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According to latest recommendations, the record management system of a nuclear fa-
cility should operate as a part of the integrated management information system, and
is implemented at the very beginning of the facility’s life cycle. The record manage-
ment becomes particularly important at the end of the operation of a facility and then
the operational record management system gradually transforms to a decommission-
ing one. However, there is a significant number of nuclear facilities in the world which
have reached the decommissioning stage without having neither the initial decommis-
sioning plan nor the established record management system. The objective of this pa-
per is to introduce constituted elements of the record management system for the de-
commissioning of the RA research reactor in the VINCA Institute of Nuclear
Sciences, and to discuss future planned actions related to this matter.
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quality assurance

INTRODUCTION

Research heavy water reactor RA [1-7] was
operated in the VINCA Institute of Nuclear Sci-
ences, Belgrade, from 1959 to 1984, using 2% en-
riched and 80% enriched uranium fuel elements.
The total of 8030 spent fuel elements of TVR-S
type (USSR origin) have been stored at the RA re-
search reactor premises, almost all in the spent fuel
pool filled by ordinary water [8-10]. The last used
480 high-enriched uranium spent fuel elements
have been kept in the drained RA reactor core since
1984.

After the temporary shutdown for planned recon-
struction and modernization in 1984, due to a number
of technical, economical, and political reasons, the reac-
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tor had never been restarted [11]. All the plans for the
RA reactor refurbishment, initiated during the 18 years
of extended shutdown, were abandoned. A proposal for
decommissioning of the RA reactor, based on economi-
cal, technical and legislative reasons, was submitted to
the Federal Government in 2001 [12-13]. During sum-
mer 2002, the Governments of Federal Republic of Yu-
goslavia and of Republic of Serbia brought decisions on
the final shutdown of the RA research reactor and its de-
commissioning [14-20].

Activities related to the RA reactor decommis-
sioning were initiated in 2002 [21] and supported by
the International Atomic Energy Agency (IAEA)
through the Technical Co-Operation Programme.
Main goals in the next 2-3 years are preparation of the
decommissioning plan and supporting documents,
radiological characterization of the facility, and re-
moval of the existing wastes stored inside the reactor
building. It is supposed that the spent nuclear fuel will
be removed from the site [22-23] and that the appro-
priate waste management facilities and temporary
storage will be established in the Institute with the aim
to allow uninterrupted decommissioning progress. At
the same time, these activities require improvement of
the national regulatory framework related to nuclear
and radiation safety and defining the details of the li-
censing procedure.
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RECORD MANAGEMENT
SYSTEM

The main sources of information relevant for
the decommissioning of a nuclear facility are the re-
cords of the design, construction, modification, op-
eration, and facility shutdown phase. It is the opera-
tor’s responsibility to keep these records. Record
management group of the decommissioning team
will also have to control the large amount of techni-
cal and administrative data that will be generated
during the decommissioning process. Therefore,
tor the efficient manipulation and use of the various
records and databases, it would be useful to build an
integrated record management system (RMS)
within the decommissioning project.

The main goal of an RMS is to provide the
necessary, sufficient and up to date information for
the decommissioning team and other parties in or-
der to enable proper planning, decision making,
and implementation of the decommissioning ac-
tions in a safe and cost effective manner.

There are frequent cases of smaller nuclear fa-
cilities (e. g. research reactors), which records have
been badly managed because of the low priority
given to decommissioning by research teams and
poorly recorded structural and operational changes.

Inadequate records management could lead to
delays and additional costs of decommissioning and
unnecessary risks from unexpected hazards. This
may also be a problem in respect of satisfying the
regulatory requirements.

The existing literature about the integrated re-
cord management information system for a nuclear
facility, and the record management system for the
decommissioning as its derivative [24], is scarce and
it usually contains the following presumptions:

* Nuclear facility information system is estab-
lished in its construction stage, with the primary
purpose to retrieve and manipulate the original
design data, records of the possible modifica-
tions, as well as the data from the facility’s con-
struction and operational stage.

Pieces of information have different sources (e. g.
the facility operation itself, maintenance, radio-
logical protection activities, and waste manage-
ment) and various forms (e. g. figures, drawings,
images, samples, and reports), and thus the most
adequate way is to store and access them by a
computer system. Such a system typically com-
prises several distinct databases:

— design record database,

— licensing and statutory record database,

— operation and maintenance record database,
— waste management record database,

— human resource record database,

— health and safety record database,

— quality assurance record database, and

— financial record database.

