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THE SHIP HULL DEFINITION AND HYDROSTATIC DATA

The ship hull definition was done by hand. I gathered j-nformatj-on

about several diving support vessels to see the caracteristica
which mark these special ships.

On the following pages you will see some examples of these ships'
hull form.

Tn oeneral 1-hew ara.nrife wide in Ofdef to be morc s1-ahle. Therz

are not built to sail very fast, and they always have a large
workdeck aft. A few years ago nearly all diving vessels were

big tugger ship which had been rebuilt to fit the diving need,

hrrt drrrina fho laqt dpr-ede manrz qhinq l^rrri lf qnccial lw for qttnn.rrt

of the diving function has been created. They still, however, reminds

of big tugger ships.

The B/L is in general between 0.2 and 0.3. The block coefficient is
i-n general between 0.7 and 0.8.

In designing the Stena Seawell a lot of efforts were carried out
in order to make a stabi-l ship with a low resistance hull. Also

Lhe ease of production was taken into account.

At the phase of the hull definition of Silver Searambler the diving
section rooms had been designed, so this more or less dictated the

size of the hull. The Stena Seawell had been designed with a "bulp"
qhane nf fhe lrnw Mndel foqtino had shown that the resistanCe Of

fhe shin waq imnroved and that thc frnnt nro'iecl-sfl area of the

tunnel thrusters were minor. I incorporated,thereforerthis idea

into mv desiqn:
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The initial hull definition data were given as input to the hull
drawing program. The results are shown in the following:

Tho innrrt rlafa of 23 stations:
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I . t5til
:. E:6r:1

4. :l 1:3

E. I911
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?. 484
'.1. fsl:i
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FI-II HT TYFE
1. E1t:1

l. t-tEi
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+. Bli.l

5. BE
t:. EIE
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18. Br1
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14. ES
15. rirE
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5. B5E
E. t57
6. 83r
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14. '35'-l
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I 5. EeB
I 5. 874



3/6

F rl i t'.lT T'i'FE
1 . tj.1 lii H:

I. IJB

4 . rirEl

'i: = Ei t:l

I . ijiLl
:, r:r r_r

'1. rjrrjl
1 ,:{ r:|f.r

j i, ljll:l

i l, Br:1

i.:j. EIE

+ , ti1 t:-l

:i :; " rJEl

.:. {. Ejt:1 P

i f. t:1tl
j t:t. t:lEl

1'1. tlril
;1r:1. rj1E1

11.riE1 T

F'IJ I HT T.iFE

t:t . t:1 t:t t:l

1.rr7
.:'. I I.:'
.-1, t f t'

+. T6E
4. F:'_l
5.E131
5 . :r '_l r:l

5 . Er :3'l
t, . e; tl:l
7. t:19:
r. 453
E. 1 E17

E. 755
:r . :l.q tr
'3. 545
t. BE3
7. :r4'l
4.194
1.1IEl
rir. ElEtr

l.,l

. Et 4:l
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'-;r ' :l 14
r:1. rlSEl
E. 718
:1. 55t
+. tEE,
4. '_15:3

4. il42
4. g:lE
4, 987
+. 3'_1f,

5, Er:t

E

I
I
I
I

I
I

t8) )aE 7f ,4

K= &o Øl

I . t1B l':.

l. t:1t1

.J r D:r lf,

+. r:1Et

5. tirS

å. E1 rl
r. FB
å. Brl
'3. Br3

l. t:t . EIE

:1.E18
i.:. t:18

i. ::r. r:rE

1 +. EiEl P
i 
=. 

Brl
i r,. EIE

L i. E1B

ir:r .t3E T

F.iJ i I"IT TTFE

ri. E1 rlEl

I. i,:'+
:l . r:14,i.-

3. 7::i 1

4. +E5
4. Er4
5. 485
5.'_1113
t:. :lEI
rb. E:it
7. 381
7.F17
E. SEiE:

Er. 859
7. 5E1å

4. EEEl
3. 57.q
EI. EEItr

l.l

. 13:E

. rJ!1

. rrl 4E1

. ;l'"1i

.'1:1rJ
1. r:r 7E
'? flf

E:.1'-+r:1
rl. 74:l

111.'il I
1E. 144
13. +Erir
1+. 5:{El
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1 E. EIB
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z)) j< = 97.' h.
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Now that. j-t has been evaluated that the input data of the ship hul1
defi-nition is within the acceptable limits the data could be used

by the Hydrostatic Calculation Program.

The program was run several times and the hydrostatic data for the
conditions:

Draught in meters:

Are shown

2. 800

3. 500

4. 000

4.200

4.800

4. 900

5. 600

6. 300

6 .400

7. 000

7 .200
'i n J-ha fnl I nr^ri na.

t

+
+
+
+

*+ ++
++

* ++
++
+ ++
++
+ ++

++
++
+++++
++
++

*.t +++++
+++

{* + +
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IIIlTE: I I'{ I T I FILE;:

+

F'F;IJI;FJFI I,1 FILE : Hi'II F: I:I +
1,,'E Ft::; J [r l.l F E Ir F:U Fl E l 1 '1 t:tt, +

Ir tlTtl FILE: r.Et.l s
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t"i F:FLI l;HT nrrruldrd.at lti'lL .':.Tnil'lj

!lt.lI I TUIrI HHL r:[il_-iFjIrI t.ltlTE HT H. F .
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THE FREEBOARD CALCULATION

This calculation has been

Convension of Load lines,
performed in regard of the International
1,966. I was helped by Professor Harvald.

The aft deck hatch on the shelterdeck is closed during sailingt

and the SDC I bell room on main deck is also closed by a

waterproof hatch over the moon pool during sailing. Therefore,

the ship is defined as a closed shelter-decker allowing a higher

Ioad line.

r-

c

87.8 m. B = l9.O m. n
t 7.0 m.

0.85 x 7. 0 5.95 m.

Displacement at d.,- is 7650 tons

curved deck L9.0/5O = 0. 38 m.

Correction for shelter (closed):

- Sleller clecfr

ltain Jr rh

rll^me1 hichJ- nf shelterrlrYrlv v+

This hicrht of shelterrf!rr rr+J+r

dh

a)a

4.00

L.7I m.

Correction for draught D.,- = 7.0 m-

L/ L5 = 87 .8/ 1.5

L/ 1.5

L/3.96 = 87-B/3.96 = 22.L7 m.

8.JJ x I.I5 X ZU m

5.85 m.

)R= 20 m.

olored
fii,',:å"nh

c lo.t e,l

0.192 m.
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Sheer spring calculatlon:

S = aft sheer
a

Sf=2*Su.=foresheer

= o.9Bs/2 o.493

1./3 x(dh + B/s0)

s=
a

8.33 x r- + 254 = 8.33 x 87.8 + 254 = 0.985 m

1,/1,8 x P,

1./1.8 x P,

(area re]ationship)

(I.7t +

o=t/t8xPr_ L/1.8 x P, = 0.697 - 0.493

19/50) = 0.697

4.204 m.

- ,/, //t,

/a.

- 
kr?el t 4

Correction for superstructures (shelter) of motorships:

Fixed value 1,.067 m.

Correction for sheer:

S = length of shelterdeck = 97.0 m.

S/(2xr) = 97.O/(2 xB7.B) 0.55 wtrx O..i

Correction = K x (0.75 - S/(2 x L) = O.2O4 x (0.75 -
c?, 5
0".55) =-.Md*n.

= O, Olo& rn.
m. h vq1'rt'''u g

U
Freeboard. from table for L = B7.B m.: 1 .030
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Final cal-cul-ation of freeboard:

. . .1.030
Correction for D*,.. ....O.Ig2
Correction for sllelter:.... .-j,.067
Corroafinn fnr ohoaruur r su ururr ru! brregl . . f-. O . 041

m.

m

m.

m.

Summer freeboard:

Moulded draught: 7.000
Summer freeboard:.... 0.196

7. cryr:
o" //v

6 "PPG t*,. '-->

.;9-+96 n.

&"hlw
M

h

?vcro tMax allowed draught:... ...6.800 m.

At this draught the displacement is 9200 t accordinq to the
hydrostatic curve diaqram.
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CALCULATING THE LIGHT SHIP WETGHT

I will define the

componencs:

IiahJ- qhin r^roich! ^ ^r^!r-- of fho followincrrr\jrrL rrrrI, wuryrrL a> UUI]>f,D LIrtY '-

1 \ rFha q]- aal r^rai ahft)

2\ 'Fl-ra arrf f i l- r^zeiahl-
-t re vYerYrre

?\ rl-ha mrnhina r^raialrfJ / rrv Yru+Yrrv

4\ The wei oht of f ho d i rli ncr q\/stem
=t 

vLLtY ef r

'l'he lnqt hnrrrran.'rz drra fn fho mnnn nnol s f i I led with Sea waLef willu vvqf qrrvf

be included in the outfit calculation. The lost bouyancy due to the

fore tunnel thrusters which are filled with sea water is included in
the machine calcufation. This is done because the moon pools will be

filled with water all the time according to the draught and the

tunnels will be filled all the time. Therefore, the dead weight is
nnl_:ffcct-ad hrz l_hoca nronprtipq - thev are relative constant anduvu !f

should therefore not be included in the dead weight which can be

changed.

In order to get proper information about the methods and the weights

of a similar diving ship I visited the ships warft "Dannebrog" in
Aarhus, Denmark, and talked with the enqineer Niels Levinsen. I
received vital information about the subject and Niels showed me the

warft and the building berth (145 x 21.6 meters) where the one of
the two diving vessels for a Dutch customer (owner DIFKO) were being

built. I can use the weight information of these ships for my weight

calculationf but with the following exceptions:

1\ rnL^ 
^i-,i-a ^rzqfam /l_ho rrdannchrnott qhin iq ccrrinncd wiJ-h ar l !lle uIVIlIv -f J LLrrr \ urrv uqrrrlsu!vY rlrfv rr sYuryyEu

system from Offshore Marine Engineering and my ship is with

a Dråger system).

)\ a hearrw drrtv lift has been introduced.

3) An electric-hydralic dynamic mooring system has been j-ntroduced.

4) A CO2 station has been introduced.
5) Hvdrarrl ic f i rc/nai qclwater d.oors has been introduced.J / rrv+pv/

6) A huge heli fuel tank has been introduced.
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THE STEEL WEIGHT:

Bridge,/wheel house:

(9 n/9 n) x (34 m/18 n) x 40 tons =

Firo Rrirlao- eF|' J I y 4/3 pce. =

1/3 pce. =Fi re Rri drre - forg J y

Funnelst 24 t x I5/tI m.

House, ACC III deck:

30tx2l/I9mx9/9m=

[Iouse, ACC f I

55tx27/35rr-

House, ACC I deck:

55tx33/35rr,=

Heliplatform (excI. pillars)

errnnnr{- n€ r.rar J^latform

28

Jl-

JI

25

25

22

T9

IIJ

1'7

41

7I

58

53

53

51

83

B3

75

10

33

43

43

52

25

d.eck:

Heli fuel tank (3 x 6

2x4x2.25, surface
0.01mthicknessx43
holders 0.55 t

m3=

43 m2

m2x

18 m3)

B t/^z
I()85

Qrrnarctrrr^+rl16 
^eCk :

shell,
35 x (2 x 50 + 2 x7 + 5 + 2 x10) m2

(2x36+fB+2x24)m2

inside, the same calculation

1.65835

32 58 I(f
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tons

V

m

T

Shel-ter deck:

shell,
36x4x (2x75+79)m2

5x(2x50+18)m2

Inside,
50 x 62/31 m

Rrrlkurark- :ft. 15 t X 1

Tlrrl lzr^uarL Fsra
!glJ:l|g!J!'!v!v,

15 t x 2 x 35/(2x14 + 18)m

Htl-LI

1 040

F.C.L. decks,

70tx72x19/48xL8m2

reinforce-

\0,33
I

/22

100

1 550

110

t2

12

55

55

34

L4

I1

4B

r.f

Beam, o

t x/at.Å' /tnl_ /xl_\zs / \re

158323

AA

1.455

r|ha cl-aol r.raiah.|. 2221, 51
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g-s-
THE WEIGHT OF THE OUTFIT:

The accomodation area on the
superstructure deck of the no.

188 "Dannebrog" is sj-milar to both
the ACC I, ACC II and ACC III on

mw shin in rccard nf frrrni l-rrra,,.J eu! s ,

l^^^n €rr-- i f'.-^åuuullr, rurtrrLure et'C. hri rlna

ACC III

ACC II

ACC I
Strnar

Shelter
Main

f:nk fnn

^-l 
1 ^..uqrreJ I PqttLLy I di chr^rrch af n

I^7^^^ l^^l- -c!vvuuu ucul I dL L,

21. t x (80 + 324) m2/5O4 m2

Hatch cover, workdeck,

5tx80/1,2.25m2

FIal_ch --\zar :fl- mnnn nnni I-op

Tfåi-dh -^\76r l-rn+{-am mn^- -^^1 FrrqLerr uvve!, uvLLUll ruuulr IJUU_L, refe

Ifafclr -^\7arvv v U! , bottom moon pool, aft

t'ons

L2

L9

I9

L9

10

IJ

5

1.

4

53

53

53

53

72

10

50

50

76

2B

25

22

1.9

1()

L6

B

4

10

1"7

10T7

1033

T.arlrlarq avl-arn
, ez: ue! rr

^-*--r^.-^ 
a ! --uqrlvwqy>, z L x

l0m/20mx3t

181 m /I30 n 24

33

]I

33

40

5B

Various wooden equipment

10

I2
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tons

High holding power rnnharc r f l-
vt 4Lv

High holding power anchors, fore

Annhnr c.Fnr^rrna ^r'+^en - €+ ') ..nifurfvl DLUWqYg, g^Le!I] | qLVt 4  

Annlrnr ctar^zrca

Windlass, 2 x 1,5

enfcrn- fnrp ) 7

-8

0.5

0.5

4^
LZ

L2

I5

_tJ

B8

-B

88

B6

85

30

I2

L2

34

1t

L7

L4

TJ

20

T2

44

44

59

JI

If

27

56

34

Wire, fore, 2 x L5O0 m x 49øl

25 x LB86/1520 mm2

Wire, aft (the same)

Mooring wires, reefs, tows, etc

Mooring poffard.s, rollers, chocks, etc.

M^qtq

^-"--+ -- ^uqPD uqrr-

Cranes, 5 t x 2 pce. (incl. steel)

Cranaq ) v C^O 1- 1innl ctaal \v, \4rrv!. ruver/

MoB-boats j-ncl. davits, 2 x 3 t

J-L

JI

3.6

120

o

t. i fo hnafc nl ncoÅllrg lvqu-t ulvJcu, incl. davits 4 pce. 34

T. i fo r:f1.c hol tc hnrrrrc

tlydraulic pump units 44 10
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EONS

Stcel /fvre fcndersv eev+/ T2

10

If

53

51

ZJ

56

48

20

1.2

Side doors i-n
2 x 4 L x 20.4

aanh hrrl I ci Aor4sv t

n2/1,3.5 m2

A-frame cranes, 2 x 3 t

Cargo lashing equipment

Travell crane, diving area (excl. steel) 1

n^l I n^--- !--1- -^^1-. 1-^ *i^^^ -.-I-.^^nuaa udlilI/ Lqtr^t ulqurrrtlgr yrl,g>t varveD

Railing, top eheel house/fire bridge,
2Lx B8l50m (0.034tlm)

Railing, bridge deck, 2 x 30 x 0.034

Raili-ng, ACC IIII
(2x28+11)x0.034

Railj-ngf ACC IIf
(2x34+9)x0.034

Railing, ACC I,
(2 x 44 + 11) x 0.034

Pri I inn Qrrnarcl-'- -rucEure t

(2 x 25 + il) x .034

ul1 | r n^

(2 x 2I)

(h a'l f- ar T.\an l:
UgvJ:'

x 0.034

M:nhnlp .rl\zorq- rrr I el id dnnrs- etq., Yv. e.

Navigation equipment,/radio, etc.

30

21

53

53

25

22

18

51

4B

rt)

52

27

1.rL9

4010

A1. 2B
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Various equipment, !^^1 ^ €i ++i -^^LU9r>t rILLlrrv),

Accom. float fl-oor,/vinyl , etc.,
Pri Åao Åanl:!!4sYv sver!,

4 L x 350/210 m2 (i.e. 0.O2 t/m2)

Vinyl, ACC III, 0.02 x 2O0 m2

Vinyl, ACC IIf 0.02 x 2OO m2

Vinyl, ACC I, 0.02 x 225 m2

Vi nrzl - srrnår - O 02 x 550 m2

Vi nrzl - shpl f ar - 0. 02 x 75O m2

Vinyl, Main Deck, 0.02 x 800 m2

Vinyl, Tank Top, 0.02 x 50 m2

fii I ^^ --t I ^-.'1 rres, 9aJ_rey , provl-slons ,

5tx70/60men

Laundries, etc, 3 x 70/60 men

Painting, 20 t x sideview area ratiof
2560/ 1.350 m2

Ai-r and sound pipes,

5 t x 1,668/ 1350 m2

Pipes outside engine room,

30 t x diving system weight rati-o,
556r/300L

IJfl

27

24

2I

18

I:)

1T

53

53

53

50

t)U

52

44

50

75

75

13

1f

IO

1054

44

38

57 42 10
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tons

Tnqrrterinn )) | y (ship volumen pp)

/ clli n rzn l r rman nn \vv*urlvlr yyl

= 18350 rr.3/ (10800 m3) x 22 L

Ventilatlon, natural,

Vent. cowels, grids, ducts, fansretc.

