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Petrobras - 36
Inclining Test

Determination of Lightship

Description _ - \i\ku;ht _ .__I_._.L('Z':('—s | ' 1(_( ) !(_(.:q _M . | tong -

Liquids :
SW Ballast -19269.20 | 51.15 0.71 574 3444.6 | 10976.1
Oils -261.20 75.91 -4.67 58,11 525.4 227.2 -
PW, Misc -311.20 84.31 0.67 eh.74 127.8 575.3
Packages -16.20 89.71 -5.45 49,25 0.0 0.0
Additions 50.53 7257 9.06 42,38 0.0 0.0

——— T R P A e = ——

Solids
Deductions -941.83 49.98 -4.18 27.45 0.0 0.0
Additions 93.23 71.32 2.54 £2.32 0.0 0.0

e S S e i e = 1 e

Displacement 51820.40 57.10 -0.02 20.70 4097.8 | 11778.6

Lightship 31164.53 | 60.621 | -0.296 | 29.669

Summary of Lighiship on the 17ih Ociober 1999

(SCPC Predicted)
Lightship 31164.5 Tonnes 31421.4 Tonnes
LCG (Fr Fpp) 60.62 m 60.83 m
TCG (+ve Stbd) -0.30 m 0.20 m
VCG (Fr USK) 29.67 m 30.07 m

= s = = T e e e

VE PP L i mrm o
LOPAMEL G e g i |
J0%E CAR 3
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P36 - Roncador Field Development
Contract No: 7/15/2151

Appendix D

Stability Loading Conditions for the Peirobras 36
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[Petrobras - 36
Inclining Test

-

Descriptimi' - Wslq_fp LCG 1 _ l(d_ VG Il‘i:mn | Long
. Liquids
5 SW Ballast -19269.20 | 51.15 0.71 574 | 20463 | 10703.6
| Oils -261.20 | 75.91 467 | 38.11 0.0 0.0
| PW, Misc -292.50 84.45 0.57 25.38 (27.8 575.3
.} Packages -16.20 89.71 5.45 49.25 0.0 0.0
; Additions 50.53 72.67 9.06 42.58 0.0 0.0
Solids
Deductions -941.85 40.78 4,18 28.37 | 0.0 0.0
Additions 93.86 /| 70.48 3.70 5220 | 0.0 0.0
' |
Displacement 51820.40 57.10 0.02 20.68 0.0 0.0
Lightship 31183.83 | 60.910 0201 | 29609 | 31741 | 11278.9

Summary of Lightship on the 17th October 1999

TS

31183.83 Tonnes
60.91 0' (1l

Lightship

. LCG (Fr Fpp)

{ TCG (+ve Sthd)
i VCG (Fr USK)

29.609 M T/
JO2E AR

DAIRIO iz

0.201 6RO HH BT

IR R— T

AR

A

Page 11

inclining-resulls.xls - 18/10/99

T-3010.38-1320-974-NBD-943




P36 - Roncador Field Development Deadweight Survey and Inclining Test
Contract No: 7/15/2151 3y

Appendix E

Explanation of Wind Correction Calculations
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Longitudinal Wind Overtuming Moment
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-3.69
-5.51
-7.39
-8.62
-9.35
-9.35.
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=8.91

7.92
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7.92
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792,
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45.82
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45,82
45.82
45.82
45.82
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-0.247
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-0.047

-0.097
-0.145

-0.243
-0.235

280
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300
310
320
330
340

350
60
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Inclining Test [l gy gy ol
nmemn DENTON
Ship Data
Length Between Perpendiculars (Fr 74 - Fr 0) LBP: 112776 m
Breadth Between Pontoons at =nds BP; 77,75 m
Height to Main Deck at Centreline DM: 42.980 m
Breadth of Deck B0 68.580 m
Data of Inclining Test
Date of Experiment Sunday 17th Ccolober 1599
Place of Test Sept lles, Canad
Slart of Test 1130hrs
Finish of Test 0070hrs
Wind Speed 4.5 mls Hdg (T): 0 Deg
Tide Speed: 0 m/ls Hdg (T): 0 Deg
Waves/Swell HS: 015 m Hdg (1) 0 Deg
iy o
Mean Water Densily Psea water 1.0255 tonnes/m | .
VEDIPIA O a4
- - S S VNG 1 —
s — e ey f -""_"“- i .l;,‘ -'.‘
) ) -,';J‘--Z,-k, — ! ! f
Unit Status ~ el i
"l";!-";.‘lll. 1y 0
Location of Unil 50°11.14N 66°27.68W Unil Heading (T): 321° g !
Movable Weights Free Hanging Water Deplh 32.00m
Situation of Bilges Clean
Mooring Anchors Slackened
Mooring Ropes None
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Pe‘hoi)ms 36
'nelining Test

T e T e —
= —— = e —camzs = s

Determination o

Average Water Density in Test Place
Length Between Perpendiculars (LB

Distance Between Draft Marks (LM) =

DRAFTS FRO

Aft

Starboard

Port

18.865

(Tdﬂ )

Average

Draft calculations on perpenciculars

Tap = Tan + C1*(Tan-Tug)/LM
T@ = Tmid - CZ*O-an"Tfﬁﬁ)[[.ﬂ]

T P “l“f\..‘j - C3* (‘raﬂ_-TAf“‘.f)/ Lm

Average Draft from USK:

Draft Correction of SW Dens 1y
Unit's Trim

Longitudinal Centre of Ilotation
Layer Correction

Draft at LCF (inc Layer Correction)

Displacement (at Draft T cf)

Hydrost

BRAET | DISPL. | LcB | 1CB |
() | (tonqcs) ([Il) (”') -+
e =

inclining-results.xls - 18/10/99

ThEAN

f Displacement After 4th

1.0255 tontesfn®

M 12,776 m
79.25 I

M ULS.K. (metres)

Mlclqup '

18.94!

(Tenich) (T

Lo = 15.85m
Te= 13.95m
lep = 18.95 m

(T + 4T + Ter)f6

Tiiean 18 Wi 1.025)

MEAN = T

Frirm = T~ o
LCE (from &)

{ = LCF/LBP x Trim
Draft at LCF (T'ier)

Displacement (A):

atic Properties of Unit

Fore

Shift

(5ee sketch attached)

1, €2, C3 values *
“soe sketeh attached)

Ci= 16.76m

0.70m

18.940 m

51820.4 Tonnes

I 7-2010.38-1320-974-NBD-943

VeB | rul “I.GF ‘ “TCF KMT KML.
(i) @ | | (m) (m) (m)
792 | 14851 | 004 | 004 [ ,2730 | 27.80
Checked _ 11/6({/ e ””//
]
I} «
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Petrobras 36 - Roncador Field Develoj ity

. g L B S
Operatons Manual - Volume ~ Mgty NOBLE
Loading CGondidon: e 1 B NTON
Sea Water Max Vol. | Density ureG | VoG FSC. FSC_
Ballast Tanks m’ tm* rom Cl i m o m m
SWBallast 1P~ | 886.7 1.026 | 99503 | 297 | 0.000 0.000
SW Ballast 15 886.7 {.026 | 99500 | 44 | 0.000 0.000
SW Ballast 2P 8776 | 1025 | 1%02 | 264 | 0000 | 0.000
SW Ballast 25 877.6 1.025 76500 | 5.1 [ 0.000 0.000
SW Ballast 3P 728.7 1.025 1%35 | 390 | 0.001 0.000
SW Ballast 35 728.7 1.025 | 1%61 | 406 | 0.000 0.000
SW Ballast 4P 798.3 1025 | 99%0.4 | 277 | 0.000 0.001
SW Ballast 4S 798.3 1.025 | 9996.3 42,1 0.00¢ 0.000
SW Ballast 5P 256.6 1.025 143 | 877 0.00¢ 0:000
SW Ballast 55 256.6 025 | 1%02 | 410 0.000 0.000
SW Ballast 6P 523.9 {.025 1%85 | 489 0.000 0.000
SW Ballast 65 523.9 1.125 1%5.2 45.0 0.000 0.000
SW Ballast 7P 556.2 1.025 2611.7 43,7 0.005 0.014
SW Ballast 7S 555.2 1.026 1%1.5 18.3 : &
SW Ballast 11P 644.7 1.125 1%0.0 9.8 : -
SW Ballast 118 644.7 1.025 1%2.8 | 151 -
SW Ballast 13P 644.7 1.025 1%0.0 | 0.0 0.000 0.000
SW Ballast 13S 644.7 .026 | 5%0.0 | C.0 -
SW Ballast 16P 249.7 .025 194.68 5.33 0.012 0.041
SW Ballast 168 249.7 i.025 A R S
SW Ballast 17P 5239 | 1.025 | 19002 | 2442 | 0017 | 0.056
SW Ballast 178 523.9 1.025 v
SW Ballast 18P 555.2 1.025 |otical Stability
SW Ballast 18S 555.2 1.025 1% e i o e
SW Ballast 19P 728.8 1.025 {yrected VOG = 24 {h 2418 m
SW Ballast 19S 728.8 1.025 1o 1 KML. = 27.50m  28.10m
SW Ballast 20P 768.2 1.025 gl /GML= 346m__ 3.92m
SW Ballast 20S 768.2 1.026 19
SW Ballast 21P 963.7 1.025 19pility Margin
SW Ballast 215 963.7 1.025 1%
SW Ballast 22P 1067.3 1.025 igwable V
SW Ballast 225 1067.3 1.025 fopility M:
SW Ballast 23P 665.6 1.025 1%
SW Ballast 23S 665.6 1.025 {—
SW Ballast 24P 980.8 1.026 1%
SW Ballast 24S 980.8 1.025 1914 1=
SW Ballast 25P 665.6 1.025 1912 ==
SW Ballast 25S 665.6 1.025 1910 | —
SW Ballast 26P 980.8 1.025 1% gl
SW Ballast 265 980.8 1.025 17 el
SWBallast Toal | | | °
- BY R S0 SIS M A bkt SIS
_l—iu?ﬁ{u_éd__—m __;_'_ S . )‘ i e 2 720" 30 40°
Checked | |
LARONCADORICALCSUNCLINEING_TESTS TAB G QUNSPECT(L MA-5010.88-1320-915-NBD-909




Petrobras 36 - Roncador Field Dev \lw .

Operatons Manual -

Loading Condition:

Sea Water
Ballast Tanks
SW Ballast 1P
SW Ballast 1S
SW Ballast 2P
SW Ballast 25
SW Ballast 3P
SW Ballast 35
SW Ballast 4P
SW Ballast 45
SW Ballast 5P
SW Ballast 55
SW Ballast 6P
SW Ballast 65
SW Ballast 7P
SW Ballast 78
SW Ballast 11P
SW Ballast 118
SW Ballast 13P
SW Ballast 135
SW Ballast 16P
SW Ballast 16S
SW Ballast 17P
SW Ballast 175
SW Ballast 18P
SW Ballast 185
SW Ballast 19P
SW Ballast 198
SW Ballast 20P
SW Ballast 208
SW Ballast 21P
SW Ballast 218
SW Ballast 22P
SW Ballast 228
SW Ballast 23P
SW Ballast 23S
SW Ballast 24P
SW Ballast 248
SW Ballast 25P
SW Ballast 258
SW Ballast 26P
SW Ballast 26S

E:he_‘%’\fé‘

l \RUI"(AI)(’)R\LMCS\]NCI Ile\lNC Ii‘ i\“ TAB ( t

de Vol
m?

~ 886.7
886.7
877.6
877.6
728.7
728.7
798.3
798.3
256.6
256.6
523.9
523.9
f)f}f).?
555.2
644.7
644.7
644.7
644.7
249.7
2497
523.9
523.9
5552
728.8
728.8
768.2
768.2
963.7
963.7
1067.3
1067.3
665.6
665.6
980.8
980.8
665.6
665.6
980.8
980.8

Volume 7

Der :t,lty YTCG | VG
in]“ _rom CL | i
1.025 | 99903 | 207 1.000 0.000
1.026 99%50.0 0.0 0.000 0.000
1,025 1%0.2 26.4 0.000 0.000
1.025 1%1.7 054 0.001 0.000
1.025 1%-8.6 391 0.001 0.000
1.025 1%-1.6 24.3 0.000 0.000
1.025 19%-6.1 25.8 0.000 0.001
1.025 21%:9.0 44,2 0.000 0.000
1.025 1%1.4 ar.7 0.000 0.000
1.025 | 1%06 1.1 0.000 0.000
1.025 1%8.5 43.9 0.000 0.000
1025 | 1%52 .0 | 0000 | 0000
i.025 87300 0.0 1 0.007 0.000
1.025 | 9920.0 0.0 -
1.025 1%0.0 9.8 . -
i.125 %0.0 0.0 . -
1.025 1%0.0 12.2 0.000 0.000
1.025 1%0.0 0.0 | - -
1.025 19253 | 539 | 0.007 0.071
1.025 | 1% ! f
1026 | 1%0.02 | 2699 | 0010 | 0.072
1.025 1% -
i.025 {oical Stability
1.025 1%
1.025 {Yrected VCG = 27.00m _ 27.06 m|
1.025 194 1 KML. = 7050 m  109.20 m
1025 | 44 /GML= 4550m__ 8214 m|
1.025 T%
1.025 iopility Margin
1.025 1% ‘
1.025 1"/“{4[![( Y 44.90 m
1.025 joaility ,m_._gj»!!r_; = 17.84 m
1.025 1% R S
: i;::;’: II(; Righting Arm & Overuming Adgl G&r\léﬂ H’
1.025 1% T A |“— [
1.025 %12 g T ",
i.025 1% 10 . ) 7 I
{.025 1% g | el R B
1.025 1% . e SEESIES) (e
D 7 I - =—————GZ
4t i 'E_L—; WOTM
) a 0] !—// S = .'_'!'. — e ]
B 02 0 20 30° 402
QTRANSINL Efi\d(h[“ 8 iJaH 8] "; NBD 909
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Petrobras 36 - Roncador Fiel: 1 Deve ﬂu._

Operatons Manual - Volume 7
Loading Condition:

Sea Water
Ballast Tanks

SW Ballast 1P

SW Ballast 1S

SW Ballast 2P
SW Ballast 25
SW Ballast 3P
SW Ballast 3S
SW Ballast 4P
SW Ballast 45
SW Ballast 5P
SW Ballast 55
SW Ballast 6P
SW Ballast 65
SW Ballast 7P
SW Ballasi 7S
SW Ballast 11P
SW Ballast 118
SW Ballast 13P
SW Ballast 135S
SW Ballast 16P
SW Ballast 165
SW Ballast 17P
SW Ballast 175
SW Ballast 18P
SW Ballast 185
SW Baliast 19P
SW Ballast 195
SW Ballast 20P
SW Ballast 205
SW Ballast 21P
SW Ballast 21S
SW Ballast 22P
SW Ballast 228
SW Ballast 23P
SW Ballast 235
SW Ballast 24P
SW Ballast 24S
SW Ballast 25P
SW Ballast 258
SW Ballast 26P
SW Ballast 269

{SW Ballast Total |

Max Vol.
m’

886.7
886.7
877.6
877.6
728.7
728.7
798.3
798.3
256.6
256.6
523.9
523.9
.l f!) 2
555.2
- 6447
644.7
G44.7
G44.7
2497
2497
523.9
523.9
I‘f I) p
555.2
728.8
728.8
768.2
768.2
963.7
963.7
1067.3
1067.3
665.6
665.6
980.8
980.8
665.6
665.6
980.8
980.8

Prepared |
Checked

LARONCADOR\CALCSUNCGLINEVN C_ lTul\c‘:IJ‘nB C IK‘OPE U\ll”. ra

L e e 2 a a r ma mma

005

Density
ifm®

1.025

1025
1.025
i 025
1.025
1.025
1.025
1.025
1.025
1.025
1.025
1.025
1.025
i.025
1.025
025
025
025
025
025
.025
.025
025
.025
025
025
1.025
1.025
1.025
1.025
1.025
1.025
1.025
1.025
1.025
1.025
1.025
i.025
1.025

— kb

LTER e i

%CG | Ve FSCy FSC._\\l
rom CL | m _m
995-0.3 | 297 | 0.000 0.000
9% ,ﬁ.o 4.4 0.000 0.000
9950.2 26.4 0.000 0.000
99°0.0 5, 0.000 0.000
1%-3.5 39.0 0.000 0.000
1% 6.1 40.6 0.000 0.000

E},,.;,(]_ i o7.7 0.000 0.001
99°6.3 42.1 0.000 0.000
1%4.3 37.7 0.000 0.000
1%0.2 41.0 0.000 0.000
198.5 43.9 0.000 0.000
4705.2 43.0 0.000 0.000
goell.7 43.7 0.004 0.013
{15 183 | -
99e0.0 3.8 -
guel2.8 151 : -
go00.0 0.0 o 0.000 0.000
9g00.0 0.0 1 - e
190.80 542 1 0.007 0.055
S S N
gis0.02 | 2211 | 0012 | 0.069
1%
qt;r\'i( al Slability
gye_

jyfecied VCa S 22idm  22iem]
Jel /KM 2080m  27.20m
19 /(ﬂl i 79{.‘- m 5.02m
92¢

qopility Margin

1% B e

{9/ opwable VGG := . 23.04m
opility Margins 1, -086m
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7.16 CROSS CURVES OF STAEFILITY
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REVISION CHANGE NOTICES

Rev. Location (.‘.lii;m;:;,:r; Briefl Des: rlrg:)h.tblil of ¢ ‘I|:§-|1;'"n'...

- /I | _‘Ailll;{utdigAi o 7 "Rﬁ;)(lli‘ lllJli-ili.;f(i” i;: ||l|(| -(;-(h-i-ments by Petrobras (CO:&-'I—P36-
NO21/97) and subgstavtial increase in weight/veg leading to a new
hull envelope,

B B All Areas _}:{t;—.:umly.':ir;”.’:I-SVV:Vt- esult of re-location and change in anchoring
system, addition of Production Caisson; change of export risers to
SCRs.

GENSTAR Model  apdated 1o reflect  structural additions;
Allowable VCG Curves updated; loadcases derived as per Brasoil
Memo(Rel 9); Additional loadcases removed for inclusion in
Operations Manual; ballast sequences also removed for inclusion in
Operations Manual.
C Section 6.2 | Riser Loading Table Revised

Appendix F Revised for new lightship weight

Appendix G Revised loading condition VCG's plotted

Appendix K Revised for new Jightship weight

Addendum 4 New Addendum
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1 SUMMARY

The P36 (formerly the Spitit of Columbus) is npgraded for production operatlons in the

Roncador Field. To accommodate the additional equipment and fluids, the hull of the P36
has required modificaiion.

A stability analysis of the modified P36 FPU has been performed in accordance with the
RINa rules for Column Stabilised Uniis (Ref. 6) and IMO MODU Code 1991 (Ref 8). Three
drafts corresponding to 22.0m, 18.0m, 11 .0m have been analysed and show that after the unit
has been modified and subdivided it meets all stability requirements and has an adequate

positive stability margin.

Draft Assumed (_'-,fi\"l'(‘l,,.,/ Allowable YOO Limiting Condition
- = _if‘.(_:’__._ : (.".i";:_i’."'_' i A ?A”l‘ € __
22.00 2241 4.37/4.69 23.0 fhxmagcad Stability
18.00 24.56 3.03/2.37 25.23 B 1maged Stability
11.00 2'7.08 44.31/82.17 44.90 D:n'naged Stability
o - p3sEPU
Max Allowable VCG Curve for Operation ai Honcador Field
Operalion oulside the draft range
70 4 — (1.0 1o 22.0m Is prohibited.
g a1 . _'.\_ = S —. S
60 R e e e ST e
£ e N S
o) L L Lo INAL
Q] ‘_.l:L-[_:..'._Jllh{. l
cd fn e lH"I(l “'( h "\h’)a 4 i et
S S S -~ 4‘— - E'ﬁ'—'-—- ook Gzt 08 PRIENERL s i
! b L5 L T W
e . i skt oE S R0S GHYTORAK
_’[ o, WOC | s
Allowable Operatin 0 .ft 5 Area d N
20 S S . . - o ;
10 il i2 i3 14 [ 16 i7 18 6 20 21 22 23
Oraft
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P36 - Roncador Field Development STABILITY ANALYSIS
Contract No:7/15/2151 &

2 INTRODUCTION

The semi-submersible unit P36 (hereinafier refered (o as the Unit) is upgraded for
production duties offshore Brazil in ihe Roncador Field. The average water depth at this
location is 1362 m. Following revisions to the reservoir and seabed characteristics the Unit
has been relocated and a number of appendages added (Rei’ 9). Therefore a re-assessment of
the Unit’s stability is required.

The Stability Analysis has been performed in accordance with RINa Rules (Ref. 6), Brasoil
Naval Design Premise (Ref. 2) and the IMO MODU Code (Ref.8).

3 REFERENCE DOCUMENTS
1 | ET-3010.56-1200.941-PPC-001 | Metocean Data
2 [ ET-301038.1200 910 PPC 001 | Naval Design Premise
3 | RL-3010.38-1320-960-NBD-904 | Force and Motion Analysis Rev D
4| R | P&G Stability Report For Spirit of Columbus
5 | ET-3010.38-1200-940-PPC-001 | General Technical 5pecifications

(Annex X: Deviations to Design)

6 Registro Italiano Navale

Rules for the Classification of Mobile Offshore

Drilling Units and other similar units

7 | RL-1320-915-NBD-903-01 Weight Control Report (Jan 99, Rev R)

8 | Interational Maritime Organisation
Code for the Cons ruction and Equipment of
Viobile Offstore Drilling Units 1989 & 1991

Arnendments

9 J Brasoil Memorandur 1?25_/23/955 -

NModitieations Due to New Reservoir Data

4 - )
s L

bt pieho b

Pages ";us_,3010.33-1320-96(}-NBD-908

L:Aroncadondocs\e08_re.dos

Rev C




P36 - Roncador Field Development STABILITY ANALYSIS
Contract No:7/15/2151

4 CHARACTERISTICS OF UNIT

WLCIIgl[] Overall - o - 112776 m
Width Overall - 77724 m
Elevation to Main Deck T 42672m
Elevation to U/S Tank 7 B O 35.052m
Elevation to Spider Deck o | 29250m

[ Main Deck Length (inc. Ext) | $3.104m
Main Deck Width ‘ | 70580m
Pontoon Length | 112.716m
Pontoon Width | 4110m
Pontoon Height outboard/inboard of columns | 12.192 /9.144m
Column Width | 13il6m
Transverse Distance between Columns | 54.864m
Longitudinal Distance Between Columns | 56.288m
Transit Draft | 1iom
Transit Displacement . | 37083 tonnes
[nspection Dalt | 180m
Inspection Displacement | 50390 tonnes
Opcra{ionulfSurviva]_,Ijl'nfi 1 2om

Ti)efﬁliona[/Survival 1)}5}_]:105111;“717 - | 56403 tonnes

Cvoncadotdocs90s e Page6 RL-3010.38-1320-960-NBD-908
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P36 - Roncador Field Development STABILITY ANALYSIS
Contract No:7/15/2151 S /S“ﬁm,,\

5 ANALYSIS METHODOLOG Y

Stability analysis of ‘he P36 was porformed using the
GENSTAB Suite. Features of the program include:

GZ curves, Area raiios, Allowable KGs, Downflood anles and Angles of wind intercepts.
The analysis was cartied out in accordance with RIN: avd Brasoil stipulated requirements

(ref, 2).

51 GENSTAB MODEL

A computer model of the P36 was created using the as-built lightship as a base model (the
verification of this model is in Appendix B). Lightship imodifications include upper, lower
and lateral extension of fairlead boxes (see diawing: in Appendix A); a floored central
caisson, pontoon stability boxes, pontoon, forward and 5CR riser supports, chain pipes, sea
water lift and disposal caissons, and the new production caisson. Further individual tanks
have been modelled in order to assess damage to the unit.

Plots in Appendix A show the modified Unit  Appenclix A also shows model axes, heel axes

and wind axes for the unit.

5.2 HYDROSTATICS

(Ref. Brasoil NDP sect. 5 sheet 3/13)
Hydrostatic data produced by GENSTAR is attached in Appendix C. This includes:
Displacement, LCB, TCB, VCB. WPA, LCE, TCF, KMT, KML, TPC, MCTC & MCHC.

The last two values are reporied as « function of the Metacentric Height GM.

LAroncadot\docs\908_re.doc 7 Page 7/ 121.-3010.38-1320-960-NBD-908
RevC




P36 - Roncador Field Development STABILITY ANALYSIS
Contract No:7/15/2151

3 STABILITY ANALYSIS

R

53.1 Wind Overturning Moments (WOTN)
(Ref. RINa 3.3.2/3.3.3

Calculations for WOTM have been cued out over @ range of heel angles from O to 40
degrees in 2.5° intervals. The projecied horizontal and vertical wind areas have been
calculated based on DVI model test data for projected beam and bow areas and modified
according to the additional arcas.
In calculating wind forces, the following procedures were taken:
e The projected arcas of all columins was incladed; i.e. no shielding allowances were
made
e  The block projected area of a clustering of deckhouses was used in lieu of the
calculation of each individual arex
o For wind heeling momenis, the levers of the wind overturning force were taken
vertically from the centre of pressure of all surfaces exposed to the wind to the centre

of lateral resistance or, when available, the centre of hydrodynamic pressure

Horizontal and vertical areas for a specific heel axi can be combined to produce a WOTM

curve for range of heel axes using the following equation:

GZo=GZy Cos" o+ GZuSinoCosw®

Once WOTM curves have been produced for bow and beam winds, the GENSTAB software
can interpolate to create WOTM curves for a variety of hecl axes. For this it uses the API-

RP-2SK equation ‘A ’,

"Hl

AL 1 f V10
) . ) \: F'l '“ll ”ra‘” “ |
2cos” ¢ slu o E =S
F,=Fx{ — 7 | 4 Fy — L S [t
1+ cos™ ¢ L +sin” ¢
: . . o
£, - force due w okligoe movément
F; = force on bow duc (o g Lr v enviromment
by = force on bem due to bdun environmgnt
h = direction of approaching environment (degree off bow)
e §i3d 4
i \ 1
;
L:\roneadordocs\908 _re.doc Page 8 121.-3010.38-1320-960-NBD-908
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P36 - Roncador Field Development STABILITY ANALYSIS
Contract No:7/15/2151

5.3.2 Loading condifions (Ref. Brasoil NDP” sect, 4 sheet 2/13)

There are two main groups for the consideration of loading conditions:
e Lightship of Unit

o Variable load .

The original lightweight is updated o consider all modifications in the platform. The latest
modified lightship condition has been extracted from the January 1999 weight control report
(Revision R - Ref. 7).

The variable loads consider:

o All the related items presenied in the Operations Manual with the required modifications

o Risers vertical loads
e Mooring lines vertical tension

o  Mooring + miscellaneous loads on board

Y I B L f
Ve HH

/-'.‘
\

i)

e Operational and Process Related Liquids

o Crew and Stores _
i)

o Sea Water Ballast

CRINS

The following loading conditions have been considered in the stability analysis. These are

used purely for the determination of the allowable VCG values.

Draft  |Condition Displacement | LCG | TCG VCG
(m) (tonnes) from P | to Port (m)| from Keel
() (m)
22.0m |Operating/Survival 56503 57.05 0.03 2241
18.0m |Inspection of Fairleads 50390 57.12 0.03 24.56 |
11.0m  |Transit 37083 57.18 0.02 27.08 I

A detailed breakdown of variable loads and loadinz conditions is contained in Appendix D. |

Lvroncadondocs\908_re.doc Page 9
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P36 - Roncador Field Development
Contract No: 1/15/21‘31

933

cnvironmental conditions

STABILITY ANALYSIS

B i P B
For the intact stability storm condition analysis, the operational wind Speed to be considered

s the 100 year extrerne 1 minute mean in accordance with Brasoil NDP. For temporary and

damage stability conditions, a wind velocity of 50 knots is considered. The table below

summarises the wind speeds used to assess the intact and damaged stability conditions. The

wind data extracted from the Melocean

Dr aii

5.3.4 Intact stability

The intact analysis is performed for 3 diafts (22, 18, and™ { metres). Envir

Reporl (Ref.

hu act :.* ind .’,.,ve"

(m/s)
f‘l /(;
41.70

350

—|
l

 Damaged Wind

1) 15 shown in Appendix E.

Speed (m/s)

25.7
s
25.7
’1"[‘-'.‘1'\"“- AL

ﬁental headings

for the range: 0 to 180 degrees in 10 degree increments are investigated.

The aim of analysis is (o :

®

(]

Intact Criteria to be met:

(]

(]

LAroncadorvdecs\908_re.doc

Minimum area ratio of 1.3

Determine allowable YOG curves

Check downflooding clearances

Demonstrate adequate stability for all cases

Maintain a minimum GM of 1.5m for eperations; GV

Identify most critical heel axis for cach condition

~ 0.3m for temporary conditions.

" RL-3010.38-1320-960-NBD-908
Rev C




P36 - Roncador Field Developmert
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5.3

Similar analyses to be undertaken as intact case,

Damage stability

STABILITY ANALYSIS

TS
xcept a range of tanks need 4o

o
be damaged

in each case, according to RINa criteria (Refl RINa 3.6.3) and the following criteria met:

o The angle of inclination after damage shall not be greater than 17°,

o Any openings within 4m of the water line shall be made weathertight.

o The righting moment curve shall have from the first intercept to the lesser of the second

intercept or angle of downflooding &

range of at least 7°. Within this range the righting

moment curve shall reach a value of twice the wind heeling moment curve, both being

measured at the sarne angle. (i.c GZ/WOTM =

2)

In assessing the damage stability of colurm-stabilised units, the following extent of damage

is considered per RINa rules Para. 3.5.2 and 3.6.3.

S.W

S.W

S.W.
S.W.

S.W.
S.W.

S.W.
S.W.

COMPARTMENT / TANK

Bal Tk 1s

Bal Tk 4s

. Bal Tk 13s

Bal Tk 18s

Bal Tk 20s

.Bal Tk 21s

Bal Tk 22s

Bal Tk 18s & Chain Locker 10S

L:\roncador\docs\908_re.doc

Void Space 465

Void Space 455

Void Space 655

Void Space 645

Void Space 32 Stbd 3
Void Space 46aS
Void Space 45aS

_Base Oil Tank NI

[B]

Fage

_220m_

18.0m

11.0m

R R SRS RN

1.-3010.38-1320-960-NBD-908
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P36 - Roncador Meld Development STABILITY ANALYSIS
Contraer Ho: HLYBT

5.3.6  Accidental Flooding Stability

A similar analysis (o the damaged is undertaken whereby any tank could be dgr;}a—ged and the
resulting heel angle is determined. In accordance with I8NMO MODU Code section 3.4.4 no
wind heeling effect has been added.
The vessel must however satisfy the following criteria:

e Angle of inclination after flooding should not be greater than 25°

e Any opening below the waterline should be made watertight

o A range of positive stability should be provided, beyond the calculated angle of inclination

in these conditions of at least /",

From inspection of the ballast arrangeiments in Appendix 1D and the tank/compartment plans
in Appendix A the worst possible tanks to accidentally flood are Sea Water Ballast tanks
no’s 21 and 22. As all other tanks are inboard and of less capacity, these two tanks could
cause the greatest angle of inclination. Therefore they have been assessed for accidental

flooding.

54  MIiNIMUM FREEBOARD REQUIRENMENTS

The minimum freeboard requirerments shall comply with section 3.9.4 of RINa rules.

L voncadoridocsl908.re.doe © oueei R1.-3010.38-1320-960-NBD-908
Rev C




P36 - Roncador Field Development
Confuct g o]

6 RESULTS

6.1 HYDROSTATICS

Hydrostatics for the modified unit are ieported in Appendix €.

6.2 LOADING CONDITIONS/EALLAST SEQUENCES

Loading Conditions for 22.0m, 18.0m and [1.0m draft have been computed based on the

variable loads surnmarised in Appendix D,

For the 22.0m draft all riser installation sequence scenarios specified have been checked

(Ref. 9)

Riser Configuration

2 % SCR & Port and Aft risers
installed

2 x SCR & Port, Aft and
Starboard Risers Installed

2 x SCR & All Risers Installed

Lvroncadovdocs\908_re.doc

2 % SCR & Port Risers installed

l'otal Riser

Weight

737

STABILITY ANALYSIS

‘ Wft(-f[".fé ‘G | VCG | Stability
Margin

(metres) | (inetres) | {metres) (metres)
6.7 | 2697 | 623 | +1.76
62.45 1 7.47 22.80 +0.94

. "_i e
(.92 : 5.19 16.06 +0.94
(.6.!:‘3} 17 15.185 +0.86
|

 R1.-3010.38-1320-960-NBD-908
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6.3

The following lumiting intact

INTACT STABILITY RESULTS

stabiliiy

resulis were

STABILITY ANALYSIS

increase in KG. The full results are contained in Appendices H, L& J.

6.4

DAMAGED STABILITY RI

The limiting results o

the three drafts analyse

" Draft | Heel Wind | 1%
Axis Heading | Intercepi
~(m) | Deg) | (Deg) | (Deg)
22.0 40 50 4.80
180 | 20 | 70 | 795
11.0 0 00 0.54

immary of Intact Stability

SULTS

d:

| Draft Damaged | Heel | 74';\11311: 1 7‘77777'}7"”“ "’—
Compartment | Axis | of Loll | Intercept | Infercerf
(m) (Deg) | (Deg; (Deg) (Deg)
220 | Base QilNL | 40 | 1.07 3.39 ~40)
18.0 VS 64S 340 | <10 | 293 | =40
11.0 0 | <10 1.00 T

) | SW18/CL10S

L\voncadortdocs\908 _re.doc

Aud

Intercept

(Deg)
>4()

40

540 |

Dy |

f"\_|1§' [

_(Deg)

1 8.0
| SN
| 238

| 73037

1

it

Cetermined, including the allowable

DF
Clearance

(m)

Area
Ratio

Allow
KG

(m)

10.89

1.79

23.18

 14.56

2.68

27.61

22.75

12.85

23.18

Assessment for Unit

—— s

-

HMENGR REr

IF; r_:?;w;ar
L G T i SO P 2 SRl

Angle @
(0O Dam.

Ratio >2

DF
Angle
(Deg)

DF

Clear.

(m)

Allow
KG

(m)

(Deg)
1.0

17.70

11.02

23.04

8.0

23.96

15.65

25.23

2.0

29.17

22.50

44.90

Summary of Damaged Stability Assessment
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6.5 ACCIDENTAL FLOODINC STARILITY

Accidental flooding assessment has been cartied oot for hoth 22.0m and 18.0m drafts on the

largest sea water ballast tanks SW 215 and SW 225, /Al criteria have been met.

