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1 System information

1.1 Project data

Description Data

Design temperature -18to +90 °C

Design water depth 1450 m

Actual water depth P70 1360 m / P80 1400 m
Design life 20 years

1.2 Well data

Description Rosa

Initial reservoir temperature 69 °C

Initial reservoir pressure 269.6 bara at -2600m TVD/MSL
Maximum WHISP 215 bara
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1.3 General information

Description

Data

MPP CON Project Number

9060

MPP CON Scope of Supply

AO-050-PJG-310-000237
(MPP CON doc no: ITM-0009639)

Main Interface Drawing

AO-050-GMP-310-000380
(MPP CON doc no: ITM-0058434)

Hydraulic Schematic

A0-050-GSG-310-000102 and AO-050-GSG-310-000103
(MPP CON doc no: DRW-0001208 and DRW-0001209)

MPP CON Project Manager

Inge Fagnastgl

Client

Total E&P Angola

Client specification

According to contract:
1C200 - Out of Country
1C201 - In Country

End User Total E&P Angola
Country Angola
Project GirRI
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1.4 Abbreviations and nomenclature

API American Petroleum Institute
standards

BF Barrier Fluid

BR Barrier Return

BS Barrier Supply

CCR Central Control Room

ccv Chemical Control Valve

CF Control Fluid

Cl Company ltems

Clv Chemical Injection Valve

COMPANY | Total E&P Angola

CR Conductor Resistance

CcTv Chemical Throttle Valve

cv Choke Valve

Cv Coefficient of flow

DCV Directional Control Valve

DMPP Dummy MPP

DNV Det Norske Veritas

E&P Exploration and Production

FO Fibre Optical

FLDF Flying Lead Deployment Frame

FLOT Flying Lead Orientation Tool

FPSO Floating, Production Storage and
Offloading

GA General Arrangement (drawing)

GVF Gas Volume Fraction

HFL Hydraulic Flying Lead

HPU Hydraulic Power Unit

HV High Voltage

HVAC Heating, Ventilation and Air
Conditioning

ISO International Organization for

Standardization

IT Installation tool

Lv Low Voltage

McCC Motor Control Centre

MCT Multi Cable Transit

MeOH Methanol

MFCV Minimum Flow Control Valve
MPFM Multiphase Flow Meter

MPP Multiphase Pump

MPP RT MPP Running Tool

MSL Mean Sea Level

MWP Maximum Working Pressure
NA Not Applicable

OWS Operator Work Station

P&ID Piping and Instrument Diagram
PCM Power & Control Module
PPM Parts per million

PT Pressure Transmitter

ROV Remotely Operated Vehicle
SCM Subsea Control Module

SbuU Subsea Distribution Unit

SEM Subsea Electronic Module
SLS Support and Levelling Structure
SPCU Subsea Power and Control Unit
TS Transport Skid

T Temperature Transmitter
TVD True Vertical Depth

UPS Uninterruptible Power Supply
URT Universal Running Tool

VSD Variable Speed Drive

WHISP Wellhead Shut in Pressure

Wi Water Injection
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1.5 Equipment list

Level | BOM Line

1 ITM-0020168/1;1-9060 GirRI SCOPE OF SUPPLY (View)

ITM-0020169/A;4-Power and Control Module (View) x 1

ITM-0090477/B;3-PCM Steel Structure Assembly (View) x 1

ITM-0020170/C;4-Power and Control Module Steel Structure (View) x 1

ITM-0090464/B;2-PCM Bumper part 1 x 1

ITM-0090465/B;2-PCM Bumper part 2 x 1

ITM-0090466/B;2-PCM Bumper part 3 x 1

ITM-0090467/B;2-PCM Bumper part 4 x 1

ITM-0090478/B;2-PCM Lifting Tools (View) x 1

ITM-0090457/B;2-PCM Lifting Tool Shackle A (View) x 8

ITM-0090458/B;2-PCM Lifting Tool Shackle B x 2

ITM-0090462/B;2-ITM-0090462/B;2-PCM Lifting Tool Spreader BarV x 1

ITM-0020196/B;2-9060 GirRl PCM Electrical Installation (View) x 1

ITM-0020172/C;3-BF-HPU Assembly P70 (View) x 1

ITM-0020173/B;3-Barrier Fluid HPU P70 (View) x 1

ITM-0038126/C;2-BF HPU Tubing Assembly (View) x 1

ITM-0027621/A;2-CONNECTOR MALE SWAGELOK 1610-1-16 x 3

ITM-0085146/A;2-Alco Valves - 3/4" Ball Valve - PB6LM x 1

ITM-0085147/A;2-Alco Valves - 1" Ball Valve - PB8LM x 1

ITM-0085154/A;1-Fluid Control - 3/4" Clamps - 5555-319 x 10

ITM-0085155/A;1-Fluid Control - 1" Clamps - 5555-325 x 10

ITM-0085151/A;2-Fluid Control - Stacking Bolt - AFN-3 x 20

ITM-0020173/B;3-Barrier Fluid HPU P70 (View) x 1

ITM-0065532/B;3-BF HPU OIL PURIFIER x 1

ITM-0038127/C;3-BF-HPU Assembly P80 (View) x 1

ITM-0038129/B;2-Barrier Fluid HPU P80 x 1

ITM-0038126/C;2-BF HPU Tubing Assembly (View) x 1

ITM-0027621/A;2-CONNECTOR MALE SWAGELOK 1610-1-16 x 3

ITM-0085146/A;2-Alco Valves - 3/4" Ball Valve - PB6LM x 1

ITM-0085147/A;2-Alco Valves - 1" Ball Valve - PBSLM x 1

ITM-0085154/A;1-Fluid Control - 3/4" Clamps - 5555-319 x 10

ITM-0085155/A;1-Fluid Control - 1" Clamps - 5555-325 x 10

ITM-0085151/A;2-Fluid Control - Stacking Bolt - AFN-3 x 20

ITM-0020173/B;3-Barrier Fluid HPU P70 (View) x 1

ITM-0089604/C;3-Nitrogen Booster Pump (View) x 1

ITM-0043938/D;2-CF-HPU Assembly P70 (View) x 1

ITM-0020174/B;2-Control Fluid HPU P70 x 1

ITM-0085160/B;1-CF HPU Tubing Assembly (View) x 1

ITM-0027621/A;2-CONNECTOR MALE SWAGELOK 1610-1-16 x 2

ITM-0085146/A;2-Alco Valves - 3/4" Ball Valve - PB6LM x 1

ITM-0085147/A;2-Alco Valves - 1" Ball Valve - PBSLM x 1

B S I I o I e L U e e N N R R R R R R R R R R N N N R N N T I T LT U0 S I~ S B S B S I S B S B S B S IR S R PO | S ]

ITM-0085154/A;1-Fluid Control - 3/4" Clamps - 5555-319 x 10




TOTAL E&P ANGOLA - GIRRI PROJECT - AO-050-GMP-310-000324 REV 02 - AFC - 20 - APR -2015

Level | BOM Line

SN

ITM-0085155/A;1-Fluid Control - 1" Clamps - 5555-325 x 10

ITM-0085151/A;2-Fluid Control - Stacking Bolt - AFN-3 x 20

ITM-0090373/A;3-CF HPU Shims package x 1

ITM-0043940/D;3-CF-HPU Assembly P80 (View) x 1

ITM-0038128/B;2-Control Fluid HPU P80 x 1

ITM-0085160/B;1-CF HPU Tubing Assembly (View) x 1

ITM-0027621/A;2-CONNECTOR MALE SWAGELOK 1610-1-16 x 2

ITM-0084307/A;1-Swagelok - 1"Male Tube Adaptor - SS-1610-TA-1-16 x 2

ITM-0085146/A;2-Alco Valves - 3/4" Ball Valve - PB6LM x 1

ITM-0085147/A;2-Alco Valves - 1" Ball Valve - PB8LM x 1

ITM-0085154/A;1-Fluid Control - 3/4" Clamps - 5555-319 x 10

ITM-0085155/A;1-Fluid Control - 1" Clamps - 5555-325 x 10

ITM-0085151/A;2-Fluid Control - Stacking Bolt - AFN-3 x 20

ITM-0090373/A;3-CF HPU Shims package x 1

ITM-0020189/C;3-Power Drive System Assembly P70 (View) x 1

ITM-0020191/C;3-Input Transformer P70R x 1

ITM-0043594/C;3-Input Transformer P70L x 1

ITM-0043612/C;2-VSD P70R x 1

ITM-0043613/C;2-VSD P70L x 1

ITM-0089813/B;3-PCM P70 VSD Maintenance Platform x 1

ITM-0089822/B;2-VSD P70 Maintenance Tools x 1

ITM-0043595/C;3-Power Drive System Assembly P80 (View) x 1

ITM-0089815/A;4-PCM P80 VSD Maintenance Platform x 1

ITM-0089823/B;2-VSD P80 Maintenance Tools x 1

ITM-0020193/C;5-Output Transformer P8OL - Located P70 x 1

ITM-0020194/C;2-Output Transformer PSOR x 1

ITM-0043597/C;3-Input Transformer PS8OR x 1

ITM-0043598/C;3-Input Transformer PSOL x 1

ITM-0043615/C;2-VSD P80R x 1

ITM-0043616/C;2-VSD P80L x 1

ITM-0020183/C;2-LV Distribution Board Assembly P70 (View) x 1

ITM-0020184/B;3-P70 LV Distribution Board x 1

ITM-0056767/C;3-LV Distribution Board Assembly P80 (View) x 1

ITM-0056776/B;2-P80 LV Distribution Board Cabinet (View) x 1

ITM-0020179/C;4-MCC Assembly P70 (View) x 1

ITM-0020180/B;2-P70 MCC x 1

ITM-0056768/C;4-MCC Assembly P80 (View) x 1

ITM-0056775/B;3-P80 MCC Cabinet x 1

ITM-0020181/D;4-SPCU Assembly P70 (View) x 1

ITM-0020182/C;2-P70 SPCU Cabinet (View) x 1

ITM-0065849/A;6-Topside Fiber Optical Modem - Focal 922 Assembly (View) x 2

ITM-0091645/A;2-Hard Disk x 3

ITM-0032875/C;3-Server SuperMicro CSE-825 Short (View) x 2

AlbhibdiplPlW|P WP WP WP W PRI PR PIPIWPRIP PRI IPIW|R PP IW PP

ITM-0083848/A;1-Supermicro Front Bezel Cover x 2

11
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Level

BOM Line

SN

ITM-0082750/A;1-Win Server 2012 Standard x 3

ITM-0083852/A;1-Microsoft Windows 8 Pro x 5

ITM-0083853/A;1-WinPro SNGL Upgrade to virtuell x 5

ITM-0082749/A;1-Office Pro Plus 2013 SNGL OLP NL x 3

ITM-0052474/A;2-Symantec Endpoint Protection x 8

ITM-0006534/B;3-Acronis SW x 1

ITM-0009265/B;4-Microsoft Server 2008 std Edition OLP x 1

ITM-0056769/D;3-SPCU Assembly P80 (View) x 1

ITM-0056778/C;2-P80 SPCU Cabinet (View) x 1

ITM-0065849/A;6-Topside Fiber Optical Modem - Focal 922 Assembly (View) x 2

ITM-0032875/C;3-Server SuperMicro CSE-825 Short (View) x 2

ITM-0083848/A;1-Supermicro Front Bezel Cover x 2

ITM-0082750/A;1-Win Server 2012 Standard x 1

ITM-0083852/A;1-Microsoft Windows 8 Pro x 3

ITM-0083853/A;1-WinPro SNGL Upgrade to virtuell x 3

ITM-0082749/A;1-Office Pro Plus 2013 SNGL OLP NL x 4

ITM-0052474/A;2-Symantec Endpoint Protection x 8

ITM-0009265/B;4-Microsoft Server 2008 std Edition OLP x 1

ITM-0091645/A;2-Hard Disk x 3

ITM-0020185/D;3-UCP Assembly P70 (View) x 1

ITM-0020186/C;2-P70 UCP Cabinet (View) x 1

ITM-0052474/A;2-Symantec Endpoint Protection x 1

ITM-0056773/D;2-UCP Assembly P80 (View) x 1

ITM-0056774/C;2-P80 UCP Cabinet (View) x 1

ITM-0052474/A;2-Symantec Endpoint Protection x 1

ITM-0021571/B;1-Inergen System Assembly P70 (View) x 1

ITM-0021574/C;1-P70 Inergen System x 1

ITM-0038072/B;1-Inergen System Assembly P80 (View) x 1

ITM-0038073/C;1-Inergen system P80 x 1

ITM-0021573/A;4-F&G Equipment Assembly P70 (View) x 1

ITM-0056783/C;2-P70 F&G System (View) x 1

ITM-0080938/B;2-ORBIS IS SMOKE DETECTOR x 8

ITM-0080939/B;2-XTRALIS VESDA EARLY WARNING SMOKE DETECTOR x 1

ITM-0080940/B;2-ORBIS IS HEAT DETECTOR x 3

ITM-0080941/B;2-IR GAS DETECTOR x 9

ITM-0080942/B;2-OIL MIST MONITOR x 1

ITM-0080943/B;2-OIL MIST DETECTOR x 2

ITM-0080944/B;2-COMBINED BEACON AND SOUNDER x 10

ITM-0080945/B;2-INERGEN RELEASE PUSHBUTTON x 3

ITM-0080946/B;2-FOAM RELEASE PUSHBUTTON x 1

ITM-0080947/B;2-INERGEN SYSTEM STATUS PANEL x 2

ITM-0096295/A;3-Cooper MEDC HD1 Heat Detector x 6

ITM-0056779/A;3-F&G Equipment Assembly P80 (View) x 1

PlWIA AP IPIWPAPWIP W IPWIARIPIW R PRI IPIW R IR+

ITM-0056782/C;2-P80 F&G System (View) x 1
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ITM-0080938/B;2-ORBIS IS SMOKE DETECTOR x 8