Vent, A,/C transformer room,

Vent, diving area, 2 x 1,56 n2/I26 m2,

Windows, bridge, 2 L x 49 pce/ 34 pce

Windowsf ACC TIT, 1 t x IB/12

Windows, ACC II,

Windows, ACC f, L t x 20/12,

Sidcliohtc- m:in dggl<

Sidelights, shelter deck,

I4

1B

I2

10

10

29

25

22

I9

13

53

55

5I

64

42

4B

53

53

53

50

65

JI

.t1

TI

28

55

21.

44

16

30

E1- installations ,

hnr rA c o1-n ) t

^-L1 ^^ I ^*^^ca.ores, rampsf Erays,

x 3360 KW/21.50 KW

Taut wire winches, 2 x 2 L

Dynamic pos. system.

Laund.ry machlnes.

anmnrrtar alo

AI L,

fore

Drencher system, dive area,

f]ronahar crrc'Fam Åirza rrar!JJ99rlr, v!vv glvg, 10



'7/

EOnS

Drencher system, dive area, ROV,

Drencher system, sheltered work deck,

Var. equipment, founds, etc.

CO2-station, bottles, etc.
30 pce. (45 kg Co2 each) ,

30 x LL4 kg

two pce. mooring winches, aft

rnr^r^ 
^^6 mnari nn r^z i nnhoc f nra

Qnani:I ol-hrrr]rrrr'l -in Ånnrq nninauyev tqr r rrvlvv ,

€ i ra r^ri+arnrnnF af ar4ru, vvuuer}/lvv! t

, bridge none,

, ACC

54

I456

T6

13

37

-4

AA

30

30

LLL f

LL I

, ACC I, 3 pce.

arrnar ) naa
a vsf1er t - l-'ev.

, Shelt, 5 pce.

mrin Q nno
, lrs 11r

{-rnlz {-nn O nno
, uqrrr\ uvy,

atr

21.

T9

IO

I2

6l

ot

60

6Y

ll

43

I

I

Lift,1x1.5t+1.5t 69 TL
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cons

Main staircase,
2.5 m stairs and 5 m gangways,

nor AonL q + q m = 1O m nor

rlack- O 2 t/m x t0 m x 7 decksvvvJ:, v/ rL! .>

Mnnn Dnal lncl-
!rvvrl t vv+,

0.95 x 3.5 x 3.5

L^,...^- ^.. - €+vvuJ qIIUJ t aL L t

x 6 x 1..025

l)69

34

1.4

7t

Moon pool bouyancy

0.9x4.7x4.'7x6
Ioss, fore,
x L.O25 LZZ 51

Total weight of outfit: 11JO 42.6



3 33

o/"O .1" c

CALCULATING THE WEIGHT OF THE MACHINES

4 Diesel- generators. 4 x 59.8

2 propulsion thrusters, 2 x 60.6

2 gears (1800/700 RPM) 2 x 3

2 ol-annina< fnr nran ) v 1ia9!urrY!y!v}/.

3 transv. thrusters, 3 x 7.45

3 el-engines (3 x 1000 KW), 3 x 3.3

tons

240

1.2r

6

20

ZJ

10

35

30

27

I:)

4

3

50

3 transvers hofes

1..025 x (1 x pi x

I.025 x (1 x pi x

t.025 x (1 x pi x

lost bouyancy:

10.0) - 2

9.0) - 2

10

77

77

2

2

19

74

77

80

36

69

70

1()

31

64

A'

41

18

1" Emergency d.iesel-generator (530 KW)

L incinerator machine

2 boilers, exchaust-fired, 2 x t.5

( l.rancfnffiarc
*r|lvr 9 ,

46O0 v, 44Ov, 22O v, 1000 v, 660

z I'I/I'I pumps, 2 x JbUU mJ,/n

4 monitors, aft bridge

L monitor, fore bridge

15

70 31
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tons

Water pipes, monitors,
12/26 = 0.5 t/m,
0.5 x 31 m, afE FI/FI
O.5/4 x 29 m, fore rllrr

Exchaust pipes, silensers, etc.
15 t x 3360 Kvt/2150 KW

Auxhiliary machine calculation:

"Dannebrog" No. 188:

_tf,

30

4I

55

16

4

1B6B28

t) tsx =

z) x+V=

J., c1,
al

n/a L10 / L

/3 n Z n

ftox zeø rrra_tn';i ket x) 2t
)( = '4t t

2le1 rI =z6e
/S/^ .- = 261
''; Y zs 3t

/zw xn u fr* 6l^
r-rv
V - ^',- tt.,'ftux å;[i ';{= z3s txt= 36t ' A'

Searambl-er:

t) 36y = Asl?
, Y+t = 18 m

/= rt%t 
?

7+ z7%a?= qg

U = 6.f n

X = l?n* 6.'/ = //.6 h

x=261-ZgJ=36t

-+ 7/.6+ /Z = 5V ø

Now, the placement of the auxhiliary machine weights have been

estimated. in regard of the placement of the main machines on both

"Dannebroq" no. 188 and Silver Searambl-er.
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tons

Switchboards for
4600 v, 1000 v, 660

13tx3960Kw/21"50

Switchboards for the

compressors, etc.

440 v, 22O v,

24

v.
KW

CabIes, starters,
12 t x 3960/2t5O

al-anrrinmonl- ar^

KW

Pumps, compressors, purifiers, etc.
and rzonf i I al_ inr

" --' -**- -*-'],
12.5+t2.5x3960/2150

f-nnl orc fi ll-orc l-IrJ-nanarainrvvvlg!J,JIL1|)Jvrlvlquvl'

tanks, vent. ducts, etc.
I2.5+I2.5x3960/2t5A

Di noq i n ana r^Am rafri naralar

m=nhi nac ^f^t eev.

15+15x396A/2150

F-lanr nlrl-ac 
^ranac 

'i ifl- ind ^c_*..y :.jar I

r^rnrkclrnn ofa

Spare parts, tools, console, insul.
al-arm sysLem, ejectors, sound syst.
extinguisher, bilge w. s€p., water

and oi1 on systems,

Total of auxhiliary machines

22

36

36

43

36

JO

269

Total- Machine weiqht 890 50.2 q7
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8.7.
THE WEIGHT OF THE DIVING SYSTEM

At Drågerwerke in Travemiinde I received the component list of
the divj-ng slzstem on the huge semisub "Safe Rega1ia". Th$s list
provides very accurate information about the weights of the

components. Later on I recelved further informati-ons about new

addj-tional components from Dråger. AIso the weights of diving
components from other vendors such as Bruker, Mannesmann, Hågg-

lund etc. has been gained, so that the diving system weight can

be quite accurate calcu]ated:

LUII>

nnn T /'.'.i +L rnf a nhrmhar T \uuv ! \wlLll qIILY vrrqlrpvL LJ

Cl amn * f rr:nk to SDC I

DDC II (With two transfer chambers)

Cl:mn * trrrnk tn SDC IT

DDC III (with ante chamber III)
TTIC arianf pr- 2 -Ce.

SDC I (Dråger beII)
SDC II (Bruker beII)
HBLI+II,2x17tons
HBl-trunk, 2 x 3 tons
Srrrfaco dirzino containers with DDCs

Umbilicals for surf. dive. 6 x 200 m.

Diving baskets incl. bottles, 2xO.6 L

Air anmnr6qq6T j-^1 Æ-^ +-hLnr! vvl+/! rIlUI. V4> L41I^

DDC, HBL and SDC control panels,

3 x 550 kgr

2x4O0
1x950
1x450
Ix220

SDC control panels,

2x500
2x 20

Ix220
1x500

25

1

33

I

25

1.

10

l-J

34

6

IJ

L

1

)

4T

35

A'

z+o

44

4Z

34

z+o

39

A1

50

t)U

.fL

23

I
Y

8

TI

B

B

9

'tA

I7

I4

B

B

A

23

63 IZ
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LSS central unit compressor

LSS conditioning, 3 x 1800 kg

Gas Control Panel

o2-r-ontrol nanel 0.28

Bunkerstation, gas, 0.13

H6 /o2 oa smi xcr O .64Ltv/ v4

Charginq panelsr 9as

4 pce. x 0.015 0.06

He-compressor 1600 kg

120

40

85 2t
TJa-.^mnroqqor 2 t

He-compressor 1000 kg

100

85 1r
DDC sanitary system,
/ h,1hhc 

^nl 
Å /]na|- r.r2+6rt PUIrP> t LVrU/ rlu L wq Ls! t

waste water tanks, 4 x O.I5

SDC and divers hoL water,

el-water heater, 2 x 0.35

Switchboard,
Tr7:J.all-rnlrgqlIl! ,

pumps

divers outlet
^; 

rv nrrmn
.l:, gru}/ ,

heat exch.

2 x 0.30

I x 0.58

3 x 0.27

I X U.IZ

2 x 0.02

2 x 0.1.2

5

r)

2

23

41.

27

IO

1.2

4

E

t
t

c

nq

2.0

29

aa

t
t

1.1.

40

42E-switchboard, main diving
E-switchboardf emergency, incl.

Launch sysLemf HBL, 2 x 3 L

Tlmhi I i c:l wi nr-h - aft diVerY !rrv4. t

rr-i-r'i1inr1 asrÅ (OO m afJ- dirzavvrvt Jvv 
'ttl

Tlmhi1 in:l anrå EflO m eft rlirrovv!ut Jvv ltrl

Tlmhi I ic:I r^rinch - fofe diveY!!ravrl ,

6

6

3

3

6

39

t1

21.

58

5B

raI()

LZ

1.2

1.6

T6
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Tons

Main bell winches, fore , 2 x IO

Main bell winch, aft, 1 x 10

2 guide wire winches, fore, 2 x 5

2 guide wire winches, aft, 2 x 5

3 heave compensators, aft, 3 x 7.4

4 heave compensators, fore, 4 x 7.4

Clumpweight, fore

^1..*^-.^i -L+ -€+UTUIITIJWSIVIILt q!L

Curoer + trolley, fore
Cursor + trolley, aft
Oxygen stowage (18 x 16 x 0.I57)
Long He-tubes, 26 x 2294 kg

"small" He-tubes, 24 x L3O0

) TrrC nhrml.rar i na] f rn] 'l arz
, vrrqruvv! urvrrvf

He-reclaim

Gas bag

Sea crab vehicle, 4350 + 2 x 2000 kq

Qa: Crah l-rnl l orz

Sea Crab, el-umbil-ical, 500 m.

Sc: Cralr- rrmkli I ical wincht sIr!4++

Sea Crab, control panel

RoV, 2 pce. x 1.588 kq

RoVf el-umbilicals, 2 x l" ton
RO\7- qfr-lwå.re- 2 x 0.5 t

ROV, control panels, 2 x O.5

Heavy surf . dive. glear, 6 x 150 kg

Saturation d.ive. gtear,

18 suits x 20 0.35 t
halmatq- 'l R v 'l 5 0.27 trrvllrv eJ t

Michela. , 18 x 25 0.45 t
CCBS control panels, 2 x 0.450 t
CCBS, compressors, 2 x 0.5

CCBS, filter station, 2 x 0.35

CCBS,tank 2x0.80

20

10

10

10

22

30

B

5

If

10

46

60

JI

I

2

L

9

5

L

4

1

3

2

1

L

L

1.

t

1

58

34

5B

34

26

53

\A

JJ

46

34

25

42

32

42

JI

42

3

3

T9

T9

22

51

5I

51

64

o.t

I6

I2

It)

12

12

16

10

7

10

t6

4

A

I
4

4

B

I
T2

L2

o

9

B

B

B

tJ

44

63

23

I
L2

4

40 IZ
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Tons

SUB sea tools (el-hydraulic)
6 surface dlve. hot water supp.

^,"i +^>urLbt 6xL00kg=0.6t
Scuba diving equipment,

10x40kg=O.at
1 container, surf. dive. with
2 el-heated hot water units
2 containers, 36 x 50 ltr. gas tubes

and compressor, 200 bars

1030

1.2+()

59

59IJ

Total weight of diving system 550 39.6 rO.l



7?s
g-8.
INITIAL DEAD WEIGHT CALCULATION

The dead weight is the weight on board which can be easily manipulated,

i.e. it is the weights which are not constant in all conditions or

which can be changed if necessary.

From the tank calculation we know that there are appr. 3519 tons in
the tanks when the fore and aft water ballast are not included.

In the following is a list of the remaining components of the dead

weiqht except the tank-Ol and tank-l"l. Note that the water which

the moon pools and the thruster tunnels are carrying is not included

in the dead weight becauce I find this to be appr. non manipulatable

- it will always be there.

Tons

He-gas, 18000 m3 (he/o2) x 0.169 kg/n3

a2-gas, 5760 m3 x 1.354 kg/m3

Crew, 70 x 150 kg (a part of provisions) 10

Heli-fuel, 3 x 5 m3 x 0.79 L/m3

15

13

lo

39

25

86t4

Non tank Dead Weight

Tank Dead. Weight

36

3 519

5l .2 13.6

43.5 6.7
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D4)0"/'
GETTING THE WE]GHTS TOGETHER AND TRfMMING THE SHIP

Now we know the light ship weight and the initial dead weight of
r-hc qhin From fhis we can cal-culate how much we need. to trim
the ship by using the fore and aft ballast tanks and perhaps also

cement or cement-steel ballast. The aft and fore water ballast will
then be added to the dead weight and the cement-steel- ballast will be

included in the light ship weight.

tons

Machines

Outfit
Diving equipment

Steel

890

t _t- Jo

560

2221

qn? (7

42.6 11 .5

39.6 r0.7
51.0 9.6

Tn'i#ir'l r^rainht. nf I ial-rt- chin-vYu!Yrru

Dead weight from non tanks

4809

36

A1 c. O (

57 .2 13.6

Dead weight from tanks (excl. trim WB) 3519 43.5 2.8

Tni l-inl di snl ar-pment

Now, at displacement 8400 t
Åiaar:m - l-hå1_ fha dratroht

+ha T.aR 1 l nnach i n aanl- ar nf\ rvraY

8364 45.9 6.7

we can see - from the hvdrostatic
is 6.4 meters. We can also see that
L^..-,^* ^--\ I ^ n" .g _ 1 .3 = 42 .6 m.luuyqrr9y./ rD rJ

The gravety center lies 45.9 - 42.6 -- 3.3 meters in front of
the center of bouyancy. This is not very good because the ship
has a big negative trim (the nose sticks down). We need to add

weight in the aft end of the ship and for this purpose we have

the aft water ballast tank-Ol whlch can contain 326 m3.

On the next pase the trim balance eguation is presented.
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the needed aft ballast in tons i-n tank-01

X tOnS 8364 tons

-3 meter
I

v

(42.6+3)xx
zt3 - oÅ

X

Now, we must calculate with

(45.9 - 42.6) x8364
2760L tm

605 r
this new increased displacement:

(42.6)

t

,4tr O

t
v

Di snl ar-pmen.l- = R364

r|ha hnrrrzrh^\z ^on#nrf rls !vuy qrruJ usrr Ls!

+ 505 = 8959 tons.
is here: 43.9 - I.4

rr'r-ra År=,rat-rf i- here = 6.6 m.rrrv vrquY

(42.5 + 3) x

^

(45.9-42.5)x8364
525 tons

This calculatj-on showed only an incr:ease af 4e" of the ballast weight,
it is below the calculation error fimit. The aft balfast weight need

wiII be set to be 500 tons. (it is also known that there will be

more weight on the aft sheltered workdeck which I will return to
Iater on).

We already know that the tank-OL can only contain 326 m3, so j-t is
no use to fill it with seawater only - it coul-d newer make up to
600 tons. The fore center bottom water ballast tanks could be

used here in order Lo compensate, but I prefer to spare these tanks
:1_ ]-hiq nninl- nf time. In stead T would like to use a cement-steelFv!l]e v!

ballast in tank-O1. I would like, however to use as little cement-

steel as possible and seawater for the rest of the volume:

'l'ha danei i_rr

rlaho danc i frz

of
of

stone (cement) is 2.3 t/m3

steel is 7.8 t/m3.

