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Abstract − Near miss is defined as an extraordinary event that could have reasonably resulted in an accident or incident. Near

miss must be found and removed for preventing major accident due to the strong relationship between near miss and real acci-

dent. This paper suggests a new method of managing accident data, which efficiently handles numerous safety data coming

from real chemical processing plants. Actual 2,200 data from petrochemical company A were analyzed and the ‘detailed clas-

sification sheets’ were produced. The result of the actual data classification was similar to Heinrich’s 1 : 29 : 300 theorem.

yHAMS(Yonsei Hazard Analysis Management System) was developed to classify and identify potential hazards and suggest

the priority of investment to improve the safety of the plant. The data classification method was improved to adapt domestic

accident situation and the result was 5 major and 60 detailed classes. The system was applied to another 1,770 accident data

during the next six months and the number of safety accidents was sharply decreased. yHAMS was proved to be effective in

reducing safety accidents in a chemical plant through efficient management of near misses.
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� BC�� �8 ���R ��D �� G� �� ��D 'aX�

QT! �, � d� B� VH!> ^�2�� ¡� hEF a$ �

¢£¤ 2� �. ¥ 2�� bn 'a� '¦
�� o�� §¨©

�ª$, [«�� ¡D 	�
 �¬ �� ��, opB� },� ^

­ aOX �D 2®D x�`> ¯� °±° 28 �8��� )�

�k E��²�. �³m )h 2�A� 2®D x�� ���� Q

T!� 6�´� �#D x�Ak ^�2�� µ�¶ ·���� ¡

D ��� ¸^YJ � 'ak F¹!� hºk »�!" 2�� Q

T!	 8X, => 2�� :QU � 6> 'ak l� ¸^YJ ,

¼¬��½ x 2��� 8�� '¦
�� g> ¾� yW )�!

�. "	� ^�2�¿ JÀ 2Á� QT£k | a
 B� �� �

�> QT!$ ÂÃ�M ÄFÅ 2�M O�� �J@ �¢�� 6

> ÆÇ!$ Â� 2Ák �lD�. ^�2�> a�� x�X �D

a� YE
a GH�aR ÈEeVX �D GH�a� )�IÉk

| QTD�. �> ��Å Êa� Ê��M ?�
a eVX s`�

] �NI> ¾� ^_� Ë�� FG	M 2Ì�
 �a � bG�

"# �$ eV�aX ijk Í>�[1]. ÎÅ �ÏÐ� )X x��

Ç!> ¾k $Ñ� EÒ�M Óa� Ô� §¨, ��� Eb� ��

Êa
a ÇG� },� 9¼M �8X hD �Ñ�ÕX ÖWI� 6

�� T�!m n�. �#M �,> 8* ×uR eV� },� aÑ

� 8e� Ø�!�[2, 3]. 2x K�M DÙÚ� ^ÛD x�� Ç!

m n�. �� x�� Ü� MÝ �¾� �8�ÑR Ô�� NÞ�X

},� 6Éßk àák � 6�. �#M },> �¾k âm ãJä

�� �� ��!¼M �t å�æ x�� Ç!m I> ¾��. �¾

� �� ��I� 9Ý ç�X èm IJ yé�êX ë$m I� �

�X> ��O�� �J$m n�. �� ^�2�� ��� )h2�

� ì> í� Z'��. �#	X ^�2�� °± )�D },� a

Ñ!� ���î] D�. � ^�2� ��� Ø��� h02�~

VlD 2�� ��¯� � ��ij . 2�� z	� �ï�> ¾

��� ÄFÅ ð�n�. ¥, )h��2�~ ^�2�� 'aR B

ñ �k F¹!" pò� 9Ý ¡�
�� :�U ]D ��� ó�

[4]. �#´� �ô� ^�2�� ���î D�.

Ó ��X�> ����X� )hO�~ ^�2�~� �����

�õ!� QöD µ�¶� u÷�vø, 2�01ø, 	a?ø ���

2�GH�ø �� ùúø� F&!� F¹D�. �� ¡� ^�2�

� *�
�� ��!" )h��2�� û¬D 8* ��O�� üý

� 6> þ�k ,�D�. � þÿ� ýe�� 2�� ��U � 6>

'a F¹R �� '�!m ��U � 6m µ�¶·��� ��!�

F¹!" ��U � 6> ^�2� �� ����k ÊQ! �.

