Annex 11

Technical Specification
ITER_D_UX869D v1.0 dated 5™ July 2017
for

ICH Interface Management and Design Review Documentation and
Organization.




IDMUID

UX869D

VERSION CREATED ON / VERSION / STATUS

05 Jul 2017 /1.0 / Approved

EXTERNAL REFERENCE / VERSION

Technical Specifications (In-Cash Procurement)

Technical Specifications "ICH Interface Management and

Design Review Documentation and Organization"
Technical Specifications "ICH Interface Management and Design Review Documentation

and Organization"

POF generated on 06 Jul 2017

DISCLAIMER - UNCONTROLLED WHEN PRINTED - PLEAST CHECK THE STATUS OF THT DOCUMENT IN iDM




ITER D UXSSDVLO

Table of Contents

1 Purpose...cnen 2
RS C G Cl O R s L e e et 2
3  Definition/ References / Terminology and Acronyms 3
4  Estimated Duration.....ceeemmees 3
5  Work Description ..., 3
6  Responsibilities .. 4
7  List of deliverables and due dates ......cceevvrnveernrinens o5
8  Acceptance Criteria ......ovmmneeissnssscsssssens ..6
9  Specific requirements and conditions.......veeenee o 6
10 Work Monitoring / Meeting Schedule.... T L O L L L T e 6
11 Quality Assurance (QA) requirements .... et e et e — 7
12 Safety requirements.... DL T L s 7

L - ‘ Page 10f 38




ITER_D_UXB69D v1.0

1 Purpose

Several Heating and Currents Drive (H&CD) systems are foreseen in ITER. The Ion
Cyclotron (IC) system is part of them.

The 1IC H&CD shall provide radio-frequency (RF) heating and current drive to the
ITER plasmas in the frequency range [40-55 MHz]. A total of 20 MW of RF power in plasma
is initially required from the system. An RF heating and current drive system is composed of
power sources, transmission line components and antennas that are in charge of coupling this
power to the plasma. In addition, for IC system, some components are dedicated to match the
impedance of the plasma to the impedance of the generator output.

The IC H&CD system is composed of the antenna port plugs, the matching systems, the
transmission lines, the RF power sources, High Voltage Power Supplies, plus auxiliary sub-
systems and services such as decoupling units, instrumentation and control systems (I&C), and
test facilities.

The contract concerns the integration process and quality management of these systems.
It is organized around 2 major topics:

- Interface Management,

- Design Review documentation and organization.

2 Scope of Work
They are two major types of activity associated to this contract:

- Interface management:

All the Plant Breakdown Structure (PBS) 51 components are “connected” to each other ,
by functional and physical links and also “connected” to other ITER services such as cooling, !
power supply, buildings, etc. |

This implies that the interfaces have to be described and agreed between each 1C
subsystem and with others PBSs. |

For IC system, all components are under the preliminary or final design phase. As the
designs are more and more detailed and then interface characteristics need to be defined and
validated. For each subsystem design review, the level of maturity of these interface designs
should be in agreement with the ITER quality Management Plan.

The PBS51 list of interfaces is described in Annex 1. An instance of one of the |
Interface Sheet (IS) already written and approved on ITER Documentation Management
(IDM), but which still requires some work as the IC system design is progressing, is shown in
Annex 2.

Design Review documentation and organization

The design review of a sub system requires a lot of documentation management on
IDM and needs to follow the design review procedure.
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The contractor shall establish the list of documents to be produced and shall put the
place holders in IDM. He / she shall as well take care of the implementation of the review
process.

Then, he/she shall draft the notification to proceed for the design review and send the
invitation to the review participants as per the Technical Responsible Officers (TRO)
guidance.

The interface review is a major step of a design review and may be due before the
design review. The contractor shall take care of the organisation of this interface review if
required.

During the Design Review meeting, the participants can raise questions (chit forms)
that shall be stored in a specific folder in IDM. For each chit an action plan will be prepared by
[0 TRO or DA TRO to provide an answer to the corresponding question. All information and
steps will be stored in IDM: the contractor shall draft and upload all the chit documentation
(question, action plan, answer) in IDM with the TRO guidance.

In order to allow a good understanding of the work associated to Design Review, the
Annex3 gives an instance of notification to proceed of a previous design review and the Annex
4 is the list of document to be produced for the preliminary design review of the RF sources.
The list is explicitly mentioning the reference to the design review procedure and also explains
what inputs 10 is expecting from DAs to get the corresponding document.

3 Definition/ References / Terminology and Acronyms

Definitions are given within the text.
For a complete list of ITER abbreviations see: 11 LR Abbreviations (1ITER_D 2MU6W 3).

4 Estimated Duration
The total duration of this contract shall be 1 year from the date of the Kick-Off meeting.

5 Work Description

For managing the interface documentation the contractor work shall consist in:

- Participating to all technical meeting with DAs in charge of the PBS51 component
designs.

