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Abstract

The US NRC is developing an advanced thermal hydraulic code
named TRACE for nuclear power plant safety analysis. The development
of TRACE is based on TRAC and combines the capability of RELAPS.
NRC has declared that in the future TRACE will be the main code for
thermal hydraulic safety analysis, without any further development for
other thermal hydraulic codes like RELAPS5 and TRAC. A graphic user
interface program, SNAP, which serves as input and output processors for
TRACE is also under development. One of the features of TRACE is the
capability to model the reactor vessel with 3-D geometry. It could
perform more powerful and detailed safety analysis of nuclear power
plants. This project applied TRACE/SNAP to perform the safety analysis
of ATWS transients for Lungmen nuclear Power plant. Besides,
FRAPTRAN which were used for NRC performed the fuel rods analysis
of ATWS transient by using TRACE’s results.

Keywords: TRACE -~ PARCS ~ FRAPTRAN ~ SNAP ~ ATWS.
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© Channel 2 (GE14 fuel ies) - Properties View

¢ W [Channel 2 (GE14 fuel assemblies)
o~ () Non-average Rods [1]
o~ &2 Hydro Connections
l o i Power Connections

.' .......... =
Component Name |GE14 fuel assemblies B |
Component Number ‘ 2P
Description <none> BB ?
Component Geometry | Cells: 11 F ﬁ
Initial Conditions [Valid Conditions ] EB?| ||
Friction Fric (1.0E-4, 1.0E-4, 1.0E-4, 1.0E-4, 1.0E-4, 1.0E-4, 1.0E-..|EY || §) ?
Wall Roughness [ 1.06-5| ()| 1| [ P I
Inlet Vessel 111 Cell 1,2,3 Positive Avial 5)]\=k 4
Outlet Vessel 111 Cell 1,2,6 Negative Axial [AIhak 2
Leak Paths [0] Leak Paths BB?
Liquid HTC 0.0| im0 | B P I
Vapor HTC 0.0] i) | < [B P [T
Outside Liquid Temp. 550.7) ()[40 || I
Outside Vapor Temp 550.7) ()| 4 | [ @
Advanced BWR Design | @ True O False B
Rod Symmetry [0] Constant Pitch-to-Diameter l vl \ald f
Surface Rays [h\ak2 II
Fuel Bundles [ 75 [y P |
Rods per Row | 10 [® P
Use Radiation Enclosure | O True @ False ba) ?
Rod Locations Be
WaterRods [1] Water Rods k3
Fine Mesh Reflood O True @ False F_
Radiation Model [0]0n h\=k 4
Anisotropic Calculation ||[0] On ~|BP
» Fuel Rods =

(a)

@ Initiol Conditions - Channel 2 (GE14 fuel assemblies) |
o c— e — -
111
i
V11
L
Il
L1
I ]
LLLJ
—
Cell Pressure Liquid Vapor Gas Volume NC Partial
Number (Pa Temp (K] Tem Fraction Pressure (Pa]
T 7411 7 7 ; :
'Ill 2 7.411591E6 550.716 550.716! 0.0 0.0}
il 3 7.411591E6| 550.716 550.716! 0.0 0.0}
Il 3 7411591E6 550.716 550716 0.0 09
il 5 7.411501E6 550.716 550.716 0.0 0.0
|| 6 7.411591E6| 550.716 550.716! 0.0 0.0}
il 7 7411591E6 550.716 550.716 0.0 0.0)
I 8 7.206924E6 560.717 560.717! 0.0 0.0}
9 7.206924E6 560.717 560.717! 0.0 0.0}
10 7.206924E6 560.717 560.717 0.0 0.0
1 7.206924E6 560.717 560.717 0.0 0.0}
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Ik
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o [ Channel 13 (GE14 fuel assemblies)|
o | Non-average Rods [1]
o T Hydro Connections
o & Power Connections

|

Rod Ratio 1.26238| (-)

Pellet Radius 0.0/ (m)

