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Abstract

The main purpose of the trip is to attend the 2013 USNRC Regulatory Information
Conference (RIC) in Bethesda, Maryland, USA. Through the sessions in this conference, the
delegate team of INER learned about the current key policy strategies of USNRC in the wake of
Fukushima accident. After the conference, the team exchanged with the experts of USNRC on the
status of nuclear safety research programs and issues in Taiwan.

The conference was held on March 12 through 14 at the Bethesda North Marriott Hotel,
opposite to the head quarter of USNRC. Major topics include reactor operation, new reactor, fuel
cycle, nuclear security, risk assessment, safety culture, especially new regulatory action after
Fukushima accident. It’s been a great opportunity to follow the ongoing programs about the
safety analysis, severe accident analysis, L-3 probabilistic risk assessment, post-Fukushima
response activities, probabilistic flood hazard assessments, and more risk management regulatory.
Furthermore, the delegate team also had a meeting with the experts of USNRC. The meeting was
focused on the enhancement and improvement of safety of the nuclear power plants in Taiwan,

covering issues of containment passive venting, dry well coating and alternative fire test.

Key word: Regulatory Information Conference, Probabilistic Risk Assessment, Severe Accident
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MELCOR - MACCS2 - PRA SI{THMG 5347 » ffFsSZFF Mark-1 Fz Mark-11
PHAS BWR B2 IR HFR RS FR RV - NTTF 2258 USNRC HEST
BELAG PN S A 55 PO Y R FZERIRE 7T » [AlEE - USNRC i 8 ¥ 17 25 A4 [ TH
HE N Y SRIERIE - BTG SRR 2 R S Y T et S H e 2 W2l
OECD @R ~ HIE - JHEMNHI - NTTF 5 A B A EEM £ B E
FINEE » 738 L3 PRA FRALEFREE - il BNL ${TAER DC i ]
FIRASE -

O Sheron f5H - 18 5 8RR 3 A SEHUEARERERL T R ERVREMERSK - B HRANZ
AR BIFVIEAL - RES IEBIAETHLETE - TREAIFT R nI SR s A5 T
SIMEREKHERE T RTRE M - W — 2D PREUA FEFE i -

O  FERPEDEFUETT © fiE T I, e Blaz = FEavaEis - B0
FARRRER SR 1% SR & A (IR ST - 48 25 T A bt b it 52 BT e L
PRE R A K PR » SR AT R K B e T S R R R
USNRC IEfE$HEHEEFAIIE M2 Mark-1 [E[HAES BWR iz (Peach
Bottom) AT HIREAT ARAIIETEE - [RINFRRAL I R i v 7 P FH B 28 P FE AR
HE A BN B F =R -

O SRR PRA SRR ERE ARG EYE AR - FTARIA R
WHMNEIGE: ~ AT EEAE N IRV MR B & S Es ~ FTEERt
K2 A - R U e DR~ (R AR R AR HGIRRE - THAEAPUAE
H5F ] AT SE R T A B4 A - E R 2 58 RN S AR SR IS B R T A L
FESS BN EYTE S MY L BH5E -

TEBIESREIRNTST ) ERE R IRSN ZEeiEEiFIE A JC Micaelli »
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Michaelli #5 HVABIHTRZBEEURGRHE (5] 2013 4R > EAE5E R BT THIE -
AR BARE T RRE ST » N B B R 2 258 [E #2200 (hardened safety core)
st R Ry EA PRE AT (A B e S 55 ~ 18 A KAV SR ThRE
HE - DR AR E RS E - TR R T R B R s
DHIEE

" HAEES R BIISE . F 5 K INES &I EJF Masashi Hirano » flj#R 2%k
Ry ARSI BRI - B RTZEE 2 2 A B 72 AR - Hirano SREAMR S X &M
— 5t 2 = SRR N ENE H ATET R IMREARRE - RPV REL4ERF 30-50C » —5fE K
BESTEE A Ry 11.1 Sv/h > JRAT &Y Ryl 75 2.8m > ZSRISEREAHIE 2R Fy 73 Sv/h -
IRALEY Rkt £75 60cm » SRAGRAE (8 B X B i i F A e Bt |~ 7K 5%
TAZ » VTR MRS/ K T A% AR G H TR R B /K HE A T 7K 28t - FEWTZERL
FI71H INES TR /s TR AR ERH 517 MELCOR 541 B & I EE i
85 - EI R S E R E R SOE R BRI © (A RE S RO ERIE AR
2 OETRHFFRRIERSGRHVE R - tHFTA UL ANEIREASAY T © 1T e
MERR LAVKIEVKOR E SR (HR2A] ~ BAAERSE ~ 2070240 - #BITEA
K BRE T E S #EL e a7 STREMRIMES ¥ E RBL T R 1EE
e e

RS REIEITSE ) EsEE R STUK Y Keijo Valtonen - i Bk H
AIZF BV RE S R BN ~ MXRE Bt BB S i B SRS B2 5 o 2301 H A%
HEERZAE RN > Olkiluoto FEJi A 2 {E ABB BWR E#EIHifaH - 3 [ EPR 4
EAF T > Loviisa A 2 {f VVER-440 &g dif44H - Olkiluoto ZEgHY e
FRR RIS E & — RARGONEE ~ TezHER - BRI TK - B EETER
pH FZEd] - Loviisa BEJEHY % B SR PR Rl Bl & RCS JHUER ~ BRTJRE AT
SR B~ EIHASER AR R B2 A « ZF B EILRE L = IR 5¢
NS ~ EEHPERIBERE ~ AR - SOERS - VKR ~ BB - ERSTEER

aERE A2 ~ IR S E ~ bEaTfs -
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(4) EEREAS © RERAPKEREE RS (3812 W16)
IR AR MEIFEIA > e R Sy - HE T2 A BRI R HAE Ay =]
5elE - EASIHTTAVERE T 1) - MHRHEE A

