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Abstract. The paper points at several aspects relevant in the decision support-assisted (DSS) 

management of radiological emergencies. Emphasis is placed on the compelling need of having 
ready-for-use alternative and mutually supportive assessment resources, and on the sensitivity of the 
civil defense to certain species and formats of the information delivered by DSS. 
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1. INTRODUCTION 

 
In May, 2005, the International Atomic Energy Agency of the United Nations 

has conducted a comprehensive nuclear alert exercise code-named ConvEX 3. 
More than 20 countries in Europe and off its shores were actively participating, in 
an attempt to verify the capabil ity of assessment and reaction to a significant 
abnormal event in a nuclear facility, of the agents that, by either law or vocational 
call, are expected to manage such crises and mitigate their effects. 

The choice of the nuclear power reactor at the Cernavoda Nuclear Power 
Plant, Romania, as the target for a disruptive scenario entaili ng significant 
radioactive releases and offsite consequences has placed special responsibilities on 
both the Romanian authorities, paramountly including The National Commission 
for Nuclear Activity Control (CNCAN), the Civil Defense system, and the Ministry 
of the Environment, and the expert assistance pool normally on standby in several 
research institutes, including NIPNE. One consequencial expression of this special 
position was that virtually all participants outside Romania have assumed postures 
of information clients to the Romanian players in the exercise, expecting and, in 
fact, demanding prompt data on such key factors in a radiological emergency 
assessment like the accident source term; the near-source meteorology; and the 
results of the first-hand (simulated) field measurements. 

The bare fact of the matter was that, following a pattern that seems to 
obstinately recur in practice, in spite of the undoubtedly careful preparations and 
rehearsals almost none of the information expected to be tabled with promptitude 
was in effect available in due time, and to all relevant players. The frustrating 'data 
crisis' began with the source term, the definition of which fell under the 
responsibility of the plant operator – brought to the knowledge of the response 
factors only 5 hours after the alleged occurrence of the release; continued with the 
confinement of the meteorological forecast data, originated by the national 
meteorology, within the Emergency Management quarters, without a normal 
sharing with the off -quarters assessment agents, under what should have been 
agreed terms of use, and in agreed formats; and echoed in delays with conveying 
the expected information to the transborder players. 
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The second aspect that caught the attention of the observers was the unduly 
long period of confusion and consequent inaction experienced by the action-
oriented segment of the response resource – the Civil Defense officers, who were 
eager to 'deploy', in view of enforcing population sheltering, or 'evac', or to 
distribute stable iodine tablets, as the book goes in such circumstances – yet all 
these depending on conclusive results of the radiological assessments expected 
from the corps of experts, mainly located off the Emergency Management 
Headquarter. 

What the action force wanted were, in fact, clear orders based on projected 
doses, and/or derived intervention levels, in places candidating to a 'hot spot ' 
condition. At later times, an eager interest was also expressed as to the ways and 
means to evaluate the costs of accident consequences, and of the mitigative action. 

None of the facts above were either unexpected, or singular, or exclusively 
attributable to managerial, technical, educational or otherwise 'cultural' 
shortcomings of the particular environment that happened to host the exercise. 
Indeed, it is by now a well-established, if embarassing, finding that in virtually all 
disasters the crisis mangers' performance falls far below expectations and/or the 
planned contingencies, with Katrina, New Orleans, fall 2005, a case in point. As 
far as NIPNE's Task Force was concerned, a previously consolidated awareness on 
the high chances of experiencing, real time manner, a crisis of data and 
communications has helped in partially alleviating the reported difficulties, over 
ConvEX-3. It is however freely admitted that learning the lesson to its full extent 
will stil l take considerably more analysis, and time. 
 

