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PREAMBLE

This report presents the results of the IAEA Operational Safety Review Team (OSART) review of Units 6
and 7 of Kashiwazaki-Kariwa Nuclear Power Plant, Japan. It includes recommendations for improvements
affecting operational safety for consideration by the responsible Japanese authorities and identifies good
practices for consideration by other nuclear power plants. Each recommendation, suggestion, and good

practice is identified by a unique number to facilitate communication and tracking.

This report also includes the results of the IAEA’s OSART follow-up visit which took place 24 months later.
The purpose of the follow-up visit was to determine the status of all proposals for improvement, to comment

on the appropriateness of the actions taken and to make judgements on the degree of progress achieved.

Any use of or reference to this report that may be made by the competent Japanese

organizations is solely their responsibility
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FOREWORD by the Director Gener-al

The IAEA Operational Safety Review Team (OSART) programme assists Member States to enhance safe
operation of nuclear power plants. Although good design, manufacture and construction are prerequisites,
safety also depends on the ability of operating personnel and their conscientiousness in discharging their
responsibilities. Through the OSART programme, the IAEA facilitates the exchange of knowledge and
experience between team members who are drawn from different Member States, and plant personnel. It is
intended that such advice and assistance should be used to enhance nuclear safety in all countries that operate

nuclear power plants.

An OSART mission, carried out only at the request of the relevant Member State, is directed towards a
review of items essential to operational safety. The mission can be tailored to the particular needs of a plant.
A full scope review would cover ten operational areas: leadership and management for safety; training and
qualification; operations; maintenance; technical support; operating experience feedback; radiation
protection; chemistry; emergency preparedness and response and accident management. Depending on
individual needs, the OSART review can be directed to a few areas of special interest or cover the full range

of review topics.

Essential features of the work of the OSART team members and their plant counterparts are the comparison
of a plant's operational practices with best international practices and the joint search for ways in which
operational safety can be enhanced. The IAEA Safety Series documents, including the Safety Standards and
the Basic Safety Standards for Radiation Protection, and the expertise of the OSART team members form the
bases for the evaluation. The OSART methods involve not only the examination of documents and the
interviewing of staff but also reviewing the quality of performance. It is recognized that different approaches
are available to an operating organization for achieving its safety objectives. Proposals for further

enhancement of operational safety may reflect good practices observed at other nuclear power plants.

An important aspect of the OSART review is the identification of areas that should be improved and the
formulation of corresponding proposals. In developing its view, the OSART team discusses its findings with
the operating organization and considers additional comments made by plant counterparts. Implementation of
any recommendations or suggestions, after consideration by the operating organization and adaptation to

particular conditions, is entirely discretionary.

An OSART mission is not a regulatory inspection to determine compliance with national safety requirements
nor is it a substitute for an exhaustive assessment of a plant's overall safety status, a requirement normally
placed on the respective power plant or utility by the regulatory body. Each review starts with the expectation
that the plant meets the safety requirements of the country concerned. An OSART mission attempts neither to
evaluate the overall safety of the plant nor to rank its safety performance against that of other plants

reviewed. The review represents a “snapshot in time”’; at any time after the completion of the mission care
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must be exercised when considering the conclusions drawn since programmes at nuclear power plants are RRIC S, X HEINT/EmESE T ABICITEENRLETH S, BRI TW VB 2 #iim CE< Z &3,
constantly evolving and being enhanced. To infer judgements that were not intended would be a ZOWEFEOBRS TR ORBLTHA D,

misinterpretation of this report.

The report that follows presents the conclusions of the OSART review, including good practices and

proposals for enhanced operational safety, for consideration by the Member State and its competent
authorities.
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INTRODUCTION AND MAIN CONCLUSIONS

INTRODUCTION

At the request of the government of Japan, an TAEA Operational Safety Review Team
(OSART) of international experts visited units 6 and 7 of the Kashiwazaki-Kariwa Nuclear
Power Station from 29 June to 13 July 2015. The purpose of the mission was to review
operating practices in the areas of Leadership and Management for Safety, Training and
Qualification; Operations; Maintenance; Technical Support; Operating Experience;
Radiation Protection including Post Accident Sampling; Emergency Planning and
Preparedness and Severe Accident Management. In addition, an exchange of technical
experience and knowledge took place between the experts and their plant counterparts on
how the common goal of excellence in operational safety could be further pursued.

Kashiwazaki-Kariwa nuclear power station is located almost at the centre of Niigata
Prefecture between Kashiwazaki City and Kariwa Village on the coast of the Sea of Japan.
The site covers an area of around 4.2 million square metres and is encircled by a hilly area
of pine forest. Kashiwazaki city, to the south, has a population of approximately 92000 and
Kariwa village, to the east, approximately 5000.

There are seven units on the site; all operated by the Tokyo Electric Power Company
(Tepco), Units 1 to 5 are 1100 MWe BWR5 Reactors. Unit 1 has a Mark II containment
vessel, units 2 to 5 have Mark II advanced containment vessels. Units 6 and 7 are 1356
MWe Advanced BWRs in ABWR containments. Units 1 to 5 were commissioned between
1985 and 1990, Unit 6 entered commercial operation in 1996 and Unit 7 in 1997. In total
the site has an installed capacity of 8212 MWe, delivered to the grid system via two 500kV
power lines with the possibility of upgrading one of these lines to 1000kV in the future.
There are approximately 1100 Tepco personnel on the site and 4500 contractor personnel.

All seven units at the station have been shut down since March 2012. In the period since
then the station has been implementing a significant programme of enhancements to the
site, the installed plant and management programmes and procedures to enhance the
robustness of defences against severe accidents.

The 2015 Kashiwazaki-Kariwa OSART mission was the 183rd in the programme, which
began in 1982. The team was composed of experts from Canada, the Czech Republic,
Finland, France, Slovakia, Sweden, the United Kingdom and the United States and the
collective nuclear power experience of the team was approximately 350 years.

Before the OSART mission, the team studied information provided by the TAEA and the
Kashiwazaki-Kariwa station to familiarize themselves with the main features and
performance of the station, staff organization and responsibilities and important
programmes and procedures. During the mission, the team reviewed many of the station’s
programmes and procedures in depth, examined indicators of plant performance, witnessed
work in progress, the behaviours of workers and management, and held in-depth
discussions with workers at the station. In addition the team observed the work done to
address issues arising from the 2011 events at Fukushima-Daiichi

Throughout the review, the exchange of information between the OSART experts and
Kashiwazaki-Kariwa personnel was very open, professional and productive. Emphasis was
placed on assessing the effectiveness of operational safety rather than simply the content of
programmes. The conclusions of the OSART team are based on the station’s performance
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and programmes compared with the IAEA’s Safety Standards.

The following report is produced to summarize the findings in the review scope, according
to the OSART Guidelines document. The text reflects only those areas where the team
considers that a Recommendation, a Suggestion, an Encouragement, a Good Practice or a
Good Performance is appropriate. In all other areas of the review scope, where the review
did not reveal further safety conclusions at the time of the review, no text is included. This
is reflected in the report by the omission of some paragraph numbers where no text is
required.

MAIN CONCLUSIONS

The OSART team concluded that the managers of Kashiwazaki-Kariwa power station are
committed to improving the operational safety and reliability of their station. The team
found good areas of performance, including the following:

-  Following the March 2011 accident at Fukushima Daiichi, Kashiwazaki-Kariwa has
implemented comprehensive and robust defences against severe accidents, including
additional tsunami and internal flood protection measures as well as enhanced installed
and mobile back-up electrical power supplies, pumps and heat exchangers;

- The station carries out frequent drills in challenging scenarios to ensure the station
personnel are well-prepared to deal with emergencies even under difficult
environmental conditions;

- The station has established thorough control of all combustible materials and ignition
sources to minimize fire risk.

A number of improvements in operational safety were offered by the team. The most
significant proposals include the following:

- Systems to gather operating experience in the different management areas in the
station should be integrated and the information collected should be used more
proactively to detect and correct low level issues before they become significant, and
enable the station to better exchange ‘lessons-learned’ with the rest of the nuclear
industry;

- The existing severe accident management guidance should be enhanced to cover all
plant conditions including potential events involving the spent fuel pools;

- The station’s emergency plans covering all situations should be more fully integrated
and documented in a way that is clear and easy to use.

Kashiwazaki-Kariwa station management expressed a determination to address the areas
identified for improvement and indicated a willingness to accept a follow-up visit in about
eighteen months.
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KASHIWAZAKI-KARIWA FOLLOW-UP SELF-ASSESSMENT

Receiving 6 recommendations and 9 suggestions, first of all the Plant Manager and the
management conducted a brainstorming to discuss about what did cause them to have such
findings, rather than directly thinking conclusions such as action plans, so as to have
common understanding about the facts, attitudes, and thoughts related to causes.

As specific countermeasures against individual findings, we are engaged in 7 processes
named "Process Seven" for improvement:

[1] to confirm and understand the facts for findings,

2] to look back the situation referencing the IAEA Safety Standards, etc. (criteria),
3] to understand gaps,

4] to analyze root causes,

5] to review countermeasures (to develop action policies),

[
[
[
[
[6] to create action plans (5W1H), and
[

7] to firmly conduct PDCA (such as monthly checking).

The Headquarters, as the nuclear power division, feel apologetic deeply for the Fukushima
Daiichi Nuclear Power Station accident, and established a special project system internally
to reconstruct its management model, aiming for essential operational improvements,
thereby stably engaged in various improvement activities through cooperation between the
Headquarters and power stations toward "fostering leadership including MO,"
"strengthening SAT," '"improvement of operator performance," "configuration
management," "equipment approval," "introduction of CAP," "utilization of important OE,"
"throughout implementation of ALARA."

The Nuclear Safety Center Director checks the improvement status for 15 matters stated
above monthly as a part of "[7] to firmly conduct PDCA," and if there is any deficiency in
standardization or preventive measures, the Director instructs us to take additional
measures. The results are as stated below.

O Eight matters have been completed: 2 recommendations and 6 suggestions

TQ 2.2(2): Set acceptance criteria for regular evaluations by MCR (main control

room) operators and conduct evaluations based on the criteria.

OP 3.1(1): Establish a more comprehensive guidance on activities related to
operations.

OP 3.6(1): Review arrangements related to organization of fire brigades at sites,
practical re-training for and guards to special fire brigades at sites, to
ensure effective actions for fire warnings.

RP 7.3(1): Implement appropriate structures and practices for contamination
control.

RP 7.4(1): Improve systems and practices in accordance with ALARA principles.
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EPP 9.3(1): Prepare an emergency plan to cover basic agreements and action
concepts by major emergency response departments. Complete existing
emergency procedures/guides to ensure establishing comprehensive,

clear and unified contents.

EPP 9.3(2): Restructure and improve TSC (Technical Support Center) based on
operational experiences, training, and designs for other similar
facilities.

SAM 10.6(1): Establish an official confirmation program including checking of

operator responses requiring emergency action.
O Four matters to be checked for completion: 2 recommendations, 2 suggestions

LAM 1.2(1): Set standards for work safety policies. Clearly communicate
risk-compatible standards to the leadership, make them understand
and conduct. Report, record, and analyze the trends of near-miss and

low-level events.

TQ 2.2(1): Adopt the training methods suitable for training to maintain effective
training.

TQ 2.2(3): Establish an official continued training program based on systematic
education/training methods related to maintenance and other
technological staff (for radiation protection, chemical and fuel
management).

SAM 10.4(1): Update EOP/SOP/AMG aiming to expand the document range to

include accident occurrence at SFP in shut-down operation systems and
DEC. Officially incorporate AOP and tsunami AMG into EOP/SOP.

O Three matters to be completed in the future: 2 recommendations, 1 suggestion

MAG&TS 4.6(1):  Officially approve design authority functions, and establish procedures
to enable complete, reliable and important plant design data
availability, including long-term saving and storage of detailed design

documents through the entire power station operation period.

Establish and
program.

MA&TS 4.10(1): implement a comprehensive equipment approval

OEF 6.9(1): Introduce an integrated system to manage all operation experience
information, and establish and implement OE program elements
related to report, selection, analysis, corrective actions, trend analysis,

and effectiveness evaluations.

We re-organized the above matters toward the follow-up mission starting in July 31, 2017,
and summarized them as "power station responses" stated below.

1. Issue analysis
1-1 Identified gaps

2. Enhanced Action Plans, Control and Roles and Responsibilities (Corrective Action
Plans)
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2-1 Action Plans and Control
2-2 Roles and responsibilities for action
3. The current status of the actions (Progress to date)
4. Performance Indicators (Success Indicators)
5. Main achievements (Results)
6. Sustainability

Moreover, we have promoted the improvement as a gift from ITAEA-OSART on

encouragements.
OSART TEAM FOLLOW-UP MAIN CONCLUSIONS

The TAEA conducted an OSART follow-up mission to Units 6 and 7 of the TEPCO
Kashiwazaki-Kariwa Nuclear Power Plant between 31 July and 4 August 2017. The team
consisted of an TAEA Team Leader and Deputy Team Leader plus two members of the
original OSART mission from 2015.

The team considered the plant’s response to the issues identified in the original mission
and conducted interviews, reviewed documents and performed field inspections to judge

progress.

15 issues were identified during the OSART mission in 2015. The team concluded that the
plant had resolved 8 of these regarding:

e Pass/fail criteria for evaluation of Main Control Room personnel.

*  Gaps in documentation governing the conduct of operations

* Arrangements and practices for contamination control

* Arrangements for consistent application of the ALARA principle

* Completeness and consistency of the emergency plan arrangements and concepts
e Configuration and layout of the Technical Support Centre

* Update of emergency operating procedures and accident management guidance to cover
all plant states and the spent fuel pools

e Enhanced validation of time critical operator actions

The team also concluded that the plant had made satisfactory progress to date in the other
7 identified issues. The status of these is briefly described below:

1.2(1)
to standard setting, management oversight and the setting and monitoring of performance

The plant has put in place a credible action plan that includes enhancements

indicators. There are several indicators that show favorable trends. However, some of
trends do not show improvement and, while adherence was notably better than in 2015, the
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team observed minor non-compliance with the safety expectation on holding the hand rail
on stairways. On that basis the team expects the plans will eventually be successful but

that more time is needed before the issue can be considered resolved.
2.2(1)

and use of didactic tools. However although the team believes that the issue will be

The team noted some improvement in the lecture skills of external instructors

resolved once the action plan is more fully implemented this requires more time.

2.2(3)
2016 and the resources available have been increased. New training programmes have

The TEPCO Education and Training department was reorganized at the end of

been developed in some, but not all, areas and new performance indicators have been in
place for several months. These changes are expected to lead to resolution of this issue but

more time 1is required.

3.6(1)

improved the coordination of the onsite fire brigades to minimize the waiting time before

The plant has implemented an enhanced annual fire drill schedule and

the offsite fire brigade gains access to the site. However the total time before firefighting
teams reach the location of fires is still long. The plant has plans to improve this aspect

further which require more time before the issue can be considered resolved

4.6(1)
associated guidelines and the intent to establish a design authority function at the

The team noted progress in reconstitution of design basis documentation and
corporate office. This is in progress but will take some considerable time to complete and
for the required training to be delivered. The team also heard that a new engineering
centre of about 400 enngineers, including about 120 design engineers will be established to
implement engineering activities for specific plants and units. The team acknowledged that
these plans exceed the original scope of the OSART suggestion and is confident that, once
implemented, the issue will be resolved.

4.10(1)

qualification programme. Some of the data required to provide qualification evidence is

The team noted progress in developing a comprehensive equipment
held by the original plant designers and vendors and acquiring this will take time. The
plant is at an advanced stage of developing a configuration management and document
system, which will integrate the equipment qualification programme in the first half of
2018. Training of TEPCO personnel in the EQ programme has started but still has some
way to go. Because these good initiatives have started, but are not yet complete, the team

concluded that satisfactory progress has been made to date.

6.9(1) The analysis of the OE issue identified during the OSART revealed a
significant number of gaps. Many of these have been addressed but in some areas the
expected elements of an effective OE programme have only been started relatively recently.
These have yet to mature and achieve the levels of performance expected. One key aspect of
the original finding was the lack of integration of OE and corrective action programmes
across the site and the company. The planned activities are judged likely to be successful as
long as they are pursued rigorously to completion.
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The team received excellent support from the site and corporate personnel during the | 22 & THEH L TV D,
follow up mission. Their openness and cooperation is gratefully acknowledged.
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1. LEADERSHIP AND MANAGEMENT FOR SAFETY
1.1 ORGANISATION AND ADMINISTRATION DEVELOPMENT

The station has a robust set of management documents which clearly specify the
responsibility for safety, senior managers’ responsibilities and accountability including
interactions with the corporate organisation.

The Nuclear Power Division Management Guidelines document clearly defines policies of
the station and in section 6 also defines 23 ‘Ideal State of process’ each having its own
improvement plan. The Station is encouraged to continue the focus on these improvement
plans ensuring there are clear ‘Who, What and When’ criteria.

1.2 STRUCTURES AND FUNCTION OF THE OPERATING ORGANISATION

The station has an industrial safety programme including leadership coaching in the field.

However some industrial safety rules, procedures and instructions are not always
commensurate with the risk and adherence in the field is not always consistent.

During field observations, workers displayed inconsistent use of personnel protective
equipment and inconsistent understanding of station industrial safety rules.

Low level behaviour events and near misses are not systematically recorded and so cannot
be trended. The team made a recommendation in this area.

During the mission, the team observed behaviours of station staff in comparison with the
safety culture attributes promoted in the IAEA Safety Standards. The team identified a
number of facts related to strengths and weaknesses that could assist management efforts
regarding safety culture at Kashiwazaki Kariwa.

With respect to the strengths, the team recognized the following:

- The station staff were highly cooperative and reacted very positively when the team
discussed possible improvements;

- Station material conditions and housekeeping are very good despite very intensive
on-going reconstruction and safety enhancement work;

- The station staff use systematic self-checking tools during all work activities.

However, some other features indicate that additional efforts could result in further improvement of
safety culture. For example:

- Industrial safety concerns are present in the field but are not consistently being recorded or
addressed;

- Management expectations in the area of industrial safety are not always adhered to, especially by
contractors.

Leadership in the field and low level reporting and trending need improvement so that declining
performance is detected and corrected before becoming more significant.
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DETAILED LEADERSHIP AND MANAGEMENT FOR SAFETY FINDINGS

1.2 STRUCTURE AND FUNCTION OF THE OPERATING ORGANISATION.

1.2(1) Issue: Some industrial safety rules, procedures and instructions are not always commensurate with
the risk and adherence in the field is not always consistent; measurement and trending of industrial safety
behaviours in the field is not fully effective.

During the plant tour the team observed the following:

- On one occasion workers working at height were wearing harnesses but were not immediately
clipped on;

- On another occasion a worker was wearing a harness and performing work involving a risk of
slipping/falling (cement mixer chute) but was not secured;

- Several workers in the field carrying out manual work were not wearing protective gloves;

- Some members of station staff wore cotton gloves, some did not and when questioned gave
inconsistent explanation of the rules;

- Staff observed not adhering to the ‘hold the hand rail’ policy;
- Worker observed using a heavy hammer with another worker in the vicinity.

The team also noted that low-level behavioral events and near misses are not
systematically recorded and so cannot be trended.

Without clearly understood industrial safety standards and expectations, commensurate with the risks and
their reinforcement in the field, the risk of an industrial safety event will increase.

Recommendation: The plant should ensure industrial safety policy standards, commensurate with the
risks, are clearly communicated and understood and then enforced by leadership in the field. Near misses
and low level events should be reported, recorded and trended

TAEA Basis:
Requirement 23

5.26. The non-radiation-related safety programme shall include arrangements for the planning,
implementation, monitoring and review of the relevant preventive and protective measures, and it shall be
integrated with the nuclear and radiation safety programme. All personnel, suppliers, contractors and
visitors (where appropriate) shall be trained and shall possess the necessary knowledge of the
non-radiation-related safety programme and its interface with the nuclear and radiation safety programme,
and shall comply with its safety rules and practices. The operating organization shall provide support,
guidance and assistance for plant personnel in the area of non-radiation-related hazards.

Plant Response/Action:
1. Issue Analysis

At the power station, there were guidelines in the industrial safety basic rules (Uniform Expectations),
which do not conform to risks, and communication to contractors was insufficient. As a result, it
found out that compliance with the rules was not satisfied.

Near-miss and low-level events were observed at MO and instructions on improvement were
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given as needed. However, these were not utilized effectively due to lack of systematic records and
trend analysis.

We understand that major causes that lead to IAEA OSART recommendations are; lack of
consciousness to workers and insufficient consideration to save each other, insufficient technical
skill to reduce risk, and lack of communication skill to coach all TEPCO employees and contractors
on the importance to follow industrial safety basic rules.

TEPCO developed action plans for improvement and many actions are in progress.
1-1 Identified gaps

There are guidelines in the industrial safety basic rules (Uniform Expectations),
which do not conform to risks.

- A safety belt must be used as a rule, however, using a safety belt hook is not
specified for work activities at elevated locations.

- Standard safety equipment to wear in work fields of the power station is unclear.
- Arule to hold handrails when going down stairs is not specified.

- Guidelines in conformance to risks are not shared sufficiently with contractors. As
a consequence, compliance to rules is not achieved. Since the method to confirm
the status of compliance is insufficient, workers fails to understand even the
ambiguity of the rules in itself besides insufficient level of understanding.

- Since low-level actions and near-miss events are not recorded in a systematic
manner, it is impossible to perform trend analysis, and low-level actions and
near-miss events are not effectively utilized.

2. Enhanced action plan, management and roles and responsibilities (corrective action
plans)

2-1 Action Plans and Control

- ”Nuclear Division Disaster Prevention Basic Manual” was issued on April 2016. This manual
clarifies responsibilities and authorities in regards to safety management. The manual also
defines basic operating procedure in the Nuclear Division. In addition to this, Safety measure
specifications was formally placed as attachment of this manual in May 2017. Before this,
Safety measure specifications was simply given to contractors as part of contract materials to
explain industrial safety basic rules that all contractors has to follow. Safety management
section at HQ is responsible for the maintenance and revision of Safety measure specifications.

- Some of the contents described in Safety Measure Specifications simply are only
to follow regulatory requirement. In order to further supplement/enhance description in Safety
Measure Specifications, the site developed Uniform Expectations with more detailed

description on industrial safety.

- Main contractors and TEPCO site managers improve their relationship as partners. Enhance
communication and information sharing opportunities between them to better understand safety
related activities within contractors. It will also help find good practices and share with other
contractors.

- To monitor how safety basic rules are followed by workers by Management Observations.

- To collect and analyze observation reports such as non-conformance to basic rules, small
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findings, good practices during MO. Analysis result is utilized when setting priorities on
corrective actions.

2-2 Roles and responsibilities of actions

The Disaster Protection Safety Group at HQ is responsible for revising the industrial safety rules

(Safety measure specifications) . The group is also responsible for developing and implementing
safety enhancement activities based on CNO’s safety directives. It is also responsible for oversight
and improvement of safety-related activities.

Site is responsible for revising industrial safety basic rules (Uniform Expectations). Also,
implementation of safety enhancement activities based on SVP’s safety directives. In
addition, it is responsible for the evaluation and improvement of safety-related
activities at site.

A safety management working group, consisting of power station staff and employees of
contractors, revises Uniform Expectations. Once the document is revised, representatives of main
contractors announces the revision to contractor employees and field workers.

3. The current status of the actions
(1) “Nuclear Division Disaster Prevention Basic manual” and “Safety measure specifications”

Safety Management section at HQ has primary responsibility on the maintenance and revision of
Safety Measure Specifications. Prior to a revision, Maintenance division and main contractors are
asked for comments via site counterpart.

Following countermeasures were added as OE in the revision of Safety Measure

Specifications in May 2017:

- Measures to prevent reoccurrence of fatal disaster of a worker who were pinched by vacuum
track at 1F site.

- Measures to prevent reoccurrence of extension cord fire as OE from nuclear industry.

- Measures to prevent reoccurrence of collapse of a crane at Kansai Mihama NPP
(2) Site industrial safety basic rules (Uniform Expectations)
revision in Feb. 2016

The power station clarified a scope of applying the industrial safety rules as well as
numerical figures to establish more easy-to-understand rules for field workers.
Examples of revised rules are listed below:

- Ensure to hook a safety belt hook on a safe place for work activities to be
performed at elevated locations with the height of 2m or higher.

- Standard safety equipment to wear in work fields of the power station has been
specified (helmet, working clothe, protection glasses, earplugs, gloves, safety belt,
safety shoes, light).

- Ensure to hold handrails when going down stairs.
On-site communication

In an attempt to make power station staff and corporate representatives of major
contractors understand the revised industrial safety rules, the power station held 4
briefing sessions on those industrial safety rules. Following these, each major
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contractor held briefing sessions on the revised industrial safety rules for those
engaged in construction works to make them understand those rules.

During those sessions, the power station and each major contractor recorded
attendees to make sure that all station staff and workers could take the session.

Review of industrial safety rules

Disaster Safety Group reviews industrial safety rules every once a year to maintain
effectiveness of the rules. During the review in 2017, points below were amended and
revised as June 2017 version:

- Revision on the usage of safety belt (the rule was revised to help easy
understanding for station staff, contractors and field workers)

- Clarification of rules during heavy lift work: when workers has to evacuate from
under lifted weight.

(3) Understanding major contractor’s safety enhancement activities and lateral
spread

Representatives of major contractors and TEPCO site managers are working together
as partners. They are collaborating each other to enhance communication and
information sharing opportunities. This activities provide opportunities to
communicate TEPCO’s expectations to major contractors. This also gives
opportunities for TEPCO to monitor and coach contractor’s safety enhancement
activities. In addition, if good practices are identified, it is shared with other
contractors so that overall site performance improves.

(4) MO based on industrial safety basic rules

The executives at the power station and corporate representatives from major contractors conducts
MO to identify gaps with the industrial safety rules.

If any gaps are identified, they need to interview to the field workers to understand root cause as well
as provide coaching to the workers.

(5) MO result record collection, trend analysis and corrective actions
MO result record collection

Coordinators of various kinds of walk down (plant walk down by a special committee,
MO by maintenance managers, “Verify” activities) has to collect records on
nonconformance to rules, findings and good practices that are identified during MO.

Trend analysis

A new trend analysis scheme was introduced in January 2016 to analyze MO summary, which
categorizes MO results using basic actions listed below:

- findings related to reducing human errors (categories: appropriate usage of tools
and work areas, communication, finger pointing etc.)

- findings related to securing work space (categories: appropriate usage of
instrument/tools/ safety equipment, appropriate entry restriction to specific areas,
appropriate safety actions during work, measures to prevent drops etc.)

- findings related to improving work quality (categories: FME, work procedure check etc.)
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In 2017, TEPCO Nuclear Division issued Fundamentals which also include industrial
safety fundamentals. MO database system was developed afterwards and now MO
result can be reported via this system with easy link to Fundamentals. This enables
easy trend analysis and categorization of near-miss or small events based on
Fundamentals starting from April 2017.

Corrective actions

MO analysis result is reported every month to safety promoting committee. Weakness
1dentified are shared with station personnel and contractors and cautions are given to
avoid reoccurrence of such event.

Those frequently observed weakness is picked up as priorities to be observed during
MO next month (started from Sept. 2016)

4. PI
- revision of industrial safety rules, review of the rules : once per year

- Trend analysis of low-level events and near-miss events identified during MOs: once per
month

- Industrial safety events: None per year
5. Main achievements

In February 2016, the power station revised the industrial safety rules to be conforming to risks. In
addition, review on rules continued and revision was made again in June 2017.

If a gap from the guidelines is identified, the executives at the power station and
corporate representatives ask questions to workers through MO to make them
understand and implement rules by raising awareness.

Trend analysis results through MO show similar noncompliance items associated with near-miss
and low-level events continue. Because of that, correction measures are continuously taken by
asking questions to workers to make them understand the rules under the framework that MO by
Safety promotion council’s patrol checks points-of-focus and gives instructions.

At the power station, the number of zero-accident days (excluding near events)
exceeds consecutive 800 days as a result of above activities, and still continues.

A rate of using handrails among power station staff and employees of contractors
when going down stairs is maintained at 98% or higher, indicating that the rule of
using handrails when moving down stairs has been established.

6. Sustainability

The power station has specified the framework on revising rules as follows to
maintain the industrial safety rules effective.

- Method to ask for opinions from parties concerned
- Communicate details on revised rules

The power station has defined a patrol management manual in which the power
station executives participate, and also specified the following framework.

- Trend analysis on near-miss and low-level events based on MO results
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Framework to check point-of-focus by MO in light of above trend analysis results

TAEA comments:

This issue was analysed in meetings over a period of 2-3 months, primarily at management level, with
the view that the level of analysis and discussion was equivalent in rigour to a formal root cause
analysis. As well as identifying the cause these meetings created a corrective action plan. These were
then shared with the safety management working group to agree the specific, lower level actions. In
exploring the reasons why the issue existed, no single primary cause had been conclusively identified.
However one view expressed was that the plant had not previously emphasised safety sufficiently

strongly. Insufficient training was also seen as a contributory factor.

Arising from the analysis the main components of the corrective action plan are:

Improved pre-job briefing and risk management

Enhanced management observations involving the safety promotion council, heads of contractor

companies, senior plant management, TEPCO general managers.

Creation of a fundamentals document, issued to all plant staff, describing expectations regarding

leadership, cross-functional issues and individual accountabilities
Enhanced trending of injuries as well as near misses and low-level events.

Changes to industrial safety rules to eliminate inconsistencies, poor alignment of risks and

requirements and to bring these together into a single source document

The changes to the safety rules include:

- Introduction of ‘Fundamentals’ booklet for all station staff

Caution descending stairs (hold the handrail)

Clearer guidance on when to use specific items of personal protective equipment (commensurate with
the risk)

Caution using rotating hand tools

Bring all safety rules together in a single document

These changes were communicated to all plant staff over 4 briefing sessions.

Since the main OSART mission a comprehensive Management Observation programme has been

initiated with each general manager now carrying out between 2 and 4 observations every month. The

results of the observations are categorized according to underlying issue (for example: industrial safety,
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quality of maintenance work, proper use of safety equipment, proper demarcation of work areas). In
discussions with a senior member of a shift operations crew the value of these observations in

reinforcing expectations was acknowledged as an improvement

The plant employs an independent external expert to review and provide feedback regarding industrial

safety at the monthly plant-wide Safety Review Meeting

The plant now has enhanced monitoring of trends for lost time injuries, accident numbers and frequency
rates, fire hazards etc. Some of these have been further divided, for example into underlying causes
such as procedural adherence, workplace safety and human error. Counterparts acknowledged that
despite the enhanced management attention these issues are still recurring. This was confirmed by
metrics on the occurrences of such issues which do not yet show any discernible change in the rate of

incidence.

In the area of industrial safety, the station high level indicator is the number of days since the last lost
time accident. At the start of the follow up mission this number was over 800 days, in other words
there have been no LTAs since before the start of the previous OSART mission in mid-2015. Another
favourable trend is that for Accident Frequency Rate, which has improved from 1.0 per million working

hours in 2015, to 0.65 in 2016 and (at the time of the follow up mission) to 0.43.

A safety initiative to improve compliance with the ‘hold the handrail’ policy however does show sustained
improvement in compliance over a two year period, though some minor non-compliances were noted by

the team during the follow up visit.

The actions that have been initiated but not yet fully implemented and that will sustain improved
performance in this area are:
- programmed, enhanced Management Observations by all senior plant managers, contractor senior

managers and station general managers
- Revisions to safety rules to add clarity and bring these all together in a single consistent document

- Plant-wide safety review meetings attended by the site superintendent and managers.

Conclusion: Satisfactory progress to date
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2. TRAINING AND QUALIFICATIONS
2.2 QUALIFICATION AND TRAINING OF PERSONNEL

The station line departments’ managers and leaders are involved in the training process for
their subordinates. A good understanding of ownership of training programs and materials
was demonstrated by operations and maintenance group managers during interviews.

Regular meetings about Training for station line departments are conducted. Training
needs for line personnel and other relevant training topics are discussed during these
meetings. There is a regular monthly meeting of Operations Group Managers with all
available Shift Supervisors, which also covers communication regarding training policy and
training goals. There is an expectation for line managers to regularly observe training
activities for their personnel. However, this expectation is not fully followed as expected.
The team encourage the station to continue and enhance training observations.

NI-20-guide 3 ‘Education and Training Programme Development and Evaluation Guideline
for Technical Staff Members in Nuclear Power Department’, is a document that describes
the use of the Systematic Approach to training (SAT) methodology. SAT is used as standard
for operations personnel. Expected outputs from SAT phases, such as task lists,
Difficulty-Importance-Frequency (DIF) analyses, learning objectives, training materials,
examination tests, etc. are available.

Well-structured initial and continuing training programmes are in place for operational
personnel and initial training programmes for maintenance and other technical staff.
There is detailed and comprehensive planning of operational personnel continuing training
broken down to individual level. It contains all expected topics such as operating
experience, station performance issues, station modifications, procedure modifications. In
the event of station modifications the training for operation staff contains the purpose,
construction, operational rules, interlocks, and other details for modified equipment.
However, continuing training programmes for maintenance and other technical staff are
not formally established and the team suggested an improvement in this area.

The team observed a well-conducted simulator evaluation session of main control room
operators at the site simulator. After the session, a detailed post-briefing was held, good
feed-back was provided to the operator and an open and interactive discussion was held
between evaluator and operator. Based on results of a yearly evaluation, trainees who
achieve lower level results receive specific training on the relevant topics; and are then
evaluated again. This approach maintains the knowledge and skills level of operational
staff. However, the team suggested the station consider the development and
implementation of pass/fail criteria for this evaluation.

Team coordination training, known as Family simulator training, is provided to the whole
of each shift crew. Additional individual simulator training is provided to shift crew
members. This covers normal, abnormal, emergency and severe accident scenarios. Since
2015, the total number of simulator training days has been increased by 50% in order to
maintain team skills and good communication within the team. Good use of supervisory
techniques, communication skills, including three-way communication and self-checking
tools during a simulator training session on emergency operating procedures were observed
by the team.
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Site-specific induction training is provided to all contractors before issuing the site
entrance badge. Additional general safety, nuclear safety, radiation protection and
site-specific classroom training is conducted for contractors’ team leaders and plant
personnel. However, according to the currently implemented training schedule, some
contractor’s team leaders do not have the opportunity to receive any station representative
expectations during the whole period of training. The on-the-job-training (OJT), which
includes training of station personnel in coaching, is used during initial training for newly
hired personnel as well as for further enhancement of personnel skills. The OJT instructors
receive classroom training for trainers; however they are not given the opportunity to
practice the lecturer’s skills during these lessons. In some cases, it is pure text-book
training. The team observed several classroom training events and recommended an
improvement in this area.

The radiation protection classroom at the contractor’s training facility is well equipped
with various clothing, shoes, masks, gloves and other personal protective equipment
typically used in the Radiation Controlled Area (RCA). The station has a very well
equipped maintenance training facility with a large number of models, mock-ups,
Instrumentation & Control and Electrical workshops, visual posters and well equipped
classrooms. The station site simulator is capable of simulating normal, abnormal,
emergency and severe accident conditions up to 30000C fuel temperature. These training
facilities provide an excellent opportunity for hands-on training of station personnel. The
team observed several training sessions in these facilities and recognised this as a good
performance.

Classroom training on emergency response is provided to all station personnel during
induction training. An e-learning module on accident management is also provided to all
station personnel. Emergency drills of the emergency response organisation (ERO) are
conducted on a monthly basis. The station has made a significant commitment to using
training to improve performance and ensure a high state of readiness in response to design
extension conditions. The team identify this as a good practice.

There i1s a formally established programme to maintain and update instructor’s technical
skills by conducting field walk-downs and observations. However, due to the prolonged
station shut-down the instructors currently do not see added value in conducting such field
tours, and neither field tours nor walk-downs are conducted by instructors. The team
encourages the station to continue with this program for instructors.
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DETAILED TRAINING AND QUALIFICATION FINDINGS
2.2 QUALIFICATION AND TRAINING OF PERSONNEL

2.2(a) Good Practice: The station has made a significant commitment to using training to improve
performance and ensure a high state of readiness in response to design extension conditions.

