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1.2 System Overview

The Dalia field is located in Block 17 offshore of the “Republica Popular de
Angola”. The field is approximately 230 km offshore at a water depth of between
1200 m to 1400 m, and covers an area of approximately 230 km?.

The Dalia subsea production and injection system consists of several subsea
stations with flowlines and umbilicals connecting the stations to a process facility
as indicated on the figure refer section 2.2.

The Subsea Station is defined to include the following systems:

* Wellhead System

* X-Mas Tree System including the work-over system

* Subsea Production Control System including topside equipment
« Tie-in System

« Structures (including manifolds)

The production wells are clustered around nine manifolds, with each manifold
supporting up to six wells. The manifolds are tied back to the FPSO by 4 dual
production flowlines, and are arranged in a daisy chain fashion.

The Water and Gas injection wells are daisy chained along four water and two
gas injection flowlines.

The Dalia field development is defined within the Top Assembly, whereby the
initial field development is to consist of 67 wells and nine manifolds tied back to
an FPSO (34 production wells, 30 water injection wells and 3 gas injection wells).

The maximum development case is for 101 wells (52 production wells, 46 water
injection wells and 3 gas injection wells).

1.2.1 General Design Parameters

Water depth at location is maximum 1400 m. The depth rating for specific KOP
equipment designed and qualified for Dalia is minimum 1500 m.

Design Pressures

System Design Pressure |Comments
Wellhead System 690 bar, 10.000 psi
. |Applicable parts of the Xmas Tree System
XT System 345 bar, 5.000 psi are rated to SCSSV design pressure.
Manifold System 345 bar, 5.000 psi
Hydraulic System
LP 228 bar, 3.300 psi
HP 759 bar, 11.000 psi
Scale & corrosion Inhibitor 345 bar, 5.000 psi
Service 345 bar, 5.000 psi

Hydraulic Analysis/Design Data
System Hydraulic Analysis: 39-KC0141-18 / AO32-2-101-020-NK-12-TN-100

Electrical Power and Signal Analysis/Design Data
SPCS, System Power & Signal Analysis: 39-KC0101-21 / AO32-2-101-020-NK-12-TN-101



1.3 Dalia Subsea Production System lllustration




1.4 Dalia Water Injection lllustration

Umbilical

/ 48 WI Spool
/ / WI/Xmas Tree
@«

Electrical Flying Leads

Ruasgniscton Ling Hydraulic Flying Leads




Dalia Field Layout and Subsea System
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Drawing: 12-NS1400-00 / AO32
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Production Cluster Layouts

1.6
Manifold ME 3011

Drawing: AO32-4-201-000-00-20-DW-025 and AO32-4-201-000-00-20-DW-026
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Manifold ME 3012

Drawing: AO32-4-201-000-00-20-DW-027 and AO32-4-201-000-00-20-DW-028
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Manifold ME 3021
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Drawing: AO32-4-201-000-00-20-DW-029 and AO32-4-201-000-
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Manifold ME 3022

Drawing: AO32-4-201-000-00-20-DW-031 and AO32-4-201-000-00-20-DW-032
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Manifold ME 3031

Drawing: AO32-4-201-000-00-20-DW-033 and AO32-4-201-000-00-20-DW-034
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Manifold ME 3032

Drawing: A032»4-201-OOO-OO-ZO-DW—OBS and AO32-4-201-000-00-20-DW-036
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Manifold ME 3041

4-201-000-00-20-DW-037 and AO32-4-201-000-00-20-DW-038

Drawing: AO32:
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Manifold ME 3042

20-DW-039 and AO32-4-201-000-00-20-DW-040

Drawing: AO32-4-201-000-00-;
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Manifold ME 3043

-00-20-DW-041 and AO32-4-201-000-00-20-DW-042

Drawing: AO32-4-201-000
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1.7 Production and Northern Gas Injection
Drawing: 12-NS1400-01 / AO32-2-100-000-00-03-DA-002
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1.8 Water Injection and Southern Gas Injection

Drawing: 12-NS1400-02 / AO32-2-100-000-00-03-DA-003
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1.9 Main Deliverables

For a detailed listing of all deliverables (excluding options) reference is made to
Dalia SPS Master Equipment List AO32-2-100-000-00-03-LX-001/10-NS0034-02.

Work Package Description Top-Assembly Drawing
WP06 Subsea Foundation Bottom Structure
Structures Manifold Module AO32-2-100-300-ME-06-DM-
Pigging Loop Module 007 / 11-NS-0202-00
WPO7 Wellhead Light Architecture Wellhead AO032-2-100-000-LO-09-LZ-001
System Heavy Architecture Wellhead |/ 10-NS0035-00
Running Tools and Ancillary
Equipment AO32-2-100-000-LO-09-LZ-002
/ 10-NS0036-00
WPO08 Guide Guide Base Water Injection A032-2-100-000-ME-09-DZ-002
Bases Guide Base Gas Injection / 11-NS0197-00
Guide Base Production
Running Tools AO32-2-100-000-LM-09-LZ-001
/ 10-NS0033-00
WPO09 X-Mas Production XT
Tree System Gas Injection XT
Water Injection XT AO32-2-100-000-LM-09-LZ-001
Tubing Hanger /10-NS0033-00
Tree Running Tools
WP10 Workover Workover Control System AO32-2-100-012-NM-10-DK-
System Workover/Completion Riser 019/ 10-NE0002-00
Components
Auxiliary Equipment AO32-2-100-000-LN-10-DK-001

/10-NEO003-00
AO32-2-100-012-NM-10-DK-
065 / 10-NE0004-00

WP11 Well Production Well Jumper AO32-2-100-014-LT-11-DL-001
Jumper / 32-NT2005-00

AO032-2-100-014-LT-11-DL-002
/ 32-NT2005-01

WP12 Production | Top Side Located Control

Control System System
X-Mas tree located SPCS
equipment
Manifold located SPCS AO032-2-101-020-NK-12-DN-
equipment 100 / 10-KC0012-00

Electrical flying leads
Hydraulic flying leads
SPSC Test equipment

WP13 Tie-In Set of Tie-In Tools
Equipment Connectors with seal assy
Inboard and Outboard Hubs
Pressure Caps AO32-2-100-014-LT-13-DK-017
Hydrostatic Pressure Caps / 32-NT2000-00

Porches
Test Caps

WP14 ROV Tools | Remote Operated Tools
ROV Tools

Jumper Deployment Skid AO32-2-100-000-LS-14-DK -
Fluid Sampling Unit 001/ 10-NT0008-00
Multipurpose Basket




1.10

Functional Location (Tag N°) Summary
Content sheet & Symbols - Drawing: AO32-1-018-000-00-00-NW-003 (Sheet 1 & 2/12)

Contents

Sheet | Sheet Title

1 | Title page

2 |Contents & symbols

3 | Codification principles & typicals

4 | Well designation cross-references

5 |FPSO/Riser interfaces

6 | Production loop 301

7 | Production loops 302 & 303: schematic
7A | Production loops 302 & 303: data

8 | Production loop 304

9 | Gas inj branch 571 & Water inj branch 761
10 | Water injection branch 762

11 | Waterinjection branches 763 & 764

12 | Gas injection branch 572

B Production manifolds Dalia subsea Layout

[ ] Water injection well heads Based on Model 3
o154000] B Gas injection well heads

ME3032
firanch 561
‘WI Branch 762
9152000
WI Branch 763
9150000
9148000
Wi Branch 761
9146000
9144000
136000 138000 140000 142000 144000 146000 148000

150000

Flowline, Riser & Xmas tree

Manifold, Valves, Umbilical, Links (electrical & hydraulic)
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FL g Accro FL i Accro
code Description nym Symbol code Description nym Symbol
LQ | Flexible Riser IPB ME | Production manifold 6 5
LA |Riser to FPSO (‘ D
Graylok connector
LT | Riser/flowline @
LD | Production Flowline PIP
i LJ | Pressure cal
W F\ow'llne‘ end FLET P
termination
; Production
LT Flowline spool Water inj [m}
connector e injection [m] LJ | Protective cap
LA | Seal-plate +
LB Ball Valve : ROV &
| | hydraulically operated
LB Ball Valve
" | | ROV operated
Production
LV | fiowline spool L | Gate Valve
- _ ROV operated
LV | Pigging loop PLM [ \ LX | Umbilical
i ine Water Umbilical connector
LD | Injection Flowline Gas LA Seal-plate E
Umbilical o o
LU | In-line tee ILT LY termination head UTH t #3 * A
Umbilical hang-off
" " —e— LY head %D
LQ | Injection Riser
—~— Ly | Subsea sou Sbu sou
distribution unit
Subsea umbilical
LY | termination suT PN
Electrical flying lead
LR (Injection XT) EFL
DG | Pig trap H:> Hydraulic flying lead
LR (Injection XT) HFL
Well Production | PWJ Pre-installed
LV | Water injection (\WIW.J| LR | Electrical flying lead o
mper ~
Jump Gas injection |G\ S (Manifolds only) -
Production | PXT Electrical flying leads _
LR | (Manifolds to Prod XT)| F/- -
LM | Xmas tree Water injection [WIXT]| ®
UNISUP battery limit: | |
Gas injection | GIXT SPS / UFL
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Codification principles & Typicals - Drawing: AO32-1-018-000-00-00-NW-003 (Sheet 3/12)

. - Accro msm(sum.oml . i Accro TAGN‘(FunctlonaI
|Equipment Description oo |Looution [Equipment Description o |Locatio
Typical Production Xmas Tree : Manifold ME-301-1 Production Loop .
0116 ‘ [Grouped by UNISUP level & Values Imtyp«cals Grouped by UNISUP level 4 Values fortypl:a!s
(@)% 2-LA-301-16-A 14 2-LA-301-15- = - _
Sibsea control modulE §§§&‘§EJ}§ O meaTD |Jef 2 otsat |UFL - Production Loop 301 DAL/UFLIEXTIEWELL _|SPS - Production [DAL/SPS /EXT/EWELL
. POV 30716 3|2 2-vz0r-t6- 1~ | X2 Riser upper connector [+LT-301-0-LA [Manifold 2-ME-301-1
2[2 2- L7 -301- 16- SE ible Riser - 1030111
2-FT__-301-16 =[5 21301168 [0 | 5 g el assigned Flexivle Riser - IPB IPB_ 41030111 [Manifold foundation & bottom structure FBS |2MH-301-1
e Sz amas s g 2.1V-301-1- Riser lower connector 411301018
2-CTv-301-16 LR 301 16A Manifold control module MCM [2-MCM-301-1
2-51UP-301-16 2-1R-301-16-8 =) Production Fiowiine PIP_|+1D3011L (or R)
2 maccotts Tttt . riowine End Temination FLET |40W-3014-1L or 1) [Mn01d control module junction plate MQC [2-MQCM-301-1
RO - 2-LA-301-1-20A “301- Umbilical Pressure cay 21030124
2 Fo o011 g2 o |[o]g2-aoniad ~ 2-LA-301-1-2RA Production Flowine Spool |4-LV-301-1-1L (or 1R) P
2-UWPP-301-16 Tl 2-tT-a0r-12-A [ | [T[22-LT-301-11-4 2-LM-301-16 Flowiine spool connector 2LT-301-1-1LA (or 1RA _|Production hub pressure cap 2-LJ-301-12-A
§ D‘g;zg?* "65 =35 =35 |seal-plate Flowline connector 2-LA-301-1-1LA (or 1RA  [Pigging loop PLM [2-Lv-301-2-P
2R 0ec |22 =z (X3 (Umbilical (Production) #3011 Production Well jumper PWJ [2LV-301-16
EFL; FCMio SCM 2R 3vte0 || 2R =i Umbilcal hang-off head l41v-3010
[ Well jumper connector 217-301-16-A
[Umbilical termination head UTH|2-LY-301-1-A Seal-plate production well connectors. 2-LA-301-16-A
Manlfole foundation & stucre 2 M 0T [Seal-plate : umbilical termination head 21A3011A Froinetaiied soctioal fyingoad
Manifold control module (MG 2.MOM-301-1 rossuro cap for L130124 ) A LR-301-1-A (suff
junction piate -MQCM-301- e ctie i)
tree PXT_[2-M-301-16
4-LY-301-0- injection riser 410761
jecton e 10761 Subsea Control Module SCM |2:5CM-301-16
- LX-301-1- 2.LY-301-1-L on i LD
— An e Too T leuTees Fiow Control Module FCM [2-FCM-301-16
iser nterfaceS, || = o = = = ==
o n ot 11t - Ly-301-1-8 Flowine End Termination (Gas only) FLET [+-Lw-572:01 Multiphase Flowmeter MFM [2-FT-301-16
2.LT-301-1-1LB ) Li ;‘;"3‘”“'[‘5'5 Flowiine End Termination/integrated Tee | FLET |4-LWLU-763-10 [Sand detector 2-qT-301-16
LT -301-1-1LA [subsea pig-ra |+DG-76101 CITV-301-
AT B0 5T AT A2 . 2-LT-301-1-1LB pig-trap [Chemical injection throttle valve cimv |2.Cimv-301-16
4-1Q-301-1-L D011l | | [Umbiical (injection) [4L6761-1 [Downhole Interface Unit (Production) DIU_|2-DIUP-301-16
Umbilical hangoff head 4-LY-761-00 [xmas tree cross-over plate cover [21acc301-16
w11 [Subsea distribution unit SDU |4Lv-76105
[xmas tree junction plate cover INo functional location
FPSO ket ierace! [Subsea Termination Unit STU_|aLv-672-10
— Orifice Stab T0s [2-RO-301-16
I — \ 4-LV-301-1-1R = GAS for Gas Injection riice Stat
4103011 R LD-301-1-R  4-LW-301-1-1L wel Equipment [Tubing hanger (Production) TH_[2-THP-301-16
4-17-301-0-1R 4-17-301-0-2R 2;%;3‘7310;"“& [Upper Wireline plug (Production) UWP [2-UWPP-301-16
Lower Wireline plug (Production) LWP [24wPP-301-16
MNoto 1 {for Pro [Debris cap (Production) 2-DcP-301-16
Water Injection Branch Gas Injection Branch Precsialed cleirical fyng Teads o Fiying lead- electrical
J -LD-763-02- 4-DA-763-01- J have suffixes as below e EFL [2-LR-301-12-A (suffix A and B)
manifold-xmas-tree
LT 751 02 4-10.-763-05- A UTHto MCM .
B UTHto MCM Electrical Fiying lead : SCM-DIUP EFL [24R30112.C
C UTHto UTH Y 30112
S Ui om Electrical Fiying lead : SCM-FCM EFL [24R30112D
o 78058 E UTHtoMCM [SPS - Injection | DAL/SPSIWAT IWELL
763 - PR Green toxtin Ishes above show changes [Fiying lead (injection-electrical) EFL [2LR-761-05A (and B)
4-LT763-01- between Rev E & R Fiying lead (injection-hydraulic) HFL [2R-761-05H
4-LV-763-05-

Electrical Fiying lead: SCM-DIU(G or W) EFL [2LR-76105-C
2.LT-763-05-8 lJunction plate protective cap No functional location
2-LA-763-05-8 ALTST20N | A-LT-572-02- 4-LU-672-05- 41057210 4-LW-572-15- Note: FLET for Gi Line 571 injection well jumper W~ [4-Lv-761-05
2-LM-763-05- AMIDST2-01 4-10-572-02- 4-1D-572-03- as per Wi Lines injection well jumper connector 217-761-05A

| | | Seal-pate injection well connectors 21A761-05A
2-1LR-763-05-A \O L f f f Injection hub HP protective cap [2-L0-761-05-A
2-LR-763-05.8
\;’ O—2. 1R -763-05-H -LQ-572- - 4-1B -572-05- LB-572-10- 4-DA-572-01- [Xmas tree (Water Injection) WIXT [2-LM-761-05
[ 2IA-572.05A @02 LA-572-10-A 4-18.-572-01- [xmas tree (Gas Injection) GIXT [2-LM-571-05
2-1T-572-05A | gb——2-LJ-572-10-A [Subsea control module (injection) SCM |2-SCM-671-05
B-IX-753-05 4-LX-763-10- -LV-572-05- Flow control module (injection) FCM |2-FCM-571-05
SDU spu 2-LT-572-05-8 =i T [Methanol injection throttie valve MITV [2-miTv-571-05
-572.05. as Injection Xmas Tree :
LA-5T2-15-8 ! [Downhole Interface Unit (Gas injection) DIU_[2-DIUG-571-05
LY -763-00- LY 783-10- 2-LM-572-05- LM-572-05
@ LV 76305 LR-572-05-HE 2-SCM-572-05 [Downhole Interface Unit (Water injection) DU [2-DIUW-761-05
o 2.FOM-572.05
2-LR-572-05-A [Tubing hanger (Gas) TH [2-THG571-05
Water Injection Xmas Tree DIRETZ5E L 417 -572-05-H 2-MITV-572-05
2. DIUG -672.05 THW-
LM.763.05 ~3 o [Tubing hanger (Water) TH [2-THW-761-05
a2 sou-763-05 P 2 872,05 | |Upper Wirein plug (Gas) UWP [2UWPG-57105
2-DIUW-763- / i 2.LWpG 572,08 | |Upper Wireline plug (Water) UWP [2-UWPW-761-05
funci fon) 2.5CG-572-0
e e e Sbu sbu 2-0CG-572-05 | [Fower Wireline piug (Gas) WP [2LWPG 57105
2-UWPW-763-05 761
2-Upw-763.05 Oty osra0s. O Ly 7210 Lower Wireline plug (Water) LWP [2AwPw-761-05
2-00W-763-05 Debris cap (Gas) DC [2-0CG571-05
2R 76305 C
Debris cap (Water) DC |2.DCW-761-05




