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Abstract

This study is dedicated to establish rational safety design concepts for the power plants
and their related fuel cycle facilities in the feasibility study on commercialized fast
reactor cycle systems. Major results of this study are as follows.

The principles of safety design and evaluation for the sodium-cooled reactor were
formulated as well as the way to achieve the equivalent safety level to LWRs,
design requirements to eliminate necessity of the evacuation, and the containment
performance requirement. As the result, the item for further investigation was
clarified in the containment design. As for small scale sodium-cooled reactor with
metallic fuel, state-of-the-arts of knowledge for the evaluation of CDA, the way for
elimination of re-criticality and related design requirements for the reactor core
were identified.

A preliminary evaluation showed that the feasibility of molten fuel discharge
capability of modified inner duct concept for sodium-cooled MOX fuel reactors. The
three dimensional effect in the course of the transition phase of CDA was
investigated and found that the cooling effect of the control rod guide tube is
pronounced comparing with two dimensional case.

A preliminary evaluation showed that the occurrence probability of PLOHS can be
reduced by more than one order with help of some accident management measures
such as steam supply to SGs, improvement of diversity for the air cooler dumper.

Concerning the SG tube rupture for the LBE-cooled reactor, it was found out that
certain amount of steam can enter into the core in case of one tube rupture at the
bottom of SG and that steam jet breaker should be installed in order to avoid
massive steam ingress.

For a gas-cooled reactor, a scenario of core disruptive accidents is qualitatively
grasped to construct a concept of design measures such as core cather.

A risk study on some typical events in the facilities of the super-critical direct
extraction reprocessing and of the extraction chromatography method for MA
recovery revealed that their risk levels are sufficiently low.

*  System Engineering Technology Division, O-arai Engineering Center, JNC.

T attached from the Japan Atomic Power Company (JAPC).

This report is the outcome of collaborative study between JNC and JAPC( that is the representative of 9 electric utilities,
Electric Power Development Company and JAPC) in the accordance with “The Agreement About The Development of A
Commercialized Fast Breeder Reactor Cycle System”.
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9. Generation IV

Goals for Generation IV Nuclear Energy Systems

Sustainability—1 Generation IV nuclear energy systems will
provide sustainable energy generation that meets clean air
objectives and promotes long-term availability of systems
and effective fitel utilization for worldwide energy
prodiction.

Sustainability-2 Generation IV miclear energy systems witl
minimize and manage their miclear waste and notably
rediuce the long-term stewardship burden, thereby
improving profection for the public health and the
errvironment.

Economics—1 Generation IV nuclear energy systems will have a
clear life-cycle cost advantage over other energy sources.

Economics—2 Generation IV nuclear energy systems will have a
level of financial risk comparable to other energy projects.

Safety and Reliability—1 Generation IV nuclear energy systems
operations will excel in safety and reliability.

Safety and Reliability-2 Generation IV muclear energy systems
will have a very low likelihood and degree of reactor core
damage.

Safety and Reliability-3 Generation IV muclear energy systems
will eliminate the need for offsite emergency response.

Proliferation Resistance and Physical Protection—1 Generation IV
miclear energy systems will increase the assurance that
they are a very unattractive and the least desirable route
Jfor diversion or theft of weapons-usable materials, and
provide increased physical protection against acts of
ferrorism.

- 38 -
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10. IAEAINSAG-10

(Generation IV Roadmap

Generation 1V

Crosscutting Risk and Safety R&D Scope Report 2002)

Levels of
Defense-in-
depth Ol ective Eszential Means Generation IV Goals
Level 1 Prevention of abnommal Conservaiive design and | Safety and Reliability-1.
operation and failures high quality in constmciion | Generation IV muiclear energy
and operation systems operations will excel
level? |Control of sbonmal operafion | Coutrol, limifing and in safety and reliability.
and detection of failures proteciion systems and
other surveillance features

Level 3 Control of accidents within the |Engineered safety features | Safety and Feliability-2.

design basis and accident procedures Generation IV muclear energy
systems will have a very low
likelibood and degree of
reactor core damage.

Level 4 Control of severe plant Complementary measures | Safety and Reliability-3.
conditions, including prevention | and accident managentent | Generation IV nuclear energy
of accident progression and systems will eliminate the
mitigaticn of the consequences need for offsite emergency
of severe accidents TESpose.

Level 5 MhMitigatiom of radiological Offsite emergency response
consequences of significant
releases of radioaciive materials

-39 -




JNC TN9400 2005-025

=R

PERRI-ALT.BEFRD
HHOXTIZETLEME
FBRETXEEHD NV BN
EFTOHMER (WFHM
HHEECE, =EL,. BRR
FiRl-1E512, 0 OHEICE
BTEd M ECRELEG
LT &L

ER2

AHHARDFS LU 9+

I L 1

ey

e R

BEHLEHOETICEY SHM

o P e S
RO MR

BEAFDO R
ANOHE

(509 5511 — 218 A R BN FHAE ERARORTE
Tz iz ErdS s UE
imuﬁgz?t:,ﬂgﬁf &, LiTATEa FALV3oE] [(HRRT *m“‘;

IO EAETEICL

=REENEER

HEETHES L. Ll L]
i v
5.
.ﬁl] 55m 69 52m 69m
ETH R/B nmB | R/B
oy S
g Vo v (& £ " Nis
e ) eV il g
"1..,__'___..»"‘I "-.__..-"'J

[ T #92075m/140Mwt |

[ TAPWR) #3675m?/1537kwWe |

46m 113m i 36m 46m 92n
- 31,
DG/B |S
A/B rﬂl
& 7N A/B = .
| () A |
dan B AB R/B
EFAMY [FBREILIF ) ERCHBAEHE
815m3/28 5 kWe (HNEE) INaXKEF
19.2 5 m3/66 F kWe 1375m3/150 5 kWe
6.

=40 -



JNC TN9400 2005-025

womm P
0 1-10min | ~2

Wik
e 1) T )

wEEn

FREBELSR CRBNAEBHTREHALD

W wane | |
ATWS | orss Fom

TREER

E e bR R T
REMEERT S,
FREHROC oL THRRENL BE

2D THICHEY

1] 1

TR TEE

—_——,
ragws FVER CVEm

6~7 41
|

#1=~2
|
1

AORELAEERS R ch SlE.
AHOHETEWNT 5.

LS

r‘fltimxaﬁf&-mt BRFRE
AELGVRYE W DA LFAL—

LR T

PLﬂHS +DHRS - E#

iy ERAISES,

o EMRIELTLSARETIE, &
#RED o ERETOMMERIZE
4. HHAESRETESIREE
Ly S@iih, FROTMERy il

MTELFHERANRERAT LS

o
1
|
|
i

{

tRER

E¥HL.