(i) RES E|@af{hiafEzi i

(it) AL D AU K7 s 4Ll

(i) [ERIPA T b o5 R P AE R 17 S e e s B

"RES JEfgaTAh48fEREH | B RES 5B - 2 & H AT E=AVHE HERA —
4y AR Vogtle ZE i =F&(Level 3)PRA » DK, i\ i B AS |2k (Risk Management
Regulatory Framework, RMRF) -

USNRC HFijLL Vogtle B Fnuiil - #17 =& PRA Easgrpch#ER] - H
ATHET TR AL BTS2 R A B AT SERE 73T (Human Reliability Analysis, HRA) > ] 5¢
EERREAERFIRA SRS HRA B - HRA T4 ~ K&K HRA 2%
NUREG-1921 » =[& PRA EIFEATIFAEAT AR FATENRAIEE » 5%
ESHYRAER B 0 2013 FREF LA A BTN & ACRS /NHEEEwE © RMRF
TAR/NHATAETT NUREG-2150 NEE A - MEZERIFIA H MR ESRGZ RGN
TREE TR

IES1 > RES feftE R THEEISR - B/ SPAR FHEILL K SAPHIRE EE
53 > SPAR X IE I HYFT AU 2 fERS B0FE © ABWR ~ AP-1000 ~ US APWR - US
EPR » TAEREEEIREIT - BILAGEBEN - BEiTeaFEHA > BREF
[E]HF ¥ RASP $(EF-MTHETTIEET » [FIli ] DUS EIE M R fE 5 3 AR Ry SRR

TP BT R 7 FE SR AEHEERBH | B NRO 8RBH - H B 2T TR A
N e EIRE A D A RS E AT B (R - R AR - FrERER
PEELEHERETER SR » PARAR ISR AG ARV EREE A - itk - NRO SZ&asat

5 AE (Design-Specific Review Standard, DSRS) » By&Ehr s FE=sHIWTZE ~ HIEET
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= EHIZERS > sERlcH— L E 25 (Next Generation Nuclear Plant, NGNP) H f7 &
affd -

PSRN (7 I B AfE 5 it E5 (Standard Review Plan > SRP) » 4l AHT
[ FESSHIBHFERCAR - i BB S RIIE M S ERS - o8N T S s 2 e iy
fe E £ HI[(Interim Staff Guidance, ISG) » #2H 4 AP-1000 A1 I SPAR f5
7\ JEAE o SHEHEESER(2H NTTF 5% 1.0, 2.1, 2.3, 4.1, 8) » JRARHY LIFEEEL
e AR R E B A > fRHINGRIX Z ERI5REG B BRIV 574 -

" B PR R P s A R AR B AT SOFE B B B L NRRGRBH - £URZ A
#2577 - HeiEbs S C AR R Z (] > AR PRI EH NFPA 805
AT K PEE R 5 1 GSI-191 TR 2 [HAS IR/ ERLE. /KR AR - H
Al EH P {8 Demonstration i #E 17 HIEAEYAd ¢ ifi Vogtle Efggh{T 10 CFR
50.69(Risk  Inform) LA sz 17\ & RO AR &G » HEAD - AR iRE S0 - HiEE
Hratd ~ MY MK SEEHET R LU MR SE A A & B A NTTF 2.1

I i R SR A 95 ) e [ i e 2 LMtk - (B2 AT PRA R
EEN > BRI REEH TR ML R 2R - (R
BN E a4 - ¥ PRA RISEE DT A EREE -

USNRC B SUEL A FIEREET PRA HIBCRACET TR » (P IR
Al EEF—ERET R - DRSS RRIRER - 590 - ERFIHEITHRN
e S BRI o
3. BB R
(1) SOARCA (State-of-the-Art Reactor Consequence Analyses) &
AEfr72H USNRC [y Jonathan Barr &5 » 355 HA0E 2.3 - {81
Barr [1Js50H A 551 SOARCA STEERYN A S H RTSE R ALA11% -
Ry T 2% [ B as B B S U PR Mg (R e RV B AL o T RE T G
{ii i (best-estimate) 45 5 » Wi 17 HET HE (realistic) 455AYKAIGHE T 4G - USNRC

HE®E) SOARCA 313 > DIATIAE Iy Peach Bottom E&J; (GE BWR > Mark-I B
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%) B4 EER NGy Surry B (FEE PWR - SZzUEIREAS) MR8 - &
FEEHWNE (A) EHBEENELOTER - FrlEsty 1982 FERgikif
(NUREG/CR-2239) ; (B) 4N AFHRHEATY A B EFNVEMEE 5 (C) SHhEmM
s it 22 2 A BR SUEE Y B AE 5% (L0CFR 50.54) 5 (D) i A S Ay 5L i s il (15
MELCOR/MACCS2 #£2() ; (E) 3% USNRC gefa¥fy N Bz 2 A i pE
BT HIFVE R -

SOARCA KE B Esmit oot - BRI ER 2% (8 55 B2 i 85 SR 1B e - 2L
FFENTECETEHS BLEEA o B - BlanBr S e e VB 2280 ~ FPE R ERRR
HHYSRIBRLT (aerosol) JJCf#TT Ay - SOARCA H&& U #EIE A B 12 /A
A 2B BT ARG BIFTE TV EERAE IR - B BB MR MEEE 2
2 ERET R REE I & E

SOARCA 737 T FifEI{{F & - Peach Bottom Eil Surry » FiE A 15 #EEHR I
&4 (Long-term station blackout, LTSBO) &4 B {+5E4: AC B+
MRaaA R - WIS ARG IR & 2 (STSBO) - Surry &g 75 B8 717
STSBO i EE\G (2R ELEsHE (Thermally induced steam generator tube
rupture, TISGTR) HYIEEILAR 48/ M /KR LS (ISLOCA) [%Hf - SOARCA
R — BN E TEMAE 911 HFEhy sty IR AL T EE &
FEEEZOSRHR (ERAENZT) WiEFE - BEUSUhiEshRE - ezl
SEE (MEARR RS EmF) - BEE (BLREAR) - FARHEAKRES -
LB M SR - B B T B SR RS E R EAAN
IFRHI4R ~ HOTBURHIREETE B2 ~ ey MAREI R (R S -

