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1 30
(1-11)
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FP
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LOCA

 

RIA
PCMI

(11)

 

LOCA

 
 

 
1

 



 

 1-2 

31 (12)

2
 

 



 

 2-1 

2  
 
2.1  

30
RIA

LOCA

LOCA
LOCA LOCA

LOCA
 

 
LOCA  
RIA

 
/  

 
 
2.2  

2.2-1  
 



 

 2-2 

(1) LOCA  
(2) RIA  
(3)  
(4)  
 
(1) LOCA

LOCA
RFEF Reactor Fuel Examination 

Facility LOCA
LOCA

 
(2)

MOX Pu
FP

NSRR Nuclear Safety Research Reactor

RIA
NSRR

NSRR RIA
RIA NSRR

 
(3)

 
(4) 29

31 RFEF
RFEF

 
 
2.2.1 LOCA  
(1)  

LOCA
LOCA

Emergency Core Cooling System
ECCS



 

 2-3 

LOCA
LOCA

1200 15%ECR Equivalent Cladding Reacted
56 7 ECCS

 
ECCS

LOCA
LOCA  

LOCA LOCA

Fuel Fragmentation, Relocation and Dispersal FFRD
(1,2) LOCA

PCT

LOCA  
LOCA

LOCA
(1-5) PCT

 LOCA
(6)

LOCA
(4)

 
FFRD LOCA
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PCT
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LOCA LOCA
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(2)  
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LOCA LOCA
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(1)  
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NSRR RIA

 
RIA NSRR CABRI

10
4 PWR CABRI

64GWd/t NSRR 50GWd/t
BWR NSRR 45GWd/t

 
10 65GWd/t

MOX
7 6

1/3 MOX 45GWd/t
11 6

ABWR Advanced BWR
40GWd/t



 

 2-8 
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18 30
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PCMI ADOPT
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M5 MOX
CN-1 PCMI

PWR/BWR
PCMI MOX

M5
 

RIA MOX
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 2-9 

 
 

(2)  
MOX RIA

NSRR
NSRR

NSRR
2.2.2-1 300mm 110mm

120mm 50mm
Hf

 
NSRR

2.2.2-2

 
NSRR

RIA
2.2.2-3
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FP

NSRR 2.2.2-4  
NSRR RIA
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c

0.1 1% (7)
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RIA

0
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2-18 

 



 

 2-19 

 
 

 
 

2.2.4-1  



   
 

3-1 

3  
 
3.1 LOCA  

LOCA
LOCA FFRD

LOCA
LOCA

LOCA LOCA
 

 
3.2 RIA  
(1) OS-1 ADOPT Zry-2

UO2 Zry-2 NSRR
LS-5 CN-1 MOX

M5
RIA CN-2  

(2) RIA
RIA

CN-1 RIA
RIA LS-5

 
(3) RIA

 
 
3.3  

LOCA
LOCA

 
 
3.4  

22
(
23



   
 

3-2 

30 6 12
30 2  

Zry-4 (SR )
300 320 0.2 %

Nb

 

 



 

4.1-1 

4  
 
4.1  

22 4.1-1 
AP2-1 AP2-24  

 
4.1.1  

BWR UO2 AP2-19

4.2
 

 
(1)  

AP2-19 4.1.1-1
2 RIA

 
 

(2)  
AP2-19 2 90 270 5 

27 
4.1.1-2  

 
 
 

  



 

4.1-2 

 
 

  



 

4.1-3 

 
 
 

 

 
4.1.1-1  AP2-19  

  

9.50

9.55
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4.1-4 

 
 
 

 
 

4.1.1-2  AP2-19  
 
 
 

0 100 200 300 400 500
0

20

40

60

80

100

120

 (mm)

AP2-19

Top Bottom

 90° ( )
 270°    ( )

LS-5



 

4.2-1 

4.2  
RIA LOCA

AP2-15 AP2-19
4.2-1  

 
(1)  

