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1. BR-EFR

WEEEIR AT AT D Top Hole #RH! . BEAFHFEETH A A M D Workover, FEHTL (Plug & Abandon)7g & DYEERN R
Zimeh IAMKIA 2 R ANTATH ZE D CEL/ NI H A F ¥ AT LDa 7 MR EL T, AR4E
FE VTR SR R O BB E b 7 Mg e & OB AL B G R E . B FEEFE D FIE - Z6E -
PR O T A (2018 AL DAlE#E) « INIEHIEZERR O B 7 MRF] k=2l 7 MLl
I, BB O RN A S f L 7=,

ARBZIE, HARMBIENS AT T RBRS)T SH L CEREMEL CWOA WEERFIC)H ) D B R — A3y kT

VREEE RN R B O & T, B AYEEESEH Y (JDC). Enovate Systems Limited &3#f5 1L TS L <
BY, AREEFEIL, 2019 T IDC LEHEL TEMEL 7z B MHIE O R Z LD ELDOTZH D THD,

2. RREMIE

1)

2)

3)

4)

HHESE D Enovate Systems Limited £1(2C, VST HEEWTER f (LWRP) O b7 BREN S 2 B R b3
Lo 7 MaEtE ML, Coiled Tubing / Wire Line o> GIKrGE /144 92 MEWr F O BRENEREL LT,
JKH1 Motor, Variable Speed Drive & . Worm Gear., /K H Battery />OA SV o/ MU EodEE =
BT NERRE LT, [FBEREDO S AL, W T OB FHITOIGH THIGTEAL DO THY, =
T RO ERITEATEY R B iR Du iz,

ANRIHRE /RS AT LOBAUEIEREIT . FIA - Z5H - IR i i AL fER LT,
WEE A @ Top Hole Drilling

BEAFUETE I A A AR ESTH O PR ST - & (Workover)

BEAF MR LRI A AW AL pEST I O BEYT (Plug & Abandonment)
AZNARL— MU OB R (BEH] - L A pE )

> CO2 i YU DA FEVESE (H] - B

2018 4R BE AR R LTz R SR~ — AU AN HI VRS AR O MR (R L2 TIERRET fntA L RERE
i (HEMEMERE, DPS AEPRFFVERE, Trim Stability) | e LA 777 MREE, 20 (BEBER
A7 AH—. DPS, #EHIEH. Y7 > —kfii. Third Party 3 fiifth) OEARTAAZEk L, £ Ofs
REREY AT FORGHXEZHFHRLIZ,

»  Target Operations and Necessary Facilities

YV V V V

Outline Specification

Outline General Arrangement

Outline Piping Flow Diagram — Drilling
Vessel Hull Structure Midship Section
Electric One Line Diagram

Hazardous Area and Classification Plan

Escape Plan

vV V V V VYV VYV VYV V

Concept Material Handling Philosophy
>  Subsea Equipment Handling Plan - LWRP / RISER / CTLF

ik 2 (DNVGL) IZAR =z 7 SO B 2 24 M7 (Concept Technical Qualification) Z{KFEL
2019 4F 10 A 12 DNVGL @EHZZ IDC, JMU, Enovate, V7 > —H#H B 5 A— % — (Aker Solution,
Enhanced Drilling) %% 2 7= Hazid Workshop Z3fEL T, 27 " E/EECRHRFAR -BlEZ L
Ea—L7 BT, Z2OfREL IS, Ko 7 MR EIFIIZIIE 2 WL~ L Db O Th D F OHAfTRE
fliv % —%5%fE LTz,
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5) At NI Lo/ NEERHIE AR O EE MM L~V A BERERET L, EhAe b LT ARBR%E
a7 i U256 O A E BRI R - SR L7,

6) LU OERNA M, SR E A S AR R L TR v 7o 7 LB 2 FE i+ oL Lh
I RN OWTERAAHA I L 7o, BRAHEZEE T, BRRZRERAAIC OV TOL—Y
—HARPOOERRE R - EEARR T 52N TE,

> AEPRBHFE A1 (JAPEX)

(] B I BR g 7 A ik U +E (INPEX)

IXTG AR—/VTF 47 A

(P R T BA s R s v

HH b B E Rt

H A CCS FiatkNth

A B AR RS (NYK)

R AR =3 (MOL)

JIHE VR R Rt (K-LINE)

) AEEMH R OHEEITE RS | ~ DA 7 OB O NS, FEE 1 A Zicig#Hisns
ZEliZirot,

8) KEEba—ARTHMESID OTC 2021 D 3LASE (Call For Paper) 2300, Kot 7 SONE DG
SCHFITINZE LTz, 2020 4F 10 A RICREPREDN, ISP SNIZ 5 A13 2021 455 Allka—
AR TIHET D,

A\
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3. BESUHEREE (LWRP) DN R ESEEE Lo 7 MR
(Hi#4:ENOVATE tHifiéE5 %)

[ Option 1 Option 2

W 7 O YINRRE D 2-7/8" Coiled Tubing 3-1/2" {BHI%E
W B S AT E R RS 1084 10%%
KPBEE—F—HA 25kW 60kW
Ky Ty — 11kWh 45kWh, 400VDC
[omsoiem ] J——
Not part inital
Medy
preceived as Subses
svalabie
technology
== P
vio Motor Actustor hnesr Vahe
madule with

S & Rattery

q_ .y

IF=1 O =iy
m

D

JK 1 Battery

K H Motor BREEEE

-

Motor 60kW 216kg
Battery  45kWh, 400VDC 155kg
VsD 110kW 600kg

1) HEBRBY MR Fr 2 BT ERE)NC 35

2) K" Accumulator X2 POD, JHEMAGT AL 3AREET LWRP Za 737 ME,
3) BEEETHILTH EDSoE RHEHO SIS EER M E

4) VORI 1T Enovate #IZ THIE - MLV

5) JKH Battery, /KH! Motor, [FIBKEIEERE LT Avb RERCHRL 5L AF A AT
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S\ QYA F1TvE Rt

4. RS OB E (LR (FIE - 0 - )

UAFEO AR ZD B 772 R BUSHEFE I 0 A O BRJE T TR S, AR OIR= AR5 REAF
PRI AT A N O A PENE ) EAZ XA PE B OMERF - LK (EOR) IZIANT 7B E DML > TR | HEEH ¢

BRETIC IR E 2L E TD, e, BREIREE MO M 02 R

JMU

EPERDME T Ui

IHATA T Z S &4 BEYULER T AD YRR A I I 2 JOERBI A LS, [RaAhTo

ERDOTENEmE-oTND, —T7, BARTIL, BUNS EE T DB FE A HOLE T, AZ AR —h
728 OWREE IR SR, MIEKIRBZ(LR 1L D7= 0> CO2 VHFERT R AT 7o E B s OBy E st Lo
DBV, ZNHBIFEIC LI LR DU ESE LR HOREH B Ik CE DMV AT LOTEN
HTETW5,

LT AR T FLa s —7 v M, 1R RA) B ORI M CE D/ NI HI M ESE S A

T LD T MRS E IR LT,

1)  #EEIMA A M Top Hole Drilling
2)  BEAFMEAE AT A A FESTUH DR ST - SefE (Workover)
3) BEAAMEEIMAAMARESTHDOBEST (Plug & Abandonment)

4)  AZNNARL—RNUHOHRH] - BT - AR

5) CO2 AT MY OMH] - £ 11T

BRI SR & Lo iR 2 LUFITRT,

A AH:
ABENA | CO2 VBTPERTRE
Top Hole Drilling BEFA S -
FERES Yt
SW #EH!] | RMR ##H! | Riserless |Riser Base
KT Max Max Max Max 1y % 1,500m | Max 400m
* 3,000m 400m 1,500m | 2,000m ’
YIS T B R Max 1,000m - - Max 1,000m | Max 3,000m
Drilling o - - [ ) o
Well Completion NA - - o o
EEE—R Well Test NA - ([ ) o NA
Light Workover NA [ ] o NA
P&A NA o (]

> Top Hole Drilling Z RMR (Riserless Mud Recovery)® J7 2 CEMi9~ 2354, £ O FHKGEIL.
[F 07 D H 0 6 B TR B 2 L 22 L~yL (400m) & L7z,

> BEAEIM AT A EPEF:D Workover =2 P&A % Riserless T1T 9 ¥4 O JHAKEIZ. [FERICH WS

Lubricator @3 /KRN BLR 1,500m £ TE 72> TWAH72,

6

A DbET,
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> CO2 VBETERTRE OTH I TIR IR EE 237y (max 3,000m) 7=, HINE1HIEHIZ RMR & SSID %

S\ QYA F1TvE Rt

JMU

ERHTHZMENRDH D, 0D, ZOmAKEZ RMR O HAKE (400m) (Z&bHET-,

FRAVER R M D7D & e D EERR = TRITRT,

Drilling .
Corz\p/)ilaltion RETREE: W](:;i}oltfer P&A
SW RMR

Workover Riser - - O(3) O & &
LWRP (WCP, EDP) - - O(3) <& o [
Cement Circulation Module - - - - - [
Lubricator - - - - o o
Surface Flow Tree - - - O - -
Subsea BOP - | @CG4) @ (1) - - @ (x5)
Suction Module (RMR) - * * - - * (%5)
Subsea Pump (RMR) - * * - - * (%5)
Mud Pump o o o - o o
Mud Treatment Equipment - [ ) o - o o
Cementing Unit % % % - - *
Drawworks o o o [ - [
Subsea Winch - - o - o o
Top Drive [ ) [ ) [ ) - - o
Motion Compensator o o o o o o
Riser Tensioner - - @ (x3) @ (x3) o o
Subsea Crane - - @ (x7) - - -
ESP(MH ) - - | OGKE) :3)| O(x3) - [l
X-mas Tree - - OGRIE) O & =%
Well Test Facility - - - & - -
Coiled Tubing - - - - * *
Wire Line Unit - - * - * *
ROV * * * * * *

@ : Workboat 154 %1

% : Third Party ¥FIAR

O FIe TR
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(x3)

(+4)
(*5)
(%6)

(7)

SNy QUTAFAFVE HRatt JMU

AR NAAFESEOYRY] Tl Riserless TAEE ] Tubing & Xmas Tree 2R E T D, — 7. A A4
FEFRBRCIE. Workover Riser, LWRP &—#&1Z ESP (Electric Submersible Pump) Z &AL . HTIZER
[EAC RN

CO2 T IR ASUHOHEHI, A EIF 1213 SSBOP & RMR 8% 23 4 2L
A A AEFESTH O FEHTIEZEITIE SSBOP & RMR 24 03 B8

CO2 MBVERTRE FJEASLFH:D Well Completion Tid. Xmas Tree &1L C Horizontal Tree type Z4E%E
L. Xmas Tree ®_F{Z SSBOP & RMR %% &L C Tubing Zi% &35,

AZNAFFEE T, JUE D Subsea Separator < Subsea Pump %50 H &) 2 ICEXE T 5720
1Z1%. AHC (Active Heave Compensator)fsf@ Subsea Crane 5% H3 VB2
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4.1 FEEIMAH AHE® Top Hole Drilling

Top Hole &1X5TH-D Top Section DZET, HiHAWE L2 5 HHEIE ThDHLAIRIC, STAICEEY T
&% Subsea BOP <° Subsea Tree 5% & 95728 D L E THH D, TOHEHIIL BOP &R ERIDTAH —
L AIRHITT, JEHIRE LM A AR B L7V FE S m B ETTHhD,

Top Hole Drilling IF¥EEIZKE T 92 & MM 2388 B C, KRB IEIE IR E ChHHL, TRHIEH %
A D0DT vFn—R | T XTI TH/NSWOT, IR EEMR THL XS TED,

KIKTRD RIFRLI AT A T E (Day Rate) D Drillship 02397127 % T, Top Hole
Drilling Z & e R HI M THALTE=23, A A DRI KD SNLHET > TETEY,
Top Hole Drilling Z/NEAEHRHI/ESEMD Y L, 2 ORI 8 TOdH] - _EIF % Drillship <234
TV NFERE T HINEE T HIE TR TR AN IR AN TEALUTFE H ST,

Derrick

Motion -
Compensator Top Drive

D/ Workboat

Nrawnnnrlee

\ Moon|Pool

\

Drill Pipe
Mud Return Line
(Hose)

Suction Module (RMR)

Subsea Pump

~ (RMR)

Well Head

Sea Bed
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My

4.2 BETFUBEET U A B A ESUHORST - & (Workover)

Workover &1, BEAFAERESTHIC T 7 B AL CREVEEA1TOH D T,

BUHANE=XV 7 FUOHFNGEG:,

BACER DAL - 2, FEHN 2N EDVEER DD, ZHHDVEZE Drillship LIV 7 V7 THITHZ
LITTEDLD, MBI E<Zh Y H N, Z7=8 Workover (285 L 7= 5 /N8 Workboat 0 35 BE73 4R
2 QD 8 OHEEIY 27Tk, Drill Pipe 23 8L TR EABRI SDOETHRAL, RUEHLN
HEINT 2720 ZOHEEERICR A5, B H/VE Workboat Ti3 Winch %> T Wireline
<> Coiled Tubing ZHLHIZEEAL TIEZET D720,

Riserless Light Workover

B U PAVANGNE (S S Ik SUN IS e 2N

Motion Derrick
Compensator Wireline
Unit
Workboat
Drawworks
\ Moon PooII
Wireline
Control and
Circulation Umbilical
Hose for
return fluid
! Lubricator System
| Emergency Disconnect Package (EDP)
LWRP
Xmas Tree
| Well Control Package (WCP)
Well Head
Sea Bed

10
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SpIN QUIAF1FTvR #HEEt

Riserbased Light Workover

Coiled Tubing Injector Head

Injector Head

Derrick

Motion

Compensator

Surface Flow Tree

Workboat

Workover Riser

Umbilical

Coiled Tubing

LWRP

Xmas Tree

Sea Bed

Well Head

./ Pool
L Tension Joint

Drawworks

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 [ 1 | | 1 1 1 1 1 1 1 1.1
S S S S — —— ——————— — ——— ——— — ——— — —— — —

