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The following drawing provides an overview for the Akpo field subsea layout, 
Production Wells, Flowlines and Umbilicals. 

Refer to: 

•  NG50-3-200-ENG-DW-AB-00-2100 � General Layout 
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1.1 

Umbilicals, Flowlines and Risers (UFR) Field Layout 
General Layout 

 

 

The block diagram of the overall field layout, shows the main equipment for 
the following: 

Oil Production Wells and Flowlines consisting of: 

•  22 x Well Completions 

•  22 x Production Trees and Jumpers 

•  9 x Production Manifolds  

•  8 x Flowlines and Risers P10, P20, P30, P40 

Water Injection Wells and Flowlines consisting of: 

•  20 x Water Injection Well Completions (plus slots for 12 future 
injection wells) 

•  20 x Injection Trees and Jumpers 

•  2 x Single tee assembles (1 completion, 1 spare slot) 

•  9 x Double tee assembles (11 completions, 7 spare slots) 

•  4 x End tee assembles (8 completions, 4 spare slots) 

•  4 x Flowlines and Risers WI10, WI20, WI30,WI50 

Gas Injection Wells and Flowline GI40 consisting of: 

•  4 x Injection Trees and Jumpers (plus 2 for future use) 

•  1 x Gas Injection manifold  

•  1 x 8in spool  

•  3 x Gas Injection FLETs  

Subsea Control System consisting of: 

•  4 x Umbilicals 

•  Distribution Subsea Umbilical Terminations (DSUT) 

•  Intermediate Subsea umbilical Terminations (ISUT) 

•  Flying Leads 

Refer to: 

•  NG50-2-300-SPS-DW-AB-30-0117 � Overall Field Layout 
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AKPO Field Development  
Project System Block Diagram  

Overall Field Layout 
 

 

The following layout drawings show Drill Centre locations and equipment 
interfaces for the Production Flowlines P10.  

MP11 Drill Centre  

The MP11 Drill Centre consists of: 

•  4 x Production Trees 30-X-P11A/B (C/D for future use) 

•  4 x 6in Jumpers 30-M-P11-JA/JB (JC/JD for future use) 

•  Production Manifold 30-M-P11(with Gas Lift) 

•  4 x 10in spools 30-MP-11-K-A/B/C/D 

•  4 x Production FLETs 30-F-P11/12/13/14 
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1.3 

Umbilicals, Flowlines and Risers (UFR) � 
Production Flowline P10 

Drill Centre MP11� Interface Drawing 
 

 

MP12 Drill Centre 

The MP12 Drill Centre consists of: 

•  4 x Production Trees 30-X-P12A/B/C/D  

•  4 x 6in Jumpers 30-M-P12-JA/JB/JC/JD 

•  Production Manifold 30-M-P12 with Pigging Loop 30-PL-12 

•  2 x 10in spools 30MP-12-K-A/K-D 

•  2 x Production FLETs 30-F-P15/P16 
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Umbilicals, Flowlines and Risers (UFR) � 
Production Flowline P10 

Drill Centre MP12 � Interface Drawing 
 

 

The following layout drawings show Drill Centre locations and equipment 
interfaces for the Production Flowlines P20.  

MP21 Drill Centre  

The MP21 Drill Centre consists of: 

•  4 x Production Trees 30-X-P21A/B/D (C for future use)  

•  4 x 6in Jumpers 30-M-P21JA/JB/JD (JC for future use) 

•  Production Manifold 30-M-P21(with Gas Lift) 

•  4 x 10in spools 30-M-P21-K-A/B/C/D  

•  4 x Production FLETs 30-F-P21/22/23/24 
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Umbilicals, Flowlines and Risers (UFR) � 
Production Flowline P20 

Drill Centre MP21 � Interface Drawing 
 

 

MP22 Drill Centre  

The MP22 Drill Centre consists of: 

•  4 x Production Trees 30-X-P22A/B/C (D for future use)  

•  4 x 6in Jumpers 30-M-P22JA/JB/JC (JD for future use) 

•  Production Manifold 30-M-P22 with Pigging Loop 30-PL-22 

•  2 x 10in spools 30-M-P22-K-A/K-D  

•  2 x Production FLETs 30-F-P25/26 
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Umbilicals, Flowlines and Risers (UFR) � 
Production Flowline P20 

Drill Centre MP22 � Interface Drawing 
 

 

The following layout drawings show Drill Centre locations and equipment 
interfaces for the Production Flowlines P30.  

MP31 Drill Centre  

The MP31 Drill Centre consists of: 

•  4 x Production Trees 30-X-P31B/C/D (A for future use)  

•  4 x 6in Jumpers 30-M-P31JB/JC/JD (JA for future use) 

•  Production Manifold 30-M-P31(with Gas Lift) 

•  4 x 10in spools 30-M-P31-K-A/B/C/D  

•  4 x Production FLETs 30-F-P31/32/33/34 
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Umbilicals, Flowlines and Risers (UFR) � 
Production Flowline P30 

Drill Centre MP31 � Interface Drawing 
 

 

MP32 Drill Centre  

The MP32 Drill Centre consists of: 

•  4 x Production Trees 30-X-P32B/C/D (A for future use)  

•  4 x 6in Jumpers 30-M-P32JB/JC/JD (JA for future use) 

•  Production Manifold 30-M-P32 with Pigging Loop 30-PL-32 

•  2 x 10in spools 30-M-P32-K-A/K-D  

•  2 x Production FLETs 30-F-P35/36 
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Umbilicals, Flowlines and Risers (UFR) � 
Production Flowline P30 

Drill Centre MP32 � Interface Drawing 
 

 

The following layout drawings show Drill Centre locations and equipment 
interfaces for the Production Flowlines P40.  

MP41 Drill Centre  

The MP41 Drill Centre consists of: 

•  4 x Production Trees 30-X-P41A/B/C/D for future use  

•  4 x 6in Jumpers 30-M-P41 JA/JB/JC/JD for future use 

•  Production Manifold 30-M-P41(with Gas Lift) 

•  4 x 10in spools 30-M-P41-K-A/B/C/D  

•  4 x Production FLETs 30-F-P41/42/43/44  
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Umbilicals, Flowlines and Risers (UFR) � 
Production Flowline P40 

Drill Centre MP41 � Interface Drawing 
 

 

MP42 Drill Centre  

The MP42 Drill Centre consists of: 

•  4 x Production Trees 30-X-P42A/B (C/D for future use)  

•  4 x 6in Jumpers 30-M-P42 JA/JB (JC/JD for future use) 

•  Production Manifold 30-M-P42 (In-line Manifold W/O Gas Lift) 

•  4 x 10in spools 30-M-P42-K-A/B/C/D  

•  4 x Production FLETs 30-F-P45/46/47/48  
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Umbilicals, Flowlines and Risers (UFR) � 
Production Flowline P40 

Drill Centre MP42 � Interface Drawing 
 

 

MP43 Drill Centre  

The MP43 Drill Centre consists of: 

•  4 x Production Trees 30-X-P43B/C (A/D for future use)  

•  4 x 6in Jumpers 30-M-P43 JB/JC (JA/JD for future use)  

•  Production Manifold 30-M-P43 with Pigging Loop 30-PL-43 

•  2 x 10in spools 30-M-P43-K-A/K-D  

•  2 x Production FLETs 30-F-P411/49  
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Umbilicals, Flowlines and Risers (UFR) � 
Production Flowline P40 

Drill Centre MP43 � Interface Drawing 
 

 

Seawater treated topsides, is injected into the reservoirs via four 10in 
flowlines connected to the FPSO. Inline tees are incorporated at intervals into 
the flowlines to allow direct connection via hardpipe well jumpers. Each 
intermediate water injection tee is designed to allow connection of up to two 
water injection wells, end water injection tees may be connected to three.  

Main equipment of the Water Injection Wells, Flowlines and Controls  
consists of: 

•  20 x Water Injection Well Completions (plus slots for 12 future injection 
wells) 

•  20 x Injection Trees and Jumpers 

•  15 x Flowline inline tee assemblies, including: 

•  2 x Single tee assembles (1 completion, 1 spare slot) 

•  9 x Double tee assembles (11 completions, 7 spare slots) 

•  4 x End tee assembles (8 completions, 4 spare slots) 

•  4 x Flowlines and Risers WI10, WI20, WI30,WI50 

The following layout drawings show Drill Centre locations and equipment 
interfaces for the Water Injection Flowlines WI10.  

FW13 Drill Centre  

The FW13 Drill Centre consists of: 

•  3 x Injection Trees 76-X-W15A/B/C 

•  3 x 6in Jumpers 76-F-W13JA/JB/JC 

•  1 x Water Injection FLET 76-FW13 
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Umbilicals, Flowlines and Risers (UFR) � 
Water Injection WI10 

Drill Centre FW13 � Interface Drawing 
 

 

The following layout drawings show Drill Centre locations and equipment 
interfaces for the Water Injection Flowlines WI10.  

TW14 Drill Centre  

Main equipment of the TW14 Drill Centre consists of: 

•  2 x Injection Tree 76-X-W14A (B for future use) 

•  2 x 6in Jumper 76-T-W14-JA (JB for future use) 

•  1 x Water Injection ITA 76-TW14 
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Umbilicals, Flowlines and Risers (UFR) � 
Water Injection WI10 

Drill Centre TW14 � Interface Drawing 
 

 

The following layout drawings show Drill Centre locations and equipment 
interfaces for the Water Injection Flowlines WI10.  

TW13 Drill Centre  

The TW13 Drill Centre consists of: 

•  1 x Injection Tree 76-X-W13A (For future use) 

•  1 x 6in Jumper 76-T-W13-JA (For future use) 

•  1 x Water Injection ITA 76-TW13 
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Umbilicals, Flowlines and Risers (UFR) � 
Water Injection WI10 

Drill Centre TW13 � Interface Drawing 
 

 

The following layout drawings show Drill Centre locations and equipment 
interfaces for the Water Injection Flowlines WI10.  

TW12 Drill Centre  

The TW12 Drill Centre consists of: 

•  2 x Injection Tree 76-X-W12B (12A for future use) 

•  2 x 6in Jumper 76-T-W12-JB (JA for future use) 

•  1 x Water Injection ITA 76-TW12 
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Umbilicals, Flowlines and Risers (UFR) � 
Water Injection WI10 

Drill Centre TW12 � Interface Drawing 
 

 

The following layout drawings show Drill Centre locations and equipment 
interfaces for the Water Injection Flowlines WI10.  

TW11 Drill Centre  

The TW11 Drill Centre consists of: 

•  2 x Injection Tree 76-X-W11A/B (For future use) 

•  2 x 6in Jumper 76-T-W11-JA/JB (For future use) 

•  1 x Water Injection ITA 76-TW11 
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Umbilicals, Flowlines and Risers (UFR) � 
Water Injection WI10 

Drill Centre TW11 � Interface Drawing 
 

 

The following layout drawings show Drill Centre locations and equipment 
interfaces for the Water Injection Flowlines WI10.  

FW11/FW12 Interconnection  

The FW11/FW12 Interconnection consists of: 

•  1 x 10in spool 76-F-W11-K  

•  2 x Water Injection FLETs 76-F-W11/W12 
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Umbilicals, Flowlines and Risers (UFR) � 
Water Injection WI10 

Interconnection Spool FW11/FW12 
 

 

The following layout drawings show Drill Centre locations and equipment 
interfaces for the Water Injection Flowlines WI20.  

FW21 Drill Centre  

The FW21 Drill Centre consists of: 

•  3 x Injection Tree 76-X-W25A (B/C for future use) 

•  3 x 6in Jumper 76-F-W21- JA (JB/JC for future use) 

•  1 x Water Injection FLET 76-FW21 
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Umbilicals, Flowlines and Risers (UFR) � 
Water Injection WI20 

Drill Centre FW21 � Interface Drawing 
 

 

The following layout drawings show Drill Centre locations and equipment 
interfaces for the Water Injection Flowlines WI20.  

TW24 Drill Centre  

The TW24 Drill Centre consists of: 

•  2 x Injection Tree 76-X-W24A (B for future use) 

•  2 x 6in Jumper 76-T-W24-JA (JB for future use) 

•  1 x Water Injection ITA 76-TW24 
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Umbilicals, Flowlines and Risers (UFR) � 
Water Injection WI20 

Drill Centre TW24 � Interface Drawing 
 

 

The following layout drawings show Drill Centre locations and equipment 
interfaces for the Water Injection Flowlines WI20.  

TW23 Drill Centre  

The TW23 Drill Centre consists of: 

•  2 x Injection Tree 76-X-W23A (B for future use) 

•  2 x 6in Jumper 76-T-W23-JA (JB for future use) 

•  1 x Water Injection ITA 76-TW23 
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Umbilicals, Flowlines and Risers (UFR) � 
Water Injection WI20 

Drill Centre TW23 � Interface Drawing 
 

 

The following layout drawings show Drill Centre locations and equipment 
interfaces for the Water Injection Flowlines WI20.  

TW22 Drill Centre  

The TW22 Drill Centre consists of: 

•  2 x Injection Tree 76-X-W22A/B  

•  2 x 6in Jumper 76-T-W23-JA/JB  

•  1 x Water Injection ITA 76-TW22 
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Umbilicals, Flowlines and Risers (UFR) � 
Water Injection WI20 

Drill Centre TW22 � Interface Drawing 
 

 

The following layout drawings show Drill Centre locations and equipment 
interfaces for the Water Injection Flowlines WI20.  

TW21 Drill Centre  

The TW21 Drill Centre consists of: 

•  1 x Injection Tree 76-X-W21A  

•  1 x 6in Jumper 76-T-W21-JA 

•  1 x Water Injection ITA 76-TW21 
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Umbilicals, Flowlines and Risers (UFR) � 
Water Injection WI20 

Drill Centre TW21 � Interface Drawing 
 

 

The following layout drawings show Drill Centre locations and equipment 
interfaces for the Water Injection Flowlines WI30.  

FW31 Drill Centre  

The FW31 Drill Centre consists of: 

•  3 x Injection Tree 76-X-W34A (B/C for future use) 

•  3 x 6in Jumper 76-F-W31-JA (JB/JC for future use) 

•  1 x Water Injection FLET 76-FW31 



 

 



 

Drawing Supplementary Information 

 
1.23 

Umbilicals, Flowlines and Risers (UFR) � 
Water Injection WI30 

Drill Centre FW31 � Interface Drawing 
 

 

The following layout drawings show Drill Centre locations and equipment 
interfaces for the Water Injection Flowlines WI30.  

TW33 Drill Centre  

The TW33 Drill Centre consists of: 

•  2 x Injection Tree 76-X-W33A/B  

•  2 x 6in Jumper 76-T-W33-JA/JB  

•  1 x Water Injection ITA 76-TW33 
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Umbilicals, Flowlines and Risers (UFR) � 
Water Injection WI30 

Drill Centre TW33 � Interface Drawing 
 

 

The following layout drawings show Drill Centre locations and equipment 
interfaces for the Water Injection Flowlines WI30.  

TW32 Drill Centre  

The TW32 Drill Centre consists of: 

•  2 x Injection Tree 76-X-W32A/B  

•  2 x 6in Jumper 76-T-W32-JA/JB  

•  1 x Water Injection ITA 76-TW32 
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Umbilicals, Flowlines and Risers (UFR) � 
Water Injection WI30 

Drill Centre TW32 � Interface Drawing 
 

 

The following layout drawings show Drill Centre locations and equipment 
interfaces for the Water Injection Flowlines WI30.  

TW31 Drill Centre  

The TW31 Drill Centre consists of: 

•  2 x Injection Tree 76-X-W31A (B for future use)  

•  2 x 6in Jumper 76-T-W31-JA (JB for future use)  

•  1 x Water Injection ITA 76-TW31 
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Umbilicals, Flowlines and Risers (UFR) � 
Water Injection WI30 

Drill Centre TW31 � Interface Drawing 
 

 

The following layout drawings show Drill Centre locations and equipment 
interfaces for the Water Injection Flowlines WI50.  

FW51 Drill Centre  

The FW51 Drill Centre consists of: 

•  3 x Injection Tree 76-X-W51A/B/C  

•  3 x 6in Jumper 76-F-W51-JA/JB/JC  

•  1 x Water Injection FLET 76-FW51 
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Umbilicals, Flowlines and Risers (UFR) � 
Water Injection WI50 

Drill Centre FW51 � Interface Drawing 
 

 

The purpose of the Gas Injection Wells, Flowlines and Controls System is to 
re-inject compressed gas from the production separators back into the 
reservoir for pressure maintenance. Excess gas not required for injection,  
is exported to the Bonny LNG plant onshore (via the Amenam platform).  

During plateau production years, the normal operating philosophy is to 
prioritise Gas Injection to be able to inject a minimum of 180MMscfd and 
route the excess gas to the Gas Export Pipeline with respect to a maximised 
gas flow of 320MMscfd. Then in later production years, the philosophy will be 
to maximise gas flow to the Gas Export Pipeline (capacity of 320MMscfd), 
with excess gas routed to the Gas Injection wells (capacity of 220MMscfd).  

Gas injection is used in conjunction with Water Injection as a means of 
maintaining reservoir pressure to allow effective recovery of the potential 
hydrocarbon reserves. 

The following layout drawings show Drill Centre locations and equipment 
interfaces for the Gas Injection Flowlines GI40.  

MG41 Drill Centre  

The MG41 Drill Centre consists of: 

•  4 x Injection Trees 56-X-G41B/C (A/D for future use)  

•  2 x 8in Jumpers 56-M-G41-JB/JC (JA/JD for future use) 

•  Gas Injection manifold 56-MG41 

•  1 x 8in spool 56-M-G41-K 

•  1 x Water Injection FLET 76-FW51 
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Umbilicals, Flowlines and Risers (UFR) � 
Gas Injection GI40 

Drill Centre MG41 � Interface Drawing 
 

 

The following layout drawings show Drill Centre locations and equipment 
interfaces for the Gas Injection Flowlines GI40.  

FG41/FG42 Interconnection Spool 

The FG41/FG42 Interconnection consists of: 

•  1 x 8in spool 56-F-G41-K  

•  2 x Gas Injection FLETs 56-F-G41/G42 
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Umbilicals, Flowlines and Risers (UFR) � 
Gas Injection GI40 

Interconnection Spool FG41/FG42 
 

 

The production loop manifolds at the nine Akpo drill centres are identical 
steel structures, which house the manifold headers and well slots for the 
individual production wells. Each production manifold is tied-in to a pair of 
production flowlines via separate flowline jumper spools.  

Each manifold allows the production from up to four wells to be produced into 
the flowline system. Well slots are connected via four duel valve blocks 
(MPVs). Each of the four dual blocks is provided with two outlet ports, one to 
take flow to the Left Header Manifold and the other to the Right Header 
Manifold.  

Flow from all wells entering the Right Header is collected in one forged block. 
The combined flow is directed through a 10in line to tie into the Right Header 
through a forged barred T piece. The flow into the Left Manifold is directed in 
two pairs, rather than all four into one connection. Flow from each of the pairs 
flows into a forged block, and is then carried to a common forged Y piece, 
which is directly connected to a forged barred T for connection to the Left 
Header. An interlock system between corresponding valve blocks is provided 
to ensure both valves are not opened simultaneously.  

Dedicated methanol injection lines are routed via Isolation Valves (HVV) to 
the manifolds to allow methanol to be injected downstream of each MPFM.  

Future gas lift tie-ins are provided at the 1st manifold on each loop for left and 
right flowlines. A methanol Injection facility is provided into this line for 
pressure equalisation and hydrate mitigation, should it be required.  

Refer to the following PFDs: 

•  NG50-2-300-SPS-PF-AB-30-0214 � SPS � P10 Production Loop 

•  NG50-2-300-SPS-PF-AB-30-0216 � SPS � P20 Production Loop 

•  NG50-2-300-SPS-PF-AB-30-0220 � SPS � P30 Production Loop 

•  NG50-2-300-SPS-PF-AB-30-0221 � SPS � P40 Production Loop 
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Umbilicals, Flowlines and Risers (UFR) � 
Production Loops Process Flow Diagrams (PFD) 

(Page 1 of 4) 
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Umbilicals, Flowlines and Risers (UFR) � 
Production Loops Process Flow Diagrams (PFD) 
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Umbilicals, Flowlines and Risers (UFR) � 
Production Loops Process Flow Diagrams (PFD) 

(Page 3 of 4) 
 

 



 

 



 

Drawing Supplementary Information 

 
1.30 

Umbilicals, Flowlines and Risers (UFR) � 
Production Loops Process Flow Diagrams (PFD) 

(Page 4 of 4) 
 

 

Carbon steel flowlines carry the injection water from the FPSO to the 
associated injection wells. The system comprises 4 x 10in up sloping 
Injection Flowlines WI10/20/30/50 with 6in jumpers between flowlines and 
associated trees. The total length of the injection flowlines is 35.7km and 
individual flowline lengths varies from 3.3km to 17km.  

The flowline inline tee assemblies contain forged T blocks and Flowline End 
Terminations (FLETs) welded directly into the flowline and laid with it.  

The number of potential spurs that can be taken from each string varies. The 
forged T blocks have the capability of serving one or two spurs and the end 
terminations can feed three spurs. Each water injection well is tied in to the 
injection string via separate tie-in hubs and rigid jumper spools.  

There are four water injection flowlines and each has up to five tee 
assemblies. Each tie-in branch includes a manual ROV operable Water Inlet 
Valve (WIV) for commissioning purposes.  

The FLET assemblies on each injection string are a tie-in hub suitable for 
connection of a future flowline, a pig receiver or potentially an additional well 
(as utilised by Water Injection Flowlines WI10 and WI50). A manual ROV 
operable Water Hub Valve (WHV) is included in the flowspool, and the hub 
will be provided with a pressure cap. 

The following drawings show Water Injection Strings. 

Refer to: 

•  NG50-2-300-MAN-PI-SM-76-0212 � WI10 Water Injection String 
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WI10 Water Injection String 

 

 

The following P&ID illustrates WI20 Water Injection String. 

Refer to: 

•  NG50-2-300-MAN-PI-SM-76-0214 � WI20 Water Injection String 
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AKPO Field Development Projects 
WI20 Water Injection String 

 

 

The following P&ID illustrates WI30 Water Injection String. 

Refer to: 

•  NG50-2-300-MAN-PI-SM-76-0213 � WI30 Water Injection String 
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AKPO Field Development Projects 
WI30 Water Injection String 

 

 

The following P&ID illustrates WI50 Water Injection String. 

Refer to: 

•  NG50-2-300-MAN-PI-SM-76-0215 � WI50 Water Injection String 
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AKPO Field Development Projects 
WI50 Water Injection String 

 

 

In the initial phase of production there are only two gas injection wells, fed 
from a single manifold. The manifold has the capability to service 4 wells. 

Injection Gas is diverted into the jumpers from the Injection Gas Flowline 
through a forged cross piece, and two forged tees, allowing distribution to the 
flowline branches. Each line off the manifold has two Remote Operate 
Vehicle (ROV) operated isolation valves which, under normal operating 
conditions, will be permanently open on the �live� lines and closed on the two 
spare lines. 

