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PREAMBLE

This IAEA Assessment of Safety Significant Events Team (ASSET) Report

presents the result of an ASSET team's investigation of a significant event that occurred

during commissioning of Unit 1 of Cernavoda nuclear power plant. The results,

conclusions and suggestions presented herein reflect the views of the ASSET experts.

They are provided for consideration by the responsible authorities in Romania. The

ASSET team's views presented in this report are based on visits to the plant, on review

of documentation made available by the operating organization and on discussions with

utility personnel. The report is intended to enhance operational safety at Cernavoda by

proposing improvements to the policy for the prevention of incidents at the plant.

The report includes, as a usual practice, the official responses of the Regulatory

Body and Operating Organization to the ASSET recommendations.

Distribution of the ASSET report is left at the discretion of the Government of

Romania; this includes the removal of any initial restriction.

Any use of or reference to the views expressed in this report that may be made

by the competent national organizations is solely their responsibility.



EXECUTIVE SUMMARY

The IAEA was requested by the Romanian authorities to conduct an ASSET root
cause analysis of a significant event that occurred during commissioning of Unit
1 of the Cernavoda NPP on March 17, 1994.

Because the event took place prior to the first fuel load, the event in itself was
not relevant to nuclear safety. However, the event was considered to be
significant in that it had the potential to provide lessons to be learned for the
benefit of future safe and reliable operation of the plant.

The event title was chosen to be: "Failure of the raw service water pipework as
a result of a sustained water hammer, during commissioning, prior to first fuel
load".

Analysis of the event led to the conclusion that design deficiencies were involved
as well as deficiencies in documentation.

Commissioning staff recognized the design deficiencies, however, due to lack of
direct experience and lack of clear instructions, personnel in some instances failed
to perform in the expected way. A contributing factor being the difficulty of
ensuring adequate communication in a multilingual team.

Corrective actions as defined by ASSET focus on improving practical training,
instruction to commissioning staff and improvements in the content and
structuring of documentation.

ASSET concluded that, essentially, the ASSET recommendations as derived from
analysis of the event of 17 March 1994, are covered by the corrective actions
initiated by the operator of the plant.

ASSET observed the good practice of the responsible organization to do analysis
of unplanned events experienced during the commissioning period.

ASSET recognized the professional approach adopted by the organization
responsible for commissioning and operation of the plant, as well as the
dedication of the licensing authority

However, taking into account the differences in background and history of the
Cernavoda project as compared with similar projects elsewhere, the differences
of background of institutions and people involved in the project, it is essential that
a strong sense of co-operation and co-ordination is established and maintained
between all parties involved if successful completion of the project is to be
achieved.



FOREWORD

BY THE DIRECTOR GENERAL

The IAEA Assessment of Safety Significant Events Team (ASSET) Service assists

Member States by advising them on enhancing operational safety through an

effective policy of prevention of incidents at nuclear power plants. Although good

design, manufacture and construction are prerequisites, safety ultimately depends

on the ability of operating personnel and the attitude and conscientiousness with

which they carry out their duties. ASSET missions concentrate on these aspects

in assessing the policy for the prevention of incidents against successful policies

in other countries and in exchanging, at the working level, ideas for improving it.

An ASSET review is undertaken at the request of operating or regulatory

organizations of a Member State but it is not a regulatory type of inspection to

determine compliance with national requirements. An ASSET review can

complement national efforts by providing an independent, international

assessment which may identify areas for improvement that have been overlooked.

An ASSET mission affords an opportunity for ASSET team members and

operating personnel to exchange knowledge and experience, to update the

knowledge of regulatory personnel of the host country assigned to follow the

ASSET review and to train personnel through observation of the experts

participating in the ASSET review. This can contribute to the attainment of an

international standard of excellence in the prevention of incidents, not through

regulatory requirements, but through an exchange of information on, and

voluntary endorsement of, successful and effective practices.

The IAEA Safety Series documents, including the Codes and Guides of the

Nuclear Safety Standards (NUSS) Programme for Nuclear Power Plants and the

International Nuclear Safety Advisory Group's Basic Safety Principles for Nuclear

Power Plants (Safety Series No. 75-INSAG-3) (1988)) and Report of Safety

Culture (Safety Series No. 75-INSAG-4) (1991), together with the expertise of the



ASSET team members themselves, form the basis for an ASSET review. The

review is performed by detailed and systematic investigatory methods that ensure

the thoroughness of the analysis for the identification of the root causes of

incidents and the determination of appropriate corrective actions.

An ASSET review is tailored in scope to the specific needs of the particular

facility and is concentrated on areas of operating experience that are of special

interest for the plant management's policy for the prevention of incidents.

In formulating their views, the ASSET team members discuss their observations

with their utility counterparts and consider comments made by other team

members. They record their observations and conclusions to prepare for their

presentations at the concluding meeting with utility and regulatory managers.

These notes are also an input to the ASSET Report to highlight the more

significant matters for the utility. The report is prepared after completion of the

ASSET review and submitted to the host organization through official channels.

The conclusions of the review and proposals for improvements are conveyed in

the ASSET Report to the operating organization, which reviews and analyses

them to determine what further actions may be appropriate. The proposals made

may carry different weights. Their substance rather than their number determines

their contribution to enhancing operational safety. Priorities for response may be

indicated by the operating organization. No assessment of the plant's general

safety status is made or implied.
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1. INTRODUCTION

1.1 THE ASSET MISSION TO CERNAVODA NPP

At the invitation of the Government of Romania, the IAEA Assessment of Safety

Significant Events Team (ASSET) conducted a root cause analysis mission at the

Cernavoda nuclear power plant, from 8 to 12 August 1994.

The goal of this ASSET mission was to analyze a significant event that occurred

during commissioning of Unit l,on 17 March 1994.

The ASSET mission concentrated on the root cause analysis of the event.

The ASSET review was concluded by the provision of detailed recommendations

and generic lessons offered to the Regulator and to the Operating Organization.

The analysis carried out according to the ASSET root cause analysis methodology

was conducted jointly by plant staff and the ASSET team members.

The ASSET team comprised three external experts from Bulgaria, France and

United Kingdom recruited specifically for their long experience of nuclear power

plant operation and management in their various countries, their knowledge of

analytical techniques and their awareness of the importance of human and

organizational aspects of incidents and accidents.

1.2 GENERAL INFORMATION REGARDING THE CERNAVODA NPP

1.2.1 The Nuclear Power Plant

The Cemavoda NPP is located on the bank of the Danube River, 3.8 km from

Cernavoda town, 65 km west of the city Constanza at the Black Sea.
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The original Cernavoda contract was signed in 1978 with the Atomic Energy of

Canada Limited (AECL). Site work started in April 1979, but construction was

hampered due to lack of resources. In August 1991 a contract was signed with

an AECL-Ansaldo Consortium (AAC) for management of continued construction

of Unit 1 and preservation work for the other 4 Units of the project. Significant

progress has been made since then.

Initially, the programme envisaged construction of five CANDU-600 MWe units.

Each unit contains a reactor using heavy water (PHW) as moderator and coolant.

Fuel is made up of natural uranium and refueling is performed during "on-power"

operation. A closed-loop cooling circuit transfers heat from the reactor to produce

light water steam in steam generators, a turbine generator delivers a net electrical

output of 624.3 MWe. (Attachment 1)

The units of Cernavoda NPP are now in various stages of completion. Work on

Unit 1 is well advanced. (About 94%).

1.2.2 The Operating Organization

The state-owned company "Regia Nationala de Electricitate (RENEL)" is the

owner and has the overall responsibility for construction, commissioning and

operation of the Cernavoda NPP Unit 1 in front of the Rumanian authorities.

The ultimate responsibility for safe operation of the Cernavoda Unit 1 rests with

the President of RENEL, who will be the holder of the operational license.

The AAC has got the full authority and responsibility according to the contract

for managing the project, including commissioning and initial operation during the

first 18 month period after putting Unit 1 in service. However, RENEL as the

owner retains the ultimate authority and delegates to RENEL's Grupul de

Energetica Nucleara (RENEL-GEN) to co-ordinate the interfaces with the

Rumanian authorities, and to conduct audits on how the contractual provisions

are respected by parties.
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The National Commission for Nuclear Activities Control (CNCAN) is the nuclear

regulatory body, which was set up in 1974 under the Rumanian Atomic Energy

Act and based on the IAEA Safety Standard 50-C-G: Governmental Organization.

The CNCAN is responsible for licensing of Cernavoda NPP, including site,

construction and operation, as well as licensing of reactor operators.

1.2.3 Organizational structure and responsibilities during commissioning

The AAC project manager has the primary responsibility and full authority for

directing and managing all activities related to safe, reliable and economic

operation of the Cernavoda NPP Unit 1 within the terms and conditions of the

commissioning/initial operation license.

The AAC Commissioning/Technical Manager is responsible for ensuring that the

station systems meet design intent and requirements.

The Unit 1 is being commissioned and operated by a joint AAC-FCNEC team

under direction of the AAC staff. The joined team will operate the plant for a

period of 18 months after beginning of commercial operation. At the end of this

period, the responsibility for operation will be transferred to the Rumanian

RENEL staff. The transfer of responsibility will take place gradually, starting

from lower level staff to the Station Manager as the training and expertise of the

Rumanian staff are deemed appropriate. (Attachment 2).

1.2.4 Status of commissioning of the plant during the ASSET mission

The leakage rate testing of the containment of Unit 1 started in November 1993.

So far more than 60 % of the systems are turned over from construction to

commissioning. During the period the ASSET mission was on site, some

important safety systems were under cold performance tests, e.g., shutdown

systems and the ECCS system. The fuel loading is scheduled for November 1994,
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first criticality for February 1995. The Unit is expected to be connected to the

grid at the end of March 1995.

The raw service water system, subject to the ASSET root cause analysis, was only

partly turned-over at the time of the event.



2. IDENTIFICATION OF THE ROOT CAUSES OF THE EVENT

2.1 Description of the event

Event: Failure of the raw service water pipework as a result of a sustained water

hammer, during commissioning, prior to first fuel load.

Date: 17 March 1994

Note: The raw service water system after fuel load will be an essential safety

related system.

Summary: The raw service water system (RSW) was being tested with RSW pump

No.3 (P3) in service together with RSW heat exchanger (HX) 1 and 2.

The commissioning engineer, local to the HX's, noticed that the vacuum

breakers installed downstream of the RSW HX's were allowing air ingress.

The commissioning team discussed this point but did not consider it to be

serious. Consequently, a further RSW PI was started with its discharge

valve in the fully open position, as required by the pump designer.

Approximately one minute after starting RSW pump No. 1, the

commissioning engineer observed large fluctuations on the RSW system

pressure gauge and from this he deduced that a water hammer condition

existed on the system. At this point the decision was made to shut down

the two RSW pumps using an indirect radio link to the main control room.

Due to background noise, radio link problems and confusion of the control

room operator the pumps were not shut down for a period of 3 1/2 mins.

As a result the water hammer can be considered to have been present for

a period of approximately 4 1/2 mins at a periodicity of 30 seconds,

subjecting the pipework and equipment to approximately 9 excess pressure

transients.
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The system was shutdown to terminate the transients. Subsequent

inspection revealed that a large water leak was present through a

circumferential crack that had been generated on a flange on the 52"diam.

RSW pipework upstream of valve V030. Damage was also observed on

the pipe hangers together with distortion of the pipework on the upstream

side of the HX's. In addition it was noted that some damage had occurred

on the pipework to the chillers as a result of the pipe movement on

the RSW HX's system. (Attachments 3 and 4).

2.2 Chronological sequence of the event

94 Mar. 6 RSW pumps 1 and 3 and 7134-HX1 & 2 filled using a fire water hose.

HX downstream valves V030, V034 and VO35 and PCV313 were fully

closed and PCV312 fully open. The delta P control loops for NSP

(Nuclear System Plant) loads were not in service as they were not yet

turned over from construction.

94 Mar. 8 HX1 valved out. V034 was opened to line up the circuit for start of RSW

PI. Vacuum breakers on HX2, 7134-V287 and V288, opened

automatically following opening of V034 which resulted in draining of HX2

to the siphon basin.

94 Mar. 8 PI started at 17:50 successfully with HX2 in service. HX2 Vacuum

breakers closed after a few seconds and then opened once the flow was

stabilized. Pump run for one hour and then shutdown.

94 Mar. 9 PI restarted at 16:15 successfully and shutdown on 94 Mar. 16 at 17:20 on

high winding temperature.

94 Mar. 17 P3 started at 11:40 with HX1 in service. Vacuum breakers reported open

and sucking in air. HX1 inlet and outlet pressures were 1.1 bar and 0.5

bar respectively.
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HX2 valved in parallel with HX1. Vacuum breakers reported open and

sucking in air. P3 discharge pressure was 2.8 bar. HX1 inlet and outlet

pressures were 0.5 bar and 0.27 bar respectively. HX2 inlet and outlet

pressures were 0.65 bar and 0.35 bar respectively.

PI started in parallel with P3 at 15:45. Vacuum breakers on both HXs

(7134-V285 to V288) were observed open. As soon as PI was started,

discharge pressure reading of both PI and P3 began to oscillate and

stabilized at 3.5bar after a few seconds. Water hammer started about one

minute into the run, both discharge pressure indicators started to oscillate

between 0 and 3.5 bar. PI was requested to be shut down via an indirect

radio communication link to the Main Control Room. The water hammer

continued with a period of out 30 s and was terminated when both pumps

were shut down from the Main Control Room about 3.5 minutes after the

initial request was issued by the field Commissioning Engineer located at

the RSW PL
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2.3 Logic tree of occurrences

EVENT

Failure of a 52" RSW pipe flange

Operator in MCR failed to respond
quickly to the request for switching
off the RSW pumps

I
Water hammer in RSW

Equipment

Personnel

RSW system failed to allow
"solid"start up of pumps

Equipment

Equipment RSW system failed to allow start up of
pumps with closed discharge valve

Commissioning staff failed to
recognize consequence of air
ingress through vacuum breakers

Personnel

Commissioning procedure failed to
give adequate guidance

Procedure

Fragmented and incomplete documentation failed
to provide the commissioning engineer with
sufficient information to perform the
commissioning test

Commissioning team failed to identify, obtain and
use adequate available documentation

Procedure

Personnel
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2.4 Selection of occurrences for in depth analysis.

