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1 Effort for New Regulatory Requirements




1 (1) Overview of a Gist of New Regulatory Requirements in Nuclear Regulation Authority |:|

o Inlight of the lesson from the accident at the Fukushima Daiichi Nuclear Power Station and
overseas regulatory trend, Nuclear Regulation Authority officially announced a draft gist of New
Regulatory Requirements on February 6, 2013 including strengthening of the traditional safety
standards and the measures against severe accident.

o On April 3, Nuclear Regulation Authority announced a gist of New Regulatory Requirements
based on public comments. New Regulatory Requirements will be promulgated and enforced by
July 18, 2013 as the rule of Nuclear Regulation Authority based on The Nuclear Reactor

Regulation Law.

Policy in Preparing New Regulatory Requirements Image of New Regulatory Requirements

» Place emphasis on Defense-in-Depth concept

Assuming

» Eliminate common cause failures ! _
dﬁ;ﬁg' %e:;?sn (Reinforced) Review of Design Basis
accident

» Assess and enhance protective measures against
extreme natural hazards

Prevention of Core
Assuming Damage
beyond Severe
design- Accident (New)
basis Measures Prevention of
accident Containment Vessel
Failure




1 (2) Major Requirements of a Gist of New Regulatory Requirements EI

Basis Major Requirements

Define “Design Basis tsunami” that has the largest impact on the
facilities

Protective facilities against tsunami such as seawall are constructed
(quake-resistance standards is S-class)

Basis Tsunami

ki The facilities having an important safety function should not be

Tsunami constructed on the exposure of active faults

Active faults with activities later than the Late Pleistocene (later than
120,000-130,000 years ago) be considered for seismic design
Activities in the Middle Pleistocene (later than 400,000 years ago) be
further investigated if needed

Active Fault

Natural Phenomenon | Additional of tornado, volcano and forest fire

Fire Reinforcement of fire protection measures

Design Basis Reliability Designing with multiplicity or variety and independence

Strengthening of an external power source
Reinforced (connection to different substations through multiple lines)
Power Source _ : :
Continuous running of an emergency diesel generator
(for seven days)

Protection of system for releasing heat

Cooling Facilities ,
(protection of seawater pumps, etc.)




1 (2) Major Requirements of a Gist of New Regulatory Requirements

|

Basis

Major Requirements

Severe
Accident
Measures

Prevention of
Core Damage

Measures for Shutdown
Failure

Measures for anticipated transient without scram

Cooling and
Depressurization

Measures for losing a cooling function of nuclear reactor

Measures for losing a depressurization function of nuclear
reactor

Ensuring of ultimate heat sink (the place for releasing ultimate
heat)

Water and Power Source

Ensuring of support function (makeup water, power source)

New

Prevention of
Containment
Vessel
Failure

Cooling and
Depressurization

Cooling and depressurization of atmosphere in containment
vessel, reduction of radioactive materials

Heat removal from containment vessel and depressurization
of containment vessel

Cooling of Molten Core

Cooling of molten core at the bottom of containment vessel
and inside reactor pressure vessel

Hydrogen Explosion

Prevention of hydrogen explosion inside containment vessel

Suppression
of
Radioactive
Materials
Dispersion
and
Management
Function of
Plant

Suppression of Dispersion

Suppression of radioactive materials dispersion in case of
containment vessel failure

Spent Fuel Storage Pool

Cooling at spent fuel storage pool

On-site Emergency
Response Center

Preparation of facilities that maintains function as a local
headquarter

Specialized Safety Facility

Preparation of specialized safety facility which is available in
the case of terrorism such as intentional aircraft crash




Major Measures Required in New Regulatory Requirements (Image) D

O Kyushu Electric Power will respond quickly and appropriately to “New Regulatory Requirements” is formulated by
Nuclear Regulation Authority and make assurance doubly sure on the safety measures of nuclear power station.

