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Matrix Mockup Construction

B R I T RE ok SF

—
| — Stage 4
e; ee Stage 3
Stage 2
vy Gl

L]
e - Stage |

-y

Fabrication philosophy
« 4-stage monolithic module

« Expansion by adding new arrays

&g &y

End-wall renmonal

2-2-2-3 HSM-MATRIX 43 VU J& i 7

Matrix Mockup Completed Construction

2-2-2-4 HSM-MATRIX FY#fL RS
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(=) £712018 EPRI Extended Storage Collaboration Program

EPRI(Electrical Power Research Institute) ESCP(Extended Storage
Collaboration Program)H FEZIhAEEAEPRT Al - DIFZRTIESE By HEY » I
BLEE N - ZAHBMILEFN T BB IR 288 28E 5 - gmitA =X >
R L IR —  EEEEROR

> B REZETERESCPLIFERL. FIERREL. S EMEHTER D -

> BURFIEE ISR ARGITNDE) . SURE S [FERVIE IR ahiE 2 (CISCO) .

JE B E Y 4ERE R AEAH (CMER) ©
> B REEET R S AHARAVEU R T = -

1. B—RKZ UL EEL
(1). EPRI ESCP{iifAE#4
EPRI ESCP 2018& ZFwr b+ » SR HHESCPAHARZEME - S¥E2-3-1-1-1

ESC Structure & Subcommittees (SCs)

Fuel Assembly
Co-Chairs: Mike Billone (ANL), Sven Bader (AREVA)

Responsibilities of

Steering
Committee
| Thermal Modeling members
o E Chair: Al Csontos (EPRI), Sam Durbin (SRNL) 1. Review
g W subcommittee
gt _ cisce _ health/progress
= = Co-Chair: Shannon Chu (EPRI), Bob Sindelar (SRNL), and provide
8 é Paul Plante (Maine Yankee) suggestions for
> 8 — future directions
E % Chair: Jeremy Renshaw (EPRI), Randall Granaas . Identify if new
§ - (SONGS) SCs are needed
n E Canister Mitigation/Repair or need to sunset
@) Co-Chairs: Gary Cannel (Flour) some SCs
. Identify potential
International areas of
Co-Chairs: Jose Conde (ENUSA), Masumi Wataru collaboration

(CRIEPI), Brady Hanson (PNNL)

*HBU and Concrete SC sunset in December 2015

[E2-3-1-1-1 ESCPAH&HRZEHE
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(2). DOE R&DEFEIR L
(2A). DOEZHZHIUR&DETEE - HAHRHZER . THE . M&E > WE2-3-1-2-1

Collaboration Leverages Research Dollars —
Enables Diversity of Perspectives & ldeas

Technical Partnerships

Direction B Industry
— Utilities — EPRI and NEI
— Cask manufacturers
— Fuel suppliers
— Rail and trucking companies
B National Laboratories
— 11 National Labs
— Specialized personnel, facilities and
equipment are available
B Small Businesses
—  $5.2 millien and 13 contracts awarded
B Universities
— 39 university awards, numerous students and
professors are involved ($49M)
B Nuclear Regulatory Commission
— Jointly fund research when appropriate
— Continue some testing NRC began
B International — ESCP
— Extended Storage Collaboration Program

DEMONSTRATION

[E2-3-1-2-1 DOERY&{EEEAr

(2B). CISCC(Chloride Induced Stress Corrosion Crack) &4 » SEEE = (i
{GAEEIRF A (AE2-3-1-2-2) - B NI » MEE S A&
BE -
> HZHTESHE RS A SR A
> FEMEM RS H &S B
> FEMEIE RS S S FATRES]?

