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) o= ) y y 3 ) b yp.) ° w w w . i L - . . =
mvp Multlpcvas;s Pump == 26 | Barracuda (29) SS MP High Boost Pump System Petrobras Campos Basin 1,040 3,412 10.5 6.5 280.0 42 70.0 1,015 1.50 35-60% OneSubsea 1 Helico-Axial OneSubsea 14-Jul-12 1-Mar-17 55.4 Brownfield SS Multlphase Boostlng (OII + gas) TECHNOLOGY W oW 1.1 SURF GAPEX reduced due to removal of riser and pipeline for round trip pigging loop arrangement | 4.1 Increased flow assurance efficiency vs standard insulated pipe Courtesy of OngSubsea
ega Wal a - - - - yP- o Brownfield SS Water Treatment and Reinjection g g g 1.2 Tie-back to existing infrastructure possible where existing platform/FPSO cannot accommodate 4.2 Effectively manage hydrate formation and wax deposition,
NF Natural Flow = = 27 | Montanazo & Lubina Single MPP System Repsol Mediterranean 740 2,428 12.3 7.6 80.0 12 65.0 943 0.23 10% OneSubsea 1+ 1 Spare Centrifugal (SPP) OneSubsea 15-Jan-14 1-Mar-17 374 / multiple additional risers or deck space for chemical storage and injection improving life of field deliverability.
OPEX  Operational Expenditures = = : : o . : R f DEH A 3 H : T A . . . I . . . ) . . . .
O/W  Oil and Water ("R 28 | Schiehallion 2 x Dual MPP Systems BP UK, West of Shetland 400 1,312 4.0 25 2,700.0 408 26.0 311 1.80 74% GE/OneSubsea 4+0 Spare Helico-Axial OneSubsea 2014 Delayed Start Up - o Retrofit ctive Heating (Type 1A) Full Wellstream Subsea Boosting 1.3 Topsides equipment to handle dead oil injection no longer needed and chemical storage topsides | 4.3 Increase temperature of flowing system to reduce chemical Fig. 19: GE Multiphase Boosting System
PCM  Power Control Module : 29 | CLOV (19) Subsea MPP System Total Angola, Blk 17 1,170 3,839 11.0 6.8 660.0 100 45.0 652 2.30 50% OneSubsea 2+1 Spare Helico-Axial OneSubsea 31-Jul-16 1-Mar-17 7.0 P —— is very Iirrflited,‘ red‘ucing §pace ar-ld weight injectior! requirgmgnts ) ' E
PCDM  Power and Communication Distribution Module =0 30 | Jack & St. Malo 3 x Single SPP (JSM) Chevron US GOM 2,134 7,000 13.0 21.0 1,191.0 180 241.3 3,500 3.00 10% OneSubsea 3+2 Spare Centrifugal (SPP) OneSubs: 10-May-16 | 1-Mar-17 9.7 1.4 Reduced flowline insulation requirements 44 Alternative to pigging loop for hydrate/wax management B
N (=] . Y i 3 ’ 3! — )
PFD  Process Flow Diagram = n " T — o P T o INTELSCA ) X &’l [
PiP Pipe-in-Pipe 31 Lyell Ret'rofll N_IPP Retroflt‘Systen? Tieback to Ninian CNR UK North Sea 145 476 7.0 4.3 700.0 106 210 305 1.00 97% OneSubsea 1 Hel!co Ax!al OneSubsea 21-Aug-14 | 1-Mar17 | 30.3 Conventional flowline loop removed as the addition of Active Heating reduces the need for regular maintenance pigging. COURTESY OF L evparsons Groun Subsea Gas Compression 2. REDUCED OPEX 5. FACILITIES ADVANTAGES s \ | ]