AP2-19 4.2-1 1 mm
HA1 HA2

4.2-1
HA1 HA2 709 727 wtppm HA1

HA2 200 wtppm  
 

(2)  
AP2-15 AP2-19 4.2-1 MC

 
4.2.2-1 (1)(2)(3)(4): AP2-15 MC  
4.2.2-2 (1)(2)(3)(4): AP2-15 MC  
4.2.2-3 (1)(2)(3)(4)(5): AP2-15 MC  
4.2.2-4 (1)(2)(3)(4)(5): AP2-15 MC  
4.2.3-1 (1)(2)(3)(4): AP2-19 MC  
4.2.3-2 (1)(2)(3)(4): AP2-19 MC  
4.2.3-3 (1)(2)(3)(4): AP2-19 MC  
4.2.3-4 (1)(2)(3)(4): AP2-19 MC  

4.2.2-1 4.2.2-2 FP
4.2.2-2 Photo2-4-2 1-21 µm

6.9 µm BZ-2 BZ-3 BZ-4
AP-2-15 MIMAS MOX 8 µm  

4.2.2-3 Photo 3-1 3-2 3-3 3-4
11.4 µm Photo3-1 0 8.7 µm Photo3-

2 90 9.4 µm Photo3-3 180 7.9 µm Photo3-4 270
9.4 µm  

4.2.2-4
M5

Photo4-1 4-4 Photo4-7
 



 

4.2-2 

4.2.3-3 Photo 3-5-1 3-6-1 3-3-1 3-4-1 AP2-19
MC 68.6  (63.1-73.8) µm  
AP2-19

OS-1 AP2-22

4.2.2-4 Photo 4-5 4-6
PCMI

 
 
 
 

  



 

4.2-3 

4.2-1 AP2-19  
 

AP2-19  
 

HA1-1 HA1-2 HA1-3 HA1-4 HA1 

(mg) 24.9 27.2 24.0 27.8 131.4 
(wtppm) 704.1 684.9 749.2 701.9 709 

 
AP2-19  

 
HA2-1 HA2-3 HA2-3 HA2-4 HA2 

(mg) 12.1 23.0 22.4 22.6 91.1 
(wtppm) 762.2 508.6 716.2 921.8 727 

 
  



 

4.2-4 

 
 
  



 

4.2-5 

 

 
 

4.2.2-1(1) AP2-15 MC  
 
  



 

4.2-6 

 

4.2.2-1(2) AP2-15 MC  



 

4.2-7 

 

4.2.2-1(3) AP2-15 MC  



 

4.2-8 

 

4.2.2-1(4) AP2-15 MC  



 

4.2-9 

 
 

4.2.2-2(1) AP2-15 MC  
 
  



 

4.2-10 

 

4.2.2-2(2) AP2-15 MC  



 

4.2-11 

 

4.2.2-2(3) AP2-15 MC  



 

4.2-12 

 

4.2.2-2(4) AP2-15 MC  



 

4.2-13 

 
 

4.2.2-3(1) AP2-15 MC  
 
  



 

4.2-14 

 

4.2.2-3(2) AP2-15 MC  



 

4.2-15 

 

4.2.2-3(3) AP2-15 MC  



 

4.2-16 

 

4.2.2-3(4) AP2-15 MC  



 

4.2-17 

 
4.2.2-3(5) AP2-15 MC  

 
  



 

4.2-18 

 

 
4.2.2-4(1) AP2-15 MC  

  



 

4.2-19 

 

4.2.2-4(2) AP2-15 MC  



 

4.2-20 

 

4.2.2-4(3) AP2-15 MC  



 

4.2-21 

 
4.2.2-4(4) AP2-15 MC  



 

4.2-22 

 
4.2.2-4(5) AP2-15 MC  

 
 



 

4.2-23 

 
 

4.2.3-1(1) AP2-19 MC  
 
  



 

4.2-24 

 
4.2.3-1(2) AP2-19 MC  

  



 

4.2-25 

 
4.2.3-1(3) AP2-19 MC  

  



 

4.2-26 

 
4.2.3-1(4) AP2-19 MC  

  



 

4.2-27 

 

 
 

4.2.3-2(1) AP2-19 MC  
 
  



 

4.2-28 

 
4.2.3-2(2) AP2-19 MC  

  



 

4.2-29 

 
4.2.3-2(3) AP2-19 MC  

  



 

4.2-30 

 
4.2.3-2(4) AP2-19 MC  

 
  



 

4.2-31 

 

 
 

4.2.3-3(1) AP2-19 MC  
 
  



 

4.2-32 

 
4.2.3-3(2) AP2-19 MC  

  



 

4.2-33 

 
4.2.3-3(3) AP2-19 MC  

  



