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ABSTRACT

As part of the Soviet-Designed Reactor Safety
(SDRS) element of the International Nuclear Safety
Program (INSP), the United States Department of
Energy (US DOE) is funding a plant safety evaluation
(PSE) project for the Novovoronezh Nuclear Power
Plant (NvNPP). The Novovoronezh PSE Project is a
multi-faceted project with participants from sixteen
different international organizations from five different
countries scattered across eleven time zones. The
purpose of this project is to provide a thorough
Probabilistic Rkk Analysis (PRA) and Deterministic
Safety Analysis (DSA) for Units 3 and 4 of the NvNPP.
In addition, this project provides assistance to the
operation organizations in meeting their international
commitments in support of safety upgrades, and their
regulatory requirements for the conduct of safety
analyses.

Managing this project is a complex process
requiring numerous management tools, constant
monitoring, and effective communication skills.
Employing management tools to resolve unanticipated
problems one of the keys to project success.

The overall scope, programmatic context,
objectives, project interactions, communications,
practical hindrances, and lessons learned from the
challenging performance of the PSE project are
summarized in this paper.

I. INTRODUCTION

A. Overall DOE Program Scope

The US DOE, under the auspices of the INSP,
provides assistance to the nuclear industry in Central
and Eastern Europe and the countries of the Former

Soviet Union to help foster and further develop the
safety analysis capabilities at individual nuclear power
plants (NPPs) and their technical support organizations,
to the extent that it supports safe operation.

The US DOE safety analysis project at the NvNPP
will also provide assistance to the operating
organization in meeting their international commitments
in support of safety upgrades, and their regulatory
requirements for the conduct of safety analyses.

To ensure that both the deterministic and
probabilistic safety analyses are plant-specific and
accurately incorporate design parameters, current plant
system configuration and status, and operational data,
the primary responsibility for technical management and
conduct of the in-depth safety analysis must reside with
the Novovoronezh NPP. Furthermore, the arrangement
of the work in this manner ensures that the product of
the work will be utilized and incorporated into plant
operational modifications and decision making
regarding engineering upgrades.

The work is funded by US DOE and Novovoronezh
NPP. The management and technical work are carried
out by NvNPP and Russian subcontractors.
Management and technical assistance is provided by US
Argonne National Laboratory (ANL) and SAIC, a

private US contractor. Battelle Pacific Northwest
National Laboratory (PNNL) provides administrative
support for the DOE program.

B. Background

In July 1997, an initial contract was placed between
NvNPP and PNNL for the PSE Project. The PSE
project scope of work is focussed on selected areas of
safety anal ysis that are intended to support NvNPP’s
development of an ISA, including: systems description
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documentation, plant-specific data collection, RELAP
Deck development, Deterministic Safety Assessment
(DSA), Level 1 Probabilistic Risk Assessment (PRA),
and limited scope external events PRA.

In September 1997, the Russian regulator

Gosatmnadzor (GAN) issued its “Guideline for the In-
depth Safety Assessment (ISA) of Operational NPP
Units with VVER and RBMK Type Reactors,” hereafter
referred to as the GAN ISA Guideline.

In the spring of 1999, discussions were initiated
between ANL, PNNL and NvNPP to discuss possible
areas -of expansion to the PSE project. This expansion
would support the conduct of activities for generating
deliverables useful to the production of an In-Depth
Safety Assessment Report (ISAR) for Novovoronezh
Units 3 and 4, so that NvNPP could meet the GAN ISA
requirements.

NvNPP intends to lead the ISAR preparation and
coordinating its management with Rosenergoatom
(REA), the Russian utility company operating all NPPs
in Russia except Leningrad NPP. NvNPP has been
given direction by Russian Ministry of Energy
(MINATOM) to work closely with the Russian
Regulator (GAN) during the production of the ISAR.

C. Project Goals and Objectives

The general objective of the PSE project is to
assess the current safety level of NvNPP through the
performance of in-depth safety analyses. The analysis
will use methods and techniques comparable to those
used for western nuclear power plants. The end result
of the analysis will be a documented safety design basis
and plant risk profile that will provide support for safe
plant operation and justification for proceeding with
possible NPP upgrades.

Specific objectives are as follows:

Perform a Level 1 Internal Events PRA and limited
scope External Events PRA for full power operation
of the VVER-440/230 Units 3 and 4 to a level of
quality comparable to western standards. The PIL4
will reflect the as-built condition of the units on June
1, 1999.