2. �
� ��

����� Q8¬X s` ��D %&� ��?@k 34!m I

� � D �NA� [«�IÝ� ��B� �&X ¨$ Âm aO

X �D �82��� �^$� 6�. �X h� ���8� jBk

GD hº�� 	�[� �8�Ñ, ,�
a �8Þ
 . �Nop�

�8� Þ9 �� Mç��. b*ø� 9Ý NE, Vi�, Z�[, �

�� 	ç ��[A�� � b*A� �8X hD )��k ÄFÅ

aÑ!� ��� dUX Äx!7 ��D 01� 
�*,� ���

î] ®	� �R� �k � 6�� Ô�D�. �#	X NE� Þ�

D ÿ ,N �$~ Vi�� �8Vi������ ��R Z�[�

�8�Ñ �3 . ���� !M� *�� IJî D�. 8�
��

�8jB� ��~ �«A� ���$� *��IJ ��7, � �æ

µ ��Ë�X� QT!> 2�Ak F¹!" 2� Ê�R þ$X �

D ��A� <� ��IÉ�. Ó �}X�> � )X !a�Å '�

� 
-!� ��! �[5]. �> QTD 2�� ¡�� !a�Å� F

¹!" Q�D ¾�� 8* 330Á� 2�� QT! �Ý � )X ^

�2�(near miss)� 300Á� QT!�, VO�(light industrial accident)

� 29Á� QT!7 1Á� )h2�(major industrial accident)� QT

D�> ¾��. � p�� !a�Å� 75,000"Á� 2�� F¹D �

R� N�D ¾��. �¾k !a�Å� 1 : 29 : 300 '�`� D�[6].

"	� ^�2�` ¬� C2[� x�M Ë� [*� �¬ �X �

!" O�� ýJ� � 6> Bñ� QT! �M ��Å uv
a

2�� �J$$ Â� Bñk �D�. VO�> B�2�� QT!¼

M op� qw� QTD 2��7 )h2�> a
 2� . �NX

� ijk l�> 2�� �D�. �~ ����> Bird� ,�D 2�

�� p�a )B :VB :ÏB�2� :ÏB� . Ï�� 2��

1 : 10 : 30 : 600 ��� 6�[7]. "	� !a�Å� ÿ�R �t ¯� ^

�2�� 	�[� ÏB� 2� )X� ?
 wx� 6> VW~ ó

> VW� F&!" ��! �> ¯��. �~ :2!m l� ��

2� 2�QT�� F&X�� �ùk 2�, �Z :Q 2�, �(Ð�

�B� 2�, ^�2� ��� ��8D �«/B1� MK7 � ���

� 1 : 30 : 300 : 30,000 : 300,000̀� 9� ��!� 6�[8].

�,f$ ��O�� �®� ù
�� SMV(Symbolic Model Veri-

fication), HAZOP study, FTA, ETA � GHk F¹!� ���� 

!" GH� N�� ��¬��½ �� Ê�!!> <� "�A� �

�IJ��[9-13]. �X h� Ó �}� ��Ë�X� QT!> x,

^�2�� F¹!� hºk #$ QTD ^�2�� ,¼¬��½

��O�� �®�%> ¾k ��� ù&� ! �. þÿ
��> 2

��X� QT!> 2� µ�¶Ak F¹D �ß GH�� Æ�� ¡

� �� � GH�k '� 6> ��M �®� ¸^Y� �� <�

2� ���� '� 6> (k ¸^YJ bJ� )[p-k �*


�� 2-!> ¾��. � þÿk 2-!Ý 	�� +�B ,D
a

,�k 
�
®X 2-U � 6�7 2- ��� ¡� )[n (X

�� 2��� ��k pò!" )[� 
N�k ÔøU � 6�. �

�� pòn �R� F¹!" )[n (�M ��X�� GH��M

GH ��� �®I$ ÂÃ�Ý F¹�R� �&ª$ §¨n )[ 

¤ ¾�´� �� F¹�� )[�î !7, �®! �Ý � �ß�

� � GH�R GH ���� '� 6> ��M �®X� )[� �

!U � 6�[14]. bn ^�.J> �| QT!> 1Á� ^�2��

��Å 1Á� /[B� x�M O��� µ�¶]�� aÑ!$ Â

> ¾��. !M� )h2�� QT!	 8f$> �ô� ��� :

