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U.S. Independent Spent Fuel Storage Installations

> SUNTAL 28 5

- 6571 AXtE 2X| General License ISFSI
- 157l Site Specific License ISFSI
- 1071 Away from reactor ISFSI

> SYUSTE SUXNEANLAFTUS)

- FHA|ZF : HoltecAt2t ELEA(Eddy Lea Energy Alliance)

- BIAFAZE: Orano USARF WCS(Waste Control Specialists)7t && & Bl ISP(Interim Storage Partners)

L ) " U.S. Independent Spent Fuel Storage Installations (ISFSI) *

[ ol

General Llcense ‘ _ \
SUSH DB %S R VIR IARGFAY |
el X o SO18 A0l & s | Yl ool
ISFS 21 & Al Al2t 5 — . ¥ 3

ific L&ense ‘ \ ® 4
FASH N30 Hx*/\IA%._??P s ‘Lﬁf} !
L ® ® L 9

‘ { Current as of
@ reactor sites operating a general licensed ISFSI -

I O A April 2021
15 specific licensed ISFSI (at or away from reactor site) { : die. =

40 Away from Reactor ISFSIs VJ\ @ L s g3 \
S |
* Sites are pursuing a future specific licensed ISFSI . \
3 sites are pursuing a future general licensed ISFSI oA S\ . S
. Reactor sites have not announced intentions regarding ISFSI ! s ‘ l
35 States have at least one ISFSI
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US List of Approved Spent Fuel Dry Storage Cask

e

i

KAERI

> US XM%E&7| General license 157l, X &HA ZE8 .4 F7 20211
Certificate
Type SAR Submitted by Expiration Model Number
Date
Horizontal Module Transnuclear, Inc. 23-Jan-55 [VUHOMS®-24P, —24PHB, ~24PTH, —32PT, ~32PTH1, -37PTH

, —52B, -61BT, -61BTH, and —-69BTH

Horizontal Module

Transnuclear, Inc.

05-Feb-23

Standardized Advanced NUHOMS®-24PT1, —24PT4, and -3
2PTH?2

Horizontal Module Transnuclear, Inc. 10-Jan-27 |NUHOMS® HD-32PTH
Concrete Cask Holtec International, Inc. | 31-May-20 [HI-STORM 100
Concrete Cask NAC International, Inc. | 20-Nov-20 [NAC-UMS
Concrete Cask NAC International, Inc. | 10-Apr-20 [NAC-MPC

WSNF-220/221/223 systems; W-150 storage cask; W-100 tr

Concrete Cask BNG Fuel Solutions 15-Feb-21 | cask: and the W-21/74 canisters.
Concrete Cask NAC International, Inc. | 04-Feb-29 [MAGNASTOR®
Concrete Cask Holtec International, Inc. | 12-Jun-31 |HI-STORM FW MPC-37, MPC-89

Metal Cask Holtec International 04-Oct-19 [HI-STAR 100(MPC-24, MPC-32, MPC-68, MPC—68F)
Metal Cask Transnuclear, Inc. 19-Apr-20 [TN-32, TN-32A, TN-32B

Metal Cask Transnuclear, Inc. 28-May-20 [TN-68

Underground Holtec International, Inc. | 06-Apr-35 [MPC-37, MPC-89

Korea Atomic Energy
Research Institute
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Hydrostatic pressure

Time (Years)

| A|S2|0]E{ 70 - 25x1= siZ0|5 K97 |SS QXIS

—— Linux system

TOUGHI-MP

TOUGHE-MP input data filke
[mesh, preperties, initial and
Boundary condition)

Window system
FLACAD
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Darcy flux
- Continuous -
[m/d]
1.0E-01
3.2E-02
1.0E-02
3.2E-03
B 1.0E-03
B 3.2E-04
1.0E-04
3.2E-05
1.0E-05
3.2E-06
1.0E-06

+ 3% Y(speciation)

+ 0|2 I &Hion exchange)

+ B &} surface complexation)

+ 38 (coprecipitation)

+ 223} mineralization)

+ 0|82 /9% (microbial growth)

+ YX}L =2 (intraparticle diffusion)

—Z

[m]

<FElX[E 22>

unit: m:/s

Log (calculated T) 35 Log (observed T)

