WELLS Arrangement

Hook up and Connections
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Piping & Pipeline Stress Analysis
activities for:

WELL 9884 (C3_12)
WELL 9885 (C3_11)

WELL 9886 (E3_02)

WELL 9887 (C3_09)

STRESS ANALYSIS DI

CONDOQTTE



WELL 9884 (C3_12) Arrangement Hook up and Connections
Karachaganak Qil and Gas Condensate Field (KOGCF), WKO

PIPELINE STRESS ANALYSIS

This Stress Analysis has been prepared to develop all the mechanical activities
necessary for the 10" Flowline which is associated with the hook-up of Well
9884 (C3_12). The line will flow to a new RBVS to be installed near the existing
6” flowline from Well 15 to RMS-M. Pipeline scope includes installation of the
new 10" flowline, demolition of a section of the existing 6" flowline and
construction of new 6" sections at the tie-in.

PIPING STRESS ANALYSIS

.. . . Galc. Gallow. .
Calc. Node Description Combination Ratio
[MPa] [MPa]
FL-01 5x0D OPER 125.8  335.6 0.41
FL-02 60xOD OPER 84.8  335.6 0.25
FL-03 60xOD OPER 88.5  335.7 0.27
Fol s FL-04 60xOD OPER 148.7  335.7 0.45
1 FLo2 |4 FL-05 60xOD OPER 122.3  335.7 0.37
' FL-06 60xOD OPER 124.6  335.7  0.37
ND 10” Pipeline Route from Well 9884 to RBVS and ND 6” Pipeline FL-07 5x0OD OPER 204.4 3353  0.61
Route from RBVS to the existing 6” flowline. FL-08 5x0D OPER 54.8 3342  0.18
3 FL-09 5x0D OPER 233.5 3125 0.75
— Jan | FL-10 5x0D OPER 81.2 3125 0.26
— FL-11 5xOD OPER 238.7 3125 0.76
FL-12 5x0D OPER 79.8 3125 0.26
- ¥ Amb to T1{1} (EXP) FL01
__6" to exsisting F/L Ik ] g> ! Ratio to Allowable Stress:
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Piping detail in the RBVS area
Point :  A12BM
Load : GTIP1{1}
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General overview of the calculation model — WELL9884 to RBVS & F/L Re . 47 3T S S NS M IO

Amb T C13 SeeFig.7.3 213.6  276.0 0.77

Use PgDn, PgUp keys
st Stress and displacements results Max P L0O6  SeeFig.7.4 1161  137.9  0.84

STRESS ANALYSIS DI CONDOTTE




WELL 9885 (C3_11) Arrangement Hook up and Connections
Karachaganak Qil and Gas Condensate Field (KOGCF), WKO

e — PIPELINE STRESS ANALYSIS PIPING STRESS ANALYSIS
T This study has been issued to develop the stress analysis for the 6" flowline

N which is associated with the hook-up of Well 9885 (C3_11). The pipeline start

i . at the FLO1 point (after the well and immediately before the underground
-:—,r-f' section) and ends at the new RBVS area. The pipeline project includes

TN N . installation of two new 6" branches, starting from RBVS area, to be connected

N - with the existing 6" flowline from Well 239 to RMS-P.
03 | "] RN e @ —
b o Calc. O c

allow. Ratio

Stress Condition Node [MPa] [MPa]

Maximum sustained
stress
Maximum displacement

> s ‘ s o L Amb toT1 FL11  247.9 2847  0.87
-/ Al stress
E Maximum occasional

GR+MaxP A34 212.6 310.3 0.69

" DAl Hydrotest FL11 298.1 372.3 0.80
ND 6" Pipeline Route from Well 9885 (C3_11) to RBVS stress J
~ \ —_/ — 7 S - Maximum hoop stress Max P AO00 185.2 297.9 0.62
( O ¢~ Maximumrestrained REST:AmbtoT1 ~ A57 1262 3723  0.34
RBVS area }os0 o sy'® ) loo.s \ expansion stress
\ AL N L.y aximum Longitudinal - gprp A57 940 3723  0.25
.,i-' .,“J 2 FLOS 2. ) B9.46 .,.; Stl’eSS
i o /NN \ " Maximum Combined
existing 6 ” F/L b N 82,81 89.51 \ 89,3 GRT1P A57 287.0 372.3 0.77
..., stress
FLO1
Max P{1} (HOOP)
89,24 Ratio to Allowable Stress:
/ Egg:gi :or:l dFLumnﬁmm]
' // W04-06 i'.':i'? e 1216
/ %/“ ‘ =g§[1)g EEE"::‘;[MQ«HIfM%?ﬁz
| 75 m>10 ==
[ sk -