The manifold has piping and valves to allow the injection of methanol 
between the double block valves. However there is no permanent methanol 
supply to the manifold. It is not expected that this facility will be required 
frequently  

The Inline tees allow direct flowline connection via hardpipe well jumpers, 
installed on tubing hanger spool assemblies on the injection wells. The two 
gas injection tees are located within the manifold and are designed to allow 
connection of up to two gas injection wells via a 90° bend. The inline tees are 
connected to the flowline via a crosspiece, which allows connection of a 
further injection well. 

The following drawing illustrates GI40 Gas Injection Manifold. 

Refer to: 

•  NG50-2-300-MAN-PI-SM-56-0161 � Gas Injection Manifold 
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Gas Injection P&ID 
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The Production Tree Guide Base (TGB) establishes structural support 
and final alignment for the production tree and subsequent well 
components. At one end of the TGB a porch acts as a receptacle for 
the CHC. The following assembly drawing is of a typical production 
tree guidebase.  

Electrical Flying Leads (EFL) and Hydraulic Flying Leads (HFL) 
parking positions are highlighted. 

1 HFL parking positions 

2 EFL parking positions 

Refer to: 
•  NG50-2-300-XTR-DW-SX-30-0090 � Assembly Drawing Tree 

Guide Base 
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2.1 

Subsea Production System � 
Assembly Drawing: Tree Guide Base 

 

 

The subsea trees connect production wells to the production jumper on the 
associated subsea manifold. All valves have visual position indicators and 
their tag name clearly marked for ROV observation. Each tree is provided 
with a choke valve. Tree operations are controlled and monitored via 
dedicated TCM. 

Remotely operated valves on the subsea tree are provided with local Remote 
Operated Vehicle override for opening or closing operation.  

The following drawings are of a typical Production Tree highlighting the 
locations of: 

(1) Sand Detector (SD). 

(2) Chemical Injection Choke Valves (CCV). 

(3) Tree Isolation Valve (TIV). 

Refer to: 

•  NG50-2-300-XTR-DW-SX-30-0044 � Production Xmas Tree with IWC 
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Subsea Production System � 
Assembly � Production Xmas Tree (Typical) 

(Page 1 of 2) 
 

 

The following drawing highlights the T cosy parking position. The parking 
receptacle is located on top of the SCM protective cover. When all subsea 
operations are completed, the T cosy is then moved by ROV, to its final 
position. 
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Subsea Production System � 
Assembly � Production Xmas Tree (Typical) 

(Page 2 of 2) 
 

 

The tree choke valves control the overall well flowrate. The downhole 
Intelligent Well Completion (IWC) valves control flow from two separate 
zones within the well (if provided). The flow within individual flowline 
branches and production loops is controlled within operating parameters that 
ensures any slugging is within the capabilities of the topside equipment and 
that the fluids arrive at the FPSO at or above 48°C. The flow of hydrocarbons 
from an individual flowline branch is ultimately controlled from the choke 
valve on the FPSO at the top of the riser. 

The on/off IWCs allow the operator to select which zone is to be produced, 
completely shutting off one zone while allowing the other to flow, should a 
zone be determined to have an adverse impact to the overall production of 
that well (a high water cut, for example). These zone valves are interlocked 
so that only one IWC per well can be operated at any given time. 

The following diagram is of a Production Tree with On/Off Intelligent Well 
Control (ON/OFF IWC). 

Refer to: 

•  NG50-2-300-XTR-PI-SX-56-0101 �  
Typical Production Tree (On/Off Type IWC) 
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Subsea Production System � 
Diagram of Typical Production Tree (On/Off Type IWC) 

 

 

The following diagram is of a Production Tree with No Intelligent Well Control 
(NO IWC). 

Refer to: 

•  NG50-2-300-XTR-PI-SX-56-0124 � Typical Production Tree (No IWC) 
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Subsea Production System � 
Diagram of Typical Production Tree (No IWC) 

 

 

The subsea trees connect water injection wells to the water injection jumper 
via the associated subsea tee assembly. Water injection trees are fitted with 
single injection master, wing, swab and choke valves and single annulus 
master, wing and swab valve. There is a crossover valve installed allowing 
connection between injection and annulus. The tree has been provided with 
fully clad injection bore and cavities, but unlike the production trees, there is 
no cladding on the annulus bore. There are injection facilities for methanol 
upstream of the choke valve well injection tubing and into the annulus.  
All tree valves are fitted with ROV operable interfaces to allow operation  
of overrides. 

The remotely operated tree valves include: 

•  Injection Master Valve (IMV) 
•  Injection Wing Valve (IWV) 
•  Injection Choke Valve (ICV) 
•  Annulus Master Valve (AMV) 
•  Annulus Wing Valve (AWV) 
•  Crossover Valve (XOV) 
•  Chemical Injection Valve (CIV) 
•  Service Line Valve (SLV) 

Each water injection tree is also provided with the following Remote 
Operated Vehicle (ROV) operable valves, which are operated via the tree 
valve panel. The hydraulic supply for the valve operation may be supplied 
from the workover umbilical or the Installation/Workover Control System 
(IWOCS): 

•  Tree Cap Test (TCT) 
•  Tree Cap Valve (TCV) 
•  2 x hot stab plate Injection Vent Valves (IVV) 
•  Hot stab plate Injection Test Valve(ITV) 
•  Tree Isolation Valve (TIV) 
•  Injection Swab Valve (ISV) 
•  Annulus Swab Valve (ASV) 

All tree valves are fitted with ROV operable interfaces. 

Refer to: 

•  NG50-2-300-XTR-DW-SX-76-0050 �  
Assembly Water Injection Xmas Tree 
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Subsea Production System � 
Assembly � Water Injection Xmas Tree 

 

 

All valves have visual position indicators and their tag name clearly marked 
for ROV observation. Each tree is provided with a choke valve. Tree 
operations are controlled and monitored via dedicated Tree Control Modules 
(TCM). 

The Crossover Valve (XOV) connects the annulus to injection and allows the 
annulus pressure to be regulated. Provision for Methanol injection is provided 
through the tree. A Methanol injection port with valve is provided for hydrate 
inhibition and tree/tubing pressurisation located between the IMV and the 
IWV. A second methanol injection port is provided for start-up preservation 
and downstream pressurisation and is located between the ICV and the TIV. 

The following simplified flow diagram illustrates the valves and 
instrumentation associated with a Water Injection Tree. 

Refer to: 

•  NG50-2-300-XTR-PI-SX-56-0103 � Typical Water Injection Tree 
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Subsea Production System � 
Simplified Flow Diagram 

Typical Water Injection Tree 
 

 

The subsea trees connect gas injection wells to the gas injection jumper via 
the associated subsea tee assembly Gas injection trees are fitted with single 
injection master, wing, swab and choke valves and single annulus master, 
wing and swab valve. There is a crossover valve installed allowing 
connection between injection and annulus. The tree has been provided with 
fully clad injection bore and cavities, but unlike the production trees, there is 
no cladding on the annulus bore. There are injection facilities for methanol 
upstream of the choke valve and into the annulus. All tree valves are fitted 
with ROV operable interfaces. 

Remotely operated valves on the subsea tree are provided with Remote 
Operated Vehicle facility for opening or closing operation and include: 

•  Injection Master Valve (IMV) 

•  Injection Wing Valve (IWV) 

•  Injection Choke Valve (ICV) 

•  Injection Swab Valve (ISV) 

•  Annulus Master Valve (AMV) 

•  Annulus Swab Valve (ASV) 

•  Annulus Wing Valve (AWV) 

•  Crossover Valve (XOV) 

•  Chemical Injection Valve (CIV) 

•  Service Line Valve (SLV) 

Each gas injection tree is also provided with the following Remote Operated 
Vehicle (ROV) operable valves, which are operated via the tree valve panel. 
The hydraulic supply for the valve operation may be supplied from the 
umbilical or the Installation/Workover Control System (IWOCS): 

•  Tree Cap Test (TCT) 

•  Tree Cap Valve (TCV) 

•  2 x hot stab plate Injection Vent Valves (IVV) 

•  Tree Isolation Valve (TIV) 

The following drawing illustrates a typical Gas Injection Tree assembly. 

Refer to: 

•  NG50-2-300-XTR-PI-SX-56-0103 � Assembly Gas Injection Tree 
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Subsea Production System � 
Assembly � Gas Injection Xmas Tree 

 

 

All remote actuated valves on the tree are gate valves which Fail Closed 
(FC), except the Injection Choke Valve which is a plug and cage type valve, 
operating on stepping principle of the plug, covering and uncovering holes in 
the cage to control the fluid flow.  

There are two separate pistons (open and close) that turn a gear to operate 
the choke valve. To open the choke one step, a pressure pulse is sent to the 
�open� piston and the piston extends past the teeth of the gear. 

When the pressure is bled off, the piston spring returns and a tooth on the 
end of the piston engages the gear and pulls the gear with it on the return 
stroke, moving the choke one step. The valve operates in the same way to 
close. Gas injection choke valves are Fail As-Is. 

All valves have visual position indicators and their tag name clearly  
marked for ROV observation. Each tree is provided with a choke valve.  
Tree operations are controlled and monitored via dedicated Tree Control 
Modules (TCM). 

The following simplified flow diagram illustrates the valves and instrumentation 
associated with a Gas Injection Tree. 

Refer to:  

•  NG50-2-300-XTR-PI-SX-56-0103 � Typical Gas Injection Tree 
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Subsea Production System � 
Simplified Flow Diagram 

Typical Gas Injection Tree 
 

 

The 10in production manifolds at the nine Akpo drill centres are identical 
steel structures, which house the 10in ID manifold headers and well slots for 
the individual production wells. Each production manifold is tied-in to a pair of 
production flowlines via separate flowline jumper spools.  

Each manifold allows the production from up to four wells to be produced into 
the flowline system. Well slots are connected via four duel valve blocks 
(MPVs). Each of the four dual blocks is provided with two outlet ports, one to 
take flow to the Left Header Manifold and the other to the Right Header 
Manifold.  

The right branch will be the flowline on the right when viewed from the FPSO. 

The following drawing illustrates a Production Manifold without gas lift,  
(eg M42 Inline Production Manifold).  
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Subsea Production System � 
Assembly � Production Manifold (W/out Gas Lift)  

 

 

Manifold operations are controlled and monitored via dedicated Manifold 
Control Modules (MCM). 

Dedicated methanol injection lines are routed via Isolation Valves (HVV)  
to the manifolds to allow methanol to be injected downstream of each MPFM. 
The methanol injection lines may be reconfigured to allow depressurisation of 
the flowline through the umbilical via the service line. 

The following valve list is for a typical Production Manifold without gas lift. 



Valve Manifold Markings Description 

MHV3049R MHV-R Manifold Header Isolation Valve (10in) � Right Header 

MHV3050L MHV-L Manifold Header Isolation Valve (10in) � Left Header 

MPV3051 MPV-C-R Manifold Production Valve (5⅛in) 

MPV3052 MPV-C-L Manifold Production Valve (5⅛in) 

MPV3053 MPV-D-R Manifold Production Valve (5⅛in) 

MPV3054 MPV-D-L Manifold Production Valve (5⅛in) 

MPV3055 MPV-B-R Manifold Production Valve (5⅛in) 

MPV3056 MPV-B-L Manifold Production Valve (5⅛in) 

MPV3057 MPV-A-R Manifold Production Valve (5⅛in) 

MPV3058 MPV-A-L Manifold Production Valve (5⅛in) 

PIV3071 PIV-B Production Isolation Valve (5⅛in) 

PIV3073 PIV-A Production Isolation Valve (5⅛in) 

PIV3070 PIV-C Production Isolation Valve (5⅛in) 

PIV3072 PIV-D Production Isolation Valve (5⅛in) 

HVV3060 HVV-C Hydraulic Vent valve (1in) 

HVV3062 HVV-D Hydraulic Vent valve (1in) 

HVV3061 HVV-B Hydraulic Vent valve (1in) 

HVV3063 HVV-A Hydraulic Vent valve (1in) 

LPV1 LP1 SAM Valve 

LPV2 LP2 SAM Valve 
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Subsea Production System � 
Valve List 

Typical Production Manifold (W/out Gas Lift) 
 

 

Future gas lift tie-ins are provided at the 1st manifold on each loop for left 
and right flowlines. The gas injection will be used if production requires 
stimulation in later life due to an increase in hydrostatic head in the flowlines 
and risers, or after shutdown to help �kick-off� a production well. Gas lift can 
be provided at the moment by back flowing gas down one header through the 
lines within the first manifold installed for future gas lift. A methanol Injection 
facility is provided into this line for pressure equalisation and hydrate 
mitigation, should it be required.  

The following drawing illustrates a Production Manifold with gas lift, with the 
additional Manifold Quick Connection (MQC) highlighted.  
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Subsea Production System � 
Assembly � Production Manifold (with Gas Lift) 

 

 

The following valve list is for a typical Production Manifold with gas lift. 



Valve Manifold Markings Description 

MHV3049R MHV-R Manifold Header Isolation Valve (10in) � Right Header 

MHV3050L MHV-L Manifold Header Isolation Valve (10in) � Left Header 

MPV3051 MPV-C-R Manifold Production Valve (5⅛in) 

MPV3052 MPV-C-L Manifold Production Valve (5⅛in) 

MPV3053 MPV-D-R Manifold Production Valve (5⅛in) 

MPV3054 MPV-D-L Manifold Production Valve (5⅛in) 

MPV3055 MPV-B-R Manifold Production Valve (5⅛in) 

MPV3056 MPV-B-L Manifold Production Valve (5⅛in) 

MPV3057 MPV-A-R Manifold Production Valve (5⅛in) 

MPV3058 MPV-A-L Manifold Production Valve (5⅛in) 

PIV3071 PIV-B Production Isolation Valve (5⅛in) 

PIV3073 PIV-A Production Isolation Valve (5⅛in) 

PIV3070 PIV-C Production Isolation Valve (5⅛in) 

PIV3072 PIV-D Production Isolation Valve (5⅛in) 

HVV3060 HVV-C Hydraulic Vent valve (1in) 

HVV3062 HVV-D Hydraulic Vent valve (1in) 

HVV3061 HVV-B Hydraulic Vent valve (1in) 

HVV3063 HVV-A Hydraulic Vent valve (1in) 

LPV1 LP1 SAM Valve 

LPV2 LP2 SAM Valve 

HVV3064 HVV-G Hydraulic Vent Valve (1in) 

MGV3067 MGV-1 Manifold Gate Valve (Gas Lift Valves � Manually Operated) � 21/16in 

MGV3065 MGV-2 Manifold Gate Valve (Gas Lift Valves � Manually Operated) � 21/16in 

MGV3066 MGV-3 Manifold Gate Valve (Gas Lift Valves � Hydraulically Operated) � 21/16in 
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Subsea Production System � 
Valve List 

Typical Production Manifold (with Gas Lift) 
 

 

Production flowline branches are connected at the furthest most manifold  
by a retrievable pigging loop. During normal operation, Manifold Header 
Isolation Valves (MHV) isolate the branches from the pigging loop. MHVs are 
hydraulically actuated full-bore gate valves (piggable) and are normally 
closed on the last manifold and open on the others.  

The pigging loop is provided with bends of 50in radius (5D) to ensure smooth 
flow for the round trip pigging operation of the dual flowlines from the FPSO. 
Pig detectors are located on both headers on the downstream side of the end 
loop MHVs. There are no valves or instrumentation within the pigging loop. 

The following drawing illustrates a Production Manifold (w/o gas lift), with the 
pigging loop attached.  
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Subsea Production System � 
Assembly � Production Manifold (w/o Gas Lift)  

Pigging Loop 
 

 

The gas injection flowline has one manifold containing two tee assemblies, 
taken from a forged cross piece within the manifold. The two tee assemblies 
allow four gas injection wellslots to be tied in via separate tie-in hubs that 
make-up to the rigid jumper spools from each well. Each of the four tie-in 
branches includes two manual ROV operable Gas Inlet Valves (GIVs)  
for commissioning and methanol injection purposes. Unused tie-in hubs  
are provided with a pressure cap. 

The following drawing illustrates a typical Gas Injection Manifold. 
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Subsea Production System � 
Assembly � Gas Injection Manifold 

 

 

The following valve list is for a typical Gas Injection Manifold. 



56-M-G41 Gas Injection Manifold 

Tag No Manifold Markings Valve Size 

GIV 5651 GIV-1A Manifold Gas Injection Valve to 56-X-G41A 5⅛in � 10Kpsi 

GIV 5652 GIV-1B Manifold Gas Injection Valve to 56-X-G41A 5⅛in � 10Kpsi 

GIV 5661 GIV-2A Manifold Gas Injection Valve to 56-X-G41B 5⅛in � 10Kpsi 

GIV 5662 GIV-2B Manifold Gas Injection Valve to 56-X-G41B 5⅛in � 10Kpsi 

GIV 5671 GIV-2C Manifold Gas Injection Valve (Spare) 5⅛in � 10Kpsi 

GIV 5672 GIV-1C Manifold Gas Injection Valve (Spare) 5⅛in � 10Kpsi 

GIV 5681 GIV-2D Manifold Gas Injection Valve (Spare) 5⅛in � 10Kpsi 

GIV 5682 GIV-1D Manifold Gas Injection Valve (Spare) 5⅛in � 10Kpsi 

GHV 5691 GHV-1 Manifold Header Valve (Spare) 8in � 10Kpsi 

GHV 5692 GHV-2 Manifold Header Valve (Spare) 5⅛in � 10Kpsi 

GBV 5653 GBV-A Methanol Injection Valve, Slot A  

GBV 5663 GBV-B Methanol Injection Valve, Slot B  

GBV 5673 GBV-C Methanol Injection Valve, Slot C  

GBV 5683 GBV-D Methanol Injection Valve, Slot D  

GBV 5694 GBV-2 Methanol Injection Valve, Manifold Header   

GBV 5693 GBV-1 Manifold Service Line Isolation Valve  
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Subsea Production System  
Valve List 

Typical Gas Injection Manifold 
 

 

The Cameron Horizontal Connection (CHC) is made by hydraulically 
operated actuator yoke locks pivoting collet segments under tapered profile 
of hub, forming strong connection capable of handling high bending loads 

The following drawing illustrates a 6in � 10k CHC connector (Production) with 
support ring and stab pin. 

Refer to: 

•  NG50-2-300-MAN-DW-SM-30-0385 
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Subsea Production System  
6in 10k CHC Connector (Production) 

 

 

The following drawing illustrates a 10in � 10k CHC connector with support 
ring and stab pin. 

Refer to: 

•  NG50-2-300-MAN-DW-SM-30-0267 

 



 



 

Drawing Supplementary Information 

 
2.17 

Subsea Production System � 
10in 10k CHC Connector 

 

 

The following drawing illustrates a 12in � 10k CHC connector (Production 
and Water Injection) with support ring and stab pin. 

Refer to: 

•  NG50-2-300-MAN-DW-SM-30-0337 
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Subsea Production System � 
12in 10k CHC Connector (Production and WI) 

 

 

Well jumpers connect the tree to the manifold (upstream end connects to the 
tree). The jumper consists of a 6in OD rigid spool designed to be installed 
with remote collect-type connectors on either end to allow make-up to the 
tree and manifold.  

There are no valves or instruments in these lines, which are insulated to 
minimise heat loss and to meet the cool down criteria from 56°C to 23°C in 
9hrs. Separately installed dog houses are used to insulate the connectors.  

The following drawing illustrates a Production Jumper configuration  
Type A&C. 
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Subsea Production System  
Production Jumper � Type A & C Long Configuration � 

GA and Isometric 
 

 

The various production, WI and GI drill centre spools connect to the 
appropriate flowlines through Inline Tee Assemblies (ITA) and Flow Line End 
Terminations (FLET)  

The flowline ITA contain forged T blocks and FLETs welded directly into the 
flowline and laid with it. The number of potential spurs that can be taken from 
each string varies. The forged T blocks have the capability of serving one or 
two spurs and the end terminations can feed three spurs.  

Each water injection well is tied in to the injection string via separate tie-in 
hubs and rigid jumper spools. There are four water injection flowlines and 
each has up to five tee assemblies. Each tie-in branch includes a manual 
ROV operable Water Inlet Valve (WIV) for commissioning purposes. Unused 
tie-in hubs will be provided with a pressure cap. 

The FLET assemblies on each injection string are a tie-in hub suitable for 
connection of a future flowline, a pig receiver or potentially an additional well 
(as utilised by Water Injection Flowlines WI10 and WI50).  

A manual ROV operable Water Hub Valve (WHV) is included in the 
flowspool, and the hub will be provided with a pressure cap. 

The following drawings shows the general arrangement of the various 
production FLET and injection ITA in subsea operation. 
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Subsea Production System � 
Production FLET Type FP1 General Arrangement 

 

 

The following drawing shows the general arrangement of a water injection 
Flow Line End Termination (FLET) Type-FW1. 
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Subsea Production System � 
Water Injection FLET Type FW1 General Arrangement  

 

 

The following drawing shows the general arrangement of a water injection 
Flow Line End Termination (FLET) Type-FW2. 
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Subsea Production System � 
Water Injection FLET Type FW2 General Arrangement 

 

 

The following drawing shows the general arrangement of a water injection 
inline Tee Assembly (ITA) Type-TW1. 
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Subsea Production System  
Water Injection ITA Type TW1 General Arrangement  

 

 

The following drawing shows the general arrangement of a water injection 
loop inline Tee Assembly (ITA) Type-TW2. 
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Subsea Production System � 
Water Injection ITA Type TW2 General Arrangement 

 

 

The following drawing shows the general arrangement of a gas injection Flow 
Line End Termination (FLET) Type-FG1. 
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Subsea Production System � 
Gas Injection FLET Type FG1 General Arrangement  

 

 

Flowlines are mainly up sloping from the far end manifold to the riser touch 
down point to avoid large slugs from pockets of liquid. At the riser base, the 
flowline connects to a steel riser, which extends between the FPSO and 
Steel Catenary Riser (SCR) base touch down point fixed on the sea bed.  

The SCR is provided with a high pressure core protected by a wire braid 
armoured cover and finally a protective sheath to prevent damage by 
scuffing. As the riser approaches the FPSO vertically, a flexible joint is 
provided to allow FPSO movement without inducing inducing high stress and 
fatigue on the riser. The riser terminates at the riser base where it connects 
the carbon steel flowline to the associated drill centre via a riser base touch 
down point fixed on the sea bed.  

The following drawing shows the general arrangement of a typical Production 
Riser (P10). 
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Subsea Production System � 
System FR Production Riser P10 �  

General Arrangement 
 

 

FlexJoints are designed for Catenary Risers used to transport high pressure 
gas or multi-phase fluids where large internal pressure fluctuations are 
expected. The FlexJoint bellows shields the elastomeric flex element from 
the gaseous environment and prevents explosive decompression damage to 
the flex element's rubber surface. 

The bellows is a self-equilibrating pressure-balanced system in which the 
bellows extends or compresses to compensate for changes in the internal 
pressure and cocking angle. The cavity between the body/flex element and 
the bellows is sealed and filled with Compenol a water-propylene glycol 
based corrosion inhibiting fluid. 

The assembly drawing illustrates a typical 10in Production SCR FlexJoint in 
cross section. 