Canister Performance: Siress Corrosion Cracking
(SCC) Requires 3 Concurrent Conditions

Dust on canister surface at Calvert
Cliffs (EPRI 2014)

Photo of dry canister
weld. Photo: SNL
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(2C). CISCCHESEMETE » ZFUIE2-3-1-2-3 « ZEHME RN - EREET TIER ¢
> B IICISCC. R AERRFLfi
> W B A S fali T RE S A AL - ABE/KAVEREM: . 4T
AR RATE A
> WEFECISCCEE A BhZFA IR EIR 42
> R RGN R

Stress Corrosion Cracking R&D

Can Be Safely Stored as a Function of ISFSI Location

Crack Growth -~ tlmnﬂl

i P poneraanon TME
e g e (T Eoiriliad by crock growth rote and

Evaluate Time DSCS
Incubation 2 M Growth

w‘ : nm:mncl Empincal
5 transitian model measurerments of

[E2-3-1-2-3 CISCCHYEEIEAE

(3). NUREG-2224 SWAREAVATHF FOEEEZE > HIEBPNRHHB AR A8 2-3-1-3-1 -
HIEWAREIARIRZRTET » S BRI R S et - B AR -

FAEBPSRHY 2 AR A8 2-3-1-3-2 - B]]
> RAFHIREET]
> RAFHIREESHREE
> RAFRVEEETR R
> RAFHVEEIRET]
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Spent Fuel Assembly 2 US.NRC
Review Guidance Framework

Protecting People and the Environment

/ Initial Licensing / Certification \

Interim Staff Guidance
ISG-1, Rev. 2 (2007)

Standard Review Plans

Dry Storage:
NUREG-2215 (2018)

ISG-2, Rev. 2 (2016)

ISG-11, Rev. 3 (2003)
ISG-19 (2003), ISG-22 (2006)
ISG-24 (initial/ renewal, 2014) //

Transport:
NUREG-1617 (2000)

Renewal (Dry Storage) h

Technical Report
NUREG-2214 (2018)

/

Standard Review Plans
NUREG-1927, Rev. 1 (2016)

[&2-3-1-3- 1 HAERNEHHEED AR

Safety Review Objectives 2 USNRC
Spent Fuel Assemblies

Protecting People and the Environment

Heat Removal Subcriticality

Controlled fuel temperature Unsustainable
and internal stresses , fission reaction

i~

Structural Performance

Maintain analyzed

configuration
/ S

Radiation Shielding Confinement / Containment

On-site worker and public No release of radioactive
dose limits J material

November 6, 2018 ESCP Winter 2018 3

E2-3-1-3-2 FERRIEZ e
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(4). ORNL WREHEEEEH] » 3FaE2-3-1-4-1 - PCTYRE IS & AMEIZE 2 b E
H120°CHIZEEE » (5 ' LAR, License Amendment Request)

= Steady state PCTs from all models and measurements
significantly lower than the design licensing basis:

Parameter Best- HBU Cask
Estimate | Measurements

PCT (model vsdata) 348°C 318°C  254-288°C 229°C
Heat Loadouts 36.96kW 32.934kW 30.456kW 30.456kW
’T\g‘r:;ee’;;ture 100°F  935°F  75°F 75°F
Design Specifics Gaps Gaps Gaps No Gaps?

[E&2-3-1-4- 1PCTUREE I ENHEN 22 E

BB R SRS B
(1)\ EE Sl o B R E = (SNL) » HEZiT &£ fE HICISCCh s i s » EERA

> WEERE ¢ THECTSCCERZR 2 EF ] 57 i Mt Bk K B ]
> EEEMERARE TR B —{EREN &5 EMeCl.
> BMgClAE80°C LA, 35RHEAE » BpHAAfiF

> FREEEREE A TEMCL R R

> MAINE YANKEE 25 &5 522 m &3 /04T > 359/ 100mg /m” > 3 SRR
Ffthy . RAEYEEAE - BRI EdE - FEIE 2-3-2-1-1 -

Sample # Cl-, mg/m?
MY-1 36.0
MY-2 28.3
MY-3 2.8
MY-4 0.6
MY-5 31.8
MY-6 74.4

[E2-1-1 MAINE YANKEE &£ 55 ZR R a0
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(2).

S B RO SRNL £ RS CLSCOZUBU I IZE » CLSCCELAUk B st e
ISR A0E2-3-2-2- 1FFT

oS U.S. DEPARTMENT OF

i )
WENERGY Literature Crack Growth Rates
Nuclear Energy Data for 304 SS and 316 SS
May 2018 Model: 1
log(a) = 3.8444 — 4444.444 (—)
1.E-06 v \T/ l-Shaikh et al., 2013, 316 weld
. / s
Leor et 025 208 v
1432C 0, " , 3 .