PLET  Pipeline End Termination 32 | Rosa / Girassol (24) Field Expansion Project Total Angola, Blk 17 1,350 4,429 18.0 11.2 600.0 91 130.0 1,885 2.50 20-50% OneSubsea 4+2 Spare Helico-Axial OneSubsea Q2 2015 1-Mar-17 Shows brownfield addition of production umbilical, subsea separation, subsea multiphase boosting, water treatment and water injection systems .. ., 21 1 d i for long tiebacks. | fluids and ils producti 1 Red jimi ides chemical -
PLIM Pipeline Infine Maifold 33 | Draugen Field (Infill Program) 2 Dual MPP Station NS Norske Shell Offshore Norway 268 879 40 25 1,7100 253 475 689 | 230 10-31% OneSubsea 2 Helico-Axial OneSubsea 24-Nov-16 | 1-Mar17 | 32 Water Injection with Subsea Pumps @ | | 21 Increased process effciency for long tiebacks, low temperature luds and heavy offs production | 5.1~ Reduce or eliminate topsides chemical storage it
G R ) 34| Julia S8 Tieback with Dual SPP Systems ExxonMobil US GOM 2287 | 7500 272 170 331 50 1750 | 2550 | 300 10% OneSubsea 2 Centrifugal (SPP) T8D 1 2017 olole due to guaranteed target temperature and usage (CAPEX & OPEX Savings) 2 e
PSUTA  Pump Subsea Umbilical Termination Assembly , , - : - g - L L R R R R R R R 1 T I NP~ gy Power Transmission/Distribution and Controls 2.2 Shorter restart process in the case of production shutdowns 5.2 Small hardware footprint and weight B i, 3
PWRI  Produced Water Reinjection 35 | Moho Phase 1bis Brownfield Tieback to Alima FPU Total Congo, W. Africa 650 2133 67 40 400 60 1335 | 1935 | 350 49% OneSubsea 2 Helico-Axial OneSubsea 2015 TABLE 5: 2017 WORLDWIDE SURVEY OF INSTALLED ACTIVE HEATING SYSTEMS (AS OF FEBRUARY 2017) COURTESY OF I LS =r 2.3 EHTF allows any topside maintenance to be performed outside of crtical path 5.3 Local topside) controls NS \
ROV Remotely Operated Vehicle " N Type 1A Active Heating - DEH . . ) ) N~ )
RPM  Revolutions per Minute 36 | Stones Single Phase HPHT Pump System Shell US GOM 2,927 9,600 5.0 31 TBD TBD TBD TBD TBD <10% OneSubsea 2 +1 Spare Centrifugal (SPP) OneSubsea 2018 yp !}
7| Appomatto PP s e s o ___| 2oz | 7 C e g g | wz| B |ul|8zc s | .8 = = =8 A Type 2 Active Heating - ETH PP @ || EINETATES Sl s e
:(F:y g:::szrcgggrs(::nl\godule 38 | Parque Das Baleias (14) Horizontal ESP on Skid Petrobras Espirito Santo Basin 1,500 4,922 10.0 6.2 125.0 19 140 2,058 1.20 10-25% TechnipFMC 5 +1 Spare ESP Schlumberger (REDA) 3/19/14 1-Mar-17 35.3 5 % § § E = = = E = ':_g' = & = =3 = ﬁ ':_g' S 5 S 5 = 3.1 Longer tiebacks (>50 km) combined with local subsea processing complimentary technologies.