Well designation cross-references - Drawing: AO32-1-018-000-00-00-NW-003 (Sheet 4/12)

Sorted by Reservoir Reference

Production Well References

Sorted by Functional Location

Production Well References

Sorted by Reservoir Reference
Injection Well References

Sorted by Functional Locati

Injection Well References

X tree Date in Xmas tree Date in Reservoir Xmas tree Date in Reservoir Xmas tree
Reservoir Functional Operation Reservoir Functienal Qperation Department Functional  Operation | |Department
Drilling | Location ___Manifold _Slot _ (Planned) Location _ Manifold _ Slot  {Planned) (Water) Drilling Location _ {Planned) (Waten) Drilling Location | (Planned)
D1PO1 [W-30324 | ME3032 | 4 DIP1D [M301-11 | ME3011 | 1 D1 LM 76265 D26 LM7E1.05
DIP02 LW-30322 | ME-3032 | 2 Nat assigned ME-3011 | 2
DiPO3 LW-30321 | ME3032 1 DIP0  DAL701-P | LM30143 | ME3D14 | 3 MSU oz L 752-35 Dawaz Lm-761-07
D1F04 LW-30222 | ME3022 | 2 D1F08 LW-301-14 | ME3011 | 4 DTS Li-762-30 D2M3 { LM761-10
DIFO5  DAL7041P | LM-30225  ME022 5 MSU D2PDA | DAL7022F | LM-3D1-15  MES011 5 MSU DIWO3B Lh-762-40 D2WOB DAL 711-2Wi  LM-781-15 BSU
DIPDE | DAL712-1P| LM30221  ME3022 1 MSU D5PO1 LM30116  ME3011 B D14 Lit-762-25 D207 Lht-761-20
DIFO7  DAL703-1P | LM-30212 | ME3021 | 2 MSU D2F08 LW30121 | ME3012 | 1 D105 Li-762-20 [SRRCE] Lhi-761-25 BSU
D1PO8 LW-301-14 | ME3011 | 4 D2P09 LM30122 | MES012 | 2 D1WDE LM762-10 DIW10 LM-761-30
DIP0  DAL701-1P| LM-301-13 | ME3011 | 3 MSU Nt assigned ME-3012 | 3 DIWO7 DAL 7091 LI7E2-05 85U D1WOS LM-761-35
DIP10 LW-301-11 | ME-3011 1 DIP12 LW-301-24 | ME-301-2 | 4
D1P11 LM30125  ME3012 | 5 WSU DiP1 LM30125  WE3012 | 5 WSU g}mg tm;gl gg 550 gg%i tm’;g}’jg
DIP12 LW-30124  ME301-2 4 D2PO7 LW301-26  ME301-2 | 6 SIS . mrols
D2P01 LW-303-14 | ME3031 | 4 ot assigned ME3021 | 1 D110 Lit-761-30 DIWO7 DAL TOS-1Wi| LM-7E2-05 BSU
D2P03 LW-304-15  ME3041 & MSU DIPO7  DAL703-1P | LM30213 | ME3021 | 2 MU D2wWi1 Li-762-15 D105 Lht-762-10
D2F04  DAL7022F | LM-301-15  ME3011 | 6 = Nat assigned ME-3021 | 3 D2wWo2 Liv-764-05 D201 LM-762-15
D2P0S LW-304-12 | ME-3041 2 Nt assigned ME-3021 | 4 D2W03 LM-761-10 DIWV5 LM-762-20
carer YETE T i e panms LWEI0S (oot BSL) Jo| D1WO4 7
D2P08 Lh301-21 | ME3012 | 1 DIPOE | DAL712-1P | LW-30221 | MEa022 | 1 IE] D25 LM-761-05 D103 L7230
0oP09 (Ma0122  ME3D12 | 2 D1PD4 (M3 ME3022 2 D2wa7 Li-761.20 DIV02 LM-762-35
D3PO1 LM30325  ME3032 5 Mot assigned ME3022 3 D2W03 DAL 711-2Wi  LM-7E1-15 BsU D1WO3E LhA-762-40
D3P02 LW-30323  ME3032 3 Nt assigned ME-3022 | 4 [ Li-762-45 D01 Lhi-762-45
D3F0a LW-303-15  ME3031 | & DIFDS  DAL704-1F | LM30225  ME3022 | & =] e Lh-762-60 D2 LM-762-50
D3P0S  DAL7OB-3P | LM-30312 | ME-3031 | 2 MSU Nt assigned ME-3022 | B eI LM 76315 85U D101 LM7E2.55
53535 mggié mgggi; S ND‘DZ?&%”Ed DAL706-3F | LM-303-12 mgggg} ; WS D3woe Lhd-763-20 D2hos LM7B305
03P03 LM-304-14  ME-3041 4 D3PD6 LM-303-13  WE-3031 3 D37 LM-761.07 D303 LM-763-10
RS (30422 WEAAD | 2 TPnt (M303-14  WES031 | 4 Dawg Lht-7E3-10 L3405 LM-7E3-15 ESU
D3IP10 LW-304-11 | ME-3041 1 MSU D3P04 LW-30315 | ME-3031 | 5 DAWD1 DAL 713-4i  LI-764-35 B3y D3IW0E L-763-20
D4FO1 DAL707-4P | LM-30435  ME3043 | 5 MSU hlot assigned ME-3031 | B DAWOZ DAL FA0-4Wi  LH764-25 BSU D22 LM-764-05
DIPO2  DAL70B-4P | LM-30432  ME3043 | 2 MSU DIFO3 [W30521 | ME3032 1 DawWN3 LM-764-30 D405 LM-764-15
D4PO3 LW-30431 | ME-3043 1 DIPO2 LM-30522 | ME-303.2 | 2 Dawnd LM 764-20 DAWD4 LM-764-20
D4P04 Lv-30434  ME3043 4 D3P02 LM-30323 | ME3032 | 3 DS k7R 15 DAMI2 DAL 704 LMTEL5 BaU
D4POS LW-30436  ME3043 6 DIFO1 LWM30324  ME3032 4 DEWT LM76145 D403 CMTELAD
D4POB LW-30423  ME-3042 3 D3FO1 LM-30325 | ME3032 | 5 ,
DEPO1 LM-301-16 | ME3011 | 6 Nt assigned ME-3032 | B DEW02 Li-761-40 D4WO1 (DAL 713-4WWi|  LM-7E4-35 BSU
DsPO2 LW-302-16 | ME-3021 | 6 D3P0 LW-304-11 | ME-3041 1 MSU
D2P05 Li-304-12  ME-3041 2 Reservoir Reservoir
MSU = Manifold Start-up date D2F0B LM30413  ME3041 3 Gas Gas
D308 LM304-14 | ME.3041 | 4 DI1G01  DAL7051Gi  LWHE72-05 BSU D3G08 LM-571-05 BSU
Nme;?;”E . IMI0IS | METDML S MRS D1G02 LW-571-10 D1602 LML571-10
Not assigned WESDI2 1 D3G0s Lh-571-05 D1G01 DAL 705-1Gi|  LM-572-05
D3P03 LM-30422 | ME3D42 | 2
D4FOE LW30423 | ME3042 | 3
Nt assigned ME-3042 | 4
Not assigned ME-3042 | 5§
D3P07 LM0426  WE-3042 B BSU = Branch Start-up
D403 [M30431 | ME3043 | 1
D4PO0Z  DAL7OB-4P | LM304-32  ME3043 2 LEDS] MSU = Manifold Start-up
Not assigned ME-3043 | 3
D4P04 LM-30434  ME3043 4
D4PO1  DAL707-4F | LM30435  ME3043 | 6 MSsU
D405 LM-30435  ME3043 | 6

27
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FPSO / Riser Interfaces - Drawing: AO32-1-018-000-00-00-NW-003 (Sheet 5/12)

IPB Riser heating SLD
'AO32-8-400-120-00-00-DP-056

Control Schematic Cross
References

P&ID Cross Reference

Piping Isometrics
or Umbilical Services

FPSO Riser Manifold

Pipi

ng fluid codes

AM
Xc
XD
XX
NH
NG

Methanol

Biocide

De-emusifier

Scale & corrosion inhibitor (blend)
Crude oil

Raw natural gas

Typical for all Production Loop:

A032-6-400-304-00-00-DA-140

NH-6-30405-F710 Sheet 8

a0 Production Loop : 304L

A032-6-400-361-00-00-DA-142

Hyd.Oil: AM: XC: XD: XX: Spare

POV

Electrical Sheet 8

A032-2-101-020-NK-12-DN-101 Sht 1 }—‘

AO32-6-400-304-00-00-DA-141

J2NH-6-30415-£710 Production Loop : 304R Sheet 8

-NG-6-56434-F5136

AO32-6-400-361-00-00-DA-143

Hyd.Oil: AM: XC: XD: XX: Spare

Sheet 8

Electrical

A032-2-101-020-NK-12-DN-101 Sht 1

AAO32-6-400-760-00-00-DA-170

10"-TW-6-76401-F513

Sheet 11

A032-6-400-760-00-00-DA-170

Hyd.Oil: 5 x Spare
ctrical

Elo Sheet 11

101-020-NK-12-DN-101 Sht 4 }—1

/A032-6-400-760-00-00-DA-170

10"-TW-6-76101-F513

/AO32-6-400-760-00-00-DA-170

Hyd.Oil: AM: 4 x Spare Water & Gas Injection Umbilical : LX:
Electrical 761

A032-2-101-020-NK-12-DN-101 Sht 3 }—1

'A032-6-400-560-00-00-DA-180

12"-NG-6-56101-G513S

Gas Injection Branch : 571

A032-6-400-301-00-00-DA-110

12"-NH-6-30105-F710
N

G-6-56130-F5136 Production Loop : 301L

A032-6-400-361-00-00-DA-112

Hyd.Oil: AM: XC: XD: XX: Spare
Electrical

A032-2-101-020-NK-12-DN-101 Sht 2

A032-6-400-301-00-00-DA-111

12"-NH-6-30115-F710

1NG-6-56134.F5136 Production Loop : 301R

A032-6-400-760-00-00-DA-170

10"-TW-6-76201-F513

A032-6-400-760-00-00-DA-170

Hyd.Oil: 5 x Spare

Electrical Sheet 10

A032-2-101-020-NK-12-DN-101 Sht 3

A032-6-400-302-00-00-DA-120

-6-30205-F710

12"-NH.- "
A NG5 56230-F5138 Production Looj

A032-6-400-361-00-00-DA-122

Hyd.Oil: AM: XC: XD: XX: Spare Sheet 7
Electrical

Production & Gas Inj Umbilical : LX-
302

A032-2-101-020-NK-12-DN-101 Sht 2

/A032-6-400-302-00-00-DA-121

12"-NH-6-30215-F710

4"-NG: 4-F5136 Sheet 7

Production Loop : 302R

/A032-6-400-560-00-00-DA-180

Gas Injection Branch : 572

P e PSS VN e Ve WFe N e Ve WS

12"-NG-6-56201-G5135

/A032-6-400-303-00-00-DA-130

Production Looj 03L.

-l -5623:
12"-NH-6-30305-F710
-NG-6-56330-F5136

A032-6-400-361-00-00-DA-132

Hyd.Oil: AM: XC: XD: XX: Spare Production & Gas Inj Umbi
Electrical 303

A032-2-101-020-NK-12-DN-101 Sht 2 }—1

AA032-6-400-303-00-00-DA-131

12"-NH-6-30315-F710

Jriviesiunise Production Loop :

'A032-6-400-760-00-00-DA-170

10"-TW-6-76301-F513

AA032-6-400-760-00-00-DA-170

A032-2-101-020-NK-12-DN-101 Sht 4

Hyd.Oil: 5 x Spare
Electrical




Production Loop 301 - Drawing: AO32-1-018-000-00-00-NW-003 (Sheet 6/12)

Manifold ME-301-1

©|4 2-LA-301-16-Af mﬁZ-LA-301-15A+
T|€ 2 Laotteal 3 |[T[E 27301158
3|2 3|2 2-Lv-301-15- 1~
<[5 |5 2-LT-301-158 (] Detalled [ayout &l maniold: Detaled Fayout al manifold:
32 28 2120115 AOI2-4-201-000.00-20-DW-025 / 026 A0324.201.000.00-20.DW-027 /028
2.[R-301-15-A WanTold P&ID: ‘Manifold PEID
2-[R-301-15-B =] AO32-2-100-300-ME-06-DA-002 (Hold) A032:2-100-300-ME-06-DA-002 (Hold)
S8 2-LA-01-14-Ad | [B]4 2-1A-301-13-
|2 2-L-301-14 ATR | |T]2 2-LT-301-13-A ] 24LLAW;3011.1;$ zzlktéz??;:r
S|s S|E 2-Lv-301-13- LR LA 012
3= %= o 2-1T-301-1-28 4-1D-301-2-L 4-LW-301-2-1L v
<3 <[5 2-L7-301-13-8 [] 4-LV-301-2-1L.
32 512 202 s0r 1004 - - LS 3 o — =
2-(R-301-13-A 41V -301-1-2L
2-(R-301-13-8 == 4-LV-301-1-2R 4-LV-301-2-1R
e ey e e
4 2-LA-301-12- =18 2-LA-301-11- -LW-301-1-2R ‘\ 4-LW-301-2-4 2.(R-301-2-A
Nézruranmu 3 ‘Tézrur:smru :+3 I I 2-LA-301-1-2RB @-{LD-301-2-R 2-LA-301-2-1RA | | 2-1R-301-2-B
|8 5|2 2-LT-301-1-2RB 2-LT-301-2-1RA LT -301-2-1L8
S[Z Nowel assigned =3 2-1T-301-1-2LA 2-1T-301-1-2RA 2-LT-301-2-1R8. 2-LA-301-2-1L8
H ] 2-1A-301-12A 2-LA-301-1-2RA 2:LA-301 2-LA-301-2.8
A § 30128
Manifold foundation & structure 2-MH-301-1 E+ 6 2 LM-301-15
Manifold control module (MCM) 2-MCM-301-1
MCM junction plate 2-MQCM-301-1
4 /4 2.10-301-13 (3
LY -301-0-
/ X301 2-1Y-301-1-LA 2-LM-301-25 ==
Sheet 5 5 5 6
FPSO Riser intorfaced 1 e PO
2-1A-301-
B
e PR i N
2-1R-301-1-D 2-1A-301-2-2R 2-LA-301-2-2L

2-1A-301-1-1RB 2-1T-301-2-2R 2-LT-301-2-2L

2-LT-301-1-1LA bl b

- LT -301-0-1L -LT-301-0-2L 2-LA-301-1-1A 2-1V-301-2-
4-1Q-301-1-L LD-301-1-L 4-LW-301-1-1L 2-LR-301- 1 -A
g i 2-(R-301-1-B

Sheet 5:
FPSO Riser nterface!
(e,

o —
4LV -301-1-1
4-1Q-301-1-R 4-1D-301-1-R | 4-LW-301-1-1l e
4- LT -301-0-1R -LT-301-0-2R 2:LA-301-1-1RA Manifold ME-301-2
2-LT -301-1-1RA )2 2-LA-301-26-A4 Q] 2-1A-301-25 Iy
2 2-L-s0t26 A 3 | |2
5|5 Y
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S z
2.[R301-25.8 =)
S8 2 1A o012 4 2-LA-301-23-
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2-FT 30121 [& 2-LA-301-22-A¢ 15 2-LA-301-21-A
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2omvosoizn | (S8 >
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Dobris cap 2.5CP -301-21 ;
2R 30121 C
EFL FOMIo SOM 2.0R 30121 D_|MCM junction piate 2-MaCM-301-2




