IMPACT OF 2000 YEAR PROBLEMS ON THE NUCLEAR INDUSTRY
SAFETY IN RUSSIA 1

Alexander Gutsalov, Anatoly Alpeev, InnaKaliberda

The Federal Nuclear and Radiation Safety Authority of Russia
(Gosatomnadzor of Russia)

Scientific and Engineering Center for Nuclear and Radiation
Safety
109280, Russia, Moscow, Avtozavodskaya qt., 14/23
Td. (095) 277-40-01

Impact of 2000 Y ear Problems on the Nuclear-Industry
Safety in Russia

OECD/NEA Workshop
Impact of Year 2000 on the Nuclear Industry
8-10 February 1999

Ottawa, Canada




IMPACT OF 2000 YEAR PROBLEMS ON THE NUCLEAR INDUSTRY
SAFETY IN RUSSIA 2

. At present the "Impact of Year 2000 on the Nuclear
Industry" for nuclear facilities safety is studied by the State
Regulatory Authorities of Nuclear Energy and the Federal
Nuclear and Radiation Authority of Russia (Gosatomnadzor of
Russia).

II. Typesand Location of Nuclear Facilities

Nuclear facilities located in Russia are as follows;

- nuclear power plants (NPPs) - 33 nuclear units. 29 of them
are being operated, including RBMK-1000 reactor type -
11 units; VVER-1000 - 7 units; VVER-440 - 6 units; NGR-
600 (nuclear graphite channd reactor) - 4 units and FN-600
(fast neutron reactor) - 1 unit. 4 nuclear units are in
decommissioning;

- nuclear research reactors, critical and subcritical facilities -
107 (61 are in operation, 46 are in decommissioning or are
conserved);

- Industrial fuel cyclefacilities-12;

- other organizations and fud cycle facilities -28;

- ships with nuclear reactor installations - 8;

- nuclear ships with OK 900 A reactor type and 3 with
KLT-40M reactor type;

- other organizations and facilities obtaining and supporting
nuclear ships (institutions, manufacturing joint companies,
facilities) - 29;

- other nuclear facilities (of civil purposes) - about 7000;

- radioactive waste storages ("Radon" type) - 16.
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I1l.  Nuclear facilities are located in Russia in different
temporal zones with the interval of 6 hours from the
Eastern to the Western frontiers. The circumstance may
be actual and it is possible to take it into consideration
in the analysis of "Impact of Year 2000 on the Nuclear
Industry"”. The most of nuclear facilities are located in
the European part of Russia, where 25 nuclear units are
concentrated. In the Eastern part of Russia only 4
nuclear units (Bilibino NPP) are located.

The above Figure shows the approximate location
of nuclear facilities of the highest potential nuclear and
radiation danger.

Nuclear Fuel Cyclein Russian Federation
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V. For the preventive purposes of negative consequences in
the work of programmable instruments and control systems
(PI&CS) and information computer systems (ICS), the
Government of the Russian Federation ordered to do the
following, according to "Impact of Year 2000 on the Nuclear
Industry":

to provide the availability of "Impact of Year 2000 on the
Nuclear Industry" for the organizations, where the PI&CS
and ICS are used;

to provide the publication of "Impact of Year 2000 on the
Nuclear Industry" in mass media;

to analyze the conditions of PI&CS and ICS, to determine
the scope of corrective works of system and applied
software, including the upgrade of equipment, if it is
necessary;

to concentrate in Goskomsviaz of Russia (State
Communication Committee of the Russian Federation) the
available information of the planned measures for the
Implementation of "Impact of Year 2000 on the Nuclear
Industry" and of financial expenses estimation.

to realize the methodological recommendations for "I mpact
of Year 2000 on the Nuclear Industry"
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V. Organizational Measures, Realized by the State
Regulatory Nuclear Authorities.

All facilities and organizations of nuclear energy
should provide the preparedness of PI&CS and ICS for
the year 2000. Besides, they should make the
inventory, preliminary testing, development of plans
for prevention of negative consegquences in the work of
ICS at nuclear facilities taking into consideration
coming year 2000, forming of special commissions at
facilities to assess their preparedness for the year 2000,
provide the specialists training, according to "l mpact of
Year 2000 on Nuclear Industry", and operational
informational support of the specialists of nuclear
facilities and other organizations.
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VI Preliminary Results of " Senstivity" Analysis of
Information Computer Systems for "Impact of Year
2000 on the Nuclear Industry"

The state regulatory nuclear authorities made the
preliminary conclusions of the important exchange of some
equipment and system software, the development of new
applied codes; of the transfer of some data bases to the new
engineering codes; of the modification of engineering and
software means, of obtaining the new software production,
ready for "Impact of Year 2000 on Nuclear Industry".

Besides, some measures are planned in order to provided
the priority of financial means and financial resources for the
priority of facilities and their systems.

The initial results of the nuclear facilities sensitivity to
"Impact of Year 2000 on Nuclear Industry" have shown the
following:

Availability of nuclear facilities, ready for "Impact of
Y ear 2000 on the Nuclear Industry";

Nuclear facilities are sensitive to "Impact of Year 2000 on
the Nuclear Industry", but the important measures may be
realized with the minimal labour and financial expenses,

Availability of nuclear facilities, which require the
detailed analysis of the systems "sensitivity" to "Impact of Y ear
2000 on the Nuclear Industry".
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Conclusion 1. "Impact of Year 2000 on the Nuclear
Industry" Is actual for the Russian nuclear and radiation
dangerous facilities, where control systems of technological
process are used.

Conclusion 2: By present (the end of 1998) the complete
analysis of Russian nuclear facilities sensitivity to "Impact of
Year 2000 on the Nuclear Industry" has not been realized.
Some facilities and organizations do not probably fully
appreciate the effect of "Impact of Year 2000 on the Nuclear
Industry" for their nuclear facilities.
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VIl Preéliminary Conclusion of NPP Sensitivity
to" Impact of Year 2000 on the Nuclear
| ndustry"

Nuclear power plants should be not considered
as independent from "Impact of Year 2000 on
Nuclear Industry", as they obtain the systems,
which are sensitivetoit.

At nuclear power plants it is the information
computer system, which is included into the set of
control systems of normal operation. Among the
information computer systems, the subsystem of
"real time" is functioning. The system exercises
the control of the process cycle of collection,
treatment and registration of information.

For the newly created automatic control
subsystems, such as safety control systems (SCS),
reactor control and protection systems (RCPS),
internal  reactor control  system  (IRCS),
group-functional  control  system  (GFCS),
automatic control system of turbine installation
(ACSTI), generator control system (A-701-03),
centralized control system (SCALA), safety
parameters display system (SPDS) and others,
where computer implementation is planned.
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It should be noted, that "Impact of Year 2000 on the
Nuclear Industry" may be available in attachment of the
information for operator to the real time, and the problem of
"Impact of Year 2000 on the Nuclear Industry" should be
solved in conformity to each subsystem functioning in real time
for the safety of nuclear units with the human-operator contral.
The problem is now reviewed by operating organizations with
the involvement of corresponding design and construction
companies and organizations.

The possibility and consequences of failures in these
systems software, resulted from incorrect parameters
description of the year of the next century, should be
determined and eiminated only after the detailed review of
each concrete control system functioning.

According to the preiminary estimations "Impact of Year
2000 on the Nuclear Industry" should not influence on nuclear
units safety, as the forming of signals of automatic control
systems, important for safety, doesn't include so prolonged
intervals of time as a year or a month. But the final conclusion
of the problem is undoubtedly expected from operating
organizations.
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VIII. Objectives of Gosatomnadzor of Russia According to
“Impact of Year 2000 on Nuclear Industry”

As it is recommended in the Report prepared by the WS
Atkins Consultants company on behalf of UK Ministry of
Trade & Industry the following general measures should be
taken by the Regulatory Body:

1.to require that operating organizations license holders
should develop the strategy of "Impact of 2000 year on
Nuclear Industry" solving;

2.10 determine the standards to be observed by operating
organizations/ license holders;

3. to co-operate’lkeep in touch with the licence holders and
render them the expert service;

4. to require that operating organization/ licence holders should
demonstrate the protection of NPP from the safety point of
view when preparing to the year of 2000;

5. to assess whether operating organization/ licence holders has
ensured/would be able to ensure the protection of NPP from
the safety point of view when preparing to the year of 2000;

6.to consider the variants of actions regarding operating
organization/licence holders that do not ensure the plant
integrity from the safety point of view when preparing to the
year of 2000.

In general, we support the proposals and have the plans to
give the corresponding directions to the Regional Offices of RF
Gosatomnadzor as well as to the inspections at the installations
under supervision.
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| X. Purposes of Normative Regulation

To our opinion, the most essential item in realization of the
proposed measures is the forming of criteria for revealing of
more important tasks from the safety point of view to be
settled first. For this purpose, it should be expediently to
propose to operating organizations the following criteria to
make range on safety importance of all revealed
"date-dependent” systems and components at nuclear and
radiation dangerous installations:

- to the first class (as more dangerous) the "date-dependent
systems & components’ should be assigned, that
automatically (without the operator's actions) exercise the
control of safety related equipment at the installation;

- to the second class those "date-dependent systems &
components” should be assigned, that map the information
for the operator for prompt realization of automatic
control of safety related equipment (failures of those
systems & components posses the certain degree of
protection in capacity of operator and therefore they are
less dangerous, than the first class components &
systems);

- to the third class those "date-dependent systems &
components’ should be assigned, that automatically
register and keep the information important for safety and
necessary for the following analysis and unprompted
using for operation of the installation.
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From our point of view, the "date-dependent systems &
components" of the first class should be ultimately defined
and the preparedness for "impact of Year 2000 on the
Nuclear Industry” should be demonstrated on each system.

The "date-dependent systems & components' of the
second class should also be defined and, except the technical
decision to overcome the "Impact of Year 2000 on the
Nuclear Industry”, the organizational measures should be
taken with the operational staff (operators) in order to
understand the possible events when mapping the
information inadequate to the real state of process
installation or its components.

The "date-dependent systems & components” of the third
class should be defined, and on each of them the
corresponding measures should be taken, that prevent to
obtain the inauthentic conclusions for further safe operation
of nuclear facility.
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X. Conclusions

1. The work for prevention of negative consequences in nuclear
facilities operation and in their computer systems in
accordance with coming year 2000 is being realized in
Russia.

- The facility sensitivity analysis was carried out and the
plan of measures of "Impact of Year 2000 on the Nuclear
Industry" was prepared,

- The general idea of possible influence of 2000 year
problems on NPP safety was deve oped;

- The coordination of efforts and financial resources is
required for priority facilities.

2. It isimportant to develop a Regulatory Document like Safety
Guide and Methodological Recommendations. It is the task
of Gosatomnadzor of Russia. The joint development of the
document with Minatom (Ministry of Nuclear Energy of
Russia) is possible.

3. Methods of sensitivity analysis of nuclear facilities to
"Impact of Year 2000 on the Nuclear Industry" is based on
the analysis of "date-dependent systems and components" for
the determination of their classification according to the
principle of the most dangerous intervention into nuclear
facility operation.,

4. Gosatomnadzor of Russia bdieves, that "Impact of Year
2000 on the Nuclear Industry" requires the regulatory
activity.



