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Dimensions:
DN 25 DN 40 DN 50 DN 65 DN 80 DN 90 DN 100 
DN 125 DN 150 DN200  DN500 DN 600 DN 700
Thickness: Sch40, Sch40s, Sch80, Sch80s
Total: ~5 000 welds

Approx. 9 Km of process pipe, with guard pipes

PBS 26 TCWS (IBED, PHTS, Divertor Pipes)

1. In Cryostat TCWS piping system overview
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1. In Cryostat TCWS piping system overview
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1. In Cryostat TCWS piping system overview

5 MpaDesign pressure
270°CDesign Temperature
ExceptionPE/NPE
SIC-1Safety
QC-1Quality
VQC-2A/VQC-3AVacuum
2ATritium
NACryogenic
SC1Seismic
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1. The In-Cryostat TCWS scope consists of approximately 9000 linear meters of pipe separated 
into 37 CWPs. 

2. These CWPs will be instructed to the Contractor in four main groups as below table based on 
the fluid systems and location in the Tokamak Pit.

3. The fabrication (MWP) is need for each of the installation group (CWP). 
4. All piping in this scope is to be double walled except for the upper IBED multi-process 

bundles scope.

2. Construction Work Package

Installation
Group

Number
of CWPs

DescriptionCWP Description

11Captive pipe in lower cryostatInstall PHTS Early Works Pipework

2
9

IBED, VV-PHTS, and DR system piping in lower and
equatorial cryostat

Install PHTS Lower and Equatorial Pipework

318IBED bundles in upper cryostatInstall Upper IBED Pipework

39VV-PHTS system in upper cryostatInstall Upper VV PHTS Pipework
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CWP -TCWS Lower section Early works (1) – Installation from Feb.2028 to  May. 2028

3. CWP - Install PHTS Early Works Pipework
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CWP -TCWS Lower section Early works (1) – Installation from Feb.2028 to  May. 2028

3. CWP - Install PHTS Early Works Pipework
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CWP -TCWS Lower section Early works (1) – Installation from Feb.2028 to  May. 2028

Interface with A0 scope installed by the other Contractor in B11 @ B2 Crown area.
Interface with 18 Bellows installed by the other Contractor in B11 Cryostat Base.

3. CWP - Install PHTS Early Works Pipework
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CWP -TCWS Lower section Early works (1) – Installation from Feb.2028 to  May. 2028

Spacers – 140 no. 50 Kg. 
Vacuum plates – 18 no. with spools fabrication but only install 9 no. with spools 

3. CWP - Install PHTS Early Works Pipework

Fabrication/InstallationFittings (no.)Length (m)Process/GuardThickness (Sch.)Diameter (DN)System
Fabrication2630ProcessS-40S65DR
Fabrication03GuardS-40S100DR
Fabrication4115GuardS-40S125DR
Fabrication125GuardS-40S150DR
Fabrication2090ProcessS-40S65VVPHTS
Fabrication1036ProcessS-40S150VVPHTS
Fabrication2050GuardS-40S100VVPHTS
Fabrication677GuardS-40S125VVPHTS
Fabrication912GuardS-40S150VVPHTS
Fabrication1723GuardS-20200VVPHTS
Fabrication192GuardS-40S250VVPHTS

Fabrication+Installation166111ProcessS-40S100IBED
Fabrication+Installation166102GuardS-80S150IBED
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CWP - Install PHTS Lower & Equatorial Ports Pipework (9) – Installation from Oct. 2028 to Jul. 2030

4. CWP - Install PHTS Lower & Equatorial Ports Pipework
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CWP - Install PHTS Lower & Equatorial Ports Pipework (9) – Installation from Oct. 2028 to Jul. 2030

The Isometric view is 
for pipework #1 to #6.

The Isometric view for 
pipework #7 to #12 has 
similar configuration in 
the relative sectors.

The Isometric view for 
pipework #13 to #18 
has similar 
configuration in the 
relative sectors.

