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FINDINGS SHEET
1. FINDING IDENTIFICATION Finding Number: A2-07
NPP: KASHIWAZAKI-KARIWA NPP
Unit: UNITS 1 TO 7
Assessment Area: A.2 —PLANT BEHAVIOUR - STRUCTURES, SYSTEMS AND
COMPONENTS
Finding Title: A2-07 -INTEGRITY ASSESSMENT OF SYSTEMS AND
COMPONENTS

2. FINDINGS

2.1 - FINDING DESCRIPTION -BACKGROUND

Background:

The integrity assessment for systems consists of the following process:
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Less Margin (A-2) Further Analyses Restoration
and/or Inspections (Repair/Replacement)
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Safety Significance:

After experiencing the earthquake in July 2007 and safely shuting down all the nuclear units in
operation (Units 2, 3, 4 and 7) at the Kashiwazaki-Kariwa NPP it is very important to the public
safety to maintain all units in a safe shutdown condition. TEPCO has developed an integrity
assessment programme that has two objectives. First, the policy helps ensure that functions
required by the technical standards (e.g. maintaining the nuclear power station in a safe shutdown
condition) are maintained. Second, the policy uses a combination of inspections analyses and to
ensure that any widespread damage to components is detected and appropriate corrective actions
are taken. This policy and the integrity assessment are of high safety significance.

2.2 - FINDINGS AT KASHIWAZAKI-KARIWA NPP

Date:

01/02/2008

During discussions with NISA and TEPCO, it was understood that the integrity assessment
plan developed by TEPCO uses both analysis and inspection to assess the integrity of
SSCs. The use of both inspection and analysis to assess the integrity of components leads
to separating the components into four basic categories as shown above.

Once the components have been separated into categories, the criterion used by TEPCO to
determine what additional examinations should be performed is based upon expert
judgment. The expert judgment is developed using recommendations from subject matter
experts and vendors.

The inspection policy as implemented by TEPCO shows that components designated as
A1/I1 could be judged sound. In practice, TEPCO has developed a programme of
additional inspections for all categories of components.

Once all components in a system are shown to be sound, TEPCO then subjects the system
to a series of further inspections and analysis to demonstrate system integrity.

The full scope of additional inspections has not been fully decided for all components at
this time because the additional inspection programme is decided by expert judgment, and
also, not all components have been subjected to the integrity assessment process.

Based upon the visual inspections performed to date, no damage has been identified in
safety related equipment. However, according to information presented the following
abnormalities were observed.

a. In Unit 1 Reactor Pressure Vessel Internals: one storage leg and one guide pin of
the steam separator which was temporarily placed in the D/S pool, were bent.

b. In Unit 5 Reactor Pressure Vessel Internals: a fuel bundle and a wedge of a jet
pump have been displaced.
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3. LESSONS LEARNED 01/02/2008

While discussing the analytical portion of the integrity evaluation plan developed by
TEPCO, it was noted that the simple models used by TEPCO in its analysis —following the
same criteria adopted at the time of the original design- may not always provide answers or
explanations to the effects observed as consequence of the earthquake and may not always
provide conservative results. This topic was discussed with the Japanese counterparts who
agreed with the observation.

It was noted that some of the analyses presented by TEPCO used a set of assumptions,
criteria and methods that may need to be reviewed, should the plant be re-evaluated to a
higher seismic input. It was suggested to TEPCO that it would be better to adopt a more
realistic set of assumptions, methods, modelling and acceptance criteria for these analyses,
in order to proceed consistently during the entire re-evaluation process.

It was noted that while the current integrity assessment developed by TEPCO is reasonable
for assessing the impact of the earthquake on the nuclear installations at Kashiwazaki-
Kariwa NPP, any further action in the sense indicated above would require much more
detailed policies, procedures, inspections and analyses that are based upon internationally
accepted practices.

It was noted that the conducted visual inspections are adequate to detect large and
widespread deformation such as bent piping. However, the visual inspections will not
identify damage that may be internal to the component or localized plastic deformation.
Examples where this may occur are anchor bolts or fuel elements where the damage may be
localized and internal to the component or simply not visible because of the design of the
component. While there is no standardized inspection method to detect localized plastic
deformation in a non-destructive fashion, it was suggested that TEPCO applies the
methodology through a comprehensive combination of inspections and analyses to help
ensure that no internal (hidden) damage exists. As an example, detailed analytical
computations using real loads will help to assess if localized plastic deformation occurred
and if so to what extent

On the other hand, some effects of plastic deformation, e.g. cracking, can be detected.
TEPCO is currently required by JMSE code to conduct periodic examinations for cracking.
Therefore, it was suggested that TEPCO reviews the current JMSE requirements and, if it is
determined appropriate, augment its current in-service inspection programme using a
sampling scheme to inspect components important to safety to help ensure that no internal
(hidden) damage exists.
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FINDINGS SHEET
1. FINDING IDENTIFICATION Finding Number: A2-08
NPP: KASHIWAZAKI-KARIWA NPP
Unit: UNITS1TO 7
Assessment Area: A.2 - PLANT BEHAVIOUR - STRUCTURES, SYSTEMS AND
COMPONENTS
Finding Title: A2-08 — SEISMIC RESPONSE EVALUATION

2. FINDINGS

2.1 - FINDING DESCRIPTION -BACKGROUND

The seismic response analysis is one of the most important steps in the process of assessing
the integrity of systems and components after the occurrence of the earthquake of July 16,
2007 that affected the Kashiwazaki-Kariwa NPP and in which the original seismic input
was largely exceeded. Thus, the seismic response analysis constitutes, together with the
systematic basic inspections, the approach used for integrity assessment of the structure,
systems and components of the plant.