A Shaikh et al. 2013, 304LN 10% CW
Ashaikh et al, 2013 - 304LN SA

@ Spiedel, 1981 - 304 sens.

© Spiedel, 1981 - 304 SA

¢ Spiedel 1981 - 304L SA

@ Nakayama and Takano, 1986 - 304 SA

1.E-08 +
80°C  702C

60eC
1549C A®

1.E-09

408C 229C

- 502C
Data show a relatively

1E-10 4 & ©
consistent trend, despite b e
variations in environmental CRIEPI 0 )

1e11 4 condition (e.g., brine Deep Yer =

Crack propagation rate, m/s

D

composition). Slope g’ic“
: - ala
1612 4] --qonstlste'nt with hyqrogen CRIEPI deep crack data—
diffusion in steel being the crack growth slows with
limiting process? increasing depth?
1E-13 T . r : T
0.0023 0.0025 0.0027 0.0029 0.0031 0.0033 0.0035

1/T,K?

0 Preliminary Data from SRNL test on 304L canister materials from SNL 7

[E]2-3-2-2-1CISCCRULT Al = F R EE BE (4 [

(3).

(4).

PHHE A ENUSAR L 5 P B OB R AY - SR BPIT Rk ) FEAERIET 2N R AR
(B B RGBT PR R > FEMC L AE A E R 1l L AR REBH A
o

BoMNIntelligent Optical Systems#HFHEE & i B R (EHISCCREUFEREE » DA
EHTEEE  DUBE RN > BEUHIZSA0E2-3-2-4- 157 o E(SHREHEAER - 40
[E2-3-2-4-2F~ o HEMZS AEE L B ABEHMERIVCC fny s EE
WIE2-3-2-4-3F7r o LA RRAELR RGBT » nIfS 2@ 2-3-2-4-4F 7R
HIGURE 2 (E9R8UR - H T 2R -

> NI

> TERmEERE. S, EelrvRmEEE

> OO SRS 2 M

> e, =g T o AN BHIIEE
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Scanning into page

Rayleigh wave

Detection beam

Generation beam

e ————
~ € === .
~ Skimming - Generated ultrasonic pulse
~ < L wave~ from surface ablation
Diffracted L wave (LL) &
~ Incident L wave

Crack

Sample

[E2-3-2-4- VB S3EE - DU S R R BRI ES

Laser Ultrasonic Testi

ng (LUT):

System Layout

Remote base station with fiber delivered measurement head

Base Station

Fiber Umbilical
< A,
t
/I. _____ J
Measurement
Head

Sample
with Crack

[82-3-2-4- 2RCHIZS 5 5t 2 i

19




End view of LUT probe on crawler
LUT probe mounted onto crawler with beams on canister surface
Side view in gap between walls

[&2-3-2-4- 3 frikes A #kE R REUHTES

Calculated Crack Depth
from Diffracted-LL ToF vs Position Along Crack

Crack Depth (mm)
R NWRWOMO N

o

Position Along Crack (mm)

Time of flight measurement yields accurate crack depth profile

[&]2-3-2-4- 4G FE 2 (E9RER
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(5). X-wave Innovation IncHEHiZE = N A B =N S RS Higes - FEiBEEE
T ESRE S o LR AIEI2-3-2-5- 1FR « B HIERAE35000REM/HR 7
INEE > HINREDAERFIER - HRTOFEA0RE. By, RSN - Hol#EE
HIERES - YIE2-3-2-5-2F/R °

Bulk acoustic
Nuclear transmitter &
receiver

/ [Acoustic data )--- (¢ :i:‘:::ud _Um

fuel

sensor readout [—— communication

SSdry

signal
storage circuitry module T processing
canister

Wire/wireless
Thermoelectric datalink

device SAW

sensor

[&2-3-2-5- 17 EE AN B EURE . BETT. RORE EMAEES

SAW Sensor/component endurance

Tests\Component SAW Pressure Pd resistor TiO=2
capacitor Nanoparticles
film

Temperature 320 9C 320 9C Up to 350 °C 320 °C
Pressure -- -14 to 90 psig - -
Humidity (RH) 0-100 % 0-100% - 0-100%
Boric acid solution  No change in No change in Change in Change in
(3000ppm at 150°F response after3  response after 1 response response
for 150 hrs) days day