- The simulator used for U6/U7 training has been modified to model severe accident conditions.
This enhances operator and ERO training;

- Operators and selected ERO personnel receive specific training on how to deal with the physical
and mental stress that could occur during an extended large scale event such as experienced at
Fukushima Daiichi. This includes understanding how the body reacts to stress and specific actions
that can be taken to manage the stress. To enhance this training, role plays are conducted in which
stress is introduced, heart rate and blood flow are monitored to show personnel how the body
responds;

- Training for restoration team members on the use of portable equipment includes working in harsh
environmental conditions and this is practiced in the field:

- Radiation — wearing full face respirators, tungsten impregnated body shielding, and protective
clothing and rubber gloves/boots;

- Low light levels / night — practicing in the dark using portable lights;

- Bad weather — practicing using rain suits, cold weather gear;

- Practical drills are arranged weekly and about 70 persons from TEPCO’s Radiation Safety
Department participate. The drills include emergency sampling, management of Alarming Pocket
Dosimeters (APDs) during an emergency, set up of the movable radiation monitoring stations,
contamination control for the Technical Support Centre and Main Control Room (MCR) during
the emergencies and movable Whole Body (WB)-counting devices, among others;

- To supplement maintenance personnel qualified to operate emergency equipment, the station has
requested 100 employees to become licensed to operate heavy machinery and be trained for debris
removal following an emergency coincident with a natural disaster. The goal is to minimize the
vulnerability of this key emergency capability to personnel losses and still maintain an effective
capability to deploy and operate critical emergency equipment. This is a good example of the
cross-functional training implemented by the station to improve its resilience to disasters.
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2.2 (1) Issue: Current training methods do not ensure that classroom training is effective.

The team observed several classroom training sessions during the review: legally
required contractors’ team leader training, nuclear and station site-specific
contractors” team leader training and Radiation Protection training.

The team observed the following facts:

- There was limited or no interaction between the instructor and the trainees during the
observed training sessions;

- During the legally required classroom training:
- no didactic tools were used (no pictures, photos, videos etc);

- the lesson was limited to the instructor reading from the textbook with only a few
examples oral or additional information provided;
- Several participants were completely inattentive about 15 minutes after the start of the

lesson.

Not using appropriate classroom training methods can lower the attention of
trainees and, as a result, decrease the effectiveness of the training session and the
ability of qualified workers to perform safety related activities.

Recommendation: The station should implement appropriate training methods for
classroom training in order to ensure the effectiveness of classroom sessions.

IAEA Basis:

SSR -2/2

4.23. All training positions shall be held by adequately qualified and experienced persons,
who provide the requisite technical knowledge and skills and have credibility with the
trainees. Instructors shall be technically competent in their assigned areas of
responsibility, shall have the necessary instructional skills and shall also be familiar with
routines and work practices at the workplace. Qualification requirements shall be
established for the training instructors.

NS-G-2.8

4.15 (a) The classroom is the most frequently adopted training setting. Classroom training
time should be carefully controlled and structured to achieve the training objectives in a
timely and efficient manner. Its effectiveness should be enhanced by the use of appropriate
training methods such as lectures, discussions, role playing, critiquing and briefing.
Training aids and materials such as written materials, transparencies, audio and video
based materials, computer based systems, plant scale models and part-task simulators
should be used to support classroom instruction where necessary.
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Plant Response/Action:
1. Analysis

Safety education for new employees at power stations and radiation protection education, which is
security education based on the laws and regulations, have been provided by Nuclear Business
Association based on the request of TEPCO, and the following is carried out to make workshops
effective:

Preparation of the common textbooks and documents that have been reviewed by the
concerned parties.

Establishment of the requirements for lecturers.

This time, we analyzed the direct causes of not being able to ensure the effectiveness of workshops
as the initiating event, and the following results were obtained:

Regarding training materials, the appropriateness of the content was reviewed, however,
there was a lack of effort to convey the content so that readers can understand it easily.

Although the requirements for lecturers were set, documents regarding the lecturer’s basic
skills, instruction methods and the expectations for them were not created, and there was no
instruction to do so, either. (TEPCO was little involved in it, and depended on the skills of
individuals.)

2. Action plans for corrections
2-1. Activity Plan

We will create “useful hints for lecturers” that include the uniform methods for
workshops and instructions as well as the expectations that lecturers should be aware of.

We will give briefing sessions for lecturers to help them understand that.

We will evaluate the effectiveness by observing training from the viewpoint of checking
the degree of understanding.

2-2. Roles and responsibilities of actions

Kashiwazaki kariwa Human Resource Development Group, Nuclear Human Resource
Development Center

3. Current activity status

The expectations that lecturers should be aware of, such as the uniform method for
workshops and instructions, were put together as “useful hints for lecturers” based on the
plan. In developing the document, we used the internal textbook for developing
instructors, etc. as a reference, and checked the necessary requirements. (December 2015)

Briefing sessions were held for the lecturers (two sessions: December 2015 and January
2016), where they were briefed on the expectations, and gained understanding of the
matter.

[Specific details]

Lectures should be delivered with Q & A sessions for the participants.

Structure based on a document that is easy to understand with the use of diagrams and
pictures, etc.
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- Previous cases and experiences should be included in the document.
- Varied lecture program to maintain the interest of the participants.

- Lesson plan design changed to include second column that includes “instructor and
presentation notes” to guide and assist instructors to improve and standardize
presentation.

After that, we observed the training for lecturers (about 20 times) and evaluated the
effectiveness. (January 2016 through April 1017) providing direct feedback and coaching
to the instructional staff.

As the fundamentals were organized for education training in January 2017, we are going
to make comparison with the details to check the consistency in future. We are currently
reviewing the performance of internal lecturers as well, and in future, we are going to
incorporate the know-how into the continuing instructor training for the internal and
external lecturers.

4. Performance evaluation indicators

During training observation (twice a month), we will set performance indicators for
lecturers and evaluate them.

5. Main achievements

So far, training observation was carried out about 20 times, and the result showed that
the performance of lecturers have been improved as below:

[Examples of specific actions]
- Lecturers ask questions to participants as necessary.

- Lecturers deliver lectures that include the previous cases and the experiences
(0.E)).

- Lecturers pay attention to the speed of talking and the volume of voice, and
modulate their voices for effect to put the significance to important topics.

- In the safety education for new employees, lecturers use the actual items in
the lecture, such as the registration card for the entry to premises or paging
devices.

We will continue making improvements based on the result of training observation.
6. Sustainability

In order to make the rules for the instructions for new lecturers and training observation,
we are going to reflect them into the manual of Nuclear Business Association.

This issue should be implemented through the discussion on lecturer’s requirements.
Therefore, we will organize them at "Lecture CRC (Curriculum Review Conference) of
Nuclear Human Resource Development Center. Instructor Training Program is being
developed based on JAEA TECDOC 1392, “Development of instructors for nuclear power
plant personnel training”
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The team reviewed the analysis conducted and the action plan prepared for this issue by
the plant. The team concluded that the plant understood the issue correctly and anticipates
that the action plan resolve this issue when fully implemented.

The plant is following the established action plan and schedule. The team noted
satisfactory progress in improving the lecture skills of external instructors organized by
Nuclear Business Association (NBA) and internal plant instructors. The team observed a
part of classroom training related to the radiation protection area. The external instructor
showed very good lecture skills, used short videos, and real examples of APDs and
protective equipment to demonstrate the training topics. Although further improvements
are possible, in general, the results of regular classroom training observations conducted by
the plant management show improvements in the quality of instructors performance.

A new feedback form on quality of classroom training was introduced in July 2017 as part
of success indicators in this area. Instructors and their performance during classroom
training are evaluated and scored in 10 areas, average score acceptance criterion was set.
For sustainability of this solution the plant has prepared an update of the National
Business Asociation Manual. Further improvements of lecturer’s skills of internal and

external instructors are being considered.

Conclusion: Satisfactory progress to date.
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2.2(2) Issue: Pass/fail criteria have not been established or used to evaluate periodic training
performance of MCR operators

Although yearly knowledge evaluations are conducted of all operational personnel as well
as simulator evaluations of MCR personnel, the team observed the following facts:

Although MCR personnel are graded no pass/fail criteria are set for periodical evaluation sessions of
operators;

BWR Training Facility (BTC: the independent education and training organization for the station),
has pass/fail criteria set for initial authorisation of operators;

BTC has criteria for the periodic simulator evaluation sessions; however these criteria are used only
to specify retraining for operators;

The station site simulator has criteria for periodical evaluation sessions. The criteria and the results
of the evaluation are used for individual's retraining specification;

There are criteria set for knowledge evaluations for operator positions. Retraining is specified for
each operator based on individual evaluation results.

Without pass/fail criteria established or the rigorous and effective use of pass/fail criteria,
the station may not take the appropriate actions to manage individuals with unacceptable
performance.

Suggestion: The station should consider developing and implementation of pass/failure
criteria for periodic evaluations of MCR operations personnel.

IAEA Basis:
NS-G-2.8

3.1 Competence may be developed through education, experience and formal training. For
specific safety related functions, several competence criteria may need to be satisfied, ...

3.7 The competence of each individual should be assessed against established requirements
before that individual is assigned to a position. The competence of all individuals should be
fully assessed periodically by various means while they perform the duties allocated to
their position; the assessment should also cover the actual individual performance in the
workplace. The requirements should be established in such a way as to ensure that the
competences are appropriate to the tasks and activities to be performed.

4.24 In initial and continuing training, trainees should be evaluated by means of written,
oral and practical examinations or by discussions of the key knowledge, skills and tasks
required for performing their jobs.

7.10 In the assessment of an individual’s competence as a basis for an authorization,
documented and approved criteria should be used. These criteria should include, but are
not limited to, the following areas:

Knowledge of the established safety rules and regulations as appropriate for the job;

Technical, social, administrative and management knowledge and skills as appropriate for the
job;
Required education, training and experience;

Measurements of job performance.

In addition, medical fitness for duty should be required.
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Plant Response/Action:
1. Analysis

In order to continually improve the person who was confirmed of having the required
knowledge and skills as reactor operators, the following is required in the IAEA
guidelines:

- Before assigning an individual to the position, the capability of the individual
should be evaluated in light of the requirements established.

- The capabilities of all individuals should be fully evaluated on a regular basis
while each one plays its duties assigned to each position.

- In evaluating the individual’s capability, criteria that have been documented
and approved should be used.

At TEPCO, as criteria to detect the fact that the person’s knowledge and skills required
for reactor operators have weakened, the percentage of correct answers was set as 80%
in the in-house test to check the degree of understanding on continuing training.
However, in the test to check the completion of continuing training by the BWR
Operator Training Center Corporation (hereinafter referred to as BTC), the percentage
of correct answers was set as 60%, which was the same as that of the time of initial
accreditation.

Under the scheme, those who were below these criteria were supposed to be given the
follow-up (re-training) as well as the re-evaluation within the fiscal year, while
continuing their operation work. However, we did not set criteria that can be used to
stop them from continuing the operation work in the event that they lacked the
required knowledge and skills as operators.

1-1 Gaps identified

Gaps identified this time was that there are no decision criteria that can be used to
stop continuing operating work for the periodic evaluation of individuals in
continuing training.

2. Action plans for corrections
2-1 Activity Plan

We will set criteria that can be used to detect the lack of knowledge and skills
required as reactor operators for continuing training. (Within FY 2015)

2-2. Roles and responsibilities of actions

Operation Development Group, Kashiwazaki kariwa Human Resource Development
Group, Nuclear Human Resource Development Center

3. Current activity status

Based on the above, as the criteria to detect the lack of knowledge and skills required
for reactor operators, the percentage of correct answers was set at 60% in the same way
as that of the time of initial accreditation for each position at BTC, and the operation
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was started in February 2016.

To be specific, in the test during continuing training, those who were below the
percentage of correct answers of 60% should be removed from the assignment of
operating work temporarily, and will be given the follow-up (re-training) as well as
re-evaluation with the priority. Upon confirming that their results of re-evaluation
exceeded the percentage of correct answer of 80%, they will be allowed to be returned to
the operating work. This system was reflected in the education and training guide for
operators at the nuclear power station in April 2017.

< Flow of the decisions on re-education and responses to the implementation>

Checking the degree of
understanding on continuing
training

Implementation of re-evaluation

Completion of the
course

l** B-pattern : providing re-education
J| promptly

K S | A-pattern: providing re-education within
K} the fiscal year

60 points or YES: '

more :

Notification to Shift Supervisor H Notification to Shift Supervisor
Preparation of re-education plan Preparation of re-education plan
Implementation of re-education : Implementation of re-education

4. Performance evaluation indicators

Monitoring the number of individuals who could not achieve the percentage of correct
answers in times before and after the introduction of the criteria

5. Main achievements

In addition to the system of detecting the weakening of knowledge and skills required
for reactor operators, the system of detecting the lack of knowledge and skills required
was introduced. Regarding those below the percentage of correct answers of 80%, the
ratios between the times before and after the introduction of the criteria were compared
and the results are as follows: After introduction, in both cases, the number was below
that of the time before the introduction of the system, and since no one was below the
60%, we believe that it was effective to set the decision criteria for continuing operating
work.

Ratio of those who have not achieved the percentage of correct answers of 80%

- In-house continuing training
Before introduction: 13.2% (Result of FY 2014: 39 persons out of 295 persons)
After introduction: 3.1% (Result of FY 2016: 9 persons out of 287 persons)

IZEREL, 201 642 AnDEMNZBB LT,

BARAIZIE, #N K OB T C OfFGEAIERF OFRER CIEE S 6 0 %% FEl-72F 1T, —FRIZElR
EBH O, T e— () KOFHEi 2 Eemc3m L, ARl RN EEE S8 0 %%
ko7 Z 2R LRI, BIRERICERIELMMAE L, 201 744 HIZRTI1E
FTERR B OHFE « AT A NI Lz,

<FEE OHW - Ehixhhs 7 v—>

HABKIUBTC
.‘ﬁﬁkﬁaﬁlllﬁlﬁmﬁﬁﬁ%%

B =Rn5E
ABBIET

80mM E

% e
SR I et -
B/\Y — v OHICEYE | AR = IcExE
60mE >t
¥ { v
HERNEA SERNEX
! ; }
BYEHEER : BYEHEIER
l : !
BREENE : BYRERE

4. FEEITMEE

AR FEUEE A Fijt O IEE RAREH NI DA,

5. ERE

JRFIA R S & L TR - BRENME T L CWD Z 2T 2 AN 2 T, SBE2R 5
i HHEN AR L TWAZ L EZRIETAMMAZEAT S Z LIk, ARIEUEE AF% CEAR
80%% FHIDEHEDE G Z L LIZFERIZUITO®EY, Wb EARITEARTZ FED ., /o
6 0%% FREIDZEL 2Nl D, EIRER T DO DM LT -2 LT L b
MENEONT-EEZ NS,

L5 8 0 % READEIE

- FEN TN T D G Al
BART: 13. 2% (201 44FEFEK: 295413 94)
WAL 3. 1% (201 64EEEE: 28 74H94)

30




BTC continuing training
Before introduction: 13.3% (Result of FY 2014: 2 persons out of 15 persons)
After introduction: 2.9% (Result of FY 2016: 1 person out of 34 persons)

Ratio of those who have not achieved the percentage of correct answers of 60%

In-house continuing training

Before introduction: 0.3% (Result of FY 2014: 1 person out of 295 persons)
After introduction: 0.0% (Result of FY 2016: 0 persons out of 287 persons)
BTC continuing training

Before introduction: 0.0% (Result of FY 2014: 0 persons out of 15 persons)
After introduction: 0.0% (Result of FY 2016: 0 persons out of 34 persons)
Sustainability

We will continue monitoring the number of individuals who have not achieved the percentage
of correct answers for the times before and after the introduction of the criteria

The number introduced this time as decision criteria, 60%, is low compared to the value set
overseas (80%). Thus, we will study if our number is appropriate as decision criteria, and
reassess the criteria which defined in OP training guideline if needed.

TAEA Comments:

The team reviewed the analysis of this issue and the corrective action plan prepared. The
issue was correctly understood and addressed by the plant and education and training
department management.

All activities was already been completed as planned. Pass/fail process was implemented
and the related Education and Training Manual for Nuclear Power Station Operators
(NH-20-30) was updated in February 2016. More specific pass/fail criteria were defined in
the Education and Training Guide for Nuclear Power Station Operators issued in April
2017.

Detailed monitoring of periodic training performance of MCR operators is performed as a
success indicator in this area. Based on results over the last 18 months the results show
improved performance of all plant operators — licensed operators as well as auxiliary field
operators. The level of operator’s motivation to reach excellence was also improved.

For sustainability of this solution the plant is ready to further improvements, consideration
is also being given to possibility to re-evaluate (increase) the pass/fail criterion currently

set.

Conclusion: Issue resolved.

B T C CTEfid 5 fikfe

EART: 13, 3% (201 44FFEFEE: 154F24)
WAL 2. 9% (201 64EFEFEE: 344F14)
IEEE 6 0 % REEDEE
- N TTEHENE T B Mk
EART: 0. 3% (201 48FFEFEFE: 2954F14)
AL 0. 0% (201 6HFEEFELFE: 2874F04)
- BT C CHind 2kl
AR 0. 0% (201 44FEEE: 154FH04)
WAL : 0. 0% (201 G4AEEELE: 3440 04)
6. et

ARFEAEE AR O IEERARES N AR 5,

- AlEPEEEERELE U TEALTZ 6 0 %%, A OEIE (8 0%) &2 LR, Il
ML LT ME L, HENS CCHREZ RESTZ & 895,

IAEA B HDa X b

AT ZOBEOOTEZEFEE L, BIETDT 7V ar 7T ozl U, FERT L BE MM 2 oiE%
IELUSHfREL, ML TV,

T a7 U FEEEYICETE T LW, ANEENEAIN, 201642 A, BECETHD [JHT3E
B IR T 2HF - dli~==7/1] (NH-20-30) #&E L1z, £V BEARHRAEGRELEICOWTIE, 201744 A
FATENT- TR IREEL BRI 28F - JlT A K IZiE#snTns,

DRI HEERIEIED 1 5 & LT, MCR E#HHE B 6 2 FE 2RI/ N 7 4+ —~ o AR A E BRI 50 L T
%5, 05 18 » HOMERNG, REMOELE RS (ERELRE., MELRE) 7+ —~  AWENBO LN D,
TRV RERICKT DEEEOEFN— g U mE LTV,

ChEHEHFENRLO LT, BEHIT e AO S LR 5WEICHRVMEA TS, /-, BUEOATEEDHEE
i (BEksAL) OFRTHEMEIZ OV T LT STV 5,

AhRm

AR

31




2.2(3) Issue: There are no formally established continuing training programmes for
maintenance and other technical personnel such as radiation protection, chemistry and fuel
management based on the systematic approach to training.

The team observed the following facts:

A formal continuing training programme for maintenance, radiation protection, chemistry and
fuel management has not been developed at the station;

Some training is provided to the above mentioned personnel regarding process or procedure
changes or newly installed equipment. However, this training is managed by station line
departments, training departments are not involved;

It is considered an individual station personnel responsibility to ask for continuing training in
these departments;

A simplified implementation of SAT methodology is used for development of training
programmes for maintenance and other technical personnel.

Without a continuing training programme for personnel whose functions are
important to safety, the station cannot be assured that levels of qualification and
competence of plant personnel are adequately maintained and upgraded when
necessary.

Suggestion: The station should consider establishing a formal continuing training
programme for maintenance and other technical personnel such as radiation protection,
chemistry and fuel management based on the systematic approach to training.

TAEA Basis:
NS-G-2.8

4.29 Continuing training should be carried out on a regular basis. A programme should be
conducted periodically for all groups of personnel whose functions are important to the safe
operation of the plant. By means of continuing training based on a systematic approach, it
should be ensured that levels of qualification and competence are maintained and upgraded
when necessary...

4.31 The time necessary for all personnel to undergo formal continuing training on a
regular basis should be taken into account when work schedules are established. In the
case of the maintenance group, refresher training should be given on maintenance
activities that are normally performed only infrequently.

Plant Response/Action:
1. Analysis

Regarding the SAT-based training program for the technical employees at TEPCO, it was
first introduced with the operation employees. Following that, concerning SAT-based
training program for the employees in maintenance, security (radiation protection and
chemistry) and fuel, we first analyzed their operations, and began introducing the
programs one after another, first with the employees of maintenance (beginners) in FY
2004. However, official continuing training programs have not been set for any area yet.
While continuing training programs are developed for operation employee's training,
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there is no continuing training program for the other technical employees, and we were
aware of the needs to establish the continuing training programs for them.

1-1 Gaps identified

In studying the establishment of continuing training programs, in January 2016, we
bench-marked the U.S. nuclear power station and checked the implementation of training
based on SAT method in the U.S., and identified the following gaps, while acknowledging
the needs of continuing training programs once again.

Regarding the training for employees in maintenance, security (radiation protection and
chemistry) and fuel, the training based on SAT method (initial training and continuing
training) is not fully established compared to the training for operation employees.

2. Action plans for corrections
2-1 Activity Plan

(1) Establishment of Nuclear Human Resource Development Center
To reassess the current framework of training department and the training
framework as well as for the entire Nuclear Power Division to supervise the training,
we will establish Nuclear Human Resource Development Center under direct control
of Nuclear Power & Plant Siting Division at the Fukushima Daini Nuclear Power
Station (in FY 2016).

(2) Development of education training programs based on SAT
In the area where there are guidelines by the national training academy in the U.S.
(ACAD) that can be used as reference in establishing the training, we have compared
the current TEPCO training programs with the U.S. Guidelines, and reassessed our
training programs including continuing training programs and developed the new
programs.

(3) Establishment of the technical skill accreditation system in safety area
After the Accident at the Fukushima Daiichi Nuclear Power Station, we are
requested to enhance our roles in safety area, such as in the responses to the
examination of the compliance to new regulatory standards and responses in
emergency situations. Therefore, there is an increasing need for developing human
resources in nuclear safety area. In reassessing the training framework this time, we
will establish the new skill accreditation system in safety area as well.

(4) Preparation of training programs in the engineering area
With the aim of establishing the Engineering Center in future, we will prepare the
training programs for engineering area as well by using the U.S. guideline as
reference.

(5) Alliance with Line Department at power stations
Nuclear Human Resource Development Center and the departments of maintenance,
security, fuel, and safety at Kashiwazaki kariwa NPS will work together, and
prepare training programs including continuing training in each area.

2-2. Roles and responsibilities of actions
(1) Nuclear Power & Plant Siting Division

(2) Maintenance and Skill Development Group, Operation Development Group, Nuclear Human
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Resource Development Center
(3) Operation Development Group, Nuclear Human Resource Development Center
(4) Maintenance and Skill Development Group, Nuclear Human Resource Development Center

(5) Maintenance and Skill Development Group, Operation Development Group, Nuclear Human
Resource Development Center

3. Current activity status

(1) Establishment of Nuclear Human Resource Development Center
Human Resource Development Center under direct management of Nuclear Power
& Plant Siting Division was established in December 2016.

(2) Development of training programs based on SAT
In comparison with the U.S. Guidelines, for example, in the maintenance area, there are many
direct-management works in the U.S., while work is outsourced at TEPCO. We decided to
supplement the shortage of training at TEPCO, by considering the difference in the ways of
performing operations between TEPCO and the U.S., as well as Line Department’s training
needs. As a result of comparison analysis for maintenance supervisors for example, the
following gaps were identified:

There is no continuing training program.

There are no opportunities to provide people skills to the construction supervisors in dealing
with subcontractor workers in the field.

There is a lack of opportunity to provide engineering basic education, such as mathematics,
physics, and chemistry.

For the gaps identified, even if we consider the differences in performing
operations between TEPCO and the U.S., we judged that it was necessary to
provide them as effective training programs, and decided to prepare the training
programs.

TEPCO has the skill accreditation system as a framework that is equivalent to the initial
training in the U.S. To fill the gap in light of the analysis result by comparing with the U.S.,
we set the basic policy of using the training programs in the existing skill accreditation
system, while incorporating the training program that has been missing, such as continuing
training programs for the technical employees other than the operation employees. Nuclear
Human Resource Development Center is currently working on the reassessment and new
development of training programs.

In reassessing training system, the training system was organized as “training system map,”
which allows the overall training program of TEPCO to be visualized. In the “training
system map,” continuing training program menu that we never had before is prepared for the
technical employees other than the operation employees.

Nuclear Human Resource Development Center is introducing the SAT method (the concept
of ADDIE) and developing the lesson plans that organized the purposes of studies as well as
the key points to be understood for each training program in each area. The Center is also
working on the reassessment and new development of textbooks and the exam questions.
In the future, we will perform configuration management by using the lesson plan as the
design drawings of training programs and make improvements.

(3) Establishment of the technical skill accreditation system in safety area
We established the technical accreditation system in safety area as well, and began

Q) FA+HhAMEBERtE % — EBEREHRG
4) B+ DANHERE 2 — R4 - HIFEKRG
G) B ANHERE ¥ — 742 HIERG. EizFRG

3. BIEDIFEYRI
(D A ERE v 7 —DRE

D JHT S« STHARAHEEOR T ANMERE v ¥ —% 2016 4 12 BIZERE LT,
@ SAT IZESLKHEINH T 1 77 L OHESE

2) KETA FT7 A LDHBIZHTo - TE, FIIERSTF O BIZB O TIKE TIZEEEED

(3)

DK USFLIIEEEZINEL T DR 8 KEE BILICB T 2EBE O HOENS,
FTA HEEANS ORI = — X2 E 2 oo, BEEOFNIZARIE LTV DR 24 - T <
Tl b LT, BN ORER, B TR OFICBW TR, LTFTO L2 Xy v 7R
N7,

MGEANIRRE 7 11 7T DA TRN T &

THEHBICK L TBEGOMAIERR L 5T DEROX AN Y 7 b A X L 224 D=
MIRNEZ &

B B - LS EO TR AR 2T 2R TR LTS T L%

MERSNIZF v v I LTI, REEDEZFORLD FOENZEEEATZL LTS, A&
AT 0 7T HE U TCREPVE LWL, BT e 7T LR HT L 2L & LT,

UALIIKENZ BT DRI AR S 95 K 9 ZeflffilAr & LT BeRea@ e il B 2k 1 T
Do KIE & DI LD 0MHEREZBE X F v v 72D 272012, BEAF O HRETREH
JEIZRBT 587 1 7T LG L oo sk B LS 0 2 O o Bk 2 ~Ofkfe sl
71 7T LR ERRLTWDAI T v 7T Al AT Z &2 AR E L
oo BUERFAONMERE 2 =037 0 7T LORE L LA EZED TV D,

AFARORE LICHT-0 Y BT 237 1 77 AOREKN R 25 L 2 IZFIFER
F% THIER~ Y7 L UCTEE L, THIER~ Y 7 IZBWTIX, 4% THIE
L 7am»o 7o iEHRRE B DA O HAINR B IS BT Dkl 7 0 77 LD A =2 —|{Z2\ T
HERE LTV D,

JF N ERCE v % — Tk SAT FEZTD AL, BB e 7 7 A2
CIFE AR ST D RERNA LV NEEI LIV AT T U OER, THFA B
AERREO RE LSO ZED TV D, 5RIILV Yy AT T U EJT a 7T 5D
A EL U CHEREE ATV, EL T0L,

57 B D ERERRAE il B DR E
BRI Z BN T b EReaB e il B 2k & L. H28 4R L FHI L 0 it &4 B a L7z,

34




the training from the second term of FY 2016.

(4) Preparation of training programs in the engineering area
In line with the establishment of Engineering Center in future, we will prepare
training programs for engineering area as well in collaboration with the team in
charge of preparing the establishment of Engineering Center, by using the U.S.
Guidelines as reference.

(5) Alliance with Line Department at power stations
Three meeting structures were established: STC (Nuclear Power Division Training
Conference) / TAC (Power Station Training Conference)/ CRC (Curriculum Review
Conference) Considering the opinion of Line Departments at each power station
(maintenance, security (radiation protection, chemistry) fuel and safety, etc.), we
will improve training programs in each area, including the details of continuing
training through alliance, mainly at CRC.

4. Performance evaluation indicators

Including continuing training programs, to ensure that the training programs established
by Human Resources Development Center will be operated effectively and that there will
be continuing improvements, the following performance evaluation indicators will be used
for management.

Participation rate in training

Adherence rate to training plan

Number of requests for training

Number of improvements in training programs

Reflection rate of requests in training

5. Main achievements

- Nuclear Human Resource Development Center organized the training system as “training system
map” to allow the overall training programs at TEPCO to be visualized. In the “training system
map,” the new continuing training program menu that did not exist before was created for the
technical employees excluding the operation employees.

- Nuclear Human Resource Development Center conducted the reassessment and new development
of training programs based on SAT methods in FY 2016. We are scheduled to start the application of
the new training program in the skill accreditation system in maintenance, security (radiation
protection and chemistry) and fuel areas in June 2017.

- In order to use the PDCA cycle of training program based on SAT method, three meeting structures
were established: STC (Nuclear Power Division Training Conference) / TAC (Power Station
Training Conference)/ CRC (Curriculum Review Conference)

6. Sustainability

We established the three meeting structures; STC (Nuclear Power Division Training
Conference) / TAC (Power Station Training Conference) / CRC (Curriculum Review
Training) to specify the reviewer for training programs including newly-designed
continuing training and link them to continuing improvements. We will improve
training programs and develop new training programs at CRC by incorporating Line
Department experts’ views. We prepared the new guidelines for the SAT process and
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already in progress.

TAEA Comments:

The team reviewed the plant response to this issue and concluded that the plant
understood the issue correctly. Analysis conducted and the action plan prepared for this
issue by the plant shows that appropriate attention and effort was given to the solution of
this issue.

A significant organizational change of the Education and Training Department of TEPCO
was carried out in December 2016 with the goal of enhancing the overall training activities
and strengthen the human resources at headquarters as well as the plant. The number of
headquarters personnel in education and training increased from five to 40 people and from
11 to 13 people at the plant level. This change significantly helps to ensure appropriate
resources are available to fulfill the other tasks in the action plan.

To establish the continuing programs for maintenance and other technical personnel, the
plant decided first to review and update the existing initial training programs. This was
successfully carried out, a new training system map was developed and based on this
update the necessary data for continuing training programs were developed for all related
technical staff. Programs for engineering staff will be developed as soon as the structure of
the internal engineering organization is confirmed. Several examples of developed lesson
plans for continuing training were checked by the team.

The plant has created a comprehensive set of performance indicators to measure the
success of implementation. Monitoring of these indicators started in April 2017.

For sustainability of this solution in line with SAT methodology TEPCO and the plant
established the system of three levels of Training Committees which became effective from
May 2017.

Conclusion: Satisfactory progress to date.
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3. OPERATIONS
3.1 ORGANISATION AND FUNCTIONS

Any experienced operator who is rotated between any of the seven units, or any operator
who is rotated back to Main Control Room (MCR) duties, undertakes a special retraining
course which covers the features and activities specific to the unit. The training period is
determined and prescribed based on the individual’s previous Operations shift position and
his/her new position. The training plan is developed by the manager of the trainee, based
on the trainee’s abilities and previous experience. This was evaluated as a Good Practice by
the team.

There are gaps in the documented processes and procedures within the Operations
Department. The team observed that there is no specific job description below the level of
Shift Supervisor (SS) which states the authorities and responsibilities of these Operations
staff; there is no fitness-for-duty programme for operators and there are various operator
aids which are not controlled. The team made a recommendation in this area.

3.4 CONDUCT OF OPERATIONS

Several MCR operators are selected by the SS at the start of each shift to take turns to
continuously monitor the station status. Previously, operators had a tendency to monitor as
a team and on occasion depended on someone else in the team, for example when
monitoring was disrupted due to telephone calls, visitors etc. The monitor wears a red
armband to distinguish them from other operators. The monitor’s work station is
pre-designated and all the necessary instruments, controllers, indicators and screen
monitors are visible from this position. This is considered as a Good Performance by the
team.

A comprehensive surveillance test programme exists. Acceptance criteria are set out in the
individual tests and the operators confirm that the test results are within the acceptance
criteria. The test results are correctly recorded on the test sheet and entered into a
spreadsheet. The System Engineers Group has commenced trending of these results on 5
systems and the number will be increased to 40 systems by March 2016. The station is
encouraged to continue with this initiative and to maintain close contact between the
System Engineers Group and the Operations Department.

3.5 WORK CONTROL

The Work Control Guide states that the maximum period between Work Package
production and implementation of the Clearance Package is 15 weeks. This is not being
fully adhered to during the current extended outage as some of these packages are in excess
of 15 weeks. The station is encouraged to bring all documented practices into line with their
controlling documents.

3.6 FIRE PROTECTION AND PROTECTION PROGRAMME

There i1s a comprehensive, well documented programme established and implemented to
perform appropriate inspection, maintenance and testing of all fire protection equipment
and systems and for assuring that fire barriers are properly maintained. A substantial fire
protection improvement programme is in place to improve fire resistance of fire barriers
(including walls, doors, penetrations, fire dampers and cable wrapping) from two hours to
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three hours. In addition, more than 100 automatic fire suppression systems are installed in
rooms with safety or safety related equipment using new smoke and heat detectors (some
already installed, some under installation), there are about 250 fire watch cameras
installed per unit with monitors in the MCR and the fire brigade building and about 300
LED emergency lights per unit. The team recognized these activities as a good
performance.

Strict control of combustible material and ignition sources is part of the fire protection
strategy. It is also part of the work authorization process. The team recognized this as a
good practice

There is a fire brigade on the site at all times consisting of 6 professional fire fighters as
well as an on-shift fire brigade which consists of a minimum of three trained fire fighters.
In addition, there is a Memorandum of Understanding between the station and the
Kashiwazaki city fire brigade describing the conditions for training and drills, fire alarm
reporting and fire fighting. Some arrangements for professional fire brigades could
adversely affect their response and the team made a suggestion for further enhancement.

The adequacy of the station’s current fire protection systems is verified by an updated Fire
Hazard Analysis (FHA), developed through the periodic safety review (PSR). This analysis
demonstrates the assurance of safe reactor shutdown and cooling in the event fire.
Development of the fire Probabilistic Safety Assessment has commenced and will be
completed in 2016.
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DETAILED OPERATIONS FINDINGS BRI AR ETHOM

3.1 ORGANISATION AND FUNCTIONS 3. 1Ak I L OMRE

3.1(a) Good Practice: Structured requalification training period. 3.1(a) BIFZHEH] : KRR 72 FE A Fr Al i

Any experienced operator who is rotated between any of the seven units, or any |7 oM B[] TR 2 R EVE 70 &z B 0 il i3 (MCR) OFRIE I218 151 2 BB = 7p s BT
experienced operator who is rotated back to the MCR undertakes a special retraining | D) F A {d%&9 5 F5l /2 FIlEERE L2 = T 5,
course which covers the following:

- HRRICEA OR%EE

- Unique features of the unit;

s SRSV
- Modifications that have been performed; - Fienidos
- Differences in technical specifications and documents; - BREHEB L OSCEDOEN
- Current work in progress. L HEERT O

|

The training period is determined and prescribed based on the individuals previous | gygumpnis {8 o a4 BB CHAREH I LSV CHOES L, BESN S, AGEHEIL, I
Operations shift p(?SlthIl and his/her new pf)Sltl(.)I.l..The tralnln'g plan is developed by the Sk DBE )85 ONEER T LS X I DB ERE T L o CHEE SIS,
manager of the trainee, based on the trainee’s abilities and previous experience.

l

Tl

The trainee’s manager is responsible for ensuring the trainee's understanding of the | F&iA: DS HEE L. HEATB L O OABOE N2 HEM IS L9 ETE2E D,
differences between the previous and newly assigned position.
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3.1(1) Issue: There are gaps in the documented processes and procedures within the
Operations Department.

The team observed the following:

There is no specific job description below the level of Shift Supervisor (SS) which states the
authorities and responsibilities of these Operations staff;

There is no fitness-for-duty programme for operators;

Unit 7 ‘Containment Atmospheric Monitoring System’ panel H11-P638-1 has an illuminated
alarm window indicating that it is in the alarm condition but there is no associated alarm

response procedure for the operators to act upon.

A designated shift is responsible for the control of operator aids but several examples indicate

that control could be improved, for example:

- Unit 6 Control Rod Manipulation Monitoring Control Panel H11-P615-1 has a
Revision 2 MCR subpanel layout diagram on the panel but the latest Revision
is 6.

- Unit 7 Safety Protection system panel H11-P661-4 has a MCR subpanel layout
diagram attached which has no unique reference or date

- Unit 7 Process radiation monitor panel H11-P604-3 has a folder containing
drawings. The folder cover has an approved tag on it but there is no such
approval for each of the contents and these contain handwritten information.

Without adequate control of all operational activities, the safe operation of the station
could be compromised.

Recommendation: The Operations Department should identify and address all gaps in the
documents governing the conduct of operations.

IAEA Basis:
SSR-2/2

3.13. A staff health policy shall be instituted and maintained by the operating organization
to ensure the fitness for duty of personnel. Attention shall be paid to minimizing conditions
causing stress, and to setting restrictions on overtime and requirements for rest breaks.
The health policy shall cover the prohibition of alcohol consumption and drug abuse.

