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2.1, The main objective in site evaluation for nuclear installations in terms of
nuclear safety is to protect the public and the environment from radiological
consequences of radioactive releases due to accidents. Radioactive releases due
to normal operation (i.e. discharges) shall also be considered. In the evaluation
of the suitability of a site for a nuclear installation, the following aspects shall be
considered:

(a) The effects of external events occurring in the region of the particular site
(the external events could be of natural origin or human induced):

(b) The characteristics of the site and its environment that could influence the
transfer to persons and to the environment of radioactive material that has
been released:

{¢) The population density and population distribution and other characteristics
of the external zone in so far as they could affect the possibility of
implementing emergency response actions and the need to evaluate the
risks to individuals and to the population.

2.2, If the site evaluation for the three aspects cited indicates or if subsequent
reviews mdicate that the site is unacceptable and the deficiencies cannot be
compensated for by design features, measures for site protection or administrative
procedures, the site shall be deemed unsuitable.
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2.6. The foreseeable evolution of natural and human-made factors in the region
that could have a bearing on safety shall be evaluated for a time period that
encompasses the projected lifetime of the nuclear installation. These factors. and
in particular population growth and population distribution. shall be monitored
over the lifetime of the nuclear installation. If necessary. appropriate measures
shall be taken to ensure that the overall risk remains acceptably low. There are
three means available to ensure that risks are acceptably low: design features.
measures for site protection (e.g. dykes for flood control) and administrative
procedures. Design features and protective measures are the preferred means of
ensuring that risks are kept acceptably low.
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2.8. Inthe derivation of the hazards associated with external events. consideration
shall be given to the effects of the combination of these hazards with the ambient
conditions (e.g. hydrological. hydrogeological and meteorological conditions).
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2.12. For each proposed sife the potential radiological impacts i operational
states and 1n accident conditions on people in the region. including impacts
that could warrant emergency response actions. shall be evaluated with due
consideration of relevant factors, mncluding population distribution, dietary
habits. uses of land and water. and the radiological impacts of any other releases

of radioactive material i the region.
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2.13A. An assessment shall be made of the feasibility of implementation of
emergency plans. All on-site and collocated installations shall be considered
in the assessment, with special emphasis on nuclear installations that could
concurrently experience accidents.
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Regulatory Guide 4.7

General Site Suitability Criteria for Nuclear Power Stations
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C. REGULATORY POSITION

1. GEOLOGY AND SEISMOLOGY

Preferred sites are those with a minimal likelihood
of surface or near-surface deformation and a minimal
likelihood of earthquakes on faults in the site vicinity
(within a radius of 8 km (5 miles)). Because of the un-
certainties and difficulties in mitigating the eftects of
permanent ground displacement phenomena such as
surface faulting or folding, fault creep, subsidence or
collapse, the NRC staff considers it prudent to selectan
alternative site when the potential for permanent
ground displacement exists at the site.
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2.17. Prehustoric, historical and mstrumentally recorded information and records.
as applicable. of the occurrences and severity of important natural phenomena or
of human nduced situations and activities shall be collected for the region and
shall be carefully analysed for reliability. accuracy and completeness.

2.18. Appropriate methods shall be adopted for establishing the hazards
associated with major external phenomena. The methods shall be justified i
terms of being up to date and compatible with the characteristics of the region.
Special consideration shall be given to applicable probabilistic methodologies. It
should be noted that probabilistic hazard curves are generally needed to conduct
probabilistic safety assessments for external events.
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¥

o CDF HECE
Initiating Event (per year) Contribution
to CDF

Internal Flooding® PRI&R & 7K 9.1x10° 35
Small LOCA 5.9x10

LosP MR 5.6x10° é)\.
Steam Generator Tube Rupture (SGTR) 2.3x10° 9
Turbine Trip with Main Feedwater Available 1.1x10° @/
intermediate LOCA ~F—E > FJvT 3.6x10" 1