Production Loops 302 & 303 - Drawing: AO32-1-018-000-00-00-NW-003 (Sheet 7/12)

4-LW-302-1-2L

2-1A-302-2-1LA
2-1A-302-1-2L8 2.17-302-2-1LA Detaled layout at manford
2.17-302-1-2L8 -1D-302-2-L 4-LW-302-2-1L LV o322 A032-4-201-000-00-20-DW-031 / 032
"Detalled layout at manfo » LV 9022+ WManiold PEID:

A032-4-201-000-00-20-DW-029 / 030 - - o — = 'A032-2-100-300-ME-06-DA-002 (Hold)

Manifold P&ID: 41V -302-1-2L

'A032-2-100-300-ME-06-DA-002 (Hold) 4-1V-302-1-2R 4-LV-302-2-1R

—e— —— 2-1R-302-2 -A
| | 4-LW-302-1-2R \
2-LA-302-1-2RB -ID302-2R

See following Sheet 7A

for manifold equipment details
typical Xmas tree equipmenf

2-1R-302-2-B
2-LR-302-2-D
2-LT-302-1-2R8 2-17-302-2-118
2-LT-302-1-2LA 2-1T-302-1-2RA
2-1A-302-1-2LA

2-LA-302-1-2RA

2-1A-302-2-8
2

A,A W, Y i
2 T |
X
X

LR302.2E
2-LM-302-21

Is connected to siot PS6B

2-LM-302-12

:

4-LY -302-0-

/ X530 2-LY-302-1-LA
Sheet 5:
FPSO Riser i

2-LA-302-1-A
2-LA-302-1-1L8
2-1T-302-1-1LB.

zwwus-@jm

-1X-302-2
2-1A-302-1-8

2-1A-302-1-1RB.
2-LT-302-1-1R8

2-1A-302-2-2R 2-LA-302-2-2L
A 2-1T-302-2-2R

4-1T-302-0-2L
il LR-302-1-A

See Sheet 12
23022 for GI 572 Branch,
21 302-2-
| LR a0 18
(R 50010

2-1T-302-1
2-LA-302-1-1LA
4-1Q-302-1-L AL WS
Sheet 5 —— o\
FPSO Riser Interfacef

e
— (O

2-LR-572-05-H
N e saamon —4) 3
m— —_—— 2
L0-302-1R Nectpsoztr | w0214 4-LV-302-1R /0
2.1R-572-05-8
4-LT-302-0-1R 4-LT-302-0-2R 2:LA-302-1-1RA
2-1T-302-1-1RA: 2-LR-572-05-A
4-LW-303-1-2L 2-LA-303-2-1LA 2-LY-572-05-
2-LA-303-1-2L8 2.L7-303-2-1LA
2.L7-303-1-208 4-LD-303-2-L 4-LW-303-2-1L LV -303-2-1L
4-LV-303-1-2L, °
: 41303128

B
\032-2-100-300-ME-06-DA-002 (Hold)

Detaled yout al maniold
A032-4-201-000-00-20-DW-033 034
Vaniod Pal

ﬁ LV-303-2-1R
AV

LR-303-2 -B
| | R o0 A
2-LT-303-2-1L8
2-LT-303-1-2LA 2-LA-303-2-1L8
L3031 ALT1-303-1- 7R kbl 2-1R-303-2-C [\
2-1A-303-1-2LA PRSI A S TRE

PR
X X Nosan s
: 4 b P el ZLRAGE
oo S dotie Frnoleed 2LRIIZC
& typical Xmas tree equipmer of MCM
z.wm.«z@gﬂ b3
-1y -300-0-
-1

prowrs / pvam v

FPSO Riser inorfaces —EE ———————————————

vy

2-LA-303-1-1L8
2-1T-303-1-1L

See following Sheet 7A

2-1A -303-1-1RB.

2-LA-303-2-2R
21T -303-1-1RB.

2-1A-303-2-2L
2-LT-303-2.2R

2-LT-303-2-2L
2-LV-303-2-

DETaTed ayout al ranfod
- 2 TS AR AO32.4-201-000-00-20-DW-035 /036
2-LR-303- 1-A Manfold PaID:
4-10-303-1-L i 4-LW-303-1-1L | 2-LR-303- 18 |A032:2-100-300-ME-06-DA-002 (Hold)
o 8 2 2-LR-303-1-C
p— 2-LR-303-1-D
FPSO Riser intera

L2030 J 2-LR-303- 1-E
(e,

4-1D-303-1-R 4-LW-303-1-11 4-LV-303-1-1
-LT-303-0-2R 2-LA-303-1-1RA.
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Production Loops 302 & 303 (Manifold & Xmas Tree Data) - Drawing: AO32-1-018-000-00-00-NW-003 (Sheet 7A/13)

Manifold ME-302-1 Manifold ME-302-2 G{) Typical Production Xmas Tree :
[]% 2-LA-302-16-A []% 2-LA-302-15-A¢ §§ 2- LA -302-26-At gﬁ 2-LA -302-25-At ol moduie |2 SCML“S"D'23?22'12
©|2 2-LJ-302- 0|2 2. Ly -302-15-, V|2 2- Ly -302-26- Y| 2- LT -302-25-
)2 2-1-302-16 A" } 2 lE“2 LJ-302-15-A" 3 & E2 LJ-302-26-A" 3 & E2 LT-302-25-A ] Flow control module 2-FCM -302-12
NE e S [|S 2-LV-302-25-1 Choke 2-PCV -302-12
=y == <5 < |5 2-LT-302-25-8 [] Multiphase flowmeter 2-FT -302-12
= = No well assigned Sz S5 2-LA-302-25-B Sand detector 2-QT -302-12
7 — - T 2-LR-302-25-A Chemical inj throtfle valve |2-CITV-302-12
2-1R-302-25-B = Downhole interface unit__|2-DIUP-302-12
Cross-over plate cover __|2-MQCC-302-12
[ ]% 2-LA-302-14-A [0]4 2-LA-302-13-A [ ]% 2-LA-302-24-A [ ]% 2-LA-302-23-A 4“”0"‘”;9‘3‘3 o 2‘0'{“0”0“%’(‘);' 'i’;ﬁ“""
< |2 2 2 tee orifice sta -RO_-302-
f_fl H 2-1J-302-14-A° 3 || H 2-1J-302-13-A° 3 gl H 2-1J-302-24-A" 3 ﬁ. < 2-1-302-23 A 3 Tubing hanger 2.THP -302-12
N 32 N |2 Upper wireline plug 2-UWPP-302-12
S5 <|3 3|3 S ower wireline plug 2-LWPP-302-12
= No well assigned < |= No well assigned = No well assigned = No well assigned Debris cap 2-DCP -302-12
= = = = L: DIUP to SCM 2-LR -302-12 C
L FCM o SCM 2-LIR -302-12 D
[ 2-LA-302-12-A [ 2-LA-302-11-Af Qﬁ 2'LA7302—22'A+ gﬁ 2-LA-302-21-At
] —|e N V|8 2- LT -302-21-
NI 2-17-302-12-A [ | [T]€2-L0-302-11-A" 3 &[S 2-L-302-22 A0 3 | [ |E 2-LT-302-21-A ]
4|8 2-Lv-302-12- 1= | |3 |& S| S8 2-1v-302-21-1
I N|= o= |2
O|S 2-LT-302-12-8 ,[] | Q|2 = 2|5 2-LT-302-21-B ]
|2 2-LA-302-12-B 12 No well assigned =2 =22 1a-300218
LI 2-LR-302-12-A L7 =7 (2T &~ A-S02-21-
2-LR-302-12-B =2 2-IR-302 21 A
2-1R-302-21-B =2
Manifold foundation & structure 2-MH-302-1 Manifold foundation & structure 2-MH-302-2
Manifold control module (MCM) 2-MCM-302-1 Manifold control module (MCM) 2-MCM-302-2

MCM junction plate 2-MQCM-302-1 MCM junction plate 2-MQCM-302-2 See Sheet 7 for
Production Loop equipment deta 31

Manifold ME-303-1 Manifold ME-303-2 ® Typical Production Xmas Tree :
[ ]% 2-LA-303-16-Ac [0]4 2-LA-303-15-A [ 1% 2-LA-303-26-Ac gg 2- LA -303-25-At bsea conolmode ]2 SCML'\S’:)'SS?'Z:"
©|2 2.1y -303-16- | 2- Ly -303- ©[2 2. L -303-26- Y2 2- Ly -303- | Subsea control module _]2-SCM -303-
2 52 LJ-303-16-A" 3 a5 2-1J-303-15 A" 3 I %2 LJ-303-26-A" 3 Bt 2-1J-303-25 A" 3 Flow control module 2-FOM -303.23
D= 3= 3|z @ = Choke 2-PCV -303-23
S| <z e <z Multiphase flowmeter 2-FT -303-23
= No well assigned Sz < No well assigned Sz Sand detector 2-QT -303-23
— = — = Chenmical in] throfle vaive | 2-CITV -303-23
Downhole interface unit__|2-DIUP-303-23
Cross-over plate cover | 2-MQCC-303-23
[<]4 2-LA-303-14-Ac [™]4 2-LA-303-13-Ac [F]4 2-LA-303-24- + []4 2-LA-303-23-At Junction plate cover No functional location
|8 53030 < |8 5T 303. NeE = NS 5 L) 303 Tree orffice stab 2-RO_-303-23
5|2 2-10-303-14 A1 3 | [0 : 2-1J-303-13 A" 3 |2 2-10-303-24 A 3 || = 2-10-303-23 A" 3 Tubing henger s L
32 32 3|2 312 Upper wireline plug grfwgs—ggg—gg
L5 L5 L5 L5 ower wireline plug - -303-
S S =2 =2 Debris cap 2-DCP -303-23
= = =V =V EFL : DIUP fo SCM 2-LR -303-23 C
L FCMto SCM 2-LR -303-23 D
[N]& 2- LA -303-12-Ad []% 2-LA-303-11-Ac Qg 2-LA-303-22- + gg 2-LA-303-21-A
|2 2-LT-303-12- |2 2-Lu-303-11- |2 2- Ly -303- Y12 2- Ly -303-
8-.gzL'rsofnzA[] ‘TEZLJSO:!HA) 852LJ30322A:) 852LJ30321A3
S| 2-Lv-303-12-1 [~ oS =1 =1
<|32-11303-12.8 [ | 18|35 25 e
S5 2-1A-303-12-8 = No well assigned Sz Sz
T 2-LR-303-12-A 7 7 *
2-LR-303-12-B =]
Manifold foundation & structure 2-MH-303-1 Manifold foundation & structure 2-MH-303-2
Manifold control module (MCM) 2-MCM-303-1 Manifold control module (MCM) 2-MCM-303-2
MCM junction plate 2-MQCM-303-1 MCM junction plate 2-MQCM-303-2




32

Production Loop 304 - Drawing: AO32-1-018-000-00-00-NW-003 (Sheet 8/12)

oraled Fayout &t manfod " ; -
o o 38 Typical Production Xmas Tree :
Manfold P&ID. LM-304-32
2.LT-304-1-1LA AG32.2-100-300-ME-06-DA-002 (Hold) Subsea control modle ]2 -SCM 30432
ALT-304-0-2L 2-LA-304-1-1LA Flow control module—[2-FCM -304-32
ok 2.pev 304 32
B AR SRR V308110 Wiltpriase fowmeter—|2.FT -304-G2
o Sand detector 2.ar s0i32
Sheet 5 2 R B T ‘Chemical in toffe valve |2-CITV -304-32
FPSO Riser imertaces LV-304-11R s A Downhle iterface unt_|2-DIUP-304-32
ss-over ol 2-MaCC 304-32
2-LR-304-1-D Junclon plate cover
4-LD-304-1-R 2-LR-304- 1-C Tios otfice sab 2RO -304-32
ALT-304-0-2R 2-LT-304-1-1L8 Tiinghangor 2 Te 0452
oper wirelne ol OWPP-304-
2-LA-304-1-1L8 Tower wrelne pl 2.LWPP-304.32
Debrs cap 2-00P -304-32
2-LA-304-1-8 EFL:DUPGSCMJ2R -304-32 C
4-LX-308-1- 2-1Y-304-1-08 EFLIFCMTo SO J2R -304-32 D
Sheets
FPSO —————— e e e
2-LM-304-11

Sheet 5:
FPSO Riser interfaces

Bz
13 &
2-LM-304-15 6 +}

2-LA-304-1-2LA
2-LT-304-1-2A

A
2 LA 3041208
| e

2-1T
2-1A

Detaled

‘Manfold Pl

4-1V-304-2-21

| | 4w
2-LA-304-2-2RB
-304-2-2A 2- LT -304-2-2RB
-304-2-20A
2-1T-304-2-2RA
2-LA-304-2-2RA

X

2-1A-304-2-1L8

2-17-304-2-1L8

2- LA -304-2-1RE
2-LT -304-2-1RB.

2-1T-304-2-1LA

LA 3042108 2-LR-304-2 -C
DA 4-LW-304-2-1L- | 2-LR-304-2-D
= 2-LR-304- 2 -A

4LV 304120

2-LT-304-1-2RB.
2-LA-304-1-2RB.
4-LW-304-1-2R

Manifold ME-304-1
©]3 2-LA-204-16-A9 | [2]4 2-LA-304-15-A Manifold ME-304-2
Lle2Liaeteal | [T[E2-Lraneisal ) - A -
HH 2|52 vososts 14 2-LA-304-26 A Q)4 2-LA-204.25 A Manifold ME-304-3 D
= 22 5 17 0108 o|S2-1ya0e26a 3 | T[S 2-Li-s0a25 A1 B | = —
=2 = O Y& $ 5 [©]4 2-LA-304-36-A o
=l B2ty |12 e BEa el 3 |[3
[R-304-15.A Sk 2 M <
2 R4 158 = |72 = 3|2 8
S8 21004 14Ad | [B]8 2-LA-304-13-A 5 ZE
T[S 2-LT-304-14-A0 3 | [F|E 2- 103041340 F
3|§ 3|8 S5 2-LA-304-24-A¢ @& 2-LA-304-23-A¢
= = VIS 2--a0a2e a3 |[V]E 2o 3042380 3 | F—
=2 A =2 3|8 3|5 S8 2 LA-204-04-49 14 2-LA-304-33-
=19 =7 212 = Cle2-Ls0asan’ 3 ||@lS 2-Lu-a0s-33 A 3
S12 Nowet assigned Sk 3|8 31
L5 5[z
Q6 2-1A-004- 1244 | []8 2-LA-304-11-A 5 |78 o el assigne
5 [ 2- Ly -304-12+ Z[g2-w-ss-a]
3|& 215 2-Lv-a0a-11.9 1 | | []4 2-LA-304-22-A 6 2-1A-s0s-21-4
= P12 2- LT -304-11- Ve 2-s0e-22a' 3 ||V 230421 A | = —
2k 2 2 ranene, O | |32 <[5 s SJs 2-La-a0s-01ad
= =g 2-1a-304-11-8 |2 3|E N [5]§ 2LA-a0s
v 2-LR-304-11-A = ? 212 3 [E pEa e 3
2-LR-304-11-8 =2 3k Py W 1]
v L5 2-1r-s0a32.8 [ ||
Varifo foundation & stucturs T30 et =
Manifold control module (MCM) 2-MCM-304-1 T 2-LR-304-32-A —
‘Manifod foundation & siructure 2-MH-304-2 2-LR-304-32.8 =)
MO neton pte Z-HaoM 901 module (MCM) 12+ NMICHE- 303-2 Manifold foundation & structure 2-MH-304-3
'MCM junction plate 2-MQCM-304-2
WCH junction plte 2-MaCM-304-3

ootz
ey

etalled layoul at manfold:
042

D
A032-4-201-000-00-20-DW-041 1
Manifold PID:
'AQ32-2-100-300-ME-06-DA-002 (Hold)

2-1T-304-3-2L,
2-LA-304-3-2

2-LR-304- Z'BA

4-LV-304-2-1R

2-Lv-304-3-
2-LT-304-3-2R
2-LA-304-3-2R

LA

2-LY-304-38.