7.5. A system shall be established to administer and control an effective operator aids
programme. The control system for operator aids shall prevent the use of non-authorized
operator aids and any other non-authorized materials such as instructions or labels of any
kind on the equipment, local panels, boards and measurement devices within the work
areas. The control system for operator aids shall be used to ensure that operator aids
contain correct information and that they are updated, periodically reviewed and approved.

NS-G-2.14

2.21. The operations management should support shift operations by ensuring that all

u
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necessary requirements for each shift position, such as qualification, job descriptions,
training and licenses, are sufficient to establish and maintain comfortable working
conditions for each shift...

4.25. Alarm response procedures should be established for all alarm panels.

These procedures should guide operators in verifying abnormal conditions or changes in
plant status and should specify the appropriate subsequent action or procedures. Alarm
response procedures should be available at the affected alarm panels and should be easily
accessible to the operators who are responding to alarms.

6.16. An administrative control system should be established at the plant to provide
instructions on how to administer and control an effective programme for operator aids.
The administrative control system for operator aids should cover, as a minimum, the
following:

The types of operator aid that may be in use at the plant;

The competent authority for reviewing and approving operator aids prior to their use;

Verification that operator aids include the latest valid information.

Plant Response/Action:

At Kashiwazaki-kariwa Nuclear Power Station, given the proposal at the OSART review
in July 2015, by using the IAEA international basic safety guidelines SSR-2/2, NS-G-2.14
and the other related documents obtained from overseas experts, in collaboration with
Headquarters, we conducted self-assessment. Also, by benchmarking in Japan and
outside Japan (USA: Hope Creek NPS, Duane Arnold NPS), we identified the gaps

regarding 4 items and made the following improvements:

1. Formulation of documents related to job authority of shift supervisors and lower level

(1) Analysis of key issues
Gap from TAEA safety standard was investigated and benchmarking of US nuclear
operators was conducted three times about the comprehensive guidance for the
operation services. Then, observations were reconfirmed by using the guideline as

reference.

(2) Corrective action program
To clearly identify the job authority for the staff positioned below Shift Supervisors,
the role of each position were clearly defined. Decision was made to provide a
comprehensive guidance for the activities related to operation services by
developing a guide similar to Conduct of Operations used by US nuclear operators
through benchmarking and under the guidance of overseas experts.

(3) Progress to date
With referring to the Conduct of Operations developed by US nuclear operators,

TEPCO version of Conduct of Operations was developed. Further, the
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Fundamentals that serve as basic behaviors of operation service have been
established.
a. Establishment of Conduct of Operations (Started pilot operation in Feb. 2016,
established as Guide for Nuclear Power Division in June 2017)
Job descriptions of each position are stated in the Roles section in this
document and the Attachment “Role of each position at operation management
services of reactor operators.”
Main text
Objective
Roles
Instructions
Attachments
Response to alarm
Briefing and communication
Safety culture and conservative decision making
Command and management
Management of main control rooms
Operation and configuration management of equipment
Shift change and briefing
Training
Implementation of oversight and control
Strengthening of oversight and practicing for unexpected situations
Role of each position at operation management services of reactor
operators
b. Establishment of Fundamentals (Pilot operation in November 2016, Established
as Fundamentals of Nuclear Power Division in January 2017)
Basic behaviors of operators shall be described in “Fundamentals for Operators
(Basic Behaviors).”
- Plant status and displays shall be monitored carefully.
- Plant changes shall be correctly controlled.
- Shall have conservative bias for plant operation.
- Shall work effectively as a team.
- Shall have deep understanding for plant design, interactions between
systems / components and applicable theories / engineering principles.
c. Activities to penetrate Conduct of Operations and the Fundamentals.
Following activities are conducted to penetrate Conduct of Operations and the
Fundamentals.
Consideration of relationship with the Fundamentals in using operational
experiences information (OE).

Retention training of the Fundamentals
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Case study (desk work), training using simulator and mock-up training in
Skill Training Center are performed.

Confirmation of important fundamentals in services and operations at
pre-job briefing

Implementation of Management Observation (MO) based on the
Fundamentals

MO
modification of MO format in April 2017.
started, too.

sheet based on the Fundamentals has been introduced since

Operation of database has

Implementation of retrospect based on post-scenario review in simulator
training

Observations based on Conduct of Operations

Management observation (MO) based on the description of Conduct of
Operations is implemented by using WILL (What It Looks Like) sheet.

(3) Performance indicator
Operators were asked to complete a questionnaire for retention of the Fundamentals.

42% of shift team members answered that they understood more than 70%.

(4) Result
While no clear relationship was observed as no long time has passed since
mtroduction of the Fundamentals and Conduct of Operations, no non-conformance of
Grade II and above has occurred in the Operation Management Department in
FY2016. We will continue the current activities, check their retention based on MO
and carry out periodical evaluation.

2. Operation of job aptitude program for operators

(1) Analysis of key issues
Gap from TAEA Safety Standard was identified and the practice for job aptitude

program in US power stations was investigated through interviews.

(2) Corrective action program
In the United States, the checks for “drug” and “alcohol” are conducted. In Japan, we
decided to perform pre-job “health check” and “alcohol check” to plant operators with
referencing the example of conducting daily “alcohol check” to the drivers / operators

of public transportation means.

(8) Progress to date
“Health control of MCR operators / RWCR operators at service” was established and
1ts operation was started in June 2016.
In the “health check,” drug abuse should be checked if any drug abuse is suspected

from operator’s words / behaviors.
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(4) Result
Since the start of this operation, no one has been identified as inapt for the service
due to poor health or alcohol intake. The operation has taken root. We will continue

this operation and check job aptitude also in future.

3. Reconfirmation and development of Operation Procedure in Alarm Occurrence

(1) Analysis of key issues
The root cause: There was lack of feeling to question the deficiencies in present work
thinking that applied procedures are correct.
In the current process, if any alarm window i1s added through the system
modification at periodical inspection, the change shall be reflected in the operation
procedure before start-up from outage. Further, while there is a process to reassess
operation procedures annually, the level of check from the standpoint to detect
insufficiency is still inadequate. The KK site has not been started up for several
years to date (in long-term periodical inspection). Further, the checking to discover

insufficiency in the operation procedure has not been conducted for prolonged period.

(2) Corrective action program
Operation Procedure in Alarm Occurrence was developed and enforced without delay
as suggested.
We conducted a general check to discover unavailability of operation procedure about
the alarm in Units 1-7 and found that operation procedure was not available for 132
alarms in addition. Operation procedures were developed and enforced also for

these cases.

(Completed by November 2016)

In future, we will add a process to check any insufficiency of operation procedures on

occasion of annual inspection while a system is in long-term outage.

(3) Result
This operation was started. We confirmed the necessity to periodically revise
Operation Procedure in Alarm Occurrence also for the plants in long-term outage
We will establish a guide for the

process to check insufficiency of operation procedures and control the Operation
(2017.6)

and revision has been made whenever necessary.

Procedure in Alarm Occurrence appropriately.

4. Improvement of support materials for operators

(1) Analysis of key issues
The root cause: There was lack of feeling to question the deficiencies in present work
thinking that applied rules are correct.
While the checking of displays after start-up from outage is stipulated in the current
process, the KK site has not been started up for several years to date (in long-term
outage). Therefore, checking has not been carried out for prolonged period.
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(2) Corrective action program
The latest information was checked and correction was made promptly with regard
to the items for which observations were made. Also for the other displays, general
inspection was made to check the latest information or any hand-writing addition,

and correction was made whenever necessary.

(3) Progress to date
In the “Guide for management of support materials for operators,” a process was
added to implement annual periodical inspection during the long-term outage as a

revision. (Revision in February 2017)

(4) Result
Since this operation started, revision of support materials for operators has been
implemented securely on periodical basis even for the plant in long-term outage.
We will continue this operation and appropriately manage the support materials for

operators.

5. Sustainability

TEPCO has developed its Conduct of Operation within the framework of new process
and management model.

The Conduct of Operation includes specific roles and expectations related to the
concerned areas. It is a document to indicate ideal state of operation and strategic
framework to achieve continuous improvement and excellence and to reinforce safety in
each operation status of the plant.

Conduct of Operation 1s applicable to all the crews of operation departments and all the
services in the operation departments and it is compliant with the rules of prevention,
early detection and correction of non-conformance.

Through enforcement of Conduct of Operation, the crews and operators of Operation
Further, the

crews are requested to use the operator’s Fundamentals as a center of all the actions

Management Department will demonstrate the maximum performance.

and decision-making for safe and highly reliable operation of reactor facility.

Besides, specific documents (core management elements) within the framework of the
management model were set up so that the conducts, requests and results are
thoroughly implemented and placed in the center of routine services.

A comprehensive performance management process is currently being developed for
maintenance and continuation of the Conduct of Operation and the operator’s
Fundamentals. This process shall include the following activities: - “Operation
management review meeting” to be held periodically to directly feedback gaps about
individual performance between management level under Operation Management
Department General Manager and individual crew in Operation Management
Department, - “Operation of crew notebook” including the performance data and

Operator Fundamentals Reinforcement Worksheet, etc. with the purpose to share
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information of / track trends of performance of crews and individuals, -Management

observation and its requirements for evaluation, - “Human Performance Clock Reset
(KPI)” to indicate the trends in the number of human performance events with the
purpose to enhance individual awareness for performance.

Besides the above-mentioned controls and processes, operation departments accept a
review by the Nuclear Safety Advisory Board (NSAB) directly reporting to CNO

authorized to review their activities and performance from independent standpoint.
TAEA Comments:

The plant has properly analyzed each separate topic in this issue and prepared a suitable
corrective action plan. All separate topics were well understood by the plant management
and were adequately addressed by corrective action programme.

The Conduct of Operations document, describing duties and responsibilities of operations
crew positions below Shift Supervisor has been developed and implemented. It was
approved in February 2017 and since June 2017 it is in force at all TEPCO nuclear sites. In
parallel, the Fundamentals document with expected behaviors of personnel at various
departments was introduced. Proper application of both documents is monitored via the
management observations process, effective from April 2017. The interviews with a few
main control room representatives approved a good understanding of changes
implemented.

An adequate fitness for duty programme was established and implemented from June
2016. The programme is applicable to all plant personnel.

A comprehensive review of alarm indications and alarm response procedures was
conducted by the plant. This review corrected all existing deficiencies in this area. In
addition, the Operations Procedure for Alarm Occurrence was developed to ensure a
regular review of alarms will be conducted, even during the long term shutdown conditions.
The process for control of operator aids was significantly improved. Clear and appropriate
labels are placed on each operator aid and an adequate electronic database of all operator
aids 1s maintained. The team reviewed the alarm response procedures and operator aids at
the MCR of unit 6 and unit 7 and both topics were found in line with the IAEA standards.

Conclusion: Issue resolved.
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3.6(a) Good practice: Management of transient combustible materials

The station has developed and implemented strong systematic management and control of
combustible materials.

(1) The primary contractor submits an application to the Maintenance Management Group. At that
time, the field map (indicating ‘no temporary storage’ areas, hot work areas and other temporary
storage areas) is verified on the intranet to select a storage location. At the same time, fire load

assessment of the temporary storage item is conducted.

(2) The Maintenance Management Group checks the application and verifies ‘period,” ‘reason’,
‘location’, ‘important equipment: Yes/No’, ‘if Yes, adequacy’, ‘items (include quantity, calorific
value)’, ‘TEPCO group in charge’, ‘primary contractor’, ‘fire load assessment results’. The result
of the fire load assessment is compiled by the Maintenance Management Group, and it verifies in
advance if there are any temporarily stored items in the same area. If there are already items being
stored temporarily, the total calorific value, obtained by adding together the assessment results, is
used to determine if temporary storage can be permitted. A ‘Request for correction’ is issued if

necessary. Applications with no issues are sent to the TEPCO work supervisor.

(3) The TEPCO work supervisor circulates the application to the manager(s) for verification. Once it
is approved (permitted) by the shift supervisor, the application is returned to the primary

contractor.

(4)

The approved application is shared as information with the Maintenance Management Group, and
the field map is updated.

(5)

The application returned to the primary contractor is posted in the field, and items are temporarily
stored.

(6)

The TEPCO work supervisor and primary contractor manager checks the status of temporary
storage in the field and puts the date and signature of the verifier on the posted application form.

(7) The Maintenance Management Group conducts daily patrols based on the information registered
on the field map and verifies temporary storage conditions from an independent perspective. A

‘Request for correction’ is issued if necessary.

Note that in-field equipment and materials for operations shifts are also managed as part
of the scope of these rules.

Exemptions

If temporary storage is unavoidable in a ‘no temporary storage’ area due to maintenance
activities, an exemption application i1s submitted in advance to the fire protection
management for approval. The approved exemption application and temporary storage
application are submitted together to the Maintenance Management Group.

For exemptions, additional safety measures (such as placement of temporary fire detectors
and ensuring use of metal containers) are considered and implemented.
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3.6(1) Issue: Station arrangements for the on-shift fire brigade composition and the on-site
professional fire brigade practical retraining and escort could adversely affect their
response to fire alarms.

During the review the team noted the following:

Minimum shift composition for cold shutdown, stated in the Technical Specifications, will
not ensure the requirements for minimum on-shift fire brigade composition (three
fire-fighters);

The time limit for the on-site professional fire brigade to reach a fire is 10 minutes;

The on-site professional fire brigade is able to depart the fire brigade station within 1 minute,

however, they are requested to wait at the entrance to the units for an escort;
The response time taken during the last three exercises exceeded 10 minutes;
The 10 minute time limit was not achieved during actual fires experienced at the station;

There is no requirement for special fire-fighting retraining for the on-site professional fire

brigade as practiced for the on-shift fire brigade.

Without proper arrangements for the availability and training of the on-shift fire
brigade and the on-site professional fire brigade, their appropriate response to a fire
cannot be ensured.

Suggestion: The station should consider enhancing its arrangements for the on-shift fire
brigade composition, as well as the practical retraining and escort of the on-site
professional fire brigade, to ensure an effective response to fire alarms.

IAEA Bases:
SSR-2/2

Req.22. The operating organization shall make arrangements for ensuring fire safety.

5.21. The arrangements for ensuring fire safety made by the operating organization shall
cover the following: adequate management for fire safety... Such arrangements shall
include but are not limited to:

(d) Establishment of a manual fire fighting capability;
NS-G-2.1

8.1 A fire fighting strategy should be developed for each area of the plant identified as
important to safety (including those areas which present a fire exposure risk to areas
important to safety). These strategies should provide information to supplement the
information provided in the general plant emergency plan. The strategies should provide
all appropriate information needed by fire fighters to use safe and effective fire fighting
techniques in each fire area. The strategies should be kept up to date and should be used in
routine classroom training and in actual fire drills at the plant. The fire fighting strategy
developed for each fire area of the plant should cover the following:

—access and exit routes for fire fighters;
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8.2. Plant documentation should provide a clear description of the manual fire fighting
capability provided for those areas of the plant identified as important to safety. The
manual fire fighting capability may be provided by a suitably trained and equipped on-site
fire brigade, by a qualified off-site service or by a co-ordinated combination of the two, as
appropriate for the plant and in accordance with national practice.

8.4. Where full or partial reliance for manual fire fighting capability is placed on off-site
resources, there should be proper co-ordination between the plant personnel and the off-site
response group in order to ensure that the latter is familiar with the hazards of the plant.
The responsibilities and lines of authority for manual fire fighting personnel should be
documented in a fire fighting plan.

8.5. If an on-site fire brigade is established to provide a manual fire fighting capability, the
fire brigade’s organization, minimum staffing level, equipment (including self-contained
breathing apparatus) and training should all be documented and their adequacy should be
confirmed by a competent person.

8.6. Members of the on-site fire brigade should be physically capable of performing fire
fighting duties and should attend a formal programme of fire fighting training prior to
assignment to the plant fire brigade. Regular training (routine classroom training, fire
fighting practice and fire drills) should be provided for all on-site fire brigade members.
Special training should be provided for fire brigade leaders to ensure that they are
competent to assess the potential safety consequences of a fire and advise control room
personnel.

Plant Response/Action:
1. Issue Analysis

Kashiwazaki-Kariwa Nuclear Power Station does not have sufficient arrangements for
actual fire drill and escort for the on-site professional fire brigade. In addition, goal setting
for first-aid firefighting duties of the on-shift fire brigade and the on-site professional fire
brigade was unclear, which combined with lack of adequate goal attainment evaluation, led
to the station not making much progress in the area of first-aid firefighting activities.

1-1 Identified Gaps
(1) Ensuring the on-shift fire brigade composition

As described in the Technical Specifications, the power station is requested to station
10 or more personnel to perform firefighting duties in case of fire. Based on this
requirement, roles of first-aid firefighting personnel are described in the fire
protection plan, and the station ensures 3 on-site firefighters (shift personnel) to
perform such activities.

The Technical Specifications require the station to secure two or more operators for
units 1 - 5 (3 or more for units 6 - 7) for cold shutdown, and when additional first-aid
fighters are needed by unit(s) on fire, other units are requested to provide their
resources for support, thus assuring the minimum composition requirement (3
firefighters) for the first-aid firefighting team.

(2) Arrangements for actual fire drills for the on-site professional fire brigade

The power station does not require the on-site professional fire brigade to participate
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in actual fire drills nor manage records of participation. Participation records should
be managed by the power station, from the view point of maintaining competence of
the on-site special fire brigade.

(3) Arrangements for escort for the on-site professional fire brigade

The on-site special fire brigade is requested to wait at the entrance to the units for
escort when visiting the actual fire scene within the protected areas of the power
station, and thus procedures should be revised in order to allow it to arrive at the
scene in the shortest possible time.

2. Enhanced Action Plan, Controls and Roles and Responsibilities
2-1 Action Plans and Control

(1) The power station to request the on-site professional fire brigade to participate in
actual fire drills and manage records of participation.

(2) The power station to revise its procedures on the on-site special fire brigade meeting
up with escort so it can arrive at the fire scene within the protected area in the
shortest possible time.

2-2. Roles and Responsibilities of Actions

The Disaster and Industrial Accident Group at the power station is responsible for
defining arrangements for the on-site professional fire brigade.

3. Current Action Status
(1) Arrangements for actual fire drills for the on-site professional fire brigade

In order to maintain competence of firefighters through actual fire drills, in February
2016, the power station has specified in its fire protection plan and specifications
related to the on-site professional fire brigade, arrangements that require the on-site
special fire brigade to participate in actual fire drills. In addition, starting April 2016,
the power station began to manage records of the on-site special fire brigade
participating in the actual fire drills.

Based on those participation records, the power station requested the on-site special
fire brigade members who had not attended actual drills for an extended period of
time to participate in drills. In 2016, 3 on-site special fire brigade members were
retrained in actual fire drills, for them to start their effort to maintain their
competence.

(2) Arrangements for escort for the on-site professional fire brigade

In order to allow the on-site professional fire brigade to arrive at the fire scene within
the protected areas of the station in the shortest possible time, the power station has
revised its procedures on how the brigade meet up with and have necessary escort
when entering protected areas as in the chart below. Due to this revision, the on-site
professional fire brigade eliminated the time required to wait for the escort at the
entrance to the units.
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4. Performance assessment indicators (indicators of achievements)

The target time for the on-site professional fire brigade to arrive at the fire scene was
used to be set to 10 minutes, but this uniform across-the-board target time was no longer
used because assumptions vary by different fire scenes.

The new goal that replaces the old one, was defined for the on-site fire brigade
(operators) which asks the on-shift fight brigade to start firefighting before the on-site
professional fire brigade arrives at the scene of the fire.

5. Main Achievements

Initially the target time for the on-site professional fire brigade to arrive at the fire scene
was set to 10 minutes, but this uniform across-the-board target time was no longer used
because assumptions at different fire scenes vary, and the power station has been
working on improvement to shorten the time to arrive at the scene while continuing
trainings.

A new goal was set for the on-site fire brigade (operators) to initiate its firefighting
before the on-site professional fire brigade arrives at the scene, and started to perform
drills since 2016.

In the thirty drills taken place in the past, the on-duty fire brigade (operators) initiated
firefighting before the on-site professional fire brigade arrived at the scenes, and thus the
new goal was generally satisfied.

During the fire occurred at the power station on February 23, 2017
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, the on-site fire brigade (operators) initiated its firefighting before the arrival of the
on-site special fire brigade.

6. Sustainability

Based on the critiques of the drills for the on-site fire brigade (operators) and the on-site
professional fire brigade, the power station ensures firefighting activities in the event of
fire through continuous improvement in arrangements.

TAEA Comments:

The analysis of this issue and the resulting action plan was reviewed by the team.
Activities derived from action plan for this issue have been performed in a timely manner.
An improved schedule for annual fire drills is in place. Their schedule ensures that each
shift crew takes part in a common drill with the on-site professional fire brigade at least
once a year. In the same period it is expected that each member of the professional on-site
fire brigade should participate in common fire drill. Appropriate records of fire drills
conducted are recorded by the plant.

The plant has implemented appropriate arrangements to ensure the activities of the
on-shift fire brigade and the on-site professional fire brigade are coordinated in a way that
ineffective waiting time for entrance of professional fire fighters in to the units in case of
fire 1s minimized or even eliminated. These new arrangements also allow the on-shift fire
brigade to start to fight the fire and take necessary arrangements before the professional
fire fighters arrive at the location of fire.

The plant is considering further improvements to shorten the total time necessary for the
professional on-site fire fighters to arrive to the area of the fire.

Conclusion: Satisfactory progress to date.
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4.5 MAINTENANCE AND TECHNICAL SUPPORT

4.2 STATION MODIFICATION SYSTEM (SAFETY ENHANCEMENT PROJECTS)

Station modifications are identified, specified, screened, designed, evaluated, authorized,
implemented and recorded in accordance with the Design Management Basic Manual
revised in 2014. Each modification is evaluated for its safety significance, and is placed into
one of four safety categories. The Corporate Office is responsible for all modifications
categorized as Is, which is the highest class and represents mostly new designs. The plant
can initiate design modifications of a lower safety class.

However, design engineering of recent safety enhancement projects, regardless of their
safety classification is performed by the corporate office. The team understood that the
Corporate Office has not established the complete role and function of an overall design
authority.

Contractors, supervised by plant maintenance group, carry out installation of
modifications. After testing and commissioning is performed, all the design documents
submitted in relation to modifications are appropriately stored in the station’s ‘DREAMS’
system, which contains all vendor detailed documents and is accessible to station as well as
corporate staff. However, the team realised that there is no guarantee that the system
covers all necessary and complete information collected throughout the station lifetime.
The team incorporated this into the suggestion in 4.6.

4.3. MAINTENANCE PROGRAMMES

A specific ageing management review and scoping procedure is required once a unit life
reaches 30 years. The review shall identify existing and potential degradation mechanisms
of Structures, Systems and Components (SSCs) and their further management in the
continued operation of the station. The plant has initiated a procedure for overall ageing
management review of SSCs for Unit 1 only. For Unit 6 and 7 the station has currently
limited specific ageing management activities and relies on results from maintenance
programme for active components and In-Service Inspection results for the passive SSCs.

The team encourages the station to implement an overall ageing management review of
Units 6 and 7.

4.4 CONDUCT OF MAINTENANCE WORK

Without its own maintenance forces and capacity, the station is fully dependant on external
suppliers for maintenance activities. In general the station maintenance personnel have a
management and supervisory role only. External contractors carry out almost all the
maintenance work.

Based on lessons learned from the Fukushima event there is an on-going training
programme at the plant to train maintenance group personnel to carry out limited work as
emergency maintenance. This has been observed as an important improvement of initial
station practice. The team encourages the station to develop this practice and establish the
station’s own well qualified and equipped maintenance force in order to reduce the full
reliance on contractors’ capabilities for emergency corrective maintenance.
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4.6 CONFIGURATION CONTROL

In the past the station used the original supplier, as the overall repository of all design
specifications and changes, including reliable and long term storage and access to design
basis data. However, the current situation is that design and implementation of some
safety related modifications are performed by contractors other than the original supplier.
In such cases, a long term storage and safekeeping of detailed contractor design data has
not been clearly established. Therefore TEPCO does not have guaranteed access to all
necessary design basis documentation from either the original or the new supplier. This is
to be solved at corporate level as further plant design changes can be expected. Also a
‘design criteria document’ is to be prepared for each new system. The team made a
suggestion in this area.

4.7 USE OF PSA, PSR AND OEF

The station has developed a Level 1 probabilistic safety assessment (the station uses the
term probabilistic risk assessment (PRA)) study for internal and external events for full
power conditions as well as shut down states. A pilot case of a Level 2 PRA has been
performed and development of a full Level 2 PRA is in progress. The station has developed
a risk monitor, which is used to monitor risk arising from maintenance activities in
refuelling outages. The PRA results are for information only rather than for risk informed
decision-making.

The team observed that core damage frequency (CDF), as well as dominant contributors to
the overall CDF, differs from that of a typical BWR. Although the team did not review the
PRA in detail, it was observed that some initiating event frequencies are two orders of
magnitude lower than internationally used values. In addition, the human reliability data
used in PRA for recovery actions appears to assume substantially better human reliability
than recommended in the IAEA safety standards.

The team encourages the station to follow the internationally recognized methods and
practices, such as those described in the TAEA safety guide SSG-3 when developing PRA
studies.

4.8 PLANT MODIFICATIONS RELATED TO POWER SUPPLY

The station has implemented comprehensive measures to enhance the AC and DC power
systems to supply essential loads required under design extension conditions. These
measures reflect lessons learned at Fukushima and include two diverse functions; a
reliable alternate AC and DC power supply system, and a newly installed turbine-driven
high pressure alternate cooling (HPAC) system. A new, dedicated battery with capacity of at
least 72 hours has been installed at high elevation in the reactor building. It provides DC
power to dedicated accident instrumentation and spent fuel pool water level measurement,
as well as a power necessary to activate the HPAC system.

An alternate mobile unit, containing a spare battery and diesel generator charger, can be
connected to the division I DC system in order to ensure continued DC power for the reactor
core isolation cooling (RCIC) system. This combination of reliable AC/DC power systems
and an independent and autonomous core injection is an enhancement of the original
station design basis. The station is able to withstand a simultaneous loss of coolant
accident (LOCA) and a station blackout (SBO). The team recognized this as a good practice.
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4.9 PLANT MODIFICATIONS RELATED TO 1&C

The instrumentation dedicated to severe accident mitigation strategies provides adequate
measurement of critical parameters required for decision making during severe accidents.
Based on a comprehensive analysis of instrument performance during the Fukushima
accident, certain station instrumentation has been enhanced to provide reliable
information on the status of the core and containment integrity in all situations. New
instrumentation has been installed in the spent fuel pool located on the top floor of the
reactor building, which provides water level information over the entire range from the top
of the spent fuel pool to the bottom of the fuel assemblies.

There is an on-going, government sponsored programme in Japan to support qualification
of dedicated instrumentation for severe accident conditions by testing or survivability
analysis. The station has already installed this newly qualified accident instrumentation.
The team recognizes this as a good performance.

4.10 EQUIPMENT QUALIFICATION

A typical station equipment qualification programme contains a set of specific activities
that demonstrate and document the evidence of equipment capability to perform its safety
function under anticipated operational environments during all operational states and
accident conditions. Although the station does not have an equipment qualification
programme, a number of components do have seismic and environmental qualification.
However, the team observed that several qualification reports were dated 1981 and, since
then, the station has not formally reconfirmed their validity. Some qualification reports
were produced for another similar station without confirming their applicability to
Kashiwazaki-Kariwa.

The initial station specific seismic data has been reviewed since the 2007 earthquake and
documented in an evaluation report. Although no significant changes for the individual
components were identified, the validity of the original qualification reports has not been
formally documented.

In order to support an evaluation of remaining component life, the station has developed a
list of electrical and I&C components for Unit 7, for which the actual ambient
environmental conditions were collected during the station’s operational history. However
this list does not explicitly specify what qualification status the equipment should have; for
instance, the environmental qualification, the seismic qualification, the electromagnetic
interference qualification. A complete list of electrical and I&C components subject to
qualification still needs to be confirmed.

Although some elements of equipment qualification are in place, the team recommends
that an integrated process to establish, preserve and document the equipment qualification
status of safety related items that are required to function, during all plant operational
states and accident conditions, is implemented.

4.12 REVISION OF DESIGN BASIS EARTHQUAKE AND TSUNAMI

The team observed that feedback of experience and lessons learnt from past events are the
main drivers for updating the Design Basis Earthquake (DBE) and Tsunami (DBT),
especially the 2007 Niigata-Chuetsu-Oki earthquake and 2011 Tohoku earthquake.
Guidelines for earthquake assessment and for tsunami assessment on nuclear power plants
were 1ssued by the Japan Nuclear Regulatory Authority in 2013.
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As a consequence, the team observed that the station has performed additional
investigations to improve knowledge of the main driving parameters and to update
previous earthquake and tsunami hazard assessments. The main enhancements dealing
with earthquake and tsunami hazard investigations are as follows:

Additional and extensive geological surveys at regional scale and in the site vicinity, including
maritime acoustic exploration;

Characterization of capable faults, considering an extension in time period from after 50000 years
ago (until 2006) to after 120000/130000 years ago (since 2013);

Fault activity re-assessment, including simultaneous motion of active faults (simultaneous rupture,
driven by Tohoku earthquake experience feedback);

Investigations on tsunami deposits around the station in order to find any traces of historical and
pre-historical tsunamis (target range: 100 km wide, previous 10000 year: Holocene period).

The team also noted that the Japanese utilities have combined their actions through the
Federation of Electric Power Companies of Japan (FEPC) since 2009 to collect domestic and
international data to expand knowledge on seismic and tsunami hazards. The main
outcomes of this work are reported by each utility and sent to the NRA on a yearly basis.

Based on these investigations and re-assessments, the station Design Basis Earthquake
peak acceleration (at building foundation level) is now set to 0.60g to 0.87g (depending on
units) and the Design Basis Tsunami wave height is now increased to 6m (8.5m considering
run-up). This was identified by the team as a good performance.

4.13 SAFETY ENHANCEMENT MEASURES RELATED TO CIVIL STRUCTURES

The fundamental approach to establish new SSCs and modify existing SSCs to enhance
plant safety is given in the TEPCO Master Guideline, which defines the basic philosophy
toward defence-in-depth concepts on both internal and external events. This approach is
deterministic.

With respect to safety enhancement measures related to an earthquake, the team observed
that a comprehensive assessment of SSCs important to safety was performed to identify
any necessary enhancement. The results of these investigations are compiled in a
document that provides the list of safety related SSCs, the safety class and other relevant
information on equipment characteristics. The result is either the justification of adequate
margins in the design of the SSCs or the need to perform reinforcement actions. Significant
seismic enhancement modifications have been implemented, for example:

Enhanced existing SSCs: main exhaust stacks, spent fuel pool (sloshing protection), reactor building
crane, reactor building roof structure, switching station facility, piping supports;

New SSCs designed based on the revised DBE: sea-wall (tidal embankment), main filter equipment,
mobile gas turbine generators and the technical support centre which is built on seismically isolated
foundations.

Regarding safety enhancement measures related to tsunamis, a decision was taken by
TEPCO after the Fukushima accident to build a protective sea-wall (tidal embankment)
around the safety related area of the station, complemented by supplementary measures
such as flood barriers, water tight doors and waterproofing penetrations. This set of
measures was identified as a good practice by the team.
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4.14 USE OF SEISMIC AND TSUNAMI PRA

The team observed that PRAs for earthquake and tsunami hazards have been performed by
the station. These PRAs include the definition of scenarios, initiating events and accident
sequences, probabilistic hazards assessments, fragility assessments of SSCs and final
integration and evaluation of the risk. They are currently used in addition to deterministic
approaches, and considered as informative.

Probabilistic Seismic Hazard Assessment (PSHA) and Probabilistic Tsunami Hazard
Assessment (PTHA) are performed based on the Atomic Energy Society of Japan (AESJ)
guidelines. These PSHA and PTHA develop a logic tree approach, which includes various
sources of epistemic and random uncertainties.

Risk Assessments are performed for different plant situations (such as with or without
taking credit for external emergency equipment) and with and without implementing
enhancement measures, for example in the case of tsunami risk the presence or not of the
sea wall.

The team observed that seismic and tsunami probabilistic safety assessments involve
multiple departments of TEPCO Corporate and of the station (and potential suppliers).
Considering the complexity of external hazard PRAs, and considering also the fact that
external hazard PRAs should be performed so that uncertainties from each input are
properly quantified and propagated, the team encourages the station to enhance the
interface management and mutual understanding between contributors and departments
involved in external hazard PRA and to perform peer reviews in an extensive manner.
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DETAILED MAINTENANCE AND TECHNICAL SUPPORT FINDINGS

4.6 CONFIGURATION CONTROL

4.6 (1) Issue: A complete process to ensure availability of the design data required for
design configuration control throughout the plant lifetime and design authority function
has not been established.

- A complete process for maintaining the availability of plant design basis information for
continuing design configuration control and integrity throughout plant life has not been
established;

- Access to historical data, reliable long term storage of vendors’ detailed design
documentation and access to detailed design basis data have not been ensured;

- The original vendor or its subsidiary was involved in the development of systems design
specifications and was used as principal supplier concerning all design changes. The
Corporate Office has adopted the role of design authority and is responsible for all
modifications categorized as Is, which is the highest class and represents most new design
changes. However the complete role and functions of an overall design authority have not
been established. In addition, TEPCO does not have guaranteed access to all necessary
design basis documentation from the original supplier;

- Some safety-related modifications are performed by contractors other than the original
vendor and the process of reliable long term storage and safekeeping of detailed design
documentation, as well as access to detailed design basis data has not been clearly
established;

- Design and installation documents submitted in relation to modifications are currently stored
in the station’s ‘DREAMS’ system, which contains some vendor’s detailed documents and is
accessible to station as well as corporate staff. However, completeness of the information is
not guaranteed, there are some important design documents that are retained by the vendor
and not submitted to TEPCO;

- Only two pilot cases on ‘design criteria document’ have recently been established in the
Corporate Office to assure completeness of accessibility to the design basis information
throughout plant lifetime.

Without a well-defined design authority role and assured reliability and availability of
important plant design data throughout its lifetime, the station may have difficulties
ensuring correct assessment of the safety of components and related modifications, as
well as ensuring that design requirements and configuration control are properly
maintained.

Suggestion: The station and Corporate Office should consider formalising their design
authority function and establishing a procedure for assurance of availability of complete
and reliable important plant design data, including the long term storage and safekeeping
of detailed design documentation throughout the plant lifetime.

IAEA Basis:

SSR-2/1

Requirement 14: Design basis for items important to safety.
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5.3. The design basis for each item important to safety shall be systematically justified and
documented. The documentation shall provide the necessary information for the operating
organization to operate the plant safely.

SSR-2/2

Requirement 1 Responsibilities of the operating organization.

3.2. The management system, as an integrated set of interrelated or interacting
components for establishing policies and objectives and enabling the objectives to be
achieved in an efficient and effective manner, shall include the following activities:

(f) Design integrity, which includes maintaining a formally designated entity that has
overall responsibility for the continuing integrity of the plant design throughout its
lifetime, and managing the interfaces and lines of communication with the responsible
designers and equipment suppliers contributing to this continuing integrity [4]

INSAG 19

11. An operating organization must set up internally a formal process to maintain the
design integrity as soon as it takes control of the plant. This may be achieved by setting up
a design capability within the operating organization, or by having a formal external
relationship with the original design organizations or their successors. There must be a
formally designated entity within the operating company that takes responsibility for this
process. This entity needs to formally approve all design changes. To do this, it must have
sufficient knowledge of the design and of the overall basis for safety. In addition, it must
have access through a formal process to all the underlying design knowledge to ensure that
the original intent of the design is maintained.

Plant Response/Action:

1. Issue Analysis

The Japanese Nuclear Power Industry and Regulatory framework allows Plant
Manufacturers (Toshiba, Hitachi and MHI) to be the design authority and maintain the
design bases. TEPCO also delegated design authority function to Toshiba and Hitachi, was
highly dependent on their engineering capability and did not put high priority on
establishing systematic configuration management process in the past.

After the accident of Fukushima Dai-chi NPS, the KK NPS and Corporate Office recognized
gaps in design/ configuration management by performing benchmarking with US NPPs and
European NPPs that used INPO AP-929 and IAEA Safety Report 65. In addition, taking
into account the recent status that number of safety enhancement modifications performed
by vendors other than the original plant manufacturer was considerably increasing, it
became necessary for TEPCO to be a design authority and establish a systematic
configuration management process in order not to be highly dependent on services provided
by the plant manufacturer to revise design information and documents after a modification.

Under such circumstance the KK NPS and Corporate Office initiated actions to cope with
these gaps before the IAEA OSART main mission.

After receiving a suggestion on configuration management through the OSART main
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mission, the KK NPS and Corporate Office recognized necessity to further enhance the
abovementioned actions.

