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TASK 3

COMPARISON OF CODES FOR TEMPORARY MOORING SYSTEMS

PRESENTATION OUTLINE

Design Weather Criteria

Design Premises: Drilling Rigs and Mooring Systems

Sensitivity Study on Low-Frequency Motions and Mean Wave Drift

Forces

Quasi-Static Mooring Analysis Results:

a. Per Site for All Rigs and Codes
b.  Per Rig and Code for All sites

Effects of Line Dynamics (Frequency-Domain)

Conclusions and Recommendations
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DESIGN WEATHER CRITERIA

. 5 Geographic Areas

. 4 Weather Criteria Per
- API New Code
. DnV/NMD

. Significant Wave Height, H,

. Peak Spectral Period, T,
A 13 Hy < T, </30 H, (Hg in meters)

. Spectrum Type - ISSC
. Wind and Current Speeds

- I-Min. Mean
- 10-Min. Mean
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WEATHER CRITERIA SUMMARY

GOMEX | N.NORTH SEA | S. CHINA SEA | NW AUSTRALIA | E. CANADA
API New - Near Others
Wave, 10 yr (H) 301t 46 ft 41 & 94t 37 &
Wind, 10 yr, 1-min. mean 72 kts 81 kts 87 kts 81 kts 74 kis
Current, 16 yr 18 kts 2.8 kts 3.0 kts 1.9 kts 2.7 kts
API New - No Others
Wave, 5 yr (H,) 271t 43 ft 384 26 ft 35
Wind, 5 yr, I-min. mean 63 kts 79 ks 77 kts 69 kis 71 kts
Current, 5 yr 1.4 kis 2.7 kis 2.6 kts 1.6 kts 2.6 kts
DnV/NMD (run 1)
Wave, 100 yr (Hy) 47 fr 531t 48 ft 40 fr 43 fr
Wind, 100 yr, 10-min. mean 97 kts 79 kts 114 kts 108 ks 75 kas
Current, 10 yr 1.8 kts 2.8 kts 3.0 kis 1.9 kts 2.7 kis
DnV/NMD (run 2)
Wave, 100 yr (H,) 40 ft 534t 48 ft 40 fr 43 ft
Wind, 10 yr, 10-min. mean 65 kts 73 kis 78 kts 73 kis 66 kts
Current, 100 yr 3.0 ks 3.0 kts 4.0 krs 3.4 kts 29 kts
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DESIGN PREMISES: DRILLING RIGS AND MOORING SYSTEMS

6 Drilling Rigs
. 5 Semisubmersibles
. 1 Drillship

Mooring Systems
- 3 All Chain Systems
- 3 Chain/Wire Combinations

Selection of Pretension and Payout Length

Mooring Patterns
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"JACK BATES"
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SENSITIVITY STUDY ON LOW-FREQUENCY MOTIONS

and
MEAN WAVE DRIFT FORCES

. DMOOR Results vs API RP 2p Curves
. 3 Drilling Rigs

- "JACK BATES" and "SEDCO 704" Semis
- "DEEPSEA DUCHESS" Drillship

. 3 Headings

- Bow, Quartering and Beam Seas

. Hg Ranging From 10 Ft. to 50 Ft.

* T, Ranging From,/13H, to,/30 Hy (Hy in meters)
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4. QUASI-STATIC MOORING ANALYSIS RESULTS:
PER SITE FOR ALL RIGS AND CODES

. 2 Sites:
- GOMEX
. N North Sea

. 2 Water Depths:
. 300 Ft.

- 1500 Ft.

. 99.9% Non-Exceedance Weather Criteria in GOMEX
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QUASI-STATIC MOORING ANALYSIS RESULTS:
b. PER RIG AND CODE FOR ALL SITES

-

6 Drilling Rigs

. 4 Weather Criteria
- API New Code/10-Year Storm
. API New Code/5-Year Storm
- DnV/NMD Code/Run 1
- DnV/NMD Code/Run 2

. Min. Factor of Safety on Line Tension, and

. Anchor Uplift Forces, if any.
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5.  EFFECTS OF LINE DYNAMICS (FREQUENCY-DOMAIN)

RMS Dynamic Tension Comparison with Quasi-Static Results for:

. 3 Drilling Rigs
- "JACK BATES" and "SEDCO 704" Semis
- "DEEPSEA DUCHESS" Drillship

. 2 Sites:
- GOMEX
- N North Sea

. 2 Water Depths:
- 300 Ft.
- 1500 Ft.
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6. NCLUSIONS AND RECOMMENDATION

Design Weather Criteria of various codes are more sensitive to the
Geographic Areas affected by Tropical Cyclones such as GOMEX, S.
China Sea and NW Australia,

Peak Spectral Period of a Design Sea Sate is an important factor

determining the magnitudes of Low-Frequency Motions and Mean Wave

Drift Forces.

Mooring System Pretensions and, especially, Payout Lengths will
significantly affect the Dynamic Line Tension in shallow water. More
payout lengths may be required in order to meet the code requirements

of meeting Safety Factor on Line Tension and prevent Anchor Uplift.

Effects of Low-Frequency Motions are more significant to large

Semisubmersibles and Drillships.

Maximum Dynamic Offsets derived based on API's combinations are

generally 20% more than those of DnVs.

APl New Code/10-Year Criteria is slightly more conservative than
DnV/NMD Code (100-Year Wave and Wind + 10-Year Current) when
they are applied to the Extra-Tropical Cyclone Areas such as North Sea

and Eastern Canada.

Line Dynamics effect is more important for Drillship than for

Semisubmersible.