- Organising all meetings required within PBS51 team and with counterpart PBS
members to update the interface data.

- Writing the minutes of the meeting
- Drafting the new interface document.

- Organising the PBS5] internal review of the document and implement any change
required

- Organising the counterpart review of the document through emails and implement the
required changes

- Iterate of the previous process if required
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- Uploading the document in IDM respecting the ITER Quality Management Plan.

The prioritization (which interfaces to be treated/when) shall be done as per the contract
RO inputs and the design review milestones.

For the design review follow up aspect, the work to be performed as described in the
scope definition shall be focussed on the design reviews foreseen in the ICH system : .
- The RF Source Preliminary Design Review in 2018.
- The Transmission Lines in RF (Radio Frequency) building at component level end
of 2017.
- The transmission Line in RF building- Instrumentation and Control, end of 2017

For each of these design reviews, the following work shall be required:

- Establish in IDM the place holder for all Design Review documentation

- Upload as received the corresponding documents and settle the reviewers and
approvers as per Design Review procedure

- Draft the IS relative to the subsystem as per at the required maturity level with
the inputs of the TRO.

- Draft the Notification to proceed of the design review.

- Contact the attendees as per the list provided by the TRO to check the
availability.

- Draft the agenda as per inputs from the TRO.

- Upload the presentations on IDM. ‘

- Set up the on-line chit tool.

- Attend the design review meeting. Take notes during the meeting and assist
the TROs in writing the meeting minutes.

- Follow up the design review meeting and organize the chit draft process and
resolution process on IDM (draft of the chit, finalization of the chit list, follow-up of ‘
the chit resolution and associated action list and follow up of the answer validation
process on IDM).

6 Responsibilities

6.1 Responsibility of ITER

ITER has the responsibility of providing detailed input data when required during the
execution of the work described in §4.

Access will be granted to IDM folders to perform the tasks.
ITER shall provide offices and IT equipment at 10 premises.

6.2 Responsibility of the contractor

The contractor has the responsibility of :
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- regularly submitting to ITER the progress of the contract, for ITER acceptance as
per §9.
- Implement the 1O procedures, instruction and use the corresponding templates

7 List of deliverables and due dates

The following documents are selected as key deliverables in order to monitor the performance
of the contractor but it is expected that all interface sheets and all documents which form part
of the design review procedure are in the scope of the contract as per the work description. The
schedule of the deliverable is not reflecting totally the work performed during the period as the
contractor shall work on different topics in parallel. Indeed, the system milestones as design
review dates give guidelines for these deliverables, but the interface work shall be spread
within the contract period. The content of most of the deliverables is highly dependent on the |
design review status. '

D1 TL components in RF building Final Design Review: Status | TO+1 month
of the IDM folders dedicated to the design review reflecting the
work performed as per chapter 5.
| D2 TL 1&C components in RF building Final Design Review: | T0+2 months
| IDM folders dedicated to the design review reflecting the work
, performed as per chapter 5 created and loaded as per the DA
5 deliveries.
f D3 PBS51 interfaces: Interface Overview report | T0+3 months
' D4 PDR of the RF Source: IDM folder created and document | TO+4 months
loaded as provided by the DA and IO TRO
D3 TL components in RF building Final Design Review: chit TO +5
status Report months
Dé PDR of the RF source: work plan for performing the interface TO+6
documentation for the RF source PDR. months
D7 TL 1&C components in RF building : chit status report T0+7 months
D8 PBS51 interfaces: Interface Overview report 2 To+8 |
months i
D9 TL 1&C components in RF Building: Chit status report TO+9 |
D10 PDR of the RF source: Notification to proceed approved on TO+10 !
, IDM
| D1l TL Components and I1&C components in RF building: TO+11
| Close out report
| D12 PDR of the RF sources: Chit status report TO+12

In addition to the deliverables, a report on the work performed in the frame of the completion
of the other deliverables shall be written by the contractor. It will allow a good follow up of the

contract by the TRO and correction if required.

S—
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8 Acceptance Criteria

The deliverables as specified in Section 7 shall be accepted on the basis of their compliance
with the requirements as defined in these technical specifications.

Report and Document Review criteria:

Reports as deliverables shall be stored in the ITER Organization’s document management
system, IDM, by the Contractor for acceptance.

A named ITER Organization’s Contract Technical Responsible Officer is the Approver of the
delivered documents.

The Approver can name one or more Reviewers(s) in the area of the report’s expertise.

The Reviewer(s) can ask modifications to the report in which case the Contractor must submit
a new version.

The acceptance of the document by the Approver is the acceptance criterion.