\

T l&
IEFELZLENEL. D, BHL—
TEBRULSRERIC S - THEREE T
SERMHET .

OV IR A1 EF kY LR AR

LORL | sy s I

FEREMN

HLTHEEREL:-BRETL.
HEDBHIzE T, PORBE OV E
MERLET D,

oV RRAEEARICOLTHREEAL.
BEAOARGEREENAROLRMA

Shélls. BHORSEMBET L.

/

LORLNE

+ mmSIEEL
» H=FAsti-btARRRcLs

2 WM

RBE - 41 T L—0RI%

€

ATWSHE

S5ASS /

0 6 %
+ BFERERIT R o Ty

8.

-41 -

mEENTE
EE—-UNeEDR
IER A MR
= R4 S 0 8




JNC TN9400 2005-025

ATWS/ULOF

()

Evacuation free

(a) PSA
) PSA
()
1999 4
A
(@

-42 -

JSFR

PSA



JNC TN9400 2005-025

(e)
F/S
106 /
1/100
®
(ii)
9

TAEA

Evacuation Free

evacuation free

-43 -

F/S
10°¢/

evacuation free

10



JNC TN9400 2005-025

(a)

(b)

()

(d)

(e)

®

(@)

(iii)

18

Cv

1000kg

-44 -



JNC TN9400 2005-025

CDA +
ATWS PLOHS
GV DHRS
10, 11
(O/AY% ATWS
Na
-CIV
2
CDA CNV
CIV
SNR-300 12
C/vV RI
- CIV
A -CIV
PLOHS
PLOHS ATWS  1/100
A - C/IV
(iv)
(a)
(b) Evacuation free
A B ATWS ULOF UTOP ULOHS LOHRS

LORL

- 45 -

PLOHS



JNC TN9400 2005-025

C PLOHS
F/S PSA
10°¢/ A B
1/100 EFR
(©)
A B
C
PLOHS
A
B
C

(d)

PLOHS

RV
B
RV GV
CV A

GV

C
v)

1 CIv
CIV
17 A

- 46 -



JNC TN9400 2005-025

CVEe— ¥

CV &yl L8R

ARUTIAF—RE
£ HCVERA

b1 =R F
IckSCVENA

Na AT L1 i |

R

W W

BT LE—
REEFIHER

REER (EN)

Ma-2 24— R B

BEEFERN

FIU-.awy
Y — b5

{(AlFAL—)

18R L—TRE

BT FESEN

BEREURE - REZLE
cvENA

Fru-axy
Y= B

(A A=)

H¥iFadan

(A R b A R—)

WERERTHE
BB AR

EFFEEEa

_| W S SRR

|

(E1FAA—]

WFEEaEn

J

—| EHLOER

(AL N—)
Rl

| sswmmzzoman |

A FAL=Izk D
FTURLY Na £33
SU—FOERELE
L OHEE R

(2 M Z A=)

9. CV

- 47 -

[wovanin |




JNC TN9400 2005-025

SG

28MW 750

10. EFR

Cooling plpas

He ingm cancrele

Hormal concrele

Gv+
26MW 750
2
iner gas
Sediuwm Inerl concrel
Hormel cencrale He

Coaling plpes

laHaln Yessal

L Hung

Vessal
wWelded

L

=

-48 -

GV

10MW 750

.

5
b
f2
H .
H Hain Vesgal
1 L
A
H Thermal Insulat
£ wrasion
¥ ‘/
|

/ Anchored vassal

GVv+

1MW 750

Coallng ploas

Hormal concrele
alm Yessal

Anchored liner ung Vessel

Sodium Inerl contrela

CDHR 4




JNC TN9400 2005-025

emergency sodiam

level
wpser AN il '
— immer gion )
plenun = conler = o q::::m
- i L__resctor =
blanket ] 1 Fank s
shield =
\ vessel i
|
depasited e
l"uf:“I sheel ghat
. inlet P P
:::l':lnr :':L"‘H' raturn pipe header ‘ff | conerele basement
core cabcher fooler
depasited - 1
Furel i soil

o reventing
steel shell —0  § | —Q_I'—/ blower
8 ra !
.
revenkting 1 " 1
Eap H‘-‘-‘--‘"‘"---..L.
— PTERIAUTE

relief room

::::::rh"“"—---.., r_‘ . \"und:rr

' sodium pipe
4 4 i
= k1
gEuard r' 1 ;
vessel A
1 ——nataral
r eonvection ibbp
11 1 feadback pipe
oor cooling — i ¥ ’

device

NN
N

boundary of"’ﬁ#

inner containment / \ 1:rooms of oater son-
{in black) Primary IHX tainment
sodium pump

12.  SNR-300

=49 -



JNC TN9400 2005-025

PLOHS
PLOHS
()
(@)
13 1
1 1
H/L THX1
THX 1 2
C/L THX1
2 1
IHX 2 2
THX2 H/L
SG 2
SG 2
SG M/L
THX2 2
HI/L
IHX
DRACS  PRACS
1 2
(b)

-50 -

C/L

H/L

16

IHX1



JNC TN9400 2005-025

SG
DRACS><1 PRACSx2
PLOHS
1 2
2 1 2
12 5.5
SG
(ii)
(@)
11 1 2
(b)
11 14
4 5
750
8600 2.4 9800 2.7
12 3
7 8
580 1.5 694 16
IRACS
8 1.5

-51 -

1.1

648

15%

FAST



JNC TN9400 2005-025

FAST
1.8
7 8
1 2
H/I. C/L
2vs
3vs 9 750
4
750
1 3 9
1 750
4.9 4.1
4 5
1.5 1.8
9 10
750 1.4
(i)
PLOHS
2.4 2.7
1 1.5 1.8
1.4

-52-



JNC TN9400 2005-025

€T

Lt e FENTR =TT ; T41L0L Ml
Hﬂaj =5A®u ;__& O i %@ e g
W o e B wra e ComnD)|  mwso oo wamm nwn s