The structural analyses conducted were aimed to reproduce the effects of the strong
earthquake on all the plant components and structures using the records obtained from the
strong motion recording systems.

The integrity assessment policy adopted by NISA requires the application of conservative
methods and assumptions as well as the use of assumptions, codes and standards applicable
for design of new nuclear power plants. As explained by the counterpart the analyses are
focused on safety related structures and components.

2.2 - FINDINGS AT KASHIWAZAKI-KARIWA NPP Date: 01/02/2008

The recorded strong ground motions at the foundation mat and analytically determined
transfer functions are used for simulating the seismic response at various locations of the
reactor building. The calculated seismic response is compared with the recorded one at
places where in-structure records are available. The simple models used are adjusted by
changing stiffness and damping in order to achieve best fit between floor response spectra
of recorded and computed motion. In case of significant differences between the spectra
response correction factors are introduced. The computed motions are further used to
analytically evaluate equipment and components. The capacity evaluation results show
good safety margins in most of the cases. However considering the possible future increase
of the design ground motion and the international experience it is preferable to have
realistic assessment of the safety margins.
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The site response analysis for the July 2007 earthquake is not yet performed. The reactor
building foundations of all units are deeply embedded and placed on a Pliocene layer
(designated as ‘mudstone’) with a shear wave velocity of about 450m/s. Despite the
relatively lower shear wave velocity in the layer below the foundation in comparison to
sound bedrock, the Kashiwazaki-Kariwa NPP units showed stable structural behaviour and
very small gradients of the permanent structure deformations (settlement and uplift).

Observations indicated that the safety related concrete structures most probably preserved
their behaviour expected in original design during the earthquake. The very limited extent
(i.e. comparatively small number) as well as the size (minor dimensions) of the cracks
would tend to confirm this observation. Despite the general trend, presented by the recent
analyses that indicates shear strain within the shear crack limit, it could not be excluded
that, due to local cracking or to bending moments in localized areas, or due to combined
multidirectional excitation (i.e. the shear strain is the result of the combined action of axial
and shear forces, bending moments, etc.), etc, limited non linear behaviour may have
occurred at some places of the structures of the reactor building. Discrepancies between
observed and calculated spectra would suggest a similar conclusion.

The seismic response of the equipment and components could also be assessed as elastic —
linear with minor and insignificant exceptions reported. Plant safety systems were fully
functional and were able to assure safe shutdown and to maintain the plant in stable
conditions. The safety related equipment remained fully functional. The cranes in the
Reactor and Turbine buildings that have been exposed to very strong excitation remain
functional (with the exception of the crane of Reactor Building of Unit 6).

3. LESSONS LEARNED 01/02/2008

1.

The plant behaviour during and after the earthquake, which exceeded the design ground
motion, was safe and kept in safe conditions. The observed seismic response and the effects
on the structures and components showed that considerable safety margin exists above the
design strength of foundations, structures and equipment. The preliminary findings
identified in this regard during the first IAEA mission in August 2007 were confirmed by
the results from the integrity evaluations conducted so far and reported during the meetings.

There are numerous reasons for explaining the good behaviour to such extreme loads: the
design was based on conservative assumptions, methods and modelling; the structural layout
is regular and symmetric both in plan and elevation; the stiffness and the masses are
smoothly distributed and concentration of stresses is avoided; there are no excessive
eccentricities and changes in stiffness; the equipment and piping are properly anchored and
there were no system interactions reported for safety related equipment.

As mentioned in previous Findings Sheet A2-06 of this report, the examination of the plant
systems and components for integrity preservation started immediately after the earthquake.
The general methodology adopted is based on: (a) basic examination (called ‘basic
inspections’) and (b) preliminary analyses. The structural analyses —as presented to the
mission- were performed using methods, models and assumptions as those that were used in
the design phase. Although this approach may be useful for a quick evaluation immediately
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after the earthquake of the integrity of plant SSCs, it may not necessarily be appropriate to
apply them for assessing the safety margins for loads higher than those defined at the
original design stage. With this in mind, some effort to consider realistic parameters (e.g.
concrete Young’s modulus) was made. In case of insufficient safety margins, detailed
analysis will be used according to the evaluation diagram presented by NISA and TEPCO.