9 Specific requirements and conditions

The activities are done in close collaboration between [O responsible officer in ICH section and the
contract responsible.
The contractor’s staff will work at 10 site during all the task completion but could have to participate to
missions outside 10 site if required by 10.
Competences in:

e interface management

¢ document management

10 Work Monitoring / Meeting Schedule

The work will be managed by means of Progress Meetings and/or formal exchange of documents
transmitted by emails which provide detailed progress. Progress Meetings will be called by the ITER
Organization, to review the progress of the work, the technical problems, the interfaces and the
planning.

The main purpose of the Progress Meetings is to allow the ITER Organization/IC&LH Section and the
Contractor Technical Responsible Officer to:

a) Allow early detection and correction of issues that may cause delays;

b) Review the completed and planned activities and assess the progress made;
c) Permit fast and consensual resolution of unexpected problems;

d)  Clarify doubts and prevent misinterpretations of the specifications.

In addition to the Progress Meetings, if necessary, the ITER Organization and/or the Contractor may
request additional meetings to address specific issues to be resolved.

For all Progress Meetings, a document describing tasks done, results obtained, blocking points shall be
written by the contractor.
All reports will be stored in the ITER IDM in order to ensure traceability of the work performed.
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11 Quality Assurance (QA) requirements

The organisation conducting these activities should have an ITER approved QA Program or an
ISO 9001 accredited quality system.

The general requirements are detailed in [TER Procurement Quality  Requirements
(ITER_D_22MFG4).

Prior to commencement of the task, a Quality Plan must be submitted for 10 approval giving
evidence of the above and describing the organisation for this task; the skill of workers
involved in the study; any anticipated sub-contractors; and giving details of who will be the
independent checker of the activities (see Procurement Requirements for Producing a Qualin
Plan (ITER_D_22MFMW)).

Documentation developed as the result of this task shall be retained by the performer of the
task or the DA organization for a minimum of 5 years and then may be discarded at the
direction of the 10. The use of computer software to perform a safety basis task activity such as
analysis and/or modelling, etc. shall be reviewed and approved by the 10 prior to its use, in
accordance with Quality Assurance for ITER Safety Codes (ITER_D_2358LKL).

12 Safety requirements

ITER is a Nuclear Facility identified in France by the number-INB-174 (“Installation Nucléaire
de Base™).

For Protection [mportant Components and in particular Safety Important Class components
(SIC), the French Nuclear Regulation must be observed, in application of the Article 14 of the
ITER Agreement.

In such case the Suppliers and Subcontractors must be informed that:

- The Order 7th February 2012 applies to all the components important for the protection
(PIC) and the activities important for the protection (PIA).

- The compliance with the INB-order must be demonstrated in the chain of external
contractors.

- Inapplication of article 11.2.5.4 of the Order 7th February 2012, contracted activities for
supervision purposes are also subject to a supervision done by the Nuclear Operator.

For the Protection Important Components, structures and systems of the nuclear facility, and
Protection Important Activities the contractor shall ensure that a specific management system
is implemented for his own activities and for the activities done by any Supplier and
Subcontractor following the requirements of the Order 7th February 2012.
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Annex 1: List of PBS51 Interfaces
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Annex A PBS 51 - Status of IC HZCD Interface Documentation {ICDs & I1S5s)
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Annex 2: Interface sheet in between PBS51 Transmission lines and PBS 51 RF sources
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1 Purpose

This document 15 1o define the interfices data which will be used for the design of the both
interfacing PBS.

2 Scope

The scope of this document is the interface points identified in the concemed ICD between IC
RF Sources (PBS 51 RS) and IC Transmussion Lines (PBS 51.TL). This Interface Sheet (IS-
51RS-31.TL—001/002/003&004) 15 part of the ICD [AD1]. All recommendations and updates
about IS are listed in the schedule of the ICD.

2.1 Interfacing parts or components

No. Compopents (PBS 31 RS) Componenss (PBS 51.TL)

Name Functional reference Number | Name Functional reference Number
3 PPPPP-TTT-WNNN PPPPP-TTT-NNNN
&

Table to be filied when detailed design is available

3 Definitions

QDM Configuration Modal

DA Domestic Agency

DR Destgn Review

ICD Interface Contro] Document

IC H&CD Ion Cyclotron Heating & Current Dnive
N India

s Interface Sheet

PBS Plant Breakdown Structure

RF Radio Frequency

RS Radio Frequency Sources

SMP Strategic Management Plag
SRD System Reguirements Document
TL Transmission Lines

Us United Statas

4 References

4.1 Documents applicable to the interfacing products

_Ref D i M Ligks
[AD1] | ICD PBS 51 RS & PBS 51.TL ITER D 2INMAHv3 1
[AD2] | SRD PBS 51 ITER D 28B33K v4.3
[AD3]{ ICH Drawing - 50 Chm Flange Interface - ITER D TPAG22v20
[AD4] | EDH ITER D _2DSPT6