SOARCA &MY E MR L 45 R rlfe gl T

O EEESFRUERSN A &R RE - AR TRARIE T - i)l LA

TR R F B AR R T H L E S SOERR - AEBR SRR SR IE K5 2

O 7& SOARCA SRS/ - RIS SR AERCDIRH (- Bl Bl

HYHERR I EEDARTAVBRFE AR IS 4R 1R1R S - IMEE /MRS
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O A3 SOARCA TN SRIUFH IR L A BT -
O SOARCA FEEEH SR 75BN R E L U A JE e (2 = 5 55—
AN Z S RESE A i -

SOARCA stE&EHTHUR E4%E iy NUREG-1935 #rd: » A1t 2012 4 11 HIE
FE1T - USNRC Ji* RIC &35y SOARCA H{ir e ftatA Mt Blg 20 » Lulisf
A & AT e A -

£ NUREG-1935 iy BAf i 2 55 A\ f5H1 - SOARCA SHEARME DL TN il -

O ZHEE
(BRI B R R Z T
Tl b S5 A i PH AG TR AR IR I SR
FHIEPAREA L

O e -

FE S VSRR e Bt st = T 28 - s =FE PRA 5188 R H#EPAK
MELE FE 53 HT (Scoping analysis) 515 - [F]if > £2 B0 SOARCA FHEHIEIT
J7AEGE R AU FSAR NHYEZEE SEHUAT - Barr i SOARCA EEHY 7
&SRR BT HE (realistic) 45RAVAERTHAS - FSAR NIV 237 L
TRV AR RPN BB RSP EFAEHY R AT » SOARCA JF7ABL &5 R A RE AU
FSAR AR EE S5 AT A -

O O 0O

(2) Overview of MELCOR

AT IZH NRC/IRES 24780 P S e 25 %3t A% HT Hossein Emaili i+
B o ESEHAE 2.4 - (EEE B Emaili AR A1SK MELCOR 25
HYAHRH &R A% -

MELCOR #2:\H 1982 FMIHIERFHENIEHE > H SNL & B i - Rrafst
315 B R B R Ry B B A RN DA R B B SRR AR B R R R SO EET

TORFF R S P Bl — SRR AT R 7% - H ARGy MELCOR #2307/ 2.1 i -
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MELCOR Hygkat HAVE (A) 1R E B LR HE S HOERR - FRRFIHBLA A
FERYEHRTEM 5 (B) kst ARSI 2 BEIRREEVKRES 5 (C) Hftatat
FORR I E RN 2 RS (D) (BRI A h 26— -
RS2 1% » MELCOR T %[ F R B o i AE B M BURE 2 8 ks
FRAEMERNT ~ B el - B AR S et e T AR SR Y B H ARG ER 52 ~
IR NERS RSV T (O PR - SFP) - B IE R R R A -
O FEPARDERYETZE - S & 5T A Emaili 22X RIC &38HY T3 55
K USNRC i ff MELCOR [ SFP S A AR &L B Bt TR 4 51
O EEEHSHT — NRC/RES ZE Brian Sheron A2 RIC €319 W15
5 s ) MELCOR HE{THRE S ITHIRER |
O REXSHEE LB ERIEN — $fT SOARCA Et& - Eg =I&EET
i ~ FABERER S E SUE 2 ~ EIRAS IS HER AR i Bl et S SRR
LI IR A=
O EPR (fJ MELCOR £
SEEFRBIZ T AR RTINSO . 2 R B B ORI ROBEAR
TR ~ et AR ESEER TSR - 252E (EAB) ~ (REEALOE (LPZ) K
SIEEEHEIE (EPZ) SPALSE » FErbi e et 238 A Emaili 1557 - BAA
JrEH¥T 2 P& PRA Y MELCOR EHE4ER (#E5TIRIH) 81 EPZ 5tH Ay MACCS2
A (RO HEYRFERTE) RIFEE R 2 EHaHInySeER - Emaili -
o SNL L5138 Wi PR B AR =X - I ek m) SNL HUS e = 5 50 o Wi P
B eI - 5582 BEiE H AT USNRC IR T 704 LAE (%0 SFP 347)
() MELCOR A< » Emaili fi4-[m& 2 2.1 Biisk 1.86 K -
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(3) Full-Scope Site Level 3 PRA Project
R R B iy B - USNRC B H Bk =FE% PRA 558 - FIDUE T &8
i PRA SAfrédi st - 5 adailEl 2.5 - BLLITE PRA i TAE » HEETERF LU Tk
A GG -
O SRR AR
O (SR RS IR IS AR S
O FaEeieht s A B — B REEHT e A S e R Ay B 38 4 2R
W~ BN T (R R) ~ SMRE SRR (A,
=)
O EsHE A G RS -
sFET - (M SAPHIRE EIZHEMe! - (#H MELCOR HEHCOKA S ELE
W~ FEN ELsEHE (AIRABERER) Bl AU iR 5 e SEHUERE - T2
MACCS (L A Y E B E ACRIR R S s N R R e % - 2iestE
FHETY 2016 FF528 K ©
(4) EAtrER
ARG RN EERZ 0I/E RIC 2013 48 H N » Nk h BB ehEE]
WABREVINSF &R -
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(Z) S E G E GRS RS

B8R NRC LRI SRR (4 - AR AZHI R LSO Br 7 2004
EEMNEH AN BN ekt — RIS FEEE G AR - gE HE R ssE
TN B TR s AL BRI - SRR E G th e R R & R EIESE S (OIP) By B4 A
Danielle Emche 27 JEERRERT - SAHR IR AE & 5 FR (1 2 R REDA B R 55 NRC ZHE &R &
LA BBIARE & - AT B - [FRE g EEE - TECRO B E ¥ AR > &k 0 8% -
af el H A ELAE D TK U e 25 (ABWR) EFH AR R (B ARG T L R S ~ B |
Blgz - Orag R R G TR fh SR B PR NEU R SR A E 2 5 &8 ~ BEFTERRIVTKHIE
PRADES RSN O EEN SRR » B AIHE R G ft s TEREZHEKGT1(Dry well
SUMp) £ % B8 SFACE M O & (corium) By [agasat » it TECRO - pif 25 B3 7l
ETTIRM ST ERSBA RN - ARSI B mE % - DU NMEEEIHEL USNRC 2
SRR R
1 EDR/KI SRR (ABWR)EIIE AR bR R T S R