2. FACTS, FINDINGS AND REACTIVE STRATEGIES 
 
NIPNE has entered the ConvEX-3 playground with two effective, if definitely 

incomparable with each other, toolkits: RODOS [1,2,3]; and RAT. 
RODOS – a condensed acronym for Real-Time, On-Line Decision Support 

System for the Management of Nuclear Emergencies in Europe, is a comprehensive 
software package in development by a consortium of scientific research institutions 
in Europe. Financed and promoted by the EC for use as a reference system in the 
national (federal) emergency/disaster management centers across the continent, 
from Iberia to Urals and from the Polar Circle to the Mediterranean, it aims at 
providing a procedurally- and data-consistent support for off-site emergency 
management at local, national and regional levels at times following a nuclear 
accident that cover the early (4-7 days), as well as the intermediate and long 
(ingestion) phases (months, years) in the development of the event, the economic 
consequences considered. The version of RODOS currently installed in NIPNE is 
PV 6.0, that is reported to be already implemented, or contemplated to this effect, 
in national emergency centers in several European countries for preoperational use. 
The effective users list includes Germany, Finland, Spain, Portugal, Austria, The 
Netherlands, Poland, Hungary, Slovakia, Ukraine, Slovenia and Czech Republic. 
RODOS endeavors to ultimately become a cutting-edge IT market product, 
operating from work station faciliti es on distributed data bases and relying on 
sound, cross-Continent, COM links. Eventually RODOS intends to become the 
DSS of Europe's, perhaps expanding into the realm of chemical accidents and other 
disasters, with the implication that it will become a must for all EU Member-States. 
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RAT - for Radiological Assessment Toolkit is, on the other hand, a ‘minor 
league’ player in NIPNE's decision support business. It has gradually emerged as a 
'learning-by-doing', or 'on-the-job trainer' domestic counterpart of the Goliath-
sized, in comparison, RODOS – an open platform to accomodate radiological 
assessment functions tailored to emulate those of the 'big brother' at far lower 
expenses as far as data requirements, other logistics resources, maintenance costs  
and, not the least, hardware. RAT is designed to operate at a PC desktop/laptop 
level, assembling a vademecum-type collection of, mainly U.S.-originated, 
reference models based on rules [4, 5] and comparatively simple, finite formulas 
and nomograms, dwelling in radioactive inventories, source terms, environmental 
dispersion, dose and derived response level assessment, cadastral evaluation of 
impacts, and countermeasure recommendation – all li nked to a resident GIS, and 
data/knowledge libraries. An essentially standalone facilit y until ConvEX-3, RAT 
has leaped on that drill 's occasion into a larger world by a Web-based application 
and a few other amenities that were indeed proved consequential for a smooth 
functioning of RODOS, thus making a point long held by RAT's proponents: that 
minor league, domestically-developed players in the DSS business should not be 
perceived as a 'politically incorrect' nuisance, but as a potential alliance of ancillary 
faciliti es that may help a highly standardized, slowly-adaptive reference tool l ike 
RODOS to fit without bumps and gaps into the local (national) emergency 
response systems and realities that, by virtue of history and diversity, do not offer 
standard slots for accommodation. 

The situation that NIPNE's ConvEX-3 task force had to cope with is believed 
to be paradigmatic for the 'major league/minor league' DSS relationship (see Fig.1). 

For a better understanding, let it be said that (i) the attempts to develop a 
source term facility for RODOS dates back in the nineties, has left behind several 
loose ends – like the project STEPS that, while well conducted and finalized, was 
never effectively attached to the RODOS main engine – and is only now likely to 
be reactivated, under a new guise; (ii) after more than a decade of developmental 
effort an proportional strive for politi cal promotion, the operative links between 
national (federal) Meteorologies and the RODOS operators still leave to be desired 
in several countries, and are completely absent in Romania – stil l fraud with the 
entanglements of the transition in administration, law, routines etc. Confronting 
this situation on the occasion of compelli ng events (e.g. the national drills and the 
international alert exercises in the INEX series (Switzerland, Finland, Hungary, 
Canada) over more than a decade now, the NIPNE team had to come to a 'do-it-
yourself' strategy which – while admittedly not sound and commendable in the long 
run, has helped us through, and may have the potential of being supportive for 
others in a comparable situation, some time into the future: secure a capabilit y to 
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Fig. 1 - ‘Major league/minor league’ DSS relationship 
 

(i) swiftly and promptly develop simple yet robust means to substitute for 
functions and other resources that RODOS may, for the moment, lack; and 

(ii ) develop solutions to obtain data that, for a variety of reasons, cannot be 
procured by way of normal co-operation with other national entities – with the 
meteorological data as a paramount example. 

