARKS 

JACKET Launched from barge DB 22 on 

16.7.75. 

Final positioning and installatior 

on 18.7.75. Installed uncorrectly 

with 1 leq L0 m inside Norwegian 

Sector. 

Preparations started immediately 

after launch of iacket. Pilinv 
inltiateti jjeainninn o f  ,r,ucust 

1975. All main piles in place 

by November 1975. Pilinq work 
finally completed September 1976. 

SUPPORT FRAME Lifted into place and installed 

12.10.75. 

SUB-STRUCTURE Installed 16.10.1975. 

STIFFLEG-CRANE 

SUB-STRUCTURE Installed 26.10,75 

DRILLING MODULE 

STIFFLEG CRANE Lifted into position and in- 

stalled 30.4.76. 

TEMPORARY LIVING Lifted into nosition and in-:.. 

stalled 18.5.76. 

Skidding and lifting of modules 

was performed between 10-24.8.76. 
The temporary living quarters and 

the accomnanyinq helideck were 

removed 22.3.77 to qive the 

Det norske Writas 
Industrial and Offshore Division 
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nemanent auarters. 

MODULE B Lifted into oosltion'and 

i n s t a l l e d  29.10.76. 

BRIDGE 9P-TP 1 Lifted into aosition and installed 

30.10.76. 

MICROWAVETOWER Installed mid-January 1977 

MODULE A & HELIDECK Installed 18.4.77 

Det norske Wiltas 
Industrial and Off shore Division 
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3 . 2  qP-TP1 Bridge --------- Suunort  

Det norske Veritas 
Industrial and Offshore Division 

I n  t h e  des ign  o f  t h e  suppor t  it was assumed t h a t  t h e  

b r idge  w a s  f r e e  t o  r o t a t e  bo th  i n  t h e  h o r i z o n t a l  and 

v e r t i c a l : p l a n e ,  see photos  1 4 ,  15 and 16 ( p .  133-134). 

Due t o  low c a p a c i t y  of t h e  bearincf p i n  (photo 15 and 

16)  it was agreed t o  suppor t  t h e  p i n  i n  a  wav t h a t  

would no t  r e s t r a i n  t h e  connect ion.  However, a f t e r  i n -  

s t a l l a t i o n  a shim n l a t e  w a s  welded on i n  a  wav t h a t  

r e s t r a i n  t h e  b r i d g e  from r o t a t i o n  i n  t h e  v e r t i c a l  

p l ane  wi thout  r o t a t i n g  t h e  complete suppor t .  However, 

due t o  very smal l  r o t a t i o n  expected,  t h e  suppor t  was 

acpepted provided c a r e f u l l y  i n s p e c t i o n  i s  r e g u l a r l y  

c a r r i e d  o u t .  
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3.3. Installation of piles 
I_______________ _--- 

3.3.1 Main pile installation 

- Pile driving 

All piles has been driven to final penetration with a 

Vulcan 0 6 0  and 5 6 0  hammer without any need for relief 

drilling. The blowcount was fairly low except for a 

peak at 55' penetration. The final penetration 

of the piles are: 

A 1.1 60' B 1.1 62' 

1.2 60' 1,2 56,5' 

2.1 60' 2,l 6 0 '  

2.2 5 7 '  2.2 57' 

DnV has reviewed the piledriving and found it sound 

and in accordance to the specifications. The under 

and over drive of some of the piles i s  wihtin the 

tolerances set in the design. 

Det norske Writas 
Industrial and Offshore Division 



3.3.2 Main pile grouting 
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All piles has been grouted to the main structure. 

In one case 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 qroutsamples taken resulted 

in an incomplete confirmation of compressive 

strength. 

However, the indication received and the fact that 

class b cement was used make the result acceptable. 

Det norske writas 
Industrial and Offshore Division 

3 . 3 . 3  Insert pile drilling and installation. 
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The insert piles were installed in holes drilled 

with1,22 m diameter hits shrouqh the driven piles. 

The holes were drilled with a reverced circulation 

drilling technique and mud as drillinq fluid, 

In some cases loss of drilling fluid occured and the 

hole had to be stabilized by grouting in localized 

areas. 

Otherwise, the installation records are reviewed 

and the work carried out is found to be according 

to specifications. 

Grouting of insert piles ------- ---------------- 

The insert piles were qroutsd to the soil and the 

main piles i n a  two stage operation. In some cases 

hydraulic fracturing of the soil happened during 

grouting. However, a review of the installation 

records shows that. 
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Report NO.: 

The necessary steps were taken and that finally the 

annuluses were comaletelv filled with srout. 

For insert pile groutinq a diacemoil type cement 

gkout was used in order to get leiqht weight slurry 

to avoid fracturing in the sohl. 

Compression test o f  the qrout samples revealed results 

below what was specified, and a discussion has arisen 
upon what the actual bondstrength is. 

It has been agreed that the bond strenqth is to be 

documentated by additional tests. Such tests are in 

proqress at the DnV laboratory, 

Det norske Veritas 
Industrial and Offshore Division 
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R~~~~~ NO.: 

3 . 4  Ftal , inatal lac lnn,rc~ert  
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This report  i s  a summary of the work done o f f shore  by 1 
DnV-Berqen during the  i n s t a l l a t i o n  of QP structure on I 
the Frigg F i e l d .  l 
The report covers:  

1 .  Launching and i n s t a l l a t i o n  

2 .  P i l e  - I n s t a l l a t i o n  - MAIN 

3 .  Deck Support Frame 

4 .  Welding - F i e l d s p l i c e  DSF/Jacket 

5 .  , ~ e m ~ o r a r y  rradules i n s t a l l a t i o n  

6 .  P i l e  installation - i n s e r t  

7 .  Permanent module i n s t a l l a t i o n  
8 .  MisceLlaneous 

9 .  APPENDIX 
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1. Launching and installation 

Det norske Veritas 
Industrial and Offshore Division 

The QP Jacket was towed out from Cherbourq, France to 

the Frigg Field on barge Intermac 600. It was launched 

in the English part of the Frigg Field in the morning 

of July 16th, 1975. After upending and towing to locatic 

it was finally set down on the bottom in position: 

N. 59'52'42.42'' 

E. 02~03'53.83" 

ORIENTATION 334,3O TRUE NORTH 

The operation was supervised by Oceanic Contractors 

from barge DB 22. After releasing the towing tugs, 

barqe DB 22 moved in and anchored up alonvside the 

Jacket. A underwater survey by submarine was carried 

out. without revealing any structural damages. 

