Safety at ESS
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Thomas Hansson

Nuclear Safety Engineer at ESS, since November 2011
Experience from Swedish Nuclear Power Plants since 1991
(Mainly Fuel Analysis and Safety Analysis)

Education: MSc Engineering Physics, Lund
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» A world leading European science lab

» Scientific breakthroughs expected

 Challenging and complex technology

 Large investments and significant annual budget

MAX IV: a synchrotron-radiation-facility- with
two storage rings (1.5 GeV and 3 GeV) for .

the production of soft and hard x-rays.
A short pulse facility
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ESS: European Spallation Source
- A single ion source: H*

- Proton Linac: 5 MW, 20 Hz, 2.5 GeV, LP 2.0 ms
- A single target station, cold & cold-thermal moderators
- Target material not yet decided

- 22 instruments or more, prel. range between 25-300 m
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Sweden, Denmark and Norway,
50% of construction and 20%
of operations costs

The remaining part
provided through
European partners
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ES5 Board _ Steering Committes
| | | - Instrumentsand |
Board Secretariat Accelerator Schedule control Kt ron Baams Procurement
— Meetings — Target Cost contral — Meutron Science |[— HRE
Specification Instrument
Communication Licensing Control Support IT
Conventional Data Management |
Energy Facilities Centre bz
- ___Technical Advisory __ Science Advisory |
Safety Committee Committee Office
EDMS

Licensing / Health Safety Environment

- Peter Jacobsson, Team Manager

- Gitte Myhre, Application to Environmental Court
- Lars Lavesson, Planning and Building Application

- Thomas Hansson, PSAR and Application to the Swedish Radiation Protection Authority

 Administration B
Finance Committoee
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Radiation Protection Safety
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Requirements

Swedish Radiation Protection Law (or Act)
“Stralskyddslag 1988:220”, revised 2010

Radiation Protection Ordinance (or Enactment)
“Stralskyddsférordning 1988:293”, revised 2009

Regulations for Accelerators and “Closed radiation sources’
“SSMFS 2008:27”, revised 2009

Regulations for “Closed radiation sources” with high activity
“SSMFS 2008:9”, revised 2009

Regulations for “Open radiation sources”
“SSMFS 2010:2”, revised 2010

Approx 60 regulations

Recommendations for public exposure to Electromagnetic fields
“SSMFS 2008:18”, revised 2009

etc etc
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IV.

VI.

VIL.

VIII.

Safety Issues

source term, radiation, activation and emissions

waste and decommissioning

defining the critical group

defining preliminary barriers and their belonging requirements
methodology in order to identify Initiating Events

preliminary thoughts about zoning of the facility

initial discussions of how to make a “fingerprint” of the soil
a procedure in order to decide about standards and norms

an overview of codes we aim to use in needed calculations




source term, radiation, activation and emissions
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Conservative estimations Realistic calculations
(NRC Reg. Guide 1.183) (SSM 2008/1945)
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Deterministic Safety Analysis for NPP in Sweden

Conservative estimations Realistic calculations
(NRC Reg. Guide 1.183) (SSM 2008/1945)
Preliminary SAR -> 2011 SAR 2012 - - ->
41 0.1
Normal Operation
& Maintenance AN

[MSv/y]
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Deterministic Safety Analysis for NPP in Sweden

Conservative estimations Realistic calculations
(NRC Reg. Guide 1.183) (SSM 2008/1945)
Preliminary SAR -> 2011 SAR 2012 - - ->
41 0.1
Normal Operation y
& Maintenance AN
[MSv/y]
102< H2 1
Expected Events
during Lifetime AN
[MmSvly]
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Conservative estimations
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Deterministic Safety Analysis for NPP in Sweden

(NRC Reg. Guide 1.183)

Realistic calculations
(SSM 2008/1945)
Preliminary SAR -> 2011 SAR 2012 --->

Maximum Emission into Drair

0.1 e
H1
Normal Operation
& Maintenance A
[MSv/y]
Maximum Emission into Drai 10-2 S H2 1

Expected Events
during Lifetime

>
[MmSvly]

Design criteria

- Maximum Radiation

- Maximum Activation

ission into Air

104<H3 <107

Waste

106 < H4 <104
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Realistic calculations
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(NRC Reg. Guide 1.183) (SSM 2008/1945)
Preliminary SAR ->2011 a1 SAR 2
Events:
- Beam focusing
- Bearing wheel stop
- Loss of flow
(loss of heating or pump)
- Loss of target heat sink
10 = H2 - Loss of target cooling
Expected Events - Loss of moderator cooling
Operation: , \Turing Lifetime {explosion) ‘
i g Shielding = Y - - Loss of BEW cooli
2 intact barriers B [mSv/y] R T
Maintenance (Monalith open) - Power cut (inner / ou
-1 intact barrier 10 < H3 £ 10 S ERrkiGuRkE S0 )
10° < H4 £ 107
H5 < 10°

Current ESS Radiation Safety Issues,
Thomas Hansson Saclay 2011-05-17
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s budget, “Design criteria” Acc. Target Instr. Waste-build.

X

- Maximum Radiation [ Exg
- Maximum Activation X \\’?pre ;}Bx
- Maximum Emission into Air X h‘j&@ be -
- Maximum Emission into Drains X \%@r } @eﬁ%}
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- ESS 5

Summez : - Oper. ;' Maintenance ™. 0. GE 0. 02 0.01 0.01 D 1 mSv/y
Summary Expected 0.10 0.10
Summary Unexpected Eve -7 Uﬂ I Il Dﬂl I 1. 1(1 I 10 ﬂ
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Thank Youl!
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Backup slides
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Safety Issues

- defining preliminary barriers and their belonging requirement:
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Safety Issues

- preliminary thoughts about zoning of the facility

Possible categorization of the controlled area

Direct radiation Surface Alr
(P &y (a)
- (mSv/ hour) (kBg/m2) (DAC*)
Bl prea: < 0,025 < 4l < i < ]
Yellow anea: 0,025-1,000 4 1000 4-100
Red ares: = 1,000 = 1000 = 104

* Derived Alr Concentration. Limits are preliminary,
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- initial discussions of how to make a “fingerprint” of the soil
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Safety Issues

- a procedure in order to decide about standards and norms

Swedish Radiation Protection Law (or A
“Stralskyddslag 1988:220”, revised 201(

Requirements (SSMFS)

Guides & Standards

Detailed construction
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Normal annual dose rates for the public in Sweden
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