Draft | C()Illp-qi-[jl ent | Heel | Angle of | f\uwh of +ve Stability
Axis i‘ Loll 1 Vanish. Stab. Range
(m) (Deg) | (Deg) | (Deg) (deg)
220 [ SW228 | 50 13.28 | T »40 26.72
18.0 SW225 | 50 | 944 | =10 30.56

Summary of Accidental I'looding Results

The central caisson has not been considered in the accidental flooding assessment as it will

not cause any significant heel, only a loss of volurne resulting in parallel sinkage of the unit.

6.6 DOWNFLOODING POINTS

Downflooding clearance is assessed at all stages of the stability analysis and reported in

Appendices H, I, & J. The location of the downflooding points is shown in Appendix E.

6.7  TRANSITION DRAFTS

For the transition draits of 12.5m, 14.5m and 20.0n the loading conditions have been
checked in order to ensure that the GIM is greater than the minimum allowable of 0.3m. The
results are presenterd in Appendix I along with the 272.0m draft — temporary condition -

prior to riser installation and production.
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MAXIMUM ALLOWABLE VCG CURVES

STABILITY ANALYSIS
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/

ST
M2 N
s Tk

ook

From the results reported above the Allowable VG curve can be plotted for operations at

Roncador. This is based upon a full sinbility anal rsis of ihe above three loading conditions

and GM limitations at other drafis assuming thai (hese only occurred during transition stages

of ballasting,
 DRAFT | Assumed| KMo
KG
22,00 2.;4; -_;,i'i.ﬁ(i
21.00 “ *ﬁ)h‘)()
__—:20.0() § 27 17(}7 F
S || 2100
18.00 24.56 _—?_’_T{)
17.00 - _;’.f.:r:()
'_1-6@_7_ e _27'/.’/7()7
15.00 BERTEN
13.00 R ?_éu‘._‘ini
oo | - | e
| 11.00 27.(]&; 7{)..‘-.;

LAroncadordocs\Gus_ro.dos

G Misolid

Allow

VGG

2620

of
+

23.04

25.23

2750

65,90

20.60

206.80

21.00

27.40

20.90

.90

Limiting Condition

I>amaged Stability

(:M>0.3m (Transition)

(iM>0.3m (Transition)

GM>0.3m (Transition)

Darnaged Stabiity

(;M>0.3m (Transition)

(GM>0.3m (Transition)

(iM>0.3m (Transition)

(ivi>0.3m (Transition)

GM>0.3m (Transition)

ivi>0.3m (Transition)
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7 CONCLUSIONS

The analysis demonctrates that with the addition:] stuctures added to the profile of the unit
and with the necessary subdivision of tanks, the unit will have adequate stability for
operations at the Roncador Field. _

The allowable VCG curves derived in this analvsis are only suitable for operations at the
Roncador Field in the range 11.0m (o 22.0m. Within this range the drafts not analysed in

this report are assumed only to occur during transition baliast conditions.
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/65 40.25]  -23.31 4.41
/650 4025 23.31 4.41
137 40.58]  -31.35 4.38
37 _4053]  81.35 4.38
0f  72.39]  -24.38] 0.26
0] 7239  24.38]  0.26
0| 72.34]  -80.45 0.26
0| 7234 3045 0.26,
o] 25 26.7 27
0] 2815] 2423 27
0| 28.15] -24.23 27
0 25 -26.7 27
0 B4.85|  -22.94|  21.41
ol 84.85 22.94]  21.41
0.4 40.38 0.00 4.40

' IJ”\I“fl .'“;\‘!r' " 1‘1“ ”!l Hn I":l..j
s S ! : i

=I'(i| ijJ"‘
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P36Roncador Field Development Stability Analysis

/. s"«&i»l >
Load Summary Taole 9 Ao N¢
{,l'_.'\-“. Lalores (i.\ ',:f X“/
\‘.‘.'-:\ 1
L . N o
i fompatimtnt '| Md\ Wt _;__GA: [ WL ight’ l I'E“L na GG |__VcaG ‘\&m\z
Crew & Elfects | | 30 100% 0 4572|000 41.82 )

TT Mec Stores | | 20 ~100%| 20 wdss| 3045]  37.88
T Machine Shop 20]  100%]| 20] 86 ('}7 24.00 37.58
TT Prod whse 60|  100%|  60] 885L|  24.60 37.58
TT Stores " 0| doo%l 20 “éli 3175 37.88
TT Elec. str 5] 100%! 15| 7h.0| 500  37.78
TT BOP cont. B 0| 0% 0| _7ieo| 770 37.68
TT CellarDeck  [A| 20|  100%| 20{ 1 400 0.00 37.58
TT Cellar Deck  |F 20| 100%! 20| 4870 0.00]___37.58
11T Pump Store (A 10| 100%| 10| 6470  9.i0] _ 37.88
TT Pump Store_[F 10| 100% ~i0|  47£0] 9.40[  37.88
1T Sack and Drum 0 0%| 0| 4eg7[ 1037 37.58
2 Dk Drill Whse 35 100%| 3850 @570 15800 4112
2 Dk Prod Whse 35| 30%|  105] 8544  19.00 41.12
Dk Open Store 0 0%  of 70.10)  0.00 41.02
Dry/chilllFreezer | 40| - 100%| 40|  8s.c8] 1302 40.69
2 Dk Weld Shop 10 100%|  10[  B5.09] - jf_uo 40.62
MD Drilling Store 0] 0% 0 5138 1500 43.67
MD Paint Locker 5 100%| 5] @49  7.20]  43.87
MD Deck Locker ~10]  100%, 10| 48.59] 7.20 43.47
B ] 360] | 33551 69.85] 3,27 39.23

oads_c.xls - Crew &Siores [-1.-3010.38-1320-960-NBD-908




omp'uhur_nl

Well Conlrel Panel / Hyd Unil_
Urtnnp/f,ompr Pkg Iraln el (OI)
Comp Process Pkg Train 'C' (02)

Turbine / Compr Pkg Train 'B' (03) )
(nnml rocess kg Train 'B' (04)
Turbine / Compr Pkg Train 'A’ (05)

,OI_L] 1ocess Pkg ”a'ﬁ,’:\i(o“)
Gas Comp. Starler Skid (26}

{frirlif:. sparalion - Train A (07)
Qils *parchf:T_l rain B (08)

Oil Separalion - Healing  (09)

(‘rudP Oll [‘vp’n( Pumps  (10)

Crude Ol Exp Pump Header Skid (10A)
Crude Oil Boosler Pumps (11) '
Glycol Heqenuuhon Package (1?
TEG Contaclor Towers (13)
_LGI Sump Tank

Salety Gas KO Drum Package (i4)
Healing Medium Package (i5)

1@
V.
TN

Cooling & Healing Med Exp Vessels (15A)
Booster Compressor Package (10)

U(}

Fuel Gas Trealmenl Package (17)

Boosler Comp Process Pkg (18)
E xpoll Compressor Seal Consule
Production/Tesl Manifold (19)
Flowline Launchers Package (IJ.-"} o
Flowline Receiver Package (198) B
'I iler Injection Manifold Package () I)

Ga ol Pig Launchers Pd(,kd(!i

E uel Gas E Exporl Pig Launchers Pa

i Uo

Exporl Pig Launcher Packaqp ge (29)

Cooling Medium Package (20) -
Sea Waler Chemical Injection (23)
Chemical Injtn l‘.—u kage (Waler Inj)

|ua-

uQ-

1 10
UQ-
uQ-

uo-

{22300
122306
307

120412-02
122311

120302

123201
i2
o
51

')17

12 fl|{'? i

Ol Chemical fnje tion (Skid 1)

Oil Chemical Injection (Skid 2

m‘rmul Injection Package (F’ro )

Gas/C ond. Chemical Injection PG\C{\"LIL
LP K(l Deurn Pac ckage (27)

LP KO Drum Pumps Skid (27A)

D e ains Treatment P.ch,dqe B
Seawaler Supply Pumps contenls

5 f\‘i'?:ril-’mpa Oil Circ Unfl:ﬁ; B
LPG Skid -
L ‘luge ‘Jal\'e Skic ._Efgmh Top) -
Deluge Vd[r\/t Skid (Main Deck)

on Pumps Antifouling Package

Lesignaled slruclural sleel
Piping & Valves

uo-
B 54
_'”f_” :

s41205
27 2A 3

Mulli-Purpose Courl

Produ llon ( fnqc;on

Risers (L unle—n[l‘)

Urnbilical Risers (ufnlorJ

Total New Process Cc

fotal Hew Process Contenl (Faclored 53.)

(,umpa’rlmeni' o

} faler In; an;: Pack ;aqp (P urt)

Waler Ifaf?ijutw'»F ackage (Pe Eﬁ:il -
‘”4&[ 1 nj. iﬂ_]ﬂ[_[_a_c wage (Slarb)
Waler Inj. Pump Package (Starb)

VWaler Inj. Beoster Pump Skid (Porl)

Im Boosler -F’Ulnp Skid (Start)

(Je acialor Tower (Porl)

EXISTING EQUIPMENT (Below Tank Top EL +36.576) |

Deaerator Tower (S >lms) o B
r'i,)l[ 9 lnr ‘. Waler III]h tlmn S‘ km'n

T EQUIPT (Below Tank Top) TOTAL !

Loads c.xis New Process Loads

(‘!HTJ

NTVETCHT

254 |
S SR

__xil‘l

254
80|
o ; |
464,

167 9

Lo
u‘ R

—

ED\)
ml),

100
1009
i 0%y

]l){l/
1005
inu“
100
it)’?
100%
i“”:‘f

100 /

\('c‘y

— I(_‘l“]/

100%
O0%
f]ﬁf
0%

0%
('(}"/1

. N

/iﬂ\/ "'L” a 3‘.’;".
Weight LCG [ T1¢G _VCG |
200 65.9 | Al .|l 955 |7}
254 89.7 | \@45 \ |\ a9.2 /|
8.0 79.3 N R T A
054 89.7 887 =928
6.0 79.3 16.9 {1148,
25.4 89.7 55 493
2.0 79.3 2.1 48.9
0.3 101.0 16.8 44.3
468.3 92.3 -28.5 47.3
“467.9 92.3 -18.5 473
8.8 77.3 -20.0 47.5
0.8 96.9 52 37.4
56 94.0 55 38.7
2.6 96.8 4.8 38.1
REY 57.1 16.9 45.4
8.4 57.4 12.9 48,4
40 55.2 21.5 37.1
4.5 62.9 30.5 46.0
58 31.8 23.9 46.6
261 48.0 0.2 63.8
32 64.6 16.1 44.4
9.4 97.9 23.1 38.6
6.4 56.9 227 46.1
2.0 72.4 21.9 437 |,
6.1 56.4 1.4 43.8
0.8 60.9 5.3 52.9
04 512 75 438
: 56.4 0.0 37.4
458 -1.1 52.8
63.4 7.5 52.6
96.0 239 38.6
26.8 17.0 482
54.5 18.7 37.4
61.6 17.8 38.3
50.7 17.6 375
61.8 13.0 37.7
55.6 13.4 383
£8.5 13.1 45.0
63.8 -16.4 442
66.0 125 43.9
97.7 14.7 39.1
56.4 5.3 20.0
56.4 -1.3 ara
60.5 9.5 52.4
56.6 241 37.6
438 16.8 44.3
33.0 15.2 44.4
76.2 6.4 46.5
60.8 7.9 47.9
27.8 1.3 435
64.7 -16.7 19.8
64.8 -13.0 30.3
52.2 1.9 33.7
70.7 11.4 327
5&5 1.1 45.6
ao s <111 45.6
LCG TCG VCG
40.09 -31.13 4.02
40.09 23.73 4.02
40.09 23.73 4.02
40.09 31.13 4.02
75.46 -23.30 2.30
3,45 75.46 23.30 2.30
37.9¢ 85.08 2373 27.60
7.8 85.08 23.73 27.60
oA 4 7772 0.00 15.50
12.2 82.27 0.00 23.45

11/03/99 11:02




FsbHoncador leld vevelopment Stability Analysis

Load Summary Table

Deck Loads

BN L N AT
Miscellaneous Deck Load 300 100%| 3

Helicopter 24 0%

300[ 66300
| o 201 -3 48.9
[ 300[ " Tiedul TR 44

sommce e PR ey e

LCG | TCG

Loads_c.x!ls - Deck Loads [~.-3010.38-1320-960-NBD-908
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A ¥ S SRS Siawiity Analysis

Load Sun mary Table

Mooring Tension

e, S

_ ”r‘rllwl L 0(:d= s from Mut-nnq Lines (Extracted fion 1V ME ( Al l'-lJ B ) F" ?"W“
| |
T “Vetlical J I
Line 1D Iulsmn ‘m;lt‘ Tension | LCG TC [UCe [ L*mmt T*mmt Vemmt
51| 14000 | 50293 | m 71 [ 24.634 | 34 oo | 2751.76]  3891.61] 2042.88
82 | 140.00 | ) | 28.194 | 1uzes | 3160.61]  8905.42]  2050.13
83 | 140.00 | 31.754 1ueos | 356573 3912.04] 2053.60
84 | 140.00 | 2 | 8531 Ciuess | 3970.18] 8916.61] 2056.00
S5 | 140.00 11234 | 810 _tuzas | 9101.70] 3913.57| 2054.40
86| 140.00 11255 | ?m.s.:\ 15268 | 952008 3921.17| 2058.40
87 | 140.00 11260 | 1 18 | 9924.62| 3922,69| 2059.19
88 | 140.00 | 11247 | o 18. 10313.47| 3918.13 2056.80
_P1 | 14000 | « _107.04 | 24.69 18 2636.87| -3729.12| 1957.58
P2 140.00 | 4952 | 106.49 N 3002.34| -3709.85| 1947.46
P3 140.00 | 49.26 | 106.08 | 3 _ | i6.28 3368.31| -3695.44] 1939.90| .
P4 | 140.00 | 48.88 | 10547 | 35314 | Cdvzan | 8724.450 -3674.25]  1928.78
P5 | 14000 | 4535 | 9960 | 8i. nq _dezns | B069.61] -3469.79]  1821.45 .
_P6_ | 14000 | 4582 | 100.40 | B4 dvene | 8492.16] -3497.79] 1836.14 .
_P7 | 140,00 | 4631 | 10123 | 88.i42 | 34636 | 1v2u3 | 8922.82] -3526.73] 1851.34 !
P8 | 140.00 | 4700 | 10239 | 91.702 -adecs | 10268 | 9389.82| -3567.05] 1872.50
! B
| Total | [ I A72747 | 57sh [ 31:.:1.; | 1879 9991399 2431.24 | 31586.55

T |
: murmm; ,gw;a ” i ”,,,n,,.,h “

_L_..‘

ads_c.xls - Mooring Tensions HL-3010.38-1320~960—NB[;)-908



P36Roncador Field Development

L.oad Summary Table

Chain on Boar

Slability Analysis

AT —

[Mooring Chain Onboard (Operational) | [ . | B
Lol | ! |
. P T | S T S = "
Locker Weight ko/m {Lengthi (m) \Weight (1) LCG | TCG VGG Lmmt Tmmt
Port Afi - - L ]
1aP 1805 | 300 [ 8752 | -30. 4.60 | 4976.168 | -1734.15 | 261.5445
ibp 180.5 | 300 | 8165 | -30. 4.60 | 4642415 | -1734.15 | 261.5445
5P 1805 | 300 | | Be.c7 | ai0% | 16.19 | 4916.468] -1769.41 | 920.6366
9P i80.5 | 300 81.05 | -33.48 1372 | 5176.705 | -1903.65 | 779.8575
Port Fwd - N - o -
2apP 180.5 | 300 | 5686 | 381.1 3050 | 460 [1769.974 | -1734.15 | 261.5445
2bP 180.5 300 | 56.86 | 25.26 3050 | 4.60 1436.22 | -1734.15 | 261.5445
6P 180.5 300 | 5686 | 2631 | 31z | 16.19 | 1495.921 | -1769.41 | 920.6366
iop 1805 | 300 | 5686 | 21.73 334de | 1872 | 1235.684 | -1903.65 | 779.8575
S | N, S— :
Sthd Af - .
4as_ 1805 | 300 | | 4.60 | 4642.415| 1734.154 | 261.5445
4bS 1805 | 300 | 5 460 | 4976.168 | 1734.154 | 261.5445
CE i80.5 | advo | 16,19 | 4916.468 | 1769.405 | 920.6366
125 1805 | 300 | 1372 [5176.705 | 1903.646 | 779.8575
Stbd Fwd - I T
3as 180.5 | 300 6 | 460 | 1436.22 | 1734.154 | 261.5445
3bS 180.5 300 | 6 |  4.60 ] 1769.974 | 1734.154 | 261.6445
75 180.5 300 | 5686 | 16,19 | 1495.921 | 1769.405 | 920.6366
15 180.5 300 56.66 | 13.72 | 1235.684 | 1903.646 | 779.8575
[Total | oo 976 |51299.11| 0.00 | 8894.33
i
b A
4 ;"H‘ Vo

Loads _e.xds - Chain on Board

RL-3010.38-1320-960-NBD-908




P36 - Honcador Fleld Development Sumimary Dlaplity venucauon 1or SWHs

WS TI52177

Proj P36-Roncador

Client  Petromec

Date  Dec-98

By AT

Chkd

Subj  Riser Hang-off Loads - Stability Summary - § load Conditions

Fef Ref Drg: DE-3010,38-6000-942-NBD-100 Rev F

“TotalRiser | LCG | TCG VCG
Weight i
(Tonnes) (metres) | (melres) | (metres)
[ R e s
2xSCR & Port Risers installed 737 58.99 F 27.04 6.23
]
?xSCH & Port and Ah risers 2637 83.07 7 47 29 80
lnehlled
2xSCR & Port, All fmd Starboar d 4451 208 | 848 16.06
Risers Installed ;
-
2xSCR & All Risers Installed 5052 66.59 2.76 15.15

IR R

4xSCR & Port Risers installed . 844 57.95 6.03

4%SCH & :;Z{;ﬁ:ﬁ Aftifigers 0738 8132 ' 1049 | 2210

4XSCR & Port, Aft and Starboard | o .5 b s 1678
Risers Installed 550 ' l : ;

4xSCRH & All Risers Installed 5158 G6.26 I 0.95 14.93

O S

L 00 A AECAMENTD BRI

I\roncadoricales\slabilirev_c\Rizer [xls RL-3010.38-1320-960-NED-908
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PETROBRAS

_ Vl.‘uiti: ) _ B l(‘f\.‘(_? UN Fﬁ'j‘ : IJ [j i

Title METOCEAN DATA

3.4.2 - Characteristics Monthly Values (°C

~ MONTH | 1 MINIMUM | MEAN

JAN | 290 N

- FEBj ' - /’f' () - ’f,“)u

| MAR | u,o " w7

_APR | 200 | 24 33,0

MAY [ 17,0 25,1 31,0

- JUN | 180 Y A 211

1) P ) B “wa - 30.0

| AUG 14,0 B 29,0

- SEP 190 32 31,0
OCT 16,0 4.0

SOURCE: SIMO
Collected datz in Carpos Basin in the period fiom 06/87 to 05/91.

3.5 -Wind

The wand values are referred to 10 rueters abové mean ces level and ten minutes duration. -
Transformations to difierent heights and durations may be vsed zs indicates in DNV rules or
in the Shore Protection Manual.

\ I~ NN = lo ‘ Og
3.5.1 - Wind Speed by Return Period (m/s) l Loy 06 -

YN OOA

] . l, S '<I*:1[JRN {:} [(if (\'EARS)
DIRECTION , 1 10 [ R = 7T
| | ; ' .
| -1
|
|
|

2087 | 27,20 | 2910 | 3022 | 3162 | 33,5
1988 | 2500 [ 2661 | 2752 | 2867 | 3023
14,02 | 1803 | 1925 992 | 2082 | 22,03

'SE | 1500 | 199 21 'rr 1 "'-u 26 2335 24,83

S | 1615 | 2168 | 2335 "%w 32 25,54 27,20
-__YV - ) l,ji— -.;)..97,7"‘» i .ul nl il 13 04 34,81 37'22
W 1556 | 22,00 | 2402 | 9516 26,60 28,53
NW | 141 1691 | t, s | 9 51 2072 | 2236 :
S Wi grarial g
;‘i- rm Il' | r'l[,| ‘I] iy W 1‘!'1\\":5_I.|--l'1':“i”:I.”'-: !
KGRV e ‘\i‘} ?{“ QAT UM

DIViZAOTE

e



WS - 11512946

Proj P36 Roncador

Client Petromec

Date 27-Aug-97

By SCE

Chkd

Title Intact WOTM Calculation

Heel Axis 0 dejrees

Wind Direction 90 dejrees

Drafi 22 m

Forces due to a Tm/s wind Wind Lever (m)
Verlical 0.22 tonnes 39.19
Horizontal 0.40 lonnes 33.65 B

Moment due to a Tm/s wind
Verlical 8.79 tm
Horizontal 13.36 im

Moment due fo a 41.2m/s wind
Nertical 14918.26 i
Horizontal 2267024 1m

Horizontal and verlical moments combined using the following cquatior;

= )
Momenty = Momenlyen Cos 0 -+ Momenly -, SinCoshH

Heel Angle (0) | Moment
degrees radians |
0 0.000 14918.26
2.5 0.044 15877.79
5 0.087 16773.26
7.5 0.131 17597.84
10 0.175 18245.26
12.5 0.218 19009.82
15 0.262 19586.48
17.5 0.305 20070.85 |
20 0.349 20458.23 -
22.5 0.393 20748.67
25 0.436 20936.97
27.5 0.480 2102270
- 30 0.524 2100519
3256 0.567 20834 .60
35 0611 20651.82
37.5 0.654 20338.58
40 0.698 | 19917.31

e e e e

e yAdIRNg HH j:u}l‘r':,; l|j|} ,r]mn- A lf |
% st b = *

i

ru»—‘-—u- e, L

LARONCADORICALCS\STARUNC ENSTABLOADINCWO T 3



WS 711512146

Proj P36 Roncador

Client Petromec

Date 27-Aug-97

By SCE

Chkd

Title Intact WOTNM Calculation

Heel Axis 90 degrees

Wind Direction 0 degrees

Draft 22 m

Forces due lo a im/s wind Wind Laver (in)
Verlical 0.21 tonnes 35.94
Horizonlal 0.39 tonnes 33.94

Moment due to a 1m/s wind
Verlical 7.67 im
Horizontal 13.15 im

Moment due to a 41.2m/s wind
Vertical 13015.33 im
Horizontal 22326.21 tm

Horizontal and vertical moments combined using the following equation:

2r . 5
Momentg = Momentyeq Cos 0 + Momenlyge, SinfCosl

B Heel Angle (0) Moment
degrees radians a

3 0 0.000 | 13015.33
2.5 0.044 13963.50

5 0.087 14854.92

TS 0.131 156862.81

10 0.175 16440.88

12.5 0.218 17123.35

15 0.262 17725.02

17.5 0.305 18241.33

20 0.349 | 18668.33

22.5 0.393 | 19002.79

25 0.436 19242.15

27.5 0.480 19384.59

- 30 0.524 19429.03
32.5 0.567 1937513

35 0.611 16223.31

ars 0.654 18974.71
40 0.698 | 18631.22 ]
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WS 71152146

Proj P36 Roncador

Client Petromec !

Date 27-Aug-97

By SCE

Chkd

Title Damaged WOTM Calculation

Heel Axis 0 degrees

Wind Direclion 90 degrees

Draft 22 m

FForces due to a Tm/s wind Wind Lever (im)

Vertical 0.22 lonnes 39.19

Horizontal 0.40 tonnes 33.65 -

Moment due 1o a Tm/s wind

Vertical 8.79 im .
Horizontal 13.36 tm 5

Moment due to a 25.7m/s wind
Verlical 5804.84 tm
Horizontal 8621.20 im

Hortizontal and vertical moments combined using the following equaticn:

Momenty = Momentye Cos 6 + Momeat,es, SinBCost

[____Heel Angle (6) " Moment
:__degfees radians ] =
B 0 0.000 | 5804.84
25 0.044 6176.20
5 0.087 6526.63
18 0.131 6847.49
10 0.175 7138.31
12.5 0.218 7396.90
15 0.262 7621.29
17.5 0.305 7800.76
20 0.349 7960.88
22.5 0.393 8073.50
25 0.436 8146.77
271.5 0.480 8180.13
30 0.524 8173.32
32.5 0.567 8126.40 - ‘
35 0.611 803¢.71 ‘
37.5 0.654 7913.93 ‘
4o | oo | 775001 | e

(R P
"t I e ’!‘;;\--\_5“‘
e I!',I_"’"“' A’?!! ’rl,t],/
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WS 711512146

Proj P36 Roncador

Client Petromec

Date 27-Aug-97

By SCE

Chkd

Title Damaged WOTHM Calculation

Heel Axis 90 degrees

Wind Direction 0 degrees

Draft 22.m

Forces due to a 1m/s wind Wind Lever (in)
Verlical 0.21 tonnes 35.94
Horizontal 0.39 tonnes 33.94 i

Moment due to a Tm/s wind
Verlical 7.67 im
Horizontal 13,15 tm

Mormnent due 1o a 25.7m/s wind
Verlical 5064.39 tin
Horizonlal 8687.34 im

Horizontal and verlical moments combined using the following equation:

2R g cinlr nefd
Momenlg = Momentyeq Cos 0 + Mormentpe. Sink sos6)

| Heel Angle (6) | Moment
~_degrees radians | | -~
0 0.000 5064.39
2.5 0.044 5433.33
5 0.087 5780.19
7.5 0.131 6102.33
10 0.175 6397.30
12.5 0.218 666286
15 0.262 6896.97
17.5 0.305 7097.87
20 0.349 7264.03
p2.5 0.393 7394.17
25 0.436 7487.30
21.5 0.480 7542.73
.30 0.524 7560.02
32.5 0.567 7539.05
35 0.611 7479.97 pooo
37:5 0.654 | 738.24 ! /“a’f’f/ff/ﬁ e
40 0.688 | 7249.59 | <SS g
Ve /KT
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Ws 715/2146
Proj P36 Roncador

Client Petromec
Date 27-Auqg-97
By SCE

- Chkd
Title Intact WOT M Calculation
Heel Axis U degrees
Wind Direclion 90 degrees
Draft 18 m

Wind Lever (i)
28,76
34.99

Forces due to a 1m/s wind
Verlical 0.25 tonnes
Horizontal 0.40 tonnes

Moment due to a Tm/s wind
Vertical 9.73 im
Horizonlal 13.98 im

Moment due to a 41.2m/s wir | (100 Year storm)
Verlical 16516.13 im
Horizontal 23728.46 tm

Horizontal and verijcal moments combined using the folloving equation:

Mommenty = Momentye Cos’0 Momentpei. SINBCHsH

Heel Angie 6) | iviommont™
|__degrees | radians |
0 [ 0000 (95576751

2.5 0.044 17518.74

5 0.087 18450.87

7.5 0.131 19305.42

10 0.175 20075.91

12.5 0.218 20756.45

15 0.262 21341.87

17.5 0.305 21827.72

20 0.349 22210.29

225 0.393 27486.68

25 0.436 2255477

27.5 0.480 22713.30

- 30 0.524 22061.82

32.5 0.567 22500.72

35 0.671 22231.22

37.5 0.654 21655.38

40 | 0698 |21576.05

L:\RONCADOR\CALCS\S'!’AF*!l,\(5 “NSTABLOACING WOTM. YL



Ws - 711512146

Proj P36 Roncador

Client Peitromec

Date 27-Aug-97

By SCE

Chkd

Title Intact WOTM Calculatio
Heel Axis 90 degrees
Wind Direction 0 degrees
Draft [8 m

Forces due {0 a Tm/s wind
Verlical 0.24 fonnes
Horizontal 0.39 tonnes

Moment due o a Tm/s wind

Verlical 8.88 tm
Horizontal 13.65 tm

Moment due 1o 4 4 1.2m/s vind (100 Year
Verlical 15067.20 tm
Horizontal 2322479 1m

Horizontal and verlical moments combined ysj

I

Wind Lever (n )]

3772

3531

stor)

rig the following equation:

Momenty = Moment,eq Cos“0 Momenty, ;. Sin(1Cos0

Heel Ang—lé_@;_ﬂk:[ Morment

degrees radians |

0.000 | 1506720
0.044 16050.62
0.087 16969,27
0.131 17816.00
0.175 18584 54
0.218 19268.97
0.262 1986408
0.305 20365.36
0.349 J0768.97
0.393 21071.86
0.436 21271.71
0.480 21367.01
0.524 21357.03
0.567 21241.84
0.611 21022.32
0.654 20700.15
0698 | 20277.77
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WS 71152146

Proj P36 Roncador

Client Petromec

Date 27-Aug-97

By SCE

Chkd

Title Damaged WOTM Calculation
Heel Axis 0 degrees

Wind Direclion 90 degrees

Draft 18 m

Wind Lever (m)
38.76
34.99 o

Forces due to a Tm/s wind
Vertical 0.25 tonnes
Horizontal 0.40 tonnes

Moment due to a im/s wind

Vertical 9.73 tm

Horizontal 13.98 1m

Moment due 1o a 25.7m/s wind (100 Year storm)
Vertical 6426.58 lm

Horizontal 9232.97 tm

Horizontal and verlical moments combined using the following equation:

- e PV
Momentg = Momentyeq COs 0 + Momenlygi: SinbCost

| Heel Angle (6) | toment
 degrees radians ) -
0 0.000 | G426.58
2.5 0.044 6816.71
5 0.087 7179.41
7.5 0.131 7511.93
10 0.175 7811.73
12.5 0.218 8075.53
15 0.262 8304.33
17.5 0.305 8493,37
20 0.349 | 8642.23
22.5 0.393 8749.78
25 0.436 8815.19
21.5 0.480 8837.96
© 30 0.524 8817.93
32.5 0.567 8755.24
35 0.611 8650.38 |
37.5 0.654 3504.13 |
40 | 0638 8317.62 |
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WS . TH15/2446

Proj P36 Roncador

Client Petromec

Date 27-Aug-97

By SCE

Chkd

Title Damaged WOTW Calculation
Heel Axis 90 degrees

Wind Direction 0 degrees

Drafl 18 m

Forces due to a 1m/s wind Wind Lever (im)
Verlical 0.24 tonnes 37.72
Horizontal 0.32 lonnes 35.31

Moment due to a 1m/s v‘ind
Vertical 8.65 tm
Horizontal 13.68 tm

Mornent due to a 25.7m/s wind (100 Year slonn)
Veitical 5862.79 i
Horizontal 9036,99 tin

Horizontal and verlical moments combined using the following equation:

Momenlg = Momentyey Cos’ G Maomenlyye SinlCosi

Heel Angle (0) Moment
degrees radiarn__s_m | -

0 0.000 5852.79
2.5 0.044 6245.45
5 0.087 5602.88
7.5 0.131 69:2.38
10 01756 1231.42
12.5 0.218 T497.74
15 0.262 7779.30
17.5 0.305 7924.35
20 0.349 8081.40
22.5 0.393 8199.26
25 0.436 6271.02
27.5 0.480 8314.11
30 0.5724 8310.22
32.5 0.567 65265.40
35 0.611 8179.98
37.6 0.654 b‘US'i 62
40 | 0698 890.27

a-.;—‘ i e
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WS 711512146 i

Pr.Oj P36 Roncador "'Jf{;:-.\

Client - Petromec Afo &N

Date 27-Aug-97 A

By SCE LA

Chkd A jg"':‘
Nyt

Title Intact WOTM Calculation T

Heel Axis 0 degrees

Wind Direclion 90 degiees

Draft i1 m

Forces due to a 1m/s wind Wind Lever (im)

Verlical 0,359 tonnes 33.88

Horizontal 0.422 tonnes 42,258

Moment due to a 1m/s wind S

Vedical 12.18 tm
Horizontal 17.82 im

Momenl due to a 35m/s wind
Verlical 14917.50 1m
Horizontal 21834.30 im

Horizontal and verlical moments combined using the following equation:

Momentg = Mormentyen Cos’0 + Momentyei SinCCosO

Heel Angle (0) | Moment .
__ degrees radians ___ -
0 0.000 | 14917.50
2.5 0.044 15840.61 ~
5 0.087 16649.93
7.5 0.131 17468.92
10 0.175 18201.57
12.5 0.218 | 18832.46
15 0.262 19376.79
17.5 0.305 19830.42
20 0.349 | 20189.89
22.5 0.393 | 20452.47
25 0.436 | 20616.16
275 0.480 20679.72
30 0.524 20642.65
32.5 0.567 20505.25
35 0.611 20268.56 it
37.5 0.654 19924.37 ‘ Frnm o o
40 0.698 | 19505.24 sl 43
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WS 711512146

Proj P36 Roncadog

Client Petromec

Date 27-Aug-97

By SCE

Chkd

Title Intact WOTHK Calculation

Heel Axis 90 degree:

Wind Direction - 0 degrees

Draft i1 m

Forces due {o a 1r/s wind Wind Lever (im)
Verlical 0.315 tonnes 33.54
Horizontal 0.410 lonnes 41.33
Moment due to a 1m/s wind x
Verlical 10.55 i )
Horizontal 16.93 {m

Momenl due {o a 35m/s wind
Vertical i2929.47 tin
Horizontal 20745.27 tn

Horizontal and vertical moments combined using the following equation:

Moinenty = Mormenty.. Cos20 + homent o SinBCosh

HeelAngle 6) | Moment | '
degrees radians

0 0.000 | 1292947

2.5 0.044 12808.91| .-
5 0.087 14632 45

7.5 0.131 15393.84

10 0175 165087.25
i2.5 0.218 16707.46

i5 0.262 17249.70
17.5 0.305 17709.8¢
20 0 349 18084 .44
225 0 393 18570.59
25 0.436 | 18566.12 |
27.5 0.480 18669.56 |
30 0.524 18680.11
32.5 0.567 18587.69
35 0.611 18422.94
37.5 0.654 181567.18
40 0.698 [ 1780242

LARONCADOR\CALCS\STABINC ENSTABU OADI I WYOTM XL S




WS 711512146

Proj P36 Roncador

Client * Petromec

Date 27-Aug-97

By SCE

Chkd

Title Damaged WOTv Calculation
Heel Axis 0 degrees

Wind Direclion 90 degrees

Drafl 11 m

Forces due to a Tm/s wind Wind Lever (m)
Vertical 0.3592 tonnes 33.876
Horizontal 0.422 {onnes 42.258

Moment due to a Tm/s wind
Verical 12.18 tm
Horizontal 17.82 tm

iviomentl due to a 25.7m/s wind
Verlical 8043.15 im

Horizontal 11772.52 tm

Horizontal and verlical moments combined using the following equalion:

~ e 20) e S
Momenty = Momentyes Cos 8 <+ Momentpeiz $inbCost

~ Heel Angle (6) | Moment !
| degrees radians -
0 0.000 | 8043.15
25 0.044 8540.87 .
5 0.087 9004.19
7.5 0.131 9429.60
10 0.175 96513.84
12.5 0.218 10154.00
15 0.262 10447.49
7.5 0:305 10692.08
20 0.349 10885.90
22.5 0.393 i1027.47
25 0.436 1111573
27.5 0.480 11150.00
30 0.524 11140.01
32.5 0,567 11055.93
- 38 0.611 10928.31
37.5 0.654 T0748.13
40 0696 | 10516.75 | .