2. Pile installation - main 
The installation of the ei~ht 54" mainpile started with 

B2.2 and continued with B1.2 - A1.2 and A2.2. The 

Jacket was then levelled by pumping air into the corner 

legs. Keeping the Jacket afloat and level, grouting 

between the three mainpiles B2.2 - B1.2 - A2.2 and the 
structure was completed. Samples from the grout during 

grouting were taken. Six cubes 4" X 4" X 4" were made 

at the beginning and the end on 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 Trout samp- 

les were sent to laboratory for 7 and 28 days' test. 

The qrouting was carried out in one starfe accordinn to 

procedure. After receiving new supply of cement the 

grouting of A 1 . 2  was pre~ared. By mistake of the sup- 

plier in Aberdeen, Scotland the type of cement was wrong. 
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This was discovered because it was not possible to ob- 

tain the right slurry weight. The grouting of A1.2 

was stopped and the cement replaced. Accidently the 

groutline was plugged. No further attempt was made 

to grout this mainpile before May, 1976, By using 

flexible connection and divers the qrouting of A1.2  was 

the* successfully completed by barge ETPM 1601. In 

the meantime, however, the remaining four mainpiles 

were installed and grouted. All mainpiles, except A 1 . 2 .  

were installed and rjrouted in the beginning of November 

1975. The PILE DRIVING RECORDS and the PILE GROUTING 

RECORDS were signed by the field ~n~-surve~or and sent 

to DnV-headoffice for evaluation. All the eight main- 

pilqs were driven to penetration within limit of de- 

sign without anv jetting or drilling. The piles were 

driven with a Vulcan 060 and 560 hammer. 

The screwed connection (rockwell) on the to? 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. In 

some cases they 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 OceanicContractors and barge DB 22. 

3. Deck support Frame 

When the corner primary pile installation was completed, 

the top of the four corner legs was cut, bevelled and 
prepared for settinq of Deck Support Frame. 



The Deck Support Frame was lifted onto nP-Jacket with 

barge DB 22. The lift was carried out on October 12th. 

1975, and went as planned. After a survey on the four 

legs permission to weld the fieldsplice was given. 

Rspart NO.: 

601436 

4 .  welding - f ieldsplice DSF/JhCXET 
The fqur fieldsplices between DSF/JACKET were welded 

according to accepted welding procedure 514-70 2G posi- 

tion, prescribing min. 1 5 0 ~ ~  preheat and ESAB OK-73 -68 

electrodes. All welders were certified AS.- 6G. After 

completion 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. 

5. Temporary modules - installation 
After the four fieldsplices were completed, barge DB 22 

left the Frigq Field due to contract completion. Barge 

ETPM 1601 took over and performed two lifts. On 

October 16th. 1975 ETPM 1601 lifted the "crane substruc- 

ture module" and October 26th, 1975 the "drilling sub- 

structure modulen was lifted. From that day and until 

April 30th, 1976 no work whatsoever was done on RP 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 QP. 

There was,however,no damaqe on the Jacket. 

Det norske Veritas @ Industrial and Offshore Division 

Then on April 30th. 1976 barge ETPM 1601 lifted the 

"stiffleg crane module" on QP, and during the middle 

of May, 1976 barTe L.B.Meaders lifted Temporary Quarter/ 

Helideck module. In a few aays the necessary hook-up 

Pags NO.: 
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work was done, and the crew for installing insert pile 

moved in. 

6. File - Installation - insert 
The installation of the eight insert piles started on 

June 2nd, 1976 and was completed on October 20th, 1976. 

The work was carried out by Oceanic Contractors. For 

the welding of the insert pile a weldin? procedure 

was carried out and accepted, prescribing 1 5 0 ~ ~  and 

PHILIPS 36s electrode. All welds on the insert pile 

were subject to magnetic particle and ultrasonic inspec- 

tion and accepted accordin? to ASME VIII. If welds 

did not meet with the requirements, they were repaired 

to the DnV-surveyors satisfaction. DurinrJ drilling of 

the holes for the insert pile, circulation of the drilliny 

fluid were lost due to leak in the rockwell connections 

and hydraulic fracturing of the soil several times. 

However, in the soil cement plugs were made and after- 

wards drilled through. Because clay was balling up 

on the biq ,diameter bit (1.22m) the drilling speed 

was very slow only two feet/hour normally. 

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

Al-l, B1-l and A1-2. Each pile was grouted in two 

stages, and twelve samples of the grout were taken of 
each stage. Using the same sample procedure as for 

main piles. 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 liftinq of some modules, 
performed by barge ETPM 1601, and by skidding some 

nodules. Before the skidding started, the filled welds 

under the top of the DSF was reinforced based on cal- 

culation from Oceanic Contractors and accepted by DnV. 

The whole operation was completed between August 10th 

and 24th) 1976. Then installation of B2.1 started 
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and c o n t i , ~ u e d  wi th  A2-1, B2-2 and A2-2 .  The same prob- 

lems dur ing  d r i l l i n g  and g rou t ing  occur red  as f o r  

A1 - B l  i n s t a l l a t i o n .  A l l  PILE GROUTING RECORDS were 

s igned  by t h e  f i e l d  DnV-surveyor and s e n t  t o  DnV-head- 

o f f i c e  f o r  eva lua t ion .  

7 .  Permanent module i n s t a l l a t i o n  

On October 29th,  1976  barge ETPM 1601 l i f t e d  off t h e  

d r i l l i n g  r i g  and temporary d r i l l i n g  s u b s t r u c t u r e  modules. 

The same day they l i f t e d  t h e  permanent module B on to  

QP.  The nex t  day,  October 30th,  1976, t h e  b r idge  be- 

tween TP1 and QP was i n s t a l l e d  by ETPM 1601. N o  fur- 

t h e r  f i f t i n g  was performed b e f o r e  March l a t h ,  1977 

when barge  ETPM 1601 l i f t e d  o f f  t h e  r e s t  of t h e  

temporary modules and a week l a t e r  i n s t a l l e d  t h e  per- 

menent module A and t h e  he l ideck .  

8. Miscellaneous 

When it was decided t o  s k i d  t h e  c r ane  s u b s t r u c t u r e  module 

i n s t e a d  o f  l i f t i n g  it o f f  QP, i t  was necessary t o  c u t  

o f f  t h e  b r idqe  l and in9  on QP f a c i n g  T P 1 .  A f t e r  comple- 

t i o n  of t h e  sk idd ing  t h e  b r i d g e  land ing  was welded back 

i n  p o s i t i o n  aga in ,  i n spec t ed  and accepted according 

t o  A S m  V I I I .  Walkways, h a n d r a i l ,  c o n t a i n e r  p l a t fo rm 

and l a d d e r s  were i n s t a l l e d .  General  c l e a n  up and re- 
moving o f  temporary s t r u c t u r e s  and a t tachments  were 
done. Magnetic p a r t i c l e  examination was c a r r i e d  o u t  

t o  t h e  s a t i s f a e t i o n  of t h e  f i e l d  DnV-surveyor. A l l  

ex-posed a r e a  and f i e ldwe lds  were Sandblas ted and pa in t ed .  

