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INSTRUCTION MANUAL

MULTI-STAGE DRY VACUUM PUMP
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CAUTION
READ AND UNDERSTAND THIS INSTRUCTION MANUAL THOROUGHLY 
BEFORE USING THIS EQUIPMENT.
BE SURE TO KEEP THIS INSTRUCTION MANUAL ON HAND FOR FUTURE 
REFERENCE. 

To Facility and Tool Manufactures:
	�� �#$�� %&� '(�%$()#%�� %�(�� ��*������
�� �
��
�� %&� �++� �,'�#��$� -�$�&,�+�
�.%#�++/�&-�$�%(&,�%�(���0#(-1�,%2�

EVA_CN_E_Rev.0

MODEL EV-A10

�**���� 	3� �����*�
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https://www.ptbsales.com/rebuilt/rough-vacuum/dry-semiconductor/ebara.html
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%�)+�� �� &4� %��� �8-&$%� �$�'�� �&,%$&+� 
$'�$� &4� 9�-�,:;� �&� (,� .����� &4� �8-&$%� &4� �#.��

-$&'#.%�;�/&#�,��'�%&�.&,4($1�5#��:��,'�5-#$.����$��,'�&$��,'�#��$:��,';����.����1�/�

)�;�&)%�(,�%����--$&<�+�&4�%����(,(�%�$�&4��.&,&1/;��$�'���,'��,'#�%$/2���+�����.&,4($1�

%�����.&,'(%(&,��&,�/&#$�&7,2!�

=&$�1&$��(,4&$1�%(&,;�-+�����.&,%�.%�&#$���+���&44(.��+&.�%�'�,��$�/&#2

�&�,&%�$�-$&'#.��&$�$�-$(,%��,/�-&$%(&,�&4�%�(��1�,#�+�7(%�&#%�-�$1(��(&,2�

��,#4�.%#$��$���$<���%���$(6�%�%&�'(�.&,%(,#��&$�.��,6���,/��-�.(4(.�%(&,��&$�'��(6,��

7(%��&#%�,&%(.���,'�7(%�&#%�(,.#$$(,6�&)+(6�%(&,�2�

MODEL EV-A10�(,�%�(��(,�%$#.%(&,�1�,#�+�(��&#$�1&'�+�.&'�2
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Environmental Basic Policies

�

�%�(��&#$�$��-&,�()(+(%/;����-�&-+��&4�%�����$%�;�%&�-$&%�.%�,�%#$�>��($$�-+�.��)+��%$���#$����,'�%&�-����

%��1�&,�%&�4#%#$��6�,�$�%(&,�2�


��7��#,'�$%�?��&#$�)#�(,�����.%(<(%(��;�7��7(++���%�)+(����,<($&,1�,%�+�1�,�6�1�,%��/�%�1���,'�

(1-+�1�,%� &,6&(,6� (1-$&<�1�,%�� �,'� $�<(�7�;� 7�(+�� �%$(<(,6� %&� -$&1&%�� ��$1&,/� )�%7��,�

%�.�,&+&6/� �,'� ,�%#$�;� -$�<�,%� �,<($&,1�,%�+� -&++#%(&,;� �,'� (1-$&<�� %��� &<�$�++� $��#+%�� &4� &#$�

�,<($&,1�,%�+�1�,�6�1�,%��.%(<(%(��2�@���$���7�$��%��%��,<($&,1�,%�+�-$&%�.%(&,��,'�1�,�6�1�,%�

�.%(<(%(����$��%���$��-&,�()(+(%/�&4��++�1�,�6�$���,'��1-+&/����&4�%����&$-&$�%(&,;��,'���.��-�$�&,�

7(++�'�1&,�%$�%��%�(���7�$�,����7��,�.�$$/(,6�&#%��(��&$���$�'#%(��2�

@��7(++�7('�+/�-#)+(.( ��%�����)��(.�-&+(.(���%&�$�6(&,�+��&.(�%(����,'�%���6�,�$�+�-#)+(.��,'�7&$?�%&�

1�?���)�$�>��-&�(%(&,�&,�%����,<($&,1�,%�.+��$�%&��&.(�%/�(,�6�,�$�+2�
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Foreword
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�8-�$(�,.�2� �&� -$�<�,%� �,/� -&��()+�� %$&#)+�� �,'� -$&<('�� ��%(�4�.%&$/� &-�$�%(&,� �,'� +&,6� +(4�;� (%� (��

(1-&$%�,%� %&� %�&$&#6�+/�#,'�$�%�,'� %�(���	
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� � � � WARNING
BEFORE USING THIS EQUIPMENT, READ THIS INSTRUCTION 
MANUAL THOROUGHLY. MANUFACTURES WARRANTY WILL BE 
VOID, IF THE MODEL EV-A10 DRY VACUUM PUMP HAS BEEN 
INCORRECTLY INSTALLED, OPERATED OR MAINTAINED OR IF IT 
HAS BEEN MODIFIED OR REPAIRED WITH PARTS NOT SPECIFIED 
BY MANUFACTURE.

SINCE THE OPERATIONS OR WORKS THAT ARE NOT DESCRIBED IN 
THIS MANUAL COULD RESULT IN SERIOUS OR POSSIBLY EVEN 
FATAL INJURY OR DAMAGE TO THE PUMP, DO NOT THESE THAT 
ABSOLUTELY.

EBARA IS NOT LIABLE FOR ANY INJURY OR DAMAGE ARISING FROM 
AN INDIVIDUAL’S CARELESSNESS, OR MISUSE.
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(1) Limited Warranty
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�,+����&%��$7(����-�.(4(�'� (,� %���.&,%�.%;� %���7�$$�,%/�-�$(&'����++�)���(%��$�&,��/��$� 4$&1� %���

4($�%�'�%��&4�&-�$�%(&,�&$��A�1&,%����4%�$�%�����(-1�,%�4$&1��	
�
;�7�(.��<�$�.&1���4($�%2�

�2�@��,�%���-#$.����'�-#1-�.�#��� 4�(+#$�� %��%�&7�� %&� (%��'��(6,;�1�,#4�.%#$(,6�-$&.������&$�

&%��$� 4�#+%(,���� %��%��	
�
� (�� $��-&,�()+�� %&;��	
�
�7(++��(%��$� $�-�($� %��� %$&#)+(,6�-�$%��&$�

$�-+�.��%���-#1-��%�4$���-4�.��$6�2��&��8%�,�(&,�&4�7�$$�,%/�(���<�(+�)+���<�,�7��,�%���-#1-�

7���$�-+�.�'�'#$(,6�%���&$(6(,�+�7�$$�,%/�-$&6$�12�

�2�=����7(++�)��.��$6�'�4&$�$�-�($�(,�%���4&++&7(,6�.($.#1�%�,.����,'�4&$�.&,�#1�)+��-�$%�B�

�!� �4�%���%$&#)+��&..#$���4%�$�@�$$�,%/������8-($�'2�

�!� �4�%���%$&#)+��(��.�#��'�)/�&-�$�%(,6�(,�%���1�,,�$�,&%�'��.$()�'�(,�%���(,�%$#.%(&,�1�,#�+��

&$�#�(,6�#,'�$��-�.(�+�.&,'(%(&,2�

"!� �4� %��� %$&#)+�� (�� .�#��'� )/� $�-�($� &$� $�1&'�+(,6� &4� %��� -#1-� )/� &%��$� %��,� �	
�
� &$�

�#%�&$( �%(&,��#--+(�$��)���	
�
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�!� �4�%���%$&#)+��(��.�#��'�)��.&$$&�(&,�&$�)/�-$&'#.%��'#��%&�-#1-(,6�%���.&$$&�(<��&$�$��.%(<��

�#)�%�,.�2�
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�
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(2) Repair and Servicing

��0#��%��4&$�$�-�($�&$���$<(.(,6�&4�%���-#1-����++�)��1�'��%&�/&#$�'��+�$�&$�%&��	
�
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�4� �,/� �),&$1�+� �/1-%&1�� &%��$� %��,� %�&��� '(�-+�/�'� &,� %��� &-�$�%(&,�+� -�,�+� �--��$;� %�?��

�.%(&,�(,��..&$'�,.��7(%��%���(,�%$#.%(&,�&4�*�.%(&,�D�5�$&#)+���&&%(,6:2�

�4� %$&#)+�� &..#$�;� %&� &$'�$� $�-�($�� &$� ��$<(.(,62� �+����� .&,%�.%� �	
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�#%�&$( �'� 
6�,%��(�%$()#%&$;� �,'� -$&<('�� %��� (,4&$1�%(&,� &,� %��� ,�1�-+�%�� �,'� '�%�(+�� &4� %���

-$&)+�12�
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(3) Safety Notice

�%� (�� ����,%(�+� %��%� %�&��� &-�$�%(,6� %�(�� -#1-� ��&#+'� ��<�� %��� ?,&7+�'6�� %&� ('�,%(4/� �,'� �<&('�

�� �$'&#�� .&,'(%(&,�� ���&.(�%�'� 7(%�� %��� -#1-2� �,�'�0#�%�� &$� $#��� &-�$�%(&,� 1�/� .�#���

'�,6�$&#���,'���$(&#���..('�,%�2�	�4&$��(,�%�++�%(&,��,'�&-�$�%(&,;�%���&-�$�%&$���&#+'�4($�%���<��

��6&&'�?,&7+�'6��&4�%���-#1-�.&,�%$#.%(&,;�&-�$�%(&,�-$&.�'#$�;��,'�(%���� �$'����262;��+�.%$(.�+;�

�%&$�'� �+�.%$(.�+;� %��$1�+!2� ���� &-�$�%&$� ��&#+'� $��'� %�$&#6�� %�(�� (,�%$#.%(&,�1�,#�+� �,'� &%��$�

'&.#1�,%��(��#�'�)/��	
�
�(,�'�%�(+2�

���� 4&++&7(,6��/1)&+���$��#��'� %&��(6�+(6�%� (1-&$%�,%� (,4&$1�%(&,��,'� (,�%$#.%(&,�� %��%�1#�%�)��

4&++&7�'�%&�-$�<�,%�-�$�&,�+�(,C#$/�&$�'�1�6��%&��0#(-1�,%2��+������%#'/�%����/1)&+��.�$�4#++/��&�

%��%�%���1��,(,6�&4��,/�7�$,(,6�/&#��,.&#,%�$�(��(11�'(�%�+/�.+��$2�
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DANGER� B� (,'(.�%����,�(11(,�,%+/��� �$'&#���(%#�%(&,�7�(.�;�(4�,&%��<&('�';�7(++�$��#+%�

(,�'��%��&$���$(&#��(,C#$/2�

�

WARNING� B� (,'(.�%�����-&%�,%(�++/��� �$'&#���(%#�%(&,�7�(.�;�(4�,&%��<&('�';�.&#+'�$��#+%�
(,�'��%��&$���$(&#���(%#�%(&,2�

�

CAUTION B� (,'(.�%�����-&%�,%(�++/��� �$'&#���(%#�%(&,�7�(.�;�(4�,&%��<&('�';�1�/�$��#+%�

(,� 1(,&$� &$� 1&'�$�%�� (,C#$/� &$� -&��()+�� '�1�6�� %&� %��� �0#(-1�,%� &$�

1�.�(,�2�

�

NOTE B� (��#��'�%&�.�++��%%�,%(&,�&$�%&��1-���( ������,%(�+�(,4&$1�%(&,2

�

����4&++&7(,6��/1)&+��1�/��--��$�&,�%���1&'�+����
���'$/�<�.##1�-#1-2�

�

� B��
�E��������</�
)C�.%�

�

� B�@
����E����&%�*#$4�.���

�

� B�@
����E����� �$'&#���&+%�6��
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� � � � DANGER
G��-�&#%�4$&1�#,'�$�%���-#1-�7��,�+(4%�'2�
,+/�0#�+(4(�'�-�$�&,�+����++�#,+&�'��,'�
+(4%�%���-#1-2�

� � � � WARNING
	��.�$�4#+�,&%�%&�&<�$%#$,�%���-#1-�7��,�-#��(,6��,'�-#++(,6�(%��('�7�/�;�)�.�#���
%���7('%��&4�%���-#1-�(���1�++�%&�(%����(6�%2�

	���#$��%&�%#$,�&44�%���-&7�$��%�%���.($.#(%�-$&%�.%&$����!��,'�'(�.&,,�.%�%���-&7�$�
.�)+�� 4$&1� %��� -&7�$� .&,,�.%&$;� 7��,� %��� -#1-� (,�%�++(,6;� %��� 7($(,6� �,'�
1�(,%�,�,.�� 7&$?2� ��<�$� �#--+/� -&7�$� %&� %��� -#1-;� �,%(+� /&#� ��<�� .&1-+�%�'�
%�����7&$?�2�

�+�.%$(.�+�7($(,6����++�)��.�$$(�'�&#%�&,+/�)/�0#�+(4(�'��+�.%$(.(�,�2�

	���#$��%&�.&,,�.%�%���6$&#,'(,6�7($�;�&%��$7(����,��+�.%$(.���&.?�1�/�)��.�#��'�
)/��+�.%$(.�+��?�6�2�

���� ��$%�(,6� &4� %��� -#1-� (�� $��+( �'� )/� .&,,�.%(,6� %��� .�)+�� 7(%�� 0#�+(4(�'�
�+�.%$(.(�,�2���� 0#�+(4(�'� �+�.%$(.(�,�� ��&#+'� ��<�� %��1��+<��� �� .&,,�.%(&,� %���
6$&#,'2�

����-#1-�#,(%�(��,&%��0#(--�'�7(%��.($.#(%�)$��?�$���	!2��+�����(,�%�++��	�)���'�&,�
%���+�7��,'�%����%�,'�$'�(,�%���(,�%�++�%(&,�$�6(&,2�

���� -#1-� 1#�%� )�� .&,,�.%�'� %&� �+�.%$(.�+� -&7�$� �#--+/� 7(%�� �� �#(%�)+�� .($.#(%�
)��?�$��+&.?&#%�%�6&#%��	!2�

	���#$�� %&� .��.?� 4&$� +��?���4%�$� /&#���<�� (,�%�++�'� %���-#1-2�@��,�.��.?(,6� 4&$�
6��� +��?�� )/� -$���#$( �%(&,;� -+����� -$���#$( �� )/� +���� %��,� �2��� ���� (,%&� %���
�8��#�%�-(-(,62�

��(�� -#1-� (�� �#(%�)+�� 4&$� #��� &,� .+��,� �,'� ,&,�.&$$&�(<�� 6����2� �&� ,&%� #���
�8-+&�(<�;�4+�11�)+�;�%&8(.�&$�.&$$&�(<���#)�%�,.��2�

����-#1-��,'��8��#�%� -(-(,6�7(++� $�1�(,� �%� �� �(6�� %�1-�$�%#$�� '#$(,6� &-�$�%(&,�
�,'�4&$�����&$%�%(1���4%�$�%���-#1-������%&--�'2�	���#$��%&��<&('�.&,%�.%��,'�?��-�
(,4+�11�)+�� �#)�%�,.��� &#%� &4� $��.�2� �&� ,&%� $�1&<�� %��� -#1-� .&<�$� '#$(,6�
&-$�%(&,2�

�&�,&%�-�$4&$1���7(%��%�,'�<&+%�6��%��%2�=�(+#$��%&�.&1-+/�.&#+'�$��#+%�(,�'�1�6��%&�
%�����,�(%(<��'�<(.��2�

�&�,&%�(,��$%��,/�-�$%�&4�)&'/�%&�<�,%(+�%(&,�(,+�%2��&<(,6�-�$%��&4�%���.&&+(,6�4�,�.�,�
.$�����,'�.#%2�

���.?� ��4�%/� (,%�$+&.?� 4#,.%(&,�� -�$(&'(.�++/� ��<�$/� �� 1&,%��!� %&� .&,4($1� %���
(,%�$+&.?��7(++�7&$?�.&$$�.%+/2�

�&�,&%��+%�$�%���-#1-�1�1)�$�,&$�.��,6���,/�-�$%��7(%�&#%�%����	
�
>��.&,��,%�
&$��--$&<�+2�
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� � � � CAUTION
�&�,&%��%�-�&,�%���-#1-�&$�-+�.��&)C�.%�&,�(%2�

�����8��#�%�-(-(,6�1�'��)/�-&+/<(,/+�.�+&$('��.�#����%���,&(���%�$&#6��%���-(-�2�

�&�,&%��--+/�%���-&7�$��#--+/�4$&1�%���-#1->��-&7�$�-�.?�%&��,/�&%��$��0#(-1�,%�
���%�(��7(++�$��#+%�(,�1�+4#,.%(&,(,6�&4�%���.&,%$&+�#,(%���,'�(,�-#1-�4�(+#$�2�

���� %��� .&$$�.%� 7($(,6� 1�%�$(�+�� �,'� �( �� %&� 1�%.�� %��� &-�$�%(,6� .&,'(%(&,�� (,�
�..&$'�,.��7(%�� %��� -&7�$� .&,�#1-%(&,� $�%(,6� �,'��1)(�,%� �($� %�1-�$�%#$�� &4� %���
-#1-2�

��,%���%�)&%���,'�;�)&%���('�;��,'�%&-�&4� %���-#1-2��+�.��%���-#1-��,&#6���-�.��
4$&1� %��� �%�%(&,�$/� ��.%(&,2� �4� %��� .&&+(,6� �($� �#--+/� (�� (,�#44(.(�,%;� %��� -#1-�
%�1-�$�%#$��7(++�$(����,'�-$&)+�1���#.�����$&%&$�.&,%�.%�7(++�&..#$2�
� � =$&,%������$����&-� B� ���11�&$�1&$��
� � 	&%���('�� B� ��11�&$�1&$��

�,�%�++�-#1-�(,���+&.�%(&,��%��,��1)(�,%�,&%��8.��'(,6����'�6��2���$%(.#+�$�.�#%(&,�(��
$�0#($�'�7��,�%���-#1-�(��&-�$�%�'�(,��,��,.+&��'�$&&12�

��<�$�&-�$�%��%���-#1-�7(%�&#%�-#1-�.&<�$�4&$���4�%/2�

NOTE
�#1-�1#�%� )�� -+�.�'� (,� �,� #-$(6�%� -&�(%(&,2� �&� ,&%� �%�.?� ��� -�.?(,62� @��,� %���
-#1-�(��&<�$%#$,�';�%�(��7(++�$��#+%�(,��..('�,%2�

�&�4(8�%���-#1-;�%�����(6�%��'C#�%1�,%�4��%�&4�4&#$���.���$���%%�.���2��4�%���-#1-�(��
,&%��%�)+�;�<()$�%(&,��,'�,&(���&4�%���-#1-�1�/�)��(,.$����'2�

�&�,&%�7($��<�.�,%�-(,�2�


--+/����������-&7�$�4&$�(,-#%��(6,�+��&,�%���-#1-��('�2��&�,&%��--+/�%�(��<&+%�6��
&,�%����0#(-1�,%��('�2�

	���#$��%&�7($���++��(6,�+��7(%��%���.&$$�.%�-&+�$(%/��H��!2�

@��,�&#%-#%��(6,�+���$��#��'�%&��,�$6( ���,�(,'#.%(<��+&�'��#.�������$�+�/;�)���#$��
%&�(,��$%���'(&'�������2��
�.+���!�(,�&$'�$�%&��)�&$)�%���)�.?��+�.%$&1&%(<��4&$.��'#��
%&��#$6��.#$$�,%�2�

����-#1-�.�,,&%��%�$%�7�(+��%���1���#$(,6�(,�%$#1�,%���$��)&&%(,6��4%�$�%��� � (��
-+�.�'�(,�%���
��-&�(%(&,2�

����-#1-�7(++�,&%��%�$%�7��,��,�
�
�������)��,�6�,�$�%�'2�
4%�$�/&#���<��%�?�,�
%���$�1�'(�+��.%(&,;�$���%�%���-#1-2�
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(4) Safety Warning Labels

=&++&7(,6���4�%/�+�)�+���$���%%�.��'�%&�-#1-�.&<�$�2�

�2��� �$'&#��7�(6�%�'�,6�$�

�2��� �$'&#��<&+%�6��7�$,(,6�

"2��(6��%�1-�$�%#$��7�$,(,6�

�2��+�.%$(.�.��$6��1�$?�

�2� �� �$'&#��7�(6�%�'�,6�$�

���</�&)C�.%�1�/�.�#��� (,C#$/�&$�'��%��'#�� %&�&<�$%#$,(,6�&$� 4�++(,6�-#1-2�G��-�&#%� 4$&1�
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High temperature warning

Hazardous voltage warning

Heavy weight danger

Electric charge mark

Top View

Front View
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(5) Safety Interlocks

�

�&%&$�%��$1&�%�%�-$&%�.%�%���-#1-�1&%&$�4$&1�&<�$���%(,6�'#��%&��8%�,'�'�.#$$�,%�'$�7��(,��8.����

&4�%���1&%&$�$�%(,62��,'�$���-�$�(�%�,%�&<�$+&�'�.&,'(%(&,;�1&%&$�%��$1&�%�%�&-�,����.&,%�.%;�7�(.��

(,%�$$#-%��%���1&%&$�$#,�.($.#(%2�
�)$(�4�.&&+�'&7,�(,%�$<�+�-�$1(%��$��%�$%(,6�%���-#1-�

�

� � � � WARNING
���.?�*�4�%/��,%�$+&.?�4#,.%(&,��-�$(&'(.�++/���<�$/���1&,%��!�%&�.&,4($1�%���(,%�$+&.?��
7(++�7&$?�.&$$�.%+/2�
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1. Introduction

1.1 Acceptance Check

���.?�%���4&++&7(,6�(%�1��&,�$�.�(-%�&4�%���-#1-�-�.?�6�2�

�

�!� ���.?� %��%� %��� ,�1�-+�%�� �44(8�'� %&� %��� &#%�$� .&<�$� &4� %��� -#1-� %&� .&,4($1� %��%� %��� -#1-�

�#--+(�'� �6$���� 7(%�� /&#$� &$'�$2� ���.?� %��� �..���&$(��� �6�(,�%� %��� -�.?(,6� +(�%� �,'� %���

-$�<(&#�+/��#)1(%%�'�'$�7(,6���,'�'&.#1�,%��%&�.&,4($1�%��%�%����++�&$'�$�'��..���&$(�����<��

)��,��#--+(�'2�

�!� ���.?�%��%�,&�'�1�6��4&$�%���-#1-�����&..#$$�'�(,�%$�,�(%2�

�

�

�

�

"!� *%&$��%���-#1-�(,���'$/��,'�.+��,�-+�.��(4�(%�(��,&%�(,�%�++�'��%�&,.���4%�$�'�+(<�$/2�

��1-�$�%#$�� B� ��%&����'�6���

�#1('(%/� B� A�I�&$�+�����.&,'�,��%(&,�1#�%�,&%��8�(�%!�

�!� ����-#1-�1#�%�)��-+�.�'�(,��,�#-$(6�%�-&�(%(&,2�

�

�

�

�

�

�

�

�
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�

�

�
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NOTE
�&�,&%� �%�.?� %��� -#1-2�����-#1-�1#�%� )�� -+�.�'� (,� �,� #-$(6�%� -&�(%(&,2�@��,� %���
-#1-�(��&<�$%#,�';�+#)$(.�%(,6�&(+� (,�('����-#1-�1�/�+��?�%&���$&%&$�$&&1;��,'�(%�1�/�
.�#���%$&#)+��%&�&-�$�%(&,2�

CAUTION 
�&%(4/� �	
�
� 7(%�&#%� '�+�/� 7��,� '�1�6�� (�� '(�.&<�$�'� &$� 7��,� .&1-&,�,%�� �$��
1(��(,62��&�,&%�#���7��,���+��?�(��-$���,%����%�(��7(++�$��#+%�(,��..('�,%2�
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1.2 Environmental Concerns

��,'+(,6�&$�&-�$�%(,6�%���#,(%�&%��$�%��,��-�.(4(�'�1�/�(,'#.���'<�$���(1-�.%��&,�%����,<($&,1�,%2�

=&++&7�%���'��.$(-%(&,��)�+&7�%&���,'+�;�&-�$�%�;��,'�1�(,%�(,�%���#,(%2�

�

�!� 
�?� �,� �#%�&$( �'� 7��%��'(�-&��+� .&1-�,/� %&� '(�-&��� -�.?(,6� 1�%�$(�+�� 4$&1� #,.$�%(,6�

�..&$'(,6�%&�+�7���,'�&$'(,�,.����--+(.�)+��%&�%���7��%�2�

�!� =�(+#$��%&�'&�%���#,(%�1�(,%�,�,.���(,.+#'(,6�&<�$��#+!�1�/� %$(66�$��..('�,%��.�#�(,6� (,C#$/�&$�

'��%�;�#,(%�%$&#)+��;�&$��,<($&,1�,%�+�-&++#%(&,2��+�,�%���1�(,%�,�,.���,'�-�$4&$1�(%�-�$(&'(.�++/�

%&�&-�$�%��%���#,(%��44(.(�,%+/2�

"!� �&�'(�-&���%���#,(%;�4&++&7��44�.%(<��+�7���,'�&$'(,�,.����--+(.�)+��(,�%����$���7��$��%���#,(%�(��

(,�%�++�'2�

�4�/&#���<���,/�(,0#($(����)&#%�%���-#1-;�-+�����.&,%�.%��	
�
2�

�!� �&�'(�-&���%���+#)$(.�,%�&(+��,'�.��1(.�+�;�4&++&7��44�.%(<��+�7���,'�&$'(,�,.����--+(.�)+��(,�%���

�$���7��$��%���#,(%�(��(,�%�++�'2�

�

�

�

�

�

�

�

�

�

�

�
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2. Product Description

2.1 Outline

��(��-#1-�������.&1-�.%�'��(6,��,'�(,.+#'���.&,%$&+��%&��,��,.��$�+(�)(+(%/��,'�&-�$�%(&,2�

��(��-#1-�(���#(%�)+��4&$�#���&,�.+��,��,'�,&,�.&$$&�(<��6����2��&�,&%�#����8-+&�(<�;� 4+�11�)+�;�

%&8(.�&$�.&$$&�(<���#)�%�,.��2�

�

2.1.1 Pump Module

����-#1-� (���&&%�� %/-���$/�<�.##1�-#1-;�7�(.�� $&%�%�����-�($�&4�,&,�.&,%�.%�1#+%(��%�6�� $&%&$�;�

�/,.�$&,( �'�)/�%(1(,6�6��$�2�

����%(1(,6�6��$���,'�)��$(,6���$���,.+&��'�(,���.&1-�$%1�,%�%��%�(��(,'�-�,'�,%�&4�%���.��(,62�=&$�

+#)$(.�%(&,� ��$4+#&$&��&+/�%��$� ��=��!� &(+� �,'� 6$����� �$�� #��'2� ���� -#1-� (�� 4�.%&$/� 4(++�'� 7(%��

+#)$(.�%(&,�&(+2�

����&,+/�%���$�.&11�,'�'�+#)$(.�%(&,�&(+�6$�'�����&7,�(,��-�.(4(.�%(&,�%�)+���2��4&$�$�-+�,(��(,6�&$�

$�-+�.(,6�

2.1.2 Cooling Fan

	�.�#��� %���-#1-�.&1-$������6��� 4$&1���<�.##1�%&��%1&�-��$(.�-$���#$�;�.&1-$���(&,����%� (��

6�,�$�%�'2����$�4&$��.&&+�%���-#1-�7(%��.&&+(,6�4�,2�

�+�.��%���-#1-��,&#6���-�.���4$&1�%����%�%(&,�$/���.%(&,2�

� =�
�������
�����
�� B� ����11�&$�1&$��

� 	&%���('�� B� ���11�&$�1&$��

�

2.1.3 Exhaust


�.��.?�<�+<��(��-$&<('�'�������%�,'�$'��..���&$/�%&�-$�<�,%�$�<�$���4+&7�&4�6���4$&1�%����8��#�%�

%�$&#6��%���-#1-�%&�%���<�.##1�.��1)�$�7��,�-#1-�(���%&--�'2�

�

2.2 Control System

��(��-#1-�������)#(+%�(,�#,(%�.&,�(�%(,6�&4����($.#(%��$&%�.%&$� ���!;��&(���=(+%�$� ��=!;��,'� �,<�$%�$2�

�#$(,6� -#1-� &-�$�%(&,;� �&1�� .&,'(%(&,�� �$��1&,(%&$�';� (,.+#'(,6� �+�.%$(.�+� -&7�$� �,'� .#$$�,%� 4&$�

1&%&$2��&,%(,#&#��&-�$�%(&,�(��-&��()+��7��,�%��$��(����1&1�,%�$(+/�-&7�$�4�(+#$����F���&$�+���!�&4�

���.�&$�+���2�

�

2.2.1 Alarm Control System

�&� ���#$�� %��� $�+(�)(+(%/� &4� %��� -#1-� ��� �� <�.##1� �8��#�%� �/�%�1;� %��� -#1-� -$&%�.%(&,� �/�%�1�

6�,�$�%����,�
�
����(6,�+2���(�� �(6,�+� &#%-#%� (�� 6�,�$�%�'� �,'� %��� -#1-�7(++� �%&-� �#%&1�%(.�++/�

7��,�%���#--�$�1�.��,(.�+���4�%/�+(1(%�(��$��.��'�'#$(,6�-#1-�&-�$�%(&,2�

	���#$��%&�.&,%�.%��	
�
�4&$�'�%�(+��&,�.��.?(,6�%���
�
�����%%(,6�.&,'(%(&,2�


++�
�
����(6,�+��$��'(�-+�/�'�&,�%���4$&,%�-�,�+2�=&$�$�1&%��&-�$�%(&,��,'�1&,(%&$(,6;�%����(6,�+�(��



� � �2�A�

������

�	
�
��
��
�
��
�

�<�(+�)+�����6$&#-�&#%-#%2�

�

2.3 The Way of Pump Moving

2.3.1 Preparation

	�4&$��-#1-�1&<(,6;��++��'C#�%�$�4��%����++�)��$�(��'�4#++/��%�4&#$�-+�.��2�

�,�.����&4�)�(,6�,&%�$�(��'�4#++/;�-#1-�1�/�)��%$(--�'�&<�$�)/�&)�%�.+��&,�4+&&$2�

2.3.2 Moving Method

�&<��-#1-��+&7+/�)/�-#��(,6��/��)&+%�%&7�$'�'($�.%(&,�
2�)���#$��,&%�%&�)��.�#6�%�)/�%&��2��4�-#1-�

,��'��%&�1&<�'�%&7�$'�'($�.%(&,�	�(,�&$'�$�%&�)����%��%���.&$,�$�&$�,�$$&7��-�.��;�%7&�-�$�&,�����++�

1&<��%���-#1-�)/�-#��(,6�(%��%�$1(,�+�-&$%(&,��+%�$,�%�+/����'($�.%�'�)�+&72�

�

�4�-#1-�,��'��%&�)��1&<�'�&,��%�-��&$�'(%.���;��-$��'��%��+�-+�%��&$�%���+(?��7�(.��.�,��#�%�(,�%���

-#1-�7�(6�%�&<�$�%����%�-����'(%.�����,'�-#1-����++�)��1&<�'�&,�(%�)/�%7&�-�$�&,��7(%��.�$�2�

�

�4�-#1-���&#+'�+&���(%��)�+�,.��7��,�1&<(,6��,'��%�$%�%$(--(,6�&<�$;�,�<�$�%$/�%&��#�%�(,�%���-#1-;�

6�%��7�/�4$&1�%���-#1-�(11�'(�%�+/2�

���%�$� 
'C#�%�$�

*%��+��+�%��
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2.4 Release and shut off residual internal energy

2.4.1 Electrical Power – Lockout and Tagout

�&.?�%���)$�,.��.($.#(%�(,�%���
==�-&�(%(&,��,'�%�6�(%�&#%�%&�-�$4&$1�1�(,%�,�,.��&$�%$&#)+���&&%(,62�

�����&.?&#%�����6&#%�-$&.�'#$���1#�%�.&1-+/�7(%��
*�
��D��=���D��2��F��,'��D��2""��""�2�

�!� �#$,�&44�%���-#1-�.($.#(%�-$&%�.%&$2�

�!� �#$,�%���)$�,.��.($.#(%�'(�.&,,�.%�&442����.?�7(%����<&+%1�%�$�%��%�%���-&7�$�(����#%�&44�%���

-#1-2�

"!� �,��$%� -�'+&.?� %�$&#6���&+��� -$&<('�'�&,� +&.?(,6� '�<(.�2��+&��� -�'+&.?� �,'� �%%�.�� %�62�

G��-�%���?�/�7(%��/&#�7�(+��7�$?(,62�

�!� ���.?�%��%�%���'(�-+�/�-�,�+�(��&442�

�

2.4.2 Returning to Service

�!� ��1&<����,'+���%&-�)$�.?�%��,'��7(%.��.($.#(%�)$��?�$�&,2�

�!� ���%�$%� -#1-� �,'� &-�,� 4&$�+(,�� <�+<�� &,+/� �4%�$� �--$&-$(�%�� +��?� .��.?�� �,'� ��4�%/�

<�$(4(.�%(&,�2�

�

WARNING
�&� �<&('� '�,6�$�� -&%�,%(�++/� �,.&#,%�$�'� '#$(,6� 1�(,%�,�,.�;� %$�,�-&$%�%(&,� &$�
�%&$�6�;�4&++&7�(,�%$#.%(&,��)�+&7�%&���#%�&44�-&7�$2�

��-�.(%&$��7(%�(,�%���.&,%$&+�-�,�+�$�%�(,�$��('#�+��,�$6/��4%�$� (,%�$$#-%(&,�&4�-&7�$�
�#--+/2�@�(%� 4(<�� ��!� 1(,#%��� �4%�$� ��#%%(,6� &44� )$��?�$� )�4&$�� &-�,(,6� %��� .&,%$&+�
-�,�+2���$�4#++/�.��.?�%��%�)+��'�.($.#(%����<��'(�.��$6�'�%���$��('#�+��,�$6/�)�4&$��
��$<(.(,6�%���.&,%$&+�-�,�+2�
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2.5 Detailed Specification

���� 4&++&7(,6� %�)+��� �,'� 4(6#$��� ��&#+'� )�� .&,�#+%�'� 4&$� -#1-� �-�.(4(.�%(&,;� '(1�,�(&,� �,'�

-�$4&$1�,.��'�%�(+�2�

2.5.1 Model Description

EV-A10-
�

�

�

�

�

�

�

�

Power Supply
Specification

2 1Phase 200V

3 3Phase 200V

Position of
Exhaust Remarks

U TOP STANDARD

S SIDE
For the exhaust of 
condensable gas



�2���

������

�	
�
��
��
�
��
��

2.5.2 Specifications

Table 2.1 Specification

�&'�+�
�
�������
���

���
����J�
������������!�

���
���"J�
�"����������!�

�#1-(,6�
*-��'�

��8(1#1� �;������1(,�

%1&�-��$(.� A�����1(,�

�+%(1�%��
�$���#$��
K,&%���L�

E���)�++��%�B�
==� �2�����

E���)�++��%�B�
�� �2�����

��8(1#1��,+�%��$���#$�� 
%1&�-��$(.�
��8(1#1�-#$��7�%�$�<�-&$�%&+�$�,.��
K,&%���L�

����6��$�

�&,,�.%(&,�
E����,+�%� �@���
E���
#%+�%� �@���


--$&82�
�&7�$�

�%��+%(1�%���$���#$�� �2��?@�
��8(1#1� �2"�?@�

�#$$�,%���%(,6� ��2��
� �2��
�
�#)$(.�%(&,�

&(+�
	$�,';���,#4�.%#$�$� 	
������
�9����*;��
G�

M#�,%(%/� D��1��

--$&82�@�(6�%� F��?6�

�&7�$�
*#--+/�

�,+�%��&+%�6��K������� L� ������;����������� "�����;�����������
�&+�$�)+���&+%�6��
=+#.%#�%(&,�K,&%��"L�

H������I�

�&7�$���-�.(%/� "2��?�
�

�&,,�.%(&,� ������"�������

1-��,&+�

����������"��������
�($.#(%��$&%�.%&$���%(,6� ���
� ��
�

*���� �2��?
� �2��?
�
�&,%$&+�*(6,�+� ���#)����(,�
�&&+(,6�*/�%�1� 
($��&&+(,6�


1)(�,%���1-�$�%#$�� ��%&����'�6���

� K,&%���L� � ����6���)�++��%�-&$%�(���0#(--�'�7(%��%���1&'�+�5���
���J*:;�

� � &$�.�&��,�&-%(&,�&4�%���1&'�+�5���
���J�:2�

� K,&%���L� �%�(���,��1&#,%�&4�%���1�8(1#1�-$&.���(,6�7��,�%���6���)�++��%�(��5
�:2�

� K,&%��"L� ��(��(��%&+�$�)+��<&+%�6��$�,6�;��,'�(��,&%��%��'/�<&+%�6�2�
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2.5.3 Outline Drawing
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2.5.4 Performance Curve
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2.5.5 System Flow 

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

� Fig 2.2 System Flow

Model EV-A10-*U

Model EV-A10-*S 

 E���

#%+�%�

�8��#�%�
*(+�,.�$�

���.?�
��+<��

�&7�$�

�&,%$&+�
�&,,�.%&$�

�&&+(,6�=�,�

E���
�,+�%�

�($.#(%�
�$&%�.%&$�

�&(���
=(+%�$�

�,<�$%�$�

�&%&$� ��(,��#1-�
���!�

�&(���
=(+%�$�

 

�&7�$�

�&,%$&+�
�&,,�.%&$�

�&&+(,6�=�,�

E���
�,+�%�

�($.#(%�
�$&%�.%&$�

�,<�$%�$�

E���	�++��%�
�,+�%�

�&(���
=(+%�$�

�&%&$� ��(,��#1-�
���!�

E���

#%+�%�

�8��#�%�
*(+�,.�$�

���.?�
��+<��

�$�(,�
�&$%�
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3. Installation

	���#$��%&�%�?��%���4&++&7(,6�.�#%(&,���,'�(,�%$#.%(&,��(,%&��..&#,%�7��,�(,�%�++(,6�%���-#1-2�

�

3.1 Movement and Fixation

3.1.1 Location

��(�� -#1-� (�� '��(6,�'� 4&$� (,'&&$� (,�%�++�%(&,2� �&� (,�%�++� %��� -#1-;� ��+�.%� �� -+�.�� 4&++&7(,6�

�,<($&,1�,%�+� .&,'(%(&,2� 
+�&� �++&7� 4&$� �#44(.(�,%� �-�.�� %&� �,�#$�� ���/� -#1-� (,�%�++�%(&,� �,'�

'(�����1)+/�4&$�1�(,%�,�,.�2�


$���&4�#��� B� �,'&&$�����&,+/�


1)(�,%�%�1-�$�%#$�� B� ��%&����'�6���

�#1('(%/� B� A�I�&$�+�����.&,'�,��%(&,�1#�%�,&%��8(�%!�


+%(%#'��$��%$(.%(&,� B� ��82�����1�

�&++#%(&,� B� �&++#%(&,�'�6$�����

�&�,&%�(,�%�++�%���-#1-�(,�%����,<($&,1�,%��8-&��'�$�(,;��,&7;�(.��&$�'#�%2�

�

�

�

�

�

�

�

�

�

�

�

3.1.2 Caster and adjustment foot

=&#$� .��%�$�� �,'� ��(6�%��'C#�%1�,%� 4��%� ��.�� �$��

-$&<('�'�#,'�$� %���-#1-�)���2��&�1&<�� %���-#1-;� +(4%�

#-��++�&4�%���4&#$��'C#�%1�,%�4��%2��&�+(4%�%��1�#-;�#���%���

7$�,.�� �,'� %#$,� %��� �&+'(,6� ,#%�� (,� %��� .&#,%�$�

.+&.?7(���'($�.%(&,2�

�

�

�

�

�

�

��(6�%��'C#�%1�,%�4&&%�


--$&82���11�
���%�$�

=(6�"2�� � ���%�$��,'���(6�%��'C#�%1�,%�4&&%�

� � � � CAUTION
��,%�� �%� )&%�� �,'�;� )&%�� �('�;� �,'� %&-� &4� %��� -#1-2� �+�.�� %��� -#1-� �,&#6�� �-�.��
4$&1� %��� �%�%(&,�$/� ��.%(&,2� �4� %��� .&&+(,6� �($� �#--+/� (�� (,�#44(.(�,%;� %��� -#1-�
%�1-�$�%#$��7(++�$(����,'�-$&)+�1���#.�����$&%&$�.&,%�.%�7(++�&..#$2�

=$&,%������$����&-� B� ���11�&$�1&$��
	&%���('�� B� ��11�&$�1&$��

� � � � CAUTION
�,�%�++�-#1-�(,���+&.�%(&,��%��,��1)(�,%�,&%��8.��'(,6����'�6��2���$%(.#+�$�.�#%(&,� (��
$�0#($�'�7��,�%���-#1-�(��&-�$�%�'�(,��,��,.+&��'�$&&12�

� � � � WARNING
	��.�$�4#+�,&%�%&�&<�$%#$,�%���-#1-�7��,�-#��(,6��,'�-#++(,6�(%��('�7�/�;�)�.�#���%���
7('%��&4�%���-#1-�(���1�++�%&�(%����(6�%2�
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�&�4(8�%���-#1-;�%#$,�%����&+'(,6�,#%��(,�%���.+&.?7(���'($�.%(&,�%&�+&7�$�%�����(6�%��'C#�%1�,%� 4��%�

�,'���.#$��%���-#1-2
'C#�%�%�����(6�%�&4�%���4��%��<�,+/�%&��,�#$��%��%�%���-#1-�)����(��+�<�+2�����

'(44�$�,.��(,���(6�%�)�%7��,�%���%7&��('���&4�%���-#1-�)�������++�,&%��8.��'��112�

�����'C#�%1�,%��++&7�,.��(���--$&8(1�%�+/����112�

�

�

�

�

�

�

�

�

�

3.1.3 Pump Fixation (Option)

����-#1-�(��-$&<('�'�7(%��.��%�$��4&$����/�%$�,�-&$%�%(&,��,'�4&&%��'C#�%1�,%��4&$��,.�&$(,6��,'���(6�%�

�'C#�%(,6;����'��.$()�'�(,�*�.%(&,�"2�2�2�����-#1-;��&7�<�$;�1�/�#,�8-�.%�'+/�1&<��&$�4�++�'&7,�7��,�

�,� ��$%�0#�?�� &..#$�2� �&� -$�<�,%� �#.�� �<�,%�;� 1&'�+� ���
��� '$/� <�.##1� -#1-� (�� �0#(--�'� 7(%��

)$�.?�%�� %&���.#$�� %���-#1-�)&'/� %&� %��� 4+&&$2�=(8� %���-#1-� %&� %��� 4+&&$�&$�&%��$� 4($1�6$&#,'�7(%�� %���

)$�.?�%���%�%���(,�%�++�%(&,2�

=&$�'(1�,�(&,��&4�%���)$�.?�%;�����%����..&1-�,/(,6�'$�7(,62�


,.�&$�)&+%����&#+'�)��4(%�4&$�.&,'(%(&,��&4�%���4+&&$�7��$��%���-#1-�(���,.�&$�'2�

�

�

�

�

�

�

�

�

�

� � � � CAUTION
�&�,&%��%�-�&,�%���-#1-�&)C�.%��&,�(%2�

� � � CAUTION
����,�.?�-&$%(&,�&4� %���.��%�$��7(++�<()$�%��'#$(,6�.��%�$�1&<�1�,%2�	���#$�� %&�?��-�
/&#$�4(,6�$���,'�4��%�&#%2�

� � � � CAUTION
�4�%���-#1-�(��,&%�+�<�+�';���&$%�6��&4�%���+#)$(.�%(&,�&(+��#--+/�%&�%���)��$(,6�1�/�)��
.�#��'2�

NOTE
�4�%���-#1-�(��,&%��%�)+�;�<()$�%(&,��,'�,&(���&4�%���-#1-�1�/�)��(,.$����'2�
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3.2 Piping

3.2.1 Vacuum and Exhaust Piping

�&,,�.%�%���<�.##1��,'��8��#�%�-(-���%&�%����#.%(&,��,'��8��#�%�4+�,6��2�


�,�$$&7�.+��$�,.�� (��1�(,%�(,�'� (,�%���-#1-�4&$�$&%&$�$&%�%(&,2����� (,6$����&4� 4&$�(6,�&)C�.%�� (,%&�

%��� -#1-� (,%�$(&$� 7(++� %��$�4&$�� -$�<�,%� %��� -#1-� 4$&1� &-�$�%(,62� 	�� �#$�� %��$�4&$�� %&� ,��'� %���

4&++&7(,6�.�#%(&,��7��,�1�?(,6�%���-(-��.&,,�.%(&,�2�

�

��!���1&<���++�4&$�(6,�1�%%�$�4$&1�(,�('��%���-(-(,62�

��!�@��,�.&,,�.%(,6;�)���#$��%��%�,&�'($%�&$�'#�%�-�$%(.+����'��$��%&�%���4+�,6���#$4�.����,'�&$�%��%�

%���4+�,6���#$4�.����$��'�1�6�'2��$&<('�����#(%�)+��1��,��&4�-$�<�,%(,6�%���(,6$����&4�$��.%(&,�

)/�-$&'#.%���'��$(,6�%&�%���-(-����,'�4&$�(6,�&)C�.%�2�=&$�%�(��-#$-&��;���4(+%�$�1�/�)��(,�%�++�'2�

�"!�����7�(6�%�&4�%���-(-����%%�.��'�%&�%���-#1-�.�,�.�#���1(��+(6,1�,%��,'�+��?��4$&1�%���4+�,6��

.&,,�.%(&,�2�	���#$��%��$�4&$��%&��#--&$%�%���-(-(,6�-$&-�$+/��,'�,&%�%&��--+/�#,'#��4&$.��7��,�

�+(6,(,6� %��� 4+�,6�� 4�.��2��&�$�'#.�� %��� %$�,�1(��(&,�&4�<()$�%(&,;� (%� (�� $�.&11�,'�'� %&� (,��$%�

4+�8()+��)�++&7��7��,�.&,,�.%(,6�%���-(-���%&�%����#.%(&,��,'��8��#�%�4+�,6���&4�%���-#1-2�����

+�,6%�� &4� %��� 4+�8()+�� )�++&7��&,� %��� <�.##1� ��#.%(&,!� �('��7(++� <�$/� �..&$'(,6� %&� %��� <�.##1�

'$�7,2�	���#$��%&�.&,,�.%��&�%��%�,&�#,'#��4&$.��.�,�)���--+(�'�%&�%���4+�8()+��)�++&7�2�

��!��+�����'�.('����-�$%�%&�.&,,�.%�%&�%���-#1-��8��#�%��&�%��%�%����8��#�%�-$���#$��(��,&%�)�/&,'�

�%1&�-��$(.�-$���#$�2�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

� � � � WARNING
	���#$��%&�.��.?�4&$�+��?���4%�$�/&#���<��(,�%�++�'�%���-#1-2�
�
--+/���-$���#$��&4��2�������&$�+����4&$���+��?�.��.?�7(%��-$���#$( �%(&,2!�

� � � � WARNING
���� -#1-� .��(,6;� (,+�%� -(-(,6� �,'� �8��#�%� -(-(,6� )�.&1�� �8%$�1�+/� �&%� '#$(,6�
&-�$�%(&,��,'�4&$��&1��%(1���4%�$��%&--(,62�	���#$��%��%�-#1-��,'��8��#�%�-(-(,6�'&�
,&%�.&1��(,�.&,%�.%�7(%���#1�,��&$�(,4+�11�)+���#)�%�,.��2��&�,&%�$�1&<��%���-#1-�
.&<�$�'#$(,6�&-�$�%(&,2�

� � � � CAUTION
�����8��#�%�-(-(,6�1�'��)/�-&+/<(,/+�.�+&$('��.�#����%���,&(���%�$&#6��%���-(-�2�
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3.3 Electrical Wiring
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3.3.1 Power Supply Wiring

�

�

�

�

�

�

�

�

�

�

�

�

�

�

� � � � DANGER
	�� �#$�� %&� ?��-� %��� -&7�$� �#--+/� %&� %��� -#1-� %#$,�'� &44� #,%(+� /&#� ��<�� 4(,(���'� %���

7($(,6� �,'� .&,,�.%(,6� 7&$?2� 
+�&� $�1&<�� %��� -&7�$� .&,,�.%&$� �,'� (,+�%� %��� �($.#(%�

�$&%�.%&$����!�'#$(,6�%�(�2�

� � � � WARNING
�+�.%$(.�+�7($(,6����++�)��.�$$(�'�&#%�&,+/�)/�0#�+(4(�'��+�.%$(.(�,�2

� � � � CAUTION
�&�,&%��--+/�%���-&7�$��#--+/�4$&1�%���-#1->��-&7�$�-�.?�%&��,/�&%��$��0#(-1�,%����

%�(��7(++�$��#+%�(,�1�+4#,.%(&,(,6�&4�%���.&,%$&+�#,(%���,'�-#1-�4�(+#$�2�

� � � � WARNING
�	�(��,&%�(,�%�++�'�(,�%���-#1-�#,(%2��+�����(,�%�++��	�)���'�&,�%���+�7��,'�%����%�,'�$'�

(,�%���(,�%�++�%(&,�$�6(&,2�

� � � � WARNING
	���#$��%&�.&,,�.%�%���6$&#,'(,6�7($�2�

� � � � WARNING
�&�,&%�-�$4&$1���7(%��%�,'�<&+%�6��%��%2�=�(+#$��%&�.&1-+/�.&#+'�$��#+%�(,�'�1�6��%&�%���

��,�(%(<��'�<(.��2

� � � � WARNING
����-#1-�1#�%�)��.&,,�.%�'�%&��+�.%$(.�+��#--+/�7(%�����#(%�)+��.($.#(%�)$��?�$2�

�+&.?&#%���%�6&#%��	!2�
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A : For model EV-A10-2* (1Phase 200V)

����%���-&7�$�.�)+��7(%��6$&#,'2��,��$%�%���-&7�$�.�)+��(,�%���6&#,'(,6�-&7�$�&#%+�%2�

�

�

�

�

=(62�"2����&7��'�%�(+��&4�%���4$&,%�-�,�+�&4�1&'�+����
����J2�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