® An initial decommissioning plan is developed

during the design and construction of a facility
and is regularly reviewed during its operation.
Therefore, potentially useful records for the de-
commissioning process can be timely identified,
marked (flagged) and preserved.

Decommissioning RMS is the successor of the
existing nuclear facility’s information system. It
is formed of the audited operational RMS and of
the retained important records produced during
the decommissioning.

The decommissioning process will in general
result in a considerable reduction of the documenta-
tion compared to those used for the operation of the
facility. This is achieved through the validation of
the documents and data that will be utilized for de-
commissioning. Validation is essential for the safe
and cost effective planning of the work programme.

The RMS is an important part of the quality
assurance (QA) programme for each nuclear facil-
ity. The decommissioning QA programme is usu-
ally developed from the operational QA
programme. Facilities without the QA programme
set would have to develop an ad hoc QA
programme for decommissioning before that pro-
cess begins. The documentation should be retained
tor a well defined period of time and proper QA
programme would ensure that records are specified,
prepared, authenticated, and maintained by appli-
cable standards, codes, and specifications. This
programme also proposes routine review of the
quality and completeness of the records, based on
the information required.

RMS FOR THE RA RESEARCH
REACTOR DECOMMISSIONING

Background

At the time decisions about the final shut-
down of the RA and its decommissioning were
brought, the existing layout of the historical records
from the various stages of the facility (its siting, de-
sign, construction, commissioning, operation, and
extended shutdown period) was relatively poor.
There are several dominant reasons for that.

RA research reactor was designed and con-
structed according to the safety and regulatory stan-
dards that did not require initial decommissioning
planning and RMS establishment. Also, the reactor
was operated in time when electronic data archiving
did not exist. After the temporary shutdown in
1984, within the planned reconstruction and mod-
ernization, several systems were actually dismantled
and some of their parts changed, and those alter-
ations were not properly and completely docu-
mented. During the extended shutdown period
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(1984-2002), lot of records were not used and/or
revised at all.

The majority of the RA historical records con-
sists of paper based documents (books, diaries, re-
ports, atlases, drawings), which were dispersed
throughout the reactor building, and partially pre-
served in impertinent conditions. The operational
RMS was not established at all, so the problem with
an overwhelming volume of not properly indexed and
recorded documents occurred. The specific records
for decommissioning were not clearly identified.

Therefore, the selection of the appropriate re-
cords for the RA decommissioning and the estab-
lishment of the system to manage them were both
equally important [25].

Established RMS elements
RA documentation database

RA documentation electronic database (the
main switchboard shown in fig. 1) is the first ele-
ment of the future decommissioning RMS, and its
main purpose is to ensure that records are catego-
rized and organized, readily retrievable, indexed
and placed in their proper location, stored in a con-
trolled environment and corrected or supplemented
to reflect the actual status of the facility.

.....................................

. FE] Main Switchboard

The starting point was classification of all the
RA research reactor related documents, records,
and files and their assembly at one specified loca-
tion. In order to ensure proper decommissioning
planning and estimation of exposures, waste quan-
tities and costs and due to the significant loss of ex-
perienced staff, it was necessary to carefully review
all technical documents and compare drawings and
data with the existing facility layout.

All those activities finally resulted in the elec-
tronic database that stores the following informa-
tion (fig. 2):
document unique identification number — the
composite record index that consists of: reactor
name (RA), room label, locker number, shelf
number, and serial number of the record,
document title,
document type,
document author(s),
document location,
l[:lacc: and year of pubhshmg,

ey words,
contact person (employee with the best knowl-
edge about the document contents),
additional comments,
flag for the data that may be of particular impor-
tance to decommissioning, and
o cross-reference to related document(s).

