
3-1 

 3 
 

 
 91(2)  

 (Liquefied Petroleum Gas; LPG) 
 
3.1  
     xxxxx  11/1 .  .  

    
  

1.     
2.     
3.     

 
  (0) xxxx-yyyy   (0) xxxx-dddd 

  
 



3-2 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 3   
1)  
2)  
3)  
 
 

 
 

 
 

 

 

 

 

 

 

 

 

 

 
 

 240 psig 
 30 C 

 10 /
. 

 240 psig 
 30 C 

 85% 

 240 psig. 
 30 C 

 15 kg. 



3-3 

 
1)    

1.1   
 

    
 

1.2  
 

  
  

  
    

  
   85% 

    
2)  

2.1   
 (Footing)  

2.2   
 

  
(1)  500  
(2)   
(3)  
(4)  
(5)  
(6)  
(7)     

   
  

 6     



3-4 

5    
 

 
 

�  
�  
�  
�    -  
�  

    
  

 2.3  
    

  
 LPG 

 
  1  

  
   

 
  

 
 30   

      
  

  
 

 
3)  
  

  
 



3-5 

 
  

1)  
2) -  -

 
3)  33   15  

 
 

4)  33   15  
   

5)   60  
  1  

 
 

1)  Liquefied Petroleum Gas (LPG)  
  LPG  

  
 180 Psig 

   
   

   (LPG)    250  
   

 
 

 
   LPG 

  
 250   

   
  

  
�  



3-6 

�  
�  LPG  85% 
�   

 
�  LPG 

 
�   
�  

 
 
2)      

  
    (Strainer)  

  
 

 
 

 1.   
LPG   
 2.     

 
 3.  
 4.  

 
 

 5.  
  

 
 6. 

 
 7.   

 



3-7 

 8.  LPG    LPG 
  

 
 
3.  (Pump) 

 
  

 70-100 Psig  LPG  180 Psig  30ºC  
 

   
 

 
 1.  LPG  

 
 2. 

 LPG  
 3.  

  LPG 
 

4.   
 5.  

  LPG 
 

 6.  LPG  
  

 
 

 
1.  LPG   



3-8 

2.    
  2  

 1.5  
3.  

250  
4.   0.5  
5.   0.0011-0.6616/

  10  (0.0015)/   100 
 

6.   (Flammable Mixture) 
 1.8-9.5%  

 5%  
7.  90.5-98.2%  (Complete Combustion) 

  ¾  
8.  LPG  

   
 

9.   
 

10.  
11.   
12.  ( )  
     460-580 
     410-550 
 

  LPG  
1)   

  
 (Vapour Pressure) 

  
 

 



3-9 

     70% 
 30%  180 Psig  30ºC  240-260 Psig 

 480-520 Psig  
  

 
2)  1   (LPG Vapour)  250  

 50   (LEL)  12,500   
13.5 .   27   337,500  

 
  

3)  100 
 85%  

(Hydraulic Pressure)   
 

4)  LPG  90.5-98.2%  
   

  ¾   
5)  LPG  2    

   
  

   
6)    

    
  

   
 

7)   (Source of 
Ignition)  

 
 

8)  
   



3-10 

 3   
1)  (Flash Fires)  

   
    LPG  

2)  (Vapor Cloud Explosions) 
      

3)  (BLEVE)  (Boiling Liquid 
Expanding Vapor Explosion) 

  
   

  BLAVE 
 

 
3.2   

 
  3 ( . .2542) 

    
   

  
     Major Hazard  

   
  Major Hazard 

  2  
 

 
 
 



3-11 

 
         

          11  2544  
    

1.  � LPG  �  LPG 
  

 LPG 
 

 
 

  
 

  

� 

 Checklist(1)  
What if (1) 

 �  �  
  

 
  

� 

 Checklist(1)  
What if(1) 

 �  �  
 

 
  

� 

 Checklist(1)  
What if(1) 

 �  

 

�  
 

 
  

� 

 Checklist(1)  
What if(1) 

 � 

 
 

 

�  
 

   

� 

 Checklist(1)  
What if(1) 

2.  �  
(Safety Valve) 

 

� 

 
 

 
   

� 

 Checklist(1)  
What if(2) 



3-12 

 
     

          11  2544  
    

 �  
 

� 

  
 

 
  

� 

 Checklist(1)  
What if(2) 

 �  
 

�  
 
 

 
  

 

� 

 Checklist(1)  
What if(2) 

 �  �  LPG 
 

  
 

  

� 

 Checklist(1)  
What if(2) 

 � 

 85% 
� 

  

 
 

   

� 

 Checklist(1)  
What if(2) 

3. 

