Deepwater Oil&Gas Development Solution
Subsea Products and SURF
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COOEC Subsea Production System
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B COOEC has formed a complete set of special technical system documents for 1,500+m Subsea engineering, The PLET design on the

side mount, the subsea central manifold for the deepwater belt control system and the subsea umbilical terminal unit (SUTU)

manufacturing testing and installation technology reached the international advanced level.
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Core Subsea Design Business

B Subsea System / Flow Assurance / Subsea Product / Pipeline/Umbilical/Riser
Engineering Service

Overall Field Subsea Development Planning

Concept Design & FEED

Detailed Design Engineering

Fabrication / Manufacture Support

FAT & SIT Activities

Installation, Commissioning, Start-up and Operating Support
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Provide compelete subsea production system solutions for the feasibility study, conceptual design, FEED design,
detail desgin, intergration and SIT, including:

Solutions for intergrated subsea production system engineering

Flow Assurance Analysis (Allying with designing institute)

Trees+Wells Technical Scheme

PLR, PLET, PLEM, Manifolds & Templates

EFL and HFL,Connector Systems

Subsea Control System and Umbilical

Subsea Distribution Systems
Subsea Isolation System (SSIV) and Subsea HIPPS System
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® Subsea System Thermal-Hydraulic Simulations
® Hydrate Prediction, Inhibition, and Remediation
® \Wax & Asphaltene Management

® Slug Prediction and Slug Catcher Sizing

® Subsea Control System Electrical Analysis

® Subsea Control System Hydraulic Analysis

® Subsea Control System Communication Analysis
® Corrosion Control and Material Selection

® Piping Stress Analysis

® Riser Engineering Analysis

® Subsea Structure Analysis

® Foundation Selection and Stability Analysis

® Dynamic Installation Analysis

® Umbilical In-place Stability Analysis

® Umbilical Installation Analysis

® System Cost & Economics Assessment

® Hysys

® Pipeflo

® PVT Sim

® OLGA

® SACS

® ANSYS

® Orcaflex

® DNV Spreadsheet Software
® Fluent

® Autopipe/Caesar Il
® Offpipe

® Pipelay

® Simulation X

® AMEsim

® Solidworks
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ASSEMBLY INTEGRATION TESTING CENTER

Pile Welding

1«

Gantry Processing  Vertical Machining

Automatic bending Cleaning device CNC beveling Pipe beveling
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ASSEMBLY INTEGRATION TESTING CENTER
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COOEC Owns 19 installation vessels in 6 types and 17 Rovs(Work & Observation). The capability of installation is up to 3,000m depth

et S Nl

k’ Lay (3;800ions)

HYSY278 Semi-Barge (DP2, 50,000tons) HYSY229 Launching Barge( 38,500tons)

Vessels

17

ROVs
2l 2
Derrick & Lay Heavy Lifting
7 6
Barge Multi Service Vessel
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Deep water submarine pipeline laying

COOEC has mastered deep water and ultra-deep water S-Lay offshore pipe laying technology, deep water VIV Strake
online installation technology, SCR riser S-Lay pre-laying and tie-back installation technology.

2012

O HYSY201 was o 2012-2013 0 2013-2014 0 2019 0 2020-2021

Liwan 3-1 project PY35-1/35-2 project Lihua 29-1 project Lingshui 17-2 project

completed
O @ ¢ v —% 24 >
: 1 : : :
! . : ! ; :
The first deep-water pipe The f_"St de?pwate-r subsea _ + The first independently + One 12-inch pipe, one 6- + The company has a comprehensive
laying vessel laid the pipeline laying pl'.OjeCt, marlfmg designed deepwater inch pipe, water depth of grasp of deep-water/ultra-
foundation for deep-water the company achieved a major subsea pipeline laying 520-1,120m deepwater subsea pipeline S-Lay
pipe laying technology breakthrough from shallow project technology, and has SCR pre-lay-

water to deep water pipeline

tie-back installation capabilities
laying

Liwan 3-1"
East Manifold
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Pipe structure installation

COOEC has mastered the online installation technology of the deepwater and ultra-deepwater pipe end structure (PLET) S-Lay, the online
three-way structure (ILTA) S-lay installation technology and the J-type installation technology of the side side of the pipe end structure (PLET).