HATES E#E 4 Dl > 56 NRC 17 Near Term Task Force (NTTF) » $1 H AESE
W &8k - SEATN [F] A< (Order) 5% 55 7H (recommendation) - SR SEEIZ A B RAET T [EIHY
TR - DA B (LA SR 2 42 - H USNRC 2841 EA-12-050 57an< » ZORIFEEfEE A
MARK 1 5z MARK I [EFE Agasa 0K UBWR) S SS - W E PR A P SRR 5 L E P AR REL
i » AHECRAE RIF LA FTA AN B (SBO) s EIH AS T EifE BVEER - 15 A XS FRIE
PELAG a1 2 [ G R D 1 m] B2 H /& - USNRC [EF 2K b ERHAS PR RS B A A
GRIGHEREFAMAINORE - Bl 2888 I ERHTRER TIE N BRI EHE(E - 5551
USNRC Zz & (commissioner) Sk E B .07H% B EHAS 8 b Raa T GF AEIEHER(Filtration
of containment vent) Z 223K » [E]ReRFIELTR H 51 BB b 20K (Tier 1> NTTF 5.1) > EPHAZ EUR
FEES 7> USNRC RIS R fls &I ATIE H (Tier 3) « FJy ABWR [E[H A BUR G TR
BEE TR T8 MARK 1 AE{L - B2 MARK 11 584 —% > {H USNRC iR ¥ £% A B (certified)
% ABWR %=1~ South Texas Project (STP) 3 ~ 4 54 &z ELfh n] gE B¢ A certified ABWR %512

BT A A G B YK - [F]HF STP3 ~ 4 SRA%/EH1{E USNRC a5 Hrai BH Y ABWR
21



&R BWR MARK | 2 MARK I [ERHAS » NI © 5540 ABWR FE[E([HAG B BAOREE 245t
(COPS)i&t s £/ @M (rupture disk) RJREZEEFE(E A\ BMEA TR oA S EHACER
TR a4 IR BB - DUk ABWR §Z7 098 5 EREDERE B - [
DRIER B B 2 15 < S A2 1l B[] PEL Sk s e [ A5 2 o [ PG O 0 P B B R A U T A Y TR
H > ARWAE TS5 EPHAG SRR T R Bof 15 T

USNRC 7fE Lz fE Ay £ 3= 38 A & & Office of New Reactors (NRO)FY Mr. John
McKirgan ~ Office of Nuclear Reactor Regulation (NRR) FY Mr. Robert Denning - Office of
Research (RES)AY Mr. Richard Lee ~ Mr. Sud Basu &z Mr. Ed Fuller %5 A » fifi{f 7 & 41k
RAHY T RATERNE E - USNRC FoR3ET7 2 EA-12-050 5ftan< H ¥ BWR MARK T k.
MARK Il E[HEE > WA HMZ] MARK 1 5, ABWR E[HEE::f - USNRC £ MARK 11
2 ABWR [E[HAGEE T2 Aty R R FEIR H (Tier 3 » NTTF 5.2) > [EIRp AR LGS
HORIA H Z 88 ke dseifa B8 > (F RobIHE Tier 3 BE 2R 2R - HAT USNRC B B51EFFf
commissioner $H{ESEIEZ K (Tier 1 > NTTF 5.1)/8 & ZORE TR HHAHI K -

Y ABWR [E[HAS 5 ER (R £.45(COPS) » STP 3~ 4 5F{#%H1 55 Combined Operation License
(COL)RFILAFR HEE F3a TV EK - {B4E USNRC B BEORIRtRIE S F1 STP [E[{EHFEHIAEE
fatakat &kl Ak R R EE 15 EE - USNRC H BT EFER RS E Rt
5 [FlRF Rt E FEE A PRI 7EE H (Tier 3> NTTF 5.2) - USNRC ‘B &5 RS
(certified) 2 55T 0HTE 15 Figad —X  MHEARGTEEL G —HEE -

FSRSZERER > USNRC B &5 @ R4S & &5 (hydrogen recombines)& certified gat R #
PEZgeaaty—H0 7 STP HEGE COL Wz Il e ¥t (FSAR)-A £ hydrogen recombines
ZEDK > Y USNRC ‘B ill{idE 10 CFR 50.44 [ AN SRAGHE certified ABWR sat ELHUATE
B> USNRC B B3 &KLy STP HEE & st EoK o AN a R ZE H (NTTF
recommendation 6)51[#£ - &IANTFEIA H (Tier 3) - HAT USNRC {57 LA B} R e LAt B 52
TR -

2. Bw | AR B ERGT TR RE TR ORGSR Z 2% 8

W2 S5 | RIEZHAE S PR H(SPU)RE - fefit EACR/EEF(Main Steam
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Line Break)szst A I(DBA) B Nz H R TRANSR - BLSSER A 20 2 B Bz (ORNL)
7Y 1978 FEFEZ FR 2R Carboline 195 Surfacer/Phenoline 305 Finish Frf i RIE 43 AHEE » 7
REETAFRIG 2 0~4 FUfE - SPU Frst B 2 H2HRETHR th&EE T ORNL it 1978 57
FRAREFT SRR - ORNL JAIE 2 51 M 2 1€ &5k (temperature Plateau) 75 S BV H] - HEZA
ORNL H G EE SR S AR E i EERL — i DBA 5 Nz R Sl mniid e = (2
t%—J# DBA )~ 0~4 PR EEE R R G H S T2 & v/ TR & ok
AR RIS T ARz R B ZARAE © 5540 ORNL MG E4Y 10,000 FOHFH —
BRI RN - [RRE g E T e O g ARSI » SIML— AR EETH
DBA G+ H45RAELY 600 PORFE B ORI - [RRE &S 1 RIS HOR PR PR Nz
FRERRH 2 -