ITM-0080939/B;2-XTRALIS VESDA EARLY WARNING SMOKE DETECTOR x 1

ITM-0080940/B;2-ORBIS IS HEAT DETECTOR x 3

ITM-0080941/B;2-IR GAS DETECTOR x 9

ITM-0080942/B;2-0OIL MIST MONITOR x 1

ITM-0080943/B;2-OIL MIST DETECTOR x 2

ITM-0080944/B;2-COMBINED BEACON AND SOUNDER x 10

ITM-0080945/B;2-INERGEN RELEASE PUSHBUTTON x 3

ITM-0080946/B;2-FOAM RELEASE PUSHBUTTON x 1

ITM-0080947/B;2-INERGEN SYSTEM STATUS PANEL x 2

ITM-0096295/A;3-Cooper MEDC HD1 Heat Detector x 6

ITM-0021572/A;3-Foam System Assembly P70 (View) x 1

ITM-0021575/B;2-P70 Foam System x 1

ITM-0056780/A;2-Foam System Assembly P80 (View) x 1

ITM-0056781/B;2-P80 Foam System x 1

ITM-0056647/A;3-HVAC System (View) x 1

ITM-0038079/C;3-HVAC Air Cooling Units Assembly (View) x 1

ITM-0056532/B;2-P70 Filter Box for ACU A/Bx 1

ITM-0056533/B;2-P80 Filter Box for ACU C/D x 1

ITM-0056726/C;2-P70 ACU A Shut-off Damper Inlet x 1

ITM-0056734/C;2-P70 ACU B Shut-off Damper Inlet x 1

ITM-0067558/C;2-P80 ACU C Shut-off Damper Inlet x 1

ITM-0067559/C;2-P80 ACU D Shut-off Damper Inlet x 1

ITM-0038080/B;3-HVAC Control Panels Assembly (View) x 1

ITM-0070935/B;3-P70 HVAC UCP x 1

ITM-0070936/B;2-P80 HVAC UCP x 1

ITM-0020187/C;3-HVAC Ducting Assembly (View) x 1

ITM-0056421/B;2-P70 HPU FAN 1 x 1

ITM-0056422/B;2-P70 HPU FAN 2 x 1

ITM-0056423/B;2-P80 HPU FAN 3 x 1

ITM-0056424/B;2-P80 HPU FAN 4 x 1

ITM-0056429/A;2-P70 Fire Damper Inlet Air x 1

ITM-0056430/A;2-P80 Fire Damper Inlet Air x 1

ITM-0056431/A;2-P70 Fire Damper Outlet Air HPU Room x 1

ITM-0056432/A;2-P80 Fire Damper Outlet Air HPU Room x 1

ITM-0056433/A;2-P70 Fire Damper Outlet Air Air Lock x 1

ITM-0056434/A;3-P80 Fire Damper Outlet Air Air Lock x 1

ITM-0056498/A;3-P70 Fire Damper Control room/HPU room x 1

ITM-0056499/A;2-P80 Fire Damper Control room/HPU room x 1

ITM-0056500/B;2-P70 Balancing Damper Fresh Air VSD Room x 1

ITM-0056501/B;2-P80 Balancing Damper Fresh Air VSD Room x 1

ITM-0056502/B;2-P70 Balancing Damper Fresh Air Air Lock x 1

ITM-0056503/B;2-P80 Balancing Damper Fresh Air Air Lock x 1
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ITM-0056504/A;2-P70 Duct Heater Air Lock x 1
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ITM-0056505/A;2-P80 Duct Heater Air Lock x 1

ITM-0056506/A;2-P70 Pressure Relief Damper Air Lock x 1

ITM-0056507/A;2-P80 Pressure Relief Damper Air Lock x 1

ITM-0056508/A;2-P70 Pressure Relief Damper HPU Room x 1

ITM-0056509/A;2-P80 Pressure Relief Damper HPU Room x 1

ITM-0056510/A;2-P70 Balancing Damper HPU Room x 1

ITM-0056511/A;2-P80 Balancing Damper HPU Room x 1

ITM-0063660/A;3-P70 Fire Damper Inergen Release VSD/Control Room x 1

ITM-0063661/A;2-P80 Fire Damper Inergen Release VSD/Control Room x 1

ITM-0063662/A;2-P70 Fire Damper Inergen Release HPU Room x 1

ITM-0063663/A;2-P80 Fire Damper Inergen Release HPU Room x 1

ITM-0070014/A;3-P70 Fire Damper Outlet Air VSD/Elec. Room x 1

ITM-0070015/A;2-P80 Fire Damper Outlet Air VSD/Elec. Room x 1

ITM-0070017/A;3-P70 HPU Room Air Inlet Balancing Damper x 1

ITM-0070018/A;3-P80 HPU Room Air Inlet Balancing Damper x 1

ITM-0075860/A;2-P70 ACU A/B Return Air Balancing Damper Ax 1

ITM-0075861/A;2-P70 ACU A/B Return Air Balancing Damper B x 1

ITM-0075862/A;2-P70 ACU A/B Return Air Balancing Damper Cx 1

ITM-0075863/A;2-P70 ACU A/B Return Air Balancing Damper D x 1

ITM-0075864/A;2-P80 ACU A/B Return Air Balancing Damper A x 1

ITM-0075865/A;2-P80 ACU A/B Return Air Balancing Damper B x 1

ITM-0075866/A;2-P80 ACU A/B Return Air Balancing Damper C x 1

ITM-0075867/A;2-P80 ACU A/B Return Air Balancing Damper D x 1

ITM-0094132/A;5-P70 HPU FAN 1 Shut Off Damper x 1

ITM-0094133/A;4-P70 HPU FAN 2 Shut Off Damper x 1

ITM-0094134/A;5-P80 HPU FAN 3 Shut Off Damper x 1

ITM-0094135/A;5-P80 HPU FAN 4 Shut Off Damper x 1

ITM-0040023/C;4-HVAC Piping and Tubing Assembly (View) x 1

ITM-0056727/A;1-P70 Balancing Valve PCM Water Outlet x 1

ITM-0056736/A;1-P80 Balancing Valve Water Outlet x 1

ITM-0067507/A;3-P70 Isolating Valve Water Inlet x 1

ITM-0067508/A;2-P70 Isolating Valve Water Outlet x 1

ITM-0067509/A;2-P80 Isolating Valve Water Inlet x 1

ITM-0067510/A;2-P80 Isolating Valve Water Outlet x 1

ITM-0067512/A;2-P70 VSD 1 Isolating Valve Water Inlet x 1

ITM-0067513/A;2-P70 VSD 1 Isolating Valve Water Outlet x 1

ITM-0067514/A;2-P70 VSD 2 Isolating Valve Water Inlet x 1

ITM-0067515/A;3-P70 VSD 2 Isolating Valve Water Outlet x 1

ITM-0067516/A;3-P80 VSD 3 Isolating Valve Water Inlet x 1

ITM-0067517/A;2-P80 VSD 3 Isolating Valve Water Outlet x 1

ITM-0067518/A;2-P80 VSD 4 Isolating Valve Water Inlet x 1

ITM-0067519/A;2-P80 VSD 4 Isolating Valve Water Outlet x 1

ITM-0083609/A;2-PCM P70 Pressure Regulator for Air to Fire Dampers x 1
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ITM-0083610/A;2-PCM P70 Hand Operated Valve for Air to Fire Dampers x 1
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ITM-0083611/A;2-PCM P80 Pressure Regulator for Air to Fire Dampers x 1

ITM-0083612/A;2-PCM P80 Hand Operated Valve for Air to Fire Dampers x 1

ITM-0056723/A;1-P70 Balancing Valve VSD 1 x 1

ITM-0056724/A;1-P70 Balancing Valve VSD 2 x 1

ITM-0056732/A;1-P80 Balancing Valve VSD 3 x 1

ITM-0056733/A;1-P80 Balancing Valve VSD 4 x 1

ITM-0056526/C;4-P70 Air Indicators and Sensors Assembly (View) x 1

ITM-0056520/B;3-P70 ACU A Return Air Temperature Transmitter x 1

ITM-0056719/B;3-P70 ACU B Return Air Temperature Transmitter x 1

ITM-0083631/A;2-HPU Fan 1 Flow Switch x 1

ITM-0083632/A;2-HPU Fan 2 Flow Switch x 1

ITM-0083635/A;2-P70 HPU Room Temperature Transmitter x 1

ITM-0083637/A;2-P70 VSD Room Temperature Transmitter x 1

ITM-0083639/A;3-P70 VSD Room dP Transmitter x 1

ITM-0083641/A;2-P70 Air Lock Room dP Transmitter x 1

ITM-0083645/A;2-P70 Air Filter dP Indicator & Transmitter x 1

ITM-0083647/A;2-P70 VSD Room Pressure Gauge x 1

ITM-0083649/A;2-P70 VSD Room Temperature Gauge x 1

ITM-0083653/A;2-P70 Air Lock Room Pressure Gauge x 1

ITM-0083655/A;2-P70 Air Lock Room Temperature Gauge x 1

ITM-0056721/B;5-P70 Air Lock Room Temperature Switch For Duct Heater x 1

ITM-0083627/A;2-HPU Fan 1 Local Emergency Stop x 1

ITM-0083628/A;2-HPU Fan 2 Local Emergency Stop x 1

ITM-0056527/C;6-P80 Air Indicators and Sensors Assembly (View) x 1

ITM-0056522/B;3-P80 ACU C Return Air Temperature Transmitter (View) x 1

ITM-0056728/B;3-P80 ACU D Return Air Temperature Transmitter x 1

ITM-0083633/A;2-HPU Fan 3 Flow Switch x 1

ITM-0083634/A;2-HPU Fan 4 Flow Switch x 1

ITM-0083636/A;2-P80 HPU Room Temperature Transmitter x 1

ITM-0083638/A;2-P80 VSD Room Temperature Transmitter x 1

ITM-0083640/A;3-P80 VSD Room dP Transmitter x 1

ITM-0083642/A;2-P80 Air Lock Room dP Transmitter x 1

ITM-0083646/A;2-P80 Air Filter dP Indicator & Transmitter x 1

ITM-0083648/A;2-P80 VSD Room Pressure Gauge x 1

ITM-0083650/A;2-P80 VSD Room Temperature Gauge x 1

ITM-0083654/A;2-P80 Air Lock Room Pressure Gauge x 1

ITM-0083656/A;2-P80 Air Lock Room Temperature Gauge x 1

ITM-0056722/B;4-P80 Air Lock Room Temperature Switch For Duct Heater x 1

ITM-0083629/A;2-HPU Fan 3 Local Emergency Stop x 1

ITM-0083630/A;3-HPU Fan 4 Local Emergency Stop x 1

ITM-0056528/C;3-P70 Water Indicators and Sensors Assembly (View) x 1

ITM-0070937/A;2-P70 ACU A Water Detector x 1

ITM-0070938/A;2-P70 ACU B Water Detector x 1
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ITM-0070941/A;2-P70 Piping Water Detector x 1
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ITM-0083657/A;2-P70 Water Inlet Temperature Gauge x 1

ITM-0083659/A;2-P70 Water Outlet Temperature Gauge x 1

ITM-0083661/A;2-P70 Water Inlet Pressure Gauge x 1

ITM-0083663/A;2-P70 Water Outlet Pressure Gauge x 1

ITM-0056529/C;3-P80 Water Indicators and Sensors Assembly (View) x 1

[TM-0070939/A;2-P80 ACU C Water Detector x 1

ITM-0070940/A;3-P80 ACU D Water Detector x 1

ITM-0070942/A;3-P80 Piping Water Detector x 1

ITM-0095968/A;3-SEC Assembly P70 (View) x 1

ITM-0089584/A;2-Safety Equipment Cabinet P70 x 1

ITM-0095969/A;4-SEC Assembly P80 (View) x 1

ITM-0089585/A;2-Safety Equipment Cabinet P80 x 1

ITM-0020500/A;3-BF outboard PCM connectors x 1

ITM-0038655/A;4-CF outboard PCM connectors x 1

ITM-0025365/B;3-Infield Jumpers (View) x 1

ITM-0020502/B;2-HV Electrical Flying Lead (View) x 12

ITM-0029849/B;3-HV WM FLYING LEAD PLUG TO PLUG R/A CONNECTORS

ITM-0020506/B;7-BF - Flying Lead (View) x 4

ITM-0055851/C;2-Hose Barrier Fluid

ITM-0094266/A;4-Walther Female Connector (R1) with Autoclave MP w/fishtail
(View) x 2

ITM-0005923/B;2-ROV female connector stab R1 with Autoclave

ITM-0089693/B;2-Hydraulic Flying Lead P70/P80-CF-PU (View) x 4

ITM-0005924/B;2-ROV female connector stab R2 with Autoclave x 2

ITM-0077698/B;2-Control Fluid Hose

ITM-0052298/C;2-H#9 ETHERNET EFL x 8

ITM-0054652/C;2-H#10 SIGNAL EFL x 8

ITM-0052295/C;2-H#3 LV EFL x 4

ITM-0058985/D;1-H#4 OFL (View) x 4

ITM-0053563/D;1-FO TOPSIDE PROTECTIVE CAP FOR PLUG x 2

ITM-0056054/E;2-Type 1 HFL with Outboard MQC head x 2

ITM-0056055/E;2-Type 2 HFL with MQC head x 2

ITM-0056057/E;2-Type 3 HFL with MQC head

ITM-0087644/B;4-Stab Hot 43mm 1 port CV Super Duplex x 2

ITM-0093501/C;1-ROV Earth plug to plug jumper x 2

ITM-0025586/G;1-Tools and Skids (View) x 1

ITM-0020521/C;1-Dummy MPP Module (View) x 1

ITM-0081765/C;2-PRIMARY STEEL (View)

ITM-0099480/A;6-SOFT LANDING CYLINDER TF SL100/70-200 x 4

ITM-0020522/C;1-DUMMY PUMP UNIT ASSY (View) x 4

ITM-0093789/C;1-SECONDARY STRUCTURE DUMMY PUMP UNIT (View)

ITM-0057751/E;4-Destec female hub G8BSBN-HD190 8" SCH 160 BW x 2

ITM-0094701/A;2-DIGITRON ROV RECEPTACLE CONNECTOR
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ITM-0094839/A;2-WEPS-100 PT/TT SENSOR
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ITM-0117907/A;6-Harness #23 Cable 1.5m

ITM-0069944/C;1-H#23 DUMMY PUMP - JUMPER HARNESS W/SENSOR

ITM-0096152/C;1-Soft landing system SL100x270x300 x 2

ITM-0060930/B;3-destec clamp G8SB left handed

ITM-0060931/B;3-destec clamp G8SB right hand

ITM-0020525/B;1-ROV Subsea Storage Basket x 1

ITM-0020526/D;1-PUMP UNIT INSTALLATION TOOL (View) x 2

ITM-0068160/A;4-ACCUMULATOR ASSEMBLY 9060 (View) x 1

ITM-0020536/B;1-TEST AND TRANSPORT SKID SCM (View) x 1

ITM-0020538/A;7-Test SPCU Cabinet (View)

