




 

 

American Bureau of Shipping

 

1 7

8  

 

 
 

  
 

 
 





 

 
1  ············································································ 1 
 
2  ·············································································· 3 

2.1  ······················ 3 
2.1.1  ······························································ 3 
2.1.2  ······································································· 5 

2.2  ··························· 7 
2.2.1    ··························································· 7 
2.2.2  ············································································ 7 
2.2.3  ····················································································· 8 
2.2.4  ··························································· 8 
2.2.5  ··············································································· 8 

2.3  ········································································· 8 
2.3.1 LPH  ········································· 9 
2.3.2 HPH  ························································· 10 
2.3.3  ······································································ 10 
2.3.4  ·························································· 11 
2.3.5 CHLB  ··································· 11 

2.4  ····································································· 11 
2.4.1  ······································································ 12 
2.4.2  ······································································ 12 
2.4.3  ········································································ 14 

2.5  / /  ·································· 14 
2.5.1  ································································ 14 
2.5.2  ······································································ 17 

2.6  ······················································· 18 
2.6.1  ···················································· 18 
2.6.2  ······································································ 22 
2.6.3 HIPPS  ···················································· 23 
2.6.4 IWOCS  ·············· 24 

2.7 HPHT  ·································································· 26 
2.7.1 HPHT  ··········································· 26 
2.7.2 HPHT  ··········································· 27 

 



3  ························································· 29 
3.1  ········································································ 30 
3.2  ·············································· 30 
3.3  ······················································································ 32 
3.4  ········································································ 32 
 

4  ························································································· 36 
4.1 SCR  ···················································· 36 
4.2 TTR  ······················································· 38 
4.3  ········································································ 39 
4.4  ········································································ 40 
 

5  ············································································· 41 
5.1  ······················································································ 42 
5.2  ········································································ 43 
5.3  ··········································································· 44 
5.4  ················································································· 47 
5.5  ·························································· 48 
 

6 SPRS  ································································ 49 
6.1  ················································································· 52 

6.1.1  ········································· 52 
6.1.2  ································································ 52 
6.1.3  ········································································ 52 
6.1.4  ·························································· 52 

6.2  ·························································· 52 
6.2.1  ··········································································· 53 
6.2.2  ······································································ 54 
6.2.3  ········································································ 54 

6.3  ···················································································· 55 
6.3.1  ················································································· 58 
6.3.2  ················································································· 60 
6.3.3  ····························································· 60 
6.3.4  ··································································· 61 

6.4  ·························································· 63 
6.4.1  ··········································································· 65 
6.4.2  ········································································ 66 
6.4.3 VSD/VFD  ··················· 66 
6.4.4 UPS ·············································································· 67 
6.4.5  ···················································· 67 



6.4.6  ··································································· 67 
6.4.7  ·························································································· 68 
 

7  ····································································· 69 
7.1  ······························································································· 69 

7.1.1  ········································································ 69 
7.1.2  ········································································ 75 

7.2  ················································································· 76 
7.2.1  ········································· 76 
7.2.2  ·············································································· 77 

7.3  ······························································································· 77 
7.3.1  ·············································································· 78 
7.3.2  ················································································· 78 
7.3.3  ································································ 78 
7.3.4  ···················································································· 79 

7.4  ························································································· 79 
 

8  ················································································ 82 
8.1  ··········································································· 83 
8.2  ································································ 84 
8.3  ······················· 87 
8.4  ·············································································· 88 
 

9  ······························································································· 89 
 
10 A  ·················································································· 94 
 
 

 
 

 





 

2019
54 [1] 

1 2001 2021
[2] 

 

Kerr-McGee 4.6 15
1947 [3] 

1970 [4] 

1,000
305

40
10,000 3,000

 



2020
2877

2  

 

61
39

 

 
 



 

[4]  
 

o  
o  

 
o  
o  
o  
o  
o  

  
o  
o  
o  
o  
o  

 

 
 
 

 

 
3

 



 
[6] 

200 656
 

200 1,500 656 5,000  
,1500 5,000

 
 

 

30 100

  
TLP  



 

 
 