Non-Average Rods [1] Non-Average Rod

Rod Thickness | 5.131E-3| (m)
Meshpoints 9 Radial Nodes.
Initial Temperature Temperature [8][9]

RIREIRIEE

Critical Heat Flux |[21 AECL_IPPE wi Biasi Correlation

L | ]

4

Fuel-clad Interaction |[0] dynamic gas-gap model is off

FCI Calculations |

Maximum Axial Nodes |

Minimum Node Distance 0.0/ (m)) <) |
Gas Gap HTC 56000 wimi) | <
Rod Emissivity 1 0.67((-)
Rod Emissity 2 00/()
Rod Emissivty 3 00/0)

Fuel Nodes Valid Values

Metal Water Reaction [0] Off

Surface Multiplier 780 ()| |

Clad Deformation 0.0/ (m)

Fuel Pin Strain 0.0/ (m)| <
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B 8

Geometry

|[11 Cylindrical

Inlet Location

Inlet Angle

90.0| (deg)| 1+ |

Outlet Location

Outlet Angle

90.0] (deg)| <

Outer Diameter

0.02489| (m)

Thickness

7.62E-4| (m)

Inlet Forward Loss

2.0/ ()

Outlet Forward Loss

1.0/ (-)

Inlet Reverse Loss

15/¢)

Oulet Reverse Loss

0.5/ ()

Initial Temperatures

Temperature [7)[2]

Surface Multiplier

20/()

Locations

[2] Tubes.

Radial Mesh

[1] Nodes.

D | oD | D | o9 | D | w9 | oD | o9 | oD | w9 | o9 | =9 | o9 | =D | «®

"

(‘H}
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jj Sode View

| Level: 11
Level: 10
Level: 9
Level: 8
Level: 7
—op—© Level: 6
Level: 5
Level: 4
‘l Level: 3

W\ el
(o oo

lee -

(a)

OIS0 Propeesview

| o &2 Hydro Connections

| o= 5% Hydro Inputs
Component Name Fw B
Component Number 5800 |1 @
Description <none> BB ?
Inlet Pipe 5810 Cell 1 inlet BB 2
Fill Type [10] Gen. State CS v(®P
Length 0.03048| (m)| <> ||'BY @
Volume 283168563 my)[ | [B 2| ||
Initial Gas Volume Fraction [NGIERL-E AR
Initial Liquid Temperature 488.708| (K) |40 | ) 9 |=
Initial Vapor Temperature 488.706| ()| 4 | |2 @
Initial Pressure 9.094514E6| (Pa)| | [ 9 i

i Initial Noncondensible PP 0.0|Pa)| | B P
Initial Coolant Mass Flow 2122.3587) (kais) [ |[@ 9 | ||
Liquid Vel 0.0 )| @l ||
Vapor Vel 0.0| (mvs)| 4 | |8 @ =
Timestep Holdover oole||[BdR| (|
Rate Factor Table Rows: 0 BB ?

| i

l 1

| ate C ers |

|| | vapor Volume Controller <none> s 2

| | Liquid Flow Controller Sum -60 BSIhak

I | vapor Flow Controller <none> sk AN

|

. ‘

B 13 (a) ¥ § fus ki v TRACE #.5%5(b) Hgmé& ki v
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' Cell Selection

Top Down View

Cell Selection

Top Down View

R H o[ eH [ H
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Level: 11 | _ Level: 11 |

Level: 10 | Level: 10

Level: 9 Level: 9

Level: 8 Level: 8

Level: 7 Level:7 | _

Level: 6 Level:6 |

Level: 5 Level:5 | _

Level: 4 Level: 4 | _

Level: 3 Level:3 | _ _
Level: 2

Level: 1
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AR el o

26



)

16

RHR (C)

T B ECCS imAzff M [11]

27




(

e
Bia

© Volumetric snd Edge Data X
Cell Selection

Top Down View

Side View

Level: 11
Level: 10
Level: 9
Level: 8
Level: 7 u
Level: 6
Level: 5§
Level: 4
Level: 3
Level: 2
Level: 1