10in Production FlexJoints are: 

•  30-LE-P11 

•  30-LE-P12 

•  30-LE-P21 

•  30-LE-P22 

•  30-LE-P31 

•  30-LE-P32 

•  30-LE-P41 

•  30-LE-P42 

Refer to: 

•  NG50-3-200-ENG-PR-AB-00-9308 � Production, Water and Gas Injection 
Risers Recovery and Standard Pipelaying Procedure 
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Subsea Production System � 
SCR 10in Production FlexJoint 

Cross Section 
 

 

The assembly drawing illustrates a typical 10in Water Injection SCR FlexJoint 
in cross section. 

10in WI FlexJoints are: 

•  76-LE-W11 

•  76-LE-W21 

•  76-LE-W31 

•  76-LE-W51 

Refer to: 

•  NG50-3-200-ENG-PR-AB-00-9308 � Production, Water and Gas Injection 
Risers Recovery and Standard Pipelaying Procedure 

 



 



 

Drawing Supplementary Information 

 
2.28 

Subsea Production System � 
SCR 10in Water Injection FlexJoint 

Cross Section 
 

 

The assembly drawing illustrates a typical 8in Gas Injection SCR FlexJoint in 
cross section. 

•  8in GI FlexJoint 

•  56-LE-G41 

Refer to: 

•  NG50-3-200-ENG-PR-AB-00-9308 � Production, Water and Gas Injection 
Risers Recovery and Standard Pipelaying Procedure 
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Subsea Production System � 
SCR 8in Gas Injection FlexJoint 

Cross Section 
 

 

The following illustrations in 3D view, show three main components of the 
Subsea Production System. 

•  Typical Production Tree (XT) 

•  Typical Production Manifold 

•  Typical Subsea Umbilical Termination (SUT) 

The following 3D drawing is of a typical Production Tree (XT). 

The XT is shown located on the TGB. The CHC connection is shown without 
the Insulation Doghouse  
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Subsea Production System � 
3D View of Production Tree (XT) 

 

 

The following 3D drawing is of a typical Production Manifold. 
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Subsea Production System � 
3D View of Production Manifold 

 

 

The following 3D drawing is of a typical Subsea Umbilical Termination (SUT) 
with the ISUT the DSUT and Bridge Jumper in situ. 

The HFL parking places can also be clearly seen on the foundation base. 
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Subsea Production System � 
3D View of SUT (DSUT, ISUT) and Bridge Jumper 
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The Subsea Control System is currently designed and configured to handle 
all 44 subsea wells (22 oil producers, 20 water injectors and 2 gas injectors) 
and 9 manifolds (for First Oil, Phase 1 and Phase 2 of this project) and  
is expandable in the future to handle additional wells. The subsea control 
facility consists of the following: 

•  Subsea Hydraulic Power Unit (HPU) 

•  Topsides Umbilical Termination (TUT) Unit  

•  Subsea Control Unit (SCU) 

•  Subsea Power and Communications Unit (SPCU) 

•  Subsea Control Modules (SCM) 

The Akpo Subsea Control System can be split into two main groups of 
equipment � surface equipment and subsea equipment.  

The Scope of Supply document provides illustrations of the equipment 
associated with the subsea control facilities.  

Refer to: 

•  NG50-2-300-SCS-DW-SC-64-0480 � 
Scope of Supply � Subsea Production Control System 
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Refer to: NG50-2-300-SCS-DW-SC-64-0480 
Scope of Supply � Subsea Production Control System 
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3.1 

Production Control/Distribution System � 
Scope of Supply 

 

 

The Subsea Control Unit (SCU) is capable of providing substantial 
diagnostics of the Subsea Control System in addition to its basic control and 
monitoring features. A dual redundant link is provided between the SCU and 
the ICSS. The FPSO Emergency Shutdown System (ESD) directly interfaces 
with the SCU to provide an ESD capability for the Subsea Control System. 
Dedicated operator workstations are provided to facilitate local control. 

The SCU performs the following functions: 

•  Gather and validate sensor readings every 2s maximum, convert to 
engineering units, monitor for alarm limits and display and trend process 
variables 

•  Validate and execute operator commands from ICSS 

•  Control and execute sequences as requested by the ICSS 

•  Monitor MPFMs and allow transparent configuration access from an 
Engineering Workstation 

•  Monitor and validate housekeeping data from Subsea Control Modules 
and topside plc units to ensure a proper performance and to warn of 
failure 

•  Store subsea housekeeping data for a minimum of 6 months at a rate 
driven by events occurring in the system 

•  Perform sequenced shutdowns of the SCS, initiated by triggers from the 
ESD System or by data processed from the ICSS using sequences 
dictated by the project Shutdown Logic Diagrams 

•  Include maintenance tools for the SCS 

The System Schematic document provides the operating control links for the 
subsea control facilities. Refer to: 

•  NG50-2-300-SCS-DW-SC-64-0048 � 
System Schematic � Subsea Production Control System 



Refer to: NG50-2-300-SCS-DW-SC-64-0048 
System Schematic � Subsea Production Control System 
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Production Control/Distribution System � 
Subsea Control System � Schematic 

 

 

The Subsea Hydraulic Power Unit (HPU) provides a stable and clean supply 
of pressurised hydraulic control fluid to the hydraulic distribution headers. 
The hydraulic control fluid for the Subsea Control System is Castrol 
Transaqua HT, which is a glycol/water-based, fluorescent yellow coloured, 
low-viscosity liquid. 

Main equipment of the Subsea HPU consists of: 

•  Supply Reservoir 2-TA-64101 

•  Return Reservoir 2-TA-64102 

•  Circulation Hydraulic Pump 2-GA-64101 

•  HP1 Hydraulic Pump GA-64103 and associated HP Accumulators  
2-DA-64101/3 

•  HP2 Hydraulic Pump GA-64104 and associated HP Accumulators  
2-DA-64102/4 

•  LP1 Hydraulic Pump GA-64105 and associated LP Accumulators  
2-DA-64105/7/9 

•  LP2 Hydraulic Pump GA-64106 and associated LP Accumulators  
2-DA-64106/8 

Refer to:  

•  NG50-2-300-SCS-PI-SC-30-0649 � HPU Subsea Control System 

•  NG50-2-300-SCS-SP-ST-64-0076 � FDS, HPU Total Akpo 

•  NG50-2-300-SCS-TR-SC-64-0058 � Subsea Hysraulic Response 
Analysis 

•  NG50-4-400-MEC-PO-GA-00-0001 � (Vendor Doc) Hydraulic Pumps  
and HPU PKG 

The following table provides the operating parameters for the HPU system. 

System Nominal Working 
Pressure (WP) 

Design 
Pressure 
(=PSV Set 
Pressure) 

Test Pressure 

LP Hydraulics 310barg 345barg 517barg 

HP Hydraulics 627barg 690barg 1035barg 
 



TA 64101 Supply Reservoir 

Capacity 4700 litres  

TA 64102 Return Reservoir 

Capacity 4700 litres  

2-GA-64101 Circulation Transfer Pump 

Flowrate 80 L/Min  

Inlet Filter 150 micron  

FL 64101 
Discharge Filter 

3 micron  

Discharge Pressure  Duty 
570 to 627barg 

Standby 
560 to 627barg 

2-GA-64103/4 HP Pumps 

Flowrate 4.5 L/Min  

Inlet Filter 150 micron  

Discharge Pressure  Duty 
570 to 627barg 

Standby 
560 to 627barg 

PRV 64121/2 Set Point 690barg  

2-GA-64105/6 LP Pumps 

Flowrate 16 L/Min  

Inlet Filter 150 micron  

Discharge Pressure  Duty 
280 to 310barg 

Standby 
270 to 310barg 

PRV 64131/2 
Set Point 

345barg  

 

HP Accumulators 

DA 64101/3 (HP1) Capacity  37 litres each 
(74 litres Total) 

690barg 

DA 64102/4 (HP2) Capacity  37 litres each 
(74 litres Total) 

690barg 

TSV 64121/3 Set Point (HP1) 690barg 690barg 

TSV 64122/4 
20 litres each (HP2) 

690barg  

FL 64103/4 3 micron  

LP Accumulators 

DA 64105/A/B (LP1) Capacity  50 litres each 345barg 

DA 64107/A/B (LP1) Capacity 50 litres each 345barg 

50 litres each DA 64109/A/B (LP1) Capacity 

(450 litres Total) 

345barg 

DA 64106/A/B (LP2) Capacity 50 litres each 345barg 

50 litres each DA 64108/A/B (LP2) Capacity 

(300 litres Total) 

345barg 

TSV 64132/4  
Set Point (LP2) 

345barg  

TSV 64131/3/5  
Set Point (LP1) 

345barg  

FL 64105/6 3 micron  

LP Distribution Headers (LP1 and LP2) 

PRV 64181-196 
Set Point 

345barg  

Subsea Accumulator Module (SAM) 

6 Accumulators on each SAM 20 litres each  

Subsea Control Module (SCM) 

3 LP Accumulators on each SCM 20 litres each  

1 HP Accumulator on each SCM 2.5 litres each  
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Production Control/Distribution System � 
Hydraulic Power Unit (HPU) � Tables 

 

 

The topside Subsea Control Unit (SCU) utilizes communications on power to 
monitor, control, and shutdown the production wells and manifolds via the 
multiplexed electro-hydraulic SCMs.  

The main components of the topside SCU are segregated into three main 
sections as follows: 

MCS Communications Layer: The Master Control Station (MCS) 
Communications layer consists of a pair of servers, each capable of 
containing and updating all of the data items used within the system,  
and each capable of monitoring and maintaining the data in the database of 
the other. Each MCS server is connected to topside modems housed in  
the SPCU.  

Delta V Stratus Layer: The Delta V Stratus Layer consists of a pair of 
servers, each capable of containing and updating only those data items used 
by the operator to execute process control functions. The Delta V Stratus 
Layer is integrated into the topsides ICSS and is the normal medium for 
controlling subsea. 

Configuration and Operation Stations: Remote Delta V Stratus Layer 
Engineering Workstation (EWS) located in the Central Technical Room. 
Remote Delta V Stratus Layer Operator Workstation (OWS) located in the 
Central Control Room. Administration of Delta V Application Station can be 
performed from existing HMI cabinet via KVM switch. A remote MPFM 
Engineering Workstation is located in the Central Technical Room. An MCS 
EWS is located in the CTR. 

Electrical supplies are derived from regulated dual platform supplies via the 
Uninterruptible Power Supply (UPS). Wherever practical, components are 
designed to be modular to facilitate replacement on site. 

A single line diagram of the topside control system is shown opposite. 
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Production Control/Distribution System � 
Single Line Diagram: Topside Subsea Control Unit 

 

 

The Subsea Power and Communications Unit (SPCU) supplies electrical 
power and signals to the subsea equipment. The SPCU has two Channels, 
�A� and �B�. Each channel comprises six subsea cabinets and one main 
cabinet. Each subsea cabinet contains seven Subsea Output Modules 
(SOMs), seven modems, seven diplexers and one Master PLC to 
communicate with the Main Cabinet PLC. The Main Cabinets contain  
all devices for subsea cabinet power supply and communication to the  
PLC for communication between SPCU and SCU. 

The SPCU also houses the Subsea Output Module (SOM), sized to power a 
minimum of three SCMs from a single channel, with an adjustable output 
voltage. The transformer is coupled via the composite service umbilical to 
power the isolating transformers installed within the subsea electronics 
modules. 

The SPCU contains the following main components: 

•  Main Cabinet: Contains all devices for subsea cabinet power supply and 
communication to the PLC for communication between SPCU and SCU. 
Currently, each Main Cabinet (A and B)is coupled to 6 Subsea Cabinets 

•  Subsea Cabinet: Contains seven Subsea Output Modules (SOMs), 
seven modems, seven diplexers and one Master PLC to communicate 
with the Main Cabinet PLC 

•  Subsea Output Module (SOM): Each Subsea Output Module is sized to 
power a minimum of three SCMs from a single channel, with an 
adjustable output voltage. Each SOM transforms the UPS 230VAC power 
supply to 650-690VAC to pass through the umbilical. At the SCM (in the 
SEMs), the voltage is transformed to 24VDC. Each SOM is connected to 
a surface diplexer, which is connected to a Surface modem to allow 
communication over the power line (Comms on Power) 

The following table: Subsea Output Modules identifies the SEM/SOM 
correspondence for the Production Loops P10, P20, P30 and P40. 

Refer to: 

•  NG50-2-300-SCS-PR-SC-64-0879 � EFL Deployment Procedure 
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3.5 

Production Control/Distribution System � 
Subsea Power and Communications Unit (SPCU) 

SEM/SOM Correspondence � Tables 
(Page 1 of 2) 

 

 

The following table: Subsea Output Modules identifies the SEM/SOM 
correspondence for the Water Injection Strings WI10, WI20, WI30 and WI50 
and Gas Injection String GI40. 

Refer to: 

•  NG50-2-300-SCS-PR-SC-64-0879 � EFL Deployment Procedure 
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Production Control/Distribution System � 
Subsea Power and Communications Unit (SPCU) 

SEM/SOM Correspondence � Tables 
(Page 2 of 2) 

 

 

The Subsea Control Module (SCM) directs hydraulic fluid to operate subsea 
valves upon receiving commands from the SCU. The SCM also gathers 
information from subsea located sensors and relays the values to the SCU. 
The SCM is fitted with dual Subsea Electronics Modules (SEMs), which are 
capable of fully controlling the SCM.  

The primary interface with an SCM is through the Subsea Control Module 
Mounting Base (SCMMB), which is a structure that allows the SCMs many 
hydraulic function lines and electrical connections to be quickly made or 
broken, thus allowing the SCM to be replaced.  

The hydraulic internals of the SCM contain 316L stainless steel manifold 
blocks, valves, pressure transducers, flowmeters, accumulators, and other 
components all bolted together to give the required functionality. The SCM 
Hydraulic System provides both the LP and HP services (water injection only 
has LP system). 

Parameter Operating 

LP Maximum Operating Pressure 310bara 

LP Minimum System Operating Pressure 250bara 

LP Minimum Operating Pressure 207bara 

LP Proof Test Pressure 518bara 

Pilot Maximum Operating Pressure 310bara 

Pilot Minimum Operating Pressure 207bara 

Pilot Proof Test Pressure 518bara 

HP Maximum Operating Pressure 627bara 

HP Minimum Operating pressure 380bara 
 

Assembly diagram illustrates a Production Tree SCM. For flow diagram 
refer to: 

•  NG50-2-300-SCS-PF-SC-64-0017 � SCM Production Tree  

•  NG50-2-300-SCS-PI-SC-30-0649 � HPU Subsea Control System 
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Production Control/Distribution System � 
Assembly Drawing: Subsea Control Module (SCM) 

Production Tree 
 

 

3 x 20 litre LP accumulators, pre-charged to 690bar, are positioned on the 
outside of the cover such that they may be pre-charged or vented without the 
need to remove the cover.  

The SCM is designed uniquely to work either on a production tree, water 
injection tree, gas injection tree or a production manifold, and are not 
interchangeable 

Gas injection and Production SCMs have 1 x 2.5 litre HP accumulator, 
pre-charged to 1000bar, located on the other side of the LP module. 

.The inside of the SCM is filled with a dielectric oil to prevent water ingress 
and a pressure and temperature compensation system is provided. Should 
the inside become flooded with seawater, a water ingress alarm will be raised 
and anodes are provided for temporary cathodic protection. 

Each SCM is equipped with two Subsea Electronic Modules (SEMs), used for 
communicating with SPCU Channel �A� and Channel �B�. The SCM receives 
the �A� and �B� signals through two EFL connectors. The SEM contains the 
processor, memory and other interface cards required to control and monitor 
the SCM. The SCM is capable of being operated with only one SEM.  
The external sensor connections are made through the bottom of the SCM 
via the SCMMB. 

Assembly diagram illustrates a Water Injection Tree SCM. For a flow diagram 
refer to: 

•  NG50-2-300-SCS-PF-SC-64-0035 � SCM Water Injection Tree 
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Production Control/Distribution System � 
Assembly Drawing: Subsea Control Module (SCM)  

Water Injection Tree 
 

 

Gas injection and Production SCMs have 1 x 2.5 litre HP accumulator, 
pre-charged to 1000bar, located on the other side of the LP module. 

Assembly diagram illustrates a Gas Injection Tree SCM. For a flow diagram 
refer to: 

•  NG50-2-300-SCS-PF-SC-64-0023 � SCM Gas Injection Tree 
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Production Control/Distribution System � 
Assembly Drawing: Subsea Control Module (SCM)  

Gas Injection Tree 
 

 

Gas injection and Production SCMs have 1 x 2.5 litre HP accumulator, 
pre-charged to 1000bar, located on the other side of the LP module. 

Assembly diagram illustrates a Production Manifold SCM. For a flow diagram 
refer to: 

•  NG50-2-300-SCS-PF-SC-64-(HOLD) � SCM Production Manifold 
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Production Control/Distribution System � 
Assembly Drawing: Subsea Control Module (SCM)  

Production Manifold 
 

 

The manifold is provided with a Subsea Accumulator Module (SAM) to 
provide sufficient stored volume to the drill centre to minimize pressure drops 
during valve operations, so allowing sequenced operations and preventing 
spurious closure of other open actuators during valve movement.  

Each SAM comprises two banks of three accumulators, two each connected 
to LP1, LP2 and LP3 hydraulic circuits respectively. Each accumulator has a 
capacity of 20 litres with a subsea pre-charge pressure of 341bar. 

An interlock facility is incorporated that allows the accumulators to maintain 
the system pressure above the system dropout pressure. 

•  Production xmas trees and Gas injection xmas trees require HP and 
LP accumulation 

•  Production manifolds and Water injection xmas trees require only 
LP accumulation 

Assembly diagram illustrates a Subsea Accumulator Module (SAM). For a 
flow diagram refer to: 

•  NG50-2-300-SCS-PF-SC-64-0039 (SAM) 
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Production Control/Distribution System � 
Assembly Drawing: Subsea Accumulator Module (SAM) 

 

 

The retrievable insert choke is a subsea flow control device. The insert is 
stabbed vertically into the choke body and can be retrieved independently of 
the body by means of a remotely operated hydraulic running tool. 

The choke insert consists primarily of four systems: the trim for controlling 
flow, the actuator for adjusting trim position, the manual/ROV override for 
manually adjusting trim position, and the crown connector for locking the 
choke insert into the body.  

Manual/ROV override operation is accommodated by an external drive 
located in an API 17D rotary intervention fixture on top of the choke. 
Clockwise/counter-clockwise rotation causes closing/opening of the choke, 
respectively. 

For details of Choke insert assemblies and Running Tools (CIRT), refer to:  

•  Akpo Installation, Operation and Maintenance (IOM) Manual (REV 01)  

For Cameron Crown Chokes and Accessories 
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Production Control/Distribution System � 
Production/Gas Injection Tree 

Choke Insert 
 

 

The drawing illustrates in cross section a Water Injection Tree Choke Insert 

For details of Choke insert assemblies and Running Tools (CIRT), refer to:  

•  Akpo Installation, Operation and Maintenance (IOM) Manual (REV 01)  

For Cameron Crown Chokes and Accessories 
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Production Control/Distribution System � 
Water Injection Tree 

Choke Insert 
 

 

Multi-Phase Flow Meters (MPFM), measure and record individual well flows 
(non fiscal). Production flow rates are controlled to limit water or gas and 
optimise production. 

The flowmeter is comprised of a venturi through which the fluids flow for 
conventional mass flow measurement using a differential pressure sensor.  
A pressure and temperature sensor is provided on the meter to convert this 
measurement to standard conditions.  

In addition to the venturi there is a radioactive chemical source at a window 
at the throat of the venturi and a spectral gamma ray detector in a window 
diametrically opposite.  

The attenuation of the gamma rays by the fluids between the windows at two 
energy levels are used to determine the oil, water and gas fractions for the 
fluids by comparing the results with those for pure representative oil, water 
and gas samples. 

From the mass flow and fluid fractions, the individual phase flow are 
calculated in the data acquisition flow computer at the meter and the signals 
are transmitted to the associated TCM.  

Power for the operation of the flow meter is provided from the TCM and 
converted to the required voltage levels within the flow meter package. 

The general arrangement drawing illustrates a MPFM canister and frame. 
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Production Control/Distribution System � 
Multi Phase Flow Meter (MPFM) 

 

 

The Subsea Chemical Injection System stores, filters and delivers different 
chemicals by batch or continuous injection to each of the loop umbilicals.  
An Injection Rate Control Device (IRCD) incorporating a Flow Control Valve 
and Flow Indicator is provided for each chemical umbilical distribution to each 
loop via a Production Topside Umbilical Termination (TUT).  

Final adjustment of each chemical injection rate is made at the subsea xmas 
tree via the following valves: 

•  Asphaltine � Chemical Control Valve (CCV) and Chemical Injection Valve 
(CIV) upstream of the SCSSV 

•  Wax Inhibitor � CIV upstream of PWV 

•  Corrosion/Scale Inhibitor � CCV and CIV upstream of the PWV 

•  Spare Chemical Umbilical � CCV and CIV upstream of the PWV 

The subsea injection of demulsifier will only be used when the injection of 
topside demulsifier is found to insufficient.  

Refer to: 

•  NG50-2-300-SCS-TR-SC-64-0102 � Chemical System Analysis 

The following drawing illustrates a Chemical Injection Throttle Valve (HOLD) 



HOLD (Drawing Not Available) 
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Production Control/Distribution System � 
Chemical Injection Throttle Valves 

 

 

A non-intrusive sand detector is provided on each production tree in order  
to monitor sand production as well as detecting any major failure of the 
down-hole sand control equipment. Sand detectors provide warning of sand 
production by the comparison of the noise received at the detector with a 
known background noise level for any given velocity. 

The sand detectors are provided with the average of the gas and liquid 
velocities from the MPFM associated with the well. The instrument 
determines the background noise level at that velocity from calibration data 
within the instrument and compares the value with the current noise level. 

Calculation of the produced sand rate from that noise level shall be based on 
calibration data within the instrument and correlated data fed to the ICSS as 
grams per second. 

The assembly diagram illustrates a typical Sand Detector. 
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Production Control/Distribution System � 
Assembly Drawing: Sand Detector 

 

 

A Hydraulic Distribution Unit (HDU) is located on each manifold, which is fed 
from the production umbilical and includes the following lines: 

•  2 x ½in LP hydraulic Lines 

•  2 x ½in HP Hydraulic Lines 

•  1 x ½in Spare Chemical Line 

•  1 x ½in Spare Line 

•  3 x ¾in Methanol Lines 

•  1 x ½in Wax Inhibitor Line 

•  1 x ½in Corrosion/Scale Inhibitor Line 

•  1 x ½in Anti-Asphaltine Line 

With the exception of methanol, all the headers on the HDU are equipped 
with a Remote Operated Vehicle (ROV) operable Isolation Valve (IV).  
The methanol lines are equipped with two actuated Manifold Methanol 
Valves (MMVs), one to isolate flow to the individual distribution header and 
one to isolate the supply from the 1in service line. 

The HDU receives all umbilical hydraulic lines from the production 
Distribution SUT (DSUT) from two separate HFLs. An Electrical Flying Lead 
(EFL) is installed between the HDU and the corresponding manifold SCM in 
order to communicate with the HDU pressure sensors. 

The assembly diagram illustrates the Hydraulic Distribution Unit (HDU). 