Of the three "equipment" occurrences only the cracked RSW pipe was selected

for further analyses. The other two occurrences point to design deficiencies that

were clearly recognized by the commissioning staff before the start of the

commissioning test.

Because of the importance of the human factor in all phases of commissioning

and operation, two "personnel" occurrences were selected. One "procedure"

occurrence was selected to emphasize the importance of complete and up-to-date

documentation.

The occurrences selected for in depth analysis are the following:

Occurrence W

Fragmented and incomplete documentation failed to provide the commissioning

engineer with sufficient information to perform the commissioning test.

Occurrence X

Commissioning staff failed to recognize the consequences of air ingress through

vacuum breakers.

Occurrence Y

Operator in MCR failed to respond quickly to the request for switching off the

RSW pumps.

Occurrence Z

Failure of a 52" RSW pipe flange
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2.5W.1

IAEA

Event title

Occurrence
selected

Nature of the
Occurrence

EVENT ROOT CAUSE ANALYSIS FORM
(ERCAF) ASSE

T

Failure of the raw service water pipework as a result of a
sustained water hammer, during commissioning, prior to
first fuel load.

Fragmented and incomplete documentation failed to
provide the Commissioning Engineer with sufficient
information to perform the commissioning test.

Procedure

DIRECT CAUSE

Latent weakness
of the element
that failed to
perform as
expected

Contributor to
the existence of
the latent
weakness

Lack of
integration of
design
documentation
into one single
and complete
coordinated
document

Inadequate review
of available design
information by
Engineering/
commissioning

ROOT CAUSE

Deficiency to
timely eliminate
the latent
weakness

Contributors to
the existence of
the deficiency of
surveillance

Insufficient
verification of
existing design
documentation

Inadequate written
direction to review
adequacy of design
information to
support
commissioning
activities

CORRECTIVE ACTION

Make a clear and complete document

Engineering/Commissioning to
perform design review and assure that
relevant design information is
available

CORRECTIVE ACTION

Commissioning engineers to verify
that design documentation is
available and reviewed before starting
tests

Commissioning manager to propose
policy statement for:
1. Control and verification of design
documentation
2. Ensure correct implementation of
commissioning activities in accordance
with appropriate documentation
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2.5W.2 Discussion

This occurrence was selected as it demonstrates the importance of providing an

up to date and complete package of information from the engineering group to

the commissioning group.

Due to the changes between the Canadian plants and Cernavoda, this package

should contain an overview of the design and highlighting such changes.

Guidance should be given to the commissioning group on any extra requirements

that may be required due to the changes, eg. training, different approach,

communication across language groups.
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2.5X.1

IAEA

Event title

Occurrence
selected

Nature of
the
Occurrence

EVENT ROOT CAUSE ANALYSIS FORM
(ERCAF)

ASSET

Failure of the raw service water pipework as a result of a sustained
water hammer, during commissioning, prior to first fuel load.

Commissioning staff fails to recognize the consequence of air
ingress through vacuum breaker

Personnel

DIRECT CAUSE

Latent
weakness of
the element
that failed
to perform
as expected

Contributor
to the
existence of
the latent
weakness

Commissioning team did not
understand the full implications of
the ingress of air immediately
prior to and during pump run

Inadequate training of
commissioning team in conditions
which can lead to water hammer

ROOT CAUSE

Deficiency
to timely
eliminate
the latent
weakness

Contributors
to the
existence of
the
deficiency of
surveillance

Inadequate identification of
deficiencies in training of
commissioning staff at this plant

Management failed to ensure that
resources were matched to the task

CORRECTIVE ACTION

Commissioning manager to
instruct staff to review design
information, understand
system behavior to ensure
that testing is conducted so
that appropriate action can
be taken if the testing does
not proceed as expected.

Commissioning manager to
ensure that commissioning
staff are trained in
conditions that can
contribute to water hammer

CORRECTIVE ACTION

Instruct engineers to verify
the effectiveness of training

Management need to match
resources to the task
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2.5X.2 Discussion

The commissioning staff were not completely aware of the normal and abnormal

operation of the system and its interaction with the systems it serves and in

particular the potential problems which the vacuum breakers could cause in the

process of performing the test.

Specific practical training might have given better insight in the phenomena of air

ingress in the system. More important might have been if the team had been

instructed not to accept unexplained phenomena before performing a test.

The corrective actions aim at better preparation of commissioning staff to achieve

better results without time consuming disturbances.
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2.5Y.1

IAEA

Event title

Occurrence
selected

Nature of
the
Occurrence

EVENT ROOT CAUSE ANALYSIS FORM
(ERCAF)

ASSET

Failure of the raw service water pipework as a result of a sustained
water hammer, during commissioning, prior to first fuel load.

Operator in MCR failed to respond
switching off the pump

Personnel deficiency

DIRECT CAUSE

Latent
weakness of
the element
that failed
to perform
as expected

Contributor
to the
existence of
the latent
weakness

Lack of clear authority of the
operator acting in the MCR

Lack of instruction before
performing the test

ROOT CAUSE

Deficiency
to timely
eliminate
the latent
weakness

Contributors
to the
existence of
the
deficiency of
surveillance

Person responsible for the test did
not make sure that all participants
were aware of their responsibilities

Surveillance policy is not
sufficiently clear

quickly to the request for

CORRECTIVE ACTION

Shift Supervisor to discuss
with operator his authority
when participating in
commissioning tests

Commissioning engineer to
make it clear that instructing
all participants in testing is
obligatory.

CORRECTIVE ACTION

Commissioning engineers to
check their teams on their
perception of their
responsibilities

Commissioning Manager to
make clear his policy, on
"surveilling"the team's
perception of responsibilities
taking into consideration the
problem of languages
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2.5Y.2 Discussion

Participants in a test can only be expected to act quickly and in the right way if

they have been instructed before; of their role and of the role of the other

members of the team.

Moreover it is necessary for the person in charge of a test to verify (survey) if

every participant in the test has the right perception of his responsibilities.

For the commissioning engineers to do the verification and to take time for it, it

is necessary that the organization's policy regarding this approach is clear taking

into account specific local difficulties as for example language barriers.
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2.5Z.1

IAEA

Event title

Occurrence
selected

Nature of
the
Occurrence

EVENT ROOT CAUSE ANALYSIS FORM
(ERCAF)

ASSET

Failure of the raw service water pipework as a result of a sustained
water hammer, during commissioning, prior to first fuel load.

Failure of a 52" RSW pipe flange

Equipment

DIRECT CAUSE

Latent
weakness of
the element
that failed
to perform
as expected

Contributor
to the
existence of
the latent
weakness

Inclusion defect in parent metal of
flange

Inadequate QC and acceptance
criteria not sufficiently defined

ROOT CAUSE

Deficiency
to timely
eliminate
the latent
weakness

Contributors
to the
existence of
the
deficiency of
surveillance

CORRECTIVE ACTION

Repair or replace flange
according to authorized
procedures

Engineering/QS to review
QC procedures and
acceptance criteria and
correct as necessary.

CORRECTIVE ACTION
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2.5Z.2 Discussion

This occurrence was chosen because it was a key contributor to the event and

because the deficiency in the flange had existed for a considerable time.

This occurrence also highlights the importance of providing a well defined Quality

Surveillance programme.

The repair and/or replacement of the faulty flange needs to be controlled in a

manner that reflects its safety importance by an adequate design change request

(modification) procedures that is accepted by the Consortium, Operator and

Regulator.
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2.6 Recommendations based on ASSET root cause analysis of occurrences W, X,

Y and Z

The following recommendations are made to the responsible

operating/commissioning organization. They have been derived from the

application of the ASSET root cause analysis methodology to the event of 17

March 1994.

Recommendations

a) It is recommended that a review of radio and telecommunications is

carried out and improvements initiated if found necessary.

b) Consideration should be given to reviewing the NDE inspection for

pipework systems that have safety significance, particularly those systems

that have been in place for a number of years.

c) It is recommended that the person in charge of the commissioning test

provides instructions to the team on the test being conducted, particularly

for partial system turnovers, and that each person in the team is briefed

on the role they will have to play. For multilingual teams particular

attention must be given to communication aspects of any test.

d) It is recommended that following the team briefing that the person in

charge verifies that members of the team understand their role.

e) Consideration should be given to locating the commissioning test leader

in a place where he or she can control the test and that has good

communication links.

f) It is recommended that members of the commissioning staff are

encouraged to review design information and understand system behavior
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to ensure that testing is adequately conducted so that appropriate action

can be taken if testing does not proceed as expected.

g) A review of training should be completed for commissioning staff to

ensure that they question design features and evaluate potential for

unexpected system behavior.

h) It is recommended that management match resources to the task.

i) The flange involved in the event should be repaired or replaced and

subsequently tested to the applicable NDE requirements.
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2.7 PLANT ROOT CAUSE ANALYSIS

2.7.1 Plant root cause analysis methodology

The AAC revised the Station Instruction "Commissioning Unplanned Event

Reports (CUER)" (Attachment 5) and it was approved on 29 June 1994 by the

Station Manager. This instruction establishes requirements for reporting

unplanned events to document the course of the event, to assess its root cause

and to formulate corrective actions.

This instruction includes the criteria and process of reporting unplanned events

during commissioning, but does not provide requirements for classification of

events according to their safety significance. However, at approach to criticality

the operational event reporting procedure will be implemented which includes

classification of events.

This instruction indicates that an unplanned event may result from "equipment

failure, design deficiencies, abnormal conditions, procedural deficiencies, or

human error". They are in line with the direct causes of the ASSET methodology.

However, this instruction does not provide guidance to answer the question "Why

were these occurrences not prevented?" Therefore, it may not provide a

comprehensive methodology to analyze the root causes of occurrences, to identify

deficiencies or weaknesses in the management systems for prevention of incidents.

2.7.2 Direct causes and root causes as indicated by the plant

In the analysis of the event the plant did not distinguish between direct causes

and root causes.

Regarding the root cause of the event the conclusion of the plant is that: "Starting

the second RSW pump with piping downstream of the heat exchangers partially

filled with air is the most likely cause of the water hammer in the main circuit".
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2.7.3 Corrective measures as indicated by the plant.

A comprehensive list of corrective measures was made by the plant. The list

indicates a total of 10 short term actions in the categories of human factors and

physical hardware. Medium term actions, a total number of 18, comprise

hardware issues with involvement of Design and Engineering.

In the list of corrective measures, dates for completion and responsible persons

are indicated. An established procedure for follow-up of outstanding issues has

to guarantee timely implementation.

Some of the corrective measures are discussed in Attachment 4.

ASSET concluded that, essentially, the ASSET recommendations as derived from

analysis of the event of 17 March 1994, are covered by the corrective actions

initiated by the plant.
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3. RESPONSE BY THE REGULATORY AND OPERATING ORGANIZATIONS

TO THE ASSET RECOMMENDATIONS

3.1 Response by regulatory organization

As the regulatory authority, which has the responsibility to licence
Cernavoda NPP Unit 1, the Romanian National Commission for Nuclear
Activities Control considers the ASSET mission report as an important tool in
the licensing process.

CNCAN considers the evaluation of the unplanned events during commissioning
using the results of the root cause ASSET methodology as being very important
for the licensing decision making process.

CNCAN considers that the expert conclusions included in the report are quite
similar to those emerging from the Romanian regulatory authority analysis
process, as they are included in the CNCAN document "Technical Report of the
National Commission for Nuclear Activities Control for the IAEA ASSET
Mission to the Cernavoda NPP Unit 1 8-12 August 1994 ", submitted to the
team in the begining of the mission.

The root cause analysis performed by the team has strenghned the CNCAN
analysis of the event.

CNCAN will require to the licensee the implementation of all the IAEA ASSET
mission corrective actions and recommandations by the licensee.

We hope that a follow-up mission will be scheduled in due time to review the
implementation of the corrective actions while Cernavoda NPP Unit 1 will be
still in the commissioning phase.

We would like to thank very much IAEA for its promptness in organizing this
mission.

We would like to thank the IAEA ASSET team for its dedicated work during
this mission.

In the meantime, we would like to thank the licensee for its support in the
preparations for this mission and during it.
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3.2 Response by operating organization

3.2 .1 General

During the ASSET analysis, full and frank discussions

were held with the ASSET team relating to the root causes

of the event. The ASSET methodology was proven to be a

useful tool to quickly uncover the fundamental issues and

highlight potential corrective actions. In general, the

identified corrective actions were encompassed by the

follow-up actions identified in the AAC reports Reference

1 and 2 as shown in Section 3.2.2.

Although the ASSET methodology was developed to review

safety significant events occurring in operational

plants, it is clearly possible to apply the same

methodology to Commissioning events. However

Commissioning itself plays an important role in the

overall process to develop and demonstrate quality of

equipment, procedures, personnel and management systems

prior to taking the plant critical. In this regard, it is

clearly a phase during which equipment weaknesses are

uncovered and corrected, procedures are developed and

validated, personnel training is conducted (both formal

and "on-the-job") in an environment where system

interfaces (due to construction and commissioning

proceeding in parallel) are much more complex. As a

result, although ASSET methodology may be sound, the

safety significance of any event is difficult to

quantify. Notwithstanding this, the reaffirmation by the
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ASSET team of the basic conclusions and actions

identified by the Plant will serve to reassure the

Regulator, CNCAN, that appropriate controls are in place

to fully assess incidents occurring during Commissioning

phase of the Cernavoda Project.

Ref.l: AAC-PMT Commissioning Unplanned Event Report

94-016 along with Investigation Report dated

94 April 15.

Ref.2: AAC-PMT Information Report, Raw Service Water

System-Resolution of Outstanding Problems"

dated 94 July 31.

