
Norwegian	  Marine	  Robo.cs	  Facility	  
ROV	  for	  	  

Deep	  Sea	  Research	  

Partners:	  
University	  of	  Bergen	  
Ins.tute	  of	  Marine	  Research	  
Chris.an	  Michelsen	  Research	  

Funding:	  46	  million	  NOK	  through	  
Norwegian	  research	  councils	  
	  Infrastructure	  Program	  

By	  Dr.	  Rolf	  Birger	  Pedersen,	  University	  of	  Bergen,	  and	  
Asgeir	  Steinsland,	  senior	  engineer,	  Ins.tute	  of	  marine	  research,	  Bergen,	  Norway.	  



Kystdesign	  Supporter	  
Hydraulic	  work	  class	  ROV	  4000m	  



Pay	  Load	  and	  Through	  Frame	  LiQ	  Capacity	  	  

340	  kg	  upward	  pull	  



Room	  For	  Scien.fic	  Payload	  	  
on	  the	  Outside	  



Room	  for	  scien.fic	  Payload	  	  
Inside	  the	  Structure	  



Remotely	  Operated	  Vehicle	  (ROV)	  &	  
Tether	  Management	  System	  (TMS)	  

	  Kystdesign	  
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PARTS LIST
ReferenceCertificateMaterialDescriptionQtyItem
MO104455TMS Frame R511
MO104546Compensator support 112
MO104547Compensator support 213
MO104550Spooling Nut Fork14
MO104541Stabilizer Guide Assembly15
MO104540HPU Assembly16
180940Valvepack, Termination & Trafo JB17
MO110191Turntable spooling mechanism18
180948Drum Assembly19
174060Cylinder MO21 Ø40/25 x 80410
174057Stabilizer Base 111
174028Tether Tensioner112
173963Mounting Bracket413
174023Cardev Filter bracket assembly114
180971Focal Swivel end115
174077Turntables & Linkages116
173921Knife Receptacle Assy117
1744003.16082-T6Manifold Block418
1740023.1AISI 316 LBolt819
1732173.1AISI 316 LHydraulic Pipe Bracket120
173992AISI 316 LMarking Tag, TMS121
173996JM7-15Runner Bushing222
1740003.16082-T6Spacer Plate123
MO1059273.1AL 6082-T6Spacer Plate Kystdesign124
MO104472RubberD-Fender 94x114x22625
MO104467RubberD-Femder 65 x 801226
173993LeadGrating plate127
162270AISI 316 LLocking Pin Stainless steel LSA Ø3 R Clip828
1710163.1Red pin shackle 4.75t629
174376A4M-Clip430
158258A4Nord-Lock M122431
158667A4DIN 125 (ISO 7089) -A 6,4832
158669A4DIN 125 (ISO 7089) -A 8,42933
158670A4DIN 125 (ISO 7089) -A 10,51434
158671A4DIN 125 (ISO 7089) -A 137835
158673A4DIN 125 (ISO 7089) -A 171636
158674A4DIN 125 (ISO 7089) -A 19837
158340A4-80DIN 985 -M6838
158341A4-80DIN 985 -M81939
158325A4-70DIN 985 -M8840
158342A4-80DIN 985 -M101041
158343A4-80DIN 985 -M1211242
158344A4-80DIN 985 -M161243
154699A4-80DIN 912 (ISO4762) - M5 x 10444
154717A4-80DIN 912 (ISO4762) - M6 x 30245
154719A4-80DIN 912 (ISO4762) - M6 x 401246
154724A4-80DIN 912 (ISO4762) - M6 x 70647
154725A4-80DIN 912 (ISO4762) - M6 x 801548
154726A4-80DIN 912 (ISO4762) - M6 x 90249
154733A4-80DIN 912 (ISO4762) - M8 x 30250
154735A4-80DIN 912 (ISO4762) - M8 x 402251
154745A4-80DIN 912 (ISO4762) - M10 x 20652
154747A4-80DIN 912 (ISO4762) - M10 x 30453
154755A4-80DIN 912 (ISO4762) - M10 x 70254
154758A4-80DIN 912 (ISO4762) - M10 x 90855
154763A4-80DIN 912 (ISO4762) - M12 x 20456
154765A4-80DIN 912 (ISO4762) - M12 x 30357
154769A4-80DIN 912 (ISO4762) - M12 x 5010858
158940A4-70DIN 7991 (EN ISO 10642) - M8 x 20459
158944A4-70DIN 7991 (EN ISO 10642) - M8 x 40860
156114A4-80DIN 931 (ISO 4014) - M6 x 50461
180299A4-80DIN 931 (ISO 4014) - M16 x 90 Certified862
156189A4-80DIN 931 (ISO 4014) - M16 x 100463
172826A4DIN 9021 ( ISO 7093 ) -138564
MO1045033.1AISI 316LJunction Box Bracket 1265
MO1045023.1AISI 316LJunction Box Bracket 2266
MO105923Docking Probe Assembly167
180956Focal El swivel 900mm168
MO112756TMS Cable Cage169
158257A4Nord-Lock M10470
157420A4-70DIN 933 (ISO 4017) - M10 x 40471A
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This drawing is the property of Malm Orstad as
and shall neither be copied nor 
presented to non authorized persons 
without the written consent of Malm Orstad as.
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Bolt Torque / Lock Table
No Lubrication / Lock Medium Torque (Nm) Sign
1

Tool Cert. NumberBolt Dim
M5 Aqua Seal 5,8 Nm

2 M6 Aqua Seal 9,9 Nm
3 M8 Aqua Seal 24 Nm
4 M10 Aqua Seal 47 Nm
5 M12 Aqua Seal 82 Nm
6 M16 Aqua Seal 199 Nm
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Camera	  systems	  
•  2x 	  Sidus	  Pan	  &	  Tilt	  with	  posi.on	  feedback,	  type	  SS109HT	  

•  2x 	  HD-‐SDI	  1080p	  on	  pan	  .lts	  	  
•  1x 	  HD-‐SDI	  1080p	  

•  1x 	  Imenco	  Low	  Light,	  type	  Basking	  
•  2x 	  Imenco	  Tool	  camera,	  type	  Grey.p	  



Ligh.ng	  

16	  x	  130W	  Dimable	  LED	  lights	  
210.000	  Lumen	  



Skid	  &	  Drawers	  



Manipulators	  
Schilling	  T4	  and	  Schilling	  Atlas	  

Manipulators	  and	  toolskid	  
Schilling	  T4	   Schilling	  Atlas	  



Hydraulic	  valves	  available	  	  
for	  samplers	  and	  tooling	  

Two	  separate	  hydraulic	  system	  
1) Propulsion	  and	  arms	  
2) Auxiliary	  system	  for	  samplers	  and	  tools	  	  

Auxiliary	  system	  includes	  the	  following	  
propor.onal	  valves	  that	  are	  controlled	  
topside:	  
1)  11	  x	  	  8	  l/min	  @200bar	  
2)  4	  x	  75	  l/min	  @200bar	  
3)  1	  x	  	  200	  l/min	  @200bar	  



Survey	  Frame	  



Naviga.on	  Sensors	  



Auto	  func.ons	  	  

•  Auto	  heading	  
•  Auto	  depth	  
•  Auto	  al.tude	  
•  Auto	  posi.on	  	  
•  Auto	  track	  



Power	  supply	  for	  external	  sensors	  (default):	  
•  24Vdc	  	  
•  48Vdc	  
•  115	  Vac	  	  

Telemetry	  system	  provides	  interfaces	  	  
•  serial	  communica.on	  (RS232/485/TTL)	  
•  Ethernet	  
•  Other	  interfaces	  can	  be	  provided	  if	  needed	  

Power	  Supply	  and	  Telemetry	  
for	  Sensors	  and	  Instruments	  

•  17	  spare	  connec.ons	  
•  5	  spare	  op.cal	  fibers	  



Samplers,	  sensors	  &	  Tools	  

•  Water/gas	  samplers 	  

–  high	  temp	  
–  low	  temp	  

•  Suc.on	  sampler	  
•  Biosyringe	  
•  Push	  cores	  
•  Chain	  saw	  
•  Rock	  drill	  

•  CO2	  
•  CH4	  (Methane)	  

•  Temperature	  probes	  

•  CTD	  



Kronprins	  Haakon	  

Our	  research	  vessels,	  	  
where	  the	  ROV	  will	  be	  used.	  

Dr.	  Fridtjof	  Nansen	  



Installa.on	  of	  ROV	  and	  LARS	  on	  	  
R/V	  G.O.	  Sars	  

18	  



PDU	  

Workshop	  
container	  

Full	  installa.on	  with	  TMS	  and	  AHC	  winch	  

A-‐frame	  

Winch	  
with	  AHC	  

Shea
ve	  

ROV/TMS	  

19	  



Launch	  and	  Recovery	  System	  (LARS)	  
SEPRO	  

20	  





Minimum	  Installa.on	  in	  the	  hangar	  
Without	  TMS.	  

A-‐ramme	  

10	  Q	  
winch	  

ROV/TMS	  

PDU	  

ROV	  

22	  



Installa.on	  -‐	  Hangar	  
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ROV	  Control	  room	  
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