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Agenda
=|ntroductions

=\\ork To-date

- Review of standards and TAR reports
- Jacket and TLP case studies selected
- Jacket analysis underway

= Tasks and Schedule

= Summary/Recap
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Tasks

1. Environmental Load Recipes

2. Loading Conditions

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

L
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Schedule

Activity

2010

2011

Tasks 1 and 2: Environmental

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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API, NORSOK., and ISO Main Documents

= APl RP 2A Fixed Platforms = N-001 Integrity
= APIRP 2T TLF's

N-003 Actions and Action Effects

N-004 Steel Structures
N-005 Condition Monitoring

= APl RP 2FPS Floating Production
Systems

= APl RP 2INT-MET (Draft)

= N-006 SIM
= API Bulletins 2TD, 2INT-EX and
2INT-DG
= |50 19901-1 Metocean
= |SO 19901-4 Foundation
= |50 19902 Fixed Offshore Structures
(Steel)
= | SO 19904-1 Floating Offshore Structures
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Assumptions

= Case studies will be evaluated during work execution

= Current Edition of standards/RF’s

BOEMRE will facilitate input data for case studies
Available BOEMRE past relevant TA&R Reports and platform specific FEM/results

Platform/Floating Structure specific data

No structural optimization or design concept evaluation included

BOEMRE involvement
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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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API Loads and L.oad Combinations

= API ZINT-MET

Table 4.£3 1A Indepandent Extreme Valuss for Hurricane Winds, Waves, Cumrents and Surge,
Central Guif of Mexico (89.5"W to 86.5°W)

Brturn Pervd (Years) 10 25 50 100 200 1000 2000 10008
(Viind (10 m Elevation)
1-howr Mean Wind Speed (m/'s) 330 401 444 48.0 510 600 624 67.2
10-min Mean Wind Speed (m/s) 365 4449 501 M5 582 695 723 787
1-uom Mlesm Winnd Speed (') 410 511 37.4 2.8 67.4 815 83.0 935
3-sec Gust (m/'s) 469 502 66.9 N 794 975 1025 1128
Waves, WD =>=1000 m
Significart Wave Height (m) 100 133 148 158 16.5 193 205 121
I Imocmm Warre Height (m) 177 135 26.1 27.9 201 349 363 301
Maminmum Crest Elevation (m) 118 15.7 174 186 194 230 238 156
[Pealk Spectral Period (s) 130 144 15.0 154 15.7 172 175 182
Fenod of Masimum Wave (s) 11.7 15.0 13.5 159 14.1 123 138 16.4
Cwrrents, WD >=150m
Surface Speed (m's) 165 200 2233 240 255 300 3112 336
Speed at Mid-Profile (m/s) 1.4 1.50 1.67 180 191 225 234 252
(0-Speed Dept, Boltumn of Profile (u)| 693 &2 932 10:0.8 1071 1260 131.0 1411
Currents, WD 10m — 70 m
Unaform Speed at 10 m Depth (m/s) 1.09 1.61 197 230 2.60 323 3.50 405
[Cruform Speed at 70 m Depth (m/s) 058 1.45 1.77 207 234 29 315 3.65
Vater Level. WD == 50 m
Stonm Surge (o) 032 052 0.66 080 093 113 122 141
Lidal Amplinde (m) [ B 042 042 (42 D42 LI 2 042 042

BOBWRE Comparison of Offshore Standards - M10PCO0 02

26 January 201

& Dt Morshe “wartas AS. Al dghts reserved.

SMANALING Kisk §= ii



API Loads and L.oad Combinations

= API ZINT-MET

Table 5-1—Factors for Combining Indedendent Extremes inta Load Czasas in Deep Water (WD = = 150 m or 432 ft)

Rerurn Perind (Years) 10 25 50 100 200 1000 X000 10000
Peak Wave Case:
VWind Speed 1.00 93 093 093 093 083 03z 055
Wiawe Henplit 1.€0 1.00 1.00 100 1.00 100 1.00 L0
Cuurent (both speed and depth level) 0.E0 .80 075 075 075 0.75 B.7s .75
Snme (.50 .20 0.70 070 070 070 070 .70
Wind Thraction from Wave (deg) 15 -15 -13 -15 —1° —1% —15 -15
(Current Threction from Wave (deg) o +15 +15 +15 +15 +5 +5 +15
Deale Wind Case:
Wind Speod 1.00 1.00 1.00 100 1.00 100 1.00 1.0
Wave Height 1.00 .05 0.05 0os 0os 005 DAz .95
Current (both spead and depth level) 0.E0 (.80 075 075 075 075 075 075
=g (.0 k.-1] 0.0 L 0 0./ 0.0 ]
Wind Direction from Wave {deg) 15 13 13 13 -1z —13 —13 15
{Crurent Divection from Wave (deg) 15 15 15 115 115 i 15 15
Pealo Current Case:
Wind Speed 0.75 0 070 070 070 070 0.70 .70
Wave Height 033 70 0.70 L 070 L] 070 0.7y
Curent (hoth spead and depth level) 1.€0 1.00 1.00 100 1.00 1.00 1.00 L0
SurEc 0.5 (.20 0.70 070 070 070 0.70 .70
Wind Diraction fiom Wave (deg) 0 0 0 i} ] 0 0 0
Crrrent Threction fiom Wave (deg) =5 +50 +50) +50 +H +50 <30 +50