[E2-3-2- 5- 2 Ef e P R (I & mT A (R AR
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(6). MAINE YANKEE#ETTNACZMPC/UMSHEUSRZESHHIEHIAR A o ZEETSC-221% » #1T
s R P RE T TES  WIE2-3-2-6- 1FR © #5E TIEAE#EATSC
B ket B EEEETE - 0E2-3-2-6-201T o TIEA B EGE E R As R
i > AE2-3-2-6-3F7 « B RAGU RIS M 4 A B EVE - AE2-3-2-6-4F77K °
PrE R AT B EGE TR B E S - WE2-3-2-6-5FR - BE B R
BRI ATEE SR - AE2-3-2-6-6F/K « MBEGENRE . MIERHE - E
2-3-2-6-THR - HMERA :

> MPCiE R ZIHAH £54/10/2020
> UMSHE AR ZIEA H F511/20/2020
> UMSHYZERZEMAINE YANKEE. PALO VERDE. CATAWBA. MCGUIRE
> MPCHYZE K75 YANKEE ROWE. CONNECTICUT YANKEE. PALO VERDE. LACROSSE
> 3 FHEPRIMZEREAGIEMAINE  YANKEE#Z 7 5% (4
> MAINE YANKEERZHTERMHHUMREER - R s itny 2%
> NACER LT
> UMS/MPCHIAMP(ZALEHEETE) » MREEA ¢
B REHEEE S AR, SSCCRL
W VCCHfE
B R4S
W {KNAC QAP(anfRatsEs) B0
> ISR
B FEHEEE AR 2R o VOCHIRE A B R R %
W L R N SR LR
W TSC FEEIE BREELIE29~114mg /m’
B TSCEEREHETERL. 5~116°F FEEDEE  76.4°F)
B TSCEREAEHETELL.05~311R/HR
W EEEORER o TSC/VCCHIAE RAFIRN - SEBHEMN 1L -
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[&]2-3-2-6- 35k B Rt Hlae

MY TSC 22 OVERVIEW 7/25/2018 13:59

(&2 - 3-2-6 - 48 H R ik fAg 1 A i e\
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[E]2-3-2-6- Sekzak (iAE 1 EE FTE 2R E BT sl (&

gessaltMeasurements [nside Two Maine Yankee VC

Sample Elcometer Chloride Nitrogen/Nitrate Sulfate
Reading

Note: 1 pg/cm?= 10 mg/m?

[E2 - 3-2-6- 6% Ef 5l ) R IE PRAR A A4S 2R
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D18 1SC 22 Dose Rate and Temp. Data

7/25/18 Maine Yankee Pre-Application Inspection Temperature/Radiation Data for VCC55/TSC22

VCC Qutlet Vent Location Ambient Temperature
South East North West AVG =764 °F

Vent Opening| Temp Rad Temp Rad Temp Rad Temp Rad

(Top) °f | R/hour| °F |R/hour| °F |R/hour| °F | R/hour AT=94°F

T 98 30.85 99 221 95| 26.4 90 27.29]
>
gt Dose at ID Edge of Qutlet Vent
4' 109 308.6 111 202 94.5 204.2] 90.6| 199.7
5 South =23 R /hr
&'

I 7' 115 311 116 216.8, 91.5) 240.5 88 217.8 East=1.84 R/hr
Bl
9' North = 2.1 R/hr
10' 109 259.21 109 2131 86.5) 249.3 86| 217.8
11 West =32 R/hr
12!
13'

14' (Bottom [Couldn't
above bevel) 87| 11.05 87| 16.1 touch] 224 84.5 14.45
Radiation Instrument Temperature Instrument
Model Serial Number Model Serial Number
AMF 100 5015-081 Solo 4848 RTT Box 2
AMP 200 7711-022

[&2-3-2-6-THEEIVRE . KEAEE

(7). EPRIZNDEfmA& G ff Z W Feha sl - FA0ME2-3-2-7- 15Tk

NAC Robot Holtec Robot TN Dual Robot TN Top Vent Robot

VT Inspection

Eddy current inspection

Dose Measurement
RTD Measurement
Thermal Camera

Surface Cleaning
Capability

Field Trial(s)

