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EXECUTIVE SUMMARY

At the invitation of the Nuclear Regulatory Administration of Ukraine (NRA), the IAEA carried out
a Peer review mission of national operational safety experience feedback process at Kiev from
11 to 15 November 1996.

The objective of this mission was to provide the host country, represented by the regulatory body, with
independent and comprehensive review of current status of operational safety experience feedback
(OSEF) process with respect to the IAEA's recommendations and international practices. The peer
review was conducted for all steps of the OSEF process and for all organizations involved (Ukrainian
NPP, regulatory body - NRA, supporting organization - State Scientific and Technical Centre on
Nuclear and Radiation Safety - SSTC, operating organization - Goskomatom). Four cases of unusual
event reports were discussed in-depth.

The mission concluded that principal arrangements of operational feedback process in Ukraine are, at
present, in force and brought positive results since their introduction. The mission also noted several
good practices in these activities.

For further improvement of effectiveness of the whole process the mission provided the Ukrainian
counterparts with a set of recommendations with necessary clarification and justification.
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1. INTRODUCTION

1.1. NEW MODULE IN THE IAEA SERVICES

The Nuclear Safety Convention, which entered into force in July 1996, recognizes fully the
importance of operational safety experience feedback (OSEF) as a tool of high importance for the
safety of nuclear power plant operation and its further enhancement. Article 20 of the Convention
concerning Operation requires that each contracting party shall have appropriate steps to assure, among
other that:

incidents significant to safety are reported by the holder of the relevant license to the regulatory
body;

programmes to collect and analyse operating experience are established, that results obtained and
the conclusions drawn upon and that mechanisms are used to share important experience with
international bodies and with other operating organizations and regulatory bodies.

It means that the arrangements and results achieved under national OSEF process will be one of
the subjects to be covered by the national report under the Convention and will be subject of
subsequent international review. During the meeting of the Technical Committee on national practices
in OSEF held in May 1994, it was recommended to conduct, at the request of the Member States, peer
review missions of national OSEF process and practices. The purpose of such a peer review is to
provide the Member States, represented by the regulatory body, with a comprehensive and independent
review of the current national arrangements and practices in the area of OSEF process. The yard stick
for the peer review is the IAEA recommendations set out in Safety Series No. 93 "Systems for
Reporting Unusual Events in Nuclear Power Plants" issued in 1989, especially Part I: A National
System. More detailed practical guidance on national OSEF process is given in IAEA-TECDOC-891
"Operational safety experience feedback by means of unusual event reporting", issued in 1996 which
supplements the previous document, splits OSEF process into several steps and provides national
practices and arrangements for various steps in detail.

The mission may be tailored to the needs of Member States, but as a rule it should cover all steps
of the OSEF process and all organization involved in the process. The peer review is carried out by
a small team of three experts with high experience and expertise in the OSEF process with one IAEA
staff member serving as a team leader. The peer review mission lasts one week.

1.2. REQUEST OF THE UKRAINE FOR A PEER REVIEW MISSION

With the aim to receive assistance in the development and implementation of the OSEF process,
Ukraine requested the IAEA to carry out a peer review of this process. The official request of the
Ukrainian side was made by Mr. A. Smyshlyayev, Head of Nuclear Regulatory Administration of
Ukraine on 28 August 1995. On the basis of this request the Agency carried out an expert review
(Consultants Meeting) of the Code of the procedure for NPP operational events investigation and
reporting which was held in Vienna, 18-20 December 1995. The report of this meeting, which was
officially forwarded to the Ukrainian authorities, includes recommendations for further development
of the Procedure.

As a follow-up to this report the Ukrainian side sent to the Agency further request for the
assistance in the OSEF process area. In his letter dated 13 May 1996, Mr. A. Smyshlyayev asked the
Agency to perform a full peer review mission of OSEF process similar to the peer review mission
which was conducted in the Slovak Republic in 1995. A preparatory meeting was held on 29 August
1996 in Vienna at which detail technical and administrative plan for the mission were agreed upon.

The peer review mission was funded under Regional TC project RER/9/035 "Support for nuclear
safety in Central and Eastern Europe".



The mission was conducted in Kiev, 11-15 November 1996, at the State Scientific and Technical
Centre on Nuclear and Radiation Safety. The team of experts was recruited from Russia, Spain and
UK; details of the team composition are given in Annex 1. The working schedule of the mission is
given in Annex 2 and the list of counterparts participated in the mission is given in Annex 3. Due
to the limited time of the mission and the long distance between Kiev and NPPs, representatives of
the three NPPs (Zaporozhe, South Ukraine and Chernobyl) responsible for feedback process in their
plants, participated at the meeting.

1.3. LEGAL BASIS AND ORGANIZATIONAL STRUCTURE OF REGULATORY
ACTIVITY OF THE UKRAINE

After the disintegration of the former Soviet Union and the establishment of Ukraine as
independent state, it was decided by the Ukrainian government to accept all existing legal binding
documents of the former USSR and to prepare revision of them during the three years period of time
(1992-1995).

The basic legal documents in nuclear area Law on utilization of nuclear power and Law on
handling with radioactive wastes were issued in 1994. By means of these legal documents the
Ministry of Environmental Protection and Nuclear Safety of Ukraine (MEPNS) was authorized as an
independent regulatory body in nuclear sector in Ukraine. The regulatory function is performed by
the Nuclear Regulatory Administration (NRA) and Nuclear Safety State Inspection (NSSI), which are
technically supported by the State Scientific and Technical Centre on Nuclear and Radiation Safety
(SSTC). The organizational chart of nuclear regulation of Ukraine is provided in Attachment 1. The
main responsibilities of NRA and NSSI are provided in Attachment 2. The existing organizational
arrangement requires intensive co-ordination of the activities and good information flow.

Current staffing of the NRA, NSSI and SSTC is the following:

NRA (Head, Mr. Smyshlyayev) - about 100 staff
NSSI (Head, Mr. DemVanenko) - about 50 staff
SSTC (Head, Mr. Vasilchenko) - about 300 staff

All three parts of the regulatory body in Ukraine are involved due to their responsibilities in the
OSEF process.

The organizational chart of SSTC, which is responsible on regulatory side for the review and
analysis of operational experience is provided in Attachment 3.

The State Committee of Ukraine on Nuclear Power Utilization (Goskomatom) was established by
governmental decree in January 1993 with the purpose to create the state control and management
body to ensure the functioning of the nuclear power enterprises in Ukraine.

The structure of Goskomatom includes nuclear power plants, facilities for uranium mining and
enrichment, for production of zirconium and hafnium, design organizations, maintenance and repair
organization and vendor organization (about 50 organizations) The organizational chart of nuclear
energy sector in Ukraine is provided in Attachment 4 and the organizational chart of Goskomaton is
provided in Attachment 5. Current staff of Goskomatom is about 300.

Goskomatom is in practice the operating organization responsible for safe operation of the
Ukrainian NPPs. Goskomatom was authorized to delegate some of its functions to NPPs. In 1996
Goskomatom issued the Code on the processing of Ukrainian operational events reports within the
Goskomatom structure which defines its role in the OSEF process. Currently a small group of 3 full-
time experts exists for collecting and processing of received information into the database. This
network database version contains full text of final reports since 1992 and event notifications and
preliminary event reports since 1995 and all Goskomatom departments have access to it. Currently



Goskomatom is developing network database version which will be accessible to all NPPs in Ukraine.

Goskomatom operates a permanent dispatcher service for the distribution of information about the
situation in NPPs and issues daily, monthly and annual reports about operational results of Ukrainian
NPPs which are available to all NPPs and also to the regulatory body.

In 1995 Goskomatom signed the agreement on mutual co-operation with the operating organization
in Russia - Rosenergoatom.

Five nuclear power plants are at present in operation in Ukraine (Chernobyl, Khmelnitsky, Rovno,
South Ukraine and Zaporozhe). Altogether 15 units are in operation, 4 units are under construction
and 1 unit is decommissioning. The majority of the operating units (11) are of the WWER-1000 type,
which is higher than the number of unit of the same type in Russia. Zaporozhe NPP with 6 units of
WWER-1000 is the biggest NPP in Europe.

In 1995 Ukrainian NPPs produced about 70,5 TWh of electricity, which is equivalent to 36,7%
of all electricity produced in Ukraine. Attachment 6 provides information in electricity production
during the time period 1980-1995. This information shows a big drop (to 60%) of electricity
production since 1990 due to economic problems in Ukraine. On the other hand the nuclear share in
the electricity production is increasing due to problems with supply of fuel for fossil fuelled plants.



2. PEER REVIEW OF NATIONAL OPERATIONAL
SAFETY EXPERIENCE PROCESS

2.1. REPORTING

2.1.1. Legal basis

The information system on nuclear power plant operational experience has many years of
experience since its establishment in the nuclear power industry in the former USSR (including Russia,
Ukraine, Lithuania and Armenia). One of the major subsystems is the NPP Operational Event
Information System similar to the IAEA Incident Reporting System (IAEA-IRS). This system covers
a wider range of operational events than it is recommended by the IAEA in the document Safety
Series No. 93 "Systems for reporting unusual events in nuclear power plants".

Operational experience accumulation and use was regulated by the USSR regulatory body
(Gosatomenergonadzor), by safety codes and standards for nuclear power as well as by administrative
documents of the USSR utility (Minatomenergo) departments, NPPs and other nuclear power
organizations. The major documents regulating the process of operational experience investigation,
reporting and dissemination were:

"Code on the procedure for investigating and reporting NPP operational events" (PNAE G-12-005-
91) which was issued in 1991 (previous version of the document was issued in 1987).

"Code on the procedure for reporting of information on defects, damage and failures of NPP
equipment and systems".

"Instruction for making technical reports on NPP operation thermal efficiency".

"Temporary code on annual reports for the current operational safety status of each NPP unit".

After the disintegration of the USSR and the establishment of the independent Ukraine state, it
was decided by the Ukrainian government, in 1992, that existing legal documents had to be revised
during the three years period of time (1992-1995). At the time of the peer review mission the legal
basis of the national information system on NPP operational events in Ukraine is a set of die following
major documents (in the order of their being issued):

"Code on the procedure for investigating and reporting NPP operational events (PNAE G-12-005-
91).

"Code on the information system for Ukrainian NPP operational events".

"Code on the processing of Ukrainian NPP operational event reports in Goskomatom".

The first document, as mentioned above, was issued in the former USSR and at this time is
applied in the Ukrainian and Russian nuclear power industry. The document defines the following:

categories of operational events at NPPs that are to be reported by NPPs to the regulatory body
and to the utility;

the requirement for the investigation of operational events at NPPs;

the requirement for the accounting and reporting on these events to respective organizations.

The second document was developed and issued in 1993 by the Ukrainian State Committee on
Nuclear and Radiation Safety which was the predecessor of NRA. The document defines the



organization, structure and functioning of the event information process, namely:

functions of the process;

composition of the leading organ (expert council), basic structure and functions of organizations
involved in the process ;

the requirement for the reporting, processing, storage and analysis of the information in the
regulatory body organizations;

structure of the annual report on analysis of operational events.

The Expert Council, which meets regularly (twice a month), is chaired by the chief state inspector
(Head of NSSI, Mr. Dem'yanenko) and consists of representatives of the NRA, NSSI and SSTC. The
organizational flow chart of die process is provided in Attachment 7.

