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The main design features, services, and humanimportant part of the CERTA, as it provides for the con-
machine interface characteristics are described of thdinuous remote inspection of the four VVER-440/V213
CERTA VITA on-line plant information system devel-units of the Hungarian Paks nuclear power plant (NPP).
oped and installed by KFKI AEKI at the Nuclear SafetyThe on-line information system maintains a continuous
Directorate (NSD) of the Hungarian Atomic Energy Au-data link with the NPP through a managed leased line
thority (HAEA) in cooperation with experts from the NSD.that connects CERTA to a gateway computer located at
The Center for Emergency Response, Training, and Analyhe Paks NPP. The present scope of the system is a result
sis (CERTA) located at the headquarters of NSD, Budaef a 4-yr development project: In addition to the basic
pest, Hungary, was established in 1997. The centesafety parameter display functions, the VITA system now
supports the NSD installation, radiological monitoring, includes an on-line break parameter estimation modul,
and advisory team in case of nuclear emergencies, withn extensive training package based on simulated tran-
appropriate hardware and software for communication,sients, and on-line data transfer capabilities to feed ac-
diagnosis, prognosis, and prediction. The vital informa-cident diagnosis/analysis codes.
tion transfer and analysis (VITA) system represents an

I. INTRODUCTION case of a nuclear emergency, with appropriate hardware
and software tools for communication, diagnosis, prog-

In 1996 the Hungarian Atomic Energy Authority nosis, and prediction. The CERTA includes an on-line
Nuclear Safety DirectoratetHAEA NSD) launched an vital information transfer and analysi®/ITA) system
ambitious project to install a modern Center for Emer4ransferring important process data from the Paks nu-
gency Response, Training, and Analyi€ERTA). The clear power planttNPP to the NSD's crisis center.
project has been financially supported by the HungarThe first version of the VITA system was installed in
ian and British governments, by the International Atomic1997, but it has been continuously upgraded in sub-
Energy Aency(IAEA), and by the European Commu- sequent years to incorporate new services. New func-
nity. The main function of the CERTA is to support tions were either required by the safety authority or
the monitoring, analysis and advisory team of NSD, inwere demanded by changes in plant technology and by
modifications in the architecture of the plant informa-
*E-mail: vej@sunserv.kfki.hu tion system.
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Il. MAIN FUNCTIONS AND TOOLS OF CERTA

CERTA has the following tasks during nuclear
emergencies:

1

12. SUBA: a VVER-440 severe-accident simula-
tor'2 pased on the MELCOR code.

Severe-accident calculation and simulation codes are
running on a high-capacity IBM RISC 6000 computer
diagnosing the severity of an emergefioglud-  under IBM AIX. The SESAME and ADAM accident di-
ing source term estimation agnostics and analysis programs and the risk monitor
%r_ogram run on personal computéBBC9. The CERTA

ITA is hosted by a powerful AlphaServer 2100 com-
puter with open VMS operating system. The listed code

estimating the consequences and possible esca
tion of an accident

. assessing the effectiveness of the accident marystems were installed at the CERTA by the Hungarian

agement and mitigation measures VEIKI Institute for Electric Power Research and by KFKI

estimating radiological dose and proposing pro-AEKI.
tective measures

communicating with the NPP and with other na-

tional crisis centers. I11. BASIC FUNCTIONS OF THE CERTA VITA SYSTEM

In addition to emergency handling tasks, during nor-  The most important basic functions of the VITA sys-
mal plant operation, CERTA is used for the following tem are as follows:

general purposes:

1. maintaining an on-line data link with the Paks

1. on-line data collection and archiving from the Paks NPP

NPP f the VITA . -

] b?’ use.o' the system 2. processing plant dataecondary validity checks

2. periodic training of nuclear regulatory personnel and limit violation checks
3. reception and review of licensee eventreportson 3. continuous data archiving

abnormal plant events . . .

_ _ _ 4. comprehensive archive processing serviegsnt
4. evaluation of licensee safety analysis reports on localization and listiny
h in pl hnol . .

re‘_‘f*esTed changes in plant 'fec no ng 5. presenting a safety parameter displ&PD),
5. utilization of a severe-accident simulator for plant pictures, and p-T diagrams

beyond-design-basis-accident analysis. . .

6. presenting on-line parameter trends and data

Accomplishment of the preceding tasks is supported trends from the archives

by the following dedicated software subsystems or stand- -
alone code systems:

1.