2D VO�� QT£�7 =D � 9� ° <� ^�2�� 6Ék

¾�`� 9� x@
�� 2�� ü�!Ý )h2�� 0-X 1J

6> ^�2�� ¸^YJ ü"î] �¢���� Ô�£�. ���

� ^�2�� F¹!� 2��X�� 2� +�k ��!" � �

� ü"M���½ Ë�X�� VO�� ü�� M^� )h2��

,¼!> ¾� Ó ��� ù
��. !a�Å� 1 : 29 : 300 '�X ð

�!" F¹!" 9Ý ?2X 1J6> ^Û£¤ Bñ, ¥ ^�2�

� ��Ë�X yW <� QT!� 6	 |}X a$ �¢£¤ )h

��2�� 3�$ Â� �� QTD�� U � 6�[15]. s`� ^

b l#D ^�2�� ¸^YJ � 'aAk ,¼!Ý VO�� üJ

A ¾�� M^� )h2�� ,¼!> ZÓ
a hº� 4 � 6�.

3. ����	 �� � ��

^�2�> 5O GHR> � �l� �t 2���. 5O GH�

2�� � � 6> Þ6k �$� 6> GH�� �~ �ïm ^�

2�> x,� ýJ7 2�$] zm Ù$$ Â� x, QTD 2�

��. ?� 5O GH� Ëx� MçMÝ 2�� MçM8$] x,
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QTD 2�> ^_`> ¯� ^�2�~> � �l� �ï�. �³

9 ^�2�� 2®D },� T�!	9�> �l QTD 2�� a

Ñ�� x 2�~ �:ó> )�D 2Á�� ���î D�. ;5D

��� ¡� ^�2�� ¸^YJ F¹!� � hpºk #$î] <

=
�� )h ��O�� üý � 6	 |}��. D 2��X� Q

TD ^�2�� 2� 01� F&!� ¡�YJ F¹!" 9Ý ,

ý <� ^�2�� QT!> >?@� J.a$ ��� <� QT

!> 2�� :0k A � 6�, 2�A� GH ��� F¹!Ý �

	��X� �� GHD (k ¸k � 6�. �³m �� ��I>

O� µ�¶� �-!" 2��X� JÀ 01� 2�� JB ��

X� C, �� <� QT!� 6>$� A � 6�7, DR
��

�X hD hpºk #E � 6�. 2�� u÷�v 'aøR 	a

?ø� F&, F¹!Ý �8��� GD )[M 9F� Ø�U | Ê

� �NR Ê��a� W� �G� �N!>µ � �G� 4 ¾��.

Ëx
��� 2��X DNn ,�R N�� 	�k ��!" )[


N HI� �!!� )[ W� �G� �NU � 6�. = )[D

-X> )[D hBX� 2�� üJAÉ>$ ^­$� ÞaU � 6

�. 2�~ GH ���� üÉ�Ý � �NX J^6> Ê�2�X

)[!�, � �ß )[ hBX Ì2� d;k �)U � 6k ¾�

�. ��D ×�� Ê�� I> ¾E¶ �N� o�[*� },¯X

�D Ê�2�f$, �	
�7 ýÌ�a 2�X�E¶ �	
�7 �

�
�� Ê��î !> 2�f$ ��U � 6�. ��� j- òK


a )[~ L �N� o��X� ÄFÅ �-U � 6k ¾��.

�³m $�
a ��R "�k 	E�7 �8��X )[� D�Ý

2�� üJô> ËBk M�� ÞaU � 6k ¾��. s`� 2�

�X� 2� �� [(� µ�¶·���!� DR
a �8�� �

��k ��!	 G��� �ô� 2� µ�¶> N*
a ��� �

î D�. �� ¡� Mç7 ×�[� x� 'ak F¹!" *�
a

,þR 2- hºk �
� ZÓ
�� O� ,þk U � 6�. �

ÙX ,�D ^�2� 2O> �Y ��Ì2a A2� x, µ�¶�

7 � µ�¶� F&!" ,�! �. A2� ’97P�� 6ÊQ� ¸

^R ^�2�� F& . F¹� Ó �R S� ,�D !a�Å� ÿ

�R :2¬k A � 6É�. �� TU�� QT!> Iª ^�2�

� F¹, ��!" �®�%Ý Ë�X� QT!> ��O�� üý

� 6�� Ô�! �. �� Ë�X� ^�2�� ��!" ü"M�

> Iª "�k ^�$ Â^î D�.

