Post-Fukushima
Action Plan in Korea

WNU-SI 2011, August 11
Christ Church, Oxford




Contents

e Korean nuclear overview BK Kim

* (Government action plan BS Jeond

* Post-Fukushima action plan MK Jo




Nuclear Silk Road
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Geological Features of Korea
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Korean Nuclear Power Plants Chronology
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Nuclear Regulatory Infrastructure in Korea

Before Fukushima

President

Prime Minister

Nuclear Safety Commission

@ Nuclear Safety and Regulation  (KINS) ® Nuclear Industry

® Nuclear Basic R&D (KAERI) ¢ Radioactive Waste Management
® Nuclear Control (KINAC)

® Radiation R&D & Application

® [nternational Cooperation

® Education and Training




Recent changes

® The National Assembly passed the revised Nuclear
Act, Nuclear Safety Act on June 29, 2011.

® The Nuclear Safety Commission moved out of MEST,
placed directly under the President.

® NSC chairman — minister’s rank

® The nuclear regulatory agencies (KINS and KINAC)
reports directly to the NSC.




After Fukushima

" Nuclear Safety
- Commission

)

N

| President

Prime Minister

l Atomic Energy Commission

* Nuclear R&D (KAERI)
* Education and Training
(Universities)

* Nuclear Operator (KEPCO)
* Nuclear Industries

(Doosan, Samsung, ... )




Post-Fukushima Action Plan
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Overview

BACKGROUND

» Fukushima Accident(11, Mar) == increased public concern
- Sudden Shutdown of KORI #1 : 12th Apr
- Aging NPP, Continuing Operation(licenced at Dec, 2007)




Immediate follow-ups (“stress tests”)

Urgent

Safety-Inspection

- 16 Mar ~ 18 Mar (3 days)

- 21 Units in Operation
- 44 Experts in KHNP, KEPCO E&C, KNFC

- Areas

- Impact on ON/OFFsite Power

- Integrity of core cooling system

- Integrity of RV

- Integrity of RadWaste Storage Tk

Safety-Inspection
By Gov.

- 28 Mar ~ 13 Apr (17 days)
- 21 Units in Operation

- MEST*(KINS*)

- Areas : 27 Items in 6 Categories

Safety-Inspection

On Kori #1

- 22 Apr ~ 3 May (12 days)
- MEST(KINS)

* MEST : Ministry of Education & Science Technology

* KINS : Korea Institute of Nuclear Safety




Immediate follow-ups (“stress tests™)

Assumptions

Earthquake event — Big tsunami — LoSsS of electric power
— Severe nuclear accident

Areas of SI

1 Safety of structures and equipment against earthquake

2 Safety of structures and equipment against coastal flooding

3 Integrity of electric power, cooling, and fire protection
systems when inundation occurs

4 Severe accident response
5 Emergency Response and Emergency Medical Systems

-' 6 Long-term, in-Service NPPS '




1. Safety against earthquake

Current Status

- Design Basis Earthquake : 0.2¢g
- Manually Shutdown

Improvements

- Installing automatic seismic trip system
- Shutdown > 0.18g, All NPPs, ~2012

- Improving the seismic capacity of the Safe Shutdown System
- 0.3g, All NPPs, ~2014




2. Safety against coastal flooding
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» Extension of Sea Wall of Kori NPP
- +2.5m(equal to 10m), ~2012

- Waterproof gate/drainage pump
- ~2014, All NPPs
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3. Integrity of power, cooling, fire protection system

Current Status

= Electric Zcae /Al - movable vehicle

- Loss of offsite power

Power i for generator and batteries
System - 1 AAC DG / 2 or 4 units - ~2014, All NPPs

- Cooling | - Redundancy(2 trains) - Prepare supplementary method
System - SFP has multiple sources - fire truck, etc,.

- ~2013, All NPPs

*Fire . Fire hazards analysis /10 years | - Improving the firefighting plan
Protection | Fi e protection plans - Improving fire protection facility
System - ~ 2015, All NPPs




4. Severe Accident Response

Current Status

= TMI follow-up, Policy on Severe Accident (Aug. 2001)
- Hydrogen control facilities

_ Kori #2~#4, Weolsung Weolsung Youngkwang #5-#6,
Kor #1 Youngkwang #1~#4. #1 #2—#4 - Uljin #§~#6
Uljin #1 #2 !
Thermal

Passive Hydrogen . . .
yaros Thermal Recombiner None Ignitor 44EA Recombiner,

Recombiner, 34EA .
Tgnitor 18-20EA
mprovements
/" Containment %
- 4 .

|

Control
Rod

- passive hydrogen removal equipment
- ~2013 | j
- ventilation or depressurizing facilities in RCB » /\ |
- ~2015, All NPPs | 1
- Install conduits for injecting nuclear reactor —\ — [l =
emergency cooling water from external sources v
- ~2015, All NPPs | o2

.




5. Emergency Response & Emergency Medical System

Current Status

= Radiation emergency based on the “APPRE*”
= Emergency response facilities : TSC, OSC, EOF
= Emergency exercises

= ERMS : 4hours without power

|

mprovements

= Amending the radiation emergency plan
- emergency alert at multiple units o
- ~2012, All NPPs @ @
= Securing additional rad-protection equipment ... I
- protecting residents near NPP G AL

. LDngE s
- ~2012, All NPPS ol |
! |
: IRubber
\ boots

* APPRE : The Act on Physical Protection and Radiological Emergency
TSC (Technical Subbort Center). OSC (Oberatina Support Center). EOF(Emeraencv Oberation Facilitv)




6. Long Term, In Service NPP

Current Status

A long-term, in-service inspection plan is established
: confirm the integrity of the piping of major systems(RCS, etc)

|

mprovements

» Drastically reinforcing the safety examinations
- Ex) regular examination

- ~2012, 9 NPPs

= Reinforcing management of components
- Safety related pumps, valves and pipes
- ~2012, 8 NPPs




Summary : Safety upgrades to be implemented

Improvement for natural disasters t and long term DI‘&TIS

@ Making the coastal barrier higher at Kori site

Containment

@ Preparing a vehicle with portable EDG at

each site
/ @ Installing watertight doors at EDG Building
Coastal
Barrier 0 (4] Securing the emergency battery power

safe from flooding

0,

+ (5 Waterproofing pumps

(@ Installing passive H, removal systems
operating without electricity

@ Installing venting and decompression
equipment
Sea T— _—

~$1.1 billion investment over 5 vears




KHNP safety upgrades investment ( - 2015)

No.

1

6

Safety of structures and
equipment against earthquake

Safety of structures and
equipment against coastal

flooding

Integrity of electric power,
cooling, and fire protection
systems when inundation occurs

Severe accident response

Emergency Response and
Emergency Medical Systems

Long-term, in-Service NPP

Categories

Total

NPPs

(Unit : million US Dollars)

NPPs under

operating construction
98 17

308 17

183 17

405 37

22 0.3

18 -

1,034 88

Total

115

325

200

442

22

18
1,123
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