4

 
 

 

5



 
 

 

1

6 8
2 1

UTA   
 

 



2
1

 
 
 

SPS [7] 
 

 

 
FPSO

NCS
East Frigg  [8] Tommeliten  [9]  

 

Statfjord
[10] 



Nemba

[11 12] 
 

[12 13] 
 

9

[14] 

[15]

[16] 
 
 

WH  

[7] 
SWS SWS

SWS BOP

SWS  
7 SWS

 



 
1 LPH  
2 HPH  
3  
4  
5  
 

LPH LPH
/ /

HPH HPH

LPH
HPH

LPH

LPH  
/ LPH

OEM
SCF

1

2

3

3

4

5



 
LPH HPH HPH

 
 

HPH LPH BOP

HPH
 

HPH

 
HPH LPH

HPH LPH
 

HPH
HPH HPH

OEM SCF

 
HPH HPH

 
 

HPH
BOP

HPH
BOP  

 
HPH

 
BOP
 



HPH

 
BOP
 

 

CHLB

HPH  
CHLB

CHLB

 
BOP
 

 
 

 XT  

ROV XT

 
TH XT

 
 
 

 
 

/  
/

 
 



VXT  
HXT  

 

8

/  

/

 
 



9

 
HXT
ESP  
 



HXT VXT
[6] 

1 CAPEX OPEX
 

HXT VXT  
VXT HXT VXT

 
VXT

 
VXT VXT

 
2  

HXT
 

VXT  
HXT  

3  
VXT  

HXT  
4 VXT

 
 
 

1

10
 

 
 



 
11

 
 

 
PLEM

1 2
PLEM 12 PLET

 
 

 
 



 
 
 
 
 
 
 
 

 

 
 

/
 

 

 

 
 

 
1,000 3,280.8

2
2

 



 
1

MFM

 
 

1
2 3 3

 

[19] 1 2
3

4
 

 



13 [7 20] 

 

 
 
 

/

14
 

EPU HPU
MCS TUTA  

SUTA
EFL HFL SCM  

 

5  
 

 
 

MUX E/H  
 

 

MUX E/H  
14

MCS
SEM MCS

MCS MUX E/H
SCM 1



SDU
SDU SCM  

 

 



SCM SEM
CVM

HPU
 

MUX E/H 15
MCS MCS SEM

SEM

MCS SEM
MCS  

MUX E/H
PCS

MUX E/H

 
 

 



 
 

SCSSV  
 

 
 

 
 

 
[23 24]
MUX E/H

16  
 

 
MCS

MCS SEM SEM

 



30 15
10 [24] 

[62] 

[25] 
 

3

1  

* HPHT  

* RFI  

* EMI  



3  
 

 
RF  

 

ROV
 

ROV

 

17  
 

 

HIPPS IEC 61508 SIS
[27] HIPPS

1

 



 
18 HIPPS HIPPS

1

HIPPS
 

 
 
 

 

2 HIPPS
 

HIPPS

HIPPS
 

 

   IWOCS  
 

 
 

PLEM  
 
IWOCS  

ESD



ESD ESD
ESD

 
EQD

LRP  
ESD LRP   
IWOCS

/
LRP

19  



HPHT  GOM
HPHT 1

[28] 
HPHT GOM

30,000 TVD
20,000psi 350 176.7 400 204.4

[29] 
15,000psi 250

121.1 HPHT HPHT 15,000psi
350 176.7  

HPHT
HPHT

15,000 psi 250 121.1
API 17D 6A

HPHT
API TR 1 PER 15K-1 API 17 TR8

 
 

API ASME  
ISO N  EN  

 
 HPHT

API HPHT
 

API TR PERK15K-1 
API 17TR8 
API 17N 
API 17Q 

 
HPHT ASME  

B&PV VIII  2 3  
HPHT API 17TR8

API 17TR8
API 17TR8

HPHT



API API
API 17D HPHT D  

 