4. CWP - Install PHTS Lower & Equatorial Ports Pipework
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CWP - Install PHTS Lower & Equatorial Ports Pipework (9) – Installation from Oct. 2028 to Jul. 2030

Interface with vacuum vessel installed by the other Contractor in B11 Cryostat @ L1 and L2.
Interface with 9 Bellows installed by the other Contractor in B11 Cryostat Base.
Interface with A0 scope installed by the other Contractor in B11 @ B2 Crown area.

4. CWP - Install PHTS Lower & Equatorial Ports Pipework
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CWP - Install PHTS Lower & Equatorial Ports Pipework (9) – Installation from Oct. 2028 to Jul. 2030

Supports include spacers – 26000 Kg. 
Vacuum plates – Install 9 no. with spools.

4. CWP - Install PHTS Lower & Equatorial Ports Pipework

Fabrication/InstallationFittings (no.)Length (m)Process/GuardThickness (Sch.)Diameter (DN)System
Installation2630ProcessS-40S65DR
Installation03GuardS-40S100DR
Installation4115GuardS-40S125DR
Installation125GuardS-40S150DR
Installation2090ProcessS-40S65VVPHTS
Installation1036ProcessS-40S150VVPHTS
Installation2050GuardS-40S100VVPHTS
Installation677GuardS-40S125VVPHTS
Installation912GuardS-40S150VVPHTS
Installation1723GuardS-20200VVPHTS
Installation192GuardS-40S250VVPHTS

Fabrication+Installation4251ProcessS-40S65DR
Fabrication+Installation63GuardS-40S90DR
Fabrication+Installation3633GuardS-40S100DR
Fabrication+Installation1812GuardS-40S100DR
Fabrication+Installation222408ProcessS-40S65VVPHTS
Fabrication+Installation93ProcessS-40S125VVPHTS
Fabrication+Installation951ProcessS-40S150VVPHTS
Fabrication+Installation4836GuardS-40S90VVPHTS
Fabrication+Installation219282GuardS-40S100VVPHTS
Fabrication+Installation13224GuardS-40S125VVPHTS
Fabrication+Installation3942GuardS-40S150VVPHTS
Fabrication+Installation4545GuardS-20200VVPHTS
Fabrication+Installation93GuardS-40S250VVPHTS
Fabrication+Installation150276ProcessS-40S65IBED
Fabrication+Installation9669ProcessS-40S100IBED
Fabrication+Installation3918GuardS-40S90IBED
Fabrication+Installation144195GuardS-40S100IBED
Fabrication+Installation12342GuardS-40S125IBED
Fabrication+Installation9672GuardS-80S150IBED
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CWP [NonFP but Captive] Install Upper IBED PHTS Pipework (18) – Installation from Jan. 2030 to Jun. 2031  

5. CWP - Install Upper IBED PHTS Pipework
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CWP [NonFP but Captive] Install Upper IBED PHTS Pipework (18) – Installation from Jan. 2030 to Jun. 2031  

The Isometric view is 
for pipework #1 to #6.

The Isometric view for 
pipework #7 to #12 has
same configuration in 
the relative sectors.

The Isometric view for 
pipework #13 to #18 
has same configuration 
in the relative sectors.

5. CWP - Install Upper IBED PHTS Pipework
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CWP [NonFP but Captive] Install Upper IBED PHTS Pipework (18) – Installation from Jan. 2030 to Jun. 2031  

36 no. IBED Bundles includes below parts plus the connections to the Bioshield penetrations:
Process pipe DN40, DN50, DN65. Guard pipe DN600. Guard elbow DN600, DN700.
• Pipes – 8000 meter including bending
• Fittings – 360 no.
• Bundle Spacers – 72 no. 2700Kg
• Bellows - 36 no.
• Interface plates to chimney box – 18 no. 3200Kg.
• Bronze bushing – 800 no. 
• Thermal insulation - a lot for 36 no. IBED Bundles

Interface with chimney box installed by the other Contractor in B11 Cryostat @ L2.
Interface with Cryostat upper cylinder installed by the other Contractor.
Interface with Bioshield penetration installed by the other Contractor in B11 Cryostat space room 
@ L3.