= -?3___ cwt ..tc—“—lnﬂ M1 . qth—nﬁ.._ i rﬂnb._ £kt =
| i [ YA LWT 0 R N i ki =1 +av4114% VLTI [ | e
. W
S vl f=1 7]
AR T T (MNEZ C SO HEEY ST WS s WiEdda () 7 (VISOVED CRIo. 01 41 6ISYD oo T M4E (£
Wi B OON CE IR G T 2 NG D oo (RS0 (24)
HUTcoMarLs s Tl (L)
4 00902 6% | 42 000FT GF | 4 D006 &4 WU T WEGIOS | WRGTIT | WMNSTIT | WWD N N AT | RNy | 01
4 O0SFT GE | 42 00V0T ¥ | 43 0099 L T WEGIOS | WMNGTIT | WMNSTIT | WMWD M ol R MR | 6
- - 4 00921 ¥ 0,169 o il 08 IWNEZ | MRSTIT | WWAD N N X g e 8
- — — LR G RS WHEZ WHEZ | WO BT N L] MNhhAmIs | L
- = — ERAE T ka0 WNEZ WREZ | WREZ N N e ) SRy 9
008G G¥ | F00%LGF | £ 008 CF T WA e RE ] R WHO | (ST | WSLIM | e E S| L5 N g
0098 GF | HH00B9GE | 43 0005 GF AT gl 05 THAD WD | w0 | (D | eDdd | xaw Ll | b
43 00RLT GF | 43 O00ET 64 | 43 0006 64 T RS WHEZ VIO TTTRECDEREEE ] PRl = £
- - - ERAL il 0s WHEZ WHEZ | WWHD | (%SO | (w8104 R'# L5 1 i ]
- - - LT il oS WNEZ WHEZ | WMNEZ | (%S0 | (%60 Ay L 1
Sadres | [HAndE | [Rihes(e (H)Sovdd | (VISOVHd | SOV | (2.) (2.) ({5
2,064 2004 0,059 | P PR e Wz | B ] Wk
(IR 1 o o S Seti- ) Sk LA EoEAE q5¥3
TT

-53-



JNC TN9400 2005-025

600

500

I

W §:\
' \\

300

400

//

200

100 —

1 1 1
0 5000 10000 15000 20000 25000 30000

-14 (1/10) CASE-1
DHRS 69MW

600

| L L
" — T
500 ] R
400
300
200
——IHX [ 1]
100 ——
o ‘ ‘ ‘
0 5000 10000 15000 20000 25000 30000

-14 (2/10) CASE-2
DHRS 46MW

-54 -



JNC TN9400 2005-025

900

800

700

600

300

200

100

1400

30000

1200 |

1000

800

400

200

,/////
=1
-14 (3/10) CASE-3
DHRS 23MW
] ///’
//
-14 (4/10) CASE-4
DHRS oMW

-55 -

30000



JNC TN9400 2005-025

1200
T
4"‘”

L]

1000 /
/4/
L=
800 | //
600
/

400

—— IHX L]
200 1

0 . . . .
0 5000 10000 15000 20000 25000 30000
600
500
|~

N f/\
300
200

—IHX
100 — =
0 . . .

0 5000 10000 15000 20000 25000 30000

-14 (6/10) CASE-6
DHRS 69IMW

- 56 -



JNC TN9400 2005-025

700

600

%//

400

300

200 1

100

1 1 1
0 5000 10000 15000 20000 25000 30000

-14 (7/10) CASE-7
DHRS 46MW

800

700

600

A\

500

400

300

200

100

1 1 1
0 5000 10000 15000 20000 25000 30000 35000 40000 45000 50000

-14(8/10) CASE-8
DHRS 34.5

-57-



JNC TN9400 2005-025

1200

1000

800

600 /

N\

400

200

1000

1
5000

1 1
10000 15000

1 1
20000 25000

1
30000 35000

-14 (9/10) CASE-9

DHRS

40000 45000 50000

23MW

900

800

700

600

500 /

400

300

200

100

1
5000

1 1
10000 15000

1 1
20000 25000

1
30000 35000

-14 (10/10) CASE-10

- 58 -

DHRS

40000 45000 50000

23MW



JNC TN9400 2005-025

2.1.1
(i)
12 50MW
(4]
13
100pSv/h 15
15
1
(if)
(@) TMI-2 5]
1979 3 28 4
7
10
3 30 8

- 59 -

[3]
EPZ Emergency Planning Zone

EPZ 8 10km
50mSv
14
6 50
8 NRC
NRC
5 8km



JNC TN9400 2005-025

3 10 (16km) 20 (32km) 7

3 30 9 NRC 11 15
8km 3 45

16km 5 4,000 2,400 1,600

16km

11,000 12,000 8km 50% 16km
32km 10%

8km 16km
16km 5

(b) [6, 7]

1986 4 26 1 100

15km

26
75

4 27 1 50 2
1,100

(iii)
(a) Kim [8]

-60 -

10



JNC TN9400 2005-025

Uljin EPZ
EPZ 225 315
30 1
1
(b) Urbanik [9]
45
1
(c) Lindell and Prater [10]
1
15
4
(iv)
PLOHS
Lindell and Prater [10]
4
10km
1 TMI-2
5 2
EPZ 8 10km 6 =3

-61 -

80%



JNC TN9400 2005-025

12. EPZ [3]
o EPZODES54 D
g% OFESE BEEE ()
RT3 EERT. WFUBIRE B o 4 T IR iR Fe UM 0MW L 0 )
e BB ORI B 7 I AR W~ 1 Ok
B3 S o N Uil T #) 5km
B = kW 15 0m
HERIFEO I kW< = 100kW 100m
e 2 S A L00KW<C  # = 10MW #500m
(5OMWLLTF) LOMWF<< 7 = GOMW #1500m
e R P E A DR AR IE (% 1)
ek (EEEE, BREE, &
HIZZPRLE ST 1 2 g 7o il B L
CHR TV AIRET, P ST
LHDERS, ) HEFE GK2) DIb#E
AN T Kase b O M4 ohEax Th T, LTV iumsontk
Sl ORI MRS T 540 #1500m
S A C REIR (iR, ARk, "UER) |
Z o P Bt TEMER (ER « (LFRITRE) THY
O Hux
CIRMEEE 5 Ylk LD T LR HLD D Mk
s =T SRR D ik
FRLS ORER #50m
BEFENAY 15 0m

K1 FE SR RS R E T AR R EDE P Z O O IERE
HEBEFAOFAEFIRR—4 #1000m
AAR- D TTHT TR F200m

H AR F DR F C A ¥150m
HENCA #100m

¥2 o EERENT. AT & U0 F . 3 i3Pu (NO o) JAKESE O I HEE RS R T IRE A & B
Ehi-EERWA,
V7 GBI 5 %L E)  T00g-77°U
T (R 5 %) 1200g-7°U
T = A 450g—-*°*Pu