2-LR-304- 3 -C
2-LR-304- 3 D
2-1A-304-3-1L8

4-1V-304-31L

R-304-
2.17-304-3-18
2-LR-304-3 B
2-LR-304-3-A7 |

4LV-308-3-1R 7

2-1A-304-3-1RB
2-LT -304-3-1RB

A032-4-201-000-00-20-DW-039 / 040

D.
'A032-2-100-300-ME-06-DA-002 (Hold)

A\#Lo-0a-3R

Tayout at manfold:

304-2-2R

J

ey

4-LW-304-3-1L
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Southern Gas Injection Branch 571 & Water Injection Branch 761 - Drawing: AO32-1-018-000-00-00-NW-003 (Sheet 9/12)

4-LT-761-01-

/ LD-761-05-

LD-761-10-

-LU-761-08- /4-LU-761-10-
/ -LD-761- LD-751~15~
| | |

- LU-761-05-
[ e,

/ -LU-761-15-

4-1D-761-18-

LU -761-18-
| /\

-LU-761-20-

4-1D-761-20- /~LD-7AI.;5~
| I
1

-LU-761-07-
/.m ~761-08-

|

\ T T T

I I ‘ s A
2-LA-761-05-A 2-LA-761-07-A 2-LA-761-08-A 2-LA-761-10-A 2-LA-761-15-A 2-LA-761-18-A 2-LA-761-20-A
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- LV-761-15-
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|:| 2-IMHTETH X
I
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e
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2R -T6115A=0/ |
4oLy 57105 2-LR-761-154 aﬂ ‘, 4-LY-571-10-
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7*\7;77 \_e\_"ISDU ”””” L sou \770\’;777\ Sbu \”"i”’ s ””””” = Sbu \”"i”"\ SOV =
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AN \\ \b\
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/ L/
2 W 57105 ‘GIXT 2:LM-571-05 and -10 will ater be.
changed to WIXT and connected to
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2.LT-571.05-8 Existing SDUs and Functional Location
nces wil remain unchanged.
LV 57105
2-LT-571-05-A
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/~L°~57‘~°5- /~Ln.571~m~
|

I “\\‘
-LU-571-05-

Gas Injection Xmas Tree :
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\anrvsusr \4 LD -761-40)

-LU-T61-40-

-761-25 C

2R

| |
T T \ T T
4-LD -761-35- LD-761-30-
-LU-761-30-

\»LU 76135

-LU-761-25-

/
\47 LD-761-25-

5
-
=
=]
Q.
c
n
=
o
=




Northern Water Injection Branch 762 - Drawing: AO32-1-018-000-00-00-NW-003 (Sheet 10/12)

uondnposu|

2- LT-762-05°A
4-1V -762-05-
2-LT-762-05-B
2-1A-762-05-B

2-LM-762-05-" %

Y/
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2-LR-762-05-A—0 /|

erRJszrosra—{—q' \

41T 76201~ -LU-762-05- -LU-762-10- -LU-762-15- -LU-762-20- -LU-762-25- -LU-762-30- -LU-762-35-
LD 762-05- 4-1D-762-10- /107762457 LD 762- znr LDV7627257 4-1D-762-30- /ru:rmrssr 4-1D-762-40-
| Il Il Il | L
T I T T T T T T T T T ~N
ZLATe 10 2-LA-762-15-A 2LA7622\7A 2-1LA-762-25-A LA-762-30-A 2-1A-762-35-A
2- Ly -762-10- Lo e B Lo e s, 2- L) -762-30- a5 ) e as.
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SDU |- [
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—===== SDU F—e=———— Y‘___—‘ Sbu ‘__R____‘ \
X -762-05- 4-1X -762- -LX-762-15- \ X -762-20- \ -LX-762-25-
~LY -762-05- 4-LY -762-10- LY -762-15- LY -762-20-

SDUs 4-LY-762-35 & 45 are enabled to operate Gas
Injection Xmas Trees should the option be exercised
to use either D1WO02 and/or D3WO01 for GI operations.
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‘LX75255 41X -762-50- Lx7sz4s /Lxmzao. ')
SDU | SDU (&=
See Sheet 12
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LY -762-25- - LY -762-30- - LY -762-35-

2-LM-572-10——&

[
[
[
[
[
[
See Sheet 12 I
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Northern Gas Injection Branch 572 - Drawing: AO32-1-018-000-00-00-NW-003 (Sheet 12/12)
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1.11 Definitions and Abbreviations

The following abbreviations are used in this handbook:

AAV
ADL
AMV
API
ASP
AV
AVV
AWV
BMVG
BOP
BP
BPRT

cItv
cIv
CTTF

DHPT
DHSV
DIU
DIV
DPS
DWP
EFL
EJ
ESD
FAI
FBS
FCM
FPSO
FsC
Fsu
FTU

GBRT

Annulus Access Valve

Acoustic Data Logger

Annulus Master Valve

American Petroleum Institute
Additional Sensor Package
Annulus Vent

Annulus Vent Valve

Annulus Wing Valve

Bleed Monitoring Valve Gallery
Blow Out Preventer

Bore Protector

Bore Protector Running Tool
Bottom Structure

Chemical Injection Throttle Valve
Chemical Injection Valve

Coil Tubing Tension Frame
Debris Cap

Downhole Pressure and Temperature
Downhole Safety Valve
Downhole Interface Unit
Downhole Injection Valve

Dual Port Stab

Dirty Work Package

Electrical Flying Leads

Electrical Jumpers

Emergency Shut Down

Fail As Is

Foundation & Bottom Structure
Flow Control Module

Floating Production Storage and Offloading
Fail Safe Close

Fluid Sampling Unit

Fluid Transfer Unit

Guide base

Guide Base Running Tool

Guide & Hinge Over

Gas Injection

Gallery Isolation Valve

Hub Cleaning Tool

High Pressure

Hydraulic Power Unit

Hydraulic Test Container
Information Control and Safety System
Isolation Methanol Injection Valve
Integrated Running Tool

Internal Tree Cap

Jumper Deployment Skid
Jumper Deployment Tool

Kilo Newton Meter

Linear Actuator Override Tool
Landing Joint w/Sealing Mandrel
Lower Marine Riser Package
Low Pressure

Lower Riser Package

Landing String

Lubricator Valve

Multi Bore

Manifold Control Module

MCMMB Manifold Control Module Mounting Base
MFV Methanol Flushing Valve

Miv Methanol Injection Valve

MLV Manifold Loop Valves

MLV-L  Manifold Line Valve Left

MLV-R  Manifold Line Valve Right

MM Manifold Module

MMIV Manifold MeOh Injection Valve
MPB Multi Purpose Basket

MPV Manifold Production Valves

mac Multi Quick Connector

OMM Operation And Maintenance Manual
OoPC OLE for Process Control

os Operator Workstation

P&ID Piping and Instrument Diagram
PCV Production Choke Valve

PGB Production Guide Base

PLM Pigging Loop Module

PMV Production Master Valve

PT Pressure Transmitter

PTT Pressure & Temperature Tranducer

PTV Plug Test Valve

PWV Production Wing Valve

RAM Riser Accumulator Module

RCM Riser Control Module

ROV Remote Operated Vehicle 37
RPC Remote Power Controller

RV Retainer Valve

sB Single Bore

SCM Subsea Control Module

SCMMB Subsea Control Module Mounting Base
SCSSV  Surface Controlled Subsurface Safety Valve
scu Subsea Control Unit

sD Shut Down

Sbu Subsea Distribution Unit

SEM Subsea Electronic Module

SFT Surface Flow Tree

SLvV Service Line Valve

SPCS Subsea Production Control Unit
SPS Subsea Production System
SSTT Subsea Test Tree

ST GHO Stroke Tool

STT Surface Test Tree

su Service Umbilical

SVIV Safety Valve Isolation Valve
TH Tubing Hanger

THRT Tubing Hanger Running Tool
TRT Tree Running Tool

1T Temperature Transmitter
UTH Umbilical Termination Head
WH Wellhead

wi Water Injection

wo Workover

wo/C Workover Completion
WOCS  Workover Control Station

wpP Work Package
WST Wellhead Seal Test Valve
XT Xmas Tree
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1.12 Other References

Other References

User Manuals

(WBS CODE DESCRIPTION KOP. Doc Number O&M Manual

[WP03.00.00 |ENGINEERING
[OMM SPS System [AO32-2-100-003-34-03-TY-001

| |

IWPDG.OD.DO MANIFOLDS & STRUCTURE
[OMM Foundation Bottom Structure 61-MX0003-00 100-003-34-06-TY-001
[OMM Manifold Module 61-MX0002-00 100-003-34-06-TY-002
[OMM Pigging Loop Module 61-MX0004-00 [AO32-2-100-003-34-06-TY-003

(WP07.00.00 |WELLHEAD SYSTEMS
SB Wellhead System, 13.62" Light Architecture, W/O Tree 61-HS0001-50 102-003-34-07-TY-001
SB Wellhead System, 18.75" Heavy Architecture 61-HS0001-40 102-003-34-07-TY-002
SB Wellhead System, 13.62" Light Architecture, W/O Tree 61-HS0001-60 102-003-34-07-TY-003

|WP08.00.00 [GUIDE BASES
[OMM Guide Bases 61-NS0114-25 [AO32-2-100-003-34-08-TY-001
[OMM Guide Base Running Tool Incl in TY-001

(WP09.00.00 |[XMAS TREE SYSTEM
[OMM Tubing Hanger 61-NS0114-01 [AO32-2-100-003-34-09-TY-001
[OMM XMAS Trees 61-NS0114-02 100-003-34-09-TY-002
[OMM Wireline Plugs 61-NS0114-03 100-003-34-09-TY-003
[OMM Flow Control Modules 61-NS0114-04 [AO32-2-100-003-34-09-TY-004
[OMM XMAS Tree Running Tool 61-NS0114-05 100-003- 09-TY-005
[OMM Tubing Hanger Running Tool 61-NS0114-06 -34-09-TY-006
[OMM Bore Protector Running Tool 61-NS0114-07 -34-09-TY-007
[OMM XT Ti Base Frame 61-NE0161-00 -34-09-TY-008
[OMM Tubing Hanger 350 ton Hangoff Tool 1-NS0114-09 4-09-TY-009
[OMM TH Washout Tool Spool Body 1-NS0114-10 4-09-TY-010
[OMM Tubing Hanger Shipping Basket 1-NE0160-00 4-09-TY-011
[OMM Wireline Tools and 1-NS0114-12 4-09-TY-012
[OMM Tubing Hanger Bore Protector Handling Tool 1-NS0114-13 4-09-TY-013
|OMM THRT Handling and Test Tool 61-NS0114-14 -34-09-TY-014
[OMM TRT T Base Frame 61-NS0116-00 -34-09-TY-015
[OMM THRT Test Stump 61-NS0114-16 -34-09-TY-016
[OMM Control Coupler Charge and Test Tool 1-NS0114-17 4-09-TY-017
[OMM XMAS Tree Handling Too 1-NS0114-18 4-09-TY-018
[OMM Debris Cap, 18 3/4" H4 Profile 1-NS0114-19 4-09-TY-019
[OMM XMAS Tre Bore Protector 1-NS0114-20 4-09-TY-020
[OMM XT Test Skid 1-NS0114-21 4-09-TY-021
[OMM XT Offshore Inspection Stand 61-NS0114-22
[OMM FCM Test and T i 61-NS0114-23
[OMM LTRT 61-NS0114-24
[OMM Tubing Hanger Pulling Tool 61-NS0115-00 100-003-34-09-TY-025
[OMM Tree Tool Shipping Skid 61-NE0159-00 100-003-34-09-TY-026

[WP09.00.00 |XTMAS TREE PROCEDURES
Tubing Hanger Retrieval Procedurt 61-NS0114-29 100-000-00-09-PX-008
Washout Tool, Washing of TH Procedur¢ 100-000-00-09-PX-011
Washout Tool, Washing of XT Spool Procedure 100-000-00-09-PX-012
(¢ Procedure for Subsea Phase Watcher VX P114260-0032 100-00-00-FN-001
Make Up Procedure

(WP10.00.00 |WORKOVER SYSTEM
[OMM Surface Flow Tree 7 3/8" Nominal Bore, 5K 1-UW0104-00 -34-10-TY-001
[OMM Coil Tubing Tension Frame 500 ton Capacit! 1-UW0105-00 4-10-TY-002
[OMM Upper Workover Riser 7 3/8" Nominal Bore, 5K 1-UW0103-00 -34-10-TY-003
[OMM WOIC Riser System 114438-0021 4-10-TY-007
[OMM WOCS Container P109217-0030 4-10-TY-011
[OMM Auxiliary F/ Upper Workover Riser 61-UW0106-00 [AO32-2-100-003-34-10-TY-014
[OMM XT/LV/NIS Umbilical Reels P116182-0036 [AO32-2-100-003-34-10-TY-015




[wP11.00.00

FLOW JUMPERS

OMM Production Well Jumpers

22-NT0008-00

|AO32-2-100-003-34-11-TY-001

22-NT0008-00

[AO32-2-100-014-LT-13-PK-012

HF1Z,UU,OU

PRODUCTION CONTROL SYSTEM

OMM UTH and SDU Located SPCS

61-KC0020-09

[AO32-2-101-003-34-12-TY-001

OMM User Guide OPC i Interface

61-KC0029-04

|AO32-2-101-003-34-12-TY-002

OMM Surface ETU

61-KM0029-01

|AO32-2-101-003-34-12-TY-003

OMM Subsea Control Unit

35-KM0000-43

[AO32-2-101-003-34-12-TY-004

OMM Sand Detector

35-KC0209-27

|AO32-2-101-003-34-12-TY-005

OMM Chemical Throttle Valve

35KC0209-20

|AO32-2-101-003-34-12-TY-006

OMM Test Subsea Power & C i Unit

61-KE0380-87

|AO32-2-101-003-34-12-TY-007

OMM Subsea Power and C Unit

61-KE0380-81

[AO32-2-101-003-34-12-TY-008

OMM Test Container

35-KC0079-11

[AO32-2-101-003-34-12-TY-009

OMM Test Hydraulic Power Unit

35-KC0197-11

[AO32-2-101-003-34-12-TY-010

OMM Hydraulic Power Unit

35KC0196-11

[AO32-2-101-003-34-12-TY-011

OMM Test and Tr

61-KC0020-08

[AO32-2-101-003-34-12-TY-012

OMM Electrica Flying Leads

61-KC0020-07

[A032-2-101-003-34-12-TY-013

OMM Hydraulic Flying Leads

61-KC0020-06

[AO32-2-101-003-34-12-TY-014

OMM Manifold Control Module

61-KC0020-05

[AO32-2-101-003-34-12-TY-015

OMM Subsea Control Module

61-KC0020-04

[AO32-2-101-003-34-12-TY-016

OMM XMAS Tre Located Subsea

61-KC0020-03

[AO32-2-101-003-34-12-TY-017

OMM Manifold Located Subsea

61-KC0020-02

|AO32-2-101-003-34-12-TY-018

OMM Subsea Production Control System

61-KC0020-01

[AO32-2-101-003-34-12-TY-019

OMM High Accuracy Sensor Test Unit

61-KM0054-01

[AO32-2-101-003-34-12-TY-020

OMM Subsea Electronic Test Unit

61-KM0029-02

A032-2-101-003-34-12-TY-021

OMM Down Hole Interface Unit

61-KC0020-10

[AO32-2-101-003-34-12-TY-022

OMM Voided

35-KM0051-03

[AO32-2-101-003-34-12-TY-023

OMM Sand Detector Simulator 5-KC0209-10 [AO32-2-101-003-34-12-TY-024
OMM CITV / MITV Simulator 5-KC0209-12 [AO32-2-101-003-34-12-TY-025
OMM High Accurac 5-KC0209-14 |AO32-2-101-003-34-12-TY-026
OMM Master Control Station 1-KM0023-01 [AO32-2-101-003-34-12-TY-027
OMM Accoustic Data Logger 5-KM0000-71 [AO32-2-101-003-34-12-TY-028

OMM Chemical Injection Flushing Valve

35-KC0209-40

[AO32-2-101-003-34-12-TY-029

OMM Subsea Procuction Control System OPC Gatewa

61-KM0029-05

[AO32-2-101-003-34-12-TY-030

OMM Subsea Production Control System System Manual

61-KC0020-11

[AO32-2-101-003-34-12-TY-031

|WP13.00.00 [Tie-in
OMM Clamp Connectors with Seal 61-NT2008-01 [A032-2-100-003-34-13-TY-001
OMM 6" Seal Tool 61-NT2008-02 [AO32-2-100-003-34-13-TY-002

OMM 6" Seal Surface Cleaning Tool

61-NT2008-03

|AO32-2-100-003-34-13-TY-003

OMM Stroke Tool

61-NT2008-04

[AO32-2-100-003-34-13-TY-004

OMM Caps 61-NT2008-05 |AO32-2-100-003-34-13-TY-005
OMM Hubs and T 61-NT2008-06 |AO32-2-100-003-34-13-TY-006
OMM 12" Seal Tool 61-NT2008-07 |AO32-2-100-003-34-13-TY-007