R[ P o s z[ 74

RCIC

5 rcic-01
- rcic-02
49357 X.w=1001 2110 - X
Sum -2120
mode=exact value Function

._> -
signal=Vessel 111 G=1.0E-6
C1=-1.013E5 N1=6
init=7.195 N2=0
N3=0
init=49.97

(b)
B 17 (a) # ™ § fu RCIC TRACE 5
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B trprr.out I B trprir.parcs_inp | 5 tprte pares out [=| highexTFU_15927 PMAX

1 GLOBAL_V 5 26644 0O OTFFFFFTFFFFTTTFT
2 Contents of T/H Invariant Variabarales (TIV) block and Cross Sections(XS) block
3 TIV:inV/Bet/Larn/

4 XS:tr,ab,nf,kf/sct/ADF/

5 2 Group value of each variable are put together in a line.
6 Some variables (separated by ",") share a line,"/" means change line
7 Generated by GenPMAXS-VS

8 STA VAR 4 CR DC PC TF

S  BRANCHES 1 1 13 6 6

10 RE s § 0.00000 0.45755 0.00000 734.00000
1l CR 1 1.00000 0.45755 0.00000 734.00000
12 DC 1 0.00000 0.03727 0.00000 734.00000
13 DC 2 0.00000 0.17736 0.00000 734.00000
14 DC 3 0.00000 0.73774 0.00000 734.00000
1L DC 4 0.00000 0.84034 0.00000 734.00000
16 DC 5 0.00000 0.86232 0.00000 734.00000
17 DC 6 0.00000 0.94281 0.00000 734.00000
8 DC 7 0.00000 0.97163 0.00000 734.00000
19 DC 8 0.00000 0.99829 0.00000 734.00000
20 DC 9 1.00000 0.84034 0.00000 734.00000
21 DC 10 1.00000 0.86232 0.00000 734.00000
22 pC 11 1.00000 0.94281 0.00000 734.00000
23 DC 12 1.00000 0.97163 0.00000 734.00000
24 DC 13 1.00000 0.99829 0.00000 734.00000
25 PC 1 0.00000 0.86232 0.10000 734.00000
26 PC 2 0.00000 0.86232 660.00000 734.00000
27 PC 3 0.00000 0.86232 1000.00000 734.00000
28 PC 4 0.00000 0.99829 0.10000 734.00000
29 PC 5 0.00000 0.99829 660.00000 734.00000
30 PC 6 0.00000 0.99829 1000.00000 734.00000
=il TF 1 0.00000 0.45755 0.00000 560.00000
32 TF 2 0.00000 0.45755 0.00000 1500.00000
33 TF 3 0.00000 0.99829 0.00000 293 .00000
34 TF 4 0.00000 0.99829 0.00000 560.00000
S TF 5 0.00000 0.99829 0.00000 1500.00000
36 TF 6 1.00000 0.99829 0.00000 293.00000

e

B 19 PMAXS # 'PARCS #2385 #72 #i5 » ch? F iR o

#£5 T
RER RS 23
CR ( Control Rod Poison ) ~ DC ( Density Coolant ) ~ PC

AVR)

‘%—: PRSI0

TP T R PMAXS #974 i eh

=k

( Soluble Poison Concentration in Coolant ) ~ TF ( Temperature

of Coolant ) -
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31

682 ! lppm lcrp 1ths 1xesm

683 INP_OPT F F F T

684 ! PMAX File Data ( index/name/branch structure)