A change in the design ground motion to be used for the complete safety re-evaluation of the
existing facility is to be expected after a strong earthquake that exceeds the original design
basis. In that case it appears very important to properly evaluate the relevant capacity
reserves of the plant systems, structures and components. That is possible through the use of
realistic assumptions, methods, modelling and acceptance criteria in all steps of the post
earthquake re-evaluation process as recommended by the IAEA Safety Standards. The
international experience in such cases shows that in a post earthquake assessment the
evaluation of the seismic response and the available safety margin based on realistic best
estimates is allowable.

In this regard, the use of realistic methods and assumptions are well formulated in the
international community. The TAEA published a safety report document on this subject and a
safety guide is being developed (presently, for comments to Member States) which reflect
the current international practice in the re-evaluation of the seismic safety of existing nuclear
installations for seismic input higher than the one used at the original design phase.

In contrast with the design methods (where conservative methods are intentionally applied)
the evaluation of existing nuclear facilities is based on: as-is structural and material data; as-
is arrangements, loading and interactions; realistic and detailed modelling; realistic material
behaviour, i.e. nonlinear behaviour (if applicable); realistic best estimate material and soil
damping and other properties values; fatigue and ageing effects; etc.

In the design phase the site response (convolution of the outcrop design motion) caused a
significant reduction of the seismic motion at foundation level. The observed strong motions
and the empirically derived amplifications of the site do not support those results. An
important effort has been made to adjust the soil and structure parameters in order to
reproduce a simple structural model, as close as possible, to the observed in-structure
records.

However, not all the characteristics of the response have been captured, as it can be seen
from the comparison of response spectra (e.g. in vertical direction for all the units and in
horizontal direction for the Units 3 and 4). More refined models for site response analysis
and soil structure interaction may help in this matter. These models will also be very useful
for a more precise evaluation of the shear wall loads and related cracking due to the
occurred earthquake, and for the seismic safety re-evaluation of the plant to a higher seismic
input.
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FINDINGS SHEET

1. FINDING IDENTIFICATION Finding Number: A3-01
NPP: KASHIWAZAKI-KARIWA NPP

Unit: UNITS1TO 7

Assessment Area: A.3 - OPERATIONAL SAFETY MANAGEMENT

Finding Title: A3-01 - OPERATIONAL SAFETY MANAGEMENT

RESPONSE AFTER SHUTDOWN

2. FINDINGS

2.1 - FINDING DESCRIPTION: BACKGROUND

Operational safety management includes actions taken by the management of the power
plant and the operating staff at a specific unit. Important elements in managing the response
to an event are to ensure control of reactivity, removal of the decay heat from the core and
confinement of radioactive material. Accident management also includes necessary
communication to authorities and other organisations involved in emergency planning.

2.2 FINDINGS AT KASHIWAZAKI-KARIWA NPP

All units in operation (Units 3, 4 and 7) and in start up (Unit 2) scrammed automatically on
experiencing high seismic acceleration, as intended. For the scrammed units, the main feed
water and turbine condensers were initially available as heat sinks and water make-up. The
main steam isolation valves were closed manually for Unit 2 after 50 minutes and for Unit
7 after 7 hours and 55 minutes, which made the condensers unavailable in each case. The
normal feed water systems were operating for all units at least the first day for all units,
except for Unit 5 where the normal feed water system was stopped after 6 hours.

The safe conditions of the plant were verified in the control room. Readiness for operation
for all safety systems in all plants was first verified through visual inspection. Full testing of
the safety systems with emergency diesel began on July 25.

Operating procedures exist and were applicable, and consist of emergency operating
procedures, accident operating procedures and dedicated instructions for walkdown of plant
safety systems after an earthquake.

Assistance from other units, which is usually available at unplanned unit automatic
shutdown, was not possible at this time, owing to the fact that all units were affected by the
earthquake and the fire at Unit 3. Resources from the technical support centre and
maintenance group were also limited.

The reporting to the authorities of the leakage of radioactive material at Unit 6 was carried
out at 18:52, whilst the earthquake occurred at 10:13. The reason for taking such a long
time has been explained by TEPCO. The delay was mainly caused by a lack of personnel
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after the earthquake due to evacuation and other priorities. Preserving of the integrity of the
communication systems is also a key issue in this respect.

3. LESSONS LEARNED 10/08/2007

1.

The accident management of the event in all units was successfully carried out with respect to
the operation of the reactor safety systems. The availability of both operating and safety
systems and the existence of applicable accident procedures ensured the safety of the units
and demonstrated the strength of maintaining several levels of defence in depth.

Verification of readiness for operation of the safety systems that were not activated was
carried out through visual inspection. It should be carefully analysed if this procedure is
sufficient or if it should be the accepted practice to test with full activation of safety systems
without substantial delay after the occurrence of an earthquake.

There was a time delay in reporting the leakage of radioactive material to the authorities.
Information from the plant should have been issued more promptly. It is of key importance to
report information on releases of radioactive material to the authorities as soon as possible to
provide guidance for off-site emergency organizations, even if no significant releases have
occurred or are expected to occur as a result of the event.

4. FOLLOW-UP MISSION Date: 01/02/2008

4.1. - FINDINGS AT KASHIWAZAKI-KARIWA NPP

This item was not included in present follow-up mission.

