INSTITUTE FOR PLASMA RESEARCH
NEAR INDIRA BRIDGE, GANDHINAGAR HIGHWAY
BHAT, GANDHINAGAR 382 428
GUJARAT STATE

PHONE: 23962021 / 23962023

FAX: 91-079 2396 2277

Institute for Plasma Research (IPR), an autonomous institute under Department of
Atomic Energy is working on various technologies for development of tokamak based
thermonuclear plasma fusion reactor. Divertor is an important component of such fusion
reactors. It is mainly responsible for extraction of heat and particle flux incident from
high density and high temperature core plasma in a tokamak. Divertor mainly consists

of two parts, viz. Plasma Facing Components (PFC) and Divertor Cassette Body.

IPR is interested in fabrication of Divertor Cassette Body, Support structure for Plasma
Facing Components (PFCs) viz. Inner Vertical Target, Outer Vertical Target & Dome

and Assembly Stand for Divertor Cassette Body.

IPR is interested to get the above components fabricated by INDIAN FABRICATORS
having minimum 10 (ten) years of fabrication experience and fulfilling the Eligibility

Criteria. The details of Eligibility criteria, a short introduction of the Divertor system of
Tokamak, scope of work etc. are kept in the official website of IPR, i.e.

www.ipr.res.in//purchasetenders.html . The interested parties may see the details

kept on IPR website and parties those who meet the eligibility criteria may submit their
application with supporting documents, to obtain the tender document from IPR. The
fabricators may submit their application to the Purchase Officer, IPR, Bhat,

Gandhinagar up to 6-8-2010 for obtaining the tender documents.



ROADMAP for obtaining Tender Document from IPR by E  ligible parties

1) Fabricators will have to fill and submit the QUESTIONNAIRE along with all
relevant supporting documents as per “Eligibility criteria” defined
hereunder.

2) Tender documents will be issued only to the fabricators who satisfies the
Eligibility criteria as well as signing of a Non-disclosure Agreement by the
vendors.

3) A pre-bid meeting will be arranged at IPR with the eligible parties to clarify the
qgueries regarding scope of work. The date and time of meeting will be
intimated later.

ELIGIBILITY CRITERIA

This document defines the “Eligibility Criteria” to be fulfilled by fabricators for obtaining
Tender Document from IPR.

Fabricator should submit one set of relevant documents to IPR  in support of the
following eligibility criteria and fill relevant details in the Questionnaire:

(a) Fabricator must have 1SO 9001-2000 certification.

(b) Fabricator must have executed and completed at least one major project during
past five years (i.e. during year 2005 to 2009) involving heavy and precision
fabrication work using stainless steel materials having single job of minimum
cost of Rs.1 crore  (Rs. One Crore).

(c) Fabricator must be a profit making organization with average yearly turnover for
last five years (i.e. 2004-05 to 2008-09) should be more than Rs 50 (Fifty)
Crores. Fabricator should submit audited balance sheets as supporting
document.

(d) Fabricator must have past experience, infrastructure and trained manpower for
machining and welding of at least 40mm thick stainless steel plates. Attach
relevant documentary evidence.

(e) Fabricator must have identified suitable facilities approved by relevant agencies
e.g. NABL, and have access to these facilities for relevant Destructive and Non-
Destructive Testing of materials & weld joints such as: Ultrasound Test,
Radiography, Dye Penetrant Test, Magnetic Permeability Test, etc.

(f) Fabricator should submit Organizational Chart clearly identifying various
departments such as Project Management department (for project activities such
as planning, monitoring, schedule tracking, corrective measures), Quality Control
department (for project activities such as Quality Surveillance, Quality
Assurance, Quality Audit, Non-Conformity Control, Reporting), etc.




QUESTIONNAIRE

(NOTE: The fabricator should fill up following questionnaire and attach all relevant
documents as per “Eligibility Criteria” set by IPR)

Sr. Questions Relevant Information/ Remarks
No (To be filled by the Fabricator)

1 Fabricator has ISO 9001-2000 certification
Average yearly turnover of the fabricator for

2 last five years (i.e. during year 2004-05 to
2008-09)
Major fabrication project(s) using stainless

3 steel material executed by the fabricator in
last 5 years having single job cost of Rs.1
crore (Rs.One crore) or above.
Fabricator has executed heavy Precision

4 engineering fabrication work for nuclear
components.
Fabricator has Project Management division

5 | for project planning, monitoring, schedule
tracking and corrective measures.
Fabricator has its own Quality Surveillance/

6 | Quality Assurance, Quality Audit groups.
Fabricator has experience of working with

7 engineering standards & codes like ASTM,
ASME, EN, RCC-MR.
Fabricator has experience of working with

8 Third Party Inspection Group.
Fabricator has CAE & CAD facilities (e.g.

9 CATIA v.5) for design & drawings of
mechanical components
Fabricator has important in-house facilities
such as : Welding Facility, Precision

10 | Machining Facility, Precision Measuring
Equipments, Destructive & Non-Destructive
Test Facilities
Fabricator has Qualified Manpower for

11 activities such as Material Procurement,
Material Testing, Welding, Destructive and
Non-Destructive Testing.

