[ ZHRI%EB
SNPTC

214 hEZB A JITEF K
PRER AT TR

The Challenge and Countermeasure of Human
Resources on Nuclear Power for China
In the 215t Century

Dr. Zheng mg
October 2009, Vienna




Z
il H 3 Contents

L ZBREZRANTEHRZRRBAL? ZXEEFH. EXT/K
Where Challenges of HR resulting from? Three aspects

1.1 Impacts of two severe accidents and GCR

1.2 Great plan and demands for nuclear power development(NPD)

1.3 Natural laws for human resources development

2. ZERXRANKEXNRSEEH?

How to confront HR problems for NPD?
3. SNPTC/SNERDI iR

Brief about SNPTC/SNERDI

4. Ziw58%

Conclusion and thinking beyond HR

20094E10 826 A B Ei— :'E*?" TEWZR TR

HGHAI NUCLEAR ENGINEERING RESEARCH & DESIGN INSTITUTE




Bl RI%EB 1.1 ZR=EHEBA W

SNPTC Impacts of two severe accidents

The first Challenge is from:

- The conseguences of two SA and stagnation of development
- And Great culture revolution

The accident of TMI In 1979 and Chernobyl NPP in 1986 had
cast a shadow over the world, especially the Chernobyl
accident caused an environmental disaster.

Impacts of two severe accidents were:

Directly resulting into Questions on nuclear safety and more
safety review requirements imposed, Licensing uncertainties
Increased, nuclear power economy degraded, low public
confidence obtained.
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SNPTC Impacts of two severe accidents

SA Indirectly resulting into:

1. The cancellation of a lot of nuclear power project
contracts lead directly to slow down the world’s
nuclear power development from 1980 to 2004.

2. The stagnation of the development of nuclear power,
Influenced the whole nuclear industry including the
buildup and training of scientists and engineers.

The nuclear power policy in China before 2004 was
adequate or moderate not active as present, i.e. low
speed development.
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SNPTC Impacts of two severe accidents

3. Many nuclear departments, teachers and relevant
courses In the various universities had been changed
or closed. Only four universities in China kept the
nuclear power engineering technology specialty but
with no students in some years.

4. Lot of engineers and scientists left from nuclear
related industries and entered other industries.

Lots of engineers joined, trained and left from SNERDI
from 1998 to 2004 due to the low development of NP.

5. Undergraduates and Graduates from university are
directly switched or attracted to IT and commercial
Industries.
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SNPTC additional impacts from GCR

Challenge also from great culture revolution(GCR):

There was a gap of over 10 years without normal student
graduation. Many nuclear power experts and engineers
graduated from1950 to 1970 were retired. The normal
university education was resumed in 1978.

This gap had also greatly contributed to the temporary
shortage of manpower in nuclear power industry.

These major problems combined were resulting into the
less Manpower supply for nuclear power industry as
well as education, and created the present
challenges or critical situation in various nuclear

power fields. AS HR required for all the nuclear
fields to maintain the sustainable system opefation.
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SNPTC Great Plan and Demand of NP

0 B2 HERR B TR EIRRITAAE

The second challenge is from high demand of NP development:

With the efforts of nuclear industry and safety administration as
well as technical innovation to demonstrate the nuclear power
IS:

ZE’%\ gé??’\f\ _r%]_x‘f(\ /ﬁ /F:I\ ﬂ*‘]‘ﬁm

The safe, economical, clean and sustainable energy supply.

ZRENSETH. PEAHIEEER

The importance of nuclear power for energy-saving and
emission reduction of CO2.

RFEXRNAREE---ZHEZBRRS R BHRRARN LR
ERZeE5REER

And more benefits from the development of advanced NPP and

fuel cycle technology as well as the enhancementg;of-securit

And saiggugrds. S TRHAR T
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SNPTC Great Plan and Demand of NP

0 FHER70FERED, 1983FHEEKERARESE
Chinese NPP was started in 70s, PWR determined in 1983.

a I%G &%Iﬁ&ﬁ% EZHB --BEFRNRLZBT 1991F3
The 15t commercial operation NPP indigenously developed by
SNERDI--- Qinshan NPP was connected to grid in 1991