[Mote: When factonng svrpe from Fipnree 4514, 4324, 4153 4 and 454 4, remove the tidal amplitnde, facter the surpe,

then add the fidal amphmde back in
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ISO Loads and LLoad Combinations

= |SO 19901-1

Table 21  Indicative indepoendent cxtreme values for winds, waves, and stonm-goneratcd currcnts
— Nreas Il and HI of Gulf of Mexicc (see Figure C.11) — Water depihs greatar than 300 m

Return pariod
Metocsan parameter no. years
18 | s | qas 50 < 100 <

Wind sp=ed im/s!

A0 min mean wind speed 17,6 255 282 409 4351

3y el winnd sl 21 2.0 66 51,3 LT
Wawzs ™

Maimum wave eight im) 94 13.0 150 220 230

Signiliczn] esave h=ighl {m) d4a T3 A5 129 146

Specl al peak pegiod © (k) 10,3 11,7 123 14,3 14,9
Current spesd — Storm-generated m/a) "

Surdzes 0.4 0,6 1.3 21 2.1

20 adsgalhn N4 A 1.1 1R 2n

30 m deptn 04 0,6 oz 1,7 18

Al m deptn U4 6 1 14 1.4

E0 m depth 0.4 1.6 01 Ca 14

C0 mdepth 0.4 0.0 0. 0.3 0.8

70 m deptn 0,4 06 o1 0,1 0,1

0 m daptn 0,1 0,1 o1 0,1 0,1

4 m above sca floor 04 a1 o1 CA 0

F Thix wves uoni s e elizalivs valiess on mehre pus anele s which s can be sl dde Ty oreepl sd sodiess Sie- o pogesd-
BP%I"IB emtena enall ba IIE"\.Eh:IPB: for etructural -mgn ShOfoT SEEEEEryaM.

B winter storm.

©  Humecans.

- WWave f'EI-;rItG In thee takle for each rstum >ancd are iKenica hor 31 I}D'QP whater araae of te Sulf of Mesaco. |hie e not HEBBEI'"!:'
conservalive for some areas. and can be cverfy conservative for some arces in the cortral Guf

£ Assume that the spectral peak period czn vary by £10 % arsund these central estimates.

The pesk humicane wind and wave and the peak humicane currsnk do net cenemlly comur wogedher. To esimats the cument
azsociated win the pesk hurizane wind and wawe, facior the cumsn: speed Snd Oepin soas by D9 To estimais the wind 2nd wave
ageociEied With ta peak humosne cament, asiorthe peak wird Snd wane by U5
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ISO Loads and LLoad Combinations

= |SO 19902

Table 9.10-1 — Partial action factors for in-place situations and exposure level L1

Design situation

Partial action factors @

Feat $dcy. Yo Fraz ¥iEo 7{Ee
Permanent and variahble actions only 13 1.3 15 15 0.0 0,0
Operating situation with cqrrespé:rndmg wind, 13 113 15 15 09 7.c 0.0
wave, and/or current condifions :
Extreme conditions when the action effects
due to permanent and variable actions are 11 11 11 0.0 0.0 FeE
additive®
Extreme conditions when the action effects
due to permanent and variable actions 0,9 0.9 0.8 0.0 0.0 ¥iE

oppose®

3 A value of O for a partial acion factor means that the action i not applicable to the design situation.
B For this, check that G, Oy and Oy are the mazimum values for each mode of operation.
% For this, check that &y, Gy and @, include those parts of each mode of operation that can reasonably be present during extreme

conditions.

4 For this, check that G, and O, exclude any parts associated with the mode of operation considered that cannct be ensured of

being present dunng extreme conditions.
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NORSOK Loads and L.oad Combinations

= NORSOK N-001

Table 1 — Partial action factor for the limit states

Limit state Action Permanent Variable Environmental Deformation
combinations actions (G) actions (Q) actions (E) o actions ED}E
ULS ~ 12 13 0.7 1.0
ULS b 1,0 1,0 1.3 1,0
sLs 1,0 1,0 1.0 1,0
ALS Abnormal 1,0 1.0 1.0 1,0
effact”
ALS Damaged 1,0 1.0 1.0 1,0
condition ©
FLS 1,0 1,0 1.0 1,0

* For parmanant actions and'or varabho actions, an action factor of 1,0 shall be usod wheora this gves the most unfavourabio

action effect

® actions with annual probability of excossdance = 10t i
f Environmental actions with annual peobability of exceedance = 107
~ Earthgquake shall be handled as emmvironmental action within the imit state design for ULS and ALS (abnormal effact)
® Applicable for concrate stmuciures
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NORSOK Loads and L.oad Combinations

= NORSOK N-003

Table 4 — Combination of environmental actions with expected mean values and annual probability of
exceedance 10°* and 10°*

Limit state Wind | Waves | Current | lce |Snow | Earthquake | Sealevel®
107 107 10" - - - 107
Ultimate 10 107" 10° w | = . 107*
Limnit | | | » m
State - - . . 10~ - m
: . . : : 10 m
Accidental w*| i 107 . - , m"*
Limit 102 | 10~ 10 : : . m*
State 10" | 10 10 : - : m*
: - - 10| - - m
- - - . - 10~ m
® m -meanwater level
m" - mean waier level, including the effect 07 possible storm surge
Seismic response analysis should be carried out for the most critical water level.
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Case Study No.l — Fixed Platform 1n GoM (Contd.)

