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(3) p q } � ��  

(4) {�§ i �­�  
 

 

 

� � {� � {� � {� � {  
(Person 
Employed) 

� H � 8� H � 8� H � 8� H � 8{{{{  
(Person in 
Charge of 
Works) 

==== > � d> � d> � d> � d  
(Safe 
Atmosphere) 

� H� H� H� H  
(Works) 

ËÎÃeÄÍÌ
Æ

2 È  

ËÎÃeÄÍÌ
Æ

2 È  

 

Ë È ÄÍÌÆ
2 È  
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3. 



������������
 
3.1  � H � 8{� H � 8{� H � 8{� H � 8{  
 
3.1.1 ��� ? k l �Ü� ¯    
 
 �­® ¯ °Y ¯ þ<. ² °@��� ? C D � ×1 � � N ÜN�

õ   ��f'�w � �àÐ  

(1) x�+Y21 { Í�k E 7¸����� é ��� ? 1.
² °@. ² �� q 
 ñ ��Ö � ¤W���� w-Ñ � �

´Y² ³ � � ×�  

(2) @Ô ñ 4( (1) � �wxy� � ��7� � Å C 1�� ? BY
T� � �7 ! " # Y² ³ � � ×  — 

(A) �� ? ��Ü�µÜ� ¶ ' $ % i Þ �S å 9 $ % i Þ
	j� � Q � ¶ '��  

(B) �� ? ��Ü�¿Y�úVS å ¿Y « ù ¢ £�þ4 N
ÜGÜ � G G &G L M �-Ñ ' 6�  

(3) BY° ( @( (1) � Å C 1�� ? 7x)ßÅY* ¤ S��Ë
öT�   �°7T ^ Ñ + 2�Ü�S å « ù ¢ £�þ4 N

ÜGÜ � G G &G L M 1-Ñ ' 6�  
 

3.1.2 ÍÎÏ° Ð � � þ  
 

�­® ¯ °Y ¯ þ@& ñ . ² °�2 � � ����¤ � þw Ò Í

ÎÏ° Ð ������× Ø Ù Ú¦�ú   �k l 1 ¢ £Ëö C +

§¨�  
 

3.1.3 �­ ± � �� � þ  
 
 (1) < æ ± @�������G�������� � �����

���­7�­® ¯ °S@ � Í( (2) � �f¸�7 � þw Ò
° Ð <�­ ± � ��  

 
(2) ! "( (1) � �+� � þÄ � � ÍT� � à7�� } 2�  

(A) T á � �+�1  

(B) q � þ�°�  

ËÎÃeÄÍÌ
Æ

10 È  

ËÎÃeÄÍÌ
Æ

19 È  
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(a) f , 18 -�  

(b) � Y . Þ 2 f@þ4�����Y   �­� ¤ Â P
¨�1  

(c) �YY   k l � � / ­�Y2ßà á ��}¬ â S
�-Ñ   � k l � ��ßà á �  

 

3.2  � �� �� �� �  
 
3.2.1 @ ² ³ Ó � �­® ¯ °� � ��70B� � �( 3.1.1 (1)� (3)¬

Å z ���f'� � � 7� ² ³ x@� R � '* a '7@Í � �

* ¤ S�� 1 /�7 g 2 �+�f'f¸�k E �)ßf¸�Ë

ö�  
 
3.2.2 ² ³ x���­® ¯ °�Y j � � á � 
 ñ �T1  
 
3.2.3 ² ³ x���­® ¯ ° � 3 ¶ ª j � � á � 
 ñ ��à�&��  

 
3.2.4 ² ³ X µ ð ] þ4ú   �{ | } 4 1�Ôc,µ�­���� ¤

�)*+�m 5 �  

 

3.3  � H � h �� H � h �� H � h �� H � h �  
 
3.3.1 �­ ± � �x�  

(1) e À �­® ¯ °*+�k l m 5 7 æ ± @�������G
�������� � ��������­�  

(2) 6 7 �­® ¯ ° s �þ4 ! " �f'ö ( � �® ¯ °� ¯
þ�  

(3) @��	­� 8 ( 9 �� â S D O * : Ñ��­ ± � �k l
� � / ­�Y2ßà á �  

 
3.3.2 �­ ± � �� ² ³ ��­® ¯ °T á � � þ7T æ ± ; p�­7

îï<�­� < � MG æ = �­��¦���­� > ·�B � �

Y_ÕÖ7�­ ± � �x� ì æ ± �­�  
  
3.3.3 �­ ± � �xí ? Y   ��7 ý @S � ��ÎA7T@Í � * ¤

S�� 1 /� g h i Þ Å ± � �­ Z 1�× Ø �Bw Ò �­ ± �

ËÎÃeÄÍÌ
Æ

10(5) È  

ËÎÃeÄÍÌ
Æ

19 Ï 20
È  
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� C å @ 	 é �T�ú D )0@ÔÊ�w��� Ä �ð���Y

2��� ± � ��7µE F G ^��­ ± � �T�å ± � ���  
 
3.3.4 �­ ± � �zx ¾ .ÅÕk l � �7 � MÅÕ : ¾ T ~ . ² ° à

VÔj�b�ufÅ C D�   � È t k l 1 ¢ £�� ¢ �  
 
3.3.5 B � �Y_ÕÖ7�­ ± � �x ð @���w���­ ± � �î

S e - � � �+k E H I @ Ä ± � ¦@S��� J ¡ � 	 � K�

�c��@� } � B47þ4c��@´Ô å ��� 3.3.2 ú L � 
 
3.3.6 �­ ± � �µ C M . ² ° � �����­cÅÕ y ] � | p1�

KY2�k l � ��  
 
3.3.7 �­ ± � �µ : � .Ñ ± � ��°� J �1 N O � � P Gm 5 ¦

m z �  
 
3.3.8 �­ ± � �µ����­® ¯ °�Å " 0 Q C D�k l {+Gk

l R S 1 � 1T 5 @ U V � ? �ú   �{ | } 4 1¦ . q îµ C

D : �°�  

 

3.4  � � {� � {� � {� � {  
 
3.4.1 ÅY. ² °´x��@�2 � � ����¤9 Q ¾ .ÅÕk l �

��  
 
3.4.2 . ² °zx@YÕÖ� 1 /�7��­ ± � �Í�� 6 7 Ñ7¸

�­ ± � � å ��@ 3.3.1(1)1 (2) ¬�ö ( � Ñ� ¯ þ�  
 
3.4.3 . ² ° C P �­® ¯ ° 3 ä� á � ñ S7Ô à �2þ4pH�H

û�  
 
3.4.4 . ² °µ W X ��k E Y Z 7 [ à B4} � �� > ·���ÔÊ

\ ] 7 ø Y ^ _ cµ � � Q C +�  
 
3.4.5 . ² °xTÔÊ ? u� ¢ I ( k l ¦ ¢ £7'B¸� é °õ   r

M�  

 

3.5  C � � { |C � � { |C � � { |C � � { |  

 ( p q r s t u� H v �   ‘ : ; < = > ’ w x  ‘ y P = > ’% ) 
 

ËÎÃeÄÍÌ
Æ

24 È  

ËÎÃeÄÍÌ
Æ

24 È  
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3.5.1 ÍÎÏ° Ð @ ¾ .�­® ¯ ° � þ� � � ��`��­��× Ø
Ù Ú'7µ�`/��� a b  (îï� � � ��ú D ��O ) �+
l � Ù Ú1 � �­® ¯ ° C DÅÕ�§¨¦ 6 7 7T��¿��

����� � � ���­�° Ð à Tk l ����  
 
3.5.2 @��× Ø Ù Úc7ÍÎÏ° Ð µ��ÅÕ Ý Þ7T�¸ � � �

���Ü � Ík l Ö � �@ Ù Ú > c '7Ñµ*+ { ��Å Z 1

�����Ü Ý ÞðÜ � ¹ Äßà á � (Ü � ¹ Äßà á dS� â
S° Ð Û *� ) 