Page 2 0f 8

Page 14 of 38



ITER_D_UXB869D v1.0

ITER_D_FINZY7v2.4
[AD5] | FDH Part 4. Electromagpetic Compatibility (EMO) ITER D 4BS2IEvi0
[AD6] | IC H&CD I&C global architecture ITER D ININWE v3 D

4.2 Reference Documents

M =3 = _____E_

[1] | Interface Skeleton between INDA Sources and USDA TL - |na
GAS BARRIER,_INTERFACE INDA USDASWPEUQQ6U3

[2] | Anchor Point Locaton for TL  amalysis :|na
ANCHOR POINT_FOR_TL ANALYSISfWPEUQQ7QH

[3] | Strucrural Anatysis of ICH Transmission Line in the RF and | ITER_D_SIKB7S v1.0
Feating Building

5 Interface Requirement Data

The aim of this document 15 to idenufy the interfaces benveen the IC RF Sources {5I.RS) and
the IC Transmission Lines (PBS 31.TL), and to outline the responsibilities of each of these
interfaces (Figure 1).

The deiails of the interfaces will pecessanly evolve as the dasign evolves As a result, 11 15
understood thar the mformaticn provided in these sheets represents the best available
infomuation at the current phase of the design process

Note 1: The BISTL la:f out pfesmbed 10 Meckasical lyypat wied for deierminine imdivideal load: on RF
tvmponents i view ef the B1S ICH TL Cemponesl FDE (LAWEQS +19) {5 the basis for the component
design review in September 2017.

5.1 Technical Description of the Interface Points

3.1.1 Mechavical Interfaces

The physical interface location 15 berween the US Gas bammier and the IN eloows combination
durecily connected to 1. The flange rype 15 described in [AD3)

The mnterface berween RF sources and transmission hees is defined at the horizontal top flange
of the Gas barnier on the vertical section connected to the switch (Figure 2). The interface
locations for the gas barnier interface are provided in Table 1 according to Tokamnk Global
Coordinate System (TGCS) The Gas barrier and the arc detector that views the gas barriers
from the US side of the barrier are part of the US DA procurement. An Assembly bellows is
located below the gas barrier and allows vertical adjustmest of the mterface flange.

The 90° elbows combination berween the interface Nange and the RF owmput procures 3 vertical
rotation: freedoms that allow adjusting the cormection in a horizontal plane (Figure 3). It
belongs to the IN DA procurement.

It 15 stated 1n the cumment mstallation schedule that the RF sources will be installed before the

TL, therefore the US DA equipment shall mate to the installed end of the efbows combination
ar the gas bamier An assembly bellows in the vertical line ts showed for this purpose in

Page 3 of 8§
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following figures 2 and 4 Note that the analysis and design documentation for this interface
will not be completed by the USDA vntil the system FDR in 2023

For the ahpnment of the interface pomts IN DA shall provide the positional tolerances and
positional accuracy (in next version) to US DA. The position design of the interface flange is
provided in the TGCS.

The mechanzcal anchorage for the ransmisston line ai the RF source shall be designed as fixed
in all six degrees of freedom.  The mechanical anchorage locations are provided in Table 2
accordmg to the TGCS

Intersvstem forces between INDA TL and USDA TL require iterations umtil forces are
accepted or force convergence is obtatned The initial nodal forces and anchor forces are in
ITER D S2KB78 v1.0. The anchor point at the INDA Source is defined in Table 2

Tabis 1 Gez Barrier Interface Locasions

Gas Barrier Interface Locetion

Source Tokaniak Building Coordinates*?

X Y i
1 35649.81 -70782.53 14285 00
2 39095 81 ~70782.53 14485 00
3 43889 81 -70782.53 14485.00
4 47149 81 -70782.53 1548500
9 50559 81 -70782.53 14485.00
5 54049 81 -70782.53 14485.00
] 58649.81 -70782.53 14285.00
7 52089 81 -70782.53 14485 00
] 65548 81 -70782.53 12485 00

1. Theilocanon of the componant s Based onthe Placement
Cocrdinate Syrsem provided in 403

2 Theflange (¥-Y plana of the Placement Coordinate System
shown in [D3]] is to be oriented paralial to the X-¥ plane
of the TGCS.

Page dof 8
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Table 3 Amchor pam: peomon for 12 aechizo

Anchor Point Location for TL anelysis

Source

Tokamak Building Coordinates

X Y

Z

35300.00 | -72000.00

13570.00

33750.00 | -72000.00

13570 €0

42200.00 | -72000 00

13570 00

45800.00 | -72000.00

13570.00

o | jw e

50250.C0 | -72000 00

15570.¢0

53700.00 | -72000 00

13570.00

58300.00 | -72000.00

1357000

6175000 | -72600 00

1357000

o |~ Jou jun

§5200.00 | -720:00.00

13570.00

Fipure | Tramurmeiziios Lines ond BF Scorves o the A5 Buildmy L3

Fage 5of8
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Gas Bamer
(interface)

=R
—— | K

INDA Package

USDA Package

Firure 3 horizonm! ezrembiy rm‘mﬂum wiie: rovarion

Page6of §
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Gas cooling
each side of
GB

3.1.2 Elecrrical huerfaces

The grounding for the transmission lmes 15 done as per the guidelines of the Electrizal Design
Handbook [ADH] Some examples can be found tn the EDH Parm 4. Electromagnetic
Conmatibility (EMC) section 82 [ADS].