Boatbumpers were i n s t a l l e d  according t o  drawings. 

Boatlanding i s  a t  p r e s e n t  n o t  i n s t a l l e d .  

Det norske Writas 
Industrial and Offshore Division 
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The antennamast i s  i n s t a l l e d .  Where nothing e l s e  is 

specified, t h e  o f f shore  inspect ion  by DnV-surveyors 

i s  carr ied  out in accordance with: 

Det norske Veritas 
Industrial and Offshore Division 

ASME section V and V I I I  

I '  

ELF-NORGE FRlGG FIELD 

FIXED OFFSHOFtE STRUCTURES 

FABRICATION SPECIFICATION REVISION 2 

ELF-NORGE FRIGG FIELD 

QUARTER PLATFORM 

INSTALLATION PROCEDURE REVISION 1 
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A P P E N D I X  

-W D,V + 
1. ,Telex and welding procedure 

2 .  NDT reports from clean up 

3 .  Surveyors' reports.  

Det norske \/eritas 
Industrial and Offshore Division 0 
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3 . 5  S~ecia l ,sn lncte ! -~nr io_dIc~rs~~1: t~  

P e r i o d i c  r e p o r t s  con ta ih inq  s i g n i f i c a n t  a s n e c t s  o f  

the  work and i n s t a l l a t i o n  which has  been c a r r i e d  o u t  

are included.  

Accident which have occured a r e  marked wi th  red  l i n e s  

a s  are important  points concerninn f u t u r e  in -se rv ice-  

i n spec t ion .  

Det norske lkritas 
Industrial and Offshore Division 
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F R I G G  F I E L D  

Perioden 22.7 - 5.8. 1975 
! 

0 r d k  n r .  92 14 36 

F r i g g  F i e l d  - Phase i/QP 

Arbeid u t f m r t  i perioden: ' ,  

Buoyancy tanks  no. A1.2, A2,2, A2,Z. 81.2, 62.2 e r  f j e r n e t .  
I t  

I ' ?Llee~-ree~!~-e3-~-09-BL-e~-ii?rne!. 

!heLL-i-fnrbindnLse-medda~!!~~fo-rfLx?t1!!9~ 
E t  g l i p p  ved en a n k e r f o r f l y t n l n g  g jo rde  a t  en ankerwire hengta ssg opp 
I legg A Z .  Se ved lag te  sk isse.  Her b l e  b r u k t  be t yde l i ge  k r e f t e r ,  ca. 
1d00 amper pb ankerspi  l lmotor, h0y gear, samt slepebatens trekk-kraf?.  
U t  f r a  d e t t e  y t r e t  j e g  mnske om inspeks jon av denne leggen f o r d  f s  
k l a r g j o r t  hvor  ankerwiren hadde hengt seg opp og om noen s k a d e v a r  b l l t t  , 
g j o r t .  Forplvr lg m3t-b wi ren k u t t e s  f o r  a t  v i  s k u l l e  f ? ~  anker og w i re  om- 
bord. - E t t e r  e t  W t e  mellom DB-2Z1s super in tendant ,  E l f ' s  representan t  
Touche), f i r e  mann f r a  Ubbtkompan i e t  l  n tersub og meg, b l e de t  bestemt a t  
lnspeksjonen skul  l e  f o re taes  f r a  deres Ubdt, samt a t  evenluel  i e  skader 
s k u l l e  video-tapes. 
Resu l t a te t  av in'speksjonen v i s t e  a t  a l t  va r  Torden. Det kunne kun rapport-"  
eres om noen blanke o v e r f l a t e s t r i p e r  ved A2: 242 og A2$ 302. Det e r  da 
sansynel ig  a t r w l r e n  hengte seg opp i @ r e f e s t e / s j a k k e l p a r t i e t  ved A2I242. 
lnspeksjonen vis ' re og a t  samt l ige gu ider  p i  A2 va r  ok. 

B- 

------- Pr imr-ei ----------- l e 52.2 f e r l  ig_ dreve t  u ten , j e t t I ggL  

P r i m r - p i l e  82.2 e r  d reve t  t i l  57' unpler mud-line. En kopl av " P i l t n g  
D r i v i n g  Recordff e r  l a g t  ved. Her md nevnes a t  f o l  lowersystemet burde v ~ r t  

, ca .  10' lengre f o r  3 l e t t e t  d r l v i ngen  mot s l u t t e n  s l i k  a t  man hadde s luppet  
8 komme I k o n f l  ikt. med False Rotary fab le.  

I forbi 'ndelse med demonterlngen av d isse,  som v i  l l e  henge seg opp i 
gu ide r  og braclngen, b l e  de t  b r u k t  endel k r a f t  ved h j e l p  av k raner  og I 
t o  v i n s j e r .  Pi spmrsm%l ti l dykkersuperintendant,  b l e  d e t  g j o r t  k l a r t  
a+ de i k k q  kunne rappor te re  noen skade i d lsse  a k t u e l l e  omrddene. En 
i d e  f o r  e w e r t i d e n  v i l l e  kansje vz re  5 montere en innordnlng s l  i k  a t  
d l sse  s j ak lene  l e t t e r e  kunne %pries, even tue l t  ogs% f r a  ove r f l a ten .  

False Rotary t a b l e  f l y t t e t  t i l  61.2, k l a r t  f o r  p i l i n g .  

Bergen, 19. august 1975 





F R l G G  F I E L D  
l 

,Ordre nr. 92 14 36 

Perioden j9.8. - 2.10. 1975 

l 

Arbeid u t f 0 r t  i perioden. 

I 
Det b l e  f p r e t a t t  prosedyreprmve i 2 G pos is jon  pB 2" p la te ,  s t 8 l k v a l l t e t  
5 t  52-3N, forvarmlng 1500C under svels lng.  