4.2. - LESSONS LEARNED

As indicated in August 2007 mission.
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FINDINGS SHEET

1. FINDING IDENTIFICATION Finding Number: A3-02
NPP: KASHIWAZAKI-KARIWA NPP

Unit: UNITS1TO 7

Assessment Area: A.3 - OPERATIONAL SAFETY MANAGEMENT

Finding Title: A.3-02 - RELEASES

2. FINDINGS

2.1 - FINDING DESCRIPTION: BACKGROUND

Confinement of radioactive materials and control of operational discharges, as well as
limitation of accidental releases is a fundamental safety objective in nuclear safety. It is
important to detect and correct uncontrolled releases and possible pathways to the
environment, even if the actual releases are very limited.

2.2 FINDINGS AT KASHIWAZAKI-KARIWA NPP:

TEPCO reported detection of iodine particulate material (Cr-51 and Co-60) during a weekly

periodic measurement performed at the main exhaust stack at Unit 7. The detected
radioactivity (4x10® Bq of iodine and 2x10° Bq of other substances) was estimated to result
in an individual dose well below the authorized limits for normal operating conditions. The
release of radioactivity was found to come from the exhaust fan in the turbine gland steam
ventilator. It was due to a mistake of an operator who failed to turn off a ventilator when the
gland steam was no longer available. Under these circumstances, the ventilator continued to
propel steam and incondensable gases from the turbine condenser to the main stack, which
underwent further contamination.

A small discharge of contaminated water into the sea occurred after the earthquake. The
water spilled over from the spent fuel pool to the reactor building refuelling floor, where it
filled up a cable chase. It then leaked into an uncontrolled area on the lower floor through a
cable penetration that had a defective sealing. The water dripped down one additional floor
along cables and a penetration. It finally collected one floor down in a pit of discharged
water. The contaminated water was then sent to the sea by the discharge pump through the
discharge outlet.

The volume of discharged contaminated water was estimated by TEPCO using the records
of the pump activation. The activity of the discharged water was directly measured on
samples of water from puddles in rooms above the pit. It was found out that the activity
released was extremely small and it was estimated to result in an individual dose well
below the authorized limits for exposure of the public under normal operating conditions.
The phenomenon of water spilling over from the spent fuel pool is now well known and
had already been observed during previous earthquakes. It seems therefore important to
devote special attention to the leak-tightness of penetrations on the floor of the reactor
building where the spent fuel pool is located.
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- Significant displacements were produced by the earthquake in the ducts connected to the
main exhaust stacks at Units 1, 2, 3, 4 and 5. These displacements could have resulted into
limited leakages and releases of contaminated air at the ground level instead of such
contaminated air being exhausted and monitored at the top of the stack.

- TEPCO considered that the events had a very low impact on the plant safety and individual
radiation dose. The IAEA team finds this conclusion reasonable.

3. LESSONS LEARNED 10/08/2007

—_

. Although no releases of radioactive material from the reactor core due to the earthquake were
detected, careful attention should be paid to other possible sources of releases, even if the
releases are of limited low amounts.

4. FOLLOW-UP MISSION Date: 01/02/2008

4.1. - FINDINGS AT KASHIWAZAKI-KARIWA NPP

This item was not included in present follow-up mission.

4.2. — LESSONS LEARNED:

As indicated in August 2007 mission.
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APPENDIX I - MISSION PROGRAMME

The mission programme is as follows:

Sunday, 27" January:
Arrival of experts to Tokyo, Narita Airport.
Transfer from Narita Airport to the “Akasaka Excel Hotel Tokyu™.

17:30 - 18:30: Coordination Meeting with NISA, at the Hotel
18:30 — 19:30: [IAEA Experts Team — Internal Meeting
19:30 Dinner at the Hotel restaurant IAEA Experts Team.

Monday, 28" January: “Opening Session and Integrity Assessment of the K-K NPP”
08:00:  Departure from Hotel
08:20:  Arrival to NISA
08:20:  Press contact: [AEA-Mr. Jamet/Mr. Rickwood.

09:00-10:00: Opening Session:
a. Opening remarks by NISA, DG Mr. Komoda
b. Opening remarks by IAEA Team Leader, Mr. Jamet
c. Introduction of IAEA Experts Team, Mr. Godoy.
d. Comprehensive explanation about KK-NPP status: Organization set
up for dealing with issues related to July 2007 earthquake and Basic
Safety Policy regarding Seismic Safety Assessment, by NISA.

10:00-10:30 Coffee break

10:30-11:30: Integrity Assessment of the K-K NPP: — Plenary Session
1. Evaluation of Operational Management during and after earthquake
occurrence, by NISA.

11:30-12:30: Lunch
12:30-14:00: Integrity Assessment of the K-K NPP: (cont.) — Plenary Session
2. Result of examination of KASHIWAZAKI-KARIWA NPP after
the earthquake, by TEPCO.
14:00-14:30 Coffee break
14:30:17:00: Integrity Assessment of the K-K NPP: (cont.) — Plenary Session
3. Evaluation of integrity of plant systems, structures and components,

by NISA and TEPCO.

