
 

 4.3-1

4.3 LOCA  
LOCA 2 LOCA

M-MDA PWR- 1

 
2 PWR- 1

FP
 

LOCA LOCA
4

LOCA
 

 
4.3.1 LOCA  
(1)  
(a)  

LOCA Zircaloy-2
190 mm

BWR FBA004-a5-F
LZRT5 22

JMTR JMTR
LOCA

LOCA  
FBA004-a5-F 10–202 mm

Zircaloy-2 95 µm
47 GWd/tU 27 kW/m

4.3.1-1  
µm 100 

µm
60–75 GWd/tU (2)

LOCA
LZRT5

LOCA
60–75 GWd/tU(3)  
 
 
 



 

 4.3-2

(2) LOCA  
(a) MMDA3  

2 LOCA
PWR AP2-1 MMDA3

190 mm M-MDA PWR 2
MDA 

Zr Nb Sn 0.5 wt% Fe 
Cr 0.3–0.4 wt% Zr-Sn-Fe-Cr-Nb 3

4.3.1-1  
MMDA3  

MMDA3 No. 2 4.5 mm No. 1~3
180

0.3 mm 0.2 mm
0.03 mm2  (1)  

4.3.1-1 LOCA

0
30 6 0 30 60 90

120 150 6 TC2 4-5 mm
 

 
4.3.2 LOCA  
(1)  

OGA (4,5) OGA

FP
 

4.3.2-1
LOCA (6,7) 5 K/s

 
AP2-3

1173–1273 K

 



 

 4.3-3

 
 
(2)  
(a) AP2-1 No. 2  

AP2-1 No. 2 2
(1) No. 2 4.3.2-2

4.3.2-1 No. 2 973 1073 1173 1273 K
4

No. 2  
4.3.2-1 4.3.2-2 No. 2

10 µm

4.3.2-2(2)Photo 2-1 (8,9)

4.3.2-2(2)Photo 1-1 Photo 2-1
4.3.2-2(3)Photo 4-1 Photo 5-1 2 4.2

AP2-1
4.3.2-2(2)Photo 1

4.3.2-2(3)Photo 4  
 
(b) AP2-3 No. 3  

AP2-3 No. 3 2
(1) No. 3 4.3.2-3

4.3.2-1 No. 3
No. 3

 
4.3.2-3 4.3.2-4 No. 3

10 µm
4.3.2-4(2)Photo 1-1

(8,9)

4.3.2-4(2)Photo 1-1 4.3.2-4(2)Photo 3-1 Photo 3-2 4.3.2-4(3)Photo 
4-1 2 4.3.2-4(2)Photo 3-1 Photo 3-2

 
 



 

 4.3-4

(c) AP2-3 No. 11  
AP2-3 No. 11 2

(1) No. 11 4.3.2-3
4.3.2-1 No. 11

> 1 mm

No. 11 SEM  
4.3.2-5 4.3.2-6
No. 11

1 mm No. 11
10 µm

4.3.2-6(2)Photo 1-1 4.3.2-6(3)Photo 4-1
(8,9)

4.3.2-6(2)Photo 2-1 Photo 2-2 4.3.2-6(3)Photo 
3-1 Photo 4-1 2 4.3.2-6(2)Photo 1-1
4.3.2-6(3)Photo 4-1

 
4.3.2-7–4.3.2-9 1073 1173 1273 K

No. 11 SEM
10 µm 4.3.2-8(8)Photo 7-4
4.3.2-9(6)Photo 5-4 (8,9)

4.3.2-7(2)Photo 1-4 4.3.2-7(3)Photo 2-4
4.3.2-7(4)Photo 3-4 4.3.2-8(4)Photo 3-4 4.3.2-8(7)Photo 6-4