The steel will be low quality iron grains mixed in the cement which

forms a concrete mass protected from too fast corrosion. There will
he 1\w/o stcel anrf ?\w/o r-ement. qo the dpnqi trz ^€ 1L^ ^^-^-* -|.eelt Jur/ v slLv aJw/ u uelllcllL, 5v uirs usflsrLJ ur LIle uclllellL->L

will be 6.43 t/mr.
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The vo]ume

The volume

3
is X m--

?
Ym.

of
of

tl

1-\

sea water in the aft ballast tank

cement.-stee1 in the same tank i,;

Xx1.025+Yx6.43
X+Y

Y

I.025x + (326 -
1,.025x + 2096 -

5.405X

X

Y

= 600t
3

= JZO I\

= 5ZO - X

x) 5.43 = 600

6.43x = 600

= !496
?= 2,77 m- (284
?

= 49 m- (315

The ship is novr trimmed at Cisplacernent = 8964 L, x =.12.6

The draught is here 6.6 meter.

L = r\-(J

Nowf the ship is loaded for the start of mj-ssion, but can take on

even more weight before the maximum allowed draught of 5.8 meter

is reached. As you already know the maximum displacement at this
rlrarrcht ie 92OO'^-^ mLr^ -r--^^ uS 9200 - 8964 = 236 tons. TheurquyrrL Lo JLvv LVlt>. rlrlD vfvg>

center of bouyancy x is here 43.9 - 1,.7 = 42.2 meters. The

additional weight can, howeverf not be placed abowe this center.
Tf rha woiahr ie ^r-^^^ ^h ^-^ ^f the workdecks it would. mean that
the fore water ballast tank would be used to trim the ship. This

"trim-water" together with the workdeck load must not exceed the

236 tons:

10 m. 42.2 .+z-o 83.5 m.

1) (42.2 - 10)x (42.6 - 42.2)8964

Y tons

+ (83.5 - 42.2)Y

X + Y = 236, Å=zJo-r

Y = 54 tons in the fore water ball-ast tank-11

X = 182 tons, the maximum work-deck load in this condition.

2)

I
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Tons

Start of mission condition

Deck loadr extra
Water ballast in tank-1i-

8964

182

42.6 6.6

10.0 8.0

83.5 7 .O

full load condition 9200 4Z.Z O.O

During the mission the fuel oif, the breathing gas, and the

heli-fuel will be used. The provisions has been included in the

outfit calcualtion due to the belive that the tara weiqht will

still be there, the garbadge, the sewage etc. and some new pro-

visions wiII be sailed or flown by helicopter to the vessel on

worksite. The reductions consists of:

Tf6-då q

A?-na c

rr^1i E'.^1

o2

I2

zz

03

13

23

UO

I6

26

08

I6

28

439
825

14 85

22.6 s

f a a A

22.6 5

21".6 9

21,4.5 15

21,.6 9

150.5 42

60r.2 42

150.5 42

70.6 50

565.4 60

70.6 60

4

If,

T6

6

2.8

6

6

3

6

5

5

'lQ

Deductions due to use T991 L 41. 'l 3.01
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Tons

Start of mission condition
Deductions due to use

8964

L99I

42.6 6.6

43.1 3.01

Initial end of mission cond. 6973 42.5 7.6

The displacement of 6973 tons gives a bouyancy center of 43.9 - 0.1

43.8 meter, that is in front of the gravety cenLer so that the

ship is too light in the fore end.. The front water ballast tank-l1"

will be used to trim the ship:

A2\ 43.8

f
697 3

t
z€ro

I

x

'l'hp diqnlaccmonl_ iS nOw

fl-'^ l-rn,rrr:n^\, ^6htef haS

less weioht in the fore
i c nnl- fh: l- hi c

(83 .5 - 43. B) x

228 Lons in the fore water tank-1l

6973 + 228 = 72OL tons, which means that
crawled further behind, so that a litte
tank-l1 is actually needed, but the change

(43.8 - 42.5) 6973

End of mission condition 1201. 43.7 7.6

The annr- rcmainina c:n:cil-rz of the fOre Water ballast tank-11

is 494 m3 x 1.025 x 0.96 - 228 = 258 tons. The possible load

which we can have on the work deck i-n this condition usinq onlv

the tank-ll to trim the ship can be calculated:

a? '7

zeto 258 r



s-3 /

(43.7 - 10)x

x

Start of mission condition
(draught = 6.6 meter)

(84 - 43.7)2s8

309 tons load

Now the displacement is '720I + 258 + 309 = 7758 tons. the draught is
here 6.0 meter, and the bouyancy center = 43.9 - 0.1 = 43.2 m,

compared with the center of gravety at 43.7 meter . The ship is a

little too heavy in the front, and a new iteration has to be per-

formed in order to find the correct result. However, the improvement

in the result wiII not change the possible weight that we found to
be on the work deck very much.

The final results:

Tons

8964 42.6 6.6

Start of mission with max foad

(draught = 5.8 meter)

9200 42.2 6.6

End of mission
ldrår1dhr = \ h5

condltion
mofar )

7 20L 43.7 7 .6

End of mission with max. load

(draught = 6.I meter)

7768 43.7 7.6
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CALCULATION OF THE TANK CAPAC]TIES

Thc fank rlesion has initial lv been r-hnosen l^lv a rnrrcrh calcrrlal. ir;nqerrYrr

Lo meet the need for water ballast, fuel oil, rool damping, fresh
--^1 L^^1 ^frhif izinn (aranø qtahi lizina\ ']-ho 'i niJ-ial lerr-wdLeI dllu llsgI >LquIf IZrrl9 \v!qrru rLupLLLLLrr\j ) . urqr lq),

ouL was performed to ensure that the distribution in rough numbers

of the volume or rather the tonnage was somewhat equally distri-
buted around the center of the ship.

The fresh water tank is belived to be full all the time due to an

efficient fresh water generator. The density of fresh water is set

to be 1 .00 t/m3.

The fuel oil tank is belived to be full at mission start and al -most

empty aL the end of the mission. They are equally distributed around

the center of the ship. A roush initial calculation stated that the

need of fuel oil per mission woufd be around 2000 m3, so the tank

capacity has been set in total in regard to this. The density of
marine fuel oil differs, however, from harbour to harbour, but is
belj-ved to be 0.98 t/m3. The servlce tank (settling tank), whlch is
supposed to be at least in the hight level of the diesel engine room

is placed in the side tank of the engine room. The American Bureau of
Shipping is the classification society which has the most severe

demands to the amount of m3 or tons of fuel oil. They states, that
there is going to be enough fuel for a 24 hours engine run time at
fulf work load (in case of a centrifugal separation breakdown). The

^-., *--l- I ^ -."^L l arcrcr here (aq IonO as there i q ennrrrrh qn^r-e i_t iSqay Lalll I> rtruulr aqlYs! rfurs \qr rvrrY ur rr srrvuvfr rt/qus r

nn nrnl-rlcm to dcsion i-he tank bio _ and the sef f r.i-^ €lr-^f r^- ,,r_1I bellv ylulrsul uv usrr rsLLrrrrY

even better.

The crane/heel stabilizing tanks capacity was initially calculated to
meet the requirement of one crane working with maximum torque over

board (50 tons). This is belived to be the maximum torque needed

during operation. When both cranes are put into action it is possible

to outbalance the Lwo cranes. The ships stability Lorque (the GZ-arm)

is bigger, but a need. for no heeling is a desire.

The waterballast aft and fore has been chc sen initially with about

45?; in the aft section and 552 in the fore section (trim stab. tanks)

due to a need for more work deck stabilizing ballast. The rool dam-



/) r.t
.JS J

ping tanks which is placed in each side of the ship and connected
+l-'rnrrnl-r hn{-{-nm r^-1'^ i- ^^^---+^ nineq make warr for the use of additi-Lllruu9ll uuLLUIlt Lqlr^> rrr >cpa!qLE }/ryur lrrur\u wuJ

onal water ballast tanks in the centerline of the ship - almost

equally distributed around the center of the ship.

.Fho rnnl d:mninn +^-1-^ +L^*^^r--^s has heen ororzided with the tankI lIg I UUr qqllryf rrY LalrNJ LilElllJer v s

capacity left over. The efficiency of a rool dampinq tank do not only
donanrl nn J-hp cenac i J-rz cnrznl rrod but alsO the ef f i r:i encv of t.he rOOl

damping pump system introduced. I will relate to this subject later.

The stabiLLzing tanks, Lhe waLer ballast tanks and the rool damping

tanks all contain sea water with the density belj-ved to be I.O25 t/m3.

The Rool damping and Crane stabilizing tanks are all belived. to
contain half of the possible water volume on zero heef.

There are 29 tanks, numbered from 01 to 30. (the use of number 21 is
omitted due to a more systematical numbering). The number 01-tank is
the aft water ballast tank, the 11-tank is the fore waterballast
l-:nk- thp OY-tankq:rp all nlar-ed in tho nnrl_ qida nf thp ehin- theuqlrr\ t urrv urlrr t

1X-tanks are all placed as centertanks in the double bottom of the

ship and the 2x-tanks are placed to the starboard side of the ship.

The tanks no. L4,15, L6, L7,18 and 20 are measured from side

side of ship, where the tanks no. 12, 13, 14 and 1"9 are l-imited
the side tanks.

In measuring the tank dimensions the moulded lengths are used. Therefore,

it is necessary to deduct the volume of bulkheads, pipes, valvesr r€-
inforcements, primer, anticorrosion paint etc. It has been evaluatet
that the deduction Ls 4z of the tank volume. In tank no. 15 and 17

't-he mnnnnnnl rznl "*^ L-^ L^^- r^rlr.f Frf - i n t:nk n6r. 19 the lif t shaftUIlg lllVVIIPUvMrUIllC lla> Ueell Ueuuu Lcs, lII uqlf^ 11

room has been deducted and in tank no. 10, 20 and 30 the tunnels of
the thrusters has been deductet.

EO

vf

L
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TnNl{ - 01 :

1.o

(?,g-s.t)x?tt1

196 nj

: tFmS

?.9xtlx/9 = Ø

5x/.5 =

q . ?.5 =

=4

v,5 m

/5h3 @

Ø*@+@ = z?6+/5+/5

Tåwt4-OZ: and

Ar

TfiNK _ ZZ :

0.7 x 3.7x 7.f = / 2,3 a3
Z

/.3 Y 3.7 " 7,f //,f p3

2f n3

-
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'TANk -03 on t{ TAN 14 - Z 3

4)

r)

z)

TxgxO-9

,l x 3 x 0.2

--*2-
1x 3 x O,3

z

= o'30 ft'3

= 0.15 m3

Lev€l 1 m

o.3g n3

o.6O m3ø)

Z

e) t, 3 " o.oz 3 o'?s tu
z

z) 7x3xo,25 =
z

/x3x0.7

s)

/o)

x Jx 1.0{-
z

7rix1.ff

z

3= z3m

d.7f m3

/. z o -t,) 7 ,( 3 x 0.8 
=2

q\ 7 x 3 Y1.3,./
z

/.98 ni

z.v& ng

3
(,oo rro

/0

3/. 1{ n
z

Trir4 r J x ?"6 3,10 ø3 /z) ?.0

/2
1=
1

z

2l n3 /.1 x Z/ t'h
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I

t
I

I

I

I

L

\7

..:

3s7

TnN14 - 0q a, ert Tf]NK 2L/

2

1./ x 3.3

3.6 v '/
Z

3x?'z 
= 3.j mz

2

/,2 x 3.5 = /,0 m2

2.2 x I x 7

3.Q * 2.2

= 6/.G m3

3.3 o,e

3.6 *?

3,8 mz

26.6 *t

?

17. I rY1

7x 3.9 =

O.8 * 't " 7
-3,/ ?V'

@

@+Ø-@ = 6/.6+ t7.8 + ?6'6 = /o 6 rhJ

---



TaNh - or anJ rnNl.\ 29:

I x 3 x 1.5 : !7-*

TANK - anJ TnNk - 26 :

?

o6

/6o m3

j

TfrNK - O8

4 x 3 x /3'3 =

ano( TnN14- 27:

f x3 x 1.7 /

orrr( TflNK - 28 :

SU . L/ rhs

3,- t. r = 75nt/ x 1.5 x /1.J

<

TNNh

3

-07
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TnNK 0? a'nJ t r ttr r\ 1 t .

6. ( x O.3
z

O. O? mz
"2å8 

r 7,./

3./ *t

= Z,/8 m

"/LY" 3 =

2u z I - z!) A e' t 
x 7'/ = 6'O? t4

z

3.tg * 6.oq-r* x 3 x 7.t = /3.6g rt

1./ x 3 x* 3x4,7 =y.?S mz
2

o.3x 3 + /'':3 = 3./5 mz2

1,15+3./Ex q =
2

/6.2 m

q x z'7!t'8 x 7.1 x j2

a
6L/ /71"

I

I
I

I
I

t

@+@+@-Ø =

31. O ?n
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Tunne (. vo/u w, g =

(z/.25 " /,. tn x 0. ?e

tl
I

(l
I

I

I

lt

-.{ t

?,87 m3

3.7 V m3

z .?8 ørg

t/.6 *t

W = z.7;^z
z
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21.z{ n-
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z

7. g t41

3.25 m
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TnN h t'l :
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'/x 3-5 
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7

3.5x2 =

e)+z)
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?tn

2
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CALCULATION OF THE TANK WEIGHT AND GRAVETY CENTER

The ro11 damping tanks are belived to be

stabilizing tanks are belived to be half
fresh water tanks are beli_ved to be ful1.
water ballast tanks are calcufated. later.

half fulf. the crane

full and the fuel and

The aft and the fore

Tank Cont. m3 perm. t/m3

02

L2

22

03

1.]

23

04

L4

24

05

15

25

06

.LO

26

07

I7

27

OB

18

28

09

1.9

29

10

20

30

FO

FO

FO

FO

FO

FO

RD

WB

RD

WB

FO

FO

FO

RD

WB

RD

FO

FO

FO

RD

WB

RD

FW

FW

FW

24

5l
24

23

228

23

50

zou

50

57

4I7

57

150

639

.I- bU

26

r56

26

75

501

t5
30

BO

30

I43

63

143

0. 95 nqa 5

4

5

9

15

9

24

23

24

30.5

29.5

30.5

42

42

42

)I

.fr

fI

50

50

50

67

68

ot

75.5

77

75.5

o

2.8

6

3

6

4

1.5

4

4

1R

4

5

1.8

5

4

1.8

4

5

1.8

5

1.8

3.5

5

0.7

5

0.98

r.o25

22.6

53 .5

22.5

zr.o

214 .5

zL.o

49.2

255.8
AOa

56

410.3

56

150. 5

601.2

150. 5

25.6

153.5

2s.6

70.6

565.4

70.6

78.1

29.5

137 -3

60. s

1 ?7 ?

1..O25

0.98

r.o25

1.0

3519.3 4? q ) a
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THE ROLL DAMP]NG TANKS

The ro11 damping tanks can be used as heel

the primer purpose is to lower the rolling
weather conditions.

rFha nrnrnil-rr iq .

'I'anK tons

stabil-izing tanks, but

of the shin in bad

torque (tons-meter)v

o4-24

09-29

8.0
1n

135

41.O

413

o.aA

r2nq +\
\!vJ vt

'I'OEar }(Orf

THE FRESH WATER TANKS

Tanks L0 + 20 + 30 =

THE FUEL OIL TANKS

'r'anK

torque 1558 tons-meter

137.3 + 50.5 + 137.3 = 335 tons

o2

1.2

22

03

IJ

05

IO

26

OB

18

28

22.6

53 .6

22.6

zL.o

214.5

2r.6
150. 5

ovL.z

70.6

565 .4

10.6

'1'Otar 1955 tons
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CRANE STAB]L]ZING TORQUE

Whcn rrqino thc .ne crane with maximum torque the crane stabilizing

X /zq t
tanks are used. The 55 tons of seawater are pumped from the one

side Lo the other providing a stabilizing torque of 2 x 56 tons

at the evaluated. gravety center of B meters:

50 x 16.5 990 tons-meter

The remaining 94 tons-meter can easily be obtained by using the

stabilizing effect from one of the roll damping tanks because

fhe :re Fcr'; j6p6l wi1.h nnmnro..o.l ai1 COntfOl. HOWeVef , it may nOtue\asl-t/ue

be necessary because the stabiLizing torque from the ship iLself

when a smatl heel angle j-s introduced may deliver a sufficient
stabilizing torque.

2x56xB

cnmn:rcd vrith J-he demand of:

When both crames are put in
fnr ct-:hil"i zino fha hoolinc

f ncafhar 'l 2O tnnS at x = 17evY e urrur

u' i l l ho nrnrz i dad hrz thc hi cwlII us }/lvvruus vj

896 tons-meter

action in the workover mode the need

will be much smaller. Two cranes lifting
meter would demand a trim torque which

fore water ballast tank-11.

å
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8. ll"
RESISTANCE POWER AND PROPELLER ANALYSIS

This analysis has been performed by the help of the computerprograms

available at the Department of Ocean Engineering. The input j-s the

ship hull data and the hydrostatic data.