3.2.2 Status of Actions by the Operator in Response to ASSET

Recommendations

The essential elements of all the ASSET Recommendations

listed in Sec. 2.6 are covered by the Plant in compliance

with the reguirements of the Station Instruction on

Commissioning Unplanned Event Reports, SI-01365-C7.

In the following, each of the ASSET recommendation is

compared with the intent of the relevant recommendation

and follow-up actions identified in Ref. 1 and 2.

3.2.2.1 ASSET Recommendations 2.6 a)

It is covered by Ref.l above, item 5.1.1 d).

Following the event, establishment of adequate

communications was established as a prerequisite before

executing commissioning tests. This is reflected in

Station Instruction SI-01365-C1, Rev.2. This

recommendation is also addressed in Unplanned Event
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Follow-up Report (UEFR) 94-016/1.d. Implementation is on-

going and should be completed in August 1994.

3.2.2.2 ASSET Recommendation #2.6 (b) and 2.6 (i)

These are covered by Ref.l item 5.1.2 (a) and Ref.2 items

4.3.1 to 4.3.5 and addressed in UEFR-94-016/1.f and l.h.

The status of work is as follows:

Necessary visual inspections and NDE have been

completed on RSW pipework in Turbine Building and

Chiller Building.

The 52" diameter flange upstream of valve 7131-V030

has been repaired.

Damaged RSW supply pipe to Odd Chillers has been

replaced.

Necessary inspections and pressure testing

have been done in accordance with relevant

requirements.

Re-examination of previous NDE records of all

RSW pipework has been completed. This review

showed four defect indications on flange welds

at 7131-MV304, MV305, 306, 307 in the

Pumphouse. Repair Work is in progress to

replace these flanges with a completion target

of mid-September 1994.

3.2.2.3 ASSET Recommendation 2.6 c)

It is covered by Ref.l above, item 5.1.1 d). It is also

addressed in UEFR 94-016/1.d.

Part of commissioning staff have been briefed on the
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subject so far.

Implementation of the recommendation is on-going, and

should be completed in August 1994.

3.2.2.4 ASSET Recommendation 2.6 d)

It is covered by Ref.l above, item 5.1.1 d). It is also

addressed in UEFR-94-016/1.d.

Implementation of the recommendation is on-going and

should be completed in August 1994 in conjunction with

proceeding recommendation.

3.2.2.5 ASSET Recommendation 2.6 e)

It is essentially covered by Ref.l above, item 5.1.1 d).

Nevertheless it will be better reflected in Station

Instruction SI-01365-C6 and implementation will be

completed in September 1994.

3.2.2.6 ASSET Recommendation 2.6 f)

It is covered by Ref.l above item 5.1.1 b). It is also

addressed in UEFR-94-016/1.b and UEFR-94-016/1.e.

Implementation of this recommendation is on-going and

should be completed in September 1994. QA documentation

adequately reflects this recommendation.

3.2.2.7 ASSET Recommendations 2.6 g) and 2.6 h)

These recommendations are implicitly covered by Ref.l

above, item 5.1.1 b). It is also addressed in UEFR-94-

016/1. e and covered in Station Instruction SI-01365-C6

item 6.1.2 b).

Station Instruction SI-01365-TR4 fully describes the

training program for the Commissioning staff.
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Implementation of the training program as defined in

paragraph 6.3 of this Station Instruction, is in

progress.

We are currently completing the evaluation of the

training level achieved by the Commissioning staff

against the requirements for their tasks.
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ANNEX 2

SCHEDULE OF ACTIVITIES
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3. Recruitment of external experts

4. Technical Preparation of the ASSET mission

5. ASSET investigation at the Cernavoda nuclear
power plant
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30 May 1994

n.a.

June/July 1994

June 1994

8-12 August 1994

6. Submission of the final report September 1994
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THE ASSET APPROACH
(Assessment of Safety Significant Events Team)

LEARNING

FROM

DEVIATIONS

TO PREVENT

OCCURRENCE OF

INCIDENTS

(accidents are unacceptable)



DEFINITION OF

DEVIATION, INCIDENT, ACCIDENT

BY

THE INTERNATIONAL NUCLEAR EVENT SCALE

(Ref.: IAEA-OECD/NEA INES User's Manual edition 1992)

ACCIDENT

INCIDENT

DEVIATION

SAFETY ATTRIBUTES

OFF-SITE
IMPACT

ON-STTE
IMPACT IN DEPTH

DEGRADATION

•» .

BELOW SCALE
i i

| NO !
SAFETY S1GN1RCANCE

i BUT «
SAFETY RELEVANT

ACCIDENT

INCIDENT

VKSHOLOOF

DEVIATION

OUT OF SCALE
NO SAFETY RELEVANCE



THE ASSET

REVIEW PROCEDURE

ROOT CAUSE ANALYSIS OF OPERATIONAL EVENTS

A) IDENTIFICATION OF TEE PENDING SAFETY
PROBLEMS

B) IDENTIFICATION OF THE ROOT CAUSES OF
THE PENDING SAFETY PROBLEMS

C) RECOMMENDATIONS TO IMPROVE THE
PREVENTION OF INCIDENTS

WITH: A VIEW TO ENHANCING THE PREVENTION OF



A) IDENTIFICATION OF THE PENDING SAFETY
PROBLEMS

SCREENING OF THE OPERATIONAL EVENTS
(DEVIATIONS, INCIDENTS, ACCIDENTS)

CRITERIA
REGULATORY BODY

OPERATING ORGANISATION

PIANT

2) ASSESSMENT OF THE EVENTS
RELEVANCE TO NUCLEAR SAFETY ATTRIBUTES: ore SHE.
IMPACT, ON SITE IMPACT, DEGRADATION OF DEFENCE IN DEPTH

SAFETY SIGNIFICANCE (RATING OF SEVERITY)

FAILURES DURING OPERATION OR DURING TESTING

NATURE OF THE FAILURES (EQUIPMENTS-PERSONNEL,
PROCEDURE)

RECURRENCES OF FAILURES

3) SELECTION OF THE PENDING SAFETY
PROBLEMS

IDENTIFICATION OF THE PIANT SAFETYPROBLEMS FROM
THE EVENTS (FACTS AND TRENDS)

SAFETY PROBLEMS IDENITFDQ) AT THE PLANT
FROM PSA, DESIGN STUDIES, SAFETY CULTURE AUDITS,
INDICATORS TRENDING.. .

IDENTIFICATION OF THE STILL PENDING SAFETY
PROBLEMS DUE TO INAPPROPRIATENESS OF ****
CORRECTIVE ACTIONS IMPLEMENTED BY THE PLANT

SELECTION OF REPRESENTATIVE EVENTS FOR ROOT
CAUSE ANALYSIS



B) roENTEBICATION OF THE ROOT CAUSES OF
THE PENDING SAFETY PROBLEMS

ROOT CAUSE ANALYSIS OF THE SELECTED EVENTS

1) WHAT HAS HAPPENED? « OCCURRENCES

(FAILURES TO PERFORM AS EXPECTED WHEN
REQUESTED TO WORE: EQUIPMENT, PERSONNEL,
PROCEDURE)

• NARRATIVE

• LOGIC TREE OF OCCURRENCES

• SELECTION OF OCCURRENCES FOR IN DEPTH ANALYSIS

2) WHY DID IT HAPPEN? « DIRECT CAUSE

(LATENT WEAKNESS OF EQUIPMENT, PERSONNEL,
PROCEDURE)

3) WHY WAS IT NOT PREVENTED? « ROOT CAUSE

(DEFICIENCY OF THE PLANT PROGRAMMES FOR
PREVENTION OF LATENT WEAKNESSES)



C) RECOMMENDATIONS TO IMPROVE THE
PREVENTION OF INCIDENTS

)BACK FROM THE ROOT CAUSES ANALYSIS
ACTION PLAN

1) RECOMMENDATIONS TO OPTIMIZE THE
BALANCE BETWEEN SOFTWARE AND
HARDWARE SAFETY PROVISIONS

• PERSONNEL PROFICIENCY

• PROCEDURE ADEQUACY

• EQUIPMENT OPERABHHY

2) RECOMMENDATIONS TO IMPROVE THE
PLANT PROGRAMMES FOR PREVENTION
OF LATENT WEAKNESSES

• QUALITY CONTROL

• PREVENTIVE MAINTENANCE

• SURVEILLANCE

3) RECOMMENDATIONS TO IMPROVE THE

SYSTEMATIC ROOT CAUSE ANALYSIS OF EVENTS
(DEVIATIONS, INCIDENTS AND ACCIDENTS)

REPAIR OF LATENT WEAKNESSES

REMEDY OF DEFICIENCIES IN PLANT
PROGRAMMES FOR PREVENTION OF LATENT
WEAKNESSES



ATTACHMENT 1

Short Technical Description of the Cernavoda NPP



1.1-1

i

1. INTRODUCTION AND SUMMARY DESCRIPTION

1.1 INTRODUCTION AND SUMMARY DATA

1.1 .1 INTRODUCTION

The Foreign Trade Company Romenergo (ROMINSRGO) of t h e S o c i a l i s t
Republic of Romania, has n e g o t i a t e d t h r e e s e p a r a t e agreements w i th Atomic Energy
of Canada Limited (AECL) . The purpose of t h e s e agreenants i s t o pu t ROMENERGO
in the position to design, build and operate nuclear power reactors and nuclear
power stations in Romania employing the CANDU-PHW 600 MW(e) . AECL will provide
the Nuclear Steam Plant (NSP) design and the technical assistance, including
training, to ROMENERGO in order to realize a 600 MW(e) CANOU-PHW type nuclear
power reactor for the Cernavoda-1 site located 3.8 ta from Cernavoda town,
between Carasu Valley to the South and Cismeaua Valley to the North. See
Figure 1.1-1.

The Engineering Services Agreement (Appendix I I , Section A, Part 1)
states that "AECL will provide ROMENERGO four copies of AECL's sections of the
Preliminary and Final Safety Reports as indicated in Appendix I I , Section A,
Part I II" . The preliminary Safety Report will be prepared for submission by
ROMENERGO to the applicable governing authorities with the application for a
Construction Permit.

The enclosed sections of the Preliminary Safety Report, dated
January 1980 are in fulfillment of this requirement of the ESA.

The organization of the AECL sections of the Preliminary Safety
Report (PSR) follows the same basic format as the Final Safety Report (FSR), but
the information provided in these sections of the PSR, in general, does not
include documentation which is mainly or exclusively required in order to
evaluate the plant prior to the issue of the operation license.

79 SR 1980
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1.1.2 SUMMARY DATA

STATION:

Number of reactor units

Net output per unit.

1 (with provisions for a second
unit)

624 MW(e) Nominal

L

NUCLEAR STEAM PLANT:

Reactor type

Moderator and reflectoi

Coolant

Fuel

Refuelling method

Fuel cycle

Pressurized heavy water (PHW)
horizontal nressure tube

Pressurized D O

Natural U0_

On power, bi-directional in
adjacent channels

Once through

CONTAINMENT STRUCTURE:

Construction Prestressed concrete

79 SR 1980
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1.2 SUMMARY DESCRIPTION

i.2.0 GENERAL

This section provides a summary description of the Cernavoda 600 MW
Nuclear Power Plant. A typical plant layout is shovn in Figure 1.2-1.

The station is designed for commercial base load operation. It
contains a turbine generator set delivering a net electrical output of 624.3
MW(e), with steam supply from a CANDU-PHW (pressurized heavy water) type nuclear
reactor. This design has been used in all Canadian designed nuclear power
stations built to date, with the exception of Gentilly-1.

This type of reactor uses heavy water as a moderator and as a
coolant. The fuel is natural uranium supplied in the fora of bundles loaded
into and removed from the reactor during "on-power" operation. A closed-loop
cooling circuit is provided to transfer the heat from the fuel and to produce
light water steam in the steam generators. The turbine cycle is similar to that
which has been used for other plants of this type.

In the preparation of this design, AECL has recognized the desire
of electrical utilities to install tried and proven equipment. Therefore the
nuclear steam supply system uses equipment similar to that which has been
developed for stations in operation or under construction, which have a total
cumulative output of approximately 17,611 MW(e).

The arrangement of the main components and equipment of the nuclear
• steam supply system is shown in Figure 1.2-2. A simplified flow diagram is
shown in Figure 1.2-3- .

1.2.1 BUILDINGS AND STRUCTURES

The station consists of a reactor building, service building,
turbine building, administration building, pumphouse, water intake tunnel, water
discharge tunnel and heavy water upgrading tower.

The reactor building is the largest component of the containment
boundary; it contains all the equipment directly associated with the production
of steam. The containment boundary consists of a prestressed concrete cylindrical
wall, a spherical segmental dome and a base slab. It is designed to contain an
internal pressure of 124 kPa(gauge) (18 psig). An impermeable lining is provided
to limit the building leakage to a maximum of 0.5 percent of total volume per
day at 124 kPa(gauge) (18 psig). An inner dome at the top of the reactor
building, together with the building perimeter wall, forms a storage tank for
water for the containment dousing system and for emergency core cooling.

79 SR . • 1980
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The service building is a conventional rei.ifcreed concrete structure.
It consists of a metal structure, metal liner and therr.al ir.sulation. It contains
the following facilities: control room, spent fuel bay and hall, heavy water
treatment and radioactive waste drum rooms. It also contains conventional
service facilities such as stores, workshops, change rcoir.s, a. decontamination
centre, and laboratories.

Other buildings and structures are also of conventional construction.

1.2.2 ' REACTOR AND AUXILIARY SYSTEMS

1.2.2.1 Reactor

The reactor consists primarily of a tubed, horizontal calandria
vessel containing the heavy water moderator/reflector. It is penetrated by 380
fuel channels containing the fuel and hot, high pressure heavy water reactor
coolant. The fuel channels are centrally located inside the calandria tubes,
and are separated from the calandria tubes by a gas annulus.

End shields, which are an integral part of the calandria vessel,
provide shielding at each end of the reactor permitting personnel access to the
fuelling machine vaults when the reactor is shut down. The fuel channels
penetrate the end shields and are supported-.by them.