Electncal RF contmuty 15 providad on both inner and ourer conductors of coastal lines

The bi-directional coupler (lecated mside the R source) output signals are split and nnde
available to both the IN and US I1&C systems. US 1&C system will connect on a patch panzl
locared near the RF output op the face of RF source enclosure. The RF comnection will always
e teyminated by a matched 50 ohm load. efther provided by the cable to USDA I&C system or
by a matchad termination provided by INDA mechanically inted to the panel.

3.1.3 Gas Cooling hiterface
There shall be no gas fiow shanng betwean RE Sources and TL.
The cooling system and dynamnc/static pressunsation system from RF sowrce up to the

interface potnt are procured by the IN DA (Fig. 4) INDA gas line tie in at the gas pori i3 not to
affect the stucnural inteprity of the transmission Iine

The center conductor temperanures at the gas barriers are to be limited to 130 € maxinyum at
the gas bamer.

3.1.4 Water Cooling Interface
There shall be no water cooling fow sharing berween RF Sources and TL.

Fage Tof &
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3.1.5 Mechanical Interlocks

The mechanical interlocks will be defined by 10 as per the operation procedure. The defistion
of the operation procedure is to be dascribed (IDM reference TBD)

3. 1o Instrumentation & Control
A simplified funcuional breakdown for IC H&CD plant system 1s descnibed below:

—— S gt oy o The ey o 30

— Chrart g opoed sherat oy

[ CTIDAS stk 4 JPOW, TOP, SO DA 00
[P —

FYEL Wodt Lorirnl haars.

Figure § IC H&CD 1&C funcricnal architecturs showing consol hivrarcky [ADG]

The complete description and requirements on I&C are i the IS berween RF Sources and IC-

PSC and the IS between TL and IC-PSC.

6 Interface Step Status (Achieved Naturity Level)

Interface Points In.itiall Refined Fuaal
Allocahion Allocation Allocation
Interface location X
Flange d2sion X
Interfacine pams of components X
Page B of €
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Annex 3: Example of Notification to proceed for a PBS51 Transmission Line design review

[ iter)

DMLD
RYWEJS

VERSION CREATED ON  VERSION [ STATUS
150ct 2015/1.3 / Approved

ENTEENAL FEFRENCE /VERSION

Aurthorizations and Permirs

' IC H&CD Transmission Line Radio Frequency Building

Preliminary Design Review - Notification

Design Review Netfication

- R A Do

Transmisdon L._

LG Tran=mizsien Lises 10 FA proj
Traa:mission Lines 10 PARO, LG: Trantmission Line: 10 PSRO, LG: Traasmittion Line: 10 QARO,LG:
Traasmission Lines 10 TRO, LG: Trazsmission Lines 10 SRO, LG: IROM section leader, LG beating:, LG:

L T T T L0 "_.Ellﬂ_m A Proc s s L A T W e P o TR
Name Aegon AT iarion |
| duthor Rasmaisen D. 21 Oct 2015:cymed
Co-duthors Alonzo Montemavor T. | 15 Oct 20135, 1irmed I0DGCOOTEDBCIVIZC
Eniceer: Beaumont B. 23 Oct 1015 Tecommended 10/DGCOOTEDHCDIEC
Bolson D. 0F Nov 2015 recommended 10DGCOOTEDECD
HeroguezD. ¥ 02 Nov 2015 recommended 10-DGC00:C10:0AD
Lamalle F. 13 O¢t 1015 rcommended I0DGCOOTEDECDEC
Omozuka M 16 Nov 2015.recommended I0DG.C00:C10
16Nov 2

am 1G:

#ct te:

10DG.COO/TED

rmu Lines

—
=

DA PA projectream, 1G:

__'.:_L‘ﬂ? ol

HEM PEDTEC -FLIAY
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Change Log.

