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Forord 

Undersøkelseskommisjonen etter Bourbon Dolphins forlis har hatt fokus på
forhold og informanter som kan være med på å forklare forliset.

Med utgangspunkt i fartøyets beskaffenhet, utrusting og bemanning har
kommisjonen bedt om, selv innhentet og fått tilsendt omfattende skriftlig mate-
riale fra rederi, verft, DNV, Sjøfartsdirektoratet og andre. 

Kommisjonen har også sett nærmere på det arbeidsoppdrag Bourbon
Dolphin utførte da forliset inntraff. Kommisjonen har således gjennomgått
betydelige mengder dokumenter som gjelder planlegging og gjennomføring
av ankerhandteringsoperasjonen. Dokumentene er skaffet til veie av oljesel-
skapet, boreriggselskapet og konsulentselskapet. Kommisjonen har også fått
tilgang på dokumenter innhentet av norske og britiske sjøfarts- og politimyn-
digheter.

Sist, men ikke minst, har kommisjonen innhentet forklaringer fra 38 perso-
ner og nedtegnet dette i skriftlige referater. 

I særskilt vedlegg nr. 1 har kommisjonen tatt inn de dokumenter som etter
kommisjonens vurdering utgjør det sentrale vurderingsgrunnlag.

I tillegg er også en inntatt en vurdering av Bourbon Dolphins maskineri fra
Ship & Offshore Surveyors A/S og en juridisk betenkning fra stipendiat
Hanne Sofie Logstein.

De skriftlige referatene fra høringene er inntatt i sin helhet i særskilt
vedlegg nr. 2 (Avhør). 



Kolumnetittel
tekst

4
Vedlegg 2



Kolumnetittel
Bourbon Dolphins forlis den 12. april 2007

5
Vedlegg 3

Detaljert innholdsfortegnelse 
 
Vedlegg 1 Fartøyet  
1.1 Ulstein, Outline specification, 04.01.05 ......................................................................... 8 
1.2 Sjøfartsdirektoratet, Bourbon Dolphin Inclining Test, 23.08.06.................................. 25 
1.3 Ulstein, Final Stability Manual, 28.08.06 (Utdrag side 1, kapittel 3, kapittel 12.1  
 side 1.20-1.22, 1.185- 1.187, 1.195-1.198, 1.206) ....................................................... 50 
1.4 Sjøfartsdirektoratet, stabilitetsgodkjenning, 02.10.06.................................................. 68 
1.5 DNV, Certificate of Bollard Pull, 03.10.06.................................................................. 70 
1.6 Norwegian International Ship Register, Certificate of Ownership and  
 Encumbrances, 03.10.06 .............................................................................................. 74 
1.7 Anchor Handling/Towing winches. Emergency release, Rolls Royce, 16.05.07......... 75 
1.8 Specification Emergency Release, Rolls Royce, 970924............................................. 79 
1.9 Ulstein, RAO beregninger for tyngdepunkt og hekkrull, oktober 2007....................... 85 
1.10 Møtereferat, Stability Experts Meeting, 07.12.07 ........................................................ 89 
1.11 Karmøy Winch, Vurdering av ankerhåndteringsutstyr, januar 2008 ........................... 98 
1.12 Gisle Fiksdal, Stabilitetsberegninger, februar 2008. .................................................. 106 
 
Vedlegg 2 Rederiet  
2.1 Bourbon Offshore, Safety management system, 01.10.03  

(Utdrag section 1.0- 1.3, section 2.1- 2.2, section 3.1- 3.2, section 5.1.1- 5.1.7,  
section 6.1- 6.7, section 7.1- 7.5, section 9.1- 9.2, section 12.1- 12.3) ...................... 132 

2.2 Bourbon Offshore, Anchor handling and towing manual, 01.10.03  
(Section 0.0, 1.0, 2.0, 3.0 og Forms & Checklist Manual)......................................... 163 

2.3 Bourbon Offshore, dokumenter vedrørende handover Mates Handover  
Checklist 01.10.03 Chief Engineers Handover 01.10.03 Master Handover  
Checklist 01.10.03...................................................................................................... 190 

2.4 Bourbon Offshore, Safety induction checklist & familiarisation, 01.10.03............... 193 
2.5 Bourbon Offshore, internrevisjon, 09.03.07............................................................... 198 
2.6 DNV, Revisjon av sikkerhetsstyringssystemet, 17.03.07........................................... 203 
2.7 Bourbon Offshore, Risk assessment, 07.04.07........................................................... 206 
 
Vedlegg 3 Planlegging av riggflyttet  
3.1 Chevron Texaco, Marine Operations Manual, 05.06.03  

(forside og innholdsfortegnelse)................................................................................. 213 
3.2 Chevron Texaco, Mooring Analysis Report, July 2005  

(Utdrag side 1-5, 14, 30-32) ....................................................................................... 216 
3.3 Transocean, Task risk assessment work sheet, 27.10.05............................................ 225 
3.4 Chevron Texaco, Guidance to Vessels Masters, 11.01.06 (utdrag s.1-5 og s. 26) ..... 230 
3.5 Transocean, Transocean Rather Operations Management Plan, 02.08.06  

(forside og innholdsfortegnelse)................................................................................. 236 
3.6 Transocean, Transocean Rather PSV AHV Datacard, Rev 1, October 2006............. 240 
3.7 Trident, Semi Submersible Rig move marine report 25.10.06................................... 242 
3.8 Transocean, Transocean Rig specific procedure retrieving anchors, 1.12.06 ............ 266 
3.9 Transocean, Transocean Rig specific procedure running anchors, 1.12.06 ............... 270 
3.10 Chevron, Rig move procedures, 16.03.07, supplementary revision to  

final procedures, 30.03.07 and e-mail from J.Sapsford, 10.04.07.............................. 274 
3.11 Trident, Document transmittal form, 26.03.07........................................................... 339 
3.12 Swan & Co Marine Surveyors, Survey Report, 27.03.07 .......................................... 340 
3.13 Transocean, Winch Tension Transocean Rather, 12.04. 07 ....................................... 341 



Kolumnetittel
Bourbon Dolphins forlis den 12. april 2007

6
Vedlegg 3

3.14 Trident, Technical memorandum, Mooring Analyses, 21.09.07................................ 344 
3.15 Trident, Internal memorandum, Deployment Study, 03.12.07................................... 347 
3.16 Ross Watson, Marine Operation Safety Brief, udatert ............................................... 350 
 
Vedlegg 4 Meteorologiske data og kart 
4.1 Oversiktskart .............................................................................................................. 352 
4.2 Chevron Texaco, Transocean Rather West of Shetland Mooring and Riser Analyses  

Environmental Data, 03.05.05.................................................................................... 353 
4.3 Meteorologisk Institutt, 24.04.07. Vurdering av værforholdene mellom  

Shetland og Færøyene den 12.04.07 med strømdata, vedlagt utdrag av rapport:  
”Fluxes of Atlantic Water in the Faroe Shetland Channel calculated from  
a detailed accoustic doppler current profiler data (1994-2005)”................................ 363 

4.4 NowcastingWilkens, Weather Forecast issued 12.04.07 03:46 and 11:48 UTC........ 386 
4.5 Weathernews, Weather Forecast issued 12.04.07 05:05 and 16:07  

GMT and chart report................................................................................................. 390 
4.6 Transocean, Transocean Rather Daily Marine Report, 11.-13.04.07......................... 394 
4.7 Transocean, Recorded Weather Data, 12.04.07 ......................................................... 413 
4.8 Mailkorrespondanse mellom Bourbon Offshore og Marintek, 09.05.07 ................... 414 
4.9 Aerospace and marine international, October 2007 ................................................... 417 
 
Vedlegg 5 Logger  
5.1 Trident, Towmaster’s log, 26.03-15.04.07 ................................................................. 454 
5.2 Trident, Navigation engineers log, 06.04-12-04.07 ................................................... 482 
5.3 Transocean, Emergency response log, 12.04-15.04.07 .............................................. 491 
5.4 Transocean, Ballast control room log, 27.03-15.04.07 .............................................. 509 
5.5 Transocean, Chronological list of events at site, 12.04-15-04.07 .............................. 528 
 
Vedlegg 6 Berging 
6.1 Smit Salvage, Summary Report, 19.09.07 ................................................................. 536 
6.2 Forklaringer fra Smit personell, 19.09.07 .................................................................. 540 
6.3 Chevron, Bourbon Dolphins Side Scan Sonar Survey, July 2007 ............................. 567 
 
Vedlegg 7 Juridisk betenkning fra Hanne Sofie Logstein 
En gjennomgang av det britiske regelverket i tilknytning til  
ankerhåndteringsoperasjonen der Bourbon Dolphin forliste ................................................. 569 
 
Vedlegg 8 Ship & Offshore Surveyors A/S:  
Teknisk vurdering av maskinanlegget.................................................................................... 644 



Særskilt vedlegg nr. 1 til NOU 2008: 8
Bourbon Dolphins forlis den 12. april 2007

7
Vedlegg 1

Vedlegg 1

Fartøyet



Særskilt vedlegg nr. 1 til NOU 2008: 8
Bourbon Dolphins forlis den 12. april 2007

8
Vedlegg 1



Særskilt vedlegg nr. 1 til NOU 2008: 8
Bourbon Dolphins forlis den 12. april 2007

9
Vedlegg 1



Særskilt vedlegg nr. 1 til NOU 2008: 8
Bourbon Dolphins forlis den 12. april 2007

10
Vedlegg 1



Særskilt vedlegg nr. 1 til NOU 2008: 8
Bourbon Dolphins forlis den 12. april 2007

11
Vedlegg 1



Særskilt vedlegg nr. 1 til NOU 2008: 8
Bourbon Dolphins forlis den 12. april 2007

12
Vedlegg 1



Særskilt vedlegg nr. 1 til NOU 2008: 8
Bourbon Dolphins forlis den 12. april 2007

13
Vedlegg 1



Særskilt vedlegg nr. 1 til NOU 2008: 8
Bourbon Dolphins forlis den 12. april 2007

14
Vedlegg 1



Særskilt vedlegg nr. 1 til NOU 2008: 8
Bourbon Dolphins forlis den 12. april 2007

15
Vedlegg 1



Særskilt vedlegg nr. 1 til NOU 2008: 8
Bourbon Dolphins forlis den 12. april 2007

16
Vedlegg 1



Særskilt vedlegg nr. 1 til NOU 2008: 8
Bourbon Dolphins forlis den 12. april 2007

17
Vedlegg 1



Særskilt vedlegg nr. 1 til NOU 2008: 8
Bourbon Dolphins forlis den 12. april 2007

18
Vedlegg 1



Særskilt vedlegg nr. 1 til NOU 2008: 8
Bourbon Dolphins forlis den 12. april 2007

19
Vedlegg 1



Særskilt vedlegg nr. 1 til NOU 2008: 8
Bourbon Dolphins forlis den 12. april 2007

20
Vedlegg 1



Særskilt vedlegg nr. 1 til NOU 2008: 8
Bourbon Dolphins forlis den 12. april 2007

21
Vedlegg 1



Særskilt vedlegg nr. 1 til NOU 2008: 8
Bourbon Dolphins forlis den 12. april 2007

22
Vedlegg 1



Særskilt vedlegg nr. 1 til NOU 2008: 8
Bourbon Dolphins forlis den 12. april 2007

23
Vedlegg 1



Særskilt vedlegg nr. 1 til NOU 2008: 8
Bourbon Dolphins forlis den 12. april 2007

24
Vedlegg 1



Særskilt vedlegg nr. 1 til NOU 2008: 8
Bourbon Dolphins forlis den 12. april 2007

25
Vedlegg 1



Særskilt vedlegg nr. 1 til NOU 2008: 8
Bourbon Dolphins forlis den 12. april 2007

26
Vedlegg 1



Særskilt vedlegg nr. 1 til NOU 2008: 8
Bourbon Dolphins forlis den 12. april 2007

27
Vedlegg 1

UL274 - Inclining test report

Name of ship (Yard no. and yard):

"Bourbon Dolphin"
Signal letters:

LNUW

Carried out, place and date:

Ulstein Verft AS, 20.08.2006

Summary of lightship results:

Light ship weight: 3201,64 tonnes

Vertical centre of gravity, VCG: 7,43 m above baseline

Longitudinal centre of gravity, LCG: 33,10 m  from #0

Transverse centre of gravity, TCG: -0,07 m  from BL (to PS)

Lightship Metacentric height, GMT: 0,29 m

Lightship moulded draught amidships: 4,27 m from BL Trim: 0,49 m forward
Heel: -10,40 degrees PS

Person responsible
(name and company): Per Gullik Strand, Ulstein Verft AS

signature

Stamp

Approved, date

Time used hours
Surveyor

Report on inclining test
and

light ship survey
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UL274 - Inclining test report

1. GENERAL INFORMATION

Owners (name and address): Bourbon Offshore Norway AS
Mjølstadneset
N-6090 Fosnavaag

If existing ship, state reason for new inclining test:

Report date: 15.05.2006

Last revision of the report, date:

Test commenced 13:00 (hrs.) Finished 17:00 (hrs.)

Weather conditions in general: Good

Sea state: None Wind: 0 Current: None

Specific gravity of seawater: 1,024 t/m3 measured?

Mooring arrangement: Slack mooring ropes

Attending surveyor: John Nerem

Classification society: Sjøfartsdirektoratet

2. SHIP PARTICULARS

Length over all: 75,46 (m)
Length between perpendiculars(LPP): 64,91 (m)
Breadth moulded amidships: 17,00 (m)
Depth moulded amidships (D): 8,00 (m)
Ship without shell plating: Is deck thickness included in D? 10,00 (mm)
Design trim (rake of keel) over LPP: 0,00 (m)
Height/thickness of bar keel/keel plate: 11,00 (mm)

3. OTHER INFORMATION

Sister ships if any
(Y no, name, signal letters):

Last hull extension or other modification
(year):

Permanent ballast during test: 0 tonnes

Permanent ballast taken on board after  the
test: 0 tonnes

Yes No

Yes No
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UL274 - Inclining test report

4. DRAUGHT READINGS

Please indicate the following information on the sketches:

1. Base line and longitudinal reference point used in the hydrostatic particulars
2. Location of draught marks for and aft (Fig.1)
3. Draught readings at marks
4. Freeboard readings at marks, starboard and port side (Fig.2 or fig. 3)
5. Longitudinal, transverse and vertical location of other reference points used, if any
6. Readings at other reference points, if any

NOTE:

If the ship has trim during the test, care must be taken to ensure that the readings are correct 
according to how "draught" is defined in the hydrostatic data used. (Perpendicular to the base line 
or perpendicular to the waterline.)

B.L.

LBP
F.P.

B.L.

A.P

Fig.1

1,2,3,5

3,4

2,344



Særskilt vedlegg nr. 1 til NOU 2008: 8
Bourbon Dolphins forlis den 12. april 2007

30
Vedlegg 1

UL274 - Inclining test report

Fig. 2

PORT: STARBOARD:
fm= 3,419 m td= 0,012 m
dm= 4,579 m fm= 3,549 m

dm= 4,429 m
tb= 0,011 m
hk= 0,411 m

Longitudinal position of this section, if not at LBP/2: 27,65 m from: AP (#0)
Measurement of depth moulded at this section, if taken:  SB: m PS: m

Ship with shell plating

Kdm

fm

dm

hk

fm

tb
Baseline

td

Port Starboard
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UL274 - Inclining test report

5. HYDROSTATIC PARTICULARS FOR THE INCLINING TEST CONDITION

Measured values:
sb ps sb ps

Draught incl. shell reading forward: 4,570 4,610 m
Correction for keel/keel plate: -0,011 -0,011 -0,011 -0,011 m
Correction for longitudinal location:   *separate calc. 0,000 0,000 m
Draught moulded: -0,011 -0,011 4,559 4,599 m
Mean value moulded: m
Moulded draught to rabbet at FP,dF: m

sb ps sb ps
Draught incl. shell reading aft: 4,420 4,500 m
Correction for keel/keel plate: -0,011 -0,011 -0,011 -0,011 m
Correction for longitudinal location: 0,000 0,000 m
Draught moulded: -0,011 -0,011 4,409 4,489 m
Mean value moulded: m
Moulded draught to rabbet at AP,dP: m

Depth moulded: m
sb ps sb ps

Draught incl. shell amidships: 4,440 4,590 m
Correction for keel/keelplate: -0,011 -0,011 -0,011 -0,011 m
Correction for longitudinal location: 0,001 0,001 m
Draught moulded: -0,011 -0,011 4,430 4,580 m
Mean value moulded: m
Moulded draught midships: m

Deck thickness, ships with shell plating: m
Correction for longitudinal location: m

Correction for sagging(+)/hogging(-) (enclose calculations): m

Mean draught to baseline at LBP/2, dm: m

Trim t=(dAP-dFP) minus design trim (rake of keel): m

Hydrostatic data as inclined from curves/tables for trim= m by stem/stern
Extreme displacement during the test,�� : 3328,4 tonnes
Volum displacement during the test, ���� 3250,4 m3

Transverse metacentre above baseline, KMt   : 7,713 m
KMT for trimmed waterline: 7,713 m
Moment to change trim 1 cm, MCT 1 CM: 38,2 tm/cm
Longitudinal centre of buoyancy, LCB: 32,801 m
Vertical centre of buoyancy, VCB: 2,468 m
Transverse centre of buoyancy, TCB: -0,046 m
Longitudinal metacentre ab. B.L.(KML),if MCT must be calculated: m

After inclinePrior to incline

-0,011 4,579

0,000 -0,0090

0,000 0,130

4,514

4,579

4,505

4,449
-0,011 4,449

-0,011 4,505
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Weight Mass Arm
no. (tonnes) Date Surveyor m

I 3,890 Steel block 07.12.1988 DnV 13,200
II 3,940 " 07.12.1988 " 13,215
III 3,890 " 07.12.1988 " 13,210
IV 4,050 " 07.12.1988 " 13,205

4,010 " 07.12.1988 " 13,210
3,870 " 07.12.1988 " 13,195

VII 3,880 " 07.12.1988 " 13,220
VIII 3,860 " 07.12.1988 " 13,200
IX 3,840 " 26.04.1990 " 13,210
X 4,190 " 26.04.1990 " 13,010
XI 4,190 " 26.04.1990 " 13,020
XII 3,880 " 26.04.1990 " 13,215
XIII 4,110 " 26.04.1990 " 13,020
XIV 3,610 " 26.04.1990 " 13,135
XV 3,785 " 26.04.1990 " 13,215
XVI 4,320 " 26.04.1990 " 12,985
XVII 2,940 " 26.11.2001 " 13,275
XVIII 3,600 " 26.11.2001 " 13,180
XIX 5,380 " 26.11.2001 " 12,455
XX 5,260 " 26.11.2001 " 12,455
XXI 1,310 " 26.11.2001 " 13,205
XXII 1,360 " 26.11.2001 " 13,205
XXIII 1,280 " 26.11.2001 " 13,205
XXIV 2,660 " 26.11.2001 " 13,205

Sum: 87,105

6. DESCRIPTION OF INCLINING WEIGHTS

Placement of weights prior to first movement

VerificationMaterial
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7. PENDULUMS

Pend. no. Length Location
1 4146 (mm) Anchor Winch Zone, Radovan
2 5065 (mm) Bow Thruster Room, Johan

Note: If a pendulum is replaced by a U-tube or similar device the transverse distance between the
measuring posts is indcated as "length" in above table. A sketch of the arrangement shall be enclosed 
with the report.
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9. SUCCESSION OF WEIGHT MOVEMENTS

Movement Direction, indicate with arrows
no.

PS(-) C.L. SB(+)
1  ---------------- >
2  ---------------- >
3                <  ----------------
4                <  ----------------
5                <  ----------------
6                <  ----------------
7  ---------------- >
8  ---------------- >
9
10

10. GENERAL REQUIREMENTS FOR CONDUCTION OF THE TEST:

The following items shall be checked and found in order by the person in charge of the test before this
 report is submitted to the surveyor for approval:

1.  The deflections shall be measured at at least two (2) stations, of which at least one shall be a pendulum.

2.  List before first movement shall be as small as possible. The results will not be acceptable without exact 
calculation of the righting moment(s) if the sum of list and inclination exceeds 5 o to one side.

3.  The test will not be approved if, due to list, the ship has not been inclined beyond the upright position.

4.  Maximum deflection to both sides shall be 2 o-4o. For large ships (tankers, bulk carriers etc.) 1,5 o may be 
accepted. For unconventional designs and ships with especially large initial stability (GM T) other values may
be permitted subject to acceptance prior to the test.

5.  Pendulum length and maximum heeling moment applied shall be so adjusted that maximum deflection
read is not less than 150 mm.

6.  For the test to be approved, at least eight (8) succesfull readings, including the starting point, shall be 
obtained and these readings shall lie on an approximately straight line for all measuring stations.

7.  The difference between actual trim and the trim in the hydrostatic data used shall not exceed 0,01*LBP.

I

III
I

IX
IX

Weight no(s). Moved

III
VIII
VIII
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12. RESULTS FROM THE INCLINING TEST

KMT for trimmed waterline 7,713 m
Measured GMT, pendulum 1 0,492 m

Measured GMT, pendulum 2 0,496 m

Average GMT 0,494 m
Correction for free surface in tanks 0,000 m
Average GMT, with correction for free surface:

0,494 m

VCG (at test) = KMT - GMT= 7,219 m

Trim, t: 0,130

LCG = LCB - (VCG - VCB) t / LPP = 32,791 m

(with trim by stern taken as negative)

Heeling, ø -0,506 degrees

TCG (at test) =  TCB - (VCG - VCB) * tan ø = -0,033 m

CORRECTION OF DISPLACEMENT DUE TO SAGGING(+)/HOGGING(-)
(USING SIMPSON)

Displ. = 3328,40 t

CORR. = (LPP/2)/3 * ((1*0)+(4*Sagg\hogg*B)+(1*0))*Water grav. = -6,78 t

= 3321,62 tDISPLACEM. AT TEST

TRANSVERSE CENTRE OF GRAVITY

VERTICAL CENTRE OF GRAVITY

LONGITUDINAL CENTRE OF GRAVITY
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Calculation of LCG: Graphical method which should be used for calculation of GM:

Draw a straight line through the "mean" of the plotted points.

Mark two arbitary points A and C as far apart as possible on
At LBP/2 the straight line

BL

LCG

VCG
VCB

LCB

ML

+mom.

A B

C

+tan��

�
�

�

�
�

�
�

6

5

4
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3
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13. CALCULATION OF LIGHT SHIP

Weight
(tonnes)

VCG

(BL)

Vertical
moment

(tm)

LCG

(AP)

Longitudinal
moment

(t m)

TCG

(CL)

Transv
mom.

tm

Ship as inclined: 3321,62 7,219 23977,40 32,791 108920,86 -0,033 -108,47

Weights to be taken on board:
Wheelhouse roof 0,35 23,000 8,05 48,300 16,91 0,000 0,00
Brigde deck 1,45 20,521 29,76 50,917 73,83 0,097 0,14
C-deck 0,95 14,909 14,16 54,143 51,44 0,163 0,16
B-deck 1,98 14,457 28,64 41,754 82,72 4,163 8,25
A-deck 4,93 10,001 49,31 35,173 173,40 0,456 2,25
Maindeck 29,72 8,939 265,65 36,999 1099,53 -0,646 -19,21
Tweendeck 2,47 5,630 13,88 49,349 121,65 0,507 1,25
Tanktop 3,07 1,439 4,42 37,383 114,84 0,000 0,00

SUB TOTAL: + 44,92 9,214 413,87 38,612 1734,31 -0,160 -7,16

Weights to be taken ashore:
A-deck 0,00 0,000 0,00 0,000 0,00 0,000 0,00
Maindeck 43,25 8,588 371,42 10,592 458,10 3,795 164,11
Tweendeck 1,37 4,275 5,87 25,147 34,50 -0,036 -0,05
Tanktop 0,20 0,000 0,00 52,500 10,50 2,500 0,50

Tanks from table 8 120,07 1,783 214,09 34,750 4172,43 -0,351 -42,20
SUB TOTAL: - 164,89 3,586 591,37 28,355 4675,53 0,742 122,36

LIGHT SHIP = 3201,64 7,434 23799,89 33,102 105979,64 -0,074 -238,00

Item
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APPENDIX 1

MASSES TO BE ADDED

Weight VCG Mom LCG Mom TCG Mom
Wheelhouse roof tonnes m t*m m t*m m t*m

Shield for wh.windows 0,350 23,00 8,050 48,30 16,905 0,00 0,000
0,000
0,000
0,000

TOTAL 0,350 23,00 8,050 48,30 16,905 0,00 0,000

Weight VCG Mom LCG Mom TCG Mom
Brigde deck tonnes m t*m m t*m m t*m

Ship's Documents 0,200 20,50 4,100 51,00 10,200 1,00 0,200
Various Furniture 1,070 20,50 21,935 51,00 54,570 0,00 0,000

Pyro Equipm. 0,120 20,50 2,460 50,00 6,000 -0,50 -0,060
PC screens etc. 0,060 21,00 1,260 51,00 3,060 0,00 0,000

TOTAL 1,450 20,52 29,755 50,92 73,830 0,10 0,140

Weight VCG Mom LCG Mom TCG Mom
C-deck tonnes m t*m m t*m m t*m

Various furniture 0,310 17,20 5,332 53,20 16,492 0,50 0,155
Safety Gear every cabin 0,440 13,80 6,072 54,60 24,024 0,00 0,000
TV / Stereo whole boat 0,200 13,80 2,760 54,60 10,920 0,00 0,000

TOTAL 0,950 14,91 14,164 54,14 51,436 0,16 0,155
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Weight VCG Mom LCG Mom TCG Mom
B-deck tonnes m t*m m t*m m t*m

Various furniture 0,460 14,60 6,716 54,50 25,070 0,50 0,230

Oil for deck crane 1,201 15,00 18,015 35,00 42,035 6,50 7,807

Life Jackets 0,070 11,20 0,784 45,50 3,185 3,00 0,210
Various in stairs 0,250 12,50 3,125 49,70 12,425 0,00 0,000

TOTAL 1,981 14,46 28,640 41,75 82,715 4,16 8,247

Weight VCG Mom LCG Mom TCG Mom
A-deck tonnes m t*m m t*m m t*m

Paint Winch Area 0,850 9,00 7,650 37,10 31,535 0,00 0,000
Various furniture 0,380 11,70 4,446 54,60 20,748 0,00 0,000

Chain Guiders,SB&PS 3,200 9,80 31,360 28,85 92,320 0,00 0,000
Various equip. galley/mess 0,500 11,70 5,850 57,60 28,800 4,50 2,250

TOTAL 4,930 10,00 49,306 35,17 173,403 0,46 2,250

Weight VCG Mom LCG Mom TCG Mom
Maindeck tonnes m t*m m t*m m t*m

Various furniture 0,615 8,80 5,412 56,40 34,686 0,00 0,000
0,000 0,00 0,00 0,00

Fire&Safety, all decks 0,600 14,50 8,700 47,60 28,560 0,00 0,000
Gas Bottles 0,300 9,00 2,700 41,30 12,390 5,80 1,740

Wood Deck Winch Area 4,750 8,00 38,000 32,20 152,950 0,00 0,000
AH Winch Oil 13,583 9,06 123,035 35,35 480,173 -0,80 -10,866

FW System no1+2 PS 5,200 9,00 46,800 40,60 211,120 -6,30 -32,760
FW System no2 SB 3,600 9,00 32,400 40,60 146,160 6,30 22,680
Various System Oil 0,120 8,00 0,960 26,60 3,192 0,00 0,000

Cover Plates ManHoles 0,800 8,00 6,400 30,00 24,000 0,00 0,000
Flooring Winch Area 0,150 8,30 1,245 42,00 6,300 0,00 0,000

TOTAL 29,718 8,94 265,652 37,00 1099,531 -0,65 -19,206
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Weight VCG Mom LCG Mom TCG Mom
Tweendeck tonnes m t*m m t*m m t*m

Tools, interior and spares 0,500 6,00 3,000 49,00 24,500 2,50 1,250
Various Furniture 1,715 5,60 9,604 51,10 87,637 0,00 0,000
Paint Hydr. Room 0,150 6,50 0,975 36,40 5,460 0,00 0,000

Cables, sensors and various 0,100 3,00 0,300 40,50 4,050 0,00 0,000

TOTAL 2,465 5,63 13,879 49,35 121,647 0,51 1,250

Weight VCG Mom LCG Mom TCG Mom
Tanktop tonnes m t*m m t*m m t*m

Various Covering 0,300 1,80 0,540 40,00 12,000 0,00 0,000
CP Prop Gear Oil 2,772 1,40 3,881 37,10 102,841 0,00 0,000

TOTAL 3,072 1,44 4,421 37,38 114,841 0,00 0,000
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APPENDIX 2

MASSES TO BE REMOVED

Weight VCG Mom LCG Mom TCG Mom
A-deck tonnes m t*m m t*m m t*m

Various C- deck 0,000 0,00 0,000 0,000 0,000

TOTAL 0,000 0,00 0,000 0,00 0,000 0,00 0,000

Weight VCG Mom LCG Mom TCG Mom
Maindeck tonnes m t*m m t*m m t*m
5 persons 0,375 8,00 3,000 14,70 5,513 1,00 0,375

Spare incl.weights 24,800 8,63 214,024 4,12 102,176 6,55 162,440
Inclining weights 15,500 8,13 126,015 16,61 257,455 -0,01 -0,155

Plywood 0,080 8,40 0,672 15,00 1,200 0,00 0,000
Power stations 0,330 9,00 2,970 22,40 7,392 2,30 0,759

Various 0,100 8,20 0,820 20,00 2,000 0,00 0,000
2 persons in Control Room 0,150 5,30 0,795 53,20 7,980 -1,50 -0,225
Scaffolding in Winch Area 1,714 12,50 21,425 38,50 65,989 0,00 0,000

Scaffolding at stern 0,200 8,50 1,700 42,00 8,400 4,60 0,920
TOTAL 43,249 8,59 371,421 10,59 458,105 3,79 164,114

Weight VCG Mom LCG Mom TCG Mom
Tweendeck tonnes m t*m m t*m m t*m

Various 0,100 5,50 0,550 45,50 4,550 0,00 0,000
Scaffolding in TK 37 0,081 3,00 0,243 50,40 4,082 -2,50 -0,203
Scaffolding in TK 38 0,081 3,00 0,243 50,40 4,082 2,50 0,203
Scaffolding in TK 3 0,122 3,00 0,366 57,00 6,954 1,50 0,183
Scaffolding in TK 2 0,155 3,00 0,465 57,00 8,835 -1,50 -0,233

Scaffolding in TK 30 0,833 4,80 3,998 7,20 5,998 0,00 0,000

TOTAL 1,372 4,28 5,865 25,15 34,501 -0,04 -0,050

Weight VCG Mom LCG Mom TCG Mom
Tanktop tonnes m t*m m t*m m t*m
Various 0,200 0,00 0,000 52,50 10,500 2,50 0,500

TOTAL 0,200 0,00 0,000 52,50 10,500 2,50 0,500
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14. PARTICULAR WEIGHTS INCLUDED IN THE LIGHT SHIP

The light ship as calculated shall exclude cargo, fuel, lubricating oil, water ballast or other fluid or 
pumpable ballast, potable water, feed water, sewage, provisions and other consumables as well as
crew, passengers and their effects. However, the minimum amount of mooring equipment, spares
etc. required by the Norwegian Maritime Directorate or the classification society as well as the 
minimum amount of water in boilers, system oil in piping etc. is to be included in the light ship.

The light ship data calculated in this report includes the following items related to special 
operations and shall not be included in the ship's loading conditions:

Included in lightship weight : 1 off mob-boat
Liferafts
Emergency batteries
Mattresses in beds
Hydr./Lub. oil in systems
Cooling water in systems
Gas bottles in stores (Ac./O². and CO²)
Two anchors and chain
Engine spare parts
Galley/ mess equipm.
One palfinger crane on B-deck
Wire on this crane

Not included in lightship weight : Fuel oil in day and settling tank
Hydr./Lub. oil in stores tanks
Personal equipment carried onboard by crew
Stores

Note:In this table items such as fishing gear, towing gear, fixed hotel appliaces, removable modules
and solid movable ballast which may be taken ashore in case of change of operation shall be specified.

15. COMMENTS ON THE INCLINING TEST:
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Rolls-Royce Marine AS 
Dept. Deck Machinery – Brattvaag 
Årsundveien 24 
Service Box 22 
N-6025  ÅLESUND 
NORWAY 
Tel.: +47 81520070 
Fax: +47 70208600 
Homepage: www.rolls-royce.com 
Enterprise no.: NO 980 371 379 MVA 

 

Anchor Handling/Towing Winches 
Emergency Release 

Dated: 16th May 2007  
 

 
This document contains information about the Emergency Release on anchor handling 
winches delivered by Rolls Royce Marine AS, Offshore Deck Machinery. 
In an Emergency Release situation the assumption is made that there is a significant force on 
the wire rope/chain and this force will make the winch pay out. If the wire rope/chain is being 
restricted by any part of the ship’s structure the force experienced by the winch will be 
reduced and consequently the release rate will be reduced. 
Anchor handling/towing winches delivered after 1990 have the functionality described below. 
Anchor handling/towing winches delivered before 1990 utilise a different approach to 
Emergency Release functionality. 
 
This information is being sent out in response to questions received from customers related to 
Emergency Release and the “Bourbon Dolphin” accident. 
 
If further information is required, or clarification is needed , please contact our service 
department Mr. Kjell Arne Midtbust, direct number  +47 70 20 85 17, mobile  +47 91 78 98 
78 and mail kjell_arne.midtbust@rolls-royce.com 
 
Testing procedure will be sent on request. 
 
Information is also given in our training courses.  
 
 
 
 
Contents: 

• Authority/Class  
• Emergency Release functionality (on our anchor handling/towing winches) in 

normal and blackout situation. 
• Battery backup and Accumulators 
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Authorities/Class  
 
Emergency Release is built according to customer’s requirements, class requirements and 
national authority requirements. 
As a minimum, the anchor handling/towing winches are designed according to Norwegian 
Maritime Directorate (NMD) and DNV Rules for Ships. 

 
 

• Emergency Release approval is limited to functional testing during bollard pull test.  
• If specifically requested by the customer, Emergency Release is tested according to an 

agreed test procedure during bollard pull testing of anchor handling /towing winches. 
In this case data from the test is documented and signed by class, yard, owner and 
supplier. 

 
 
Emergency Release functionality 
 
1. Emergency Release when drive unit coupling is engaged and band brake on. 
 
Note: Static brake force is obtained by hydraulic servo pressure. Pressure loss will “release” 
band brake.  
Emergency Release system is equipped with accumulators. 
 
Emergency Release functionality during normal operation: 

• Band brake will automatically go to “Off” position.  
• Drive unit torque will automatically go to minimum. 
• Drum/chain wheel will increase rotation (payout) due to tension in line. 
• Emergency Release includes functionality to avoid uncontrolled payout. This will 

limit the payout speed to the maximum dynamic braking speed given in the technical 
specification. 

 
Emergency Release functionality in black out situation: 

• Band brake will automatically go to “Off” position.  
• Drive unit torque will automatically go to minimum. 
• Drum/chain wheel will increase rotation (payout) due to tension in line. 
• Emergency Release includes functionality to avoid uncontrolled payout. This will 

limit the payout speed to the maximum dynamic braking speed given in the technical 
specification. 

 
2. Emergency Release when drive unit coupling is engaged and band brake off. 
 
Emergency Release functionality during normal operation: 

• Drive unit torque will automatically go to minimum. 
• Drum/chain wheel will increase rotation (payout) due to tension in line. 
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• Emergency Release includes functionality to avoid uncontrolled payout. This will 
limit the payout speed to the maximum dynamic braking speed given in the technical 
specification. 

 
 
 
 

 
Emergency Release functionality in black out situation: 

• Drive unit torque will automatically go to minimum. 
• Drum/chain wheel will increase rotation (payout) due to tension in line. 
• Emergency Release includes functionality to avoid uncontrolled payout. This will 

limit the payout speed to the maximum dynamic braking speed given in the technical 
specification. 

 
 
3. Emergency Release when drive unit coupling is disengaged and band brake on 
Emergency Release functionality during normal operation: 

• Band brake will automatically go to “Off” position.  
• Drum/chain wheel will increase rotation (payout) due to tension in line. 
• Emergency Release includes functionality to avoid uncontrolled payout. 

 
Emergency Release functionality in black out situation: 

• Band brake will automatically go to “Off” position. 
• Drum/chain wheel will increase rotation (payout) due to tension in line. 
• Emergency Release includes functionality to avoid uncontrolled payout. 

 
Battery Backup and Accumulators 
In a blackout situation the system is connected to the vessel’s battery backup to secure 
operation of  Emergency Release. 
 
Accumulators are installed to secure Emergency Release functionality. 
 
 
 
Regards 
 
Arne Tande 
Vice President  Offshore Deck Machinery 
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Rolls-Royce Marine AS 
Dept. Deck Machinery – Brattvaag 
Årsundveien 24 
Service Box 22 
N-6025  ÅLESUND 
NORWAY 
Tel.: +47 81520070 
Fax: +47 70208600 
Homepage: www.rolls-royce.com 
Enterprise no.: NO 980 371 379 MVA 

 

Anchor Handling/Towing Winches 
Emergency Release, Testing 

Dated: 16th May 2007  
 

 
Procedure for  Anchor Handling/Towing Winches delivered after 1990.  
If further information is required, or clarification is needed, please contact our service 
department Mr. Kjell Arne Midtbust, direct number  +47 70 20 85 17, mobile  +47 91 78 98 
78 and mail kjell_arne.midtbust@rolls-royce.com 
 
Note: Static brake force is obtained by hydraulic servo pressure. Pressure loss will “release” 
band brake.  
 
Battery Backup and Accumulators 
In normal and blackout situation the Emergency Release system is connected to the vessel’s 
battery backup to secure operation. 
Accumulators are installed to secure Emergency Release functionality. 
 
Test procedure  
Before test is started make sure the Anchor handling/Towing Winch is not operating and no 
load is connected to any wire or drum. Make sure that any drum brake can be released without 
any risk of damage or hazard to equipment or crew. 
 

1. Drum Brakes in position “ON” 
2. Couplings in position “OUT” 
3. Stop Servo Pump Unit for winches.  
4. Visually confirm all brake cylinder piston position on the winch 
5. Activate Emergency Release button 
6. Verify the solenoid valves which engage accumulators on servo pump unit is activated 
7. Verify the solenoid valves which bypass the proportional valves for tension control on 

servo pump unit is activated 
8. Visually confirm that all brake cylinder piston positions on the winch have 

opened/released the brake. 
9. Reset Emergency Release button  
10. Visually confirm that all brake cylinder piston position on winch are back to normal 

position(4) “ON”. 
 
Note: For 6 and 7 see electrical diagrams and principal drawing servo pump unit. 
 
Regards 
 
Arne Tande 
Vice President  Offshore Deck Machinery 
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	�������������#���&������ Utstyr:�Karm�Fork�&�Towingpins�

Viser til deres e-mail av 15.jan, 2008 med spørsmål angående hvorfor samtlige Tauepinner og 
Karm Forker (haikjefter) er funnet i oppkjørt posisjon når båten ligger på havbunn med 30 
graders slagside. 

Vi skal her prøve på en enkel og kortfattet måte å beskrive hvorfor dette er slik. 

Vedlagt er skisser merket 1 til 3, HD1-892, HD3-963 og hovedskjema HD1-904 for 
hydraulikk systemet. 

Beskrivelse; 
Vi deler fasene inn i 3 stk trinn. Som er beskrevet med skissene 1,2 og 3 

Normal tilstand. Dvs. Før kantring. Skisse nr.1 
Lasten av Tauepinner og Karm Fork blir tatt opp av bremseventiler. 
Typisk for dette anlegget så veier Karm Forken ca.2200kg og Tauepinnen ca.1500kg 
Lasten blir tatt opp av hydraulik sylinderne som holder et mottrykk P.g.a. bremseventilen. Se 
pos B1 og B2 på skissen

Båten har kantret. Skisse Nr.2 
Her vil kraftretningen på hydraulik sylinderne skifte. D.v.s. at vi har ingen bremseventiler 
som opprettholder lasttrykket i sylindere.
Det betyr i dette tilfelle at både Karm Fork og Tauepinner vil sige ut.  
Rent teknisk så vil Karm Fork sylinderne avgi olje. P.g.a areal differanse stangside kontra 
stempel side vil Tauepinne sylindere ta opp olje pga areal forholdet stang/stempelside. 
Resterende olje vil gå til tank/Retur. Dette er mulig pga. at elektrisk velgeventil har bilde 
A+B til tank i midtstilling.  
Videre har bremseventilen en enveis ventil innebygget. 
Se pos. ELV1 på skisse nr.2 
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Båten har truffet bunn. Skisse Nr.3 
Alle Karm Forkene og Tauepinner er oppe og holdes i den posisjon av bremseventilene, som 
også opprettholder last trykket av vekten på Stopperne og Tauepinner. 

�
Hvis det skulle være behov for mer informasjon, så ta kontakt 
�
�

Med vennlig hilsen 

Magne Hystad 
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                                                                                                                                                                                                                                                                                             PAGE    1
                                                                                                    SHIPSHAPE - VERSION  5.23.0002,  DATE : 2008-02-25
                                                    /                         
                                                                                                                      Project  : Bourbon Dolphin                 File  : Bo-Dolph

                                                            Loading Condition code : L1.1
                                                                                                      Avgang Lerwick, med rulledempningstank  
                                                                                      FLOATING CONDITION DATA                                                                                                          ___________________________________________
  
                                                                                      Mean Draught (moulded) :      5.797 m      
                                                                                      Trim over Lpp (aft +)  :     -0.203 m      
                                                                                      List (starboard +) ... :     -0.534 °      
  
  
                                                                                      Displacement ......... :   4568.508 MT     
                                                                                    LCB (rel. AP) ........ :     31.863 m     
                                                                                    VCB (rel. BL) ........ :      3.202 m     
                                                                                    LCF (rel. AP) ........ :     27.423 m     
                                                                                      Immersion ............ :     10.290 MT/cm  
                                                                                      Trim Moment .......... :     52.251 MT*m/cm
  
  
                                                                                  STABILITY DATA                                                                                                                 ___________________________________________
  
                                                                                      KG (incl. FSC) ....... :      7.101 m      
                                                                                      Free Surface Correction:      0.446 m      
                                                                                      KM (metacentre) ...... :      7.995 m      
                                                                                      GM (incl. FSC) ....... :      0.894 m      
  

                                                                                      WEIGHT SUMMARY                                                                                                                   ___________________________________________
  
                                                                                      FO Avgang Lerwick             :    414.4 MT
                                                                                      FW Avgang Lerwick, rulledempni:    151.0 MT
                                                                                      LO Avgang Lerwick             :     30.3 MT
                                                                                      WB Avgang Lerwick, rulledempni:    242.9 MT
                                                                                      Andre Tanker Avgang Lerwick   :     35.3 MT
                                                                                      Wire på tromler               :    211.7 MT
                                                                                      Kjetting ombord Avgang Lerwick:    226.8 MT
                                                                                      Last på dekk Avgang Lerwick   :     41.0 MT
                                                                                      Mannskap og proviant          :     13.5 MT                                                                                      _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
                                                                                      Total DEADWEIGHT              :   1366.9 MT
  

                                                                                                                                        Water Density =   1.025  t/m3
  

                          P l e a s e  n o t e  !                          _ _ _ _ _ _ _ _ _ _ _ _ _
                                                                                                                                                                                                      - F l o a t i n g  d a t a  a r e  b a s e d  o n  h y d r o s t a t i c  f o r  u p r i g h t  v e s s e l  ( z e r o  h e e l ) .  L i s t  i s  f o u n d  b y  u s e  o f  G M .

AP FP
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                                                                                                                                                                                                                                                                                             PAGE    2
                                                                                                    SHIPSHAPE - VERSION  5.23.0002,  DATE : 2008-02-25
                                                    /                         
                                                                                                                      Project  : Bourbon Dolphin                 File  : Bo-Dolph

    
                                                          Loading Condition code : L1.1
                                                Condition Id. text     :                                                                                                                                                      Avgang Lerwick, med rulledempningstank

  
                        WEIGHT LOADS
                        ------------
                                                                                                                                                                                                                                                                 Distribution                          FSCT 
                                                                                                                                                                                                        Part    Id.text                 Weight   Load  Density   Aft    Fore   LCG     TCG     VCG    Moment
                                                                                                                                                                                                         no.                             (MT)     (%)  (MT/m3)   (m)    (m)    (m)     (m)     (m)    (MT*m)
                                                                                                                                                                                                        ----------------------------------------------------------------------------------------------------
  
                                                                                                              1 FO Avgang Lerwick                                 
                                                                                                              - - - - - - - - - - - - - - - - - - - - - - - - -
                                                                                                                                                                                                          - T13 FO DB/Wing Tank PS       84.306   90.0  0.8500  21.00  28.00  24.685  -6.906   2.708    0.50
                                                                                                                                                                                                          - T14 FO DB/Wing Tank SB       85.529   90.0  0.8500  21.00  28.00  24.634   6.875   2.673    0.50
                                                                                                                                                                                                          - T17 FO Centre Tank 2         58.600   90.0  0.8500  21.00  28.00  24.429  -0.096   0.602  317.73
                                                                                                                                                                                                          - T25 FO DB/Wing Tank PS       63.378   80.0  0.8500  16.10  21.00  18.575  -4.952   2.266    5.11
                                                                                                                                                                                                          - T26 FO DB/Wing Tank SB       62.902   80.0  0.8500  16.10  21.00  18.585   4.938   2.245    5.11
                                                                                                                                                                                                          - T71 FO Settl. Tank 1 PS      15.980   80.0  0.8500  36.40  39.90  38.133  -7.958   3.868    0.25
                                                                                                                                                                                                          - T74 FO Service Tank 2 SB     23.409   90.0  0.8500  38.50  43.40  40.877   7.919   4.436    0.37
                                                                                                                                                                                                          - T75 FO Drain Tank PS          4.420   50.0  0.8500  43.40  45.50  44.445  -2.120   0.300   11.32
                                                                                                                                                                                                          - T77 FO Overflow Tank         15.215   50.0  0.8500  35.00  39.20  37.133   0.000   0.262  167.52
                                                                                                                                                                                                          - T79 FO Em. Gen. Tank          0.688   90.0  0.8500  43.40  44.10  43.750  -6.760  15.014    0.01
                                                                                                                                                                                                            ------------------------------------------------------------------------------------------------
                                                                                                                                                                                                                                        414.427                               24.910   0.099   2.312  508.40
  
                                                                                                              2 FW Avgang Lerwick, rulledempning                  
                                                                                                              - - - - - - - - - - - - - - - - - - - - - - - - -
                                                                                                                                                                                                          - T2 FW DB/Wing Tank PS        30.995   21.7  1.0000  54.60  61.80  57.121  -1.928   1.621    8.69
                                                                                                                                                                                                          - T3 FW DB/Wing Tank SB        30.993   21.8  1.0000  54.60  61.80  57.122   1.928   1.623    8.69
                                                                                                                                                                                                          - T31 WB Stab. Tank 2          88.980   60.0  1.0000   3.00   6.00   4.519   0.000   5.857   ***  
                                                                                                                                                                                                            ------------------------------------------------------------------------------------------------
                                                                                                                                                                                                                                        150.969                               26.118   0.000   4.118   17.38
  
                                                                                                              3 LO Avgang Lerwick                                 
                                                                                                              - - - - - - - - - - - - - - - - - - - - - - - - -
                                                                                                                                                                                                          - T90 LO Store Tank PS         12.612   75.0  0.9240  49.00  50.40  49.703  -5.872   4.383    1.84
                                                                                                                                                                                                          - T91 LO Tank Main Gear PS      6.445   75.0  0.9240  50.40  51.10  50.751  -5.516   4.397    1.00
  
                                                                  .... to be continued on next page
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                                                                                                                                                                                                                                                                                             PAGE    3
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                                                                                                                                                                                                                                                                   Distribution                          FSCT 
                                                                                                                                                                                                        Part    Id.text                 Weight   Load  Density   Aft    Fore   LCG     TCG     VCG    Moment
                                                                                                                                                                                                         no.                             (MT)     (%)  (MT/m3)   (m)    (m)    (m)     (m)     (m)    (MT*m)
                                                                                                                                                                                                        ----------------------------------------------------------------------------------------------------
                                                                                                                                                                                                          - T92 LO Aux. Engine PS         6.514   75.0  0.9240  51.10  51.80  51.450  -5.268   4.402    1.03
                                                                                                                                                                                                          - T97 LO Drain Tank SB          2.518   25.0  0.9240  45.50  46.90  46.160   0.172   0.150   34.26
                                                                                                                                                                                                          - T99 LO Drop Tank SB           2.210   23.0  0.9240  43.40  45.50  44.445   2.119   0.138   12.30
                                                                                                                                                                                                            ------------------------------------------------------------------------------------------------
                                                                                                                                                                                                                                         30.300                               49.624  -4.581   3.728   50.42
  
                                                                                                              4 WB Avgang Lerwick, rulledempning                  
                                                                                                              - - - - - - - - - - - - - - - - - - - - - - - - -
                                                                                                                                                                                                          - T32 WB Aft Peak Tank PS      48.707   45.0  1.0250  -5.40   3.00  -0.480  -2.913   4.934   59.94
                                                                                                                                                                                                          - T33 WB Aft Peak Tank SB      92.002   85.0  1.0250  -5.40   3.00  -1.115   4.350   5.738   71.92
                                                                                                                                                                                                          - T37 WB DB/Wing Tank PS       55.045  100.0  1.0250  49.00  54.60  52.345  -3.850   3.079        
                                                                                                                                                                                                          - T38 WB DB/Wing Tank SB       47.148  100.0  1.0250  49.00  54.60  52.208   4.031   3.388        
                                                                                                                                                                                                            ------------------------------------------------------------------------------------------------
                                                                                                                                                                                                                                        242.902                               21.477   0.974   4.518  131.86
  
                                                                                                              5 Andre Tanker Avgang Lerwick                       
                                                                                                              - - - - - - - - - - - - - - - - - - - - - - - - -
                                                                                                                                                                                                          - T66 HP HO Store Tank PS      10.478   90.0  0.9240  43.40  44.80  44.131  -7.592   5.091    0.05
                                                                                                                                                                                                          - T67 HO Drop Tank              3.493   30.0  0.9240  47.60  49.00  48.292   0.864   0.208   45.22
                                                                                                                                                                                                          - T52 Sewage Tank SB           11.040   30.0  1.0000  49.00  51.80  50.410   5.343   2.742    1.84
                                                                                                                                                                                                          - T80 Bilge Water Tank SB       5.130   30.0  1.0000  39.20  43.40  41.300   2.150   0.141   27.83
                                                                                                                                                                                                          - T83 Sludge Tank PS            5.130   30.0  1.0000  39.20  43.40  41.300  -2.150   0.141   27.83
                                                                                                                                                                                                            ------------------------------------------------------------------------------------------------
                                                                                                                                                                                                                                         35.271                               45.685  -0.497   2.432  102.76
  
                                                                                                              6 Wire på tromler                                   
                                                                                                              - - - - - - - - - - - - - - - - - - - - - - - - -
                                                                                                                                                                                          - Towing Wire SB               37.000                               43.400   1.650  10.610
                                                                                                                                                                                          - Tugger Wire SB                2.100                               32.300   6.100  12.100
                                                                                                                                                                                          - Tugger Wire PS                2.100                               32.300  -6.100  12.100
                                                                                                                                                                                          - Working Wire PS              18.500                               43.400  -1.650  10.610
                                                                                                                                                                                          - Spare Wire below Deck        37.000                                9.200   0.000   6.200
                                                                                                                                                                                          - Anchor Winch Wire            78.000                               38.850   0.000  12.140
                                                                                                                                                                                          - Secondary Winch Wire         37.000                               43.600   0.500  16.400
                                                                                                                                                                                                            ------------------------------------------------------------------------------------------------
                                                                                                                                                                                                                                        211.700                               35.561   0.232  11.444        
  
                                                                                                              7 Kjetting ombord Avgang Lerwick                    
                                                                                                              - - - - - - - - - - - - - - - - - - - - - - - - -
                                                                                                                                                                                          - Kjetting i Kasse 1 babord   113.400                               32.650  -1.880   3.500
                                                                                                                                                                                          - Kjetting i kasse 1 styrb.   113.400                               32.450   2.150   3.500
                                                                                                                                                                                                            ------------------------------------------------------------------------------------------------
                                                                                                                                                                                                                                        226.800                               32.550   0.135   3.500        
  
                                                                                                              8 Last på dekk Avgang Lerwick                       
                                                                                                              - - - - - - - - - - - - - - - - - - - - - - - - -
                                                                                                                                                                                          - Anker styrbord               18.000                               28.700   7.000   8.500
                                                                                                                                                                                          - Anker babord                 18.000                               28.700  -7.000   8.500
                                                                                                                                                                                          - Forskjellig på dekk           5.000                               40.000   0.000   9.000
                                                                                                                                                                                                            ------------------------------------------------------------------------------------------------
                                                                                                                                                                                                                                         41.000                               30.078   0.000   8.561        
  
                                                                                                              9 Mannskap og proviant                              
                                                                                                              - - - - - - - - - - - - - - - - - - - - - - - - -
                                                                                                                                                                                          - Mannskap                      3.500                               53.200   0.000  14.500
                                                                                                                                                                                          - Proviant                     10.000                               60.000   0.000  12.000
                                                                                                                                                                                                            ------------------------------------------------------------------------------------------------
                                                                                                                                                                                                                                         13.500                               58.237   0.000  12.648        
  
                                                                                                                                                                                                        ----------------------------------------------------------------------------------------------------
                                                                                                                                                                                                            DEAD WEIGHT                1366.868                               28.919   0.147   4.839  810.82
  
                                                                                                                                                                                            LIGHT WEIGHT, Final        3201.600                               33.100  -0.070   7.430
  
                                                                                                                                                                                                        ----------------------------------------------------------------------------------------------------
                                                                                                                                                                                                            TOTAL WEIGHT               4568.468                               31.849  -0.005   6.655  810.82
  
                                                                  .... to be continued on next page
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                                                                                                                                                                                        ***) The center of the liquid in these tanks are allowed to shift with heel. The effect from
                                                                                                                                                                                            this is incorporated in the calculated GZ-values. Subsequently the moment of inertia from
                                                                                                                                                                        these tanks are not used to calculate a constant Free Surface Moment applied to
                                                                                                                                                    artificially raise the VCG of the loading condition.
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                                                            Loading Condition code : L1.1
                                                Condition Id. text     :                                                                                                                                                      Avgang Lerwick, med rulledempningstank
  
                                                                                                                                              INTACT STABILITY DATA (GZ-curve, Areas, Particulars & Criteria Control)

                                                   Angle      GZ     Area  
                                                  (degr.)     (m)   (m*rad)
                                                  -------------------------
                                                    0.000    0.000   0.0000
                                                    5.000    0.075   0.0034
                                                   10.000    0.147   0.0130
                                                   15.000    0.227   0.0294
                                                   20.000    0.280   0.0518
                                                   22.550    0.286   0.0644
                                                   30.000    0.251   0.0999
                                                   40.000    0.166   0.1367
                                                   50.000    0.027   0.1548
                                                   60.000   -0.240   0.1386
  
                                                    Deck immersion :  14.277 °
                                                    Maximum GZ at  :  22.550 °
                                                            Area, 0 - 30   :  0.0999 m*rad
                                                            Area, 0 - 40   :  0.1367 m*rad
                                                            Area,30 - 40   :  0.0368 m*rad
                                                            Area, 0 - maxGZ:  0.0644 m*rad
                                                    GM             :   0.894 m

                                  Heel to port side
                                              Applied VCG :   6.832 m
                                                      TCG :   0.003 m
  
  
  
                                                                    Table of intact stability criteria
                                                                    ----------------------------------
                                                                                                                  TYPE : Supply-vessel incl IMO Wind & Rolling             
                                                                                                                                                                                                                                                                         Actual Concl- 
                                                                                                                                                                                          Code    Id. text                                                               value  usion  
                                                                                                                                                                                          - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
                                                                                                                                                                                        GZMi1   Minimum GZ at angle greater than 30.0º                 :  0.20 m        0.251   OK  
                                                                                                                                                                                        GZAng   Minimum heel angle for GZmax, ð                        : 15.00 º       22.550   OK  
                                                                                                                                                                                        GMMin   Minimum GM                                             :  0.15 m        0.894   OK  
                                                                                                                                                                                        GZAr2   Minimum GZarea (30.0-min<40.0,ß>)º                     : 0.030 m·rad    0.037   OK  
                                                                                                                                                                                        GZAr5   Minimum GZarea ( 0.0-ð)º, 15.0º<ð<30.0º : 0.055+0.001·(30.0-ð) m·rad    0.064   OK  
                                                                                                                                                                                        A.562   IMO A.749(18), Severe wind & rolling        Wind speed =  57.3 knots     ----   OK  
                                                                                                                                                                                          - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
                                                                                                                                   ß      : flooding angle                                   
                                                                                                                                   ð      : angle for maximum GZ                             
                                                                                                                                   GZarea : area of righting lever                           
  
                                                                                                  Stability conclusion ............. :        OK   
  

                          P l e a s e  n o t e  !
                          - - - - - - - - - - - - -
                                                                                                                                                                    - G M  i s  c a l c u l a t e d  b a s e d  o n  m e t a c e n t r i c  h e i g h t  ( K M T )  f o r  u p r i g h t  v e s s e l  ( z e r o  h e e l )
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                                                            Loading Condition code : L2.1
                                                                                                      Lastekondisjon ved kantring, med rulledempningstk.  
                                                                                      FLOATING CONDITION DATA                                                                                                          ___________________________________________
  
                                                                                      Mean Draught (moulded) :      5.808 m      
                                                                                      Trim over Lpp (aft +)  :      0.285 m      
                                                                                      List (starboard +) ... :     -2.852 °      
  
  
                                                                                      Displacement ......... :   4640.071 MT     
                                                                                    LCB (rel. AP) ........ :     31.248 m     
                                                                                    VCB (rel. BL) ........ :      3.232 m     
                                                                                    LCF (rel. AP) ........ :     27.402 m     
                                                                                      Immersion ............ :     10.354 MT/cm  
                                                                                      Trim Moment .......... :     52.125 MT*m/cm
  
  
                                                                                  STABILITY DATA                                                                                                                 ___________________________________________
  
                                                                                      KG (incl. FSC) ....... :      7.188 m      
                                                                                      Free Surface Correction:      0.435 m      
                                                                                      GM (GZ derived) ...... :      0.953 m      
  

                                                                                      WEIGHT SUMMARY                                                                                                                   ___________________________________________
  
                                                                                      Miscellaneous Mass Loads      :    132.5 MT
                                                                                      FO ved kantring               :    371.8 MT
                                                                                      FW ved kantring, rulledempning:    144.0 MT
                                                                                      LO ved kantring               :     30.0 MT
                                                                                      WB ved kantring, rulledempning:    498.6 MT
                                                                                      Andre Tanker ved kantring     :     39.0 MT
                                                                                      Wire på tromler               :    211.7 MT
                                                                                      Kjetting ombord ved kantring  :      7.0 MT
                                                                                      Last på dekk ved kantring     :     23.0 MT
                                                                                      Mannskap og proviant          :     13.5 MT                                                                                      _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
                                                                                      Total DEADWEIGHT              :   1438.5 MT
  

                                                                                                                                        Water Density =   1.025  t/m3
                            P l e a s e  n o t e  !                          _ _ _ _ _ _ _ _ _ _ _ _ _
                                                                                                                                                                                                                                    - F l o a t i n g  d a t a  a r e  b a s e d  o n  i t e r a t i o n s  i n c o r p o r a t i n g  c a l c u l a t i o n  o f  e x a c t  l i s t  ( h e e l  g i v i n g  z e r o  r i g h t i n g  l e v e r ) .  
                                                                                                                                                                    - G M  i s  c a l c u l a t e d  b a s e d  o n  m e t a c e n t r i c  h e i g h t  ( K M T )  f o r  u p r i g h t  v e s s e l  ( z e r o  h e e l )
                                                                                                                                                                                                                                                - T h e  c e n t e r  o f  t h e  l i q u i d  i n  s o m e  o r  a l l  t a n k s  a r e  a l l o w e d  t o  s h i f t  w i t h  h e e l .  T h e  e f f e c t  f r o m  t h i s  i s  i n c o r p o r a t e d      
                                                                                                                                                                                                                                                 i n  t h e  e q u i l i b r i u m  c a l c u l a t i o n .  S u b s e q u e n t l y ,  t h e  m o m e n t  o f  i n e r t i a  f r o m  t h e s e  t a n k s  a r e  n o t  c o n t r i b u t i n g  t o  t h e        
                                                                                                                                                                                                                                               c o n s t a n t  " F r e e  S u r f a c e  M o m e n t "  a p p l i e d  t o  a r t i f i c i a l l y  r a i s e  t h e  V C G  o f  t h e  l o a d i n g  c o n d i t i o n .                         
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                                                          Loading Condition code : L2.1
                                                Condition Id. text     :                                                                                                                                                      Lastekondisjon ved kantring, med rulledempningstk.