 
To understand correctly the authors stand, let it be made clear that, in our 

view: 
a) the main thrust of the emergency authorities and workers, at all levels, 

should go to implementing RODOS into the national (federal) emergency 
management centers, as a reference tool that would eventually allow a uniform and 
consistent assessment of the nuclear emergencies in the European space, as well as 
a concerted and mutually accommodated response; 

b) situations like the one described in Fig.1 as one case history are not 
considered normal – one only ventures to submit that, for very different reasons, 
they might be frequent; 

c) the plea for having ancill ary DSS components ready for assisting RODOS 
in different environments and situations shares the motivation with the conduct of 
having big container-carrying ships piloted throughout narrow channels and/or 
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shallow/uncharted waters, by incomparably smaller tow-ships. It goes as far as 
saying that the local failure in meeting basic requisites for the RODOS normal 
functioning may so adversely affect RODOS penetration, that the marginal 
assistance obtained from alternate local resources at the system's front end may 
indeed be of essence, and that – for an yet indefinitely long transitional time. 

 
3. THE ConvEX-3 ASSESSMENT AT NIPNE:   

A CO-OPERATIVE ENDEAVOR 
 
From the NIPNE's perspective, the ConvEX-3 theatre of action was 

comprised of: 
a) the RODOS server, located on the NIPNE premises, and the operating 

team around it; 
b) the RODOS remote operator, on duty at the National Emergency Response 

Center, downtown Bucharest; 
c) the RODOS authorized correspondents abroad.  
d) the ancillary team operating RAT as a RODOS assistant, also at NIPNE. 
 
The working sequence followed the logical input/output flow: 
 
Step 1: the ancil lary RAT assistants have expeditiously provided 8-hour 

meteo forecasts emphasizing the wind and precipitation regime at and near the 
accident site, with a potential coverage of the mesoscale. To this effect, the RAT 
team has issued a dedicated software capable of offline-browsing a public 
meteorological forecast data resource – U.S.A. Weather Channel/UK.Weather.com 
in order to mine-out parameters of prime consequence in determining the motion 
and the dispersive properties of masses of air overflowing the Cernavoda NPP area 
prior, and during the (simulated) abnormal release. These include wind direction 
and speed, cloud cover, and precipitation. By the date of the exercise more than 
4000 UK Weather Channel-covered locations were on record with RAT's data 
library, and the number has increased ever since (Fig.2). A separate code snippet 
was in charge with inferring, from such primary data, the evolvement of the 
atmospheric stabilit y category. The facility is supposed to be operated around the 
clock, as a standing watch agent, so that up to 48-hour forecasts be available on a 
permanent basis, in view of assessments – should a release occur. 

Step 2 was seeing RODOS at work, given the input described. For the sake of 
illustration,  several capabilities of RODOS are presented ‘on-the-job’ manner in 
the sequel, as these have performed during ConvEX-3. 

Figures 3 to 5 introduce part of the data menu offered by the system, after a 
quick evaluation using the Web Interface. 

Accident’s Day-1 had a first release reportedly occurring at 06:30 hours. The 
source term was provided – if with a considerable delay - by the NPP Cernavoda 
and consisted of 10 radionuclides: H-3, Kr-83m, Kr-85m, Kr-85, Kr-88, Kr-89, Xe-
133m, Xe-133, Xe-135m, Xe-135, Xe-138, I-131, I-132, I-133, I-135, Cs-134, Cs-
137 and Cs-138. No information about the power in the plume was available. 
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Fig.2 - Trajectories of virtual emissions from specified sources (‘dark grey’ alleys), and trails of puffs 
having as radii multiples of gaussian standard deviations (‘ light grey’ trails) 

 

 
 
 

Fig. 3 - RODOS Web menu 1/3 
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Fig. 4 - RODOS Web menu 2/3 
 

 
 
In the first day of the exercise runs on all nuclides except Tritium were 

performed via the RODOS WEB Server and the results were made available on the 
Internet for all interested parties. 

The meteorological scenario that was imposed by the exercise Organizers for 
the first hours into the release has presumed that the wind direction is towards the 
city of Cernavoda, to favor the deployment of intervention forces in the field and 
the mobili zation of the population as a part in the drill. 

