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1 Introduction

The Kalinin NPP is situated near the city of Tver, between Moscow and St Petersburg in the
Kalinin Region of the Russian Federation. The plant consists of two operating, small series VVER
1000MW units with a third of the large series nearing completion. Unit three will be equipped with
a fullscope simulator (which is ready for operation) and the specification for the simulator for units
one and two has commenced.

In order to take advantage of international experience and practices the Kalinin NPP has
contracted Siemens for consultancy and equipment supply to the training facility. Siemens, as an
international company with wide ranging experience of training, will assist in the adaptation of
these techniques to the Russian situation. It should be noted that Kalinin NPP is using its own
funds for this work and also that this type of direct arrangement has not been the usual practice for
international co-operation on nuclear safety improvements in Russia.

The Management of Kalinin NPP has the stated goal of performing its training according to
best international practices in training settings that are fit for purpose.

The work being undertaken principally comprises the construction, eq -pping and provision of
infrastructure to support off-the-job training of personnel employed at the Kalinin NPP. Training in
technical and non technical competencies will apply best international practices by conforming with
the principles contained in the IAEA "Guidebook for the Training of NPP Personnel and its
Evaluation."

The main purpose of the project is to provide Kalinin NPP with a state of the art training facility
through the realisation of objectives which can be summarised as follows:

• Completion of the construction of the buildings to house classrooms, fullscope simulators, other
simulators, training equipment and appropriate infrastructure.

• Procurement of training and other equipment.
• Improvements in the current training process through the application of the Systematic

Approach to Training (SAT).
• Development of a detailed action plan.

In realising these objectives the application of SAT has commenced with the evaluation phase,
using a basic checklist of criteria. A joint working group has been set up and has analysed the
current situation in some detail for operations training. Due to the large numbers of personnel it
was decided that the detailed work of the group would commence with continuing training and in
particular with that for the unit shift supervisor. When there is a training system already in
existence, this is the only logical starting point. Early feedback of improvements to all the other
phases of SAT will be made without any interference to the training service currently supplied to
the NPP. These improvements and the procurement of identified equipment will be made according
to the action plan and will take into account other internationally funded projects taking place at
Kalinin NPP and other Institutes in Russia. Sections 3 to 6 of this paper describe some of the
results of this evaluation. Section 7 indicates some aspects of the action plan.

In order to improve information exchange between Kalinin and other facilities world wide, the
training department will additionally provide training for NPP personnel in English. Although
language courses will be primarily be for the staff of Kalinin, both Russian and English courses will
become available on a commercial basis for personnel from other institutions.
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2 Unit 3 Information Regarding Completion and its Implications on Training

1. When the erection of unit 3 was stopped, in the late 198O's, no programme for preservation of
the buildings or the already installed technical equipment was available.

2. At the end of the eighties the Russian Regulator reviewed its requirements for the erection and
operation of new NPPs in Russia which are now closer to international standards. The
realisation of an original V-320 project is impossible and modernisation of the design is
required.

3. The financing of the completion of unit 3 is planned to be realised by the Operating
Organisation.

4. All current planning is scheduled for commissioning in the years 1999/2000.

5. As a result of the new structure in the Russian nuclear industry some of the components will be
different to previous VVER-1000s (for example the turbine will be taken from a factory in St
Petersburg and not imported from Charkov which is now in the Ukraine.) A lot of other
equipment, specially I&C and computers will be imported from western countries.

6. The number of personnel already appointed to Unit 3 is: approximately 600

The number still to be recruited is: approximately 400

The number still to be trained (some trained personnel on Stage 1) is: approximately 350

3 Organisation of Personnel

3.1 Staff Groups and Numbers

In approximate terms, of the 5100 personnel employed by Kalinin NPP 2400 are in the
organisation reporting to the Chief Engineer. This part of the organisation more closely relates to
"the NPP personnel."

Personnel

Operation persons,
Maintenance persons,
Engineering and technical support persons,
Administration, management, control persons,
Services persons,
Initial Trainees
Totals

Approximate
number

400
1300
400
100
200
65

2465

Approximate
number for

training

400
1300
200

0
65

1965

3.2 Operational Management

Stages 1 and 2 each have a Deputy Chief Engineer for Operations. There are 6 complete shifts and
sufficient personnel to provide a seventh for the responsible shift positions. In some cases there are
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eight personnel available. The pattern of shift rotation however is only for five shifts, with the
others only providing cover for, holidays, sickness and training.