10.
11.

. archive playbackKoff-line analysis of archived
plant events by a fully consistent repjay

CERTA VITA: an on-line plant information 8. maintaining an occasional on-line data link with
system the full-scope simulator of the Paks NPP
ADAM: accident diagnostiCS, analySiS, and man- 9. simulator p|aybacKrep|aying transients re-
agement code corded at the full-scope simulajor

SESAME: afast accident diagnosis and progno-  10. transferring on-line or archived data to accident
sis codé diagnosis and prognosis codes

NPA: a RELAP5-based nuclear plant analyzer 11, classifying plant emergency states according to
SCDARRELAPS: severe-accident calculatiéns IAEA-TECDOC-955(Ref. 10

CONTAIN: calculation of containment behavior 12. on-line estimating break parameters in case of
MAAP4/VVER: severe-accident calculations, loss-of-coolant accidet OCA) and steam gen-

erator tube rupturéSGTR

13. presenting the web-based version of the Paks
NPP on-line critical safety functions monitoring
systemt® with emergency operating procedure

accident management

MELCOR: severe-accident calculatiofssand-
alone program versich

. SINAC: simulator for environmental transport (EOP browsing.

of radioactive releasés ) ] ) ]
The system is designed for continuous operation;

InterRAS: a source term estimation progtdm ;5 plant data are continuously archived by the VITA
a probabilistic safety assessment program fosystem. The time span of the archives is sufficient to
core damage probability estimation in severe-cover a whole fuel cycle for each reactor unit. Two dif-

accident conditions ferent types of archives are maintained by the system:
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The periodic archive stores only the measured signalputer was installed at the NPP: The gateway has access
while the transientchange-sensitiyearchive stores the to the plant technology networkvhich incorporates the
significant changes for all signals. The archive playbackinit process computersas well as to the general plant
service can be applied for consistent off-line analysis ofnformatics network. The communication line connects
abnormal plant events. During such a replay session, préie AlphaServer 2100 VITA computer of the CERTA to
viously recorded measurement snapshots taken from tle AlphaServer 1000 gateway computer located at the
periodic archive are loaded into the VITA database. Thelant. The main task of this computer is to collect data
contents of a snapshot are processed in the same wayfasm different plant data sources. This gateway can act
in the on-line system: Events are generated, trends, SP&s a general data server for the CERTA because it can
screens are refreshed, etc. The archive playback can bellect any required measured or calculated signal through
performed on the VITA computer parallel to the normalthe plant network and transfer it to the NSD.
operation of the on-line system as well. At present, the CERTA gateway collects data from
Besides the standard signal processing, the VITAhe plant central information system and from the new
system performs the following calculations for each ofprocess computers of units 1, 2, and 3. These upgraded
the reactor units: process computer systerfBCS$ consist of several re-
. - : dundant servers, including the duplicated COMBmM-
1. evaluation of critical safety functidiCSF) alarm ) tationa) server pair, which, among others, is dedicated
states according to simple logic diagrams called,, serving external data requests. By using this ap-
CSF status trees proach, the CERTA gateway can collect all the required
2. determination of the operational state of the mos@ata directly from the PCS. Data from unit 4 are still
important safety and auxiliary systeiesg., high- accessed through the central plant information system,
and low-pressure emergency core coolant systewhich collects data from the old plant computers, from
(ECCS injection, sprinkler, hydroaccumulators, the VVER on-line analysisVERONA) core monitoring
and diesels systems;* and also from common plant dosimetry and
radiation-level monitoring systems. Along with the
E)'rogress of the ongoing plant computer upgrading project,
the CERTA gateway will gradually switch over to the
4. continuous check for the presence of any primarynew process computers at all units. The scheme of the
leak and automatic determination of the mainaforementioned communication architecture is illus-
break parameters trated in Fig. 1. In the actual version of the CERTAVITA
5. calculation of miscellaneous parameters to be dists-giaimé;:?oegnca'r:egrogﬁssg g:r:?é??:)err(ia?:f rgggfg?r&ﬁﬁ
played on the SPD screefmg., boiling margin, To ensure d%ta ir>1/te rirt) and to avoid illegal user activi- .
loop natural'circulatiorj states, reactor operatiorhes, network connecg:tio);]s are protected bgy firewall com-
mode, margin to the nil-ductility temperature of gyters on both sides. The CERTA internal network itself

the pressure vessel, and change rate of the mo .
important process parametgrs is s_eparate_d from the office network of the NSD by an
additional firewall.