Perform a deterministic safety analysis (DSA) for
Units 3 and 4 that reflects the as-built condition of
the units to a level of quality consistent with
Western standards. The DSA will include a design
basis and limited scope beyond design basis

●

●

●

●

●

●

●

accident analysis and radiological consequence
assessment.

Transfer of current US computer software and
reactor safety analysis methodologies required to
carry out the project tasks to the PSE Project team.

Develop and document technical guidelines for the
project work that follow accepted Western
standards and meet anticipated regulatory
requirements tlom GAN.

Develop a NvNPP plant-specific database for the
computer models and other calculations.

Develop a state-of-the-art thermal hydraulics model,
RELAP5/MOD3.2 based, to carry out DSA
calculations and support the analysis of PRA success
criteria.

Incorporate the results of a DOE funded, independent
Russian peer review.

To identify the dominant contributors to core damage
frequency.

Based on the safety assessment of the current state
of the plant, recommendations shall be made for
measures to improve plant safety which include
physical plant upgrades, safety system actuation
setpoints, signals and procedures.

The primary responsibility for technical
management and conduct of the in-depth safety analysis
must reside with NvNPP. Furthermore, the arrangement
of the work in this manner ensures that the product of
the work will be utilized and incorporated into plant
operational modifications and decision making
regarding engineering upgrades.

In order to perform the study compatible with
western standards, all tasks are performed according to
project guidelines that carefully delineate every step of
the study as it is described in part III. A quality
assurance (QA) program is implemented according to
the QA project guideline. In addition, all technical
deliverables are reviewed by an independent Russian
Peer Review organization.
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II. PROJECT ORGANIZATION

The NvNPP PSE is managed and performed by the
Russian project team consisting of NvNPP,
Atomenergoproect (AEP) Moscow, OKB Gidropress,
Kurchatov Institute (RRC KI) and the Gosamnadzor
Science and Engineering Center (GAN-SEC).
Contractual, management and technical assistance is
provided by Battelle Pacific Northwest National
Laboratory (PNNL), ANL, and Science Application
International Corporation (SAIC).

The NvNPP PSE project organization is shown in
Figure 1. The project organization is extremely
complex; involving participants from sixteen different
international organizations from five different countries
scattered across eleven time zones ! It is the very nature
of international projects involving hi-lateral resistance
to be as “inclusive” as possible in order to reach a
successful conclusion.

The NvNPP PSE project clearly fits into this
definition. Although the primary purpose is to transfer
technology to the NPP, it is necessary to encourage
involvement and acceptance of the final results by the
utility (REA), the regulator (GAN) and the Russian
government ministry (MINATOM) so that the results of
the project have a meaningful impact on the ability of
the NPP to implement measures to improve safety. As
the PSE project continues to grow in scope, the
involvement of these organizations is strongly
encouraged and supported by US DOE.

A description of the responsibilities of various PSE
organizational functions is described below:

● Proiect Steering Committee (SC) – A goup made up
of senior representatives of the financially
participating organizations, i.e., NvNPP, REA and
US-DOE. The steering committee responsibilities
include the following:

establishing the high level project objectives and
policies;
approving the project work plans and any
changes to the work plans;
securing the financial and technical resources
necessary to carry out the projecc
monitoring the development of the project;
delegating authority to the project administrative
and technical project managers;

The steering committee meets one-to-two times per
year with the purpose of obtaining reports from the

●

●

●

●

●

●

project managers on project status and deliverables,
and approving changes in the project work plan.

Proiect Manager – Provides the overall interface
with the U.S. Project Coordinator, U.S. Project
Management Assistant, Technical Managers and
Russian subcontracting organizations. In addition,
the project manager provides the interface between
the Working Groups and the U.S. contracting agent
on all matters relating to contracts. The Project
Manager is an engineering manager from the NPP.

National Laboratories – On behalf of DOE, the
INSP is managed by PNNL, who provides support
in the planning, management, implementation,
financial control, and procurement for the Soviet-
Designed Reactor Safety Program. ANL supports
PNNL in their management role and serves as the
Technology Integrator for the Plant Safety
Evaluation component of the INSP as well as the
U.S. Project Coordinator (PC) for the PSE project.
Brookhaven National Laboratory (BNL) supports
ANL by providing technical guidance and review
of the QA and Peer Review activities.

