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1. In Cryostat TCWS piping system overview

In Cryostat PHTS composed of
three systems:

VVPHTS

IBED

Draining

VV-PHTS (Upper)

IBED PHTS (Upper)

VV-PHTS (Lower)

‘PHTSPipes (IBED-in-blue,"VV inRed, Out-of-Scope components-in-grey)*
| HH““& IBED PHTS (Lower)
Dimensions: DRAINING (Safety)
DN 25 DN 40 DN 50 DN 65 DN 80 DN 90 DN 100
DN 125 DN 150 DN200 DN500 DN 600 DN 700 . . .
Approx. 9 Km of process pipe, with guard pipes

Thickness: Sch40, Sch40s, Sch80, Sch80s
Total: ~5 000 welds
| s
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1. In Cryostat TCWS piping system overview

|scope oF sysTEms IN BIOSHIELD]

ISOMETRIC VIEW|

TOKAMAK COOLING WATER SYSTEM TCWS FROM BIOSHIELD PENETRATION TO VACUUM VESSEL WITH PARTIAL CONTEXT TO ALLOW VISIBILITY
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1. In Cryostat TCWS piping system overview

| SCOPE OF SYSTEWS |

ISOMETRIC VIEW|

LEGEND

- VV-PHTS (26PHVV)

IBED-PHTS (26PHBD)

- DRATNING SYSTEM (2B8DRO0)

SUPPORTS

TzFe
ToFATE
ToFA

o |
0FE.

Troamars b Ligwt ormins
- - JAEannd T T

In Cryostat TCWS piping installation Overview of Scope of Work



1. In Cryostat TCWS piping system overview

Design pressure 5 Mpa

Design Temperature 270°C

PE/NPE Exception
Safety SIC-1

Quality QC-1

Vacuum VQC-2A/VQC-3A
Tritium 2A

Cryogenic NA

Seismic SC1




2. Construction Work Package

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.

CWP Description Description Number |Installation
of CWPs | Group
Install PHTS Early Works Pipework Captive pipe in lower cryostat 1 1
Install PHTS Lower and Equatorial Pipework |IBED, VV-PHTS, and DR system piping in lower and 9 2
equatorial cryostat
Install Upper IBED Pipework IBED bundles in upper cryostat 18
Install Upper VV PHTS Pipework VV-PHTS system in upper cryostat 9
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3. CWP - Install PHTS Early Works Pipework

e ————

e i T

Fabrication only_

)| Early works 9 Even Ports - ‘
el I S/ | Fabrication + Installation |

____________________________________

e

#. - N,
| e
S 1
N

~PHTS Pipes(IBED-in'blue,"VV:-in‘Red, ‘Out-of-Scope ‘components-in-grey)"
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3. CWP - Install PHTS Early Works Pipework

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

CWP -TCWS Lower section Early works (1) — Installation from Feb.2028 to May. 2028

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

’Mﬂmm\-\ I l v
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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

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

System Diameter (DN) Thickness (Sch.) Process/Guard Length (m) Fittings (no.) Fabrication/Installation
DR 65 S-40S Process 30 26 Fabrication
DR 100 S-40S Guard 3 0 Fabrication
DR 125 S-40S Guard 15 41 Fabrication
DR 150 S-40S Guard 5 12 Fabrication
VVPHTS 65 S-40S Process 90 20 Fabrication
VVPHTS 150 S-40S Process 36 10 Fabrication
VVPHTS 100 S-40S Guard 50 20 Fabrication
VVPHTS 125 S-40S Guard 7 67 Fabrication
VVPHTS 150 S-40S Guard 12 9 Fabrication
VVPHTS 200 S-20 Guard 23 17 Fabrication
VVPHTS 250 S-40S Guard 2 19 Fabrication

IBED 100 S-40S Process 111 166 Fabrication+Installation

IBED 150 S-80S Guard 102 166 Fabrication+Installation
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4. CWP - Install PHTS Lower & Equatorial Ports Pipework

CWRP - Install PHTS Lower & Equatonal Ports Pipework (9) — Installation from Oct. 2028 to Jul. 2030

, 18 Ports - Fabrication +
| lnstailatlon

__________________________________
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e s g o, ™

v
1 9 Odd Ports - Installation
i' only
F ;:',if = /\ =
P Ppw\\{:“; : R
l) e Guard Pipe

Patch Plate

I‘ T

Figure 2-3 — PHTS Pipes (IBED in Yellow, VV in dark blue, components marked in orange coloured box are not part of scope)
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4. CWP - Install PHTS Lower & Equatorial Ports Pipework

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.
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4. CWP - Install PHTS Lower & Equatorial Ports Pipework

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 AO scope installed by the other Contractor in B11 @ B2 Crown area.
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4. CWP - Install PHTS Lower & Equatorial Ports Pipework

