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Design of Riser in IMW OTEC system mounted on Floating Barge
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Korea Research Institute of Ships & Ocean Engineering(KRISO), Daejeon 305-343, Korea
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Abstract — The design on a riser in 1 MW OTEC system is performed. The minimum diameter of the riser is decided
depending on intake quantity of deep-sea water to supply an OTEC cycle. An applicable pipe material is selected from
analyzing the properties of commercial pipes. The selected HDPE pipe with the low density and strength is reinforced
with a lumped block attached at the end of and wire ropes along the riser. A lumped block, connected to a floating
structure by wire ropes, with 25% and 50% weight of a GFRP riser is designed to be attached the end of a riser.
The structural safety of the HDPE riser with wire rope supporting axial loads induced by a lumped block is analyzed
under the harsh ocean environmental condition near Hawaii ocean with the numerical method. The final dimen-
sion of the riser and accessories is determined considering the economic point of view. The designed riser will be
applicable to the construction of the | MW OTEC pilot plant.

Keywords: Riser(2}¢]#]), IMW OTEC(IMW 3|25 x}2Hd), Conceptual design(711'd 42 7]), Numerical

analysis(G=X]3l147)
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Fig. 1. Distribution of temperature difference between surface and
1000 m deep layers [4].
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Fig. 2. Configuration of the OTEC plant, mooring lines and riser.
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Table 1. HDPE pipe data
dn1200 dn1000
sdrl7 sdr21 sdr26 sdrl7 sdr21 sdr26
Specific gravity 0.95
Young’s modulus (GPa) 1.08
Wall thickness (mm) 67.9 57.2 459 59.3 47.7 38.2
Id (mm) 1064.2 1085.6 1108.2 881.4 904.6 923.6
Unit weight in air (tf/1000 m) 247.7 210.6 170.7 179.8 146.4 118.4
Table 2. Lumped weight and wire corresponding to FRP pipe weight ratio
dn1200 dn1000
sdr17 sdr21 sdr26 sdr17 sdr21 sdr26
Wall thickness (mm) 67.9 57.2 459 59.3 47.7 38.2
Id (mm) 1064.2 1085.6 1108.2 881.4 904.6 923.6
Lumped weight for FRP 50% (ton) 63.7 58.0 44.9 48.7 413 32.5
Wire thickness and the number of wires for FRP 50% 30 mm/12EA 32 mm/8EA 30 mm/8EA 30 mm/8EA 26 mm/8EA 24 mm/8EA
Lumped weight for FRP 25% (ton) 43.8 37.2 29.2 31.6 25.8 20.8
Wire thickness and the nu2mber of wires for FRP 25% 26 mm/8EA 24 mm/8EA 22.2 mm/8EA 22.2 mm/8EA 20 mm/8EA 18 mm/8EA
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Fig. 3. OTEC structure with HDPE riser, wire and lumped weight (left:
cross-section, right: configuration).
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Fig. 4. Wave spectrum (Left) and current profile (Right) at 100yr return environmental condition.
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Table 3. The floating structure data

Length overall 68.5m

Barge Breadth 16.00 m
Depth above base line 4.00 m

Design draft 1.80 m
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Table 4. The maximum stress and tension value of the riser (50% weight,
Design A)

50% weight Von Mises Stress  Bending Stress ~ Effective tension
dn1200_sdr17  8,689.86 kPa 7,505.70 kPa 632.56 kN
dn1200_sdr21 ~ 9,130.32 kPa 7,639.95 kPa 576.23 kN
dn1200_sdr26  9,983.66 kPa 8,397.22 kPa 447.71 kN
dn1000_sdr17  8,719.26 kPa 7,522.38 kPa 483.11 kN
dn1000_sdr21 ~ 9,393.88 kPa 7,959.40 kPa 41043 kN
dn1000_sdr26  10,674.70 kPa 8,879.40 kPa 323.93 kN

Table 5. The maximum stress and tension value of the riser (25% weight,
Design B)

25% weight Von Mises Stress  Bending Stress ~ Effective tension
dn1200 sdr17 10,345.72 kPa 9,875.63 kPa 436.89 kKN
dnl1200 sdr21 10,911.49kPa  10,308.93 kPa 372.26 kN
dnl1200 sdr26 11,741.39kPa  10,964.40 kPa 294.55 kN
dn1000 sdr17 11,35547kPa  10,830.22 kPa 315.18 kN
dnl1000 sdr21 11,99527kPa  11,285.56 kPa 258.07 kN
dnl1000 sdr26 12,891.27kPa  11,707.61 kPa 209.73 kN
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Table 6. Designed riser property for IMW OTEC

Wall thickness, m 0.0572
Riser pipe Outer Dia., m 1,2
Density, kg/m3 950
Length, m 1,000
Stainless wire size, mm 35
. Breaking load, tf 70.
Wire . .
Wire weight, tf/1000m 5.
Quantity, EA 4
Lumped weight Weight, tf 39.
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