 

 
 
 

Fig. 5 - RODOS Web menu 3/3 
 

3.1. Ear ly Countermeasures 
 
As expected, the first information required by the decision makers has 

targeted the appropriateness of early countermeasures - sheltering and evacuation 
of population, administration of iodine tablets - and the dose levels expected in the 
potentially affected area. Fig.6 illustrates the doses consecutive to the first round in 
the (virtual) release, that was assumed to last for 4 hours. Based on this evaluation 
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the RODOS system recommended the administration of iodine tablets to children, 
in a specified and charted area. RODOS also concluded that sheltering in a small 
area surrounding the source of release would be in order, but no evacuation was 
warranted, anywhere in the DSS-monitored area. 

 
3.2. The Tr itium Issue 

 
In a second phase, an important result of RODOS concerned the evaluation of 

the radiological impact of tritium – a nuclide expected to abund in releases from 
CANDU reactors like the one at Cernavoda. Results of the assessment of the 
tritium impact via the inhalation and ingestion doses are given in Figure 7. 

 
3.3. The food and feedstock Issue 

 
The system has also offered evaluations of the radioactivity in the food and 

feedstock. Telling results concerning the Iodine and Caesium activities in grass and 
milk are rendered in figure 8. 
 

 
 
 

Fig. 6 - Effective dose distribution for adults, open air (left) and Thyroid dose distribution for adults 
in case of no countermeasures assessed on short range (right) 

 
 

Based on these results a recommendation was issued – to ban the local milk 
and diary product consumption in an area 10 km in radius around the NPP.  

 
3.4. Surface water contamination 

 
Using the RODOS Hydrological Module evaluations were conducted, on the 

maximum radioactivity in the water, and the contamination propagation 
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downstream the Danube river was predictively tracked. Figure 9 capture the 
activity peak arrival in important cities along Danube (Galati and Sulina) after the 
initial deposition on the water area. 

In the second day of the exercise a controlled release through the stack was 
assumed and the true wind direction was taken into account. On these, RODOS had 
no countermeasure to recommend, as the predicted doses were below the normative 
levels. Figure 10 presents the effective doses for adults after the second release. 

An ancillary Step 3 in the process may also be identified. It concerned several 
supportive contributions to the technical documentation released by the NIPNE 
task force to the National Emergency Center, the Civil Defense, and the Nuclear 
Authority (CNCAN). The supportive contribution has resulted from the operation 
of the in-house, ‘minor league’ DSS – RAT, or Radiological Assessment Toolkit, 
referred to in the preceding sections. 

 
3.5. Ancill ary services to RODOS 

 
For the record, let it be reminded that RAT was first instrumental in dril l’ s 

Step 1, as (i) a prompt, independent provider of meteo forecasts, and (ii) a 
preprocessor of meteo data that inferred the critically important input of the 
atmospheric stabilit y category from winds and cloud covers, 8-hours ahead. 

 
3.6. Radiological Assessment of ‘What I f’ release scenar ios 

 
Complementarily, RAT has also engaged in the radiological assessment and 

the countermeasure design. However, in contrast with RODOS – that was bearing 
the prime responsibilit y for issuing, near-real time manner, information of 
immediate relevance for directing the response, RAT has adopted a strategy of 
alternative situations coverage, based on ‘what if‘ scenarios. The approach was 
largely driven by previous experience gained during the international drills in the 
INEX series (IAEA Vienna and the NEA-OECD), that indicated that prompt, 
unambiguous, and stable meteorological projections during emergencies are a rare 
occurrence – a fact which, given the extreme sensitivity of the dosimetric 
projections to the atmospheric stabilit y, can only recommend a preventive 
knowledge of  what the doses should be e.g. if the atmosphere is class A, or B, C, 
D, E, F; and if the release can be categorized as ‘ground’ , or ‘elevated’ ; and if the 
release was, or was not, under rain. 
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Fig. 7 - Assessment of the tritium impact via the inhalation and ingestion doses 
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Fig. 8 - All Iodine (in grass) and Caesium (in milk) 
 
 

 
 

Fig. 9 - Activity peak arrival in important cities along Danube (Galati and Sulina) 
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Fig. 10 - Effective doses for adults after the second release 
 

To this effect, a method recommended in the U.S. Nuclear Regulatory 
Commission’s (NRC) International Response Technical Manual series was used to 
expeditiously determine the need for early phase countermeasures – sheltering, 
evacuation, administration of stable iodine – in the Ceranvoda NPP area, 25 km 
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around the simulated release source. The method requires only a summary 
knowledge of the total amount of activity per nuclide that has been released under a 
steady wind (direction, speed), and cloud cover (protracted releases should 
therefore be portioned by expert judgment so as to satisfy this constraint). From 
these, the atmospheric stability is inferred, and the relevant doses are obtained for 
several variety of doses that are relevant in determining the need for 
countermeasures, for ground or elevated releases, under rain or no-rain conditions. 