Refer to: 

•  NG50-2-300-SCS-DW-SC-64-0178 � Assembly Drawing HDU 
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Production Control/Distribution System � 
Assembly Drawing: Hydraulic Distribution Unit (HDU) 

(Page 1 of 2) 
 

 

The following drawing is of a typical Hydraulic Distribution Unit (HDU).  

Refer to: 

•  NG50-2-300-MAN-PI-SM-30-0208 � Typical Production Hydraulic Unit 
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Production Control/Distribution System � 
P&ID: Hydraulic Distribution Unit (HDU) 

(Page 2 of 2) 
 

 

The following valve list is for a typical Hydraulic Distribution Unit (HDU).  

 



Hydraulic Distribution Unit  

Valve Manifold Markings Description 
IV3081 ME 1B Methanol 1B (¾in) � Ball valve ROV operated 
IV3071 ME SB Methanol Service B (¾in) � Ball valve ROV operated 
IV3061 ME 2B Methanol 2B (¾in) � Ball valve ROV operated 
IV3051 ME 3B Methanol 3B (¾in) � Ball valve ROV operated 
IV3080 ME 1C Methanol 1C (¾in) � Ball valve ROV operated 
IV3070 ME SC Methanol Service C (¾in) � Ball valve ROV operated 
IV3060 ME 2C Methanol 2C (¾in) � Ball valve ROV operated 
IV3050 ME 3C Methanol 3C (¾in) � Ball valve ROV operated 
IV3083 ME 1A Methanol 1A (¾in) � Ball valve ROV operated 
IV3073 ME SA Methanol Service A (¾in) � Ball valve ROV operated 
IV3063 ME 2A Methanol 2A (¾in) � Ball valve ROV operated 
IV3053 ME 3A Methanol 3A (¾in) � Ball valve ROV operated 
IV3072 ME SD Methanol Service D (¾in) � Ball valve ROV operated 
IV3082 ME 1D Methanol 1D (¾in) � Ball valve ROV operated 
IV3062 ME 2D Methanol 2D (¾in) � Ball valve ROV operated 
IV3052 ME 3D Methanol 3D (¾in) � Ball valve ROV operated 
IV3098 ME SM Service (1in) � Ball valve ROV operated 

MMV3091 MMV1 Methanol 1 (¾in) 
MMV3092 MMV2 Methanol 2 (¾in) 
MMV3093 MMV3 Methanol 3 (¾in) 
MMV3094 MMV4 Methanol 1 (¾in) 
MMV3095 MMV5 Methanol 2 (¾in) 
MMV3096 MMV6 Methanol 3 (¾in) 

IV3068 AA Anti-asphaltene, AA (¾in) 
IV3067 CI Corrosion/Scale Inhibitor, CI (½in) 
IV3066 HP2 HP2 (½in) 
IV3065 LP2 LP2 (½in) 
IV3064 SP Spare line, SP (½in) 
IV3054 LP1 LP1 (½in) 
IV3055 HP1 HP1 (½in) 
IV3056 PD Wax inhibitor (½in) 
IV3057 XP Spare chemical (½in) 

A, B, C & D refer to the 4 Well locations linked to the manifold 
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Production Control/Distribution System � 
Valve List for HDU 

 

 

Hydraulic Flying Leads (HFL), distribute hydraulic, chemical and methanol 
lines to the HDU, production manifolds and production/injection xmas trees. 

The following hydraulic and chemical flying leads are supplied: 

•  SUT to HDU � chemical and hydraulic supplies 

•  HDU to Production tree � hydraulic and chemical supplies 

•  SUT to Gas Injection tree � hydraulic and chemical supplies 

•  SUT to Water Injection tree � hydraulic supplies 

HFL are constructed as a sheathed steel tube bundle containing the requisite 
hydraulic and chemical hoses distributing: 

•  Methanol 

•  Scale inhibitor 

•  Corrosion inhibitor 

•  Asphaltene Inhibitor 

•  Biocide 

•  Wax Inhibitor 

•  Demulsifier 

•  Service connection 

•  HP and LP Hydraulic utilities 

The following diagrams illustrate the HFL types in service. 

•  HFL Type 1A  

•  HFL Type 1B 

•  HFL Type 2A 

•  HFL Type 2B 

•  HFL Water Injection (WI) SUT to WI Tree 

•  HFL Gas Injection (GI) SUT to GI Tree 
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Production Control/Distribution System � 
Hydraulic Flying Leads (HFL) 

 

 

Oil-filled Electrical Flying Leads (EFL), distribute power and signal within 
subsea facilities. These have the following applications within the system: 

•  Electrical flying leads from the Distribution SUT to Subsea Control 
Modules 

•  Electrical flying leads from SCM to MPFM 
•  Electrical flying leads from manifold SCM to HDU 
•  Electrical flying leads between Distribution SUT an Intermediate SUT 

Electrical connectors are colour coded to designate 4, 7 and 12 way 
connectors and labelled to indicate the destination and function of that 
connector. There are 13 Types of EFL available: 

•  12-way/12-way 5m PN 2197087-78-04 
•  7-way/7-way 61m PN 219088-09-49 
•  7-way/7-way 52m PN 2197088-08-64 
•  4-way/7-way 135m PN 2197087-80-52 
•  4-way/7-way 147m PN 2197087-80-55 
•  4-way/7-way 115m PN 2197087-80-47 
•  4-way/7-way 82m PN 2197087-80-38 
•  4-way/7-way 76m PN 2197087-80-36 
•  4-way/7-way 151m PN 2197087-80-56 
•  4-way/7-way 119m PN 2197087-80-48 
•  4-way/7-way 67m  PN 2197087-80-33 
•  4-way/7-way 143m PN 2197087-80-54 
•  7-way/7-way 22m PN 2197087-79-15 

The following 4 diagrams illustrate each class of EFL. 

•  4-WAY FLYING ROV RECEPTACLE to 7-WAY FLYING ROV 
RECEPTACLE JUMPER 

•  7-WAY ROV FLYING RECEPTACLE at MPFM to 7-WAY ROV FLYING 
RECEPTACLE at TCM  

•  7-WAY FLYING RECEPTACLE to 7-WAY FLYING ROV FLYING 
RECEPTACLE  

•  12-WAY FLYING RECEPTACLE to 12-WAY ROV FLYING FLYING 
RECEPTACLE 
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Production Control/Distribution System � 
Electrical Flying Leads (EFL) 

 

 

Distribution Subsea Umbilical Terminations (DSUT) terminate the subsea 
end of the dynamic umbilical, providing a connection plate for the umbilical 
flange. Nine DSUT types are provided: 

•  Production DSUT � P11 � P13 � P21 � P23 � P31 � P33 � P41 � P43 

•  Production DSUT � P45 

•  Water Injection DSUT � W15 

•  Water Injection DSUT � W13/W21 

•  Water Injection DSUT � W31/W33 

•  Water Injection DSUT � W35 

•  Water Injection DSUT � W11 

•  Water Injection DSUT � W23 

•  Gas Injection DSUT � G41 

Each SUT type shall include the following features: 

•  Permanent termination of the umbilical tubing, electrical cables 

•  Electrical connection by ROV bulkhead connector to the production 
manifold and associated xmas trees. All electrical connections achieved 
with individual flying leads for wells located in the vicinity of the DSUT 

•  DSUT for production loops allow pressurised mating/demating of the 
hydraulic flying leads for the distribution to the HDU 

•  DSUT for injection strings allow pressurised mating/demating of the 
hydraulic flying leads for the injection xmas trees, or in some cases for 
connection of the Short Umbilical Termination Head for RSUT connection 

•  The Gas injection SUT distribute 4 wells and have contingency electrical 
connections for 2 SCMs 

•  Parking facilities for all flying leads including hydraulic and electrical 
bridging jumpers are provided on the SUT foundation frame 

•  Connections for a hydraulic bridge jumper for the associated Intermediate 
SUT 

•  Connections for electrical flying leads for the associated Intermediate SUT 

The assembly diagram illustrates the DSUT available. 
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Production Control/Distribution System � 
Distribution Subsea Umbilical Terminations 

(DSUT) 
 

 

Intermediate Subsea Umbilical Terminations (ISUT) terminate the upstream 
end of infield umbilicals (the end closest to the FPSO), providing a 
connection plate for the umbilical flange. The ISUT is designed to allow  
the umbilical to be lifted from its position on the sea bed, using the ISUT to 
connect the lift wire to the umbilical.  

Two ISUT types are provided: 

•  Production DSUT � P11 � P13 � P21 � P23 � P31 � P33 � P41 � P43 � 
P45 

•  Water Injection DSUT � W11 � W13 � W15 � W21 � W23 � W31 � W33 � 
W35 

Assembly diagrams illustrate the ISUT available. 
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Production Control/Distribution System � 
Intermediate Subsea Umbilical Terminations 

(ISUT) 
 

 

Relay Subsea Umbilical Terminations (RSUT) terminate the downstream end 
of short umbilicals (the end furthest from the FPSO), providing a connection 
plate for the umbilical flange. The RSUT is designed to allow the umbilical to 
be lifted from its position on the sea bed, using the RSUT to connect the lift 
wire to the umbilical. 

Two RSUT types are provided: 

•  Water Injection R-SUT � W21a/W23a/W23b 

•  Relay SUT � W15a/W35b 

Assembly diagrams illustrate the RSUT available 
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Production Control/Distribution System � 
Relay Subsea Umbilical Terminations 

(RSUT) 
 

 

Short umbilicals supply hydraulic control fluid, service line, electrical power 
and communication to water injection wells located remotely from Distribution 
SUT. 

They are terminated by the Relay SUT at the end furthest from the FPSO or 
by the termination heads at the DSUT. 

Short umbilicals may additionally be used to connect single trees to the 
DSUT, in which case a Short Umbilical Termination Head (SUTH) may be 
used at both ends of the umbilical. 

The connection of the short umbilical termination head to the Distribution 
SUT or remote xmas tree is performed by a single MQC plate for the 
hydraulic lines and independent electrical cables with ROV electrical 
connectors to be connected direct to the SCM or SUT: 

•  5 off for short umbilical supplying more than one WI xmas trees via a 
relay SUT 

•  3 off on both end of short umbilical supplying a single WI xmas tree 
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Production Control/Distribution System � 
Short Umbilicals (WI) 

 

 

After the DSUT and ISUT are landed on the foundation base, a bridging 
jumper is used to connect the hydraulic and chemical supplies from the 
DSUT to the ISUT and on to the next drill centre 

Assembly diagram illustrates a DSUT/ISUT bridging jumper. Highlighted are 
the debris covers 
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Production Control/Distribution System � 
Assembly Drawing: Bridge Jumper Production 

 

 

Topsides Umbilical Termination (TUT) units are the transition point between 
surface equipment and subsea equipment. The TUT are located in dedicated 
umbilical cabinets located near the umbilical hang-off point, which provide  
a connection and diagnosis point for the hydraulic and chemical services.  
All services are bundled into the dedicated umbilicals.  

There are three types of TUT provided for the termination of production, 
water injection and gas injection umbilicals. 

Each hydraulic and chemical supply line contains block valves to isolate the 
umbilical from topsides, as well as bleed/sample points and test port 
monitoring for each line in the umbilical.  

There are 4 Production TUT � 2 ST 30 10/20/30/40. 

The following diagram show all isolation valves and connections for a typical 
production TUT. 
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Production Control/Distribution System � 
Flow Diagram: Topside Umbilical Termination (TUT) 

Production 
 

 

Topsides Umbilical Termination (TUT) units are the transition point between 
surface equipment and subsea equipment. The TUT are located in dedicated 
umbilical cabinets located near the umbilical hang-off point, which provide  
a connection and diagnosis point for the hydraulic and chemical services.  
All services are bundled into the dedicated umbilicals.  

There are three types of TUT provided for the termination of production, 
water injection and gas injection umbilicals. 

Each hydraulic and chemical supply line contains block valves to isolate the 
umbilical from topsides, as well as bleed/sample points and test port 
monitoring for each line in the umbilical.  

There are 3 Water Injection TUT � 2 ST 7610/20/30. 

The following diagram show all isolation valves and connections for a typical 
Water Injection TUT. 
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Production Control/Distribution System � 
Flow Diagram: Topside Umbilical Termination (TUT) 

Water Injection 
 

 

Topsides Umbilical Termination (TUT) units are the transition point between 
surface equipment and subsea equipment. The TUT are located in dedicated 
umbilical cabinets located near the umbilical hang-off point, which provide  
a connection and diagnosis point for the hydraulic and chemical services.  
All services are bundled into the dedicated umbilicals.  

There are three types of TUT provided for the termination of production, 
water injection and gas injection umbilicals. 

Each hydraulic and chemical supply line contains block valves to isolate the 
umbilical from topsides, as well as bleed/sample points and test port 
monitoring for each line in the umbilical.  

There is 1 Gas Injection TUT � 2 ST 56 10. 

The following diagram show all isolation valves and connections for a typical 
Gas Injection TUT. 
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Production Control/Distribution System � 
Flow Diagram: Topside Umbilical Termination (TUT) 

Gas Injection 
 

 

Subsea Distribution Systems distribute electrical, hydraulic and various 
chemical supplies from the surface to the subsea equipment, making use of 
both surface and subsea equipment. 

The Electrical Distribution System on Akpo is comprised of an electro-
hydraulic control system wherein electrical signals are transmitted to the 
SCM and are used to open or close electrically controlled hydraulic control 
valves. 

To reduce the number of conductors in an umbilical, Akpo uses a common 
system whereby the electrical signals are modulated (using diplexers) on the 
same conductors as those used for supplying electrical power to subsea. 
This system is known as Signal on Power (SOP), or is sometimes referred to 
as the Communication on Power System. 

The electrical power from an Uninterruptible Power Supply (UPS) is fed 
through a power conditioning unit to provide clean and reliable power to each 
SPCU. 

For electrical line drawings of the Electrical Distribution System refer to: 

•  NG50-2-300-SCS-DW-SC-64-0062 



Refer to: NG50-2-300-SCS-DW-SC-64-0062 HOLD 
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Production Control/Distribution System � 
Subsea Electrical Distribution System Line Drawings  

 

 

Table of Actuators hydraulic volume data. 

For additional data of Hydraulic Actuators refer to: 

•  NG50-2-300-SCS-PI-SC-30-0649 � HPU Subsea Control System 

•  NG50-2-300-SCS-SP-ST-64-0076 � FDS, HPU Total Akpo 

•  NG50-2-300-SCS-TR-SC-64-0058 � Subsea Hydraulic Response 
Analysis 

•  NG50-4-400-MEC-PO-GA-00-0001 (Vendor Doc) �  
Hydraulic Pumps and HPU PKG 



The table shows the required volume for a Typical Production Tree. 
The volume should be at least 125% of the total swept volume. 

Description Qty Volume Total Volume 

SCSSV 1/well TBD TBD 

5in Tree Valve 2/well 2.98 litres 5.96 litres 

2in FC Tree Valves 4/well 0.473 litres 1.892 litres 

2in FO Tree Valves 1/well 0.473 litres 0.473 litres 

3/4in FC Tree Valves 4/well 0.071 litres 0.284 litres 

3/4in FO Tree Valves 3/well 0.071 litres 0.213 litres 

Choke 1/well TBD TBD 

IWC 1/well TBD TBD 

  Total 8.822 litres 

125%  Req Vol 11.030 litres 

 

The table below shows the required volume for a Typical Production 
Manifold. The volume should be at least 125% of the total swept volume. 

Description Qty Volume Total Volume 

5in Manifold Valve 8 Manifold 1.34 litres 5.36 litres 

10in FO Manifold Valves 2 Manifold 6.654 litres 19.962 litres 

2in FC Manifold Valves  1 Manifold 0.473 litres 0.473 litres 

3/4in FC Manifold Valves 5 Manifold 0.071 litres 0.355 litres 

3/4in FC HDU Valves 3 HDU 0.071 litres 0.213 litres 

3/4in FO HDU Valves 3 HDU 0.071 litres 0.213 litres 

  Total 21.216 litres 

125%  Req Vol 26.52 litres 
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Production Control/Distribution System � 
Table of Hydraulic Actuators � Volumes 
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There are four main Production Umbilicals that convey hydraulic, chemical, 
methanol supplies, electrical communication and power services from the 
Topsides Umbilical Termination (TUT) unit to the various subsea locations. 
Each main umbilical consists of a static section that is laid on the seabed 
and a dynamic section that is hung-off the FPSO. Additional short static 
sections are used to distribute the main umbilical services to each of the 
relevant subsea locations. 

Each Production Umbilical contains cores for the following: 

•  2 x HP and 2 x LP Hydraulic lines (12.7mm ID each) 

•  3 x Methanol lines (34mm ID each) 

•  1 x Wax Inhibitor line (19mm ID) 

•  1 x Corrosion and Scale Inhibitor line (19mm ID) 

•  1 x Anti-asphaltine line (19mm ID) 

•  1 x Spare chemical line (19mm ID) 

•  1 x General spare line (19mm ID) 

•  6 x Electrical Power/Signal Quads 

The following diagram shows a Production Umbilical in cross section. 

Refer to: 

•  NG50-2300-SCS-TR-SC-64-0477 � Total Akpo Project Umbilical 
Verification Report 
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Umbilical Data/Volumes � 
Dynamic/Static Production Umbilical Cross Section 

 

 

There are three main Water Injection Umbilicals that convey hydraulic and 
methanol supplies as well as electrical communication and power services 
from the Topsides Umbilical Termination (TUT) unit to the various subsea 
locations. Umbilical UMB10 controls Water Injection String WI-10 (partial) 
and Water Injection String WI-50. Umbilical UMB20 controls Water Injection 
String WI-20 and the last FLET of Water Injection String WI-10. Umbilical 
UMB30 controls Water Injection String WI-30 only. Each main umbilical 
consists of a static section that is laid on the seabed and a dynamic section 
that is hung-off the FPSO. Additional short static sections are used to 
distribute the main umbilical services to each of the relevant subsea 
locations. 

Each Water Injection Umbilical contains cores for the following: 

•  2 x LP Hydraulic lines (12.7mm ID each) 

•  1 x Methanol line (19mm ID) 

•  5 x Electrical Power/Signal Quads 

The umbilical bases are located at the point of minimal back-tension,  
to ensure lateral loads on the umbilical are kept within acceptable limits. 

A cross-sectional drawing of a Water Injection umbilical is shown  

 



 



 

Drawing Supplementary Information 

 
4.2 

Umbilical Data/Volumes � 
Dynamic/Static Water Injection Umbilical 76-UD-W11,  

Cross Section 
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4.3 

Umbilical Data/Volumes � 
Static Water Injection Infield Umbilical 76-US-W11,  

Cross Section 
 

 

There is one main Gas Injection Umbilical that conveys hydraulic and 
methanol supplies as well as electrical communication and power services 
from the Topsides Umbilical Termination (TUT) unit to the various subsea 
locations. The main umbilical consists of a static section that is laid on the 
seabed and a dynamic section that is hung-off the FPSO. Additional short 
static sections are used to distribute the main umbilical services to each of 
the relevant subsea locations. 

The Gas Injection Umbilical contains cores for the following: 

•  2 x LP Hydraulic lines (12.7mm ID each) 

•  2 x HP Hydraulic lines (12.7mm ID each) 

•  1 x Methanol line (19mm ID) 

•  3 x Electrical Power/Signal Quads 

The umbilical bases are located at the point of minimal back-tension,  
to ensure lateral loads on the umbilical are kept within acceptable limits. 

A cross-sectional drawing of a Gas Injection umbilical is shown. 
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Umbilical Data/Volumes � 
Dynamic/Static Gas Injection Umbilical 56-UD-G41,  

Cross Section 
 

 

Spare Dynamic/Static Production Umbilical. 
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Umbilical Data/Volumes � 
Dynamic/Static Production Umbilical Spare Umbilical,  

Cross Section 
 

 

Table of the umbilical lengths and volumes for: 

Production umbilicals 

•  UMB-1 (P10)  

•  UMB-2 (P20)  

•  UMB-3 (P30) 

•   UMB-4 (P40) 

Water injection umbilicals 

•  UMB-5 (WI10+WI50)  

•  UMB-6 (WI20) 

•  UMB-7 (WI30) 

Gas injection umbilical  

•  UMB-8 (WI40) 
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Umbilical Data/Volumes � 
Umbilicals Data � Tables 
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Subsea connection and repair operations require assistance from the 
Remote Operated Vehicle (ROV). The ROV may use manipulators to do 
simple tasks, or perform advanced intervention operations by use of tailor 
made ROV tools.  

Intervention tooling available to ROV operations is illustrated in the Scope 
of Supply drawings 

Refer to: 

•  NG502-324-INT-DW-SR-30-0036 � Scope of Supply 
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ROV Intervention Tooling � 
Scope of Supply � Total AKPO Field Development 
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ROV Intervention Tooling � 
Scope of Supply � Total AKPO Field Development 
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ROV Intervention Tooling � 
Scope of Supply � Total AKPO Field Development 
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ROV Intervention Tooling � 
Scope of Supply � Total AKPO Field Development 
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ROV Intervention Tooling � 
Scope of Supply � Total AKPO Field Development 

(Page 5 of 5) 
 

 

Multi-purpose Running Tool (MPRT) 

The MPRT system is designed to provide a means of remote installation  
and removal of the Subsea Control Modules (SCM), Subsea Accumulator 
Modules (SAM), Long Term Covers (LTC) for Subsea Control Module 
Mounting Base (SCMMB) and choke inserts of the AKPO water injection tree. 

The SCM lifting interface is used to lock and unlock it to and from its 
SCMMB. The MPRT is fitted with an SCM lifting and lock-down mechanism, 
suspended from beneath the MPRT lifting Beam. 

Specifications and dimensions of the MPRT in are as follows: 

•  Overall Height (when suspended) 3090mm/121.65in 

•  Overall Width 1990mm/78.35in 

•  Overall Depth 1505mm/59.25in 

•  Weight in Air 3000kg/6172.94 lb 

•  Weight in Water 2540kg/5434.39 lb 

•  Maximum Design Depth 3000 metres/9845ft 

•  Maximum Payload 2000kg/4409.24 lb 

Refer to: 

•  NG50-2-300-SCS-MA-SR-64-0347 � 
Operation and Maintenance Manual (MPRT) 
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ROV Intervention Tooling � 
Assembly Drawing, Multipurpose Running Tool 

 

 

The MPRT Shipping Skid consists of a carbon steel framework, which 
provides a stable base and protection for the running tool during offshore 
transportation and lifting. The skid is designed and certified in accordance 
with BS EN 12079/DNV 2.7-1. The skid is coated with a �topside� epoxy paint 
scheme, the top coat colour being white to RAL9016.  

The skid does not allow for the transportation of any of the component 
payloads. 

Specifications and dimensions of the MPRT Shipping Skid are as follows: 

•  Overall Height 2995mm/177.9in 

•  Overall Width 2610mm/102.8in 

•  Overall Depth 2000mm/78.74in 

•  Tare Mass  1900kg/4188.78 lb 

•  Payload 3000kg/6172.94 lb 

Refer to: 

•  NG50-2-300-SCS-MA-SR-64-0347 � 
Operation and Maintenance Manual (MPRT) 
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5.3 

ROV Intervention Tooling �  
Assembly Drawing, Multipurpose Running Tool 

Shipping Skid 
 

 

The Choke Insert Running Tool (CIRT) is a hydraulically controlled device 
used to run and retrieve the Choke Insert (CI) to and from the Choke Body 
(CB). The CIRT is lowered from the workboat or rig to the subsea tree by a 
heave compensated line or on drill pipe.  