  
                        WEIGHT LOADS
                        ------------
                                                                                                                                                                                                                                                                 Distribution                          FSCT 
                                                                                                                                                                                                        Part    Id.text                 Weight   Load  Density   Aft    Fore   LCG     TCG     VCG    Moment
                                                                                                                                                                                                         no.                             (MT)     (%)  (MT/m3)   (m)    (m)    (m)     (m)     (m)    (MT*m)
                                                                                                                                                                                                        ----------------------------------------------------------------------------------------------------
  
                                                                                                              1 FO ved kantring                                   
                                                                                                              - - - - - - - - - - - - - - - - - - - - - - - - -
                                                                                                                                                                                                          - T13 FO DB/Wing Tank PS       84.306   90.0  0.8500  21.00  28.00  24.685  -6.906   2.708    0.50
                                                                                                                                                                                                          - T14 FO DB/Wing Tank SB       85.529   90.0  0.8500  21.00  28.00  24.634   6.875   2.673    0.50
                                                                                                                                                                                                          - T17 FO Centre Tank 2         58.600   90.0  0.8500  21.00  28.00  24.429  -0.096   0.602  317.73
                                                                                                                                                                                                          - T25 FO DB/Wing Tank PS       41.988   53.0  0.8500  16.10  21.00  18.706  -3.926   1.326    7.04
                                                                                                                                                                                                          - T26 FO DB/Wing Tank SB       41.672   53.0  0.8500  16.10  21.00  18.707   3.905   1.313    6.95
                                                                                                                                                                                                          - T71 FO Settl. Tank 1 PS      15.980   80.0  0.8500  36.40  39.90  38.133  -7.958   3.868    0.25
                                                                                                                                                                                                          - T74 FO Service Tank 2 SB     23.409   90.0  0.8500  38.50  43.40  40.877   7.919   4.436    0.37
                                                                                                                                                                                                          - T75 FO Drain Tank PS          4.420   50.0  0.8500  43.40  45.50  44.445  -2.120   0.300   11.32
                                                                                                                                                                                                          - T77 FO Overflow Tank         15.215   50.0  0.8500  35.00  39.20  37.133   0.000   0.262  167.52
                                                                                                                                                                                                          - T79 FO Em. Gen. Tank          0.688   90.0  0.8500  43.40  44.10  43.750  -6.760  15.014    0.01
                                                                                                                                                                                                            ------------------------------------------------------------------------------------------------
                                                                                                                                                                                                                                        371.807                               25.664   0.114   2.108  512.17
  
                                                                                                              2 FW ved kantring, rulledempning                    
                                                                                                              - - - - - - - - - - - - - - - - - - - - - - - - -
                                                                                                                                                                                                          - T2 FW DB/Wing Tank PS        27.500   19.2  1.0000  54.60  61.80  57.068  -1.851   1.479    7.96
                                                                                                                                                                                                          - T3 FW DB/Wing Tank SB        27.500   19.4  1.0000  54.60  61.80  57.069   1.852   1.481    7.96
                                                                                                                                                                                                          - T31 WB Stab. Tank 2          88.980   60.0  1.0000   3.00   6.00   4.518  -0.667   5.879   ***  
                                                                                                                                                                                                            ------------------------------------------------------------------------------------------------
                                                                                                                                                                                                                                        143.980                               24.592  -0.412   4.198   15.92
  
                                                                                                              3 LO ved kantring                                   
                                                                                                              - - - - - - - - - - - - - - - - - - - - - - - - -
                                                                                                                                                                                                          - T90 LO Store Tank PS         12.276   73.0  0.9240  49.00  50.40  49.703  -5.863   4.319    1.78
                                                                                                                                                                                                          - T91 LO Tank Main Gear PS      6.445   75.0  0.9240  50.40  51.10  50.751  -5.516   4.397    1.00
  
                                                                  .... to be continued on next page
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                                                                                                                                                                                                                                                                   Distribution                          FSCT 
                                                                                                                                                                                                        Part    Id.text                 Weight   Load  Density   Aft    Fore   LCG     TCG     VCG    Moment
                                                                                                                                                                                                         no.                             (MT)     (%)  (MT/m3)   (m)    (m)    (m)     (m)     (m)    (MT*m)
                                                                                                                                                                                                        ----------------------------------------------------------------------------------------------------
                                                                                                                                                                                                          - T92 LO Aux. Engine PS         6.514   75.0  0.9240  51.10  51.80  51.450  -5.268   4.402    1.03
                                                                                                                                                                                                          - T97 LO Drain Tank SB          2.518   25.0  0.9240  45.50  46.90  46.160   0.172   0.150   34.26
                                                                                                                                                                                                          - T99 LO Drop Tank SB           2.210   23.0  0.9240  43.40  45.50  44.445   2.119   0.138   12.30
                                                                                                                                                                                                            ------------------------------------------------------------------------------------------------
                                                                                                                                                                                                                                         29.963                               49.623  -4.563   3.695   50.36
  
                                                                                                              4 WB ved kantring, rulledempning                    
                                                                                                              - - - - - - - - - - - - - - - - - - - - - - - - -
                                                                                                                                                                                                          - T32 WB Aft Peak Tank PS      37.883   35.0  1.0250  -5.40   3.00  -0.354  -2.328   4.695   37.86
                                                                                                                                                                                                          - T33 WB Aft Peak Tank SB      92.002   85.0  1.0250  -5.40   3.00  -1.115   4.350   5.738   71.92
                                                                                                                                                                                                          - T37 WB DB/Wing Tank PS       55.045  100.0  1.0250  49.00  54.60  52.345  -3.850   3.079        
                                                                                                                                                                                                          - T38 WB DB/Wing Tank SB       47.148  100.0  1.0250  49.00  54.60  52.208   4.031   3.388        
                                                                                                                                                                                                          - T18 Rig Chain Locker 1 PS   137.141  100.0  1.0250  30.45  35.00  32.725  -1.832   4.659        
                                                                                                                                                                                                          - T19 Rig Chain Locker 1 SB   129.349  100.0  1.0250  29.90  35.00  32.427   2.166   4.670        
                                                                                                                                                                                                            ------------------------------------------------------------------------------------------------
                                                                                                                                                                                                                                        498.568                               27.898   0.640   4.569  109.78
  
                                                                                                              5 Andre Tanker ved kantring                         
                                                                                                              - - - - - - - - - - - - - - - - - - - - - - - - -
                                                                                                                                                                                                          - T66 HP HO Store Tank PS      10.478   90.0  0.9240  43.40  44.80  44.131  -7.592   5.091    0.05
                                                                                                                                                                                                          - T67 HO Drop Tank              3.493   30.0  0.9240  47.60  49.00  48.292   0.864   0.208   45.22
                                                                                                                                                                                                          - T52 Sewage Tank SB           14.720   40.0  1.0000  49.00  51.80  50.409   5.425   3.157    2.39
                                                                                                                                                                                                          - T80 Bilge Water Tank SB       5.130   30.0  1.0000  39.20  43.40  41.300   2.150   0.141   27.83
                                                                                                                                                                                                          - T83 Sludge Tank PS            5.130   30.0  1.0000  39.20  43.40  41.300  -2.150   0.141   27.83
                                                                                                                                                                                                            ------------------------------------------------------------------------------------------------
                                                                                                                                                                                                                                         38.951                               46.131   0.086   2.619  103.31
  
                                                                                                              6 Wire på tromler                                   
                                                                                                              - - - - - - - - - - - - - - - - - - - - - - - - -
                                                                                                                                                                                          - Towing Wire SB               37.000                               43.400   1.650  10.610
                                                                                                                                                                                          - Tugger Wire SB                2.100                               32.300   6.100  12.100
                                                                                                                                                                                          - Tugger Wire PS                2.100                               32.300  -6.100  12.100
                                                                                                                                                                                          - Working Wire PS              18.500                               43.400  -1.650  10.610
                                                                                                                                                                                          - Spare Wire below Deck        37.000                                9.200   0.000   6.200
                                                                                                                                                                                          - Anchor Winch Wire            78.000                               38.850   0.000  12.140
                                                                                                                                                                                          - Secondary Winch Wire         37.000                               43.600   0.500  16.400
                                                                                                                                                                                                            ------------------------------------------------------------------------------------------------
                                                                                                                                                                                                                                        211.700                               35.561   0.232  11.444        
  
                                                                                                              7 Kjetting ombord ved kantring                      
                                                                                                              - - - - - - - - - - - - - - - - - - - - - - - - -
                                                                                                                                                                                          - Kjetting på dekk              7.000                               20.000   1.500   8.300
  
                                                                                                              8 Last på dekk ved kantring                         
                                                                                                              - - - - - - - - - - - - - - - - - - - - - - - - -
                                                                                                                                                                                          - Anker babord                 18.000                               28.700  -7.000   8.500
                                                                                                                                                                                          - Forskjellig på dekk           5.000                               40.000   0.000   9.000
                                                                                                                                                                                                            ------------------------------------------------------------------------------------------------
                                                                                                                                                                                                                                         23.000                               31.157  -5.478   8.609        
  
                                                                                                              9 Mannskap og proviant                              
                                                                                                              - - - - - - - - - - - - - - - - - - - - - - - - -
                                                                                                                                                                                          - Mannskap                      3.500                               53.200   0.000  14.500
                                                                                                                                                                                          - Proviant                     10.000                               60.000   0.000  12.000
                                                                                                                                                                                                            ------------------------------------------------------------------------------------------------
                                                                                                                                                                                                                                         13.500                               58.237   0.000  12.648        
  
                                                                                                                                                                                         10 Vertikal kraft kjetting     100.000                               -3.600   0.600   8.170
  
                                                                                                                                                                                         11 Horisontalt moment -        -32.500                                0.000   3.080   8.170
  
                                                                                                                                                                                         12 Horisontalt moment +         32.500                                0.000  -3.080   8.170
  
                                                                                                                                                                                                        ----------------------------------------------------------------------------------------------------
                                                                                                                                                                                                            DEAD WEIGHT                1438.471                               27.173  -0.026   5.246  791.54
  
                                                                  .... to be continued on next page
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                                                                                                                                                                                                                                                                   Distribution                          FSCT 
                                                                                                                                                                                                        Part    Id.text                 Weight   Load  Density   Aft    Fore   LCG     TCG     VCG    Moment
                                                                                                                                                                                                         no.                             (MT)     (%)  (MT/m3)   (m)    (m)    (m)     (m)     (m)    (MT*m)
                                                                                                                                                                                                        ----------------------------------------------------------------------------------------------------
  
                                                                                                                                                                                            LIGHT WEIGHT, Final        3201.600                               33.100  -0.070   7.430
  
                                                                                                                                                                                                        ----------------------------------------------------------------------------------------------------
                                                                                                                                                                                                            TOTAL WEIGHT               4640.071                               31.262  -0.056   6.753  791.54
  
  
  
                                                                                                                                                                                        ***) The center of the liquid in these tanks are allowed to shift with heel. The effect from
                                                                                                                                                                                            this is incorporated in the calculated GZ-values. Subsequently the moment of inertia from
                                                                                                                                                                        these tanks are not used to calculate a constant Free Surface Moment applied to
                                                                                                                                                    artificially raise the VCG of the loading condition.
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                                                            Loading Condition code : L2.1
                                                Condition Id. text     :                                                                                                                                                      Lastekondisjon ved kantring, med rulledempningstk.
  
                                                                                                                                              INTACT STABILITY DATA (GZ-curve, Areas, Particulars & Criteria Control)

                                                   Angle      GZ     Area  
                                                  (degr.)     (m)   (m*rad)
                                                  -------------------------
                                                    0.000   -0.047  -0.0012
                                                    2.852    0.000   0.0000
                                                    5.000    0.034   0.0006
                                                   10.000    0.104   0.0067
                                                   15.000    0.175   0.0189
                                                   20.000    0.203   0.0359
                                                   20.050    0.203   0.0360
                                                   30.000    0.126   0.0664
                                                   40.000   -0.002   0.0774
                                                   50.000   -0.158   0.0643
                                                   60.000   -0.418   0.0162
  
                                                    Deck immersion :  14.658 °
                                                    Maximum GZ at  :  20.050 °
                                                    Equilibrium at :   2.852 °
                                                            Area, 0 - 30   :  0.0675 m*rad
                                                            Area, 0 - 40   :  0.0786 m*rad
                                                            Area,30 - 40   :  0.0110 m*rad
                                                            Area, 0 - maxGZ:  0.0372 m*rad
                                                    GM             :   0.953 m

                                  Heel to port side
                                              Applied VCG :   6.923 m
                                                      TCG :  -0.044 m
  
  
  
                                                                    Table of intact stability criteria
                                                                    ----------------------------------
                                                                                                                  TYPE : Supply-vessel incl IMO Wind & Rolling             
                                                                                                                                                                                                                                                                         Actual Concl- 
                                                                                                                                                                                          Code    Id. text                                                               value  usion  
                                                                                                                                                                                          - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
                                                                                                                                                                                        GZMi1   Minimum GZ at angle greater than 30.0º                 :  0.20 m        0.126 NOT OK
                                                                                                                                                                                        GZAng   Minimum heel angle for GZmax, ð                        : 15.00 º       20.050   OK  
                                                                                                                                                                                        GMMin   Minimum GM                                             :  0.15 m        0.953   OK  
                                                                                                                                                                                        GZAr2   Minimum GZarea (30.0-min<40.0,ß>)º                     : 0.030 m·rad    0.011 NOT OK
                                                                                                                                                                                        GZAr5   Minimum GZarea ( 0.0-ð)º, 15.0º<ð<30.0º : 0.055+0.001·(30.0-ð) m·rad    0.035 NOT OK
                                                                                                                                                                                        A.562   IMO A.749(18), Severe wind & rolling        Wind speed =  57.3 knots     ---- NOT OK
                                                                                                                                                                                          - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

  
                          Please note !
                          -------------
                                                                                            The calculations of KGmax are based on upright
                                                                                            vessel (TCG=0.0 m). If the actual calculations
                                                                                            are based on TCG <> 0.0, the stability conclu-
                                                                                            sion may not correspond with the presented    
                                                                                            stability margin. The conclusion will anyway  
                                                                                            be correct as it reflects the actual loading  
                    condition.

                                                                                                                                   ß      : flooding angle                                   
                                                                                                                                   ð      : angle for maximum GZ                             
                                                                                                                                   GZarea : area of righting lever                           
  
                                                                                                  Stability conclusion ............. :      NOT OK 
  

                          P l e a s e  n o t e  !
                          - - - - - - - - - - - - -
                                                                                                                                                                    - G M  i s  c a l c u l a t e d  b a s e d  o n  m e t a c e n t r i c  h e i g h t  ( K M T )  f o r  u p r i g h t  v e s s e l  ( z e r o  h e e l )
                                                                                                                                                                                                                                                - T h e  c e n t e r  o f  t h e  l i q u i d  i n  s o m e  o r  a l l  t a n k s  a r e  a l l o w e d  t o  s h i f t  w i t h  h e e l .  T h e  e f f e c t  f r o m  t h i s  i s  i n c o r p o r a t e d      
                                                                                                                                                                                                                                                 i n  t h e  c a l c u l a t i o n  o f  G Z - v a l u e s .  S u b s e q u e n t l y ,  t h e  m o m e n t  o f  i n e r t i a  f r o m  t h e s e  t a n k s  a r e  n o t  c o n t r i b u t i n g  t o  t h e       
                                                                                                                                                                                               c o n s t a n t  " F r e e  S u r f a c e  M o m e n t "  a p p l i e d  t o  a r t i f i c i a l l y  r a i s e  t h e  V C G  o f  t h e  l o a d i n g  c o n d i t i o n .
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                                                            Loading Condition code : L3.1
                                                                                                      Lastekondisjon ved kantring, med rulledempningstk.  
                                                                                      FLOATING CONDITION DATA                                                                                                          ___________________________________________
  
                                                                                      Mean Draught (moulded) :      5.729 m      
                                                                                      Trim over Lpp (aft +)  :      0.145 m      
                                                                                      List (starboard +) ... :     -8.883 °      
  
  
                                                                                      Displacement ......... :   4640.071 MT     
                                                                                    LCB (rel. AP) ........ :     31.255 m     
                                                                                    VCB (rel. BL) ........ :      3.146 m     
                                                                                    LCF (rel. AP) ........ :     27.687 m     
                                                                                      Immersion ............ :     10.346 MT/cm  
                                                                                      Trim Moment .......... :     51.471 MT*m/cm
  
  
                                                                                  STABILITY DATA                                                                                                                 ___________________________________________
  
                                                                                      KG (incl. FSC) ....... :      7.188 m      
                                                                                      Free Surface Correction:      0.435 m      
                                                                                      GM (GZ derived) ...... :      0.953 m      
  

                                                                                      WEIGHT SUMMARY                                                                                                                   ___________________________________________
  
                                                                                      Miscellaneous Mass Loads      :    149.5 MT
                                                                                      FO ved kantring               :    371.8 MT
                                                                                      FW ved kantring, rulledempning:    144.0 MT
                                                                                      LO ved kantring               :     30.0 MT
                                                                                      WB ved kantring, rulledempning:    498.6 MT
                                                                                      Andre Tanker ved kantring     :     39.0 MT
                                                                                      Wire på tromler               :    211.7 MT
                                                                                      Kjetting ombord ved kantring  :      7.0 MT
                                                                                      Last på dekk ved kantring     :     23.0 MT
                                                                                      Mannskap og proviant          :     13.5 MT                                                                                      _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
                                                                                      Total DEADWEIGHT              :   1438.5 MT
  

                                                                                                                                        Water Density =   1.025  t/m3
                            P l e a s e  n o t e  !                          _ _ _ _ _ _ _ _ _ _ _ _ _
                                                                                                                                                                                                                                    - F l o a t i n g  d a t a  a r e  b a s e d  o n  i t e r a t i o n s  i n c o r p o r a t i n g  c a l c u l a t i o n  o f  e x a c t  l i s t  ( h e e l  g i v i n g  z e r o  r i g h t i n g  l e v e r ) .  
                                                                                                                                                                    - G M  i s  c a l c u l a t e d  b a s e d  o n  m e t a c e n t r i c  h e i g h t  ( K M T )  f o r  u p r i g h t  v e s s e l  ( z e r o  h e e l )
                                                                                                                                                                                                                                                - T h e  c e n t e r  o f  t h e  l i q u i d  i n  s o m e  o r  a l l  t a n k s  a r e  a l l o w e d  t o  s h i f t  w i t h  h e e l .  T h e  e f f e c t  f r o m  t h i s  i s  i n c o r p o r a t e d      
                                                                                                                                                                                                                                                 i n  t h e  e q u i l i b r i u m  c a l c u l a t i o n .  S u b s e q u e n t l y ,  t h e  m o m e n t  o f  i n e r t i a  f r o m  t h e s e  t a n k s  a r e  n o t  c o n t r i b u t i n g  t o  t h e        
                                                                                                                                                                                                                                               c o n s t a n t  " F r e e  S u r f a c e  M o m e n t "  a p p l i e d  t o  a r t i f i c i a l l y  r a i s e  t h e  V C G  o f  t h e  l o a d i n g  c o n d i t i o n .                         
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                                                          Loading Condition code : L3.1
                                                Condition Id. text     :                                                                                                                                                      Lastekondisjon ved kantring, med rulledempningstk.

  
                        WEIGHT LOADS
                        ------------
                                                                                                                                                                                                                                                                 Distribution                          FSCT 
                                                                                                                                                                                                        Part    Id.text                 Weight   Load  Density   Aft    Fore   LCG     TCG     VCG    Moment
                                                                                                                                                                                                         no.                             (MT)     (%)  (MT/m3)   (m)    (m)    (m)     (m)     (m)    (MT*m)
                                                                                                                                                                                                        ----------------------------------------------------------------------------------------------------
  
                                                                                                              1 FO ved kantring                                   
                                                                                                              - - - - - - - - - - - - - - - - - - - - - - - - -
                                                                                                                                                                                                          - T13 FO DB/Wing Tank PS       84.306   90.0  0.8500  21.00  28.00  24.685  -6.906   2.708    0.50
                                                                                                                                                                                                          - T14 FO DB/Wing Tank SB       85.529   90.0  0.8500  21.00  28.00  24.634   6.875   2.673    0.50
                                                                                                                                                                                                          - T17 FO Centre Tank 2         58.600   90.0  0.8500  21.00  28.00  24.429  -0.096   0.602  317.73
                                                                                                                                                                                                          - T25 FO DB/Wing Tank PS       41.988   53.0  0.8500  16.10  21.00  18.706  -3.926   1.326    7.04
                                                                                                                                                                                                          - T26 FO DB/Wing Tank SB       41.672   53.0  0.8500  16.10  21.00  18.707   3.905   1.313    6.95
                                                                                                                                                                                                          - T71 FO Settl. Tank 1 PS      15.980   80.0  0.8500  36.40  39.90  38.133  -7.958   3.868    0.25
                                                                                                                                                                                                          - T74 FO Service Tank 2 SB     23.409   90.0  0.8500  38.50  43.40  40.877   7.919   4.436    0.37
                                                                                                                                                                                                          - T75 FO Drain Tank PS          4.420   50.0  0.8500  43.40  45.50  44.445  -2.120   0.300   11.32
                                                                                                                                                                                                          - T77 FO Overflow Tank         15.215   50.0  0.8500  35.00  39.20  37.133   0.000   0.262  167.52
                                                                                                                                                                                                          - T79 FO Em. Gen. Tank          0.688   90.0  0.8500  43.40  44.10  43.750  -6.760  15.014    0.01
                                                                                                                                                                                                            ------------------------------------------------------------------------------------------------
                                                                                                                                                                                                                                        371.807                               25.664   0.114   2.108  512.17
  
                                                                                                              2 FW ved kantring, rulledempning                    
                                                                                                              - - - - - - - - - - - - - - - - - - - - - - - - -
                                                                                                                                                                                                          - T2 FW DB/Wing Tank PS        27.500   19.2  1.0000  54.60  61.80  57.068  -1.851   1.479    7.96
                                                                                                                                                                                                          - T3 FW DB/Wing Tank SB        27.500   19.4  1.0000  54.60  61.80  57.069   1.852   1.481    7.96
                                                                                                                                                                                                          - T31 WB Stab. Tank 2          88.980   60.0  1.0000   3.00   6.00   4.517  -2.004   6.014   ***  
                                                                                                                                                                                                            ------------------------------------------------------------------------------------------------
                                                                                                                                                                                                                                        143.980                               24.592  -1.238   4.282   15.92
  
                                                                                                              3 LO ved kantring                                   
                                                                                                              - - - - - - - - - - - - - - - - - - - - - - - - -
                                                                                                                                                                                                          - T90 LO Store Tank PS         12.276   73.0  0.9240  49.00  50.40  49.703  -5.863   4.319    1.78
                                                                                                                                                                                                          - T91 LO Tank Main Gear PS      6.445   75.0  0.9240  50.40  51.10  50.751  -5.516   4.397    1.00
  
                                                                  .... to be continued on next page
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                                                                                                                                                                                                                                                                   Distribution                          FSCT 
                                                                                                                                                                                                        Part    Id.text                 Weight   Load  Density   Aft    Fore   LCG     TCG     VCG    Moment
                                                                                                                                                                                                         no.                             (MT)     (%)  (MT/m3)   (m)    (m)    (m)     (m)     (m)    (MT*m)
                                                                                                                                                                                                        ----------------------------------------------------------------------------------------------------
                                                                                                                                                                                                          - T92 LO Aux. Engine PS         6.514   75.0  0.9240  51.10  51.80  51.450  -5.268   4.402    1.03
                                                                                                                                                                                                          - T97 LO Drain Tank SB          2.518   25.0  0.9240  45.50  46.90  46.160   0.172   0.150   34.26
                                                                                                                                                                                                          - T99 LO Drop Tank SB           2.210   23.0  0.9240  43.40  45.50  44.445   2.119   0.138   12.30
                                                                                                                                                                                                            ------------------------------------------------------------------------------------------------
                                                                                                                                                                                                                                         29.963                               49.623  -4.563   3.695   50.36
  
                                                                                                              4 WB ved kantring, rulledempning                    
                                                                                                              - - - - - - - - - - - - - - - - - - - - - - - - -
                                                                                                                                                                                                          - T32 WB Aft Peak Tank PS      37.883   35.0  1.0250  -5.40   3.00  -0.354  -2.328   4.695   37.86
                                                                                                                                                                                                          - T33 WB Aft Peak Tank SB      92.002   85.0  1.0250  -5.40   3.00  -1.115   4.350   5.738   71.92
                                                                                                                                                                                                          - T37 WB DB/Wing Tank PS       55.045  100.0  1.0250  49.00  54.60  52.345  -3.850   3.079        
                                                                                                                                                                                                          - T38 WB DB/Wing Tank SB       47.148  100.0  1.0250  49.00  54.60  52.208   4.031   3.388        
                                                                                                                                                                                                          - T18 Rig Chain Locker 1 PS   137.141  100.0  1.0250  30.45  35.00  32.725  -1.832   4.659        
                                                                                                                                                                                                          - T19 Rig Chain Locker 1 SB   129.349  100.0  1.0250  29.90  35.00  32.427   2.166   4.670        
                                                                                                                                                                                                            ------------------------------------------------------------------------------------------------
                                                                                                                                                                                                                                        498.568                               27.898   0.640   4.569  109.78
  
                                                                                                              5 Andre Tanker ved kantring                         
                                                                                                              - - - - - - - - - - - - - - - - - - - - - - - - -
                                                                                                                                                                                                          - T66 HP HO Store Tank PS      10.478   90.0  0.9240  43.40  44.80  44.131  -7.592   5.091    0.05
                                                                                                                                                                                                          - T67 HO Drop Tank              3.493   30.0  0.9240  47.60  49.00  48.292   0.864   0.208   45.22
                                                                                                                                                                                                          - T52 Sewage Tank SB           14.720   40.0  1.0000  49.00  51.80  50.409   5.425   3.157    2.39
                                                                                                                                                                                                          - T80 Bilge Water Tank SB       5.130   30.0  1.0000  39.20  43.40  41.300   2.150   0.141   27.83
                                                                                                                                                                                                          - T83 Sludge Tank PS            5.130   30.0  1.0000  39.20  43.40  41.300  -2.150   0.141   27.83
                                                                                                                                                                                                            ------------------------------------------------------------------------------------------------
                                                                                                                                                                                                                                         38.951                               46.131   0.086   2.619  103.31
  
                                                                                                              6 Wire på tromler                                   
                                                                                                              - - - - - - - - - - - - - - - - - - - - - - - - -
                                                                                                                                                                                          - Towing Wire SB               37.000                               43.400   1.650  10.610
                                                                                                                                                                                          - Tugger Wire SB                2.100                               32.300   6.100  12.100
                                                                                                                                                                                          - Tugger Wire PS                2.100                               32.300  -6.100  12.100
                                                                                                                                                                                          - Working Wire PS              18.500                               43.400  -1.650  10.610
                                                                                                                                                                                          - Spare Wire below Deck        37.000                                9.200   0.000   6.200
                                                                                                                                                                                          - Anchor Winch Wire            78.000                               38.850   0.000  12.140
                                                                                                                                                                                          - Secondary Winch Wire         37.000                               43.600   0.500  16.400
                                                                                                                                                                                                            ------------------------------------------------------------------------------------------------
                                                                                                                                                                                                                                        211.700                               35.561   0.232  11.444        
  
                                                                                                              7 Kjetting ombord ved kantring                      
                                                                                                              - - - - - - - - - - - - - - - - - - - - - - - - -
                                                                                                                                                                                          - Kjetting på dekk              7.000                               20.000   1.500   8.300
  
                                                                                                              8 Last på dekk ved kantring                         
                                                                                                              - - - - - - - - - - - - - - - - - - - - - - - - -
                                                                                                                                                                                          - Anker babord                 18.000                               28.700  -7.000   8.500
                                                                                                                                                                                          - Forskjellig på dekk           5.000                               40.000   0.000   9.000
                                                                                                                                                                                                            ------------------------------------------------------------------------------------------------
                                                                                                                                                                                                                                         23.000                               31.157  -5.478   8.609        
  
                                                                                                              9 Mannskap og proviant                              
                                                                                                              - - - - - - - - - - - - - - - - - - - - - - - - -
                                                                                                                                                                                          - Mannskap                      3.500                               53.200   0.000  14.500
                                                                                                                                                                                          - Proviant                     10.000                               60.000   0.000  12.000
                                                                                                                                                                                                            ------------------------------------------------------------------------------------------------
                                                                                                                                                                                                                                         13.500                               58.237   0.000  12.648        
  
                                                                                                                                                                                         10 Vertikal kraft kjetting     100.000                               -3.600  -2.500   8.170
  
                                                                                                                                                                                         11 Horisontalt moment -        -49.500                                0.000   3.080   8.170
  
                                                                                                                                                                                         12 Horisontalt moment +         49.500                                0.000  -3.080   8.170
  
                                                                                                                                                                                                        ----------------------------------------------------------------------------------------------------
                                                                                                                                                                                                            DEAD WEIGHT                1438.471                               27.173  -0.397   5.254  791.54
  
                                                                  .... to be continued on next page
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                                                                                                                                                                                                                                                                   Distribution                          FSCT 
                                                                                                                                                                                                        Part    Id.text                 Weight   Load  Density   Aft    Fore   LCG     TCG     VCG    Moment
                                                                                                                                                                                                         no.                             (MT)     (%)  (MT/m3)   (m)    (m)    (m)     (m)     (m)    (MT*m)
                                                                                                                                                                                                        ----------------------------------------------------------------------------------------------------
  
                                                                                                                                                                                            LIGHT WEIGHT, Final        3201.600                               33.100  -0.070   7.430
  
                                                                                                                                                                                                        ----------------------------------------------------------------------------------------------------
                                                                                                                                                                                                            TOTAL WEIGHT               4640.071                               31.262  -0.172   6.755  791.54
  
  
  
                                                                                                                                                                                        ***) The center of the liquid in these tanks are allowed to shift with heel. The effect from
                                                                                                                                                                                            this is incorporated in the calculated GZ-values. Subsequently the moment of inertia from
                                                                                                                                                                        these tanks are not used to calculate a constant Free Surface Moment applied to
                                                                                                                                                    artificially raise the VCG of the loading condition.
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                                                            Loading Condition code : L3.1
                                                Condition Id. text     :                                                                                                                                                      Lastekondisjon ved kantring, med rulledempningstk.
  
                                                                                                                                              INTACT STABILITY DATA (GZ-curve, Areas, Particulars & Criteria Control)

                                                   Angle      GZ     Area  
                                                  (degr.)     (m)   (m*rad)
                                                  -------------------------
                                                    0.000   -0.136  -0.0101
                                                    5.000   -0.055  -0.0019
                                                    8.883    0.000   0.0000
                                                   10.000    0.016   0.0002
                                                   15.000    0.088   0.0048
                                                   20.000    0.120   0.0143
                                                   20.300    0.120   0.0149
                                                   30.000    0.048   0.0307
                                                   40.000   -0.070   0.0289
                                                   50.000   -0.215   0.0049
                                                   60.000   -0.463  -0.0521
  
                                                    Deck immersion :  14.658 °
                                                    Maximum GZ at  :  20.300 °
                                                    Equilibrium at :   8.883 °
                                                            Area, 0 - 30   :  0.0408 m*rad
                                                            Area, 0 - 40   :  0.0390 m*rad
                                                            Area,30 - 40   : -0.0017 m*rad
                                                            Area, 0 - maxGZ:  0.0250 m*rad
                                                    GM             :   0.953 m

                                  Heel to port side
                                              Applied VCG :   6.923 m
                                                      TCG :  -0.133 m
  
  
  
                                                                    Table of intact stability criteria
                                                                    ----------------------------------
                                                                                                                  TYPE : Supply-vessel incl IMO Wind & Rolling             
                                                                                                                                                                                                                                                                         Actual Concl- 
                                                                                                                                                                                          Code    Id. text                                                               value  usion  
                                                                                                                                                                                          - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
                                                                                                                                                                                        GZMi1   Minimum GZ at angle greater than 30.0º                 :  0.20 m        0.048 NOT OK
                                                                                                                                                                                        GZAng   Minimum heel angle for GZmax, ð                        : 15.00 º       20.300   OK  
                                                                                                                                                                                        GMMin   Minimum GM                                             :  0.15 m        0.953   OK  
                                                                                                                                                                                        GZAr2   Minimum GZarea (30.0-min<40.0,ß>)º                     : 0.030 m·rad   -0.002 NOT OK
                                                                                                                                                                                        GZAr5   Minimum GZarea ( 0.0-ð)º, 15.0º<ð<30.0º : 0.055+0.001·(30.0-ð) m·rad    0.005 NOT OK
                                                                                                                                                                                        A.562   IMO A.749(18), Severe wind & rolling        Wind speed =  57.3 knots     ---- NOT OK
                                                                                                                                                                                          - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

  
                          Please note !
                          -------------
                                                                                            The calculations of KGmax are based on upright
                                                                                            vessel (TCG=0.0 m). If the actual calculations
                                                                                            are based on TCG <> 0.0, the stability conclu-
                                                                                            sion may not correspond with the presented    
                                                                                            stability margin. The conclusion will anyway  
                                                                                            be correct as it reflects the actual loading  
                    condition.

                                                                                                                                   ß      : flooding angle                                   
                                                                                                                                   ð      : angle for maximum GZ                             
                                                                                                                                   GZarea : area of righting lever                           
  
                                                                                                  Stability conclusion ............. :      NOT OK 
  

                          P l e a s e  n o t e  !
                          - - - - - - - - - - - - -
                                                                                                                                                                    - G M  i s  c a l c u l a t e d  b a s e d  o n  m e t a c e n t r i c  h e i g h t  ( K M T )  f o r  u p r i g h t  v e s s e l  ( z e r o  h e e l )
                                                                                                                                                                                                                                                - T h e  c e n t e r  o f  t h e  l i q u i d  i n  s o m e  o r  a l l  t a n k s  a r e  a l l o w e d  t o  s h i f t  w i t h  h e e l .  T h e  e f f e c t  f r o m  t h i s  i s  i n c o r p o r a t e d      
                                                                                                                                                                                                                                                 i n  t h e  c a l c u l a t i o n  o f  G Z - v a l u e s .  S u b s e q u e n t l y ,  t h e  m o m e n t  o f  i n e r t i a  f r o m  t h e s e  t a n k s  a r e  n o t  c o n t r i b u t i n g  t o  t h e       
                                                                                                                                                                                               c o n s t a n t  " F r e e  S u r f a c e  M o m e n t "  a p p l i e d  t o  a r t i f i c i a l l y  r a i s e  t h e  V C G  o f  t h e  l o a d i n g  c o n d i t i o n .
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                                                                                                    SHIPSHAPE - VERSION  5.23.0002,  DATE : 2008-02-25
                                                    /                         
                                                                                                                      Project  : Bourbon Dolphin                 File  : Bo-Dolph

                                                            Loading Condition code : L3.1
                                                                                                      Lastekondisjon ved kantring, med rulledempningstk.  
                                                                                      FLOATING CONDITION DATA                                                                                                          ___________________________________________
  
                                                                                      Mean Draught (moulded) :      5.620 m      
                                                                                      Trim over Lpp (aft +)  :      0.275 m      
                                                                                      List (starboard +) ... :    -13.945 °      
  
  
                                                                                      Displacement ......... :   4681.873 MT     
                                                                                    LCB (rel. AP) ........ :     30.937 m     
                                                                                    VCB (rel. BL) ........ :      3.029 m     
                                                                                    LCF (rel. AP) ........ :     28.465 m     
                                                                                      Immersion ............ :     10.146 MT/cm  
                                                                                      Trim Moment .......... :     48.087 MT*m/cm
  
  
                                                                                  STABILITY DATA                                                                                                                 ___________________________________________
  
                                                                                      KG (incl. FSC) ....... :      7.196 m      
                                                                                      Free Surface Correction:      0.431 m      
                                                                                      GM (GZ derived) ...... :      1.000 m      
  

                                                                                      WEIGHT SUMMARY                                                                                                                   ___________________________________________
  
                                                                                      Miscellaneous Mass Loads      :    237.8 MT
                                                                                      FO ved kantring               :    371.8 MT
                                                                                      FW ved kantring, rulledempning:    144.0 MT
                                                                                      LO ved kantring               :     30.0 MT
                                                                                      WB ved kantring, rulledempning:    498.6 MT
                                                                                      Andre Tanker ved kantring     :     39.0 MT
                                                                                      Wire på tromler               :    211.7 MT
                                                                                      Kjetting ombord ved kantring  :      7.0 MT
                                                                                      Last på dekk ved kantring     :     23.0 MT
                                                                                      Mannskap og proviant          :     13.5 MT                                                                                      _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
                                                                                      Total DEADWEIGHT              :   1480.3 MT
  

                                                                                                                                        Water Density =   1.025  t/m3
                            P l e a s e  n o t e  !                          _ _ _ _ _ _ _ _ _ _ _ _ _
                                                                                                                                                                                                                                    - F l o a t i n g  d a t a  a r e  b a s e d  o n  i t e r a t i o n s  i n c o r p o r a t i n g  c a l c u l a t i o n  o f  e x a c t  l i s t  ( h e e l  g i v i n g  z e r o  r i g h t i n g  l e v e r ) .  
                                                                                                                                                                    - G M  i s  c a l c u l a t e d  b a s e d  o n  m e t a c e n t r i c  h e i g h t  ( K M T )  f o r  u p r i g h t  v e s s e l  ( z e r o  h e e l )
                                                                                                                                                                                                                                                - T h e  c e n t e r  o f  t h e  l i q u i d  i n  s o m e  o r  a l l  t a n k s  a r e  a l l o w e d  t o  s h i f t  w i t h  h e e l .  T h e  e f f e c t  f r o m  t h i s  i s  i n c o r p o r a t e d      
                                                                                                                                                                                                                                                 i n  t h e  e q u i l i b r i u m  c a l c u l a t i o n .  S u b s e q u e n t l y ,  t h e  m o m e n t  o f  i n e r t i a  f r o m  t h e s e  t a n k s  a r e  n o t  c o n t r i b u t i n g  t o  t h e        
                                                                                                                                                                                                                                               c o n s t a n t  " F r e e  S u r f a c e  M o m e n t "  a p p l i e d  t o  a r t i f i c i a l l y  r a i s e  t h e  V C G  o f  t h e  l o a d i n g  c o n d i t i o n .                         
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                                                          Loading Condition code : L3.1
                                                Condition Id. text     :                                                                                                                                                      Lastekondisjon ved kantring, med rulledempningstk.

  
                        WEIGHT LOADS
                        ------------
                                                                                                                                                                                                                                                                 Distribution                          FSCT 
                                                                                                                                                                                                        Part    Id.text                 Weight   Load  Density   Aft    Fore   LCG     TCG     VCG    Moment
                                                                                                                                                                                                         no.                             (MT)     (%)  (MT/m3)   (m)    (m)    (m)     (m)     (m)    (MT*m)
                                                                                                                                                                                                        ----------------------------------------------------------------------------------------------------
  
                                                                                                              1 FO ved kantring                                   
                                                                                                              - - - - - - - - - - - - - - - - - - - - - - - - -
                                                                                                                                                                                                          - T13 FO DB/Wing Tank PS       84.306   90.0  0.8500  21.00  28.00  24.685  -6.906   2.708    0.50
                                                                                                                                                                                                          - T14 FO DB/Wing Tank SB       85.529   90.0  0.8500  21.00  28.00  24.634   6.875   2.673    0.50
                                                                                                                                                                                                          - T17 FO Centre Tank 2         58.600   90.0  0.8500  21.00  28.00  24.429  -0.096   0.602  317.73
                                                                                                                                                                                                          - T25 FO DB/Wing Tank PS       41.988   53.0  0.8500  16.10  21.00  18.706  -3.926   1.326    7.04
                                                                                                                                                                                                          - T26 FO DB/Wing Tank SB       41.672   53.0  0.8500  16.10  21.00  18.707   3.905   1.313    6.95
                                                                                                                                                                                                          - T71 FO Settl. Tank 1 PS      15.980   80.0  0.8500  36.40  39.90  38.133  -7.958   3.868    0.25
                                                                                                                                                                                                          - T74 FO Service Tank 2 SB     23.409   90.0  0.8500  38.50  43.40  40.877   7.919   4.436    0.37
                                                                                                                                                                                                          - T75 FO Drain Tank PS          4.420   50.0  0.8500  43.40  45.50  44.445  -2.120   0.300   11.32
                                                                                                                                                                                                          - T77 FO Overflow Tank         15.215   50.0  0.8500  35.00  39.20  37.133   0.000   0.262  167.52
                                                                                                                                                                                                          - T79 FO Em. Gen. Tank          0.688   90.0  0.8500  43.40  44.10  43.750  -6.760  15.014    0.01
                                                                                                                                                                                                            ------------------------------------------------------------------------------------------------
                                                                                                                                                                                                                                        371.807                               25.664   0.114   2.108  512.17
  
                                                                                                              2 FW ved kantring, rulledempning                    
                                                                                                              - - - - - - - - - - - - - - - - - - - - - - - - -
                                                                                                                                                                                                          - T2 FW DB/Wing Tank PS        27.500   19.2  1.0000  54.60  61.80  57.068  -1.851   1.479    7.96
                                                                                                                                                                                                          - T3 FW DB/Wing Tank SB        27.500   19.4  1.0000  54.60  61.80  57.069   1.852   1.481    7.96
                                                                                                                                                                                                          - T31 WB Stab. Tank 2          88.980   60.0  1.0000   3.00   6.00   4.514  -2.583   6.127   ***  
                                                                                                                                                                                                            ------------------------------------------------------------------------------------------------
                                                                                                                                                                                                                                        143.980                               24.590  -1.596   4.352   15.92
  
                                                                                                              3 LO ved kantring                                   
                                                                                                              - - - - - - - - - - - - - - - - - - - - - - - - -
                                                                                                                                                                                                          - T90 LO Store Tank PS         12.276   73.0  0.9240  49.00  50.40  49.703  -5.863   4.319    1.78
                                                                                                                                                                                                          - T91 LO Tank Main Gear PS      6.445   75.0  0.9240  50.40  51.10  50.751  -5.516   4.397    1.00
  
                                                                  .... to be continued on next page
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                                                                                                                                                                                                                                                                   Distribution                          FSCT 
                                                                                                                                                                                                        Part    Id.text                 Weight   Load  Density   Aft    Fore   LCG     TCG     VCG    Moment
                                                                                                                                                                                                         no.                             (MT)     (%)  (MT/m3)   (m)    (m)    (m)     (m)     (m)    (MT*m)
                                                                                                                                                                                                        ----------------------------------------------------------------------------------------------------
                                                                                                                                                                                                          - T92 LO Aux. Engine PS         6.514   75.0  0.9240  51.10  51.80  51.450  -5.268   4.402    1.03
                                                                                                                                                                                                          - T97 LO Drain Tank SB          2.518   25.0  0.9240  45.50  46.90  46.160   0.172   0.150   34.26
                                                                                                                                                                                                          - T99 LO Drop Tank SB           2.210   23.0  0.9240  43.40  45.50  44.445   2.119   0.138   12.30
                                                                                                                                                                                                            ------------------------------------------------------------------------------------------------
                                                                                                                                                                                                                                         29.963                               49.623  -4.563   3.695   50.36
  
                                                                                                              4 WB ved kantring, rulledempning                    
                                                                                                              - - - - - - - - - - - - - - - - - - - - - - - - -
                                                                                                                                                                                                          - T32 WB Aft Peak Tank PS      37.883   35.0  1.0250  -5.40   3.00  -0.354  -2.328   4.695   37.86
                                                                                                                                                                                                          - T33 WB Aft Peak Tank SB      92.002   85.0  1.0250  -5.40   3.00  -1.115   4.350   5.738   71.92
                                                                                                                                                                                                          - T37 WB DB/Wing Tank PS       55.045  100.0  1.0250  49.00  54.60  52.345  -3.850   3.079        
                                                                                                                                                                                                          - T38 WB DB/Wing Tank SB       47.148  100.0  1.0250  49.00  54.60  52.208   4.031   3.388        
                                                                                                                                                                                                          - T18 Rig Chain Locker 1 PS   137.141  100.0  1.0250  30.45  35.00  32.725  -1.832   4.659        
                                                                                                                                                                                                          - T19 Rig Chain Locker 1 SB   129.349  100.0  1.0250  29.90  35.00  32.427   2.166   4.670        
                                                                                                                                                                                                            ------------------------------------------------------------------------------------------------
                                                                                                                                                                                                                                        498.568                               27.898   0.640   4.569  109.78
  
                                                                                                              5 Andre Tanker ved kantring                         
                                                                                                              - - - - - - - - - - - - - - - - - - - - - - - - -
                                                                                                                                                                                                          - T66 HP HO Store Tank PS      10.478   90.0  0.9240  43.40  44.80  44.131  -7.592   5.091    0.05
                                                                                                                                                                                                          - T67 HO Drop Tank              3.493   30.0  0.9240  47.60  49.00  48.292   0.864   0.208   45.22
                                                                                                                                                                                                          - T52 Sewage Tank SB           14.720   40.0  1.0000  49.00  51.80  50.409   5.425   3.157    2.39
                                                                                                                                                                                                          - T80 Bilge Water Tank SB       5.130   30.0  1.0000  39.20  43.40  41.300   2.150   0.141   27.83
                                                                                                                                                                                                          - T83 Sludge Tank PS            5.130   30.0  1.0000  39.20  43.40  41.300  -2.150   0.141   27.83
                                                                                                                                                                                                            ------------------------------------------------------------------------------------------------
                                                                                                                                                                                                                                         38.951                               46.131   0.086   2.619  103.31
  
                                                                                                              6 Wire på tromler                                   
                                                                                                              - - - - - - - - - - - - - - - - - - - - - - - - -
                                                                                                                                                                                          - Towing Wire SB               37.000                               43.400   1.650  10.610
                                                                                                                                                                                          - Tugger Wire SB                2.100                               32.300   6.100  12.100
                                                                                                                                                                                          - Tugger Wire PS                2.100                               32.300  -6.100  12.100
                                                                                                                                                                                          - Working Wire PS              18.500                               43.400  -1.650  10.610
                                                                                                                                                                                          - Spare Wire below Deck        37.000                                9.200   0.000   6.200
                                                                                                                                                                                          - Anchor Winch Wire            78.000                               38.850   0.000  12.140
                                                                                                                                                                                          - Secondary Winch Wire         37.000                               43.600   0.500  16.400
                                                                                                                                                                                                            ------------------------------------------------------------------------------------------------
                                                                                                                                                                                                                                        211.700                               35.561   0.232  11.444        
  
                                                                                                              7 Kjetting ombord ved kantring                      
                                                                                                              - - - - - - - - - - - - - - - - - - - - - - - - -
                                                                                                                                                                                          - Kjetting på dekk              7.000                               20.000   1.500   8.300
  
                                                                                                              8 Last på dekk ved kantring                         
                                                                                                              - - - - - - - - - - - - - - - - - - - - - - - - -
                                                                                                                                                                                          - Anker babord                 18.000                               28.700  -7.000   8.500
                                                                                                                                                                                          - Forskjellig på dekk           5.000                               40.000   0.000   9.000
                                                                                                                                                                                                            ------------------------------------------------------------------------------------------------
                                                                                                                                                                                                                                         23.000                               31.157  -5.478   8.609        
  
                                                                                                              9 Mannskap og proviant                              
                                                                                                              - - - - - - - - - - - - - - - - - - - - - - - - -
                                                                                                                                                                                          - Mannskap                      3.500                               53.200   0.000  14.500
                                                                                                                                                                                          - Proviant                     10.000                               60.000   0.000  12.000
                                                                                                                                                                                                            ------------------------------------------------------------------------------------------------
                                                                                                                                                                                                                                         13.500                               58.237   0.000  12.648        
  
                                                                                                                                                                                         10 Vertikal kraft kjetting     141.800                               -3.600  -2.500   8.170
  
                                                                                                                                                                                         11 Horisontalt moment -        -96.000                                0.000   3.080   8.170
  
                                                                                                                                                                                         12 Horisontalt moment +         96.000                                0.000  -3.080   8.170
  
                                                                                                                                                                                                        ----------------------------------------------------------------------------------------------------
                                                                                                                                                                                                            DEAD WEIGHT                1480.271                               26.303  -0.685   5.343  791.54
  
                                                                  .... to be continued on next page
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                                                                                                                                                                                                                                                                   Distribution                          FSCT 
                                                                                                                                                                                                        Part    Id.text                 Weight   Load  Density   Aft    Fore   LCG     TCG     VCG    Moment
                                                                                                                                                                                                         no.                             (MT)     (%)  (MT/m3)   (m)    (m)    (m)     (m)     (m)    (MT*m)
                                                                                                                                                                                                        ----------------------------------------------------------------------------------------------------
  
                                                                                                                                                                                            LIGHT WEIGHT, Final        3201.600                               33.100  -0.070   7.430
  
                                                                                                                                                                                                        ----------------------------------------------------------------------------------------------------
                                                                                                                                                                                                            TOTAL WEIGHT               4681.871                               30.951  -0.264   6.770  791.54
  
  
  
                                                                                                                                                                                        ***) The center of the liquid in these tanks are allowed to shift with heel. The effect from
                                                                                                                                                                                            this is incorporated in the calculated GZ-values. Subsequently the moment of inertia from
                                                                                                                                                                        these tanks are not used to calculate a constant Free Surface Moment applied to
                                                                                                                                                    artificially raise the VCG of the loading condition.
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                                                            Loading Condition code : L3.1
                                                Condition Id. text     :                                                                                                                                                      Lastekondisjon ved kantring, med rulledempningstk.
  
                                                                                                                                              INTACT STABILITY DATA (GZ-curve, Areas, Particulars & Criteria Control)

                                                   Angle      GZ     Area  
                                                  (degr.)     (m)   (m*rad)
                                                  -------------------------
                                                    0.000   -0.219  -0.0256
                                                    5.000   -0.134  -0.0104
                                                   10.000   -0.059  -0.0020
                                                   13.945    0.000   0.0000
                                                   15.000    0.013   0.0001
                                                   19.300    0.035   0.0022
                                                   20.000    0.035   0.0026
                                                   30.000   -0.055   0.0025
                                                   40.000   -0.182  -0.0181
                                                   50.000   -0.325  -0.0618
                                                   60.000   -0.556  -0.1367
  
                                                    Deck immersion :  13.496 °
                                                    Maximum GZ at  :  19.300 °
                                                    Equilibrium at :  13.945 °
                                                            Area, 0 - 30   :  0.0282 m*rad
                                                            Area, 0 - 40   :  0.0075 m*rad
                                                            Area,30 - 40   : -0.0207 m*rad
                                                            Area, 0 - maxGZ:  0.0279 m*rad
                                                    GM             :   1.000 m

                                  Heel to port side
                                              Applied VCG :   6.934 m
                                                      TCG :  -0.215 m
  
  
  
                                                                    Table of intact stability criteria
                                                                    ----------------------------------
                                                                                                                  TYPE : Supply-vessel incl IMO Wind & Rolling             
                                                                                                                                                                                                                                                                         Actual Concl- 
                                                                                                                                                                                          Code    Id. text                                                               value  usion  
                                                                                                                                                                                          - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
                                                                                                                                                                                        GZMi1   Minimum GZ at angle greater than 30.0º                 :  0.20 m       -0.055 NOT OK
                                                                                                                                                                                        GZAng   Minimum heel angle for GZmax, ð                        : 15.00 º       19.300   OK  
                                                                                                                                                                                        GMMin   Minimum GM                                             :  0.15 m        1.000   OK  
                                                                                                                                                                                        GZAr2   Minimum GZarea (30.0-min<40.0,ß>)º                     : 0.030 m·rad   -0.021 NOT OK
                                                                                                                                                                                        GZAr5   Minimum GZarea ( 0.0-ð)º, 15.0º<ð<30.0º : 0.055+0.001·(30.0-ð) m·rad   -0.023 NOT OK
                                                                                                                                                                                        A.562   IMO A.749(18), Severe wind & rolling        Wind speed =  57.3 knots     ---- NOT OK
                                                                                                                                                                                          - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

  
                          Please note !
                          -------------
                                                                                            The calculations of KGmax are based on upright
                                                                                            vessel (TCG=0.0 m). If the actual calculations
                                                                                            are based on TCG <> 0.0, the stability conclu-
                                                                                            sion may not correspond with the presented    
                                                                                            stability margin. The conclusion will anyway  
                                                                                            be correct as it reflects the actual loading  
                    condition.