-62 -



JNC TN9400 2005-025

13. [3]
T E (B2 mSv)
AR E < | BRI <2 J0 S A
F AR | - HEtEI R LA
E%ﬁ@%ﬁﬁ% R
A VAN & - JiT DA
Jii o S i 2
S i) U Nl B N Al = ==
T S 4 i o SR e
FENL, BESORN BT 5 L,
10~50 100~500 FOBE, EEIHADREMECEET A Z L
72720 MERRH BB X 5 e T
LR R ORITHRE LTk, s
bivud, 27 U — MNEFICIRRET 5D,
XL 2 2 L,
508l 5000E RN, HERICiE 2y U — R DR
PZIERET 50, B 2 2 &,
W) 1. FHBER., KEHERSSCEOTEESR, ThICESEDERSORE
FHEE T oW T ORTREThR B,
2. FRRED, FORMESE L AHROREBET, BACER T, RALOHKE
LU ARTIEZT AL FMENSBETHS,
3. AERHEIC XA EMEE, RS ORCL A RFRBEOSMEE, V5

i R P S Mt TR = W
LALDET A,

(2 Y ABFRER I OSMBEE., 7 b= Alr L ABERmE LT OSMEES
TRED S BUWLPRAEN LT s U B e A

-63 -




JNC TN9400 2005-025

JOOWMTEHME Mtz
r O RE
005~0.1 ¢ Sv/h 840 1 Sv/h
®E10% H15%
1 i#Svh 5 ySv/h 1004 Sv/h 500 uSuwh ImSv/h 10mSv/h
NEERO (6043) (104+) (154 (1543) {154)
HE= | . | - . 1
<HRERLS <HAERROESE> <F7—t> <HA - RARE> <—BARIRE>
()
%?ﬁ'zﬁmﬂ‘*‘ OS5HOBEADS 2, BEOSWE->TIdt > L FELFELLY S 5, HEHWNILREFATIIEES HMTIFELN, 2oL FILFEELYS S
JEiRE RTINS G ?p& TSk DREKEDETOTEELNHLBE)

OBFEIT. NRC, MEF~HHE

7 2 — F: OSROBEADE 2, BEROSR_E> TG L E;ﬁ;#ﬂ;& HY 350 HEOEEEATIEEG ATIETLN, oL FRERREEYSE
EEE RTINS CERTS ok OREREERGICE
OREERIIFRMEMERE. FRE=5) - TRR NRC ML RS A L.

H4 - RBEE: OHBTBMERRORHIREL DO8S M TME LD
ORBBIMAER/EL , FAE=S U AT BONRC . M Mo f RO s,

—BEAEN: OFLORECHERSRECEL TOSMHSVIREL s TUSHRE
QRti% o EREMN

EE %;Hg-ﬂ!ﬁi - 0l ]
wlay T
-.E';H 100w Gy hEl (M)

(AWEFEAR ~200Gy/ hiBGRE
(4] OB RRSE (L Y- I;U:iﬂ EEMRTEE W) ~100 uGy/'h(HME)

0.90

0.80 / /
0.70 / /

0.60
0.50 /
0.40
I / —e—Trip generation times
0.30 , /
0.20 I / —eo— Preparation times
0-10 [ :f o —a—\\arning times
0.00 4

000 075 150 225 300 375 450 525 600 675 750 825 900 975 1050 11.25

Time (hours)

15. 1 [10]

-64 -



JNC TN9400 2005-025

MOX

Short-FAIDUS

Short-FAIDUS

(@)
ULOF

(b)

ABLE

SAS4A

SIMMER III

Short-FAIDUS

(©)
SIMMER III
SAS4A

(d)
SIMMER-III

Short-FAIDUS

SIMMER 11T [11]
SAS4A
13
Short-FAIDUS
SIMMER III

Short-FAIDUS

-65 -



JNC TN9400 2005-025

1)

Short-FAIDUS

2)

EAGLE

SIMMER-III

6
Short-FAIDUS

Short-FAIDUS

- 66 -

FP

-20$

SIMMER-III



JNC TN9400 2005-025

Pressure(Pa)

15. Short-FAIDUS

SIMMER-III
/ (s)
(s)
2/3 0.2 ( CRGT)
4/5 0.2 0.586
718 0.2 3.5 ( CRGT)
9/10 0.2 0.3
12/13 0.1 2.6( CRGT)
14/15 0.3 0.7
16/17 0.2 1.7
19/20 1.5 3.8( CRGT)
21/22 0.5 3.9
23/24 4.9 5.0( CRGT)
26/27 5.3 ( CRGT )
28/29 ( CRGT )
2
FP Na Na
Short-FAIDUS FAIDUS
6 10° : 1 ! ] ! ‘ 1 ;
| | | ° S—I;AIDUS_SA
510° o L N S o |
- A FAIDUS_ :
‘ B
410°
0.6 =t . rrrrrrrrrrrrrrrrr rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr -
310° .
: | :
0.4 | -"'; """" A A"-’ """"""" A;’ """"""""""""""""" |
(A S I rrrrrrrrrrrrrrrrr rrrrr S S Al
110° .
’.:‘ om P | \ 4 \
00 ™" 02 04 T o8 T os T 1 0 2 4 6 10
Time(s) MPa
16. ( (i=4)) 17.

-67 -



JNC TN9400 2005-025

1 ‘ 1
® S-FAIDUS_SA
m S-FAIDUS®
o FAIDUS_SA
A FAIDUS” | o8 L ; : |
: ® S-FAIDUS_SA
m S-FAIDUS
o FAIDUS SA
A FAIDUS”
0.6 : il

0.4 - m
0.2 - m
R ‘ | ‘ |
0 LA o \ 0 =l N [ o i I i
0 0.5 1 1.5 2 610° 710° 810° 910° 110° 1.1 10° 1.2 10° 1.3 10°
MPa (MI7Kkg)
Short-FAIDUS
3
SA 5% 20%
1.2 , . 1.2 , .
1 - 1 -
\ b ;
--m— NaPool --m— NaPool
UAB UAB 0.8 Z 08
4 O 7]
-4 7 — £
ID @ E
Core g 0.6 \S\ \/\ § 0.6 \\_\/\
_ 2z} § K/\ 2 N
& = A\
LAB [AB 04 ™ £ 04 e
e
1 Insulating Pellet]
11
EN 02 02 ]
Lot Lef ” . s
HPP e
— HPP o Utgl=o O S T 0 PO ™ . 0
45 455 46 465 47 475 48 485 49 45 455 46 465 47 475 48 485 49
Time(s) Time(s)
SA ch. SA ch.

20.

- 68 -




JNC TN9400 2005-025

4 -20
NI R =——"0] M e e ==y M
o [=peenive] [~ Reactviy®)
— 40 0 -— Amplitude(P0) || 50
~ 40
D D >
> SR 2
2 s = =
= 3 P
o 20 04 55}
~- S
20
10
10
i i i i i i l B
7o) LTS SN (R SR S S Py LU S NG YOS SN S B
o 1 2 3 4 5 6 17 o 1 2 3 4 5 6 7
Time(sec) Time(sec)

21,

1.2

mass(-)

‘-@__i_. : : :
0 ——] —— = — e [iva 7=
== |iwz) A

0 2 4Time(s)6 8 10

22.

