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A Study on a Case and Problems for the Test of Drilling
Equipment Using the Closed Exploration Well

Yun, Sung Jin

Department of Offshore Plant Management
Graduate School of
Korea Maritime and Ocean University

Abstract

Since the mid-2000s, as the global oil price has risen, the offshore
plant market has sharply increased. The korean shipyards have secured
the world” s best productivity through large-scale drilling unit
construction, and it was well ahead of the price competitiveness as

well as technology.

Among various efforts to enhance the competitiveness of domestic
drilling unit construction, the first test using closed exploration
well for drilling equipment of drilling unit was carried out 1In
October 2014 in korea. However, the offshore-well development market
has been depressed, and has not been linked to sustainable business,

unfortunately.
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In this study, we first understand the problems of crack around
closed exploration well through the case study of the national
project. And then the environmental causes identified as problem
factors were studied based on the ‘guidance note on risk assessment
application’of the ABS, and the axial load causes identified as
problem factors were studied based on the ‘safety factor of API RP for
planning, designing and construction fixed offshore platforms-working

stress design to determine whether it were direct problem causes.

In conclusion, these research procedures will be a good guideline to
prevent and to reduce problems in advance when re-executing the test

using closed exploration well for drilling equipment of drilling unit

KEY WORDS: Drilling equipment test, Closed exploration well, Offshore,
Risk analysis, Safety factor
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GLOBAL OFFSHORE E&P FIELD DEVELOPMENT SPENDING
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Fig. 1.2 Global offshore E&P field development spending ™

1) NOC : National Oil Company, = dA871
2) 10C : International Oil Company, =A|A-3-714
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SANCTIONED CAPITAL EXPENDITURE
(YEAR OF FID) BY DEVELOPMENT TYPE
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Fig. 1.3 Sanctioned capital expenditure by development type ™
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Fig. 1.4 Jack up dayrate / Floater-dayrate / MODU price as per years
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Table 1.1 Study flow
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Fig. 2.1 Many of the earliest offshore oil well were drilled from piers at
summerland in santa barbara county, california, 1901

Collection @ kmou



Ao HER &Aoo Y £87F Sojdd A ARFY] wgold
A HRAom, 19530 Hz9 AF
S A% =g4o] FASAT = AR e vitho A Hold bd

e ATss 4-87] A= vgE 7H FHe] vy Avjg s A zHE

§ 600
©
2 500 472 m
= 400
o= 328m 324 m
20300
(2]
T
200
100
0 £ =
Magnus Cognac Bullwinkle Sea Troll Eiffel Tower
1983 1980 1988 1995 1889
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Table 2.1 The definition of water depth on offshore industry

Company Water Depth(m)
Petrobras (brazil) 400~1,000 (Ultra deep water: above 1,000)
Shell, BP above 500
Exxon above 400
- 9 -
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ANOOEH ] AUt z=24E FHg] 2 A S (project management & plan)
ARA Ao

o

of
=cl)1:1
&
=
@)
N
DN
o
m
o)
—
L
i)
2
>
1
Ay}
o N
(e
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Table 2.2 The value chain of offshore industry

AGA, etdAd ZAF 2D o ugEA @A (Exploration)>

A4 ASeabed) A A 9 BelF 2dd] E FAE SeE Fa £ v A
ZAeAAQl Survey Vessel2 F2 QA NIE o] &3ta] gA}

QEA, AF = H7GA (Wildcat & Appraisal Drilling)>

v & 7}‘— G A AFFPS F33= Wildcat Drilling, o]zle] AF3td ThA
s 7H«1 FAWelDs o AlFste] AAZE H7Ms & MAER gRE A= HU)
Al (Appraisal Drllling)— FA, olu] EYFE+= F2 Ak 2 ¥y}t Drill Ship, Drill
Rig, AHTS, Stand By&s %

<33A, A Design) A

o A9e AF A ge AAFERES AAsted AAe AEAEA
(Conceptional Design), FEED(Front End Engineering Design), 7]¥-d A (Basic Design), %+
A2 Al(Detail Design), A4k Al(Production Design)s©] 1l Load out, &4k, AX] 5o
a3l dlxlyoid <2lSupport Engineering= S=4Hg

4FA, Az 9 A=ZH(Fabrication) TA>

AA 7)1 ok Offshore Aur 2 =

2 2 AFst= @A E Platform, FPSO, TLP,
SPAR, Subsea-Production A#] So] F&

NE
Az tidolH, Subsea?tdd ZgH| A= E3HE.

<GEA|, ¥HTransportation), A% 2 A]-Z(Installation) THA>

Agre] S 7}R Semi- Submergible Shipo] Barge % Tug Boat® &% 7}&3t S73olA F
g 2 =9 2 AL 3 T SgaAE wet ?“iﬁ 2+ (Hook-up)3} Al &7 H 2
E(Commissioning)% St Zo] 7|Eo|H, o]F 3| #3 Fieldo| A Subsea FE3} 34
BRol o974 HXZ(nstallation) = o] Fo}&. o]F Final Commissioning T4 7} &334,

+ER]: L AERAZTAL (2015)

=, MGFESHE AP /S AT At A 7]GERE ofyg} =744 2k
ANA HIZa ok sk AP ZA ouA AFY EAE dAEH Us &
ofolth. FEL 7|gol FAst FEL Ved o|EH AIS FTAE = 4y
o2 1800dtHE #Hol2 7|=F io}—?*% B3l e EEdE AN
(specification)Eo]7]o] HA7]AA 2+ H+= C BTt A w@Ho g £
A AT UA 4 glE 7)AZEH(mechanical engmeermg)% 2o 2 3 4k o)
ug, FE AR =Y Oda e F2o] a3 Ades ST

_12_
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212 FU) N3N Az AAY BA

E35], Table 2.33 Zo| st=9 AL AZd|&0 =2 FE EYHE= AAdYas
% 5718 AZsgo, FHe Adge =

Table 2.3 The construction status of drilling unit as per built year

Bre] | A=A 1982120001 2006 | ) 119015 { 2013 | 2014 2015 | 2016 | 2017 | 2018 | 2019 %37
= ~1990 | ~2005|~2010 °
DSME 6 | 3| 3|23 |2]1]2 2 24
i | HHI 1|2 2 19| 2 16
Ship | gy 19|57 9]s 1 52
§H) 1 2114 ] 8 |1m|2t]|10] 1] 3 2 92
DSME | 1 1 2
Jack | HHI 1 1
Up
Rig SHI 2 2
A | 1 1 3 5
DSME | 4 1 B [ ol .7 4 ] 18
HHI 7 1 1 1|1 11
Semi
Rig | gy b o 1| 5
A | 11| 2 8 | 2 | 2 1| 3] 2 1| 2 34
Z 37 12 4 | 201610112133 |6/ 1] 4] 131

*Z X . Offshore Intelligence Network, Clarkson (2019.10.13.)

=24, AgEa, AvEae] de @ Az AA Aiees BY, AY
2172(0.9%, 1968'd o]F A" FU 71E, #Hd a#Eekdh, Alv e 123.0%,
1973\ o] & AE {4 71%, HA w2 ekeh), =84 (85.2%, 1975 o] F A
e fFU1E, #HAd 3 Al g AFAQ =84 Fopolld T

Az 57} A Aol

sae]l ZALE SFEIAE Galeh A4 Abgle] 0@ N F FRFAE

_13_
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Ui, 2AL Az Jes 7IMe 2 #ds] $kr)d, Fig 259 22 &=

S
2 AR 543 sttt H3la, ol W}E HYFZFHE %*PS’% *34\}
FAe] o=, Ao oo wFEHE BAeE Akl U ATt 54739
=AUtk 2014dol+= FHsfol 214-& =z o, 20159 103, 2016 13,
20179 3¥ o g o =N xS B F Utk =8, =24 A7) 50%
o] 4to] A]F=#HH|(drilling equipment)o] ™, =
g o 7ol A A FE X Aol

T od AFYAE B V& &5

Fig. 2.5 Stena drillship of samsung heavy industry

I8 100% sl &7zl o)&Est FdE= AFAH oA, AIFAY S
& 7]Eo] == Adube] <bH(safety), AH]vlX|(equipment arrangement), A A|

of

el 5 3H(total system integration), A4HAIE 2 < F 2] (construction planning
& management), &34 (heavy dropping analysis) 5 FBE Hith $
S A% Jle T3 AIFANISY HASE S o]l ©d dATl,
85%eh= ters] 172 AF&S 7HAZE & AT

_14_

Collection @ kmou



2.2 NFA F878w

o2
[
£
(m
>
iy

A2 sfAH(seabed) ofefol wigd Ao} rhzo] wiRFE
glstr] A3 HZE #FA43% ol& AAA A= AN fFHo=E wer] fs
AHEEE AR gl AT diEE B A9eze olsE s
MODU= Az=m, 2] sjHe] s4l(water depth)ell w2} =LAl Table 2.4} %
o] ¥ 7HA= FEHTh

Table 2.4 The type of MODU

2 7 (ZGA o7 1) R4
2 A &2 FA(eF150m o] sh L& 4(2F150 m~3 km)
AZn & ¢k 5 E o] 5H5,0004 ) ¢k 5 E o]

NRA AFA2E R e 5Y
A Z=HFH s 4 v(scabed o] xE-S DP(Dynamic Position),
P 9§ #(anchor) 5& o] &3}
| A EFHAA Al FSF
YA A A A=
Jack Up-Rig Semi-Rig Drillship
Unit

o AlA s
o Zahakx] 7| (BOPD) 2+ &

rlo o
of
2
>
pic)

e
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o] A(riser)7} sl ofefoll o]n] AXH o] A|FHHdrilling process)e] .