4.3.2-9(5)Photo 4-4 2
4.3.2-8(5)Photo 4-4 4.3.2-9(6)Photo 6-4

4.3.2-8(8)Photo 7-4
4.3.2-9(2)Photo 1-4

 
4.3.2-10–4.3.2-12 1073 1173 1273 K

No. 11 4.3.2-7(1) 4.3.2-8(1)
4.3.2-9(1)
Heywood (10)

2 25 µm

4.3.2-10(b) 4.3.2-11(b)



 

 4.3-5

4.3.2-12(b)
Heywood

4.3.2-5(1) 4.3.2-6(1)

1073 1173 K 100 µm
1273 K 100 µm

100 µm  
4.3.2-13 No. 11

50 µm SEM
10 µm

(8,9)

1073 1173 K
(8,9)

< 500–750 µm (8,9)

 
 

AP2-1 AP2-3
LOCA

 
 
  

UO2 5 K/s 1273 K
1%

73–81 GWd/tU
60–75 GWd/tU(3)

LOCA
 

 
  

81 GWd/tU
1% 1173–1273 K

1% 973–1073 K
1023 K



 

 4.3-6

1123 K 11

 
 

  
UO2

 500–750 µm

UO2 LOCA
FP

 
1073–1173 K UO2

FP

 
 

 
FP

FP FP
 

FP FP
AP2-3 No. 11

FP
LOCA

FP
FP

FP
 

FP FP



 

 4.3-7

AP2-1 No. 1
FP

 
 
4.3.3  LOCA  

PWR 17 17
4

LOCA
 

 
(1) LOCA  

PWR 17 17 4 4
LOCA 400 wppm 800 wppm

2  
4.3.3-1 LOCA LOCA

 
4 190 mm

LOCA

 

 
LOCA

5 MPa

 
3 R

TC2 40 mm
TC1 TC3  

LOCA
LOCA

4.3.3-2 3 K/s
(12)



 

 4.3-8

(5 1) mg/(cm2s) 1027 1082 K
4

(13)

4 40% 73% 20% 36%  

10%–20% ECR

10 K/s TC2 1473 K
 

ECCS (14)

1473 K (15) 1273 K
1220 1530 K (16)

1473 K ECCS
15%ECR 15%ECR 10%

20%ECR ECR ECCS
Baker Just (15)

 
TC2 973 K

(17)

1173 K 30 50 K/s 1173 973 K 5 9 K/s
30 mm/s  

PWR
(18,19) 490 N

540 N
530 N

 
4.3.3-3 LOCA



 

 4.3-9

 
 

(2)  
LOCA

4
4.3.3-4 4.3.3-5

 
72 mm 130 mm

FEM (20)  
4

2 (20) LOCA
(7) 410 K LOCA

 
127 N

127 N
(21)

S2 3.3 1.84 Nm
1 mm/min

127 N
 

4.3.3-6

-126 1 N
194–489 N 1.0 mm/min

 
4.3.3-7

180
 

4.3.3-8 2
4

(1) 4



 

 4.3-10

(20) (21) S2 3.3
1.84 Nm

 

a
2
PM  (x) 

M P a
ECR LOCA

Baker Just
(3)

LOCA

4.3.3-9
4.3.3-8(1)

4 -4
400 wppm 800 

wppm
4.3.3-8(2)

10%ECR

4
(21) S2 3.3

1.84 Nm  

 



 

 4.3-11

4.3.1-1 LOCA  
 

 
 

 

 
 

 

 
  

(GWd/tU) 

 

 
(kW/m) 

 
 

 
 

 
(µm) 

 
 

** 
(wtppm) 

LZRT5 FBA004-
a5-F 

BWR 
10 10 

UO2 
47 ~27 

Zry-2 
with liner 
(95 µm) 

TBD TBD 

MMDA3 AP2-1 
PWR  

17 17 
UO2 

73 ~10 M-MDA 
(SR*) 23 155 

*  
**  
  



 

 4.3-12

 
4.3.2-1  

 
 

 

 
 

 
 

 
 

K/s  

 
 

K  
 

AP2-1 

No. 2 

1  

5 

973 

 
 