 
3.5.3 ÍÎÏ° Ð S,µ ² ³ ��­® ¯ °�Ö � 7� � � ��T^�

? ��Ü�� Ý Þ�  
 
3.5.4 ÍÎÏ° Ð �� Ý Þc7S e f -ÑÍÎÏ° Ð 6 7 �  
 
3.5.5 ÍÎÏ° Ð xT��� � �m¸�Ï Æ 7 
 Ý Þ Â Ã Ó@ 7 
�

Û g� ¤ �  
 
3.5.6 ÍÎÏ° Ð x � Q W ; b�u'f¸¦ N O � ��� � 7îï 8

'�+�þ4 j ��  
 
3.5.7   ÍÎÏ° Ð x��Å�� Ý Þ L M�¹ º » 8 cSD¸��<

_7xÔc h � Ý Þ L M7Ó@¸�¤ 3 � h � �¸�¹ º » ¤

îx k ¤ -S�Y2 Ý ÞK��  
 
3.5.8 ÍÎÏ° Ð ¥ x  ‘ z { | } o ~ � � ’  ��-���{ | }*+�


�� � �  �  DÍÎÏ¥¨�¥¨����� i j rK¦ i j
� � ��9 � à  ‘ z { | } o ~ � � ’  � ¤ Â ° »�  

 
3.5.9 ÍÎÏ° Ð µ�{ | }Í�G C DÅÕÎû1Ô à k ôþ4 ý ¦

����  
 
3.5.10 <��v l �cÓ��� N *T¦,µ | U ý ¦ m n *b) o p

q �� t k l �§¨7ÍÎÏ° Ð µ I �¿�þ4 Å Æ �ú   I

r � ì s t *T ¡ � �  
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4. � 
 � � � � �� 
 � � � � �� 
 � � � � �� 
 � � � � � � �� �� �� � ����
����

� � �� � �� � �� � � 1111 = > � � : ;= > � � : ;= > � � : ;= > � � : ; 1111

1111

4.1.1 �­® ¯ °G�­ ± � �1ÍÎÏ° Ð � â S° Ð 7@© I �Û
Ü�7¼ Æ ¸�2 � 0 ��¦@���ÅÕ� æ ± © � ¦t u Ë

ö�® ¯ °���­® ¯ °1 ² ³ Y ¯ þ@Í � * ¤ S�� 1 /

�)ßËö7T��. ² °@��	­��k l �  
 

4.1.2 VYÕÖ�2������ � � ����c7�­® ¯ °µ � �
)�T����ìí¼��. ² °@��	­��k l �  

 

 � v w  -  �­® ¯ ° � þÍÎÏ° Ð <��� ? (îï� � � �
� w � ��� )��× Ø Ù Ú�  

� x Ó  -  ÍÎÏ° Ð ���Ü Ý Þ1× Ø Ù Ú7C y × Ø Ù Ú+
1 (îï§¨�t u Ëö ) � �­® ¯ °�  

� x z  -  �­® ¯ °��§¨ | p (B � ×G/ { G | }G ; <
°�G~ P L MN )T Ñ Ä>ù� ] ^× Ø � j	S
¾ .� � ��  

� x �  -  �­® ¯ ° � . ² °��k l � +7 � + 1 /µîï9
¾ � �>ù1úµ�õ 1 Ëö�  

� x �  -  �­® ¯ ° � � . ² °�2ð�� ñ S�  

� x �  -  ���­��� æ ó 7T��ôõËö à T � Ï ¶ ª �
Êc X ���� ? �+ = � æ = 7Tõþ4? 5 é ê V

�2ð�� ñ S�Y2y�@ÕÖc7 � � = > µ?­

��  

 
4.1.3 �­® ¯ °� ² ³ x Æ ¸¼�)� ñ Sß5�T ò � ©°�+ �

� ���B)� ñ Sß5�7µ 9 ¾ � �>ùG�Ü Ý Þ Â Ã G

§¨ËöG�2 ñ S�1ú   ® ¯ °� Û g � 
� ñ Sß���


 6 <w � � ���� ñ Sß� � ��  

 
4.1.4 �­® ¯ °îµÉ = > � �ÅÕ)�+k E �k E µîï<�2

� � ��~ P a < ÅÕ�° � ¦rM� < � M�  
 
  

ËÎÃeÄÍÌ
Æ

24 È  
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4.2 � � � �� � � �� � � �� � � �  
 
4.2.1 >ù� ¾ � ��+  

(1) ÍÎÏ° Ð ��­® ¯ ° � þ'7µ ! "���§ � � � �
��1- w � �� (B { � )� ; é �� a b �+ Ù Ú7Ó�¸
. ² °@�2����@�����S å ø V�>ù�  

(2)  9�¸�>ùµ � 	w � × Ø Ù Ú+1¼ : � �­® ¯ °�
@+1�7ÍÎÏ° Ð µ � �­® ¯ °§¨úµ�t u Ëö

T Ñ Ä>ù� ] ^�× Ø � j	w é ST ¾ .�­���

¿ � T� . q � C D� ? u¼·¸× Ø Ð  

 (A) 
�� � �  �  ������pI} �  (2007 f )���

I � A1.2 � �  ( � � � � � 12 � )�  

 (B) 
k l ò � �� � � (2002f )�� 5.11.4 � �  ( � � � �
� 10 � )�  

(3) � � � �����Ü�+ Ý Þµ< Ù Ú­��w � � �  

(4) ST e À  � ¬����&� � ¬y��+ Ù Ú� X ST<
; é �­@© � ¬���ÅY��7w - 	�� l � y� Ù

Ú�   

(5) þ4,�� a b ���� � ?7) � � S å +b6�× Ø �
b I × Ø ­��? 5 7�­® ¯ °Rµk E ÍÎÏ° Ð ��

w - 6�× Ø Ù Ú�Éw � Õ@ � � �����w¬¬c�

���7�­® ¯ °�.þ < �® ¯ °µ��� a b ¦��

�+� � y��¥�  

(6) BYÕÖ7ÍÎÏ° Ð µ@Ñ�+1��à�w � ËöB�
Ü Ý Þ�× Ø Ù ÚNx� � y j ����  

 
4.2.2 Ü � ¹ Ä��Ü Ý Þßà á ! � � � � � 7 �"   

 
(1) <��. ² °�k l 7 � � ���w¸ÖYk l ��Ü�Í

ÎÏ° Ð µ � � ´ V¦Y2� @ ô 1¹ º » ¼ Ý Þ � � ��

���Ü7T�¸�Ü�Ó } Y � � � �yÜ � �Ü � � I

@7Ó I Y² ³ �µÜTD � + �  
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(2) �Ü Ý Þ<× Ø Ù Ú­���w � � � Ý Þ Â Ã µ � T 7 

Ó � �­® ¯ °�+�   

 
(3) k l �Ü Ý Þ�Ö � YÔÊ� � � 7ÅT X µ e Ö � *+Ô

Ê��Ü Ý Þß á �Ü � ¹ Äß á dS� â S° Ð *+�  
 
(4) * J Ü � ¹ Ä��Ü Ý Þßà á �ÅÕ&�Ð  

 (A) < � Í
> Ø » (� � )f'�( 21 &�}¬*+� á �

 ñ j � �Ö � 7 â S° Ð x@ � ÍT� � �� Û *Ü

� ¹ Äßà á Ð  

(a) # Y�C�Y � Ü � �  

(b) # Y � � â � � � ��-ÑYS å � J Ü � � q
û�  

(c) Ô I @S å � � ��C q û7îï w � �� I J �
q û�  

(d) � ( �� t �� # Y � J á â Ü � �� � �  

(e) BYÕÖ7µ¸�Í { �SCÜ � U 5 ô Ý Þ��
�Ü �   ¡ � � �7Å à ¢ £ x<SC�4� 1% �
T��T1  

(f)  )ßY2ËöT��������Ü ¤ � �  
 

(B) @dÕÖ�Ü Ý Þßà á c7ÍÎÏ° Ð � â S° Ð x
e À Ö � ÅÕ&� Û *�Ü Ý Þßà á :- 

(a) l ñ �2 � � ����Ü Ý Þßà á  �  Y   � �
� ��x � ÍT�&�¥  

(i)  x¸� â S�SCÜ � U 5 ô Ý Þ H ó ���
�Ü �   ¡ � � �7Å à ¢ £ x U 5 µÜ ç

²GÓ } Y � Ü � � I @1SCÜ � ��h<

SC�4� 1% �T��T1  

(ii )  )ßËöT���Ü ¤ � �  

(b) l ñ � � ¦ ( �1 � ( �� t ��Ü Ý Þßà á  
�  Y   � � � ��x � ÍT�&�¥  

(i)  x¸� â S�SCÜ � U 5 ô Ý Þ H ó ���
�Ü �   ¡ � � �7Å à ¢ £ x U 5 µÜ ç
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²GÓ } Y � Ü � � I @1SCÜ � ��h<