Surface Cleaning Test

[&2-3-2-7-1 NDEM: &%~ Wt 5eh a3
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(8). HITZ(Hitachi Zosen )7 & 02 b AEHI K JBESCISCCHY R L »
ZSP(Zirconia Shot Peening). WIP(Water Jet Peening) » BJEFoRE T
B ERFE ST > REREsACISCCA R —

SR TR R B A GEAE . ORGSR ERIRGS > AE
2-3-2-9-1F7 °

DOOSAN'’s Cask Model
Spent Nuclear Fuel Loading & Cask Operating Procedure

Spent Nuclear Fuel Management On-Site

1
On-Site On-Site
[S——— e
Fuel Building Dry Storage Facility

TSC21 TC21 Impact Limiter & TC21 & TFR21 MSO21 & TFR21 MSO21
[Canister] [Transport Cask] Shipping Skid [Transfer] [Transfer] [Metal
Storage
Overpack]

Doosan Heavy Industries

& Construction

[&2-3-2-9- 1S S MeER . FORAE T e R E RS
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(10). EESEEEE 2 B iz (ORNL) - FeH 528 18 P E i &S i i e 4 e 2 ek
1 (MERF » Mobile Examination Remediation Facility) > #I[E2-3-2-10-1F7
o HNBEMA

> BREREER - EARH AT {E
> HERZRTIE S KA B R4 - (HERS PR E B A Y2 LB
> ZALEHERIVELE » E2A TV S e
> BRATHEEEG AN AR AR
HIEETERA
> [EHEH - PB4 R
> wEp R R o Uik EEAEREE
> FANER. RIKFHZIT 24
HMEeat2okA -
> m[ A TR &
> RSTOIE A S R ST B 5 KA
> RS R R 2 R . B AR
> [ FHUT/BCTE
> HIES R
> JEPEHFIGTAW(Gas Tungsten Arc Welding) @ FEREEEE<800C
> 1HEHAE
> H[f%E)
> AR
> AfRTS

MERF Concept

Canister

Tool modules

Rotating platform

Oversized container

Source: ORNL, 2018

(B2 - 3-2- 10- 148 FH b gl e b 0 e B st
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(11). EPRI ESCPHYCM&R(Canister Mitigation & Repair)fts @ HEENERA A
> gk
> CISCCHNDEZR &5 35K
> ASME XI CODE CASEZE:R
CM&RAHREEETEE (A0E2-3-2- 11 - 1F7R) MERL &4 (AEI2-3-2-11-2F7R)

External Activities Table
= Tabulated list of CM&R development efforts external to the ESCP SC

has been developed to maintain awareness of on-going activities

Project/Activity zi"n'::::‘;"" Affiliation

In Situ Stress Corrosion Crack Repair and Prevention for Nuclear Waste Kyle Johnson VRC Metal Systems

Canisters
. e e - Stylianos Oak Ridge National
Mobile Examination & Remediation Facility (MERF) Chatzidakis Laboratory
DCSS Repair & Mitigation via FSW gl:"s" EELGER
PNNL NRC Mockup - Inspection Focus - horizontal canister design Ryan Meyer pacaongestiion:)
Laboratory
. . . Mychailo
CISCC Analysis and Competitive Benchmarking Toloczko
Stainless Canister In-Situ Robotic Flaw Mitigation/Repair Using Weld Edward Petit de q
o Diakont
Overlay: Feasibility Assessment Mange
SCJ:E;SRSieopne;lr with FSW (proof of concept to support recent NEUP Tracey Nelson Brigham Young University

Spent Fuel Canister Residual Stress Analysis/Chemistry of SCC/CISCC

Model Development Charles Bryan Sandia National Laboratory

Peening during fabrication for CISCC Mitigation Unknown Holtec
DOE Nuclear Energy University Program Funding Opportunities (2018 CINR Multiple Multiple Universities (see next
FOA) Contacts slide)

Electricité de France (EDF) /

Geopolymer Repair Development for Dry Cask Storage Systems Marc Kuntz EPRI

CISCC Mitigation Technology for Canisters through Surface Stress

Improvement (SSI) Technology Sungwoo Cho Doosan / KHNP / EPRI

© 2018 Electic Power Research Insitue, Inc. All ights reserved. =PRI ‘ A

[E2-3-2-11-1CMERFHREEE T

DOE Nuclear Energy University Program
(NEUP) Awards

» Five NEUP awards ($4M total) were granted by the DOE in 2018
to develop repair and mitigation technologies for dry cask storage
canisters:

1. University of Cincinnati (Contact: Vijay Vasudevan): Development of
Repair and Mitigation Methods for Enhancing Stress Corrosion Cracking
Resistance of Austenitic Stainless Steel Spent Nuclear Fuel Canisters

2. University of Idaho (Contact: Indrajit Charit): Friction Stir Based Repair
Welding of Dry Storage Canisters and Mitigation Strategies: Effect of
Engineered Barrier Layer on Environmental Degradation

3. Purdue University (Contact: Janelle Wharry): Cold Spray Repair &
I‘C\:/Iitigation of Stress Corrosion Cracks in Spent Nuclear Fuel Dry Storage
anisters

4. Ohio State University (Contact: Antonio Ramirez): Repair and Mitigation
of Chloride-Induced Pitting and Chloride-Induced Stress Corrosion
Cracking in Used Nuclear Fuel Dry Cask Canister Materials

5. University of Wisconsin (Contact: Frank Pfefferkorn): Low-Force Solid-

State Technologies for Mitigation of Stress Corrosion Cracking in Dry
Storage Canisters

[E2-3-2-11-2 CMEREBFZEL
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(1). FHIESENUSANE] - B EEEILAYMIE 2 EPRI - ESCPEIFE#ZHT 2
FHIEEEIT » HEEIGRSHCR -

(2). TEEUGRS FAZRE L =TS8 B AL » SIS EIf% AE 2 E T BT BMUB » FEEHR

=
I 4% R B

vV V V V

(3). HACRIEPIWIZEESL - At EEHE. B R iEEFTIMETAL GASKET

FHAHEERER 201 O LBk F IR
EEREEE F565GWD/MT LA |
WNEZ IS > it geatE

HYBETRUBE T . SR E T8l Y SCCRTAd B 35 (A fE2-3-3-3-1) «

Countermeasures for SCC

Method

Example

Decrease residual stress

Laser welding

Stress relaxation

Annealing

Apply compression stress

ESEg-tJ-a_;e: nIn_Tg:rB;II-b-u-rn-isE rné,:

[Water jet peenTn_g|_ _____

Use high-Cr, high-Mo material

Duplex stainless steel, Super austenitic
stainless steel

Use SCC free material

Titanium, Ferrite Steel

Isolate from chloride

Painting, Corrosion resistant plating

Decrease salt deposition

Sea salt particle collection, Washing

Keep salt dry

Keep surface temperature high

Design standard

Threshold salt density, etc.

Operational standard

Crack growth evaluation

[E2 - 3-3-3- s e Y SCCRF At K Aok
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(4.

(5.

(6).

A SRR ST ERAUKAERT {1 SSRERTEME - 5 [REETF2REE - HRhA ¢
> 1T A n RV IR A S
> 1/ 3RTEEER - WE 1/ 3R EEER
> R
> BaTg IR AT AR
> ST R
e E O TEE
> R EIRE
> ARk AT
> RS
B. b/ 5C B AT KAER T {502 i e T L 2= 52 R B AR - 5 HEEET 2R
EZEZRATEHE > BRI AR -

FARRERLLE B S R R AR, BRI H 225208 K SR ER M 5 = - EHDOEFZ {Ht
o sPEDKE. SRR RAARNRRAVEM - BN SRR AR
SRR o WEAEAE T -

BUMIRC(Joint Research Centre)W5edziy B & AVARI R HITSE » F B
BRET NI ALPHARE S S B AR 1EEE . N ESR B (W[E2-3-3-6-1)5% > HA
IERPRRL B FE TR, SAOH A R EMERAEE JIFE(K -

He produced per g of fuel, g

a-decay and He production in spent fuel

102 p
F T T T T T T T o~

[ ~100 dpa .