Relational database model was designed and
the application made by using Microsoft Access
2000, Version 9.0, a powerful and robust 32-bit re-

DOCUMENTATION DATABASE FOR RA RESEARCH REACTOR

| Data entry forms | | Review forms |
Authors Rental review
Documentiation; Archive review
Contact person Documentation review
Location
List of employees
Document type
Status
Employees
Rental Queries | Info

Figure 1. The main switchboard of RA documentation database
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"= Documentation Review

RA REACTOR DOCUMENTATION RE?IEW|

Identification number | RA-B-01-P3-5

Title [Cantrol and Pratection System of RA reackar

key words Zommenk

| Control swskem |

| Protection syskem |

1 copw in Russian,

Wear of publishing (1987

Place of publishing |SSSR

Publishier |

Contack person [Cupad Stevo [-]
Location (R4 Library [-]
| Cocument, bype |Techni-:al description |;|

Authors) | nknoven

-]

Enter document identification number: m—| Finid |
Record: 14| 4 |[ 1237 » | M |r#] of 2345

Figure 2. The document review form from RA documentation database

lational database management system (RDBMS)
tor creating desktop and client/server database ap-
plications that run under Windows 9x and Win-
dows NT 4+. Afterwards, the application was up-
dated to Microsoft Access 2002 (SP1) that runs
under Windows XP.

The RA documentation database application
allows the document searches by selected criteria
(document type, location, key words etc.) and
could be used to generate various reports. As an in-
tegral part of the RA documentation database the
document control system has been established (fig.
3). This system enables finding out the current sta-
tus for any chosen document (whether it is available
or not and, if not, who has it), shows the rental his-
tory of the document, and the rental history for any
chosen employee through its up to date archive.

In the forthcoming period RA documentation
database will continually be updated with all new
documents and records generated during the de-
commissioning process.

RA characterization database

The main activities in the first two-three years
of the RA reactor decommissioning project are de-
commissioning planning, and preparation and im-
plementation of the radiological characterization of
the facility. Radiological characterization of the RA

reactor, according to developed characterization
plan, comprises review of the historical data, imple-
mentation of the calculation methods [26], realiza-
tion of sampling and measurement plan [27], com-
parison, analyses and review of the data obtained.
As the models, procedures and results of the calcula-
tion methods are in the electronic form already (pre-
pared, organized, stored, and well controlled), the
main problem would be to manage records related
to the sampling and measurement part of the char-
acterization process.

During the preparation and realization of the
sampling and measurement plan it is necessary to
organize, store, review, and process large amount of
various data types. The generated documentation
has to be treated according to the QA programme
requirements with the corresponding monitoring
procedures included (how surveys are made, how
smears are taken, how samples are collected for
spectrometric analysis, efc.). Examples of docu-
ments to be considered are records with results of
dose rate measurements, surface contamination
measurements (e. g., alpha, beta, gamma survey, in
situ gamma spectrometry), or other instrumental
measurements or laboratory analysis (e. g, alpha,
beta and gamma counting and spectrometry).

The raw characterization data are obtained in
direct measurements and in laboratory analyses and
they have to be interpreted, organized and summa-
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Status

| STATUS AND RENTAL HISTORY |

Choose document:
Histary

| ;I Availability |

Figure 3. Document control
system forms

Choose employee:

Antic Dragoljub

—I Current | _'

Mote: For search results to be accurate, you have to archivate first!

Employee's History

Employee's rental historvl

|Documentidentiﬁcation numberi | Rental date i

Return date i

[ra-E-02-P3-30 28-Jan-04|

02-Feb-04|

[raE-01P2-1 0341ar-04|

03-4ar-04]

14 1 _F | M |F¥] of 2 (Fitered)

rized in order to prepare the final report about the
work and survey operations. This report should be
made in such a way that the radiological condition
of the entire site is completely and accurately
shown, the radiological condition of the compo-
nents is clearly depicted without the further analysis
and evaluation of the data, and that the types and lo-
cations of radioactive areas can be readily ratified.

The documentation produced within the sam-
pling and measurement programme for the RA re-
search reactor radiological characterization will be
stored in the electronic database, which is consid-
ered as a serviceable and efficient tool for the review
and further analyses of the characterization results,
as well as for the generation of necessary reports
[28].

Relational database model was designed and
the application is being made by using Microsoft
Access 2002 (SP1), a 32-bit RDBMS for the desk-
top and client/server database applications that run
under Windows XP. The main switchboard for the
RA characterization database with the links to all
the primary data is shown in fig. 4.