 
 

�  
 

� 

  
 

  
  

� 

 Checklist(1)  
What if(2) 

 
 
 
 

�  
 

�  
  
   

� 

 Checklist(1)  
What if(3) 



3-13 

 
     

          11  2544  
    

 � 

 
�  

  
 

  

� 

 Checklist(1)  
What if(3) 

4.  �  
 
 

�  
  

 
  

� 

 What if(4) 

 � 

   
�  

   
 

  

� 

 What if(4) 

 � 

  
�  

  
 

  

� 

  What if(4) 

 �  
 

�  
 

 
 

   

� 

  What if(4) 

 �  
 

�  
   

 
  

� 

 What if(4) 

5. 
 

�  
  

 

�  
  

   

� 

 What if(5) 

6. 

 
 

� 

 
  

�  
 

 
  

� 

 What if(6) 



3-14 

 
     

          11  2544  
    

7.   
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

� /
 

 

�  
  

 
  

� 

 What if(6) 



3-15 

3.3  
  

  
 2   
 Major Hazard 

  
 Major Hazard  



3-16 

 Checklist 1 
    

  Yes No N/A  
1. / /

 
    

1.1 
 

9    LPG 
 Frostbite 

 
1.2  9    0-20ºC 
1.3  (MSDS) 

 
9    

1.4  LPG  MSDS   9   
1.5  

 
 9   LPG 

 
1.6  9    
1.7  9    
1.8 

 
 9  

 
1.9   9  

 
1.10   

1)  
2)  
3)  

9    

1.11  
  

9    

1.12   2  9    

1.13 
  

 9   
 
 
 
 
 

 



3-17 

 Checklist 2 
    

  Yes No N/A  
2.  /  

  
    

2.1        
2.1.1  500 

 
9    

 �  (Ultimate 
Stress)  

� -  
�  

 600  
 2 . 

9 
 
9 
9 

   

2.1.2  
1)  
2)  
3)  
4)  
5)  
6)  3, 4, 5 

9    

2.1.3 -  9    
2.1.4  9    
2.1.5  

 
9    

2.1.6  
1) 

  15  

 
9 

 

   

 2)  
 20  

9    

 3)  
 60  
 6  

9    

 4)  1   
9001   3 

 

9    

 5)   
10  

9    



3-18 

 Checklist 3 
    

  Yes No N/A  
2.1.7  -

 
9    

2.1.8  3  9    
2.1.9  9    

2.1.10  Bulk  
 

 9   Bulk 
 

2.1.11 
 

 9  
 

2.1.12 
 

9    

2.1.13   85 
 

9    

2.1.14  9    
2.1.15   9  

 
2.1.16  9    
2.1.17   9   Bulk 

 
2.1.18  

 
    

 1)  9    
 2) -  

 
9    

 3)  33   15 . 
 3  

9    

 4)   33   15  
 

9    

 5)  60 . 
  1 

 

9    

2.2 /      
2.2.1  

 
    

 1)  
2) 

  

9 
9 

   



3-19 

 Checklist 4 
    

  Yes No N/A  
2.2.2 

 
9    

2.2.3 
  

9    

2.2.4 -  2  

 

9    

2.2.5  
  

 9  

 
2.2.6  9    
2.2.7 

 
 

9    

2.2.8  
 

9    

2.2.9 
 

 

9    

2.2.10  
 

9    

2.2.11 
 

9   

 
2.2.12  2.0 mm  9    
2.2.13   9    
2.2.14   9    
2.2.15   9    
2.2.16  9    
2.2.17  9    
2.2.18 