The CIRT provides nine hydraulic functions to interface the CIRT and CB, 
CIRT and CI, operate the crown connector, and test the metal to metal choke 
bonnet seal. Hydraulic control of the CIRT is supplied by the ROV via the 
ROV hotstab port on the CIRT or via a 2 line umbilical. 

Refer to: 

•  AKPO-Installation, Operation and Maintenance (IOM) Manual (REV 01) 
for Cameron Crown Chokes and Accessories 
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5.4 

ROV Intervention Tooling � 
Choke Insert Running Tool (CIRT) 

 

 

The Test Stand (TS) is designed for testing the CI either after retrieval  
from subsea or prior to running subsea, as well as shipment and minor 
maintenance of an insert.  

The TS simulates the CB which allows testing of the CI hydraulic and 
electrical circuits.  

The minor maintenance on an insert would normally consist of replacing the 
trim and associated seals. The TS is not intended for use in the disassembly 
of an insert.  

The running tool shipping skid is utilized for shipping and storing the running 
tool. 

Refer to: 

•  AKPO-Installation, Operation and Maintenance (IOM) Manual (REV 01) 
for Cameron Crown Chokes and Accessories 
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ROV Intervention Tooling � 
CIRT Shipping and Test Skid 

 

 

The Insulation Doghouse Running Tool (IDRT) 

ROV Interface Requirement: 

•  207barg (3000psig) @ 20 l/min ISO 22/32 Mineral Oil 

ROV Valve interface Type A Hot Stab Dual Port  
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5.6 

ROV Intervention Tooling � 
General Assembly � Doghouse Running Tool 

 

 

The torque tool, class range 1 to 4 is designed to interface with an API 
17D/ISO13628-8 Rotary Class 1 to 4, docking interface, supplied with a self 
adjusting subsea drive socket, capable of interfacing with a 1½in, 1½in and 
11/16in square drive. The AKPO Project Tools are supplied with a single Class 
4 Socket. It consists of: 

The torque tool body is oil filled and requires pressure compensation during 
subsea operations. The tool must never be run without oil filling as the 
compensation oil also acts as a lubricant for the moving parts and bearing 
surfaces inside the tool. The tool as supplied with the Danfoss 250 motor is 
capable of the following theoretical output torques: 

•  Multiplier Disengaged (CLASS 1 & 2)  
Max continuous output � 350Nm (260ft/lbs) @ 100bar (1450psi) 

•  Multiplier Engaged (CLASS 3 & 4) 
Max continuous output � 2700Nm (2000ft/lbs) @ 175bar (2538psi)  

Refer to:  

•  NG50-2-324-INT-MA-SR-30-0005 � ROV Tooling � Operation and 
Maintenance Manual 



 



 

Drawing Supplementary Information 

 
5.7 

ROV Intervention Tooling � 
ImpROViser Torque Tool (Class 4) 

 

 

Control Unit for Torque Tool (Class 4) 

The control system is a proprietary model named Jupiter Lite. It consists of 
an oil filled enclosure containing the necessary valves, drive cards and 
software to facilitate operation of the following functions; 

•  FLOT Pitch UP/DOWN 

•  FLOT Roll CW/CCW 

•  Latch Open/Closed 

•  High/Low Torque 

•  Torque Tool CW/CCW (Pressure and Flow Control Valves) 

The subsea enclosure is mounted within the ROV chassis and is the main 
operating interface to the ROV itself, receiving a mineral oil supply from the 
ROV as well as a power and data connection. The system is operated at 
surface via a laptop in the ROV shack. Downstream interface is to the ROV 
mounted class 1 to 4 torque tool system with all interfaces controlled by 
impROV. 

The control system is designed and tested for operation in water depths to 
3000 metres. 

Refer to:  

•  NG50-2-324-INT-MA-SR-30-0005 � ROV Tooling � Operation and 
Maintenance Manual 
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5.8 

ROV Intervention Tooling � 
ImpROViser Torque Tool (Class 4) 

Control System 
 

 

The Subsea Class 4 Torque Analyser provides a means of testing the output 
from the Class 4 torque tool. It can be used on the vessel deck prior to use 
and then deployed subsea, to prove the accuracy of the torque tools, real 
time torque measurement system. It consists of a Class 4 interface bucket, 
fitted with a calibrated torque cell. These are all sealed and depth rated to 
3000msw. The torque tool is inserted into the bucket and latched in place. 
When the torque tool is operated, the resulting torque is displayed on a hand 
held meter. The unit is battery powered and self contained.  

Specifications: 

•  Depth Rating: 3,000m (10,000ft) sea water 

•  Environment: 0 to 50°C Operational 
 0 to 65°C Storage 

•  Compensation Oil:  Shell Diala B (or equivalent) 

•  Battery:  1 x D Cell Type 

•  Battery Life:  5 Days Average Display on Continuously 
 5 Months Standby 

Weight: 

•  In Air  17.10kg 

•  In water  12.80kg 

General Dimensions: 

•  Length  451mm 

•  Width  330mm 

•  Height  282mm 

Refer to:  

•  NG50-2-324-INT-MA-SR-30-0005 � ROV Tooling � Operation and 
Maintenance Manual 
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5.9 

ROV Intervention Tooling � 
ImpROViser Torque Tool (Class 4) 

Torque Analyser 
 

 

Flying Lead Orientation Tool (FLOT) 

The FLOT provides a means of securely mounting the torque tool to the 
ROV, and providing the operator a means of orienting the tool and payload 
with respect to the ROV. It consists of an anodised aluminium base frame,  
a rotary actuator providing +/- 90° tilt up and down and a cylinder providing  
+/- 15° roll CW and CCW.  

The FLOT is capable of carrying an additional payload of 200kg on top of the 
weight of the torque tool. The FLOT movements are hydraulically locked in 
position unless a command to move them is in operation. 

Refer to:  

•  NG50-2-324-INT-MA-SR-30-0005 � ROV Tooling � Operation and 
Maintenance Manual 
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ROV Intervention Tooling � 
Flying Lead Orientation Tool (FLOT) 

 

 

Linear Valve Override Tool (LVOT) 2in and 5in 

The tool is basically a high pressure hydraulic cylinder. It consists primarily of 
the main housing, the piston, the end cap, a dual port hot stab, manually 
operated secondary isolation valve (if fitted) and a pressure intensifier.  
The standard tool has a maximum stroke of 7.874in (200mm), and generates 
a Maximum Linear force of (745kN) 169,506 lbf from a maximum WP  
of 2500psi (172bar) 

A �Minibooster� pressure intensifier with a 4:1 pressure ratio is fitted to all 
tools. This multiplies the 2500psi input pressure to 10,000psi. The intensifier 
includes a check valve which locks the 10,000psi into the tool. Reversing the 
pressure and return inputs to the intensifier releases the check valve and 
allows the tool to be stroked back. 

Technical Specifications: 

•  Max. Hydraulic Pressure (Supply):  172bar/2500psi 

•  Recommended Max Flow:  2-8 litres/min 

•  Primary Hydraulic Fluid spec:  ISO 32/22 Hydraulic Oil 

•  Fluid Cleanliness:  10 micron 

•  Hydraulic Connections via:  ISO type A Dual Hot Stab 

Refer to:  

•  NG50-2-324-INT-MA-SR-30-0005 � ROV Tooling � Operation and 
Maintenance Manual 
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ROV Intervention Tooling � 
Linear Valve Override Tool 2in and 5in (LVOT) 

 

 

LVOT Test Fixture 

The test jig consists of two main components, the main (ISO 13628-8) Linear 
push bayonet interface type (A) suitable for loads at the specified maximum 
load of 745kN. The proprietary load cell unit rated to 100 tonne (981kN): 

Note: No attempt should be made to operate the test jig above the 
maximum load stated above. 

Operators should be aware that using the test fixture, with other LVOT 
designs requires particular caution, as any input pressure advised only 
relates to improve specific tooling, all operating figures used should  
be verified against the specific equipments operating procedures and 
instructions as changes in piston bore diameter increases the output loading 
significantly.  

Technical Specifications (Test Fixture) 

•  Interface (Class)  (ISO 13628-8) Linear push interface 

•  Max. Operational Load  745kN/76886kg (169,000 lbf) 

•  Length  164mm/(6.5in) 

•  Width (Diameter) 187mm/(7.4in) 

•  Weight  22kg/(48.5 lb) 

•  Supply Voltage  (220/240VAC) Charging Input 
 (9VDC Rechargeable Battery) 

Refer to: 

•  NG50-2-324-INT-MA-SR-30-0005 � ROV Tooling � Operation and 
Maintenance Manual 



 



 

Drawing Supplementary Information 

 
5.12 

ROV Intervention Tooling � 
Linear Valve Override Tool Test Fixture 

 

 

LVOT Lock Out Tool (5in) 

The 2in LLOT and 5in LLOT are designed to be used on valves fitted with an 
ISO 13628-8 Linear Push Interface Type �A�. The 2in LLT and 5in LLT are 
designed to be operated by the AKPO LVOT (0350-0204)  

The 5in LLT has a maximum stroke of 170.mm (6.72in), and will operate at 
the maximum valve force of 534kN (120,000 lbf) onto a valve stem, when 
used in conjunction with the AKPO LVOT. On the 5in LLOT, the piston may 
be locked out at 4-off distinct linear positions, each step representing a 
further 5mm extension of the piston. The nominal required stroke for the 
LLOT is at the 3rd step up from the fully retracted position. The remaining 
steps allow for manufacturing tolerance variations across different valves. 

5in LVOT Summary Technical Specification: 

•  Valve interface ISO 13628-8 Type A 

•  Overall dimensions  439mm (17.3in) x 356mm (14.0in)  
 x 361mm (14.2in) 

•  Overall weights  46kg (101 lbs) in-air 
 36kg (79 lbs) in-water 

•  Max stroke  170mm (6.69in) ~ 4-off distinct stops 

•  Max valve reaction force 534kN (120,000 lbs) 

Refer to:  

•  NG50-2-324-INT-MA-SR-30-0005 � ROV Tooling � Operation and 
Maintenance Manual 
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ROV Intervention Tooling � 
5in Lock Out Tool 

 

 

LVOT Lock Out Tool (2in) 

The 2in LLOT and 5in LLOT are designed to be used on valves fitted with an 
ISO 13628-8 Linear Push Interface Type �A�. The 2in LLT and 5in LLT are 
designed to be operated by the AKPO LVOT (0350-0204)  

The 2in LLOT has a maximum stroke of 88.5mm (3.5in), and will operate at 
the maximum valve force of 149kN (33,500 lbf) onto a valve stem, when used 
in conjunction with the AKPO LVOT. On the 2in LLOT, the piston may be 
locked out at 3-off distinct linear positions, each step representing a further 
4.5mm extension of the piston. The nominal required stroke for the LLT is at 
the 2nd step up from the fully retracted position. The remaining steps allow 
for manufacturing tolerance variations across different valves. 

2in LVOT Summary Technical Specification: 

•  Valve interface  ISO 13628-8 Type A 

•  Overall dimensions  372.5mm (14.66in) x 356mm (14.0in)  
 x 361mm (14.2in) 

•  Overall weights  42kg (92.4 lbs) in-air 
 33kg (72.6 lbs) in-water 

•  Max stroke  88.5mm (3.5in) ~ 3-off distinct stops 

•  Max valve reaction force  149kN (33,000 lbs) 

Refer to:  

•  NG50-2-324-INT-MA-SR-30-0005 � ROV Tooling � Operation and 
Maintenance Manual 
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5.14 

ROV Intervention Tooling � 
2in Lock Out Tool 

 

 

Limited Torque Fork Tool 

The Torque Limiting Fork Handle Tool is an ROV manipulator 
deployed/operated tool, designed to enable the ROV to interface with a 
Subsea valve, paddle type interface; ISO 13628-8, Figure 13, Type A. 

The tool has four main components. Basically, it consists of a fork shaped 
front piece, which is designed to interface with the Subsea paddle valve 
handle. This is fitted to a T-bar handle which the ROV uses to hold and 
operate it by.  

To prevent over torqueing of the Subsea valves, the T-bar handle is 
connected to the fork front interface via a slipping clutch arrangement.  
If excessive torque is applied through the tool, the torque limiting assembly 
will disengage and rotate freely, preventing the applied torque from 
increasing beyond the pre-set limit. Once the applied torque reduces, the 
assembly will re-engage allowing the tool to continue operating up to its set 
torque limit. 

The ROV must be equipped with suitable manipulators to be able to deploy 
the tool and operate the subsea valves. The manipulator wrist function 
should be capable of producing 50Nm/11.24ft/lb of torque minimum and 
150Nm/33.72ft/lb maximum to the Tool. The Maximum Torque for the 
Subsea valves has been stated as 130Nm, the tool is set up to ensure that 
this value is not exceeded 

Refer to:  

•  NG50-2-324-INT-MA-SR-30-0005 � ROV Tooling � Operation and 
Maintenance Manual 
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ROV Intervention Tooling � 
Torque Limited Fork Tool 

 

 

IDRT Load Out Skid 

Estimated Weight: 

•  Tare Mass � 6000kg 

•  Payload � 5480kg 

•  Gross Mass � 11,480kg 
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5.16 

ROV Intervention Tooling � 
General Assembly �  

Doghouse Running Tool Shipping Skid 
 

 

The following tables show the intervention tools required for all ROV 
intervention tasks. 

Refer to: 

•  NG50-2-300-SPS-LT-AA-30-0334 � ROV Task List 

 

 



MAKE UP DAMAGE Volume Section
LINEAR 3 & 6 6.2&5.3.10

LINEAR 3 & 6 6.2&5.3.10

LINEAR 3 & 6 6.2&5.3.10

LINEAR 3 & 6 6.2&5.3.10

LINEAR 3 & 6 6.2&5.3.10

LINEAR 3 & 6 6.2&5.3.10

LINEAR 3 & 6 6.2&5.3.10

LINEAR 3 & 6 6.2&5.3.10

TORQUE TOOL 100 (136) 365(495) 12 3 & 6 6.2&5.3.10

TORQUE TOOL 100 (136) 365(495) 12 3 & 6 6.2&5.3.10

TORQUE TOOL 100 (136) 365(495) 12 3 & 6 6.2&5.3.10

TORQUE TOOL 100 (136) 365(495) 12 3 & 6 6.2&5.3.10

TORQUE TOOL 100 (136) 365(495) 12 3 & 6 6.2&5.3.10

TORQUE TOOL 100 (136) 365(495) 12 3 & 6 6.2&5.3.10

TORQUE TOOL 100 (136) 365(495) 12 3 & 6 6.2&5.3.10

TORQUE TOOL 100 (136) 365(495) 12 3 & 6 6.2&5.3.10

TORQUE TOOL 100 (136) 365(495) 12 3 & 6 6.2&5.3.10

TORQUE TOOL 260(353) 1035(1403) 29 3 & 6 6.2&5.3.10

MANIPULATOR 24(33) 400(542) 1/4 3 & 6 6.2&5.3.10

MANIPULATOR 24(33) 400(542) 1/4 3 & 6 6.2&5.3.10

MANIPULATOR 24(33) 400(542) 1/4 3 & 6 6.2&5.3.10

MANIPULATOR 24(33) 400(542) 1/4 3 & 6 6.2&5.3.10

MANIPULATOR 24(33) 400(542) 1/4 3 & 6 6.2&5.3.10

MANIPULATOR 24(33) 400(542) 1/4 3 & 6 6.2&5.3.10

MANIPULATOR 24(33) 400(542) 1/4 3 & 6 6.2&5.3.10

MANIPULATOR 24(33) 400(542) 1/4 3 & 6 6.2&5.3.10

MANIPULATOR 24(33) 400(542) 1/4 3 & 6 6.2&5.3.10

MANIPULATOR 24(33) 400(542) 1/4 3 & 6 6.2&5.3.10

MANIPULATOR 24(33) 400(542) 1/4 3 & 6 6.2&5.3.10

TORQUE TOOL 600 (813) 1500 (2033) 10.88 3 & 6 6.2&5.3.10

TORQUE TOOL 260 (353) 575 (780) 7.5 +/-.5 3 6.2

MANIPULATOR 15 (20) 41 (55) 30 3 6.2

MANIPULATOR 15 (20) 41 (55) 30 3 6.2

MANIPULATOR 15 (20) 41 (55) 30 3 6.2

TORQUE TOOL 74 (100) 295 (400) 4.5 3 6.2

TORQUE TOOL 74 (100) 295 (400) 4.5 3 6.2

TORQUE TOOL 74 (100) 295 (400) 4.5 3 6.2

FLOT,TORQUE TOOL 960 (1300)
FLOT,TORQUE TOOL 480 (650)
FLOT,TORQUE TOOL

FLOT,TORQUE TOOL 1365 (1850)

MANIPULATOR 6 5.3.10

MANIPULATOR 6 5.3.2

MANIPULATOR
+ HOT STAB

MANIPULATOR 6 5.3.14

MANIPULATOR 6 5.3.14

MANIPULATOR 6 5.3.16

MANIPULATOR 6 5.3.17

MANIPULATOR

MANIPULATOR
MANIPULATOR
MANIPULATOR
MANIPULATOR
MANIPULATOR 6 5.3.7

CLASS 4 SQ. DRIVE BUCKET

480 (650) -1106 (1500) IN PREDETERMINED STEPS
9.75 6 5.3.10 5,7

MATE
HFL STABPLATES

DEMATE MQC1
MQC2

TO ACTIVATE SHEAR PIN

32,33,34

25 (110)

CHOKE INSERT REMOVAL INSERT REMOVAL CIRT 36,37

SAND DETECTOR REPLACEMENT

TREE CONTROL MODULE
MATE : 27 (120)
DE-MATE: 25 (111)

CHC PRESSURE CAP REMOVAL

MANIPULATOR / 
TORQUE    TOOL /       

HOT STAB
CLASS 4 SQ. DRIVE BUCKET / 

SINGLE PORT HOT STAB

45,46.47

MANIPULATOR ARM

CHC DEBRIS COVER

5.3.15 7,24, MANIPULATOR ARM

MANIPULATOR ARM

MATE : 35 (156) 
DE-MATE: 35-55(156-245)

7
7
7
7

CLASS 4 SQ. DRIVE BUCKET

MIV1
MIV2

7
7
7
7

11,38
11,38
11,38

11,38
11,38
11,38
11,38

Rig Book 
SD-018262-03 & 06

ROV TOOLING
NG50-2-324-INT-SP-SR-30-0003

X-219400-09-10.  PageNo.

11,38

FUNCTION ROV OPERATION

ANNULUS SWAB VALVE - 2"
ANNULUS WING VALVE - 2"
CROSS OVER VALVE - 2"

PRODUCTION MASTER VALVE - 5"

PRODUCTION WING VALVE - 5"

METHANOL INJECTION VALVE B - 2"

PMV
PSV
PWV
AMV
ASV
AWV
XOV

ANNULUS MASTER VALVE - 2"

PRODUCTION SWAB VALVE - 5"

LINEAR FORCE

CLASS 4 SQ. DRIVE BUCKET
CLASS 4 SQ. DRIVE BUCKET

CLASS 4 SQ. DRIVE BUCKET

TYPE A
TYPE A 33500 (149008)

33500 (149008)

TYPE A

TYPE A

MAX.OPERATING

GT

CLASS 4 SQ. DRIVE BUCKET
CLASS 4 SQ. DRIVE BUCKET
CLASS 4 SQ. DRIVE BUCKET
CLASS 4 SQ. DRIVE BUCKET

250 (339)
250 (339)

CLASS 4 SQ. DRIVE BUCKET

TYPE A

No. OF 
TURNS

F/S CLOSE GATE VALVE 120000 (53376)

F/S CLOSE GATE VALVE

LBF (N)

120000 (53376)
120000 (53376)
33500 (149008)
33500 (149008)
33500 (149008)

TYPE A
TYPE A
TYPE A

F/S CLOSE GATE VALVE
F/S CLOSE GATE VALVE
F/S CLOSE GATE VALVE

F/S CLOSE GATE VALVE

F/S CLOSE GATE VALVE

F/S CLOSE GATE VALVE
F/S CLOSE GATE VALVE
F/S CLOSE GATE VALVE

CIVA
CIVB
CIVC
CIVD

TREE ISOLATION VALVE

F/S CLOSE GATE VALVEMIVB

ANTI-ASPHALTINE INJECTION VALVE
CORROSION/SI INJECTION VALVE

F/S CLOSE GATE VALVE

MIVA F/S CLOSE GATE VALVE
F/S OPEN GATE VALVE

GASKET TEST

SPARE CHEMICAL INJECTION VALVE
WAX INHIBITOR/DEMULSIFIER INJECTION VALVE

TIV

METHANOL ISOLATION VALVE A
METHANOL ISOLATION VALVE 1
METHANOL ISOLATION VALVE 2
METHANOL ISOLATION VALVE 3
SERVICE LINE VALVE

SURFACE CONTROLLED SUSEA SAFETY VALVE
TREE CAP TEST
TREE CAP VENT
TUBING HANGER ANNULUS ACCESS CLOSE

INTELLIGENT WELL COMPLETION 1
INTELLIGENT WELL COMPLETION 2
INTELLIGENT WELL COMPLETION RETURN
PRODUCTION CHOKE VENT VALVE 1
PRODUCTION CHOKE VENT VALVE 2

SCSSV
TCT
TCV

THAAC
THAAO

MIV3
SLV

IWC1
IWC2
IWCR

N.C. MANUAL GATE VALVE
N.O. MANUAL GATE VALVE

LOW TORQUE PADDLE
LOW TORQUE PADDLE
LOW TORQUE PADDLE

F/S OPEN GATE VALVE
F/S OPEN GATE VALVE

N.O. MANUAL GATE VALVE
LOW TORQUE PADDLE
LOW TORQUE PADDLE

N.O. MANUAL GATE VALVE

250 (339)
250 (339)
250 (339)
250 (339)

CLASS 4 SQ. DRIVE BUCKET

250 (339)
250 (339)
250 (339)

250 (339)

N.C. MANUAL GATE VALVE

250 (339)
250 (339)
250 (339)

N.C. MANUAL GATE VALVE

F/S CLOSE GATE VALVE
F/S OPEN GATE VALVE CLASS 4 SQ. DRIVE BUCKET 690 (936)

250 (339)
250 (339)

250 (339)
250 (339)

LOW TORQUE PADDLE
LOW TORQUE PADDLE

250 (339)

250 (339)
LOW TORQUE PADDLE

N.O. MANUAL GATE VALVE
N.C. MANUAL GATE VALVE
N.C. MANUAL GATE VALVE LOW TORQUE PADDLE

LOW TORQUE PADDLEN.C. MANUAL GATE VALVE
LOW TORQUE PADDLEN.C. MANUAL GATE VALVE

PRODUCTION CHOKE OVERRIDE CHOKE OPEN/CLOSE CLASS 4 SQ. DRIVE BUCKET

INSTALL/REMOVE TREE CAP

TUBING HANGER ANNULUS ACCESS OPEN

900 (1220)

290 ( 393)

CLASS 4 SQ. DRIVE BUCKET

250 (339)

LOW TORQUE PADDLETHROTTLE VALVE ADJUSTMENT

THROTTLE VALVE CHANGE OUT

CCVD THROTTLE VALVE CHANGE OUT
CHEMICAL CONTROL VALVE C
CHEMICAL CONTROL VALVE D

CHEMICAL CONTROL VALVE A

ROTARY TORQUE LB.FT.(Nm)

CLASS 4 SQ. DRIVE BUCKET

37 (50)
37 (50)
37 (50)

148 (200)
148 (200)
148 (200)

CLASS 4 SQ. DRIVE BUCKET
CLASS 4 SQ. DRIVE BUCKET

VALVE TYPE
INTERFACE 
ISO 13628.8

CCVC THROTTLE VALVE CHANGE OUT

LOW TORQUE PADDLE
CCVD THROTTLE VALVE ADJUSTMENT LOW TORQUE PADDLE

THROTTLE VALVE ADJUSTMENT

CCVA

COVER GRATING LOCKING MECHANISM

EMERGENCY DISCONNECT

IDENTIFICATION

PVV1

CCVA
CCVCCHEMICAL CONTROL VALVE C

CHEMICAL CONTROL VALVE D

PVV2

CHEMICAL CONTROL VALVE A

176 DEG. 
ROTATION

LOW TORQUE 
PADDLE/MANIPULATOR

20 (27) 200 (271) 400 (542)

INSTALL/REMOVE CHOKE COVER

ROV ACCESSIBILITY
NG50-2-300-SPS-RP-SC-30-0363

X-285883-01.   PageNo.