3×10-4 –6×10-4 Pa  

2  1073 

3  1173 

4  1273 

No. 3 1  1273 

No. 4 1  1273 

No. 5 1  15 1273 

AP2-3 

No. 3 

1  

5 

1073 

 
 

3×10-4 –7×10-4 Pa  

2  1173 

3  1273 

No. 11 

1  1073 

2  1173 

3  1273 

 

  



 

 4.3-13

4.3.2-2 AP2-1 1  

GWd/tU

No. 1–10 AP2-1 Vandellos-
2 

PWR 
17×17 
UO2 

73 M-MDA 
(SR*) 

*  
 

4.3.2-3 AP2-3 1  

GWd/t

No. 1–11 AP2-3 Vandellos-
2 

PWR 
17×17 
UO2 

81 M-MDA 
(SR*) 

*  
  



 

 4.3-14

 

4.3.1-1 LOCA MMDA3  

  

9.0

9.5

10.0

10.5

11.0

11.5

12.0

12.5

13.0

13.5

0 50 100 150 200 250 300
Top (mm)



 

 4.3-15

 

4.3.2-1(1) No. 2  
AP2-1  

  



 

 4.3-16

 

4.3.2-1(2) No. 2  
AP2-1  

 
  



 

 4.3-17

 

4.3.2-1(3) No. 2  
AP2-1  

  



 

 4.3-18

 

4.3.2-2(1) No. 2  
AP2-1  

  



 

 4.3-19

 

4.3.2-2(2) No. 2  
AP2-1  

  



 

 4.3-20

 

4.3.2-2(3) No. 2  
AP2-1  

  



 

 4.3-21

 

4.3.2-3(1) No. 3  
AP2-3  

  



 

 4.3-22

 

4.3.2-3(2) No. 3  
AP2-3  

 
  



 

 4.3-23

 

4.3.2-3(3) No. 3  
AP2-3  

  



 

 4.3-24

 

4.3.2-4(1) No. 3  
AP2-3  

  



 

 4.3-25

 

4.3.2-4(2) No. 3  
AP2-3  

  



 

 4.3-26

 

4.3.2-4(3) No. 3  
AP2-3  

  



 

 4.3-27

 

4.3.2-5(1)  No. 11  
AP2-3  

  



 

 4.3-28

 

4.3.2-5(2)  No. 11  
AP2-3  

 
  



 

 4.3-29

 

4.3.2-5(3) No. 11  
AP2-3  

  



 

 4.3-30

 

4.3.2-6(1)  No. 11  
AP2-3  

  



 

 4.3-31

 

4.3.2-6(2)  No. 11  
AP2-3  

  



 

 4.3-32

 

4.3.2-6(3)  No. 11  
AP2-3  

 
  



 

 4.3-33

 

4.3.2-7(1)  1073 K No. 11  
SEM AP2-3  

 
  



 

 4.3-34

 

4.3.2-7(2)  1073 K No. 11  
SEM AP2-3  

 
  



 

 4.3-35

 

 

4.3.2-7(3)  1073 K No. 11  
SEM AP2-3  

 
  



 

 4.3-36

 

4.3.2-7(4)  1073 K No. 11  
SEM AP2-3  

  



 

 4.3-37

 

4.3.2-8(1)  1173 K No. 11  
SEM AP2-3  

 
  



 

 4.3-38

 

4.3.2-8(2)  1173 K No. 11  
SEM AP2-3  

 
  



 

 4.3-39

 

 

4.3.2-8(3)  1173 K No. 11  
SEM AP2-3  

 
  



 

 4.3-40

 

4.3.2-8(4)  1173 K No. 11  
SEM AP2-3  

  



 

 4.3-41

 

4.3.2-8(5)  1173 K No. 11  
SEM AP2-3  

  



 

 4.3-42

 

4.3.2-8(6)  1173 K No. 11  
SEM AP2-3  

  



 

 4.3-43

 