Since all the calculated signals are stored in the tran-  The gateway has been configured in such a manner
sient archive, they can be displayed on historical trendthat it is able to run the entire VITA software without
for further analysis at any time. modification; it contains exactly the same software as
the main VITA computer and it is able to perform the
same functions. This created the possibility for the NSD
inspectors resident at the plant site to have adtkssugh

The cycle time of data communication between thaemote, PC-based X terminal® the same information
CERTA and the NPP is 10 s. Cyclic communication isas the NSD experts at the Budapest office.
performed continuously through a virtual local area net-
work LAN over a leased 64 kilobytés digital telephone 1 B. User Interface
line according to TCAP protocol. In its initial configu-
ration, the VITA system was connected to the plant cen- Two X terminals(standard Windows-NT 4.0 work-
tral information system, which collects only a limited stations with 21-in. color displays having 12801024
scope of information from the individual process com-pixel resolution represent the primary human-machine
puters. In 1998, the Paks NPP started the gradual replaceterface (HMI) of the VITA system. Additional PC-
ment of the old process computers by new state-of-the-ablased remote X terminals can be connected to the sys-
systems(see Ref. 13 for details This created a new tem as well. The format of the SPD scredsse Fig. 2
situation in which modern communication and program-was constructed in a hierarchical way: On the first level,
ming techniques could be utilized to a great extent. T@oncise critical safety function overview pictures are
cope with the new architecture, a CERTA gateway compresented together with the most important reactor

3. evaluation of logic diagrams to assess the seve
ity of an accident state

I1I.A. Architecture of the Communication with the NPP
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Fig. 1. Architecture of the communication between the CERTA and the Paks NPP.

parameters. Plant satus monitoring is organized accordhategrity, primary coolant inventory, hermetic area integ-
ing to seven critical safety functiof€SF9: reactivity, rity, and radioactive release. The main parameters char-
core cooling, secondary heat removal, primary circuiacterizing the status of the seven CSFs are displayed in
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Fig. 2. Main format of the CERTA VITA SPDshowing a simulated transignt

CSF
Oneerview

six subwindows. The detailed analysis of important planfor the sake of this task. Picasso-3 pictures are used mainly
variables can be performed on the second level. Herdor training purposes, when simulated transients are re-
the analysis is supported by predefined trend grdeps  played at the CERTA. It has to be noted, that P3 pictures
Fig. 3), plant pictures, parameter summary talilegs), are not available for the real Paks units because the num-
and p-T diagrams. Predefined trend groups and picturdser of transferred signals must be limited due to the low
can be called easily from the main SPD screen by dediapacity of the data communication line.
cated pushbuttonsee Fig. 2. An important service of
the VITA user interface is a convenient on-line and hisq)j ¢. connection to the Paks Full-Scope Simulator
torical trending facility, which is similar to the trend pack-
age applied in the VERONA core monitoring system. The CERTA gateway is able to transfer data from
Plant safety status overview pictures and detailedhe Paks full-scope training simulator to the CERTA,
plant subsystem pictures are presented by using thehere simulated data can be used for training purposes.
Picasso-3 user interface management sydtedgvel- In autumn 1998, this service was successfully used dur-
oped by the Organization for Economic Cooperation andhg the INEX-2 HUN international accident manage-
Development(OECD) Halden Reactor ProjedHRP).  ment exercise. The accident scenario has been simulated
Picasso-3P3 runs on two Windows-NT workstations; at the Paks NPP, and by using the CERTA gateway con-
actual plant data are transferred from the VITA computefiguration, the simulated transient could be followed and
to the graphic workstations by using the SoftwareBus analyzed on-line at the CERTA crisis center by the ex-
communication systettalso developed by OECD HRP  perts of the NSD. Simulated scenarios can be recorded
The SoftwareBus system has been ported to OpenVM&nd stored in data files at the simulator computer and

NUCLEAR TECHNOLOGY VOL. 139 AUG. 2002 5
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Fig. 3. Detailed CSF analysis trend group showing the results given by the break parameter estimator module for a simulated
transient.

replayed later at the VITAmain computer. This feature idll.D. Data Transfer to Accident Diagnosis

utilized extensively for training purposes. In recent years, and Analysis Codes

a large library of simulated transients has been com-

piled, containing~50 important VVER-440 transients. The personnel of the NSD utilize several off-line

When one of the selected scenarios is replayed at theccident diagnosis and prognosis codes at the CERTA.

