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1.0 INTRODUCTION

This report deals with the design, fabrication and installa-
tion of the Permanent Production Modules and Pancakes which
are located on the fixed offshore structures: )
Treatment ahd COmpressor.ﬁlatfcrm nao. 2 (TCP2) on the Frigg
Field,

The related control and inspection activities carried out by
Det neorske Veritas, on behalf of Norwegian Petroleum Directo-

rate is explained.

"Avtale mellom Statens Oljedirektorat {OD) og Det norske
Veritas (DnVvV)" of October 1974 forms the basis for the
control and inspection activities performed by DnV. The scopea
of these activities are further laid down in "Scope of Work
for Control and Inspection of Fixed Offshore Platform TCP2Z -
Frigg Field on behalf of Norweglan Petroleum Directorate”
dated January l4th, 1977.

Both the above referenced documents are attached in Appendix
1l to this report.

This report which, as mentioned above, covers only the struc-

tural parts of the Permanent Modules and Pancakes. The Steel

Bupport Frame will be delt with in a seperate report,

wWith reference to the above "Scope of work" only one re-
commendation remains to bhe given by DnV for NPD-approval for

TCP 2, namely:

7. Approval for platform to be taken into use of hydro-

carbon production.
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Based on results from DnV inspection of ocffshore works
presently going on, such recommendation and approval will
be given by DnV/NPD in 1978.

The prasent report contains the most essehtial information
with respect to the design, fabrication and installation of
the platform as well as the premises upon which these
activities are based. For further details reference is made

£o the appropriate documents referred to in the following.

The aim of the DFI-resumé& is also to establish a basis for

planning inservice inspection programs in order to:

- maintain the NPD-approval in the operation phase of the
platform

- provide assurance to ELf that platform will perform

safely in the operation phase

DFI~-resumés for TCP 2 Concrete Structure asg well as Gas

Riser Pipes will he prepared separately by DnV.




Report No. Det norske Veritas Page No.
Industrial and Offshore Division 5
2.0 GENERAL DESCRIPTION
i) Structure Description.

The four Production Modules 01, 02, 03 and 04 are

located on top of the Steel Support Frame as shown on
ehcloéed drawings. Tﬁe modules are supportedlon four
supports each, along longitudinal truss rows E and G

between transverse truss rows 4 and 8.

Eroduction Pancakes 05, 06, 07, 08, 09, 11, 12, 13 to-
gether with pipe support frome 1 and 2 are located on
the cellar deck supportaed by cantilevers extending out
from the lower truss chords.

{(8ee figures, Appendix No. 2).

In the future, compressor modules will be placed on
the free space upon the main deck and in cellar deck
area. These modules and pancakes are not considered in
this report. The modules of compressor phase I will be
installed in 19280, while phasgse II will be installed
1985.

The deck structure which supports the modules and pan-
cakes is an open type frame or a truss structure, Most
of the cellar deck is therefore an open area {(all pan-
cakes, except 08 and part of 09 and 13).

The enclosed areas are the generator module 08, the in-
strument interface room, the switchgear room, battery
room and air conditioning room. The fire pumps adjacent
to column 1 and 5 are also enclosed with walls of A60O
standard. |

The entire cellar deck area is enclosed with corrugated
sheeting. The sheeting has opening on top and bottom

to allow natural ventilation. Sheeting around column

3 has no such copening.
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ii)

iii)

The roof is open with the exception of the area covered
by the four modules 01, 02, 03 and 04. '

The modules 01, 02, 03 and 04 placed upon éhe main deck,
is one copen room containing process equipment. The
modules which also are truss structures are enclosed with
corrugated sheeting on the sides and steel roof and
floor. An opening of .63 m at the top and .15 m on the
hottom of the sheeting allows natural ventilation of
the area. In modules 04 is also an enclosed workshep

ared.

The upper deck 1is a completely open deck with only
corrugated sheeting as wind shield. In addition the

Gloycol Regeneration Units are enclosed with fire walls.

Cranes.

Two MKE0 pedestal cranes are located on the outside of
the 01 and 04 modules raspectively.

{For general layvout see figures in Appendix Z2).

Process Description.

wet Natural Gas arrives on TCPZ via 2 x 26" subsealines.
It is then processed in any 2 of 3 parallel streams,

the third stream acting as a "stand-by". In each stream,
the gas passes through a Free Water Kncck Out Separator
CVl, which separates gas and free condensed liquid ox
slugs (from the subsea-lines); then it is scrubbed with
triethyvlene glvcol in Contactor CVZ, from which it
passes through a pressure reset flow control scheme;

the three dry gas streams then combine into a Scottish
sales gas header prior to leaving TCP2 via a 32" subsea-
line to Scotland. Each Contactor is provided with high
purity glveel from a "Glycol Regenration Unit" Ql. This
unit removes water, hydrocarbon liguid and gas from

impure glycol received from the contactor.
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Condensate received from DP2 via a 4" subsea-line, and
condensate/water from V1 are treatad to decrease water
content before being injected into the 2-phase flow 32"
gas line. Storage of this condensate will be possible
on the TCPZ Platform by means ©of a concrete storage
ténk,'bf 1400 to 1600 m3 capacity, installed inside the
concrete caisson in cell No. 5 (below column No. 5).
Facilities provided for burning the gas condensate (if
needed) on the TCPZ2 Platform via the future condensate
burner booms CM.10.

Other facilities provided are:

a) Fuel gas exchanger CE4 and Scrubbker V6, providing
gas for electrical generator turbines and cther
users.

b) L.P. vent system and scrubber CV7.

o) H.P. relief system, complete with scrubber (V8.

This is connected to the Treatment Platform No. 1
(TPl) H.P. relief system which has a flare stack
located 1500 ft. away from TPL.

d) Mathanol Storage and pumps for injection into
Scottish sales gas subsea-line if hydrate formation
becomes a problem,

e) General utility system - diesel, glycol, etec.

Process monitoring of TCP2, like all other platforms in

the Frigg Field is effected on the Quarters Platiorm
(QP) .

The dehydration facilities on TCP2 are identical to
those on TP1l. Although the two platforms are independent-
ly process-wise, various cross-over lines do exist, in

particular:
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a) Inlet wet gas risers
) Cutlet dry gas headers

) Treated condensate systems.
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3.0 DESIGN RESUME

3.1 Organization

Mc Dermatt Hudson, London, were appointed by E1lf as Con-
tractor of design and fabrication of process modules and )
pancakes,

The fabrication took mainly place at Spie Batignalles =
vVigor, Orkanger from the autumn 1975.

The pancakes where lifted onto the steel support frame at
Andalsnes and the Frigg Field in the spring/summer 1977.
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3.2 Bteel Material

The following material specification were used as a basis
for construction:
- E1f Norge - Frigg Field - 1052 No. 3-145
Fixed Offshore Structures
Material Specification
Rev. 3 ~ November 1973.
together with:
- Elf Norge - Frigg Field - 1052 No. 3-620
Fixed Offshore Structures
Special Material Spec. for TPl and QP
Rev. 0., =~ November 1873.

The selection at high strength and mild steels for plates,
beams and girders were based on the akove referenced material

specification.

The designations used on drawings and typical applications
are listed in the following table:

DESIGNATION | STEEL GRADE CLASSIFICATION TYPICAL, APPLICATION
ACC, DIN 17 100 ACC. TO DNV ROLES
HS 20 | 5t 523N Primary str. steel | Main module
girders/members
Pad-eyes
Crane pedestals.
gt 37=2 Secondary str. beams and plates,

steel ladders and stairs
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The following describes the most important criteria. All
structural steel toc be made according to DIN 17100 and
modified as considered appropriate for the grade and appli-
cation., The following main modifications and supplementary
requirements to be applied for high strength steel, St 52-3N:

DESTIGNATION CHEMICAL COMPOSITION MECHANICAL PRO- PLATE S0UND-
PERTIES NEZS
HS 20 Al-killed, ~00.2<34 for t> | Level 3050
max 0.07al 50 mm
ot

max 1.60 Mo,
max 0.35 S8i,
max 0.035 P & 8 -CV transverse:

Min average 41 J
Min single 34 J

at (=y207C.
CE max{l)0.44
for © < 30 mm - Bend tests with
former 23.% t for
t = 50 mm

CE max 0.46
for £ > 30 mm - Fach mother

plate/min every
40 tons testead.

Notes (1) CE = C+Mn/6 + 85i/24 + (Cr+Mo+V) /B+ (Ni+Cu) /15
(2) RA = Reduction of area measured according to
nV recommendations, alternatively
according te IIS/IIW doc: IXF - 74 - 18.
(3) Soundness: Stahl-Eilsen Lieferbedingungen (072-69
'Ultraschall-gepriiftes Grobblech'.

General devliery conditions to be based on ASTM A6 'Standard
specification for delivery of rolled steel plates, shapes,
sheet piling and bars for structural use', as regards dimen-

sions and straightness.
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All bolts and nuts %" and smaller to be of stainless type
316 while greater to conform to ASTM A-325 and to he hot
dipped galvanized.
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3.3 Corrotion Protection

For the structural points, painting was carried out in

accordance with the following standard spec.
ELF/Norge 1052 No. 3/169 Rev. 1 March 1974.

Paintihg Specification for Steel Structures.
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3.4 Design Premises

—m i e e — — T T—

i) Module Structure

The check of all structural members has been carried
out according to the Specification of A.I1.S.C manual
(Seventh Edition} and of the API RP 2A Code (Seventh
Editicen}.

ii) Crane pedestall

The static strength of the pedestal has been designed
according to AISC manual (seventh Editicon) and the APT
RP 22 allowing for a factor of 2.0 on the ¢rane hook
load. The static strength are alsc checked according to
NS 5514,
equivalent to
- Federation Europeenne de la Manutention, Section 1
Heavy Lifting Eguipment
Rules for the Design of Hoisting Appliances
2. Edition - Decembher 1970.