In addition to the TAEA Safety Report 65, relevant requirements and recommendations
provided by the IAEA Safety Standards such as Requirements 10 and 11 of SSR 2/2 were
checked and utilized.

The Corporate Office invited a former fleet design engineering manager of a US utility as
an adviser to learn good practices in the USA, especially a newly established standard
design/ configuration management process which would take over the INPO AP-929
process. Additional benchmarking with NPPs in Slovakia, Czech Republic and Sweden was
performed.

In addition to the benchmarking practices of configuration management, TEPCO has been
performing benchmarking worldwide best practices related to entire engineering and is
currently developing an Engineering Center, Configuration Management/Control
Processes, Management Model, Key Performance Indicators, Plant Health Committees and
Project Review Committees.

TEPCO embarked on these improved business practices, not because of non-conformance
with Japanese Regulations but to enable World Class Performance.

Through these activities, the following gaps were identified and enhanced action plans
were prepared. Roles and responsibilities for actions were clarified. Basic policy to put
higher priority on the systems and equipment newly constructed or modified for Unit 6 and
7 to enhance safety or to address new regulatory requirements remains the same.

1-1 Identified gaps
Lack of an integrated and systematic configuration management process (also

related to insufficient in-house design authority function and design basis
information);

Insufficient design requirement (basis) management process,

Insufficient systematic facility configuration information management

process,

The current Master Equipment List (MEL) in Maximo is mainly for

maintenance programmes and not sufficient for configuration management,

Condition Report which is necessary to propose configuration change is not in

use for now, only SR (Service Request) is operated on Maximo,
No systematic margin management is in place.
2 Enhanced Action Plans, Control and Roles and Responsibilities (Corrective Action Plans)
2-1 Action Plans and Control

Revise all affected design documents for KK-6/7 by new regulatory requirements
and safety enhancement modifications to resume configuration equilibrium.
(Control: Progress Tables of the Design/ Facility Document Revision Task Force)
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Establish a standard table of contents and improve descriptions of the design
criteria documents (DCDs), add design/ operational margins to DCD descriptions,
develop a new guidance to prepare DCDs and introduce design requirement
management support tool (system) to establish links between DCDs and relevant
design basis documents, (Control: Action plan table of Design Engineering CFAM
and PI of Design Engineering CFAM)

Identify necessary design basis information for utilities and discuss with the plant
manufacturers to ensure access to the information that was not provided.
(Control: Action plan table of Design Engineering CFAM)

Develop an Integrated Design Management/ Configuration Change Management

and Facility Configuration Management Process which includes identification of
all affected design documents and procedures as well as its Supporting System
(CDMS), set up important performance indicators (PIs) for the process, improve
the MEL in Maximo and share the MEL between Maximo and CDMS. (Control:
Action plan table of Design Engineering CFAM, PI of Design Engineering CFAM,
PI of Safety Enhancement Project Management Group)

Organize a new Design Engineering Group in order to establish in-house design
authority function and implement new design procedures. (Control: Action plan
table of Design Engineering CFAM and PI of Design Engineering CFAM)

2-2 Roles and responsibilities for actions

The Corporate Office (Nuclear Asset Management Department) is responsible for
establishing a new design management/ configuration management process and
basic design of new support systems. The department issued a policy document to
introduce a new process and supporting systems in July 2016. Based on the policy,
the corporate members organized explanation sessions for associated staff in the
plant, the first one on basic concept of configuration management in September
2016 and the second one on a temporary configuration management process (check
without a supporting system) in November 2016.

Implementation actions are done by the following organizations:

(1) Corporate: Design Management CFAM, Design Engineering Group, Safety
Enhancement Project Management Group and Asset Engineering Group

(2) Plant: Design management SFAM, Maintenance Administrative Group, Safety
Administrative Group (for document management)

In addition, the KK NPS and corporate are going to establish a new Engineering
Centre at the beginning of January 2018 by integrating engineering functions at
the corporate and stations. The abovementioned actions will be taken over by the
groups in the centre.

3. The current status of the actions (Progress to date)

3-1 Revision of all affected design documents for KK-6/7 by new regulatory
requirements and safety enhancement modifications to resume configuration
equilibrium.
Design Specification documents and other design/ facility documents, e.g. P&ID,
drawings and calculations, for KK-6 and 7 are being updated to incorporate new
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regulatory requirements, design changes and physical configuration changes
53 design specification documents for common design and 154 design
specification documents for specific systems, and other design/ facility
documents for KK-7: being updated (90 % of the revisions have been completed),
70 design specification documents for common design and 151 design
specification documents for specific systems, and other design/ facility
documents for KK-6: being updated.

3-2Design Requirement (Basis) Management Process and Supporting System

The revised design specification documents for common design, e.g. fire protection
design, design to cope with internal flooding, etc., have been registered as Design
Criteria Documents (DCDs) for common design. A DCD on Core and Fuel Design is
being prepared.

After the OSART mission, new standard table of contents and rules to prepare
DCDs have been established after discussing with the US advisor and Hitachi-GE
engineers. Based on them a new DCD Preparation Guideline, DCDs for HPAC
system and RHR system have been created.

In addition, a design requirement control support tool, Dassault Reqtify, has been
introduced to enable DCDs to have links to related design/ licensing basis
information. It enables plant engineers to understand relations between important

design requirements, their bases and actual design specifications. (See Figure 1)

DCDs will be prepared for safety systems of KK-6/7 giving higher priority on newly

installed or modified systems and structures.

Cooperating with the US advisor, necessary design basis information for TEPCO,
including design historical data, has been identified. Hitachi-GE provided part of
important design bases information while preparing the DCD for RHR system.
Discussion with the plant manufacturers, mainly Hitachi GE, to share further
design bases information is on-going.

3-3Integrated Design Management/ Configuration Change Management and Facility
Configuration Management Process and Supporting System

An integrated management process based on the new US standard process has been
established.
Important Pls for design/ configuration management process have been identified.
Dassault CDMS (Enovia) was selected after a competitive bidding as a new support
system. Basic design of the system has been completed and detailed design is being
implemented. The system is supposed to be in use from October 2017. (Figure 2)
Ultimately the system will have a link with Maximo to constitute an integrated
configuration management and work management system.

3-4 Enhancement of in-house design authority function

In February 2016, a new Design Engineering Group was set-up in the Nuclear
Asset Management Department by hiring experienced design engineers from plant
manufacturers and other design engineering companies. Up to now nine design
engineers have been hired. (Target number is 15.) This group has developed a
standard design package based on the US standard package and started using it.

To enhance capability to check influence of plant configuration change on the plant
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safety design, a check system by subject matter experts were introduced in
December 2015. Currently site experts and corporate experts for 51 technical areas
are active in their role. Necessary conditions on knowledge and capability of these
experts have been identified and education materials are being collected.
Training programmes for design engineers are being prepared. The pilot training
programme starts in July for members of the Design Engineering Group.

4. Performance Indicators (Success Indicators)

TEPCO has prepared performance indicators (PI) to measure the status of establishing
systematic design/ configuration management processes (process oriented PIs) as well as
effectiveness of the new design/ configuration management processes (result oriented PIs).
Examples of these PIs are shown below. (A list of the all PIs will be shown during the
follow-up mission)

4-1 Examples of process oriented PIs
Completion of DCD Guide, number of approved DCDs
Status of the new process procedures, guides and design standards

Establishment of the design/ configuration management support system (basic
design, detailed design, installation of the hardware)

4-2 Examples of result oriented Pls

Number of non-conformities related to design management or configuration
management

Physical Configuration Change Closure — timeliness
Configuration Control — Temporary Modification
5. Main achievements (Results)

Facility configuration information of KK-6/7 have been revised to have consistency
with physical configuration and to reflect the new design bases and licensing bases.

New standard structure and description for design criteria documents (DCDs) and a
preparation guide have been developed. Support tool for design requirement
management has been introduced.

A new design/ configuration management process and relevant procedures are being
developed and implemented.

A support system for the new design/ configuration management process is ready to
use.

A new Design Engineering Group has been established and initiated design
engineering work to enhance in-house design authority function.

6. Sustainability

Under the new engineering processes and Management Model TEPCO has created
Conduct Manuals for the Engineering Disciplines.

This included development and roll-out of Engineering Fundamentals which are basic and
expected behaviors/traits to demonstrate engineering, safety, technical conscience, etc.
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Within the Management Model there are specific documents (Control Elements) developed
to ensure behaviors, requirements and results are present and in the forefront of daily

activities.

The Conduct Manuals contain roles, responsibilities and expectations/requirements for

performance of the specific engineering functions associated with the discipline.

Procedures

for

Management are in development.

These procedures include proceduralized standing committees and cross-department
interactions such as Design Review Boards, Plant Health Committee and Plant Review
The procedures are based on industry standards and benchmarks that reflect

Committee.

executing responsibilities

best practices, high quality and compliant practices.

Initial Training, qualifications and continuing training will be established for the

of Design Control and Configuration

processes using an SAT (Systematic Approach to Training) based process.

In addition to the control and processes listed above, Engineering is reviewed by the newly
formed Nuclear Safety Advisory Board which is chartered to independently review

Engineering activities/performance and report directly to the CNO
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TAEA Comment:

When analyzing the issue, the TEPCO corporate office reviewed applicable IAEA safety
standards and technical reports, performed benchmarking with several European and U.S.
utilities; checked international good practices. They then reviewed the gaps that need to be
addressed to establish a systematic configuration management process that is based on the
three main elements; design requirements, facility configuration (as designed) and physical

configuration (as built).

The TEPCO corporate organization developed an improvement programme that includes the
following components: establishment of a master equipment list, design requirements
control, configuration change control and management of a facility configuration information

and / document management system.

The design basis and design requirements for the plant structures, systems and components
(SSC) are currently contained in many documents in different physical locations, including
the offices of original manufacturers of the plant. TEPCO decided to develop set of design
criteria documents (DCD) for the existing safety systems, newly installed systems (post
Fukushima modifications), and common design criteria for SSC. TEPCO has developed DCD
preparation guidelines (dated July 2017) to ensure that each DCD will be developed
consistently with a standard table of contents to ensure uniformity and completeness of

information.

The team observed that, to date, TEPCO has developed DCD for two systems, and is
preparing an additional 22 DCDs (8 DCDs for systems and 14 DCDs for common design
topics). The team understands that although the process has started, it will require

considerable time and human resources to complete.

TEPCO corporate office decided to establish a design authority function at the corporate
office by creating design engineering group, which is currently comprised of nine senior
engineers of different design disciplines. This group will be responsible for development of
DCDs, equipment procurement specifications and TEPCO specific design standards, as well
as some design activities for new plant modifications. This design engineering group will
interface with the original manufacturers to ensure access to and availability of design

information needed for the development of DCDs.

A description of their roles and responsibilities has been formally developed for each member
of the engineering group. Formal training is currently being implemented with the help of an

external consultant.

In the future, TEPCO plans to establish an engineering centre with a total about 400
engineers (including about 120 design engineers) that will implement delegated engineering

activities for the specific plant/unit.

IAEA 6D XA b

DOFEZ ST DB, TEPCO AtHI13E%4 4 % IAEA 2B LT OEF LA —Fo L Ea—, B
&%l@b<o@@ B DOR T —F 7 WSO B EH OMREITV., KRS
Nt AERET D ETHANLE Xy v T HRE L, ZOBRER Y 0 A%, &etEs, &%F

Eo) B, (32ERD) MEARRIZE SV b D TH 5,

TEPCO Attidthk#E 70 /7 L& RE Lz, ZDO7 0l T A A

(EREEZNIE T D% AR N

. HEER~ A X — 1 2 F OB,
P A S S EE R LV o 71%%7% SENTND

BT, FEITHEIEY) - Rt - s (SSC) DikEHEHER L USRI aafﬁ@nxnxd‘%@ﬂ"7/f A
% Lo B AETC b AEE O TEIIESIT LIS TN D, TEPCO FEEfF DL 2R, FTITiK
BEINT-ZH (@EFERHOUE) . SSC odtmixet i rE (DCD) %fﬂiﬁiﬁ“é_}:é%ﬁ%ﬁbfco

TEPCO (2 DCD #fii 5 4 K7 A > (201747 AfF) ARk L, L 72 5 HRIZAEHE T4 DCD %
BT 2 2 & TS EMZEEE0 L eI, 2 TOFREZME LD LD L HITLTND,

F—AlF, AHFE TIZ TEPCO 7 2 DDFRFIZHONTDO DCD fEkA5ZT L TWAEZ &, BIREHIT
22 ® DCD GR#ICBEIT % 8 -2 DCD, i@ EHIET % 14 © DCD) fEaiZmi TRV #HA TV D
ZLEMER L, T, TR ARBENTHALO0, BT ETITFEVER E AR YV —2
IMWLEE L 70D 2 L ZHfR L TV D,

TEPCO Atlld, iRt =7V T 7N —T %k L. KALICREHERERZR T A Z L2 REL
7=, BE., 2o/ —F |3z ro= 7)/7”%@%&6slk@iﬁi//%7fﬁﬁéhfﬁb
DCD, #asaiEflEkE, TEPCO [EA O FHEREDIER DT M, Hiiz /e BT SIS LR EHEE D

—HIZOWTETEZA I FETH D, £/, Kt A —h—LEEZED G,
HIFHRA~ADT 7B ART XA T T 4 OHERLITY) PETH D,

DCD 1’!5552 TR ER

Kt =TV T T NN—T R R—D EERFAKICHEES N TWY
v hOZELZIT RN %Eitfoiﬁ”rf*%ﬁofb\é LZATHD,

%, BE, M X

BeR9IZ, TEPCO IXA5E. £400 4 0T E (8 120 4 OXFHNE 2 &Te) o Rbz o v=T1
Vﬁoﬁ/& ML, BEDOT T Ma=y MBW Tz o=7 I U iE8h2FEii+ 5 FET
H 5D,

65




The IAEA team observed that TEPCO activities to address the issue significantly exceed the | IAEA F— X%, Z ORI 35 TEPCO OIFENIREOEN %2 KIGIZHB 27 D Th 5 L ¥ L=,
original intent of the suggestion. The IAEA team acknowledge that it will require | IAEA F— A%, X EMAEHOSMAGER ., MAEHEZE Y AT L0, RGFHHERISEE ORI
considerable time and human resources to implement the entire scope of design requirement | 7°72 V) OFEH & AU VY —ZANMBEE R D Z 2L TWD, LILAERL, 2 b —HESL. S
control, development of configuration management support system and establishment of | #UiX, 5% bikEHIICHERF SN D THA I,

design authority functions. Nevertheless, when it is done, this solution is confidently
expectsed to be sustained into the future.

fhaam : AH X TICHRREERADLND,

Conclusion: Satisfactory progress to date.

66




4.8 PLANT MODIFICATIONS RELATED TO POWER SUPPLY

4.8(a) Good Practice: The flexibility and capability of alternate AC/DC electrical power

systems to facilitate restoration of power in design extension conditions.

The alternate AC power systems consist of three mobile gas turbine units located at the +35
m elevation; a seismically qualified emergency switchgear building with a preinstalled cable
connection to the unit safety buses; two 500kW mobile generators per unit that can be
connected to preinstalled outside, geographically diverse connection points at the +15 m
elevation and water proof emergency switchgears, located in geographically diverse places in
the reactor building. The gas turbine generator has almost the same capacity as the standby
AC power source that allows powering the loads necessary for the core injection and heat
removal function. The gas turbine generator can be started and manually aligned to a safety
bus(es) within 70 minutes.

The alternate DC power systems consist of permanent as well as transportable apparatus,
preinstalled connections and portable batteries and chargers that can be deployed to ensure
continuous operation of DC powered systems during accident conditions.

Both the AC and DC alternate power systems can supply power to equipment and
instrumentation required during accident conditions (design basis accident and design
extension conditions). The combination of the alternate AC and DC power supply systems
and a newly installed High Pressure Alternate Cooling provides the Units 6 and 7 with the
capability to withstand simultaneous Loss Of Coolant Accidents (LOCAs) and Station
Black-Out (SBO) events.

The alternate AC and DC power systems not only meet but exceed Requirement 68 of SSR
2/1, rev. 1, as well as recommendations in Section 8: Alternate AC power Supplies of JAEA
safety guide SSG-39 Design of Electrical Power Systems for NPPs (both in preparation).
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4.10 EQUIPMENT QUALIFICATION

4.10(1) Issue: The plant has not established a comprehensive equipment qualification

programme.

There is limited evidence of equipment qualification activities that have to be implemented,
controlled and periodically reviewed, in order to ensure that throughout the plant life each
installed, qualified component will function while subject to the environmental conditions
during all operational states and accident conditions.

(A different situation was observed for qualification of accident instrumentation dedicated
to severe accident mitigation strategies. For example, newly installed instrumentation,
which provides information on the status of safety barriers and fuel inside the spent fuel
pool, is being tested to severe accident conditions within the framework of a government
research programme)

The team observed the following:

- An assessment that equipment important to safety is qualified for all operational states and design
basis accidents through the qualified lifetime has not been fully implemented;

- An equipment qualification master list, indicating the qualification requirements for equipment
located in harsh and mild environments has not been developed;

- Updated industrial standards for qualifying ‘important to safety’ electrical and 1&C equipment has
not been fully reflected for qualification of the equipment in a normally mild environment, for
example in the reactor building;

- Those activities necessary for preservation of equipment qualification status are not systematically
implemented.

Without an established equipment qualification programme, it cannot be confirmed that
safety related equipment is capable of the required performance for all operational states
and for accident conditions

Recommendation: The plant should establish and implement a comprehensive equipment
qualification programme.

TAEA Basis:

SSR 2/1

Requirement 30: Qualification of items important to safety

A qualification programme for items important to safety shall be implemented to verify
that items important to safety at a nuclear power plant are capable of performing their
intended functions when necessary, and in the prevailing environmental conditions,
throughout their design life, with due account taken of plant conditions during
maintenance and testing.

5.48. The environmental conditions considered in the qualification programme for items
important to safety at a nuclear power plant shall include the variations in ambient
environmental conditions that are anticipated in the design basis for the plant.

5.49. The qualification programme for items important to safety shall include the
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consideration of ageing effects caused by environmental factors (such as conditions of
vibration, irradiation, humidity or temperature) over the expected service life of the items
important to safety. When the items important to safety are subject to natural external
events and are required to perform a safety function during or following such an event, the
qualification programme shall replicate as far as is practicable the conditions imposed on
the items important to safety by the natural event, either by test or by analysis or by a
combination of both.

5.50. Any environmental conditions that could reasonably be anticipated and that could
arise in specific operational states, such as in periodic testing of the containment leak rate,
shall be included in the qualification programme

SSR 2/2

Requirement 13. The operating organization shall ensure that a systematic assessment is
carried out to provide reliable confirmation that safety related items are capable of the
required performance for all operational states and for accident conditions.

4.48. Appropriate concepts and the scope and process of equipment qualification shall be
established, and effective and practicable methods shall be used to upgrade and preserve
equipment qualification. A programme to establish, to confirm and to maintain required
equipment qualification shall be launched from the initial phases of design, supply and
installation of the equipment. The effectiveness of equipment qualification programmes
shall be periodically reviewed.

4.49. The scope and details of the equipment qualification process, in terms of the required
inspection area(s), method(s) of non-destructive testing; possible defects inspected for and
required effectiveness of inspection, shall be documented and submitted to the regulatory
body for review and approval. Relevant national and international experience shall be
taken into account in accordance with national regulations.

TAEA Safety Report Series NO. 3

2.10 Equipment qualification process

After equipment qualification is established, a number of NPP activities have to be
implemented and controlled so that throughout the NPP lifetime each installed item of
equipment reflects the requirements and limitations identified when equipment
qualification was established. The preserving equipment qualification phase involves all
these activities, including but not limited to:

Equipment installation and maintenance;

Replacement equipment and spare parts procurement;
- Plant and equipment modifications;

Monitoring of equipment condition;

Monitoring of service conditions;

Trending and analysis of equipment degradation and failures;
Evaluating other experience feedback and R&D information;
Quality assurance;

Documentation;

Equipment qualification training.
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Plant Response/Action:

1.Issue analysis

The status of activities related to equipment qualification before the OSART mission was as follows:

- In the case of Kashiwazaki-kariwa Nuclear Power Station, seismic capability and environmental
capability of electric components / instrumentation are verified during the construction phase.
With regards to some electric components / instrumentation equipment, environmental capability
was qualified based on the result of the environment capability test conducted for 2F.

- Actual environmental conditions in plants as well as the status of ageing degradation of those
electric components/ instrumentation equipment is supposed to be evaluated after 30 years of
operation of each unit according to the regulatory requirements.

The KK6/7 has not been operating for 30 years since the start of commercial operation. Accordingly,
there are no regulatory requirements for the re-evaluation of the effectiveness related to
environmental capability, and the re-evaluation has not been performed since the construction. As to
the seismic qualification, extensive amount of re-calculations and seismic modifications have been
being conducted based on the updated Design Basis Seismic Ground Motion after the
Niigata-Chuetsu-Oki Earthquake and new regulatory requirements.

- Recognizing that US utilities established formulated EQ list and controlled environmental
qualification of electric components and instrumentation equipment by the list, TEPCO initiated a
study to establish and maintain its own EQ list several years ago. Actual preparation work of the list
has been being promoted for Units 1/5/6/7.

TEPCO was conducting equipment qualification activity for each specific equipment and devices and the
OSART mission pointed out that the environmental qualification was managed under one
“comprehensive” program. TEPCO fully agreed to this mission statement.

After the main mission, the TEPCO corporate have been performing benchmarking with US experts and
participation in EQTM (environmental qualification technical meeting) in the USA and JANSI EQ
seminars.

1-1. Identified Gap

Through the abovementioned activities, the following gaps and root-causes were identified.

TEPCO thought that subsequent continuous evaluation was not necessary once the qualification
specification of equipment was clarified and evaluated at construction phase. Consequently:

- Actual environmental conditions have not been monitored,

- Comprehensive program to establish, maintain and update equipment qualification and
relevant procedures that clarify roles and responsibilities have not been established.

Manufacturers owned the qualification information (test result) for individual equipment and a
framework that can be managed by user side has not been established.

Follow-up of revision for standards such as IEEE and IEC (qualification standards for environment
resistance) has not been established. (there was no such a process.)

In addition, it becomes necessary to perform new qualification of equipment that are expected to
function under severe accident conditions.

2. Enhanced Action Plans, Control and Roles and Responsibilities (Corrective Action Plans)
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The following actions to establish the systematic and comprehensive EQ program was started have been
established and are being implemented to eliminate the above mentioned gaps and root causes.

2-1 Action Plans and Control

-Identify equipment with specification requirements for environmental resistance,

seismic resistance, EMI, and V&V, and prepare the Equipment List that specifies each
qualification requirement. In line with the identification of the target equipment,
collect evidence related to the previous qualification test and create database.

- Establish a process to comprehensively manage equipment qualification using
equipment master lists at power stations. Migrate information on equipment and
components stored in GI (MAXIMO) into CDMS (Configuration/Document
Management System), maintain consistency between GI and CDMS and establish links
between the equipment list and evidence documents stored in the CDMS.

- -Concerning equipment that requires environmental resistance, commence the process
which enables periodic monitoring of environmental conditions of the surrounding area
of equipment during plant operation, and consequently determine if the qualification
condition in safety system is being satisfied.

- Investigate information related to the development and revision of the standards and
criteria related to environmental capability, such as IEEE and IEC, and evaluate their
effects as necessary.

- In maintenance activities, develop and implement the guide (management guide of
environmental capability requirements) to perform the above activities continuously.

2-2 Roles and Responsibilities for Action

The leading groups for each activity topic are as follows:

- Operation and management of “comprehensive” program for equipment qualification:
Safety Management Group, Nuclear Power Plant Management Dept.

- Preparation of each equipment list for environmental resistance: Facility Engineering
Group, Nuclear Asset Management Dept.

- Preparation of each equipment list for seismic resistance: Headquaters_Units 6/7, unit
construction approval team

- Preparation of each equipment list of EMI, V&V: Instrumentation & Control Group, the
power station

- -Maintenance of each equipment list of environmental resistance, seismic resistance,
EMI, V&V: Maintenance Dept, the power station

- Judging the advisability of implementation of the qualification test regarding
environmental resistance, as well as its implementation and evaluation: Facility
Engineering Group, Nuclear Asset Management Department

- Management of replacement related to environmental resistance, the change

management during the introduction of alternative equipment: Maintenance Dept, the

EFED Gap RMRAJER 2 B < 7201, BRSO ERIR EQ 70 7T AT HESLT D720 D
T va el E L,

2-1 {EBhETE & B

MEREM ME. EM 1, V&V DORKAARERNH D2 L &8 € E M (qualification
requirement)Z BAMEIC L7 Y 2 F(Equipment List) Z1Epkd 5, keI T L
T. wEOREAE (qualification test)|IZBH LT VA EZERH L TTF — X X— 2 (T
%

WEIFTOWI~AZ—U X : G1 (RFNREBHE~XT AL N RAT L) OfHIE#H
T —X%CDMS (Configuration / Document Management System : f&%& B - X EE
AT L) IZEBALTG 1 LoEEMEZHF LI LT, CDMS ~LEEoMEY X h+
TETUAERE Y V7 S8, s ORE ZEF(qualification requirement) & 54 BT X
LA EEEST 52 L2 HfET,

MERBEVERE AN ER SN DHERRICHO W T, 7T o M EERRE A AR 10 D BRBE A 2 e IR IZ
AL, LR ORERMFPMHERF SN TND Z & 2R T 2R 24D 5,

IEEE & IEC @ X 9 7 MiBREEVEREICBE I~ 2 ik, FSMEDHIE, SGETIEHREFE A L, B
IS T OB EFHIT 5,

RETFENICIB W T EREOTEE 2 ke HI £ T 272012, A F (IHERBEMEREZESRICE
LEHHTAR) ZfilE L, EHT D,

2-2 EEIORE L B
KFRIEEN T —~ 2 F IR E o THRET 27 V—13LL T D@ vy,

e E D Tefhpy7e] 7'a 7T AOEME R « i+ E A R TE G
MHBREEPE DA BT U A b OFEAR - I s i & B sl Hidi G

MR DO # A ) A b O - AtE_6/7 SHETRRT — L

EMI. V&VOKHEEY 2 b0 - Z8EFT FHIEIE G
MEREEME, MHE. EMI., V& VODOKHELE Y A FOMEEF : BEFT (AEH

MHERBEMENZ B3 2 R ek o0 S2hi mr I, SEME, RFAM - SR F0ak i B BRI G

MEREEVEIC B4~ 5 Ac A B, AU REE ARF DL A HE - JEFETT IRAEH

71




|

power station

-Development and revision of Management Guide related to environmental resistance:

Facility Engineering Group, Nuclear Asset Management Department

-Investigation on the effects of the establishment and revisions of IEEE, IEC, etc. as

well as their effects evaluation: Facility Engineering Group, Nuclear Asset

Management Department
-Development and operation of support system for equipment qualification: Safety

Enhancement Project Group, Nuclear Asset Management Department
-Preparation and maintenance of support system for equipment qualification:
Maintenance Administration Group, Maintenance Department (Unit No.1 to 4), the

power station

3. The Current Status of the Actions (Progress to date)

3-1. Status of preparation of the list related to equipment qualification

MRS ER) R b (=sxitie )

(Environment Equipment List)

link P EDr T —— ik mrmmIEroxs
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(Seismic Equipment List) (DB of qualification test evidences)

' I
link BEABIET VA&
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}/ \
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CDMS _ < p
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refer (V&V Equipment List) (DB of V&V evidences)
A\
G1 ( N ( _ _ .
(Master Equipment List) EMI&SES Y R M mstttig, =] link PESB IETURE
(EMI Equipment List) (DB of qualification evidences)

(.

3-1-a. Formulation of environment resistance equipment list, the preparation of evidences

Contracting to affiliated companies (TEPCSO, design company), a list of equipment of

units 1, 5, 6, and 7 for which the environmental qualification is required has been
prepared and necessary evidence documents have been collected. These outcomes
have been maintained in the power station and the engineers in the corporate are
reevaluating the list of units 6/7.

(Facility Engineering Group, Nuclear Asset Management Department, scheduled for
completion in September 2017)

For those without qualification test evidence, additional /supplementary test plans
will be established by the end of January 2018.

(Facility Engineering Group, Nuclear Asset Management Dept., Scheduled for
starting the operation in January 2018)

Regarding units 6/7, since the additional Severe Accident Equipment (SA equipment)
In response to the new regulatory guidelines are being installed, we are going to
reflect additional equipment into the environment resistance equipment list
(Environment Equipment List) based on the construction information.
(Instrumentation & Control Maintenance Group in KK, scheduled for completion in
October, 2018)
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3-1-b. Formulation of seismic resistance list, the preparation of evidences 3-1-b. THEMEY X RDOIERR., =BT REfH
6/7T BRI DWW CTIIHT - A BRI BRI U CHIB B S B S 4, 1B O FT L T EHEGE

Regarding units 6/7, the seismic ground motion was updated in response to the new 7] (CP:Construction Permition) (233N TH LW EERHAT 23 FEhi STV %, LWL

regulatory requirements and the new seismic evaluation is carried out in the new AR AT O 2y DR OT v R 7 k& UTIEEME Y A R ZERd 27,
(ARt1_6/7 51 LRTF— L, 201843 ASE T TiE)

construction plan permit (CP: Construction Permit) under preparation. We are
scheduled to develop the seismic performance list as the output of seismic evaluation
for the new construction plan permit.
PERTL D . HEZHETE = L INHRABR (Seismic Qualification Test) Z i L CkY, =T
‘/Z‘%%&%?¥—&«\“—zﬂg L ke L TR 21T 9

U7 (i & B AR R BN G . 2018 4 2 A2 T FiE

equipment type, and database of the evidence information documents will be created
and maintained.

(Equipment Seismic Engineering Group, Nuclear Asset Management Department,
Scheduled for completion in February 2018)

3-1-c. Formulation of EMI / V&V List, Preparation of evidences 3-1-c. EMI/ V&V U 2 R DR, = &7 R ¥ )
6/7T 51D EML IZHOWTIX, 772 M A =T —~ZFFECT, ) X FofEi =7 v
Concerning EMI of units 6/7, the preparation of equipment list and the collection of AW E FhH (2017 46 HH RIS, FRRREHO S 6, 6/’7 O BT AN D
evidence are in progress by contracting the work to the plant manufacturers (due %, ABRBRE i LT < FHE
date: June 2017). Of the same deliverable, for those without evidence of units 6/7, we GEEAT_FHURIEIG, 2017 45 7 H 7> 5 oSN T 1) o

are planning to perform the test in the future.
(Instrumentation & Control Maintenance Group in KK, scheduled for implementation

in July, 2017)

- BT D V&V IZHONTIE, B X FOMER L = 7 o AU E FEhit,
Concerning V&V of units 6/7, the equipment list is being established and evidence (EEAT_FHEIEG ., BEXMHMG, 2017# 7 A5 T HEE),

documents are being collected.
(Instrumentation & Control Maintenance Group in KK, Electrical Maintenance
Group, targeting for completion in July 2017)

Link between these lists and the equipment master list in CDMS will be established INHO YA MIRRIICCDMS ADEG v A X — U A MY 7 23RS TIE,
1n the future.

N - - oen M Tk P AL
(Establishment of interface between CDMS and EQ &: Design Management SFAM, <C1]_)}ZI£§/S Egl\/f /Ci/l ?Ejﬁl K?j%";(i;fgﬁ; B AR
CM Manager, KK Safety Planning Group) P S AR ’

(Establishment of interface between G1 and EQ: KK Maintenance Administrative (G1/EQ A 2 —7x— A5« KKHBR = —2#ki G, CM#H24)
Group in the first Maintenance Department, CM Manager)

(CDMS System is to be released in September 2017, and data preparation is scheduled (CDMS ¥ A7 A 201749 A2V YV —ATiE, 20174 10 A7 — X {52 T TiE)
for completion in October 2017)
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3-2. Establishment of comprehensive equipment qualification program

Comprehensive Equipment Qualification programme

(1) Development of manuals/guides for environmental capability
management
Framework of environmental resistance management
Selection and evaluation flow of the environmental resistance
management equipment
Management of the environmental resistance management equipment
list (describing elements)

Management of evidence of the environmental resistance qualification
test
Measurement, frequency and evaluation of the environment for the
environmental resistance management equipment
(2) Procurement and design supervision
(3) Qualification and management of the seismic resistance, V&V, and EMI
(4) Management of environmental evaluation criteria and standards
(5) Preparation, maintenance, and improvement of support system for
equipment qualification (CDMS, GI or each DB)

3-2-a Development of environmental resistance management guide

The corporate has prepared “Management guide for safety related electric components/
instrumentation equipment that are subject to the environmental capability
requirements” (Draft).

To manage the environmental capability for the electric components/ instrumentation
equipment of the Units that are applied to the new regulatory criteria, the followings
are described in the guide. Coordination with maintenance activity will be taken into
account to implement the guide. Additionally, environmental capability control will be
incorporated into the design management manual, as a part of design management
process.

Framework of management related to environmental capability

Screening and evaluation flow of equipment to be managed related to environmental
capability

Management of list of equipment to be managed related to environmental capability
Management of qualification test results (evidence documents) related to environmental
capability

Environment monitoring and evaluation methods of equipment to be managed related to

environmental resistance

(Asset Engineering Group of Nuclear Asset Management Department, scheduled for

enforcement in September 2017)
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3-2-b. Other qualification elements
Concerning the qualification and management of seismic resistance, V&V and EMI, in
addition to the conventional operation based on existing Design Management Basic
Manual, the digital-type safety protection system quality control manual, and the
Corporate’s design guidelines, the qualification and management methods to use the
equipment lists that are being prepared will be studied, and if necessary, they will be
added to the current management process.
(Asset Engineering Group, Nuclear Asset Management Dept., Scheduled to start the
operation in September 2017)

3-2-c. Trend investigation of the standards related to environmental resistance

By attending the study session on the standards (JEAG-4623) related to environmental

resistance by the Japan Electric Association and EQ control study sessions by JANSI,

etc., the information on the establishment and revision related overseas standards, such

as IEEE and IEC on a continuous basis will be investigated.

(Nuclear Asset Management Department, in action)

3-2-d. Development, preparation, maintenance and improvement of the support system of
equipment qualification (GI and each DB); development of support system for EQ
process (software)

Corporate and the plant are going to decide the efficient management methods for
equipment qualification based on the configuration management process and its support
system (CDMS-configuration management and document management system), and will
prepare database after the second term of 2017.

(Safety Enhancement Project Group, Nuclear Asset Management Department; Safety
Management Group, Nuclear Power Plant Management Department; Maintenance
Department; Scheduled for the start of CDMS test operation in October 2017)

3-2-e Trend investigation at home and abroad

Through the activity, such as participating the EQ control study sessions by JANSI, the
corporate will continue investigating the EQ related trend, such as the information of
revision of overseas standards of IEEE and IEC. Also, after JANSI (Japan Nuclear
Safety Institute) developed the guidelines on the management of safety system electric
components / instrumentation with the requirements of environmental resistance at
nuclear power stations, we will incorporate “Environment” qualification in the
maintenance activity.

(Asset Engineering Group in Nuclear Asset Management Department, JANSI EQ
control study session has been working on its activity since FY 2010).

4. Performance Indicators (Success Indicator)

- Completion rate of equipment list
- Start of operation of the guide for environmental resistance
- Start of trial operation of CDMS

5. Main Achievements (Results)

- Preparation of evidence for each qualification test

- Completion of draft environmental resistance guide

- Development of organization policy for the equipment qualification of V&V and EMI
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6. Sustainability

- Establish and implement the abovementioned comprehensive management process of equipment
qualification using related procedures, guides, systems and performance indicators

- Establish and implement training programmes for equipment qualification.

- These establishment will be completed by when KK-6/7 starts up again.

TAEA Comment:

Based on the TAEA recommendations, TEPCO performed a gap analysis and confirmed that
equipment qualification data are scattered in many different places, the evaluation of
equipment environmental qualification status was not previously required before 30 years of
operation, the ambient conditions at the equipment locations were not monitored, new
requirements from equipment qualification industrial standards were not considered and the
evidence whether or not the equipment is qualified was not always available at the plant.

In response, TEPCO developed a wide-ranging action plan including corporate guidelines that
provide the technical and organizational basis for the development and implementation of a
comprehensive equipment qualification programme. The objective is to generate and
maintain the evidence demonstrating that equipment will be able to perform its intended
functions under normal operation and accident conditions.

Although the implementation of this equipment qualification programme is a long-term
activity, the team observed the progress to date as follows:

The plant equipment qualification programme includes seismic qualification, environmental
qualification, qualification to meet electromagnetic interference (EMI), and verification and
validation (V&V) of software in programmable digital systems and devices.