 OEM  
HPHT  

/ HPHT

/
/

 
FMEA FMECA HAZID/HAZOP HPHT

API 17TR8  
HPHT

ASME BPVC VIII 2
API 6X ASME BPVC VIII 2

3 HPHT API 
17TR8 5.4.1.3

HPHT API 17TR8
5.5.2 HPHT

OEM S-N
HPHT API 

17TR8  
 



20 HPHT  
 
API 17D API

HPHT

API 6ACRA DNVGL RP 0034 API 6A API TR6MET

OEM

API 
17TR8  

/
HPHT

API 17D API 16A
API

HPHT
API 17TR8  

HPHT
API 17TR8  

HPHT FAT
API FAT API 17TR8

 



21

FPSO
 

 

 

 
HPHT

HPHT H2S

HPHT
 



 
 

 
 

 

 

 
 

MTO  
 

 
 

VIV  
 

 
 

 
 

PLEM

1
1

PLET
ILS PLET/PLEM

 



PLEM/PLET

22 PLEM/PLET  
 

 
PLEM

PLEM

 
PLEM

 
AISC Steel Construction Manual Allowable Stress Design ASD

, ASD  
API RP 2A-WSD Recommended Practice for Planning, Designing and 
Construction Fixed 
Offshore Platforms Working Stress Design WSD

WSD  
API 2RD Design of Risers for Floating Production Systems FPSs and 
Tension-Leg Platforms TLP FPS

TLP  
API 5L Specification for Line Pipe  
ASME B31.8 Gas Transmission and Distribution Piping Systems 

 
 



/

2
PLEM/PLET

 
2

23
 

 
 
 
 
 
 
 
 
 
 

 
 

2 3
 

 

24
UT/UTA  



 

 
 

 
 

 
 

 
25

 
 

/ 2



2
 

/

 

VIV

10  
 

IPU IPU

1
1

 
 

 
 

 
 

 
 

 
26 IPU  

1  
API 17E ISO 13628-5

 
 



 
 
 
 



 

 
27

2 2  
 

 
 

SCR
SCR

20



 
Auger SCR 2860 1993

2 12
Bonga 

FPSO 28
SCR  

SCR

SCR
 

 

 
SCR
VIV

VIV
 

SCR

HPHT [34] 
3,000

 



TTR
FPU

TLP
 

TTR

TTR

TTR

29 TLP
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



[36] 30

[38 39]
 

 

31
[40] 

 
 



[41] 32  

 

30 50

[42] 

SCR
FPSO

FPSO [61]



 
/

 
 

/  
 

 
 

1

 
2,000 0.61

40 4

 

 
 

 
 

 
 



[43]  MEG  

 GOM  
[44] 

 
 
 

[45]  
 

[46] 
 

-

33  
 



[6] 
 

34 PE

25 100
65  

 

 

 
 

PIP  
PIP

2
 

 

 
 



 

 

 
 

 
 

 
 
 

 
 
 

 



THI
LDHI 2
DEG TEG THI

MEG
LDHI

LDHI 1

2 3

 

SINTEF

 
37

SINTEF

 



 
Saturn

[70] 

 
TWI

 

 
/

 

 
 

 

 
 
 

 
 

 



pH
 

 
 

 
 

 
 
 

1
 

 
 

 
 

 
2  

2  
1  

 

2

2
1 2

 

1 2
2

 
1  

 



Mag-well MFC
1,300

MFC

MFC 300
 

8,000
100

 
 

 
 
 
 
 



 

/  
SPRS

 
CAPEX OPEX  

 
 

 
 

 
 

 
 

 
39

 
 



SPRS Equinor Statoil Troll 
C 1999 2001 [54] Troll C

90

SUBSIS
Troll C

3
 

1994
40

ESP
EOR

40
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 





VSD
1

 
 

VSD UPS
 

AC

 
 

/  

 
 

SPRS
TRL

 
 
 



 
2

 

 
 TSP  

2007
 

 

41
 

 



42  

 

GVF

 

ESP ESP Baker 
Hughes-Centrilift Schlumberger-Reda Perdido Host
Brazil BC-10 2 3 Jubarte Golfinho Cascade/Chinook
Shell

 
 

2015 9 2
2 x 11.5 MW

43  
VSD  

A 40



1  

 

