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Conditions practically eliminated

~———— ( Beyond Design Basis Accidents ) »(_ Design Extension Conditions )  ———

Design Basis Accidents Design Basis Accidents

Anticipated Operational

Anticipated Operational
Occurrences

Occurrences

Normal
Operations

Normal
Operations

No core melt
No core melt

Severe Accidents (core melt)
Severe Accidents (core melt)

Beyond
Design
Basis

Included in the Design Basis

' 1t

i i Operational states i} Accident conditions

Included in the Design Basis

IAEA NS-R-1 (2000)* IAEA SSR-2/1 (2012)**

* |AEA Safety Standards Series (2000), Safety of Nuclear Power Plants: Design, Requirements No. NS-R-1.
P ** |AEA Safety Standards (2012), Safety of Nuclear Power Plants: Design, Specific Safety Requirements No. SSR-2/1.
A
(.,-"I(AERI J2IEX: J.E. Lyons, Developments in Safety Requirements for NPP Design, 2014.
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DiD level | Plant condition Frequency (*) |Design Limits for radiological
category category | consequences
Level 1 Normal operation DBC1 0,1 mSv / year
Level 2 Anticipated event 102/y<p DBC 2 0,1 mSv / event
Level 3a |Postulated accident
initiated by single event
-Class 1 103/y<p<102/y |DBC 3 1 mSv / event
-Class 2 p<103/y DBC4 5 mSv / event
Level 3b |Type A: anticipated 107 /y<p=<10-%*/y | DEC 20 mSv / event
event or Class 1
postulated accident
combined with a CCF of
a safety system
Type B: multiple
failure event
Type C: rare event
Level 4 Severe accident p<103/y SAM Cs-137 release < 100 TBq

(*) For levels 2 and 3a, the frequency of the initiating event; for level 3b, the combined frequency of the
initiating event and assumed additional failures; for level 4, the total frequency of all event combinations
resulting into a severe core damage.

Z£X: YVL B.1 draft 2, Safety Design of a Nuclear Power Plant, 2011.
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MARREA
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« IAEA SSR-2/1, Safety of Nuclear Power Plants

Requirement 20: Design Extension Conditions

A set of design extension conditions shall be derived on the basis of
engineering judgement, deterministic assessments and probabilistic
assessments for the purpose of further improving the safety of the nuclear
power plant by enhancing the plant’s capabilities to withstand, without
unacceptable radiological consequences, accidents that are either more
severe than design basis accidents or that involve additional failures. These
design extension conditions shall be used to identify the additional accident
scenarios to be addressed in the design and to plan practicable provisions for
the prevention of such accidents or mitigation of their consequences if they

do occur.
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IAEA SSR-2/1, Safety of Nuclear Power Plants

5.27. An analysis of design extension conditions for the plant shall be performed. The main
technical objective of considering the design extension conditions is to provide assurance
that the design of the plant is such as to prevent accident conditions not considered design
basis accident conditions, or to mitigate their consequences, as far as is reasonably
practicable. This might require additional safety features for design extension conditions, or
extension of the capability of safety systems to maintain the integrity of the containment.
These additional safety features for design extension conditions, or this extension of the
capability of safety systems, shall be such as to ensure the capability for managing accident
conditions in which there is a significant amount of radioactive material in the containment
(including radioactive material resulting from severe degradation of the reactor core). The
plant shall be designed so that it can be brought into a controlled state and the containment
function can be maintained, with the result that significant radioactive releases would be
practically eliminated. The effectiveness of provisions to ensure the functionality of the
containment could be analysed on the basis of the best estimate approach.
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« IAEA SSR-2/1, Safety of Nuclear Power Plants