The plant developed an equipment qualification master list (EQML), the key element of the
programme which includes each equipment type subject to qualification, its actual location in
the plant environmental zone, qualification requirements and methods, established qualified
life, test reports, maintenance and replacement criteria.

The qualification status has been confirmed for most of the environmentally qualified
equipment; however not all the evidence (e.g. test reports) proving the qualification status
was physically available. The plant had to obtain it from the equipment vendors.

The seismic qualification is being reviewed for many plant structures and components to
confirm whether they meet new site seismic characteristics (e.g. ground motion value and
frequency). Some SSCs are being seismically reinforced based on the review results.

The EMI qualification of the electrical and 1&C equipment was performed during the plant
construction and commissioning, however the associated documentation was not easily
retrievable. The same applies for evidence of verification and validation of programmable
digital systems. Both the EMI and verification and validation documentation will be
integrated within the plant equipment qualification programme. The evidence of EMI
qualification and verification and validation of programmable digital systems is now included
in the EQML database and supporting document files.

The equipment qualification programme interfaces with the maintenance programme,
configuration management and document system (CDMS), system design criteria documents
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and equipment specifications. CDMS will integrate the equipment qualification programme | TX 3 L 52T A TETH S, TEPCO 1T 2018 4F 3 AITHEEGZRE S 1 /5 L% CDMS 12885 L L
and provide an interface with maintenance management and design management. TEPCO CTWND. FO%. FEFE TR L 72 5.

plans to integrate the equipment qualification programme into CDMS in March 2018. It will
then become available for use by plant personnel.

TEPCO has commenced training of plant personnel to build up their understanding of TEPCO 135 BRI B - Il 2 52 L. HBRs0E 7 0 7' 5 A DNAEDZE DMORETFTT 1 75 AL O

equipment qualification programme elements and interfaces with other plant programmes. B - s e i e B ! : ——
Designated plant personnel will be able to access the EQML database, fill, update and HTZOWTHEI Lz, 4%, FEOREEIMEL EQML 7 —4 N—X (277 AL, PHRETRr7

retrieve data on preventive maintenance programmes for qualified equipment and plan | 7 ADFCA, BH, 7 —FRBEIPMTZD L D72 D1F0, FrEDOHIE COMa L HFHMZKRETE D X

equipment replacement on a specified time interval. 5125,
Conclusion: Satisfactory progress to date. N N e TS T
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4.13 SAFETY ENHANCEMENT MEASURES RELATED TO CIVIL STRUCTURES
4.13(a) Good Practice: Station protection measures against tsunami

The station has performed a comprehensive assessment of SSCs important to safety as well
as those needed to cope with severe accidents to identify any necessary enhancement. The
results of these investigations are compiled in a document that provides the list of safety
related SSCs, the safety class and other relevant information on equipment characteristics.
The result is either the demonstration of adequate margins in the design of the SSC or the

need to perform reinforcement actions.

With respect to protection measures related to the tsunami risk, and based on experience and lessons
learnt from the March 2011 Tohoku earthquake and Fukushima accident, the station decided to build a
protection sea-wall around the safety-related area in order to keep a ‘dry’ site. As a result, all
safety-related SSCs, including those needed to cope with severe accidents, are protected against a
tsunami. In addition, to cope with uncertainties in tsunami wave height evaluation, a conservative height
of 15m above sea level was established for the design of the sea-wall (compared with 8.5m coming from
the Tsunami Hazard Assessment). Furthermore, based on the concept of Defence-in-Depth, additional
measures were implemented such as flood barriers, water-tight doors and waterproofing penetrations

around and/or inside the reactor building to protect safety-related SSCs in case of flooding.

These measures, implemented by the station in a pro-active way in order to improve the protection against
tsunami, are an exemplary application of Defence-in-Depth and have a significant positive impact on the

reduction of the risk arising from tsunamis.
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6 OPERATING EXPERIENCE FEEDBACK

6.9. EFFECTIVENESS OF OPERATING EXPERIENCE PROGRAMME

The OE programme at the station captures issues ranging from minor non-conformances
1dentified during daily activities to more significant events that affect safety such as fires or
injuries. The main reporting system is the Non-conformance system. As observed by the
team, there are other reporting systems which do not process some of the key elements of an
effective OE programme, for example screening, trending and analysis. Information in those
reporting systems is not integrated to provide an overall view of OE programme
effectiveness. Furthermore, the concept of near miss reporting is not well developed at the
station.

Issues reported through the Non-conformance System are classified into four Grades (from
significance levels GI (the highest), GII, GIII to X (not OE related). Investigations are
required for GI and GII non-conformances (events). Two levels of investigation are
implemented at the station: Root Cause Analysis (RCA), and simplified ‘wWhy-why’ analysis.
As observed by the team, the screening of events for significance and analysis does not
include assessment for potential consequences. Several deficiencies were identified with
regard to ‘why-why’ analysis such as absence of management procedure, insufficient extent
of condition/ extent of cause analysis or delayed investigations.

All corrective actions taken with respect to events are tracked in the Non-conformance
System and their implementation is assessed by the Non-conformance committee on a daily
basis. The team noted that a number of actions were overdue.

The effectiveness of the OE programme is assessed in quarterly and biannual OE trending
reports. As observed, OE process performance indicators are not fully developed and are not
trended at station or individual departmental level. Also, the trending does not cover
organizational and human factor trends in low level issues.

The external OE programme includes different sources of OE such as: IRS, WANO, INPO,
JANSI, JBOG etc. These sources are screened by the relevant department at TEPCO HQ
and by assigned persons at TEPCO’s nuclear power stations. New OE information is
discussed among TEPCO HQ and nuclear stations on a weekly basis and the results of these
discussions are used to initiate OE assessment and communication. However, the team
observed that lessons learned from some significant overseas events were not sufficiently
assessed for applicability.

As a result, the arrangements for an effective OE programme have not been fully developed
and implemented at the station. The team issued a recommendation in this regard.
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DETAILED OPERATING EXPERIENCE FEEDBACK FINDINGS
6.9 EFFECTIVENESS OF OPERATING EXPERIENCE PROGRAMME

6.9(1) Issue: The station does not use an integrated system to manage all operating experience (OE)
information and some elements in the OE programme related to reporting, screening, analysis, corrective
actions, trending and effectiveness reviews are not fully developed and implemented.

The team observed the following facts:

o Reporting, screening and trending of low level issues such as near misses is not consistent and

comprehensive to ensure proactivity in event prevention;

Lessons learned from some significant overseas events such as Kori, Forsmark and Arkansas
Nuclear One were not used to assess existing processes and practices for improvements;

The process of ‘why-why’ analysis of events (the most frequently used methodology at the station)
is not described in the OE procedures. Training on ‘why-why’ analysis provided to station
personnel was very limited in scope. In some cases, such analyses were not performed in a
thorough and timely manner;

Delayed approval of investigations in implementation of lessons learned in the field was observed,

Several overdue corrective actions were noted by the team (some of them overdue more than 6
months);

Screening of events for significance does not include assessment for potential consequences. A
few root cause analyses are performed by the station but these are practically limited to GI events;

Several local systems for reporting of minor issues exist at the plant, for example in Operations
and Fire Protection departments. Such local systems miss some of the key elements of effective
OE programmes such as screening, trending and analysis;

OE process performance indicators are not fully developed or trended either at station or at
departments’ level, e.g. average age of investigations, average age of open non-conformances, %
of corrective actions met on 1% deadline etc;

Quarterly and biannual OE trending reports do not cover organisational and human factor trends in
low level issue, e.g. GIII non-conformances.

Lack of an integrated system to manage internal and external OE and gaps in the OE
programme related to reporting, screening, analysis, corrective actions, trending and
effectiveness reviews may reduce its effectiveness in prevention of events.

Recommendation: The station should implement an integrated system to manage all
operating experience (OE) information and ensure that elements in the OE programme
related to reporting, screening, analysis, corrective actions, trending and effectiveness
reviews are fully developed and implemented.
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TAEA Basis:

SSR-2/2 — Safety of NPPs: Commissioning and operation

5.27. The operating organization shall establish and implement a programme to report,
collect, screen, analyse, trend, document and communicate operating experience at the
plant in a systematic way. It shall obtain and evaluate information on relevant operating
experience at other nuclear installations to draw lessons for its own operations. It shall also
encourage the exchange of experience within national and international systems for the
feedback of operating experience. Relevant lessons from other industries shall also be taken
into consideration, as necessary.

5.28. Events with safety implications shall be investigated in accordance with their actual
or potential significance. Events with significant implications for safety shall be
investigated to identify their direct and root causes, including causes relating to equipment
design, operation and maintenance, or to human and organizational factors. The results of
such analyses shall be included, as appropriate, in relevant training programmes and shall
be wused in reviewing procedures and instructions. Plant event reports and
non-radiation-related accident reports shall identify tasks for which inadequate training
may be contributing to equipment damage, excessive unavailability of equipment, the need
for unscheduled maintenance work, the need for repetition of work, unsafe practices or lack
of adherence to approved procedures.

5.29. Information on operating experience shall be examined by competent persons for any
precursors to, or trends in, adverse conditions for safety, so that any necessary corrective
actions can be taken before serious conditions arise.

5.30. As a result of the investigation of events, clear recommendations shall be developed
for the responsible managers, who shall take appropriate corrective actions in due time to
avoid any recurrence of the events. Corrective actions shall be prioritized, scheduled and
effectively implemented and shall be reviewed for their effectiveness. Operating personnel
shall be briefed on events of relevance and shall take the necessary corrective actions to
make their recurrence less likely.

5.31. The operating organization shall be responsible for instilling an attitude among plant
personnel that encourages the reporting of all events, including low level events and near
misses, potential problems relating to equipment failures, shortcomings in human
performance, procedural deficiencies or inconsistencies in documentation that are relevant
to safety.

5.33. The operating experience programme shall be periodically evaluated to determine its
effectiveness and to identify any necessary improvements.

NS-G-2.11 — A system for the feedback of experience from events in nuclear installations

3.7. The use of external operating experience can have the benefit of discovering latent
potential failures that could pose concerns for safety. Such information should first be
reviewed to determine whether it i1s applicable to the plant; this review should include
consideration of aspects such as:

...Whether there are similar practices at the plant that predispose it to similar events...
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4.7. Event analysis should be conducted on a timescale consistent with the safety
significance of the event. The main phases of event analysis can be summarized as follows:

...Determination of the deviations (how it happened)...

...Assessment of the safety significance (what could have happened)...

Plant Response/Action:

1. Identified Gaps and Action Plans

The power station humbly and seriously accepted the IAEA OSART recommendation that
“a consolidated system to manage all the operation experiences (OE) should be introduced
and elements of the OE program such as reporting, screening, analysis, corrective action,
trend analysis efficiency assessment should be sufficiently formulated and implemented”
and held discussion about the root cause of the observations among power station
management level. As a result, the main cause was identified to be the little interest in the
OE information among power station managements. Therefore, the power station
management started the efforts one by one to proactively use OE information from October
2015 with the purpose to enhance interest in OE information among the power station

management and continuous activities for improvements.

Upon receiving the above-stated recommendations, we promoted extraction of gaps and
planning of measures with setting the non-conformance management and active use of
operation experience as our scope of commitments at first. However, we arrived at the
conclusion that we should process more wide range of information in consolidated manner
and establish a process that enable an improvement beyond the event prevention.
Therefore, we decided to promote the following actions by setting “The entire process for

performance improvement” (hereafter “PI”) as our scope.

For further improvement, benchmarking of following facilities were conducted for positive
use of external OE information: Duke Power Headquarters, its Brunswick NPS and
Braidwood NPS owned by Exelon (USA) in April 2016; Koeberg NPS owned by Eskom in
South Africa in March 2017 (based on recommendation by Mr. Miroslav Lipar, deputy team
leader of IAEA OSART). Then, we carried out a self-assessment based on TAEA Safety
Standard No.NS-G-2.11 “A System for the Feedback of Experience from Events in Nuclear
Installations,” IAEA TECDOC-1458 “Effective corrective actions to enhance operational
safety of nuclear installations”, IAEA Safety Standards DS479-Draft “Operating Experience
Feedback for INPO 05-005
Improvement at Nuclear Power Stations”, WANO PO&C, and other related manuals in

Nuclear Installations”, “Guidelines for Performance

representative plants in US.

Based on those information, with the help experts from US, we conducted an analysis to
identify the type of gap from the US case about each of our following processes.
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[Reviewed area)

Corrective action program

- Operational experiences information program (Internal / External)

- Human performance program

- Self-assessment program

encleefokmgnce Indicators

- Feedback from outside

- Management Observation

- Feedback from training

As a result, 126 gaps were confirmed in total.

1-1 Identified gaps

i) Gaps in Corrective Action Program

Some of the more significant gaps in CAP are:

a)

b)

c)

d)

e)

f)

g)

h)

Line Ownership and accountability for CAP has not been established and
enforced.

TEPCO has

management of issues. A single point of entry system should be established to

several different reporting systems which limits effective
simplify and standardize work requests for all groups including CAP (CAQ) and

NCAQ (routine).

Lower level gaps, improvement opportunities, near misses are currently not
required to be entered into CAP. Personnel do not typically identify undesirable
conditions, behaviors, and other precursor performance gaps in CAP.

CAP Screening standards are not consistent with industry best practices and

initiatives from the US Nuclear Promise as described in PI 14-04.

The quality and timeliness of causal analysis, corrective actions, and effectiveness

reviews is not consistent with industry best practices.

Trend coding and analysis is not performed to detect early indications of declining

performance.

Senior managers have not effectively reinforced expectations for uniform
implementation of the CAP, including identification of gaps in equipment
performance, behavior performance, corrective action implementation, and

trending for low level problem identification.

Governance and oversight of CAP by senior station management has not been
established.
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ii) Gaps in Operational Experience Program (OE)

Some of the more significant gaps in OE are:

a)
b)

c)

d)

e)

f)

iii) Gaps in Human Performance Program

A total of 13 gaps were identified, the more significant gaps in HU are:

a)

b)

c)

d)

e)

SOER Evaluations and follow-up actions are not formally tracked in CAP.

Clear expectations for the use of OE have not been established by each functional
area. As a result, the use of OE is not fully integrated into processes for each

functional area.

Governance and Oversight tools such as a periodic OE Program Health report

which includes OE performance indicators have not been implemented.

Formal programs for internal OE (HU and Safety) should be enhanced. A
threshold for reporting (near misses and events) should be establish, a standard
HU investigation checklist and a consistent method to share lessons learned
should be implemented.

Information sharing of OE with contractors is not done systematically and in a

timely manner.

The recommendations of SOER 10-2, Engaged and Thinking Organizations, and
SOER 03-02, Davis-Besse RPV Head Leaks Dues to Boron Corrosion, for
conducting periodic OE case studies are not being performed in a rigorous and
routine manner. Top performing plants periodically perform formal case studies
with all managers and supervisors for these SOERs and tie the OE discussed to
leadership and organizational behaviors and performance.

HU tools, standards, and expectations are not described in procedures and

guidelines.
Governance & Oversight of Human Performance has not been developed.

Although performance is below industry best practices, a formal HU Improvement
Plan has not been established. Management should establish HU Improvement

Plan and maintain it as a living document.

No formal process exists for the prompt investigation of HU errors to quickly
identify causes and contributors which can be shared with other groups and sites.

Human Performance experts and advocates do not exist in key departments to

promote and drive human performance improvement actions. This should be

incorporated as part of PICO duties or implemented as a separate advocate in
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each department.
iv) Gaps in Self-Assessment Program
A total of 13 gaps were identified, the more significant gaps in Self-Assessment are:

a) Functional area ownership of Self-Assessment is weak, most groups do not
perform self-assessments to compare their performance against industry

standards and best practices.

b) The current TEPCO self-assessment process lacks rigor and detail and is not
aligned with industry best-practices.

c) A long range self-assessment plan does not exist which includes required
assessments for functional area processes, performance-based assessments, and
readiness assessments (WANO Plant Evaluation Readiness, Outage Readiness,

Regulatory Inspection Readiness, etc.).

d) Gaps to excellence identified during assessment activities are not tracked to

resolution in the Corrective Action Program or similar management tool.
e) Governance & Oversight of Self-Assessment Process does not exist.
f) Training is not provided to the staff to build assessment skills.

g) External peers are not utilized in Self-Assessments to provide outside perspectives

of performance.

h) The management team does not champion/promote the use of self-assessments as
a performance improvement tool. Managers infrequently participate as members

of self-assessment teams.

i) On-going Self-Assessments of Nuclear Safety Culture are not performed on
ongoing bases as required by SOER 03-02, Davis-Besse.

1-2 Enhanced Action Plans and Control

(1) Scope of action
Upon receiving the above-stated recommendations, we promoted extraction of gaps and
planning of measures with setting the non-conformance management and active use of
operation experience as our scope of commitments at first. However, we arrived at the
conclusion that we should process more wide range of information in consolidated
manner and establish a process that enable an improvement beyond the event
prevention. Therefore, we decided to promote the following actions by setting “The

entire process for performance improvement” (hereafter “PI”) as our scope.

(2) Development of actions
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The above-stated 126 gaps were categorized into 25 large gap groups. For each of these
groups, 27 actions as below were developed in total.

- ACT1

- ACTS:

- ACT4:
- ACT5:
- ACTe6 :
- ACT7:

- ACTS:

information
- ACT9 :
- ACT10:

status
possibl
- ACT11

- ACT12:
- ACT13:
- ACT14 :

procedures.”
- ACT15:
- ACT16 :
- ACT17:
- ACT18:
- ACT19:
- ACT20 :

- ACT21

- ACT22:
- ACT23:
- ACT24:
- ACT25:
- ACT26:
- ACT27:
- ACT28:

(3) Measurement of effect
Effect achieved by these actions shall be confirmed through PI for the CAP process to be
established in Action 6 “Improvement of CAP oversight.”

: Strengthen engagement and commitment by the top management for CAP.
- ACT2:

Conversion from non-conformance management process to CAP
Expand the use of CAP beyond non-conformance.

Improvement of cause analysis

Improving the evaluation of effectiveness

Improvement of CAP oversight

Revitalization of non-conformance management meeting

Improvement in the process for evaluating and utilizing important OE

(Not available)

Establishment of official process to discover, assess and manage the “degraded
while operation is possible” and “non-conformance status while operation is
e.”

: CAP Training

Trend management and analysis

Human performance

Establishment of official program for “Use and observation of operating

Establishment of official program for self-assessment

Periodical performance review for functional area review
Change management

Benchmarking

Outline training for PI tool and process

Establishment of PI Department

: Examination of standard KPI useful for management review meeting

External review

Restart preparation in CAP area

Restart preparation in OE area

Restart preparation in MO area

Restart preparation in self-assess area

Improvement of Management Observation program

Alternative program for reporting awareness on conducts
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1-3 Roles and responsibilities for actions

The headquarters (Nuclear Safety Supervision Dept.) shall be responsible for developing a
new operation experience program process and the establishment and operation of the
nuclear security consolidated management system that supports this process. The report
compiling the action plans for new process was created (and issued) in August 2016.
Based on this policy, each power station plans to develop and sequentially introduce specific

introduction program.
Implementation actions are conducted by the following organizations:
(1) Corporate: Performance Improvement CFAM, Quality & Safety Assessment Group
(2) NPPs: Performance Improvement SFAM, Safety Application Group

In addition, the corporate are planning to establish a new Performance Improvement

Organization at KK site to effectively promote performance improvement activities.

2. The Current Status of the Actions
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Based on above, application of each action plan has been started. Because this activity
significant exceeds the action as a response to OSART’s observations, following section refers

to the parts related to the observations only.

ACT1I1: Strengthen engagement and commitment by the top management for CAP
a) Construction of a system through which top management daily involves the CAP:
Organization of performance improvement meeting at power station shall be reassessed
and a mechanism shall be established to ensure management’s involvement with the
CAP.

b) Create cross-functional fundamentals: Cross-functional basic action shall be developed

and activities shall be started to penetrate this initiative in the operations.

ACT2: Reform from the nonconformity control process to CAP
a) Installation of a performance Improvement Committee and D-CARB: Non-conformance
management meeting shall be reorganized into “performance improvement meeting” by

expanding its scope to include the entire performance improvement. (the same ad

ACT1 a))

b) Installation of PICo: Personnel in charge of performance improvement (PICo) shall be
arranged in each department and the personnel shall be responsible for promoting the
performance improvement in the department.

¢) Improvements in screening: Screening method shall be improved so that it should be
possible to learn lessons also from minor events.

d) Develop a Single Point of Entry system for CAP that allows identification and tracking of

CAQ and NCAQ issues. INPO 14-004.: A system shall be established to enable

reporting even the minor events not constituting the non-conformance to Nuclear
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Security Consolidated Management System (G1) through Condition Report (CR).

e) Revise the CAP Program Basic Manual, NI-11, and related guidelines to ensure that the
CAP process is clearly understood and consistently implemented: The result of
improvement shall be reflected in the manuals and standardization shall be planned.

ACT3: Expand the use of CAP beyond non-conformance

a) Establish a lower threshold for problem identification and reporting issues: The
definition of minor events not constituting a non-conformance yet requiring reporting
shall be summarized.

b) Revise CAP guidelines to identify analysis and investigation method that can be used for

GIII issues to capture and share lessons learned.

ACT4: Improvement to cause analysis

a) Implement a graded approach to performing evaluations. Revise procedures to utilize
other methods such as Apparent Cause Analysis, Common Cause Analysis, and simple
condition evaluations. Include criteria of when to use each type does not exist.

b) Add Criteria for the timely completion of causal analysis. (e.g., ACEs be completed
within 30 days and RCA within 45 days).

¢) Add requirement for formal review of operating experience to determine whether the
original evaluation of the OE was effective and could have prevented the event being

d) Add requirement for Formal screening against safety culture traits for RCA.

e) Revise the RCA process to distinguish between Extent of Cause and Extent of Condition.
INPO 05-005 “Guidelines for Performance Improvement at Nuclear Power Stations”
requires that Extent of condition and cause are appropriately evaluated in all root cause
analyses.

f) Develop formal training on the RCA process and tools (investigation and analysis
methods, effectiveness reviews, extent of cause, extent of condition, RCA report content,
OE and Safety Culture reviews, etc.)

ACT6: Improvement in CAP monitoring
a) Construct PIs for monitoring the CAP and OE processes

ACTS8: Improvement in the process for evaluating and utilizing important OF information

a) Revise OE Program and Guidelines, including creation of a standard OE review
checklist, a template for SOER review reports, formal tracking of SOER evaluation in
CAP and periodic effectiveness reviews of actions taken in response to SOERs.

b) Establish process for sharing OE with contractors in a timely manner.

ACT11: CAP training
a) Develop general employee training on the CAP process and expectations for using CAP.
b) Develop classroom training on Root Cause Analysis and Effectiveness Review methods

which would be delivered to PICos, Root Cause Investigators and Management members

of PIM.
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¢) Develop training and qualification cards for PIM.

ACT12: Trending & Analysis

a) Create a process and guidelines to formally assess functional area and station
performance on a periodic frequency (e. g. every quarter) using trend codes and other
indicators.

ACT27: Improvement in the Management Observation Program

a) Create a database tool that allows management observations to be easily entered,
trended, and analyzed

b) Revise the Observation Program to tie observations to the fundamentals for each
functional area (not just industrial safety)

¢) Create and provide MO Training to all managers

d) Establish requirement and process for entering deficiencies noted during management
observations in CAP

3. Main Achievements

Because the scope for improvement is wide and diverse, actions have been implemented

sequentially upon establishing the priority. The main results so far achieved are as below.

ACT1I: Strengthen engagement and commitment by the top management for CAP

a) A policy to define the number of performance improvement meeting as “General
Manager and above” was examined the transition of framework is in progress since
October 2016.

As the second best policy until the completion of the above-stated transition of
framework, multiple actions as below have been deployed already. As an activity to
urge power station management to be interested in OE information, an extraordinary
meeting body was established in October 2015 where the members including the site
superintendent and all General Managers discussed the results of cause analysis of
high-grade non-conformance and the meeting was held frequently (18 times in 2015, 16
times in 2016, 4 times in 2017). In these meetings, the results of cause analysis for
high-grade non-conformance related to human performance (64 cases in FY2015, 21
cases in FY2016) and the suggested actions against them were discussed. Responses
were added and / or changed wherever necessary.

An activity has been started since January 2016 to examine necessity of actions upon
selection of one external OE information case by General Managers.

Further, an operation was started since FY2016 4Q report to include the site
superintendent in the scope of quarterly report summarizing the analysis results for
non-conformance, while the scope of quarterly report had been limited to PIM members
previously.

b) Fundamentals, including ones of Cross-functional Area, are now in place (Approved by
CNO in January, 2017)

ACT2: Reform from the nonconformity control process to CAP

a) Since October 2016, activities have been started by arranging PICo in each department.
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At the same time, a guide describing the responsibility and roles of PICo was established
in March 2017. Currently, the type of service has been gradually added starting from
screening of non-conformance. It is planned to expand the contents of this guide with the
progress of this initiative.

b) An operation has been started since August 2016 associated with the revision of NI-11
Guide 4 “Non-Conformance Management Meeting Operation Guide (new name
“Performance Improvement Meeting Operation Guide”). After the revision, the events
are categorized into two grades for screening purpose so that it should be possible to
learn lessons not only from high-grade non-conformance but also from lower level events
(GIII non-conformance), while the reported events were managed within a single grade

regardless of their severity and the cause analysis levels.

¢) With regard to near-mistake events occurred on site, an operation to report / register the
events reported by contractors was started in August 2015. These events are registered
to our G1 system as Service Request (SR). As of June 20, 2017, 296 near-mistake cases
are registered.
Further, a function that enabled registration of minor events in Nuclear Security
Consolidated Management System (G1) as Condition Report (CR) was implemented in
October 2016, and, also as a validation of the system function, a pilot operation for
reporting a part of improvement information was started for management observations.

ACT4: Improvement to cause analysis

a) As stated in ACT2 ¢), a new screening standard has been introduced since August 2016

that adopted a Graded Approach, where cause analysis based on three analysis methods
(RCA, Why-Why analysis, WGE) has been made possible.
Further, excessively complicated current RCA procedure to satisfy the regulatory
requirements has been reviewed and a new RCA method that can achieve assessment
with reduced period is being developed. Further, efforts are in progress to introduce
diversification of analysis method and differentiation depending on the important
including the clear definition of ACA procedure.

b) Within the process of the reassessment of analysis method stated in above 1), compliance
is sought also for the Extent of Condition/Cause Analysis so that they should be

compliant with INPO 05-005.

¢) The education program based on RCA method was developed in December 2016 and the
items in the scope of PICo are being implemented sequentially. About RCA, one case
was implemented in FY2015 and one more case in progress for FY2016. However,
because further increase of frequency requires process rationalization and training of
human resources, the training was conducted to personnel in charge of performance
improvement arranged in each department until March 2017. The development of
training plan thereafter is in progress currently. Besides, it was decided that the staff
in charge of performance improvement who were trained after February 2017 would
support the5 Why Analysis.

ACT6: Improvement in CAP monitoring
a) Radical solution was yet to be achieved about the management of time limit for actions,
while a certain level improvement was observed by implementing the following two

points. As a routine mechanism to manage time limit, an approach is examined

currently that staff in charge of improvement in each Department should monitor the
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compliance with time limit.
1) A setup was made on G1 system so that GMs should be able to check the action
status.
i1) With regard to high-grade non-compliance events and the action for external OE
information, an operation has been started to announce the action status biweekly
from the Secretariat.

ACTS8: Improvement in the process for evaluating and utilizing important OF information

a) The observations received through the current OSART were shared among the internal
parties concerned with OE screening in July 2015.
Further, reassessment was carried out to all the recommendations by June 2016 for
particularly important WANO SOER among the external OE information that was
assessed in the past. Further, in the process of continuously promoting the
reassessment of evaluation for own company, review by US expert is planned by taking
the opportunity of reassessing the self-evaluation result under the initiative of CFAM
arranged in each headquarters area since June 2017. Thus, deepening the contents of
self-assessment and enhanced understanding of SOER among TEPCO employees are
sought through these proactive challenges. In this framework, Focused
Self-Assessment is being implemented as a pilot approach in the area of self-assessment
in terms of SOER2015-2 “Risk Management Challenge.” Upon completing reassessment
of self-assessment in SOER, reevaluation related to WANO SER is planned to be
conducted by December 2017. Based on knowledge obtained through the improvement
of self-assessment and the result of benchmarking, the process of external OE usage
should be reestablished.
Besides, to provide the managements with particularly important OE information,
“Important OE training” was planned and is implemented sequentially since last fiscal
year. In the last fiscal year, 6 sessions were held in total including the case with fire
accident in Browns Ferry NPS and INPO SOER10-2 “Engaged, Thinking Organizations”
and so forth. 7 sessions are planned for this year. Session for SOER2003-2 “Reactor
Pressure Vessel Head Degradation at Davis-Besse Nuclear Power Station” was held
already in May. From this fiscal year, this training is positioned as a program to be
conducted under the initiative of Nuclear Human Resource Development Center.

b) Since August 2016, the previous framework of “Counterpart Activity” for information
exchange based on paring of TEPCO and contractors was reorganized. The activity was
restarted to offer important OE information whenever necessary by visiting the
contractors on monthly basis.

Further, since January 2017, an operation was started to provide each department and
contractor with “Urgent OE Information” for the OE information for which urgent
application of provisional action is needed.

Effectiveness of these activities is evaluated in future.

ACT11: CAP training

a) RCA Training for PICo was conducted in January 2017.
Because 5Why Analysis in itself is a general method, textbooks available in market are
used as procedure for the time being. So as to make the procedure available for reference

at any time, necessary numbers of copies were purchased in December 2016. The 5Why

Analysis uses the same skill as the one requested for deeper exploration of factors in
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RCA training. Therefore, for the time being, those who received the RCA training (PICo)
provide supports in conducting the Why-Why Analysis.

ACT12: Trending & Analysis

a) For trend analysis of lower level events (GIII non-conformance), analysis based on event
code stated in non-conformance report and the analysis based on cause code listed in
Human Performance Research Sheet (QHPI) were started on pilot basis from the 3rd
quarter in FY2016. Further improvement of trend analysis is being examined currently

including the review of event classification method.

ACT27: Improvement in the Management Observation Program

a) MO database was established on intranet and its operation was started in April 2017.
Also as a validation of the system function, a pilot operation for reporting a part of
improvement information was started for management observations with regard to the
cases requiring improvement.

b) Revision of the Guide was conducted in May 2017 with setting the Fundamentals
established in January 2017 as evaluation standard in MO and the revision was
reflected in the above-mentioned MO database.

c) “Coach-the-Coach” program by US experts for the management level of operational

departments was started since December 2017, and the mechanism was established to
continuously improve the skill by developing / implementing the method that enables
1dentification of personal capabilities.
The number of White Card at WANO Review was decreased from 146 cases in the
previous year to 87 cases this year because of the increased frequency of visiting the field
supported by enhanced skill through these measures and the perceived efficacy of MO.
Thus, our activities demonstrate a certain level of effect.

d) MO Guideline was revised and a mechanism of reporting the Condition Report based on
the improvement opportunities obtained through MO was clearly defined. Operation
management based on this policy is being enforced on pilot basis.

As a result of the station focus, the average number of MO performed each month has

increased by 200%(0ct.2016—Jun.2017), the quality of observations has increased by

40%(MA area) , and there has been a reduction in the frequency and severity of events.

For example,

- KK station has not had a significant event (G1) since Novenmber.2016.
- KK station events(G1+G2) has decreased by 60%(Oct.2016—dJun.2017).
- KK station Human error events has decreased.(2016Q2:8.3—2017Q1:2.3).

4. Sustainability

The activity status including the progress of above actions is to be reported monthly to CNO as CFAM
activity report and to the site superintendent as well, and documented in manuals as stated above. With
regard to the communications with other departments, effectiveness and feasibility of each AP are being

discussed centered on various meeting bodies such as PIM and PICo Peer Meetings, Management Planning
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Meeting and so forth.
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TAEA comments:

The plant has identified deficiencies in the Operating Experience (OE) programme through a
critical review of Performance improvement (PI) processes in accordance with IAEA safety
standards, WANO/INPO documents and by benchmarking at several plants in the USA and
South Africa. The Corporate organization and plant spent one year to identify gaps and
develop a corrective action plan. Altogether 126 gaps were identified and categorized in 25
discrete groups. A significant number of these are related to the OE programme. Lack of
ownership of OE by plant management was identified as one of the main root causes for the
situation.

The comprehensive document ‘Performance Improvement Report’ provides descriptions of
the discrete groups with their prioritization and the actions needed to close the gaps. Those
in the area of OE are defined as high priority. The document also provides suggestions for
organization of the PI function at the plant and corporate levels. The plant has developeds
and updates a Performance Improvement Key Milestones document for monitoring the
implementation of actions.

Monitoring the implementation of the actions related to OE is performed on monthly basis.
The Safety Application Group prepares information on the status of activities and reports to
the Site General Managers and Nuclear Safety Center Superintendents.

Progress to date:

Nomination of Department Performance Improvements Coordinators (PICOs, 7
altogether in core functional areas). Their responsibilities and expectations are now
defined in a guidance document. Initial training on PI processes (including OE) has
already been completed. Additional training should be performed for new PICOs
nominated in July 2017. PICOs now perform initial screening of the reported events
daily.

Establishment of a daily Performance Improvement Meeting (PIM) (after PICOs peer
meeting) to approve the results of initial screening;-discuss event reports and corrective
actions. At the moment some of the members have dual role in both in the PICOs peer
group and the PIM. The plant intents to nominate new members for the PIM.

Some updates of the screening procedure have been carried out; however the
improvement of the process is not yet completed. In the procedure there is still a target
to perform screening of 80% of all reported events within 3 days, though the
management expectation and plant plan is to do that in 24 hours. In 2016 the plant
achieves between 24% and 44% per quarter. As explained by the counterparts, initial
screening is done every morning and PICOs are involved in this meeting. At the PICOs
peer group meeting screening is repeated so some of events reviewed were reported 3 to
5 days before. This repeat screening of events and approval (by PIM) is unnecessary, so
as explained by the counterpart the plant plans to simplify the process to align with
best industry practice and JAEA TECDOC-1581. The team judged that safety
significance of the events is appropriately assigned.

Dissemination of information on important internal events (Rapid OE). Information on
significant internal events is disseminated rapidly to all plants in the fleet.

Training on Coaching and Management Observation (MO) to improve the quantity and
quality of MO (reviewed by an independent person). Although the plant has already
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performed pilot trending of the results from MO on fundamentals, the results are not
yet used effectively to identify area for improvements.

Preparatory activities to start with Corrective Action Programme (CAP)
implementation and integration of different reporting modes

Pilot trending of Low Level Events (LLEs) was performed for one quarter in 2016,
however event coding is not updated not used effectively. The plant procedure specifies
that PICOs are expected to select the appropriate event code, at the moment they are
not doing that.

The first time the plant performed a focused self-assessment of a Significant Operating
Experience Report (SOER) was for SOER 15-2. This identified 7 areas for improvement
and resulted in 7 Condition Reports (CR) with corrective actions. Operations has
already implemented all CAs. Older SOERs will be reviewed on the same way.

Major planned activities:

Enhance SOER review and dissemination of external events. Older SOERs will be
reviewed in the same way as SOER 15-2 and included in the training — to be completed
by September 2017

Improvements in event analysis and effectiveness review. Training in RCA analysis is a
continuous process and at the moment 89 persons have been trained in RCA and
‘6Why’ analysis: trained staff will organize additional training for other staff members—
to be completed by December 2017

Update and development of codes and improvements in trend analysis. To date, in
depth trend analysis have not been performed, event codes require updating to allow
their effective use — to be completed by December 2017

Assessment and measuring the effectiveness of the OE programme — to be completed
December 2017

Development of CAP and associated procedures to include different reports (service
reports, non-conformances, near missis, observation results, external events reports,
expert mission report) — to be completed by December 2018

Continuous reviews of the effectiveness of the SOERs for core functional areas —
continuous process

Overall the team concluded that OE is still rather fragmented, however the actions
1dentified to close the gaps in OE will completely resolve this issue when fully implemented.

Some performance deficiencies are not being addressed with a credible CAP. This makes it
difficult to follow the implementation of corrective actions to understand overall progress
and the extent of the remaining actions to be performed-

Conclusion: Satisfactory progress to date
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7. RADIATION PROTECTION

7.2 RADIATION PROTECTION POLICY

There are several mock-ups available for training of maintenance work in the training
centre. This training centre can also be used to provide training on the Radiation Protection
(RP) aspects of this work, such as handling the main circulation pumps, handling the control
rod drives and the sipping of nuclear fuel. The team considered this a good performance.