GPS/communication satellites
4

¥

Rotary table

Belinppie — [ =

Sea Level Om

Fig. 2.6 Drilling process with mud and riser

=AY Avlgla, Adelae] =dZ2o(drill floor) 2 2 AFA U Ho
A EAEE AAE AVSHH, Figo 2.69 | O¥3 Zo] (1) Hx HER
(mud pit)e] X3 M =EFA S(mud mixing area)ol| Al 74 A (barite)z} Wl B}
o] E(bentonite), ~L&]31 3}8FE(chemical source)o] 412 HAL 713 M=
A4 Ha, 2) o] = IJEHEFHZIMHP mud pump)E E3ske], 3) €Y
(derrick) <] $x]gF 2wl =n]F(standpipe)S Bl d¥Y FH=Z 2o}
o]& (4) F+2v(goose neck)S AR, (5) A&l (drill pipe)S AFoA &4
(holding)3ted 3= A3 F= 29 EGwiveDS Adth 6) AlF&8aS B
T 3 ol E s WHIth o]F sl ofgeld MEE (7)) ZelA
wioll #1A3 AlFEa s Tl FAol AT XA AL WEHi () W
He HEs FAZIEAVS AUA HJH, (9 HFH o= =W E(rill bit)

7) BOP : Blowout Preventer

_16_
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EE77H =23 10) MEs JA4S AR7Iel, =drlEd s d2t

&7 E(cuttings) S A AGsticky) @ FEl2 AN s|5E ol AT
E20o b2 ofyo] YA (11D Eui7I(diverten)7kA] =stA "ok &4
7S Ad HEE A YA o]7(shale shaker)S Faf 1xz o=z &
FHES AASA =M, A M= Emud treatment) 8-S AXA a1,
(D HEEFE SAE oA 84 B o3t AAHES WESEA AFZo)
(drilling depth)7} ZQ o= Al =t}

1 U O A
tlo m® fr

rulo

i)

ol# 3 AlFE HAAI A FLo3I FEROZ Fig 2.7 2L EHQI/OF(Trip
In/Out) Aol dom, FAZLYA7IY Agjznt~E(X-mas tree)d] A4
#} &g (connection & disconnection), #l°]4(casing) A %], A%l & (cementing)Zt
A g B4 "AAfoh

EfQl/otze AFgujd, gholA], Alolds EHdERY tHo®E Wy HY
1 EE BolsYe A S EotH, olF Bk, EEEE offo AT &

JESYA 7 S A Gubse) 3 M Bt S0 e} e $HE AU

“3 TravelingBlock

=] ewevator —

1 Fingersoara — ___
g —»

Monkay Man !
Diil Stands  ——

N

Swivel ____ I
e

Stand Pipe

Roughneck

Kelly

Rat Hole ~~ Slips

A Swinging the swivel and kelly over single for mousehole
connection

Mouse Hole — Drill String

B Stabbing the added single into top joint of drillpipe §\
C Single added and ready to make new hole

Fig. 2.7 Trip in-out on drillfloor under derrick %
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He 594 &8 Hs F33, Fg 2.8
o] 71 WFEAQ AF Aoz g1 F2 ‘http//youtu.be/yuu0QcnOVbo’ o A &

& gk

The process of Ideep sea drilling

H

P M o) o01/1452

Fig. 2.8 Deep sea drilling video

2.2.2 F8 7| A7)

T2 AIFEH st oA FEOoE Yo Lfstaia doh dlYold
Al F7+1](drilling equipment under derrick), AlF2E&(drilling string), AlFH=

(drilling mud), 4 A EZ(well control), ko] A, Aol ol Ut
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CrownBlock ’_/_\_‘

Traveling Block

Wind Wall ~Ca

Finger Board
Monkey Board

Tep Drive:
Swivel -

L X Dirill pipse
Rotary Hose 1 o Master Bus

: Rotary Tabi
Stand Pipe g

| | | a

Stabbing Board il I
N i D A ’//
Wind Wail ™ - =

-
~, -

"V Door \‘m\ 3 j\‘\ W \ ‘l _ Rotary Table (if fited)
e T 7 %

Cathoe . Ty "

Pipe F!nclk T~a ‘/.a’

s () Drawworks
A
il > H:bF' Stack Mud Returns
Mouse Hole o—— Diill pipe:

Fig. 2.9 Drilling equipment under derrick 1°
Fig. 299 o], H2(derricke A3(steedz A=Y O, Amake] of
50m ool Ep9leltt. sBA o ® ZekeBE(crown block)e A A37] 9ol
ot} okt 52 ALEH7|d AFE YehE 7P tiEZ ol "4

ol AxFxEolt; wj@AukPipe rack) o Z2RE 2AZ AF=guj# 37471 A
g1 AAEE FARCE(finger board)7F €Y ¢Hzo] AX & glon, o] &

2

< A EwWF 7 (setback area)dta B2

- A EZ(crown block) : HE AFo| 1AHE =g (sheave)so|H, z+zte

91
9}olo Z Z(wire rope) S Eg|EE-Z(travelling block)¥} A2 o L.

- Efj &8 EE(travelling block) : HE|= =2 & Z8E Z(multi-sheave lifting

_19_
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block) o 24, AlF AYste T AFZEHS AAF =3 S22~
(drawworks)ell &g+ Ast&so = AlFguj@a AloldS FHhole)dd ¥
T owj =t o] &3

- g=gto]H(top drive) : 3 HETE B3 AF2EH dIdt= 89T
S FY3 FA o= ZE gE o] E(rotary table)e FE o] &3P, HE
goglolHE F2 o] &3 HEgolBHoE EHEFESC] WEy s

- B2 gogo|lHo AeeES 93 tid dX(winch)olH, A5 &
dol M & 9&S Fdsr] A FLoIUITFEA AV(electric) EFYH,
Shhydraulic) B9, 2F/7F lon, B4 2tE SEEZEo] At #jx st
o, 18] 14 A &2 dAg F A=SF 3

- v & kpipe rack) : AFE&H, A, golAE HY WEE &7V
Aol B#AS= F4AEHA, FH(horizontal) EFY 3 F2l(vertical) EFJo] U
. HjEARte 2 HEY A4 wj#ES AfAlcatwalk) GHOE o]FH
W, THER0E 50717 Aol Bolxo(V-doongt= EF9 EdE= A
A F. RkeF AF A A FARCERE Ay Ttay A/ BEEE

A% AR 1 FH0 AeHE AL 9

=
o
e
L
A
o
<
o
[am
)
(ol
o
%
o=
nﬁ

E . BgR o)wo] g3 E(carbide) =+ thololE E(diamond)®E 7
Z3t 3719 3 A Y¥(cone)= TAH.

o
2
o
r
(0
filo
1

YEE SYHE W)

n

- =2 Zg(drill collars) : B} E F e TAHE =2
]_

2 glo] Axste] MES AV AFHES B HE

- AFguj o 3 747 9mely, oF Edte)] ¢<F(male & female)Z T4 F o]
A=, Aol Hold EAZES 7HHoEZN "HEglo]H 93] whEoX]
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- 29 E(swivel) : A|IF2EFHo] EYEHES @y J= g AFF
=

A AT & YuS AF6, AFvEs) EReEs ¢ guE ves

i
v
i
)
N T
Goosanack
B —
o Tool Joint @ - Kelly cock

- Kelly
Kelly

- Saver sub
g <

Protector

«——— Drill Pipe Tool joint
«— Dri Pipe

bh

Drill pipe

Tool Joint +—Fin

(Drill bit)

«— Box

«— Drill Pipe

Keity bushing

@\ Aperture

for kelly

.q— Dl Collars

Fig. 2.10 Drilling string ™
AFHEs EEHE §3F4e st AT A BAsE dEES A

stal, 7o ¢ES HASATIE 9F8e 3dn AES B HEUCIE
(bentonite, A A&, T4 (barite, MIFH&)o] &alld EFEC|Th A A
FAAANA AFS HE=L3(mud circulation)oll ™iste] Table 2.59F 2] Zt
sl AHE vd 2 AYsl & 4 ok

_2‘]_
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Table 2.5 Drilling mud process and equipment

Process

Equipments

Mud Return

Diverter Housing (return mud®] =®&F A
A A
o -1 =2

)

Mud Treatment

Gumbo Box (2 Cutting Zz]d)

Shale Shaker (7t Cutting ZA2{4d)

Degasser (Gas A|A)

Desander (YA} &2 7H: 284)

Desilter (YA7F A2 712 A2|d)

Low
Pressure Conveyor, S}kip }\tank, Chute (ZA3d
] (e] VS a~
Mud Cutting®] A%, o]&)
J
Mud Pits(incl. Agitator, Gun) (mixing¥l
mudg A5t X)
Reserve tank
Mud Mixing Chemical unit,
Mud hopper (mixing mudo] bentonite,
bariteg A+ ZH])
Mud mixing pump
\[2
Charge pump (hp mud pump& 7}7] Aoj
IS 1RO LR Bi)
HP mud pump (mudS 7,500psiz ¢S&
. 23 A derrickg HA well7px] Hd)
High
Pressure Mud Return to well | Trip tank (risert@] mud $£$x22& &3t
%Paﬂ Ox] Ex—])
Mud - ITr = 1

Standpipe manifold

Cement Unit (15,000psiZtA] &4S 224
well controlo] o]&3h)

Collection @ kmou
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Fig. 2113} Zo] §AHNEES AT AR ERN Ea7](diverten)$t F4 %
A 71(BOP) = o=

of WA= AlF ARl Fol M FR83 4TS FEITh FUHHCE 23
M Z Y Zri(choke & kill manifolder)v} A= 5

=<
BAEIYA 79 A FAHEES ST

Ho

.
_4

Y(cement unit)&

Lateral OMset L) jToRIG “The biowout preventer
PIPE 15 54 feat fall

BLOWOUT
PREVENTER
eLecTRICAL (L] ANNULAR PREVENTERS

LINES ] Can create 8 seal around the drill
pipe or seal off an open wellbore

when there is no pipe.

