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EUROPEAN
SPALLATION
SOURCE

Overview of presentation

* Role and task for the ESH
 QOrganization

* Licensing and permits

* QOccupational Health Safety (OHS)
* Fire Safety
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EUROPEAN

SPALLATION

The role of ESH and QA

: : : Independent
_._wnmwﬁm Wm Requirements mu%_.ﬂ.__.._wwmm review/
y Assurance

Radiation
Safety

Safety

Methodology

Occupational
Health Safety

Environmental
Court

Security

5 | .
E:wmnwﬁ S Security
. Sustainability &

Sustainability & T T o B Environment
Environment

Lund
Municipality

Quality Narms & Stds Internal audits

Assurance

Local Fire
Brigade
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N\ EUROPEAN
SPALLATION

ESH & QA — Organization

Ass Dir. for Initial Op, ESH & Q

Patrik Carlsson

mm_,_.m _wrmmmo: o Operation Group
eter Jacopsson _<_m_03

Thomas Hansson :
Daniela Ene Mattias Skafar

Fredrik Jorud Carl Tillman (c)

Leif Spanier Linnéa Benderoth (c)
Ulrika Agnvik

Bertil Winér

Sustainability &

Environment
Malin Aberg
Erika Lindstrom

Rad Waste
Group

Per Persson
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\\ \ EUROPEAN

ESS Schedule — Licensing fess) 5=

ANOHw _ 2014 4 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025

Ground break
First installations of radiation
generating equipment on-site (Accelerator)
mww\_ Accelerator hot commissioning start

irst neutrons — beam on target

Machine installed
for 2.0 GeV
SSM
#3.1
User programme
start

Licensing will be on critical path —
try to create float and reduce risks
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SPALLATION

Safety issues - General

 The regulating authorities (SSM, EC etc.) have no
experience from a large accelerator driven facility.

 Minor experience from neutron scattering
instruments based on a small research fission reactor

* The legislation is based on that the licensee makes a
risk assessment, define its hazards and propose
mitigating actions and procedures to be followed.

* In some areas, e.g. electrical safety, more strict
regulations can be applied..

10
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ESS-0000004 mmw SPALLATION

Rad Safety “Probabilistic Requirement”

_ Demonstrate how to avoid:

> 1 mSv to public within a return time of 10 000 years

_ > 20 mSv to public within a return time of 1 000 000 years

_ > 100 mSv to public within a return time of 10 000 000 years
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ESS-0001126 e

\ | EUROPEAN

Definition of Fire e ) Hi

To be expected from statistics is:
Fire = within a return time of 4 years
Fire + Jeopardize of radiation barrier < 100 years return time

References:
- OECD database
- Existing Lab experience
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ESS-0002382
Planning and Building Act

SOURCE

e 20 MW -

500

—— 30 MW
50 MW
——70 MW

et JI..(I!)\I\..II\.\.\.\.

Temperatur (°C)
g

0 200 400 600 800 1000 1200 1400
Tid (s)

1600 1800 2000
16
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Combustible Shielding
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Fire load min 5 times higher than normal
Apply “Protected Fire Load” - principle

[ 7 puem | EUROPEAN
;g SPALLATION

SOURCE
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SPALLATION
SOURCE

A-0000188 ) evmopenn

High level of quality control will apply!
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SECTION C-C SECTION D-D
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ESS-0010747
PE - during construction

No limit

60 mm

3
LA
.

Borated _‘ Borated
PE e SERE

“\\ \ EUROPEAN

%, | SPALLATION

SOURCE

10 m-30 MW
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(7 N\ EUROPEAN

ESS — 0001051
Explosion- “deterministic requirement” (T2 s
Similar approach for radiological- as for conventional safety

revent explosions to occur

Eliminate by design
Provide ventilation to avoid LLE

inimize risk

Eliminate ignition sources

Limit quantities, adequate storage
Inert atmospheres

imit consequences
Channel the force from personnel and
barriers, use blow-out panels

28
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ESS-0016950 e

SOURCE

D03 - Instrument Building

Hydrogen cylinder connected to instrument cave:
» Zone 1: 0.5 meters around connection valve.

e Zone 2: 1.5 meters outside zone 1. If the space has

a floor area of less than 8 m?2, zone 2 is extended to
include the entire compartment.

Possible position of cylinder
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ESS-0016950

[/ mcenem | EUROPEAN

Leak inside instrument cave 4=

* peak overpressure 1 bar, most likely total destruction
of the cave

* side-on overpressure (p,) in the event of a cylinder
explosion.....

Distance from cylinder [m] | py[kPa] | Expected damage

5 60 Demolition of railroad boxcars
10 20 Distortions of buildings with steel frame, minor damage to
heavy machinery

15 10 Slight distortion of steel frame buildings

32
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