7.3 RADIATION WORK CONTROL

The implemented radiation work permit (RWP) programme works effectively. If the
anticipated collective dose from a work package exceeds 5 man-mSv, the work i1s evaluated
jointly by TEPCO’s maintenance groups and Radiation Control Group to find ways to
decrease workers exposure and the amount of radioactive waste.

Small-item monitors and one line of personnel contamination monitors are placed at the
boundary of the Radiation Controlled Area (RCA). The team observed that no contamination
checks are done outside the RCA. There are no contamination monitors at the exit of the
potentially contaminated working areas inside the RCA or before entering the toilets inside
the RCA Helmets and safety shoes that are used by multiple persons are not monitored after
each use. The team suggests the station consider ensuring that proper arrangements and
practices for contamination control are implemented.

7.4 CONTROL OF OCCUPATIONAL EXPOURE

The station has not introduced clear individual dose constraints. The team made a
suggestion to consider enhancing RP-arrangements and practices to be consistent with the

ALARA principle.

Measures for minimizing and controlling radioactive leaks have been introduced.
Contamination levels in the RCA are checked periodically and the air contamination is
monitored by fixed aerosol monitors. System decontamination and extra confinements are
also used. As an example of the effectiveness of the programme, in 1995 a leak from the
off-gas system from a component left open in error was detected by the fixed aerosol
monitors. This is considered by the team to be a good performance.

7.5 RADIOACTIVE WASTE MANEGMENT AND DISCHARG

The station has developed an Annual Waste Generation Plan based on the Radioactive
Waste Control Basic Manual. The plan sets a goal to reduce the amount of radioactive waste
generation by 20% this year. The actual accumulation of waste is monitored with a
Performance Indicator (PI). The team considers this as a good performance.

7.7 RADIATION PROTECTION SUPPORT DURING EMERGENCY

Radiation protection responsibilities are defined in the station procedures and emergency
experiences from the Fukushima Daiichi accident are used for improvements. The station
has implemented systematic training for RP staff for emergency situations. The team
observed that much effort is spent to increase the skills and knowledge of the staff, as well as
on acquiring sufficient material for onsite emergency purposes. This is considered by the
team to be a good practice
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7.8 CHEMISTRY FACILITIES, LABORATORIES, EQUIPMENT AND INSTRUMENTS

The station has four chemistry laboratories, providing good redundancy with respect to both
facilities and equipment. More equipment is also located in the Technical Support Centre
(TSC) and in the training centre. Manuals and handbooks in the laboratories of units U3/U4
and U6/U7 are checked three times a week to confirm that they are appropriate and
up-to-date. In other laboratories, the check is done every week. The team considered this as
a good performance.

7.9 POST ACCIDENT SAMPLING SYSTEM

Normal sampling is done by the contractors. For emergency situations, the station has eight
staff on-call. The team observed that there has been no estimation of the dose that could be
received by the workers performing sampling tasks in the Post Accident Sampling System
(PASS) room during an emergency. There are no remote handling manipulators or
equivalent available in the PASS room. The team suggests the station consider enhancing
the arrangements and practices to be consistent with the ALARA-principle.

7.10 QUALITY CONTROL OF OPERATION CHEMICAL AND OTHER SUBSTANCE

In the RCA, the amount of chemicals is limited to only one day’s anticipated consumption.
The rest is stored in locked cabinets, close to the check-point and there is systematic
book-keeping of the contents of these cabinets. The team, considered this as a good
performance.
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DETAILED RADIATION PROTECTION FINDINGS
7.3 RADIATION WORK CONTROL

7.3(1) Issue: the station’s arrangements and practices for radioactive contamination control
do not minimize the risk of undetected radioactive contamination outside the radiation
controlled area or the risk of personnel contamination.

During the review the team noted the following:

- No contamination checks are done outside the RCA in order to check the potential spread of
contamination;

- There are no contamination monitors at the exit of the potentially contaminated working areas
inside the RCA or before entering the toilets inside the RCA;

- Helmets and safety shoes which are used by multiple persons in the RCA are not monitored after
each use. Although contamination checks are done monthly on these items and the results show
only very low number of contamination cases, monitoring only once per month may increase
the risk of personnel contamination.

Without proper arrangements and practices for contamination control, the risk of contamination
spread and personnel contamination is higher than necessary.

Suggestion: The station should consider ensuring that proper arrangements and practices for
contamination control are implemented.

IAEA Bases:

GSR Part 3 Requirement 24:

Arrangements under the radiation protection programme: Employers, registrants and licensees shall
establish and maintain organizational, procedural and technical arrangements for the designation of
controlled areas and supervised areas, for local rules and for monitoring of the workplace, in a radiation
protection programme for occupational exposure.

3.90. Registrants and licensees:

d) Shall establish measures for protection and safety, including, as appropriate, physical measures to
control the spread of contamination and local rules and procedures for controlled areas.

h) Shall periodically review conditions to assess whether there is any need to modify the measures for
protection and safety or the boundaries of controlled areas;

NS-G-2.7
Workplace monitoring and surveys

3.29. The equipment to be provided for measuring radiation and activity and for sampling and analysis
may include:

(d) personnel monitoring instruments, including:
(1) personnel monitoring dosimeters (some with dose rate or dose alarm devices);
(i1) contamination monitors, such as portal monitors and hand and shoe monitors;

(ii1) portable monitors;

B RRET I B D MERBEFH DO REM
7.3 MRS B

7.3(1) RRRE : FEITOHER ARG YLE BLD 72 D O R & BT T, BURBVE BRSOk & 172 i
RETGYL ) A7 RBBE DIHR Y A7 Z2 fie/METE 720,

FEMIT, L E 22— FOK S 2L,
RCA 4+ CTlL., IBERIRIBY O E T = v 7 T D720 DIH9ETF = v 7 BITHOIL TR,
RCA NDIBEY I N5 A[REMEDN S HEEXIEOH O, F72IXZ RCAND b VI ADEINICIEYTE
A NERE I TR0,

RCA THEABEMT 2~ A w b ELa2d, mROMBHAZICER I TRy, 250
an FZOWTIE, 1 A A T ENGRT = > 7 0MThbn TRy | sz r— A3 T< £l
LR TWRWA, 1 AHIC 1R OBERTIE, BENERSND R PREE D,

TEYYE TR D 7= D O Y 70 R L IBIT N S TNV W=D . TEROIE ETE DTERD U 27 BN EE
S TW5D,

RR  EEIL. (GUEBOT- O OO 2 S BIT 2T M2 2 L 2MFIT 20 ERH D,

TAEA OE¥%E .
GSR/¥— k3, {24 .

B~ v 7T M HS < B - TR . BRERE
7 s T MIBWT, ERXER X OB XSO E.
HAlT i OFSRE 2 feNr L. MEFFT 5,

3.90. BEREB L ORI HES

d) BTN U T, HROPEE7R b NSEEKIRO I BIAIR L OFIEZ B 5 72 OWE FB %
@B, Biik - wetE AN T D,

h) ORI A LI L, B33 - 22l 5\ T E B OB R A S TET 5 UER D 51 Y 5 ik
AT 2.

NS-G-2.7
Wb DRI L OAA
329. o7 U TB I OGHT O =D ORER « BERRERIE 21T 5 BRI, LTOLONEEND,
(d) LATZE e A E2EE

() AR ES RERORELEREEOMN W=D LH D)

(i) HRE=F (AAE=HF, NV 7y I uRAE=HR L)

(iii) #EHHE=#

AR HRE A, BRI <SRBT D I RRB
Bi OB, BT DA SN T, Ak, FIE,

98




Protective clothing and protective equipment

3.53. After use, protective clothing and respiratory equipment should be considered contaminated and

should be handled accordingly.

Plant Response/Action:

1. Analysis

In response to the suggestions made from the OSART review team in July 2015, the
Kashiwazaki-Kariwa Power Plant conducted self-assessments together with
Headquarters and the Fukushima Daini Nuclear Power Plant by using the GSR Part 3 of
TAEA International Basic Safety Standards, INPO 05-008, and WANO PO&C, and also
benchmarked at home and abroad (Olukiluoto Nuclear Power Plant, Finland). And then,
we identified the following gaps on the management of contamination risk.

1-1 Identified Gaps
(1) Contamination inspection outside controlled areas

In the GSR part 3 of the IAEA Safety Standards and the INPO 05-008, the survey
outside the Radiation Controlled Area (RCA) is required. In WANO PO&C, it is
required that “Areas outside of radiologically controlled areas are surveyed
periodically to verify that no detectable contamination is present.” Additionally, in
the INPO 05-008, an example of survey frequency, the frequency at the exit of the
RCA is set as every day at least.

(2) Contamination checks at the exit of the contaminated area (C-area) and at the
toilets in the RCA

In the GSR Part 3 of the IAEA Safety Standards, the requirements are stated as
“Shall establish measures for protection and safety, including, as appropriate,
physical measures to control the spread of contamination and local rulesand
procedures for controlled areas.” Additionally, in the IAEA Safety Standards,
NS-G-2.7, it is required that “Before items are removed from any contamination
zone, and in any case before they are removed from controlled areas, they are
required to be monitored as appropriate.” Further, in the INPO 05-008, it is
required to “receive survey early as realistically as possible after leaving the
contaminated area.”

(3) Contamination checks of protective equipment

In the IAEA Safety Standards, NS-G-2.7, it is required that “After use, protective
clothing and respiratory equipment should be considered contaminated and should
be handled accordingly.” Based on the findings from the OSART review and IAEA
Safety Standards, we need to enhance the contamination check of protective
equipment.

2. Enhanced action plan, management and roles and responsibility (corrective action plan)

Based on the identified gaps, we developed an engineering report to minimize
contamination risk in order to enhance contamination checks inside and outside the RCA,
and drew up an engineering schedule for implementation. The progress was checked once
a month on a periodic basis.
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We gave briefings to the site personnel and contractors respectively to ensure the activity
1s carried out before implementation. We reviewed, verified and improved the activity
after the launch.
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Regarding roles and responsibility, the General Manager of Radiation Safety Dept. of the
power station was responsible for supervision. The Radiation Control Group Manager of
and Radiation Safety Group Manager of the Radiation Safety Dept. of the power station
was in charge of carrying out the activity.
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3. Current Activity Status (as of June 2017)

(1) Contamination checks outside controlled areas

In March 2017, we began conducting contamination inspection once a day on
the floor surface at the exit of the exit monitors installed at the exit of the
controlled area (non-controlled area) for all units. Before implementation, we
completed replacing the floor carpet with the vinyl chloride sheets in the locker

PRk 2 98 3 A D S B H D ICRRE L W AT =20 GEEHEK
W) IRmoOBYsRE L 1 B 1 B0 Tt Lo, BmIZHTo> T, FEpk2 841
0 HIZHEEHEXIEOr v I —= U T ORBEEZRED ITERTEDLLI T —Xy F D
il =—n My — N~V X 258 T LT,

area in the non-controlled area in October 2016 so that the floor can be cleaned
easily.
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In November 2015,, we enhanced contamination inspection at the
person-exiting area at the exit of the controlled area, as well as at areas where
items are carried out from the controlled area with the intention of minimizing
contamination risk to the outside the controlled area.
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At the people exiting area, the conventional contamination inspection
conducted once a week at one point in front of the exit monitors was
reassessed, and it is now conducted once per day at three points.
Further, we added the contamination inspection of once a day in the
area for the removal of radiation protection clothing (B-clothing).
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At areas where items are carried out, we decided to conduct
contamination inspection when items are carried in/out from the
controlled area at the big item carrying out/in entrance and truck area.

To prevent the cross-contamination of the sole of the foot of a person exiting the
controlled-area, we reassessed the procedure of B-socks removal in conjunction
with the removal of radiation protection clothes (B-clothing), and changed it to
the procedure of removing the socks in front of exit monitor in June 2015.

In December 2016, we closed hand-washing stations in the controlled area so
that we can identify the location of contamination without overlooking the
contamination that sticks to the hands, and can address the weakness in
radiation protection to improve.
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(2) Contamination inspection at the contaminated area (C-Area) exits and at the toilets
in the controlled area
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Prevention of contamination spread from the controlled-areas (C-Area)

Contamination survey meters were deployed at the contaminated area
(C-Area) exits starting from November 2015. Further, we began the
operation, in which people can leave the area after the radiation supervisors
perform a body contamination inspection on them in the same way as that
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for the items to be carried out from the area. Conventionally, the basic
practice was to contain contamination by removing radiation protection
clothing (C-clothing).

- On refueling level of reactor building where many people enter and exit,
contamination inspectors are assigned there, and people can exit the area
after checking the items to be carried out as well as the body contamination
Inspection.

- Prevention of body contamination in the use of the toilets in the controlled area.

- Measuring instruments were deployed in the toilets in the controlled area
controlled area starting from November 2016. Also, the operation was
started, in which, people remove radiation protection clothing (B-clothing),
exchange shoes, and receive contamination inspection before they use the
toilets.We demarcated the area around the toilets and began the operation
to implement contamination inspection in the toilet areas once per day in
addition to the conventional contamination inspection on the door knob of
the toilet entrance once per week..

(3) Contamination inspection of protective equipment

In November 2015, we reassessed the frequency of contamination inspection for the
radiation protective equipment (B-helmets and B-shoes) commonly used in the
controlled area, and changed the frequency from once per month to once per week
with the aim of preventing the occurrence of body contamination. When we
reassessed, we made an improvement to clarify the classification between those
measured and those unmeasured to ensure a proper contamination inspection is
implemented.

4. Performance Indicators for Assessment (Outcome Indicators)
Outcome indicators are as follows:

Number of cases of contamination at the exit of the controlled area (in front of the
exit monitors, big item carrying in/out entrance , truck area, and B-clothing
changing area) and outside the controlled-area (non-controlled area).

Number of cases of contamination at the exit of the contaminated areas (C-Area) .
Number of cases of contamination at the exit monitors.

Number of cases of occurrence of contamination in the B-helmet, B-shoes
contamination inspection

5. Main Outcomes (results)
(1) Contamination inspection outside the controlled area

After enhancing contamination inspection at the exit of the controlled-area in
November 2015, no contamination is found at the exists of the units 6/7 controlled
area (in front of the exit monitors, big item carrying in/out entrance, truck area,
and B-clothing changing area) as well as outside the controlled area
(non-controlled areas) because of the effect of contamination containment based on
the reinforced contamination inspection at the contaminated area (C-Area) exits
which will be described later: (as of June 2017)
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(2) Contamination inspection at contaminated area (C-Area) exits and at the toilets in
the controlled area

Since the enhancement of measurement at the exit of the contaminated area
(C-area) in November 2015, 17 cases of contamination (people: 4 cases -
contamination of underwear for the controlled area), items: 13 cases) were
confirmed, and two cases body contamination were detected at the exit monitors
This shows we have been preventing the spread of contamination to the outside the
controlled area by a thorough contamination detection . We have not found
contamination by the contamination inspection of once a day within the bathroom
zone.

(3) Contamination inspection of protective equipment

Since the enhancement of the contamination inspection of protective equipment in
November 2015, , the results of contamination inspection for B-helmets and
B-shoes are as follows: Results of contamination inspection at Units 6/7 in FY 2016:
Helmet contamination: 0 cases (out of about 45,000 measurements), B-shoes
contamination: one case (one exterior case out of about 52,000 measurements)

(Reference; Results in FY 2014: Helmet contamination: 14 cases (out of about
25,000 measurements, there are 12 exterior cases, 2 chin-strap cases, however, no
body contamination by chine-strap), six cases of B-shoes contamination (out of
about 28,000 measurements, five exterior cases and one interior case)

6. Sustainability

The power station revised the radiation control specifications and radiation work
control guide to implement the radiation control at the world’s standards. These
operating procedures include the items to be implemented related to the appropriate
radiation work control and contamination control.

TAEA comments:

The plant identified gaps in the management of contamination risk through a
self-assessment made in accordance with TAEA safety standards, WANO/INPO documents
and benchmarking of several Japanese plants and Olkiluoto NPP in Finland. The plant
identified lack of international benchmarking and sharing of practices with other plants as
the main causes of the gaps.

Based on the gaps and practice identified during benchmarking, the plant developed an action plan to
improve management of contamination risk with a detailed schedule for implementation. The progress
was checked on a monthly basis.

The plant organized meetings and discussions with staff and contractors to ensure clear
understanding and acceptance of the proposed improvements before implementation of the
corrective actions.

Progress to date:

- Replacement of the floor carpet with vinyl chloride material in the locker area in the
non-controlled area so the floor can be cleaned easily.
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Performing contamination inspection once a day outside controlled areas for all units.

Enhanced contamination inspection at the exit of the controlled area by conducting
more frequent contamination inspection (once per day at three points instead of once
per week).

Performance of contamination inspection once a day in the area for the removal of
protective clothing.

Performance of contamination inspection at areas where items are carried out of the
controlled area.

Revision of the procedure for removal of protective clothing.
Training on the changes in the RP procedure for staff and contractors.

Eliminating hand-washing stations in the controlled area (to prevent masking of
weaknesses in contamination control precedures and practices at the point of work).

Contamination survey meters were deployed at the contaminated area (C-Area).

Performance of body contamination inspection by RP staff after removing protective
clothing (C-clothing).

Measuring instruments were deployed in the toilets in the controlled area

Increase the frequency of contamination inspection of the radiation protective
equipment (helmets and shoes) from once per month to once per week.

Implementation of all hardware corrective actions was checked in the field. The plant has
also introduced some improvements not directly related to management of the
contamination risk but found useful during benchmarking (Such as identifidaion of low
radiation dose rate areas for use by workers during work in high radiation zones). Some of
the improvements in the field (Such as the illustrations of the requirements for work and
protective equipment in particular radiological conditions) are the result of Management
Observation by corporate or plant level personnal. Management observations are also
performed during the classroom training, and have resulted in improvements in the
training materials and training implementation.

Conclusion: Issue resolved
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7.4 CONTROL OF OCCUPATIONAL EXPOSURE

7.4(1) Issue: Some of the station’s arrangements and practices are not consistent with the
ALARA principle.

During the review the team noted the following:
- No clear individual dose constraints are implemented by the station;

- There has been no estimation of the dose that could be received by RP workers performing
sampling tasks in the Post Accident Sampling System room during an emergency;

- There are no remote handling manipulators or equivalent available in the PASS room for the
post-accident sample handling

Without ensuring that arrangements and practices are consistent with the ALARA principle, the
risk for unnecessary exposure may increase.

Suggestion: The station should consider enhancing arrangements and practices to be consistent with the
ALARA principle.

TAEA Bases:
GSR Part 3 Requirement 21:

Responsibilities of employers, registrants and licensees for the protection of workers: Employers,
registrants and licensees shall be responsible for the protection of workers against occupational
exposure. Employers, registrants and licensees shall ensure that protection and safety is optimized and
that the dose limits for occupational exposure are not exceeded.

3.77. Employers, registrants and licensees:

(b) Shall establish and use, as appropriate, constraints as part of optimization of protection and safety.
RS-G-1.1

ROLE OF DOSE CONSTRAINTS

4.17. The BSS definition [Ref. [2], Glossary] of ‘dose constraint’ states: ‘For occupational exposures,
dose constraint is a source related value of individual dose used to limit the range of options considered
in the process of optimization.” A dose constraint should not be regarded as a limit, but as a minimum
level of individual protection that should be achieved in a particular situation, with due regard for all the
circumstances. Discussion of the nature of dose constraints is provided in a joint document by the
OECD/NEA and the European Commission [16].

4.18. The objective of a dose constraint is to place a ceiling on values of individual dose — from a
source, a set of sources in an installation, a practice, a task or a group of operations in a specific type of
industry — that could be considered acceptable in the process of optimization of protection for those
sources, practices or tasks. Depending on the situation, the constraint can be expressed as a single dose
or as a dose over a given time period. It is necessary to ensure that the limits are observed if workers
incur exposures from different sources or tasks.

4.19. To apply the optimization principle, individual doses should be assessed at the design and planning
stages, and it is these predicted individual doses for the various options that should be compared with the
appropriate dose constraint. Options predicted to give doses below the dose constraint should be
considered further; those predicted to give doses above the dose constraint would normally be rejected.
Dose constraints should not be used retrospectively to check compliance with protection requirements.
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4.20. Dose constraints should be used prospectively in optimizing radiation protection in various
situations encountered in planning and executing tasks, and in designing facilities or equipment. They
should therefore be set on a case-by-case basis according to the specific characteristics of the exposure
situation. Since dose constraints are source related, the source to which they relate should be specified.
Dose constraints may be set by management, in consultation with those involved in the exposure
situation. Regulatory authorities may use them in a generic way — for categories of similar sources,
practices or tasks — or specifically, in licensing individual sources, practices or tasks. The establishment
of constraints may be the result of interaction between the regulatory authority, the affected operators
and, where appropriate, workers’ representatives. As a general rule, it would be more appropriate for the
regulator to encourage the development of constraints for occupational exposure within particular
industries and organizational groupings, subject to regulatory oversight, than to stipulate specific values
of constraints.

4.21. The process of deriving a dose constraint for any specific situation should include a review of
operating experience and feedback from similar situations if possible, and considerations of economic,
social and technical factors. For occupational exposure, the experience with well managed operations is
of particular importance in setting constraints, as it should be for implementing the optimization
principle in general. National surveys or international databases, delivering a large amount of experience
with exposures related to specific operations, can be used in setting constraints.

SSG-13

POST-ACCIDENT SAMPLING SYSTEM

6.43. A post-accident sampling system or other adequate sampling facility should be ready
to operate when required by emergency procedures and should also be considered for use in
taking regular samples from plant systems. If a post-accident sampling system does not
exist, other approaches should be adopted for core damage evaluation and for estimation of
the inventory of fission products released into the containment.

6.44. For proper operation of a post-accident sampling system, the following should be
provided:

(b) Radiation protection measures for personnel who carry out sampling and analysis; such
measures should be evaluated in advance and applied when the post-accident sampling
system 1is used.
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Plant Response/Action:
1. Analysis

In response to the suggestions made from the OSART review team in July 2015, the

Kashiwazaki-Kariwa Power Plant conducted self-assessments together with
Headquarters and the Fukushima Daini Nuclear Power Plant by using the GSR Part
3 of IAEA International Basic Safety Standards, INPO 05-008, and WANO PO&C, and
also benchmarked at home and abroad (Olukiluoto Nuclear Power Plant, Finland).
And then, we implemented the following improvements to be consistent with the

ALARA principle.
1-1 Identified Gaps
(1) Dose Constraints

In the ICRP Recommendation and the IAEA Safety Standards NS-G-2.7, it is
required that “the likelihood of incurring exposures, the number of people
exposed, and the magnitude of their individual doses should be kept as low as
reasonably achievable, taking into account economic and societal factors
(what is called ALARA), within the restriction that the doses to individuals
delivered by the source be subject to dose constraints” Following the
suggestions from the OSART the proposals of OSART, it is necessary to
implement an activity based on the concept of dose constraints described in
the ICRP Recommendations and IAEA International Basic Safety Standards.

(2) Post Accident Sampling System (PASS)

In the TAEA Safety Standards SSG-13, it is required that “Radiation
protection measures for personnel who carry out sampling and analysis; such
measures should be evaluated in advance and applied when the post-accident
sampling system i1s used.” Concerning the PASS, at the stage of plant
construction, the gap existed that the evaluation of exposure dose for
personnel who carry out sampling in the case of an accident was
inadequately implemented...

2. Enhanced action plan, management and roles and responsibility (Corrective action
plan)

Based on the identified gaps, we developed an engineering report to enhance

ALARA and minimize contamination risk at the site, and drew up an engineering
schedule for implementation. The progress was checked once a month on a periodic
basis.

We gave briefings to the site personnel and contractors respectively to ensure the
activity is carried out before implementation. We reviewed, verified the activity after
the launch.

Regarding the roles and responsibility, for dose constraints, Group Manager of

Nuclear Health Safety Center, Nuclear Safety Management Dep at Headquarters and
the General Manager of Radiation Safety Dept. of the power station have the
responsibilities for supervision. The Radiation Control Group Manager and Radiation
Safety Group Manager of Radiation Safety Dept. of the power station carried out the
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activity.  For PASS , the General Manager of Radiation Safety Dept. of the power
station is responsible for supervision, and the Chemical Control Group Manager of
Radiation Safety Dept. carried out the activity.

3. Current Activity Status (as of June 2017)
(1) Dose Constraints

In June 2017, we introduced the fiscal year-based dose target for each
radiation worker engaged at the Kashiwazaki Kariwa NPS in order to
reduce exposure dose as low as reasonably achievable.

In May 2017, at Headquarters, Headquarters Activity Guide
regarding individual dose target and cumulative dose control
values” was developed.

In June 2017, Kashiwazaki-kariwa developed Guide related to the
activity pertaining to the individual dose target and cumulative
dose control values.”

At the Kashiwazaki-Kariwa NPS, the site superintendent has the
authority to set the common individual dose target for the fiscal
year below 5mSv for TEPCO employees and contractors. The dose
target for the FY 2017 is set as 2.5.mSv.

As a daily management to prevent the unnecessary exposureof the site
employees, we subdivided the alarm setpoints of individual dosimeter
(APD) in November 2015.The uniform value was set as 0.8 mSv per day,
but was changed into three thresholds: 0.1mSv, 0.2mSv and 0.3mSv per
day.

(2) Post Accident Sampling System (PASS)

The doses of the personnel engaged in sampling and analysis at Post
Accident Sampling System (PASS) were evaluated in October 2015.

Regarding the dose equivalent rate for front surface of the Post
Accident Sampling rack, etc., it was assessed that it would be
highest after 12 hours of a hypothetical accident (LOCA).

Doses of the personnel engaged from sampling through analysis
at this time were evaluated as about 5 mSv. (for 40 minutes from
sampling to measurement)

4. Performance Indicators for Assessment (Qutcomes Indicators)
Outcomes indicators are as follows:
Individual dose, collective dose
Number of occurrences of APD alarms
Working hours of Post Accident Sampling operation
5. Main Outcomes (results)

(1) Dose Constraints
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Following the subdivision of the APD alarm setpoints for the site employees
starting from November 2015, we recommend the site employees to put on APD
with a lower alarm set-point

The ratios of APD alarm set-points worn by the site employees are as follows:
(Results of the first half of FY 2016: alarm set-point: 0.1mSv—50%; alarm
set-point: 0.2mSv—15%; alarm set-point:0.3 mSv—35%)

Note that in preparation for emergency responses, we recommend the shift crew
to set the alarm value as 0.3 mSv. Since shift crew account for about 30 percent of
the people who enter and exit the controlled area, it is possible to say that the
employees other than shift crew are aware of wearing an APD with a lower alarm
set-point.

Regarding the dose results during the first half of FY 2015 (April through
September), the collective dose result for the shift crew at units 6/7 was 8.62
person/mSv. In the meantime, after the implementation of the measure, the
result of the shift crew’s collective dose at units 6/7 during the first half of FY
2016 (April through September) was 6.92 person/mSv. The collective dose in the
past three years before the implementation of measures remained flat, whereas,
the doses were reduced after the implementation of the measures. With this, it
can be considered that we were able to raise the awareness of exposure reduction
by wearing an APD with a lower alarm set-point. .

(2) Post Accident Sampling System (PASS)

The following was conducted for the dose-reduction PDCA cycle for Post Accident
Sampling: To reduce exposure, the procedure of evacuating to the low-dose area
was incorporated into the Post Accident Sampling procedure, except for sampling
operation in November 2015. In addition to sampling training during
conventional surveillance tests, we will perform individual training to reduce
working hours. Regarding the introduction of manipulators, the dose reduction
through separation from radiation sources by using tongs during sampling was
incorporated into the operating procedure.

6. Sustainability

The power station revised the radiation control specifications and the activity
guide regarding individual does target and cumulative does control value to
implement radiation control in line with the world’s standards. In these operating
procedures, the items to be implemented to minimize unnecessary exposure risk by
enhancing the ALARA are included. Further, by conducting consecutive individual
training based on the “Post Accident Sampling equipment handling operating
procedures,” we will develop the personnel and maintain their competence, and
reflect the know-how obtained through the training into the operating procedures.

TAEA comments: The plant has identified gaps in the implementation of the ALARA
principles through a self-assessment made in accordance with TAEA safety standards,
WANO/INPO documents and benchmarking of several Japanese plants and Olkiluoto NPP

in Finland. The plant identified lack of management ownership of Radiation Protection
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and inappropriate awareness of ALARA principle as the main reasons for identified gaps.
The plant organized meetings and discussion with staff and contractors to ensure clear
understanding and acceptance of the proposed changes before the implementation of the
corrective actions.

The plant developed an engineering manual to enhance use of ALARA principle. The task
was performed by a multifunctional group: Radiological Health and Safety Center,
Radiation Safety Department, Chemical Control Group and Radiation Control Group and
Radiation Safety Group.

The plant has also developed a guide on how to determine individual dose targets and
cumulative dose control values for different work activities.

As one corrective measure, the plant subdivided the alarm setpoints on individual
0.1mSv, 0.2mSv and 0.3mSv per
day. That measure resulted in a clear decrease of the collective dose (from 8.62 to 6.92 man
mSv for the period November 2015 to date).

The plant identified that sampling and analysis at the Post Accident Sampling System

dosimeters from 0.8 mSv per day, into three thresholds:

(PASS) following a LOCA as one of the most critical sampling activities regarding fer
radiation dose. For both units the calculated values were similar (around 4 mSv).
Conservatively the plant determined 5 mSv as a dose to be taken into consideration for
PASS. The plant also revised the procedure for PASS to include in it elements such as:
evacuation to a low-dose area and use of manipulators. Up to now only two technicians
have been trained. The plant has recognised the benefit of increasing the number of people
trained to operate the PASS.

Conclusion: Issue resolved
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8. CHEMISTRY 8. b5
(Not reviewed) (LE=2—H7)
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9. EMERGENCY PLANNING AND PREPAREDNESS

9.1 ORGANIZATION AND RESPONSIBILITIES

The roles and responsibilities of the operating organization are clearly defined in the
emergency plans. Coordination with the offsite authorities is effective both in preparedness
and in response. During an emergency, two web-based tools are used to ensure a shared
and common situational awareness: Common Operational Picture (COP) and an action log
system, CHAT. The ability to share information amongst several response organizations in
real time is considered a good practice.

This information is also recorded, serving as a record for post-accident analysis.
9.2 EMERGENCY RESPONSE

The station has introduced the Incident Command System (ICS). This is a positive
improvement from the previous emergency management structure. Once units 6 and 7 are
returned to service, there will be a total of 37 members of the Emergency Response
Organization present on the site at all times. This provides the core capability for the
Technical Support Centre (TSC) to be promptly operational. This is considered a good
performance.

Emergency Action Levels (EAL) have been established for all operating conditions and the
spent fuel pool. They are further subdivided into levels corresponding to various plant
conditions; this facilitates communication of the plant status to the appropriate technical
organization without the need for a complex technical explanation. The emergency
classification system is consistent with the IAEA safety standards. However, the old system
of Articles 10 and 15 is still used by some TEPCO personnel. The station is encouraged to
ensure that the new emergency classification system is consistently used. The Shift
Supervisor is responsible for classifying the emergency and the Site Superintendent for
declaration and notification. There is no time target for classification and declaration,
although the team was informed that this was expected to happen as soon as possible. The
Site Superintendent has full authority to take the necessary actions to mitigate a nuclear
emergency. This is clearly supported by TEPCO Headquarters.

The response to fires consists of a cascading system of fire fighting teams, with the support
of external fire brigades. The procedure for receiving and dispatching the external fire
brigade during an emergency is not clearly documented. This is addressed in the
recommendation on plans and procedures in section 9.3.

The procedures to manage personnel accounting and the actions expected of personnel not
directly assigned to the TSC and the operating crew during an emergency are not clearly
documented. This is addressed in the recommendation on plans and procedures. The
station is aware of this need and is conducting drills to test alternate procedures.

The equipment available for emergency workers is extensive and in very good condition.
Arrangements for the medical treatment of casualties at the site and their transport to
designated hospitals are clear and effective. The public relations strategy is clearly defined
in the plans and is regularly tested.

There are no special provisions for managing radioactive waste during an emergency. This
is being reviewed by the station.
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Training of operators and some members of the TSC includes stress management; this is a
considered a good performance. Although TEPCO Headquarters has arrangements for the
psychological follow-up of emergency workers these are not documented in the emergency
plans. Termination of an emergency is addressed in the emergency plans but the
framework for transition to ‘normal’ radiation exposure conditions is not documented.
These aspects are addressed in the recommendation on plans and procedures in section 9.3.

9.3 EMERGENCY PREPAREDNESS

All full-time station employees are considered Emergency Response Organization (ERO)
personnel and are assigned to one of the TSC teams. This provides a substantial pool of
trained personnel for the critical emergency response functions. This is considered a good
performance.

The Nuclear Operator’s Disaster Management Plan addresses all key response functions
and arrangements. It is supported by an extensive set of activity guides and procedures.
However, several emergency functions and current practices are not fully documented. The
team recommends that the station improve the current emergency plans and complete the
existing emergency procedures and guides.

The TSC serves all seven units as a centre for the integrated coordination of operations and
technical support to the operators. Its size is suitable to accommodate an entire ERO duty
team and it has sufficient food and other supplies to sustain operations for seven days.
However, the room layout and noise level could impair the effectiveness of some teams. The
team suggests that the station should consider reconfiguring and improving the layout of
the TSC. The team also encourages the station to continue its work to make the Safety
Parameter Display System data from the simulator available in the TSC to ensure that
exercises use all available tools.

The logistics support centres are fully equipped and are continuously available; they
provide excellent staging areas for organizing and coordinating support to the station. Two
of the centres are in the Urgent Protective Action Zone (UPZ). Provisions for the possible
relocation of these centres should be included in the plans; this is addressed in the
recommendation on plans and procedures. Overall, the station is well equipped to deal with
all aspects of onsite emergency response. The equipment includes, for example, 42 fire
engines, seven seawater heat-exchange vehicles, three concrete pumps, heavy machinery
for debris removal, approximately 1000 extra APDs, several hand-held two-way radios,
satellite communications and portable toilets. The station has also certified a large number
of staff on the operation of heavy machinery for debris removal during an emergency.

The station has an extensive monthly drill and exercise programme for the entire ERO in a
broad range of realistic scenario types. The team considered this as a good practice.
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DETAILED EMERGENCY PLANNING AND PREPAREDNESS FINDINGS

9.2 EMERGENCY RESPONSE

9.2(a) Good Practice: Common situational awareness enhancement tools

The operating organization of Kashiwazaki-Kariwa Nuclear Power Station has introduced
an innovative system that could greatly alleviate the risk associated with different
response organisations having different and incomplete awareness of plant status and
response during an emergency.

The coordination of technical and operational information is harmonized and synchronized
through an information management system consisting of the Common Operational
Picture (COP) web-based platform and the common CHAT communications web-based
platform, which capture up-to-date information about plant status, emergency actions and
major decisions. he COP and CHAT information is shared between all operational
organizations, including the station, the municipal and prefecture authorities, TEPCO
headquarters and the Nuclear Regulatory Agency.

This greatly enhances the overall situational awareness of all organizations involved in the
emergency response. It allows them to perform a consistent assessment, to communicate
consistent information and to take consistent actions.

This system has proven very effective in exercises.
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9.3 EMERGENCY PREPAREDNESS

9.3(1) Issue: The emergency plans and procedures do not fully and clearly document what is
done in practice.

The team observed the following:

- Many response concepts or requirements are covered in different documents or working tools.
The Nuclear Operator’s Disaster Management Plan provides a good and comprehensive basis

that addresses all key response functions but the concepts of operations are not completely
described. ;

- The emergency response procedure for chemical and some external events (such as forest fire)
is not clearly documented;

- The time target for emergency classification of an event and declaration of an emergency is
not specifically stated, although it is acknowledged that the procedures call for prompt
response by the shift supervisor and the site superintendent;

- The procedure for accounting for all personnel during an emergency is not clearly documented
and may not ensure that missing and potentially injured personnel can be identified and
located within a short time;

- The basic actions of all personnel (including contractors) at the site (other than TSC and
operating shifts) during an Alert, Site Emergency or General Emergency, as well as the site
personnel evacuation arrangements (for all staff and contractors) are not documented;

- There is no procedure detailing what equipment personnel evacuated to the logistics support
centres must bring with them;

- The arrangements for receiving the external fire brigade at the site during an emergency are
not clearly documented. This includes the selection of an appropriate dose alarm level for the
dosimeters to be provided by the station, and the location at which the brigade should meet the
Emergency Response Organization staff;

- The arrangements for transition to an existing exposure situation (recovery and transition to
‘normal’) are not clearly documented;

- The arrangements on the use of logistics support centres in the Urgent Protective Action Zone
and the possible need to relocate them when they could be affected by a significant release are
not documented in the plan or procedures;

- The management of post-emergency care of emergency workers is not documented.