HYDRAULIC
INE

Recelve electrical signals from the
rig and direct the movement of
hydraulic fluld. Upper portion has
elecirical parts; the lower portion
has hydraulic valves. Only one pod
is activated at a time

‘ CONTROL PODS

Maan Sea Level (MSL)

ry : 3
Depth of Risar Top {Dros)

Top of Riser 4 BLIND SHEAR RAM

Cuts the drill pipe and completely
‘ seals the well

CASING SHEAR RAM

Cuts drill pipe or casing in an
emergency when the rig needs to
disconnect from the well quickly.

‘Vertical Riser Langth (RLy)

g

/‘.{"F‘M”mo Drilling Riser

Norminal Wiater Depth (D} ACCUMULATORS

Store fluld sent from the rig. During
an emergency, pressurized fluld
from these canisters can provide
force 1o power the blind shear ram.

Riser Angle (@)

Battom of Rizer !

PIPE RAMS
Seal off the space between the
outside of the dilll pipe and the well |

bore and keep the pipe canténed

BOPILMAP Stack Height (Hio)

TEST RAM
Used fo test the rams above it,

Fig. 2.11 Drilling well control equipment - BOp 13 4
A FRE F golAE AL AF ZAY A wEs 5 8l
E3] A2 Ze5s a5 dFe] "er Fes A1 vt Fig 2.117%
Fig. 212& gto]A ol tig olal& Fol7] A% A so|H, FolAE FAZ T
WA 719k AFA Atolo] AZAE FEMTEAN, FHdes B AIHEIJE
(telescopic joint)e} A Al ~El(tensioning system)o] HAWW, A|F-&ujH,
Aol g wl(casing pipe)e] °o]FEEZ o|fHH, QR ANGE, AF )
o2 RE B3 o E3 HEedH o|FFEE o]&Hh

_23_

Collection @ kmou



Fig. 2.12 Drilling equipment - Riser %

Ao, deokst 34 (harsh environment)oll Al AlF2A LS F=315H7] SJalA 2ol A

2®lo] A7 HAr st uefdk el 21 RSk o 99
TE IHT vHEAQl i Z2A|~7F HastH ‘API RP 1609 9F e =4
1 E=(international code) 71Eol Wt A-8&ojof gt} 53] Von Mises 8- A4

I 9ol %W A8Eo] FEZ%(vortex induced vibration, VIV) I 23418 &3
gho) A s A(riser analysis)S Fa@tie glojA] A thakst 3HAREl, Auk
st W AIFAH] bz} olet AdE oA HA AZH(static) E sFH

(dynamic) -$-H(response)S F3AH o7 AF3dth Fe Eo|= HH(buoyancy)
I o A=H(low top tension)S AHEHA] a1, F FQIE(standard joinh)E A}
g3le]  AlFE7} BRItk Aldldeep watenolA=  A4FzR el A (productive
operation)= I3t gholA A=y %ol AAH F4(stack up configurations)ol]

8) APl RP(Recommended Practices), API RP 16Q(Recommended Practice for
Design, Selection, Operation and Maintenance of Marine Drilling Riser
Systems)
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sk = @AY T=9k AE A, Aul o IAl(vessel offsets)d 21, &

ATk B %lEQ] A7 (rotation stiffness of flexible ball joint)e] ek =

AAZ gholA ML sfigAFAA 7 Fa
AF7Hs 727 (environment condition)2] %

AE I AR, oA & AFAY

o] ArFAAR B AAV|E °“le4°1 d-2 A5¢} &% AHoperator)

o] 24 wet g AP e AAYAP AbllA FaetH, I L=
i A Z st AlFA Aol WrEE otk B Aol A3
gho]A A& Fstr] don, A ARE T3 ol WIFHS IPEATh

N oﬁfr?ﬁ
g&
2

Fig. 2135} Qo] AF3n & Aoy e AFguBos shde] 73S S |
A, AolE MBg YgomM, ousle] nAEe $YUT o)F AFA
=7a
I=]

AFAE NRE B ARNES T

£,

f l || Mud injected into top Unconsolidated . ¢ i
\ —= @t drill string formation S i i Conductor
\ - Drill floar i i =
= \ = i ¥

]

Surface casing

Cement overlap

Surface water zone

I Intermediate casing

Cap rock

i Production casing
C asing Gas zone

Oil zone
" Mud girculation

Water zone

ar iy
Seabod é
i
4
i
g

——— Drill it

Fig. 2.13 Drilling equipment - Casing "7 U8
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A3 A

HANFE B8 AFA A AdaT

31 HAFF 83 A& AH
HAFES S8 AFA AIFAY H2E FFAYEL 20149 248
ANAAATFHo] FHS FHAFOZN AT ITHANA AE3 Haras=dy
A19e] A 3(MAERSK DRILLING’s VENTURER)Z &3] 2012d%0] T
Z29 FA-1Z@HAANFD) F3=E Tt Table 3.1 FHAFZ )3 Fr ot}
Table 3.1 Information of Jujak-1 well 1
<HA-15> AE
- 439 8L H(A T
- 9] : 9= (130°20°09.728“E, 36°20'24.738"N)
- AR R QEAatolE 50%(FH). A GTAL 50%
_ }\]xo:]EH EJ-}\]-X-]//'\K]K-]
- Al 0 1,798.2m
- AFAE : 3,613.8m
- AA7I7F 1 2012.4.22. ~ 2012.5.22.
- A3 EAE  AFET 302 WY,
=&
wnhlomnn
9) Maersk drilling @ HAIEHYAR= AA ALY Al @ofs ;A3 (AP
Moeller - Maersk) 229 AlGAtz2 A AA ASG3Ato] HLSA/NE 1884 Y]

22 Aleshe 22 7Y

b
=

_ Habs dloba 3Esio] 9jx]
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of Uid s AFAde FRTHHZES FFOo=N Il AFA o=
ElulAl(After MarkeDAHd SA4S 93 A5 GE 9 AYGRDS FASIE 5%
2 AYPHA

540 E U A3 g AREE AFAALS 2444 AS 44 100m
o)A A ~ElESE]| ~ESIT: System Integration Test)E whx] a1 A FALol A
JA=dch J8la AFAE A FY 74 2 == o)Fsty AAl 845
oaf BAZCRE AFEY] A7A] FETHHZESE Tl Ee AW 454
HE AZst. SEFFHEH2E Fo A+ 908 EdH(training 2 A 2=H)
W4 Bl Z=E(system endurance test)E AAeta, §AFAA dsdde A5
Stk AFAAE AT 2ALE 19 B3 (wvarranty)SH A &R Q1go] I}
ARG A5 24 FATFHHZE Fole FHstA] Zaid, &4 1d 235
< A% AR 534 AR O Fd&) kot

A AFARE FEH AFA AF 2L IS4 SdTSH~E 3 Jhs
de BHel gkom, oo A4t 72+ 7 B UYL AFIAL ARG FY
st Ealickel Wzl 41 1,000 me]de] HAFFS HESIFSH, HETHo
2 837 FA-13S At AFAe 8AF BF AAHEE A=) B
= HAFF 83 AFAY HZE Abs s /M 2 AHLS AlF
A AFY AATEA AAFE AA AIFSEH 2 4 1,800 mol A H]

2o A AzZEE Al FA Al ANF715S 3] AHE2E 453 Auks
gr3to g AN Zk HAA the] @ ABuj(re-sailingd F Y= FHA

el A e HAAIFTS BE&F AFAde] Aeddde A 27HA F/7F H2
E #Hoh 2gl(online)® 2 Z#R1(offline) 0.2 EiEl= FTHTFHHEoH, 2
‘]

AFAbe] o3 HZ2EHH, HdcrewEe] AHled 71 85 4

Egolde] FHolt}. ezl A3AR] HAde] st HEEHY, A5
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o] ¥z E(document review)7} &2 o)t 1

- Online: HP line pressure tests, BOP accumulator drawdown tests, Deepwater
endurance tests, Deepwater BOP system test, Dynamic Position test

- Offline: Visual inspection, Drilling unit, Deck handling equipment, Dual handling /
racking equipment, In hole equipment, Bulks and transfer lines, Mud &
Brine system, Solid and Gas treatment, HP and pumps & circuits, Well
control equipment and riser equipment, Burner boom & lines, Well test
high pressure lines, Safety equipment, Life saving equipment, Gas
detection / protection equipment, External communications, Internal
Communications, Living quarters & helicopter facilities

)

A A &2 Table 3.29F Zo] AA UAH(schedule)ol] wat AFA= AlFAH Al SA
| ~E HAL o|gyP3rh A& B2 Zox el o=l FuEH= B
stEAo R 27| Hof Z

o, Zt7 FAlel FqEH = H2EZH H
(paralleDst A 3 Aoy

Av)

St
rlo

z
2
A

Table 3.2 Operational preparedness schedule for delivery

ity Nam Finish UL}

Duration Oeiber T Noverber GEamBer
13 i i o7 i T T b}
Venturer Operational Delivery Schedule S R
Project Milestone 180 185 14A  O1.Dsc1d
Maersk Deliverables 480 25 5ep14A  O1-Decis
[ 25 5ep 144
[ LSep 1A
] 08.0c 144 )
2] 06 0o idA 3
0 130018 £3
2] O-Nov-14 ¥
] 0L Nov-18 *
(2] 08 Nov-14 ¥ '
] 13 Nou-14 . | D Target fate
2] 18Nov-i4 * iy L
0 20 w14 0
] B Nov-14 L3
] 01-Dec14 o
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HAFTS S8 A& AA 2897 all/delA 2= o, Table 3.3
daily reporte} #Zo] F3islth 3+ E7F online activities, BOP test, offline
activities, MMC10 commissioning, IAT outlook Ao 2 FEHo| 3 L 7] =5
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Table 3.3 Daily IAT activities & status ™

Date Activities

<Online>

. There was not a lot of progress on the drilling side of the IAT program. The
reason for this is that we are having server troubles with the cyber base system
that is effecting the operation of one chair(B) on the drillers control cabin.
Trouble shooting is currently ongoing and all fiber optic cables are being checked
as per NOV instruction. Continuing to trouble shoot main BX5 elevator signal
feedback probes. Trouble shoot pipe catwalk measurement problems

- Remove site team rig tongs from rig floor along with sub, ready for back load.
Function tested Augers and gumbo conveyer and troubleshoot auto run
functions.(all good)
Function tested all equipment involved in IAT i.e. shakers, pumps, Topdrive,
drawworks mud process.