 

4.2-34 

 
4.2.3-3(4) AP2-19 MC  

  



 

4.2-35 

 

 
 

4.2.3-4(1) AP2-19 MC  
  



 

4.2-36 

 
4.2.3-4(2) AP2-19 MC  

  



 

4.2-37 

 
4.2.3-4(3) AP2-19 MC  

  



 

4.2-38 

 
4.2.3-4(4) AP2-19 MC  

  



 

4.2-39 

 

 
4.2.3-4(5) AP2-19 MC  

 



 

 4.3-1

4.3 LOCA  
PWR- 1

LOCA
 

PWR-
2,3 LOCA

FP  
LOCA LOCA

4

4  
 
4.3.1 LOCA  
(1)  
(a)  

M-MDA PWR 2
MDA 

Zr Nb Sn 0.5 wt% Fe Cr 
0.3–0.4 wt% Zr-Sn-Fe-Cr-Nb 4

190 mm PWR
AP2-1 MMDA3 AP2-1

4.3.1-1  
73 GWd/t

23 µm

155 wtppm 4.3.1-1  
 
(b)  

LOCA

5 MPa
 

4.3.1-2 1160 



 

 4.3-2

mm2  
 
(c)  

4 R
No. 2 40 mm

No. 1 No. 3 No. 1 No. 2 90
   No. 4

 
 
(2) LOCA  

4.3.1-3 LOCA LOCA
LOCA

FFRD FFRD

 
LOCA (5,6)

LOCA (7,8)

3 K/s  
 
(a) MMDA3  

MMDA3 4.3.1-4
No. 2

3 K/s
(8) 13 mg/(cm2 s)  

No. 2 1173 K
No.2 1044 K 4.3.1-4

 
 
(3) LOCA  
(a) MMDA3  

MMDA3 4.3.1-5 No.2



 

 4.3-3

4.5 mm  No.1 3 180

4.3.1-5
0.3 mm 0.2 mm

0.03 mm2 No.1 2 3
1043 K  

30%
 

LOCA
0.08 g  

 
4.3.2 LOCA  
(1)  
(a) AP2-1  

31 AP2-1
(2) 31 4.3.2-1

AP2-1 73 GWd/t
µm 100 µm

65–70 GWd/t (9)

70 GWd/t
(10) LOCA

 
No. 2–5

4.3.2-1 No. 2–5
5 mm

4.3.2-2
UO2

10.96 g/cm3 100%TD 89.6%–91.6%
96.0%T.D.(11)

4.8%–7.1% 4.3.2-2

MATPRO(12) 10 
GWd/t 0.62% V /V0



 

 4.3-4

 
4.3.2-3–4.3.2-10 No. 2–5

SEM 4.3.2-4(1) Photo 1-4 4.3.2-8(1) Photo 1-5 4.3.2-8(3)
Photo 3-5 4.3.2-10(1) Photo 1-5

(13,14) 4.3.2-4(3)
Photo 3-4 4.3.2-6(1) Photo 1-4 4.3.2-8(3) Photo 4-4 4.3.2-10(2)

Photo 2-4
10 µm

(14) No. 2
4-5

No. 3
 

AP2-1
 

 
(b) AP2-3  

28 AP2-3
(2) 28 4.3.2-3

AP2-3 81 GWd/t

65–70 GWd/t (9)

70 GWd/t (10)

LOCA
 

4.3.2-11
(11)

LOCA

LOCA  
AP2-3

No. 3 11 4.3.2-12
5 mm



 

 4.3-5

(2) 4.3.2-4
No. 3

11 UO2 10.96 g/cm3 100%TD 94.0%
87.2% 96.0%T.D.(11)

No. 3 11 2.1% 10.1%
4.3.2-13

MATPRO(12) 10 GWd/t 0.62% V /V0
No. 11

No. 11

No. 3
 

4.3.2-14–4.3.2-17 No. 3 11
SEM 4.3.2-15(1) Photo 1-5 4.3.2-15(4) Photo 4-5

4.3.2-17(6) Photo 6-4 (13,14)

4.3.2-15(2) Photo 2-4
4.3.2-17(2) Photo 2-4

10 µm
(14)

No. 3 11
 

 
(2)  

AP2-3

FP  

 
AP2-3 No. 3 11

AP2-1 No. 2–5 6  
OGA (2,15) OGA

FP



 