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. o=

System Diameter (DN) Thickness (Sch.) Process/Guard Length (m) Fittings (no.) Fabrication/Installation
DR 65 S-40S Process 30 26 Installation
DR 100 S-40S Guard 3 0 Installation
125 S-40S Guard 15 41 Installation
DR 150 S-40S Guard 5 12 Installation
VVPHTS 65 S-40S Process 90 20 Installation
VVPHTS 150 S-40S Process 36 10 Installation
VVPHTS 100 S-40S Guard 50 20 Installation
VVPHTS 125 S-40S Guard 7 67 Installation
VVPHTS 150 S-40S Guard 12 9 Installation
VVPHTS 200 S-20 Guard 23 17 Installation
VVPHTS 250 S-40S Guard 2 19 Installation
DR 65 S-40S Process 51 42 Fabrication+Installation
DR 90 S-40S Guard 3 6 Fabrication+Installation
DR 100 S-40S Guard 33 36 Fabrication+Installation
DR 100 S-40S Guard 12 18 Fabrication+Installation
VVPHTS 65 S-40S Process 408 222 Fabrication+Installation
VVPHTS 125 S-40S Process 3 9 Fabrication+Installation
VVPHTS 150 S-40S Process 51 9 Fabrication+Installation
VVPHTS 90 S-40S Guard 36 48 Fabrication+Installation
VVPHTS 100 S-40S Guard 282 219 Fabrication+Installation
VVPHTS 125 S-40S Guard 24 132 Fabrication+Installation
VVPHTS 150 S-40S Guard 42 39 Fabrication+Installation
VVPHTS 200 S-20 Guard 45 45 Fabrication+Installation
VVPHTS 250 S-40S Guard 3 9 Fabrication+Installation
IBED 65 S-40S Process 276 150 Fabrication+Installation
IBED 100 S-40S Process 69 96 Fabrication+Installation
IBED 90 S-40S Guard 18 39 Fabrication+Installation
IBED 100 S-40S Guard 195 144 Fabrication+Installation
IBED 125 S-40S Guard 42 123 Fabrication+Installation
IBED 150 S-80S Guard 72 96 Fabrication+Installation
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5. CWP - Install Upper IBED PHTS Pipework

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

Inter-connection pipe
between main bundles and
Bio-shield penetrations
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5. CWP - Install Upper IBED PHTS Pipework

CWP [NonFP but Captive] Install Upper IBED PHTS Pipework (18) — Installation from Jan. 2030 to Jun. 2031
ISOMETRIC VIEW

The Isometric view is

for pipework #1 to #6. s
SECTOR

The Isometric view for e

pipework #7 to #12 has

same configuration in

the relative sectors.

The Isometric view for N 50, o
pipework #13 to #18
has same configuration 3 o B e
in the relative sectors. [y i

N
H
g
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5. CWP - Install Upper IBED PHTS Pipework

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.

e Bundle Spacers —72 no. 2700Kg

* Bellows - 36 no.

* Interface plates to chimney box — 18 no. 3200Kg.

* Bronze bushing — 800 no.

 Thermalinsulation - 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.
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5. CWP - Install Upper IBED PHTS Pipework

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)

‘ (1785)

e TOP VIEW C

L e

LEFT VIEW FRONT VIEW
tea1)

t1253)
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5. CWP - Install Upper IBED PHTS Pipework

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

IBED bundle section view

Bellow Process bundle

Spacers

IBED bronze bushing

30:02 Other. v
501
T wd ~u y
& [
© 8 8
8 g8
g \
0 %/ &
f
Suggestion assembly method: Pressing
0 W‘US bushing into housing ordinary
| temperature ;
Assembly dimensions :

Housing H7:@85.0% "
Shaftf7: @740

IBED bundle spacer

SECTION VIEW C-C
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5. CWP - Install Upper IBED PHTS Pipework

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

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

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

Bio-shield Penetration Bundle  Cryostat In-cryostat Bundie
(cooling water IBED system) Upper Cylinder Nozzle (cooling water IBED system)

J_96mml
“‘\-}‘\min. 214mm

&J Clearance b/w Pipes: min. 46mm
|
111m ' '
e——>
&>
214mm -
150mm | o
n
Bio-shield Cryostat Space Room ?>_~ In-cryostat
0
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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

IBED Bundles

Port #6 B

Through the
cryostat Wall

— . A
Ve > N\~
Y
Pro Pip \'\4\-_//
,,-;\{3‘” W\ N
3 N1l
P
L. SaS Guard Pipe

: Patch Plate
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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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6. CWP - Install Upper VV PHTS Pipework

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.
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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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6. CWP - Install Upper VV PHTS Pipework

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

VV PHTS Interfaces

T

—+ Welds to perform

Welds with below spools
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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

Supports include spacers — 25500 Kg.

Bellows - 9 no.

System | Diameter (DN) | Thickness (Sch.) | Process/Guard | Length (m) | Fittings (no.) | Fabrication/Installation
VVPHTS 65 S-40S Process 260 30 Fabrication+Installation
VVPHTS 125 S-40S Process 10 Fabrication+Installation
VVPHTS 150 S-40S Process 100 20 Fabrication+Installation
VVPHTS 90 S-40S Guard 10 20 Fabrication+Installation
VVPHTS 125 S-40S Guard 220 170 Fabrication+Installation
VVPHTS 150 S-40S Guard 10 Fabrication+Installation
VVPHTS 200 S-20 Guard 90 40 Fabrication+Installation
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/. 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 1O 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.
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