CERTA, the NSD personnel can follow the changes ofThe SESAME is a best-estimate code systéamiginal-

the main process parameters on the SPD screens andlgndeveloped by Commissariat a I'Energie Atomigue

trends in the same manner as during a real on-linénstitute for Protection and Nuclear SafetiPSN),

emergency. Francg, which is able to diagnose a wide range of acci-
Simulator data are treated as data coming from thdents in pressurized water reactors. The code system can

fifth Paks unit by the VITA algorithms; the performed be used for prognosis as well; the escalation path of the

calculations and the available display formats are exaccident and the possible consequences can be deter-

actly the same as for the real units 1 through 4. Thisnined, assuming a variety of possible accident manage-

feature has been extensively used for system validatioment measures. The VVER version of SESAME was

and for testing the user interface in various emergencygeveloped in the framework of a PHARE project by the

situations. Besides verification and validation tests, simiPSN and Hungarian, Czech, and Slovak institutes. The

ulated data serve as a unigue training tool and provide system has an on-line data acquisition module, which is

very good method for conducting general emergency preable to read input date-130 signals cyclically from a

paredness exercises at the NSD premises in each yearelational database. In the CERTA, the SESAME-VVER

6 NUCLEAR TECHNOLOGY
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runs on a PC, and input data are stored in Microsoftide a programmed tool within the VITA system to
Access database format. Upon user’s request, on-lineupport the experts using these IAEA procedures with
or archived process signals characterizing the selectezh-line information. Obviously, a generic accident as-
reactor unit(or the simulator are transferred to the sessment procedure contains several decision points that
SESAME PC from the main VITA computer through cannot be handled precisely by softwdeeg., other in-
network in the appropriate format. The transferred dataications of imminent or actual core damagberefore,
files are handled by a client program on the PC writingwe concentrated on those items that can be judged un-
the data to the records of the Access database. Then tambiguously on the basis of measured and calculated
SESAME acquisition module automatically reads in theprocess parameters. The module works automatically,
new values. The data transfer can be continu@rse without user intervention; it is called in every calcula-
packet per minuteor single step, when archived data aretion cycle and determines its output values for all units
fed to the SESAME for the selected time interval only.(including the simulator The accident classification mod-
The SESAME then performs its task according to theule deals with the following parts of TECDOC-955:
user’s requirements: Source term, break size, primary
coolant mass, and hydrogen risk estimation modules can 1. Procedure Al: accident classification during op-
be activated as in the stand-alone SESAME. erating, standby, hot shutdown, cold shutdown, and re-

A very similar on-line and archive data transfer ar-fueling reactor modesee Tables A1 and A2 in Ref. 10
chitecture was elaborated for the ADAM progrdmhe  The symptom groups that determine the actual accident
PC-based accident diagnostics, analysis, and managgiate of the plant are calculated from simple logic expres-
ment(ADAM ) is a tool for the analysis of accident con- sions that use critical safety function states and addi-
ditions based on measured plant data; it was adopted féional measured or calculated process parameters as input.
the Paks VVER-440Vv213 units in 2000. The version Reactor pressure vess&PV) water level plays an im-
operated at the NSD can work in two modes: portant role in the classification; its value is taken from

the break parameter estimator mod(lee units of the

1. On-line accident diagnostics and monitoring modePaks NPP have no RPV level measurements for accident
the code calculates the state of the plant and assessesdtsditions. Other required parametgtsne elapsed from
accident status by using110 measured process signals.scram, duration of negative subcooling, duration of core

uncovered state, minimum required flow to compensate

2. Accident managemeranalysis mode: The code the coolant loss due to core decay heat,)atte deter-
simulates different accident scenarios to assess the effagined by the accident classification module.
tiveness of the various accident management strategies.