-89 -



JNC TN9400 2005-025

6 EAGLE
EAGLE

FAIDUS Short-FAIDUS

SIMMER-TT1
EAGLE

7 Short-FAIDUS
SIMMER-III

1m

SAS4A

SIMMER-IIIT 10
PO

SIMMER-III 100

-70 -

SIMMER-III

Short-FAIDUS

Short-FAIDUS



JNC TN9400 2005-025

FAIDUS  Short FAIDUS
FAIDUS  Short FAIDUS

20
SA
Short-FAIDUS FAIDUS

1.2 : 12 :
- — —e— Core
S —5— UAB
—— [AB —o—LAB
X LSUS 1 --x--LSUS
1 +- - gasP et
ST .e- ID
--m— NaPool - -®— NaPool

:.: \—\jk/\/\/\ f\J\J\ I 0'6 \ 2\ 1 1 /

fuel mass(-)
fuel mass(-)

AWEE o VNN

' V ' l!
n:
0.2 R R LR R 0.2 r[‘ 4 :

7’—2-./ -_\E\‘/’ ‘\El /J\\ ’/\ I = '@'F'\;{;—;‘_J ‘."t[fj‘ ' ’
0, P e I e St S R G gl
o 1 2 3 4 5 6 7 0 "1 2 3 4 5
Time(s) Time(s)

Ch59 Ch27

23.

-71 -




JNC TN9400 2005-025

Short-FAIDUS

CRGT: Control Rod Guide Tube

SIMMER-III
CRGT
SIMMER-TV [12]

SIMMER-IV
CRGT

(a)
ULOF: Unprotected Loss Of Flow
SAS4A [13, 14]
SAS4A 0.93% 26Po
2700K 97%
SAS4A
32
1 33
24 25 SIMMER-III R-Z SIMMER-IV
X-Y-Z SAS4A
24
CRGT
1 2 1 6
25 1 1
12

-72-



JNC TN9400 2005-025

(b)

26
FP
27
SIMMER-III SIMMER-IV
1
SIMMER-III
2.8
FP 2
3.9
SIMMER-IV 1.3 2.1 19 CRGT
FCI CRGT
28
0.5
SIMMER-IV SIMMER-III
2
SIMMER-III SIMMER-IV
CRGT
29 SIMMER-IV FP 2
CRGT
30 31 CRGT
2 CRGT SIMMER-III
CRGT SIMMER-IV
CRGT SIMMER-IIIT 3 10%
SIMMER-IV SIMMER-IIIT

-73-



JNC TN9400 2005-025

10
CRGT
32 33
1 2% 33
1 2 CRGT CRGT
CRGT
(©)
CRGT CRGT
SIMMER-IV
CRGT EAGLE

-74 -



JNC TN9400 2005-025

C FAZAA Channel Hadial
MP: Mormalized power  blankel

Inmer cone

@, =1 oycle
m

Y
DlsErEoes f. o s ) L2 eptle

BEw o,
; oo/ =4yl
o (B v ool

! & Sopele

':'_nrm_(\ll o
S
':__um_.r I

EASZ4A channel nurmber

Wurnber of subsszemblies

24. SIMMER-III
(1,1,31)
1 yclhe
20 SAS4A channel Radkl

P Mormalized power

Ifimér cone

Quier cora

25. SIMMER-IV

-75 -



JNC TN9400 2005-025

27‘““““““‘}““\““}““}““““‘;104
[ | | | <4—-1.098%, 1347Po | §
| | s e | 77FPS 31$/S | 1
0 Ny | Y1 ,'II """"" 410°
1] |=f
i ]
& 2 SRR N 'f:*if 107
2 |-0923 26P0 ]
2 -4 [i=083%,12P0 1 101
) ‘ i
© ‘ ‘ !
(] ¥
X ]
‘A

26.

1
-~ - N i
o - ™\ Failure onset time of each CRGT - | 1
S 0.99[ ‘N> [ A R S ]
© - v ‘ ! ! ! ! ! .
s Ty T
S 098 te---ol ey N\ N D oo .
& o N  SIMMER-1V |
= 097} ., NOURUOY IR X AR T .
7 - : : : . : : : .
s 1y |
Eo9] SN S [ S V- N B
T f s s s 1 ]
= I 1

b

2 095 S S | L A NS ]
3  SIMMER |||7:3 g g )
- 0.94 [ (\jr\-C)\p\S\ a\.n\d\ r\.e\a\C\h\e\S \()\2\ \:\ L1 \ L1 \ L1 \ L]

0 1 2 3 4 5 6 7 8

Time (s)
27.

-76 -

(od/d) 1emod annejay



JNC TN9400 2

005-025

e (K)
A b
o N
S O
S O

3800/
3600/
3400/
3200/
3000}

Average fuel temperature in cor

2800/ p<-

2600————

28.

6 10° |

,,,,,,,,,,,,,,,,,,,,,

29.

Total

Fuel vapor
Steel vapor
Sodium vapor
Fission gas

3 4
Time (S)

-77 -

SIMMER-IV

115

(Sd4) lemod parelbajuj



JNC TN9400 2005-025

=

Total : 1.6ton

——————————]
08| Sme--tTTTTTTTY < Paticle 5

o
S 1
(&) .
= i
S s
S :
c 06 - W S S S -
o i |
y— [
E L [ L ———————EA————————————————————43 ————————— —
o 3 3
=) 3 3 .
o 02 " R N N “\/Radial
@ :----------;--__ j___ ‘ 4 blanket
L ol. - e ST T Outer
0 1 2 3 4 5 6 7 g core
Time (s)
30. SIMMER-111
1 Total : 1.6ton
O = e et —————— XRadiaI
& ey AU | | T = Ablanket
o) S quwd | | Particle
o 0.8 it T T S _
= : 3 e L T
IS | |[Outer
c 06} A SRS SRR A S || core
o 3 s s
0 % % %
%) ‘ ! !
@© : LN I |
£ s T X
E s . |
= 02l - el | [Inner
D (i | | core
R T e L b T L PR
LL ‘ : ‘ ‘ ‘ i
O | | | | ‘ | | | | i | | | | i | | | | i | | | | i | | | | i | | | | i | | | | V
0 1 2 3 4 5 6 7 8
Time (s)
31. SIMMER-IV

-78 -



JNC TN9400 2005-025

Mass fraction of fissile fuel discharge (-)

Mass fraction of fissile fuel discharge (-)

Total : 1.6ton

0.4 —
0.3 L N ]
0.2 ; 777777777 3”””””% 7777777777 3 77777777777 3
Liquid in pin bundle <
01| Farticlein pin bundie —
! \Above
[ 1 ‘ ‘ ‘ | core
O
L Particle in pin bundle& § | § | c?)roew
01 Liquid in pin bundle ‘ ‘ ‘ ‘ 1
o0 1 2 3 4 5 6 171 8
Time (s)
32. SIMMER-111

Total : 1.6ton
02\\\\ T T T T T T

0.01}

-0.01}
-0.02}
-0.03}

-0.04L

1|Above
core

1Below
core

0 1 2 3 4 5 6 7 8

Time (S)