T 1T 1T 1T 1T 1T 1T T 1T 1T T 1T T T T T T T T T T T T T T T T T T 7T
| I N NN SN N N NN NN NN SN SN SN N SN N N SN NN SN SN NN S SN S N S S SN S
S S S ————— — ——— — —— — S—— — — —— — — —— —

L T T 1T 1T 1T 1T T 1T T 1T 1T 1T T T 1T T T T T T T T T T T T T T T°1
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4.3 BETRBEETT AR EESIHOHLHEESL (Plug & Abandon)

Plug & Abandonment (P&A) IS, AFEFTH TR L TAEEREIME F L., PEAFEN K C&/allnolz
B, WSO 7L THUHF PRSI, BE TERR T I THZ LAY,

e A T ADBRFE W IR HI ST 7 O B STk i D 2 <I3FF A 2 Tvd, KKIETI

AR PEGTHI MR (2T 1 45 & (Subsea Wellhead) &% 1), /347 ATl L - {$J:0))”3'J0)77/}\77f~la
IZBHE T Db DN L, TNHOBEFIFREL I X 2013 FETH D, P&A I[ZHT-> Tk, Falcbito
A MIRFEE TR~ BUHNAIE L BT, Plug 7% & L CRFEJE 218 A B HEWT3 5,

(O Derrick

Motion Wireline
Compensator Unit
Workboat

Drawworks

4/

Drill Pipe

Umbilical

Mud Return Line
(Hose)

Suction Module (RMR)

SSBOP

\

Subsea Pump
Xmas Tree (RMR)

(Horizontal Tree)

Well Head
Tublng (to be lifted upfor CBL)

ere Line

+\Tublng

12
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4.4 AZUNARL—BMEESH

AL NAR L= MFAETE D DOIIMEAKTE 500m LIR T VK P E m BEETLRD, 37005, 1
JESTH 7> D ELE ORI — B DJES LIRS &L > T L TV,

— 7, ABUNARL — O AEFEE T OHURZNARIEHI L2223 R %S - AL FEA D T T,
B2 TEAIE T8RN AR AR - AR CHEHI 32 223K OB D, Drillship o807V 7% T
HIZITO%6 . &2 Drilling Riser & BOP Zff 952 &12720 | Riser & O BOP DF% T - 53U RF[H]
DINDBT TR ANTIEEZITIHF A RO HIND,

Production Test for Methane Hydrate Well

Motion Derrick
Compensator
Surface Flow Tree
Drawworks
‘ Workboat
Well Test :
Unit
H
Flare Boom
Tensioner Moon
N\ [Pool
L | Tension Joint
Hose for pumped up
water from the Well
Workover Riser
Umbilical
/ Well Head
Sea Bed

ESP
Tubing

13
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4.5 CO2 ¥ iTEE HEAYIH

CCS (Carbon Capture & Storage)l BRI B (L & LT H &3 T 5, CCS IZIE, HERIE KK ED

KA BRI SRR UK BB CO2 A A 32 KHUSHE 7 CCS (4T H & 10 75 ~100 J5 t)& CO2 HE
HRAT 5 0D BB T /K B VAR L CHT R 9520 B CCS (FEMIRTR £ 10 7 t LA F)D 2 DD ENRE %
BN TWHAS, KRBT TIXEIEIREDHHE TR CCS HAMETD, HERAIIN IR IR 725D T,
JKTRIE 400m LU 2 A80E 3%, I PR L, &/ CCS FEEF2ED B TIE 1,200m~3,000m TH D,
CO2 IXIBHER BT CTKITIRIT CHIEMEL eV I A ME 2 FE o, fEV Y, CO2 HTHH D Tubing 1ZE & L7=5HHT
Ba D ZHRDLELL 72 Hard Workover 25031 H S IR=a AN TIT 20 sk bivd,

Heavy Workover for CCS Injection Well

Motion ) Derrick
Compensator

Top Drive

- Workboat
Drawworks E

\ Modn Pool

\

Drill Pipe .
Mud Return Line

(Hose)

Umbilical

Suction Module (RMR)

SSID

Xmas Tree
(Horizontal Tree) Subsea Pump
(RMR)
Sea Bed

Well'Head Tubing-(for replacement)

14
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5. /INEYEEEIREIMEEMDa 7 NRE
51 MEEER
" Norshore SIEM Helix AKOFS
RE3~e7H Atlantic 1&2 Seafarer
Class DNV or ABS DNV DNV DNV
Max. Water Depth 3,000 m 2,500 m 3,000m 2,500 m
Vessel Speed 12-15 kt 14.0 kt 15.0kt 14.0 kt
DPS Class DP3 DP3 DP3 DP3
Helideck S92 S92 S92 S92
POB 130 98 150 140
Length (m) 140.0m 115.4m 158.0m 156.9m
Breadth (m) 28.0m 28.0m 31.0m 27.0m
Depth (m) 12.0m 9.0m 13.0m 12.0m
Draft (m) 7.0m 7.1m 8.5m 7.0m
Moon Pool 8.0m x 8.0m 7.2mx 7.2m 8.0m x 8.0m 7.2mx 7.2m
52 HUVIRE
B 24 7 b+ | Norshore Atlantic | SIEM Helix 1 & 2 |AKOFS Seafarer
Fuel Oil 2,000 m? 1,355 m? 3,000 m* 2,300 m?
Potable Water 1,000 m? 202 m?* 1,000 m? 1,890 m?
Drill Water 1,000 m? 598 m* 6,000 m? 1,000 m?
Mud Pit 500 m? 1,150 m? 200 m? 500 m?
Mud Storage Tank 850 m?® 300 m?
Bulk Mud/Cement 300 m? 70 m?
Methanol 120 m?

15
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53 XERME
by 7Y AR ER i
> BRI T %27 — (Cylinder Type SWL 450t)
» Subsea Winch (SWL 150MT @ 2,000mWD)
» Moon Pool Door (Moon Pool Size 8m x 8m)
» Sliding Drill Floor
> BRI 7 — 27— (SWL 250MT @ 2,000mWD)
> HRHIEEMER Top Drive (1), Roughneck (1), Riser Tensioner (4 x 160kips dual)
> JEHIVEAKIEERRXAH  Mud Pump (1,600hp, 5,000psi, 2sets), Shale Shaker (2+1)
P AR fi
> UV ROV (W HUK, BRBE, TEK ., JTEREZE &)
> FEEHE (AMW x 6.6kV x 6) J OVc B2 (i
> HEERE (4.5MW Azimuth x 2sets)
»  AZ7AHZ—(3.0MW Retractable Azimuth x 1set, 2.0MW Tunnel x 2sets)
> HEOLARFLEE (DPS 3 Class)
> JEERERE(ER 130 44) | EKAEE , 15K LIH L E
> IR - ZERRERAR . VK - Bk 2T ARR R
» Anti—Rolling Tank System
» Anti-Heeling Tank System
i s
»  Subsea BOP 18-3/4” Bore, 10,000psi
> URESTHERTERfE (LWRP) 77 Bore, 10,000psi : Option
» Work Over Riser (9-5/8” Casing Riser 2,000m) : Option
»  Lubricator System : Option
3rd Party 5%{i

vV V V V V

Riser less Mud Recovery (RMR)
Coiled Tubing System
ROV (Work Class)

Cementing Unit

Wireline Unit

16
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54 EERMHHE
BRI T > X 4 U — (il : MH Wirth £ 7 L2 85 R

Travelling Yoke
Cylinder Rig

Travelling Block

D HEVH —OfEIZED Travelling Yoke % _F F&H, BiFEAWILLRNE, by 7 HR— LHEHI<
AT G R A I
2) Travelling Block IXE. R TENIEE 7229 Hoisting N RS TE, Wire OFf b 720N,

3) Deck Tower % Drill Floor #MAIIZAL & 452 L C. Subsea f#5% Main Deck F&AF T 4L 7 EHT
Well Center {2 ENSEAHZEMN A HE

4) Subsea Winch Zfv A&, Moon Pool 235497 > —3%E(LWRP, SSBOP)Z R Tk Tx 5,
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Moon Pool Door ({H# : MH Wirth #: 7" L8 &£}

1) EHRKOF R0 3 door 235720 door close JRAET Subsea #25% Well Center [ZiE X | door % open
XHT subsea #2352 F% N5,

2) Riser Tensioner & AV A535E 1%, Tensioner Wire 23 L7219 4 BRI slit 2348 Subsea Winch %
M 5&, Moon Pool 22647 2 — 3 (LWRP, SSBOP)& FLRFfH] CHi%E TE 5,

18



¢ YER
05 E'/‘. SNy QUTAFAFVE HRatt JMU

OCEAN

INNOVATION

BYFEIRIUR! Subsea Crane (118 : MacGregor #1747 &% & /)

1) Subsea Manifold ° Subsea Separator 72 & KU EC 5% i i wa O 155Kk L A A

2) Subsea Crane % Main Deck [ZF%E L C. iEAINBE T 5, VEZERHMAE— 1T
Anti-Heeling Tank System TCHi%%

3) JKIE 1,500m~2,000m Z#A 2 H/KIETIX, MBEOEELZIMZ D20, A HEROMFEH
B35 (RIFEZR IS H EAZTIO D TR A L) ,

B AR B (B : MacGregor #4 #Z 11 7))
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Anti-Rolling Tank System (H#:IMC £ 4 % 7 )

2 ) BHRE
Damper Actualor

15424

No1FY
Duct

Magnification Factor

05 +

Ts (s)

> MRS Tank NOKBENEDALFRZEZFI L TG R AT AT A,
» U SR Flume MABHL08, FEHREL TT U T8 (Ro o 7 2A47) 3% 0,
> Tank ¥R OHREN A JE 2 AR E A JE BTS2 28 TREEI R m £5,

> BHISHTSENEE IR E O,

> KINDOT vF TR U TR Tank 2% 8 L= 5B OBER D RERH LT,

> M RRRRRAVE A A B CR) ATROWREE S R IR T & D,
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Anti-Heeling Tank System (H{#ft : HOPPE MARINE #+#4 % = ")

Reversible
Anti-Heeling Pump

> WD STANZ L T4 BT Reversible Pump 2 BUS T . NI ANKE RCHES v 7 12FH LB
KT HZETIMRMER 2RI T 5 AT A
» S Crane CEEWA T vXITEEH LD N RUZ (B E-FER]) BB O S AE R R -G %h

> Blower CTAEARLDZ L 7WNEIZFEE O CKEREIZE % T Blower Anti-Heeling System B 3§
INTW5,
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RS MER il (LWRP) : Option ({t{#fL: Aker Solution #+7" L€ > & #})

38

Emergency Disconnect Package

. (EDP)
"._;_J 3.8
P ML
G LA g
= o
. ""*‘ Well Control Package
e e

i lain Bore 7
Riser Base : Riser less

1) WEYTHD Workover <2 P&A IRFIZIFEEIZ 7R B L T Well Control (Zf

2) MR Drift off X Drive off ¢ (Z1d -F8 EDP TERRUIREL Tx 5,

3) KT 1,500m ETxIIE AIHE

4) Riser base Tl% 9-5/8”? Casing Riser &#5ft L. Coiled Tubing %% Workover % 3

5) Riser less "Gl Lubricator Z#%fiL Wireline C Tools ZHUHMIZKEAL Workover % H i

Riser Base Operation ((H#iL: /% — R NE[1&)

1) MESTHERTESH (LWRP) (2 Workover Riser 272U\ C
I TAT,

2) LWRP CTHUHFNEZEHIEIT 5, LWRP |% Umbilical (ZXDfik
B iEREEIET 5,

3) Vessel 23E 4 585121X LWRP 38 (EDP)ZHIVEES,

4) Workover Riser PNZ 8L T Drill Pipe =2 Coiled Tubing %%
TERE, JEKIEBR L3 OHT AR SFE¥E A E i

5) fHRTUIHFE OB ERSFIERISH XIS TED,

Riser less Operation

1) Tools & PCH {ZHRff1F, Wireline TH FA7,

2) Tools % Lubricator Package ([Z4f A4 %,

3) PCD T Wireline Z 3 —/LL72735, Tools ZHUHPICHE T2,
Riser Base Riser less 4) LWRP THLHAEZHIETS
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ROV System : Third Party (H{#i:SMD t+ 4 % 1 7’)

A Frame
(LARS)

Docking Head

TMS (Tether Cable
Management System)

ROV =
Work Class § \ .

1) ROV I3/KiZE 3,000m AP Work Class 2485
2) MRIERRNH O E P (B, #Bh) 1o H
3) ROV #F&IZ ROV DE 1T TMS ZEfE U7~k EE (Top Hat) TIT9.