4.3.2-8(7)  1173 K No. 11  
SEM AP2-3  

  



 

 4.3-44

 

4.3.2-8(8)  1173 K No. 11  
SEM AP2-3  

  



 

 4.3-45

 

4.3.2-8(9)  1173 K No. 11  
SEM AP2-3  

  



 

 4.3-46

 

4.3.2-9(1)  1273 K No. 11  
SEM AP2-3  

 
  



 

 4.3-47

 

4.3.2-9(2)  1273 K No. 11  
SEM AP2-3  

 
  



 

 4.3-48

 

 

4.3.2-9(3)  1273 K No. 11  
SEM AP2-3  

 
  



 

 4.3-49

 

4.3.2-9(4)  1273 K No. 11  
SEM AP2-3  

  



 

 4.3-50

 

4.3.2-9(5)  1273 K No. 11  
SEM AP2-3  

  



 

 4.3-51

 

4.3.2-9(6)  1273 K No. 11  
SEM AP2-3  

  



 

 4.3-52

 

4.3.2-9(7)  1273 K No. 11  
SEM AP2-3  

  



 

 4.3-53

 

4.3.2-9(8)  1273 K No. 11  
SEM AP2-3  

  



 

 4.3-54

 
(a)  

 
(b)  

4.3.2-10 1073 K No. 11  
AP2-3  

  



 

 4.3-55

 
(a)  

 
(b)  

4.3.2-11 1173 K No. 11  
AP2-3  

  



 

 4.3-56

 
(a)  

 
(b)  

4.3.2-12 1273 K No. 11  
AP2-3  

  



 

 4.3-57

 
(a) 1073 K  

 
(b) 1173 K  

 
(c) 1273 K  

4.3.2-13 No. 11  
AP2-3  

 



 

 4.3-58

 
 

4.3.3-1 LOCA   

  



 

 4.3-59

 

4.3.3-2 LOCA  
  



 

 4.3-60

 
 

4.3.3-3 LOCA  
  



 

 4.3-61

 

(a)  
 

 

(b) A  
4.3.3-4   



 

 4.3-62

  
4.3.3-5  

  



 

 4.3-63

 

4.3.3-6 –  

 
  



 

 4.3-64

 

4.3.3-7  
  



 

 4.3-65

 

4.3.3-8 ~1473 K  

1 4 2 4

; 
(5); ; 

 
  

(1) (2) 



 

 4.3-66

4.3.3-9 ECR 20%
 

 
 



 

4.4-1 

4.4 RIA  
RIA

2 RIA 358-7 224-2 NSRR
CN-1 LS-5

 
RIA

 
 
4.4.1 358-7  

 
358-7 3 10 17

755 J/g 180 cal/g
 

 
(1)  

4.8%
4.4.1-1

0.3 MPa He
4.4.1-2

5 56 mm

200 wtppm 4.4.1-3

9.58 mm
 

 
(2)  

PCMI

750 J/g RANNS
1-1.3%



 

4.4-2 

 
 

 -S  
 19 0.1 MPa  

 $3.32 
 755 J/g 180 cal/g  

 
4.4.1-4  

 
 

 
AE  2  

: #1 , #2 : #3
, #4  

 
 

 
(3)  

2 NSRR 4.4.1-5(1) (2)
4.4.1-5(3) (4) 4.4.1-5(5)

(14) 0 10 0 1 0.25 0.35 3
 
NSRR

NSRR

 
 

(a) NSRR  
4.4.1-5 (1), (2) (3), (4) NSRR NSRR

0.2790 8.6 GW 6.4 ms
NSRR 1 1

76.9 MJ NSRR
#1 #2  



 

4.4-3 

 
(b)  

4.4.1-5 (5) 0.27
NSRR

 
 

(c)  
4.4.1-5 (6) 0.3 MPa

0MPa 0.267
NSRR 0.28

0.3MPa

 
 

(d) AE  
4.4.1-5 (7) (8) AE #1 #2

0.281

0.2807
527 J/g 126 cal/g  

 
(e)  