                                                                                                                                   ß      : flooding angle                                   
                                                                                                                                   ð      : angle for maximum GZ                             
                                                                                                                                   GZarea : area of righting lever                           
  
                                                                                                  Stability conclusion ............. :      NOT OK 
  

                          P l e a s e  n o t e  !
                          - - - - - - - - - - - - -
                                                                                                                                                                    - G M  i s  c a l c u l a t e d  b a s e d  o n  m e t a c e n t r i c  h e i g h t  ( K M T )  f o r  u p r i g h t  v e s s e l  ( z e r o  h e e l )
                                                                                                                                                                                                                                                - T h e  c e n t e r  o f  t h e  l i q u i d  i n  s o m e  o r  a l l  t a n k s  a r e  a l l o w e d  t o  s h i f t  w i t h  h e e l .  T h e  e f f e c t  f r o m  t h i s  i s  i n c o r p o r a t e d      
                                                                                                                                                                                                                                                 i n  t h e  c a l c u l a t i o n  o f  G Z - v a l u e s .  S u b s e q u e n t l y ,  t h e  m o m e n t  o f  i n e r t i a  f r o m  t h e s e  t a n k s  a r e  n o t  c o n t r i b u t i n g  t o  t h e       
                                                                                                                                                                                               c o n s t a n t  " F r e e  S u r f a c e  M o m e n t "  a p p l i e d  t o  a r t i f i c i a l l y  r a i s e  t h e  V C G  o f  t h e  l o a d i n g  c o n d i t i o n .
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                                                                                                    SHIPSHAPE - VERSION  5.23.0002,  DATE : 2008-02-25
                                                    /                         
                                                                                                                      Project  : Bourbon Dolphin                 File  : Bo-Dolph

                                                            Loading Condition code : L3.2
                                                                                                      Lastekondisjon ved kantring, uten rulledempningstk  
                                                                                      FLOATING CONDITION DATA                                                                                                          ___________________________________________
  
                                                                                      Mean Draught (moulded) :      5.658 m      
                                                                                      Trim over Lpp (aft +)  :      0.059 m      
                                                                                      List (starboard +) ... :    -11.770 °      
  
  
                                                                                      Displacement ......... :   4637.154 MT     
                                                                                    LCB (rel. AP) ........ :     31.251 m     
                                                                                    VCB (rel. BL) ........ :      3.072 m     
                                                                                    LCF (rel. AP) ........ :     28.118 m     
                                                                                      Immersion ............ :     10.293 MT/cm  
                                                                                      Trim Moment .......... :     49.764 MT*m/cm
  
  
                                                                                  STABILITY DATA                                                                                                                 ___________________________________________
  
                                                                                      KG (incl. FSC) ....... :      6.962 m      
                                                                                      Free Surface Correction:      0.173 m      
                                                                                      GM (GZ derived) ...... :      1.181 m      
  
                                                                                      KGmax, intact, calc. . :      6.802 m      

                                                                                      WEIGHT SUMMARY                                                                                                                   ___________________________________________
  
                                                                                      Miscellaneous Mass Loads      :    237.8 MT
                                                                                      FO ved kantring               :    371.8 MT
                                                                                      FW ved kantring               :    144.0 MT
                                                                                      LO ved kantring               :     30.0 MT
                                                                                      WB ved kantring               :    453.8 MT
                                                                                      Andre Tanker ved kantring     :     39.0 MT
                                                                                      Wire på tromler               :    211.7 MT
                                                                                      Kjetting ombord ved kantring  :      7.0 MT
                                                                                      Last på dekk ved kantring     :     23.0 MT
                                                                                      Mannskap og proviant          :     13.5 MT                                                                                      _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
                                                                                      Total DEADWEIGHT              :   1435.5 MT
  

                                                                                                                                        Water Density =   1.025  t/m3
  

                          P l e a s e  n o t e  !                          _ _ _ _ _ _ _ _ _ _ _ _ _
                                                                                                                                                                                                                                    - F l o a t i n g  d a t a  a r e  b a s e d  o n  i t e r a t i o n s  i n c o r p o r a t i n g  c a l c u l a t i o n  o f  e x a c t  l i s t  ( h e e l  g i v i n g  z e r o  r i g h t i n g  l e v e r ) .  
                                                                                                                                                                    - G M  i s  c a l c u l a t e d  b a s e d  o n  m e t a c e n t r i c  h e i g h t  ( K M T )  f o r  u p r i g h t  v e s s e l  ( z e r o  h e e l )
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                                                          Loading Condition code : L3.2
                                                Condition Id. text     :                                                                                                                                                      Lastekondisjon ved kantring, uten rulledempningstk

  
                        WEIGHT LOADS
                        ------------
                                                                                                                                                                                                                                                                 Distribution                          FSCT 
                                                                                                                                                                                                        Part    Id.text                 Weight   Load  Density   Aft    Fore   LCG     TCG     VCG    Moment
                                                                                                                                                                                                         no.                             (MT)     (%)  (MT/m3)   (m)    (m)    (m)     (m)     (m)    (MT*m)
                                                                                                                                                                                                        ----------------------------------------------------------------------------------------------------
  
                                                                                                              1 FO ved kantring                                   
                                                                                                              - - - - - - - - - - - - - - - - - - - - - - - - -
                                                                                                                                                                                                          - T13 FO DB/Wing Tank PS       84.306   90.0  0.8500  21.00  28.00  24.685  -6.906   2.708    0.50
                                                                                                                                                                                                          - T14 FO DB/Wing Tank SB       85.529   90.0  0.8500  21.00  28.00  24.634   6.875   2.673    0.50
                                                                                                                                                                                                          - T17 FO Centre Tank 2         58.600   90.0  0.8500  21.00  28.00  24.429  -0.096   0.602  317.73
                                                                                                                                                                                                          - T25 FO DB/Wing Tank PS       41.988   53.0  0.8500  16.10  21.00  18.706  -3.926   1.326    7.04
                                                                                                                                                                                                          - T26 FO DB/Wing Tank SB       41.672   53.0  0.8500  16.10  21.00  18.707   3.905   1.313    6.95
                                                                                                                                                                                                          - T71 FO Settl. Tank 1 PS      15.980   80.0  0.8500  36.40  39.90  38.133  -7.958   3.868    0.25
                                                                                                                                                                                                          - T74 FO Service Tank 2 SB     23.409   90.0  0.8500  38.50  43.40  40.877   7.919   4.436    0.37
                                                                                                                                                                                                          - T75 FO Drain Tank PS          4.420   50.0  0.8500  43.40  45.50  44.445  -2.120   0.300   11.32
                                                                                                                                                                                                          - T77 FO Overflow Tank         15.215   50.0  0.8500  35.00  39.20  37.133   0.000   0.262  167.52
                                                                                                                                                                                                          - T79 FO Em. Gen. Tank          0.688   90.0  0.8500  43.40  44.10  43.750  -6.760  15.014    0.01
                                                                                                                                                                                                            ------------------------------------------------------------------------------------------------
                                                                                                                                                                                                                                        371.807                               25.664   0.114   2.108  512.17
  
                                                                                                              2 FW ved kantring                                   
                                                                                                              - - - - - - - - - - - - - - - - - - - - - - - - -
                                                                                                                                                                                                          - T2 FW DB/Wing Tank PS        72.000   50.4  1.0000  54.60  61.80  57.330  -2.329   3.080   24.22
                                                                                                                                                                                                          - T3 FW DB/Wing Tank SB        72.000   50.7  1.0000  54.60  61.80  57.350   2.317   3.080   27.74
                                                                                                                                                                                                            ------------------------------------------------------------------------------------------------
                                                                                                                                                                                                                                        144.000                               57.340  -0.006   3.080   51.97
  
                                                                                                              3 LO ved kantring                                   
                                                                                                              - - - - - - - - - - - - - - - - - - - - - - - - -
                                                                                                                                                                                                          - T90 LO Store Tank PS         12.276   73.0  0.9240  49.00  50.40  49.703  -5.863   4.319    1.78
                                                                                                                                                                                                          - T91 LO Tank Main Gear PS      6.445   75.0  0.9240  50.40  51.10  50.751  -5.516   4.397    1.00
                                                                                                                                                                                                          - T92 LO Aux. Engine PS         6.514   75.0  0.9240  51.10  51.80  51.450  -5.268   4.402    1.03
  
                                                                  .... to be continued on next page
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                                                                                                                                                                                                                                                                   Distribution                          FSCT 
                                                                                                                                                                                                        Part    Id.text                 Weight   Load  Density   Aft    Fore   LCG     TCG     VCG    Moment
                                                                                                                                                                                                         no.                             (MT)     (%)  (MT/m3)   (m)    (m)    (m)     (m)     (m)    (MT*m)
                                                                                                                                                                                                        ----------------------------------------------------------------------------------------------------
                                                                                                                                                                                                          - T97 LO Drain Tank SB          2.518   25.0  0.9240  45.50  46.90  46.160   0.172   0.150   34.26
                                                                                                                                                                                                          - T99 LO Drop Tank SB           2.210   23.0  0.9240  43.40  45.50  44.445   2.119   0.138   12.30
                                                                                                                                                                                                            ------------------------------------------------------------------------------------------------
                                                                                                                                                                                                                                         29.963                               49.623  -4.563   3.695   50.36
  
                                                                                                              4 WB ved kantring                                   
                                                                                                              - - - - - - - - - - - - - - - - - - - - - - - - -
                                                                                                                                                                                                          - T32 WB Aft Peak Tank PS      64.942   60.0  1.0250  -5.40   3.00  -0.761  -3.613   5.247   72.28
                                                                                                                                                                                                          - T33 WB Aft Peak Tank SB     108.237  100.0  1.0250  -5.40   3.00  -1.216   4.626   6.034        
                                                                                                                                                                                                          - T38 WB DB/Wing Tank SB       14.144   30.0  1.0250  49.00  54.60  50.485   2.295   0.617    9.88
                                                                                                                                                                                                          - T18 Rig Chain Locker 1 PS   137.141  100.0  1.0250  30.45  35.00  32.725  -1.832   4.659        
                                                                                                                                                                                                          - T19 Rig Chain Locker 1 SB   129.349  100.0  1.0250  29.90  35.00  32.427   2.166   4.670        
                                                                                                                                                                                                            ------------------------------------------------------------------------------------------------
                                                                                                                                                                                                                                        453.814                               20.306   0.722   4.948   82.16
  
                                                                                                              5 Andre Tanker ved kantring                         
                                                                                                              - - - - - - - - - - - - - - - - - - - - - - - - -
                                                                                                                                                                                                          - T66 HP HO Store Tank PS      10.478   90.0  0.9240  43.40  44.80  44.131  -7.592   5.091    0.05
                                                                                                                                                                                                          - T67 HO Drop Tank              3.493   30.0  0.9240  47.60  49.00  48.292   0.864   0.208   45.22
                                                                                                                                                                                                          - T52 Sewage Tank SB           14.720   40.0  1.0000  49.00  51.80  50.409   5.425   3.157    2.39
                                                                                                                                                                                                          - T80 Bilge Water Tank SB       5.130   30.0  1.0000  39.20  43.40  41.300   2.150   0.141   27.83
                                                                                                                                                                                                          - T83 Sludge Tank PS            5.130   30.0  1.0000  39.20  43.40  41.300  -2.150   0.141   27.83
                                                                                                                                                                                                            ------------------------------------------------------------------------------------------------
                                                                                                                                                                                                                                         38.951                               46.131   0.086   2.619  103.31
  
                                                                                                              6 Wire på tromler                                   
                                                                                                              - - - - - - - - - - - - - - - - - - - - - - - - -
                                                                                                                                                                                          - Towing Wire SB               37.000                               43.400   1.650  10.610
                                                                                                                                                                                          - Tugger Wire SB                2.100                               32.300   6.100  12.100
                                                                                                                                                                                          - Tugger Wire PS                2.100                               32.300  -6.100  12.100
                                                                                                                                                                                          - Working Wire PS              18.500                               43.400  -1.650  10.610
                                                                                                                                                                                          - Spare Wire below Deck        37.000                                9.200   0.000   6.200
                                                                                                                                                                                          - Anchor Winch Wire            78.000                               38.850   0.000  12.140
                                                                                                                                                                                          - Secondary Winch Wire         37.000                               43.600   0.500  16.400
                                                                                                                                                                                                            ------------------------------------------------------------------------------------------------
                                                                                                                                                                                                                                        211.700                               35.561   0.232  11.444        
  
                                                                                                              7 Kjetting ombord ved kantring                      
                                                                                                              - - - - - - - - - - - - - - - - - - - - - - - - -
                                                                                                                                                                                          - Kjetting på dekk              7.000                               20.000   1.500   8.300
  
                                                                                                              8 Last på dekk ved kantring                         
                                                                                                              - - - - - - - - - - - - - - - - - - - - - - - - -
                                                                                                                                                                                          - Anker babord                 18.000                               28.700  -7.000   8.500
                                                                                                                                                                                          - Forskjellig på dekk           5.000                               40.000   0.000   9.000
                                                                                                                                                                                                            ------------------------------------------------------------------------------------------------
                                                                                                                                                                                                                                         23.000                               31.157  -5.478   8.609        
  
                                                                                                              9 Mannskap og proviant                              
                                                                                                              - - - - - - - - - - - - - - - - - - - - - - - - -
                                                                                                                                                                                          - Mannskap                      3.500                               53.200   0.000  14.500
                                                                                                                                                                                          - Proviant                     10.000                               60.000   0.000  12.000
                                                                                                                                                                                                            ------------------------------------------------------------------------------------------------
                                                                                                                                                                                                                                         13.500                               58.237   0.000  12.648        
  
                                                                                                                                                                                         10 Vertikal kraft kjetting     141.800                               -3.600  -2.500   8.170
  
                                                                                                                                                                                         11 Horisontalt moment -        -96.000                                0.000   3.080   8.170
  
                                                                                                                                                                                         12 Horisontalt moment +         96.000                                0.000  -3.080   8.170
  
                                                                                                                                                                                                        ----------------------------------------------------------------------------------------------------
                                                                                                                                                                                                            DEAD WEIGHT                1435.536                               27.139  -0.541   5.360  799.97
  
                                                                  .... to be continued on next page
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                                                                                                                                                                                                                                                                   Distribution                          FSCT 
                                                                                                                                                                                                        Part    Id.text                 Weight   Load  Density   Aft    Fore   LCG     TCG     VCG    Moment
                                                                                                                                                                                                         no.                             (MT)     (%)  (MT/m3)   (m)    (m)    (m)     (m)     (m)    (MT*m)
                                                                                                                                                                                                        ----------------------------------------------------------------------------------------------------
  
                                                                                                                                                                                            LIGHT WEIGHT, Final        3201.600                               33.100  -0.070   7.430
  
                                                                                                                                                                                                        ----------------------------------------------------------------------------------------------------
                                                                                                                                                                                                            TOTAL WEIGHT               4637.136                               31.255  -0.216   6.789  799.97
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                                                                                                                      Project  : Bourbon Dolphin                 File  : Bo-Dolph

                                                            Loading Condition code : L3.2
                                                Condition Id. text     :                                                                                                                                                      Lastekondisjon ved kantring, uten rulledempningstk
  
                                                                                                                                              INTACT STABILITY DATA (GZ-curve, Areas, Particulars & Criteria Control)

                                                   Angle      GZ     Area  
                                                  (degr.)     (m)   (m*rad)
                                                  -------------------------
                                                  -10.000   -0.401  -0.0766
                                                   -5.000   -0.318  -0.0451
                                                    0.000   -0.219  -0.0216
                                                    5.000   -0.119  -0.0069
                                                   10.000   -0.030  -0.0005
                                                   11.770    0.000   0.0000
                                                   15.000    0.049   0.0015
                                                   20.000    0.083   0.0077
                                                   30.000    0.013   0.0179
                                                   40.000   -0.106   0.0100
                                                   50.000   -0.250  -0.0203
                                                   60.000   -0.497  -0.0833
  
                                                    Deck immersion :  14.687 °
                                                    Maximum GZ at  : -10.000 °
                                                    Equilibrium at :  11.770 °
                                                            Area, 0 - 30   :  0.0395 m*rad
                                                            Area, 0 - 40   :  0.0316 m*rad
                                                            Area,30 - 40   : -0.0079 m*rad
                                                            Area, 0 - maxGZ: -0.0550 m*rad
                                                    GM             :   1.181 m

                                  Heel to port side
                                              Applied VCG :   6.962 m
                                                      TCG :  -0.216 m
  
  
  
                                                                    Table of intact stability criteria
                                                                    ----------------------------------
                                                                                                                  TYPE : Supply-vessel incl IMO Wind & Rolling             
                                                                                                                                                                                                                                                                                       Actual Concl-  KGmax 
                                                                                                                                                                                                        Code    Id. text                                                               value  usion    (m)  
                                                                                                                                                                                                        - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
                                                                                                                                                                                                        GZMi1   Minimum GZ at angle greater than 30.0º                 :  0.20 m        0.013 NOT OK   6.968
                                                                                                                                                                                                        GZAng   Minimum heel angle for GZmax, ð                        : 15.00 º       20.450   OK     7.638
                                                                                                                                                                                                        GMMin   Minimum GM                                             :  0.15 m        1.181   OK     7.992
                                                                                                                                                                                                        GZAr2   Minimum GZarea (30.0-min<40.0,ß>)º                     : 0.030 m·rad   -0.008 NOT OK   6.895
                                                                                                                                                                                                        GZAr5   Minimum GZarea ( 0.0-ð)º, 15.0º<ð<30.0º : 0.055+0.001·(30.0-ð) m·rad   -0.013 NOT OK   6.917
                                                                                                                                                                                                        A.562   IMO A.749(18), Severe wind & rolling        Wind speed =  57.3 knots     ---- NOT OK   6.802
                                                                                                                                                                                                        - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
                                                                                                                                   ß      : flooding angle                                   
                                                                                                                                   ð      : angle for maximum GZ                             
                                                                                                                                   GZarea : area of righting lever                           
  
                                                                                                  Stability conclusion ............. :      NOT OK 
  
                                                                                                  Resulting KGmax ............... (m):        6.802
                                                                                                  KG (incl. correction) ......... (m):        6.962
                                                                                                  Intact stability margin ....... (m):       -0.159

                          PLEASE NOTE !
                                                                                The calculations of KGmax is based on   
                                                                            upright vessel (TCG=TCB). If the actu-
                                                                                al calculations are based on TCG <> TCB,
                                                                                the stability conclusion may not corres-
                                                                                  pond with the presented stability margin.
                                                                                The conclusion will anyway be correct as
                                                                                  it reflects the actual loading condition.

                          P l e a s e  n o t e  !
                          - - - - - - - - - - - - -
                                                                                                                                                                    - G M  i s  c a l c u l a t e d  b a s e d  o n  m e t a c e n t r i c  h e i g h t  ( K M T )  f o r  u p r i g h t  v e s s e l  ( z e r o  h e e l )
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FORMS & CHECKLISTS MANUAL 
 

C2:  MATES HANDOVER CHECKLIST 

Original Date: 2003-10-01 
Revision nr.: 2
Revision date: 2006-12-01 
Prepared by QHSE Manager 
Approved by Managing Dir. 
  

Mate’s name:        Date:       

No. Following items to be discussed Comments: 

1 Rescue facilities / equipment       

2 Lifesaving equipment       

3 Fire-fighting appliances       

4 Lighting       

5 Deck machinery / equipment       

6 Ropes and wires       

7 Training, Exercises and safety matters       

8 Induction Training of new crewmembers       

9 Safety Inspections       

10 Status Nav. / Com. equipment       

11 Tank / Cargo status       

12 New equipment onboard       

13 Crew and passengers       

14 Last life boat exercise, fire drill and first aid 
exercise?       

15 Major changes during the shift       

16 PPE Stock       

17 Paint store, stock       

18 General Maintenance       

19 Medicine Chest, Hospital       

20 Others (specify):             

                  

                  

                  

Checks Completed by: 

               

Name  Signature:  Date: 

 

Read and accepted by: 

               

Name:  Signature:  Date: 

 
• This form to be completed and filed onboard for two years.   
• The form may be substituted by other handover systems, but such systems to contain information on above items. 
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FORMS & CHECKLISTS MANUAL 
 

E4: CH. ENGINEER’S HANDOVER CHECKLIST 

Original Date: 2003-10-01
Revision nr.: 2
Revision date: 2006-12-01
Prepared by QHSE Manager 
Approved by Managing Dir.

 

 

Vessel name:        Date:       

No. Following items to be discussed Comments: 

1 E5 Engineers Monthly Report       

2 Status Main Engines       

3 Status Auxiliary Engines       

4 Status Main Propellers / Gears       

5 Status compressors etc.       

6 Status Side thrusters / Azimuth 
thrusters       

7 Status Boiler / Heating system       

8 Status Pumps / Pipe systems       

9 Status Fi-Fi equipment       

10 Status Electrical system        

11 Status Rescue- / Lifeboats (engines)       

12 Status Deck Machinery  /Hydraulic 
System       

13 Status tanks       

14 Special tasks started or planned       

15 Status of requisitions and orders       

16 Status maintenance - under work       

17 Status maintenance - finished       

18 Major changes during the shift       

19 Special events this shift       

20 Important circulars / letters       

21 Tank stock       

22 Classification status       

23             

24             

 
 

      
       

On-signing Chief Engineer  Off-signing Chief Engineer 

 
 

To be filed within the Engine Department for 24 months 
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FORMS & CHECKLISTS MANUAL 
 

M2 Master Handover Checklist 

Original Date: 2003-10-01
Revision nr.: 2  
Revision date: 2006-10-01
Prepared by QHSE Manager 
Approved by Managing Dir.

 

 
 

Vessel name:        Date:       

No. Following items to be discussed Comments: 

1 Place, Quay, Depth       
2 Special conditions (harbour)       
3 Special conditions (sailing)       
4 Planned sailing schedule       
5 Weather forecast       
6 Loading condition (if actual)       
7 Loading/Discharging operations       
8 Special events       
9 Major changes during the shift       
10 Important circulars / letters       
11 Tank status       
12 Status Engine       
13 Status Nav. / Com. equipment       
14 Status DP-equipment       
15 Status Fi-Fi equipment       
16 Status Safety equipment       
17 Status Oilrec. equipment       
18 Status Ship equipment       
19 Status Rescue- / lifeboats       
20 Certificates       
21 Crew and passengers       
22 Cash Balance       
23 Status of requisition and orders       
24 Safety Management System       
25 Field information       
26 Safety Alerts       
27 Company Standing Order       
28 New equipment on board       
29 Special tasks started or planned       

30 Recommendations from Class or 
Authorities?       

31 Last life boat exercise, fire drill and first 
aid exercise?       

32 Updating on Standing Instructions       
33 Safety Meeting / Safety Committee       
34 Status of Premaster HSE Reports       
35   
36   
37   
38   
39   
40   

 
 
Date:       

 
 

___________________________ 

_ 
 

____________________________ 
On-signing Master Off-signing Master 
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FORMS & CHECKLISTS MANUAL 
 

S1:  SAFETY INDUCTION CHECKLIST 
 

Original Date: 2003-10-01
Revision nr.: 2
Revision date: 18.09.2006
Prepared by QHSE Manager 
Approved by Managing Dir.
Page 1 / 5 

 
NAME RANK 

            
VESSEL'S NAME DATE JOINED 
            
 

All new crew members must complete an induction of the vessel as soon as possible after joining, but no later than two weeks after joining. A 
member from the relevant Head of Department will go through this form with the new crew member. The Heads of Departments should induct 
the new crew member in the areas indicated and the new crew member sign on this form upon completion together with the Master.     
 
A new crew member is one who:    1.    Has never sailed on the vessel 
                                                        2.    Has not sailed on the vessel in the past 12 months. 
 

1. Ship Safety Induction Booklet discussed and explained.   

2. Introduced to relevant parts of the Company's Safety Management System.   

3. Introduced to duties with respect to the security of the ship. (ref. ship security plan)   

4. Company Policy's HSE / Alcohol and Drug. (random testing may be performed)  * 

5. Company's Designated Person (Utpekt Person) Who, How, When  * 

6. Work Permit and risk assessment procedures.   

7. Reporting of accidents, near accidents and other hazardous observations.   

8. Use of the B- safe card.   

9. Crewmember's job description to be discussed and explained.  * 

10. Watch arrangements, general requirements onboard vessel.                            * 

11. Muster and Fire Alarm (explain alarms, how to respond, where to meet, duties in the event of an emergency)  * 

12. General layout of vessel, fire and safety plan, muster stations and alarms.                                        * 

13. Indication and how to operate watertight doors, emergency generator main and emergency fire pump.  * 

14. Indicate locations of safety and emergency equipment such as fire fighting equipment, survival suits, lifejackets, life-rafts , 
emergency flares, parachutes, SART's, EPIRB's etc.  * 

15. Escape routes from inside accommodation, engine room spaces, etc.  * 

16. Hospital and First Aid Facilities.  * 

17. Lowering and use of Fast Rescue Craft (FRC) or man over board boat (MOB)  * 

18. Use and control of hazardous substances (COSHH) (include also transport of dangerous goods IMDG)   

19. General operation of SMPEP equipment or oil recovery equipment of any.   

20. General house keeping, cleanliness and hygiene.   

21. Guided tour of the vessel.  * 

22. Applicable Installation / Client requirements and procedures if any.   

23. Completed the relevant "vessel & equipment familiarisation" below.   

 
*  Items identified to be completed before vessel sails and box ticked on completion 

 
Upon completion of the induction the new crew member must satisfy himself that he or she is fully aware of his / her responsibilities, Company 
policy, ships routine and the location and use of all Emergency Equipment. 
 
With his / her signature the new crew member hereby declares that he / she has been given full "New Crew Members" Safety familiarisation of 
the vessel.  
 
 
Induction given by (name): ___________________________ 
 
 
Signatures: 

Date / New Crew Member Date / Master 
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FORMS & CHECKLISTS MANUAL 
 

S1:  SAFETY INDUCTION CHECKLIST 
 

Original Date: 2003-10-01
Revision nr.: 2
Revision date: 18.09.2006
Prepared by QHSE Manager 
Approved by Managing Dir.
Page 2 / 5 

 
VESSEL & EQUIPMENT FAMILIARISATION - BRIDGE 

 

NAME:       POSITION:       

 
 BRIDGE DEPARTMENT DATE 

1. Radar / Arpa       

2. Radio / vessel communication       

3. Navigation light & vessel lightening       

4. Navigation equipment; GPS, gyro, compass       

5. Autopilot       

6. Bjørge Steinco or UMAS  & all alarm systems       

7. Transfer of manoeuvring positions       

8. DP system       

9. DP ref. systems; Hipap, GPS, Fanbeam       

10. DP emergency procedures, DP > manual operation       

11. Joystick Manoeuvring       

12. Cargo handling systems       

13. Bunkering procedures       

14. Fire Alarm System       

15. Fi- Fi I or II       

16. Dangerous goods       

17. Methanol loading /discharge       

18. Special products loading/discharge       

19. Mob- boat, technical and operation       

20. Tank tender + Local Sounding       

21. Stability Program       

22. Loading Calculator       

23. Mooring/Anchoring/Tugger/Capstans       

24. Conning       

25. IAS       

26. Emergency Steering       

27. Diesel Electric Propulsion       

28. Thruster Configuration       

29. Operator Procedures       

30. Muster List       

 
 

Master signature to verify completion:       
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FORMS & CHECKLISTS MANUAL 
 

S1:  SAFETY INDUCTION CHECKLIST 
 

Original Date: 2003-10-01
Revision nr.: 2
Revision date: 18.09.2006
Prepared by QHSE Manager 
Approved by Managing Dir.
Page 3 / 5 

 
VESSEL & EQUIPMENT FAMILIARISATION - ENGINE 

 

NAME:       POSITION:       

 
 ENGINE DEPARTMENT DATE 

1. Main engines       

2. Emergency generator       

3. Auxiliary machinery       

4. UMAS and Alarm systems       

5. Main propulsion systems including gear       

6. Manual manoeuvring of the vessel       

7. Fuel system       

8. Cooling water system       

9. Cargo handling system       

10. Bilge system       

11. Oily water seperator - Operation and rules       

12. Sewage plant - Operation and rules       

13. Fresh water generator       

14. Internal communication       

15. Fuel oil quick closing valves       

16. Methanol loading discharge       

17. Loading, discharge and procedures for petroleum products       

18. Special and hazardous products - discharge and loading       

19. Inert gas generator       

20. Incinerator       

21. Premaster planned maintenance system       

22. Tools and spare parts       

23. Fire alarm systems       

24. SMPEP equipment and procedures       

25. Muster list       

26.        

27.        

28.        

29.        

30.        

 
 

Master signature to verify completion:       
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FORMS & CHECKLISTS MANUAL 
 

S1:  SAFETY INDUCTION CHECKLIST 
 

Original Date: 2003-10-01
Revision nr.: 2
Revision date: 18.09.2006
Prepared by QHSE Manager 
Approved by Managing Dir.
Page 4 / 5 

 
 

VESSEL & EQUIPMENT FAMILIARISATION - DECK 
 

NAME:       POSITION:       

 
 DECK DEPARTMENT DATE 

1. Fire fighting equipment       

2. Muster list       

3. Emergency procedures       

4. Mooring winches - tuggers - capstans - anchor winches etc.       

5. Operating deck cranes       

6. Rigging of gangway       

7. Dangerous goods equipment       

8. Methanol loading and discharge       

9. Special and hazardous products - Discharge and loading       

10. Cargo handling procedures       

11. SMPEP equipment and procedures       

12. Deck drain and scuppers       

13. Maintenance of deck equipment       

14.        

15.        

16.        

17.        

18.        

19.        

20.        

21.        

22.        

23.        

24.        

25.        

26.        

27.        

28.        

29.        

 
 

Master signature to verify completion:       
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FORMS & CHECKLISTS MANUAL 
 

S1:  SAFETY INDUCTION CHECKLIST 
 

Original Date: 2003-10-01
Revision nr.: 2
Revision date: 18.09.2006
Prepared by QHSE Manager 
Approved by Managing Dir.
Page 5 / 5 

 
VESSEL & EQUIPMENT FAMILIARISATION - GALLEY 

 

NAME:       POSITION:       

 
 GALLEY DEPARTMENT DATE 

1. Fire fighting equipment - extinguishers and fire blankets       

2. Muster list       

3. Emergency procedures       

4. Operator procedures       

5. Use of galley equipment  and machinery         

6. Maintenance and cleaning of equipment and machinery - Isolation of equipment and machinery       

7.        

8.        

9.        

10.        

11.        

12.        

13.        

14.        

15.        

16.        

17.        

18.        

19.        

20.        

21.        

22.        

23.        

24.        

25.        

26.        

27.        

28.        

29.        

 
 

Master signature to verify completion:       
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1.0 Guidance for Masters 

1.1 Team Logistics Safety Policy 

 TEAM Logistics (TEAM) exists to provide shared and optimised marine logistics, transport, 
warehousing, quayside and anchor handling services for its members and, where appropriate, 
external parties.

 Using our combined resources, knowledge and experience, we aim to provide a safe, efficient 
and environmentally friendly service, by adopting industry best practices.  

 It is our policy to continually improve our services and ensure they meet our clients’ needs 
and expectations, central to which is our understanding of the importance to listen to 
customer’s requirements and service feedback. 

 Central to TEAM Logistics’ operations, are six principle services: 

- The Provision of Vessels (PSV & AHTS) 
- Waste Management 
- Ship-broking
- Onshore logistics (warehousing, transport and quayside operations) 
- Fuel Supply  
- Fleet control, contracting, co-ordination, benchmarking 

 The latter, (Fleet control) is retained in-house & managed by TEAM’s own Marine Operations 
staff and all others are contracted services. Auditing of all these services is an integral part of 
TEAM’s operation. 

 All these contracted and in-house services have to comply with appropriate UK, European and 
International legislation, and/or formal accredited management/safety systems. TEAM’s 
Marine Operations services are undertaken in accordance with these Marine Procedures, 
which ensure compliance with the principles and requirements contained within the TEAM 
Members Vessel Co-ordination Agreement (VCA).  

   
 Improved efficiency and safety are facilitated by TEAM’s Management, directing and 

reviewing TEAM’s Marine Operations and contracted 3rd party services performance criteria, 
on a continuous basis, all with a view to achieving excellence in all areas of our operations.  

 All TEAM personnel have a direct influence on the quality of our service, therefore 
compliance with these procedures are mandatory.   It is the responsibility of TEAM’s 

 Management  to ensure that this policy is understood, implemented and maintained 
throughout 

 the TEAM organisation. 

 Signed …………………………  Date……………………………. 

Team Logistics Management 
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1.18 Cargo Metrics 

Masters should be mindful of TEAM’s preferred cargo metrics terminology as follows: 

a) Metric Tonnes (MT) = Dry bulk, Potable Water, Drillwater, Fuel and Deck cargo. 

b) Barrels (BBLS) = Brines, Bromides, Base Oil, Oil based mud in Barrels. 

1.19 Anchor-handling and Towage Duties 

Where anchor handling or other types of specialist operations are concerned TEAM or their 
representatives will issue work packs detailing the scope of work and the lines of 
communication that are to be in place for the management of all anchor handling and towage 
operations.

1.20 UKCS Oil Industry’s Marine Safety Forum (MSF) 

TEAM subscribes to the UKCS Oil Industry’s Marine Safety Forum, together with 
UKCS vessel owners/operators. 

From time to time MSF issues various safety notices, and in order to avoid duplication of 
effort, TEAM does not re-issue these notices to its contracted vessels. 

The MSF website (www.marinesafetyforum.org) contains an up to date listing of the 
following information; including the following: - 

- Best UKCS Practices Notices 

- Safety Alerts 

- Industry and UKOOA Guidelines

1.21 Bulk Tank Cleaning Operations 

Vessel tank cleaning operations are an integral part of TEAM’s workscopes and vessel 
Masters attention is drawn to the safety controls and advices contained in UKOOA’s 
Guidelines –ref section 6.6 and Appendix 16 therein. 

Masters should liaise with and undertake tank cleaning risk assessments in 
conjunction with  TEAM’s Tank Cleaning Contractor, in strict accordance with 
UKOOA’s guidelines and/or any additional Industry guidelines that may be issued 
from time to time by the MSF, MCA or relevant port authorities. 

As a general principle, TEAM does not permit bulk tank cleaning operations to be 
undertaken in conjunction with other cargo operations, and best endeavours are made 
to ensure vessels remain undisturbed at suitable berth during such operations.
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TRANSOCEAN RATHER 
ROSEBANK  213/26-G  

PSV / AHV DATA CARD 
 

Location Rosebank   Block 13/26  

Latitude 61º  01’  18”  N 

Longitude 03º  48’  29”  W 

Rig Heading 272º  (T) 

Water Depth 1,103 metres     3,619 ft 

Call Sign 3EGN6 

Specific Marine Hazards 

    500 m safety zone 

   Tidal information 

    Overboard discharges 

    Azimuthing thrusters (2) 

    Thruster wash 

 

 

 

 

 

 

Anchor Bearing Total Distance  Ext. Chain Anchor Bearing Total Distance Ext. Chain 

No.1 300º (T) 
(T)3 154

3,154 m 915 m No.5 119º (T) 3,190 m 915 m 

No.2 340º (T) 3,019 m 915 m No.6 160º (T) 2,942 m 915 m 

No.3 020º (T) 3,000 m 915 m No.7 200º (T) 3,134 m 915 m 

No.4 060º (T) 3,092 m 915 m No.8 240º (T) 3,088 m 915 m 

Communications General Emergency Helicopters    Bristow 

VHF Ch.  9 Ch. 16 Log    
Traffic  
Emergency 
NDB 

  129.125  MHz 
  122.800  MHz 
  121.500  MHz 
  579.5 

Telephone   01224  756214 

Tel : Radio Room 
 
 
Fax : Radio Room 

01224  410536    
01224  333486 
 
01224  333487 
 

00 870 763 579 958 
 
 
  

 

Tel (Out of hours)
Fax   

  01224  756321  
  01224  756348   

Cranes Port     SWL   Radius      Stbd     SWL Radius      

Whip Line  15 Tonnes 10 m to 43 m   15 Tonnes 10 m to 43 m  

Main Block  75 Tonnes  8.0 m to 10.7 m 
 19 Tonnes  39.6 m 

 75 Tonnes  8.0 m to 10.7 m 
 19 Tonnes 39.6 m 

Rig Alarms Fire & Emergency Abandon Rig Toxic Gas 

Sound Intermittent Continuous Variable Tone Continuous Steady Tone 

Light Flashing Yellow Flashing Yellow Flashing Red 

Before Arrival 

Before arrival the Master and Bridge Officers should read and understand the relevant sections of the Guidelines for the 
Safe Management of Offshore Supply & Anchor Handling Operations (NW European Area). 

Oct. 2006  
Rev. 1 

ESCAPE TO SEA

FWD.

ESCAPE TO SEA

NO. 3

ESCAPE TO SEA

LIFERAFTS
LIFERAFTS

NO. 2

NO. 1

NO. 4

ESCAPE TO SEA

No.1

No.2No.3

No.4

No.5

No.6 No.7

No.8

ESCAPE TO SEA

FWD.

ESCAPE TO SEA

NO. 3

ESCAPE TO SEA

LIFERAFTS
LIFERAFTS

NO. 2

NO. 1

NO. 4

ESCAPE TO SEA
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No.2No.3
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No.5

No.6 No.7
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Pre-entry Check to be completed in conjunction with rig prior to entering 500 m safety zone 

PSV / AHV to confirm to the Installation Check 
That the Master & Bridge Officers are fully aware of the procedures for vessel entry.  ( Steering offset course, 
speed, manoeuvring, communication points, physical layout of the installation etc. )

 

Whilst within the 500 m zone the bridge will be manned with a minimum of two competent personnel.  

Main Engines / Thrusters : Fully tested & confirmed to be functional and in satisfactory operating condition.  

Steering Gear : Function tested ( main and emergency ) and confirmed to be fully operational.  

Joystick : Function tested and confirmed to be fully operational.  
Communications : VHF sets and two-way comms. established with Control Room, Deck Foreman, Cranes and 
Vessel Deck Crew. 

 

Master and crew are sufficiently rested and deck crew have been briefed of the proposed operation.  
Assessment of prevailing conditions in ‘set up’ position a minimum of 50 metres from the proposed working 
location will be performed. 

 

Wearing of ‘hi-vis’ PPE by vessel deck crew whilst working alongside.  

The weather conditions are suitable for the proposed operations.  

The Declaration of Security with reference to the ISPS Code is at Level 1.  

Master to record completion of checks in Vessel Deck Log Book and formally request permission to enter.  

Installation to confirm to the Vessel Check 
Deck, Crane and Control Room communications have been tested satisfactorily.  

Correct communication channels are being utilised.  
Inform Master of name of ERRV and names of other vessels working at or close to the installation.  Also 
inform Master of other attendant vessels radio working channels. 

 

Confirm to the attendant ERRV that PSV / AHV operations are to commence.  

Confirm the side of the installation to be worked and inform of any hazards on that or adjoining faces.  

Installation facilities are ready to receive the specified cargoes and time alongside will be kept to a minimum.   
Information on any specific installation operations which may affect vessel operations alongside, including any 
helicopter movements. 

 

All non-essential overboard discharges have been turned off and installation personnel have been made aware 
of the fact that a vessel is coming alongside. 

 

Control Room to record completion of checklist in installation Deck Log Book.  

Hoses & Connections  -  Port Cargo Transfer Operations Hoses & Connections  -  Stbd. 
     Agree product & quantity of bulk 
 to be transferred 

 Ensure agreed pump pressures / 
 rates before discharge commences 

 Confirm who will decide the 
 routine halting of the operation 

 Cargo transfer should commence 
 slowly 

 Rates should only be increased 
 when integrity of hose proved 

Grade Connection 

Diesel Fuel 4” Avery Hardoll 

Pot. Water 4” Weco 

Drill Water 4” Weco 

Cement 5” Weco 

Barite  5” Weco 

Bentonite 5” Weco 

Base Fluid  4”Avery Hardoll 

Drilling Fluid 4” Avery Hardoll 

Brine 4” Avery Hardoll 

 

 Confirm regularly with Control 
 Room amount of cargo transferred 

 

Grade Connection 

Diesel Fuel 4” Avery Hardoll 

Pot. Water 4” Weco 

Drill Water 4” Weco 

Cement 5” Weco 

Barite  5” Weco 

Bentonite 5” Weco 

Base Fluid  4”Avery Hardoll 

Drilling Fluid 4” Avery Hardoll 

Brine 4” Avery Hardoll 

Vessel Co-ordination 

The co-ordination of Marine Operations will be as per the Master’s Instructions issued to the vessel by Team Marine prior 
to departure from port.  Daily reporting requirements are detailed within these instructions. 
When in field area report :      Upon leaving the field report : 
Name of vessel        Name of vessel 
Arrival at the installation      Location and time of departure 
Departure from installation      ROB bulk products 
Upon being sent to standby      Fuel and water requirements 
Upon ceasing operations due to weather     ETA at port or next installation 
         Deck area utilisation  ( e.g. 80% ) 
         Liquid tank status 
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TRIDENT OFFSHORE LIMITED
SECTION A - SEMI-SUBMERSIBLE RIGMOVE MARINE REPORT 

Rig Name Transocean Rather 

Operator Chevron Tenaco 

Owner Transocean Drilling inc 

Rig Manager Adrian Brown 

Date 25.10.06

Commence Move 10.10.06 @ 1345 Complete Move 25.10.06 @ 01 

Total Time 14D 15H 10M Lost Time 9D 03 35M 

1.0 Locations

Details Old Location New Location (Final) 
Block Number Supply Base #4,  213/26-G 

Latitude Invergordon  

Longitude
Depth L.A.T 1106 L.A.T.

Rig Heading Deg. (T) Deg. (T) 

Soil Type  Slightly gravelly muddy sands 

Holding

Re: New Location (Final) Installation Range Bearing Operator 
Nearest Fixed Installation     

Nearest Mobile Installation     

2.0 Rigmove Personnel

Position Name Company 
OIM Graham Transocean 

Rig Master/Barge Engineer Sam Robertson/Jim Sutherland Transocean 

Drilling Representative Jim Meire Chevron 

Marine Representative Peter Warren Trident Offshore 

Towmaster Tony Bucknole Trident Offshore 

Insurance Surveyor 
Survey Representative 
Surveyor 1 Iain Flett Trident Offshore 

Surveyor 2 Nyle Bassilious Trident Offshore 

Surveyor 3 Martin Trout Trident Offshore 

Survey Engineer 
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3.0 Offshore Pre-Rigmove Meeting

Place Company Office Date & Time 12.10.06 @ 0900 

4.0 Summary Of Events

4.1 Milestone Times. 

Event From To Total
Date Time Date Time Time 

Rig on Hire 10.10.06 1345 25.10.06 0455 14D 15H 10M 

Retrieve Back-Ups      

Deballasting      

Retrieve Main Anchors      

Under Tow 10.10.06 0600 11.10.05 1700 1D 13H 00M 

Run Main Anchors 13.10.06 1500 25.10.06 0455 11D 10H 00M 

Ballasting      

Re-Lay Main Anchors      

Running Back-Ups      

Re-Lay Back-Ups      

Test Tension Anchors 16.10.06 1600 25.10.06 0055 8D 08H 55M 

Final Positioning 25.10.06 0050 2510.06 0140 0D 00H 50M 

Date Time 
Marine Rep Arrived On Board Unit 3.10/6.10 0800/1500 

Marine Rep Departed Unit 25.10.06 1700 

4.2 Remarks: Events. 
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5.0 Rigmove Vessels

5.1 Vessel Details. 

Details No. 1 No. 2 No. 3 No. 4 
Vessel Name Highland Courage Highland Valour Normand Neptune Maersk Leader 

BHP 16,320 16,320 18,600 10,738 

Bollard Pull 180 180 222 143 

Master D Brown K Williams T Thorgeen P Bent 

On Location 07.10.06 @ 1200 07.10.06 @ 1345 11.10.06 @  0214 11.10.06 @ 2400 

Off Location  25.10.06 @ 0630 18.10.06 @ 1640 17.10.06 @ 0945 

Towline 1200M x 83mm 1200M x 83mm 1500M x 83mm 950 x 71mm 

Spare Towline 1200M x 83mm   950M x 72mm 

Workwire 406M x 83mm 2300M x 83mm 2300M x 83mm 850M x 76mm 

Spare Workwire  500M x 82mm 2 – 150M x 83mm  

5.2 Vessel Performance. 

No. 1 No. 2 No. 3 No. 4 
Vessel Name Highland Courage Highland Valour Normand Neptune Maersk Leader 

Co-operation Very Good Very Good Very Good Very Good 

Handling Very Good Very Good Very Good Very Good 

Crew Ability Very Good Very Good Very Good Very Good 

Mechanical None Reported None Reported None Reported Winch Problem 

5.3 Remarks: Vessels. 

Maersk Leader had problem with winch 2H 32M 
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7.0 Damages

7.1 Reported Damage To Vessels During Rigmove. 

Vessel Damage Remarks 
   
   
   
   
   
   
   
   
   
   
   
   

7.2 Reported Damage To Mooring Equipment During Rigmove (Rental Equipment). 

Equipment Damage Remarks 
# 8 Chaser collar Roller parted from chaser collar  

   
   
   
   
   
   
   
   
   
   
   
   

7.3 Reported Damage To Rig's Equipment During Rigmove. 

Equipment Damage Remarks 
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   

Separate sheets should be attached as required. 
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8.0 Towage

8.1 Towing Vessels. 

Details No. 1 No. 2 
Name Highland Courage  

Tow Position Main Tow Bridle  

Tow Connected Time 08.10.06 @ 0100  

Gear Used During Tow 

8.2 Tow Details.   

Draft 12.93M Deck Load 2595 Tonnes 

Rig Propulsion Used No Average Thrust % 
Type/No. Thrusters 2 x Azimuth 

Total BHP 2 x 300kw 

8.3 Tow Summary. 

Date Time Location 
Tow Commenced 10.10.06 0600 59° 50.8’N 003° 20.8’W 

Tow Completed 11.10.06 1700 213/26-G Rosebank 

Total Time 1D 13H 00M 

Total Distance 217.5

General Average Speed 5.88Kts

8.4 Remarks: Towage. 
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9.0 Rig/Vessel Consumables

9.1 Vessel Consumables - Arrival On Location. 

Name Date Time D.O. I.M.F L.O. P.W. 
Highland Courage 07.10.06 1200 720M³  23292 lts 197M³ 

Highland Valour 07.10.06 1345 782M³  30683 lts 285M³ 

Normand Neptune 11.10.06 0215 775.6M³  21550 lts 346M³ 

Maersk Leader 11.10.06 2400 497M³  20551 lts 205M³ 

Highland Valour 12.10.06 0900 497M³  20551 lts 205M³ 

9.2 Rig/Vessel Consumables – (On-Hire) ~ delete as appropriate. 

Name Date Time D.O. I.M.F. L.O. P.W 
Transocean Rather 10.10.06 1345 431M³  700 gals 265M³ 

Highland Courager 10.10.06 1345 658M³  22388 lts 192M³ 

Viking Venturer 10.10.06 1345 66.5M³  1148lts 61M³/ 

      

      

9.3    Vessel Consumables – Departure From Location. 

Name Date Time D.O. I.M.F. L.O. P.W. 
Maersk Leader 17.10.06 0945 429M³  19891 lts 160M³ 

Normand Neptune 18.10.06 1640 607.4M³  19930 lts 173M³ 

Highland Valour 25.10.06 0630 497M³  34800 lts 205M³ 

      

      

9.4 Remarks: Consumables. 
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10.0 Lost Time Breakdown Note:- All delays are to be noted. 

10.1 Anchor Recovery. 

Anchor Recovery Day Hrs Mins Remarks 
Waiting On Weather     

Rig Equipment Failure     

Vessel Equipment Failure     

Mooring Equipment Failure     

Survey Equipment Failure     

Other     

Total     

10.2 Towing. 

Towing Day Hrs Mins Remarks 
Waiting On Weather 1 22 00 11th/1700 – 13th/1500

Rig Equipment Fail     

Vessel Equipment Fail     

Survey Equipment Fail     

Total 1 22 00  

10.3 Anchor Deployment. 

Anchor Deployment Day Hrs Mins Remarks 
Waiting On Weather 5 11 25  

Rig Equipment Failure 1 13 16 Winch failures 

Vessel Equipment Failure  2 32 Maersk Leader winch problem 

Mooring Equipment Failure     

Survey Equipment Failure     

Re-Lay Main Anchors     

Run/Relay Back-ups Anchors     

Other waiting on helicopter  2 22  

Total     

10.4 Lost Time Summary. 

Event Day Hrs Mins Remarks 
Waiting On Weather 6 23 25  

Rig Equipment Fail 1 13 16  

Vessel Equipment Fail  2 32  

Mooring Equipment Fail     

Survey Equipment Fail     

Re-Lay Main Anchors     

Run/Re-Lay Back-up Anchors     

Other  2 22  

Total 9 03 35  
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11.0 Anchor Recovery/Deployment - Special Requirements

Should rigmove procedures require special precautions during anchor deployment recovery 
sequences - e.g. minimum tensions to be maintained in order to provide adequate clearances - 
confirm requirements have been met. 

11.1 Anchor Recovery. 

Mooring No. Clearance/Tension 
Required

Clearance/Tension
Maintained 

Remarks 

    
    
    
    
    
    

11.2 Anchor Deployment. 

Mooring No. Clearance/Tension 
Required

Clearance/Tension
Maintained 

Remarks 

    
    
    
    
    
    

11.3   Other Special Requirements. 

Requirement Remarks 

11.4 Additional Remarks: Anchor Recovery/Deployment. 
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12.0 Test Tensions

Test tensions are to be witnessed. 

Date  Time 
Commenced 16.10.06

Mooring No. Tension
Applied

Duration Remarks 

1 215 tonnes 15 minutes  
5 215 tonnes 15 minutes
4 215 tonnes 15 minutes
8 215 tonnes 15 minutes
3 215 tonnes 15 minutes
7 215 tonnes 15 minutes
2 215 tonnes 15 minutes
6 200 tonnes 15 minutes Due to bearing/shaft problem, only tensioned to 
   200T 
    
    
    

Date  Time Witnessed By 
Completed 25.10.06 0055 T Bucknole/P Warren 

13.0 Marker Buoys

13.1 Location Details.  

To be recorded upon recovery/deployment. 

Designation Recovered 
From 

Date
Time 

Deployed To Date
Time 

Buoy No.1  E  E  

 N  N  

Buoy No.2  E  E  

 N  N  

13.2 Remarks: Marker Buoys. 
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14.0 Weather Log

To be recorded at 4 hourly intervals when operational. Interval to be reduced as required during 
severe weather conditions.

Date Time Wind Seas Remarks Retr/ 
Dir Spd Ht Per Tow/Run

08.10.06 0400 212 8 1 4  Retr 
 0800 200 11 1 4  “ 
 1200 188 15 1 4  “ 
 1600 190 15 1 4  Tow 
 2000 190 8 1 4  At anchor 
 2400 Lt Airs 1 4  “ 

09.10.06 0400 Lt  Airs 1 4  “ 
 0800 240 25 2 5  “ 
 1200 230 25 3 5  “ 
 1600 230 25 3 5  “ 
 2000 230 20 2 5  “ 
 2400 210 10 2 5  “ 

10.10.06 0400 190 10 2 4  “ 
 0800 180 12 2 4  Tow 
 1200 180 12 3 5  “ 
 1600 115 15 3 4  “ 
 2000 110 18 6 5  “ 
 2400 115 25 6 5  “ 

11.0.06 0400 135 30 6 5  “ 
 0800 120 30 8 5  “ 
 1200 120 30 13 6  “ 
 1600 125 30 13 6 Waiting on Weather from 1700 “ 
 2000 130 40 15 6 WOW “ 
 2400 140 30 16 6 WOW “ 

12.10.06 0400 135 30 16 6 WOW “ 
 0800 135 25 16 6 WOW “ 
 1200 160 22 13 6 WOW “ 
 1600 171 31 8 6 WOW “ 
 2000 180 23 10 6 WOW “ 
 2400 160 25 12 6 WOW “ 

13.10.06 0400 180 25 12 6 WOW “ 
 0800 180 20 11 6 WOW “ 
 1200 180 25 9 6 WOW “ 
 1600 180 23 12 6 1500 End waiting on weather Run 
 2000 180 22 12 6  “ 
 2400 180 18 8 6  “ 

14.10.06 0400 180 16 8 6  “ 
 0800 208 17 8 6  “ 
 1200 208 16 8 6  “ 
 1600 208 17 8 6  “ 
 2000 208 16 8 6  “ 
 2400   208 18 8 6  “ 

15.10.06 0400 208 16 8 6  “ 
 0800 208 17 8 6  “ 
 1200 208 21 8 6  “ 
 1600 208 17 8 6  “ 
 2000 211 16 8 6  “ 

 2400 200 18 8 6  Run 
16.10.06 0400 208 17 7 6  “ 
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 0800 210 15 7 6  “ 
 1200 210 15 7 6  “ 
 1600 182 13 6 6  “ 
 2000 123 8 6 6 1730 Waiting on Weather “ 

 2400 103 15 7 6  “ 
17.10.06 0400 105 18 10 6  “ 

 0800 264 19 10 7  “ 
 1200 053 19 12 7  “ 
 1600 060 28 13 8  “ 
 2000 056 30 13 8  “ 
 2400 027 27 18 8  “ 

18.10.06 0400 044 20 16 8  “ 
 0800 035 25 14 8  “ 
 1200 02 16 14 8  “ 
 1600 015 16 14 8  “ 
 2000 020 14 13 8  “ 
 2400 063 14 12 8  “ 

19.10.06 0400 061 13 13 8  “ 
 0800 061 19 13 8  “ 
 1200 066 23 13 9  “ 
 1600 066 26 14 9  “ 
 2000 060 30 16 9 1730 Waiting on weather “ 
 2400 060 35 16 9 WOW “ 

20.10.06 0400 060 40 17 10 “ “ 
 0800 060 35 17 10 “ “ 
 1200 060 35 17 10 “ “ 
 1600 060 47 15 10 “ “ 
 2000 060 40 16 10 “ “ 
 2400 055 40 14 11 “ “ 

21.10.06 0400 050 40 14 12 “ “ 
 0800 050 40 14 14 “ “ 
 1200 050 45 15 14 “ “ 
 1600 050 42 14 14 “ “ 
 2000 050 45 14 14 “ “ 
 2400 045 40 14 13 “ “ 

22.10.06 0400 040 45 16 13 “ “ 
 0800 050 50 20 14 “ “ 
 1200 050 40 20 14 “ “ 
 1600 050 45 20 14 “ “ 
 2000 050 50 20 14 “ “ 
 2400 045 40 20 14 “ “ 

23.10.06 0400 044 40 20 14 “ “ 
 0800 040 35 18 14 “ “ 
 1200 035 34 17 14 “ “ 
 1600 030 33 15 12 “ “ 
 2000 030 30 15 12 “ “ 
 2400 040 25 12 12 “ “ 

24.10.06 0400 020 35 12 12 “ “ 
 0800 020 35 12 12 “ “ 
 1200 020 20 12 12 “ “ 
 1600 010 16 10 12  Run 
 2000 010 14 10 12  “ 
 2400 010 15 10 12  “ 
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15.0 Log Of Tow

Date Time Position SPD DMG DTG Remarks 
10.10.06 0600 57° 50.8’N  003° 20.8’W   217 Start of Passage 

 0800 58°00.3’N  003° 05.2’W 6.6 11.1 206  
 1200 58° 21.1’N  002° 39.2’W 6.0 36.2 181  
 1600 58° 31.7’N  002° 30.5’W 5.8 59.4 158  
 2000 59° 08.2’N  001° 56.4’W 7.7 87.5 130  
 2400 59° 39.5’N  002° 06.6’W 5.5 113.2 103  
 0400 56° 49.2’N  002° 27.1’W 5.7 133.8 82.5  
 0800 60° 13.4’N  002° 53.6’W 7.2 161.5 54.8  
 1200 60° 37.5’N  003° 19.7’W 6.8 188.9 27.4  
 1600 60° 57.2’N  003° 45.5’W 6.2 213.4 4.1  
 1700 61° 01.0’N  003° 50.0’w 4.1 217.5  End of Passage 
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       



Særskilt vedlegg nr. 1 til NOU 2008: 8
Bourbon Dolphins forlis den 12. april 2007

256
Vedlegg 3

T
ri

de
nt

 O
ff

sh
or

e 
L

im
ite

d 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

M
ar

in
e 

R
ep

or
t 

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

 

11
17

2-
T

ra
ns

oc
ea

n 
R

at
he

r 
 

 
Pa

ge
 1

5 
of

 2
4 

 
 

 
 

R
ev

 0
0 

N
ov

 ’
06

 

16
.0

 
M

oo
ri

ng
 E

qu
ip

m
en

t 
R

ec
ov

er
ed

 (
D

ep
ar

ti
ng

 L
oc

at
io

n)

N
o.

 
W

ir
e/

C
ha

in
 

Fe
et

/M
et

re
s 

T
O

B
   

   
   

  D
ep

lo
ye

d 

B
rg

°(
T

)
R

an
ge

W
at

er
  

D
ep

th
M

ai
n 

 
A

nc
ho

r
T

yp
e

Fl
uk

e
A

ng
le

G
ro

un
d

Pe
nn

an
ts

B
ac

k-
up

 
A

nc
ho

r
N

o.
/S

iz
es

 o
f 

C
on

ne
ct

in
g

Sh
ac

kl
es

 

R
is

er
 

Pe
nn

an
ts

B
uo

y
+

Pi
gt

ai
l

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

R
em

ar
ks

:-
 



Særskilt vedlegg nr. 1 til NOU 2008: 8
Bourbon Dolphins forlis den 12. april 2007

257
Vedlegg 3

T
ri

de
nt

 O
ff

sh
or

e 
L

im
ite

d 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

M
ar

in
e 

R
ep

or
t 

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

 

11
17

2-
T

ra
ns

oc
ea

n 
R

at
he

r 
 

 
 

 
 

 
 

 
Pa

ge
 1

6 
of

 2
4 

 
 

 
 

 
R

ev
 0

0 
N

ov
’0

6 

17
.0

 
M

oo
ri

ng
 E

qu
ip

m
en

t 
D

ep
lo

ye
d 

(N
ew

 L
oc

at
io

n)

N
o.

 
W

ir
e/

C
ha

in
 

M
et

re
s 

T
O

B
   

   
   

  D
ep

lo
ye

d 

B
rg

°(
T

)
R

an
ge

M
et

re
s 

W
at

er
 

D
ep

th
M

et
re

s 

M
ai

n 
A

nc
ho

r
T

yp
e

Fl
uk

e
A

ng
le

G
ro

un
d

Pe
nn

an
ts

B
ac

k-
up

 
A

nc
ho

r
N

o.
/S

iz
es

 o
f 

C
on

ne
ct

in
g

Sh
ac

kl
es

 

R
is

er
 

Pe
nn

an
ts

B
uo

y
+

Pi
gt

ai
l

1
93

7 
   

   
  

19
20

18
51

   
   

  
16

12
 

30
0 

30
18

 
11

32
 

15
T

 M
kV

 
B

ru
ce

 
50

 
 

 
 

 
 

2
90

3 
   

   
   

18
28

18
17

   
   

  
15

28
 

34
0 

30
14

 
11

35
 

12
T

 M
k 

V
I 

St
ev

pr
is

 
50

 
 

 
 

 
 

3
93

5 
   

   
   

18
28

18
49

   
   

  
14

72
 

02
0 

30
29

 
11

24
 

12
T

 M
k 

V
I 

St
ev

pr
is

 
50

 
 

 
 

 
 

4
92

6 
   

   
   

19
20

18
40

   
   

  
15

79
   

 
06

0 
30

27
 

11
05

 
15

T
 M

kV
 

B
ru

ce
 

50
 

 
 

 
 

 

5
93

7 
   

   
   

19
20

18
51

   
   

  
16

65
 

11
9 

31
03

 
11

02
 

15
T

 M
kV

 
B

ru
ce

 
50

 
 

 
 

 
 

6
93

5 
   

   
   

18
28

18
49

   
   

  
14

13
 

16
0 

29
30

 
11

02
 

12
T

 M
k 

V
I 

St
ev

pr
is

 
50

 
 

 
 

 
 

7
93

0 
   

   
   

19
20

18
44

   
   

  
16

17
 

20
0 

30
92

 
11

03
 

12
T

 M
k 

V
I 

St
ev

pr
is

 
50

 
 

 
 

 
 

8
93

7 
   

   
   

19
20

18
51

   
   

  
15

80
 

24
0 

31
30

 
11

08
 

15
T

 M
kV

 
B

ru
ce

 
50

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

R
em

ar
ks

:-
  



Særskilt vedlegg nr. 1 til NOU 2008: 8
Bourbon Dolphins forlis den 12. april 2007

258
Vedlegg 3

T
ri

de
nt

 O
ff

sh
or

e 
L

im
ite

d 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

M
ar

in
e 

R
ep

or
t 

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

 

11
17

2-
T

ra
ns

oc
ea

n 
R

at
he

r 
 

 
 

 
 

 
 

 
Pa

ge
 1

7 
of

 2
4 

 
 

 
 

 
R

ev
 0

0 
N

ov
’0

6 

18
.0

 
T

im
e 

B
re

ak
do

w
n:

 R
et

ri
ev

al
 O

f 
B

ac
k-

U
p 

A
nc

ho
rs

N
o.

V
es

se
l

D
at

e 
B

uo
y 

O
n 

D
ec

k
A

nc
ho

r 
O

ff
 

B
ot

to
m

 
A

nc
ho

r 
O

n 
D

ec
k

B
uo

y 
In

 
W

at
er

 
R

em
ar

ks
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 
 

 

R
em

ar
ks

:-
 



Særskilt vedlegg nr. 1 til NOU 2008: 8
Bourbon Dolphins forlis den 12. april 2007

259
Vedlegg 3

T
ri

de
nt

 O
ff

sh
or

e 
L

im
ite

d 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

M
ar

in
e 

R
ep

or
t 

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

 

11
17

2-
T

ra
ns

oc
ea

n 
R

at
he

r 
 

 
 

 
 

 
 

 
Pa

ge
 1

8 
of

 2
4 

 
 

 
 

 
R

ev
 0

0 
N

ov
’0

6 

19
.0

 
T

im
e 

B
re

ak
do

w
n:

 R
et

ri
ev

in
g 

M
ai

n 
A

nc
ho

rs

N
o.

V
es

se
l

D
at

e 
B

y/
PC

P 
Pa

ss
ed

A
nc

ho
r

U
p

C
om

m
. 

R
ec

ov
er

y 
A

nc
ho

r
R

ac
ke

d 
Pe

nn
an

t
Pa

ss
ed

 
T

ot
al

T
im

e 
L

os
t 

T
im

e 
R

em
ar

ks
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

R
em

ar
ks

:-
 



Særskilt vedlegg nr. 1 til NOU 2008: 8
Bourbon Dolphins forlis den 12. april 2007

260
Vedlegg 3

T
ri

de
nt

 O
ff

sh
or

e 
L

im
ite

d 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

M
ar

in
e 

R
ep

or
t 

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

 

11
17

2-
T

ra
ns

oc
ea

n 
R

at
he

r 
 

 
 

 
 

 
 

 
Pa

ge
 1

9 
of

 2
4 

 
 

 
 

 
R

ev
 0

0 
N

ov
’0

6 

20
.0

 
T

im
e 

B
re

ak
do

w
n:

 R
un

ni
ng

 M
ai

n 
A

nc
ho

rs

N
o.

V
es

se
l

D
at

e 
Pe

nn
an

t
Pa

ss
ed

R
un

A
nc

ho
r

A
nc

ho
r

O
n

B
ot

to
m

 

PC
P 

Pa
ss

ed
 

T
ot

al
 

T
im

e 
L

os
t

T
im

e 
R

em
ar

ks
 

5
N

or
m

an
d 

N
ep

tu
ne

 
13

.1
0.

06
 

15
06

 
15

17
 

14
.1

0.
06

 
23

20
15

.1
0.

06
   

  
00

48
   

 
33

H
 4

2M
 

18
H

 0
4M

 
Se

e 
N

ot
e.

 D
ow

n 
ti

m
e,

 1
4th

/0
22

6 
to

 2
03

0 

1
H

ig
hl

an
d 

V
al

ou
r 

13
.1

0.
06

 
15

34
 

15
40

 
15

.1
0.

06
   

  
06

20
08

13
 

40
H

 3
9M

 
 

W
ai

ti
ng

 o
n 

w
in

ch
 r

ep
ai

rs
 #

5 
an

d 
ru

nn
in

g 
of

 
sa

m
e.

 
4 

N
or

m
an

d 
N

ep
tu

ne
15

.1
0.

06
 

07
07

 
10

04
 

17
21

 
18

50
 

11
H

 4
3M

 
 

 

8 
H

ig
hl

an
d 

V
al

ou
r 

15
.1

0.
06

 
08

47
 

12
19

 
16

.1
0.

06
   

 
13

43
15

42
 

30
H

 5
5M

 
14

H
 5

5M
 

W
in

ch
 b

ra
ke

 f
ai

lu
re

. D
ow

n 
ti

m
e 

15
th

/2
11

0 
to

 
16

th
/1

20
5

7
N

or
m

an
d 

N
ep

tu
ne

 
16

.1
0.

06
 

19
35

 
20

57
 

17
.1

0.
06

   
  

06
17

07
41

 
12

H
 0

6M
 

 
 

6
N

or
m

an
d 

N
ep

tu
ne

 
17

.1
0.

06
 

08
25

 
14

55
 

18
.1

0.
06

 
15

25
16

37
 

32
H

 1
2M

 
17

H
 1

2M
 

17
th

/1
50

8 
to

 1
8th

/0
82

0 
W

ai
ti

ng
 o

n 
he

lic
op

te
r 

an
d 

w
ea

th
er

 
2

H
ig

hl
an

d 
V

al
ou

r 
18

.1
0.

06
 

06
55

 
17

20
 

19
.1

0.
06

   
  

06
13

12
45

 
29

H
 5

0M
 

7H
 2

9M
 

L
os

t 
ti

m
e 

– 
W

in
ch

 p
ro

bl
em

s 
an

d 
ba

lla
st

 v
al

ve
 

re
pa

ir
s 

H
ig

hl
an

d 
V

al
ou

r 
24

.1
0.

06
 

14
23

 
16

08
 

23
05

 
25

.1
0.

06
   

 
01

00
 

10
H

 3
7M

 
 

 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 

R
em

ar
ks

:-
 N

ot
e;

 #
5 

13
.1

0 
@

 2
30

0 
to

 1
4.