' IC HACD Transmitiien Lize Radio Frequency Bailding Prealiminary Desizn Reviaw - Notification AYWEIS)

Vervion | Latest Stamy Iyxue Dete | Descripden qf Change

“i¢ Io Werk 12 Ocr 2015

vll Aprroved 15 Oct 2413 Tvpe
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NOTIFICATION OF THE IC H&CD SYSTEM
PRELIMINARY DESIGN REVIEW:
S.1LP2.US.01.1 IC H& CD TRANSMISSION LINE SYSTEM IN

THE RF BUILDING

PBS51TLRF
Type of PA Fuacuional Requirement
PA stgnature date: 530 April 2010
DWS Destza Approval milestone: 24 Mareh 2014

Announcement of the Desion Review
Compl:es with the Desion Renaew Procedure (183 20F) 13 2
Accordmg to Templaie. [TER D DXD7E v |

TABLE OF CONTENTS
1L DATE, TME AND VENUE ...t ressmmes - _
3 SCOPL - st e G i i i e e P R g
4. INPUTS B o i saei Ll e 9
5, LIST OF STAKEHOLDERS.. PR e e e Y S 10

1. DATE, TIME AND VENUE

Date From 7 December 2013 To § December 2015
Time EU (C'adanche) GMT
Venue TER Organization.
Rowie de Vinon sur Verdon— 130-6? St Paul Lez Durance — France

Page 1 0i15
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2. OBJECTIVES

The masn goals of the System PDR are to check that
1. The selected design solution defimtion 15 still meeting the technical objectives of the systems
requirements.
The mierface specifications are consolidated.
The design solution defimtion planned to be justified 1n a consistent way.
The manufacrrability, tragsfer, assembly and qualification/stari-up of the system have been
addressed.
5. The operation principles of the system within the ITER overall plant are defined.

da L to

Tius Preltminary Desten Review (Design Review 4) is held as a scheduled milestone in the
development of the IC H&CD Transmission Line (TL) System Its scope covers the ICH TL
confiruration and components on L3 and 12 of RF Building-15. This PDR 1s necessary to allow
components to be delivered by the I0 need date Its corresponding FDR. wall fotlow fate 1o 2016

The scope of this PDR consists of generic 50 chm transmission line straights and elbows (see Figures
1-3), 4-port switches (Figure 4). 3 MW test loads, pressunzed blowers (Figure 5) and other specialty
components along wath the supporn struciure (Figure 6) tn the RF Butlding The scope of the PDR
also includes the Instrumentation and Control associaied with all these components. The components
are needed to facilitate early testng of the prototype RF Source from the TNPA and the following RF
sources. The transnyssion lines compnse the major part of all ICH deliverables. The same 50 chm
transmussion line destgn will be used 1n the Tokamak Building-11 Gallery and the Assembly
Building-13

The requirements amd design choices will be examined and justified. Design justification, mncluding
dumensions, cooling strategy, assembly 1ssues, and materials, will be covered along with test results
Four choices of mner conductor msulatng supports were considered. The selection of the final design
will be presented (Figure 7)

The PDR will demonstrate that

¢ The RF Buillding confipuration and fimetronal descnption meets the ITER requirements

e The design is sufficiently complete and justified to muhate the steps for the producthon of
relevant protorype compenents in preparation for an FDR.

¢ The R&D process for qualifying the components is thorough and consistent

» The mamufacturability, transfer, assembly, and installation of the components meet
stakeholders™ expectations

¢ The component support structural forces and load specifications are within allowable limits

e A plan to order two 3 MW loads that are being tested at INDA and modufied for ITER will
provide the necessary load for testing m conjunction with prototype source delivery

Pags 20f 13
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P N
_.':r - ; :':.
(SN § (-} ﬁ‘:'
*  Maintamnabilicy and operability are sufficient and infegrated with overall TTER controls.
» Instumentation and Controls P&TD and PFD drawings are comple:z to the PDR fevel.

After the PDR. 100 meters of ransmission line test amticles (straights and elbows and additional
compenents) will be fabricated for use ai the US ITER Test Faculity (Figures 8, 9) to refine assemblv
and instalatton procedhres and o greatly facihtate are localization stidies. The main difference
between this short nun and the following ITER production will be fewer QA welding inspections and
no IO approvals of the MIP and QA plan. Operational experience with the fest facility will also
enable subsequenily updated assembly and human factors documents 10 be accurate and detailed,

Reference documents:
o SRS ICH and €0 from DOORS, ITER D 28B33k v4 3.
o Jon Cheioron Hearme and Clorent Drive (ICH and CDi Subsvsten Desien Descriprion
Dociument DD TIER D CVZY VA w0

Page 3015
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i

\ P - o =
Figure I Views of US-zupplied ITER equipment m the RF Building. Not shown are the RF saurces.

Pagz40i13
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Figure }: Transmizsion line straight and ¢ibo

s 1ozt ardcls undergoing facton ocoeptamee

Figure 3. Trancmizsion lne straight and eibow: test article undergoing US JTER Tzt Sire acceprance
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R g

used in the ui!ding

B et R

Figure 4. Model of 4-Port Switch. Eleven switches will be

7

- r'gur §: Prezsurized Blower for TL imternal cocling

Page 60I13
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0. FF Suflding ramsmizsion line support structure

Tigure

im

Ckaice of TL inner conducter supporring inzulzror de.