IR AT sl ———
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WS 711512146

Proj P36 Roncador

Client Petroimec

Date 27-Auy-97

By SCE

Chkd

Title Damaged WO'TH Calcu ation
Heel Axis 90 degrees

Wind Direction 0 degrees

Drafl it m

Forces due to a 1m/s wind wind Lever (m)
Vertical 0.315 tonnes 33.539
Horizontal 0.410 fonnes 41.330

iMoment due to a Tin/s wind
Verlical 10.55 tm
Horizontal 16.93 tm

Momenl due to a 25.7m/s wind

Verlical 64971.25 tm
Horzontal 11185.40 Im

Horizontal and vertical moments combinzd using the ‘ollowing equation:

Ld o, Sl 2 N
Momenty = Momentyeq Cos 0 + Momenty SinBCosH

Heel Angle (_Ef | Moment |
degrees radians |

0 [ 0.000 | 697125

2.5 0.044 144542 -

5 0.087 788946

7.5 0.121 8299 93

10 (DI 8673.86

12.5 0.218 9003.25

15 0.262 9300.62
i17.5 0.305 954872

20 0.349 9750.69
22.5 0.393 | 9904.97 |
25 0.436 | 10010.40 |
27.5 0,480 1006617 |
30 524 10071.86 |
32.5 0.567 | 10027.42 |
35 0611 9G633.20
37.5 0.654 9789.90 | P
40 | o698 | 959863 | LEROI ity o e
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P36 Roncador Stability Analysis

P36 Roncador
Stability Analysis
Downilooding Points

No.  [Type - JLea | TCG | VCGE (abl)
AP stod }
|1 |Chain Pipe o | 8793 | -3673 | ©8.62
2 Chain Pipe | 84538 | 3673 | 3962
3 |Chain Pipe B : 36.73 | 8962
4 |Chain Pipe o | -86.73 | 39.52
5 |Chain Pipe - 36.73 | 39.62
6 Chain Pipe - | 2485 | -86.73 | 39.62
7 |Chain Pipe - ”I 98 | -36.73 | 3962
8 Chain Pipe 9079 | -36.73 | 89.62
9 |Vent 91.04 | -30.68 | 4033 _
10__|Venl | 90.96 | 3145 | 40.38
11 Vent 8672 83229 | 410 58 i
12 |Vent 9034 | 8347 | 4038
13 |Vent | 6730 | 3359 | 4038 |
~i4 |Vent | o097 | 2791 | 4038 |
15 [Vent - €947 | 8348 | 4008
16 |Vent - | 8759
17 |Vent | 2144
6 |Ven - o164 | =
19 [Vent - 21.74 |
20 |Vent 2106 |
21 Vent 2246 |
22 |Vent - 2114 | -31.63
23 |Vent 2064 | -32.54
24 |Vent 21 n'f"?'"Iif.I'
25 |Venl — |eest |
26 Vent

27 Caisson Penelralion
28 Caisson Penetration
29 Caisson Penetralion

30 Caisson Penetration ‘ -

31 Gaisson Penetration .

32 Caisson Penetration 343/

33 |Caisson Penetration | 6659 34,07
84 |Caisson Penetration | 6554 | 6 8437

85  [Caisson Penetration 6269 | ¢ B4y

86 Caisson Penetration 6149 | 1020 | 3457
87 |Caisson Penelration _6_5!).‘i-j. 1 10.80 | 8487

38  |Caisson Penetralion 5789 | 10.80 | 8467

89  |Caisson Penetration ___Sj_ 89 | 10.80 | 8407
40 |Caisson Penelration ~ 5219 | 1080 | .)4 47

41 |Caisson Penelration 5114 | 1005 | 8d.57 |

,.ulf'

!..‘.L.".Uh il

df_point.xls Sheeti JL0010.38-1320-960-NBD-908 Rev C
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P36 - Roncador Field Development STABILITY ANALYSIS
Contract No:7/15/2151 RN

LOADING CONDITIONS FOR WORET ISER INSTALLATION

SEQUENCES

o e —————— - e ——— ‘
= ,__,A._ ]L '.- [.j_--f...']:":“||I '.\. - [ [J f”.;/" II! ':7 / !
1\\7 | ——— — _'__'..

LAroncadotdocs\908 _rc.doc

| "'RL-3010.33-'1-320-‘[960-NBD-908
\ Rev C
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P36 - Boncador Field Developrment

ws 512177

Proj P36-Roncador
Client Petromec
Date Dec-98

By AT

Chkd MSE

Subj

Ref

SCR Top Angle 20°

sumimat

Ref Drg: DE-3010.38-6000-942-NBD-100 Rev I

Riser_f.xls

Total Riser
Weight
| (Tonnes)
2xSCR & Port Risers installed /37
2xSCH & Port and Aft risers 5599
installed D
2xSCR & Port, Aft and Starboard TS
. AAL2
Risers Installed
2xSCR & All Risers Installed 5052

Sunmary

v

TLCG

| _(meties) |

56.77

82.45

7192

66.26

Riser Hang-off Loads - Stability Summary -4 load Conditions

Stability Verification for SCRs

TCG VCG

(inetres) | (metres)
26.97 6.23
.47 22.80
3.19 16.06
err 15.16




Petrobras 36 - Roncador Field Develo

Operatons Manual - Volume 7
Loading Condition:

Prepared

Checked

Sea Water Max Vol. | Density
Ballast Tanks m?  Vm’
SW Ballast 1P 886.7 1,025
SW Ballast 15 886.7 1.025
SW Ballast 2P 877.6 1.025
SW Ballast 25 877.6 1.025
SW Ballast 3P 728.7 1.025
SW Ballast 35 728.7 1.025
SW Ballast 4P 798.3 1.025
SW Ballast 45 798.3 1.025
SW Ballast 5P 256.6 1.025
SW Ballast 55 256.6 1.025
SW Ballast 6P 523.9 1.025
SW Ballast 65 523.9 1.025
SW Ballast 7P 555.2 1.025
SW Ballast 7S 556.2 1.025
SW Ballast 11P 644.7 1.025
SW Ballast 11S 644.7 1.025
SW Ballast 13P 644.7 1.0256
SW Ballast 135 644.7 1.025
SW Ballast 16P 249.7 1.025
SW Ballast 165 249.7 1.025
SW Ballast 17P 523.9 1.025
SW Ballast 175 523.9 1.025
SW Ballast 18P 555.2 1.025
SW Ballast 18S 555.2 1.025
SW Ballast 19P 728.8 1.025
SW Ballast 19S 728.8 1.025
SW Ballast 20P 768.2 1.025
SW Ballast 208 768.2 1.025
SW Ballast 21P 963.7 1.025
SW Ballast 218 963.7 1.025
SW Ballast 22P 1067.3 1.025
SW Ballast 228 1067.3 1.025
SW Ballast 23P 665.6 1.025
SW Ballast 23S 665.6 1.025
SW Ballast 24P 980.8 1.025
SW Ballast 248 980.8 1.025
SW Ballast 25P 665.6 1.025
SW Ballast 255 665.6 1.025
SW Ballast 26P 980.8 1.025
SW Ballast 26S 980.8 1.025
SW Ballast Tolal N
g

S N e

N

15 'g!ﬁi_j‘;iiﬂﬂ 1

Mgty
il et N |

NOBLE
OENTON

7 TCG VCG FSCy FSC,
A from CL m m m
9 03 | 297 | 0.000 0.000
99 0.0 4.4 0.000 0.000
98 g2 26.4 0.000 0.000
99 0.0 5.1 0.000 0.000
1% .35 39.0 0.000 0.000
19 6.1 40.6 0.000 0.000
99" 0.1 27.7 0.000 |. 0.001
99" 3 42.1 0.000 0.000
9 43 37.7 0.000 0.000
702 41.0 0.000 0.000
% 85 43.9 0.000 0.000
47" 52 43.0 0.000 0.000
89 417 43.7 0.004 0.013
19 15 8.3 | . -
99 0.0 9.8 | -
99 o8 151 | - -
99 p.o 0.0 0,000 0.000
99¢ 0.0 0.0 . @
17 0.80 5.42 0.007 0.055
19 .
315002 | 2241 | 0.012 0.069
1% )
99%tical Stability
99¢
1Yrrected VCG = 22.12m  22.18m
1717 1 KML = 26.80m  27.20m
AUMT/GML= 468 m___ 5.02m
9o¢ A
1ability Margin
1%
1%owable VCG= 23.04m
1%bility Margin = _ 0.86 m
i ,%'_ R B e S e - —
19 Highting Arm & Overturming Arm Curve
% 12+——
i % 10 - A
19
-I-y(é 8 -——A—fJ — /
l%l [ 1 S— . (A9 N
T ¥
P L7
S I e
T -l Y P
0 102 20 302 40°

_MA-3010.38-1320-915-NBD-909




setrobras 36

yperatons Manual - Yolume 7

aading Condition:

Maximum Operaling Condiiion 2 Off 50

- Roncador Field Development

i ST Wb % [ Oensity | Welant |
il vanks T ep 100% 1000 | 2762
'l . Tanks as 100% 1.000 27162
irill Waler Tanks ap 100% 1.000 248.5
yiitl Walter Tenks 95 100% 1.000 248.5
it Waler Tanks i4p 0% 1.000 0.0
it Water Tanks 148 0% 1.000 0.0
it Waler Tanks 15P 0% 1.000 0.0
it Waler Tanks 155 0% 1.0C0 I 0.0
il Water Tenks (Process PV | 0 | |"jo4a3
; % Vel |
ot VWater 1k P 100% 193.8
of Waler Tk ] 100% 193.8
ol Waler Day TK 0 007 152
otitle Water 0 | 4027 |
weloil ] D % | Density | Welqht
OTank - iop 100% | 0960 | 5863
O Tank 108 100% 0.950 586.3
O Tank izp 1007% 0850 589.5
O Tank 128 100% 0,960 §69.5
O Overllow P 100% 0,950 16.4
O Oveddiow S 100% 0.960 5.4
“Veelgit
3.6
0.870 3.6
? 0.870 055
O Day Tk N2P 100% 0.870 110.6
O Day Tk N3s 100% 0.870 135
) N4S 1C0% 0870 735
0 100% 0.870 12
. B 0o 8812 |
- 1 D y | Welght |
: g5 Tank Porl HiP 00 |
zlne Storags Tank Stbd NiS 00
aste Ol Hip 96 |
iste O NiS 50% | 96
(G <s0rs LO Storage T65101 100% | 0800 i 0.8
g g ‘.fu «<h LO Slorage T65105 100% 0.500 0.3
ing YWinch LO Storage 165105 100% 0.500 0.3
aing Winch LO Storage Te5107 100% 0.600 0.3
orirg Winch LO Storaga Te5108 100% 0.900 0.3
n. Gan LO Storaga 165109 100% 0.500 0.5
| Feam LO Storage T65110 100% 0.900 0.8
LAeom LO Sterage 165111 100% 0.500 0.6
rna Luba Oil Consute "G Q122208 160% 0.500 15.0
b Luba Ol Consula ' UQ-122306 100% 0.900 15.0
b Luba Oil Consula A" UQ-122304 100% 0.900 15.0
cellane Tanks [s] A
*di X o P | s0%
iy, ank s 50%
| “raln Tank P 50%
Ly eraln Tank S 50% .
Aeralon Towear (Port) C-51001 100% 1 37.9
erzlor Tower (Starb) C-52001 100% 1.000 57.9
iliary Genzralor DO GE-514C01 100% 0.870 1.0
Coumn Separator Tank Nip 100% 1.090 3.6
Colurnn Separator Tank Nis 100% 1.000 13,8
NEous Tanks o 3
sleuctural Taoks 0 %
TOS0OTA 1 0%
Felmn petk TOS018 0%
ok ptk TOSCOTA 0%
Febmn pk 1050018 G
fLel Rufucl ASB001 106%
luel Dicp AS8002 100%
trator DO Day Tank T59305 160%
1 Dosing Tank 155101 1007%
Cooling BxansionTank 155102 100%
iter Separators V-66201/V-66202]  100%
4 Burrp Tank TQ-12330¢ G0%
« Tep Suap Tank V-533505 50%

‘I \JL L 7[1;_

0

)
Al (Winch 2) fal
L"‘-nnﬂ] il
(s finch 3) sP
0% it (Winch 1) 9
1239 ot Fuwd (Winch 5) zaP
- ‘f orl Fwd (Winch 7) zbp
3% ot Fwd (Winch 6) 6P
FE5% ot Fwed (Wineh 8) fop
——thd AR (Winch 13) 4at
4038 g Alt {Winch 15) 4bS
od Aft (Winch 14) as
: i AL (Wi 16) 126
LCG o Fynd (Wnch 10) a8
8455 g A (Winch 12) abs
BLES o Fad (Wineh 11) 78
73BT i Fwed (Whnch 9) 1%
84.26 SR
| st
reh 10) 52
ach 11) 53
54
55
56
57
58
P
= P2
761 behg P3
158 e 5) i
£2 hehay 5
7EED hena) 6
8201 L.gip) P
7215 hehq) Fa
43.01
AL S iy
7608
S I D
Lo 70
81.85 o2
84.85 o5
oo 104
8072 T-05
TBAT fausy TT-06
7847 fouse o7
346 1-08
2353 IT-02
91.04 fop TT-10
48.60 41
3587 top ugs
3587 | aydown Area Tr-1%
89.67  |d Laydown Area Tr-14
89.64 f:_\!*-*"!.\'il T7-15
89.71
e S0
8503 | 1D o
8508
54 39 T
79.72 HO
73.72 |m LD-0F
L2
LD-03
LD-04
LD-05
LD-(6
LD-0T7
LD-C8
LD-09
1010
(BB B 1
1 R
R R
0
0
0
8]
(8]

OHCADOR\CALCS\STABILAREY_CARISER1YLOADGASE. X1S]Detailed sty

NOBLE
DENTON
TCG VCa
3050 | 460
3050 | 460
3142 | 1619
-3348 | 13.72
-30.50 4.60
-30.50 460
3142 | 1619
3348 | 13.72
30.50 460
30.50 4.60
31.12 16.19
33.48 13.72
30.50 460
30.50 4.60
312 16.19
33.48 13.72
b292 | 10219 | 5639 0.00 9.78
Tension | Welght | LCG TCG vea
110 1117 | 2463 | 3800 | 1629
140 1121 | 2849 | 3800 | 1829
140 1123 | 3175 | 3800 18.29
140 1124 | 3531 3800 | 1829
140 1123 | 8102 | 38.00 18.29
140 1126 | 8458 | 38.00 | 1829
140 1126 | 88.14 | 3800 | 1829
120 1125 | 9170 | 38.00 | 1829
140 1070 | 2463 | -38.00 | 1829
140 1065 | 2819 | -38.00 | 1829
140 106.1 3175 | -3800 | 1829
i40 1055 | 3531 -38.00 | 1829
140 99.6 8102 | -3800 | 1820
140 1004 | 8458 | -3800 | 1829
40 1012 | 88.14 | -98.00 | 1829
140 1024 | 9170 | -38.00 | 1829
o 17272 | 5785 1.54 1829
% Weight | LCG .| TCG VCG
95% 8.0 63.51 9.85 37.88
9% 8.0 4926 9.85 37.88
25% 10.6 8840 | -31,10 | 37.88
30% 23 8i.40 | -32.18 | 37.88
20% 19.9 8597 | -2386 | 37.58
60, 30.9 88.61 2445 | 37.58
60% 31.4 80.51 2400 | a7.58
5% 4.1 8290 { 3144 | 3788
5% 3.0 69.19 533 | ares
50% 16.3 7527 -8.16 | 3778
30% 13.1 7527 -1.02 37.78
20% 62 76.37 483 37.68
10% 0.6 61.89 275 37.59
0% 20 are7 | 2262 | 9758
10% 6.1 73.19 2330 | 3158
B 169.3 78.84 4.33 37.69
% Welght | LCG TCG VCG
2076 56 65.69 8.51 4387
35% 9.7 48.89 8.51 4387
66% 27.6 48.89 8.51 438
- 42.9 51.10 8.51 43.87
% Welght | LCG TCG VGG
0% 0.0 21.10 | 3580 | 48.90
40% 30.4 a7.14 1007 | 43.00
0% 300 38.55 -3.52 43.00
40 213 3927 | -1128 | 4300 .
50% 29.6 95.42 0.43 43.00
50% 28.3 95.44 1543 | 43.00
50% 319 9544 | 3080 | 43.00
0% 0.0 73.34 -5.46 43.00
0% 0.0 73.34 9.54 43.00
0% 0.0 73.34 2454 | 4300
0% 0.0 106.05 | -19.00 | 3658
BO% 1272 | 3097 129 43.00
i 298.7 | 52.07 521 43.00
1 Weight | LCG TCG VCG
0.0 0.00 0.00 0.00
0.0 0.00 0.00 0.00
0.0 0.00 0.00 0.00
0.0 0.00 0.00 0.00
0.0 0.00 0.00 0.00
b 00~ 000 0.00 | 000
(I
:' LSl i Wi f [
o




Pelrobras 36 - Roncador Field Devel opment

Operatons Manual - Volume 7
Maximum Operating Condition - 2 Off SCf

Loading Condition:
inks

I . Tank:
(»] dler Tanks
Drill Waler Tanks
Diitl Waler Tanks
Dyill Walor Tanks
Diill Waler Tanks
Drill Waler Tanks
Deill Water Tanks

Ol Walor Tank

Potablo Water
[Pot Water Tk

Fot Waler Tk

Pol Waler Day Tk

Polable Waler

Fuei O
i ank

FO Tark

FO Tank

FO Tank

FO Gverliow
FO Overflow

(83 P
DL v
00 Day Tk
0O Day Tk
DOSetl
0O Serwvice

Drains Storage Tank Pod

Drains Storags Tank Sibd

Wasle Ol

YWasle Ol

Alr Carnpressors LO Storaga
Mooring Winch LO Storags
Mooring Winch LO Storaga

;Mo: fing Winch LO Storage
iMooring Winch LO Storage

'Em. Gen, LO Storaga

Wi Reom LO Storage

Wi Rleom LO Storage
Turbine Luba Oil Consuta "G
Tuibne Lube Oil Consuls 'R
Turbine Lube Oif Consula 'A’

b O

S

ank
il ank

V. *Diuin Tank

Yo any Draln Tank

‘eaefalor Tower (Por)

2aeralor Tower (Starb)

uxilary Generator 00

LGoluima Separator Tank

1 Coluria Separator Tank

i
wd clmin p-ik
« clmn p-t
« ¢l p-tk
vd elmn p-tk
A Refual
lifrel Diep
inerator DO Day Tank
! Cham Dosing Tank
! Cooling ExanslonTank
¢ Véater Separators
o0l Sump Tank
% Top Sump Tank

+ Sluctura

ils aue a= follows: Weight -

HEABORIGALCS\STABILIREY_ C\RISER2(LOADCASE X{ SJDetailod sur

—_— 1}

S

melric lonnes, densily - melric

_Density_

1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000

B850

0.870
0.870
0.870
0.870
0.870
0.870

0.500
1.0C0
1.000

0.900

0.900

0.900

0.5C0

0.200

0.900

0.900

0.900

0.900

I Density | Welqht

1.000
1.000
1.000
1.030
1.000
1.030

0.870

1.C00
§.00%

0.870
1.000
1.000
G520
1.080

.00

0.0

| Welgnt | LC
193.8 34,58 5
193.8 84.58
i52 1887 31

v | Welght
586.3
5968 | 5105 13, 1)
569.5 61.72 finch 11)
5895 6172 gty i2)
16.4 78.94 pooy, 13)
15.1 1

| Weight | i
3.6
3.6
105.5
1106
73.5
73.5
itz

_ 682 |

lonnes per cubic e

| _LcaG; -

40255

2 i

2762 4025501 A (Wine?

243.5 -:n.fv.*-,l": '-':: i 3

ead §0.53 ol AR (Wir

248.5 _.-)‘:\; Yotl At (Winch 1)

0.0 fj:*i-)(,, wd (Winch 5)
f._.::‘ o1 d (Winch 7)
230,00 od (Winch 6)

723500t Fued (Winch 8)
__3tbd ARt (Winch 13

firch®)

115)

L ‘:,TQ"L‘_{OI ;“ﬁ_?"‘__l:!..'ri'\\ i 16)

- Inch 8)
CG

34.a5 |
B84.85

H0.72

£0.72

7847 houss
18.17 hause

2
91.04 hop

48.60

3587 hop

3587 Laydown Aea

15.0 8367 1 Laydown Area
is.0 BI.E8 Workshop
15.0 83,71
2TT
—~LTT

8 MD

78.49 i
713 nt Steraga
1713

8503 } LD

8505

79.72

7972 vun

_- aydawn
aydown

aydown

ol Al (Wine 1;2) -

thd Afl (Wirch 15)

i Favd (Winch 10)
ved (Winch 12)
o (Winch 11)
Ninch 9)

R R N T |

T

5439 ydown Areas

; 2526 | 3050 4.60
63.9 31.13 | 3050 4,60
639 26.31 | 3112 16.19
63.9 2173 | 3348 13.72
10219 | 56.39 0.00 9.78
Welght LCG TCG vCca
111.7 | 2463 | a3g.00 1829
112.1 2819 | 38.00 18.29
1123 | 3175 | 38.00 18.29
1124 | 3531 | 3g00 18.29
1123 81.02 | 38.00 1829
1126 | 8458 | 3800 18.29
1126 | 88.14 | 3800 1829
1125 | 9170 | 28.00 1820
107.0 | 2463 | -3800 | 1829
1065 | 2819 | 3800 | 1829
106.1 3175 | -38.00 | 1829
1055 | 3531 | -38.00 | 1829
99.6 8102 | -38.00 | 1829
1004 | 8458 | -38.00 | 1829
1012 | 88.14 | -38.00 | 1829
1024 | 9170 | 3800 | 1829
17272 | 5785 1.54 1829

Welght | _LcG 1CG VCG
T 8o 6351 9.85 3788
8.0 4926 9.85 a7.88
106 8340 | -31.10 | 37es
9.3 8140 | -32.18 | 3788
199 8597 | 2386 | 3758
309 88.61 2415 | 3758
314 80.51 2400 | 3758
44 8290 | 3144 | 3783
3.0 69.19 | -533 a7.88
16.3 7527 | -8.16 37.78
13.1 7527 | .02 37.78
62 75.37 483 " | ares
0.6 61.89 2,75 37.58
20 3767 | 2262 | arss
6.1° 7319 | 2330 | 3758
169.3 | 78.84 433 37.69
Weight | _LCG TCG VCG
5.6 65,89 8.51 43,87
9.7 48.89 8.51 438
27.6 48.89 8.51 43
429 §1.10 851 4387
Welght LCcG TCG \e]
0.0 2110 | -3580 | 4890
30.4 37.14 1007 | 4300
30,0 3855 352 43.00
213 3927 | -i128 | 4300 -
296 95.42 043 43.00
28,3 95.44 1543 | 43.00
31.9 9544 | 3080 | 4300
0.0 73.34 546 43.00
0.0 73.34 9.54 43,00
0.0 7334 | 2454 | 4300
0.0 106.05 | -19.00 | 36.58
1272 | 3037 129 43,00
298.7 | 5207 521 43.00
| Weight | _Lca 1CG VCG
0.0 0.00 0.00 0.00
0.0 0.00 0.00 0.00
0.0 0.00 000 | o000
0.0 0.00 0.00 0.00
0.0 0.00 0.00 0.00
0.0 000 0.00 0.00
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Petrobras 36 - Roncador Field Develo T ACELL
| ol

Operatons Manual - Volume 7 Mgty f OBLE f 4 N

Loading Condition: pmmrmt D ENTOD :

Sea Water Max Vol. | Density | 91cG VCG FSCy FSC Y

Ballast Tanks m tfm? romCL] —m oom

SW Ballast 1P 886.7 | 1.025 | 99-0.3 29.7 0.000 0.000

SW Ballast 1S 886.7 1.025 99 0.0 4.4 0.000 0.000

SW Ballast 2P 877.6 1,025 | 990.2 26.4 0.000 0.000

SW Ballast 25 877.6 1.025 99 0.0 5.1 0.000 0.000

SW Ballast 3P 728.7 1,025 | 63-3.5 39.0 0.000 0.000

SW Ballast 3S 728.7 1.025 | 706.1 40.6 0.000 0.000

SW Ballast 4P 798.3 1.025 | 99-0.1 27.7 0.000 0.001

SW Ballast 45 798.3 1,025 99 6.3 42,1 0.000 0.000

SW Ballast 5P 256.6 1.025 1¢4.3 37.7 0.000 0.000

SW Ballast 5S 256.6 1.025 | 120.2 41.0 0.000 0.000

SW Ballast 6P 523.9 1.025 1¢8.5 43.9 0.000 0.000

SW Ballast 65 523.9 1.026 | 965.2 43.0 0.000 0.000

SW Ballast 7P 555.2 1.025 | 99-11.7 43.7 0.004 0.013

SW Ballast 7S 555.2 1.025 | 33 1.6 183 | - -

SW Ballast 11P 644.7 1.025 99 0.0 9.8 , - -

SW Ballast 118 644.7 1.025 | 99-7.5 228 | - -

SW Ballast 13P 644.7 1.025 | 99 0.0 0.0 ; 0.000 0.000

SW Ballast 13S 644.7 1.025 | 99 0.0 0.0 - -

SW Ballast 16P 249.7 1.025 193.19 5.07 0.031 0.123

SW Ballast 165 249.7 1.025 | 13 B T R '

SW Ballast 17P 523.9 1.025 | 710.02 | 21.97 | 0.03G 0.136

SW Ballast 179 5283.9 1.025 | 32

SW Ballast 18P 6555.2 1.0256 ggtical Stability

SW Ballast 18S 555.2 1.025 | 99 R

SW Ballast 19P 728.8 1.025 19rected VCG - 2200m 2210m

SW Ballast 195 728.8 1.025 | 68T/KML = 26.80m  -27.20m|

SW Ballast 20P 768.2 1.025 19T H.Ml = A80m 510m

SW Ballast 20S 768.2 1.025 | 99

SW Ballast 21P 963.7 1.025 19bility Margin

SW Ballast 21S 963.7 1.025 19 L

SW Ballast 22P 1067.3 1.025 {opwable VC G - 23.04 m

SW Ballast 228 1067.3 | 1.026 [ 19bility j@_ggy;i = 0.94m

SW Ballast 23P 665.6 1.025 9 p

SW Ballast 23S 665.6 1.025 19 phanting e &-Gveriurming A G

SW Ballast 24P 980.5 005 | 1g Mohling Am &Qverining

SW Ballast 245 980.8 1.025 g 7

SW Ballast 25P 665.6 1.025 (% 401 1 Vi

SW Ballast 258 665.6 1.025 % | /

SW Ballast 26P 080.8 | 1025 | 1% Y| M

SW Ballast 26S 980.8 1.026 1% G L ______ S

M B ) i . '—GZ

SW Ballast Total . — ‘ /, = o

. _B’\F - O 2= " ol el S S Wi

Prepared o B : o 02 10° ane 300 40°

|Checked

L\RONCADOR\CALCS\STABILREV_CARISERIYLOAOCASEXLSID: - MA-8010.38-1 320-915-NBD-909




1.0,
/
‘trobras 36 - Roncador Field Development "{- /
peratons Manual - Volume 7 ( <
rading Condition: Maximum Operating Condition - 2 Off SCR v W\
i PSS TR Watght | I - i
O o 8p 2162 Al (Wireh 2) taP
£ Tanks BS 2762 AL (Winch 4) 1bP
| Watec Tanks el 248.5 A (Wirch 3) 1
I Viater Tanks 95 2485 Aft (Winch 1) P
| Walec Tanks 4P 0.0 Fued (Winch & 2ap
i Waler Tanks 145 0.0 Fwd (v 3 769
| Water Tanks 159 0.0 Fwd (V il
(Yaler Tanks 158 0.0 Fwd (Wi 108
R I 4asS
1049.3 | 40.28 I AR (Winch 15) 4bS |
1 AR (Winch 14) BS
- S - I Al (Winch 16) 125
ableWater T 10 | % 1 Density | Welgil | LCG || Fed (Winch 10) 2as
Water Tk P 100% 1.600 193.8 BA.E8 || Fyad (Winch 12) 305
Water Tk 18 100% 1,000 193.8 8458 [l Fwd (Winch 11) 5
Watee Day Tk 0 100% 1.009 152 7887 || Fved (Winch 9) 118
I R IR o
10 % Densily | o [iension | Welght |_LCG TCG VCG
0P 100% | 0.960 51 40 11.7 | 2463 38.00 1829
108 100% | 0960 s2 140 1121 28.19 38.00 1829
i2p 100% | 0.960 53 140 1123 | 31.75 38.00 1829
rank 28 100% | 0960 54 140 1124 | 3531 38.00 1829
Overfiow P 100% | 0560 €5 140 1123 | 8102 38.00 1829
Overfow S 100% 0.960 £6 140 11286 84,58 38.00 1829
o . o i s7 140 112.6 88.14 38.00 1829
i - 0 1 €8 140 1125 91.70 38.00 1829
- Fi 140 107.0 2463 | -3300 | 1829 |
D T % 1 Deasiiy | Welght |_ 2 140 1065 | 2819 | -38.00 | 1829 |
HNiP 100% | 0870 386 ra 140 106.1 3175 | -38.00 1829 ‘
N1§ 100% 0.670 36 4 HI E{¢] 105.5 35.31 -38.00 1829
Seov HipP 100% | 0870 105.3 Ps | 340 89.6 8102 { -3800 | 1829
Jay Tk Nep 100% 0.870 110.6 ré | i40 100.4 84.58 -38.00 1829
Jay Tk H3S 100% | 0870 73.5 7 ] 1012 | 8844 | -38.00 | 1829
atl N4S 100% 0.870 73.5 £3 {140 102.4 91.70 38,00 1829 '
Service 0 100% 0.870 12 ceimnen = i % !
o | b R R TR 57.85 1.54 18.29
1L 0 1] s8t2 E= - I
- - i w 3] LCG TCG VCG '
Oi 10 % | Densilty | Weight | _ 6351 | 985 3788 f
s Storage Tank Porl NiP ({53 0.900 0.0 49.26 9.85 37.88 |
s Storage Tank Stbd NiS 0% 0.500 0.0 2 88.40 | -31.10 37.88
20l NiP 50% 1.000 9.6 30% 9.3 8140 { -3218 | 3788
201 N1S 50% 1.000 96 20% 19.9 8597 | -2386 | 3759
wnptessors LO Slorage T65101 1007 0.900 0.4 { E0% 309 88.61 24,15 3758
ng Winch LO Storage 165105 100% 0.600 0.3 | 60% 314 80,51 24,00 37.58
nq Winch LO Storage T65106 100% 0.900 0.3 5% 41 B82.90 31.44 37.88
() Winch LO Storage 165107 100% 0.900 0.3 233 5% 3.0 69.19 -5.43 37.88
4 Winch LO Storaga 165108 100% 0.800 03 91.04 50% 16.3 7527 -8.16 37.78
sen. LO Slorage 165109 100% | 0500 0.5 4860 20% 13.1 75.27 -1.02 37.78
0m LO Slorage T65110 100% 0.900 0.8 35.67 {' 20% 62 75.37 4.83 37.68
om LO Slorage T65111 100% 0.900 0.8 3587 | dovin Ase: 10% 0.6 61.89 -2.75 37.58 I
Je Lube Of Consula ‘G UQ-122203 100% | 0200 5.0 69.67 10% 2.0 3767 | 2262 | 3758 !
ie Luba O Consule 'B UQ-122306 100% | 0800 15.0 89.68 167 6.1 73.19 2330 37.58 ,
@ Luba O Consu'a "A' UQ-122204 | 100% | 000 | 150 | B9t | N S S ' |
s e | B I 169.3 78.84 433 37.69
us 0 -
“llanzous T kg D | % [ Density | Welght I N T LCG TCaG VCG
g P 50% 0: F 2 MD | 65.89 8.51 4387
W00, s 50% 5 MD (2 3 48.89 8.51 4387
rain Tank P 0% | 1.000 Mpus | 48.89 B.51 4387
niey Deain Tank S 50% 1.000 | -
or Tower (Porl) C-51001 100% 1.000 D R 51.10 8.51 4387
i Tower (Starb) C-52001 100% 1.000 =
ry Generalor DO GE-514001 100% | 0870 R R LCG TCG VCa
"uirn Separator Tank NiP 100% 1,000 i HD | 21.10 -35.60 48.90
luma Separator Tank N1S 100% 1.000 LD-0t : 0% 37.14 10.07 43.00
ST | LD-02 T ADY 30.0 38.55 -3.52 43.00
lancous Tanks 0 | LD-03 i 40% 21.3 39.27 -11.28 43.00 . |
s . LD-04 i 50% 296 95.42 043 | 4300
tuctural Tenks ) LO-05 | 5o 23.3 95.44 1543 | 43.00
i p-tk TOSCOTA | LD-05 [ s0% 31.9 9544 | 3080 | 43.00
finn peti; TOSCMB 100 oo 0.0 73.34 -5.46 43.00
-tk TOSOO1A LD-03 | 0% 0.0 73.34 9.54 43.00
m Ptk T0s0018 % 3 LD-03 P0% 0.0 73.34 24.54 43.00
! Befuel ASECOT 1007 000 ; 34 2 LD-10 i o0% 00 106.05 | -19.00 | 3658 :
I Disp A58002 100 0 " Lo i 60% 1272 | 3037 129 43.00
‘e DO Day Tank 159305 100% i
sing Tank T55101 100% i o i i 7wy | se07 521 43.00
SxansionTank 155102 100% o o S
V-66201/V-66202]  100% o T Weight | LCG TCG VCG
TQ-123301 60% 9 | 00 0.00 0.00 0.00
V-533505 50% - 0 00 0.00 0.00 0.00
0 0.0 0.00 0.00 0.00 |
o1 i il i 00 0.00 0.00 0.00
0 : 0.0 0.00 0.00 0.00 |
1
B Y . = e =
. . — B | - B 0.0
= as st Weight - metric tonnes, densily - metdc tonnes per cubic melre
fl Il. \\1':1
LY Tl -
s = = = ) % . y Ve AT
HCADORCALCS\STABILREV._CARISERS(LOADCASE XLS]Detailed summ o o MA-3010.98-1320-91
f
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‘Petrobras 36 - Roncador Field Devel—— o
Operatons Manual - Volume 7 NOBLE

g g 2001

Loading Condition: mmement D ENTON
i e e EI—— SR g
Sea Water Max Vol. | Density TCG VCG SCy FSC, o
Ballast Tanks o’ Y from CL m m m
SWBallast 1P | 8867 | 1025 | 955 | 297 ~| 0.000 0.000
SW Ballast 1S 886.7 1.025 9 00 4.4 0.000 0.000
SW Ballast 2p 877.6 1.025 2 oo 26.4 0.000 0.000
SW Ballast 28 877.6 1.025 2 0.0 5.1 0.000 0.000
SW Ballast 3P 728.7 1.025 4 .35 200 . 0.000 0.000
SW Ballast 38 728.7 1.025 10 6.1 40.6 0.000 0.000
SW Ballast 4p 798.3 1.025 9l 0.1 277 0.000 0.001
SW Ballast 45 798.3 1.025 9t 63 42.1 0.000 0.000
SW Ballast 5P 256.6 1.025 143 37.7 0.000 0.000
SW Ballast 55 256.6 1.025 9 0.2 41.0 0.000 0.000
SW Ballast 6P 523.9 1.025 185 43.9 0.000 0.000
SW Ballast 6S 523.9 1.025 9 50 43.0 0.000 0.000
SW Ballast 7P 565.2 1.025 9N qi7 43.7 0.004 0.013
SW Ballast 7S 555.2 1.025 9¢ 4.5 18.3 : -
SW Ballast 11P 644.7 1.025 9¢ 0.0 9.8 - -
SW Ballast 115 644.7 1.025 o770 | 6.2 - -
SW Ballast 13pP 644.7 1.025 9¢ 0.0 0.0 0.000 0.000
SW Ballast 135 644.7 1.025 9¢€ 0.0 0.0 . -
SW Ballast 16P 249.7 1.025 i'2.81 5.24 0.018 | 0.064
SW Ballast 168 249.7 1.025 9¢ o
SW Ballast 17P 523.9 1.025 | 950,00 | 2120 || 0.022 0.077
SW Ballast 178 523.9 1025 | 9 T
SW Ballast 18P 566.2 1.025 9Gitical Stability
SW Ballast 185 5552 1.025 | 9g ‘
SW Ballast 19P 728.8 1.025 | B3rrected VEG = 21.22m  21.28m
SW Ballast 195 728.8 1.025 99T / KML = 26.80m  27.20m
SW Ballast 20p 768.2 1.025 8T / GML, = 5.58m 5.92 my
SW Ballast 205 768.2 1.025 agr— . e =
SW Ballast 21p 963.7 1.025 Tability Margin
SW Ballast 21S 963.7 | 1.025 | i - |
SW Ballast 22p 1067.3 1025 | 1owableVCG= 23.04 m
SW Ballast 225 1067.3 | 1.025 | 14bility Margin - o 1.76 m|
SW Ballast 23p 665.6 1026 | 4 ,;--
SW Ballast 23S 665.6 1.025 1% o , <
SW Ballast 24P 980.8 1.025 T fighting Arin & Overturnlng Arm Curve
SW Ballast 248 980.8 1.025 T e
SW Ballast 25p 665.6 1.025 RS S g )
SW Ballast 255 665.6 1.025 2.
SW Ballast 26P 980.8 1.025 1% 11— —T* 7
SW Ballast 268 980.8 1.025 % gl 4 A
SvEree—ee———f——— | | £ | [T
SWBallast Total | || 4 | | /- - - o
2 R =R ‘___. ,7:.‘,'_ - —
ST J-}\l’_ R { s i],__ 7'_ s J =Sl il I M) -k |
“P_@EE@______“_"_HH - T 0e 10 202 30° 40
Checked S I 1
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Petrobras 36 - Roncador Field Developmeni
Operatons Manual - Volume 7
lLoading Condition:

¢ :
C awer Tanks
Dl Yaler Tanks
Critl Waler Tanks
Drill ¥Water Tanks
Drill Waler Tanks
Diill Waler Tanks
Crill Waler Tanks

Drill Water Tanks (Process FW) i

Maximum Operaling Condition - 2 Off SC

Poiabla Wu_!e?_____ [
Pol Waler Tk 15
Pat Water Tk

Pol Water Day Tk

Pt

o
100% 1.000

1.000

Fuel Oil

FO Tank
FO Tank
FO Tank
FO Tank
FO Overilow
FO Overfow

% | Density | W

| Velgihd
2762 AL ey
276.2 40 :e:;j: ’.“:: “."‘:: :: }
248.5 40. ‘c;[ :’\ii \\l:':llp 1 3)
2485 40. ;
0.0
0.0
0.0
0.0
e ———bd Al (Winch 18)
10493 4038 4 Al (Winch 18)

1 AR (Vinch 14)

. LOG4 Winch 10)
[
B4.5804 {Winch 12)

845804 Fud (Winch 11)
788754 Fwd (Winch €)

— 1t 15)
86.70 oy 155)

. 2 3.6
¥ NIS 100% 0.870 3.6
(B8 e Nip 100% 0.870 105.3
O Day Tk N2p 100% 0.870 110.6
0O Day Tk N3s 100% 0.670 73.5
CO8elii N4S 100% 0.870 735
0O Service 0 100% 0.870 112
S Sy B R T )
ub Oils D % | Density | Welqit | B
Jains Sieraga Tank Porl Nip 0% 0.500 00 |
Jra‘ns Storaga Tank Sthd N1S 0% 0.900 0.0
Yasta Ol NipP 50% 1.000 9.6 80.72
Yas's Ol NiS 50% 1.600 9.5 80,72
ur Corrgessars LO Slorage T65101 100% 0.600 0.3 7647 ayuse
{ocring Winch LO Storage 165105 100% 0.500 0.3 1817 guca
tooring Winch LO Storage 165106 100% | 0500 03 3465
tooring Winch LO Storage T65107 100% 053 | 03 23.33
toaring Winch LO Storags 165108 100% 0900 | 03 91.04 .,
m. Gen, LO Storage 165109 100% | 0900 | o8 saea
1 Roam LO Sloraga T65110 100% 0.900 048 3587 44
Nt Room LO Storage T65111 100% | 0.800 0.6 3587 sydewn Area
urbine Luba Off Consule 'G; UQ-122308 100% | 0.900 150 | 8967 4] mpiown Ares
urbng Lube O Consula '8 UQ-122306 1003 0.900 {150 8958 forbshi .,d )
ibing Lube Ojl Consuta 'A’ UQ-122304 100% 0800 | 150 8971 o
——— e [ T o
bows T i [ 1" ®82 | 850 :"IL o
lanzous Tanks [ 1D =
Wie Tk p —
5 «i k S
1D . lank P
Lo ag Drain Tank S
Acater Towet (Porl) C-51001 I
“craler Tower (Starb) C-52001
Hlary Generator DO GE-514001 down Areas
Celumn Separator Tank NipP comnires
Column Separalor Tank NiS

1 cdmn p-ty

Fcon p-tx

Telma peig

Huel Refuat

duel Disp

Qeraty 00 Day Tank

Chem Daos
Cozling
Water §
ol Surmp Tank

< Top Sump Tank

1 Tank

Stivctural Tanks_

's are as lollows: Weight - metric tonne

!

0

TOS001A :

T05001B
TOS001A
050018
ASECO T
A58002
T59205
155101
155102
V-66201/V-66202
TG-123301

V-533605

0

100% 1.000
100% 0.6/0
100% 1.000
1007
100%
GO%

50% -

s, densily - metric tonnes per cubic 2|

CHCADORGALCSISTABILREV. C\RISERAYLOADCASE XI

—_aydown
| LcG sydown

2500 aydown

2815

28.15

2500
34.55  down
0.1 2501
02 21.66
2.0 63.02 -
0.5 64.97 o
14 -
21 o
3.0
324§

,_f;]f_‘)(il_ai_h:ci sum

R R R R
8-

s e =

b e e
ad 5

NOBLE
‘ DENTON
TCG VCG
-30.50 4.60
-30.50 4.60
-31.12 16.19
-33.48 13.72
-30.50 4.60
-30.50 4.60
-31.12 16.19
-3348 | 1372
30.50 4.60
30.50 4.60
31.12 16.19
33.48 13.72
30.50 4.60
30.50 4.60
3142 16.19
3348 13.72
000 |- 978
Tenslon { Welght LCG TCG VCG
40 1117 24,63 38.00 18.29
140 1124 28.19 38.00 1829
140 112.3 31.75 38.00 1829
140 112.4 35.51 38.00 1829
140 1123 81.02 38.00 1829
140 112.6 84.58 38.00 1829
140 11256 88.14 38.00 18229
140 1125 91.70 38.00 1829
140 107.0 2463 | -38.00 | 1829
140 106.5 28.19 | -38.00 | 1829
140 106.1 3175 | -3800 | 1829
140 105.5 35.31 -38.00 | 1829
140 99.6 8102 | -3800 | 1829
140 100.4 8458 | -38.00 | 1829
C140 101.2 88.14 -38.00 | 1829
i 140 102.4 9170 | -3800 | 1829
|
1.54 1829
TCG VCG :
9.85 37.88 |
9.85 37.88
-31.10 | 37.88
-32.18 | 37.88
-23.86 | 37.58
24.15 37.58
2400 | 37.58
3144 | 3788
-5.33 37.88
-8.16 3778
-1.02 37.78
4.83 37.68
2,75 37.58
2262 | 37.58
2330 | 3758
4.33 37.69
TCG VCG
851 43.87 ‘
8.51 43.87
851 | 438
|
8.51 4387 |
TCG VCG
X -3580 | 48.90
40% 30.4 a7.14 10.07 | 43.00
40% 300 38.55 -3.52 43.00
10% 213 3927 | -1128 | 43.00 -
boso% 29.6 95.42 0.43 43.00
Ios0% 28.3 95.44 15.43 43.00
£0% 31.9 95.44 3080 | 43.00
0% 0.0 73.34 -5.46 43.00
0 0.0 73.34 9.54 43.00
0% 0.0 7334 24.54 43.00
0% 0.0 106.05 | -19.00 | 3658
GO 127.2 30.37 1.29 43.00
o ~ | 7987 52.07 521 43.00
o Weight | LCG 1CG VCG
i K

T

)

LAy 14y
i |
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36 Roncador Field

Stability
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WS No 71512177
Project P36 Roncadoi
Client Petromec
Date 18-Jan-1999
By MSE
Checked

Title Stability Analysis Fe
Condition Operational/Survival
Draft 22,00 m
Displacement 56503 mT
LCG (from FP) 57.05m

TCG (+ve sthd) 0,03 m

VCG (abl) 2241 m
Description Genstab 1D
Intact Condition B e
Vessel Intact Hio
Darnaged Condition

Columns

Base Oil Tank N1 Di27
Void Space 32 Sthd 3 (subdivided) Di26
Fairlead Boxes & Extensions

Void Space 46S Di24
Void Space 458 Di25
Void Space 65S (modified) D28
Void Space 648 (modified) D129
Void Space 46aS (modified) D130
Void Space 45aS (modified) D131
Accidental Flooding

Lower Hull

S.W. Bal Tk 21s A131
S.W. Bal Tk 22s A132

sulis

= ormee rrwes cracs =

Max Allowable

VG

i ———

23.18

23.042
23.682

23.492
23.462
23.512
23.5562
23.662
23.622

T Tt

Comimenls

Formetly parl of V832 Stbd 1

Formedy part of VS 46aS
Formerly parl of VS 45aS

!

* Values superceeded by modilications to tanks

Limiting KG
Actual KG
Stability Margin

Stability Analysis

23.04 m for damage o Base Oif Tank
2241 m
0.63 m for weight control report &

")
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Title Stability Analysis Resulls V/S No

Condition Operalional/Survival - Infact Project

Draft 22.00 m Clienl

Displacement 56503 mT Date

LCG (from FP) 57.05 m By

TCG (+ve sthd) 0.03 im Checked

VCG (abl) 2241 m

Genstab Run 1D 1110

Heel Axis| Wind [Angle of| Angle of | Angle of | DF Angle| Range of | Min DF | Area Ratio | & VCG

Heading| Loll |Static Wind| 2ndint Stability | Clearance
Heel

I 00 | 878 | @199 | 147 2.02 1.40
10 80 0.0 393 | 99.99 | 11.25 2.05 1.30
20 70 0.0 429 | 99.98 {110 1.89 1.16
30 60 0.0 465 | 9999 1098 1.79 0.87
40 50 0.0 4.80 99.99 | - 10.89 1.79 0.77 -

w0 40 0.0 463 | 9999 | 1088 1.88 0.84

€0 30 0.0 418 | 9999 | | 1095 2.24 1.14
70 20 00 | 364 | 9999 | | 11.05 3.01 1.65
80 i0 00 | 320 | 9999 | : | Avse | 11,16 3.77 2.26
90 0 0.0 303 | 9399 | | desa | 1122 4.91 2.60
270 180 00 | 297 97 I ii78 5.05 2.63
280 170 0.0 314 1 760 | 1172 3.87 2.29
290 160 00 | 359 | 99.99 | 922 | .i564 | 11.62 3.09 1.69
300 150 0.0 412 | 99.09 744 | i | 1151 2.30 1.18
310 140 0.0 457 | 99.99 | i7.25 2.68 | 11.44 1.92 0.86
320 130 00 | 475 | 9999 | T34 | 1138 1.78 0.80
330 120 00 | 5 99,99 1549 | 11.40 1.81 0.90
340 10 0.0 {7.14_| 11.48 1.91 1.20
330 | 100 0.0 18,76 |  il.47 2.08 1.35

Minimum Increase in Allowable VCG =
Maximum Allowable VCG =

Slabilty Analysis

itio




Title Stability Analysis Resulls S No

Condition Operational/Survival - Damaged Project

Draft 22,00 m Client

Displacement 56503 mT Date

LCG (from FP) 57.05m By

TCG (+ve sibd) 0.03 m Checked

VCG (abl) 2241 m

Genstab Run 1D diza

Space Damaged Void Space 465

Heel Axis| Wind | Angle of | Angle of | Angle of | DF Angle | Range of | Min DF IMO sVCG

Heading Loll Static Wind| 2nd Int Stability | Clearance | Damaged
S—— o Heel 1 R Ratio
|

|0 90 0.00 245 | 8999 | 11.61 5.00 1.87

10 80 0.00 225 | 99.99 11.58 4.00 2.06
20 70 0.00 | 211 99.99 | | i1.54 4.00 2.14
30 60 000 | 195 | 9999 1150 4.00 2.11
40 50 0.00 174 | 9999 11.46 4.00 2.16

50 40 0.00 146 | 99.99 11.47 4.00 2.32 !
60 30 000 | 113 | 9999 ~11.49 3.00 2.61 ‘
70 20 000 | o7 | 9999 [ 1933 | iuss | 11.54 3.00 297
80 10 0.00 049 | 9999 | 2077 | w027 | 1158 2.00 3.44
90 0 000 | 032 | eags | 229i | 2259 | 1161 2.00 3.63
270 180 0.00 227 | 9%99 | 2246 | 1v89 | 1177 4.00 2.47
280 170 1.06 254 9999 | 2034 | 1780 | 1172 5.00 2.01
290 160 .17 2.90 99,99 | 19.00 | 16.09 | 11.66 5.00 1.58
300 150 124 | 327 | 9999 | 724 | 97 | 1169 6.00 1.28
310 140 127 _8.51 99.99 i7.16 1365 | 1155 7.00 1.11

| 320 130 1.26 356 | 9999 | 1783 | <28 | 1154 8.00 1.08 ,
330 120 i.21 3.9 99.09 | 1940 | i6.01 11.56 7.00 1.16
340 110 1.12 3.08 79999 | 2105 | 17.97 | 1162 6.00 1.32
350 100 000 | 273 | 9903 | 2226 | ¢5% | 1164 5.00 1.55

Minimum Increase in Allowable VCG = 1.08

Maximum Allowable VCG = 23.492

el
TRl |
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Tille Stability Analysis Resulis WS No

Condition Operalional/Survival - Damaged Project

Draft 22.00 m Client

Displacement 56503 m'l Date

LCG (from FP) 57.05 m By

TCG (+ve stbd) 0.03 m Checked

VCG (abl) 22.41m

Genstab Run 1D di26

Space Damaged Void Space 32 Sthd 3 (New Subdivided Compartment)

Heel Axis| Wind | Angleof | Angleof | Angle of | DF Angie | Rangs of |~ WMin DF IMO S VCG

Heading Loll Static Wind| 2nd Int Stability | Clearance | Damaged

- S TSI TN | R S Ratio

0 90 000 | 086 | 9999 | _ 11.64 4.00 2.03

|10 80 000 | .79 | 9999 | 2271 | 1160 4.00 2.39

20 70 000 | 177 | fﬂ) 99 | 2152 _ 11.55 4.00 2.30

______ 30 60 000 | 175 | | 1150 4.00 2.23

40 | 50 | 000 _47; 1.69  11.48 4.00 2.20

| 50 | 40 0.00 | 154 11.48 4.00 237

60 30 | 000 | 133 ~11.51 4,00 2.60
70 20 0.00 _1.09 . 1154 3.00 2.96
80 10 0.00 088 i11.58 3.00 3.44

90 0 | 000 | 078 A 1161 3.00 3.63
270 180 000 | 168 2221 11.96 4.00 2.72
280 170 0.00 | .85 2035 | | 1192 4.00 2.22

_ 290 160 000 | 241 | 19.02 | 1187 4.00 1.80

300 150 000 | 237 | 17.25 01,82 5.00 1.51
310 140 0.00 2.55 17.15 11.82 5.00 1.36

320 | 130 0.00 | 259 17.80 11.81 5.00 1.27

330 | 120 000 | 248 10.34 1173 5.00 1.32

"""" 340 110 000 | 227 | o 21.01 4 | 1169 5.00 1.48

350 | 100 000 | 203 69, un | 2222 | 2020 | 1164 4.00 1.75

Minimum Increase in Allowable VCG = i.27

Maximum Allowable VCG = 23.682

iy
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Title
Condition
Drait
Displacement
LCG (from FP)

22,00 m
56503 mT
57.05m

TCG (+ve sthd) 0.03 m
VCG (abl) 2241 m
Genstab Run 1D di27

Space Damaged

Base Oil Tank Wi

Stability Analysis Resulis
Operational/Survival - Damaged

“Angle of

2nd Int

9999 |

99.99

99.99 |

Heel Axis| Wind | Angle of | Angle of
Heading Loll Static Wind

 — __Heel
0| 90 000 | 230
N ) 0.00 2.57
20 70 0.00 291 |

30 60 1.02 322 |

40 50 1.07 3.39

50 40 1.08 3.34

60 30 1.06 BEXE

70 20 0.00 2.76

80 i0 000 | 241 |
90 0 000 | 216

270 180 0.00 | 045
280 | {70 000 | 00 |

290 160 000 | o086 |

300 150 0.00 47

310 | 140 000 | 146 |

320 130 000 | 170 |

330 120 0.00

340 110 0.00

350 100 000 |

Minimum Increase in Allowable VCG =

Maximum Allowable VCG =

Stability Analysis

99.99

9999 |
9949

9999 | 1922

99,99

~99.93

9009 |

9nag |

 21.60
2200

Dl ..é';.lllﬁji(? 'jinu-,ne of |

Stability

0 Do
20.26

18.07
19.96

19.26 |

'S Mo

71572177

Project P36 Roncador
Client Petromec - .
Date 18-Jan-1 ggﬁg,iﬂp&‘;\
By MSE /.5 Z\
Checked i
»|
G
&
. &
t-_r—/
Min DF IMO 8 VCG
Clearance | Damaged
Ratio
11.29 5.00 1.39
11.23 5.00 1.09
11.16 6.00 0.86
11.08 7.00 0.70
i1.02 11.00 0.63
11.01 11.00 0.69
11.06 6.00 0.87
11.12 5.00 1.09
i1.19 5.00 1.45
123 4.00 1.95
i1.75 2.00 3.66
11.72 3.00 3.46
i1.69 3.00 3.00
11.65 3.00 2.63
11.60 4.00 2.38
154 4.00 2.18
11.45 4.00 2.13
11.39 4.00 217
1.4 4.00 1.71
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Title
Condition Operational/s
Draft 22.00 m

56503 m1
57.05m

Displacement
LCG (from FP)

TCG (+ve stbd) 0.03 m
WCG (abl) 2241 m
Genstab Run 1D diz2s

Space Damaged Void Space 6

worvival - |

55

Stability Analysis Results
Jamaged

Maximum Allowable VCG =

Stzbilily Analysis

[Heel Axis| Wind | Angleof | Angleof | Angle of
Heading Loll Static Wind| 2nd Int
- | Heel 1
0 90 0.00 | 241 | 9999
10 80 0.00 2.65 T99.99
20 70 000 | 297
30 60 0.00 322
40 50 000 | 882 | 9999
~ 50 |40 0.00 | 319 | 9999
60 | 30 0.00 ?i3§_ | 999
70 | 20 0.00 243 | 99.99
80 |10 0.00 202 | 99 qt; )
90 | o 0.00 | 74
270 180 0.00 | 089
280 170 0.00 0.94 1
290 | 160 0.00 145 | 99.99
" g00 | 450 | 000 | i4i | 99.00
| gi0 [ 140|000 | i66 | 99909 |
320 130 000 | 189 | 99.99
330 120 000 | 206 | 9999
a0 | 110 | 0.00 247 | 9299
| w50 | i00 0.00 | 226 | 9999 |
Minimurn Increase in Allowable VCG = .10

23.512

DF Angle

19.00
20.38

22.24

:ir;,ﬂu]rm
Stability

/H::

19.61

’Ll(."-'

16. "‘)
I“)f

401 |

-!~':3-,
!lr:
1!1’

20 1”

__'z ai‘

10 /I]

||.l],_

) Il IJ.,F
165.27
16,19

136
-2‘,.! [1

' o
i7.87
19

WS No
roject
Client
Date

iy

Checked

\ vnw.?\\‘

!

752177
P36 Roncador
Petromec

Min DF IMO SVCG
Clearance | Damaged
Ratio
T 11.35 5.00 1.80
- 11.29 5.00 1.67
{12l 6.00 1.31
11.16 7.00 1.15
11.00 7.00 1.10
11,10 7.00 1.17
11,15 6.00 1.33
1123 5.00 1.63
11.30 4.00 2.10
11.36 4.00 2.61
11.90 3.00 3.66
11.84 3.00 3.46
11.82 3.00 2.99
11.77 4.00 2.57
~11.73 4.00 2.23
11.61 4.00 2.01
11.52 5.00 1.90
11.45 5.00 1.92
11.40 5.00 1.87

37010.35-1320-960-RH201908 RevB
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Title
Condition
Draft
Displacement
LCG (from FP)

22.00 m
56503 mT
57.05 m

TCG (+ve stbd) 0.03 m
YCG (abl) 2241 m
Gienstab Run 1D di129

Space Damaged Void Space

64S

Heel Axis Wind Angle of | Angle of | Angle of
Heading Loll Static Wind| 2nd Int
e | Heel |
|0 | 90 | 000 | 230 |
1o 80 0.00 226
20 70 L 0.00 2.8
_..30 | 60 | 000 | 208
40 | 50 | 000 | 192
_______ 50 40 0.00 .70
60 30 ~0.00 146
70 | 20 | 000 21 _!
B0 10 ~0.00 100 | ¢ |
______ 90 0 __0.00 095 |
270 | 180 | 0.00 1.68 ,(““"
280 | 170 | 0.00 1.96 9889
290 | 160 | 0.0
_ 300 150 _0.00
| 310 | 140 | 0.00
320 130 0.00
330 120 0.00 i B |
340 110 | 0.00 294 | 9e99 |
350 | {00 | 0.0 262 | 9:99

Minimum Increase in Allowable VCG =

Maximum Allowable VCG =

Stabiliy Analysis

Stability Analysis Resulis
Operational/Survival - Damaged

1.94
23,562

D

i7.88 |
19.54

"‘1 Ifs” i

Angle

Range of

Stability

.I; REH|
I[ J/
157
l‘ /.

Iin DF IMO 3VCG
Clearance | Damaged
Ratio
11.68 5.00 1.81
- 11.54 5.00 1.87 .
11.50 5.00 1.91
~11.46 5.00 1.88
1144 4.00 1.99
11.45 4,00 2.18
1148 4.00 2.53
~11.52 3.00 2.95
11.56 3.00 3.44
11.60 3.00 3.62
1192 4.00 2.65
11.87 4.00 2.14
i1.79 5.00 1.69
11.72 6.00 1.36
11.65 7.00 1.19
| 1161 7.00 1.14,
| 164 7.00 1.18
| 11.63 6.00 1.33
| 1159 5.00 1.59

l

n'(, NO

Project
Jient

D

ate

:f)l

hecked

TNsRAT7

P36 Roncador
Petromec e
18-Jan-19990) U5
MSE /L et—2o

i

jORiAa
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Title

Condition

Drafi
Displacement
LCG (from FP)
TCG (+ve stbd)
YCG (abl)
Genstab Run ID
Space Damaged

Stability Analysis Resulls
Operational/Survival - Dam:aged
22,00 in

56503 m1

57.05 m

0.03 m

2241 m

di130

Void Space 46a$ (Modified)

[ Heel Axis
Heading

Wind |

Angle of
2nd Imt

Angle of
Static Wind

_Heel

[ Angle of
Loll

0 |90 000 | 246 | 9999
. - 80 | 000 | 230 ) 9999
20 70 0.00 218 | 99.99 |

T 99.99

99.8%

| 9999 |

9909 |

000 | 272 | 9999

Minimum Increase in Allowable VCG =
Maximurmn Allowable VCG =

Stabii W Anzlysis

1.25
23.662

o9 |

DF Angle

STXTI

2221 |

20.36

19.00

728 |

i7.16

&:mng;u of :

Stability

Erania

2078

i
2247
20.12

i8.00

€28

| | | | 1
1 o | | b |

2w

v
\

1"" i

200 [
_desd |

AT

WE No
Project
Client

| Yate
By

Checked

T5R1TT
P36 Roncador
Petromec
18-Jan-1999 "
MSE %

Min DF
learance

IMO
Damaged
Ratio

5.00

1.96

6.00

2.09

4.00

2.10

4.00

2.04

4.00

2.12

4.00

2.28

3.00

2.58

3.00

2.96

2.00

3.44.

2.00

3.63

4.00

2.69

4.00

2.22

5.00

1.78

6.00

1.46

6.00

1.29

7.00

1.25

6.00

1.30

6.00

1.45

5.00

1.71

g

oAt

e

PR Tk
g
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Title Stability Analysis Resulls WS No TNs2177
Condition Operational/Survival - Damaged Project P36 Roncador
Draft 22.00 m Client Petromec

Displacement 56503 mT lale 18-Jan- 9@?} J
o

LCG (from FP) 57.05 m By MSE /.
TCG (+ve sthd) 0.03 m Checked ;
VGG (abl) 2241 m

Genstab Run 1D di3i

Space Damaged Void Space 455 (Modified)

“Heel Axis | Wlndhhriﬁglﬁ)f Angle of | Angle of | DF Angle | Range of | Min DF IMO SVCG

Heading Loll Static Wind| 2nd Int Siability | Clearance | Damaged
AN - | Meel | ST || U S Ratio
0| 90 000 | 247 | 9999 1129 5.00 1.95

11.24 5.00 1.69
1.6 6.00 1.43
1109 6.00 1.26

11.04 7.00 1.21

O 11.04 7.00 1.27

10 | 80 0.00 274 | 9999

20 | 70 100 | 3807 9999
30 60 1.17 335 | ©99.99 |

40 50 | 121 | @48 | 9399

60 | 30 | 16 | @i5 | ~11.08 6.00 1.43
______ 70 | 20 | 108 | 278 1114 5.00 1.73
80 | 0 | 0.0 242 11.21 4.00 2.16
90 0 0.00 | 2.5 1125 4.00 2.64
______ 270 180 000 | 038 | 9999 1173 2.00 3.66
280 | 170 | 000 | 056 99.99 11.70 2.00 3.47

2090 160 | 000 | 085 | 9999 | 1922 | 1333 | 11.67 3.00 3.01

300 | 50 | 000 | wd9 | 9050 | i7.d7 | 6.5 | " iied 3.00 2.61
310 |0 | 000 | ds2 | 9950 | 606 | 1169 400 | 234
179 949,59 i3.09 11.53 4.00 2.14

201 | 9000 | 1694 | i/95 | 1144 400 | 206
216 | 9999 | 2185 | 1939 |  11.38 4.00 .09
- 2.29 99.98 22.84 | 20565 | 11.34 5.00 2.09

Minimum Increase in Allowable VCG = 1.21
Maximum Allowable VCG = 23.622

e T T

Y B "
At l*'."s‘,ﬁ%f-. :‘ i

v

: ONIRAD radty
sy 413 EL-3% CLE»S-IBEO-QGO—N%D- 8 RevB
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&

Tille

Condition

Drafi
Displacement
LCG (from FP)
TCG (+ve stbd)
VCG (abl)
Genslab Run 1D
Space Damaged

2

tab n\’ Anz! ¥Gi

Stability Analysis Resulls

Operational/Survival - Accidental Flooding

22.00m
56503 mT
57.05 m
0.03 m
2241 m
aidi

SW Ballast Tank 215

Heel Axis

f\_.ng!(- of
Lol

J\rm e of
Vanishing
Stability

10

20

30

40

50

G0

70

80

90

270
280

290
300

310

320

330

340
350

Posilive
Stability
Range
beyond
Angle of

WS No
Project
Client
Date

3y
Checked

52177

P36 Roncador
Petromec
18-Jan-1999
MSE

||
&

".,L_‘"le}

ﬂlm? N

e —
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Title

Condition

Drafi
Displacement
LCG (from FP)
TCG (+ve sibd)
VGG (abl)
Gienstab Run 1D
Space Damaged

Stability Analysis

Stability Analysis Hesults
Operatlonal/Survival - Accidental Flooding
22.00m

56503 mT

57.05m

0.03 m

2241 m

ai3z

SW Ballast Tank 225

Heel Axls | Angleof | Angleof
Loll Vanishing
Stability

a3

i0

20

30

Positive
Stabllity
Range
beyond
Angle of
_Loll

29.74_|

1.36

40

50

€0

70

80

Q0

270

280

290

300

310

320

330

340

350

5 B33

VS No mnsrAT?

I'roject P36 Roncador

Client Pelromec PR
Date 18-Jan-1999 "y 1y

by MBE O
Checked N2 \¥

S
I ——

'CEPIAFIE )

: N
——lih LYy

Ll

1h2010,36-1320-9
JOCE CARLGA sy

OMISAO D 864003
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P36 - Roncador Field Development STABILITY ANALYSIS

Contract No:7/15/2151

AT ¥ i < x""“m_‘.‘-\\
APPINDIX 1;\%?-0 JU"’Q‘.\}
Iy ‘L ‘:9_\
18.0M OPERATING/INSPECTION CONDITION  \a) \{ &
N T

RESULTS SUMMARY

(CRITICAL GZ FOR EACH CASE ATTACHED)




Title Stability Analysis Results WS No TS2177 'E,HO JU )
Condition Inspection - Intact Project P36 Roncado .9‘3’ S (AN
Draft 18.00 m Client Petromec ‘ Yy\
Displacement 50390 ml ate 18-Jan-1999{~ PRGN
LCG (from FP) 57.12 m vy MSE { 41/ =
TCG (+ve sibd) 0.03 m hecketl £
VCG (abl) 24.56 m AN
Genstab Run 1D 1210 el
Heel Axis| Wind [Angle of| Angle of | Angle of | DF Angle [ Range 61| Min DE | Area Ratio | 6 VCG
Heading | Loll |Static Wind| 2nd Int Stability | Clearance
0 | 9 | o0 ’ u4 | 99.99 | 2580 | i7.46 | 1471 3.11 4.72
10 | 80 0.0 | 824 | 9999 | 2504 | ml‘t) 1465 2.90 4.61
20 | 70 00 | 795 | 9999 | 2394 | 1599 | 14.56 2.68 3.05
30 60 0.0 755 | 9999 | 2es2 | H% | 14.48 2.58 4.82
40 | 50 | 00 707 | 9999 | 2091 | mq 11443 2.68 5.55
5 | 40 | 00 | &858 | 9999 | 1980 | 1322 | 14.46 3.04 7.02
' ] | 623 | 99.99 | 2039 i'if-. rs'_ mdo 3.74 8.64
- 99.99 | 2145 | 1511 | 145 4.56 9.81
99.99 | 2245 | 1664 | 14, ul___ 5.70 11.18
9999 | 2581 20.16 | 14.66 7.54 12.59
99.99 | 63 | 1982 | 519 7.79 13.19
99.09 | 655 | 1516 5.92 11.70
99.09 | 1503 1510 4.75 10.28
| 99.99 | 14.08 | 150 3.91 9.07
99.99 | 19.62 | 4340 | 14.96 3.19 7.44
99.99 | 2077 | 1375 | 14.80 2.79 6.13
| 99.99 | 2252 | i5.02 14.71 2.69 5.22
: 99.99 | 2408 | 14.66 2.78 4.85
350 | oo 00 | 823 | 99.00 | 2532 14.66 3.01 4.76
Miniroum Increase in Allowable VCG = 3.05
Maxirum Allowable VCG = 27.61
B e -
‘\ N apnhi
Stability Analysis i8m_res.xls 210 5010.38-1320-960-NBD-908  Rev B
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Title

Condition

Draft
Displacement
LCG (from FP)
TCG (+ve stbhd)
VCG (abl)
Genstab Run 1D
Space Damaged

Stability Analysis Resu
Inspection - Damaged
18.00 m

50390 m1

57.12 m

0.03 m

24,56 m

D224

Void Space 465

“Wind
Heading

e
Heel Axis

Angle of T }\:nhfé of
Loll Static Wind
!!l*@!

_3.i6

Its

[ Angle of
2nd Int

Minimum Increase in Allowable VCG =
Maximum Allowable VCG =

Stability Analysis

| qq an

N ] J(I( (]

99.99
99.99

90« nr; N

ECREN
6999
Tgooy |

9909

9999 |

4.90
79.460

i8in_res.xls

Di _.E‘-._milo.