10
 @

 0
14

5 
ru

n 
in

 t
o 

lo
ca

ti
on

 p
lu

s 
do

w
n 

ti
m

e 
is

 a
ct

ua
l r

un
ni

ng
 t

im
e 

of
  1

2H
  5

3M
 

#1
 A

ct
ua

l r
un

ni
ng

 t
im

e 
15

H
 2

9M
 



Særskilt vedlegg nr. 1 til NOU 2008: 8
Bourbon Dolphins forlis den 12. april 2007

261
Vedlegg 3

T
ri

de
nt

 O
ff

sh
or

e 
L

im
ite

d 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

M
ar

in
e 

R
ep

or
t 

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

 

11
17

2-
T

ra
ns

oc
ea

n 
R

at
he

r 
 

 
 

 
 

 
 

 
Pa

ge
 2

0 
of

 2
4 

 
 

 
 

 
R

ev
 0

0 
N

ov
’0

6 

21
.0

 
T

im
e 

B
re

ak
do

w
n:

 R
un

ni
ng

 B
ac

k-
U

p 
A

nc
ho

rs

N
o.

V
es

se
l

D
at

e 
St

ar
t T

im
e 

(M
ai

n 
A

nc
ho

r 
R

e-
la

id
) 

A
nc

ho
r

on
B

ot
to

m
 

B
uo

y
In

W
at

er
 

T
ot

al
 T

im
e 

R
em

ar
ks

 

 
 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 
 

 

R
em

ar
ks

:-
 



Særskilt vedlegg nr. 1 til NOU 2008: 8
Bourbon Dolphins forlis den 12. april 2007

262
Vedlegg 3

T
ri

de
nt

 O
ff

sh
or

e 
L

im
ite

d 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

M
ar

in
e 

R
ep

or
t 

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

 

11
17

2-
T

ra
ns

oc
ea

n 
R

at
he

r 
 

 
 

 
 

 
 

 
Pa

ge
 2

1 
of

 2
4 

 
 

 
 

 
R

ev
 0

0 
N

ov
’0

6 

22
.0

 
T

im
e 

B
re

ak
do

w
n:

 R
el

ay
in

g 
M

ai
n/

B
ac

k-
U

p 
A

nc
ho

rs

N
o.

V
es

se
l 

M
ai

n 
A

nc
ho

rs
 

B
ac

k-
U

p 
A

nc
ho

rs
 

R
em

ar
ks

 
Fr

om
 

T
o

T
ot

al
Fr

om
 

T
o

T
ot

al
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

R
em

ar
ks

:-
 



Særskilt vedlegg nr. 1 til NOU 2008: 8
Bourbon Dolphins forlis den 12. april 2007

263
Vedlegg 3

Trident Offshore Limited                                                                                                                         Marine Report 
_______________________________________________________________________________________________ 

11172-Transocean Rather Page 22 of 24 Rev 00 Nov’06 

23.0 Comments On Rigmove

Electronic chart system.  In view of what happened to the Transocean Prospect in Rotterdam, it is surprising 
that this was not on board for departure from Invergordon 

Communications.  For any operation to be successful and be carried out safely, good communications are all 
important. It’s a pity this is not the case when it comes to VHF communications on the Transocean Rather's 
bridge.  
Although a new radio was fitted in Invergordon and the Radio op ran in a new Arial,  coms with the boats was 
still far from satisfactory, and one had to rely on a held radio which was only good for no more than 50% of 
coms, for the rest the radio in the control room had to be used. 
This needs to be sorted before the next rig move, along with a second radio as a standby set. 

Winches It soon became apparent that the winches were unable to handle the weight of the additional chain 
when it came to deploying the anchors, resulting in the band break pads not lasting out for the running of 
anchor.  
Because of this, it was decided to modify the original load sharing whereby the rig and the AHV shared the 
weight of the chain as the mooring was being run. 
To reduce the load on the winch when paying out the wire, the AHV kept the anchor on its stern roller until 
1000M of wire had been paid out ( the load on its winch being 180T at this point), the AHV then began to pay 
out work wire in step with the pay out of the rig wire until the required amounts had been paid out. 
Whilst this helped to reduce the wear on the pads, it was not the solution, so it was decided to use the 2nd AHV to 
assist in the loading sharing. 
This was done (after the anchor had been put over the stern roller of  the 1st AHV by the 2nd AHV grappling the 
chain 200M from the crossover and bringing the chain up to about 30M below its stern roller. The mooring was 
then run out in tandem to 1000M where both AHV’s began paying out work wire, and once the 2nd AHV was off 
the chain, the other AHV continued to run the chain out to distance. Once we knew that the grapnel would come 
off the chain at 1000M, the amount of wire paid out the 2nd AHV came off the chain was increased to 1200M and 
finally Full scope, when the chain was lowered to bottom by the 2nd AHV, the weight cane off the grapnel wire at 
970M had been paid out. 
With the 2 AHV’s load sharing, the load the winch was reduced to about 40T, thus resulting in a reduction of 
brake pad wear.  

The bearing on # 5/6 winch are in poor condition, these were repaired in Invergordon. The bearings deteriorated 
during the deployment of # 6, s a result of this, the barge engineer only wanted to test tension this one to 200T. 

The worm gear on # 2 winch had to have a collar welded on to it to ensure the clutch stayed engaged. 

Personnel All personnel involved in this operation carried out their duties in a most professional manner. I 
would like to say a big thank you to the mechanics for all the hard work they put in to keep the winches working 
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24.0 Comments On Lost Time

Rig equipment lost time due to brake pad wear and lack of spares. 

25.0 Suggestions/Recommendations
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26.0 Author

Name Position
Report Completed By:   

27.0 Confirmation

This signed statement is to be removed from the handwritten report and appended to the 
final typed report which is supplied to client on completion of the rigmove.

 I confirm that the preceding report is a true record of the rigmove of the 

 ______________________  From: ____________________  To: ___________________ 
 (Rig Name)            (Location 1)                       (Location 2)  

 Signed ___________________________  Date _______________________________ 
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For Office Use Only 

RIG NAME: Transocean Rather RSP NO: MAR-Mooring-001-RAT 
 

REV 01 OCTOBER 2002 Page 1 of 4 Form No: UKR-QUA-001FM12 
 

 

RIG SPECIFIC PROCEDURE NAME: Retrieving Anchors 

 
 
        

PERSONNEL INVOLVED: Barge Supervisor, Assistant Barge Supervisor, Able Seaman, Ballast Control 
Operator, Crane Operator and Crew,  Vendor partners rig move personnel. 

 
        

RESPONSIBLE PERSON: Barge Supervisor. 
 
 
        

MINIMUM CONSIDERATION FOR THE RISK ASSESSMENT Enter YES/NO 

Operational Noise COSHH Manual Handling Lighting Environmental Impact 

Yes Yes No Yes No No 
 

PRE TASK ACTIONS: 
 
A Think Process is mandatory for all tasks and a Think Drill is required when there are changes 
or additions to the task 
 

 YES/NO 

Permit to Work No 

Electrical Isolation No 

 
 
 
 
 
 Mechanical Isolation No 

 

Ref: Marine Procedures UKR-OPS-001. SEC 4 SUB SECTION 3. 4. 
 

a. All relevant authorities to be informed that anchor handling operations are about to 
commence. 

b. Complete Empac pre rig move checks and confirm that all systems are fully functional. 
c. Ensure that all winch operators have completed OJT training package and confirmed 

competent to operate the equipment. 
d. Inspect all portable lifting equipment/cranes prior to the start of anchor handling 

operations, ensure it is colour coded and fit for the purpose. 
e. Hold a Pre-Operation meeting with the Marine crew, Crane Operators and Deck Crews 

on safe pendant handling procedures. 
f. Discuss the anchor-handling plan with the AHV masters and pass written copies of the 

procedures to them if they have not been received prior to arrival at the location. 
g. Hold a Pre-Rig Move meeting with all relevant personnel, document the minutes and file 

with the rig move report information. 
h. Discuss specific procedures with the AHV masters e.g. techniques for 

recovering/handling  Bruce 18.0 mt anchors and any limitations of the Installation and 
AHV equipment. 

i. Raise PTW with installation in the field if required by combine operations documents. 
j. As per Marine Procedures (Semi-Sub) UKR-OPS-001/K Section 4 Subsection 11 Supply 

Vessel Operations the same will apply to work with Anchor Handling Vessels – “The 
Barge Supervisor or competent person nominated by the OIM shall be on deck at all 



Særskilt vedlegg nr. 1 til NOU 2008: 8
Bourbon Dolphins forlis den 12. april 2007

267
Vedlegg 3

 
Tracking No. 

 
 RIG SPECIFIC PROCEDURE 

For Office Use Only 

RIG NAME: Transocean Rather RSP NO: MAR-Mooring-001-RAT 
 

REV 01 OCTOBER 2002 Page 2 of 4 Form No: UKR-QUA-001FM12 
 

times”, to supervise critical stages of the operation e.g. when an AHV is alongside and 
during all PCP handling to/from the rig and AHV. 

 
 

 

METHOD: 
 

a. Communicate with the AHV’s and request that they approach the Installation 
individually in order to pass the appropriate PCP. It is imperative that the AHV Master 
confirms with the Crane Operator that he is happy with his station keeping and is 
ready to receive the PCP. 

b. The AHV will connect the PCP to its work wire 
c. Information will be exchanged from the Pilot House on the bearing and distance of the 

anchor to be recovered and the AHV will be aligned towards the anchor. 
d. The rig will maintain sufficient tension on the anchor chain to facilitate chasing out. 
e. The AHV will proceed along the bearing of the chain towards the anchor (using 

telemetry information for positioning, if available) until the chasing collar attached to 
the PCP reaches the anchor and progress is halted. 

f. On instruction from the Transocean Towmaster the AHV will lift the anchor from the 
sea bed until it is at the AHV’s stern roller, maintaining tension on the PCP throughout 
in order to prevent the anchor and chain slipping through the chasing collar. 

g. When confirmation is received from the AVH that the anchor is secure on his roller, 
recovery of the chain/wire can commence after all non-essential personnel are clear 
of the anchor winch. 

h. Commence to haul In. 
i. When the wire has been recovered to the transition point, ensure that the AHV 

reduces all power to minimum acceptable level. This is to ensure that there is not 
excessive pull on the devils claw during transition. The Devil’s Claw SWL is 100 mt, ½ 
of the weight of the deployed chain is 80mt. When transion is complete inform AHV 
and continue to heave in chain.  

j. When the chain has been recovered so that there is still 150 meters of chain to go, 
the AVH will be instructed to chase off anchor to allow any twists to rotate out. After 5 
– 10 minutes start retrieving the anchor and when the shackle is sighted slow winch to 
a slower speed and pull anchor towards the rack. If the anchor is on its back retrieving 
it at a slow speed should allow the anchor to right itself. The Bruce anchor has a 
tendency to rotate on the bolsters of the Rather due to design of the anchor and the 
bolster. If the anchor does not turn correctly then power payout the anchor until the 
anchor shackle is under the water then retreive again and the anchor will turn right 
then. Must ensure that the AHV is not putting any pressure on the anchor with the 
PCP during this racking procedure or it will not rack correctly. 

k. To rack the anchor use only the jog button, providing the anchor is presented in the 
right attitude to the rack. 

l. The AHV will now secure the PCP in its jaws and disconnect the PCP from its work 
wire. 

m. Recover the PCP back to the rig and secure. It is imperative that the AHV Master 
confirms with the Crane Operator that he is happy with his station keeping and is 
ready for the Crane Operator to recover PCP. 

n. Confirm that the chain counter reads zero. 
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POST TASK ACTIONS: 
 

a. Turn off cooling water supply. 
b. Remove slings from the PCPs and return to the rigging loft. 
c. Examine the PCP and slings for damage and replace if necessary. 
d. Examine the anchor winches for defects, loose covers, hydraulic or water leaks 
e. Record all defects in the Empac System. 
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APPROVED BY BOTH THE RELEVANT HEADS OF DEPARTMENT 
 

DRL=STP TEC= Maint Supv MAR=Barge Supv 

Enter Position Enter Name Enter Date 

 
MAR 

 

 
R.Bernard 

 

 
23/03/05 

 
MAR 

 

 
S.Robinson 

 

 
 

23/03/05 

 
 

READ AND AUTHORISED FOR USE BY THE OIM 
 

Enter Name Enter Date 

P.O’Malley 
 

 
01/12/05 

 
 

READ AND REVIEWED BY COMPETENT PERSON 
 

Enter Name Enter Date 

 
 
 

 
 

 
 

 
AMENDED RSP 

 
Enter Position Enter Name Enter Date 

   

 
 

  

Authorised by the OIM   
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RIG SPECIFIC PROCEDURE NAME:     Running Anchors 
 
        

PERSONNEL INVOLVED:  Barge Supv, Asst Barge Supv, A.B, BCO, Crane Op and Deck Crew, 
Transocean Towmaster, and Client Representative 

 
        

RESPONSIBLE PERSON:  Barge Supv 
 
 
        

MINIMUM CONSIDERATION FOR THE RISK ASSESSMENT Enter YES/NO 

Operational Noise COSHH Manual Handling Lighting Environmental Impact 

Yes Yes No Yes No No 
 

PRE TASK ACTIONS: 
 
A Think Process is mandatory for all tasks and a Think Drill is required when there are changes 
or additions to the task 
 

 YES/NO 

Permit to Work No 

Electrical Isolation No 

 
 
 
 
 
 Mechanical Isolation No 

 

 
Ref: Marine Procedures UKR-OPS-001. SEC 4 SUB SECTION 3. 4. 

a. All relevant authorities to be informed that anchor handling operations are about to 
commence. 

 
b. AHV’s to be consulted on anchor running program 

 
c. Pre-move meeting with all relevant personnel to be held. 

 
d. Ensure cooling water is lined up and tank is filled up 

 
e. Anchor winches and communication equipment to be function tested. 

 
f. Complete Empac pre rig move checks and confirm that all systems are fully functional. 

 
g. Ensure all chain length out counters are reading zero. 

 
h. Ensure that all winch operators have completed OJT training package and confirmed 

competent to operate the equipment. 
 
 

i. Inspect all portable lifting equipment/cranes prior to the start of anchor handling 
operations, ensure it is colour coded and fit for the purpose. 
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j. Hold a Pre-Operation meeting with the Marine crew, Crane Operators and Deck Crews 

on safe pendant handling procedures. 
 

k. As per Marine Procedures (Semi-Sub) UKR-OPS-001/K Section 4 Subsection 11 Supply 
Vessel Operations the same will apply to work with Anchor Handling Vessels – “The 
Barge Supervisor or competent person nominated by the OIM shall be on deck at all 
times”, to supervise critical stages of the operation e.g. when an AHV is alongside and 
during all PCP handling to/from the rig and AHV. 

 

METHOD: 
 

a. The rig approaches to about 1 mile from the drilling location along an extended line of 
either No 4 or 5 anchor, depending upon prevailing weather conditions (windward side 
for the drop anchor), transition to be made at this time. 

 
b. Before arrival at the drop site, the selected drop anchor will be lowered +/- 30 meters 

above the seabed, ready to drop. 
 

c. At the drop position, the anchor is lowered to the seabed and the chain/wire is paid out 
as the rig is maneuvered towards the location. 

 
d. When a reasonable length of chain/wire (dependant on water depth) has been paid out, 

the brake should be applied and the tension allowed to increase to approx 70 tonnes to 
seat the anchor and stretch the chain. Once this tension is attained, the brake is released 
and the rig is allowed to progress towards its final position. 

 
e. Once the rig reaches location, the brake is again applied to the drop anchor traction 

winch, allowing the rig to settle over the location. The opposite bow anchor will then 
normally be deployed. 

 
f. To send an anchor to the AHV, ensure a 5 tonne x 15ft sling is choked through the eye of 

the permanent chaser pennant (PCP). To enable the crane to lift the PCP, pass another 
5 tonne x 10ft sling through the eye of the PCP attaching both eyes to the crane hook. 
Once the crane has taken the weight of the PCP, the deck crew can release the PCP 
from the securing socket, allowing the crane to swing away from the rig. The AHV’s deck 
crew then grapples the choked sling, attaching it to a tugger before securing the PCP in 
the shark’s jaws. Upon completion of this operation, the crane will be released. It is 
imperative that the AHV Master confirms with the Crane Operator that he is happy with 
his station keeping and is ready to receive the PCP. 

 
g. Once the PCP is secured to the AHV’s work wire, the rig can them lower approx 50 

meters of chain, allowing the AHV to secure the anchor at its stern roller. 
 

h. Upon instruction from the rig, the AHV can start running the anchor chain out along a 
specified direction to the transition point. The winch operator by liaising with the AHV, will 
control the payout speed. A careful watch is required on the digital counters to ensure 
that they are operating and counting out at the desired rate. At the transition point inform 
AHV of the transition point and to reduce power to minimum acceptable level to reduce 
all pull from the AHV especially while the transition is being made and the chain is in the 
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Devil Claw. Devil Claw SWL is 100 mt, and the ½ weight of the deployed chain is 80 
tonnes.  

 
i. Make transition.  

 
j. Transition complete inform AHV of progress and Power Payout  MOJO below the Anchor 

bolster, then switch over to Dynamic Payout inform AHV that we are in Dynamic Payout 
mode and have the AHV increase the pulling power. Liase with the AHV to adjust pulling 
power as needed to help smooth out the running of the winch in Dynamic Payout. 

 
k. The winch operator will regularly update the AHV regarding the amount of line out. Once 

the required amount of line is out, the winch operator will inform the AHV, and then apply 
the brake. The AHV can then stretch out the chain and when satisfactorily tensioned, 
lower to the seabed. 

 
l. The winch operator will then tension the chain to +/- 100 tonnes, allowing the chaser to 

be stripped back. 
 

m. It is imperative that the AHV Master confirms with the Crane Operator that he is happy 
with his station keeping and is ready for the Crane Operator to recover each PCP once 
back to the rig. 

 
n. The remaining anchors will be deployed by this method. 

 
o. The rig’s thruster capacity will be utilized to keep the rig on location, if needed. 

 
p. When all anchors have been deployed, cross tensioning will be carried out to an 

acceptable tension for that location and held for 15 minutes. Tensions will then be 
reduced to working tension. 

 
q. The rig is then moved over location to within the operators required tolerances. 

 
r. The rig is then ballasted down to drilling draft, 24.9 meters. 

 

POST TASK ACTIONS: 
 

a. Cooling water is turned off 
 

b. Slings removed from PCPs, and return to the rigging loft 
 

c. Examine the PCPs and slings for damage and replace if necessary. 
 

d. Examine the anchor winches for defects, loose covers, hydraulic or water leaks 
 
e. Record all defects in the Empac System 

 
f. Tow report completed and sent to town. 
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APPROVED BY BOTH THE RELEVANT HEADS OF DEPARTMENT 
 

DRL=STP TEC= Maint Supv MAR=Barge Supv 

Enter Position Enter Name Enter Date 

 
MAR 

 

 
R.Bernard 

 

 
23/03/05 

 
MAR 

 

 
S.Robinson 

 

 
 

23/03/05 

 
 

READ AND AUTHORISED FOR USE BY THE OIM 
 

Enter Name Enter Date 

P.O’Malley 
 

 
01/12/05 

 
 

READ AND REVIEWED BY COMPETENT PERSON 
 

Enter Name Enter Date 

 
 
 

 
 

 
 

 
AMENDED RSP 

 
Enter Position Enter Name Enter Date 

MAR   

 
 

  

Authorised by the OIM   
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Transocean – Marine Operations  ‘TRANSOCEAN RATHER’ Rigmove Procedures

7.0 MOORING RECOVERY METHODOLOGY.

A 6-stage load sharing procedure has been developed for the recovery of each 
anchor.

The load share sequence offers the benefits of reducing the maximum bollard pull 
and winch load required for the recovery vessels and reduces bollard pull values 
for the procedure as a whole due to the controlled recovery of the rig's moorings. 
This reduces to a minimum the overall catenary weight that has to be manipulated 
by the AHV and the rig.

The procedure has been developed to:- 

� Minimise the load on vessel winches & workwires and the rig's winches during 
the recovery sequence by sharing the load between rig and vessel winches. 

� Ensure no contact between mooring wire and rig bolster during the recovery 
sequence.

� Identify loads at critical points during the recovery sequence. 

� Ensure that the anchor recovery sequence can be undertaken in a controlled 
manner.   

The distance of the AHV from the rig is the main controlling element for bollard 
pull required. As the distance between the rig and the AHV decreases the rig 
mooring wire departure angle increases. The limiting wire departure angles for the 
'Transocean Rather' moorings to ensure no contact between the mooring wire and 
the anchor bolster is 60� (measured below horizontal). 

A single load share procedure has been developed, assuming a maximum wire 
departure angle of 60°. This restriction was used as the critical factor for rig/AHV 
distances, and therefore the bollard pull and winch tension values calculated. 

Sections 7.2 -7.4 provide a brief description of the methodology to be utilised. It 
specifically refers to and provides a description of the load condition stages as 
tabulated (section 7.3). Tabulated results are obtained from finite element 
analysis of the complex, multi-element mooring system/workwire arrangement 
and stages have been selected in order that peak loads can be identified. Under 
operational circumstances, it is anticipated that mooring recovery may not be 
performed in stages as detailed but will be performed, where possible, 
continuously and without interruption.
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Transocean – Marine Operations  ‘TRANSOCEAN RATHER’ Rigmove Procedures

7.1 Discussion of Static Results.

The recovery operation commences with the AHV chasing out to anchor 
with a workwire of suitable length.

The anchor is then broken out from the seabed and the recovery 
sequence begins: 

Stage 1 The completion of this stage is optional. 

This stage is performed subsequent to anchor breakout if the rig is unable 
to recover mooring wire due to the chain being embedded in the seabed. 
Using bollard pull alone the AHV lifts the chain clear of the seabed. The 
rig and AHV winches will be in the braked conditions throughout this 
stage.

The rig mooring wire payout is 1,725m and the AHV has chased out to the 
anchor. To clear the catenary from the seabed, the AHV moves to a 
position 4,150m from the fairlead.  

Maximum loads are experienced at this stage. 

Stage 2 Subsequent to anchor breakout or the optional clearance of the chain from 
the seabed (stage 1), the AHV reduces power and lays the catenary back 
on the seabed. To maintain a fairlead angle of approximately 45º, the AHV 
range at this stage will be approximately 4,000m.   

Subsequent to laying the chain down, the rig and AHV commence 
recovery of the mooring wire and workwire respectively. Recovery loads 
will be 144 tonnes at the rig and 180 tonnes at the AHV.

Stage 3 At this stage, the rig wire payout is reduced to 1,300m and the workwire 
payout is reduced to 800m and the mooring catenary lifts clear of the 
seabed. Loads will increase at this stage to 186 tonnes at the rig and 214 
tonnes at the AHV. In order to maintain a fairlead angle of 45º, the range 
to the AHV will be 3,150m.  

Maximum dynamic loads are experienced at this stage. 

Stage 4 The rig and AHV continue to recover mooring wire and workwire. At this 
stage the rig has a payout of 1229m and the workwire payout is 50m. The 
loads are 105 tonnes at the fairlead and 202 tonnes at the AHV stern roller. 
In order to maintain a fairlead angle of 60º, the range to the AHV will be 
2,050m 

Stage 5 The AHV has now recovered all of the workwire with only the PCP below 
the stern roller. Only 650m of mooring wire remains outboard of the 
fairlead. Loads of 113 tonnes and 175 tonnes will be experienced at the rig 
and AHV at this stage. In order to maintain a fairlead angle of 60º, the 
range to the AHV will be 1,675m 

Stage 6 The rig has now recovered all of the mooring wire, and only the chain 
remains outboard of the fairlead. The AHV range at this stage will be 
1,425m. 
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Fra: Macklin, Richard J

Sendt: 3. mai 2007 15:38

Til: Stevens, Chris (CHRS)

Emne: FW: Secondary anchors procedures

Vedlegg: John's Procedures.doc

As requested. 
  
Regards 
  

Dick Macklin  

Marine HE&S Specialist  
Chevron Upstream Europe  
� Tel: 01224-334096  
� Email: macklrj@chevron.com  

�  

�  

 
 
 
  
 

From: Rig_RAT, Marine [mailto:marine@rat.rig.deepwater.com]  

Sent: 10 April 2007 15:23 

To: bgn.vidar.viking@rabt.se; bridge.dolphin@bonship.com; highland.valour@gtships.com; O-

HERCULES@gtw.dualog.com 

Cc: Brown1, Adrian; Rig_RAT, OIM; Macklin, Richard J; 'Sean Johnson' 

Subject: Secondary anchors procedures 

 
Gents, 
Attached new procedures for running remaining anchors, please review & comment if any problems 
  
Regards 
John Sapsford 
Towmaster 
Trident Offshore 
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Transocean Rather 
 

Procedures For Running Secondary Anchors 
 

Tuesday 10th April 2007 
 
Will all AHV Masters review the following procedures and inform the rig if there is 
anything they are unsure of or if they do not have the required equipment onboard. 
 

 
When 3 AHV’s return from Lerwick & when weather permits anchor handling operations 
the following operations will be carried out. 
 
 
1. Transfer grapnel from Bourbon Dolphin or Highland Valour via rig to Vidar 
Viking. Transfer Roller Chasing Collar from rig to Olympic Hercules. (Stbd crane) 
 
 
2. Bourbon Dolphin to No.3, receive pennant from rig. (Rig transfer crane pump 
from Stbd to Port crane.) Rig pay out 935m rig chain then change over to wire. Bourbon 
Dolphin connect lockered 76mm insert chain to rig chain and deploy 914m of chain and 
install new roller chaser collar on chain and connect Bruce anchor to chain. 250t Shackle 
on chaser collar to be secured with stainless steel locking pins. Thrash chain to be secured 
to 250t shackle with No.7 Pear link. New 75m pennant to be secured to thrash chain with 
kenter or No.7 Pear link and second new 75m pennant to be secured to first pennant with 
CCL, kenter or Pear link. Vidar Viking to grapple chain 300m from stern of Bourbon 
Dolphin and take weight of chain. Bourbon Dolphin to overboard anchor. Vidar Viking to 
disengage grapple and grapple chain 300m from fairlead. Run anchor. 
 
 
3. When Port crane available, Highland Valour to No.7, receive pennant from rig.  
Rig pay out 930m rig chain then change over to wire. Highland Valour connect lockered 
76mm insert chain to rig chain and deploy 914m of chain and install new roller chaser 
collar on chain and connect Bruce anchor to chain. 250t Shackle on chaser collar to be 
secured with stainless steel locking pins. Thrash chain to be secured to 250t shackle with 
No.7 Pear link. 75m pennant to be secured to thrash chain with kenter or No.7 Pear link 
and second 75m pennant to be secured to first pennant with CCL. Olympic Hercules to 
grapple chain 300m from stern of Highland Valour and take weight of chain. Highland 
Valour to overboard anchor. Olympic Hercules to disengage grapple and grapple chain 
300m from fairlead. Run anchor. 
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4. When Olympic Hercules free of grapple on No.7, Rig pass down No.6 pennant to 
Olympic Hercules. Rig pay out 930m rig chain then change over to wire. Olympic 
Hercules connect lockered 76mm insert chain to rig chain and deploy 914m of chain and 
install roller chaser collar on chain and connect 12t Stevpris anchor to chain. 250t 
Shackle on chaser collar to be secured with stainless steel locking pins. Thrash chain to 
be secured to 250t shackle with No.7 Pear link. 75m pennant to be secured to thrash chain 
with kenter or No.7 Pear link and second 75m pennant to be secured to first pennant with 
CCL. Highland Valour to grapple chain 300m from stern of Olympic Hercules and take 
weight of chain. Olympic Hercules to overboard anchor. Highland Valour to disengage 
grapple and grapple chain 300m from fairlead. Run anchor. 
 
5. When pennant returned from No.6, rig transfer crane pump from Port to Stbd. 
Bourbon Dolphin to No.2, receive pennant from rig and roller chaser collar complete with 
thrash chain. Rig pay out 902m rig chain then change over to wire. Bourbon Dolphin 
connect lockered 76mm insert chain to rig chain and deploy 914m of chain and install 
new roller chaser collar on chain and connect anchor to chain. 250t Shackle on chaser 
collar to be secured with stainless steel locking pins. Thrash chain to be secured to 250t 
shackle with No.7 Pear link. 75m pennant to be secured to thrash chain with kenter or 
No.7 Pear link and second new 75m pennant to be secured to first pennant with CCL, 
kenter or Pear link. Vidar Viking to grapple chain 300m from stern of Bourbon Dolphin 
and take weight of chain. Bourbon Dolphin to overboard anchor. Vidar Viking to 
disengage grapple and grapple chain 300m from fairlead. Run anchor. 
 
 
Note:  
1. All identification numbers of roller chasers, Pear links, kenters and CCLs should 
be recorded and passed to the rig. 
2. On completion of operations all AHVs are requested to do a full inventory of 
remaining anchor handling equipment onboard before departing the rig. 
 
 
John Sapsford 
Towmaster 
Trident Offshore 
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MARINE OPERATIONS SAFETY BRIEF 
 
Gentlemen and ladies too if you are out there, we are shortly to commence our marine operations.  
 
We are not under any pressure to be the fastest rigmovers in the North Sea but we are under a great
obligation to be the safest. That obligation extends not only to ourselves but to those persons we dir
conduct the various tasks, our families, our employers and the environment. 
(Xmas time only) 
At this time of year it is most important that we take even greater care than normal. An accident at 
time is devastating for your family waiting at home, a family loss is always a brutal experience, but
years end it would be much worse if you were not to be returning home from this trip or were injure
 
I urge you all to take particular care and especially ask the co-operation of the masters to ensure tha
the seamen are on deck they always wear the correct PPE, Hard hat, boots, gloves, exposure suits a
most importantly a work vest or floatation device. That is so that if a man should fall or be knocked
the water unconscious or with broken arm or leg and unable to protect himself he still has an excell
chance of being safely recovered by the FRC from the standby vessel. Please ensure the seamen do
understand that we particularly request them to take especial care when working close to the stern r
 
There has been an incident whereby a vessel opened the sharks jaw and released a chaser pendant b
the rig crane when a towing guide pin was still raised. There was no warning from the vessel that th
was about to be released. The crane stinger wire got caught around the pin and a serious incident w
just avoided. Please make sure before you release anything back to the rig that: 
a) all pins and Karm Forks are lowered 
b) all of the crew are standing clear 
c) that the carne driver has agreed to accept the load on the crane 
 
We on the rig have limited visibility from the pilothouse where we conduct our operations. We tend
mainly to be watching Visual Displays to keep the pipelines and well heads clear. We depend on yo
great extent for advising us. If you see that some thing is not going correctly please advise us at onc
 
There is never any intention to put pressure on you to do anything that is not safe. If you feel at any
that you are being put under pressure to do something that you believe is not safe, quite clearly we 
here have made a mistake. We have not communicated with you properly. You should stop the job 
once and advise us. The job will not resume until you are satisfied it is safe to continue. 
 
Gentlemen, I trust all of the foregoing is clearly understood. Please confirm or ask your questions. 
Standby vessel.  
 
We depend on you to a tremendous extent to look after us while we are conducting the mooring and
unmooring and also while we are under tow.  
 
During anchor handling the seamen on the vessels are frequently working close to the stern rollers 
rig crew working at or close to the rig rails. There is always the danger of a man falling or being kn
overboard. If you should hear radio traffic that makes you think a man has fallen overboard please 
wait for us to call you but use your own initiative righht away. If it is a false alarm that would be 
unfortunate but the time saved in an emergency could prove to be vital. 
 
While under tow we ask you to maintain station about one mile astern of the rig so that in the event
manoverboard situation, by the time we get the word to you, you will be in a prime position to effec
rescue. I trust we can rely on your co-operation. 
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Meteorologiske data og kart
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Page 1 of 10 

TRANSOCEAN RATHER 

WEST OF SHETLAND MOORING & RISER ANALYSES 

ENVIRONMENTAL DATA 

REFERENCE : O:\CTOPI\CTE\DSG\WELLS\WEST OF SHETLANDS\19TH ROUND\213-27-G\WEO\RISER & 
MOORING ANALYSIS\ENVIRONMENTAL PARAMETERS REV1.DOC 

Rev Date Remarks Prepared Reviewed Approved 

1 03/05/05 As issued 
A. Murdoch F.Close F.Close
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1. ENVIRONMENTAL DATA 

The environmental data to be used for all mooring and riser analyses has been compiled by Oceanor 
in the following reports: 

� Oceanor, Faroes South-East Metocean Conditions, Project number 1147. 

� Oceanor, Faroes South-East Metocean Conditions Summery report, Project number 1147. 
(See e-mail attachment)  

The following combined  50 year “extreme criteria” have been extracted from the above reports and 
should be utilized in the mooring and riser analyses: 

� Wind (1 hour mean, 10m height) : 30.6 m/sec (See Appendix 1) 

� Significant Wave Height  : 12.4 m (See Appendix 2) 

� Surface Current (100m)  : 1.62 m/sec, toward NE (See Appendix 3) 

� 600m depth    : 0.92 m/sec, toward NE (See Appendix 3) 

� Bottom Current   : 0.74 m/sec, toward NE (See Appendix 3) 

The current profile at Rosebank is expected to be characterized by high near surface current speeds 
overlying slab currents below. These currents may be very severe through the upper 100m and 
reduce linearly to 600m depth, and are thereafter relatively uniform to sea bed. 

Soil data for the area is presented as Appendix 4.

The maximum well location water depth during the 2006 drilling campaign will not exceed 1163m 
(+/- 10m). 

The maximum anticipated mud weight for the campaign is 13 ppg. (This mud weight is considered 
as an extreme value and if it proves problematic for the riser analysis it may me possible to adjust 
this value). 
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2. APPENDICES 

2.1 SUMMARY OF APPENDICES 

Appendix 1:  Extracted table 4.1 from Oceanor Report, Faroes South-East Metocean Conditions 
Summary report, Project number 1147. 

Appendix 2: Extracted table 5.1 from Oceanor Report, Faroes South-East Metocean Conditions, 
Project number 1147. 

Appendix 3: Extracted table 6.1 (Station NWSC) from Oceanor Report, Faroes South-East 
Metocean Conditions Summary report, Project number 1147. 

Appendix 4: Soil data taken from Atkins report used during previous operations in Block 213/27. 
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2.2 APPENDIX 1 
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2.3 APPENDIX 2 
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2.4 APPENDIX 3 
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Attachment 1: Oceanor, Faroes South-East Metocean Conditions Summery report, Project number 
1147.
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APPENDIX A 

Depth 
(metres) 

Maximum 
Speed
(cms-1)

Mean
Speed
(cms-

1)

St
Dev  

Speed
(cms-

1)

Maximum 
Along 

Channel 
Speed
(cms-1)

Minimum
Along 

Channel 
Speed
(cms-1)

Mean
Along 

Channel 
Speed
(cms-1)

Maximum 
Across 
Channel 
Speed
(cms-1)

Minimum
Across 
Channel 
Speed
(cms-1)

Mean
Across 
Channel 
Speed
(cms-1)

Stability 
%

Number 
of

Hourly 
Samples

12.5 92.13 21.52 13.01 76.01 -83.61 -2.56 55.78 -56.35 -2.88 18 68714 
37.5 87.95 20.99 12.66 73.06 -80.11 -2.62 53.75 -54.35 -2.79 18 68714 
62.5 83.79 20.47 12.31 70.18 -76.61 -2.67 51.75 -52.35 -2.70 19 68714 
87.5 79.64 19.96 11.97 67.38 -73.11 -2.72 51.25 -50.35 -2.61 19 68714 

112.5 75.94 19.49 11.65 64.70 -69.61 -2.77 51.58 -48.52 -2.52 19 68714 
137.5 73.27 18.97 11.31 62.21 -66.11 -2.82 51.35 -46.54 -2.42 20 68714 
162.5 70.07 18.45 10.99 59.97 -62.66 -2.86 49.13 -44.34 -2.31 20 68714 
187.5 66.37 17.89 10.63 60.37 -58.95 -2.91 47.11 -43.23 -2.18 20 68714 
212.5 62.16 17.26 10.26 59.80 -55.86 -2.91 45.52 -42.91 -2.05 21 68714 
237.5 60.75 16.56 9.84 58.78 -53.24 -2.88 42.67 -41.70 -1.89 21 68714 
262.5 59.64 15.84 9.38 57.78 -52.43 -2.89 38.17 -39.14 -1.79 21 68714 
287.5 57.63 15.07 8.90 55.93 -51.88 -2.96 36.50 -36.35 -1.74 23 68714 
312.5 55.38 14.26 8.36 53.74 -50.69 -3.03 35.85 -32.72 -1.73 24 68714 
337.5 52.70 13.33 7.76 51.29 -48.53 -2.99 35.03 -30.58 -1.74 26 68714 
362.5 49.72 12.31 7.12 48.49 -45.04 -2.83 33.11 -29.08 -1.75 27 68714 
387.5 46.75 11.15 6.51 45.49 -39.02 -2.67 29.22 -27.95 -1.73 29 68714 
412.5 43.08 9.98 5.95 41.89 -33.84 -2.59 24.68 -25.86 -1.67 31 68714 
437.5 39.22 8.93 5.39 38.16 -31.14 -2.55 21.78 -24.12 -1.60 34 68714 
462.5 33.82 8.05 4.88 32.64 -29.93 -2.63 20.35 -22.36 -1.56 38 68714 
487.5 29.68 7.37 4.53 27.39 -29.68 -2.77 18.45 -21.04 -1.60 43 68714 
512.5 30.15 6.90 4.34 22.04 -30.15 -2.92 16.90 -18.24 -1.68 49 68714 
537.5 30.27 6.62 4.28 18.71 -30.25 -3.09 16.32 -17.94 -1.74 53 68714 
562.5 30.58 6.48 4.29 18.57 -30.45 -3.23 15.79 -18.17 -1.78 57 68714 
587.5 30.20 6.46 4.32 18.97 -29.97 -3.36 15.94 -18.29 -1.84 59 68714 
612.5 30.12 6.51 4.37 18.70 -29.95 -3.50 16.35 -18.78 -1.91 61 68714 
637.5 29.94 6.58 4.42 18.37 -29.79 -3.62 16.28 -19.21 -1.96 63 68714 
662.5 30.06 6.68 4.46 18.10 -29.65 -3.70 15.77 -19.59 -2.05 63 68714 
687.5 30.19 6.78 4.51 18.42 -29.56 -3.77 15.37 -19.90 -2.12 64 68714 
712.5 30.28 6.87 4.55 18.97 -29.48 -3.82 15.07 -20.12 -2.18 64 68714 
737.5 30.34 6.94 4.58 19.34 -29.44 -3.85 14.88 -20.28 -2.21 64 68714 
762.5 30.37 6.97 4.60 19.52 -29.41 -3.87 14.78 -20.35 -2.23 64 68714 
787.5 30.37 6.97 4.60 19.52 -29.41 -3.87 14.78 -20.35 -2.23 64 68714 

Table A1.1 Statistics of Dataset III Site B. Data are hourly-mean values, interpolated onto a 25m depth 
grid, a low-pass (72hr) filter has been applied to remove the tidal signal. Data have been extrapolated in 
the vertical to fill gaps near surface and seabed. Along-channel = positive towards 0.30ºN. Across-
channel = positive towards 128ºN. Note “maximum” and “minimum” speeds refer to “most positive” and 
“most negative” respectively. 
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Depth 
(metres) 

Maximum 
Speed
(cms-1)

Mean
Speed
(cms-

1)

St
Dev  

Speed
(cms-1

Maximum 
Along 

Channel 
Speed
(cms-1)

Minimum
Along 

Channel 
Speed
(cms-1)

Mean
Along 

Channel 
Speed
(cms-1)

Maximum 
Across 
Channel 
Speed
(cms-1)

Minimum
Across 
Channel 
Speed

(cms-1s) 

Mean
Across 
Channel 
Speed
(cms-1)

Stability 
%

Number 
of

Hourly 
Samples

12.5 88.32 24.72 15.62 74.20 -71.81 3.35 75.77 -77.69 -6.56 30 70776 
37.5 87.09 24.41 15.36 73.00 -70.53 3.21 74.22 -75.86 -6.45 30 70776 
62.5 85.86 24.10 15.10 71.79 -69.25 3.07 72.70 -74.05 -6.35 29 70776 
87.5 84.62 23.84 14.88 70.60 -67.97 2.94 71.18 -72.24 -6.26 29 70776 

112.5 83.51 23.58 14.66 69.63 -67.17 2.79 69.83 -70.43 -6.15 29 70776 
137.5 82.16 23.18 14.38 69.74 -65.42 2.62 68.13 -68.77 -6.03 28 70776 
162.5 80.28 22.71 14.05 68.74 -62.45 2.43 66.03 -67.71 -5.92 28 70776 
187.5 78.51 22.21 13.71 67.28 -61.35 2.26 62.89 -65.16 -5.81 28 70776 
212.5 76.73 21.68 13.36 64.87 -60.09 2.11 62.10 -64.20 -5.67 28 70776 
237.5 74.71 21.10 12.98 62.30 -58.49 1.90 60.50 -62.81 -5.50 28 70776 
262.5 72.95 20.48 12.61 59.46 -56.48 1.60 57.68 -60.94 -5.38 27 70776 
287.5 70.37 19.80 12.19 56.85 -54.14 1.21 55.76 -59.84 -5.28 27 70776 
312.5 66.96 19.09 11.76 55.32 -53.75 0.73 54.75 -58.82 -5.21 28 70776 
337.5 62.45 18.31 11.30 53.89 -52.89 0.25 52.83 -58.06 -5.16 28 70776 
362.5 57.89 17.48 10.78 53.92 -51.45 -0.29 50.44 -57.87 -5.06 29 70776 
387.5 58.22 16.58 10.26 54.22 -50.24 -0.88 47.58 -58.20 -4.85 30 70776 
412.5 58.39 15.58 9.74 53.05 -48.48 -1.46 43.86 -58.37 -4.48 30 70776 
437.5 57.74 14.51 9.21 48.36 -46.77 -2.05 40.48 -57.72 -4.03 31 70776 
462.5 56.16 13.47 8.71 40.79 -46.04 -2.61 40.34 -56.14 -3.55 33 70776 
487.5 52.62 12.57 8.25 36.88 -45.17 -3.20 39.58 -52.56 -3.06 35 70776 
512.5 50.34 11.90 7.90 36.24 -46.99 -3.78 38.03 -46.81 -2.62 39 70776 
537.5 52.43 11.43 7.72 34.93 -50.38 -4.31 36.50 -39.86 -2.25 43 70776 
562.5 53.67 11.12 7.69 32.15 -52.77 -4.73 33.71 -35.71 -1.95 46 70776 
587.5 55.54 10.92 7.72 29.96 -53.44 -5.09 30.95 -34.82 -1.71 49 70776 
612.5 57.78 10.82 7.78 31.15 -53.92 -5.35 31.04 -34.26 -1.50 51 70776 
637.5 54.38 10.61 7.69 31.20 -52.96 -5.33 31.06 -33.05 -1.45 52 70776 
662.5 53.68 10.46 7.62 31.25 -52.00 -5.31 32.25 -32.56 -1.46 53 70776 
687.5 52.99 10.32 7.60 31.31 -51.04 -5.28 33.53 -32.08 -1.45 53 70776 
712.5 52.31 10.20 7.60 31.38 -50.08 -5.24 34.92 -31.59 -1.43 53 70776 
737.5 51.64 10.09 7.61 31.45 -49.13 -5.19 36.41 -31.11 -1.41 53 70776 
762.5 50.99 10.00 7.64 31.54 -48.17 -5.14 38.01 -30.77 -1.37 53 70776 
787.5 50.99 9.98 7.59 31.54 -48.17 -5.08 38.01 -30.77 -1.50 53 78340 
812.5 50.99 9.97 7.59 31.54 -48.17 -5.07 38.01 -30.77 -1.48 53 78340 
837.5 50.99 9.96 7.59 31.54 -48.17 -5.07 38.01 -30.77 -1.46 53 78340 
862.5 50.99 9.95 7.58 31.54 -48.17 -5.06 38.01 -30.77 -1.44 53 78340 
887.5 50.99 9.95 7.58 31.54 -48.17 -5.06 38.01 -30.77 -1.42 53 78340 
912.5 50.99 9.94 7.58 31.54 -48.17 -5.05 38.01 -30.77 -1.41 53 78340 
937.5 50.99 9.95 7.58 31.54 -48.17 -5.04 38.01 -30.77 -1.39 53 78340 
962.5 50.99 9.95 7.58 31.54 -48.17 -5.04 38.01 -30.77 -1.38 53 78340 
987.5 50.99 9.95 7.57 31.54 -48.17 -5.04 38.01 -30.77 -1.38 53 78340 

1012.5 50.99 9.95 7.57 31.54 -48.17 -5.04 38.01 -30.77 -1.38 53 78340 
1037.5 50.99 9.95 7.57 31.54 -48.17 -5.04 38.01 -30.77 -1.38 53 78340 

Table A1.2 Statistics of Dataset III at Site C. Data are hourly-mean values, interpolated onto a 25m 
depth grid, a low-pass (72hr) filter has been applied to remove the tidal signal. Data have been 
extrapolated in the vertical to fill gaps near surface and seabed. Along-channel = positive towards 
0.30ºN. Across-channel = positive trends towards 128ºN. Note “maximum” and “minimum” speeds refer 
to “most positive” and “most negative” respectively. 
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Depth 
(metres) 

Maximum 
Speed
(cms-1)

Mean
Speed
(cms-

1)

St
Dev  

Speed
(cms-

1)

Maximum 
Along 

Channel 
Speed
(cms-1)

Minimum
Along 

Channel 
Speed
(cms-1)

Mean
Along 

Channel 
Speed
(cms-1)

Maximum 
Across 
Channel 
Speed
(cms-1)

Minimum
Across 
Channel 
Speed
(cms-1)

Mean
Across 
Channel 
Speed
(cms-1)

Stability 
%

Number 
of

Hourly 
Samples

12.5 101.52 32.31 17.00 95.24 -60.12 19.43 53.71 -67.94 -8.88 66 64721 
37.5 99.17 31.76 16.77 93.10 -58.32 18.97 51.71 -66.46 -8.88 66 64721 
62.5 96.83 31.24 16.59 90.96 -56.58 18.52 49.71 -64.99 -8.89 66 64721 
87.5 94.48 30.73 16.41 88.82 -54.84 18.05 47.71 -63.52 -8.89 65 64721 

112.5 92.14 30.27 16.24 86.69 -54.15 17.55 45.71 -62.06 -8.90 65 64721 
137.5 89.80 29.81 16.05 84.57 -53.78 17.06 43.71 -60.59 -8.88 65 64721 
162.5 87.46 29.29 15.78 82.44 -53.46 16.51 41.71 -60.14 -8.83 64 64721 
187.5 85.73 28.80 15.49 80.85 -53.83 15.96 39.71 -59.18 -8.79 63 64721 
212.5 82.77 28.31 15.15 78.20 -52.97 15.41 37.71 -57.73 -8.75 63 64721 
237.5 81.29 27.63 14.69 77.05 -51.05 14.90 36.56 -56.14 -8.47 62 64721 
262.5 79.22 26.85 14.20 75.18 -49.41 14.32 35.86 -54.73 -8.14 61 64721 
287.5 76.42 26.02 13.63 72.50 -47.49 13.69 35.38 -52.62 -7.81 61 64721 
312.5 74.04 25.04 13.06 70.41 -45.28 12.94 34.56 -49.28 -7.45 60 64721 
337.5 72.69 23.95 12.51 69.21 -43.30 12.09 35.15 -47.22 -7.11 59 64721 
362.5 70.77 22.71 11.96 67.63 -41.25 11.12 34.17 -46.22 -6.78 57 64721 
387.5 68.47 21.32 11.38 65.71 -38.78 9.93 33.89 -45.58 -6.35 55 64721 
412.5 65.68 19.77 10.73 63.13 -35.61 8.46 32.49 -44.46 -5.78 52 64721 
437.5 61.67 18.09 9.93 59.17 -36.29 6.67 31.60 -41.71 -5.06 46 64721 
462.5 56.45 16.43 9.06 54.13 -37.77 4.69 30.82 -37.60 -4.22 38 64721 
487.5 51.78 15.01 8.29 49.42 -38.56 2.68 29.48 -33.05 -3.35 29 64721 
512.5 49.11 13.92 7.79 47.02 -40.22 0.68 28.33 -30.98 -2.52 19 64721 
537.5 47.94 13.27 7.63 45.99 -44.11 -1.16 31.78 -29.34 -1.71 16 64721 
562.5 49.23 13.02 7.87 45.23 -47.36 -2.78 33.97 -29.90 -0.98 23 64721 
587.5 50.72 13.08 8.40 45.62 -49.11 -4.08 33.51 -31.52 -0.31 31 64721 
612.5 52.38 13.44 8.85 46.10 -50.87 -5.05 29.96 -32.90 0.17 38 64721 
637.5 54.71 13.99 9.22 46.59 -53.32 -5.64 24.32 -34.06 0.46 40 64721 
662.5 57.19 14.51 9.53 47.03 -55.71 -5.82 19.89 -34.99 0.65 40 64721 
687.5 52.33 14.88 9.71 47.39 -49.39 -5.57 22.40 -35.69 0.77 38 64721 
712.5 53.83 14.98 9.72 47.64 -50.28 -4.95 24.17 -36.16 0.80 33 64721 
737.5 53.15 14.79 9.59 47.77 -48.71 -4.27 25.08 -36.39 0.81 29 64721 
762.5 52.27 14.33 9.41 47.77 -48.56 -3.89 25.08 -36.39 0.82 28 64721 
787.5 29.44 8.47 5.59 18.76 -29.42 -2.50 10.84 -6.63 0.49 30 5489 

Table A1.3 Statistics of Dataset III at Site D. Data are hourly-mean values, interpolated onto a 25m 
depth grid, a low-pass (72hr) filter has been applied to remove the tidal signal. Data have been 
extrapolated in the vertical to fill gaps near surface and seabed. Along-channel = positive towards 
0.30ºN. Across-channel = positive towards 128ºN. Note “maximum” and “minimum” speeds refer to 
“most positive” and “most negative” respectively. 
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Depth 
(metres) 

Maximum 
Speed
(cms-1)

Mean
Speed
(cms-

1)

St
Dev  

Speed
(cms-

1)

Maximum 
Along 

Channel 
Speed
(cms-1)

Minimum
Along 

Channel 
Speed
(cms-1)

Mean
Along 

Channel 
Speed
(cms-1)

Maximum 
Across 
Channel 
Speed
(cms-1)

Minimum
Across 
Channel 
Speed
(cms-1)

Mean
Across 
Channel 
Speed
(cms-1)

Stability 
%

Number 
of

Hourly 
Samples

12.5 114.83 31.32 18.91 111.63 -29.50 28.15 28.60 -53.91 -8.59 94 80474 
37.5 112.71 30.63 18.51 109.93 -28.18 27.60 27.62 -51.66 -8.37 94 80474 
62.5 110.61 29.97 18.16 108.25 -26.87 27.06 26.65 -49.41 -8.14 94 80474 
87.5 110.36 29.22 17.75 108.32 -25.58 26.44 25.67 -47.15 -7.89 94 80474 

112.5 106.54 28.34 17.29 104.92 -24.30 25.67 24.71 -46.82 -7.66 95 80474 
137.5 100.60 27.71 16.98 99.36 -23.02 25.14 23.75 -45.37 -7.47 95 80474 
162.5 92.44 27.10 16.72 91.75 -22.05 24.63 22.79 -43.89 -7.23 95 80474 
187.5 86.33 26.65 16.49 86.09 -20.51 24.26 22.09 -42.64 -7.02 95 80474 
212.5 83.39 26.19 16.28 83.13 -19.22 23.87 22.36 -40.50 -6.81 95 80474 
237.5 81.32 25.67 15.91 81.03 -18.19 23.38 21.03 -39.22 -6.69 95 80474 
262.5 81.29 24.98 15.54 80.98 -16.86 22.72 19.63 -38.88 -6.46 95 80474 
287.5 79.71 24.12 15.21 79.35 -16.65 21.91 19.42 -38.10 -6.18 94 80474 
312.5 75.37 23.07 14.83 75.07 -18.38 20.94 19.13 -36.89 -5.84 94 80474 
337.5 68.84 21.97 14.37 68.64 -21.01 19.94 18.89 -34.92 -5.46 94 80474 
362.5 68.06 20.84 13.78 66.51 -20.81 18.92 19.63 -32.98 -4.97 94 80474 
387.5 65.05 19.54 12.93 63.69 -18.85 17.73 19.09 -31.97 -4.35 93 80474 
412.5 62.05 18.11 11.99 61.45 -17.16 16.35 18.57 -30.72 -3.58 92 80474 
437.5 61.61 16.98 11.33 61.05 -20.34 15.12 18.52 -29.48 -2.82 91 80474 

Table A1.4 Statistics of Dataset at Site E. Data are hourly-mean values, interpolated onto a 25m depth 
grid, a low-pass (72hr) filter has been applied to remove the tidal signal. Data have been extrapolated in 
the vertical to fill gaps near surface and seabed. Along-channel = positive towards 0.30ºN. Across-
channel = positive towards 128ºN. Note “maximum” and “minimum” speeds refer to “most positive” and 
“most negative” respectively. 
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Figure D2 The Faroe Shetland Channel and surrounding bathymetry. Diamonds are ADCP mooring 
sites (A-E). Bathymetric contours are at 100m intervals. 
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Figure D3. Cross-section of the Faroe-Shetland Channel. Horizontal axis is distance from the Shetland 
shelf (km). Vertical axis is depth (metres). The position of the standard CTD stations are indicated by 
square markers. The position of each mooring (A-E) is marked by a circle at the deployment depth of 
the ADCP. The grey shaded area indicates the maximum range over which each moored instrument 
made valid measurements 
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Average Position 
Latitude (N) Longitude (W)

Number
of

Records

Avg.
Depth

(m)

Total 
Record
Days 

Shortest
Record
(days) 

Longest 
Record 
(days) 

A 61º 00.0’ 5º 50.6’ 4 295 1110 199 350 
B 60º 47.1’ 5º 18.1’ 7 785 1944 120 352 
C 60º 35.8’ 4º 50.6’ 7 1071 1970 120 352 
D 60º 27.1’ 4º 20.6’ 21 752 2198 13 231 
E 60º 20.0’ 4º 10.0’ 51 421 3359 14 343 

Table D1 Summary of the ADCP datasets showing the average position and water depth at each 
mooring site, as well as statistics of records. 

Current meter observations in the Faroe Shetland Channel 
The five ADCP current meter moorings across the Faroe-Shetland Channel have been 
maintained by FRS and Faroese Fisheries Laboratory on a semi-permanent basis since 
October 1994 (see Figures D2 and D3 and Table D1). A detailed description of the analysis 
of these mooring is to be found in Hughes et al. (2004), and a discussion of the effect of 
mesoscale variability on the strength of the slope current can be found in the report for 
Deliverable 3.3. 

Data analysis 
One of the most direct way to investigate Question 1 would be to deploy vertical  strings of 
thermistor chains above the ADCPs to calculate <�U> directly for subsequent comparison 
with the calculation <�><U>. However, there are technical difficulties to deploying thermistor 
strings in the important slope region of the FSC (specifically in the vicinity of Station D) due 
to fishing activity. So an alternative approach is required, which in the present case is based 
on the temperature time series measured by sensors located on the housing of ADCPs. As 
Figures D3 and D4 demonstrate, most of the ADCPs are located in regions where horizontal 
and vertical temperature gradients are small - moorings B and C are placed below the deep 
pycnocline; and moorings A and E are in mixed shelf slope regions (mooring A is anyway on 
the wrong side of the FSC for this investigation). This leaves mooring D, which has been 
deployed in a range of depths varying from 625 m to 801 m (in general the depth has 
increased with time). At the greater depth the ADCP is deployed beneath the deep water 
pycnocline at a level where the temperature gradient is too small. However, for those 
deployments when the instrument has been above 650 m there is sufficient gradient for an 
analysis to be undertaken. Only data from these shallower deployments have been used in 
the analysis giving a total of 44 weekly averages of velocity and temperature, with the 
temperatures being taken from a depth of 637±2 m. 
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Figure D4. Typical temperature, density and geostrophic current sections along the line of the moorings. 
Distance is from the Faroe Shelf. Scale bar shows current speed in cms-1. Maximum southward speed is 
93cms-1 near the sea-bed; maximum northward speed is 38cms-1 at the surface (both near km 150). 

 flux mean of 
variable 

<U500> / cm 
s-1 

flux
difference

relevant 
equation 

QD
A 13258    (3) 

QD
B 16806 1.94 ºC 17.8 3548 (~24%) (4) 

Q�
A 73461    (7) 

Q�
B 74295 8.44 ºC 17.8 834 (~1%) (8) 

QS
A 313720    (9) 

QS
B 313788 35.26 17.8 68 (~0.02%) (10) 

Table D2. Fluxes of heat and salt in the surface waters of the FSC using fluctuating (A) and mean (B) 
estimates of temperature and salt.  

 
Depth integrated flow against ADCP temperature 
In the first experiment the surrogate for the heat flux, Q, is used with �D, the temperature at 
637 m from the ADCP at Station D, and U500, the velocity in the mean direction along the 
channel (69º T, see Deliverable 3.3) integrated over the top 500 m. Two quantities have 
been calculated: 

QD
A = <�DU500> (3) 

QD
B = <�D><U500> (4) 

�
Using these parameters there is a significant difference between the two flux estimates with 
the ‘practical’ method (4) suggesting a heat flux that is over 25% greater than the ‘true’ 
method (see Table D2). This result suggests that there is a significant correlation between 
the depth mean current and the temperature at 637 m at Station D. The fact that QD

B > QD
A

means that the faster northward currents are associated with lower sea-bed temperatures. 
The implications of this result are considered in more detail below, and the question of 
whether it should be a matter of concern is discussed next. 

Depth integrated flow against depth integrated temperature 
The fact that the surface current is significantly correlated with the temperature at 637m at 
Station D, does not necessarily mean that the same applies to the temperatures of the upper 
500m of the water column. In order to examine this further, CTD data taken from a regular 
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EXECUTIVE SUMMARY 
 
� Current velocity data have been collected in the Faroe-Shetland Channel (FSC) since 

1994, using RD Instruments broadband acoustic Doppler current profilers (ADCP), 
deployed at five standard mooring sites across the FSC. In this report, the data from 
October 1994 to June 2005 have been used along with hydrographic measurements 
from standard sections in the FSC, to investigate the transport of heat and salt by 
Atlantic Water flowing through the FSC. 

 
� This report describes the secondary stage of a study of these current measurements. 

The original data analysis was described in FRS Report 01/05, “Long term 
measurements of currents in the Faroe-Shetland Channel (1994-2002)”. All of the 
preliminary data quality control, processing and analysis techniques described in that 
report were also used in the extended study described here. 

 
� The individual ADCP records from each individual deployment were quality controlled 

and analysed, following procedure developed during the preliminary data 
investigation. Hourly mean vales were interpolated onto a regular 25m depth grid, 
filtered to remove tidal signals and gaps filled by vertical or horizontal interpolation. 
This concatenated dataset, referred to as Dataset III, is available on the CD-ROM 
accompanying this report. Dataset III represents the most complete and coherent 
collation of ADCP data obtained in the Faroe-Shetland Channel that is available (at 
this time in 2006) to the oceanographic and modelling community. The data set is a 
compilation of data obtained both by the research and offshore oil and gas sectors. 