4.4.1-5 (9) (12) #1 #2
11mm #3 #4

0.27
NSRR 0.275

PCMI
0.281

PCMI



 

4.4-4 

 
 

(f)  
4.4.1-5 (13)

10 mm 0.27
 

 
(g)  

4.4.1-5 (14) 0.28
PCMI

 
 

(4)  
 

(a)  
 

(a)  
4.4.1-6

 
 

  



 

4.4-5 

 

 

 
4.4.1-1  358-7  

 
 
 

 
 

4.4.1-2  358-7  
 

  



 

4.4-6 

 

 
 

4.4.1-3  
  



 

4.4-7 

 
 
 

 
 

4.4.1-4  358-7  
  

11.2

2

2 #3 #4

1 #1 #2

73.1

AEAE

(
10 mm

0.3 MPa

135.15

1



 

4.4-8 

 
4.4.1-5 (1)  358-7 #1  
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4.4-9 

 
4.4.1-5 (2)  358-7 #2  

  

-2000

0

2000

4000

6000

8000

10000

0 2 4 6 8 10
Time (s)

Test No. 358-7
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4.4.1-5 (3)  358-7 #1  
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4.4.1-5 (4)  358-7 #2  
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4.4.1-5 (5)  358-7  
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4.4.1-5 (6)  358-7  
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4.4.1-5 (7)  358-7 AE #1   
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4.4.1-5 (8)  358-7 AE #2  
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4.4.1-5 (9)  358-7 #1  
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4.4.1-5 (10)  358-7 #2  
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4.4.1-5 (11)  358-7 #3  
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4.4.1-5 (12)  358-7 #4  
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4.4.1-5 (13)  358-7  
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4.4.1-5 (14)  358-7  
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4.4.1-6  358-7  
 
 



 

4.4-23 

4.4.2 224-2  
1.51% UO2

224-2 3 9 17 UO2 (
2% ) NSRR

5%
UO2

/fissile U-Pu U-
235 Pu-239 Pu-241 2%

(1)

2%  

(1)

FP
(1)  

 
(1)  

4.4.2-1

PWR/BWR
1.51% UO2 UO2

 
 

(2)  
 

 I-S  
  

 $3.55 
 4  

4.4.2-2  
 1 #1  

 
 4 #1 1.0 #2 1.0

#3 1.6
#4 1.0

K  



 

4.4-24 

(2)

 
 5  

 
 

(3)  
2 NSRR 4.4.2-3(1) (2)

4.4.2-3(3) (4) 0 10 0 1 0.264
0.284 3 4.4.2-
3(5) (14) 0 10 0 1 0.264 0.284

3 4.4.2-3(15)
4.4.2-3(16) (17) (18)  

NSRR
NSRR

 
 

(a) NSRR  
4.4.2-3(1) (2) (3), (4) NSRR

#1 #2 NSRR 0.2738
10.2 GW 5.8 ms NSRR

1 1
83.5 MJ

 
 

(b)  
4.4.2-3(5) 0.26

NSRR  
 
(c)  

4.4.2-3(6) (9) #1 - #4



 

4.4-25 

10mm  
#1 #4 NSRR

0.26

SUS

4.4.2-3(15) #1 #4
/

1.0 mm
0.15 mm 1.6 mm 0.27 mm

 
 

(d)  
4.4.2-3 (10) (14) #1 #2 #3 #4 #5

4.4.2-2
A
#2 #4 #5  
4.4.2-3(16) #1 #2

100 µs 0.01% 150 µs 0.015%
PCMI %

4.4.2-3(17)
#3 #4 #1 #2

4.4.2-3(18)
#2 #4 #5

 
 



 

4.4-26 

(4)  
 

(a)  
 4.4.2-4 4.4.2-5

 
 
(b)  

