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(o] Introduction

The Institute for Nuclear Research (INR) Pitesti is located at 20 km far
from Pitesti city and 5 km from Mioveni (NE). It is the largest Institute in
Romania, whose main role is to develop research products and services

to ensure technlcal support for nuclear power in Romania.
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0 Introduction

The Research Reactor facility in Romania is a dual core TRIGA reactor containing
a 14MW TRIGA for steady-state operation and an ACPR TRIGA for pulse operation
until 20,000 MW pulses. Both reactor cores are installed in a large pool containing
300 m3 of demineralized water, connected to the primary cooling system.
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y/  CONTINUOUS IMPROVEMENT OF
Liek—/ g AFETY OF NUCLEAR INSTALLATIONS

* Mainly the safety of nuclear power plant is improved by utilization of
Probabilistic Safety Assessment (PSA)

* PSA is used to support the system design and configuration decisions and
rarely is used to support the operational safety management of plant.

» With respect to plant safety it should be stressed that risk prevention is
more appropriate philosophy rather than consequences mitigation procedure.

These ideas are applied to 14MW TRIGA Research Reactor operated
by Institute for Nuclear Research Pitesti, Romania.

*The initial design of this research reactor were not sustained by results of a
specific dedicated PSA, being the result of other 54 TRIGA facilities with
smaller power and reduced performances 500 kW to 2000 kW under design
construction and operation between 1952 and 1974

*The Safety Report including several Safety Analyses is based mainly on
deterministic and qualitative judgements. Each research reactor operate in a
changing environment
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(I eer] OPERATIONAL SAFETY

The aim of Operational Safety is to minimize or eliminate the risk of
injuries or damages to operators, equipment and availability of
research reactor utilization.
- should be applied through the entire life of facility
- Performance indicators philosophy

s proposed by IAEA

» proposed through/ IRSRR (International Reporting System for

Research Reactors)
> The analysis of operating experience data based on statistical and
deterministic models describe the trends of indicators including
human and organizational performances.

- “Unscheduled Shutdown Report”

- Logs Records
The Operational Safety is also correlated with organizational and
human performances, safety culture, learning from experience
process and research and financial resources.
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5, - OBJECTIVES AND TYPES OF
OPERATIONAL SAFETY INDICATORS

Operational Safety Indicators

used by Operating Organization, Regulatory Body and international
community to evaluate trends of safety of an individual facility, or type
of reactor.

The indicators can be used for:
v Definition of' goals and targets;

v Follow-up: of effectiveness of corrective actions including changes
and modernization/ refurbishment;

v Identification of improved performances in a specific area;
v Transfer of knowledge and experience;

v’ Acceptance and appreciation of operation of facility by public and
organizations/stakeholders.
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5, - OBJECTIVES AND TYPES OF
OPERATIONAL SAFETY INDICATORS

Safety performances indicators of research
reactors as proposed by IAEA - IRSRR

1. avarlability 8. safety/ review

2. unscheduled shutadowns O, safety culture

3. radiation deses 10. completeness of safety

4. rradioactivity released documentation

5. adeguacy of man power and 11. guality assurance
personnel turnover 12. fuel integrity

6. emergency preparedness 13. utilization

7. maintenance of safety systems 14.unusual events records
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L=/ 14 MW TRIGA OPERATION EVENTS

* The reactor operation is performed following the approved
procedures in agreement with irradiation facilities and programs.

A large experience of operation during 27 years was acquired in
terms of events which produced unscheduled scrams concerning 14
MW TRIGA R.R.

» A systematic collections of recorded data from Control Room logs
allow to compute the reactor operation time and availability. The data
tables contain:
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14 MW TRIGA OPERATION EVENTS

Data collected from the reactor The 14 MW TRIGA Research
operation log books Reactor availabilit

Availability -
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14 MW TRIGA OPERATION EVENTS
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§/ DATA COLLECTION COMPUTERIZED
[N/ SYSTEM FOR TRIGA RESEARCH REACTOR

The necessity to develop a raw data collection and processing
computerized system

»>Store all the information regarding the events produced in the operation
of TRIGA SSR reactor, whether these are systems or components failures,
events due to test or maintenance or information about reactor poewer, time
intervals, number of scrams, etc.