685 PMAXS F 1 'XSEC\higherTFU_15923.PMAX' 1

686 PMAXS F 2 'XSEC\higherTFU_15924.PMAX' 2

687 PMAXS F 3 'XSEC\higherTFU 15926.PMAX' 3

688 PMAXS F 4 'XSEC\higherTFU 15927.PMAX' 4

689 PMAXS F 5 'XSEC\higherTFU 15928.PMAX' 5

690 PMAXS F 6 'XSEC\higherTFU_15929.PMAX' 6

691 PMAXS F 7 'XSEC\higherTFU 15930.PMAX' 7

692 PMAXS F 8 'XSEC\higherTFU 15931.PMAX' 8

693 PMAXS F 9 'XSEC\higherTFU 15932.PMAX' 9

694 PMAXS F 10 'XSEC\higherTFU 15933.PMAX' 10

695 PMAXS F 11 'XSEC\higherTFU 15934.PMAX' 11

696 PMAXS F 12 'XSEC\higherTFU_15935.PMAX' 12

697 PMAXS F 13 'XSEC\higherTFU 15936.PMAX' 13

698 PMAXS F 14 'XSEC\higherTFU 15937.PMAX' 14

699 PMAXS F 15 'XSEC\higherTFU 15938.PMAX' 15

700 PMAXS F 16 'XSEC\higherTFU 15939.PMAX' 16

701 PMAXS F 17 'XSEC\higherTFU 15940.PMAX' 17

702 PMAXS F 18 'XSEC\higherTFU 15941.PMAX' 18

703 PMAXS F 19 'XSEC\higherTFU 15943.PMAX' 19

704 PMAXS F 20 'XSEC\higherTFU 15944.PMAX' 20

705 PMAXS F 21 'XSEC\higherTFU 15945.PMAX' 21

706 PMAXS F 22 'XSEC\higherTFU 15946.PMAX' 22

707 PMAXS F 23 'XSEC\GE14_radref.PMAX' 23

708 PMAXS F 24 'XSEC\GE14 botref.PMAX' 24

709 PMAXS F 25 'XSEC\GE14_topref.PMAX' 25

710 ! lhcr lhmd lhsb lhtf lhtm

711 HST_OPT F T F T F

120 ppow phst pths pxesm pXxss

713 OUT_OPT ) F F F F
B 20 #5F TR PARCS %@ + #5 85 » 4 % 25 % PMAXS




Define Core Geol

Node Node Region
Index Length Number
38.2

26 1 52‘4

25 1524
24 15.24
23 15.24
22 15.24
21 15.24
20 15.24
19 15.24
18 15.24
17 15.24
16 15.24
i5 1524
14 15.24
13 15.24
12 15.24
11 15.24
10 1524
15.24
15.24
15.24
15.24
15.24
15.24
1524
15.24

32.8|

(a)

M1 234856 7 8 91011121314151617 1818 20 21 22 23 24 25 26 27 28 28 30 31 32 33 34 35 36
1 £a1 3] fal fal fal fal b2l pal

2 21 fal fal al L A 31 3] sl Bl

3 ] ] O (T (1 () (T D 3] B

4 21 fal fal ] i 1 (6] ] i ] i (i L ] 2] ] sl

5 ] ] O[5 11 {1 121 421 521 11 1 12 42 (O 3] sl
6
7
8

SNwwwwwwewwasssssonnooooo o oo o

AN W/ 0| o)~ o ©

231 ] 1 1 1 21 42 2 4 [ [ ] a1
21 ] 1 {1 4 47 4 4 4 421 4 421 44 ]