Tha nroneller 6a+- +1.^ ^nnjh^ .ower and the marine fUel COnSUmptiOnrrrE I,ruysrrs! uqLqt LrlY Errvlrrs P

can be estimated by using this prografilmes.

In the following is shown the most importent results derrived from

the i-nteractive handling of the programs.

First of all there is the ships resistance data at different speeds

and different draughts. I have shown the resistance curves for the

draught = 4.8, 6.4 and 7.2 meter. At the max. displacement of 92OO

tons the draught is 6.8 meter and this is drawn by hand at the

curve diagram. From this we can calculate the effective power need

at several speedsl

=RxV.
e

Now, we will add a value of 20>" to the resistance in order to make

sure that we compensate for the wave, wind, thruster tunnel resistance,

moon pools bottom hatches imperfections, imperfections of ship hull,

the fungus on the shiP hull etc.

I.2 x R x V (service condition)
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From fhe diaoram we can calculate fna ln I lnr.7rnd.

Qnaorl

(m/s )

Resistance
(kN)

=RxV
(kw)

= L.Z X t{ X V

(kw)

3.0

3.5

4.O

4tr.

5.0
q(

6.0
Åq

7.0
'7\

8.0

35

4B

65

BO

110

1.40

180

240

320

105

168

260

360

550

770

1 080

1 560

2240

3300

5500

LZO

202

31_2

432

660

924

L296

1.872

2688

3 950

67 20

440

700

Based on these results the propeller has been optimized using

the program for a twin screw propeller ship. It has been carried
out at several conditions and speeds. The initial hull shape and

the i ni i- i al nl acamcnJ- of tho nrnnrr'l qi nn l_hrrrq.l. arc d^\7a al I nr^rannaLer r Yqv

for a propeller diameter of maximum 4 meters, but f would like to
fr\t ånrl nnfimirya Far a nrnnal16r With a diametel- nf annr ? q mate1.s.
-"f

The results showed that it was possible to reach a propeller
efficiency of 0.54 aL the speed 8.0 m/s at a condition with the
draught = 7.2 meters. The propeller diameter is,however, 3.54 meter.
By lowering the speed demand to appr. 7.50 m/s it was possible to
ra:nh = nrnnall^r affinianarr ^f 0-56 and a nronellef diametef Ofq yrvys

3.5 meter. I will use this result in the followinq.

The nrnnellcr nnljmiZatiOn geSUltS frOm the mOSt imnrrrl-cnt cåqcc

is shown on the next few pages:



3el

FROFELLER IJPT I I.1I ZIlT I ON.

Dr-sign corlditirrn!

Str i p epeed ! 8. 0Et rnrs.

Ser'tri ce crf,r'rdi t i on. .Serr.ri te ål Ir-rr'r.rrrcrl

Total resigt.ance af s.hip at d*sigrr !.f:1EF-'d:

Tc'tå.1 thFLrFt {irrr;:al le-r årrd n,rzEle).,.... :
t',1 'lzzls thr'Llst .,.,...:

? tl l:r E.r.': E t't t .

5:13. + l'r H.

43Er . il l*: l,l .

-:31.9 irl'.l.

4

l'l t.C ': e.S 
=..er 5r [:' O (,.r E.t . . :

åt prflpelIen rev=..:
515? kl,lr F,r-r :.lraftt

2. 371 rp=..

Chsice of Fropel l'rr. (tLr jn ecr'Er,J efrig:):

I'leg*nirrr;en n,:'zzlE FFopEl le.r-, Hd 5-188,
Huntben of blades,7.,
Ex;:,andr'd årEå rat jtr, EFEc jf ied, Flerfi,r.
Erp.arrded år'pa r'at i r:, uer: c c-3=.åt !r
f'rern cåui?åt'i c,f'l t.a5t.
Propel l er' di arrretar. .,
Pitrh r-åtia at ff.f*R, Pr'D

f'tc'IilE f-lr:r. 33
5

1. L1r3r:r

f . ifl':J

3. 644 rr'l

r, c..-1

tlauit..åtion t.Est .3,1. dr'rign r:orrditiorr c.ar.rie'J !:rut
to Fur'r'ill'-* cr.iteri,ln fan rrter.cl-r.3nt rl'rip F,r.'li:'€. I

!il'r.3ft height, as=.umed fr.5 f D aE.J(.r€ b,å!.8 Iirr ':.

Pr'opr-1 I si orr coef i"i c i ents!

{l.3.{ |
i 

'=- 
r'E

n g1

.,.\

,4 1(4-a'u'l

llake cr".r€fficient, r,r cål{.
Thr'Lrer, dedr-rrtirln Eoet'fici€nt, t,':ålc.

Hul I efficiency, (1-t)r(1-ur).,..
PrnpelIer Efficierrcy
Rot.etic.!e *'ffirienc5r ca^lr:.
Tr'arr':lri i s.=. i i rr e i't* i c i * rrc 9r

t]r,rE.r.*1 I effic ierrc!r....

s. ?5
fr ") '-t

1. 83
fJ. 54
t:i. '17
g. t:t 7
ø. 47
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PROFELLER OPT I I'1I ZIlT I OH.

Design corr ditiof'r:

Sir i p rpeed i 7. 5t3 m,'s.

Serr.'i tg cc,rrdi t i on. Serrri ce .=.1 I c,r^Jarrct.i

Tot.r'l nesi:t.ance ol-:il-rip åt design !.1:'€.E,J:

T'ri,al t.hr'r-rst (irrr;rr'l lEr* and rraz=lE-)......:
Hozzle thrur.t ....,..:

lle'ccesear5r For.rEt-. . :

å? propeller I'auE.:
36BE kl'lr FEn il'r.aft.,

E.142 nps.

Choice of propel lc-n (tr^rin scr*erd =hipl:
hlag*ningerr nozzIE lrr,tpeIIer, Kd 5-lFB,
Nurnben c'f bl.edes, 7.. .
Expanded .3r€a r'.rt.io, Efrerifie dl fie-r'Flrf.
Ex;r.=.ndr-d åråå r.at. i'f I f1E.rl c'3å5år.y
fnorn cavitati0n tEEt.
Prc,Fal I en di arrre!er. . .
Pitch r.3t,io åt 8"7+R, P/D

l,iake C'teffir;js31t,, r,J ...,,., Cålc.
Thrr-ts.t dedr-t':t iOn cneff'j{ jEpt, t,!,:alE,

Hul I Et^i"iciency, (1-i)/(L-w)....
Propel I en Ef'fi c i rrrcy. .. .
Rotati,,re r.fficienry calc.
Trarrsnri ssi sn ef t"'i c i ency
0r.reral 1 ef f i c i enc!rr...

tf,:lZE I g
5

rt o . :3:3

1. EIEIB

I . i:1 l:-r'l

:1 . SEtlJ nr

L.Z=

Cavi tåt i rf Fr t egt åt de:.i gn cr-rnd j t, i trp {.er*r.,i e.d or_rt å':r'f r.di r-r,J

to Bunnill'E cr.ite.r.ion for rnerchant sl-rip frr..,llE. ller.s.

Slraft freigirt ag=r-rnr ed 9.6 + D åbL-rve ba=.e l:rrr.

Fr'opu lsi on coef f i c i entst

8. 3=
11. 12

l. g:l
8.56 +
rl. '?7
s. s7
fi. 49

f= ry.? th

:E Faf'.E-rrt..

4r:'El .5 kt'4 .

:1E11. t:t lil.{.
-311. Ll k t.l.
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HflGENINGEN nc!zz1æ Frspel ler

BUILIIERS: JOHN GENHRT

IDENTIFICHTION; SILVER SEHRHMBLER
DFTI : 4 JULY €6 INITIFILS: JOHN GE

No. 6f blades:
He/Ro: I

Pr'tr} åt 8.7å(R: t .øø
. a&a

Noze ! e p rcpe I I er: Kd S-lø4, nczzle ris. gF

e.e+Kt, t0t: Kt Er Tf ( Rhctfp*fl;69"*,4 ;
Kq = O/ ( Rhoåh^eåf C^5 )
Et a e! J*Kt / teå{,p | å*Kq }

Kt n neu !
?.4+KqxlØ:

Hta:
1.8

1.6

l.dl

1.2

l.g

g.å

8.6

9.4

9.2

8.8

-.e

'-\..-\

&:?'8:{'8:E- r;8 ' å;g-e.e 'e;{



ISH DESIGH - lB -

PERFORI,lI]I.IEE CfiLCULHT I OH.

Condition:

Service c,rnditic,n. SeruicE allor,iance: lE

RE-F; I STFI.IL:E RI.ID PII.IER

/ - 1l nr - /.( lrh

38s

FrEF': E nt. .

ollt t'tith pr'rfiq-I lErr
I ast \jåt*g i Rrr Lt:iad.

Fe'r.{'orrrrarrcE c,3.lcrJl.riion cåpr.ie,ldåtå fnarn npt inizat i,:n ;:rocr_,June,

Prope I I er dat ai

liageningen r.tDzEle pt.opaI Ier,
Hurnben of blådE.s, 2......,.
Expanded at^Eå rat i o, Fe,,ffo.
Propel ler dianreier. . .
Prope I 'l er re\rolu?iong, 11 ...
Pr.ope I I en i= af Controlable

Kd 5- 1t-iB, nozz I E- rtn, 13

5
I.EBB
3. 5BB rn

2.14e rFS.r cons!ånt.
Fi tch type.

Tr,li n scFet,J pFopr-rl si gn,

v
lrfitt,J

1. Aø
1.5å
2. BB
?.58
3. E6
3. 5B
4.8ø
4. 5S
5. L1ø

5, 58
b.. EB
A q':.

7 .88
7. 38
13. øB

Fn

8. 833
B. 849
8. 856
ø. 883
81.819
8.115
B. 132
8. 149
8.165
s.lFl
ø. 198
F. 214
8. 231
fr.247
B. e54

R
tkHl

4.8
18. 4
18,2
?8, E
48. E
54. 3
7t.?
91. I

114,7
1.13 . 4
1S3. 7
243. 4' 3:2.5
468, 5
9.q3. 4

T, tot.
rkHl

3.1
5.7

11.7
LB. B
-F a
<J r tf,

34. I
45, 7
Eaq

7:J .7
9?. B

1 1.q, 9
156. 2
213. 4
3Erg. 7
439.1
- 1l

T, noz.
rkHl

?4,4
?1.4
18. 3
15,S
1 1.4
7.5
3.1

-l E

-b. J
-12.6
-1S.8
-e4. 3
-l29.7
-:jlB. B

-19.9

Be,'Flo P/D Far,re.r
necc. tkl,.ll

B. EErg E. 4l I 31
ff. Btg s.43 155
B. 1333 B. 46 1,99
B. FJ51 FJ, 5S .:34
8.8t4 8.53 ?92
8. lsl F.57 365
8.133 E.61 457
tl. I 7Z rrr. 65 gI1
ø.319 s.iB 7t7
rl. ?75 8.75 gEe
B. 357 g. 83 L 177
Ø. 483 B. 9Z 1 6S8
B. åBB I . rr5 23?4
1.869 1.35 36Bl
1.6t4 1.19 6er.i+

RE5 i STIIHCE H}.ID POi,IER
I SH IE5I6tt
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/,rcreart/ frtfc(/t, J,^,.eter .

PROPELLER OPT I I.I I ZIiT I ON.

Design csndiiion:

Sh i p speed i 7. 5B rn/s.

SeruicE corrditinn. Sentiice all,:U.anre! eB

Total resistarrce of ship åt design sFeFd:

Toial thr-Llst (irnprllen and nszzlE)...,..i
Hozzlp thrl{st .......:

ISH DESIGN RES I STITHI]E FII.III FOI,IER

v&l V.7 =T

Fåt't Pnt. .

46F. 5 l.; H.

3Bg. E k l.t.
-45. 6 k t"t.

l'leccEssary por.,rer. . :
at pPope I I en reus. i

3469 kl'1 , Fr-r Ehåf t,
1.6S2 rps.

tl:hoice of propeller (tr,rin scrEur ship):

l,.lagen i ngen nozz I a pr'rFa I I er n Kd F- 188,
l'lnr*ben of bl ades, 7..,.
Expand*d anea rat i o, spec i f i ed, Flerfio.
Expanded arra nåt inr nscrEssåny..,,...
frorn cauitat.isn tast.
Propel Ier dianretpr, . .
Pitch nåtio åt ø.7*Rt PtD

l,lake coefficient, ur ce.lc.
Thrust deductinn coeffiEien?, t, cslc.

Hul I efficirncyr (1-t)r(1-ra)....
Prnpel lar Eft^iciEncy. .. .
Ratative Efficiency.... calc.
Trangnri ssi an eff i c i ency
Overal I efficiency,...

nozzlq nD, 33
5

1.888
B. 856

4. frBB nr

1. 38

Cauiiåtion tas? åt design condiii'rn carnied or-rt åccor'lir-tg
to Eur.ri l l 's cli teri sn f sn maFchan? shi p pr,:pe1 i er.s.

thaf t hei ght assLtrrle,l 8.5 + D above base I i na.

Propul si on coef lti c i Ents:

s. e5
8.22

I.FJ3 J .

B, SE <- lzl'OL Ltru
8.9? '!

F.FZ thLv€r*l€
8' 51 heed orlh

(rh

, k(
0?3-r

RE5 I ST11Hf, E IlND FI-II,IERi SH DES I GI-I -9
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We can now estimate the power need per shaft:

t?8o kw

h, = /.oj
<-
tlzz kw

TL r= 
0.56

Each electrical main engine is going to del-iver appr. 35oo kw.

on the next few pages you will see the range of the Kamewa rotatabre
thrusters. r have marked the one which r find to be most al-ike the
one optimized propeller. The Kamewa propeller from the pamphlet

is used to calculate or use the dimensions, weiqht, RpM etc.

KW

_Jlgt _ Kt*/

ry:_
E - enV.

0.19

Gear
lkr'v
'?,.'t 7 1

lr=
o.gg

\t
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POWER NEED AT SfTE

At the operation on the work site the power use is very different
from the power need when sailing at constant speed. The power

need at site will change very much d.epend.ing of what consumers

that are put into action and with what work l_oad..

The si-ngle switchboards for the d.ifferent consumers, however, should
be for max load.

To get a view of
position system,

put in action we

Dynamic position 2 x 3500

3 x 1000

diving system, the switchboard on

Safe Regalia for the diving system

is of 7BB kW

CCBS, gas reclaim, Bruker bel-f , 2 x ROV,

Sea Crab etc. have been ad.ded, evaluated.:
Divinq winches, heave compensators, etc.
each appr. 300 kW (15 pce. x 300 kW)

Crames,2x380kW:
Other, evaluated:

the power need at work site when the dynamic

the cranes, the deep sea diving system etc. are
could write:

788 kw

100 kw

7 000

3000

4800

160

1 000

KW

KW

KW

KW

KW

At 100% power consumption: 17448 kw

However, all these consumers wil-f not work at the same time
and not with 100% power need.

I was tol-d to cal-cul-ate with a power l_oad of 50%

period:

.5 x 17448 kw =

a\tar å I nnnar

8124 kw

A detailed power need ana]ysis is needed, to evaluate these numbers.
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THE ELECTRICAL MAIN ENGINES

The hight of the aft main engine room on the tank top deck was

seL to 3 meters in order to give adequate space for the elec-
trical main engines. r called sven Knudsen, an engineer at ASEA A/s
and received the information that the engine models ranging from
appr. 2000 kW to 3500 kW all have the same hiqht 2525 mm and that
the need for additional top space is 475 mm givj-ng a total needed

hight of 3OO0 mm.

we need two engines both delivering up to 3500 kw. rt turned out that
the biggest available machine actually delivers 35o0 kw. rf a higher
output is needed it wirr be necessary to coupre two engines together.

The 3500 kW engine is: Type MBR 630 L, NK 522 499 ASEA.

It is with four poles , 460A V, 60 HZ, constant RpM of 1800. The

tnf:I wej chf iq annr IO +nnc

If Two machines is going to be coupled together a heawy gear has to
be set between the two engines. Two machines with a totar output of
4000 kW has a much higher weight - up to 20 tons - even that the
output from each engine is smalrer than the singte 3500 kw amchine.