SC�4� 1% �T��BYÕÖ7 w � �O
S��� X µ Ý ÞT�¸Ô I @ � [ > Ø �  

(ii )  µ§ o Y2� ? u � � ��O § 7Tõ 
 þ
4²T>ù a < � q 6 ] ^��2����  

(iii )  # YS � � � [ � � J > Ø N ÜGÜ � �Ü �
� q 6 ð I �����  

(iv) Ô à I Y&� ¨ © � � �7T ^ � �� k ª '
� J Ü � �T1  

(v) )ßËöT�� ¦ ( �� t ���Ü ¤ � �  
 

Ü � ¹ Ä��Ü Ý Þßà á � � �S���
 7�  

 
(5) ÍÎÏ° Ð 1 â S° Ð x@�� Ý Þ' 7 
 Ý Þ Â Ã 7Y  

7 
x � Y� « Îû¥  

(A) Ý Þ @ ô ¥ ò » �È�  

(B) B� ¬ ­ @ ô ¥ ý h % ��  

(C) Ý Þ % ��  

(D) �� Ò � D Ê¥��� ® À ð / 7 È ã �B< # Y ¯ ®
���� E � O P q 7� ° ± ��Îû�  

(E) ��pHð H ó ðHû�ÜK� ² Y Ò � �  

(F) ³ ÔÊpHð H ó ðHûð��� Ý Þ Â Ã ¹ ´ � 7 

@ú   � ��  

(G) �àßà á @ µ � � �� ¶ " Y2G�w��� � �7
T1S@���k l �����§ � �  

(H) +1 Û * % �¥µ� Ý Þ % �úÊ�  

(I)  Û *ßà á ° Ð � Û g!B Û g � < â S° Ð 7- Û g
zx� P { | } / 7 � Û gúÊ"�  

(J) ßà á x � Yßà á Ç È�  

(K) Ö � �� Ý Þ° Ð ð 0 Q � · Ò ð Ò � �  

(L)  @ßà á � ( Û �ßà á ¸ �°� · Ò ¦ Û g�  
 
(6) �
 5 C Dvw � q { | }}¬Ò ¹ � â S° Ð �Îû�  

 

4.3 ����  ����  
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4.3.1 � ×¼�ß � � �����Ük l �Y2 ? u� � ×ST�¼º

¹w é . » ¼ � � � ��7Êc X ST< � � ��� ì C D ½ º

��Ü�  
 
4.3.2 S� ¾ 9 Æ ìí< � � �� ¹ ÄÜ � � � ×ìíB " ¾ 9 Æ 7x

@M²T C D 
 c ¿ Ü 16 - � À Ü Á �× D �B " ² ¸ � ×r
K7�x@M²T C D 
 c ¿ Ü 8 - � À Ü Á �× D �  

 
4.3.3 µ 
 Â L K � ×rK� : � � × rK ½ º�6 Ã ��Ü	< j

Ö�BYÕÖ7µ¸� Ä y ò d  � ×rK�� 3 D ¾ V ½ º�

Ü�DµAä�  
 
4.3.4 YÔÊ� D Å � × ? u7ST< � � �� C D½ ¤ � ×� R � �

×�  
 
4.3.5 À Ü Á �× D � 4 Kµ ] ^ � � �����Ü a ·� þ �Ü Æ �

} � B47 ¥ z¸� Ç ¤ ¦ ] ^ Å ·�Ü È ð ã © �  
 
4.3.6 Ôµ = É �µÜ Ê 2 � � ��TE ( �Ü��¿µh7�ST

¸� } â �÷ Ë �Ü�  
 
4.3.7 ��� D û7,<- 0 � �y67B Ã Ì Í � ×É¼w é � � �

��<¸ Î Ï °� å 8 c�27 D ûxc ç �� � ×�  

 

4.4 � � � � x � � � � � x� � � � x � � � � � x� � � � x � � � � � x� � � � x � � � � � x  
 
4.4.1 k ¦ ¹ R ST�¼�<ö��2 ñ Sß5�� ? u�zxT 5 ñ

Sß1-Ñm 5 �1 5 � � � ���2 3 ^ Ð 7 a -¼ ñ Sß�

Y2��  
 

4.4.2 ñ Sßzx��­® ¯ °�m¸�® ¯ °� ('B7�­ ± � �7
�¬7r s 0 Q P � )*+�  
 

4.4.3 Ñ � � � � ��^� ; < °� ¥ z¸�2 � � �����°�à
Ò �2 � � ���&��Ö � �  
 

4.4.4 ; < °�µ 7 
1 æ ó  wÜ � � ����° Ð ��+�_+2
�Ó`5�µ¼wp C D_ Ô å �Y2� � � :

 
4.5 � � {� � {� � {� � {  
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�2 � � ���. ² ° Ð | Õ zx ¾ .Í { ��2 � � ��k l

� �  (¿ � � � �( � Z )��N � �S ~ t � )� { V�� | ?
u1 : d È ¯ Å@7wxy ¯ þ7S + �Ü : ¾ 7 Ö � ¸� � +

Ü � 7 � � ���>ù1B4 ] ^ Ôk l �<��­® ¯ °µ®

i ��. ² ° Ð 9 ¾ .k l � �1 8 9 � l Y   7 
TD ¦ × �  

 
4.6 � H � h �� H � h �� H � h �� H � h �  

 
 �­ ± � �µÊc ¾ .�@ � � �����­�ú   �k l 1 ¢

£ ò � � ��Ñ� ¯ þ¼ 6 7 ��® ¯ °�� ; � �­�ö� �

Íf'1� � ��Ö � ��­��c7Ñ Ø ® ± � ¦ æ = � ã ä �

�­ Ù T¦ > Â cÑRµ@b Ä 7@ 	 � ��ÑµÔc H Ú ö�

Ä Å æ ó �­��1mw��°�� : � Åx 6 7 �  

 

4.7 n � � � � � � �n � � � � � � �n � � � � � � �n � � � � � � �   Y {  Y {  Y {  Y {����  
 
4.7.1 ; < °�µ å ³ æ � � � ���� ¡ � �VY = > � �* a c7

Ñ® i Û � P 7 Ü 6 7 � ¯ þ�<_ À �7Ñµ@M�@���

°1ú   ? � � � Ý rM��­® ¯ °µ�� ; < °� å ³ ��

V� é þ ¥ �  
 

4.7.2 @ C à V�­® ¯ °�l ñ 7 ; < °�@þ4 � ��îÔµ�2
� � ����B # Y ; < °�7�­® ¯ °��­ ± � �µk E

ÅY° Þ § � � ���  

 

4.8 ¡ ¢ £ ¤ ¥ ¦¡ ¢ £ ¤ ¥ ¦¡ ¢ £ ¤ ¥ ¦¡ ¢ £ ¤ ¥ ¦  
 
4.8.1 ���­� Ü ß µY² ³ } � = > | U � � �1 � �7'B} �

� j .£G � [ 1Yù q 6 à á | U 7 j w@ Þ â � � ����

��°��  
 

4.8.2 <µ Ç = > � �K�7w � Q MrKµîï ã ~� � 7 ä ° z å
} (B { � )7 > ~ ø 7 � + ô � 7M� ã ~� I : Æ � + ô � = >
~ 7 �� ¬ � È ã µà U � 5 ��� Ä Å�  
 

4.8.3 B ø = > | �7 } � � �¼ Ö � 7 ; < °��}�� æ �°�@
~ P V � 1 � � ���k l ç � à T�¸K¤7´Ô à �2 � �

���� ã ~�ã ~� � dS�. � 1@M~ P � � �° Ð ��� 
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4.9 = > � �= > � �= > � �= > � � � 	� 	� 	� 	  
 
4.9.1 wxk l ôõËö  

(1) x@�� U V ÜK¬�T 5 1 5 7�àÐ  

(A) � è + N �¸�à � é 7 ê @�­® ¯ °Òl�c¬� 1
/��� � � �T1  

(B) �2�OHGëHNÓ � P Q Ù ì �OS¤Åx)ß�ô
õËö�  

(2) Bþ4 � � ���Y°. ² ��7x)ßw*Í � ë* ¤ S
�� � v 7��Ó ¯ ����Y² ³ � ×�  

(3) V°��2 � 0 �� í î � » ï �Ü��Ü ' 6 � +S ¾ .
ü ðc7§¨¸� I : Æ � + ô �� L ñ Ü ò � � ó �  

