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INTRODUCTION 

so 

This report investigates the re-flotation of the jacket of 

Drilling Platform Noel after the installation of eight pairs 

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

on B side. 

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

;_to 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 96me - 

Two conditions have been considered)namely:- 

i > With the above mentioned new tanks, and 
legs B2 and B3 each containing 200 kips 
of water, 

13. ) - With the above mentioned tanks,and legs 

B2 and B3 each containing 125 kips of 
water (i,e, deballast 75 kips from each 
leg) 

k 

An intermediate condition has also been investigated i.e, the 

deballasting of all new buoyancy tanks, corner legs and 100"@ 

tanks but only partially deballasting the existing 62'9 tanks, 

The purpose of this was to establish a condition in which it would 

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

zone, 
,- 

The appendix contains the computer print-outs for the conditions 



P 1 . . 
DERIVATiON OF INITIAL CONDITIONS 1*n 

. . 
g:.: 

Certain r~sumptiors were'made about the condition of the 

jacket during the upend sequence, . 
1-1 That the following legs were ballasted: 

( i) A1 - 240 kips 
a 

(ii) A4 - 3OOkips 
n 

(iii) B4 - 200kips 

1.2 That the following members were h damaged: 
1 ( i) B3 - containing 200 kips of water 

( li) 62'' 6 buoyancy 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 

remaining intact portion was the top 60 ft, 
i 

1,3 That the jacket had an angle of heel in the long axis of' 
I approximately 11' (column line 1 low). 

This was only from visual observations and could be 

anywhere from 0' - llO. 
6 

During the initial attempts at re-flotation the jacket became. 

1 buoyant after 15 of the 62"B tanks had been evabuated to the 
ri 130 ft level, the 1ast.one being full of water, From this 4 

observation the approximate weight of the jacket was derived, 

Jacket intact - displacement = 19211 kips 

B3 leg - - 200 kips 
- 100" 6 buoyancy tanks - - 980 kips 
- 62" 6 buoyancy tanks (15) - - 1233 kips 

t 1-l - - B .+ 260 kips 
2673 kips 

> Resultant displacement = 16538 kips 

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

say approximately 70 kips, 

Weight of jacket and ballast = a6460 kips 
Weight of ballast - - 740 kips 
weight of jacket = 15720 kips say 15700 kips 



On the basis of these foregoing assumptions the attitude of the 

~ackek during re-flotation was considered for an initial angle 

of "transverse trim of 11°, 

Consider the condition when the jacket just becomes submerged, 

t Vertical centre of buoyancy 

f Item ZCB, Xmmt 

C 
Jacket intact . 19211 192,94 3706570 

15071 184-70 2782810 

Centre of gravity in the X and Z directions 

Item Wt ZCG Zmmt XCG Xrnm t 

Jacket 15700 178, 0 2794600 5.0 (1) 78500 

16440 . 171,60 2821714 3*19(1) 52500 

Vertical separation of B & G in this condition (i,e, just as jacket 
becomes submerged) = 13,10 ft, 

Horizontal separation of B & G causing a transverse angle of heel 
is therefore 13.10 tan 11° = 2-55 ft. 

In this initial condition the centre of buoyancy in the X direction 



WEIGHT AND BUOYANCY DURING TKE DE-BALLASTING OPERATION 

2 3  New tanks installed, B2 and B3 each containing 
200 kips of water, 

1,l Jacket Weight 
e 

The damaged portions of the existing 6z9'@ 

buoyancy tanks have been removed giving a 

weight saving of 864 X 50 = 230 gips. 
190 

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

l5700 - 230 + 602 = 16072 kips 

'2 -1-2 Jacket buoyancy 

Jacket intact = 19211 kips 62"@ tanks =4166 
100"jd tanks = 980 

Total lost = 5146 kips 

Net available buoyancy = 14b65 kips. 

2-1.3 The operation should begin with the deballasting 
of the four cerner legs 69 leave 750 kips in 
side A and 3-30 kPps in side 3. 

, At this stage the 'total jacket weight is made up 
as f'ollows* 

steel' - - - 16072 

Ballast in A1 & A4 - -. 750 
Ballast in 31 & 34 - - - 350 

- Water in B2 & B3 - 
p--- - 

400 

'Total jacket weight - - - 17372 klps 

xesultant weight on the bottom is 3307 klps. 



2-1.4 Evacuate all the new 62"$ buoyancy tanks. 