 
� The mean along-channel speeds averaged over the entire record (1994-2005) confirm 

the picture of a barotropic slope current at the Scottish shelf edge, with reverse flows 
below the slope current offshore, and reversed flow at the surface towards the 
Faroese side of the Channel. There is no strong evidence for a seasonal cycle in the 
upper layers.  There appears to be some seasonal variability on current speed on the 
shelf edge between 400-600m, this is thought to be related to the seasonal variability 
in the depth of the pycnocline. The linear trends calculated from the data indicate a 
reduction in current speeds on the shelf. However the high degree of variability in the 
measurements means that trends are statistically insignificant using the current data 
set. This is most likely due to the meso-scale variability present in the FSC (Hughes et 
al, 2005), coupled with the insufficient mooring resolution to observe this variability 
correctly. 
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� September 1994 and May 2005. Although some stations may have been missed due 
to inclement weather. The average pattern of temperature and salinity in the FSC, 
clearly shows the core of warm and saline Atlantic Water flowing as a slope current 
along the edge of the continental shelf on the Shetland side of the FSC. The mean 
temperature and salinity decrease rapidly with depth forming a permanent thermocline 
and halocline at an average depth of between 350-500m. This feature is deeper on the 
Shetland shelf than the Faroese shelf, as density contours slope down steeply and lie 
perpendicular to the Scottish continental slope 

 
� The hydrographic dataset was analysed to investigate seasonal patterns and long 

term trends in the water masses within the Faroe Shetland Channel. As expected, 
there is clear seasonality of both temperature and salinity in the upper layers. The 
seasonal cycle in temperature is consistent with that of solar heating, with maximum 
temperatures reached in August/September as expected. The seasonal cycle of 
salinity is out of phase with the temperature cycle and minimum salinities are 
observed during October. In the intermediate layers there is strong evidence for a 
seasonal cycle related to the depth of the permanent pycnocline, with maximum 
temperature and salinity occurring when the pycnocline is at its deepest level in 
January. Below 700m the seasonal cycle in both temperature and salinity is 
negligible. 

 
� The CTD data was used to extract a timeseries of the properties (temperature and 

salinity) of NAW flowing through the Faroe Shetland Channel, and shows that both 
the temperature and salinity have increased over the period of the study. Temperature 
and salinity in the upper layers of the Faroe Shetland channel have increased over 
the period (1994-2005) at a rate of °C per decade. In the deeper waters below the 
pycnocline, both the temperature and salinity have remained fairly steady over the 
same period. 

 
� The daily mean along-channel current flow was used to calculate volume heat and 

salt fluxes through the channel. Following on from the previous study it was thought 
that some of the original methodology could be improved. In this report, therefore, an 
improved methodology for filling time gaps was introduced and the flux model was 
developed further. Daily mean values of this filled dataset were calculated.  

 
� In order to calculate fluxes across the channel, a model grid with 25m depth bins and 

10km distance bins and daily timesteps was devised. Both ADCP and CTD data were 
interpolated onto this common model grid. The interpolated ADCP and CTD were 
used to calculate the volume, heat and salt fluxes through the channel. The resultant 
fluxes show a high degree of daily variability which is associated with the hotspot of 
mesoscale variability identified along the section. The results from the data indicate 
on overall reduction in the volume heat and salt flux, but although this may appear 
significant when compared to mean values, the daily variability is such the overall 
results do not have any statistical significance. Further monitoring is necessary at 
these locations to confirm these initial findings. 

 
� The analysed datasets have been included on a CD-ROM for distribution between 

partners in the EU funded project MOEN (Meridianal Overturning with the Nordic 
Seas – EVK2-CT-2002-000141). The datasets are provided in ASCII format as well as 
MATLAB format. MATLAB code has also been provided to allow the datasets to be 
easily imported. This project is part of the Scottish Executive funded ROAME AE1190 
“Oceanic Transport around Scotland” and relates to Task1: Transport Measurements. 
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Site File Stem Source Start Date End Date Water 
Depth

Inst.
Depth

Bin
Length

Latitude (N) Longitude 
(W) 

B NWSB0107 FFS 08-Jul-01 15-Jun-02 775 667 25 60 47.100 5 18.800 
B NWSB0209 FFS 08-Sep-02 17-Sep-03 772 664 25 60 47.094 5 19.258 
B NWSB0307 FFS 06-Jul-03 14-Jun-04 675 675 25 60 47.000 5 17.981 
B NWSB0407 FFS 03-Jul-04 22-May-05 678 678 25 60 47.000 5 18.262 

           
C NWSC0107 FFS 07-Jul-01 16-Jun-02 1073 659 25 60 34.150 4 46.772 
C NWSC0207 FFS 08-Jul-02 17-Jun-03 1066 652 25 60 34.200 4 46.700 
C NWSC0307 FFS 06-Jul-03 14-Jun-04 1060 646 25 60 33.390 4 46.167 
C NWSC0407 FFS 04-Jul-04 22-May-05 1068 649 25 60 33.958 4 45.775 

           
D NWSD0110 FRS 13-Oct-01 17-May-02 813 801 25 60 27.070 4 22.490 
D NWSD0205 FRS 24-May-02 25-Sep-02 804 799 25 60 26.990 4 22.560 
D NWSD0209 FRS 30-Sep-02 30-Apr-03 802 797 25 60 27.012 4 22.296 
D NWSD0305 FRS 03-May-03 22-Sep-03 800 795 25 60 26.930 4 22.130 
D NWSD0309 FRS 25-Sep-03 14-May-04 817 813 25 60 27.200 4 22.650 
D NWSD0405 FRS 09-Jun-04 NO DATA        
D NWSD0410 FRS 13-Oct-04 14-May-05 805 800 25 60 27.020 4 22.540 

           
E NWSE0110 FRS 13-Oct-01 30-Dec-01 447 435 10 60 16.540 4 19.970 
E NWSE0205 FRS 24-May-02 25-Sep-02 449 444 10 60 16.500 4 20.000 
E NWSE0209 FRS 30-Sep-02 30-Apr-03 445 440 25 60 16.530 4 20.000 
E NWSE0305 FRS 03-May-03 22-Sep-03 452 447 25 60 16.870 4 19.510 
E NWSE0309 FRS 25-Sep-03 14-May-04 447 442 25 60 16.570 4 20.100 
E NWSE0405 FRS 09-Jun-04 10-Oct-04 459 454 10 60 16.920 4 20.310 
E NWSE0410 FRS 13-Oct-04 14-May-05 448 443 10 60 16.610 4 20.020 

 
Table 2.1 Details of all individual NWOCE instrument deployments used in the final data analysis. 
Sources:  FFL – Faroese Fisheries Laboratory, Torshavn.  

FRS - Fisheries Research Services, Aberdeen. 

2 CURRENT VELOCITY (ADCP) DATA COLLECTION AND QUALITY 
CONTROL 

 
Current velocity data analysed in this report were collected between 1994 – 2005, using RD 
Instruments (RDI) broadband acoustic Doppler current profilers (ADCP), deployed at five 
standard mooring sites (A to E) across the FSC (Figure 1.1). The initial deployments were 
undertaken as part of the Nordic-WOCE (NWOCE) project, with later deployments being part 
of the EU funded VEINS and MAIA projects. Two of the moorings, situated on the Shetland 
shelf of the Channel are serviced by the FRS Marine Laboratory. Since 2003, these ADCP 
moorings have been deployed as part of an FRS project to monitor Oceanic Transport 
around Scotland, funded by the Scottish Executive under the ROAME AE1190. 
 
A preliminary investigation of the data was undertaken during 2003, results from data 
collected between September 1994 to June 2002 were presented in Fisheries Research 
Services Collaborative Report No 01/05 which also included an initial estimate of fluxes 
within the FSC. The data analysed for this final report includes all of the data presented in 
the preliminary report plus additional measurements made between June 2002 and June 
2005. 
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The moorings at sites A and E were deployed in 300-450m of water, situated at the edge of 
the Faroese and Scottish continental shelves. Moorings at sites B and D were deployed in 
700-800m of water on the continental slope at either side of the FSC. The mooring at site C 
was deployed in a water depth of around 1100m towards the centre of the FSC. The design 
of each mooring was determined by the water depth, instrument frequency and fishing 
activity at each mooring site. The Faroe-Shetland Channel is approximately 200km wide 
across the section occupied by the ADCP moorings. The two ADCPs on the Shetland shelf 
were deployed fairly close together, with only 18km horizontal separation. Further into the 
centre of the FSC, the moorings were further apart, with 26km between site D and site C and 
then 38km from site C to site B and again from site B to site A (Figure 1.2). Further 
information about the ADCP deployments and typical mooring designs for each site are 
described in FRS Report 01/05 (Hughes et al, 2005). 
 
 
3 CURRENT VELOCITY (ADCP) DATA ANALYSIS AND INVESTIGATION 

3.1 Preliminary ADCP Data Processing 
 
Preliminary data quality control for ADCP data collected between June 2002 and June 2005 
was undertaken as described in FRS Report 01/05 (Hughes et al, 2005). As discussed in the 
preliminary report there were some seasonal and daily patterns of data loss. Following the 
initial quality control and processing stages, velocity data from individual ADCP deployments 
at each site in the FSC were amalgamated to make five contiguous datasets, one for each 
mooring site, each 10 years long and of standard record (one hour) and depth (25m) interval 
using the following procedures: 
 

Hourly Mean 
Firstly, each dataset was averaged to produce hourly-mean values, creating a standard 
record interval for all records. As the individual records had different sampling intervals and 
averaging periods, care was taken to centre the records as closely as possible to the hour 
when averaging was necessary. (i.e. the 0900 record, if averaged represents the period 
0830 to 0930) 
 

Gridding
Each filtered, hourly record was then linearly interpolated onto a regular vertical grid with 
25m spacing, such that the uppermost bin was centred at a depth of 12.5m. However, at this 
stage no vertical extrapolation was performed either above the uppermost valid bin for any 
hourly mean record, or below the lowest valid bin. At each site, all of the available records 
were then merged to create five individual data-sets, each one containing hourly mean 
northerly and easterly values of low-pass filtered current speed averaged over the 25m bins. 
Missing data were represented by a null data marker (NaN).  
 

Filtering
Fluctuations at tidal frequencies were removed by filtering the data using a 72-hour low pass 
filter (Godin, 1968). Due to the non-stationary nature of the tides in the FSC this method was 
chosen to be the most satisfactory way of removing the tidal component (Hughes et al, 
2005). 
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Along-Channel Direction 
The data were then resolved into along- and across-channel components. For the purpose 
of this analysis, the along-channel axis was defined as 038° clockwise from true North. This 
direction is perpendicular to the standard hydrographic section; the Fair Isle–Munken (FIM) 
line. The FIM line was established at this position as it crossed the complex bathymetry of 
the region orthogonally.  

Data Analysis - Gap filling 
The datasets were extrapolated to the surface and seabed by extrapolating the vertical 
shear for each profile. One problem with this method is that it is likely to over estimate near-
surface and near-bed maxima and to reduce this effect, a threshold was set. When vertical 
shear exceeded these thresholds, a different set of criteria were used to extrapolate the 
profiles, limiting the maximum values. In the surface layers, if shear exceeded the threshold, 
the threshold value was used to extrapolate the profiles. In the near-bed layers at B,C and D, 
if the shear exceeded the threshold level, profiles were extended by reducing shear as a % 
of the water depth to approximate a power law profile. The shear threshold was set at a 
value representing 0.1% of all the records, therefore only a small number of profiles were 
limited in this way. Surface shear thresholds were calculated separately at each site, typical 
values were 0.08-0.14 cm s-1 m-1 near the surface and 0.04–0.23 cm s-1 m-1 in the deeper 
layers. 

Concatenating datasets. 
The above analysis resulted in a basic merged dataset at each mooring site. The dataset for 
2002-2005 was combined with the earlier dataset created for 1994-2000 to create a single 
long timeseries at each ADCP site. This data set will be referred to as Dataset III. 
 
Figure 3.1 shows how the original data records have been combined to create a single 
amalgamated dataset. At site C, data from conventional current meters (Aanderaa RCM7’s) 
were added into the merged dataset. For sites D and E, records from the NWAG and FRS 
instruments often overlapped in time, and so the data were merged by giving priority to the 
records having valid data over the greatest depth range. This generally resulted in FRS 
records being chosen in preference to NWAG records. Although the depth range of 
overlapping records may have been different, only one record was used to fill each sample 
period, thereby ensuring that the vertical integrity of the dataset was maintained.  
 
From Table 3.1, it can be seen that only four deployments took place at mooring site A. An 
assessment of the preliminary results from A revealed that the fluxes at this site were 
negligible (FRS Report 01/04) and in 2001, the ADCP was redeployed in another position to 
the north of Faroe. 
 
Between 8 and 9 continuous, full-year deployments populate the record at mooring sites B 
and C, augmented by 2 shorter deployments at site C by Aanderaa current measurements. 
During a single deployment at site C (August 1997 – June 1998) the ADCP was 
inadvertently deployed in the downward looking orientation. At both B and C, single 
deployments (B: August 1997 – June 1998, C: July 1999 – June 2000) had limited depth 
ranges, because of a malfunction of the instrument. 
 
Deployments at sites D and E proved most problematic, particularly in the period prior to 
2002. Despite 6 monthly servicing intervals, moorings were sometimes lost. This was due 
partly to intense fishing activity, and partly to extremely rapid and unexpected corrosion of 
stainless steel mooring components. The imposition of an oil development area proved both 
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a problem and an advantage. Although the position of mooring site E had to be moved once 
the oil development area was created (Figure 1.1), the drilling rigs within the development 
area often had rig-mounted downward-looking ADCP’s fitted, and these provided gap-filling 
data. At mooring site E, most of the final record is populated with such data. Since 2002, a 
single ADCP was deployed at mooring E. However, there have been some limits to its 
range. 
 
Before 1999, there are limited periods when data was available at all four sites (B-E) 
simultaneously. This situation improved in the period since 1999 and in total there were 1785 
days when data were available at all four sites B to E. 
 

 
Figure 3.1 Record length and depth range (metres) of each available ADCP dataset for mooring sites A 
to E. Moored, upward-looking ADCP data is indicated by medium grey, outlined boxes. Single point 
recording current meter are shown as individual lines. Rig-mounted, downward looking ADCP data used 
at sites D and E are shown as dark grey shading, with not outlining. Continuous light grey shading 
indicates the depth of the seabed at each of the sites. 
 
 

Average Position 
Lat. 

(North)
Long. 
(West)

Number
of

Records 

Avg. 
Depth 

(m)

Min.
Depth 

(m)

Max.
Depth 

(m)

Total 
Record 
Days 

Shortest 
Record 
(days) 

Longest 
Record 
(days) 

A 61 00.0 5 50.6 4 295 293 298 1018 199 350 
B 60 47.1 5 18.1 10 785 775 790 2890 120 352 
C 60 35.8 4 50.6 22 1071 1066 1076 3639 120 352 
D 60 27.1 4 20.6 24 752 562 940 2961 28 232 
E 60 20.0 4 10.0 59 421 313 506 4566 14 343 

Table 3.1 Summary of original data records showing the average position and water depth at each 
mooring site, as well as statistics of records.  
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3.2 ADCP Data Analysis: Statistics, Seasonality and Trends  
 
The basic characteristics of the along- and across-channel data at each mooring site were 
determined through simple statistical analysis of the hourly mean, filtered and interpolated 
dataset (Dataset III). 
 

Basic Statistics 
Basic descriptive statistics were derived from the merged hourly filtered dataset, after 
vertical interpolation. It should also be noted that the data coverage from each site is over 
different periods, so maximum values are not directly comparable as they will be caused by 
single events that may not have been observed at all sites. Figure 3.2 shows the basic 
statistics derived from the whole of the data gathering period, at each of the five mooring 
sites. Further statistics for sites B to E are also presented as Tables A1.1-A1.4. 
 
The statistics of the updated dataset were compared with those calculated from the interim 
data, as published in FRS Report 01/04. Figure 3.2 shows profiles of the mean 
along-channel current speed from the updated dataset (1994-2005) compared to that 
calculated from the interim dataset (1994-2002). Although there are small differences in the 
values, they compare very well. This means that despite the high daily and annual variability, 
the timeseries are long enough to determine relatively stable mean values.  
 
From these statistics it is clear that site E, at a depth of 421m on the Shetland side of the 
channel, obviously lay within the slope current, with average along channel speeds varying 
from a minimum of 20cms-1 at 300m depth, to 30cms-1 in the upper layers. Directional 
stabilities exceeded 90% at all depths. Cross-channel flow at E (defined by this analysis as 
perpendicular to 038� N) was off-shelf at all depths, with speeds of between 2cms-1 near the 
bed to 8cms-1 near to the surface.  
  
At the deeper site D (752m), poleward average along-channel flow occurred down to 525m. 
Below this depth the average flow reversed. Mean speeds within the poleward flow in the 
upper layer were between 20-30cms-1, with directional stabilities in the upper layer typically 
65%. However, in the along-channel direction, mean speeds were 20cms-1. The lower 
reverse flow reached maximum average speed of 15cms-1 at 670m, with a secondary 
maximum in stability of typically 40%. 
 
Weak along-channel speeds and current stabilities were found at mooring site C (depth 
1071m). On average, poleward flow occurred above 350m, with reverse flow below. In the 
upper layer, stabilities did not exceed 30%, and average along-channel current speeds were 
less than 3.5cms-1. Cross-channel flows in the upper layer were greater than along-channel 
flows, with speeds typically 6.5cms-1. Although cross-channel flow was toward Faroe at all 
depths, the same vertical shear as observed at D and E was also observed at C.  
 
The directional stability of the flow increased towards the bed at C, implying the lower layer 
flows were more consistent in direction than the upper layers. This was also observed at 
mooring site B (depth 785m), with unstable flow near the surface (stability 25%) and 
directional stability increasing to a maximum nearer the bed (60% at 630m). Average 
along-channel speeds were directed towards the Atlantic at all depths, and cross-channel 
flow was directed towards Faroe at all depths. Average speeds of both components were 
fairly constant throughout the water column, with along-channel speeds of typically 3cms1, 
and cross channel speeds of 2cms-1.  
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No additional data was collected at site A after 2001, and therefore updated statistics cannot 
be presented here. As described in the preliminary report, mean along channel speeds were 
less than 3cms-1 and cross channel speeds were less than 1.5cms-1, and directed towards 
Faroe. 

Trends
The long-term trend in the dataset at each mooring site was derived by fitting a straight line 
to the data. The results are summarised in Table 3.2 and presented fully in Appendix A, 
Tables A1.5-A1.8. Figure 3.3 shows example time series along with the fitted trend, at the 
100m depth level for moorings B-E. Over the 10-year measurement period, the trends were 
generally small compared to the overall variability. The calculated long-term trend was 
negative in all layers at mooring site E and D (-1.4 and -0.5cms-1/year) and also in the 
deeper layers at sites C and B (-0.4 and -0.1cms-1/year). 
 
The trend was positive in the upper layers at C and B (0.2 and 0.9cms-1/year respectively). 
However, these calculated trends represent a very small proportion of the overall variability 
(2-5%) and therefore they cannot be said to have any statistical significance. The overall 
pattern of the trends compare well to those calculated from the preliminary dataset (FRS 
Report 01/04) but the calculated values differ. This is not too surprising, when considering 
the high variability in current speeds on daily, monthly and annual timescales. 
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Figure 3.2 Filtered, along- and across-channel current statistics at ADCP sites A to E in the 
Faroe-Shetland Channel. Statistics calculated using hourly mean values, interpolated onto a 25m depth 
grid, and filtered using a low-pass (72hr) filter to remove tidal signal. Data have been extrapolated in the 
vertical to fill gaps near surface and seabed. Lower Axis: Circles show mean along-channel current 
speed, crosses show mean across-channel current speed (cms-1). Upper Axis: Dotted line shows 
stability (%). Red line shows mean along-channel current speed as calculated from the interim dataset 
(September 1994 to June 2002) 
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ADCP 
Site

Depth Level Mean 
Along-

channel 
(cms-1)

Standard 
Deviations 

(cms-1)
Stability Trend 

(cms-1/year) 

Amplitude 
Of Seasonal 

Cycle 
(cms-1)

Month
Of

Max

B Near-Surface 
Near-Bed 

-3 
-4 

± 19 
± 6 

18% 
64% 

+0.9 
-0.1 

2 
- 

5 
- 

C Near-Surface 
Lower Layer 

+3 
-5 

± 19 
± 9 

30% 
53% 

+0.2 
-0.4 

2 
1 

6 
7 

D Near-Surface 
Near-Bed 

+19 
-4 

± 24 
± 16 

66% 
29% 

-0.5 
-0.4 

4 
5 

5 
9 

E Near-Surface 
Near-Bed 

+28 
+18 

± 19 
± 14 

94% 
93% 

-1.4 
-0.4 

2 
1 

3 
11 

 
Table 3.2: Summary of near-surface (37.5 m) and near-bed (bottom -50 m, except at C where data is 
from lower layer) mean along-channel current speeds at moorings B-E. Also shown are standard 
deviations, stability, overall trend, amplitude at seasonal cycle and month of maximum. 
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Figure 3.3 Along -channel current speed at the 100m level at ADCP sites B (upper) to E (lower) in 
the Faroe-Shetland Channel. The data (blue) are hourly mean values, interpolated onto a 25m depth 
grid, and filtered using a low-pass (72hr) filter to remove tidal signal. The red line shows the linear trend. 

 
 
Despite the uncertainties, the results suggest that during the measurement period there was 
some reduction in average current speeds on the shelf. A corresponding increase in the 
centre of the channel is less pronounced. Flow towards the south west at mooring B (outflow 
from the Nordic Sea towards the Atlantic) also appeared to decrease during the 
observational period, although, again the trend is less than the variability. 
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Seasonality
A seasonal cycle was also derived, using a least squares analysis to fit a sinusoidal cycle 
with a period of 365 days. The results are presented in Tables A1.5-A1.8. 
 
There is no strong evidence for a seasonal cycle in the upper layers. For sites B and C, the 
results of the seasonal cycle analysis are significantly different to those calculated from the 
interim dataset. In the upper layers at D and at site E, the seasonal coefficients are more 
consistent with those of the interim analysis. However, it is likely that any seasonal cycle is 
masked by the scale of the mesoscale variability and possibly biased by the seasonal 
pattern of data loss in the near surface layers (FRS Report 01/05). 
 
There does appear to be a coherent pattern of seasonality in the lower layers at site D. 
These results are more significant than those at any other site and are consistent between 
the two sets of analysis. Below 600m, a seasonal cycle with an amplitude of 5cms-1 explains 
5% of the variability in current speed. The seasonal cycle at this depth reaches a maximum 
in September. This is probably related to the seasonal variability of the depth of the 
permanent thermocline, with stronger currents occurring at these depths during periods 
when the interface is also deeper. 

Summary
Dataset III represents the most complete and coherent collation of ADCP data obtained in 
the Faroe-Shetland Channel that is available (at this time in 2006) to the oceanographic and 
modelling community. It contains individual, hourly means of fitted along- and 
across-channel current speed, interpolated onto a fixed grid, both in time (centred hourly) 
and space (25m bins). The data set is a compilation of data obtained both by the research 
and offshore oil and gas sectors. 
 
The mean along-channel speeds averaged over the entire record (1994-2005) confirm the 
picture of a barotropic slope current at the Scottish shelf edge, with reverse flows below the 
slope current offshore, and reversed flow at the surface towards the Faroese side of the 
Channel. The high degree of variability means that trends and seasonality are statistically 
insignificant using the current data set. This is most likely due to the meso-scale variability 
present in the FSC (Hughes et al, 2005), coupled with the insufficient mooring resolution to 
observe this variability correctly.  
 

3.3 Secondary ADCP Data Processing: Cross Channel and Temporal Interpolation 
 
As shown in Figure 3.1, the hourly mean filtered dataset at each site has gaps where data 
were unavailable due to instrument servicing or data loss. In order to calculate fluxes, it was 
desirable to produce a regular timeseries of daily mean values with gaps filled wherever 
possible. In the interim report, gaps in time were filled using a method for correlating data 
across the channel. On further investigation it was found that the interpolation method 
initially chosen may have introduced bias into some of the interpolated data and, therefore, 
an improved method was investigated. However, the improved method retained the basic 
concept of the original method, and data were interpolated in the across channel direction 
from the irregularly spaced measured sites (A-E) onto a 20 station, grid with a regular 10km 
interval, effectively creating pseudo-ADCP records between the original moorings. 
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Due to the nature of the dataset, and the high mesoscale variability in this region of the 
Faroe-Shetland Channel, any interpolation method may bias the resulting data and therefore 
the results. To try and avoid bias, and to assess the sensitivity of the flux calculations to 
different methods, two different interpolation models (‘complex’ and ‘simple’) were chosen, 
each with three permutations for filling temporal gaps, giving 6 sets of final results for 
comparison. In the simple model the data were interpolated along depth surfaces and in the 
complex model the data were interpolated along isopycnal surfaces. 
 

Complex Interpolation Model (A) 
In the complex model, data were interpolated in the cross-channel direction from 5 
measured gridpoints onto a regular 10km spaced grid by interpolating along isopycnal 
surfaces. We know that Atlantic Water flows through the FSC as a slope current, driven by 
the joint effects of the bathymetry and the along channel density gradient (Huthnance, 1984). 
In the along channel direction therefore, the currents flow along isopycnal surfaces. 
 
However, we also know that in the channel the poleward flowing slope current is separated 
from deeper waters by a strong pycnocline. In the complex model we assume that the 
pycnocline marks the boundary where changes in current occur, and that by interpolating in 
the across-channel direction along isopycnal surfaces we avoid merging current data across 
this pycnocline. 
 

Simple Interpolation Model (B) 
In the simple model, data were interpolated in the cross channel direction from measured 
gridpoints onto a regular 10km spaced grid by interpolating along equal depth surfaces.  
 

Temporal Gap Filling 
During the measurement period there are occasions when no data were available from one 
or more of the ADCP’s. Current speeds at site A were low and not strongly correlated with 
the other ADCP’s, therefore, although these data are included where they are available they 
are not used when determining thresholds for interpolation. At any one time, the confidence 
we have in the resulting interpolated data increases with the number of original datsets 
available to interpolate between. Three separate datsets were produced for each 
interpolation model, each setting a different threshold for the number of ADCP’s included in 
the dataset. Dataset 1, allows interpolation if there are 2 or more ADCP’s available and 
therefore produces the longest timeseries, although we have least confidence in these data. 
Dataset 3 only allows interpolation when all 4 ADCP’s are present and therefore we have 
most confidence in these data but the timeseries is of limited length. Figure 3.4a-c illustrates 
graphically how the datasets are interpolated in each of these 3 methods. Table 3.3 shows 
the how the six different sets of results derive from the derived from 2 models and 3 
permutations of temporal threshold. 

Daily Mean Analysis 
Daily mean values were calculated as the average of 24 discrete hourly mean values, 
between 00 to 23 hours. Daily means were calculated from the fully interpolated dataset to 
create the final daily mean dataset (Dataset V).  
 
The summary datasets from this analysis have been included on a CD-ROM that 
accompanies this report. Table 3.4 describes the ADCP datasets included on that CD-ROM. 
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Forecast for the Transocean Rather Report 1

Chevron

Lat: Lon: Time:

6:00 Fair SSW 22 28 26 32 SSW 1.7 W 3.0 9 3.4 5.9 5-10
9:00 Fair SSW 24 30 28 35 SSW 2.0 W 3.0 9 3.6 6.2 5-10
12:00 Fair SSW 28 35 33 41 SSW 2.6 W 3.0 9 4.0 7.1 5-10
15:00 Fair SSW 28 35 33 41 SSW 2.6 W 3.0 9 4.0 7.1 5-10
18:00 Fair SW 28 35 33 41 SW 2.6 WSW 3.0 9 4.0 7.1 5-10
21:00 Fair SW 24 30 28 35 SW 2.0 WSW 3.2 9 3.8 6.5 5-10

0:00 Light rain/drizzle SW 22 28 26 32 SW 1.7 WSW 3.2 10 3.6 6.2 1-3
3:00 Light rain/drizzle SSW 20 25 23 29 SSW 1.4 WSW 3.2 10 3.5 5.8 1-3
6:00 Fair SSW 22 28 26 32 SSW 1.7 WSW 3.0 10 3.4 5.9 5-10
9:00 Fair SSW 23 29 27 34 SSW 1.9 WSW 3.0 10 3.6 6.1 5-10
12:00 Fair SSW 22 28 26 32 SSW 1.7 WSW 3.0 10 3.4 5.9 5-10
15:00 Fair SSW 20 25 23 29 SSW 1.4 WSW 3.0 10 3.3 5.6 5-10
18:00 Fair S 18 23 21 26 S 1.2 WSW 2.8 10 3.0 5.1 5-10
21:00 Fair S 18 23 21 26 S 1.2 WSW 3.0 10 3.2 5.4 5-10

0:00 Fair S 18 23 21 26 S 1.2 WSW 2.8 11 3.0 5.1 5-10
3:00 Fair S 18 23 21 26 S 1.2 WSW 2.8 11 3.0 5.1 5-10
6:00 Fair SSW 20 25 23 29 SSW 1.4 WSW 2.8 11 3.1 5.3 5-10
12:00 Fair SSW 20 25 23 29 SSW 1.4 WSW 2.8 11 3.1 5.3 5-10
18:00 Fair SW 16 20 19 23 SW 1.0 WSW 2.8 11 3.0 4.9 5-10

0:00 Fair SSW 16 20 19 23 SSW 1.0 WSW 2.8 11 3.0 4.9 5-10
6:00 Fair SSW 18 23 21 26 SSW 1.2 WSW 2.6 11 2.9 4.8 5-10
12:00 Fair SSW 22 28 26 32 SSW 1.7 WSW 2.2 10 2.8 4.9 5-10
18:00 Sctd Showers SW 20 25 23 29 SW 1.4 WSW 2.0 10 2.4 4.3 2-7

0:00 Sctd Showers WSW 14 18 16 20 WSW 0.9 WSW 2.0 10 2.2 3.7 2-7
6:00 Sctd Showers WSW 18 23 21 26 WSW 1.2 WSW 1.8 10 2.2 3.7 2-7
12:00 Sctd Showers WSW 20 25 23 29 WSW 1.4 WSW 1.8 10 2.3 4.0 2-7
18:00 Sctd Showers W 22 28 26 32 W 1.7 WSW 2.0 10 2.6 4.7 2-7

0:00 Sctd Showers W 18 23 21 26 W 1.2 W 2.2 9 2.5 4.3 2-7
6:00 Sctd Showers WNW 16 20 19 23 WNW 1.0 W 2.0 9 2.2 3.8 2-7
12:00 Sctd Showers NNE 18 23 21 26 NNE 1.2 W 2.0 9 2.3 4.0 2-7

0:00 Sctd Showers NNE 14 18 16 20 NNE 0.9 CONF 2.2 9 2.4 4.0 2-7
12:00 Sctd Showers NNE 14 18 16 20 NNR 0.9 CONF 2.2 9 2.4 4.0 2-7

Fri, Apr 13, 2007

Thu, Apr 12, 2007

Confidence Confidence is MODERATE to HIGH until Saturday due to persisting ridge of high pressure over the North Sea and British Isles 
then MODERATE due to uncertainty in track / intensity of low pressure forecast over Iceland.

Time
(UTC)

Weather Vis.
(km)

Speed
(kts)

Dir 10m
Dir Hgt

(m)

Wind Waves
Speed
(kts)

Gusts
(kts)

Gusts
(kts)

Dir

Jolene Hrinda

Max
Hgt
(m)

Sig Hgt 
(m)

Wintry showers: sleet, snow and/or hail
Forecaster

There were no significant changes.

High pressure will remain over the North Sea through Sunday which will force low pressure systems to 
move west and north of your location.  A cold front may push through on Monday, followed by a 
decrease in conditions.  Moderate to rough seas will persist.

48hr Lightning Risk: Nil.
Sea Surface Temperature: 8° C
CONF = Swells from more than one direction

Synopsis Summary of Forecast Conditions
Max Sig Wave(Hs): 4.0m on 12-Apr at 12:00 UTC
Max 10m Wind: 28kts on 12-Apr at 12:00 UTC
48hr Fog Risk (= visibility < 0.5NM): Low

Valid for Rosebank Field (61° 01'N 003° 48'W)

Current Location: 61° 01'  N 003° 48'  W

8 to 10 Day Synopsis

Winds Waves
Swells50m

Low pressure moving near Iceland on Thursday should move near your location on Friday.  Strong to near gale force winds are expected in the wake of this low 
for Saturday. 10m winds: N-NW moderate to fresh Thursday, incr'g NW-N strong Friday, and N-NE near gale force Saturday.

Issued: 12-Apr-2007 03:46UTC

Hgt
(m)

Per.
(s)

Forecast for the Transocean Rather

Criteria Levels None Set Over Criteria Level Within 20% of Level

Wed, Apr 18, 2007

Sat, Apr 14, 2007

Sun, Apr 15, 2007

Mon, Apr 16, 2007

Tue, Apr 17, 2007
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Chevron

Lat: Lon: Time:

18:00 Fair SSW 28 35 33 41 SSW 2.6 WSW 2.8 9 3.8 6.9 5-10
21:00 Fair SW 26 33 31 38 SW 2.3 WSW 3.3 9 4.0 7.0 5-10

0:00 Fair SW 20 25 23 29 SW 1.4 WSW 3.6 10 3.9 6.4 5-10
3:00 Light rain/drizzle SSW 16 20 19 23 SSW 1.0 WSW 3.4 10 3.5 5.8 1-3
6:00 Light rain/drizzle SSW 16 20 19 23 SSW 1.0 WSW 3.0 11 3.2 5.2 1-3
9:00 Fair S 18 23 21 26 S 1.2 WSW 2.6 11 2.9 4.8 5-10
12:00 Fair S 16 20 19 23 S 1.2 WSW 2.6 11 2.9 4.8 5-10
15:00 Fair SSE 18 23 21 26 SSE 1.2 WSW 2.6 11 2.9 4.8 5-10
18:00 Fair SSE 18 23 21 26 SSE 1.2 WSW 2.8 11 3.0 5.1 5-10
21:00 Fair S 18 23 21 26 S 1.2 WSW 2.8 11 3.0 5.1 5-10

0:00 Fair S 18 23 21 26 S 1.2 WSW 2.8 11 3.0 5.1 5-10
3:00 Fair S 18 23 21 26 S 1.2 WSW 2.8 11 3.0 5.1 5-10
6:00 Fair S 22 28 26 32 S 1.7 WSW 2.7 11 3.2 5.5 5-10
9:00 Fair SW 22 28 26 32 SW 1.7 WSW 2.7 11 3.2 5.5 5-10
12:00 Fair SW 20 25 23 29 SW 1.4 WSW 2.9 11 3.2 5.4 5-10
15:00 Fair SW 16 20 19 23 SW 1.0 WSW 3.0 11 3.2 5.2 5-10
18:00 Fair SW 12 15 14 17 SW 0.7 WSW 3.0 11 3.1 5.0 5-10

0:00 Fair S 12 15 14 17 S 0.7 WSW 2.8 11 2.9 4.7 5-10
6:00 Fair SSE 18 23 21 26 SSE 1.2 WSW 2.6 11 2.9 4.8 5-10
12:00 Fair SSW 22 28 26 32 SSW 1.7 WSW 2.2 10 2.8 4.9 5-10
18:00 Light rain/drizzle SW 22 28 26 32 SW 1.7 WSW 2.2 10 2.8 4.9 1-3

0:00 Light rain/drizzle WSW 16 20 19 23 WSW 1.0 WSW 2.4 10 2.6 4.3 1-3
6:00 Fair WSW 16 20 19 23 WSW 1.0 WSW 2.2 10 2.4 4.0 5-10
12:00 Fair WSW 20 25 23 29 WSW 1.4 WSW 2.0 9 2.4 4.3 5-10
18:00 Fair WSW 18 23 21 26 WSW 1.2 WSW 2.4 9 2.7 4.5 5-10

0:00 Fair WSW 20 25 23 29 WSW 1.4 W 2.4 9 2.8 4.8 5-10
6:00 Fair W 18 23 21 26 W 1.2 W 2.4 9 2.7 4.5 5-10
12:00 Sctd Showers WSW 18 23 21 26 WSW 1.2 W 2.4 9 2.7 4.5 2-7
18:00 Sctd Showers WSW 18 23 21 26 WSW 1.2 W 2.4 9 2.7 4.5 2-7

0:00 Sctd Showers WSW 20 25 23 29 WSW 1.4 CONF 2.4 9 2.8 4.8 2-7
12:00 Fair WNW 12 15 14 17 WNW 0.7 CONF 2.6 9 2.7 4.4 5-10

Tue, Apr 17, 2007

Wed, Apr 18, 2007

Fri, Apr 13, 2007

Sat, Apr 14, 2007

Sun, Apr 15, 2007

Mon, Apr 16, 2007

Criteria Levels None Set Over Criteria Level Within 20% of Level

Issued: 12-Apr-2007 11:48UTC

Hgt
(m)

Per.
(s)

Forecast for the Transocean Rather

8 to 10 Day Synopsis

Winds Waves
Swells50m

Low pressure will remain over Iceland on Thursday and high pressure will build east to the west of Scotland. Low pressure will deepen east into the Norwegian 
Sea on Friday with a ridge of high pressure returning across your location on Saturday. 10m winds: NNW fresh on Thursday, backing WNW strong to Near Gale 
force on Friday and W moderate to fresh on Saturday. 

Valid for Rosebank Field (61° 01'N 003° 48'W)

Current Location: 61° 01'  N 003° 48'  W

48hr Lightning Risk: Nil.
Sea Surface Temperature: 8° C
CONF = Swells from more than one direction

Synopsis Summary of Forecast Conditions
Max Sig Wave(Hs): 4.0m on 12-Apr at 21:00 UTC
Max 10m Wind: 28kts on 12-Apr at 18:00 UTC
48hr Fog Risk (= visibility < 0.5NM): Low

Dir

Natalie Eaton

Max
Hgt
(m)

Sig Hgt 
(m)

Wintry showers: sleet, snow and/or hail
Forecaster

Seas were increased on Tuesday and Wednesday.

High pressure will remain centred over the Baltic Sea today and tonight and a ridge of high pressure 
will continue to extend westwards into the North Sea and British Isles during the next few days and into 
the weekend / early next week. During this time low pressure will continue to be centred over Iceland 
with a trough extending southeastwards towards the Shetland Isles. 

10m
Dir Hgt

(m)

Wind Waves
Speed
(kts)

Gusts
(kts)

Gusts
(kts)

Thu, Apr 12, 2007

Confidence Confidence is MODERATE to HIGH until Saturday due to persisting ridge of high pressure over the North Sea and British Isles 
then MODERATE due to uncertainty in track / intensity of low pressure forecast over Iceland.

Time
(UTC)

Weather Vis.
(km)

Speed
(kts)

Dir

Forecast for the Transocean Rather Report 2
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5-Day Wave Graph
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Amsterdam Seaplanning
Tel: +31 (0) 35 6039001
Fax: +31 (0) 35 6039009
E-mail: marine@wni.com

  7-Day Forecast: Chevron - Transocean Rather
Issued At:   Thu Apr 12 05:05 GMT

Forecaster:   J.P. Lindeboom

Confidence:   High

Warnings:   Gusts up to 50 kts.

 Forecast Summary
Risk of Lightning (first 24hrs):  Nil

Risk of Fog (first 24hrs):  Nil

Sea Surface Temperature:  9 °C

Max Wave Height:  6.4 m (At Fri Apr 13 00:00)

Max Mean Wind Speed at 50m:  38 kts (At Thu Apr 12 15:00)

 Synoptic Discussion
High building over the North Sea and Denmark, moving towards the Baltic Sea and Poland on
Friday. Low pressure areas moving northeast over Iceland, associated weak fronts passing the
forecast area at times. Last low is expected to pass Iceland Sunday evening. Between this low and
a developing high near South Greenland cold and unstable air will reach the area from Monday on.

Date Wind

Dir 10m

mean
(kts)

50m

mean
(kts)

gust
(kts)

Wave

Sig
Ht
(m)

Max
Ht
(m)

Sea

Dir Ht
(m)

Per
(sec)

Swell

Dir Ht
(m)

Per
(sec)

Weather Vis.
(m)

Temp
(°C)

Cloud
Base
(ft)

Thu Apr 12 06:00 SW 23 34 43 3.4 5.8 SW 2.4 6 W 2.4 10 Cloudy 10000 9 6000

Thu Apr 12 09:00 SW 25 37 47 3.5 5.9 SW 2.5 6 W 2.4 10 Cloudy 10000 9 6000

Thu Apr 12 12:00 SW 25 38 48 3.5 6.0 SW 2.5 6 W 2.5 10 Cloudy 10000 9 6000

Thu Apr 12 15:00 SW 25 38 49 3.6 6.1 SW 2.5 6 W 2.6 11 Cloudy 10000 9 4800

Thu Apr 12 18:00 SW 25 37 47 3.7 6.3 SW 2.4 6 W 2.8 11 Cloudy 10000 9 4600

Thu Apr 12 21:00 SW 23 35 44 3.7 6.3 SW 2.2 6 W 3.0 11 Cloudy 10000 9 4100

Fri Apr 13 00:00 SW 20 30 38 3.7 6.4 SW 2.1 5 W 3.1 10 Fair 10000 9 3200

Fri Apr 13 03:00 SW 18 27 34 3.6 6.2 SW 1.9 5 W 3.1 10 Fair 10000 9 4000

Fri Apr 13 06:00 SW 16 25 31 3.4 5.8 SW 1.8 5 W 2.9 10 Cloudy 10000 9 6000

Fri Apr 13 09:00 S 16 24 30 3.2 5.4 S 1.7 5 SW 2.7 11 Fair 10000 9 6000

Fri Apr 13 12:00 S 16 24 30 2.9 5.0 S 1.7 5 W 2.4 11 Fair 10000 9 6000

Fri Apr 13 15:00 S 16 24 31 2.9 4.9 S 1.7 5 W 2.3 11 Cloudy 10000 9 6000

Fri Apr 13 18:00 S 16 25 32 2.9 4.9 S 1.7 5 W 2.3 11 Cloudy 10000 9 6000

Fri Apr 13 21:00 S 17 26 33 2.8 4.8 S 1.8 5 W 2.2 10 Rainshower 7800 9 5800

Sat Apr 14 00:00 S 18 27 34 2.8 4.8 S 1.8 5 W 2.2 10 Rainshower 7000 9 6000

Sat Apr 14 03:00 S 18 27 34 2.8 4.7 S 1.8 5 SW 2.1 10 Cloudy 10000 9 5600

Sat Apr 14 06:00 S 18 27 35 2.8 4.8 S 1.8 5 SW 2.2 10 Rainshower 6700 9 4100

Sat Apr 14 09:00 SW 18 27 34 2.8 4.7 SW 1.7 5 SW 2.2 11 Cloudy 4600 9 3300

Sat Apr 14 12:00 SW 17 25 32 2.8 4.8 SW 1.6 5 SW 2.3 11 Cloudy 3800 9 3100

Sat Apr 14 15:00 SW 15 23 30 2.8 4.8 SW 1.5 5 SW 2.4 11 Cloudy 3700 9 2800

Sat Apr 14 18:00 S 14 21 27 2.9 4.9 S 1.4 4 SW 2.5 10 Rainshower 4900 9 2900

Sat Apr 14 21:00 S 13 20 26 2.7 4.6 S 1.3 4 SW 2.4 10 Cloudy 5500 9 3200

Sun Apr 15 00:00 SE 13 20 25 2.7 4.6 SE 1.3 4 SW 2.4 10 Overcast 6300 9 3300

Sun Apr 15 03:00 SE 13 20 25 2.6 4.5 SE 1.3 4 SW 2.3 10 Overcast 4700 9 3100

Sun Apr 15 06:00 SE 14 21 27 2.6 4.3 SE 1.3 4 SW 2.2 10 Rain 4100 9 2900

Sun Apr 15 12:00 S 14 22 28 2.4 4.1 S 1.2 4 SW 2.1 10 Rainshower 3400 9 2200

Sun Apr 15 18:00 S 13 20 26 2.4 4.1 S 1.2 4 SW 2.1 10 Cloudy 5300 9 3800

Mon Apr 16 00:00 SW 13 19 24 2.3 4.0 SW 1.2 4 SW 2.0 9 Cloudy 8100 9 6000

Mon Apr 16 06:00 SW 15 22 28 2.4 4.1 SW 1.3 4 SW 2.0 9 Cloudy 9900 9 6000

Mon Apr 16 12:00 SW 18 27 34 2.4 4.2 SW 1.4 5 SW 2.0 9 Cloudy 9900 9 6000

Mon Apr 16 18:00 W 19 29 37 2.5 4.3 W 1.5 5 W 2.0 9 Overcast 10000 8 6000

Tue Apr 17 00:00 W 18 27 35 2.6 4.5 W 1.6 5 W 2.1 9 Overcast 9900 8 6000

Tue Apr 17 06:00 NW 17 25 32 2.6 4.5 NW 1.6 5 W 2.1 9 Rain 9700 7 4500

Tue Apr 17 12:00 NW 17 26 33 2.8 4.7 NW 1.7 5 NW 2.2 9 Rain 4300 7 2800

Tue Apr 17 18:00 N 19 29 37 2.8 4.8 N 1.8 5 NW 2.2 9 Rain 2600 7 2400

Wed Apr 18 00:00 S 20 30 39 2.8 4.8 S 1.8 5 NW 2.2 8 Overcast 2400 7 1700

Wed Apr 18 06:00 NE 20 30 38 2.8 4.7 NE 1.8 5 NW 2.1 8 Drizzle 3000 6 1600

Wed Apr 18 12:00 NE 20 30 38 2.5 4.3 NE 1.7 5 NW 1.9 8 Overcast 3300 6 1700

Wed Apr 18 18:00 E 19 28 36 2.5 4.3 E 1.8 5 NW 1.8 8 Rain 3600 6 1800

Thu Apr 19 00:00 E 18 27 34 2.5 4.2 E 1.9 5 NW 1.6 8 Cloudy 4100 6 2100

Thu Apr 19 06:00 SE 18 27 34 2.5 4.3 SE 2.0 5 NW 1.5 8 Cloudy 3200 6 6000

This communication contains information, which is confidential and may also be privileged.It is for the exclusive use of the intended recipient(s). If you are not the intended recipient(s) please note that any form
of distribution, copying or use of this communication or the information in it is strictly prohibited and may be unlawful.If you have received this communication in error, please return it to the sender.
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Amsterdam Seaplanning
Tel: +31 (0) 35 6039001
Fax: +31 (0) 35 6039009
E-mail: marine@wni.com

  7-Day Forecast: Chevron - Transocean Rather
Issued At:   Thu Apr 12 16:07 GMT

Forecaster:   M. van der Putte

Confidence:   High

Warnings:   Low risk of fog.

 Forecast Summary
Risk of Lightning (first 24hrs):  Nil

Risk of Fog (first 24hrs):  Low (10-40 percent)

Sea Surface Temperature:  9 °C

Max Wave Height:  6.1 m (At Fri Apr 13 00:00)

Max Mean Wind Speed at 50m:  37 kts (At Thu Apr 12 18:00)

 Synoptic Discussion
High building over the North Sea and Denmark, moving towards the Baltic Sea on Friday, staying
stationary until Monday. Low pressure areas moving over Iceland, associated fronts passing the
forecast area at times. South of these lows a ridge is developing and after passage of a cold front
more unstable air will reach the area from Monday on. However, this front will stay just south of the
location and influence the weather at times.

Date Wind

Dir 10m

mean
(kts)

50m

mean
(kts)

gust
(kts)

Wave

Sig
Ht
(m)

Max
Ht
(m)

Sea

Dir Ht
(m)

Per
(sec)

Swell

Dir Ht
(m)

Per
(sec)

Weather Vis.
(m)

Temp
(°C)

Cloud
Base
(ft)

Thu Apr 12 18:00 SW 25 37 47 3.4 5.8 SW 2.7 6 W 2.1 10 Cloudy 7200 9 4700

Thu Apr 12 21:00 SW 23 34 44 3.5 6.0 SW 2.4 6 W 2.6 10 Overcast 6100 9 3300

Fri Apr 13 00:00 SW 20 30 38 3.6 6.1 SW 1.8 5 W 3.1 10 Drizzle 3600 9 1300

Fri Apr 13 03:00 SW 17 25 32 3.4 5.8 SW 1.2 5 W 3.2 10 Drizzle 3100 9 700

Fri Apr 13 06:00 SW 15 22 28 3.1 5.3 SW 0.9 4 W 3.0 10 Overcast 3500 8 1300

Fri Apr 13 09:00 S 15 23 30 2.9 5.0 S 0.9 5 W 2.8 10 Cloudy 4000 9 1900

Fri Apr 13 12:00 S 16 25 32 2.8 4.7 S 1.0 5 W 2.6 10 Mist 3600 9 600

Fri Apr 13 15:00 S 16 24 30 2.8 4.7 S 1.0 5 W 2.6 11 Mist 3000 9 700

Fri Apr 13 18:00 S 16 24 30 2.8 4.7 S 1.0 5 W 2.6 11 Mist 3100 8 800

Fri Apr 13 21:00 S 17 26 34 2.8 4.8 S 1.3 5 W 2.5 11 Mist 3100 8 1000

Sat Apr 14 00:00 S 19 28 36 2.8 4.8 S 1.5 5 W 2.4 10 Mist 3600 8 1200

Sat Apr 14 03:00 S 17 26 34 2.8 4.7 S 1.4 5 W 2.4 10 Mist 4000 8 1400

Sat Apr 14 06:00 S 16 24 31 2.6 4.4 S 1.2 5 W 2.3 10 Cloudy 4900 8 3200

Sat Apr 14 09:00 S 18 27 34 2.5 4.3 S 1.4 5 W 2.1 10 Cloudy 5000 9 3300

Sat Apr 14 12:00 SW 19 28 36 2.6 4.4 SW 1.5 5 SW 2.1 10 Cloudy 4400 10 3100

Sat Apr 14 15:00 SW 16 25 31 2.6 4.5 SW 1.1 5 SW 2.4 10 Cloudy 4700 10 2800

Sat Apr 14 18:00 SW 13 19 24 2.9 4.9 SW 0.6 4 SW 2.8 10 Cloudy 4700 9 2900

Sat Apr 14 21:00 SW 10 15 19 2.9 5.0 SW 0.3 3 SW 2.9 11 Cloudy 5400 9 3200

Sun Apr 15 00:00 S 10 15 19 2.8 4.8 S 0.2 3 SW 2.8 11 Cloudy 5200 9 3300

Sun Apr 15 03:00 S 12 19 24 2.7 4.6 S 0.4 4 SW 2.7 11 Cloudy 4900 9 2600

Sun Apr 15 06:00 S 15 23 29 2.6 4.5 S 0.8 4 SW 2.5 11 Mist 3900 9 1900

Sun Apr 15 09:00 S 17 26 33 2.7 4.6 S 1.2 5 SW 2.4 11 Mist 2200 9 600

Sun Apr 15 12:00 S 18 27 35 2.6 4.4 S 1.4 5 SW 2.2 11 Overcast 3000 9 900

Sun Apr 15 15:00 SW 18 28 35 2.6 4.4 SW 1.5 5 SW 2.1 10 Overcast 5100 9 1300

Sun Apr 15 18:00 SW 18 27 34 2.4 4.2 SW 1.4 5 SW 2.0 10 Drizzle 4600 9 1000

Mon Apr 16 00:00 S 14 22 28 2.3 4.0 S 0.8 4 SW 2.2 9 Cloudy 4800 8 1100

Mon Apr 16 06:00 SW 15 23 30 2.4 4.0 SW 0.9 5 SW 2.2 9 Overcast 9900 8 2000

Mon Apr 16 12:00 W 19 28 36 2.3 4.0 W 1.2 5 SW 2.0 9 Overcast 9900 8 6000

Mon Apr 16 18:00 W 18 27 34 2.3 3.9 W 1.4 5 SW 1.8 9 Cloudy 9900 7 6000

Tue Apr 17 00:00 W 18 27 35 2.3 3.9 W 1.5 5 W 1.7 9 Overcast 9900 6 2400

Tue Apr 17 06:00 W 17 26 34 2.4 4.0 W 1.4 5 W 1.9 9 Drizzle 8800 6 1500

Tue Apr 17 12:00 W 20 30 38 2.3 4.0 W 1.7 5 W 1.6 9 Drizzle 7900 6 1100

Tue Apr 17 18:00 W 21 31 39 2.6 4.4 W 2.0 6 W 1.6 9 Overcast 9400 6 1400

Wed Apr 18 00:00 W 20 30 38 2.5 4.3 W 1.9 5 W 1.7 9 Overcast 9900 6 1700

Wed Apr 18 06:00 W 19 29 37 2.4 4.1 W 1.7 5 W 1.7 9 Drizzle 7600 8 1000

Wed Apr 18 12:00 W 16 24 31 2.2 3.7 W 1.1 5 W 1.9 9 Rain 7100 7 900

Wed Apr 18 18:00 N 16 24 31 2.1 3.7 N 1.0 5 W 1.9 9 Rain 7600 7 900

Thu Apr 19 00:00 N 19 28 36 2.4 4.1 N 1.7 5 NW 1.7 10 Rain 8100 5 1100

Thu Apr 19 06:00 NW 19 29 37 2.3 4.0 NW 1.7 5 NW 1.6 10 Rain 8200 4 1000

Thu Apr 19 12:00 W 19 29 37 2.3 3.9 W 1.8 5 NW 1.4 10 Drizzle 9900 5 1400

Thu Apr 19 18:00 SW 20 30 38 2.2 3.8 SW 1.8 5 NW 1.3 9 Rainshower 9900 6 1400

This communication contains information, which is confidential and may also be privileged.It is for the exclusive use of the intended recipient(s). If you are not the intended recipient(s) please note that any form
of distribution, copying or use of this communication or the information in it is strictly prohibited and may be unlawful.If you have received this communication in error, please return it to the sender.
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1 Bourbon Dolphin -forliset  

1.1 Mandat og formål  

Kommisjonen ønsker en gjennomgang av de britiske reglene som gjaldt for fartøyet, 

operatør og riggen/lisensinnehaver under ankerhåndteringsoperasjonen der Bourbon 

Dolphin deltok som ett av flere fartøy ved flyttingen av riggen Transocean Rather 12. april 

2007, en operasjon som resulterte i at Bourbon Dolphin gikk rundt og senere sank.  

Vurderingen skal omfatte en omtale av hvilke regler som kommer til anvendelse. Videre 

skal det redegjøres for i hvilken grad aktørene var bundet av disse reglene. Betenkningen 

er saklig begrenset til det britiske regelverket og tidsmessig begrenset til å omhandle de 

regler som kom til anvendelse før og under ankerhåndteringsoperasjonen.  Herunder 

ønskes det en vurdering av i hvilken grad retningslinjer og lignende kan ansees bindende 

for aktørene.  

Regelverk i forhold til fartøyet, samt konstruksjon og herunder stabilitet, skal ikke 

behandles og heller ikke beredskap og gjennomføring av redningsoperasjon etter at 

Bourbon Dolphin forliste.  

Til sist er det et ønske om en kort redegjørelse for hva som evt. kan gjøres for å unngå 

tilsvarende hendelser i fremtiden.  

Betenkningen skal ligge innenfor de rammene som undersøkelseskommisjonen for 

Bourbon Dolphin –forliset har fått gjennom sitt mandat. 

Professor dr. juris Knut Kaasen har gjennomgått betenkningen.   

Kommisjonen har rett til å legge betenkningen ved den endelige rapporten og for øvrig 

vise til den i sin egen rapport. Forfatteren har rett til selv å publisere hele eller deler av 

betenkningen.  

1.2 Materiale og bakgrunnsopplysninger  

Til grunn for utredningen har det vært ett møte med hele kommisjonen 8. august 2007,  

Videre har jeg vært til stede under kommisjonens høring 7. august 2007. Kommisjonen 

formidlet kontakt med Mr. Rognvald Thomson i Health and Safety Executive i 

Storbritannia, som tilsvarer Petroleumstilsynet i Norge og det har vært telefonisk kontakt 

9. oktober, 19. oktober og 4. desember, samt et møte i Aberdeen 22. november og på 

Gardermoen flyplass 6. desember 2007.  

Følgende materiale er blitt oversendt fra kommisjonen:  

• Undersøkelseskommisjonens mandat  

• ISM Code and Revised Guidelines on Implementation of the ISM Code by 

Administrations 2002 Edition  
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• OLF/NRs retningslinjer for sikker ankerhåndtering og sleping (Nr 061-A)  

• Retningslinjer for sikker styring av offshore service- og 

ankerhåndteringsoperasjoner eller som de benevnes på engelsk; Guidelines for the 

safe management of offshore supply and anchor handling operations (NW 

European Area -NWEA).  

• The Health and Safety at Work ect Act 1974  

• The Health and Safety at Work Act 1974 (Application outside Great Britain) Order 

2001  

• The Management of Health and Safety at Work Regulations 1999  

o Approved code of practice and guidance L21  

• The Offshore Installations (safety case) Regulations 2005  

o A Guide to the Offshore Installations (safety case) Regulations 2005 L30  

• The Offshore Installations (Prevention of Fire and Explosion, and Emergency 

Response) Regulations 1995  

o Approved code of practice and guidance L65  

• The Offshore Installations and Pipelines works (management and administration) 

Regulations 1995  

o A Guide to the Offshore Installations and Pipelines works (management 

and administration) Regulations 1995 L70  

I tillegg er følgende kilder/regelverk vurdert eller benyttet:  

• The offshore safety act 1992  

• Lov 9. juni 1903 nr. 7 om Statskontrol med Skibes Sjødyktighed m.v.  

• Knut Kaasen: Sikkerhetsregulering i petroleumsvirksomheten, Sjørettsforndet, Oslo 

1984, og særlig § 7 «Utkast til petroleumslov» og § 50 «Oversikt over Britisk 

sikkerhetsregulering og -kontroll».  

• Terence Daintith, Geoffrey Willoughby & Adrian Hill: United Kingdom Oil and 

Gas Law  

• Michael Ford and Jonathan Clarke: Redgrave's Health and Safety, 5th edition, 

published by LexisNexis/Butterworths ISBN 978-1-4057-1890-5  

• John Ridley & John Channing: Safety at work, 6th edition, published by Elsevier 

ISBN 978-0-7506-5493-7 

Det er en rekke opplysninger som ligger med link fra the Health and Safety Commission 

sin nettportal som er benyttet, og herunder The health and safety system in Great Britain 

og Five steps to risk assessment. Siden regelverket er svært omfattende har det i en viss 

utstrekning vært nødvendig å bygge på opplysninger fra HSE i arbeidet med å finne 

relevant regelverk og rettsavgjørelser. Vurderingene av materialet er imidlertid gjort på 

selvstendig grunnlag.  
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Noen foreløpige konklusjoner fra arbeidet ble presentert for 

undersøkelseskommisjonens leder og sekretær fredag 26. oktober.  

Informasjon om de faktiske forholdene rundt havariet er innhentet fra 

undersøkelseskommisjonen.  

1.3 Innledende kommentar og begrepsavklaring  

Det presiseres at betenkningen her er generelle juridiske betraktninger slik at det ikke kan 

trekkes slutninger om det faktiske hendelsesforløpet ut fra betenkningen. De faktiske 

forhold begrenser imidlertid hva som tas opp til drøftelse her, slik at spørsmål som ikke er 

til hjelp for å avklare de juridiske sidene ved Bourbon Dolphin -havariet ikke vil bli 

behandlet.  

I betenkningen benyttes begrepet «regelverk» som en fellesbetegnelse på lover, 

forskrifter og retningslinjer, uavhengig av om de regnes som juridisk bindende. Der det er 

viktig å skille mellom de ulike typene regelverk, fremkommer det hva slags regelverk det 

er snakk om.  

Det vil bli benyttet forkortelser for to offentlige britiske organ; The Health and Safety 

Commission (HSC) som er et ikke-departementalt organ som er underlagt Department of 

Work and Pensions og som arbeider med helse- og sikkerhetslovgivningen.  

Under The Health and Safety Commission (HSC) ligger The Healt and Safety Executive 

(HSE), som kan sammenlignes med vårt eget petroleumstilsyn (Ptil), men HSE forvalter 

alt helse- og sikkerhetsregelverk i Storbritannia og ikke bare det som omhandler 

petroleumsvirksomheten.  

Bestemmelser om HSC og HSE er å finne i The Health and Safety at Work etc. Act 

1974 § 10 flg.  

1.4 Kort om fakta rundt ulykken - som ramme for 
betenkningen  

Bourbon Dolphin var et norsk-registrert ankerhåndteringsfartøy som var engasjert av 

Team Marine på vegne av Chevron. Fartøyet gikk rundt og sank 12. april 2007 i britisk 

økonomisk sone i forbindelse med flytting av riggen Transocean Rather (registrert i 

Panama). Bourbon Dolphin var i ferd med å sette ut det åttende og siste ankeret til riggen 

da båten gikk rundt. Operasjonen involverte flere andre fartøy og da Bourbon Dolphin 

forliste, ble den assistert av den britisk registrerte båten Highland Valour.  