(4) * ô < ¸ � ×K2) ³ ÷ Ë µÜ y 2 � � ��7,< G ^�
µÜ � C = ÔÊ q û��Cy¦ õ ö - � � É ��4��4

K�� % �7 ~ q ûCw) � � � j � [ � � �� D � $

E� ø Y_N � �7zx ÷ 
 G ^DµµÜ��Ü7 ø � �

�� ù � � ×' ú S û ì ���  

(5) @Í � * ¤ S�� 1 /�7ÔÖ 9 �Ü ü �2 � � ���B
} u ] ^ 7� g S å ³ Ü ü � £ hG $ 
 ¦&h i 	 . Þ �

] ^ Ü ü á Ü�. � Ó ý � ¾ 9 Æ � ² ¸ Æ Ý á ô � �� þ

Y � Ý á �Ü ü � c x o ! X § � � ���  

(6) B@����þ4 � ��þ4 � � ���¸��C��7T
X Ä â � � � ���þ4-ÑS ò a �CÜ � �Ü � ��

�7x)ßY2ë ´ V�Ëö!'B ( ü � ×�¸�-Ñ ?

u"7õ 
 ���   ¡ �C�Ü�  

(7) � � ��� ] ^ ¸� � � ��Ä � ��  

(8) ¸� é ° 8 ( [ + ô ¼Sß� � u�  

(9) wx¼ � 7þ4° Ð C P Y   ® ¯ °��­® ¯ ° ñ S7´
Ôµ�2þ4 H ó G�OH�Ê � / 0 ���Y   ® ¯ °�

�­® ¯ °@�¸� « k E '7Sl ñ Y   ° Ð �2 � � �

�Ð  
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(A) 9)ßY2Ëöõ 
 þ4> Ø N Ü�2����  

(B) 9 X Ä����þ4S ò a > Ø N Ü� â � � � �-Ñ
	 
 q 7ë��� 3 # Y-ÑS ò a > Ø N Ü� q û�  

(C) 9�����Y² ³ � ×Ó¨à-� # Y> Ø N Ü (�
C�Y � G &�Ü � ´ÔB� 1% LFL 1 50% OEL)7ë
-���ÜDµ²Sµ Ç � + ÅÕ�  

(D) ® ¯ °w½@OS^ � � �  

(E) MY~ a � ¦k l �SD 8 c¸��  

(F) MYß� ? ¾ � â S � + ô � 1w Ò W ; ¸�� � + ô
� � ; < °�@2 3 � ; �  

(10) Bx F °�2 H ó �OS� 
 ^ -��Ü¿Yá â Ü � � Ì
µ7Y   ® ¯ °��­® ¯ °xw½ æ ± ; é 	­7Óx�

�Ð  

(A) 2�°�@ � � + ô � ¦~ a � �  

(B) <2�°� C D � Ý � � 7ëÅ Z °�K�9 6 ¸w �
� ÈìíÓ W ; - � � ? u�  

(11) þ4 � � ���BY°. ² ��7xMY� « L MSD 8 c
¸�Ð  

(A) ² ³ £ h " Ú �}}¬ â S��{ | }*+�
�� �
�  �  ������­¸��õ   � q 1rM�( 11 ¬
Å�� � �� � + ô � �  

(B) Y² ³ £ h�. ² °9 ¾ . � �¦�� ¤ X 7 [ à ¸�
â S � + ô � ¦ 6 7 Ñ° � � � + �  

(C)  � � + ô � ´x@Mw � C I : Æ ¬ � � �k l é �
k l ¬ � �  

(D) õ � ~ a 1 � È � GS ý h k l � �� � �G � �k l
ä � ©w�  

(E) / 0 OS� � � ����Ü � ¦ � �� � c7¬c�@
����. ² °x q C D² ³ � ü ¦ � T ^ � � �. ²

° � x  Ô Þ � 4.5 0 � � ! Ù ü  () � " ü )7# ��
$ Æ µ<w � ��B - ) -  ß Þ h�  

 
4.9.2 À à  
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�­������ Ä Å À àµÔ Þ � 20 % & ' (� ( ) )� À à ü
�µ e S��. N Ü� * L é ê ) C � � À à + �µð´� 4 )

g h i j ü )w� , - w� . / 	Ô é ê � Q � 0 7 X µ ] ^ 1

)�  
 

4.9.3 0 2 � � ��  
 
�­® ¯ °µ�� � � ��@ j 6 Ù J ¤9 ¤ Â 0 2 �9Ô 3 x

Ö ñ Sß�+��� ( ! Þ 3 ñ Sß )�þ4 # Y   � 4 �5� � �
��´YS å � 6 <Sk l �2�,_7@_N � � ���2 3 7

µk E ; < °� Ñ � � J K�Y [ 1 ® � ¢ 7 q (B 8 �9&N %
: ; -�7Tõþ4° Ð ] ^� < ��  

 
4.9.4 k l ¹ R  
 

k l ¹ R S�¼���­® ¯ °Åô¸�õ   Ëö¼�9 e ²�

ö��BYÔ � Í � �7® ¯ °µ ! c = � �µ�k l ¹ R �<

w§� � 7Ôµ ³ Îg > �­® ¯ °7�­ ± � �7�-ÑÖ�

2 � � � � °� ('B¨� ± = �¨� Ù )� � � � � � � �
� 13 � C Dwk l ¹ R ¤ '�  

 
4.9.5 � â Ø  
 

@ â Ø �7 “ â �¦ ã ä�Á Â k l m n ” S��} � � � ���
� t ¿ � ;úµ : �¹Ü � ��¼  “� ~ ¦ ã ä�¹Ü} � �
� ”�� 	 � � Õ ± : â Ø 1 ã ä��°�� á 7îS�� : �­
® ¯ °¦�­ ± � ��Y�¿ � �  

 
4.9.6  ? K��  
 
 { | }}¬@ � u*+ á � 
 ñ c7S�¸ ? K��zx � Í�

&��@} � � � ��c7� � &�Sîïw � k l ��ìí�

k l � � � v 7'B� ² ³ ��­® ¯ °Åö���2 ñ Sß5

��   
 

Ë È ÄÍÌÆ
66 (2) Ï  

(4) È  
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5. � �� �� �� � � �� �� �� �  
 

5.1 AAAA  BBBB  
 
5.1.1 þ4���/ 0 OS� � � ��Ä � ß ¤ 9 ¹ ÄÜ � 7��´S

å I @Y � Ü � � Ì µ � ��)@w � Q I @ á â ò » � @ I I

�pH`7 5 S å Y�CÜ � � I @�  
  
5.1.2 A4 Î 1 B î 4 Î  

(1) �Ü�Yù q 6� É �dÖÔ � 	� é 4 Î 7° � ! ¸B -
B î -�îÔ � Y « ¢ £�Ö ó 5� � � ��Y   �>ù7

Q �Yù q 6�S& C É �ð´ Î S�<Y�m z �� � ð

´ Î � � _A4 Î ` (TLV)7T° �  � B î ��N q 6K�
D 
 c  ( ! w é � Q �� � ) <·¸ � E �w � @����c
� ø V�Yù q 6�A4 Î B�Ð  

(A) á â  ---------------  500 ppm (0.05%) 

(B) F¹G  ------------   10 ppm (0.001%) 

(C) H  ------------------   25 ppm (0.0025%) 

(D) Ó µ¹ I  --------- 5 000 ppm (0.5%) 

<k l i �7* ô �2 H ó G�û�-Ñ/ 0 ��7Ä � �

`Y   q 6�Ü � É �j�-A4 Î �  

(2) _ È t J a � � ` (OEL) m�Ü�¹ º » � É � � V� é ü
ð7 ! ¸�° P � + \ ] B î � É � � 	� ü ð�¹ º » K

�7 K $ � �°� ¢ £RÔ � . « � } � @þ4 � ��7þ

4°N´Ô ñ B î � É � � 	 50% OEL �Y � G &�Ü �
��  

(3) _ È t J a � � �c� ( n ð´ Î ` (OEL-TWA) m�Ü�¹
º » �c� ( n ð´ É � � V� é ü ð7g� ! ¸�° �

B î � É � � 	� ü ð�¹ º » K�7@ `�� � � G 

� �� D 
 c� � ��7 K $ � �°� ¢ £RÔ � . « �@

 é �� � �ð´ D 
 c����7�°S L M B î � É �

= � OEL-TWA ü ð�¹ º » K�7�xÊ � L M B î � É

�j� OEL-TWA ü ð�¹ º » K�T� L 3 7 � _ ~ B î

h��@� ü ðT���� � �¹ º » @ = É �� ! ¸d¼

N O B î -� X � � j é ê ¢ £7,_���° L M B î �
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É � = � OEL-TWA ü ð��N¹ º » K�� � �7µ e {

�� N O B î � � ( T45�  

(4) _ È t J a � � � N O B î 4 Î ` (OEL-STEL) m�Ü�¹ º
» � 15 � P ( n ð´ É �Å � V� ü ð�B�Ü�¹ º » �
É � = �- OEL-TWA ü ð�Ô � 	- OEL-STEL ü ð7�
�°S B î -��c� - Ôµ � 	 15 � P 7ë % Ôµ �
	 � - 7) - xúO	 Þ 60 � P �OEL-STEL <B445
N O B î �¹ º » K�� � � C Dm z 7S� OEL-TWA @

Í¸��  

(5) _ È t J a � � ��4 Î ` (OEL-C) m@ é �� � �þ4
c��Ü�¹ º » É ���4 ü ð�¹ º » B�Y OEL-C7
¾ Ô � �Y OEL-TWA (T � �� D 
 c<·¸ � E ) �
OEL-STEL�  

� � Q 
 � � � � � 9 � Å � � � ¹ º » � OEL-TWA ¦

OEL-STEL7TD¿ � Ð  
 

¹ º »  OEL-TWA OEL-STEL 

H  0.5 ppm 2.5 ppm 

Ó µ¹ I  5 000 ppm 30 000 ppm 

wµ¹ I  25 ppm  

F¹G  10 ppm 15 ppm 

á â Ü  1 000 ppm  

� R L  2.5 mg/m3   

S q L  
( T U G 
 U G $ U ) 

4 mg/m3   

V ¾ N Ü  
( C P � � ) 

5 mg/m3   

W X Y ü Z  
l * L  

S + 2[ L  

 
10 mg/m3  

4 mg/m3  

 


 *  
l * L  

S + 2[ L  

 
10 mg/m3  

4 mg/m3  
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�
 1 � « vw �   �° � 	� B î �wµ¹ I ¦F¹G�Å.
V� é ê � :

 
5.1.3 Y � Ü � G N Ü¦Ü �  

 
(1) á â  

(A) � *y� � y \ \ ú   �á â � � *y ] = 7 + 2 I G
¹Í q T � � � �× Ø ¾ ] = �	� � � *yá â 7d

ÖÅ}�� � × ^ < 7ëH�G�¦ ò d �´ # Y � *

y q 67 ¾ Ô $ � >ù° � �  

(B) á â Ü � �° � Y4ù}7� � Ü � É �¦ + 2c�)
¸�° � + 2á â Ü � '7 , Õ � +b � ê _ ` � � µ7

û ) � a � : \ �B + 2c�	¬ 5 � � < � b � N O

�½ ¾ + 2GÜ � Ô � �° � i · c d « ù7�B + 2

��Ü� Ì Í µÜ�¿YF¹G�H7 e � �° � i ·

úÊ� « ù�@ + 2Ü � | U �7B§ � �S å Êc+

b7'BV | °S å ,@ Ì µ� a b � + 2Y � Ü � )

f VÔ { �  

(C) H ó ! ¸9 ¹ ÄÜ � 7 ¶ S å , ó � â � � � � � ��
� � *y·�&¹) ç , Ü �  ( ó � � � � = 0� � �
� â � � � � k ª c 5 &�Y_ � � )� b � �NÜ � .
Þ Ö � V 1%� É � ú � Å ·�C g Í q 7� + 2�NÜ
� �c�	¬îS � < �,_7 � �C��Ü X � K �

k l �  
 

(2) H  

(A) � �& â g Í q ¿Y $ hH�H< ¹ h } ä �� � 7Ü
i ¡ °�* j + 2HÜ � 7,<- � y k = 7 å �° �

i · � j « ù�  

(B) Î�> Ø É � (Immediately Dangerous to Life or Health, IDLH)
� < 500ppm�  

 
(3) F¹G  

(A) F¹G�Ü i l � m 7 ! ¸ É � k j  (0.1ppm) î å n o
\ = ; �Ô	7ø Y = É ��F¹G7 o \ ¾ Ô 3 S p 7

,< = É �S ~ o \ qr� N O + 2F¹GS « ù $ s

� t u �B " = É ��F¹G7d Ñ + 2 £ 3 ¾ S ~ °

a � : \ 7 û ) [ \ �  
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(B) Î�> Ø É �  ( IDLH) � < 300ppm�  
 

(4) -Ñ  

(A)  @/ 0 ��� � � > Ø » 7T1¸� â v G��G ¹ ½
�NS å � â � � � ò a ¹ º ��� q » 7îYS å ò

a Y � Ü � �wGx * G y ��-Ñp q � ( �� l �

�7S ~ �Ü��µÜÔ²�  

(B)  @ � � @ Yr z ��H � S å I @wµ¹ I 1 Ì µ� �
�� ({ :  � � r z ¼ © Æ r | } ë'÷ ~ 	 6~8mm ½
] � z ­)·� ) 

(C)  Ü � V ¾ ¦ � � * � ���Å ò a � � " µ¹ q N Ü7
+ 2'S z � _ � " N Ü � `�����������	


 � � 
 � � � � � � � � � 
 � � � � � � � � � �

� � �  ! " # �  

(D)  ��� � ¸� � � � � ¦ Ô � � �< ~ ¦ �7 	 � Ê �
�C¦Yù� � � � � � � y k = 7 Ô � � � � y� "

�N�  
 
5.1.4 � [ 1 � �  

(1) � [ �* a ¼ÕÖT� z §� � � I @Ð  

 (A) SC q �  

 (B) µÜ�1  

 (C) CwA�  

(2) � �¼SC q @w é .45� a b �C � � � � �1÷ F �
> � � � 7 . � ,÷ F 	 = ) ~ V�/ 0 � a b � � �  

(3) V � [ * a @���w é / 0 �O`7)�O���C q 6
T G &GÜ � G � ¹� Y [� � �[ L ç � ��Ü��µÜ

g Íc7 � � ¾ YS å +b��
 2 � « vw � &��µÜ
g Í) � � � �� q 6�  

(4) w � P Q @ @ I ¹áCû�HS� U V� I G¹Í q Ü � 7
Ä � ��Ü g Í'}�w é { V� ¶ ' 1 /K�7��ÓÔ

å ³ Cw�C � �)�w é Ü � @�Ü�� É � ¶ ' 1 /�

� <_SC 1 /`� 1 /� . jw<_SC�4` (Lower 
Flammable Limit, LFL)�B I G¹Í q �Ü � É �j�_ k 47
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Î Ô²T � �1 � � C � � 1 /� . = w<_SC�4`

(Upper Flammable Limit, UFL)�BÜ � � É � = �_ k 47�Ü
��µÜ ¾ Ô² ³ � � �1 � � C � �  

(5) @ ¤ Â ���7� â Ø � � � â » �_SC � �G�4`wx
R � ��< 10% 1 1%�  

 
5.1.5 Ì µ � �  

(1) H ó �B Q ¸� G &� � yÜ � 7YS å � +b Ì µ � ��
�� H ó ¬� � 0 '7 ó ��Ü�¿µh� � � � 7�¼,

<@ � � 	­�µ � � � �Å¿� � Â Í� ? K�õö�-

Ñ& ô �B Q ¸� + µ¹ º » T i Þ � � 7î � +b Ì µ �

��p q � ( �� l � � ¹��îS � � Ì µ � ��  

(2) �Ü<w§ } ä G } � �Ü � �VÎ��< � yÜ � ¸�c7
Î � ¸/ 0 ��G Ô Õ �� @ I � E Ü 3 G�K���1p

