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1. Introduction
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The Fukushima accident prompted the Bologna ENEA — UTFISSM research group to a stronger commitment to several
activities in the EP&R field with the objectives of:
a) Development of dedicate tools for a fast prediction of severe accident off-site consequences in foreign NPPs situated at
less than 200 km from the Italian national border;
b) Evaluation of the Fukushima accident Source Term (ST) using RASCAL 4.2 — 4.3 codes.
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a) The general structure of the severe accidents fast prediction tool consists of a series of computational modules each | Rogna
performing a specific task:
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Figure 1: NNPs far from ltalian border less than 200 km
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from Krsko NPP — (ARGOS Code, NAEA, Poland)

b) The Fukushima accident ST was evaluated using the RASCAL 4.2 code. The analysis was carried out for each unit. The
choice of dominant release sequences and of the input parameters is based on ENEA hypothesis and on the information
available in the scientific literature.

NPP data: technical reactor data (e. g. power, burn-up, assembly type, enrichment, etc.) were collected for all Italian border
foreign NPPs;
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Core inventory: calculation of core inventories at Middle Of Cycle (MOC) of the equilibrium fuel cycle, the core inventories
for the first 24 hours since SCRAM and the decay power for the first 30 days since SCRAM;

Figure 3: Atmospheric distribution of I-131 effective dose (mSv)
from St. Alban NPP — (ARIES Code, ISPRA, Italy)
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Source term: characterization of the dominant severe accident sequences for LWR NPPs and collection of the integral severe ST RN e
accident parameters for NUREG-based calculation of the ST; o] V- g
Database: database for collecting the core inventories and a specific module for the automatic retrieval of realtime and v i, T e e G T T

forecast weather conditions from a list of preselected weather stations; i SRR )
Fukushima ST: calculation of the Fukushima ST. The results are in good agreement with those publicy available. Full report: A
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http://openarchive.enea.it/bitstream/handle/10840/4840/UTFISSM-P000-017 rev.1.pdf?sequence=4

4. Future development
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Figure 4: Meteo stations for Krsko atmospheric dispersion calculation
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Terrain maps: production of a large-scale maps with terrain height and roughtness data; e s rascar| o e
° e a . . . . o2 * equilibrium Cycle)
Radiological networks: link of the emergency database with national or european-level radiological networks (RESORAD, wwcape [T TR AT Wass | T T T | s [ s | v | som | e | e
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Table 1: Core inventory partial example of an Italian border NPP

m _ stazioni_meteo dati_meteo . 1.0E+18
Agenzia naziondle per e nuove Lecnalogle. I energi id_stazione seria Qid stazione Work iNn ProgrESS! .
REATTORI TRANSFRONTALIERI - GESTIONE DATI NUCLEARI nome stazione data ora o 1-131
MENU’ A SCHEDE — = e E' ——C5-137
| SITI NUCLEARI cod_stazione data = A0km 300 to 600 KBq/m? L 5-
Dati Geserali | [ Pot Decadimento | [ Decadimensi | [ toventar | | azione: FRANCIA I I citia ora @ Q) o )
nazione temperature P D 600 to 1000 kBg/m? £
Criteri di selezione e — coordinate_l dewpoint =) g §-
Nazione: STEP 1 osiziome: 43°37'53"N *16'16°E 45.79800N 5.27100E Km dal confine: coordinate 2 wind_speed - L g D 1.0E+3 to 3.0E+3 kBg/m? = \\
one di emergenza (in km): Rl=21 Rl=35 Ri=10 TERRENOREGOLARE dliudine wind_dir_degrees a it D s E 1.0E+16 . \ \
sasen 7 LOe+3 10 6.0E+ m
attore  BUGEY-2 Codice IAEA: FR-13 zone pressure B & o % 2@0-km " 3 N \
PWR Data imizio costruzione: 01.11.1972 web_history precip_rate 2 P = 7N B 6.0E+3 to 3.0E+4 kBq/m? g /-—/ \
ello: CPO Data connessione alla rete:  10.05.1978 \Meb_for ecast precip_type T e S ) \ \
: - FRAM Data inizio operazioni: 01.03.1979 | ‘ L “CD i 1-0E+15 -
Configurazione Combustibile: - : RiE= g atg snow 2 \ \ \ \
(04072013 g impianto: 40m b impianto: 55m h camino: 36m % mocciolo: 3.04m  hmocciolo: 3.66m glatm tipo_record 4 f[ &) u2 1%/h
STEP 4 elassembly: 17X 17 glats ' ; i > (VE] 1%/'1 \ leak
T o
ghit L3 2 U3 25%/h leak \ 2 1%/ \
l 1= HTE = 1-0E+14 \ v
Configurazione di combustibile:  04.07.2013 - Compilatore: Guglielmelli A. Data compilazione:  04.07.2013 glongg 7 2 ult 2"‘y/ h vent \ leak \
. - - — ~3 04 8 nn P /0
EAF: 1.89 % UCF: 13.94% glongm = o . U3 U225%/h
Pot. termica : 2785 MWith BU medio allo scarico:  33.735 GWd/MTU MTU per assembly: 04615 glongs () ' .2 vent i+ explosm n .
| . . o 717120-km =] explosion vent
Pot. elettrica lorda: 945 MWe Numero fuel assembly: 137 3 : 1246 glong y = E
Pot. elettrica netta: 910 MWe Arricchimento medio: 335 % dlatd > 3 1'0E+13
o > Shch Sune = Ul 1%/h
Lunghezza ciclo: 12 mesi r ciclo: dlat Lg S
BU medio di nocciolo eq.:  16.3675 GWdMTU Fattore disp. programmata: 52.91 % dlongd l_j f o Ie k
g @
dlong Camy T
' 1.0E+12
MODIFICA CONFIGURAZIONE COMBUSTIEILE note RASCAL va3 _:A0-km N

Figure 8: ENEA - core inventory query database

Figure 7: ENEA — meteo tables query database

Figure 6: Fukushima surface concentration
(KBg/m?) of Cs-137 @ 18/03/11 16:16
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Figure 5: Fukushima ST for I-131 and Cs-137
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