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INTRODUCTION

L

This report investigates the ré—flotation of the jacket of

‘Drilling Platform No.l after the installation of eight pairs

of 62" buoyancy tanks, four pairs on A side and four pairs

on B side.

The new tanks are each 110 ft in length and are supplementary

:t0 the existing damaged 62"@ and 100"@ buoyancy tanks. The

length of 110 ft was necessary to achieve a minimum mudline
clearance of 2m in a water depth of 96m.

‘Two conditions have been considered)namely:~

i)’ - With the above mentioned new tanks; and
- legs B2 and B3 each containing 200 kips
of water. ’
ii) . With the above mentioned tanks)énd legs

B2 and B3 each containing 125 kips of
water (i.e. deballast 75 kips from each

leg).

An intermediate condition has also beeh.investiééted i.e. the

deballastiné of all new buoyancy tanks, corner legs and 100"g
tanks but only partially deballasting the existing 62"@ tanks.

’tThe‘purpose of this was to establish a condition in which it would

be possible to work on the jackef without being in the splash

_zZone.

" The appendix contains the computer print-outs for the conditions

dnvestigated.
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1.0 DERIVATLON OF INITIAL CONDITIONS

Certain essumptibhs wefe'madeuabout theicondition of the
jacket during the upend sequence.

1.1 That the following legs were ballasted:
( i) AL~ 240 kips '
(.i1) A4~ 300 kips
(iii) BY - 200 kips

1.2 That the foilowing members were damaged:
' ( i) B3 -~  containing 200 kips of water '
(1i1) 62" g Dbuoyancy tanks were collapsed from 130 ft
| L.down‘to-the bottom and that the remaining intact -
 portion of the tanks was the top 55 ft.
(iii)  100"@ buoyancy tanks were collapsed and the
B . remaining intact portion was the top 60 ft.

1.5 That the jacket had an angie of heel in the long axis of
- approximately 11° (column line 1 low)q

This was only from visual observations and could be

'anywhere from 0° - 11°. '

buring thevinitial'attempﬁs'at‘re-flofation the jacket becémeel
buoyant after 15 of the 62"g tanks‘had been evacuated to the
130 ft level, the last.one being full of waterﬂ From this
observation the approximate weight_of the jacket was derived.

Jacket intact -  displacement 19211 kips

- B3 leg =~ R . .= : 200 kips
"~ 100" @ buoyancy tanks A = - ' 980.kips
-~ 62" ¢ buoyancy tanks = (15) S 1233 kips
BT (Y - 260 kips
A TR S 2673 kips

' Resuitant displacement = - 16538 kips

' When in this condition some of the jacket was clear of the water,

say approximately 70 kips.

I

16460 kips
740 kips .
15720 kips say 15700 kips

Weight of jacket and ballast

i

Weight of jacket



On the basis of these foregoing assumptions the attitude of the
jacket during re-- flotatlon was considered for an 1n1t1al angle
of transverse trim of 11°

Coﬁsider the condition when-the jacket-just becomes submerged.

®

Vertical centre of buoyancy

Item _ o o _ - ZCB, Xmmt

Jacket intact 19211 © 192.94 | 3706570
B3 . 200 127.00° 25400
62" g - 2960 230.00 680800
100"@ 980 222.00 217560

15071 . 184.70 - 2782810

Centre of gravity in the X and Z directions

Ttem - Wt 766G Zmmb - xee Xmmt

Jacket 15700 178.0 . 2794600 5.0 (1) 78500
Al , 240 o k2.38. 12714 100.0°(1) - 24000
AL 300  35.0 - 8400 100.0 (&) 30000
BY 200 '30.0 6000 100.0 (%) . 20000

16440 - 171.60 2821714 0 3,19(1) 52500

Vertical separatlon of B & G in this condition (1 e. Jjust as-jacket'
becomes submerged) = 13 10 ft. ' ' ’ ’

. Horizontal separatlon of B & G causing a transverse angle of heel
is therefore .13. lO tan 11 = -2.55 ft,

'In this initial condition the centre of buoyancy in the X direction
is 3.19 - 2.55 = 0.64 ft. off the centre line towards column
line 1. ' ’ B



2.0 WEIGHT AND BUOYANCY DURING THE DE-BALLASTING OPERATION

2.1 New tanks installed, B2 and B3 each containing
200 kips of water. :

N Y T 8 it

1.1 Jacket Weight

@

O

The damaged portions of the existing 62"g
buoyancy tanks have been removed giving a

| | weight saving of 864 x 50 = 230 kips.
- | 190 ,

The new tanks have a total weight of 602 kips
therefore the new weight of the Jjacket is

15700 - 230 + 602 = 16072 kips
"2-1.2 Jacket buoyancy ‘ % -
I_ntact . . Lost

Jacket intact = 19211 kips 62"@ tanks =4166

100"8 tanks = 980
Total lost = 5146 kips
Net available buoyancy = 14065 kips.