21 ] 1 [ i 21 [ 2] [ 20 [ 2 [ 22 [ 2 [ 2 [ 2 [ 42 i [ ] il
9 b b ininEEinEinEiEiEiEiEinEinEinEEinime b v
10 b jaininiEEEeEEaeEaEEieiEEiEieiEiEiEininEs vl
1 EiEE JalERinEEEnEEEnEEmEEEimEEiEinEiEiEs e
12l ] ] ] (1 ) () (1 ] (] (1 ] ] (6 ] [ ) (] [ ] [ ] ] 0 ] )
13l [ 11 (6 [ (6 o [ 1 [ [ [ o [ 1 (61 o [ [ (1 2] [ i
et (ainaEiEEEEEEEEEEEEEEEEEEEEEEEEmEE,. el
et innalaEinaEEiEEEEnEEnEEEiEEEEinEiEEiming. el
16 {2 1 11 ] ] [ . [ [ ) [ (] [ () () (] (] ] ] 1] ]
ga=t lalainlainainEinEinEinEinEEnEinEinEinEinEinEiEiEiEg. el
=t (ainnlalaiEEEEiEEEEiEEEEEEEEEElEEEElEEmEinEg,. bl
19 {2 0 (61 o {1 (6 (61 11 (e (e (e ] (e (e (e ] () () () (s () () (] () () (] () [ ] (e 9 ]
el (alainlainEinEnEinEnEinEEnEinEinEinEinEinEimEiEEg el
21 ] 0 1 ] ] [ ] (i (] (] (] ] (s () (] (] (] ] ] 1] ]
eEpEtEl IninlalalainaEEiEEEEnEEnEEEiEEEEinEiEiEiming . el
23l [ 1 (6 [ ] () () () () () (e () () () (s () () ([ [ [ 0 i
24 el (61 o 121 (61 o (61 i (61 o [ 1 [ [ [ o [ 1 [ o [ o [ (1 21 [ s
25 O ) [ ] [ ) [ ) [ ) (6 ) ) [ ) () [ ) [ ) [ ] 0 ]
26 21 B3] i (&1 121 (€1 £ 1 ] [ [ [ [ [ [ 42 sl il
277 ik jainiEiEEEeEEEeEEEEeiEEEieiEEEiEineEs vl
28 it b iR A A A EET AT ET AT AR b b
29 il b jEiniElEieiEieiEieiEieieiEieiEieiEieiEininEs el
30 o1 ] 1 {1 1 4 4 4 . 421 4 421 4 ]
3t 31 31 1 1 1 ) 21 1 2 2 [ 42 [ [ ] il
32 21 e 1 O (1421121 121 121 121 121 121 121 121 121 ] il
33 31§31 B3] ] 1 1 1 01 1 1 4 [ T ] ] il Bl
34 21 o (1 1 T T D ]
3 231 a1 ] o O 3] 3] il il
36 31 31 Bl Bl Bl il fal gl