& [Power Source]

+ External Power Source is supplied from independent
and different more than two substafions or two lines

which is connected to switching station.

i® [Cooling and Depressurization ]
il [ Cooling and Depressurization ]
12 [Cooling of Molten Core]

1% [Spent Fuel Storage Pool]
* Pumping vehicle, Fire truck

i [Water]
» Deployment of water transfer
line between tanks

$ [ Suppression of Dispersion ]

+ Discharge structure
¥ [Cooling and Depressurization ]

= Ventilafion systems wilh containment vessel filters

& [Measures for Shutdown Failure ]
+ Turbine trip signage in case of
nuclear reactor shutdown failure

I [Basis Tsunami] @ [Cooling Facilties]
» Measures for waterproof in seawater pump
area

{ [Basis Tsunami]
= Define “Design B
tsunami™ that has
largest impact on the
facilities.

enough height of power station fro
ground against tsunami height expected
based on guidelines in seismic design
evaluation (revised in 2006).

Genkai | About2.1m | About 11.0m

=

“{Review of Design Basis¥ [ Strengthening 1
B L Nabnl Frresrmrn I [Basis Tsunami]

The safety must not be impaired due to

# [ On-site Emergency Response Center] .inﬂuem:e af i, volcaia i Nea @ [Active Fault]
= New buildings with a seismic isolation fire in addition earlhq‘lﬂke i @ [MNatural Phenomenon]
@ [Fire]
D [ Specialized Safety Facility]] & [Reliability]

+ Aircraft coliision & [Power Source]

@ [Cooling Facilities ]

i S —

{Severe Accidents Basis) [New]
[Prevention of Core Damage]
@ [Measures for Shutdown Failure ]
@ [ Cooling and Depressurization ]
#0 [Water and Power Source ]

[Prevention of Containment Vessel Failure]
{1 [Cooling and Depressurization ]

#2 [ Cooling of Molten Core]

3 [Hydrogen Explosion ]

[Suppression of Radioactive Matenial Dispersior]
[Management Funciion of Plan

% [ Suppression of Dispersion ]

18 [ Spent Fuel Storage Pool]

% [On-site Emergency Response Center]
11 [ Specialized Safety Facility]

17 [ Specialized Safety Facility ]

« Second control room, etc.
@ [Power Source]

* Power source car
@ [ Hydrogen Explosion]

* Hydrogen recombiner
@ [ Active Fault]

« Contracting of the facilities having an important safety function
above the active fault is rejected.

+ Active faults with activities later than the Late Pleistocene (later
than 120,000-130,000 years ago) be considered for seismic design
Activities in the Middle Pleistocene (later than 400,000 years ago)
@ [Fire] be further investigated if needed.

« Prevent outbreak of fire and consider safeguards i OThere isn' active fauit on a premise §
such as reduced influence for not impairing the i of both Genkai and fei E
safety due to the fire. g Sbions Send clear i

B [Reliability] b e e i e L e
= System having highly important safety function must be
designed with multiplicity or variety and independence.

o



2 Safety Measures of Our Nuclear Power Stations




2 (1) Overview of Safety Measures

Japanese government.

o In light of lessons learned from the accident at Fukushima Daiichi Nuclear Power Station, we
have been implementing the emergency safety measures, etc. based on the instruction from the

o We have been taking voluntary, ongoing steps with our sights set on achieving even greater
safety and enhanced reliability.

Situation of the

measures

our sights set on achieving even greater safety.
Deployment of Portable Large Generator, etc.

Substance .
Immediately after the accident at Fukushima, we received the
instruction of the government and implemented the emergency
The emergency safety safety measures. 'szﬂlztgfl
measures High-voltage Generator Truck, Deployment of temporary N Apr
pumps and hoses, etc.
Measures concerning We received the instruction of the government and |m_plemented
h measures to correspond promptly when a severe accident Completed
the respon.se to severe occurred by any chance. in June 2011
accident Deployment of a Rubble Clearing Vehicle, etc.
: We are taking voluntary Medium-and long-term measures with .
Medium-and long-term g Y J In practice

partly completed

Measures for attaining
greater safety and
reliability

Please refer to next page.




2 (2) Overview of Measures for Attaining Greater Safety and Reliability EI

We have been reviewing and designing as voluntary initiatives aimed at enhancing
safety and reliability even further for ensuring trust in nuclear power.