OMM 12" Surface Cleaning Tool

61-NT2008-08

|AO32-2-100-003-34-13-TY-008

OMM 12" SU Offshore Monitoring Cap

61-NT20006-09

|AO32-2-100-003-34-13-TY-009

|wP14.00.00

Intervention

OMM Running Tool

61-NT2055-03

[AO32-2-100-003-34-14-TY-001

OMM 2.7 KNm Torque Tool Class 4

22-NT2074-00

[AO32-2-100-003-34-14-TY-002

OMM Linear Actuator Override

61-NT2061-00

|AO32-2-100-003-34-14-TY-003

OMM Sub Sea Stab System

61-NT2069-00

|AO32-2-100-003-34-14-TY-004

OMM Fluid Transfer Unit

61-NT2063-00

|AO32-2-100-003-34-14-TY-005

OMM 18 3/4" Gasket Change Out Tool

22-NT2075-00

|AO32-2-100-003-34-14-TY-008

OMM FCM Hub Cleaning Tool

61-NT2055-04

|AO32-2-100-003-34-14-TY-009

OMM Dirty Work Package

22-NT2073-00

|AO32-2-100-003-34-14-TY-010

OMM Lock Open Tool

61-NT2060-00

[AO32-2-100-003-34-14-TY-011

OMM Fluid Sampling

61-NT2054-00

[AO32-2-100-003-34-14-TY-013

OMM Multi Purpose Tooling Basket

61-NT2053-00

|AO32-2-100-003-34-14-TY-014

OMM 17 KNm Torque Tool and Analyzer

61-NT2058-00

[AO32-2-100-003-34-14-TY-015

OMM Jumper D Tool

61-NT2055-05

|AO32-2-100-003-34-14-TY-016

OMM Jumper D Skid

61-NT2055-06

[AO32-2-100-003-34-14-TY-017

OMM Hub Inspection Camera

61-NT2062-0C

[AO32-2-100-003-34-14-TY-018

39
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Stack-up drawings

2.2 Production XT w/ Tubing Hanger and Debris Cap
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2.3 Production XT on Well w/ Bore Protector
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2.4 BOP Stack-up lllustration
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3.1 Subsea Structure Main Assembly /
Manifold Main Assembly

GA drawing: 11-NS0202-00 / AO32-2-100-300-ME-06-DM-007
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3.2 Process and Hydraulic Schematics
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3.21

Manifold System




Manifold System
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3.4 ROV Markings
3.4.1 Manifold roof
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3.4.2 ROV panel
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Subsea
Marking Medium Valve Type Article No. (Part)
ACI Antiscale & Corrosion Inhibitor 1/2" Gate Valves 15-MX0472-00
AP Additional Inj. (methanol) 1/2" Gate Valves 15-MX0472-00
BIO Biocide 1/2" Gate Valves 15-MX0472-00
BIV Biocide 1/2" Gate Valves 15-MX0471-00
HP Hydraulic HP 1/2" Gate Valves 15-MX-0472-00
LPA Hydraulic LP 1/2" Gate Valves 15-MX0472-00
LPB Hydraulic Spare Lines HP 1/2" Gate Valves 15-MX0472-00
MLV Production Line 12" Ball Valves 15-MX0453-00
MPV Production Line 5 1/8" Gate Valves 15-MX0455-00
[e] Open - -
S Shut - -
SLV Methanol 11/4" Gate Valves 15-MX0469-00
SPB Spare Line 1/2" Gate Valves 15-MX0472-00
SuUL Service Umbilical Left - -
SUR Service Umbilical Right - -
W1-6 Well 1t0 6 - -
- Biocide 1/2" Check Valves 14-MX0470-00

Complete Valve List: 24-NS1410-02 / AO32-2-100-300-LD-06-LL-009
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41 Wellhead Scope of supply
4.1.1 Heavy Architecture Scope of Supply

SHIPPING, STORAGE &
TRANSPORTATION
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CASING HANGERS AND PACKOFFS

WELLHEAD TOOLS
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RUNNING TOOLS

‘CONDUCTOR WELLHEAD
HOUBING HOLIBING HEAVY'
WX 2 WALL ARCHT
2-HS0002-05

118000042

WELLHEAD EQUIPMENT

WELLHEAD
WEAR BUSHING

Drawing: 10-HS0000-10 / AO32-2-103-000-LO-07-DZ-002
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4.1.2 Light Architecture Scope of Supply

SHIPPING, STORAGE &
TRANSPORTATION
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WELLHEAD TOOLS
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AND
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PACKOFF
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RUNNING TOOLS

WELLHEAD EQUIPMENT

numw'" 10 34~
MmooozTa A1-HB0002:75.

WELLHEAD WEAR BUSHINGS

WIEAR BUSHING,
40 3
M-Hudot04e

TREE WEAR BUSHINGS

Drawing: 10-HS0000-09 / AO32-2-103-000-LO-07-DZ-001



4.2
4.21

Drawing:

Wellhead Stack-up
Wellhead Stack-up Heavy Architecture

31-HS0000-40 / AO32-2-103-000-LO-07-DZ-030

18-3/4" UNIVERSAL PACKOFF

18-3/4" WELLHEAD HOUSING
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Drawing: 31-HS0000-41 / AO32-2-103-000-LO-07-DZ-031
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4.3 Wellhead Tools
4.31 Conductor Housing Running Tool Drillahead

Drawing: 11-HS0001-35

Normal Conf. ! Running Housing
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=
D
]
o
"
<
wn
-~
o
3

Tool Mandrel

Actuator Sleeve Torque Bar

Inner Body

Flowby Port

(open) Outer Body

Tool Skirt

Thread Protector

Conductor Housing
36.0" x 2.0” Wall
28-HS0002-95




4.3.2 Wellhead Housing Running Tool, 18 3/4”

Drawing: 11-HS0000-41

Thread Protector

Normal Conf. | Running Wellhead

Housing

waisAs peayjem

Ball Valve w/
ROV handle

Main Body

Upper Body
Middle Body

Funnel

Wellhead Housing Light Architecture
11-HS0000-42

(Wellhead Housing Heavy Architecture
11-HS0000-43)



4.3.3 BOP Isolation Test Tool, 18 3/4”

Drawing: 11-HS0002-38
Thread Protector

Normal Conf. E Latched and
. Sealed position
|

Main Body

Main Body Sleeve

Packing
«— Seal

Split Ring

Shear Pins

Centralizer Ring
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4.3.5 Casing Hanger Running Tool, 13 5/8”

Drawing: 11-HS0000-54
Thread Protector

Release Mode Running Mode
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4.3.7 Single Trip Multi Purpose Tool, 13 5/8”

Drawing: 11-HS0000-50
Thread Protector
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Upper Sub
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Segment
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Multi Purpose Tool, 18 3/4”
TN

COMPOSITE SECTION

ooooooooooooooooo / RING COLLAPSED

Drawing: 11-200160-00
I~y

4.3.8



4.3.9 Multi Purpose Tool, 13 5/8”

Drawing: 11-HS0000-55

Normal ! With Packoff
' Thread Protector

Upper Sub

Main Body

Shear Pin

Universal Packoff
11-HS0000-45
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4.3.11 Impression and Washout Tool, 13 5/8”

Drawing: 11-HS0000-53

Thread Protector

Normal | In Wellhead

walsAs peayjdm

Tool Body

Washout lInsert

Check Valve

10 3/4” Casing Hanger
11-HS0000-44

Wellhead Housing LA
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4.3.12  Multi Utility Tool, 13 5/8”

Drawing: 11-HS0000-52
; Retrieving Wear Bushing

Normal
Thread Protector

Crossover Sub

Centralizer

Tool Body

Lifting Pin

Wear Bushing 13 5/8”
11-HS0000-48

(Wear Bushing 10 3/4”
11-HS0000-49)



Wellhead System
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51 Guide Base Scope of Supply

Drawing: 10-NS0046-00 / AO32-2-100-000-LM-08-DX-001
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PN-000016369

3—LEG LIFTING
SLING FOR
GBRT WLL
7800 KG

GUIDE BASE RUNNING

TooL
PN-000011279

T-BAR

PN-000011072

3
\
|

o

OTE:

’1
\
i

GUIDE BASE

11-NS0197-00

GUIDE BASE LOWER

e
=
2
4
2
=)
=
S
3




5.2 Guide Base Assembly

GA drawing: 11-NS0197-00 / AO32-2-100-000-ME-09-DZ-002
Data Sheet: 61-NS0084-00 / AO32-2-100-000-ME-08-EZ-001

aseg apino

Conductor Housing Running Tool
11-HS0001-35

GHO Guide Post

Tie-in Guide duct
for GHO system

GB Connector

ROV Iso Twin Docking Receptacles

Bulls-eye

77

GB Alignment Tool
(GB - XT Guiding)

Guide Funnel (removable

B
'
'
f
|
i ROV bucket for Lock / Unlock
H of GB Connector

Conductor Housing .

36" x 2" Wall

28-HS0002-95
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5.3 Guide Base Running Tool

GA drawing: 31-NE0031-00 / AO32-2-100-000-LK-08-DX-001
Data Sheet: 61-NE0084-00 / AO32-2-100-013-LK-08-EZ-001

5-1/2” FH API Box for
connection to Drillpipe

Lifting Shackles (3 off)

Landing Shoulder
for landing on GB

Mechanical ROV Operated Latch (3 off)
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X-Mas Tree System
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X-Mas Tree Scope of Supply
Drawing: 10-NS0033-00 / AO32-2-100-000-LM-09-LZ-001 (Sheet 1/2)
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Scope of Supply drawing: 10-NS0033-00 / AO32-2-100-000-LM-09-LZ-001 (Sheet 2/2)
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6.1.2 Production X-Mas Tree Schematics o
Drawing: 12-NS0065-00 / AO32-2-100-300-LM-09-DZ-001 At -
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6.1.3 Water Injection X-Mas Tree Sche
Drawing: 12-NS0066-00 / AO32-2-100-760-LM-09-DZ-002
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6.1.4 Gas Injection X-Mas Tree Schematics
Drawing: 12-NS0067-00 / AO32-2-100-570-LM-09-DZ-001
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6.2 Dalia X-Mas Tree
6.2.1 Dalia X-Mas Trees

Production Tree:
GA drawing: 31-NS0048-00 / AO32-2-100-000-LM-09-DZ-003
GA drawing XT w/ Circular Hatch FCM Insulation Box: 31-NS0072-00

Data Sheet: 61-NS0084-03 / AO32-2-100-010-LM-09-EX-002
Protection Roof

Opening for Hybrid

Penetrator Override 18-3/4” Hub

Hybrid Penetrator.

sv‘w*‘ MVa T
ROV Panel——-«m*j.u oy
w3 Sy
ROV MQC Plate

Cutting Loops Sand Detector

TOS

cmv Anode for Cathodic Protection

Protection Cap

FCM Hatch SCM Hacth

Guide Funnel for IRT

Hatch ROV
Handle

Production XT
FCM w/ MFM

SCM

Hub with Reaction Plate

Guide Base Guiding System
12" MB Hydrostatic Pressure Cap

Gas Injection Tree:
GA drawing: 31-NS0050-00 / AO32-2-100-570-LM-09-DZ-017
Data Sheet: 62-NS0265-01 / AO32-2-100-010-LM-09-EX-001

ROV Panel 18-3/4” Hub

17 Ton Shackle
for seafastening

ROV MQC Plate

Cutting Loops

MITv Anode for Cathodic Protection

Protection Cap

FCM Hatch SCM Hacth

Guide Funnel for IRT

Hatch ROV
Handle
Gas Injection

XT FCM

SCM

SCM Mounting Base

12"-5” 1B MB Hub (GI)
12" Hydrostatic Protection Cap



Water Injection Tree:
GA drawing: 31-NS0049-00 / AO32-2-100-000-LM-09-DZ-010
Data Sheet: 61-NS0084-05 / AO32-2-100-010-LM-09-EX-033

18-3/4” Hub

ROV Panel
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ROV Handle Bar
ROV MQC Plate

87

Cutting Loops

Anode for Cathodic Protection

Protection Cap

FCM Hatch SCM Hacth

Guide Funnel for IRT

Hatch ROV
Handle
Water Injection
XT FCM

SCM

6" IB SB Hub
6" Hydrostatic Protection Cap




6.2.2 Tree Stalk Front

Production Tree

18 3/4" Re-entry Hub
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Temperature and

Connector Secondary Release System
pressure sensors

3/8” Chemical

Hybrid Penetrator Injection Valve

Annulus Wing Block

2-1/16" Valves

5-1/8" Production Master Valve
Production Wing Block

18 3/4" Connector

5-1/8" Production Wing Valve



6.2.3 Tree Stalk Front Sliced

VX Seal Surface
for TRT & BOP

Production Tree

Transport Protection Cap
Vetco H4 Profile

18 3/4" Re-entry Hub

XT Spool Body

Annulus Wing Block

Open side of
Connector Piston

18 3/4" Connector

Close side of
PMV closed b

Connector Piston
|

Isolation Sleeve

Orientation Helix for TH  Connector Split Ring
w/ 4 degrees taper

Production Flow Loop

6.2.4 Hybrid Penetrator Assembly

GA Drawing Prod. & GI XT HPEN: 31-HS0001-52 / A032-2-103-000-LM-09-DZ-003
GA Drawing WI XT HPEN: 31-HS0001-66 / AO32-2-103-000-LM-09-DZ-008
Data Sheet: 62-NS0265-05 / AO32-2-100-010-LM-09-EX-005

Hybrid Penetrator Assembly X
Top Port Debris Cover

Breach Lock

4
4

v

1
{

-

Hybrid Penetrator Sliced Part of Position Indicator System @&

ROV Override Stem

Steam Seal

Bulkhead

Prod. & GI XT HPEN: 7 hydraulic
WI XT HPEN: 5 hydraulic
El. Drymate Coupler
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6.2.5 X-Mas Tree ROV panels

Production Tree

Production XT, ROV Panel

@ L.
Handle sviv @ 1@ ..
for ROV SWV 1@ SWV3
s

swv 2 @ °-

Handle for ROV

Hybrid Penetrator

GIV PTV AAV s
- ‘
AMV

T@S/TFS

(B

Gas Injection Tree

GIV PTV
bl
;

sV
V1
@DV 2
LA
SV
SWY 1@ SWV3
swv 2 @ o

Water Injection Tree




ROV Panel Marking
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q Water Gas e

Production | | . “. Injection Description
Annulus Access Valve (Linear Override), KOP Valve with Linear

ARV ARV ARV Actuator Override Tool (LAOT)

AMV AMV AMV Annulus Master Valve (Override), LAOT

AV AW AW Annulus Vent Valve (ROV Opr. Open/ Shut), Bentley 90°

AWV AWV AWV Annulus Wing Valve (Override), LAOT

BMVG BMVG BMVG g(l;ed Monitoring Valve Gallery (ROV Opr. Open/ Shut), Bentley

MITV Methanol Injection Throttle Valve (ROV opr.)

CITvV Chemical Injection Throttle Valve (ROV opr.)