This document also defines the order of processing of information received from the IRS and to
be sent to the IAEA from the Ukraine for the IRS. Before submission to the IRS the original plant
operational event report is elaborated by SSTC. The director of the Division of Operational
Experience Analysis (Mr. Lomakin) is the Ukrainian national co-ordinator for the IRS. But the system
does not include any procedure for processing foreign operational experience information received by
Ukrainian NPPs and other organizations, from the IRS, the WANO Moscow Regional Centre and other
NPPs organizations. The mission expressed the view that the current document is not satisfactory and
should be revised.

The third document was developed and issued in 1996 by Goskomatom. The document formulates
in more detail die responsibility of Goskomatom's departments and experts in the activity of processing
and analysing information on NPP operational events (urgent notifications, preliminary and final
reports, etc.). The procedure also includes the requirement for storage of this information in the
database and the periodic issuing of information in the form of regular reports.

In addition, operational procedures at each NPP prescribe appropriate actions for their managerial
and operating staff in areas of participation of various departments in investigations, identification of
the events, reporting, recording, etc.

In accordance with the decision of the Ukrainian government, the NRA has revised the "Code on
the Procedure for Investigating and Accounting NPP Operational Events" (PNAE G-12-005-91) and
issued a new standard ND 306.205-96 under the same title. The standard was approved by the order
of MEPNS No. 69 of 3 July 1996 and will be introduced into action on 1st of January 1997. The
following principal reasons were taken into account in the revision process:

organizational changes in the state administration of Ukraine;

establishment of new central bodies in the nuclear power industry (NRA Goskomatom) with newly
defined authorities and responsibilities including the fact that NPPs are responsible to functions
of operating organizations;

intention of the Ukraine to adopt more fully the international practice in the area of event
reporting and analysis. (The Russian operating organization, Rosenergoatom Concern, started the
revision of the document PNAE G-12-005-91 due to the similar reasons in 1994 and at present
the work is still in progress).

Ukrainian NPPs were the subject of various IAEA's Safety Services (ASSET, OSART and
ASCOT) during the last few years. In particular, ASSET methodology has become the official tool
for analysis of the operational events, identification of their direct and root causes and for development



of corrective measures.

In 1995 the NRA requested the IAEA to carry out a review of the draft of the new standard which
was under preparation. The IAEA representatives, foreign experts and representatives of SSTC
reviewed the draft at the Consultants Meeting, 18-20 December 1995, in the IAEA Headquarters. As
a result of this meeting a number of specific recommendations and suggestions were proposed to the
NRA for improvement of the draft to systematize the reporting and investigation process of operational
events occurring at the Ukrainian NPPs. Most of the recommendations and suggestions were taken
into account during further development of the ND 306.205-96.

The mission positively noted the addition of a new paragraph in the Code (3.8) which stipulates
the requirement for the submission of regular information on the implementation of corrective
measures by the NPPs.

In general, the peer review mission found the new "Code" ND 306.205-96 a more comprehensive
document which is based on the previous "Code" PNAE G-12-005-91 but has a lot of improvements
(such as more precise criteria for events with radiological consequences, establishment of the
investigation commissions, actual channels of reporting, clarification of responsibilities of respective
organizations/divisions at industry and plant levels, upgraded dictionary of codes for more effective
searching and retrieval of information in the database).

2.1.2. Criteria for reporting

The peer review mission has reviewed and discussed two types of reporting criteria which are
used at present in Ukraine:

for operational events that should be recorded at the plant and reported to the regulatory body and
to the utility (outside reporting events or the so called "plant events");

for operational events should be recorded at the plant but not reported to the regulatory body and
to the utility without their request (inside reporting events or the so called "shop events").

The outside reporting criteria are provided in Attachment 8. They were discussed in detail by the
mission team with the counterparts since they are part of the new Code and were available to the
mission. As to the inside reporting criteria for the minor events, such as anomalies, defects, damage
and failure of equipment and systems (mainly, not related to safety), the mission only discussed them
on the basis of oral presentations provided by the NPPs representatives. This discussion showed that
there is no standard procedure defining a set of "inside" reporting criteria at industry level and
regulating the collection, analysis and dissemination of such information. Each NPP has its own
procedure and a set of criteria that may be similar to the criteria at another NPP but applicable in a
different way. The peer review team expressed the view that Goskomatom should take an active role
in the standardization of inside reporting.

Reporting criteria for "outside" operational events are quite comprehensive and in compliance with
the IAEA recommendations for national reporting system (IAEA Safety Series No. 93 "Systems for
reporting unusual events in nuclear power Plants, Part I National System). The Consultants Meeting
on the review of the draft of "Code" ND 306.205-96 has recommended to the NRA to include into
the criteria events relating to:

fire;
dropping of objects into primary circuit;
loss of natural circulation;
events especially requested by the regulatory body;
any violation of license conditions not covered by existing categories in the "Code".
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Since the outside reporting criteria are based on event consequences, the experience of application
of the existing criteria has showed that the proposed additions in general are covered by these criteria
or in some cases are the direct causes or initiators of operational events according to the criteria. For
this reason this proposal was not taken into account, since it is implicitly fulfilled.

The number of events which were reported by the Ukrainian NPPs to the regulatory body and to
the utility in 1992-96 (for 1996 only first 8 months are available) is provided in Attachment 9. This
information shows rather strongly decreasing trend (about 50%) in outside reporting. Since during this
time reporting criteria were not changed, it is evidence of improving safe operation of NPPs in the
Ukraine. The strengthening of the feedback process is likely to be one of the main contributors to this
positive trend. In connection with this fact, the NPPs compliance with the reporting criteria was raised
by the mission. The representative of the regulatory body stated that they do not have any evidence
of non-compliance with the Code and that all reportable events are reported to the regulatory body.

2.1 J . Types of reports and communication channels

The following types of reports should be submitted by the NPP for each "outside" operational
event according to the "Code" ND 306.205-96:

(a) An Event Notification delivered by the NPP shift supervisor (or on his instruction by a competent
person from among the shift members) by telephone within 1 hour after identification of the event
to the following organizations:

Goskomatom's dispatcher on duty;
NRA's responsible officer on duty1;
head of NRA's inspection at the NPP;
dispatcher of the corresponding board of the power system (in some specific cases);

in case of off-site emergency (for categories A01, A02, A03, A04 and P01):
regional Headquarters of the Civil Defence and Extraordinary Situations;
regional administration, etc.;
medical and sanitary department at the NPP;
regional body of the Hydrometeorological Centre.

The "Operations Report" should include:

NPP name and unit number;
date and time of the event;
unit status before the event;
brief description of the event (possible causes);
unit status at the time of the report was written.

(b) A Preliminary Report signed by the NPP chief engineer and representative of NRA's inspection
at the NPP is delivered by teletype (telefax, e-mail) within 24 hours after identification of the
event to the following organizations:

Goskomatom;
- NRA;
- SSI;

other organizations (if there is an agreement on the mutual communication on operational
events).

The "Preliminary Report" should include:

NPP name and unit number,
date and time of the event;
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unit status before the event;
provisional category of the event;
provisional INES rating;
brief description of the event origination, development and localization, probable causes
deviations from safe operation limits and conditions;
name and basic data on damaged equipment, place, character and cause of the damage;
status of other units of the NPP at the time the report was written;
radiation consequences of the event (according to the standard monitoring devices).

(c) An additional Preliminary Report is prepared and delivered by the NPP in the same way as
"Preliminary Report" within 5 days after identification of a changed scale of the event, its
radiation consequences, or it required to clarify uncertainties in the "Preliminary Report".

(d) An Event Report compiled by the commission on investigation is delivered by the NPP by mail
and e-mail within 5 days after completion of the work (not more than IS days after the event) to
the following organizations:

Goskomatom;
- NRA;
- SSI;
- SSTC;
- all Ukrainian NPPs;

other organizations, enterprises by which, from the deficiencies in their activities, a failure or
a damage of NPP equipment had occurred;
other organizations, enterprises (according to the instruction of Goskomatom, NRA or by the
NPPs own initiative).

The "Operational Event Report" form and content are given in Attachment 10.

(e) An additional Event Report is prepared and delivered in the same way as "Event Report" in the
case of an additional investigation.

In addition to the above mentioned reports, NPPs should provide quarterly to Goskomatom, SSI
and SSTC information on the results of the implementation of corrective measures on NPP operational
events.

2.1.4. Investigation of events

Each event is investigated by special commission which is formed for specific events by:

Government of Ukraine - for category A01;

Goskomatom with participation of the Ministry of Environmental Protection and Nuclear Safety
and other organizations - for categories A02, A03, ACM, P01;

- NPP management with Goskomatom - for categories P02, P03, P04, P06;
- NPP management - for categories P05, P07, P08, P09, P10.

The commission members and its chairman are determined by the organization forming the
commission. As a rule, one or more representatives of the NPP staff will always be members of the
commission. Representatives of organizations and enterprises which participated in the NPP design,
manufacturing, installation, adjustment and maintenance associated with the failed or damaged
equipment should be included into the commission if it is necessary.

The NPP management must take measures for preserving the situation at the place of the event
in the state it was at the time of the event, where necessary terminate all operations at the facilities
and cease use of equipment where the event occurred if it is likely to present a hazard or cause further
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development of the event. In general, the NPP management should provide all conditions necessary
for the commission's investigations.

The results of the investigation are presented by the commission in form of an "Operational Event
Report" (see Attachment 10). The "Report" should be supplemented by all necessary documents
confirming the commission's conclusions on the event causes, deficiencies revealed during the
investigation, etc. (e.g. quotations from operating logs, computer printouts, diagrams, results of
investigation into equipment failure and damage, personnel explanatory notes).

The peer review team discussed with the Ukrainian counterparts the actual practice of application
of the existing "Code" for event reporting and investigation and concluded that this practice is, in
general, in compliance with the procedure. At the same time the procedure for accounting of "inside"
operational events is not universal for all NPPs and, as a result, the possibility of insufficient analysis
of the minor events exists.

2.2. STORAGE AND DOCUMENTATION

2.2.1. Storage and documentation system on NPP level, utility level and regulatory body level

Each NPP has a special division or group which is responsible for operational event data
collection, analysis, preparation of reports, storage and dissemination of information related to events
(these are Division of Inspection, Service of Senior Engineer Inspector on Operation, etc.). The
documentation includes all of the above mentioned types of reports (see section 2.1.3), quotations from
different logs, records of parameters, data from automatic recorders and devices, personnel explanatory
notes, results of investigation of equipment failure and damage, etc. According to the established
procedure the original reports, supplemented by subsequent documents are stored at NPPs and have
been since the start of operation.

In addition, on a utility level (Goskomatom) and regulatory body level (SSI, SSTC) appropriate
departments (divisions) responsible for NPP operational events analysis and assessment store hard
copies of the reports and related information received from NPPs since 1992-1993.

2.2.2. Search and retrieval capabilities

Up to now the computerization in the reviewed sphere of OSEF is restricted on NPPs level as well
as on the utility and the regulatory body levels. In particular, all participants of the national system
(NPPs, Goskomatom, NRA departments) have no central database on Ukrainian NPP operational
events. This fact can be explained by existence of a temporary problem with die establishment of a
technical support organization in the nuclear power industry.