Q| 2 O | 2 O 2019 | © | 20202021
. Liuhua 16-2 project
PY35-1/35-2 project

Liwan 3-1 project Lingshui 17-2 project
prel Liuhua 29-1 project J prel

(o) » * »* ’ >
| | | |
! ! : !
« First in-line tee structure ° Fully mastered the online installation + The J-type installation technology of the ship < Completed online installation of
(ILTA) installation; technology of PLET and ILTA S-Lay, and made side of the PLET has been fully mastered, deepwater mode PLET S-Lay for the first

an important technical breakthrough in the which solves the problem that the large size of time;
field of online installation of subsea pipeline the PLET cannot be S-Lay installed online, and <+ The installation technology and efficiency
structures; expands the operational capability of the of deep-water PLET J-type have reached

HYSY201 ship. the international advanced level.




Subsea Products and SURF CoGEC

C N I N

RIKBIKREETHIR BRI E BRIz DX EEL IR/ =B EIER LS MBPETETUHHIR S AVA= I S L=
Deepwater Pipelay PLET J-mode Installation PLET / ILTA S-lay Installation SCR Pre-Lay SCR Recovery & Hook Up

1,500+m  FKEBEKFEEFH R Deepwater Pipelay

80t BRI EERIFALMIZ%E Integrated PLET J-mode Installation

1.500m DA E BRI/ = IBEIIELT R
! PLET / ILTA S-lay Installation ( Mudmat Max. 110t)

1,500m INEHE EFEIR. [ ENEE SCR Pre-lay Recovery & Hook Up
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AR A MOORING INSTALLATION

Professional T&I service for a wide range of mooring components from suction anchor, pile anchor, drag anchor to large diameter of chain, wire
rope, polyester rope, and large MWA, etc. The company has significant experience in FPSO station keeping and mooring system hook up from
shallow water to ultra deepwater up to 1,500+m.

IR 5, . ERMEAERME. NLE. B, ABMWASERZARFNEUTIRS. ATREEENRR, TRUEHEE
RF&E. FPSORYERR. 1B, RESEIERSS, RS CEBZRZKEERK, KEI1,500KE,

1 g 500 +m Deepest complex mooring system installed 1 ,soo + M FExEaRaREcs
ZOOt Biggest suction anchor installed zuﬂt RARDEEZFEICHE
10 =+ Large FPSO/FPS mooring system hook up completed 10 + XBIFPSO/FPS HHR ST SEHEIRSIER
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KT ZEEaE SUBSEA STRUCTURE INSTALLATION

01  subsea spool KTFRAKE 242t Heaviest subsea manifold installed KBUIKTF&iCEFEICHE

02 Deepwater rigid jumper SFRKTERIEIEES

- 261t Heaviest subsea SSIV installed ABISSIVERIEICR
03 Rigid riser/J-tube 37E/)-tube

04  Subsea manifold structure X FEIC4HS 1,526“‘ Heaviest subsea manifold installed #BFKZEICR

05 Subsea mudmat foundation 7K FBEARERE

18-ill Largest subsea rigid jumper installed %7 T
06 Suction pile foundation MRFIHEEGE 9 gid jJump KEEERRICR

07 STFL/HFL/EFL/OFL etc. £Z3¥H, K& 48-in Largest subsea spool Installed 7K FIMAKESRiEiCH

LH16-12 Manifold Installation LH29-1 Jumper Installation LS17-2 Manifold Installation LS25-1 Suction Anchor Installation LS25-1 Manifold Installation
imiE16-2 EiCRE 29 BiRERE BEK17-2K T EICRSE B2k 251 " HAMR Dt =R BEak25- 1K FEICER®

400+m 700-1,200m 1,500+m 1,500+m 1,500+m
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IKTEFEZRFLEE SPS Installation

Professional technology in subsea production tree T&l, including engineering design, loading, transportation, lifting and installation etc. Track record
of Cameron and FMC SPS installation in 300-1,100+ meters deepwater.

B SEARMIIESLE, AEEMINERFKRIENEERN, FESSFRIEF5ER 7 300-1100K7K5F%, HCameronfIFMCIRERIFEFIAE
RERIRMN SRR DRI, M. Bhish. B EEm. BLLREFTF, AT —E=BrRK P RBNLERARER.