CIV-A Chemical Injection Valve —A (Override), Bentley 90°

CIV-B CIV-B Chemical Injection Valve —B (Override) , Bentley 90°

GIv GIV GIv Gallery Isolation Valve (ROV Opr Open/ Shut) , Bentley 90°

DIV 1 DIV 1 Downhole Isolation Valve (ROV Opr. Open/ Shut) , Bentley 90°

DIV 2 DIV 2 Downhole Isolation Valve (ROV Opr. Open/ Shut) , Bentley 90°

MIV Isolation Methanol Injection Valve (ROV Opr. Open/ Shut,
Packson (Opens with 300 Nm torque)

MFV MFV Methanol Flushing Valve (Override), LAOT

MIV MIV Methanol Injection Valve (Override), Packson (Opens with 300
Nm torque)

PMV PMV PMV Production Master Valve (Override), LAOT

PTV PTV PTV Plug Test Valve (ROV Operated Open/ Shut) , Bentley 90°

PWV PWV PWV Production Wing Valve (Override), LAOT

SLv SLv Service Line Valve (Override)

SVIvV SVIV SVIvV Safety Valve Isolation Valve (ROV Opr. Open/ Shut) , Bentley 90°

SWV 1 SWV 1 SWV 1 Smart Well Valve 1 (ROV Opr. Open/ Shut) , Bentley 90°

SWvV 2 SWv 2 SWv 2 Smart Well Valve 2 (ROV Opr. Open/ Shut) , Bentley 90°

SWV 3 SWv 3 SWv 3 Smart Well Valve 3 (ROV Opr. Open/ Shut) , Bentley 90°

WST WST WST Wellhead Seal Test Valve (ROV Opr. Open/ Shut)

TGR TGR TGR Tree Connector Gasket Release (Hotstab, Blind stab normally
installed)

TOS/ TFS Tree Orifice Stab / Tree Fluid Sampling (Hotstabs)

. Access for cutting loops (XT connector lock line, XT connector
Cutting Loops unlock line and TRSCSSV)




6.2.6 Flow Control Modules

GA drawing: 31-NS0059-00 / AO32-2-100-000-LM-09-DZ-016
Data Sheet: 62-NS0301-00 / AO32-2-100-000-LM-09-EX-009

IRT Lifting Interface Hot Stab for Seal Test

6“ Flowloop Lifting / Support Frame

Multiphase Flow Meter - —
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Choke Actuator
w/ ROV Override

Hot Stab Parking
Recetacle |
|

Choke

Upper Hub

92

Lock for Insulation Box

mark 1 hatch
12” Clamp Connector
32-NT2000-29 /
Class 7 ROV Bucket A032-2-100-014-LT-13-DK-005

for 17 kNm Torque Tool

12" MB FCM Hub on XT

(Lower Hub) —=
32-NT2000-30 /

AO032-2-100-014-LT-13-DK-059

Configurations:
- Production XT FCM w/ Multiphase Flow Meter (as shown above) - 14-NS0035-00

- Production XT FCM w/o Multiphase Flow Meter - 14-NS0036-00
GA drawing: 31-NS0069-00 / AO32-2-100-000-LM-09-DZ-018
- Production XT FCM w/ MFM c/w Bolt-On Guide Brackets - 14-NS3011-00

GA drawing: 31-NS0073-00 / AO32-2-100-000-LM-09-DZ-022
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Gas Injection XT FCM - 14-NS0037-00
GA drawing: 31-NS0070-00 /
AO032-2-100-000-LM-09-DZ-021

Data Sheet: 62-NS0299-00 /
A032-2-100-000-LM-09-EX-004

12” Clamp Connector

Water Injection XT FCM - 14-NS0038-00 —=
GA drawing: 31-NS0071-00 /
A032-2-100-000-LM-09-DZ-019
Data Sheet: 62-NS0300-00 /
A032-2-100-000-LM-09-EX-019
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6.2.7 X-Mas Tree Running Tool

GA drawing: 31-NE0014-00 / AO32-2-100-000-LK-09-DZ-875
Data Sheet: 61-NE0084-01 / AO32-2-100-010-LM-09-EX-044

85 Ton Shacle

«—Lifting Sub

Accumulators

Guide Funnel
Junction Plate
Parking,
Umbilical
Goose neck

El. Flying Leads
Parking

TRT Emergency Mechanical
Release, ROV Bucket

Grippers for

Mechanical /x&
unlock of XT (4 off) ——

Guide Pin



6.2.8 Light Tree Running Tool

GA drawing: 11-NE0269-00 / AO32-2-100-000-LK-09-DZ-007
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85T Shackle

Lift Lug

Drillpipe Interface

/ ROV Bar

Housing /

Actuator Ring

Guide Funnel




6.3 Tubing Hanger System
6.3.1 Tubing Hanger

Production/Gas Injection:
GA drawing: 31-HS0001-59 / AO32-2-103-000-LO-00-DZ-004
Data Sheet: 62-NS0265-31 / AO32-2-100-010-LM-09-EX-031

Water Injection:
Data Sheet: 62-NS0265-42 / AO32-2-100-010-LM-09-EX-042
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Locked E Unlocked

Upper
Handling
Ring Ring

Middle Split
Actuator. Locking—————
Ring Ring
Resilent \Anchor Ring

Seals

El. Coupler

Seal Hydraulic

Assembly Couplings
Actuating
Mandrel
Outer :
Middle /Production Bore

Spacer

Tubing Hanger
Body

Guide Pin

El. Drymate Coupler

Orientation Sleeve




X-Mas Tree System
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6.3.3 Bore Protector
GA Drawing: 31-HS0001-61 / AO32-2-103-000-LM-00-DZ-005
Data Sheet: 62-NS0265-46 / AO32-2-100-010-LM-09-EX-046

Normal E Set
| (in Spool Body),

widlsAs 23] Sen-X

Lock Actuator

Sleeve
Seal
Seal Actuator
Actuator Ring

Ring

Main body

Actuator
Retainer
Ring

XT Spool Body



6.3.4 Bore Protector Running Tool

GA drawing: 31-HS0002-11 / A032-2-103-000-LM-09-DZ-019
Data Sheet: 62-NS0265-49 / AO32-2-100-010-LM-09-EX-049

Normal Bore Protector Set, Thread Protector

BPRT Latched

5 1/2” APl FH Box
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Main Body

3" Ball

Inner Sleeve

Retrieval
Split Ring

Bore Protector
(see previous page)




Wear Bushing 13 5/8”
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1 00 Housing

6.3.5 Wear Bushings

\ O-Ring

Wear Bushing 10 3/4”
Drawing: 11-HS0000-49

Latch Body Inner Body

~<—O-Ring

Inner Body
Extension




6.4 Debris Caps
6.4.1 Production Tree Cap
GA drawing: 31-HS0001-67 / AO32-2-103-000-LM-09-DZ-010

Data Sheet: 62-NS0265-32 / AO32-2-100-010-LM-09-EX-032
Lift Bail Anodes

Landing Indicator Pin / Vent Valve

o
=
[
("]
-]
=
[
[
wn
<
w
-
1]
3

Hot Stab Receptacle for
injection of preservation fluid

Lockdown Rod 1 01

Lock / Unlock Position Indicator

Insulation

Inner Float

Tree Spool Body

Injection Tube




6.4.2 Gas/Water Injection Tree Cap

GA drawing: 31-HS0000-39 / AO32-2-103-000-LM-09-DZ-033
Data Sheet: 62-NS0265-43 / AO32-2-100-010-LM-09-EX-043
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&" Lift Bail
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Barrel

Check Valve

1 02 Lockdown Rod

Dummy Stab

Inner Float

Tree Spool Body

Injection Tube
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7.24 XT/TRT Umbilical BOP Interface
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7.3
7.3.1

Sequence drawings
Lower WO/C Riser Installation Sequence

T ————— e P [T pe— e ox e s
e i sermmane | e, ! el
s FORMARD —— MOVE SKATE ONTO DRILL FLOOR LOWER ASSY. MOVE SKATE ONTO DRILL FLOOR
o,
aoos hese,
——
acos J—
Bp— oo e
P—
-
reu T
(NCLUDES TOP TEST CAP) o 0 ELewioR RoM ReN-
v DOOR fow
nsen—|
41 2 M L ‘k“7li‘4>
P
ol o worhe s
[t
v o o j— [ f— f—
[ —— ase
s e,
Aol
S—— Y
A on OVERHEAD CRANE
o5 aes @/ - () e sun—|
-
N () e sun —
Wi [P
| o
(&) o st o B
o ol ]
oo WTE
 — - o]
o] et o]
U et o] i
1 s Lo st e}
— j— [— -t p— = . — j—
I A sz e L P
LR e R
e sareooommL oo R o
S
oneser ST e SR
A0 s orr i LN
g -
|~— TUGGER LINE. LAID OFF PLATE TEM
asors T e
!
E—
| ]
Py
samee 7 ) 0 |
s
N .
[ SKATE SENTREE 7 —- SENTREE 7 —
— [ — — — — —

1 2 [RTJ LFT SUB TO ELEVATORS
13 2 [RM LIFT SUB TO ELEVATORS [100059814]
12 2 |COMPLETION SPIDER RIG SUPPLIED
1" 2 8§ 5/8” MODIFIED SLIPS RIG SUPPLIED
10 2 |11 3/4" sUPS RIG SUPPLIED
° 2 [GA/INTERFACE, HYDRAULIC POSITIONING TOOL 100188097
] 2 [GA/INTERFACE, JUMPER SET, HYDRAULIC, DRAIN, RCM 100189088
7 2 [GA/INTERFACE, HANG DFF ELEVATORS 100188437
6 2 [GA/INTERFACE, JUMPER SET, HYDRAULIC, RCM/RTJ 100189076
5 2 [GA/INTERFACE, SUB, UPPER, LIFT/TEST, RTJ [100188434
4 2 [GA/INTERFACE, JUMPER SET, HYDRAULIC, RAM 100189081
3 2 [GA/INTERFACE, SUB, LIFT/TEST, RAM 100188435
2 2 [GA/INTERFACE, SUB, LOWER TEST, RCM 100188436
2 [GA/INTERFACE, PLATE, LAND OFF, RIG HANDLING 100188439
ITEM Nao| QTY DESCRIPTION P/N

1.D0 NOT SCALE, IF IN DOUBT — ASK

Drawing: P114438-0023 / AO32-2-100-010-LN-10-DK-066 (Sheet 1/2)
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Drawing: P114438-0023 / AO32-2-100-010-LN-10-DK-066 (Sheet 2/2)




7.3.2 Upper WO/C Riser Installation Sequence
Drawing: 32-UW0899-00 / AO32-2-102-010-LN-10-DK-011 (Sheet 1/8)
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53 33
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[2.05M] N

VIEW ON_ARROW Z N
PRIDE OF ANGOLA

0
‘ s
Bges R
L.89M] fx—quR JOINT. ,L
‘ z
2

53
L.08M] 807
[2.95M]

VIEW _ON_ARROW Z
PRIDE OF AFRICA

X-OVER JOINT SPIDER/SUPPORT PLATE

ONCE BEAM PASSES STAND BULDER RALS,
EAM CAN BE LANDED AND LEGS WILL CLEAR

STEP 1

WITH X—OVER JOINT SUPPORTED IN ROTARY TABLE,
LIFT TENSION FRAME UPPER SUB-ASSY FROM CATWALK
AND LAND UPPER BEAM INSIDE DRILL FLOOR AREA.

NOTE — REFER TO DRAWING 11-UWO375-00
(A032-2-102—-010—LN—10-DK-012)
FOR DETAILS OF SLING ARRANGEMENTS.




Drawing: 32-UW0899-00 / AO32-2-102-010-LN-10-DK-011 (Sheet 2/8)
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> STEP 2

RELEASE MAIN SLING FROM UPPER BEAM.
LATCH ELEVATOR TO HANDLING NECK AND
ATTACH TUGGER LINE TO YOKE SLING.
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Drawing: 32-UW0899-00 / AO32-2-102-010-LN-10-DK-011 (Sheet 6/8)

ELEVATOR

STEP T

PICK UP ON ELEVATOR ENSURING THE WEIGHT OF THE LANDING JOINT

IS FULLY SUPPORTED BY THE BOOM CRANE. USE ADDITIONAL CATWALK
TUGGER (IF AVAILABLE) TO STABILISE ASSEMBLY.

CONTINUE TO PICK—UP ON ELEVATOR, EVENTUALLY SLACKING OFF WEIGHT
ON CRANE AND ALLOWING END OF LANDING JOINT TO ENTER DRILL FLOOR
ON TROLLEY.

T BOOM CRANE

S TUGGER LINE
SUPPORT
-




Drawing: 32-UW0899-00 / AO32-2-102-010-LN-10-DK-011 (Sheet 7/8)

STEP 8

WITH CTTF/SFT/LF HANGING VERTICALLY OVER ROTARY, PICK UP THE
RSM ON TUGGER LINE (USING THE RISER HANDLING TOOL) AND LOWER

THIS INTO THE RIG'S MOUSE HOLE. SUPPORT AT RISERLOCK BOX.

Er ]

RISER SEALING MANDREL

COMBINED EST. WEIGHT OF
HANDLING TOOL AND RSM
= 1.9 TONNE

e e e

74.8 [1.90M] __|
(PAF)

MOUSE HOLE

A bmgig
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Drawing: 32-UW0899-00 /
A032-2-102-010-LN-10-DK-011 (Sheet 8/8)
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RSM JOINT SUPPORT %
[
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STEP 9 & 10

ALIGN LANDING JOINT TO RSM SUPPORTED IN MOUSE HOLE.
MAKE—UP RISERLOCK CONNECTION & PICK—UP ENTIRE
ASSEMBLY INTO DERRICK.

STAB RSM INTO X-OVER JOINT AND MAKE—-UP RISERLOCK
CONNECTION.

PROCEED TO LAND TUBING HANGER. REFER TO LAYOUT DRG
32-UW0690-00 (AO]Z—Z*W027000—LN710—DW—004)

FOR FULL STACK—-UP HEIGHT.

MOUSE HOLE
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System Schematics and logics

7.4
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Legend for the WOCS System Sche-
matics (TH and TRT mode) - Next 6

— - NANUALLY GPERATED
#{l2 - ORIFICE FLANGE ASSEMBLY
ok - GATE VALVE
[n - RIGHT ANGLE EXTERNAL SLEEVE CHOKE VALVE
- SHUTTLE VALVE
O [ @ - CHECK VALVE
|6 - HYDRAULIC COUPLING WITH CHECK VALVE
[0 - VENTING HYDRAULIC CDUPLING
}<— - DUMMY HYDRAULIC COURLING
DI - VALVE
—~>- - FLTER
IR - ELECTRICAL CONNECTION STABPLATE MAKE-UP
B - ELECTRICAL CONNELTION ROV MAKE-UP

- PILOT VALVE
$ - RELIEF VALVE
WO VALVE/FUNCTION DESCRIPTIONS:
-HP HP LINE ISOLATION VALVE
H -sD SEA DUMP ISOLATION
STEST  TEST LINE ISOLATION
~METHA  METHLINE ISOLATION
-METHB  TEST LINE TO METH LINE X-OVER
~SPKV  SURFACE PRODUCTION KILL VALVE
-SPMV. SURFACE PRODULTION MASTER VALVE 1 37

TRT Mode -
pages: A
SYMBOL  DESCRIPTION/FUNCTION 2
® -RovsTAB )
@) - PRESSURE TRANSDUCER -
@ - TEMPERATURE TRANSDUCER
@ - POSITION TRANSMTTER (V,]
® - PRESSURE GAUGE
= - ROV OPERATED ‘ﬁ
A - HYOR FAIL SAFE [LOSE W/RQV DVERRIDE -,

50 EQD cnmplele.‘

7=

EPU function

TRT function

~SMIV SURFACE METHANOL INJECTION VALVE
~SPSV SURFACE PRODUCTION SWAB VALVE
~SPWV SURFACE PRODUCTION WING VALVE
~LV-U  UPPER LUBRICATOR VALVE

-Vl LOWER LUBRICATOR VALVE

RV RETAINER VALVE

-BOV  BLEED OFF VALVE

SUBSEA TEST TREE

THRT, LATCH/UNLATCH

ST TH, LDCK/UNLOCK

-Ns NITROGEN INJECTION SUB

Cann. pressure an both sides

I
SCM function D

— - ROV OPERATED

HPU function .

- 2 POSITIONS 3 WAY VALVE, HYDRAULIC
PILOTED

2 POSITIONS & WAY VALVE, HYDRAULIC
PILOTED

- 3 POSITIONS, & WAY VALVE, ROV
OPERATED
- ISOLATION VALVE, ROV OPERATED

- 3WAY VALVE, ROV OPERATED

Note
AtHPU
AtHPU
ALEPU

Venting pilat line at HPU
Drop to 50 bar at DCY on TRT

- ISOLATION VALVE. HAND OPERATED

XTI
>
J__!i, - RELIEF VALVE
m
aD-
L
ADV/
AV
o
i
wsT
wav
HP

Pilot valve drop out at TRT

Pressurizing pilot line at HPU
Incr. to B0 bar at DCV on TRT

Pilot valve latches in at TRT

- CHECK VALVE

TRT connector siraking to unlaich

- ACCUMULATOR IBLADDER!

