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Heavy TMCP Steel Plate for Offshore Structure
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This paper describes a newly developed steel plate which enables fast-track construction of offshore structures through
a short steel delivery period and a short fabrication period with a minimized number of welding procedures and low
preheat. The total cost saving achieved by utilizing this steel was actually verified in the construction of Tension Leg
Platforms (TLP) in the Gulf of Mexico. This was only possible because of newly developed API 2W composition mono
-chemistry which ensures a high heat-affected zone (HAZ) CTOD toughness. In addition to this high steel performance,
close teamwork between the end user, fabricator and steelmaker with uninhibited sharing of technical information was

the other essential key for the success of these TLP construction projects.
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Table 1 Sumitomo’s steel supply record for the TLP's

Steel ’I‘.endon 5 300 mt
supply pipe

Seamless

and others 12 900 mt

5520 mt

7600 mt

Shell/BP
Owner Shell Shell Shell/Exxon |~ /p on
/Amoco
/Conoco
Water depth 2 860 ft 2933 ft 3220 ft 3950 ft
Production start 1994 1996 1998 2000

6 000 mt

3 600 mt

14 620 mt

900 mt

Note: % Steel plates were supplied
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Table 2 Base metal test results

Yield strength, | 441—458 | 414—586 | 381—d413 | 345—483
Tensile N/mm?
Tensile strength, | 537—551 | Min. 517 | 496—530 | Min. 448
test
N/mm?
Elongation, % 30—35 Min. 22 27—34 Min. 23
Charpy VE-40°C, Joule 350—396 | Min. 48 | 411—a19 | Min-4
test vTrs, °C -97 — -89 N
Z-Tensile | Reduction of 65—72 | (Min30) | 75—77 | (Min30)
test area, %
DWTT NDTT, °C -90 — -65 —
CTOD CTOD, mm Min. 1.69 — 1.14 —
test
505 Charpy vE-40°C, | 229—260 | (Min. 48) | 241—380 | (Min. 41)
Aged test Joule
ged tes NDTT, °C -70 — -60 —

Note: () indicates a supplementary requirement to API 2W.
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B3k BEXEHG (37-Grb0, 4"-Gr.50)
Table 3 Welding condition (Gr.80-3", Gr.50-4")
Heat input Low Middle High
Welding 4
paethad GMAW SAW
Groove e <
shape
[T~30"+2.5
[©~-30"+2.5°
3"Gr.60 4"Gr.50 (Unit : mm)
Heat input 0.7 kJ/mm 3.0 k]/mm 4.5 k]/mm
Welding Wire: @DW-55L1L Wire: @W-36 Wire:®W-36
material Shielding gas: 100%CO, Flux: BL-55 Flux: BL-55
Preheat Ambient 100 C 100°C
Interpass Ambient 250 °C max. 250 °C max.
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Fig.3  Typical macro-etched section of the HAZ CTOD lomtl"m HAZ . |HAZ | HAZ
specimens for 3” Gr.60 steel, showing position :L):t 0.7kJ/mm [ 3.0kJ/mm | 4.5kJ/mm
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Table 5 CTS test results

1kJ/mm 3ml/100g 0/6
0.6kJ/mm |11.6ml/100g | 0/6 3/6

Note:* Number of cracked sections/Number of sections examined

Marginal condition

** Shape of test specimen:

L:"—# [*—10 mm

AL
75 mm
£ £
# m Qs g
3/ = \3
! 250 mm
r

% _Ll.G mm
-t

1: Clearance hole, 2: Rolling direction 3: Test welds
13 mm dia.
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