The fatigue strength of crane pedestals has also be
checked according to NS 5514.
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3.4.2 Envirenmental Condition
i) Wind }
The wind loading is calculated for a three second
gust acting on the module siding with a shape factor.
The wind speed at el (+10) is taken as 62.5 m/sec.
1i) Support deflections

Due to the deflection of the support frame, under both
phases of package installation, the modules are subjected
to loading arising from their torsional stiffness.

The suppcert frame deflection used in the analysis is
taken from a study prepared by Kvarner Engineering

d.d. 3.6.76. (See Appendix 3).
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3.5 Design Calculations

Structural model

The modules are analysed as three-dimensional space frames,

using the STRUDI computer programme.

The frame comprises the twe trusses and the main and upper
deck girders of each module. The girders are modelled as
fully connected to the truss nodes into which they frame,

The deck stringers and 8 mm plate are modelled as rectangular
shear elements. The thickness of the elements 1s taken as

an average of the combined thickness of the deck plate and
the upper flange of the stringers.

The effective length factor K is taken as 0,8 for the truss

web members, in order to take account of the end [ixity.

S5tatic loading on meodulasg

The loading taken is that for the operational state of the
modules. The structural steel and piping loads have been
uniformly distributed over the module decks. In the case

of module 03, this laoding has been moved towards one truss

in order to allow for the eccentric position ¢of the centre

of gravity.

The eguipment laods have been modelled in as concentrated

loads according to the eguipment skid layout.

A contingency factor of 10% has been added to the total

module operational weights.
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Crane and wind loading on modules

Modules 01 and 04, on which the cranes are mounted, are
analysed for the most severe crane loadings combined with

the most severe wind loadings. The four crane loadings

‘analysed are as follows:

a) Maximum hook load condition. <Crane boom in plane of
truss.

b) Maximum hook load condition. Crane boom perpendicular
to plane of truss. |

c} Maximum overturning moment load condition. Crane boom
in plane of truss.

a) Maximum overturning moment load contition. Crane boom

perpendicular to plane of truss.

The wind loading is calculated for a three second gust
acting on the module siding with a shape factor of 1.5.

The wind speed at EL(+) 10m. 1s taken as 62.5 m/s. The
direction of the wind loading taken is such as te produce
the maximum leading at the module upper deck level when
combined with the crane loadings.

Wind loading on the north side of module 04 and the south
gide of module 01 has been considered. The effect of the
wind load on the west and east sides of the modules has not

been analysed. This is because the 8 mm plate on the

upper and lower decks acts to distribute the load over the

length of the module trusses and, taking account of the
increase 1in stressg allowables specified in the A,I1.5.C. code

section 1.5.6., the effect can be neglacted.,

Deflection of support frame

Due to the deflection of the support frame, under hoth
phases of package installation, the modules are subjected

to loading arising from their torsicnal stiffness.
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The support frame deflectlons used in this analysis are

taken from the study prepared by Kvaerner Engineering,

dated 3.6.76. This study is entitled "Interaction between
module 01, 02, 03, 04 and the support frame", aﬁd is enclosed
in Appendix 3.

The greater support frame deflection under the two loading

phases, live loads 1 and 2, has been used.

The additicnal deflection under storm conditions has not
been included in the module static analysis. This is
because the magnitude of the additional deflectién is such
that the increase in stress allowables specified in the
A,.I.8.C. code section 1.5.6. negatas its effect on the

module framing.

Member check and stress allowables

The check of all members is according to the specification
of the A.I.S5.C. manual (Seventh Edition}. The yield stress

of all members is taken as 48.0 ksi.

No increase in stress allowables has been taken for the
“effect of the wind loading on modules 01 and 04,

Gtress level in members

In several cases this 'membercheck' interaction ratio for
combined axial and bending stresses for the truss web member
aexceeds the value of 1.0. In these cases a manual check has
been made of the ratio. The check takes account of the fact
that the actual truss web members are shorter than the

theoretical lengths modelled in the space frame., Due to the




Report No_:

Det norske Veritas Page No.:
Industrial and Offshore Division 19

contraflexure mode of bending in these members, the reduced
length results in a reduction of maximum bhending moment.
{In the space frame model the length <f the web members is
taken from the centre line of the lower chord té that of
the upper chord. The acutal length is from the top of the

lower chord to the underside of the upper chord).

This manual check shows that in no case does the interaction

ratic for any member exceed the value of 1.0.

Module reaction wvariation due to deflection of support frame

The reaction variation at the meodule support points due to
the deflection of the support frame has been calculated

for modules 03 and 04. The variations for modules 01 and

02 may be taken as approximately equal to these for module
03 due to the similarity of the framing geometry. Module

04 is analysed separately due to the difference in geometry

caused by the inset of the sway bracing.
Due to the fixity of the module support points, the support
frame deflecticn induces both loads and moments at the

suppoert points,

The figqures below summarise the reaction variations for the

displacement of one module support peoint through 0.5 inches.

The values computed in the STRUDL analysis are scaled for
this deflection.

Maximum vertical Maximum moment
reaction variation about Z-axis for
for deflection of deflection of

0.5 inches 0.5 inches
Module 03 (01, 02
similar) 106.9 kips 2655.0 in-kips
Module 04 112.3 kips 2445,.8 in-kips
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A more detailed list of content of the important design
calculations i1g inclosed in Appendix 3.

3.5.2 Lift condition

Model of s@éée frame

The modules are analysed as three-dimensional space frames,

using the STRUDL computer programme.

The frame of each module comprises the two trusses, the main
and upper deck girders, and the sway bracing. The deck
girders are modelled as fully connected to the truss nodes
into which they frame. The shear stiffness of the & mm deck
plate 1s represented by beams spanning diagonally across
each of the module deck bavs.

The lifting slings are modelled as beams pin jeointed at the
padeye nodes. The sling angle used is for 90 ft slings. The
full length of the slings has not bheen modelled in this
analysis, and their length is cut back at approximately

6.0 m above the upper deck.

The effective length factor is taken as 0.8 for the truss

web members, in order to take account of the end fixity.

Loading on modules

In order to account for dynamic loading and unegqual
sling length, a leocad factor of 2.0 is applied to the static

l1ift conditieon loading on the modules.

The static loading is taken from revision 16 of the T.C.P. 2
equipment welght schedule. The structural steel and piping
loads have been eguitable distributed over the decks., In

the case of module 03, this loading has bheen moved towards
ona truss to allow for the eccentric position of the centre

of gravity.




Repart No,:

Det norske Veritas Page No.:
Industrial and Offshore Division 21

The aguipment loads have been modelled-in as concentrated

loads according to the skid layout.

A contingency factor of 10% has been added to the total
module static 1ift weights.

To acecount for the eccentricity of the sling line
of action at the padeyes on modules 01 and 04, the bending
moment transferred to the padeye nodes has been modelled

in the analysis.

Rotation of modules during lift

Due to the location of the Glycol contactox towers at the
and of modules 02 and 03, the centre of gravity during lift
for these modules is considerably offset from their geome-
trical centre.

The modules are to he lifted with slings of equal length, and
in the analysis for medules 02 and 03 the structure has heen
rotated so that the centre of gravity is below the hook point.

On modules 0l and 04 the cehtre of gravity during lift is
approximately at the geometrical centre and these modules

have not been rotated.

Design of padevyes

Design calculations for the padeyes on modules 0l and 04
are filed in section I of the volume "Supplement to Volumes
1 and 2, Deisgn of Modules 01 to 04", dated September 1875,

Design claculations for the padeyes and lifting straps on
medules 02 and 03 are filed in Sections IITI and V of this

volume.
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Member check and stress allowaﬁles

The check of all members is according to the specification
of the A.I.S.C. manual (Seventh Edition). The yield stress
of all members is taken as 48.0 ksi.

No increase in stress allowables, under dynamic loading,
has been taken for those module members framing into the
padeye nodes. For these members the interaction ratic for

combined axial load and bending should not exceed 1.0.

A one-third increase in stress allowables has been taken for
all module truss members, except the verticals framing into
the padeye nodes, under dynamic loading. For these members

the interaction ratio should not exceed 1.33.

The interaction ratio for all other module members 1s con-

sidered for the static 1lift condition leading.

Stress level in memhers

In several cases this 'membercheck' interaction ratio for
combined axial and bending stresses exceeds the allowed value
In these cases a manual chegck has been made of the ratio.
The check takes account of the fact that the actual truss

web members are shorter than the theoretical lengths modelled

in the space frame.

In the space frame model the length of the web members is
taken from the centre line cf the lower chord to that of the
upper chord. The acutal length is from the top of the lower
chord to the underside of the upper chord.
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The manual check shows that in no case does the interaction

ratio for any member significantly exceed the aliowed value.

3.5.3 Crane pedestal

A seperate report has been prepared by designer to study the
loading in the members of modules 01 and 04 which frame onto
the crane pedestals. The two most severe crane loading
conditions are congsidered; that of the maximum hook load
case and that of the maximum overturning moment case. In the
computer analysis the boom of the crane is modelled as a
horizontal member connected to the crane pedestal, and the
hook 1load and dead weight of the boom are imposed on this
memker. A static hook load of twice the maximum values is

taken in order to allow for "snatch" locads on the crane.

The operational loading on the modules from piping, eguipment,
and structure dead weight is taken from the volume of
calculations titled "Analysis of Modules 01, 02, 03, 04 Under
Operational Loading and Support Frame Deflection", dated

July 1976. '

The design calculations for the pedestals and associated ring
stiffeners are filed in section IV of the volume titled
"Design of Modules (0l to 04 Volume I", dated March 1875.

