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Meeting overview

The 15th international nuclear graphite specialists meeting (INGSM15) is the first
INGSM meeting held in China. China was recognized as a perfect venue for
INGSM15 because both the high temperature gas cooled reactor construction in
China (HTR-10 and HTR-PM) and beautiful historic town of Hangzhou, Currently
HTR-PM is under construction in Shidao Bay of Shandong Province, China. There
will be a large demand of nuclear graphite if more HTR projects are planned and

carried out.
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Fig. 1 Research participants of INGSM

The INGSM15 was held in The Jade Emperor Hotel, Hangzhou during September
15-18, 2014. It had around 120 participants from 9 countries, and covered a wide
range of topic about nuclear graphite, such as the irradiation effect, graphite property
and characterization. It should be pointed out that only about half of the participants

are graphite researchers(see figure 1). The others are either graphite officers,
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end-users, or manufacturing technician from China. It more or less push the progress

for Chinese government to support domestic industries to develop nuclear graphite.

The meeting was organized by Sinosteel Advanced Material Corporation and

Tsinghua University, co-chaired by Prof. Suyuan YU and Dr. Dai HUANG.

Preparation

The preparation of INGSM15 began in March 2014. The organizing committee is
composed of 10 members from Sinosteel AMC and Tsinghua University. At the end
of March 2014, a meeting was hold via internet, in order to discuss the organization
of the meeting, including web site establishment, registration fee, meeting room,

accommodation, transportation and so on.

On April 11, the first announcement (see Figure 2) was spread out via email. The
second and the third announcement were also emailed out in May and July to attract
the abstracts. Dr. Ke Shen was appointed as the academic secretary of INGSM and

his responsibility is abstract collection and editing of the program.

The INGSM15 website (http://www.sinosteelamc.com/ingsm15.) was established

by Sinosteel AMC and opened on 26th May, 2014.

The abstracts are required within 400 words and should be submitted to
shenk@mail.tsinghua.edu.cn for review. The deadline for abstract submission was
extended from July 31, 2014 to Aug. 31, 2014 due to both insufficient abstracts and
requirements of some authors. Even though, the abstract number(49) is still quite low

for INGSM15.
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Key Laboratory for Thermal Science and Sinosteel Advanced Materials (Zhejiang) Co., Ltd.
Power Engineering of Ministry of Educations

First announcement

15™ international nuclear graphite specialists meeting (INGSM-15)
September 15-18 ,2014
The Jade Emperor Hotel, Hangzhou, China
The organizers and sponsors of INGSM-15 invite you to attend and present at the Fifteenth
International Nuclear Graphite Specialists Meeting in Hangzhou, Zhejiang province, September

15-18,2014.

The meeting will serve as a forum for the presentation of all research relevant to the application
and properties of nuclear graphite.

Please submit your title and 200 words abstract to shenk@mail.tsinghua.edu.cn

The conference website will be open at the end of April and you can also submit your abstract on

the coming website.

Fig. 2 The First Announcement of INGSM15
Registration Fee
The early full registrant fee is $380 and the accompanying person is $125. After
August 15th the registration fees increase to $480 and the accompanying person fee
increases to $150. Full registration includes the welcome reception, meeting meals
and dinner, coffee breaks, and abstract book. The accompanying person fee includes

the welcome reception and the meeting dinner.
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Opening ceremony

On September 16th to 18" , the 15th international meeting on nuclear graphite
experts (INGSM - 15) was successfully hold in The Jade Emperor Hotel at Hangzhou.
The opening ceremony was hold in the morning on 16" September. Dr. Reitsma
Frederik on behalf of the international atomic energy agency (IAEA), Dr. Yong Gan,
vice President of the Chinese academy of engineering academician, Mr. Siwei Xu,
general manager of Sinosteel, Mr. Zhongwei He, deputy director of the national
development and reform commission of Zhejiang province attended the opening
ceremony and delivered a speech. Dr. Zuoyi Zhang, the director of Institute of
Nuclear and New Energy Technology of Tsinghua University, gave a presentation

about the status of HTR-PM construction.