- Drill crew continuing with inventory of all drilling subs

- Drill crew bringing all appropriate well control subs to rig floor

- ET was in work basket troubleshooting the elevator problems

1%t day - Hydraulics mechanic troubleshooting the pipe catwalk.

- Drill crew rigging up rig tongs

- Carried out some familiarization of CCB with drill crew.

- Mechanics have removed the Duplin wash pipe from Aux TDX in readiness for
conventional wash pipe

<BOP test>
BOP Nitrogen charging ongoing. Continuing equipment readiness for Riser activities.

<Offline>

. Crew change
Lloyds have been working with the tech and marine departments. The foam
system on the heli-deck was tested

. Continued with fishing gear certification check

. Life boat checked and signed off

. Continued with offline IAT pre checks functionality

<Online>

- Continuing to trouble shoot main BX5 elevator signal feedback probes.

- Trouble shoot pipe catwalk measurement problems (all good) picked up and made
up stand of 8 % DC.

2 day | - Performed some troubleshooting on the pipe tailing arm and found that there
were stainless screws stopping the feedback to the proxies.

- Held a meeting with all maintenance crew on nights to give oncoming crew a
better understanding of the problems we have encountered with the equipment.

- Electricians and hydraulics engineers continued to work on the elevator feedback

10) MMC : Multi Machine Control
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problems.
- Drill crew still preparing decks.
- Cyber Chair B up and running again.

<BOP test>
. BOP Nitrogen charging ongoing. Received 3 x 16 Bottles of N2.
. Continuing equipment readiness for Riser activities.

<Offline>

. Test Fire water system. All good.
Function testing gripper for KBC's. Some adjustments needed NOV and Crane
operators working on to it.

<Online>

- Troubleshooting Topdrive issues. Cannot turn forward.

- Continuing to trouble shoot main BX5 elevator signal feedback probes

- Troubleshooting Hydratong torque and grip.

- Continue to run into aux well to retrieve wellhead corrosion cap.

- Drill crew training with simulation and pre operational scenarios while running
into retrieve well head corrosion cap

- Numerous calibrations with Hydratong.
Simulated reaming, back reaming, active heave, EBT connections top drive

34 day i )
connections without EBT, Auto ROP and auto WOB.

- Operational readiness for endurance test.

<BOP test>

BOP Nitrogen charging ongoing. Continuing equipment readiness for Riser activities.

<Offline>

. Attempt to recover trash cap from sea bed.

. Testing Gripper yoke on KBC 1 and prepare test on KBC 2.

<Online>

. The Elevated Backup Tong slipped on pipe. This allowed the Top Drive to spin
causing it to trip. This is the same scenario as yesterday and the Top drive could
only turn in reverse. The fuses have been reset and the issue is resolved. NOV is
being consulted in this matter. EBT tong dies are also being changed.

. The BX5 Elevator debris filters were removed and it was found that one of the
seals was split. This has now been replaced and the issue with loss of Elevator
close signal is resolved.

. The Hydraracker has been recalibrated again. The sequence involved calibrating
the Gripper, then the Guide and finally the Roller. This sequence has resolved the
issue. There are instructions to follow on the Drillers screw however these aren't

4" day as clear as they could be.

. DFO preparing spares inventory for impending IAT. Mechanics are Checking over
Mud Pumps prior Endurance test. Wellhead trash cap recovered and wellhead
cleaned and surveyed.

<BOP test>

BOP Nitrogen charging is ongoing however it is almost complete and it should be
finalized today. Continuing equipment readiness for Riser activities. Currently
installing Riser Seals Subsea is requiring some clear instructions for their pre
surface recharging. ROV are conducting a Full ROV Intervention function test for
the BOP.

<Offline>
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Completed the tests on the Gripper yokes on the KBC 2. No issues. Testing of H2S
sensors ongoing. So far no issues.

<Online>

The mouse hole was not ramping down at the upper and lower limits. This was
forcing it to shut down when operated. The mouse hole elevator position indicator
has then been tested and repaired. The MMC has been through the final checks in
preparation for the 48 hour endurance test. When the setup was commenced for
the MMC tripping on the main side. The sequence wouldn't start. The elevator latch
indicator still wasn't working. The electricians and Hydraulics mechanics are
working on this at the moment. The 48 hour endurance test has been placed on
hold in order to rectify these issues. Drill crew changed out dies on EBT due to
wear. The shims have been replaced on the block dampener and secured it with
wire retention. ET was checking and tightening all loose connections in the LER.

5 day | <BOP test>
BOP Nitrogen charging has been placed on hold. Subsea need to keep a few No2
bottles for the surface testing before de-ployment. Continuing installation of Riser
Seals. The Corrosion cap has been retrieved to the surface and removed.
<Offline>
Lloyds has completed testing of the Fire and Gas system detection system. Only 1
hydrocarbon Sensor needed re-calibration. Riser Management Engineer is continuing
with the installation system.
<IAT outlook>
The 48 hour endurance test has been placed on hold until the MMC is functioning
properly.
<Online>
Some electrical equipment. The Electricians have been working on rectifying the
damage and this is still ongoing. The Hydraracker is also being troubleshooted to
find the course of the damage. Trouble shooting is taking place on the MMC on the
main side. We are having problems with an MMI screen. The Top Drive is not being
displayed on the Tripping Screen. NOV is currently looking into the issue. We are
troubleshooting the grease system on the PS30’s (power Slips) main well as they are
not operating properly.
<BOP test>

6" day | BOP Nitrogen charging has been completed. The ROV testing has been done. The
5K hot stab blew a seal. The seal is on land and it should be on the boat within a
few days.
<Offline>
Chapter 19 & 20 internal Communication and Living Quarters /Helicopter facilities
are complete. Riser Management Engineer is continuing with the installation system
<IAT outlook>
The 48 hour endurance test has been placed on hold until the MMC and
Hydraracker are functioning properly.
<Online>
13/10/14: MOST OPERATIONS ARE WAITING ON THE WEATHER

7 day The electricians are still working on the Hydraracker. The electricians need to open

the junction box to replace some wiring however this has had to be placed on hold
due to the poor weather conditions.
The MMC has been fixed however we are unable to test it due to the weather
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conditions. The PS30’s have been now been fixed. The main well grease function
wasn't working.

<BOP test>
BOP is preparing to run BOP on Wednesday morning. Riser Managements software
update has been installed. Data input ongoing.

<IAT outlook>

The 48 hour endurance test has been placed on hold until the MMC and
Hydraracker are functioning properly. The weather is also delaying the test at the
moment

<Online>

14/10/14: MOST OPERATIONS ARE WAITING ON THE WEATHER

The DFO has put Sea water into the brine tanks for today's test on the brine
pumps which Lloyds shall be witnessing. The mechanics have been working on Mud
Pumps 1,2,3 to carry out some PM’s The sensors are not working to the MCS (Mud
Control System) however they are working to the bridge so the DFO’s are still able
to communicate with them. The ET's have been informed and will be working on it.
NOV have been checking and tightening all the loose connections in the LER(Lower
Electrical Room). The ET's have been working on the Aux Hydraracker to fix the
damaged connection

8" day | <BOP test>
Subsea is preparing to run the BOP on Wednesday morning. The seals have been
changed from the previous Hot Stab failure. Rigging up for the hoses + fittings for
high pressure testing. Finished seal testing on RTU Double checking all precharging
+fluid levels in the acoustic boards + Mux mods
<Offline>
Tested Quick Closing valves in engine room
<IAT outlook>
The 48 hour endurance test is going to be rescheduled in order for the BOP to be
tested tomorrow afternoon.
<Online>
The Drill crew have performed the Slip and Cut on the Main side. Preparations are being
made to re calibrate the drawworks due to the slip and cut. The handling equipment is
being changed out and the spider is going to be picked up. The Aux Hydraracker has
been fixed and it is being tested. The ET has fixed the voting problem on the Aux
Drawworks. Removed the Hydraracker die carrier for inspection and certs.
9" day <BOP test> . . .
Subsea are readying to run riser. They are readying the moonpool They are
making preparations to install the Mux turndown sheaves in the moonpool.
<Offline>
The drill crew removed the paddles from the string and racked back the collars
<IAT outlook>
Subsea are working on the final preparations in order to dive.
IAT completion dated moved back to the 14th and Schedule completion date to the
10" day 27th due to good start up on BOP running.

<Online>
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The Drill crew have continued with the break test and calibration on the Drawworks
The BOP has been rigged up and moved to moonpool Picked up and ran 60ft Riser Joint

<BOP test>
The Mux turndown sheaves have been installed. The moonpool has been prepared for
lowering the BOP and Riser . The BOP has been lowered into the moonpool area.

<Offline>
The drill crew were familiarizing themselves with the Riser Gantry Crane after
attaching the Riser Yoke.

<IAT outlook>
Riser running and pressure testing. Preparing for MMC commissioning 13 3/8
casing.