 

 
 
 

Fig. 11 - Doses by classes of atmospheric stability (Pasquil l A, B, C, D, E, F). 
 
Figures 11 and 12 present essential countermeasure areas that would follow 

from RAT assessments conducted as described. One can see that the variation 
assumed in the atmospheric conditions – stabilit y and precipitations – may result in 
recommendations that are more conservative that RODOS’ – involving, apart from 
sheltering and iodine tablet administration, also some limited evacuation. It is again 
to be stressed that, in so doing, RAT only evokes possibiliti es that the decision 
makers should be aware of. 



Romanian Reports in Physics, Vol. 58, No. 4, P. 553-571, 2006 

 

566 

 

 
 
 

Fig. 12 - Archetypal release consequences: sheltering areas under rain (class D – atmosphere). 
 

3.7. Der ived limits for accidental releases at Cernavoda NPP 
 
A special contribution from RAT came in the form of a Shorthand Operative 

Guide (Vademecum) for the intervention workers, giving the derived limits for 
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accidental releases at Cernavoda NPP, meant to expedite the issue of establishing 
alert and intervention levels for the populated places – the city of Cernavoda and 
the villages at close range (25 km) from the plant. The mission of the Guide and its 
terms of reference were as follows (the document’s language): 
 
 
The task at hand is: 
 
Based on  

·  An assumption on the source term, covering 
   - the isotopes released over any reasonable time interval of wind direction  

   stabili ty (minutes to a few hours), 
- the respective total activity (kBq) released per isotope, 
- the release height category – ground (<=30 m), or elevated (>30 m); and 

·  The knowledge of 
  - the average wind direction (deg) over the wind stabili ty interval; 

 - the average wind speed (m/s) over the wind stability interval 
  - the atmospheric stabili ty category (Pasquill A-F) 
 
Determine whether the densely populated location that makes the critical exposure target 
on the respective wind direction should be subject to: 
 

¾� Sheltering; 
¾� Evacuation 
¾� Administration of stable iodine 

 
using only derived release limits (DRL) custom-developed for a number of critical exposure 
targets around the potential source of release. 
 
In the context, 
 
The Derived Release Limit, DRL(j, C, L) for the isotope j and the countermeasure C to be 
adopted at location L is the activity (kBq) that should be released if only isotope j would be 
released, so that the dose relevant to countermeasure C at L would equal or exceed the 
Protective Action Guide (PAG) legally-enforced for countermeasure C. The PAGs 
considered (Romanian regulations) are: 
 
 .               TEDE -  Tot al Eff ect i ve Do se Equi va l ent , mSv 
 .               CDEThy -  Commit t ed Do se Equi va l ent t o Thyr oid , mSv,  
 .               doses ac qui r ed in th e f i rs t 24 hr s of exp osu r e.  
 ___________________________________________________________________ 
  
 .               TEDE       CDEThy  
 _________________________________ 
  
 Shel te r in g      3 
 Eva cuat io n      30 
 I odi ne Ta ble t s             30 
  
 
If there are n isotopes in the released mix, and R(j) [kBq], j = 1, 2, …, n are the respective 
activities released, then the adoption criterion for countermeasure C at critical exposure 
target L is: 
  n 
  S R(j) / DRL( j,C,L) >= 1 
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 j=1 
 
Since the derived release limits are given in the sequel for a wind speed of 1.8 m/s (1 mph), 
then 
 
Adjust for wind speed as follows: 
                 For an average wind speed W m/s, multiply first the DRL(j,C,L) by W/1.8. 
 
 

In a first section, the Guide gave the derived release limits for the city of 
Cernavoda – 5 target zones, and 19 other major population concentrations within 
25 km from the NPP (Fig.13). 
 