4) TMS IR S H T 780K B2 H£7-L . ROV X TMS & — 7 )L TORWTHEET S,
(R OB B AT 720
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55 MMELATUR

2018 A FARENTIR T UTZRL A T 7 hA A= % b SN N EE IR B O AR N B E 2 55 LB ET
LCREXELTRICTDEEIC, [AFEAROEME MO T IDC KOV E 2—42% 1), LE 2a—a A
rMeERLZRELLPTVIAA T, Outline General Arrangement &L CiRH# L7,

Profile & Main Deck Plan Z[%| 5.5.1 &[¥] 5.5.2 {27~
F-, FRES ST, ERONEE 3D B A A— I Lo OBIERK LTz, X 5.5.3 B4,
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¥ 5.5.1 Profile

SpIN JUIAF1FvR #HEE

My

Motion Compensated Deck Tower

e
P Subsea Winch
= /' Anti-Rolling Tank
) Y [\ i k
| %‘&P |\ ( Helicopter Dec,
~Subsea Crane - ;] RescueBoat| 7 (1 ) /
o\ \, y 4
& . /|l AT . ~_ [
NS Moon Pool ~FTF A . o .
X | —Life-Bo ~ { S~
e | - b — S ~ . | }
\ ' Y — == l /
[ll ‘j \ L_‘Z, R V ! J L T l }/
T T | 1 S“—“T—"—_' U e . o — : @ : T — /,}
o : BUIK_Tanks : : ; : :: : t 1 : 11 7/ DL (00
— | ‘ % Y i 1 [ 11 | L % 1 %L] | e —
SSCE . O, O B — = 3 i PPN )
LR —+ | 4 4 : N v

* Stern
Azimuth Thruster

Fwd Retractable
Azimuth Thruster

25

Bow Tunnel Thruster

L TOP{IASN)
e EEGE LR}
——— 06 CEENIITW)
e DECK{24M)
L ]
) OLEK( 180
et O DEOAL 15V
ey XYV

Loy
TREENA M)

L ONEE TNEIMN)
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5.5.2 Main Deck Plan

SpIN JUIAF1FvR #HEE

LWRP (or SSID)

My

Moon Pool Door
" ‘Emergency Generator Room

Subsea
WRP HP ntrol ,
J Crane L ' U& C‘o trol |
= : > =
| / - =
i Pipe Racks =T mn [ () | puencen | =2, | \
| PIPE RACK 8 CS6 PIPERIOR 5 C56 o T | || 2 B ] Ql gmceaoou
-~ lernbsy { / \ 4
\t B0 | pee ek o cs6 PIPE RACK 6 050 i [ fi d@ ; e iR D) M
H PIFE RACK 10 C56 R . e . |
- : wiser g R MEETHG | | RO G(A',““;?w c | FPT
Lh.-ﬂb{—ﬁ-—--a———mmx-' L. S & e D 1 L e ey Lt Sy APAEE i Prgpuliion LN ‘T ¥ e L
g\ ' e 3 > (47e2) fom am o
X et G ﬂ - E}B— LAUHDRY
s | Peemaokvicse | pegmackrop [P Reck 3 o S L 5 W’ N ® LT T 4 (57m2}
T ~ 4\ v/ Lo r q
PPERACK 12856 | pRE RACK 2 0P |[PIPE RACK 4 IC ""-‘{U !,;"3?55 ] /gz” O] @ = = &.U THGIE %ﬁ - /
< \ ¥ | FIRST] ey - OFFICE (31m2)
% '® o eR] E = . BIm2
¢ e E OO [ ome/” LR pes B [N\fpeat ] 009 L=

Pipin;g Handling Crane
(Sliding Crane)

Mud Treatment

House
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5.6 MANEBROE = RMLIZBETHHAERE

AW, =L — B (RS T FH OB 5 « BEHTOLHLSE) K OBRBE R4 A7 L D B %€ (CO24 TR I i Al
SN T DI ez EHRIELTZS HRVRAG CTHY, A B R 2 OB B BIZHEC 72 [ =% ERE) . TGHG
HITAPERE ] &2 F 2 IC BB LIb D THLHRETH D,

Fo AMNTEADAMOHEE LR O EF AL 05, ZOBE IR THLEEMA BITHA T4 all
THOARMOARTENNLREEENLD T, AfpDE = FNX —2E X 5SS B IKGREZRTEL, H
BN AR SE LN EETHY, ZIUITERD B Z T LTEEDHT LT,

ZDOHT, F K DABB, SIEMENS, GEZED A— I TR HED BN TWDHT-72E =313 —] [GHG
B ) & U CIE R ISR (B Vo R) I MERE SN TV, BrICHREIR O S EBEEZ W I L2235
AT 2I9EER N DY, [ZFR7 VYR TG B a2l 2 2 N—& /A2 N =253 7 Tl
57 BHEAR—ZAOME IR H ST, ZNEUELIOEWVOORTERZ VYR | O3 7 N Cha,

TEZVyREHLEL TUEICE =R ED THIHETHE, A HT VU ORAC, BICEBME~DE
T A E 2 AHE R Uy RICRERBRMER N E 5, B, 2 bESHITICITES SRR L T
DIRFIUTZ SRR 2N 2D | 2O Tl EHR O TV LA T 7~

5.6.1 FERBROERRIV FHER

19HEAC#2 AR D T S i D KRR BIRS U R M T OIS TOBIZZG7 Vo R ERZ VR
DWTNETR T D0 TRUVIZEIR SV, F R ARG EfH > THEICE N OFEEN TEOLMELENH

FlEE ., ZFRBIRNHRPILFEST2, UL, TE TIIEERS 2R TH T EREE NG B ARDOEBR O
ERCTHRESNS>OH5,

B
(6] A= « Al IR I
T A DUAL FUEL ENGINE
RT I —E R x
ESlER = ch i EREER (T TV
_ )
FIT TV AATHIE
HAZE B+ AR E 1N
—5
(i &Rl I
A, Bl EEAE N D=
- N—HTHEITIZLT
ERIVAPANIS x--
D& O JER S
1% 48-60Hz (20%) F&
- A )
(U N—=F [ NR— RS T A5 TUNE)

% 5.6-1 X ZEAROEYE Grid AT 2R (i B )

ELRZ Uy ROy b g RIRIZESZ 572012 SR BET  BA 2 L2 AU R B WIE H I T Th 5,
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5.6.2 FIEHBIREMHAT T DEH

HICRERITROAMIIEo TRADHRE[IIETHL, IEEHEEREZTEATINENDHD,

T, A AR E DO HIFKI BRI, A ARTRITISC TRRZIFREGFLND L2 CEiR T 577
NTHD, FEWT Vo PRAMITEC TRRZIREFOND I —T DHE £ DI —71Zih > TEERL T
TET, ZOEBEFTIEOTRMICIVFEE LT VU DOHEREZ 20% T 52N TEDLNDI TS,
HAZFE B E TR B THY LKA A (LNG) BB TH T35 | D AEITEDITRED WREMED D
Do

=y P

256.2-1 B AZERAE—RREEHE
EEAE — KBS N E S OHLE 8 5.6.2-2 B Dynamic AC Concept
s an . - For Variable Speed Power
(R AERIVIY, & BEEIVIY) .
(HER]ABB JO—Fv&D
(48] Blue Drive Plus-C ~ (Siemens)

LR35 3000-4000kW OB KELF 4 —P L P & W 3B o@h m e LU Cld, A2 H 14 e
VO FANZIX AW TELT | B Uy NI AT 256 [RAEZFIHL CRIERL P2 ER R0 -20%
V%FEEFETHN—FTDHLIAITEFSTEY, BB RO DU DI T AR 7 [allin-fx Kalisz 5 BT
7N Tar b — L CELLOIFR, UL, KRS TOERE BB L5 5 R R R - B HIR D
TV DORERIID DD FIE LB RN BT, R H LR 20T 72l T U e a2 L e HEER SN D,
LS%BIDIIeT DU ATBIR ST, BIRZ VY RICRHE T 2R E S IEEL TUL, BUE ORI 20%F2 0 Al 2554
WAMRF LI FFE, KEBVAVAZED T~ I ha=) 2558 L OA IS LD iR E-E A D Ik
(TA—BNLZL IR oI B+ N—=R) RN TPLEDEEZ D,

BIERE BB W TR KRR T A— BN 2o DU 2T 2 DI 3RBOGR LI THEASND TRV y 2 (haul
truck) | T A9, "INV NTV I DL DT 41— LD ORIEFED Fattb £, Fikolsvs +—E L
LNy 7 RET, EEEEIT—2%E3 N ThHD, ZORTXYHAET—T79TF 1L, MU Ay v a (B
FEENTHENMNL Y 2 R—=2— XA SN CONDD T, 2O VAT R Bl LRI AT =)V T AR
varEBRALZR ROV ThAD,

S |
ey

~ 1 he
R

WL

CATT797F

C175-20 (V20 =if3) 4000 kW /5000 kVA

BE 6600V /3300 V % CAT €175 24)-X
— 1800 rpm 20 SEILY S (FBHy N L THRSD)

%5 5.6.2-3 X CAT797F & CAT C175 V'V —REBRALI-HEM TV v
High : Caterpillarth s % v 7
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4
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i
]
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O~
®

i

] w—« o
GHZ}—:-

.

L i
OR—~1 i
O~
—F-
~— D~
D=
O~
OB

= .[. %’&m .....
EHHR | | Ay

( e TS e |
5?5-.5.55 re? 5%5 11 Y T I
L A

%55.6.2-4K AMICEIRI VY REBRALIZSGE D6
0 L. AT EMOH L SN — 2 TE VISR RS A ST,
® XL, AR ERR D R IE A TOMERIC DI, 22 R —F THEFTIZERL | 2R BT
B AT 2051k

=

5.6.3 RFETRNF—LREIETRXNVX—EFRTET S

1) RE=ANF—ROEETRVF—DEZTT

EEIREHEL TWODLDOZHIEISE 5L E | FIIIIETRVFT —2 G T 00D FIELEE, tR Mk

ITFNX —H B R THRNX — (CEM LT T D, BRSSOl 7 T & RS &2 O Rl

IZE > THRLNA AR R LT —Z AL T 50, HIM OIS AIEIEREITH WD RIS T TN~

T, £ —E 2T~ T2 T, TNENONE =R —Z B TED, (AL, Af
I LEENHED RAM—RIG F R0 T, ZORITTEZR)

2) B AT A
BT AT LE U CHERL FERLOEA T HikELTarT o4 (ﬁ'r'\’/\ R BT S, EE

HIZTEE 2T 2 N DD, MW TLEMICEIREL THEM 32121, FE il ﬁﬁj‘éﬁﬁ#*ﬁx
B Tdd, & Bz AV AMinE L TIEERIZ RN T %ﬁﬂﬁ%ﬁ?m%*@%)ﬂﬂﬁbfb\éo

7)) ;ﬁm%zﬁﬂ’m# s RS LTl
TAHZDITIE, FIZ 172 OB BIMA &
% (EE&:&;Z)&“*@\/&H DK 17.2 184y)
S| LR BLEA) TV, BARTERAE
| BLIE— RO E DEJRER, —FRFIRE

|| 7N, DPS & #£ D UPS, Harbor Use DR
TERRIEEL =y R L THWD LW BERE
TR,

£ 5.6.3-1 CORVES #t#! Lithium-Ton (Li)
RN —_oFI- 25 A (1.04MWh)
(DNV GL, LR, ABS DRI EKBEET5)
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Corvus @ Energy
% 5.2.3-2 X Corvus DN\ TV—,307 38MWh (KBS )L— KR B)
16 Packs 38MWh(38,000kWh)
W:9.6 x D:8.6 x H:2.0m
1 Pack 2.4MWh (2,400kWh)
W:1.2 x D:8.6 x H:2.0m
5.6.4 F&¥

A BIOBEHI B W TN HIARZ A 2 FEROAMIECAER MR OE =R BRELCEL VAT L0 E0FLEL
T, [555.6-1K FEBOEFGrid> 27 2HERB (B #& B AR) | OBLBE TO IR > TEI2D, A RANTAS
RPN THAED LZAEATBNTH R AN FHUED BT EL TOD BRI -T,

LA R BT H < AL TRY, A% OEAMBAFEIZ B W THEADATEMEII 7155,

BE AT LR R IROE T3/ — (BB R) 25457201213 il o+ < To A #iftEs
FONEMIE DA RV — a2k T 5B R P ZERICFET A ERO P THAAENTNDI AT L THONLE
DD,

HENZATOHE LA R — 205 EIEHEC S TRE R ET DI L2 YT, FHL AT LBDO R L AE

BIEAFI T 52 LA E LA AUS HAREEIL B0, ZAUCITERLE 0/ T 5L ZEChY | - AT
A BRI TU AT I L T LD B,
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6. Ak =B FEE (DNVGL)

DNVGL |[ZA =z 17 s D)2 4 YRR (Concept Technical Qualification : TQ) Z{&#H L. 2019 4= 10
HZ DNVGL O EFZE0H P A4 (Aker) %48 2 7= Hazid Workshop (2T =t > 7 h DA EVEECHIN R
Ak - BlEZ L Ea—Fik L2 BT, TOMEE2 L S ICHRHlio L # — %25 LTz,

6.1 Hazid Workshop

a7 MREHXIE (Target Operations and Necessary Facility, Outline Specification, Outline General
Arrangement, General Outline of Well Control System, En-Tegrity Electrification Project Overview i) % ZHqijlZ
DNVGL (Z%V, LE=2—LThbbo7/2 T, 20194210 H 3 H~10 4 4 H 2 A, Oslo ® DNVGL A&
H#8C Workshop 217V, a7 FNEZRH LR 6, 287 FOFEMEHIO=0D Y 27 #itH LV
AT LU D E B 2T o T2,

231X DNVGL @ Facilitator, Scrubber, & V8152 3 44, JDC 14, JMU 2 4, Enovate 1 41 (TV kP
A THN) Aker Solution 1 44, Enhanced Drilling 1 4.,

-5t Workshop Z 18 U TR = &7 MIET 265 42 0 ) A7 BRI S, £0Y 27 L~L%
FFAf L 7= - C. DNVGL %5 LL T recommendation % % ¢ Pre-Hazid Report %5258 L 7=,

B RPN FEED BB 2 R - A B C . FT L O PEREC M 5 & — R OB 2 18 U= BT i 21 TH 0 B
H5,

B ORBHREDFEME A R — T al FHEICHE R L TS CL ke 7Y A7 T2 S8 fE L, update LCU
WENRBHD,

BV EYUERTER R (LWRP) OB 7 ERENEAE B B L% New Technology THY ., B LIZHT=> TILT A
T~ T I RIRGKE DO T TR AN NEL,

B ORHEEIREIESE S AT N CAEPET OWIESTH O Riser Based Light Workover 2 324285 5 121%, (%)
DRZ7 VT Primary Well Barrier 2388 L7256 DL AN A2 27 L TR H D,

B ORVEFEIRHIESE S AT 2% AW EVEEICB T ARSI IR O IR HSoii H OV A7 1Tk &L 78
WD, ARIOTEIC L DR LTI L TH<LERHD,
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6.2 Concept Technical Qualification Letter
Ak L7z Workshop COF#HEHE oAb L2, DNVGL 225 F RO liL % — &= (6L 7,

AL & —ITRSNTWHEY A a7 MIY 27 ROZRMEOTE L~VIZET 2 o o—ixi)
REIC A 9 MERVWNE TH D & OHMRHI 2 1 7=,

e e o e ——
DNV-GL

TECHNOLOGY QUALIFICATION REPORT
JMU DRILLING WORKOVER SYSTEM

CUSTOMER
Japan Marine United

NEW AND SPECIAL FEATURES

IMU Offshare Dnilling, Workover and Intervention System Concept Development
Riser less drilling and completion

Subsca BOP

Electne EDP/WCP

Riser less PRA

Workover on live wells

RMR - riser less mud recovery system

THIS CONCEPT WAS ASSESSED BASED ON the hazard identification workshop, HAZID, was performed at
DNV GL's offices in Hovik (Oslo), Norway on the 3 and 49 of October 2019 with participants from Japan
Marine United, Japan Drilling Co., Aker Solutions, Enhanced Drilling, Enovate, and DNV GI.,

I'he IMU development concept is in-line with the industry’s general perception of acceptable risk and safety
level for these risks identified during the workshop.