33. SIMMER-IV

-79 -



JNC TN9400 2005-025

30

()

ULOF

1000 1100
1.5

JNC

CDA

CANIS

-80 -

16

1200

ULOF
34)

0.5

16

120MWt

35)

CANIS
12



JNC TN9400 2005-025

( 16
(i)
()
ULOF
z/H=0.8
(b)
MOX
10 30
85cm
36cm 17
97cm Hie
23
MOX
CANIS
1400
85cm
[15]

40%

-81-

(

30

36)

0.98

Pu

62cm

51lcm

MOX

30cm

37



JNC TN9400 2005-025

0.75TD FP
5cm
> CANIS
13.5%
>
10 20cm
(iii)
()
> 8
> 4
8
(b)
>

-82 -

18
4.5%

SIMMER-III

40



JNC TN9400 2005-025

(©)
> MOX

(d)

(iv)

MOX
MABLE

( 17

FCI

FCI

-83 -

CRGT

10

MOX



JNC TN9400 2005-025

FS

-84 -

MOX

5mm



JNC TN9400 2005-025

16.
(H16
MWt 3900 1190 120
510 550 550
ton 49 25 16
m 0.85 1.0 0.97
Pu wt% 13.5 17.8 14.3 12
kW/kg-fuel 70 40 7
mm 8.5 9.2/9.7/10.3 15
mm 9.95 11.6/11.6/11.6 16
Pitch/diameter - 1.17 1.26/1.20/1.13 1.067
=< 103Tdk/dT -4.2 -3.9 -2.1
$ 8 8 4
17.
8.5 9.95 3.28
15 16 3.39
9.2 11.6 4.62
9.7 11.6 4.07
10.3 11.6 3.31

-85 -




JNC TN9400 2005-025

%EHH?:P#?* EXEEME

34.

<:> Inner Core F/A
////// //////////////// % Intermediate Core F/A

- Y

Cons 2l
y

4 7

Quter Core F/A

Main Control Rod

Backup Control Rod w/ SASS

Shielding Block (S.S. & ZrH)

35. JNC H16

- 86 -



JNC TN9400 2005-025

(cm)

20

36. Pu

1.06 o 4 FikE GEER)

104 || FWEAERE i;gg};gg;;;::::;::::::::$

1Rt REFELOH) |l

1l i N

U o fi?i?f??fﬁif??fififfﬁfﬁ s

-~ SRR ISOOSUSROR! DVSSUSSOROON DOS AR RO SR PR
%098 N
e\ =)
| §094 &\1\ AN N : O AN, oy

0.92 N \\\\\:\\: \\w\\\g\\\‘\i
0.90 X NN

e e

40 50 60 70 80 90 100
BAEMEA R LY [24FD %]

37. [15]

-87-



JNC TN9400 2005-025

2.1.2

- 88 -

Im



JNC TN9400 2005-025

-89 -



JNC TN9400 2005-025

2.1.3

15
16

()

FP
SiC - 2000
Nifti 1900

SiC

-90 -

15

ATWS

10

16



JNC TN9400 2005-025

(if)
ISI
10 30 ISI
( 12.6wt%
72.0wt% Ti22.5wt% FPwt5.5%) 100%
60% 100%
(iii)
> 40m*
> 64m? 1 36MW
> 3.5m 30cm
(iv)
0.25MPa(RV 7MPa)
0.02MPa(CV 0.6MPa)
SiC
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2.2
H16
NEXT
MA
2.2.1
50tHM/y
(i)
18
AT
BAT
(ii)
19
20 TBP
CYANEX TRPO CYANEX
TBP
20
BAT

-03 -

MA

BAT

73.9

TRPO
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TBP 145.6
TBP
(i)
15Asch160
0.0001m?2
20MPa 40
U-Pu 3
U-Pu
6 0.618ms3
MA
(if)
38
COsq
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U/Pu
0.352ms3

MA MA
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0.618m3 9700m3
20MPa 40 829kg/m3

P-R
(i)
(i)
200tHM/y 100925Pa
400Pa 40mmAq 39
400Pa
450Pa 45mmAq
40
45mmAq
1
(i)
1
U/Pu MA
2
(a) U/Pu
U Pu Np
1 U 26g Pu 4.03g Np
0.0159¢g U-Pu
174 U 4524g Pu 701g Np
2.77g U-Pu
V10 Vi1 Vi2
352
(b) MA

Am Cm
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1 Am 1.12g Cm 0.356g
2 U-Pu MA MA
362 Am 405g Cm
129g 2
V210 V211 V212 V410 V411 V412
618
4
(if)
Walker [16]
0.001 HEPA 2
DF=105 1 DF=103 2 DF
HEPA
(iii)
DI(Sv)
DI =QIi R x/Q Hi
QI1 1 Bq
R m3/s 3.33><104(m3/s)
x/Q 1.30><106(s/m?3)
Hi 1 Sv/iBq ICRP Pub.30
ICRP Pub.72
21 41
5mSv U/Pu
MA 1 Cm-244 Am-241
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1
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1 MA 0.1mSv
5mSv 1
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18.
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19.

D10

D14

D21

D25

D42

U-Pu

D42

U-Pu

D42

D54

D46

D58

Pu

D59

D44

SOG/DOG

D45

VOG

D66

D68

F10

F10

F13

U/Pu

16

F31

32

F33

34

F35

36

F41

42

F43

F44

F51

F70

F71
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20.

TBP

U-Pu
U-Pu TBP

( U-Pu
U-Pu U-Pu
MA MA

(
CO,
(
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21.
ICRP
[mSv]
Pub.30 5.82E-06
U/Pu Pub.72 6.25E-06
Pub.30 1.08E-04
MA Pub.72 | 9.465-05
Pub.30 Pu-238
Cm-244 80 Am-241 16
Pub.30 Cm-244 Am-241
ICRP
[mSv]
Pu 2.20E-02
Pu TBP 3.10E-05
5.70E-01
Pub.30 6.20E-03
4.10E-02
2.30E-04
4.90E-01
(1997)
Dw2/dt
P2
T2 -
W2
P1
E2
T1
V2
W1
E1
-
V1 [
Dwl/dt
38.
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(MA 400Pa)

450 b o
0.0 2.0 4.0 6.0 8.0

(8)
39. -400Pa

(MA 450Pa)

-100
S -200
-300

-400

-500

0.0 2.0 4.0 6.0 8.0

40. -450Pa
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|
I
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I
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I
| D0 =S oxo~ao
I
I
I
_ i S o T oxaomo
wirh T ITET Lisiss [T 1 Lisiss [T
— o — N o <t Lo (o)
o o o o o o o o
-+ -+ 1 1 1 1 1 1
H] H] w w w w w w
(= (=) (=} (= (=} (=} (=} (=)
— — — — — — — —
ASW

