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Work to-date

* Review of standards and TA&R reports

= Comparison of environmental loading recipe and loading
conditions

= Jacket case study preliminary results

= Comparison of member and joint design formulae in the three
Codes

= MATHCAD Calculation Sheets Developed

* Foundation design comparison underway
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Tasks

1. Environmental Load Recipes |

2. Loading Conditions 4|

3. Structural Steel Design

4. Connections

5. Fatigue

6. Foundation Design

7. In-service inspection and maintenance

8. Assessment of existing platforms and floaters

9. Fire, blast and accidental loadings

10. Installation, Temporary Conditions, and Case Studies

11. Reporting

12. Project Management
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Schedule

Activity

2010

2011

Tasks 1 and 2: Environmental
conditions and loading

Tasks 3 and 4 Structural
Design and Connections

Task 5: Fatigue

Task 6: Foundations/ Mooring

Tasks 7. 8 and 9: In-service
Inspection, Assessment, and
Fire and Blast

Task 10 and 11: Installation,
Temporary Conditions and
Case Studies

Reporting Presentations
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Possible Scope for Case Studies

High Level Scope of Case Stu

for Jacket
attorms:

Verify the computer model in GeniE to ensure
imported model is ready for analysis

Run in place analysis for extreme (survival) load
case

Run code check using APl RP-2A, 1SO 19902,
NORSOK N-004

Preliminary foundation design using 3 codes

Compare the results of code check {(members and
joints)

Summarize the results

Assumptions:

The case study is intended for a 4 legged-jacket
platform of category L1 with production deck of
small to medium size.

The case study is intended to be a code check
exercise for primary structural members and
corr%spondmg key structural joints of a limited
number.

High Level Scope of Case Stu

for TLP:

Verify the computer model in SESAM suite of

programs to ensure imported model is ready for
analysis

Run in place analysis for extreme (survival) load
case

Run anaIYsis to verify acceptance with criteria as
set in APl RP-2T, ISO 19904, NORSOK N-004

Compare the results of analyses

Summarize the results

Assumptions:

The case study is intended to be an exercise in
acceptance criteria for primary structural members
of the hull. Topsides, tendons and foundations are
not included as part of this evaluation.
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Case Study No. 1 — Fixed Platform in GoM

= Platform Overview

The platform is located in water depth of 110 m in Central Zone of GoM. The jacket has eight

legs with a total of 12 skirt piles installed at the mud line. The piles have 3.41m diameter and
are 122 m long.

The platform topsides has three levels: Drilling Deck, Wellhead Deck and Cellar Deck.

8
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Case Study No. 1 — Fixed Platform in GoM (Contd.)

= |n-place Analysis - The structure was modeled as an integrated 3D-space frame including foundation
system, using GENIE (Wajac, Sestra, Splice) developed by DNV,

= Basic Load Cases

+ Permanent Loads (G):
- Structural Selfweight (including modeled and non-modeled members)
- Equipment loads (Cellar Deck Equipment, \Wellhead Equipment, Drilling Deck Equipment)
- Storage Loads
- Piping Loads
» Variable Loads (Q):
- Area live loads;
- Crane Loads
- Rig Loads
+ Environmental Loads (E) :
- Wind
- Wave
- Current

= All three analyses use identical: Permanent and Variable Loads, Marine Growth and
Conductor Shielding for one-to-one code check comparison
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Case Study No.l — Fixed Platform 1n GoM (Contd.)

* Results Comparisons for Case Study

« High level global loads comparison for Environmental Extreme Condition
(Maximum Overturning Moment and Base Shear)

« Comparison of Tubular Member and joint design for the jacket structure,
for the following codes (using identical environmental loads)

> AP| RP 2A Chapter 3
» NORSOK N-004 Chapter 6
» 150 19902 Chapter 13

« Comparison of equations and formulas used in three Codes
« MATHCAD Calculation Sheets Developed
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Case Study No.l — Preliminary Comparison Results

= Global loads (Peak VWave Case)
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Case Study — Preliminary Comparison Results