SIORS  Subsea Increased! Oil Recovery System 39 | Greater Enfield Dual MPP System Woodside W, Australia 850 2788 320 200 959.0 145 1100 | 159 | 260 | 520 81% OneSubsea 2+1 Spare Helico-Axial OneSubsea 2018 FLOWLINE ACTIVE HEATING TYPE o FIELD/PROJECT OWNER w (222 5 | £ | uwg | 22 g § = gF 52 22 =F- =1 countesy of FWTECSEA | | 32 Enables recovery from marginal, heavy ol and deep water ields courmesy or INTECSEA p—— 0
:uuns g{f}m '['t?eg’a“"lfj' T:s“"gt Boost St 40 | Dalmatian (33) Single MPP System Murphy E & P Co. US GOM 1,779 5,837 35.0 22,0 231.0 35 150.0 2,176 2.20 2.20 65% OneSubsea (33) 1+1 Spare Helico-Axial OneSubsea (33) 2018 & o el '§ = g e | = = = = = 'g § 'cé = e o 33 Reliable and simple to operate, low intervention / maintenance oo g
SPEEDSubsea Power Electical Equipmont Distribution 41| West Hub Mud Line Boosting Pump ENI Angola Block 15/06 1000 [ 3281 TechnipFMC TBD 02, 2018 = = Fig. 20: Seafloor
SPP Single Phase Pump 42 | Vigdis Subsea Boosting of existing wells Statoil Offshore Norway 280 919 6.5 4.1 50.0 725 230 | 230 | 20-40% TBA 1 TBD TBA 2021 inch Km m |Wm2K| mm? A/KV MW FLOWLINE ACTIVE HEATING DECISION SUPPORT Boosting Using
ngl gﬂgzzg Separation Boosting Injection =| 1 | Troll C Pilot (15) (21) SUBSIS (SS Sep. and W1 Sys.) Statoil Offshore Norway 340 1,116 35 2.2 250.0 38 151.0 2,190 1.60 0% GE / OneSubsea 1+1 Spare Centrifugal (SPP) OneSubsea Aug-01 1-Mar-17 185.8 1 Asgard Statoil 10 9 300 5.0 1,000 1,520/12 1.50 2000 North Sea Nexans TechnipFMC Reeling ESP in Caisson
SSP Subsea Processing o E 2 Colu_mba E. (8B Dual SPP System __ CNR. North Sea 145 476 7.0 43 331.0 50 305.0 4,424 2.30 0% OneSl.Jbsea 2+0 Spare Centrifugal (SPP) OneSubsea May-07 1-0ct-13 76.4 2 | Alve Statoil 126 16 350 3.0 1,200 1,300/12 240 2009 North Sea Nexans TechnipFMC Reeling GRAPH 3 — APPLICATION RANGES AND INDUSTRY EXPERIENCE (Refer to Table 1 for Project Details) GRAPH 4 - FLOW ASSURANCE ADVANTAGES fF(:? Iﬁld :-III?:
:gg:ls gﬁgzg: ﬁfr?l?i:ia:;t;ﬂ :rl:r?ir:l:?t?grtllzr; ;V;Lelm Q 3 | Tordis (WI) (13) (U Dual SPP & SS RWI Filtration System Statoil Offshore Norway 210 689 11.0 6.8 700.0 106 77.0 1,117 2.30 0% TechnipFMC 1+1 Spare SPP&MPP OneSubsea 1-Nov-07 1-Mar-17 109.1 3 | Goliat ENI 12 75 330 40 1,200 1,300/12 240 2012 North Sea Aker Solutions TechnipFMC Reeling 2000m ‘W Boosting
TRL  Technology Readiness Level i 2 4 | Tyrihans (I 3 SPP & SS RWI Filtration System Statoil Offshore Norway 270 886 31.0 19.3 583.0 88 205.0 2,973 2.70 0% FMC / Aker Solutions 2+1 Spare Centrifugal (SPP) Aker Solutions 12-Mar-13 1-Mar-17 475 4 | Gullfaks South Statoil 6/8 6.2 150 4.0 630 980/12 110 2014 North Sea Aker Solutions TechnipFMC Reeling ’9‘843 ft. e[