Main Steamline Break Outside Containment 3.5x10” 1
Reactor Vessel Rupture 3.0x10” 1

Very Small LOCA 2.1x107 1

Loss of Main Feedwater 1.9x10” 1
Interfacing-systems LOCA (ISLOCA) 1.7x107 1

Loss of Component Cooling Water (CCW) 1.2x10”" 1

Loss of Service Water (SW) 1.2x107 <1
Feedwater Line Breaks 9.8x10® <1

Loss of Direct-Current (dc) Vital Buses 8.0x10° <1
Large LOCA 4.2x10° <1

Main Steamline Break Inside Containment 1.5x10® <1
Total (internal events)®™ 2.6x10° 100
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wEmARC 1Ry Tl BEEAISED AMRIED
BEEES~OKEFICETEEZH (1)

T5. Protection against design basis events

Report

EN T5.1  Protection shall be provided for design basis events.* A protection com:ept81 shall be
Safety Reference established to provide a basis for the design of suitable protection measures.

- 1o T5.2 The protection concept shall be of sufficient reliability that the fundamental safety
Levels fOl EXIStlng functions are conservatively ensured for any direct and credible indirect effects of the

Reactors design basis event.
T5.3  The protection concept shall:

(a) apply reasonable conservatism providing safety margins in the design;
UPDATE IN RELATION TO LESSONS LEARNED FROM TEPCO . . . .
FUKUSHIMA DAI-ICHI ACCIDENT (b) rely primarily on passive measures as far as reasonable practicable;

(c) ensure that measures to cope with a design basis accident remain effective dur-
24" September 2014 ing and following a design basis event;

15.3 BREFBERBRICHTIMEBOBZL. LT THSH L,
(a) BXEHMEZEZH-OBEELGRFHEZMKRT DL,
(b) EEMICKRITRAIREZRY , £/ WU TGRFRICESE,
(o) REH BEBHADHISFEN, R BROELEDED
HFTEHLDTHS,
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E9. Design of safety functions

General

E9.1  The fail-safe principle shall be considered in the design of systems and components
important to safety.

E9.2 Afailure in a system intended for normal operation shall not affect a safety function.

E9.3  Activations and control of the safety functions shall be automated or accomplished by
passive means such that operator action is not necessary within 30 minutes of the ini-
tiating event. Any operator actions required by the design within 30 minutes of the in-
itiating event shall be justified.*

E9.4  The reliability of the systems shall be achieved by an appropriate choice of measures
including the use of proven components™, redundancy, diversity®, physical and func-
tional separation and isolation.

E9.5 For sites with multiple units, appropriate independence between them shall be en-
sured.*

% The control room staff has to be given sufficient time to understand the situation and take the correct actions.
Operator actions required by the design within 30 min after the initiating event have to be justified and sup-
ported by clear documented procedures that are regularly exercised in a full scope simulator.

E9.3 REMBEDEEILHEIEL. BENIZLDM . BRODRELEHI B30 LIATIEIE DX IHE
ZLLEVVY VI EFEICE>TEBDTHFNIEESEL, BEROFEENS305 LIRIZE
B DORGEETIRICHOTIE, FOEHELALOHSAEFNIZESL,, (229

(G¥28) HIHZENEERRICIEX, ERFIRELFAGEZMS-HD+HEREINSEZLNSCE,
BEEREEIDLAITROONZHIGIZDOVTIE, XBEShE=FIEEAHY. Sal—
A—EFH->TERNISEINMTONEITNIEGESE, -



BEoHRIFOREICETETSVMNBREDEMBENIHT HBRDOHYA

(EURRev. C 2001%5E4F Chapter 2.1 Safety Requirements (Part 1))

pAY 6.7.2 Autonomy in respect of Operators

A If the plant selected parameters exceed setpoints, the Protection System* shall
come into action, providing automatic scram and/or initiation of post-trip cooling.