2398

2260

"() /q = 55
|(J 32

2039 '7 1

' )ug:_

=24

Range of |

Stability :

2521
19.04
17.10
17).\

WS No TH52177
Project P36 Roncador
Client Petromec
Date i8-Jan-1 T
By MSE /(o2
Checked /} N/,“
! =] Leis
g
Y
_.‘ ! ‘,""--.._-"
a N’;f
Min DF IMO 8 VCG
Clearance | Damaged
. Ratio
1552 8.00 4.95
1543 8.00 4.90
15.34 8.00 5.07
1527 8.00 5.57
i5.21 7.00 6.48
15.21 7.00 8.08
i5.25 6.00 9.96
Ti15.32 6.00 10.95
5.39 5.00 12.13
1543 5.00 13.37
15.80 6.00 12.87
15,70 6.00 11.46
16.53 7.00 10.13
15.33 7.00 9.07
15.26 7.00 7.60
15.20 8.00 6.45
15.22 8.00 5.68
165.39 8.00 517
15.57 8.00 4.94
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Title

Condilion
Draiit

Displacem
LCG (from
TCG (+ve
VCG (abl)
Genstab R
Space Dan

ent

FP)

.'-;1[)0')

un D
aged

Stability Analysis
Damaged

Inspection
18.00 m
50390 1
57.12m
0.03 m
24.56 m
D226

Results

Void Space 32 Sihd 3 (ew Subdivided Compartment)

Heel Axis| Wind | Angle of
Heading Loll S
0 | s | 000 |
__fo_| 8 | 000
| 20 | 70 | 000
30 | 6 | 000
40 50 0.00
60 | 40 | 000
60 | 30 | 000
70 | 20 | 000
B0 | fo | 000
o0 | o | 000
270|180 | 0.00
280 | 170 | 0.00
200 | 160 | 000 |
300 | 150 ) 000
310 | 140 0.00
320 20 0.00
330 | 120 | 0.0
Tado 110 | 000
s | w0 | 000

Minimum Increase in Allowable VCG =

Maximum Allowable VCG =

Stability Ana

lysis

.;\‘ll_(-lti‘._()i I/
tatic Wind
Heel

/)8

268

Angle of -
2nd Int

'”_Jq r;() '

DF Angle

Range of
Stability

- t’{) CH

,“'1.11

2397 |

92 5 ’){)

::u_.g;j

) 9009 | 1960 |
99.99 20.39
T9009 | 25 |
T 90009 50 A6
9000 | 2n91
""" 90.99 | 24.84
99.99 | 22.06
“ope9 | 2088
o009 0.2
T99.00 | 19.54
w969 | 2067
T99.09 | 2240
"99.99 | 23.92
' tm 99 510
540
29.660

18[:]__}'H¢.)'

fe. d226

2333 |

22.44
21.06_
19,34
757
1€.50
/.61

“ad

?’II

| 1991

16 'i\i

‘JfH

’ ’(a';{

“"!1 -

WS Mo

WL S

Project P36 Ron
Client Petromec
Date 18-Jan-199
Iy MSE
Checked
Min DF IMO sVCG
Clearance | Damaged
- Ratio
! 7.00 511
7.00 5.10 .
7.00 5.34
7.00 5.89
7.00 6.78
) 7.00 8.39
6.00 9.96
6.00 10.95
5.00 - 12,13
5,00 13.37
5.00 12.76
6.00 11.45
6.00 10.23
7.00 9.24
7.00 7.89
7.00 6.74
8.00 5.91
8.00 5.35
| 8.00 5.10
L900,28:132
r’f?' VB A !”‘\i’»‘ I




Title

Condition

Dralt
Displacement
LCG (from FP)
TCG (+ve sibd)
VCG (abl)
Genstab Run 1D
Space Damaged

90

Stability Analysis
Inspection - Damaged
18.00 m

50390 mT

5712 m

0.03 m

24.56 m

D227

Base Oil Tank N1

Heel Axis|  Wind | Angle of | Angleof [
Heading Loll Static Wind
oo PPN SO, . ;. - -

80

258 |

T 9909 20.83

T gg9e | 2ias

| 99.99 24.57
(Jq g (3 25.63
9oLy | !

An t;l 2 of

9909 | 2533

1 2469

99.9¢ 22.32
9999 20.75
8999 | 1262

0999 | 2005

9999

99.9

tesulis

DF Angle
2nd Int

09,00

99,99

g;q qo

Minimum Increase in Allowable VCG =
Maximum Allowable VCG =

Stability Analysis

tJrl tjC!

29,130

18ro_res.xis da27

Range of

Stability | Clearance Damaged
. Ratio
22.75 7.00 4.61
22.01 ) 8.00 4.57
20.76 8.00 4.73
T 19.05 8.00 5.11

1/”"“

..,..-.\-

52177

WS No ~[ A
Project P36 Roncadon | 111" x-"-i.: ;o
Client Petromec \'-;:\ 4 :

Jate 18-Jan-1999 \v\ 1, /(5‘-
by MSE iy ,;;K;,\ KA

thocked

Min DE IMO sVCG

7.00
7.00
7.00
6.00

5.78
6.93
8.19
9.17

6.00 10.33

0| 5.00 11.62
59 5.00 13.97
3 5.00 12.66
6.00 11.43

6.00 10.39

7.00 8.62

7.00 6.97

7.00 5.84

i 7.00 5.15

7.00 4.84

h R

PR——
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AT
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Title

Condition

Draft
Displacement
LCG (from FFP)
TCG (+ve sibd)
VCG (abl)
Genstab Run 1D

Space Damaged
Heel Axis| Wind
Heading
0 | e |

Stability Analysis

Inspection
18.00 m
50390 mT
5712 m
0.03m
24.56 m
D228

Damaged

Void Space 655

An‘;ie of
Loll

Angle of

Static Wind

Heel

)8

Resulis

I\nt;h of
2nd Int

9999
a qr; (;r)
(,\(n qr)

goog
99.09

g9y
99.99

Minimum Increase in Allowable VCG -
Maximum Allowable VCG =

Stability Analysis

0.69
25.250

18n_res.y

q(, lj() 1

5]

Angle

T99.99
"“ 9(\(}(]
2. 99.99
2 T 99.99
2.4 99.99 21.04
.8 99.99 E
99,99
320 X . 799.99
330 120 0.00 348 | 9999 |
310 | 110 | o000 | 263 | 9999
350 00 | 0.00 269 | 9999

, d226

-]UO
~ 2221
/"t} ‘)l
1926
I/ ’)2
—
l.f
18. ')"
Ill ‘)(J
g ) qr
) { ( {)
2048
18, }(]

I:ant)é of |
Stability

W ol

| i nf m-' |1(| I

VIS No
Project

71521

P36 Rongador | ‘\j"
Petrome& :

e !r rifr
123040 33-132 -960-NBD- goa Rev’B

Client P '&\/
Date 18-Jan-1999.72, T s
I, MSE S MAE
Checked
Min DF IMO 5VCG
learance | Damaged
Ratio
5.52 8.00 1.09
15.43 8.00 0.91 .
~ 1534 8.00 0.69
15.26 8.00 5.26
1520 8.00 5.91
) 7.00 7.16
7.00 8.68
1532 6.00 9.74
T15.39 5.00 11.04
1543 5.00 12.39
15.97 5.00 13,97
15.93 5.00 12.66
15.86 6.00 11.43
15.79 6.00 10.38
15.76 7.00 "8.31
i5.70 7.00 6.64
15,70 7.00 5.71
5.6 7.00 5.16
55 7.00 1.22
i)
A1 ,:.i '|
A, A ———— "*-":
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Title

Condition

Draft
Displacement
LCG (from FP)
TCG (+ve sthd)
VCG (abl)
Genstab Run 1D
Space Damaged

T Wind
Heading

“Heel Axis

Stability Analysis Resulis
Inspection - Damaged
18.00 m

50390 m'l

57.12 m

0.03 m

24.56 m

0229

Void Space 645

| Angle of

, Angle of
Loll |

Static Wind

000 | 201 |
000 315

100

Minimum Increase in All

000 | 205
| 2.69

owable VCG

[Maximum Allowable VCG =

Stability Analysis

Angle of

99.99

99.99

T 9909

9009 |

2nd Int

99.99
99.99

99.99

13

95.9¢
9993 |

99.93 |

00,00
99,99

goog |

0.67

25,230

DF Angle

2082 |
20.02
19.47
20.69 |
22.44

2516 ] 2

1

19.3

Range o
Stability

)5.20)
22,42
21.0%

5

WS N

Proje

lo
et

Client

Daie

Fiv

Checked

Min DF.
Clearance

IMO

Damaged

Ratio

dVCG

5562 8.00 1.08
15.43 8.00 1.21 .
15.34 7.00 4.98

[ 15,

7.00

5.43

7.00

6.21

7.00

7.87

6.00

9.94

6.00

10.95

5.00

12.13

5.00

13.37

5.00

12.97

5.00

11.55

6.00

10.20

7.00

9.11

7.00

7.56

8.00

6.38

8.00

5.61

8.00

0.67

8.00

0.91
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Title

Condition

Draft
Displacement
LCG (from FP)
TCG (+ve sibd)
VCG (abl)
Genstab Run 1D
Space Damaged

Stability Analysis

Inspection
18.00
50390 mT
5712 m
0.03 m
2456 m
D230

Damaged

Results

Void Space 46a5 (Modified)

9999

- 99.99

[ Heel Axis|  Wind 'kinngi,f f\nc,lu_ of
Heading Loll Static Wind

I NS W—— — . |
0| e0 1 000

_i0 80 ~0.00
20} 70} 000
30 | 60 | 000
40 | 50 | 000
50 | 40 | 000
60 30 | o0.00
70 | 20 | 000 |

80 | 10 | 000

9% | 0 | 000
270 | 180 | 0.00
@80 | 170 | 0.00

290 160 0.00
300 ' )
310
N
330
T340
350

- (]C} qr}

Minirmum Increase in Allowable VCG =
Maximum Allowable VCG =

Stability Analysis

& QC} (Jf) )
g0 (\) '

“Angle of |
2nd Int

DF Angle

?)_{] ag
‘]9 99

9069

(Jc g9

A.G5

9.520

N = 91 lji. 5

_f{;'\n'_;l?u‘-
Stability

52 65
20.84

19.27
If.wf )

WS No

Chent
Date

Ely
Checked

roject

Hin DF IMO SVCG
Clearance |- Damaged
Ratio

- 8.00 5.01

'9.00 4.96

8.00 5,13

8.00 5.60

7.00 6.43

7.00 8.00

6.00 9.95-

_ 6.00 10.95
TL- 39 5,00 12.13
i' 43 5.00 13.37
1582 6.00 13.04
: 6.00 11.65
7.00 10.32

7.00 9.26

7.00 7.76

8.00 6.57

8.00 5.78

8.00 5.25

8.00 5.02

\i|| "ll'-'

1L -3¢ 1i‘)3€’ 132(\) 96

b NBD.008- Rev.B
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Title Stability Analysis Resulis WS No
Condition Inspection - Damaged Iioject
Draft 18.00 m Client
Displacement 50390 m1 Date

LCG (from FP) 57.12 m By MSE
TCG (+ve sthd) 0.03 m Checked
VCG (abl) 24.56 m
Genstab Run 1D D231
Space Damaged Void Space 145G Moadified)
Heel Axis|  Wind | Angleof | Angle of | Angle of | DF Angle | Rangeof | Min DF IMO 5VCG
Heading Loll Static Wind| 2nd Int Stanility | Clearance | Damaged
. (. \S— Heel | — . - Ratio
0 | 80 | o.00 325 | 99.99 | 2559 | 2034 15.33 8.00 4.95
10 | 80 | o000 | 368 | 9999 | 2488 | 2i. 'Jo 1520 8.00 4.86
20 70 0.00 445 9999 | 2382 | 19.38 i5.00 8.00 5.02
30 | 60 | 000 | 528 "'69'*1'3 | 2244 17.16_ i4.79 8.00 5.42
| 40 | 50 | 0.0 546 | 9999 14.70 8.00 6.09
50 40 | 000 | 647 | 8909 14.73 7.00 7.37
60 | 30 | o000 458 | 9999 141.83 7.00 8.83
70 20 | 000 | 358 | 09.99 15.02 7.00 9.86
80 | 10 | 0.00 2.2 | 99.99 i5.19 6.00 11.14
90 | o0 | 000 242 | 9999 | 15.29 6.00 12.46
270 | 180 | 0.00 204 | 9999 2 15.97 5.00 13.97
280 0 2.5 9999 | 2233 | 2018 15.93 5.00 12.66
245 | 9999 | 2104 | i8b9 15.86 6.00 11.43
C 284 | 9999 | 2027 | i74d | T 157 6.00 10.39
315 | 9999 | 19.15 16.00_| 7.00 8.42
328 | "m 99 | 2068 | |57 7.00 6.86
328 | 9999 | 2252 I (5.5 8.00 5.88
3.5 | 99.99 | 2442 f 1557 8.00 5.31
312__| 9993 | 2539 | [5.43 9.00 5.08
Minirmum Increase in Allowable VCG = 4.66
Maximum Allowable VCG = 29,420
Stability Analysis i8m_res.xls d231
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Title

Condition

Drafi
Displacement
LCG (from FP)
TCG (+ve sibd)
VCG (abl)
Genstab Run 1D
Space Damaged

Stability Analysis

Stability Analysis Hesults

Inspection - Accidental Flooding

18.00 m

50390 mT

57.42m

0.03 m

24.56 m

A232

SW Ballast Tank 225

Heel Axis [ Angle of
Loll

Angle of | Posilive
Vanishing Stability
Stability Aange
beyond
Angle of

18m_res xls ad32

V{S No
Projact
Client
Date

By
Checked

A
1502177 L\
P36 Ron dorM@* P
Petro S -
18-Jan- Y é!
MSE ’A!‘MAR\E”
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P36 - Roncador Field Development STABILITY ANALYSIS
Contract No:7/15/2151

APPENDIX J

11.0M TRANSIT CONDITION

RESULTS SUMMARY

(CRITICAL GZ FOR EACH CASE ATTACHED)

(19 PAGES)

L:\roncadon\does\908_ re.doc




WS No 7/15/2177

Project P36 Roncador

Client Petromec

Date 18-Jan-1999

By MSE

Checked

Title Stability Analysis Resulis

Condition Transit Condition

Draft 11.00 m

Displacement 37083 mT

LCG (from FP) 57.18 m

TCG (+ve stbd) 0.02 m

VCG (abl) 27.08 m

Description "1 Genstab 1D | Max Allowable j( Jomments
"9 | vea

Intact Condition 1 ) - %

Vessel Intact 1310 50.26

Damaged Condition '

Lower Hull {

S.W.Bal Tk 1s D320 47.441 l

S.W. Bal Tk 4s D321 48.061 |

S.W. Bal Tk 13s D322 46.161 '

S.W.Bal Tk 18s D323 46.401 I

S.W. Bal Tk 20s D324 48.001

S.W.Bal Tk 21is D325 47.691 I

S.W. Bal Tk 22s D326 46.931 [

S.W. Bal Tk 18s & C/L. 10S D327 44.901

* Values superceeded by modifications io tanks

Limiting KG 44,90 m S.W. Bal Tk 18s & T/ 108

Actual KG 27.08 m

Stability Margin 17.82 m

M40
GRIAR
Stability Analysis tim_resxls Summary for Rep. KL lu Fpﬁ{lmz}mé&ﬁ_{ﬁ? g'qglﬂ??B

x




Title Stability Analysis Resulls WS No M52177

Condition Transit Condition - Intact Project P36 Roncad
Drait 11.00 m Hlient Petromec
Displacement 37083 m1 Date 18-Jan-1999
LCG (from FP) 57.18 m By MSE

TCG (+ve sibd) 0.02 m Checked

VCG (abl) 27.08 m

Genstab Run 1D i310

Heel Axis| Wind [Angleof| Angle of | Angle of | DF Angle | Range of | Min DE | Area Ratio | 5 VGG
Heading | Loll [Static Wind] 2nd Int Stability | Clearance '
. Hu[ .

0 90 00 | 054 | 9999 | 12.85 23.18
o | 80 0.0 ,0 55 99.99 | 11.81 23.26
20 70 00 | o057 | 9999 10.72 23.78

3 | &0 00 | 057 | 9999 9.92 24.97
40 50 0.0 054 | 9999 9.63 27.00
50 40 0.0 048 | 99.99 | 9.99 29.70
60 30 00 | 040 | 9909 | 26 16 11.12 33.62

70 | 20 | 00 | o3 6993 | 2555 | 2522 | 22 13.13 37.96
80 10 0.0 027 | 9999 | 25 ?L | 2485 | 2277 15.83 40.64
90 0 00 | o025 | 9999 | : 2609 | 2278 18.25 41.68
270 180 | 00 | 024 | 9009 | I "3570 | 2284 20.31 40.85
280 170 00 | 0.26 99.99 | __:-_*:',.]gl | 2493 | 2284 16.33 40.22
290 160 00 | 082 | 9999 2536 | 2504 | 2283 13.57 38.46
300 150 00 | o040 | 9999 '__ | 2554 | 2282 11.50 34.68
310 40 00 | 048 | 9999 | 2655 | 2607 | 22.80 10.32 30.78

| 320 130 0.0 | | 9999 | 2700 | 2646 | 2279 9.94 27.85
330 120 0.0 99.99 07, )q | 2672 | 2278 10.19 25.56
340 110 0.0 | 9998 | 2770 | 2ran | eegy 10.95 24.15
350 100 0.0 | @998y | 2874 | esic¢ | 2276 12.02 23.44

Minimum Increase in Allowable VCG = 23.18

Maximum Allowable VCG = 50.26

m ﬂl “‘I ‘!3] |‘| |wn,:,{\
Stability Analysis ifm_res.xls i310 i aUIU 38- 1320—960—NBD‘9 8 FievBﬂ.‘.,'.‘
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Title Stability Analysis Resulis WS Mo TNs2A7T

Condition Transit Condition - Damaged Project P36 Roné
Draft 11.00m Client Petromec’ \ %
Displacement 37083 mT Date 18-Jan- 1999
LCG (from FP) 57.18 m By MSE
TCG (+ve sibd) 0.02 m Checked
VCG (abl) 27.08 m
Genstab Run 1D d320
Space Damaged SW.Bal Tk is
Heel Axis| Wind Angle of | Angle of | f\ngla’ of | DF Angle | Range of Min DF IMO SVCG
Heading Loll Static Wind] 2nd Int Stability | Clearance | Damaged
___Heel [ I A S Ratio
|
0 90 | 114 __1.54 9999 | 2881 | 2727 | 2241 2.00 21.20
10 80 000 | 1.30 | 99.99 | 2940 | : | 2241 2.00 21.36
20 70 000 | .04 | 9999 | 2779 | 2675 | 2241 2.00 20.36
30 60 000 | 075 | 9999 | 2680 | ’6”6_ | 2241 2.00 23.44
40 50 000 | 044 | 9999 | 269 2575 | 2242 1.00 27.47
50 40 0.00 0.2 99.09 | 2594 | 2582 | 2243 1.00 32,52
60 30 000 | 9999 | 99.99 AJ__?'A”?I-].’GQ______fi_‘g.i)‘l | go.e9 99.99 :
0 20 000 | o 9999 | 2526 | 9399 | 99.99 3
80 10 000 0999 | 25 T 99.099 99.99 - :
90 0 0.00 79999 | 2630 | 9309 | 99 99.99 :
270 180 115 | 99.99 | 2648 | 24i2 | = 2247 2.00 30.82
280 170 1.32 0099 | 2460 | 2304 | 2246 2.00 29.14
290 160 1.46 99.99 | 2495 | 23,8 | 2245 3.00 27.26
300 150 1.56 T99.99 | 2662 | 2347 | 22.44 3.00 25.40
310 140 1.61 79999 | 2608 | 24 :»o':'f! 2242 3.00 23.87
320 130 1.61 99.90 | 2646 | 24.83 | 2241 3.00 22,70
330 120 | 156 0009 | 2669 | 2461 | 2241 3.00 21.64
340 110 1.46 T99.99 | 2701 | 2506 | 22.41 3.00 21.09°
350 100 1.32 9999 | 27.64 | 258 | 2241 3.00 21.02
Minimum Increase in Allowable VCG = 20.36
Maximum Allowable VCG = 47 441
Slability Analysis fim res.xls 320 :‘;L'l ’1:12{384320 960 NB
CF L
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Title Stability Analysis Hesulls WS No

Condition Transit Condition - Damaged Project
Draft 11.00 m Client ¢
Displacement 37083 mT Date 18-Jan-19"9§‘bg oS,
LCG (from FP) 57.18 m By MSE ‘*1{-.. s
TCG (+ve sthd) 0.02 m Checked
VCG (abl) 27.08 m
Genstab Run ID d3zi
Space Damaged S.W. Bal Tk 4s
Heel Axis| Wind Angle of _Aﬁ:thledc;f‘n f\iﬁ_’;—lué—{ DF Angle | Range of Min DF IMO s VCG
Heading Loll Static Wind| 2nd Int Stability | Clearance Damaged
...... s § _Heel N SO SS— Ratio
0 | 90 121 | 1.61 | 9999 | 2032 | 2770 | 2245 3.00 21.11
10 80 | 105 | i44 | 9999 | 2od6 | 2772 2.00 21.40
20 70 000 | 124 | 9999 | 2775 | 2662 2.00 22.20
30 | 60 | 000 | 098 | 99.09 | 2693 | 2595 2.00 23.61
40 50 000 | 071 | 9999 | 2639 | 2568 2.00 24,70
50 | 40 000 | 043 | 99.99 | 2597 | 25.54 1.00 30.36
60 30 0.00 | 0.4 99.99 | 2530 | 2516 _ 1.00 36.25
~ 9999 | | 2480 | 9909 99.99 :
2435 | us;.a n___":_"__q@__qa 99.99 *
2586 | 99.09 | 99.99 99.99 a
89 "25._93'_____"1(18 1 2251 2.00 32.65
280 {70 000 | 123 | 9999 | 2441 | 2318 | 2250 2.00 31.20
290 | 160 116 | 147 | 99.°9 | ;v.._a}[:_f_':___._g\,_/_ | 22.49 2.00 29.05
300 150 | 131 | 169 | 99.99 | 2561 | 2361 |  22.47 3.00 26.75
310 140 141 | 187 | 9999 | 2648 | 24e7 | 22.46 3.00 24.79
320 130 147 | 196 | 9999 | 2657 | 2461 | 2245 3.00 23.19
330 120 1.47 1.97 99.99 | ¢ 24.66 2 3.00 21.87
340 10 142 | 190 99.99 23 | 2532 | 3.00 21.17
350 100 | 134 | 177 | 9999 | 2796 | 2618 | 3.00 20.98 -
Minimum Increase in Allowable VCG = 20.98
Maximum Allowable VCG = 48,067

Stability Analysis 11m_res.xis d321
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Title Stability Analysis Results WS No

Condition Transit Condilion - Damaged Project 9%, ,;, .
Draft 11.00 m Client Petromec ‘\(l;;\'s\‘/
Displacement 37083 m'l Date 18-Jan-1999 o
LCG (from FP) 57.18 By MSE
TCG (+ve sthd) 0.02 m Checked
VCG (abl) 27.08 m
Gienstab Run ID d322
Space Damaged S.W.Bal Tk 13s
“Iee[ Axis|  Wind Anglé-_t—)i I\nc}l eof | Angle of | DF Angle | Range of Min DF IMO SVCG
Heading Lol Static Wind] 2nd Int Stability | Clearance Damaged
e WS | N S S SS— S— Ratio
S . B T e rea— |
| 0 | 90 000 | 102 | 9899 | 2999 2897 | 2250 2.00 19.11
|10 | 80 | 000 | 103 | 99.99 | 2834 | 2732 % 2250 2.00 19.08
20 | 70 | 000 | 101 | 99.99 | 2249 2.00 22.28
30 | 60 000 | o088 | 9999 | _i 2249 2.00 23.53
40 | 50 ~ 0.00 088 | 99.99 | 2249 2,00 25.61
50 40 000 | 076 | 99.99 | [ 2249 2.00 28.08
60 | 30 | 000 : | 2249 1.00 31.36
/0 20 | 000 | 2249 1.00 35.44
80 | o 0.00 2250 1.00 | 3868
90 0 0.00 22,51 1.00 40.93
_210 _180 0.00 ; | 255 22.54 1.00 41.65
280 170 | 0.0 ;m 9 [ | 1.00 39.89
290 160 0.00 99.99 o 1.00 37.30
300 150 ~0.00 - 'iur_) JJ i 1.00 33.79
310 140 0.00 | | 99499 1.00 29.94
320 130 0,00 B EEEE 2.00 26.84
830 | d20 [ 000 | 082 [ 99.99 2.00 24.38
340 i10 0.00 | 098 | 9999 2,00 20.70
850 | 100 | 000 | w0l | 99.99 2.00 19.61
Minimum Increase in Allowable VCG - 19.08
Maximum Allowable VCG = 46,161
. ig D
7
~I0 sl it : I.
Stability Analysis Tim_resxis d322 f 2010, '38 1320 960- BD- 08 RevB
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Title Stability Analysis Resulis WS No

Condition Transit Condition - Damaged Project
Dyalt 11.00 m Client
Displacement 37083 mT Date
LCG (from FP) 5718 m By MSE
TCG (+ve sibd) 0.02 m Checked
VCG (abl) 27.08 m
Genstab Run 1D d323
Space Damaged S.W. Bal Tk i8s
Heel Axis| Wind | Angleof | Angleof | Angle of | DF Angle | Rangeof [ Min DF IMO 3VCG
Heading Loll  |Static Wind] 2nd Int E.‘tal‘ili(y: Clearance | Damaged
—— CMeel N b b Ratio
i
)
0 [ 9 | 000 | 00 | 2947 | PBA7_ | 2250 2.00 19.32
10 80 0.00 1.06 | 2809 | 27.02 | 2250 2.00 21.64
|20 /0 0.00 1.11 1 ’*/42 | 77'_2{» ’33 | 2249 2.00 22.02°
30 60 0.00 .11 | 2740 | 2699 | 2248 2.00 23.08
40 50 0.00 1.05 2685 | ¢ 22.48 2.00 24.98
50 | 40 | 000 | 095 ’f’ 9 | 2644 | 2 22.49 2.00 27.05
60 | 30 | o000 | o0&t | 99 '; | V.",_.gz;} 22,50 2.00 29.70
70 | 20 ~0.00 072 | 9999 | 2545 22,50 1.00 32.58
80 | 10 | 0.00 059 }JJ 99 | 24, .62 | : R .U 50 1.00 | 35.85
90 | 0o | oo0 | 045 | 9999 | 2601 | 2456 | 2251 1.00 37.85
270 | 180 0.00 | 9999 | 9999 | 26.03 _._LJQ 99 | 99.99 99.99 :
280 | 170 | 000 | 9959 | 9999 | 2439 | 9999 |  99.99 99.99 ¥
290 160 | 000 | o044 | 9999 | 2473 | 2458 | 22, 64 1.00 40.52
300 | 150 | 000 | 031 | 99.09 | 2543 | 2642 | 1.00 36.38
__3io 140 | 000 | 048 2642 | 5_.,1_ N 1.00 31.87
320 130 0.00 | 064 9 | 2658 594 | a) 52 1.00 27.62
33 | 120 | o000 | o077 | 99. 9 1 2689 | ;>a vz | za 51 2.00 24,15
340 | 110 | 000 | 087 | 9999 | 27.71 | 2684 | ' 2.00 21.70
350 | 100 | 000 | 091 | 9999 | 2931 | @847 | 2.00 20.19
Minimum Increase in Allowable VCG - 9.32
Maximum Allowable VCG = 46,401

Slabilily Analysis Fim_resxls d323
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Title
Condition
Draft

Displacement
LCG (from FP)
TCG (+ve sibd)

VCG (abl)
Genstab Ru
Space Dam

n 1D
aged

Stability Analysis Resulis
Transit Condition - Damaged
11.00m

37083 mT

5718 m

0.02 m

27.08 m

d324

S.W. Bal Tk 20s

WS Nao
Project
Client
Date

3y
Checked

TH5R217T |+
P36 Ronca Q
Petromec ’1,

18-Jan-1999 \i gand
MSE

‘Heel Axis| Wind | Angleof | Anglzof | Angle of | DF Angle [ Range of | Min DF IMO 5VCG
Heading Loll Statie Wind|  2nd Ini Stability | Clearance | Damaged
—— il _Heel R L i N - Ratio
0 90 1.06 148 | 99.99 | 28.88 2.00 21.03
10 | 80 117 | 162 | 9999 | 2777 3.00 20.92
20 70 1.25 173 | 9999 | 27.24 3.00 20.99
30 | 60 128 | 178 | 9999 | 25.96 3.00 21.59
40 50 1.27 176 | 9999 | 26.74 3.00 22.81
50 | 40 120 | 167 135 3.00 24.33
60§ 80 | .09 | 149 W75 2.00 26.35
70 | 20 | 000 | i25 : 25.05 2.00 29.00
80 | 0 | 000 | qo0i | 99.90 .46 _ 2.00 31.91
90 0 | 000 | 083 | 9997 | 2463 2 i ¢ 1.00 33.76
270 180 000 | 9999 | 9999 | 3027 | 9995 G909 99.99 :
280 | i70 0.00 99.99 99.99 | 2441 | 99.99 ] 99.99 ‘
290 160 0.00 - 99.99 9999 | 2448 | 99.99 99.99 .
300 | 150 0.00 0.21 99.99 | 2517 | 2496 1.00 37.25
310 140 0.00 0.46 99.99 26541 1.00 31.57
320 130 0.00 | 070 99.99 | ) 2.00 25.78
330 | 120 000 | 083 | 9909 | 2.00 24.27
340 110 0.00 A5 | | 278 2.00 22.40
350 | 100 | om0 | 132 | "i" 29.50 '~a3 2.00 21.74
Minirmum Increase in Allowable VCG = 20.92
Maximum Allowable VCG = 48.001
\". q¥ )
l.l.i ‘.1
= e
] |1 HE H:*_’ nerr ';
Stability Analysis T _resxls o324 !‘wF _n__i__g_ ‘ZLZ léétl Ngl\j{-*gﬂ heVB
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Title
Condition
Draft
Displacem
LCG (from

TCG (+ve sibd)

VCG (abl)
Genstab R
Space Dan

Heel Axis

Stability Analysis Results

Transit Condition

ent
FP})

11.00 m

37083 mT
5718 m
0.02 m

27.08 m

un 1D
raged

Wind

d325
S.W. Bal Tk 2is

Angle of

!\I;gl-{: of

Damaged

Angle of

[ DI f\ngllr_!

B/ OO
80 io .21

1.23

T09.99
_99.99
99.99

T 99.00

_0dr ]

0.45

070 |
105 ]

RN

Minimum Increase in Alloyable VCG =
Maximum Allowable VCG =

Stability Analysis

T 9999

99.99
99 39

99.99
99,99

99.99

99.99 |

99,90

99.99

09.99
T99.09

20.61

A7.691

i re

99.99 |

Heading Loll Static Wind|  Znd Ind
- - T R—
0 90 .00 | 165 | 9999 | 2834
0 80 1.27 176 | 99.99 27.42
20 70 140 | 194 | 9999 | 2698
30 | 60 1.48 205 | 99.99 | 26.76
40 | s0 | 152 | 208 | 9993
50 40 151 | 201 | 9939

25.70
CoR00 | o
2669 |

2768 |

2087 | -

s.xls d325

Hange ol
Stability |

_26.79
25.66

25.05

Y/S No
Project
Client
Date

By
Checked

TH52177 g
P36 Ronca lor Eif A
Petromec -~ @""
18-Jan-1999 ¢ mArit:
MSE .

Win DF
Clearance

IMO
Damaged
Ratio

SVCG

22.10

3.00 2113

22,09

3.00 20.70

22.08

3.00 20.61

22.06

3.00 21.02

22.06

3.00 21.86

22,07

3.00 22.90

3.00 24.48

3.00 26.58

2.00 28.91

2.00 30.63

99.99

99.99 *

99.99 2

99.99 *

1.00 33.35

1.00 28.06

N E WX

‘ 2215

99.99 |  99.99
099.99 | 9¢.a9

T o909 G999
[ 90999 | ©9.09
2552 | 2290
551 | o217
2590 | 2215

2.00 24.92

2.00 22,74

2.00 21.86
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Title Stability Analysis tesulls WS Ho 7152177 f"'i, f A
Condition Transit Condition - Damaged Project P36 Ron‘cat{or\ AN
Draft 11.00 m Client Petromec. = ‘f, ;'
Displacement 37083 mT Date 18-Jan- 199&:;,*@» 1 k
LCG (from FP) 57.18 m B3y MSE ”NR\ ”f
TCG (+ve sthd) 0.02 in Checked
VCG (abl) 27.08 m
Genstab Run 1D d326
Space Damaged S.W. Bal Tk 22s
Heel Axis| Wind Aﬁ“c;fe of  Angle of | Angle of | DF Angle | Range of | Min DF IMO 8 VCG

Heading Loll Static Wind| 2nd Int Si:lhiliiy“ Clearance Damaged

R S o Meet ¥ 0 L | B Ratio

0 |90 | 157 | 204 | 9999 | 2sei | 267 | 2196 3.00 20.56

i | 80 176 | _'_22') 9990 | vﬁr | 2507 | 21.94 3.00 20.03

20 | 70 | 180 | 249 | 9999 | 269 24.47 | g 4.00 19.85
30 | 60 197 | 262 | 99.99 | ¢ 24.i14 | 4.00 20.14
40 | 50 | 199 ' | 99.09 | 2397 | 4.00 20.85-
| 50 40 1.96 | | 9990 | 2626 | 2374 | 4.00 21.83

60 | 30 1.87 | 99.99 2671 | 9:_1.:;54__ | 3.00 23.34

70 20 72 - 99.99 | 2503 | 2247 | 3.00 25.46
_ 80 | f0 | i50 | 9999 | 2442 | 2266 | 300 | 27.93

90 0 1.25 9999 | 2448 | 2302 | 2.00 30.01

270 180 0.00 99.99 | 25981 | 99.u9 | tm 99__ 99.99 ¢

280 | 170 0.00 T 99,99 | 2492 | 9999 |  99.99 99.99 8
290 | 160 000 | T 99.99 | 2471 | 99.09 | wqq 99.99 .