 
 
 

Fig. 13 - Derived release limits monitoring targets: the city of Cernavoda (5 zones) and 19 major 
population concentrations within 25 km from the NPP 

 
A sample of the tabulated data follows, in the original format: 

 
 
I-1 31 D ERI VED RELEASE L I MI TS ( DRL)  
______________________________________________________________________________ 
  
 Val ues in dic ate SI NGLE i sot opi c r ele ase s whic h, under t he sp eci f ie d t erms -  win d 
di re cti on,  r ele ase he i ght and atmosp her i c sta bil i ty -  woul d ent ail do se val ues at th e 
r esp ect i ve  l oca t io n call i ng fo r t he adopti on of t he re specti ve coun t er measur es.  
  
 The DR L ar e bas ed on t he fo l lo win g dose in t er vent io n l eve l s ( Romani a) :  
  
 
 
 .               TEDE -  Tot al Eff ect i ve Do se Equi va l ent , mSv 
 .               CDEThy -  Commit t ed Do se Equi va l ent t o Thyr oid , mSv,  
 .               doses ac qui r ed in  t he fi r st 24 hr s of exposur e.  
 ___________________________________________________________________ 
  
 .               TEDE       CDEThy  
 _________________________________ 
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 Shel te r in g      3 
 Eva cuat io n      30 
 I odi ne Ta ble t s             30 
 _________________________________ 
  
 Dos e i nte r ve nti on l im i ts ab ove we r e appr opr ia t el y di vi ded by  
 val ues in th e i sot opi c t abl es i n t hi s Vademec um, to yi eld DR Ls.  
  
 For an is oto pic mi x, a count er measur e i s warr ant ed i f:  
  
 SUM [R j /D RLj ] >= 1, wher e Rj [ kBq] -  t he ac t ual re l ease,  
 . j                  DRLj [k Bq] -  t he de r iv ed r el eas e l i mi t f or i so t ope j  
  
  and t he sum ex t ends ove r al l i so t opes i n t he mi x.  
   
  
 
Abbr evi ati ons : GNR -  gro und re l ease, no ra i n       GR  -  gro und re l ease, ra i n 
.              ENR -  ele vat ed r ele ase , no r ain    ER  -  ele vat ed r el eas e, r ai n.  
_______________________________________________________________________________________  
 .                                                         DRL ( kBq of I -1 31)  
 .                                                 - - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -  
Cr it i ca l Loca t io n             I f .. .        and. .. GN R      GR       ENR      ER 
_______________________________________________________________________________________ 
 
 
 CLASS- A AT MOSPHERE.  
 __________________ 
  
 Cer nav oda- I Sh elt eri ng        wi nd f ro m 145 deg.  1. 648e12 1. 538e11 4. 082e13 1. 200e11   
 Cer nav oda- I Ev acu ati on        wi nd f ro m 145 deg.  1. 648e13 1. 538e12 4. 082e14 1. 200e12   
 Cer nav oda- I Io din e            wi nd f ro m 145 deg.  5. 190e11 9. 259e11 9. 901e14 1. 034e15   
  
 Cer nav oda-I I Shel t er i ng       wi nd f ro m 145 deg.  1. 818e12 1. 974e11 3. 783e13 1. 500e11   
 Cern avo da-I I Evac uat i on       wi nd f ro m 145 deg.  1. 818e13 1. 974e12 3. 783e14 1. 500e12   
 Cer nav oda-I I I odi ne           wi nd f ro m 145 deg.  5 .7 36e11 1.2 00e12 5.7 03e14 6.9 28e14    
  
 Cer nav oda-I I I Shel te r in g      wi nd f ro m 145 deg.  1 .9 35e12 2.2 90e11 3.6 14e13 1.7 24e11    
 Cern avo da-I I I Eva cuat io n      wi nd f ro m 145 deg.  1. 935e13 2. 290e12 3. 614e14 1. 724e12   
 Cer nav oda-I I I I odi ne          wi nd f ro m 145 deg.  6 .1 10e11 1.4 08e12 4.0 82e14 5.4 25e14    
 . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  .  
  