ITM-0065849/A;6-Topside Fiber Optical Modem - Focal 922 Assembly (View) x 2

ITM-0056151/A;7-Topside Fiber Optical Modem - Focal 922

ITM-0069149/A;7-CONNECTOR HARNESS, 37-PIN MICRO D, MALE MIN-E-CON
72.0 INCH, FOCAL 922 MODEM

ITM-0020542/D;1-FL DEPLOYMENT FRAMES FOR P70/P80 (View) x 1

ITM-0108001/C;1-1- FL Deployment Frame

ITM-0108002/C;1-2- FL Deployment Frame

ITM-0108003/C;1-3- FL Deployment Frame

ITM-0108004/C;1-4- FL Deployment Frame

ITM-0108005/C;1-5- FL Deployment Frame

ITM-0108006/C;1-6- FL Deployment Frame

ITM-0108007/C;1-7- FL Deployment Frame

ITM-0081689/C;2-Flying Lead Orientation Tool x 2

ITM-0064253/D;2-Choke Insert Running Tool (View) x 2

ITM-0064280/D;2-Choke Insert Running Tool Shipping Skid x 2

ITM-0064254/D;3-Choke Insert Transport and Workover Skid x 1

ITM-0097496/A;5-Laptop for HVAC UCP

ITM-0096345/A;3-SCM Transport skid final assembly (View) x 2

ITM-0081096/B;1-SCM INSTALLATION TOOL (View)

ITM-0082534/A;2-SOFT LANDING CYLINDER 60-200 x 2

ITM-0112816/D;1-PU IT SIMLIFIED (View) x 2
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ITM-0020516/K;1-SUPPORT AND LEVELING STRUCTURE P80 - ASSEMBLY DRAWING
(View) x 1

w

ITM-0057752/1;1-SUPPORT AND LEVELING STRUCTURE - WELDING DRAWING
SECONDARY STEEL (View)

ITM-0057753/J;1-SUPPORT AND LEVELING STRUCTURE - WELDING DRAWING
PRIMARY STEEL (View)

ITM-0113295/B;1-MPP MODULE GUIDE POST (LONG) - ROV BOTTOM RELEASABLE

ITM-0113296/C;1-MPP MODULE GUIDE POST (SHORT) - ROV BOTTOM RELEASABLE

ITM-0083506/A;4-HANGOFF PLATE x 4

ITM-0042712/C;8-STAB RECEPTACLE (View) x 4

ITM-0076174/B;2-STABCON MOUNTING PLATE (View) x 4

ITM-0020515/C;1-FOUNDATION - ASSEMBLY DRAWING (View) x 2

ITM-0057803/H;1-FOUNDATION - WELDING DRAWING SECONDARY STEEL (View) x 1

AlWINWW W WW| &

ITM-0057804/J;1-FOUNDATION - WELDING DRAWING PRIMARY STEEL (View)
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4 ITM-0058609/D;2-RETAINMENT BOLT FIXED
4 ITM-0058608/D;2-REATAINMENT BOLT FREE
4 ITM-0075633/F;1-IMENCO GUIDE PIN RECEPTACLE - SUPPORT (View) x 2
4 ITM-0059403/E;1-FOUNDATION VENTING HATCH (View) x 2
4 ITM-0059404/D;1-ASSEMBLY DRAWING - FOUNDATION VENTING HATCH (View)
3 ITM-0081134/E;2-SUPPORT AND LEVELING STRUCTURE GUIDE POST (LONG) - ROV

TOP RELEASABLE (View)

ITM-0081136/E;1-SUPPORT AND LEVELING STRUCTURE GUIDE POST (SHORT) - ROV

TOP RELEASABLE

ITM-0087120/B;2-ONSHORE LIFTING SLINGS - FOUNDATION (View)

ITM-0077692/A;2-SLING LOW x 4

ITM-0011962/A;2-LIFT RING x 3

ITM-0081507/A;5-CROSBY WIDE BODY SHACKLE - 125T (View) x 4

ITM-0116523/A;3-ROV SHACKLE

ITM-0085698/B;1-BULL'S EYE PROTECTION (View)

ITM-0020501/A;3-Operator Training Station (View) x 1

ITM-0090961/A;14-0OTS - Operator Station x 2

ITM-0090962/A;4-0OTS - Instructor Station x 1

ITM-0048178/B;2-SDU Connectors, parkings, caps (View) x 1

ITM-0056060/D;2-Parking receptacle x 4

ITM-0056053/D;2-Inboard MQC Head with 2 Male Couplers (SDU 80) (View) x 2

ITM-0056059/D;2-Long Term Protection for Male 2 Ports Plate x 2

ITM-0056058/D;2-Long Term Protection Caps for Male 4 Ports Plate x 2

ITM-0056051/D;2-Inboard MQC Head with 4 Male Couplers (SDU 70) (View) x 2

ITM-0056643/D;2-Outboard Test Plate x 4

x4

ITM-0003702/A;5-ROV male connector receptacle R1 with weld tail (S Duplex) (View)

ITM-0003687/B;2-ROV connector parking receptacle RO x 4

ITM-0056825/C;3-H#18 ROV PARKING DUMMY PLUG x 6

ITM-0052277/C;3-H#1 LV UMBILICAL TERMINATION ROV PLUG x 6

ITM-0073920/C;1-H#27 FO ROV PARKING DUMMY RECEPTACLE x 12

ITM-0073362/B;2-H#19 ROV FLYING DUMMY RECEPTACLE x 6

ITM-0058984/D;1-H#2 FO UMBILICAL TERMINATION JUMPER HARNESS x 6

ITM-0058987/C;2-H#25 FO ROV FLYING DUMMY PLUG - LOOPED LTPC x 14

ITM-0009574/C;6-Parking connector HV x 16

ITM-0060317/A;4-ROV RECEPTACLE CONNECTOR x 2

ITM-0060349/B;3-ROV TEST DUMMY PLUG FOR SWIMMER SYSTEM x 3

ITM-0060360/B;2-ROV TOPSIDE TEST PLUG

ITM-0060361/A;6-ROV PARKING RECEPTACLE CONNECTOR x 2

ITM-0093500/D;1- Earth receptacle connector x 2

ITM-0084256/B;1-SDU Power Jumper 3 Slot Receptacle Assembly Drawing (View) x 4

x4

ITM-0093722/A;2-4 Slot Power Jumper Parking Receptacle Assembly Drawing (View)

ITM-0006373/C;2-ROV connector plug RO with fishtail (View) x 4
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ITM-0003693/C;3-ROV connector plug RO dummy female
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ITM-0003694/C;2-ROV connector plug RO releaseble x 4

ITM-0029851/C;2-HV WM PLUG TYPE TEST CONNECTOR (View) x 7

ITM-0013094/C;2-TEST - ROV TEST RECEPTACLE W/PIGTAIL

ITM-0060291/D;2-Spectron 8 UTU - ROV RECEPTACLE x 2

ITM-0113422/A;5-Stab Plate - Connector Assembly (View) x 14

ITM-0003692/C;2-ROV female connector stab R1 with JIC x 4

ITM-0056061/D;3-Parking temporary protective cover x 4

ITM-0071787/C;1-H#28 TEST - FO ROV FLYING PLUG W/HOSE AND BOX (View) x 7

ITM-0053563/D;1-FO TOPSIDE PROTECTIVE CAP FOR PLUG x 1

ITM-0128150/A;4-Swimmer Topside Test Plug

ITM-0024728/C;2-TEST - ROV TEST RECEPTACLE W/PIGTAIL x 3

ITM-0076470/A;2-STAB PLATE ASSEMBLY (View) x 2

ITM-0106964/B;1-Parking Receptacle Subsea for Earth Plug Connector x 2

ITM-0106965/B;3-Protection Plug Subsea for Earth Receptacle Connector x 2

ITM-0038653/C;1-Test Equipment (View) x 1

ITM-0037077/B;2-Test HPU CF x 1

ITM-0037078/B;2-Test HPU BF x 1

ITM-0020530/A;1-Test Equipment

ITM-0020538/A;7-Test SPCU Cabinet (View)

ITM-0065849/A;6-Topside Fiber Optical Modem - Focal 922 Assembly (View) x 2

ITM-0056151/A;7-Topside Fiber Optical Modem - Focal 922

ITM-0069149/A;7-CONNECTOR HARNESS, 37-PIN MICRO D, MALE MIN-E-CON 72.0
INCH, FOCAL 922 MODEM

ITM-0016573/B;2-IXXAT CANopen Device Manager x 1

ITM-0069673/A;4-IXXAT USB-to-CAN Il interface - Automotive Version x 1

ITM-0029851/C;2-HV WM PLUG TYPE TEST CONNECTOR (View)

ITM-0071787/C;1-H#28 TEST - FO ROV FLYING PLUG W/HOSE AND BOX (View) x 2

ITM-0053563/D;1-FO TOPSIDE PROTECTIVE CAP FOR PLUG x 1

ITM-0082750/A;1-Win Server 2012 Standard x 1

ITM-0083852/A;1-Microsoft Windows 8 Pro x 1

ITM-0083853/A;1-WinPro SNGL Upgrade to virtuell x 1

ITM-0082749/A;1-Office Pro Plus 2013 SNGL OLP NL x 1

ITM-0096285/A;2-Factory Talk Gateway 5000 Tags SW x 1

ITM-0011889/C;2-Factory Talk View SE Server 100 displays SW x 1

ITM-0011890/C;2-Factory Talk View SE Client SW x 1

ITM-0011891/B;3-RS Logix Service Edition SW x 1

ITM-0016179/A;10-Canary TLEH 1000 Historian & 2x Trendlink SW x 1

ITM-0096281/A;2-Canary Trend Historian 500 Tags SW x 1

ITM-0122981/A;2-0-Ring Back Seal 2341D*3.5Dia x 50

ITM-0073919/C;1-H#29 TEST - FO ROV BULKHEAD RECEPTACLE W/HOSE AND BOX
(View) x 2

ITM-0071816/C;1-FO TOPSIDE PROTECTIVE CAP FOR RECEPTACLE x 1

ITM-0056794/C;3-H#36 TEST - ROV PLUG W/HOSE & PIGTAIL x 2

WIW W W WWWLWIWILWLILWLILILWLILWLILWLIWILWLWIWIWW W WWWWIWLWINIWLW W WILWW W W LW W WW W

ITM-0024930/C;2-TEST - ROV TEST PLUG W/PIGTAIL x 2
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Level | BOM Line

W

ITM-0013094/C;2-TEST - ROV TEST RECEPTACLE W/PIGTAIL x 2

ITM-0024728/C;2-TEST - ROV TEST RECEPTACLE W/PIGTAIL x 2

ITM-0052748/D;1-TEST - EROV TEST PLUG W/PIGTAIL x 2

ITM-0052740/D;1-TEST - EROV TEST RECEPTACLE W/PIGTAIL

ITM-0056642/D;3-Inboard Test Plate x 2

ITM-0056643/D;2-Outboard Test Plate x 2

ITM-0094256/B;1-Walter Female Connector (R1) with JIC w/fishtail (View) x 2

ITM-0003692/C;2-ROV female connector stab R1 with JIC

ITM-0094273/A;3-Walther Female Connector (R2) with JIC w/fishtail (View) x 2

ITM-0003695/B;2-ROV female connector stab R2 with JIC

ITM-0003696/B;3-ROV male connector receptacle R2 with JIC x 2

ITM-0003691/C;2-ROV male connector receptacle R1 with JIC x 2

ITM-0074472/A;8-Flow Line Equipment (View) x 1

ITM-0052308/B;2-M801 Outboard hub. Transportation frame. (View)

ITM-0049341/C;1-Term.Head KC4-10, ID6+2+8HL, S1

ITM-0042436/C;5-CAP INBOARD LPE, KC4-10, ID8 x 12

ITM-0049325/C;2-Belly Clamp x 10

ITM-0042709/C;3-Outboard Hub Prot. Cap, KC4-10 x 10

ITM-0049319/B;9- Termination Head KC4.2-10, ID8, Stabcon MK1 x 8

ITM-0042708/C;6-Termination Head KC4-10, ID8, Stabcon MK1 x 2

ITM-0049329/B;8-Lifting Frame for 21 hour Insulation Cap (View) x 4

ITM-0049321/B;5-Transportation frames for termination heads (View) x 10

ITM-0049346/B;7-Stab adjustment jig Receptacle adjustment jig in FE specification).

ITM-0049328/B;3-Transportation frame for Belly Clamps (View) x 5

ITM-0042710/C;5-Test Cap Outb. (HP), KC4-10, ID6/8 x 10

ITM-0042711/D;2-CAP, INSULATION, REINST., KC4.2-10, LARGE TYPE, MANIFOLD
SIDE, GA x 10

ITM-0049331/B;3-Seals and gaskets; Installation seals (View) x 13

ITM-0042713/C;2-Seals and gaskets; Test seals x 56

ITM-0052309/B;2-Dummy frame for CAT Interface test.

ITM-0042438/C;18-Cap Inboard Test & Flushing (HP), KC4-10, ID8 x 8

ITM-0042707/C;10- Flowing Test Cap, KC4-10, ID8 x 4

ITM-0049327/B;7-Basket, Insert F/ Insulation Cap (View) x 10

ITM-0096126/B;2-Lifting Yoke x 4

ITM-0105602/A;2-LP CAP MeOH Termination Head

ITM-0114583/B;1-Outboard HP Cap

ITM-0112477/B;2-ROV Tool, Torque, clutch

ITM-0110628/A;2-Insulation, split seal

ITM-0089583/A;4-PCM Foam Deluge Skid x 1

N (NWWWWWWWLWWLWIWW| W WWLWILWLWILWLLWWIWLWWWINWWILWLWWWLW W W W W

ITM-0080221/D;1-SUPPORT AND LEVELING STRUCTURE P70 — ASSEMBLY DRAWING

(View) x 1

3 ITM-0057753/;1-SUPPORT AND LEVELING STRUCTURE - WELDING DRAWING
PRIMARY STEEL (View)

3 ITM-0057752/1;1-SUPPORT AND LEVELING STRUCTURE - WELDING DRAWING
SECONDARY STEEL (View)
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Level

BOM Line

ITM-0057753/J;1-SUPPORT AND LEVELING STRUCTURE - WELDING DRAWING
PRIMARY STEEL (View)

ITM-0113295/B;1-MPP MODULE GUIDE POST (LONG) - ROV BOTTOM RELEASABLE

ITM-0113296/C;1-MPP MODULE GUIDE POST (SHORT) - ROV BOTTOM RELEASABLE

ITM-0083506/A;4-HANGOFF PLATE x 4

ITM-0042712/C;8-STAB RECEPTACLE (View) x 4

ITM-0076174/B;2-STABCON MOUNTING PLATE (View) x 4

ITM-0038654/A;9-Operator Work Station (OWS) (View) x 1

ITM-0032875/D;3-Server SuperMicro CSE-825 Short (View) x 1

ITM-0046529/A;3-Optical Mouse x 1

ITM-0046533/A;5-Keyboard x 1

ITM-0052474/A;2-Symantec Endpoint Protection x 1

ITM-0080228/A;1-Monitor Fujitsu 19" 1280x1024 x 2

ITM-0082751/A;1-Windows 7 Ultimate x 1

ITM-0082752/A;1-Chief dual vertical monitor table stand x 1

ITM-0083848/A;1-Supermicro Front Bezel Cover x 1

ITM-0082641/A;1-KVM unit_cl5708 x 2

ITM-0082806/A;1-KVM Cable USB x 2

ITM-0080234/A;1-Media Converter, Black Box x 2

ITM-0084641/A;2-Patch Cable x 2

ITM-0084640/A;1-RJ45 Cable x 4

ITM-0084644/A;1-VGA Cable x 2

ITM-0084642/A;2-Patch Panel x 1

ITM-0084645/A;2-Powerbar x 1

ITM-0084639/A;1-Graphic Card, dual screen x 1

ITM-0084651/A;1-Shelf x 1

ITM-0038134/A;11-Fiber Optic Cable x 1

ITM-0096143/A;2-KVM Extender x 1

ITM-0020519/C;2-MPP MODULE P70 w/retrievable (View) x 1

ITM-0057559/E;3-MPP MODULE (P70) ASSEMBLY (View)