107 =

a-decays g

R MOoX 45 o

=

(=]
%]
S

[~10 dpa &
i L]

104 =
E - 1019

10 3

108 | 100 f/ He solubility
E - 101?
i / ~0.01 dpa

107 1 1 1 1 1 1 1

eol // 100 10° 10 0% 105 108
Time from discharge, years

- 1018

[&12-3-3-6- 1 FElFEIg 12 2R 2

(7)

(8)
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=

(9). IEREZRERZE(CNL) A 19784F - CEE R ITEETE -

(10). BEEJEDFEE JJ/\ EISIZEWELL BEERI201 74 LI B T/AE B e B Bl 5 2 = AR
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(=) 28hFEEMTE 1A E BRUNSWICK ERiVEzIT S - S EEHE .
i NER{ERS BN IS - WoREE 22 sRae i - WS R @D/ N

(PU) 257 EPRI » 530 BB ETE 304 R854 CISCC YT, RIBERTEILE
H > DUARE R AE S BT s a2 s (R Y B

(F1) 2231 EPRI » ARSI E & 284k CISCC » EPRI Ei523l By » 84 B4y »
FHEM(DSS, Duplex Stainless Steel). Bk EE @ % E#i 5 (DWC, Double Wall Canister)
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[ff$k— : EXTENDED STORAGE COLLABORATION PROGRAM (ESCP) AGENDA

EPI2 | i st
EXTENDED STORAGE COLLABORATION PROGRAM (ESCP)
AGENDA

EPRI Charlotte Office, 1200 West WT Harris Blvd
Building 3, Conference Room 741_A-F
Charlotte, North Carolina 28262

DATE: TUESDAY,NOVEMBER 6, 2018

TIME TOPIC PRESENTER
7:30 a.m. Breakfast/Registration
8:00 a.m. Welcome and Review of Agenda Hatice Akkurt (EPRI)
8:20 a.m. DOE R&D Program Overview Ned Larson (DOE)
Sylvia Saltzein (SNL)
8:50 a.m. NRC Updates Mike Layton (NRC)
9:20 a.m. NUREG-2224, Dry Storage and Transportation of High Ricardo Torres (NRC)
Burnup Spent Nuclear Fuel
10:00 a.m. Break
10:30 a.m. Sister Rod Test Results: Destructive Test Results to Date | R. Montgomery, B.
Bevard (ORNL)
11:00 a.m. Sister Rod Tests Brady Hanson (PNNL)
11:20 a.m. HBU Demo Gas Sampling Results Charles Bryan (SNL)
11:40 a.m. HBU Demo Thermal Modeling Benchmark Results Aladar Csontos (EPRI)
12:00 p.m. Lunch
1:00 p.m. Summary of Phase 1 Dry Cask Simulator Validation Sam Durbin (SNL)
Results
1:15 p.m. Ehase 1 Organizational Besults: (_3IEMAT Luis Herranz (CIEMAT)
1:30 p.m. Phase 1 Organizational Results: ENUSA Marta Barahona Galban
(ENUSA)
1:45 p.m. Phase 1 Organizational Results: NRC Abdelghani Zigh (NRC)
2:00 p.m. Panel Discussion: Strategic Directions for Thermal/Fuel
Nex:J ° Ned Larson (DOE) Chair: Aladar Csontos
« Mike Layton (NRC) (EPRI)
+ Mike Billone (ANL)
+« Albert Machiels
+ Ricardo Torres (NRC)
+« David Castrillon Cabaleiro (ENSA)
3:00 p.m. Break
3:30-5:30 pm | Subcommittee Meetings
¢ Fuel assembly subcommittee
+ Mitigation/Repair subcommittee
6:00-8:00 p.m. | ESCP Reception — Hilton Charlotte University
8629 JM Keynes Drive, Charlotte, North Carolina, 28262,
USA
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ELECTRIC POWER
RESEARCH INSTITUTE