Fig. 3 The opening ceremony of INGSM15
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Fig. 4 The opening ceremony of INGSM15

The Technical Program

Technical Program
Monday, September 15™, 2014

9:00 - 21:00

Registration  Location: the Jade Emperor Hotel Lobby

18:00 - 20:00

Welcome Reception Location: JinShangGuiFu Restaurant on the First Floor

Tuesday, September 16™, 2014

Opening Ceremony

Location: the JiuZhou Hall on the Third Floor

8:30-9:30 | -y sirman: Dai Huang and Suyuan Yu
9:40 —12-15 Session 1: Invited Speeches: Graphite Frontier Research
| | Chairman: Suyuan Yu and Tony Wickham

9:45-10:15 I-1 | Tim Burhell | Irradiation Effects in Graphite — From the Nano to the Milli metric Scale
10:15-10:45 I-2 | Feiyu Kang | Status of Isotropic Graphite Manufacture and Carbon Industry in China
10:45-11:15 I-3 | James Reed Using Reactor Inspection Data to Perform Safe Operation

1115 -11-45 -4 Houzheng | Nuclear Graphite Developn?ent_and Neutron Irradiation Testing Program

Wu in Sinosteel AMC
1145 — 1215 15 S. Loyalka Recent Graphite Resc_earch at 'Fhe N_uclear S_C|enc<_a and Engineering
Institute-University of Missouri

12:15-13:10 Lunch  Location: the Jade Emperor Hall and Zilai Room on the Second Floor
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Session 2: Keynote speeches: Advance of Graphite Project

18:15-17:30 | oairman: Se-Hwan Chi and James Reed
1315 13:45 K1 Fre_derlk The IAEA Activities on High Tempe_rature Gas Cooled Reactors and
Reitsma Graphite
13:45 1415 | K2 Libin Sun The Progress of StructuraI.De5|gn and R&D of HTR-PM Graphite
Material and Components
Junya L
14:15 - 14:45 K-3 . Present Status of HTTR Project in JAEA
Sumita
JA. . I .
14:45 - 15:15 K-4 . Graphite Irradiation Programmes at NRG in Petten
Vreeling
15:15-15:25 Coffee Break
15:30-16:00 | K-5 | Will Windes Progress in USA Graphite R&D Program
Mark .
16:00 — 16:30 K-6 Davies EDF Energy Creep Programme: Project ACCENT
Derek .
16:30-17:00 | K-7 The Chinese Molten Salt Reactor
Tsang
Tony .
17:00-17:30 | K-8 . Making the IAEA Knowledge Base Work for You
Wickham
18:00 -19:30 Meeting Banquet Location: the Jade Emperor Hall and Zilai Room on the Second Floor

Wednesday, September 17", 2014

Session 3: Irradiation effect |

Location: the JiuZhou Hall on the Third Floor

8:30-10:10 Chairman: Derek Tsang
8:30-8:50 O-1 | Yutai Katoh Effects of Neutron Irradiation on 1G-110
) ) Eiji Irradiation Program for 1G-110 and 1G-430 Graphite for Evaluation of
8:50 — 9:10 0-2 . . )
Kunimoto High Fluence Behavior
9:10-9:30 0-3 | Mary Snead Irradiation Effects Study for Ibiden ETU-10 Nuclear Grade Graphite
9:30 - 950 0-4 Anne Effect of Neutron Fluence and Irradiation Temperature on the Properties
' ' Campbell of Tokai Carbon Graphite Grades G347A and G458A
9:50 - 10-10 05 Ker_1taro Microstructural Analysis of Nuclear-G_ra_de Graphite Materials after
Takizawa Neutron Irradiation
10:10 - 10:20 Coffee Break
. . Session 4: Irradiation effect 11
10:25-12:10 Chairman: Arjan Vreeling
) ) Thomas . . . . .
10:25-10:45 | 0O-6 Thermal Evolution of Collision Cascade Damage in Irradiated Graphite
Trevethan
10:45-11:05 | O-7 Agz?:s;a A Micro-mechanistic Graphite Plasticity Model for Graphite
11:05-11-25 | O-8 Maurits The INNOGRAPH-1C Low Dose Irradiation Experiment; Extending the
' ' Heijna HTR Graphite Materials Properties Curves at 750C
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Michael

Preliminary Results of the AGC-3 Irradiation in the Advanced Test

11:25-11:45 | 09 Davenport Reactor and Design of AGC-4
) i Helen Electron Beam Damage in Nuclear Graphite Studied Using Transmission
11:45-12:05 | O-10 .
Freeman Electron Microscopy and Electron Energy Loss Spectroscopy
12:10-12:55 Lunch Location: the Jade Emperor Hall and Zilai Room on the Second Floor
13:00 — 15:00 Session 5: Graphite properties |