ITM-0057039/F;2-MPP MODULE - WELDING DRAWING SECONDARY STEEL (View)

ITM-0057041/F;2-MPP MODULE - PRIMARY STEEL WELDING DRAWING (View)

ITM-0060304/A;2-SCM Mounting Base Assembly (View)

ITM-0052300/D;2-H#12 ETHERNET JUMPER (View) x 2

ITM-0034188/D;2-H#20 JUMPER HARNESS W/SENSOR (View) x 1

ITM-0034189/D;2-H#21 JUMPER HARNESS W/SENSOR (View) x 2

ITM-0052301/E;2-H#22 JUMPER W/ODI CONNECTOR (View) x 2

ITM-0081753/B;2-H#32 ETHERNET JUMPER (View) x 2

ITM-0081757/B;5-H#33 JUMPER HARNESS W/SENSOR (View) x 1

ITM-0056826/D;2-H#16 ROV PARKING RECEPTACLE x 8

ITM-0077951/A;2-BRACKET FOR JUNCTION BOX (View) x 8

ITM-0081756/A;2-H#12 ETHERNET JUMPER - PHANTOM (View)

ITM-0081758/A;2-H#21 JUMPER HARNESS W/SENSOR - PHANTOM (View)

B PA|PDIPAR|PID(RIR|D|IPIAPIUINVWILVWILVWLIVWLIWWLWWWWWWWWWWWWWWWINWWWWW

ITM-0083827/A;2-H#22 JUMPER W/ODI CONNECTOR - PHANTOM (View)
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Level | BOM Line
4 ITM-0081754/A;2-H#32 ETHERNET JUMPER - PHANTOM (View)
4 ITM-0087014/A;3-SOFT LANDING CYLINDER x 4
3 ITM-0025652/G;1-PUMPUNIT ASSEMBLY (View) x 2
4 ITM-0056111/D;1-PUMPUNIT - WELDING DRAWING SECONDARY STEEL (View)
4 ITM-0071600/E;4-MPFM - GA DRAWING 9060 - GIRRI PW Vx SS TYPE 4. 88U

(View)

ITM-0085727/B;1-PUMP UNIT ROOF STRUCTURE

ITM-0052299/C;2-H#11 ETHERNET JUMPER x 2

ITM-0020520/E;1-GirRI SCM (View)

ITM-0055657/B;1-SCM Internal assembly

ITM-0073879/B;2-V81 - Chemical Throttle Valve (View) x 2

ITM-0067141/B;2-MINIMUM FLOW VALVE INSERT x 2

ITM-0051128/B;1-MPP MODULE P80 w/retrievable (View) x 1

ITM-0069112/D;1-MPP MODULE (P80) ASSEMBLY (View)

ITM-0057039/F;2-MPP MODULE - WELDING DRAWING SECONDARY STEEL

ITM-0057041/F;2-MPP MODULE - PRIMARY STEEL WELDING DRAWING

ITM-0060304/A;2-SCM Mounting Base Assembly (View)

ITM-0052300/D;2-H#12 ETHERNET JUMPER (View) x 2

ITM-0034188/D;2-H#20 JUMPER HARNESS W/SENSOR (View) x 1

ITM-0034189/D;2-H#21 JUMPER HARNESS W/SENSOR (View) x 2

ITM-0052301/E;2-H#22 JUMPER W/ODI CONNECTOR (View) x 2

ITM-0081753/B;2-H#32 ETHERNET JUMPER (View) x 2

ITM-0081757/B;5-H#33 JUMPER HARNESS W/SENSOR (View) x 1

ITM-0056826/D;2-H#16 ROV PARKING RECEPTACLE x 8

ITM-0077951/A;2-BRACKET FOR JUNCTION BOX (View) x 8

ITM-0081756/A;2-H#12 ETHERNET JUMPER - PHANTOM (View)

ITM-0081758/A;2-H#21 JUMPER HARNESS W/SENSOR - PHANTOM

ITM-0083827/A;2-H#22 JUMPER W/ODI CONNECTOR - PHANTOM

ITM-0081754/A;2-H#32 ETHERNET JUMPER - PHANTOM (View)

ITM-0087014/A;3-SOFT LANDING CYLINDER x 4

ITM-0025652/G;1-PUMP UNIT ASSEMBLY (View) x 2

ITM-0056111/D;1-PUMP UNIT - WELDING DRAWING SECONDARY STEEL

ITM-0023221/F;1-Pump Multiphase type 5FA5GD

ITM-0071600/E;4-MPFM - GA DRAWING 9060 - GIRRI PW Vx SS TYPE 4. 88U

ITM-0085727/B;1-PUMP UNIT ROOF STRUCTURE

ITM-0052299/C;2-H#11 ETHERNET JUMPER x 2

ITM-0020520/E;1-GirRI SCM (View)

ITM-0055657/B;1-SCM Internal assembly

ITM-0073879/B;2-V81 - Chemical Throttle Valve (View) x 2

Wlwldrwlr|alprlulrlw|slr|alr|appaalralraplrrlrlwNWWdMwW~]~

ITM-0067141/B;2-MINIMUM FLOW VALVE INSERT x 2
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1.6 Subsea MPP system

PAGE 2 OF 6
CENTRIFUGAL PUMP JOB NO. ITEM NO.(S)
API1 610 10TH EDITION / I1SO 13709 REQ./SPEC. NO. /
PROCESS DATA SHEET PURCH. ORDER NO. TEPA-GIR-2011-C200 DATE  04-Nov-2014
SIUNITS INQUIRY NO. BY
1| APPLICABLE TO: O PROPOSALS O PURCHASE @ AsBuLT
2| FOR TOTAL UNIT 1TM-0023221
3| SITE GirRI SERVICE Multiphase Flow
4] NOTES: INFORMATION BELOW TO BE COMPLETED: O BYPURCHASER __[] BY MANUFACTURER [0 BY MANUFACTURER OR PURCHASER
5 O DATA SHEETS REVISIONS
6 ITEM NO. ATTACHED ITEM NO. ATTACHED ITEM NO. ATTACHED [NO.| DATE BY
7] PumP @] O [©) 1
8] MOTOR [©) [©) [©) 2
9| GEAR ] [©) O 3
10| TURBINE O O @] 4
11 APPLICABLE OVERLAY STANDARD(S): 5
12 O OPERATING CONDITIONS (5.1.3) O LIQUID (5.1.3)
13] FLOW, NORMAL (m*h) RATED 453 (m°/h) LIQUID TYPE OR NAME OIL, GAS AND WATER
14{ OTHER @ GVF = 53% (Note 1) @ HAZARDOUS @ £ AMMABLE @] (5.1.5)
15
15| SUCTION PRESSURE MAX./RATED 9.4 ! 4.7 (MPa) MIN. NORMAL MAX.
16| DISCHARGE PRESSURE 13.5 (Note 1) (MPa) | PUMPING TEMP (°C) 4 61.7-67.4 93  (Notel)
17| DIFFERENTIAL PRESSURE 8.8 (Note1) (MPa) [VAPOUR PRESS. (MPa)
18| DIFF. HEAD (m) NPSHA (m) | RELATIVE DENSITY (SG): 0.46 0.46 - 0.92 1.0  (Note1and 8)
19| PROCESS VARIATIONS (5.1.4) VISCOSITY (mPa-s) 0.8 0.8-2.6 2.6 (Note1l)
20| STARTING CONDITIONS (5.1.4) SPECIFIC HEAT, Cp (kJ/kg-K)
21] SERVICE! @ CONT. O INTERMITTENT (STARTS/DAY) O CHLORIDE CONCENTRATION (6.5.2.4) (mgrkg)
22| O PARALLEL OPERATION REQ™D (5.1.13) O H,S CONCENTRATION (mol fraction)  WET (5.12.1.12c)
23] O SITE DATA (5.1.3) CORROSIVE / EROSIVE AGENT (5.12.1.9)
24
24] LOCATION: (5.1.30) MATERIALS (5.12.1.1)
25| O INDOOR O HEATED O OUTDOOR O UNHEATED O ANNEX H CLASS (5.12.1.1)
26] O ELECTRICAL AREA CLASSIFICATION (5.1.24 / 6.1.4) O MIN DESIGN METAL TEMP (5.12.4.1) (°c)
27 cL GR DIV O REDUCED-HARDNESS MATERIALS REQ'D. (5.12.1.12)
28] O WINTERIZATION REQ'D O TROPICALIZATION REQ'D. [J BARREL/CASE 22% Cr Duplex IMPELLER  22% Cr Duplex +TC coating
29| SITE DATA (5.1.30) [J CASE/IMPELLER WEAR RINGS TC coating (Note 3)
30] O ALTITUDE -1450 (m) BAROMETER NA (MPa) U sHarT 34 Cr Ni Mo6
31| O RANGE OF AMBIENT TEMPS: MIN./MAX. 3.8/ 4.4 c) | DIFFUsErRs  22% Cr Duplex
32| O RELATIVE HUMIDITY: MIN. / MAX. NA I NA (%) a PERFORMANCE:
33| UNUSUAL CONDITIONS: (5.1.30) O pust O Fumes PROPOSAL CURVENO.  Note 9 O max. 4600 r/min
34| @ OTHER SUBSEA APPLICATION [] IMPELLER DIA. RATED 320 MAX MIN. (mm)
35 [] IMPELLER TYPE Helico-Axial - 10 stages
36 [ RaTED POWER 2500 kW (kW) EFFICIENCY (%)
37 O DRIVER TYPE [J MINIMUM CONTINUOUS FLOW
38| @ INDUCTION MOTOR O STEAM TURBINE O GEAR THERMAL (m¥h)  STABLE 120 at 1500 RPM (m*h)
39| O OTHER [[] PREFERRED OPER. REGION TO (m*/h)
40| [] ALLOWABLE OPER. REGION TO (m?/h)
41 (O MOTOR DRIVER (6.1.1/6.1.4) [[] MAX. HEAD @ RATED IMPELLER (m)
42|[0J MANUFACTURER FRAMO / LOHER (Note 2 and Note 12) [[] MAX. POWER @ RATED IMPELLER (kw)
a3 2900 (kW) [ 4252 (#min)  |] NPSHR AT RATED FLOW (m) (5.1.10)
44] ] FRAME FR355 @ encLosure 346 bar dp MAX. SUCTION SPECIFIC SPEED: (5.1.11)
HORIZONTAL [ verTicaL D service FacTorR  s9 [0 MAX. SOUND PRESS. LEVEL REQ'D NA (dBA) (5.1.16)
46][Q vOLTS/PHASE/HERTZ 6000/6600 / 3 / 715 [O EST. MAX. SOUND PRESS. LEVEL NA (dBA) (5.1.16)
471 O TYPE Two pole induction motor D EST. MAX. SOUND POWER LEVEL NA (dBA) (5.1.16)
48] O MINIMUM STARTING VOLTAGE (6.1.5) @) UTILITY CONDITIONS (5.1.3)
493 INSULATION 11 kv O TEMP.RISE B ELECTRICITY VOLTAGE PHASE HERTZ
50{[0 FULL LOAD AMPS 340 A DRIVERS
51}[d LockeD ROTOR AMPS NA HEATING
52] STARTING METHOD Frequency drive SYSTEM VOLTAGE DIP O so% @) OTHER (B6.1.5)
s3|[0) LuBE Barrier oil (Note 7)
54 STEAM MaX. PRESS. MAX. TEMP. MIN. PRESS. MIN. TEMP.
54| BEARINGS (TYPE/NUMBER): DRIVERS
55| raDIAL Waukesha Tilt pad / 2 HEATING
s6][LJ THRUST ~ Waukesha Tilt pad / 1 COOLING WATER: (5.1.19) SOURCE Sea
57]LJ VERTICAL THRUST cAPACITY SUPPLY TEMP. 4 (°c) MAX. RETURN TEMP. (°C)
sg|  uP 0 (N) DOWN 45000 (N) NORM. PRESS. (MPa)  DESIGN PRESS. (MPa)
59 MIN. RET. PRESS. (MPa)  MAX. ALLOW. D.P. (MPa)
60 CHLORIDE CONCENTRATION: (mglkg)
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1.7 Scope of supply
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1.8 MPP Station assembly

MPP Station as installed on sea bed.
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1.9 Overview GirRI

PCM P80 and P70
+ HVILV cabin + HVAC .