Chevron var operatør på feltet og den hovedansvarlig for riggflyttingen, men hadde gitt 

konsulentselskapet Trident i oppdrag å utarbeide Rig-move-plan med beskrivelse av 

hvordan og når flyttingen skulle foregå. Om bord på riggen var det to ”tow-masters” som 

var selvstendig næringsdrivende og som var engasjert av Team Marine på vegne av 
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Chevron. ”Tow-masters” hadde det operative ansvaret for riggflyttet og var kontaktpunkt 

mellom de involverte fartøyene.  

2 Regelverket – noen særtrekk  

2.1 Oversikt og avgrensninger 

Bourbon Dolphin var et norsk-registrert fartøy og flaggstatsprinsippet medfører at Norsk 

regelverk kommer til anvendelse for selve fartøyet. Norge har således jurisdiksjon over 

Bourbon Dolphin, men ikke over andre under operasjonen, som operatøren eller riggen. 

Selve fartøyet er ikke omfattet av britisk jurisdiksjon. Fartøyet opererte i Britisk 

økonomisk sone. Det er derfor det britiske regelverket som kommer til anvendelse på 

operasjonen og de øvrige impliserte.  

Ulykken skjedde videre i skotsk sektor, men dette har kun betydning i forhold til det 

prosessuelle ved en eventuell rettsforfølgelse og ingen betydning for det materielle 

innholdet i regelverket. Dette vil således ikke bli omtalt videre.  

Spørsmålene som belyses videre, er hvilke regelverk som på det tidspunkt kom til 

anvendelse på ankerhåndteringsoperasjonen, hvem som er forpliktet etter regelverket og i 

hvilken grad reglene er bindende for disse. Det vil bli gjort noen sammenligninger med det 

norske regelverket der dette faller naturlig.  

Det regelverket som behandles, er reglene som kommer til anvendelse på aktiviteter 

forut for og under selve operasjonen. Redningsoperasjonen og regleverket for dette vil 

således ikke bli berørt.  

2.2 Regleverket rundt operasjonen som helhet –  
det britiske regelverket  

2.2.1 Reguleringsmetodikk  

Regelverket som komme til anvendelse er omfattende og består foruten lov og forskrifter, 

også av flere andre rettskilder. Som i Norge er det et skille mellom sjøfartslovgivningen, 

petroleumslovgivningen og lovgivningen på land. Grensegangen for offshorevirksomheten 

på britisk side er en annen enn den vi kjenner fra norsk rett, ved at flyttbare innretninger 

regnes til petroleumsvirksomheten og landregelverket kommer til anvendelse på disse. I 

begge land er det landbaserte regelverket gitt anvendelse på petroleumsvirksomhet og i 

tillegg er det gitt en rekke regler for offshorevirksomheten spesielt.  

Reguleringsmetodikken ligner på mange måter den vi finner innenfor 

sikkerhetsreguleringen i petroleumsvirksomheten i Norge, der lov og forskrifter er 

utformet som funksjonskrav (på engelsk omtalt som ”goalsetting regime”). Dette 
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innebærer at reglene presenterer mål og prinsipper der det fremgår hva styresmaktene 

ønsker å oppnå med regelverket. Reglene er dermed i stor grad vagt utformet, hvilket 

vanskeliggjør arbeidet med å finne ut hva som må til for å oppfylle regelverkets krav ut fra 

lov og forskrifter alene.  

Det britiske regelverket er utfylt på flere måter. For det første finnes det flere typer 

regelsett ut over lov og forskrifter. Herunder blant annet en form for «semi-bindende» 

regler utarbeidet av myndighetene som utdyper kravene i forskriftene og som aktørene kan 

velge om de vil følge (approved code of practise og guidance). I tillegg finnes det en 

rekke ulike standarder som kan utgjøre ”relevant good practice”. For det andre er aktørene 

pålagt selv å utfylle regelverket bl.a. med risikovurderinger. Det er ingen tradisjon å 

benytte forarbeider som rettskilde slik det er i Norden.  

Tendensen er at regelverket blir mer konkret jo lengre unna man beveger seg fra de 

bindende reglene i lover og forskrifter. Dette gir opphav til et spørsmål om hvilken 

rettskildemessig betydning anbefalt praksis, retningslinjer, standarder og eventuelle egne 

risikovurderinger har, herunder om de har relevans og hvilken vekt de i så fall kan 

tillegges.  

Det britiske regelverket kan etter dette deles inn i fem ulike kategorier i tre grupper.  

De to første kategoriene er lov og forskrifter som er bindende regler, men som altså er 

vagt og generelt utformet. Dette har slik sett likhetstrekk med det norske 

sikkerhetsregelverket.  

De to neste kategoriene består av de semi-bindende reglene som er utarbeidet av HSE 

og som i formen kan minne om spesialmerknadene i en odelstingsproposisjon. Den første 

er godkjent praksis (approved code of practice, forkortet ACOP) og den andre er 

retningslinjer (guidance). Approved Code of Practice og guidance kan revideres av HSE 

ved behov.  

Den femte og siste kategorien er standarder og tilsvarende anbefalinger som er 

utarbeidet av andre instanser enn myndighetene som for eksempel nasjonale eller 

internasjonale organisasjoner.  

2.2.2 Nærmere om godkjent praksis (Approved Code Of Practice - 
ACOP) og retningslinjer (Guidance)  

The Health and Safety at Work etc. Act 1974 §§ 16 og 17 inneholder bestemmelser om 

godkjenning av approved code of practice samt bruk av slike i sammenheng med 

straffeforfølgelse. Det fremgår her hvordan approved code of practice kan bli gitt, endret 

og opphevet. Bestemmelsen lyder i sin helhet:  

“17 Use of approved codes of practice in criminal proceedings  
(1) A failure on the part of any person to observe any provision of an approved 

code of practice shall not of itself render him liable to any civil or criminal proceedings; 
but where in any criminal proceedings a party is alleged to have committed an offence 
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by reason of a contravention of any requirement or prohibition imposed by or under 
any such provision as is mentioned in section 16(1) being a provision for which there 
was an approved code of practice at the time of the alleged contravention, the 
following subsection shall have effect with respect to that code in relation to those 
proceedings.  

(2) Any provision of the code of practice which appears to the court to be relevant 
to the requirement or prohibition alleged to have been contravened shall be 
admissible in evidence in the proceedings; and if it is proved that there was at any 
material time a failure to observe any provision of the code which appears to the court 
to be relevant to any matter which it is necessary for the prosecution to prove in order 
to establish a contravention of that requirement or prohibition, that matter shall be 
taken as proved unless the court is satisfied that the requirement or prohibition was in 
respect of that matter complied with otherwise than by way of observance of that 
provision of the code.  

(3) In any criminal proceedings-- 
(a) a document purporting to be a notice issued by the Commission under section 

16 shall be taken to be such a notice unless the contrary is proved; and  
(b) a code of practice which appears to the court to be the subject of such a notice 

shall be taken to be the subject of that notice unless the contrary is proved.”  

Om approved code of practice brytes, skal det ikke i seg selv medføre et sivilrettslig 

eller strafferettslig ansvar. Men om domstolen finner en relevant approved code of 

practice overtrådt, kan dette føre til at en bestemmelse er overtrådt med mindre retten 

finner at bestemmelsens krav er oppfylt på annen måte enn ved å følge approved code of 

practice jf. § 17. 

Til sammenligning har petroleumsloven § 10-1 første ledd en henvisning til at 

«[p]etroleumsvirksomhet … skal foregå … i samsvar med gjeldende regelverk for slik 

petroleumsvirksomhet.» Tidligere var formuleringen at petroleumsvirksomheten skulle 

foregå i samsvar med «gjeldende regelverk og anerkjente normer for slik 

petroleumsvirksomhet» Det fremgår av forarbeidene at endringen ikke var ment å ha 

innvirkning på innholdet, og bestemmelsen viser således også til krav og spesifikasjoner 

som fremkommer i veiledningene.  

I forordet til forskriftene er det vist til at statusen til approved code of practice og 

guidance er omtalt i begynnelsen av forskriften der også approved code of practice og 

guidance fremgår, og i en ramme fremst i forskriften er det sagt noe om hvilken betydning 

approved code of practice og retningslinjene er ment å ha. Verken forordet eller rammen 

er en del av den formelle forskriftsteksten.  

I rammen fremst i forskriftene fremgår det at approved code of practice gir praktisk 

veiledning i hvordan regelverkets krav kan oppfylles. Disse bestemmelsene er som nevnt 

ikke juridisk bindende og aktørene er ikke pålagt å følge reglene. De er likevel tillagt en 

spesiell rettskildemessig betydning.  

«This Code has been approved by the Health and Safety Commission, with the consent of the 

Secretary of State. It gives practical advice on how to comply with the law. If you follow the 
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advice you will be doing enough to comply with the law in respect of those specific matters on 

which the Code gives advice. You may use alternative methods to those set out in the Code in 

order to comply with the law.  

However, the Code has special legal status. If you are prosecuted for breach of health and 

safety law, and it is proved that you did not follow the relevant provision of the Code, you will 

need to show that you have complied with the law in some other way or a court will find you at 

fault.»  

Det følger av dette at dersom approved code of practice (ACOP) følges, er det tilstrekkelig 

til at kravene oppfylles når det gjelder de spesifikke forholdene approved code of practice 

gir anbefaling i forhold til. Det er frivillig å følge approved code of practice, og aktørene 

kan benytte alternative måter å oppfylle regelverkets krav. Det vises til at approved code 

of practice har en spesiell rettslig status ved at om noen som er tiltalt for brudd på 

regelverket og det viser seg at vedkommende ikke har fulgt approved code of practice, vil 

han eller hun bli dømt dersom vedkommende ikke klarer å vise at regelverkets krav er 

oppfylt. Bevisbyrden for om loven er overholdt vil i slike tilfeller ligge hos aktøren. 

Bruken av approved code of practice gir dermed en fleksibilitet hva gjelder teknologisk 

utvikling m.v. men også gjennom at den er enklere å endre.  

Når det gjelder guidance, har disse en annen rettskildemessig status enn approved code 

of practice.  

«This document also includes other, more general guidance not having this special status. This 

guidance is issued by the Health and Safety Commission. Following the guidance is not 

compulsory and you are free to take other action. But if you do follow the guidance you will 

normally be doing enough to comply with the law. Health and safety inspectors seek to secure 

compliance with the law and may refer to this guidance as illustrating good practice.»  

Tilsvarende som for approved code of practice er aktørene ikke pålagt å følge guidance og 

kan velge andre fremgangsmåter for å oppfylle forskriftens krav. Om aktørene velger å 

følge guidance, vil det normalt være tilstrekkelig for å oppfylle lovens krav. På den annen 

side fører ikke avvik fra guidance i seg selv til noe krav om at aktøren må dokumentere at 

den valgte fremgangsmåten tilfredsstiller lov- og forskriftskrav, slik tilfellet er ved avvik 

fra appoved code of practice. 

Til sammenligning kan det nevnes at det norske regelverket viser til ikke-bindende 

kommentarer utarbeidet av myndighetene. Forskrift 31. august 2001 nr 1016 om helse, 

miljø og sikkerhet i petroleumsvirksomheten (rammeforskriften) § 18 2. ledd lyder:   

«Når den ansvarlige bruker en norm som anbefales i kommentaren til en 

forskrifts-bestemmelse som en måte å oppfylle forskriftens krav på, innen helse-, arbeidsmiljø- 

og sikkerhetsområdet, kan den ansvarlige normalt legge til grunn at forskriftens krav er 

oppfylt.»  

De britiske guidance er dermed tillagt samme rettskildemessige betydning som 

kommentarene til forskriftsbestemmelsene i Norge, dog med den forskjellen at det i det 

norske regelverket vises til normene i en forskrift.  
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Bakgrunnen for valget av denne reguleringsmetoden er at aktørene skal ha en viss 

valgfrihet siden ansvaret for sikkerheten ligger hos disse og ikke myndighetene. Gjennom 

å la lov og forskrift bestå av mål og prinsipper, mens de mer detaljerte reglene er å finne i 

approved code of practice og guidance, har man ment å gi regelverket en fleksibilitet som 

bl.a. tillater teknisk utvikling innenfor rammen av de bindende reglene. Innenfor 

regelverkets rammer er aktørene pålagt å redusere risikoen så langt det er rimelig praktisk 

«reasonably practicable», se for eksempel The Health and Safety at Work etc. Act 1974 

§ 2.  

Aktørene kan imidlertid velge å følge anbefalingene i guidance og approved code of 

practice. De vil da være tilnærmet sikre på at kravene i lov og forskrift er oppfylt og at de 

ikke vil bli stilt til ansvar om en ulykke inntreffer. Det ligger således ingen sterk 

oppfordring i regelverksmetodikken til aktivt å finne nye og bedre løsninger for å bedre 

sikkerheten, selv om dette er angitt som en grunn til å benytte guidance og approved code 

of practice. På den annen side innebærer det forhold at disse retningslinjene ikke er 

bindende at aktørene har adgang til å utvikle bedre løsninger. 

2.2.3 Pliktsubjektene  

Hvem som er pliktsubjekter etter regelverket varierer etter om reguleringen er rettet mot 

arbeidslivet generelt eller om det er regler for offshorevirksomheten spesielt. I de generelle 

arbeidsmiljøreglene er pliktsubjektene i hovedsak hhv arbeidsgiver og selvstendige 

næringsdrivende. 

Reguleringen som retter seg mot offshorevirksomheten spesielt har andre benevnelser 

på pliktsubjektene. For eksempel legger The offshore Installation (Safety Case) regulation 

2005 plikter til ”the duty holder” som kan være henholdsvis operatør på en ”production 

installation” og eier på en ”non-production installation, jf. definisjonene i § 2.  

3 Geografisk og funksjonelt virkeområde  

3.1 Noen innledende betraktninger 

Den sentrale loven innenfor britisk sikkerhetsregulering er The Health and Safety at Work 

etc. Act 1974. Den tilsvarer på mange måter den norske arbeidsmiljøloven, og bærer 

følgelig preg av å skulle regulere mange forskjellige arbeidssituasjoner, fra 

jernbanetransport til gruvearbeid. Det foreligger ikke noen approved code of practice eller 

guidance til loven, men det er gitt en rekke forskrifter med hjemmel i loven som jeg 

kommer tilbake til.  

The Health and Safety at Work etc. Act 1974 kommer i utgangspunktet ikke til 

anvendelse utenfor Britisk territorium og da heller ikke på offshoreinstallasjoner eller 
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fartøy, men det gitt en egen forskrift som omhandler lovens virkeområde i 

territorialfarvannet og andre angitte områder.  

Forskriften er gitt med hjemmel i The Health and Safety at Work etc. Act 1974 § 84 (3) 

og heter «The Health and Safety at Work ect. Act 1974 (Application outside Great Britain) 

Order 2001 No. 2127». Heretter vil forskriften bli omtalt med forkortelsen AOGBO. 

Heller ikke til forskriften er det gitt ut noen approved code of practice eller guidance.  

Forskriftens § 4 (1) omhandler virkeområdet og lyder:  

Offshore installations  

4.—(1) The prescribed provisions of the 1974 Act shall apply within the territorial sea 
or a designated area to and in relation to—  
(a) any offshore installation and any activity on it;  
(b) any activity in connection with an offshore installation, or any activity which is 

immediately preparatory thereto, whether carried on from the installation itself, in or 
from a vessel or in any other manner, other than—  
(i) transporting, towing or navigating the installation; and  
(ii) any activity in or from a vessel being used as a stand-by vessel;  

(c) a diving project involving—  
(i) the survey and preparation of the sea bed for an offshore installation;  
(ii) the survey and restoration of the sea bed consequent on the removal of an 

offshore installation.  

Denne bestemmelsen fastlegger i hvilken utstrekning The Health and Safety at Work 

etc. Act 1974 kommer til anvendelse både med tanke på geografisk område og på hvilke 

type installasjoner og fartøyer under utførelsen av hvilke typer arbeid.  

Når det gjelder geografisk område, gir den loven anvendelse i territorialfarvannet og 

tilknyttede områder. Tilknyttede områder omfatter også den britiske kontinentalsokkelen 

og herunder det området der ankerhåndteringsoperasjonen pågikk jf. The Continental shelf 

Act 1964 § 1 (7), (se Terence Daintith, Geoffrey Willoughby & Adrian Hill: United 

Kingdom Oil and Gas Law side 3007, Consolidation of designation of Areas Orders ).  

Når det gjelder hvilke installasjoner og fartøy som er omfattet etter AOGBO, så fremgår 

det for det første at alle offshoreinstallasjoner er omfattet. Det er dermed på det rene at 

riggen var omfattet mens Bourbon Dolphin ikke var det, uten at det er nødvendig å gå 

nærmere inn på definisjonen av ”offshore installation”. Videre er all aktivitet i tilknytning 

til offshore installasjoner omfattet og herunder forberedelser til offshorevirksomhet der 

også fartøy inngår jf. § 4 bokstav b). I § 4 bokstav (b), (i), er det imidlertid gjort unntak for 

transport, tauing og navigering av installasjoner.  

Det første spørsmålet som melder seg, er om det uttrykkelige unntaket for tauing i punkt 

(i) også omfatter den operasjonen som Bourbon Dolphin deltok i (3.2 nedenfor), og neste 

spørsmål er om selve operasjonen med å flytte en rigg kommer inn under «aktiviteter i 

tilknytning til offshore installasjoner» (3.3).  
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3.2 Unntaket for ”towing” jf. § 4 (1) (b) (i)  

3.2.1 Funksjonell avgrensning 

Unntaket for tauing skyldes skillet mellom det maritime regelverket og 

offshoreregelverket. Det må trekkes et skille mellom petroleumsvirksomhet som omfattes 

av offshoreregelverket (her The Health and Safety at Work ect. Act) og maritim 

virksomhet (her: tauing) som ikke gjør det. Distinksjonen gjøres ikke på grunnlag av for 

eksempel fartøyets konstruksjon, hvilket formål det er bygget for eller lignende, men på 

grunnlag av hvilke aktiviteter fartøyet er involvert i.  

Mobile plattformer (som ikke drives av eget maskineri) forflyttes ved at de taues når de 

transporteres ut på feltet for første gang, når de skal skifte lokasjon fra ett felt til et annet, 

når de tas til land for vedlikehold og modifisering og når de går ut av drift og tas til land 

for opphugging.  

Når en plattform taues over lengre avstander, vil det være lite aktivitet som kan knyttes 

til petroleumsvirksomhet. Operasjonen vil dermed bære mer preg av å være en maritim 

operasjon mer enn en operasjon i forbindelse med petroleumsvirksomhet. Når plattformen 

er i drift og skal forflyttes over kortere avstander for å komme til et nytt felt, er situasjonen 

en annen. Over svært korte avstander kan dette gjøres kun ved å lette ett og ett av de 

ankrene som holder plattformen i posisjon. Ved forflytninger mellom felt vil aktiviteten i 

mindre grad være preget av å være en maritim operasjon, og mer å betrakte som et ledd i 

petroleumsvirksomheten. I tilfellet med Bourbon Dolphin ble alle ankrene til Transocean 

Rather tatt opp og plattformen flyttet til en ny lokasjon to nautiske mil unna. 

Det er som nevnt ikke funnet noen ytterligere veiledning i tilknytning til verken i loven, 

forskriften (AOGBO) eller rettsavgjørelser om det funksjonelle virkeområdet. Derimot sier 

forskriften ”The Offshore Installations and Pipelines works (management and 

administration) Regulations 1995” § 4 noe om skjæringspunktet for når noe er en maritim 

operasjon og når det er petroleumsvirksomhet.   

Denne forskriften har ingen materiell relevans for Bourbon Dolphin siden den kun 

omfatter forhold om bord på offshoreinnstallasjoner uten å berøre spørsmål knyttet til for 

eksempel forankerhåndteringsfartøy. Og forskriftens bestemmelser om eget virkeområde 

gjelder selvsagt bare nettopp dette, altså ikke virkeområdet for AOGBO. Men kriteriene 

forskriften anvender i denne avgrensningen kan være av interesse, særlig siden den 

tilhørende guidance spesifikt viser til bestemmelsen om AOGBOs virkeområde, se 3.3.2 

nedenfor. 
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3.2.2 The Offshore Installations and Pipelines works (management 
and administration) Regulations 1995 : Plassering og 
virkeområde 

Forskriften er hjemlet i the Health and Safety at Work ect. Act 1974. Den inneholder mer 

detaljerte krav til ledelse av offshoreinstallasjoner og den definerer eier og operatør som 

pliktsubjekter, til forskjell fra The Health and Safety at Work etc. Act 1974 og The 

Management of Health and Safety at Work Regulations 1999, som begge legger pliktene 

på arbeidsgiver.  

De to nevnte regelsettene virker imidlertid parallelt med The Offshore Installations and 

Pipelines works (management and administration) Regulations 1995 på 

offshorevirksomheten.  

Forskriftens § 4 definerer virkeområde og fastsetter når en installasjon regnes for å være 

i gjennomfart. Bestemmelsen lyder:  

 
“Regulation 4: Application 
 (1) These Regulations shall apply - 

(a) in Great Britain; and 
(b) to and in relation to offshore installations, wells, pipelines and activities outside 
Great Britain to which sections 1 to 59 and 80 to 82 of the Health and Safety at Work 
etc. Act 1974 apply by virtue of articles 4(1) and (2)(b), 5 and 6 of the 1995 Order. 

(2) Regulations 6 to 21 shall not apply in relation to an offshore installation which is in 
transit to or from a location; and an offshore installation is not in transit to or from a 
location while it is being manoeuvred at the location. 
(3) Save where otherwise expressly provided, nothing in regulations 6 to 13 or 15 to 
18 shall impose a duty in relation to an offshore installation while there are no persons 
aboard.” 
 

I annet ledd er det vist til at enkelte av reglene ikke skal anvendes i forhold til en 

offshoreinstallasjon som er i gjennomfart til eller fra en lokasjon. Det interessante i denne 

sammenheng, er at en installasjon ikke regnes for å være i gjennomfart når den blir 

manøvrert på stedet. Begrepene som her benyttes er altså ikke de samme som i AOGBO, 

der unntaket kommer til anvendelse ved ”transporting, towing or navigating” 

installasjonen.  

Det er gitt en guidance til forskriftsbestemmelsen som sier noe om hensynene bak 

skillet mellom en installasjon som er i gjennomfart og en som manøvreres. Her kommer 

det frem at distinksjonen mellom installasjoner som er i gjennomfart og de som 

manøvreres er gjort for å unnta installasjoner fra regelverket når de primære risiki er av 

maritim art. Manøvrering av en installasjon under forberedelser for å forlate stedet eller 

etter ankomst kommer dermed inn under forskriften. Som eksempel nevnes det når en 

halvt nedsenkbar installasjon kommer til en ny posisjon, så vil den bli ansett for ikke 
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lengre å være i transit fra første anker er satt ut og det selv om installasjonen ikke er 

kommet i riktig posisjon.  

 
“Application to offshore installations in transit 
36 
Although the definition of offshore installation in regulation 3 covers installations 

while in transit to or from their working stations, regulation 4 provides that installations 
in transit will not be subject to regulations 6 to 21. The term 'in transit' relates to all 
times when the installation is not at or in the immediate vicinity of its first, a previous or 
its new working station. It is intended to exclude installations from the Regulations 
when the primary risks are marine. Manoeuvring in preparation for leaving a station or 
after arrival to position the installation is not part of transit, ie the Regulations do apply 
to such manoeuvring. For example, a semi-submersible installation approaching a 
new location might be considered as manoeuvring from deployment of the first 
anchor, which may be some distance from its final location.” 

 

Disse guidance er gitt for å presisere anvendelsesområdet til Offshore Installations and 

Pipelines works (management and administration) Regulations 1995 og berører for så vidt 

ikke AOGBOs anvendelsesområde. Avgrensningen mellom regelverket for henholdsvis 

petroleumsvirksomhet og maritime operasjoner har likevel en viss overføringsverdi, særlig 

siden disse guidance også viser til AOGBO, se 3.3.2 nedenfor.  

 

Ved forflytningen av Transocean Rather var alle ankrene tatt opp før riggen ble flyttet to 

nautiske mil (som tilsvarer ca. 3 km). Riggen var kommet frem til stedet der 

borevirksomheten skulle starte, og da ulykken skjedde var alle ankrene så nær som ett 

plassert ut. Dette trekker i retning av at operasjonen er å betrakte som en aktivitet i 

tilknytning til en offshoreinstallasjon, og ikke som en primær maritim aktivitet.  

En slik grensedragning mellom petroleumsregelverket og maritimt regelverk svarer til 

den grensedragningen vi har i norsk rett. I Ot.prp. nr. 43 (1995-96) side 30 annen spalte er 

det i tilknytning til spesialmerknadene til § 1-6 ”Definisjoner” skrevet:  

«Når det gjelder forflytning av innretninger kommer loven i likhet med gjeldende lov ikke til 

anvendelse. Med forflytning tenkes først og fremst på en flyttbar innretnings bevegelser til og 

fra det felt den skal betjene, enten forflytningen skjer for egen maskin eller ved slep. Slike 

forflytninger reguleres av sjøfartslovgivningen.»  

I Ot. prp. Nr. 72 (1982-83) side 37 1. spalte er det presisert at «[d]ersom det dreier seg om 

mindre bevegelser mellom to borelokaliteter på samme felt vil […] selve forflytningen få 

en sterkere tilknytning til petroleumsvirksomheten”.  

Ordet forflytning eller tauing må etter dette tolkes innskrenkende, både i britisk og 

norsk rett.  

Konklusjonen er at operasjonen med å sette ut det siste ankeret ikke omfattes av 

unntaket for ”towing” i AOGBO § 4 (1) bokstav (b) (i). 
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3.3 Omfattes forflytningen av «any activity in connection 
with an offshore installation»  

3.3.1 Innledende vurderinger  

Når det gjelder spørsmålet om hvorvidt manøvrering av en installasjon omfattes av 

aktivitet i tilknytning til offshorevirksomhet, jf. AOGBO § 4 (1) bokstav b, er det for det 

første nærliggende å vise til konklusjonen i drøftelsen overfor. For det andre kan det 

anføres at om riggforflytningen ikke omfattes av det utrykkelige unntaket for transport, 

tauing og navigering av installasjonen, må det følge av en antitetisk tolkning av 

bestemmelsen som helhet at forflytningen også ansees som aktivitet i forbindelse med en 

offshoreinstallasjon.  

Det er imidlertid en guidance til forskriften The Offshore Installations and Pipelines 

works (management and administration) Regulations 1995 som omtaler hva som kan 

forstås med aktiviteter i tilknytning til offshore installasjoner.  

3.3.2 The Offshore Installations and Pipelines works (management 
and administration) Regulations 1995 § 4 -guidance 

The Offshore Installations and Pipelines works (management and administration) 

Regulations 1995 § 4 har overskriften «Application» og fastsetter når regelverkerket 

kommer til anvendelse. Det er gitt en guidance til bestemmelsen der AOGBO § 4 (1) er 

gjengitt og kommentert i punkt 42.  

Punkt 42 lyder:  

Activities in connection with an installation are specified in article 4 of AOGBO. They 
are:  

(a) any offshore installation and any activity on it;  
(b) any activity in connection with an offshore installation, or any activity which is 

immediately preparatory thereto, whether carried on from the installation itself, in or 
from a vessel or in any other manner, other than—  

(i) transporting, towing or navigating the installation; and  
(ii) any activity in or from a vessel being used as a stand-by vessel;  
(c) a diving project involving—  
(i) the survey and preparation of the sea bed for an offshore installation;  
(ii) the survey and restoration of the sea bed consequent on the removal of an 

offshore installation.  
This includes any of the following activities carried out in connection with an 

installation: provision of accommodation (but see paragraph 15), well servicing, 
inspection, testing, loading, unloading, fuelling, provisioning, construction, 
reconstruction, alteration, repair, maintenance, cleaning, demolition, dismantling, and 
diving operations, and any activity which is immediately preparatory to any of the 
above activities. It does not include purely marine activities such as anchor handling 
or navigation, nor does it include activities which take place on or from a stand-by 
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vessel. Regulation 15(2) also applies to servicing wells which are not connected to an 
installation.  

 

I punkt 42 er det presisert hva som omfattes, og hva som ikke omfattes av aktiviteter i 

tilknytning til en offshoreinstallasjon. Ett av de forholdene som i følge guidance ikke 

omfattes, er rene marine aktiviteter slik som ankerhåndtering. Guidance trekker således i 

retning av at ankerhåndtering, og herunder operasjonen Bourbon Dolpin var involvert i, 

ikke kan regnes som en aktivitet i tilknytning til en offshoreinstallasjon.  

3.3.3 Vurdering av hva som omfattes av «tilknyttede aktiviteter»  

Det som i henhold til AOGBO § 4 faktisk omfattes av aktiviteter i tilknytning til en 

offshoreinstallasjon, er operasjoner som kan sies å ha en form for støttefunksjoner ved 

petroleumsvirksomhet, men også slikt som nedbygging. Videre omfattes alle aktiviteter 

som kan sies å være en umiddelbar forberedelse til slike aktiviteter. Spørsmålet blir om 

operasjonen inklusive ankerhåndteringsbåtenes virksomhet kan sies å utgjøre en 

umiddelbar forberedelse til petroleumsvirksomhet.  

Både forskriften AOGBO § 4 (1) og retningslinjen til The Offshore Installations and 

Pipelines works (management and administration) Regulations 1995 § 3 viser til en 

virksomhetsvurdering som grunnlag for regelverkets anvendelsesområde. Det er altså av 

avgjørende betydning etter begge regelsett om virksomheten har tilstekkelig tilknytning til 

en offshoreinnstallasjon. Jeg mener spørsmålet om tilstrekkelig tilknytning må avgjøres 

etter en konkret vurdering av hvilket regelverk riggforflytningen mest naturlig hører inn 

under, tilsvarende vurderingen av unntaket for ”towing” i AOGBO § 4 (1) bokstav (b) (i).  

Tilfellet med Transocean Rather var at riggen holdt på med boringer ett sted, for å bli 

fraktet et par nautiske mil til en ny lokasjon og fortsette boringen der. Boring ligger i 

kjernen av hva som kan kalles petroleumsvirksomhet.  

Målet for operasjonen var å forflytte riggen. Ankerhåndteringsfartøyene inngikk som 

nødvendige hjelpemidler for å gjennomføre forflytningen. Fremgangsmåten gikk ut på at 

ankerhåndteringsfartøyene tok opp ankrene, riggen ble tauet i posisjon og ankrene plassert 

ut igjen. Ankerhåndteringen ble administrert av to «tow-masters» som var lokalisert på 

riggen. «Tow-masters» organiserte hele operasjonen og fartøyene fikk sine ordre fra disse. 

De enkelte fartøyene utgjorde dermed elementer i en større operasjon for å muliggjøre 

forflytningen: operasjonen var planlagt ved at det var bestemt hvilke fartøy som skulle stå 

for de ulike oppgavene. Når flere fartøyer og en rigg befinner seg i et så begrenset område, 

er det også nødvendig ut fra sikkerhetsmessige aspekt at noen har den overordnede 

styringen med hvordan de ulike aktørene til enhver tid forholder seg for å unngå farlige 

situasjoner.  

Riggen var kommet på plass og det var under utplassering av det siste ankeret at 

Bourbon Dolphin kantret.  
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Jeg mener operasjonen i denne sammenheng må sees i et helhetsperspektiv. Å betegne 

ankerhåndteringen i dette tilfellet som en ren maritim operasjon, bryter med systematikken 

i regelverket. Det virker således mest naturlig å se operasjonen som et hele og derfor som 

en del av petroleumsvirksomheten, mer enn som en maritim operasjon der hvert enkelt 

fartøy sin opptreden vurderes isolert etter maritime regler.  

Mot dette taler altså at det foreligger en guidance til en annen forskrift enn AOGBO 

(nemlig The Offshore Installations and Pipelines works (management and administration) 

Regulations 1995) som fastslår at denne andre forskriften ikke gjelder ”purely marine 

activities such as anchor handling”. Dette kan imidlertid etter min mening nokså klart ikke 

være tilstrekkelig til å endre den konklusjonen som synes å følge av en tolkning av 

AOGBOs egen bestemmelse om virkeområde. 

Operasjonen faller dermed etter min mening inn under benevnelsen ”activity in 

connection with av offshore installation” jf. AOGBO § 4 bokstav (b) og unntaket for 

”towing” i bokstav (b) (i) er ikke aktuelt. Konklusjonen er at The Health and Safety at 

Work etc. Act 1974 kommer til anvendelse på ankerhåndteringsoperasjonen. I en mulig 

straffesak vil dette spørsmålet kunne komme på spissen siden legalitetsprinsippet krever et 

klart hjemmelgrunnlag 

Dersom konklusjonen skulle være at The Health and Safety at Work etc. Act 1974 ikke 

kommer til anvendelse for operasjonen, vil den etter hva som er opplyst fra HSE heller 

ikke omfattes av noe annet sikkerhetsregelverk. Jeg har gjennom mine undersøkelser 

heller ikke kunnet påvise noe slikt alternativt regelverk.  

4 Generelle krav for å sikre helse, sikkerhet og velferd  

4.1 The Health and Safety at Work etc. Act 1974  

The Health and Safety at Work etc. Act 1974 del 1 gir innledningsvis anvisning på en 

rekke generelle plikter, og herunder en hva gjelder en arbeidsgiver eller selvstendig 

næringdriver sitt ansvar for både arbeidstaker og andre sin sikkerhet. 

§ 2 omhandler en arbeidsgivers generelle plikter i forbindelse med sine ansattes helse, 

sikkerhet og velferd:  

“General duties  
2 General duties of employers to their employees  
 
(1) It shall be the duty of every employer to ensure, so far as is reasonably practicable, 

the health, safety and welfare at work of all his employees.  
(2) Without prejudice to the generality of an employer's duty under the preceding 

subsection, the matters to which that duty extends include in particular--  
(a) the provision and maintenance of plant and systems of work that are, so far as 

is reasonably practicable, safe and without risks to health;  
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(b) arrangements for ensuring, so far as is reasonably practicable, safety and 
absence of risks to health in connection with the use, handling, storage and 
transport of articles and substances;  

(c) the provision of such information, instruction, training and supervision as is 
necessary to ensure, so far as is reasonably practicable, the health and safety 
at work of his employees;  

(d) so far as is reasonably practicable as regards any place of work under the 
employer's control, the maintenance of it in a condition that is safe and without 
risks to health and the provision and maintenance of means of access to and 
egress from it that are safe and without such risks;  

(e) the provision and maintenance of a working environment for his employees that 
is, so far as is reasonably practicable, safe, without risks to health, and 
adequate as regards facilities and arrangements for their welfare at work.  

(3) Except in such cases as may be prescribed, it shall be the duty of every employer to 
prepare and as often as may be appropriate revise a written statement of his general 
policy with respect to the health and safety at work of his employees and the 
organisation and arrangements for the time being in force for carrying out that policy, 
and to bring the statement and any revision of it to the notice of all his employees.  

(4) Regulations made by the Secretary of State may provide for the appointment in 
prescribed cases by recognised trade unions (within the meaning of the regulations) 
of safety representatives from amongst the employees, and those representatives 
shall represent the employees in consultations with the employers under subsection 
(6) below and shall have such other functions as may be prescribed.  

(5) . . .  
(6) It shall be the duty of every employer to consult any such representatives with a view 

to the making and maintenance of arrangements which will enable him and his 
employees to co-operate effectively in promoting and developing measures to 
ensure the health and safety at work of the employees, and in checking the 
effectiveness of such measures.  

(7) In such cases as may be prescribed it shall be the duty of every employer, if 
requested to do so by the safety representatives mentioned in [subPage 4 section 
(4)] above, to establish, in accordance with regulations made by the Secretary of 
State, a safety committee having the function of keeping under review the measures 
taken to ensure the health and safety at work of his employees and such other 
functions as may be prescribed.”  

Arbeidsgiver plikter etter dette, så langt det «rimelig og praktisk» lar seg gjøre, å sikre 

helse, sikkerhet og velferden for arbeidstagerne i arbeidstiden. Det er listet opp en rekke 

forhold som den generelle bestemmelsen særlig omfatter, herunder å ha systemer, 

lokaliteter, informasjon og opplæring m.v. som skal sikre helse og sikkerhet.  

§ 3 omhandler arbeidsgiveres og selvstendig næringsdrivendes ansvar overfor andre enn 

egne ansatte:  

”3 General duties of employers and self-employed to persons other than their  
employees  
(1) It shall be the duty of every employer to conduct his undertaking in such a way as to 

ensure, so far as is reasonably practicable, that persons not in his employment who 
may be affected thereby are not thereby exposed to risks to their health or safety.  
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(2) It shall be the duty of every self-employed person to conduct his undertaking in such 
a way as to ensure, so far as is reasonably practicable, that he and other persons 
(not being his employees) who may be affected thereby are not thereby exposed to 
risks to their health or safety.  

(3) In such cases as may be prescribed, it shall be the duty of every employer and every 
self-employed person, in the prescribed circumstances and in the prescribed 
manner, to give to persons (not being his employees) who may be affected by the 
way in which he conducts his undertaking the prescribed information about such 
aspects of the way in which he conducts his undertaking as might affect their health 
or safety.”  

Her er det et krav om at arbeidsgiver og selvstendige næringsdrivende skal utføre sine 

oppgaver på en slik måte at det sikrer, så langt det rimelig og praktisk lar seg gjøre, at 

tredjemenn ikke er utsatt for noen risiko i forhold til helse og sikkerhet.  

Bestemmelsene i §§ 2 og 3 kan sammenlignes med lov 17. juni 2005 nr. 62 om 

arbeidsmiljø, arbeidstid og stillingsvern mv. (arbeidsmiljøloven) sitt krav i § 1 om ”full 

trygghet mot fysiske og psykiske skadevirkninger” ved at det oppstilles en 

resulatforpliktelse. Arbeidsmiljøloven etablerer i hovedsak kun et ansvar for egne 

arbeidstakere med et unntak for andre som utfører arbeid i tilknytning til aktiviteten eller 

innretningen jf. arbeidsmiljøloven § 3. Det er dermed ikke gitt noe generelt ansvar for 

sikkerheten til andre slik som i The Health and Safety at Work etc. Act § 3. 

I følge § 2 er arbeidsgiver bl.a. forpliktet «…to ensure, so far as is reasonably 

practicable, the health, safety and welfare at work of all his employees» mens kravet etter 

§ 3 bl.a. er «to ensure, so far as is reasonably practicable, that persons not in his 

employment who may be affected thereby are not thereby exposed to risks to their health 

or safety». Begrepet “reasonably practicable” er sentralt for å tolke kravet med å sikre 

henholdsvis arbeidstakernes helse, sikkerhet og velferd i § 2 og at andre enn ansatte ikke 

utsettes for risiki i tilknytning til helse og sikkerhet jf. § 3. Begrepet lar seg vanskelig 

oversette direkte til godt norsk (rimelig praktikabelt).  

4.2 ”Reasonably practicable” 

Begrepet var et tema i saken Edwards v National Coal Board [1949] og det ble fastslått at 

risikoen må bli balansert opp mot innsatsen som må til, enten det er penger, tid eller 

uleilighet for øvrig, for å forebygge hendelsen eller redusere omfanget av den. Gjennom 

slike vurderinger kan en arbeidsgiver avgjøre hvilke tiltak det er rimelig å sette i verk. 

Saken etablerte således et krav til risikovurderinger i form av kost-/nytte-vurderinger.  

«Reasonably practicable» regnes for å være snevrere enn det som faktisk er fysisk 

mulig. Begrepet viser til at det må foretas en beregning av størrelsen på risikoen på den 

ene siden og innsatsen som trengs for å forebygge risikoen, enten det er penger, tid eller 

innsats for øvrig, på den annen. Hvis det er et misforhold mellom disse størrelsene, ligger 
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bevisbyrden hos den ansvarlige for at det ikke var «reasonably practicable» at tiltakene 

ikke ble satt i verk.  

Skulle det vise seg at en arbeidsgiver ikke visste eller ikke hadde noen grunn til å være 

oppmerksom på en risiko, kan det være at det ikke var «reasonably practicable» å sette inn 

tiltak mot den.  

For mer om dette, se Redgrave`s Healt and Safety, side 30  

At et fartøy havarerer, er en ulykke av slike dimensjoner at det ikke er rom for å vurdere 

om det er «reasonably practicable» å gjøre det som var nødvendig for å unngå kantringen. 

Spørsmålet om det var grunn til å kjenne til en slik risiko, vil jeg komme tilbake til under 

pkt 6.3. 

4.3 Omfatter forpliktelsene etter The Health and Safety at 
Work etc. Act 1974 §§ 2 og 3 også sikkerheten til 
mannskapet på Bourbon Dolphin? 

Spørsmålet er hvem som etter bestemmelsene i The Health and Safety at Work etc. Act 

1974 vil kunne ha et ansvar for sikkerheten for mannskapet på Bourbon Dolphin. 

Flaggstatsprinsippet gjelder for fartøyet slik at det norske regelverket kommer til 

anvendelse på forholdet mellom rederiet og mannskapet på båten. Spørsmålet er om hvem 

som omfattes av det ansvar som er tillagt arbeidsgiver m.fl. gjennom The Health and 

Safety at Work etc. Act 1974 §§ 2 og 3. Operatøren på Transocean Rather var Chevron 

som hadde leid inn selskapet Trident for å forestå selve rigg -forflytningen. Trident leide 

igjen inn ”tow-master”. Disse var da ikke formelt ansatt i Trident, men selvstendige 

oppdragstakere.  

Når det gjelder bestemmelsens anvendelse på andre enn egne ansatte, har det vært et par 

saker oppe for britiske domstoler der spørsmålet har vært hvilken krets av personer det er 

som nyter vern etter The Health and Safety at Work etc. Act 1974 § 3.  

I avgjørelsen R v Board of Trustees of Science Museum i 1993 var det et spørsmål om i 

hvor stor grad utslipp av legionella faktisk hadde måttet utgjøre en risiko for befolkningen 

i den forstand at de måtte ha inhalert smitten. Argumentet var at en potensiell fare for 

legionellasmitte ikke utgjorde noen fare for publikum all den tid faren ikke materialiserte 

seg. Court of appeal avviste dette og uttalte at ordet risiko forutsetter en forestilling om 

potensiell fare og det er ingenting i språket eller i sammenhengen som indikerte en slik 

innskrenkende fortolkning. Befolkningen generelt er således beskyttet av forbudet mot å 

utsette noen for risiko også om risikoen ikke fører til noen konsekvenser når det gjelder 

helse og sikkerhet.  

Når det gjelder risiko i forhold til andre enn egne ansatte, er det en annen avgjørelse 

som også omhandler dette. I saken R v Associated Octel Company Ltd fra 1996, var et 

entreprenørfira leid inn av Associated Octel Company Ltd og en arbeidstaker i firmaet 
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pådro seg alvorlige brannskader under arbeidet. Entreprenørfirmaet ble dømt med 

hjemmel i § 2, mens Associated Octel Company Ltd ble dømt for brudd på § 3 1. ledd. 

Associated Octel Company Ltd anket med den begrunnelsen at de hadde leid inn et 

selvstendig, kompetent firma som utførte oppgaven og som måtte bære ansvaret for 

sikkerheten til sin arbeidstaker. Verken the Court of Appeal eller the House of Lords gav 

medhold i anken. Det ble uttalt at det er likegyldig hvorvidt en oppdragsgiver engasjerer 

arbeidstakere eller et uavhengig entreprenørfirma for å utføre arbeidet og uansett om 

aktiviteten kontrolleres av oppdragsgiver. Så lenge arbeidet er en del av virksomheten, noe 

som er et spørsmål om fakta, har man et ansvar etter § 3 (1).  Stedet hvor oppdraget 

utføres, vil derimot normalt være en avgjørende faktor.  

Konklusjonen etter dette er at en arbeidsgiver har et vidtrekkende ansvar for at også 

andre enn egne ansatte ikke blir utsatt for risiko når det gjelder deres helse og sikkerhet.  

Spørsmålet er om ansvaret kan trekkes så langt som til å omfatte andre profesjonelle 

aktører som i dette tilfellet bestod av mannskapet på et ankerhåndteringsfartøy leid inn 

som selvstendig oppdragstaker for å bistå med å flytte riggen. Når det gjelder hvem som 

omfattes av ansvaret, var det i saken R v Board of Trustees of Science Museum 

befolkningen generelt som var beskyttet. I saken R v Associated Octel Company Ltd fra 

1996, var ansatte i et entreprenørfira som var leid inn av Associated Octel Company Ltd 

beskyttet. Det er i utgangspunktet ingen begrensninger i ansvaret for andre i disse 

avgjørelsene som tilsier at mannskapet på et innleid fartøy ikke er omfattet.  

Saken R v Associated Octel Company Ltd fra 1996 viser at et selskap holdes til ansvar 

selv om det er leid inn et selvstendig firma så lenge arbeidet utføres i tilknytning til 

oppdragsgivers område. Spørsmålet er om et ankerhåndteringsfartøy ved utplassering av 

anker kan sies å utføre arbeid i tilknytning til arbeidsgivers område. Det kan her trekkes 

frem at forflytningen av riggen var en operasjon der flere ankerhåndteringsfartøy bistod 

med gjennomføringen.  Operasjonen var planlagt med alle partene i fellesskap på land god 

tid i forveien og arbeidet foregikk i området rundt riggen. Forflytningen ble ledet av et 

innleid selskap for anledningen, Trident, som selv hyret inn ”tow-masters”. ”Tow-master” 

oppholdt seg på riggen under operasjonen og arbeidet på skift. Under operasjonen hadde 

de kontakt med og gav beskjeder til fartøyene om hvordan de skulle forholde seg. Ønsket 

fra Bourbon Dolphin om at Highland Valour skulle forsøke å «grapple» kjettingen da 

Bourbon Dolphin fikk problemer med å manøvrere i posisjon, gikk via ”tow-master”. At 

operasjonen foregikk på et begrenset område i den hensikt å forflytte riggen gjennom en 

samordnet operasjon, medfører at oppdraget må ansees å være utført innenfor 

oppdragsgivers område, både geografisk og faktisk.  

Neste spørsmål er da hvem som hadde plikt til å treffe tiltak for å unngå en slik risiko 

som materaliserte seg ved ulykken. Ansettelsesforholdene er her mer komplisert enn de 

refererte rettsavgjørelsene, med en operatør som har engasjert et firma som igjen har 
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engasjert selvstendige oppdragstakere, mens skaden rammet ansatte hos en annen 

selvstendig oppdragstaker som var engasjert av Team Marine på vegne av Chevron. Når 

det i R v Associated Octel Company Ltd uttales at det er likegyldig hvorvidt det er egne 

ansatte eller et annet firma som utfører arbeidet og hvorvidt aktiviteten kontrolleres av 

oppdragsgiver, mener jeg dette kan betraktes som en prinsippiell uttalelse om at det ikke er 

anledning for en oppdragsgiver å bli fri fra ansvaret etter § 3 gjennom å engasjere et annet 

firma til å utføre arbeidet. I alle fall gjelder dette når det er nærhet både geografisk og 

saklig mellom operasjonene. 

Dette tilsier at en operatør som en overordnet oppdragsgiver og ansvarlig for en 

ankerhåndteringsoperasjon har et ansvar for sikkerheten også til mannskapet på et innleid 

ankerhåndteringsfartøy som han ikke står i et direkte kontraktrettslig forhold til.jf. The 

Health and Safety at Work ect. Act 1974 § 3. 

Plikten til å ivareta ansattes og andres sikkerhet henger nært sammen med plikten til å 

foreta vurderinger av risiko knyttet til virksomheten, se pkt. 5 nedenfor.  

5 Krav om risikovurderinger  

5.1 Regelverk som krever at det utføres risikovurderinger 

Flere ulike regelverk stiller krav om risikovurderinger. The Offshore Installations 

(Prevention of Fire and Explosion, and Emergency Response) Regulations 1995 kom som 

en følge av Piper Alpha -ulykken i 1988 og retter seg mot brann og eksplosjoner på 

offshoreinstallasjoner. The Offshore Installations (safety case) Regulations 2005 har som 

formål å forebygge større ulykker og krever bl.a. godkjennelse fra HSE før det gis 

tillatelse for oppstart på installasjonen. Disse regelverkene kommer dermed ikke direkte til 

anvendelse her, og vil ikke bli nærmere omtalt. The Management of Health and Safety at 

Work Regulations 1999 har bestemmelser om risikovurderinger generelt. 

5.2 The Management of Health and Safety at Work 
Regulations 1999  

Forskriften er gitt med hjemmel i The Health and Safety at Work ect. Act 1974 og 

implementerer et EU-direktiv (89/391/ECC). Som The Health and Safety at Work ect. Act 

1974, gjelder forskriften generelt og ikke petroleumsvirksomhet spesielt.  

Forskriften inneholder en del bestemmelser med krav om risikovurderinger, helse- og 

sikkerhetsordninger, helseovervåkning samt koordinering og samarbeid om helse og 

sikkerhetsformål mellom ulike arbeidsgivere og selvstendig næringsdrivende. Det er gitt ut 

både Approved Code of Practice og guidance til forskriften.  
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Forskriften kommer til anvendelse på offshore-installasjoner og aktivitet i tilknytning til 

slike med tilsvarende avgrensning som the Healt and Safety at Work ect. Act 1974 jf. 

AOGBO, se forskriftens § 23.  

En sentral bestemmelsen i denne sammenheng er § 3 som krever at det blir foretatt 

risikovurderinger.  

Bestemmelsen lyder:  

“Risk assessment  
3. - (1) Every employer shall make a suitable and sufficient assessment of -  
(a) the risks to the health and safety of his employees to which they are exposed 

whilst they are at work; and  
(b) the risks to the health and safety of persons not in his employment arising out of 

or in connection with the conduct by him of his undertaking,  
for the purpose of identifying the measures he needs to take to comply with the 

requirements and prohibitions imposed upon him by or under the relevant statutory 
provisions and by Part II of the Fire Precautions (Workplace) Regulations 1997.  

(2) Every self-employed person shall make a suitable and sufficient assessment  
of -  
(a) the risks to his own health and safety to which he is exposed whilst he is at 

work; and  
(b) the risks to the health and safety of persons not in his employment arising out of 

or in connection with the conduct by him of his undertaking,  
for the purpose of identifying the measures he needs to take to comply with the 

requirements and prohibitions imposed upon him by or under the relevant statutory 
provisions.  

(3) Any assessment such as is referred to in paragraph (1) or (2) shall be reviewed 
by the employer or self-employed person who made it if -  

(a) there is reason to suspect that it is no longer valid; or  
(b) there has been a significant change in the matters to which it relates; and where 

as a result of any such review changes to an assessment are required, the employer 
or self-employed person concerned shall make them.  

(4) An employer shall not employ a young person unless he has, in relation to risks 
to the health and safety of young persons, made or reviewed an assessment in 
accordance with paragraphs (1) and (5).  

(5) In making or reviewing the assessment, an employer who employs or is to 
employ a young person shall take particular account of -  

(a) the inexperience, lack of awareness of risks and immaturity of young persons;  
(b) the fitting-out and layout of the workplace and the workstation;  
(c) the nature, degree and duration of exposure to physical, biological and chemical 

agents;  
(d) the form, range, and use of work equipment and the way in which it is handled;  
(e) the organisation of processes and activities;  
(f) the extent of the health and safety training provided or to be provided to young 

persons; and  
(g) risks from agents, processes and work listed in the Annex to Council Directive 

94/33/EC[8] on the protection of young people at work.  
(6) Where the employer employs five or more employees, he shall record -  
(a) the significant findings of the assessment; and  



Særskilt vedlegg nr. 1 til NOU 2008: 8
Bourbon Dolphins forlis den 12. april 2007

593
Vedlegg 7

 25

(b) any group of his employees identified by it as being especially at risk.”  

Det er henholdsvis arbeidsgiver og selvstendig næringsdrivende som er pliktsubjektene 

etter første og annet ledd i bestemmelsen. Plikten for arbeidsgiver består ikke kun i å 

utføre en risikovurdering for å avdekke hvilke farer egne ansattes helse og sikkerhet kan 

være utsatt for, men også den helse- og sikkerhetsmessige risiko personer som ikke er 

ansatt kan bli utsatt for gjennom virksomhetens opptreden. Som etter bestemmelsene i the 

Healt and Safety at Work ect. Act 1974 §§ 2 og 3, er det en vid krets av personer som er 

gitt beskyttelse etter bestemmelsen. Den er ikke begrenset hvem som omfattes av ”andre”, 

slik at arbeidstakere ansatt i et annet firma må antas omfattet.   

I tredje ledd kreves det at risikovurderingen blir revidert når det har vært en viktig 

endring i de forholdene som lå til grunn for den opprinnelige vurderingen. I henhold til 

sjette ledd, skal en arbeidsgiver med fem eller flere ansatte registrere funnene som gjøres 

ved risikovurderingen.  

Myndighetene har publisert en relativt omfattende Approved Code of Practice (ACOP) 

til The Management of Health and Safety at Work Regulations 1999 § 3. Denne omtaler 

generelle prinsipper og formålet med risikovurderinger i tillegg til at den presiserer og 

utdyper kravene i paragrafen. I ACOP er risiko omtalt som sannsynligheten for at en 

potensiell skade skal inntreffe: omfanget av risikoen vil avhenge av sannsynligheten for at 

skaden inntreffer, alvorlighetsgraden av skaden (eller den negative helsepåvirkningen) og 

antallet mennesker som kan bli berørt. Risikovurderingen skal bl.a. identifisere hvordan 

risiko kan oppstå og innvirke for å kunne ta beslutninger om hvordan risikoen skal 

håndteres slik at avgjørelsene tas på en informert, rasjonell og strukturert måte og slik at 

tiltak som settes i verk, er forholdsmessige. Risikovurderingene skal omfatte alle som kan 

bli affisert.  

Videre skal det være en forholdsmessighet i risikovurderingene: ubetydelig risiko kan 

vanligvis ignoreres. Det er ikke gjort andre unntak fra kravet om risikovurderinger. Det 

presiseres at det ikke er faste regler for hvordan en risikovurdering skal gjennomføres 

siden dette vil avhenge av arbeidets eller virksomhetens natur og type fare eller risiko. I 

henhold til ACOP er det videre et krav om at det risikovurderingene avdekker, skal 

nedtegnes. Når det er nødvendig, for eksempel fordi man finner at risikoen utvikler seg, 

skal risikovurderingene revideres. Om det er arbeidstakere som utfører arbeid for ulike 

arbeidsgivere på samme arbeidssted, skal arbeidsgiverne samarbeide om å oppfylle 

regelverkets krav, jf. forskriftens § 11. 

Kravet til risikovurderinger etter The Management of Health and Safety at Work 

Regulations 1999 med tilhørende Approved Code of Practice er dermed meget omfattende 

både med tanke på når det skal utarbeides risikovurderinger og hvem risikovurderingene 

skal omfatte.  
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Kravene i forskriften er naturlig nok generelt utformet med tanke på de ulike formene 

for risiko som kan forefinnes på ulike arbeidsplasser. Kravet om å identifisere farene på en 

arbeidsplass og iverksette tiltak i forhold til disse, kan konkretiseres gjennom å benytte 

standarder som er utarbeidet innen spesifikke områder. Dette kan være en måte å presisere 

hva som kreves når det gjelder krav til sikkerheten og herunder risikovurderinger.   

6 Standarder  

6.1 Standarders rettslige status 

Standarder kan inneholde forslag til hvordan en arbeidsoperasjon kan gjennomføres, hvem 

som bør ha ansvaret for hvilke oppgaver, tekniske spesifikasjoner m.v. De kan være 

utarbeidet av myndighetene eller ulike private organisasjoner. Det sentrale spørsmålet her 

er hvilken rettskildemessig status de kan tillegges.  

Et ytterpunkt er å ikke anse standardene relevant, d.v.s. se helt bort fra de ved 

vurderingen av om kravene i lov og forskrifter er oppfylt. Et annet ytterpunkt er ikke bare 

å tillegge standardene relevans, men også la de bli en vektig rettskildefaktor i den samme 

vurderingen.  Det er imidlertid en absolutt grense ved at legalitetsprinsippet krever 

hjemmelsgrunnlag i autorative kilder for å kunne ilegge straff. Standardenes rettslige 

betydning vil sannsynligvis ligge et sted mellom disse ytterpunktene, der relevante 

faktorer vil være hvilke andre rettskildefaktorer som foreligger, hvor godt kjent standarden 

er, hvem som har utarbeidet den og hvor gode løsninger den gir anvisning på.  

I følge opplysninger fra HSE og informasjon på deres nettportal kan standarder ansees 

som ”relevant good practice”, men det er så langt jeg har kunnet avdekke, ikke avklart i 

autorative rettskilder som lov, forskrift eller domstolene hvilken rettskildemessig 

betydning disse kan ha. Det er derfor ikke grunnlag for å anse standardene som bindende. 

Aktørene kan således fritt velge om de vil benytte de løsningene standardene gir anvisning 

på eller ikke. Standardene må imidlertid antas å ha en relevans uansett om de følges eller 

ikke, all den tid de gir en anvisning på hvordan et vagt utformet krav i det bindende 

regelverket kan møtes.  

6.2 Standarder som kan komme til anvendelse 

6.2.1 Presentasjon av noen aktuelle standarder 

Det er flere ulike standarder som kan komme til anvendelse under en riggforflytning.  

”OLF/NR 061A Retningslinjer for Sikker ankerhåndtering og sleping” skal ifølge 

formålsbestemmelsen i punkt 1.1. legge til rette for sikker ankerhåndtering og 

slepeoperasjoner. Retningslinjene har bl.a. detaljerte bestemmelser om de enkelte 
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aktørenes ansvar, krav til fartøy, innretning og utstyr og krav til sikker jobbanalyse, men er 

begrenset til å gjelde slike operasjoner på norsk sokkel og vil ikke bli videre omtalt her.  

The International Safety Management Code (ISM-koden) er utarbeidet av International 

Maritime Organization (IMO) som ble opprettet for å øke sikkerheten til sjøs og for å 

forebygge forurensning. Koden kommer til anvendelse på alle skip jf. kodens punkt 1.3. 

Koden krever at skip har et sikkerhetsstyringssystem. Sikkerhetsstyringssystemets mål er 

bl.a. at det etableres sikkerhet mot all identifisert risiko jf. punkt 1.2.2 2. ledd. Det er 

således et krav å identifisere risiko og sette inn tiltak i forhold til den risiko som blir 

avdekket, med andre ord et krav om risikoanalyse. Det utstedes et sertifikat som bevis på 

at skipet oppfyller kravene i koden. Det skal fremgå av sertifikatene hvilket selskap som er 

driftsansvarlig og dette kan havnestaten kontrollere, noe som synliggjør ansvarsforholdene 

for skipet.  

Siden ISM -koden uansett kun kom til anvendelse på fartøyene, blir den ikke videre 

behandlet her.  

6.2.2 Guidelines for the safe management of offshore supply and 
anchor handling operations NWEA 

En relevant standard som omhandler ankerhåndteringsoperasjoner og som gjelder der 

riggforflytningen fant sted, er ”Guidelines for the safe management of offshore supply and 

anchor handling operations NWEA” (North West European Area) eller ”Retningslinjer for 

sikker styring av offshore service- og ankerhåndteringsoperasjoner (nordvesteuropeisk 

område)” som den heter på norsk.  

Det norske rederiforbund, Oljeindustriens landsforening (OLF) og United Kingdom 

Offshore Operators Association er blant signaturorganisasjonene til denne ”guideline”. 

Retningslinjene har som formål å bedre sikkerheten ved forsynings- og 

ankerhåndteringsoperasjoner i det nordvestlige Europa. Dette gjøres gjennom å integrere 

beste praksis og prosedyrer fra operatørselskaper, redere og andre. Retningslinjene 

kommer i tillegg til eventuelle nasjonale krav. De erstatter ikke nasjonale krav, men om de 

følges, ”gir man sterk indikasjon til nasjonale administrasjoner om at helse- og 

sikkerhetslovgivningen følges og at de riktige forholdsreglene treffes”, jf. punkt 1.5.2. 