 Sei meni i-M i ci Sh elt eri ng      wi nd fr om 195 deg.  2 .9 41e12 6.9 61e11 2.6 79e13 4.6 37e11    
 Sei meni i-M i ci Ev acu ati on      wi nd fr om 195 de g.  2. 941e13 6. 961e12 2. 679e14 4. 637e12   
 Sei meni i-M i ci Io din e          wi nd fr om 195 de g.  9. 524e11 4. 539e12 4. 360e13 1. 107e14   
 . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . .  .  

 
 
 

The second part of the Guide gave the reference doses that were directly used 
in the computation of the Derived Release Limits (DRL), per atmospheric stabilit y 
and release height category, and for a wind speed of 1.8 m/s (1 mph). The DRLs 
were obtained by dividing the said intervention levels, also known as ‘PAGs’ 
(Protective Action Guides) to such doses, as appropriate. 

  Finally in a 3rd section an account was given, of the dose-to-distance 
correlations that were conducive to the results reported in parts I and II . 

 One quality that was noted about the ancill ary and supportive services 
provided by RAT as a side-player was that all documentation was promptly 
generated and delivered to the situation room in the National Emergency Center, 
offering terms for comparison and substance to the debate. 
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 The considerable amount of data that were gathered over the two-day dril l 
were eventually systematized into a final Technical Report [6] that was made 
available to the ConvEX-3 organizers, and was selectively shared with interested 
academic parties abroad. 

 
4. CONCLUSION 

 
The ConvEX-3 International Nuclear Alert Exercise has provided an 

opportunity to check the validity of several working assumptions and postures 
adopted over the years by NIPNE in the nuclear emergency preparedness and 
response business. Among these:  

 
a) It was confirmed in a consensual manner by the various authorities 

and technical expert parties present and participating in the exercise, that 
RODOS is indeed a viable and functional decision support system, worth 
implementation in the National Emergency Center, and a commitment was 
publicly expressed to this effect. 

b) The reaction of the ‘stakeholders’ of the decision support systems 
– here represented by, essentially, the Civil Defense response forces, to the 
kind of data offered by different technical agents involved has clearly 
indicated again that their needs go far beyond the knowledge of the 
contaminated air advection and diffusion – into the intricacies of the dose 
and derived intervention level assessment, countermeasure design, 
consequence costs determination, and cost-benefit analyses of response – a 
kind of information that, for the time being, only RODOS is equipped to 
deliver in an internally-consistent manner and at the required QA (quality-
assurance) level. 

c) It became apparent that the application of RODOS is a demanding 
endeavor in several respects, including, inter alia: 

·  the need of having the system implemented and fully 
operational in the Situation Room, wherever it may be, to avoid 
forbidding telecommunication stopgaps that may get aggravated in 
a real crisis; 

·  the need for a prompt and suff icient supply of meteo 
forecast data, most desirably originating with the National 
Meteorology - and its professional, international li nks, yet also 
welcome from alternative sources, if need there is; 

·  the need for prompt and sufficient information on the 
accident source term, expected from the plant Operator – whose 
degree of cooperation with the offsite players in the nuclear safety 
business must be reconsidered and appropriately amended. 

d) As interim solutions to alleviating the diff iculties that might follow 
from a non-compliance with the terms above, it was demonstrated that the 
ancillary support with the origin in domestically-developed DSS facilities 
may prove valuable and non-conflicting with a full, mainstream 
commitment to promoting RODOS as the reference, nation-wide applied, 
and internationally recognized DSS for the management of nuclear 
emergencies in Europe. 
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It should be evident by now that the findings - and implicit recommendations 
- above serve well the more general principle of Operational Safety: secure a 
sufficient redundancy in input resources, assessment means, and communications. 

This stand continues to be substantiated and seconded by NIPNE 
counterparts abroad who, while maintaining a firm interest in promoting RODOS, 
also insist on diversifying its coverage (v. chemical accidents) and implementations 
(e.g. Linux implementations of PC-scaled versions) thus contemplating ancillary 
spinoff products as a recognized need, and also quote domestic products as 
supportive tools, and pre-processing or post-processing facilities for the 
mainstream software. 

As it looks at present, it is likely that the ‘major league’ RODOS will grow 
and thrive along with its domestic, ‘minor league’ supporters, rather than against 
those. 
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