EXTENDED STORAGE COLLABORATION PROGRAM

November 6-8, 2018 — Charlotte, NC

DATE: WEDNESDAY, NOVEMBER 7, 2018

TIME TOPIC PRESENTER
7:30 a.m. Continental Breakfast
8:00 a.m. CISCC: MgCl Experimental Work, Model Charles Bryan and Eric
Development, and Future work Schindelholz {SNL)
8:40 a.m. Update on SCC Crack Growth Rate Testing and Large | Bob Sindelar (SRNL)
Plate Test Plan
9:00 a.m. Characterizing and Predicting the Pitting and Stress James Burns (VU)
Corrosion Cracking Behavior of Stainless Steel in
Atmospheric Environments
9:30 a.m. Diagnostics of Chlorine Induced Stress Corrosion Mar_\rin Klein (Intelligent
Cracking Using Laser Ultrasonics Optical Systems)
10:00 a.m. Break
10:30 a.m. Passive, Wireless Sensor System for Remote and Uday Singh (X-wave
Long-Term Monitoring of Internal Conditions of Nuclear | innovations)
Waste Casks
10:50 a.m. Using the Acoustic Emission NDE method to Detect Bruce Greer (EPRI)
SCC in Dry Storage Canisters
11:10 a.m. Pre-application Inspection of the NAC UMS and MPC Neil Fales (Maine Yankee)
Systems at Maine Yankee
11:30 a.m. NDE Inspection Activities Jeremy Renshaw (EPRI)
12:00 p.m. Lunch
1:00 p.m. Development effort on mitigation and detection of aging | Masanori Gotoh (Hitachi
of canisters Zosen)
1:20 p.m. Peening mitigation Sungwoo Cho (Doosan)
1:40 p.m. Update on Dry Storage Canister Remediation Stylianos Chatzidakis
Capability Development (ORNL)
2:00 p.m. Mitigation/Repair reports Gary Cannell (Fluor)/Jon
Tatman (EPRI)
3:00 p.m. Break
3:30-5:30 pm | Subcommittee Meetings
+ Thermal Modeling Subcommitiee
+ NDE followed with CISCC Subcommittee
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ELECTRIC POWER
RESEARCH IMSTITUTE

EXTENDED STORAGE COLLABORATION PROGRAM

November 6-8, 2018 — Charlotte, NC

DATE: THURSDAY, NOVEMBER 8, 2018
TIME TOPIC PRESENTER
7:30 a.m. | Continental Breakfast
8:00 a.m. | Overview of International Subcommittee Activities Jose Conde (ENUSA)
8:20 a.m. | Overview of GRS Activities Maik Stuke (GRS)
8:40 a.m. | CRIEPI Activities Masumi Wataru (CRIEPI)
9:00 a.m. Update of Korea Research on Safety Management of Woo-seok Choi &
Spent Nuclear Fuel Seunghwan Yu (KAERI)
9:20 a.m. | Canadian Dry Stored Fuel Inspection and Examples Eli Simova (CNL)
9:40 a.m. Experimental Determination and Modeling of Used Fuel | Travis Knight (USC)
Drying by Vacuum and Gas Circulation for Dry Cask
Storage
10:00 a.m. | BREAK
10:30 a.m. | CIEMAT's Activities in the Area of Used Fuel Storage L.E. Herranz, F. Feria, J.
Penalva (CIEMAT)
10:50 a.m. | JRC Activities Vincenzo Rondinella (JRC)
11:10 a.m. | PIE of KKB Special Fuel Rods and SCIP IV Back-end Joakim Karlsson (Studsvik)
Tasks
11:30 a.m. | Transportation Test Results, Shaker Table and 30cm Elena Kalinina (SNL)
Drop
12:00 p.m. | Lunch
1:00 p.m. Temperature Difference Monitoring System to Detect Chris Sigournay (EDF)
Depressurisation
1:20 p.m. ENSA Thermal Testing David Castnllon Cabaleiro
(ENSA)
1:40 p.m. | Technical Gaps Related to Transportation-Storage- Aladar Csontos (EPRI)/Rod
Transportation Issues Mccullum (NET)
2:00 p.m. | Contingency Planning for Degraded Canister Systems Shannon Chu (EPRI)
2:40 p.m. Measurement of Particulate Retention in Microchannel Sam Durbin (SNL)
Flows
3:00 p.m. | BREAK
3:30 p.m. | Panel Discussion: ESCP — Progress to Date and Path
Forward
+« Mike Billone (Fuel) Chair: Hatice Akkurt (EPRI)
s Jeremy Renshaw (NDE)
+« Shannon Chu (CISCC)
« (ary Cannell (Mitigation/Repair)
+ Aladar Csontos (Thermal Modeling)
+ Jose Conde (International)
« Mike Layton (NRC)
+ Ned Larson (DOE)
s Zita Martin (TVA)
5:15 p.m. | Closing Remarks Hatice Akkurt (EPRI)
5:30 p.m. | Adjourn ESCP meeting
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