TUTA  Topside Umbilical Termination Assembly — | 5 | Albacora L'Este Field (30) (BN Raw Water Injection to 7 Wells Petrobras Campos Basin, Brazil 400 1,312 4t09 2.5-6.0 1125 170 85 1,233 1.2 0% OneSubsea 3+1 Spare Centrifugal (SPP) OneSubsea 14-Mar-14 1-Mar-17 35.5 5 | Huldra Statoil P 16 175 35 650 1,100/24 2.00 2002 North Sea Nexans TechnipFMC Reeling — Temp. Profile - Un-Insulated Flowline - 1 j
xgg"s z::;:;"s";:;'ns:‘f:’a"°“ and Pumping System 1 | Zakum Shallow Water Test Separation System BP Offshore Abu Dhabi 24 79 1969 1972 36 6 | Kristin Statoil 10 7 370 | 80 | 1200 | 150012 160 2005 North Sea Nexans TechnipFMC Reeling ETH Pip DEH Wet Insulated — Temp. Profile — Wet Insulated Flowline ) / G5
i i ; o ’ ’ - - 2,500 m — Temp. Profile — Flowline with Active Heating >
WD Water Depth 2 | Highlander Field (31) SS Separator / Slug Catcher Repsol Sinopec (26) UK North Sea 420 1,378 7 | Lianzi Chevron 12 43 1050 | 30 | 1400 | 14400/24 9.00 2015 West Africa Nexans Subsea 7 Reeling 82021, Projects Rigid Pipe Projects = :
W e :::gg}:gg Christmas Tree S EELI// . S5 Sep. and Pumping Unit (SSPU) Hamilton Bros UK North Sea 80 262 BOET (27) 1989 TYPE 1A: Direct Electrical Heating | 8 | Maria Wintershall 14 26 370 | 35 | 1,000 | 1350124 4.00 2017 North Sea Nexans Subsea 7 Reeling (Type 2) (Type 1A) =
XT Christmas Tree E 4 | Marimba Field (21) (MM VASPS Field Test Petrobras Campos Basin 395 1,296 1.7 1.1 60.0 9 52.0 754 0.3 OneSubsea 1 ESP Schlumberger (REDA) Jul-01 1-Jul-08 83.0 (DEH) - Wet Insulated Rigid Pipe 9 | Morvin Statoil 105 20 300 50 1,200 1,500/24 4.00 2008 North Sea Nexans TechnipFMC/Subsea 7 (1) Reeling ” —
couRTESY O INTECSER E 5 | Troll C Pilot (15 & 23) (I8 Horizontal SUBSIS (SS Sep. & WI Sys.) Statoil Offshore Norway 340 1,116 35 2.2 250.0 38 151.0 2,190 1.60 0% GE / OneSubsea 1+1 Spare n/a OneSubsea Aug-01 1-Mar-17 185.8 10 | Norne Urd Statoil 126 9 390 4.0 1,200 1,450/12 2.30 2007 North Sea Nexans TechnipFMC Reeling Z,élggzlfl: 6 g
WorleyParsons Group & 6 | Tordis (I (12), Separation, Boosting, Wi Statoil Offshore Norway 210 689 11.0 6.8 1,500.0 227 27.0 392 2.30 10-68% TechnipFMC 1+1 Spare Helico-Axial OneSubsea Oct-07 1-Mar-17 1123 11 | Olowi (2) CNRI 8 4 30 45 1,000 1,300/12 270 2010 West Africa Aker Solutions Saipem S-lay = : . o
7 7 | Parque Das Conchas (BC 10) Phase 1 (B Separation Caisson / Artifical Lift Manifold Shell Campos Basin 2,150 7,054 25.0 15.6 185.0 28 152.0 2,205 1.10 15% TechnipFMC 4 ESP Baker Hughes Centrilift Aug-09 1-Mar-17 90.3 12 | Ormen Lange Hydro, Shell 30 20 1,000 | 20.0 1,200 3,000/52 8.00 2006 North Sea Nexans Saipem S-lay % _.g (S:gﬂlr:;zys of Aker
Information Accuracy: We have attempted to use § 8 | Perdido B Caisson Separation and Boosting (28) Shell US GOM 2,438 7,999 0.0 0.0 132-264 20-40 158.8 2,303 1.20 15% TechnipFMC 5 ESP Baker Hughes Centrilift Mar-10 1-Mar-17 84.0 13 | Shah Deniz Ph. Il BP 14 18 500 4.0 1,000 1,300/24 2,50 2016 Caspian Sea Nexans Saipem S-lay e 1,500 m E