<Online>
Running Risers and pressure testing Slick Joint has been lowered and the
transponder has been attached. Current depth approx. 800m.

<Offline>
11" da None.
y Remaining activities in chapter 5 (10%), 6(20%), 8(100%), 9(65%), 10(65%), 11(50%) to
be closed in conjunction with BOP test, 48 hour. endurance test and voyage.
<IAT outlook>
The riser running operation. Run Gas handler, Telescopic joint and KT and
Pressure testing
<BOP test>
Riser running, installation of RMS transponders and pressure test as per Riser tally.
Currently running gas handler followed by Slip joint.
12" day | <MMC commissioning>
MMC Stand building 13 3/8 Casing official start at 19.15 the 18"
<IAT outlook>
Land out BOP and start testing as per schedule.
<Online>
The BOP landed and locked on wellhead Commence re- testing Choke and Kill lines
with cement unit due to a leak at cement manifold. Rectified same Rig down test
hoses and remove test cap.
<Offline>
13" day | The Derrickman has performed tests on valves as per weekly programme.
<MMC commissioning>
Continue MMC Stand building 13 3/8 Casing
<IAT outlook>
Continue running diverted, testing, and rigging down Spider/Gimbal.
Schedule completion date moved to the 28th October due to Wellhead
14" day <Online>

Attempt to test Diverter. Test tool failed during test and pressure test suspended.
Tool released from diverter and Subsea engineers dismantled and checked tool.
Manual lock damaged. No damages to J-locks. NDT performed. Manual lock to be
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repaired. Commenced wellhead Box test. The ROV observed some cracking around
the wellhead on the sea bed. The box tests were then stopped and the operation
was also stopped to assess the results of the box tests. Performed ship heading
change, checked KT ring fluid bearing and recorded maximum rotation. The Jet sub
was picked up RIH with 5 7/8" drill pipe utilizing MMC EBT connections for training
pur-poses and BOP pressure testing.

<MMC commissioning>

Laid out 5 stands 13 3/8 Casing in MMC at 50 percent speed. Encountered
problems with the Mouse whole Rabbit high speed. Hydraulic mechanics checked all
pressures during the day according to procedure received from NOV. All good. NOV
I & E checked function and setting on proportional valve and adjusted same. Mouse
hole functions checked and fund OK. Repair of Hydraulic leak inside mouse hole
still to be repaired. MMC Stand building Commissioning with 13 3/8” Casing.

<IAT outlook>
Continuing to assess the Well head situation and the best way forward.

The scheduled date has been brought forward to the 27th November. EDS testing
been cancelled. Test 14B POOH has been extended from 10 to 24 hour.

<Online>

Continuing with BOP IAT program apart from the EDS sequence for the acceptance
test. BOP setup for wunlatching of the wellhead connector for any DP issues.
Tripping the hole to continue with crew training. NOV De-bugging system.

15" day
<MMC commissioning>
Setup the MMC on the Main Well to RIH. Assisting NOV with commission on the
MMC 13 3/8” casing. Casing Stand building done. Changing to Hydratong and small
Pickup elevator for commissioning of Pipe doper sequence.
<IAT outlook>
Continuing with the IAT program apart from the EDS sequencing.
Schedule expected completion date moved forward to the 24th November due to good
progress and confidence in MMC tripping mode, it has been decided BOP earlier than planned.
<Online>
Continued with trip in/out the hole to continue with crew training. The MMC
engineer assisted in setting up the correct parameters and check minor issues. The
close feedback signal for the BX5 Elevators was adjusted as this was lost when Top
Drive was at finger-board level. Performed a diverter test. 38 second Cycle. Issue
with flow line valve giving a wrong feedback signal. Hydril Engineer is looking into
th the issue. Run in hole with BOP test plug and spaced out to commence BOP testing
16" day
as per BOP IAT program.
<Offline>
Signing of off line activities
<MMC commissioning>
Pre-commissioning of Pipe doper sequence ongoing Possible commissioning tonight
<IAT outlook>
Continuing with the IAT program apart from the EDS sequencing.
17" day BOP IAT: BOP pressure and Function testing as per IAT ongoing. All pipe rams,

Upper/lower Annular and all failsafe valves tested. All good. The BOP has been

_34_

Collection @ kmou




function tested from the drill floor panel on the Blue Pod. Attempt to test the
Acoustic system, however without success. Troubleshooting ongoing.

<Online>
POOH and lined up for circulation test.

<Offline>

Tested mud return system, Shakers, degassers, treatment tanks and Mud Treatment
pumps tested as per offline IAT. Mud pump No.4 washed a valve seat and one %
inch liner wash hose mud pump No. 5 had to be re-placed.

<MMC commissioning>
MMC Commissioning has been completed and the commissioning engineer has left
the rig.

<IAT outlook>
Continue BOP and Circulation test as per IAT program.

Riser Catwalk preventative maintenance and greasing carried out as preparation for
Riser Handling. Checked internal of mouse hole with Boroscope, in order to identify
location of leaking hydraulic tube fittings. NOV has allowed cutting hatch opening in
mouse hole to enable easy to the fittings now and in the future. 1 piston failed on
Mud Pump # 2 change. Piston changed.

BOP IAT: BOP pressure and function testing complete to the extent possible. The
acoustic system is not working at the present water depth

18" day | <Online>
Tripping of hole and preparing for second attempt to pressure test Diverter.
<Offline>
Completed mud return system, Shakers, degassers, treatment tanks and Mud
Treatment pumps tests as per Offline IAT.
<IAT outlook>
Starting to Pull Riser as per the IAT program.
Contract completion date has been moved forward to the 21st of November due to
earlier completion of BOP IAT. IAT completion dates have been moved forward to
the 8th of November.
BOP IAT: The BOP was unlatched at 11:00am. Latching of Tensioning ring to
diverter housing and releasing of telescopic joint went smooth.

19" day | <Online>
2nd. Attempt to pressure test Diverter failed due to internal leaks. Diverter testing is
planned to be performed after riser retrieval on the way back to Geoje. Prepare running
corrosion cap on AUX well centre. The ROV is currently recovering the beacons.
<IAT outlook>
No action for MD
Expected IAT completion dated has been moved forward to the 7th November due to
earlier finish at “Jujak”. Acoustic testing and EDS to be done after commencement of
Contract. Planning to leave “Jujak” tomorrow morning @ 6.00 am.

20" day | BOP IAT: The BOP is back in the storage position after tripping risers since

yesterday.

<Online>
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Corrosion cap are installed back on the Wellhead and pipes are tripped back.

<Offline>
Trouble shooting AUX top drive. Motor B will not turn. Trouble with MMC on AUX
side. This will be checked out tonight.

<IAT outlook>
Rig down Spider and Gimbal. Rig up for testing Diverter.

Maersk Venturer left “Jujak” just after 6.00 am this morning and is now at the
anchorage position near SHI. 3 new activities have been put into the schedule.
Modification related to Acoustic system failure, BOP IAT post maintenance and exchange
of blower motors on Aux Drawwork. None of these activities are on the critical path.

<Online>

Fired Acoustics at the surface and they worked well. Trying to simulate the
hydrostatic pressure however couldn’t obtain a good test. Also the EDS were tested
with a good result. The Diverter test is going to commence this evening.

st

21 day | offlines
Yesterday's Aux Top drive issue resolved Encoder failure. MMC were due to
incorrect sequence setup by opera-tor. No clear descriptions in manual. The
Torque test on the TDS Main and Aux has been completed. Torque test on main
and Aux well Cat Heads revealed some wrong calculations when switching units
from Nm to Ft Ibs. Nm readout values are correct; however conversion to Ft lbs
incorrect. NOV is looking into this matter.
<IAT outlook>
Rigging up Test Diverter
The expected schedule completion dated has been moved to the 26th Some extra
days has been add to the MI-Swaco schedule, for Khan to complete and back load
prior departure Korea.
<Online>

227 day The diverter has been tested again. A leak at the 6" diverter fill line valve caused
the diverter test to fail. Chasing parts for overhaul of valve. BOP post IAT
maintenance ongoing.
<Offline>
3 Aux Draw work blowers have been removed as per agreement with NOV and sent
ashore for balancing at their local Workshop. This will not affect 48 h endurance test.
<Online>
Continuing with the 48 Hour endurance test preparations.
<Offline>

239 day | Access hatch has been cut to the mouse hole in order to be able to check and repair

oil leak. BOP post IAT maintenance ongoing Inspected the 6" Fill up line valve.

<IAT outlook>
48 h Endurance test kick off the 30th October.