On plant level, only Zaporozhe NPP has a database on NPP operational events. This database
contains the information on its own operational events for the period from 1992 to current time
(partially) and is maintained by the Russian Institute VNIIAES according to a special contract.
VNIIAES developed in 1991 the structure and software (using FoxPro 2.0 DBMS) for a database on
NPP operational events in accordance with the "Code" PNAE G-12-005-91 and disseminated this
program package to all NPPs of the former USSR.

On utility level, Goskomatom has developed the structure and software for a Ukrainian industry
database on NPP operational events and NPP performance data using Oracle 7.0 DBMS. The
Goskomatom experts demonstrated to the peer review team the database. This database has practically
the same structure as "Operational Event Reports" and contains partial information on operational
events since 1992 and on NPP performance data as well as on "Preliminary Event Reports" since 199S.
The development of software of the database is not completed for output data forms. This deficiency
in the software does not allow the prompt and effective use of information contained in the database,
despite the use of the existing code system for the information on events (namely to make queries and
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perform retrievals quickly and with high quality).

On regulatory body level, the SSTC has developed the software for a database on operational
events at Ukrainian NPPs using dBase DBMS. This database contains information on approximately
600 operational events since 1992. A complete database on operational events at all NPPs of the
former USSR, which has been operated by VNIIAES (Russia) since 1986, contains about 2800 reports.
About 1,200 of them are reports on events which occurred at Ukrainian NPPs. It means that this
database is about twice as big as the database available in SSTC.

Having revised the "Code" PNAE G-12-005-91 the SSTC developed in 1996 a new structure,
extended dictionary of codes for event information and new software for the industry database using
MS Access DBMS. This is a comprehensive system for storage of information related to NPP
operational events, for subsequent analysis and assessment of the information. The SSTC plans to
disseminate this new software package to the Ukrainian NPPs for operation of the database on plant
level. Thus, NPPs will have the possibility to insert information into the database, to archive single
event information in the DBF structure for transmission of the information to the appropriate
organization via e-mail for its prompt dearchiving and loading directly into the database. This will
greatly accelerate the information exchange in the nuclear power sector in Ukraine.

2.3. SCREENING PROCESS

Screening is undertaken to ensure that no safety related experience is overlooked and no applicable
lessons learned disregarded.

The main goal of the screening process is to identify those events that are to be selected for further
detailed investigation or analysis. As resources for analysis are scarce, it is very important that the
screening process discards from the beginning all irrelevant or non-applicable experiences.

The quality of screening depends on engineering judgement, therefore highly experienced and
knowledgeable engineers are devoted to this task.

The focus of screening is different at the plant/utility level and the regulatory body level.

2J.I. Utility and plant screening

Goskomatom, and hence all Ukrainian plants is a member of WANO and has its links with the
WANO Moscow Centre.

WANO's working language is English, however, the Moscow Centre performs an initial screening
of events received and those deemed applicable to the plants within its range are translated into
Russian.

Regarding events at Ukrainian plants, other than loading records of each event on a database and
carrying out some statistics, no screening process is performed by Goskomatom. As for non-Ukrainian
experiences, Goskomatom did not inform the mission of any screening carried out.

Representatives of the three plants (South Ukraine, Chernobyl and Zaporozhe) operating 9 reactors
in all, briefed the mission on their practices. Each plant has nominated a WANO coordinator, who
is responsible for co-operation with Moscow Centre. What all plants have in common is that each one
performs screening of WANO reports at a centralized level, either in the Reliability Laboratory or
Industrial Department, and those reports deemed applicable are distributed to the affected departments:
operations, maintenance, etc. Quarterly, each plant prepares a report to the WANO Moscow Centre
where the results of this process, relevant to the event analysis and actions taken, are spelled out.

Since 1986 the Information System on Quality of NPP Equipment (ISKO) has been operated by
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the organization Interatomenergo in Moscow. The system has been collecting quarterly information
about failures of selected equipment at the NPPs using special formulae. Quarterly and annually the
system distributes the collected information to all participants. About SO organizations have been
participating in the system including all NPPs operating WWER reactors, vendors and design
organizations (Hydropress) and research and development organizations. Several topic meetings
(reactor, steam generator, valves and electro equipment) are organized each year to exchange and
review the collected information.

The Information Bulletin is issued quarterly providing information about available services, good
practices, etc.

All Ukrainian plants are members of Interatomenergo (ISKO). ISKO is an organization located
in Moscow to which belongs the utilities of Russia, Ukraine and some other eastern countries, as well
as Design Bureau Hydropress (OKB Hydropress), manufacturers of equipment and providers of
engineering services. IAE collects information on malfunctions in design and equipment from their
associated plants and provides quarterly a database containing information of all experiences collected,
in addition IAE distributes an annual report with statistical analysis of equipment reliability.
Additionally, IAE organizes seminars and working groups on specific subjects, such as valves, reactor
vessels, electrical equipment, water chemistry, reliability and PSA issues, etc. The representative from
South Ukraine expressed her satisfaction about the flow of information received and the participation
on meetings organized within ISKO framework. The scope of ISKO is restricted to WWER reactors.

Unlike others, Zaporozhe NPP keeps a contract with the All-Russian Research Institute for Nuclear
Power Plant Operation (VNIIAES) that allows it to receive the operating event reports (OER) of all
similar Russian plants as well as IRS reports translated into Russian, topical studies, etc.

232. Regulatory body screening

The regulatory body performs a quality control of OER on line by means of the site inspectors
who check out whether die reports, both preliminary and full reports, fulfill the established content and
format and whether they present a clear, logic and complete analysis. The chief of on-site regulatory
body inspection group signs each preliminary OER together with the chief engineer of die plant.

At the SSTC, each OER is reviewed, codified and loaded in a database. There are 3 people that
share this task, they split the events among diem, die head of mis group of 3 persons may also review
die OER. In die event that anybody in this group finds something significant deserving further
attention, this OER may be subject of further investigation. The result of this database loading and
maintenance is mat SSTC performs statistical analysis of events by systems, root causes, etc., on
quarterly basis. The SSTC also receive an annual report from every unit, spelling out many
operational data, such as statistics on scrams and other safety relevant events, status of completion of
each corrective measure mentioned in OERs, etc.

In spite of die systematic review of each OER plus its statistical treatment, no actual screening
process performed systematically by a multi-disciplinary group (event assessment panel) of experts
seems to be in place. The regulatory body screening relies too heavily on site inspectors and lacks
a centrally unified systematic criteria for screening of events regarding tfieir safety significance and
generic impact.

With die aim to improve die screening process die regulatory body should set up event assessment
panel composed of experts in various technical branches including operations, human factors and
operational experience feedback. The panel should meet regularly and screen each OER for safety
significance and generic lessons. Members of die panel will only be involved in diis activity on a part
time basis in addition to their normal duties.

From 87 OERs reported to die regulatory body in 1995, 8 reports (about 10%) were selected for
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in-depth investigation by the SSTC. In-depth investigation is performed either upon request of NRA
or on the basis of the OER categorization according to the Code. As a rule events classified as P01 -
P04 categories or events connected with human factors problems or common cause failures are

selected by SSTC for in-depth investigation.

As for foreign operating experience, IRS was mentioned as the unique source of information.
Based on what was presented to the mission, all IRS reports are filed and IRS database updated, but
there is neither distribution nor extended availability for other than the IRS co-ordinator who
distributes some IRS reports to the SSTC. Neither Goskomatom nor the plants receive IRS reports.
The mission recommends that the operational experience feedback process should ensure that IRS
reports from other countries, mainly the reports on events which occurred at NPPs with WWER
reactors, are provided to the Goskomatom, NPPs and other users as required.

2.4. DETAILED ASSESSMENT OF SELECTED EVENTS

The detailed assessment of events at the NPP is carried out by the Event Commission (EC) which,
as a rule, headed by the chief engineer or one of his deputies. The EC is composed of representatives
of all the main departments (reactor, turbine, electrical, I&C, chemical, maintenance, etc.). In addition
to the permanent members of the EC are the representatives of the reliability unit, who are responsible
for operational feedback in the NPP and representatives of the internal plant inspection unit, which
assures internal surveillance of plant activities. In general however there is no permanent acting group
in the NPPs which is systematically involved in the investigation of selected events and which is
qualified in the implementation of various root cause analysis methodologies. For this reason, the peer
review mission proposed that a constantly acting group of 2-3 experts should be set up at each NPP,
whose responsibility should be the functioning of the operational experience feedback process,
especially the investigation of the events. This expert group should be qualified in the techniques and
methodologies for the root cause event investigation. A member of this group should also be the
member of each EC.

At present, ASSET is die investigation methodology being used at the NPPs in combination with
engineering judgement. According to the revised Code ND-306.205.96 the ASSET methodology is
the official methodology for event investigation in Ukraine.

This is supported by the fact that majority of Ukrainian NPPs were visited by ASSET missions
during the last few years and ASSET training seminars have been carried at each plant.

Similarly, the SSTC is using the ASSET methodology when analysing selected events. There is
an interest for broadening the existing investigation abilities at the NPPs and regulatory body.

In May 1996, the SSTC in co-operation with US organizations organized a 10-day training course
on MORT methodology. It is planned that in the near future the HPES methodology will be available
to Ukrainian organizations by means of WANO Moscow Centre.

SSTC carry out independent investigations at an average of 6-7 events per year. These normally
take place shortly after an event has occurred as SSTC do not receive a 24-hour OER on a routine
basis. After the investigation, the SSTC assessment reports are published with the conclusions and
recommendations for corrective measures and then these are sent to the NRA. However, the SSTC
receives no feedback from the NRA regarding whether these corrective measures are needed or not,
and therefore they do not know the outcome of their recommendations.

On the basis of information received the mission recommended that an agreed package of modern
international techniques and methodologies for event investigation and root cause analysis should be
developed and consistently implemented. This should be supported by periodic training on the
techniques and methodologies and also on writing of OER.
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2.5. CORRECTIVE ACTION AND DECISION MAKING PROCESS

The effectiveness of the experience feedback system depends on the quality of the analysis and
the way the corrective measures are implemented.

At Ukrainian plants, as explained before, events trigger an investigation team that performs the
analysis and comes up with the appropriate corrective measures. The event report is signed off by the
chief engineer, so that its conclusions, including corrective measures to be implemented are supported
at the top plant technical level.

Plant representatives informed mission that corrective measures have clearly established deadlines
for implementation, and the mission team could check out this affirmation in the reactor annul report
of Rovno Unit 3 corresponding to 1995, dated April 1996. They mentioned that some corrective
measures suffer delays in implementation due to a variety of reasons: need for licensing approval of
design changes required, financial constrains mainly when the measure involves equipment
replacement. One example of financial constrains preventing a corrective measure being implemented
was the control rod sticking problem of WWER-1000 unit. The analysis and solution of this generic
problem relies heavily on the Design Bureau Hydropress and was delayed due to its financial
constrains, impacting for instance on the operation of WWER-1000 units that are operating at 90%
power due to this problem.