:ﬂ;’:g; a"rzcc:s';f:‘ :Ss‘t’:&':fng";ed:‘fmﬁ;ﬂgzsf;:m =S 9 | Pazflor [N 3 Gas/Liquid Vertical Separation System Total Angola, Blk 17 800 2,625 40 25 1,800.0 212 105.0 1523 | 230 <16% TechnipFMC 6+2 Spare Hybrid H-A OneSubsea Aug-11 1-Mar-17 | 659 14 | Skarv BP 12 128 375 | 30 | 1200 | 14002 2.20 2010 North Sea Nexans Subsea 7 Reeling S et Y . g _ _
hrein, No installod, aanctioned, or pending applicaion 2 10 | Marlim SSAO - Pilot (B in-Line Separation Petrobras Campos Basin 878 | 2881 | 38 24 1350 20 25 | 358 | 19 67% TechnipFMC 1 Centrifugal (SPP) OnesSubsea Mar13 | 1-Mari7 | 469 15 | Skuld statol w | | 0 | 35 | 120 | 130024 | 400 2012 North Sea Nexans Subsea? Resling | | = 1 ! ® k5 Active Heating Target Temp. &~ /" M "o Fig. 22: Fuglesangs
was ip?entionally e)gcluded. yVe have sqmmarized the 11 | Parque Das Conchas (BC 10) Phase 2 “ 2 additional ESP sy Shell Campos Basin 2,150 7,054 25.0 15.6 185.0 28 152.0 2,205 1.10 15% TechnipFMC 2 ESP Baker Hughes Centrilift 16 | Tyrihans Statoil 18 28 330 40 1,200 1,600/52 10.00 2007 North Sea Nexans Subsea 7 S-lay 1,000 m ﬁ Max. Hydrate Formation Temp. Centrifugal Pump
S 12 | Gorvina (26) [Z3l VASPS wiHorizontal ESP Petrobras Campos Basin 280 919 8.0 5.0 135.0 2 21 305 04 <10% TechnipFNG 1 ESP Baker Hughes Centrilf - - - T Habanero T o0 - 50 100 | VA m = 5003 o m TP — ey 32811 PB - Flexible Pi — X —_——_———— ‘i
been collected from public sources, m;mpany brochures, CURRENT STATUS CATEGORIES NOTES: 1. Qualification Status — See information accuracy statement below title block and note 8. King Field MPP are off line. There are no indications that Anadarko will reactivate these 16. Mutineer/Exeter Projects: Manufacturers are: OneSubsea and Centrilift. There are 2 22. Jubarte Field (Phase 2) — Phased installations from 2010 thru 2015. Wells were 29. Barracuda - Is the first installation of high boost MPP. Ref. 2013 OTC Paper 24217 for TYPE 1B: Dlrect Elect"cal Heatmg 18 | NaKika Shell 10/16 13 1.900 11 N/A N/A 1.00 2004 GoM N/A TechnipFMC J-Lay 17 B exinle Ipe
personal interviews, phone interviews, press o | Proiect that the qualification status categorizations shown in this table, and throughout the pumps in the near future. ESPs per well feeding 1 x OneSubsea MPP per asset on seafloor. connected to the FPSO P-57. All wells will have gas-lift as a backup. additional information about the MPP. (DEH) - Pipe_in_Pipe ! . - PrOjetttS (Type 3) 13 Wax Appearance Temp. o
: P i : f " P rojec poster, are based on unverified claims from equi ppliers and field op 9. Nuovo Pignone is now part of GE. 17. Draugen MPP - This was the world’s first Multiphase Subsea Pump which was 23. SUBSIS - The world's longest operating subsea separation system and first subsea 30. Albacora Field - Ref. 2013 OTC Paper 24167 19 | Serrano/Oregano Shell 6/10 12 1,000 | 1.0 (3) N/A N/A 1.00 2001 GoM N/A McDermott J-Lay 500 m da .