Field LH29-1 Oilfield LH16-2 Oilfield
i iTAE29-1;mMA iffe16-2;HMH

SPS Count. 7 Sets 26 Sets
KTRnRE=E = 26E

Water Depth 520m-1120m 390m-420m
K

Vessel
VENVARER HYSY285 HYSY285, HYSY287

Tree Type No PGB, no Protection Frame PGB + Protection Frame

Fitres FoPGB.  FoBmiEaRd7K T SRIHARS PGB+ 7K TSR HAXS

Supplier
SRR Cameron TPFMC
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SURFZZE SURF Installation

Umbilical T&I Fi45T&l +  The longest laying distance : 39.5km
- BRERiER
+  Max. water depth: 1,500m

«  Dynamic umbilical ENZSBRHISS e g pettery totos
«  Subsea terminal umbilical K TFRIREFGEr4S BARLKR

«  Platform terminal umbilical &R E4

Flexible Pive T&1 #=T&l . liax. di?meter &‘WD (dynamic): 491.8mm 23 420m
P wH BAERSKFLR @D
«  Dynamic riser FIZSYME . ; 12
- Static flexible pipes EFASIRMEELS %ﬁég;ﬁgg E;;a;c)). 531.5mm &1,500m
*  Flexible jumpen\flexible spool FEHEIEE/HKS ) -
Submarine Cable T&l HiZ5T&l «  Longest laying distance (single cable): 55.2km
— EIKIHZICFR (RSREL)
« Cable between platforms &AL - Max. water depth: 1,500m
+  Dynamic cable EfIZSEB4R BXHIEIGE

«  Wind farm cable ;§_ERNEBLS
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Vertical Lay System (VLS)
FEHHRHRGR

Maximum Line Tension: 325t

BRAKES]: 3250

Flex-lay Equipment

FHEERH B BE

1 x 3,000t Carousel
3,000 &R 1E

1x 2,500t Carousel

2,500 5L F1E

1x 350t Real Hub Drive System (RHDS)
350MLREIRGEEE

1 x 100t Tensioner, 1 x 50t Tensioner
100/50MIsK X8R

3 x 15t Tensioner

155K 2836
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Fhifixi8# Pre-commissioning Equipment

Subsea Flooding & Hydrotesting Module (SFHM)
RKIK BB ERR

0

Maximum working depth 3,000m EBRAVEAIKIER3000K .

Maximum testing pressure 700bar BRAIEEI700bar , S
Staged Orifice for stable flooding ZHRBMBLT, FENEERETE : J
4 kinds of chemical injection with total volume of 6m3 WEAFMARFAFIRERSEN, RATE6m3 [

Different ways of data monitoring, recording and wireless transferring ~ ZFHEURICSE. (EER, HELICREUE0R

Deepwater Reel Intervention System

iy, PXBERAK FEERG

Maximum pipeline diameter 3.5-in, maximum length 2,000m BAEIR35", BRAKE2000%
Maximum working pressure 6,900psi BRAT{EESI6900psi

Subsea emergency break-out device R T ESEAES

On top emergency cutting device BoE RIRN SIS

Suitable for deepwater pipeline pre-commissioning operation ERTFRKEEEEREIIKTRIBEHFL
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KR 5iEiZ$F Pre-commissioning & Commissioning

The largest pre-commissioning and commissioning
contractor and the pre-commissioning contractor for
most of pipeline projects in China. We are also the
only contractor for deep water pipeline pre-
commissioning and SPS commissioning.

The company independently developed the first set
of Subsea Flooding & Hydrotesting Module (SFHM)
and Large Bore Coil Tubing Unit specifically
designed for deepwater pipeline pre-commissioning.

Pipeline Pre-commissioning ;8 &7iifdiz

AR P ERAEK T HEXAEIN S L
RFBAE, EiBEEKEORERERRILK
TERATI AR IR L,

RNEABEMATEREETHHFRK (3000KK
RR) EEFTEIMIRITAIK T IUE IR ER
(SFHM) FOXAREERT, ABEEFMRKX
EEFANAK TR ERAIRTT, BIER
WL TAE,

« Flooding, cleaning, gauging & hydrostatic testing 3¥/K. Be. MRIARKERE
« Dewatering, Glycol swabbing, drying and conditioning HEZK. Z2_Egi3%. Fig

» Nitrogen purging and packing ESIBHNETF

Umbilical Pre-commissioning BFE4Tiiit

« Hydraulic flushing and testing J&/EHiE 52 ML,
« Electrical testing Bz
« Fibre optic testing J¢£FRML,

SPS Commiissioning K T4~ R iR

« System Commissioning RABESTE,
+ Methanol replacement EREZE#E
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KT8 A ROV

17 Deepwater ROV

2 x Observation Class MZ24R

* Seaeye Panther Plus (50HP 1,000m)
2 x Work Class T{EZ

* Venom (100HP 1,000m)
* Quark (75HP 1,000m)