17:00-17:30: General discussions o- Conclusions of the day session
18:00-19:30 Internal Meeting IAEA Experts Team at the Hotel Meeting Room.
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Tuesday, 29" January: “Seismic Safety Evaluation”- NISA/Tokyo
09:30:  Departure from Hotel

10:00-12:00:

12:00-13:00

13:00-17:30

17:30-18:00:
18:30-20:30

Seismic Safety Evaluation: — Plenary Session
1. Current situation of the discussion in study group, by NISA.
2. Current situation of evaluation of Kashiwazaki-Kariwa NPP, by

INES.
3. Comments by the member of review group, [members of study
group].
Lunch break

Seismic Safety Evaluation: (cont.) —Plenary Session
1.  Seismic ground motion investigations: results of the performed
geological/geophysical/seismological investigations.

General discussions — Conclusions on the day session
Internal Meeting IAEA Experts Team at the Hotel Meeting Room.

Wednesday, 30" January: “Fire Safety”- NISA/Tokyo

09:30:

10:00-12:30:

10:00-12:30:

12:30-13:30

Afternoon:
14:45:
15:32:
17:26:
17:40:
18:30-19:30

Check-out and departure from Hotel.

Plenary Session on Fire Safety, (except WK on Geological/geophysical

investigations):

1. Fire protection of Japanese NPP, by JNES.

2. Presentation of draft summary report prepared by the study
group, by NISA.

3. Fire Protection Activities in Kashiwazaki-Kariwa NPP, by
TEPCO.

Seismic Safety Evaluation Session on Geological/geophysical
investigations (if needed): detailed discussions on results of
geological/geophysical/seismological investigations between
NISA/INES/TEPCO and IAEA Experts

Lunch Break

Travel from Tokyo to Nagaoka

Departure from NISA to Nagaoka: transfer to Tokyo Station
Departure from Tokyo Station by Shinkansen Train

Arrival at Nagaoka Station

Check-in at “Nagaoka Grand Hotel”

Internal Meeting IAEA Experts Team at the Hotel Meeting Room.
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Thursday, 31" January: “Kashiwazaki-Kariwa NPP”

08:00: Check-out and departure from Hotel, by bus to Kashiwazaki-Kariwa
NPP
09:00-10:00: Presentation by TEPCO.
10:00-12:00 Plant walkdown:
o Team Al: Unit No 3 — Seismic Safety Examination-Inspection
of components integrity.
o Team A2: Unit No 7 — Seismic Safety Examination-Inspection
of components integrity.
. Team A3: Fire safety
o Team B: Geological investigations — Visit to boring
investigation area.
12:00-13:00 Lunch break
13:00-15:00: Continuation
. Team Al: Cont. of plant walkdown —Unit No 7 - Seismic Safety
Examination-Inspection of components integrity.
. Team A2: Cont. of plant walkdown - Unit No 3 — Seismic Safety
Examination-Inspection of components integrity and fire safety.
. Team A3: Fire safety
. Team B: Geological and seismological investigations and
studies: presentation by TEPCO of reports and documents of the
results obtained from the performed geophysical investigations.
15:00-16:30: Plenary session: General discussions
16:30-17:00: Press interview: IAEA/Jamet and Rickwood.
17:00: Departure from Kashiwazaki-Kariwa NPP
18:37: Departure from Nagaoka Station to Tokyo by Shinkansen Train
20:12: Arrival at Tokyo Station
20:40: Arrival at the “Akasaka Excel Hotel Tokyu™.
- IAEA Experts Team — Preparation of Mission Report
Friday, 1% February: “Closing meeting” — NISA/Tokyo
Morning: IAEA Experts Team: Internal meeting at Hotel meeting room —
Preparation of Mission Report
Afternoon:  13:45: Departure from Hotel to NISA
14:00-16:00: Closing Session
o Presentation of findings and conclusions by IAEA Experts
Team.
o General discussions.
o Closing remarks, by IAEA Mr. Jamet
. Closing remarks, by NISA.
16:00: Press conference: IAEA/Mr. Jamet/Mr. Godoy/Mr. Rickwood
17:00-17:30  Courtesy visit to NSC — Prof. Suzuki and Commissioners.
Adjourn
18:30-20:00 Internal Meeting IAEA Experts Team at the Hotel Meeting Room..
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Saturday, 2" February:  Departure of Experts from Tokyo to home countries.
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APPENDIX II - LIST OF PARTICIPANTS

AlL1 TAEA REVIEW TEAM:

IAEA STAFF MEMBER:

1. Mr. JAMET Philippe Team Leader | Director,
(TL) Division of Nuclear Installation Safety

Department of Nuclear Safety and Security
International Atomic Energy Agency
Wagramerstrasse 5, P.O. Box 100

A-1400 Vienna, Austria

Tel: +43 1 2600 22520

Fax: +43 1 26007

Email: p.jamet@iaea.org

2. Mr. GODOY Antonio R. Deputy Team | Acting Section Head

Leader (DTL) | Engineering Safety Section
Division of Nuclear Installation Safety