Maln p i l e  A2.1 og 82.1 b l e  drevet  ned t i t  foreskreven dybde. 

l '-' l Under liirin; av mainp i le  82.1 m k  wirane s l i k  a t  p i l e n  rned fo l lowerne f l k k  
e t  f r i t t  f a l l  pd 8-12' med den fmlge a t  p f l e n  pene t re r te  12 '+ 

Det b l e  f o r e t a t t  en n i v i  l e r l n g  toppen av hor isonta lene pd e l+20 t ,  se 
, vedlegg. 11 

Main p i l e  A2.I b l e  grautet .  Det var  anskaf fe t  ny semen+ og vekten -av grau? 
for pumpen va r  15,4-15,2-1$,4-15,2-15,3 og 15,6 I b ~ / ~ a l l o n s  p% Peturen. 

l  
Da de t  skul l e  s i  rkul,eres sJ0vann p3 malli-pi l e  A1.2 fmr g rau t l ng  v i s t e  .det seg 
a t  g r a u t i n g l  i n j e n  var  . t e t t .  Denne b l e  Trykket  med 1500 p s i .  En f l y t t e t  ss 
over t i  l r e t u r l  i n j e n  som ogsd v i s t e  sag 1 vere t e t t .  Det b l e  opp lys t  ombord 
a t  en t l d l l g e r e  hadde prmvet d graute denne p i l en ,  men a t  en i k ke  kunne f 8  
opp vekten t i l  15,O lbs/gal Ion p3 grauten sd en hadde s l u t t e t  d pumpe og 
begynt B s i r k u l e r e  sjmvann i n n t i  l  re tu ren synest d vaere renT.sJ0vann. 

. . l 
7 

a 

Bergen, 12. september 1975, 



Q-PLATTFORM 
I 

l 

I 

Arbeid u t f m r t  i perioden 14.10, - 28.10.75 

I '  Ved ankomst ombard I DB 22, b l e .  de t  opp lys t  a t  ETPM 1601 skul l e  
over ta '  arbei  det' med I0fti.ngen av d r  l l  l i ngsuts ty re t  p3 QV. 

Da ETPM 1601 ikke hadda godkjente sveisere ombord, b l e  DB 22 1199- 
l 

ende ved QP tll leggene var f e r d l g  sveist far  bargen f o r l o t  QP. 

Mater ia l lek teren b l e  t aue t  t i l  Stavanger, og ETPM 1601 g i k k  et*er 
f o r  sd d t a  "sub-struckture d r i l l i n g  modul" ombord. I 

'I 

l- 
ETPM 1601 ankret  sb opp ved QP, og l m f t e t  'lsub-struckture, s t i f f -  
leg crane" opp p3 QP. Denne enheten b l e  s a t t  opp 5 - 6 ft. f o r  
l ang t  rnot A 2, siden over legg A 2 - B 2. 

II 

Ved t i lbakekomst t i  l QP, b l e  denne enheten l o f t e t  p& plass over A 1 
og B I leggene. 

v 

l 
Ul+ ra l ydkon t ro l l  av leggene, b l e  ikke  u t t o r t ,  da rengJoringen ikke  

)I 

.war fe rd ig .  

Unckr arbe id  med k u t t i n g  av s jo fes tene f o r  " s t i  f f - l e g  crane" enheten 
ombord pd barge 258, t l p p e t  denne enheten over, og skadat en d r i l l -  
ingsenhet. De-t oppstod en del skader p5 begge enhetene, og d lsse 

I 

Bergen, 3. november 1975 

s,kadene m8 repareres far u t s f y r e t  i g j e n  e r  operasjonsklarf .  

A. Dahlberg 



FRIGG FIELD PHASE I 

I ! Perloden 17.2.76 - 24.2.76 
l 

Ordre ny. 601436 
, '  

"Blue Whale" 
\ 

I 

l 
Arbeld u t f m r t  I perloden 

I 
m "Blue Whale" I: nesten he Ie  t t d e n  f o r  anker ved QP, og a l t  b l e  g j o r t  

k l a r t  t j l  1 0 f t I n g  av s t l f f l e g  krane. 

Smndag 22.2. b l e s t e  d e t  opp tll s t y r k e  10-11 med tung s j0 .  "Blue Whale1' I 
I d  da med 8 anker ul'e ved QP. 

KI .  1800 23.2. b l e  sls-te av de 8 ankerwlrene k u t t e t ,  og v1 f o r l o t  Fr lgg-  
f e l t e t .  

1 
Undertegnede r e l s t e  tll Bergen 24.2. 

'I 

Bergen, 4.  mars 1976 

h- 

,I 
: - '  , ,,;:/tl/>pp '. 

' ,  S. .L -1' . S  A. Dahl berg 
I 

Mandag 23.2. ca. k l .  0830 fa1  It bornmen pd s t i f f  l e g  kranen ned og b l e  
hengende ove r  s k u t e ~ l d e n ~  KI. 1051 b l e  bargen J r u f f e t  av ekstreme 
bmlger som fo rd rsake t  24 r u t  l i n g  1 1  I I BB og 44 tl l styrebord.  De t te  
f o r a r s a k e t  a t  bommen p% 2000 fans American kranen s t e t  ~ l r e r  og I 0 f t e -  
mrer, p i  s l l f f l e g  kranen, mens bornmen g l k k  1 s joen pd s t y rbo rd  s lde.  

ved l egg 





l Ordre nr. 60 14 36 

Perioden 16.6. - 2 9 . 6 .  1976 
l 

INSERT PILE: 
P 

Insert pile B 1-2 ble installert. Sveisene 100% ultralyd- 
og magnetpulverkontrollert. 
Kontrollrapporter fglger vedlagt. 

I iVed gverste butt-skjgt p i  insert pile (IP2B - IP3) var der 
en saksing i fugen p3 7-8 nun over store deler av r@rets 
omkrets. IP2B hadde for liten diameter. 
For 3 bate p& denne saksingen, ble det sveist pile gssveis 

Se vedlagte skisse samt foto. 
X p i  IP2B,fra nedre fugekant, og ca. 1" nedover r@re . 

1 
Berg,en, 20. juli 19!76 

' Erling Hakvdg 







l 

FRIGG FEEID PHASE 1 

1.1. net ble konstatert lekkasje i rockwell-koblingene p5 mnductorene l ; - e n ~ r e t ~ s j ~ M ; 1 ~ ~ a v ~ e d p O l l e n .  

W bie h d d t  $ et akseptabalt nid over sj@niviet under boringen 
p.g.a, lekkasjene sari c& ble observert Pra ub5t. I 

1.2. Da conductorene skulle kobles fm hovedpelen nr istet  de verk&tr ned 
i hullet. J3ette ble 5iske.t opp, m en 7" r@r, ca. 10 fot lam ble 
liggmde igjen p% butmen av hullet. 

1 .3 ,  Sveisjngen av pelen gikk greitt, bortsett f ra at 2et fpk en del t i d  
, H £A skj@tene tilpasset. Se vedlagte NDT rapporbr. 

1.4. Insert pilen ble senket ned i hullet md rrmd sirkulert foran enden. 

Insert pilen stomt ca. 94 fot over W .  design &bde, (se pkt. L. 2. ) , 
hwr den bLe camtert. 

1.5. Under swing av insert pilen var det pmblerrer 5 holde oppe m- \ 

vekten p3 diacermil caenten scm ble b a t .  