H`�µÜ i Þ ��� y ] Ð � � + 2w 3 100% ��ÜST
� < �  

(3) V L Y , k õ � �pH���÷ � ü H7� ¬ � S�� ¬ �
� @ ç ¬ c7_N���´YS å I YGÜ�VpH5� ¬

� S 4 � Ù c7GÜ � I � Ñ � 7�pH� ¬ � S�� � =

ÜKS å ¶ ð Yw � GÜ7T � µÜÔ²�  

(4) ���B Q E J Ó µ¹ I  (B�� � � �õ � )7�Ü�¿µ
h ¾ � � � �  

(5) Y   �Ü¿µh�wxm z B�Ð  

(A) �Ü¿µhµÔ Þ � 19.5% v/v1ÔB 23% v/v�  

(B) B��� ? ��Ü¿µh@ 18% v/v�T�7ÅY°zx
§ Ù 7Ô à @_ � �� û ì ö��T1  

(C) B�Ü¿µh< 16% v/v�T�79 } u ¯ � a < �  

(6) �
 3 ¼ë�Ü�� � · � �� )�
 4 �¼w � &� � �
Ì µ� q 6�  

 
5.1.6 � 	� � ¾ � i ·�>ù  
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(1) � � � I G¹Í q G � � y q 6�-Ñ¹ º » ¾ � 7S�°
� i · « ù�  

(2) � ü G& â N � 6á â ò » S � Ä� � � � � â   �   þ 7
¡ *� � ¢ 7) � �& â £ ( �� � � � � � ¤ f � ¥ ¦ â

N j 6á â ò » � ~ § ¨ � © 7 � � â   y ª « Å ·�¬�

¾ � �� � � q 6� � ¡ *� � ¬ �  
 

5.1.7 Ü � GÜ � � * L � Ý Þ  

(1) �¼ Ý Þ � � ����Ü·�� @ ô YB§7 ­ ® ¸��î
ïSCÜ � U 5 ô ¦¹ º + ¸ ¯ Ý ô �SCÜ � U 5 ô S�

¼ ¯ Ý �Ü�¼�Y I GÜ � 7T1-Å ° ¶ j �Ô	7S

CÜ � U 5 ô Ô { �� ¯ Ý É � k j�Y � Ü � �Ü � 7ë

YB k Ì w7'BÔ å � � U 5 �Ü�¼�YGÜ�  

(2) ¹ º + ¸ ¯ Ý ô � ¯ Ý �Ü�¼�Y É � k j�Y � Ü � ¦
Ü � X � Y27S � � Ý ¸�Y � q 6îïH¦¿F � â �

�F¹G�  
 

5.1.8 wx¼ � 7Ä ü G &^7 $ B £ � G &R�YB k � y�ÅY�
C G &@ É �Öj� 25% LFL ´Y � y7) $ B £ @ 1% LFL T
�Y � y�Ü � (Ä e �Ü�µÜ )� I @ ± � v�Ü��µ¿h7
¸ à Ü � �Y ~ ° � ² \ �2 Ã �ÅT< � � �� � ×c7¸�

6 Ã �Ü¼< j Ö�  

 

5.2 § ¨ � £ ©§ ¨ � £ ©§ ¨ � £ ©§ ¨ � £ ©  
 
5.2.1 �� Ý Þ©§ÔÊÜ � � @ A Y 	 � :  B§Ü � A /¥ Ý @ G¹ º

+ ¸ ß � ô �  
 

5.2.2 B� � @ A �� é °rMc7Ü � ) � ô µK� / § ¸� � ³
­ 30 0 �K}T ¯ Ý + 2Ü � �6h�S¼Ö y ] � � � uÓ C
å Y2ôõ ´ � I @ g YÔzÖ1YùÜ � ��Ü7 a -¼ µ $

hc 5 K � �@�§ Ä Í7§¨¸� I : Æ � + ô Tõ 
 .�Ü

· � � ´ � � ? é ê 7 a -¼V��°�� ¡ � �Ü � � � J Y

D �   ¶ 7'B�°@w · ¿YÜ � � g ' ¤ � þ X � �  
 

5.2.3 µ � � ¾ 9 rK�Þ á 7�¥1 æ Ý Ü � ¹ Ä � �7k l ¥ Ý �
1 � ê � \ �wx � ��7 ¾ 9 rK { ��> Ø æ ¸  (0 æ ,  1 æ
¦ 2 æ )7 � ÍÁ Â ¬ � 6 � õ   © � Ex ia  ( { �� I @ = � � �



 25 

> Ø �æ ¸ ) ��6k l �rKSµ���� z æ7)O � �õ �
rK'B Ex d � ( � õ � Ô å )S����' 	 æ�  (� : � � � �
� � � � � � � � � , � � � O � � � � � % )  

 
5.2.4 ¸��K ¹ ¹C � � º � � � f ô �rMc7BY D � ø � ~ �

f ô a 2�  ‘Y � q 6 ’! » B ¼ µ ½ 7¿ ¾ ¬ â 7 ¿ � N"7µÔ
c Ý ÞrM� ¤ f ��  

 
5.2.5 Ù Ú. ² ° B î ��Ü ' 6�­�  
 

² ³ 1�­® ¯ °µ)ß { V�Ëö7õ 
 �Ü ' 6�2¦   ¡

���� ? 7Óµ)ßÅÕ � v �   . ² °7T ^ - + 2S å �

« ù ¢ £��Ü ' 6��­® ¯ °S¿ × Ú �}*+K
 ó 5�

��w�Ü ' 6 (¹ º » )��� � ���  
 
5.2.6 “¢ £ ' Þ § ”� À  
 

C P ² ³ � ��Ü � Ý h @ ô ¸� � Ôµ� � T Ý �w é 9 : d

Á Y� � ø � $ hÜ � � G &����  

V� � � � � } S ] ^ �* a c7 @ ô � { c � µ ¶ Î� � �y

¼ à 5 j Ö :  @ ô ¸� � µ 3 ÔT Ý hÜ � < À �7)¼¥ Ý ¼
�YYùÜ � �  
 
� �� � �B� :  

(1) ¢ß@ ¹ ½ �Üc¥ à �¢ £  

(2) ý � @ A 	 � ��¢ £  

(3) @�2ÕÖ Ý Þ��� \ �¢ £ BY? � 7µ�< ‘ � � ¢ £ ’ 

(4) B à V ‘ � � ¢ £ ’7��°�µ Â � Þ § 7�x� � uÉ¼ “¢
£ ' Þ § ” 

(5) ��°�µ � : ® ¯ °7)® ¯ °STþ� Ã Y P ¨°��
��*� Ä ¦ 7Óë C = [ \ 1 Å M  

 
� é � À { �� ³ é °�Ü¥ Ý rK�< é °�   rM� � ��  

 

5.3 ª « � ¬ ­ª « � ¬ ­ª « � ¬ ­ª « � ¬ ­  
 

� � ��S å YB é �+ 3 �V�+ 3 .V45c7ÄvÔ å �

+ I B^7ÅÕÖ�c�1ð� Æ F ¾ 5 B��­°�S � � ¸

� � � D G ¬ Ç Gð È G � d N D Å rKT ? ¾ �+�V° � B
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î �Y � Ü � B Ó µ¹ I 1F¹Gc7�
 1 S�< ± àc�2
µ�'­�  

 

5.4 ® ¯ ° �® ¯ ° �® ¯ ° �® ¯ ° � ± d± d± d± d  
 

L Y�C D �® É q X � D Å � � E J Ê Ü7 ³ pH��Ü�µ

Ü¿h Ë Ì � $ h + 2� � Ê Ü 5 S å « ù ¢ £�p q r s � t

��7zx@pH��� ü 5 � ×7�� Ã ×AAÔ K ��2p

H7 � V ù � � ×�2 Ã �  

 

5.5 ² ³ ´ µ � ´ ¶² ³ ´ µ � ´ ¶² ³ ´ µ � ´ ¶² ³ ´ µ � ´ ¶  
 
5.5.1 P F G �pH� H q Sx�ÍÎÏ° Ð � â S° Ð ßàSDk l

�2�ÍÎÏ° Ð 1 â S° Ð µ¿ � Á Â { | �Ã*+�_��

k l ¸� Í Î �§¨`¼ Û � ÅÕ�m z �  
 

5.5.2 �­® ¯ °BÖv l P F G 	�pIÅ � Y�>ù} � ? u7S
¿ � Á Â p q r s 6 ý 6 � (ICHCA)Á Â k l � Ç 5� 
 Ï ­ “p
I � Ð Ô��> Ø ”�  

 

