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0| =9| Reactor Oversight Program

® NRCE 1990UC ZHIEEH 2|23 7HE2 =, ROP XA ™EHZ 0|0 7| X510 2

Reactor Oversight Framework

Mission Protect Public Health and Safety in the Use of Nuclear Power
| | | ‘ |
Key Areas Reactor Safety Radiation Safety Safeguards

' + + L o -

Cornerstones Initiating Mitigating Barrier Emergency Occupational Public Security
Events Systems Integrity Preparedness Radiation Radiation

4 I T I
Cross-Cutting - r
Areas Human Performance Problem Identification and Resolution ‘ Safety-Conscious Work Environment

® NRCO| 7Is& Al HAE AAHHMAE 78531 U= Cornerstonelf| HSY0| 78S TS0 +A

\\.\Cornerstoné i a s 2 Occupational Public
S Initiating Mitigating Barrier Emergency diat diati -
events systems integrity preparedness fadkon fediohon SOy
~ safety safety




0] = 2] Reactor Oversight Program NRC ROP Baseline Inspection vs. Cornerstone

® [nspection programX} Baseline Inspection

Inspection programs

Inspection program for
operation phase

= IMC 2513 : For = Risk informed baseline HotsdAE O
preoperational testing and inspections program = 771 Cornerstone®| 2 O+=
operational preparedness (baseline) inspections ole 2 3|
phase B

>> = Plant specific supplemental >> '« 417 Inspectable Area%}

= |[MC 2514 : For startup inspections Cornerstone AFZHHH 2 129
= IMC 2515 : For operation » Generic safety inspections 4770 BXt 29F
phase = Event response = ZAAHE A= P ZAep 20|
= IMC 2561 : For HAHol M ESEI| &8
decommissioning . 2|A3 7|4

® NRC Inspection program2| Cornerstone & Inspectable area

Occupational | Public
Radiation | Radiation | Security

Safety Safety
Access control to radiologically significant areas (2AHS 7Y Z¢la2|) O

Access authorization program (29 £9 T2 %)

Access control (Z2 2|)

Adverse weather protection (4™ = S O O

ALARA planning and controls (ALARA 74|§| o 2a|)

Alert and notification system testing (Z2A| A AlE) O

Component Design Bases Inspection (77| 24 7|& 4Ah O

Contingency response (H|&HALEH CH &) O

Initiating | Mitigating | Barrier Emergency
Events Systems | Integrity | Preparedness

Inspectable Area

o)e;

O~ oY N kW=

40  Security training (222 ®) O
41 | Suneilance testing (2S7ISXIEA HHQTAR0) G2 HH) 0 | ©
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0| =2| Reactor Oversight Program [ NRC ROP Cornerstone 2 &
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® NRC2| ROP Cornerstone 7|& NRC Baseline Inspection / =U| H7|H4Al H| 11
45 42.6
H
2 40
B NRC Baseline Inspection B =L Y7 FA
(%) 35
30
2 24.2
3 213
17.9 7
20 :
15.2 16.7
15
10.6
8.5
0
o ]
Initiating Events Mitigating Barrier Integrity Emergency Occupational Public Radiation Security
Systems Preparedness Radiation Safety Safety
=
o ;I,:-llkl' T7| Maintenance of

NRC Baseline Inspection, % | SHE7|EAL % : Safety Margins

i Principle 4
Quarterly 6.3 De?g:;s't’;r?;pth Risk Analysis
Annual 383
Refueling Outage 2.1 100 Integrated Risk-
Biennial 36.2 Informed
Decisionmaking
Triennial 25.5
As Needed 2.1
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Performance <22 SAN-
lndi:atn!'s Deterministic Egﬁa xg Deterministic
& Inspection & CCDP/ACDF %ﬂm%@%@ & CCDP
i 2|45 3
Findings i 2| 0|%

*A5F: Accident Sequence Precursor
*MC: Inspection manual chapters
«MD: Management Directive

(NRC Incident Investigation Program)
*ROP: Reactor Cwersight Process
+*50F: Significance Determination
Process

EESRE ZF &Y (SOP)
3 kot
2|23
27t

O w W ALBRE
e EET HEW - HE PraR
HE W TN L EnEE

+ U O Y, ALPRR s "
. u-;:.'--: LI LR N T

10

I ———— L |

NRCO| 2GAIAd K| Z2 M2




of HAH| =

AAH 2] 714 vl F

IRRSE £3 IAFA H1 ( AAK|E)