11,12,13,14,15
11,12,13,14,15
11,12,13,14,15

CLASS 4 SQ. DRIVE BUCKET
52,53

11,12,13,14,15
11,12,13,14,15
11,12,13,14,15
11,12,13,14,15
11,12,13,14,15

37,MANIPULATOR

7
7

37,MANIPULATOR
37,MANIPULATOR

16
16
16

37,MANIPULATOR
37,MANIPULATOR
37,MANIPULATOR
37,MANIPULATOR

16
16
16
16

42,43,44

37,MANIPULATOR
37,MANIPULATOR
37,MANIPULATOR
37,MANIPULATOR

16
16

17,18,19,20

16
16

7 35,36

7

5,7,     MANIPULATOR ARM

24,25,26MANIPULATOR ARM

17,18,19,20
17,18,19,20
17,18,19,20
17,18,19,20
17,18,19,20

5.3.146

ROV HOOK + WIRELINE

CLASS 4 SQ. DRIVE BUCKET

MANIPULATOR ARM

MANIPULATOR ARM

21,22,23

MANIPULATOR ARM

MANIPULATOR ARM 27,28,29

48,49,50,516

5,7,     MANIPULATOR ARM
T.H. ANNULUS ACCESS CLOSE/OPEN HS3 THAAC/THAAO DUAL PORT HOT STAB

30,31

50/80 (67/108)

HS2 GRV SINGLE PORT HOT STAB MATE : 35 (156)
DE-MATE: 35-55(156-245)

TREE CAP VENT / TEST HS1 TCV/TCT SINGLE PORT HOT STAB

55

PRODUCTION CHOKE VALVES HS4 PCV SINGLE PORT HOT STAB

HOT STAB FUNCTIONS

GASKET RELEASE VALVE

EFL CONNECTORS
FM1,FM2,        

P/C A, P/C B

INSTALL/REMOVE RE-ENTRY HUB COVER ROV HOOK + WIRELINE

MATE : 27 (120)
DE-MATE: 25 (111)

INSTALL/REMOVE CHC FLUID RETAINING CAP

53

SWIMS ARM EFL MANIPULATOR ARM 112

MATE : 27 (120)
DE-MATE: 25 (111)

65,66,67THEOCT MANIPULATOR  



 

Drawing Supplementary Information 

 
5.17 

ROV Intervention Tooling � 
Production Trees 

(Page 1 of 7) 
 

 

 

 



MAKE UP DAMAGE Volume Section
LINEAR 3 & 6 6.2 & 5.3.10
LINEAR 3 & 6 6.2 & 5.3.10
LINEAR 3 & 6 6.2 & 5.3.10
LINEAR 3 & 6 6.2 & 5.3.10
LINEAR 3 & 6 6.2 & 5.3.10
LINEAR 3 & 6 6.2 & 5.3.10
LINEAR 3 & 6 6.2 & 5.3.10

TORQUE TOOL 100 (136) 365(495) 12 3 & 6 6.2 & 5.3.10
TORQUE TOOL 100 (136) 365(495) 12 3 & 6 6.2 & 5.3.10
TORQUE TOOL 260(353) 1035(1403) 29 3 & 6 6.2 & 5.3.10

MANIPULATOR 24(33) 400(542) 1/4 3 & 6 6.2 & 5.3.10
MANIPULATOR 24(33) 400(542) 1/4 3 & 6 6.2 & 5.3.10
MANIPULATOR 24(33) 400(542) 1/4 3 & 6 6.2 & 5.3.10
MANIPULATOR 24(33) 400(542) 1/4 3 & 6 6.2 & 5.3.10
MANIPULATOR 24(33) 400(542) 1/4 3 & 6 6.2 & 5.3.10
MANIPULATOR 24(33) 400(542) 1/4 3 & 6 6.2 & 5.3.10
MANIPULATOR 24(33) 400(542) 1/4 3 & 6 6.2 & 5.3.10
MANIPULATOR 24(33) 400(542) 1/4 3 & 6 6.2 & 5.3.10
MANIPULATOR 24(33) 400(542) 1/4 3 & 6 6.2 & 5.3.10
MANIPULATOR 24(33) 400(542) 1/4 3 & 6 6.2 & 5.3.10
MANIPULATOR 24(33) 400(542) 1/4 3 & 6 6.2 & 5.3.10

TORQUE TOOL 600 (813) 1500 (2033) 10.88 3 & 6 6.2 & 5.3.10

TORQUE TOOL 260 (353) 575 (780) 7.5 +/-.5 3 6.2

FLOT,TORQUE TOOL 960 (1300)
FLOT,TORQUE TOOL 480 (650)
FLOT,TORQUE TOOL

FLOT,TORQUE TOOL 1365 (1850)

MANIPULATOR 6 5.3.10

MANIPULATOR 6 5.3.2

MANIPULATOR
+ HOT STAB

MANIPULATOR 6 5.3.14
MANIPULATOR 6 5.3.14
MANIPULATOR 6 5.3.16
MANIPULATOR 6 5.3.17

MANIPULATOR
MANIPULATOR
MANIPULATOR
MANIPULATOR
MANIPULATOR 6 5.3.7

HFL STABPLATES
MATE

DEMATE
EMERGENCY DISCONNECT

MQC1

TO ACTIVATE SHEAR PIN

PRODUCTION CHOKE VALVES HS4 PCV SINGLE PORT HOT STAB

55GASKET RELEASE VALVE HS2 GRV SINGLE PORT HOT STAB
T.H. ANNULUS ACCESS CLOSE/OPEN HS3 THAAC/THAAO DUAL PORT HOT STAB

7,24, MANIPULATOR ARM 48,49,50,51

HOT STAB FUNCTIONS

TREE CAP VENT / TEST HS1 TCV/TCT SINGLE PORT HOT STAB
MATE : 35 (156)
DE-MATE: 35-55(156-245)

5,7,     MANIPULATOR ARM

50/80 (67/108) 6 5.3.15CHC PRESSURE CAP REMOVAL
CLASS 4 SQ. DRIVE BUCKET / 

SINGLE PORT HOT STAB

MANIPULATOR / 
TORQUE    TOOL /      

HOT STAB

MATE : 35 (156)
DE-MATE: 35-55(156-245)

MANIPULATOR ARM

INSERT REMOVAL CIRT

30,31
MANIPULATOR ARM 45,46.47

CHC DEBRIS COVER
INSTALL/REMOVE CHC FLUID RETAINING CAP 25 (110)

27,28,29

TREE CONTROL MODULE

INSTALL/REMOVE CHOKE COVER ROV HOOK + WIRELINE MANIPULATOR ARM

INSTALL/REMOVE RE-ENTRY HUB COVER ROV HOOK + WIRELINE MANIPULATOR ARM

SINGLE PORT HOT STAB
MATE : 35 (156)
DE-MATE: 35-55(156-245)

MANIPULATOR ARM 53

MANIPULATOR ARM 112

32,33,34

SWIMS ARM EFL
MATE : 27 (120)
DE-MATE: 25 (111)

EFL CONNECTORS
FM1,FM2,        

P/C A, P/C B
MATE : 27 (120)
DE-MATE: 25 (111)

CLASS 4 SQ. DRIVE BUCKET

5.3.10 5,7 52,53

CLASS 4 SQ. DRIVE BUCKET
CLASS 4 SQ. DRIVE BUCKET

480 (650) -1106 (1500) IN PREDETERMINED STEPS

176 DEG. 
ROTATION

6 5.3.14 MANIPULATOR ARM 24,25,26

CLASS 4 SQ. DRIVE BUCKET
9.75 6

COVER GRATING LOCKING MECHANISM
LOW TORQUE 

PADDLE/MANIPULATOR
20 (27) 200 (271) 400 (542)

CHOKE INSERT REMOVAL 36,37
G.I. CHOKE OVERRIDE CHOKE OPEN/CLOSE CLASS 4 SQ. DRIVE BUCKET 290 ( 393) 7 35,36,37

16

INSTALL/REMOVE TREE CAP CLASS 4 SQ. DRIVE BUCKET 900 (1220) 7 42,43,44

TUBING HANGER ANNULUS ACCESS OPEN THAAO N.C. MANUAL GATE VALVE LOW TORQUE PADDLE 250 (339) 37,MANIPULATOR

16

TUBING HANGER ANNULUS ACCESS CLOSE THAAC N.C. MANUAL GATE VALVE LOW TORQUE PADDLE 250 (339) 37,MANIPULATOR 16
TREE CAP VENT TCV N.C. MANUAL GATE VALVE LOW TORQUE PADDLE 250 (339) 37,MANIPULATOR

16

TREE CAP TEST TCT N.C. MANUAL GATE VALVE LOW TORQUE PADDLE 250 (339) 37,MANIPULATOR 16
SURFACE CONTROLLED SUSEA SAFETY VALVE SCSSV N.O. MANUAL GATE VALVE LOW TORQUE PADDLE 250 (339) 37,MANIPULATOR

16

INJECTION CHOKE VENT VALVE 2 IVV2 N.C. MANUAL GATE VALVE LOW TORQUE PADDLE 250 (339) 37,MANIPULATOR 16
INJECTION CHOKE VENT VALVE 1 IVV1 N.C. MANUAL GATE VALVE LOW TORQUE PADDLE 250 (339) 37,MANIPULATOR

16

INTELLIGENT WELL COMPLETION RETURN IWCR N.O. MANUAL GATE VALVE LOW TORQUE PADDLE 250 (339) 37,MANIPULATOR 16
INTELLIGENT WELL COMPLETION 2 IWC2 N.O. MANUAL GATE VALVE LOW TORQUE PADDLE 250 (339) 37,MANIPULATOR

37,MANIPULATOR 16

INTELLIGENT WELL COMPLETION 1 IWC1 N.O. MANUAL GATE VALVE LOW TORQUE PADDLE 250 (339) 37,MANIPULATOR 16
GASKET TEST GT N.C. MANUAL GATE VALVE LOW TORQUE PADDLE 250 (339)

TREE ISOLATION VALVE TIV F/S OPEN GATE VALVE CLASS 4 SQ. DRIVE BUCKET 690 (936) 7
SERVICE LINE VALVE SLV F/S CLOSE GATE VALVE CLASS 4 SQ. DRIVE BUCKET 250 (339) 7
CHEMICAL INJECTION VALVE CIV F/S CLOSE GATE VALVE CLASS 4 SQ. DRIVE BUCKET 250 (339) 7

11,12,13,14,15
ANNULUS SWAB VALVE - 2" ASV

11,12,13,14,15CROSS OVER VALVE - 2" XOV F/S CLOSE GATE VALVE TYPE A 33500 (149008) 11,38
ANNULUS WING VALVE - 2" AWV F/S CLOSE GATE VALVE TYPE A 33500 (149008) 11,38

ANNULUS MASTER VALVE - 2" AMV F/S CLOSE GATE VALVE TYPE A 33500 (149008)
11,12,13,14,15

11,38

F/S CLOSE GATE VALVE TYPE A 33500 (149008) 11,38

11,12,13,14,15
11,12,13,14,15

INJECTION MASTER VALVE - 5" IMV

11,38 11,12,13,14,15
INJECTION WING VALVE - 5" IWV F/S CLOSE GATE VALVE TYPE A 120000 (53376)
INJECTION SWAB VALVE - 5" ISV F/S CLOSE GATE VALVE TYPE A 120000 (53376) 11,38

F/S CLOSE GATE VALVE TYPE A 120000 (53376) 11,38

LINEAR FORCE ROTARY TORQUE LB.FT.(Nm) No. OF 
TURNS

Rig Book 
SD-018262-03&06

MANIPULATOR

ROV ACCESSIBILITY
NG50-2-300-SPS-RP-SC-30-0363

LBF (N) MAX.OPERATING X-219400-09-10.  PageNo. X-285883-01.   PageNo.

ROV TOOLING
NG50-2-324-INT-SP-SR-30-0003

11,12,13,14,15

65,66,67

FUNCTION IDENTIFICATION VALVE TYPE
INTERFACE 
ISO 13628.8

ROV OPERATION

THEOCT  



 

Drawing Supplementary Information 

 
5.17 

ROV Intervention Tooling � 
Gas Injection Tree  

(Page 2 of 7) 
 

 

 

 

 

 



MAKE UP DAMAGE Vol. Section

LINEAR 3 & 6 6.2 & 5.3.10
LINEAR 3 & 6 6.2 & 5.3.10
LINEAR 3 & 6 6.2 & 5.3.10
LINEAR 3 & 6 6.2 & 5.3.10
LINEAR 3 & 6 6.2 & 5.3.10
LINEAR 3 & 6 6.2 & 5.3.10
LINEAR 3 & 6 6.2 & 5.3.10

TORQUE TOOL 100 (136) 365(495) 12 3 & 6 6.2 & 5.3.10
TORQUE TOOL 100 (136) 365(495) 12 3 & 6 6.2 & 5.3.10
TORQUE TOOL 260(353) 1035(1403) 29 3 & 6 6.2 & 5.3.10

MANIPULATOR 24(33) 400(542) 1/4 3 & 6 6.2 & 5.3.10
MANIPULATOR 24(33) 400(542) 1/4 3 & 6 6.2 & 5.3.10
MANIPULATOR 24(33) 400(542) 1/4 3 & 6 6.2 & 5.3.10
MANIPULATOR 24(33) 400(542) 1/4 3 & 6 6.2 & 5.3.10
MANIPULATOR 24(33) 400(542) 1/4 3 & 6 6.2 & 5.3.10
MANIPULATOR 24(33) 400(542) 1/4 3 & 6 6.2 & 5.3.10
MANIPULATOR 24(33) 400(542) 1/4 3 & 6 6.2 & 5.3.10
MANIPULATOR 24(33) 400(542) 1/4 3 & 6 6.2 & 5.3.10

TORQUE TOOL 600 (813) 1500 (2033) 10.88 3 & 6 6.2 & 5.3.10

TORQUE TOOL 350 (475) 575 (780) 8.5 3 6.2 
TORQUE TOOL 1250 (1695) 2200 (2983) 42 3 6.2

FLOT,TORQUE TOOL 960 (1300)
FLOT,TORQUE TOOL 480 (650)

FLOT,TORQUE TOOL

FLOT,TORQUE TOOL 1365 (1850)

MANIPULATOR 6 5.3.10

MANIPULATOR
+ HOT STAB

MANIPULATOR 6 5.3.2

FLOT,TORQUE TOOL 960 (1300) 1585 (2150) 9.75 6 5.3.10

MANIPULATOR 6 5.3.14
MANIPULATOR 6 5.3.16
MANIPULATOR 6 5.3.17

MANIPULATOR
MANIPULATOR
MANIPULATOR
MANIPULATOR
MANIPULATOR 6 5.3.7

480 (650) -1106 (1500) IN PREDETERMINED 
STEPS

9.75 6 5.3.10

HFL STABPLATES
MATE

DEMATE

EMERGENCY DISCONNECT
MQC1

CLASS 4 SQ. DRIVE BUCKET
CLASS 4 SQ. DRIVE BUCKET

INSERT REMOVAL MPRT

MANIPULATOR ARM

PRODUCTION CHOKE VALVES HS4 PCV SINGLE PORT HOT STAB

GRV SINGLE PORT HOT STAB
T.H. ANNULUS ACCESS CLOSE/OPEN HS3

40,41

5,7,     MANIPULATOR ARM 553,6

6

MANIPULATOR ARM

HOT STAB FUNCTIONS

TREE CAP VENT / TEST HS1 TCV/TCT SINGLE PORT HOT STAB
MATE : 35 (156)  
DE-MATE: 35-55(156-245)THAAC/THAAO DUAL PORT HOT STAB

GASKET RELEASE VALVE HS2

5.3.14

5,7

900 (1220)

690 (936)

45,46.47
MANIPULATOR ARMCHC DEBRIS COVER

27,28,29MANIPULATOR ARM

38,39

112

INSTALL/REMOVE RE-ENTRY HUB INSULATION COVER ROV HOOK + WIRELINE

7
7

MANIPULATOR ARM

24,25,26

38,39

52,53

16
16

7

37,MANIPULATOR

37,MANIPULATOR

42,43,44

16
16
16
16

37,MANIPULATOR

37,MANIPULATOR

16
16

11,12,13,14,15

11,12,13,14,15
11,12,13,14,15
11,12,13,14,15
11,12,13,14,15

ROV ACCESSIBILITY
NG5-2-324-INT-SP-SR-30-0003

X-285883-01. PageNo.

11,12,13,14,15
11,12,13,14,15

TREE CAP VENT TCV 250 (339)
250 (339)

250 (339)

250 (339)

TREE CAP TEST TCT N.C. MANUAL GATE VALVE LOW TORQUE PADDLE

250 (339)

20 (27) 200 (271)

350 (475)

250 (339)
250 (339)

250 (339)

ROV OPERATORIDENTIFICATION VALVE TYPE
INTERFACE
ISO 13628.8

GASKET TEST
N.C. MANUAL GATE VALVE

No. OF 
TURNSLBF (N) MAX.OPERATING

LINEAR FORCE
FUNCTION

ROTARY TORQUE LB.FT.(Nm)

TYPE A

CLASS 4 SQ. DRIVE BUCKET

F/S CLOSE GATE VALVE

GT N.C. MANUAL GATE VALVE

TIV F/S OPEN GATE VALVE
SLV

120000 (53376)
120000 (53376)

33500 (149008)
33500 (149008)

120000 (53376)

250 (339)

33500 (149008)

250 (339)

LOW TORQUE PADDLE
LOW TORQUE PADDLE

LOW TORQUE PADDLE

LOW TORQUE PADDLE

TREE ISOLATION VALVE

F/S CLOSE GATE VALVE
ANNULUS WING VALVE - 2"

AMV

33500 (149008)
TYPE A
TYPE A

TYPE A

CLASS 4 SQ. DRIVE BUCKET

TYPE A
INJECTION SWAB VALVE - 5" ISV F/S CLOSE GATE VALVE TYPE A

ANNULUS SWAB VALVE - 2" ASV F/S CLOSE GATE VALVE

INJECTION MASTER VALVE - 5" IMV

N.C. MANUAL GATE VALVE

CHEMICAL INJECTION VALVE CIV F/S CLOSE GATE VALVE

CROSS OVER VALVE - 2" XOV

INJECTION CHOKE VENT VALVE 1 IVV1 N.C. MANUAL GATE VALVE
INJECTION CHOKE SEALS TEST VALVE ITV

F/S CLOSE GATE VALVE

INJECTION WING VALVE - 5" IWV F/S CLOSE GATE VALVE
ANNULUS MASTER VALVE - 2"

AWV F/S CLOSE GATE VALVE

TUBING HANGER ANNULUS ACCESS OPEN THAAO N.C. MANUAL GATE VALVE LOW TORQUE PADDLE
TUBING HANGER ANNULUS ACCESS CLOSE

SERVICE LINE VALVE

THAAC N.C. MANUAL GATE VALVE

INJECTION CHOKE VENT VALVE 2 IVV2

INSTALL/REMOVE TREE CAP CLASS 4 SQ.DRIVE BUCKET

TYPE A

CLASS 4 SQ. DRIVE BUCKET

LOW TORQUE PADDLE

N.C. MANUAL GATE VALVE LOW TORQUE PADDLE

F/S CLOSE GATE VALVE

MATE : 27 (120)
DE-MATE: 25 (111)

CHOKE OPEN/CLOSE CLASS 4 SQ. DRIVE BUCKET

MATE : 27 (120)
DE-MATE: 25 (111)

STAB PLATE 1 MQC1

400 (542) 176 DEG. 
ROTATION

WATER INJ. CHOKE LOCKDOWN CLAMP CHOKE RELEASE CLAMP CLASS 4 SQ. DRIVE BUCKET 1500 (2034)
CHOKE INSERT REMOVAL

FLOT TOOL INC. CLASS 4 SQ. DRIVE BUCKET

LOW TORQUE 
PADDLE/MANIPULATOR

WATER INJ. CHOKE OVERRIDE

SWIMS ARM EFL

COVER GRATING LOCKING MECHANISMS

FM1,FM2,        
P/C A, P/C B

Rig Book Ref.
SD-018262-03 & 06

ROV TOOLING 
NG5-2-324-INT-SP-SR-30-0003

X-219400-09-10. PageNo.

11,38
11,38
11,38

11,38

11,38
11,38
11,38

7
7
7

37,MANIPULATOR

37,MANIPULATOR

37,MANIPULATOR
37,MANIPULATOR

CHC PRESSURE CAP REMOVAL
MANIPULATOR / 

TORQUE    TOOL /      
HOT STAB

CLASS 4 SQ. DRIVE BUCKET / 
SINGLE PORT HOT STAB

48,49,50,51
50/80 

(67/108)
MATE : 35 (156) 
DE-MATE: 35-55(156-245)

INSTALL/REMOVE CHC FLUID RETAINING CAP

6 5.3.15

65,66,67THEOCT MANIPULATOR

7,24, MANIPULATOR ARM

1365 (1850)

53

TREE CONTROL MODULE
MATE : 35 (156)
DE-MATE: 35-55(156-245)

32,33,34

EFL CONNECTORS

TO ACTIVATE SHEAR PIN CLASS 4 SQ. DRIVE BUCKET

5,7 52,53CLASS 4 SQ. DRIVE BUCKET
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Water Injection Trees  
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MAKE UP DAMAGE SD-018262-01 Section

MANIPULATOR
8.10

960 (1300)

480 (650)

1365 (1850)

MANIPULATOR 8.11

MANIPULATOR

MANIPULATOR 20 (27) 120 (163) 0.25 8.11

MANIPULATOR

MANIPULATOR

MANIPULATOR

MANIPULATOR

MANIPULATOR

MANIPULATOR

MANIPULATOR

480 (650) -1106 (1500) IN PREDETERMINED STEPS
8.11 5,7 62

HFL STABPLATES

MATE

DEMATE

EMERGENCY DISCONNECT
CLASS 4 SQ. DRIVE BUCKET

LINEAR FORCE
ROTARY TORQUE LB.FT.(Nm)

TORQUE TOOL/FLOT

VALVE TYPE INTERFACE ROV OPERATOR
No. OF 
TURNS

CORROSION CAP INSTALLATION/REMOVAL

CORROSION CAP CORROSION INHIBITOR SINGLE PORT HOT STAB

TO ACTIVATE SHEAR PIN

FUNCTION

120 (163)20 (27)

(LBF) (N) MAX.OPERATING

EFL PARKING/TRANSFER

GRAB HANDLE & WIRELINE

MANIPULATOR

IDENTIFICATION

MANIPULATOR
MATE : 27 (120)
DE-MATE: 25 (111)

0.25

63,64

Rig Book Ref.
NG50-2-300-XTR-PR-AB-30-0255

ROV TOOLING 
NG50-2-324-INT-SP-SR-30-0003

ROV ACCESSIBILITY 
NG50-2-300-SPS-RP-SC-30-0363

X-219400-09-10. Page No. X-285883-01. Page No.