(b)
B 21 (a) 4§ f PARCS %< e S 7 > pho & 27 K5 > ¥/
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[‘li1234567B91El1112131415161718192021222324252627282930313233343536
1 (o] (o] (o] (o] [o] (] (o] ]
2 (o] (o] (o7 (o] (T (0 1 I (] ) (][] [ [
3 (o] (o] (o7 (o] (o7 (71 (I I () (3] o] (s (o] (2] [
4 (o] (o] (o] (o] (57 (=1 [ (1 (] e [ 9 [ (] (1 (1 (51 (][] (][] [o]
5 (o] (o] (o] (o] (o] (=] (=7 (1 (7 (] (] (1 () ] (] (5 (1 (51 (51 [] ] (o] (0] o]
6 (o] (o] (7 (1 (1] (] (G G I O (i () (0 () I (] () (] (] (0 (0[] [
7 (o] (o] (o (7 (3 (] (s (0 () N I (i () 0 (0 ) () O () ] (] (5] () (] o] []
8 (o] (o (1 (37 (69 (1 (G () I () () o) o] () (7 fod o) (0 6 I () () () (6 () (5
: (o] (o] (7 (7 (57 (] (7 G 160 160 (] (1 ol o) (7 (1 o) o) () () IS0 160 (] ) (1 (6] (] ()
10 (o] (o] (5] (57 () () ] fad (9 () o2 fa] G0 o) O (0 () ) ] 0 () ] fd 1 (2 s (s
1 (] (o] (o] (51 (57 (3 (9 ] fed () () e ) ) N O () (D o frad () () fd ] 0 (1 (51 s (o]
12 1 (o] (o] (5] (=1 (0 () I () () ) () (] ] ) () (] ] ) () () e () ] I () (5 (6] [o]
13 1 [o] (o] (3] (=1 (1 (I 6 () () ) () () ) ) () ) ) s () () ) ) () 6 O () (] () (5] (][]
v 1 [o] (o (0 () I (D ) o) (D D () (D i) ) (0 ) () () e o) () (0 O D () (] (s [
15 (o] (o (o] (2 G N 06 () (0 fa) o) ) ) I 0 () (D i) e (i (o 0 0 () (D a) 2] ) ) O O ] ) (] (] [
16 (o] (7 (] (] (] (1 (] ool fro] (1 (3] ] fis] (1 (2 e fre] (1 (27 fe] fre] () (3 fis] i) () (2 fo] fro) () (1 ] ] (31 (] [
17 (o] (] (] (e (] (] (] o o] (5 () o] ] (1 (3 fed o] () (1 ] fe) (3] () o] ] (9 (3 frod o] (1 (9 [a] ] [ () (]
v (o I 1 () (i (0 (0 () I () (D i) e [ (D o) o) (D i) iz () (i (D (0 [ () [
o (o 150 0 () (] (0 0 () () I () () ) fe) () (i o) o] ) () fi e ) ) O () () (0 () ) 0 ([
20 (o] (0 (33 (] (] (] () o frod (7 () ) ] () (1 e o) ) () e e () ) ) ] () (] fod o] £ (3 (i (i) (] ) [
21 [0 (2] (] (] (] (] () o) o] (] ) ) o] (9 ) ) o] (1 ) ) o] G ) ) o] B () oo o] B9 ) (] ] (] () (]
22 [0 (o] (o (1 (T 0 I () (7 fz] fra) () () I () (1 ] fie) () ) I () (i ] o) (] ] 0 I ] (] [ (][]
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35 (o] (o] (o] [o] () (1 10 8 (1 1 (o] [o] (o] [o]
3 (o] (0] (0] [0] [0] (0] [0] (o]

el

(o] o]
(o] (o]
(o] (o]
(o] (o]
][]

(s](o] [a]
(s](s] (a1 []
(] (] (0 3] (&1 [
(5] (] (] (] 0] [o]
(] (] [o] (o1 (e
[ [ 61 [
(8]0 (&
(0] o]

Bl 22 4 T By PARCS ##41+#% 4~ 7 Bl °

33



**LMPc_100P100FBOC_tr_V1.med - (LMP_100P100F...
U vicy

i®: PFF SetData [0] ™
9 Control Rod Bank [19]
Control Rod Bank 1
Control Rod Bank 2
Control Rod Bank 3
Control Rod Bank 4
Control Rod Bank 5
Control Rod Bank 6
Control Rod Bank 7
Control Rod Bank 8
Control Rod Bank 9
Control Rod Bank 10
Control Rod Bank 11
Control Rod Bank 12
Control Rod Bank 13
Control Rod Bank 14
Control Rod Bank 15
Control Rod Bank 16
Control Rod Bank 17
Control Rod Bank 18 —
Control Rod Bank 19

[

o- ¥ XS Data[2] -]
e Control Rod Bank 1 )
v General [ | Show Disabled
Number ’ 1‘ ® ?
Define Data () True @ False ™ ?
Custom Rod Bank | () True @ False ® ?
Stuck Rod Bank () True @ False ™ ?
Out During Scram | (O True @ False N ?
Rod Bank Positions [ 200.0| (~): ® 2

(a)

(b)
B 23 PARCS #4145 B ot 23 %o
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Job Stream tiptest
2 § trtp
, TRACE
o 3 trprtr
TRACE
2 trprss O tracin tretpr >
TRACE modl TRACE Otrorst troxtv >
1 trace 1 trace ) »_l .
tracin tretpr () parcs_inp parcs_bp1{>
o o trerst | frextv () parcs_rsti - parcs_rstf>
parcs_inp parcs_rst

model > [POtrerst trexty

PARCS nodel ®
3 parcstr

paRCS mocel @

input
model

B 25 SNAP 4 & T TRACE/PARCS & & ;% et 5 3 (7642 o

Bt
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= ~ 3 P57 Kz TRACE/PARCS/FRAPTRAN 2_ %45 4 7 H 5%