At plant level, every licensee relies on systems for control and activation of corrective measures
implementation, e.g. in South Ukraine there is a person in charge of monitoring the status of each
corrective measure implementation. This information is submitted weekly to the plant's deputy director
on safety who has the authority to require every department to implement those actions not affected
by licensing permits or generic issues. A monthly report on the status of corrective action
implementation is written down and distributed within the plant.

Regulatory body (NRA) involvement in corrective measure assessment and approval is focussed
mainly on those impacting on safety. All these measures require to pass through a licensing process.
For the regulatory body, measures that affect safety are all changes on safety equipment, safety related
procedures, etc., regardless of the scope of the measure. No screening system is in place to decide
what "safety measure" warrants a licensing process. Therefore the department of the regulatory body
in charge for these matters, the SSTC, feels overloaded with this task.

The NRA use the permit for the continuation of unit operation after the annual outage as a
licensing hold-point to enforce timely and proper implementation of approved corrective measures.

Corrective measures not having a safety impact are implicitly approved by die regulatory body,
as they are described within the OER and all OER reviewed are by the regulatory body.

Within the regulatory body, the SSTC is informed on the status of implementation of corrective
measures through the annual report submitted by each unit. Where it notices any significant deviation,
it proposes to the nuclear installations licensing department of NRA to send a letter to the plant asking
for explanations or specific actions. The NSSI department is involved in checking out specific parts
of this process.

In general, in neither the NPP nor on the regulatory body is a process for the prioritization of
corrective measures based on cost-benefit analysis implemented. The mission proposes that a process
to prioritize and carry out a cost-benefit analysis of corrective actions is introduced. The importance
of this approach is stressed due to financial problems at Ukrainian NPPs.

2.6. DISSEMINATION AND EXCHANGE OF INFORMATION

The NPPs in Ukraine receive operational feedback information in the form of operational event
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reports (OERs) where an event has occurred at another Ukrainian NPP. Information is also received
from a number of sources providing details of events which have occurred at NPPs in other countries.

The exchange of information within the Ukraine is co-ordinated by the utility Goskomatom. OERs
are sent by the originating plant to Goskomatom who then send the reports on to the other Ukrainian
plants (and to other recipients depending on die INES rating of the event). The method of transferring
OERs is currently by sending hard copies of the OERs, although it is planned that future upgrading
of the operational feedback system will provide for an advanced common database at both the plants
and at Goskomatom. This, together with electronic communication links, should allow a more rapid
dissemination of event information between the plants and the utility.

Event information from other countries arises from a number of sources including WANO, IRS
and via direct links to Moscow. The abstract of each WANO report is in Russian (having been
translated by the WANO Moscow Centre) with the remainder of that full report being in English.

There also exist direct links between the Moscow WANO Centre from the NPPs. The plants are
supplied with translated reports by the WANO Moscow Centre.

IRS reports are available to the Expert Council made up of representatives from NRA, NSSI and
SSTC. This Expert Council meets twice a month and reviews IRS reports received. Reports can be
reviewed for applicability within the NRA, NSSI and SSTC. IRS reports however are not provided
to the NPP or utility. On the other hand it is recognized that many of the events at international NPPs
will already have been received by the NPP in the form of WANO report. However, to ensure all
relevant information is available to the plants the Expert Council should consider adopting a
mechanism which allows IRS reports to be sent to the utility and NPPs. At Zaporozhe NPP a direct
link exists with VNIIAES which deals with IRS reports. In 1995, approximately SO IRS reports,
already translated, for selected events were provided direct to the plant.

A valuable source of information for the Ukrainian NPP is from similarly designed plants in the
former USSR since lessons from an event may be readily transferable.

Information on events occurring at Ukrainian NPP which is sent out externally is transmitted via
two routes: WANO and IRS. Goskomatom, who receive all event reports from the Ukrainian NPPs,
sent these on to WANO depending on a set of criteria which includes the INES rating of the event
IRS reports are issued externally after being considered by the Expert Council who review the
adequacy of the report in consultation with the SSTC and the originating plant In 1995 one report
was sent to the IRS (in summary form 7 reports).

It should be noted that the ISKO system, on the equipment reliability database, is supported by
the Ukrainian NPPs and other former USSR plants. This is seen as a positive approach where sharing
of such information benefits all the plants involved.

Some preliminary discussions on membership in INPO by the utility Goskomatom have taken
place. This will provide a positive influence on the operational feedback process in Ukraine when full
membership is available.

2.7. MONITORING OF THE OSEF PROCESS

Monitoring of the operational feedback process should be carried out on a plant, utility and
regulatory body level.

The reason for monitoring of the operational feedback process is to ensure that it remains efficient
and effective. The reason for monitoring and this review is to provide feedback to all participants on
the OSEF process and recommend remedial measures to resolve weaknesses identified. •
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The plants produce annual reports for each unit which provide a detailed analysis of the
performance in terms of power output and scram rate together with many other operational indicators.

At a utility level Goskomatom produce monthly and annual reports giving details of the
performance of the Ukrainian NPPs and of the events which have occurred. Details are provided of
the more significant events which have occurred.

Regulatory body reports are produced quarterly and annually which examine the events which
have occurred. The annual regulatory report particularly monitors the adequacy of the operational
event reports produced by the NPPs. Previews of annual reports have indicated areas where
improvements in the information provided in the event report and the root cause analysis are required.
This does not however seem to be an effective process in place to correct these deficiencies. It should
be noted that operational event reports are reviewed by NSSI who in the year 1995 returned 3 out of
the 87 operational event reports to the NPP when they were deemed to be providing inadequate
information or did not effectively address the root causes.

It is recommended that criteria for operational event report adequacy are adopted by NSSI and that
these criteria are rigorously applied. This should lead to better event reports being produced by the
NPPs. It will also allow the annual regulatory report produced by the SSTC to effectively analyse the
generic issues from event reports rather than criticizing their adequacy.

Both plant and utility reports contain valuable operational and safety information. At present this
information is lacking of the existence of a systematic application of a safety indicator programme to
allow monitoring of trends and comparison among Ukrainian plant and with other plants abroad. The
regulatory body should set up such a safety indicator programme using available international practice.
As a result of the introduction of this programme, periodic annual reports should be issued by the
regulatory body containing all Ukrainian plant information on these indicators.

External evaluation of the operational feedback process has been carried out as a result of
numerous IAEA missions to Ukrainian NPPs (OSART, ASSET, etc.) and by WANO.

In general no auditing of the operational feedback process appears to be carried out by the utility
or regulatory body. However, this is compensated for by the enhanced level of external evaluation.
It is recommended that when future planned improvements to the operational feedback process have
been adopted, routine auditing of the process by the utility and regulatory body is carried out.
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3. PEER REVIEW OF SELECTED CASES

3.1. EVENT NO. 1 - COMMON CAUSE FAILURES AND ROLE OF HUMAN
PERFORMANCE IN THESE FAILURES (carried out by SSTC)

This report represents a generic study that takes two examples of events where common cause
failures and human performance issues were involved. This report is provided in Attachment 11.

The first example was a safety operational limit violation at Zaporozhe Unit 2 in 1994 consisting
of the pressurizer level decreasing under the safety limit by 280 mm and steam generator pressure also
1 kg/cm2 under safety limit.

Limits were violated during the transient process triggered by improper actions of I&C
maintenance technicians. They created inadvertently a false signal of high water level at a feedwater
heater that produced the trip of two turbine driven feedwater pumps, followed by one turbine generator
trip and opening of two steam dump valves (BRU-K). About 20 seconds later the control room
operator scrammed the reactor manually in accordance with the instructions of operation manual for
the scenario. No steam dump valve closed on low pressure as designed due to a failure of the control
algorithm. This failure made the transient more severe and produced the safety limits violation. Main
steam isolation valves closure on main steam low pressure signal prevented the transient from
worsening.

The second example was an inoperability of the high pressure boron injection systems, a safety
function, which took place at Khmelnitsky Unit 1 in 1991.

The plant was on a short shutdown for maintenance and control valves of all boron injection
system trans were electrically disconnected to prevent the system from operating. Before starting up,
surveillance tests of the system were carried out, however, personnel did not identify the closed valve
position indications. A further test discovered the problem when the systems had been inoperable for
16 days.

Both events were analysed by the SSTC with the use of ASSET methodology in a proper way
according to the mission opinion. The SSTC had retrieved 20 more events from its database involving
common cause failures and decided to select these two events to perform a detailed analysis.

The general conclusions of the analysis stressed the safety impact of common cause failure (CCF)
and human factor as a direct cause for these events.

Corrective measures proposed by the study are the following:

in-depth study of all events with CCF. The mission was informed that this study was started and
is presently ongoing;

establishment of a methodology for common cause failure analysis and corrective measures
development using national and foreign practices. The mission was informed that this activity has
not yet been tackled nor is scheduled to start on a specific date;

organization of seminars on common cause failures investigation. The SSTC has initiated some
activities on this measure, mainly to receive training from the U.S. Nuclear Regulatory
Commission. It is expected that following this, the SSTC will spread these skills to NRA and to
the plant operators.
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3.2. EVENT NO. 2 - REACTOR SHUTDOWN DUE TO INAPPROPRIATE PERSONNEL
ACTIONS

This event occurred at South Ukraine NPP at 10:14 on 1st September 1994, when reactor power
was at 500 MW(th). Power raising was in progress in accordance with the start-up programme.
MCP's 1-4 were in operation but due to rising lubricating oil temperatures after the MCP oil coolers,
it was decided to take the main oil coolers out of action and actuate the reserve oil coolers. An
operator switched out the main oil coolers for MCP's 2 and 4, however due to an incorrect valve line
up, the reserve oil coolers did not actuate and the protection system operated to shutdown MCP's 2
and 4, as a result of low lubricating oil pressure. The operator then carried out similar inappropriate
actions on MCP's 1 and 3. With all four MCPs shutdown, the protection system operated to give a
reactor trip (by AZ-1 action).

An analysis of the event was carried out by the SSTC. The analysis report contained the
following information: initial conditions, brief description of the event, safety consequences of the
event, chronological sequence of the event, an event tree, identification of direct and root causes, and
corrective actions for the direct and root causes.

Direct causes of the event were determined to be: communication failure, lack of clearly marked
equipment and operator error. Root causes were determined to be control of communications,
equipment labelling and lack of adequate command control during programme implementation. The
corrective actions included: the provision of a reliable communication system, improvements to the
equipment labelling and the development of a regulated command format for use during plant
operations.

It was considered that the direct and root causes of the event had been correctly identified in
analysis report and appropriate corrective measures had been proposed. If effectively implemented
by the NPP, the corrective actions proposed should reduce the possibility of future recurrences of this
type of event.

3.3. EVENT NO. 3 - FAILURE TO CLOSE THE PRESSURIZER'S MAIN SAFETY VALVE
YP23S01 WHILE TESTING BY INCREASING THE PRESSURE IN THE PRIMARY
CIRCUIT AT ZAPOROZHE 1 NPP ON 20 APRIL 1995 (Event Analysis Report performed
by SSTC - in Russian)

On 19 April 199S the reactor facility was moved into the "hot shutdown" mode before scheduled
preventive maintenance. Planned tests of the pressurizer's impulse safety valves according to the
programme were in progress. While testing, the pressurizer's main safety valve YP23S01 opened at
a pressure of 185.9 kgf/cm2 and then did not close at a pressure of 175 kgf/cm2. As a result of coolant
ingression into the bubble condenser via the open valve YP23S01 the protective diaphragm was
ruptured followed by steam ingression into containment. Safety systems operated according to design
and personnel actions were according to the procedure. At 4 kgf/cm2 pressure the valve YP23S01 was
closed. Personnel then began appropriate actions to move the reactor facility into the "cold shutdown"
mode.