 
Gullfaks

2 2 x 5.5 MW
OneSubsea WGC4000

Gullfaks

 

WGC6000 [56] 
 
 

2

 



1

 
2 3 800

2 3.5

Shell Perdido 2438
1 100

GLCC  

 
4

 
 



 
 



OiW 29mg/L 1 42mg/L

5

US EPA
IGF BAT

IGF  
 

SSAO SPRS 100 ppm 
OiW  

 

44 2
4  

 
 

/  
 



 
  

2
6  

 

 

 

OiW
VIEC

VIE

OiW  



 
 

 
 

 
45

1 1 2

 
 

 
 

 



IGF DGF CFU

OiW 20ppm 1 10

 
 

OiW 5 15ppm

ROV
 

 

 

2 OWS
1 1

DOWS ESP
3 /

 
 
  

DOWS
/ /

 
46

1



2
2  

 

 
47

2  
 



 

 
 

 
49

 VSD  

 



 

50 5  
 
 
 
 
 
 
 
 
 
 
 
 
 

 
7

ESP

 
 

 



 

20
51  

 

 
1

SEPS SP-1002

 



 

52
 

 

VSD VFD AC

VSD 53
VSD  

 



UPS

ESD UPS
 

UPS  3
UPS

150kW 690V AC/15.5A 40kWh 375V 
DC/75A

 
 

DM
WM PEN 3  

 

 
HV

 
 

/

IEC 60502-1 IEC 60502-2 Cigre TB 490
 

PowerCab JIP
100MW 132kV 525A

2000 54
5  



 
 

 

IEEE/IEC 61886
MV

VSD
SEPS JIP

 
 

 
 

 
 

 
 

 
AC  

EMF  
 



3
 

 
 

  
 

 
 

 
ROV  
 

55  
 
 
 
 
 
 
 
 
 
 
 
 

 

SPS
 



56  
 

 

57

 



58  
 



S- J- 3  
S- S-

MDT

S  
59 S-  
 

 
J- S- J- /

60 J- J-
J- 60 87 S-

 



16 0.406m

S-
J-

61
 

 

3 15km 1.9 9.3

226 250 62 /100km

6 10m/ 22-33
62  

 



HLV

HLV HLV 454 907 m 500 1000
226 250

HLV 63
 

 

 
 ROV RSV  
 DSV  
  
 FSV  

 
ROV ROV

 

 
 

 



 

FPSO

 
PLET/ PLEM UTA SDU

 
 

 
 

 
 

 
 

 

 

 
 

 
RAO  

ROV  
 

 
 



 
 

 
 
 

 
 

 
 

 
 

 
 

 

 
/

API 17N  

 

 
 

FAT
 

EFAT
 



ICT

 
SFT

 
SIT

 
SRT

 
PDT

 

 

 
 

 

 

 
 

 
 

 
 
 

 



 

 
API 17N

 
 

 
/

API TR5 API TR6
 

 
 

ROV
IMCA 

D044
 

 
OEM

 



BOP

 

C/WO
API 17G  

 

 

 
 

1998  

 

 
10 [60] 

 
1)

 
2)

 
3)

1998 1992 15
OSPAR



 
4)

 
5)

 
6)

15

40

 
7)

 
8)

1

 
9)

BOEMRE

3 BOEMRE



 
10)

ROV

 
 
 



2  
 

 
 

1988 Piper Alpha
Cullen

8  



 

US OCS
 

14
BOEM EPA BSEE USCG PHMSA 5

65 66  
 



OCS
USCG BSEE 2

 
EPA BOEM PHMSA OCS

 
 

 
68

MOU MOA IAA
 

 
 

67 3  
 

CFR  
NTL

NVIC  



 

 



 

CFR  

BSEE BOEM
NTL USCG

NVIC  
USCG BSEE
7  

 
 

 
 

 
 

CWA  
 

OCS
CFR 30 250

9  
 



10

 

OiW 29mg/L 1 42mg/L

US EPA IGF
BAT

11  
 



A  
 



1 https://yearbook.enerdata.net/total-energy/world-consumption-statistics.html 
2 Clarksons Research – Offshore Intelligence Monthly, Volume 10, No. 5, May 2020, 