Voluntary initiatives based on technological insights emphasized by the government

Scheduled Completion Date
Measures _ _
Sendai Genkai
1. Measures of Power Supply Facility
Additional Deployment of Emergency Generator under consideration under consideration
Ensuring Reliability of External Power Supply in FY2019 in FY2013
Enhancement of Storage Battery Capacity under consideration under consideration
Permanent Deployment of Power Cable for completed completed
Connecting with Portable Large Generator (in September 2012) (in March 2013)
2. Measures of Cooling and Pouring Water
Measures for Waterproof in Seawater Pump Area in FY2014 in FY2014
Development of Potable Large Pumping Vehicle In the first six months of in FY2013
FY2013
Diversifying Power Sources of Air Operated Valves in the first six months of in FY2014
FY2013
Strengthening Cooling Ability of Spent Fuel Storage in FY2014 in FY2014




2 (2) Overview of Measures for Attaining Greater Safety and Reliability

Scheduled Completion Date

Measures : :
Sendai Genkai
3. Preventive Measures of Breaking Containment Vessel
Installgtlon of Ventllatlt_)n Systems with in EY2016 in EY2016
Containment Vessel Filters
Strengthening Measures Releasing Hydrogen in In the first six months of in EY2014

Containment Vessel

FY2013

4. Other Measures

Strengthening Monitoring of Spent Fuel Storage
Area

under consideration

under consideration

Constructing New Buildings with a Seismic Isolation
Structure

in FY2015

in FY2015

Additional Deployment of Heavy Equipment

completed
(in March 2013)

completed
(in March 2013)

Maintenance and Improvement of High Ground in
Power Station for Tsunami Countermeasures

implementation according to
each measures ( , )

implementation according to
each measures ( , )

Adoption of Heatproof Seal for Primary Coolant
Pump

in FY2013-FY2014

under consideration

Strengthening Nuclear Disaster Prevention
(improvement of general hub function, etc)

completed
(in March 2013)

completed
(in March 2013)

Strengthening Measures against Terrorism

in March 2014

in March 2014




2 (2) Overview of Measures for Attaining Greater Safety and Reliability

Measures for greater safety and reliability

Ensuring Reliability of External Power Supply
Installation of Ventilation System

|| Strengthening Measures Releasing ||
with Containment Vessel Filters

- ' Diversifying Power Sources of Air
Hydrogen in Containment Vessel

Operated Valves Maintenance and Improvement of High Ground

in Power Station for Tsunami Countermeasure

Air

Moisture
Reactor containment vessel

atmosphere

!

“Catalytic ;

T 1
7 _ plate

1 Air Mo 5 Main steam
Hydrogen,Air,Moisture Pt Steam folet valet
= Hydrogen Recombiner relief valve ge.nerator

I '
Strengthening Cooling Ability of Spent control : i l || Enhancement of Storage Battery Capacity

Fuel Storage

Strengthening Monitoring of Spent spent fuel
Fuel Storage Area First-order storage
component cooling
Measures for Waterproof in water cooler |:H:H:H:
Seawater Pump Area

accumulator

Jazunssaid

Installation of prevention shield
for seawater intake pump

RoWer supply

Power source for load
monitoring plant

intake

seawater L
g

Deployment of Potable Large
Pumping Vehicle

reactor vessel .
- 4

(first-order system) -

|| Adoption of Heatproof Seal for Primary ||

o~ U || Additional Deployment of Emergency Generator

Auxiliary feed pump
rotating turbine

Constructing New Buildings with a Seismic | Strengthening Nuclear Disaster Prevention |
Isolation Structure

Coolant Pump

Maintenance and Improvement of High | Improvement of jée”er.a' : i P PP
Ground in Power Station for Tsunami | L:Ubd':unctloﬂ_)_ i Organization of Nuclear H e of i
— I (Headquarters) | i Emergency Situation Example of installing generator
Countermeasure H gency i p 949
Additional deployment of Heavy —f— 3
Equipment

) Permanent Deployment of Power
Cable for Connecting with Portable

Large Generator

o

Connection Board
Junction Board -

Improve general hub function of Deploy a robot and arrange a - 4 Portable Large | | Fuel |
s v I[]_eadq_uartfers for greater thorgugh rescue team by Federation of e = BV Generator Tank |
i ; g irection from government an Electric Power Companies ] - Connecting L
L Example of installation ), |\ /| L information sharing p J [+ Constant Connecting Cable

We doesn”t describe construction figure of “  strengthen measures against terrorism”, for the purpose of physical protection management.
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(Reference 1) Evaluation of Fracture Zone on the Ground of Our Nuclear Power Stations EI

Based on deliberations in a hearing about the earthquake and the tsunami,

Nuclear and Industrial Safety Agency is evaluating the fault on the premises of
Genkai and Sendai Nuclear Power Station as follows.

