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1. Introduction

CEPC is one of the most advanced future colliders, featuring a large-scale

accelerator complex comprising

* A 1.8 km linear accelerator  * Two 100 km circular accelerators
This endeavour necessitates large-volume components for various accelerator

systems. For example:

« ~37,000 magnets, * more than 20,000 magnet power supplies  * over 80,000 mechanical supports
« ~ 200 km of copper with NEG film, 100 km of aluminium and 6 km of stainless-steel vacuum pipes
e about 192 650 MHz two-cell SRF cavities, and 96 1.3-GHz nine-cell SRF cavities

 around 96 high efficient klystrons, to name a few

Industrial preparation and procurement strategy study became important.
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Components types and strategies

In order to make study clear, we can categorize the components into three
parts.

Non-standard Products-Industrial production
— Custom production based on specific requirements with low Technology Readiness
Level (TRL)

Standard Products - Procurement
— Standardized components or products that can be purchased directly from suppliers.

Integration and Testing Category - Workforce training
— Installation and testing during the entire system integration and testing process.
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Various types versus different strategies

Following Is a table for various types of components versus different strategies

: Non-standard | Standard | Integration
Strategles :
components | components | preparation
\Work with industry and technology transfer Yes
: TRL assessment and improvement Yes
Industrial
preparation Logistics and infrastructure consideration Yes
Efficiency, ec_on_omlcal production and Yes Yes
workforce training
Policy Yes Yes Yes
Procurement  [Sourcing Yes Yes Yes
Other procurement strategies Yes Yes Yes
Tools to follow-up
(Digital twin) DeepC Yes Yes Yes
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2. CEPC industrial preparation

CEPC industrial preparation began very early before the CDR period.
The establish of CEPC Industrial Promotion Consortium (CIPC) one of the most
milestones for industrial preparation. It was established in the Nov. 2017.

The CIPC give the industrial preparation a great support.
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Circular Electron Positron Collider

Member of CEPC Industrial Promotion Consortium (CIPC)
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Sourcing

Sourcing here is to prevent the over-reliance on too few suppliers and stimulate vendor
Interest in participating in CEPC procurement.

Most members of CIPC are recommended by experts of the related fields from experience
projects at IHEP such as BEPC Il and HEPS.

Up to now, the CIPC membership exceeded 70. Survey for international vendors was
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Work with industries

Working with companies Is specially important for the industrialization
Several accelerator systems deeply collaborated with industry, for example
* The high efficient klystron R&D
« High performance SRF cavity cryomodule was assembled
« The new automatic magnet production line is under studied
« Magnets of project HPES were fabricated
In those processes, several crucial factors for industrialization are improved, like

technology transfer, workforce training, and preparation for economical production

Jan 22~25th, 2024
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Work with industries

Based on CIPC, over 20 company partners actively participate in CEPC's R&D efforts
during both the CDR and TDR phases.

In annual CEPC workshop, there was a CIPC session to report the progress.

For example, in CECP2023 in Nanjing, there are 4 sessions and about 20 talks reported.