Buoyancy available from the structure = 14065 

Buoyancy available from the new tanks = 2362 
i 

Total available buoyancy = 16427 kips 

Resultant weight on the bottom is 945 kips, 
Lh 

2-l,5 Evacuate the two 100"@ buoyancy tanks on 

side A, c 

Total available buoyancy from 1,4 = 16427 

Buoyancy from looff@ tanks = 766 

Total available buoyancy = 17193 kips 

Resultant weight on the bottom is 179 kips, 

2-1-6 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, 

2-1.7 Evacuate the existing 62"$ buoyancy tanks completel: 

Recent data from divers has indicated that the 

available buoyancy of the existing 62"@ tanks is 
.in excess of 3000 kips, 

Total available buoyancy from 1-6 

Remaining buoyancy from existing 
62"@ tanks = 918 

Total available buoyancy . = 20211 kips 

Resultant excess of buoyancy is 2839 kips, 



At this stage the jacket will . . be floating with 

a drafc of 307.4 f't i,e. a mudline clearance 

on final location (96m W ~ D ;  ) of approximately 
7.50 ft. 



k e 2  New tanks installed, B2 and B3 each containing 125 kips 
,. - of' water - 

k The whole de-ballasting sequence will be as case 1 but 

i; 
on completion of de-ballasting the B2 and B3 legs will 
be de-ballasted to leave only 125 kips in each, 

0 

L 

i ~otal available buoyancy from l,7 = 20211 
4 

Buoyancy gained from B2 & B3 - - 150 
< 

h 

Total available buoyancy = 20361 kips 

Resultant excess of buoyancy i s  2989 kips. 

At this stage the jacket will be floating at a draft of 

300 ftD i.eo a mudline clearance on final location 



BALLAST DISTRIBUTION 

I n  order  t o  achieve a zero, o r  near  zero,  angle of the  

jacket  i n  the long axis ,  the  jacket  l e g s  must be unevenly 

b a l l a s t e d ,  B 

m 

The new buoyancy tanks a r e  t o  be d i s t r i b u t e d  evenly about 

t h e  cen t r e  of the  jacket ,  S 

CG i n  X d i r e c t i o n  = 15700 X 5.0 = 4.52 f t  towards 

CB i n  X d i r e c t i o n  = 0,64 f t  towards c o l ,  l i n e  1 

Sepa; a t  i o n  BG = 3*88 f t  

B a l l a s t  t o  be r e -d i s t r i bu t ed  = 3,88 X 17372 
200 

= 337 k ips  
6 

Therefore the  b a l l a s t  d i s t r i b u t i o n  i n  each of t he  two 
cases  considered should be a s  fo l lowsD 

A 1 = 75 kips  A 4 = 700 k ips  
B l = 75 kips  B 4 = 75 k ips  

Th i s  b a l l a s t  d i s t r i b u t i o n - w i l l  r e s u l t  i n  the  jacket  f l o a t i n g  
approximately l e v e l  i n  t h e  long a x i s ,  



SUMMARY 

. . 
4 , l  Final Flotation 

Attached are two computer printouts showing the 

results of a flotation analysis for the e twb cases 

under consideration, The results of these flotation 

analyses are summarised below, 

Run 1 
1\ 

Angle of flotation = 3.40' (A side high) 
Draft of jacket = 30'7',4 ft 
Mudline clearance = 7.50 ft(in 96 m water depth)! 
Vertical separation of = 5937 ft. 1 
centres of buoyancy 1 

and gravity, 

Run 2 

Angle of flotation = 0.50~ (A side high) 
Draft of jacket = 300 ft. 
Mudline clearance = 14,O ft (in 96m water depth) 

Vertical separation of = 4,74ft. 
centres of buoyancy 
and gravity, 

- " 
a 

The angle of flotation has a large effect on the 

final mudline clearance (l0 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. 

-4.2 Intermediate Flotation 

Xn this case the corner legs, 1009'$ 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, 



Intermediate Flotation 

Run 3 

Angle of flotation = 4.0' (A' side high) 
Draft of jacket = 307.4 . ft 
Mudline Clearance = 1 0  ft (on present 

location) 

Vertical separation of 
centres of buoyancy and , = 9.18ft 
gravity, 
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REMARKS : 
E L F  NOKGE &/S D P t  SERIeS H REFLOTAfXi3td ANAL'PSXS 
16 62" D I A  BUDYANCY TAMKS l 1 O F l  L2M6 AODCO 
eunl 1 62 si 63 mw C O P J T W ~ ~ I R J B  zvo ~ I M  NATVE 