The check of all members is according to the specification
of the A.I.5.C. mznual (Seventh Edition) and ot the API RP ZA
Code (Seventh Edition). No increase in stress allowable

values is taken for any memher,.
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elements are introduced to represent this deck plate.

Model of crane pedestal in STRUDL analysis, Modules
01 and 04 :

Ref. drawings ELN 2177 256 and 258, the crane pédestal is a
tubular member 72 inches 0.D. 1 inch wall thickness. This
member is connected to thé HE 300 truss member on the module
by means of a 12 mm vertical shear plate, of width 12 inches,
which runs the full depth of the truss. This plate is

represented by a series of rectangular shear elements.

In order to represent the width of the pedestal, a set of
fictitious horizontal members, of length 36 inches, are in-
troduced which span from the centre line of the pedestal

to the edge of the vertical shear plate. The "member end
Joint size" command is used for these members to represent

the stiffneaegss of the pedestal.

The horizontal bracing members at main and upper deck levels
are modelled as spanning up te the edge of the pedestal,
rather than to its centre. For this reason fictitious members

representing the radius of the pedestal are introduced.

The 8 mm plate at main and upper decks is connected up to the
edge of the pedestal, as shown on drawings ELN 2177 234 and
252, In the Analysis for the modules, triangular shear
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Summary of maximum loadings for Bucyrus-Erie Mk-60 marine

cranes.

Maximum hook load condition

Static hook load

Boom weight

Weight of A frame
Weight of Upper Works
Weight of Pedestal

= 95,0 kips, acting at radius of

25 ft. {in the Analysis, twice
this load is taken)

= 28.0 kips, acting at radius of 20
ft.

= 9.8 kips

= 53.2 kips

= 50.0 kips

Maximum overturning moment condition

Static hook load

Boom welght

Weight of A frame
Weight of Upper Works
Weight of Pedastal

Note that for this study
filled with diesel.

= 54,0 kips, acting at radius of
5.5 ft. (in the Analysis twice
this load is taken)

= 28.0 kips, acting at radius of 20
ft.

= 9.8 kips

= 53.2 kips

= 50.0 kips

the pedestal iz not considered
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3.6 Design of Crane pedestals (fatigue)

The fatigue strength is calculated based on NS 5514 and
- according to the guidlines given in our letter d.4d. 25.3.77
(see enclosure, Appendix 3).

Some areas do not meet the set criteria.

This areas are still under discussion/consideration.
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4.0 FABRICATION RESUME

4,1 General

4.1.1 Fabrication sites

The main fabrication and assembly of the Steel structure

of the Modules and pancakes took place at:

I/S Spie Batignolles - Vigor, Orkanger from the autumn
1975 to spring 1977.

The following yvards, however, were invelved in the prefabri-

cation of the different structures.

a)

b)

c)

Karmgy Staalindustri, Skudeneshavn

Fire pump house on pancakes 07

Fire pump house on cellar deck

Cellar deck units, pancakes 61, 63, 65 above shafts
1, 3, 5.

Kverner Brug A/S, Egersund Prefabrication of
Modules 01, 02, 03 and 04,
Pancakes 05, 06, 07, 08, 09, 11, 12, 13.

Nymo, Grimstad.

Instrument interface room.

I/5 Spie Batignolles ~ Vigor

Assembly of

Modules: 01, 02, 03, 04

Pancakss: 05, 06, 07, 08, 09, 11, 12, 13
Fabrication of

Pipe support frames 1 and 2,
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4.1.2 gpecification

The basis for the fabrication and inspection being:

a)

b)

c)

Elf Norge

Frigg Field

Material specifications no. 1052 and no, 3/145
Rev., 3.

E1f Norge

Frigg Field

Fabrication Specifications no. 1052 3/155
Rev, 1.

bnV Technical Notes C 1/2, C 1/3.
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4.2 Inspection/Quality Control

Inspection including NDT at the different fabrication and
Assembly Yards was carried out by the Mc Dermott Hudson, EI1f

and the Yards concerned.

All the fabrication and inspection performed were esgentially
based on the criteria laid down in the material and fabri-
cation specificatjons pertinent to the project. A summary

of the basis for inspection is outlined in DnV document d.d.
17.12.75 Appendix 4.

DnV surveyors attended the fabrication at all the yards
involved. The surveyors attended the fabrication to

such an extent as found necessary in each specific case.

It was generally concluded from the surveys carried out that
the fabrication and assembly work was carried ocut under
proper supervision and in accordance with relevant specifi-
cations, procedures and drawings. The guality of the work
was found to be good and the extent of NDT inspection was
found to be in compliance with that set forth in the fabri-

cation specification.

Material marking and leogistics routines were also found to
be satisfactory.
ELF, in cooperation with the yard Kkept control of the

materials at Vigor, Orkanger.

A summary of the inspection is given in the DnV inspection
reports which are enclosed., (Appendix ¢).

d.d. 23rd of December 1976.

d.d. 2nd of May 1977.

d.d, 6th of May 1977,
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5.0 INSTATLLATION
5.1 General

The lifting operations were performed on two different sites
at Andalsnes. Crane Bargéé ETPM 701 and ETPM 1601 were used.
The two Sites were:

- Wet Dock (ETPM 701 and ETEM 1&01)

- Deep Water Site (ETPM 1601)

The installations in the Wet Dock were done while the Steael
Support Frame was resting on two barges (Norbarge I & II). At
the Deep Water Site the operations were performed with the
S58F on the top of the concrete columns and with the structure
submerged to 107,0 m.

The different Modules arrived at Andalsnes on barges. Two
modules {(mod. 04 and 76) had to be installed at Prigg Field
due to weight and stability of structure during tow out.
Crane Barge ETPM 1601 was used for lifting operations at
Frigg.

5.2 Installation at Andalsnes

The weather conditions during the installation period must
be described as excellent.
211 lifting operations were performed with great precision

.and care. Precautions not to make any damage to the modules

or the 58F were to the gatisfaction of all parts invelved.
No damage was reported. Welding was carried out according
to accepted procedures. The lifting sequence of the modules

and the weight of them is as shown in the table below:
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Installed modules on TCP-2.

SEQUENCE | MODULE WETGHT M.T. REMARKS ?
1 Pancake 62 65 i
2 Module 42 300 g
3 Module 43 80 |
4 Module 67 270 é
5 Module 64 204 !
6 Module 68 550 ?
7 PSF 1 310
8 Pancake 05 290
9 PSF 2 110

10 Module 72 170

11 Pancake 08 370

12 Pancake 09 350

13 Pancake 11 37

14 Pancake 12 30

15 Pancake 13 130

16 Module 41 100

17 Helideck 155

18 Module 02 1150

19 Module 01 670

20 Module 03 840

21 Metering module 02 120

22 Metering module 03 50

23 Module 74 290
1 Module 76 300 Hook-up Frigg

Field
2 Module 04 758 Hook-up Frigg
Field
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5.3 Installation at Prigg Field

Also here the operations were performed during rather good

weather conditions.

kefer to table ahove for modules in-

stalled. Except for some smaller damage to the ladder and

handrails on pedestal crane on module 4, no damage was re-

ported. Welding was done according to accepted procedures.
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o

i

6.0 DESIGN DOCUMENTATION

The main design documentation which has been issued in

connection with the design appraisal is listed in Appendix 6.
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7.0 FABRICATION DOCUMENTATION

A compleate file concerning all fabrication documentation

is kept at Mc Dermott Hudson office in Stavanger.

The filing system and documentation have been rewieved by

DnV and found 'to work satisfactory.

The file should be available for all Authorities involved.

Seperate documentation concerning welding procedures is kept

at Dnv,

Oslo.
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8.0 DRAWING INDEX

The latest updated drawing index revised 29.11.77 is enclosed
in Appendix 8.




APPENDIX NO. 1

AGREEMENT NPD/DnV AND SCOPE OF WORK



AVTALE

MELIOM STATENS OLJEDIREKTORAT (HERETTER KALT OD)

0G

DET LORSKM VERITAS (HER&”T“R KALT DnV)

er inngltt folgende avitale:

1

OPPDRAGETS QMFANG

’ 1.1

1.2

1.3

1.4

- DnV pAtar seg & vere 0D's hovedkonsnlent under
kontroll med beregninger, materialer og den
prektiske utferelse under bygging og instzllasjon
av stélplatiform DY 2 og beuongplatt*crm T2 2

med tilhorende bore-, produksjona- og hlelpeutstiyr
samt moduler og eventuelt rorsystem for boyelasting

- som blir blassert pa Friva-feltet (felt 25, blokk 1).

Kontrollen i henhold til pkt 1,1 vil cmfatte
xongstruksijon og byzging av platiformens. Videre
vil kontrollen omfatte kjeler, trykxienholdere,
varmevekslere, trykkrersystemer, alektriske anlagz,
gamt kraner med opplagring og helikovverdekik Ifor
sl vidt angir den styrkemessige Konsi cruksion.

InV skal ogsd bistd ved kontroll med plat u.'.o“men"
sikkerhetsutstyr, innkludsrt systemer Jor detaksjon
av gags og brann, nsdstodp, nﬂﬂ&raft' zlarm og
intern kommunilkasjon samt brannslukningsutsiyr og
brannsikring.

Fontrollen omfatter felgende faser:
1.4.) Vurderins av dEEignkriterier¢ f

1.4.2 Designizontrell av plattformenss utsiyr og
modulenes konstruksjon. .

1.4.3 Eontroll med materialer, svelise-prosedyrer
og utforelse. :

1.4.4 Byggeplasskontroll ved de steder hvor de enkelte
enheter bygses. -

144.% Vwrdering av belastningspélkjenninger av
' enhetene Ira byggesteder tii endeliz
plassering, sant Xontroll med at det Lile

har oucstett skader ved slik Forflytting.