The 3500 kW machine looks like this:

(it is an asynchronous squirrel cage motor with a simple dj-rect-on-line
starter with sufficient alternator capacity to meet the requirements
of the thruster) -

rlo Ø

l

:

i

6so
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THE MAIN THRUSTERS FOR PROPULSIoN; STEERING AND PoSITIONING

.ioici s ri d rJ qi oi d .i 6i ci $ <i q; r qi cn d -i 6i
å*NNN

å: ååååå; åå åårE å; E,gå*ågåå 
uui,gl-'

åsså*ååååååi;ååååsåååågsååååsEizzztååååå3å,

q

6l

5-xfr 5 r
=nE - 9 i-

t,fttegå€5 srfg::T rEl? E;!l:; t5+H3e E,! åqå!:5iIF.:E +:F**{":d-t" :IiE! s;; ;å{ v, {zi!iit+7
;i JSt E5,E j g sa j åÅ ; ;,q g,g f 5 ?

ra

rO

å;::=i=?rå :*:;e F3 i:i=eg i,i r tr'+iiz
{ ;€€;p:å;åi:;€ tå ZEF"z+:'rE", ;!E ai,,eEi'= ;j

* ; I' Fi å;tir e: s:; i å t€i;åi:åre ål: .Eii+lEE :;
t ; i ;åiåE;Eåi:;r 1I åi€?å! erti'å;f ii;1;iii 2,2

E,E ; t;=,E=å;åg€*å t+ ;Iiå;;E;: åI+t+åil:1:?i i'i t rE f å; r; i g: i=€ zrii - åå;22:+iiliitlr;! :=i; E!S EIr bi:i,:tStri:,.1.2*; båi_7e 1I:;:5s??^+r=rn.nE t,a-. :'-* ? Fr;t! i+ze=; å; t.2?ii å;::iZEi=+::E::;87. ;,:
s is åf å:åått:3rEiå;åii;;; å iEiiElEi;ti;tt=iieZ



{,.r' rt /t \./!

I -lJl
I 

*lRll

l"i_ll

l-i=ii
l-l-ll
l,.l-ll
lr tl

I l€ -.1'll

ll^'ll
I lo ollI IFr rll
it*mllt-ll
l-l
4

O{

cto
*N

I

I

ol Lio

*mmrr:f
NNN

oo

OO
@o-)

gE(

:!

i-^ c
ril "

I

OY
co .tr

I

O) L-
F$
6l rO

ac o) cc
O, -i CO

O

6.1

MN

". a.

^o>

ft
+i
N

a)s
c/)\

F*i

øQ= , :-å '=

^ i'*i= :iI iz='\i ,tzt IE:E F;; &:iz? ltE

i r ;iill'*; Zi;=i =;;i=

** *nitEE'r! z;izz å:;1

$srirfiåiååiili:Jåå3;å

,r
I

O

ci

, ;;;g :,år; -: .= i' .2 * -o o.:l -(
i 5?.i^i ->E't !!tX! E;:P
; i .Eæ:=; EA.Eg
: o c.a:1':- fi3Eå=i: i eii1å E'5 å+
r!;r:' å IF*F:i jj3=
22-tr::z.4 I i4, ""9. q !! s t:!rriFå* 3JE3.E 433s
*:rf r!:i" E:,,;;i tart
ir:l::i3 =€tf; '6oe4
:.:?=*5t :EEE; fiEfiir:l!;i 5;: b€;* E€'^sY:FE!:? "E 2Zg j.gtrgE
E6d;jE;o 2tnEEE:*gF
i<dcoleo i"<= tr tr;:6i o.

lQ *r?U i * O X ! Jt .:t Å 'L u* TJFXn
= a 

=.) * c N;;-
Z *5 : :je !åe;t

u t +E t Ei iåVEa;; å: + EZ E:ii;
f å,r r,; å? Eiz*;
i E;!* å; E H; lili;tS:yåtig Er.E a:Ei!
s!is 72i'f y= iiEV.?

ftF5rl5l;ntr5':trgbEE

duØ
r E :.; -.aå9,: 'oE ?s
Y.. Y O >, ,^ O

r; gliE ! €å
E€?E F; H 8I
;.?åE ;t , Pf
S E+:;9.H c b 33EE9!* F;€
:EsT?€ såE
=Y.2i'i t ;'90
åtrn fi F 9 -q E€ardfliP^ 6H-c-c'Ev:1 *å.:
Eå::E.€ Fåå?.""*å3FErd!
å åE åå *TåEå

dEt
:: å 7

5 i L E: r
: ø.9 -:
t:c= d-l t4..=i, l* ^ -::::: å d
;i:;.il:: !:?u,=X,> - 3

F<ao c Ø

9: lai - o-
t4 =:,;;.=-, | \- ': - ..
ar, a e=_E-riE!' EF€F3
=d; i -'c *;?i I * t;2:z
:5.; :,å; åå

.^ i,; fi -c E-i åU
il r F* å åH= it:;' Jzui!>:;5 ?!::;råatt +t=!4yØ a==7 'Ø.:==,2 -
c,TfF:i5:22i.€: ?:E ; 4a !, 

=eEtr i*= c i åi'i-= vS F : *. A'* 
= "= 

2.! Y r: 
= 

lj: i; -:
"Cr;Zai=-;ilT4iFOØ:-J.qUu!

r
n

n-

t

O

^C i

aho

i >;
å 6 ! åi g

Øac3ÅZ

----



Ur: st v(.,

Pi

I r-' - l

E

ii' litl
, ri-

Dimensions
Propeller

dia.
Dmm

B
CPP EiUD

AB
FPP FPP C

A
CPP T

I)ismantling
space

Lr

240
200

2000 2\10 1410 L540 1030 2665 2020 1525 14452400 2530 1690 2020 1315 3200 2430 1830 17352800 2985 2005 2375 1555 3736 2835 1980 2,025 2&
L6-tv +4uu 334b Z33U 236b 2g.O I3900 4140 2775 3300 2145 5200 3955 21Sd ZSrs 330

hopeller
dia.

Dmm I{ I J K L M N O p a
2000 675 700 2100 995 1280 1330 960 ' 100 {+o 9102400 810 840 2370 1195 1560 1580 1060 LAA fiO 10502800 945 _qgo 2370 1395 1560 1860 r24A 150 20A :u20* @21%--i460-ffi3eoo 1Bt0 aS b - -i7oo

Weights, kgs - CPP-type

Propeller dia.
Dmm

2000
2400
2800

900

Thruster
unit

15 700
25 000
37 500

88 000

Truster unit
with auxiliaries

fl 740
27 300
40 000

91 700

Ftrandling weight,
U-design

11 500
21 000
32 500

76 000

Dimensions and weights in the table are not binding. Right of alterations reserved.
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THE TUNNEL THRUSTERS

rn order to choose the correct tunnel thruster or thrusters there
are several thinqs to take in mind:

To what extent is the power going to be designed in order to gain
a hinh ennrind =t the DnV ClaSSif ir-atinn 'Fho arr,4 I ifw of thourrv vlqr_r!ruaLaulr. rllg ju*-__r

Lhrusters which is a part of the efficiency of the dynamic
positioning system is marked with a ERN number xx.xx.xx. The

highest mark is the ERN number 99.99.99. The Dannebroq no. 1Bg

has got this mark. The scoring will terr the platform owner
how safe it is to have the ship come near the platform to work
in bad weather conditions.
How many thrusters are needed.? one big, two minor or three smalr?
rn general- it could be said that severaf thrusters increases
the redundancy and therefore the safety of operation and that
smaller thrusters have a lower turning time maki-ng Lhem more

flexible.

r have chosen to sorve the problem by looking at simi-rar ships.

rnitially, r have choosed the Kamewa tunnel thruster of 1o0o kw

and three of these are placed in the bow secti-on. rn order to
evaluate this we shourd compare the bow thruster power in relation
to the projected lateral area above and befow the waterl-ine
knowi-ng the wind and water thrust for several ships. However,

the diving ships that r have picked up for compari-son are to
some extent very alike in shape except for the size. Afrow me

to use the max. displacement of these ships to do the comparison.
rf you look at the bow thruster room there are space enough to
increase the propeller diameter and the electrical engines if
needed.

You will se the comparison on the nexc paqe:

2)



?ct?

u/ 5 wl-IqraKe:

Dannebrog NOS 188:

M/V Seaway pelican:

Stena Seawell:

Stena Seaspread:

2 x 37O kW/4080 tons

3 x 810 kWl6510 tons

3 x 11,00 kw/6417 tons

3 x 1325 kvt/t2243 tons'

2 x 1300 kW/9983 tons

0. 18

o .31

0. 51

o.32

v. zo

Silver Searambler: 3 x 1000 kW/9200 tons 0. 33

T d.o not find that the bow thruster power of silver searambler
is too smal-r, but i-t has to be verified by Dnv for special
purpose ships.

Special Vessels
Il'

. V-esseis like dredgers. dri.ll ships and
smrar must be grven spccial considcration
wrtn regard to selection of tunnel thrusær size.
. The deærmining of the size of a runnel

thrusters for a particular vessel is normallv
made laving regard to its projected laterJ
area above and below the waterline. On this
basis, thrust_versus tuming time can be ca.lcu_
laf,ed lor vanous wind velocities and selection
of an opbimum size unit can readily be made.
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THE DIESEL ENGINE GENERATORS

.,/ ,)

17.4
20.8
22..8

2460
2575
2625

5730 'rffi
ffi70 16.10

lo25 1790

6 780 1060 810 1 100

8 1040 1415 1060 14i0
9 1170 1s90 1215 16æ

10.9

I J.3

r4.9

to./

LI.J

232

L23i 30
6123 / 30
BL23/30
9123i30

L28t32
- oLl6 Jl

8L28/32
9L28,t32

J t.o
39.1
43.0

2s.9
320

M.5
54.0
62.3

31 30
J IJU

3350

1 940

2000
2000

7020
E235

8995

6 1260 1715 1320 1800

8 1680 2285 1760 24J0
9 1890 2570 i980 27cfr

n4a $30
2490 3580
2450 3580

8255
9485

10045

3000
4000
4500

??"0
2960
3330

12 2100 2880
16 2800 3840
18 3150 4320

U2BLH
'12U281[{

1 6U28LH
,I8U28LH

Number 720 rpml 750 rpm/
of 60 Hz 50 Hz

cylinders kW BHP kW BHP

Overall Dimensions Dry Weight
Lengthl) width2) Height3) Enginea) GenSer

mmmnlmmtt

T23LH
5T23LH
6T23LH
7T23LH
8T23LH

q

o

7

o

530 725 550 tæ
640 870 660 9C0

14O 101 5 770 105'l
850 1 160 880 12A0

1105
5320
581 5

6255

1 580

1640

1640
1640

2535
2635
281 0

2B1A

9.7
11.0
| 1.5
IJ.J

1.1.8

'o.418.6
20.2

S28LH
5S28LH
6S28LH
7S28LH
8S28LI{

b
815 12W 925 12æ

1050 1444 1 I 10 15C0

122-5 1680 1295 1750

1400 1920 1480 2000

6180
6650
7 120

7950

1940

2000
'1940

2000

3065
3065
3320
3320

17.3
iJ.J

24.4

21 .3

25.3
21 .5

29.5

\t?8/32
12V28i32 12 2520 3430 2M0 3600 8125 224D 3300 32.2 46.1

N;;.Æ;;-- .,-- ---.....-.--*Flbvzu, J2 ]b 3360 4il4 3520 4B0C 9765 2490 3300 39.9 æ.8 |

i;o 
_g+oo-_-rosss 

2a90 3370 439 n5 6
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gjru*irt;

iilu :
l.il:#

1i00 i 1,-1c

l*":*
-,"$--\-tr-'*

7i
iFl
/ ,{-: æoo,,N
,t--\t 

I

.(0Y I

fJ,-å
, ii.l

I

---*.1

' j1

--7.-
?

I

I

a/ ^'aL,3U L+!!e
37 <:L

-tq i;Å
\L i .1/- 1

i'dr 'r1V
2 tr/\\+-4,/

ir-,il iJ| -!-u/ | |i l-'g:' ll

l='r r4i-it--l9l- --rij'l
"ø-i 40C--*"'{

Engine
rt Yv

Cyl. Lr*
mm

L:
mm

t"
mm

L.4

mm
r:)J

mm
Hr
rnm

Dry Wt"*
+
f

12'J28132 1?- 65i0 g8c 4910 3195 1 90C 32.2

-p115y23',^r 15 7450 980 59-10 2400 zouL

18V2.8,32 i8 80SC i470 0930 2400 2609 43.S

* De pending on alternator.
** Engine and engine beCplale.

The dismant!ing height stated is valid fcr traveling crane arrangement.
Reduced height can be obtained by specialarrangern{-'nt.
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11"^ '.,-.' +h^ €arrr anni nac r^zi "l 'l ha nl aned nn J-ho onoi no kled r-an Ltertlc way Lflg rvu! srryrrrs-

seen on the sketch drawn on this page. First the engines was

nl accd 2 nn l_he !-.^r' +^- --r ,) ^n the main deck becauce the ori-Irrqvsu z vlf Llru Lqrl^ LUI/ qrfu z u

oin:l enninc rnn- ..i:+L .,-^ ^-l-. ånnr - 19 - 2. x 3 = 1.3 metefvallqa cllqrrle rvulll wfuLlr wq> urlrJ qI/I/r. f J

/-; -'.^ .i -^r11 r+ i an \ Tfar^rarrar r:lrra fn nrnh'l amq nf qf ronath end\llllllu> III>ulqLlvll/ . lluwsvs! t uus Lv y!vlrE rurvraY

distribution of weiqht load from the machines it was decided to

^L--^^ +l^^ I -r,^'r'l- and nl:cp al I fnrrr enci npq aJ_ fho J- ånl, J-nn dor:k.uI14119E Utls IOyUUU Ollq yrqus Lrrvfrfur

T- ^^i it hacamp no.cqqårv to increase the width of theIIl UUlrrV -U f L !sUqrrls ilsusrrq!J

pnrrine ronm to 16 mej.er- whir:h means that the side tank widthulrY !rru

had to be lowered from 3 to 1.5 meter. You can see this on

the drawing no. C-11 and look at the tank top deck.

Tf rzol Iook af- tho tpchnicel enecifications of the machinesr! fvq

\/nlr.:n coe J-hal- tho:ctital hiohJ- nf thc enrrine is 3.7 metersyvu uqrr

and the hight of the engine room is 4 meters. That leaves only

O.30 meter for checking and repairing the engines. However, the

onoincq iq nf tho \i frzne- whir-h lc:rrpq mrrrc qnace to do thesIlY lrrsr uJ_Y",

piston repairlng job. I was in f.he first round told that the
Iqn^.c:rr,ailalrlc j- ^-^'.^L 1^."f t am nOt 100e" SUre abOUt it.5l/qus qvqlruurL IJ slrvuYrr r -*- t
I

Hnrnro\/ar. fhc qnenifinafinnq can.be deliVefed fl.om the COmpany,alvvvuvv!'urlvJHUV!-*'.J"-

anrl thc enoine hpd n:n l-re 03m OK !vrlY f rr! |

Iowered in the bottom tank
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Frnm J-his ficrnre lrpl.)w \zolr cån see that the inner hull is moved

nra:finn crrffiaiont cnå-a fnr l-ho fnttr m:in ocnq^+ Jl ^^^l ^--l*^----eE o'l-ese_L englnes.

You can also see the noice/fLre/wat-er proof electric-hydraulic
doors which seals of the enqlne room.

There are no engine control room due to that the engine room is
equipped for unmanned operation (EO).

:T\
&q
s

AL
YOYL

S;Je

N

\9

5{crrLuon,(

'ltCe

,11

"l
L

yl

I
I

'l

ai

L
R

4
a
\5
ql

z/ : Zoo



q//

P it-
CALCULAT]ON OF THE FUEL CONSUMPTION

At the service speed, Y = 7.5 m/s, at the maximum ship load
(displacement 9200 t), the two e]ectrical main enqines dellvers
together appr. 7000 kW. The energy comes from the maj-n diesel
driven generaLors. There are many other efectrical consumers on

board and the demand is fluctating all the time. Therefore it is
difficult to estimate the correct number and sizes of the genset

engines in order to reach the 0.85% work load of the engines where

the kw/fuel is best.

If we look at the similar ships, howeverrwe can get a pretty good

estimate of what the lay out should be:

Ql-on: Qa:r^ral l /Auuqvvsrr 1u €II$.

( qnoarl . rrnknnr^rn )

M/S Wildrake (4 eng):
IqnAA.l = ) | km/h\)r'L!/ tL I

M/V Seaway Pelican(4
lqnca.l = /\ km,zh)

): 15800 kw/72243

9980 kw/4080

eng) 12000 kw/6417

tons

tons

EONS

t.4 kW/Lon

2.4 kW/t.an

1 .9 kW/ton

-t.J KW//ton

1 ? Lril /+nnr . J J:rrl evrl

Stena Seaspread (5 eng) I325O kW/9983 tons
(speed = unknown)

Dannebrog no. 1BB (4 eng) 8600 kVt/6510 tons
(speed = 24 krrl/h)
T+ -^^hd +^ 1a^ -hnrrl- 1 ( kI^7 /f an Far r Aaan 

^.i 
t, j na -,^--^'t r., j +h -r L >eErllD LU !e duvuL r . J ^vv,/ Lvtt rvr q ussp urvrttg VeSSeI WItJI a

dynamic positioning system and a speed of appr. 26 kn/h.

The Silver Searambler have a speed of appr. 27 km/hour at summer

load line condition, with four diesel generators of 3350 kW each

measured at the engines output shaft (not the generator output).
That is very much the same as 1.5 kW/ton x 9200 tons = 13800 kw.