Department of Nuclear Safety and Security
International Atomic Energy Agency
Wagramerstrasse 5, P.O. Box 100

A-1400 Vienna, Austria

Tel: +43 1 2600 22513

Email: a.r.godoy(@iaea.org

3. Mr. RICKWOOD Peter Press Officer | Division of Public Information
International Atomic Energy Agency

Wagramerstrasse 5, P.O. Box 100
A-1400 Vienna, Austria
Tel: +43 1 2600 22047

TAEA EXTERNAL EXPERTS:

4. Mr. CAMPBELL Gregor External Expert | Doosan Babcock Energy Limited
Technology & Engineering

Portfield Road, Renfrew

Scotland PA4 8DJ

Tel.: +44 141 885 3613

E-mail: gcampbell@doosanbabcock.com

5. Mr. CAMPBELL Kenneth | External Expert | ABS Consulting

1030 NW 161° Place

Beaverton 97006 OR

USA

Tel: +1 503 533 4359

Email: KCampbell@egecat.com
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6. Mr. DOGLIONI, Carlo

External Expert

Dipartimento Scienze della Terra
Universitat La Sapienza

P.le A. Moro 5

Box 11 I-00185

Italy

Tel: +39 066 450 1189

Email: carlo.doglioni(@uniromal .it

7. Mr. ENGEL Robert

External Expert

Leibstadt Nuclear Power Plant
CH-5235 Leibstadt
Switzerland

Tel: +49 919 31693

Email: Robert.Engel@kkl.ch

8. Mr. GURPINAR Aybars

External Expert

Seckinpah Sitesi No. 100

Cesme

Turkey

Tel.: +43 664 5385787

E-mail: aybarsgurpinar@yahoo.com

9. Mr. KOSTOV Marin

External Expert

Risk Engineering Ltd

34 Totleben Blvd., POB 4, Sofia 1606
Bulgaria

Tel.: +35 988 807 582

Fax: +35 929 549 100

E-mail: kostov(@riskeng.bg ; kostov(@bas.bg

10. Mr. SERVA Leonello

External Expert

Insubria University - Professor
Via dei Dauni 1

00185 Roma

Italy

Tel.: +39 06 4469397

E-Mail: leonello.serva@apat.it

11. Mr. SOLLOGOUB Pierre

External Expert

Pierre Sollogoub

CEA/Saclay
DEN/DANS/DM2S/DIR

Bat 607, 91191 Gif sur Yvette Cedex
France

Tel: +33 169 0827 16

Email Pierre. SOLLOGOUB@cea.fr
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12. Mr. TAYLOR Theodore

External Expert | Mail K5-26 2400
Stevens Richland
Washington 99354

USA

Tel: +1 509 375 4331
Email: tt.taylor@pnl.gov

13. Mr. VANDEWALLE
Andre

External Expert | Sentier du Berger 75
B-1325 Corroy-le-Grand
Belgium

Tel: +32 10 688308
Email: nsss@skynet.be

A.IL.2 JAPANESE ORGANIZATIONS

A.IL2.1. NISA - Nuclear and Industry Safety Agency
1-3-1 Kasumigaseki Chiyoda-ku Tokyo 100-8986 Japan

Yasuhisa KOMODA
Shigeharu KATO
Akira FUKUSHIMA
Hideshi UEDA
Masahiro YAGI
Masanobu KATO
Kazuko NAGURA
Tomoho YAMADA
Tadao KANDA

Uichiro YOSHIMURA

Yoshinori MORIYAMA
Shuuji KAWAHARA

Hiroyuki ITO

Yuichi SATO

Director-General

Deputy Director-General for Nuclear Power

Deputy Director-General for Safety Examination
Director, Policy Planning and Coordination Division
Director, International Affairs Office

Deputy Director, International Affairs Office
Assistant Director, International Affairs Office
Director, Nuclear Safety Regulatory Standard Division

Director for Safety Examination, Nuclear Safety Regulatory
Standard Division

Director, Nuclear Safety Public Relations and Training
Division

Director, Nuclear Power Licensing Division

Director, Seismic Safety Office, Nuclear Power Licensing
Division

Deputy Director, Seismic Safety Office, Nuclear Power
Licensing Division

Safety Examiner, Seismic Safety Office, Nuclear Power
Licensing Division
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Hisanori NEI
Yukinori MAEKAWA

Ryo KAMITO

Director, Nuclear Power Inspection Division

Director for Safety Examination, Nuclear Power Inspection
Division

Senior Examiner for Safety, Nuclear Power Inspection
Division

Tatsuya TAGUCHI Deputy Director, Nuclear Power Inspection Division

Hideaki ENDO
Shinji SUNOUCHI
Satoshi KODAMA

Masahiro OKUDA
Nobuhiko SHIRAISHI

Deputy Director, Nuclear Power Inspection Division
Deputy Director, Nuclear Power Inspection Division