I'he workshop did not reveal any major safety or environmental risk or show stoppers related 1o the
conceptual design and layout of the vessel and its intended operations.

Risk reduction and mitigation should be thoroughly evaluated for the identified risks in the next phases of
the project, For the identified risk recommendations has been made for sctions to follow up during the
design and development of the vessel and its drilling, workover and intervention system

Place: Yokohama, Japan  Date: 2019-10-2)

For DNV GL

r ]
) e
N »"6' /
W / Katsunon Takahashi

e “ Geneml Manager, Technology Centre Yapan

This Concept was Assessed Based On the hazard identification workshop, HAZID, performed at DNV
GL’s offices in Hovik (Oslo), Norway on the 3rd and 4th of October 2019 with participants from JMU,
JDC, Aker Solution, Enhanced Drilling, Enovate and DNV GL.

The JMU development concept is in—line with the industry’s general perception of acceptable risk and
safety level for these risks identified during the workshop .
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7. REFVERHAE (B AR IR & AL)

71 BEVZOTFTAL —bOEHIFHE
Y 7 OF A L— hOHEGIE LT, BT A L— bk LENT A L— k2SR 7,

F T-1 RIS IS D48H1 Y 7 DT A L— F&7~7, Labeling HH ¢ H I% Heavy well intervention {E3,
L i Light well intervention {E3£% 59,

R1-1: K ¥ERIZBITHEHENN 7 DT AL —h

Location Name Rig owner F{;)/gger Dayrate Customer | Contract start labeling

Australia Dhirubhai Transocean | ship 260,000 Chevron | Oct-19 Australia-H
Deepwater
KG2

Australia | GSF Transocean | semi 209,000/217,000 | Chevron | May-19/May- | Australia-L
Development 20
Driller |

Brazil Petrobras Transocean | ship 298,000/316,000 | Petrobras | Mar-19/ Brazil-H
10000 Mar-21

Brazil West Tellus | Seadrill ship 232,000 Petrobras | Nov-19 Brazil-L

North Sea | Transocean | Transocean | semi 415,000 Equinor | Nov-23 North Sea-H
Encourage

North Sea | West Seadrill semi 275,000/315,000 | Equinor | May-19/May- | North Sea-L
Hercules 20

T-UZ BRI T D Y 7 07 A v — F OB 2R, FoE DT A L— FOBFEIZLLFOEY
® ¥~ (5000~7,500ft) DF A L— hIX200KUSDFESE

® RV v (+7,500ft) OF A L — k[%200~250kUSD

$700,000
$600,000
$500,000 s Drillship 47,500
$400,000 w=Semisub 5000-7,500
$300,000 +a0%
$200,000
$100,000
$0

Dec2011
Aug2012
Apr2013
Dec2013
Aug 2014
Apr2015
Dec2015
Aug 2016
Apr2017
Dec2017
Aug2018
Apr2019

T-1: 2RI BITH|H) 7 DT AL —bhOHER (H i : OffshoredE)
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7.2 WIVOFAL—rOEHFHE

AKOFS Seafarerix, Equinorft (IHStatoiltl:) & 20204F D200 D 7 v 7 = — O Kt T oOWell
Intervention{EEDSE LIED A T2 a UK Z MR L TV D, ffID5 R ORKISEIL, K370 H 5 R
NThD, ZOFEHEIZ, 2020 F LSBT 5 TETH Y . A& O OWell Intervention 2 27 A
X, BROMFO—E & L THERBEER DT v 77 L— RBEIIL TV 5, 5 FROZZKSFHDRIZT0
EH RUE, 74 b— MAF TRI20 77 FVICHSE T %,

I, Total #h& 2 32K D FC, 2012 49 A H»5 Angola T? Well Intervention {E£ 417> TV a3,
7 7 A CERID R S L 7c, R, i@ CERIMER S 4172 Total £ Angola T Intervention 1E3
T, 7 A OBEHEN 7% Th ol L DOfFH S & 0 | BB R < 720 RIS B O SR iK 0 K
Lol bHEIISN D, 2O 2 FRITR250 HH RV THY | 7 A L— MEE T 34 T Ruic
Y LT,

7.3 BEEOTEHIFHE
(1) Awilco Drilling t:0t 2 47 =HH| U 7

Drilling Contractor 55 (Mar2018) 12X % &, Keppel i&ff7Ti%. Awilco Drilling # & Beiffikxic ot 7
KHEHN Y 7 OEEEK Z ikt LTz, RO OSFNTH 425 50 Svksnd, 20U 7%, 2021 45 1

P SERL T E T, B A « v U XA L0 CS60 ECOMW T H A > Th b, BARKEE CS60 & bl L T,
1,500m £ TOKEICEGFSNIo a7 FIRiREt Th D,

(2) Norshore -0/ NEHEHI/EZEMT Norshore Atlantic

Bureau UKD = = — X1 | (May2014) |Z L% &, Norshore AtlanticiZ, i OV /KR COHEHITE
HECPRADIEE L A[RETH Y, T4 L— F2MEAIY 7 X VAR, RN, A > KRR T ORZ LIEMPTT
g X, AR IX245H T KV THh T,

7.4  WIV OR§sE LB BV O B EMEDFHE
FT-2WIVORSHE & BBER 2 T 0 7=, —hbUTOZ ERNEZ LND,

» Riserbased Workover®Siem Helix 1&2. Q4000. Q5000{%. GOMERWMI T T U@ <th b, Ziut.
GOMER L MT T T VDS KIKIEZR D TRiserbased Workover|ZiE L CWA - L B b,

> dLEBEE ORIV T B Riserless Workover Y AT A TH S, ZIUTALHES KAKIETIZAR WD T,
Riserbased Workover i3 & 4°, Riserless Workover o 2 7 ADID L ET A= EHEHI S5,

GOMCl3Riserless Workover > A7 ADH M L T\ 5,

KBTIV T V7 A —2 ~ 7 U 7 1IRiserless Workover> A7 AWNHE BT L HERI S D,
Riserbased Workover & Top—Drive DFHAH132Q4000, Q50000 A TH Y . GOMBE TH 5.
Riserless Workover & Top-DriveD#HEH 1L, £EFEME L TR,

Y V V V

35



ep E;I;

) IrINY RUVAFAF YR B JMU
OCEAN
INNOVATION
F7-2: WIVOKSREL B @5 oD BR B
) Workover
N4 type Location | Status Tower system
system
1 | Sea Well Ship—type | North Sea | Working RovaliLICIMEE Sibsen .
SWL150 ton Intervention
Lubricator
2 | Island Frontier Ship—type | North Sea | Working NI lulslr RLWI
SWL70ton
3 | Island Wellserver Ship—type | North Sea | Working IO Wl RLWI
SWL100ton
. . NOV MHT
4 | Island Construct Ship—t North S Work RLWI
sland Constructor ip—type 0 ea orking SWL.100ton
5 | Skandi Constructor | Ship—type | Rotterdam | Moored | 350 ton Tower RLWI
6 | Well Enhancer Ship—type | North Sea | Working Al AT Silbsa .
150ton Intervention
Lubricator
7 | AKOFS Seafarer Ship—type | North Sea | Moored | NOV MHT 450 mt | Riser/ Riserless
well intervention
8 | Island Intervention | Ship—type | GOM Working RLWI
9 | Island Performer Ship—type | GOM Working RLWI
10 | SIEM Helix 1 Ship-type | Brazil e et IR
800 mT Riser System
11 | SIEM Helix 2 Ship—type | Brazil Wy | R el
800 mT Riser System
12 | Q4000 Semi-sub | GOM Working | Huisman MPT | Intervention
600 m/ Top drive | Riser System
. . Huisman MPT Intervention
13 5000 Semi-sub | GOM Work
Q emist orKing 750 m/ Top drive | Riser System
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75 AWERWEFRL—araxhoiEfirkEt

7-21ZRigD OPEX/A M (Day Rate#i®) 274, ZHckbHE . FloaterdRigTlk, OPEXEL 98,000~
112,000USD/day DL~ LB HEES A,

Competitive cost structure Seadnil

All-in operating cost per rig
$k/day

Floaters Jack-ups

169
127 133

50 48 47
Seadrill Lid ? Peer Group (excludes Seadnill Lid Peor Group (excludes
Seadrill Lid.) Sesdnll L1d.)

K 7-2 : SeadrillfE®OPEX (H{8 : Seadrilltt 2w )

— 5 AR E W2 5E DOPEXZ M L7 il A R T-310R T, AEL BUWL5ADOPEXEL T
65,000USD/dayd L~ L B EEE S5,

F7-3: OPEXDIRF}

USD/year USD/day

N

Yo % A&7 &
PR

KRBT #5244
AR

Z DA IR E

OPEX& &t 23,759,500 65,095
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76 BIEEOKRE
(1) SSBOP & Workover > 25 L& & 00 EE
Top Hole#liHl &%t G2 & L7235 B 11, SBHIR i M O IARER A D A2 RN TH L — a3 E i vl RE, 20
BAOBEEZMREIL . 250MIL USDDOL ~ L EFRE LT,
(2) SSBOP 3% % 7% Workover 3 AT A& & D IRWES

SOOI, IR, SSBOP B UHMATHi V. Top Hole HH1, &4 (Norshore Atlantic 475) 0
R — a3 i rfREE 7R D, Workover YEZED—EBICH 0 FH TX D A[REMEN S D, ZDGE OGS
ZHRFFL ., 280mil USD DL~ LUAEELT,

(3) Workover & A5 L& G HEE
ZDOHE X, Top Hole $iEH!]. BEHL (Norshore Atlantic 52) . Workover MDA XL — a3 i il REE 72D,

Riser Based Work Over i{EZ1#A 1 284 . Riser Less Workover iR ZA%A T A4 . )7 D% % F i
TAHEE TR RABD, S EIORKETlL, WD Workover 3 2 3l A5 D EEEE 2 ST,
320mil USD DL~V EABE LT, 3ODIRA 47— A8 £15 Workover a3 7-4 127,

(7EFD) {HL. EREQ), (), G)0EEEICIX, AT/ & 3rd Party 3% O AT E £ 720,
» Riser less Mud Recovery System (RMR)

Coiled Tubing System

Wireline Unit

Cementing Unit

ROV

vV V V VY

& 7-4:Workover 2/ D LL#¢ (Riser Based, Riser Less, ##f)

Case 1 Case 2 Case 3
Riser Based WO Riser Less WO T 5 e i

LWRP (WCP, EDP) 4 v
Xmas Tree Adaptor
LWRP Umbilical & Reel
Annulus Hose & Reel
LWRP Control System
Casing Riser

Workover Equipment

ANENENENENEAN

Surface Flow Tree

Pressure Control Head
Lubricator System

Lubricator Umbilical & Reel
Mud Circulation Hose & Reel
CTLF v

SSBOP
EDM

NENENAN

\

NANANENENENENANENENENENAN

\
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7.7 FAL—bOKE

Kz W= FEORFEMEEZ, 74 L— b, OPEX, BEEM 2T A —2 —& L TR L7z, SR
PEOBUR CTHIEMSMEZFHE T2 &0 ITOZ LR FE A5,

>
>

7.8

T A L— FAY170KUSD L ¥ K& W 54A . Top-hole fiEHIFH O EE L~UL (250milUSD) (IZ/ZA 9,

T A L— FA3 190kUSD L 0 KZ W54 Top-hole #RHI&L OVBESLIEZE (Norshore Atlantic 7xX) F &t
L~ (280miluSD) IZHA D,

T A L — I3 200kUSD D454, Top-hole #iEHI, BESTIEZH (Norshore Atlantic 730) K& UF Workover {F
EROREE 1L ~UL (320miluSD) IZRA 9,

B IR —a N BT AR O mRS

Top-hole #iiH. BEHL. Workover D45 % DA R L—3 g 2O\, Ak W54 & Floater T oz H|
U 7 &2 RN 5E OB A2 ik LT, AREMIZ L 2 B2 580 L7z,

(D

(2)

(3)

Top Hole #RENZ 31T 2 R FHELLME

77 ZEIR L= E 01T, AOFEZENLL T 5 Day Rate 1%, SSBOP & Workover i1 % & b 72\ i
A (EEIRRE, AR 2 ) T 170kUSD, SSBOP % & 7= 854 C 190kUSD O L)L Th 5,
— . #& 7.LIT/R L7z & 512, 2019-2021 (2 Australia T X417z Floater type OHEHI Y 2@ Day Rate
I%. 209-260kUSD @D L~/LZ&% V) | Top Hole #RHIZ &AM T1T 2 Halix, #ElY 72 HWTITH %
AT~ 40-90kUSD/day D == 2 MEBEW R HIFRF C& | + 0Bt a 7 5,

BEHT (Plug & Abandon) (2331 5 REFHENIIME

SPE191315 (25 < P&A EXE & XIRIZ, Afivc W -34 & Floater BLORHI Y 7 & W T=85456 0
B Z R LT, AEMIC X D RRFEAMEZ RN L 7=, SPE191315 (25 < PRA EXZ AWM T
Fhi95121E. Workover & AT A& SSID 3B L 720 . ZOBE, 17 HEIR LI X T, A
HENRKALT 5 Day Rate |5 200kUSD Th %5, —J5, 2019-2021 |Z Australia TiEH X #17= Floater type
OPEHIY 7@ Day Rate 1%, 209-260kUSD d L)L & %,

SPE19315 ¢ Case 1 (27 X 7L7= HiffiZs P&A 1EZ (Riser less ¢ Wireline Unit Z il L T1T 9 1E3) I
BT HEUX, Floater BLOHRHIY 7T 19.7 H, AMTIX 152 HEAESNDH DT, P&A DIEEHE
. A 3.0mil USD. Floater 4R HI U 27T 4.1~5.1milUSD D L~UL & 722 0 AME. #RHE1Y
AN RN S AN & R e e Sl