Pelen ble sWpt i to s e g .  I 

I 

2 .l. Her var det pg& lekkas jer i rockwell-koblhpne. Dette ble ogsz h- I . 
kreftet ved hjelp av a t .  

2.2. Det var ingen S-idle problemer sveisingen. 

2.3. Insert pilen ble &'c, scm beskreyet: i pkt. 1.4. Pelen ble hevet 
ca 2 ft. f$r caenterhg. 



2.4. Pelen ble cemntert i to steg mad diacsmil m t  og ble st3- 
ende ca. 0,5 fot under maks. design @We. 

3.0. Insert pile A 12 ! 

3.1. Etter'boring ind sj- scnn s i r k u l a s j o ~ m  n e d t i l  ca. 2 ft. 
qver enden av hovedpelen ble det skifket over til nud. Da erden 
av hovedplen var passe* m 4  ca. 3 ft. ,  sank md niv3et flu* 
lig rueget raskt. 

I ~ ~ p k s j o n  i;ekreftet lekkasjer i & l l - ~ l i ~ & ,  uteri 
at disse kurrne sies d vme d stor. a t  disse k m  m bdkm 
til otR!mEvnte rrrud tap. l 

kt var ikke r d i g  i koll~tatere can rrmd km opp h g s  hovsdplen 
I '  e l lerqjenncan~j&mmr p.g.a. pr~opelleren forstyrretsj-, 

cq d kcen ned fra lekkasjene i mzkwell-koblingene. 

Det ble b a t  "lost cirkulation" m'ceri& i mud under s s t e n  av 
I 

boringen, cg mud niv$& ble holdt sb mr sj@nMet scm md.ig. 
/I 

Til t rosh for det-te ble det mist& en deliwd i hullet. 

3.2. Sveigingen av f-te sveis insert pile ble *t da jeg for 
lo t  p l a t t f o m .  

'I 
4.0. Svhishq 

4.1. kgen amen sveising enn p8 insert pile ble utf0L-t i p e r m .  

4.2. hsedyrep@ve ble sveist for K - f u g e  i fohindelse m d  sveishg av, 
savere p3 suppkt-frarre f#r skidding av arbeidsmduler. 

I 



! M G G  FIELD - PHASE I 
E'LATIwm: QP 

PZa)SJEKT:NR.: 601436 ?Fb 
m: 21. august: - 7. september 19& 

I perioden er flyttinyen av d for installere insert-pile 

ved A 2 og B 2 leggene fullf@rt. 
l 

I 

Drilling av insert B 21 mt. 

Drilling ved + 639 feet (fra false rotory table) fi grunn 
av lekhsje langs main-pile. En -plugg ble fo-t SW@ i 

hullet, mn den* forsvant uvenket ut i g m .  Videre drilling / 
&ratering ble stoppet i p+Ivente av ekspertuttdldser. 'l 

Da jeg forlot  feltet: var, for neg kjent, h'cet videre program fast- 

last. 
! 



FRIGGFIEm-PHASE1 

, Plxlmm QP 

!: PRXEKC NR. : 601436 . 
\ 

.swFmmR: A. lmiumG t 
PERIOD&: 17. NWDEER - 30. KWFN6EZ 1976 , 

._ ' 

2.1. Sveisene G kran pedestazene m var i f6lge tegn. 2098, ark 320, 
II 

detj. 4 rcv. 4, ble ultralydkantrollert, 
&t ble ikke f d a f f e t  noen rapprt dette, m kilsvei-  b l e  

fmm& 5 #re S& d5rlige i roten at de kmmr til 5 kutte t;%destalene 
l 
ned ca. 6" for 6 unnd problemer m d  spr-er. 

2.2. Toppflensene pedestalene vil b l e  maskinert ned, og sveisen sveist 

scm p3 skiase.  
l 





. . ,  
Prosjekt nr. 60 14 36 . . 

1 
.- 

,: . 
Burveyor : A; Dahlberg 'I ?, 

~eriohen. 19. januar - 8. februar 1977 
--'"f---i---l--+--------------------* 

~rbeid utfort i perioden: 

1.0. ~r~kktestini. 
I l 
l.l..Eass linjen fra broen til forbrenningsovnen testet, 

Trykket sank sakte, men'ingen lekkasjer ble.funnet. 
Se vedlegg. Komplett rapport arkivert p i  plattformen. 

12.0. Kran pedestaler. 

2.1. Disse blir forsterket rned kneplater ned rnot dekkfundamentet. , 
Fundamentsplaten vil bli sjekket med UT for utrivningsbrudd/ 
laminering. 

'I 
, i  

J 

3.1. Det ble oppdaget i perioden at isolasjon var "skrapt"-bort 
fra ledninger i kontrollromspanel. 11 

Cette medfgrer at alle ber@rte kretser m5 testes p3 nytt. 

4.0. Fjerning av temporary modul. 

4.1. ' Arbeidet rned forberedelse for lQf ting av temporary bolig- 
kvarter, stiff leg krane og stiff leg sub struktur er pb- 
begynt. I 

5.0. R@mingsvei fra helikopter h a n q h . .  tak. 

5.1. Leider ned fra helikopterdekk rnot M6A kranen kommer i veien 
for kranen. Denne ruten er lagt om med same utgangspunkt 
fra helikopter hangartaket og via komunikasyonsmasten og ned. 

Bergen, 15. februar 1977 
I 



l FRIGG FIELD - PHASE I 
1 

l SURVEYOR: A. Dahlberg 

PROSJEKT NR. : 601436 
L 

l 

Arbeid utf@rt i perioden. 

l 

1.0. P jerninq av ai.le-.f o'llowers . 
, . 

1.2. Arbeidet med fjerninp av pile-followerne qlr svzrt godt. 
1 Opprenskinqsarbeidet settes ikke iganq fqbr alt tungarbeid' 

t- er ferdig: 1 
l 

2.0. Xraner. 
l 

2.2. ~ecj~e sprekkene ble reparest. Se vedlaqte rapport. 

l 

2.3. Det ble ikke funnet sprekker i kran !46A ved visuell kontroll 
av s m e  omrbde. 

l ' 

AHddg 
A. Dahlberq 

2.1. Det ble funnet snrekker opae pb platene hvor bow-lOfte- 
syliadrene komrner inn pH kranhuset p& kran MSB. Sveisen 
inneholdt porer oq slaq. Dette var sannsynliuvis brsaken 
ti3 swrekkene. 1 



I ,  I 
! INSPECTION REPORT 

I I 
l M 

,I 
l 

Company: ' E l f  Norge A/S 

Platform: ~ ~ / ~ r i g g  
Item: Crane M6B 

I a his is t o  C e r t i f y  t h a t  t h e  undersigned surveyor 
,\ 

' 

, t o  t h i s  ' s oF ie ty  on t h e  reques t  of  Elf Norge lA/S 

. has at%ended t o  the  r e p a i r  work on c r h e  M~$/QP 
I 

on t h e i a t h  of June 1977. ... 1 I . .  
: .,i 

TWO cracks  had be+ found, one on t o p  of each 

plake f o r  boom ram. 
l 

The cracks  were' ground out  aridthe a r e a s  rewefdsd. 
l 

The r e p a i r s  a r e  considered as 
I 

s t a t e s  t h a t  no cracks  i s  

area. 'I 

6. 