13 x Heavy Work Class ET{E%

* 2 x Quantum Series (150HP 1,000m)
* 2 x Quantum Series (150HP 3,000m)
* 3 x Quantum MKII Series (200HP 3,000m)
» 2 x HD Series (150HP 3,000m)
* 2 x UHD Series (200HP 3,000m)
2 x TXLX Series (150HP 3,000m)
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Air Diving System ESHEKER

5 x conventional suit; 3 x Hot Water Suit EMESEKRESE, FKRERFBE
4 sets of IMCA certified equipment IMCABIKEGFIE

1x Wet Bell FUE

Diving Team &K REIPA
40+ ADCI/CCS certified divers ADCI/CCSINIER T WEKR40RA

300m Saturation Diving System 300K{AF0iEKESR

Diving bell for up to 3 persons SNBKHEE

Maximum diving depth of 300m BRART/EKIFE300K

DNV GL class DNV GLZ%

Living chamber for up to 12 persons BN ARIEEX
Self-launch ultra-high pressure evacuation system BaEsiiEEEREHERE S

Equipped with self-propelled high-pressure lifeboat e BEMmleERHAR
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Liuhua29-1 Deepwater Gas Field Development Project

Client: CNOOC / Husky

Location: South China Sea

Water Depth: 750-1,200m

Schedule: 2018-2020

Scope of work:

« 7 x Subsea Production Tree, 1 x 12" gas pipeline (27.1km),
1x 6" MEG pipeline (38.5km)

« 2x7" flexible pipeline (3.3km & 1.6km), 1 x main umbilical
(38.5km), 2 x umbilical (3.3km & 1.6km)

« 1 x 200t manifold, 1 x 175t suction pile, 4 x PLETs

« 4 xspool, 5x7" flexible jumper, 1x5.5" MEG jumper

« 22 x EFL, 9 x MEG flying lead, 9 x HFL, 4 x fiber flying lead

Challenges:

® Internal corrosion control for the elevated temperature
section;

® Route selection with local adjustment in rough areas;

® Reduction of pipelay tension in the deep-water section,
especially during PLET installation.
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Deep Sea No.1 (Lingshui 17-2 Project)

Client: CNOOC

Location: South China Sea
Water Depth: 1,500m
SOW:

« SEMI: Hull + Topside

« 224km subsea pipelines

« 4 x manifolds, 25 x PLETs, 28 x jumpers

« 68.6km umbilical cables, 17.8km flexible pipelines and etc.

Major Challenges:

e Critical fatigue damage for SCRs

e Two keel-haul SCRs installation plan for personal safty
consideration

e Floater offset induced large riser bottom tension and flowline
movement

e SCRs pull-in design considering riser from multi-direction

Highlight

e Fatigue improvement solution: upset ends, pipe sorting etc

o Different types of holdback systems to mitigate excessive
flowline movement

e An integrated pull-in system for SCRs tie-back

e A comprehensive technical team including global system,
analysis, interface, hardware delivered and field situation
evaluation.
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Field Well Tie-in
Mahar 2 New Riser

Control

New Umbilical
(Shared with Mya-S)

SHWE Project Phase 4 Development (FEED)

POSCO

e 1 New Riser SHS SDU

Client: INTERNATIONAL S MyaN New Urnbilial
. s 1 Manifold | (Shared with Mahar)
Location: Bay of Bengal Myanmar Water Depth: 110-1,050m
New Flowiins|

Scope of work:
® Three (3) in-field flowline tie back to existing platform and subsea structure,

includes:

One (1) 12°x 35km (Mahar — SHP)
One (1) 10°x 7km (SES — SHP)
One (1) 8" x 11km (MSS — MNS)

® Three (3) main umbiicals for control and chenical injection, includes;
One (1) 23km (SHP — MSS)
One (1) 23km (MSS — Mahar)
One (1) 9.5km (SHS — SES)

® Four (4) well jumpers and thirteen (13) tie-in spools for connecting X-
trees/manifolds/flowlines and risers.

Highlights and Challenges:

New Umbilical

- Flowline: 7km
- Umbilical: 16km
-WD: 110m

- Flowline: 11km
- Umbilical: 38km
-WD: 775m

® Flowline’s route cross the escarpment, the route selection to avoid potential

- Flowline: 35km
- Umbilical 18km
A - WD: 1,050m

geohazards, like faults, instability slope and anomalous soil conditions;
® |nstallation plan of Ladder-back risers (configuration with two risers

with130m of length connected by guides to a central spine);
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Empower the Future with Excellent Engineering
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