The energy consumption diagram looks like this:

ktV
Vnnr, lvtør v1

e le ct, i cø'l

€nginss

7zl6 xu
Søicl'1

bouvrl

7281h,, Tr4rJ-

{orre,

V613kr
6enerotPt

Vq/o kbf 
o(,.ea et

= 

enviag
-lrueL

-

n -nqry 'a-/\ qA n =O.?5 2 :0.77 rt = o.f/ /7.?Tg kN/
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ff we look at the propulsion power need from the diesel engines

shafts it would say 7910 kW. That is only appr. 60e" of the tota,
cnrrino nowcr Tf nnlw fhree di esol enrrineq are rrsed fnr nrnnrrl ei-On

power the rating would then be= 79tO/ (3 x 3360) = 0.78 = 78e". This

is much better. The fourth diesel engine could be run to deliver
+n =l l fhe other consumers on board such aq arr:rhi I ienzqr qs^rlrrrqll

engines, Iigthf computers, communication equipment, laundry
and galley machines etc. These consumers -need for power is very
difficul-t to calculate and I have no statistical information
about this at this cresent time.

When the ship is on work site position and the diving and the

dynamic positioning system is active the need is also very
difficult to calculate because the power need is not constant.
However, Lf 7910 kW is at a certain point of time used by the

aft thrusLers, appr. 3000/ (.95 x .97) is used by the fore thrusters
:nrf :nnr 6nn kW hv fhe dirzincl srzqtom l_ho nocd arnrr]Å rnrrnÅ rrn l-r.1vrrrYJ-lqyu!

appr. 12000 kW. This is however, a high seLLing. If all four
anni nac rrrnc r,r'i fh R5? reti nrr fha nower aj- encri ne Shaf t WOUId beq u urrY lrrr

4 x .85 x 3350 = 11,424 kW. We are not in lack of power.

I called OIav Kongsted, engineerf B&W, Holeby, to get information
about the efficiency and the fuel consumption of the V-I6, 3360 kW

engines. He told me that the fuel consumption is 2IO gram/kWh

when the foad is 3360 at the shaft (100% rati-ng). This means

that the oj-l consumption is a little smaller at 852 work load
(minus 2 per cent) .

The electrical management system placed in the transformator room

is supposed to distribut.e the energy from the genset as efficiently
-^ -^^^iLr ^ ^-^ (1r fwo cncri nes mi oht lro stnnncrf from time toqJ yuJ-Me. vlls -- -- ruryrrL !s ouvp}Jsu

l_ ime drrri n6 66p7:{-i nn T r.rj I | }'nr.ra.'or nal nrr'l =#g the fUeI

^^h^rrh^fi^* ^F +he ratinc nf 'lR"-^ _ >11 oncinaq r,.--r-- -,r!LuurlJulrl/LrvlI qL Lrrs rqurrlv v! tvo (trr urr\jrrrLr !Utttlltlv - WILIl

: qnccific oii cnnqrrmnl-inn nf )1f:' avam/]rlnh rl.ha offiaiannrr nfrererrvf

fhe encrines haq to be calculated at this work load.
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The marine fuel oil have had a decreasing quatity level during the

years. The density has increased from 0.85 t/m3 to 0.98 t/m3 and

the amount of energy per ton is decreasing. Today the lower

walue of the fuel oil would. probably be 40000 kl/ks. I will cal-

cuLate with these numbers;

The efficiency of the engine is a product of the thermal and the

mechanical efficiencies, and can be calculated this way:

Machine efficiencY = 3600/ t21.0 kg/kwh x 40000 kt/kq)= 43>"

frfh^ ^rrJ-nl1r anord\z (cffcr:t) from pnoineq: ? x 3360 x 0.78 =.7862 kW.
flrc vuLI/uu urr!!Yy \sr!Lvu/

7862/ O.43 = 18284The power needed

AmounL of fuel:

from the fuel

18284 KJ

ni I .

kg 3 500 tons

kw.

= 1.7 t/h
40000

nar Åarz.vs! usj .

^or man J-}r .

KJ 1 000

/ L/n

lzn

Fuel consumption

Fuel consumPtion

Rrrf fhis is onlv theLv vt'1f

summer load draught

frrol cnns,rrmnf i on

and fhe sneed 7 - 5

4L tons

l- 230 tons

for propulsion at

m/ s.

24 x I.
30x41
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plunger purnp

M.A.Mt3EV\f
me$iunraqpe#d
engfne$ *
minimisec*
fgel con-silrffi$tion

ln the family of the large medium-speed
engines, i.e. the 32i5t6, 4C145 and
52/55A the demand for minimum coi.l-
sumption has been catered for with the
following develnpments :

Power-optimised ratincr
, quoted in the sales
data for marine main enqines are
defined as the maximud continucus
rating (MCR, i. e. fuel stop power). The
specific fuel consurnption-stateci in the

lsales data applies to these ratinos.
j lhe output oiall M.AN.-B&V/ enlines is

rated to ensure low consunrption and
cosi-effective erigine operation, i. e. a
balanced relationship is sought be-
tween pourer output, investment and
the resuitant capltal service costs as
rvell.as the operating cr:sts (fr;el, lu,:r'i-
:ating olland maintenance). The fuel
:osts have by far the greatest shai'e in
hese costs. 

:.j'

lonsumption-err:tim ised ratins
ower cornumntlon ra-{es iFan those in
ne sales data can be wanantcd for
/A,N.-B&Wengines if a iowerrated out-
rut is chosen - ihe economv.continu-
rus rating (fCR). ln this casei the cngine

:s adiusteo for the ECR at the workt and
ihe firel adrnission is i:locked accoid- ',, ,

h'ipercentage fuel saving achieved
,,ith tiris reducect engine rating can be
rscertained from the diagram. ln most
;ases a consurnptionrptimised ratina
]f ECR: B50io tu1CR, yielOing a 2olo fue'i

rating
7o fuel

lving, is sufficient aÅd conltitutes an
conomical aitenrative to the oower-
piimised engine rating.

;g!99!iqrt !glargg'.:,'.,,,,';' '
he example of a ma'ine main engine
nows how adapting arrrl adjusting the
rigine,s to the reduced outputs usual in
aily operation can lead to further fuei
avings Depending on the engine rating
elected, the continuous service ratinq
iSR) is ihus either
85% MCR (porveroptimised) or

. 85% ECR (consumption-optimlsed).
J A N fuel iniectioapump
r comparison with conventional injec-
,on pumps, a distinct consumption
ninimum is obtained at 85% load in the
nwer-optimised tvlCR version.
Thanks to the M.AN. economy plungcr;
ihis fuel saving measure requires no
rdjustments on the injection pump.
The consumption-opiimised ECR v€r- ,: ,,
sion of M.A.N.-B&W four-strcke enoines
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rcnsumpli,:n cur., in addition to extre-
nely lou :ci{i" :surnpticn rates.
ihe flai , ,e i$ r :ciail',; lr:'ileficial inpractir' :rati ,nce -lurii fuei ryr*T*Tr'"*Y*trr*T*T

60 70 BO t]0 10C ECR
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optimiseC)

Råting [.or'J
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THE EMERGENCY/IARBOUR GENERATOR

I did not find any special roules and regulations regarding special
ships, but it can be seen that there are regulations for passengter

and cargo ships in general stated by the Danish Government Ship

rnspection services. r will fol-low these roules. rt is stated. that
f he emercana\/ ffancra|r or i s croi nar l- rl hp nl åcorf ar^rarz f ram l-ha mr i nI/aq9su qwq)' !!urll Lrrs rttqttt

engine room and that there are to be free and easil-v access from the
main d.eck from outside.

As you can imagine it is a good idea to place the generator away

from rooms where there excists fire hazards. The higher the generator
is placed in the ship the longer the distance is from these fire
hazards rooms to the generator.

T L-..^ ^l ^^^l +Lr rrqvs pr4ucu Lrre emergency generator in its own room aft on the
Heli/ACC T deck. There is a minor version of the main transformer
room connected to the generator room. The generator is easy accessable
from both the outside and the inside as you can see from the fiqure
shown below:

l'0ru
^,1å rcle

The oenerafor is a 5

are presented on the
,.,i +L ^ther

Stena Seaspread.:

Stena Seawell:

"Dannebrog" NOS 188:

Searambler:

cylinder BaW, 530

following pages.

ships we will see

2 x 208 kwl13250 kw

2 x 350 kwl15800 kW

1 x 500 kwl8500 kW

1 x 530 kw/1,344] kw

i% (of main noworr

4z

o6

4%

StorbocLrJ
åtcde

kW at 60 HZ. The specifications
If we compare the power of
that the choice is grood:
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Number 720 rPm/ 750 rPm/

of 60 Hz 50 Hz

cvlinders kW BHP kW 8HP

Overall Dimensions

Lengthl ) width2) Height3)

L23læ
6123/30
8123tg
9123/æ

6

I
q

7æ 1060 810 1100

1040 1415 1080 1470

1 170 15S0 1215 1650

5730
6670
7025

1640

1640

1790

24ffi
2575
m25

10.9 17.0

13.5 20.8
14.9 22.8

S28LH
5S28LH
6S28LH
7S28LH
8SæLH

5

I

875 12æ 925 12æ

1050 1440 1110 1500

1225 1680 1æ5 17æ
1400 19æ 1480 2000

6180
6650
7l2o
7950

r940
æ00
1940

æ00

3065
3065
33æ
ææ

14.4
17.3
19.3
n.4

21.3
25.3
27.5
æ.5

LW9
6tn/32
8t_æ/32
gtn/32

6
8

9

1260 1715 1320 1800

1680 m5 1760 24m
1æ0 2570 1980 27ffi

702f 1940 3130

8æ5 æ00 3130

æ95 æ00 3350

18.7
21.9
23.2

U28LH
12UæLH
16U28LH
18U28LH '

2100 2880 2220 3000 l

æ00 3840 æ60 40æ

3150 8n ææ '1500 ,

33æ 31.6

35æ æ.1
35æ €.0

v8/æ.
12V28/32
16V28/32
18V28/32

2520 34æ m 3600

33æ 4570 3520 4800

3780 5140 æ60 5400

lrs

#'i3 o/
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.s.i.t,
STABILITY ANALYSIS

It is very importent to check what happens to the ship when it is
l-rai nc rnl I arl ( i o a hool ancol nccnrrrq) dtte fo Jtc:rztz qo: - crånAlgllrY lvf,Isu \r.s. vvvvqlJ/ rruqvJ

workover etc. This kind of ship has to be very stable not only when

^-i I i-^ L11+ -1^^ r^'han tho chin i c .in l_ha rlrznam.i6 ^^-i+inn'i 6^ h^dsarlJ-ng Dut arso posrLl-or]rrig llloue.

T harzc norfnrmcri 1_hc sfalriIij_rz anaIrzqiq nn i-hc r-nmntr1-or faciIif i.ggf ltqvs Ps!rvrlrrEu Lqvr!!uJ qrrqrj

at the insLitute (Department of Ocean technology) which have an

in-built check facility to the Danish stability requirements of
ships. The input is the ship hull daLa and the hydrostatic data

performed earlier.

Several iterations have been performed and I will present only two

of the most importent calculations here. I find - in comparison with

all the computer readout - that they are the most communicateable

readouts. Several load conditions have been examined and they all
comply with the Danish regulations. The two which are presented

in the following is the stability analysis of the maximum .l-oad

condition:

Displacement = 92A0 L, Draught = 5.8 ftr X = 42.2 m and z = 6.6 m.

and the minimum expected load condition (after mission):

Displacement = 720I L, Draught = 5.65r X = 43.7 m and z = '1 .6 m.

As i-t can be seen the ship is extremely stabif, but that the meta-

eentar-hicrht soemq i.o l-re crrrite trio l-hic r^zill.hnr^rorzor. l^rp diccrr<5gflustlusl ]rrYrru ruerllr Yu!uu lrv, ,r.vvvvvvr t vL

in the Chapter about GM where the influence of the fluid tanks is
hoi nc n: 1 atr l a l-arlve!rrY

The two stability analysises are presented in the followinq:
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REDUCTION OF THE METACENTERHIGHT GM

rt can be seen from the stability computer analysis that the GM is
quite big:

GM

GM

OL

-+qL

fu11 load condition:
Low load condition:....

2.4I meLer

2.1 3 meter

the

The stability of the ship is extremely good, but the high value of
of the GM means that the dynamic movements of the ship during roll
could be too strong, i.e. the ship is so stable that it moves

fast tdwards its newtral position after being pushed by waves,

wi-ndshear etc. Thi-s can lead to high accelerations on crew and

equipment. The experience t.ells us that a GM of appr. L meter gives
a m-ra nanl-lrz rnl I inn -hi-YUrr LrJ !vraf ]]Y -rtrP.

GM can be reduced by loweri-ng the metacenter M or highteninq
ships gravety center G.

There are several side tanks onboard. where the surface of the
fluid wiff be free from t.ime to time:

Free surface Not free surface

There are fuel oi1, rolr damping and crane stabilizing tanks in
the side tanks where a free surface could be expected. The free
surfaces of the fluids wirl lower the metacenter M resultinq in
a somewhat smaller GM va1ue.

The moment of inertia i of the free fluid surface rs:

i=I/1,2xb3xl-
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GI4=KB+KM-KB-KG

The KM will- be reduced by so we can write:
,lDASDracemenc

GM = KB + KM - KB - KG - reduction, or

(iM (nl r1 ) - rorlrrcljgnvar \vl\l/

reductj-on from the tanks, which j-s the

reductions:

K

GM (new)

We wil now calculate the
^,.* ^g !L^ ^i-^1^ +-hl-^SUll u! Lrrc >rr19rs L4rl^>

! \ Lqrr^ vz

i (tank 03

i(tank 04

i /1-an]r OE

i (tank 05

i(tank 07

i(tank 08

i (tank 09

and 22)

ånd /4 |

:nÅ ?(\

anÅ ?6)

q!!v zt )

anrl 2R )

and 29)

2xL/I2x33x (7+2.5)
2xL/12x73x(L2)
2xI/1.2x33x (26-19)
2xI/I2x33x (35.5 -26)
2 x 1/1.2 x 33 x (48.8 - 35.5)=

2 x I/I2 x 33 x (53.5 - 48.8)=

2 x 1/12 x L.53 * (66 - 53.5)=

2x1,/I2x23x(5)

442.75 m-
42.00 m-
4

31-50 m-
4

42.'75 m-
A"

5v. tj5 m
A

zt. t5 m

A
/.UJ M

48-00 m-

I
I

I

Ig
t^a t-

?B
I

Moment of inertia 4215.00 m-

Reduction = 2r5 *4/gooo *' 0.03 m

GM will be reduced by this value, but this value is very small,

so that it almost has no influence on the GM value. You can

understand. from this rough calculation that the free fluid
surfaces on this ship is of no importance.

The fuel oil tnaks portside and starboard are not connected, but

the roll damping and crane stabilizing tanks are connected.

Since this is the case the Gl4 reduction will be further reduced:



azs

i (04

i (05

i (07

i (09

a) 7q

and

and

and

and

+

24)

25)

27)

29)

2.00 +

27 20

3691"

1826

17 42

IL2

1" / r2 (26-1"9)

4 /4 
^ 

t--L/ rz\J).) -

1/ 12 (s3 .5 -
'?

1 / r2 (6) (re-

59. 85 + 7. 03

1<(19- - 13")-.
26) (t9- - 13-)

11
48.B) (1e--13-)

3
- 'l 5-)

A

4

4

4

4

m

m

m

m

m

The new moment of inertia

The GM is now reduced to: 2.3 - L.3

A
10091 m'

You can see that the difference is enormous when some of
the tanks are connected and it is assumed. that the flow
of water from one tank to the other is sufficient.

New reduction = 10091 *n/gOOo *3 1.3 m

-a- r rtte Lc!

This is ^ \zor\z aOOd melaCenterhicht - tho chin will a.6fl crentlv

from side to side. The rolling time wilf be independent of the
amplitude of the roll. The amplitude of the rolf will be held
cm:l I l-rrz rrcinn l-l-ra rnl I Å:mni-^ tanks.

1n order to calcul-ate the roll time T, we can use the following
formulae:

T ? w ni v

The k is the weight moment of inertia arm for the whole ship in
relation to the center axj-s of the roll. This arm k is very
difficult to calculate di-rectly because every single weight
moment has to be calculated for both the steel, outfit, divj-ng
equipment, dead weight etc. The longer the distance j_s from the
center axis to the weight of fx. equipment such as the diving gas

tube system the bigger is the arm. However, I was told that a

rrcrl-rla nrri^^1.i h^ is to calculate the arm as beino 4o% of 1_heq Ls Lr!c q!llt a- !g Itly

breadth B of ship.:
k = .40 x 19 m = 7.5 meter.
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o i s i-he ar-r-el cration

time T:

a
9.81 m,/s-. We can then calculate the roll

't' = / v nt v

That is a very long time for a roll from starboard to portside and

back again. The acceleration which is strongest at max. heef in each

roll is not very big and is depending of where you are on the ship.