The underside of l and ing  p l a t e  f o r  c r w e  pedestal 

E69 was ,v i s sua ly  inspec ted  a t  the  same time as iak 
as accessable ,  nothing was found by t h i s  inspec t ion .  

copy: 
I 

1. O ~ / Q P  

1 Saf ty   officer/^^ 
1 h $ a i n t e n a n c e / ~ ~  

L 

I 
1 Det norske ~ e r i t a s j  Hmvik. 



. , 
FRfGG FIELD - PHASE I 
pLATTPORM: PP 

. . 
l 

PkOSJEKT NR: 601436 
'l 

SURVEYOR: , A. DAHLBERG 
. , 

PERIODEN: 1 9 .  MARS - 5.  APRIL 1977 
. , 

~dbeid utfart i perioden: 
l 

l 

1.1. ,A-modulen ble l@ftet p& plass og gkiddet 1 rett posi- 

sjon med henbJikk p& sammenkobling rned B-modulen. , 

l. 

1.2. Batterirommet .l@ftet opp. 

1,3. yelikopterdekket L6ftet p& plass  og sveist ded. BGnt- 

qenkontroll av sveiser viste tilfredsstillende kvalitet. 

2.0. I Tilkobling av ferskvann DA A-modulen 
l 

I 2.1. Ovennevnte system ble sagt  d vzre trykktestet p i  land. 

Det viste seg imidlertid at tre sveiser ikke var sveist 

oq et r0r var sprukket. 
l l 

1 2.2. Ovennevnte mangler rnedierte en del vannskader p i  A- 
# 

I I modulen. 

a)  En del taQpanel Ealt ned. 

b) Vite senger og gulvtepped. 

c) Telefonsystemet ute av drift over en kort pariode. 

d) Ingen elektriske kretser eller koblingsbokser tredde 

ut av 'funks-jon, selv orn disse tildels ble kraftig 

overrislet rned ferskvann. 



3.0. "Boat bumper guides" 

3.1. Pinnene for festing av "boat bumpere" pa tre av hjflrne: 
! 

leggene er forsvunnet. 'l 

D& ser ut som de er gdtt i aveiseforbindelsen *ned 
rnot platen, men detke id nnarmere undersakes av over- 

4.1. Det satses pi 5 f& safety-, alarm- og naviqasjons sys- 

l 
, temene til A arbeide perfekt snarest. 

'I 
b. 

Bergen, 18. apr i l  1977 

A. Dahlberg 
I 



PERIODEN: 2. - 16. MAI 1977 

SURVEYOR: JAN R l U N  

P~~ NR: 601436 

I 
1. D& er utf@rt trykktest av "UWUty Water" med 20 bars abs. 

l 

I 

2. &wa 4 q i k k e r h e w e n t i l e r  for kapresmr Q 10 6 140 psi. 
l i  

3. I f@lqe W. H. er det installert feile e lektr i ske  kabler for belyaningen 

fi QP. I s m o r  EE - SVA - m 600/100W er det  installert EW 600/ 
lODW. 1 



l 

F R I G G  FIELD - PHASE I 
PLATFORM: QP 
PROSJEKT NR: 601436 

SURVEYOR: A. DAHLBERG 

PERXODEN: 19. APRIL - 4 .  MA1 1977 
I 

' 1.1. En supply bbt traff den 19. april pinnbn hvbr kaien p i  A .l :- 

A 2 skal festes. Denne pinnen stir pb vertikalen midt mell'om 

A 1 og A 2, i havflateniva. Det kunne ikke pbvises andre 
-4 

skader enn den pH pinnen og dens innfe'stningsplater. Namere' 

inspeksjon b#r foretaes av overflatedykker (Se tegn. MC DH ' 
. . 

2981 skect' 127 1 o f  3 . )  , 
, . 

h. 

"Fire p p p  dieselday=tankn 2.0. ------ --h-- 

. . 
l S ,  

2 .l. Ovennevnte ,tank er isolert med en isolas jon av ~Bjent merke' . ' 

I 1 ' 
. . 

som smelter lett, og m& ansees sbm brannfarlis. 

3.0. Generelt -------- . . 
:, . , 

. . . J  

: 3.1 Det arbeides pd alle systemer for d f3 de oherative. ~e1.i-..: ".. r: I . .  ,.. 
. . 

kopterdekket brukes som lagringsplass inntil videre. . _ : .  

. . .  
. . .  

. , 

3.2. For~l@piq er ikkemye utfert av det som er nevnt i survey . :', 
rapport fra 24. og 25. januar 1977. 

Bergen, 9. mai 1977 , 



. . . .  . . . . 

16.54 
16192b v e r i t  n 
33386 e L f  n 

K O r l  TIL 

s tavanger  4/10/77 
t e L e x  no: 1531h j u  --p 

cc: qp a t t :  f i e l d  s u p e r i n t e n d e n t  
i n t . cc :  d e  s a i n t  palais/bergsaker/~assail~~/monnier/se~ne~/~rinde/ 

n y s t o d  

~ f rom: e l f  a q u l t a i n e  n o r g e  a/s s tavanger  

s u b j e c t :  f r i g g  PreLd qp r e p o r t i n g  o f  damage. 

l 
a cco rd i ng  t o  o f f s h o r e  no t i ce s  n o  29 requ i rement ,  pLeaso b e - i n f o r m e d  

. ., 

t h a t  on 2nd October 1977 a t  10 o 'c lock g.&, t h e  suppLy boat  
*'seaway j u r a ' '  bumped up a g a i n s t  t h e  southwest  Leg of t h e  

GIP jacket. 
. ~ 

..-- , - t h e  boar: bumper was damaged. and needs t o  be repa i red .  t h e  , m 

upper  connec t i on  w i t h  t h e  Leg o f  t h e  j acke t  is broken. 
t h e r e  i s  n o  damage t o  t h e  jacke t .  

r e g a r d s  

h. Lye 



P R I G G  FIELD - PHASE I 
PLATTFORM : QP 

PROSJEXT NX: 601436 

SURVEYOR : AKSEL DAHLBERG 

PERIODEN : 16 , l I . -23 .11 .77  

Arbeid u t f g r t  i p e r i o d e n :  

1.0. ~ i s t  o f  c o n d i t i o n  2/1977 

1.1. Ffi lgende p u n k t e r  f u n n e t  i o r d e n :  I 

C10, ~ 1 1 ,  C13, C14, C24 03 D6.1. 