ISSN: 2044-8496 Clarksons Research – Offshore Intelligence Monthly, Volume 10, 
No. 12, December 2020, ISSN: 2044-9496 

3 C.W. Burleson, Deep Challenge: The True Epic Story or Our Quest for Energy 
Beneath the Sea, Gulf Publishing Company, Houston, Texas, 1999 

4 James G. Speight, Subsea and Deepwater Oil and Gas Science and 
Technology, 2015, 

5 Society for Underwater Technology, FMC Technologies, Systems Approach 
to Subsea Projects, Manufacturer’s Perspective, SUT, Subsea Awareness 
Course, 2010 

6 Y. Bai, Q. Bai, Subsea Engineering Handbook, Waltham, MA: Gulf 
Professional Publishing, 2012 

7 Mudrak, C. Subsea Production Systems – A Review of Components, Maintenance 
and Reliability, a Master thesis of Norwegian University of Science and Technology
Norges Teknisk-Naturvitenskaplige Univeritet - NTNU , Trondheim, Norway, 09 

September 2016 
8 B.M. Renard, T. I. Petersen, and M. Freudenreich, “Development of the Gullflakes 

field” in SPE/IADC Drilling Conference, 1991 
9 M.S. Anderson, O.Kopperstad, K. Owren, and J.Saetre, “The East Frigg 

development”, in Offshore Technology Conference, 1988. 
10 P.C. Malmin, “The Statfjord satellite: Challenges and experiences during 

development and production startup”, SPE Production & Facilities, vol.11, no.04, 
pp.197-201, 2013. 

11 C.P. Valenchon, S.J. Anres, B.F. Baudouin, and F.M. Biolley, “Early production 
systems EPS in ultra-deep water, a way to improve reservoir management and 
field economics,” in SPE European Petroleum Conference, 2000 

12 S. Armando, “Petrobras experience on early production system,” in Offshore 
Technology Conference, 1983. 

13 P.A.Fjerstad, S.A. Flaate, H. Jens, and P. Steinnar, “Long Term production testing 
improves reservoir characterization in the Oseberg field”, Journal of Petroleum 
Technology, vol.44, no.04, pp.476-485, 2013. 

14 H. Yananto and Y. Girindra, “Conceptual design of offshore surface facilities in 
marginal field at heavy traffic ultra shallow water using shallow water subsea 
wellhead for CAPEX optimization in O-field development.” In Offshore Technology 
Conference Asia, 2016 

15 S. Allan, “10 years of sub artic subsea projects – stepping stones for artic 
development,” in OTC Arctic Technology Conference, 2011. 



16 P. Norman, G. Lochte, and S. Hurley, “White rose: Overview of current development 
and plans for future growth,” in The Eighteenth International Offshore and Polar 
Engineering Conference, 6-11 July, Vancouver, Canada, International Society of 
Offshore and Polar Engineers, 2008. 

17 TechnipFMC brochure “Subsea Drilling Services”, 2018, SS012, 
https://www.technipfmc.com/media/1cdb1vmk/sds-brochure-final-print.pdf. 

18 B. Rose, ”Flowline Tie-in Systems,” SUT Subsea Awareness Course, Houston, Texas, 
2008 

19 J.-L. Colliat, Anchors for deepwater to Ultra-deepwater Moorings, OTC 14306, 
Offshore Technology Conference, Houston, Texas 2002. 

20 H. Dendani, Suction Anchors: Some Critical Aspects for Their Design and 
Installation in Clayey Soils, OTC 15376, Offshore Technology Conference, Houston, 
Texas, 2003. 

21 API Standard 17F, Standard for Subsea Production Control Systems, 4th edition, 
May 2019 

22 Society for Underwater Technology, Subsea production Control, SUT, Subsea 
Awareness Course, Houston, Texas, 2008 

23 E. Winther-Larssen and D. Massie, All-Electric as an Enabler for More Cost 
Effective Developments on Cluster Systems, OTC-27659-MS, Offshore Technology 
Conference, Houston, Texas, 2017. 