20169 ZA| M7t QHOUE ZX4|
o AMEXIC| BHE(—ETH) L Zo| M 2
- EXY/ME=forEAKA

« AAERME=

. BULE A0 FE U N2
. BEYOISPO| A TS
. RENO| L2 HA KA
. REnESN A £ Tay

-+ A 20| AE =X

g57]uo| B fezolx] g 223
Mgt eXIE oY 9l AN OHETA AA
HATO| AREX| 2E AMD BSO| HRY £
Qe BATl A B

Hs 1 e TN U8Y UM
TR7IBO| ANBHS B 4 YSE HA HES
WA, Ztateforst “Anngs |

FEYO CHet M £= X2 Ciet =5
E:’S ot7| elet ._»'\1£l5._| gAZ8H 2 M| 7|E1

Z2H2 43
OHEIA BLYSH ALZIC| 2IB{0| YDt ZS
NFYEK|E ZHSHE A2t 2lashe & 9l

Mg £

HHS N5tz st

O ZROP H= 4 ZAE = ¢

11




)=

=1
Best Engineering in Energy Solutions

AN E

m 2018E %

EIAEX‘IE %

il 20199
v ]

HANI = 7H M A=

H e

41 2020

ﬁxmﬂnﬂﬁml 1 axsaHgssal Ntz =AN i : e
[=1 [=] [=1 =] E E
AHese WA+ g - ° . ; : [ )
HAHE > —
EHT ZTAM A8 AR ABE 24 HA NE28 ZiE HYd SNE I_*.Jgamﬁ oHBR UNHE
EMER . : >
AEXe o AMES Hiﬁ 2 3 J\w .P: :L..HJ?. ..".lt..ﬁi.....!.l .g._:?-"i}il-_lllﬂ;?ﬁ- nlﬂ Cassssnsus lllllll*
i | AoIE s FRA W]
Ne2 8 M EH S2sz a0 9 AN Jlolc A )I | As 282 2ol 2H 58 ﬂ'ﬁﬂ
AEER a0 Y A #RE K=k 32 AYRs I :
= & H8A0| Y 52 HE > : : ARt 7 e
Al..ﬂ.llﬂ_i.}.ﬁ.x.}ﬁ;liﬁtitgltq'j.lﬁltlﬂlLl ?lﬂ %HE' II.EI} ’lllllll....I....-...:‘I-ﬁxll%l-l?.allﬁ.a.lllllll.l;.........i*.
I oA 2w Mgy oA 3| MY
1 ’H j‘ j‘ J‘ :::t -— - EEEN EEEN
i

MEzE M 1

- A o] Ri= SE0H S B8 A AE
-2 MOEMA K2 HM 2L S2 ME
-7'E AbEe S8 Bt (S0P AR

8 M

@ HA FHOIE XpHE] EHE FE =

Bare| MAl9 1 2HEe A3

v

y SudMm S22 MexNe 2R |

olo Mo = >

7H

-

@ & 282 A3 F& (MO|E0ICh

@223 HE g OE FHE F2

@ MEE AFREA HAZL Els HA HAS ZHE =2
5 M MEe Ees HIE EHE FE

D
ST 18 BHE EH YO8 MOEN HE
-ﬁﬂ*;-} HE oot A HA ZFL A (FEAREF EHF| A2,
200
-EH 20E (Mo 2ot B HAFE| AlE
S E3Y A=
o Es O 282 248 8
@ S8 "W M9 EHE =2
@ g A A2 EHE FE
28 MOEE M2 FHH HA FIOIEE AR

-2 MO|EGM SEHY BEM AZ MY
O SEEQ M2 Yus JjH Ay F=E

= I

I 59 o7 "y
DPO] 2/ FJt9 AlE i, 22 ZH AE|;.|§
ME : :