Avvik fra retningslinjene må inkluderes i risikovurderingen eller sikker jobb-analyse og 

godtas av de involverte parter.  

Disse retningslinjene inneholder på enkelte områder de mest spesifikke kravene til 

hvordan en ankerhåndteringsoperasjon skal gjennomføres, og jeg gir først en generell 

oversikt over hvilke bestemmelser som kan være av interesse for riggforflytningen. 

Retningslinjens mål er i henhold til punkt 1.1 å ”[s]ikre og forbedre sikkerheten ved 

forsynings- og ankerhåndteringsoperasjoner i det nordvestlige Europa (NWEA).” Videre 

er det et mål å ”[g]i veiledning om eliminering eller reduksjon av farer og risikoer under 
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forsynings- og ankerhåndteringsoperasjoner”. Virkeområdet er ikke begrenset til enkelte 

lands kontinentalsokkel eller skip, men omfatter ”alle som er involvert i samhandling 

mellom offshoreinnretninger, baser og offshore servicefartøy knyttet til 

offshoreoperasjoner i Nordvest-Europa”, jf. punkt 1.4 2. ledd.  

Punkt 2 omhandler rollefordeling og etter punkt 2.1 er ”samtlige medarbeidere […] 

ansvarlige, både for egen sikkerhet og sikkerheten til dem som de samhandler med”. 

Kapteinen er ”til enhver tid ansvarlig for sikkerheten til mannskapet, fartøyet og lasten…” 

og ”må stanse operasjoner som utgjør en trussel mot fartøyets sikkerhet…”, jf. punkt 2.2.1. 

Det er både i denne bestemmelsen og andre steder i regelverket påpekt at kapteinens 

faglige skjønn med tanke på fartøyet og mannskapets sikkerhet ikke skal påvirkes.  

Rederen er på sin side ansvarlig for at fartøyet er ”riktig bemannet og utstyrt for 

oppdraget” og at det er ”forberedt en operasjonsplan som dekker operasjoner og tjenester 

fartøyet kan forventes å delta i”. Videre skal rederen ”[u]tarbeide operasjonsbetingelser for 

fartøyet” med ”beskrivelse av betingelsene for sikker operasjon av fartøyet under alle 

forhold, og begrensningene fartøyet måtte ha” og sørge for at et eksemplar av 

retningslinjene ”oppbevares om bord” og at ”alle involverte mannskaper er kjent med 

innholdet”.  

Punkt 6 inneholder spesifikke regler for ankerhåndtering og sleping. Innledningsvis er 

det en advarsel om at ankerhåndteringsoperasjoner og sleping kan være farlig og at 

innretningspersonalet må kjenne til fartøyets driftsmessige og begrensninger, jf. punkt 6.1.  

Operatørselskapet har ansvaret for å sørge for ”adekvat planlegging og risikovurdering 

for hele ankerhåndterings- og slepeoperasjonen”, jf. punkt 6.1.2 2. ledd. Eier skal bl.a. 

utarbeide riggflyttingsprosedyrer. Plattformsjefen kan delegere riggflyttingsoppgaver til 

slepeansvarlig, jf. punkt 6.1.4, 1.ledd. Kapteinens hovedanliggende er fartøyets og 

mannskapets sikkerhet og han kan ”om nødvendig” stanse operasjoner som kan sette disse 

i fare, jf. punkt 6.1.5 1. ledd.  

Det er krav om at operatørselskapet arrangerer et riggflyttingsmøte før operasjonen 

starter der hensikten bl.a. er å utarbeide risikovurdering for fartøy, jf. punkt 6.2 2. ledd og 

der også krav til fartøy skal gjennomgås. Det er imidlertid krav om at både innretning og 

fartøy utfører risikovurderinger før operasjonen starer, jf. punkt 6.4 1. ledd. Om en 

operasjon er endret, må personalet gå gjennom farer og risikoen ved den endrede 

operasjonen, noe som krever en pause.  

Det er et eget kapittel i retningslinjen om risikohåndtering, og alle parter skal ha adekvat 

opplæring til å foreta risikovurderinger. Reder og operatørselskaper har et ansvar for at 

adekvate risikovurderinger er på plass, jf. punkt 7.2 3. ledd. Plattformsjef og kaptein har 

ansvaret for å sikre at risikovurdering utføres på henholdsvis innretningen og fartøyet. For 

at dette skal la seg gjøre, er det i punkt 9 et krav om opplæring, kompetanse og 

bemanning. En kaptein uten tidligere erfaring med ankerhåndtering skal ha gjennomført 
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minst fem riggflyttinger med en erfaren kaptein før vedkommende har kommandoen i et 

ankerhåndteringsoppdrag. Det er rederen som skal dokumentere at kapteinen har oppfyller 

disse kravene, jf. punkt 9.2.4 2. ledd. For offisrerer uten tidligere erfaring, er det kun en 

anbefaling i punkt 9.2.4 3. ledd om at slike offiserer bør gjennomføre minst fem 

riggflyttinger eller en passende kombinasjon av riggflyttinger og simulatortrening.  

6.3 Standardens betydning for riggforflytningen 

”Guidelines for the safe management of offshore supply and anchor handling operations 

NWEA” krever at alle tar ansvar for både egen og andres sikkerhet, og at 

operatørselskapet sørger for at det utføres risikovurderinger. Disse kravene følger også av 

bl.a. The Health and Safety at Work etc. Act og The Management of Health and Safety at 

Work Regulations 1999. The Management of Health and Safety at Work Regulations 1999 

med tilhørende approved code of practice er relativt detaljert, men det sies at det ikke er 

noen faste regler for hvordan en risikovurdering skal gjennomføres all den tid dette vil 

avhenge av typen arbeid eller virksomhet og hvilken type risiko og farer dette fører med 

seg. En standard som omhandler den operasjonen som gjennomføres vil således kunne ha 

en betydelig innflydelse på hva som konkret kreves av risikovurderinger etter forskriften, 

kanskje særlig fordi standarden direkte eller indirekte kan si noe om hva som kan utgjøre 

en risiko ved en ankerhåndteringsoperasjon. I den grad standarden definerer hva som kan 

utgjøre en sikkerhetsmessig risiko, kan gjøre det vanskelig for en aktør å hevde at slik 

risiko ikke er kjent, jf. begrepet ”reasonably practicable”. 

7 Oppsummering og konklusjoner  
Hvert land kan gi bindende regler innefor sitt territorium samt i en viss grad på 

kontinentalsokkelen. Videre kan det enkelte land gi regler for skip registrert i landet i 

henhold til flaggstatsprinsippet. Hva reglene materielt sett går ut på, må fastsettes etter en 

alminnelig anvendelse av juridisk metode 

Regelverksmetodikken i UK går grovt sett ut på at det er gitt generelle, formelle regler 

der målet er formulert, mens aktørene har en viss valgfrihet når det gjelder hvordan 

målene skal oppnås. For noen regelverk er det utarbeidet guidance eller approved code of 

practise. Disse er ikke juridisk bindende og det er frivillig for aktørene om de vil benytte 

de anbefalte løsningene i den forstand at det kan velges andre løsninger så lenge de valgte 

løsningene oppfyller de formelle kravene i lov eller forskrift. Det er vanskelig å fastslå 

hvorvidt en valgt løsning oppfyller kravene i svært vage normer og dette må skje gjennom 

en konkret vurdering. Som siste ledd i kjeden er det utarbeidet standarder eller 

anbefalinger som kan bli betraktet som ”relevant good practice”. Ettersom de gjerne er 

mer konkret i sitt innhold, kan de presisere ellers vage normer. De er dermed å anse som 

anbefalinger om hvordan man kan gå frem for å oppfylle forskriftens krav der denne ikke 



Særskilt vedlegg nr. 1 til NOU 2008: 8
Bourbon Dolphins forlis den 12. april 2007

598
Vedlegg 7

 30 

er tilstrekkelig konkret. Dersom de skal tillegges rettskildemessig vekt ut over dette, må 

det bero på at en tolkning av bindende rettskilder som lov og forskrift vil kunne føre til 

samme resultat, eller at det følger av autorative tolkninger av slike, i praksis 

rettsavgjørelser.  

The Health and Safety at Work etc. Act 1974 er gitt anvendelse på Britisk 

kontinentalsokkel, og etter en tolkning av forskriften AOGBO mener jeg at loven kommer 

til anvendelse også på operasjonen med å forflytte riggen. Lovens §§ 2 og 3 gir 

arbeidsgiver og selvstendige næringsdrivende er vidtrekkende plikter, både når det gjelder 

sikkerheten til egne ansatte og andre. Domstolene har definert kretsen loven gir 

beskyttelse, til å omfatte også ansatte i andre firma engasjert i virksomheten. Jeg mener 

dommen kan sies å ha oppstillet et prinsipp der aktører som ikke har et direkte 

kontraktsrettslig forhold til en annen profesjonell aktør, likevel har et ansvar for at deres 

handlinger ikke truer sikkerheten til den andre aktørens ansatte, forutsatt at det er 

tilstrekkelig saklig og geografisk forbindelse mellom aktørenes virksomhet.  

The Management of Health and Safety at Work Regulations 1999 krever at arbeidsgiver 

og selvstendige næringsdrivende foretar risikovurderinger både når det gjelder risiko i 

forhold til egne ansatte og andre jf. § 3. Videre er det et krav etter § 3, 3. ledd at det foretas 

nye risikovurderinger dersom særskilte forhold tilsier det. Slike forhold kan være uventede 

hendelser, eller endringer i operasjonen. Når arbeidstakere ansatt av ulike arbeidsgivere 

arbeider sammen, skal arbeidsgiverne samarbeide om å oppfylle forskriftens krav, jf. § 11. 

Standarder, og mest nærliggende ”Guidelines for the safe management of offshore 

supply and anchor handling operations NWEA”, vil kunne utfylle de vage kravene i lov og 

forskrift gjennom at det er konkretisert hva som kan utgjøre en risiko ved 

ankerhåndteringsoperasjoner og hvordan slike kan forebygges.  

8 Virkemidler for å unngå at en tilsvarende hendelse 
skal kunne inntreffe igjen.  

8.1 Fokus på sikkerhet ut fra uønskede hendelser 

Det er flere hensyn å ivareta når det skal utarbeides regelverk og sikkerhetsreguleringen 

står i en særstilling. Forebygging av ulykker er ikke et arbeid som kan fullføres og 

avsluttes, men må kontinuerlig prioriteres i alle ledd og under alle operasjoner.  

Normalt vil det være stort fokus på sikkerheten i kjølvannet av en ulykke og de forhold 

som forårsaket den siste ulykken får særlig oppmerksomhet. Dette kan medføre store 

svingninger mht. hvor stor oppmerksomhet forebyggende tiltak får og hvordan 

oppmerksomheten fordeler seg. For det første kan oppmerksomheten på ett felt svekke 

oppmerksomheten på andre risikofylte operasjoner. I verste fall kan tiltak begrunnet i en 
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ulykke svekke tiltakene på andre felt fordi man blir for ensidig oppmerksom på den 

aktuelle svikten uten å være våken for at de tiltak denne tilsier kan ha korresponderende 

uheldige virkninger på andre felt. For det andre vil sikkerheten totalt sett kunne få mindre 

og mindre oppmerksomhet jo lengre tid som går etter en ulykke ved at andre gjøremål 

krever oppmerksomhet, det kommer inn nytt personell som ikke har erfart de farene 

virksomheten fører med seg, m.v.  

8.2 Regelverkets virkeområde og ansvarlige etter regelverket 

Det er viktig å presisere hvilket virkeområde regelverket har slik at det ikke oppstår 

uklarheter om hvilke regler som gjelder for hvilke operasjoner og innenfor hvilke 

geografiske områder.  

Der flere regelverk møtes, bør forholdet mellom reglene, de ansvarlige (både 

myndigheter og virksomhetsaktører) m.v. avklares. Hensikten er både å hindre utilsiktede 

overlappende regelverk (der de også kan bli selvmotsigende) og å hindre lovtomme rom, 

d.v.s. handlinger som ikke dekkes av reglene eller som ingen har et overordnet ansvar for. 

Det bør vektlegges å ha klare bestemmelser om hvem som er ansvarlige i henhold til 

reglene til enhver tid. I større virksomheter der oppgaver gjerne blir delegert til 

entreprenører og underentreprenører, vil en åpning for å delegere ansvaret for at 

regelverket blir fulgt, kunne føre til ansvarspulverisering eller uklarhet om hvor ansvaret 

faktisk ligger. Det er et spørsmål om det i det hele tatt bør være mulig å delegere fra seg 

ansvar siden dette vil kunne føre til uklare ansvarforhold. Den som delegerer fra seg 

ansvar vil gjerne være i en posisjon der han eller hun har en innvirkning på sikkerheten for 

eksempel gjennom å kunne velge hvem som blir tildelt oppdraget eller hvilke økonomiske 

rammer oppdraget får. Det bør sikres at dette ikke frister til at løsninger konstrueres med 

det formål å begrense ansvaret for uønskede hendelser. Men engasjerte entreprenører og 

underentreprenører må også kunne holdes ansvarlig for sine handlinger. Løsningen er 

derfor ofte at flere kan stilles til ansvar. Det er da ikke unnskyldelig at en overordnet 

instans ikke visste om at enkelte forhold hos en entreprenør var uforsvarlige, hvilket vil gi 

et incitament til at det velges entreprenører som er seriøse, og at de gis arbeidsforhold som 

gir rom for å ta sikkerhetsmessige hensyn. På den annen side vil ansvaret kunne 

pulveriseres hvis absolutt alle involverte gjøres til pliktsubjekter. En slik 

reguleringsteknikk bør derfor kombineres med at ett subjekt utpekes til å ha overordnede 

koordinerende plikter i forhold til de øvrige – slik man ser utslag av på norsk sokkel (der 

rettighetshaver/operatør er gitt denne rollen i viktige sammenhenger).  
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8.3 Regelverkets materielle innhold 

For å unngå store variasjoner i hvilken oppmerksomhet forebyggende arbeid får, bør 

regelverket pålegge aktørene til å ha et vedvarende fokus på sikkerhet og dermed motvirke 

at bransjen blir for avslappet ift. å forebygge ulykker. Et for konkret og detaljert regelverk 

vil gi en forutsigbarhet i forhold til hvilke krav som stilles og forenkle tilsynet med om 

regelverket blir fulgt. På den annen side vil det føre til en stagnering av utviklingen ved at 

ny teknologi og nye løsninger ikke tas i bruk og fordi aktørene, som er de nærmeste til å 

kunne velge trygge løsninger, ikke får tilstrekkelig oppfordring til det. Ansvaret for 

sikkerheten ved et slikt detaljert regelverk blir videre liggende hos regelgiver, som ofte 

ikke har førstehånd kjennskap til hva som faktisk kan utgjøre en trussel mot sikkerheten. 

Regelverket bør derfor legge opp til at det legges inn en fleksibilitet som gir et incitament 

– men også en plikt – til å velge det som fremstår som den beste løsningen i et 

sikkerhetsmessig perspektiv. Dette kan gjøres gjennom å kreve at aktørene selv må 

utarbeide interne risokovurdeinger, arbeidsprosedyrer m.v. og at de selv må etablere 

systemer for å sikre at dette følges internt i virksomheten (og av underliggende 

virksomheter).  En regulering etter disse linjene stiller i neste omgang krav til utformingen 

av systemet for myndighetenes kontroll med at regelverket etterleves.  

En grense for hvor vagt regelverket kan utformes følger av kravet om et 

hjemmelsgrunnlag med en viss substans for å kunne straffeforfølge overtredelser av 

regelverket.  

8.4 Internasjonalt samarbeid  

Innenfor petroleumsvirksomhet og spesielt den maritime del av den, bør internasjonalt 

samarbeid vektlegges for å sikre så ensartede avgrensninger, materielle krav og lik 

ansvarsfordeling som mulig. Dette vil også være kostnadseffektivt ved at tilsyn kan skje 

fra ulike land, selskaper kan utarbeide planverk i henhold til ett lands krav, materiell kan 

benyttes på flere lands kontinentalsokkel uten ombygging m.v. Dette vil kunne frigjøre 

ressurser som kan settes inn i forebyggende tiltak. Videre vil erfaringsutveksling og 

samarbeid over landegrensene kunne gi bedre løsninger for sikkerheten totalt sett. 
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1 THE LOSS OF THE “BOURBON DOLPHIN”  

1.1 Terms of reference and object  

The Commission desires a review of the British rules that govern the vessel, operator 

and the rig/licensee during the anchor-handling operation in which the “Bourbon 

Dolphin” participated as one of several vessels in the moving of the rig “Transocean 

Rather” on 12 April 2007, an operation that resulted in the “Bourbon Dolphin” 

rolling over and subsequently sinking.  

The evaluation is to cover a discussion of what regulations are applicable. In 

addition, it is to be explained to what degree the players were bound by these rules. 

The legal opinion is restricted in theme to the British regulatory system and in time 

to the rules that were applicable before and during the anchor-handling operation. 

Under this head the Commission desires an assessment of to what degree the 

guidelines and similar can be deemed to be binding upon the players.  

Regulatory systems in relation to the vessel, its design and thereby stability, will not 

be discussed, nor will emergency response and the implementation of the rescue 

operation after the “Bourbon Dolphin” was lost.  

Finally, the Commission desires a brief account of what, if anything, can be 

done in order to avoid similar occurrences in the future.  

The legal opinion shall be within the framework given to the Commission of 

Inquiry into the loss of the “Bourbon Dolphin” through its terms of reference. 

Professor dr. juris Knut Kaasen has reviewed the legal opinion.  

The Commission has the right to append the legal opinion to the final report 

and otherwise refer to it in its own report. The author has the right to publish the 

legal opinion herself, wholly or in part.  

1.2 Materials and background information  

As a basis for the report, I held a single meeting with the entire Commission on 8 

August 2007.  
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I was further present during the Commission’s hearing of 7 August 2007. 

The Commission put me in touch with Mr. Rognvald Thomson of the Health and 

Safety Executive in The United Kingdom, which corresponds to the Petroleum 

Safety Authority (Petroleumstilsynet) in Norway, and there was telephonic contact 

on 9 October, 19 October and 4 December, plus a meeting in Aberdeen 22 

November and another at Gardermoen airport (Oslo) on 6 December 2007.  

 

The following material has been sent by the Commission:  

• The Commission of Inquiry’s terms of reference  

• ISM Code and Revised Guidelines on Implementation of the ISM Code by 

Administrations 2002 Edition  

• (Norwegian) OLF/NR’s guidelines for safe anchor-handling and towing (No. 

061-A)  

• Guidelines for safe management of offshore supply and anchor handling 

operations (NW European Area, NWEA).  

• The Health and Safety at Work etc. Act 1974  

• The Health and Safety at Work Act 1974 (Application outside Great Britain) 

Order 2001  

• The Management of Health and Safety at Work Regulations 1999  

o Approved code of practice and guidance L21  

• The Offshore Installations (safety case) Regulations 2005  

o A Guide to the Offshore Installations (safety case) Regulations 2005 

L30  

• The Offshore Installations (Prevention of Fire and Explosion, and 

Emergency Response) Regulations 1995  

o Approved code of practice and guidance L65  

• The Offshore Installations and Pipelines Works (management and 

administration) Regulations 1995  

o A Guide to the Offshore Installations and Pipelines Works 

(management and administration) Regulations 1995 L70  

In addition the following courses/regulatory systems have been evaluated or 

employed:  
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• The Offshore Safety Act 1992  

• (Norwegian) Act No. 7 of 9 June 1903 on State Control of the Seaworthiness 

of Ships etc.  

• Knut Kaasen: Sikkerhetsregulering i petroleumsvirksomheter (Safety 

Regulation of the Petroleum Activity), Sjørettsfondet, Oslo 1984, and 

particularly Section 7 “Draft Petroleum Act» and Section 50, “Overview of 

British Safety Regulations and Control”.  

• Terence Daintith, Geoffrey Willoughby & Adrian Hill: United Kingdom Oil 

and Gas Law  

• Michael Ford and Jonathan Clarke: Redgrave's Health and Safety, 5th 

edition, published by LexisNexis/Butterworths, ISBN 978-1-4057-1890-5  

• John Ridley & John Channing: Safety at work, 6th edition, published by 

Elsevier, ISBN 978-0-7506-5493-7 

 

There is a quantity of information available on links from the Health and Safety 

Commission’s web portal that has been used, including The Health and Safety 

System in Great Britain and Five Steps to Risk Assessment. Since the regulatory 

system is extremely extensive, to a certain extent it has been necessary to build on 

information from the HSE in the work of finding relevant regulations and legal 

decisions. The evaluations of the material have, however, been made on an 

independent basis.  

Some provisional conclusions from the work were presented to the 

Commission of Inquiry’s chairman and secretary on Friday 26 October.  

Information about the factual aspects of the capsizing has been obtained from the 

Commission of Inquiry.  

1.3  Introductory comments and clarification of terms  

It should be noted that this legal opinion consists of general legal observations, so 

that conclusions about the actual course of events cannot be derived from the legal 

opinion. The facts of the case are, however, limited to what is raised for discussion 

here, so that questions that are not relevant to clarifying the legal aspects of the 

“Bourbon Dolphin” capsizing will not be considered.  
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In the legal opinion the term “regulatory system” is used as an umbrella term 

for acts, statutory regulations and guidelines, regardless of whether they are regarded 

as legally binding or not. Where it is important to distinguish between the various 

types of regulatory systems, it will be stated what kind of regulatory system we are 

talking about.  

Abbreviations will be used for two public British agencies; The Health and 

Safety Commission (HSC), which is a non-departmental body that answers to the 

Department of Work and Pensions and that works on health and safety legislation.  

Under the Health and Safety Commission (HSC) comes the Health and Safety 

Executive (HSE), which can be compared with our own Petroleum Safety Authority 

(Ptil), although the HSE administers the entire health and safety regulatory system in 

the United Kingdom and not only that governing the petroleum activity.  

Provisions about the HSC and HSE may be found in the Health and Safety at Work 

etc. Act 1974 Sections 10ff.  

1.4 Briefly on the facts surrounding the accident – as a 

framework for the legal opinion  

The “Bourbon Dolphin” was a Norwegian-registered anchor-handling vessel hired 

by Team Marine on behalf of Chevron. The vessel capsized and sank on 12 April 

2007 in the British exclusive economic zone in connection with the move of the rig 

“Transocean Rather” (registered in Panama). The “Bourbon Dolphin” was engaged 

in deploying the eighth and last anchor of the rig when the boat rolled over. The 

operation involved several other vessels and when the “Bourbon Dolphin” capsized, 

she was assisted by the UK-registered boat “Highland Valour”.  

Chevron was operator on the field and had the prime responsibility for the rig 

move, but had commissioned the consultancy firm Trident to prepare the rig move 

plan with a description of how and when the move should be done. On board the rig 

were two towmasters, who are self-employed and hired by Team Marine on behalf 

of Chevron. The towmasters had the operational responsibility for the rig move and 

were the liaisons between the involved vessels.  
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2 THE REGULATIONS – SOME SPECIAL 

CHARACTERISTICS  

2.1 Overview and delimitation 

The “Bourbon Dolphin” was a Norwegian-registered vessel and the flag-state 

principle means that the Norwegian regulatory system is applicable to the vessel 

herself. Norway thus has jurisdiction over the “Bourbon Dolphin”, but not over 

others during the operation, such as the operator or the rig. The vessel herself is not 

embraced by British jurisdiction. The vessel was operating in the British economic 

zone. This is why the British regulatory system is applicable to the operation and the 

other implicated parties.  

Moreover, the accident happened in the Scottish sector, but this is only 

relevant in relation to the procedural aspect of a possible criminal prosecution and 

has no significance to the substantive content of the regulatory system. This will not, 

therefore, be discussed further.  

The questions to be further illuminated are: which regulatory systems at that 

time were applicable to the anchor-handling operation, who is bound under the 

regulatory system and to what degree the rules are binding on them. Some 

comparisons will be made with the Norwegian regulatory system where this is 

natural.  

The regulatory system to be considered is the rules that are applicable to 

activities prior to and during the actual operation. The rescue operation and the 

regulatory system governing this will not, therefore, be touched upon.  

2.2 The regulations governing the operation as a whole – 

the British regulatory system  

2.2.1 The methodology of the regulations  

The regulatory system that is applicable is extensive and consists, apart from acts 

and statutory regulations, of several other sources of law as well. As in Norway there 

is a distinction between the maritime legislation, the petroleum legislation and the 
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legislation on shore. The demarcation of the offshore activity on the British side is 

different from what we know from Norwegian law, in that mobile installations are 

included under the petroleum activity and the land-based regulatory system is 

applicable to these. In both countries the land-based regulatory system has been 

given application to the petroleum activity and in addition a number of rules are 

issued for the offshore activity specifically.  

The regulatory methodology is in many ways similar to what we find in 

safety regulation of the petroleum activity in Norway, where acts and statutory 

regulations are designed as functional requirements (in the UK called a “goalsetting 

regime”). This means that the rules present goals and principles in which it is stated 

what the authorities wish to achieve by means of the regulatory system. The rules 

are thereby to a great degree vaguely formulated, which hampers the work of finding 

out what must be done in order to fulfil the regulatory system’s requirements on the 

basis of acts and statutory regulations alone.  

The British regulatory system is complemented in several ways. In the first 

place there are several types of regulations over and above acts and statutory 

regulations. These include a form of “semi-binding” rule drawn up by the authorities 

that amplifies the requirements of the statutory regulations and which the players can 

follow if they choose (approved code of practice and guidance). In addition there are 

a number of different standards that can constitute “relevant good practice”. In the 

second place, the players are mandated themselves to complement the regulatory 

system inter alia by risk assessments. There is no tradition of using the travaux 

préparatoires as a source of law as in the Nordic countries.  

The trend is towards the regulatory system becoming more concrete the 

further we move from the binding rules in acts and statutory regulations. This gives 

rise to a question of what is the significance in terms of sources of law of 

recommended practice, guidelines, standards and any own risk assessments, 

including whether they have relevance and if so what weight they can be assigned.  

The British regulatory system can consequently be divided into five different 

categories, in three groups.  

The first two categories are acts of Parliament and statutory regulations, 

which are binding rules, but which are consequently vague and generally worded. In 

this way they display similarities with the Norwegian safety regulatory system.  
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The next two categories consist of the semi-binding rules formulated by HSE 

and which in form are reminiscent of the special remarks in a Proposition to the 

Odelsting, a Norwegian Bill. The first is approved code of practice, abbreviated 

ACOP) and the other are guidance. The Approved Code of Practice and the 

guidance can be revised by HSE as required.  

The fifth and last category is standards and corresponding recommendations 

drawn up bodies other than the authorities as for example national or international 

organisations.  

2.2.2 More on the Approved Code Of Practice (ACOP) and the 

Guidance  

The Health and Safety at Work etc. Act 1974 Sections 16 and 17 contain provisions 

on approval of the approved code of practice and use thereof in the context of 

criminal prosecution. This states how the approved code of practice can be 

promulgated, amended and rescinded. The provision in its entirety reads:  

“17 Use of approved codes of practice in criminal proceedings  

(1) A failure on the part of any person to observe any provision of an 

approved code of practice shall not of itself render him liable to any civil or 

criminal proceedings; but where in any criminal proceedings a party is alleged 

to have committed an offence by reason of a contravention of any requirement 

or prohibition imposed by or under any such provision as is mentioned in 

section 16(1) being a provision for which there was an approved code of 

practice at the time of the alleged contravention, the following subsection shall 

have effect with respect to that code in relation to those proceedings.  

(2) Any provision of the code of practice which appears to the court to be 

relevant to the requirement or prohibition alleged to have been contravened 

shall be admissible in evidence in the proceedings; and if it is proved that there 

was at any material time a failure to observe any provision of the code which 

appears to the court to be relevant to any matter which it is necessary for the 

prosecution to prove in order to establish a contravention of that requirement or 

prohibition, that matter shall be taken as proved unless the court is satisfied that 

the requirement or prohibition was in respect of that matter complied with 

otherwise than by way of observance of that provision of the code.  

(3) In any criminal proceedings-- 

(a) a document purporting to be a notice issued by the Commission under 

section 16 shall be taken to be such a notice unless the contrary is proved; and  
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(b) a code of practice which appears to the court to be the subject of such a 

notice shall be taken to be the subject of that notice unless the contrary is 

proved.” 

If the approved code of practice is violated, this shall not in itself mean any liability 

in civil or criminal law. But if the court finds that a relevant approved code of 

practice has been contravened, this may mean that a provision has been contravened, 

unless the court finds that the requirement of the provision has been fulfilled 

otherwise than by following the approved code of practice, confer Section 17. 

For purposes of comparison, the (Norwegian) Petroleum Act Section 10-1 

first paragraph contains a reference to the effect that “the petroleum activity … shall 

proceed … in conformity with the applicable regulatory system for such petroleum 

activity.” Previously the formulation was that the petroleum activity had to proceed 

in conformity with “the applicable regulatory system and recognised norms for such 

petroleum activity.” It is apparent from the travaux préparatoires that the change 

was not meant to have any effect on the content, and the provision thus refers also to 

requirements and specifications that appear in the guidelines.  

The preamble to the statutory regulations refers to the fact that the status of 

the approved code of practice and the guidance is described at the beginning of the 

statutory regulation, where the approved code of practice and the guidance also 

appear, and in a box at the beginning of the statutory regulation something is said 

about what significance the approved code of practice and the guidance is meant to 

have. Neither the preamble nor the box is a part of the formal text of the statutory 

regulation.  

The box at the beginning of the statutory regulations states that the approved 

code of practice provides practical guidance in how the requirements of the 

regulatory system can be met. These provisions are, as mentioned, not legally 

binding, and the players are not mandated to follow the rules. They are, however, 

assigned a particular regulatory significance:  

“This Code has been approved by the Health and Safety Commission, with the consent 

of the Secretary of State. It gives practical advice on how to comply with the law. If you 

follow the advice you will be doing enough to comply with the law in respect of those 

specific matters on which the Code gives advice. You may use alternative methods to 

those set out in the Code in order to comply with the law.  
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However, the Code has special legal status. If you are prosecuted for breach of 

health and safety law, and it is proved that you did not follow the relevant provision of 

the Code, you will need to show that you have complied with the law in some other 

way or a court will find you at fault.” 

It follows from this that if the approved code of practice (ACOP) is followed, it is 

sufficient that the requirements are fulfilled as regards the specific conditions in 

relation to which the approved code of practice makes recommendations. It is 

voluntary to follow the approved code of practice, and the players can use 

alternative methods of meeting the requirements of the regulatory system. It is stated 

that the approved code of practice has a special legal status, in that, if someone is 

prosecuted for contravention of the regulatory system and it is found that the person 

has not followed the approved code of practice, he or she can be convicted if unable 

to show that the requirement of the regulatory system has been fulfilled. The burden 

of proof for whether the law has been complied with will in such cases lie with the 

prosecution. The use of the approved code of practice thereby provides a flexibility 

as regards technological development and so forth but also because it is easier to 

amend.  

As regards the guidance, this has a status as a source of law different from that 

of the approved code of practice.  

“This document also includes other, more general guidance not having this special 

status. This guidance is issued by the Health and Safety Commission. Following the 

guidance is not compulsory and you are free to take other action. But if you do follow 

the guidance you will normally be doing enough to comply with the law. Health and 

safety inspectors seek to secure compliance with the law and may refer to this guidance 

as illustrating good practice.” 

In the same way as for the approved code of practice, the players are not obliged to 

follow the guidance and may choose other procedures in order to fulfil the 

requirements of the statutory regulations. If the players choose to follow the 

guidance, this will normally be sufficient to fulfil the requirements of the legislation. 

On the other hand, deviation from the guidance does not lead it itself to any demand 

that the prosecution document that the chosen procedure fulfils the requirements of 

legislation and statutory regulations, as the case was for deviation from the approved 

code of practice. 
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By way of comparison it may be mentioned that the Norwegian regulatory 

system refers to non-binding commentaries prepared by the authorities. The 

Regulations No. 1016 of 31 August 2001 pertaining to Health, Safety and the 

Working Environment (framework regulation), Section 18 second paragraph, states:  

“When the party responsible makes use of a standard recommended in the guidelines to 

a provision of the regulations, as a means of complying with the requirements of the 

regulations in the area of health, working environment and safety, the party responsible 

may as a rule take it that the regulation requirements have been met.”  

 

The British guidance is thereby assigned the same significance as a source of law as 

the commentaries to the regulatory provisions in Norway, but with the difference 

that the Norwegian regulatory system refers to the norms in statutory regulations.  

The reason for the choice of this regulatory method is that the players should have a 

certain freedom of choice, since the responsibility for safety is vested in them and 

not in the authorities. Having legislation and statutory regulations consisting of goals 

and principles, while the more detailed rules are to be found in the approved code of 

practice and guidance, was intended to give the regulatory system a flexibility that 

inter alia permits technical development within the framework of the binding rules. 

Within the framework of the regulatory system, the players are mandated to reduce 

the risk as far as is “reasonably practicable”, see for example the Health and Safety 

at Work etc. Act 1974 Section 2.  

The players may, however, elect to follow the recommendations in the 

guidance and the approved code of practice. They will then be virtually certain that 

the requirements of legislation and statutory regulation are fulfilled and that they 

will not be held accountable should an accident occur. There is thus no strong 

encouragement in the methodology of the regulatory system to actively find new and 

better solutions in order to improve safety, even if this is stated as a reason for using 

the guidance and the approved code of practice. On the other hand, the fact that this 

guidance is not binding on the players means that they are allowed to develop better 

solutions.  

2.2.3 The subjects of the obligations 
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Who is the subject of the obligations under the regulatory system varies according to 

whether the regulation is directed at working life in general or whether the rules 

govern the offshore activity in particular. In the general rules on working 

environment, the subjects of the obligations are primarily the employer and the self-

employed.  

The regulations governing the offshore activity in particular have different 

terms for the subjects of the obligations. For example The Offshore Installation 

(Safety Case) regulation 2005 assigns duties to “the duty holder”, who may be either 

the operator of a “production installation” or the owner of a “non-production 

installation”, confer the definitions in Section 2.  

 

3 GEOGRAPHICAL AND FUNCTIONAL AREA OF 

APPLICATION  

3.1 Some introductory remarks 

The key piece of legislation in British safety regulation is the Health and Safety at 

Work etc. Act 1974. In many ways it answers to the Norwegian Working 

Environment Act, and is consequently supposed to regulate many different work 

situations, from railway transport to mining. There exists no approved code of 

practice or guidance for the Act, but a number of statutory regulations have been 

issued pursuant to the Act, to which I will return.  

In principle the Health and Safety at Work etc. Act 1974 is not applicable 

outside British territory, and thereby not on offshore installations or vessels, but 

separate regulations have been promulgated that deal with the Act’s field of 

application in territorial waters and other designated areas.  

The statutory regulations are promulgated pursuant to the Health and Safety 

at Work etc. Act 1974 Section 84 (3) and are called “The Health and Safety at Work 

etc. Act 1974 (Application outside Great Britain) Order 2001 No. 2127”. Hereinafter 

these statutory regulations will be abbreviated as AOGBO. No approved code of 

practice or guidance has been issued for these statutory regulations either.  
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The statutory regulations’ Section 4 (1) describes the scope and is worded as 

follows:  

Offshore installations  

4.—(1) The prescribed provisions of the 1974 Act shall apply within the 

territorial sea or a designated area to and in relation to—  

(a) any offshore installation and any activity on it;  

(b) any activity in connection with an offshore installation, or any activity which is 

immediately preparatory thereto, whether carried on from the installation itself, in 

or from a vessel or in any other manner, other than—  

(i) transporting, towing or navigating the installation; and  

(ii) any activity in or from a vessel being used as a stand-by vessel;  

(c) a diving project involving—  

(i) the survey and preparation of the sea bed for an offshore installation;  

(ii) the survey and restoration of the sea bed consequent on the removal of an 

offshore installation.  

This provision lays down to what extent the Health and Safety at Work etc. Act 

1974 is applicable, with a view to both geographical area and to what kind of 

installations and vessels during the performance of what kind of work.  

As regards geographical area, the Act has application to the territorial sea and 

associated areas. The latter also include the British Continental Shelf, which covers 

the area in which the anchor-handling operation was being carried out, confer the 

Continental Shelf Act 1964 Section 1 (7), (see Terence Daintith, Geoffrey 

Willoughby & Adrian Hill: United Kingdom Oil and Gas Law, page 3007, 

Consolidation of Designation of Area Orders).  

As regards which installations and vessels are covered by AOGBO, it appears that 

in the first place all offshore installations are embraced. It is thereby clear that the rig 

was covered whereas the “Bourbon Dolphin” was not, without our having to discuss 

in detail the definition of “offshore installation”. Moreover, all activity in relation to 

offshore installations is covered, including preparations for offshore activity in 

which vessels are also involved, confer Section 4 b). In Section 4 (b), (i), however, 

exceptions are made for transport, towing and navigation of installations.  

The first question that occurs is whether the express exception for towing in 

subsection (i) also embraces the operation in which the “Bourbon Dolphin” was 

participating (3.2 below), and the next question is whether the actual operation of 
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moving a rig comes under the head of “activities in connection with offshore 

installations” (3.3).  

3.2 The exception for “towing”, confer Section 4 (1) (b) (i)  

3.2.1 Functional delimitation 

The exception for towing is due to the division between the maritime regulatory 

system and the offshore regulatory system. A distinction must be drawn between 

petroleum activity that is covered by the offshore regulatory system (here the Health 

and Safety at Work etc. Act) and maritime activity (here: towing) that is not. The 

distinction is not made on the basis of for example the vessel’s design, for what 

purpose she was built or similar grounds, but on the basis of in what activities the 

vessel is involved.  

Mobile platforms (which do not have their own propulsion) are moved by 

towing when they are taken out on the field for the first time, when they are to shift 

location from one field to another, when they are taken ashore for maintenance and 

modification and when they are obsolete and are taken to shore for breaking up.  

When a platform is towed over a long distance, there will be few operations 

that can be related to the petroleum activity. The operation will thereby have more of 

the character of a maritime operation than an operation in connection with the 

petroleum activity. When the platform is in operation and is to be moved over short 

distances so as to be on a new field, the situation is different. Over very short 

distances this can be done by recovering one anchor at a time of those holding the 

platform in position. In movements between fields the activity will have less of the 

character of a maritime operation, and is more to be regarded as a part of the 

petroleum activity. In the case of the “Bourbon Dolphin”, all the anchors of the 

“Transocean Rather” were recovered and the platform moved to a new location two 

nautical miles away. 

As mentioned above, no further guidelines were discovered, in connection 

with either the legislation, the statutory regulation (AOGBO) or court decisions 

concerning the functional scope. On the other hand, the statutory regulation “The 

Offshore Installations and Pipelines Works (management and administration) 
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Regulations 1995” Section 4 has something to say about when something is a 

maritime operation and when it is a petroleum activity.  

These statutory regulations have no substantive relevance to the “Bourbon 

Dolphin” since they only deal with conditions on board offshore installations 

without affecting questioned related to for example anchor handling vessels. And the 

statutory regulations provisions about their own area of application naturally apply 

precisely to this, that is, not the scope of AOGBO. The criteria that the statutory 

regulations apply in this delimitation may, however, be of interest, since the 

appurtenant guidance specifically refers to the provisions about the scope of 

AOGBO, see 3.3.2 below. 

 

3.2.2 The Offshore Installations and Pipelines Works (management 

and administration) Regulations 1995 : Placement and scope 

The statutory regulations are promulgated on the authority of the Health and Safety 

at Work etc. Act 1974. They include more detailed requirements on the management 

of offshore installations and define the owner and operator as duty-holders, in 

contradistinction to the Health and Safety at Work etc. Act 1974 and the 

Management of Health and Safety at Work Regulations 1999, which both impose 

the duties on the employer.  

The two above-mentioned sets of regulations, however, function in parallel 

with the Offshore Installations and Pipelines Works (management and 

administration) Regulations 1995 on the offshore activity.  

The statutory regulations’ Section 4 defines the scope and lay down when an 

installation may be deemed to be in transit. The provision is worded as follows:  

 

“Regulation 4: Application 

 (1) These Regulations shall apply - 

(a) in Great Britain; and 

(b) to and in relation to offshore installations, wells, pipelines and activities 

outside Great Britain to which sections 1 to 59 and 80 to 82 of the Health and 

Safety at Work etc. Act 1974 apply by virtue of articles 4(1) and (2)(b), 5 and 6 

of the 1995 Order. 
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(2) Regulations 6 to 21 shall not apply in relation to an offshore installation 

which is in transit to or from a location; and an offshore installation is not in 

transit to or from a location while it is being manoeuvred at the location. 

(3) Save where otherwise expressly provided, nothing in regulations 6 to 13 or 

15 to 18 shall impose a duty in relation to an offshore installation while there are 

no persons aboard.” 

 

The second paragraph notes that some of the rules shall not be applied in relation to 

an offshore installation that is in transit to or from location. The interesting thing in 

this context is that an installation is not deemed to be in transit when it is being 

manoeuvred at the location. The terms used here are not, therefore, the same as in 

AOGBO, where the exception is applicable to “transporting, towing or navigating” 

the installation.  

A guidance to the provision of the statutory regulation has been issued, which 

says something about the reasons for the distinction between an installation that is in 

transit and one that is being manoeuvred. Here it emerges that the distinction 

between installations that are in transit and those that are being manoeuvred is made 

in order to exempt installations from the regulatory system when the primary risks 

are of a maritime nature. Manoeuvring of an installation during the preparation for 

leaving the location or after arrival thereby falls under the statutory regulations. As 

an example is mentioned the case of a semi-submersible installation coming to a 

new position, when it will be deemed no longer to be in transit from when the first 

anchor is deployed, and that even if the installation has not come to the correct 

position.  

 

“Application to offshore installations in transit 

36 

Although the definition of offshore installation in regulation 3 covers 

installations while in transit to or from their working stations, regulation 4 

provides that installations in transit will not be subject to regulations 6 to 21. The 

term 'in transit' relates to all times when the installation is not at or in the 

immediate vicinity of its first, a previous or its new working station. It is intended 

to exclude installations from the Regulations when the primary risks are marine. 

Manoeuvring in preparation for leaving a station or after arrival to position the 

installation is not part of transit, ie the Regulations do apply to such 

manoeuvring. For example, a semi-submersible installation approaching a new 
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location might be considered as manoeuvring from deployment of the first 

anchor, which may be some distance from its final location.” 

 

This guidance is issued in order to clarify the application area of the Offshore 

Installations and Pipelines Works (management and administration) Regulations 

1995 and as such does not affect the scope of AOGBO. The demarcation between 

the regulatory systems for the petroleum activity contra maritime operations 

nevertheless has a certain transfer value, particularly since this guidance also refers 

to AOGBO, see 3.3.2 below.  

In the move of the “Transocean Rather” all the anchors had been recovered 

before the rig was moved two nautical miles (about 3 km). The rig had arrived at the 

location where the drilling was to start, and when the accident occurred all the 

anchors but one had been deployed. This suggests that the operation was to be 

deemed an activity in connection with an offshore installation, and not as a primary 

maritime activity.  

Such a demarcation between the petroleum regulatory system and the maritime 

regulatory system corresponds to the demarcation we have in Norwegian law. In 

Proposition to the Odelsting No. 43 (1995-96) page 30, second column, in 

connection with the special comments to Section 1-6, “Definitions” is written the 

following:  

“As regards the moving of installations, the Act is, like the current Act, not applicable. 

By moving is envisaged primarily the movements of a mobile installation to and from 

the field it is to service, whether the move is under its own propulsion or on tow. Such 

moves are governed by the maritime legislation.”  

Proposition to the Odelsting No. 72 (1982-83) page 37 first column makes it clear 

that “if it is a matter of minor movements between two drilling locations on the same 

field, […] the actual move will acquire a stronger affiliation with the petroleum 

activity”.  

The words move or towing must consequently be given a restrictive 

interpretation in both British and Norwegian law.  

The conclusion is that the operation of deploying the last anchor is not 

covered by the exception for “towing” in AOGBO Section 4 (1) (b) (i). 
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3.3 Is the rig move covered by “any activity in connection 

with an offshore installation”?  

3.3.1 Introductory considerations  

As regards the question of whether the manoeuvring of an installation is covered by 

activity in connection with offshore activity, confer AOGBO Section 4 (1) (b), the 

obvious course is first to refer to the conclusion of the above discussion. Secondly, it 

may be argued that if the rig move is not embraced by the explicit exception for 

transport, towing and navigation of the installation, it must follow from an 

antithetical interpretation of the provision as a whole at the move is also deemed to 

be activity in connection with an offshore installation.  

There is, however, a guidance to statutory regulations, namely the Offshore 

Installations and Pipelines Works (management and administration) Regulations 

1995, that discusses what can be understood by “activities in connection with 

offshore installations”.  

3.3.2 The Offshore Installations and Pipelines Works (management 

and administration) Regulations 1995 Section 4 - Guidance 

 

The Offshore Installations and Pipelines Works (management and administration) 

Regulations 1995 Section 4 is entitled “Application” and lays down when the 

regulatory system is applicable. A guidance to the provision has been issued, in 

which AOGBO Section 4 (1) is reproduced and commented upon in point 42.  

Point 42 is worded as follows:  

Activities in connection with an installation are specified in article 4 of AOGBO. 

They are:  

(a) any offshore installation and any activity on it;  

(b) any activity in connection with an offshore installation, or any activity 

which is immediately preparatory thereto, whether carried on from the 

installation itself, in or from a vessel or in any other manner, other than—  

(i) transporting, towing or navigating the installation; and  

(ii) any activity in or from a vessel being used as a stand-by vessel;  

(c) a diving project involving—  
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(i) the survey and preparation of the sea bed for an offshore installation;  

(ii) the survey and restoration of the sea bed consequent on the removal of 

an offshore installation.  

This includes any of the following activities carried out in connection with an 

installation: provision of accommodation (but see paragraph 15), well servicing, 

inspection, testing, loading, unloading, fuelling, provisioning, construction, 

reconstruction, alteration, repair, maintenance, cleaning, demolition, 

dismantling, and diving operations, and any activity which is immediately 

preparatory to any of the above activities. It does not include purely marine 

activities such as anchor handling or navigation, nor does it include activities 

which take place on or from a stand-by vessel. Regulation 15(2) also applies to 

servicing wells which are not connected to an installation.  

 

Point 42 makes clear what is being covered, and what is not covered in the way of 

activities in connection with an offshore installation. One of the factors that, 

according to the guidance, is not covered is pure marine activity such as anchor-

handling. The Guidance thus pulls in the direction of anchor-handling, and including 

the operation in which the “Bourbon Dolphin” was involved, not being countable as 

an activity in connection with an offshore installation.  

3.3.3 Evaluation of what is covered by “connected activities”  

What, pursuant to AOGBO Section 4, is actually embraced by activities in 

connection with an offshore installation are operations that may be said to have a 

form of support functions in the petroleum activity, but also those such as shutdown. 

In addition, all activities that may be said to be an immediate preparation for such 

activities. The question then becomes whether the operation, including the activity 

of the anchor-handling boats, can be said to constitute an immediate preparation for 

the petroleum activity.  

Both statutory regulation AOGBO Section 4 (1) and the guideline to The 

Offshore Installations and Pipelines Works (management and administration) 

Regulations 1995 Section 3 refer to a consideration of the activity as a basis for the 

regulatory system’s area of application. It is, therefore, of crucial importance under 

both sets of regulations that the activity has sufficient connection with an offshore 

installation. I consider that the question of sufficient connection must be decided by 

means of a concrete evaluation of under which regulatory system the rig move most 
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naturally belongs, corresponding to the evaluation of the exception for “towing” in 

AOGBO Section 4 (1) (b) (i).  

The case of the “Transocean Rather” was that the rig was engaged in drilling 

at one location, and was then carried a couple of nautical miles to a new location and 

continued the drilling there. Drilling is at the heart of what can be called the 

petroleum activity.  

The object of the operation was to move the rig. The anchor handling vessels 

were included as necessary aids to implementation of the move. The procedure 

involved the anchor handling vessels recovering the anchors, the rig was towed into 

position and the anchors deployed again. The anchor-handling was administered by 

two towmasters who were located on the rig. The towmasters organised the entire 

operation and the vessels received their orders from them. The individual vessels 

thereby formed elements of a larger operation to facilitate the move: the way the 

operation was planned, it was decided which vessel would be responsible for the 

individual tasks. When several vessels and a rig are in such a limited area, it is also 

necessary for safety reasons that somebody has the paramount control of how the 

players comport themselves at all times so as to prevent hazardous situations.  

The rig had arrived at its location and it was during the deployment of the last 

anchor that the “Bourbon Dolphin” capsized.  

I consider that the operation in this context must be seen in a holistic 

perspective. To call the anchor-handling in this case a pure maritime operation 

would violate the systematic basis of the regulatory system. It thus seems most 

natural to view the operation as a whole and therefore as a part of the petroleum 

activity, rather than as a maritime operation in which every single vessel’s behaviour 

is considered in isolation under maritime rules.  

Against this, therefore, militates the fact that there exists a guidance to a set 

of regulations other than AOGBO (namely The Offshore Installations and Pipelines 

Works (management and administration) Regulations 1995), which lays down that 

this other set of statutory regulations do not apply to “purely marine activities such 

as anchor handling”. In my opinion, however, it is quite clear that this cannot be 

sufficient to alter the conclusion, which would appear to follow from interpretation 

of AOGBO’s own provision regarding its scope.  
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In my opinion, therefore, the operation falls under the designation “activity 

in connection with an offshore installation”, confer AOGBO Section 4 (b) and the 

exception for “towing” in (b) (i) is not relevant. The conclusion is that the Health 

and Safety at Work etc. Act 1974 is applicable to the anchor-handling operation. In 

any criminal case, this question could be highly relevant, since the legality principle 

demands a clear authority.  

Were the conclusion to be that the Health and Safety at Work etc. Act 1974 is 

not applicable to the operation, then, according to what has been stated by the HSE, 

it will not be covered by any other regulatory system. Nor have I been able to find 

any alternative regulatory system through my investigations.  

 

4 General requirements for addressing health, safety and 

welfare  

4.1 The Health and Safety at Work etc. Act 1974  

 

The Health and Safety at Work etc. Act 1974 Part 1 is introduced by a number of 

general duties, including one that rests upon an employer or self-employed person, 

making him responsible for the safety of both the employee and others. 

Section 2 discusses an employer’s general duties in connection with his employees’ 

health, safety and welfare:  

“General duties  

2 General duties of employers to their employees  

(1) It shall be the duty of every employer to ensure, so far as is reasonably 

practicable, the health, safety and welfare at work of all his employees.  

(2) Without prejudice to the generality of an employer's duty under the preceding 

subsection, the matters to which that duty extends include in particular--  

(a) the provision and maintenance of plant and systems of work that are, so 

far as is reasonably practicable, safe and without risks to health;  

(b) arrangements for ensuring, so far as is reasonably practicable, safety 

and absence of risks to health in connection with the use, handling, 

storage and transport of articles and substances;  

(c) the provision of such information, instruction, training and supervision as 
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is necessary to ensure, so far as is reasonably practicable, the health 

and safety at work of his employees;  

(d) so far as is reasonably practicable as regards any place of work under 

the employer's control, the maintenance of it in a condition that is safe 

and without risks to health and the provision and maintenance of means 

of access to and egress from it that are safe and without such risks;  

(e) the provision and maintenance of a working environment for his 

employees that is, so far as is reasonably practicable, safe, without risks 

to health, and adequate as regards facilities and arrangements for their 

welfare at work.  

(3) Except in such cases as may be prescribed, it shall be the duty of every 

employer to prepare and as often as may be appropriate revise a written 

statement of his general policy with respect to the health and safety at work of 

his employees and the organisation and arrangements for the time being in 

force for carrying out that policy, and to bring the statement and any revision 

of it to the notice of all his employees.  

(4) Regulations made by the Secretary of State may provide for the appointment 

in prescribed cases by recognised trade unions (within the meaning of the 

regulations) of safety representatives from amongst the employees, and those 

representatives shall represent the employees in consultations with the 

employers under subsection (6) below and shall have such other functions as 

may be prescribed.  

(5) . . .  

(6) It shall be the duty of every employer to consult any such representatives with 

a view to the making and maintenance of arrangements which will enable him 

and his employees to co-operate effectively in promoting and developing 

measures to ensure the health and safety at work of the employees, and in 

checking the effectiveness of such measures.  

(7) In such cases as may be prescribed it shall be the duty of every employer, if 

requested to do so by the safety representatives mentioned in [subPage 4 

section (4)] above, to establish, in accordance with regulations made by the 

Secretary of State, a safety committee having the function of keeping under 

review the measures taken to ensure the health and safety at work of his 

employees and such other functions as may be prescribed.”  

Under this the employer is obliged, as far as is “reasonably practical”, to ensure the 

health, safety and welfare of the employees in working hours. A number of factors 

have been listed that the general provision particularly covers, including having 

systems, localities, information and training etc. designed to secure health and 

safety.  
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Section 3 discusses the responsibility of employers and self-employed vis-à-vis 

others than their own employees: 

”3 General duties of employers and self-employed to persons other than their  

employees  

(1) It shall be the duty of every employer to conduct his undertaking in such a way 

as to ensure, so far as is reasonably practicable, that persons not in his 

employment who may be affected thereby are not thereby exposed to risks to 

their health or safety.  

(2) It shall be the duty of every self-employed person to conduct his undertaking 

in such a way as to ensure, so far as is reasonably practicable, that he and 

other persons (not being his employees) who may be affected thereby are not 

thereby exposed to risks to their health or safety.  

(3) In such cases as may be prescribed, it shall be the duty of every employer 

and every self-employed person, in the prescribed circumstances and in the 

prescribed manner, to give to persons (not being his employees) who may be 

affected by the way in which he conducts his undertaking the prescribed 

information about such aspects of the way in which he conducts his 

undertaking as might affect their health or safety.”  

Here is a requirement that the employer and self-employed shall perform their tasks 

in such a way that they ensure, as far as it is reasonably practical, that third parties 

are not exposed to any risk in relation to health and safety.  

The provisions of Sections 2 and 3 can be compared with Section 1 of the 

Act No. 62 of 17 June 2005 pertaining to Working Environment, Working Hours 

and Worker Protection etc. (the Working Environment Act) on “full safety from 

harmful physical and mental influences” in that a results obligation is established. 

The Working Environment Act establishes in principle only a responsibility for own 

employees with an exception for others performing work in connection with the 

activity or installation, confer the Working Environment Act Section 3. No general 

responsibility for the safety of others is thus laid down, unlike in the case of the 

Health and Safety at Work etc. Act Section 3. 

According to Section 2 the employer is inter alia obliged “…to ensure, so far 

as is reasonably practicable, the health, safety and welfare at work of all his 

employees” whereas the requirement under Section 3 is inter alia is “to ensure, so far 

as is reasonably practicable, that persons not in his employment who may be 

affected thereby are not thereby exposed to risks to their health or safety”. The term 
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“reasonably practicable” is the key to the interpretation of the requirement both to 

safeguard the employees’ health, safety and welfare in Section 2 and to ensure that 

people other than employees are not exposed to risks in connection with health and 

safety, confer Section 3. The term is difficult to translate directly into good 

Norwegian.  

4.2 “Reasonably practicable” 

The term was a theme of the case Edwards v National Coal Board [1949] and it was 

there found that the risk had to be balanced against the effort required, whether in 

money, time or inconvenience, to prevent the incident or reduce its extent. Through 

such evaluations an employer may decide what measures it is reasonable to take. 

The case thus created a requirement for risk assessments in the form of cost/benefit 

calculations.  

“Reasonably practicable” is considered to be narrower than what is actually 

physically possible. The term refers to the fact that a calculation of the size of the 

risk on the one hand and the effort necessary to prevent the risk on the other, 

whether this be money, time or other inputs. If there is a disproportion between these 

quantities, the burden of proof rests on the person responsible for it not being 

“reasonably practicable” for the measures to be taken. 

Should it transpire that an employer did not know about or had no reason to be 

aware of a risk, it may be that it was not “reasonably practicable” to take measures 

against it.  

For more on this, see Redgrave’s Health and Safety, page 30.  

The loss of a vessel is an accident of such dimensions that there is no room for 

considering whether it is “reasonably practicable” to do what is necessary to avoid 

such a capsize. The question whether there were grounds to be aware of such a risk 

is one to which I shall return, see 6.3 below.  

4.3 Do the obligations under The Health and Safety at 

Work etc. Act 1974 Sections 2 and 3 also cover the 

safety of the crew of the “Bourbon Dolphin”? 
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The question is who, under the provisions of the Health and Safety at Work etc. Act 

1974, can be held responsible for the safety of the crew of the “Bourbon Dolphin”. 

The flag-state principle applies to the vessel, so that the Norwegian regulatory 

system is applicable to the relationship between the owner and the crew of the ship. 

The question is who is covered by the liability assigned to the employer et al. 

through the Health and Safety at Work etc. Act 1974, Sections 2 and 3. The operator 

on the “Transocean Rather” was Chevron, who had hired the company Trident to 

organise the actual rig move. Trident in turn hired the towmasters; these were not 

formally employees of Trident, but independent contractors.  

As regards the provision’s application to others than own employees, a 

couple of cases have come before British courts in which the question was which 

circle of individuals enjoyed protection under the Health and Safety at Work etc. Act 

1974 Section 3.  

In the decision R v Board of Trustees of Science Museum in 1993, it was a 

question of to what degree release of legionella would actually have to constitute a 

risk to the population in the sense that they would have had to have inhaled the 

infection. The argument was that a potential hazard of legionella infection did not 

constitute any danger to the public as long as the danger did not materialise. The 

Court of Appeal rejected this and stated that the word “risk” presupposed a 

perception of a potential hazard and that there was nothing in the language or in the 

context that indicated such a restrictive interpretation. The general population is thus 

protected by the prohibition against exposing anyone to the risk, even if the risk does 

not lead to any consequences as regards health and safety.  

As regards risk in relation to others than own employees, there is another 

decision that also deals with this. In the case R v Associated Octel Company Ltd in 

1996, a contracting firm had been hired by Associated Octel Company Ltd and an 

employee of the firm suffered serious burns during his work. The Court convicted 

the contractor on the grounds of Section 2, whereas Associated Octel Company Ltd 

was convicted of contravention of Section 3 first paragraph. Associated Octel 

Company Ltd appealed on the grounds that they had hired an independent, 

competent firm that performed the assignment and had to bear the liability for the 

safety of its employee. Neither the Court of Appeal nor the House of Lords allowed 

the appeal. It was stated that it was a matter of indifference whether a principal 
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engages employees or an independent contractor firm to do the work, and regardless 

of whether the activity was controlled by the principal. As long as the work is a part 

of the activity, which is a question of fact, there exists a liability under Section 3 (1). 

The place where the assignment is performed, on the other hand, will normally be a 

decisive factor.  

The conclusion of this is that employer has an extensive responsibility for the 

protection also of other than his own employees from risks to their health and safety.  

The question is whether the responsibility can be taken so far as to embrace other 

professional players, who in this case consisted of the crew of an anchor-handling 

vessel hired as an independent contractor in order to help with moving the rig. As 

regards who was covered by the liability, in the case R v Board of Trustees of 

Science Museum it was the general population that was protected. In the case R v 

Associated Octel Company Ltd in 1996, it was the employees of a contracting firm 

hired by Associated Octel Company Ltd who were protected. In principle there are 

no limitations to the liability for others in these decisions that would suggest that the 

crew of a hired vessel are not covered.  

The case R v Associated Octel Company Ltd in 1996 shows that a company 

is held liable even if an independent firma has been hired, provided that the work is 

performed in connection with the principal’s area. The question is whether an anchor 

handling vessel engaged in deploying anchors can be said to be performing work in 

connection with the employer’s area. It can be mentioned here that the move of the 

rig was an operation in which several anchor handling vessels assisted with the 

implementation. The operation was planned by all parties jointly on shore well in 

advance and the work was done in the area around the rig. The move was led by a 

company hired for the occasion, namely Trident, which itself hired the towmasters. 