24 Thomas Schwerdtfeger, Bruce Scott, Jan van den Akker, “World First All-Electric 
Subsea Well”, OTC-27701, Offshore Technology Conference, Houston, Texas, 2017 

25 E. Kluth, “Integrated Subsea Production Surveillance: Sensors for Subsea 
production Systems,” in Subtech ’95, Society of Underwater Technology, 1995, 
pp.165-171, 

26 Brendan Hyland, Reducing Costs Through Subsea Wireless Automation, WFS 
Wireless For Subsea ,  

https://www.sut.org/wp-content/uploads/2017/05/Brendan-Hyland-
Wireless-for-Subsea-21-June-2017.pdf 

27 IEC 61508, Functional Safety of Electrical/Electronic/Programmable Electronic 
Safety-related Systems, 

28 API 17D, Design and Operation of Subsea Production Systems – Subsea Wellhead 
and Tree Equipment, 2nd Edition, 2019. 

29 API 17TR8, High-Pressure High-Temperature Design Guidelines, 2nd Edition, 2019. 
30 Mark Siegmund, West of Shetland Case Study, Society for Underwater Technology, 

SUT, Subsea Awareness Course, 2010 
31 Society for Underwater Technology, Subsea Production Control Umbilicals, SUT, 

Subsea Awareness Course, Houston, Texas, 2010. 



32 O. Heggdal, Integrated Production Umbilical IPU for the Fram Ost 20 km Tie-
Back  Qualification and Testing, Deep Offshore Technology Conference and 
Exhibition DOT , New Orleans, Louisiana, December 2004. 

33 T. McCardle, Subsea Systems and Field Development Considerations, SUT Subsea 
Awareness Course, Houston, Texas, 2010. 

34 C.T. Gore, B.B. Mekha, Common Sense Requirements CSRs  for Steel Catenary 
Risers SCR , OTC 14153, Offshore Technology Conference, Houston, Texas, 2002. 

35 Alan Yu, et al, “Life Extension of the Risers Used for the Hoover DDCV in Gulf of 
Mexico”, OTC-29608-MS, Offshore Technology Conference, Houston, Texas, 2019.. 

36 G. Wald, Hybrid Riser Systems, Deepwater Riser Engineering Course, 
Clarion Technical Conferences 2004. 

37 Oil & Gas Portal, Subsea Technology and Equipment, 
http://www.oil-gasportal.com/subsea-technology-and-equipments/ 

38 American Petroleum Institute, API, RP 17B, Recommended Practice for 
Flexible Pipe, 5th Edition, 2014. 

39 API Specification 17J, Specification for Unbonded Flexible Pipe, 4th Edition, 
2017. 

40 Y. Bai, Q. Bai, Subsea Pipeline and Risers, Elservier, Oxford, 2005. 
41 V. Alliot, J.L. Legras, D.bPerinet, A Comparison between Steel Catenary 

Riser and Hybrid Riser Towers for Deepwater Field Developments, Deep 
Oil Technology Conference, 2004. 

42 L. Deserts, Hybrid Riser for Deepwater Offshore Africa, OTC 11875, 
Offshore Technology Conference, Houston, Texas, 2000. 

43 E.D. Sloan, Hydrate Engineering, Monograph 21, Society of Petroleum 
Engineering, Richardson, Texas, 2000. 

44 R.M. Pattee, F. Kopp, Impact of Electrically-Heated Systems on the 
Operation of Deep Water Subsea Oil Flowlines, OTC 11894, Offshore 
Technology Conference, Houston, 2000. 

45 Deepak Devegowsa, An Assessment of Subsea Production Systems, a thesis for 
Master of Science, Texas A&M University, December 2003. 

46 E. Cheilakou, et al, Digital Radiography Inspection of Flexible Risers in Offshore 
Oil and Gas Industry, 1st International Conference on Welding & NDT, Athens, 
Eugendes Foundation, Greece, 22-23 October 2018. 