Chairman: Feiyu Kang

13:00-13:20 | O-11 Se-Hwan Comparison of Fracture Toughness (KIC) and Strain Energy Release
' ' Chi Rate (G) of Selected Nuclear Graphite Grades by Small Specimen
1320 - 13:40 | O-12 Hongbo Experimental Study of Graphite Dust Generated from Fuel Pebble
Zhou Elements of HTRs
1340 - 14:00 | 0-13 Ke Shen Abrasion Behavior of Graphite I|3_|e_|t_>gle in the Lift Pipe of Pebble Bed
14:00 - 14:20 | O-14 A‘It'gi?ss;a New Graphite Measurement Technique Development
Jinliang Preparation of PyrolyticCarbon Coating on Graphite for Inhibiting
14:20 — 14:40 | O-15 S Liquid Fluoride Salt and Xe135 Penetration for Molten Salt Breeder
ong
Reactor
Paul Study of the Effect of Spatial Variation of Material Properties in Nuclear
14:40 - 15:00 | O-16 Graphite on Predicted Stress States Using the Random Finite Element
Mummery
Method Approach
15:00 - 15:10 Coffee Break
. . Session 6: Graphite properties Il
15:15-17:20 Chairman: Tim Burhell
15:15 - 15:35 | O-17 Jun)_/a Evaluat_lon on Therm_al Conductivity of Fine-Grain Isotropic Graphite on
Sumita the Basis of Its Porosity
15:35-15:55 | O-18 | Wei Peng Analysis on the Amount of Graphite Dust Deposited in Steam Generator
of HTGR
1555 _ 16:15 | O-19 Mark Evaluating the Unirradiated Mechanical and Physical Properties of
' ' Carroll Candidate Nuclear Graphites in the USA VHTR Program
. ) Kunihoro - . . . .
16:15-16:35 | 0-20 Fujitsuka Characterization of Unirradiated Graphite for Irradiation Test by IMTR
16:35-16:55 | O-21 | Can Zhang | A Test Method of Splitting Tensile Strength for Graphite Specimens
. i i Tianqi The Measurement of Adhesion Force between Carbon Particles and the
16:55-17:15 | 0-22 Zhang Substrate by AFM
17:20-18:20 Dinner Location: the Jade Emperor Hall and Zilai Room on the Second Floor
18:40 Assembling in the first floor to take the shuttle
’ for watching Impression West Lake Performance
19:00 - 21:00 Watch Impression West Lake Performance
21:20 Back to the Hotel
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Thursday, September18™, 2014

Session 7: Graphite Characterization Location: the JiuZhou Hall on the Third Floor

8:30-10:10 Chairman: Will Windes
8:30 — 8:50 0-23 Joshua Quantitative Evaluation of Graphite Pore Microstructure Using iX-ray
Kane CT
The Application of Laser Granulometer on Carbon Powder
8:50-9:10 0-24 | Qian Zheng Characterization for Quality Control and Optimization of Nuclear
Graphite Products
9:10 - 9:30 0-25 Martin A Standard Guide for Optical Microscopy of Graphite and its
' ' Metcalfe Application to AGR Graphite
9:30 - 9:50 0-26 | Zhou Zhou | Fractal Structure of Nuclear Graphite from nm to mm: A Neutron’s View
9:50-10:10 | 0O-27 Ci;'alj);:gao Study of Graphite Dowel-Socket Structure for TMSR
10:10-10:20 Coffee Break
i . Session 8: Graphite Analysis and Application |
10:25-11:50 Chairman: Mark Davies
10:25 - 10:45 0-28 | Shijiang Xu | Some Issues in R&D of Nuclear Graphite
) ) Guobin o . .
10:45-11:05 0-29 Zhan Modularization of Machining Graphite Reactor Internals for HTR-PM
11:05-11:25 0-30 | Tim Burhell | The Creep Behavior of Candidate VHTR Graphites
11:25 -11:45 0-31 GNa;Idelgo Annealing Studies of Irradiated HOPG Using X-ray Measurements
11:50 — 12:55 Lunch Location: the Jade Emperor Hall and Zilai Room on the Second Floor
i . Session 9: Graphite Analysis and Application 11
13:00 - 15:00 Chairman: Yutai Katoh
13:00-13:40 | 0O-32 Tony Treatment Options for the Disposal of Radioactive Graphite Waste
Wickham
13:40 - 14:00 | 0-33 Zhoutong The Compatibility of Nuclear Graphite and Molten Salt in Molten Salt
He Reactor
i . Anne Mechanism of Proton Irradiation-Induced Creep of Ultra-Fine Grain
14:00-14:20 | O-34 Campbell Graphite ZXF-5Q
14:20 - 14:40 | O-35 MaCoZ:Jan Graphite Component Assessment for TMSR
14:40 - 15:00 | O-36 | Suyuan Yu Detailed Oxidation Mechanism of Nuclear Graphite
15:00 - 16:00 Closing Ceremony  Location: the JiuZhou Hall on the Third Floor
18:00 - 20:00 Farewell Party Location: the Jade Emperor Hall and Zilai Room on the Second Floor
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The technical program includes:

® 5 Invited Speeches: Graphite Frontier Research

® 8 Keynote Speeches: Advanced of Graphite Project

® 36 Talks: Irradiation Effect; Graphite Properties; Graphite Characterization;

Graphite Analysis and Application.

NL, 3 KOREA, 2 |IAEA, 1

JAPAN, 5

Fig. 5 The paper distribution of INGSM15
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Fig. 6 Speakers Tim Burchell, Feiyu Kang, James Reed, Houzheng Wu, Sudarshan
Loyalka and Session Chair Tony Wickham, INGSM15 Chair Suyuan Yu

Keynote speech
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Fig. 7 Speakers Frederik Reitsma, Jan Adriaan Vreeling, Will Windes, Mark Davies,
Derek Tsang, Tony Wickham Session Chair James Reed, INGSM15 Chair Suyuan Yu
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Fig. 9 Participant Partially Group Photo

[FESLAEBEN]



Participant List

1. Anne A. Campbell
campbellaa@ornl.gov

Oak Ridge National Laboratory
2. Timothy Burchell
burchelltd@ornl.gov
UT/Battelle

3. Mary Snead
sneadma@ornl.gov
UT-Battelle ORNL

4. Steven Heaton
sheaton@starscientific.com.au
Star Scientific Limted

5. Michael Davenport
michael.davenport@inl.gov
Idaho National Laboratory

6. Martin Metcalfe
martin.p.metcalfe@nnl.co.uk
National Nuclear Laboratory
7. William Windes
william.windes@inl.gov

Idaho National Laboratory

8. Rainer Schmitt
rainer.schmitt@sglgroup.com
SGL Carbon GmbH

9. Susan Noe
nassia.tzelepi@nnl.co.uk
ORNL

10. Yong Zhang
zhangyong@shsm.sinosteel.com
Sinosteel Advanced Materials (Zhejiang) Co., Ltd.
11. Nassia Tzelepi
nassia.tzelepi@nnl.co.uk
National Nuclear Laboratory
12. Frederik Reitsma
F.Reitsma@iaea.org
International Atomic Energy Agency
13. Jin Chan
jinchan@sinap.ac.cn

Shanghai Institute of Applied Physics, Chinese Academy of Sciences
14. Kunihiro Fujitsuka
kfujitsu@tokaicarbon.co.jp
TOKAI CARBON CO., LTD.
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mike.w.davies@amec.com
AMEC Nuclear

16. Philippa young
p.j.young@surrey.ac.uk
University of Sussex

17. Kentaro Takizawa
ktakizaw@tokaicarbon.co.jp
TOKAI CARBON CO., LTD

18. Ke Shen
shenk@mail.tsinghua.edu.cn
Tsinghua University

19. Helen Freeman
pmhmf@Ileeds.ac.uk
University of Leeds

20. Reed James
jim.reed@edf-energy.com

EDF Energy

21. Stephen harris
stephen.j.harris@edf-energy.com
EDF Nuclear Generation Ltd
22. JUNYA SUMITA
sumita.junya@jaea.go.jp
Japan Atomic Energy Agency
23. Takenori Muto
t-mutou@technocarbon.co.jp
Nippon Techno-Carbon Co.,Ltd.
24, Matthew Brooking
matthew.brooking@edf-energy.com
Oak Ridge National Laboratory
25. Thomas Trevethan
t.trevethan@surrey.ac.uk
University of Surrey