300 150 | 000 99.99 ___"_’sg'm'” 26505 | 99.09 |  99.99 99.99 :
310|140 | 000 | 030 | 9999 | 2546 | 25144 |  22.06 1.00 32.33
320 | 130 | o000 | o071 | 9950 | 2 2518 1__ 22.02 2.00 27.30

330 | 120 000 | 110 | 9999 | 56.66 ~ 2586 | 22.00 2.00 24,12
340 | 110 | 1.03 46 | 9999 | 2794 | 2648 | 2198 2.00 22.56
350 | 100 | 132 | i/ | 99 2995 | 788 | 2197 3.00 21.36
Minimum Increase in Allowable VCG - 19.86
Maximum Allowable VCG = 46.931

<
OIS
DRt
Hq-‘lf ﬂ ‘,J e "". - - -
' f mma FIEL 0 INBE o
Stability Analysis Tm_res.xls d325 1010.38-1320-960- NBD-' 18 RevB
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€y
Title Stability Analysis Hesulis WE No seary W ‘
Condition Transit Condition - Damaged Projact P36 Roncado 'é;,J ' i .
Draft 11.00 m Client Petromec \'-ir,;}. /!TP,.
Displacement 37083 m Date 18-Jan-1999 \\“‘fﬁ'[}'f.:'/
LCG (from FP) 57,18 m BBy MSE '
TCG (+ve sibd) 0.02 m Checked
VCG (abl) 27.08 m
Genstab Run 1D d327
Space Damaged S.W. Bal Tk 18s & C/L10S
Heel Axis| Wind | Angleof | Angle of | Angle of | DE Angle| Range of | Kin DF IMO sVCG
Heading Loll Static Wind[ 2nd Int Stability | Clearance Damaged
I o lomeet |4V Ratio
o | e 0.00 | 100 | 9988 | 2947 | 286 2.00 17.82
10 80 0.00 .07 [ 2794 | 26.88 | 2.00 21.04
20 | 70 | 000 | i.di 99 | 2782 | 26.21 _ 2.00 21.21
30 | 60 | o000 | dd2 | 99.99 | 2698 | 2587 2.00 21.94
a0 | s | oo0 | 10 | 0980 | w073 | o508 200 | 2383
B 000 | 095 | 99.99 | 2632 2.00 26.09
9999 2,00 27.44
i 1.00 30.33
99 1.00 | 33.73
X 1.00 35.84
99.99 *
i 99.99 .
99.¢ 1.00 40.51
99 1.00 36.23
9999 1.00 31.21
i 9570 1.00 26.49
26.10 2.00 22.99
~99.99 T 26.85 2.00 20.47
2 28.32 2.00 18.82
Minimum Increase in Allowable YCG - 1/7.82
Maximum Allowable VCG = 44.301
Soiig [ttty
5 s
DV o
Y S ‘,vf-'"u-....,_,m__h_
HEPADUA FiEL B0 oyl i

'

Stability Analysis iim_res.xls d327 1L-2010.38-1320-960-NBD-908
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Potrobras 36 - Roncador Field Development ™ g/ Y

NOBLE

Operatons Manual - Volume 7

!l.q

Ira

ol ugld

vt DENTON

Loading Condition:
Dra

- —_— — — e — - - CQG \Wg e

Sea Water Max Vol. Den mv % fimm oL I‘” FSCy FSC,
Ballast Tanks | ™’ t/m? to~ 53 g L 1
SWBallastiP | 8867 | 1.025 | 99% | {qp P g'ggg £.000
SW Ballast 1S 886.7 1026 | 99% | !, S5 b- 0.000
SW Ballast 2P 877.6 | 1025 | 74% | 147 0'33? 0.000
SW Ballast 25 8776 | 1.025 | 69% | ' a6 56,4 ey 0.000
SW Ballast 3P 728.7 1.026 | 80% “»1.6 24.3 0-000 e
SW Ballast 38 7087 | 1.025 | 85% | .64 S 0.000 0.000
SW Ballast 4P 7983 | 1.025 | 9% | .90 445 3,650 0.001
SW Ballast 45 7983 | 1.025 | 99% 1.4 i ey 0.000
SW Ballast 5P 2566 | 1.025 | 1% 0.6 411 44000 0.000
SW Ballast 55 2566 | 1.025 | 1% 8.5 Hhye s 0.000
SW Ballast 6P 5039 | 1.025 | 9% | 50 4.0 0,000 0.000
SW Ballast 65 5239 | 1.025 | 99% | 00 0o e 0.000
SW Ballast 7P 555.2 1.025 | 99% 0.0 0.0 '3 e
SW Ballast 7S 555.2 | 1.025 | 99% | 0.0 T ) -
SW Ballast 11P 6447 | 1.025 | 99% | o0 0.0 . )
SW Ballast 115 644.7 | 1.025 | 9% | o0 -
SW Ballast 13P 6447 | 1.025 | 99% | 00 e 0000 | D000
SW Ballast 135 6447 | 1.025 | 99% S =
SW Ballast 16P 207 | 1095 | 1%l 1o o719 | 0036 | 0146
SW Ballast 165 o497 | 1025 | 1% | ooz T 3izr 1T

SW Ballast 17P cosa | 1025 | 96% | —= 121 | 0039 | 0147
SW Ballast 175 523.9 1.025 99% wical Stability

SW Ballast 18P 5552 | 1.025 | 99%

SW Ballast 185 5552 | 1.025 | 99% | frectedvoa L

SW Ballast 19P 728.8 | 1.025 | 99% | 11/ |?¥~;n.\=, v z;ggrr: S;-?G m
SW Ballast 195 7988 | 1.025 | 99% | IT/GML - 695 6-72 m
SW Ballast 20P 768.2 1.025 | 99% | — : SR m
SW Ballast 205 768.2 1.025 99% | bility Margin

SW Ballast 21P 963.7 1.025 | 13% -

SW Ballast 215 963.7 1.025 | 44% | owable VCG . -

SW Ballast 22P 10673 | 1.025 | 1% | iility Mf; f“ o eg'gg ! ,.
SW Ballast 225 10673 | 1025 | 1% | T - I k{
SW Ballast 23P 665.6 1.025 1%

SW Ballast 23S 665.6 1.025 1% Righting Arm & Overturning Arm Curve

SW Ballast 24P 980.8 1.025 1% 6

SW Ballast 245 9808 | 1.025 | 1% | 14l l )

SW Ballast 25P 665.6 | 1.005 | 1% | e 1 >

SW Ballast 256S 665.6 1.025 1% | 10- ' pr

SW Ballast 26P 980.8 1025 | 1% |: g | - /

SW Ballast 26S 0808 | toos | 1% |2l | | [SF—a

I— . R e Pal || e wom

SW Ballast Total I ) s _l " '

I = - S0 : } T Dy

— B ( e o I 0 10° 202 3 o
Prepared | . | ..
Checked . R B Pl

 MA-3010.38-1320-91 5-NBD-909" -
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Petrobras 36 - Roncador Fleld Development
Operatons Manual - Volume 7

Loading Conditlon: Transiition from Transit Dralt (i 1.0m) to b
7 eTenks [ [ % [ Welqht | LG o
D < Tanks 8p 0% 0.0 402501 Al (Winch 2) ] “faP
Dritisvaler Tanks as 0% 0.0 402p,, l.’ fl (Winch 4) by
Drifl Water Tanks 8P 0% 0.0 10. J{’u | Aft (Winch 3) 5P £ E
Drill Water Tanks 95 0% 0.0 10.5p0 Aft l..np h ) 9P 450 85.3 91.05 -33.48 13.72
Drilt Waler Tanks 14P 0% 0.0 72 3oyt Fyd (Winch 5) 2aP 450 85.3 31.13 -30.50 4.60
Drill Water Tanks 145 0% 0.0 723901 Fyed (Winch 7) 2bp 450 85.3 2528 -30.50 4.60
Deill Waler Tanks 15p 0% 0.0 72300 Fwd (Winch 6) | 6P 450 B85.3 26.31 -31.12 16.19
Diill Water Tanks 155 0% 0.0 7e )ﬂ 1t Fwd (,\ - i o 450 85.3 21.73 -33.48 13.72
- 1 L ¢ : { 4as 450 853 8165 | 30.50 4.60
0 T T 00 1 0005 mq A (Winch 15) 4bs 450 85.3 87.52 30.50 4.60
Sthd Afi (Winch 14) 85 450 85.3 86.47 31.12 16.19
R o o o ) Sthd Al (Winch 16) 5 450 853 91.05 33.48 13.72
Potable Water ) Fl 1D % | Dens | YWelght | U C.‘;LL(} Fwed (Winch 10) 3aS 450 85.3 2526 30.50 4.60
Pot Vfaler Tk P 100% 1.000 1938 B4.5% 54 Fyd (Winch 12) 3bSs 450 853 31.18 30.50 4.60
Pot Water Tk is 100% 1.000 193.8 84585 hd Fred (Winch 11) 75 450 853 26.31 31.12 16.19
Pot Water Day Tk 0 100% 1.000 152 18.8%thd Fyd (Winch 9) 118 450 85.3 21.73 33.48 1372
i 0 T e | - o 7200 | 13646 | 56.39 0.00 9.78
FuelOil 10 [ w “Welght T iTenslon | Welqht |_LCG 1CG VCG
FO Tank 10P 0% 0.0 51 0 0.0 2463 38.00 1829
FO Tank 108 0% 0.0 51.05finch 10) 82 0 0.0 28.19 38.00 1829
O Tank 12 0% 0.0 61.7200¢h 11) 53 0 0.0 31.75 38.00 18.29
FO Tank 128 0% 0.0 51.720nch 12) 54 0 0.0 35.31 38.00 18.29
FO Overllow P 50% 82 /8.94%inch 13) S5 0 0.0 81.02 38.00 18.29
FO Overllow § 50% 7.6 18.87finch 14) $6 0 0.0 84.58 38.00 1829
- . ] 1 L snehis) 57 0 0.0 83.14 | 3800 | 1829
Fuel Gl o 0 I | 158 | 7B8.914nch 16) S8 0 0.0 91.70 38.00 829
) - ‘ Pi 0 0.0 2463 | -38.00 18.29
g e 1D Welght_ P2 0 0.0 28,19 | -38.00 18.29
. NiP [ 00 P3 0 0.0 3175 | -38.00 | 1829
¥ oyl NS 0.0 P4 0 0.0 3531 -38.00 18.29
DO Gelile Nip 1053 1) P! Q 0.0 B81.02 =38.00 18.29
DO Day T Nep 110.6 74.69(inch 3) Pé 0 0.0 8458 | -38.00 | 1829
DO Day Tk Nas 735 82.01/inch 2) P Q 0.0 88,14 -38.00 |. 1829
DOSeti N4S 735 79.157inch 1) Ps 0 0.0 91.70 -38.00 1829
DO Sewvica 0 itz 48.01 o
S SIS i (R S 0.0 0.00 0.00 0.00
0 374.0 | T -
T 0 % | Weiqht |__LCG TCG VCG
N ) Welght ] T8 10% 0.8 63.51 9.85 37.88
torage Tank Port NP 0.0 5: TT-02 10% 0.8 4928 9.85- 37.88
Drains Slorage Tank Sthd NiS 0.0 8185 1103 16% 42 8840 | -31.10 37.88
Waste Oll NP 1.9 80.72 Tr-04 10% 3.1 8140 | -32.18 37.88
VSaste Ol NiS 19 80.72, TT-05 10% 10.0 8597 | -23.86 | 3758
Air Compressors LO Storage T65101 0.8 7847 chouse V-0 0% 51 88.61 24.15 37.58
Mooring ¥inch LO Storage T65105 0.3 7847 chouse TT-07 16% 52 B80.51 24.00 37.58
Mooring Winch LO Storaga T65106 0.3 3‘..(-5 Tr-(3 5% 4.1 8290 31.44 37.88
Moorirg Winch LO Storaga T65107 0.3 233 TTr-09 5% 3.0 69.19 -5.33 37.88
Maooring Winch LO Storage 165108 0.3 Tr-10 0% a3 7527 -8.16 37.78
Em. Gen, LO Storaga T65109 0.5 Tr-11 10% 4.4 7527 -1.02 37.78
Wi Reom LO Storage 165110 0.8 Tr=12 10% 3.1 75.37 4,83 37.68
Wi Reom LO Storaga T65111 038 Tr-13 0% 0.6 61.89 275 37.58
Turbina Luba Ol Consule "G UQ-122208 0.0 lown A TT-i4 0% 20 37.67 2262 | 97.58
Turblna Lubg Ol Consule '8 UQ-122306 0.0 B9.68 Workshop TT-15 0% 6.1 73.19 23.30 37.58
Turtine Luba Oil Consula *A' UQ-122304 0.0 89.71 N !
— e attr 1 o 55.8 7824 1.41 37.70
Lub Ofs 0 ) I | _‘_.si__' 6581 E
F7 ellaaous Tanks 1D % | Densily | 1 b Weight | _LCG 1CG VCG
; j Tank P 10% 1.000 - TOMDO 1.4 65.89 8.51 43.87
b g Tank 5 10% 1,000 05 7849 MD-02 5% 1.4 48.89 8.51 43,
v 1 Drain Tenk P 0% 1.000 0.0 7703 it Starage M0-03 1W0%-{ 46 4889 | 851 4387
V. ang Draln Tank S U 1.000 0.0 77.13
Deaerator Tower (Port) C-51001 0% 1.000 0.0 85098 & MD 5 : o ) 7.4 52.10 851 43.87
Ceaeralor Tower (Starb) C-52001 0% 1.000 0.0 as0a = A T o o i
Auxiliary Genaralor DO GE-514001 100% 0.670 1.0 5439 wdown Areas | ‘1D % Weight | LCG T€G VCG
Afl Column Separator Tank NiP 0% 1.000 0.0 e - T TTHo 0% 0.0 21.10{—=35.80 48.90
Al Colun Separator Tank NiS 0% 1.000 0.0 7972 yen L A%, 304 37.14 10.07 43.00
I B - o - LD-G2 46% 30.0 38.55 -3.52 43.00
0t 1 23 | e67i LD-0% 40% 213 3927 | -1128 | 43.00 .
) - 0 D04 £0% 296 95.42 0.43 43.00
p— 10 | % | Density | Weight | LCG Laydow LB-0S 0% 28.3 9544 1543 43.00
Fyid clma pik TOsSCO1A 0% 1.316 0.0 2500 Laydown LDCG 0% 31.9 95.44 30.80 43.00
Fyid elmn ptk T050018 0% 1.316 0.0 1,16 LD-07 o 0.0 73.34 -546 | 43.00
Fwd clma pak TOS001A 0% 1.316 0.0 LD08 0% 0.0 73.24 9.54 43.00
Fved oo pik TO50018 0% 1.316 0.0 5. L0 0% 0.0 73.34 24.54 43.00
Helifuel Refuel ASBO0 100% 1.000 7.9 2455 \down LD-10 0% 0.0 106.05 { -19.00 | 3658
Helituel Disp A58002 100% 1.000 0.1 250 LD-11 £0% 1272 30.37 129 43.00
Incinerator GO Day Tank 159305 100% o.um 0z 21.66 i
F¥{ Cheimn Dosing Tank T55101 100% 000 2.0 €3.02 jdown Areas i i) : i 298.7 5207 521 43.00
Y/ Cooling ExansionTank 155102 100% I 00 0.5 64.97 S o
Oily Waler Separatars V-66201/V-662021  100% o 1.4 £0.77 Mems i D ) Weight | LCG TCG VCG
Glycol Sump Tank TQ-122301 0% 0.0 €523 D ) - 0.0 0.00 0.00 0.00
Tank Top Sump Tank V-533605 0% 00 71622 0 0.0 0.00 0.00 0.00
e s 0 0.0 0.00 0.00 0.00
Non Steuctural Tanks 0 i 4 124 i 45:a i 0 0.0 0.00 0.00 0.00
- i 0 0.0 0.00 000 0.00
Units are as follows: Weight - metric tonnes, densily - metric tonnes per cubic e £ r— X, 7 0. 0.00 0.00 “0.00
;'“r"” % f’PHf‘f'\'H"N',:,“r--‘.-n
] i —r 1 \ 1 I|.
i \HOIffJ\DOH\(‘ALLS\bTABH HAREY_C\18, 18.0{LOADCASE XS Delailed sumima Gl 1MA-3010 38-1320-915-NBD-909

Ay



Petrobras 36 - Roncador Field Develo
Operatons Manual -

Loading Con

dition:

Yolume 7

Sea Water Max an I)ensﬂv
Ballast Tanks m® t/m?
SW Ballast 1P 886.7 | 1.025
SW Ballast 18 886.7 1.025
SW Ballast 2P 877.6 1.025
SW Ballast 2S5 877.6 1.025
SW Ballast 3P 728.7 1.025
SW Ballast 38 728.7 1.025
SW Ballast 4P 798.3 1.025
SW Ballast 45 798.3 1.025
SW Ballast 5P 256.6 1.025
SW Ballast 55 256.6 1.025
SW Ballast 6P 523.9 1.025
SW Ballast 65 523.9 1.025
SW Ballast 7P 555.2 1.025
SW Ballast 7S 5565.2 1.025
SW Ballast 11P 644.7 1.025
SW Ballast 115 644.7 1.025
SW Ballast 13P 644.7 1.025
SW Ballast 13S 644.7 1.025
SW Ballast 16P 249.7 1.025
SW Ballast 16S 249.7 1.025
SW Ballast 17P 523.9 1.025
SW Ballast 178 523.9 1.025
SW Ballast 18P 5552 1.025
SW Ballast 18S 555.2 1.025
SW Ballast 19P 728.8 1.025
SW Ballast 1958 728.8 1.025
SW Ballast 20P 768.2 1.025
SW Ballast 20S 768.2 1.025
SW Ballast 21P 963.7 1.025
SW Ballast 215 963.7 1.025
SW Ballast 22P 1067.3 1.025
SW Ballast 225 1067.3 1.025
SW Ballast 23P 665.6 1.026
SW Ballast 23S 665.6 1.025
SW Ballast 24P 980.8 1.025
SW Ballast 245 980.8 1.025
SW Ballast 25P 665.6 1.025
SW Ballast 255 665.6 1.026
SW Ballast 26P 980.8 1.025
SW Ballast 265 980.8 1.026
SW Ballast Total R
e
Prepared -
Checked -

LAHONCADORCALCS\STABIL\REY (,\l 2 H‘!LO/\IJ(_.."\QE )J S ]il\, nls

ggdical Stability
:]r}t

I’E{@‘ﬂ_;?f’-‘ iz
gy
1 11 385
-—7"_1__5-( 3 VCG
comCLl  m
9903 | 297
990.0 0.0
1€0.2 26.4
{¢1.7 35.4
1<3.6 39.1
1<1.6 24.3
32-6.1 25.8
90-9.0 44.2
1e1.4 37.7
19-0.6 41.1
128.5 43.9
195.2 43.0
990.0 0.0
99'0.0 0.0
99'0.0 9.6
99'0.0 0.0
9910.0 0.0
990.0 0.0
11.01 5.08
19 & 8 b e
190.02 | 24.43
1%

jorected VCG =

jod [ KML =
33T/ GML=
2%

jopility Margin
T
1opwable VCG =

o}__‘ﬂl_l_yjfkﬂ_gml =

%
1%
1%
% 16—

for 14 ———t———f—
f% 12—

{9 10

igé Bk e ==

R

4 {——f

[ B Iy I
¢

o A S

{OBLE )
JENTON 7\ L
\,;_,, g
FSC; | FSC, | =
u:i” m
0.000 0.000
0.000 0.000
0.000 0.000
0.001 0.000
0.001 0.000
0.000 0.000
0.000 0.001
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.001 0.000
0.000 0.000
0.009 0.108
0072|0109 |
2444 m  2454m
23.80m  34.30m
4.36 m 9.76 m

T 2850m
3.96 m

et —————— "

ftighting Arm & Overlurning Arm Curve

'f (‘ mw {0 ey s

™




Petrobras 36 - Roncador Fleld Development

Operatons Manual - Volume 7
Transiition from Transit Draft (11.0m) to f

Loading Conditlon:

T — _ B TR =33 ity | Welght [ 1
0, ater 1 ep 0% 0.0 +
Grill Watsr Tanks 85 0% 1.000 0.0
Crill Walsr Tanks ap 0% 1.000 0.0
|Drifl Walsr Tanks 95 0% 1.000 0.0
Drill Waler Tanks 14p 0% 1.000 0.0
Oriil Water Tanks 145 0% 1.000 0.0
|Drill Waler Tanks 15p 0% 1.000 0.0
Diitl Walsr Tanks 155 0% 1.000 0.0
Dril Water Tanks (Process FV) R N 00
I'Ul"ab!-" Waler - — D _ % | Density
'Pol Waler Tk iP 100% 1.000
IPol Waler Tk is 100% 1.000
Pol Watsr Day Tk 0 100% 1.000
Polable Water 0 | A7
Fuel Oil 1D % | Density | Welgint |
FO Tank ioP 0% 0.9¢0 0.0
FO Tank 108 0% 0.560 0.0
FO Tank i2p 0% 0.960 0.0
FO Tank i2S 0% 0.9560 0.0
FO Overlow P 50% 0.860 82
FO Cveriiow s 50% 0.560 7.6
Foc ol R R S—— o
N b [ % “Wielght |
‘ NiP 0% . 0.0
O.___.adge HiS 0% 0.570 0.0
00 Setils NipP 106% 0.870 1055
00 Day Tk N2P 100% 0.870 1106
0O Day Tk N3s 100% 0.670 735
D0Seti N4S 100% 0.870 735
DO Service 0 100% 0.870 112
Diesel OF 0 T iaran |
T % | ensiy | Welaht |-
I)r.ﬂ ns Storaga Tank Porl Hip 0% 0.500 0.0
(}ains Slorage Tank Stbd HiS 0% 0.200 0.0
Waste Ol HiP 10% 1.000 1.9
Waste Of N1S 10% 1.000 19
Alr Comgressars LO Sterage 165101 100% 0.900 0.8
Mooring VWinch LO Storage T65105 100% 0500 0.3
Mooring Winch LO Storage TG5106 100% 0.800 0.3
Mooring Winch LO Storage Te5107 100% 0.900 0.3
Mooring YWinch LO Storage T65108 100% 0.200 0.3
Em, Gen, LO Sloraga 165109 100% 0.200 0.5
Room LO Storage Tes5110 100% 0.600 0.8
V1 Room LO Starags T65111 100% 0.500 0.8
Turbine tuba Ol Consule 'C’ UQ-122308 0% 0.900 0.0
Turisine Luba Git Consula 'B UQ-122306 O% 0.900 0.0
furbine Luba Gl Consula 'A’ UQ-122304 0% 0.£00 0.0
b Oifs I
BTE 3 Tanks ] 1D
3 fank P
JMdicg Tank S % ¥
g Drain Tank P 0% 0.0
'u 1.« Ting Drain Tank s 0% 0.0
ezeraler Tower (Port) C-51001 0% 0.0
IB* eraler Tower (Starb) C-52001 0% 0.0
Auxitiary Generator DO GE-514001 100% 1.0
At Colum Separator Tank HiP 0% 0.0
At Column Separator Tank NiS 0% 0.0
o __t 2d
! lwral T iD % | Densiy | Weight | |
Fwd clma pk TOS001A | 0% | 14i6 | 00
Fwdd clma petic TOS0018 0% 1.416 0.0
Fvadf olma p-tk TOS001A 0% 1.316 0.0
Fyed clma p-tk TOS01B 0% 1.216 0.0
Halifuel Refuel AS8001 100% 1.000 79 |
Heliluel Disp ASECO2 100% 1.600 0d i
Incineralor DO Day Tank 159305 100% 0870 0z |
FW Chem Dosing Tank 155101 100% 1.000 20 |
"W Coolrg ExansionTank 155102 1003 . 0.5
Sy Waler Separators V-66201/V-66202} 10G% 0.900 io14
shycol Surp Tank TO-123301 0% 1080 1 00 i
fank Top Sump Tank V-533605 0% 1000 1 00
(a0 Strsiural Tanks o AN

|1)

‘O'r’l'l/\'l(n K
40520l At (Winc b 1)

72 3P0r Fund (Winch £)
723200 Frd (Winch 7)
723201 Fyd (Winch £)
72 a”0n Ferd (Winch 8)

St Al (Winsh 12

l.l(-u'!hin[\u
Sibd Al

('.'n',la hit)

7131 ﬂ:.l}ll al (Winch 9)

1q F¢

51.05nch ‘i}

51.05inch 10)
t;!.a?}ﬁrr;h 11)
61.7ahnch 12)
78.947nch 13)
78.8Minch 14)

finch 15)
9ifinch 16)
,u"_“’ h 6)
“LCG finch 7)
67.61{inch 6)
78.580nch 5)
74.5260¢h 4)
74 .60fnch 3)
g2.01finch 2)
70.i5fnch 1)

46,01

Lo
76,47 sheuse
78.1¢2house

34.65

2333

91.04 hop

48.60

57 ihop

Laydewn Area

5“4 ard Laydown Area
89.68 Workshop

B9 ___ o

7} ;75 @il Storage
1713 =

8508 B t.'LJ

"~ Laydovin
Laydown
2500 Laydawn
2215 yun
2215 3N
25.00 3w
a4.55 ydovin
2594 url
21.65

(dosin Areas all

63.062
197

Units are as follows: VWeight - metric lonnes, densily - imeldc lonnes per cubic me_ ) i

LARONCADOR\CALCS\STABILREY_G\12,5{LOADCASE XLt

5)0etailed sumima

B8O7T i_lr,l’n'- P : )

SIS

)

b e Mo e o B B T I ¢ LB Y w
- LR AL L2 M e n =i £ (e b R

{tl
MO-01
MD-02
MD-03

I(J
HD
L-0%
L0
LD-03
LE-04
LC0S
LD06
LD O7
|08
LO-09
Lo
L1

=

1
0
[§
(4]
{
il

f
?

Al P *mu' Ul

{ViIN)

m aoip

0.9 1326 a15- NBD-QOQ

o | Welght
: 853 1 C87.52 -30.50 4.60
: __65:8: 8165 | -2050 | 480
ahiEs.| sear | ati2 | 1619
T s ;1 7 91.05 -33.48 13.72
450 853 3113 | -30.50 4.60
450 85.3 2526 | -30.50 460
450 853 26,31 31,12 | 16.19
450 853 2173 | -3348 | 1372
450 853 8165 | 8050 4,60
450 85.3 87.52 30.50 460
450 853 86.47 a2 16.19
450 85.3 91.05 3348 1372
450 853 2526 30.50 460
450 853 31.13 30.50 4,60
450 85.3 26.31 3112 | 1649
450 853 | 21.73 3348 1372
{ 13646 | 56.39 0.00 9.78
: Welght | _LCG 1CG VCG
0 0.0 2463 | 38.00 1829
0 0.0 28.19 | 38.00 1829
0 0.0 3175 | 3800 | 1829
0 0.0 35.31 38.00 1829
0 0.0 81.02 | 3800 | 1829
0 0.0 84.58 38.00 1829
o 0.0 88.14 38.00 1829
0 0.0 91,70 38.00 1829
0 0.0 2463 | 3800 | 1829
0 0.0 28,49 | 3800 | 1829
0 0.0 3175 | -38.00 | 1829
0 0.0 35.31 3800 | 1829
0 0.0 8102 | -3800 | 1829
0 00 8458 | -38.00 | 1829
0 0.0 88.14 | -38.00 | 1829
0 0.0 9170 | -3800 | 1829
T 0.0 0.00 0.00 0.00
— % Welght | LCG TCG VCG
10% 0.8 63.51 9.85 3788
10% 0.8 49.26 9.85 3788
10% 42 8840 | -31.10 | 37.88
10% 3.1 8140 | -92.18 | arses
10% 10.0 8597 | -23.86 | 3758
10% 5.1 88.61 2415 | 3758
10% 52 80.51 2400 | 9758
5% 4.4 82.90 3144 | 3788
5% 3.0 69.19 533 37.88
10% 33 7527 -8.16 37.78
10% 4.4 7527 102 | 3778
10% 3.4 75.37 483 3768
0% 06 61.89 275 37.58
0% 20 3767 | 2262 | 3758
10% 6.1 7319 | 2330 | 3758
I 7824 141 37.10
i % Welght | LCG TCG VCG
5%, | 14 65.89 851 4387
5% 14 48.89 8.51 438
0% 46 48.89 8.51 43,
1 74 52.10 8.51 43.87
Weiqht LCG TCG VCG |
3 0.0 21.10 | -35.80 | 48.90
40% 304 37.14 1007 | 43.00
40% 30.0 38.55 352 | 43.00
40% 21.3 3927 | -1128 | 4300 -f
50% 296 95.42 0.43 43.00
5% 28.3 95.44 1543 | 43.00
50% 31.9 95.44 3080 | 4300
0% 0.0 73.84 546 | 43.00
0% 00 73.34 9.54 43.00
0% 0.0 73.34 2454 | 43.00
0% 00 10605 | -19.00 | 8658
GO% 1272 | 8057 129 43.00
i | 2987 | 5207 521 4300
i Weight | LCG TCG VCQ
R B Y 0.00 0.00 0.00
0.0 0.00 0.00 0.00
0 0.00 0.00 0.00
i 0 0.00 0.00 0.00
! 0.0 0.00 000 |, 0.00
i B oo hfood | 000 | 000
TIONGG vy !

114




Petrobras 36 - Roncador Field Deve

Operatons Manual - Volume 7
Loading Condition:

Sea Water Max Vol. | Densily
Ballast Tanks m’ i/m?
SW Ballast 1P 886.7 | 1.025 |
SW Ballast 1S 886.7 1.025
SW Ballast 2P 877.6 1.025
SW Ballast 25 877.6 1.025
SW Ballast 3P 728.7 1.025
SW Ballast 3S 728.7 1.025
SW Ballast 4P 798.3 1.025
SW Ballast 45 798.3 1,025
SW Ballast 5P 256.6 1.025
SW Ballast 55 256.6 1.025
SW Ballast 6P 523.9 1.025
SW Ballast 65 523.9 1.025
SW Ballast 7P 555.2 1.025
SW Ballast 7S 555.2 1.025
SW Ballast 11P 644.7 1.025
SW Ballast 115 644.7 1.025
SW Ballast 13P 644.7 1.025
SW Ballast 135 644.7 1.025
SW Ballast 16P 249.7 1.025
SW Ballast 16S 249.7 1.025
SW Ballast 17P 523.9 1.025
SW Ballast 175 623.9 1.025
SW Ballast 18P 555.2 1.025
SW Ballast 185 555.2 1.025
SW Ballast 19P 728.8 1.025
SW Ballast 19S5 728.8 1.025
SW Ballast 20P 768.2 1.025
SW Ballast 205 768.2 1.025
SW Ballast 21P 963.7 1.025
SW Ballast 21S 963.7 1.025
SW Ballast 22P 1067.3 1.025
SW Ballast 225 1067.3 1.025
SW Ballast 23P 665.6 1.025
SW Ballast 235 665.6 1.025
SW Ballast 24P 980.8 1.025
SW Ballast 245 980.8 | 1.025
SW Ballast 25P 665.6 1.025
SW Ballast 255 665.6 1.025
SW Ballast 26P 980.8 | 1.025
SW Ballast 265 980.8 1.025
|SW Ballast Total T
— — A_TB-RI/
Prepared - )
Checked -

N

“hﬂ i“lif - E
it w DE T\TTON

T TCG VCG FSCr FSCL

1 from CI m m m

03 | 297 0.000 0.000
0.0 0.0 0.000 0.000
0.2 26.4 0.000 0.000
i7 35.4 0.001 0.000
-3.6 39.1 0.001 0.000
-1.6 24.3 0.000 0.000°

¢ 6.1 25.8 0.000 0.001

¢ -9.0 44.2 0.000 0.000
1.4 37.7 0.000 0.000
-0.6 41.1 0.000 .0.000

¢ 85 43.9 0.000 0.000

¢ 5.2 43.0 0.000 0.000

¢ 0.0 0.0 0.001 0.000

¢ 0.0 0.0 , 5

¢ 0.0 9.8 -

¢ 0.0 0.0 . .