2. Procedure A2: assessment of core danfagent

On-line data transfer from the main VITA computer fuel damage is not treated because the VITA system has
to the ADAM PC is applied basically for the accident no instrument readings from the spent-fuel pool area
diagnostics mode. Measurement snapshots are copied €ore damage estimation is based on the length of esti-
ther cyclically (one file per minutg or in a large file mated core uncovery time and on coolant isotope con-
containing measurements corresponding to a full accicentrations. The installation of a suitable containment
dent scenaridthese latter data are extracted from theradiation monitor is in progress at the plant; until then,
change-sensitive archiyeThe input files are prepared the core damage estimation procedure based on contain-
by a server program on the AlphaServer of the VITAment radiation levels is not treated by the system.
system, then copied to the ADAM PC. The ADAM han-
dles its input files in a flexible manner; therefore, no  The severity of the accident state is determined ac-
client program is required on the PC. The code systergording to TECDOC-955: A normal state plus alert, site,
simply detects that a new input file arrived, then auto-and general emergency states are distinguished. The emer-
matically reads in its contents. gency state variable drives an alarm, which is always

The aforementioned on-line data transfer capabilivisible in the header part of the VITA SPD screfesee
ties of the VITA system are utilized during emergencythe icon labeled SE&ite emergency statén Fig. 2].
handling exercises and for training purposes.

lIL.F. Break Parameter Estimator Module
IL.E. Accident Classification According
to IAEA-TECDOC-955 As previously mentioned, the Paks VVER-440 units
(as most of the VVER-440 reactgrdo not have RPV
The IAEA-TECDOC-955 Ref. 10 provides simple level measurements supplying information about the core
but systematic procedures applicable for the assessmestivereduncovered state in accident circumstances.
of areactor accident. The document has been adopted Byerefore, one must use reliable estimations to predict
KFKI AEKI for the conditions of the Paks VVER-440 anticipated core uncovery time and other important ac-
V213 units in 1998. This created the possibility to pro-cident parameters. An analysis of the available VITA

NUCLEAR TECHNOLOGY VOL. 139 AUG. 2002 7
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input signals has shown that the system has sufficierthe results of test runs justified this approximation as
input measurements to feed an appropriate break paramproviding acceptable results for the overall LOCA pro-
eter estimator algorithm. cess. It is also assumed that in the pressurizer, the two-
The break-size estimation algorithm is based on thehase state is always present; therefore, the module
homogeneous-equilibrium model: It is assumed that imdescribes correctly the emptying of the pressurizer only
the given volume, the single- or two-phase medium is irand does not handle refill processes.
a thermodynamic equilibrium state. This yields a very  Inthe on-line VITA system, the break estimator mod-
fast mixing in case of emergency core-cooling injec-ule is called in every cycle for all uniténcluding the
tions, but numerical instabilities are avoided, which issimulatoy. After an initializing phaséwhen internal vari-
very important in an on-line system. The model distin-ables are determined from the actual reactor stabe
guishes two basic states of the coolant: subcooled liquidrogram periodically checks the pressurizer level. When-
and saturated two-phase mixture. Pressure derivativever a significant level change is detected, the module
according to time are obtained from the energy and madsies to identify a possible leak in the primary circuit by
conservation equations, assuming constant volume. using the following method. To match the actual situa-
The AP pressure change in a given volume during aion with predefined LOCA and SGTR classes, the pro-
At calculation step is given by gram performs calculations for the following eight break
classedthe time step of the calculations is I s

1. Classes 1 and 2 small-break LOCA(0.1 or

0
whereG; is the flow through th¢’th junction connected 1.0%.
to the given nodéthese values are determined from the 2. Class 3= medium-break LOCA10%).
pressure differencgsand thea; coefficients have differ- 3. Classes 4 and 5 large-break LOCA(50 or
ent values for the single- and two-phase cases. 200%).
The coefficienta; is constant for the break and for _
the pressurizer surge line, while for the ECCS injection 4. Classes 6 andZ SGTR(a single tube or several
lines, it depends on the parameters of the injected cold tubes.
water. In case atwo-phase mixture is presentinthe given 5 cjass 8= opening of steam collector cover.
node, the incoming cold water causes pressure decrease
(due to condensatigntherefore, the coefficient corre- In the calculations, ECCS injection flows are taken
lates with the difference between the ECCS enthalpy anfiiom the process measurements. The selection of the most
the average primary circuit enthalpy in the following characteristic break class is based on the behavior of
form: primary pressure: The actual break is ordered into the
class that provides the minimum deviation between the
& = &' (heccs— Nprimary) (20 measured and calculated primary pressure history curves.
o ] o _ Those situations when the pressurizer level change is
where a is a fitted constant anth indicates specific cgysed by leak-free reactor transiefets., by a scram or
enthalpy. S by a pump trip are also identified and handled by the
In single-phase cases, ECCS injection causes pregrogram. Once the presence of a break and the appropri-
sure increasédue to density increagend the coeffi-  ate break class have been identified, the module deter-