1 .2 .  FPLgende p u n k t e r  var  ikke i o r d e n :  

c l ,  c3, C5, c12 og C23.  

Egen s u r v e y  r a p p o r t  s k r e v e t .  

2 .0 .  I n v e r t e r  room 

2.1. Tempera tu ren  i r o ~ m e t  b l i r  f o r  h ~ y .  D e t t e  n e d f 6 r e r  at 

d g r e n  til e n  h v e r  t i d  s t z r  $pen. 

D e t  b l e  av t a l t  a t  d e t  s k u l l e  m o n t e r e s  e n  v i f t e  f o r  k j a -  

l i n g  s l i k  at d o r e n  kan  h o l d e s  l u k k c t .  

2 .2 .  Det bLe o p p l y s t  a t  k j e l e r  ( a i r  c o n d i t i o n  unit) v a r  be- 

s t i l t  og a t  denne  vil b l i  i n s t a l l e r t  s n a r e s t  m u l i g .  

3 . 0 .  Boat Bumpers 

3.1.  Supply b j t e n  "Ben Vik ing"  st$tte k r a f t i g  i n o r d r e  b o a t  

bumper p3 n o r d $ s t r e  l e g  pS QP k l .  2 3 3 5  den 23.11.  

Dette m e d f a r t e  a t  boatbumperen l b s n e t ,  n e n  b l e  hengende .  

' J a n  S u l e n  
i sen. s u r v e y o r  s u r v e y o r  
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- 
3 . 6  Damapes ----A-------------------- and rhishans during-and after installation 

In the followinq fiqures those parts of the structure 

which have been subjected to accidental loadings are 

marked with a red ring ( 1 .  
Tn general these areas have been renaired when found 

neqessary. 

Eg. the launch framing/horizontal framinq which were 

damaqed durinq onshore loadout were repaired by grouting 

of the damaged part of the member, a method which DnV 

considers satisfactory. 

(telex no. 1907 2 2 . 7 , 7 5  lah/uwH/janb). 

INDEX 

1.' Collosion between suqply ship ("Stad Breeze") and 

jacket, 17.10.76. 

Result: No visual damaqe. 

2. Accident with anker-wire, end of July 1975. 

Result: Surface stripes. 

3. Collosion between suvnly ship and jacket, 

19.4.77. 

Result: local damaqe. 
4 ,  Misalignment of slipways during loadout onshore of 

jacket at UIE, June 1975. 

Result: Distortion of launchinqs/horizontaL 

f raminq. 

5. Colli'sion between supply ship (seaway Jura) and 

southwest leg of jacket, 2.11.77. 

Result: Boat bumper damaged, upper connection with 

the jacket broken. No visual damaqe to 

jacket. 

6. Collision between supply ship (Ben Viking) and 

boatbumper at northeast leq of RP Jacket, 23.11.77. 

Result: Boat bumper collapsed. 

Det norske Writas 
Industrial and Offshore Division 
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4 .  S U f - W R Y  OF SPECIAL AREAS FOR FUTURE INSPECTION 

4 .l Jackai 

The fo l lowing  Eiqures  p o i n t  o u t  t h o s e  a reas / i t ems  

which based on des ign  assumptions and Dnl?'s i n s p e c t i o n  

dur ing  f a b r i c a t i o n  and i n s t a l l a t i o n  a r e  cans idered  

impor tan t  f o r  f u t u r e  i n s p e c t i o n  

- The f i n a l  survey has  shown t h a t  t h e  wate r  dep th  i s  

less than  o r i g i n a l l y  assumdd f o r  t h e  c o r r o s i o n  al lowance 

i n  t h e  s p l a s h  zone ( i .e .  m" 1 0 0  m i n s t e a d  of 1 0 4  m 

a s  assumed). 

S p e c i a l  a t t e n t i o n  has t o  be a a i d  to n o s s i b l e  co r ros ion  

i n  t h i s  area*! 

- The marine growth assumed f o r  QP is an i n c r e a s e  i n  
member diameter  from e1.+3.5 t o  -13 m from . F Y L , w i t h  no 

i n c r e a s e  i n  hydrodynamic load c o e f f i c i e n t s  for  t h i s  a r e a  

(see ch.1.4.511t should be  confirmed by r e q u l a r  survey 

t h a t  t h e  marine qrowth do n o t  exceed t h e  assumed va lues .  

- The areas exposed t o  impact loads  From boa t s  a s  r e p o r t e d  

i n  chapter 3 . 6  should be c a r e f u l l y  inspec ted ,  e s p e c i a l l y  

t h e  welds a t t a c h i n g  boa t  l and ings  add barqe  bumpers. 

- The f o u r  r e p a i r e d  launch t r u s s  nodes ( chap te r  2.81 should 

be  occaslonaLLy inspec ted .  

- The butt weld a t  bo th  ends of t h e  c o n i c a l  s e c t i o n  on t h e  

main 1 9 s  ( e l .  -72720 'and el .  -69975 ) should b e  inspec ted .  

- The shea r  p l a t e s  t r a n s f e r i n 7  t h e  loads  from t h e  j acke t  

co rne r  l e g s  i n t o  t h e  p i l e s  a r e  h igh ly  s t r e s s e d  i n  t h e  

upper and Lower 5 . 0  m reg ion .  The void enclosed by t h e  

shea r  p l a t e s ,  t h e  co rne r  l e g  and t h e  p i l e  s l e e v e  i s  

Det norske Veritas 
Industrial and Offshore Division 
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also f i l l e d  w i th  sea water. Although water  i s  

t h e o r e t i c a l l y  prevented from c i r c u l a t i n n  in /ou t  

it i s  considered e s s e n t i a l  t h a t  t h e  t h i ckness  of t h e s e  

p l a t e s  be r e q u l a r e l y  measured. I t  i s  a l s o  impor tan t  

t h a t  t h e  weld between t h e  shear  p l a t e s  and p i l e  s l e e v e  

a s  well a s  between shea r  p l a t e s  and c o r n e r  l e n s  b e  

r egu la re l r  inspec ted  i n  t h e  upper and lower 5 m l eng ths .  