1.4.6 FXontroll av stabilit tetchereminger og
rurdering av belastningspilkjenningsr son
kan opwqta ved LQPL'yhtIWT av ﬁl&tuiozuere

|

i
i
i
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fra'byggeplass til Frigg-feltet og setting
.p& feltet. . q

1.4.7. Eontroll i hemhold til pkt 1.&.6 under
- uttauing og setting. , S E

o

1.4.8 EKontroll ved legging av interne rerledninger.

1.5

1.6

1.7

1.8

1.9

‘Metode for konitrollberegninger (dataprogramme%)

skal godkjennes av QD.

Arbeidat skal videre omfatte kontroll av alle nod-
vendige geotelmiske beregninger og vurderingelr i
forbindelse med fundamentering for plassering av
plattformen. | '

DAV vil utarbeide forslag til arbeldsplaner (scope

of work) for den prakiiske gjlenncmforing av

Yontrollen. Disse planer skal godijennes av 0D.

I tillege til offentlige gikicerhetaforskrifter som
eksiaterer eller som madtte bli fasisatt, kan on _
t1{1 enhver tid fastlegge n=rmere retningslinjexr for
xontrollen. | | | Y

|
InV vil legge frem eksisterende regler og bestermelser
eller forslag til slike som skal legges til grunn oI
¥ontrollen i tillegg il offentlige sikierhetsfor-
ekrifter og retningslinjer som nevnt i'pkt =5, 1.8,
Slike regler og bestemmelser skal godkjennes av OD.

TNFORMASSON M V

2.1

2.2

2.3

2.4

TV vil sende 0D alle relevanse goegifikasjoner,
instrukser, prosedyrer etc, samt liste byer alle
aktuelle stendarder og relevante tekniske fagllige
xompendier som InV legger til gruan ved koniToli-
arbeldet,

DnV vatar seg & informere OD pd forbhsnd om neter .
av prinsipiell natur son DnV har med bygghsrran,
entreprenerer, Konsulenter eic i forvindelse med
vontrollen, slix at OD eventuelt Xan vEre renre-
sentert. ooV vil cmglends seande 0D kopicocx av
referater og rapporter Ira dlsse meter.

t-

Saker av prinsiplell art skal forelegges 0D som
fatter avejorelsze og utsteder eventuelle palegs
t1l rettighetshaveren. . .

InV vil sende 0D anbefalinger om podkjennelse - av
de enkelte enheter. 0D utsteder de endelige
godkjennelser til rettlighetshaveren.
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2.5 -DnV vil under gjénnomfaiing av kontrollen i de

fager som er nevni under DK 1 holda OD unden-
pettet ved minedlige skri£tlige rapporter on de
omrfider kontrollen har dalket. Av rapporteme skal
fremgd speelelle vurderinzar DnV har lagt Til grunn
ved kontrollen. Fortrinnsvis skal disse rapporter

 fremlegges pd minedlige kontaktmoten.

2,6

DnV vil sende 0D koplex av all skrifilig korrespoﬁ;
donse, herunder telexkorrespondanse mellon InV og
rettighe tshaver/konstrukter o v { forbindelse med

kontrollen.

BEGRENSWINGER

3.1

0D gtar fritt til & anvende andre Xonsulenter i
vontrollarbeidat, = Derson MV gnsker & engasjere

- konsulenter, skal rodkjennelse av glike konsulentel

3,2

og de nzrmere patinge’ ser innhentes fra 0D,

0D forutsetter at DnV ilkke har paAtatt seg eller
pdtar seg & wtfore konstruksjonsarbelid av de
keonstruksjoner som omfaties av cppdraget. IFirmaed
forplikter seg til ik¥e & ta oppdrag for andre enn
0D vedrarende det xontrollobjekt som omfattes av
denne avtale, med mindre gamntykkxe el innhented

fra 0D.

PERSONELL, YEONCIMISEE FOREQLD, HONORAR M V

4.1

4.3

DnV vil til enhver tid gjennonfore kontrollen meds.
nedvendiz og kvaliflgert personell. 0D skal til
anhver tid vezre underrzttet om hvilke personer 3om

cr ansvariig for de enkelite fagoumrader, samt, hvem
gom gtédr som hovedansvarshavende. '

DnV skal beregne sin godtzjerelse 1 henhold %il
gpesifiserts regler Som €T zitt 1 vedlegg 1 til
derme avtale. Swesifisert regning sendes OD hvexnt
kvartal. Sventuell justering av dc ekonomiske
vilkAr skal godkjennes av 0D.

OD forbeholder seg retten til 4 gjernomgA DnV's
prosjekt/kostradsregnskaper for 4 lette kontroll
og kostnadsopprelging.

KONFINENSIALLTET

5.1

Du¥ ef forpliktet til 2 behandle koniidensielt alle
prosjektdata of opvlysninger som fremkommer i for-
bindelse med behandling av slike data,
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5.2 Bere de av DnV's pergonale som er nedvendlg for

en tilfredsstillende giennomlforing av denne avtale
gkal informeres om eller £3 adgang til de data 0§

. opplysninger scom er nevnt ander pkt 5.1 ovenior. :
DnV skal pase at ingen tredjemann utenom rettighets-
haver fir adgang til disse data og opplysninger

uten skriftlig samtylke rra 0D. -

¥
ANSVARSFORHOLD

6.1 0D har intet ansvar for tap og skade som DnV undexr
utforelge av dette oppdrag piferer: ‘

. €.1.1 DuV's personale allerx eiandon

: - 6,1.2 tredjemanns pergenale ellexr eiendom.

QPPSIGELSE

7.1 Avtalen kan av 0D sies opp med en pAneds skclftlig
‘Val‘sel » ' . ’

7.2 Dersom avialen siea opp, Dlikter InV % overlate £41
\ 0D alt materiale som eT samlet og alle vurderingex
og beregninger som er foretatt pr oppsigelsesdaio.

AVSLUTINING

8.1 Nervorende avtale skal zielde inntil installasjonensa
; er montert 0f godicjent til brui.
8,2 =Etter oppdragsis fullferelse skal DnV oversende til
0D en sluttrapport for det utforte arbeid. Materiale
~gom er mottait av DV i forbindelse med oprviraget
akal oversendes OD etter neImers retningsiinjer so
utarbeides av 0D,

VOLDGIFT

9,1 Dersom det oppatir tvist om forstielsen av denne
avtale, skal tvisten loses ved voldgift i henhold
til tvistem&islovens kapltel 32, :
b :
Derme aviale avleser aviale datert 2.4.73 mellom det
Kgl Departement for Tndustri og Handverk og DnV angiende
kontrell av anlegg for pe troleunsproduksjon pa Frigg-feliel.

Denne aviale trer 4 kraft straks.
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INTRODUCTION ‘ . S

This paper describes the gencral procedure adopted by

Det norske Veritas f{or control and inspection of all

stages for the fixed offshore installation TCP-2,

Frigg Field on behalf of lorwegian Petroleum

Directorate.
o

The inspection by'DnV during all ctagcs of the

project is meant to be additional to and Lot a
replacement-of the conLrol aCLlVltlQR of the owner,
designer or contractors, to ensure thaL the

fabrication and installation is carried vut according

to design and specifications under proper supervision.

The organisatiop of owner's/contractor's inspection,

reporting of results etc. for each construction site

is to accepted by DnV.

Dny will evaluate and issue their letter of acceptance
[ .

for the following main stages of the platform:

1. Floating of bottom section and tow out from dry

dack.

2. Any major transportation phase of deck or deck

.component5 1nclud1ng assembly ofpdeck components.
.l | .

3. Immersion and installation of deck on main structurc
4, Towing operation from the construction site to the

Frigg ifield. '

5. 'Setting at location on the field.
L .
6. Before any platform living accomodation is taken

into usc.

7. Before the platform is taken into use for

hydrocarbon production.
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2.2

DLESCRLIPLTLION

Evaluation of Design Premiscs

- Environnental conditions including water depth,
soil and seabed conditions.

) i L]

- Codes, standards and specifications used for main
concrete substructure, main.deck structure and
primary and secondary structures inside and
outside main structure, pipelines and riscrs,
.1ifting appliances, equipment, machinery and
systems for materials, welding, fabrication,

inspection and corrosion protection.

»
- Design criteria, including applicecple regulations,
codes and standards, in accordance with accepted
practice for design of offshore structures to.
i .
ensure an acceptable level of safety and

serviceability.

Design_review and cvaluation

- General arrangement, configuration and system
. ’ " . I,
drawings for final structure and fpor structure

during.all reLevanﬁ'temporafy_stages.
- Environmental design loads fovr all rglevan; stages.
- Foundations de;ign, inciuding soil stability analysis.
-  Structural analvsis and desiyn calculations for

Pinal structure and for structure during all

temporary stages.

- betailed drawings, reinforcement drawings ctc.

‘including welding description for steel parts.

e mman



.

Application of materials, welding and innpection

mcthods.,
Water tightness during floating stages.

All water, air, grouting and hydraulic systemé
affecting the intcgrety of the platﬁorm%during all
relevant temporary stages. This includes evaluation
of fcasibility of these systems for failsafe

operation. i

Equipment and systems with -internal pressure
(for operation phase) including pipeline and
riser systems. '

i
Design of structure with regard to forces from
mooring and towing systems according to nrincipler

of weak‘link outside structure

Floating stability and motion characteritics’

during all relevant temporary stages.