A lack of clarity in the emergency plans and procedures can lead to inconsistencies in
the response and can reduce the effectiveness of the emergency response
arrangements.

Recommendation: The station should improve the current emergency plan (Nuclear
Operator’s Disaster Management Plan) to ensure that it contains all the basic
arrangements and concepts of operation for all key emergency response functions, and
should also complete the existing emergency procedures and guides to ensure that they are
comprehensive, clear, consistent, unequivocal and standardized.
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TAEA Basis:
GSR-2

5.14. Each response organization ‘shall prepare a general plan or plans for co-ordinating
and [performing their assigned functions as specified in Section 4].

‘Emergency plans shall be prepared which specify how the responsibilities for the
management of interventions will be discharged on the site...’

5.18. Emergency plans shall include, as appropriate:
a. Allocation of responsibilities for [performing the functions specified in Section 4];

b. Identification of the various operating and other conditions [...] which could lead to the need for
intervention;

c. Intervention levels, [...];

Procedures, including communication arrangements, for contacting any relevant [response
organizations] and for obtaining assistance from fire fighting, medical, police and other relevant
organizations;

e. A description of the methodology and instrumentation for assessing the [nuclear or radiological
emergency] and its consequences on and off the site;

f. A description of the public information arrangements in the event of [a nuclear or radiological
emergency]; and

g. The criteria for terminating each protective action.

5.19. The operating organization ... shall prepare an emergency plan that covers all
activities under its responsibility, to be adhered to in the event of an emergency ...

5.20. The emergency plan of the operating organization ... shall include the following [as

appropriatel:

(1) A description of the on-site organization used to perform the functions specified in Section 4,
including the] designation of persons for directing on-site activities and for ensuring liaison with
off-site organizations;

(2) The conditions under which an emergency shall be declared, [including the criteria for
classification] a list of job titles and/or functions of persons empowered to declare it, and a

description of suitable [arrangements] for alerting response personnel and public authorities;

3)

The arrangements for initial and subsequent assessment of the [conditions at the facility and]
radiological conditions on and off the site;

(4)
()

[Arrangements] for minimizing the exposure of persons ...;

Assessment of the state of the facility and the actions to be taken on the site to limit the extent of
[any] radioactive release;

(6) The chain of command and communication ...
(7) An inventory of the emergency equipment to be kept in readiness at specified locations;
(8) The actions to be taken by persons and organizations involved in the implementation of the plan ...

(9) Arrangements for declaring the termination of an emergency.
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GS-G-2.1

6.1. The Requirements ... require each response organization to prepare an emergency plan
for coordinating and performing their assigned response functions. As defined in the IAEA

Safety Glossary, an emergency plan should contain a concept of operations.

6.2. The concept of operations should be a brief description of the ideal response to an

emergency.

Plant Response/Action:
1. Cause of gap

Based on the retrospect of Fukushima accident, TEPCO has modified its emergency
response organization drastically and adopted an incident command system, which is an
emergency response system with proven performance in the United States and so forth.
To ensure retention after the modification of emergency response organization, our sites
were operating the operation procedures in the draft status, as they were reviewed as
needed through the training.

As we established the Nuclear Operator Disaster Prevention Business Plan as our official
document for emergency occasion, we were considering that there was no problem to use
the detailed procedure in a draft status until a new organization framework took root.

The cause of the observation reported by OSART Review Team (“There is no specific and
clear description of what to do actually in emergency response plan and operation
procedures”) was attributable to the fact that the operation procedure was operated in a
draft status.

2. Corrective action program

Upon receiving a series of recommendations including the improvement of documents
such as response guide related to emergency response, at Kashiwazaki Kariwa NPS, we
have established an action plan and decided to reflect the knowledge through training so
far obtained and the requirements of the new regulatory standard in the action plan.

3. The current status

In August 2016, new Management Procedure for Emergency Response Head Office and
outline of response for accident sequence precursor were established. Upon request for
modification of facility, the status of the above Procedure is Revision 1 currently. (As of
June end in 2017)

(1) Development of procedure for emergency response

In August 2016, the framework of emergency response organizations was established and
missions for each position were documented. Then, operation of Management Procedure
for Emergency Response Head Office was enforced and started as a tertiary manual.
Further, as specific procedure to fulfill the missions of each position, a series of documents
are newly established or revised including CNO Guideline, Supervisor’s Guideline and the
Functional Team Guidelines. Currently, these procedures are actually used and validated
in the comprehensive disaster prevention training.

Further, the concerned manuals reflect the contents based on the emergency response
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organization: ICS (Incident Command System) that was introduced as a result of lessons
learned from the Fukushima accident.

Comparison of before and after introduction of ICS (Lessons learned from the Fukushima
accident / Response)

< After introduction of
power station ICS> t R Advise as required. I

*Reduction/hierarchization of management span
——" . Grouping by function/Clear definition of chain of command

< Before introduction of power station ICS>
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(2) Establishment of response procedures for external events

We consider that the cause of insufficiency in response procedure against external events
should be partially attributable to the stagnated examination for response to various
external hazards. Thereafter, with regard to the events to which response was possible
by capturing a precursor (e.g. forest fire, etc.), a series of response were established from
detection of an event and arrangement of emergency response headquarters to the
judgment of plant shutdown and response of each functional team, and we established the
outline of response for accident sequence precursor. To be specific, in the case of external
fire, if a large scale fire occurs within 10km distance from the power station site, an
emergency response headquarter should be established, in-house fire brigade should be
convened and preventive water sprinkling should be carried out to prevent spreading of
fire to the site. If the fire prevention zone collapsed despite the actions to prevent the
spread of fire, decision of plan shutdown should be made.

(3) Classification EAL and set-up of targeted time

As we received an observation that there is no clear provision on the classification of EAL
and the timing of emergency declaration, we established a target time and it is described
in the Management Procedure for Emergency Response Head Office. (EAL classification:
“Promptly,” notification including declaration: Described as “within 15 minutes.”)

(4) Development of personal safety tabulation procedure for emergency

We received an observation that procedure for confirming / tabulating personal safety in
emergency was not documented and, therefore, it could take prolonged time to identify
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missing crews and so forth. To address this observation, a detailed procedure for checking
personal safety was described in the General Affairs Team Guideline. To be specific, we
adopted the following method: Name list is distributed in advance to each functional team
and the checked list is recovered and tabulated after the occurrence of an accident. As a
result of verification so far, the effect of new method in reducing the time was observed,
where tabulation of about 200 people could be completed in 20 minutes (reduction by 15
minutes) at TSC and tabulation of about 500 people in evacuation area could be completed
in 1 hour (reduction by 1 hour).

(5) Establishment of evacuation judgment for site employees

We received an observation that people in the scope of evacuation at each stage of EAL
were not clearly documented and the document describing the basic judgment standard
about off-site evacuation of contractors and female employees was not available. To
address this observation, we stipulated and described the decision on emergency
evacuation for unrelated site employees and female employees in the Management
Procedure for Emergency Response Head Office. (Crews not involved shall be evacuated
at EAL2.)

(6) Clarification of material and equipment to be brought to logistical support base<—(9)i%
HQ RP Team

To clearly define the material and equipment to be brought to logistical support base, the
material and equipment necessary to be brought to logistical support base were organized
and defined. The material and equipment brought in by safety team were described in the
Safety Team Guideline.

(7) Security of space for coordination with the fire department

As we received an observation that no place for meeting with the fire department in
emergency was determined, we established a booth in a seismic isolated building where
we could have a meeting with the fire department.

As we received an observation that the method of handing in the personal dosimeter and
set point were not clearly stipulated in a document, we stipulated them as below: Place to
hand in APD was at main gate; Alarm set point was classified into the level for ordinary
situation and that for emergency situation. In ordinary situation, it should be 10mSv or
below (Standard setting: 0.9mSv). The details of the contents were documented in the
Agreement with the fire department.

(8) Organization of reset conditions from emergency to ordinary exposure status

As there was no clear description on how emergency status was reset to the ordinary
exposure status in the site manuals, we entered a description in our Management
Procedure for Emergency Response Head Office that the emergency status should be
canceled upon cancellation of state of nuclear emergency should base on the judgment of
central government.

(9) Clarification of judgment to transfer to the logistical support base

To decrease exposure of crews engaged in activities at logistical support base (to avoid
impact of severe radiation discharge), the judgment standard to transfer was stipulated
and described in the HQ RP team Guideline (Crews shall be transferred when
atmospheric dose exceeds 1251Sv/h).
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(10) Description of care for emergency workers

Provision of cancer screening and stress were stipulated for healthcare of emergency
workers and entered in the details in the Management Procedure for Emergency
Response Head Office.

4. Results

Accompanying the documentation of operation procedures in emergency, the operation
procedures for functional teams ranked under them were revised at the same time. As a
result, response based on clear missions was made possible in the training. As an
example, instruction of evacuation for female employees was securely delivered in
training and the efficiency of tabulation of personal safety has become improved.
Further, good practice was observed such as briefing by using operation procedures at the
change of crews accompanying the personnel rearrangement, etc.

5. Sustainability

We will reflect the knowledge obtained through training in the operation procedures for
emergency and will plan to improve them also in future.

TAEA Comments:

This issue was analyzed using the ‘6 Whys’ technique. However this was done for each of
the individual supporting facts rather than an analysis of the issue itself. The’ analysis of
why ‘the main emergency response concepts of operations are not completely described’ was
reviewed and the contributory causes were identified as: insufficient human resources, the
priorities assigned to emergency preparedness within TEPCO (given the plant status at
K-K) and an awareness that the regulatory framework may change that could then affect
the emergency preparedness requirements.

It was mentioned that the corporate organization has the lead in developing future EP
personnel so the Emergency Preparedness function at the K-K site is reluctant to develop
their own. The causes have not necessarily been addressed but alternative solutions to
eliminate the effect have been implemented

The corrective actions to address the various deficiencies were assigned to different
sections on the plant. These are all held separately, sometimes as detailed project plans.
It is therefore difficult to visualize the overall integrated corrective action plan for this
issue. It was noted that oversight is held by the Nuclear Safety Director but responsibility
for delivery of each plan item is with the appropriate sections such as Emergency
Preparedness.

The main ‘concepts of operation’ of the emergency plans have been reinforced in several
areas and are now essentially contained in two ‘head’ documents; one deals with events
where emergency action levels associated with the main nuclear plant are declared, and the
other deals with other issues that may affect the plant, such as forest fires, chemical
events, extreme meteorological events, earthquakes or volcanic activity. These are, in
turn, supported by more detailed guidance documents.

Conclusions related to a selection of the other facts observed during the main OSART
mission are:
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- Declaration of an event is now required promptly with event classification within 15 minutes.
There is always somebody on site authorized to make the classification.

- A procedure for accounting for personnel on site is now available. However it relies on a mixture of
paper based and site access pass techniques, as well as communicating within the site organizations,
such as the many different contractors, by Fax. The security system records when individuals enter
each of the two main groups of units (1-4 and 5-7) which helps to narrow down the location of
people. A future option is to use triangulation of the site-issued telecommunication handsets to
locate missing persons.

- Relocation of the Logistics Support Base is now documented and required at a dose rate of 125
mSv/h.

Conclusion: Issue resolved
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9.3(2) Issue: The Technical Support Centre (TSC) room layout does not provide an optimal
environment for the work of the Emergency Response Organization.

The team observed during an exercise conducted on 29 June that:
The noise level in the TSC was disruptive to command and control of the TSC;

The Planning Team which, amongst other tasks, supports the operating crew by giving
advice on Severe Accident Management Guidelines (SAMG) to deal with complex situations
needs space and quiet to discuss SAMG strategies. However, it was disrupted by personnel
traffic in their space and by the noise level. Furthermore, the Planning Team has no wall or
boards on which to either project or post system diagrams for discussion and brainstorming;

The command team had difficulty discussing issues due to the noise level and high traffic of
personnel in their area;

The projection screens and other visual aid tools were not effectively used (for example to
display current operational priorities);

The large space in the centre of the room was not used effectively.

Without an effective TSC layout the Emergency Response Organization may not be
able to effectively manage and coordinate the emergency response.

Suggestion: The station should consider reconfiguring and improving the layout of the TSC
on the basis of operating experience and drills and design of other similar facilities.

IAEA Basis:
GS-R-2

5.25. Adequate ... facilities and documentation (such as procedures, checklists, telephone
numbers and manuals) shall be provided for performing the functions specified in Section
4. These items and facilities shall be selected or designed to be operational under the
postulated conditions (such as the radiological, working and environmental conditions) that
may be encountered in the emergency response, and to be compatible with other procedures
and equipment for the response (such as the communication frequencies of other response
organizations), as appropriate.

GS-G-2.1

VIII.1. ... the functions of and operational conditions and requirements for the facilities or
locations should be carefully considered, and necessary advance preparations should be
made. Facilities or locations established in advance (e.g. the technical support centre for a
nuclear power plant) are designed, built and equipped to support their functional and
operational requirements. [...]

VIII.2. Each emergency facility or location should be:
- Designed to support the functions that take place within it;
- Usable under emergency conditions;

- Integrated into the incident command system.
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Plant Response/Action:

1. Cause of gap

At the accident prevention drill mentioned in IAEA OSART review of June 2015, a
round table was place in the room center, where CNO and supervisors were located.
Besides, the Planning Team booth was located tentatively in vicinity of CNO as a
part of trial to perform various validations (Officially, the booth shall be located at
right upper position). Due to this reason, the traffic lines were disturbed, which
caused the confusion of traffics and noise. Further, when the training was carried
out with the round table, the communications between CNO and supervisors were
ensured by using microphones because their positions were remote. This was one of
the causes for escalating the noise in TSC.

2. Corrective action program

We received an observation that the TSC layout was not suitable to offer an
optimal environment for emergency organization at Kashiwazaki Kariwa NPS. To
address this observation, we established an action plan and determined to complete
the plan by December 2015.

3. The current status

The change of layout, etc. was completed on November 19, 2015. Specific actions
are indicated below.

Securing tranquility

A new Headquarters Room was established and CNO and supervisors were
placed in the Room. Through this response, a situation to ensure development
of strategies in a tranquil environment without using microphones could be
realized.

With regard to the Restoration Team requiring constant communication with
field to issue directions / for communication, crews to be engaged in response

were arranged in a different room. This realized the decrease of noise in the
entire TSC.

Securing traffic line

The round table in the center that disturbed the traffic line was removed and
booth for functional teams was newly established. This could expand the area
for activities. Further, a booth for the Planning was arranged close to the
Headquarters Room. Tools such as white board were arranged and a space for
posting system diagrams, etc. was ensured in vicinity.

Active use of visual tool

Visual tools (projector, monitor) were arranged on the wall of the Headquarters
Room to enable people to visually observe the changes of plant status on real
time basis.

Active use of center space

Traffic lines were ensured by removing the round table and new functional team
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booths were arranged in the space to expand the activity area. Through
expansion of the booths, an environment was secured to be optimized for
emergency response such as opening and reading the materials (e.g. Operation
Procedure at Accident).

4. Results
Influence of layout change, etc.

In the first training after the TSC layout change, we confirmed a situation where
smooth accident response was ensured without significant confusion.

With regard to the Headquarters Room, the site superintendent made a comment
that “we could discuss strategies and policies in a tranquil space without being
disturbed by noise around us.” Further, the General Manager of Nuclear Safety
Oversight Office in the Head Office made a comment: “Significant improvement was
observed in terms of information communication by using ICS and the clarification
of chain of command. We can confirm that the response ability has been improved
steadily by repeated drills based on diverse scenarios.” Thus, we consider that the
establishment of the new Headquarters Room was successful.

Matters of Concern and improvement measures about the establishment of the
Headquarters Room are as below.

- Due to expansion of the functional team booth area, it has become difficult to
visually confirm the speaker. Patlit lamp was arranged on each functional
booth for unit team as an improvement measure. Visibility has been
improved to indicate which supervisor is speaking by flashing the Patlit lamp
when speaking.

- Further, a problem occurs that the communication between each team leader
and supervisor has become difficult because supervisors are now located in the
Headquarters Room. As an improvement measure, communication between
supervisor and team leader is ensured by using intercom while the supervisor
is in the Headquarters Room. This makes the sharing of information and
delivery of instruction / command possible between them.
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Reference chart Before and after the change of layout
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5. Sustainability

The regulatory authorities indicated the vulnerability of the seismic isolated
buildings against earthquakes. While the seismic isolated buildings cannot be used
as emergency response base, this concept for layout shall be reflected in establishing
an emergency response base (anti-seismic base) in future.

TAEA Comment:

The cause of the issue was determined to be primarily one of physical layout and the
manner of communicating within the facility.

The plant has installed a segregated ‘command and control’ area within the Technical
Support Centre (TSC). This inherently reduces noise and other distractions for the main
supervisory personnel managing the event. This area also has communications
equipment and additional screens displaying data. The team in this segregated area
comprises the emergency controller and representatives from General Affairs, Operations,
Technical/Engineering, External Communications, Radiation Protection, Nuclear Safety
and Field Restoration.

The main teams in the TSC can communicate with the command and control team using
electronic tablets for hand written notes or via microphones. The team performing the
communications is identified with an illuminating signal on the team table.

The emergency controller now conducts status briefs every 30 minutes during an event that
ensure the whole TSC is kept appraised of the evolution of the event.

These improvements have proven successful in improving the command and control of
events during drills, with positive feedback from participants. Overall they are judged by
the team to have resolved the issue.
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Note: The TSC will be moved to a new location above the Unit 56 Main Control Room in the
next year or so, because of a seismic vulnerability identified for its current location. The
revised layout described above will be broadly maintained but adjusted to fit the new
location which is significantly smaller than the current one. The new layout has been
tested in the new location and will fit, and advance training will be conducted in a room of
similar size to the new location to give further confidence that the new arrangements will
be successful. Relocation or extension of facilities such as communications and data
networks, environmental radiological condition monitoring and the plant safety parameter
display system will have to be considered. However, this is outside the scope of this review
of the original issue resolution

Conclusion: Issue resolved
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9.3(a) Good Practice: Intensive Emergency Response Organization exercise programme

The station has implemented a detailed programme of monthly exercises for the full
Emergency Response Organization.

The exercise scenarios systematically cover a wide range of severe conditions and complex
challenges. Exercises are conducted to simulate, to the extent practicable, realistic
conditions.

This includes exercises conducted in low light level conditions (to simulate loss of normal
lighting during SBO conditions and events during the hours of darkness) and using
protective equipment that would be used during extreme weather conditions such as very
high rainfall (to practice performing activities that could be hindered by the additional
protective equipment

The results of the detailed programme of exercises and the high degree of realism gives
greater confidence that the station ERO will be able to discharge its responsibilities in all
credible accident conditions,
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10. SEVERE ACCIDENT MANAGEMENT
10.1 ORGANISATION AND FUNCTIONS

Responsibilities, authorities, and functions for the Accident Management Programme are
clearly defined at the station. The Plant Operations Group has overall responsibility for the
development of Severe Accident Management Guidance (SAMG) used by control room
operators. This includes both Emergency Operating Procedures (EOPs) and Severe
Accident Operating Procedures (SOPs) used by operators in the main control room. The
operations department assigns one experienced plant operator at each unit to maintain the
EOPs/SOPs. These operators maintain proficiency on EOPs/SOPs by participating in both
classroom and simulator training. Accident Management Guidance (AMG) used by the
Planning Team in the TSC is developed and maintained by the Safety Engineering
Administrative Group.

A good practice was identified in the TQ area by the team with regard to the significant
commitment made by the station to using training to improve performance and ensure a
high state of readiness in response to design extension conditions and large scale events.

10.2 OVERVIEW OF SEVERE ACCIDENT MANAGEMENT PROGRAMME

SAMG is broadly based on US BWR Owner’s Group (BWROG) Emergency Procedure
Guidelines/Severe Accident Guidelines (EPG/SAG). TEPCO corporate has partnered with
the other Japanese BWR Electric Power Companies and Japanese BWR manufacturers
(Hitachi-GE, Toshiba) to modify the BWROG EPGs/SAGs into a generic SAMG for
Japanese BWRs which is then converted into a plant specific SAMG by each nuclear power
station. Partnering with Toshiba and Hitachi-GE ensures strong engagement by the plant
designers and key suppliers.

Members of the TEPCO HQ staff actively participate in the Boiling Water Reactor Owner’s
Group (BWROG). They have plans to work with the consortium of Japanese utilities and
vendors to incorporate the latest versions of the BWROG EPG/SAG into the Japanese
generic accident management templates by the end of 2016.

TEPCO has made a significant investment in plant modifications to support the response to
design extension conditions and enhance Defence-In-Depth (DID). This includes permanent
design improvements such as a filtered primary containment vent, extensive external and
internal flood barriers, passive H2 recombiners and strengthening the electrical power
capacity of DC power systems. Extensive portable equipment has been procured to support
alternate supply of makeup water to the reactor, containment, and spent fuel pool. The
above actions to strengthen DID is considered as a good practice by the team.

10.3 ANALYTICAL SUPPORT FOR SEVERE ACCIDENT MANAGEMENT

The station EOPs/SOPs/AMGs was developed from generic guidance developed by the
BWROG and the consortium of BWR Japanese Electric Power Companies and BWR
designers (Toshiba and Hitachi-GE). The generic guidance was developed from information
from the EPRI Severe Accident Management Guidance Technical Basis Report, from other
published analyses and reports and from generic Individual Plant Examinations (IPEs) for

each BWR product line.

Level 1 PSA has been performed for Units 6 and 7 and was used to validate work performed
in the development of generic SAMGs. Level 1 PSA analysis was performed using MAAP
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3b. Efforts to update AMG are currently underway including analysis using MAAP 5 which
allows for more comprehensive assessments of core damage and radiological transport.
This work will be used to update the SAMGs in November 2015.

Level 2 PSA has been performed to evaluate measures and actions to mitigate severe
accident conditions. PSA insights have been incorporated into accident management
guidance and proactively used as inputs during the conceptual stage of design
modifications. PSA results show that TEPCO has been able to substantially reduce CDF by
the modifications that have been implemented for design extension conditions, specifically
earthquakes and tsunamai.

Containment bypass failure mode is considered in the station PSA analysis. The analysis
provides insights on mitigating actions, namely limiting containment over pressure,
spraying the containment atmosphere or flooding the containment to cover the breach.

A Level 1 Fire PSA is currently in progress. The team encourages the station to complete
this effort and ensure that key insights are reflected in plant accident management
guidance.

Insights from PSA analysis have also been compiled in the AMG and are used by the
Planning Team in the TSC during emergencies. Computational aids included in the AMG
allow for the quick assessment of plant conditions by the Planning Team which is then used
to provide feedback on the effectiveness of operator actions. These aids were identified as a
good practice by the team.

10.4 DEVELOPMENT OF PROCEDURES AND GUIDELINES

Severe accident management guidance (EOPs/SOPs) provides direction to control fission
product barriers including the reactor pressure vessel (RPV) and primary containment
vessel (PCV). The symptom-based response strategies prescribed in SAMG maintain the
reactor plant in a safe condition without requiring diagnosis of the initiating event. No risk
or probability threshold is defined and every effort has been made to address any
mechanistically possible condition with appropriate operational guidance to minimize the
impact on public health and safety. SAMG entry conditions and parameters controlled are
directly measurable with available control room instrumentation.

The EOPs and SOPs function together as an integrated set of instructions. The EOPs
define strategies for responding to emergencies and events that may degrade into
emergencies up until it is determined that the core cannot be adequately cooled. Each EOP
protects one of the principal barriers to radioactivity release through control of key plant
parameters. EOP contingencies form extensions to the top-level guidelines, providing more
detailed instructions for controlling individual parameters under more degraded
conditions. The SOPs extend the EOPs still further, addressing severe accident conditions,
defining the strategies applicable after it is determined that the core cannot be adequately
cooled.

Priorities are described in the bases documents for each of the EOP/SOP development
procedures and cover both the preventive and mitigation domains.

The purpose and priorities of the RPV control guideline and associated contingencies are to:
maintain adequate core cooling, shutdown the reactor, stabilize RPV pressure and, if
necessary, cool down the RPV to cold shutdown conditions. The primary objective is to
restore and maintain RPV water level above the top of the active fuel. This goal is achieved
through use of all available injection sources and, if necessary, emergency RPV
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depressurization. If adequate core cooling cannot be ensured, SOP entry is required.

The purpose and priorities of the PCV control guideline are to maintain primary
containment integrity and protect equipment in the primary containment.

The purpose and priorities of the SOPs are to remove heat from the RPV, retain core debris
in the RPV, maintain primary containment integrity, scrub fission products from the
containment atmosphere, prevent or minimize core-concrete interaction, and submerge the
core and core debris.

The station has made extensive efforts to ensure instrument survivability during accident
conditions. At least one channel of instrumentation has been hardened to ensure that it is
qualified and available for use in severe accident conditions for all key RPV and PCV
parameters.

The team noted that the current EOPs/SOPs provide guidance only for the operating
regime and that guidance is not provided for a few abnormal conditions. The team suggests
that the station updates these documents with the objective of extending their scope to
shutdown operational regimes and the occurrence of an accident in the spent fuel pool
under design extension conditions. Although the plant has developed some response
guidance which is currently found in AOPs and the Tsunami AMG, this guidance needs to
be formally integrated into the EOPs/SOPs. The team also suggests that the station
enhance the EOPs/SOPs with the addition of guidance to control secondary containment
parameters and consider the use of methods for alternate boron injection during situations
in which Standby Liquid Control System may fail to operate.

10.5 PLANT EMERGENCY ARRANGEMENTS WITH RESPECT TO SAM

The station maintains a Technical Support Centre which is organized using the Incident
Command System (ICS). Three teams of qualified TSC HQ personnel are in place and 45
individuals are assigned to the Planning Team with 9 (a part of ICS functions) required to
achieve minimum staffing levels. The team approach is designed to minimize the impact of
stress from extended duration staffing periods.

The TSC is located in a seismically isolated building which has a dedicated HVAC system
powered by an independent Gas Turbine Generator (GTG). The HVAC System maintains
the TSC at a positive pressure relative to the outside environment. Lead shielding is
provided in aprons hung from windows in the TSC to provide additional radiological
shielding. Although not missile protected, windows in the TSC are covered with a
protective coating to prevent shattering.

Facilities, instruments, tools, equipment and communication systems are maintained
through preventive and, when necessary, corrective maintenance programmes.

The station maintains a significant amount of portable equipment stored in designated
elevated locations. Response to multi-unit events is provided by having sufficient
equipment to support response at all seven units concurrently. An abundant supply of hoses
used for portable makeup to the reactor, containment, and spent fuel pool exists for all
units at the station. The team encourages the station to ensure that adequate testing
programmes are in place for hoses that are maintained in inventory.

Robust communication options have been provided which include phones, satellite phones,
cell phones, microwave communications, fibre optic lines and radios. This provides
diversity and ensures that key emergency groups can maintain communications during
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events. Communication systems have been hardened and provisions are in place to provide
backup power to systems as needed. The sharing of information during an event is
supported by use of the Common Operational Picture (COP) web-based platform and the
common CHAT communications web-based platform, which capture up-to-date information
about plant status and about emergency actions and major decisions. These communication
systems were considered as a good practice by the team.

10.6 VERIFICATION AND VALIDATION OF PROCEDURES AND GUIDELINES

Expectations for verification and validation are specified in Operation Manual NM-51-5.
Verification practices assess both the technical adequacy and usability of procedures and
guidelines.

Each operating crew is given the opportunity to validate EOP/SOP changes. The crews are
given copies of the changes and review them during crew ‘Family’ training. Simulators are
typically used for validation. The simulators are able to model severe accident conditions.
This is considered a good performance by the OSART team. Drills are used to practice
execution of the guidance including time response, use during hazardous conditions, and
under stress.

The team suggests that the station consider developing a more formal validation
programme that includes validation of time critical operator actions, involves
multi-discipline teams observing the operators using the procedures being validated, and
assesses the impact of changes on the organizational aspects of SAM, especially the roles of
the evaluators and decision makers in the TSC.

10.7 CONTROL OF PLANT CONFIGURATION

Consistency between design requirements, physical configuration, and plant
documentation is accomplished by the involvement of key station groups in EOP/SOP/AMG
revisions. The impact of plant modifications and changes in available mobile equipment is
assessed. The operations department independently tracks each modification to ensure
that drawings are updated and procedures are revised.

Processes are in place to update the SAMGs when new information on severe accident
management becomes available. TEPCO corporate is the primary interface with external
groups and research organizations. TEPCO actively participates in the BWROG
Emergency Procedures Committee and Fukushima Response Committee and works with
many other scientific and technical groups on research and analysis of the Fukushima
Daiichi accident.

10.8. USE OF PSA, PSR AND OEF

Level 1 and Level 2 PSA have been performed and used for the identification of sequences
that may lead to severe accidents and offsite releases. PSA insights have been incorporated
into accident management guidance and proactively used as inputs during the conceptual
stage of design modifications. These have demonstrated a significant reduction in Core
Damage Frequency for design extension conditions, specifically earthquakes and tsunami.

PSA and other analyses have been used proactively to determine the potential benefits of
design modifications in the conceptual stage of design. This is considered as a good practice
by the team. As an example, preliminary analysis performed indicated a substantial
reduction in dose would be achieved for operators in the MCR and response workers in the
field if a combination of filtered vent, iodine filter, and pH control in the primary
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containment was established. Based on these insights, an iodine filter is being installed
and a system is being designed to inject sodium hydroxide into the suppression pool using

the MUWC system.
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DETAILED SEVERE ACCIDENT MANAGEMENT FINDINGS

10.3 ANALYTICAL SUPPORT FOR SEVERE ACCIDENT MANAGEMENT

10.3(a) Good Practice: Use of computational aids to support event response

Computational aids have been developed for use by the Planning Team in the TSC to allow
for the quick assessment of plant conditions and to provide feedback to operations on the
effectiveness of operator actions.

As examples:

- The Accident Management Guidelines contain results of sensitivity studies which includes an
assessment of the benefits and consequences of key operator actions;

- A software tool was created to calculate the time to “Top of Active Fuel’ based on input of scram
time, current RPV injection rate, RPV level, RPV pressure and PCV pressure. The output was
validated against data provided in the simulator model which is based on MAAP and provided
comparable results;

- A software tool was developed to evaluate the effects of increases in Spent Fuel Pool (SFP) water
temperature based on input of current temperature and level. If SFP cooling is lost, the model
calculates the time to reach Tech Spec Limits and the time to boil. The software also provides
graphs of forecasted SFP level;

- A software tool has been developed to estimate the time that the PCV will need to be vented and the
release amount. The software also models H2 generation prior to and after RPV breach. This is
being tested and will be implemented in the AMGs.

These computational aids allow the TSC to make timely and consistent assessments of important
accident parameters resulting in direction of effort towards actions that will more likely minimise the
consequences of the accident. The time projections provided by these aids allows rapid feedback to
operations and the TSC command structure on whether actions taken are likely to achieve their intended
objectives
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10.4 DEVELOPMENT OF PROCEDURES AND GUIDELINES

10.4(1) Issue: Accident management guidance and associated procedures do not include the
shutdown mode and some abnormal conditions.

Conditions for entry into the severe accident mitigation domain only consider plant states
with the reactor at power operation; they do not address shutdown conditions;

Some guidance for the control of secondary containment challenges is provided in station
abnormal operating procedures. However, guidance for the control of secondary
containment parameters is currently not in the EOPs/SOPs. Industry standards are to have
this integrated into the EOPs/SOPs since it is protecting a fission product barrier;

Guidance for the control of SFP level is provided in station alarm response procedures and
abnormal operating procedures. In addition, Tsunami accident management guidance has
been developed which utilizes portable equipment to respond to SFP events. However, the
EOPs/SOPs have not been revised to reflect these accident management strategies;

The criteria for transitioning between the EOPs and SOPs are currently based on the
evaluation of core damage using Containment Atmosphere Monitoring System (CAMS).
They do not include the indication of RPV water level when it is available. Using RPV
water level has the additional benefit of providing another option to operators in the event
that the CAMS is inoperable;

The EOPs do not have a provision for Alternate Boron Injection as a means to shutdown
the reactor when Standby Liquid Control System (SBLC) is not operable as an additional
option for reactivity control.

Following a possible severe accident, the absence of comprehensive EOPs/SAGs can
leave the station staff in a complex plant situation under high stress conditions
without appropriate guidance, possibly leading to inadequate responses.

Suggestion: The station should update the EOPs/SOPs/AMG with the objective of extending
their scope to shutdown operational regimes and the occurrence of an accident in the spent
fuel pool under design extension conditions. Although the station has developed some
response guidance which is currently found in AOPs and the Tsunami AMG, this guidance
needs to be formally integrated into the EOPs/SOPs.

IAEA Basis:
NS-G-2.15

2.11. For any change in the plant configuration or if new results from research on physical
phenomena become available, the implications for accident management guidance should
be checked and, if necessary, a revision of the accident management guidance should be
made.

2.12. In view of the uncertainties involved in severe accidents, severe accident management
guidance should be developed for all physically identifiable challenge mechanisms for
which the development of severe accident management guidance is feasible; severe accident
management guidance should be developed irrespective of predicted frequencies of
occurrence of the challenge.

2.16. Severe accidents may also occur when the plant is in the shutdown state. In the
severe accident management guidance, consideration should be given to any specific
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challenges posed by shutdown plant configurations and large scale maintenance, such as
an open containment equipment hatch. The potential damage of spent fuel both in the
reactor vessel and in the spent fuel pool or in storage should also be considered in the
accident management guidance.

2.17. Severe accident management should cover all modes of plant operation and also
appropriately selected external events, such as fires, floods, seismic events and extreme
weather conditions (e.g. high winds, extremely high or low temperatures, droughts) that
could damage large parts of the plant. In the severe accident management guidance,
consideration should be given to specific challenges posed by external events, such as loss of
the power supply, loss of the control room or switchgear room and reduced access to systems
and components.

2.18. External events can also influence the availability of resources for severe accident
management... Such possible influences should be taken into account in the development of
the accident management guidance.

3.111. For any change in plant configuration, the effect on EOPs and SAMGs as well as on
organizational aspects of accident management should be checked. A revision of the
documents should be made if it is found that there is an effect on these procedures and
guidelines.

Plant Response/Action:
1. Issue analysis

Kashiwazaki-Kariwa Nuclear Power Station, promptly after the accident at Fukushima
Daiichi NPS, developed the tsunami AMG, an operating procedure for response to an
accident similar to that experienced by Fukushima Daiichi NPS. The tsunami AMG newly
defines such new steps as to be used in response the loss of all power and the loss of final
heat sink with use of mobile equipment and as pertaining to SFP level control. The station
will use the tsunami AMG as a transitional procedure until these additional procedures
have been formally incorporated into the EOPs/SOPs.

The station and TEPCO HQ recognized, as a factor in their failure to prevent the
Fukushima Daiichi accident, their insufficient collection and analysis of overseas insights.
By benchmarking US accident response procedures, they identified specific gaps.

The station and TEPCO HQ launched an EDMG/SAMG working group within the
Federation of Electric Power Companies, as an effort to close the gaps and to develop a
Japanese EDMG template document, and set forth a policy guideline to incorporate
EPG/SAG rev.3 insights into Japanese EOPs/SOPs. Those EPG/SAG rev.3 insights that
require detailed analysis were transferred to joint research by domestic electric power
companies.

Given this background, the station and TEPCO HQ were aware of the need to develop
control guidance for secondary containment parameters, SFP water level and temperature
and alternate Standby Liquid Control System (SBLC), even ahead of the main IAEA
OSART mission, and had been reviewing possible revisions, under the station’s Nuclear
Safety Center Superintendent’s leadership.

Upon receipt of the OSART suggestions on the EOP/SOP structure, the station and TEPCO
HQ recognized the need for benchmarking overseas standards other than the US BWROG’s
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and EOP/SOP revision control processes. TEPCO HQ and the station’s Plant Operation and
Safety Engineering Administrative Groups launched an EOP/SOP revision project, with a
US adviser providing insights on EOP/SOP revision control. The project, through
discussion with the US adviser, developed a revision control process template and
commenced developing and revising necessary control documents. The station’s Plant
Operation Group developed a document defining EOP/SOP revision control, which was
approved in May 2016.

Overseas benchmarking outside the United States was planned for and performed on
Koeberg Nuclear Power Station (South Africa) in March 2017 by a team including Safety
Engineering Administrative Group members. Koeberg NPS was suggested by the US
adviser, as a source of insights for accident management in the shutdown mode.

2. Corrective Action Plan
2.1 Planning and management of key activities

® Kashiwazaki-Kariwa’s units 6 and 7 to develop shutdown EOPs. The shutdown EOPs
will cover entry into the severe accident mitigation domain during plant shutdown.