 
9    

2.2.19    9   Pump 
 

2.2.20  
 

9    



3-20 

 Checklist 5 
 

    
  Yes No N/A  

2.3      
2.3.1  LPG  9    
2.3.2  9    
2.3.3 

  
9    

2.3.4 - -
 

9    

2.3.5 
 

9    

2.3.6 
 

9    

2.3.7   9    
2.3.8   9    
2.4        

2.4.1  
 

9    

2.4.2  9    
2.4.3  

 
9    

3      
3.1  LPG  Tank Car 

  
9    WI-OP-

001 
3.2   9    WI-OP-002 
3.3 

 LPG  
 

9    

3.4   
 LPG  

 9   WI-OP-
003 

3.5 
 LPG  

9    

3.6   9    WI-OP-004 
3.7 /  LPG  9    



3-21 

 Checklist 6 
    

  Yes No N/A  
3.8  

 
  

9    

3.9 
 

9    

3.10  9    
3.11  9      

 
3.12 

  
9   

 
3.13   9    
3.14   9    
3.15 

 
9    

3.16 
 

9    

4.      
4.1 

 62.5  
 

9    

4.2 
  

9    

4.3   0.6 
.  1  

 

9    

4.4  
 

9    

4.5 
 

9    

4.6   9    
4.7  (Spray)  9    
4.8 

  
9   

 



3-22 

 Checklist 7 
 

    
  Yes No N/A  

4.9 
   1 

 

 9  
 

4.10  
  

 9  
 

4.11  
  

9    
 

5 ,      
5.1 

  
9     

5   15 . . 45  
 

5.2  
  

9    

5.3 
 (Hot work permit)  

9    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



3-2
3 

 
 

 Ch
eck

list
 

 
 

 
 

Ch
eck

list
 1 

 / 
 / 

 / 
 / 

  
/

/
 :   

    
 

 
 

 
  : 

 
Ch

eck
 lis

t 1
-7 

 
 :  1

8 
  25

45 
 

 
 Ch

eck
list

 
 

 

 
 

 
  

 
 

1. 
LP

G 
  

(Ch
eck

list
 

 1.1
) 

�
 

 Fr
ost

bit
e 

 
�
 

 

�
 

 LP
G 

�
 

 

�
 

 PP
E 

2 
4 

8 
3 

(
 1)

 
(

 1)
 

2. 
LP

G 
 

(Ch
eck

list
 

 1.2
) 

�
 

 
�
 

 
�
 

 
�
 

 

�
 

 
2 

4 
8 

3 
(

 1)
 

(
 1)

 
3. 

 
(Ch

eck
list

 
 1.4

) 

�
 

 
 

 LP
G 

 

�
 

 
�
 

 
MS

DS
 

 
2 

4 
8 

3 
(

 1)
 

(
 1)

 
4. 

(Ch
eck

list
 

 1.5
) 

�
 

 LP
G  

�
 

 
�
 

 
 

2 
4 

8 
3 

(
 1)

 
(

 1)
 

5. 
 

 
(Ch

eck
list

 
 1.8

) 

�
 

 

 

�
 

 
�
 

 

 
2 

3 
6 

2 
(

 2)
 

6. 
 

(Ch
eck

list
 

 1.9
) 

�
 

 
- 

�
 

 
2 

4 
8 

3 
(

 2)
 

(
 3) 



3-2
4 

 
 

 Ch
eck

list
 

 
 

 
 

Ch
eck

list
 1 

 / 
 / 

 / 
 / 

  
/

/
 

 :   
     

   
 

 
 

 
  : 

 
Ch

eck
 lis

t 1
-7 

 
 :  

 18
 

  25
45 

 
 

 Ch
eck

list
 

 
 

 
 

 
  

 
 

7. 

     
     

    
(Ch

eck
list

 
 1.1

3) 

�
 

 
 

�
 

 
�
 

 
 

 
2 

2 
4 

2 
(

 2)
 

8. 
 