Fig. 3.1, Fig. 3.2, Fig. 3.32 44| d&olA B=E A #zH Aol
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Fig. 3.3 Cleaning of corrosion cap removal(L), BOP latching(R)

_37_

Collection @ kmou



3.2 ¥ N@A TR F8 FAH ol

HAFE2 o] &3 sl e A=A /\l—i—d SETHEZES] 14dA A

A T4 dukte] @ EAl(offset) Zhg 2° WEFSt] f8) AlFAHE 62m Az
=

3 sxdzuxy]|E BH}= bls ]Z:E(box testll)s 3ot 1
Fig. 3.4¢} Zo] f& F¥ IR Fdo] FAFFAH o dAaHAeH &
A FAAZAYA 7Y &4 9 Y BAVE S EY HAEE FA 0

Attt “14™ day = Commenced wellhead Box test. The ROV observed some
cracking around the wellhead on the sea bed. The box tests were then
stopped and the operation was also stopped to assess the results of the box

tests”

Fig. 3.4 Some cracking around the wellhead on the sea bed - ROV video
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*  Absolute and
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Fig. 4.1 The risk assessment process
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RISK ASSESSMENT
METHODS

HAZARD

FREQUENCY

CONSEQUENCE

RISK

Effect models
Mitigation
models

IDENTIFICATION ASSESSMENT ASSESSMENT EVALUATION
METHODS METHODS METHODS METHODS
* Literature * Historical * Source term * Risk matrix
Search records models * F-Ncurve
*  What-if review ¢ Fault tree *  Awmospheric * Risk profile
» Safety audit analysis dispersion * Riskisopleth
*  Walk-through * Event tree models * Risk density
*  Checklist analysis * Blast and curve
* Brainstorming *  Human thermal * Riskindex
* HAZOP reliability radiation
* FMEA analysis models
* HAZID * Common cause * Agquatic
failure analysis ransport
models

o

hazard identification)

Fig. 4.2 Overview of risk assessment methods
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Table 4.1 What if evaluation example

Summary of the What-if Review of the Vessel s Compressed Air System

Immediate System

What if ...7 Condition Ultimare Consequences Safeguards Recommendations
1. The mtake air Reduced air flow | Inefficient compressor Pressure/vacuum | Make checking the
filter begms to | through the operation, leading to gauge between pressure gauge
plug COMPpressor excessive energy use and the compressor reading part of
affecting its possible compressor and the intake someone’s daily
performance damage filter rounds
OR
Low/no air flow to Annual Replace the local
equipment, leading to replacement of gauge with a low
functional mefficiencies the filter pressure switch that
and possibly outages Rain cap and alarms in a manned
screen at the air ared
mntake
2. Someone High air flow rate | Low/no air flow to Small drain line —
leaves a drain through the open | equipment. leading to would divert only
valve open on valve to the functional mefficiencies a portion of the
the compressor | atmosphere and possibly outages air flow, but
discharge mamtaining
5 pressure would be
_Pqtenna.l for per.sc_:nnel_ difficult
njury from escaping air
and/or blown debris

A FotHl P st AlvtE]l 2o tiske], ¥aldIHconsequence criteria)

9} A El T(likelihood criteria)e] Fo= AZFAQ e F3it) 332 7o

745 WEg dole AERE HEOE Ao AHojH HAV|ES Fagth

Fig. 432 £ A8 &3 Al 35 E8 2 ZJEF], Lower Flex Joint)e] Z+
E T8

2o 24 Table 4.29] 4dA 7|Fo 2 Z

3 Aok
Table 4.2 Consequence criteria
Category Description Definition
1 Negligible Normal Status; LFJ12) angle is less than 1.5°
) Advisory Status; LF] angle is greater than
2 Marginal . .
1.5 but less than 2.0
. Amber Alert Status; LF] angle is greater
3 Critical . .
than 2.0° but less than 4.0
) Emergency Status: need to Disconnect BOP:
4 Catastrophic ) .
LF] angle is greater than 4.0
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Lower flex joint 4°
angle

Bl e s e s B DRl sk o R K s ade dasad
Ann.ct Disconnect
o | s | o

Water depth

1798 m

Fig. 4.3 Offset illustration diagram

BANES] AP HFFANY FTPHFRAACORRE B BT ¥
29 20189 19 /1% ARSE AS g Bl A1 % ARRES
71Eo 2 FE5t HIE4E Table 433 Zo] 4G4AE £/

Table 4.3 Likelihood criteria

Category Description Definition

! L This scenario is considered highly unlikely;
ow
Lowest and Highest Current

This scenario is considered unlikely. It could
2 Low to Medium | happened, but it would be surprising if it
did; 50 %~75% of 1Yr Current

This scenario might occur. It would not be
3 Medium to High | too surprising if it did; 25 %~50 % of 1Yr

Current

This scenario has occurred in the past
4 High and/or is expected to occur in the future: 0
%~25% of 1Yr Current

12) LFJ : Lower Flex Joint
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dutH o g fPdsg2 AFY FTEAYA wep & Ao, Table 449}
2ol Uehd & gtk B aApolME WA /s As 2asl dsiaFel =
& A%E AYEFE M A ggon Aol Be A¢ BE fof
skt

Table 4.4 Risk ranking matrix
C . . " .
L Negligible Marginal Critical Catastrophic
High Acceptable Marginal Marginal Unacceptable
Medium to High Acceptable Acceptable Marginal Unacceptable
Low to Medium Acceptable Acceptable Acceptable Unacceptable
Low Acceptable Acceptable Acceptable Unacceptable
APE B AW, AL 87, 9T 5o AR 1Skl £F A/E wlY]
U kA 131 979 el dudlRe] B de A4 AEE 7I2E 484
< Fohlm ol BAFIA BAHH 1&H 2ave JFo2 TR AUk
412 913 = 4 799 A &4
G4 A YHOE PR A4S st oEh what if HS 98
A &7NgE Table 4.1 o] Alndd HAEH 4N H 52 Ugsta olg &
& ¥ 8-S Table 4.59 #o] A4 3=EF o). Safeguards®] W&-< F3
HAZID worksheete] &7 821 H4E =&
AFdoAAE ol% Fde Al tiste, o8 A FE JEo=E

Z = g}o] A &) 4(GRA, Global Riser Analysis)ol] ¢j& =
Table 4.7, Table 4.83} %t} =2 eto] A8 4(GRA)S vAE A7y
o #3e4 BA ZZ73(the non-linear time domain finite element analysis
7 (flexcom3D)S AR-&-3} 3 T

Fie,

program)Ql =3~

- A4 -
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Table 4.5 Hazard identification

What if

Immediate System
Condition

Safeguards

The soil data
assumed for the
drilling riser
analysis at the
Jujak-1 well
location.

-That was correlated well
with data provided by
KNOC13) for the nearby
the other well.

-The soil data has
limitations in so far as
the first data point
provided is at depth of 39
m and does not provided
information for the top
soil layer in which the
soil separation issues are
observed.

Based on a comparison
with generic soil profiles
for global deepwater
basins, the soil stiffness
adopted for the location
can be classified as a
mid-range conformable
sediment type.

Case 1) Base case

Case 2) 50 % Softer soil
Case 3) 50 % Stiffer soil

The maximum
recorded wave
height of 2.0m

That would not be
considered an overly
onerous wave compared
to the 1Yr significant
wave height of 5.1 m
provided for the location.

It is fair to assume that
wellhead motions will be
driven by static loadings
excepted current and
vessel offset.

The maximum
recorded surface
current velocity of
3.54 ft/s (2.1 knots)

That is slightly greater
than the 1Yr current
value of 3.28 ft/s provided
of the location

Current loading, in
increments from no
current, 25 % of the 1Yr,
50 % of the 1Yr, 75 % of
the 1Yr and the maximum
1Yr current(3.28 ft/s) as
assessed for the riser
analysis is applied.

Maximum
measured angle
on LF] and riser
of 1.9° and 1.9
respectively have
been provided for
the time period in
which the testing
was being carried
out.

That values correspond to
a vessel offset of 62
m(203.4 ft), 3.5 % of water
depth(WD)

The maximum measured
angle on LFJ of 4° requires
the disconnect BOP on the
well. The base case
analysis considered the
maximum rig offset of 62
m both upstream and
downstream of the well
center as recorded.

13) KNOC : Korea National Oil Corporation,

SR
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Soil stiffness :
Material weight in Riser :

Table 4.6 HAZID worksheet (Base case)

Base case

Offset{%WD} @ 62m(203.4ft) {3.5%WD14)}

Water 8.56ppg (1,026kg/m3)

e a— s Consequence | Likelihood Risk
ment Direction Angle[] Criteria Criteria Ranking
[C] (L] [RR]
LF] 1.82
No Up
Current Stream Riser | 2.63 2 1 Acceptable
25% of Up LF] 1.76
1Yr 2 4 Marginal
Current Stream Riser | 2.54
50% of Up LF] | 1.66
1Yr 2 3 Acceptable
Current Stream Riser | 2.42
75% of Up LF] | 1.47
1Yr 1 2 Acceptable
Current Stream Riser | 2.15
LF] | 1.20
1Yr Up
Current Stream Riser | 1.78 1 1 Acceptable
LF] | 1.82
No Down
Current Stream i M TG 2 1 Acceptable
25% of LF] | 1.89
1Yr S]?;)evgrrln 2 4 Acceptable
Current Riser | 2.72
50% of LF] 1.98
1Yr S[t)roevgrln 2 3 Acceptable
Current Riser | 2.85
75% of LF] | 2.18
1Yr S[t)roevgrln 3 2 Acceptable
Current Riser | 3.12
LF] | 2.46
1Yr Down
Current Stream Riser | 3.49 3 1 Acceptable
14) WD : Water Depth
- 46 -
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Soil stiffness :
Material weight in Riser :
Offset{%WD} : 62m(203.4ft) {3.5%WD}

Table 4.7 HAZID worksheet (50 % Softer soil)

50% Softer soil
Water 8.56ppg (1,026kg/m3)

Collection @ kmou

e a— i Consequence | Likelihood Risk
ment Direction Angle[] Criteria Criteria Ranking
[C] (L] [RR]
LF] 1.94
No Up
Current Stream Riser | 2.67 2 1 Acceptable
25% of Up LF] 1.87
1Yr 2 4 Marginal
Current Stream Riser | 2.58
50% of Up LF] LY
1Yr 2 3 Acceptable
Current Stream Riser | 2.45
75% of Up LF] 1.56
1Yr 2 2 Acceptable
Current Stream Riser | 2.18
LF] 1.27
1Yr Up
Current Stream e 1 1 Acceptable
LF] 1.94
No Down
Current Stream Rl 2 1 Acceptable
25% of LF] 2.01
1Yr S[t)roevgrln 3 4 Marginal
Current Riser | 2.76
50% of LF] 2.12
1Yr S[t)l?evgrln 3 3 Marginal
Current Riser | 2.89
75% of LF] 2.34
1Yr S[t)lf)evgl?n 3 2 Acceptable
Current Riser | 3.16
LF] 2.65
1Yr Down
Current Stream Riser | 3.55 3 1 Acceptable
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Soil stiffness :
Material weight in Riser :
Offset{%WD} : 62m(203.4ft) {3.5%WD}