The calandria is located inside a concrete reactor vault which is
filled with light water. The water provides additional shielding and also
maintains the calandria shell at essentially constant temperature. The steel
end shields are located in the end openings of the reactor vault, and form part
of the vault enclosure.

1.2.2.2 Reactivity Control Mechanisms

Flux detector devices are provided in and around the core to measure
reactivity, and reactivity control devices are located in the core to control
the nuclear reaction.

The in-core flux detectors are used to measure the neutron flux in
fourteen different zones of the core. These are supplemented by ion chamber
assemblies mounted in housings on the calandria shell. The signals from the in-
core flux detectors are used to adjust the light water level in liquid zone
control assemblies. Varying the water level in these assemblies changes the
local neutron absorption in each zone of the reactor, thereby controlling the
local neutron flux level.

Solid control absorbers penetrate the core vertically. These are
used to control the neutron flux level at times when a greater rate or amount of
reactivity control is required than can be provided by the liquid zone control
assemblies.

79 SR . 19S0
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1. Reactor Building
2. Service Building
3. Secondary Control Room

and Emergency Power
— 4. Turbine Building

5. Pump House
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1 MAIN STEAM SUPPLY PIPING

2 STEAM GENERATORS
3 MAIN PRIMARY SYSTEM PUMPS

4 FEEDERS
5 CALANDRIA ASSEMBLY

6 FUEL CHANNEL ASSEMBLY

7 FUELLING MACHINE BRIDGE

8 MODERATOR CIRCULATION
SYSTEM

FIGURE 1.2-2 CANDU - PHW REACTOR
79-SR
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STEAM PIPES

LIGHT WATER STEAM

LIGHT WATER CONDENSATE

HEAVY WATER COOLANT

HEAVY WATER MODERATOR

MODERATOR HEAT EXCHANGER

FIGURE 1.2 - 3 CANDU REACTOR - SIMPLIFIED FLOW DIAGRAM
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1.2-3

Slow or long term reactivity variations are controlled by the
addition of a neutron absorbing liquid to the moderator. Ccr.trol is achieved by
varying the concentration of this "poison" in the moderator. For example, the
liquid "poison" is used to compensate for the excess reactivity which exists
with a full core of fresh fuel at reactor startup.

Tubular stainless steel adjuster rods are used for flux flattening.
Removal of these adjuster rods provides the excess reactivity necessary to
overcome the buildup of the neutron absorbing isotope xanon-135 following a
power reduction.

Two independent reactor shutdown systems are provided, each of
which is capable of shutting down the reactor for any postulated loss-of-coolant
accident. The first shutdown system consists of shutoff rods, which drop into
the core by gravity on receipt of a shutdown signal from the protective system.
The second shutdown system uses the injection of a neutron absorbing solution
into the moderator. The second shutdown system is actuated by variables with
higher trip setpoints than those of the first shutdown system.

1.2.2.3 Heat Transport System

The heat transport system is designed to circulate pressurized
heavy water through the fuel channels to remove the heat produced in the fuel.
This heat is transferred to ordinary water in the steam generators located
inside the reactor building. The light water in the steam generators, at a
lower temperature and pressure, boils to produce the steam to drive the turbine-
ger.erator.

The heat transport system includes the circulating pumps, headers,
feeder pipes to and from each fuel channel, the primary side of the steam
generators, and a pressurizer. System pressure control is provided by the
pressurizer. Water chemistry is closely controlled to limit the buildup of
active corrosion products. Close attention is given to minimizing the escape of
heavy water from the system and the collection of heavy water liquid or vapour
which does escape.

1.2.2.4 Moderator System

The heavy water moderator is circulated through the calandria and
cooled in a relatively low temperature, low pressure system. The moderator heat
exchangers remove the nuclear heat generated in the moderator and the heat
transferred to the moderator from the fuel channels. Helium is used as a cover
gas over the heavy water. Chemistry control of the moderator water is maintained
by the moderator purification circuit.

79 SR 1980
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1.2.2.5 Auxiliary Systems

There are a number of auxiliary systems associated with the heat
transport, moderator and reactor control systems. The ~osr significant auxiliary
systems are as follows:

(a) shield cooling system

(b) containment dousing system

(c) emergency core cooling system

(d) spent fuel bay cooling and purification system

(e) liquid zone control system

(f) annulus gas system

(g) moderator liquid poison system

(h) shutdown cooling system ;:

(i) resin handling system

(j) heat transport and moderator purification systems

(k) D O collection systems

(1) D O management systems

(m) D O sampling systems

(n) emergency water system

(o) emergency power supply system

1.2.2.6 Fuel Handling

The reactor is refuelled on-power by two remotely controlled fuelling
machines, with one located at each end of the reactor. The fuelling machines,
working at opposite ends of the same fuel channel, remove spent fuel and insert
new fuel while the reactor continues to operate at power.

Spent fuel is transferred underwater, through a canal, to the spent
fuel bay which is located in the service building. The spent fuel bay has a
storage capacity for ten years' accumulation of spent fuel and one reactor core
fuel charge.

1.2.2.7 Fuel

The fuel design has evolved from the fuel used in the NPD, Douglas
Point and Pickering reactors, and is the same as the fuel used in the Bruce
reactors. It is in the form of natural uranium dioxide pellets, sheathed and
sealed in zirconium alloy tubes. The tubes are assembled between end plates to
form fuel bundles. Each of the 380 channels contains 12 bundles, to give a
total of 4560 bundles in the reactor.

79 SR f- 1 9 8 0
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1.2.3 TURBINE GENERATOR SET AND AUXILIARY SYSTEMS

(Romenergo's responsibility)

1.2.4 POWER SYSTEMS

The power supply and distribution systems are generally similar to
those for conventional thermal power stations' with one generator output (step-
up) transformer and two service transformers for the auxiliaries; they include
the reliability and standby power supply capacity features specific to nuclear
power stations. •

The station output is supplied to the utility grid through a
switchyard located at the site.

Diesel generator sets, static inverters and batteries supply power •
to the station services in case of emergency.

1.2-5 INSTRUMENTATION AND CONTROL SYSTEMS

The amount of automation provided is sufficient to ensure safe and
reliable station operation. A main control room is provided for remote monitoring
and control of major variables and equipment. Provision is made to ensure
continuous operation of main instrumentation and control equipment in case of
failure of normal station power supplies. A two-computer system forms part of
the station control system. Either computer alone is capable of providing safe
and reliable control of the plant. A secondary control area is provided to
ensure necessary control under accident conditions which might disable the main
control area.

79 SR " - 1 9 8 0



1.2-6

1
I
I
I
1
i

1.2.6 COMMON PROCESSES AND SERVICES

The station process and service systems include the following:

condenser cooling water system

- service water system

- fire protection system

- domestic water system

demineralized water system

- radioactive and non-radioactive liquid waste drainage system

- sanitary drainage system

- ventilation, air conditioning and heating systems

- compressed air systems

gas systems (H2, C02, N2)

handling equipment

miscellaneous equipment (laundry, etc.)

radioactive waste management systems.

79 SR ,' 1980
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1.3

1.3.1

COMPARISON WITH OTHER CANADIAN DESIGNED PL.-.NTS

INTRODUCTION

The design of the plant makes use of equipment similar to that which
has been developed for Canadian designed stations in opera-ion or under construction,
and having a total cumulative output of approximately 17,611 MW(e). These stations
are listed in Table 1.3-1.

TABLE 1.3-1 CANADIAN DESIGNED NUCLEAR STATIONS

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(11)

(12)

(13)

STATION

NPD

Douglas Point

Pickering

Gentilly-1

KANUPP

RAPP

Bruce

Gentilly-2

Cordoba

Point Lepreau
(Unit 1)

Project 59

Darlington

Cernavoda
(Unit 1)

OWNER

Ontario Hydro
/AECL

AECL

Ontario Hydro

AECL

Pakistan

India

Ontario Hydro

Hydro-Quebec

CNEA
Argentina

NBEPC
New Brunswick

Ontario Hydro

Romania

MW(e)

4
4

2

4
4

1

4

1

x 512.0
x 512.0

x 200.0

x 732.0
x 732.0

x 635.0

x 881.0

x 624.3

(NET)

22.0

208.0

= 2,O4S.O
= 2,O4S.O

• 250.0

125.0

400.0

= 2,928.0
= 2,928.0

638.0

600.0

635.0

628.6

= 3,524.0

624.3

IN SERVICE

1962

1968

1971-1973
1981-1983

1972

1971

1972-1975

1977-1979
1983-1986

1982

1982

1981

1982

1985-1988

1985

In particular, the plant design is based on the experience gained
in the design, construction, and operation of the Pickering 'A1 nuclear
generating station; in the design, component manufacture and construction
of the Bruce 'A' nuclear generating station; and in the design of the
Gentilly-2 and Point Lepreau plants.
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ATTACHMENT 2

Short Description of the Cernavoda NPP Organizational

Structure and Responsibilities during Commissioning



1 3 - 1

1 3 . 1 ORGANIZATIONAL STRUCTURE

13.1.1 General

The "Regia Autonoma de Electricitate (RENEL)" is the owner and
has the overall responsibility for operating Cernavoda NPP, Unit
1.

RENEL has, through the Project Management Contract (see reference
13.1-1) delegated to AECL-ANSALDO Consortium full authority for
the management of the Project on its behalf including
commissioning and operation during the initial period of the 18
months after in-service.

Notwithstanding the delegation of Project Management authority
to AACf RENEL, as the owner of the Station has the ultimate
authority with respect to all aspects of its commissioning and
operation.

RENEL is also responsible for exercising patrimony over all
assets and property of RENEL associated with the Station, and,
for this purpose, has designated RENEL's Grupul de Energetica
Nucleara ("RENEL-GEN") and its Site Representative organi2ation,
Filiala CNE Cernavoda (FCNEC) to act on its behalf.

RENEL-GEN represents the Division responsible for coordinating
all activities related to the RENEL nuclear generation program
and, its organization is shown in the RENEL-GEN QAM-01 rev.O (see
fig.l, 2 and 3 from the reference 13.1-2).

The AAC organization associated with the commissioning/operating
activities is shown in the AAC-C/O QAM-001.02 rev.1 (reference
13.1.3)

13.1.2 Corporate Organization

For the Cernavoda FSAR phase 1 purpose this chapter outlines only
the safety (technical) related aspects of the RENEL Corporate
organization with respect to the operation of the Ul Cernavoda
NPP.

The key organizational units relevant for the initial operation
of Cernavoda Dl are shown in the fig. 13.1-1.

The ultimate responsibility for safe operation of the Cernavoda
Ul rests with RENEL President, the future commissioning/initial
operating license holder.

The AAC Station Manager, as approved by CNCAN, has the primary
responsibility and full authority to conduct all aspects of
station operation within the terms and conditions of
commissioning/initial operating license (see also section
13.1.3).
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Within the envelope defined by these two principles and according
to the Project Management Contract provisions, the RENEL Vice
President is responsible to the RENEL President for the general
management of the safe and reliable initial operation of the
Station and through RENEL-GEN in house organization including its
Site Representative organization, FCNEC, mainly provides:

- direct interface with AAC for all matters related to
Project Management Contract including:

- consultation and advise of the operation of Romanian
laws and regulations.
- the transfer of responsibilities from AAC to RENEL
staff.

- direct interface with other Romanian Authorities, such as
CNCAN to obtain and maintain the necessary licenses.

-: coordination of the Research & Development Program (R&D)
to support long term operation.

- coordination and conduct audits to ensure that basic
principles and requirements of the QA program are met by
GEN and its subordinate organizations involved in station
operation.

- interface, directly or through other national
organization, with international organizations (IAEA, WANO,
etc.) in order to obtain necessary experience of others.

- public information regarding operation, safety aspects
and the impact of Cernavoda NPP on population and
environment.

The RENEL-GEN Divisions (see fig. 13.1-1) especially through the
Investment Director and FCNEC Director provide the direct
interface with AAC, as generally established in the Project
Management Contract and further detailed in the QA Manuals and
interface procedures.

The primary means of conducting this interface in the actual
phase of the Project are presented in the interface procedures
codes AQ-79-1.8.1/AQ-79-1.8.3/AQ-79-1.8.8 and AQ-79-2.1.1 (see
references 13.1.-4, 13.1-5, 13.1-6), approved by CNCAN.

For the operation phase of the Cernavoda Project RENEL-GEN
Divisions will gradually extend their Operating Preparedness
Sections to ensure at least the following technical support
services to the Station Operation:

(i) D20/Fuel Procurement

(ii) Spare Parts/Consumable Procurement
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(iii) Logistical support during outages (human resources,
special tools etc.) when required

(iv) Engineering activities, on an as required basis.

(v) short and medium (up to 18 months initial operation)
technical support for reactor physics and safety analysis
on an as required basis.

(vi) long term research and development programs, etc.

The activities (i)-(iv) will be fully documented in the updated
interface procedures by the time of the FSAR phase II production.

The long term R&D program will be submitted separately to CNCAN
for approval during the initial operating of the Cernavoda ui.

The short and medium reactor physics and safety analysis program
(activity (v)) will be also submitted and documented separately
to CNCAN before critical.

RENEL-GEN Divisions and FCNEC Director through its Control Group
(see fig. 13.1-1) will also play an important role in monitoring
and verifying the turnover process from AAC to Romanian staff,
as described in section 13.1.4.

Safety & Licensing Department, independent from the other
production oriented RENEL-GEN Division, directly reports to the
Vice President and is responsible to manage and conduct
activities for obtaining the commissioning/initial operating
license.

In this process, Safety & Licensing analyses, accepts and submits
to CNCAN for approval all the support safety related
documentation produced and approved by the Station Manager.

Safety & Licensing, directly interfaces with CNCAN and Station
Manager on all safety related issues (for details see reference
13.1-5).

Safety & Licensing Department will also ensure through the RENEL-
GEN Divisions the necessary coordination of the interface
between Design (ISPE DN) and Research (ICH Pitesti) organizations
to support the medium and long term reactor physics and safety
analysis program as defined for the Cernavoda NPP.