& Print PDF Full screen Detailed view Filter
Mon 23/10 Tue 24/10
14:00 FEHEFH4RSINR (HEPS) BAEKEHHI Hui Wang & 09:00 Introduction of Zanon Research & Innovation Ambra Gresele &
CEPC Room 4, GrandHotelNanjing 14:00 - 14:20 .
CEPC Room 4, GrandHotelNanjing 09:00 - 09:20
B BN AE FR 0 R hn 38 2% ekt R Shibo Xia & :
CEPC Room 4, GrandHotelNanjing 14:20 - 14:40 Development of Equipments for Accelerator at HE Racing Zhanjun Zhang 9
HLF T 1R 5 AR AR AR wEm @ CEPC Room 4, GrandHotelNanjing 09:20 - 09:40
CEPC Room 4, GrandHotelNanjing 14:40 - 15:00 Development of SRF cavities at OTIC Minglun Chen &
15:00 CEPC ML Z = REkTHH #iteta @ CEPC Room 4, GrandHotelNanjing 09:40 - 10:00
CEPC Room 4, GrandHotelNanjing 15:00 - 15:20
1000 | cEpCTERERISHTARLR Jiabin Wang &
CEPC Room 4, GrandHotelNanjing 10:00 - 10:20
16:00 TR AR NGRS R AR R R R RfFeta. &
CEPC Room 4, GrandHotelNanjing 16:00 - 16:20
LB ERBISHN R RER S AR PR AR Daming Sun & 11:00 @
CEPC Room 4, GrandHotelNanjing 16:20 - 16:40 EREARMBRAREARTREFRRER A 4
CEPCR 4, GrandHotelNanji 11:00 - 11:20
2R A FR A4 L SRS RS 471 ) Hi gEE @ oom 4, GrandHotelNanjing
CEPC Room 4, GrandHotelNanjing 16:40 - 17:00 Hollow Reflectors and Applications =ur &
17:00 THESEHEG P R EARI R ER A *FE & CEPC Room 4, GrandHotelNanjing 11:20 - 11:40
CEPC Room 4, GrandHotelNanjing 17:00 - 17:20 . . .
The challenges and researches on the high-precision alignment of ultra large accelerator g% ¢
G50MHz/B00 KV 185 550 52 118 B ) 0 324 AR LHE @ .
CEPC Room 4, GrandHotelNanjing 11:40 - 12:00
CEPC Room 4, GrandHotelNanjing 17:20 - 17:40
EWE ST R R A ] Shengkan He & 12:00 Advance in Artificial Pinning of MOD-REBCO Superconducting Coated Conductors WenzhiDou &
CEPC Room 4, GrandHotelNanjing 17:40 - 18:00 CEPC Room 4, GrandHotelNanjing 12:00 - 12:20
~ 18:00
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Parts of CIPC talks in CEPC 2023
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Equipment for efficiency industrial production

The Magnets’ automatic fabrication line Is under study with collaboration of one of
CIPC members, Herace company.

Main factors of initial cost, benefits, efficiency were assessed.

The concept design was finished and will be demonstrated in EDR and used during
constructi
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Development of digital tools for follow-up

29 HDEC | ) DEEPC

B New home-developed intelligent big data engineering management

solution was developed by one of CIPC partner Huadong Engineering

Company

B a low-code development platform to create an application

intelligent data governance services
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Short introduction

DLE: Low-code-engine. The ability to develop no-code applications for complex business
scenarios throughout the entire engineering lifecycle.

DKE: DeepC domain knowledge engine. DLE
. ] DeepClEBHARS 2

— using knowledge graph to unify S DeeClowCodefngne

busme_s_s mod_els and data r_node_ls;
— the ability to integrate engineering e HE e PR B

multi-source data; - -
— the knowledge service capabilit DKE

g ] p y DeepCHIIRS |8
based on graph reasoning, generate R X
Al guestion-answer service. —
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', DKE Engine Example

€9 Hpec | [) bEEPC

Using knowledge graph, it can connect business models, data models, and

interaction patterns.

Ask: What maximum heigh of a hydropower Dam?

The exploration of business model
paths like exploring map routes
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dam height 89.5m
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29 HDEC | [) DEEPC

Through this engine, multiple file formats can be browsed.

PDF / office I

CAE « BIM

Video or pictures
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B Application example: Engineer Parameters management
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Graphical display of key engineering parameters
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Il

Building Information Modeling (BIM) Display
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* The critical path can be clearly visible

© FIEIHEEE

ZREMERIRERER

Sl el bbb R B (8) HETERRER

ZHERATMRAGSRRE BRI ORI

SRR RRREA S
RE

AR
BAEAMNE

® HDEC | [) DEEPC

The progress flow management: automatedly created from multiple WBS processes.