�ÙX Ó ��� [(� 2-D 2,200Á� µ�¶> A2� ’97P

� !�	X QTD ^�2� 2OA��. �� F&!" 9Ý � 	

� «� �G �NX� QTD N ^�2�� 2,000Á, VO�� 180Á

��� )h2�� 6Á�� )h2� :VO� :^�2�� ��p�

1 : 30 : 330�� MçM ���� ,�D !a�Å� 1 : 29 : 300 '�

� Ëx
�� :2!m MçM� 6�> ¾k ð�! �. � � F

&X�> VO�� x, VlD 2��, )h O�� 4ý �B� ð

'� Ø�£¤ 2�`� N�!� F¹! �. 8* µ�¶)X� B

#F¹� �¢D 1,770Á� ^�2� µ�¶� F¹!	 G� !M�

µ�¶C �� 2�� 01ø, u÷�v 'aø, 	a?ø, ��� 2

�QT �4ø ��� F&! �. � µ�¶� �� QT E�, �

G �N, �NB1, QTý, QT�� ��� ^�2�� ¸^R ý[

~ ¸^R E� ��� F¹! �, ¸^R ^�2�� 2-���'

X� ×�"E, ×�� »V �W, ×�� 3D E�, ×�2� . ®

�p- �� #E�ù�� MKJ ��! �(Table 1).

�~ S� ^�2�� ü�Ý � BG� VO�� üJA ¾��

<=
��> ��*X�� )h2�� 2`$m U � 6k ¾�`

Ô�! �. �#M ��RNX� 9Ã9� x, 2�� XX� �B

YO!� 6> ^�2�> )®HI� ��X�� ýPX �¦ Á�

QT!7 hHI >?@X�> ýPX �] ÁZ QT!	X �� D

R
�� F& . F¹!� hÐ!> 8 RNk � 	��� D�>

¾� h�Å J!æ 	���. o[ <� a', �� ��� "�A

k ®�D�� �� µ�¶ ��~ 9Y, hº �
R Ê� ×�"E

�� d� yW \ª ý� Jm n�. s`� µ�¶·��� �-D

�� ����k �-!" �<� ^�2�� 5�, �], F¹, ��

� Ð�� �¢^ ¬��½ 2��X� )¯
�� Ê��î U E

Fk q_!� Ê��R . DRF¹k U � 6> ����� Ø�

!�. Ó ��X�> �<� ^�2�� F&, F¹ . ��!" µ

�¶·��� ��!� �� ¡`!" OF¹U � 6> ����a

yHAMS(Yonsei Hazard Analysis Management System)� ÊQ! �.

4. ���� ������ ��

^�2�� *�
�� ��U � 6> yHAMS> a �$ 01�

����� ��IJ 6�7 80
a ��0 µ�¶·��(relational

database)� �×� '� 6�. ��0 µ�¶·��> µ�¶·��

� "# Ê� 	� µ�¶·��� FU!� � µ�¶·���� �

�� HN!" ��!> µ�¶·��� 01��. � 01� �¯�,

bc µ�¶·��� 	� HI� §` æ-!´� dI�� 
m ¯

:!" ��ÝX� :�!7, DÙX <� µ�¶� Ð�U � 6�.

ec ÊQB� Ø�D "# �$ f�
a 2�k µ�¶·��X�

� Ig�U � 6�> ¯��.

yHAMS> ^�2�� µ�¶� û¬!� 6> µ�¶·�� ��

�ÈX� ^�2�� µ�¶� ��!� 9��� 	�!" 9"b>

CSS(Calamity Superintendent System)~ ^�2�� :0k `�h

#� 0Ñ�� 5�!> RDS(Relative Database Supervisor)� ��

IJ 6�(Fig. 1).

CSS> µ�¶� ð�, :$, ��U � 6> ð�	a DE(Data Editor)

~ ð�n µ�¶�E¶ ¡�
a 9��� 	�!" b> F¹��a

RP(Report Provider) �k b� 	¢�� 'f� 6�7 GUI(Graphic

User Interface)� ��IJ 6�. DE> µ�¶� ð�!>µ Ø�D

N9, ¥ ð� �¢D µ�¶� ùúk ,�!7, f�, i,, jL�

	¢k '� �kô [*� ��D�. =D <� �kô� ��U �

6�ú Grid0 ð�	� ,�¬�� bl eVX m> ð�	� 01

� �� � 6�. RP> Ø�D N9� ð�Í> Ø¶nR Ø¶nn

µ�¶� ýND �ÑX mfJ 9��� 	�� b> 	¢k D�.