= Maximum Member Utilization for AP| Code Check

Utilization for Corresponding Members

A 1SO NORSOK
Member | UF Formula UF Formula UF Formula

1 513 1.33 3.34-3 0.93 13.2-31 0.80 6.15
y. 505 1.32 3.34-3 0.93 13.2-31 0.79 6.15
3 1651 13 334-3 0.90 13.2-31 0.80 6.15
4 1622 1.29 3.3.4-3 0.90 13.2-31 0.80 6.15
5 96 1.19 3.3.3-1 0.81 13.2-31 0.64 6.15
6 2707 1.09 33.3-1 0.55 13.4-12 0.53 6.42
7 350 1.04 3.3.3-1 0.54 13.2-31 0.51 6.42
8 348 1.04 3.3.3-1 0.54 13.4-12 0.50 6.42
9 2708 1.04 3.3.3-1 0.54 13.2-31 0.50 6.42
10 342 1.03 3.3.3-1 0.72 13.2-31 0.54 6.15
11 351 1.02 3.3.3-1 0.54 13.2-31 0.50 6.42
12 3083 0.98 3.3.3-1 0.54 13.2-31 0.50 6.42
13 3090 0.97 3.3.3-1 0.77 13.4-19 0.73 6.15
14 343 0.96 3.3.3-1 0.72 13.2-31 0.54 6.15
15 346 0.95 3.3.3-1 0.54 13.2-31 0.46 6.42
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Case Study — Preliminary Comparison Results

= Maximum Member Utilization for ISO and Norsok Code Checks

ISO

Member | UF Formula
1 740 1.54 13.6-21
2 462 1.47 13.6-21
3 1690 1.43 13.6-21
4 461 1.35 13.6-21
5 41 1.29 13.6-21
6 36 1.18 13.6-21
T 31 1.12 13.6-21
3 749 1.09 13.6-21
9 10 1.02 13.6-21
10 21 1.01 13.6-21
11 647 0.99 13.6-21
12 646 0.98 13.6-21
13 748 0.95 13.6-21
14 2 0.94 13.6-21
15 505 0.93 13.6-31

NORSOK
Member | UF Formula
740 143 6.71
462 1.37 6.71
1690 1.33 6.71
461 1.26 6.71
41 1.17 6.71
36 1.07 6.71
31 1.02 6.71
749 1.00 6.71
10 0.93 6.71
21 0.92 6.71
647 0.92 6.71
646 0.91 6.71
748 0.86 6.71
2 0.86 6.71
432 0.84 6.71
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Case Study — Preliminary Comparison Results

= Maximum Joint Utilization for API Code Check

__Utilization for Corresponding Members

A 150 NORSOK
Joint UF Formula UF Formula | UF Formula
1 13 497 4350 3.62 143110 3.94 6.57 o
2 23 398 4350 294 14.3-110 325 6.57 o
3 33 3.86 4 3-5 291 14 3-11 3.07 6.57
4 321 2.66 4 35 2.07 14 3-11 2.26 6.57
5 347 283 4 35 2.52 14.3-11 0 2.61 6.57 o
b 373 207 4.3-5 1.52 14 3-11 1.59 6.57
i 335 1.51 435 1.04 14.3-11 1.08 6.57
8 221 1.45 4350 1.21 14 .3-110 1.26 6.57 o
9 165 1.40 4350 0.65 14.3-11 0.67 6.57
10 198 1.40 4350 0.85 14 3-11 0.90 6.57 o
11 341 1.38 435 0.99 14.3-11 1.03 6.57
12 324 1.36 4 3-5 0.98 143-110 0.99 6.3/
13 73 1.33 4350 0.91 14.3-110 0.94 6.57 o
14 76 1.26 4350 1.27 14.3-110 1.04 6.57 o
15 9 1.26 4350 0.97 14.3-11 0 0.99 6.57 o
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Case Study — Preliminary Comparison Results

= Maximum Joint Utilization for ISO and Norsok Code Checks

13

362 |

@310 |

1

2 23 294 | 143110 |
3 33 291 | 14311 |
4 347 252 | 143110

5 321 207 | 14311 |
6 373 152 | 14.3-11

7 76 1.27 | 14.3-110 |
8 221 121 | 143-110 |
9 335 1.04 | 14311 |
10 15 102 | 143110
11 341 099 | 14311 |
12 324 098 | 143-110 |
13 75 097 | 143110
14 73 091 | 143110 |
15 181 086 | 143110 |

13

304

6.57 o

23 3.25 6.597 0
33 3.07 6.57
347 2.61 6.57 o
321 2.26 6.57
373 1.59 6.57
221 1.26 6.57 o
335 1.08 6.57
15 1.06 6.57 o
76 1.04 6.57 0
341 1.03 6.57
73 0.99 6.57 o
324 0.99 6.57
73 0.94 6.57 0
181 0.91 6.57 o
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Task 1 and Task 2 Summary

The following comparisons have been performed for Tasks 1 & 2 including:

= A direct comparison between environmental (Metocean) loads as stated in the three
standards (API, NORSOK, and [SO).

= The provisions that impact on the magnitude of environmental loads e.g. directional
wave criteria have been reviewed and compared.