Industfy magazines, vendgr—supp ied in _ormatlon_, an_d Qualified/Testing These qualification status designations are not necessarily derived using technology 10. Gullfaks - Go to OTC Paper 27224 by OneSubsea. This paper will provide an overview installed in 1993. It ran successfully from 1995 for 12 Months (1,000 hours) and was water injection pump system. 31. Highlander Field - SS Tieback to the Tartan Field which has a SS separator/slug catcher Ly — - - — - -
web sites. No guarantee is made that information is . . . i level (TRL) per APl RP 17Q or DNV-RP-A203. of the Technology Qualification Program (TQP) completed for Statoil's Gullfaks Subsea decommissioned and abandoned due to change in water injection strategy. 24. Rosa/Girassol development project includes the Rosa field with 4 SS hoosting pumps. installed for the tie-in to the Tartan Platform. See papers: 1994 OTC #7438-MS, 1987 TYPE 2: Electrical Trace 6x12 1,640 ft. 8 10‘k 9 Ambient Temp. .
accurate or all-inclusive. Neither INTECSEA nor Offshore Awarded and in Manufacturing or Delivered 2. Pumping & Boosting: The terms “Pumping” and “Boosting” are used interchangeably Compression (GSC) project. 18. Statoil - See OTC Paper 27201 by Rune Ramberg & other for Statoil's research leading 1st set operational in Sept., 2015 & 2nd set operational in April, 2016. SPE #13970-PA, 1987 SPE # 16532-MS ; * el i an 20 | Islay Total , 6 120 1.0 4x8 (4) 0.6/1.0 0.18 2012 North Sea (UK) Heat Trace TechnipFMC Reeling 3,16 A Courtesy of ClydeUnion
Magazine guarantees or assumes any responsibility Installed & Currently Operating throughout this poster and in the industry. 11. Asgard Project: See OTC Paper #27197 by Anders Storstenvik: Aker Assgard Project. up to the Subsea Factory Compressor Stations. It highlights Statoil's future vision. 25. Gullfaks South — was shut down in Nov. 2015. The root cause has been identified as 32. Petrobras changed ESP supplier from Baker Hughes to Schlumberger (REDA) January Heatmg (ETH) - P|pe-|n-P|pe PiP 5 Al 1 1 Pump (SPX Flow)
or liability for any party’s . . 3. Unit Motor Power: Is the unit motor power for either a pump or compressor assembly. 12. START: Month & Year indicates first month and year of operation for the SS processing 19. CLOV - Two (2) MPPs are on the sea floor since Dec. 2015. The seabed MP boosting “AC corrosion in the umbilicals that led to the leakage, ruling out any fault with the 2015. 1 of each still has a Baker Hughes ESP as of February 2015.
) : @ Installed & Not Currently Operating or In-Active 4. Differential Pressure: Differential Pressure values are for individual boosting units. system. pumps will boost flow from 4 fields which are: Cravo, Lirio, Orquidea and Violeta. p ing to a Statoil sp 33. Dalmatian will be the longest subsea tieback in the GOM with SS boosting (35 KMs / 22 . . ] ) ) 0m T T T :+
use of the information | DOSTER IE Abandoned. Removed 5. GVF = Gas Volume Fraction at inlet of a boosting assembly. 13. Tordis Field: 1+1 Spare Multiphase Boosting Pumps, and 1+1 Spare Water Injection 20. Parque Das Conchas (BC 10) Phase 1 - Composed of 3 reservoirs: Ostra, Abalone and 6. Repsol Sinopec — full Operator name is REPSOL SINOPEC RESOURCES UK LIMITED. Miles). Murphy E & P has awarded the Subsea Integration Alliance (SIA) (Onesubsea + TYPE 3: Integrated Production Bundle | 2! | Dalia (risers) Total 1075 | 1.65x8 | 1,350 | 35 | 6x6(4) 0.6/1.0 0.25 2004 West Africa Draka TechnipFMC Reeling L 05 10 15 20 25 30 35 40 45 50 R q
presented. If any information N ' 6. Cascade & Chinook - Utilizes horizontal ESPs on a skid above mudline. It is an Pumps; Tieback to Gullfaks C platform. Argonauta B-West. Argonauta 0-North to be added in Phase 2. Awarded to FMC but Repsol acquired the field through the Talisman acquisition. Subsea 7) an EPCIC contract for the the subsea multi-phase boosting system. 4 q - N N o g . . . - " . o . g Plpellne/ FIowIIne Length
is found to be incorrect, g Canceled Project alternative ESP boosting configuration to caisson in the seabed. This technology is 14, BCSS - Centrifugal Subsea Submersible Pumps. Pumps are placed in protective holes in installed. 27. Ormen Lange Gas Compression 2 — Currently Norske Shell is working to simplify the 34. Peon Development — In March, 2014 Statoil and partners placed the project on hold (IPB) - Flexible Pipe 22 | Papa-Terra Petrobras-Chevron 6 27 (5) 1,200 4.8 | 16x6 (4) 0.9/1.6 1.00 (6) 2014 Offshore Brazil | General Cable TechnipFMC Reeling m?