5.6 · ¸ {· ¸ {· ¸ {· ¸ { u � ¹ º � » du � ¹ º � » du � ¹ º � » du � ¹ º � » d  
 
5.6.1 B�� a b ç è S>ù� J K ° � � L M � N Ü7 ã är s �°

x Ñ � Í { � � + ô ¦� \ �   ô �  
 

5.6.2 � � � + ô cµ � � L M � N Ü��6�wx¼ � 7 L M ¼� D
Å ? u � ·) Ò E �Ü�� ² � z ­� é z ­½ ] $ � 0.1 [
�� N Ü¼�� Ó � " � G & Ô ² Å ·� ² � z ­7wx z ­½

] Þ � 1 [�ë Q �B z Õ Â · ç �  
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6. � �� �� �� � � � � � � �� � � � � �� � � � � �� � � � � �  
 
 
6.1  �­® ¯ °1 ² ³ Y ¯ þ@Í � * ¤ S� 1 /�7<��. ² °

@��	­��k l ) C DÅÕ�ÎûGm 5 G � �� æ ± � :

:

6.2  <��. ² °@ � � ���k l ���7ÅÕ C D� � �µîï

â ¾ T� | pÐ  

(1) �21@ � � �����S å ø V�>ù7�1k l �Ü�
Ö � �  

(2) S>1 � � ���k l y� ç �1 ¡ � �  

(3) � � � ���* a � ] ^�õ   1 � µ�1  

(4) îï � + ô � � é °õ   rM�¸� ? u�  
 

6.3  w Ò q Û *ßà9 > ·}¬ â S��­ ± � �k l � ��° Ð 7

Êc X ¾ .v { V� � + ô � �¸� � �7S��<9 � M å F

æ ± @ � � ���������  
 
6.4  w Ò q Û *ßà9 > ·vu'( 59AE #( 4(1)&`ÅÖ � � �

� ����k l 1 ¢ £ � ��° Ð 7S��<9 P 	 ´ V� � �� 
 
6.5  . ² ° Ð BB�Yþ4���{^u¸k l � �ßà7-�&�

� � �Å�� � �¦ 1 /�& $ � � úÊ7�S��<9 P ¾ .

v { V� � �� À ¤¼ � 7���1{^ Û *�u¸k l � � /

­ßà á B � Í
Á Â �� Ö � G*ß¦ Î × � � 0 � � 95 �f
¸7��< P 9 ¾ .v { V� � ����Ø $ � � Ù ] m ¶ 'Ô


 � ; � � Ú �K d e �  
 

ËÎÃeÄÍÌ
Æ

23(3) È  
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7. ��������     
 

7.1  ¯ Y��( Ó � �� ® À � � I Û Ü �7BÝ�T � Ê ¦r s p

I7-pH�¤G'GÞG ß 1�H à Å/ á ��� 1 /�7w

x � ��Ô�< �������Ð·

7.1.1  � )7@ � Ê \ ��pI ( � Yp q )S å . « 1 à á Yù q 6�@
� � � ��7�­® ¯ °µ L uö� { VËö7Tõ 
 þ4�

°ð° Ð ¾ � VYù * L 7 N Ü7Ü � NN� 3 � 7��§§ �

,7pHH 3 � â ã ðõ ü ã �þ4� Æ �H5 � � � l � ä

57��pH � ��< � � ��� :

:

7.1.2 pH��< � � ��� � �7 å îï@ # Y À ×� ü 5y � ×�
ô Õ k E � � � E +* � D Ê Ü� D Å 7� $ hÜ � * � ð V ¾

� ¬ æ V ¾ L M�� $ f $ � Õ ¯ j � :

7.2  � � �zx�{ | }}¬ÉY   ��������­)*+K-

Ñ�� � �w÷¿ × �  
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! "! "! "! " ����# $ % &# $ % &# $ % &# $ % & ����
 
 
1.  
�����Ü æ Ý �7 t � X � � J æ J ç Ú �}7 2006 f�  
 
2.  
BS EN 60079-29-2:2007 Explosive atmospheres è Part 29-2 Gas detectors è Selection, 

installation, use and maintenance of detectors for flammable gases and oxygen�7 é Á�
� 6 � �  

 
3.  
���w�¹ º k l �7 t � È t k l ¢ £ ñ 1 t � X � � J æ J ç Ú �

}Í Ç 7 2001 f�  
 
4.  
�� Ä Å¹ º » � ó 5m z � ( j ê � )7 t � È t k l ¢ ñ 7 2008 f�  
 
5.  
�� � ��Ü � V ¾ 1 � � * � ���k l � ¢ £�7 t � X � � J æ J

ç Ú �}7 2000 f�  
 
6.  
�� � �� � � ¬ æ V ¾ ���k l � ¢ £�7 t � X � � J æ J ç Ú �

}7 2002 f�  
 
7.  
�� � �� � � �����k l � ¢ £�7 t � X � � J æ J ç Ú �

}7 2000 f�  
 
8.  
 � � � � � á R � � � k l � ¢ £ � 7 t � X � � J æ J ç Ú �

}7 1998 f�  
 
9.  
 ó 5���w�Ü ' 6  (¹ º » ) ��� � ��7 t � X � � J æ J ç Ú �

}7 2002 f�  
 
 
10.  
k l ò � �� � ��7 t � X � � J æ J ç Ú �}7 2002 f�  
 
11.  $Code of Safe Working Practices for Merchant Seamen, 2007%, UK Marine and Coastguard 

Agency, the Stationery Office Limited.  
[��������	
� http://www.mardep.gov.hk/hk/pub_services/code_swp.html ]  

 
12. 
�� � ����pI} � (����1�� )�7 t � X � � J æ J ç { |

}7 2007 f�  
 
13. $Confined Space Safe Practice, 2007%, International Association of Classification Societies 

Ltd., UK. 
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14. 
General methods for sampling and gravimetric analysis of respirable and inhalable dust, 
Methods for the Determination of Hazardous Substances%, February 2000, Health & Safety 
Executive, UK. 

 
15. 
� t P � � ª | > Ø È t ��� ( � ¥ ¦ m z �7 t � È t k l ¢ £ ñ 1

t � X � � J æ J ç Ú �}Í Ç 7 2003 f�  
 
16.  
Guide to Safety and Health in Dock Work�7 % � ë Á Â Ú � ñ 7 1988 f�  
 
17.  
 International Code for the Construction and Equipment of Ships Carrying Dangerous 

Chemicals in Bulk (IBC Code)�7Á Â { | �Ã7 2008 f�  
 
18.  
��k l ¸� Í Î �§¨�7MSC.1/Circ. 1358, Á Â { | �Ã 2010 f�  
 
19.  
 � 2 � � � � Ä Å � j � § ¨ � 7 Resolution A.1050(27), Á Â { | �

Ã7 2011 f�  
 
20.  
 Safety and Health in Ports�7 % � ë Á Â Ú � ñ 7 2005 f�  
 
21.  _ ¤ ¥ M � ( 1/2007ÈÐ Safety Supervision of Work in Confined Space`7 t � X �

� J æ J ç ì ¥ g7 2007f�  

 

22.  
��p q r s k l m n �7 t � J ç { | }7 1995 f�  
 ( ¸ 
{ | } 4 1 1992 f( 115A È  �  �2HI1-Ñ � � Ä �¤�ôõ

Ëö  ) 
 
23.  
 i �1 j ���k l m n �7 t � X � � J æ J ç { | }7 1973 f�  
 
24.  $Standard for the Control of Gas Hazards on Vessels, NFPA 306, 2009%, National Fire 

Protection Association, USA. 
 