(1997)

7, 1997

41.
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2.2.2 NEXT
NEXT 200tHM/y
MA
CMPO Cyanex
CMPO Cyanex
(i)
MA
MA MA

(ii)

MA
MA
MA
22
2.2.1
22
18
MA

CMPO

- 104 -
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15 MA
Np Am Cm FP
1 962
1 2,662 CMPO
96 / CMPO MA 3
1 162mol
1.69mol 162mol/96
1.9 10“*mol/g 0.6kg/ 14.8
14.8 2 30
MA FP 2
CMPO MA Am Cm
147Pm 1 1
1/48
(i)
BNFO-81-2 0.001
HEPA 2 DF=10°
DF=103 2 DF=1
HEPA
(iv)
DI(Sv)
DI =QIi R x/Q Hi
Qli 1 Bg
R m?/s 3.33>=<10*(m?/s)
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X/Q 1.30><106(s/m3)

Hi 1 Sv/iBq ICRP Pub.30
ICRP Pub.72

24 42
5mSv
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22. NEXT MA
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23. NEXT MA
CMPO
’ CMPO
Cyanex
C 1 Cyanex
U-Pu TBP
CMPO
(@D Cyvanex
2)
—
CMPO
Cyanex
(1 Am,Cm
Am, Cm
CMPO Cyanex
MA
+ +
MA
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24. NEXT MA

ICRP
[mSv]
Pub.30 1.66E-05
MA Pub.72 | L.45E05

Cm-244 80  Am-241 17

Cm-244 80  Am-241 16

ICRP
[mSv]
Pu 2.20E-02
Pu TBP 3.10E-05
5.70E-01
Pub.30 6.20E-03
4.10E-02
2.30E-04
4.90E-01

(1997)
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1.0E+01
F—————— 5mSv - ]
1.0E+00
10E-01
> L
e 1.0E-02 E_
10E-03
10E-04 [
10E-05
1.0E-06
M M P P S
A A u u F
[ [
C C T
R R B
P P P
3 7
0 2
71997  (1997)
42. NEXT MA
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3.1
3.1.1
10°¢/ 150

kWe PSA [18]

Na PLOHS
LORL

ATWS
AM
PLOHS LORL AM
PLOHS LORL AM
(1) PSA
SG or PRACS or IRACS
1PSA 150 kWe DRACS

PRACS DRACS IRACS 43
44

(@)

1 2
SG
(b)
PLOHS
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SG
24
1
24
SG
24
SG
LORL
1
Esl
Esl
1
Esl

(c)
PRACS DRACS IHX

DRACS

2 PRACS
DRACS
Na

PRACS A PRACS(B)

-112 -

SG

PRACS

IRACS

PRACS
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(d)

PLOHS
SG 2PRACS+ DRACS 25
PLOHS 1.30x107/ry 80
PRACS
95%
SG PRACS+ DRACS SG
SG 26
SG PLOHS
1.28%107/ry SG
SG IRACS+ DRACS 27
PLOHS 1.79%10%/ry 35% SG
IRACS TIRACS
IRACS SG DRACS
PLOHS 1.80%107/ry
SG IRACS+ DRACS SG
SG 28
SG PLOHS 8.52x107"/ry
2 IRACS DRACS
85%
LORL
45 LORL 2.09%x10%ry 80%
N2 Ar
(e) PSA
PRACS IRACS PRACS
PLOHS PRACS
PRACS
AM
99% PRACS PLOHS
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IRACS

LORL Ar

(i) PLOHS AM

PLOHS
AM

(@)

AM
a)
THX
DHRS
DRACS

b)

SG
RV GV

RV GV

SG AM

a)

b)
SG

IRACS

N2

SG PRACS+ DRACS

AM

- 114 -
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PLOHS
DRACS 23MW) AM AM
(20m/s) 25MW
SG RV GV IHX
SG (30m/s) 24MW
SG 20m/s) 32MW
SG 26t/h) 23MW
(b) AM
AM
29 AM SG
SG SG SG SG
SG AM
SG
SG
PSA
AM
(iii) AM
(@) SG
AM
46 2 60t/h SG SG
SG 2 Na
AM
AM
DHRS
SG SG 2 Na
SG AM
AM SG
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SG
AM a) DHRS b) AM
c)
DHRS SG AM
1 650 3
DHRS 2
NUREG/CR-1278 6x103/d
AM
3x103/d
1.8x102/d
1 3.2
><107/h 7><103/d
1.2><103/d 5.8><103/d
1.7><1072/d
3.2x102/d 4.3x102/d

(b)

AM

47 DHRS

50 =<2 50% ><2

AM

DHRS

AM
DHRS
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- 117 -

1
5.0x105/d
AM 3.0x102%/d
1.15x10%/d 0.03/d
AM 24 DHRS
AM
30 9.0x10%d
1.15x10%/d
5.0x10%/d AM 3.0x10%/d 9.0x10%/d
1.15x104/d 0.19/d
(c) AM
PRACS PLOHS
30 4.64x10°9 AM 1.28%107
3.6x10?
SG
AM SG
AM
AM 3.2x102
AM 4.3%x102 SG
SG
PLOHS 1.51x1010
SG 7.85x1010
AM PLOHS
PRACS PLOHS
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SG PLOHS AM
50% DRACS
DRACS PRACS
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43. DRACS PRACS

f w7

=SS

1 y

: M 7HAETHY ‘ 4 B ﬂ‘/?ﬂi&&!}ix: —J)

i RIV

1 KB w:iiig 1 RBHE 2 KR
: ® K
44. DRACS IRACS
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N2

Ar

1.64E-03

6.22E-05 2.49E-05

1.00E-02

1.00E-04

LORL-1

1.64E-9

LORL-2

45. LORL
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3.2

H15

3.2.1

CO2 U/Pu
TRPO-
COs2

HEPA

NEXT
MA
U/Pu/Np TBP-
CYANEX-
CO:
HEPA

HEPA
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HEPA
( 48 )
[19] 8.0<10%h
200
8.0<108/h>24h/ =200 /y 3.8x<10%y
HEPA
HEPA
HEPA
HEPA
HEPA
HEPA
0.1 HEPA 0.01 0.01
0.004
3.7><103
HEPA 1 HEPA
1 HEPA 1 HEPA
2 HEPA
No.2
1 HEPA
1 HEPA 2 HEPA
No.4
1 HEPA
1 HEPA 2 HEPA
No.6
2.2.1

