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DSA - Intro

Norwegian Radiation and Nuclear Safety
Authority (DSA) is the national authority
and expert body in matters concerning
nuclear safety, security, safeqguards,
radiation use, natural radiation and
radioactive contamination in the
environment.

DSA is a directorate for the
Ministries of Health and Care
Services, Climate and Environment,
Foreign Affairs and Defence.
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Crisis Committee for Emergency
Preparedness

il DSA

Ministries

Crisis Committee for Nuclear Preparedness:

Norwegian Radiation Protection Authority (leader,
secretariat)

= Norwegian Directorate for Civil Protection
= Norwegian Armed Forces

= Norwegian Directorate for Health

= Norwegian Coastal Authority

= Norwegian Food Safety Authority

= National Police Directorate

= Ministry of Foreign Affairs

Crisis couneil

= Norwegian Radiation Protection Authority (member)

County Governors

Municipalities First responders

Advisers to the Crisis Committee for
Nuclear Preparedness:

Norwegian Institute for Bioeconomy Research (NIBIO)
Directorate of Fisheries

Norwegian Defence Research Establishment
Institute for Energy Technology

Institute of Marine Research

Norwegian Meteorological Institute
Norwegian Environmental Agency

National Institute for Public Health
Geological Survey of Norway

Norwegian Polar Institute

Norwegian Center for NBC Medicine
Norwegian University of Life Sciences
Norwegian Veterinary Institute

Infopool



P&L — Personell and logistics
M&O — Measurements and operation

K&T — Consequenses and actions DSA/Crisis committee secretariate
FOR — Communications
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Sites in Norway

Institute of Energy Technology

— Independent international research
foundation

. 1959 — HBWR, 25 MW (Halden)

— Operational license expires in December 2020
— Permanently shutdown

1966 — JEEP II, 2 MW (Kjeller)

— Operational license expires in December 2025
— Permanently shutdown
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Fuel storages at reactor sites

— Fuel storages in Halden
—  Wet fuel storage in reactor hall — 3 fuel pits
—  Wet fuel storage pond outside reactor building
—  Dry fuel storage

— Fuel storages at Kjeller
—  Wet fuel storage ponds inside reactor buidling
—  Dry fuel storage from JEEP ||
— Dry Fuel storage from JEEP | reactor
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Nuclear power plants close to Norway (within the
scope of FASTNET project)

— Olkiluoto (Finland) — 2 BWR units in operation
— Forsmark (Sweden) — 3 BWR units in operation
— Oskarshamn (Sweden) — 1 BWR unit in operation

— Ringhals (Sweden) — 1 BWR and 3 PWR units in
operation

— Kola (Russia) — 4 VVER 440 units in operation
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ARGOS - Radiation dispersion model

e
AT
oo
‘ . ‘a-;l ; ’ :
: A4 '& B JBRE ;
: 4 N
’a 4%v‘ < ¥ A
. ,Q 7] Wl
=3 ) b e v o %
s 350 "f . o Ty 15

il DSA 21.09.2019



Estimation of Source term - Present practice

File Edit View Run Help
Reload Save Saveas Closetab Print Cut Copy Paste | Undo Redo Find

lagerbonn_final.inp= [ lagerbonn_final.inp : geometry (Line 21) [-1 heu_decay.inp= [ irt_leu_origami_origen.inp [

— An important input parameter to one Tsoiies | - o oo

1 =origami

2 options{ mtu=1.0 ft71=all}
ARGOS is source term R i mrimeraet )
4 fuelcomp(
5 stdcomp (fuel) {base=uo02 iz0[92235=19.75 92238=80.25]}
. 6 mix (1) { comps=[ fuel=35 al=65 ] }
— We use SCALE 6.2 for: §
e . 8 modz=[ 0.989 ]
S pz=[ 1.0 ]
— reactor criticality safety R
t, t, f d, |,d 11 cycle{ power=300 burn=30 nlib=1 down=30 }
12 cycle{ power=300 burn=30 nlib=1 down=30 }
- eS Ima Ion O ra IonUCI e 13 cycle{ power=300 burn=30 nlib=1 down=30 }
H 1 14 cycle{ power=300 burn=30 nlib=1 down=30 }
Inventory In nuCIear fuel 15 cycle{ power=300 burn=30 nlib=1 down=30 }
16 cycle{ power=300 burn=30 nlib=1 down=30 }
. . 17 cycle{ power=300 burn=30 nlib=1 down=30 }
RN ORIGEN IS used for Calculatlon Of 18 cycle{ power=300 burn=30 nlib=1 down=30 }
19 cycle{ power=300 burn=30 nlib=1 down=30 }
Source term 20 cycle{ power=300 burn=30 nlib=1 down=0 }
. &l ]
22 end
23|
24 =origen
25 bounds {
26 neutron=[1001, 20eé 1]
27 gamma=[100L le7 le5]
28 }
29 case{
30 1ib{ file="end7dec" }
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Use of RASTEP as emergency preparedness
tool

—  Provides support for independent evaluation of severe accident progression and possible off-site
consequences.

— Interface with off-site consequence analysis tools, e.g., ARGOS

—  DSAnitially planned to use RASTEP for the Halden reactor and the onsite spent fuel ponds.
—  RASTEP project started in 2017/2018
—  Discussed both generic models and a model for the wet storage in Halden.
— Halden reactor decided to permanently shut down in June 2018
—  Reactor not operated after February 2018
—  Discussions with Lloyds concerning the use of RASTEP for Halden.

—  Consider to use RASTEP for generic models.

il DSA 21092019



RASTEP - generic models

— From the generic models under FASTNET project DSA will be implementing the following:

Reactor Type DSA implementation
plan

PWR Generic Type
yP ‘/ ¢ The direct use of source term

BWR Generic Type \/ ir;rzrtgstli:g:TN ET database is
CANDU Generic single-unit %

CANDUG6
VVER Generic VVER \/ *

440/213
other Generic spent fuel v e

pool
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Summary

— We plan to use source terms from FASTNET

— For all recator types and spent fuel ponds
— In RASTEP for generic models — BWR and PWR

— The outcome will be fed into ARGOS for dispersion models

— This will enhance the emergency preparedness in Norway
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Thank you for your attention