47 Christie, A., Kishino, and Cromb, J.,: “Subsea Solutions” Schlumberger, 
www.slb.com 

48 J.G. McKechnie, D.T. Hayes, Pipeline Insulation Performance for Long Distance 
Subsea Tie-backs, Long Distance Subsea Tie-backs Conference, Amsterdam, 2001, 
November 26-28. 



49 P.E. Pickering, B. Edmonds, R.A.S. Moorwood, R. Szczepanski, M.J. Watson, 
Evaluating New Chemicals and Alternatives for Mitigating Hydrates in Oil & Gas 
Production, IIR Conference, Aberdeen, Scotland, 2001. 

50 D. Lysne, Ultra Long Tie-backs in Arctic Environments with the SINTEF-BP Cold 
Flow Concept, Oil and Gas Developments in Arctic and Cold Regions, US-Norway 
Oil & Gas Industry Summit, Houston, Texas, 2005. March. 

51 Magnetic Flow Assurance”, www.magwell.com 
52 ABS “Subsea Processing System Advisory”, August 2018. 
53 API RP 17A, Design and Operation of Subsea Production Systems-General 

Requirements and Recommendations, Fifth Edition, 2017. 
54 Hagland, A. et al., Dalmatian Subsea Boosting: Project Execution and Early 

Operational Experience from the First High-Boosting Multiphase Boosting System 
Deployed in the Gulf of Mexica, OTC-29540-MS, 2019. 

55 TMI Staff & Contributors, What the subsea compression projects in Norway 
tell us. The Global Journal of Energy Equipment, Internal Turbomachinery, 
September 29, 2019. 

56 Flisand, J., et al, Bringing Forward the next-Generation Multiphase 
Compressor, OTC-29391-MS, Offshore Technology Conference, Houston, 
Texas, May 2019. 

57 Awab Osman Abdullah, Mohammed Mustafa Ahmed, Hassan Bashir Nimir, 
“Downhole Separation Technology”, a thesis for honor Bachelor degree, 
University of Khartoum, August 2015. 

58 Olawale Bamidele Samuel, “Seabed Electrification,” M.Sc. Thesis, Cranfield 
University, UK, September 2015. 

59 Craig Lamison, Offshore Pipeline Installation, SUT, Subsea Awareness 
Course, Houston, Texas, 2010. 

60 Yvonne English, “Everything you need to know about offshore 
decommissioning,” NES Fircroft, 03/07/2019, 

61 Gaurav Singhal, et al., Review of Technology Status and Challenges 
Associated with Ultra Deep Water Developments, OTC-29229-MS, Offshore 
Technology Conference, Houston, Texas, May 2019 

62 Carlo Monteverde, et, al, A New All Electrical Subsea Control System 
Development, OTC-29356-MS, Offshore Technology Conference, Houston, 
Texas, May 2019 

63 SUT Training, FMC – MPS Manifold & Pipeline Systems , SUT, Subsea 
Awareness Course, Houston, Texas, 2010 

64 ABS, Guidance Notes on Subsea Hybrid Riser System, January 2017 
65 SUT Training, FMC – Subsea Completion, SUT, Subsea Awareness Course, 

Houston, Texas, 2010 



66 Alan Yu, ABS Subsea Training 4.0 SPS Key Components, Shanghai, China, 
December 2019 

67 Alan Yu, ABS Subsea Training, 5.0 Pipelines & SCRs, Shanghai, China, 
December 2019 

68 L. Scott, “Assessment of Subsea Production & Well Systems”, Final Report 
submitted to the U.S. Department of Interior – Minerals Management 
service MMS by Texas A&M University, 2004. 

69 www.bakerhughes.com/deepwater. 
70 Empig, Flow Assurance projects, https://www.empig.no/ 
71 ABS, A Technical Report of Drilling and Production Systems, a report to 

Japan External Trade Organization JETRO , December 2019 
72 ABS, Guide for Classification and Certification of Subsea Production 

Systems, Equipment and Components, August 2017 









 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 
  
2021 3 3  
 

  

105-0001 1-13-3  
 5  
 TEL 03-3502-2041 FAX 03-3591-2206 
 

  

107-0052 2-10-9  
 TEL 03-5575-6426 FAX 03-5114-8941 
 

 
 

 