The shift rota worked by the five shifts is based on a 15 day cycle rotation pattern of:
NNN-EEE--DDD-

and the following hours:-
N = 23:30 to 07:30
D = 07:30 to 15:30
E= 15:30 to 23:30

Even with thirty minutes allowed for shift change, this results in less than the necessary 36 hours
per week for radiological workers and the 40 required for others and therefore additional days are
worked which are used for training, examinations, medicals etc. This difference in the working
hours applies to the extent that the main control room reactor operator (Reactor Shop) and the
turbine operator (Turbine Shop) work 36 and 40 hours per week respectively.

Vacation = 24 days per annum.
+ 24 days for working in radiological conditions
+ 4 days for shift workers

When operational staff who have not been on duty long periods of time then there is a requirement
that they double for a certain number of shifts before being allowed to fully take over their job
position. Consequently during the vacation period personnel on shifts 6 and 7 are constantly
required for cover and so retain job familiarity.

Discussion considered the possibility of 6 shifts cycling for the purpose of better conditions for
workers and the ability to schedule training on a shift team basis.

4 Training Regulations

4.1 The Role of ROSENERGOATOM

All aspects of NPP personnel training, from Management to Workers is supported by ROS-
ENERGOATOM, with detailed training carried out under contract by ATOMTECHENERGO and
its subsidiary training centre at Novovoronezh.

4.2 ATOMTECHENERGO

This organisation is responsible for the National Training Centre at Novovoronezh, where about
200 personnel are involved in the training of VVER personnel.

Generic training programmes for individuals taking a particular job position are prepared by the
training centre for compliance at the NPP and tailoring for each new individual.

4.3 Training Points

Training Points are NPP site-based training units, which operate in parallel to the Training Centre
and are responsible for the plant-specific training.
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The majority of training of the Personnel is with the training points and within the shops, that is, on
the job training (OJT).

4.4 The Role of the Nuclear Regulator (Gosatomnadzour - GAN)

Local inspectors are members of the examination commissions that operational personnel must
undertake every two years for them to maintain their job positions.

GAN (and other regulatory organs) also independently examines the responsible operational
personnel in routine examinations, by special commission when indicated by events, and by audits
and unscheduled inspections.

GAN has instructions regarding the setting up and operation of training centres and training points.

5 The Training Complex

5.1 Instructors

Some of the instructors' experience is extensive with some of them having a background as shift
supervisors, of unit, plant or particular shops. Those who hold authorisations maintain them by the
required duration of OJT prescribed in normative documents at the NPP in the appropriate
department or main control room. This OJT or doubling is according to a well constructed
schedule that allows their presence at training times. It takes place twice per year of duration 3
days and 1 month.

5.2 Premises

The training complex currently conducts most of its work in the Udomlya Technical School. The
school itself has an important contribution to make to the training of NPP personnel beyond just
providing premises. The premises comprise around 12 classrooms, library, offices and basic
maintenance training workshops (excluding I&C) which are used by NPP personnel.

The building which is to house many of the training complex activities and personnel is under
construction and is a conversion and extension of a kindergarten to an adult training centre. The
conversion has lead to some problems. Two buildings to house the fullscope simulators are under
construction.

6 Training Programmes.

6.1 Initial Training

There is a generic schedule of training programmes for control room and leading shop operational
personnel. It was produced by NovoVoronezh Training Centre. The list is grouped by shop i.e.:
Plant Management (plant shift supervisor, unit shift supervisor), Reactor Shop, Turbine Shop, I&C
Shop, Chemical Shop, Electrical Shop

There is a similar schedule of training programmes for maintenance personnel which lists posts
grouped by shops and sections within shops (e.g. Electrical Shop - Relays and Protection).

These generic training profiles/modules for each post are used as the basis for deriving a
customised programme for each trainee.
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6.2 Operator Training.

The initial training of operators is to a schedule which includes emergency training.

It is compulsory for all control room operating posts that trainees must pass through the
Novovoronezh Training Centre for each specific position. Although training is customised to the
individual, typically initial training for new staff takes 1 0 - 1 5 months depending on previous
experience and academic qualifications.

Refresher training is specified as 2 weeks at Novovoronezh Training Centre once every 4 years and
once every 2 years on site.

For a Unit Shift Supervisor post the trainee must have significant experience as a Reactor or
Turbine Operator and must have circa 2 years practical experience as a Shift Shop Supervisor.

The training is therefore in three main parts:

• Theoretical training (organised by Training Complex)
• Practical OJT (Organised within the shop)
• Novovoronezh Training Centre (organised by Training Complex)

Examination Commissions are conducted at each stage and after the final commission, further
shadowing in the job position is required before the individual can work alone.

6.3 Operator Authorisation.

Operators are not licensed but are authorised after examination by a Commission chaired by the
Chief Engineer. Typically, for control room operators, this Commission panel may comprise:

• Deputy Operational Chief Engineer
• Deputy Safety Engineer
• Relevant Shop Head
• Technical Inspector
• Operational Inspector
• Regulatory Inspector

It is necessary to pass an examination commission of this type every two years for the job position
and every year for safety requirements.