SPE19315 ™ CASE2 [T/ & ivi=/b L7 P&A {EZ (Tubing Cut, CBL, Cement Plug 72 & % Drill Pipe
EHEALTITY) ICHER HEUE, Floater HRHIY 7T 202 H, A TIL 204 HEEESNDD
T, P&A DIEZEE L. AT 4.1mil USD. Floater AUz U 2T 4.2~5.3milUSD O L~L L7221
Bflh - — 22 Ko CiE, HEHIY 778 Tl U 72 AR ORR BN IR TS 2 L~ L e B

—7J7. Norshore Atlantic 722 X 5P&ATE¥ (Riser lessTRMR & SSBOP % F W TIEHI/EE 1T D)
L L7256, AMydDay RatelX190kUSD & 72 U | Floater ! #igHIl U ~" ™ Day Rate (Australia T
209-260kUSD) (T Eb-~3, 20-70kUSD/dayd =1 & MEIRZN BB TE | BRFEBIMEAT 5,

Workover 2B T B F B

77HEIR LIz K 912, WorkoverEZIZ LA 9 AT A L — FiF200kUSDLL ECTH 5, —F, #£7.1
(29 K 912, Australia CifE H X 2u7=Floater type DJEHI Y 7 D7 A L — ~E209-260kUSDCTH 5 =
e HBEIY Z L L TT A L— h TI9~60KUSDD =1 A FHITEEN R & 722 0 B AR TR,
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79 FEE®

AHRDEE . WorkoveriZfig (LWRP System=PLubricator System) Z 3 L72WEEI1E., BERRSIHEN R
ADDHT A L— F231T70-190kUSDD L~L & 72 V) . Workoverik(i & M BE & Lfcﬁl/\TOp HoledmHIRCBEHT/E3E
(Norshore Atlantic5= : RMR & SSBOPZ U /=Riser Less P&A) ZXEUTEM T 254121, Australia
72 ETHM SN TV DFloater MIEHI U 77 DF A L— b (209-260kUSD) & o=t 2 MHBAN R I T &
RFENMEEZ BT D Z RS-z, 728, Norshore Atlantic 5 2 DP&ATEZIZ DWW Tk, Bl
NELHERTETWEWD, Sk, HINRIESIYEORE - BB 0E L2 5,

—J7 . WorkoverfE % it 12Nz CGERAT 2E8121%, FERNMENRIAD DT A4 L — h23200kUSD D L
Ll FRBENY T OTFT A L— EMEW L oULIT B B B TIE AR ORRFEA IRV 2 & 23] o 72,
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8. MBBUAEREFEFIHE (B AMFEAIRE1)

8.1 M=
BB COREEEERFIOMELL T FROMELT 7,

o ARH A I AR O RRTE S T B D A

+ *SPE18589 I H 1 HARE S M7 DM £

« BTN — /L Stronghold® Barricade D%

+ *Decommissioning & Abandonment Virtual 20200 F#:

8.2 AFAMattOBEIEEERE DOFE

N OLHBAFE AL AM O AR EE M VEE 2RI L, B R Az S LT, B RS RLA mBA R 2 AT
LUFDi@)TéHhd,

o (A BRIk &4 (CIECO)
® [ A CCS FAEmEA 4L (B A CCS)
® [EIRE A7 PR R T A MRS 4L (INPEX)

CIECO + D RASH

> CIECOIXALIEDPEAD LEMH:T, RiglessD AKX T 4 &AT 12850 % 95, ZD7-8 . RiglessiZILDHP&AIZ
DN TIERELWVE AR > T,

>  RLWIyt/L EMODUIZLAPRAD 75 FEIZ LR NI ME NS DD E DR H-T=,

HACCS & D& R ASH#

» RMRZ A\ /=RiserlesstiHiZ kY . Topholed@l7Z 1 Tix7e<. CCSHLFHDIRYIME FiF AT H Sk
HIEETIAL BRE AT,

> FEBLIZA AR ~OCCSHUH D H DAL, 5% DT T IVOREDEESINDHIEND, IBHITA
P —Z =R B WO H T,

INPEX & D& RASHL

» Riserless TD P&A L) ZE T, JEAFEERIEIZIX SSBOP @ BOP % Close LT Choke / Kill line 23>
HILDHE5A . Choke / Kill line plug 7% Operational risk 725 EDFERH 7=,

> Vertical Xmas Tree {ZXxfLC, SSBOP 5D T L & E s, SSBOP O EEAMEEE/2H i
b, T, ZOY T — AT AL, Horizontal Tree D IR I CEXAY AT LAEB N AEDOIERFRH
77,

» SSBOP #fEIL7-#54 . Production Tubing % perforate L A—annulus cleaning 21792, BETEOHLN
DT IVARDED L —FRRND TIEARV W) 2 LOFEf BT,

> SPE191315 @ Case2 Tlt, L AA~DEBANT T 28 FI0F 22— L ZHIE L TWDED, 2220
B2V D 2 NUTII TR STV TOD DM 2 EOfafi N H -7,
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> BUEMEET Tubing 2T 255G 13, BHIZ A — L TIXE LW EEDNDLDIER I H T,

> EDP/WCP %R\ /e Lubricator & SSBOP OfAE Tld, EART—AD PEA EFEBITOTEITEEL Y,
— % H97¢ Riserless Workover 3 A7 =2 Riserbased Workover ' A7 5% 2 72 EEMD B/ FTEMN
HDHDOTIHIR D ? EOFRFENH T,

> INPEX Oia 3 O T, r—ARX T 4 —L LU THRFTL TIRLWEDIR R H -7,

728 . SPE191315 O&EEHIELHE N7~ Riser Less P&A Operation @ Case3 (Vertical Xmas 18 ) TlZ. Vertical
Xmas [FINETOVEZEIT Riserless Workover 2 A7 A (Lubricator/ EDP/WCP) & U NTHTV), Vertical Xmas [A]IY
H%OIEHIT SSD iz -V TIT - Td, 1o T, INPEX BR DR OIS, RO 7 o= AT A TH D,
EDP/WCP % xR\ 7= Lubricator & SSBOP ®™#H-A 1%, Horizontal Tree D AIZXfIi TEHT AT L&D,

8.3 SPE185891 (ZRiF A EIEEEHEFH DORE

CIECO ¢DE RAHUZIB T, RLWI X/l E MODU 1245 P&RA D4y LT L0REFE BN NE LA ED
BRI H-T-Z L5, SPE185891 I2831F5 RLWI Xy /LE MODU (255 P&A D4y 2D Efi il i & Ui,

Troll Osberg Gas Injction (TOGI)

Troll 74—/ VR, V7 =— 75 80km D FEEEIZHY ., /KIEIL 300m 2>5 355m CThb, TOGI 1 6 HLHNHAR
LY TR THY ., 5 PIHNRE S, HAE AN IV, 1991 4055 2002 AED ], Troll 74— /LR TH
PESNT- T AT 48km BffAL7= Osberg 74— /LR CHEAZIZ,

2011 AT, RLWI Xyt /bZ 8D Pre-P&A 23T iz, £ D%, 2012 IV T2 kT oy a=r 7k
YT =T T — O EIM T, X 8-1 1T P&A DR G AR,

RLWI /U280 5 HLHOD Pre-P&A 1E3% 70 HE T8 T LTz, T 5L 1 YiHH7-0 ) 14 HiF L7225
23, 70 H I 2 [BIOIRHEENE E W, MPIOFHETORTE H k1% 80 H i Th-oTz,

—J7 . B3I 7V 72k D Permanent P&A YE2£1T 120 A T2 T L=,

IV TVT DT, RLWI Ry u2k0 5 5D Pre-P&A VEXA1To7-705 . O NI 31.5mmUSD
25 42mmUSD EHEE S, UL 60%DE HHITBEI RIS Uiz, F7o, 20%D R HITBEI R 23 -T2,

Glithe 7 4+ —/)L' R

Glitne 74—V RIZ. b/ L7 = —12HY . KIEIX 110m ThD, Glitne 74—V RIL 6 FLOTMAEEFEE 1 Hiok
JEAFEDOAERL ST, 2001 ARICAEFERRAA L . 2013 ARICAPES 1B L7, P&A 13 2013 FEIZBHEASAL 2015 4R I25E
TL7, X 8-2 12 P&A D4kt % 77,

RLWI X210 7 HiFED Pre-P&A 1EZEM# D)% 40 A B TH T L, RLWI Xo®/ui2kh 7 H1H:0 Pre-P&A 1E
¥H2)Z 18 HIF TR TL, &l TIL58 HIM T T LIz, ‘W T5L 1 HiHHZ0 1 8.3 HIE TH-7z, HHID
FECORTE H#0X 142 B Th -7,

— 5 BIP V2L D Permanent P&A 1E3£13 85 HRC52 T L=,

IV TV DOFEHVIT, RLWI Ry LY 7 HHO Pre-PRA 1E3A21To7-05 . FOE FEIIE 27mmUSD 7>
5 36mmUSD EHEESAL, EAUT 60%D E FHHITBEN R ITHE Y LTe, F7o. 209D R EIBEN R D B~ 72,

F72. 2011 AED TOGI 74— /LR TD Pre-P&A 1EZ L 2013 4£/2015 4E0 Glitne 74— /LR TO Pre-P&A {F3£%
AL i Y 7- 0O R R A 14 H R 8.3 H~& 40%HIiSi17-, FOERIZLL T D8 Tho
770 [ 8-3 IT Pre-P&A EZ(#1)& Pre—P&A 1E¥EMH)Z T,

v' Glitne 74—/V R ClZ PCH (Pressure Control Head) D& FEIEEZ HART ALV AT{To7=, 1 5]
DR T IEZEIC I T DR EIEZh S L 2 B Ch -7,
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S\ QYA F1TvE Rt

My

v WCP O E#OT ANA B ZHMatUHIE L, ZORE 1 5TH247- 10736 B O BTG 23
77,

v T HLHD Pre-P&A 1EZEAITOBEIZ. WCP DRI T121T 72, WCP % Xmas @ 4m EIZALEIZ) 7
N IREE TR —7 L CHUEMZBEN L=, ZOfE R 1 HTH24720 6712 B OIS b -7=,

SPE1858911Z 51} HRLWIR v E/LIC L HPRATEED £ &

RLWIR B /UZEOPRAD 2 TONEEEITHZ LT TERW W ZIE, BA MU T DR T 572568 DIV 7R

¥ — U T DENEZEN TERV)D, LT O%E5 %8 8 TRLWIAS LN AL E OB 255,
vV Fa—vr TRl =T ear he— LI A Ok

v AR
Pre-P&A Permanent P& A
operations #1 operations
2011 2012
RLWI vessel MODU

Retrieve tree cap
Clean well head

Check and restore (if
required) wellbore access

Perform well integrity
logging (e.g. caliper)

Punch tubing, displace
annulus and tubing with kill
fluid

Run and test deep/shallow
plugs

Cut flowlines
Pull vertical Christmas tree

Re-install tree cap

Install blow out preventer (BOP)
Retrieve tubing and completion string
Verify cement and zonal isolation
Cut and pull casings

Establish permanent barriers with cement plugs

Cut and retrieve wellheads and conductor

Pull templates

8-1 TOGI 12331} 5 P&A EE D248 (HH# : SPE185891)
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Pre-P&A
operations #1
Aug 2013

RLWI vessel

Retrieve tree cap
Clean Well head

Check and restore (if
required) wellbore access

Perform well integrity
logging (e.g. caliper)
Punch tubing. displace

annulus and tubing with kill
fluid

Run and test deep/shallow
plugs

Re-install tree cap

S\ VA F1TYE HRE

Monitoring
operations
Oct 2013

IMR vessel

Pre-P&A
operations #2
Jan 2015

RLWI vessel

Monitor annulus and tubing

Retrieve tree cap

pressure from IMR vessel

Re-test deep set plug

Install and test annulus plug

Disconnect or cut flowlines

Pull Christmas tree

My

Permanent P&A
operations
March 2015

MODU

Install blow out preventer
(BOP)

Retrieve tubing and
completion string

Verify cement and zonal
isolation

Cut and pull casings

Establish permanent barriers
with cement plugs

Cut and retrieve wellhead
and conductor

Pull templates or wellhead
structure

8-2 Glitne 7 4 —/V RITBIT 5 P&A {EE D44 (8L : SPE185891)

Well barrier schematic, as built

185 wollhoad

Stabed 8 1UMMD /4 ko

Well barrier schematic, after
pre-P&A operations #1

186" wolhead

77 7 777
v 5
30" shoe @ 164m MO, ;‘,; 77 3 shoe p 184m MO, 7,
s 7 /
V27 7 y
é 7 7
' /5//1 DHSVD 12ImMD f./.; OHSY @ 121mMD
S s
///f/' ASVO Z1SmMD /4/, ASi@ NSmMD
7 7
950 110 X0 wover /A 9508 x 10 34" w-over i
# 235m MD 77 # B5SmND 7
Z %
1302 hos 77 FITw V1A caning shee WA A8 e ¢ .-/v
1225m TV 1225m VD -
0@ 13 V8" hoe L S8 mg
@ 1500m ND SEM @ 15%0m MD j
850m sy " 20 »
e bond i 17 10C 9549 1895m MD S0 50n 10 V7 { ’/_,; 10C 95409 1895m M0
avezimMo 7 7 Ve 2N AND // | v
Vv f ¥
" y//// PER O 3227m VD '///E V) VER® 22ImMD
. v 0 v
v 4 /7R 7
Production Packen 2230m MO 774 Production Packeri 2230m MO /7 7
7 7
A Z
Top resenvein @ 2763m VO 7 7 Top seservels # 27630 MO 77 v
2159m TV ﬂ 25mIVD —‘ k
§3/8"shoe @ 2795m NO 958 shos 8 TBIMD
18Im0 s 263m VD .
= =
0 @ 35910 MO 09 3501 MD
17mnvD 2176m T¥D

Well barrier schematic, after
pre-P&A operations #2

OHCLY e

184" wolthweod

Seabed @ 1 34m MD //

20 shoe @ 184m WD,

77
7
S OHSVe 12ImMD
77
% ASY @ 215mMD
9587 X 1034 wover 7
* 135 ND

1338 o @
1275m VO

S50 @ 1590m MO

50 @ 1250m MO //‘/. 77 16 959 1895m MO
Ve mNmMO

/e

A

v/
7 v/
’ ./E ’/////’ PSR @ 2227 ND
Z 77
% v
Prodaction Packer® 2210mMD 7 77
VY 7