U.S. Proiect Management Assistance [PMA) and
S~ecialized Technical Assistance C3TA) – Provides
regular on-site technical and managerial assistance
to the NvNPP project team to ensure project
coordination and flow. Provides technology transfer
and specialized assistance when needed. Participate
in the elaboration of the project guidelines,
providing the support for their development based
on previous guidelines. Technical assessment of all
project deliverables in coordination with the peer
review team. Provide support to the PC, including

status reports. Provide technical training to host
country participants upon request. SAIC is under
contract to provide this function.

Contract Manager – The contract manager is
responsible for keeping all levels of management
aware of their individual budget situations (funds
remaining versus fractional task completion, for
example)

OA Manager – The QA manager is responsible for
assessing the quality of the individual tasks
according to a task breakdown to be agreed upon
with the individual task manager.

Independent Peer Review and Ouality Assurance –
The US DOE has separately contracted the Russian
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Figure 1: Novovoronezh Plant Safety Evaluation Project Organization
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Academy of Sciences-Nucle~ Safety Institute
(IBRAE) to provide a quality assurance plan
and an independent peer review of the project
deliverables with technical assistance provided
by BNL.

Detmtv Proiect Manager – The main
responsibility of the Deputy Project Manager is
to maintain quality performance of various
tasks. He also carries out duties requested by
the manager and fulfills his responsibilities
whenever he is unavailable to the project.

Members of the Proiect Committee – From
each Russian Organization (AEP, EDO
“Gidropress”, RRC ICI, and GAN-SEC) one
team member is responsible for coordination of
the work in their institutes.

Technical Activitv Managers – Responsible for
supervising the work -of individual Task
Leaders to guarantee the overall technical
quality of the work performed and the
deliverables submitted in the associated
technical areas.

III. MANAGEMENT TOOLS

Management of the PSE project is a complex
process requiring numerous management tools,
constant monitoring, and effective communication
skills. Employing management tools to resolve
unanticipated problems one of the keys to project
success.

A. Project Work Control Process

The establishment of an effective project work
control process is the main tool used to manage the
preparation of project deliverables by Russian
subcontractors. Figure 2 provides a graphical
depiction of the project work control process used
on the PSE project. Although it is not possible
and/or practical to bring all of the US DOE projects
under a single process model, the model presented
in Figure 2 has ,proven to be an effective approach
for implementing the necessaty controls to
implement the PSE project.

A description of each of the project control
documents in Figure 2 is provided below.

● Froiect Work Plan – Overall project
controlling document that addresses the effort
required for the performance of activities to be
performed by the NvNPP personnel supporting
Russian organizations for the entire project.

Prepared as part of the overall INSP budget
and planning process.

~

Project Work Plan

QIntegrated Project
Plan & Schedule

*

%-

+

Statement of Work
(Task Orders)

Preparedby PC

Maintainedas ‘living
document” by NPPwith
supportfromPMAand input
fromPC.

Finat Draft prepared by PMA
with PC input. NPP reviews,
mocMes and approves.

Prepared by PC with input
from NPP and PMA.
Iteratively developed &
negotiated between these
parties and PNNL Contracts

Prepared by NPP with support
from PMA

●

●

●

●

Figure 2: Project Work Control Process

Intemated Proiect Plan & Schedule – A “living
document” which is periodically updated to
reflect the overall project scope of work and
schedule.

Procedure Guides – Controlling document
defining standards, technical methodology and
documentation requirements. Procedure
guides describe the workscope, definitions and
terms, method, task interfaces, work packages,
and supporting documentation requirements for
specific project deliverables in a technical
work area.

Statement of Work/Task Orders – Contracts
for specific pieces of the scope. For each task,
a statement of work is produced. The purpose
of the specific statement of work is to specify
the detailed scope of work, the deliverables
and their due date, and to address the effort
required for Russian project management of
activities performed by the NvNPP personnel
as well as supporting Russian organization
personnel.

Task Work Plans – Plan to control individual
tasks within the SOW/Task Order. In the task
work plan, the NPP describes the approach that
will be used to perform the required scope of
work under a specific task order. References
are made to the associated procedure guides.
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-,. Specific terms of a particular task order are
often clarified in the task work plan. Approval
of Task Work Plan is required before NPP is
authorized to begin work on associated
technical deliverables described in the Task
Order.

B. Other Project Management Tools

● Monthlv Management Reports – As the
Russian Project Management organization,
NvNPP is required to prepare monthly project
status reports over the duration of the project.
The project status reports include progress and
status of each sub-task working group activities
for that month, as well as any issues, problems
or recommendations that need to be addressed
by the US Project Coordinator. In addition,
whenever a steering committee meeting,
project team meeting, or working group
meeting has been held during a given month,
that specific month’s project status report
include a summary of that meeting.

