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BACKGROUND
Industry trend toward:

– Lower U-values
– Deeper water
– Longer tie-backs

Limitations in existing materials:
– High thickness
– Hydrostatic pressure limitations
– Subsea stability
– Chemical stability
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INSULATION MATERIALS

*Polymeric microspheres

**Glass microspheres

*** Special formulations

2800m1450.17Syntactic polypropylene**
2000m***1450.13 – 0.2Polypropylene foams
Unlimited1450.21 – 0.26Polypropylene

280090 wet /115 dry0.14 – 0.17Syntatcic polyurethane**
30090 wet /115 dry0.13Syntatcic polyurethane*

Unlimited90 wet /115 dry0.19-0.20Polyurethane
28001100.12-0.17Syntactic epoxies

Unlimited90 / 1400.12 – 0.14Filled (Neoprene / HNBR)
Unlimited90 / 1400.26 – 0.28Rubber (Neoprene / HNBR)

Max depth
(m)

Max. temp. (oC)K-value
(W/m.K)

Material
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Novel system – Thermotite ULTRA®:

Thermal insulation and corrosion protection
system based on FBE and styrenic alloys.

– UltraBond adhesive to bond FBE to ”Ultra”
– UltraShield high ductility outer shield
– UltraJoint field joint material for IMPS joint
– UltraRep repair material.
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Novel system – Thermotite ULTRA®:

1220016500.2580.26900Reference high mod. PP
0.598170013800.1520.1461010Repair Material
0.691168013500.1710.1681028Outer Shield
0.598170013800.1520.1461010Field Joint Infill Material
0.628163012500.1180.110800Foamed Insulation @ 23% foaming
0.650163012500.130.121850Foamed Insulation @ 18% foaming
0.668163012500.1580.1521040Solid Insulation
30oC60oC30oC60oC30oC30oCMaterial

Relative
Diffusivity*

Specific Heat
(J/kg.K)

K-value
(W/m.K)

Density
(kg/m3)
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Novel system – Thermotite ULTRA®:

202025MPaStress @ break
141418MPaStress @ yield
1008070%Strain @ break
10108%Strain @ yield

Repair material

122022MPaStress @ break
182325MPaStress @ yield
505040%Strain @ break
977%Strain @ yield

Outer shield

202025MPaStress @ break
141418MPaStress @ yield
1008070%Strain @ break
10108%Strain @ yield

Field Joint Material

101515MPaStress @ break
91415MPaStress @ yield

201818%Strain @ break
644%Strain @ yield

Foamed insulation

242526MPaStress @ break
222323MPaStress @ yield
353533%Strain @ break
886%Strain @ yield

Solid insulation

200-10Material
Temperature (oC)UnitProperty
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TESTING PERFORMED

CD Testing

Scotchcote 226N from 3M, 0.3 mm

ULTRABond system, 0.3 mm.

65oC, 48 hours – average disbondment 2 mm

23oC, 28 days – average disbondment 3.8 mm.

No disruption of the FBE-ULTRABond adhesion.
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TESTING PERFORMED

Hot Water Soak

Scotchcote 226N from 3M, 0.3 mm

ULTRABond system, 0.3 mm.

80oC, 7 days – no disruption of bond to steel or FBE
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TESTING PERFORMED

Trawl Impact
12.7 kJ

DnV DNV-RP-F111

50 mm diameter impinger

4 x impingements.

Testing at 4oC.
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TESTING PERFORMED

Resonant fatigue
500,000 cycles

10 Hz

200 mstrains on steel

Uncooled
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TESTING PERFORMED

Stinger roller
500 mm roller

6 tons on one wheel

No damage to insulation

No damage to field joint
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TESTING PERFORMED

Clamping test
Loads up to 500 kN

Length 300 mm

Max. Load 25 MPa (60 mm touchdown)

No damage to system
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TESTING PERFORMED
Axial shear
All variants of Thremotite ULTRA

Tested at:

Steel – 3-Layer 14 MPa @ RT / 7 MPa @ 95oC

Inter Layer 12 MPa

Within layer 15 MPa

Field joint to steel 14 MPa
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TESTING PERFORMED
Simulated Service
Temperature to 95oC

Pressure to 280 bar

Low compression

Predictable k-vlaue

0.1702.361195.0280 bar
0.1672.301179.12280 bar
0.1651.711179.17200 bar
0.1610.91977.36120 bar
0.1600.74177.37100 bar
0.1590.35677.4050 bar

System k-value
(W/mK)

Compressive Creep
(%)

Duration
(Days)

Operating
Temperature (oC)Pressure
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TESTING PERFORMED

Reeling test
10.75 x 14.3 pipe, 50 mm system

Bend radius 7.5 m

Test temp. 4oC

4 cycles

No disruption of any kind
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DESIGN EXAMPLES
10.75” x 14.3 mm steel pipe,

U-value of 3 W/m2K on the OD, 

production fluid with Cp=2,300 J/kg.K,

density 140 kg/m3 and a

k-value 0f 0.04 W/m.K,

cooling from 50°C to 20°C in a 4oC environment.

Field life 20 years.

Field operating at 95oC.
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DESIGN EXAMPLES

101.2260ULTRA foam
8.51.078.565sPU
121.053.591PPF

T-cool
(Hours)

SGComp
(%)

Total (mm)System

10.51.23.562ULTRA*
111.05789PPF

T-cool
(Hours)

SGComp
(%)

Total (mm)System

Shallow water (<300m)

Shallow water (300 - 500m)
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DESIGN EXAMPLES

111.23.265ULTRA*
101.12.575GsPU

10.51.03287sPP
111.04693PPF

T-cool
(Hours)

SGComp
(%)

Total
(mm)

System

121.3275ULTRA
10.51.12.587GSPU
111.022.890sPP

T-cool
(Hours)

SGComp
(%)

Total
(mm)

System

Deep water (500 - 1000m)

Deep water (> 1000m)
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CONCLUSIONS
Thermotite ULTRA is a thoroughly tested system:

– Corrosion aspects
– Deployment aspects
– Operational aspects

Thermotite ULTRA has unique properties:
– Low system thickness
– Unlimited water depth
– Improved cooling performance
– Low temperature flexibility
– Flexible production using established practices
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