1.1 — Overview of the Hot Cell Facility

Alexis Dammann / Hot Cell and Radwaste Section Leader
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1. Hot Cell Functions

2. Hot Cell Complex layout

3. Maturity level
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Functions of the Hot Cell Facility:

« the maintenance of activated and/or contaminated
equipment:
o In Vessel Components,
o Port Cell Equipment,
o TKM Remote Handling equipment,

« the treatment of radioactive waste,

« the import / export and specific nuclear functions.
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Hot Cell Building:

* 90m x 85m

« 30m above ground
* 12m below ground
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« the maintenance of activated and/or contaminated
equipment:

o In Vessel Components,
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lllustration of Equatorial Port Plug (ICH)

Max weight Port
Plugs (EPP)
~ 50 tons

24 m

ICH Equatorial Port Plug
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lllustration of Upper Port Plug (Electron Cyclotron)

1.3 m

Steering
Mirrors M4

Upper Port Plugs

(UPP) ~ 25 tons IV Waveguides

ITER Electron Cyclotron Upper Launcher
(Fusion Engineering and Design)
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lllustration of Divertor

Divertor
~ 8 tons

Inner Vertical
Target

Outer Vertical
Target

Cassette

Body

0.8m

2.3m
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lllustration of Divertor (cassette body)
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lllustration of Divertor (Dome)

Dome
~ 800 kg

Divertor Dome — Full scale prototype - RF
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Blanket Module: First Wall and Shield Block

5

First Wall - Full size prototype — Atmostat-Alsyom for F4E Shield Block — full size prototype

Blanket First Wall Panel (FW) Blanket Shield Block (SB)
between 600 and 800 kg between 2 and 3 tons
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Remote operations (illustration of hot Cells)

Copyright CEA

Project Integrator Information Day — 24.01.2022 — Remote Connection Meeting
© 2020, ITER Organization

ITER_D_66ZTSQ Page 16



Heavy Handling in the ITER Hot Cell

ITER Hot Cell shall manage large size and
heavy handing operations

[ Port Plug & Rear Flange

Fission Power Plant

To Transmission Line Interface Piece

Typical fuel rod, has a
length of few meters, with a
diameter of around 1 cm

Few tons to
Rear Shield Cartridge | tenS Of tons

Few kg to
tens of kg
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« the maintenance of activated and/or contaminated
equipment:

o Port Cell Equipment,
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lllustrations of Port Cell Equipment

1/3

Port cell and
Port cell door services

Ancillary
Equipment
Unit

Bioshield

Vacuum
Vessel Port

Pipe Forest Port plug with

(enclosure
cropped) TBM sets

Hot Cell Facility Requirement
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lllustrations of Port Cell Equipment

2/3

Port Cell Support
Structure

Inter-space
Support

Structure

Port plug
(In-vessel)

Hot Cell Facility Requirement
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lllustrations of Port Cell Equipment

3/3
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—_—

=== oy _
Diagnostic Upper Port Cell

Port Cell Support Structure
(pcss)

10m =

o

erspace Support Structure
(1ss)

\ Vacuum
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|
ICH =8 |

Pellet injection casl
65x2.3 xx3.2

BRI i

Port Cell Equipment ~
size of a bus
~ 100 tons (cask +PP)

‘ Hot Cell Facility Requirement
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o TKM Remote Handling equipment,
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lllustration of TKM Remote Handling System 1/2

Mock-up Blanket RH System — IVT — JA DA

First Wall Panel (FW) ~ 0.8 ton

‘ Project Integrator Information Day — 24.01.2022 — Remote Connection Meeting

‘ ITER_D_66ZTSQ Page 23
© 2020, ITER Organization



IIIutration of TKM Remote Handling System 2/2

NN b8 5 8 S M

Divertor (DIV)
~ 8 tons

DTP2 - VTT - Finland
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the treatment of radioactive waste,
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Housekeeping TFA waste - ANDRA

Copyright ANDRA

Type A waste — ANDRA Transfer of Radioactive Liquid waste Page 26



 the import/ export and specific nuclear functions.
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Iport | Export and nuclear services

7 :

Laboratories

Change room Mantrap Export shipping Flask Rad Monitoring

‘ Project Integrator Information Day — 24.01.2022 — Remote Connection Meeting ITER D 662TSQ Page 28
© 2020, ITER Organization o



1. Hot Cell Functions

2. Hot Cell Complex layout

3. Maturity level

Project Integrator Information Day — 24.01.2022 — Remote Connection Meeting
© 2020, ITER Organization