* Proposed Results Comparisons for Case Study

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

« Comparison of Tubular Member 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 Codes
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Case Study No. 1 — Loads and Load Combinations

= Environmental Loads for Global Loads Comparison

110

10

110

26.0 248 26.0
13.9 13.2 13.9
5 0 0
456 46.1 48
15 0 0
168 2.1 132
146 176 111
(32) (35) (35)
0.00 0.09 0.00
(64) (70) (70)
0.00 0.09 0.00

*) Based on API 2INT-MET
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Case Study No.l — Preliminary Comparison Results

= Global loads (Peak VWave Case)

Max Base Shezr
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Mzx Overmarning Mom_

MN Phase MHm Phase
1 ) B 38k 2248 34
7 Ef - A5l 2132 140
3 c218 35C 13C2 340
4 B8 38l 2404 a41]
Al ] £5.5 0 2703 1410
[ £6.5 340 236 3410
i £3.0 380 2551 3410
g 205 J5C 2574 2410
M/ £7.9 - ATET -
1 T3 340 2hld 341
g on2 J5C 2067 2410
3 Ch.L 350 1508 3410
4 9.4 i 2148 341
150 ] ov.b ] 2565 2410
5 £9.9 0 2356 340
i £6.b 350 2470 341
g 21.6 350 251 340
AKX 1081 - 2565 -
1 g0 34K 2221 J41)
£ ££3 JaC 2004 1410
3 £0.0 35C 1554 120
4 £4.9 Jak 2114 J41)
Hors ok ] 20.6 ] P J40
5 £3.5 34 2033 3410
7 0.1 3ac 23E8 310
g 5.7 350 2456 40
AKX 930 - 2508 -
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Case Study — Preliminary Comparison Results

= Maximum Member Utilization for AP| Code Check

API Utilization for Corresponding Members
1SO NORSOK

Member | UF | Formula | UF | Formula | UF | Formula
1 313 1.33 3.3.4-3 0.93 13.2-31 0.80 6.15
2 505 1.32 3.34-3 0.93 13.2-31 0.79 6.15
3 1651 1.31 3.3.4-3 0.90 13.2-31 0.80 6.13
4 1622 13 3.3.4-3 0.90 13.2-31 0.80 6.15
5 96 1.26 3.3.3-1 0.81 13.2-31 0.65 6.13
6 158 1.15 33.1-4 0.92 13.4-20 0.88 6.50
7 2707 1.14 3.3.3-1 0.62 13.4-12 0.60 6.42
3 350 1.14 3.3.3-1 0.60 13.4-12 0.58 6.42
9 448 113 3.3.3-1 0.65 13.4-12 0.64 6.42
10 138 113 3314 0.91 13.4-20 0.88 6.50
11 662 113 33.1-4 0.99 13.4-20 0.95 6.50
12 161 1.13 3.3.1-4 0.90 13.4-20 0.86 6.50
13 134 1.12 3.3.1-4 0.89 13.4-20 0.85 6.50
14 39 1.12 3.3.3-1 0.90 13.4-20 0.86 6.30
15 154 1.12 3.3.1-4 0.88 13.4-20 0.84 6.50
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Case Study — Preliminary Comparison Results

= Maximum Member Utilization for ISO and Norsok Code Checks

I1SO

~ Member | UF | Formula
1 740 18 13.6-21
2 462 1.78 13.6-21
3 1690 1.66 13.6-21
4 461 1.63 13.6-21
5 41 1.36 13.6-21
6 749 1.26 13.6-21
I 36 1.24 13.6-21
] 3 124 13.6-21
9 647 1.23 13.6-21
10 748 1.19 13.6-21
11 646 1.18 13.6-21
12 21 1.14 13.6-21
13 10 1.12 13.6-21
14 432 1.05 13.6-21
15 751 1.04 13.6-21

NORSOK
Member | UF | Formula
740 1.67 6.71
462 1.65 6.71
1690 1.54 6.71
461 1.5% 6.71
41 1.23 6.71
749 1.19 6.71
47 1.14 6.71
31 1.13 6.71
36 1.13 6.71
748 1.1 6.71
646 1.09 6.71
21 1.05 6.71
10 1.02 6.71
432 0.97 6.71
751 0.96 6.71
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Summary

= Reviewed project status
= Case studies selected

= API, NORSOK, and |SO Standards applied to Jacket Case Study
Preliminary results presented

= Future tasks
= Next deliverable
= Next Progress GoToMeeting

Further comments
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Safeguarding life, property
and the environment
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