B The plant shall be designed mn such a way 1t meets the following autonomy
objectives :

B.A 1) The release Targets* of Design Basis Categories 2, 3, and 4 Conditions*
and DEC can be met without Operator* action from the Mamn Control
Eoom* (MCE) 1n less than 30 munutes from accident initiation, and no
action outside the MCR 1n less than 1 hour (from accident initiation).

BB 2) No site based mobile light equipment 1s required :

* 1n less than 6 hours from accident mitiation, for Core Damage®
prevention actions m DEC,

* in less than 24 hours from accident initiation, for containment
performance assurance in DEC,

* 1in less than 72 hours from accident imtiation, in any DBC.

RETEEER2 3. 4RV, REHEX
FHICHBITARE BEDZERMIX.,
REIHZENSDEEL R [ZKHERIEIC
HHOTITEHFEEND30 LA, R
FIEZE LA DS BREICH > TIT1EFRE
LI RELGZLNCE,

LTORREAIZEWNTIE, fTRDO R

Hﬁfﬁ:#&%ﬁl-ﬁk#b&tmt
FIBGRFIE D= D3 IGIZdH >
TlE. BRFBEI S5,

« BMNBROREICHHOTIL, B
DFEEMNG24FRH,

o EREEESZHICHHOTIE. FHROD
FEMNS7265HE




BC

3) No offsite or onsite mobile heavy equipment 1s required in less than 72
hours in both DBCs and DECs.

In addition, the Contamment System* shall be designed in such a way 1t can
withstand any of the Severe Accidents* considered in DEC, without Operator*
action during the first 12 hours from the beginning of the Severe Accident*
conditions. The Designer® should aim at extending this period up to 24 hours.

BB BROBRECHBLTIE., BEEE
BOBRYI D126 X, EER B DXt
MNEKTH, EQKHTBEEFERIZHL
TH,. CNITHA /I IEDOTHDH L,
LSRR E L. COTHARRZ 248
HICERT S EEHET L
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Natural convection
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AP1000 Passive Containment Cooling System
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H1)—[RFARER (BESH H799MW) DR FIFAIZ, BizEILEE
[CABShTOSHHAEMEDE (FHR,AVE., OV LDOHEH)

Isotope | Activity (Bq) Isotope Activity (Bq) Isotope Activity (Bq)
Kr-85 2.94E+16 Cs-134 432E+17 [-131 2.78E+18
Kr-85m 8.07E+17 Cs-136 1.57TE+17 [-132 4.08E+18
Kr-87 1.60E+18 Cs-137 3.05E+17 [-133 5.76E+18
Kr-88 2.14E+18 Rb-86 5.36E+15 I-134 6.48E+18
Xe-133 6.07E+18 Rb-88 2.16E+18 [-135 5.49E+18
Xe-135 1.80E+18 EH#‘B“E&
Xe-135m 1.29E+18
BT EN D REHE S ™ A (Cs-137)
ST-SBO/TI-SGTR 0.007 2,135TBq
~ P IS-LOCA 0.02 6,100TB
B HaskER .
(FDABEICx T HEHE)
LT-SBO 0.003 8,340TBq
ST-SBO 0.006 16,680TBq
ST-SBO/TI-SGTR 0.009 25,020TBq
IS-LOCA 0.158 439,240TBq 63
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Fission Product Release to the Environment
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Figure 5-71  The unmitigated 100% TI-SGTR short-term station blackout environmental
release history of all fission products
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#EI= kD CDF ORDHF (BES)

1195 0> 5L SR
,  BROREHE L BEGm = . YRY
[Bl/4F 1.0 ~
1/100 0.8 ,/
1/1,000 0.6 / :
1/10,000 x 0.4 // —
1/100,000 0.2 -
/
> / >

(/N BREOHE (X) (/h) BRBEOHE (K) REDHRE

NIV ARFAREBR N AH) =) DMMEY R GRETE X EE)=0.25g)
TR LR ([Bl/4E) (/RR4E) (%)

