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Scope of work

This WP will assess and evaluate the most likely scenarios for the deployment of hostilities at
nuclear facilities.

Evaluation of impact of factors of war or natural disaster will be conducted with focus on the
individual dosimetric monitoring aspects of emergency response plans with respect to experience of
Chornobyl, Fukushima, and war in Ukraine.

Based on existing sources and protocols, WP1 will assess vulnerabilities of facilities, in terms of both
mechanical and technical aspects, as well as personnel vulnerability. For selected scenarios an
evaluation of nuclear safety and security, as well as modelling the potential radioactive
contamination will be carried out. Results will be used to produce a matrix-based assessment of
potential risks to facilities, based on scenario, likelihood, and potential consequences. The scenarios
and matrix will be evaluated together with expert stakeholders consisting of national decision-
makers, facility operators, RP specialists, military experts, and other first line responders.
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Criteria in the risk matrix.
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NPP that continues to
generate

Out of reach of the
means of destruction
due to the depth of the
location

Hybrid military
operations with an

cyberattack on the
Information and
Computing System

Artificial reservoir
Does not require the

evacuation of the civilian
population
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NPP is in cold shutdown

Far from the front line, but
within the reach of air
weapons

Events that may occur
during the movement of
the front line past the
territory of the nuclear
facility

Natural reservoir (river,
sea, etc)

Civilian notification and
evacuation measures have
been developed

A repository for spent
nuclear fuel

Within 50 km of the front
line

Shelling the object with
means of long-range
damage

Supply from wells

Measures to notify civilians
by the Ukrainian authorities
are complicated

Lost source of ionizing
radiation

Taking a nuclear facility
and its personnel hostage
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Qualitative risk matrix outcomes
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|dentified: 68 scénarios

Low impact: 2 scénarios

,MOderme 44 scénarios
Impact:

High )

. 'g 292 scenarios
Impact:
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Location of the mock NPP

Kharkiv Nuclear Heating and Power Plant

- 2 units of VVER-1000 DEER. B o o
- has spent fuel pools PR TR T
- construction stopped in 1990 b =N
- nearest city - Kharkiv, o

Poltava

population (2021) - 1 455 029 crcay /
population (2025) - 1195 670 i KNHPP

Kropyvrytskyl Deipeo
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General characteristics

Exposure monitoring posts
NPP characteristics:

Fuel assemblies A -4.4%, U235 = Q
operated for 4 fuel loads (1320 ef. days), ': N )
burnup 60,645 MW*d/t U e
I ™
Response characteristics - personnel: o
SESU personnel - 583 (27 teams) ¥ o
SSTS - 752 (16 teams)
o
% :
MoD - 174 (4 teams) o
@
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Scenario I: Missile attack on a generating NPP

Missile attack on a generating NPP. Consequences of a hit to
the protective containment of a power unit. Consequences of

a hit to the circulation pumps.

According to the matrix:
?enera’rin NPP

ar from the front line, but within the range of air weapons
shelling of the facility by long-range weapons

100% of the power grid is working

measures to alert the civilian population are complicated
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GRIT: Ground Rehabilitation through Innovation
Technologies
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Scenario 1: Missile attack on a generating NPP

Evacuation - from 50 mSv
Sheltering - from 5 mSy

Total dose from all exposure

attack occurred 2.5 hours after the unit shutdown o oW
- #o @ Project RRADREW_Sc3(b)

depressurisation of 1.5% of fuel element cladding (~
1t of U235);

isotope yield into the coolant: volatile -10%, medium
1%, heavy - 0.1%);

100% of RN released under the containment;

release through a 100 m high ventilation pipe is
from -10-100% of radioactive materials;
1 day after the accident.

total RN release - 3,5*10'°Bq
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SC 1: Evacuation (from 50 mSv)
Population affected - 1 512 417

.

Belgorod EDUCATION
1 HAZARDS

® Schools 282
A IMSMA Hazards 33 chools

£ DSST Reports 23 & Students 88 156

S 2 Teachers 6842
<¢\/~f %°* SESU Tasks 297
AGRICULTURE INFRASTRUCTURE
&, Cadastres 59444 #A Buildings 70841
€ Valuation 38 mnppg rpH = Roads 4046 km
&% 9% Cultivated 5,9% B Railways 610 km
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Scenario 2: NPP in a cold shutdown

NPP is in a cold shutdown. Missile attack

According to the matrix:

NPP in a cold shutdown
within 50 km of the combat line

nuclear facility and its personnel are taken hostage
50% of the power grid is operational

measures to notify the civilian population are complicated
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Scenario 2: NPP in a cold shutdown
Population affected - 9 285

shelling led to the complete destruction of the
external power supply network;

failure of the backup diesel power plants;
depressurisation of 42 fuel assemblies (~18,283 t of
U235);

isotope release to the coolant in the respective
fractions: volatile - 10%, medium -1%, heavy - 0.1%),
release under the containment (100%);

release through a ventilation pipe (height 100 m)
10-100%.

no more than 2 months after the shutdown:

total RN release - 2,7*10'“Bq
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SC 2: Evacuation (from 50 mSv)
Population affected - 19 192

Belgorod

RRADEW

HAZARDS EDUCATION

A IMSMA Hazards 0 ® Schools 0

/& DSST Reports 0 2 Students 0
%¢ SESU Tasks 1 2 Teachers 0

AGRICULTURE
INFRASTRUCTURE

Cadast 689
A Buildings 886 & Cadastres

— Valuation 438 MAH rpH
= Roads 183 km € P

% Cultivated 48,6%
@ Railways 35km &% % ’
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SC 2: Sheltering (from 5 mSv)
Population affected - 1 325 023

RRADEW

Belgorod

HAZARDS

A IMSMA Hazards 32
/A DSST Reports 13

%* SESU Tasks 239

AGRICULTURE

&, Cadastres 46 656
€ Valuation 29 mnppg rpH

&% % Cultivated 7,2%

Place, Date

EDUCATION

® Schools 238
2 Students 75539

& Teachers 5888

INFRASTRUCTURE

# Buildings 53041
= Roads 3310km

B Railways 502 km
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Quantitative assessment: scenarios to discuss and describe.
Scenario 3

Shelling of the spent fuel storage facility with all means of
destruction.

According to the matrix:

spent fuel storage facility

irectly on the line of combat
events that may occur during the movement of the front line
past the territory of the nuc?ear facility
50% of the power grid is operational (or irrelevant)
measures to notify the civill?an population are complicated
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Scenario 3: Shelling of the spent fuel storage facility
with all means of destruction.

single spent fuel casks hit by missile or GBU attack on o, sl i G R,
an open storage site "
the concrete container, metal basket where fuel
assemblies are placed, is mechanically destroyed

31 fuel assemblies with 15 t Uare destroyed.

spent fuel is stored at the site for ~ 7 years after NPP
shutdown

release to the environment 50 %t of volatile isotopes,
10 % of intermediate isotopes and 1 % of heavy
isotopes of their activity in the destroyed fuel
assemblies.

spread of RN, carried by blast wave, will occur at a
height and distance of about 100 m from the site of
the spent fuel cask destruction
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SC 3: Evacuation (from 50 mSv)

Populati
|
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on affected - 8 130

| 0

HAZARDS

A IMSMA Hazards 0
A~ DSST Reports 0

%* SESU Tasks 0

AGRICULTURE

&, Cadastres 290
€ Valuation 90 MnH rpH

&% % Cultivated 80,5%
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EDUCATION

® Schools 0
4 Students 0

$ Teachers 0

INFRASTRUCTURE
A Buildings 415
= Roads 102 km

@ Railways 24 km
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SC 3: Sheltering (from 5 mSv)
Population affected - 984 417

EDUCATION

HAZARDS
® Schools 111

A MSMA Hazards 0

$ Students 30 887

A DSST Reports 1
$ Teachers 2537

%* SESU Tasks 51

INFRASTRUCTURE

AGRICULTURE o
# Buildings 19619

& Cadastres 17458 o
= Roads 1687 km

€ Valuation 13mnparpH
@ Railways 210 km

Bk 9 Cultivated 23,4%
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Limitations: Aggregate Risk Arithmetic

AGGREGATE RISK ARITHMETIC
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Limitations: Evacuation capacity

- 13 major road

evacuation routes
- 9 railroad evacuation

roads

North-east - frontline
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Alerts for population
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Means of resilience and preparedness

3Hauau gonomory EpayHn — B3aemopisn
noénuay ceée abo CTaHb y yKpaiHuUiB Ta ycix
Haropi cam ¥ HeGanayXux

VHETERCTS0

TPUBOXXHA BANI3A ANS EBAKYALII *lw
I3 30HW PALIALINHOI ABAPII o

* 30Ha xyauii 6yae OPraHaMM
CAMPAIOMUCE HA NPOrHoa Macwrabin asapii

@ HoxymenTy Ta ixwi koni. & 3MinHun opar Ta B3yTTA. apps to suppo rt
Macky ana o6nuuun abo @ MinimanbHo Heobxinwwit 3anac communi l'y
ipaTo| i ki MeTHUAHIA o .
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& Bonori cepeerku.
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RADEW Risk matrix exercise:

On behalf of all the RRADEW team
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