According to the "Code" PNAE G-12-005-91 an investigation commission was established for the
identification of direct and root causes of the event and the development of corrective measures. As
a result of the commission's work Event Report No. 1ZAP-P10—21-04-95 was issued and disseminated
to the appropriate organizations in the industry.

Having received the original Event Report from the NPP, the Nuclear Safety State Inspectorate
(NSSI) charged to the SSTC to perform an in-depth analysis of the event and to provide an appropriate
report with results and recommendations to the NSSI. The SSTC has performed such an analysis
using ASSET methodology on the basis of the original Event Report and provided an Event Analysis
Report to the NSSI in July 1996.
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The team considered and briefly discussed the Event Analysis Report with the counterparts and
found this work to be a good example of an in-depth analysis of a safety significant event. Analysts
using a logic tree approach identified all occurrences during the event, performed analysis of direct
and root causes for each occurrence and proposed corrective measures taking into account the measures
developed by the investigation commission. In addition, the SSTC provided a number of specific
comments and questions on the original Event Report (nine points). These comments relate to concern
deficiencies in the identification of occurrences, causes and corrective measures for some occurrences
and deficiency in the report writing (omission of some important details in the description, some
violation of the chronological sequence, etc.). In addition to the corrective measures identified in the
Event Report, the SSTC recommended a number of specific measures to prevent a similar occurrence.
In general, the SSTC performed commendable work. However, from the team's point of view, this
work was not completed in proper way. The SSTC sent the Event Analysis Report to the NSSI and
two NRA departments only. This report should be sent officially to Zaporozhe NPP, as a minimum,
for consideration. The reaction of the NSSI and NRA on this report was unknown at the time of the
peer review mission. But taking into account the SSTC's comments the original Event Report should
be reissued to provide more comprehensive information on the event for the recipients of initial
information (to avoid storage of inappropriate information in the industry database), and to review all

- corrective measures on prevention of similar events in future at NPPs.

3.4. EVENT NO. 4 - INOPERABILITY OF SECOND SPRAY COOLING SUBSYSTEM DUE
TO DAMAGE OF 3NSOS-2 SPRAY PUMPS OUTLET PIPELINE AT CHERNOBYL-3
NPP ON 4 OCTOBER 1996 (original Event Report No. 3ChER-Pl 0-08-10-96 - in Russian)

The event occurred when the unit was in load raising mode after scheduled preventive
maintenance. All appropriate systems, components and protection were in operation according to the
Technical Specifications. In particular, two of the three spray pumps (3NSOS-1 and 3NSOS-2) of
Spray Cooling System were in operation.

On 4 October 1996 at 10:20 personnel performed the changeover from 3NSOS-2 pump to 3NSOS-
3 pump due to low pressure in the outlet of 3NSOS-2 pump (2.0 kgf/cm2 instead of 7.0 kgf/cm2 as
a nominal value) and load decreasing at the pump motor. At 22:00 this pump was taken out of service
for identification of the cause of the outlet pressure decrease. The inspection showed that die pump
3NSOS-2 was inoperable and the subsystem inoperability was caused by a defect in the outlet pipeline
of the 3NSOS-2 pump. According to the Technical Specifications requirement (one of the three trains
of Spray Cooling System out of service) the reactor was brought to 50% power level awaiting
permission of the grid dispatcher on the unit shutdown for repair. The reactor was shutdown on 20
October at 10:53. The repair was completed by 23 October and after tests the Spray Cooling System
was returned to service.

According to the procedure the investigation commission headed by NPP chief engineer was
established after the event identification and the event report was issued on 29 October and
disseminated to the utility, regulatory body, Rosenergoatom Concern, VNIIAES, WANO Moscow
Centre, all RBMK NPPs of the former USSR, etc.

The investigation commission identified the following causes of the event:

direct cause - damage of the outlet pipeline due to corrosion-erosion processes that
led to degradation of the weld joint;

root cause - procedure deficiency, i.e. lack of requirements for metal inspection of
the Spray Cooling System's pipelines.

In addition, some other deficiencies were revealed, for example, operating personnel did not record
in the logs for the period 20 September - 4 October the fact that a pressure decrease before sprinklers
had occurred; there is a difference in the Spray Cooling System parameters given in the operating
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procedure and actual parameters.

A number of corrective measures were developed by the investigation commission that related to
equipment repair, correction of the operating procedure, additional training of the personnel on the
procedure of parameter recording, additional metal inspection of affected components, review of metal
inspection programme and the development of the design measures for the pipeline's throttle device
layout to avoid the possibility of similar damage.

The team concluded the following. The event investigation had been performed, in general, in
accordance with the "Code" PNAE G-12-005-91. However, the description of the event could not be
recognized as comprehensive for further analysis: there were no details about the circumstances of
initial identification of the outlet pressure decrease (when, who, how, etc.). Description of the initial
status of the unit did not include information about the condition of the Spray Cooling System's third
train. The direct cause had been identified and appropriate corrective measures implemented. As to
the root causes, deficiency of the procedure for metal inspection is only one of the problems that was
noted in the Event Report. Another problem is the design deficiency of the pipeline's throttle device
layout, especially as the commission recommended the development of this design change. A
contributing factor to the root causes was insufficient learning of lessons from their own experience.
The commission noted in section 1.4 of the Event Report that similar damage took place in 1990. But
there is no any information about circumstances of this event (causes, corrective measures, etc.).
Hence insufficient consideration has been given to the implications of previous similar events.
Although the Event Report includes section 4 entitled as "Assessment of safety significance", this
section only gives actual (rather than the potential) consequences. There is only the record that the
event did not impact on safe operation of the Unit; the reactor power had been reduced by 50% power
level due to unavailability of one out of three trains of Spray Cooling System and the same action
would have been performed if the reactor was at nominal power level before the event. In addition
to that mentioned above, the Event Report disseminated by the NPP does not include enough
attachments, as is recommended by the "Code" PNAE G-12-005-91 (e.g. written personnel
explanations, records from operating logs, etc.) that would be useful for better understanding of the
circumstances and further analysis of the event by recipients of the Event Report.

23



4. CONCLUSIONS AND RECOMMENDATIONS

4.1. GENERAL

The mission concluded that the principal arrangements of the operational feedback process in the
Ukraine are, at present, in force and brought positive results since their introduction. The mission also
noted several good practices in these activities.

4.2. GOOD PRACTICES IN THE OSEF PROCESS

The mission noted the following instances of good practices:

The training and exchange of information between plants of a similar design in the Ukraine and
with foreign NPPs is seen as a good practice e.g. Zaporozhe with Balakovo, Chernobyl with
Ignalina, Leningrad, Smolensk and Kursk).

Ukrainian plants support the ISKO system to share reliability information on selected NPP
equipment.

All Ukrainian plants, the utility and the regulatory body have open channels for co-operation with
international organizations (IAEA, WANO, Interatomenergo, etc.).

Preparation of a new Code for event investigation and reporting which includes, inter alia,
clarification of reporting criteria, dictionary of codes, structure and scope of report, etc.

4.3. RECOMMENDATIONS FOR FURTHER IMPROVEMENT OF THE OSEF PROCESS

From the view of the current status of the operating safety experience feedback process in the
Ukraine the mission offer the regulatory body of Ukraine the following recommendations for
consideration with the aim to further improve the whole process:

(1) The utility, Goskomatom, should arrange for, with the participation of all the NPPs, the
development and implementation of a standard procedure for the reporting and investigation
of those events which do not require reporting outside the NPP.

(2) A comprehensive and common operational event database should be developed and
implemented by the utility and the regulatory body, with the participation of all the NPPs.
The aim of the database development should be to improve the overall operational experience
feedback process for all the participants.

(3) An agreed package of modern international techniques and methodologies for event
investigation and root cause analysis in the form of written guidelines should be developed
and consistently implemented. This should be supported by periodic training on the
techniques and methodologies and on operational event report writing.

(4) The utility should set up an expert group to review operational event reports and
investigations. The group should ensure that reports are to the required standard.

(5) Operational event investigations should review and report on the safety significance of an
event not only in terms of its actual consequences, but also in terms of the potential
consequences.

(6) A detailed document describing the overall operational experience feedback process should
be developed and implemented by the regulatory body. The document should describe the
process for dealing with all domestic and international information including NPP events,
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WANO, IRS and manufacturers information. The document should precisely define the
channels of communication, type of information, responsibilities of the groups and
organizations involved, and the purpose of documentation produced.

(7) A constantly acting group of two or three experts should be set up at each NPP whose
responsibility should be the functioning of the operational experience feedback process. This
expert group should be qualified in the techniques and methodologies used and should be a
member of each event investigation commission.

(8) The operational experience feedback process should ensure that IRS reports from other
countries are provided to the utility, NPPs and other users as required.

(9) Routine auditing of the operational experience feedback process by the utility and regulatory
body should be carried out.

(10) A process to prioritize and carry out a cost-benefit analysis of corrective actions should be
implemented at the NPPs.

(11) An event assessment panel should be set up at the regulatory body composed by experts on
engineering, operations, human factors and operational experience feedback. The panel
should meet at regular intervals, e.g. monthly or weekly, and screen each operational event
report for safety significance and generic impact in order to ensure that events have been
investigated in sufficient depth, necessary actions are in place, and generic issues are
addressed.

(12) SSTC event analysis reports should be reviewed by the NRA, so that it becomes clear which
recommendations have been approved and which have not

(13) The regulatory body should set up a safety indicators programme to monitor trends, make
comparisons amongst Ukrainian plants and with other plants abroad. A periodic report, e.g.
annually, should be issued containing all the Ukrainian plants' information on those indicators.