Ø¶nk ¡!Ý 2�2OX hD ��, 2� Á�~ � 	Õø ×�

p-X hD ¡�� &� 01� &ËU � 6�7 gh���~ '

���� 01�� &ËU � 6�. �³m &ËU � 6> 9���

%&> Ia 60" �$��. �#M 2-[� �t 01� Ø¶n 	

Õk 
-!	� 'D�Ý QD(Query Designer)X� @�� Í^ Ø¶

n!� � Ø¶nn Y-k MS Excel�M MS Word� 8oU � 6

�. pqX�> 8on µ�¶� �-!" Or�!� ���� 	�

Table 1. Standards of detailed classification

Major classification Middle classification Detailed classification

Accident result - 12 cases
Direct cause Unsafe condition 18 cases

Unsafe activityU 12 cases
Indirect cause Technical reason 14 cases

Educational reason 15 cases
Management reason 15 cases

Primary cause - 17 cases
Measurement - 115 classes
���� �38� �2� 2000� 4�
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res 

to 

eir 
!> ý�� 	�k �� ��U � 6�. 2-[> õ[J ×`��

IJ 6> SQL}k �-!" ° <� 01� &ËU � 6$] 	Ó


�� 
-� �¢D Ø¶n 	Õk ,�!" b> QD� ¡� 9�

pbsD eVX� r�!m 2-U � 6�. CSS> � ÈX� 5�$

� µ�¶·�� ��[� '� 6�.

RDS> ^�2�� µ�¶·��� Ø¶n!> 7�$ 	Õ B1� µ

�¶·���!" 5�!� ��D�. t5 7Ê� B1> S� ÓT~

S� 2�01, 2�� u÷�v'a, 	a?X �D 2�, 2�QT E

�~ ×��� E�, 2�C� æ8B1 ��� 2��4 �k �� 2

� QTýk û¬D ø�� µ�¶·��� ��!� 6�. RDS� µ

�¶A� CSS~ ��IJ 6J 2-[� µ�¶·��� ð�!¼M

Ø¶n!� 9��� 	�!> 	�X u×!�ú IJ 6�. 2-[�

µ�¶� ð�!> RNX� RDS� u×¬��½ yHAMS> 2-[�

§¨n v�w� 	�k þ$!� D�
a 9�� 	�k G!" :

DD µ�¶ F¹ 	Õk l� N�!�ú :�D�. ^�2� µ�¶

·��� Y-\] ^_` RDS� µ�¶A� DEX� ð�U � 6�

´� µ�¶� F¹!> 	Õk 2-[� 	�!" � �C��� "Á

X m> ���k ��U � 6> customizing 	¢k ���.

yHAMS� Iª ^�2� µ�¶·�� [(~ RDS� µ�¶A�

interface . F¹��� û¬D kô� 'x CSS~ F�IJ ���

y

a qý 01� :$n�. s`� µ�¶·�� #@]k 9�

¬��½ z� . µ�¶ �«k U � 6�7, bl eVX m> �

�� µ�¶·�� æ-� �¢!�. = {@$zBX� µ�¶·�

� #@� �äX G��%� M|$ kô� ��� }`�C@X G

��~ ��:5 eVk ��£�.

5. �� ��� ��

^�2�� ü�	 G��> *�
a F&� ¡� },¯k Q�

!� �X st hºk ��!" QTD GH�®� ,¼�î] D

�. �� G��> &~ S� F&D �ùX h�� },¯R hºk

,�!" �i�î D�. ��� QTD ^�2�� pú Ëx
��

zm ýJ7 O�> ^_$] QT N�X s` �4ø� F&� �

� ���î D�(Table 2). �> VlD O�� QT �¢�R )h

O�� QT �¢�R� �F� Ø�!	 |}��.

�ß� Ó ��X� B#F&�@� ¡!" �� 1,770Á� ^�2

� µ�¶� F&D [(��.

5-1.��� ���� �	

QTD 2�� 01ø� F&!" 9Ý f�R :�? v�� 8*

QT 2�) 38%� �$! �. � ÈX� 8�, Ä�, �!, 
� ��

�ïm Mç��(Fig. 2).

5-2.
��
� ���� �	

uv'aø� Ó ^�2�> ��8D �«� 80%N� IÉ� � )

�� . 	�þÿG�, ��8D [#«	 �� �� <Ã�. b� F

& �ù�� zm ��8D B1~ ��8D �«�� M��(Fig. 3).