Quality Assurance Department which also reports directly to the
Vice President, is responsible to coordinate and conduct audits
to ensure that basic principles and requirements of the QA
program are met by GEN and its subordinate organizations involved
in station operation.
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The detailed responsibilities of the QA Department are detailed
in the RENEL-GEN QA Manual, periodically reviewed, updated and
submitted for approval to CNCAN.

International Relations Section, represents RENEL Vice President
in international relations with other nuclear organizations
(IAEA, COG, WANO, etc.) and coordinates the cooperation programs
between these organizations and RENEL-GEN.
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Public Relations Office is responsible in operation to:

(i) inform the public regarding station operation, safety
aspects and the impact of Cernavoda NPP on population and
environment.

(ii) organize educational programs to encourage people to
feel comfortable with nuclear activities in Romania.

(iii) organize opinion polls on nuclear generation in
Romania and provide reports"on these polls.

13.1.3 Operating Organization

13.1.3.1 Plant Organization Chart

Figure 13.1-2 is taken from AAC-C/O QAM-001.02 rev.l and shows
the station organization chart at maturity at the end of
commissioning phase. (For commissioning organization see FSAR
Phase I Chapter 14).

All positions are not shown on this figure - only those needed
to illustrate the core requirements of each function and the
reporting relationships.

The staff involved in the Ceraavoda NPP operation is nominated
in the detailed station organization charts which are
periodically updated and submitted for information to CNCAN.

13.1.3.2 Plant Personnel Responsibilities and Authorities

The Operations staff are integrated into a joint AAC-FCNEC team.
The AAC expatriate staff provide the required management and
supervision to conduct all aspects of plant operation in a
structured environment in accordance with the prescribed safety
and quality assurance requirements. In addition, they are
responsible for developing and implementing the necessary
academic and on-the-job training in order to develop the Romanian
staff into a competent team to manage all aspects of station
operation within the framewprlc of the Project Management Contract
(see also section 13.1.4). The Station complement consists of 110
expatriates supported by 656 Romanian staff out of which 92 have
received specific training in their field of work at Point
Lepreau Generating station, the rest will receive training
appropriate to their position at Cernavoda NPP, according to
Section 13.2.

Station Manager

The Station Manager is responsible for directing and managing all
activities related to safe, reliable and economic operation of
the Plant and, through line management and supervision, ensures
that station personnel comply with the Operating License,
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Operating Policies and Principles, healrh and safety regulations
and other applicable rules and regulations. The Deputy to Station
Manager is a Romanian who has completed his training at Point
Lepreau G.S.

Production Manager

The Production Manager is responsible to the
Station Manager for plant operation, maintenance, chemical
control and fuel handling activities. In the absence of the
Station Manager, the Production Manager is qualified to assume
the duties and responsibilities of the Station Manager. Reporting
to the Production Manager are the following positions:

Operating Superintendent, responsible for safe and
efficient operation of the plant through approved
procedures in accordance with the requirements of the
Operating License and the Operating Policies and
Principles. He will supervise a crew of five shifts, each
headed by a licensed shift supervisor supported by a
licensed senior operator in the main control room, one
senior field operator and a team of experienced persons to
operate Unit 0 and Unit 1. Other on-shift persons include
two mechanical maintainers, two E'.I.&C maintainers, two
chemical technicians and one stores person. Each shift will
have a designated response emergency response team headed
by the Senior Field Operator supported by three qualified
field operators and two maintainers. This group consists of
31 expatriate staff supported by 153 Romanians out of which
43 have received training in Canada at Point Lepreau
Generating Station

Maintenance Superintendent, responsible^ f̂ or safe and
efficient maintenance of the plant in accordance with good
industry standards while minimizing industrials jrisks and
radiation exposure . tgu_the, workers^. Jhf „ joain^ehance
department consists of three groups: the mechanical group
consisting of 4 • expatriates and 66 Romanians, tlie E.I. & C
group consisting of 5 expatriates ajnd.JO .Romaniaij jjid the
Service Maintenance consisting of one expatriate and 61
Romanian. A total of 2 maintenance engineers have received
training in Canada at Point Lepreau Generating Station.

Chemical Control Superintendent, responsible for developing
and implementing a quality chemical control program and
monitoring its effectiveness. The Department consists of 3
expatriates and 29 Romanians, out of which one has received
training in Canada at Point Lepreau G.S.

Fuel Handling Superintendent, responsible for operation,
maintenance and technical support of reactor structures,
fuel handling and storage systems. The Department consists
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i of 8 expatriates and 27 Romanians, out of which 14 have
! received training in Canada at Point Lepreau Generating
j Station.

I
Technical Manager

The Technical Manager is responsible to the Station Manager for
providing full scope technical support services including systems
engineering including the production of operating manuals and
test procedures, generic equipment engineering, computer program
development and maintenance, periodic and in-service inspection
and management of nuclear materials. He is supported by a
Romanian deputy who has completed his training at Point Lepreau
G.S. The Technical Unit will be evolved in a coordinated manner
as commissioning activity is completed with Commissioning staff
being demobilized (for details see chapter 14) and organized
into 3 departments as follows:

- Mechanical department responsible for most of the process
systems and mechanical special safety systems (ECCS and
Containment). This group consists of 20 expatriates and 33
Romanian staff out of which 6 have received training at
Point Lepreau G.S.

E. I. & C department responsible for electrical, control and
instrumentation systems and computer software as well as
Shutdown Systems. This group consists of 16 expatriates and
31 Romanian staff out of which 10 have received training at
Point Lepreau G.S.

- Nuclear Services department with the responsibility for
nuclear material management, plant performance assessment
and reporting, in-service inspection and drafting services.
This group consists of 4 expatriates and 34 Romanian staff.

Safety and Compliance Superintendent

The Safety and Compliance Superintendent is responsible to the
Station Manager for supervising all the licensing interface with
the relevant jurisdictions, performing safety analysis program,
performing reliability analysis for special safety systems and
key safety related systems, conducting safety performance
assessment and reporting to CNCAN, performing core performance
analysis and fuel Management services. This department consists
of 4 expatriates and 32 Romanians out of which 5 have received
training in Canada at Point Lepreau G.S., which includes the
Deputy to the Safety and Compliance Superintendent.

Health Physics Manager

The Health Physics Manager is responsible to the Station Manager
for ensuring that the required health and safety program is
developed and implemented at the station, including radiation
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protection and industrial safety. This department consists of 3
expatriates and 2 9 Romanian staff. Two of the Romanian staff have
received training in Canada at Point Lepreau G.S. and other CANDU
establishments including the Deputy to the Health Physics
Manager. The staff will provide radiation protection services at
Site as well as run the dosimetry service and environmental
laboratory besides administering all on-site radiation protection
and industrial safety training at Site. They are also responsible
for developing and coordinating emergency preparedness program
in response to radiation and other contingencies at the Station.

Planning Superintendent

The Planning Superintendent will be responsible to the Station
Manager for planning and scheduling all work performed by the
Production Unit. He will issue the Daily Work Plan, the Poison
Outage Plan, the Short Term Plan, the Long Term Plan as well as
specific plans for implementing special projects. In addition,
they will prepare the Annual Outage Plan to be managed by an
Outage Management team drawn from the Operating Department. This
department will consist of 2 expatriates and 11 Romanian, out of
which one has received training at Point Lepreau G.S.

Training Manager

The Training Manager is responsible to the Station Manager for
developing and implementing necessary programs related to
academic training, generic skills training, and authorization
training for the licensed staff. The availability of Simulator
towards: the end of 1994 will add a significant new dimension to
the scope of the training program. The department will consist
of 5 expatriates and 37 Romanian staff, some of whom have
received training abroad.

Quality Assurance Supervisor

The Quality Assurance Supervisor is responsible to the Station
Manager for ensuring that the QA Manual and program is developed
in accordance with Romanian Norms and CSA Standards. They will
perform all the QA surveillance and audit functions as well as
coordinate external audits from CNCAN and other international
organizations like IAEA and WANO. The group consists of 1
expatriate and 8 Romanians out of which one has already received
training at Point Lepreau G.S.

13.1.3.3 Operating Shift Crews

a) Composition

The plant will be operated through five shifts to allow routine
training, vacations, time lost due to sicknesses and to cater for
secondment of operating expertise to such projects as outage
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management, development of overall plar.n procedures etc. Each
operating shift will normally consist cf:

one expatriate licensed shift supervisor and his Romanian
deputy
one expatriate licensed control room operator and his
Romanian deputy
one expatriate senior nuclear operator (preferably
licensed) and his Romanian deputy
1 nuclear operator in Work Control Area
1 nuclear operator in the Control Room
4 nuclear operators in the field
12 assistant nuclear operators
4 electrical operators (until nuclear operators are
qualified as electrical operators)

In addition, the following support staff will be provided on-
shift:

2 mechanical maintainers
2 E.I. & C maintainers
2- Chemical technicians

- 1 stores keeper

For further details see SI-01365-P38, Shift Operation and
fig.13.1-3 (reference 13.1-7)

b) Minimum Complement

The plant will be operated with less than normal complement on
some occasions due to sickness, accident and vacation absences.
There shall always be on site sufficient staff to carry out
emergency procedures and to safely shut down the unit if
required. This minimum will consist of :

- one licensed shift supervisor
-- one licensed control room operator
- three nuclear operators
- six assistant nuclear operators
- three electrical operators (until nuclear operators
are qualified as electrical operators)
- one mechanical maintainer
- one E.I.& C. technician
- one chemical technician

(see also reference 13.1-7)

13.1.3.4 Technical Support to Operations

13.1.3.4.1 Technical Service

As described in the chapter 14 FSAR phase 1,
during the Commissioning phase, technical support is provided by
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the responsible Commissioning Departments, each headed by a
Superintendent, covering the full scope of the Plant. The
responsible Departments are :

- Common Services
- Nuclear Steam Plant System
- Thermal Cycle System
- Electrical System
- Reactor Systems and Fuel Handling
- Control and Instrumentation

Following turnover of the systems to Operations, the technical
functions will be transferred to the Technical Unit in a phased
manner such that the Commissioning Department will transform into
the following Technical Departments.

Technical Mechanical responsible for Technical support
services in the areas of : Nuclear mechanical systems,
Turbine-generator and auxiliaries, steam condensing
and feedheating, mechanical special safety systems.
(ECC, Dousing, Airlock, Containment, EWS) , Heavy Water
Systems, Diesel Generator, HVAC and Common Services
(Cooling Water, Fire Protection, Compressed gases,
Water Treatment etc.)

Technical Services; responsible for non-destructive
examinations (Periodic Inspection, Erosion-Corrosion
Program, Vibration Analysis), generic-mechanical
services eg. pressure vessels, piping and supports,
safety/relief device, rotating equipment, seals, valves
etc ; nuclear materials/radioactive wastes management,
fuel procurement and accounting, spent fuel management
and technical administration ( reporting, change
control, liaison with outside agencies etc.)

- Technical EI&C Department responsible for Control
Computers hardware and software, Shutdown Systems
(SDS1, SDS2), Liquid Zone Control, Electrical Systems
(high, medium, * and low voltage), generators, Unit
protection, fault recorders, sequences ; and generic
EI&C services (Calibration program, Environmental
qualification, DICON, load list, etc.)

The technical responsibility for reactor components and Fuel
handling equipment will be transferred to Production Department
along with the responsibility for operations and maintenance.

Generic functions of each technical department are as
follows :

1. Promote the technical well being of the station
with respect to designated plant systems/components
and overall operational characteristics by ensuring
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compliance with relevant design requirements, codes
and standards, regulations and licensing requirements.

2. Maintain technical overview of operations and
maintenance pertaining to routine operation of the
station. Evaluate performance cf the plant with
reference to design intent and prescribed operating
documentation; analyse abnormal events and ini t iate
necessary corrective actions.

3. Ensure that necessary testing, calibrations,
preventive and predictive maintenance and spare parts
requirements are identified, implemented and results
reviewed for acceptability.

4. Prepare and upkeep necessary operational
documentation to ensure safe and reliable plant
operation. This documentation includes operating
manuals, flowsheets, control logic and wiring
diagrams, testing procedures, training manuals, and
specified emergency operating procedures.

5. Perform necessary design changes to the plant in
order to resolve problems in operability,
maintainability, improving station safety, reliability
and licensibility. This includes all activit ies to
develop alternative options, cost-benefit assessment
analysis and design work to meet the prescribed codes
and standards and upkeep of associated design
documentation.

6. Minimize unplanned outages and optimi2e planned
outages by ensuring timely assessment of problems and
approach to resolution, optimizing resource
availability and providing technical assistance in
implementation of work.

7. Ensure that al l technical support work is
performed in accordance with the operations quality
assurance requirements as identified in station policy
document.

This approach to the organization of the technical support to
operation with the Technical Unit acting as Design Authority is
similar to that practiced in Canada at Point Lepreau NGS, and has
been proven to be successful.

13.1.3.4.2 Back-lip' TechnicaT" Support A

During operation, specific circumstances such as design related
issues, special analysis required by CNCAH to maintain operating
license, complex unplanned events requiring detailed analysis to
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determine root causes, etc. may involve off-site technical
support.

Generally speaking these issues will be directly addressed
through the three home-office design organizations:

AECL-CANDU, Sheridan Park for NSP
ANSALDO GENOA, for Balance of Plant (BOP) including
interface with GENERAL ELECTRIC on Turbine Generator
ISPE Bucharest, for Support Systems,
and/or RENEL-GEN head office through its subordinate
organizations (ISPE-DN and ICN Pitesti) (see also section
13.1.2).

In addition, there is a large body of technical support available
from other CANDU utilities, eg. NB Power, Hydro Quebec and
Ontario Hydro, AECL-Research, other consulting organizations and
equipment suppliers. These services will be requested as and when
required.