● Proiect Schedule – Maintaining ‘an accurate
and up-to-date schedule is a requirement in the
PSE project. All Task Orders contain a
requirement for preparing deliverables
according to the approved project schedule.
The Project Manager maintains the schedule,
with input from the task leaders. One week
prior to monthly meetings, the schedule is
revised and distributed to the project team for
review along with a report that documents all
changes introduced to the schedule. These
changes are discussed during monthly project
meetings where an “approved” schedule

revision is issued.

● Electronic Mail – Electronic communication is
essential to maintain effective communication
between the various US and Russian
organizations participating in the project,
which are often separated by large distances
and time zones. On the PSE project, Email has
been an essential tool in the process of
assigning action items and subsequent issue
resolution. After each monthly meeting a list
of action items describing each person(s)
responsibility, and due date is prepared as part
of the official record of the meeting and
distributed via Electronic Mail. Each person is
responsible to reply with the results prior to the
due date. Despite occasional unavailabilities,
using Electronic Mail has proved to be the
most efficient way of communication for the
PSE project.

● Meeting Minutes & Protocols – Official

meeting protocols are a standard feature of the
Russian approach to work management.

Documenting the result of each meeting in the
form of an official protocol or informal
meeting minutes is a valuable tool to ensure
that the results of each meeting are clearly
understood by both the Russian and US teams.
Following each meeting, the minutes/protocol
is distributed among all team members and
becomes part of the ofilcial project record.

● Local In-Countrv Sumort - Establishing an in-
country point of contact is vital for expedition
and daily progress of the project. For NvNPP
PSE project, it is especially important to have
an in-country resource in Moscow so that the
communication between Russian organizations
in Moscow, NvNPP, and the PMA (SAIC)
Prague office in the Czech Republic is
maintained. The Prague office plays the same
role in maintaining the communication with the
U.S. experts across the U.S.

● On-site Presence - It is very important to
maintain a substantial level of interaction
between NvNPP staff and team members from
different organizations involved the project.
Experience has shown that monthly on-site
meetings and working sessions are cost
effective and time saving tools for resolving
issues requiring input from several
organizations.

C. Programmatic Tools

. INSP Information Exchange Meetinm –
Beginning in 1997, US DOE has organized an
annual information exchange meeting in
Obninsk, Russia. During this weeklong

conference, organizations involved in INSP-
funded projects are invited to make
presentations on topics of interest in the
general area of safety analysis for Russian-
designed NPPs. These meetings offer a forum
for exchange of ideas and development of
professional relationships among Government
officials, US Contractors and their counterparts
in the recipient countries in Central and
Eastern Europe and the Former Soviet Union.

IV. PRACTICAL HINDRANCES

On a day-to-day basis, the management team
needs to address a variety of problems, any of
which have the potential to lead to significant
delays in progress. Specific examples of problems
that have been faced on the NvNPP PSE project are
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-4 described below. Such problems have been
effectively addressed using the general principles
and management tools described in Section III of
this paper.

A. Vast Geographic Dispersion

The NvNPP PSE is performed by staff located
in Novovoronezh, and Moscow in Russia, the
Czech Republic, Slovakia, and various locations in
both the East Coast and West Coast of the U.S.A.
In addition, any special expertise needed for thk
project is acquired from various organizations.

In order to maintain constant interaction, team
members should meet in NvNPP or Moscow
regularly. Organizing these meetings, logistical
details, preparing agendas, follow-up and
addressing unanticipated situations can have been a
major impact on the pace of progress on a
particular project.

B. Communication

Communication is the key to project
performance and if could effect the overall
performance. NvNPP PSE team members are
located in seven locations in different countries
across eleven zones. Availability of effective means
of communication and document transfer between
many of these areas is limited. The roles and
responsibilities of various individuals are often
unclear. In addition, staff turnover has also had an
effect on communication efficiency.

There are numerous examples of
communication problems that have caused major
delays and interrupted project progress. Notable
examples include:

●

●

●

●

c.

Problems acquiring computer hardware

Problems associated with dealing with customs
organizations

Problems in the task order development,
negotiation and implementation process

Problems with organizing an effective
mechanism to pay contributing Russian
organizations

Multilingual Document Production

Documents required to perform NvNPP PSE
are either generated in English or Russian and
eventually the majority of documents should be
translated to both languages for technical and peer
reviews. The official language of the study is
Russian, but the formal project deliverables will be
produced in both Russian and English. Working
files and reference material generated in addition to

the project deliverables may be maintained in the
Russian language only. On the NvNPP PSE
project, the US technical reviewers make an effort
to review documents in Russian language in order
to facilitate the review process and minimize the
work effort required for translation.