Date:

Place:

(Signature and Stamp of Fabricator)




Introduction to Divertor System of Tokamak

and Scope Of Work for fabrication

This section gives preliminary introduction to dive rtor system of ITER-like Tokamak [1]
and scope of work for fabrication.

[A] INTRODUCTION:

Divertor is an important component of a plasma confinement device called — Tokamak.
The main function of the divertor is to remove the high heat flux escaping out of hot
plasma confined in a tokamak. Due to its close vicinity to hot plasma core, Divertor
System is expected to withstand intense static as well as dynamic loads such as thermal
loads, structural loads, electro-magnetic loads and neutronic loads. Divertor is also
expected to provide neutron shielding to nearby parts of toroidal vacuum vessel and
coils of superconducting magnets. Divertor is toroidally symmetric structure in a
tokamak. It is divided in to several sectors for convenience of manufacturing, assembly,
testing, maintenance and repair. Each sector of Divertor System is termed as a “Divertor
Cassette”. Divertor Cassettes are individually inserted and placed side-by-side inside
toroidal vacuum vessel of a tokamak.

Divertor Cassette as shown in Figure 1.0, mainly consists of two parts viz. Plasma
Facing Components (PFCs) and Divertor Cassette Body (DCB). PFCs are responsible
for extraction of heat incident from the plasma whereas Divertor Cassette Body is
responsible for providing support to PFCs. PFCs are normally divided in three parts viz.
Inner Vertical Target (IVT), Outer Vertical Target (OVT) and Dome (DOME).

Divertor Cassette Body and support structures for PFC are large size components
weighing approximately 6 ton and 3 ton respectively. They are mainly made up of
stainless steel materials SS316LN and XM-19. Fabrication of these components
generally involves precision machining and welding of 30-60mm thick SS316LN plates,
large-size forgings of XM-19 materials, welding of dis-similar materials e.g. welding of
SS316LN to XM-19 materials.
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Fig. 1.0 Divertor Cassette [2]

As can be noticed from Figure 1.0, approximate size of Divertor Cassette is 3.5m
(length) X 2.4m (height) X 0.4m to 0.8m (width) and its total weight is 9 ton
approximately.

In order to remove heat energy deposited on these components, water-cooling is
provided. Divertor Cassette Body provides structural support to PFCs as well as
supplies coolant water to them. Figure 2.0 shows the internal structure of the divertor
cassette body showing coolant channels and piping for high pressure (35-40 bar) high
temperature (100-150C) water circulation.

Fig. 2.0 Internal structure of divertor cassette body [3]



Figure 3.0 shows the geometry of the inner vertical target support structure.
Approximate weight of inner and outer vertical target support structure is 650 Kg and

900kg respectively.
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Fig 3.0 Geometry of vertical target support structure (Front view and Back view) [4]

Dome is having mainly three parts viz. inner reflector plate, dome umbrella and outer
reflector plate as shown in Figure 4.0 . Approximate size of the dome is 1.4m (length) x
0.55m (height) x 0.6m (width) and its weight is approx 850 Kg.

Dome

Fig. 4.0 Dome support structure




Assembly Stand is a supporting structure which will be used for assembly of divertor
cassette body, support structure for inner & outer vertical target and dome on it. Figure

5.0 shows the model of assembly stand on which divertor cassette body is mounted.

Fig 5.0 Divertor Assembly Stand
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[B] SCOPE OF WORK:

Prototype Divertors Division of Institute for Plasma Research (IPR) would like to
fabricate (See Note-1) following components of Divertor System of Tokamak:

(a) Procurement of Raw Materials;

(b) Preparation of Fabrication Drawings from the engineering drawings provided by
IPR along with the Tender Document;

(c) Fabrication of following components -

a. Divertor Cassette Body —1No.;
b. Support Structure for Inner Vertical Target —1No.;
c. Support Structure for Outer Vertical Target —1 No.;
d. Support Structure for Dome — 1 No;
e. Assembly Stand (See Note-2) — 1 No;

Note-1: Due to confidentiality requirements, components shown in this document have

minor deviations/changes in size/shape compared to the actual components required to
be fabricated by IPR. Actual 3D drawings (softcopy) of the components to be fabricated
will be provided along with the Tender Document.

Note-2: Fabricator has to design suitable assembly stand for divertor cassette as per
instructions and details given in the Tender Document.



