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1. Introduction to JRODOS

What is JRODOS?

« Decision support system for nuclear emergencies with Java-based user interface

—> easy to use yet permit a broad range of applications

« Calculation kernel is modular (~ 25 modules): atmospheric dispersion modelling, nuclide
deposition, food contamination and dose calculation, effect of emergency protection measures,

etc. Combination of modules into ‘model chains’.
« Server-client architecture
« Used in > 15 countries
» Operational system for emergency protection in AT, DE, FI, NL, SK and CH
« Mainly developed by Karlsruhe Institute of Technology (KIT)
* Yearly RODOS User Group (RUG) meeting defines development goals
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1. Introduction to JRODOS

Client user interface

File Map Prognosis Measurements DB Data Tools Report Options ModelParameters Help

Dea||k B & | ¢

CGs eaapaitafla|u

|

PO map

File Map Prognosis Measurements DB Data Tools Report Options Model Parameters Help

Dea|k o R ¢+ @& eaad @il au

@ Projects

nput
© B output
o B pro

=N

© B Test 20170314_0900_MUEHLEBERG_v
© sk Emergency - run:Birgit

Fi
anostic Resu

‘Activity conce
Acute dose

P map

> Acute dose / dose rate without early emergency actions . Sum/of ground, cloud and

ile Map Prognosis Measurements DB Data Tools Repott Options ModelParameters Help

Ded|k @ ¢ s aaa® @i tanEla|s

[®Projects

© B8 Test_20170627_1500_MUEHLEBERG_v°

£ map | RODOS-Lite: Test_20170627_1500_MUEHL .. x|

CI Hig

[ Console messac

h-level mess:

File Options Tools Help

- LSuC -

- EMERSIM - unRamona
4 DEPOM - run‘Pansy
& FDMT - unMathilde

Country | Site | Unit: ‘Switzerland | MUEHLEBERG | MUEHLEBERG
& for country: [[Switzerland -

Run:

Model chain: LSNC

Earliest start of release [CEST] 27.06.2017 15:00
[UTC] 27.06.2017 13.00
[CESTI27.06.2017 23.00
[UTC] 27.06.2017 21:00

Latestend of release

7 site | ¥ Source term || weather | Run_Summary

Source term user input - UserDefined

=0 d
fooaaesnsa s -anommm]
E Type of release datainput [ lid bl . iodine, aerosols, logether with aerosol fractions

& o

& zonen_WGs84.shp
andesgrenzelVGS$84_2014.5hp
& rantoneWGS84_2014.5hp
eziTkeWES84_2014.5hp

@ gemeindenwGsaa_2014.shp
(Jtopo500, topo200, tapo1000, topo100, top:
& euv-lakes shp

0 eu-rivers.shp

& EU_countries_wgs.shp

& eu-elevation tif

Delay before startof retease (0] | 0 £ End of chain reaction [GEST] (27.06.2017 1500 £
Interval 1 Interval 2 Interval 3
Begin of release intenval  [CEST] (27062017 15:00 | [27.06.201723:00 | (280620170700 |
End of release interval [cesT] (27062017 2300 | (280620170700 | (280620171500 |
@ Duration of release intenval  [h] | 3 2 3 2 8 2
11_17 [P2] Retease neignt m [ 50l o) [ 50 bg)
Explorer
B Messages [P2] Additional parameters [ peos ][ oo oisoe ]
02.08.2077 12:27:40 (EuroperZuncl
a0y e [#%] Fracton orioame [ aetrtoopio ] [ detroopion deti100/010] |
Mt :E:;Zz:g:;:z: [P2] sumornobie gases Bal 1.00E78 200E18 100E18
02.08.2017 13:27:49 (Europe/Zuricl
02.06.2017 13:27.48 (Europefzaidl [ — [P%] sumorioaine isotopes Bl 940811 182612 940811
02.08.2017 13:27:48 (Europe/Zuricl | Explorer S
02.08.2017 13:27 47 (EuropefZuricl [#%] sum oraerosols Bl 1.00E10 Z00E10 100E10
Messages
02.08.2017 13:2747 (EuropelZuricl
102.08.2017 13:27:46 (Europe/Zuricl | 02.08.2017 13:43:08 (Europe/Zurict
2 082017 1 102.08.2017 13:43:03 (Europe/Zurict
102.08.2017 13:27:49 (Eurape/Zurict
G208 2017132749 Eucpnzinc C— T
102.08.2017 13:27.49 (Eurape/Zurict el
02.08.2017 13:27:49 (Europe/Zurict eatures erver Job.rodosliteperios
02108.2017 13:27:49 (EuropeZuricl daaipy Map Legend
02.08.2017 13:27:48
02.08.2017 13:27:48
(02.08.2017 13:27:47 (Europe/Zurict [03.022017 08:30:40 3 Test_20170627_1500_MUEHLEBERG_v1’ successfully loaded A
& 03.08.2017 08:39:45 ading project Test_20170627_1500_MUEHLEBERG_v1' This may take some fime >=> 100%
03.08.2017 08:39:1. npp... successful
03.08.2017 08:39:1. ading file: C:To0lsURODOSWRodosClient V-Februan2017-Update fiClientdatalZonen_WGS84iZanen_WGS84.shp... successiul
03.08.2017 08:39:1 ading file: C:ToolsURODOSUR0dosClient V-February2017-Update 1CI _Grenzen | _2014.shp... successful
03.08.2017 0:39:1 ading file: C:To0lsURODOSUR0dosClient V-February2017-Update 1CI _Grenzen_\ _2014 shp... successul
03.08.2017 08:39:13 (Europ oading file: CToolsURODOSURodosClient_V-February2017-Update 1CI _Grenzen_\ 2014 shp.. successful
03.08.2017 08:39:12 (Europ oading file: CToolsURODOSURodosClient_V-February2017-Update 1CI _Grenzen_\ 2014 shp... successful
03.08.2017 08:39:11 (Europ oading fle: CToolsURODOSWRodosClient V-Februan2017-Update f\Clientidatalndm_europe_shapesteurlakes shp...successful
103.08.2017 08:39:11 (Europe/Zurich)Loading file: C\Tools\URODOSWURodosClient_V-February2017-Update 1'Clientidataihdm_europe_shapes\eu-rivers.shp... successful
n CATanlsl IRONNSLIRadnsClient -1 Indiate 14 urnne_shanesiFll_counfries wns shn _sis sl b