13.1.4 AAC/Owner Turn-over

Turnover from AAC to Romanian Staff

Cernavoda NPP Unit 1, is being commissioned and is being operated
for 18 months by/or under direction of Ex-Patriot Staff from
AECL/Ansaldo Consortium (AAC). At the end of this period,
responsibility for operation of Cernavoda NPP Unit 1 will be
transferred to the Romanian Staff of RENEL.
The transfer of control to the RENEL staff will take place
gradually, as their training and expertise is deemed appropriate
for transfer of control, and will end as the last few Expatriate
staff leave. The transfer is composed of three elements:

i) Training and Job Experience

ii) System and Job Functions !,.

iii) Process

i) Training and Job Experience:

Formal training will be given to Romanian Staff as described in
FSAR chapter 13.2, and the training overview document Cernavoda
1 Operations Training Plan (see reference 13.2-1)

The other aspect of training is "on-the-job" training or job
experience. This will be done by involvement of the Romanian
Staff in the commissioning and initial operation phases of
Cernavoda Unit 1 under direct guidance of Expatriate staff.
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The Romanian staff will gain experience through active
participation until they are deemed capable of performing'the job
as described in the job description document by their supervisor.
This level of capability will be documented by che AAC supervisor
and accepted by RENEL management.

ii) Station Systems and Job Functions

Responsibility for Station System wj.ll be handed over to the
Romanian Staff following a documented process. The system
engineer would ensure that a check list is filled out containing
status of system documentation, records, DCNs, major outstanding
deficiencies and this status summary would be accepted by the
Romanian System engineer at supervisory level.

For Supervisors who have job function responsibility, the same
process would take place with a check list that is appropriate
to the job, but that would cover such subjects as section
documentation, section work programs, section personnel status,
major . ongoing section activities. The check list would be
accepted by the Romanian supervisor.

iii) Process

The process will consist of a series of turnovers from Expatriate
Staff to Romanian staff starting at the lower levels cascading
upwards and finishing at the Station Manager level. The process
will not be uniform, but will depend upon the status of the
system/job function and readiness of the Romanian acceptor. The
process will be formally documented at each level, and will be
verified by the appropriate supervisors both Expatriate and
Romanian. Any transfer issues that can not be resolved at that
level will be formally documented and taken up the line to be
resolved.

The final handover at Station Manager level will be verified by
AAC/RENEL senior management.

The principles of turnover to the Romanian Staff are stated
above, and the detailed process to be followed including
responsibilities are documented in the Station document Turnover
from AAC to RENEL (see reference 13.1-8)
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13.1.5 References

13.1-1 Cernavoda Project Management Contract AAC-RENEL

13.1-2 RENEL-GEN, Manual de Asigurarea Calitatii, MAQ-01

13.1-3 Commissioning/Operations Quality Assurance Manual,
AAC-C/O QAM-001.02 rev.l

13.1-4 Interfata GEN-AAC, cod AQ-79-1.8.3

13.1-5 Interfata RENEL/FCNE-AAC In relatia cu CNCAN, cod AQ-
79-1.8.8.

13.1-6 Modul de lucru al Grupului de Control din cadrul
Filialei CNE Cernavoda, cod 79-2.1.1.

13.1-7 SI-01365-P38, Shift Operation

13.1-8 SI-xxxxx-xxx, turnover from AAC to RENEL - TO BE
SUBMITTED LATER.
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0. INTRODUCTION

The purpose of this report is two folds:
review current status of outstanding actions resulting from
the Commissioning Unplanned Event Report CUER 94-016 "RSW
Water Hammer Incident dated 94 March 17" and propose
further actions to resolve the identified problems

review other technical issues relating to operational and
safety performance, reliability and maintainability of the
RSW system and propose follow-up actions for resolution

This report has been prepared by a Task Group with representation
from Commissioning, Maintenance, Operations, Engineering and
Safety/Licensing groups as follows:

S. Alikhan Production (Group Leader)
R. Popple Commissioning
O. Paolucci Commissioning
C. Garofalo Engineering
T.K. Ramakrishnan Engineering (Mechanical)
M. Jankovic Engineering (E. I. & C)
M. Lighfoot Maintenance

The report defines each problem, identifies proposed resolutions
and follow-up actions along with the person(s) responsible and
target completion. The Commissioning Superintendent, Common
Services (R. Popple) has been identified as the key person
responsible to ensure that each and every action is duly followed
to satisfactory completion. The follow-up actions in response to
CUER 94-016 should therefore be updated and regrouped to be
consistent with the relevant items of this report in order to
maintain better control of their resolution.
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1. PROTECTION AGAINST WATER HAMMER DUE TO AIR INGRESS

(REF. CUEFR # 94-016/2.a)

1.1 PROBLEM

Vacuum breakers allow air ingress into the system following
shutdown of all pumps which has the potential to cause water
hammer on restart. As presently designed, this will happen
following a loss of Class IV. The vacuum breakers are installed
on:
-RCW Heat Exchangers (2 per HX on RSW Line)
-RSW Supply to the Chillers ( total of 5)
-Lube Oil Coolers ( total of 2).
1.2 RESOLUTION

Remove vacuum breaker if it can be demonstrated that the system
piping and associated equipment can withstand the maximum
negative pressure conditions expected without the vacuum
breakers.

1.3 ACTIONS

1.3.1 Complete supporting stress analysis for:

a)Main Circuit including RCW-HXs ANSALDO Done
b)RSW Supply to Chillers ANSALDO Done
c)RSW to Lube Oil Coolers Popple/ANSALDO

Sept.94

1.3.2 Remove vacuum breakers, if results of Action 1.3.1
acceptable:
a)RSW Outlet on RCW-HXs AAC Done
b)RSW to Chillers AAC

Done
c)RSW to Lube Oil Coolers Popple

Sept.94
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2. SYSTEM VENTING AND MONITORING CAPABILITY
(REF. CUEFR # 94-016/lg,li,2b,2c,3a)

2.1 PROBLEM

Inadequate venting capability to ensure system is free from
entrained air. Also there are no means designed to monitor that
the system is in fact free from air during normal operation,
except for the line downstream of ECC-HX.

2.2 RESOLUTION

Design and install suitable vent lines at all high points in the
system which have the potential for accumulation entrained air.
Also install sight glasses at strategic locations for the
operator to monitor system status and take necessary action to
refill the system, as required. Where operator access is not
facilitated, install level switches (conductivity probes) similar
to what has already been provided for return line from ECC-HX.
Ensure that all vents operating normally under vacuum are
provided with double isolating valves and a screwed cap in
according with ANSALDO 71310-N001-ST Sec. 3.1.1.1.

2.3 ACTIONS

2.3.1 Determine vent locations based on detailed field
inspection of the system layout, including the
following:
-RSW pump discharge
-Main Headers to T/B
-RCW Heat Exchangers Inlet/Outlet
-RCW HX outlet Header
-Supply to Chillers
-Supply to Lube Oil Coolers

Popple/Capello July 94

2.3.2 Design and install vent lines to meet the requirements
of Section 2.2 above.

Popple/Capello Sept. 94

2.3.3 Design and install sight glasses or level switches to
meet the requirements of Section 2.2 above.

Popple/Jankovic Sept. 94
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3. PROTECTION AGAINST WATER HAMMER DUE TO PHASE SEPARATION
(CUEFR # 94-016/4a,4b,4a,4e,4f,5a,5b,6a)

3.1 PROBLEM

Following RSW pump trip and closure of its discharge check valve,
a rarefaction wave is potentially generated downstream because
of the high momentum associated with the flow, creating a vapour
cavity that subsequently collapses under impingement of the
liquid column when the flow begins to reverse. Key parameter that
affects the resulting pressure pulse is the speed at which the
check valve closes. The existence of vacuum breakers do not
significantly affect this phenomenon. It is therefore important
to ensure that the closure time of the check valves is set to the
design value of equal to or greater than 8 seconds.
Without the vacuum breakers, phase separation at high points in
the system could lead to water hammer on pump restart. This
phenomenon is not of concern in the main RSW circuit including
the RCW Heat Exchangers and the Chillers and the ECC Heat
Exchangers as the minimum pressure reached is well above the
saturation pressure of the water thereby precluding any vapour
formation. The lube oil circuit present a potential concern since
its piping is located at much higher elevation (113 m) . This
concern is addressed in Section 3.2.3 below.

3.2 RESOLUTION

3.2.1 Ensure that the RSW Pump discharge check valve are set
to close slowly. This will "soften" the dynamic
pressure transient downstream of the check valve on
pump shutdown. Ansaldo analysis has shown that the
resulting pressure pulse is well within the design
capability with an 8 second closing time of the check
valve as specified by design. The check valve closure
time can be tested and adjusted using the hydraulic
damper mechanism.

3.2.2 Start the RSW Pump with its discharge MV closed but
designed to open simultaneously. This will allow a
"soft" restart and avoid potential pressure transients
in the system. (Note that the pump manufacturer,
AVERSA, has now agreed to starting the pump with its
discharge MV initially closed but signalled to open
simultaneously to full open position within 60
seconds). The discharge MV would also be designed to
automatically close on a Pump trip to avoid any
reverse flow should the discharge valve fail to close.
This feature would simplify the design and eliminate
the need for additional logic provided to close MV on
differential pressure across the RSW Pump.

3.2.3 Automatically close Lube Oil Coolers TCV-315/316 on
loss of pressure downstream of Lube Oil Cooling Pumps
(P09 and P10) and reset when the pressure is restored.
This will box-up the piping upstream thereby
minimizing the tendency for the piping to drain to the
Siphon Basin.
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The Lube Oil Cooling Pumps are MCC loads. As presently
designed, they would start automatically on
restoration of Class III. This is undesirable for two
reasons:
-water hammer may result due to presence of potential
2-phase mixture at high points in the piping
-the pumps will start before RSW Pumps are sequenced
in, without adequate suction pressure conditions.
These pumps are not required for service following
loss of Class IV (Ref. Ansaldo 71310-N001-ST Section
3.2.1.3). and therefore should be removed from
automatic restart on restoration of Class III. The
operator will manually start these pumps after
ensuring that the piping is refilled using RSW Pump
head.

3.3 ACTIONS

3.3.1 Confirm closing time of RSW Pump discharge Check
Valves to be equal to or greater than 8 seconds.

Popple August 94

3.3.2 Confirm closing and opening time of Pump discharge MVs
to be of the order of 30 seconds.

Popple August 94

3.3.3 Modify RSW Pump start to be conditioned on its
discharge MV closed. The MV to be designed to open and
close automatically as function of Pump status i.e.
signalled to open on pump start and to close on pump
shutdown. The MV handswitch to be located on PL # 14
in MCR where the RSW Pump handswitch is already
located.

Popple/Jankovic S e p t .
94

3.3.4 Delete existing logic for closing pump discharge MV on
pump differential pressure. It is no longer required
in the light of modification proposed in Section 3.2.2
above.

Popple/Jankovic Sept.94

3.3.5 Provide an over-ride permissive on Lube Oil
temperature control valves (TCV-315/316) to close on
loss of pressure downstream of Lube Oil Cooling Pumps
P09/P10 to be automatically reset on restoration of
pressure.

Popple/Jankovic S e p t .
94

3.3.6 Prevent automatic restart of Lube Oil Cooling Pumps
(P09 and P10) on restoration of Class III. The
Operator will manually restart these pumps after
ensuring that the piping is fully vented.

Popple/Jankovic Sept. 94

3.3.7 Review and confirm operating strategy for lube oil
cooling system following loss of Class IV as proposed
in Section 2.3 above.
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94

4. REVIEWING INTEGRITY OF PRESSURE BOUNDARY
(REF. CUEFR 94-016/lf)

4.1 PROBLEM

The integrity of the equipment and piping should be demonstrated
to be acceptable for service following the water hammer. Perform
necessary remedial work and pressure testing to demonstrate
availability for service.

4.2 RESOLUTION

4.2.1 Perform necessary inspections, NDE and pressure
testing of the equipment, mechanical and
instrumentation, as well piping and hangers to
ascertain their integrity. The scope of work should
cover the portions of the system located in the
Turbine Building, Chiller Building and Pump House
subjected to water hammer forces.

4.2.2 Perform detailed examination of failed flange (valve
7131-V3 0) in Turbine Building and determine the need
for further inspections of the piping system.

4.2.3 Perform necessary repairs and subsequent NDE/pressure
testing to confirm acceptability for service.

4.3 ACTIONS

4.3.1 Complete visual and radiographic examination of
flanges similar to the one failed during the incident
for valves located in the Turbine Building.

Popple/Pastorino Done

4.3.2 Complete metallographic examination of the failed
flange to determine possible intiation of the crack.

Pastoprino/Ansaldo Done

4.3.3 Review historical NDE records for potential problems
during the construction phase and identify the need
for further inspections.

Pastorino Done

4.3.4 Perform additional field inspections and NDE to
confirm findings in Action 4.3.3.

Popple/Pastorino August 94

4.3.5 Complete necessary repairs with additional
confirmatory NDE to ascertain suitability for service.

Popple/Pastorino August 94
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5. PROTECTION AGAINST LOW FLOW OPERATION OF RSW PUMP

5.1 PROBLEM
The RSW Pumps must be tripped automatically in case the rated
flow is not achieved within 60 seconds of the pump start. The
pumps are not designed to run stably under partial flow
conditions.

5.2 RESOLUTION

The Pump flow would be affected if its discharge MV or the PCVs
downstream of the RCW Heat Exchangers are not sufficiently open
to allow rated flow through the pump. One way to protect the pump
against this situation is to automatically trip it in case its
discharge pressure is higher than its nominal value for safe
operation for more than 60 seconds.

5.3 ACTIONS

5.3.1 Determine suitable setpoint for pump high pressure
trip.

Popple/Ramakrishnan Aug. 94

5.3.2 Implement sustained high discharge pressure trip logic
using existing instrumentation provided for each pump
(DPT-501 A & C to DPT-504 A & C for PI to P4
respectively)

Popple/Jankovic Sept. 94

5.3.3 Provide Analog Input indication and alarm on high and
low pressure. Low alarm to be conditioned in 10
seconds following pump start.

