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'OBJECTIVES

« Conduct a fact finding mission
- Identify lessons learned for such event

» Discuss the performance of the nuclear power
plant units under the earthquake, and fulfllment of
the fundamental safety functlons

— control of reactivity;
— removal of heat from the core; and
— confinement of radioactive materials



' SCOPE OF THE MISSION

- —Comparison of the seismic design‘ basis of
the plant with the observed ground motion.

— Observation of the damages as

consequence of the earthquake of 16 July
2007.

' —Operatlonlmanagementduringand after the
earthquake.



" THE EARTHQUAKE

Main shock: |

‘Moment Magnitude: 6.6

-Epicentre: N37.5, E138.6
Time: 16 July 2007, 10:13(JST)
-Depth: ' 17 km S

Distance to KK NPP:
— Epicentre: 16 km
— Hypocentre: 23 km



DISTRIBUTION OF MAIN AND
AFTERSHOCKS
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- OUTLINE OF of KK NPP

Total output
8,212 MW

BWR : 5 units
ABWR : 2 units
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PLANT PERFORI\/IANCE

. Approxmate number of |nC|dents '
itemized by TEPCO

—Total 1275 -
—ldentified, translated addressed 68
—Reportable 10 |



PLANT PERFORMANCE
Design basis ground motion Iargely o
exceeded

: Satlsfactory behawour during and after the
earthquake

Safety functions preserved
 very small releases observed

» Conservatism in the design compensate the
uncertainties in the data/methods at the time

of design




FREE-FIELD SURFACE

ACCELERATIONS approx. 1 g PGA

Unit -

~N~NOoO O, WON -

Kashiwazaki-Kariwa Nuclear Power Plant (7 Units)

Observed Maximum Acceleration
Top of RB Basemat (-45m)

NS
- 311
304
308
310
277
271
267

EW
680

606

384

- 492

442
322

356

uo

408
282
311
337
205
488
355

Design

Values (S2)
NS/EW

274

167

192

193

249

263

263



SEISMIC WAVE AND RESPONSE
SPECTRUM (ACCELERATION
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~ PLANT PERFORMANCE
» In-structure responses compared

for a very Ilmlted sample

—Forces
—ISRS at one location in RB #3 -



PLANT PERFORMANCE

* No LOSP (2 of 4 transmission lines

always available) *
» Soill failures

—Generally, non-safety consequences

—Fire protection piping failure led to
water and soll intrusion in RB 1

» Fire fighting capability -
—Lost water sources .
—Delayed off-site fire brigade



PLANT PERFORMANCE
* Seismic systems mteractlon

—Falling
» Control room Cellmgs Unlts 6,7 and 3
~ «“Temporary” platform IN spent fuel pools

—Floodlng ‘
. Sloshlng spent fuel pools (Vldeo Unlt 6)
* Fire suppressmn piping (RB 1)
‘- Condenser (rubberconnectlon failure)



PLANT PERFORMANCE

~ « Anchorage failures (non-safety
water tanks) '
» Very small releases
—Air due to operator air

—Sloshed water leaked into non- f
~ control area - pumped into the sea



PLANT PERFORMANCE

~« Correlated failure modes/common
cause 4 '
~ —Control room ceiling light fixtures
—Ducts to stack

—Spent fuel pool maintenance
platforms



OPERATIONAL MANAGEMENT

- Defense in depth (normal operating plant
- without actuation of safety systems)

« Readiness for operatlon (testing of safety
systems under way)

» Reporting to authority (Could have been
quicker?) |



RESTART of PLANT

Seismic hazard re-evaluation (including
identification and characterization of
- capable/active faults)

Detailed check of integrity and operability
of all safety systems (under way)

Re-evaluation of seismic safety | in relation
with the new hazard |

Potential interaction between Iarge ground
motions and accelerated ageing



- RELATION WITH THE
JAPANESE COUNTERPART‘ .

. Japanese Counterpart open and
o cooperatlve

» All questions addressed promptly and
documented | “

* Transparency to the |nternat|onal
Communlty |



Thank you for your attention

INTERNATIONAL ATOMIC ENERGY

AGENCY
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