Instrumentation systems to cnsure safe pperations

‘during construction and installation such as:

U
)
- carth pressure‘gaugés on dohes
- strain gauges on dowels and in concr. structure
- skirt compartment pressure gauqgcis
- inclinomecter ) y
- water level in cells .
- skirt penctration
. = echosoundcrs for keel clearance

1~ drought

corrosion protection systems affecting the primary
structure including pipelines and riscr systems.
Evaluation of corrosion protection of decondary
structures and procéss systems in relation to

access for in-scrvice inspection.



- For electrical svstoms: onc-line diagrams, methods
of protection in hazardous arcas, shovil circuit

and fault protection.

=

. To assist as reguired by NPD to review platform safety

including (coperation phase only): '

' : | (Operation phase of platform only)

Platform arrangement

[ | - llazardous areag, including ventilation/pressuri-

R

fﬂ sation system.

Escape plan ’

e

D

Safety systems including syStcms'for detection of

gas and fire, process and emergency shut downf'
alarm and public adress, fire-fighting and |
fire-protection. -

- Lmergency power

- Relief, flare and vent systems

"
. ] '
2.3 1Inspection and certification of construction materials

. : -  Component material quality and testing.

3 8.

- survey of material fabrication and witnessing of
material certification tests {(in special cases).

-  kbview of certificates and material marking.

p—
|
5.
|
|
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- Roeview of construction standards and melhods

"

Coa

'~ Survey of concrete quality, material testing,

placing of steel and concrete.

- Survey of tensioning and grouting prestressing

tendons.
3

- Approval of welding procedures, welding cquipment

and welders.

- Survey of fabrication of steel deck components. and
-,

assembly of deck frame,

- Survey of fabrication of modules and secondary. .
L
and temnporary sitryctures. '

- Survey of fabrication of risers and pipeline parts.

- Survey for code compliance for process and utility

cquipment and piping.
- Survey of construction tolerances
3

- Survey of quality of.repairs

f

Evaluation and surveillance of as-launched structure

————————————————————————————————————— | A mm e —— oy RS L8

Launching operation method
i
- Measures to ensure the structure to free itself

from bottom.
- Air cushion pressure system under structure.

- Calibration and monitoring instrumentation to ensure
operation safety. ! |

: o o
- _ |
|
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- Mooring forces on structure with view to .
environmental conditions, taking into jccount
the possibility for leng periodic waves in the
water construction basin.

4

- Safety against entry of sea.’

- Rate of concreting, ballasting and submergence with

view to possibility for pverstressing uncured

1.
concrete. !

- Air pressure system inside structure.

- Operations to submerge structure and marine ;
operations for installation of deck including
surveillance of commissioning of the temporary

systems.

- calibration and monitoring instrumentation to
ensure operation safety. Surveillance of

commissicning of instruments priof to. operations.
. ; &

- Surveillance ~f operations.

Evaluation and surveillance of finel tow-out phase

L .
- Evaluation of conditions aleng towing route taking

into account scasonal limitations. o .

- Towing forces.

- Safety against entry of sea,

e mm o —
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2.8

- I'emporary systoms.

- Survey of instrumentabtion installed oy operalion
safety e.g, water level in cells, draught, keel
clearance, inclinometers. s |

- Surveillance of operations. i

.

Evaluation of installation phase operations and

- Installation procedure for the structure and

surveillance of installation operation for

,

compliance with planned procedure.

- Evaluation of data from installation instrumentation

L]

- Monitoring of initial settlements

- Grouting

- Scour protection

- Tightness of dil storage . .
- PoasiblellqcaliZEd damagc

- Transportation methed for larger items,(podules

ctc:)and reinspection after arrival on site

- modulc installation

b
- Survey during pipelaying

.- Final assembly for the structure and the process

and utility systems also including completion

of riser and pipeliie systems.

i



- Witnessing of load testn of 1ifting appliaces.

[}
I - - Electrical installation.

i
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1.

1.2 Codes and

SECTIOU I - TECHNICAL PROVISIONS & SPECIFICATIONS

Gener;l

1.1 CCNTRACTCR shall assure the supply of all materials

not rurnished by COMPANY and shall complete the
works acccrdlng to the CONTRACT DOCUMENTS and as
per generally accepted onglneering practice for
works of this type.

Each tradée shall compléte the phase of the works
aszlpned to it in an entirely finished state. The
work to be carried out shall include all the
activities reguired for completing each phase. No
increase of the price will b2 zilowed for reasons
of omlsgsion or want of foresight in the drawings
and specificaticns. The drawings and specificatlons
are complimentary to one another. CONTRACTOR shall
not afgue from a possible difference between theze
documents, after his proposal has been suwmlited
and accepted, unless he has notified COMPANY or

its Representative of dilferences in due Time.

nstruction Standards

The detailed construction of the TCP2 modules and
pancakes shall be in accordance with the regulations
of the Norwegilan Petroleum Directorate and the
regulations of Det Norske Veritas covering olf'shore
platforms.

Structural work shall be in azoordarnce with Amerlcan

&
Tnstitute of Steel Constructions (AI3SC) for the

Cesign, Fabricaticn, and Erection of 3% ctuﬂa' steel
for huildings - Supplement No., 2.

Rafer to the Techniocal Provisions for the codes

governing the other disciplines.

Structural

11 struatural work shall bhe in accordancs with the

following standard spaeillcations:

TTENCROT 1082 No, 5/“55 Rev., 3, Novemher 10735, Pixzed
1 o

erial Speciiicotion.

P~

11 NOLLDES

[ s |



. e b o e b ot s dew g s s o s gl e e s e

F

E1F/AI0RGE 1052 Ho. 3/155 Rev. 1, May 1973, Fixed Offshore
L

tructures, Fabrication Specification.
ELF/HORGE 1052 No. 3/620 Rev. 0, November 1973, Fixed
Orfshore Structures, Special Material Speciilication for
TPl and QF. ‘

Painting | .

For structural and process equipment, piping and valves,
painting shall be in aceordance with the following
standard specification. .

ELF/NORGE 1052 No. 3/169 Rev. 1, March 1974, Painting
Specifiication for Steel Structures.

(This specification inecludes the requirements for
egulipment, piping and valves).

Mechenical

4.1 Equipment
The equipment is in accordance wlth the spscifications

contained within Seection III.
L Piping

A11 piping has been designed in accordance with ANSI
B31.3 1073 editien, wilth the exception of the gas
transmission lines which will be in accordance witn
ANSI B31.8 1968 edition, and materials, thicknesses,
fittings ete., shall be as deseribed in the Piping
Material Snecification 2110-%0-1 latest revision.
National Standards referred to in B31.3 and B31.8
shall alsc apply where relevant.

The CONTRACTOR shall fabricate assemble and erect tThe
piping, associated valves, supports etc.,'in accordance
with the reguirements of B31.3 and B31.5, Piping

Installation Specification 2110-50-3 latest revision Pipir.

Layout, and Isometric Drawings,

Hydro Tes%ting shall be carried out by the CONTRACTOR
in accordance with B31.3 and B31.%, and Hydrotest
flow sheets. All tests will be witnessed by the

Company's representative.

The CONTRACTOR shall ke requnsible_for CONTRACTOR

ensuring that all systems are clear of debris, millscale,

i



N

5.

dirt ete., before testing and are completely drained
and dried after testing. Particular care shall be

taken in the testing and flushing of hydraulic systems

which shall e carried out in accordance with

specifications to be provided after award of contract.

Piping systems shall be sealed for transportation

af'ter satisfactory testing.

Any disputes regarding code interpretations or proposed

deviations shall be referred to the Company's

representatives.

Flectrical

5.1

All electrical installation work carried out by the

contractor shall be in accordance with the requirements

of specification No. 2169 600 General Electrical

ot ot e

regulations and codes of practice as follows -

(a) Tnstitute of Petroleum Model code of safe

elecetrical practice
(b) All applicable local laws and regulations

(¢) All applicable British Standards eand Codes
of Practice

(d) Det Norske Veritas

(e) NEC

() TIEC

(g) M"Institution of Electrical Engineers”
Regulations for the Electriecal Equipment

of Buildings (to be applied to areas. within
buildings that are unclassified).

In any case of confliet or uncertainty in the
application ¢f the above codes the following

rules shall apply -

(1) 7The lnstitute of Petroleum, local laws,
British Standards and DNV shall take
precedence over NEC and IEC codes.

(ii) If conflict still exists after applicaticn
of (i) the most stringent shall apply.



6.

Instrurent & Control

6.1

e date the lnstrument specificafions are notb
issued, however, after award ¢f contract, the
successful CONTRACTOR will recelve a full set
of applicable specifications, Design and

Instaellation Drawings and Vendors Drawings of

the equipment being provided.

The Instrument Indéx provides a ccrplete

ecross-reference for documents applicable Lo
each instrument tag number.

The egquipment shall be installed in accordance
with the latest editions of the following ' .

codes

6.2.1 API-RP-520 Recommended practice for ‘ J
_PART G the design and installation

of pressure relisving systems :
in refineries.

6.2.2 API-RP-550 Manual on installation of
refinery ingstruments and
control systems.

6.2.3 N.¥,P.A, Standard for the installation

of centrifugzal fire pumps.

6.2.4 Det Norske
Veritas

6.2.5 2169-700-1 General Instrument Installation
Speéification.

6£.2.6 2169-700-2 TInstrurent Calikration and
Testing Specilfication.

