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Neutron Pressure | Temperatur .
System Spectrum Coolant (MPa) e (°C) Fuel Cycle | Size (MW)
P
GFR Fast Helium ~9 850 Closed 1200
LFR Fast Lead 0.1+ (atm, 480-800 Closed 45-1500
Fast Fluorid
MSR astor uolrl eor 0.1+ (atm, 700-800 Closed 1000-1500
Thermal §fhloride salts
SFR Fast Sodium 0.1+ (atm, 550 Closed 50-1500
Thermal : N Once-through || 10-over
SCWR or fast Water = S10-625 11 1 Closed 1000
I
. Once-
VHTR Thermal Helium ~5.5 900-1000 250-300
i i 1 through
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> EREFHEE Level 2-3 BEEE L ERET]
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> FEFHEE Level 4 [BEESEEIEFIERET]

Level 1 Level 2 Level 3 Level 4 Level 5
Operational states Accident conditions EP&R
Residual risk and
Anticipated ; . . : esicua _rls an
Normal Operation Overational Design Basis Design Extension practically
P P Accidents Conditions eliminated
Occurrences .
accidents

T _ T .
. . . Out of the design
Plant states considered 1n design T
" A = (addressed in level-5
(safety analyses) of DiD)
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HELLFMA LR (1SAM):

ISAM (LA T D RBEFED 41V —ILTHERBRINS,
. TEMHMRE4FMELE 21— (QSR)

o WREE/ERLFTTF (PIRT)

- BHEIBEHERR(OPT)

o RTEIREY/RREHAVETE(E(DPA)

o TEIRFRILEETM (PSA)

Primarily
Qualitative

y B Primarily
For - of Safety and Criteria / Quantitative

Qualitative Safety Requirements/Characteristic Review (QSR) J

'

PIRT
* ldentify important phenomena

* Characterize state of knowledge

oPT
* List

that assure il f

DiD
= DiD level — safety function —»
challenge/mechanism — provisions

L
( Probabilistic Safety Assessment (PSA)

* Prowvides integrated understanding of risk and safety issues
* Allows of risk impli ‘of design vaniations
* In principle, allows companson to technology neutral risk metrics
b

D: ic and P! Analysis (DPA)
* Demonstrate conformance with design intent and assumptions
| = C in event resulting from initiating events

* Establish margins to limits, success critenia for SSCs in PRA, and consequences
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Forum®™

. R | KL | Kl
System Component PhenomenalCharacteristics/State variables
ale|lalB|Als
ERSS SASS SASS actuation temperature H{H[1T2] 334
’ Codant transport delay time from coré outlet to around SASS HIH|3|2]| 5|3
Upper coreregion !
around SASS Time constant of temperature responsedslay from coolantaraund |, 1l 4 | 5| 5 | 3
ASS to SASS device -
Core outlet temperature of the coclant that flowsto around SASS H|H|3|3|3]|3
Doppler reactiviy MiMi 4 |4]4]4 Knowledge Base Gap Determination
Fuel temperature reactivity LiM| 4 /3]4]3]
Fuel cladding temperature reactivity MM 4 4| 4|4 AdeQUﬂCy of KnOW|Edge Rank of Phenomenon
Reactor Ceolant temperature reactivity HIH| 4 4] 4|4 H M L 1
| Ceolant flow rate halving time HIH[ 4 [4]4[4] 4) Fully known: small
Fanclcy o Power cistribution M{m[aalala] ) 4 v ¢ :
Flow rate distribution ameng core assembiies M{M| 4 4|44 uncernanty
Coolant temperature at the coreinlet and cutlet LiL| 4 4|44 (3) Krr]‘ow:" moderate
Fuel pin gap heat transfar coafiicient MIM| 4 |3[4]3 uncenainty
Fuel pellet thermal conductivity {144l al4a] (2) Partially known; large
Thermal material property of fuel cladding and coolant {14444 uncertainty
RPCS | Temperature I8C Coolant temperature to be used reactor power cantral MiL|4|4|a]a (1) Very limited
purs | Pump Pump rotating inertia MiM| 4 4|4 ]4]| Knowledge; uncertainty
& Pressurelossin the reacter and PHTS MiM| 4 |4]| 4|4 i
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Level of
Defence

Objactivas and To be achisvad and
Barriers to be protected
Safety Safety To be maintained
Function Function

| Challenge | Challenge | | Challenge | | Challenge | To cope with
Mechanism | [§Mechanism | Mechanism To ke prevented
» | or controlled

Provision

Pravision Provision |

= tal To be implemented to
lemental prevent and/or control
structure Provision | Provision Provision | mechanisms

Provision Pravision
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DPA of Sequence No.1
(identified by PSA)

¥ 8 EEE § 8
£
H

® | Mavimum temp. —551° (< &50'e) | s
o i

e sy A
® The DPA results arerlnput (returned) to “PSA” 1 \

Loss of Passive Passive
circulation  |Reactor [cooling by |cooling by |Sed e
capability in [SCRAM |using using - Accident sequence integrity
FRACS-B PRACS-A *|DRACS * | Mo.
1C07-B RS ANC DNC.
YRS*ANC*/DNC
! N Successful DBA scenario) LOK{I)
RS*ANC*DNC
Success | : :[‘Passwe cooling by using PRACS-A alone) Damagcdu}
rl'FE S*ANC*/DNC Dama ed(g}
= fiPassive cooling by using DRACS alone) 8
RE*ANC*DNC Damage
This sequence is developed in (Loss of all heat sink)
Failure | idetailin.othereventtrees. .| 5|