ITER_D_66ZTSQ Page 29



Hot Cell Layout — Basement B2

Type B Waste
containers

e —
RIEa) [ SE' : L il
Cask transfer/ | 1) ), ’} 1 L
cask docking ik It _,-J .
i | e i : j I Overview Maintenance Remote Handling Systems
A — l?|f"1 R PN
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Hot Cell Layout — Basement B1
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Hot Cell Layout — Basement B1
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Hot Cell Layout — Ground Floor L1
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Hot Cell Layout — Ground Floor L1
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Hot Cell Layout — Upper Floor L2
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Hot Cell Layout — Upper Floor L3
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Hot Cell Layout — Upper Floor L3
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Building Systems (HVAC, Elec)
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Staged Approach

The Hot Cell Facility shall accommodate the maintenance functions,
iIncluding radwaste, in line with the staged approach and the ITER
lifecycle (operation, decommissioning)

. - A. Loarte et al. 46th EPS 2019
First Divertor and sareed

Plasma FW installed PFPO-1 PFPO-1 FPO-1-3

Engineering Integrated Integrated Assembly Integrated
(SC magnets comre. ) (15 moning) | Comm. . il
® mor%lhs] (6 months) (9 months) (12 months) (9 months)
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Staged Approach

The Hot Cell Facility
shall fulfill the

maintenance functions V) =
Just In Time LR ey o

__l North-South
| Transfer Passage

In-Vessel Component . :
—=| Refurbishment and Buffer EHSE I [ ]
45 | Storage

E": A "’f I

llustration: Radwaste Type B Wa

not needed before D-T phase
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1. Hot Cell Functions

2. Hot Cell Complex layout

3. Maturity level
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Main Systems in the Hot Cell Facility — Scope Share 10 vs DA’s

Main system involved in Procurement Current Status
the Hot Cell Facility Responsibility

Maintenance of In Vessel
Components

Maintenance of TKM
Remote Handling systems

Radwaste type B, Purely
tritiated waste and TFA

Radwaste type A -

Transfer discussed

Hot Cell Detritiation System

o
Port Plug Test Facility —

Hot Cell Complex Building

Conceptual Design

Conceptual Design

Conceptual Design

Conceptual Design

Preliminary Design

Final Design

Conceptual Design

Integration activities
Facility Review at concept level
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General Arrangement
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Time allocation (flow analysis)

Time allocation is as important as the space allocation

e ——— . ' HCC L3 (PCE, and Casks)

=g PCSS, ISS, AEU, Isolators, Sealing Flange,
= = . : : Parking : EPP cask, UPP cask, Cryopump cask
' — ! Max capacity : 44 Pallets
==
T E — I = Nb pallets occupation HCC-L3 during InShutdown
| .

Figure 14: Gantt chart with Pools A, B and C sizing scenarios

“Static” analysis {o II II
ZE oK —— ) ] ll |
% 30 EB

In Vessel activities involving IRMS Median in Days Service Rate 180 Days »

in Pallels

164 ﬁ Space booked in buffer storage areas

i " |‘ |
0 Ml II II||IIIlIIllIllIIlIIIIIIIII--II-_I_-.
160 180 200

In Vessel activities involving IRMS in Days

1000

Number of scenarios

Figure 31: Duration of ‘In-Vessel Activities imvolving remote handling’ for Pools A, B, C and E

“Monte Carlo” analysis
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Nuclear Safety

Safety = key design driver

Radiological zoning Ventilation zoning Beryllium zoning Fire zoning
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Mock-up activities 112

Mock-up Port Plug
Refurbishment

oroidal lead in aids
DFW fitment
N

‘ Project Integrator Information Day — 24.01.2022 — Remote Connection Meeting ‘ ITER D 662TSQ Page 45
© 2020, ITER Organization o



Mock-up activities 2/2

Trials cell set-up Milling tool set-up Divertor mock-up

—

LI NAMRC
!
Prototype Air-jet cleaning

University of Cincinnati

‘ Project Integrator Information Day — 24.01.2022 — Remote Connection Meeting ITER D 662TSQ Page 46
© 2020, ITER Organization o



Hot Cell Facility review

Design Review held end of 2021: Building and overall Facility

8 days total review meeting time

120-130 Panels/Observers/Design Team attending every day of the review
60 Presentations

120 Documents for the Facility Review

80 Documents for the Conceptual Design Review

+100 written questions answered prior to the start of meetings

vV V VYV VYV V V V

+800 questions answered during the review through the Skype meeting chat

Strong and thorough documentation of the process, the building and the overall facility
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