— Existing facilities
— GirRI MPP scope

MPP umbilical Rosa BHOR

u70-M

MPP spools

Girassol - Dalia
Interconnecting Power Cable |

1.10 Reference list

COMPANY MPP CON
Ref | Document title Doc. No Doc. No
/1/ | Flow assurance specification AO-050-GSG-310-000120 | DOC-0007898
/2/ | MPP Module - data sheet AO-050-GMP-310-000188 | DOC-0010202
/3/ | Pump Unit - data sheet AO-050-GMP-310-000186 | DOC-0010201
/4/ | Foundation - data sheet AO-050-GMP-310-000191 | DOC-0010204
/5/ | Support And Leveling Structure - data sheet AO-050-GMP-310-000189 | DOC-0010203
/6/ | MPP system Scope of supply drawing A0-050-PJG-310-000237 | ITM-0009639
/7/ | Control system design specification AO-050-S55-900-074451 DOC-0008350
/8/ | Control fluid system design specification AO-050-GSG-310-000025 | DOC-0007895
/9/ | Process flow diagram AO-050-RMP-900-071923 | DOC-0008510

AO-050-RMP-900-071924 | DOC-0008511
/10/ | Barrier fluid design specification AO-050-GMP-310-000007 | DOC-0007881
/11/ | Monthly Weight Report A0-050-PJG-310-002487 | DOC-0074119
/12/ | PCM - MPP Station HV, LV & FO Block Diagram A0-050-PJG-310-000455 DRW-0004178
/13/ | PCM - MPP Station BF & CF Block Diagram AO-050-PJG-310-000597 | DRW-0004287
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2 Foundation

2.1 Foundation reference list

COMPANY MPP CON
Ref Document title Doc. No Doc. No
/14/ | Foundation Data sheet AO-050-GMP-310-000191 | DOC-0010204
/15/ Foundation Interface Drawing AO-050-GSG-310-000359 |ITM-0058373
/16/ | Foundation General Arrangement Drawing AO-050-GSG-310-000358 | ITM-0058358
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2.1 Foundation features

SLS landing plate, 4 off

Vent hatch, 2 off Transponder receptacle, 2 off

Retainment bolt free

SLS Guide post long ' N SLS Guide post short
o“'le ) \/
™
I ovvgi’,tgzg,',

Bull's eye

Pad eye, 4 off ROV platform

Retainment bolt fixed Suction port
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2.1 Foundation Interface drawing
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3 SLS

3.1 SLS reference list

/17/ | SLS Data sheet A0-050-GMP-310-000189 | DOC-0010203
/18/ | SLS Interface Drawing AO-050-GSG-310-000348 |ITM-0058372
/19/ | SLS General Arrangement Drawing AO-050-GSG-310-000347 |ITM-0058357
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3.1 SLS features

ROV platform

Pad eye, 4 off

Bull's eye

MPP Module Guide post long

—_—
-
il

i 2 l HV-BF Parking panel, 2 off
et

MPP Module Guide post short
STABCON receptacle, 4 off

HFL-FO-LV Parking panel Leveling- and support bolt, 4 off
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3.2 SLS interface drawing
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4 MPP Module

4.1 MPP Module reference list

COMPANY MPP CON
Ref Document title Doc. No Doc. No
/20/ | MPP Module P70 and P80 — Interface Drawing AO-050-GMP-310-000380 ITM-0058434
/21/ | MPP System — P&ID — MPP Station P70 AO-050-GSG-310-000102 DRW-0001208
/22/ | MPP System — P&ID — MPP Station P80 AO-050-GSG-310-000103 DRW-0001209
/23/ | MPP Module — General Arrangement Drawing AO-050-GMP-310-000379 ITM-0058433
/24/ | MPP Module — Data Sheet AO-050-GMP-310-000188 DOC-0010202
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4.2 MPP Module scope of supply
4.2.1 MPP Module P70 w/retrievable items

2 x Dog

House 2 x Minimum Flow
2 x Pumpunit

i
Assembly e s
P (- _“_“-;? £

Valve Insert

SCM

MPP Module

P70 - B

2 x Chemical
Throttle Valve
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4.2.2 MPP Module P80 w/retrievable items

2 X Minimum Flow

2 x Pumpunit Valve Insert

Assembly \ o

SCM

MPP Module

P80 \ | .

. -

2 x Chemical
Throttle Valve
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4.3 MPP Module interface drawing

a7



INTERFACES

E SCM-1T |SCM REF 72/
REFERENCES

NOTES

72/
73/

27-00t2014| IFA

03 [ 18deo2014| ASB | Astuilt

00 |30-apr2014| IFR

Document N*

Tifle

D

P70 marking shown on the module. P8O is

marked with “P80” insted of “P70

P70 ROV panel. P80 Rov panel shown on sheet 3
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5 Process flow

TO TOPSIDE

V5-2

V52-2

V2-2

V3-2B

V3-2A

V51-2

va-2

l

PUMPUNIT
ASSEMBLY

|

l

PUMPUNIT
ASSEMBLY

2

|

RIGHT BRANCH
FLOW FROM MANIFOLDS

TO TOPSIDE

V52-1

V2-1

V3-1B

V3-1A

V51-1

V4-1

LEFT BRANCH

FLOW FROM MANIFOLDS
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MINIMUM FLOW LINE WITH THERMAL BRIDGE

FLOW MIXER

FLOW SPLMTTER DI ol 1, : /

BY-PASS HEADER
(LEFT BRANCH)

BY-PASS HEADER
(RIGHT BRANCH)
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5.1 Valve data
5.1.1 V2-1,V2-2

ATV 8” Hydr. Op. Slab Gate Valve, FSO, With ROV Override - operating information

Nominal Input Torque 1900 Nm
Max allowable 2700 Nm
Damage 3000 Nm
No. of turns to open/close 92.3

Interface

1SO 13628-8, Class 4

Hydraulic fluid

Oceanic HW-443

Max Hydraulic supply pressure

345 Bar (5000 Psi)

5.1.2 V51-1,V51-2,V52-1,V52-2

ATV 8” ROV Op. Slab Gate Valve - operating information

Nominal Input Torque 1900 Nm
Max allowable 2700 Nm
Damage 3000 Nm
No. of turns to open/close 33.9

Interface

ISO 13628-8, Class 4

5.1.3 V3-1A,V3-1B, V3-2A, V3-2B

8” Hydr. Op. Ball Valve, FSO, With ROV Override - operating information

Nominal Input Torque 1900 Nm
Max allowable 2700 Nm
Damage 3000 Nm
No. of turns to open/close 14.1

Interface

ISO 13628-8, Class 4

Hydraulic fluid

Oceanic HW-443

Max Hydraulic supply pressure

345 Bar (5000 Psi)
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5.1.4 V5-1,V5-2

ATV 6” Hydr. Op. Slab Gate Valve, FSO, With ROV Override - operating information

Nominal Input Torque 1900 Nm

Max allowable 2700 Nm

Damage 3000 Nm

No. of turns to open/close 68.1

Interface 1SO 13628-8, Class 4

Hydraulic fluid

Oceanic HW-443

Max Hydraulic supply pressure

345 Bar (5000 Psi)

5.1.5 V70-1,V70-2

ATV 2” ROV Op. Slab Gate Valve - operating information

Nominal Input Torque 1900 Nm

Max recommended 2700 Nm

Damage 3000 Nm

No. of turns to open/close 5

Interface I1SO 13628-8, Class 4

5.1.6 V71-1,V71-2,V72-1,V72-2

ATV 2” Hydr. Op. Gate Valve, FSC, With ROV Override - operating information

Nominal Input Torque 1900 Nm

Max recommended 2700 Nm

Damage 3000 Nm

No. of turns to open/close 5

Interface 1SO 13628-8, Class 4

Hydraulic fluid

Oceanic HW-443

Max Hydraulic supply pressure

345 Bar (5000 Psi)

5.1.7 V82-1, V82-2

LB Bentley 1” Hydr. Op. Gate Valve, FSC, With ROV Override - operating information

Running Torque 150 Nm

Max allowable 250 Nm

Damage 542 Nm

No. of turns to open/close 12 (+/-0,5)
Interface I1SO 13628-8, Class 4

Hydraulic fluid

Oceanic HW-443

Max Hydraulic supply pressure

345 Bar (5000 Psi)
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5.1.8 V80, V83-1,V83-2

LB Bentley 1” ROV Op. Gate Valve - operating information

Running Torque 150 Nm

Max allowable 250 Nm

Damage 542 Nm

No. of turns to open/close 12 (+/-0,5)
Interface 1SO 13628-8, Class 4

5.1.9

V20-1,V20-2,V30-1, V30-2

LB Bentley 3/4" ROV Op. Rotary Gate Valve - operating information

Running Torque 176 Nm

Max allowable 407 Nm

Damage 610 Nm

No. of turns to open/close 1/4 (90 Deg)
Interface 1SO 13628-8, Class 4

5.1.10 V4-1,V4-2

Cameron 4” Compact Choke — operating information

Max Running Torque 474.5 Nm
Damage 779 Nm
No. of Hyd. Pulses close/open 102

No. of turns to open/close 42

Interface

ISO 13628-8, Class 4

Hydraulic fluid

Oceanic HW-443

Max Hydraulic supply pressure

345 bar (5000 Psi)

5.1.11 CF1,CF2

Butech 2-way/90° Turn ROV Op. Ball Valve - operating information

Max Running Torque 50 Nm

Max allowable 100 Nm

Damage 160 Nm

No. of turns to open/close 1/4 (90 Deg)
Interface I1SO 13628-8, paddle
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5.2 MPP System - P&ID - MPP Station P70
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6 Pump Unit

‘ V7 gate valve

MPP
panel

MPFM

Valve and

connector
panel
HV power
receptacle
Destec inlet
clamp

Destec outlet

clamp
6.1 Pump Unit reference list
COMPANY MPP CON
Ref Document title Doc. No Doc. No
/25/ Pump Unit GA AO-050-GMP-310-000454 |ITM-0071499
/26/ Pump Unit Interface drawing AO-050-GMP-310-000015 |ITM-0077876
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6.2 Pump Unit interface drawing
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7 MPP
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7.1 MPP reference list

Pump functional specification

A0-050-GMP-310-000086

DOC-0003905

/28/

Pump Performance Test Procedure

AO-050-GMP-310-000442

DOC-0022266

/29/

MPP GA

AO-050-GMP-310-000961

ITM-0070730

/30/

Pump selection

AO-050-GMP-310-000017

DOC-0003858

/31/

Basis of operation and control —
Pump system

AO-050-GMP-310-000028

DOC-0007904
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7.2 MPP overview

ROV panel

Motor 2900 kW / 6.6 kV

Multiphase Pump
Type 5FA5GD
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7.3 MPP details

Main barrier

Motor and main

barrier fluid cooler \

Instrument

connectors, 2 off

Pump suction

Barrier fluid supply
to lower circuit

Barrier fluid
connectors (2 off)

Accumuiator Nz Tilling
Pre-charge pressure
100 bara (3 off)

ROV-panel with
barrier fluid isolation
valves and pressure
control valves

Barrier fluid
connectors (2 off)

Barrier fluid
connectors (2 off)

Pump discharge

Pump interface
blocks (3 off)

Cooler and filter for
lower barrier circuit
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7.4 MPP cross section

HV Penetrator

Motor (stator)

Axial and radial bearings Cooling Coils

Radial bearings Coupling

Barrier oil circulation
impeller

a5

‘....
al

d

L |
-\

| 4

Thrust bearing

Mech. Seal and radial
bearings

g

";-

-\ |

Inlet

Qutlet

Impellers & diffusers

A
A
R
\.\"l =Xy
A

Mech. seal and radial
bearings

75



TOTAL E&P ANGOLA - GIRRI PROJECT - AO-050-GMP-310-000324 REV 02 - AFC - 20 - APR -2015

7.5 MPP GA drawing
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7.6 MPP technical description

MPP parameters

Description

Number of pumps

6

Operation According to operating scenarios in AO-050-GMP-310-000086
Pump Type: Multiphase pump w/ balance piston
Pump Inlet/Outlet size: 8”

Drive Electric, Variable Speed (VSD)
Location of Drive System Power and Control module on deck
Motor Voltage 6.6 kV

Rated Motor Shaft Power: 2900 kw

Rated Motor frequency: 71.5Hz

Rated motor torque 6507 Nm

Rated Speed: 4252 rpm

Speed Range: 1500 — 4620 rpm

Number of stages: 10

Impeller diameter: 320 mm

Max differential Pressure: 110 bar

Flow capacity (operating cond.)

552 Am3/h (P70 Left year 4)

Maximum GVF (operating cond.)

53 % (P80 Right year 4)

Design pressure

346 bar (on both process and barrier fluid)

Design temperature process

93 degC

Design temperature barrier fluid

70 degC
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7.7 MPP working area

The figure below shows the operating envelope for P80 Right for year 4. Operating envelopes for
other operating conditions are included in Pump Selection, ref. /30/.

A description of the operating envelope is included in Basis of Operation and Control — Pump System,
ref. /31/.

9080 Girassol - 10stg DEXT 320mm
OPERATING ENVELOPE - GVF 53.4%
P1 =47 0bara /RHOliq = 942 kg/m3 / RHOgas = 31.0 kg/m3

P80 Right Year 4
150

140
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W,
120 2800 kWY, \
2600 w;(\\ \
110 zl.um p& \
100 2200 kWY R N,
2noolwh\\\§
[,
P 90 1800 KW, Na., Powar
[bar] 80 1800 kW, !

= 4600 rpm
1400 K A N

300 r\

7,

70

1200 WA \
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| A \ 3900 rpm \
50 00 kY,
40 500 w-w/\\\ 500 pm \ \\
30 400 kv'-.'/% 3100 rpm \\ \
R S N Ny, NS
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\\
5

=
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—_h—

——
00 600 700 800 900 1000

&
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Total Flowrate at Inlet [Am3/h]
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7.8 MPP motor

]

Motor top plate
(protection)

Motor power penetrator

Thrust bearing

Radial bearing NDE

Stator with stator housing

T T T T T e TR eI IO T

Motor rotor

Barrier fluid cooler

Radial bearina DE

Flexible coupling

Pressure housing
wiflange
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7.9 MPP general requirements

e Variable speed drive (VSD) for each MPP.

e Recycle loop per MPP.

e The MPP have dedicated upstream flowmixer and downstream flow splitter

e The MPP have a built-in check valve at the MPP outlet.

e Barrier fluid supply for the MPP motor.

e The MPP to be installed in a Pump Unit that is interchangeable and retrievable.

7.10 MPP design conditions

Design conditions Value Comment

Maximum Pressure Differential 110 bar Max dP limited to thrust bearing and
balance piston.

Pump Design Pressure Process 346 bara

Pump casing design pressure (process 346 bara

fluid exposed parts)

Pump casing (mixer housing) design 93°C

temperature (process fluid exposed parts)

Pump casing hydrostatic test pressure at 495 barg According to ASME VIII div. 2

workshop (process fluid exposed parts)

Motor casing design pressure (barrier fluid | 346 bara
exposed parts)

Motor casing design temperature (barrier | 85 °C
fluid exposed parts)

Motor casing hydrostatic test pressure at 495 barg According to ASME VIII div. 2
work shop (barrier fluid exposed parts) AO-050-GMP-310-000028
Process Fluid Normal Operating 4-77°C Flowing Condition
Temperature Range

Barrier fluid design temperature 3.8-70°C

Ambient Sea water temperature max/min | 4.4/3.8°C

Sea water pressure at pump location 146.8 bar Ambient pressure of 1450m
Max. Design pressure external 150 bar

Max GVF 100%

Motor Rated Shaft Power 2900 kW @ 4252 rpm

Maximum continuous speed 4620 rpm
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8 MPFM

The MPFM is part of the Pump Unit.

Outlet

DigiTRON

receptacle ‘A’
DigiTRON

receptacle ‘B’

8.1 MPFM reference list

/32/ MPFM - GA drawing AO-050-GMP-310-000411 | ITM-0071600
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8.1 MPFM GA drawing
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9 SCM

Locking mechanism

Bladder
compensator

H#24 ROV flying
dummy plug

H#26 FO ROV flying
dummy plug

The SCM will be utilized to monitor and control the subsea pump modules P70 and P80 for GirRlI.