2-1.7 The operation should begin with the deballasting
of the four corner legs to leave 750 kips in
side A and 150 kips in side B.

At this stagerthe total jacket weight is made up
as follows, ‘ .
16072

Steel | =

Ballast in Al & Al = 750
Water in B2 & B3 = %00
Total jacket weight = S AT372  kips

‘Resultant weight on the bottom is 3307 kips.




2-1.4

2-1.6

2-1.7

Evacuate all the new 62"g buoyancy tanks.
Buoyancy available from the structure = 14065
Buoyancy available from the new tanks = 2362

.16427 kips

Total available buoyancy

Resultant weight on the bottom is 945 kips.

Evacuate the two 100"# buoyancy tanks on

Side Au . . % )

Tbtal available buoyancy from 1.4 = 16427
Buoyancy from 100"@ tanks : = 766
Total available buoyancy = 17193 kips

Resultant weight on the bottom is 179 kips.

Introduce a pressure of 3 bars into each of
the existing 62"¢ buoyancy tanks.

Total available buoyancy from 1.5 = 17193
_ Buoyancy from existing 62"@ tanks = 2100
Total available buoyancy = 19293 kips

Resultant excess of buoyancy-is 1921 kips.

At this stage the jacketwill be floating with a
draft of 325 ft i.e. a mudline clearance in 104m
water depth of approximately 16 ft.

Evacuate the existing 62"@ buoyancy tanks completel;

Recent data_from divers has indicatedAthat the-
available buoyancy of the existing 62"@ tanks is
in excess of 3000 kips. ) :

Total available buoyancy from 1.6

= 19293
Remaining buoyancy from ex1st1ng
62"@ tanks | = 918
Total available buoyancy = 20211 klps

Resultant excess of buoyancy is 2839 klps,



At this stage the jacket will be floating with
a drafc of 307.4 ft i.e. a mudline clearénce

" on final location (96m W.D.) of approximately
T7T.50 ft.. : ’ a

i
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2.2 New tanks iﬁstalled, B2 and B3 each containing 125 kips
e of water ‘ : ‘ : '

S

The whole de-ballasting sequence will be as case 1 but
on completion of de-ballasting the B2 and B3 legs will
be de-ballasted to leave only 125 kips in each.

&

‘Total available buoyancy from 1.7 = 20211

i Buoyancy gained from B2 & B3 = 150
Total available buoyancy = 20%61 kips

Resultant excess of buoyancy 1is 2989 kips.

At this stage'the jacket will be floating at a draft of
. 200 ft. i.e. a mudline ¢learance on final location
(96m W.D.) of approximately 14 ft.

Mo o
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~ the centre of the Jjacket.

BALLAST DISTRIBUTION®

In ofder to achieve a zero, or near zero, angle of the
Jacket in the long axis, the jacket legs must be unevenly
ballasted. o A - .

@

The new buoyancy tanks are to be distributed evenly about

LY

CG in X direction = 15700 x 5.0 = L.52 ft towards
' | 17372

CB in X direction = 0.64 £t towards col. line 1

Sepa.ation BG = 3.88 f¢ '

il

' j,88'x 17372
‘ 200
337 kips

Ballast to be re-distributed

il

Therefore the ballast distribution in each of the two
cases considered should be as follows.

700 kips
'75 kips

75 ‘kips Al
75 kips B 4

A1l
B 1

i
I

I
I

" This ballast distribution will result in the Jjacket floatlng
v approx1mately level in the long ax1sa
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4.0

4.1

SUMMARY

Final Flotation.

Attached are two computer printouts showing the
results of a flotation analysis for th twd cases
under considefation, The results of these flotation
analyses are summarised below. ‘

Run 1

Angle of flotation

i

3.40° (A side high)

Draft of jacket = 307.4 ft »
Mudline clearance = 7.50 ft(in 96 m water depth)
Vertical separation of =

5.37 ft.
centres of buoyancy -
and gravity.