(14) Goskomatom should convene a meeting of the operational experience feedback engineers of
each plant at regular intervals, e.g. semi-annually, to let them share lessons learnt from events,
achievements and failures, with root cause analysis, etc.
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ANNEX 1
COMPOSITION OF THE PEER REVIEW TEAM

Name/Position Organization Address/Telephone/Fax

Z. KRIZ
(Team leader)

IAEA Wagramerstrasse 5
P.O. Box 100
A-1400 Vienna
Tel: +43 1 2060 26068
Fax: +43 1 20607

Y. ZHUK All-Russian Research
Institute for NPP
Operation (VNIIAES)

Ferganskaya St. 25
Moscow 109507
Russia
Tel: (095) 376 12 37
Fax: (095)274 00 71

J. ZARZUELA Consejo de Seguridad
Nuclear

Justo Dorado 11
28040 Madrid
Spain
Tel: +34 1 3460 102
Fax: +34 1 3460 588

M. KEARNEY Nuclear Electrical Ltd. (NEL) Barnett Way, Bamwood
Gloucester GL4 3RS
United Kingdom
Tel: +44 1452 654 104
Fax: +44 1452 654 914

ukrrep.wpw
1997-02-03
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ANNEX 2
WORKING SCHEDULE OF THE PEER REVIEW MISSION

Sunday, 10 November 1996

Transport of the peer review team to Kiev airport

Briefing of the peer review team by the team leader

Monday. 11 November 1996

9:30 Opening of the mission

10:00 General presentation of the OSEF process
in Ukraine including supporting materials

11:30 Presentation of Goskomatom activities
in OSEF including supporting materials

12:30 Lunch

14:30 Presentation on operational feedback
rules and practices in NPPs

16:00 -
17:00 Discussion

Mr. Rodionov (SSTC)
Mr. Kriz (IAEA)

Mr. Rodionov

Mr. Khokhlov (Goskomatom)

Mr. Baranovskiy (ZNPP)
Ms. Melnikova (ZNPP)
Ms. Kravchenko (SUNPP)
Mr. Dubolanov (ChNPP)
Mr. Buyanov (ChNPP)

Tuesday. 12 November 1996

9:30 Detailed discussion of OSEF process
(Steps 2.1-2.4)

12:30 Lunch

14:30 Continuation of discussion of OSEF
process (Steps 2.5-2.7)

Peer review team/
Counterparts

Peer review team/
Counterparts
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Wednesday. 13 November 1996

9:30 Preparation of the first draft of the
mission report (Chapters 1 and 2)

13:00 Lunch

15:00 Visit to Goskomatom and presentation
of Goskomatom database

19:00 Visit to the opera performance

Peer review team

Mr. Khokhlov
Mr. Rodionov
Peer review team

Thursday. 14 November 1996

9:30 Presentation and discussion of
selected events

12:30 Lunch

14:00 Preparation of the first draft of
chapter 4 - Recommendations

16:00 Discussion of the recommendations
with the counterparts

Peer review team
Counterparts

Peer review team

Peer review team
Counterparts

Friday. 15 November 1996

9:00 Preparation of chapter 3 and finalization
of chapter 4 of the report

10:30 Final discussion of the recommendations
with the counterparts

12:30 Closure of the mission

Peer review team

Peer review team
Counterparts
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ANNEX 3
LIST OF COUNTERPARTS

State Scientific and Technical Centre on Nuclear and Radiation Safety (SSTO

A. Rodionov, Head, Department of Operational Reliability Analysis

V. Koltakov, Head, Department of Operational Events Analysis

I. Privalko, Interpreter

Goskomatom

V. Khokhlov, Department of Production and Dispatcher Services

Zaoorozhe NPP

P. Baranovskiy, Reliability Group

V. Melnikova, Internal inspection

South Ukraine NPP

E. Kravchenko, Reliability Group

Chernobyl NPP

V. Dubolanov, Head, Operation and Technological Department

V. Buyanov, Operation and Technological Department
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ATTACHMENT 1: ORGANIZATIONAL CHART OF NUCLEAR REGULATION OF UKRAINE

Ministry on Environmental Protection and Nuclear Safety
Nuclear Regulatory Administration (NRA)
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ATTACHMENT 2: MAIN RESPONSIBILITIES OF NRA AND NSSI

Main tasks of Nuclear Regulatory Administration (NRA1

Stipulation of regulatory criteria and requirements for safe utilization of nuclear facilities and
radiation sources.

Issuance of licences (decisions) for activities connected with utilization of nuclear facilities and
radiation sources.

Operative co-operation with regulatory bodies on nuclear and radiation safety during licensing
process and inspection activities in facilities which are under competence of NRA.

Organization and implementation of activities aimed to enhance safety of nuclear facilities and
radiation sources, solution of physical and technical problems of radiation protection of the public
and environment.

National system for accountancy and control of nuclear materials, their storage and utilization.

Analysis of introduction of progressive international experience and practices in safe
implementation of nuclear power.

Preparation of information materials for the parliament, president and government of Ukraine and
the public on safety of nuclear facilities.

Main tasks of Nuclear Safety State Inspection (NSSD

Regulatory surveillance of compliance with requirements and rules on nuclear and radiation safety
during operation of nuclear facilities, utilization of radiation sources and transport of radioactive
materials.

Regulatory surveillance of compliance with licensing conditions imposed to licensed organizations
and persons for activities in nuclear facilities.

Control and consulting assistance to operating organizations in elaboration of quality assurance
programmes for operation of nuclear facilities.

Broadening of the scope of inspection activities to organizations using radiation sources and
technologies in their activities and transfer to practical licensing of these activities.

Analysis of reports of operating organizations on safety of nuclear facilities, investigation of
incidents in nuclear facilities and adjustment of inspection procedures according to the results of
analysis.
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ATTACHMENT 3: ORGANIZATIONAL CHART OF THE STATE SCIENTIFIC AND TECHNICAL CENTRE ON NUCLEAR AND RADIATION
SAFETY

Ministry of Environmental Protection ad Nuclear Safety of Ukraine
State Scientific and Technical Centre on Nuclear and Radiatfon Safety

as of September 25, 1996

Deputy Director
Selenttflc Affairs

Director

Deputy Director
Safety Assessment

STC n Boards of Expert!

Legal Advisor

Deputy Director
Finance* Economy

C a t Estimate 4
Production Dep-t

Account!

Personnel Dep-t

Deputy Director
| Commercial Affairs

.
Commercial
Department

Economy A Transport
Department

7

M

Deputy Director
Technical Attain

SUvutych
Subsidiary 27

DIVISION OF NUCLEAR
FACILITIES

SAFETY ASSESSMENT
No 100

Head of Division

Department of
Thermogydraulics/PSA

No 110
Department of Neutron

127

1

24

Physics Processes ; a
No 120

Department or Structural
Integrity A Strength

No 130
Department of Structural

Materials
No 140

Department of APCS
Reliability Analysts

No 150

Dep-t of Heat Engineering
Equipment Complex Analysis

No 160
Department of System

Analysis of Safety Problem!
No 170

Department of Control &
Diagnostics Systems

No ISO

Department of Power Supply
Reliability

No 190

21

13

14

17

. 5

10

ft

DIVISION ' ~
OF RADIATION SAFETY

No 200

Head of Division

Department of Radiation
Protection

No 210

Department of Safe
RW Handling

No 220

Department of NFC
Safety & Assurance

No 230

Decommissioning
Department

No 240

56

1

19

13

IS

5

DIVISION OF
OPERATIONAL

EXPERIENCE ANALYSIS
No 300

Head of Division

Department of Operational
Events Analysis

No 310

Department of Operational
Reliability Analysis

No 320

Department of Modeling
NPP Operation Modes

No 330

44

1

17

13

13

DIVISION OK
INFORMATION &

TECHNICAL SUPPORT
No 400

Head of Division

Department of
Information/Analytical

Systems

No 410

Software Department

No 420

Hardware Department

No 430

Department of Code
Certification

No 440

45

I

14

11

10

9

DIVISION OF
CO-ORDINATION AND

PERSPECTIVE PLANNING
No 500

Head of Division

Department of
Research / Operations

Co-ordination
No 510

Department of Complex
Expert Assessment

No 920

Department of International
Projects Co-ordination

No 530

Standards/Regulations
Department

No 540

48

1

10

15

10

12



ATTACHMENT 4: NUCLEAR ENERGY COMPLEX OF UKRAINE

(Status by 01.07.1995)
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ATTACHMENT 5: ORGANIZATIONAL CHART OF GOSKOMATOM
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ATTACHMENT 6: ELECTRICITY PRODUCTION IN UKRAINE, 1980-1995
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ATTACHMENT 7: STRUCTURE OF INFORMATION SYSTEM ON UKRAINIAN NPP OPERATIONAL EVENTS
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ATTACHMENT 8: OUTSIDE REPORTING CRITERIA

2. Categories of outside reportable events

2.1. Outside reportable events are events at the NPP that had resulted to deficiencies from the
limits and/or conditions of a safety operation or to the deficiencies from a normal NPP
operation characterized by the consequences enumerated in Table 1. Depending on the
severity of those consequences, events are subdivided into accidents (categories A01-A04) and
incidents (categories P01-P10).

TABLE 1. CATEGORIES OF EVENTS

1
m

I.

I . I .

1.2.

Categories
of violation

A01

A02

Consequences, circumstances and
indicators of violations

Accidents

A radioactive release into the environment that
is equivalent to 105 - 106 Ci of I131 may cause
an acute radiation syndrome of the population,
an influence to the population health and
contamination of large territories by
radionuclides. A transboundary drifting of
radioactivity and a long term impact to the
environment is possible.

Remarks:
(1) Measures on protection of personnel and

population are provided in accordance
with me action plan of measures on
protection of personnel and population
during radiation accidents at the NPP.

(2) The scope and character of protection
measures for the population are
determined in accordance with die
"Criteria for decision on protection
measures for a population during an
accident in the nuclear reactor" (Ministry
of Health, 1990).

A radioactive release into the environment that
is equivalent to 104 -10s Ci of I"1 will achieve
the upper limit of dose criteria for decision on
protection measures for die population (for
children and pregnant women - SO mSv (5
rem) of an external exposure of the whole
body or 500 mSv (SO rem) when radioactive
iodine is inhaled. The action plan of measures
on protection of the population foresee an
evacuation of population or its separate groups
in settlements. (See remarks 1 and 2 in i. 1.1.

Levels of events
bylNES

4, 5, 6, 7

7

6
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TABLE 1. CATEGORIES OF EVENTS (cont.)

1
w

1.

1.3.

1.4.

Categories
of violation

A03

A04

Consequences, circumstances and
indicators of violations

Accidents

A radioactive release into the environment that
is equivalent to 102 -104 Ci of I131 by which
the low dose limit at the border of an
exclusive area of the NPP is exceeded but the
upper limit of dose criteria for decision on
protection of the population is not achieved.
The action plan of measures on protection of
NPP personnel and population will include
some of the measures, except evacuation, such
as: timely sheltering of the population, iodine
prophylaxis and so on.

According to PBYa RU AS-89 a considerable
extent of the core damage caused by
mechanical forces or melting resulted in
exceeding the maximum design limit of the
fuel rods damage. (See remarks 1 and 2 in
1.1.1.

A single radioactive release into the
environment of such an amount of
radioactivity that the annual limit values of
permitted releases and/or permitted
radiological liquid discharges are exceeded but
radiation limit at the border of the controlled
area of the NPP does not require special
measures for population protection. The
monitoring of radiation situation is conducted
in accordance with the regulations. It is
possible that the exposure of individuals from
the population exceeds a dose adopted for the
NPP of 0,2 mSv (20 mrem) due to aerosol gas
releases or 0,05 mSv (5 mrem) due to
radiological discharges but not exceeding 1
msV (100 mrem).

According to PBYa RU AS-89, the limit of a
safety operation of damaged fuel rods is
violated but the maximum design limit is not
exceeded.

Exposure of personnel by doses (of an order
of 1 Sv) may cause an acute radiation
syndrome. (See remarks 1 and 2 in i.1.1.)

Levels of events
bylNES

4, 5, 6, 7

5

4
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T A B L E I. C A T E G O R I E S O F E V E N T S (cont . )

1
TA

2.

2 . 1 .

2 . 1 .

2.2.

2.3

2.4.