+

m
in
i
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- |f ™ :

Figure 8 US ITER Tezt Stand Reconant Rmg for high power (6 MW} component resting Not shown are

the 50 okm ard 20 ofim rezonans Fines for high voltage (G0 kY and high currem (> 009 4 RF)
meazuremans. An 80 meter reconan: line exrercion is under construcrion.

Page Bol1l
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3. SCOPLE

Concerned System: 5.1.P2.US.01.1 IC H&CD Transnussion Line System in the RF

Bunldmng

3.1 QC and S1IC of the SSC System, Structure or Components and Services

PBSTtem Safety Class Quality Class
i&gs? coaxial transomssion line straights and Non-SIC QC2
+-Port switches Non-SIC QL2
3 MW test (dummy) loads Non-SIC g
Pressunized blowers and piping Non-SIC QC2
Support structure and specialty components Non-SIC QC2

| Instrumentation and control equipment Non-SIC QC2
Al other tranemission line components strictures Non-SIC N
and service connection ttems in Figure | - -
3.2 Main Critical Aspects To Be Assessed during the Review
Aspect Yes No
Performance X
Design Integration X
Nclear Saferv X
Manufacturabilicy X
Installation scheme X
Testing X
Operation 2ad maintenance x
Decommissioning X

4. INPUTS

Status of chus and actions of pravious Design Reviews can be found at 51 TL - IC H&CD

Transnmssion Lune Gallerv Components PDR (ITER_D_ J89FEF). The following subse: of chits 15
associated with the IC H&CD Transmission Line System in the RF Building

Chir Stans IDM Nos. Tide

No. {Issue/ Answer)
1 Closed O6TAMEE / QSUBNE | COWS water lines / Steal
8 Closed L56QF0/QF8SMD Nitrogen filling of Penletranons
[ Closed | KXFZBN/KR3DLB | Brass in waier lines

Page 90513
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WY Starus DAL Nos; Title
No. ‘ (Issue / Answer)
13 | Closed | KXRGWB/PMKJH? | Assembiy Bellows / Comphance
16 | Closed FILAX/PNLQKV | cat 1 -DCM
i8 Closed LSHSBV /QI97CE | Interface Sheats
10 Closed TZU2SU/PNNGZ4 | PED, P&ID, C&ID
0 | Closed | HPYCW3 /LXNUED | Assembly Safery

21 | Closed LECX7C/PNWIN3

cat | — Stress Analysis / Structural Integnity

33 | Closed | RZCPAG/PAYWES

Gas Blower Rehability

2 | Closed 4536XR / PASTU?

Safety Factors for Glass Rods

29 | Closed HLM7I7/ PNUUKT

Assembly, Disassembly, Maintenance Plan

33 | Closed K75TUN / PI2EPF

cat 1 — Human Factors

33 | Closed FQGZ28/PNXFL | RAMI Availability Quota

35 | Closed | L8DBVE/PMEMSG | Standarchzaton of TL

36 [ Closed LBE4DC /PAYYHY | Mutrmum Voliage on Gallery TL
28 Open GL3WHZ / PNVSGL | R&D Repons

31 Open JV33FP/QRHSLD | I&C Sensor Strategy

The PDR data package presented to the resnew can be found at [TER D RZOASTJ.

5. LIST OF STAKEHOLDERS

All the stakeholders shall have view access on the techntcal package as well as on the E-chit
application (RWESPS)
5.1 Panel Members
Workflow to be applied (Full [A), simpiified [B}): B
Accordng to [TER D N662NS - Desien Review Plan for 2014, npe C
OFFICLIAL REVIEW PANEL MEMBERS
Name/ E-Mail ROLE UNIT
Patnick Mollard
Patrick Mollard@cea f Chatrperson (4) CEA
Francois Amould Nuclear Safety, Licensing & Environmental 505
Francois Amould'@iter org Protection Division representanve Q
Parrick Vertongen : . .
Patrick Vertongen/@iter org Qualiy Assurance Division representative SQSQA
Page 100713
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T .
# )

ey

E

e

TR

v el

~ Matteo Gilards
Matieo Gulardi@ ster ore

Occupational Health & Secunty Coordination
Dhvision representative

5QSs

Miikka Kotamala

Kea Blackleror
Brian Macklin

Bnan Macklin@ rier,org

Mukix Kotamaky/@ter.ore

Project Engineening and Integration Division
fepresentative

COOCIODIN

Ken Blackler Riter orz or

Assenibly and Operation Division
Representative

AQP

[ TBD

Tectntcal Experts (5)

IO or extemal

Aparajita Mukherjee or
Rajesh Trivedt
aparania nrkheneeililer-
mdia org or

|_ratesh mveds Trier-mndia org

Interface DA Represenrative

INDA

The Panel composttion shall be tuged to the apphed Workflow (Full or Simphfied) (see