The divers in the saturation chamber complex are placed very near to
roll- center axis where the acceferations will be almost zero.

It is possible to lower the value of the GM even more (it should,

however, not be less than 0.2 meter for this kind of ship) by

mnrzi nc fha nanJ-ar af arattatrz fttrthar rrn tFhi q i q \/ar\z oaqrz 1.n dnrlvvrrrY Ylsvvuf sy. vvlJ

on this ship. placed down in the center bottom tanks we find appr.

1300 tons of water ballast which can be pumped out. and additional
-'^ j ^L+ ^-- L^ ^t aced at the work rlcck q h i rrh rrn Sa \'nrr ^ån coawcrvrrL uqrr ug l/rqucu qL LIIS wuIN usur\D ]]fyrl uI,. JUt Jvu uurr ogs

that there are a lot of possibilities of mingeling with the GM.

Of course it should be remenbered that the stabilitg criteria
qhnrrld ]re reoarded in each case.

Another thing that reduces the roll time and the roll accelerations
is the shape of the hull- and the special roll damping precautions

which have been taken:

Ee,t,ttu* e
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DAMAGE STABILITY

\/arrz Iafa in fha nrn-iocl_v vrf

Drrrn^ca Qh i nq TMn l qRL

^L^,.+ ^^^^i ^l ^LaDour specr-ar srrl-ps.

In the SOLAS convention

The divers onboard are

I received the code of

Before this there were

Q:faJ-rz Fnr Qnani -Iporg L) rv! JI/gurof

no qnacific rrrlgg

nn I rr croru anrf nr -L j --^ - re def ined.ulr!), 9! sw Gf ru I/a>Jgllvgr -lrIPJ q.

not defined as crew nor passangers.

If we look at the new IMO rules we can see that for a special ship

such as mine which is lonqer than 50 meters but carries less than

50 special personnel (divers) a damage is defined as follows:

sater t;1ht
buLhheqA s

h,,, LerL to 6f',s ldercleok

Ld" - t/s L ,= (: , (, tzrfie".r

{'o^

7s

This is more than the statistical damage for such a ship according to
th old rules. Here the length of damage was:

L- = 3.05 rn + 3% x L = 5.7 meters
o

The transverse damaqe extent is still B/5 = 19/5 = 3.8 meters.

The Dannebrog NOS 188 and 189 which are being built right now do

not comply with this rufes. The B/5 has been replaced by 1.5 meter.

Therefore, the side tanks is 1.5 meters wide. At my ship ship

the side tanks has been extented to 3 meters, which makes the ship

more safe. The inner hull of the whole diving section ranging from

x = 19 m to x = 65 m. is a waterproof shell. The lift and staircase is
waterproof too.

{ +,yo^tverst ett'ent
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The static angle of heel should

statistical damage has occoured

not exceed 7 deqrees after that the

between two watertiqht bulkheads.

This can be analyzed using the computer facilities at the department

nf oco:n Encinecrino llnrnrorzor T rfn nnl_ herze entz cnmntttcr l_ ime I eft.uI vesqlMrY lrlss! rrrY . lrvYve v v! ,

In stead I will calculate what happens if the damage occours in the

nrolrahlrz moqf danoerorrq ser:J-ion of the shio and we assume Lhat theIrvv u suraY

:nclc nf hccl is zero:

The most dangerous rooms are the auxhiliary machine room and the

sheltered aft workdeck:

TonS

Arrxhi I iarv machine room

Sheltered workdeck

372

1 400

15

10

5.5

9.0

both filled with water
The max loaded ship

1.772

9200

r1"

42.2

8.3

6.6

Total ro972

I\T^r.7 =ararA i na l-6 fhe hvdrostati C CU1.VSS arrvvr, qvvv!vlrrY

would load the ship to a draught of appr.

no trim). However, the gravety center has

the center of bouvancv:

Å i cnl rnamanJ.

7. B meters (

moved further

of 10972 tons

if there was

behind than

Center gravety

bouyancy (43.9 - 2.s)

The sh in i s f no hearrv i n t.he af t section Lo

At a displacement of 1"0972 we can see from

hrzdrnstatir: r-ttrrro dieornm fhaf MCT = tons x

5 meters

ensure a zero trim.

the MCT-curve on the

meter ,/ meter. := | 'Z &f-tJ

37

4L

of
of

The torque is, therefore, 1772 tons x (43.9 - 11) = 58299 Ln
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Therefore, the trim draught

half of this is seen in the

fore section (as a negative

is: 58299/12800 =

aft section and the

trim) .

4-6 meters- i -e- the

other is seen in the

0r*"*'t'
We would then have a *+j*n in the aft section of 7.8 + 4.6/2 = 10.1, meter

ItTow- fhc waterl ine will come almost to the shelter deck level in theltv YY ,

aft section but it will not exceed it (the shelter deck is at level
11 meter). The ship will not sink.

As you can see the draught and trim were calculated assuming that the
hrroo qholl_ered workdeck would be total1v filled with seawater. This is
however, as you can see, not the case. But this may not be to our bene-

fit because we will then have a big free water surface splashinq from

side to side. The big free watersurface will reduce the meLacenterhight

GM - and this could be dangerous to the stability. I will calculate
what the new GM is if the free watersurface is the same as the sheltered

work-deck area. In fact the situatiation is a little bit better due to
the fact that the free surface will be reduced when a hell angle starts
to occour:

4er/
{Xran,'c

I

GFI=O

The sheltered work-deck

b = B = 19 meters and I

i=L/12xb3x
is L09'/2 L/1".O25

has the following dimensions:

= 19 meters. We can then calculate:

?
L = I/t2 x t9* x 19 = 10860 m4. The new displacement

t/m3 - L0704 m3. We can now calculate the new GM:

GM(new) = l meter - 10860/1"07A4 = - 0.015 meter. It should not be

below 0.2 meters, but the maximum dynamic heeling is 20 degrees, and

here the free surface is much smaller.

sD

l,nax 2oo

a//o beJ
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Code of Safety for Diving Systems (CSDS) n , , / /
rMU, London, 1985 L"+t 'Y 

"

rt---!^1--^1^-ind v Le^tIUru9 I

Sv. Aa. Harvald

The Technical University of Denmark

f)onari_manf nf Ocoan trlnai naori nc

6.t i{l

Rules for Certification of Diving Systems, 1,982

DnV

Rules for Certification of Steel Ships,

DnV 6-L
'/ |

(T
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Subsea Manned Engineering.

Gerhard Haux, 1982

Can be bought from Haux-Life-Support,
Descostrasse 19, D-751,6 Karl-sbad

(price: DM 152) ?1 'l I r /aUh /L t uv"u1
tr

Subsea Production Annual Review, 1.981,,

Volume L, 3210 }4arquart Street,
Houston Texas 11027, USA,

Can be ordered. f' I ' / |

U:<>t 'f t

The Und.erwater Handbook

-l4iJ.J.-er:s , 1.g7b, 8Å"t/,,;,
t{

Duke University, USA, v

The Technical Library of

&{ ,'( |

, *zer( .r a*"{ S, /, **Je/ ,,e,,u r
Denmark

US NAVY Diving Manual-, Volume 1, Air Diving
NAVSEA 0994-LP001-9010

Revision L, June 1"985

Not retrivable in Denmark, must be

bought from the Superintendent of Documents, USA.

US NAVY Diving Manual, Volume 2, Mixed gas Diving,
NAVSEA 0994-LPOO L-9O20,

Revision L, July 1981,

Not retrj-evable in Denamrk, must be

bought from the Superintendent of Documents, USA.

t ,'{, /,
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L]ST OF COMPANIES PERSONS AND TNSTITUTIONS

f used a lot of time finding out the companies, persons and institutions
which was important for the gatherlng of information. f have shown

both the companles which were very helpful and those who could not

help me. Companies which turned out to be only perifically involved
in diving are omitted.

The list is intented to be a help for those who want to gain further
information. In each case the information will be listet as follows:

1 ) Company address and telephone
2\ Cnntacf nFrqnn
-l

3) area of business within diving technology

4) my personal comments

4) ACB Offshore

A\/Fnr'rc dtt Can Pinede

tr D 1?q

13318 Marseille Cedex 15

33 - 9158 2505

Vrzac Crraz Cnmmarci el Man:cor
f vvlArrvr

The new owner of Comex diving systems

T ranai rzoÅ annÅ h-r^h l ^+dr !su9!vsq vuvu pqrlrl/IIIeLJ

Aarnqna l- i r'l o

Di rzi si on Hel i eonters

Etablissement de la Courneuve

2 a 2O - å\zAnre Mafcel Cachint svvrlsv rr

93126 La Courneuve, Cedex, France

r 483891. 78

Mr. G. Temime

Qrrnar Drrmr IJa l i n,-opcer
I received the data I asked for

z)



CTRUKELX)B

BRUKEF
MEERESTECHNIK
GMBH

Jorg Haas
Dipl.-lng.
Managing Director

D-7500 Karlsruhe 21
WikingerstraBe 13
Telefon (0721) 5967-1 80
Telex 7825656

R

Martin MacArtneY
l,/anaging Director

Guldageruej 2
DK-671 0 Esbierg V
Denmark
Tel.:0511 6677
fe|ex. 54272 mac dR

Telefax:0511 7220

f-MacArtney APS*
!l Underwater TechnotogY

=
f b; { :) i/Li'}iltr'ti tiliJt'r"i :i

-,/
fn' //o/'7 (r '' " '(

THE DANISH GOVERNMENT
SHIPS I NSPECTION SERVICE

GL. VARDEVEJ 17

DK.6700 ESBJERG

J. E. GRøNBERG
SHIP SURVEYOR

TELEPHONE: + 45 5 12 70 6b



73r

\3) eruker Meerestechnik GmbH
-,/

Wikingerstrasse 13

D-7500 Karlsruhe 2L

r.tr.,9 48 6lzt sgal-rco
L/VI ' T

Jorg Haas' managing director
Dagmar Måge, Marketing manager

producer of high quality German submersibles and the

only producer of a flying bell in Europe'

Six hours visit, received detailed information about

flying bell and diving techniques- Did newer receive

information about the handlinq system of the flying
'i.ra l I

.\
'1 ) Comex Industries ' France

Diving sYstems

See the ACB companyf France

Mr. Bjerregård

Subdelivery to the Dråger system on Safe Regalia

Umbilical cords etc.
No reply to mail

The Danish Governement Ships Investigation Servises

Diving depatment

Snorresgade 19

DK-2300 Copenhagen S

01.-5471.3r

Lasse B. Mikkelsen

Makes rules for diving when Danish flag used

two hours visit, received an outline of the new

rules for diving systems

6)

Dan Motorfabrik



DannebrogVærft AS
Arhus
Dannebrog Shipyard Ltd.

Balticagade. Postbox 23, DK-8100 Arhus C, Denmark
Teleohone +45-6-1 3 40 00
Telex 64462 dokken dk. Telefax +45-6-13 40 38

Niels Levinsen
Project Nlanager

Naval Architect M.Sc.

Nis NANSK ILT- & BRINTFABRIK

ERIK HALMØE
lnduslr ral Aoolrcations Technolog,

SCANDIAGADE 29
DK"245O KØBENHAVN SV

TELEFON 01-21 88 40
TELEX 19676/DIB-DK



,

q36

Chr.,tå,, *', 
/tri/d't{ 

ø'na;tttrf {r
Dannebrog Shipyard LtD

R:l J-i cradp - Pnsfhoks 23

DK-8100 Aarhus c

Denmark, 45-6-134083

r)

.e.,/?likr*e f
Niels Lev.insen, project manæger

Speciel vessels, are producing two deep sea diving
vessels for DIFKO for a Dutch contractor,
Supplied me with vital ship information'
six hours visit.

e/s oansk rlt & Brinbfabrik
anrnÅi aaaåa 29vvsrrs!sYs

DK-2450 Copenhagen SV

ot-2LBB40

trri k l{e I mrie - r-on Sultant!! lrl rrqlurPv t

rFha anmn:nrz i q nr^rnorf hrz the F ranch aomnanv T, I Ai rrrlE vvurFqlrf rJ vvvrruu !J

r iarriÅo!l\aglvv,

Imports and produces various gases. Can deliver He-gas'

but has not yet been delivering He-gas to Svitzer,
four hours meeting, received vital information about

gases, prices and how to calcualte the need for gas

volume Lo diving systems.

Deutsche Dampfschiffahrtsgeself schaft "HANSA"

Schlachte 6

D-2800 Bremen 1

M6ccåda rocoi rrod.rreJrqY e

activities since

Ql-anno| al'i I j17i*a --Å olr jnnina
J LVPI/SU qrl ur v IIIV AIrU -]llyPrlrY

December 1980.

/n) c- c- Doris Servises UK LtD
' "./

Unit 4E, Dyce Tndustrial Estate

Aberdeen, UK

Returned mail message: Gone awaY



e09 '11

ANDREAS FRAHM
Area Manager

DFAGEFWEFK AG
Industrial Safety Divislon
Export \ /estern Europe

Molslinger Allee 53/55 . D-24OO Lubeck 1

Federal Republic of Germsny
8 (+s1 eez-2726 . [E 26 ao7-32
FAX (451) AA2-20 AO

Klaus Brand

Project Manager

Bråger

Dråserwerk Aktiengesellschaft
WeÅ Druckkammertechnik
P.O.Box 150149
Aufdem Baggersand 17

D-2400 Liibeck-Travemiinde t
Phone: FRG-(4502) 83-55
Tx: 2 61 455 dwdkt d

FAX: FRG -(a 5 1) 8 89-20 80

Ckut FreT'

kteverkoPPeL ls

D- 2t/Zo tut t nt

ffu^-, st n'{. Å'. w,./,

( ar*t ( ii/.' , "' t o *z ?t4(

{t* tA, f"/',t ot

l/,th 1",:oti- t'1
4

*kur{rtc.t"tu"'(
D enw.,,'å - 'ft 

"t
:C*7t,l 4 *r'/t ''1*(

f sh ø iucv{ t/+c'*

e * ytn Å o; *^ {h4 t4*

I'fdraL 8o,e i*utwrø

Salvt i 
'U

llen,,'lr,u

Nina Andersen

Ceneratorvej 6 B
DK 2730 Herlev
T lf (02) 84 s2 11

aa

DRACER TEKNIK ApS



D DRASS

Hyperbaric TechnologyUnderwater Engineering

Diving Research & Associ-ated Scientific Services
Via Venez,la 9-24040 Zingonia (eC1

39 35 BB2r04

Ri orroqt Tta I i an d i vi ncr svsf em nroducel.

remi nds of Dråcrer and GUSI aCtivi f i eq and arrrli nrqsng

Received detailed pamphlets and technical data

qt7

&yJ ?rk;- cz) y ?(.) ?^ i r
e0 ? t'iftr; d{) ,si -D ';ur''t4ttiih''wea

e o1'Y 'j (vf c:a) l>3 /4: Ct*t,r-, fie11
ec9.f j{v;z r) 21 7&l 1sr,:,at,

,.\
lZ) Drågerwerk Aktiengeseffschaft

Werk Druckkammertechnik

P.O. Box 150149

Auf dem Baggersand 17

D-2400 Lubeck-Travemunde 1

451=€€æe8€*

Claus Frey, Project engineer, Safe Regaliao
German h i oh orra I i trz nrndrtcor nf Å i.'i nn -\za+amc lznnt^rnus! vr ur v r1]Y D) > LsutD , AtluwlI

hr^rassional divers as the Rol I s Rovce ofurru r\vrrJ I\vJ L

:; --i -^ ^.-^+q]vrng sysrems,

Two days visit. First day a visit to the product.ion
plant. The next day a talk with Cl_aus Frey for several
hours - almost a small education in diving enqineering,
Received detailed information later by mail.

13) Dråger reknik Aps-./
Generatorvej 68

DK-2130 Herlev

Nina Andersen {' j - 'lus 3 t/

Srrhei drr:nr nf f)råcar

very good service has been given to me, effected
contact to Dråger in Germany

l'/ ) Duke University Medical Center
Durham, North Carofinia
F.G.Hafl Environmental Laboratory
Box 3823

277I0 USA

919 684-5514

Professor Peter B. Bennet

Testing the limits of man in the sea

Received deep diving medlcal results



HOYER SERVICE

Å rb,z;L
TORBENTIANSEN

J ob';

ifl :i sil{', 
"fr 

rå ::T " 
"no'

Privat tel':
02 73 32 63

,.).-!,:f,i")

\l-

CHR. HOYER GROUP

Lvngby

-/Q' r 8 
å""(:K:(:*^.^"",

ciz-87 r'_2,V'i

l![Ti'or-uu tt ut

Gl(ss
FOFSCHUNGSZENTRUM 

GEESTHACHT GMBH

FORSCHUNGSZENTRUM 
GEESTHACHT GMBH

Dipl.-lng. DIETRICH SEELIGER

lnstitut {ilr Anlagentechnik

Underwater TechnologY

Technical Manager

GKSS-Research Cenier

Max-Pl anck-StraRe

D 2054 Geesthacht, Germany

Prof. Dr'-lng' HEINRICH-GuENTER SCHAFSTALL

Lecturer at universitv "f T1"1"-"-:l:"d-:ll;:[H 
or Hamburs

GKSS-Research center

Max-Planck-StraBe
D 2054 Geesihachi' Germany

Hr"Jffi åt å"'i""in"t" or Technical Installations

(Underwater TechnologY)

rA-1R Tioernevej, DK-2800

iåron-., oz-ez ts zg
TELEX:37369
DENMARK

Gl(ss

Phone (04152) 12(1)-536/537

Telex 0218732 gksse

Tele{ax (04152) 12618

Phone (04152) 12-921

Telex0218712gkssg



Cal aaqz i An:

vaa venezra tz

L902O Ceparana (SP)

Italy
0039 187 932181.