The towmasters stayed on the rig during the operation and the work, on shifts. 

During the operation they were in contact with, and gave orders to, the vessels 

regarding what they were to do. The request from the “Bourbon Dolphin” that the 

“Highland Valour” should attempt to grapple the chain when the “Bourbon Dolphin” 

encountered problems manoeuvring in position, was relayed via the towmaster. That 

the operation took place in a restricted area with a view to moving the rig through a 

coordinated operation means that the assignment must be deemed to have been 

performed within the principal’s area, both geographically and actually.  
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The next question is who had a duty to take measures in order to avoid such a 

risk as materialised in the form of the accident. The employment relationships are 

here more complicated than in the court decisions referred to, with an operator who 

had hired a firm that in turn had hired independent contractors, while the loss 

affected the employees of another independent contractor that had been hired by 

Team Marine on behalf of Chevron. When the decision R v Associated Octel 

Company Ltd states that it is a matter of indifference whether it is own employees or 

another firm that performs the work and whether the activity is controlled by the 

principal, I am of the opinion that this can be regarded as a statement of principle to 

the effect that a principal is not permitted to escape liability under Section 3 through 

hiring another firm to do the work. At any rate this applies when there is proximity 

both geographically and professionally between the operations. 

This means that an operator who is a paramount principal and liable for an 

anchor-handling operation has a liability for safety also of the crew of a hired anchor 

handling vessel with which he does not have a direct relationship in contract law, 

confer the Health and Safety at Work etc. Act 1974 Section 3. 

The duty to address the employees’ and others’ safety is closely associated 

with assessments of risk related to the activity, see point 5 below.  

 

5 THE REQUIREMENT FOR RISK ASSESSMENTS 

5.1 Regulatory systems that demand the performance of 

risk assessments 

 

Several different regulatory systems make requirements for risk assessments. The 

Offshore Installations (Prevention of Fire and Explosion, and Emergency Response) 

Regulations 1995 came as a consequence of the Piper Alpha accident in 1988 and 

are directed at fire and explosions on offshore installations. The object of the 

Offshore Installations (safety case) Regulations 2005 is to prevent major accidents 

and demands inter alia approval from the HSE before permission is given for start-

up of the installation. These regulatory systems are thereby not directly applicable 
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here, and will not be discussed further. The Management of Health and Safety at 

Work Regulations 1999 has provisions for risk assessments in general. 

5.2 The Management of Health and Safety at Work 

Regulations 1999  

The statutory regulation is promulgated on the authority of the Health and Safety at 

Work etc. Act 1974 and implements a EU Directive (89/391/ECC). Like the Health 

and Safety at Work etc. Act 1974, the statutory regulation applies generally and not 

to the petroleum activity in particular.  

The statutory regulation contains a number of provisions with requirements 

for risk assessments, health and safety arrangements, health monitoring and 

coordination and collaboration for health and safety purposes between different 

employers and independent self-employed. Both an Approved Code of Practice and 

a guidance to the statutory regulation have been issued.  

The statutory regulation is applicable to offshore installations and activity in 

connection therewith, with demarcation as in the Health and Safety at Work etc. Act 

1974, confer AOGBO, see the statutory regulations Section 23.  

A key provision in this context is Section 3, which demands that risk 

assessments be made.  

The provision is worded as follows:  

“Risk assessment  

3. - (1) Every employer shall make a suitable and sufficient assessment of -  

(a) the risks to the health and safety of his employees to which they are 

exposed whilst they are at work; and  

(b) the risks to the health and safety of persons not in his employment arising 

out of or in connection with the conduct by him of his undertaking,  

for the purpose of identifying the measures he needs to take to comply with 

the requirements and prohibitions imposed upon him by or under the relevant 

statutory provisions and by Part II of the Fire Precautions (Workplace) 

Regulations 1997.  

(2) Every self-employed person shall make a suitable and sufficient 

assessment  

of -  
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(a) the risks to his own health and safety to which he is exposed whilst he is 

at work; and  

(b) the risks to the health and safety of persons not in his employment arising 

out of or in connection with the conduct by him of his undertaking,  

for the purpose of identifying the measures he needs to take to comply with 

the requirements and prohibitions imposed upon him by or under the relevant 

statutory provisions.  

(3) Any assessment such as is referred to in paragraph (1) or (2) shall be 

reviewed by the employer or self-employed person who made it if -  

(a) there is reason to suspect that it is no longer valid; or  

(b) there has been a significant change in the matters to which it relates; and 

where as a result of any such review changes to an assessment are required, 

the employer or self-employed person concerned shall make them.  

(4) An employer shall not employ a young person unless he has, in relation 

to risks to the health and safety of young persons, made or reviewed an 

assessment in accordance with paragraphs (1) and (5).  

(5) In making or reviewing the assessment, an employer who employs or is 

to employ a young person shall take particular account of -  

(a) the inexperience, lack of awareness of risks and immaturity of young 

persons;  

(b) the fitting-out and layout of the workplace and the workstation;  

(c) the nature, degree and duration of exposure to physical, biological and 

chemical agents;  

(d) the form, range, and use of work equipment and the way in which it is 

handled;  

(e) the organisation of processes and activities;  

(f) the extent of the health and safety training provided or to be provided to 

young persons; and  

(g) risks from agents, processes and work listed in the Annex to Council 

Directive 94/33/EC[8] on the protection of young people at work.  

(6) Where the employer employs five or more employees, he shall record -  

(a) the significant findings of the assessment; and  

(b) any group of his employees identified by it as being especially at risk.”  

It is the employer and the independent self-employed respectively who are duty-

holders under the first and second paragraphs of the provision. The duty incumbent 

on the employer does not consist in formulating a risk assessment solely in order to 

uncover to what hazards the health and safety of his own employees may be 

exposed, but also the health and safety-related risks to whom persons who are not 
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employed may be exposed through the behaviour of the undertaking. As under the 

provisions of the Health and Safety at Work etc. Act 1974 Sections 2 and 3, there is 

a wide circle of individuals who enjoy protection under the provision. There is no 

restriction on whom is covered by the term “others”, so that employees of another 

firm must be regarded as covered.  

The third paragraph demands that the risk evaluation be revised whenever 

there has been an important change in the factors that underpinned the original the 

evaluation. Pursuant to the sixth paragraph, an employer with five or more 

employees must register the findings made through the risk evaluation.  

The authorities have published a relatively comprehensive Approved Code of 

Practice (ACOP) to the Management of Health and Safety at Work Regulations 

1999 Section 3. This discusses general principles and the purpose of the risk 

assessments in addition to clarifying and amplifying the requirements of the section. 

In the ACOP, risk is defined as the probability that a potential damage or injury will 

occur; the extent of the risk will depend on the probability of the damage or injury 

occurring, the gravity of the damage of injury (or its negative health impact) and the 

number of people who may be affected. The risk evaluation shall inter alia identify 

how the risk may arise and influence decisions on how the risk is to be handled, so 

that decisions are taken in an informed, rational and structured way, and so that the 

measures taken are proportional. The risk evaluations shall include everyone who 

may be affected.  

Moreover, there shall be proportionality in the risk evaluations: insignificant 

risk can normally be ignored. No other exceptions from the requirement for risk 

assessments are made. It should be noted that there are no set rules for how a risk 

assessment shall be implemented, since this will depend on the nature of the work or 

the activity, and the type of hazard or risk. Pursuant to the ACOP, moreover, it is 

also a requirement that whatever the risk assessment uncovers be written down. 

When necessary, for example because it is found that the risk is increasing, the risk 

evaluations shall be revised. If there are employees doing work for different 

employers at the same workplace, the employers shall collaborate on fulfilling the 

requirements of the regulatory systems, confer the statutory regulations’ Section 11. 

The requirement for risk assessments under the Management of Health and Safety at 

Work Regulations 1999 with appurtenant Approved Code of Practice is thereby a 
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very comprehensive one with a view to when risk assessments shall be prepared and 

whom the risk evaluations shall cover.  

The requirements of the statutory regulation are naturally enough in general 

formulated with a view to the various forms of risk that may be found at different 

workplaces. The requirement to identify the hazards at a workplace and take 

measures in relation to these can be specified through use of standards that have 

been prepared in specific areas. This may be a way of clarifying what is required in 

the way of requirements for safety and including risk assessments.  

 

6 STANDARDS 

6.1 The legal status of the standards 

Standards may contain proposals for how a work operation may be completed, who 

should have the responsibility for what assignments, technical specifications etc. 

They may be prepared by the authorities or by various private organisations. The key 

question here is what status as a source of law they may be assigned.  

An extreme position is not to consider the standards relevant, that is to say, 

entirely ignore them when evaluating whether the requirements of legislation and 

statutory regulations have been met. Another extreme position is not merely to 

assign the standards relevance but also let them constitute an important source of 

law in that same evaluation. There is, however, an absolute limit in that the legality 

principle demands an empowering basis in authoritative sources in order for punitive 

sanctions to be imposed. The standards’ legal significance will probably lie 

somewhere between these extremes, at a point where relevant factors will be what 

other sources of law are present, how well-known the standard is, who has 

performed the work and how good the solutions are that it indicates.  

According to information from the HSE and information on their web portal, 

standards can be deemed to constitute “relevant good practice”, but as far as I have 

been able to uncover, it has not been clarified in authoritative sources of law such as 

legislation, statutory regulation or the courts what significance these may have as 

sources of law. There is therefore no basis for regarding the standards as binding. 
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The players may thus make a free choice as to whether or not they wish to use the 

solutions suggested by the standards. The standards must, however, be considered to 

have a relevance whether or not they are followed or not, so long as they constitute a 

pointer to how a vaguely formulated requirement in the binding regulatory system 

can be met.  

6.2  Standards that may be applicable 

6.2.1 Presentation of some relevant standards 

There are several different standards that may be applicable during a rig move. 

According to the object provision in their subsection 1.2, the “OLF/NR 061A 

Guidelines for Safe Anchor-handling and Towing” facilitate safe anchor-handling 

and towing operations. The guidelines include detailed provisions about the 

individual players’ responsibility, requirements as to the vessel and her equipment, 

and requirements for safe job analysis, but are limited in their application to such 

operations on the Norwegian Shelf and will not be discussed further here. 

The International Safety Management Code (The ISM Code) has been drawn 

up by the International Maritime Organization (IMO), which was established in 

order to enhance maritime safety and to reduce pollution. The code is applicable to 

all ships, confer Section 1.3 of the Code. The Code demands that ships have a safety 

management system. The objects of the safety management system include the 

establishment of safety in the face of all identified risk, confer Section 1.2.2 second 

paragraph. It is thus a requirement that risk be identified and measures be taken to 

deal with the risk that is uncovered, in other words a requirement for risk analysis. A 

certificate is issued as proof that the ship meets the requirements of the code. It shall 

be apparent from the certificates which company is responsible for operations, and 

the flag state can check this, which makes the responsibility for the ship clear. Since 

the ISM code is in any case applicable only to the vessels, it will not be further 

discussed here. 

6.2.2 Guidelines for the safe management of offshore supply and 

anchor handling operations NWEA 
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A relevant standard that deals with anchor-handling operations and that applies to 

where the rig move took place, is “Guidelines for the safe management of offshore 

supply and anchor handling operations NWEA” (North West European Area)”. 

The Norwegian Association of Shipowners, the Norwegian Oil Industry Association 

(OLF) and the United Kingdom Offshore Operators Association are among the 

signatory organisations for this “guideline”. The object of the guidelines is to 

enhance safety in the supply and anchor-handling operations in North West Europe. 

This is done via best practice and procedures from operator companies, shipowners 

and others. The guidelines are additional to any national requirements. They do not 

replace national requirements, but if they are followed, “they provide a strong 

indication to national administrations that the health and safety legislation is being 

followed and that the correct precautions are being taken”, confer Section 1.5.2. 

Deviation from the guidelines must be included in the risk evaluation or safe job 

analysis and be approved by the parties involved.  

These guidelines contain in certain areas the most specific requirements as to 

how an anchor-handling operation should be performed, and I will first provide a 

general overview of what provisions may be of interest for the rig move.  

Pursuant to Section 1.1 the object of the guidelines is to “safeguard and 

improve the safety of supply and anchor-handling operations in the North-West 

European Area (NWEA).” It is also an objective to “give guidance on elimination or 

reduction of hazards and risks during supply and anchor-handling operations”. The 

scope is not limited to individual countries’ continental shelves or ships, but covers 

“everyone who is involved in interaction between offshore installations, bases and 

offshore service vessels connected to offshore operations in North West Europe”, 

confer Section 1.4 second paragraph.  

Section 2 deals with the division of labour and under Section 2.1 “all 

employees are […] responsible for both their own safety and the safety of those with 

whom they are interacting”. The master is “at all times responsible for the safety of 

the crew, the vessel and the cargo…” and “must halt operations that constitute a 

threat to the vessel’s safety…”, confer Section 2.2.1. In both this provision and 

elsewhere in the regulatory system it is pointed out that the master’s professional 

judgement concerning the safety pf the vessel and crew shall not be influenced.  
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For his part, the shipowner is responsible for the vessel being “correctly manned and 

equipped for the assignment” and for “an operational plan being prepared that covers 

the operations and services in which the vessel can be expected to participate”. In 

addition the shipowner shall “prepare operational conditions for the vessel” with a 

“description of the conditions for safe operation of the vessel under all conditions, 

and the restrictions the vessel may be under” and ensure that a copy of the guidelines 

“is stored on board” and that “all involved crew are aware of the content”.  

Section 6 contains specific rules for anchor-handling and towing. By way of 

introduction there is a warning that anchor-handling operations and towing can be 

hazardous and that installation personnel must be aware of the vessels’ operational 

limitations, confer Section 6.1.  

The operator company has the responsibility to ensure “adequate” planning 

and risk assessment for the entire anchor-handling and towing operation”, confer 

Section 6.1.2 second paragraph. The owner shall inter alia draw up rig move 

procedures. The Oil Installation Manager can delegate rig move assignments to the 

Towmaster, confer Section 6.1.4, first paragraph. The master’s main concern is the 

safety of the vessel and crew and he can “if necessary” halt operations that can 

endanger them, confer Section 6.1.5 first paragraph.  

It is a requirement that the operator company arranges a rig move meeting 

before the operation begins, at which the intention is inter alia to prepare a risk 

assessment for the vessel, confer Section 6.2 2. paragraph and at which the 

requirements made of the vessels are also to be reviewed. It is, however, a 

requirement that both the installation and the vessel perform risk assessments before 

the operation begins, confer Section 6.4 first paragraph. If an operation is changed, 

the personnel must review the risks of the altered operation, which demands a break.  

 

There is a separate chapter in the guideline on risk management, and all parties shall 

have adequate training in undertaking risk assessments. The owner and operator 

companies have a responsibility for adequate risk assessments being put in place, 

confer Section 7.2 third paragraph. The Oil Installation Manager and the master have 

the responsibility for ensuring that the risk assessment is performed on both the 

installation and the vessel. For this to happen, Section 9 makes a requirement for 

training, qualifications and manning. A master without previous experience of 
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anchor-handling shall have undertaken at least five rig moves with an experienced 

master before he may have command of an anchor-handling assignment. It is the 

owner who must document that the master has met these requirements, Section 9.2.4 

second paragraph. For officers without previous experience, there is only a 

recommendation in Section 9.2.4 third paragraph that such officers should undergo 

at least five rig moves or a suitable combination of rig moves and simulator training.  

 

6.3 Significance of the standard for the rig move 
 

The “Guidelines for the safe management of offshore supply and anchor handling 

operations NWEA” require that everyone takes responsibility for both their own and 

others’ safety, and that the operator company ensures that risk assessments are 

carried out. These requirements also follow from inter alia the Health and Safety at 

Work etc. Act and the Management of Health and Safety at Work Regulations 1999. 

The Management of Health and Safety at Work Regulations 1999 with the 

appurtenant approved code of practice is relatively detailed, but it says that there are 

no rigid rules for how a risk assessment should be done, given that this will depend 

on the type of work or activity and what kind of risk and hazard it involves. A 

standard dealing with the operation that is to be undertaken will thus have a 

significant influence on what in specific terms is required of a risk assessment under 

the statutory regulations, perhaps particularly because the standard, directly or 

indirectly, may say something about what may constitute a risk in an anchor-

handling operation. To the degree the standard defines what may constitute a safety 

risk, this may make it difficult for a player to claim that such risks are not known, 

confer the term “reasonably practicable”. 

 

7. Summary and conclusions  

Every country may issue binding rules within its territory and to a certain extent on 

the Continental Shelf. In addition, the individual country may issue rules for ships 

registered in the country pursuant to the flag-state principle. What the rules involve 
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in material terms must be determined by general application of jurisprudential 

methods.  

The methodology of the regulatory system in the UK involves, roughly 

speaking, the issuance of general, formal rules that formulat the objective while the 

players have a certain freedom of choice in how to achieve them. For some 

regulatory systems a guidance or approved code of practice has been drawn up. 

These are not legally binding and it is up to the players themselves whether they will 

use the recommended solutions, as long as the selected solutions meet the formal 

requirements in legislation or statutory regulations. It is difficult to determine how 

far a selected solution meets the requirements of very vague norms, and this must be 

done through a specific assessment. As the last link in the chain, work standards or 

recommendations have been prepared, that can be regarded as “relevant good 

practice”. Since these are generally more specific, they can clarify otherwise vague 

norms. They are thereby to be regarded as recommendations about how to proceed 

in order to meet the requirements of statutory regulations wherever the latter are 

insufficiently concrete. If they are to be given significance as a source of law over 

and above that, this must depend on an interpretation of binding sources of law, such 

as legislation and statutory regulation, leading to the same result, or on it following 

from authoritative interpretations thereof, which in practice means court rulings.  

The Health and Safety at Work etc. Act 1974 has been extended to the UK 

Continental Shelf, and my interpretation of the statutory regulation AOGBO leads 

me to believe that the Act applies also to the operation of moving the rig. Sections 2 

and 3 of the Act assigns employer and self-employed extensive duties, both as 

regards the safety of their employees and others. The courts have defined the circle 

of individuals to whom the Act extends protection to cover also employees of other 

firms engaged in the activity. I consider that the judgment can be said to have 

erected a principle in which players who do not have a direct contractual relationship 

with another professional player nevertheless have a responsibility for their actions 

not threatening the safety of this other player’s employees, provided that there is 

sufficient professional and geographical connection between the players’ activities.  

The Management of Health and Safety at Work Regulations 1999 demands 

that employers and the self-employed undertake risk assessments both as regards 

risk in relation to their own employees and others, confer Section 3. It is also a 
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requirement under Section 3, third paragraph that new risk assessments be made if 

special circumstances so dictate. Such circumstances may be undesirable incidents 

or changes in the operation. When employees in the service of different employers 

are working together, the employers shall cooperate to meet the requirements of the 

statutory regulations, confer Section 11. 

Standards, and most obviously the “Guidelines for the safe management of 

offshore supply and anchor handling operations NWEA”, will be able to amplify the 

vague requirements of legislation and statutory regulation by means of concretising 

what constitutes a risk in anchor-handling operations and how it may be prevented.  

 

8 Instrumentalities for avoiding a similar incident in 

future  

8.1 Focus on safety from undesirable incidents 

There are several things to take into account when designing a regulatory system, 

and the safety regulation is in a special position. The prevention of accidents is not 

work that can be completed and terminated, but something that must continually be 

prioritised at all stages and during all operations.  

Normally there will be a sharp focus on safety in the wake of an accident, 

and the factors that caused the accident will receive special attention. This can cause 

sharp fluctuations in how much attention is paid to preventive measures and how 

that attention is distributed. In the first place, attention in one field can weaken 

attention to other risky operations. In the worst case, measures justified in terms of 

an accident can weaken the measures in other fields, because people become over-

attentive to the failure in question without being alert to the fact that the measures 

dictated by this can have corresponding unfortunate effects on other fields. In the 

second place, overall safety may receive less and less attention the more time elapses 

after an accident, in that other tasks demand attention, new personnel arrive who 

have not experienced the hazards involved in the enterprise and so on and so forth.  
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8.2 The regulatory system’s scope and who is responsible 

under the regulatory system 

It is important to clarify the scope of the regulatory system so that there is no lack of 

clarity regarding what rules are applicable to what operations and within what 

geographical areas.  

Where regulatory systems meet, the relationship between the rules, those 

responsible (both the authorities and industry players) etc. should clarified. The aim 

is both to prevent unintended overlap between regulatory systems (which may also 

involve contradiction) and to prevent statutory vacuums, that is, actions for which no 

one has a paramount responsibility.  

We should emphasise having clear provisions about who is responsible under 

the rules at any given time. In major enterprises in which tasks are often delegated to 

contractors and subcontractors, an opening for delegation of the responsibility for 

the regulatory system being followed can lead to an atomisation of responsibility or 

a lack of clarity about where the responsibility actually lies. This is a question of 

whether it ought to possible to delegate responsibility at all, since this can lead to 

unclear lines of responsibility. The person who delegates responsibility generally 

wants to be in a position in which he or she has an influence on safety, for example 

through being able to choose who is allocated the assignment or what financial 

frameworks the assignment will be granted. We should ensure that this does tempt 

people to design solutions for the purpose of restricting responsibility for 

undesirable incidents. On the other hand, it should also be possible to hold hired 

contractors and contractors responsible for their actions. The solution is therefore to 

hold several parties responsible. It cannot, therefore, be accepted as an excuse that a 

superior body did not know that certain factors on the part of a subcontractor were 

unacceptable; such an approach would create an incentive to choose subcontractors 

who are serious, and to organise working conditions that allow for safety 

considerations to be taken into account. On the other hand, there is a danger of 

responsibility being atomised if absolutely everyone involved is made duty-holders. 

Such a regulation technique should therefore be combined with a single subject 

being designated to have overarching coordinating obligations in relation to the 
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others – which is what we see on the Norwegian Shelf (where the licensee or 

operator is given this role in important contexts).  

 

8.3 The substantive content of the regulatory system 

In order to avoid big variations in the degree of attention paid to preventive work, 

the regulatory system should mandate the players to have a permanent focus on 

safety and thereby to counteract the industry becoming too relaxed about preventing 

accidents. A too-specific and detailed regulatory system will create predictability in 

relation to what requirements are made and simplify the supervision of the following 

of the regulatory system. On the other hand, it would led to a stagnation in 

development, in that new technology and new solutions are not adopted and because 

the players, who are naturally the parties most capable of selecting safe solutions, 

are not sufficiently encouraged to do so. In such a detailed regulatory system, the 

responsibility for safety remains with the Regulator, who often lacks first-hand 

knowledge of what can actually constitute a safety hazard. The regulatory system 

should therefore allow for the building-in of a flexibility that provides an incentive – 

but also a duty – to choose what appears the best solution from a safety point of 

view. This can be done through demanding that the players themselves prepare 

internal risk assessments, working procedures etc. and that they themselves establish 

systems to ensure that these are followed internally within the enterprise (and by 

underlying enterprises). Regulation along these lines may in the next instance lead to 

demands that the system be designed to as to facilitate the authorities’ supervision of 

compliance with the regulatory system.  

A limit to how vaguely the regulatory system can be formulated follows from 

the requirement for legislative authority of a certain substance so as to allow 

criminal prosecution of contraventions of the regulatory system.  

8.4 International cooperation 

Within the petroleum activity and particularly the maritime portion thereof, 

international cooperation should be emphasised in order to secure as uniform 

delimitations, as substantive requirements and as equal division of responsibility as 
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possible. This will also be cost-efficient, in that the supervision can be done from 

various countries, companies can prepare their planning system pursuant to a single 

country’s requirements, materiel can be used on several countries’ continental 

shelves without rebuilding and so on. This will liberate resources that can be 

invested in preventive measures. In addition, exchange of experience and 

collaboration across national boundaries can yield better overall safety solutions.  
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1

Oppdragsgiver Rapporttype

Undersøkelseskommisjonen etter forliset med
ankerhåndterings fartøyet  ”Bourbon Dolphin”.

Tekniskrapport

Sammendrag

Rapporten omhandler en delvis beskrivelse av den tekniske utrustningen som vedrører kraft 
forsyning om bord, inklusive trøstere og fremdriftsmaskineriet basert på informasjoner gitt av 
skipets klasseselskap på en CD til Kommisjonen, og informasjoner i fra Ulstein Verft AS. 
Så langt det lar seg gjøre har vi foretatt vurderinger av skipets maskinutrustning og kapasiteter 
samt en vurdering av de problemer som oppsto med maskinutrustningen om bord kort tid før 
forliset. Disse vurderingene bygger på vitneutsagn tatt opp av av Grampian Police på Shetland 
den 13.april 2007, vitneutsagn presentert i Rettsboken for Sunnmøre tingrett i anledning 
sjøforklaringen avholdt den 25.april 2007 samt tilgjengelig informasjon gitt av 
undersøkelseskommisjonen i form av møtereferat etter møte med skipets klasseselskap Det 
Norske Veritas i Oslo den 6.juni 2007 og dokumenter fra andre høringer. 
Videre deltok  undertegnede under høringen i Oslo den 7.august  og 24. september 2007. 

Rapporttittel

RAPPORT
TEKNISK VURDERING 

ATHS  BOURBON DOLPHIN’S FORLIS 
12. APRIL 2007. 

Utført av 

Theodor S. Maurstad 

Anmerkning

Det er benyttet kildemateriale fra følgende selskap og instanser:
- Grampian Police, Shetland, vitneutsagn fra overlevende mannskaper
- Sunnmøre tingrett, Sjøforklaring, kopi av Rettsboken
- Møtereferat etter Kommisjonens møte hos skipets klasseselskap Det Norske Veritas (DNV) 
- CD-rom med opplysninger gitt av  DNV vedrørende deres arbeider og korrespondanse i forbindelse med

byggetilsyn og oppfølging under bygging av ”Bourbon Dolphin”. 
- Informasjon fra Ulstein Verft. 

På grunn av personvernet er tillatelse gitt av Statsadvokaten til å gjennomgå relevante politidokumenter.
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1. INNLEDNING.

Mandatet for vårt engasjement i saken er som maskinteknisk sakkyndig basert på forslag til 
mandat med brev  av 13.juni 2007 til kommisjonen.

Basis for oppdraget er med bakgrunn i: 

”Undersøkelseskommisjonen nedsatt av Justisdepartementet for å undersøke ulykken med 
ankerhåndterings fartøyet Bourbon Dolphin har besluttet å vurdere maskinanlegget med 
tilhørende utstyr om bord i lys av de vitneforklaringer som foreligger omkring driftstekniske 
avvik som oppsto like før forliset.” 

Mandat:
�� Gjennomgang av sjøforklaringen for Sunnmøre tingrett datert 25.april 2007 og 

vitneforklaringer etter forliset. 

�� Gjennomgang av dokumenter vedrørende skipets fremdriftsmaskineri, trøstere, 
hjelpemotorer, strømforsyning inklusive generatorer og nødlysarrangementet samt 
overvåknings- og alarmanlegget inklusive anlegg for lagring av data. 

�� Om påkrevd, kontakte fabrikant av relevant utstyr og maskineri for å gjøre seg kjent 
med maskineriet om bord og dets funksjon. 

�� Vurdering av maskinanlegget med bakgrunn i de opplysninger som foreligger omkring 
hendelsen.

�� Utarbeide rapport i ( ) eksemplarer. 

�� Delta på møter sammen med kommisjonen. 

�� Faktura for arbeidet og utførte tjenester med underbilag skal tilstiles ( ) som formell 
oppdragsgiver og skal inkludere merverdiavgift. Faktura i ( ) eksemplarer, en (1)
original og ( ) kopier skal merkes: 
Undersøkelseskommisjonen etter forliset med Bourbon Dolphin. 

Konfidensialitet.
Informasjoner og detaljer omkring de funn som blir gjort i forbindelse med granskningen og 
de dokumenter som blir gjort tilgjengelige fra kommisjonens side skal behandles 
konfidensielt.

Vi gjør oppmerksom på personvernet om data om personer som fremkommer i 
vitneforklaringene og andre dokumenter som blir gjort tilgjengelig. 
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3. GENERELL BESKRIVELSE AV SKIPET.

3.1 Skipet
Skipet er et kombinert forsyning-, slepe og ankerhåndteringsfartøy, såkalt AHTS (Anchor
Handling Tug Supply Vessel) av Ulstein Design AX 102  type 630 og er bygget ved Ulstein 
Verft AS i henhold til klassifikasjonselskapet Det Norske Veritas (DNV) sine regler gjeldende 
i januar 2005.  Skipet skal tilfredstille klassenotasjon DYNPOS-AUTR.
Skipet ble satt i drift oktober 2006. 

Skipet har følgende klassenotasjon hos DNV: +1A1 Tug Supply Vessel Fire Fighter I SF 
COMF-V(3) EO DYNPOS AUTR NAUT-OSV CLEAN DK(+) HL(2.5).

DNV ID: D26425.   IMO No.: 9351983 

Skipet har følgende hoveddimensjoner:

Lengde over alt:                                                          75,2  meter
Lengde mellom perpendikulærene :                           68,8  meter
Bredde, form:                                                              17,0 meter
Dybde til hoveddekk:                                                    8,0 meter
Maksimum dypgående:                                                 6,5 meter
Design dypgående:                                                        5,5 meter

Kapasitet:
Dødvekt ved maksimum dypgående på 6,5 meter:   2.130 tonn 
Gross tonn:                                                                2.985 tonn 

Prestasjon:
Maksimum fart ved design dypgående på 5,5 meter:   17,7 knop 
Bollard pull (100% MCR):                                           180  tonn 

3.2 Operatør plassering på broen.
På broen er det to hovedstasjoner for manøvrering av skipet;  en i forkant og en i akterkant 
sammen med vinsjoperatøren. I akterkant av broen er det to stoler med nødvendige 
instrumenter og paneler innen rekkevidde for å kunne operere skipet under ankerhåndtering. 
Sett akterover så sitter navigatøren i stolen på babord side. Vinsjoperatøren sitter i en stol på 
styrbord side. 
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3.3 Dynamisk Posisjonering System (DPS)
Skipet er utrustet med et dynamisk posisjonerings (DP) system IMO klasse 2 av type SDP-22 
levert av Kongsberg Maritime. Som posisjon referanse er benyttet et DPS 700 laser referanse 
system. Utstyret er klargjort for en hydro-akustisk enhet.

Fra en selektor bryter kan det etter ønske i fra operatør velges mellom DP, manuell og /eller 
joystick. Denne bryteren er en del av ”Trøster Klar” signalet  og går til alle trøstere og 
styremaskineri. ”Trøstere” i denne sammenheng inkluderer også  fremdriftsmaskineriet.

DP-systemet består av en dobbel sikret kontroll enhet (DPC-21) og to operatør stasjoner (SDP 
OS 1/2 ). Kontroll enhetene består av to kontroll datamaskiner og  I/O enheter som interface 
til posisjon-referanse systemene, sensorer, propellene og trøsterne. Hver operatør stasjon 
inneholder en høyprestasjon datamaskin. En høy oppløselig farge flat skjerm for hver stasjon, 
beregnet for marint bruk, viser et grafisk  bilde for presentasjon av data. 

3.4 Trøstere
Arrangementet av trøstere er dobbelt sikret i en teknisk utforming til to systemer. Et babord 
(B/B) og et styrbord (S/B) system. DP eller Joystick systemet kontrollerer følgende: 

1. Trøster 1, tunnel trøster, forre (B/B system)
2. Trøster 2, sving-opp kompass trøster, forre (S/B system)
3. Trøster 3, aktre tunnel trøster 1, (B/B system)
4. Trøster 4, aktre tunnel trøster 2, (S/B system)
5. Trøster 4, propulsjon B/B, (B/B system)
6. Trøster 4, propulsjon S/B, (S/B system)
7. Ror B/B, (B/B system)
8. Ror S/B, (S/B system)

3.5 Posisjon kontrol systemet  (Positioniong Control System – PCS)
DP-systemet er basert på fire hovedkomponenter, nemlig;

1. DP-kontroller 
2. Operatør stasjonene
3. Interface feil system
4. Batteripakkene for kraftforsyning (UPS – Uninterruptible Power Supply). 

3.6 Posisjon referanse systemet og sensorer.
Komponenter og utstyr i dette systemet består av en rekke antenner, gyrosystemer, DPS 
moduler med software, peileapparater og GPS med mer.

P.O.Box 7, NO-4661  Kristiansand, Norway
Tel. +47 38 10 76 30 , Fax +47 38 10 76 31 

E-mail : sos.jlg@online.no
www.sos-surveyors.com



Særskilt vedlegg nr. 1 til NOU 2008: 8
Bourbon Dolphins forlis den 12. april 2007

651
Vedlegg 8

Undersøkelseskommisjonen etter forliset med “Bourbon Dolphin”                                                                 107.090 - TM
                                                                       Side 8 av 20
                                                                       15.12.2007

Ship & Offshore Surveyors A/S 

Vi har bevist utelatt å nevne alle enkelt komponentene da selve posisjon referanse systemet
har lite relevans for saken. 

For en mer utfyllende beskrivelse refereres det til vedlagt kopi av ”Single line diagram of the 
DP system” side 36 i Failure Mode and Effect Analysis (FMEA) Doc.id. 274_101-780-01 
revisjon A ,datert 11.10.2006 , og utarbeidet av Ulstein Verft AS. Vedlegg nr. 1. 

3.7 Side trøstere.
Skipet har to (2) tunnel trøstere akter, en (1) tunnel trøster forut og en (1) sving-opp kompass
trøster plassert  forenom midtskipet. Samtlige trøstere er levert av Rolls-Royce Marine / og 
produsert hos Ulstein Propulsion. Samtlige har vribar propell og er elektrisk drevne. 

1. Tunnel trøster nr.1 forre, type TT2200 DPN CP, inngangs effekt 883 kw ved 1.180 
omdr./min.

2. Kompass trøster nr.2 forre, frekvens kontrollert, type TCNS 73/50-180, inngangs 
effekt 883 kw ved 1.800 omdr./min.

3. Tunnel trøster nr.3, forre akter, type TT1850 DPN CP, inngangs effekt 590 kw ved 
289 omdr./min.

4. Tunnel trøster nr.4, akterste, type TT1850 DPN CP, inngangs effekt 590 kw ved 289 
omdr./min.

4. BESKRIVELSE AV FREMDRIFTSMASKINERIET.

4.1 Diselmotorer, gir og propeller.
Skipet har 4 hovedmotorer av fabrikat Rolls-Royce Marine type B32:40L6P , 4-takt marine
diesel motorer med 6 sylindere i rekke. Motorene har en sylinder diameter på 320mm og en 
slaglengde på 400mm og utvikler hver seg  3.000 kw ved 750 omdr./min. Motorene er 
turboladet.
Motorene forbrenner marine diesel olje og er montert fleksibelt. 

Motorene er montert parvis til et reduksjons gir, ”tween-in single out” av fabrikat Scana 
Volda type EACGTS 1250/SA550/2XPF470 med kraftuttak (PTO). Giret er tilkoblet en 
propell med vribare propellblad av fabrikat Rolls-Royce type 102 XF5/4 i propelldyse.

Motorene er benevnt som 1,2,3,4 talt fra babord ytre; PO, PI, SI & SO. (Port Outboard, Port 
Inboard, Starboard Inboard & Starboard Outboard). 

Hovedmotor nr. 1og 2 & 3 og 4 danner henholdsvis babord og styrbord fremdriftsanlegg.
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5. KRAFT, AUTOMASJON OG KONTROLL SYSTEM.

Skipet har følgende hovedsystemer:

5.1 Hovedmotor kontroll system
5.2 Kraftforsyning administrator system (PMS) 
5.3 Integrert alarm system (IAS) 
5.4 Trøster & fremdrift kontroll system
5.5 Uavhengig styrespake system (Joystick på broen). 

Hovedmotorene kan opereres lokalt eller fjernstyrt med overvåkning i fra broen og i fra 
maskinkontroll rommet og lokalt på den enkelte motor.

Hovedmotorene skal stoppe automatisk ved følgende tilstander: 

�� Lavt smøreolje trykk på giret. 
�� Høy kjølevannstemperatur.
�� Feil /Lavt smøre olje trykk. 
�� Alvorlige alarmer, kritisk turtall 
�� Utrusing
�� Høy oljetåke konsentrasjon i veivrommet.
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6. STRØMFORSYNING.

6.1 Akselgenerator
Det er to (2) akselgenerator av fabrikat Marelli Motori S.p.A type MJR 630 LA6 og som hver
utvikler 2.400 kw ved 1.200 omdr./min, 60 Hz, 440 volt flytende spenning og 3.037 ampèr er 
tilkoblet reduksjons girenes kraftuttak (PTO). 

Akselgeneratorene kan enten bli kontrollert lokalt eller fjernstyrt via  kraftforsynings 
administrator systemet (PMS). 

6.2 Generator, diesel drevet.
To (2) diesel drevne hjelpemotorer av fabrikat Mitsubishi Heavy Industries type S12A2-
MPTA  og som utvikler 761 kw ved 1.800 omdr./min driver hver seg en generator av fabrikat 
AEM- Anhaltische El.werk type SE 400 M4, og leverer 875 kw ved 1.800 omdr./min, 60Hz, 
440 volt 1.123 ampèr.

6.3 Nødgenerator.
En diesel drevet nødgenerator leverer 120 kw, 440 volt spenning  om bord. 

6.4 Kraft forsynings nett.
Spenning til større forbrukere er 440 volt, 60 Hz. Til mindre forbrukere, lys og varme er 220 
volt, 60 Hz. 

6.5 UPS 230 VAC system
Det er installert to (2) uavhengige UPS’er hver på 8 kVA. Hver UPS får elektrisk kraft fra 450 
volt fordelingstavlen gjennom en  440 / 230 volt transformator.
UPS 1          UPS 1.1 (plassert på broen) og 2.1 (plassert i maskinrommet).
UPS 2          UPS 1.2 (plassert på broen) og 2.2 (plassert i maskinrommet).

6.6 450 volt tavle.

6.6.1   Hovedleverandørene av elektrisk kraft er: 
�� Akselgenerator nr.  1 :         3.000 kVA  /  2.400 kW (PS) 
�� Akselgenerator nr.  2 :         3.000 kVA  /  2.400 kW (SB) 
�� Dieselgenerator nr. 1 :            875 kVA  /     700 kW (PS) 
�� Dieselgenerator nr. 2 :            875 kVA  /     700 kW (SB)

                                                                                6.200 kW
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6.6.2   Hovedforbrukere av elektrisk kraft er: 
�� Forre sidetrøster nr.      1 :       883 kW
�� Kompass trøster              :       883 kW
�� Aktre side trøster nr.    1 :       590 kW
�� Aktre sidetrøster nr.     2 :       590 kW
                                                   2.946 kW

I tillegg kommer elektrisk kraft til hovedvinsjene. 

For ytterligere detaljer se vedlagt Main One Line Diagram Electric System No. 274_871-735-
01 utarbeidet av Ulstein Verft AS datert 04.01.2005, vedlegg nr. 2. 

7. Elektrisk kraft forbruk.

Elektrisk kraftforbruk om bord er oppgitt å være følgende i de forskjellige driftsmessige faser: 

    1.   Under normal sjøreise:                                                                                        300 kw 
2. Under en nød operasjon under sjøreise (all unødvendig belastning slått av):     300 kw 
3. Under normal operasjon som skipet er bestemt for:                                         3.800 kw 

7.1. Kraftforsynings administrator systemet (Power Management System - PMS). 

PMS er av typen MSE 2000 og er levert av Megacon AS. Den viktigste oppgaven PMS 
systemet har for skip med mekanisk fremdrifts maskineri er for valg av strømforsynings
paneler, og start av stand-by generatorer. 

Det er en rekke funksjoner innbygget i PMS systemet, og som ivaretar kontroll av 
kraftforsyningen om bord og sikkerhets funksjoner. Noen kan nevnes: 

�� Kort-tid parallel drift  mellom dieselgeneratorer og aksel generatorer. 
�� Start av stand-by generator etter black-out om bord. 
�� Kraft reservering for prioriterte forbrukere (trøstere). 
�� Kontroll av kraft behov. 
�� Kontroll av elektrisk kraft for tyngre forbrukere. 

Fem forskjellige driftsmodeller er tilgjengelig i  PMS systemet:

�� Hjelpe modus (Aux.mode)
�� Akselgenerator 1 (SG1) 
�� Akselgenerator 2 (SG2) 
�� AUTR Min. (AUTR klasse DNV) 
�� AUTR Max. (AUTR klasse DNV) 
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For ytterligere detaljer se vedlagt Ulstein Design’s Propulsion Modes Variation, tegning nr. 
274_793-738-01, datert 03.10.2005, vedlegg nr. 3. 

8. INTEGRERT AUTOMASJON SYSTEM (IAS).
IAS konseptet er levert av Kongsberg Maritime og er et uavhengig system. DP systemet er 
ikke forbundet til IAS. 

Det er to (2) operatør stasjoner med monitorer plassert på broen: 
�� SVC OS 31 ( plassert i bro konsoll  akter babord - BCA PS) og som suppleres med

strøm fra UPS 1. 
�� SVC OS 32  (plassert i bro konsoll akter styrbord – BCA SB) og som suppleres med

strøm fra UPS 2. 

Det er videre ( to (2) operatør stasjoner med monitor plassert i maskin kontroll rommet:

�� SVC OS 33 (plassert i maskin kontroll rommet) og som suppleres med strøm fra UPS 
1.

�� SVC OS 34 (plassert i maskin kontroll rommet) og som suppleres med strøm fra UPS 
2.

Som en del av IAS  er inkludert et alarm & monitorsystem av typen SVC-400. Dette 
overvåker prosess parametere og aktiverer lydsignal og visuell alarm utstyr i tilfelle der hvor 
alarmterskel overskrides. 

Standard form av SVC-400 alarm systemet består av følgende: 
�� 4 justerbare alarm grenser (høy/lav og høy-høy/lav-lav) for analog følere. 
�� Justerbar alarm tidsforsinkelse. 
�� Lav filter passering 
�� Alarm undertrykkelse (ved prosess tilstand) 
�� Signal ut av område alarms ( kortslutning / åpen krets / føler feil) 
�� Kritiske alarmer visualisert med alarm farger ( 3 nivåer). 
�� Vakt kall gruppe bestemmelse.
�� Prosess område bestemmelse.

Operatøren kan forandre alarm formen og midlertidig omgå alarm rapportering for hver føler
( pass ord beskyttet). 

9. UAVHENGIG STYRESTIKKE SYSTEM (Joystick system).

Det er et DYNPOS system med overflødighet i teknisk utforming og med et uavhengig 
styrestikke back-up system. Det er en styrestikke ved hver av de to operatør stolene i 
akterkant av broen. Det er også et operatør panel som kan bli plugget i brovinge terminalene
(PS/SB) og konsoll i forkant av broen. 
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Det er en bryter montert i aktre bro konsoll hvor operatøren kan velge mellom:
�� Styrestikke (Joystick). 
�� Manuell
�� DP (Dynamisk Posisjonering). 

Denne bryteren er en del av trøster-klar signalet, og går til alle trøsterne og begge 
styremaskinene.
Elektronikk kabinettet for DP systemet har en (1) hoved- og en (1) back-up 24 VDC kraft 
tilførsel.

�� Hovedkontroll kraft  leveres fra DC10 (24VDC PS system).
�� Back-up kontroll kraft leveres fra DC20 (24VDC SB system).

10. PROPULSJON / TRØSTER KONTROLL SYSTEM.

Skipet er utrustet med et HELICON-X fjernkontroll system levert av Rolls-Royce. Det er et 
separat kontroll system for hver propulsjon maskin og alle trøsterne. 

HELICON-X fjernkontroll systemet er et mikroprosessor basert system. Følgende hoved 
funksjoner er inkludert: 

�� Kombinator kontrol for hovedpropellene, som gir en nøyaktig og pålitelig kontroll av 
propellblad stigningen og motorturtall.

�� Retningskontroll for kompasstrøster, som gir en nøyaktig og pålitelig kontroll av 
trøster retningen. 

�� Oppfølging av back-up kontroll for kontrollhendler. 

Trøster kontroll for hvert propulsjon system er lokalisert i forre brokontroll konsoll, manøver
stol i akterkant på broen og i maskinkontroll rommet.

Trøster kontroll for sidetrøstere og kompass trøster er lokalisert i forre brokontroll konsoll og 
manøverstol akter på broen. 

Hovedkontrollene drives av en elektrisk spenning på 230 volt. Back-up kontroller drives av 
24volt likestrøm.

Trøsterne er dobbelt sikret og har et 2-delt strømforsyningsnett som følger: 

�� Propulsjon babord (Port – PS) : L1 (230 VAC PS-system)
�� Propulsjon babord (Port – PS) : DC20 (24 VDC SB-system) Back-up. 
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�� Propulsjon styrbord (SB)         : L2 (230 VAC SB-system).
�� Propulsjon styrbord (SB)  : DC10 (24VDC PS-system) Back-up. 

�� Kompasstrøster                        : L2 (230 VAC SB-system).
�� Kompasstrøster                        : DC20 (24VDC SB-system) Back-up. 

�� Sidetrøster, forre 1                   : L1 (230 VAC PS-system).
�� Sidetrøster, forre 1                   : DC10 (24VDC PS-system) Back-up.

�� Sidetrøster, aktre 1                   : L1 (230 VAC SB-system).
�� Sidetrøster, aktre 1                   : DC10 (24VDC PS-system) Back-up. 

�� Sidetrøster, aktre 2                   : L2 (230 VAC SB-system).
�� Sidetrøster, aktre 2                   : DC20 (24VDC SB-system) Back-up. 

Kompasstrøster (Azimuth-thruster).

Trøsteren har stillbare propellblad og er elektrisk drevet med 440 volt supplert  fra styrbord 
hovedtavle i maskinrommet. Servo- og smøreolje pumpe for trøsteren er supplert med
elektrisk kraft direkte  i fra styrbord hovedtavle i maskinrommet.

Den elektriske drivmotoren er en vann-kjølt asynkronmotor, 3 fase, 440 volt – 60Hz, og som
utvikler 883 kw ved 1.800 omdreininger/min. Det er 2 stk. PT100 temperatur følerelementer
for hver fase i motoren. Et sett går direkte til alarmsystemet. Det andre settet går til 
drivenheten som automatisk vil redusere belastningen om temperaturen i vindingene i 
elektromotoren blir for høy.
En frekvens konverter er montert for å regulere motorens hastighet. Kompass trøster kan 
kjøres med strøm i fra dieselgeneratorene. 

11. ROR & STYREMASKINER
Skipet er utrustet med to (2) ror. Styremaskinene er hydraulisk operert og levert av Rolls-
Royce Tenfjord. Hver side er utstyrt med to (2) frekvenskontrollerte elektromotorer som
driver hydraulikpumpene.

Begge rorene kan bli tilkoblet DP (dynamisk posisjoneringssystemet). Hver styremaskin er 
uavhengig av hverandre og det er ingen forbindelse mellom de to systemene.

Elektrisk kraft til elektromotorene leveres i fra som følger:

�� PS ror pumpe 1  (1)  : Nødtavle 
�� PS ror pumpe 2  (2)  : Hovedtavle i maskinrommet, babord (PS) 
�� SB ror pumpe 1  (3)  : Nødtavle 
�� SB ror pumpe 2  (4)  : Hovedtavle i maskinrommet, styrbord (SB) 
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12. KOMMUNIKASJON / NØDLYS.

12.1 Alarm og varsling system.
Skipet har et Public Address and General Alarmsystem av fabrikat Scandec Systemer AS type
som drives fra 230VAC og via 24VDC batterier som back-up. 

12.2 Nødlys om bord. 
Nødlys leveres fra dieseldrevet nødgenerator som skal starte opp automatisk ved total black-
out om bord. 
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hovedmaskinene går rett til hovedpropellene. De to dieselgeneratorene (hjelpemotorene)
forsyner da hele skipets elektriske nett i tillegg til at de forsyner den nedsenkbare kompass
trøsteren. Denne kompass trøsteren spiller her en viktig rolle som ekstra skyvkraft når den 
rettes bakover, samt at den benyttes for å holde skipet i ønsket retning. 
Man ønsker ikke å benytte skipets ror i denne kondisjonen, da rorflatene vil bidra til å 
redusere skipets maksimale bollard pull/ slepekraft.

Den elektriske hovedtavlen i maskinrommet er inndelt i 4 separate felt og som kan 
samlmenkobles ved at alle skillebrytere mellom feltene lukkes. Når alle skillebrytere er lukket 
forsyner ”Auxiliary Gen. Set No.1”  og ”Auxiliary Gen.set No.2” ( dieselgenerator nr. 1 & 2) 
sammen , hele skipets elektriske nett. Det vil si alle forbrukerne som er tilkoblet ”Heavy 
Consumer Bus bar 1”, ”Main bus bar 2” og ”Heavy Consumer bus bar 2”. 

Dieselgeneratorene forsyner kompass trøster samt all generell elektrisk strøm til skipets 
forbruk.
Ved denne løsningen anvender man all tilgjengelig kraft fra hovedmaskinene  til bruk på 
hovedpropellene.

Med andre ord: Har man stille pent vær og ikke bruker rorene unødig, og ikke bruker 
trøsterne, kan man oppnå en trekkraft / bollard pull på ca. 180 tonn. Ved å benytte seg av 
kompasstrøsteren i tillegg kan man oppnå maksimalt 194 tonn gitt  de samme forholdene.

Ankerhåndtering.
Vitnet maskinist Reite indikerte under høringen i Oslo den 7.august 2007  at man kun hadde 
en trekkraft på ca. 60 % til rådighet når alle trøsterne var inne på full belastning. Det vil si at 
den kraft man hadde til disposisjon til trekkraft / fremdrift vil være i størrelses orden 6.960 
kW.
Vitnet 1.styrmann Geir Syversen har i sine forklaringer tilkjennegitt at man kjørte med ”full
trøsterkapasitet” i forsøk på å holde skipet på kurs og at vinsjene ble benyttet. 

Vitnet maskinist Reite sa underhøringen at man under ankerhåndtering alltid kjørte 
hovedmaskineriet i AUTR-Max modus.

I denne mode åpnes skillebryterne og deler hovedtavlen inn i fire (4) separate tavle felt, 
nemlig:

�� Akselgenerator på babord side forsyner ”Heavy consumer bus bar 1” 
�� ”Auxiliary generatorset No.1” forsyner “Main bus bar 1” 
�� “Auxiliary generatorset No.2” forsyner “Main bus bar 2” 
�� Akselgenerator på styrbord side forsyner ”Heavy consumer bus bar 2” 

Dette betyr at dieselgeneratorene forsyner skipets generelle forbrukere, som innredning, radio 
og navigasjon, kjøling og smøring etc. Skipets generelle forbruk er da kjørt på to tavle felt
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(”Main bus bar 1 & 2) og som er helt separert fra de store forbrukerne som trøstere og 
elektromotorer for hovedvinsjer.

I ”AUTR-Max modus forsynes sidetrøsterne, kompasstrøster og hovedvinsjen med strøm i fra 
akselgeneratorene. Skipets generelle kraftbehov til forbruk blir levert av dieselgeneratorene. 
I denne moden vil tung bruk av trøsterne og hovedvinsjen redusere tilgjengelig kraft til 
hovedpropellene.

De store forbrukerne som trøstere og elektromotorer for hovedvinsjene er likt fordelt mellom
styrbord og babord akselgenerator. 
I en slik kondisjon med tung manøvrering og tung trøsterbruk, har skipets generelle 
forbrukere etter alt å dømme rikelig med krafttilgang fra dieselgeneratorene. Samtidig vil 
trøsterne og hovedvinsjen ta elektrisk kraft fra akselgeneratorene. Det vil si at kraften som blir 
produsert av skipets hovedmotorer, blir fordelt mellom hovedpropellere, trøstere og 
hovedvinsj.

I en kondisjon, der alle trøsterne går med full belastning og hovedvinsjen går med full 
belastning forbrukes nesten alt av akselgeneratorens ytelse. 

I en slik situasjon gjelder følgende regnestykke: 

Babord og styrbord side: 
Dieselmotorer (4X3.000 kw)                                                   12.000 kw  (nominell)
Trøstere + hovedvinsj babord og styrbord                          - 4.600 kw
Resteffekt til hovedfremdrift babord og styrbord                =    7.400 kw 

I denne kondisjonen gjenstår altså 62% av maksimal ytelse til propellanlegget for å produsere 
skyvekraft.

Maksimal teoretisk tilgjengelig skyvekraft fra hovedpropellene vil i denne kondisjonen 
dermed bli 125 tonn, forutsatt at man ikke benytter ror for å korrigere eller endre skipets 
retning, i henhold til opplysninger gitt av Ulstein. 

Ser man på kalibreringsdata for last-seller om bord i ”Bourbon Dolphin” og på land tatt under 
”Bollard Pull” testen (i dokumenter vi har mottatt i fra DNV) så tilsvarer 60% belastning noe i 
underkant av 140 tonn trekkraft. Grunnen til avvik mellom 125 tonn og 140 tonn trekkraft 
kan muligens skyldes forskjell i turtall på hovedmotorene /propellen under de forskjellige 
prøvene.

Det sier seg selv at denne reduksjon i trekkraft (ned til 125 tonn) er uheldig når man skal 
benytte skipet som ankerhåndteringsfartøy. Som ankerhåndteringsfartøy bør man ha til 
disposisjon den trekkraft som er pålydende i Bollard Pull sertifikatet.

Fra presentasjonene til Chevron m.fl. som er fremlagt for kommisjonen og vitnet Towing 
Master Ross Watson’s forklaring for kommisjonen er det nevnt at maksimale bollard pull  var
forventet å være 160 – 162 tonn. Dette er statiske krefter. Hele ankerhåndteringen er 
imidlertid dynamisk som følge av bl.a. vær- og sjøforholdene. 
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Et ankerhåndteringsfartøy som skal gå fra A til B må nødvendigvis ha krefter til fremdrift for 
å kunne trekke med seg kjettingen ut. Det er de samme kreftene som skal disponeres til både 
trekkraft / bollard pull og fremdrift, nemlig de krefter man maksimalt (11.600 kw) kan få ut 
av hovedmotorene og overført til hovedpropellene for å oppnå en trekkraft på 180 tonn. 
Slik maskinsystemet er bygget opp vil denne trekkraften vanskelig kunne la seg realisere 
under ugunstige forhold når det er behov for sidetrøstere og kompasstrøster til styring av 
skipet eller for å holde det på kurs under slep med kraftig bruk av rorene. 

At ”Bourbon Dolphin” i den første fasen av slepet den 12. april 2007 ikke hadde problemer
med å legge ut ankerkjetting / wire kan sannsynligvis skyldes en kort lengde på slepet. Etter 
hvert som slepet ble lengre og tyngre samt at værforholdene ble dårligere vil økt kraftbehov 
melde seg til  trekk av kjettingen samtidig som man må korrigere for avdrift / kurs ved hjelp 
av trøstere og ror. 

Den avdrift som er rapportert indikerer at ”Bourbon Dolphin” har hadde store problemer med
å holde kursen under de rådende forholdene.

Kompass trøsteren vil kunne bidra noe til trekkraft / fremdrift, men er hovedsakelig benyttet i 
forsøk på å holde skipet på kurs  som en del av styringen av fartøyet.

Generatorer må sikres mot overbelastning. Dette gjøres ved at propellblad stigningen på 
trøsterne reduseres via kraftadministrasjons systemet (PMS). En reduksjon av stigning på 
propell bladene vil resultere i redusert skyve kraft fra den / eller de trøstere det gjelder.

Blir akselgeneratorene overbelastet vil en begrenset black-out om bord kunne skje. All den tid 
det er to separate elektriske systemer vil kun det system som er tilknyttet den aktuelle 
generatoren falle ut. 

Nesten ulykken
Det er fra vitner og gjennom forklaringer av samme nevnt at ”Bourbon Dolphin” det den 12. 
april 2007 ved ca. 16.26 tiden (Chevron m.fl. felles presentasjon) (kl. 15.10 i.h.t. Syversen) 
skal ha kommet svært nær ”Highland Valour”. Den faktiske avstanden mellom fartøyene var 
ifølge vitner 1 meter.

Fra vitnet 1.styrman Syversen er det forklart at hendelsen resulterte i at overstyrmann Bjarte 
Grimstad på ”Bourbon Dolphin” ga full gass forover. Siden motorene går på fast turtall så må
det ha vært propellstigningen som har blitt økt. 
En slik manøver vil kunne resultere i at hovedmotorene får fullt pådrag av brennstoff.
Turboladeren består av en turbin del og en kompressor del og turbinen drives av avgassene 
som via kompressoren gir luft til motorene. En kort stund vil turbolader ikke ha tilstrekkelig 
turtall og følgelig redusert luft tilgang til motoren til at god forbrenning oppnås. Dette vil 
visuelt sett kunne registreres som noe mørkere avgass fra skipets skorstener enn vanlig. 

Maskin problem.
Vitnet Syversen har videre forklart at ca. kl. 15.45 så ringte 1.maskinisten i fra maskinrommet
og ba om at trøster kapasiteten ble redusert. Dette var nødvendig på grunn av overoppheting.
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Overstyrmann som kjørte alle trøsterne på full belastning for å holde skipet opp mot vind og 
strøm, medelte at det ikke var mulig å redusere trøsterkapasiteten. Dette fordi at skipet hadde
driftet forlangt vekk fra ankerposisjonen. Et eventuelt bortfall av sidetrøster ville ha gitt mer
kraft til trekk / fremdrift, men redusert styreevne om det er behov for trøsterne. 

Det er fra vitnet  Kim Henrik Moldskred Brandal (i avhør av Grampian Police, side 5) nevnt 
at det var problemer med høy temperatur på kompasstrøsteren forut som følge av høye 
belastning på trøsteren (man hadde kjørt trøsteren på 900 - 1000 kw over lengre tid mot det 
normale 880 kw). Det er ikke eksakt kjent hvor den høye temperaturen er registrert. Vitnet 
1.maskinist Morten Reite trodde at det kunne ha vært et lager.  Baug trøster rommet er kjølt 
av et separate kjøleaggregat med kompressor og vifte og selve elektromotoren er 
ferskvannkjølt i fra sentral kjøleanlegget om bord i.h.t. vitnet. 

Det er teknisk mulig å overstyre driftsparametere og forandre settpunkt og styringer av 
overvåkningssystemene om  bord. Dette kan gjøres fra maskinkontroll rommet og en del av
denne prosessen er passord styrt.
Det er imidlertid ikke uvanlig å justere / tilpasse sett punkt og tidsforsinkelser i en viss grad 
av rimelighet når situasjonen krever det, og så lenge man visuelt følger med på hva som skjer. 
Dette er mulig å overvåke i fra maskinkontroll rommet.
Vi har imidlertid ikke grunnlag for å kunne hevde at man har overstyrt alarmgrenser etc., men
vil kun påpeke at det er fullt ut mulig for å komme ut av en beklemt situasjon. 

Den black-out som fant sted kort tid før skipet kantret skyldes sannsynligvis at giret på 
styrbord side har mistet smøreolje trykket som følge av den store krengingen skipet fikk. 
Dette skal utløse auto-stopp av begge hovedmotorene. Når begge hovedmotorene stopper vil 
også propellen sammen med akselgeneratoren slutte å roter og det utstyr som omfatters av 
strøm tilførsel fra styrbord akselgenerator vil falle ut. Skulle kun en av hovedmotorene ha 
stoppet ville propellen fortsatt ha rotert. Vitnet 1.styrman Geir Syversen har forklart at før 
skipet kantret registrerte han at styrbord propellaksel sto stille.

Basert på de dokumenter og vitne utsagn som foreligger er det mye som tyder på at en av de 
bakenforliggende årsakene til  problemene man fikk underveis om bord i ”Bourbon Dolphin” 
må sees på i lys av den maskintekniske løsningen med påhengt akselgenerator som drives av 
fremdriftsmaskineriet. Denne type driftsløsning er ikke uvanlig i næringen for å optimalisere
driften med tanke på økonomi. Det må likevel stilles spørsmål om denne type løsning er egnet 
for et ankerhåndterings fartøy, da værforholdene raskt setter store begrensninger på fartøyet. 

Den maskintekniske løsningen alene kan etter vår oppfatning ikke ha forårsaket at skipet 
kantret.
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