58,59

MANIPULATOR,  24

MANIPULATOR,  HOT 
STAB

25

31ISO 13628.8 DOCKING PORT

60,618.10

68,69

GUIDEBASE ALIGNMENT

WELLHEAD GASKET CLEANING/ REPLACEMENT MANIPULATOR

20 (27)TELEMETRY 
DOCKING FRAME

HFL COVER PLATE REMOVAL GRAB HANDLE 44 (196) - 110 (490)

18.3/4" HOUSING RUNNING TOOL BALL VALVE PADDLE 20 (27)

TREE SPECIAL TOOLING

GASKET CLEANING TOOL - 18.3/4"/13.5/8" RING TYPE ROV HANDLE

GASKET CLEANING TOOL - 5.1/8" ROV HANDLE-ISO13628-8

GASKET CLEANING TOOL - 2.1/16" RING TYPE ROV HANDLE

GASKET CHANGEOUT TOOL - 18.3/4"/13.5/8" TYPE 'A' DUAL PORT HOTSTAB

GASKET CHANGEOUT TOOL - 5.1/8"/2.1/16" TYPE 'A' DUAL PORT HOTSTAB

GASKET LOCKOUT TOOL -18.3/4" SINGLE PORT HOTSTAB

METHANOL SKID SINGLE PORT HOTSTAB
 



 

Drawing Supplementary Information 

 
5.17 

ROV Intervention Tooling � 
Tree Guide Base (TGB)  

(Page 4 of 7) 
 

 

 



MAKE UP DAMAGE Fig.No. Page No.

TORQUE TOOL 35 (47) 200 (271) 12.3

TORQUE TOOL 260 (353) 1035 (1404) 29

TORQUE TOOL 380 (515) 1050 (1424) 20

TORQUE TOOL 100 (136) 400 (543) 66

TORQUE TOOL 75 (102) 1035 (1404) 29

TORQUE TOOL 90 (122) 350 (475) 10.5

TORQUE TOOL 150 (203) 350 (475) 12.3

TORQUE TOOL 150 (203) 600 (814) 24

TORQUE TOOL 1000 (1356) 2250 (3050) 55

TORQUE TOOL 90 (122) 365 (495) 10.5

MANIPULATOR 25 (34) 200 (271)

HOT STAB

TORQUE TOOL 960 (1300)

TORQUE TOOL 480 (650)

TORQUE TOOL

TORQUE TOOL 1365 (1850)

MANIPULATOR

TORQUE TOOL 960 (1300) 9.75

TORQUE TOOL 480 (650) 9.75

TORQUE TOOL 9.75

TORQUE TOOL 1365 (1850) 9.75

MANIPULATOR

MANIPULATOR

TORQUE TOOL 500 (678)

100 (136) 5

TORQUE TOOL 106 (144) 10

MANIPULATOR

DOCKING FRAME

MANIPULATOR

MANIPULATOR 100 (136)

MANIPULATOR

TORQUE TOOL
/MANIPULATOR 50/80 (67/108) 33/34

TORQUE TOOL
/MANIPULATOR 100/150 (136/204) 9 to 10

TORQUE TOOL
/MANIPULATOR 100/150 (136/204) 9 to 10

TORQUE TOOL
/MANIPULATOR 100/150 (136/204) 10 to 11

TORQUE TOOL
/MANIPULATOR 100/150 (136/204) 10 to 11

MANIPULATOR

MANIPULATOR

MANIPULATOR

MANIPULATOR

MANIPULATOR

MANIPULATOR

MANIPULATOR

MATE : 27 (120)
DE-MATE: 25 (111)

PROD. MANIFOLD
CLASS 4 SQ.DRIVE BUCKET
/HOTSTAB (TYPE A ONLY)

10" GI MANIFOLD
CLASS 4 SQ.DRIVE BUCKET
/HOTSTAB (TYPE A ONLY)

CHC FLOODING CAPS

12"

60-71 INCL.

7,24 35,36,37

52,53 60-71 INCL.

35,36,37

37,38,39,40

60-71 INCL.

72,73,74,75

HDU GUIDEPOST INSERTION/REMOVAL PROD/G.I. MANIFOLDS ROV GRAB HANDLE 80,81,82

7

54,55

56,57,58 60-71 INCL.

SAM REMOVAL/INSTALLATION PRO. MANIFOLDS MPRT 60-71 INCL.58,59

MCM DEBRIS COVERS PRO. MANIFOLDS ROV GRAB HANDLE

SAM DEBRIS COVERS PRO. MANIFOLDS ROV GRAB HANDLE

60-71 INCL.

PRO. MANIFOLDS MPRT

20,21

35,36,37

35,36,37

SCM EFL
P/C A
P/C B

PRO. MANIFOLDS
MATE : 27 (120)
DE-MATE: 25 (111)

MPFM CANISTER REMOVAL PRO. MANIFOLDS

MCM REMOVAL/INSTALLATION

50,51,52 60-71 INCL.

MPFM EFL

PE-A1,PE-A2
PE-B1,PE-B2
PE-C1,PE-C2
PE-D1,PE-D2

PRO. MANIFOLDS 60-68 INCL.

69,70,71

30,31,32,33,34

24,37 38-48 incl.

7,24

ROV GRAB HANDLE

CONTINGENCY CAP (BUTTERFLY VALVE) ROV GRAB HANDLE

PRO. MANIFOLDS

12"

7,24

7,24

BASEFRAME TELEMETRY 31 10,11,12,13

ROV GRAB HANDLE

ISO 13628.8 DOCKING PORT

26

18

198 (90)

SUCTION INLET

7,24 35,36,37

7 14,15

7 22,23,24

7

7

SINGLE PORT HOT STAB

7

CLASS 4 SQ.DRIVE BUCKET

CLASS 4 SQ.DRIVE BUCKET

7 38-48 incl.

48,49,50

7 38-48 incl.

7 38-48 incl.

24,37 38-48 incl.

7 38-48 incl.

7

38-48 incl.

7 38-48 incl.

7 38-48 incl.

7 38-48 incl.

Rig Book Ref. ROV TOOLING 
NG5-2-324-INT-SP-SR-30-0003

ROV ACCESSIBILITY
NG50-2-300-SPS-RP-SC-30-0395

X-219400-09-10. PageNo. X-261884-01. PageNo. (PROD.)

480 (650) -1106 (1500) IN PREDETERMINED STEPS

7

CLASS 4 SQ.DRIVE BUCKET 250 (339)

CLASS 4 SQ.DRIVE BUCKET
/HOTSTAB (TYPE A ONLY)

CLASS 4 SQ.DRIVE BUCKET
/HOTSTAB (TYPE A ONLY)

3/4" METHANOL BALL VALVE
ME-1A TO

ME-3D PROD./GL MANIFOLD LOW TORQUE PADDLE

GUIDE POST LOCKING PINS

50 (68)

HDU VALVES

3/4" GATE VALVE MMV1 TO 6 PRO. MANIFOLDS

ROV GRAB HANDLEBASEFRAME LOCKDOWN PINS

PROD. MANIFOLD

CHC PRESSURE CAPS

6" PROD./GI MANIFOLD
CLASS 4 SQ.DRIVE BUCKET
/HOTSTAB (TYPE A ONLY)

10" GI MANIFOLD

CLASS 4 SQ.DRIVE BUCKET 2000 (2712)

BUTTERFLY VALVE PROD./GI CLASS 4 SQ.DRIVE BUCKET

MANIFOLD RELEASE/RECOVERY SHACKLES

FOUNDATION SUPPORT STRUCTURE

BASEFRAME JACKING SCREWS PROD./GI BASEFRAME

TO ACTIVATE SHEAR PIN PRODUCTION MANIFOLDS

PTREE 
A1,A2,B1,B2

PTREE 
C1,C2,D1,D2

DSUT1,2

EMERGENCY DISCONNECT PRODUCTION MANIFOLDS

HDU & HDU TO MANIFOLD CONNECTORS

MATING PRODUCTION MANIFOLDS CLASS 4 SQ.DRIVE BUCKET

DEMATING PRODUCTION MANIFOLDS CLASS 4 SQ.DRIVE BUCKET

2-1/16" 10K FLS GATE VALVES MGV/GBV PROD./GL/GI MANIFOLD

MANUAL VALVES (ROV) WHERE USED

85 (115)

5-1/8"   5K  FLS GATE VALVE WIV ITA CLASS 4 SQ.DRIVE BUCKET 350 (475)

CLASS 4 SQ.DRIVE BUCKET

5-1/8"  10K  FLS GATE VALVE PIV/GIV PROD./GI MANIFOLD 690 (936)CLASS 4 SQ.DRIVE BUCKET

700 (950)

250 (339)

10"  6.5K FLS  GATE VALVE WHV FLET 200 (271)

8"  10K FLS-R  GATE VALVE GHV GI MANIFOLD CLASS 4 SQ.DRIVE BUCKET

CLASS 4 SQ.DRIVE BUCKET

MGV PROD./GL MANIFOLD CLASS 4 SQ.DRIVE BUCKET 230 (312)

ACTUATED VALVES W/ROV OVERRIDE

1"  10K GATE VALVE HVV PRO. MANIFOLDS CLASS 4 SQ.DRIVE BUCKET

400 (543)

10"  7.2K FLS  GATE VALVE MHV PROD. MANIFOLD 1500 (2030)CLASS 4 SQ.DRIVE BUCKET

ROV OPERATOR LINEAR FORCE ROTARY TORQUE LB.FT.(Nm) No. OF 
TURNS(LBF) MAX.OPERATING

FUNCTION DENTIFICATIO VALVE TYPE INTERFACE

CLASS 4 SQ.DRIVE BUCKET5-1/8"  10K  FLS-R GATE VALVE MPV PROD. MANIFOLD

2-1/16" 10K FLS GATE VALVES

ROV ACCESSIBILITY
NG50-2-300-MAN-TR-SM-30-0429

X-296104-01. PageNo.(G.I.)

41,42,43,44,45,46,47

41,42,43,44,45,46,47

41,42,43,44,45,46,47

72,73,74,75

72,73,74,75

32,33,34,35,36

19,20,21,22,23

13,16

24,25,26

10,11,12,13,29,30

48,49,50

60-71 INCL.

37,38,39,40

37,38,39,40

PRO. MANIFOLDS

16,17 14,15

17

HDU & HDU TO MANIFOLD LTC'S

HDU LOCKING PIN HDU L1/L2

MATING PRODUCTION MANIFOLDS CLASS 4 SQ.DRIVE BUCKET 7 72,73,74,75

7 72,73,74,75DEMATING PRODUCTION MANIFOLDS CLASS 4 SQ.DRIVE BUCKET

7

PRODUCTION MANIFOLDS CLASS 4 SQ.DRIVE BUCKET 480 (650) -1106 (1500) IN PREDETERMINED STEPS 7
72,73,74,75

PUMP INTERFACE PLUG 125 (170)

133 (180)

EMERGENCY DISCONNECT

TO ACTIVATE SHEAR PIN PRODUCTION MANIFOLDS CLASS 4 SQ.DRIVE BUCKET

ROV 'T' GRAB HANDLE

HDU/MANIFOLD EFL
MATE : 27 (120)
DE-MATE: 25 (111)PT
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MAKE UP DAMAGE Volume Section

MANIPULATOR 1/4

MANIPULATOR

MANIPULATOR

TORQUE TOOL 2000 (2722) 68

MANIPULATOR

MANIPULATOR

MANIPULATOR

MANIPULATOR

TORQUE TOOL

MANIPULATOR

TORQUE TOOL

MANIPULATOR

TORQUE TOOL

MANIPULATOR

MANIPULATOR

MANIPULATOR

MANIPULATOR 8-15 (11-20) 5

MANIPULATOR 8-15 (11-20) 5

MANIPULATOR 8-15 (11-20) 5

MANIPULATOR 24 (33) 1/4

MANIPULATOR

MANIPULATOR

TORQUE TOOL
1455 (2000)

TO SHEAR PIN

MANIPULATOR 24 (33) 1/4

MANIPULATOR

MANIPULATOR

DUAL PORT HOT STAB HOT STAB

LOW TORQUE PADDLEVALVES, V1 THRU V8 36 (49)

LOW TORQUE PADDLE

LOW TORQUE PADDLE

ROV 'T' GRAB HANDLE
DUAL PORT HOTSTAB

T' BAR HANDLE

CHC SEAL REPLACEMENT TOOL

T' BAR HANDLE

CHC SEAL RETRIEVAL TOOL

CHC HUB CLEANING TOOL

AL,AU

AC,CC,PC,PX,TL

HS

JUMPER  INSTALLATION / INTERVENTION

CHC RUNNING TOOL

VALVE, 3 WAY BALL 36 (49)

VALVE, DOUBLE 2 WAY TRUNNION

HOT STAB

No. OF 
TURNS

Rig Book 
TBA

ROV TOOLING
NG50-2-324-INT-SP-SR-30-0003

ROV ACCESSIBILITY

LBF (N) MAX.OPERATING X-219400-09-10.  PageNo. X-TBA.   PageNo.
FUNCTION IDENTIFICATION VALVE TYPE

INTERFACE 
ISO 13628.8

ROV OPERATION
LINEAR FORCE

12"

ROTARY TORQUE LB.FT.(Nm)

IDRT

DUAL PORT HOT STAB

VALVES, LOW TORQUE PADDLE 36 (49)

HOT STAB

12"
ROV 'T' GRAB HANDLE
DUAL PORT HOTSTAB

12"

MPRT

10"
ROV 'T' GRAB HANDLE
DUAL PORT HOTSTAB

6"
ROV 'T' GRAB HANDLE
DUAL PORT HOTSTAB

10" DUAL PORT HOT STAB

6" DUAL PORT HOT STAB

SCREW JACK

10"
ROV 'T' GRAB HANDLE
DUAL PORT HOTSTAB

6"
ROV 'T' GRAB HANDLE
DUAL PORT HOTSTAB

CHC TRANSPORTATION CAP

12" ROV GRAB HANDLE

10" ROV GRAB HANDLE

6" ROV GRAB HANDLE

SCREW JACK

CLASS 4 SQ.DRIVE BUCKET CCM

SCREW JACK T' BAR HANDLE

WEAK LINK

CAMERA & LIGHTS

HOT STAB

DIGITRON CONNECTION

DOGHOUSE  TORQUE ADAPTER HIGH TORQUE TOOL

PIGGING LOOP ROV PANEL

JUMPER ROV PANEL

WEAK LINK
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MAKE UP DAMAGE Volume Section

960 (1300)

480 (650)

1365 (1850)

MANIPULATOR

MANIPULATOR

TORQUE TOOL 960 (1300) 1585 (2150) 9.75

MANIPULATOR

960 (1300)

480 (650)

1365 (1850)

MANIPULATOR

960 (1300)

480 (650)

1365 (1850)

MANIPULATOR

MANIPULATOR

TORQUE TOOL 100 (135.6) 400 (542.3) 66

TORQUE TOOL 75 (101.7) 1035 (1403) 295.1/8" 5000 'FLS' MANUAL GATE VALVE CLASS 4 SQ. DRIVE BUCKET 350 (474.5)

CLASS 4 SQ. DRIVE BUCKET 200 (271.1)

FLOWLINE END TERMINATION (FLET)

IN-LINE TEE ASSEMBLY (ITA)

10" 6500 'FLS' MANUAL GATE VALVE

7 8,9,10
DEMATE

EMERGENCY DISCONNECT 480 (650) -1106 (1500) IN PREDETERMINED STEPS

TO ACTIVATE SHEAR PIN

MATE

HDU1
HDU2

5,7 30,31,32
DEMATE

EMERGENCY DISCONNECT 480 (650) -1106 (1500) IN PREDETERMINED STEPS

TO ACTIVATE SHEAR PIN

HFL STABPLATES (INCL.SUTH)

MATE

HDU1
HDU2

CLASS 4 SQ. DRIVE BUCKET FLOT,TORQUE TOOL 9.75

480 (650) -1106 (1500) IN PREDETERMINED STEPS
9.75 5,7 8,9,10

DEMATE

EMERGENCY DISCONNECT

TO ACTIVATE SHEAR PIN

HDU1
HDU2

CLASS 4 SQ. DRIVE BUCKET FLOT,TORQUE TOOL

46

ROV TOOLING
NG50-2-324-INT-SP-SR-30-0003

ROV ACCESSIBILITY
NG50-2-300-SPS-RP-SC-30-0389

LBF (N) MAX.OPERATING X-219400-09-10.  PageNo. X-261883-01.   PageNo.

LINEAR FORCE ROTARY TORQUE LB.FT.(Nm)

MANIPULATOR ARM

Rig Book 
SD-TBAFUNCTION IDENTIFICATION VALVE TYPE

INTERFACE 
ISO 13628.8

ROV OPERATION
No. OF 
TURNS

HFL STABPLATES & LTC'S

MATE

BRIDGE JUMPER GUIDEPOST LOCKDOWN PINS GRAB HANDLE

MANIPULATOR ARM

FOUNDATION BASE

EFL CONNECTORS

BRIDGE JUMPER

11-18 INCL.

1365 (1850) 7

E1 THRU E6
MATE : 27 (120)
DE-MATE: 25 (111)

36BRIDGE JUMPER STAB PLATE CLASS 4 SQ. DRIVE BUCKET

BRIDGE JUMPER DEBRIS COVER GRAB HANDLE 33,35

MANIPULATOR ARM
MATE : 27 (120)
DE-MATE: 25 (111) 11-18 INCL.

ROV SKIDS

CLASS 4 SQ. DRIVE BUCKET FLOT,TORQUE TOOL

46

EFL CONNECTORS
M1,M2,A1,A2,B1,B2,

C1,C2,D1,D2,
E1 THRU E6

DSUT/ISUT LOCKDOWN PINS T' GRAB HANDLE MANIPULATOR ARM

GUIDEPOST LOCKDOWN PINS T' GRAB HANDLE MANIPULATOR ARM

DSUT & ISUT

9.75

37,45

LTC STAB PLATE (INCL.BRIDGE JUMPER POSITION)
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The jumper and spool Cameron Horizontal Connections (CHC) are made by 
the Cameron Horizontal Connection Running Tool (CHCRT) which is guided 
by the ROV.  

A gasket between the two connecting faces ensures the sealing  

The diagram illustrates a Cameron Horizontal Connection Running Tool 
(CHCRT) with the guidance balls positioned, for both pigging loop installation 
and FLET installation. 

Dry Weight 21,000 lbs/(9546kg) 

Submerged Weight 18,269 lbs/(8304kg) 

Refer to: 

•  NG50-2-300-MAN-DW-SM-30-0265 � Assembly Details  
CHC Running Tool 

•  NG50-2-300-MAN-DW-SM-30-0107 � Interface Drawing:  
CHC Running Tool 

•  NG50-2-300-MAN-DW-SM-30-0032 � Interface Drawing:  
CHC Landing Porch 

•  NG50-2-300-MAN-PR-SM-30-0114 � Installation Procedure  
CHC Running Tool 
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Drawing Supplementary Information 

 
6.1 

CHC Connection System Tooling � 
CHC Running Tool (CHC RT)  

 

 

Assembly diagram illustrates a 6in CHC Hub Cleaning Tool. 

Designed to clean all seal areas of the CHC Flowline Connector. Capable of 
cleaning both inboard and outboard hub faces. The tool is ROV Deployed. 

Hydraulic requirements: 

•  Input pressure from ROV 2750psi (3000psi max) 

•  In/Out flow pressure ROV 4GPM (15.14L)/5.5GPM (20.8L) 

•  Hub Cleaner supplied with: 17-H-Dual Port Manifold 
 17-H-Dual Port Hotstab 

Refer to: 

•  NG50-2-300-MAN-DW-SM-30-0440 �  
Assembly 6in Hub Cleaner (CHC) System 



 



 

Drawing Supplementary Information 

 
6.2 

CHC Connection System Tooling � 
6in Hub Cleaning Tool 

 

 

Assembly diagram illustrates a 10in CHC Hub Cleaning Tool. 

Designed to clean all seal areas of the CHC Flowline Connector. Capable of 
cleaning both inboard and outboard hub faces. The tool is ROV Deployed. 

Hydraulic requirements: 

•  Input pressure from ROV 2750psi (3000psi max) 

•  In/Out flow pressure ROV 4GPM (15.14L)/5.5GPM (20.8L) 

•  Hub Cleaner supplied with: 17-H-Dual Port Manifold 
 17-H-Dual Port Hotstab 

Refer to: 

•  NG50-2-300-MAN-DW-SM-30-0441 �  
Assembly 10in Hub Cleaner (CHC) System 

 



 



 

Drawing Supplementary Information 

 
6.3 

CHC Connection System Tooling � 
10in Hub Cleaning Tool 

 

 

Assembly diagram illustrates a 12in CHC Hub Cleaning Tool. 

Designed to clean all seal areas of the CHC Flowline Connector. Capable of 
cleaning both inboard and outboard hub faces. The tool is ROV Deployed. 

Hydraulic requirements: 

•  Input pressure from ROV 2750psi (3000psi max) 

•  In/Out flow pressure ROV 4GPM (15.14L)/5.5GPM (20.8L) 

•  Hub Cleaner supplied with: 17-H-Dual Port Manifold 
 17-H-Dual Port Hotstab 

Refer to: 

•  NG50-2-300-MAN-DW-SM-30-0442 �  
Assembly 12in Hub Cleaner (CHC) System 
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6.4 

CHC Connection System Tooling � 
12in Hub Cleaning Tool 

 

 

Assembly diagram illustrates a 6in Connector Cleaning Tool. 

Approximate weight in air  170 lbs 

Approximate weight in water 116 lbs 

Refer to: 

•  NG50-2-300-MAN-DW-SM-30-0455 �  
Assembly 6in Connector Cleaner (CHC) System 
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CHC Connection System Tooling � 
6in Connector Cleaning Tool 

 

 

Assembly diagram illustrates a 10in Connector Cleaning Tool. 