 4.3-6

 
4.3.2-5

LOCA (5,6) 5 K/s
AP2-1 No. 5

15 K/s
 

AP2-3
1173–1273 K

AP2-1
No. 3–5 No. 2

1273 K  

 
 
(a) AP2-3 No. 3  

4.3.2-18

1 mm
1073 1173

1273 K 1%  
AP2-3

1173 1273 K (3)

1023 K
1123 K (16)

No. 3 4.3.2-13

FP
1273 K

FP
 

4.3.2-19(a)
Xe Kr



 

 4.3-7

Xe Kr
 

4.3.2-19(b) Xe Kr
FP No. 3

1273 K 3 FP
FP

1173 K
FP UO2

FP
FP

(17) FP

 
4.3.2-19 FP

FP FP
FP

 
 
(b) AP2-3 No. 11  

4.3.2-20 1273 K
1173 K

1 mm
1073 1173 1273 K 1%

1% 4%  
4.3.2-13

FP

FP
 

4.3.2-21(a) Xe Kr
4.3.2-21(b)

Xe Kr FP



 

 4.3-8

No. 11 1073 K 1
FP

4.3.2-21(a) No. 11
FP No. 3 AP2-3

2 FP 1073 K
4.3.2-20 No. 11 1273 

K FP
 

4.3.2-21 FP
FP FP

FP
 

 
(c) AP2-1 No. 2  

4.3.2-22
1 mm

1%  
4.3.2-13 No. 2

AP2-3
No. 3 11

1273 
K

 
4.3.2-23(a) Xe Kr

4.3.2-23(b)
Xe Kr FP

No. 2 1073 K 2
FP

4.3.2-23(a)
FP AP2-3 No. 11

1 FP 1073 K
1073 K 1073 K

1173 K ~300 s FP



 

 4.3-9

AP2-3
No. 3

 
4.3.2-23 FP

FP FP
FP

 
 
(d) AP2-1 No. 3  

4.3.2-24
1 mm

1%  
4.3.2-13 No. 3

AP2-3
No. 3 11

1273 
K

 
4.3.2-25(a) Xe Kr

4.3.2-25(b)
Xe Kr

4.3.2-25(a)
FP AP2-1

No. 2 1~2 FP
150–200 s  

4.3.2-25 FP
FP FP

FP
 

 
(e) AP2-1 No. 4  

4.3.2-26
1 mm



 

 4.3-10

1%  
4.3.2-13 No. 4

AP2-3
No. 3 11

1273 
K

 
4.3.2-27(a) Xe Kr

4.3.2-27(b)
Xe Kr

4.3.2-27(a)
FP AP2-1

No. 2 1 FP
AP2-1 No. 3

150–200 s  
4.3.2-27 FP

FP FP
FP

 
 
(f) AP2-1 No. 5  

4.3.2-28
1 mm

1%  
No. 5 15 K/s 3

(18,19) 1273 K
5 K/s  

4.3.2-13 No. 5

AP2-3
No. 3 11



 

 4.3-11

1273 
K

 
4.3.2-29(a) Xe Kr

4.3.2-29(b)
Xe Kr

4.3.2-29(a)
FP AP2-1
No. 3 4 FP

150–200 s  
4.3.2-29 FP

FP FP
FP

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

AP2-3 No. 1 31
(3) No. 1 4.3.2-3

4.3.2-6 No. 1
> 1 mm

SEM  
4.3.2-30 4.3.2-31

No. 1
1 mm

10 µm
4.3.2-31(2)Photo 1-1 Photo 2-1

4.3.2-31(3)Photo 4-1 4.3.2-31(4)Photo 5-1 Photo 5-2
(13,14)

4.3.2-31(2)Photo 1-1  Photo 2-1 Photo 2-3
4.3.2-31(3)Photo 3-1 2 4.3.2-31(2)Photo 2-1
4.3.2-31(3)Photo 4-1 4.3.2-31(4)Photo 5-1 Photo 5-2

 
4.3.2-32 No. 1 SEM



 

 4.3-12

4.3.2-32(3)Photo 2-3 > 500 µm
10 µm

100–200 µm

10 µm 4.3.2-32(8)Photo 7-3
(13,14)