AP=>aG; , (1)

cient is calculated according to mines the following break parameters:
o — at < p_2>3 3) 1. break typéprimary or primary-to-secondary leak
: "\pa) 2. break flow, equivalent diameter, and cross section

where p, is the density determined from the primary 3. RPV level(determined from the total primary
pressure and average enthalpy, aads the ratio of the coolant mass
total primary coolant mass and the total primary volume. 4 auailable time until anticipated core uncovery

The break estimator module divides the primary cir- (when RPV level is the same as the top of the
cuit into two parts: The pressurizer itself represents one fuel).

single node, while the rest of the primary circuit is com-

bined into another nodé.e., this node contains the re- Figure 3 shows the results of a break calculation for
actor vessel, the cold and hot legs of the six loops, and simulated transier(pressurizer relief valve opening
the primary sides of the steam generatolote, thatin as shown on the VITA SPD screen.

Eq. (1) there are no heat source terms; i.e., itis assumed During the development of the break parameter es-
that the heat generated in the core is always competimation module, a large number of trial runs were per-
sated for by the secondary heat removal. This is obviformed by a stand-alone version of the program. The
ously not true in certain phases of a LOCA scenario, butesults of these calculations were adjusted to the results
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; ; ; ig. 5. Estimated primary pressure and break flow compared
Fig. 4. Estimated primary pressure and break flow comparef'9 :
to simulated value§l0% cold-leg LOCA. to simulated valuesSGTR, one tubg

obtained from the Paks full-scope simulator. The simuyj|g. Remote Critical Safety Functions

lator uses the SMABRE code systéfifor the thermal- Monitoring System
hydraulic modeling of LOCA transients. The adjustment
resulted in thea; coefficients used in Eq(l) and the The process computer reconstruction is an ongoing

flow resistance constants required by the junction angroject at the Paks NPP: Units 1, 2, and 3 are already
break-flow calculations. The basic requirement duringunning with the new PCS, while unit 4 will switch to
this adjustment was to achieve an optimal agreemerthe new system in 2002. The new PCS includes an on-
with the simulated results for the primary pressure, thdine plant safety monitoring and assessm@itASMA)
break flow, and the primary coolant mass. Figure 4 showsystemt2 which is dedicated to critical safety functions
the comparison of estimated and simulated curves for monitoring(CSFM) and provides operator support dur-
10% cold-leg LOCA case, while in Fig. 5, results obtainedng the execution of the symptom-based EOPs. The sys-
for a SGTR case are plotted. A large number of validatem has been built primarily for control room use during
tion runs were then performed with the off-line program:emergencies, but a Hypertext Markup Languag&ML )-

the module was tested for all important VVER-440 LOCAbased remote version was developed as well. This ver-
and SGTR cases, and generally a good agreement wa®n was basically designed to support safety engineers
achieved for the primary pressure and break-flow curvesvorking outside the control room. These external users
After the stand-alone break model was tuned, the modare served through the so-called WEB server node of the
ule was integrated into the on-line VITA system, andnew plant computefsee Fig. 1. The Nuclear Safety
extensive on-line testing was performed to check thd®irectorate showed considerable interest in having a re-
performance and reliability of the break calculationmote access at the CERTA center to the information pre-
module. sented by the PLASMA system; therefore, a pilot version
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was installed and tested at the Paks full-scope simulatdy,” Hungarian Atomic Energy Authority Nuclear Safety
in November 2000. The PLASMA runs in the PCS con-Inspectorate, Budapest, Hungddan 1996

figuration connected to the simulator, and experts work- . , ,
ing in the CERTA can connect to the WEB server node 2- M- KATHIB RAHBAR, "ADAM—An Accident Diag-

of the PCS. HTTP links are established through the deoFOSt'CS’ Analysis and Management System,” Energy Research
) 7 T . . i nc., Rockville, Maryland1999.