25.  $Standard Practice for Confined Area Entry, D4276 – 02 (Reapproved 2007) %, ASTM 

International, USA. 
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' (' (' (' ( 1 ))))* + , - . / , 0 1 2 3 4 � �* + , - . / , 0 1 2 3 4 � �* + , - . / , 0 1 2 3 4 � �* + , - . / , 0 1 2 3 4 � � � �
�
 
 

�������
�

��������������������������������				



����

PPM� � � � � � � � � 	
 � �� �
���

35 8 � � � � � �

200 3 � � 	 
 � � 
 �

400 2 	 
 � � 
 �

600 1 	 
 � � 
 �

1000 - 2000 2 � � � � �� � 
 �

1000 - 2000 ½ - 1 � � � � �

1000 - 2000 ½ � � �

2000 - 2500 ½ � � � � �

4000 >1 � � �

�

�

�

���� � 
 ����� � 
 ����� � 
 ����� � 
 �				



����

PPM� � � � � � � � � 	
 � �� �
���

10 8 � � � � � �

50 - 100 1 � � � � �  ! " # �

200 - 300 1 $ % � � �  ! " # �

500 - 700 ½ - 1 � � � � �� & ' �

>1000 ( ) � � � � � �� & ' �

 

����

����

����

����
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' (' (' (' ( 2 5555���� 6 7 8 9 : ; < � = 4 = >6 7 8 9 : ; < � = 4 = >6 7 8 9 : ; < � = 4 = >6 7 8 9 : ; < � = 4 = > ����

����
 
 

��������  
 
í î < } ä Ü � 7 ï � = cÜ i ¡ °�Î ð � ��Ü7[�� ü � í î B

��Ü g Í7 k &� ñ ò � �7- � � É ��4��4K� % � ó $ �&

&

&

� �� �� �� �  
����

�� � ' ( ) * + , - . 
 ô ½ ¼w§ ¶ �Ü j ) } � �Ü � �/ 
 � � u 4

@ 2.37~9.5%K��wx � Y ( � � í F õ �wF Ó ö ß ÷ b ° c S n o \
Ý : à Ü � ��  
 

 
¼ ½ � ¾ d¼ ½ � ¾ d¼ ½ � ¾ d¼ ½ � ¾ d  
 
Q ��w ø �7î I @��K â ó �¼ . � R ¦ . � � I G¹Í q 7 Q �

� � â ��,< ¶ �Ü 5 � 7ÅTS@HS� � ù � Å ·Ü þ � :

:

:

� �� �� �� �  
 
wÜ�·�îïÐ  
Ó µ¹ I   19.5% 
wµ¹ I    3% 
Ô ½    28.5% 
GÜ    49% 
 
wÜ ³ ÖT ú � ò d Ê � 7�� � Q Ô � ¸��Ô	7wÜÅ¿� é � Ü

� � � �����  
 
 

¿ S À Á d¿ S À Á d¿ S À Á d¿ S À Á d 1111
1111

Î¼ I GÜ � � g Í q 7 � îïÔ � 	 60% ô ½ ¦ 40% û ½ �<�� ü Ý
VÎY� à á ) g 2 í F õ �< � i ��Î�>ùîï � [ ¦ � �7 = É

�c å ST ~ °q _ ¦ ² \ � :
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� � 	 
 �� � 	 
 �� � 	 
 �� � 	 
 �  
 
÷ Ë � � Ü¼@� � $ Ü÷ F �7 ³ ³ Ö·�< Ô ½ � � � Ü÷ Ë 	 Þ �

� ¼&h� 1% )·7wx I J Ü÷< 200 	 220 ý�  
 
 
� � 	 
 �� � 	 
 �� � 	 
 �� � 	 
 �  
 
� � Ü  ( ³ Ö·�< Ô ½ ) P 	�¹} � 7 ¦ þ 	��® 163 �·<� � 7
! <�¹ � � Ü7S i ·�>ùîï�CG ~ ° þ £¦ ² \ �  
 
 

 � � �
 � � �
 � � �
 � � �  

 
SC ² � [ z Ò E ��Ü� 7 CÜ � K�c7B ø � C � 7S z � * L �

��� � � � � Q A�Ü � ø � C � �� « q 6� * L å @ ø � C � '¸

� � � � � � Ð  
 

�  � Æ  

	 
  � � 
  

� ¿ � ¯ �  � �  

� �  � q  

w  � *  

SS  ë 
  

ñ r  S q  

� � *  �  

R ù �  U �  

 

����
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' (' (' (' ( 3 5555���� ? @A? @A? @A? @A 4 B C 9 D4 B C 9 D4 B C 9 D4 B C 9 D ����

����
 
 

wx � ��7@ ü ð � �ë � �Üî¿� « Ü �  :  
 

� '  % &    �­6h  

� ,  N2  78.08 28.01 

µ ,  O2  20.95 32 

� ,  Ar 0.93 39.95 

Ó µ¹ I ,  CO2  0.03 44.01 

-Ñ[hÜ � :  � ,  � ,  � ,  G ,  �  ; � � ²  100 ; � � ² 28.98 & /  !  

(ÝD¿ � ) 
 
wxô L @{ " 20 �T���Ü¼���© � # Ü � �´ $ g Í q �V $
Ü � � � ?c7�Ü� � �7 � �¦Ü÷î 8 K)?¹�w g ÍÜ � � �

Ü÷¼©§Ü � © I �Ü÷ � ¦$ d M % Ü � �÷¸ v %�� é � Ü÷ST�

¼ o �+T&   í ��Ü � ¿h� :

:

:

:

Â Ã � ) � Ä ÅÂ Ã � ) � Ä ÅÂ Ã � ) � Ä ÅÂ Ã � ) � Ä Å 1111
1111

�� � Ö��� + 2ë � �Ü'7�Ü¿h� � ? & :
:

� � , 0 Ü ò ,  ' ¦  ( )  � + ,  ë  
� '  

% mmHg % mmHg % mmHg % mmHg 

O2  21 160 20 150 13 100 15 110 

CO2  0 0 0 0 5 40 4 28 

H2O 0 0 5 47 6 47 6 47 

N2  79 600 74 563 76 573 75 575 

{ & : ���Ü¿h� � ? � ,°) *  
:

@ � + 	­� i Þ v 6%µÜ¦E ( v 4% Ó µ¹ I � (ÝD¿ � ) 
:

:
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' (' (' (' ( 4 5555���� 6 7 E F G + 4 = >6 7 E F G + 4 = >6 7 E F G + 4 = >6 7 E F G + 4 = >  

����
 
 

� « <9 : S � � Ì µ� � � q 6�-Ñ � + q A� q 6G�C� I C q

67T1 � " ¿h = � q 6îS � � Ì µÐ  
 

�  S q G S q ~ » G S q ( �'� , - q  ('B U | G÷ . � S q G÷ .
� U � � / 0 * )G 1 2 ­G U � �¦ U � Ê �  

�  â 3 G â 3 ~ » ¦ â 3 , - q  ('B÷ 4 D 4 +� 3 5G 3 5G â � 5
¦ â � 0 * )�  

�  ë 6 ­ 7 �  

�  ©§ Å � �r�7Bîrr�G 8 �G 8 rG 9 :�r�G ; r  ( < �
; r¦-Ñ ; � )Gr¬Gr = >Gr z Gr: ? Æ ¦r@�  

�  A q � ¯ G $ q � ¯ G � q � ¯ GWBq � ¯ GrRGR ù ¦-Ñ+
q � ¯  ('B C � D E 
 ð F × G 
 Gë 
 G H 
 G . H 
 ¦ H I )G
� J ­G Ê RG � q � ¯ G � q 1+ q K Ã » G Ê L § ¦ . ã �  

�  xGx * ¦x � �  

�  M N �  

�  F¹ < á¦ � < �  

�  r O GwGPw¦w ò » �  

�  ½ ¾ å � � �  

�  ë " �  

�  � " Ê û¦ . >G � @G � 1-ÑQ@G R @GS@GT@GU@G
*@�  

�  � � Ê û�
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' (' (' (' ( 5 5555���� H I J K K L M NH I J K K L M NH I J K K L M NH I J K K L M N O PO PO PO P QQQQA R S T UA R S T UA R S T UA R S T U

V %V %V %V % WWWWX Y 4 Z [X Y 4 Z [X Y 4 Z [X Y 4 Z [  

 
 
 

·< â S° Ð �&�¦ V �m z S�T�� W X � U VÐ  
 

http://www.mardep.gov.hk/en/pub_services/ocean/pdf/miss_gfcert_req.pdf 

 
  

 
ÍÎÏ e À 
> Ø » (� � )f'�(( 295C # ) ( 21 &�f¸) C D Û *_Ü �
¹ Äßà á ` Ý ¥ ° Ð � . 6 Ò R ��T�{ | } W Y Ð  

 
http://www.mardep.gov.hk/hk/pub_services/ocean/miss_gfcert.html 

 
{ | } � @ Ò R YÅE Z c�+ 5 6�  
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' (' (' (' ( 6 5555���� \ ] @ ^ � 
 _ ` U a b\ ] @ ^ � 
 _ ` U a b\ ] @ ^ � 
 _ ` U a b\ ] @ ^ � 
 _ ` U a b ����
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' (' (' (' ( 7 5555���� A R S T U V % cA R S T U V % cA R S T U V % cA R S T U V % c @@@@A d e U V % a bA d e U V % a bA d e U V % a bA d e U V % a b ����
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