1

a Bail Current situation

BRASTHHENE, A0FFR
11 units in operation, generate approximate 9.10 GW

FE2AGZBYNEHE, N25405 TR

24 units under construction, generate approximate 25.40 GW
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SNPTC Great Plan and Demand of NP

0 20074E108 «4%E Hh{CHR A R HIRI(2005-2020))

Chinese nuclear energy medium and long term
development plan for 2005-2020 was issued in October, 2007.

o RERM: F2020F, EA4000F TR, A=ERN
RIBEBANER; 2020FREEIB0LTER

Capacity Target: to complete 40 GW iIn operation
representing 4% of the total national power grid

capacity; 18 GW under construction by the end of
2020.
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SNPTC Great Plan and Demand of NP

A RETE::

2020%F, ERX~-7000FFE, ABRABRIS%ELL; &
230005 F 5, F2030E%.

Great Possibility:

[TTITH

To complete ~70 GW in operation representing 5% of the
total national grid power capacity, and 30 GW under
construction by 2020. Positive estimation in 2030
could be up to 200 units and with big unit size.

Newly possible target set for clean energy 15% from news
of G20 meeting.
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SNPTC Great Plan and Demand of NP

0 ZHBENZEERR:
Capability Target of development by 2020:

o ERLLREENBFZBREARIILER

Establishment of a more complete nuclear power industrial
system for self-research and development, design,
manufacture, construction and operation including the

guides and standards for the development of Nuclear
Power.

o EESHEFRAHKFEINZBERMZEEEFEERER
Building of the construction and operation management

system for NPP based on the internationally advanced
modes.
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SNPTC Great Plan and Demand of NP

DZBRARRBEANERARRESNY. RIPHE. NNSKE
TUNEERHLZ— MkF%mk%L&uﬁ

Development of Nuclear Power iIs national key policy and
measures to restructure the energy supply, to confront the
problem resulting into environmental and climate changes.
Present actions:

o Big—HtTREGHEEKEZEBYIA
A batch of improved G-11 PWR is being built currently.
o MRX=REZEBREHEAKITMBEER

To promote the G-lll self-reliance supportive project for
Sanmen and Haiyang, including the follow-up projects.
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SNPTC Great Plan and Demand of NP

Q 20095 FTRVZEBIB A L

5 NPP projects are supposed to perform FCD in 2009:

San Men (AP1000), Hai Yang (AP1000), Tai Shan (EPR),
Chang Jiang (CNP600) and Rong Cheng (HTGR).

0 AP1000# | SAHitE v B IRFF R NBEE D

Construction of standardized AP1000 proposed in inland of
China.

0 BREAFIRETI ARBE S HEKER BRSULHEZRBIR"

National key research project ‘Large Passive Nuclear Power
Plant and High Temperature Gas Cooled Reactor’.

o JNRRIER AR & FRSEHRIR

To speed up the research of the technology for Sodium-cooled Fast Reactor
and promote the construction of demonstrating NPP.
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SNPTC Great Plan and Demand of NP
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SNPTC Great Plan and Demand of NP

[IThermal Power

B Hydropower

B Nuclear Power
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Proportion of Installed Capacity

15% 2%

[0 Thermal Power
B Hydropower

B Nuclear Power

83%
Proportion of Generation Capacity
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Great Plan and Demand of NP

Chinese Nucleae Power Plan (As of August 2009)
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SNPTC Great Plan and Demand of NP

Challenge is enormous as so large amount of HR
IS required in such short time for all nuclear
Industries to meet the highly demands of quick
nuclear power development .

and Only can professional and technical
personnel promote the sustainable development
of nuclear power.

It’ s also a great motivation and chance for
youngsters . We have human resources but how
to educate and train them? Still a challenge!
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SNPTC Natural laws for HR development

The third challenge is from the natural law for HR
development:

It Depends mostly on the domestic overall scientific,
educational, technical level and industrial systems capabilities
Including various Infrastructures and qualified Teachers. AS:

- Time period required for engineers to cover education,
training, practice. Rome is not built in one day.

Example: A control room operator needs 8-10 years with strict
training of 3000 hours of practical training, 8 hours of test.
Qualification and Certificate to be awarded by National
Nuclear Security Agency.