JRODOS in Switzerland | HARMO18 | M. Oberle, C. v. Arx 5/16

ENSI



Content

2. Features of the release '2017FebruaryUpdate1’

JRODOS in Switzerland | HARMO18 | M. Oberle, C. v. Arx 6/16
ENSI



2. Features of the release ‘2017FebruaryUpdate?’

Main new features of Server

* New dose conversion factors: ICRP 109 (Database vol. 3.0) and Petoussi-Henss et.al., Phys
Med Biol. 2012; 57: 5679-5713

« Separate treatment of chemical forms of lodine for dose calculation (previously only aerosol)
» Mother/daughter build-up in air concentration and ground deposition inside ADM

« Eight important mother-daughter pairs forcibly calculated if mother/daughter present in ST

* Improvements to meteo pre-processor (faster GRIB parsing, wind field, rain)

« Early emergency action simulation possible over 48 hours (module ‘EmerSim’)

» Particle size distribution can be modified (ADMs RIMPUFF, DIPCOT, LASAT)

« Up to 25 radio-ecological regions in model FDMT

« Up to 1008 time intervals (7 days * 24 hrs * 6 ten-minute intervals)
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2. Features of the release ‘2017FebruaryUpdate?’

Main new features of Client user interface

« Compact result listing for nuclide-specific results
« User groups

» Transfer of user-specific Client start-up settings to

other users

« Many small changes/improvements
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3. Implementation in Switzerland

Software

‘2017FebruaryUpdate1’ since 1 June 2017

Configuration of JRODOS includes
e Swiss coordinates

« country maps of various resolutions

» use of COSMO-1 NWP data from
MeteoSwiss (1 km spatial resolution, 10 min

time resolution, 24 hrs prediction time)
» LASAT dispersion model
« ENSI grid with 5 rings (~35°000 cells each)

Implementation in ERO:

Hourly dispersion simulation for all nuclear

installation locations with unit source

Import of XML from ST estimation program
ADAM STEP (based on level 2 PSA)

Export of results to measurement rings’
software MADUK and from there to EP

partners
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3. Implementation in Switzerland

Calculation domain and NWP data range
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3. Implementation in Switzerland

Hardware

System structure:

« 3 server systems

(2 operational and 1 test systems)

* 4 client systems

(3 operational and 1 training systems)

« 2 NWP data handling systems
(incl. virtual SFTP servers and failover

provisions)

New hardware per 1 June 2017 :

Lenovo x3850 X6 Server with 4 Intel Xeon E7-
8890 v3 sockets with 18 cores @ 2.5 GHz
each, 256 GB RAM, ca. 4 TB memory

Multiple LASAT (ADM) calls distributed over
available cores = up to 12 parallel simulations

without significant overhead
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3. Implementation in Switzerland

Performance figures

Benchmark case «Typical simulation» (i.e. emergency case)
24 hrs simulation with 10 min time step * 8 hrs simulation with 10 min time step
«  ENSI grid with 1 ring and 250 m «  ENSI grid with 1 ring and 250 m
horizontal resolution horizontal resolution

« ST with two parallel emission of 2 hrs ST with two parallel emissions of 2 hrs,

each, 140 nuclides each 29 nuclides

= 50 min runtime = 5 min runtime

Using 29 nuclides only: 15 min runtime
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4. Conclusion and Outlook

Verdict: With the release ‘February 2017 Update 1°' JRODOS has reached a stable and mature
state, permitting use in emergency protection context and satisfying high availability

requirements.

ENSI envisions further developments:
» Further optimisation of parallelisation of LASAT in JRODOS
* Pre-processing of NWP data for most common calculation grid configurations

« Export functionality of project into file to permit restrictions on exported quantities
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