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(FMIF Introduction to IFMIF/EVEDA

A bit of history...
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(F MIF) Introduction to IFMIF/EVEDA

Main contributors to DEMO design
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(F MIF) Introduction to IFMIF/EVEDA

IFMIF -> International Fusion Materials Irradiation Facility

(the fusion relevant neutron source)
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(F MIF) Introduction to IFMIF/EVEDA

IFMIF -> International Fusion Materials Irradiation Facility

(the fusion relevant neutron source)
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ITER first wall will present
<2 dpa at the end of its operational life

In a Fusion power plant
~150 dpa within 5 years are expected

Existing neutron sources do not provide the needed answers



(F MIF) Introduction to IFMIF/EVEDA

IFMIF -> International\/laterials Irradiation Facility
(the fusion relévant neutron source)
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(F MIF) Introduction to IFMIF/EVEDA

IFMIF -> International Fusion Materials Irradiation Facility

(the fusion relevant neutron source)
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(FMIF Breakdown of contribution for LIPAc
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!mw.!nou LEeT RFQ MEBT.. SRF-LINAC MEBT 1 2 5 A
EVEDA: 1 ACCELERATOR ACCEI.ERAT!NG 125 mA CW DEUTERON BEAM TO 9 MeV m

W0 U VT S VS TS G VO i Gt [ G VO Vs VO A Vit i ks Vs T G Gy G i Vi G O Vi i T =,

0 10 20 30
(m)

I_. Injector + LEBT

CEA Saclay
walll =

. .,
INFN Legnaro MEBT SRF Linac
QST | @ | CIEMAT Madrid  CEA Saclay =
= Veabdbag ‘ ,, LIEMAT Madrid HEBT
Ll R LV e 1-_“ TS CIEMIAT Madrid =
__“‘-——-_,”_»______—_‘ AEHYEY o g‘ 'Hﬁv ;g{,l‘.,n W l 2 D] ' BD
[l Diagnostics Ry l E: ; l r EMAT Madrid
me— (CEA Saclay g Q‘.J III
. | Cryoplant 36 m ‘ 7[ )

CIEMAT Madrid

* ‘; A

CEA Saclay || | rRF Power

CIEMAT Madrid " @y it dmg —
+23, FUSION CEA Saciay Auxiliary System
3 ENERoY Q.ST SR Control system
Installation
el Ciemat | N FN @ QsT

okkasho



(F MIF) Conventional facilities

__| Administration & Computer Simulation & —
~| Research Building Remote Experimentation Building DEMO R&D Building

IFMIF/EVEDA
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RFQ/MEBT/D-Plate in line




RF system installation
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IFMIF) Cryogenic system
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IFMIF)
IFMI

 1stRF injection to RFQ cavity: 13 Jul 2017
* Injection to RFQ cavity with 8 RF chains synchronized: 31 Jul 2017

3 MOl .

F) RFQ RF conditioning started!

* RFQ conditioning till the end of this year
* Beam expected early 2018
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(FMIF)

RF modules modular design

l

Enhancing maintenance by
reducing MTTR
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Design towards reliability

RF protection system

In excess: reducing
availability



IFMIF) Design towards reliability

Beam stop:

Timing signal (gate)
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Automatic beam rearm for _ _
certain events Experience will tell...
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IFMIF) Design towards reliability

EPICS

Control system standardization: -
- Around 50 I0Cs -> Distributed among 8 main subsystems I - -
- More than 40,000 PVs

VME+ADAS SIEMENS PLC cPCl & Intel i7 + ADC-DAC
& MODBUS ->10C on s7PLC drv for LLRF, BPMs
(formerly, OPC)
+ a number of other - Obsolescence management
specific devices - Collaborative tools

- Proper transfer of knowledge
& documentation



(FMIF

Reliability after design

Event report system,
As part of quality system
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(FMIF Reliability after design

Event report system,

- identification, after analysis,

As part df quality system of the problem

- Corrective actions

Event report: ER040 — Surge Protection damaged in RF

IFM[F 1 module

- Proposal for design
Discoverer: M. Weber Date: oeMon7 .
|mprovements
2 PES Number (DM5_ZZ8RFM): Phase
Sub assembly Component(s): RF Pw. Module #3 |04 10 02 01 05 OA H . “ . ) e
- Impact N operatlon time
O Injector OHEBT & BD O Install
0O RFQ O Auxiliaries . H Comn .
OMEBT O Instrum & Dp | SUrge Frotection damage O Checkoust (d ownti me)
H RF-Power OControl system | - (5] descriotio O Maintenance
OSRF LINAC O PPSMPS amponent(s) aescription O Beam operation
Description Describe as precisely as possible the event (Include pictures, schematic views)
(G uole the reference of the associaled documenis, ¥ applicable]

During integration tasks between RFQ ==

Fimo D e s DO R VAL BN s 48 rreel assit O
RF Chains, an interlock turned off the ¢ & N % % %

1. Screen Grid (3) power supply v W \ \ \

2. Driver Amplifier anode power s
P P IMPACT(s)

3. Other components (those conn
| M Cost {ex.: new procurement of components... ) to be determined O Technical (precise the type):
So we found that Phase 2 of the electri| o schedule (O <1 day, B <1 week, O <1 month, O =1 month) O Manufacturing Process; O Maintenance:
O Duration of the corrective action (in cumulated warking hours): 24 h O Assembly process; O Integration process;
3 Analysis Further description O Update documentation (precise the type): O Product Interface; O Operations;
O procedures; O Check-out;
0O drawings; O Other:
O others:
G Maintenance Maintenance cnmpletinn Maintenance cnmpletinn Machine down EIEpSEd time to cnmplete
reguest date date — Expected date — Executed time (h) the operation (h)
101017 121017 ==f==[17 -h -h

7| Event closed on: -f--[17 VISA: | (DMS approval)




IFMIF) Alarming and reporting

Facing reality:
Importance of early identifying the failure
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cud

For fast maintenance, it does not help...

- To have the replacements shipped from Europe
- To have the replacements purchased from Japan

- To have (incomplete) documentation in a language unknown
to most operators

-+ 7/8 hours time difference from technical support

- Not to have a clear preventive maintenance policy and
schedule

- Not to automate most hardware testing



(FMIF Next steps

A-FNS
Plans,are-to construct it in Rokkasho
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THANK YOU!