L L L L 1 L L L 1 L L L
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109
-5 (Cl4
g N
e N N N
S
ST A R E S
g 4 esus
% - Te%9
3 :
L | ;
2 |
+ 3% Y(speciation) % |
+ 0|2 2 ¥H(ion exchange) <
+ 31 &5Hsurface complexation)
+ 3% (coprecipitation)
2 :‘é*%ﬂ(mineralization)
« 0|8 24 % (microbial growth) 3
+ YRt EHHintraparticle diffusion)
g

Time (yr)

17] 85 BY>

O
i)l

e

s

Py Korea Atomlc Energy
= (KAERI" Research Institute



Ll

7

olS o S MI=5F A Ol =
e A OFNES S + A= QHIE7HA HE
H5Z(QAHHUSHX|) HEHMEZALE2 HA & BAMESO| C1Z 2t 59| AHIHX|S UESHTS A E|0{0f StCt,
1. X1t Q7S Water £ AL2|20] M2 YARMIIZOZ Qlot A7 & /7t CHERQIO THoll 1065
ZAH| i A
2. 2 HSd0| 2 &= S HE AlLIE| 0] M2 Ol T|=-4Z0] CHEI0| CHal A2t

2 SEX
10YZA|HEE Z1t6tX

R

=)

T L L

£2 OHHAIE: HZINZ, SEE

HZYHDIE @ 500 m

2AEN: gy
SAWEN: 0I5, st
A0 015, 2

29 U MWCF: 015, 2utstat
MEH: #EFO0|

> SR UAY 2N
¢

Risk (Iyr)

DBors vy

~ Safety Goa

-~ Natural BG
o » ot
e ..
o2y 231N,
rna et
" oz <
P
.22 T
A ”
’ ',’ - "
A ‘ _&__/'_\
LN YN AN N
5 [ s - e 1w
Yo o
A . FIA EF)
CHILHOff = HAZHAE
10°
107 :  e—
Iteraions: =
10°® o
10 4
10710 o
10
10712 o
1012
10714 o
10 T T T "
10? 10° 10* 10° 108

Time (yr)

P
Korea Atomlc Energy

/RAERI" Research Institute

24



> MES 2 9m
> B9 ZtA: 40m

_ <N £
Tunnel spacing: 40m e =
L 5000 A | °
o |
—
Disposal
tunnel Backfill
g material
+—
Bentonite
== Blocks - -
MEE X HE
2 . Disposal
g Canister
Moass -
a2
Unit: mm LA-i

N287|/ MEEE

!'“r-'-‘j
e Korea Atomlc Energy 25
~ /KAERI" Research Institute



AEFH7 = dSHE NS

(A$E) 7|ZEA238dR (ETE) 7IEMEFYHR
SHIE 45%, 55 GWd/tU, S=5 0.71%, 8.1 GWd/tU,
40dd= 302}
?L;‘;‘LT' - MEEE 24 : 40m
- NE3 74 :5m

Backfill
material

CANDU HtAZ

Package

O e
IEEEEEEEEEE=

275¢

Spent fuels Canister Bentonite blocks & backfill material

— 75000mmh

PWRMZEE&7| / M2& / HMEE'E STE NE87I

.r""'|
.
c“"

- Korea Atomle Energy
RA!RI Research Institute



.
/

e _
. 5.69 0.27 5.96 G _
LG _-'i/ 7 //
Z oo
2

F8AIE
|SALSHIZ = Hel 7=2A 12 WA =

- XNE=E L HI2XF 1ES

J22 Algsaioiz 58,479 ChY, 42 Agssieiz 576,851 i

L BE A4E ABSHYIEE HAE 556Wd/tU, 4247|ZH 4040]0, SAI0) HEE
- MR (o5 e 1000 2 FHEOT ZMEIN, P2 OF| MRX|HRTH HFHLIZ

To

1

s
o Korea Atomle Energy
/KAERI" Research Institute

500 m



Heats per Canister (eration = 10000(+0))
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MEAFES HE

> Deep Geological Disposal (DGD) vs. Deep Borehole Disposal(DBD)

—Concrete '™~
U

— Asphalt

Encap, Plant

. Compacted
Bentonite

vlf Canister

Bentonite

Control Area

(Brady et al.)

= Concept : Disposal of HLW in the disposal = Concept : Drilling a deep borehole to the
tunnel at the depth of 500 m depth of 5 km and disposal HLW at the lower
= Reference Concept for HLW Disposal part of the borehole(3~5 km)
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