6.2.7 Norwegian
Petroleum
Directorate Draft Regulations for Fixed
r

ayl

N b T -
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SECTICN T

SECTICON II

SECTION ITI

INTRODUCTICN

SUMMARY OF CRANE LOADING CCHDITIONS .
MODEL OF CRANE PEDESTAL AND SUFPPORTING
MEMBERS

ANALYSIS OF MODULE 01 UNDER THE
COMBINATION OF THE FOLLOWING LOADINGS

A) OPERATIONAL ZQUIPMENT AND PIPING.
STRUCTURE DEAD WEIGHT

B) SUPPORT FRAME DEFLECTION

£) CRANE LCADING (WITH FACTCR OF 2.0 oN
HOOK LOADS)

ANALVSIS OF MODULE O UNDER THE
COMBINATION OF THE FOLLOWING LOADINGS :

A) OPERATIONAL EQUIPMENT AND PIPING.
STRUCTURE DZAD WEIGHT

B) SUPPORT FRAME DEFLECTION

C) CRANE LOADING (WITH FACTOR OF 2.0 ON
HOOK LCADS) ' :
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l b RO i NORSKE VERITAS b
s EaTAGLISHED 18G4
]l LY
MoDermott Hudson Eng. : ' ADDHRESH: VERITASVEIEN 1, HERVIK
l' McDermott House FOSTAL ADDTIESS: g?.gou a0, 1372 HOVIK,
- - L
. : . 5
140 Wembley Park Drive L PHONE: 209 00
Wembley L . . EAMLE ALDACSA: v LTAS, 05L0
l Middlesex A9 8JIRD ,  yrLex: T 46192 VERMTAS O
Eﬂgland a ‘ ' BANEERS: BEN NORGKL CHLTHANK
. : . ACCOUNT NO, 7001,05.01308
% - - . o AMNDHESLENS DANK A/S
l - ' ) ACCOUNT NO. B002,0%5.19448
Att.: : - Mr., J. Walsh
YOUR REF, - . OUR HEF. . DATE
' . I0D-Mis/NT March 25 1977
l Dear 5ir,

ELT NDRGE a/s

_.__....,_..,_.,____._... ————— —

_—lq—_l._.-.---;—pl—ﬁ_i—"-'-'.-p-'_‘a_l.———.—r—d—hd—l“'-.—'—rﬁh-il-l—l-.'“-"—!—-

With reference to your letter da.d. 21.3.77 and alse calc.
"Design of Modules 01-04, Volume 1 and index” dated March 1975,
we may add: ‘ S -

A fatigue calculations should be pEVfDlmEd hased, on. the following
standards and 1nterprot;tlon.

- Federation Europeenne de la ManuLenL;on -
- Section 1 : - :
- Heavy Lifting Equlpmonf
. Rules for the Design of H01at1ﬁg Appl*ances w
2. Edition-December 1270 ' ‘
Ref.: '.B.M./T-12~ 1970 : ‘ o
equivalent to NS 551 (Nerwegian Standard)

Furthermore the.following criteria should he adapted o
a) Class of utilisation (Table T-1.11) :C -
b) State of loading (Table T-1.121) . i'moderate®-p=2/2

¢) Dynamic CDfolClenL (Table T--1.2811) 1.6

Comments.

The referenced standard actually ?Efe*ﬂ to cranes on land;.
i.e. cranes Lifting objects which are not moving.

Due to the fact that the present cranes will be,lifting from
supply vessels a higher dynamlu coefficient haue been

adopted.
For static design the dynamic c:cif:cojnL is normully taken as
2.0. For fatigue analysis we consider it wnrealistic to assune

that all lifts are subjected to so large dynamic loads and we have -
therefore adophed a factor ol 1.5. : -



F

+

L} ET NORSKE VERY /_‘q o _j - _j’ni‘,i‘fi_ ?_ I"f ng 3,77 o

Furthermore due to fhe dynamic effects mzntioned above it is

also likely that the crane and crane pedescall will ‘expericnce a
nunbar of stress cycles higher than number of Lifts. -In ordex Lo
account for this we have adepted a class of utiligation, Cs which
is on the conservative side when considering only nunbar of Lifts.

chenld he carried out as per Chapter

4% of the above mentioned siandard,
should furthcrmore be carried out .on”all
ble mode of

The fatigue analysis

1.45 and Rppendix Al

The fabtlgue analysis

construction details where fatigue is a possi

faiture. This includes: _ '

_ point where pedastall 1s supported :

- Connection betwaen adapter and pedestall.(diffarencewin
diameter} . Tl

— Areas close to manheles

- Areas close Lo stiffeners/brackets N

i F

Due account shold ha paid to stress consentrations beyond that
already included sn the fatigue tests, i.e. generally stress
consentrations .due to the construction geometry - but excluded

that due to the weld itsel:i. . . .

We may mention that a -calculation approach wherehyore more directly
calculate dynamic amplifications and number of stress cycles may
‘be accepted, and we would be glad to discuss suchia"procedure with

you .

Should you have any guestions or comments
contacht us.

+p the above please .

Looking forward to hear frem.you, wWe remain,

Yours - fFaithfully
- for DET HORSKL VERITAS

Principle Surveyer

e N /. (%4

. A. HMizund

cc: EBElf Noxge, Paris 'Att.é Messrs.

I. Houat/T. LeGOff/Bednarski
cc: NPD, Stavanger Att.: Kontrollavd. B

s
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FRIGG FIELD

COMPRESSOR PLATFORM NO.,2 (TCPZ)

DNV - FABRICATION CONTROL =~ STEEL STRUCTURE OF MODULES/PANCAKES

ON BEHALF OF

NORWEGIAN PETROLEUM DIRECTORATE (NPD)

December 17th.14975

A. Misund



- - -u

Fabrication/Inspection of Modules/Pancakes for TCPZ - Platform

e mpm———_——

For the Frigg field, Norwegian Sector.

Al et P A ——— S A

Treatment compressor platform no.2.

It is a "Condeep" type concrete structure, with a truss
type deck as indicated on drawing 0103 C. )

Concrete structure: Built hy Norwegian Contractors at

Andalsnes.

n

Steel deck structures: To be built by Aker, Stord, to be
completed October 1976,

Modules/Pancakes:

Modules 1, 2, 3, 4 ? as indicated on
pancakes 05, 06, 07, 08, 09, 11, 12, 13 J dwg. 0103 C.
are designed ﬁy MeDermott-Hudson, Londen and to be fabri-
cated/completed at Vigor A/S, Orkanger (preassembled at

Kvaerner, Engersund).

Operator: E1f Norge A/S
Ccertifying Authority: DnV on behalf of the Norwegian Pet-.

roleum Directorate.

DnV structur:

Overall coordinator Design Materials

- Modules/pancakes control welding proced.

steel struct.

Richardsen A, Misund G.H. Eide

(process) {steel struct.) (metalurgist)

-
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To be in accordance with Elf Norge Material Spec. 1052 no.3/145 rev.4.
(enclosed), i.e.:-

i) Main girders - trusses - crane pedestal to satisfy item 2.2.2,
) in Elf spec.. )
High strength minus 20 steel (H.S5.20) and/or as a minimum
Dnv Offshore Rules ~ 74, sect.4 "Primary. Structure".

ii)  Beams/plates and other structural members to satisfy.
iter 4.0 -  non~structual steel
and/or as a minimum

DnV Offshore Rules - 74, sect. 4 "Secondary Structure".

Fabrication

[ R —" ———

In general te comply with the following spec. (enclosed):

Frigg FPield -

Fixed Cffshore Structures
Fabrication Specification
1052 no.3/155 rev.l.

However, with the following minimum regquirements:
Welder gqualification: to comply with DnV technical note cl/3,
dated 28,5.75.

- Welder procedure qualification: to comply with DnV technical
note Cl/2, dated 1.6.75,

i
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N.D.T.-testing:
Classification/area Production weld Renair weld
Crane-~pedestal and
connection 100% : 100%
Joining of members - )
suspect for lamellar
tearing | = 1008 100%
Primary structure Min. 20% 100%
Secondary - ' | " 5% ' 20%

-

The % refer to the total weldlength.

vl L0 —— T ——

DnV inspector to ensure:

- all relevant material certificates are at hand
- all relevant welding procedures are carried out with accept-
~ able results
- " only qualified welders are used
- a complete visual inspection is carried out in additien to
the specific requirements for N.D.T. |
- ensureing good workmanship throughout the structure
- the fabrication is carried out according to the supplied draw-
ings from DnV, Oslo, signed "ag carried oﬁt“ when completed

~and returned DnV, Oslo.

Enclosed please find a copy of list of documentations reguired for
said modiles, this list has also now been forwarded McDermott—

Hudson Engineering, London.




B

N -l TN EE BN TN N A A BN BN BN OGN E am .
4 Lo L. .- B R . e B .
.'._'.:‘“ R . SR .

=
°
S

Qffs hore Stuo1 structure ”

Primary Structural Parts

NORWEGIAN SECTOR ‘
LIST QOF DOCUMENTATICHN REQUIRED -

l. Geéneral Inspection report,

2. Dwgs, stamped "as carried out" and signed incl. shopdwgs. of

special importancea.
3. Copiles of approved welding procedures,

4, Copies of all official N.D,T. reports signed by Dnv, incl,
dwgs., showing where N.D.T. has been carried out and areas

with main repairs.

5. Material Certificates. ,
- The yard should be urged to havé an identification system in
order to trace where the different malerials have been used.
This is of special importance for substructures in connection .

with underwater repair.
' ’

6. Welding production test results if carried out.
7. Dimensional control report if requested,

8. Hydrostatic or tightness test rcports if applicable.

9. Report (incl. drwgs. if applicable) on corrosion protection
application (coating - painting - anodes).

Progress reports are to be submitted every 14 days. Roqulred by NEPD.

- Copies of minutcs of mec tjng.(correapqndance w1ch the jdrd on 1”-_
"portant mattérs to be’ submitted to H.0. progreb$lvely -

3
R . . . .y . -
. . + . . . . N - - . * (O
n- L - ] - . FET LR P O R R ' e Moel - -y adu -\.' .
SRR PR 0 S R P AT ¢ o S e e
. . . .