- 129 -



JNC TN9400 2005-025

7.5><1013 /

200tHM/y

10

U/Pu
MA
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31. U/Pu
HEPA 2 HEPA | 1 HEPA HEPA
No.1 No.2 No.3, 5 No.4, 6
U : 4524g (2.06E+8Bq)
Pu : 701g (1.47E+13Bq)
Np : 2.779 (7.23E+8Bq)
(U, Pu, MA) 0.001
1 HEPA
1000
U, Pu, MA)
2 HEPA
100 1 1000 1
(U, Pu, MA)
U 4.524E-5¢(2.06 Bq) 4.524E-39(2.06E+2Bq)  |4.524g(2.06E+5Bq)
Pu 7.01E-6g(1.47E+5Bq) 7.01E-49(1.47E+7Bq)  [7.01E-1g(1.47E+10Bq)
Np 2.77E-8g(7.23E-1Bq) 2.77E-6g(7.23E+1Bq)  |2.77E-3g(7.23E+4q)
ICRP30(mSv) 5.82E-06 5.82E-04 5.82E-01
ICRP72(mSv) 6.25E-06 6.25E-04 6.25E-01
(1
ICRP30( 7/ ) 291E-10 2.91E-08 2.91E-05
ICRP72( / ) 3.12E-10 3.12E-08 3.12E-05
(/y 3.8E-4 1.4E-6 | 2.9E-6 1.6E-8
( D 0.05 /Sv
32. MA
HEPA 2 HEPA 1 HEPA HEPA
No.1 No.2 No.3, 5 No.4, 6
Am : 4059 (3.92E+13Bq)
Cm : 129g (3.23E+14Bq)
(U, Pu. NA) 0.001
1 HEPA
1000
U, Pu, MA)
2 HEPA
100 1 1000 1
(U, Pu, MA)
Am 4.05E-6g (3.92E+5Bq)| 4.05E-4g (3.92E+7Bq) |4.05E-1g (3.92E+10Bq)
Cm 1.29E-6g (3.23E+6Bq)| 1.29E-4g (3.23E+8Bq) |1.29E-1g (3.23E+11Bq)
ICRP30(mSv) 1.08E-04 1.08E-02 1.08E+01
ICRP72(mSv) 9.46E-05 9.46E-03 9.46E+00
(1
ICRP30( 7/ ) 5.41E-09 5.41E-07 5.41E-04
ICRP72( / ) 4.73E-09 4.73E-07 4,73E-04
(/y 3.8E-4 1.4E-6 | 2.9E-6 1.6E-8
( D 0.05 /Sv
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2
HEPA HEPA No. "
9.96E-01 1 3.8E-04
9.92E-01
( ) )
3.70E-03 2 1.4E-06
( ) [9.96E-01 3 1.5E-06
3.8E-04 4.00E-03
y) ( N _
3.70E-03 4 | 5.6E-09
( y [9-92E-01 5 1.4E-06
3.70E-03
(
) 6 | 1.1E-08
7.70E-03

48.

- 132 -



JNC TN9400 2005-025

3.2.2 NEXT MA

NEXT MA CMPO

MA FP

HEPA

HEPA

HEPA

50

CMPO MA
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(ii)
CMPO

AND

200 0.01
2.3%10%4/y

HEPA

HEPA

CMPO
4mol/
33
1 96
1 1
MA FP
HEPA
HEPA
HEPA
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HEPA
HEPA
0.1 HEPA 0.01 0.01
0.004
3.7><103
HEPA 1 HEPA
1 HEPA 1 HEPA
2 HEPA
No.2
1 HEPA
1 HEPA 2 HEPA
No.4
1 HEPA
1 HEPA 2 HEPA
No.6
2.2.2
0.05 /Sv
34
CMPO
ICRP Pub.72 1.1x<1012 / MA
NEXT
200tHM/y [20]
NEXT MA
109
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33.
1 1
1.7E-3/d 1 96
1.7E-3/d>=<96d/ ><200 32.64/y

6 1
0.01/y
0.01/y

5.0E-6/h
5.0E-6>=<24h><200d 24E-2/y

4.2E-3 4.2E-3/y

B. G. Gilbert, W. J. Reece, et. al.,, “Nuclear Computerized Library for
Assessing Reactor Reliability (NUCLARR) Data Manual, Part 3: Hardware Component
Failure Data (HCFD)”, NUREG/CR-4639 Vol.5 Rev.3 (1990)

"Data Summaries of Licensee Event Reports of Pumps at U.S. Commercial
Nuclear Power Plants", NUREG/CR-1205 Rev.1(1980
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34. NEXT MA
HEPA 2 HEPA | 1 HEPA HEPA
No.1 No.2 No.3. 5 No.4, 6
Np : 0.685g (1.79E+7Bq)
Am : 65.85g (6.37E+12Bq)
Cm : 19.39g (4.85E+13Bq)
FP : 781.0g (3.43E+14BqQ)
(Np, Am, Cm, FP) 0.001
1 HEPA
1000 1
(Np, Am, Cm, FP)
2 HEPA
100 1 1000 1
(Np, Am, Cm, FP)
Np 6.85E-9g (1.79E-1Bq) |[6.85E-7g (1.79E+1Bq) 6.85E-4g (1.79E+4Bq)
Am 6.585E-7g (6.37E+4Bq) |6.585E-5g (6.37E+6Bq) 6.585E-2g (6.37E+9Bq)
Cm 1.939E-7g (4.85E+5Bq) |[1.939E-5g (4.85E+7Bq) 1.939E-2g (4.85E+10Bq)
FP 7.81E-6g (3.43E+6Bq) |7.81E-4g (3.43E+8Bq) 7.81E-1g (3.43E+11Bq)
ICRP30(mSv) 1.66E-05 1.66E-03 1.66E+00
ICRP72(mSv) 1.45E-05 1.45E-03 1.45E+00
(1
ICRP30( / ) 8.29E-10 8.29E-08 8.29E-05
ICRP72( / ) 7.23E-10 7.23E-08 7.23E-05
(y 2.3E-4 8.4E-7 | 1.8E-6 1.0E-8
1) 0.05 /Sv
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Q 1.85e-4ly () 4265l
A | | B

(MA

Lyl ase2ly Oa.2e-3/d
| |

@1.05-2@ O 4.2e-3/d
|

[
&

O O O [ )2.4E-a1y O 1.0E-21y
3.3e+2ly 2.4e-2ly

1 1.0e-2ly
1.0e-2/y ® O
2.4E-2ly 3.3E+2/d
1
1.0E-2/d

49.
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HEPA HEPA NoO. V)
9.96E-01 1 2.27E-4
9.92E-01
( -
3.70E-03 2 8_44E-7
( 9.96E-01 3 9.17E-7
2.3E-04  |4.00E-03
y) ( _
3.70E-03 4 3.40E-9
( y [9-92E-01 5 | 8.44E-7
3.70E-03
(
6 6.55E-9
7.70E-03
()
50. NEXT MA
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4

(1
@)
(a)

(b)

(©

(1)

2
@

(i1)

CDA

NEXT

5mSv

450Pa
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