26. Sehwan Chi
shchi@kaeri.re.kr

Korea Atomic Energy Research Institute (KAERI)
27. Maurits Heijna
heijna@nrg.eu

NRG

28. Maurits Heijna
paul.mummery@manchester.ac.uk
University of Manchester

29. Eiji Kunimoto
e.kunimoto@toyotanso.co.jp
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Toyo Tanso Co., Ltd.

30. Mark Carroll
mark.carroll@inl.gov

Idaho National Laboratory
31. Muhammad Fahad
mufahad786@hotmail.com
The University of Manchester
32. Anthony Wickham
confer@globalnet.co.uk
Nuclear Technology Consultancy / University of Manchester
33. Zhoutong He
hezhoutong@sinap.ac.cn
Shanghai Institute of Applied Physics, Chinese Academy of Sciences
34. Zhou Zhou
z.zhou-1@tudelft.nl

Delft University of Technology
35. Guobin Zhan
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Shanghai Toyo Tanso Co., Ltd.
36. Dalei Yuan
d.l.yuan@sttanso.com
Shanghai Toyo Tanso Co., Ltd.
37. Takashi Konishi
t.konishi@toyotanso.co.jp
Toyo Tanso Co., Ltd.

38. Feiyu Kang
fykang@mail.tsinghua.edu.cn
Tsinghua University

39. Wei Peng
pengwei@mail.tsinghua.edu.cn
Tsinghua University

40. Tianqgi Zhang
zhangtianqi0306@163.com
Tsinghua University

41. Libin Sun
slb@mail.tsinghua.edu.cn

Tsinghua University

42. Nidia Gallego
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Oak Ridge National Laboratory
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Tsinghua University
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48. Lin Tao
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49. Mark davies

markadavies@sky.com

EDM

50. Yong longhai
yonglonghai@hexiefangda.com

Chengdu Carbon Co., Ltd

51. Bennett Linda

l.bennett@surrey.ac.uk

University of Surrey

52. Hideki Kato

hideki_kato@ibiden.com

IBIDEN Co.,Ltd.

53. Dai Huang

huangd@shsm.sinosteel.com

Sinosteel Advanced Materials (Zhejiang) Co., Ltd.
54. Hui Yang

yangh@shsm.sinosteel.com

Sinosteel Advanced Materials (Zhejiang) Co., Ltd.
55. Houzheng Wu

Wuhz@shsm.sinosteel.com

Sinosteel Advanced Materials (Zhejiang) Co., Ltd.
56. Bin Zhang

bin.zhang@mersen.com
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58. Shisheng Hong
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BEIJING SANYE CARBON CO.,LTD.

60. Zhaoyang Jiang

jiangzhaoyang@htczrt.com

Ruitech Carbon Materials Co..Ltd.

61. Cunlin Yang

yangcunlin@htczrt.com

Ruitech Carbon Materials Co..Ltd.

62. Jun Ma

majun@gclsolarenergy.com

GCL-Poly Energy Holdings Limited

63. Xizhou Yang

majun@gclsolarenergy.com

SGL Carbon Group

64. Jun Bo

boj@sinosteel.com

Sinosteel Refractory Co.,LTD

65. Bin Qu

qub@sinosteel.com

Sinosteel Anshan Energy Research Institute Co.,LTD
66. Shulin Liu

liusl@sinosteel.com

Sinosteel Anshan Energy Research Institute Co.,LTD
67. Qinbo Meng
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Sinosteel Anshan Energy Research Institute Co.,LTD
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Liaoning Dahua Glory New Material Special Graphite Co.,Ltd
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Zhuzhou Fullad Technology Co.,Ltd
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72. Sudarshan KLoyalka
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NUCLEAR SCIENCE & ENGINEERING INSTITUTEi%EUNIVERSITY of MISSOURI
73. Haifan Liu
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SGL Carbon Group

74. Wanjun Jiang
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Sinosteel Advanced Materials (Zhejiang) Co., Ltd.
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Sinosteel Advanced Materials (Zhejiang) Co., Ltd.
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Sinosteel Advanced Materials (Zhejiang) Co., Ltd.
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80. Kunping Tang
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Sojitz JECT (Qingdao) Co., Ltd

Closing Remarks

The INGSM15 is an important nuclear graphite meeting in the way to
gracious future graphite, especially to China. It is hoped that the
participants enjoy it and spent good time in Hangzhou and China.
Appreciation should goto all the speekers, paticipants and organizers

from Sinosteel AMC: Dai Huang, Wanjun Jiang, Xiaoyan Chen, Yong

Zhang etc., from Tsinghua: Ke Shen, Tiangi Zhang and Jiageng Su.
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Impression of West Lake
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By Suyuan Yu
IAEA, March 26, 2015
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