2.1.1976



Form No, 40.491a

.Elf Norge - Frigg Field TCP 2
Equipwent loaded on barge Msarsk 7, May 19377,
Fabricnted by I/8 Spie Batignolles-Vigor, Orkangexr

. A0
This iz to certify that, at the request of_;[ﬁxﬁpia Batignullea-ViEEEj

— e e ———

the undersigned surveyor to Det nergke Veritas has inspected during
construction and after completion the steelwork of the fcilawing

equipment fabricated at Orkanger,

Module O1;:
Profabricated by Kvarner Brug A/S, Egersund, .

" Main deck accepted Det norske Veritas, Stavanger, 1ith September, 1975
Upperdeck accepted Det norkke Veritas, Stavenger, léth January, 1976
Structurs completed and all piping work carried out by

I/S Spie Batignolles - Vigor.

Module 02:

Prefabricted by Kverner Brug A/S, Egereund.

Main deck accepted Det norske Veritas, Stavanger, 12th November, 1975
Upperdeck accepted Det norske Veritas, Stavanger, 28th PRebruary, 1976
. Strﬁcture completed, and all piping work carried out by

' 1/5 Spie Batignolles~-Vigor. -

Module 03:
Prefabricated by Kvarner Brug A/S, Egersund,

Main deck mccepted Dot norske Veritas, Stavanger, 5th Decemboer,1%75
Upper deck accepted Det norske Veritas,Stavanger, 22nd March, 1976
Structure completed, and all piping work carried out by

1/8 Spie Batignolles = Vigor.

Madule 04
Prefabricated by Kvamrner Brug A/S, Egersund,
Main deck accepted Det norske Veritas, Stavanger, 5th July, 1976

I:' .
N
'
o .
! v
l. '
o

Uppdrideck accepted Det norske Veritas,Stavanger, A4th February, 1976
Structure completed, and all piping work carried out My
1{8 Spic Batignolles - Vigor,

2/

Db norake Veritas bay po Usbilicy for Toan o damage caused by il or7ans, offlcers, smployass or nthers who dct ueder ssalpnment froan the Tuatitution, regardicen af whathrr buch Derson had deted Inted:
tlenallF or paviirently sod lreapevilve of whelher 1he iwx ur dalunage hay alfeoted & spoemang campany, o whiptard or ethers who heve requated the [nsilteihn's saaistanes or any bird qury whe with
sut having aLy conbrertusd pelctione with the Instilubion, b acled or Glade AITulgeentn in rebiamen ug drelslons Bade of Infonabicn wiven by or on bebalf of Lhe fiatitutiun. Nor, lo cpans ab LAl
I Yhe prweding (A bph, s the lodivldusl or Wadividusbe whu have porsobally chused Ahe o or digage, B beld Liable .
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The worlmanship and exteat of control of parts fabricsted by

1/5 Spie Batignollen-Vigor, Orkanger, were in accordance with
the specification, and necessary raepalra to welding work have
been carvied out,

The plping system have not been pressure tested at this atage
of production.
Regarding drawings, list of NDT reports, and statement of walders
and NIT Operatora, see the Mectnical acceptance of equipment

loaded on Maersk 7, May 1977.

Orkanger, 6.53.1977.
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Elf Norge - Fripg TCP 2

%-pay control of modules, pandckes, and piping aystems,
Equipment loaded on barge, Meezek 7, May 1977.
Pobricated by I/9 Spie Batigtolles-Vipen, Orlanger,

Thia {o to cartify that the undersizoed surveyor to Dat norsite Veritas
has, durinp construction, participated im the X-ray concyol of tha
sbove mentioned system, fabricatad by I/8 Sple Hatignolles-Vigox,

|
1 .

E
. ™

_ Thé axtent of concrol and judgement of filma hnn_bﬂeu in accordanca

vwith the spesificstion, and neacossary fepalirs to wolding work have

bpan corripod ouk,

Ovkanger, 6.5.1977,

e
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Tt soreke Yeritan hat bo labllity for Joss or demadé enured By [te orians, oifieers, employend tr othend wha #0% Gnder 2cAlgLmEt dram Uie Trwtliution, regapdless of whetber unich pernon has actod ioien:
Uansily oF negiikently und trrespective of whether tho lowk or damsue hud uticeted o sbipnuaning con sy, & FLipyRrd ur ulbcd Who heea roquested the Institntion’s snstanca ur uny third purly who with:
ol huvlug ooy coptructun] iclubiops with tia Inediintioe, Das seted ur il wrrungeluents 0 rellaner on devilons made or nfulmasion ghean by or oo tehall of tho Jnviitutiun, Neor, Lo cusen ke tpautiopal
1 ths provsding paregeapl, ORn Lhe fodividual or ilividuels whe have peosunsliy culiod tbe loawe vr dpuiays, b held Habby.
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Elf Morge - Prigg Fioid TGP 2 .
Lquipsont lesded on barge “Diee 1%, Havs 1977
Patricecod by L/8 Bple Baciguoblea =~ Vigor, Orbkasogor

i AP0
Thie ia to certify thet, at tha requast of ;[g_ggggnggg&ggqﬁ}gq:ﬁ§ﬁq£,‘
tba undsrpigncd surveyor Lo Dat norsko Voritap hed inapactad during
cosotruction and aftey complocion ths orealuorh of tha follouing

equipmsnt paztly oF camplotily faprivated at Orhanpes.

Pancohe  00h:

prafabeicated by Evernax Drug A/8, Egaxtund.

Accaptod Dot nopbks Voritud, Srovengez, 22o0d Hars, 1970 .
gepucture canploted, and ell piping wowhk corried cuk by

1/8 Gpsie Batigoolles-Vigow.

Pancakn  O3:

prefopricased by Bumrnar Brug AlS, Bporaund.
fravaaper, Brh Juwoaa s0d 3vd Soptember 1076

Aecopted Dal porcka Verdtoa,
gepucture cooploted, end all piping wozh carriod out by

1/5 Spis Batignollea=vinoes.

pencela 093 .

Prefobricotod by Kv=tner Brug Af3, Egezpund, |
Accapted Dot noraka Varigoes, Stavengal, I2ih Novembor, 1975
Brructuro comploted, and 51} piping worh cqrziud pug. by

t/5 Opie Batignolles-VigoT.

Pangota 1l
Profabricated by Bwewmor Bzug Al8, Egeround.
Accepted Dot nowohod Voritan, BLavangoT, 22nd Jocuazy, 1976

grructuse conploted by 1/6 Spic Batignolles-Vi4o%.

wael2

amlgneacst frutn T TEHiutlon, rrgsdle ot whiiLer auch puraon b acted loten”
hes huva requeatsd Lhe Lnskitu! [T e it whry with-

by Ita organs, ofilorr, emplnseen np others who sch under
of o the Mwtitutien. Hor, o vasid 2 mentdaned

daipake han mf(ecieib o ehpuw bl rUILpERY . o atipyard or etlere ®
Le i peblunar un decpanae e of inturnation given LY o i Lerha

Tict noreka Verltad Baa ne Hahilily lor vian o7 damagn cuosed

Llanaliy or neghixentl” and jrreapeckiea of whether thu: 1o ar

-tua) relutions with the Innilintion, Liek acied oF pyade RITRUGCLIED!
la ika pracdding puitagrapli, can Lis [ndividusl or (ndividusiu who have persouslly causnd the loas or dwnsge, T webyd | Lalld,

p— e




Poncolia L2

Prafabricted by Bomraer Brug AfS, Sgersund,
Accepred Dot oozeks Veritas, SBtavanger, 22ad April, 1975
Seruccuro cozpletod by 1/3 Spie Datiysolles - Vigez, L

s

Poncattas 133

. Bobuiit end completed by I/S Spie Sstiguoiles-Viger.

Profsbrinated by Kwreer Drug AS8, Egersuad.

Pinn punnort freme 1 oand 20 - - ‘ !
Pobetcated by I/S Spia Botignolles~Vigor. |

Tha workumanship ond extent of conirol of parcs fabricated by
1/8 Bpic Batignollea~Vizoy, Orkauger, were is accerdance vith
cha epeeiffcation, end pacasaary ropairs Lo wakdiog vork have

" bean carrled ent,

The piping oystca have not bean prassurs tested st this Atags

of preducticon,

Begerdiog drswings, list of RDT reports, and statemont of valdarn
and DI Operokorma, osea Chs ®Technical accoptance of egquipnonr
icaded on DIRO 1, Hagch 1977




£12 Horge - Peias TCP 2
Z~pay contzol of modulcs, poncehas, zod piplay BYotdRd.
 gquipsens loadod cn bazge "Dino 1Y, Hapch 1977
Podricated by 1/8 Sple Eazignﬂllaambigur. CrhongaTe

This 18 to zertify that tha undorsigned asTveyow bo Dot porphe Verisns
has, doging construntiva, participatod i tho Xevsy control of ctha
abovo contionod eynLimd, fabricated by 1/8 Bple Bn:iguollﬂﬂw?igwx-’

Yha cxtent of control end jJudgomoot of filwa baa baaon An oecctdooce
with tho sposificacion, end nocessery vepalrs Lo vaidiang voTh havae

becn corricd cut. . .

i
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=
RN

p

=

a:th paron bed aged Intec:
ehF Lhinl party who wilh-
Hur, in coden oy muntisnss

act under gatlgumant from tho Jentitotion, vegantivea ul whether
ery who Lave raquoaled the Tudtltutlon's penislalgs oF
Informadlon glven by or on belinid of Lhe Jeub:iullin,

Tor loak oF darpake chusedy by ia oriuld, rdileers, empiuyces of athem whe
tve of whether Lhic beap or duloagr hes alfected w ihipirolog cumjany, & allpyard or uth
Wil the Igalltulios, has ouoled or winds ArFAnKvEERtE 1o belipnce v dedinlune chade ur
wal or tndividuaty who Bave paHionaify eatded thy luea or uauga, b keid etk

Dot porke Vecites ban no dsbhiity
tiorally or prilIgently wod Sreeapeat
ot baving koy eonbraghiel relations
in the proceding paregmmph, Cad tha indivhl
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Z1f Norpe = Prige Field TICP 2

Eauipnent loaded on harge ® pino L%, Dacember 1976
Pabricatad by 1/5 Sple Datignolles = Vigor , Orkanzess

Thip i# to certify that,at the recuest of i/fi Jplo Raripociles = Viner, the
vitdarsizned augveyor Lo Dot norske Verlise hos snapeciad during consLruction
and afior completica the craclwork ©of the fulleding wquipment purtly or

complotily £abricated ac Orkanget.