Run 2

Angle of flotation 0.50° (A side high)

i

Draft of Jjacket = 300 ft. R S
Mudline clearance = 14.0 ft(in 96m water depth)
Vertical separation of = 4.T4ft.

‘centres of buoyancy

and gravity.

The angle of flotation has a large effect on the
final mudline clearance (1O angle reduces the mudline
clearance by approximately 1.20 ft) and it is therefore

- desirable to evacuate the B2 and B3 legs if possible
:to reduce the angle of flotation to a minimum.

Intermediate Flotation

In this case the corner legs, 100" buoyancy tanks
and new 62"§ buoyancy tanks have been evacuated.,
In addition the existing 62"@ buoyancy tanks have
been pressurised to 3 bars each. ' '

 The computer printout of the flotation analysis

for this intermediate condition is attached and
the results are summarised below.




TR O M A B R N

4.2 TIntermediate Flotation

Run )
Angle of flotation

Draft of Jjacket
Mudline Clearance

Vertical separation df
centres of buoyancy and.
gravity.

i

5.0° (A side high)

307.4, £t
16.0 frt (on present
location)

9.18 £t
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ZLF NURGE A/S : : PAGE 1
*| WeR-SEWELL 2181 . 16704775

CALCULATION UF HMOUKLOAD UR RIGHTING MUMENTS

> - &
6 &
REMARKS 2 _ .
ELF MORGE A/S DPL SER1ES ¥ REFLOTATION ANALYSIS
) _ le 62" DIA BUDYANCY TANKS L1OFT LING AODED
- . Bud | B285B3 gatu conTamhinag 290 KiFS WATeZ

JACKEY PRUPERTIES
GISPLe = 20212.43 {RIPS}
YCB = 8ba29 (FT)

; kb = 199.85 “{F13}

—~J ) _ : - - EXCESS = 3% 1)
: WELGHT= 17372.00 {KIPS} COURDINATES GF PUINT THRRUUGH WHILH

YCG = 85.63 {FT} ~ INLITIAL WATERLINE GUES ARE,
206 = $72.19 (F1} ¥-LIRECTIUNS 160,00 {FT2
yM{1} = 3Y.nd  {FT} Z-0IRECTILNS 35U.00 {FT)
ZHK}.) = ’ 351&50 (F1P INLITLAL Boats e
Yhi2y = Bl-83 {FI} - SPACING D = 10.00  {FT) .
IHt2} = 407,50 {FT} ‘
Yr{3) = 124.17 AFT)
Int3y = 351,30 (FT).

NUTE: 'IF HOOKUOAD = 0.0; AND DISPLACEMENT > 0.0s LINE OF ACTIGN GF CENTER GF GRAVITY LS Wiluas 0.5 FEET GF HULUK PUANT

[
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F NURGE A/ZS

[

MicDER MOTT- H UD SON (mu:vm:ﬁ::::;xf?:x\mmcol Panama)

LIFTING POINT
#

PAGE 2
-_l AeRaSEWELL ‘ 2181 16704775
ANGLE HODKLUAD " DISPLACEMENT LOCATEON UF Yeb C8
{bEGREESS {RipPsS) {xiPS} AATERLINE (FT} {#13
84400 -510.8 Liy58.9 331.2% 8517 16215
s 85200 -388.7 177543 320.25 85.03 Léue23 ‘
Yo.bo 56200 ~189.8 1755549 374 321.25 U5 e b 1is.98 [171.55
58 .00 4581 1691906 y 300a12 B6 0L Lineler
8990 236509 150119 260200 86,27 19073

]

NN N

CHECR
{RIPSY
10.2
-8 adp
-He9

57
5.8
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Divislon of Ocosnic Contractors, Inc.

MCDERMOTT - HUDSON  (inconporsted with imited nabiicy irtoe fepotiis of Pengms)

PAGE 1
16704775

CALCULATION OF HOUKLOAD OR RIGHTENG MOMcNTS

-

AZS°DPL SERIES M REFLUTATION ANALYSIS

16 2% J1A BUGYANLY TANKS L110FT LONG ADDED
Run 2 B2 g B3 EALM ConTANING 123 0PS¢ WATES

JACKET PROPERTIES

DISPL, =

YCo
208
EXCESS

WEIGHT=
YCG

206
Yrityl
ML
YHi{z2)
ZHL2)
YH{3}
nidl

NOTE: IF HUGKLUOAD = 0.0, AND DISPLACEMENT > 005 LINE OF AGTIUN UF CEMTER OF GRAVITY 15 R1IdiN 0.5 EFEET UF HUUR PUINT

=
=

L A ]