Detailed analysis of the sampling and mea-
surement programme from the RA radiological
characterization plan has shown that characteriza-
tion database must comprise the following primary
data:

o Information about each single measurement (as
the result of dose rate, surface contamination di-
rect measurements, or laboratory analysis) like a
unique identifier or measurement label, details

including survey date, name of surveyor, sam-
pler or analyst (working team) involved;
location of measurement or sample; measured
quantity (value, unit, and the error at the re-
quired confidence limit), sample and measure-
ment type; used instrument and additional com-
ments.

o Information about the spectra analysis data like
fractions of various radionuclides, the measured
concentration of the specific radionuclides in
Bqg! and/or Bqem2, unique spectrum identi-

= —

Main Switchboard %]

| RA CHARACTERIZATION DATABASE |

Input forms IF‘.eview forms | Calculations |

Instruments I

Spectra | F.ooms |
Radionudides | Employees |
Meas Types | Teams I

Samples |

Figure 4. The main switchboard of RA characteriza-
tion database
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fier associated with corresponding measurement
record, spectrum file path and additional re-
marks.

o Information about the radionuclides important
for the RA radiological inventory: nuclide label
and mass number, nuclide half life denoted in
years, decay type for the given nuclide, minimal
detectable activity (MDA), and clearance level.

¢ Information about the samples: sample type and
associated label to be used in reports, sampling
equipment, written sampling procedure.

o Information about the measurements: measure-
ment type and label that will be internally given
and used in reports, brief description of each
measurement type.

o Information about the used instruments: instru-
ment name, model and serial number, instru-
ment manufacturer, efficiency and calibration
data, background, instrument specification,
written measurement procedure, embedded
photograph.

o Information about the workers’ engagement:
name and surname of each employee, position in
the VINCA Institute, responsibilities within the
radiological characterization activities, contact
phone, working team the employee belongs to.

o Information about the reactor guilding rooms:
room number, room description, and linked
datasheet with all the measurements performed
init (fig. 5). For every room in the reactor build-
ing the corresponding detailed schematic draw-
ing (Corel 11 file) and associated legend are be-
ing prepared. Figure 6 shows one example
drawing of the floor in room 049. Working
teams will perform sampling and measurements
according to the labels and depicted measuring
points in these drawings.

The electronic database application for the
characterization can easily perform all the necessary

calculations needed for correct interpretation of the
primary data. It is made to be utilized in generating
the required survey reports, and can be very helpful
in the decision making if specific situations occur
throughout the characterization process. The same
application will be of use in the final radiological
survey as well.

Future steps

In the forthcoming period RA documentation
database will widely be used during the preparation
of the decommissioning plan and other supporting
documents. During the planning and implementa-
tion of the decommissioning activities great
amount of documents and records of different for-
mat will be generated continually. Some records will
be only temporary, for example work schedules and
permits to work, while others will be permanent,
for example radiological survey completion reports
or health records.

At the moment, the RA research reactor is go-
ing through the transition period between the oper-
ation and implementation of the decommissioning
plan [29-30]. During this period, safety risks can be
decreased by removal of the existing wastes stored
inside the reactor building. Defueling the reactor
core and removal of the spent nuclear fuel are the
main tasks, but also there are a lot of potentially con-
taminated and activated items mainly located in the
reactor hall that can be removed or released for reuse
without any dismantling or demolition, e. g before
the decommissioning licence issuing. All the waste
materials (i. e. radioactive, hazardous and nonhaz-
ardous) that were present at the beginning of the de-

Measurements in one room

=X

Description

Room number

room.

Show room drawing |

(helium) system, The dimensions of the room are 630 cm x 300 cm x 390 cm. Door of the dimensions 100 cm x
175 cm is located on the south wall, 8 cm from the south-west corner, The room has a concrete floor and
painted walls. There are no data about unusual events or incidents with the spread of contamination in this

The room is located at the underground level of the RA reactor building and contains components of the gas E

The following components of the gas (helium) system are present in the room:

BRI

- gas blower "B
- condenser "B”
iR - separator "B M
label | Date | Time | Value| Unit | Uncertainty | Sample |M.Type] Team | Instrument
P |037-55D-G |25-Mar-04 [11:00 [35.45 |imp/s 0,05 6 |Fourth Te:  |E-600 Multipurpose Survey Meter
037-56-5-LG |26-Mar-04 12:00 | |spectrum | LG |First Team | Gamma Spectroscopy System with Ge De

Record: 14| 4[] 1 b | vl |r#| of 18

Figure 5. The form showing selected room description, its drawing and measurements (RA characterization data-

base)
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Floor 049

West
-
East

0 South X

Figure 6. The example of the drawing (room 049, RA
characterization database)

commissioning should be properly accounted for
and their ultimate destination identified. Appropri-
ate database will be used to manage inventory of the
existing wastes and all the actions related to their re-
moval. The same database can be used later for the
wastes arisen from the dismantling activities. After
each phase of decommissioning, as required, the
operating organization will report to the regulatory
body on the management and disposal of the waste
generated during that phase [31].