Producer of diving systems - mostly for surface

diving, seams to be a more old fashioned equipment.

Received technical describtions of diving bells and

chambers.

H:rrv-T,i fe-Srrnnort

Descostrasse 19 (new address)

D-l51,6 Karlsbad

00949 1248 - 1,050

rf Hårry - enoi neer :nr1 manacri no difeCtOf, vraY f ravv

Produces life support systems

\/orrz lii_flo information received. The direCtor iSv u!f

the narrator of the diving engineerst bible: "manned

qrrhqc: Enoineerinc T narzcrf fnr tha hnok hrz r-heCk bUtlrrY lrrv v! rrrY . 
' _y*_/ urrL lvv '! vJ

did. newer receive the book.

b)

n)

oyeo,.ti,ut.t h:u

M*(ke'",1ut":,
!4 -6'.)ctb E;b4evg

1-lrr TJ^\zar Cr^rrn

1 A-1 R .l'i nornorzai

nTa- rQnn T.rznchrz

02-87L379 '. ,. .:t .:

Nigel E.J. Griffiths, Business Development

Qhin nr^znar no\r afeas Of bUSineSS: SUb Seaurrly vvYrrv! , rre Y'

support.
Four hours of discussion with Nigel about the future
af J-lra i ndrrqtrrz I'nn l rz Fnol i qh I enntr:aolv! Ltre rrrsuJe!J \vrr!f lrlYrtrra rsrrYssYs/

,A
. jet'r, ( *l .4/ S

. /.-_' .j 1r ; :; ;-,:;,'.t
\l t,

Manager

nrnArrnJ- i an

Åi.'i nn

industrial
limits of

l?l cusr, GKSS - Research center'-,/
Max Plack Strasse

D-2O54 Geesthacht, GermanY

04L52 r2-92r

Prof. Dr. Tng. Heinrlch-Guenter Schafstall
Former State nuclear research center - nQw

research and test center.

Had one day visit, received scientific and

information about the maximum performance

man in sea at this present point of time.



lii6$turun
Thorbjorn Friman
President

}IAGGLL'NDS LIDAN
HÅGGLUNDs LIDAN AB, Box 854 , s 531 18 Lidtoping' SWEDEN

i"i. ini +ao 510223 55 Telex 67166 LIDAN s

Tå|"t"", 826 5039 Telefax: +46 5'1O 284 10

KURT GELFGREN
MARKET AND PRODUCT RESEARCH

ool- 7b

I.E HACCLUNO & SONER . 5-891 01 ORNSKOLDSVIK

Sweden t"'. ,n 
Telex 6051 Haegg S

CLAES G SPENS
VICE PRESIDENT
å!åtresl DEVELoPMENT & cooRDlNArloN

AfiAæLUND & soNER ' s-891 01 oBNSKoLDsvlK

Nat 0660-80000 Telex 6050 Haegg S

Sweden ret 611-!6606'Em Tetefax 0660-841 78



15) IHrnti no oi lfield Services LtDt t,/

Main Cross Road

Great Yarmouth, Norfolk, UK

Returned mail- message: Gone away

) nl Håcrol rrnds ABc ",/
c-qq1 -n1 årnckiÅl dqrri kvf , v!rrri!

Sweden

009-46-660 800 00

f-lroq C qn^-- 1-'.^i-^^^ å^rralnnmonf9rssr v. ulrgff>y IU)JIIVS> Uevsrvl/ruurrL

Krrrt Gpl foren - nrorlrrr-t reqearch

't'hn rnrnrn ts rt mtn prac f d6ni

Producer of off shore winches, heave compensatorsr cranes,

Very used by the diving industri in the North Sea region,
one visit, two letters, many telephone calls, but very

little information received. The company seems closed

and not very helpfu1 to me - student?

z) rnfih^A Irrvrnd \ervlces LEU

International Base

Grennwell Road

.Eiast''r'uIras

Aberdean, UK

Returned mail message: Gone away

Dnrl- Mnnd\z R f-

uanaoa vJH tx-L

James R. McFarlanef PresidenL
Pfl\/ crzcfamq aJ-n

f received a booklet about their
one of their ROVs) - not used in

nrodttr-l-q (Srzi tzer haS

1_ ha nrai an'i-

ZZ) Ingenieurkontor Lubeck GmbH

Postfach l-690

D-2400 Lubeck 1

Prof. Gabler, Nachf. GmbH

nrndtrcor nf Sgbmersib]es

Ronoirzeri nnnri infnrmaf inn - buL is not used in theves Yvvv

r6nn rt

23) International Submarine Engineering LtD.

260t Murray Street



SVEN-AKE NILSSON
MANAGER

CIVILIAI'I UNDERWATER ENGINEERING

f^t*--r-, -q.*t-æ*,
+46 40 348000 Teletex 8305075
+46 40 34 81 96 Telefax +46 40 97 3281

Telex 33190 kockum s

KOCKUMS AB
5-205 55 MALMO
SWEDEN

Tel.
Dir"

AB Ldans Motorverkstad
PO. Box 854
S-531 18 Lidkdping Sweden
Phon€ 0510-22355 Telex 67166



q7o

2-y) r<ockums Shipyard AB

5-201 10 MalmØ

Sweden

Sven Åke Nilsson, managier underwater engineering

They have problems with the civilian part of the

ahipyard. They have produced a resque submarine,

but in the case of the flying befl - they did not

ocf f.he order.

I visiLed the shipyard. They are not producing any-

th i no for tha rii rzi ncr i ndrrstri for the moment. Ierr !r]Y ! vr

received later a picture of their plastic model

of the Kockums flying bell ROB.

251 xværner (UK) LtD

Newcastle Road

Simonside Industrial Estate

South Shields
Tyne and Wear, NE34 9PB

091 455 5501

R.G. Chalmersf managing director
This is the deparLment of the Norwegian Kværner Group

in the UK which produces hatches for moon pools.
.l.horz meilcd 6s detailed information about the Stena

Seawell moon pool hatches.

ZL) riaan, AB Lidans Motorverkstad
y. u. ijox u54

S-531 1B Lidk6ping, Sweden

Mr. Mats Pålsson

The deliver components such as

handlino qwstems etc. Has been

lrla ronlrr fo mail.

baskets for the divers,
a subdeliver to Dråger.

L / I Mannesmann Rohrenwerke AG

Postfach 0325

4220 Dinsfaken, Germany

009 49 2134 67 1.

Mr. I. A. Schaufler,
They are a major vendor of gas tubes of all- slzes.

Has been delivering tubes to most systems in the

North Sea Region.

They asked for my specification for a gas tube system

and made a proposal for me.



FS4,r;

Så#
MIERSK

Jens K. Olsen
Senior Supervisor

Structural Maintenance

Mærsk Olie og Gas A/S, 1, Kanalen, DK-6700 Esbierg
Phone: (05) 130511. Telex:54213

Hans Pedersen
Inspection Fngineer



L/'/ I

ot- rtq6Vd

Pi:rna R.rnh-Tfonri Lcan Åi.'i, ur v -ng engl_neer

Major ship-owner and contractor, owner of the
saturation diving vessel "Maersk Defender".

A meeting was planned but we newer succeded in
harzi nc l-ha maal. i nn

29 ) Normalair-Garret Limited
Yeovil Somerset

BA2O 24D

England

Message from the company: We have stopped all producti-on

of diving systems.

jOl Det Norske Veritas (DnV) in Drnmark

Nyhavn L6

DK-1051 Copenhagen K.

01-r591.31

P. R. Car]sen

Mailed me the Rules of Diving Systems.

In case of any questions about diving systems a direct
call should be done to:
Alf Peter Hojlund, Oslo Department 009 47 2 419002

Boundary Road

Harfrevs Tndrrc1_ri6ll Estate
Great Yarmouth, Norfolk
T\TP?1 NIV TTT'vLL t

0493 659916

Mr. B. G. Mann, marketing
TIO\/ qrz q t am c

I received detailed. information on ROV systems.

i,s) MAERSK OTL & GAS A,/S

E'qh-i orc Prrnnh

1 Kanalen

DK-6700 Esbjerg

05-1 3051 I

50

3/ ) Osel Of f shore Srzqf emq En.r- LtDV' J
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?) ) Herbert Ott Vertriebsges
MbH + Co.

Daimlerstrasse L7

D-7250 Leonberg

07 1.52-41041

Mr. B.C. Schwarz

Administers import of French Burton Corblin Helium

compressors as a subcontracL to Dråger.

Supplied me with very fine and detailed information
about the compressors.

33) Pacific Coast Welding and Machine Inc."
2330 C1eveland Avenue

Natioanl City
cA 92050, usA

Pafltrh nf nncl- maccåda. (]ar. ,-.re away

nq I Pneu Hvdrarrlics LtDLltl

14 Brookside Crescent.

Cuffley, Herts

England

Umbilicals for bells and divers.
f was told that they were a major producer of
umbilicals.
Return of mail message: Gone away

35) Alfred Paulsen AS

Stavanger, Norway

Macc:na f r^m -^mh^n\z. etnnrlp6l ,a I I nrOflttr-f i On Ofqrr y!vvquLrr

^.i 
-.-i *^ ^-,^rul-vrrrg sy srems

']'he Royal Danish Na\,y

Dykkerkursus Nyholm, Holmen

DK-I437 Copenhagen K. / r1 ! |
,.^ cht,{ ';l -l,"t't'-i L

01,-54L31"3 - 2064 -,,{ " r'
tb{ i, J .l-r. f.

H. Holten MØf ler, kapta jnl6 j tnant Lier.;,t erU"^'rf \6:ø.trøt"Iu't:-{tf

Education of military and civilian industry divers
nnlrz for qtrrfaco orientcd rfirzino and l-aqJ-inc nfuur urrlY v!

ocr|i nmonl- fnr l- he D:n i qh Sh i nq Tn cna-l- i nn Qart'i n€llual,llrerrL rur Lrr_ _*---_ " *,eS.

Four hours visit. Information about valid equipmen!..

$øuærnetsVåbanskoh
$yF*.erkursur l,tVhOtq

Holmen
$å7 Kebcnhavn K

H,Hoften MølPr
l{sptainløitnåne



FIE&
Sabre Safety Limited
Fegistened Of fice.
Ash Boad, Alder-shot
Hampshrne GU124DD England

A 0252 - 316611 {'lO,rnes)

Ielex:858251 Sabr-e G

VI/ITH COMPLIMENTS

SAFEMAN A/S
Marielundvej4l
DK 2730 Herlev
Ttt. 02 - 94 95 16
Telex 35358 ./'

BENNY MATHIESEN

Brealhrng AppanatLrs

Fesuscilation Apparatusr

Surv valEqurpment,

C:c fleferirnn Fn rrnrnont

Gualrly Assurance Approved [o Defence Standand 05-24
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oD) Safc Offshore AB,t tJ

P.O. Box 40

5-401 20 Gothenburg

Produces Alluminium Heli-platforms
I received no reply to mail

32 I Seaforth Maritime Limited
Seaforth Centre Waterloo Quay

ADeroeen ABz 1u5

0224 573401.

Mr. C. H. Sharpe, project manager, MSV Stadive
Producer of divJ-ng systems and is main supplier
to the MSV StaJive semisubs.

I received good pamphlets and information

?C\ Siebe corman & Company Limited
Avondale Way, Cwmbran, Gwent

Wales, NP44 1TS, GB

Siebe Gorman is one of the oldest diving companies in
the world. All divers learns something about the
ancient diving equipment from Siebe Gorman.

I received the following message from this historical
aa)mnån\z: We h:rzo qf nnnarl a I I nrnrirre J- i nn nf Å i rzi na}/! vqqv u! v rrrY

qtzqf amq rnd onrr i nmonl-

IJ a I SKiIMtv I

Swedish Experts in Fire Fighting
Svenska Skumslåcknings AB

fJOX 32

3-442 2\ Kungålv

I received no reply to mail
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SVITZER DIVING SERVICES A/S
(A/S EM. Z. SVITZER)

CHARLES C. HOOCHKIRK
OPERAIIONS MANACER

8 D.LAURITZENSVEJ
DK 67OO ESBIERC

PHONEi +4s 5 12 23 s5 TELEX: s4356 SVIDIV DK

24 HOURS CABLET SVITZERSALVACE
FAX: +45 5 45 27 58 CR' 3

A/S EM. Z. SVITZER

BENNY LUND
DEPUTY CENERAL MANACER
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-1 KVAESTHUSCADE
DK-1251 COPENHACEN K

PHONE: +45 1 15 51 95

24 HOURS

TELEX: 1 s9B3 SVITZR DK

CABLE: SVITZER5ALVACE

FAX: +,15 1 ls 55 25 CR 3
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A/S EM. Z. SVITZER

SØREN LUND CHRISTENSEN
DROJLLI F\CI\LLR' V5.' I,

5 itze'r 0 i'''nfr schooL) srenolb o't'
U

PHONE: +4s 1 15 51 95 TELEX:1s983 SVITZR DK

2,1 HoURS CABLE: SVITZERSALVACE
FAX: +45 1 15 55 25 CR. 3

1 KVAESTHUSCADE
DK-1251 COPENHACEN K

SUBSPEK LTD,
rrusptcrnn rQulpnarnr sprcnws
Unit 4,
Farburn Industrial Estate,
Dvce, Aberdeen AB2 OHG
tet IOZZ+1 nlAAa Telex: 739767

Howard Kelsall
Managing Director

Home Tel: Ellon (0358) 22990
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llt ) SUBTECH Norway AS

P.O. Box 26I

5501 Haugesund' Norway

A company which in reality is a administrative

collaboration of several Swedish and Norwegian

^Amh^ni aq i n nrÅor 1_n nrorftrr-a hirrh ter-hncrl oct\z qtlk)
vvrul/urlrsr lrr v!us! Lv y!vuqvs rriYrr

products.

I received no rePlY to mail

q?) Superintentant of Diving
'eJ

Aptr F.vnAri mC-- ^ 1 n j --l ".- tlh i +
-- ----:lI Lqr uI v rrlv ullr L

Crlo HMS Vernon

Portsmluth, HamPshire

POl 3ER

0705 822351

Mr. M. J. Harwood. LieuLenant Commander

They are testing a new marine deep diving support

vessel right now.

I received a message saying that no information is

available for public refease.

Vf) Superintentant of Documents

U. S. Government Printing Office
Washington D. C. 20402 ' USA

Here can the US NAW Diving manuals be ordered

?f) Em. z. svitzer
Krræqfhrrqcrade Lr\ v wr elassY s\4\

Salvage Co. LtD

l) io ,,{,o o , oJJ nn, #u* 
" 

* ,,
DK-1251 Copenhagen K.

01-155195

Tt. ic : mainr rlirrincr coni_rar:to7 in f)cnm:rk ttsincr theI L !- q Irrqj v! qf v rrlv

"Maersk Defender" for deep sea jobs in the lrlorth Sea.

I visited the Svitzer station in Esberg- I had an

appointment with the company but there were nobody

Lo receive me when I came there, but I found my way

onboard the diving vessel.

I visited the headquarter in copenhagen and received

some soecifications from P. G. Nielsen about auvrrrv vr v v

diving ship thåt Svitzer once had plans about (1982) -

I
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THRTGE TEKilK

Thrige Teknik A/S
Servicecenter Odense
Skibhusvej 42
DK-5000 Odense C
Tlf.: 09 11 13 15

John Jensen
Serviceinspektør
Privat tlf.: 09 10 91 35



q"9.

,n Thrige Teknik AS

Service Center Odense

Skibhusvej 42

DK-5000 Odense C.

09 - 111315

John Jensen, Service i-nspector

Imports heavy duty lifts from Sweden

John Jensen supplied me with usable information
about a heavy duty lift usable for marine im-
plementation.

Qf,l united States Department of Commerce

National Oceanic and Atmospheric Administration
Rockvil-le, Md. 20852, USA

William S. Busch, Program Manager

They are setting regulations and guidelines for
diving in the USA.

Mr. Busch mailed me two very big and good books about
rl i rzi nn Fraa aF nhr rnag+ v 4rr:




