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Abstract

Bilibino NPP has four 12 MW(e) water cooled graphite moderated channel reactors. The plant
has been in operation since 1973 in conditions of isolated local energy system in a remote area with
extreme climatic conditions. The plant accounts for almost 70 per cent of energy produced in the
region, it also provides heating to the regional centre. The plant's organisational structure is on the
whole consistent with the standard structure of other NPPs of ex-USSR. At the same time there are
some specific features due to high cost of personnel in the prime cost of the generated energy. As a
result a need arises to broaden the task of catering for each worker and, therefore, to extend and
increase the level of training. The number of high-quality personnel is on the increase. A method of
step-by-step training is widely used at all work areas for training operations personnel. At the end of
each step a worker is engaged in independent activities at this work area. When a plant is located in a
remote area efficient and effective maintenance becomes highly instrumental. The engineering and
design support on the part of the utility and equipment manufacturer begins to play a greater role.
Activities to optimise the plant organisational structure were mostly characterised by merging of
subdivisions and by some change in the proportion of different categories of personnel. It would be an
optimum decision to put all supporting services, namely, logistics, book-keeping and staffing
departments, within the utility's authority. Operations experience of the Bilibino plant will certainly
be valuable for projection, location choice and staffing of plants with small and medium reactors.

1. STAFFING AND TRAINING EXPERIENCE AT THE BILIBINO NUCLEAR POWER
PLANT

The Bilibino NPP operates the EGP=6 nuclear reactors, which are water-cooled
graphite-moderated heterogeneous channel type reactors. Their prototypes are two Beloyarsk
plant reactors and the world's first reactor t Obninsk. The plant has four similar units and a set
of auxiliary plant equipment. The design electric power is 48 MW(e). Over the recent five
years the average plant load has been 15-25 MW(e), moreover maximal heat supply from
turbine extraction piping sometimes exceeds prescribed thermal power of 67 Gkal/h and has
been permanently kept at the same level. Construction of the site began in 1966. ON
December 31, 1973 start-up activities were completed at unit 2. In January 1974 the unit
generator was and connected to the grid and loaded. IN April, 1974 the unit was brought to
rated power. Unit 2, 3 and 4 were put into operation in late 1974, late 1975 and in 1976
respectively. At present the staff of the plant numbers 670 people.

The Bilibino nuclear power plant provides energy for the Chaun-Bilibino mining and
industrial region of Chukotka and heat to the nearby town of Bilibino. The plant operates in
the autonomous Chaun-Bibilibin energy system. It is connected to the grid by three
transmission lines, which are 1,000 kilometers long. The floating diesel electric station
"Northern Lights" operating at the design 24MW(e) power and Chaun thermal power station
(design electric power of 30.5 MW(e)) operate in the energy system along with the Bilibino
plant. Bilibino NPP has been operating in a load following mode that requires reactor
operation within a range of 50 to 100% of the rated power. It is explained by the fact that due
to its design the Bilibino plant is the most stable power source in a load following mode of
operation as compared to other stations in the energy system. This mode of operation is a
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design-based one and does not require trip of equipment. The Chaun-Bilibino energy system
has an irregular 24 hour load schedule, which requires significant multiple power changes.

In 1974, the Bilibino NPP started to supply heat to an adjacent industrial complex. IN
1976 a heating system was commissioned to provide heat to living quarters of the town of
Bilibino and industrial enterprises, the Bilibino plant is the only source of thermal energy I the
region. Most of its thermal energy goes to communal services and caters for every day needs
of the population.

The construction of Bilibino NPP was of great importance to the region as it created a
powerful and reliable energy source, which does not involve a lot of tranportation. Instead of
transporting 190, 000-200, 000 tonnes of fossil fuel a year for electrical station and boiler-
house the Bilibino NPP takes delivery of fuel channels weighing a total of just 40 tonnes
(including the containers). Cargo is delivered by air.

Specifics of the Bilibino NPP location:

— Severe climate (lasting winter temperature of up to -50 C) with a long polar night;
— The region is water-short due to lack of ice-free streams, rivers and lakes;
— Mountainous relief with a mixture of rocks and deep internal ice;
— Remoteness from industrial regions and main roads, including ports of the northern

shipping route. Seasonal character of "enter" roads used for forwarding food and
equipment, fuel and construction materials for the region and the Bilibino NPP. Some
goods can redelivered by air, but such delivery is very costly and there are limitations by
weight and size.

— Relatively small power of local energy system;

These specific features of the region predetermined special requirements for the NPP
and its equipment, in particular for the reactor. In general these requirements are as follows:

— Simple and reliable design configuration and all its elements, minimum of equipment
requiring qualified operations and maintenance;

— Great reactor stability n emergencies, including loss of power supply to house loads;
— Development of equipment allowing for local transport means,, that is mostly in units to

ensure minimum of installation in-situ. Owing to this requirement the major equipment
location project so much needed by the plant was developed.

— Use of plant water cooling systems or systems of heat removal from turbine condensers
with minimal water losses.

— The above explains the following peculiarities of the Bilibino NPP operation:

— NPP has four similar units;
— All the units are located in the same building, moreover turbines and reactors are located

in the halls shared by all units;
— Due to a large number of units and with maintenance lasting an average of 2-3 months,

maintenance activities are always underway at one or the other unit;
— Extreme remoteness of the plant accounts for financial difficulties related to employment

of contract workers;
— Long holidays for employees - six months after 1.5 years of work record (according to the

law on staffing in conditions of the Extreme North);
— Location of Bilibino NPP in the region where energy is poorly developed makes it

impossible to hire qualified personnel among local population;
— The region lacks infrastructure for training personnel for NPPs, including workers.
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All these peculiarities result in the following:

— Personnel is very large I number per installed capacity (15 times higher than at other
Russian NPPs);

— Labour payment funds account for a significant share of electric energy cost (an average of
40% a year);

— Large number of maintenance personnel (it is very costly to involve contract workers);
— Training of practically all the personnel (both operations and maintenance personnel) is

conducted directly at their work areas;
— Experienced personnel from other NPPs cannot be involved owing to the unique design

configuration and equipment.

How do all these things influence staffing and training of personnel?

(1) All operations personnel are trained directly at their work areas. Moreover, only
consecutive promotion is possible. For example, in reactor-turbine department it is as
follows:
— Fitter on duty
— Reactor department operator
— Turbine department field operator
— Senior turbine department field operator
— Unit operator
— Senior unit operator
— Reactor-turbine department shift supervisor.

Thus, senior operations personnel have practical experience of operating all the
equipment.

(2) Maintenance activities have a greater scope.

— Each subdivision caters for all the units,

— Much more equipment is serviced than at other NPPs.

(3) There are more specialists of higher qualification at the plant.

(4) There has been a merger of a number of subdivisions:

— Reactor turbine department operates all operating equipment.
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