¥ive pump housae on ateal deck cres

Prefabricated by Karmoy grhlindustrs A/S, Skudaneshavi.
Accepted DoV, Hangesund 25ch of Ocrobaw k376.
Aggembled by 1/5 Sple Bazignoiles - V130T

ekid and epreader frand for CV 24
Fabricated by I/5 Splc Batignollea - Vigor.

¢ 23 = Marhanoltank o CV 9 - $lyen) tonk.

vabricataed by Narvik wok. Varkatad.
All piping work has been carried ou

¢t by 1/S Spie Bacignolles - V40T,

pipe mupoort Srows 3.
Profabricated snd ansembicd Yy Raruey Stdlinduscrd Al8  Skudanaghavn,

Arcapted DnVe, Rauzesund 1%Ch of Hoveuber 1976.
Remaining welding completed by 1/5 Sphe Botiznolies = Vigor.

pipe aupport frome b, 3, 6.
Fabricared by 1/8 Sple Batignciles = ook,

Pancake 00

* pPrefabricatad by Kvasrner Drug Al4, Sgersund. '
Accepted DoV , Sravanger 11th Septesiher 1975.
Structore coxplered, and all piping work carried cut by
1/% Spie Bacignokles = Vigor.

Pancake 07

prefabriceced in 5 ports oy Kvezenes Brus A/S , Bgeveund,
Accepted DoV, Stavanger 22nd March 1970,

Styueture coxplatad, and sl) pipiag work carriod out by
1/5 Spie Borigncllas - Viger.
The following equipmant febricated by Karsey Stdlianduscri AlS, Bkudanashaviy
vas alao loaded on tha barye.

mn, ulsn hantyn bl oom vedkammands hor

siaivinhee, alber ne trediamann wam
wr hewnl

voldl v duts orgnner, llittmem. junksjonatrar wllae aoddur som cpRIer aliar gepdrag T Institusion

opwirad! forettlig aller uaktsnmt 0@ wiwn henayn fil om shadan sller 13t har rammnl caderi, &b wa:baied nller mndis om Lar anmodel am Inubitesicnens
#en & 3 i honbabtsiorhald 1L instilusianen. Far handlt aller innsatin 223 @ dithd td tealutninger Teuflet sllar opplysningar it av slier ph waqne av Inatituignen. 1 lilfalle sem
1, fadd, kan anpva: heller ke ginree gridondn met eadiommenda vam parvindig bar voldt shuder sl tapal,

Ciol narske Verltar o vien anivar for shade oller tap
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Collar Jack unice above shofe 1, 3 and 5
{ Poncoekas 61, 63, 65)

Fabricated by Karspy Stilindustri A/S , Skudoneshavn.

Panroke 61 sccepted DnV, Haugesund 25th of Actobex 1976,
Pancale {3 accapted In¥, Hougesund 22:th of Octobsr L8970,
Pancoke 65 accepred DoV, Haugeaund lith of Decover 1976.

Firs pueo house on pancaka a7
Fabricated by Raveoy Stdlindustrl A/S, Skudeneshavn,
Accepted DuV, Haugegund 26th Beptember, 1976,

The workmen-ship and extent of control of parca Egbricated by
1/8 Bpiec Batiynolles = Vigor, Orkenser were in accordance with che
gpecsfication, and necessary roapalrs to welding vork have heen carriud our,

Tho piping eystess have not bagn pressura teptad at thio scage of productica,

RBezarding drawipzs, list aof NDT reports, and atatement of welders end
NDT Operators, see the ™ Technical acceptance of eguipment logded on
PINC 1 , Dacouber 1976.°

Lo L
(G
S
\\‘ - - (?'f* ?-“
Qrhanger , §A' é%
Y 3
. S iy
23.12,1976, \° :
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ur athers why acl wnder saslgreent from ¢he Jastitutlun, regandlens of whuthes dueh prrann bag pried Lntea
Wdpgnnd o Lhepn who love pequosted Use Inntitns fart™s RERRLATIEL ne 40P LRARA arLy who WilD-
e amle o wlorma ol gLesn By or on behalt of the tuntiutlun, Nurf, i cases 18 m.:m,lan-..l .
ten hulid Halle,

Dot porvie Verltan hag nia Laslflty for toxs of demuge cauned by it organs, afflens, employers
thinally or neglleently aud terekprailve of whether e Jody oF damage bub afiecird u shlpewplng crmThny, 4
put Luvlng any contractusl 1elations witln vhe Dnalftation, 5Han acted or Wade srrsopoiuelits b pellowe o e
In the proceding paregreph, cuf s individual or [ndjvidukis wio bave personklly caveed vha [ ue Jaludgy,
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Elf Norge - Frigg Field TCP 2
X~rsy control of modules, pancakes, and plping systems.
Equpment loaded on barge "Dino 1% , December 1976 , fabricated Ly

1/5 Spie Batignelles - Vigor, Orkanger.

This is to certify that the undersigned surveyor to Det norske Veritas
has, during comstruction, participated in the X-ray control of the above
mentioned systems, fabricated by I/8 Spie Batignolles = Vigor.

The extent of contrel and judgement of films has been in accordance
with the specification, and necessary repaire to welding work have been

carried cut.

Orkanger, | g

23,12.1976.

oS EE vy
Qgh.fl Mb{«"

mekade her

Tat n.orllco Yoritas er uten anevhr far tknda oller 1ap wold? av d#ls argansr, tillinmenn, funkijsisrar sller andry pom apptier ofter oppdrag f Trilitusionen, wien hansyn il am vacha Ty
ARt _'ﬂ-nunhn aller uekisom! o3 wien hunsyn ti om skoden gller Laped hat rammel ot seclaci, =t varisted wller podra 2o har gamodel am [mafituzaaens ey :
uten & i | hertratlifachold bl lestifusionen, har handlad elier innrettat sng i GIEE 4D bagtoningnr drgtisl sther neplysningme it av wtler pb vegne av Insilusjonen, | tiliglie pam &t

yirlanid, wiler dn hpdjgmann dam
navnt ¢

1, Tudd, ban anivar hatler ibke ginred pinldends mui vedrommondd wom pursealiyg har voldt thaden allws tapai.
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ﬁdnv, trondheim, att mr..skutevik e

tcpz - moduLea/pancakes |
materiab aertificates;;ﬂﬁ

a)- nun—structuraL Steels as stairways. Ladders, raiLs etc.: ‘ _
wmiLL certificates are appreciatad, however, not. strictLy ”ﬂ\;]ﬁ e

b)' sacondary structurah ateeL as BmaLL beams and waLL-pLates ‘:‘@ﬁ_;H
:&ShaULd comply with our *firules. for the design, construction T
~and inspection of fixed offshore‘strugtures.- T4 seqtion L,

regards olbjoern/misund

‘veritas, oslo Eanil
16192b verlit nm# .
33174d 8l 7 .':u:j
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ELR-NORCE A/S

FR1GC FIELD - NORTH STA
PREATMENT/COHFRESSION FLATFOR NO.2
BATIGUE ANALYSIS FCR CRANE PEDESTALS
AND ASSOCIATED FRAMING -

MODULES 01 AND Oh
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ELF-NORCE A/S

FRIGG FrELD NORTI SEA
PREATMENT/COMPRESS TON PLATFORM NO.2
ILIFT OF PIPE SUPPORT FRAMES 1 AND 2
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FRIGG FIELD - NORTH SEA
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SLING LOADS, SLING ARRANGEMENTS,
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PANCAKES 05, 08, 09, 11, 12, 13 !
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TREATMENT AND COMERESSICH
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ELF NORGE &/8
TREATMENT AND COMPRESSION
PLAYFORM NO 2

GENERATION PACKAGE VOLUME 2 ‘
MODULE 08 “

STRUDL OPERATICNAL DESIGN CHECK [
COMPUTER OUTPUT
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ELF NORGE A/S .
TREATMENT AND COMPRESSION
PLATFORM NO 2 |

GENERAT IOk PACKAGE VOLUME T
HAND CALCULATIONS
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MODULES 08 & 09

ok 9176 |
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GENERATION PACKAGE VOLUME 3
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ELW NORCE TCPZ2
DESTGH CALCULATIONS

FOR

TNSTRUMENT INTERFACE ROOM

ON PANCAKE 13
L adeatl 27
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ELF-NORGE
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ELF-NORGE A/8

FRICG FIELD - NORTH SEA

{TREATMENT/ COMPRESSION PLATHORM NO.2

SQUPPLEMENT TO VOLUMES 1 AND 2
DESIGN OF MODULES 01 TO Oh
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Design Of Pancakes
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APPENDIX NO. 7

FABRICATION DOCUMENTATION




APPENDIX NO. 8
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DRAVWING REGISTER ' : SECTION SHT. 1 OF
SUBJECT :- STRUCTURAL ' PROLVECT NO - rLs 2
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