Each pump module will be equiped with 1 off SCM which will interface all control and monitoring
functions on the MPP Module.

One common SCM design shall ensure interchangeability between SCMs for the GirRI development.

The subsea pump control system is based on a standard OneSubsea Subsea Control Module (SCM);
an electro hydraulic subsea pump control system with fibre optic communication. It will be equipped
with two electronic modules; SEMs for redundancy, and a dielectric oil filled, pressure compensated
compartment for the instrumented hydraulic system utilizing DCVs, pressure- and flow sensors.

The SCM is designed to be installed and retrieved by the use of OneSubsea SCM Installation Tool.
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9.1 SCM reference list

COMPANY MPP CON
Ref Document title Doc. No Doc. No
/33/ SCM User Manual AO-050-GSG-310-000472 | DOC-0022249
/34/ SCM GA & Interface drawing AO-050-GSG-310-000405 |ITM-0059363
/35/ SCM Data Sheet AO-050-GSG-310-000153 | DOC-0003680
/36/ SCM Hydraulic Schematic AO-050-GSG-310-000090 | DRW-0001198
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9.2 SCM scope of supply

SCM x 3
e SCM P70
e SCM P80
e SCM Spare

SCM Test & Transport Skid (SCM T&TS) x 1
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SCM Transport Skid (SCM TS) x 2
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9.3 SCM interface drawing
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10  MFCV (V4-1/V4-2)

MFCV

insert
MFCV

assembly

MFCV
body

Minimum Flow Control Valve Body with Minimum Flow Valve Insert
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10.1 MFCV reference list

COMPANY MPP CON
Ref Document title Doc. No Doc. No
137/ (Gl\j?nei;fhﬁmgiecﬁx)l)raw'”gs with Parts List | 5 050- p)G-327-001415 | DOC-0039547
/38/ Choke Data Sheet (Minimum Flow Valve) AO-050-PJG-327-001408 | DOC-0037949
/39/ Assembly Drawing, Assy Detail, Insert Assy NA DOC-0043207
/40/ MPP Module P70 and P80 — Interface Drawing | AO-050-GMP-310-000380 | ITM-0058434
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10.2 MFCV placement

Compact Choke
Running Tool

/ MFCV insert

Slots for
MFCV insert

MPP Module

Slots for
MFCV insert
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10.1 MFCV technical description

CC40 SRC Compact Choke MFCV data

Item Details API 6A 20th Ed. / API 17D 2nd Ed / ISO 10423 / ISO
13628-4

Design Code See SK-079548-20

Reference Drawing:

10,000 psi MWP

Pressure Rating

10,000 feet

Depth Rating

51/8” API 10k, Flanged inlet & outlet

End Connections

13.62” +/- 0.03” (346mm +/-0.8mm)

Distance Choke inlet to Outlet Centerline

13.62” +/- 0.03” (346mm +/-0.8mm)

Distance Choke Outlet to Inlet Centerline

“P-U” (-200F to 2500F, -29 oC to 121 oC)

AP| Temperature Rating

“HH-NL”

API Material Class

2 % Cr 1Mo LAS fully Ni alloy clad on process wetted
surfaces

Body

25Cr Super Duplex Stainless Steel

Bonnet Material

718 Ni Alloy / Tungsten Carbide

Trim Material

Plug and Cage Eq. % with Max. Cv = 106 (Flow tested =
134)

Trim (Forward Flow)

Dog-in-Window Self Locking Connector with
Mechanical Anti

Connector Type

Vibration Lock/Unlock

Primary Bonnet Seal

718 Ni Alloy metal lip seal.

Primary / Secondary Stem Seals

VaripakTM — Spring energized PTFE / U-Packing

Quiality level Manufactured to PSL 3G

F.A.T. testing In Accordance With APl 17D, Section 7.21.4.2 + Gas
Test

Qualification API 6A 20th Ed (ISO 10423) - PR2, API1 17D (ISO 13628-
4)
Hyperbaric test to 10,000 feet water depth.

CC40 SRC Compact Choke Actuator data

Type Subsea Stepping Linear Choke Actuator SSLCA

Actuator Cleanliness

SAE AS4059 6B-F

Hydraulic Supply Pressure

5,000 psi

Control Fluid

Oceanic HW 443

Hydraulic Connections

2 off 3/8” x 0.065” (9.5mm x 1.7mm) Weld Tails

Hydraulic Swept Volume

0.64in3 (10.5cm3) per pulse

Temperature Rating

35 oF to 150 oF (2 oC to 66 oC)

Location Indicator

Graduated from 0 to 10. (0 closed, 10 open)

Electrical Feedback

LVDT, 4 — 20 mA Output, 10.5-28 VDC Input

Electrical Connector

4-way ODI Electrical Connector (Body half supplied by
others)

No. of Hyd. Pulses to close

102 nominal. Operating times based on 3 Sec pulse
time = 5.1 minutes

ROV Interface

API 17H / ISO 13628-8 Rotary interface Class 4

Operating Torque for Override

250 Ft. Ibs max

Qualification

API 6A 20th Ed (1SO 10423) - PR2, API 17D (ISO 13628-
4)

Hyperbaric test to 10,000 feet water depth. &
1,000,000 pulse endurance test.
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10.2 MFCV GA drawing
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11 DPU
11.1 DPU reference list
COMPANY MPP CON
Ref Document title Doc. No Doc. No
/41/ DPU — GA/Interface Drawing AO-050-GMP-310-000534 ITM-0105865
/42/ DPU — Data Sheet AO-050-GMP-310-001115 DOC-0029759
11.2 DPU scope of supply
=t asl)
A
Roof l
Plates ‘
| | l
‘ : HV-Loop
Soft
Landing
Cylinder

DMPP in TS
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11.3 DPU GA/interface drawing
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12 CCV (V81-1/V81-2)

CCV receptacle house

Chemical Control Valve (CCV) and Receptacle House

12.1 CCV reference list

COMPANY MPP CON
Ref Document title Doc. No Doc. No
143/ CTV General Arrangement Drawing AO-050-PJG-340-001625 DOC-0042761
144/ MPP Module P70 and P80 — Interface Drawing A0-050-GMP-310-000380 ITM-0058434

/45/ MPP System — Installation Guideline - Chemical Control
Valve (CCV)

AO-050-GSG-310-002302

DOC-0064035

/46/ Receptacle House General Arrangement Drawing

AO-050-PJG-340-001561

DOC-0042072
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12.2 CCV placement

MPP Module

P

7

rr...%%ﬁ@ M

\ %

CCV CCV V81-2 & V8l1-1

i

CCV V81-2 & V81
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12.3 CCV GA drawing
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STABCON flowline connector

13.1 Tie in reference list

COMPANY MPP CON
Ref Document title Doc. No Doc. No

147/ Product Data Sheet, Termination Heads and Inboard

Hubs, STABCON MK1 A0-050-GSG-325-000545 DOC-0047861

148/ Product Data Sheet, Large Insulation Cap A0-050-GSG-325-000797 DOC-0025577

/49/ !nstaIIatlo.n/co.ranwlssmnm.g Proct?dure, Subsea — AG-050-GSG-325-001019 DOC-0028278
intervention/Tie-in, large insulation cap

/50/ Installation/Commissioning Procedure, Subsea —
Intervention/Tie-in, Well jumper flowline spool AO-050-GSG-325-001764 DOC-0061573
connection and disconnection procedure.

/51/ Term.head KC4.2-10, ID8, SPO, S1 Swivel GA AO-050-GSG-325-000785 DOC-0026877

/52/ C_ap, Insulation, Reinst., KC4.2-10, Large Type, Manifold AO-050-GSG-325-000780 DOC-0026679
Side, GA

/53/ Cap outboard, Insulation, KC4-10, GA AO-050-GSG-325-000778 DOC-0026667
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13.2 Tie in interface drawing
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Insulation Cap -
large type

Cap Outboard,
Insulation

Receptacle
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14  Jumpers and wiring
COMPANY MPP CON
Ref Document title Doc. No Doc. No
/54/ Subsea Jumper Layout Schematic P70 AO-050-GSG-310-001455 | DRW-0002726
/55/ Subsea Jumper Layout Schematic P80 AO-050-GSG-310-001548 | DRW-0002919
Ga Drawing Fiber Optical Test Connector AO-050-GSG-310-002171 | DRW-0003780
/56/ Plug
/57/ Subsea Signal Jumper Layout AO-050-GSG-310-000045 | DRW-0000852
/58/ PBOF Jumper Assembly, Hydralight,
8FOSM, 45' Hose Exit, Fishtail Handle, AO-050-GSG-334-001382 | DOC-0041480
110m
/59/ SCM - SPCU FO Connection Diagram AO-050-GSG-310-000604 | DRW-0002108
/60/ SCM - SPCU LV Connection Diagram AO-050-GSG-310-000474 | DRW-0002105
/61/ General Arrangement Drawing For H#3 AO-050-GSG-331-002113 | DOC-0054457
162/ Subsea Signal Jumper Wiring Diagram A0O-050-GSG-310-000075 | DRW-0001202
/63/ | Hydraulic Single line Flying Leads - AO-050-GSG-310-001759 | DRW-0003114
Interface drawing
/64/ GA Female Outboard Plate 7 Way (4POP) — AO-050-GSG-357-000602 | DOC-0034261
HFL type 1
/65/ GA Female Outboard Plate 7 Way (4POP) — AO-050-GSG-357-000603 | DOC-0034262
HFL type 2
/66/ GA Female Outboard Plate 7 Way (4POP) — AC-050-GSG-357-001274 | DOC-0034265
HFL type 3
167/ HV General Arrangement / Interface

drawing

AO-050-GSG-310-001297

ITM-0084555

14.1 Signal jumper layout drawing
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14.2 SCM-SPCU FO connection diagram
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14.3 FO Flying Lead assembly drawing
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14.4 SCM-SPCU LV connection diagram

Ref. Subsea Signal Jumper Layout /57/ H#3.
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14.5 LV Flying Lead assembly drawing
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14.6 Electrical jumper diagram

125



23545300 @

N 49pi0 3BueyD Buliasuibug. T T T
voo e Qva 2rior T STOLYIOE © pasoR 3
ool sopoialh  foommie © " Giald  PSNok uospad |
€ 401 Jaas Y Jeuiny 7 = w
S1IN 1 (_ o o
aes 2021000-Mya a (—6 i
=8 7 fmzl| | 24D
) b=it] | b
HRA INVHOVIQ ONIMIM ! =9 RS
oen Y3dWNr TYNDIS vIsans WL 7 [=s ¢xog uotount ! -6 | 6
o o et o wneoioaz] Aol b =8| | 8>
@.W = eosqnesug = | ! R N2 ol 7 RS [,
qnsauo Z wvonroaz| AOf= 2 AT ET =y S— -9 | 9) 14
T 7 AAANS [+ | | I 9310N -c 'S
y “Nwsunood]
T R weuwioy 2021000 M¥a) =Y 94 oMY dSL 4 4
30 g YN %L Y0y ﬁaoco‘zrm‘wwc‘oma‘oi Nurea] ' Aa M w 7
I >
L O e ounson wvwotsodts 300 7 FUESIAT | T ] 9 omv dsL HLE2
& i I = — 91 oMy dsL %y g 91 oMV dSL
(5] ( T T T Yolo3algaonr
N WvHOVIQ ONIMIM ¥3dWNr TYNSIS vaSans T = ¥OL0313a0Id NA - Nd
i g NOILYHEIA [—— ol omvdsL 9+ oMY sl !
e | . T
SUTSSXI-LLT 9-U/185X4-L1-T
7 7 snssxilde | | xog uogaung 9/18SX1-LdZ i — 7
p avio)
ﬂl_aln...i._.n!< - 1) (.
'easqnsauQ Z roBNY aes AL ! i I
& £
ooy [ lmro o pm— Py R 839uvHOSIa |—— o omvast 8¥30v3H 308vHosIa | o1 omv ast !
M EHEE eoueideoay s panss) | v w |} ! R 7
SUTPS-LLT ’ ny
mh W | v | m Sognasion o} padeioy | 03 w T— EU/108X1-11-2 |
99 A ] UononAsug 0} pardasay | OsY 0 @ [ (A
w99 o | a3 wesy | asv w | ! ! € [l ,«r I 7
4
L |
N (e 1od 5 7 7 NOISId = ) - S 7
- wnoke odunr [eubis eesang Jonvve —— o omv st 8 dW3L 3NIT MO NIN |—— 9 oMV dsL 1/+SS
~ 'S80 \4A :34) §¥0000-0L€- S0-OV ' !
P ERE e ¥SS
_.m Uoeayoeds E01UY9B L UBWNLSU] B3SANS SULXI-LdT 2 i ||| 2
9 oL 6-080-000- o [Ty (- [
A (816£000-000 34) 150000-04£-050-050°0V | | ! et [~ el e
A0 [} € 1
bl oumpenuep pue uBiseq N B ) T b1 ov
N (A7) J0108ULOD [E9L19]T 10} SUOREOLPBAS [BIIUYID] v~ T = m = 6 m
mw (¥162000-004 :34) £2L000-0L€-99-050-0V | | ave 9L OMV dSL N I m N
D . 9-9196X1-L1C 9 (1
8 ‘SIONTHIAT | | | R S 837 2l e
- v vl v
v
mw JOYILISUBL| UORISO - 1z | I Bl & € [ el €
o JeISUBIL UORRIGIA - n i ; z - z|l| z
U Jepwsues| ainesedws ) - I T = va 3 = 3 b
mw c%ﬁﬂ hmmwuww_mww - mmww i | enowons  — o omv dst 9 oMV dsL o omv dsL T ey a1 oMy dsL - —egueipunr " 9 omv dsL o8y |\ Bnig
- avis ! avis
mw 9INPOJ OIU01}08I3 BASANS - was 0b#H oY LZ#H
- aseg BunUNOJ @INPOJN [04UOD BBSANS - GNNDS 13NV 8V.1S AOY
[en) BINPOY [0UOD BISNS - Wos | | 31VIA3IWH3LNI
t5) Sl1yaA Jejemispun palesedo Ajeloway - oY =<
D spejdaoay - o0y =L
0 JoNILISUBL| SISl - 1d o
EO) PoIAUIO) ToN - on | =
AH duing eseydniniy - ddW =8
i J1jeWMOL4 BSEYdNIN - WadW [~ m
- loueyay - HO®W
b sousIajey Jadwnr/0BULOD - | i ¢ xog vonount
-© punosg - o weooac Aop= ¥
una [+ | =
w om0 i
R Ao fewbi - oa | | | N = L
o] JopeUI0D 391G - g = B B
E1's BNl [04U0D [euORDRIQ - ADQ aod ainid ooy bnid 9L OMY dSL -—
o aBnes a1 UeopBLY - omy __ ddludve NG AQ V/8-29Xk-1dT
P - ol omvdst -
x ‘SNOILVINTHa8Y B i r
€
4 no t
b nree {2 W «
" —— joued QRIS AOY ‘9 9L oMY dsL 9 oMy dst 34NSS3Md ATddNS HoPW —— sLoMvasL |
-_ sle /uld - 8jpeidedsy g J
4 VHIBSK-11C
n_nm — ojewoy /1o%008 - B 1 b o8 uonount V-9M185X1-1d-C
) lews /194008 Id "y 7 TN [y T
HNO [+
® - g paismL ¢ o [ ,
b4 I Aver 7
< [ '
K (. ueaiog oneuBewONDB3 7 Y 39uvHOSI oL oMV dsL 7 V ¥3QV3H 39HVHOSIA sromvast !
o ) VATreX-1IT T ]
il I VE0SK-11C 1
=] o 1 —
4h o [ 5 = w5 i
L -~ T =1 Ho [+ = i
B z (-] I = (
— ) Avze 7] L |
finy ‘SAN3O31 VNOISid  * = g < |
Fonvve 91 oMy dsL v 'dW3L 3NIT MOT4 NIN —— 9 oMy dsL 8/€SS
H } VENISIIT [T I 7
30019 Ol ) SPuL 9900 PO 109 N i
Jousay13 :e (anjq)0} PUE (a1uMm)6 (9BUBI0)g ‘(MOJIOA)S Uid (Y = ZL||| 2k
“uoe:nByuoo ud o} BuLM %08 S = 7 P S
I o[l ot
“p810aUL0o 5| J0SUBS dWINd AWWND BU) B10UM MOUS O} SI SIL | ] W ] 6| 6
| 198US WO} UOREASNI] UE SI e pakesd au] [V T onvast T sl
Josuas dwnd Awwnp ey 10 BULIM ‘¥ : Sz
. . VA9 L-LlT | T ! 9 It 9
6918-62 04} 0101 ‘8G1eD OLIALIT [ELISIPU] PRJEIS BIoUM JO gl
— “p 00dg WoYAEY 0 51 BULI € V-4/195XL-1d T 1 | < w w
[
(dSL | ueyy aiow yym siadwnf Joj) ,ﬁ <4 W € €
“JUO PUB BUO Ul PBIIBULOIIBIUI B] USBIIS [ L z 4
SNEISON0BIE B} [[2US ‘SJUBLIND BUYEINA PIOAE 0} JAPIO U] 7 < ! L
084 PUE 02 UOBEIS VNOLONS [ 9k oM dsL 9 oMY dst =Y i Brid 91 oMV dSL " Yog uonounr oL omv dsL %00 || Brig
UaBMIaq B0UBIBYIP B} SIIRDIPUI SB) BU) Ul X, BUL '} oY | Aoy OL#H 590Z#H | ESOCEHH avis ||avls
B T13NVd 8Y1S AOd 73NV gY1S AOY
‘S310N ddiN 3LVIGINNILNI SWNOS