Table 4.8 HAZID worksheet (50 % Stiffer soil)

50% Stiffer soil
Water 8.56ppg (1,026kg/m3)

Collection @ kmou

e a— i Consequence | Likelihood Risk
ment Direction Angle[] Criteria Criteria Ranking
[C] (L] [RR]
LF] 1.77
No Up
Current Stream Riser | 2.61 2 1 Acceptable
25% of Up LF] 1.7
1Yr 2 4 Marginal
Current Stream Riser | 2.5
50% of Up LF] 1.61
1Yr 2 3 Acceptable
Current Stream Riser | 2.4
75% of U LF] 1.43
1Yr Stre%m 1 2 Acceptable
Current Riser | 2.14
LF] 1.17
1Yr Up
Current Stream i 1 1 Acceptable
LF] 1.77
No Down
Current Stream R, 2 1 Acceptable
25% of LF] 1.83
1Yr S]?;) erln 2 4 Marginal
Current ea Riser | 2.7
50% of LF] 1.92
1Yr S]?;)e‘grrln 2 3 Acceptable
Current Riser | 2.83
75% of LF] 2.11
1Yr S]?;)evgrrln 3 2 Acceptable
Current Riser | 3.09
LF] 2.38
1Yr Down
Current Stream Riser | 3.47 3 1 Acceptable
- 48 —




271 3= HAZID worksheetE E| 2 oS3 o] 2413 it)

(D (B HE, ARGA) dAAFEo] A3 B olE7t %\*71 o, 7I& =4
=

Eluttt 2=, 9IS FRR)A M & 934F ‘Unacceptable’ o

FEAR) 7Y stso e BERE= gtk sHAIEE 58A o
2 BF3o FHgstdn. oyl downstream¥} upstreamS 3 si&3o] 3

2 £ 9o AFA9 2 ZA(offset)ol]l wE  downstreamit

(©) = S BE‘_} o
upstream< Fig. 4.4 oAl & T3l ©]3 AT,

— e — 1 6.0
-ve (upstream) +ve (downstream
Vessel Offst Vessel Offset & //

5.0

— 75
Deepsea Metro-1| | Deepsea Metro-1 [Deepsea Metr 0—11_\ > \\

- 3 T E40

] X

s X g

[ b /
30
3
5 N
& Drilling Limi B 77
. | § | S ;

& T 81.0 \r
urren

. 3 s/ /

— T 3 7
: Y
z 00
-16% -12% 8% 4% 0% 4% 8% 12% 16%

[ ] Mudline Vessel Offset (% of Water Depth)

Fig. 4.4 (Sample) Drilling riser offset and loading schematic / Flex joint

rotation as per vessel offset 27

Fig. 4.59} 7+o] flex-joint angle definitiono] thdt Ho= FH Zd X~ XJE
(upper flex joint)e} st Z¥ 2~ ZQIE(F], Lower Flex Joinh)7} Utk =,
Table 4.29} #o] &pF =49 Zholl whebA Y el AEFH A3
Brtel e WA, sf&o] 3 2, downstream¥d 52 s Zax %

JE #2 S7Hs 710 Aol A1 gQo=® ysfol & ot

o r

Hir 1~N
_{

ko
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Tensioner Tensioner

Drill Floor — 1824.7m

Upper Flex Joint

1809.2m
Telescopic Joint ¥
. ”?{‘MSL 1800m )
5'Joint, QTY=1; v Flexjoint Rotation
— +17802m /
slick Joints, —_— 1665.9m Riser Angle |/ Sisan
QTY=5 _ v W e—
2500° Buoyant Joints, ——
QTY=22 Conductor Angle o
1163.0m ~Wellhead Angle Lower Flexjoint
==t \
5000" Buoyant Joints, BOP
Qrv=20 705.8m
ol S ¢ | Conductor
7500 Buoyant Joints,
QTY=18 —
294.3m
10000 Buoyant Joints, - ¥
= —
134.8m
Sigl}‘izlgts,
¥ 20.0m
Lower Flex Joint =
13.1m

LMRP =

Fig. 4.5 Riser stack-up / Flexjoint rotations
AFA 220 62 mEA 42l 35% F3AlA &4 FEAHE A A
& 83 23 ‘Sail stiffness (50% softer soil), Environment (1Yr Current),
Direction (Down Stream)’ ZZAo|A] s Zdx~ XJAEQ Zto] 265° , oA
ZRIEQ] Zho] 355° 2 Zy 3t FollA 7Hd 7H&3Hsevere) 237t vt &t
A9, AR =(likelihood criteria)FFoll A= 1Yr Current®= HF2(ow) FF&
HolF7] o A=, @55 RR= ‘acceptable’ = YERGIL 8| FoF 75

MPE A AFT T 7o) #ARIoR B 5 gk
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[

4.2 A& A

o

% 35 =AH 24

421 NZF A

AlFF AHeE 4L =dAdril-Quip)Ake] SS-10 RLD(Rigid Lockdown)A]
2do] AT 15000 psi 744 ¢ AY 4 Utk Table 49 A AFF
of A Aol4el Alekolv), Fig. 462 Fo HANEE oldT & Ak
0, 1-34207 Aol A Ao} A 250melM H@ T 4R FAE

e &< NAA &=

o

E M IREE T

ORI o SR Jujak-1 Exphocation Well - Abandoamsnt Schemagc
wewond] PWHH Mud Mat
e e d g

oy, T Dhirsbhi Oee
o / MMW& Heb

52 bt WA M

5m 18-34" HAWHD Connector
[ Bending Moment 4,000 Kips-1 ; 5423 kN-m

4m IL,
Ly - 18-34 HPWHH
Bending Moment 3,100 Kips-1t ; 4,203 kN-m

36" Conductor X56, WT 207
BmBML Bending Moment 8,031 kips-#t ; 10,888 kiv-m

- 36" Connection HC-100D, WT 2.0°
' Bending Moment 7 260 kips-ft ; 9,843 kN-m

at

125 a0 hua‘ 36" Conductor X60, WT 2.0

:::-:'-‘_:-I-mw gl T8 | Veiion 20mBML Bending Mornent 8,604 kips-ft; 11,885 kN-m
ot \ n-u
"
T
et
26" Connection DO, WT 1.5
Bending Moment 5,120 kips-ft ; 6,942 kN-m
[ 770m [
LA R
RN Mo et 36" Conductor X56, WT 1.5"
|0 LM Bending Moment 6,283 kips-t ; 8,518 kN-m
b 1Rl
F2mBML
I 36" Connection D90, WT 15"
W ] Bending Moment 5,120 kips ;6,942 Ki-m
L1
o
m
ingng
20 mihi 200 kT J113F Caing Vet
L1
Saomiay g} D01 eE /0 T Hinty k /
b
Saomt Topfrnl ) 1T o1 D T [Tpat iy
Amgin
Vet §

Fig. 4.6 Wellhead/Conductor stack up
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Table 4.9 The type of casing

Hole
Casing Depth Type
(m)

2 joints x 2”7 WT / X60 / HC-100D/MT
36" 81 4 joints x 1.5 WT / X56 / D90/MT
1 joint x 1”7 WT / X56 / Plain End (for jetting)

26"Casing Hanger c/w 26" x 0.875” WT / X56 / S-60/MT
~26 joints x 26" / 0.625” WT / X56 / S-60/MT Casing

26" 330
cementing depth : 59 m
18% " Dril-Quip SS10 WHH c/w 20" x 17 WT X80 EXT
~66 joints x 16" / 841b/ft / N80 / DinoVam Casing
16° 770
cementing depth : 383 m
11-3/4° 1324 ~108 joints x 11%” / 651b/ft / L80 / VamTop Casing

Table 4.10& AlF& FH siATE=] FHFaolt. 74 5o d2=H<=
FAZ AR 7] 9 A A4 (LMRP)IDS F
A

d& 2T WY stF(axial load)oll 233t 53] AlFFoA AWE9 &5
s

of sl 7HE & kTl Aele =12 FUIEARZAI EEEHs ™o, 7t
B ARe T, tiy] F FAl@r weighe] W stes AL

Hafjof gty A4 Aol te olsl= Fig. 2.11< gt

15) LMRP : Lower Marine Riser Package
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Table 4.10 Axial load around wellhead

Equipment Air Weight
kips!6) ton
LMRP 296 135
BOP 348 158
Wellhead 23 10
36" Conductor 163 74
26" Casing 183 83
16" Casing 212 96
Total Axial Load 1,225 557

422 7128 AR ti3 Y T

A A Fol g A7+ HYE Y steAA A i3k 7] (short-term
capacity)e} #~](long-term capacity) @ }Fo] <83t}

1) @7 =g B4 &0

2012 FA-12HANEE) AFNA do] AdEe] dAHe A 9

FEAbo] E(woodside)AH7F 2H offshoreAbell o] 2af 243 AR E ol st

Fig. 4.7= axial loading and resistance of 36” conductor®] E2ujg&olt}t
A4 3A(well construction sequence)e] (@) ~ ME XWEHH 4= 3515
< axial load conductor A2 %7|sta o, Z+ AXH(and) e 35S

F9] axial force(kN)oll F7]5o] Qlth

Zt dAmTe] ekFd stFAAHY #AA= ‘(axial force as per well

construction sequence) < (36” y m conductor’s axial force for resistance + X

16) kips : Kilo pounds (1 kips=1,000 1b(ih&E)=453.6 kg, &7k 1123 A] 453.6 kg x
9.81 m/s*2 = 4,449 kN)
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o