e
e
1k

RA 2

‘wpH goe mew Al luy SHE 22

T e

29 E—-T-‘ e

_.>. SHUMN MRS im

AMD So| oA HY

-—-—-—-—-—-—-—.,—--

FHES

T

—_—/

H1.
S amol og 43 w0 '—'_»— - =p 32

R&aXol 24 U £3

12




)=

=
Best Engineering in Energy Solutions

2=9 FAH =

AAHI =9 7 Ha} o] Hjw

I'|| = ;H A

I-“E }'H | ES

1. AFRIAL AA 29| 7 M

ARixtel Mg FEISHR| R
o AR OHFE BmBicts

e 2us o

o 1H|7|2e| 24132|0)| W] =

HA
2oy Mg X1

5

ol=

AtgiXte| MAUS
Ist= A A
o MUK} AAZ HA O|F

ol ofgte ARixtel O 1% olgf

FES|F22M XHle| M E F

§8 2aeta, 734 7|

2. RE OHH 50| ALRtS| R E QHH &50 ZAIEX| 2T TH 7|2 HAe| £0| B T
A i AS Bl | SEE S0 ETTH HEfo| HAL o A 7| e BE HAME ﬁH—r_l FE2 Chdg}
o RO AOIN, HAL CHAYOLE HAL A|Z|7F MAMISH | @ ZAF CHAM2 ALRIX}C| 2 E OHF &E
A ZA AS
3.2|A3 HF ST A | Uy F2 Ao -2 W] o2 HA AT F2T Hoj| FHE + A= HA
o 02| ZHE T50o| MEEE HIAStE, O|2H |e CHHYS Zo-ZHEH HAIC| ZHS 43
HA2|AE gHAl o 2|A3 FHo| F8O[Lt ot AMH X (P2 it
A S =D HA
o Ot stwof 2HONM HIIE HAlG, CH32| &
A SOf | =

Atgxte] 20| S¢S 7
o AR HAF OIS £

oL, ¥E =A7t 34

l|l|0

13




A =2 718 et

NRC

IAEA

dAte] SEQ} XFES M=)

Objectives : XF2{A| | HXT LI (YA 2 RE 330 UY, AWM B HS

l

% Fundamental Safety Functions : § 72| O o 420l A = (LBEs) 7| 22T 7|5 &, QHF ot HEf §X

® Controlling Reactivity
Remown% eat from the Reactor and Waste Stores
Limiting the Release of Radioactive Materials

% Risk Reduction (Prevention and Mitigation) : & Zt$t At 00| &M 715/ (coF), At B EFLRF) X| 25}

@ <10%y for CDF and < 10y for LRF, < 0.1 for Probability of Containment Failure
@ Practically Eliminate Large and Early Release (LER) Event

s Safety Principles (Safety Fundamentals SF-1)
* (Principle 1) The prime responsibility for safety must rest with the person or
organization responsible for facilities and activities that give rise to radiation risks.
« (Principle 3, 3.15) Safety has to be assessed for all facilities and activities, consistent
with a graded approach.
*» Regulatory Inspection (GS-G-1.3)
* (2.2) The principal objectives of regulatory inspection and enforcement are to provide
a high level of assurance that all activities performed by the operator at all stages of
the authorization process and all stages during the lifetime of a nuclear facility have
been executed safely and meet the safety objectives and licence conditions.
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PSA & DID Z} THA|o| EAIEA

Def i
Degth DID Level 1 DID Level 2 DID Level 3 DID Level 4 DID Level 5
o 24 O &2l 27 ALE} A 7| EAL 2AZ|==0A 2 SLHARL = HEf
DID Normal Operation Anticipated Design Bases SO AL After Severe
Op. Mode Operational Accident Beyond DBA & Accident
Occurrence Severe Accident
Prevention of Control of Control of Severe accident Mitigation of the
DID abnormal abnormal accidents within management radiological
Obiecti operation and operation and the design basis consequences
P failures detection of
failures
Essential =xel 24 Ho 3 2= A S SoHE oHE 2| F7r8 e 2| 22| B[HOS
Means (CHE8/0E8) ZAl EH| H| &2 E A 3 Atnzke|
AZE 42 29
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1 | kY
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1CHA| PSA 2CHA| PSA 3CHA| PSA
M=al L= ALA x7|AHZ APZI22-0bH 7| oHx 7|5 AQETE A
Probabilistic
Safety A B4 | A7|AZS HBIIFE | AHSS EY wHA 242, nENY
Assessment (R0l & ZAlH)) AYFSEA ALAUE AUS,
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AMAZEMALLD APAHIE=(13)-CDF =%
Deliver PETVET
Stati React Auxili Restore Auxiliary Steam Steam Restore Establish
Bl aklont E_IE'. or FEU)(;J 'a?' AC Power Feedwater Removal Removal AC Power Shutdown
ackou np Usiigw'I?D:rs (Eary) Using via ADVs via M55Vs (Late) Cooling

Maintain
Secondary
Heat
Removal

Bleed RCS

Injection

HPSIS
Recirculation

Recirculation
Cooling

Shutdown
Cooling
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