Occasional (Max) - N/mm2
Stiess 2102
3723

Ratio 056
Combin:  Hydrotest L2}
Hoop (Max) - N/mm2
Stress : 185.2

Alow, 297.9
Ratio - 062
Combin:  Max P{1)

NID 6" Pipeline Route from RBVS to.existing-.é’; -fI(:').

Use PgDn. PgUp keys to ol thiu categories

wline

FLO1

Point :  FLOTM
Load : GTIPI{1}

Dispacoments - Stress Calc. o

: calc. allow. R
wooo& . . Condition Node [MPa] [MPa] ou°
Lo G Maximum sustained GR+MaxP  J16  102.8 173.7  0.59
Eﬁ : gg stress
Total: 02 H H
— Maximum displacement ) o onee C18A 299.3  300.8  0.99
to roll through loads StreSS
ztf:;r:“m occasional Hydrotest C18A 176.9 217.2  0.81
General overview of the calculation model — WELL9885 to RBVS & FL Stress and displacements results Maximum hoop stress Max P F28 2143 297.9 0.72

STRESS ANALYSIS DI CONDOTTE




WELL 9886 (E3_02) Arrangement Hook up and Connections
Karachaganak QOil and Gas Condensate Field (KOGCF), WKO

PIPELINE STRESS ANALYSIS PIPING STRESS ANALYSIS
‘ This Stress Analysis study is refered to the 10" flowline which is associated with
oz ] e the hook-up of Well 9886 (E3_02). The pipeline (flowline) start from Well 9886
// (E3_02) area, at the point FLO1, and ends to the RMS-W area, at the battery
- . limit between AGP and other Contractor.
FLOZ_I .v - .. i+ Calc. Ocalc. Gallow. H
- - ¥ ] ! | Stress Condition Node [MPa] [MPa] Ratio
Bl T e FLO3 R Maximum sustained
GR+MaxP E31 159.1  310.3  0.51
=1 9886 (E3_02)
: ‘ I\S/It;e'sni m displacement
FLO1 ximum disp Amb toT1 FL10 2150 3331  0.65
START stress
Maximum occasional
T Hydrotest FLO9 256.7 372.3  0.69
ND 10" Pipeline Route from Well 9886 (E3_02) to RMS-W stress v
Maximum hoop stress Max P FLO1 200.8 248.2 0.81
Maximum restrained REST: Amb toT1 E50 1262 3723  0.34
expansion stress
Maximum longitudinal - prp E48 948 3723 0.5
stress
Maximum combined GRTP E48  248.0 3723  0.67
stress
FLO1
Max P{1} (HOOP)
Ratio to Allowable Stress
Point:  FLOIM +1 )
Sustained (Max) - Eﬁr{:\;r‘]
Stiess 1161
o o a
Combin:  GR +Max P{1} R
Expansion [Max) - N/mm2
Stress : 397
ugi;“;ia[”"";"’?ﬁ‘g}m Stress Calc. o, G
Max)- N/ . calc. allow. ]
o Condition Node [MPa] [MPa] ~ot°
Combin:  Hydrotest-NL{2} ] R
bl it Maximumsustained oo vaxp  A02 779 2979 0.26
m, 23983 stress
. . Combin:  MaxP{1} a
General overview of the calculation model — WELL9886 to RMS-W MR CIEPITILT MaxRange AO6 2959 320.3 0.92
L TTT——— displacement stress
Maximum
FLOA occasionalstress  Hydrotest A0 1853  217.2 0.85
Battery limit at RMS-W .
| Maximum hoop Max P A02 185.3 297.9 0.62
Point :  FLOIM stress
) E07 k=le Gk, Maximum sustained
I Displocements - mm ) GR+MaxP  A10  73.2 173.7 0.42
= oy a6 stress ratio
Dz : 04 Q
Total: 257 Maximum
I G displacementstress Max Range A06 204.6 206.8 0.99
) tth Use PgDn, PgUp keys MaX'mum
1o el ouahiosds occasional stress Hydrotest A06  185.3 217.2 0.85
ratio
. : _ Maximum hoop
Calculation model detailed at RMS-W battery limit P Max P A0O2  185.3 297.9 0.62