1.51% 1 4
5 7 Ge

FP  
2.27 mm 4.12 mm

8M 50ml 3
2.27 mm 5

1 6
4.12 mm

7  

4.4.2-1 4.4.2-2 4.4.2-3
4.4.2-5 4.4.2-6

Ge % Ge
-Ge 170 mm

-Ge 19 mm Ge Ba-133 Ba-140
Ba-133 Eu-152 Cs-137 Co-60 0.8 mm

302keV 1408 keV 11 10%
fitting Ba-140

537.27 keV
fitting 11

 
2.27 mm 3.28 mm 4.12 

mm 10.15 mm 112 1 cal/g 105 1 cal/g 98 1 cal/g
70 1 cal/g

Ge



 

4.4-27 

(3)

4.4.2-4
133 cal/g 133 cal/g 131 cal/g

125 cal/g
Ba-140 U-235

(4)(5) 6.20%  
5 6 7 0.22 mm

120 6 cal/g 127 5 cal/g 125 6 cal/g

 

TWODANT(6)

126 cal/g  1.510 cal/g/MJ
5% fissile

 
  



 

4.4-28 

 
 

 

 

 
 
 

 
 
 

 

 
 
 
 

 

1 2 3 4

8.19 8.19 8.19 8.18

4.12 2.27 3.28 10.15

2.166 1.192 1.724 5.186

2.1664 1.1921 1.7246 5.1863

1.51% UO2

4.12 mm 2.27 mm 3.28 mm 10.15 mm

(gUO2

gUO2

(mm)

(mm)

5 6 7

2.27 mm

1

2.27 mm

2 )

4.12mm

4.12mm

(mm)

(mm)

6.430×10-2 1.253×10-1 1.302×10-1

6.501×1016.254×101(g)

No.5C

25

0.22

2.27 mm

(g)

0.001 0.002 0.002

4.4.2-1(1)  

4.4.2-1(2)  



 

4.4-29 

 
 
 
 

 

 
 
 
 
 

1 2 3 4

2021/11/29 15:22 2021/11/30 16:04 2021/12/1 15:58 2021/12/22 17:03

2021/11/30 11:54 2021/12/1 12:25 2021/12/2 12:23 2021/12/23 13:52

E (keV)

(%)

Live Time(s) 72000 72000 72000 72000

Real Time(s) 73892 73252 73540 74948

(Counts) 225027 135448 172086 107907

(cps) 3.125 1.881 2.390 1.499
2 5.984×10-4 6.030×10-4 6.005×10-4 5.842×10-4

(d)

(1/s)

%

cal/g 98 112 105 70

537.26 1

24.4 1

Ba-140

6.290×10-7

Ge

1.373×1013 1.575×1013 1.467×1013 9.871×1012

2021/9/17 14:30

1 Table of Isotopes
2 537.26 keV
3 JENDL-4.0 Fission Yield Sublibrary JAERI-Research-98-052

  U-235

(Bq) 1.160×106 7.324×105 9.864×105

fission/g-fuel

Ba-140
g-fuel

1.996×106

6.120×10118.510×1011 9.767×1011 9.093×1011

6.20% 3

12.752 1

4.4.2-2(1)  



 

4.4-30 

 

 
 

 
 
 
 
 
 
  

5 6 7

E (keV)

(%)

2021/12/6 15:49 2021/12/7 15:26 2021/12/8 11:09

2021/12/7 5:51 2021/12/8 5:28 2021/12/8 16:40

Live Time(s) 50400 50400 19800

Real Time(s) 50516 50527 19854

(Counts) 1542 3003 2039

(cps) 3.060×10-2 5.959×10-2 1.030×10-1

2

(d)

(1/s)

(Bq) 8.061×102 1.656×103 2.965×103

Ba-140
g-fuel

1.046×1012 1.103×1012 1.087×1012

%

(fission/g-fuel)
1.687×1013 1.778×1013 1.752×1013

cal/g 120 127 125

24.4 1

UO2

Bq g

12.752 1

1.225×10-2

Ge

2021/9/17 14:30

1 Table of Isotopes
2 537.26 keV
3 JENDL-4.0 Fission Yield Sublibrary JAERI-Research-98-052

  U-235

6.20% 3

7.841×105 1.481×1068.267×105

Ba-140

6.290×10-7

537.26 1

4.4.2-2(2)  