USNRC fF Hsdny 2 e 5 A8 A NRR Y Mr. Mathew Yoder » 257755 BHRZ — Rz Hof
FEE 4] 4 ¥ DBA B ORNL P AlE Z Z= 580N E 5 - 2 2RV G E K B S0 e 5 ¥
SRR GRSV - G S e B Y I T S 2R R L e W R SR - 55
SMRERERES T - E07 N BR R FRHTRE B LEZ N G Bk - M E AR EEH
DBA T 45 REL ORNL AT &R e SR s A~ & Hsa - B reiE e & -

3. FEFTEREPIKHAESRAESR L EEERZBEE M

USNRC $}572F7 K 5 & (Fire Barrier) BTP CMEB 9.5.1. /5 :F4lz7 A £ RG1.189 HAHEHIA
JE © B RG 1.189 H7E 5 K Filizases 2= &L Hiit X RIZ(Fire endurance testing) - USNRC [5]
H55 [ NFPA 251 K ASTM E119 1E ezt KON > $55 [ (Guideline) - NFPA 251k ASTM
E119 [FRFERPK RS ~ e « AR REEEE 24551 o ) CRES S8 2
BBV R RAERE AT e M N BE R KA 2 TR s DRSS — IR E Yin ~ BTk
i = S A RERE A8 S (B SRR EC 121 EEBEELR, 250 & - [ K B A ey 4
Fise B 55IHH - USNRC [EIRFALE 5 1 (B 1A B1) DR b5 K B o a2 BB &
USNRC [J53K B2k - [EIlFZRHECR S [FHRVERE DURREIETEIE - NFPA 251 s BHT KOHIE R
TP RS e B A BRI 7 A 72 BN b VR T AIETAS - AN 2 R A K Rl o] DAAET T

M T KCREAE S [ O R R e P Ak (5 FH VBRI M AR, -
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HEFT RO AL T K kel 2 481 Fy Carbonate and Siliceous (85%) aggregates (JR7457
7KJE Portland 11 cement) » GLFEEAE LRI - RICH GBS - MEIHRTTE ASTM C33 - &
JEFFE ACI 349 ~ 359 ~ 318 - 301 2Bk - BEE/ N EERADESETJE 6 DL EF 3 /N
PH K EERY » #F5& BTP CMEB 9.5.1 B.4 2 33K - f92 BTP CMEB 9.5-1 ~ RG 1.189 4.2.1.1 ~
RG 1.189 4.2.1.5 TLHARERRHAR K el ZHB T JCOHIES - RG 1.189 4.2.1.5 AETEMN KRR 1
ZHRAE - {H USNRC AHBRE HiIR i ROl AR AT K F R R R & ACH 349 ~ 359 - 318~ 301
FORAAEE (USNRC) sERTEER =BT KGR - BIZRER& BTP CMEB 9.5.1 B4
MKEFRCZ oK LR R 2B E By A E G2 6A DR RINK
HERETRIFE 3 /N[ K B3 Carbonate and Siliceous aggregates -

USNRC fE I REHY F 3Ear sk A & Ky Office of New Reactors (NRO)AY Mr. Samuel Lee ~ Mr.
Bob Vettori ~ Mr. John McKirgan ~ % 3 N & TSI 5 - 357750 B AT RIS RIBER T8
Y 6 NRRFRE /KRR AT RER 3 /NIl KIFAY » A fth M — g ih 50k - Bln250K T
REGP K T FMEE =R 10 & " e /5 Ll K 7347 7774 5 (Society of Fire
Protection Engineers Handbook of Fire Protection Engineering, Third Edition, Section 4 Chapter
10-Analytical Methods for Determining Fire Resistance of Concrete Members) ~ ZE[E] + ARBFZE T
(American Concrete Institute-ACI 216.1)2007 ZEff)r ” Code Requirements for Determining Fire
Resistance of Concrete and Masonry Construction Assemblies” ~ [E]ZZ[)/5 X 1772 (National Fire
Protection Association)! k>~ ”National Fire Protection Handbook”%5 20 ki Section 19 Chapter 5
“Approaches to Calculating Structural Fire Resistance”%s - & F7 2 HH I A #8 v] (endorse) {F-{a]—I&
sl U705 o MHHSE B R L o T ERAE ST - 3507 [F 5 18 B K 5Y & F 4 E B = ik

(http://database/ul.com/cqi-bin/XY V/template/LISEXT/1IFRAME/fireressrch.html) £t B € {1 &7 A

H£:% o USNRC [EIIFE A2 AT A I K Rl T DUETTHIE - USNRC & 115 (Regulatory
Position) 1.8.3 & RG 1.189 55 "filt.r 4.2.1 k¢ 4.3 Rt B 5o i AT & e bR RS T Ay
s Z BN

ARE R AN E GBS AL USNRC 24 ~ RREEETT 3 /NRFIHCHIE -

£ Carbonate and Siliceous aggregates J&4E 1Y K Ffilize USNRC EL525H] USNRC i A" #%
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A (approve){LAR[ K Bl - e Efetiet bR - Al AR AR B el 752 - 8RB
FrantER 2 30KkTEH - W f USNRC #1727 (review) - USNRC {48 RG 1.189 “Fire Protection
for Nuclear Power Plants” Revision 2 {E & E A » 0 gEF LEE R ZEHRETHKFRE
afl {2 USNRC SARZEFIZ RS B - ((RIFE S Sy - SR AE DK FRIEE it 5.8~6.2 15 » {H
WHHZE FIETRHE - BT RS EA TR T 2 ACI 349 LR AL+ 5T ikt T
Frol > TEER - [EZEE4NTs HAHRD ACH AR f—ZZ 8RB vl LA 3 /NEFAYIM K BE
D472 L T S T 253 F L AREE M CHTER 74 NFPA 2517 Standard Methods of Tests of
Fire Resistance of Building Construction and Materials” = ASTM E119”Standard Test Methods
for Fire Tests of Building Construction and Materials” > #7#&i » EiGIF AL TS
fo o LAREPRIT S ARED ©