- Time period required for infrastructure establis
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SNPTC Natural laws for HR development

FERPZEWHAEAR (1999-2009)

Undergraduate Enrollment in China
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SNPTC Natural laws for HR development

AP BNl A #1(1996-2009)
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SNPTC Natural laws for HR development

2020 i Z TV A A T RIS W AT AEEe8iH)

Nuclear Talent Demand Survey before 2020
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EEQ A 2. ZBERANRBENEKSEHE?
SNPTC How to confront HR for NPD?

AREPEZBEZR, SANLINTENERZBANRERER

Therefore, several countermeasures and ways should be
adapted to enhance the nuclear power HR development to
meet the demands of nuclear power development in China.

SEREVEKE), XTFEMNZE, MAELVERFNE.

1.Coordination with the universities to set up and change the
subject, and set force the training of graduates with more
nuclear knowledge before their leaving university.

2.More universities to have nuclear research, development
and engineering departments
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ZHRAEZRANTRBENRSSER?

SNPTC How to confront HR for Chinese NPD?

BEFENEE, BrEEREREEREZRNEEAT

To change the subject to foster the development of nuclear power and to meet the

requirements for all kinds of talents.
s
Nuclear Science and Technology
1950 1986 1998

Reactor Engineering
Isotope Separation
Nuclear Material
Nuclear Physics

Nuclear Chemical

Uranium Mine Geology
Isotope Separation

Nuclear Material

Nuclear Reactor Engineering
Nuclear-Powered Installation
Accelerator

Nuclear Electronic

Nuclear Energy Science and
Engineering

Nuclear Fuel Cycle and Materials

Nuclear Technology and
Applications

Radiation and Environmental

Nuclear Geology Nuclear Technology and Protection
1 Application
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SNPTC How to confront HR for Chinese NPD?

FRBRAHT, REANTRBREBALNLZEER RGN,
3. Demand analysis of HR which fit for China’s nuclear power

development plan should be made, and to form the human
resources strategic development plan and supporting
development initiatives.

encourage suitable
: candidates to take up
resume or increase all nuclear power training
nuclear power related recruitmore
courses engineers and
scientists
. strategy and
train more the future Etc.
qualified tutors market need =,
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SNPTC How to confront HR for Chinese NPD?

7

BUZBEBEME, NEEZETVESFEAFSNZEFTAS.
4. Establish educational website to facilitate nuclear power
professional Continuous re-education and distant self learning.

 Establish  global or regional Nuclear
| Technology internet website providing distant
learning with various nuclear power
educational information and act as an
intercommunication centre for nuclear power

researchers, lecturers and students. Establish
| corporate nuclear power University to provide
| new education system to train more middle
|and senior management staff and fulfill the
|life long learning need. Corporate NE
Juniversity will offset the short fall in the
lconventional  university. Corporate U
 emphasize more on practically and pertinent
need. Provide systematic training and
 solution for each different position designated.




El ZRI%EB 2. FEZEBEZRANTENEKSSFK?
SNPTC How to confront HR for Chinese NPD?

)JDH%EIBA'SQH ANEENEBRESAHER. IRERHANRES
Hl: /Ekﬁ)&méﬂ EEBA ;rﬁl: /EE Attﬁx%ﬂ’]ﬁ:?\: /Qﬁ
’jJ‘/A/ﬁE.*?EE;kEE,]TﬁTg°

5. Under the existing conditions of Human resources
the team and organizational capability buildings are
particularly important Such as:

 Fully using of the limited human resources to form
an effective organization and team in all nuclear
power fields including education, R&D, engineering,
project management and etc.

e Effective evaluation and supervision system of
performance
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El ZRI%EB 2. FEZEBEZRANTENEKSSFK?
SNPTC How to confront HR for Chinese NPD?

6. Strengthen the exchange, interaction and feedback among
the Government, the nuclear industry and university to
Improve human resource development of effectiveness.

Firstly, the role of Chinese government had been
changed from “control all” to “limited control”

University
) | Secondly, systematic approach or coordination is
required for all partners in the fields. Proper
Nuclear guides for students are important to attract them.
industry
| Government
\ Lastly, nucl:iar r;i”’t:er industry should ﬁnanciﬁally
| support unive to have more education
/) | facilities including teachers, meanwhile, the most
mpu'tantu t thing is to establish the feedback
res
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SNPTC How to confront HR for Chinese NPD?