ZiESE ERISE

s
o]

i =IEENE S HIMETHES ISR £ ST
AT

B

: SmEr B IEEERAENS
LA BRI E LR

FHTMEHRE, #iF5K
HAAREAREIR TR

hRTEHIFHTERL

Jan 22~25th, 2024 HEP 2024

EF ST ENE

B {E AL

1P E ik T3 fEFA3RI8 }, Com plete

1HETN E 08 TiBiEaa 1 ‘ - O n g O i n g
(g Will begin

19



3. Procurement strategy study

Procurement plays a crucial role in the establishment and ongoing operation of large
research infrastructure.

. Non-standard | Standard | Integration
Strategies .
components components | preparation
Work with industry and technology transfer Yes
) TRL assessment and improvement Yes
Industrial
preparation Logistics and infrastructure consideration Yes
Efficienc ical t1
y, economica production and Yes Yes
workforce training
Policy Yes Yes Yes
Procurement ISourcing Yes Yes Yes
(Other procurement strategies Yes Yes Yes
Tools to Tollow-up
. . D Y Y Yi
(Digital twin) eepC ©5 ©5 ©s
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I What is a Procurement Strategy

A procurement strategy could be defined as a long-term plan to acquire the
necessary resources and supplies for production.

It depends on several factors, including purchase timeline, budget, the risk
assoclated, cost of ownership, and so on.

Besides, policies including monitor and key indicators are necessary,

— Use KPIs (Key Performance Indicators) to measure the success of operations
related to costs, processing time, amount of stock, etc.

— With these critical indicators, you can know about your perfection, understand the
deviations and take corrective steps to overcome them.
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B e



I Purpose and types of Procurement Strategies

For the purpose, the direct reasons for the implementation of these strategies include:
1. Making sources available for production
2. Minimizing the cost of production
3. Evaluating the performances and effectiveness
4. Maximizing quality of goods produced
5. Automating the process through tools and software
6. Build connections with the stakeholders associated with the process
7. Ensuring products are delivered on time

8. Enabling growth mutually

Jan 22~25th, 2024 HEP 2024 22
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I Methods for cost reduction

For the cost reduction, there are some key points:

Jan 22~25th, 2024

Cost Reduction: involves cost savings in the overall production process that
Includes negotiation of terms, administrative and operational expenses,
automated tools, and intelligent use of data. And, the competitive method is the
main means.

Risk and Supply Chain Management: Risks can be both businesses as well as
environmental risks.

Green Purchasing: It highlights the use of recycled and purchasing products for
a balanced environment.

Global Sourcing
Total Quality Management
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Sourcing methods

However, many accelerator components are often highly specialized, which would
limit the number of available industrial producers. Sourcing with various ways will be
necessary.

One potential solution involves breaking down components into more common
design sub-components to expand the pool of potential vendors. Identifying
subcontractors, categorizing these sub-components, and issuing project-level bids can
also increase the number of vendors and help reduce costs.

Organizing industrial gatherings with global presentations and engaging In
discussions with project engineers is another effective approach.

The transfer of technology and knowledge represents one of the project's most
valuable assets.

Jan 22~25th, 2024 HEP 2024
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I Multiple-dimension view for procurement strategy

centralized
procurement | competitive
: methods | eI cost-effectively
Sourcing } Cost Reduction~ -7 o high quality products
i vality U

Other processes control

_ services timely
Green Purchasing

Global Sourcing — Other methods —~ cost

Total Quality Management Przfér;”g“i”t processing time

amount of stock (logist)
establish a standardized

process policies
procurement
dedicated procurement

team open tendering

self-bidding.
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4. Summary and plan in EDR

The industrial preparation have been well going on, and the procurement strategy is
discussed.

But many works are still needed in EDR, including:

— Continue involvement of the industry with sourcing campaigns.

— Assess and continue improve Technology Readiness Levels.

— Improve the application of the software platform DeepC

— Well-defined industrial production schedule and cost baselines.

— Arobust industrial Product Breakdown Structure (PBS).

— Rigorous procurement strategy is still needed to improved.

Jan 22~25th, 2024 HEP 2024
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Thanks for your attention!
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