The Commission is similar for maintenance engineers, with substitution of the Maintenance for the
Operational Deputy.

There was at one time no prescribed format for the interview but now operational question cards
are used. For each position there are a number of question cards, each having 10-12 questions.
The candidates training covers these questions but he does not know which will be selected for the
interview. The questions are not of the Yes/No answer type but are designed to lead to a discursive
answer and may be expanded in depth and scope. A typical interview takes about 1.5 hours.
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6.4 Training of Maintenance Personnel

Nearly all prescribed continuing training is conducted in the shops. Instructors are required to
check and approve programmes.

6.5 Continuing Training

Operational personnel currently are required to be re-authorised for their job position on a two
yearly cycle and for safety every year. In this context safety refers to, at least, industrial, nuclear,
radiological, chemical and first aid.

Continuing training does not currently reflect the requirements of the examination commissions by
performing refresher training in the subject matter.

The content of programmes at Novovoronezh Training Centre is to national standards and only
takes place for two weeks in every 3 to 4 years.

The continuing training programmes, performed at the Training Complex for operations personnel
are currently developed based on limited feedback from previous courses held. This is mainly in the
form of trainee feedback.

6.6 Systematic Approach to Training

Evidence of a formal application of a Systematic Approach to Training was not found and the
approach can be summarised against the usual phases of SAT as follows:

• Analysis: Training programmes are developed for each position based on duty regulations and
the amount of knowledge required.

• Design of training programmes around the guidelines for individual trainees is systematic
although much of the pre-assessment is carried out orally. Behavioural objectives were not
observed. The selection of training medium is restricted and the classroom option does not give
a good impression to trainees due to their material condition. The current location of the
Training Complex in the technical school does not assist the use of functional and analytical
simulators or other existing training aids.

• Development: Little training material exists.
• Implementation of training was observed but there is a lack of a clear specification of

objectives .The lack of modern educational and training aids does not help the quality of the
training process.

• Evaluation was only found to be via final course seminars and from trainee feedback sheeis.
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7 Joint Action plan Proposals

The philosophy adopted has lead to the collation of a number of actions into areas of work that can
be commenced immediately and others which require further consideration and prioritisation. The
short term action plan should be endorsed by the next meeting of the joint Siemens/Kalinin
working group (June 1996). It is intended to complete the work in the short term plan in an
elapsed time of four months from its commencement. The longer term measures are considered to
be achievable during the course of one year.

The short term plan is split into the four work areas:

• Management, Quality Assurance and Training Documentation
• Shift Rota
• Continuing Training Content, Design and Simulator Usage
• Room Functions, Services and Facilities in the new Training Complex Building

Each of the work areas will require a joint sub-working group and will work toward the
implementation of all the relevant recommendations contained in the analysis report. In as many
instances as possible the joint working group has used examples of western practices to illustrate
the meaning of its proposed actions.

During the joint work the action plan will be extended and further detailed in the following areas:

• Recommendations Associated with the Future use of Simulators

Although this is associated with initial and continuing training it is included in order to cover more
extensive training and other uses. Additionally specification work is an area where a joint sub
group may well be useful.

• Initial Training of Personnel

The earliest work will commence with shift operations personnel with priority given to the position
of unit shift supervisor. Training of maintenance personnel will follow.

7.1 Management, Quality Assurance and Training Documentation

Siemens and Kalinin Personnel will work together to produce a Training Policy Statement and a
document hierarchy as shown in the IAEA Guidebook. Within this hierarchy the exact role of the
Training Complex will be defined along with the standards that it will be required to achieve. With
the throughput of trainees known the staff structure and numbers for the complex will be
calculated.

This work is complicated by the large number of normative documents but the starting point will
be to draft a policy containing the elements shown in the IAEA Guidebook. Other documents will
be drafted by Siemens personnel with a view to adaptation to the Russian situation by joint
working.
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Actions collated under this work area include the following.

Documents should be prepared and approved by the director as follows:
• Policy for Training
• Interface agreements
• Training Complex Manual

The manual for the training complex will contain at least the following:

• The primary mission of the Training Complex is to provide support in the form of
training to the personnel within the organisation under the control of the chief engineer
in their role of safe economic nuclear generation.

• a statement on how the training complex will conform with the NPP training policy
• the scope of the responsibilities of the training complex i.e. what does
• the limits of the responsibility of the training complex i.e. what it doesn't
• what functional groups of personnel are required to achieve this
• the staff structure

Internal interface agreements will reference at least the following:

• Training Plans and Budget Arrangements
• Training Liaison Personnel
• Operational Experience Feedback

The interface with Novovoronezh should include the following services:

• Operational experience feedback
• Experience exchange between NPP personnel at the working level
• Instructor training
• Initial training in fundamentals
• Maintenance training

Instructors should have a working pattern which when averaged relates to the proportions
as follows:

• One third of their working time presenting to trainees.