Categories
of violation

P01/1

P01/2

P02

P03

P04

Consequences, circumstances and
indicators of violations

Incidents

A single radioactive release into the
environment not exceeding the values of the
annual permissible release limit and the
permissible radiological effluents. A possible
dose exposure of persons of the population not
exceeding the summary dose for personnel of
the NPP, 0.25 mSv (25 mrem). Contamination
of the NPP's site and the controlled area of the
NPP that increases the dose rate of the gamma
radiation higher than 240 (iR/h. Exposure of
personnel of the NPP by the doses mat exceed
the permissible level for personnel which was
caused by equipment failure, shortfalls of
procedures and/or operational personnel
malfunctions.

A single radioactive release into the
environment which exceeds five times the
value of the twenty-four hours release limit.

An increase of volume activity of
radionuclides in the air of serviced
compartments of a strong regime zone of an
NPP over the limited concentrations for
personnel. There is no radiation influence
outside the NPP.

The violation limits and/or conditions of the
NPP's safe operation in any regime of the unit
operation which was not transformed into an
accident with the exception of events in
categories P03 and P04.

The safety systems or the channels of safety
systems in the range exhausting their
redundancy in any regime of the unit
operation.

Inoperability of separate channels of safety
systems keeping their reserve in any operation
regime of the unit or inoperability of non-
redundant elements of a safety system
exceeding the permitted time limits and
conditions.

Levels of events
bylNES

0, 1, 2, 3

3

3

1,2,3

1,2,3

0, 1, 2, 3
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TABLE 1. CATEGORIES OF EVENTS (cont.)

1
W

2.

2.5.

2.6.

2.7.

2.8.

2.9.

2.10

Categories
of violation

P05

P06

P07

P08

P09

P10

Consequences, circumstances and
indicators of violations

Incidents

A reactor shutdown or disconnection of the
unit from a grid in any regime of the unit
operation, as a result of equipment failure
and/or personnel wrong actions or an external
impact of an artificial or natural origin.

Dropping and/or damage of fuel assemblies,
rods and absorber rods during the fuel
handling operations with fresh fuel, caused by
equipment failure and/or personnel wrong
actions and not followed by accidents or
incidents of categories P01-P02.

Failures of safety important equipment and
pipelines, relating to A and B groups in
accordance with PN AEG-7-008-89, equipment
of the first and second safety classes in
accordance with OPB-88, control rods driving
mechanisms revealed or detected in any
regime of the unit operation and did not result
in accidents and incidents of categories A01-
P06, P08-P10.

A decrease in unit output by 25% or more, as
a result of equipment failure and/or personnel
wrong actions or an external impact of an
artificial or natural origin (excluding the cases
mentioned in item 22 of the
"Regulations ")

An actuation of a safety system or a safety
system channel in the regime not connected
with the operation of a safety system

Inoperability of a channel(s) of a safety system
in any operational regime not exceeding the
permissible time limits and conditions
(excluding the disconnection of a separate
channel of a safety system for conducting the
regulatory tests or the planned technical
maintenance).

Levels of events
bylNES

0, 1, 2, 3

0, 1,2

1,2,3

0,1

0

0, 1, 2, 3

0,1

2.2. The following events are not considered as violations in the NPP operation:

- a decrease of the NPP power with the aim to fulfill the planned works on a technical
maintenance, foreseen by the operational regulations and specifications on systems and
equipment of the NPP;

- a power decrease and unit shutdown caused by putting out from an operation the
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equipment of the unit for a repair and an elimination of defects in the NPP's equipment
for a period of maintenance and an after-maintenance testing on operative demand;

a unit power decrease on a project algorithm according to a centralized schedule control
load.

2.3. Events at the NPP's unit which are not followed by consequences enumerated in Table 1, item
2.1 of the "Regulations ...", are investigated at the NPP, accounted as "workshop violations",
and are not reported to Goskomatom and to the regulatory bodies in the scope provided by
the present "Regulations ...". The information on the registered "workshop violations" are
submitted by the NPP on the request of Goskomatom, NRA, NSSI (SAI) and Scientific and
Technical Centre on Nuclear and Radiation Safety of the Ministry of Environmental Protection
and Nuclear Safety of Ukraine (further in the text - SSTC MEPNSU).

2.4. The category of an event is established by the commission on investigation. The decision on
changing the category of an event and the specification of causes of an event and corrective
measures, settled accounts with the peculiar opinion of the members of the investigating
commission so as with other circumstances, is taken by the agency, the enterprise that
organized the investigating commission, the State Atomic Inspection (NRA) of MEPNSU.

2.5. An investigation and recording of events is conducted for the following categories:

P06
- since the day of nuclear fuel delivery at the NPP and the ionizing radiation sources;
P03, P04, P07, P10

since the day of adopting the act on equipment commissioning by the working
- commission;

A01, A02, A03, A04, P01, P02
since the beginning of nuclear fuel loading in the reactor;

P05, P08, P09
since the time of the approval of the act on the unit's commissioning by the State
Commission on Commissioning.

2.6. The events that are followed by fire, falling down or damage of buildings or constructions of
the NPP are investigated and accounted by the use of:

the "Instruction on investigation and accounting of fires which occurred at the NPP" (I AEP
USSR, 1990 a.);
the "Regulations on the order of investigation the causes of building's accidents,
constructions, their parts and constructive elements", adopted by the statement of the
Gosstroya USSR '76 of 05.06.86.

2.7. Events followed by accidents are investigated in accordance with the "Regulations on
investigation and accounting of accidents in the industry" putting into action the statement of
the Ukrainian Cabinet of Ministry '623 of 10.08.93.

2.8. All events accounted on item 2.1 of the "Regulations ...", are included in the NPP report on
operational events in accordance with item 3 of the "Regulations ...".

For the newly commissioning NPPs' units, the act of commissioning, investigation and
accounting of violences in the NPP operation accompanied by a remark on "special
accounting" should be fulfilled in accordance with item 2.5 of the "Regulations ..." before the
commissioning committee signs. The reports on these violations are sent on the requests of
Goskomatom , SAI, STC MEPNSU.
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2.9. Events in the operation of several units of the NPP that were caused by internal or external
impacts are registered and drawn up in a separate document for each unit.
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ATTACHMENT 9: NUMBER OF OUTSIDE REPORTED EVENTS IN UKRAINE, 1992-1996

Zaporozhe
3A3C

South Ukraine Rovno
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Khmelnltsky
XA3C

B1992 B1993 1994 1995 D8 MCC.1996

SUMMARY
Bcero
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ATTACHMENT 10: FORMAT AND CONTENT OF OPERATIONAL EVENT REPORT

1. THE DESCRIPTION OF THE VIOLATION

1.1. The state of the (NPP) Unit before a violation.
1.2. The description of a sequence of events in the course of the violation

2. CONSEQUENCES OF THE VIOLATION

2.1. A violation of limits, conditions of a safety operation.
2.2. An emergency of radioactive materials from without of stated boundaries.
2.3. An exposure of a personnel, population.
2.4. The radioactive contamination of the equipment, compartments and the NPP's site, territories

outside of the NPP site.
2.5. The duration of the Unit shutting down.
2.6. An electrical and thermal power loosing.

3. CAUSE ANALYSES OF THE VIOLATION

3.1. A logical sequence of events ("a tree of the events").
3.2. A list of anomaly events in the course of the violation.
3.3. Actions taken to clarify causes of the violation.
3.4. The previous analogous violations.
3.5. The types of defects (types of personnel errors), measures on their elimination. Concomitant

factors.
3.6. Causes of anomaly events and measures on their elimination.

4. AN ESTIMATION FROM THE SAFETY POINT OF VIEW

4.1. An importance for the safety of the events during the course of the violation.
4.2. The substantiation of the violation estimation by INES.

5. ADDITIONAL DEFICIENCIES DISCOVERED DURING THE INVESTIGATION AND
MEASURES ON THEIR ELIMINATION

6. A LIST OF SUPPLEMENTS

7. MEMBERS OF THE COMMISSION ON INVESTIGATION

- Chairman of the Commission: (position, name of the organization, signature)
- Members of the Commission: (positions, names of the organizations, signatures)
- Other participants of investigation: (positions, names of the organizations, signatures)
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ATTACHMENT 11: SSTC REPORT ON EVENTS WITH COMMON CAUSE FAILURES AND
HUMAN PERFORMANCE ISSUES
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i . Introduction

The present report gives an in-depth analysis of some safety significant common cause failures
and role of human performance in these failures, using two examples of operational events occurred
at Ukrainian NPPs. The analysis is being performed according to the methodic developed in
UkrSCNRS Scientific and Technical Centre , following to IAEA Guide (TECDOC - 632,
ASSET).

Some definitions and concepts related to generic approaches to common cause failures analysis
are given below:

Common cause failures - these are failures of some elements in one or several systems appear as
a result of internal or external effect, component failures or human errors during system design,
manufacturing, installation and/or operation. Common cause failures arc classified according to
failure main source:

- failures caused by internal or external effects;

- structural- functional failures;

- common mode failures: common design or operational conditions;

- failures caused by human errors.

In their turn, common cause failures happened because of human errors could be explained by
a likeness of adjustment, calibration, maintenance, testing or operation procedures. It also could
be an error in installation, procedure or organization drawbacks, incorrect actions or missing of
the action in the process of work performance etc.

In general, common cause failures analysis is aimed on identification and registration of these
failures for safety cnsurance and development of preventive measures.

In the database, which is processed in UkrSCNRS Scientific and Technical Centre (hero are
registrated some events, qualified as common cause failures:



J POOR QUALITY I
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Despite comparatively small statistic flow, this type of failures seems to IK- extremely important

(o safety and worth special attention , what will be illustrated in the examples given below

2.Example of analysis of operational event at Zaporozhye NPP.

Event title; Zaporozhje KPP unii 2 sale ojxrration limits violation due to ;. sii-ain ii.ai-.agi: i:
the secondary circuit in the isolated part because of bypass valves (BRU-K) failure to rlose dm
to common cause.
Event date: 3.01. 1994
Level according to INES : 1

2.1. Brief description and assessment regarding to safety

2.1.1 Unit prjpwry status

January 3,1994 unit 2 was operated with power level Ne-=950 MW. High pressure feedwaier heater
(PVD) of group A was in operation, high pressure feedwaier heater of group B was in maintenance.
Safety protection systems of high pressure fecdwater heater of group A were in operation, safety
protection systems of group B were switched off.

2.1.2 Brief description

15:11:01 Due to improper actions of 1&-C Department maintenance personnel there was a false
actuation of safety protection system on water level increase in PVD 6B. Turbine driven feed water
pumps 1,2 (TPN) were automatically switched off on fact of safety protection systems actuation
on level increase in any PVD. Turbine generator 2 (TG) was automatically switched off on the
signal of the last TPN trip. On the fact of load discharge bypass valves began to open and on the

signal P.^73 kg/cnVdump valves worked for the short time. Unit unloading system and powei
governor were actuated to unload reactor facility.

15:11:23 According to the ^Accident Mitigation Instruction* paragraph 16.4.1. operator had
performed the reactor scram manually from CR control panel. On level decrease In SG 1-4 mail;
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14. Main steam isolating valves closure on tin- iaci <>i
safety protect ion system actuation

TsMI >7.rC, Psg<5() kgs/cm2, TIV>200'C.