Combinations of events and failures

5.32. Where the results of engineering judgement, deterministic safety
assessments and probabilistic safety assessments indicate that combinations
of events could lead to anticipated operational occurrences or to accident
conditions, such combinations of events shall be considered to be design
basis accidents or shall be included as part of design extension conditions,
depending mainly on their likelihood of occurrence. Certain events might be
consequences of other events, such as a flood following an earthquake. Such
consequential effects shall be considered to be part of the original postulated
initiating event.
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- 712 2 FA

el XrAZHSH AS A
7|1 = + 4& (Strong wind)
* El|0| & (Tornado)
C7|ec s =2 [ 7| 2 & (High air temperature)
o U2 7|2 % (Low air temperature)
7| o SSH{7| R (Extreme air pressure) o BEX| L& =4t (Explosion within plant)
« BEX| Q& =4t (Explosion outside plant)
« =& At Z4Hb (Explosion after transportation accident)
« Hi2tAtD ZHF (Explosion after pipeline accident)
» ALEE}X| (Sabotage or war impact)
FAES . %—?— (Extreme rain) _ _
* ZXM (Extreme snow including snow storm)
+ =324 (Extreme hail)
&7 - OPH (Mist)
* M 2| (White frost)
* 7= (Drought)
|2 © 2555 (Salt storm) < BX Wf - o2 oSt 2H FZ (Chemical release
+ D= E (Sand storm) outside or inside site)
o =& At o}SHE A == (Chemical release after
transportation accident)
o HiZtALD SISHE R &= (Chemical release after
pipeline accident)
MX}7| &  B17} (Lightning) 0 ;}ZAE rj_'rL]c'?L;e()l\/lagnetic disturbance from radar, radio or
» MX}7|1t (Electro-magnetic pulse)
CH7| 28 E{Q] | - 24 (Meteorite) 0 -C.’—Itf, %% (Satellite crash or other man-made space
XX A4 material
H S
- h « &8 7| &= (Airplane crash)

/KAERI  =14: SKI Report 02:27, Guidance for External Events Analysis, 2003.
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AFNA EF X 82

o X|HIEIA Q| E L7
X| ) =8 2FA A
H#e XrAZHSH AS A
X|et& e « X|Zl (Earthquake) o M7l (War impact)
(X|2t2-8)
XA XA | o X|HHAS (Land rise) « = XH2HY (Excavation work)
* X8t 5Z (Soil frost)
* A& (Animals)
X 2 8E{9] | . LA SE (Volcanic phenomena) c 2R Y B¥=E £E2E 2ot 54 (Heavy
XX 27 : e
XM= - S A}E} (Avalanche) transportation within site)

TAIE SO 2 0I5t H|AE (Missiles from
military activity)

SR U Ef UHARRE SAE HAE
(Missiles from other plant on site)

Ef M AZEE SHALE LY ESHRY (Internal fire
spreading from other plant)

SletEAZ 2I5t @ & (Contamination from
chemical)

AFALER (Above-water landslide)

UFHA QESIAY | o 2 ESIAY (External fire)

R
rE
lo
o2

4

C

“ [KAERI  =3: SKI Report 02:27, Guidance for External Events Analysis, 2003. B
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A EF X B

!
A

°
T3 FAA
el X xi si S A
o . 2 2= (Strong water current)
£ o 2 3l|4=2| (Low sea water level)

« =2 3l|4=2| (High sea water level)
2 o L2 Bll4=2 & (Low sea water temperature)

« =2 3l|l=2 & (High sea water temperature)
=X HE o =& ALALE] (Under-water landslide)
24 « EHZAHY (Surface ice)

- X AAR (Frazil ice)

o 448l X0 Z (Ice barriers)
I8 28 « &9 7|& (Organic material in water) « MHIM S EK|= 2= (Ship release)
+5249 - Sfj4=2 213t HAl (Corrosion from saltwater) | * MM REE= 2E=F (Solid or fluid

impurities from ship release)
- 3lstE A 22l (Chemical release to water)

TE522REQ c MEESEE QT ATYH F (Direct impact
™ =4 from ship collision)
2

. 14
/KAERI  =14: SKI Report 02:27, Guidance for External Events Analysis, 2003.
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