¢ 0.0 0.0 0.000 0.000

¢ 0.0 0.0 - -
0.71 5.14 0.008 0.075

005 | 50| 0011 | 007

(

ctatical Stability

C

“orrected VCG = 23.05m 23.11m

MT / KML = 2700m  27.90m

a7 / GML = 1 3.95m 4.79 m|

€
tability Margin

» mElpoy: = roms

Tlowable VCG =

tability Margin =

Righting A

0 & Overturning Arm Curve

{6 ———————

jd 4+—

10 +—m——t

Rlighting Amn (Malres)

2 #_i i

T 26.70m
3.59 m

),
b

.~J.
! r‘ﬂw rfr

DIVEAO DE R 1

e T,

f“ﬁ f, ‘M’rﬂj 17




Petrobras 36 - Roncador Field Development

Operatons Manual - Volume 7
Transiition from Transit Draft (11 .Om) to N

Loadina Condition:

_unks D [ % iy | Welqit |
M. atet Tanks 8p % 0.0
il Water Tanks 838 % 0.0 4025l Al ("’ 4
il Walter Tanks 9P 0% 0.0 20,5000 Alt (Winch 3)
il Waler Tanks 9§ % 0.0
il Waler Tanks 4P 0% 0.0
il Waler Tanks 143 0% 0.0
1ill Waler Tanks 15P 0% 0.0 i Feed (\.u;h 6)
rill Water Tanks {1553 0% 00 { Fwd (Winch 8)
o if d Al (inch 13)
il Valer Tanks (PrecessPW) | o § | TT0.0 | 0.oathd Al (Winch 15)
I o T ind AR (Wiach 14)
I txdh At (Winch 16)
cotableWater | b % “Welqid | Lcatd Fed (Winch 10)
ol Water Tk ip 100% 1938 | e4.5ahd Fed (Winch 12)
Yol Water Tk iS 100% 193.8 £4.561bd Fwd (Winch 11)
"ol Water Day Tk 0 100% 152 7867040 Fyed (Winch 9)

a Waler 0 ) | A7 | I
uelOil 10 % Density | Welght | LCG) Forc Forces s
-0 Tank iop 0% 0960 | 00 | 5i.05mch9)

O Tank 105 0% 0.860 0.0 51.05nch 10)
0 Tank 12p 0% 0.960 0.0 61.72nch 11)
O Tank 125 0% 0.860 0.0 61.72nch 12)
"0 Overflow P 50% 0.860 82 78.94nch 13)
O COverilow S 507 0.960 76 7887 0ch 14)
o nah 15)
‘uel O N 0 — | 158 | 7891nch16)
T Tinehig)
1o Veelgit | LCGIneh7)
s NP 0.0 67.61nch 6)
o= .dga NiS 0.0 78.561¥
30 Setite Nip 105.3 74.52i0ch 4)
HO Day Tk N2pP 1106 74.c0inch 3)
30 Day Tk Nas 735 gz.010ch 2)
YOSelil N4S 735 79.15/0¢ch 1)
20 Service 0 ii2 A0 = ]
orces I
0 Nl Al —
[} % | Density | Welqhit | |
NP 0% 0.600 0.0
Jrains Sloraga Tank Stbd NS 0% 0.900 0.0 84.85
Yasle Oll NiP 10% 1.000 1.9 E(Lve
Haste Ot N1S 10% 1.000 1.9 20.72
vir Compressors LO Storage T65101 100% 0.600 0.8 7847 house
tocring Winch LO Storaga 165105 100% | 0.900 0.3 fiousz
Aoering Winch LO Storaga T65106 100% 0.900 0.3
Aoaring Winch LO Storage 165107 100% 0.900 0.3 >
doering Winch LO Storaga T65108 100% 0.900 0.3 91.04 WP
“m. Gen. LO Storage T65109 100% 0.900 0.5 46.60
A fleom LO Storags T65110 100% 0.900 0.8 35,87 hep
Y1 Room LO Storage T65111 100% | 0900 08 35,57 Laydown Area
"urbine Lute Ol Consule 'C’ UQ-122308 0% 0.900 0.0 g0y 1d Laydown Area
ubine Lube Ol Consule 'B UQ-122306 0% 0.900 0.0 go.6g Morkshop
Tuetine Luba Gil Consule "A’ UQ-122304 0% 0.900 0.0 BT S
y T
vhOils 0 79§ 6LE1
*Ma Tanks ) % | Density | Welght |
) ._:\nk P 0% 1.000 0.5
«ing Tank s 10% 1.000 05
' . Drain Tank P 0% 1.000 0.0
YL ving Braln Tank S 0% 1.000 0.0 - -
reaeralor Tower (Port) C-51001 0% 1.000 0.0 —
Jeaeralor Tower (Starb) C-52001 0% 1.000 0.0 -
‘niliary Generalor DO GE-514001 100% 0.870 1.0 -
i Column Separalor Tank Nip 0% 1.000 0.0 2
Wi Column Separator Tank NIS 0% 1.000 0.0 2 N
discellaneous Tanks ) ) 1 1 — | 24 1
B __ B B Laydoivn
lon Stmrlunl Tanks i % 1 T 1 \-';'umil' T 166 Laydown
_\'. clima ptk TOEOOTA 0% 1.3 00 | Laydawn
wid clmin p-tk TOS0018 0% 0.0 5 Wn
“wed clmn p-tk TOS0O1A % 0.0 5 Wn
“wd clmn p-tk ToS021B 0% 0.0 wn
sel Aefuel ASE001 100% 79 i ydown
=ifuel Disp ASE002 $00% 0.4 i il
seineralor DO Day Tank T59205 $00% 02 |
W Cham Dosing Tank T55101 100% 2.0 .
W Coaling ExansionTank T55102 100% 0.5 o
Nty Water Separators V-66201/V-66202]  100% 1.4 Hern R
Slyeol Sump Tank TQ-123201 0% 0.0 R o
ank Top Sump Tank V-532605 0% 0.0
«on Structural Tanks 3] 1 2.1 e

Inits ar

ARONCADORCALCS\STABILREV_C\ 4.5{LOADCASE XLS)Delailed surima,_

*s follows: Weight - melric lonnes, densily - melric tonnes per cubic ime_

i
HD
LO-01
LD-02
LD-03
LO-04
LOC-05
L-06
L07
L 08
LD-09
LD-10
LD-11

(4]

‘r DENTON

Snom NOBLE

B/LCa TCG VCG
{6 F 8752 | -3050 | 4.60
450 8165 | -30.50 | 4.60
450 853 | 8647 | -31.12 | 16.19
450 858 | 9105 | -3348 | 1372
450 853 | 3113 | -30.50 | 4.60
150 853 | 2528 | -3050 | 460
150 853 | 2631 | -31.12 | 1649
450 853 | 2173 | -3348 | 13.72
459 853 | 8165 | 3050 | 460
450 853 | 6752 | 3050 | 460
450 853 | 8647 | 3112 | 1649
450 853 | 9105 | 3348 | 1372
450 853 | 2626 | 3050 | 460
450 853 | 3113 | 3050 | 460
450 853 | 2631 | 3112 | 16.19
450 853 {- 2173 | 3348 | 1372

5639 | 000 9.78

LCG TCG VCG

2463 | 3800 | 1829

2819 | 3800 | 1829

3175 | 38.00 | 1829

3531 | 38.00 | 1829

81.02 | 3800 | 1829

8458 | 3800 | 1829

X 8814 | aso0 | 1829

0 0.0 9170 | 23800 | 1829
0 0.0 2463 | -38.00 | 18.29
0 0.0 28.19 | -38.00 1829
0 0.0 3175 | -38.00 | 1829
0 0.0 3531 | -38.00 | 1829
o 0.0 8102 | -38.00 | 1829
O 0.0 8458 | -38.00 | 1829
0 0.0 86.14 | -38.00 | 1829
0 0.0 9170 | -3800 | 1829

i 00 0.00 0.00 0.00

1% Welght | _LCG TCG VCaG
10% 0.8 63.51 985 | 3788
10% 0.8 4926 | 985 { 37.88
10% 42 8840 | -31.10 | 37.88
10% 3.1 8140 | -32.18 | 9788
6% 100 | 8597 | 2386 | 3758
10% 5.1 8861 | 24.15 | 37.58
10% 5.2 8051 | 2400 | 3758
5% 4.1 8290 | 3144 | 37.88
5% 30 69.19 | -533 | 3788
10% 33 7527 | 816 | 37.78
10% 4.4 7527 | 102 | 378
0% 3.1 7537 | 483 | 9768
10% 0.6 61.69 | -275 | 3788
10% 2.0 ar67 | 2262 | 37.58
0% 6.1 73.19 23.20 37.58

{58 | 7824 | 1.4 37.70

% Welght | LCG TCG Vca
6% 14 6589 | 851 4387
5% 1.4 4889 | 851 438
0% 46 4889 | 851 43,

I 5210 | 8.51 4387

Weight LCG TCG VCG
0.0 21.10 | -3580 | 46.80
30.4 ar.t4 | 1007 | 43.00
300 | 3855 | -352 | 4300
213 | 3927 | -1128 | 4300 .
206 | 9542 | 043 43.00
283 | 9544 | 1543 | 4300
319 | 9544 | 3080 | 43.00
0.0 7334 | -5.46 | 4300
0.0 7334 | 954 -] 43.00
0.0 7334 | 2454 | 4300
00 | 10605 | -19.00 | 3658
1272 | @037 | 129 | 4300
i1 2007 | 5207 521 43,00
- Welght | LCG TCG VCG




Petrobras 36 - Roncador Field Develo™

Operatons Manual - Volume 7
Loading Condition:

l.:\l}Oit.’Cl}DOﬂ\CALCS\STAB IL\REV_CWOO!

+ —

Sea Water Max Vol. | Density | % TCcG VCG FSCy
Ballast Tanks | o CYm® g from CL m m
SW Ballast 1P - 886.7 1.025 | 99 03 | 297 0.000
SW Ballast 1S 886.7 1.025 99 g0 0.0 0.000
SW Ballast 2P 877.6 1.026 | 99 p2 26.4 0.000
SW Ballast 25 877.6 1.025 99 4.7 35.4 0.0071
SW Ballast 3P 728.7 1.025 99' .36 90 1 0.000
SW Ballast 35 728.7 1.025 99" 16 24.9 0.000
SW Ballast 4P 798.3 1.025 99" 6.1 25.8 0.000
SW Ballast 45 798.3 1.025 99" .90 44.2 0.000
SW Ballast 5P 2656.6 1.025 99" 1.4 57.7 0.000
SW Ballast 55 256.6 1.025 99° 0.6 411 0.000
SW Ballast 6P 523.9 1.025 99¢ g5 43.9 0.000
SW Ballast 65 523.9 1.025 99° 52 43.0 0.000
SW Ballast 7P 555.2 1.025 99¢ 0.0 0.0 0.001
SW Ballast 7S 565.2 1.025 | 99° 15 18.3 : .
SW Ballast 11P 644.7 1.025 | 99 0.0 0.8 B}
SW Ballast 118 644.7 1.025 995 0.0 0.0 - =
SW Ballast 13P 644.7 1.025 | 995 0.0 0.0 0.000 0.000
SW Ballast 135S 644.7 1.025 99% 0.0 0.0 - "
SW Ballast 16P 249.7 1.025 99% .23 5.67 0.088 0.167
SW Ballast 16S 249.7 1.025 999
SW Ballast 17P 523.9 1.025 | 999002 | 20.03 | 0.090 0.168
SW Ballast 17S 523.9 1025 | 995
SW Ballast 18P 555.2 1.025 99%atical Stability
SW Ballast 185 555.2 1.025 999
SW Ballast 19P 728.8 1.025 | 99%rected VCG = 20.12m  20.20m|
SW Ballast 195 728.8 1.025 9IWAT / KML = 26.80 m 27.20m
SW Ballast 20P 768.2 1.025 9NIT / GML. = 6.68 m 7.00 m
SW Ballast 20S 768.2 1025 | 999 o
SW Ballast 21P 963.7 1.025 (H?ﬁ;ﬁ;i[ﬁty Margin
SW Ballast 215 963.7 1.025 99%
SW Ballast 22P 1067.3 1.025 1%lowable VCG = 23.04m
SW Ballast 225 1067.3 | 1.025 | 1%ability Margin = 2.84 m
SW Ballast 23P 665.6 1.025 i
SW Ballast 23S 665.6 1.006 | 1%
SW Ballast 24P 080.8 1.025 69% Righting Arm & Overturning Arm Curve
SW Ballast 245 980.8 | 1.025 | 64% 14—
SW Ballast 25P 665.6 1.025 1% 12 W__ B ,Jy S, T
SW Ballast 255 6656 | 1025 | 1% o L 1 /
SW Ballast 26P 980.8 | 1.025 | 18%: |
SW Ballast 26S 980.8 1.025 | 25%: . o ‘i - “T:_ =
SW Ballast Total I € 44— Qi—f -

' e e 0]

e — | 1
o E%IA . B () pamee =i ' £ T !7 S e e

Prepared o 0? {0 0 30° 40°
Checked |___47 o

322.0(LOADCASE. XLE)

MA-3010.58-1320-915-NBD-909

‘nu--o-u:/ g .I:"—”‘l‘ - -
A ¢ Tf.hNZHﬁ?l tit ’ it

frorsniyt |
N Mot
TR 1My



Petrobras 36 - Roncador Field l_)}z\}éfafﬁﬁ:an_f
Operatons Manual - Volume 7

Loading Condition: Post Mooring Installation

5 S I T Densiiy | Welght | 166 bt
Cril . oanks &p 1.000 0.0 4025 Porl AR G‘.“im?l 2) T
Drill Waler Tanks B? }g gg )] 9_.'; Port Al (Winch 4) e
Drill 9P L 40.53  pog Al (Winch 3 5§
Dritl Waler I<IF‘M 95 §.0C0 0.0 é ;-:'_-r; Al tw”,;h 1} :‘;;'
Drifl Waler Tanks 14p 1.000 0.0 7239 poy Fwd (Winch 5) 20F
Dritl Water Tanks 145 1.000 0.0 1253 p u] '-,, | ('\,(‘m ) 2hP
Dl Water Tanks 15P 1.000 0.0 72.24 . 6P
Drill Waler Tanks 158 0% 1.000 0.0 724 §0P
— — S I S— o das
Oill Walter Tanks(Process EW) | O e e A 00 1 00 s J’w( [\‘-’h‘r’ h |5) 4b5

Stivd Afl (Winch 14) 85 .

. S — e o N == SLH”I{\"WIHC) 128 337 639 91.05 33.48 13.72
polable Waler ) % | Density | Welght | 1CG Fevd (Winch 10) 325 437 63.9 2526 | 30.50 4.60
Pot \.'J'am'tk P 100% 1.000 193.8 ZE d (Winch 12) 337 63.9 31.13 30.50 4.60
Pot Water Tk is 100% 1.000 193;}\ d (Winch 11) 437 63.9 26.31 3112 16.19
Pot Water Day Tk 0 100% 1.000 i52 wd (Winch 9) 33r 639 | 21.73 33.48 13.72
Polable Water 0 i 0 | 535 | 10219 | 5639 | 0.00 9.78
o Irm:«- — ] o% Dgr:jgia& 1D [iension | Welght | LCG | _TCG_|_VCG

ank .9 C 51 140 1117 2463 38.00 18.29
F,O (a:r:k i0S 0% 0.5{60 0.0 5505 Vinch 1(;) 52 140 1124 28.19 38.00 18.29
\:O Tank 2P Dh%; 0.-‘:£§0 0.0 61.72  linch i) 5% 140 1123 31.75 38.00 18.29
O Ovetto "W | s | ose0 | 82 | s [ io | 1123 | oroz | 5800 | 1079
2 Mov s0% 0 inch 13 S5 i .|
FO Qverliow S 50% 0.8G0 7.6 .87 ineh 14) 85 140 1126 84.58 28.00 18.29
R . b b lhpenis) s7 4 140 1126 | B88.14 | 38.00 | 1829
FuelOil 0 - 5.8 1 7891 lineh 16) S5 140 1125 91.70 38.00 1829
e i N | - ) P1 140 | 107.0 | 2463 | -38.00 { 1829
1D % | Density | Welght | LCG  inch7) P2 i40 1065 | 2849 | -3800 | 1829
Hip 0% 0.670 0.0 6761 inchi 6) 0 1061 | 3175 | -3800 | 1829
0 Saily Nip | 1o | ooro | 1050 | 72 e o | 906 | oi02 | 000 | 1629
YO Setile % X - w02 Hinch 4 P5 40 K -38.
0 Day Tk N2p 100% 0.870 o6 7460 inch 3; PG i40 |- 100.4 8458 | -38.00 1829
20 Day Tk Nas 100% 0.870 735 8201 Hrpch 2) P7 140 1012 88.14 | -38.00 | 1828
;Ol‘:fhriﬁ Ngs :gi ggjg ‘i,\l;: :‘111.15 fiyrch 1) P 140 1024 91.70 -38.00 18.29
A | SE SR = VForces | o | 17272 | 57.85 1.54 1829
76,13
i SR - % | Welght |_LcG TCG VCG
B 10 % | Densiiy [ Welght | _1cG | Ty 1% 08 63.51 9.85 37.88

ins Storaga Tank Porl NiP 0% 0.900 0.0 gLu5 |y 10% 08 4926 9.85 37.88
2rains Storage Tank Sthd N1S 0% 0.900 0.0 1.85 10% 42 88.40 -31.10 37.88
Haste Ql Nip 10% 1.000 1.9 8072 10% ai 81.40 -32.18 3788
Naste O H1S 10% 1.000 1.9 £3.72 10% 10.0 8597 | -2386 | 3758
sir Cornpressors LO Storage 165101 100% 0.600 08 78.47 0% 5.1 88.61 24.15 37.58
deoring Winch LO Storage 165105 1007 0.800 0.3 7847 0% 52 80.51 24,00 37.58
Aooring Wineh LO Storage T65106 100% 0.200 0.3 34.65 5% 4.1 82.90 31.44 37.88
deoring Winch LO Slerage T65107 100% 0.900 0.3 23.33 5% 3.0 69.19 -5.33 3788
dooring Winch LO Slorage TE5109 100% 0,500 0.3 91.61 Jhop 10% 33 7527 -8.16 37.78
-m. Gen. LO Sloraga 165109 100% 0.900 0.5 48.60 10% 4.4 7527 -1.02 37.78
M1 Heom LO Sloraga 165110 100% 0.500 03 3507 |y 10% 3.1 75.37 483 37.68
1 Hootn LO Slorage 165111 100% 0.800 0.8 35.07 s Area 10% 0.6 61.89 -2.75 3758
furbine Lube O Consula 'C: UQ-122308 0% 0.500 0.0 89.67 awn Area 10% 20 37.67 2262 37.58
furbine Lube Ol Consula "B’ UQ-122306 0% 0.500 0.0 83.68 shop 0% 6.1 73.19 2330 | 3758
furbine Lube Cil Consule 'A’ UQ-122304 0% 0.900 0.0 83.71 ) ;I I :
-~ S e L P R 55.8 7824 1.41 37.70
ubOils 0 B S 75 2 A

“llar s Tanks D —_ % | Densiy | Weight | U e 1% 1 Welgm |_Lca TCa VCG

. 5 ank E 10% 1.000 | MO-01 5% 1.4 65.89 8.51 43.87
M?- 1.y lank . S 10% 1.000 | MO-02 5% 1.4 48.89 8.51 43.87
AL Drain Tan P 0% 1.000 e : MD-03 10%: 4.6 48.89 8.51 43
AL 4 Drain Tank S 0% 1.000
Jeacrator Tawer (Porl) C-51001 0% 1.000 - o 7.4 52.10 8.51 4387
Jeaeralor Tower (Starb) C-52001 0% 1.000 ¢ B S
\oxiliary Generalor DO GE-514001 100% 0.870 1.0 5459 | vdown Areas 1 ID Ty, Weight LCG TCG YCG
Uit Gelurn Separator Tank HiP 0% 1.000 0.0 7992 | T o 0% | oo 2110 { -3580 | 4890
Al Colunn Separator Tank NiS 0% 1.0 0.0 7992 Wi i LD-01 £0% 304 37.14 10,07 43.00
- i ] LD-02 40% 30.0 38.55 -3.52 43.00
0 N ; LR03 40% 213 3927 | -1128 43.00 -
— i LD-04 50% 29.6 95.42 0.43 43.00
00 S 1D % | LD-cS 50% 283 95.44 15.43 43.00
ved dfmv Iy TOS0O1A 0% i | |>: 6 50% 319 95.44 30.80 43.00
: fi";"' b :_: 185212 g:f, H Lh-07 0% 0.0 73.34 -5.;:3 :;g
wd chimn p- 5 H Lp-ca % 0.0 7334 9. .
'.""“ el p-ik TO50018 0% 1416 0.0 ’ i 1 l,: :: ! lgi-(, 0.0 73.24 24.54 43.00
tel ""-: :_’-‘;fuzﬂ ASE001 100% 1.000 7.9 dovin i LD-10 0% 0.0 106,05 -19;(;0 ﬂﬁ
:H Cisp A58002 1007 1.000 0.1 { i L1 6O% 1272 3037 1 g
neinerates DO Day Tank 159305 100% | 0870 0.2 ) i '
W Cheam Dosing Tank T55101 100% 1.000 20 own Areas i O 298.7 52.07 521 43.00
¥ Coaling ExansionTank 155102 100% 1000 |05 = = ' < e
My Waler Separalors V-E6201/V-£6202!  100% 0900 ;14 lems i o
yeal Sump Tank TQ-123201 0% 1080 1 00 o =i o
ank Top Sump Tank V-533505 0% 1000 | 00 0
e i H 0
i St ral Tans O R S N TN . Lo
; o
Inits are as follows: Weight - metrdc tonnes, densily - melic tonnes per cubic metre __ - _

ARONCADORVCALCS\STABIL\REV_C\WOOR22.00LOADC CASEXLSDetailed su




Petrobras 36 - Roncador Fi
Operatons Manual - Volume 7
Loading Condition:

Density

eld Develdc

iy gt Bill1y
lﬂl;;&:fg,_g | q

' NOBLE
mmamnn D ENTON

Sea Water Max Vol. TTCG VCG | FSCq FSC,
Ballast Tanks m* V| yfom CL m m m
SW Ballast 1P 886.7 7026 | 95 oa | 297 | 0.000 0.000
SW Ballast 1S 886.7 1.025 9 p.o 4.4 0.000 0.000
SW Ballast 2P 877.6 1.025 9< 0.2 26.4 0.000 0.000
SW Ballast 25 877.6 1.025 9 p.o 5.4 0.000 0.000
SW Ballast 3P 728.7 1.025 1" 35 39.0 0.001 0.000
SW Ballast 35 728.7 1.025 1* 6.1 40.6 0.000 0.000
SW Ballast 4P 798.3 1.025 1 0.1 D77 0.000 0.001
SW Ballast 45 798.3 1.025 60 g3 42.1 0.000 0.000
SW Ballast 5P 256.6 1.025 1 a8 37.7 0.000 0.000
SW Ballast 55 256.6 1.025 1 o2 A1.0 0.000 0.000
SW Ballast 6P 523.9 1.025 1 85 43.9 0.000 0.000
SW Ballast 65 523.9 1.025 1¢ 52 43.0 0.000 0.000
SW Ballast 7P 556.2 1.0256 98 1.7 A3.7 0.004 0.013
SW Ballast 11P 644.7 1.0256 99 0.0 9.6 -
SW Ballast 115 644.7 1.025 99 o4 5.1 . .
SW Ballast 13P 644.7 1.025 99 0.0 0.0 0.000 0.000
SW Ballast 135S 644.7 1.025 99 0.0 0.0 . %
SW Ballast 16P 249.7 1.025 191,43 5.06 0.005 0.061
SW Ballast 165 2497 1.025. 1%
SW Ballast 17P 523.9 1.025 | 19002 | 23.01- | 0.011 0.075
SW Ballast 17S 523.9 1.025 =
SW Ballast 18P 556.2 1.025 1%tical Stability
SW Ballast 185 555.2 1.025 19
SW Ballast 19P 728.8 1.025 1%rected VCG = 23.02m  23.09m
SW Ballast 195 728.8 1.025 1%T / KML = 27 10m  27.60m
SW Ballast 20P 768.2 1.025 197 7 GML. = 4.08m 451 m
SW Ballast 20S 768.2 1026 | 397 o
SW Ballast 21P 963.7 1.025 i q’-li:ility Margin
SW Ballast 215 963.7 1.025 19
SW Ballast 22P 1067.3 1.025 1%wable VCG = . 26.80 m
SW Ballast 225 1067.3 1.025 1%bility Margin = 3.71m
SW Ballast 23P 665.6 1.025 o
SW Ballast 23S 665.6 1.025 1
SW Ballast 24P 080.8 1.025 {9 Highting Arm & Overturning Arm Curve
SW Ballast 245 980.8 1.025 1% 18— U
SW Ballast 25P 665.6 1.025 L S ] A
SW Ballast 255 665.6 1.025 1%
SW Ballast 26P 980.8 1.025 19 81— - o '*7L
SW Ballast 265 9808 | 1025 | 1% gl 1 1 A

e =
SW Ballast Total | __k o . [/- - WOTM
S | A ‘.{AW—_‘N l = 0 == 5 S ‘ [ IS
Prepared - o 1 0" i 20° 300 40°
Checked - | .
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Petrobras 36 - Roncador Fleld Development fap ? v gy
Operatons Manual = Volume 7 4 ol ?. gy NOBLE
Loading Condition: Transilion from operating Draft (22.0m) § MY \ o) = DENTON
! - — ' - By
) S 0 LcG TCG VCa
’ ep 87.52 | -30.50 4.60
o J‘v’alulﬂn&s as 81.65 -30.50 4.60
Dritl Walter Tanks ap ) f 3 8647 | -31.12 16.19
Diill Waler Tanks 95 2485 0.5 . porl Alt (Winch 1) ; 9105 | -3348 | 13.72
Drill Waler Tanks 14P 0.0 £ L Porl Fwd (Winch 5) a3y 63.9 31.13 | -30.50 4.60
Diill Waler Tanks 48 0.0 S n I{\"’un 1- 'f) 337 63.9 2526 | -30.50 4.60
Dritl Waler Tanks 1sp 0.0 a3y 63.9 2631 | -31.12 | 16.19
Drill Waler Tanks 155 0.0 a37 639 21.73 -33.48 13.72
| o R B 337 63.9 8165 | 3050 4.60
Diill Water Tanks (Procass FW) 0 | I T LS 437 639 8752 | 30.50 4.60
N 337, 63.9 8647 | 31.12 16.19
. e 437 63.9 91.05 | 33.48 13.72
[Polable Water _ - 1w ] % | Density | Welght 337 639 2526 | 3050 4.60
[Pot Water Tk . P 100% 1.000 1938 - Sibid Furd (Wi 5 437 63.9 31.13 | 2050 4.60
Pol Waler Tk . is 100% 1.000 193.8 Stbd Fad ( 75 a37 63.9 26.31 31.12 16.19
Pol Waler Day Tk 0 100% 1.000 152 Stbd Fwd ( 1S 437 639 | 2173 3348 13.72
[Polabla Waler 0] _ 843y o 0 | 5392 | 10219 | £639 | 0.0 9.78
Fuel O 1D | Welaht | LCGinqForces | i | Venslon] Welgnt | _LCG TCG VCG
[FO Tank 0P 5863 | 5i. OtWinch 9) St 140 111.7 24.63 38.00 1829
FO Tank 108 5863 31.00winch 10) 82 140 1124 28.19 | 38.00 1829
FO Tark fep 569.5 81.7(winch 11) 84 140 1123 | 3175 | 238.00 1829°
FO Tark 128 5895 | B81dwinch 12) S4 140 1124 | 3531 28.00 { 1829
FO Overflow P 16.4 7890 13) S5 140 1123 81.02 38.00 1829
FO Overfiovt S 5.1 78, '%w.mt i} S6 140 112.8 £4,58 28.00 18.29
. o I _(Winch 15) S7 140 112.6 88,14 28.00 18.29
0 - 56 f»w.,, h 16) 56 140 1125 | 9170 | 3800 | 1829
S R __(Wirch 8) P4 140 107.0 2463 | -3800 | 1829
|- i - 10 % ¢ L Welgit | LCCwineh 7) P2 140 1065 | 2819 | -38.00 [ 1829
NiP 100% . 3.6 876 wirch 5) 140 106.1 3175 | -38.00 | 1829
NiS 100% 0.870 3.6 i xh 5) 140 1055 3531 | -38.00 | 1829
co Sells Nip 100% 0.870 1053 ! eh 4) Ps 140 99.6 81.02 -38.00 18.29
0O Day Tk H2p 100% 0.870 110.6 74.6rw0ch 3) Pé i40 100.4 8458 | -38.00 | 1829
DO Day Tk N3s 100% 0.870 73.5 2 0/wirch 2) Py 140 1012 88.14 | -38.00 | 1829
DOSeill N4S 100% 0.870 73.5 9 me. 1) P8 140 1024 91.70 | -38.00 | 1829
DO Sevica 0 100% 0.870 i1.2 48.0 L . I S
A SN A | AP Forces . 1 o0 | 17272 | 57.85 1.54 18.29
Diasel Ol 0 11 381z - i T s T
- B o 1D % | Welght | LCG TCG VCG
Lub Oils 1D % | Densiiy TT-01 9% 8.0 63.51 9.85 37.88
Drains Storags Tank Porl Nip 0% 0.600 TT-02 SF% 8.0 4926 9.85 37.88
Drains Steraga Tank Stod NiS 0% 0.500 TT-03 25% 106 88.40 -31.10 | -37.88
Wasle OIl NiP 50% 1.000 TT-04 30% 9.3 8140 | -32.18 | 37.88
Waste Ol NiS 50% 1.000 05 20% 19.9 8597 | -23.86 | 37.58
Ajt Commpreseofs LO Slorage 165101 100% 0.900 TTC5 EG% 30.9 88.61 24.15 37.58
Mooring Wirch LO Storage T65105 100% 0.900 TV-07 0% 314 80.51 24.00 37.58
Wooring VWinch LO Storagoe T65106 100% 0.800 TT-08 5% 41 8290 | 31.44 a7.8e8
Mooring Winch LO Sloraga T65107 100% 0.800 (BRG] 5% 3.0 69.19 -5.33 37.88
tooring Winch LO Storage 165108 100% 0.500 T1-10 50% 16.3 7527 -8.16 a7.78
Em. Gen. LO Slorage 165109 100% 0.900 -1 30% 13.1 7527 -1.02 37.78
Wl Room LO Storage 65110 100% 0.900 -1z 20% 6.2 7537 4.83 37.68
Wi Room LO Storage T65111 100% 0.900 TI-13 0% 0.6 61.89 -2.75 37.58
Turblne Lube Ol Consu'a 'C uUQ-122308 100% 0.800 TT-14 10% 20 37.67 22.62 37.58
Turbine Lube Ol Consula '8 UQ-1222056 100% 0.200 1115 10% 6.1 73.19 23.30 37.58
Turbine Luba Ol Consuls ‘A" UQ-122304 100% 0.500 N ’
N — = B R 0 o 169.3 78.84 4.33 37.69
[Lub Offs 0 .
3 ‘P!I'l ~ous Tanks o 1 o Welght | LCG 1CG vca
1 Tank P ' MD-01 209 56 65.89 8.51 43.87
L j Tank S - MO-C2 35% 9.7 48.89 8.51 44-3'.37
+i) Draln Tank P MO-03 GO% 276 © 48,89 851 7
.ning Draln Tank S
Deaerator Tower (Porl) 51001 I o - 42:9 61.10 8.51 43.87
Deaeralor Tower (Starb) C-52001 -
Awndliary Generalor DO  GE-514001 Areas | i | % Welght | LCG TCG VCG
Alt Column Separator Tank NiP T FD 1 on 0.0 2110 | -3580 | 48.90
Aft Colurna Separator Tank NIS L-01 40% 30.4 37.14 10.07 43.00
I I LD-02 A0% 20.0 38.55 -3.52 43.00
:neous Tanks 0 i LI3-03 40% 21.3 3927 | -1128 | 4300 .
. i LE-04 0% 29.6 95.42 0.43 43.00
Hon Structueal Tanks = (3} ! LD-05 50% 28.3 95.44 15.43 43.00
Fwd clinn p-ik TOSOO1A LD-05 50% 31.9 95.44 30.80 43.00
Fwd clmn p-tk T050018 LE-07 0% 0.0 7334 | 546 | 43.00
Fwd cimn p-tk T05001A L1307 0% 00 | 7334 | 954 | 4300
Fwd cdmn p-tk 1050018 L0002 0% 0.0 73.34 2454 43.00
Helituel Refust ASEOO1 | LD-10 0% 0.0 106.05 | -19.00 36.58
Helifuel Disp ASE002 TR eos | 1272 | 3087 | 129 | 43.00
Incinerator DO Day Tank T59305 i _
Y Chem Dosing Tank T55101 s i [ I 298,7 52.07 521 43.00
FW Cooling ExansionTank 155102 = = e
Olly Water Separalors V-66201/V-66202 I I I Veight | LCG TCG VCG
Glycol Sump Tank TQ-123201 — =0 1 : 7
Tank Tep Sump Tank V-533605 0 H
Stuctural Tanks 0 i II:
: 0 :
b H

ts - as follows: Weight - metric tonnes, densily - meliic lonnes per cubic

T g . B i P
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P36 - Roncador Field Development STABILITY ANALYSIS

Contract Nn:?/l 5/215 1__

1 SUMMARY
As a result of the continuing increase in lightship weight, modifications to process content,
and operational requirements for the unif to meet all (he stability requirements of RINA,
“IMO and Brasoil additional subdivision of a number of compartments is required.
Upon completion of the subdivision work described below the unit should have an adequate
stability margin for operations at the Roncador ficld provided that there is no further increase
in lightship or operational loads.
2 VOID SPACE 32 STBD 1 & PORT 1
This compartment is located on the forward columns irom El. 19.812m up to 30.480m. The
compartment requires (o be split into two. This is best achieved by making the forward
longitudinal bulkhead watertight, as shown on the attached drawing. Subject to survey and
final engineering calculations this should be relatively straight forward to close and
reinforce.  Additional bilge drainage and vent pipes will be needed along with water
detection sensors.
3  SUBDIVISION OF VS46A / VS45A PORT & STBD
This compartment is the part of the new fairlead box extension. On the capacity plans and as
shown on the altached sketch the compartments have been designated as VS45a/VS46a and
VS64/VS65, however, they are currenily separated by a non-watertight bulkhead. To meet
the stability requirements this watertight bulkhead must be closed as shown on the attached
sketch.
The design of the bulkhead was such that it could become an watertight boundary if
necessary. Therefore only the manway needs to be changed to a manhole and a small work -
platform added. Additional bilge drainage and vent pipes will be needed along with water
detection sensors.
HEEnPA HEL DD BORIMEIRIRIZINE, ¢
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HYDROSTATIC & CROSS CURVES; WORST ANGLE INCLINA'TTON
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Roncador Field Developrment

1 INTRODUCTION

2 RESULTS

N1 Port & Stbd will be used as
Rev E). The valves »

Heel Angleof | 1"
Axis Loll Intercept

(Deg) (Deg) (Deg)
50 1.4 37

L \roncadofdocs\add3.dec

V650

Following discussions with AMEC/Pe

;)i137 a
In tercept

(Deg)

>4Q

Page

whereby if damage (o the unil occurred both tanks

/\u;,lc @
Ratio »?2

11°

Add3-1 of ]

IMO Dam.

_ (Deg)

STABILITY ANALYSIS
ADDENDUM 3

analysis for simultancous flooding of are summarised belov

closed. Therefore it is correct to consider the tanks o be damaged singularly.

tromec it has been confirmed that the Base Oil tanks
emergency dump for the separators (Ref P&ID AMK-398

02 & XV65004, connecting these two tanks will be normally

In the event of emergency dump the valves will be ooen which would mean a condition
should be considered flooded. Normally
this would be classed as a temporary condition, however an analysis has been “performed to

demonstrate that there is no significant loss of stability in this condition. The results of the

reported in the main body of the report, which is insignificant

e
!

DF A ngle DF Clear. Allow KG
(Deg) (m) (m)
1716 10.76 22.99

PP S ——

n'u"ns

f 00 I
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- From the above results in-can be seen that the allowable VCG will decrease by S5cm from that
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INCLINED LIGHTSHIP RESULTS & REVISED LOADING CONDITIONS

(8 PAGES)

A
B s -—"—a-m | ‘
A 10 RO wr’*m‘t‘\'
;’SWW‘ \( H]ll TURIGINAL |
L o CARLOS :‘) ,_:.’-—‘-‘ 0
Lroneador'docs\908_re.doc {?_J_,__;Bﬂ-()z'g_ 3 3‘_ 0_ 6O_NBD-908’
\ RevC




P36 - Roncador Field Development
Contract No:7/15/2151

1

INTRODUCTION

STABILITY ANALYSIS

“est performed for the Petrobras-36
Canada on the 17" October

This addendum summarises the results of the Inclining

FPU. The Inclining Test was carried out in the Baic Des Sept Tles,
1999. The unit was moored in a sheltered location and ballasted down to a draft of 18.94m
where the displacement of the rig was calculated at 518204 metric tonnes. The deadweight
survey was completed and the inclining fest was then performed with environmental forces
almost negligible.

The Inclination Test was performed using concreie weights moved longitudinally over the
deck of the Unit. A iotal of eight shifts were made and the moment-tangent plots (appendix

Q) clearly showed that accurate results had been obtained.