RA reactor RMS has to support proper man-
agement and organization of the decommissioning
project and all the interactions between the parties
involved, including the facility operator, regulatory
body, contractors, public and other stakeholders, as
well as the links with the two other interrelated pro-
jects — removal of the RA reactor spent nuclear fuel
and waste management at the Vinca site. Records
will be generated, requested or required by the dif-

ferent parties during all phases of the decommis-
sioning project until the site release. Managing this
cross-flow of information and the related records is
a key responsibility and an essential part of RMS.

Microsoft Project software is a powerful tool
tor the planning and control of the decommission-
ing activities, their duration, relationships between
different activities, as well as human and material re-
sources used. The RA reactor RMS will include
Microsoft Project 2002 files as elements that cover
planning of the decommissioning activities and re-
porting on the progress of the decommissioning
plan implementation.

Additional elements of the RA reactor RMS
will be created to manage health and safety records,
including radiation protection and personnel moni-
toring data, and potential legal and regulatory as-
pects. For the needs of the final radiological survey
already existing RA characterization database can
successfully be used.

At the completion of decommissioning pro-
ject final decommissioning report with the appro-
priate supporting records will be prepared. These
records should be held and maintained for the de-
commissioning activities completion confirmation
in accordance with the approved plan or for record-
ing the disposition of wastes and materials. The RA
reactor RMS development will continue until the
termination of the decommissioning licence.

CONCLUSION

Organization and management of different
types of information and records important for the
RA reactor decommissioning require establishment
of the appropriate record management system. First
elements of the future RA reactor RMS are already
developed and in use: RA reactor documentation
database with the associated document control sys-
tem and the RA characterization database. Other
RMS elements will be created and implemented
during the course of the decommissioning process.

The RA reactor record keeping approach and
experience could be useful for other nuclear facili-
ties that have reached the end of the operational life-
time without established RMS. Developed RMS el-
ements are fully applicable to other nuclear facilities
of the similar type.
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Mumjana CTE/bU'h, Bragan JbYBEHOB

EJEMEHTH CUCTEMA 3A YIIPAB/LAILE JOKYMEHTALIMJOM Y OKBUPY
MNPOJEKTA JEKOMUCHUIE UCTPAXKNBAYKOI' PEAKTOPA PA

IIpema caBpeMeHUM CTaHAAapAWMa, CHCTEM 3a YIpPaBJbalbe MOKYMEHTAIMjOM HYKJICAPHOT
nocTpojerma Tpeda fa (PyHKIMOHUIIE KAa0 CaCTaBHHU IcO HHTEIPUCAHOT HH(POPMAIIMOHOT cUcTeMa 1 fia 6yae
YCIIOCTaBIbEH jOI y (pa3u IIaHNpamka N3rPajmkhe MOCTPOjeHha. Y TPaBibalbe JOKYMEHTAIN]OM 1001ja HOBU
3Havaj 3aBPIICTKOM MOTOHA HYKJICAPHOT MOCTPOjerha, Kajla CHCTEM 3a yIpaBJbalkbhe JOKYMEHTAIN]jOM Y
¢ha3u morona mocTpojerma mpepacTa y CUCTEM 3a yIpaBJbamke JOKYMEHTAIUjOM 3a IPOoIeC TEKOMUCH]E.
JlaHac y cBeTy joIll yBeK MOCTOjH 3HaudajaH Opoj HyKJIEApHUX MOCTPOjeha Koja cy Ipef] TeKOMUCH]OM, a
HEeMajy NpeINMAHAPHU IUIaH JIEKOMUCH]je M YCIOCTAaBIbEHN CHUCTEM 3a YIPaBibalkhe TOKYMEHTAIWjoOM. Y
OBOM pajy Cy IPECTaBILEHN JI0 Cafla Pa3BUjeHN €IIEMEHTH CHCTEMA 3a YIPaBJbathe JOKYMEHTAINjOM 3a
JIEKOMICH]y UCTPasKuBauKor peakropa PA y MHcTuTyTy 32 HyKJleapHe Hayke ,,BuHua” u pa3MoTpeHe cy
IJIaHUpaHE aKTUBHOCTHU Y BE3U Ca (b€T'OBUM J1aJbUM KOMIJIETUPAHEM.