0.07 0.10 2.69x103 1.36x10> 3.66x108 0.08
0.10 0.15 1.08x103 9.54x104 1.03x10°6 2.39
0.15 0.22 3.16x104 1.19x1072 3.75x10°6 8.69
0.22 0.32 8.71x10° 0.112 9.97x10°6 23.14
0.32 0.48 2.35x10° 0.966 2.27x10° 52.57
0.48 0.70 4.76x10° 1.00 4.76x10° 11.03
0.70 1.00 8.99x10°7 1.00 8.99x107 2.09
55 4.31x10° 100.00




CDF (per year)

EIEP(C BT B EIC LS 2 CDF(3.14x10%/4F4E) D HER
(FEEMRFAOHRE: FHETEEMES) = 0.39)
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0.0E+00 A
0.0-0.4 0.4-0.6 0.6-0.8 0.8-1.0 1.0-1.2

Peak Ground Acceleration (g)
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B X DRE " = WFIESEEE | COFOS2
(ven | BXORE | RURBER | T (e, (%)
4 1/10004 0.01 1x10-5 8.3
5 5/10,0004F 0.1 5x105 41.7
6 2/10,0004F 0.25 5x105 41.7
7 1/100,0004 1 1x10-5 8.3
&5t 1.2x104 100
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BRAT—L-ZARIMLHAEHNATEY ., WThEFERTHHNIZL>T, COF DIEHAKEL
BR5EERH5,

BRI 3—H/N\TF—F-ZARIRL

TS5
STP

1.90x107 2.20x10°> 116fE%

Seabrook 1.20x10°5 1.30x10 10.815
Nine Mile Point 2 2.50x107 1.20x10° 4.80f%
Cook 3.2x10°6 1.00x10°> 3.131&%
TMI-1 3.21x10°5 8.43x10°5 2.631&%
Salem 4.70x106 9.50x10° 2.021E
Indian Point 3 5.90x10°> 4.40x10°5 0.75f%
Haddam Neck 2.30x10* 1.50x10* 0.65f%

HLIEE. BERRFHER(2007) D—R/NF—F - ZARIMLN, BBLWVARICEBIESH
AIEMHBNIE, ENDRFHREM®D COF B5IZ LIFohHIEITHS,
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HYMNESITTNVELT,



HEDN. RFOARAFHEEEADAvE—

19485 F, XENMO TRFIFHBROEDITHT HIIAZEILERBOERERTELLIIELI=EE,
D (Z4JL)=0.01VP(FATvk)

ELVSEMRIBENT-, ChiE. RKEDORFIRICIFETERFEE > (AAIZ. COXZEFA3
EHICH L TYHTIRODEFEE $927km (23735,)

CHOREEZERITH-HRMBRNEAIN, 19624F ., YR/ I IEARDEB (MCA) hi§T=
[CEZESh, TARIEREAXKEICHE /NN, BoTHEATIE, COXKED MCA B, B8ZYR/
HIMREBEOSE LELVEZ LN,

fEEEML. MCA Z LEISEHE>1=, 2FY . BATIIRELIZRHITBELN>=-HYFEL
BWMAREICRELI-CEIZHEIDEN, EEFIBBAATSTIEREL, TEN, FHELRYE
FITRERISGENCEERDO T -FERNREBC>TLEL-EITOCETH S,

Stay Unsatisfied! Stay Worried!

NEBACLRFARAFZTARICH, MEORVMBLRDESATLEOTIIES, —#hH
ROBTHRLLDEEGHTREVLSSISDEETBRENETAENICVLT, FOISTRAENER
EEOTRELTIMAIEZRN =0 UEETHADSBMDELESLHDEH5H8, S HFE
DEIYIK. EDICEESZVDENL, WVOWSEREEKEICELEGELREHYRE, £
DELE/BRBEIL, ESHETTIRE LY,

£k B