FRAPTRAN (Fuel Rod Analysis Program Transient) %_d %
Bz g ¢ #rdad i B ahPi vl 7 5 A 474250 [12] o #4250 1
P RFEELRNF BB AR AT T R E L
w4 ¢ LOCA (Lose Of Coolant Accident) ~ ATWS... - ] 26 &
TRACE/PARCS/FRAPTRAN :* & /4257 & Bl - & FRAPTRAN #%
e VEHEA A 58 1 COOLANT 2 HEAT - d %
HEAT #i-5% #7138 # 2 %] R 1% % 58k TRACE/PARCS 8 21 £
P g B RO T A v EH HEATH: A5 - st o
% HEAT #°3% 7 > FRAPTRAN & ii8 & p¥ > ¢ % TRACE/PARCS
WP E2 8% blde PO R (B 27) Wik
B GEE AR R (B 28) ~ ¥R AR RS (B 29)
R R e A (B 30)0 R BE L B Rk
(B 31) 15 =&k E'*“'“rﬁ%l » iiigﬂ R e YR e &
S22 BEI EeAL 1T BEEB B 515 BEBET A
Al P 2 BEBEAEVREER o T b A E R E R
BT w298 15K TR G R AR Z R R o

FRAPTRAN 2 & ¢ # FRACA-I (rigid pellet model) % f’2*
A1 2 EE 2 2% (deformation) 3+ o At bl 4 pF o
A 5 R4 1 a)Open gap regime (%44l 1 2% AB2EE PN & 5 &
Ay aeéede2p RLZFRAS T REFE S b)Closed gap
regime (At 1 Ao BHEPN LG F M) 1R EE S PCMI
(fuel pellet/cladding mechanical interaction) » 5§ 2 & %4l ¢ BHHE 2
R 2 #0U89k £ (differential thermal expansion) ~ 4 4| & 7 1& = 2.

eplabag ~ 3 2 R (creep-down) 0 Kk i¥3hE o FRACA-T 3t ¥
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EERP 0§ ETRGLER L B R I (gap)
=Uu

fuel clad +68 (2.1)

F 3 (2.1)% == » Bl 5 Open gap regime ° FRACA-I #-iE3k
Al BE R AP KA T L E N (2.1)= 2Rl 5 Closed gap
regime » FRACA-T #-7 3+ 5 544 #3522 54 » e £v23E 3
¥l 2 g4 o ¢t > A Closed gap regime & » A fihe BIR
oo Rl 2R A €/ # (slippage) - & FRACAS-I 3+ § o
k2 5 2 R (effective plastic strain) » 4 i MATPRO *73#%
2z % F R%'UE (cladding stability strain)[13] » B] FRAPTRAN
L EE AR E 2 BV #d FRACAS-I # 5 BALON2-BALON2
Al EEPPRLIKFEHGRE o

FRAPTRAN & F » E 2 pip 251 & L p A 304 ¢

® 700K T EEAALFLPCMIZ L2 R R (ex:RIA
¥ %) % FRACA-I #13+ 5 2 ¥ 4R+ (plastic hoop
strain)4g i $-;\ #7IE P 2. 353 4 @ ¥ (uniform elongation) »
A FRAPTRAN #-¢ 2| % ® B4 2 54 o 395 w 0 3
dEEPAIT FERZEZRERTE A E [14] -

® T00K Mt iEEAIFAFIZ EEEREIEERAE (ex
LOCA ¥ i)o32 BALON2 #7235 2 Tk i 4 A28 "L iE >
Al FRAPTRAN #-¢ ¥z 2 K& 5 43 [12] -
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TRSCE/PARCS analysis data

B Power history
B Coolant conditions history (pressure & temperature)
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