Top neserver & 2763m MO

D5MTVD —— \ ——
958 shoe & 2795m MO p | K
N6 O !
=
D8 3591m M
2176m TV

X 8-3 Pre-P&A {EZ (#1) 33 L U Pre—P&A 1EZ (#2) (M4 : SPE185891)
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8.4 HLAY—/L Stronghold® Barricade DFHZ

Archer #£® Stronghold® Barricade %, /S—7 L —3 a3 >, HINEEE,. BAF U T52IT9 2 L RH
KAHHINY —ILATHDH (BR)

ZOHNY = EERATAHZLICE0 PRAEEDI Y V7 ERBETHZ ENHKRDLD T, RIROIAT K
D PRAMEEZETTHIENHEDL LR DEBZEZBND,

-
.
Q(,

A ALEONY T PIREN SATED W IRV

[¥| 8-4 Stronghold® Barricade Z Ve S—T7 4L —ay SiNEEE. A FL 7 Ve
(K84 : Archer fEAR—A2—2)
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8.5 Decommissioning & Abandonment Virtual 2020 OFf%

2020 4= 8 A 25 HIZBAfEEE#17=. Decommissioning & Abandonment Virtual 2020 {233V T, Decommissioning @
B a2 A L7z,

8-5 |Z Development & Decommissioning M FALE| S % | [X] 8-6 (Z UK (233175 Decommissioning D FE$H%
WU F7-. X 8-7 12X 2020 4E, 2021 4E., 2022 4E|2331F % Decommissioning @ HiBRL %, X 8-8 |Z
Decommissioning D E R RBLEZ R LT,

8-5 BIOX 8-7 7BH)BD XA, 2016 DB A AW BRI TH A3, Decommissioning DIEENIZ 11
RO DEE TSN TEY ., 724541 COVID-19 DR H V4 AH B OIEEN I CThH 7273, 2022
NS AR BIR OIREINEI T 5 PRSI TV,

CONTEXT

30
& Operating Expenditure a Develooment Expenditure
= 25 #EEA Expenditury 8 Decommissioning Expenciture
2 —
: 1
b3
-;3 20 ' New development
~ projects expected in
< ; I 2019
= ) ’
3 15 y : . Y
> | | | )
E P
5 10
b
B 5
2 .
l I l Exploration and
o 1 asppraisal wells Spent on
O N @ O 0 0 N9 VW 3% O n 9 W SN O @ VW o o “ O w0 . 0 PRy 3 i
N~ ~ 3 > AR o = ~ et spudded in 2019 - decommissioning
GEab 2852288888 888888:s¢8¢s5¢8¢8 i A bl
- - - b S B+ S - B4 B B~ R~ R ~ S~ ~ double 2018
Source: OGUE, OGA

8-5:BA¥, DecommissioningZ: DEELEIS
(Hi# : Decommissioning & Abandonment Virtual 2020)

DECOMMISSIONING IN THE UK I I

8

16% of wells

% 1% of pipelines
u pip

9% of installations

At the forefront Y
of forecasting... i

X 8-6:UK (2351F5 Decommissioning DFEIF
(44 : Decommissioning & Abandonment Virtual 2020)
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V RUAFATYR #HStt

My

43500 @ Year Start Estimate Total Dpensaure “
" 2 - e stat Current Estensie
Irent Estimate basad o0 % Change estimate (EMM) (EMM)

AQC 8 Ditterence

3500 1 1306 1 1

SO0 022 i1 1318
= TQTAL 39 559 s
e
-._i T U M )
L
- o
= 00 - +“2% ﬁ Bl e s
: A -
@ 6

1000
300

2020 2021 2022 Total

4-7:2020 £, 20221 £, 2022 FEiZ2331F 5 Decommissioning ® RaBL
(5 : Decommissioning & Abandonment Virtual 2020)

Malaysia The Rest of tha World

Vi Mnam

\\

D«r' m.xk

United Kingdom
28%

Auf-"am

United States
13%

Brazil
Nooway "%

~$85billion

Wood Mackenzie, 2019

OGUK

X 4-8:Decommissioning D ERIREL
(H{#f : Decommissioning & Abandonment Virtual 2020)
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9. MBINEES—AXAXZT +— ( JMU and JDC )

B =27 s CINEESEHIE M) O CORFENEE O AL — AAZ T 4 — D THiat 54
EBIZ, HRAIN 7% I AR ZE L Fulse U T BN MR B TR A A A - 0 AT L7
= ARZ T A—1E, LU OB EE IR G R ET DHHET VA MUEL ., BAFs = 7 M V3
WNZ - FllE% Sequential (ZHiFT 5 CTHhE L=,

1) Top Hole Drilling

2) Riser Less Plug and Abandon

3) CCS Injection Well Drilling

4) Methane Hydrate Production Well Drilling

5) Methane Hydrate Well Production Test

6) Riser Based Light Workover

7) Riser Less Light Workover

9.1 Top Hole Drilling

BUHBEWr a0 2 VB SICRR B3 2 RS, 74 W —M L CHEHI 247 5 Top Hole Drilling Z x5 & LT, Bi%
a7 N LA OEENE - FIR% Sequential [ZHRFT L7,

FETEKIEIL 400m & L. Conductor (36), Surface CSG (20”) & Well Head D% & £ T2 1T 9 AT,

723 Surface CSG (207)i% & Jl > 26” hole MM & Surface CSG % & . & A > MMT#R E TOMEEIL. RMR
(Riser Less Mud Recovery System) # T, JEKAEEBR L CITH 2 & &L, ZHICED, #YIED
IS AIREIC 72 % & & H1T, shallow gas 2372356 T HHLHN O L ELHIEN EETH 5,

TRACHEEFIEZ T,

Job No. ‘ Description

Top Hole Dirilling

Drilling 42" Hole

Install 36” Conductor with LP Well Head

Install RMR

Drilling 26” Hole

Install 20” Surface CSG with HP Well Head

Cement Annulus outside Surface CSG

Retrieve RMR

0N |01~ [W(N |-

Install Well Head Protection Structure (CAP)
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Top Drive

Subsea Pump
RMR

P72 AN

e e b ey

r RUAFTyF R EH

My

Deck Tower

=4

Ram Rig Cylinder

Drill Pipe

Suction Module
(RMR)

MPC Adapter
LP Well Head

r‘[l

AT -
I

:
R N S T Y SRS R D P
-

haidnalitnlenihaddunimiaslnialinikiid
- — v - I <

RMR % F\ 7= Top Hole Drilling
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9.2 Riser Less Plug and Abandon (P & A)

WA ADEFERENI DMK T Lo A iR (P &A) EEZITHHLEEXAIC, a7
k&3 L7 A OVEENE - FIEZ Sequential IZME T2 & & HIT, FrE/EEm M 2 HEE L.
Floater BUEHEI U 7 2 L 72356 OFTBEVEER & b3 5 Z & T, B% a7 FEH OB &
Holraf e 2 o L7,

Ky —AAZT 4 —3, MR LT HMEMA ETHIEE LT, KK 400m, SUFRE (EET) 1,500m
Z 87 L, SPE 191315 Innovative Approaches for Full Subsea P&A - Create New Opportunities and Cost
Benefits |ZFC# S 4172 Riser Less D PRA FEA SR LR G, FRid 2 7 — AT DWW THENL L7,

» Casel Sufficient Well Data, Healthy Well (No Integrity Issues), Horizontal Xmas Tree used
» Case 2 Insufficient Well Data, No or Unusable Cement Bond Log, Horizontal Xmas Tree used

1) B =7 M2 LS E OEEOR
B SSBOP (Z X % Riser Less P&A

> EDP/WCP ®%:4> V) |Z SSBOP (18-3/4” Bore, 10,000psi) % 1 fl, SSBOP X Bore A3 K& <
Tubing Hanger Z i@t % 728, Tubing ENXHT# IZ B/ FFRRE T 2 LEEA R,

» SSBOP |Z#4ft L 7= Kill line, Choke line 12 X ¥ Kick Control 7217 T72 < . Je/KDOIEER 23 Al 6E,

>  Emergency Disconnect Module (EDM) % f\ T, SSBOP @ Choke line, Kill line & O Umbilical
DERDIHE L A3 AT HE

>  Lubricator, Pressure Control Head (PCH)% SSBOP @ [-[Z7% & L. Riser Less T Wire Line Tool
\Z X % Plug OFENX/ERED FIHE

Subsea BOP (SSBOP) Emergency Disconnect Module (EDM)
18-3/4” Bore, 10,000psi H e : Aker Solution tth & B4
HE L A & =2y FEKR v Hose, Umbilical 2 20H W/ E FBEICHETAT,

v BIE®RER. ROV #{#- T SSBOP &£ D%
Hose & Ut Umbilical T4 %,
v E&4y)Ef L FL EDM & Hose, Umbilical &4,
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B RMRIIfEA LA
B PWC (Perforate, Wash, Cement) System Tool ¢

> Cement Barrier 3% {&(ZfE 9 %2 fL(Perforation), Wash, Cement /> —H{EZ % B 0912 E i+ 5 2
& T, Barrier iREAFEZEZ 2R « IeH R

{4 H 8 Archer #+0 # v 7

Wash Cleaning
Perforated Annulus Area

Perforating Gun Activated

Pumping Cement
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2) MREVEEFIE
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Case 1
Job No. | Description

Phase 0 : Preparatory Phase
1 Install SSBOP, EDM and Lubricator
2 Pull and Retrieve Crown Plug
3 Kill the Well (Bullheading) by Heavy Mud
4 Set Mechanical Plug at Tubing Tail
5 Retrieve Lubricator
6 Perforate Tubing above Production Packer
7 Circulate Annulus (outside Tubing) Clean

Phase 1 : Reservoir Abandonment
8 Pump and Squeeze Cement into Annulus and Main Bore
9 Wait on Cement, Pressure Test
10 Retrieve SSBOP
11 Cut Tubing below Down Hole Safety Valve (DHSV)
12 Retrieve Xmas Tree with Tubing (Top portion)

Phase 2 : Intermediate Abandonment
13 Set Mechanical Plug inside 9-5/8” Production CSG
14 Re-install SSBOP on to Well Head
15 Perforate 9-5/8” Production CSG above Mechanical Plug
16 Clean Annulus behind 9-5/8” CSG
17 Cement Annulus behind 9-5/8” CSG
18 Wait on Cement, Pressure Test
19 Perforate 13-3/8” CSG above Cement Plug
20 Clean Annulus behind 13-3/8" CSG
21 Cement Annulus behind 13-3/8” CSG
22 Wait on Cement, Pressure Test
23 Retrieve SSBOP and EDM

Phase 3 : Wellhead and Conductor Removal

24 Cut CSG and Conductor above Cement Plug
25 Retrieve Wellhead with CSG (Top portion) and Conductor

52




ep B:I;

JMU

J VG T\ RUDAF TR Bt
OCEAN
INNOVATION
Case 2

Job No. Description

Phase 0 : Preparatory Phase
1 Install SSBOP, EDM and Lubricator
2 Pull and Retrieve Crown Plug
3 Kill the Well (Bullheading) by Heavy Mud
4 Set Mechanical Plug at Tubing Tail
5 Retrieve Lubricator
6 Perforate Tubing above Production Packer
7 Circulate Annulus (outside Tubing) Clean

Phase 1 : Reservoir Abandonment
8 Cut Tubing above Production Packer
9 Retrieve Tubing with Tubing Hanger
10 Cement Bond Log of outside 9-5/8” Production CSG
11 Perforate 9-5/8” Production CSG above Production Packer
12 Clean Annulus behind 9-5/8” Production CSG
13 Squeeze Cement into Production CSG and Outside Annulus
14 Wait on Cement, Pressure Test

Phase 2 : Intermediate Abandonment
15 Set Mechanical Plug inside 9-5/8” Production CSG
16 Perforate 9-5/8”" Production CSG above Mechanical Plug
17 Clean Annulus behind 9-5/8" CSG
18 Cement Annulus behind 9-5/8” CSG
19 Wait on Cement, Pressure Test
20 Perforate 13-3/8” CSG above Cement Plug
21 Clean Annulus behind 13-3/8" CSG
22 Cement Annulus behind 13-3/8” CSG
23 Wait on Cement, Pressure Test
24 Retrieve SSBOP and EDM
25 Retrieve Xmas Tree

Phase 3 : Wellhead and Conductor Removal
26 Cut CSG and Conductor above Cement Plug
27 Retrieve Wellhead with CSG (Top portion) and Conductor
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Deck Tower

Wireline UK Workboat

\ Moaopn

A i 74

Pressure Control Head

(PCH) \1

Lubricator

SSBOP

~ Sea Bed ,EPM
,,,,, o, 13387 €3G
L 9e5187.CSG
Sonrnn oo R ddugn Taker
! Wireline Tool e
‘Mechanical Plug™
Phase 0

U3 EEIZ SSBOP & Lubricator Z3% &L . Tubing FU#ERIZ Mechanical Plug ¥ b
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Deck Tower

Workboat

Moaon

SSBOP

Xmas Tree
(Horizontal)

Sea Bed Well Head

DP

EDM

L1 L 1 L L L T I 1T 1 1 1 I 1 1 I 1 I [ I I I.1 L L L L L L T 1 1 1 1 1 1 1 1 I 1 [ [ 1T 1 1.1
l I ) Z«f NN NN NN NN N N N SN N N N SN NN NN NN N N S NN N
| I N NN NN NN NN A N N NN N N N NN N NN NN NN N N S S 111 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1.1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 ' 1 1 1 | I I 1 1.1 NN
11 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 | | I I 1.1 ) ENSYAD. [
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 | I | 1 1.1 4 . ZA L
i1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 | | I I 1.1 | I D < | I I 1 I | I NN N N N NN AN A N NN N NN A
1A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 | I | 1 1.1
L 1T L 1T 1T T 1 1T 1 1T 1T 1T 1T 1 1 1T [ 1T 1T T 1T 1T 1T 11 1 L 1 1T I I T I 1T 1T 1T 1T 1 1 1 1 1 I T 1T 1T 1T 1 1T
L T T T T 1T 1T T T T T T T T T T T T T T T T T T 7T L T T T T T T T T T T T T T T T T T T T T T T T T
| NN NN NN N N NN NN N N N SN N N NN NN NN NN NN N N N N S | I NN NN N NN NN NN N NN NN S SN N N N SN NN NN NN N N N N S
| AN NN NN NN N N N A N NN NN N N NN NN NN NN NN N N N N S | AN NN NN NN N N NN A N N NN NN N N N NN NN NN NN N N S S
| I N NN NN NN NN AN AN N N SN NN NN N NN NN NN NN N N S SN N | I N NN NN N N NN AN AN N N SN S N A NN NN NN NN N N N NN N