1-3 (.raines of safety protection system a<inau«i.

13. Level decrease in pressurizer to 3720 nun. 1

12. Pressure decrease in SG 1-4 less than 45kgs/rin'_).j

9. MCP 1-4 switch off on lev-
el decrease in SG 1-1.

8. Level decrease in SG J -4
lower than 500 mm.

11. Blocking failure to close manually
bypass valves on pressure drop in
MSH <57kgs/cm2.

10. Loss of bypass valves auto-
matic control.

5. Dump valves opened for the short
time on Psg>73 kgs/cm.

7. Reactor scram bv AZ-1.

4. All bypass valves are in operation

on the fact, of load drop.

6. Unit unloading system and
power governer actuated to un-
load reactor faciiitv.

o. 1 urbine generator 2 is switched off Dy safety
protection system on the last turbine driven feed-
water pump trip (TPN).

2. TPN 1-2 are switched off by SPS on level in-
crease in any high pressure feedwater heater

1. Safety protection system false actuation on lev-
el increase in PVD

1 i.

10. fiqupmenl

1. Personnel
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1:1:11:59 On the fact Tsi-ii>75C, Psg<50 kg/cm-, Tik>200C main steam isolation valves we;
autO7iiaticaHy closed and 1-3 trains of ECCS and emergency feedwater system wen1 actuated

15:14:20 Bypass valves were closed remotely from C'R control panel.

15:30-17:50 After core status assessment safety protect ion systems were s\vi;r!i. •An] {. ]>. •vc] ] n SC3

A restored. MCP4.1 switched on.

lieoause of bypass valves beyond <iesign basis failure there was level decrease iii the [)iessuri;'.-

down to 3720 mm and pressure drop in SG 1-4 to 44kg/cm-. This was safety limits violatic
on level in the pressurizer by 280 mm and pressure in the steam general or hy 1kg/cm:.

2.1.3 Unit final status

18:00 Reactor is subcritical, T1k-l60kg/cm:, Tl-=260C, MCP 1,4 are in operation.

2.1.4 Violation consequences for safety

a) Off-site effects:

- off-site radioactive release NO

- public exposure NO

b) On-site effects:

- site radioactive contamination NO

- plain personnel exposure NO

c) D<'fr!ue-in-depth degradation:

- safe operation limits violation YES

2.2. r.wni screening for in-<lepth analysis



2.2.2. Sc reen ing of even t s ior in~cicpt.li analysis
T h e occu r rences 1, 10 ami 11 a i r abnormal.

O c c a m iwc i i. IJUxking failure lo close bypass \ a lves dm- m pressure <!>-, . :set! in MSI I

less than .77 kgf/cin2 in a remote mode. This occur rence is safely related i..;..tisc n | ji jv

an in i t i a t ing event for <• secondary circuit leakage in a i so la ted p a r t - accidi•<;•:.

2.3. Determination of occurrence direct cause

The direct cause of blocking failure was lack of control algorithm YBS-1L' v.Jiile all the
bypass valves regulators being in a remote mode.

2.4. Determination of occurrence root cause?

The root cause of YBS-12 blocking failure was absence oi a routine procedure lor YBS-12
blocking test. It is classified as poor development of technical documents'<•"! by I and C
perssonnol.

2.5. Determination of corrective measures

Corrective measures To change bypass valves governors'controL
on direct causes algorithm with the purpose to ensure

bypass valves complete closure on pressure decrease
less than 57 kgf/cm2 in any working mode.

Corrective measures 1. To agree upon new control algorithms of
on root causes technological equipment blocking with the

Main Technologist Service to check their
compliance with design technical requirements.

2. To develop the -«Programme on Implemented
Technical Solutions Review* at Zaporozhye NPP.
3. To carry out a revision of routine programme
for bypass valves test.

2.6. Common cause failure characteristics

In this case, all the bypass valves common cause failure (CCF) can be classified as by-
pass valves structural/functional failure, i.e. that the present control sub-system revealed to
be inoperable in this mode. At the level of the direct cause analysis the human factor in-
fluence is not observed.
However, event root causes are connected with the improper technical diyumenlation
development and checking by the plan management.



3. Example of analysis of operational event at Khmelnitskaja NPP.

Event title: Inoperability of the safety function of the high pressure boron
injection systems.

Event dale: 26 February 1991

INES rating: Level 2

3.1. Description of the event:

3.1.1 Initial status of the plant.

On 26 February 1991, Unit 1 was operating at nominal -full power. The first (night) Shift were
detailed to carry out a routine test programme on equipment in the 1st safety train. During the
test it was found that the valve, on the delivery side of the high pressure boron injection pump,
did not operate as expected.

3.1.2 Brief description of the event:

1. As a result of a short reactor outage, for maintenance and for reactor cooling, there was a
requirement to electrically disconnect valves TQ13.23 and 33S07 under procedure Reactor
Department 061,N388 also TQ14.24 and 34D01.

2. There is a maintenance procedure for disconnection of supplies to prevent operation of high
pressure boron injection pumps, procedure number Reactor Department 061 Operating
Instruction 88. This was carried out at 2235 on 4 February 1991. The requirements of the
procedure covered the disconnection of the supplies to the valves only.

3. On 7 February 1991 at 22.00, testing of the 1st and 2nd Protection trains were technically/
logic tested and by 2235 all three trains had been tested. The unavailability of the high pressure
boron injection systems was not found. This work had been carried out to a schedule but no
procedures for tests existed.

4. On 10 February 1991, the actuators of valves TQ13,23 and 33S07 were re-assembled but
electrical supply cables not reconnected. The indication in the control room indicated that the
valves were closed. During 0930 to 13.10, safety system tests were carried out which did not reveal
that there were valves electrically disconnected.

5.On 11 February 1991 at 21.00, the reactor was at minimum controllable level.

6. During 26 and 27 February 1991, with the reactor at full power, the plant personnel discovered
that the high pressure boron injeciion system was not available.

7. On 26 February 1991, during routine testing, by operations personnel, it was discovered thai
valve TQ13S07 was not controlling. Ijocal inspection showed that power supplies were not
connected. Al 06:00, the cables were reconnected and tin- valve tested, operationally.

H. At 11.40 on 27 February UW1. it was discovered ihat valves TQ23 & 33S07 were also



disconnected. At 14.50 both systems wore reconnected and satisfactorily tested. The- availability
of the 3 high pressure boron injection s\'stems was re-established.

3.1.3. Final status of the plant:

Unit 1 remained at full power throughout this event. By 14.50 on 27 February 1991. ;ili high
pressure boron injection systems were fully operational.

3.2. Actual consequences of the event under each of the safety attributes

a) Off-site impact:

Impact on the public: No
Impact on the environment: No

b) On-site impact:

Impact on plant personnel: No
Impact on plant safety: No

c) Degradation of defence in depth: Yes

The event consequences lie solely in the area of defence in depth. Deficiencies in procedures and
personnel led to the Unit operating without any high pressure boron injection systems for 16 days
and would not have fulfilled its emergency function during that period.

3.3. Selection of occurrences for in depth analysis

The analysis of the event revealed four occurrences, these were considered, and one selected for
in depth analysis.

Occurrence 4 - Personnel
Operator fails to interpret observed valve position indications.

3.4. Identification of direct causes of the occurrences:

1) Operators approach to verifying completion of test is inadequate. The valve operation of the
event is similar to other operations in the control room and it would be expected that the operator
would be familiar with the interpretation of observed indications.
2) Refresher traini ngdoes not give sufficient emphasis to attitudes for operating plant equipment.
The important aspect of altitudes of staff had not been considered in training programmes in any
significant way.

3.5. Root causes:

1) Supervisors ar< noi e n c o u r a g e d to carry out surveil lance o f stall < <>iii|)<-t<>ncc and prrl ' innMiire.

T h e r e a p p e a r s t o !>< n o g u i d a n c e * i n i c r m s o f e n s u r i n g s t a f l ;<iv p e r f o r m i n g t o i l v n o r m a l
r e q u i r e m e n t s o f t i n >•• '< i s k s



3.3.1. Establishment of the logic tree of occurrences.

EVENT

Inoperability of the safety function
of High Pressure Boron Injection

Pumps supply valves inoperable

No power supply to
observed valve position

i 1

I Non Teconnection of I

1
4. Operator fails to interpret

observed valve position
indication

supplies
3. Start up procedure fails to identify

"non-availability" of system

2. I&C operator

fails to identify
disconnected valves

1. Lack of procedure to register temporary

modifications to i'lani/Equipment

NATURE OF
OCCURENCE

Personnel

Procedure

Personnel

Procedure



2) There is inadequate demonstration of the r<Kjuirements for ojH'rational behaviour and
competence by management. For the conduct of staff, consideration is not given to the brhaviour
cxjiected by operational staff and others.

3.7. Corrective action:

1) Consider further training programme. Operating staff need to be aware of the interpretation
of observed indications of common systems within the control room.
2) Include attitude aspects and importance of diligence in future training programmes.
3) Managers should provide guidance to supervisors and provide support for surveillance.
Supervisors should be monitoring the performance of their staff and this guidance should bo
provided by management.
4) Regular meetings with supervisor groups would provide a forum to develop the necessary

competencies for operators and other staff. It is important the staff understand what is expected
of the in terms of standards of behaviour to ensure safe operations.

3.6. Characteristics of CCF.

In this case, operator fail to identify right positions on the valves, what had lead to CCF classified
as failuere due to human error during regular system test perfoming. Here the human factor is
the source of CCF on the level of direct cause of the occurrence.



4. CONCLUSIONS

The present study demonstrates topical importance of CCF analysts, their timely identi-
fication and development of necessary measures for preventing such failures occurrence.

Safety significance

In both examples common cause failures had directly affected plant safety followed by safe
operation limits and conditions violations .At Khmelnitsk NPP there was completely lost
for 16 days safety function of emergency coolant supply into reactor, being carry out by
ECCS. This safety function is necessary to be carried out in the most accidents with
high-frequency initiating events including ^blackout*, »a small leak in primary circuit*-,
•transients with primary circuit heat removal violation* etc..

At Zaporozhye NPP an initiating event-loss of feedwater had evolved into an accident initi-
ating event-large leak in secondary circuit in an isolated part. This event is a design-basis
accident and considered in reactor facility feasibility study. Taking into account possible
accident succession we conclude that this event is very dangerous because of possible failure
any of four bypass valves to close during leak localization, that could lead to an accident
with more severe consequences.

Role of the human factor

In both examples common cause failures were connected with personnel errors, being the
root cause of the event at ZNPP while at KhNPP - the direct one. It should be noted that
in both cases CCFs were results of non-adequate documentation, lack of necessary
control of manuals and routine programmes development.

That is why the corrective measures are mainly aimed to improve technical documenta-
tion and process of its development. At the same time corrective measures on personnel
qualification upgrading aimed to prevent CCFs reoccurences still have not been provided.

It is necessary to emphasize that at the present time in Ukraine there are no any
spesific provisions or methodics for identifications, analysis and development of correc-
tive measures to present common cause failures.

At present time the real contribution to the study and solving of this problem could be
the following:
- in-depth study of all events with the CCF,

- to criate methodic for CCF analysis and corrective measures development using national
and foreign practices,

- to arrange some seminars on CCF analysis.