4. REFTEEMEZFFEE/KGU(Dry well sump)fE &R B B HUENE CoE & (corium) By B8RS T

ARIGHE BB E G TR - AEEHITTRIER - IR ST
L&A (corium)BYIEERE ST - FTTRRIAEE T B Pk - 3530 MARK 1 [ETHASAENE L
WEEE T I CEE AT RN & S4B R T 2 HTER t (Suppression Pool) /24l B HEELE AR
FHEEHED - R DI ST 2 B S B H A R & - 2T AIREN TR MR ] ABWR 35T >
S g B O S BRR;  R SR KT IR OB RIEERE 0T - It SR A Bl asat - 1F
FE MARK I [EFHAC R SR 12 2% -

USNRC fE I REHY F a8 A &k Office of Nuclear Reactor Regulation (NRR) Ay Mr.
Robert Denning ~ Office of New Reactors (NRO)Y Mr. John McKirgan ~ Mr. Samuel Lee ~ Office
of Research (RES)FY Mr. Richard Lee ~ Mr. Sud Basu 5z Mr. Ed Fuller & 5 A » E 5 #MEEEH &
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USNRC 125 F# & &5t SNL S8 PRI MELCOR 541> SNL EfY—4£14 (2012
) SERGIy CSARP/ICAMP ik EERMT e AR R i NElET 3w (workshop) » BT IERR
TGS AR MAAP 18R 7 [EES - HERTE SNL 2 NRC > B85 IR Fe sl 255 7 AL
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(1) BUZEEEEAMEEA BEIETE

EHEE B > KESHE AR B A B R s T A T2 2 s HE - B
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(—) RIC 2013 &= HR &R E R (FZ T4H)
1. T3 - Severe Accident Codes Analysis and Fukushima Response Activities
2. T9 - Probabilistic Flood Hazard Assessments for Nuclear Facilities
3. W15 - Part 1—International Research—Post-Fukushima Research
4. W16 - Risk Applications: Emerging Challenges and Opportunities
(2 UETERTCBRERE(FX T4H)
1.  Nuclear Power Plant Fire Modeling Analysis Guidelines: NUREG-1934 (Supplement 1,
Input Files & Fire Modeling Software), USNRC,2012.
2. Improving Nuclear Regulation, NEA Regulatory Guidance Booklets Vol.1-14, NEA,
2011.
3. Three Mile Island Accident of 1979 Knowledge Management Digest, RES, Dec. 2012.
4. 2012~2013 Information Digest, USNRC.

5. NRC Emergency Preparedness Documents, 2012.
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(2) EgRARAES (FRILE)

1. State-of-the-Art Reactor Consequence Analyses (SOARCA) Report (NUREG-1935),
RES, Nov. 2012.

2. Modeling Potential Reactor Accident Consequences, USNRC, Dec. 2012.

3. USNRC £:BEf4H%%7, Feb. 2013.
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Monday, March

11, 2013

3:00 p.m.
—6:00 p.m.

Early Registration Open

(Registration Service Desk)

Tuesday, March

12, 2013

Service Area Open

7:00 a.m.
00 p.m. (Registration, Internet/Print Center, and Help Desk)
7;3325-”1- Meet and Greet—Networking Opportunity
—8:30 a.m.
o Technical Poster and Tabletop Presentations on
:30 a.m.
7:30 a.m. Force-On-Force Program Exhibits
—5:00 p.m.
Opening Session
\Welcome and Introductory Remarks:
Eric Leeds, Director, Office of Nuclear Reactor Regulation, U.S. Nuclear
Regulatory Commission (NRC)
8:30 a.m. )
| 10:00 a.m. Keynote Speaker:
The Next 25 Years
Allison M. Macfarlane, Chairman, NRC
Remarks From the Executive Director for Operations (EDO):
Highlights of NRC Operations
Bill Borchardt, EDO, NRC
Networking Break
10:00 a.m.
—10:30 am.  [Technical Posters and Tabletop Presentations on Display
Force-on-Force Program Exhibits
Commissioner Plenary
10:30 a.m.
—11:15 a.m. The Views of the Honorable Kristine L. Svinicki
Kristine L. Svinicki, Commissioner, NRC
1115 am. Commissioner Plenary
—12:00 p.m.

The Education of an Engineer in Policy Making
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George Apostolakis, Commissioner, NRC
Lunch Break
12:00 p.m.
—1:30 p.m. Technical Poster and Tabletop Presentations on Display
Force-on-Force Program Exhibits
Technical Sessions
e T1 - Developments in Generic Safety Issue 191
e T2 - Knowledge Management: An International Perspective
130 e T3 - Severe Accident Codes Analysis and Fukushima Response Activities
:30 p.m.
—3:00 p.m. e T4 - Construction Inspection Experience—The First Year
e T5 - Enhancing Law Enforcement Tactical Responses to Commercial
Nuclear Power Reactor Sites
e T6 - New Procedure IP 71111.11, “Licensed Operator Requalification
Program and Licensed Operator Performance” — Insights and Lessons
Learned: A Panel Discussion
1:30 p.m. NRC Operations Center Tour #1
—3:00 p.m.
Networking Break
3:00 p.m.
-3:30 p.m. Technical Posters and Tabletop Presentations on Display
Force-on-Force Program Exhibits
Technical Sessions
e T7-Human Impacts
e T8 - Status and Path Forward on the Management of Gas Accumulation in
Nuclear Power Plant Systems
3:30 p.m. _
-5:00 p.m. o T9 - Probabilistic Flood Hazard Assessments for Nuclear Facilities

e T10 - Small Modular Reactors—Deployment Status
e T11 - Promoting Success for Emergency Preparedness Guidance

e T12 - International Capacity Building and Coordination: Nuclear Safety
and Regulation Among New and Developed Nuclear Energy Programs

Wednesday, Mar

ch 13, 2013

7:30 a.m.
—5:00 p.m.