Nuclear security inspector, Nuclear Power Inspection
Division

Director, Nuclear Emergency Preparedness Division

Director, Fire Protection and Prevention Office, Nuclear
Emergency Preparedness Division

A.IL2.2. JNES Incorporated Administrative Agency - Japan Nuclear Energy Safety

Organization

3-17-1 Toranomon Minato-ku Tokyo 105-0001 Japan
Tel.: (+81)3 4511 1900

Hideki NARIAI

Koji YAMASHITA
Katsumi EBISAWA
Shohei MOTOHASHI
Naotaka TAKAMATSU
Hideaki TSUTSUMI
Hiroshi ABE

Takehiro OTSUKA
Hideo KOIKE
Munenori HIRASAWA
Yuko NOMURA
Katsunori OGURA
Yoshio YAMAMOTO
Masaki NAKAGAWA

President

Associate Vice-President

Director-General, Seismic Safety Division

Assistant Director-, Seismic Safety Division

Director, Seismic Safety Division

Senior Officer, Seismic Safety Division

Principal Staff, Seismic Safety Division

Assistant Director-General, Inspection Affaires Division
Director, Inspection Affaires Division

Senior Officer, Safety Information Research Division
Assistant Director, Public Relations Office

Senior Officer, Safety Analysis and Evaluation Division
Senior Officer, International Relations Office

Senior Officer, International Relations Office
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Keisuke TSURUGA Senior Officer, International Relations Office

AJL2.3.

TEPCO - TOKYO ELECTRIC POWER CO:

1-3 Uchisaiwai-cho 1-Chome Chiyodaku Tokyo 100-8560 Japan

Ichiro TAKEKURO
Akio TAKAHASHI
Kimitoshi YAHAGI

Susumu KAWAMATA
Hiroto KATAOKA
Akio TOBA

Yoshikazu SUZUKI

Masami ISHIKAWA

Susumu KUNITOH
Yasushi TATENO

Akihisa HEIKE

Hideo SATO

Toshihiro MASUDA

Takashi MURAYAMA

Hiroshi ARISAKA

Hikaru KURODA

Hideaki TOKUMA

Takao ENDO

Executive Vice President & Chief Nuclear Officer
Director, Site Superintendent, Kashiwazaki-Kariwa NPP

Nuclear Corporate Planning Group, Nuclear Power & Plant
Siting Administrative Department

Unit Superintendent (Units 1-4), Kashiwazaki-Kariwa NPP
Unit Superintendent (Units 5-7), Kashiwazaki-Kariwa NPP

Deputy Superintendent (Safety Management), Kashiwazaki-
Kariwa NPP

Deputy Superintendent (Civil Engineering), Kashiwazaki-
Kariwa NPP

General Manager, Quality and Safety Management
Department, Kashiwazaki-Kariwa NPP

Nuclear Plant Safety, Nuclear Power & Plant Siting Division

Maintenance Department (Units 1-4) & Maintenance
Department (Units 5-7), Kashiwazaki-Kariwa NPP

Manager, Administration Group, Administration
Department, Kashiwazaki-Kariwa NPP
Manager, Physical Protection Group, Administration

Department, Kashiwazaki-Kariwa NPP

Manager, Reactor Project Group, Maintenance Department
(Units 1-4), Kashiwazaki-Kariwa NPP

Reactor Project Group, Maintenance Department (Units 1-
4), Kashiwazaki-Kariwa NPP

Turbine Mechanical Group, Maintenance Department
(Units 1-4), Kashiwazaki-Kariwa NPP

Manager, Reactor Mechanical Group, Maintenance
Department (Units 5-7), Kashiwazaki-Kariwa NPP

Reactor Mechanical Group, Maintenance Department (Units
5-7), Kashiwazaki-Kariwa NPP

Turbine Mechanical Group, Maintenance Department
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(Units 5-7), Kashiwazaki-Kariwa NPP

Yasuhiro KUBO Civil Engineer Group, Administration Department,
Kashiwazaki-Kariwa NPP

Masahiko YOKOO Civil Engineer Group, Administration Department,
Kashiwazaki-Kariwa NPP

Satoru JIN Architectural Engineer Group, Administration Department,
Kashiwazaki-Kariwa NPP

Fukashi WATANABE Quality and Safety Management Dept., Safety Management
Group Manager

Akihiko TAKIZAWA Safety Management Group, Quality and Safety Management
Department, Kashiwazaki-Kariwa NPP

Hideo NAKAMURA Quality Control Group & Safety Management Group,
Quality and Safety Management Department, Kashiwazaki-
Kariwa NPP

Takeshi HORIKAWA Safety Management Group, Quality and Safety Management
Department, Kashiwazaki-Kariwa NPP

Hiroyuki AOKI Quality Control Group, Quality and Safety Management
Department, Kashiwazaki-Kariwa NPP

Yasuhiro MATSUZAWA Safety Management Group, Quality and Safety Management
Department, Kashiwazaki-Kariwa NPP

Tomokazu INOMATA Safety Management Group, Quality and Safety Management
Department, Kashiwazaki-Kariwa NPP