4.3.2-32(9)Photo 8-4 2  
4.3.2-32(3)Photo 2-4

4.3.2-32(6)Photo 5-4 4.3.2-32(8)Photo 7-4
 

4.3.2-33 No. 1
4.3.2-30(1) 4.3.2-32(1)

Heywood (20)

2 25 µm

4.3.2-33(b)
Heywood

4.3.2-33 2%
1 mm  

4.3.2-34 No. 1
4.3.2-32(1)

10 µm
(13,14)

< 500-750 
µm (13,14)

 
 
(b) No. 2  

AP2-3 No. 2 31
(3) No. 2 4.3.2-3

4.3.2-6 No. 2
> 1 mm



 

 4.3-13

SEM  
4.3.2-35 4.3.2-36

No. 2
1 mm

10 µm
4.3.2-36(2)Photo 1-1 Photo 2-1

(13,14)

4.3.2-36(2)Photo 1-1 Photo 3-1 4.3.2-36(3)Photo 4-1 Photo 5-1
4.3.2-36(4)Photo 6-1 Photo 7-1 2  

4.3.2-37 4.3.2-38 No. 2 SEM
10 µm

4.3.2-37(4)Photo 3-3 4.3.2-37(7)Photo 6-3 4.3.2-37(8)Photo 7-3
4.3.2-38(7)Photo 6-3 (13,14)

4.3.2-37(3)Photo 2-4
4.3.2-37(5)Photo 4-4 4.3.2-37(6)Photo 5-4 4.3.2-37(9)Photo 8-4
4.3.2-38(2)Photo 1-4 4.3.2-38(3)Photo 2-4 2  

4.3.2-37(7)Photo 6-4

4.3.2-37(4)Photo 3-4 4.3.2-38(7)Photo 6-4
 

4.3.2-39 No. 2
4.3.2-35(1) 4.3.2-37(1) 4.3.2-38(1)

No. 1
4.3.2-39(b)

Heywood
4.3.2-39 9%

1 mm No. 1
No. 2 1 mm

1 mm
 

4.3.2-40 No. 2
4.3.2-37(1)

10 µm
(13,14)



 

 4.3-14

< 500–750 
µm (13,14)

 
 

AP2-3 No. 1 2
31 AP2-3

No. 5 6
 

  > 500–750 µm
10 µm

(11)

 
  500–750 µm

(13,14)

FP

 
 

 
 
4.3.3  LOCA  

LOCA
PWR 17 17 4

 
(1) LOCA  

PWR 17 17
4 LOCA  
4.3.3-1 LOCA LOCA



 

 4.3-15

 
4 190 mm

LOCA

 

 
LOCA

5 MPa

 
3 R

TC2 40 mm
TC1 TC3  

LOCA
LOCA

4.3.3-2 3 K/s
(21)

(5 1) mg/(cm2s) 1093 1118 K  

10%–20% ECR

10 K/s TC2 1473 K
 

ECCS (22)

1473 K (23) 1273 K
1220 1530 K (24)

1473 K ECCS
15%ECR 15%ECR 10%

20%ECR ECR ECCS
Baker Just (23)

 
TC2 973 K



 

 4.3-16

(25)

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

PWR
(26,27) 490 N

540 N
530 N

 
4.3.3-3 LOCA

 
 

(2)  
LOCA

4 4.3.3-4
4.3.3-5

 
72 mm 130 mm

FEM (28)  
4

2 (28) LOCA
(6) 410 K LOCA

 
127 N

127 N
(29)

S2 3.3 1.84 Nm



 

 4.3-17

1 mm/min
127 N

 
4.3.3-6

-126 1 N
237–633 N 1.0 mm/min

 
4.3.3-7

180
 

4.3.3-8
4

(28)  

a
2
PM  (x) 

M P a
ECR LOCA

Baker Just
(3)

LOCA
4.3.3-9

4.3.3-8
~17%ECR

 

4
 

 



 

 4.3-18

4.3.1-1 LOCA  
 

 

 

 

 

 

 

 

 
 

(GWd/t) 

 

 

(kW/m) 

 

 

 

 

 

(µm) 

 

 

** 

(wtppm) 

MMDA3 AP2-1 

PWR  

17 17 

UO2 

73 ~10 
M-MDA 

(SR*) 
23 155 

*  
**  
  



 