• One third of their working time preparing to present to trainees (includes preparation of
new material).

• One third of their working time maintaining their own qualification and other activities.

Use the next training cycle to start to change to the target of: all presentations made during
continuing training will be by instructors.
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7.2 Shift Rota

Actions collated under this work area include the following.

Introduce full rotation of six shifts for the most important positions of plant shift supervisor
and main control room teams.

Consider full rotation of six shifts for all other positions.

Management and shift personnel showed interest in a new rota more akin to western NPP practice
and a joint sub group will help in the management of the change process to true six cycle working.

7.3 Continuing Training Content, Design and Simulator Usage

The earliest work will commence with shift operations personnel with priority given to the position
of unit shift supervisor. However many of the actions required will apply to the whole training
activity.

Actions collated under this work area include the following.

7.3.1 Determination of the Content of Continuing Training

Continuing training objectives should be related to the examination commission requirements and
provide refresher training in the important job related aspects of basic theory as well as providing
Operational Experience Feedback lessons.

The knowledge and skills required by different levels of personnel and in different shops is
obviously not the same. The content of the training however should provide for them to train
together for some of the time. Three one week sessions for most operational personnel appears to
be excessive. (Further analysis is required)

However for main control room operators it is insufficient, given also the unavailability at this time
of useful operating procedures.

Continuing Training Content must be based on maintaining and enhancing job competence.

7.3.2 Design of Continuing Training Programmes

The preparation of the schedule for continuing training is based on the "results" of the previous
schedule. However the results of the previous schedule cannot be properly evaluated since there
are insufficient data.

The content of refresher training must correspond to the frequency of examination
commissions. In the case of shift personnel every two years for their job position. (Industrial
safety etc. is every year.)
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Opinions of all relevant operations personnel should be sought and used to provide an
agreed bi-annual programme acceptable at the working level as well as approved by the
chief engineer. The latter should then also only have to approve it once!

A plan for cyclical continuing training is required . It must take account of all forms of
training available.

7.3.3 Development of Material for Continuing Training

No standard material currently exists for initial or continuing training. It would be useful to start
developing that material that could be used for both. Siemens, under another project are currently
assisting in the joint development of material.

The development of trainee material and lesson plans need to be accelerated. Plant systems
and basic theory should have the highest priority.

Instructors should receive extensive training in the use of the material for preparation and
for conduct of training sessions.

7.3.4 Conduct of Continuing Training

Many of the sessions are presented by specialists and very few by instructors. The value of the use
of good instructional techniques should not be underestimated.

Standard lesson plans will indicate to instructors the techniques that they should use.
Statement and review of objectives of training sessions should be introduced urgently.

A prioritised list for the immediate procurement of classroom equipment needs to be
prepared

7.3.5 Evaluation of Continuing Training

Written tests, based on the training objectives, during courses need to be introduced. Tests
should be conducted at the end of each course. This will assist in the measurement of
training effectiveness and identify weak areas in particular personnel, in order that they
may be rectified before they are serious.

Examination Commission Results need to be observed by instructor attendance. Not only
does this give direct observation of the effectiveness of training it also improves instructor
knowledge.

Trainee feedback needs to be improved and explicit questions posed to the trainees. The
form should represent more than a happiness sheet!

Instructor feedback needs to be improved and could be combined with attendance records
which should also be improved to include reasons for lateness and non attendance.
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7.3.6 Use of Currently Available Analytical Simulators

The value of these devices is currently underestimated in that no actual use has been made of those
currently available for the training of new reactor operator's in fundamentals.

Use the devices available with defined objectives to train operational personnel in
fundamentals of operation, physics, thermo-hydraulics etc.

Main control room operators need simulator continuing training at a frequency of at least 2
separate weeks per annum. Additionally they need the classroom training for refreshing
basic principles etc.

7.4 Room Functions, Services and Facilities in the new Training complex Building

A number of detailed requirements have been identified and will be discussed during June by the
joint working group. Following agreement for their implementation, Siemens and Kalinin
specialists will jointly determine the functions of rooms and the detailed means of achieving the
appropriate quality. This second activity is scheduled to take place in July

8 Conclusion

Kalinin NPP Management has initiated an ambitious programme of improvements to its overall
training commitment. With the assistance of the consultancy services provided by Siemens, it is
planned to realise this programme in terms of training and training premises conforming to the
stated goal of the NPP Management, on a timescale only made possible by adopting a pragmatic
approach to the systematic approach to training.
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