Takashi ANDO Safety Management Group, Quality and Safety Management
Department, Kashiwazaki-Kariwa NPP

Masanori TAKEUCHI Safety Management Group, Quality and Safety Management
Department, Kashiwazaki-Kariwa NPP

Hideo MUROHOSHI Manager, Administration Group, Nuclear Power Plant
Management Department

Kazuhiko YAMASHITA General Manager of Niigataken Chuetsu-oki Earthquake
Restoration Management Center

Jun MATSUMOTO General Manager, Seismic Issues Management Group,
Niigataken Chuetsu-oki Earthquake Restoration
Management Center

Kenji MURANO Manager, Seismic Integrity Engineering Group, Niigataken
Chuetsu-oki Earthquake Restoration Management Center

Kazuyuki NAGASAWA  Seismic Integrity Engineering Group, Niigataken Chuetsu-
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oki Earthquake Restoration Management Center

Yoshimasa TSUCHIYA  General Manager, Architectural Engineering Group,
Niigataken Chuetsu-oki Earthquake Restoration
Management Center

Kazuhiko YASHIRO Architectural Engineering Group, Niigataken Chuetsu-oki
Earthquake Restoration Management Center

Hiroyuki MIZUTANI Architectural Engineering Group, Niigataken Chuetsu-oki
Earthquake Restoration Management Center

Toshiaki SAKAI General Manager, Civil Engineering Group, Niigataken
Chuetsu-oki Earthquake Restoration Management Center

Kazuhiko YASHIRO Civil Engineering Group, Niigataken Chuetsu-oki
Earthquake Restoration Management Center

Makoto TAKAO Civil Engineering Group, Niigataken Chuetsu-oki
Earthquake Restoration Management Center

Satoshi ASAI Civil Engineering Group, Niigataken Chuetsu-oki
Earthquake Restoration Management Center

Tadayuki YOKOMURA General Manager of Nuclear Power Plant Management
Department

Shinichi KAWAMURA  General Manager, Nuclear Corporate Planning Group,
Nuclear Power & Plant Siting Administrative Department

Kazuyuki SHINODA Nuclear Corporate Planning Group, Nuclear Power & Plant
Siting Administrative Department
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APPENDIX III - SITE VISIT

AIIL1

PROGRAMME OF THE SITE VISIT - Kashiwazaki-Kariwa NPP

Date: Thursday, 31th January, 2008
09:00-10:00 Opening remarks / Whole Body Counter

Team A:

10:00-12:00 Plant Walkdown

Team Al: Unit No. 3 (reactor internal inspection, Recirculation
system(pumps, pipe supports), turbine inspection)

Team A2: Unit No. 7 (FMCRD overhaul, turbine inspection)
Team A3: Fire-fighting equipment & facilities

12:00-13:00 Lunch break
13:00-15:00 Continuation

Team Al: Unit No. 7 (FMCRD overhaul, turbine inspection)

Team A2: Unit No. 3 (reactor internal inspection, Recirculation
system(pumps, pipe supports), turbine inspection)

Team A3: Fire-fighting equipment & facilities

15:30-16:30 Team A3: Offsite Centre

Team B:

10:00-10:30 Explanation about geological investigations

10:30-11:30 Observation of core samples

11:30-12:30 Observation of boring investigation area
12:30-13:30 Lunch break
13:30-15:00 Discussion

15:00-16:30 Plenary session: General discussions

Explanation video about reactor internal inspection
Summary of the findings, Q&A
Closing remarks / Whole Body Counter

16:30-17:00 Press interview: IAEA

17:00

Departure from Kashiwazaki-Kariwa NPP
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A.IIL.2 COMPOSITION OF TEAMS

Team Al: Unit No 3 & No 7- Seismic Safety Examination-Inspection of Components
Integrity.

Jamet, P

Engel, R

Taylor, T

P. Rickwood

Fukushima, A / DDG of NISA

Kato, M / International Affairs Office, NISA
TEPCO: Yahagi, Kawamura, Shinoda

NS A LD~

Team A2: Unit No 7 & No 3 — Seismic Safety Examination-Inspection of Components
Integrity.

Sollogoub, P

Kostov, M

Campbell, G

Sunouchi, S / Inspection Division, NISA

Koike, H / Inspection Division, JNES

Nakagawa, M / International Relations Office, INES
TEPCO: Kataoka, Nagasawa

TeamA3: Fire safety

1. Vandewalle, A

A o A

2. Hirasawa, M / Safety information Division, INES

3. TEPCO: Kawamata, Tateno, Murohoshi, Matsumoto, Zin
Team B: Geological investigations — Visit to area of boring investigations.
Godoy, A

Campbell, K

Doglioni, C

Serva, L

Kawahara, S / Director Seismic Safety office, NISA

Ito, H / Seismic Safety Office, NISA

Abe, H / Seismic Safety Division, JINES

Nomura, Y / Public Relation Office, INES

TEPCO: Suzuki, Toba, Kubo, Takao, Asai, Mizutani

A S AT A B R o
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