 
(Ch

eck
list

 
 2.1

.11
) 

�
 

  

�
 

  

 
1 

4 
4 

2 
(

 2)
 

9. 
 

     
     

     
     

     
   

(Ch
eck

list
 

 2.1
.15

) 

�
 

 
 

- 
�
 

 

 

2 
4 

8 
3 

(
 5)

 
(

 13
)  

10.
 

 Bu
lk 

 2 
 

(Ch
eck

list
 

 2.1
.17

) 

�
 

 
 LP

G 
  

- 
�
 

 

2 
4 

8 
3 

(
 3)

 
(

 11
)  



3-2
5 

 
 

 Ch
eck

list
 

 
 

 
 

Ch
eck

list
 1 

 / 
 / 

 / 
 / 

  
/

/
 

 :   
   

  
 

 
 

  : 
 

Ch
eck

 lis
t 1

-7 
 

 :  
 18

 
  25

45 
 

 
 Ch

eck
list

 
 

 

 
 

 
  

 
 

11.
 

 
 

(Ch
eck

list
 

 2.2
.5)

 
    

�
 

  

�
 

 
 

1 
4 

4 
2 

(
 2)

 

12.
 

 
  

(Ch
eck

list
 

 2.2
.19

) 
      

�
 

 Pu
mp

 
 

 
 

- 
�
 

 
2 

4 
8 

3 
(

 4) 
(

 12
) 



3-2
6 

 
 

 Ch
eck

list
 

 
 

 
 

Ch
eck

list
 1 

 / 
 / 

 / 
 / 

  
 LP

G 
 

 :   
   

 
 

 
 

  : 
 

Ch
eck

 lis
t 1

-7 
 

 :   
 18

 
  25

45 
 

 
 Ch

eck
list

 
 

 

 
 

 
  

 
 

1. 

 
 

LP
G  

     
     

     
     

     
 

(Ch
eck

list
 

 3.4
) 

          

�
 

 LP
G  

�
 

 
�
 

 
�
 

 
LP

G 
 

 

- 
1 

4 
4 

2 
(

 4)
 

 



3-2
7 

 
 

 W
hat

 If 
An

aly
sis 

 
 

 
Wh

at 
If 1

 
 / 

 / 
 / 

 / 
  

 
 

 
 

 
 

 
  : 

 
Ch

eck
 lis

t 1
-7 

 
 :   

 18
 

  25
45 

 
 

 W
hat

 If 
 

 

 
 

 
  

 
 

1. 
 LP

G 
 

   

�
 

 
�
 

 PP
E 

 
�
 

 
PP

E 
 

 
 

 
 

 LP
G 

2 
4 

8 
3 

(
 1)

 
(

 1)
 

2. 
 LP

G 

 
 

 

�
 

 
 

�
 

 
 

- 
1 

4 
4 

2 
(

 2)
 

3. 

 LP
G 

  

�
 

 

 

�
 

 
�
 

 M
SD

S 
 

2 
4 

8 
3 

(
 1)

 
(

 1)
 



3-2
8 

 
 

 W
hat

 If 
An

aly
sis 

 
 

 
Wh

at 
If 1

 
 / 

 / 
 / 

 / 
  

 
 

 
 

  
 

  : 
 

Ch
eck

 lis
t 1

-7 
 

 :   
 18

 
  25

45 
 

 
 W

hat
 If 

 
 

 
 

 
  

 
 

4. 

 

�
 

 
 

�
 

 LP
G 

�
 

 
 

�
 

 
 

�
 

  
 

- 
1 

4 
4 

2 
(

 1)
 

5. 
 

 
 

�
 

 
 

�
 

 
- 

1 
4 

4 
2 

(
 4)

 



3-2
9 

 
 

 W
hat

 If 
An

aly
sis 

 
 

 
Wh

at 
If 1

 
 / 

 / 
 / 

 / 
  

 
 

 
 

 
 

 
  : 

 
Ch

eck
 lis

t 1
-7 

 
 :  

  18
 

  25
45 

 
 

 
 

 
 

 
 

 
 

 
 W

hat
 If 

 
 

 
 

 
  

 
 

6. 