Phase 1

Production Packer B _EIZ& A MTEX (Permanent Barrier)
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Subsea Winch

Workboat

DP

Mdon

EDM

Sea Bed

< J
L1 Jd~1 1 1 1 1 [ 1 [ [ 1 I T T T 1 [ 1 1 1T 1 [ 1

I T X 1T 1T 1T 1T 1T 1T 1T T T T T T T T T T T T T T T 1

A 11 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 | [ I | 1.1

1 1 1 1 & 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 |1
LT 1T 1T 1A T 1T 1T 1T 1T 1T 1T T 1T 1T T 1T T T T T T T 1

1 e 1 L 1 L 1 1 1 1 1 1 1 1 [ 1 1 I 1[I

T T T A T 1T T T T T T T T T T T T T T T T T T T 7T

T I 1T 1T 1T 1T 1T T 1T 1T 1T 1T T 1T 1T T T 1T T T T 1T T 7T

T T T 1T 1T 1T T T 1T 1T T T T T T T T T T T T T T T T T
T T T T 1T 1T T T 1T T T T T T T T T T T T T T T T T T

1 1 1 1 1 1 1 1 1 1 1 1 | 1 | 1 1 | 1 I | 1 ||
T 1T 1T T 1T 1T 1T T T 1T 1T 1T T 1T T T T 1T T T T T T 7T
T 1T 1T T 1T 1T 1T T T 1T T 1T T T T T T 1T T T T T T 7T
11 1 1 U 1 1 1 1 ' | | | | | | | [ | 1 | | 1| | |

Phase 2

@ Top Portion {2 A MTER (Surface Barrier)

C
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Workboat

DP

HP Well Head
LP Well Head

Sea Bed

1
I

|
I

1
I

1
|

1
I

1
|

1
I

Phase 3
CSG K& O* Conductor % Cut L. Wellhead &—fEIZ[E]UR
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3) PTEAERERH OHEE

Case 1, Case 2 {ZDW\ T, &AAF¥ step OIFfH] ZIIEHEE T 5 & & H 1T, SPE 191315 [ZFC# S 4172 RLWI
(Riser Less Light Well Intervention Vessel) % {# ] L 72355 O{EZERER ) OF Floater ZUHgHEI Y 7 2/ L7
A OFTE/ESERR] & Heil LT,

JMU

S\ QYA F1TvE Rt

Case 1
Time Estimate (hr)
Phase SPE 19131552 &i{& 4[] dCase Study
RLWI SSR RLWI
Phase 0
80 127 85
Preparatory Phase
Phase 1
73 134 71
Reservoir Abandonment
Phase 2
84 112 109
Intermediate Abandonment
Phase 3
33 33 28
Wellhead and Conductor Removal
Total 270 406 293
RLWI Riser Less Light Well Intervention Vessel
SSR  Semi-submersible Rig
Case 2
Time Estimate (hr)
Phase SPE 19131552 &iME %[\ D Case Study
RLWI SSR RLWI
Phase 0
115 113 85
Preparatory Phase
Phase 1
) 136 120 103
Reservoir Abandonment
Phase 2
112 111 119
Intermediate Abandonment
Phase 3
23 33 28
Wellhead and Conductor Removal
Total 386 377 335

RLWI

Riser Less Light Well Intervention Vessel
SSR  Semi-submersible Rig
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4)  MEPERE LD

> BRI N LT BEMEE DN - PIAZS ST BEVEE R R 2 HEE L2 2 A, &5 3Tk
(SPE19135) Izi2ib &t 7= RLWI (Riser Less Light Well Intervention Vessel)Z FIV =355 O FT B /E 3RS
CHRIUT=RE B so i

» Case 2 Tlf. SPE &EHIEEH X 7= RLWI OFFTERFRIC R, BiRa v M2 EA L7 — A X
BT 4 —COERMNANRVEL o TWAENR, ERHEE L TUTOEANREZ NS,

@O SPE Tl RMR @i Ofdi il 2 487E LT\ 2% 23, Case Study TIEfEA L7aWEED =5, RMR O
BREZ D0 B IR 40 T2 T VEZE R R 3 A S T B,

@ SPE TiZ Well Control /& LT, WCP (Bore #&//>, Tubing Hanger it & 72\ ) & SSD Ofifi i & 48 7E
L CE Y. Tubing Hanger [BI[X DRI WCP DftZ: « FaXEDOIEENHEE, —J5, Case Study
Tl Bore 2D K &\ SSBOP (Tubing Hanger 23 5 )Of# H 2 487E L CF Y . Tubing Hanger [A]4X
DRI IZ SSBOP &4t « [N 2 BN RN T2, T O TR EER A SR Sh T b,

> AKarvFNEHAOr —AAS T —TCHEE LT VEEREIX. Case 1., Case2 EHITHRHII 7 L DBEHIEE
R L0EL > TQA, D 7P 1T Riser Less TIEET A8 THY ., Riser G E VEENRERT-0
DL T VEERF M N RS TUOND,

> AEORESTIE, MREIEIC LD MEREFHER R 2 E L TR0 NI EE SR T eI 7 Ry
O Floater BUHRHEIY 712 HE R THIR I TEEALO T2 | BB - el Ko Tl TR A3
LA REMEN DD,
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9.3 CCS Injection Well Drilling

CO2 Z K FIZJE TR T 2 720 OHIHOHEHI %17 5 CCS Injection Well Drilling % x4z, B = &~
N LG AE D — AR 2T 4 — L LT, fEENR - FIE%E Sequential (ZFRFES L 7=,
R —ARAZT ¢ —"TlE, /K% 400m 2 4E L7,

TEERNRF L LTI, £7 RMR % 7= Top Hole #i£H! & Well Head, Conductor (36”). Surface CSG (20”)

DFHEZITV RIZ SSBPOP & RMR Y2 5% & L C Riser Less CHifHll 2 i | Intermediate CSG (13-3/8”).
Production CSG (9-5/8”) % &% L7=%. YLt EiF & LT Xmas Tree & Production Tubing D% & ¥ T%
1ITHoOMEE LT,

PLHAEH &£ 1 & T% Riser Less Tf179 Z & T, #BHIY 72 W51k LT, K3 X Mo %hs
BI72HmHI2S AIREIZ 72 5, Riser Less T%., RMR & SSBOP % 5 = & T, HiHWNOZZE(LHIEIX AT EE,

TRUCHEREFIRZ T,

JMU

Job No. ‘ Description
Phase 0 : Top Hole Drilling
1 Drilling 42" Hole
2 Install 36” Conductor with LP Well Head
3 Install RMR
4 Drilling 26” Hole
5 Install 20” Surface CSG with HP Well Head
6 Cement Annulus outside Surface CSG
7 Retrieve RMR
Phase 1 : Riserless Drilling with SSBOP and RMR
8 Install SSBOP and EDM
9 Re-install RMR on to the SSBOP
10 Drilling 17-1/2” Hole
11 Install 13-3/8” CSG and Cementing
12 Drilling 12-1/4” Hole
13 Install 9-5/8” CSG and Cementing
Phase 2 : Well Completion
14 Retrieve RMR and SSBOP
15 Install Xmas Tree on to the Well Head
16 Re-install SSBOP on to the Xmas Tree
17 Install Tubing with Packer
18 Install Lubricator on to the SSBOP
19 Perforate 9-5/8” CSG Talil
20 Stabilize Well Pressure (Kill Well)
Phase 3 : Plug set and Protection
21 Set Crown Plug
22 Retrieve Lubricator, SSBOP and EDM
23 Install Well Head Protection Structure (CAP)
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Wireline Unit

Pressure Control Head

(PCH)
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SSBOP
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Emergency
Disconnect
Module (EDM)

RMR
Subsea Pump

SSBOP & RMR DFEREA A —
HE#: Enhanced Drilling #t L€ &%

» RMR Suction Module & SSBOP @ FI|Z3REL . 7 —L A TIEK

PEREREATD.
»  SSBOP |ZIIF/NTA L bFa— T4 281 . STHNOIEH]
HE1T9,

» SSBOP DX )ILFA  Fa—rTA LR EIE FH o Umbilical Line
IZ EDM A8 i U TR R D F 2 — 273 )L 3 L AL S5,

> BRAR (IMAER) 121X, S TAv Fa—27T A2 KO Unbilical
% EDM 581089,
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9.4 Methane Hydrate Production Well Drilling

Methane Hydrate O ZEPESUIF OIRBIMER 23512, B =27 b &M LB a0 r =222 7 1 —
L LT, EENE - FlE% Sequential [ZfET L7,
K —AAHRT ¢ —Tlix, K 1,000m, FEHIEE (HEET) 1,000m 248E L7z,

TEZEANZE & LClE. £3 Top Hole #ifH] & Well Head, Conductor (36” ). Surface CSG (20” YD R & %17
V), T Riser Less CHiEHIZ s, Production CSG (9-5/8”). Production Tubing D&% & F CT% 1T 5 4HE &
L7,

728, Methane Hydrate @4 pE 13014 2487 L. Production CSG @ Bottom (Z 1%, HuJgHN O BHLH:IC
TRAT D% 72D Screen 35T HHMEL LT,

%72, Methane Hydrate JFREMIIRE N H# < (MEEC T 1,000m £ C) | B IRIKS T A BRHUHNIZHEA
T HAREMITRW E b DT, Kr—ARZ T ¢ —Ti, #ANEEIZIZT A —1 BOP L&
TIATHOMBE L L,

JEHIY 72Xk T A4 —L BOP 2 L CTHEIT 2512l LT, K= A S22 %h=3RAG 724 H 23 7]
REIC72 D,

TRUICHEEFIRZ T,

Job No. ‘ Description

Phase 0 : Top Hole Drilling

1 Jetting Install 36” Conductor with LP Well Head

2 Drilling 26” Hole

3 Install 20” Surface CSG with HP Well Head

4 Cement Annulus outside Surface CSG

Phase 1 : Riser Less Drilling and Well Completion

5 Drilling 12-1/4” Hole

6 Install 9-5/8” CSG (Screen at Bottom)

7 Install Tubing with Packer

Phase 2 : Plug set and Protection

8 Set Crown Plug

9 Install Well Head Protection Structure (CAP)
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9.5 Methane Hydrate Well Production Test

Methane Hydrate OEEPE HHERER 2 R B a2 7 M2l LB A r — AR X T 41— L LT,
TEENE - FIE% Sequential [ZFRFTL 7=,
Ky —AALZT ¢ —TiL, K¥E 1,000m, FEHIVEE (K T) 1,000m 2 485E L7,

EEERNA L LTIE, £7°, Methane Hydrate EEHTH ORI & [FIFLIZ, Top Hole #H] & Well Head.,
Conductor (36”), Surface CSG (20”) D% (& 2 1T\, B |Z Riser Less THiH! % # &, Production CSG (9-5/87).
Production Tubing D& £ TZ1T 9,

Wiz, pEHFRER I IZ Workover Riser, LWRP (EDP/WCP) & Electric Submerged Pump (ESP) % 7% & L. 15
JE¥EIC X 0 ELY H & 307~ Methane Gas % Workover Riser Z#¢H L T Riser F###? Surface Flow Tree 7>
o Well Test Unit (23 x| PEHERBRZITHOMEE L LT,

JEEN Y 7 X 0EH 2 2 bRV NSREIEEM Z WD Z & T, Ko 2 b ToMEEHRER 2N ATHEIC
725,

FLICIEREFIEZ R

Job No. | Description

Phase 0 : Top Hole Drilling

1 Jetting Install 36” Conductor with LP Well Head

2 Drilling 26” Hole

3 Install 20” Surface CSG with HP Well Head

4 Cement Annulus outside Surface CSG

Phase 1 : Riser Less Drilling and Well Completion

5 Drilling 12-1/4” Hole

6 Install 9-5/8” CSG (Screen at bottom)

7 Install Tubing with Packer

Phase 2 : Production Test

8 Running WO Riser and LWRP with ESP

9 Install LWRP on to the Well Head

10 Methane Hydrate Production Test

Phase 3 : Plug set and Protection

11 Retrieve WO Riser and LWRP with ESP

12 Set Crown Plug

13 Install Well Head Protection Structure (CAP)
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S\ QYA F1TvE Rt

9.6 Workover

WA ADAFERE I MK T LzigE At BT SiHEORSFEZ  (Workover) %

JMU

BE R, =

Y7 h WA LI SA OEENE - FIEZ Sequential IZETT 25 & & b I12 FTEVEERM 2 MM HEE L.
BR%E o v N A o & T LT,

R —A AL T ¢ —%, ®BETHMEM BT E LT K% 1,500m, SUHERE (K T) 1,500m

ZREL,

TEE 2 7 — AT DWW T ENE L7z,

» Riser Based Light Workover
> Riser Less Light Workover

1) A=t MEEH LS8 OIEEDRHR
Riser Based Light Workover

B LWRP & Workover Riser % {# ff

B Coiled Tubing (2 X 2 HUHNVER (Debris Fr%)
Riser Less Light Workover

B LWRP & Lubricator % {% f
B DP String (& X 2 5UHPBER (Debris f2%)

2) MEEMEETIA
Riser Based Light Workover

Job No. | Description
Phase 0 : Preparatory Phase
1 Install LWRP and Workover Riser
2 Pull and Retrieve Crown Plug
3 Kill the Well (Bullheading) by Heavy Mud
4 Well Logging
5 Set Mechanical Plug at Tubing Tail
Phase 1 : Workover
6 Install Coiled Tubing Lifting Frame
7 Cleaning inside Production Tubing by Coiled Tubing Remove debris
8 Retrieve Coiled Tubing Lifting Frame
9 Pull and Retrieve Mechanical Plug at Tubing Tail
Phase 2 : Plug Well
10 Re-install Crown Plug
11 Pull and Retrieve LWRP and Work Over Riser
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Riser Less Light Workover