5. CWP - Install Upper IBED PHTS Pipework
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CWP [NonFP but Captive] Install Upper IBED PHTS Pipework (18) – Installation from Jan. 2030 to Jun. 2031  

IBED bundle dimension IBED bundle insulation (blue lines) 

5. CWP - Install Upper IBED PHTS Pipework
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CWP [NonFP but Captive] Install Upper IBED PHTS Pipework (18) – Installation from Jan. 2030 to Jun. 2031  

IBED bundle spacer IBED bundle section view IBED bronze bushing

5. CWP - Install Upper IBED PHTS Pipework
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CWP [NonFP but Captive] Install Upper IBED PHTS Pipework (18) – Installation from Jan. 2030 to Jun. 2031  

Interface plates to chimney box IBED Bellows 

5. CWP - Install Upper IBED PHTS Pipework
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CWP [NonFP but Captive] Install Upper IBED PHTS Pipework (18) – Installation from Jan. 2030 to Jun. 2031  
Connections in Cryostat space room

5. CWP - Install Upper IBED PHTS Pipework
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CWP [NonFP but Captive] Install Upper IBED PHTS Pipework (18) – Installation from Jan. 2030 to Jun. 2031  
Connections in Cryostat space room

5. CWP - Install Upper IBED PHTS Pipework
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6. CWP - Install Upper VV PHTS Pipework
CWP - Install Upper VV PHTS Pipework (9) – Installation from Feb. 2030 to Jan. 2031
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CWP - Install Upper VV PHTS Pipework (9) – Installation from Feb. 2030 to Jan. 2031

6. CWP - Install Upper VV PHTS Pipework



26
In Cryostat TCWS piping installation Overview of Scope of Work

CWP - Install Upper VV PHTS Pipework (9) – Installation from Feb. 2030 to Jan. 2031

Interface with vacuum vessel installed by the other Contractor in B11 Cryostat @ L1 and L2.

Interface with Cryostat upper cylinder installed by the other Contractor.

Interface with Bioshield penetration installed by the other Contractor in B11 Cryostat space room 
@ L3.

6. CWP - Install Upper VV PHTS Pipework
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CWP - Install Upper VV PHTS Pipework (9) – Installation from Feb. 2030 to Jan. 2031

VV PHTS Bellows 

6. CWP - Install Upper VV PHTS Pipework
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CWP - Install Upper VV PHTS Pipework (9) – Installation from Feb. 2030 to Jan. 2031

VV PHTS Interfaces 

6. CWP - Install Upper VV PHTS Pipework
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CWP - Install Upper VV PHTS Pipework (9) – Installation from Feb. 2030 to Jan. 2031

Supports include spacers – 25500 Kg.
Bellows - 9 no.

6. CWP - Install Upper VV PHTS Pipework

Fabrication/InstallationFittings (no.)Length (m)Process/GuardThickness (Sch.)Diameter (DN)System

Fabrication+Installation30260ProcessS-40S65VVPHTS

Fabrication+Installation10ProcessS-40S125VVPHTS

Fabrication+Installation20100ProcessS-40S150VVPHTS

Fabrication+Installation2010GuardS-40S90VVPHTS

Fabrication+Installation170220GuardS-40S125VVPHTS

Fabrication+Installation10GuardS-40S150VVPHTS

Fabrication+Installation4090GuardS-20200VVPHTS
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7. Scope of procurement

IO is responsible for supply of all components, pipes, fittings and support structure material for the permanent works.

The scope of supply by the Contractor is typically limited to the supply of consumables includes welding filler metal material.

The Contractor shall provide all consumables required for the installation works as well as temporary work fabrications such as:
material for testing and flushing, lifting assemblies, temporary access platform, temporary supports and restraints.

The Contractor shall transport all IO free issued material from IO warehouse to the Contractor’s fabrication workshop. All material 
will be packed, delivered, stored and preserved according to vendors’ requirements.

The Contractor shall provide local filtration and fume extraction units during welding operations.