 

�
 

 
 

 
�
 

 
�
 

 

- 
1 

4 
4 

2 
(

 4)
 

7. 
  

�
 

 LP
G 

 
 

 

�
 

 
�
 

 
 

�
 

 

- 
1 

4 
4 

2 
(

 4)
 

 



3-3
0 

 
 

 W
hat

 If 
An

aly
sis 

 
 

 
Wh

at 
If 2

 
 / 

 / 
 / 

 / 
  

 
 

 
 

 
 

 
  : 

 
Ch

eck
 lis

t 1
-7 

 
 

 :  
  18

 
  25

45 
 

 
 

 
 

 
 

 
 

 W
hat

 If 
 

 

 
 

 
  

 
 

1. 

 

�
 

 
- 

�
 

 

2 
4 

8 
3 

(
 2)

 
(

 3)
 

2. 

 

�
 

 LP
G 

 
 

�
 

 
 

1 
4 

4 
2 

(
 9)

 

3. 
 LP

G 
  

�
 

 LP
G 

 
 

 

�
 

 
  

- 
1 

4 
4 

2 
(

 13
) 



3-3
1 

 
 

 W
hat

 If 
An

aly
sis 

 
 

 
Wh

at 
If 3

 
 / 

 / 
 / 

 / 
     

 
 

 
 

 
 

 
 

 
 

 
  : 

Ch
eck

 lis
t 1

-7 
 

 :  
  18

 
  25

45 
 

 
 

 
 W

hat
 If 

 
 

 
 

 
  

 
 

1. 
  

      

�
 

 
 

�
 

 

- 
1 

4 
4 

2 
(

 7)
 

2. 

 
     

�
 

 
 

�
 

 

- 
1 

4 
4 

2 
(

 8)
 



3-3
2 

 
 

 W
hat

 If 
An

aly
sis 

 
 

 
     

  W
hat

 If 
4 

 / 
 / 

 / 
 / 

  
 

 
 

 
 

 
 

 
 

  : 
 

Ch
eck

 lis
t 1

-7 
 

 :  
  18

 
  25

45 
 

 
 

 
 

 
 

 
 

 
 

 W
hat

 If 
 

 

 
 

 
  

 
 

1. 

 

 
 

�
 

 
 

 
 

 

�
 

 

 

- 
1 

4 
4 

2 
(

 5)
 

2. 
 

 

�
 

 
 

�
 

  

- 
1 

4 
4 

2 
(

 6)
 

3. 
 

 

�
 

  
�
 

 
�
 

 

- 
1 

4 
4 

2 
(

 7)
 

4. 
 

 
 

 

�
 

 
 

�
 

 
- 

1 
4 

4 
2 

(
 8)

 



3-3
3 

 
 

 W
hat

 If 
An

aly
sis 

 
 

 
     

 W
hat

 If 
5 

 / 
 / 

 / 
 / 

 
 

 
 

 
 

 
 

 
 

 
 

  : 
 

Ch
eck

 lis
t 1

-7 
 

 :  
  18

 
  25

45 
 

 
 

 
 

 
 

 
 

 
 

 W
hat

 If 
 

 

 
 

 
  

 
 

1. 

 
 

              

�
 

 
 

�
 

 

 

- 
1 

4 
4 

2 
(

 4)
 



3-3
4 

 
 

 W
hat

 If 
An

aly
sis 

 
 

 
     

 W
hat

 If 
6 

 / 
 / 

 / 
 / 

 
 

 
 

 
 

 
 

 
 

 
  : 

 C
hec

k l
ist 

1-7
 

 
 :  

  18
 

  25
45 

 
 

 
 

 
 

 
 

 
 

 
 

 W
hat

 If 
 

 

 
 

 
  

 
 

1. 

 
 

 
     

�
 

 
  

�
 

 
- 

1 
4 

4 
2 

(
 9)

 

2. 