ol T ED T D €l [ [ [ 6 8 T L 9 T S v € z T



205475900 0

N 19pi0 9DueyD ButisauIBUZ
voo e QvazvoriTISTOLYIOZ  paseay 3
apasoiddy  Aopeoa  foepe ' pausiond " snied uosias |
€407 Jaas Y Jeuiny
7| SIN

o 20Z1000-M¥A .

YN WYHOVIA ONIFIM
T 6o ¥3dNNr TYNOIS v3SANs UL

S|

Ten e w st 3 oy 00

-

easqnsau0

L

ssep

ez

z0z1000-mua| W]
|

weuwioy

3q

oseuq|

VIN

oe9s

P “Nweunog|
rau| SL0000°04€-959-050 oi proonivct

POATH620000-0+£-9S9-050-0V i

0] |

owevop oonora| oudosy wrywasfs|  :odky oog

FaYaW i~

P
b
N
:

WYHOVIA ONI™HIM ¥3dANF TYNDIS VISENs

<
mh,.ﬁ._.ﬂ.,.mwﬂ.mwj LI R — o

vao)

="
N
 apenay [ igpopoacg | fa ponsst owsyy vOsIAGY smeig aeq oy
L ADY a3 ‘eoueideooy Joj panss| | vl 0
mL EN wo | o uoganasto) o paseooy | 03 )
¥99 ADK a3 uogINASUOY Jo| paISEY | DY €0
V99 AY a3 ungsy | asy 0
N
- noAe sadwnp [eubis easqng
lv 'S80 \4A :34) §¥0000-0L€- S0-OV
L UopeoyadS [£01UUDE L IUBWINSU] €3SANS - - 7 6/2SS
Lnn (8162000-0001 134) 1S0000-04£-9S9-050-0V i
4
Mm._ ainjoenueyy pue ubiseq 7 EETLY S 310N S 310N
(A7) 10199UUOY [EOLI0BIT 10} SUONEDIOBAS [EDIULOB )
D ! SOUOBdS 120l fmzl| | 21+ =zt 28 455 S
es) (#16£000-00Q :34) £21000-0L€-9S9-050-0V ! ON =Ll LD I L 7 7 b
o3 " Nl=28 || 8 g 8 8 2 el
[«n) RSENEICEEEN] 7 ONf= L || L L 2 ! I F, z L N
& i XIS UE =01 | | OF ol ot oL ou||l| 0t H e
JopWSUIL UORISOg - 1z - = t t t —t t
) Xanasual=6 | | 6 - ; 6l 6 ; t 6 t 6 il 6 Hrxamasua
o JeniwSUEL| UORRIqIA - 1A 4 XLNESUE|= 9 || 9 } t 9l e } —t 9 t 9 Il 9 X —>rnasua
i Jenwsuel] aimesedwa - 1 +XLWISYI =G | | S = sl s = = s = s S rxanasua
o Jled POpIBIYS PAISIML - dsi | ON|= ¥ || ¥ vl v 12 ¥ 12 e
> (10108UU00 Jo adf) €) qEIS - avis oNj=€ || € elll e € € € N
nw 2INPOp 109813 BBSANS - Was Sanot=2 || T zll z 4 z|||f ¢ Sah0
¥ aseg Bupunopy sINPojy 01UOD BBSqNS - BNNDS oanszt = L || b LY + = F b BaA 2
[en) BINPOY [0UOD BISNS - Wos ! o8y bnid 22 oMY 1PweN3 29y |1 6nid 2z oMY 1PWeuI3 Bnid 2z oMY Puew3 09y Bnid 12z omy 1ewauy
nH S1UBA JatemIBpUN Paleado Alaloway - oY NG A oL oMy dsL AOY 1| AOY 91 omv ds1 AoY 9L oMY dsL. avis 18vis:” jozomy
n_U o[oe}daoay - 29y LL#H B#H (©S9IZ L #H | @ZEHH 8#H
JONWISURI] BINSSald - 1d
Fo) pajoauUOD JON - ON ! MMESXL-14T
<C duing eseydyniy - ddi I 0L/1SS
1 Jejewmol 4 eseydninpy - WddN
H ouegen - HOW ! 1ss
D BoUalajey Jadnp/I0108UU0D - #H S3LON S 310N S3LON
Ny punoig - ano Fiﬁ 2z fmzi || 28] 494
= JBIWSUEL] B1eY MO|d - 14 AN
2 N b | LA | b L
® ndino enbia - oa ! on|=8 || 8 88 [ 8 : 8
JopeUI0D 391G - Na e | TN el e pE R 8 D
€ NE 040D euoRoRlq - Aoa X WES U3 0L | | 04—+ oL ||l o B 0L+ 0= o
o abneg aup ueduBWY - omy xiwasua =6 | | 6 )+ 6 6 [ 6 >t ] 6 M nwm “m
i 0
p - Xnas a9 | | 9 > 9l o — 9 >+ 9+ -
[i'd ‘SNOILVINTHa8Y v sl || ¢ ol s o i o 9| xavaEs
T — - T — +XLW3S W3
Y oNf= b | | ¥ O v v e v 5
mw i oN|=€ || € el e € € N 7
" —_—— |ouEd GEIS AOY 9 7 80>n«>~ m. - w w T w m m m 5aA 0
= D0A vZ+
sl /uid - spedeos,
€ —— 1N ud - apedeosy 'S %5y bnid 22 oMy owour3 23y || Bnid 22 omv wweuia Bnig 2z omy oweur Bnid |2z omy 1eweui3
i ) awns oS - Big- L NEdW Na e o1 oMy sl rou! i nos o1 St s rou a1 v as1 avis | Jozomy
[0) LL#H 6#H OsIZL#H | 4SIZEHH 8#H
) \ Jed paIsimL ‘g 7 7
z = 13NVd 8V.LS AOY 13NVd 8Y1S AOY
=C L ddiN 3LVIGINHILNI 7
usaiog onsubewonos|3 7
o )
B S
iy S — 7 7
-
= ‘SAN3O31
b 9/5sS :
H 1019019p DId o) BPISU ‘6504 PRIl 10 'O
Jewey)3 ase (anjq)o) pue (enym)s ‘(eBueio)g ‘(mojeh)g uig = ZL{||| 21 )
“uoneinByuoo uid o) BuM o8UD g fe= ba|f] 1
a = ou|l| 012+
“pejosuuod si Josues dwnd AWWND By} BI1OYM MOUS O} SI SIY L -6 6
*| 198Us WoJy UoNENSN||! UE si eale pakelb ay] -g 8 )
~105uas dwind A au) 10} BULIA & [ = |l 23
WSXL-12T - ollll 93
| 1852 o0 U011 ‘o51E0 TG feLISnPUL PEIEIS 1o 1o PL#H e
pp 08dg Wwayokey 10 s| BULIM '€ i . vy -3 v
(dSL | Uew el0w yw siadwnf 10)) =€ €7 = el €2
“£IUO PUB BUOC Ul PaIIBULODIBIU 8 USROS (VW 0} T 14 1 14 4
EISOO6IS SUp 19US “SHELID BURAINAD PIOA 01 JOPH0 Ul 7 ST S | = [ S S a2
v I
. 55y || Bid 9 oMy dSL 55y || Bnid | ozomy
08d Pue 0.d UOhelS dd
UBeMeq BoUBIBYP o) SBjeOIpU SBE} BU) Ul X, UL ‘| Eo\_tmou_ 3MOHO|avis | avis 22HH avis ||avis| *ap
R
‘S310N SWINOS NOS
9l T ED T [ €l zL [ ok 6 8 L 9 S 2 € 4 T [




205475900 0

I 43I0 2BUe) B
Qv3 2O TT STOLYI0L  paseay

iaubu3
3

voo Aax
" e faoadS ool i " uosyarl
¢ 10 g s W Jeuiog
7| SIN
. ¢0¢1000-Mda o
YN WYHOVIO ONIIM
T weem ¥3dWNr TYNOIS V3sEns WL
T o e a0 Py
@.W easqnsau0
AT cseo| €9 o, L WY o Noﬁooo‘;xi N wunaog
30 g YN %L Y0y mESo‘Emdwc‘ama‘oi N o]
‘POAIH-G20000-04€-9S9-050-0V S| 0| HIM|
n ‘Sweusl.4 040 oudosy wnwersis| o1 0q
<+=
D
N WYHOVIA ONIMIM H3dNNF TYNDIS v3sans
I
4 avaoy ]
ﬂl_alus.ﬁ._.n!: = | iy
leosqnesu0 5 | g | O ST AL o
R
_E penauddy | Aqpaxoay) | Aq penss| Owayy voisihay smeig g ey
L ADY a3 ‘woueidaoay o panss) | Yl 0
mL W[ vwo | m uopnasie) iy padey | 0¥ ()
A [l VOIS0 20} paIGEIY | 03Y 0
@ | oa wasy | asy )

noke soduiny [euBiS easang
S 40 134) §70000-04: S0-0V

Uoeayoeds [e01UY98 L UBWNLSU] B3SANS
(816.000-000 :34) 1S0000-01€-959-050-0V

aimoejnuep pue uBiseq
(A7) 10108UUOD [E0L9BIT J0} SUOREAYBTS Ea1UBL
(¥16.000-00 ‘34) £21000-04£-9S9-050-0Y

ENECEEEL]

AR AEAleMPD R340 ndnnn s Ioeyy As
=A0050-GIVIF=01T0f00U 324 ~REV0Z

JORIWSUEIL UORISOd - 1z
JOBIWSUEIL UORRIGIA - 1A

Jemwsues] ainesedwe] - 1

Jied| PPIAYS PaISIM - dsL

(101980 Jo 84 €) qEIS - avis

2INPOjy 21U008]3 BASANS - was

aseq BuRUNO BNPOY [04UOD BOSANS = IININOS
SINPO 04U0D B9SANS - Wos

SpIyRA Jajemsapun pajesado Ajsloway - oY
apedeoey - ooy

JoNIWSUeI| BINSSald - 1d

PaIBULOD 10N - ON

duwnd aseydniniy - ddit

Jelewmol4 seydanyy - Wad

Jouewap - HOSIN

souasajey Jedwn(yIopBULOD - #H

punos - ano

JeNISUE1| BleY MOl - 14

Indino (NI - oa

10108UL0D JBNQ - NG

anjeA [04UOD [RUOORIQ - Aoa

aBneg aum uesuswY - oMy

1 pRA I-dhT

‘SNOILVIAZHEaY

L e p AneoiCa ot

o o

x

L G AINOULA = OINNITFRNUJCEUT

loued geis AOY ‘9
QB /uld - 3pejdaay G

slewsy /19%008 - Bnid 'y

Jled paisimL ¢

usaiog ogeuBRWONORIT

usalog onEIsONDelT |

‘SAN3IOTT

10}818p Old U} BpISU] ‘8soy pa|

0°9

Touseu3 o2 (enjq)0} Pue (anym)s (9BUBI0)g (MOlIRA)S Ui
“uoneinByuos id o) Buum 03U '

Po193ULO0 §1 J0SUBS duind ALILUIND BU) BIBYM MOUS 01 S1 SIL L
| 199Us Wouj UoEASN|| UE S| eale paesd ay)
J0suas dwnd Awnp au) 1o} BULIM &

5918+ 8dA) 01U01| ‘9GIED 18UIBUIT [ELISNPU] PRIEIS BIaUM IO
‘v 08ds weyey Jo si Buum '€

(dSL 1 uew aow yyw ssedwnf 1o))
“AIUO PUB BUO U PAIIBULODIBIUI 3] UBRIOS
2y)eIS0119818 BU) [[EYS ‘SJUBLIND BUYEINOD PIOAE O} JBPIO U] 7

“08d Pue 0.d UOREIS ddN
UsBMIeq BOUBIBYP LY SEIROIpUI SBEF BU) Ul X, UL "L

‘S310N

V-H/19G6X|-11-C
V-4/196%)-1d-2

V/8-29XL-1d-C

2
HNVO [+
z
T

Ave [F

FHNSSI™d AlddNS HOBW —— 9L OMV dSL

V-4/185X1-11-C
V-§/185X1-1d-2

N [
HNVO [+
A0 =

T

Aver [F

V ¥3AV3H 398VHOSIA [ 91 OMV dSL

V-d/105%1-11-C

.