 4.3-19

4.3.2-1 AP2-1  

GWd/t

No. 1–10 AP2-1 
Vandellos-

2 

PWR 
17×17 
UO2 

73 
M-MDA 

(SR*) 

*  
 

4.3.2-2 AP2-1  

 

(5)  
 

%TD  
 

g/cm3  
 

%TD  
* 

%  

2 

96.0 

9.85 89.9  6.8  

3 9.94 90.7  5.8  

4 9.85 89.9  6.8  

5 9.82 89.6  7.1  

6 10.0 91.6 4.8 

100 
 
 

  



 

 4.3-20

4.3.2-3 AP2-3 1  

GWd/t

No. 1–11 AP2-3 
Vandellos-

2 

PWR 
17×17 
UO2 

81 
M-MDA 

(SR*) 

*  
 
 

4.3.2-4 AP2-3  

 

(5)  
 

%TD  
 

g/cm3  
 

%TD  
* 

%  

No. 3 
96.0 

10.31 94.0  2.1 

No. 11 9.56 87.2  10.1  

100 
 
 



 

 4.3-21

4.3.2-5  

 

 

 
 

 
 
 

K/s  

 
 

K  
 

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 

AP2-1 

No. 2 

1  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 

 

 

  



 

 4.3-22

4.3.2-6  

AP2-3 No. 1 2  

 

 

 
 

  
 

K/s  

 
 

K  

 
 

s  
 

AP2-3 

No. 1 1  

5 

1173 

0 
 

 

3.2×10-3 –4.2×10-3 Pa  No. 2 1  1273 

 

  



 

 4.3-23

 

4.3.1-1 LOCA AP2-1  

  

0 100 200 300 400 500
0

20

40

60

80

100

 (mm)

AP2-1

Top Bottom

 0° (Top )
 0° (Bottom )
 180° (Top )
 180° (Bottom )
 

Top Bottom

MMDA3



 

 4.3-24

 

 
4.3.1-2  

  



 

 4.3-25

 

4.3.1-3 LOCA  
  



 

 4.3-26

 

4.3.1-4 MMDA3  
  



 

 4.3-27

  
 

 

 
 

 

 
 

 

    
 

 



 

 4.3-28

 

4.3.2-1 AP2-1 (2) 
 

  

5 mm 



 

 4.3-29

 
4.3.2-2  AP2-1  

 
 

  



 

 4.3-30

 

4.3.2-3 No. 2  
AP2-1  

  



 

 4.3-31

 

4.3.2-4(1) No. 2 SEM  
AP2-1  

 



 

 4.3-32

 

4.3.2-4(2) No. 2 SEM  
AP2-1  

 



 

 4.3-33

 

4.3.2-4(3) No. 2 SEM  
AP2-1  

 



 

 4.3-34

 

4.3.2-4(4) No. 2 SEM  
AP2-1  

  



 

 4.3-35

 

4.3.2-5 No. 3  
AP2-1  

  



 

 4.3-36

 

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

 



 

 4.3-37

 

4.3.2-6(2) No. 3 SEM  
AP2-1  

 



 

 4.3-38

 

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

 



 

 4.3-39

 

4.3.2-6(4) No. 3 SEM  
AP2-1  

  



 

 4.3-40

 

4.3.2-7 No. 4  
AP2-1  

  



 

 4.3-41

 

4.3.2-8(1) No. 4 SEM  
AP2-1  

 



 

 4.3-42

 

4.3.2-8(2) No. 4 SEM  
AP2-1  

 



 

 4.3-43

 

4.3.2-8(3) No. 4 SEM  
AP2-1  

 



 

 4.3-44

 

4.3.2-8(4) No. 4 SEM  
AP2-1  

  



 

 4.3-45

 

4.3.2-8(5) No. 4 SEM  
AP2-1  

 



 

 4.3-46

 

4.3.2-9 No. 5  
AP2-1  

  



 

 4.3-47

 

4.3.2-10(1) No. 5 SEM  
AP2-1  

 



 

 4.3-48

 

4.3.2-10(2) No. 5 SEM  
AP2-1  

 



 

 4.3-49

 

4.3.2-10(3) No. 5 SEM  
AP2-1  

 



 

 4.3-50

 

4.3.2-10(4) No. 5 SEM  
AP2-1  

 



 

 4.3-51

 

4.3.2-10(5) No. 5 SEM  
AP2-1  

 