JMU

Job No. Description
Phase 0 : Preparatory Phase
1 Install LWRP and Lubricator
2 Pull and Retrieve Crown Plug
3 Kill the Well (Bullheading) by Heavy Mud
4 Well Logging
5 Set Mechanical Plug at Tubing Tail
6 Retrieve Lubricator
Phase 1 : Workover
7 Cleaning inside Production Tubing by DP String Remove debris
8 Re-install Lubricator
9 Pull and Retrieve Mechanical Plug at Tubing Tail
Phase 2 : Plug Well
10 Re-install Crown Plug
11 Pull and Retrieve Lubricator
12 Pull and Retrieve LWRP
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Deck Tower

Ram Rig Cylinder

Coiled Tubing Q

B Mud Return r Workboat

Umbilieal

Workover Riser

LWRP

Xmas Tree Tubing Hanger

(Horizontal)

| Colled Tubing 1

Prioduetion ubing. -

2! m@iu{c_tioﬁg Packer .
. Medtnient Plug

Riser Based Light Workover : Coiled Tubing (2X 233Nt (Debris Br3=)
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Deck Tower

Workboat

1O
T1

\ e

Dp

Umbilical

Tubing Hanger
Xmas Tree

(Horizontal)
Sea Bed

. Preduction Tubing
/ ‘Production Packer

P Mechanical Plug: :

Riser Less Light Workover : DP String (X251 (Debris f&3)
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10. 7 —RIMARRE

10.1 Subsea BOP (SSBOP)

HFIEHUH D BEHL (P&A) RF72 8 TR D Xmas Tree EIZEEE L. i E2>5 Kill Line £ CEIE/KEHUHNIZ
STIET 7L, Well Control (2 IS5,

SSBOP D=l A Umbilical & OF Well Control i Kill/Choke Line &43#¢ 7= Emergency Disconnect Module
(EDM)ZABITRAS EBHFIEIZBeASIL, HERRE %2 ROV IZXY SSBOP LEE6ESHL D, #3723 Drift off 2 Drive off
(ZLDEF L= 21X, Umbilical, Kill/Choke Line % EDM 2B UJEEdZ L3 T& 5,

P&A FF Well Control {2 LWRP Z 5354 . LWRP @ Bore Size 78 7-1/167&/hSu =8 |, Tubing Hanger @
FIEHEERNZ, — H LWRP Z BT 243 H D3, SSBOP W DA 121X, Bore Size 73 18-3/47 L KEWD
C. Tubing Hanger M 75| ZHZDEEIZ SSBOP A [0 2B 72VEMEE EO A N THD,

SSBOP M A (47F)

» 4 ram cavity stack and 1 annular
» Design Pressure 10,000psi

> Bore Diameter 18-3/4”

Subsea BOP (SSBOP)
Xmas Tree E~DOFBAA—
Hih: (o2 —XyE#H
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Emergency
Disconnect
_ w Module (EDM)

RMR
Subsea Pump

v

SSBOP & EDM DERBEAA—Y (RMR bFEH T 54 —2X)
H#: Enhanced Drilling #£ 71 ¥ &%+

Emergency Disconnect Module
(EDM)

0 Hydrausic power unit (HPU) © Electric down-fine @ Umbiical termination assembly (UTA)
. Conex . Motion compensator ’ Launch and recovery system (LARS)
© Hydrausic umbiical © Winch © Winch hydraulic power unit

EDM Fif_Ea%{H

H{Bf : AKER SOLUTION #th & a
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10.2 LWRP

WE BT H: D Workover 7 S\ YRS 1 C R &

%72 & Well Control IZfEfl &5,

S\ QYA F1TvE Rt

My

L C. i B2 S Kill Line # B CHEIBAK ZHHNICE > THIET

EDP (Emergency Disconnect Package) & WCP (Well Control Package)(Z & ¥ % & 4v, #i/A3 Drift off <° Drive
off IZ XV & L7-RpIZIX, %5 EDP TEAUIBEL 95 Z L 23 TX %, Riser based Workover Tl 9-5/8”
@ Casing Riser & #%f¢ L . Coiled Tubing %% C Workover % 33~ %, & 7=, Riser less Workover T Lubricator
% H&fe L Wireline C Tools % STHNIZREA LT Workover % Efiti ™5,

YR L&

Riser Base

Main bore 7in

¥

- -
il
Tl
]

jis

v‘!,

' ok
lﬂ g
Al

L
3
Y

D
iy

—y—v

‘ﬂ ““m :

L* 2.

I

—

———

-
- 2

Riser less

H{8% : AKER SOLUTION #-7"LB &t
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10.3 Lubricator

WU Riser Less Light Workover {EZ£/; 72 212 LWRP @ EIZE%E L C., Wireline Tools & V7= {E¥% %
1T 9 B TR CHUHNIE 1 2 3 UiAn . SN OFRRH 25T 5,

1) Tools % PCH |ZHuftiF, Wireline TH FAT,

2) Tools % Lubricator Package (Zffi A9~ %,

3) PCH T Wireline > —/L L7235, Tools ZHHNICKETT 5,
4)  LWRP THUHWEZfill#d %

Wireline

Pressure Control
Head (PCH)

Lubricator Package

Well Control
Package (LWRP)

Hii: A7 —Fy NE#
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10.4 Workover Riser

MBI O Riser Based Light Workover 1EZ£RE72 £12 LWRP & iy B & A2 #5 T, Coiled Tubing % fv 7= Well
Intervention 7EZE55 (28 TIRAKIEER @ return mud OFEEE & LTl 5, Workover Riser & i 1%
Surface Flow Tree % HuffiF, return mud % #iis 1=¢> Mud Gas Separator <°J2 /K LEE R fif (25 <,

o7 Surface Flow Tree

»
-
o— 07 | nrwocen
UL S BURCTIONM SYRTEM
[ax)

d| umaiLicALAND

wocs
07 ALXILARY }7

Hi# : AKER SOLUTION #:-71L-E &kt
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10.5 Riser Less Mud Recovery System (RMR)

B4R Floater U7 & W= EHTHARE N BT, @36 (Top Hole) Z4EHI L C, Well Head %2 X FF9- 572D
Conductor Pipe & Surface Casing Z¥HLHHIZERE T A TIL, HIE Y MENTAH —=° BOP @ Bore % k[R5
7280, FAYP—L BOP i H LW CTHREIN TOILD, ZO%AIT, LT O SRS S,

1) #20/E (Cuttings) CHEHI TR MBESTHNSTO EEE PSS, AR E T BRE R
WL LL IR CETIY, /T = —72 8 TIXZOFDERELH YU HI RSN A HAL TN D,

2) Template Z VW TEEGUHOIREIZ T TITO%E ., VG Template IS EY | oHTHOHRHI
VEED K L7225,

3) AREEIMEE Top Hole i HI T DRRZ YLD 7% 15 EIZHE L 729, shallow water/gas Dt A
ERRAL T ITIETHIENTE2W20 TOFEEFHITA TSI CLE) BREEIEYY)

RMR 1% _FFCREZ R 3 57O BRI FIE T, EI AR D Y% Suction Module 7>HHFJEED Subsea
Pump 123X mud return line £ T FICRETHOTHS,

HUIREI R DHLFEN ~D A (shallow water/gas) 23384 L7-3A 1%, Suction Module 2> Subsea Pump ~®
BT AL D VT AL, Subsea Pump 133 H 15 15975, [RIIC Drill String 2% L CHLHIC Kill Fluid (&
Je/K) Zfe KD flow rate THEAL THLHWNOMEN TS (dynamic kill) ,

{373 Drift off <2 Drive off IZ XV L7-FFIZi. Umbilical, Mud Return Line 7% Subsea Pump 2>HUIBES 115,

Enhanced Drilling #£:1% 2005 €235 RMR % AV 7= Riser Less Drilling O3 —EAZFA4EL . ZHUETHI 450 D Top
Hole $RANZfE L7 EE 0N H D,

F7=. RMR % V7= Top Hole Drilling I floater U2 XV day rate DRV /N O HEHEIEZEM (Boat) TH F i vl HE
THY, GUHRHIR/EZESIFH OF) 10%% (582 Top Hole IEHIESEDAANARL T HZ LN TED,

Hi 8 : Enhanced Drilling #4227
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RMR D EZ 7oy H i 1L LL F D &R0,
1) Suction Module

BUHPOOIREITRAR DR EEFUTE EALHIEDJE (cuttings) Z521F AL, Subsea Pump (23 <, Suction
Module TlZ, return drilling fluid |Z/MEBHEK EHEL TERY, ZOE R DO /KA 2 — ENRFF 9589 Subsea
Pump #i &3 I EI%, Drill String @ Tripping B [RS8 R KN — IR E SN D,

‘\;"

‘m W{@ 3

—

High
Enhanced Drilling #: 7L &%}

2)  Subsea Pump

Suction Module 2>HOIRHIFRARD R & Z U EENAIYIE (cuttings) 2 Mud Return Line £ H TR EIZ
Bk 5, iEIT 0~6,000 litter/min, Cuttings Z4 2 % Discflo Pump Z1{# 945,

asf:iiA
Enhanced Drilling £t 7L &£t
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10.6 Coiled Tubing

S\ QYA F1TvE Rt

My

A NRF 2—E 7 (LLF, CT) 13V —/UEREEOI I AR OIMEN — 72 lE Th D, CT ORI ES
EEDERRIZOUWNT, & 3-1 &K 3-1 1R, CTITHUHAI, BEBEE., EA N Z7 OREEDIH T O I
L ECSCREIEZR I B INDZEME W, Offshore T, fiERIL Riserbased T IN TE=M., FHIr Tl
Riserless T HEN A7 — AL HTETCWD, 728, CTIZAN 7 ZEHSE AL TEAR, [AEEO iR T
FENDTAYTA L LT DL BRSO E R 7 TED BB A EE TS ZENTEL AN AT
bbH, — T, CT MBI HDDT X DO T RRENIESCTAANBENWZEN AT R THD,

CT O FE7p ks (Hi 8 - Drilling Formulas.Com)

HEER4 HERESE 3-1 DL
CcT U — B E B -, Coiled tubing
Power Pack CTEZHMET D720 DA Ru U v 7 {4, Prime mover

Control Cabin

CTO#MER T aryTF—, EERHTY —LD

HIThE,

Control console
* Control cabinPy D%

Injector Head

CTEHFHAITUIAALED . SIHNOEIED,

Hydraulic drive tubing injector

Pressure Control System

7 xba sk u—/Uigs, Primary barrier (Stripper
<°Packer). Secondary barrier (BOP), Tertiary Barrier

(BOP) 7> A%,

Stripper assembly
Well control stack
Pipe ram
Wellhedad valve

CT Reel

CTHD YU —v

Hydraulic operated tubing reel

Coiled tubing %

Hydraulic operated
tubing reel

/ o
Tubing guide
arch

~Counter

77

. Multipart sling

__Hydraulic drive
~ tubing injector

—— Stripper assembly

w-___ Well control

stack

~ Injector

support legs

" Flow tee
"~ Pipe ram

——Wellhead valve
(87
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Helix £ Well intervention vessel T&5 Q4000 (2B NT, 2003 0 5 2013 A2 FE i L7~ Well intervention
VEZEDONRE FTRITTR T, CTZEALIEETIX, BANT 7B 3450 1 250 TBY, st —=7,
B UL TN 10% 2B 2 DB & Ll >TUD,

Q4000 (233175 CT ZAf FHEZEDNER(H L : SPE-168248)

Operation Category # of Operations
Cement plugs 84 32.9%
Wellbore Cleanout 47 18.4%
Fishing 40 15.7%
Milling 26 10.2%
Conveyance 14 5.5%
Perforating 12 4.7%
Open Water Cement Plugs 7 2.7%
Matrix Stimulation f 2.7%
Paraffin / Hydrates 6 2.4%
Fluid Swap 6 2.4%
Logging 3 1.2%
Flowline Cleanout 2 0.8%
Through-tubing gravel pack | 0.4%
Total 255 100.0%

78



5 5 SNy RUVAFATYE HRR JMU
OCEAN

INNOVATION

10.7 ROV

ROV (Remotely Operated Underwater Vehicle) 1%, fift = & ¥ =[REAErTEE S 5 BEAEKIETH 2, ROV I
HBESHIBRIZE D 7 7 R30S d, il « RIRAT AZESR TIL, B O K X 72 Class 111 (Work-Class Vehicle)
WEREND, T, 37— B0 VT EE AT LIZEDE =4 ) 7 ET
&5,

ROV ® 7 < A

757 Wio— (WEATD
LBV150-4 (Teledyne ScaBotix)

Class I
Observation ROVs

Class 11
Observation ROVs
with Payload Option

Class 1
Work-Class Vehicles
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Fil e RIRH AR CHE SN D— 172 ROV % T R ORI 572D A 7L —L7L—2  UAF | HPU
13#aFRC LARS (Launch and Recovery System) &FEIEALD, TMS (Tether Management Systems) (RO HET
t ROV OERME~DBE MR DT2D DU AT L THD, ROV L TMS EFEA LTIRRE T, 7 —~— 2 & Teii
EAHTDT VN =T N ERO T IR RO TS5, £D%, ROV X TMS MBEERLL . TMS 2257
P —EAE I 2Lk B ROE T ~BIE T 5, BT O FIET, ROV X TMS EfEA LR IE Tt L~
NED, A 7L —L7L— 8 TMS OEEGENCI, it £ T TMS & ROV 2MEIVCREIBH k52 L2 RE T 52
EEHEL T, SO R TRy I~y RPRRITHILTWD, 7235, ROV I3k EoF XL —4H o= 7
T —rbEEEND,

HPY Input Power POV Input Power

Umbilical

CONTROL VAN
ulliaLlLlEs

AC Deck Power Cable

Fibeor Opnes Dech Cable

DL Dech Power Cable

— %972 ROV 3 A7 I
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