Service Area Open

(Registration, Internet/Print Center, and Help Desk)
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Technical Poster and Tabletop Presentations on

7:30 a.m.
—~00pm-IDisplay
/:30 am. Force-on-Force Program Exhibits
—5:00 p.m.
Commissioner Plenary
8:30 a.m.
—9:15 a.m. Perspectives from a Commissioner
William D. Magwood, IV, Commissioner, NRC
Commissioner Plenary
9:15 a.m.
—10:00 a.m. Post-Fukushima Reflections on our Regulatory Framework
William C. Ostendorff, Commissioner, NRC
Networking Break
10:00 a.m.
—10:30 a.m. Technical Posters and Tabletop Presentations on Display
Force-on-Force Program Exhibits
Special Plenary Session
Panel Discussion on Operating and New Reactors: Perspectives of NRC and
Industry -
Moderator: Eric Leeds, Director, Office of Nuclear Reactor Regulation, NRC
10:30 a.m. Panelists:
—12:00 p.m.  |Michael Johnson, Deputy Executive Director for Reactor and Preparedness
Programs, Office of the Executive Director for Operations/NRC
Tony Pietrangelo, Senior Vice President and Chief Nuclear Officer, Nuclear
Energy Institute
Dennis Koehl, President, Executive CEO and Chief Nuclear Officer, STP Nuclear
Operating Company
Lunch Break
12:00 p.m.
—1:30 p.m. Technical Posters and Tabletop Presentations on Display
Force-on-Force Program Exhibits
Lunchtime Workshop
12:15 p.m.
—1:15 p.m. ADAMS at Work: Understanding the Public Version of the NRC’s Agency
Document Repository
15380p-m- NRC Operations Center Tour #2
—3:00 p.m.
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Technical Sessions

e W13 - Steam Generator Issues—Lessons Learned

e W14 - Evolving Nuclear Fuel Pool Storage Criticality Regulations and

Guidance
1:30 p.m. ] ]
-3:00 p.m. e W15 - Part 1—International Research—-Post-Fukushima Research
e W16 - Risk Applications: Emerging Challenges and Opportunities
e W17 - Regional Administrators' Session
e W18 - Advances in Low-Level Waste Guidance: How Uniform is Your
Uniform Manifest?
Networking Break
3:00 p.m.
—3:30 p.m. Technical Posters and Tabletop Presentations on Display
Force-on-Force Program Exhibits
Technical Sessions
e W19 - Recent Operating Reactors Materials Issues
e W20 - Spent Fuel Safety
3:30 p.m. ) )
15:00 p.m. o W21 - Part 2—International Research—Post-Fukushima Research

e W22 - Vendor Performance for New Construction and Safe Operation
e W23 - Are You Prepared for a Hostile Action-Based Exercise?

e W24 - Storage and Transportation of High Burnup Fuel

Thursday, March 14, 2013

Service Area Open

7:30 a.m.
—10:30 a.m. . . .
(Registration, Internet/Print Center, and Help Desk)
. Technical Poster and Tabletop Presentations on
. a.m.
—10:30 a.m. Display
7:30 a.m. Force-on-Force Program Exhibits
—12:00 p.m.
8:30 am. NRC Operations Center Tour #3
—10:00 a.m.
8:30 a.m. Technical Sessions
—10:00 a.m.
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e TH25 - Research for Long-term Operations and Subsequent License
Renewal

e TH26 - When Operating Experience Knocks ... Who is Answering? ...
Why? ... and How?

e TH27 - Radiation Protection and Health Studies

e TH28 - Near-Term Task Force Recommendations 2.1 and 2.3, Status
Update for Seismic and Flooding Issues

e TH29 - Are We a Cyber-Savvy Industry?

e TH30 - Key Insights to the Future of High Level Waste Management

Networking Break

10:00 a.m.
—10:30 a.m.  [Technical Posters and Tabletop Presentations on Display
Force-on-Force Program Exhibits
10:30am.  INRC Operations Center Tour #4
—12:00 p.m.
Technical Sessions
e TH31 - Regulatory Changes That Would Improve the NRC Adjudicatory
Process
e TH32 - Topical Reports: Perspectives on Their Use and Benefits to the
NRC and Stakeholders
10:30 e TH33 - Thermal-Hydraulic Codes and Analysis
a.m.—12:00 p.m.

Civil Structures for New Reactors

e TH35 - Beyond Sirens and Radios: Advances in Public Alert and
Notification Systems

e TH36 - The NRC’s Safety Culture Policy Statement—-Domestic and
International Initiatives

34

e TH34 - Guidance Enhancement to Address Lessons Learned in Review of
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Ostendorff)
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OFFICE OF NUCLEAR
REGULATORY RESEARCH

What is SOARCA?
» SOARCA was a major research project conducted by NRC and its
s to p best esti of the offsite radiological
heaith consequences for severe reactor accidents at two plants,
Peach Bottom and Surry

What were its objectives?
= To update the quantification of severe accident consequence
studies, particularly the 1982 Siting Study [NUREG/CR-2239)

« To incorporate
plant changes
not reflected
in eartier
assessments
To evaluate
potential
benefits of
security-related
improvements
(10CFR
50.54(hh}]

To incorporate
state-of-the-art
modeling with
the MELCOR

and MACCS2
computer codes
To better

enable NRC to
communicate
severe accident-
related aspects of
nuclear safety to
diverse
stakeholders

The SOARCA Process

The Peach Bottom Atomic Power Station [left] is a General Electric boiling water
reactor (BWR] design with a Mark | containment and is located in Deita, PA.

The Surry Power Station (right] is a Westinghouse pressurized water reactor (PWR|
design with a large, dry subatmospheric containment and is located in Surry, VA

State-of-the-Art Reactor Consequence Analyses (SUARCA)

What were the project’s results?