Sl3=
olE WSSl y 3 HA9 HYHE ‘36”7 conductor-jetted 79 m’E d&ST
ATk FE-1FA A AMEE BAFE] AYE 36”7 AFY-2 Table 4.99 we} Jetted
8l molm2 Fg. 47014 Jetted 79 m A& Hwdch =z AE(etted= o] 3
Ao AX]H 36” AYE 9] axial force for resistance= 425 kips (1,889 kN) o]t}

land xx” casing’s axial force for resistance(after cementing))’ =} z+o}of

Woodside - Jujak-1 Riser and Conductor Analysis
AXIAL LOADING AND RESISTANCE OF 36inch Conductor
offshore 159Te Base Tension, Jetted: Setup Factor = 0.055, R = 0.8 Drilled: FoS =2
-
WELL CONSTRUCTION
SEQUENCE
(a) Dill for 26" surface casing
10 ,000 (b Land surface casing
(c) Cement surface casirg
() Dril for 16" Casing
(e) Land 16" Casing
ol ]
o vt
9 (1) Drill for 11, 75" Casing
5 6,000 f6)Land 11.75' casiy e e s e
(5 () Cemertt 11.75" Casing
— (m) Ciill for 9.625" Liner
3 ) Lard 9.625" Liner T TR BT ST T T
2 4,000 — ] = = T
X 0] () (k)
2,000 ¢z = 1 — £ il
= @ 6| © [ [ ' T s
@ ©
0+ 1,889kN
0 5 10 15 20 25 30 35 40 45 50
Time (Days)
==#==Axial Load on Conductor —tr=—Jetted - 67m = == Drilled - 67m
Fop —E—Tetted - 78m — = Drilled - 7em —6—Jetted- 91m
m— w=yrilled - 91m e Jotted - 127m = rilled - 127m

Axial Resistance (kN)

Time Axial (Jetted)

Operation (Days) Force 79m 91m 103m | 127m 139m
(KN) | 67m |(add1 | (add2 | (add 3 | (add 5 | (add 6

joint) | joints) | joints) | joints) | joints)

1.7 1125 | 1185 1528 1920 | 2364 | 3265 3728

Land surface

casing
land 16" 55 | 1498 | 1403 | 1831 | 2324 | 2882 | 4017 | 4600
casing
tand LMRP| 1c a1 | 4143 | 1445 | 1889 | 2402 | 2983 | 4067 | 4664
and BOP
Pull Tension | 16.81 | 2585 | 1445 | 1889 | 2402 | 2983 | 4067 | 4664
Land 1L75% 5551 | 3675 | 1445 | 1889 | 2402 | 2983 | 4067 | 4664
Casing
tian"edr 9625") 4401 | 3849 | 1445 | 1889 | 2402 | 2983 | 4067 | 464

Fig. 4.7 Woodside-Jujak-1 riser and conductor analysis

A H ofefoll A= Fig. 4.63 o] 36”7 AYE el A AXH 267, 16”7 A °]A
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= 2
Ae Eal AclAH AFAclolE ARER AN, 1Ee Avgd o)
AL Al ARE Ao], ARES} AFA Aol F AA7 nEE F 9
o 28U ARl AZHG AME Aolo] EW whHHo] u]$ 7] wRol
o4 Abole] EH mpEHTe weld,

A F33(APDS] ‘A E  FHEY AE, A, AlEe AT dFAH
(Recommended Practice for Planning, Designing and Constructing Fixed Offshore
Platforms)’ﬂl =A% APl RP 2A WSD<] “7.4.4.a Plain pipe connections’ &2 Al

E(grout)ol] it AH-3=-S Table 4119014 A8k ok wekx APL RP 2A
WSDell Al FA&ta 9l “Allowable axial load transfer stress™= 20 psi o] th

Table 4.11 APl RP 2A WSD - 7.4, 2.2 Clause

<API RP 2A WSD>
Recommended Practice for Planning, Designing and Constructing Fixed Offshore Platforms
- Working Stress Design

7.4 GROUTED PILE TO STRUCTURE CONNECTIONS

7.4.4 Computation of Allowable Axial Force

In the absence of reliable comprehensive data which would support the use of
other values of connection strength, the allowable axial load transfer should be
taken as the smaller value (pile or sleeve) of the force calculated by a multiplication
of the contact area between the grout and steel surfaces and the allowable axial
load transfer stress f,,, where f,, is computed by the appropriate value in 7.4.4a or
7.4.4b for the grout/steel interface.

7.4.4a Plain pipe connections

The value of the allowable axial load transfer stress, f,., should be taken as 20 psi
for loading conditions 1 and 2, Section 2.2.2: and 26.7 psi for loading conditions 3
and 4, Section 2.2.2.

2.2 LOADING CONDITIONS

2.2.2 Design Loading Conditions

The platform should be designed for the appropriate loading conditions which will

produce the most severe effects on the structure. The loading conditions should

include environmental conditions combined with appropriate dead and live loads in

the following manner.

1. Operating environmental conditions combined with dead load and maximum live
loads appropriate to normal operations of the platform.

2. Operating environmental conditions combined with dead load and minimum live
loads appropriate to the normal operations of the platform.

3. Design environmental conditions with dead loads and maximum live loads

4

appropriate for combining with extreme conditions.
. Design environmental conditions with dead loads and minimum live loads
appropriate for combining with extreme condition.

_55_
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Table 4.9 w&} 267, 16”7 Alo]d el AHAE Zdol= Z+2F 59m, 383 molt). 1
Hug2 AWE FIlo A A st= A A ¥ (axial force for resistance)

- allowable axial force(P) = AlWIE HHA) x 20 psilo, A=)
o8 AaEEz 267, 16”7 Ao e AA YL

- 26”(P) = ((26in x pi) x (69 m x 39.37in/m)) (A) x 20 psi (¢) = 3,792
kips «= 1,896 kips (if, 50% cementing)

- 16”(P) = ((16in x pi) x (383 m x 39.37 in/m)) (A) x 20 psi (o) =
15,151 kips «= 7,575 kips (if, 50% cementing)
olth AlHE == Zol= woodsideAtoll A AAISEHA o}, HolA] gie B
Hog neHoz Aty s 50%2) Holg we ATt
a8 B2 A HAE A AXHE 36”7 ZAYE], 26”7 AolA, 167 Aol AA
go] Zgatr], o5 Fe
- total axial capacity for resistance = 425 kips + 1,896 kips + 7,575 kips
= 9,896 kips
ojm, o]e} zho] o] ALtH HA| stFA A ¥ Table 4.109] siA+x= F
27k (air weight : 1,225 kips)< ®] aLs}&
- safety factor = total axial capacity / total axial load = 9,896 kips /
1,225 kips = 8.07
olth. &, k&2 8.07= ALtHETH
Fag, AFA golA, FAAZARA, FHF LA 7|7F s A A
weko g AAL o 9lom, glo]AdE ReAX|(buoyancy kit)7} Bl A
22 AAZE vlg &9 7B ARl HE o o3 air weightRt} 71H

Mo 0 B
.
I
v

Sl
stzol Z4E § don A7) SATFRE FHgk(total axial load)s A E
22 Aw hdE2 § S7HE Aotk

F83 Agse

o

A @] AAY £49 TAAYL fATE=E TF

Collection @ kmou



Lo
i
2
ko
rO
o
f
e
b
a
o

2 MATERE =Fo] 4 FH 74¥
Q) A7) A A8 B B0

20121 F2-1 AlFFo] AFHAS 36”7 AYH A4YS 9 A"(etting) 2
A&t AMAHY] s wTdHAS Aoluh, AZre]l Aol wet AAETE
E axial capacity= 2d%F B SUleti S Aoz 45T 5 Ao

FA-1Z@HAAFF) 2ol v ARARE 74 7psto] = o] E(gas
hydrate) Al5&¢ HYE 9 HALS AAs] sl &4 JAIL MCS
kennyAlell A A% 25 Fig. 4.8 3 %

2 9F 12,500 kN (2,800 kips)Z o] S t}.

O
}1_1‘
H
ol
o
(2
w
2
oo
)—l
=)
=
)
a
o
O
N
X
X
i

Cummulative (Un-Factored) Pile Capacity, Qu [kN]
0 2000 4000 6000 8000 10000 12000 14000 16000

0.0
10.0

200 \
30.0 \

E .

R

n \\\
™~
S~

90.0

100.0

note : Calculation of long-term axial capacity for the jetted conductor is in accordance with
API RP 2A-WSD for clay soil. The diameter of the conductor is 36" with calculated
design down to about 83m below seabed

Fig. 4.8 Long term axial capacity of the production well conductor

32 Table 4.109 A F=E FF g (air weight : 1,225 kips)oll o gt
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- Safety Factor = Axial Capacity / Total Axial Load = 2,800 kips /
1,225 kips = 2.3
o2 AxtEY o= APl RP 2A WSDo|A dAist= & 2029 =2 3k
otk &, AAFF HAW 3678l m ALY shivons
A A7} 7455,

=
A= ZA7] AA

g 49 sFAAHL ATFEE THS TE| AASFE
2 fATFE=E TFol 74 T 749 ALl & F v
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43 FAH £4423 8

20149 53 HAANFE FA-1ES olEste] FAAAR APH =LA AF
Al BBl HrAHZE £ F WEmE Fo Fdo] B H2ETL
A SEEJY. Tdol TS H dds 7] fstd F UkA 8de &
sttt

2Es ESAE, gholA UH-9

THlES] HA E EYAHRIT EA
stA] gFobx FZE S AMESIATE Fo] B3 EAaclew AZ4dn

A= ezl W BHolth AlFE FH ATERESY FTERAE 4D
ARA, FAZILAY], §4, 29H, Aelde] Ant. ol i sFAAH S
@r1et A7) o] AAER I Rl AR o] RP 2A WSDOlA 7]&e kA
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