The results were analysed both without and with a correction for the wind conditions recorded

at the time. Statistical analysis indicates that when the inclining moments are corrected for

wind effects a slightly betier trend line is obtained. The Givigig, calculated from the gradient

of the moment-tangent plot, is 6.87m. ‘The resulting Lightship weight and centre of gravity

have been calculated as:

Lightship 31164.5 ‘1:mn: g
LCG (I'l Bup) 60.62 etres
TCG (4 ve sthd) -0.30 Metres
VCG (;.-- .;[() 29.67 IMetres
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N
A review of the operational stability of the Unit indicates all stability margins have increased

positively to the following values:

Condition Draft A VO | Allow VCG | Margin
(m) (hmuef;) (m) (m) ~(m)
Operating 22.0 36503 22. 18 23.04 0.86
Fairlead Inspection 18.0 5038 24, 16 25,23 1.05
Transit 1.0 | 3083 | 2206 | 4490 | 17.84
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‘Potrobras 36 - Roncador Field Develoy
Operatons Manual - Volume 7
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Loading Condition: :zm,\ L
Sea Water Max Vol. | Density 1[r() (*( “ V:: i i
I liact Tanks w ) Yo | (omx 297 | 0000 | 0.000
SW Ballast 1P 886.7 | 1025 | 99° 44 0000 0.000 |
SW Ballast 15 886.7 1.025 | 99 (').') .y 0,000 "
SW Ballast 2P 877.6 1.025 | 99 o' 51 0,600 0.000
SW Ballast 25 877.6 1.025 99 4 g 39.0 0.000 0.000
SW Ballast 3P 728.7 1.025 19 6.4 40.6 0.000 0.000
SW Ballast 35 728.7 1.025 19 04 977 0.000 0.001
SW Ballast 4P 798.3 1.025 W s q 42.7 0.000 0.000
SW Ballast 45 798.3 1.025 | 99" 44 37.7 0.000 0.000
SW Ballast 5P 256.6 1.025 19 0 41.0 0.000 0.000
SW Ballast 55 256.6 1.025 19 8.5 43.9 0.000 0.000
SW Ballast 6P 523.9 1.025 19 5o 43.0 0.000 0.000
SW Ballast 65 523.9 1.025 47 417 43.7 0.004 0.013
SW Ballast 7P 555.2 1.025 9 45 8.8 B
SW Ballast 75 555.2 1.025 % 0.0 08 _
SW Ballast 11P 644.7 1.025 9 5q 15,1 _
SW Ballast 115 644.7 1.025 | 99 4 0.0 0.000 0.000
SW Ballast 13P 644.7 1.026 | 99 4 0.0 : _
SW Ballast 135 644.7 1.025 99 580 5,49 0.007 0.055 ,
SW Ballast 16P 249.7 1.025 16 :
SW Ballast 165 249.7 1.025 1002 2211 | 0012 “0.069 | ) !
SW Ballast 17P 523.9 1.025 = T o ‘
SW Ballast 17S 523.9 1.025 | 1%itical Stability
SW Ballast 18P 555.2 1.025 929 ’ s
SW Ballast 18S 555.2 1.025 | 99 ecied i;'ﬁgg;; 55 m 2218 ml
SW Ballast 19P 728.8 1.025 T 7 KML : 56.80 M -27.20 m
SW Ballast 195 728.8 1.025 1‘!)/11 ] GM [_ = 4.68 m 5.02m
SW Ballast 20P 768.2 1.025 v o T
SW Ballast 20S 768.2 1.025 g;)ribilll\" i,‘-‘hl.lgll
SW Ballast 21P 963.7 1.025 i }
SW Ballast 215 963.7 1.025 .'Iu‘;';.ihlt‘ﬁﬁ(i : o o 23.04 m
SW Ballast 22P 1067.3 1.025 Vability Margin = 0.86 m
SW Ballast 225 1067.3 1.025 VT T T .
SW Ballast 23P 665.6 1.025 i - - S Y
SW Ballast 23S 665.6 1.025 i Righting Arm & Overturning Arm Curve ) :
SW Ballast 24P 980.8 1.025 T i e ey
SW Ballast 245 980.8 1.025 1 ol L [_
SW Ballast 26P 665.6 1025 | 1 |
SW Ballast 258 665.6 1.025 T & B e T
SW Ballast 26P 980.8 1088 | 1§ gl Lo J_M
SW Ballast 265 980.8 1.025 1 g = *]
‘.._u,. S o o : 4T o { /f/ < SNOTM
[_$}’(\_’__Bglfast Total I R - BRI (mmama e ﬂi =
S P o el EEETES TEET I
R BY 0 10? 208 102 40°
Prepared B
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cirobras 36 - Roncador Field Developmenl

peratons Manual = Volume 7 NOBLE
anddiv Condition: Maximum Operating Condilion s DENTON
U T T [oensity | Welght | T ccad | 1D TCG_|_vca
il wat 8p 100% 1.000 2162 402" = Porl AL {Wirch 2) | Laf -30.50 4.60
WAt 8s 100% 1.000 2162 40.27 - Porl AR (Winch 4) ‘1bp -30.50 4.60
r Tank ap 100% 1.000 248.5 40,5 - Port Aft {Wirch 3) up =31.12 16,19
95 100% 1.000 248.5 40.57 - Podt AR (Winch 1) ap -33.48 13.72
14p 0% 1.000 0.0 7 Pol Fwd (Winch 5) 2ap -30.50 4.60
145 0% 1.000 0.0 2.5 - Poit Fvd (Winch 7) | 2upF -30.50 460
158 0% 1.000 0.0 7 ‘o Fuvd (Wineh 5) j iP 3142 | 16,19
er Tanks 155 0% 1.000 0.0 72.3 - Port Fed (Winch & { -33.48 13.72
- Sthd Afl (Minch 13) Aag 30.50 4.60
el Tamd 6 I io#ea | oo SWAAU(Wechis) | 4nS 3050 | 4.60
! S - — s - Stbd AN (Winch 14) 63 31.12 16.19
- Stisd All (Winch 15) 128 3348 13.72
- D % | Density | Welqht “U*” vt l\"f*—" 10) 3 30.50 4.60
et iP 160% | 1.000 | 1938 b 3050 | .4.60
ol Waler Tk 15 100% 1.000 193.6 ‘:J. 3112 16.19
ol Water Day TX 0 100% 1.000 | 152 15 3348 13.72
— e - { d0ed 0 i 1021.9 56.39 0.00 9.78
T ) % | Density | Welght | L1 1| Welght [ LCG TCG _|_vea
S T o 100% 0.960 586.3 51, | 1117 | 2463 | 3800 | 1829
ark 105 100% | o0sce0 | 5853 'n  (Winch 10) 40 1124 | 2819 | 23800 | 1829
O Tank 12p 1o0% | 0050 | seas | eiz(Winehil) 40 1123 | 3175 | 3800 | 1829
O Tack 128 100% | 0.6 5006 | g1.7(Vnch i2) 0 1124 | 3531 | 3800 | 1829
O Overbiow P 100% | 0560 16.4 760 (Winch 13) 40 1123 | 8102 | 3800 | 1829
Y Gvertlow s 100% | 0960 15.1 7o.4 IVinch 14) 140 1126 | 8458 | 3800 | 1829
(#inety 1) 140 1126 | 8844 | 3800 | 1829
eH . i 22830 | 56 = (Winch 10 140 1125 91.70 38.00 18.29
- - T 2L inch B) 140 1070 | 2463 | 3800 | 1829
: st Tl sty | Vielght | ‘r" (Winch 7) 140 1065 | 2819 | -3800 | 1829
i T e [ Too® | om0 | 86 67.6 (inch 6) 1<0 1064 | 3175 | 3800 | 1829
rludge 1S 100% | 0870 26 7.5 (Minch 5) ! 140 1055 | 3531 | -38.00 | 18.29
VEeiks nNip 100% 0.370 | 1053 74.50Ninch 4) 9 140 99.6 8102 | -3800 | 1829
oay TH NP 10 | 0870 | 1106 | 74.6MInch) 75 | 140 1004 | 8458 | -38.00 | 1829
Y Oay Tk Has 100% 080 | 735 g2 o (Winch 2) 7 | 140 1012 88.14 | -3800 | 1829
e H4S 100% | os70 | 735 70 1 MWinch 1) I {140 1024 | 9170 | -38.00 | 1829
FEeron 0 100% | 0870 | 112 — NSRS R
| e 0 b 117272 | 5785 1.54 1829
] — . " = 2
S S - EC Welght | _LCG TCG vca
S ) D T ITof 8.0 63.51 985 37.88
viage TankPol 4 MiP | 0% | ir-a2 8.0 49.26 0.85 37.88
rage Tank Stbd NiS 0% I rr-o3 10.6 88.40 -31.10 37.88
HiP 50% 1000 | 96 3 IT-04 9.3 8140 | -3218 | 37.68
M1S 50% 1000 | 96 807" rr-us 19.9 85.97 -23.66 37.58
: o5 LO Storage T65101 100% | ogco | 08 7847000 e 309 1 8861 | 2415 | 37.58
s31ing Winch LO Sieraga 165105 100% 0.4 78, A1OMLSE rr-o7 60 314 | 8051 | 2400 | 3758
g Wineh LO Storage 165106 100% | 0500 03 -3 : 4.1 8290 | 3144 | 37.88
sating Winch LO Storage 165107 100% | 0900 0.3 s 5% 3.0 69.19 =533 | 37.88
) Winch LO Sloraga 165108 100% | 0500 03 JI-10 50% 163 | 7527 | -846 | 37.78
. LO Starage T65109 100% 0.920 05 -1 :”J,':’ 13.1 7527 -1.02 37.78
o LO Slorage T65110 100% 0.500 0.8 r-12 207 6.2 75.37 4.83 37.68
1 LO Storage T65111 100% | 0.500 0.8 T-13 | 1ou 0.6 6189 | -275 | 3758
Luba O Consule G UQ-122308 | 100% | 0500 | 150 (44 | 1% 29 | sver | =282 | 9189
w2 O Consuls "B UQ-1z2305 | 100% | 0800 | 150 =15 p 0% 6.1 7319 | 2330 | 378
Lube Ol Consule ‘A UQ-122304 100% 0.600 15.0 —a ! —
U 7171693 | 7884 4.33 37.69
I S 0 —— T I
iar Tanks ) 2 ensiy T Velaht T Locs-£MD b % T Welght | LCG TCG VCG
f0i01., rank o lr-' 53}5 _u‘_.._[.\;;:yf! _,{%gu,l,_}z;‘ MD-0f | 5.6 6589 8.51 4387
oding Tank s 50% | 100 26 78.1 ‘ MD:gZ ) 9% 97 | 4889 | st | 4de7
g Drain Tank P 50% 1.0 14 7.4 Vo0t Storage MD-03 0% 276 48.69 8.51 43.87
LU ving Draln Tank 5 50% 1.000 (] 77. ! S
aeialer Tower (Per) C-51004 100% | 100 | 379 | 85 =0 b J a3 ] S5140: B 851 1 4987
2epaler Tower (Starb) C-52001 100% 1.000 37.9 B5.07 e
iy Generalor DO  GE-514c01 100% | 0870 10 54,2 —— ] % { Welght | LCG TCG veG
Crilurin Separator Tank MNP icov 1000 138 HD {03 0.0 21.10 | -3580 | 48.90
ColunwiSeparator Tank His $00%, 1,000 iR L0 30.4 37.14 1007 .| 43.00
LD0y 30.0 38.55 352 | 43.00
Celiaricous Tanks o ——— 555 | 50 LD-0a 21.3 3927 | -1128 | 43.00 -
- et S LT LD>-0e 29.6 95.42 043 43.00
Stwauaitanks [ 1 5 T % | Dersivv | Weiah L-08 283 | 9544 | 1543 | 43,00
e e 'rosfmm 0{}3 l“g"_‘.:p.‘ “'gfg“ L0t 319 | 9544 | 3080 | 43.00
i ok 1050018 s I e B LO-07 00 | 7334 | -546 | .43.00
felimn potk TOSCO1A 0% 316 0o L0038 0.0 7334 | 85 | 4300
$ el TO5018 0% 1416 0.0 L03 0.0 7334 { 2454 { 43.00
fue! Faiust ASE001 1004 iood © 78 LO-10 0.0 106.05 | -19.00 | 36.58
tituc ] gy AS8002 §00% 1,000 0.1 LD-11 G0% 1272 30.37 129 43.00
cerator G0 Day Tank 159305 100% 0.670 3 24.6 ——— — SN S Ao
bam Dosing Tank 155101 100% 1,000 SE 6.0 fown Areas I R o 298.7 52.07 521 43.00
ansionTank 155102 100% 1050 0.5 BdE — - . 2
alors V-GB201//-66202) 100% | 0.900 14 g0, S SR B . { Welght | LCG | TCG | VCG
TOQ-123301 £0% 1.080 12.4 55.2 : gg gg gg gg
L5718 50327, Ol ;- 4 . . .
V-532605 50% 1.0C0 8.0 762 . 0.0 0.00 0.00 0.00
D 0 i @i ik ) 0.0 0.00 0.00 0.00
e ) i 0.0 0.00 0.00 0.00
lils A llows: Weight - meliic tonnes, densily - metic lonnas per cubi = —— 0.00 000 j 0.00

u:*-‘{ {,r.. Wiy
7933 13209 Sy 0909
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Petrobras 36 - Roncador Field Devell

Operatons Manual - Volume 7

Loading Condition:

L\RCJHC‘ADDR‘CA[( S\STABIL\REV C\IN°PE C Nl t)AD( ASE )\ ———

‘Sea Water Max Vol. 'nn lty
Ballast Tanks m? i/m?
SW Ballast 1P 886.7 1.025
SW Ballast 15 886.7 1.025
SW Ballast 2P 877.6 1.025
SW Ballast 25 877.6 1.026
SW Ballast 3P 728.7 1,025
SW Ballast 35 728.7 1.025
SW Ballast 4P 798.3 1.025
SW Ballast 48 798.3 1.025
SW Ballast 5P 256.6 1.025
SW Ballast 6S 256.6 1.025
SW Ballast 6P 523.9 1.025
SW Ballast 65 523.9 1.025
SW Ballast 7P 555.2 1.025
SW Ballast 7S 555.2 1.025
SW Ballast 11P 644.7 1.025
SW Ballast 115 644.7 1.025
SW Ballast 13P 644.7 1.025
SW Ballast 13S 644.7 1.025
SW Ballast 16P 249.7 1.025
SW Ballast 16S 249.7 1.025
SW Ballast 17P 6523.9 1.025
SW Ballast 175 523.9 1.025
SW Ballast 18P 5552 1.025
SW Ballast 185 555.2 i.025
SW Ballast 19P 728.8 i.025
SW Ballast 19S5 728.8 1.025
SW Ballast 20P 768.2 1.025
SW Ballast 20S 768.2 1.026
SW Ballast 21P 963.7 1.025
SW Ballast 21S 963.7 1.025
SW Ballast 22P 1067.3 1.025
SW Ballast 225 1067.3 1,025
SW Ballast 23P 665.6 1.025
SW Ballast 235 665.6 1.025
SW Ballast 24P 980.8 1.025
SW Ballast 24S 980.8 1.025
SW Ballast 25P 665.6 1.025
SW Ballast 255 665.6 i.025
SW Ballast 26P 980.8 1.025
SW Ballast 265 980.8 1.025
SW Ballast Total _| I
- By
Prepared - ]
G hic_l(@ e

e ———— 2 S S 2

[ ¥
,fii"f@ NOBLE

A ,i.) HINTTON

TCG veg | FsCc; | Fsc,
Hrom CL | m om m
9 03 | 297 0.000 0.000
g 0.0 4.4 0.000 0.000
0.2 26.4 0.000 0.000
7 0.0 5.1 0.000 0.000
-3.5 39.0 0.001 0.000
6.1 40.6 0.000 0.000
g -0.1 27.7 0.000 0.001
9 6.3 42.1 0.000 0.000
4.3 37.7 0.000 0.000
0.2 41.0 0.000 .0.000
8.5 43.9 0.000 0.000
0.2 43.0 0.000 0.000
g -11.7 43.7 0.005 0.014
1.5 18.3 - o
0.0 9.8 -
2.8 6.1 d -
0.0 0.0 0.000 0.000
! 0.0 0.0 - -
i.88 583 0.012 0.041
002 | 2412 | 0017 [ 0.056 |
tatical Stability
orrected VCG=  24.14m  24.18 m|
MT/KML = 27.60m 2810 m
MI/GUL= _ 346m _392m
tability Margin
llowable VCG = - 25.23 m
tability Margin=______1.05m
B B y
Righting Arm & Overturning Arm Curve
b
L e e T—
g1 1T 74
i g f——f— ]
g Bg—— o T B
5 /e
D [” - v
e —
QfrP2=—f ooy
0 102 20" 00 40°

"
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Petrobras 36 - Roncador Field Development
Operatons Manual = Volume 7

Load’ ~ Condition: Fairlead Inspection Draft (18.0m)
: . Faaks_ o ] =%
[DT5 — ke ap 100%
Dl Waler Tank 85 100%
Dl Wale nks aP 100% 8.
Drill Waler Tenks 9S8 1067% 1,000 248.5
Dol Waler Tanks 4P 0% 1.000 0.0
Ol Waler 14S 0% 1.000 0.0
Drill Walet Tanks 15P 0% 1.000 0.0
Orill Waler Tanks 155 0% 1.000 0.0
Venks (ProcessFYY)  § O aispiia /S 1049.3
[Potubilo Water o | % BRI
Pol Water TK iP 100% 193.8
Pol Waler Tk is vy
Pol Water Day Tk 0
Polable Water 0
Fusl Ol T % | Denskiy | Welait |
FO Tank o T iop 100% | 0880 | 5863
FO Tank 10S 100% 0.950 586.3
FO Tank i2r 100% 0.950 589.5
FO Tank 125 100% 0.960 - 5895
FO Crreriiow P 100°% 0.960 16.4
FO Crerlow S 100°% 0.960 15:4
o 0 —
- 10 % _Welght
. je NiP 100% 3.6
DO NiS 100% 3.6
DO Sattle NiP 100% 105.3
00 Day Tk NzP 100°% 110.6
DO Day Tk HN35 100% 735
2OSetl NAS 100% 735
O Sewvice 4] 100% 112
e — o g —
Lub Oils 10 L. nsity Vftluhi
Oraips Starage Tank Poit NiP 0% 0.900 0.0
Drains Sterage Tank Stbd NiS 0% 0.900 0.0
‘Waste Ol NiP 50% 1.000 9.6
Waste Cil MNiS 50% 1.000 9.6
Air Compressors LO Storage 65101 100% 0.900 0.8
Mearing Winch LO Starage T65105 100% 0.900 0.3
Mearing Winch LO Storage 165106 100% ¢.500 0.4
Mearing Winch LO Slerage 165107 100% 0.900 0.3
Keoring VWinch LO Slorage 165108 1003 0500 0.3
Em. Gen, LO Storage T65109 100% 0520 0.5
Wl Reom LO Storage 65110 100% 0.500 0.8
W1 Reom LO Slorage 165111 100% 0.500 0.8
Turbire Lubo Ofl Consule 'C7 UQ-122203 100% 0.500 15.0
luibine Lube Oil Consula "B UQ-122308 100% 0.900 15.0
Tubire Lube Ol Censute 'A' UQ-122304 100°% 0.900 15.0

L Offs
f" =l 3 Tanks
o) Tank % e
b ding Tank % 1.000 .6
W -'3 Drain Tank P 50% .00 14
AT Drain Tank S 50% 1.000 14
Daaetater Tower (Port) C-51001 100% 1.000 379
Daaerator Tawer (Starb) C-52001 100% 1.000 379
Auddu\, Geraralor DO GE-514001 100% 0.570 1.0
Alt Cclumn Separator Tank NP 106% 1.000 13.8
Alt Celuma Separator Tank NiS 1005 1.000 13.8
i 0 o
(8] %
TOSCO1A 0% 418
V—‘-:lc‘u 1 pets Tosc018 0% 1.316
wd TOS001A 0% 1.316
Fwd el petc TOSCO18 0% 1.316
Heliluel Refuzt ASB001 100% 1.000
HE'HueI l)?rp AS8002 1007 1.000
i 159205 109% 0470
H' C 155101 100%
FW Cx nsionTank 55102 100%
Oly W, sparalors V-66201//-662021  100% i
Glyeol Sump Tank TQ-123301 60% i
Tank Top Sump Tank V-533605 50%
(1493 Stctural Tanks i 0 i BN :

Units

7:\3‘

s follows: Weight - meldic tonnes, densily - metric tonnes per cublic 1

orl Al (Winch 2)
200 Al (Winch 4)
2orl Aft (Winch 3)
Zorl A (Winch 1)
o 2ol Feed (Winch 5
2orl Fwd (Winch 7)
orl Fwd (Winch 6)
H *a0et e I (Winch 8)
Stixd Alt (Winch 13)
=3t Al (Winch 15)

402!
Sll'i

L4028 50 (Winch 14)

3thd Al {Winch 16)

———5tixd Fuvd (Winch 10)

LCG 5 Stod i ('.nm hi2)

B4.58 ) «
”‘ m:mn v (¥ r-' cha)

|IL:

]

} ngmn 10)
|‘1 finch 1)
{2 frch 12)
‘;{ "2 finch 13)
flr i 14)
1887 po 1)
firch 16)
Ql,-” n()
e {Ir¥ n 1’)

fovn Area
down Area

LARONCADORNCALCS\STABIL\REV_CMNSPECTLOADCASE XLS|Detailzd c—

LY ~

NOBLE
DENTON
I 2 TCG VCG
1aP -30.50 4.60
b -30.50 4.60
5P -31.12 16.19
9F -33.48 13.72
ZaP -30.50 4.60
e o -30.50 4.60
5P -31.12 16.19
top -33.48 1372
£a6 30.50 4.60
£bh 30.50 4.60
as 3112 16.19
12¢ 3348 | ..13.72
zaS 30.50 4.60
b5 30.50 -4.60
7S 31.12 16.19
115 3348 13.72
l__ 9 0.00 9.78
Tension | Weight LCG TCG VCa
140 1.7 2463 38.00 1820
140 112.4 28,19 38.00 18.29
140 1123 31.75 38.00 18.29
4 140 1124 3531 38.00 1829
S5 140 112.3 81.02 38.00 1829
56 140 1126 84,58 28.00 1829
s7 140 1126 88.14 38.00 1829
58 140 1125 91.70 38.00 1829
1 140 107.0 2463 -38.00 | 1829
12 140 106.5 28,19 | -38.00 1829
1"3 140 106.1 3175 -38.00 18.29
4 140 105.5 3531 -38.00 18.29
I's 140 99.6 81.02 =38.00 18.29
I's 140 100.4 84.58 -38.00 16.29
17 140 1012 88.14 | -38.00 1829
(&} 140 102.4 91.70 | -38.00 18.29
L 0 — F 17272 | 57.85 1.54 1829
. 1p % | Welght { LCG TCG vVCaG
T1-01 99% 8.0 6351 9,85 37.83
Ti-02 99% 8.0 4926 9.85 37.88
T1-03 25% 106 88.40 | -31.10 { 3788
T1-04 30% 9.3 81.40 -32.18 | 37.88
T1-05 20% 19.9 85.97 -23.86 37.58
11-¢5 60% 30.9 88.61 24.15 37.58
r1-07 GO% 314 80.51 24,00 37.58
r1-08 5% 4.4 82.90 31.44 37.88
T1-09 5% 3.0 69.19 533 | 37.88
[1-10 50% 16.3 7527 -8.16 37.78
-1 30% 13.1 7627 -1.02 37.78
112 20% 6.2 7537 4.83 a7.63
113 0% 0.6 61.89 -2.75 37.58
-1 10% 2.0 37.67 2262 37.58
TI-15 0% 6.1 73.19 23.30 37.58
) N 1693 | 7884 433 37.69
Welght LCG TCG VCG
56 65.89 8.51 4387

97 48.89 8.51 43.

27.6 48.89 8.51 43,
42.9 51.10 8.51 43.87
Weight | LCG TCG VCG
0.0 21.10 3580 | 48.90
g 304 a7.14 10.07 43.00
LD-07 A% 300 - 38.55 -3.52 43.00

LO-03 40% 213 3927 | -1128 | 43.00 -
LD-0 £0% 29.6 95.42 0.43 43.00
09 £0% 28.3 9544 15.43 43.00
1L0-0 50% 31.9 95.44 30.80 43.00
LD 0% 0.0 7334 -546 43.00
100 0% 0.0 7334 9.54 43.00
LDO 0% 0.0 7334 24,54 43.00
D10 0% 0.0 10605 | -19.00 | 3658
1011 i 60% 1272 30.37 129 43.00
1) P 298.7 1 5207 5.21 43.00
T T Vielght | _LCG_| TCG | VCG
0 i 0.0 0.00 0.00 0.00
0 | 0.0 0.00 0.00 -0.00
0 ; 0.0 0.00 0.00 0.00
0 i 0.0 0.00 0.00 0.00
0 : 0.0 0.00 0.00 0.0
i 0.0 0.00 0.00 0.00
/ »

...Jt__w,_m,‘ a—

! l 'H 215 2
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Petrobras 36 - Roncador Field Deve! usﬁjwln i
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NOBLE

Loading Condition:

LARONCADCR\CALCS\STABILREY C\l RAN -,|T\{L( lAD’ .’\E:L X

|E‘§,!,i i

T 'u,-;ﬁl 1 f DENTON

\, e
I RO

e L ——

gL

Sea Water Max Vol. | Density TCG VCG FSCy FSC,
Ballast Tanks m? tm? n ilUin (,l o o m m
SWBalast1P | 8867 | 1025 | ¢ 03 29.7 0.000 0.000
SW Ballast 1S 886.7 1025 | «+ 0.0 0.0 0.000 0.000
SW Ballast 2P 877.6 1.025 0.2 26.4 0.000 0.000
SW Ballast 2S 877.6 1.025 1.7 35.4 0.001 0.000
SW Ballast 3P 728.7 1.025 -3.6 39.1 0.001 0.000
SW Ballast 35 728.7 1.025 -1.6 24.3 0.000 0.000
SW Ballast 4P 798.3 1.025 6.1 25.8 0.000 0.001
SW Ballast 45 798.3 1.025 | ¢+ 9.0 44.2 0.000 0.000
SW Ballast 5P 256.6 1,025 1.4 37.7 0.000 0.000
SW Ballast 58 256.6 1.025 -0.6 41.1 0.000 0.000
SW Ballast 6P 523.9 1.025 8.5 43.9 0.000 0.000
SW Ballast 65 523.9 1,025 5.2 43.0 0.000 0.000 .
SW Ballast 7P 555.2 1.025 | ¢ 00 0.0 0.001 0.000
SW Ballast 7S 555.2 1026 | « 00 0.0 - -
SW Ballast 11P 644.7 1.025 0.0 9.8 %
SW Ballast 118 G44.7 1.025 0.0 0.0 - -
SW Ballast 13P 644.7 1.025 0.0 122 0.000 0.000
SW Ballast 135S 644.7 1.025 0.0 0.0 5 .
SW Ballast 16P 249.7 1.025 2.53 5.39 0.007 0.071
SW Ballast 16S 249.7 1.025 i B S
SW Ballast 17P 523.9 1025 | =002 | 26.99 0.010 0.072
SW Ballast 175 523.9 1.025 ) .
SW Ballast 18P 555.2 1.025 | ‘tatical Stability
SW Ballast 18S 5552 1.025 . S
SW Ballast 19P 728.8 1.025 sorrected VCG = 27.00m 27.06 m
SW Ballast 19S 728.8 1.026 | MT/KML = 70.50m  108.20 m
SW Ballast 20P 768.2 1.025 | AMT/GML= _4350m  82.14m
SW Ballast 208 768.2 1.025 - ,
SW Ballast 21P 963.7 1.025 | itability Margin
SW Ballast 215 963.7 1.025 TV A .
SW Ballast 22P 1067.3 1.025 \lowable VCG = 44,90 m
SW Ballast 225 10673 | 1.005 | HabilityMargin=  17.84m]
SW Ballast 23P 665.6 1.025 e e £
SW Ballast 235 665.6 1.025 Righling Arm & Overturning Arm Curve
SW Ballast 24P 980.8 1.025
SW Ballast 248 980.8 1.025 i R
SW Ballast 25P 665.6 1.025
SW Ballast 255 665.6 1.025 51
SW Ballast 26P 980.8 1.025 g
SW Ballast 265 980.8 1,025 ;
SW Ballast Total __:___ . :7 =

| By
Prepared | |
|Checked | I

HEAN]
iy
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Loading Condition: Transit Draft 11.0m
_Tanks W0 ] % [ Deasity | Weigit | LC i =

G calef Tanks 8p 0% 1.0 0.0 qp21 Pot A :- (k'."“’" ll '._)

Orill Water Tanks 88 0% 1.000 0.0 ':.;H- “fi(.-“’;' )

Drill Water Tanks op 0% 1,000 0.0 o Por b l\“';”’?' 1”

Orill Water Tanks as 0% 1.000 0.0 ,__‘,_l‘l‘__"j ) ’5

Ol Water Tanks 14p 0% | 100 | oo o t\, i ?;

il Water T % 000 0 79 DOr Fa i : ;
E:?:ul ‘Cid.:: :d:::: 1453 gi 1000 | 06 723 Porl Fvd (Wirch 6) 450 853 | 2631 | -31.92 | 16.19
Dirill Waler Tants 155 0% 00 |00 7013 orL P (Winch ) b, el i o B

My L - - o Stied AfL (Winch 13} 450 85.3 B1.65 | 3050 4.60

STHTEET oS : —— a5 |5 Stbd Afl (Winch 15) 45 85.3 B7.52 | 3050 4.60
Deill Water Tanks (Process V) | o | 00109 cy i ai wineh 14) 450 853 | 8647 | 3112 | 1619

FAT (Winch 16) 450 85.3 9105 | 3348 13.72
[Folablo Water D %[ Density | Welant | _Lcg o Fd (Winch 10) S o | e %M 4
I —— ot 00% T o0 1958 | 5is St Fud (Winch 12) 50 853 | 3113 | 8050 4.60
el 4 e b e 1 s 7 Stisd Fed (Winch 11) ; 450 | 853 | 2631 | 3112 | 16.19
Pot Water Day Tk 0 100% 1.000 152 & HS = e, §. e 83.48 e
A — o | 7200 | 12646 | 5639 0.00 9.78
T T — T T 7 BT B T T B I e B
FO Tank iop 0% | 090 | 00 52 0 00 | 2819 | 3800 | 1829
FO Tank 108 0% 0960 0.0 5104, 0 0.0 3175 | 3800 18.29
FO Tank i2p 0% 0.960 0.0 617 : : R
o e s o% pint oo o1 7t 12) 81 0 0.0 3531 | 38.00 | 1829
FO Ovearilow P 50% | 0960 82 g.oWinch 13) g% i s 102 | B | 1228
FO Overflow - § 50% | 0960 78 7i lz'w"” 114 ” o8 q 9.0 8458 | 3800 | 1829
: : S7 0 00 88.44 | 3800 | 1829

: = I S—— S8 0 0.0 9170 | 238.00 | 1829
Fusl G 0 Pi 0 0.0 2463 | -38.00 | 18.29
S S o WIS P2 0 0.0 2819 | -3300 | 1829

NP | 0% 0 m“y 2 0 0.0 3175 | -38.00 | 1829
, 258 > B 0 0.0 3531 | -38.00 | 1829
Ds—-ckge NiS a% | ge10 0 00 8102 | -38.00 | 1829
O Setila Nip 100% | 0870 : 0 0.0 8458 | -3800 | 1820
DO Day Tk Nep to0% | osm | 1506 | 7acuehd 0 00 | 8814 | -38.00 | 1829
DO Day Tk N3g 100% | 0870 | 735 “2”'}'11 i b 00 | 9t70 | -as00 | 1829
DOSeli NS 100% | osro | 73s | zoqiehd) - : :
0O Semvice 0 100% 0.870 112 4 '_ - " ’’’’’ 0.0 0.00 0.00 0.00
DleselQ: 0 =} 9750 ) & B f | % T Weight | _LcG_|_T¢G | Vvca
Lab Dils — D) % | Deasity | Welght | =1 o | on | B2 om
Draine Storage Tank Porl NiP 0% 0500 0.0 10% 42 8840 | -31.10 | 3788
Dralns Storaga Tank Stbd NS 0% 0.900 0.0 1% a4 8140 | -3218 | 3788
Waste Ol NiP 10% | 100 1.9 foo 100 | sso7 | -23es | ares
Waste OF N1S 10% 1.020 1.9 0% 51 e8.61 | 2415 | arss
At Campressors LO Storaga T65101 100% | 0800 08 10% 52 8051 | 2400 | 37s8
Moaring Vinch LO Sloraga 165105 100% | 0.500 0.3 e 41 8200 | 3144 | 3788
Moorirg Winch LO Storaga 165106 100% | 0800 | .03 5% 30 6949 | -583 | 3788
Mooring Winch LO Steraga T65107 100% § 0900 0.3 10% 33 7527 | -8.46 |- 3778
Moaring Winch LO Sterage T65108 100% 0.900 0.3 0% 44 7507 102 37‘73
Em. Gen. LO Storage T65109 100% | 0800 0.5 1% 31 7537 483 3768
W1 Reom LO Storage 165110 100% | 0900 0.5 35, 1%, 06 61.69 2,75 37.58
Wi Rocm LO Storaga 165111 100% | 0800 0.8 3 S A 0 20 a767 | 2262 | 3758
Turbine Lube Ol Consuls ' UQ-122308 0% 0.500 0.0 & it 10% 6.4 7319 | 2330 | 3758
Turbine Lube Oil Consule 'ty UQ-122206 0% 0.800 0.0 84, : )
Turbine Luba Ol Consula "A UQ-122304 0% 0.800 0.0 89.7 et i e 55.8 7824 141 770
(ST o i :
— e S T o1 %
LT isTanks ] 1D % | Density | W i o 1 .,e_J» W_t:[gm ‘!-50;59 ;[:5? :,3(:5??
: T. Tank P 10% 1,000 cor | I
f #ding Tank i 10% 1 1000 m;. l‘; j§£ 3‘2} i§§§ :
\. g Drain Tank P 0% 1.000 i ’ ) '
WL Ting Drala Tank s 0% 1.000 = ===
Dezeralor Tower (Port) C-51001 0% 1.000 B S T zA 52.10 Bat A
Deaerator Tower (Star) C-52001 0% 1.000 ==
Auxiliary Generater DO GE-514001 100% 0.870 - == }l:.l)) _\‘j_g_i(;g_h! ZLIC% -;‘5:30 :80960
At Column Separalor Tank Nip 0% 1.600) | '.: 0 364 3?'14 10'0? 43'00
Al Column Separator Tank NiS 0% 1.000 LD-Gu 30.0 38.55 .3.52 43.00
- SRS RO, LD-03 213 3927 | -1128 | 43.00 -
LD-04 296 | 9542 0.43 43.00
— B TR LO-05 283 | 9544 | 1543 | 43.00
T p- ik o TOS001A o+ 00 | H)g‘,’ :y'g ggﬁ 350'3‘2 . jgg
Fvid clma prtk 1050016 0.0 = 33t | o4 | 4300
Fyvid clina ptk TOS001A 0.0 2.0 ;3'34 24 54 43.00
Fyid clen ptk 105018 0.0 o9 . 19 i
Heltuel Refuol A56001 7.9 2 Diey Al 2o
Helifuel Disp ASEC02 000 0.1 50 1272 i 1= =
Iacinerator DO Day Tank T59305 100% 0.870 02 e
FW Chem Dosing Tank 55101 100% | 1000 20 e 2087 | 5e07 : 52 43,00
FVW Cooling ExansionTank 155102 100% 1.000 5 M = o P
Oiy Water Separators V6620166202 100% | 0.900 1.4 e | — ¥icight "c; I,%g :'202%
Glycol Sump Tank TQ-123201 0% 1.080 0.0 5352 | o 36.0 3: 0'00 0.00
Tank Top Surmp Tank V-533605 0% 1,070 0.0 76 2 i 0.0 .00 ; i
i 0 0.0 0.00 0.00 0,00
Nor STET : s — — i 0 0.0 000 0.00 0.00
on Structural Tanks 0 b} ey ] 45N o i 00 0.00 0.00 0.00
I siainn | I ) 000 | 1220

Units = s follows: Weight - melric tonnes, densily - meiric lonnes per cubic r—— =

T ORI |
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YONCADOR\CALCS\STABILREV_CXTRANSITLOADCASE.XLS]Detailed . JOSECARLDS PUINIA$010:35-1320-915-NBD-909
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