> ldentify, retrieve, select and group Infermation from raw: data soulces in a
time interval period

» Calculate reliability data, faillure data and confidence interval limits, which
are used as Input data in the Probabilistic Safety Analysis for TRIGA
Research Reactor.

The computerized system includes operation events for TRIGA SSR 14 MW
reactor during 1979 — 2000, covering three data sources: Shift Supervisor
Reports, Reactor Loghooks, Work Authorizations.
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#-; DATA COLLECTION COMPUTERIZED

SYSTEM FOR TRIGA RESEARCH REACTOR

Computerized System called “PSARelData”

Data processing
capabilities:

- add

- modify

- delete

- validate

Calculates failure rate

$ and confidence interval

limits for selected
groups of components

Select the information Process the data

T T T ' Visualization of the

results

Shift Supervisor

Reports Work authorizations

Reactor Logbooks

Logic diagram for data computerized system
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g DATA COLLECTION COMPUTERIZED
— SYSTEM FOR TRIGA RESEARCH REACTOR
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/7 DATA COLLECTION COMPUTERIZED
| SYSTEM FOR TRIGA RESEARCH REACTOR
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/mlb The Human Factor Analysis for
14 MW TRIGA R.R.

The types of human errors:

> Wwhen ooerrlrou ’
>err Ors of commission
ction errors on th ]llJOerJ
[rol) and readings of Informatic

ahd are determined
fromi a list c f activities concerning performance of:
sWritten pro
sadministrat ]
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spstress.
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/ﬁb The Human Factor Analysis for
14 MW TRIGA R.R.

Failure probabilities of activities by operating staff of TRIGA reactor range

Detween .0 'C) @& 0 Are=Um ana U.0 ) NOrmal ré ) 1 OV

ol

» a complete description of the human contribution to risk

» toidentity ways to reduce that risk and to perform corrective actions
/7 reduce the number off manual actions

/ f

guce ndence petween manual controll and aispiay.

aduce oral | uctio

v verification of human actions by Senior Reactor Operator
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/Elb Safety Culture of Operating Organization

Safety Culture of Operating Organization is appreciated in regards of:
s actions oriented to foster responsible behaviour

*» the manner in which conditions and resources for safety are allotted

/- Ageing of work forces and knowledge mamnagement;

/- Maintaining an enhanc ecl technical anai scientific competences;
ne

/ Ensuring adegquate finan

/" Enhancing excellence infi

/ Ensuring| confidence of s
/- Agelng of equipments an

clal rlerJ AUMan reseurces;
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iy MODERNIZATION PROGRAMME

A large refurbishment and modernization programme was undertaking by
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@é MODERNIZATION PROGRAMME

v'First step - to achieve the complete conversion of core for utilization of LEU
fuel trough an international cooperative effort.

v'Second step concern the equipment and systems of reactor to reduce the
consequences of ageing, obsolescence and technological development.

v'The reactor control and safety system will be replaced with a new computer
assisted system.

v'The original control rods of reactor will be completely replaced with new more
reliable designed ones, considering the root causes of failure of the old ones.
v'The radiation protection monitoring system will be replaced with modern
integrated computer system using online gamma spectrometry for potential
releases or for exposure of staff and contamination of environment.

v'The heating and ventilation system and emergency ventilation will be equipped
with new more efficient and available HEPA and charcoal filters.

v'The secondary cooling system was pre-constructed with modern equipments
allowing the increase of reactor power with a factor of 1.5 — 2.0.

v'Some of irradiation devices will be also refurbished through new control
system.

The expected life extension of 14MW TRIGA Research Reactc
will be about 15 years
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AL CONCLUSIONS

v The operational safety experience for 14MW TRIGA Research Reactor is
relative new. The systematic approach of requirements, methods and
objectives of nuclear safety, is a continuous activity developed by the
management and other entities or organizations. The role of operating
organization is to predict, detect and manage all the situations
challenging the safety and availability of facility.

v Learning from the past events analysis and from the other events
communications, the predictive function is accomplished.

v The long| term trends of performance indicators associated with
analysis methods will contribute to the prevention of recurrences.

v’ The international cooperation fostered by International Atomic Energy
Agency in the field of nuclear safety is very useful, ensuring the
exchange of experience in the framework of technical cooperation
oriented to continuous safety of nuclear installations improvement.
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