Approximate weight in air  175 lbs 

Approximate weight in water 118 lbs 

Refer to: 

•  NG50-2-300-MAN-DW-SM-30-0456 �  
Assembly 10in Connector Cleaner (CHC) System 
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CHC Connection System Tooling � 
10in Connector Cleaning Tool 

 

 

Assembly diagram illustrates a 12in CHC Connector Cleaning Tool. 

Approximate weight in air  186 lbs 

Approximate weight in water 125 lbs 

Refer to: 

•  NG50-2-300-MAN-DW-SM-30-0457 �  
Assembly 12in Connector Cleaner (CHC) System 
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CHC Connection System Tooling � 
12in Connector Cleaning Tool 

 

 

Assembly diagram illustrates a 6in Seal Replacement Tool. 

Refer to: 

HOLD no drawing available 



HOLD Drawing Not Available 
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CHC Connection System Tooling � 
6in Seal Replacement Tool 

 

 

Assembly diagram illustrates a 10in Seal Replacement Tool. 

Refer to: 

HOLD no drawing available 

 



HOLD Drawing Not Available 
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CHC Connection System Tooling � 
10in Seal Replacement Tool 

 

 

Assembly diagram illustrates a 12in Seal Replacement Tool. 

Refer to: 

HOLD no drawing available 

 

 



HOLD Drawing Not Available 
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CHC Connection System Tooling � 
12in Seal Replacement Tool 

 

 

Assembly diagram illustrates a 6in Seal Retrieval Tool. 

Refer to: 

HOLD no drawing available 

 

 



HOLD Drawing Not Available 
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CHC Connection System Tooling � 
6in Seal Retrieval Tool 

 

 

Assembly diagram illustrates a 10in Seal Retrieval Tool. 

Refer to: 

HOLD no drawing available 

 



HOLD Drawing Not Available 
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CHC Connection System Tooling � 
10in Seal Retrieval Tool 

 

 

Assembly diagram illustrates a 12in Seal Retrieval Tool. 

Refer to: 

HOLD no drawing available 

 

 



HOLD Drawing Not Available 
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CHC Connection System Tooling � 
12in Seal Retrieval Tool 

 

 

6in CHC Pressure Cap for Manifolds 

To lock and unlock pressure cap No of turns: 33 � 34 

Torque: 50 � 80ft/lbs (68 � 108Nm) 

Estimated weight in air 448kg/988 lbs 

Estimated weight in water 390kg/860 lbs 

Refer to: 

•  NG50-2-300-MAN-DW-SM-30-0280 �  
Assembly 6in CHC 7.2K Pressure Cap 
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CHC Connection System Tooling � 
6in Pressure Cap (Manifolds) 

 

 

10in CHC Pressure Cap 

To lock and unlock pressure cap No of turns: 18 � 19 

Torque: 100 � 150ft/lbs (136 � 203Nm) 

Estimated weight in air 838kg/1848 lbs 

Estimated weight in water 729kg/1608 lbs 

Refer to: 

•  NG50-2-300-MAN-DW-SM-30-0278 �  
Assembly 10in 10K CHC Pressure Cap 
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CHC Connection System Tooling � 
10in Pressure Cap 

 

 

12in CHC Pressure Cap for Manifolds 

To lock and unlock pressure cap No of turns: 9 � 10 

Torque: 100 � 150ft/lbs (136 � 203Nm) 

Estimated weight in air 833kg/1836 lbs 

Estimated weight in water 725kg/1597 lbs 

Refer to: 

•  NG50-2-300-MAN-DW-SM-30-0279 �  
Assembly 12in 7.2K CHC Pressure Cap 
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CHC Connection System Tooling � 
12in Pressure Cap (Manifolds) 
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CHC Thermal Doghouse 

The connectors, once connected, are covered with a doghouse for heat 
preservation. The doghouse is installed by the Insulation Doghouse Running 
Tool (IDRT) and is ROV Deployed. 

Doghouse Locking Jack figures: 

•  Max Locking Torque (CW) 150Nm (111ft/lbs) 

•  Max Unlocking Torque (CCW) 200Nm (147ft/lbs) 

•  Override Shear Torque (CCW) 200Nm (147ft/lbs) 

Refer to: 

•  NG50-2-300-MAN-DW-SM-30-0289 � General Assembly CHC Insulation 
Doghouse 
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7.1 

Auxiliary Equipment/Tooling � 
General Assembly CHC Insulation Doghouse 

 

 

Assembly Diagram SCM/SAM Test and Flushing Stand 

Refer to: 

•  NG50-2-300-SCS-DW-SC-64-0536 � Assembly Drawing SCM/SAM Test 
and Flushing Stand 
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7.2 

Auxiliary Equipment/Tooling � 
Assembly Drawing SCM/SAM Test and Flushing Stand 

 

 

Doghouse Loading Skid Not for Shipping of Insulation Doghouse Shells or IDRT 

Estimated Weight: 

•  Tare Mass � 6750kg 

•  Payload � 0kg 

•  Gross Mass � 6750kg 

Refer to: 

•  NG50-2-300-MAN-DW-SM-30-0511 � General Assembly IDRT Doghouse 
Loading Platform 
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7.3 

Auxiliary Equipment/Tooling � 
General Assembly � IDRT Doghouse Loading Platform 

 

 

6in Debris Cap CHC Hub (Trees) 

Weight in air: 23.5 lbs (10.7kg) 

Weight in water: 20.5 lbs (9.3kg) 

Dimensions Inches (mm) 8.21/8.50 (208.53/215.90) for Tree Hub,  
B/M: 2254199-01 

 7.56/7.80 (192.02/198.12) for Tree Hub, 
B/M: 2254199-02 

Refer to: 

•  NG50-2-300-MAN-DW-SM-30-0366 � General Assembly 6in Debris Cap 
CHC Hub 

•  NG50-2-300-MAN-DW-SM-30-0338 � Assembly Details 6in Debris Cap 
CHC Hub 

•  NG50-2-300-XTR-DW-SX-30-0227 � Debris Cap interface detail 

•  NG50-2-300-MAN-PR-SM-30-0406 � FAT procedure, 6in Debris Cap  

•  NG50-2-300-MAN-DW-SM-30-0032 � Interface details �  
CHC Landing Porch 
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7.4 

Auxiliary Equipment/Tooling � 
Assembly, Debris Cap, 6in CHC Hub 

 

 

10in/12in Debris Cap CHC Hub 

Weight in air: 32 lbs (14.5kg) 

Weight in water: 28 lbs (12.7kg) 

Refer to: 

•  NG50-2-300-MAN-DW-SM-30-0504 � General Assembly 10in/12in Debris 
Cap CHC Hub 

•  NG50-2-300-MAN-DW-SM-30-0032 � Debris Cap interface detail 

•  NG50-2-300-MAN-PR-SM-30-0406 � FAT procedure, CHC Debris Cap  

•  NG50-2-300-MAN-DW-SM-30-0268 � Assembly Details 12in CHC Hub 
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7.5 

Auxiliary Equipment/Tooling � 
Assembly, Debris Cap, 12in CHC Hub 

 

 

S-AX Gasket for CHC System  

Refer to: 

•  HOLD No Drawing available 

 



HOLD No Data or Drawing provided 
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Auxiliary Equipment/Tooling � 
S-AX Gaskets for CHC System 

 

 

6in Female Transportation Cap  

Reference drawing � NG50-2-300-MAN-DW-SM-30-0263 

Weight in air: 68 lbs (31kg) 

Weight in water: 57 lbs (26kg) 

Refer to: 

•  NG50-2-300-MAN-DW-SM-30-0284 � Assembly 6in (5.187in ID) 
Transportation Cap 
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7.7 

Auxiliary Equipment/Tooling � 
Assembly, 6in (5.187 ID) Transportation Cap  

(Female) 
 

 

10in Female Transportation Cap  

Reference drawing � NG50-2-300-MAN-DW-SM-30-0267 

Weight in air: 107 lbs (49kg) 

Weight in water: 92 lbs (42kg) 

Refer to: 

•  NG50-2-300-MAN-DW-SM-30-0282 � Assembly 10in (8in ID) 
Transportation Cap 
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7.8 

Auxiliary Equipment/Tooling � 
Assembly, 10in (8in ID) Transportation Cap 

(Female) 
 

 

12in Female Transportation Cap 

Reference drawing � NG50-2-300-MAN-DW-SM-30-0337 

Weight in air: 126 lbs (57kg) 

Weight in water: 105 lbs (48kg) 

Refer to: 

•  NG50-2-300-MAN-DW-SM-30-0283 � Assembly 12in (10in ID) 
Transportation Cap 
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7.9 

Auxiliary Equipment/Tooling � 
Assembly, 12in (10in ID) Transportation Cap 

(Female) 
 

 

CHC Jumper Fabrication Stand 

Refer to: 

•  NG-2-300-MAN-DW-SM-30-0262 � Assy 6in � 10k Fabrication Stand 
CHC Jumper 
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7.10 

Auxiliary Equipment/Tooling � 
Assembly, 6in-10K Fabrication Stand, CHC Jumper 

 

 

HDU Guide Posts 

The following drawing shows a Long and Short HDU Gide Posts in cross 
section. 
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7.11 

Auxiliary Equipment/Tooling� 
Hydraulic Distribution Unit 

Guide Posts 
 

 

CHCRT Shipping Skid 

Reference drawing � NG50-2-300-MAN-DW-SM-30-0107 

Skid Weight: 13,501 lbs (6137kg) 

CHCRT Assembly plus Skid Weight: 32,800 lbs (14,910kg) 

Refer to: 

•  NG50-2-300-MAN-DW-SM-30-0427 � Shipping Skid CHC Running Tool 
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7.12 

Auxiliary Equipment/Tooling � 
Shipping Skid, CHC Running Tool 

 

 

SCM/SAM Setting Tool 

Do not lift with SAM/SCM 

Max Operating Pressure: 200bar/2900psi 

Hydraulic Hose Length 10 metres 

Refer to: 

•  NG50-2-300-SCS-DW-SM-30-0709 � SCM/SAM Setting Tool Assembly  
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7.13 

Auxiliary Equipment/Tooling � 
SCM/SAM Setting Tool Assembly Drawing 

 

 

HFL Deployment Frame 

Rigging Arrangements: NG50-3-200-ENG-PR-AB-19-9485 

Total Weight (4 parts) 4872kgs 

Refer to: 

•  NG50-2-300-ENG-DW-AB-00-9486 � HFL Deployment Frame �  
General Arrangement and Details 
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7.14 

Auxiliary Equipment/Tooling � 
HFL Deployment Frame  

General Arrangements and Details 
 

 

EFL Installation Basket 

EFL Installation Procedure for Deployment Frame: 

•  NG50-2-300-SCS-PR-SC-64-0879 

Parking position with guide pin in: 

•  12 o�clock for 4-way connectors 

•  6 o�clock for 7-way connectors 

•  EFL Basket Cargo Load � 4 x 215kg = 860kg 

EFL Length per Bar: 

•  One EFL = Max Length 200m (100%) 

Refer to: 

•  NG50-2-300-SCS-DW-SE-30-0761 � EFL Transport and Installation 
Basket 
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7.15 

Auxiliary Equipment/Tooling � 
Assembly Drawing EFL Transport and Installation 

Basket 
 

 

CHC Flooding Caps (Temporary Equipment Only) 

12in CHC Flooding Caps Type A 

•  Estimated Weight in air: 2213 lbs/1004kg 

•  Estimated Weight in Water: 1923 lbs/872kg 

12in CHC Flooding Caps Type B 

•  Estimated Weight in air: 2035 lbs/923kg 

•  Estimated Weight in Water: 1768 lbs/802kg 

10in CHC Flooding Caps Type A 

•  Estimated Weight in air: 2177 lbs/9884kg 

•  Estimated Weight in Water: 1892 lbs/858kg 

10in CHC Flooding Caps Type B 

•  Estimated Weight in air: 2040 lbs/9254kg 

•  Estimated Weight in Water: 1773 lbs/804kg 
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7.16 

Auxiliary Equipment/Tooling � 
Assembly, in CHC Flooding Caps  

 

 

E-LTCs are available as female types. The female type is available for 
different pin configurations (4-, 7-, 12-way) that are colour coded. The correct 
type need to be selected and the colour coding needs to be checked before 
installation. Refer also to �Electric Schematic Subsea PCS� to identify 4-, 7-, 
12-way requirements. 

•  4- way: red PN 2185425-20-03 

•  7-way: light green PN 2185425-04-10 

•  12-way: black/white PN 2197088-01-34 

Typical LTC. several types are available, the drawing shows a 7-way 
HDU/Manifold mount. 

For interface details: NG-2-300-SCS-DW-SC-30-0807 

Weight in air: 73.5kg 

Weight in Water: 64kg 
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Auxiliary Equipment/Tooling � 
Long Term Covers (LTC)  

 

 

Choke Insert (CI) Test Stand is designed for testing the CI either after 
retrieval from subsea or prior to running subsea as well as shipment and 
minor maintenance of an insert. The TS simulates the CB which allows 
testing of the CI hydraulic and electrical circuits. Refer to the technical 
specifications for the choke inserts for pressure and electrical ratings of the 
individual test circuits.  

The minor maintenance on an insert would normally consist of replacing the 
trim and associated seals. The TS is not intended for use in the disassembly 
of an insert.  

Refer to: 

•  Installation, Operation and Maintenance Manual (AKPO IOM) for 
Cameron Crown Chokes 
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Auxiliary Equipment/Tooling � 
Choke Insert Test Stand 

 

 

The drawing shows the installation sling requirements for the following: 

•  HDU Manifold 

•  Gas Injection Manifold 

•  Pigging Loop 

All dimensions are in inches (millimetres). 

Refer to:  

•  NG50-2-300-MAN-DW-SM-30-0122 � Installation Slings Total Akpo 
Manifold System 
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Auxiliary Equipment/Tooling � 
Installation Slings Manifold System 

 

 

The drawing shows the installation sling requirements for the following: 

•  Sling Set Assembly for the production manifold 

Refer to:  

•  NG50-2-300-MAN-DW-SM-30-0094 � Sling Set Assembly Production 
Manifold Handling Sling 
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7.20 

Auxiliary Equipment/Tooling �  
Set Assembly for the Manifold Handling Sling 
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8.3 SONSUB Innovator 4K (ROV) 

 



 

Main Characteristics 

Length Overall: 85.25m 
Length waterline: 81.70m 
Beam moulded: 18.00m 
Depth moulded: 7.40m 
Draught: 5.75m 
Work deck area: (47.00 x 17.00m) 800m2 
Mezzanine deck area: (18.00 x 14.40m) 260m2 
Deck load capacity: (5.0t/m2 & 10t/m2) 1245t 
Deadweight at max. draught: 3210mt 
Bollard pull: 50t 

Propulsion � Machinery 

Main diesel generators: 4 x 1700kVA (5440kW/7748HP) at 1800rpm, 
480V/60Hz 

Emergency generator: 1 x 400kVA/320kW, 480V/60Hz 

Thrusters 

Main propellers: 2 x 1800kW, FP Azimuth Thrusters (propeller 
diameter: 2300mm, nozzle) (rpm controlled by 
frequency converter). 

Tunnel thrusters forward: 2 x 780kW CP 
Azimuth thruster forward: 1 x 600kW FP Retractable 

Special Equipment 

•  Moon pool: prestructured for 7.40m x 7.40m opening 
•  Fi-Fi I: 2 pumps 2400m3/h (total) 
•  2 monitors 1200m3/h 
•  1 water spray system with dedicated pump 1300m3/h 
•  ROV facilities: 2 x 500kW power supply on mezzanine deck for ROV 
•  Rescue facilities: For 150 survivors (in tropical area) 
•  Life boat: 1 Fast rescue boat with davit, life rafts with equipment 
•  Fresh water makers: 2 x 6,90t/24h 
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8.1 

MSV Bourbon Trieste 
 

 

Deck Equipment/Machinery 

KNUCKLE BOOM OFFSHORE MAIN CRANE: (DNV rating) 

•  SWL: 110mt (double fall) � 90mt (single fall) AHC 

•  Water depth: 1600m: 73mt SWL (DAF 1.6) 

•  Working radius, 7/30m: 31mt SWL (DAF 1.6), (single fall) 

•  Working radius, 7/13m: 90mt SWL (DAF 1.6), (single fall) 

•  Auxiliary winch: Active heave compensated winch, 10mt SWL at 2000m 
water depth, working radius 7/31m (100m/min) 

KNUCKLE BOOM OFFSHORE AUXILIARY CRANE: (DNV rating). 

•  SWL: (DAF 1.6), 24mt at 10m (double fall) 

•  12mt at 10m/6mt at 19m (single fall) 

•  10mt at 2300m depth 

Air compressor: 

1500m3/h @ 8bars, with 6 outlets on deck. 

Anti heeling: 

Fast ballasting system, 2 x 1300m3/h. 

Capstans:  

2 x 5mt SWL with pull drum 5t @ 15m/min. 



Winch Calculations for Winch (DNV-rating): W-AHC-90T-1600m 

Single Wire Fall 

 Type of Lift Normal/ 
Subsea 

    Limited due to 
wire safety factor 

 

 Dynamic Factor = 1,6     
 Wire Type 34L     
 Wire Diameter 62 mm    
 Weight of Wire /m 19,2 Kg    

SF Wire (DNV) 
SF Wire (DNV) 

Greatest of 
3,7 

3,68 
3 

 Minimum Braking Load (MBL) 3410 kN 347,6 T    
 Hook Weight 1 T      
 Total Weight of Wire 30,720 T      

 

  Deck Load 1m Deep 300m Deep 600m Deep 900m Deep 1200m Deep 1600m Deep 
  0 1 300 600 900 1200 1600 
 Layer 10 10 8     

1 Load, SWL (tonne, in air) 90,0 90,0 90,0 90,0 85,0 85,0 85,0 
2 Hook (tonne) 1,0 1,0 1,0 1,0 1,0 1,0 1,0 
3 Wire Weight (tonne) 0,0 0,0 5,8 11,5 17,3 23,0 30,7 
4 Wire Parts 1 1 1 1 1 1 1 
5 Buoyancy Load+Hook (1025) 0,0 11,9 11,9 11,9 11,2 10,6 9,7 
6 Buoyancy Wire (1025) 0,0 0,0 0,8 1,5 2,3 3,0 4,0 
7 Total Crane Load, Boom tip (tonne) 91,0 79,0 84,1 89,1 89,8 90,5 91,0 
8         
9 Friction Wire Sheave % 1,5 1,5 1,5 1,5 1,5 1,5 1,5 

10 Number of Wiresheaves 3,0 3,0 3,0 3,0 3,0 3,0 3,0 
11 Friction Force in Sheave 3,1 2,7 2,8 3,0 3,0 3,1 3,1 
12 Winch Load (tonne) 94,1 81,7 87,0 92,1 92,8 93,5 94,1 
13 Winch Load Active Side 30% 27,3 23,7 25,2 26,7 26,9 27,1 27,3 
14 Safety Fakt Wire 3,7 4,2 4,0 3,8 3,7 3,7 3,7 
15 Min MBL (tonne) DNV 346,2 301,0 320,0 339,1 341,6 344,1 346,4 
16 MBL Wire (tonne) 347,6 347,6 347,6 347.6 347.6 347.6 347.6 

 Hook Load 90,0 78,1 78,1 78,1 73,8 69,4 63,3 

Note:    Pos 1 SWL is solid load in air 
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8.2 

MSV Bourbon Trieste (cont�d) 
 

 

The Remote Operated Vehicle (ROV) is a 4000 meter rated heavy work class 
ROV. Power is delivered through seven 15in hydraulic thrusters from a dual 
shaft 200HP electric motor. The ROV provides a platform for all subsea 
intervention and support systems. 
Depth Rating: Depth 4000 metres 

Thrust Performance: 
•  Forward: 1000kg 
•  Astern: 1000kg 
•  Vertical: 480kg 
•  Lateral: 1000kg 
•  Turning Rate: 40°per second minimum 

Vehicle Dimensions: Height: 224cm, Width: 158cm,  
 Length: 297cm 
Vehicle weight in air: 4500kg  
Hydraulic Power System: 1 x 200HP electric motor,  
 Dual Shaft Motor 
Propulsion System: 4 x 380mm Horizontal Thrusters,  
 3 x 380mm Vertical Thrusters 
Tether Capacity: 1100 metres 

Tool Options: 
•  Cable cutter including intensifier 
•  Disc cutting wheel 
•  Impact wrench 
•  Low profile ratchet wrench 
•  Dredge unit (hydraulic) 
•  Soft line cutter 
•  AAD arm 
•  Various inspection package 

Manipulator Options: 
•  Slingsby TA40 7 function 
•  Slingsby TA16 grabber 
•  Schilling Rigmaster grabber 
•  Schilling Titan 111 
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8.3 

SONSUB Innovator 4K (ROV) 
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9.2 Riser Monitoring System (RMS) � FPSO Topside 
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The FPSO is spread moored in 1,315 meters of water, operating up to 45 
subsea wells arranged in clusters around subsea manifolds. The Subsea 
Manifolds will be connected to the FPSO through insulated flow lines and 
steel catenary risers. 

As a part of the FPSO integrity management philosophy a data monitoring 
system is installed on the Steel Catenary Risers. 

The objective of the SCR data monitoring system is: 

•  To provide all the data required to calibrate the behaviour of the riser 
and the numerical models 

•  In the long term to allow the operators to ensure riser system integrity 
with respect to fatigue damage during operations and to provide 
adequate alarm (in case of abnormal loads) 

The overview drawing illustrates the RMS installations for: 

•  A typical production riser 

•  Gas Export pipeline 

•  Oil Offloading Lines (OOL)  

For detailed drawings and information of the Riser Monitoring System 
refer to: 

•  NG50-3-200-ENG-SP-AB-00-3500 � 
Riser Monitoring System Specification (Rev 4) 

•  NG50-3-248-REQ-DW-AB-00-0016 � 
Riser Monitoring System FPSO DAQ Drawings (Rev 2) 

•  NG50-3-248-REQ-DW-AB-00-0166 � 
Riser Monitoring System Overview Drawings (Rev 4) 
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9.1 

Riser Monitoring System � 
Installation Overview 

 

 

The SCR Integrity Management system is basically sub divided into 
two systems. 

•  The Data Acquisition System (DAQ) 

•  The Interface Management System (IMS) 

The DAQ is a grouping of sensors and the ancillary functional 
equipment. The DAQ is further divided into sub systems which are 
defined by the locations of the sensing elements along the riser.  
Sub systems are further divided by the types of instrument used and 
the measured parameters. 

The IMS controls the DAQ, collects in real time and stores data; it also 
provides the interface with all other FPSO systems, and processes 
data and provides software protocol conversion. 

The OOL monitoring system is a remote monitoring system feeding 
into the IMS. 

The following drawing illustrates the Topsides DAQ equipment, for 
details refer to: 

•  NG50-3-200-ENG-SP-AB-00-3500 � 
Riser Monitoring System Specification (Rev 4) 

•  NG50-3-248-REQ-DW-AB-00-0016 � 
Riser Monitoring System FPSO DAQ Drawings (Rev 2) 

•  NG50-3-248-REQ-DW-AB-00-0166 � 
Riser Monitoring System Overview Drawings (Rev 4) 

 



 



 

Drawing Supplementary Information

 
9.2 

Riser Monitoring System � 
FPSO DAQ Topsides Wiring Diagram 
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10.2 SAM Replacement, Equipment List 
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