not current, or has been ~ Postponed or On Hold . g:sign:q tg] colver th(: Iov; GVFt'aII;d r:(igh t[:1eltaP ?;ujulti_;t)nassse flow. on. In Seot 5 tThe“stte:all’)_(idi ZSOOm fr?m %roducing X\rellsz.sl\llg(l)ié)1 -glodg#ncde Bom;&sg’umping&\l}odule). 21. EMarim'clnab\_llAgggf Zs(io?t - Firs:j igstallz;@ion(fjn Il\natlrigba)(JleFl’eEtégbfra?? ! Ergol(\]gzlrg dof gesign, r(tet?'uovgou?necessary redundancy, and reduce module size, and reduce weights . gr'llttll It(hey sz;e :':;)w ISS.Z[g)a11§4 t(:;ompressg)n i(sj %erfotr?'ning or;| otl;er gﬂﬁmfﬁ devel ; U Value (W m K) _________ - S ememees
p - . Asgard is the longest subsea tieback in the world wi gas compression. In Sept., . Trol ilot: Separation began on Aug. 25, . See paper , page 10 for xxonMobil, - Startup and Operation (July to Dec.) unti ailure, nd of y more than 50%. . Shtokman Field - In azprom decided not to go ahead with the the development . . . . . ’ . . " . | . . . " " . . COURTESY OF W I ELSEA sSubses COURTESY OF #iW 1 ECSEA
(L LD ) ] 2016 Asgard passed a major milestone. It has run successfully for over 12 months with further details on operating experience. Note that injection pump data s only shown in JIP, By-pass production, 2003 - Workover Plan (WP), 2004 - Workover and Re-start on 28. Peridido — Cassion for separation is 350 feet long drilled into the seabed. Read OTC of the Shtokman field. NOTES: 1. Subsea 7 installed riser System Only. 2. Olowi uses a continuous DEH system. 3. U values are assumed. 4. Number of cables x size of cable (these are 3 phase cables) 5. Papa-Terra project has three (3) risers and four (4) flowlines. 6. The specified power demand of 1 MW is required per line. A DEH-Single Pipe <> DEH-PiP [ ETH PiP - @ IPB Flexible Pipe WotlParsons G oryPtsons G gﬂ“;:zx"; 9
s to ssp@intecsea.com. ) an almost perfect track record. the subsea water injection section of the table. May 8, 2004. From 2005 until 2008 VASPS operated well until well failure. Paper 21716 glesang
SUBSEA PROCESSING COURTESY OF {;1'1' TEESEA SUBSEA POWER CONNECTORS Fig. 3: Siemens DigiTRON+ and DigiTRON3 Fig. 4: Siemens DigiTRONf SUBSEA POWER DISTRIBUTION EQU'PMENT uo?:?;g:akrsens Su:ts;a Po:ler :tridlis thlown i_rIlIFiIg. 2|,)wiﬂ1nﬂ1; tmhai:_huiIﬂingsbltt)u:ks'i,r:)Figs.GIEl_,d 4,and 5. ;igl;(i: O:nen Ii,asnge Pilot 'T'Ig,t Z:’GE ::k:ll SM\"Taltigear Prototype SUBSEA GAS COMPRESSION SYSTEMS Fig. 3: SSd(}tonipresﬂtg]sSéation 2.0.concept