= The elements that comprise the total environmental forces include wind, waves,
tides, currents, and earthquakes.

= | oad factors and material allowable factors are compared for the various elements
of the structure (e.g. jacket, hull, deck, foundation, etc.).

= The manner in which the codes require the combination of appropriate dead and live
loads has also been directly compared. This includes the following loads:
operational environmental, extreme environmental, dead, live, and temporary.
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Task 1 and Task 2 Summary (Cont’d)

= For the purpose of direct analysis, the governing weather condition (e.¢g. survival
load case) is taken into account.

= Other load conditions {(e.g., operating load case) are also considered if found
necessary due to the associated safety factors and relative value of the
environmental to permanent loading.

= Code requirements for strength and ductility level earthquakes (SLE & DLE) are
also compared.
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Comparison of equations and formulas 1n Codes

= Tubular Members Code Provisions — Table 1
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Comparison of equations and formulas in Codes (Cont’d)

= Tubular Members Code Provisions — Table 2
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Comparison of equations and formulas 1n Codes (Cont™d)

-mT_H_buIar Members Code Provisions — Table 3

- | . g
AFIWSD APILRFD

7 0 B o ZelMIE e LD AT e i e pulill v 9 e o " T TPy == Wy el s e o |

[~ P M ¥ Py Tl Mg = 11
s | & 6« QUL LOL ALl * & = U P =RuimhE Y 0 s ™ [Pl 102 GUAB™T « 0 )
= 1,5, Batinf, 1, = L ol SO - S8 o™ P i) UL 6 78]
L] =i [CEpe— B L o= e Tt 1
5%, = & uint Tormmn Bty Facis B AR, ool i Ao WLt ™ LELEE *Y
v, = e o) Sal#y Facks [ v B L8

B oy ¥ g [ R S R ) St
g - By ® i | Plsg = 16
P = s
) S 08 Rty e Ly = 00, W Pt g e il L il
g M = 0 P ) [l == 10
T ™ Sy gy~ St
o = (W W
W 5 [ mg 0 9 Do
Hh‘lﬂllmnf"ﬂ- i

l;umun-t-m I M AN HYCROET AT [CCmEES 0N, DENDING AMT S TDROET ATIC PRESEME [COMPRESEICN. BENCEND AND MYIRONTAT G FIEDSLIE COMPRIETON, BUNDIMG AN MYDMOSTE 110 PRESEL R
W [ 9 |
JHE v SR b L SF = 0 B = p ws gy = 000 o, = iy, # g s =10 1 Bl oy il el [l el T %m0
|arsd o]
i B, == 10 Fu = 059 R Fuy = DSEF, W L L™ Fi T L,
LY . P DSSF,
e, = A aavt R = B e T B A e 0 IR ¢ 0 M MR = by = R
RatFua ]+ Sl AR L P bt HUA R TR Wiy = 10 oy e S I [T A S SRy
- L A ¢ ) s L et = s LETRE T TTEEY W [STRLLT o TL
i = oy 1, L L IR T o TV sy = 09005 s} 3, e 1 20 o '
o = e [T om0 ey i e, o D050, g, o iy ey i i S PR
Sl Lo g ® S Aty e L 0, e Fabmwireg ma eani sl I el
im0 S BT e b ] # el = 100 g g Wi = 0 B ) [l = 10
e, = 2 i s i g Bl i

[Pl B et S v i 0
Mwstlan 8 |1ty o = S

3 ] Bt * Pl

L B s k| T Wy o 1]
L

L Y T

e D Rty e [, S, B BBy oy eharsad fe Sl

o~ 2 g W My - 0] el * [ttt o= 12

Pl & S ® B

Pl = Wy 0 " O

VB i ™ Pl

L e, ST

i) g S0 By g e [, = 50, B B2 on sbeasal be ol

= M= 1 ) [t e 18

M = My ™ g

e o —
BOBWRE Comparison of Offshore Standards - M10PCO0 05 2 ﬁ
& Febnuary 2011 -lw

2 Dt Morshe Sertaz A5, Al ights reserved. 19 sManacinG kisk B



Comparison of equations and formulas in Codes (Cont’d)

= Tubular Joint Code Provisions (General and Qu Factors)
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TLP Model Plot for Floater Case Study
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Summary

= Reviewed project progress to date
= Case studies status

= APl, NORSOK, and ISO Standards applied to a Jacket platform case study
Preliminary results presented.

= Tasks 3, 4 and 6 Underway
= Future tasks
= Next deliverable

= Next Progress GoToMeeting

Further comments
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