  
 

�
 

  
�
 

 (H
ot 

Wo
rk 

Per
mi

t) 
�
 

 

- 
1 

4 
4 

2 
(

 10
) 



3-35 

 
3.4  
    

  4   
 2  4  

1.  2 ( )  
2.  3 ( )  
3.  4 ( ) 

 
 
 



3-3
6 

 (
) 

 
(

 1)
 

 
 

 
 

 
 

 LP
G 

 
 

 
 

 
 

 
 

 
 

 
/

/
 

 
 

 
 

1. 
 

 
   

 
1 -

 15
 .

. 25
45 

 
 

2. 
 M

SD
S 

   

 
15 

- 3
1 

..
 25

45 
 

 

3. 
 

• 
 

• 
 

• 
 

 
15 

- 3
1 

..
 25

45 
 

 

4. 
 

 
  

 
15 

- 3
1 

..
 25

45 
 

 

  



3-3
7 

 (
) 

 
(

 2)
 

 
 

 
/

/
 

 
 

 
 

 
 

 
 

 
 

 
 

 
/

/
 

 
 

 
 

1. 
 

 
   

 
1 -

 15
 .

. 25
45 

 
 

2. 
 

    

 
15 

- 3
0 

.. 
254

5 
 

 

3. 
 

   

 
1 -

 30
 .

. 25
45 

 
 

4. 
 

  
 

1 -
 10

 .
. 25

45 
 

 

 



3-3
8 

 (
) 

 
(

 3)
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

  
 

 
 

 
 

 
 

 
 

 
 

 
/

/
 

 
 

 
 

1. 
 

   

 
1 -

 15
 .

. 25
45 

 
 

2. 
 

    

 
15 

- 3
0 

.. 
254

5 
 

 

3. 
 

  

 
15 

- 1
5 

.. 
254

5 
 

 

4. 
 

   

 
15 

- 1
5 

.. 
254

5 
 

 



3-3
9 

 (
) 

 
(

 4)
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

  
 

 
 

 
 

 
 

 
 

 
/

/
 

 
 

 
 

1. 
 

   

 
1 -

 15
 .

. 25
45 

 
 

2. 
 

    

 
1 -

 30
 .

. 25
45 

 
 

3. 
 

   

 
1 -

 15
 .

. 25
45 

 
 

4. 
 

   

 
15 

..
 - 1

5 
.. 

254
5 

 
 



3-4
0 

 (
) 

 
(

 5)
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
/

/
 

 
 

 
 

1. 
 

   

 
1 -

 15
 .

. 25
45 

 
 

2. 
 

    

 
15 

- 3
0 

.. 
254

5 
 

 

3. 
 

   

 
15 

- 3
0 

.. 
254

5 
 

 

4. 
 

  

 
15 

- 3
0 

.. 
254

5 
 

 



3-4
1 

 (
) 

 
(

 1)
 

 
 

 
/

/
 

 
 

 
 

 
 

 
 

 
 LP

G 
 

 
 

  
 

 
 

 
 

1. 
 LP

G 
 

 
 LP

G 
 

 
�
 

 
�
 

 .
.45

 
 

2. 
 

MS
DS

 
  

 
�
 

 
�
 

 .
.45

 
 

3. 
 LP

G 
  

 
�
 

 PP
E 

 
�
 

 PP
E 

 
 

4. 
 PP

E 
    

 
�
 

 PP
E 

 
�
 

 PP
E 

 
 

LP
G 

 



3-4
2 

 (
) 

 
(

 2)
 

 
 

 
/

/
 

 
 

 
 

 
 

 
 

 
 

 
 

  
 

 
   

 
 

1. 
 

   

 
�
 

 
�
 

 

 

2. 
 

    

 
�
 

 
�
 

 
 

3. 
 

     

 
�
 

 
�
 

 

 

 



3-4
3 

 (
) 

 
(

 3)
 

 
 

 
/

/
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

1. 
 

      

 
�
 

 
�
 

 
 

2. 
 

      

 
�
 

 
 

�
 

 10
 

 

 

 



3-4
4 

 (
) 

 
(

 4)
 

 
 

   
 LP

G 
 

 
 

 
 

 LP
G 

 
 

 
 LP

G 
 

  
 

  
 

 
     

 
 

1. 
 