Because the fault has finished acting millions of years ago, it is not an active
fault though there is a fault (fracture zone) on the premises.

There is no active fault near the premises, the fault on a premises is dragged,
and it does not move.

There is no active fault which should be considered an interlock around the

premises of Genkai Nuclear Power Station. At Sendai Nuclear Power Station,

we are giving proper consideration to interlock, there is no active fault which
should be considered it newly.




(Reference 2) Locational Characteristic of Our Nuclear Power Station (Effect of Tsunami

Tsunami brought enormous damage such as Tohoku
earthquake generated around plate boundary

(=

Records of Tsunamis around
Legend our nuclear power stations

— Plate Boundary m Sendai Nuclear Power Station

Source Region of around 2- 6m Chile Earthquake M9.5 in 1960

high Tsunami o

7 Nakakoshiki approx.80cm
Source Region of over 10m high . .

j T Chile Earthquake M8.8 in 2010

7 Power Station 30cm

L

m Genkai Nuclear Power Station

Chile Earthquake M9.5 in 1960
Karatsu-shi approx.20cm

South West Coast of Hokkaido
M7.8 in 1993

Genkai-chou approx.20cm

Genkai Nuclear Power Station| " : o Pacific

. i g Plate

L This figure’s source region of tsunami is
s Phili pp Ine Sea mainly based on Hideo Watanabe
£ “Tsunami damage Souran in Japan
Sen d al NU clear POWGI‘ Statl on Fos Plate (second edition)” University of Tokyo
; Press(1998)
And Depth of the water is based on data
of "National Geophysical Data Center”

- 89S BUIYD Ise]

Our nuclear power stations are insulated from the influence of tsunami,
because there is no plate boundary in East China Sea which faces our

nuclear power stations, and also the water depth is shallow.




(Reference 2) Locational Characteristic of Our Nuclear Power Station (Effect of Tsunami

The water depth of ocean areas around
Genkai and Sendai that our nuclear power
station is located is shallow as the matter of

several hundred meter.
1.000 Undersea section figure Surrounding ocean areas in Japan

Around Genkai
O ‘
-1,000 == ‘

The deeper the water depth of source region of
tsunami is, the larger the scale of tsunami at coast is.

Around Sendai

4 -2,000 |——
D
5 -3,000
@
o -4,000
g
=~ -5,000
3
D
g -6,000

-7,000

-8,000

0 50 100 150 200 250
The distance from continental areas (km) This figure based on “ J-EGG500(JODC-Expert Grid data for

Geography-500m) published by Japan Oceanographic Data
Center , Hydrographic and Oceanographic Department “



(Reference 2) Locational Characteristic of Our Nuclear Power Station (Effect of Tsunami

source

m Genkai nuclear PS The highest
Supposing the tsunami that Tsushima
Southern offshore fault(M7.4) is a wave

7

Genkai nuclear PS

/ Ofe

%

Sendai nuclear PS

N

m Sendai nuclear PS The highest
Supposing the tsunami that Nagasaki
Spur fault(M8.1) is a wave source

Height of PS from ground

Highest tsunami expected

reference The height of tsunami we estimated
when a M9 earthquake occurred in Nankai
Trough (May 31, 2011published value)

Genkai

11.0 above sea level

2.1 above sea level

1.6 above sea level

Sendai

13.0 above sea level

3.7 above sea level

2.5 above sea level

We had ascertained to be sure not to impact to the site of Genkai PS from estimation assumed the M8 earthquake which is
the largest interplate earthquake ever in Japan occurred in plate of the sea around Genkai PS. ( about 4.9m above sea level )
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