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China has been using mega science
projects to create or accelerate local
economies. This paradigm with respect to
laboratory, industry, and university
collaboration is not only of significant interest
but also-unique. This presentation will explain
the Chinese approach and provide specific
examples of the benefits experienced.
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Eprmnd cting

Host Lab Constr. Period

Cost* (MUSD)

BEPC IHEP 84-88 34.3
BEPCII IHEP 04-09 91.4
HLS-I NSRL 84-89 11.4
HLS-II NSRL 99-04 16.9
HIRFL IMP 84-89 32.9
HIRFL-CSR IMP 00-08 49.1
DRAGON-1 CAEP 98-03 42.9
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(CAEP) (LANL) (CEA) (CAEP)
Current 2.2kA 1.7kA 1.92kA 2.53 kKA
Energy 12MeV | 18~20MeV | 18~20MeV | 18.34 MeV
Spot size ~4mm ~1.3mm ~1.4mm | ~1.1 mm
0.036 C/kg | 0.08C/kg 0.09C/kg | 0.11 C/kg




1.6 BRIF

The project is under construction. More than 40 proton-rich
and 80 neutron-rich radioactive ion beams with beam intensity

higher than 10° pps will be provided.
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1.7 CSNS (S.N.Fu, TUXAOD)

S0keV 3 MeV 80MeV (lave=063 1 A)
NEETIE RFQ e BEEImE S
Ip=20mA = RF LY N DTL
e -t{_d - FR RS
324MHz 324MHz
EREEELE PRt St *Wm%
& %
S -
RAGEKF 5 8 |
1.6 GeV, 25Hz
631 A b
Target & - L
& Y RGS
Detectors .~ % ¢

i

fa L, 7 Pr=100 KW
b .""u.., w
“-7 Fi- 30k
2Ll

$ 0
| &

%)':'Q'HT' H— -HEH"-“‘SF




SOMeV (Tave=63 ' A)
FEE BEmE

B 1A [5] 25 okt 88
1.6 GeV, 25Hz

Target &

Detectors .~

.. {x B

3 . Pp=100 kW
B w P




2. Impact of the accelerator
projects to economy

@ Promote Accelerator Related Technology

@ Promote technology upgrades of enterprises
@ Promote institution's accelerator production
@ Promote the accelerator industry

@ Promote regional economy

@ Satisfy State's strategic demand

@ Promote accelerator application in China

28






2.2 Promote technology upgrades of
enterprises

@ Construction of accelerator projects is joint efforts
of both institution and industry.

@ the institutes carry out design and R&D for key
technologies of the projects, while factories go along
for mass production.

@ Typically, some hundreds of enterprises take part in
a project for manufacturing its devices.

@ The manufactures by a long way upgrade their
technical capability during the project construction.

30



¢ Huaguang Electronic Group Co. Ltd.

@ Grew out of the Weifang Radio Factory, a small company with
about 20 technical staff and 200 workers producing pocket radio
sets when it took on manufacture of the BEPC electronics system.

@ The factory produced more that 200 sets of high quality electronics
devices for BEPC. As a result, the first CAMAC and NIM series
products with international standard were then developed in China
by the factory.

@ Undergoing 20-years development, the Huaguang Electronic Group
has become one of the top 100 electronics enterprises in China with
more than 20 branch companies and 7000 employees involving
electronics, computes, computer-to-plate system, SPC exchange
systems, mobile communication and transmission equipment, and
other fields.
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Tianshui Electric Drive Research Institute Co.Lidt.

@ One of R&D and production bases in electric drives and automation
in China.

@ Since 1999, TEDRI has produced high-precision power converters
for HIRFL-CSR, BEPCII, HLS and CSNS.

@ The company closely collaborated with institutions in main circuit
design, technical topology structure, digital control board etc. And
this has promoted the technology and product upgrade of the
company.

@ By applying the technology developed in accelerator power
converters such as digital control, IGBT and others, new type of
transducers were developed by TEDRI as its competitive products
for solar and wind energy industry.
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Institute Accelerator products
Magnets, microwave components, cryostats,
BEPC . . e
IHEP permanent undulators, ICT, irradiation
CSNS .
accelerators, medical accelerators, etc.
HIRFL | Magnets, irradiation accelerators, vacuum freeze
IMP .
CSR dryers, heavy ion treatment, etc.
NSRL HLS Acce:lerating structures, irradiation accelerators,
medical accelerators, etc.
Ferrite, amorphous magnetic materials,
CAEP |DRAGON |irradiation accelerators, high-voltage cables,
high-speed camera, etc.

CIAE BRIF Irradiation accelerators, NDT, cyclotrons, etc.

7 Magnets, permanent undulators, electronics
SINAP | SSRF |, 28net™P Ny y 4
irradiation accelerators, etc.
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2.4 Promote the accelerator industry

@ After years of efforts, tens of accelerator related enterprises were set up,
involving scientific instruments, irradiation, ion implantation, non-
destructive test, nuclear image as well as manufactures of magnets, power
supplies, microwave components, vacuum devices, electronics and
cryogenic apparatus and so on, forming an integrated accelerator industrial
system in China.

@ Shanghai Kelin Technology Development Co., Ltd. is one of these
enterprises. Founded in 1989, the company has taken on the production of
magnets, wigglers, undulators, bunchers, vacuum components, and RFQ
cavities for BEPC, HLS, BEPCII, HIRFL-CSR, CSNS and BRIF.

@ The company also produced magnets and vacuum devices for PEP-II,
KEK-B and J-PARC. The Kelin has now dedicated in production of RFQ
accelerators. and proton therapy devices.




