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1. Nuclear power
- As a technology for GHG abatement-—

2. Load Factor
- What is Load Factor of NPP? —

3. Comparison
- Differences in each country —

4. Discussion
- What should Japan do? —
5. Conclusion
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1. Marginal GHG abatement cost curve

Global GHG abatement cost curve beyond business-as-usual — 2030
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O Nuclear power is a relative low GHG abatement cost technology in supply side

technologies.

O Nuclear power has large GHG reduction potential.
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[ 2-1 Load Factor of NPP
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2002~2003 :

TEPCO stopped their nuclear
power plants to investigate their
illegal cheat on inspection report.
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2005 :
A earthquake hit Onagawa nuclear
power plants
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2005

Source: IAEA, Power Reactor Information System (PRIS), the International Atomic Energy Agency, 2009

2007~2009 :
A huge earthquake hit Kashiwazaki
Kariwa nuclear power plants

O USA and Korea have been increasing load factor of NPP in each country, because
they made many efforts to make the best use of NPP.

O The load factor of NPP in Japan used to be on a up trend, but it dropped in 2003.
After that, some earthquakes hit NPP in 2005 and 2007.
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[ 2-2 Analysis of “Causes of low operating performance” ] JAPAN
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O We analyzed the following factors. “Operational cycle period”, ”"Planned
outage”,“Unplanned outage™
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JAPAN

[ 3-1 USA “Outage hours by causes” ] IEE:

<~ The average outage time, both the

——————————————— M External
3009 Gt planned and unplanned, have been
M Refuelling without a maintenance H
Plant equgipmtent ;roblem:failure d ecreasin g -
2500 Others
— M Inspection, maintenance or repair without refuelling
0 [ Inspection, maintenance or repair combined with refuelling ¢ The frequency of events have been
nplanned .
2000 T also decreasing.
N—
(
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oo | f S e ~
samned] < Preventive maintenance
coo | during Operation (PMO)
< Longer cycle period have
contributed to this higher

1990 1995 2000 2005 2006 2007 2008 performance-

O Periodic inspection, the longer operational cycle period and the planned
outage time has been decreasing.

O Decreasing frequency of unplanned shutdown and the outage time in
case of unplanned events
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[ 3-2 South Korea “Outage hours by causes”

JAPAN
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O Many lessons learned since the introduction of nuclear power,

O Various methods to shorten the outage period for maintenance, and
efforts to enhance the reliability
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[ 3-3 Comparison with Japan and USA JAPAN
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< The planned outage time has extended
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longer.

< Total outage time is three times as long
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longer due to earthquake in 2007.
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O We must clarify the causes of long outage and actions to shorten outage
time into three parts.

O "Periodic inspection time”, “Unplanned outage time” and “Operational
cycle period”
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[ 3-4 Results of comparison -causes and actions-

oPeriodic inspection time
— Causes : Long inspection and many check points.
— Action : Rationalization check points and work procedure

oUnplanned outage time
— Causes : Many steps toward restart (=> next slide)
— Action : Simplification of restart process

oOperational cycle period
— Causes : Shorter cycle period than other advanced countries’
— Action : Extension of cycle period

We need

Many countermeasures to shorten outage time and improve load
factor from both technical and political aspects.

NEAEF YLP, 25 August 2010 @ Ulaanbaatar )




) 1E8

[ 3'5 Procedure for Restarting after Planned / Unplanned Shutdown

Regulatory Framework in Japan Actual Cases in Japan
(similar cases in USA and Korea)
<Periodic inspection> <In case of unplanne <Periodic inspection> <In case of unplanned
Perioc Dectlio

Periodic Inspection Investigation Investigation
and report Operational Safe pectio and report
Operational Safety Inspection —
Safety Review

) Local

Extraordinar Lo
Government
*People don’t trust central government

and electric utilities
*People being nervous about safety

and secure
*Grandstand play of governor

Safety Review s

Y
Proposal for Restart
to Local Government

Approval for Normal

Regulatory Agency

—
Operation Aper(())(\:/;I by
Electric Utilities Government
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[ 4. Discussion

Technological

Challenges
: < Cut extra check points in
periodic inspection
< Shorten working time

< Keep safety in extended
continuous operation cycle

i Countermeasures
: < Advanced risk analysis

< Best practice along with standard
template

“’
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.
------------------------------------------------------------------

Institutional

a
",
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*

i { Challenges

< Cut extra check points in periodic
inspection

<> Rationalize restart procedure

< Keep transparency of decision
making process

. Countermeasures

<> Advanced risk analysis
< Unification of regulatory agency

< Closer communication
=, % Analysis of fuel property inlong ; °

oooo
LN .
., .
--------------------------------------------------------------------

Considering the safety of NPP,

we must review each process and regulation from the point view of
the international standard and rationalization.
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[ 5. Conclusions ] JAPAN

O Comparison with the other countries — US and South Korea
etc
— Load factor in many countries have improved.
— We need any countermeasures in Japan.

O Steady and concrete actions would be required
— We must learn from good examples of other countries and consider :

— “Shortening the outage time based on the rational analysis”, “Extension of
operational cycle period”

O Public acceptance

— Consider the difference of public attitude toward the safety and security of
nuclear energy.

— The load factor will not reach the technically achievable level unless
considering public understanding and social aspect of nuclear energy.
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[ 2-3(2) Analysis of the difference between USA and Japan

O There are 3 different indices in the USA and in Japan: Periodic
Inspection period, Operational Cycle Period, and the outage days
per unplanned shutdown.

Periodic Outage days per Unplanned
Cycle Period (A) | Inspection Period unplanned shutdown per
(B) shutdown (C ) year
us 570 38 4.7 1.2
Japan 390 140 34 0.54

O If Japan could achieve the same levels in these 3 indices, over
90% of the CF would be attained.
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Current 1)same 1)+ 1), 2)+ Current
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(USIeveI) Ievel) 2010 METI
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[ 2-2(2) South Korea “Action”

O Policy for the action to improve load factor
— “Upgrading technology of maintenance and operation”, Refining

instrumentsn, 11Deve|opment of managingprocess” ........................................................................... .
.,.' Analysis of outage time and working hours
Tangible actions using a standard template
O Using “Standard template” that can :
show Working hours in each process B RCS coolant drain W Reactor internals disassembly
o . . . W Refueling B Reactor internals assembly
O Optimization of long term periodic B RCS heating and restart

inspection by decade

O Ambitious target in 2014 st .
“ : andard time at 1

Outage : 0.2 times/plant”
Standard time at 4 days
Braidwood (days) E
0 5 10 15 20
Source: JAIF HP

o
*
......
‘‘‘‘‘‘
---------------------------------------------------------------------------------------------------------------

O S. Korea analyzed some model cases in USA, made comparison to those of
themselves and took some findings and implications to be adapted to their
operation and maintenance work planning.
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