J A C K E J  P R O P k R 1 1 E S  

G I S P h a  = 
YGb = 
Z t b  = 
E X C t S S  = 

W E ~ S ~ T =  
Y C G  = 
2CL = 
Y H I 1 )  = 
2kitI.k = 
Y h t 2 )  
2Ht2h = 
Yn(3)  = 
rtrts) = 

C U U K 3 1 P 1 A l i S  CIF Y U l M T  BhRbllGta WHILti 
I N l T l A h  W A T E R L I M ~  GOES A K k r  

Y-LIKECTlLtd:  l b O e O O  t F T l  
L-LIIR&LT 1LN: 300-00 I F 1  4 
1 N l T 1 A h  h a k e  
S P A C I N G  L) = 10,UO [FT) 

ROTES 'IF WQICCUAD S ' W b  XMD 023'PLP;ClFflE*M > 0-'Oo C%RE 'OF ACTlGM CF CEN'IER &F. GKAVlT'P IS H ~ ~ I I A ~ U  0-5 F t k T  CiF HLOK PUIWT 
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LF NOKGE A/S PWGE .8 
BH8B 86604875 g: 

GALcuLArtun OF nuuKLoAu OH ~ ~ ( i t i ~ l b b  ~ G H ~ S A T S  
l 

I 

6% 

g 
3 
f RkMARKS : . 

ELF MDdGE APs'DP~ SEKfES M KtFLOZATlCN ANALYSlS 1 lb 62" 3tA BUOYANCY TANKS % l O P X  LONG A D V t 3  
@A) 2 $ B 3  EACH c ~ M T ~ ~ ~ J I  JG 129 'LIPS an141e 
JACKET P A O P E K f l E S  

4 DfSPL* d 
., 

ZQ212a43 I#% PSI 
YCa tlba29 (FT l 
ZCB = 199485 I F 9 1  

- I ~ x c e s s  = 1.4 111 

LEIGHT= hf222-0U ( & l P S j  ' t3URDINATES OF POdbT ZIIRUUGH WHICH 
YGG = 86-1% ( F T 1  LNLTXAL WATtKhPbe LUkS At4te 
ZCG C 17b*Yb (F11 Y-UbltECT1~bd: ZaUdJO {FT! 
Y t i t L B  = 30*rU ( F T )  L-LlI4EC.B I dN5 3tJOe00 t F I b  
Z t i t l B  3>le50 (FT) I'JLTIAL k c h r  C 

Y H I Z )  S 3 (FT) SPALlMCI L = 10.00 ( F X l  
Z H t L )  407eb0 
YH(3b m 12.*aX7 ( F f  B 
Zh(31 ' 352-50 (kfk 

, 

NOTE: I F  HUCKLUAQ 0.0, At80 QiSPLAtkMtNT ? Oe0p LINE OF AGTdOW flk C t N t t ~  Ok GRAVffY IS ~ l l r t l t d  O a 5  FEE? LJF nuUK P L l l N r  
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REMARKS : 
ELF NOKGE A/$ O P I  SERIES KEFLOPAVIUN ANALYSIS 
1b 62s O I A  BUOYANCY TANKS l I O F f  LONb ADDtD 

JACKET PROPERTIES 

D ISPL-  = 1 Y 2 Y 4 c 4 3  ( K I P S I  
YCb = 8be5b ( F T J  
ZCb = 197eb3 ( F T ?  
EXCESS 9 (81 

WEIGHT= 
YCG 
ZLG 
YH(1 )  
ZH(1) = 
Yd(28 = 
L t i t i )  = 
Y ~ ( 3 j  
hH13J 

NOTES I1F NOOKLOAD = 0 e O 1  WMD DISPLACEMENT > 010s L I N E  UF 

COOKDINATkS OF POINT THRDUGI1 WttXLH 
ANIBiAL WATEKLXN~ GOES AKts 
Y-UIKECTILMt lbOsOO (FIO 
L-UIRtCTXGtd: 3GUe00 ( F T )  L 

I N I T X A L  WeLe 
SPALING 0 = 10.00 h FT 1 

ACTLON C;F G ~ N T E R  U F  GRAVITY as u l r t ~ ~ f i  0-5 F ~ E T  OF ~ w t t  PUPMI 
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D I S P L A C E H E N %  LLCAY a i jN LF YCb iCB F I F  %&&G POLMT C h t C K  
A N k L E  HOOKLOAD 

WATEKLINE { F T )  ( F T  B # (KIPSO 
2 5bb-22  500 

Pt1'939e3 Z 4-5 
2 -b,9 
2 4-7 
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NOTES l 
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