- CUTTING LooP

e
Action
Vent
Vent
off
Vent
Bleed
Drop out
Pressure
Pressure
Latch
Stroke

- ACCUMULATOR DRAIN VALVE

- ANNULUS VENT

- CUTTING VALVE

- LOW PRESSURE

- WELLHEAD SEAL TEST

- WST/ AV

- HIGH PRESSURE
TRTCL/U - TRT CONNECTOR LATCH / UNLATCH
TRTGRL/U - TRT GRIPPERS LATCH/ UNLATCH
XT MECHL/U - XT MECHANICAL LOCK/ UNLOCK

EQD (without Grij
Function

[TRTISCM LP supply

SCM HP supply

SCM power A & B

TRT Conn. Latch

[ TRT Conn. Unlatch

TRT Unlatch

XTL/U - XT LOCK / UNLOCK
PWR/SIG - POWER AND SIGNAL
MECH - MECHANICAL

[4:5 - GUILLOTINE BLINDSTAB
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7.4.2 WOS System Schematics - TH Mode
Drawing: 12-NE0009-00 / AO32-2-100-012-NM-10-DN-019 (Sheet 1/3)
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Drawing: 12-NE0009-00 / AO32-2-100-012-NM-10-DN-019 (Sheet 2/3)
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Drawing: 12-NE0009-00 / Ag)mii[%”—r%;;l 00-012-NM-10-DN-019 (Sheet 3/3)
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743 WOS System Schematics - TRT Mode

Drawing: 12-NE0010-00 / AO32-2-100-012-NM-10-DN-018 (Sheet 1/3)
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Drawing: 12-NE0010-00 / AO32-2-100-012-NM-10-DN-018 (Sheet 2/3)
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Drawing: 12-NE0010-00 / AO32-2-100-012-NM-10-DN-018 (Sheet 3/3)
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7.5 WOCS Schematics and logics
7.51 WOCS General Arrangement

The WOCS Container to be split in hydraulic section and control section. The
hydraulic section holds tanks, pumps, accumulators, filters, flowmeters, regulators,
control valves and flushing facility. The control section holds MCS, PLC, MCP, SSTT
SCU, ROV monitors and UPS. All non Ex equipment shall be inside a common air
purged cabinet.

WOCS Container
Purging
Hydraulic Control | ang AC

Section Section

Remote 230 VAC SSTT
ReP PC RCP

UPS
Cabinet

» U UPS
230V 120V

SSTT
Panel

Purged e
Cabinet ©
HPU

ROV
monitor A

ROV,
monitor B.

SSTTSCU

=y
Watch
dog
EPU
Modem Modem o
A 5 EPU
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The Dalia Workover Control System (WOCS) is a standard KOP dual-redundant Master Control Sta-
tion (MCS), consisting of two Industrial Personal Computers (IPC) running KOP SMACS5 software
in a hot standby configuration. A watchdog system promotes the standby IPC to online in the event
of the online IPC failing.

The KOP scope of supply is the MCS and the Electrical Power Unit (EPU) within the purged cabinet,
and the Remote Operator Workstation (ROWS). The following diagram shows the MCS and its
interfaces to external equipment.

HPU ROWS
AIR CON I . Note 2
Remote Operator Interface
Note 7 TT  (RCPin Driller’s Cabin)
TCILINKS | Fibre Optic 1
SPLITTER _ || Convertors I
| Note 6
- H mcs

X | o £

pa— —l
Note 8 | - [reea ]
| ]
Note 1 WATCHDOG

Note 3
SWITCH UNIT

‘ ‘ Note 4

[ e
>

Remote Switch
Ethernet Hub
Peripheral Switch
Local Switch

UNINTERUPTIBLE
[POWER SUPPLY

Local Operator Interface
EPU M°:EM Note 5 (MCP in WOCS Container)

Dual iCon SEM
] subsea control
Module

. This will be a third-party PLC that interfaces to the Hydraulic Power Unit, Purging and Air Conditioning (for the

'WOCS container), Electrical Power Unit and Shutdown panels. It will communicate with the MCS via a serial link.

. The Remote Operator Workstation will provide facilities to monitor the MCS but not control it. It will be possible to

offload MCS data at the ROWS. It will communicate with the MCS via Ethernet over a fibre optic connection.

. The Peripheral Switch (Servswitch unit) will connect the MCS peripherals (2-off display screen, keyboard and

tracker ball, supplied by Hitec and at local and remote locations) to the online or standby IPC, as selected by the
operator. The online IPC will normally be used for MCS control and monitoring

. The Local and Remote switches (supplied by Hitec) will connect either the Local Operator Interface or the

Remote Operator Interface to an IPC (either the online or standby, as determined by the Peripheral Switch).

Two modems will be provided for two subsea i lines, one icati line to each SEM (A
and B) of the iCon SCM.

Fibre optic converters and cabling, for connection to the ROWS and the Remote Operator Interface, and for the
Transparent Communications Interface (TCI) links, will be supplied by Hitec.

The TClI links will consist of RS-232 sockets external to the purged cabinet. Third-party vendors will be able to
connect their computer equipment to these sockets and communicate with the serial devices attached to each
SEM of each iCon SCM via TCI software in the MCS.
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7.5.2 WOCS Container Hydraulic Schematic
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< Drawing: P109217-0012 / AO32-2-100-012-NM-10-DN-010 (Sheet 1/4)
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Workover System
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Drawing: P109217-0012 / AO32-2-100-012-NM-10-DN-010 (Sheet 3/4)

5
=
A
o
<
(]
=
v
<
w
-
1]
3

y
! % g
‘ <&
| il
| : ﬁ {
-3 T
| 2t
‘ g
LV LnE & 20 -
148 5t T :
§ kg 1 : N
‘ TP = JH<&
T E
L LNE 5 »L/\ y
—_ /e G| B
LU CLosE g 3 J .
Rl 1| T
RS- £ T 5
" ] X JH<B
w rRow S g l
PUh S0 s E]
Lvune + o
METH. H
v UNE 3 2. =
T LV-L OPEN L= J g
& B, 9 10 s
| Tegtdts * TH<
W z H
TH.0Y-L close J «
2 = o
o 7 <

LV UMBLICAL —— - —— - —— -
JUNPER CONN.




Workover System
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7.5.4 WOCS Container Electrical Block Diagram
Drawing: P109217-0016 / AO32-2-100-012-NM-10-DN-011
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WOCS MCS & EPU Block Diagram

Drawing: 21-KM0017-01 / AO32-2-101-012-NM-10-DN-003
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7.5.6 WOCS EPU Electric Schematic One-Line Diagram
Drawing: 24-KE0210-86 / AO32-2-101-012-NM-10-DN-005
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Production Well Jumper Installation Sequence

Step 1

Production Well Jumper

is lowered from surface with a
lifting frame (not shown) and
approach the Manifold and XT.

Production Well Jumper

Prod. XT
(2nd End)

1adwing |9 uondNpoad

Temp. Prot.
Cap

Manifold
(1st End)

Side View of step 2

Step 2
1st End of Well Jumper is landed
out and guided in place on Manifold. |
Temporary Protection Cap installed on |
Manifold Hub.
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Step 3

2nd End of Well Jumper is landed out
on Guide duct on X-Mas Tree. Lifting
Frame is removed.

Side View of step 4

Step 4

Temporary Caps are removed and
ROV equiped with Stroke Tool strokes
1st and 2nd End to final position. Then
Top Covers are installed on both ends.




8.2 Production Well Jumper Details

2nd End

Anode Bracket
Electrical Flying Leads
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Methanol Line
Additional Injection Point
LPB

LP A Production Line

Anti Scale and
Corrosion Inhibitor
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2nd End Reaction Box Pressure Cap
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9.1 Top Assembly List

From 'Top Assembly Drawing': 32-NT2000-00 / A032-2-100-014-LT-13-DK-017

GA drawing (AKS

numbers) GA drawing (TFEA numbers)
Tools
Stroke Tool 32-NT2000-13 A032-2-100-014-LT-13-DK-013
12"/MB/SU Seal Surface Cleaning Tool 32-NT2000-14 AO32-2-100-014-LT-13-DK-014
12'/MB/SU Seal Tool 32-NT2000-15 A032-2-100-014-LT-13-DK-015
6" Seal Tool 32-NT2000-36 A032-2-100-014-LT-13-DK-026

6" Seal Surface Cleaning Tool

32-NT2000-37

AO32-2-100-014-LT-13-DK-027

Connection System

Umbilical Termination Head

32-NT2000-04

A032-2-100-014-LY-13-DK-004

6" 15t & 2nd End Interface

32-NT2000-49

AO32-2-100-014-LT-13-DK-038

6" 15t & 2nd End Interface (Insulated)

32-NT2000-50

AO32-2-100-014-LT-13-DK-039

12" SB Spool 1st & 2nd End

32-NT2000-52

A032-2-100-014-LT-13-DK-049

Gas Injection Jumper Connection Points

32-NT2000-53

A032-2-100-014-LT-13-DK-050

Gas Injection SDU Valve Panel

32-NT2000-54

AO32-2-100-014-LY-13-DK-001

Water Injection SDU Valve Panel

32-NT2000-55

A032-2-100-014-LY-13-DK-002

Umbilical Termination Head Orientation

32-NT2000-58

AO32-2-100-014-LY-13-DK-003

Umbilical Termination Lifting Yoke

32-NT2000-59

AO32-2-100-014-LT-13-DK-062

2nd End Porch

32-NT2000-46

A032-2-100-014-LT-13-DK-035

2nd End Porch

32-NT2000-47

A032-2-100-014-LT-13-DK-036

6" Orientable Porch

32-NT2000-48

AQO32-2-100-014-LT-13-DK-037

Clamp Connectors & Seals

6' Clamp Connector

32-NT2000-01

A032-2-100-014-LT-13-DK-001

12" Clamp Connector

32-NT2000-02

AQ32-2-100-014-LT-13-DK-002

Multi Bore Clamp Connector

32-NT2000-03

A032-2-100-014-LT-13-DK-002

12" Clamp Connector Body'

32-NT2000-11

A032-2-100-014-LT-13-DK-011

Multi Bore Umbilical Clamp Connector

32-NT2000-18

AO32-2-100-014-LT-13-DK-030

12" MB FCM Clamp Connector

32-NT2000-29

AO32-2-100-014-LT-13-DK-005

Seals and Seal Casettes

32-NT2000-41

A032-2-100-014-LT-13-DK-047

Hubs

6" (146) Outboard Hub

32-NT2000-19

AO32-2-100-014-LT-13-DK-019

6" (146) Inboard Hub

32-NT2000-20

A032-2-100-014-LT-13-DK-020

12" (285) Outboard Hub (CS+SD)

32-NT2000-21

A032-2-100-014-LT-13-DK-028

12" (285) Inboard Hub (CS+SD)

32-NT2000-22

AO32-2-100-014-LT-13-DK-018

Multi Bore (MB) Outboard Hub

32-NT2000-23

A032-2-100-014-LT-13-DK-024

MB 12'-5"/2" & 5 HC Inboard Hub Manifold

32-NT2000-24

AQ32-2-100-014-LT-13-DK-025

Main Umbilical Outboard Hub

32-NT2000-25

AO32-2-100-014-LT-13-DK-021

Main Umbilical Inboard Hub

32-NT2000-26

A032-2-100-014-LT-13-DK-022

MB 12"-5"/2" Outboard Hub GI (CS)

32-NT2000-27

A032-2-100-014-LT-13-DK-051

12'-5" Inboard Hub GI XT

32-NT2000-28

AQ32-2-100-014-LT-13-DK-004

12" MB Lower FCM Hub

32-NT2000-30

A032-2-100-014-LT-13-DK-059

12" MB Upper FCM Hub

32-NT2000-31

A032-2-100-014-LT-13-DK-060

MB 12'-5"/2" & 5 HC Inboard Hub XT

32-NT2000-57

AO32-2-100-014-LT-13-DK-056

Caps

Inboard 6" Pressure Cap

32-NT2000-06

A032-2-100-014-LT-13-DK-006

12" Test / Flush Cap Kit

32-NT2000-07

AQ32-2-100-014-LT-13-DK-007

6" Test / Flush Cap Kit

32-NT2000-08

A032-2-100-014-LT-13-DK-008

12" Test/ Flush Cap (SB)

32-NT2000-09

A032-2-100-014-LT-13-DK-009

12" OB Hydrostatic Pressure Cap (MB/SB)

32-NT2000-10

AQO32-2-100-014-LT-13-DK-010

6" OB Pressure Cap XMT Side (WI)

32-NT2000-16

AO32-2-100-014-LT-13-DK-016

SU Pressure / Monitoring Cap (For offshore use)

32-NT2000-17

A032-2-100-014-LT-13-DK-052

Inboard 12* MB Hydrostatic Pressure Cap

32-NT2000-32

AO32-2-100-014-LT-13-DK-053

Inboard 12" SU Hydrostatic Pressure Cap

32-NT2000-33

AO32-2-100-014-LT-13-DK-054

12" Test / Flush Cap (SU)

32-NT2000-34

A032-2-100-014-LT-13-DK-032

Inboard 12* Multi Bore Pressure Cap

32-NT2000-35

AO32-2-100-014-LT-13-DK-023

6" Outboard Hydrostatic Pressure Cap ILT Side (WI/GI)

32-NT2000-38

AO32-2-100-014-LT-13-DK-029

Inboard 12" Hydrostatic Pressure Cap (SB)

32-NT2000-39

A032-2-100-014-LT-13-DK-033

Outboard 12" Multi Bore Pressure Cap

32-NT2000-40

AO32-2-100-014-LT-13-DK-034

Inboard 6" Hydrostatic Protection Cap

32-NT2000-42

AO32-2-100-014-LT-13-DK-048

12" 1B Temporary Protection Cap

32-NT2000-43

A032-2-100-014-LT-13-DK-058

6" 1B Temporary Protection Cap

32-NT2000-44

AQ32-2-100-014-LT-13-DK-057

12" Inboard SB High Pressure Cap

32-NT2000-45

AQO32-2-100-014-LT-13-DK-061

12" Inboard SU High Pressure Cap

32-NT2000-56

A032-2-100-014-LT-13-DK-055




9.2 Tie-in ROV tools
9.21 6” Cleaning Tool

GA drawing: 32-NT2000-37 / AO32-2-100-014-LT-13-DK-027
Data Sheet: 22-NT2009-01 / AO32-2-100-014-LS-13-EK-015

ROV Handle

Inboard Reaction
Plate Guiding

\

Lifting Lug (3 off)

ad Receptacle

with Protective Stab

163

Guide Funnel for

Connector Guide
Spear

Inboard Hub

Guide Funnel

Cleaning Unit

15-MX2001-04

Guide Funnel for
Connector Knob

Top view

Stroking Indicator
Connector Landing Indicator

IB Landing Indicator



9.2.2 12” Cleaning Tool

GA drawing: 32-NT2000-14 / AO32-2-100-014-LT-13-DK-014
Data Sheet: 22-NT2009-03 / AO32-2-100-014-LS-13-EK-017

ROV Handle

Lifting Lug (4 off) Quad Receptacle
with Protective Stab

Buoyancy Element

Inboard Reaction
Plate Guiding

164

Guide Funnel for
Connector Guide
Spear

Umbilical Insert
15-MX2001-03

Guide Funnel for
Single Bore Insert Connector Knob
1 15-MX2001-01

Top view

Multi Bore Insert
15-MX2001-02

IB Landing Indicator OB Landing Indicator



9.2.3 6” Seal Replacement Tool

GA drawing: 32-NT2000-36 / AO32-2-100-014-LT-13-DK-026
Data Sheet: 22-NT2009-02 / AO32-2-100-014-LS-13-EK-016

ROV Handle

Guide Funnel for

Connector Guide

Spear 6“ Seal Replacement
(Grabber) Unit

Guide Funnel for
Connector Knob
Lock/Release Indicator

Top view

Stroke Indicator

Quad Receptacle
with Protective Stab

Connector Landing Indicator

165



9.24 12” Seal Replacement Tool

GA drawing: 32-NT2000-15 / AO32-2-100-014-LT-13-DK-015
Data Sheet: 22-NT2009-04 / AO32-2-100-014-LS-13-EK-018

ROV Handle
Quad Receptacle
with Protective Stab

Lifting Lug (4 off)

Buoyancy Element

Guide Funnel for
Connector Guide
Spear

Multi Bore / Umbilical
Insert
14-NT2022-01

Guide Funnel for

Connector Knob

Single Bore Insert Top view

14-NT2023-00

Lock/Release Indicator OB Landing Indicator/



9.2.5 Stroking Tool

GA drawing: 32-NT2000-13 / AO32-2-100-014-LT-13-DK-013
Data Sheet: 22-NT2009-05 / AO32-2-100-014-LS-13-EK-019

Buoyancy Block

Dual Port Receptacle

ROV Handle

Anode

167

Pilot Operated
Check Valve

Docking Groove
for 12” System

Balance Weight (Lead)

Docking Groove
for 6” System

Hydraulic Cylinder Rod End



9.3 Tie-in Equipment and Parts
9.3.1 Umbilical Termination Head

GA drawing: 32-NT2000-04 / AO32-2-100-014-LY-13-DK-004
Data Sheet: 22-NT2009-81 / AO32-2-100-014-LY-13-EK-003

Extension Spool Piece
Protection Cover

for Lifting Yoke
1. end Outboard

Reaction Plate

Splice Box Cover

/ Anodes

g
168

Single Port Receptacle
Protection (dummy stab)