Popple/Jankovic Sept. 94
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6. RELIABILITY OF PUMP DISCHARGE MV OPERATION

6.1 PROBLEM

Present design requires the motorized bypass valve to be open
before the Pump discharge MV can be opened. Also the Pump cannot
be started unless the discharge MV is fully open. The control
handswitches for the main MV and its bypass are located in the
Pumphouse while the Pump handswitch is located in the Main
Control Room. The valve limit switches are unreliable. All of
this makes the design unnecessarily complicated and unreliable.

6.2 RESOLUTION

The interlock between the main MV and its bypass can be
eliminated if it can be demonstrated that the main MV can be
opened with its bypass MV closed on Pump start. If this is not
feasible, the bypass MV could be left open with its isolating
valve partially open provided this configuration is acceptable
from a safety point of view, i.e. loss of RSW flow from the
system should the check valve fails open on a pump trip.

6.3 ACTIONS

6.3.1 Test opening capability of the Pump main discharge MV
against system pressure while monitoring margin to
valve trip on motor overload and or torque.

Popple August 94

6.3.2 Review the test results and determine further action
required to achieve acceptable level of reliable valve
performance. This may include:
-maintaining bypass closed if above test is successful
-maintaining bypass line throttled open sufficient to
equalize pressure but not to adversely affect system
flow in case of stuck open check valve.

Popple/Ramakrishnan August 94
6.3.3 Delete interlock between the main MV and its bypass.

Popple/Jankovic August 94
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7. RELIABILITY OF PRESSURE CONTROL VALVES PCV-310 TO 313
(REF: CUEFR 94-016/lj)

7.1 PROBLEM

The Pressure Control Valves downstream of the RCW Heat Exchangers
have yet to demonstrate reliable operation on a long term basis.
The problems include jerky actuator movement, actuator vibration
when valve is operating in throttled condition, and
uncertain/long response time. The valve actuators may be under
sized for the application. Also the configuration of the actuator
shaft to the valve stem may need to be modified to achieve smooth
transfer of forces. Two of the four PCVs are Fisher Valves
imported from Italy and the other two are local Romanian
manufacture. Both the Romanian Valves (PCV312/313) are presently
unserviceable.

7.2 RESOLUTION

Replace the two Romanian PCVs with Fisher Valves from Unit 2. In
consultation with Fisher Control, review in detail the
commissioning experience to date to establish root cause(s) of
the problems. This coupled with experience feedback from other
similar applications should provide the necessary information to
troubleshoot known and potential problems to assure long term
reliability of the PCVs.

7.3 ACTIONS

7.3.1 Determine PCV flow/position characteristics to
determine optimum range for smooth control (Ref. memo
EQSGM # 2431).

Popple/Ramakrishnan Aug. 94

7.3.2 In consultation with Fisher Control, determine
adequacy of actuator design and associated air lines
and controls to perform acceptably. Make necessary
modifications,if possible, or procure alternate
actuator to resolve the problem.

Popple/Ramakrishnan August 94

7.3.3 Replace the Romanian made PCVs with Fisher Valves from
Unit# 2.

Popple August 94
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8. RELIABILITY OF PUMP BEARING COOLING SYSTEM

8.1 PROBLEM

The RSW Pump trips on loss of flow from the bearing cooling pumps
in spite of the fact that the Pumps are designed to provide their
own back up bearing cooling should the external supply fail. The
flow switches are located on the external supply line only and
do not "see" the flow from the Pump itself should the external
supply fail. Besides, the flow switches are unreliable and are
difficult to be calibrated in a repeatable manner. The back-up
cooling supply is unfiltered and has the potential to cause
bearing damage if used for an extended period of time.

8.2. RESOLUTION

The flow switches should be deleted from design. The adequacy of
bearing supply should be determined from the pressure signal
installed in the common line between the external source and the
bearing cooling flow generated by the pump itself. The Pump
should be designed to trip on low bearing cooling pressure with
a 10 s time delay. This would allow RSW Pump start without
external bearing cooling supply. Also consideration should be
given to installing a duplex strainer on the back-up bearing
cooling supply from the RSW pump itself.

8.3. ACTIONS

8.3.1 Delete low flow switches installed on the external
bearing cooling supply line as well as low flow alarm
and trip.

Popple/Jankovic Sept. 94

8.3.2 Determine suitable set point for bearing cooling low
pressure alarm and trip.

Popple/Ramakrishnan August 94

8.3.3 Provide low pressure alarm and trip with 10 second
time delay.

Popple/Jankovic Sept. 94

8.3.4 Review the need and feasibility for installing a
duplex strainer to clean the Pump supplied bearing
cooling flow.

Popple/Ramakrishnan August 94
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9. RSW SYSTEM INITIAL FILL PROCEDURE

9.1 PROBLEM

At the present time, there is no safe method for initially
filling the system from a drained state. Normal procedure
involves running the pump with its small discharge bypass valve
open (main MV closed) to fill the system slowly. This is however
not feasible at Cernavoda since the RSW Pumps are not designed
to run for extended periods at low flow conditions. To date the
system has been filled using external source from fire water
which is very tedious and time consuming. A viable procedure is
required to fill the system in a reasonable time frame without
running the risk of pump damage due to low flow operation or
creating the potential for water hammer.

9.2. RESOLUTION

The problem exists only when the system is drained and no pumps
are in service. As long as at least one pump is in service, which
will be case for normal plant operation, any portion of the
system drained down for maintenance can be filled by controlling
the supply and vent valves. Therefore the problem exists only for
initial fill or refills during Phase A commissioning, and when
the system is completely removed for service for periodic
inspection during normal operation every 5 years or so depending
on actual experience.

There are three possible options to resolve this problem:

9.2.1 Using one RSW Pump to fill the system. The main system
configuration will include three heat exchangers in
service with their vent valves fully open and all
other system valves and PCV selected open to the
siphon basin. The Pump is started with its discharge
MV closed and selected auto to open simultaneously
with the Pump start to allow the flow to build through
the circuit over 30 seconds or so. The system flow is
expected to correspond to "channel flow" with little
or no entrained pockets of air. Once the flow is
stabilized, gradually throttle close on the PCVs in
service to raise back pressure in the system, while
observing pump discharge pressure to remain within
acceptable limits, to complete the venting process. It
is worth noting that this mode of operation has
already been demonstrated during the runs with one
pump in service without any problem. The water hammer
on 94 March 17 resulted when the second pump was
started without first fully venting the system which
changed the system flow conditions from an open
channel to forced circulation leading to pockets of
air trapped in the piping downstream of the RCW heat
exchangers.

9.2.2 Use an external vacuum priming source to fill the
system before starting the pump. Consider using the
Condenser waterbox priming system as a means to
achieve this objective.
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9.3. ACTIONS

9.3.1 Perform analytical assessment of Option 2.1 to confirm
the suitability of the proposed initial fill procedure
using one RSW Pump.

Popple/Ansaldo Aug. 94

9.3.2 Subject to acceptable results of Action 3.1, develop
the necessary procedures for field demonstration.

Popple Aug. 94

9.3.3 Investigate the feasibility of connecting the
Condenser Waterbox priming system to prime the RCW
heat exchangers for potential consideration should
Action 3.1 not prove to be acceptable.

Popple/Ramakrishnan Sept. 94
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10. HANDLING SCREEN WASH DEBRIS

10.1 PROBLEM

The Screen wash debris handling system gets clogged and must be
improved to avoid flooding the channel in the pump house at
elevation 100 m.

10.2. RESOLUTION

Increase the mesh size of the flat screens and the debris
collection cone to minimize unnecessary plugging.

10.3. ACTIONS

10.3.1 Raise an NCR to increase the mesh size of the screens
and the debris collection cone consistent with the
size of the travelling screens.

Popple/Ramakrishnan Aug. 94
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11. RELIABILITY OF FIELD INSTRUMENTATION

11.1 PROBLEM

Field Instrumentation are generally of poor quality which lead
to increased maintenance and unreliability. Control Panels in
Pumphouse run very warm due to lack of ventilation. Level
switches in sumps are not suitable for operation in humid
environment and fail frequently.

11.2. RESOLUTION

Resolve the problems through NCR or Site Disposition where the
equipment does not meet the design requirements in terms of
capability or reliability.

11.3. ACTIONS

11.3.1 Prepare a comprehensive list of equipment problems,
known and potential, for review by the Task Group.

Popple Aug. 94

11.3.2 Raise NCR on equipment that do not meet the design
requirement for performance and reliability.

Popple Aug. 94

11.3.3 Disposition NCR and or raise necessary SD/DCN to
resolve problems with control panels, level switches,
indicating bulbs etc.

Popple/Jankovic Sept. 94
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12. RELIABILITY OF MECHANICAL EQUIPMENT

12.1 PROBLEM

Some of the Romanian supplied mechanical equipment are very
unreliable and require excessive maintenance attention. This
includes the "Timpuri Noi" air compressor units in the Pump house
(used to supply air to the brakes for CCW Pumps and to the
bubbler units to measure water levels) as well as the AVERSA/UMEB
sump pumps. In the former case, it has not been possible to buy
spares to continue maintenance.

12.2. RESOLUTION

Review performance history of equipment to date. Plan to replace
items which have not demonstrated acceptable level of
performance.
Regarding the reliability of instrument air in the Pump House,
there two possible options:

Provide instrument air from Service Building
Replace existing compressor units with more reliable units
with proven performance and availability of spares.

12.3. ACTIONS

12.3.1 Prepare a detailed assessment of equipment
performance. Raise NCR where the equipment is not
capable of meeting the design requirements.

Popple Aug. 94

12.3.2 Perform engineering feasibility study with cost
estimates and schedule implications on the two options
to improve availability of instrument air in the Pump
House.

a) Supply from Service Building to a storage tank located
in the Pump House from where the air can be
distributed to various loads

b) Replacing existing Compressors with more reliable
package
units.

Popple/Ramakrishnan August 94

12.3.3 Based on the results of Action 3.2, raise necessary
design documentation for field implementation.

Popple/Ramakrishnan Sept. 94
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13. BACK-UP COOLING ON LOSS OF RSW

13.1 PROBLEM
The present design does not ensure continued availability of the
Class III diesels and the Chillers following a loss of RSW. A
recent design change (DCN # 229) has provided a back-up firewater
supply to the Instrument Air Compressors which can be valved in
by the operator within one hour following a loss of Chilled
Water. The loss of Chilled Water to essential loads, eg. the MCR
and the Electrical Bay, would adversely impact on the
availability of electrical supplies and therefore the
availability of group 1 heat sink. The only back-up heat sink is
the automatic Boiler Make-up Water from Dousing Tank (BMW) and
EWS powered through EPS to supply water to the boilers. This
leads to unacceptably high event frequency for core damage due
to loss of heat sink. Loss of RSW to Standby Diesel Generators
makes them unavailable to provide Class III power in case of loss
of Class IV. Cross links between safety related systems should
not be allowed by design according to the AECL Design Guide # 9
" B.O.P. Safety Related Systems Performance Requirements". (Also
refer to RENEL Letter # 42/14.1.94, Rotaru to Boucher AAC # 15715
dated 94.01.18 and memo McQuade to Ramakrishnan File 79-00101,
DGM(Eng)-1065). Back-up cooling to two of the four Class III
Diesels and one Chiller is required to meet the safety design
requirements.

Note that the design does provide for isolating the odd and even
loops in the Pumphouse by automatically closing the motorized
valves MV-308 and MV-309 in an attempt to isolate the failed
loop. This is however inconsequential as the two loops are
connected via manual valves in the Turbine Building. Also there
are other common mode events related to the screen house
performance which can lead to total loss of RSW System. Therefore
a back-up to RSW is necessary to meet the safety design
requirements.

13.2. RESOLUTION

Back-up cooling requirements to four Class III Diesels and one
Chiller are calculated to be 790 m3/h (4*110+350) and can be
provided using two of the four WTP raw water supply pumps (7161-
P033 to 036) located in the Pump house "Pila Dubla". Necessary
control logic will have to be automatically initiated to divert
any flow to the Water Treatment Plant Tank 71610-TK1.1) to
provide back-up cooling on loss of RSW header pressure with an
appropriate time delay to avoid starting the back-up system
unnecessarily following a loss of Class IV.

Also automatic load shedding feature will have to be provided on
the Chilled Water system to ensure that, under these conditions,
only the essential safety related loads are served which are
estimated to be met with less than one Chiller capacity.
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13.3. ACTIONS

13.3.1 Define design requirements for back-up cooling to
Class III Diesels and Chillers.

Popple/McQuade/Conquest July 94

13.3.2 Develop conceptual design to meet these requirements.
This includes using the four raw water supply pumps to
WTP located in Pila Dubla. Necessary load shedding
logic will be designed to ensure that only essential
safety related loads are served. Also only one Chiller
should be allowed for operation following loss of RSW
and only its RSW flow PV shall be automatically reset
to permit back-up cooling.

Popple/Ramakrishnan/Jankovic August 94

13.3.3 Perform confirmatory safety assessment to demonstrate
that the DCN meets the safety design requirement.

Popple/Conquest/McQuade August 94

13.3.4 Raise a DCN for management approval and prepare the
necessary design package for field implementation.

Popple/Ramakrishnan/Jankovic Sept. 94

13.3.5 Review the need for existing logic to automatically
close MV308 and MV309 with a view to deleting it if it
is not required to provide its intended safety
function.

Popple/Jankovic/Conquest Sept. 94
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14. DESIGN DOCUMENTATION

14.1 PROBLEM
The available design documentation are out of date and do not
reflect the as constructed status, especially for the
B.O.P.portion of the system design. The design changes proposed
in this report will further add to the obsolescence of the
avialable design documentation. The reliability report will need
to be updated to reflect the impact of design changes proposed
here and to demontrate compliance with the safety performance
targets.

14.2 RESOLUTION

Review, consolidate and update the existing design information
for B.O.P portion (Turbine Building and Pump House) presently
available through ANSALDO and ISPE. This includes design
requirements, description and the Reliability study.

14.3 ACTIONS

14.3.1 Revise the ANSALDO Design documentation to reflect
current status of design, amalgamating the Turbine
Building and Pump House portion of the system into one
document.