 

4.4-31 

 

 
 

 
 
 
 
 
 

0.04%

±2×10-4 ±1×10-6 ±4×10-7 ±8×10-7

6 7

4.12 mm 2.27 mm  3.28 mm  10.15 mm
2.27 mm

1

2.27 mm

2 )

4.12mm

1 2 3 4 5

4.0%

20391542

g

3003

— — — — 1.03×10-3 2.00×10-3

3.3%

±84

225027 135448 172086 107907

— 62.5408 62.5408

(g) 2.1664

±101

2.00×10-3

0.0643 2 0.1253 2 0.1302 2

(g) — — —

1.1921 1.7246 5.1863

65.0146

0.01% 0.003% 0.01% 0.003%

3
±2×10-4 ±4×10-5 ±2×10-4

0.10% 0.02%

0.37% 0.47% 0.43% 0.86% 4.4%

±835 ±637 ±741 ±937 ±73

1 
2 5 7 (g) (g)
3 1 4 5 7

1.225×10-2

1
0.46% 0.46% 0.46% 0.46% 1.5% 1.5% 1.5%

5.984×10-4 6.030×10-4 6.005×10-4 5.842×10-4 1.225×10-2 1.225×10-2

4.4.2-3  



 

4.4-32 

 
 

 
 

 
4.4.2-1  224-2   

Ba-140 537.26 keV

1 2 3 4

4.12 mm 2.27 mm  3.28 mm  10.15 mm

10.15

9.95

0.733 0.838 0.778 0.502

10.97

9.98 9.96 9.99

UO2

90.7%

4.12 2.27 3.28

91.0% 90.8% 91.1%

(mm)

UO2

(g/cm3)

 4.4.2-4   
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4.4.2-2  224-2  
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4.4.2-3 (1)  224-2 #1   

0 5 10
0
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4.4.2-3 (2)  224-2 #2   
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0

6600

13200

0 0.4 0.8
0

6600

13200

0.265 0.27 0.275 0.28
0

6600

13200

Time [sec]

Time [sec]

Time [sec]
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4.4.2-3 (3)  224-2 #1   
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4.4.2-3 (4)  224-2 #2   

0 5 100
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100

0 0.4 0.80

50

100

0.265 0.27 0.275 0.280

50

100

Time [sec]

Time [sec]

Time [sec]
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4.4.2-3 (5)  224-2 (#1)  
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4.4.2-3 (6)  224-2 (#1)  
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4.4.2-3 (7)  224-2 (#2)  

 
  

0 5 100

50

100

0 0.4 0.80

50

100

0.265 0.27 0.275 0.280

50

100

Time [sec]

Time [sec]

Time [sec]



 

4.4-41 

 
4.4.2-3 (8)  224-2 (#3) 
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4.4.2-3 (9)  224-2 (#4) 
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4.4.2-3 (10)  224-2 (#1) 
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4.4.2-3 (11)  224-2 (#4) 
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4.4.2-3 (12)  224-2  
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4.4.2-3 (13)  224-2  
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4.4.2-3(14) 224-2  

 



 

4.4-48 

 
 
 

 

 
4.4.2- 3(15) 224-2 (#1 #4) 
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4.4.2-3(16) 224-2 (#1 #2) 

 

 
 

4.4.2-3(17) 224-2 (#3 #4) 
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500

0
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4.4.2-3(18) 224-2 (#2 #4 #5) 
 

 
4.4.2-4 224-2  

 

 
4.4.2-5 224-2 ( 1.51%)  

 

0.2 0.3 0.4

1000

0

Time [sec]

#2
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4.4.2-6 224-2  

 
 


