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Fire- and explosion safety programme and a case study on
acceptance criteria to open smoke hatches
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Risk assessment - radiological
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Regulatory Conditions ﬁ cunopen

By dyeely
W

Demonstrate how to avoid: |

> 0,1 mSv to public within a return time of 100 years
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We have to predict the future fire scenarios! .

Assessment Experience

P e s T

Flame radiation region
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Bayseian model — to predict the future

We have data, but from nuclear
industry (OECD FIRE)...

Likelihood
We adjust by using
events at particle physics
' labs...
'\ Posterior

We create for ESS relevant
data...




SOURCE

e N
O- A EUROPEAN
m SPALLATION

Bayseian updating from a priori to posteori

Data from Department of Energy

#Events/
s
1

1.30E-02  3.55E-04 1.01E-03

Prior Freq.
Component Type OECD 1,

(o)1= i e 3.30E-04  9.90E-04 77

1

420E-04  1.26E-03 315 0  O0O00E+00 4.00E-04 1.20E-03

L:’a“’nﬁmfr:':rm Voltage @ 168604 3325 0 0.00E+00 1.67E-04

Electrical cabinet 7.00E-06 2.10E-05 2415 11 4556-03 7.28E-06 214E05 1 1 4 4 1
8.70E-06 2.61E-05  997.5 1 100E-03 8.77E-06 2.62E-05 1

3.30E-05  9.90E-05 28 0  000E+00 3.29E-05 9.86E-05

U500 650e-06 1.95E-05 3325 1 301603 6.67E-06 1.97E-05 1
S| 270E05 810E-05  1060.5 0  O0O00E+00 2.69E-05 8.07E-05

210 0

707 0

Fiter HEPA | 35 0

0

1 1

3 1 11

Computer | 1 1

1 1

Normalitems | 1 1
et ? Prior . ? Posterior ' ’
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Dose rates along the cloud central line

Effective dose-rate and final ground contamination in the mid of the radioactive cloud
Source 20 GB Co-60

1.0E-1 1.0E+2

1.0E-2 1.0E+1

— Critical Group outside perimeter

1.0E3 - 1 1.OE+0

1.0E-4 1.0E-1

Effective dose-rate / mSv/h

1.0E-5 1.0E-2

Ground contamination / kBg/m?

1.0E-6 1.0E-3

1.0e-7 1.0E-4
01 1 10 100

Distance from fire / km

—e—Moln mSv/h =& -Inhal mSv/h —=-e= Tot.dep kBg/m2



Total effective dose: << 0,1mSv
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Event class Reference value
mSv

ticipated events (H2) 0.
Unanticipated events (H3) 1.0
Improbable events (H4A) 20
Events with multiple failures (H4B) 20

Highly improbable events (H5) 100
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ALARA — Do we really need to open the smoke hatches? ((( e
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Monolith slab
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Smoke hatches helps — (< )) P

but still dependent from BA

VISIBILITY

Max5m .,

Min 20 m :
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Is there possibility for worse consequence but less ?é}})) = n ol
frequent? —

Monolith vessel
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How many particles will leave the instrument hall %‘ CoActaTion

through the smoke hatches?

ANSYS

R17.2
Academic

4 22e-01
3.17e-01
2.12e-01
1.07e-01

1.77e-03 Master thesis project Ettore Carini 2017

Figure 27 Isometric view of the particles in the hall after 20 minutes



@ EUROPEAN
5. G . % SPALLATION
Minimize rescue workers exposure @




Rough conclusion for design @ )

Can not have fire-risks in the
& facility which are anticipated
(return time 100 years).......

e

...... if the consequence may
exceed 0,1 mSv to anybody
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Statistics is useless if we cannot validate the @ R on

SOURCE

circumstances

If data is based on this....
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We need a programme....

Planning &
Building Act
(2010:900)

Radiation
Protection

Civil Protection
Act (2003:778)

nvironmen
Act (1977:1160) &
Directive
2006/42/EC on
Machiner

and Explosive

Protection of
Property and

Liability

Fire Safety Strategy Report
ESS-0002381

https://chess.esss.lu.se/mobile
(drawings)

SSM Conditions
ESS5-0015358 (swe)
£55-0018828 (eng)

General Safety Objective
ESS5-0000004

Environmental Court Verdict
M 1007-12

ESS-0012603

Protection Against Fire and
Explosion

ESS-0001051

Inventory of chemical
products

ESS-0005429

Definition of Fire
ESS-0001126

Campus Fire Safety Strategy
Report

ESS-0058045

Protection Against
Fire and Explosion

ES5-0001051
Definition of Fire
ESS-0001126

Emergency Preparedness Plan
ES5-0001133 (swe)
ESS-0092951 (eng)

Emergency Preparedness Plan
ESS-0001133 (swe)

ESS-0092951 (eng)

Fire Protection - Semi
Detailed Requirements
ES5-0002642

Fire Safety Strategy
During Construction

ESS-0003967

Fire Protection - Semi
Detailed Requirements

ESS-0002642

Emergency
Contingency Plan
(Intermediate)
ESS-0150450

Emergency
Congingency Plan
(Intermediate)
ESS-0150450

Emergency
Preparedness Plan

ESS-0001133

(swe)

ESS-0092951
(eng)

Fire Safety Plan
ESS-0147093

Fire Safety Plan
ESS-0147093

SSM conditions status - CHESS folder "Safety Review - Self Assessment"

System Engineering - Derived Deterministic Requirements ESS-0043151

Building
Committee

Swedish
System Reliability Radiation
ESS-0004390 Safety
Authoritiy

Fire Rescue
Service &
County
Administrative
Board

The Swedish
Work
Environment
Authority

Swedish Civil
Contingencies
Agency & Fire
Rescue Service

Risk
Managemen
t&
Insurance

Swedish Radiation
Safety Authority

All stakeholders.
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Deterministic fundamentals... %\

/,
Prevent start /7\0/

Q
Detect & quickly extinguish 'Ofé

/ Prevent Spread
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Explosion... SoRCLan

SOURCE

%)
\%
Prevent occurrance Ofé

Minimize the risk, if expl. atmosphere
cannot be avoided

é Limit consequences
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Thank you