Other end connected to Manifold

12” OB Hydrostatic Protection Cap

Splice Box Cover

Q =Quad
P/S = Power / Signal SPCS Dual Barrier
Umbilical Termination




9.3.2 6” Clamp Connector / Seal Plate / Hubs

6" Outboard Hub
32-NT2000-19 /
AO32-2-100-014-LT-13-DK-019

6" Seal Plate
14-NT0006-12

Qe

169

6" Clamp Connector Assembly .
32-NT2000-01 / 6" Inboard Hub

A032-2-100-014-LT-13-DK-001 32-NT2000-20/
A032-2-100-014-LT-13-DK-020



9.3.3 6” Caps

©

Cap Material Cap Material
Super Duplex
6" Outboard Hydrostatic Pressure Cap 6" Outboard Pressure Cap XMT side
(ILT Side WI/GI)
32-NT2000-38 / 32-NT2000-16 /
AO32-2-100-014-LT-13-DK-029 AO32-2-100-014-LT-13-DK-016

170

6" Inboard Hydrostatic Protection Cap ,

32-NT2000-42 / | %Y
AO32-2-100-014-LT-13-DK-048 @ \J :
Backside

Clamp Connector

Lifting Points Torque Interface

/Guidebumper

6" Inboard Pressure Cap
32-NT2000-06/
AO32-2-100-014-LT-13-DK-006

6“ Clamp Connector (closed)



9.3.4 12” Caps

Fishtail Release Spring

Cap (POM)

Cap
(Super Duplex)

Check Valves
S,

Compensator

12” OB Hydrostatic Pressure Cap
32-NT2000-10 /
AO032-2-100-014-LT-13-DK-010

12” OB Multi Bore Pressure Cap
32-NT2000-40 /
AO32-2-100-014-LT-13-DK-034

12” 1B Hydrostatic Pressure Cap
32-NT2000-39 /
AO32-2-100-014-LT-13-DK-033

12" 1B SU Hydrostatic Pressure Cap

32-NT2000-33 /
A032-2-100-014-LT-13-DK-054

12” 1B MB Hydrostatic Pressure Cap

32-NT2000-32 /
A032-2-100-014-LT-13-DK-053

171



Lifting Points

<
]

Guide Bumpers

;\4

12" 1B MB Pressure Cap
=—32-NT2000-35 /
AO32-2-100-014-LT-13-DK-023

Service Umbilical Configuration:
32-NT2000-56 /
AO32-2-100-014-LT-13-DK-055

Alignment Funnel

Anodes

12" Clamp Connector (MB config)

172 =

Insulation Cover Bracket

\

12” Clamp Connector (SB config)

12” 1B SB High Pressure Cap
32-NT2000-45 / AO32-2-100-014-LT-13-DK-061



9.3.5 12” Hubs

Inboard (IB) Outboard (OB)

Single Bore
(SB)

12" 1B SB Hub 12" OB SB Hub
32-NT2000-22 / 32-NT2000-21 /
AO32-2-100-014-LT-13-DK-018 AO32-2-100-014-LT-13-DK-028

Multi Bore
Gas Inj.
(MB)
173
12"-5” IB MB Hub GI (CS) 12"-5” OB MB Hub Gl (CS)
32-NT2000-28 / 32-NT2000-27 /
AO032-2-100-014-LT-13-DK-004 AO32-2-100-014-LT-13-DK-051
Multi Bore
(MB)
12"-5"/2" 1B MB Hub 12" OB MB Hub
32-NT2000-57 / 32-NT2000-23 /
AO32-2-100-014-LT-13-DK-056 AO32-2-100-014-LT-13-DK-024
Service
Umbilical
(SU)

Main Umbilical IB Hub Main Umbilical OB Hub
32-NT2000-26 / 32-NT2000-25 /
AO032-2-100-014-LT-13-DK-022 AO32-2-100-014-LT-13-DK-021



9.3.6 12” Clamp Connector Configurations

Torque Tool Interface

Tool Guide Plate

Single Bore Clamp Connector (open)
32-NT2000-02 / AO32-2-100-014-LT-13-DK-002

Bolt . =~

Subsea Replaceable
Sealplate Insert

174

Multi Bore Clamp Connector (open)
32-NT2000-03 / AO32-2-100-014-LT-13-DK-003

Subsea Replaceable
Sealplate Insert

Multi Bore Umbilical Clamp Connector (open)
32-NT2000-18 / AO32-2-100-014-LT-13-DK-030



9.3.7 12” Seals and Seal Casettes

Seals and Seal Casettes GA drawing: 32-NT2000-41 \ AO32-2-100-014-LT-13-DK-047

12” MB and SU Seal Casing
19-NT2000-02

Service Umbilical Seal Magazine 175
14-NT2010-02

\

Multi Bore Seal Magazine
14-NT2010-01

12" SB Seal Casing
19-NT2000-06

12" TX-seal with retainer ring —

14-NT0126-00



9.3.8 Temporary Protection Caps

6” TPCs ROV Handle

Access for
Stroke Tool

1 76 6” IB 1. End Temporary Protection Cap 6” 1B 2. End Temporary Protection Cap (locked)
32-NT2000-44 / AO32-2-100-014-LT-13-DK-057

12” TPCs Front Back

12" 1B 1. End Temporary Protection Cap 12" IB 2. End Temporary Protection Cap (locked)
32-NT2000-43 / AO32-2-100-014-LT-13-DK-058
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ROV Intervention Top Assembly Drawing
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10.1
Top Assembly Drawing: 10-NT0008-00 / AO32-2-100-000-LS-14-DK-001

ROV Intervention / Tooling




10.2 Remotely Operated Tools

10.2.1 Integrated Running Tool (IRT) w/ Flow Control Module (FCM)

GA drawing: 32-NT2050-11 / AO32-2-100-011-LS-14-DK-026
Data Sheet: 22-NT2060-02 / AO32-2-100-011-LS-14-EK-003

Elevator with latch 1 Points

ROV Grabber Bar
IRT Rolling
Wheels Frame
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Q
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s 4 7 o Softlanding
Flow Control —e, l.\ a Cylinder (4 off)
o contl-fd <)
A ‘ i Frame Guidepost
s
e~ ]
=%y
ROV Panel

ELEVATOR |

Bottom Structure (FCM)

@nown 1 Guide Post
-—0

— Pressure Gauges
O

ROV GP
Friction lock /

o @ ‘W'— ROV Valves Rotation arm
JUNL.
. o /
o —— Receptacle for
SUBRLYSSSSS hydraulic supply
©

@ PARKING ¥/




10.2.2 Integrated Running Tool (IRT) w/ Control Module (SCM or MCM)

GA drawing: 32-NT2050-11 / AO32-2-100-011-LS-14-DK-026
Data Sheet: 22-NT2060-02 / AO32-2-100-011-LS-14-EK-003

IRT Rolling

Wheels Frame Lifting Points

Twin Lock Torque

Tool System ROV Grabber Bar
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o
<
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ROV Panel

180 RoOvGP

Friction lock /
Rotation arm

Softlanding
Cylinder (4 off)

Frame Guidepost

Bottom Structure (SCM/MCM)
Subsea- / Manifold Control Module

Guide Post




10.3 ROV Tools
10.3.1 2.7 kNm Torque Tool - Class 4

GA drawing: 32-NT2050-09 / AO32-2-100-011-LS-14-DK-008
Data Sheet: 22-NT2060-01 / AO32-2-100-011-LS-14-EK-002

Horisontal ROV Handle

x
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5
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=
Q

Electronics Housing

API/ISO Class 1-4
Interface
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Fin Latch

Torque Tool Motor

Turns Counter

Turn Feedback Connector




10.3.2 17 kNm Torque Tool - Class 7 + GHO

GA drawing: 32-NT2050-02 / AO32-2-100-011-LS-14-DK-001
Data Sheet: 22-NT2065-00 / AO32-2-100-011-LS-14-EK-008
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ROV Handles

API Class 7 Interface

182

Dual Port
Receptacle

Gearbox

17 kNm Torque Tool with GHO interface



10.3.3 Jumper Deployment Tool

GA drawing: 32-K10002-02 / AO32-2-104-000-LS-14-DJ-110
Data Sheet: 22-NT2068-00 / AO32-2-100-011-LS-14-EK-010
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Docking Probe
Buoyancy
Alignment Pin
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Gripper

Torque Tool

Magnetic Holder

Hub Inspection Camera
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10.3.4 Torque Analyzers

Read-Out Unit

2,7 kNm Torque Tool Analyzer

GA Drawing:
32-NT2050-19 / AO32-2-100-011-LS-14-DK-035
Data Sheet:
22-NT2060-04 / AO32-2-100-011-LS-14-EK.015

Read-Out Unit

17 kNm Torque Tool Analyzer

GA Drawing:
32-NT2050-20 / AO32-2-100-011-LS-14-DK-034
Data Sheet:
22-NT2065-00 / AO32-2-100-011-LS-14-EK.008

Jumper Deployment Tool Torque Analyzer

[ GA Drawing:

32:NT2050-23 / AO32-2-100-011-LS-14-DK-044
Data Sheet:

22-NT2076-00 / AO32-2-100-011-LS-14-EK.017

Read-Out Unit

Integrated Running Tool Tool Torque Analyzer

GA Drawing:
32-NT2050-24 / AO32-2-100-011-LS-14-DK-048
Data Sheet:
22-NT2060-07 / AO32-2-100-011-LS-14-EK.019



10.3.5 18 3/4” Gasket Change-Out Tool

GA drawing: 32-NT2050-03 / AO32-2-100-011-LS-14-DK-006
Data Sheet: 22-NT2060-00 / AO32-2-100-011-LS-14-EK-001

ROV Interface
Fishtail Handle

Hydraulic Interface \

2-Line Receptacle
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Gasket Interface
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10.3.6 Linear Actuator Override Tool

GA drawing: 32-NT2050-01 / AO32-2-100-011-LS-14-DK-003
Data Sheet: 22-NT2058-00 / AO32-2-100-011-LS-14-EK-013

Dual Port Receptalce

Protection Structure

ROV Handle

Lifting Point

Dual Port Receptacle
Stroke Indicator

Isolation Valve with ROV Handle



10.3.7 Lock-Out Tool

GA drawing: 32-NT2050-16 / AO32-2-100-011-LS-14-DK-031
Data Sheet: 22-NT2071-00 / AO32-2-100-011-LS-14-EK-012

Stroke Indicator

Guiding

ROV Handle

Bayonet Locking Mechanism
(automatic lock)

Bayonet Interface Stem Locking Mechanism

Stroke Indicator

Main Stem
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-
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4 Hydraulic

Dirty Work Package

GA drawing: 32-NT2050-10 / AO32-2-100-011-LS-14-DK-027
Data Sheet: 22-NT2066-00 / AO32-2-100-011-LS-14-EK-009

Pig Tail Power / Communication

Hydraulic Reservoir

Lifting Eyes Onshore

4 pin ROV
ISO Interface

Water Filter Unit

Filter status manometer

Subsea bracket:

hydraulic valve
package
RCU1/2 (2 off)

Mini ROV Panel
for Manipulator

Stab 2
Dual Port

Mini ROV Stab 1
Buckets Back Seal

Hydraulic Booster



10.3.9 FCM Hub Cleaning Tool

GA drawing: 32-NT2050-05 / AO32-2-100-011-LS-14-DK-002
Data Sheet: 22-NT2060-03 / AO32-2-100-011-LS-14-EK-004

ROV Interface
Fishtail Handle

Latch Indicator

Lifting Lug (3 off)

Landinw

\
Quad Port
Receptacle

Gripper Arm (3 off)

FCM Underside

Cleaning Head Unit
15-MX9000-13
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10.3.10 Fluid Transfer Unit

GA drawing: 32-NT2050-13 / AO32-2-100-011-LS-14-DK-039
Data Sheet: 22-NT2062-00 / AO32-2-100-011-LS-14-EK-005

Lifting Point Hose Brackets
16 |. Pressure Compensators (2 off) \

Pressure Relief
Valves

Volume Indicator

fuijoo] / uonUAAIU| AOY

Single Port Stab
with Isolation Valve

Bouyancy

Quick Connector for on-deck filling

Hose

Hose Brackets

(4 off)



10.3.11 Hot Stabs & Dummy Stab

GA drawing: 32-NT2050-07 / AO32-2-100-011-LS-14-DK-004
Data Sheet: 22-NT2059-00 / AO32-2-100-011-LS-14-EK-014

Single Port Stab (35 mm)

fuijoo] / uonuaAINU| AOY

Dual Port Stab (35 mm)

Quad Port Stab (35 mm)

Protection Stab / Dummy Stab



10.4 Other Tools
10.4.1 Multi Purpose Basket

GA drawing: 32-NT2050-08 / AO32-2-100-011-LS-14-DK-005
Data Sheet: 22-NT2063-00 / AO32-2-100-011-LS-14-EK-006

Tool Carrier (8 off)
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<
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Basket Hatch (8
6“ Gasket Carrier (2 off, asket Hatch (8 off)

behind)

Pressure Testing Station

Stroke Tool
Calib Jig

192

Mud Mat

Main Frame
12” Gasket Carrier (2 off)

ROV Locking Mechanism
Anodes for 4 Basket Hatches



10.4.2 Jumper Deployment Skid

GA drawing: 11-KI0006-04 / AO32-2-104-011-LS-14-DW-104
Data Sheet: 22-NT2069-00 / AO32-2-100-011-LS-14-EK-011

Jumper Deployment Tool
(ROV hidden)

Lifting Point ?\

Inboard Junction Plate
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Parking Junction Plate
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Hydraulic Flying Lead

Anodes




10.4.3  Fluid Sampling Unit

GA drawing: 32-NT2050-06 / AO32-2-100-011-LS-14-DK-007
Data Sheet: 22-NT2064-00 / AO32-2-100-011-LS-14-EK-007

fuijoo] / uonUAAIU| AOY

Dump Cylinder (hidden) Hot Stab
Glycol Dump Bottle

Sampling Cylinder

Buoyancy

Pressure Gauges Parking Receptacles

ROV Valves
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Top Assembly Drawings
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Drawing: 10-KC0012-00 / AO32-2-101-020-NK-12-DN-100 (Sheet 2/16)
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1.2 Control Units

Note:
The Multiphase Flow Meter (MFM) and Choke does not have their own pages. Please

look at chapter 6.2.6 Flow Control Modules.

11.2.1  Subsea Control Module (SCM)

Subsea Control Module (SCM):
GA drawing: 11-KC0343-25 / AO32-2-101-020-NK-12-DN-106
Data Sheet: 21-KC0542-04 / AO32-2-101-020-NK-12-EN-112

Manifold Control Module (MCM):

GA drawing: 11-KC0343-26 / AO32-2-101-020-NK-12-DN-107
Data Sheet: 21-KC0542-05 / AO32-2-101-022-NK-12-EN-112

Subsea Control Module

Pressure Mandrel
Compensation
Bladder Qil-Filled House
in housing Accumulator

Twinlock
Lockdown
Mechanism

Shipping Cover Electrical
Connectors  \ROV Electrical

Connectors

Hydraulic
Couplings




11.2.2  Chemical Injection Throttle Valve (CITV)

GA drawing: 35-KC0209-05 / AO32-2-101-361-NK-12-DL-101
Data Sheet: 21-KC0542-24 / AO32-2-101-361-NB-12-EL-100
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National Couplers

Receptacle House
mounted on XMT




11.2.3  Acoustic Data Logger (ADL)

GA drawing: 11-KM0026-04 / AO32-2-101-020-NK-12-DN-196
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11.2.4 Downbhole Interface Unit (DIU)
GA drawing (SLIC): 11-KC2550-02 / AO32-2-101-020-NK-12-DN-118
Data Sheet (SLIC): 21-KC0542-10 / AO32-2-101-020-NK-12-EN-114

GA drawing (WIC): 11-KC2550-03 / AO32-2-101-020-NK-12-DN-119
Data Sheet (WIC): 21-KC0542-11 / AO32-2-101-020-NK-12-EN-115

SLIC = Subsea Line Interface Card
WIC = WellNet Interface Card
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11.2.5 Sand Detector (SD)

GA drawing: 35-KC0209-06 / AO32-2-101-022-NA-12-DN-115
Data Sheet: 21-KC0542-22 / AO32-2-101-022-NA-12-EN-101
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11.3  Safety Logic Diagram

Drawing: 12-NS1400-26 / AO32-2-100-000-00-03-DA-001 (Sheet 1/8)
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Drawing: 12-NS1400-26 / AO32-2-100-000-00-03-DA-001 (Sheet 6/8)
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Drawing: 12-NS1400-26 / AO32-2-100-000-00-03-DA-001 (Sheet 7/8)
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Drawing: 12-NS1400-26 / AO32-2-100-000-00-03-DA-001 (Sheet 8/8)
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