    

 
�
 

 
�
 

 
 

2. 
 

    

 
�
 

 
�
 

 

 

3. 
 

   

 
�
 

 
�
 

 
 

 



3-4
5 

 (
) 

 
(

 5)
 

 
 

 
 

 
 

 LP
G 

 
 

 
 

 LP
G 

 
 

 
  

 
 

     
 

 

1. 
 

                

 
�
 

 LP
G 

 

�
 

 LP
G 

 

 



3-4
6 

 (
) 

 
(

 6)
 

 
 

 
 

 
 

 
 

 
    

 
 

 
 

  
 

 
    

 
 

1. 
 

      

 
�
 

 

�
 

 
 80

% 
 

2. 
 

       

 
�
 

 

�
 

 
 ±

 
0.0

05%
 

 

 



3-4
7 

 (
) 

 
(

 7)
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
  

 
 

    
 

 

1. 
 

       

 
�
 

 
�
 

 
 

2. 
 

      

 
�
 

 
�
 

 

 
 

 1/
3 

 

 

 



3-4
8 

 (
) 

 
(

 8)
 

 
 

 
 

 
 

 
 

 
 

 
  

 
 

 
  

 
 

    
 

 

1. 
 

      

 
�
 

 
�
 

 
  

 

2. 
 

        

 
�
 

 
�
 

 

 
 

 



3-4
9 

 (
) 

 
(

 9)
 

 
  

 
     

  
 

 
 

 
 

 
 

 
 

 
  

 
 

 
 

  
 

 
 

 
 

1. 
 

    

 
�
 

 
�
 

 80
% 

 

2. 
 

    

 
�
 

 
�
 

  

 

3. 
 

     

 
�
 

 
�
 

 
 

 

 



3-5
0 

 (
) 

 
(

 10
) 

 
  

 
 

 
 

 
 

 
 

 
 

 
 

  
 

 
 

 
  

 
 

    
 

 

1. 
 

      

 
�
 

 
�
 

 

 

2. 
 

       

 
�
 

 
�
 

 
 

 



3-5
1 

 (
) 

 
(

 11
) 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

  
 

  
 

 
    

 
 

1. 
 

       

 
�
 

 
�
 

 
 

2. 
 

       

 
�
 

 

�
 

  ±
 0.0

5%
 

 



3-5
2 

 (
) 

 
(

 12
) 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

  
 

 
    

 
 

1. 
 

       

 
�
 

 

�
 

 
 

2. 
 

       

 
�
 

 
�
 

 
 

 

 



3-5
3 

 (
) 

 
(

 13
) 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

1. 
 

      

 
�
 

 
�
 

 
 

2. 
 

     

 
�
 

  
�
 

 
 

± 
0.0

5%
 

 



3-54 

 
3.5  

  
   

  2 
 

 
3.6  

   
1)  
2)  
3)  
4)  
5)  
6)  
7)  

  
1.   (LPG) 
2.  
3.     
4.  

 
  



3-55 

 
 

 / /  /    
      

      
1 / /   3 2 3 
2 / /   3 5 13 
3 / /   Bulk  2 

 
3 3 11 

4 / /  
 

3 4 12 

5  
 

3 2 3 

6 / /  LPG  3 1 1 
7 / /  LPG  3 1 1 
8 / /  

 
3 1 1 

9 / /   (PPE) 
 

3 1 1 

      
1 / /  

 
2 - 2 

2 / /  
 

2 - 2 

3 / /  
 

2 - 2 

4 / /  
 

2 - 2 

5  
LPG 

 
 

2 - 4 

6   LPG  2 - 1 
7   LPG 

 
2 - 2 

 
 



3-56 

 
 / /  /    

      
8   

LPG 
2 - 2 

9   2 - 1 
10   

 
2 - 4 

11   
 

2 - 4 

12  
 

2 - 4 

13   
 

2  4 

14   2  13 
15   

 
2  7 

16  
 

2  8 

17  
    

2  5 

18   2  6 

19  
 

2  7 
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2  8 
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