20212.43 IKIPS)

B&229 {FT)
199,85 (F1}
le¢ {2}
17222.G0 {kLPS) COURDINATES OF POINT ToROUGH WHICH
B6ale LFT} INLTIAL WATERLINCG GUES ARk
17re86  {F1) Y-UIRECTIuUNS C o000 . LFT}
A9.48 (FT} Z=-0DIRECTIUNS 380,00 {FT}
35Leb0 {FT} ’ ALITIAL Wetba .
blob3 {(FT§ SPALING L . = 1000 (F1)

407.50 {F1)
124.17 {F1}
351.50 (t1)

R

B O g e
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MCDERMOTT = HUDSON  Gucorpcrstad i oot s mine et of s

INGeg
T kLF NMURGE a/Ss.

. . PAGE 2
HoRaSEwELL 2181 1004775
ANGLE HOOKLOAD .. DISPULACEMENT LOCAT IUN LR j () 63 LIFTING
fUEGREESS o ARIPSE . ) (RLPS) WATERLINE {FT} {73 #
£8.00 L =-494,3 17714.3 321.07 - ) 130,20 £
§8.50 -369.4 17590.3 31u.75 86.11 174.23 2
£9.00 -216.5 . 1743640 325000 8616 17003 2
%50 -23.9 11251a3 310.562 Boe47 140.b0 2
5999 , 331.1 165963 30%.99 06 acy 20595 2

POINT CHECR
{R1PS)H
~ =20
~1lal
-205
blﬂ"'
Se



MCDERMOTT-HUDSON (raporicsommimisiosiy e Popsmcctbonomad - . ‘ . , .

Pon ¢

“=_LF MORGE A/S , L ' © PAGE  }
'J HoRaSERELL 2181 . , ) 16704775

CALCULATION UF HOOKLOAD OR RIGATING MOMENTS

REMARKS 2 ’

ELF NURGE A/S DP1l SERIES M REFLOTATIUN ANALYSIS
16 62® DIA BUOYANCY TANKS 110f% LONG ADDED

PuN 3 - INTEEMED1&Te FloTaTiew) PoSyTiosd

JACKET PROPERTIES

DISPL. = 19294.43 {KIPS}
YCb = 86.56 (FT)

- 2Cb = 197.63 (FT3

J EXCESS = 9 {3

- WELIGHT= ) 17372.00 iKIPS} COORDINATES UF POINT THRUUGH WIILH
YCG = . S 85.63  {FI1} INLTIAL WATERLINE GUES AREs
L6 = 17229 {FT) . Y-DIRECTILN: 16000 {FT)
YH{l) = © 39.48 (FT2 L=DIRECTIONS 33000 {FT) .
ZH{1} = 351.50 (F1} | INITIAL Hale ' ) . L
yHi{zd = 81.83 {F12 ~ SPALING D = 10.00 {FT) . . .
tled = . 407.50 (FT} ' )
YHi3} = 124.17 (FT)

= 35150 (FT)

ZH13)

NOTE:z IF_HOOFLOAD = 0.0¢ AND DISPLACEMENT > 0.0, LINE UF ACTION OF~C&NTER UF GRAVITY 1S Wlltud Oo5 FLET OF HUUK PUINT

s



McDERMOTT-HUDSON (W.l::m;‘:,mﬁ:‘:m:‘;ma.,m,

.s"u % :
’ :LF NORGE AfS PAGE 2
;_] HaR.SERELL 2181 16404775
ANGLE HUOKLDAD OISPLACEMENT LCCATAON LF YCb icB LIFTING PUINTY CHECK
{DEGKELS} {KIPS) : {KIPS) v WATERLINE C{FT - AFT} & . (KIPSSE .
8G.u0 -1562.2 18939.3 36625 ' B3a09 1949.b% 2 5.0
84.G0 . =ll85e3 18501 .8 357.5C 85086 191.69 2 4e5
86,00 ~0.9 17506.5 335,00 86.27 1ulea? L2 6ok
B8 00 Y1bed 164565 EYTYEY] Boed5 17369 2 Zs7
2 1le3

8Y.00 1773.8 1560%.06 . 30ULTH 86.43 L66.67
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