2.5 Promote regional economy

@ Construction of the projects promotes the regional economy in scientific
research, technology development, talent support, infrastructure
upgrade, and also employment.

@ The R&D platforms jointly established by institutions and industry play
an essential role in the long term development of the regions. IHEP is the
core institute of the CCRTMR and ECRITE.

@ IMP and SINAP have been developing the ion therapy facilities, which
will greatly affect on the medical and health undertakings as well as
regional economy.

@ Based on the CSNS project, CAS and Guangdong Province have
implemented a comprehensive strategic partnership. A non-power
nuclear technology park is planed in Dalang where CSNS is constructed,
including industrial irradiation, ICT and RFQ accelerators.
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2.6 Satisfy State’s strategic demand
e.g. ADS Roadmap in China

Ph 111
CW 162.5MHz/ 325MHz / 650MHz as¢e
Phase 11 DEMO. Facility
Phase I Experiment Facility
R&D Facility
RFQ+HWR
''''''''' .
W : :
A A
RFQ+Spoke = | :
il -
i 10 MeV : 5~10 MW, 100 MW, i >1 GW, i
: : o A
: : : : /N
2013 2017 201X ~2022 ~2032
~5 MeV 25~50 MeV 50/150 MeV 0.6~1 GeV 1.2~1.5 GeV
Verification of Integration Integra] test Phase I1 target Phase I11 target

two ways ST




2.7 Promote accelerator application in China

@ The construction of the accelerator projects | N;. BIVIE

and the significant progress of accelerator
industry have greatly promoted the
application of accelerators in the fields of
research, industry, agriculture, nuclear
transmutation, energy sources,
environment, medicine and so on.

@ The accelerator products with “designed
and made in China” can be seen
everywhere in these application fields.
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3. Collaboration between academia
and industry

@ Institutions directly produce accelerator
products

@ Institutions establish high-tech companies

@ Institutions and enterprises set up join R&D
platforms to promote industrialization

@ Institutions or its relying companies and
enterprises establish joint companies

@ Institutions transfer technology to enterprises
for industrial production

39



Collaboration between academia and
industry in an accelerator project

Project

Design, R&D
Installation
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Support
R&D Center

truction

Academia | jointiabs
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Industry

Talents anies. et Engineering
Research ’ Production
Technology Market
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3.1 Institutions directly produce accelerator products

@ As described in the previous section, the institutions
may apply the technology developed in the project
construction to exploit accelerator products in their
machine shop or in collaboration with industry.

@ In this way, the institutions need to set up a technical
development sector to conduct the R&D activities,
production and market.

@ Very often, this is a step towards establishment of
independent companies in order to extend the
business.
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3.2 Institutions establish high-tech companies

@ IMP developed its first vacuum freeze dryer in 1994 based on the
technology accumulation from HIRFL. A few production lines with
such dryers were produced in the following years.

@ To meet the growing demands from high quality green foodstuff
markets, Lanzhou Kejin Vacuum Freeze Dry Technology Co. Ltd was
established in 1999. Its key technological members are those who have
worked long in HIRFL and are well experienced in technology.

@ After years' efforts, the company has become a leading enterprise in
China engaged in food freeze drying and design, manufacture,
installation and test of the facilities.

@ USTC Aike Science and Technology Co. Ldt. mentioned above is
another example.




3.3 Institutions and enterprises set up join R&D
platforms to promote industrialization

@ The Wuxi EL PONT Radiation Technology Co., Ltd. is used to work
at high-voltage accelerator production and their application in
irradiation.

@ Taking advantage of electron linac technology of BEPC, IHEP and EL
PONT established the Electron Irradiation Accelerator Engineering
Research Center of Jiangsu Province in 2007.

@ Since then, EL. PONT and IHEP have worked closely together in the
research and development of industrial irradiation accelerators.

@ With the joint efforts, the 10MeV/20kW S-band irradiation linac were
successfully accomplished and put on market. The 10 MeV/30kW linac
system is'in progress.




3.4 Institutions or its relying companies and
enterprises establish joint companies

@ The Shangdong Huate Magtenism Co., Ltd. is a top-ranking enterprise in the
fields of magnetic separators, de-ironing separators, coal mining equipments,
metal detecting devices, and others. IHEP has developed superconducting
technology in the BEPCII construction.

@ To upgrade the products of the company, Huate and IHEP signed an agreement
on collaboration in development and production of superconducting de-ironing
separators in 2006.

@ For two years, engineers of both side worked together and the first SC de-
ironing separator was produced in 2008 with its magnetic field of 4320 Gs.

@ The superconducting separators have now become Huate’s competitive products.
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3.5 Institutions transfer technology to
enterprises for industrial production

@ Founded in 2001, Vanform Electron Linac Technology Co.,
Ltd. is a high-tech enterprise in the field of irradiation
electron linac production and application.

@ The company imported the 10MeV/15kW electron linac
technology from IHEP.

@ With a close collaboration with IHEP, NSRL and other
institutions, Vanform has carry out the R&D for 10MeV/(1-
60) KW series electron linacs and their commercial
production.
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4. Concluding remarks

@ Along with the rapid development of national economy
in China, a number of accelerator based mega-science
projects were constructed in China;

@ Construction of accelerator projects promote the
science and technology progress and bring about a
positive impact on economy.

@ Basic approach:

» based on the technology developed with large accelerator
projects;
> institutions perform further research according to demands of

market, and establish some R&D platforms with industry to
carry out the engineering development;

» industrial enterprises carry through the large-scale production
and go on the technology innovation as a main body in
collaboration with institutions. 46



We have come from a
long way.

There still a long way
to go!



Thank you for
Attention
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