To illustrate the importance of communication
and language problems, the process generating a
System Description Document (SDD) is described
below:

1.

2.

3.

4.

5.

6.

7.

8.

A “draft” revision O of the SDD (in Russian) is
prepared by the Russian Task Leader and sent

to the US reviewers.

The US Reviewers provide written comments
andJor mark-ups and send to the Russian Task
leader for resolution.

After resolution of all US Reviewer comments,
the document is translated to English.

The US Reviewers perform a review to ensure
the quality of translation.

After resolution of any translation comments,
Revision O of the document is issued to the
project team according to the QA procedures,
sent to PNNL for payment and to the Russian
Peer Reviewer (Russian version only).

The Peer Reviewer provides written comments
and/or mark-ups and sends to the Russian Task
leader for resolution.

The Task Leader prepares an official reply to
all Peer Reviewer Comments and makes any
necessary changes to the document.

After resolution of Peer Reviewer comments,
Revision 1 of the document is issued to the
project team according to the QA procedures,
sent to PNNL for payment.

This process is extremely time-consuming and

difficult to implement. On the NvNPP PSE project
there are more than 200 required deliverables that
need to be prepared under this type of document
approval process. The demands on the Russian

team are extensive. Experience has shown that a
single “weak link” undermines the entire process.

D. Hardware and Software Problems

In many occasions, incompatibility of some of
the software applications used by various team
members, difficulties in providing computer
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-1 hardware, software, and services, and bilingual
nature of the project could become a serious threat
to meet deadlines.

E. Project Work Control Issues

Russia and the US have different norms and
standards for work performance and failure to
address this in the project management approach
can lead to disastrous results.

An effective project work control process (see
Figure 2) is critical to project success. NvNPP PSE
experience offers the following insights:

. Technical Standards - A clear definition of
technical standards and documentation
requirements for each specific deliverable is
essential. It is usually not practical (or even
possible) to provide this level of detail in a task
order statement of work. In the NvNPP PSE,
procedure guidelines and task work plans were
devised to address this concern. The guidelines
are support documents for the statements of
work.

● Task Order Development - It is generally not
advisable to include details related to technical
methodology in a task order. Inconsistencies
between what is stated in a task order and
subsequently issued project documents will
inevitably lead to problems. In the NvNPP
PSE, procedure guidelines are referenced in
the task order and were specifically devised to
be the single controlling document that defines
methodology and documentation requirements.

. Contract Negotiations - Negotiation of the
level of effort required for completing a scope
of work specified in a task order is a prime
example where differences in norms and
standards can lead to poor communication and
misunderstandings. As a general rule, it is
strongly recommended to complete the

development of procedure guidelines
BEFORE negotiating levels of effort or
initiating task orders that involve technical
deliverables. Numerous case histories are

available on the INSP program where
initiating task orders to perform technical
work without having previously completed

procedure guides has led to serious

misunderstandings and intractable problems
between the US and Russian partners. The
general work control principles in Section II
offer a proposed approach to this problem.
However, the development of procedure

guidelines also requires a task order, which
can also contribute to the project delay.

●

v.

Streamlined Contract Atmroval Process -
Benefits to work productivity and schedule
efficiency can be achieved through the
development of a streamlined process for task
order initiation, payment and approval that
minimized contracting delays. On the NvNPP
PSE project, lack of effective internal
communication during this process (primarily
miscommunication between NvNPP and their
subcontractors) resulted in the need to make
numerous and constant revisions to contracting
documents before they were finally approved.
After several years of experience on this PSE,
the process has greatly improved.

CONCLUSIONS

Managing a multi-faceted international project
is a challenge that depends on precise planning,
careful selection of appropriate management and
communication tools, application of QA practices,
and constant monitoring.

In order to succeed in such a
iterative approach to performance,
consistent project tracking, constant
among team members, and
communication within organizations
carefully established and maintained.

project, an
innovation,
interaction

effective
should be

Obviously, the specific issues of each project
are different. However, it is the hope of the authors
that the organizational process used in the NvNPP
PSE project presented in this paper will provide a
valuable contribution to gaining an improved
understanding of the issues involved in making
such large, multi-faceted international projects a
success.
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