eyParsons Grous et m connectors and control system will also be pa e Siemens Subsea Power Grid. ubsea Pump ested in Shallow r compared to Asgar ompression
. 4 4 Fig. 2: Siemens ElecTRON ) . NI . . . . P
T T 1 TYPES: WET-MATE AND DRY-MATE wgt-Mate e Fig. 1: Ormen Lange Pilot SS Circuit Breaker Fig. 2: Siemens Conceptual Subsea Power Grid Fig. 3: Siemens SS Transformer Fig. 4: Siemens Conceptual ~Fig. 5: Siemens Conceptual SS Al B LT LT T (F;'g' % Tec!mlpsFtMtg cunf;:p;uall 2 TTI" l:;y dﬁ‘is
SUBSEA S TR St SUBSEA GAS e oA HV & CONTROL SO TESTING \ e == Prototype at Shallow Water Test SS Variable Speed Drive  Switchgear . z| \GOIEERN SEN L EREELD L DL
BOOSTING TN COMPRESSION AC/DC POWER SYSTEMS FACILITIES . ———
@ SYSTEMS HEATING (13) SYSTEM SUPPLIERS SYSTEMS Fig. 1: GE MECON DM 145/700 \
I 1 1 Dry-mate connectors
PUMP PUMP ELECTRIC COMPRESSION POWER ‘ OMBILIGALS ‘ ASDS/VSDS, ‘ W ‘ PENETRATORS ‘ { AKER SOLUTIONS } { AKER SOLUTIONS (1) } { AKER SOLUTIONS (1) }
SYSTEM MOTOR AKER SOLUTIONS (1) AKER SOLUTIONS (1) SYSTEM COMPRESSORS ABB SAIPEM-AKER SOLUTIONS X-FORMERS
PACKAGERS MANUFACTURERS Nl yianurACTURERS { ; } '{ } PACKAGERS { abboom } L e GABLES & SWITCHGEAR CONNECTORS
JGHES (1, ES GHES (1,
AKER SN.I.I_TWH:.('II) | BA:EK;S'U':.::E(:KUI) { AKER sm.u_nous ) } { BAKER HUGHES (1,2) } { GE (2) } AKER SDLU_'IIDNS 1) - { AKER SDI:UTIIINS }{ ah:?;m } { :’:{ER SUI:U|:'OOI;'S" } { ’bl:;m } { ,;L[:,I,“gm } { BENESTAD (9) } { BAKER HUGHES (1, 2) } { :EP}E THAMI 5 } { BAKER HUGHES (1,2) } Counesy pr—
SUBSEA INTEGRATION - . .
ipFMC (6, 1) CURTISS WRIGHT TechnipFMC/ ONESUBSEA (3, 15) TechnipFMC (14) HEAT TRACE LTD. M onE ;ulau;"::ggu 7, ALCATEL BICC BERCA DRAKA BAKER HUGHES (1,2) DEUTSCH (5) DEUTSCH (5) { e } { 2 } { e } g N =m0 ™ ‘ Fig. 4: NOV Passw_e Cooler - I_=|eld proven
SULZER (5, 14) onesubsea.com fmetechnologies.com heat-trace.com SCHLUMBERGER alcatel-ucent.com biccberca.com draka.com bakerhughes.com te.com te.com Courtesy of Siemens ; CRORCONG . - S 5 L fazs.| Courtesy of GE 5 5 technology lowering production temperature i Mg N
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Accelerate production targets

OneSubsea pumps deliver greater return on investment to field development concepts, &
including long-tieback and brownfield applications. &~ 0OneSubsea

~r A Schlumberger Company

onesubsea.slb.com

VAL ALY = ¥ MY