icated digital communication lingsee Fig. ], hence,

external users only need a standard HTML browser on3 g, RAGUE, L. JANOT, and A. JOUZIER, “Evaluation
their workstations. In the remote version of PLASMA, and Prediction of Changes in a Accident Involving a Pressur-
the same information is available as in the control roomised Water Reactor, Method General,” SEA3/295, Insti-

The users can display mnemoschemes and CSF stattuse for Protection and Nuclear Safety, Fraritbéay 1993.

trees and can perform EOP browsing. The default cycle

time of information updating on the remote screens is4. ‘Nuclear Plant Analyzer Manuals, Vol. 1-4,” NUREG

10 s to keep the load of the 64 kilobyscommunication CR-6291, INEL-940123, Idaho National Engineering and En-
line at a reasonable level. The remote version has be&onmental LaboratoryJan. 1995

tested with simulated transients, and response times “ " ) )
the CERTA and the reliability of the HTTP connection iarsge%ﬁzgfiézﬁm?g;gﬁ NUREGCR-6150,U.S. R
were found to be acceptable. Based on these positive

experiences, the remote connection was installed on unit$. K. K. MURATA, “User's Manual for CONTAIN1.1,”

1, 2, and 3 in 2001, providing an additional diverse toolSandia National Laboratorié®ov. 1989.

for the continuous remote inspection of the NPP. Unit 4

will have this connection installed during 2002. 7. J. U. VALENTE and J. W. YANG, “MAAP 3.0B Code
Evaluation,” FIN L-1499, Brookhaven National Laboratory
(Oct. 1992.

IV. CONCLUSIONS 8. “MELCOR Computer Code Manuals, Primer and User’s

Guides,” Version 1.8.3, NUREGCR-6119(SAND93-2185,

Main system and human-machine interface characeandia National Laboratori¢#dar. 1993.
teristics of the CERTA VITA system are outlined in this 4 | KOBLINGER, I. NEMETH, P. P. SZABO, N. FULOP,

paper. The system was built during 1997-2001 at thg,y A KEREKES, “Simulator Software for Interactive Mod-
Emergency Response Center of the Hungarian Nuclealing of Environmental Consequences of Nuclear Accidents,”
Safety Directorate and performs on-line remote inspecpresented at Int. Symp. Environmental Impact of Radioactive
tion of the Hungarian Paks NPP. Furher developmentReleases, Vienna, Austria, 1995.

were carried out after the initial installation of the sys-

tem: the construction of a communication gateway com10. “Generic Assessment Procedures for Determining Protec-
puter at the NPP; transferring simulated data from th&Ve Actions During a Reactor Accident,” IAEA-TECDOC-
Paks training simulator to the CERTA; feeding acciden®S: International Atomic Energy Agen¢pug. 1997.

.pl’edIC'[IOI’l,' analysis, and mar]agement codes with On'lm?l. “PSA Based Regulatory Applications,” Institute for Elec-

input data; presentation of Picasso-3 mnemoschemes @iy b\ er Research, VEIKI, Budapest, Hung&2p00.

the operators’ workstations; installation of a break-size

and break-flow estimator module and the pilot versiom2. GY. GYENES, “A Severe Accident Simulator for the Paks

of a web-based remote CSFM system. The developmeniuclear Power Plant,” IAEA-TECDOC-762, International

of the VITA continues during 2002 as well. Unit 4 will Atomic Energy AgencySep. 1994

be coupled to the CERTA gateway, and the final version i

of the remote CSFM system will be installed for all Paks13. A.- HORNAES, J. E. HULSUND, J. VEGH, CS. MAJOR,

units. An increase of the managed leased line’s capacifyS- HORVATH, S. LIPCSEI, and GY. KAPOCS, “The EOP

to 2 megabytes is being considered to cope with in- V'Sulal'za;'o” M%?”'et ISntfegtra't/?d '.Pto. the PdLQSMA O”'Lt'”se

creased data transmission demands. The higher bant lﬁ’%{;cfﬁihnﬁ?ﬁé izé(z%rg])ormg andAssessment Sys-

width will create the possibility to access further plant ™ ' '

data, such as radiological and meteorological measurgz. | Lux, J. VEGH, F. ADORJAN, and L. BURGER, “Ex-

ments. Introduction of a containment damage asseSgeriences with the Upgraded VERONA-u VVER-440 Core

ment module is planned for the future as well. Monitoring System,” presented at Specialists Mtg. Advanced
Information Methods and Al in NPP Control Rooms, Halden,
Norway, September 1994.
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