® KK units 6 and 7 to update the EOPs/SOPs incorporating control strategies for
secondary containment parameters and SFP.

® KK units 6 and 7 to update the EOPs and incorporate SOP entry criteria using RPV
water level.

® KK units 6 and 7 to develop alternate SBLC procedures. Also, KK units 6 and 7 to
update the reactivity control strategies in the EOPs/SOPs and incorporate options for
alternate SBLC entry.

® Management: the Safety Administrative Group to manage overall progress vis-a-vis
external reviews and Safety Engineering Administrative Group to manage progress on
SAM 10.4.

2.2 Roles and responsibilities

® The station’s Plant Operation Group 1is charged to develop and revise
EOPs/SOPs/shutdown EOPs. Under Plant Operation Group Manager’s lead, team
leaders and group members will undertake revisions. General Manager Operations
Management, who oversees the Plant Operation Group, will approve the revisions.

® The station’s Safety Engineering Administrative Group is charged to revise the AMG to
be used by the Technical Support Center’s planning crew and manage the planning of
SAM 10.4 activities. Under Safety Engineering Administrative Group Manager’s lead,
team leaders and group members will undertake revisions. General Manager Safety
Administrative will approve the revisions.

® TEPCO HQ is tasked with the operation and management of the Revision Project. HQ
staffing will consist of the Operations Planning Group (NPP Management Department)
and the Nuclear Reactor Safety Engineering Group (Nuclear Asset Management
Department); the station staffing will consist of the Plant Operation and Safety
Engineering Administrative Groups.

3. Progress to date
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3-1. Activities in response to the OSART mission’s suggestions

® The station’s Plant Operation Group developed the EOPs to be used in the shutdown
mode (shutdown EOPs), which the General Manager Operations Management
approved in March 2017. The shutdown EOPs, in a contingency likely to develop into a
severe accident during shutdown conditions, provide for entry, based on criteria within
the operational-mode EOPs, into the SOPs. The shutdown EOPs contain concepts and
technical basis for accident response steps in the shutdown state.

® The station’s Plant Operation Group updated the EOPs/SOPs incorporating control
strategies for secondary containment parameters and SFP level and temperature. The
updated EOPs/SOPs were approved by the General Manager Operations Management
in June 2017 for tentative implementation to provide operators trainings. After the
completion of training to operators of KK units 6 and 7, regulatory approval pertaining
to the station’s Technical Specifications is obtained. Then the updated EOPs/SOPs will
be approved formally.

® The station’s Plant Operation Group updated the EOPs, incorporating RPV water level
indications as criteria for entry into the SOPs. (See above for details on the latest EOP
update.)

® The station’s Plant Operation Group developed new procedures utilizing CUW as an
alternate means of boron injection in the inoperability of SBLC and incorporated them
into AM asset procedures for use by operators. The AM asset procedures were approved
by the General Manager Operations Management in March 2017. In the latest
EOP/SOP flow, in the event of SBLC unavailability, operators are directed to refer to
the AM asset procedures and commence alternate boron injection procedures.

3-2. Associated activities
Elsewhere, the station is undertaking the following activities in SAM areas:

® For continuous control of EOP/SOP revisions, the station’s Plant Operation Group
developed documents for the EOP/SOP revision control process, which has been
approved. (For details, see response to 10.6.)

® The station’s Safety Engineering Administrative Group studied reactivity
characteristics of seawater injection as an option in the event of boron injection
unavailability. The analysis confirmed that, while it is insufficient for cold shutdown, it
does provide a degree of negative reactivity benefits. This insight will be incorporated
into the AMG within 2017 for use by the TSC planning crew.

® In order to enhance safety in the event of SBLC inoperability, the station’s Safety
Engineering Administrative Group is studying an alternate system of boron injection
from outside the reactor building using mobile equipment and developing a proposal for
a decision within 2017. Once this has been accomplished, there will be a new method to
inject boric water into the reactor with less manpower and in less time than with CUW.

® Overseas benchmarking outside the United States was performed on Koeberg Nuclear
Power Station (South Africa) in March 2017 by a team including Safety Engineering
Administrative Group members. Koeberg NPS was suggested by the US adviser, as a
source of insights for accident management in the shutdown mode.
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4. Success indicators

® The rate of closure of identified improvement actions is used as a performance indicator
to measure and control progress.

® There are five areas for improvement identified by the last OSART mission, and the
station’s Safety Engineering Administrative Group is monitoring and managing them.

® Completion of updated EOPs/SOPs trainings to KK unit 6/7 operators.

® 'To obtain regulatory approval pertaining to the station’s Technical Specifications.

As of late June 2017, the indicator stood at 95%. The only outstanding item is the
validation of the updated SOP.

5. Results

® Accident procedures were newly developed for plant shutdown and new accident
response steps not in the previous EOP/SOP were incorporated into the new EOP/SOP.
Because of this addition, the scope of accident response as defined in procedures was
significantly enhanced from the previous one.

® Previously, EOP/SOP/AMG revisions were performed in reaction to HQ directives but
there now exists a new station mindset to proactively review its own procedures for ay
weaknesses and revise them.

® Now the EOP/SOP revision management processes formally include verification and
validation as new processes, improving the quality of procedure revision control.

® Now that the EOP/SOP revision management processes have been formally developed
and are being implemented, it is possible to continue procedure revisions consistently
based on the well-defined concepts and methods and maintain the quality of EOP/SOP
revision control.

® The “Technical Base Document” that contain descriptions of EOP technical base has
implemented. This document is utilized for operator trainings.

® TEPCO employees have participated to Emergency Procedures Committee of BWR
owners group, actively engaged with discussions on EPG/SAG. Once, a TEPCO
employee acted as a chairman at ABWR sub-committee, leading ABWR EPG/SAG
guideline development which was to be the first in the industry.

6. Sustainability

® The station and TEPCO HQ have developed revision control documents to ensure
process continuity and consistency in future EOP/SOP updates.

® The station and TEPCO HQ continue to participate in US BWROG workshops and are
striving to obtain new technical insights. Also, The station uses as a management
performance indicator its benchmarking of domestic and overseas power plants,
providing for a new structure in which management is engaged in acquisition of
techniques and behaviors applicable to TEPCO.

® Technical specification provides that, when the station updates EOPs/SOPs/AMG upon
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the acquisition of any new technical insights, proposed updates are discussed by the
station Technical Specifications Operation Committee. Accordingly, the Site
Superintendent and other station leaders, as members of the Tech Specs Operation

Committee, can learn how new techniques, behaviors, and requirements are utilized in
the EOPs/SOPs/AMG.

® EOP/SOP/AMG content to be updated and implemented at the station is shared with
HQ through the revision project. Also, at the station, procedure-related conferences are
held whenever necessary, with its Quality Assurance Group acting as the secretariat,
providing for a forum to share proposed updates with personnel in other departments.

® The station’s main deliberative bodies to discuss EOPs are the Procedure Review
Forum, the Reliability Improvement Consideration Conference, and the Tech Spec
Operation Committee.

® The Tech Specs Operation Committee is a conference required by Technical
Specifications to deliberate on any updates in EOPs/SOPs/AMG. The Reliability
Improvement Consideration Conference and the Procedure Review Forum discuss
mainly technical aspects of updates ahead of the Tech Specs Operation Committee.

TAEA Comment:

The original plant EOP/SOP did not consider shut down modes and some abnormal
conditions in the scope only considered ‘at power’ modes of operation. To address this issue,
the plant studied how shutdown modes are considered in similar nuclear power plants with
boiling water reactors (BWR). The plant also considered the recommendations of the BWR
owners group. As a result, the following configuration of reactor and SFP were considered
in shut down modes as follows:

— Reactor shut down with reactor pressure vessel (RPV) head opened and closed

— Spent fuel pool (SFP) with isolation gate between the reactor cavity opened / closed
— Primary containment vessel (PCV) open/closed

— Alternate reactivity control in shut down mode

— Reactor building hydrogen control

The following design extension conditions (DEC) were analysed for each shut down mode as
follows:
— ATWS and stand by liquid control (SBLC) system unavailable

— Station blackout (SBO)
— Loss of water inventory in RPV and SFP
— Loss of heat removal in RPV and SFP

In addition, a new EOP/SOP was developed to address an alternate means of boron
injection to ensure reactivity control function for ATWS event in case the SBLC system is
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unavailable in the longer term (e.g. in an SBO event).

The plant set up a plan for the development of corresponding EOP/SOP guidelines
addressing the new set of shut down mode and related accident scenarios.

The plant developed a set of specific EOPs that provide instructions to implement
preventive measures and a transition procedure, if preventive measures prove
unsuccessful, and finally SOP guidelines to provide for mitigative measures to cope with
specific accident scenarios in the plant shut down modes.

When developing the EOP/SOPs,

instrumentation (e.g. RPV water level measurement, SFP water level and temperature

it was necessary to identify and implement new

measuring), and hardware provisions (e.g. portable pumps, connection points) to provide
credible information and the means to cope with the given scenario. These hardware
provisions and related instrumentation have been installed.

The team observed that the plant revised / developed:

- 9 new EOP/SOPs for shut down modes
- 1 EOP to include shut down mode

- 118 new procedures to operate severe accident management (SAM) equipment required in EOP/SOPs

for both power operation and shutdown modes.

A comprehensive technical basis document has been developed for all EOP/SOPs, which
provides the basis and reasoning for individual steps in the EOP/SOPs.

The team reviewed a sample of EOP/SOPs procedures for accident scenarios during shut
down mode and found them well developed, supported by a comprehensive technical basis
documents and reasonable implementation schedule.

Owing to the large amount of new procedures, the plant commenced training of operating
personnel to understand the reasoning behind the new EOP/SOPs, their technical basis
and manual operator actions (in the control room as well as in the field). The team observed
that the plant has trained (to date) an average of 80% of the operating personnel in using
the new set of EOP/SOP for shut down mode. As the plant is still awaiting an operation
permit, the amount of trained personnel gives reasonable assurance that all the operating
personnel will be trained in shutdown EOP/SOP prior to restart of the plant.

It should be noted that an external company performs the training of operating personnel
in EOP/SOP. The plant EOP/SOP development group instructed the trainers of the external
training company to properly understand the basis for EOP/SOP so that they can then
train operating personnel in correct usage of the EOP/SOP for shut down modes.

The review cycle of EOP/SOP is currently set for one year to account for operating
personnel feedback acquired during the training, and verification and validation of
EOP/SOP. The review cycle will later be adjusted to ensure that EOP and SOPs remain
valid for a longer period of time, i.e. to avoid frequent changes of EOP/SOP.

Although EOP/SOP do not require formal regulatory endorsement before their
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implementation, the regulatory body (NRA) has agreed with the licensee en the general | 727 2 E A ZiH>72b D TH L0 EMRT D,
process for the development of EOP/SOP and performs special inspections to verify their
scope and content is consistent with the agreed process.

The verification and validation of EOP/SOP is addressed in the resolution of the issues | EOP/SOP DR « fERRIZ- OV TIL, i 10.6 (1) OfFRICFEL T\ D,
10.6(1).

Conclusion: Issue resolved. fhEe o BRI AR
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10.6 VERIFICATION AND VALIDATION OF PROCEDURES AND GUIDELINES

10.6(1) Issue: The validation of EOP/SOP changes to ensure that they can be executed is
performed in an informal manner by the operating crews only.

The station does not have a formal time-critical operator action programme to ensure that
time-critical operator actions identified in analysis are appropriately identified in procedures
and validated;

The validation programme does not include detailed validation checklists and specific
requirements for how validation is performed;

Validation typically includes a multi-discipline team observing operators in the simulator;
however at Kashiwazaki-Kariwa Units 6 and 7 this is performed informally by the operating
crews only;

Validation does not formally test the organizational aspects of SAM, especially the roles of
the evaluators and decision makers in the TSC.

Lack of rigor in the validation process could result in operators and ERO personnel
facing challenges with the implementation of accident management guidance during
actual plant events. The validation process serves as the final check that accident
management guidance is usable by the end users.

Suggestion: The station should consider developing a more formal validation programme
that includes validation of time critical operator actions.

IAEA Basis:
SSR-2/2 6.9:

6.9. Operating procedures and test procedures shall be verified to ensure their technical
accuracy and shall be validated to ensure their usability with the installed equipment and
control systems. Verification and validation of procedures shall be performed to confirm
their applicability and quality, and to the extent possible shall be performed prior to fuel
handling operations on the site. This process shall continue during the commissioning
phase. Verification and validation shall also be carried out for procedures for overall
operation.

NS-G-2.15

3.99. All procedures and guidelines should be verified. Verification should be carried out to
confirm the correctness of a written procedure or guideline and to ensure that technical and
human factors have been properly incorporated. The review of plant specific procedures
and guidelines in the development phase, in accordance with the quality assurance
regulations, forms part of this verification process. In addition, independent reviews should
be considered, where appropriate, in order to enhance the verification process.

3.100. All procedures and guidelines should be validated. Validation should be carried out
to confirm that the actions specified in the procedures and guidelines can be followed by
trained staff to manage emergency events.

3.101. Possible methods for validation of the SAMGs are the use of a full scope simulator Gf
available), an engineering simulator or other plant analyser tool, or a tabletop method. The
most appropriate method should be selected. nsite tests should be performed to validate the
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use of equipment. Scenarios should be developed that describe a number of fairly realistic
(complex) situations that would require the application of major portions of the EOPs and
the SAMGs. The scenarios encompass the uncertainties in the magnitude and timing of
phenomena (both phenomena that result from the accident progression and phenomena
that result from recovery actions).

3.102. Members of staff involved in the validation of the procedures and guidelines should
not be those who developed the procedures and guidelines.

Plant Response/Action:
1. Issue Analysis

In the past, it was a routine task for the station’s Plant Operation Group to revise
EOPs/SOPs, and it did not involve verification and validation as in the US industry.
In order to revise EOPs/SOPs, the station’s Plant Operation and Safety Engineering
Administrative Groups launched an EOP/SOP revision project and studied ways to
incorporate overseas insights not only about EOP/SOP content but also about
verification and validation processes. The station’s Plant Operation Group has
received advice from the US adviser. Through discussion with the US adviser, the
group acutely recognized the need not only for technical validation but also for
verification about their ease of use for operators.

2. Enhanced action planning, control, and roles and responsibilities
2.1 Action Planning and control

A verification/validation development schedule has been drafted, as part of
EOP/SOP revision activities, and progress is tracked on a monthly basis.

2.2 Action roles and responsibilities

The Plant Operation Group Manager is tasked to oversee the development of
verification/validation processes, with one of his team leaders to lead the effort.
The General Manager Operations Management, who oversees the Plant
Operation Group, will provide approval.

3. Current status

Guidelines required for the EOP/SOP revision process (EOP/SOP review programs
and verification/validation programs with specific checklists) were newly developed
in May 2016. Verifications and validations were performed on EOPs/SOPs developed
in accordance with these guidelines, by teams selected in accordance with relevant
guidelines.

Programs were reviewed using insights gained from these processes. In February
2017, TEPCO HQ revised guidelines for the EOP/SOP revision process. Also,
TEPCO developed verification/validation guidelines for procedure changes and
facility modifications.

4. Performance evaluation indicators

Developments and revisions in the EOP/SOP revision process are counted as
indications and they will be evaluated in their usage.
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5. Key results
Newly developed guidelines and their content:

EOP technical basis document (implemented): Shows technical basis for each
step in the EOPs. Used also as training materials for operators.

EOPs/SOPs revision consideration sheet development/processing guideline
(implemented): Used to identify gaps between the existing procedures and the
high-level strategies in US BWROG EPG/SAG, etc., and judge the need or
otherwise for revision. Needed for executing programs to revise and verify
procedures.

EOP flow chart writer’s guideline (implemented; revised once): Shows defined
formats. Writers of EOP flow charts are required to adhere to this writer’s
guideline.

SOP flow chart writer’s guideline (implemented): Shows defined formats.
Writers of SOP flow charts are required to adhere to this writer’s guideline.

EOP verification program guideline (implemented; revised once): Describes
rules and styles for steps (such as preparation, exercise, meeting, and comment
response) necessary for the EOP verification program.

EOP validation program guideline (implemented; revised once): Describes rules
and styles for steps (such as preparation, exercise, meeting, and comment
response) necessary for the EOP validation program.

SOP verification/validation program guideline (implemented): Describes rules
and styles for steps (such as preparation, exercise, meeting, and comment
response) necessary for the SOP verification/validation program.

Operator response time program guideline (implemented): Used to verify if
operator response meets the time requirement specified by effectiveness
reviews of licenses whenever changes in procedure of plant configuration have
taken place. Also used to measure gaps between the required time and actual
response and to determine training frequency.

Operator severe accident/large-scale failure response training/education
guideline: Used to verify if operator response meets the time requirement
specified by effectiveness reviews of licenses. Planned and performed by fiscal
year basis.

Implementations:
EOPs: 3 verifications, 22 validations
SOPs: 1 verification, 0 validation

6. Sustainability

Revision process guidance is defined and rules specified, to enable sustainable
implementation. Processes are specified providing clarity on the program start
(revision input) and goal (implementation). Also, to ensure consistency in quality
beyond personnel rotation, all evidence 1s documented including meeting
proceedings.
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EPG/SAG rev.3 includes regulatory requirements and OSART suggestions *2
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The verification and validation procedures consist of:

- Writer’s guide for EOP and SOP

- EOP verification programme guide

- EOP validation programme guide

- SOP verification and validation programme guide

- Verification and validation guide for the use of SAM equipment
- Operator response time programme guide.

An independent team performs the verification and validation and consist of a safety
analysis engineer, experienced operators (not involved in shift operation) and a licensed
nuclear safety engineer.

The first set of procedures was developed in October 2015, shortly after OSART mission.
Based on experience with their implementation, the plant developed revisionsl, issued in
March 2017.

The TAEA team observed that verification of EOP/SOP was performed in accordance with
programme guidelines and documented in verification reports. The reviewer’s findings
have been analysed and resolution provided. The specific EOP/SOP have been is modified
accordingly.

Validation of time critical operator actions is performed at the full scope simulator;
validation of time critical field operator actions is performed by considering anticipated
ambient conditions, the use of personal protective equipment, tools needed, and mock-ups
to simulate required actions to accomplish the task.

The team observed that, at the time of mission, the verification has been performed for all
EOP/SOP. Hewewver; The formal validation programme is completely developed and the
validation of time critical operator actions has been performed for main control room
actions. However, The validation of time critical field operator actions has not started yet
due to the fact that not all the facilities and equipment are currently available. The plant
has established a schedule so that the validation of time critical field operator actions will
start in October 2017 and finish by March 2018. The team considered the programme to be
credible and likely to be followed.

Conclusion: Issue resolved.
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10.8 USE OF PSA, PSR, AND OEF

10.8(a) Good Practice:
conditions

Using analysis proactively to enhance plant design for design extension

PSA and other analyses have been performed to determine the potential benefits of design modifications

in the conceptual stage of design.

As an example, preliminary analysis performed indicated a substantial reduction in dose would be
achieved for operators in the MCR and response workers in the field if a combination of filtered vent,

iodine filter, and pH control in the primary containment was established.

Based on these insights, an iodine filter will be installed and a system is being designed to inject sodium
hydroxide into the primary containment using the MUWC system for pH control.

This proactive analysis is expected to significantly improve on and off site does in the event of a severe

accident, alleviating emergency response and reducing dose.
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Issue Resolution Chart S EEAZ AR I - —
Satisfactory Insufficient
Resolved
Progress Progress
1.2(1) X
1.2(1) X
9.9(1) < 2.2(1) X
2.2(2) X 2.2(2) X
2.2(3) X 2.2(3) X
3.1(1) X 3.1(1) X
3.6(1) X
3.6(1) X
4.6(1) X
4.10(1) X 4.6(1) X
6.9(1) X 4.10(1) X
7.3(1) X 6.9(1) X
7.4(1) X 7.3(1) X
9.3(1) X
7.4(1) X
9.3(2) X
10.4(1) X 9.3(1) X
10.6(1) X 9.3(2) X
Total 8 7 0 10.4(1) X
Percentage 53 47 0 10.6(1) X
G 8 7 0
EE (%) 53 47 0
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DEFINITIONS

Recommendation

A recommendation is advice on what improvements in operational safety should be made in
that activity or programme that has been evaluated. It is based on IAEA Safety Standards
or proven, good international practices and addresses the root causes rather than the
symptoms of the identified concern. It very often illustrates a proven method of striving for
excellence, which reaches beyond minimum requirements. Recommendations are specific,
realistic and designed to result in tangible improvements. Absence of recommendations can
be interpreted as performance corresponding with proven international practices.

Suggestion

A suggestion is either an additional proposal in conjunction with a recommendation or may
stand on its own following a discussion of the pertinent background. It may indirectly
contribute to improvements in operational safety but is primarily intended to make a good
performance more effective, to indicate useful expansions to existing programmes and to
point out possible superior alternatives to on-going work. In general, it is designed to
stimulate the plant management and supporting staff to continue to consider ways and
means for enhancing performance.

Note: if an item does not quite meet the criteria of a ‘suggestion’ but the expert or the team
feels that mentioning it is still desirable, the given topic may be described in the text of the
report using the phrase ‘encouragement’ (e.g. The team encouraged the plant to...).

Good practice

A good practice is an outstanding and proven performance, programme, activity or
equipment in use that contributes directly or indirectly to operational safety and sustained
good performance. A good practice is markedly superior to that observed elsewhere, not just
the fulfilment of current requirements or expectations. It should be superior enough and
have broad application to be brought to the attention of other nuclear power plants and be
worthy of their consideration in the general drive for excellence. A good practice has the
following characteristics:

Novel;
Has a proven benefit;
Replicable (it can be used at other plants);

Does not contradict an issue.

The attributes of a given ‘good practice’ (e.g. whether it is well implemented, or cost effective, or creative,
or it has good results) should be explicitly stated in the description of the ‘good practice’.

Note: An item may not meet all the criteria of a ‘good practice’, but still be worthy to take
note of. In this case it may be referred as a ‘good performance’, and may be documented in
the text of the report. A good performance is a superior objective that has been achieved or a
good technique or programme that contributes directly or indirectly to operational safety
and sustained good performance, that works well at the plant. However, it might not be
necessary to recommend its adoption by other nuclear power plants, because of financial
considerations, differences in design or other reasons.
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LIST OF IAEA REFERENCES (BASIS)
Safety Standards

e  SF-1; Fundamental Safety Principles (Safety Fundamentals)

. GSR Part 1 Governmental, Legal and Regulatory Framework for Safety (General
Safety Requirements)

. GSR Part 3; Radiation Protection and Safety of Radiation Sources: International Basic
Safety Standards, Interim Edition

. GSR Part 4; Safety Assessment for Facilities and Activities (General Safety
Requirements 2009)

. GSR Part 5; Predisposal Management of Radioactive Waste (General Safety
Requirements)

. SSR-2/1; Safety of Nuclear Power Plants: Design (Specific Safety Requirements)

. SSR-2/2; Safety of Nuclear Power Plants: Operation and Commissioning (Specific
Safety Requirements)

. NS-G-1.1; Software for Computer Based Systems Important to Safety in Nuclear
Power Plants (Safety Guide)

. NS-G-2.1; Fire Safety in the Operation of Nuclear Power Plans (Safety Guide)

. NS-G-2.2; Operational Limits and Conditions and Operating Procedures for Nuclear
Power Plants (Safety Guide)

. NS-G-2.3; Modifications to Nuclear Power Plants (Safety Guide)
. NS-G-2.4; The Operating Organization for Nuclear Power Plants (Safety Guide)

. NS-G-2.5; Core Management and Fuel Handling for Nuclear Power Plants (Safety
Guide)

. NS-G-2.6; Maintenance, Surveillance and In-service Inspection in Nuclear Power
Plants (Safety Guide)

. NS-G-2.7; Radiation Protection and Radioactive Waste Management in the Operation
of Nuclear Power Plants (Safety Guide)

. NS-G-2.8; Recruitment, Qualification and Training of Personnel for Nuclear Power
Plants (Safety Guide)

e NS-G-2.9; Commissioning for Nuclear Power Plants (Safety Guide)

. NS-G-2.11; A System for the Feedback of Experience from Events in Nuclear
Installations (Safety Guide)

. NS-G-2.12; Ageing Management for Nuclear Power Plants (Safety Guide)

. NS-G-2.13; Evaluation of Seismic Safety for Existing Nuclear Installations (Safety
Guide)

IARA &% 8 (EHE) 0—F&

REeFLYE

. SF-1;, JFARZAFA| (Z4)5H)

. GSR Part 1  BUN., ERLOHHIOZRITHRT DA (SR 2 5:)

. GSR Part 3; S ARBGE & i RIR D22 4 [ERREAZE 2N BERR

. GSR Part 4,  figk & IEENC KT D225 (2009 4 %04 25 T)

. GSR Part 5; bt EFEY O RTE R (SRR Z2E25EE)

. SSR-2/1; JE-7)FEEFTD D AXER (EBZ2E e EEA)

. SSR-2/2; R J13EEFTD D POEIRTS K ONEER (#5122 & AF)

. NS-G-1.1; JR /IR EHOLZ 2 FEELRHEM I AT 20V 7 vy =7 (ZefEé)
. NS-G-2.1; JR+ /I3 EHTOEERICB T 5 KKE 4 (Zaefadt)

. NS-G-2.2; JR 71 EFTOEIERAR, R & EETNE (Zefath)

. NS-G-2.3; JR /138 EpTodnE (Zaefatt)

. NS-G-2.4; JR1 /138 EFTOERMME (i)

. NS-G-2.5; JR1 /13 EAT O LEE & REHEER Y (Z42f58)

. NS-G-2.6; JR /1B EHTORSF, —_7 X LR T (ZefEE)

. NS-G-2.7; JR{ /138 EITERRIC IS T 2 B RREGRE & i R S B (Z2afadt)
. NS-G-2.8; JFF /13 EE OM. & LIl (Zafsth)

. NS-G-2.9; JR 71 EFOREE: (2256

. NS-G-2.11; JF %k CRAE LEFESNOEB-RRA KM 52 27 b (Z24afash)
. NS-G-2.12; JF+ /I EFTORELVETR (2R

. NS-G-2.13; BERR DR A% (2 B3 DMt R 2Ol (Z4iEE)
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NS-G-2.14; Conduct of Operations at Nuclear Power Plants (Safety Guide)

NS-G-2.15; Severe Accident Management Programmes for Nuclear Power Plants
Safety Guide (Safety Guide)

SSG-13; Chemistry Programme for Water Cooled Nuclear Power Plants (Specific
Safety Guide)

SSG-25; Periodic Safety Review for Nuclear Power Plants (Specific Safety Guide)

GS-R-2; Preparedness and Response for a Nuclear or Radiological Emergency (Safety
Requirements)

GS-R-3; The Management System for Facilities and Activities (Safety Requirements)

GS-G-4.1; Format and Content of the Safety Analysis report for Nuclear Power Plants
(Safety Guide 2004)

SSG-2; Deterministic Safety Analysis for Nuclear Power Plants (Specific Safety Guide
2009)

SSG-3; Development and Application of Level 1 Probabilistic Safety Assessment for
Nuclear Power Plants (Specific Safety Guide 2010)

SSG-4; Development and Application of Level 2 Probabilistic Safety Assessment for
Nuclear Power Plants (Specific Safety Guide 2010)

GS-G-2.1; Arrangement for Preparedness for a Nuclear or Radiological Emergency
(Safety Guide)

GSG-2; Criteria for Use in Preparedness and Response for a Nuclear and Radiological
Emergency

GS-G-3.1; Application of the Management System for Facilities and Activities (Safety
Guide)

GS-G-3.5; The Management System for Nuclear Installations (Safety Guide)
RS-G-1.1; Occupational Radiation Protection (Safety Guide)

RS-G-1.2; Assessment of Occupational Exposure Due to Intakes of Radionuclides
(Safety Guide)

RS-G-1.3; Assessment of Occupational Exposure Due to External Sources of Radiation
(Safety Guide)

RS-G-1.8; Environmental and Source Monitoring for Purpose of Radiation Protection
(Safety Guide)

SSR-5; Disposal of Radioactive Waste (Specific Safety Requirements)
GSG-1 Classification of Radioactive Waste (Safety Guide 2009)
WS-G-6.1; Storage of Radioactive Waste (Safety Guide)

WS-G-2.5; Predisposal Management of Low and Intermediate Level Radioactive
Waste (Safety Guide)

NS-G-2.14 JR IR EFTOEIZOFESE (ZZEFEEH)
NS-G-2.15; JFFWREBEHROETT 7T b~ A Metl (23R8

SS8G-18; KWHRFNIFEEHOILFT v 7T & (512 2fEE)

SSG-25; JRF B EOEMLZ eV Ea— (EhlKefEE)
GS-R-2;  JRTF I E IR OBERFRRIKR 2 Ul & o s (L)

GS-R-3; Mk LIEEID OO~ A b AT A (LEEA)
GS-G-4.1; JRTIIEENELZEATO 7 +—~ v b ERRE (2004 F222458H)

SSG-2;  JETFEEHOREmII LM (2009 FE 5% 2 f5E)

SSG-3;  JEFSFITxT 5 LoUL 1 PSA OBRJE LT (2010 F{E K2 2 fEE)

SSG-4;  JRFIFITKT D L~UL 2 PSA OB L (2010 F{E B2 2 FE6])

GS-G-2.1; A EITHSHRBESFROMROUEF (L eiait)

GSG-2; A/ E ISR ER SRR T3 % Mg & ebhs O 9 2 i AL v

GS-G-3.1; MR EIEHDOT- 0D~ R A MU AT LOWEM (ZefaEt)

GS-G-3.5; JEFIMiRICHT o~ R AL AT LAOwEM (LetEE)

RS-G-1.1; TEEHHREIL L Bhi#E (Lefast)
RS-G-1.2; PR OBEUC L AFEMRIE < OF Ml (Z2efast)
RS-G-1.3;  AMEICEHRIEIC X D BEEERNE < ol (Zafash)

RS-G-1.8;  HURHRBIED B D2 D OREE R ORIRE =4 U 7 (L4218

SSR-5; T IEBEIEM DALy (R 2 i A)

GSG-1  HUHMEFEM O¥E (2009 £ 256
WS-G-6.1; WS MEBESEM DT (% 2f5E)
WS-G-2.5; & LAV VEBEEM O WLy RITE B (2R
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INSAG, Safety Report Series

INSAG-4; Safety Culture

INSAG-10; Defence in Depth in Nuclear Safety

INSAG-12; Basic Safety Principles for Nuclear Power Plants, 75-INSAG-3 Rev.1
INSAG-13; Management of Operational Safety in Nuclear Power Plants
INSAG-14; Safe Management of the Operating Lifetimes of Nuclear Power Plants
INSAG-15; Key Practical Issues In Strengthening Safety Culture

INSAG-16; Maintaining Knowledge, Training and Infrastructure for Research and
Development in Nuclear Safety

INSAG-17; Independence in Regulatory Decision Making
INSAG-18; Managing Change in the Nuclear Industry: The Effects on Safety

INSAG-19; Maintaining the Design Integrity of Nuclear Installations Throughout Their
Operating Life

INSAG-20; Stakeholder Involvement in Nuclear Issues
INSAG-23; Improving the International System for Operating Experience Feedback
INSAG-25; A Framework for an Integrated Risk Informed Decision Making Process

Safety Report Series No.11; Developing Safety Culture in Nuclear Activities Practical
Suggestions to Assist Progress

Safety Report Series No.21; Optimization of Radiation Protection in the Control of
Occupational Exposure

Safety Report Series No0.48; Development and Review of Plant Specific Emergency
Operating Procedures

Safety Report Series No. 57; Safe Long Term Operation of Nuclear Power Plants
Other IAEA Publications

. TAEA Safety Glossary Terminology used in nuclear safety and radiation protection
2007 Edition

. Services series No.12; OSART Guidelines

. EPR-EXERCISE-2005; Preparation, Conduct and Evaluation of Exercises to Test
Preparedness for a Nuclear or Radiological Emergency, (Updating
IAEA-TECDOC-953)

. EPR-METHOD-2003; Method for developing arrangements for response to a nuclear
or radiological emergency, (Updating IAEA-TECDOC-953)

. EPR-ENATOM-2002; Emergency Notification and Assistance Technical Operations
Manual

INSAG., Z&VHR—k

INSAG-4;

INSAG-10;
INSAG-12;
INSAG-13;
INSAG-14;
INSAG-15;
INSAG-16;

INSAG-17;
INSAG-18;
INSAG-19;

INSAG-20;
INSAG-23;
INSAG-25;

Safety Report Series No.11;

Safety Report Series No.21;

Safety Report Series No.48;

Safety Report Series No. 57;
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TERR2IZB§ 2 ER7BEEOTTY

International Labour Office publications on industrial safety

. ILO-OSH 2001; Guidelines on occupational safety and health management systems e ILO-OSH 2001 % afit~32 A o 2T Mol 25 A K54 (ILO HA K5 A )
(ILO guideline)

e  Safety and health in construction (ILO code of practice)
Safety in the use of chemicals at work (ILO code of practice) o B TOSEMEOBICE T 5% (ILO EHaHLA

o HERZEOL ML (ILO BN
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TEAM COMPOSITION OF THE OSART MISSION

TARREN, Peter — TAEA
Team Leader
Years of nuclear experience: 37

LIPAR, Miroslav — Slovak Republic
Deputy Team Leader
Years of nuclear experience: 38

EVANS, Peter Gareth — United Kingdom
Review area: Leadership and Management
Years of nuclear experience: 27

TOTH, Alexander — Slovak Republic
Review area: Training and Qualification
Years of nuclear experience: 29

HENDERSON, Neil — United Kingdom
Review area: Operations
Years of nuclear experience: 40

DUCHAC, Alex — TAEA

Review area: Maintenance, Technical Support — Instrumentation and & Control, Electrical

Years of nuclear experience: 34

LISZKA, Ervin — Sweden

Review area: Maintenance, Technical Support — Mechanical Components

Years of nuclear experience: 37

VIALLET, Emmanuel-Léonard — France

Review area: Maintenance, Technical Support — Civil Structures

Years of nuclear experience: 25

ZAHRADKA, Dian - JAEA
Review area: Operating Experience
Years of nuclear experience: 21

SOVIJARVI, Jukka Pekka Tapani - Finland
Review area: Radiation Protection
Years of nuclear experience: 20

LAFORTUNE, Jeff — TAEA
Review area: Emergency Planning and Preparedness
Years of nuclear experience: 32

HARTER, Roy — United States of America
Review area: Severe Accident Management
Years of nuclear experience: 39

OSART 2 v a vy DF— LR

TARREN, Peter — IAEA
F—LY—F—
A7) 57 B T ORRBRFEL « 37 4F

LIPAR, Miroslav — & 1 3% 7 3fE
BlF— A — & —
JFF- 7753 B T ORERFHL : 38 4F

EVANS, Peter Gareth — ZZ[E
7157 B T ORBRFRL « 27
LEa—5 ) —F =y T v xR b

TOTH, Alexander — R 1/ & 7 EFE
JR 7153 85 T OREEREEL : 29 48
LB o —  Fii L RE

HENDERSON, Neil — #H
JRF- 7055 8 T OREBRFEL « 40 4F

LB = — 8 A

DUCHAC, Alex — TAEA
IR+ 71578 TOREBRFEL - 34 4F
LB 2 =8 fRerd LU SR - 1&C

LISZKA, Ervin— AV = —F
RT3 55 8 T OREBRESL 37 4
LB 2= frTI LU S — BT an

VIALLET, Emmanuel-Léonard — 75 /X
SR 71578 T ORRBREEL 25 4
LB o —00 8 RSP L O — EAMEY

ZAHRADKA, Dian - JAEA
JRA 1538 T ORERES - 21 4

L B o —48  ELRRER

SOVIJARVI, Jukka Pekka Tapani- 7 4 > Z 2V K
JRF 7155 B T ORBRFLL « 20 4F
U B = — 8 o U R

LAFORTUNE, Jeff — IAEA
JRA- 71578 T ORBRELL - 32 4
LB = —0 8 - BRAREEHE & %R

HARTER, Roy — XH
JR1- 71578 CORBRFELL - 39 4
LE2—5S8 . ST Ty 7y NER

153
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TARREN, Peter — IAEA
Team Leader
Review areas: Leadership and Management for Safety, Emergency Planning and Preparedness

Years of nuclear experience: 39

BILIC ZABRIC, Tea — IAEA
Deputy Team Leader
Review areas: Operating Experience Feedback, Radiation Protection

Years of nuclear experience: 28

TOTH, Alexander — Slovak Republic
Review areas: Training and Qualification, Operations

Years of nuclear experience: 31

DUCHAC, Alexander — IAEA

Review area: Maintenance and Technical Support, Severe Accident Management
Years of nuclear experience: 36
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