STRESS ANALYSIS DI CONDOTTE

Stress and displacements results



WELL 9887 (C3_09) Arrangement Hook up and Connections
Karachaganak QOil and Gas Condensate Field (KOGCF), WKO

PIPELINE STRESS ANALYSIS PIPING STRESS ANALYSIS
s | FLo5 |55 This Stress Analysis study is refered to the 10" flowline which is associated with
e, the hook-up of Well 9887 (C3_09). The pipeline (flowline) start from Well 9887
T (C3_09) area, at the point FLO1, and ends to the RMS-1 area.
FLO4 \ i A Calc. Gcalc. Gallow. H
N oo | 3 i Stress Condition Node [MPa] [MPal] Ratio
| NS . Maximum sustained 5, Maxp E39 1476 3103 0.48
. g _ ! o e 1 stre;s ‘
% | B P | @, o Maximumdisplacement . .o rq FLO2 1694 3053 0.55
W START | A7 LS | Flo6 || stress
4\‘. A\ *”‘19\“ R | . 5 L‘lm\ | TFC0E) | . .
v S AN ! | e [ FLO2  255.2 3723  0.69
* | ! ! | stress
v | A
W @ ! to7 1. ' Maximum hoop stress ~ Max P BTEE  200.8 297.9 0.67
FLo2 |+ ! | NN ' Maximum restrained
/ grj;;g\;«((\:;:%;) ; - i / i e i e REST: Amb toT1 E58 125.9 372.3 0.34
‘ ! ! N s ' Maximum longitudinal
oo | NN GR+MaxP E58 72.2 3723  0.19
ND 10" Pipeline Route from Well 9887 (C3_09) to RMS-1 :‘4”3?8 —
\ i stf:;r:”m combine GRTP E58 2729 3723 0.73
= [ o vy |
i RE" 1 FLO1
‘ Eii Max P{1} (HOOP)
; ; E | Ratio to Allowable Stress:
IR W0002 Point: FLOM+1
l moz204 Sustained (Max) - R
Al it I W 04-08 few: o3
L bt Comein: GR+MUi3F?(1)
sefer 3 I; HW0810 Exopansit;n (Max) - aM/mmZ
IR 1| L W10 How.  wna
Conbin:_ Amblo T}
7 Occasional (Max) - N/mm2
Stress : 1745
Allow,: 3723
067 ot Hmaegﬁm i N
E15 E16 g7 o e ;
Allow, : 2973 Zdx
L Ratio : 067 X

Combin:  Max P{1}

Use PgDn, PgUp keys to roll thru categories I

Stress Calc. O Cauow Ratio
Condition Node [MPa] [MPa]
RO Maximum sustained GR+MaxP  A10  80.0 173.7 0.46
stress
S Maximumdisplacement — \,  ponge  AO6  311.2 317.3  0.98
Load :  GTIPI{1} stress
Displacements - mm i i
D 28 Maximum occasional Hydrotest ~ A06  178.4 217.2 0.82
b 24 stress
::m :7 Maximum hoop stress Max P A56  277.9 297.8 0.93
Rx : 0.0 o A
B 3 Maximum sustained GR+MaxP  A10  80.0 173.7 0.46
Total: 03 stress ratio
oo el b Maximum displacement

. Max Range A06 311.2 317.3 0.98
stress ratio

Maximum occasional

General overview of the calculation model — WELL9887 to RMS-1 ::I(:(?;Lar:%oop stress

Stress and displacements results ratio

Hydrotest A06 178.4 217.2 0.82

Max P FO1 166.2 173.7 0.96

STRESS ANALYSIS DI CONDOTTE