Popple/Garofalo/ANSALDO Sept. 94

14.3.2 Revise the ANSALDO reliability report to reflect the
design changes proposed in this Report.

Popple/Garofalo/ANSALDO Sept. 94
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1.0 PURPOSE

This document establishes the
requirements for reporting
unplanned events during
commissioning for the following
reasons:

a) to provide documentation of
the course of the event and the
circumstances surrounding the
event.

b) to provide an assessment on
the root cause(s) of the event.

c) to provide a formal mechanism
for follow-up actions that might
minimize the chances of
recurrence and/or minimize the
impact of recurrence of such
events.

2.0

An unplanned event may result
from such circumstances as
equipment failure, design
deficiencies, abnormal
conditions, procedural
deficiencies, or human error.
The event may have caused, or
had the potential to cause
injury, significant economic
loss, degradation of plant
safety or Commissioning schedule
slippage. Specific criteria
which define the events
requiring the submission of a
CUER are provided in Appendix A.

This document will be superseded
by SI-01365-P13_ on the date the
commissioning license is granted
by CNCAN and becomes effective.
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3 . 0 D E F I N I T I O N S A N D
ABBREVIATIONS

3.1 Commissioning Unplanned
Event Report (CUER):

The immediate information
regarding the occurrence of
incidents which require
reporting as defined in this SI,
prepared in a pre-printed format
as shown in Section 7.1.

3.2 Unplanned Event Follow-up
Report (UEFR)

The report that records the
action taken to respond to
assigned follow-up actions,
prepared in a pre-printed format
as shown in Section 7.2.

4.0 REFERENCES

4.1 Point Lepreau RD-01364-P5
Unplanned Event Reports.

4.2 CernavodS NPP SI-01365-P13
Unplanned Event Reports.

5.0 RESPONSIBILITIES

5.1 Station General Manager

Approves and issues CUER, UEFR
Package after applicable
reviews.

5.2 Production Manager or
Commissioning Manager

Pre-issue review/comment of CUER
Package.

Assigns follow-up actions.

5.3 Operations Superintendent

Pre-issue review/comment of CUER
Package.

Page 3 of 20



KECL/ANSALDO CONSORTIUM SI-013 65-C7
CERNAVODA NPP UNIT 1 REV.l

5..4 Originator (Normally Shift
Supervisor or Commissioning
Superintendent)

R e s p o n s i b l e for CUER
preparation.

Submits CUER Form to Licensing
Supervisor within a week of the
event or realization of the
event.

Ensures the parties involved are
interviewed in a timely manner
to permit identification of the
loot cause (s) of the errors for
events involving human error.

5.5 Licensing Supervisor (or
Relegate)

t>n receiving a completed CUER
form and within one working day:

*) assigns serial number to CUER

h>) forwards CUER Package for
Station Management approval

va

Kfter meeting with Managers
assigns formal follow-up actions
by UEFR.
m
Bpon formal issue of the CUER by
E|peration Document Centre and
normally within one week,
parepares a status report of all
overdue follow-up actions on a
•onthly basis for the
Commissioning Manager and the
production Manager.
•
Issues CUER Index to Operation
Document Centre periodically.
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6.0 PROCEDURE

6.1 Internal Notification

When a Commissioning Unplanned
Event occurs, the Shift
Supervisor or Commissioning
Superintendent is responsible
for notifying "on-call" Station
Management or delegate as soon
as practical after the event.
The nature of the event should
dictate whether immediate verbal
notification (for example,
serious injury) is necessary or
whether notification on the next
work day is acceptable.
Notification on the next working
day by the submission of a CUER
is generally adequate.

6.2 Report Preparation

For any of the events listed in
Appendix A, the Shift Supervisor
/ Commissioning Superintendent
is normally responsible to
ensure that a Commissioning
Unplanned Event Report Form is
completed (Originator). The
reports for events which do not
involve equipment or personnel
under Shift Supervisor control
will normally be prepared by the
relevant System Engineer.

For events which involve human
error, the Originator will be
responsible for ensuring that
the parties involved are
interviewed in a timely manner
to permit identification of the
root cause (s) of the errors.

The report is to be submitted to
the Licensing Supervisor, within
one week of the event or
realization of the event.

Guidelines to assist staff in
the completion of CUER Form as
follows:

SI-01365-C7
REV.l
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a) Event Summary ;•

This section shouli include only
a brief summary of the event.
Details of the ;•- event are
documented in section c) on the
second page.

b) Conditions Priajr to Event
£

List of condition* which had a
bearing on the Unplanned Event,
on the sequence of events, or on
the action taken. ;.

c) Description of

The equipment affected should be
included. Proceasf transients,
initial operator ^actions and
response of affected systems
should be described. The
description should include times
and be in chronological order.

d) Action Taken

A brief summary affections taken
to ameliorate the incident. This
section should provide details
on the time to rectify equipment
problems, if applicable.

e) Outstanding actions and
recommendations

This section shonGfl itemize the
l is t of immediate follow-up
recommendations «jhich might
mitigate future occurrences of
the incident 3 (procedural
changes, design changes, etc.)
or which would lead to a better
understanding of tifee event.

f) Support data

A list of relevant alarm
summaries, WRs, Procedure mark-
up and other relevant
attachments to CCER should be
summarized in this section.

SI-01365-C7
REV.l
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g) Originator signature

Provision made for signature of
CUER originator.

g) Management review and
approval

Provision is made for Station
Management review and listing of
recommendations as deemed
appropriate, and for the Station
Manager's approval.

NOTE: Recommendations in the
CUER will reflect information
and conditions at time of event;
subsequent investigations may
prove some statements and
recommendations to be invalid or
unnecessary.

A copy of the standard form used
for a CUER is presented in
Section 7.

Information should be informal,
frank in nature and should
include details of the event,
actual or potential consequences
of the event, initial actions
taken, immediate follow-up
actions (issued WRs, if
applicable) and recommended
follow-up actions. Relevant
p r i n t - o u t s , m a r k e d - u p
procedures, or flowsheets should
be attached as background
information. Names of personnel
involved in the incident will
not normally be mentioned and
should be removed from any
supporting documents submitted
with CUER. _However, where
relevant, the CUER originator
shall retain a record of
personnel involved for
subsequent follow-up.

The original of CUER is then
routed for review to the
Operations Superintendent, the
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Production Manager,
Commissioning Manager.

SI-01365-C7
REV.l

the

Upon completion of the review
process as described above, the
Station General Manager will
approve the CUER for issue by
Operation Document Centre.

The Licensing Supervisor will
call a meeting with the
following committee, normally
within one week after the issue
of CUER, to review the event,
assess root causes and issue
appropriate follow-up actions:
- Production Manager
- Commissioning Manager
- Safety & Compliance Manager
- other as required.

Note: including Deputies, where
available

For certain events, a special
investigation team may be set up
to make a comprehensive report
to the committee and the Station
Manager.

Figure 1 represents a simplified
flowsheet of the sequence and
routing of the CUER.

6.3 Event Follow-up Report

From the meeting with
Commissioning Manager and/or
Production Manager, the
Licensing Supervisor will issue
to the relevant Department
superintendents formal follow-up
actions.

Each UEFR will clearly identify
the discrete action required and
will assign responsibility to
the head of the relevant
department. Guidelines to be
used when completing the UEFR
form are as follows:
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a ) U n p l a n n e d E v e n t
Identif icat ion

Provisions is made for CUER
number and title to facilitate
filing and monitoring of the
follow-up actions.

b) Follow-up Action Required

Actions delegated by the Manager
responsible are to be listed in
this section. The Manager
responsible will assign one of
three priorities to the follow-
up action based on the
probability of recurrence and
the significance of the
shortcomings. In addition, a
target completion date which is
consistent with the assigned
priority will be assigned by the
manager responsible.

c) Details of Actions Taken

Brief description of actions
taken together with completion
dates. If actions are
significantly different than
requested, appropriate rationale
should be stated. Investigation
reports, memos, etc., if
applicable, should be attached.
If the assigned action is a long
term project, then this section
can be used as an update when
significant progress has been
made, however, it will remain as
an outstanding action until
completed.

d) Relevant Support Data

List of relevant reports, memos,
diagrams, marked-up flowsheets,
WRs, revised Operating
Procedures and Tests, etc., is
to be provided in this section.
Support data to be attached to
UEFR.

SI-01365-C7
REV.l
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e) Action Status

This section is completed by the
Manager responsible. The
acceptability of the action
taken is indicated here.
Normally, the UEFR is submitted
to the Manager responsible when
the action is considered
complete, however, for long term
actions progress updates may be
submitted vgfcen appropriate. In
some cases, if the short term
action is Acceptable, but a
further long term action is
indicated, -then provision is
made for the short term action
to be closed - and the further
long term • action to be
identified. A new UEFR is
assigned for the long term
action to provide for follow-up
monitoring. ~

The original-of the UEFR will be
forwarded to the Operations
Document Centre for filing with
the CUER and copies sent to the
actionee and Licensing
Supervisor. -A copy of the UEFR
form is attached in Section 7.2.

Upon completion of the follow-up
action, theactionee submits the
UEFR to him Manager who shall
agree that the disposition is
satisfactorily and verifiably
completed. -Copies are then
routed tD- the Licensing
Supervisor and actionee. The
original of "the completed UEFR
is forwarded to the Operation
Document Centre for filing with
the CUER, with a copy circulated
to Station Management for
information.1

The Licensing Supervisor shall
maintain a record of all follow-
up recommendations (UEFRs) and
their currant status. A status
report of all overdue follow-up
actions will be forwarded to the

SI-01365-C7
REV.l
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Technical Manager and Production
Manager on a monthly basis.

6.4 Report ̂ Registration

Serial numbers for the CUERs are
assigned by the Licensing
Supervisor and are registered
with Operation Document Centre.

Periodically, the Licensing
Group will issue an updated CUER
index to Operation Document
Centre.

Reports will be numbered as
follows:

CUER - YEAR - SERIAL NUMBER (C)

6 . 5 Distribution of the Reports

Normal distribution of the CUERs
UEFR will be as follows:

Station Management (1 copy)
Operations Superintendent (1
copy)
Commissioning Superintendents
(circulation 1 copy)
Safety & Compliance Manager (1
copy)
Operations Superintendents
[Chemistry, Health Physics,
Training, Maintenance]
(circulation 1 copy)
Operations Quality Assurance (1
copy)
FCNE Director (1 copy)
CNCAN Site Representative (2
copies)
RENEL-GEN Director (1 copy)
Operation Document Centre
(Original to File)

[Author (normally Shift
•Supervisor) (1 copy)

The distribution of these
reports is limited to the above
list. Distribution to other
staff memebers is done only on
an "as required" basis.

SI-01365-C7
REV.l
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Distribution of these reports to
others will be at the discretion
of Management

6.6 Records

The original of CUER, UEFR and
supporting data will be filed in
permanent station records.

7.0

7.1 Commissioning Unplanned
Event Report

7.2 Unplanned Event Follow-up
Report
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FPC-0139 Rev.O Dec/93

COMMISSIONING UNPLANNED EVENT REPORT

REPORT NO.

EVENT TITLE UNIT

EVENT SUMMARY

CONDITIONS PRIOR TO EVENT

CUER/Pg.l of 4
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FPC-0139 Rev.O Dec/93

COMMISSIONING UNPLANNED EVENT REPORT

REPORT NO.

DESCRIPTION.1^ EVENT

CUER/Pg.2 of 4

"A \
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FPC-0139 Rev.O Dec/93

COMMISSIONING UNPLANNED EVENT REPORT

REPORT NO.

ACTION TAKEN

•>

OUTSTANDING ACTIONS AND RECOMMENDATIONS

SUPPORT DATA

- - -.

PREPARED BY: SIGNATURE: DATE:

CUER/Pg.3 of 4

- «•
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FPC-0139 Rev.O Dec/93

COMMISSIONING UNPLANNED EVENT REPORT

REPORT NO.

OPERATIONS
SUP'T REVIEW

PRODUCTION
MANAGER REVIEW

COMMISSIONING
MANAGER REVIEW

APPROVAL

-

STATION GENERAL MANAGER DATE

CUER/Pg.4 of 4
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FPC-0140 Rev.O Dec/93

UNPLANNED EVENT FOLLOW-UP REPORT

CUER No.

Event date:

TITLE BSI

UEFR No,

Assigned to:
(Suptd.)

Priority Target
Completion

Assigned
by:

Date

DETAILS OF ACTION TAKEN:

Relevant support information (Report, DCN, WR, OM, etc)

FURTHER RECOMMENDED ACTION (IF ANY)

Action completed
(Suptd.)

Management
approval

Further Action Req'd?

Yes
Action No.

No
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8.0 Appendices

8.1 Appendix A

EVENTS REQUIRING CUER
A table of events which require
the submission of a CUER is
provided in this Appendix.

9.0 Figures

9.1 Flowchart for CUER
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APPENDIX A

EVENTS REQUIRING CUER

ITEM

1

2

3

4

5

6

7

EVENT DESCRIPTION

Significant Equipment Failure

Attempted/actual breach of security, sabotage

Any serious injury to Station staff

Spill resulting in release to environment of
chemicals, oil, toxic gases.

Serious Work Protection Error

As Requested by Station Management

Significant Economic Loss
D20 loss > 100 kg, spill > lMg.
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FIGURE 1

FLOWCHART FOR CUER

ORIGINATOR

LICENSING
SUPERVISOR/
LICENSING

SUPERINTENDENT

OPERATIONS
SUPERINTENDENT

PRODUCTION
MANAGER

COMMISSIONING
MANAGER

STATION GENERAL
MANAGER

DOCUMENT
CONTROL

MEETING:
- PRODUCTION MGR.
- COMM. MGR.
- SAFETY&LIC.SUPT
- OTHER, AS REQ'D

Normally the Shift Supervisor for CUERs.

Assign serial number. Reviews event for
i I cence implications

For Operations input and comment.

For overall Production input and comment.

For Commissioning Input and comment.

Review and Approval for formal issue.

For copy and distribution.

For review of event, root cause analysis
and issue of appropriate folow-up actions.
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