= Existing resources and procedures, when effectively implemented,
can stop an accident, slow it down, or reduce its impact before it can
affect public health

= Even if accidents proceed without effective intervention, they take
much lenger to happen and release much less radioactive material
than earlier analyses suggested

= The analyzed accidents would cause essentially zero immediate
deaths and only a very, very small increase in an individual's risk
of a long-term cancer death relative to the average annual risk of
cancer death for an individual in the U.S. from all causes

Scenario-Specific Risk of Latent Cancer Fatality
for an Individual within 10 miles Assuming

Cesium [left] and lodine (right! Release for SDARCA Unmitigated Scenarios and
1982 Siting Study (55T1)

Linear-No Threshold Dose Response Model (per
Reactor-Year)

NRC SAFETY GOAL FORLONG TERM CANCER FATALITIES = 2 [n 1 milflon

I soaRcA unmitigated scanaria
I s0ARCA mitigated scenario

oEa s anety 2311

e —

‘Surmy stanm ganaratss s gy
Sy ELOCA Sury ot

Posat Gviockauns

"
Tine (e}

I 1362 siting Study (SST1)*

vy
Pt

MELCOR Madel of Peach Bottom
Reactor Building

Scenarias Analyzed in SOARCA

T R

Pesch Bottam & Long-Term Station Semmio svent, fasz of 5o pomer
Surry Slaghaut (LT580] atianes availscie nilaby

Sesimic avent:lass of ac pomer
arieies unaaiisble

Peach Botlom & Short Term Staten
surry Biackout (STSEC)

surmy S75G0w Themsly  Vanaton of STEEO - 2 steam
Induced Steam ‘genuratar e

Cararatee Tuke. n
Fuplurs {TISGTR) malanal (o potenlialy ezcspe
sartacing Systams Rando TS Of v FUptAo
- pr st Gy g
cunas cersarmant

2.3 SOARCA 2=
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OFFICE OF NUCLEAR
REGULATORY RESEARCH

MELCOR Code Development

Design Objectives aronsh Symivalic Huslest Ansiysis Packags
* Model idents and provide diction of accident i O s (SMNAR) providea s standard
Sl Ity b thi L osiaiety | Qraphical uss inetace 1o NRC
= Model containment thermal-hydiraulic phenomena for design basis accident (DBA) analysis y yarhy o
* Properly scale phenomena important 1o DBA and severe accidents from separate R - | (S L R commans e e
effects tests (SET) and integral effects tests (|ET) to full-size reactors el P E —_—
» Modeling consistent with lumped parameter code framework (simplified vs. complex) — LIS A

inform:

Targeted Applications
= Conduct pl ifi analysis under yond DBA events and
ication stic is (PRA)

* Perform i respon: lysis under p DBA or beyond DBA events

* Perform accident analysis of nonreactor systems (e.g., spent fuel pool)

Success Criteria Apaad ot L
i s o (5L 43 )

* Prediction of phenomena is in qualitative agreement with current understanding of
physics and inties are In quantitati with experiments

* Focus on mechanistic models where feasible with adequate flexibility for parametric
modk

+ Code is portable, robust, and relatively fast running, and the code maintenance follows

ished quality (SQA)

. ility of detailed code doct (including user guide, model reference,

and assessment)

H Severe accident codes
Spent Fuel Pool Scoping Study MELCOR Model : g s e
i \ capable of predicting
= B complex plant response,
= % including operator
response and severe
accident mitigation

Fresare lpsal

+ Zarconium fim iiafion and propagation
+ Fasion product release and tanspor

* Radiation (components/assemblies)

* Ajr/stoarm oxidation

« Integrated spray modeling

ot use modificalion cede
use 3 0R cote f  appess

2.4 MELCOR fif#ic
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OFFICE OF NUCLEAR
REGULATORY RESEARCH

OBJECTIVES

Develop & Level 3 Probabilisic Risk Assessmenl [PRA], generally based on current state of
practice methods, tools, and dat; ? that [1] reflects technical advances since completion of the
UREG-1150 studies, and12 addrﬁsses scope considerations that were not previously
considered [e.g., ‘multiunit risk]
ract new insights to enhance regulatory deaswnmaklng and to help focus
limited agency resaurces on issues maost di
to protect public health and safet X
inhauo the NRC staff’s PR, capab\llt and expertise and improve.
documentation practices to make Pl
= retrievable, and understandable,
in insight into lhe lethnlcaL feasibility and cost of
developing new Level 3

l-rB‘VI! ZJ’RA—K
stimatin
gnmr:;e tg

For More Infarmatian:

U.5: Nuclear Regulatory Bnmm\ma
sty r’rmn—’wmx Nunsrmzs. il
201, mMsMﬂSﬁ  No..

irectly related to the agency's mission

A information more accessible,

- TOOLS
APHIRE can beused

ming
= ow power or
d 1o analyze

ctor Is
ddltmn.
and external events.

engmeeﬂng -level computs
pose is to ude
Ff‘ﬁos ula!éd accrdents in i
aswell as nnnraactnr sy
el pool {SFS] and dry cask].

The MELCOR code is a fully mtedgra'tﬁd. .
ru -

I

spent

mécggniﬁgég%%ﬂsmm Accidet

This current planned project schedule and infrastructure
Is subject to change. The NRC will continue to hold public

2.5

meetings Pﬂmdlul!.r provide the public with ntmu upmu on the
project’s prag

=P S
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PSA 201 3

Columbia, South Carolina USA
Marriott Columbia
September 22-27, 2013

(http://psa2013.org/ )
» Wednesday, Sept. 25" Plenary Honoring the Memory
of Professor David Okrent
<+ Chaired by William Kastenberg, Professor Emeritus,
UC-Berkeley
» Technical Sessions
< Fukushima Lessons Learned & Impacts to PRA
% Risk-Informing Regulation, Licensing and Operations
%+ Fire, Flooding and Seismic PRA
% PRA Standards, Non-reactor PRA and many others
» Partial list of featured speakers:
¢ Dr. Shunsuke Kondo, Honorary PSA 2013 Chair,
and Chairman of the JAEC
% Commissioner George Apostolakis, USNRC
< Dr. John Garrick, Garrick Foundation
+» Dr. Robert Bari, Technical Chair
> Over 280 paper and panel presentations
» Workshops on Dynamic PRA, WinMACCS, & Severe
Accident Progression
> Conference Opening & Daily Plenary Sessions
» Hotel reservations @
http://psa2013.org/accomodation.html
» Conference registration begins June 2013

5.1 PSA 2013 {#E
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