5-3.���
� ���� �	

8* �v'aø) òK
 'a� 61%� �$£�7 � ) �8$

Ñ, �ÑEÒ, 	�þÿ òK l�, 	�Õp �ÄF� �� <Ã�. b

� F& �ù�� 	

 'a, òK
 'a, ��
 'a�� F&!

 �(Fig. 4). "	� bùU ¯� h�� 2��X� �� <� 2-!

Fig. 1. Structure of yHAMS.

Table 2. Description of classification by measurement

Class Description

A Possibility of accident is very high, thus immediate countermeasu
such as reengineering and modification of open procedure are 
requested.

B Possibility of accident is relatively high that workers are exposed 
danger more than twice a week.

C There exists possibility of accident that workers are exposed to 
danger 2-3 times a month.

D Workers who experienced near misses are requested to share th
experience to others.

E One more attention is requested.

Fig. 2. Classification by accident result.

Fig. 3. Classification by direct cause of accident.
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a DR� �$ ¨!� 6> ¾k A

� 6�. ?� Bh
�� 	
R �� þÿ� ° Q8£�� U � 6

�M ZÓ
��> òK þÿ� Ëx
�$ ¨!	 |}�	� !�.

5-4.�
�� ���� �	

�NX� ^�2�� 	a?ø� 9Ãk | �N��opX� ��

<� 'ak '� 6�7 �� û¬!" �×?R :�GH?X� 8

*� 55%N�� QT! �(Fig. 5).

5-5. ��� ���� ��

8* ^�2�� GH�4k Table 1R S� A-Ef$ 5��� MK

É�. "	� A~ B�4� O� QT GH� �^ OQþ$ hºk

×�Å #$î !> �4k �l!> ¾�� A�4� O� GH�

yW ��, B� GHX "LIJ 6¼M QT��� ��´� o�

lV�M op 9F �� OQþ$ hºk ÞxÅ ���î I> G

H�4�7, B�4� O�GH "L� b 2Ì �B QT �¢!" �

X h� ×�D -� ×�� Ø�D GH�4��. C, D, E�4� V

O�� ^�2� 2OA�½ C�4� pò
 VlD GH� Q 2-3

Ì N� QTU �¢�� 6> GH�4��, D�4� 2OòK �

� ×�� Ø�D N�� GH�4�7, E�4� b�, e	 �� h

��� ×� �¢D GH�4��. F¹n �R> Fig. 6R S�.

$�f$ F¹D 1,770Á� ^�2�) �ß� D �$ ,� Y-k

[#Å ��9[.

5-6. ����

5-6-1.2� Y-

� 2O> Fig. 7X�~ S� �>n) N8	X �� �O� QT

D 2�� 8e�k ¯�!	 G� yý x�!> �>n 	�) �

>n �k 2Ì #�D - �«�X �>k Í> �� �� 	*�

FLIÝ� �O� QT!" a*X VlD �Bk ðÉ�. ��Å

�Ý9��~ ��k �-!� 6É	X wù �� ýE EG] �

�æ �Bk ðÉk \ �Ý�M 	ç �t EG� �B� óÉ�.

5-6-2.2� 'a

	�[� æ8l��� a!" �>n!> ��� �� R�!m

:LIÉ� �| N8	� QT!" :Ln �¼æ ���	~ ¬�

�O� Q8! �.

5-6-3.2� F¹

−Classification by measurement: B class

−Accident results: fire

−Direct cause: unsafe activity�unsafe process facility

−Indirect cause: technical reason� improper design

educational reason� lake of training

management reason�safety procedure not prepared

−Primary cause: hazard substance

5-6-4.hº

−:;k ×�U � 6> �h� o�!� "�k 9F

−Earth . Bondingk o�

−SOP(Standard Operating Procedure)	� òK

6. �� ! � "#

^�2�� ü�	 G��> *�
a F&� ¡D },¯� Q�

Fig. 4. Classification by indirect cause of accident.

Fig. 5. Classification by primary cause of accident.

Fig. 6. Analysis of accident results by 5 classes shown in Table 1.

Fig. 7. A fire triggered by electrostatic.
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� 2� 2OX� �� µ�¶Ak ,h� ��!$ ¨!> �:�
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-! �. �~ S� ^�2�� *�
�� D�
�� ��U �

6> 	ÿR ����k ¡!" 
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Fig. 8. Start screen of yHAMS.

Fig. 9. Data input screen of yHAMS.
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