For t h e  d i scont inuous  s h e a r  p l a t e s  a t  b o t t l e  B 1 ,  t h e  

weld between t h e  s h e a r  p l a t e  p i e c e s  a t  t h e  s t i f f e n e r s  

should a l s o  be inspec ted ,  

Det norske Veritas 
Industrial and Offshore Division 

- Genera l ly ,  t h e  j o i n t s  between t h e  h o r i z o n t a l  b r ac inqs  

and t h e  main l e g s  a t  mudline i s  h i ~ h l y  s t r e s s e d .  

Tn a d d i t i o n  may any i r x e g u l a r i t y , l n  t h e  modell ing of t h e  

p i l e s  i n  t h e  computer c a l c u l a t i o n s  q r e a t l y  e f f e c t  t h e  

stress l a r e l  i n  t h e s e  j o i n t s .  Thus t h o s e  j o i n t s  should 

be  inspec ted  accord ing ly .  

- A l l  of t h e  h iqh ly  s t r e s s e d  jointsfmernbers marked wi th  

Q should b e  inspec ted .  

- A scour  dep th  of 2 .0  m have been assumed i n  t h e  

c a l c u l a t i o n s  of p i l e s .  I t  s h o u h  recrulary confirmed 

t h a t  t h i s  v a l u e  i s  n o t  exceeded. 

4.2 Support  frame -- -----m--- 

- The f i e l d  welds between jacke t  and suppor t  frame shauld 

be  inspec ted .  

- Axeas on t o p  of t h e  suppor t  frame where t h e  s u ~ p o r t  

l oads  from module 21 and B i s  t r a n s f e r r e d  Anto t h e  

s t r u c t u r e  i s  l o c a l l y  h iyh ly  s t r e s s e d  and should be  

inspec ted  accord lnq ly .  
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- The e x t e r n a l  s t i f f e n e r  on t h e  members i n  t h e  suppor t  

frame r e f e r r e d  t o  i n  ch.  2.0 d should be  r e q u l a r l y  

inspec ted .  

- The al lovrable l oads  on t h e  a d d i t i o n a l  storqre a r e a s  

i n s k a l l e d  i n  t h e  suppor t  frame should be c l e a r l y  

marked. 

- The b r i d g e  land ing  w a s  c u t t e d  o f f  qnd welded On ana in  

o f f s h o r e .  A 1 1  f i e l d  welds should b e  r e q u l a r l y  inspec ted .  

- I n  o rde r  t o  suppor t  buoyancy t a n k s a n d  later on gu ide  

t h e  p i l e s ,  p i l e  gu ides  were i n s t a l l e d  around each 

c o r n e r  1- on e l e v a t i o n  + 6lQO and + 21500. 

These p i l e s  gu ides  have been removed o f f s h o r e ,  bu t  i n  

o r d e r  t o  a s c e r t a i n  t h a t  no cracks develop a t  t h e s e  

l o c a t i o n s ,  r e g u l a r  i n s p e c t i o n s  should be conducted i n  

an  i n i t i a l  phase. 

4 . 3  Modules - - - - - - - 

The i n s p e c t i o n  Q£ t h e  l i v i n g  modules should be  concen t r a t ed  

on t h o s e  a r e a s  suppor t inq  o t h e r  s t r u c t u r e s  l i k e  c r anes ,  

microwave lower and hanger. The s u b s t r u c t u r e  beams 

f o r  t h o s e  s t r u c t u r e  should be c a r e f u l l y  i n spec t ed ,  a s  they  

a l s o  &e h igh ly  s t r e s s e d .  T h i s  apply a l s o  f o r  t h e  j o i n t s  i n  

which t h o s e  beams i n t e r s e c t .  

Det norske Writas 
Industrial and Offshore Division 
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4 . 4  Br idge QP - TPI -- ------- 

F i e l d  observa t ion  o f  t h e  dynamic behaviour of t h e  b r i d q e  

should be  conducted,  and i f  l a r q e  v i b r a t i o n s  occur  dur ing  

any s p e c i a l  environmental. a c t i o n  t h i s  should b e  r e p o r t e d  

immediately and a c t i o n s  f o r  p revent fng  those v i b r a t i o n s  

taken. .  

C a r e f u l l  i n spec t ion  of t h e  b r i d q e  suppor t  on pp should be 

conducted due t o  t h e  erroneous f i x a t i o n  a q a i n s t  r o t a t i o n s  

as  expla ined  i n  ch.  2 . 3 .  

4 . 5  Microwave tower 

The suppor t  of  t h e  tower i s  the most c r i t i c a l  area and 

should t h u s  be  i n spec t ed  accord ing ly .  I n  s d d i t i o n  recrular 

control.  of a l l  t h e  b o l t s  i n  t h e  tower should b e  conducted,  

Det norske Veritas 
Industrial and Offshore Division 
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Skog~t~stmeen 25 - PO Box 720 - N-4001 Sluvnrlgr~-, Norwily 
Trl.: S l  X 3  7000- Fax.: 51 83 X i  X3 -Uircklc l i~x. :  51 K372 52 

Statoil 
4035 STAVANGEK 

Att.: Jan Olav Berge /Tor Alm Elf Petroleum Norge NS. 

Your ref.: 

! i " '  ' 'l.,!. ., ;&q .[ , ,  " . . l ' /  1 t I .S.!?. 15- 5 m 

HYPERBARIC WELDING AND DIVING SEKVICESI CQNTING~NCV ............. 
I ) 

CONTRACT NO.: C-215001 1 

. . . . . . . . . . . . . . . . . .  SUB.JECT: Nnrsk Hydro 1 Elf IMR. 1998. 1 .  .....-... .,-m 

1 n 3 
. . . . . .  1 . .  Dear Sir. L 7 

. . . . . . . . . ~  4 
i 

X 
. .  .................... During year1 y inspcction programs various volumcs of reference material/has been i. 

!. r accumulated by the SCS inspection cngineers. 2 . .......... ......... # 
l ! 

In order to havc this material available l'or futurc offshore projects it was aecid8d to tr-hk-. ..'. 
the storage responsibility to one of Elf's sub sea enginccrs, Trond llansen. 

Thc following is a list or the refcrcncc material transmitted back to Elf; 

1. Drawing Dossier fur Frigg, North East Frigg and IIeimdal fields. m A3 copies). 

2. DFI Resumc for UP. Produced by DNV. 

3. UP Sub sea as built file, volumc 1. 

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

S. UFI Resume Hcimdal Jacket, volume 1 .  

h. Hcimdal, In-service Inspection Systcm Manual. Volume 3, chapter 5 - Slructurcs, Kisers 
& Piplincs. 

7. DP2, In-Scrvicc Inspection System. Volume 5 ,  chaptcr S - Structures and Risers. 

Yours Faithfully 
for S'l'OL'r-ROCKWATER JOINT VENTURE 

David Cooke 
Project Manager 

E & I ~  isscrsen 
Tnlervention Tcan~ leader. 