9L oMY dSL

+IVW 0z-%

I NVO

(HINVO

dAINd AWANG

9L oMY dSL

€CHH

T13NVd aV.1Ss AOY

29y ﬁ Bnid
nod [} nod

ddiN

~ xoguopounp

GsSI0ZHH [ TSOICCHH

9 OMY dSL

OL#H

oL oMY dSL

713NVd 8V.1S AOY
JLVIAINAILINI

bnig
avis

29y
avis

gWINOS

9l T S T L

€l

43

ok 6

8

L

9 T S 2 €

z T




TOTAL E&P ANGOLA - GIRRI PROJECT - AO-050-GMP-310-000324 REV 02 - AFC - 20 - APR -2015

15 ROV intervention/ tooling

15.1 ROV intervention / tooling reference list

NO To Marking Description
/68/ GA and Interface Drawing — SCM-IT AO-050-GMP-310-000081 | DRW-0003536
/69/ MFCV — Drawing for Running Tool AO-050-GMP-327-001417 | DOC-0039552
/70/ Running Tool Pump Unit GA/ Interface AO-050-GMP-310-000621 |ITM-0081769
drawing
/71/ Pump Unit Installation Tool Simplified GA/ | AO-0 50-GMP-310-002254 |ITM-0128125
Interface drawing
172/ PU IT — Data Sheet AO-050-GMP-310-000624 | DOC-0022406
/73/ FLOT GA drawing AO-050-GSG-340-001880 |DOC-0048874
/74/ Lifting Anchor Assembly drawing AO-050-GMP-367-001708 | DOC-0042221
/75/ FLDF Type 1 GA drawing AO-050-GMP-310-001516 |ITM-0081459
/76/ FLDF Type 2 GA drawing AO-050-GMP-310-001513 |ITM-0091985
/77/ FLDF Type 3 GA drawing AO-050-GMP-310-001515 |ITM-0081481
/78/ Test HPU GA drawing AO-050-GTO-370-001525 | DOC-0027201

15.2 PU running tool

Running tool is used for installation of the Pump Unit.

15.3 PU installation tool

The PU-IT is designed for
installation and retrieval of the
PU. The tool contains a package
with accumulators and
compensators for barrier fluid
that provide barrier fluid supply
during installation, and make the
PU able to remain pressurized
without barrier fluid supply from
umbilical for 21 days, given that

process is equal to ambient PU installation tool
pressure during subsea storage
period. In addition there are accumulators for flushing and sampling of barrier fluid.

The PU-IT is interfacing the 4 pad-eyes on top of the PU and mechanically locked onto the PU.

The BF jumper between the PU and PU-IT consist of a hose with Walther type 87-G08 female
connectors in each end, one for BF supply and one for flushing and sampling.
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Design pressure 345 bar. SWL 750 kN.

PU-IT shall not be used for installation / recovery of DPU.

15.4 Simplified PU installation tool

The Simplified Pump Unit installation tool is designed for installation and retrieval of the DPU. DPU is
equipped with 6 off guiding feet towards DPU, these are also designed for landing feet when landed

on ground. The DPU-IT is interfacing the 4 pad-eyes on top of the DPU and mechanically locked onto
the DPU by use of 4 off locking handles.
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15.1 SCM installation tool

SCM-IT is designed for installation and retrieval of the SCM. The SCM-IT is mechanically locked onto
the SCM by use of ISO 13628-8, Class 4 Torque tool. The locking mechanism between the SCM and
mounting base can be operated by use of the SCM-IT. There are two soft landing cylinders on the

SCM-IT which is interfacing the Pump Module structure during SCM installation.

15.2 MFCV - Running tool

MFCV Insert replacement is performed by the MFCV - Running Tool (choke insert running tool). This

is a purpose built deep water ROV operated Running Tool. Insert is fully vertically retrievable with no

horizontal access necessary.

ROV Torque Tool (RTT)

Helical Indicator T-Bar
Band Handle
Sockst * @

_— Hol-Stab
" Upper Heceplacle
Hydraulic Unlock Fealure

RTT and Holder —_

Compact Choke
Running Tool I I Valve Confrols
. A D

Liling Lugs

Hol-Slab
Lower Heceplacla
Mam Hydraulic Funclions

Elevator Plate

Unlocking Forks — __ Selling Plale

- GCRT Locking
Cylinder
of2z)

W 5 Compact Choke
& Baody and Ins
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15.3 Flying Leads Deployment Frame

NOTE 11

All flying leads between SDU/M801 and MPP Station are to be deployed from deployment
frames.Flying leads are to be deployed from 3 different types of frames;

Deployment frame Content Lengths
Type 1 — (4 off) 3x HV Flying leads 110m
GA drawing, ref. /75/ 1x Barrier fluid flying lead 110m
1x Earth bonding flying 110m (on two of these
lead frames)
Type 2 - (2 off) 2x Bundled Hydraulic flying 110m
GA drawing, ref. /76/ leads 110m
2x LV Flying leads 110m
2x FO Flying leads 110m
Type 3 - (1 off) 1x MeOH 230m
GA drawing, ref. /77/
Dimensions 7.5m long, 6.0m wide and 3.4m high

This gives a total of 7 deployment frames for MPP station P70 and P80. All frames are based on the
same dimensions and design, but with different configuration of parking panels and flying leads. Each
Deployment frame is lifted with a two leg lifting sling, and has a mud mat interface against seabed.
Included in the design is a compensation system for the CF lines in the HFL and accumulators for the
BF flying lead. Coiling of flying leads is to be equally divided on each side of the frame, which allows
ROV to lift out cable in two runs.
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15.4 Tooling required

The necessary ROV tools for operations at the GirRI MPP system are listed below.

Description

Comment

Supplier

Torque tool Class 1-4

Standard ISO 13628-8 Class 1-4 torque
tool.

Intervention
contractor

Torque tool / Gear Class 6

For operation Support and leveling bolts at
the SLS.

Intervention
contractor

ROV hydraulic Oil Pack

For operating soft landing cylinders on
Pump Unit and Dummy Pump Unit.
Minimum pressure: 100barg
Minimum volume: 50 liters
Envirinmental friendly oil to be used.

Intervention
contractor

FLOT:

For installation / intervention of HFL's and
CCV. Ref. [73].

OneSubsea

For operating bleed off line MPP Module.

Design according to ISO 13628-8 type B
hotstab.

OneSubsea
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Hot Stab 43mm 2 ports

For operating Soft landing cylinders on PU
and DPU, and for performing back seal test
on destec clamps placed on PU and DPU.

Design according to ISO 13628-8 type B
hotstab.

OneSubsea

Lifting Anchor

For retrieval of SLS Guide post placed on
Foundation.

OneSubsea

Test HPU

HPU for testing.

OneSubsea
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15.5 PU running tool interface drawing
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15.1 PU installation tool interface drawing
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16  Control system
ICSS
Power and ows
Control Medule I
|
Controller & EWS
AL Fiber Optic Electronic
F&G Modem Power Unit
Inergen
Umbilical N _ _ - -
Multiphase Pump Module
Subsea Control Module
Multiphase Pump
Sensors ;Ji:i:; Actuators

16.1 Control system reference lists

COMPANY MPP CON

Ref Document title Doc. No Doc. No
/79/ | Control System Requirements AO-050-GSG-310-000066 | DOC-0007952
/80/ | Control System Block Diagram AO-050-GSG-310-000068 | DRW-0000851
/81/ | Control System Network Topology A0-050-GSG-310-000072 | DRW-0000849
/82/ | Control System Operator Work Station (OWS) DRW-0002555

Network Topology AO-050-PJG-310-001287
/83/ | Subsea Control System Power Supply - Single Line

Diagram AO-050-GSG-310-000190 |DRW-0001704
/84/ | Subsea Control System Fiber Optic (FO) DRW-0002094

Communication Single Line Diagram A0-050-GSG-310-000461
/85/ | SCM - SPCU FO Connection Diagram AO-050-GSG-310-000604 | DRW-0002108
/86/ | SCM - SPCU LV Connection Diagram AO-050-GSG-310-000474 | DRW-0002105
/87/ | Cause and Effect (C&E) Diagrams A0-050-PJG-310-000613 | DOC-0023010
/88/ | Control System Subsea CANBus Layout AO-050-GSG-310-000071 | DRW-0000850
/89/ | Subsea Signal Jumper Layout A0-050-GSG-310-000045 | DRW-0000852
/90/ MPP Barrier Fluid Schematic AO-050-GMP-310-000089 | DRW-0000885
/91/ | Control Fluid — System Schematic AO-050-GSG-310-000092 | DRW-0000884
/92/ | Barrier Fluid — System Layout Schematic AO-050-GMP-310-000093 | DRW-0000883
/93/ | Demulsifier and MeOH Distribution Schematic AO-050-GSL-310-000088 | DRW-0001197
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16.2 Block diagram P70
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16.3 Block diagram P80
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16.4 Control fluid schematic
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16.5 Control fluid data

Control fluid is supplied from the PCM Control Fluid HPU, through the Topside Umbilical Termination

Unit and subsea through the MPP umbilical. Further, control fluid is transferred from the subsea
Umbilical Termination Assembly to the SCM mounting base located on the MPP Module. This
interface is via single hydraulic jumpers and tubing. The SCM distributes the control fluid to the

actuated valves and chokes on the MPP module through control fluid tubing.

Description MacDermid Oceanic HW443
Appearance Clear Fluorescent Yellow Green Fluid
pH 9.7
Specific Gravity @ 15.6°C 1.07
Kinematic viscosity at:
+20°C 25.0 cSt
0°C 9.2 ¢St
40°C 2.5 cSt
Max & min operating temperature -25°C-+145°C
Pour Point -25°C

SAE AS 4059

6B-F or better

Designed for use:

Open and closed loop subsea production control
systems
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16.6 Chemical fluid schematic P70
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16.7 Chemical fluid schematic P80
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17 Barrier system

17.1 Barrier fluid schematics

FCM, SEE RE, 1

Orefubesa SLOPE

SARRIER FLLID HPU, SEF REF, (1345

TUTU MOTE 22, SEE REF )

i SPBOSFD, NOTE 2

aF2
1

ae1)

VPR STHTIN SEE REF

Drefutees SCOPE

PUNP LN, SEEREF, ]

PP UNIT, SEE REF.

=

e
= =
===

Ondusiss SO0PE

17.2 Barrier fluid data

Description Data
Oil type Shell Morlina S2 BL5
Bulk modulus 1.7 GPa
Thermal expansion coefficient 0.0007 1/°C
Specific Gravity @ 15.6°C 0.870
Flash point 120°C
Kinematic viscosity at:
4°C 17 ¢St
40°C 5 cSt

SAE AS 4059

6B-F or better

Maximum water content

Water content requirement of 50 ppm
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18 PCM

PCM details are described in PCM Equipment Manual, ref. /97/.

Transformer
Balcony HPU Room P70
Main Entrance P70
Heat Shields
| — HPU Room P80
Main Entrance P80
Temporary bumper
Temporary bumper
Junction Boxes
18.1 PCM reference list
COMPANY MPP CON
Ref Document title Doc. No Doc. No

PCM General Arrangement External
/94/ | Layout

/95/ | PCM General Arrangement Internal
Layout

/96/ | PCM - Safety Plot Plan AO-050-GTO-310-000006 | DRW-0001166
/97/ | PCM P70 And P80 Equipment Manual AO-050-GTO-310-002275 | DOC-0062447
/98/ | PCM P70 And P80 Penetration

AO-050-GTO-311-000180 | DOC-0010194

AO-050-GTO-311-000177 | DOC-0010191

AO-050-GTO-311-000301 | DOC-0020853

Arrangement
/99/ | PCM MCT Schedule AO-050-PJG-310-001475 | DOC-0040235
/100/ | Topside Equipment Tag List AO-050-GTO-310-000159 | DOC-0019727

150



TOTAL E&P ANGOLA - GIRRI PROJECT - AO-050-GMP-310-000324 REV 02 - AFC - 20 - APR -2015

18.2 PCM internal

9 15 16
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Plan view P80
P70 PCM Equipment P80 PCM Equipment
Item Service Description Item Service Description
1 [PCM P70 101 |PCM P80
2 [Inergen Bottlebank 102 [Inergen Bottlebank
3 |Safety Equlpment Cablnet 103 [Safety Equipment Cabinet
4 _|Stretcher 104 [Stretcher
5 [MCC1 105 |[MCC 2
6 |LV1 106 |LV 2
7 _|SPCU 1 107 |SPCU 2
8 [UCP1 108 |UCP 2
9 |HVAC UCP 1 109 [HVAC UCP 2
10 _[VSD P70R 110 |VSD P8OR
11 [VSD P70L 111 [VSD P80OL
12 [VSD P70R Input Transformer 112 |VSD P80R Input Transformer
13 [VSD P70L Input Transfofrmer 113 ggg Eggb\ Icr)lput Tr_?nsfo;mer
14 [VSD P80L Output Transformer 114 utput Transformer
15 |Barrier Fluid Purifier 115 |Barrier Fluld Nitrogen Booster Pump
16 _|Barrler Fluld HPU 116 |Barrer Fluld HPU
17 |Control Fluld HPU 117 [Control Fluid HPU
18 [ACU A 118 |ACU C
19 [ACUB 119 JACU D
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VSD P80OL
VSD P70R Output Transformer

Output Transformer ACUA, ACUB
\ VSD P70L '

HVAC UCP 1
SPCU 1

Inergen Bottle

g BFHPU1
Bank il

CFHPU1

UCP1
MCC1

T~ w1

Sinus filter P70L

Strecher

i

A

)/
| 7k
VSD P8OR W 1
Output Transformer ~
Sinus filter P70L /a \

MCC 2 Temporary bumper
Lv2

BF HPU 2
CF HPU 2

4

VSD P80L
VSD P80OR
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18.3 PCM internal assembly drawing
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18.4 PCM external
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18.5 PCM external assembly drawing
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18.1 PCM equipment

Transformers

LV Room (SPCU,MCC,LV/UPS,HVAC)  BF Oil Purifier
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Y
h Al
High Sensitivity Detector Panel Oil Mist Detector Panel

.

Remote Indicator Panel - Smoke
Detectors in Cable Void
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18.2 PCM transport and installation

WWW COB I 5 L I ’_; T Leu

Stack up in Angola (TLM on top of PCM) Offshore lifting to Girassol FPSO
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