ITER_I» 2832CF - Deston Review Procedure) and reminded bereafier

Panel experts/representatives Full “i :; lloy Stp hﬂeg}\]\ iR
Review Chair (Chairperson) (4) M N
Nuclear Safery [SQS (SRO)] M M
10/QA Division M CQIrQCh
Q! Occupationa] Health & Secunmtv M M
O/Integration [CIE] M [4]
10/ Assembly & Operations M M
1OMain Interfacing System Representanves 0 [¢]
I071&C 4] (4]
Other Techmeal Experts (1K) M M
Concerned DA (2) o] 0
CEA expert(3) 0 0

A = Mandatory participarion

O = COprional participarion (people shall be informed and can deckde to participate 1o the review or
being part of the Panel). Whatever their decision they should be dismibuted documents and given

possibility fo Issue Chits

{1) Desien Approver may decide addinonal participation to the Review Panel However i s

advisable to lunit additronal participation to a mininum in order to raduce the cost.

(2) Prior to the PA_ for systems to be procured in-fand. a representative of each DA n charge of the
procurement appointed by the affected DA Head.

(3} “As the result of an agreement berween 10 and the Host Country, CEA experts are designated by
the Agence ITER-France Durector or representative to parmcipate m the design reviews The CEA
experis or therr representanves can make recommendations to 10 regardine decomnmssioning and

Page 110513
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raise 1ssués whenever necessary. The decision to implement these recommendations or address these
1ssues 15 10's responsibility.”

CEA's people shall be systematically
1. potified and distributed all the administrative documents related to the Review {notification,
agenda, etc...}
2. given access 1o all the documents presented fo the review and to the design documents
category 1, 2 and 3 indicated in the DR procedure appendix B fthis can be dene in granting
“view access” to your folders and daughter folders to the Global Grovp GG CEA
Decommissioning Experts]
(4) Patrick Mollard is chargé d’affaires for the upgrade of the Tore Supra ICRH system in the
framework of the WEST project
(5) Add a bnef resume for each external expert showing 1ts related area of competence

5.2 Distribution List
In addition to the panel members, the approved notification will be distributed to following persons

PEOPLE TO BE INFORMED
Name/E-Mail Role Unit
Dave Rasmussen and
Mike McCarthy .
rasntussenda Fom! eov and Design Developers ORKL
mccarthymp@ ernl gov
Bemtrand Besumont 1C H&CD System Responsible p
Bertrand Beaumont @ iter ore Officer TEDHCDAEC
Alexander Alekseev Design Approver TED
Alexander Alekseev@ier.org Head of Drectorate
Deirdre Boilson Design Coordmator TEDHCD
Deirdre Boilson@iter org Head of Drviston )
Sabine Grangier . ity
Sabine Grangieriter ore Travel and Logistics HCD
Giulio Sannazzaro Systenis Enginesning, Analysis and ;
Guho Saonarzaro@ter.org Standards Section Leader PSEPEISEAS
Alain Guigon : i .
Alain Guizoniter org Design Review Manager DIP/CCD
David Heroguez ; . : ]
David Hero Riter.ore Design Review Admunistrator DIP:CCD_EXT
Tania Alonzo : .
Tama AlonzoMontemavor@iter org Design Review Support HCDIEC_EXT
- Desipgn Review Secretary
Philippe Lamaile = g
v _i’f‘ml s (TRO for the IC H&CD Transmission HCDAEC
Ehilippe LaalleBiter org Lines)
Page 120{13
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g N,
- -

-
Al T
EEitd
Fabiefni:ll);.mnlégge m@%ﬁrmg 0 °(f;’é"§f sc;f;fci'?’m HCDIEC
ot T Toatt T o an
cha iﬁiﬁﬁ%ﬁa o TRO of %;:tﬂanﬁ% Systens e
e | i o e ) | PEDEEDED
Daﬁggﬁr?n?g;ﬁrmg o Oiéﬂ:‘;:angS}stem PEDEED:CMT
Robj'i?;gl dgst’ll‘i:r org TR(CR)‘S %I?;f@%nj li)g:;ms CSTTLMBCW
Lamén‘a:'rrﬁltlggl’{g:;mg { CGE&?E?:EFE :;;u %&Sgsgmegu Gas) CSTTIMBCW
Emﬁ;;i%ﬁ:;‘f gov Parucipan: ORNL
i Mike Smuih Parucipani ORNL
hanksrz @ornl gov Pamicipant ORNL
d:bf;fg;:ld o Paricipant ORNL
ven?gg;gtfgm' Paructpant ORNL
wri.}:;::a"ggrilh,tmv Parncipant ORNL
wf;;fffﬁ?;;m ot Remote Paruicipant ORNL
mm;%k;mctyﬂm gov Remote Paruictpant ORKL
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