SIAEMMNZNAAIR. 5lEE. BR. Jill. BE. FM
« RMER, WRE[FRAAMAZBITIL.

7. The professional human resources management should be
Introduced into nuclear industry, including the introduction
of more scientific HR planning, introduction, training,
configuration, remuneration, incentive system, to attract
various talents to join the nuclear power industry.

nsEE FREfE.

8. Promotion of HR Iinternational cooperation by using
International expert database which needs urgently to be
established. Actively introduction of international nuclear
talents is important to enrich China's nuclear power
development in manpower demand.
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SNPTC Brief about SNPTC/SNERDI

SNPTC was found in May 2007:

1. SNPTC authorized by State Council, is the signee
and transferee of G-111 nuclear power technology

2.SNPTC are the major carrier and R&D platform
of the introduction, localization, self engineering,
construction and development.

3.SNPTC Is the main organization and body to
develop the large advanced pressurized water
reactor CAP1400 or CAP1700.

I =T
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SNPTC Brief about SNPTC/SNERDI

SNERDI was found on 8t of Feb, 1970. The work
scopes cover the design of followings:

---CNP300 self developed by SNERDI

---CPR1000 based on M310

---AP1000 self reliance supportive and follow up
projects

---CAP1400
---CAP1700
And technical support and service for operating NPP
As well as pre-projects of sites SER and EAR and etc.
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SNPTC Brief about SNPTC/SNERDI

Same situation Is faced by Shanghai Nuclear Engineering
Research and Design Institute (SNERDI).

We have lots of projects with the limited human resources
and with the conditions of:

vEVFARARBENFR, RZIELR

Younger staff, and the lack of engineering experience.
AEAZRNERMNIEIMERIA

Retirement of the experienced experts and engineers.
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SNPTC Brief about SNPTC/SNERDI
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SNPTC Brief about SNPTC/SNERDI
HxX % H LR AABEES
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SNERDI Staff Yearly Recruitment Trend
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ElZR%EB 3. SNPTC/SNERDI fgi&
SNPTC Brief about SNPTC/SNERDI

The certain countermeasures have been established by
SNPTC and SNERDI to enhance the development of HR
except those measures mentioned in chapter 2:

1. HR development plan 2008-2020 has been compiled based
on institute development strategy.

2. Increase the introduction of senior professionals
from domestic and overseas.

3. Proper planning for new recruitment of undergraduates
and graduates. The means are used to attract the better
students by running twin program with school on NE courses,
providing scholarship, practical training after high school
and enhancing communication for better understanding.

Eplhﬂnﬁﬁh
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SNPTC Brief about SNPTC/SNERDI

4. Education, training system

« master and apprentice system: provide guide in the
work and clearly define the responsibility of deliverable.

e Seniors and juniors team system: Job training and
Job learning

o follow up education for experienced engineers
« post Ph. D students education and R&D
« Net work education system after or between works

. enrollment of the students from grade 3 and last year
to learn nuclear engineering courses.

o training in construction site and operatlon
technical service.
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SNPTC Conclusion and thinking beyond HR

1. Last 70’s oil crisis resulting into first quick
nuclear power development and then slowed
down by two SAs. Ups and Downs are normal for
all industries including nuclear industry.

2. The once more oil high prices and environment
protection requirements push forward the big
tides of nuclear power development. It’s the best
nuclear power time for all of us and

3. How to seize such a good opportunity and to
prevent another downs? It is the responsibility of
us.
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SNPTC  Conclusion and thinking beyond HR

4. The development of diversification, balance and
sustainability is indispensable to prevent the

great downwards tendency of
industry thus to avoid great d
suddenly or lay them off unwilling

nuclear power
emand of HR

Y.

5. The safety and economy of nuc

ear power is a

topic forever. The safer, more economical, and
advanced nuclear power is needed to be

developed.

6. International cooperation including technical,
philosophical and engineer exchange is strongly

proposed.
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SNPTC

Confront the challenge of HR together!!

-
—
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