Power connector
: IEC 60320-C20

Control connector
: D-sub 15Pin (Female)

Circuit protector

Fig. 3.1 Details of the front panel of model “EV-A10-2*”

� � � � CAUTION
���� %��� .&$$�.%� 7($(,6� 1�%�$(�+�� �,'� �( �� %&� 1�%.�� %��� &-�$�%(,6� .&,'(%(&,�� (,�

�..&$'�,.�� 7(%�� %��� -&7�$� .&,�#1-%(&,� $�%(,6� �,'� �1)(�,%� �($� %�1-�$�%#$�� &4� %���

-#1-2�

� � � � WARNING
������$%�(,6�&4�%���-#1-�(��$��+( �'�)/�.&,,�.%(,6�%���.�)+��7(%��0#�+(4(�'��+�.%$(.(�,�2�

����0#�+(4(�'��+�.%$(.(�,����&#+'���<��%��1��+<�����.&,,�.%(&,�(,�%���6$&#,'2�

� � � � WARNING
�&�,&%�#���%���-&7�$�.�)+���'�-%�$2�
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�&,,�.%�%���-&7�$�.&,,�.%&$�4&$�%���1�(,�-&7�$��#--+/��������;��������� ��I��,'������� !2�

����-&7�$�.&,,�.%&$�%/-��(��5������"������:2�

�� ����.&,,�.%&$�%/-��&4�%���-&7�$�.�)+��(��5������"�����D:2�

�� ����%���-&7�$�.�)+��7�(.���#(%��5������"�����D:2�

�� �$�,�(%�&<�$<&+%�6��&,�-&7�$��#--+/�B��,�%$�++�%(&,�.�%�6&$/���&4�5������"�������":2�

�

�

�

�

�

B : For model EV-A10-3* (3Phase 200V)

=(62�"2����&7��'�%�(+��&4�%���4$&,%�-�,�+�&4�1&'�+����
���"J2�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

Fig. 3.2  Details of the front panel of model “EV-A10-3*”

Power connector
: Amphenol
C016 20C003 100 12

Control connector
: D-sub 15Pin (Female)

Circuit protector
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=(62�"2";���)+��"2���,'�"2����&7��%���-(,����(6,1�,%�&4�%���-&7�$�.&,,�.%&$2�

�&,,�.%&$� -(,� (�� �� �.$�7� 4(8� %/-�2� �+����� 1�?�� �#$�� %&� %(6�%�,� %��� �.$�7� �,&#6�� %&� 4(8� %���

.&,,�.%&$�-(,2�

�+�����7($��%���.&,,�.%&$�-(,�)/�%����-�.(�+( �'�%&&+2�

�

�

�

�
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Table 3.2 Receptacle and Plug Specifications
��.�-%�.+��%/-�� ����������"��������

��.�-2���,#4�.%#$� 
1-��,&+�


'�-%�'�-+#6�%/-�� ����������"��������

*#(%�)+��7($�� 
@E�N���

�&7�$�.�-�.(%/�K?�
L� "2��

No. Phase

1 R

2 S

3 T

GND GND

Table 3.1  Pin Assignment of
Power Supply Receptacle

Fig. 3.3  Power Supply Receptacle
(As seen from connecting side)

1 2 

GND 3 
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3.3.2 Control Signal Wiring

�&,,�.%�7($���%&�%���.&,%$&+�.&,,�.%&$�4&$�$�1&%��&-�$�%(&,��,'�$�1&%��1&,(%&$(,62�

=(62"2�;���)+��"2"��,'�"2����&7�%���-(,����(6,1�,%2�

�

�

�

�

�

�

�

�

�

�

�

Table 3.3 Control Connector Pin Assignment
�(,2��&2� *(6,�+�,�1�� ��
� *(6,�+�%/-��

�� ����������H!� ������ ����B���
*��

�� 
�
�����*����H!� ������ ��*���B���
*�;�
+%�$,�%��
K,&%���L�

"� ���������*�
��*�
��*��H!� 
������ ����B���
*��

�� ���� � �

�� ���� � �

�� 
�
���*�
��*��H!� 
������ 
�
���B�
����

F� ���� � �

A� ���� � �

D� �����������!� � K,&%���L�

��� 
�
�����*�����!� � K,&%���L�

��� ���������*�
��*�
��*���!� � �

��� ���� � �

�"� ���� � �

��� 
�
���*�
��*���!� � �

��� ���� � �

K,&%���L� � ��*���,��'��.&,%(,#(,6��(6,�+�&<�$��1��.2�

K,&%���L� � D��,'����-(,���$����&$%�.($.#(%�'�)/�(,%�$,�+�7($(,62�

�

�

�

�

Fig. 3.4 15 Pin D sub-Miniature Female Receptacle
(As seen from connecting side)

*.$�7�+&.?��( ��B���2��

�&,,�.%&$�-(,��#$4�.��B�
#�

��#)���-(,�=�1�+��
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Table 3.4  Signal contacts

���

�#1-��('��.($.#(%� �#�%&1�$>��.&,,�.%(&,�

�������


-�,�.&++�.%&$� �$/�.&,%�.%�

��

D�

��

���

A�1
�

A�1
�


���


�
�� �


��������1
����
�
��"�����1
����
�
�(,2��&�'B� � ����;���1
�

�#1-��('��.($.#(%� �#�%&1�$>��.&,,�.%(&,�

��

���

"�

���


-�,�.&++�.%&$�

������A���
���1
�&$�+����

����*�
� �
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NOTE
�&�,&%�7($��<�.�,%�-(,�2�

NOTE

--+/����������-&7�$�4&$�(,-#%��(6,�+��&,�%���-#1-��('�2��&�,&%��--+/�%�(��<&+%�6��&,�

%����0#(-1�,%��('�2�

NOTE
@��,�&#%-#%��(6,�+���$��#��'�%&��,�$6( ���,�(,'#.%(<��+&�'��#.�������$�+�/;�)���#$��%&�

(,��$%���'(&'�����������
�.+���!�(,�&$'�$�%&��)�&$)�%���)�.?��+�.%$&1&%(<��4&$.��'#��%&�

�#$6��.#$$�,%2�

NOTE
	���#$��%&�7($���++��(6,�+��7(%��%���.&$$�.%�-&+�$(%/��H��!2�

NOTE
�&,'(%(&,��&4�&#%-#%�.&,%�.%�'�-�,'�&,� %�&����(6,�+�2�
--+/��#(%�)+��<&+%�6��4&$���.��

.&,%�.%O�$�+�/�&$�&-�,�.&++�.%&$�&#%-#%�2�
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4. Operation Panel

4.1 Operation Panel Outline

�#,,(,6��%�%#��.�,�)��.��.?�'�)/���%���.$��,�&,�%���&-�$�%(&,�-�,�+2�

=(62�2�;���)+���2���,'��2����&7�%���
-�$�%(&,���,�+;��#���)#%%&,��7(%.�;��,'�������1-2�

Fig. 4.1  Operation Panel

NOTE
�&� ,&%� &-�,� %��� .&,,�.%&$� .&<�$2� ���� .&,,�.%&$� (�� &,+/� 4&$� 1�(,%�,�,.�2� �&� ,&%�

.&,,�.%� �,&%��$� �0#(-1�,%� 7(%�� .�)+�O� �#.�� ��� �
�� .�)+�� %��%� ���� )��,� &,� %���

1�$?�%2����� � .&,,�.%(&,�1�/�.�#���4�(+#$��&4�%����0#(-1�,%�&$�%���-#1-2�

��%���.$��,�

�
�������� ������1-��

��������

�#���)#%%&,��7(%.���� �&,,�.%&$�&,+/�4&$�

1�(,%�,�,.��
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Table 4.2 LED Lamp on the operation panel

LED Lit Flashing OFF
�

�#1-�(��$#,,(,62� �#$(,6�'�.�+�$�%(&,�%&��%&-� �#$(,6��%&-�

� ����&-�$�%(&,�1&'��(��
�
�
�2� ���� ����&-�$�%(&,�1&'��(��

���
��2�

�
�#1-�(��$��'/2� ���� �#1-�(��,&%�$��'/2�

K,&%���L�

� 
�
���.&,'(%(&,�(�
&..&$�'2� �(,&$�4�(+#$��(�&..&$�'2� �&$1�+��%�%���,&�4�#+%�&$�

�+�$1!�

� �#$(,6�'(�-+�/��%����&%�%(&,�
�-��'�&4�%���-#1-�K1(,��L� ���� ����

�
��<�$�+(%2�K,&%���L� ���� ����

K,&%���L��4�%���+�1-�(��%#$,(,6�&44;�-#����*��)#%%&,���<�$�+�%(1����,'�%#$,�&,2�
K,&%���L��4�%���+�1-�(��%#$,(,6�&,;��%&-�%���-#1-�(11�'(�%�+/��,'�.&,%�.%�#�2�

�

Table 4.1 Push button switches on the operation panel

Button Name Function
�

����)#%%&,� *%�$%�%���-#1-2�
K,&%�L���(��)#%%&,�7&$?��(,�%����
�
��1&'�2�

�
*�
��)#%%&,� *%&-�%���-#1-2�

K,&%�L���(��)#%%&,�7&$?��(,�%���)&%��1&'���
�
���,'����
��2�

����
@��)#%%&,� ���,6��'�%���.$��,�

�
�*��)#%%&,� ��%#$,�%���-$�<(&#��1�,#2�

�
��*���)#%%&,� ����%���4�#+%��(%#�%(&,2�

�
�
����)#%%&,� *7(%.��)�%7��,��
�
���,'����
��2�

�
������)#%%&,� �&,�#��'�
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Table 4.3 Seven-segment Display Character Representations�
��8%� �(�-+�/� ��8%� �(�-+�/� ��8%� �(�-+�/� ��8%� �(�-+�/�

�� � D� � �� � �� �

�� � 
� � 9� � *� �

�� � 	� � G� � �� �

"� � �� � �� � �� �

�� � �� � �� � �� �

�� � �� � �� � @�

�� � =� � 
� � P� ,&,��

F� � E� � �� � 3� �

A� � �� � M� � Q� ,&,��

�



�2���

������

�	
�
��
��
�
��
�

4.2 Operation Panel Display

����(,4&$1�%(&,�&4�%���-#1-�&$�%���
�
����%�%#�� (��'(�-+�/�'�&,�%���'�%���.$��,�&4� %���&-�$�%(&,�

-�,�+2�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

����
�����(��+(6�%(,6�(,��&.�+�1&'�2� �

����-#1-�7(++�,&%�)���)+��%&�.��,6��%���'($�.%(&,�&4�$&%�%(&,2�

�

�

�

�

�

�

NOTE
�&�,&%�-#��� � ;�&$�%���(,<�$%�$���%%(,6��1(6�%�)��.��,6�'2��#��� � )#%%&,�

��<�$�+�%(1���%&�.&1��)�.?�%&��%�%#���.$��,;�(4�%����.$��,���&7��(,4&$1�%(&,�&%��$�%��,�

�)&<�2� �4� %��� ��%%(,6� (�� .��,6�';� %��� -#1-� �-�.(4(.�%(&,� &$� .&,%$&+� �/�%�1� .�,>%� )��

6#�$�,%��'2�

��$6�%��-��'�K1(,��L�
����+�1-�+(6�%(,6�

����+�1-�+(6�%(,6�

�$(<(,6��-��'�K1(,��L�
����+�1-�=
���+�1-�+(6�%(,6�

�&%&$�.#$$�,%�K
L�
����+�1-�+(6�%(,6�

�&%�+�$#,,(,6�%(1��K�8����&#$L�
����+�1-�+(6�%(,6�

��%���.$��,�)+(,?(,6
����+�1-�+(6�%(,6�

��%���.$��,�)+(,?(,6
����+�1-�
==�

���
��
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���&..#$�� %���-#1-�7(++�)���%&--�'��,'� %���
��� +�1-�7(++� (11�'(�%�+/� %#$,�&,�&$�

)+(,?2�����'�%���.$��,�7(++�)��.��,6�'�%&�%���
�
���'(�-+�/���&7,�(,���)+���2�2�

����-#1-�.�,,&%�)��$��%�$%�'�#,%(+�%���-#1-�1��%��%���$�0#($1�,%�4&$�$�.&<�$/2

Table 4.4 ALARM list K,&%���L�

K,&%���L� ����
�
��� (��'��.$()�'� (,� %�(�� +(�%��$�� %/-(.�+��$�$12� �4� %����+�$1�&%��$� %��,� %����� (��

'(�-+�/�';�-+�����.&,%�.%��	
�
2�

�

K,&%���L� � �,'�$�
<�$��&+%�6���
�!�.&,'(%(&,�%���(,<�$%�$�$�%$(����#%&1�%(.�++/2�
4%�$���<�$�+�%(1���

$�%$/�%���.&,'(%(&,�(���%(++�)�';�%���'�%���.$��,�7(++�'(�-+�/������)+���2"��,'�-#1-�7(++�)��

�%&--�'2� �

� 
���+�1-��,'�5 :�'(�-+�/�&,�%���'�%���.$��,��$��)+(,?(,6�4&$�
��$�%$/�-$&.���2�

�

K,&%��"L� �,'�$��&+%�6�����!�.&,'(%(&,�(��?�-%�4&$�+����%��,����.;�%���(,<�$%�$�.&,'(%(&,�(��$�%#$,�'�%&�

)�4&$�����
�
���&..#$$�'2�


���+�1-��,'�5 :�'(�-+�/�&,�%���'�%���.$��,��$��)+(,?(,6�4&$����.&,'(%(&,2�

�

�&2� �(�-+�/� 
���+�1-� ���.$(-%(&,� ��0#($�1�,%��4&$�$�.&<�$/�

�� � �(%�
5
<�$��#$$�,%:�

�,<�$%�$�&#%-#%�.#$$�,%�(��%&&�+�$6�2
�&$1�+( �'�H�����%��(6,�+�(,-#%2�

�� � �(%�
5
<�$�<&+%�6�:�

�,<�$%�$�(,,�$�<&+%�6��(��%&&��(6�2�

�&$1�+( �'�H�����%��(6,�+�(,-#%2� �

K,&%���L�

"� � �(%�
5�,'�$�<&+%�6�:�

�,<�$%�$�(,,�$�<&+%�6��(��(,�#44(.(�,%2�

�&$1�+( �'�H�����%��(6,�+�(,-#%2� �

K,&%��"L�

�� � �(%� �,<�$%�$�.&,%$&+�-&7�$���$��(,�%$&#)+�2� �&$1�+( �'�H�����%��(6,�+�(,-#%2�

�� � �(%� �&%&$��%�-�&#%2� ����%��(6,�+�(,-#%2�

�� � �(%� �,<�$%�$�(��&<�$���%�'2� �&$1�+( �'�H�����%��(6,�+�(,-#%2�

F� � �(%�
5
<�$��&�':�

�#1-�+&�'�(��%&&�+�$6�2�
�&$1�+( �'�H�����%��(6,�+�(,-#%2�

A� �(%� 5�&%&$�
<�$���%:� �&$1�+( �'�H�����%��(6,�+�(,-#%2�
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5. Operation

5.1 Before Starting

��!��#$,�&,�%���-&7�$��#--+/�%&�%���-#1-2�

�

�

�

�

�

�

�

�

�

��!��+�.��%����($.#(%��$&%�.%&$����!�(,%&�%���
��-&�(%(&,2�

�

�

�

�

�

�

�

�

�

�

�"!�@��,� %��� 
��� +�1-� +(6�%�� &$� �,/� �),&$1�+� �/1-%&1�� �$�� 4&#,'� &%��$� %��,� %��� '(�-+�/;� %�?��

�.%(&,�(,��..&$'�,.��7(%��A2�5�$&#)+���&&%(,62:��<�,�7��,�%���.�#���&4�
�
���'(�-+�/�����)��,�

$�1&<�';�(%�(��1�(,%�(,�'�#,%(+�%�������%��(6,�+�(���,%�$�'2��(%��$�-$����%�����*���)#%%&,�&$��,%�$�

�,��8%�$,�+�����%��(6,�+�4$&1�%���.&,%$&+��(6,�+�.&,,�.%&$2�

�

��!�@��,�%���-#1-��8��#�%�-(-��(���0#(--�'�7(%����<�+<�;�&-�,�%�(��<�+<��)�4&$���%�$%(,6�%���-#1-2�

�

�

�

�

�

� � � � WARNING
�	� (�� ,&%� (,�%�++�'� (,� %��� -#1-� #,(%2� �+����� (,�%�++� �	� )���'� &,� %��,� +�7� �,'� %���

�%�,'�$'�(,�%���(,�%�++�%(&,�$�6(&,2

� � � � WARNING
����-#1-�1#�%�)��.&,,�.%�'�%&��+�.%$(.�+�-&7�$��#--+/�7(%�����#(%�)+��.($.#(%�)$��?�$2�

�+&.?&#%�%�6&#%��	!�

NOTE
	�.�#���&4� %��� (,<�$%�$�&,�'�+�/� %(1�;�����.&11�,'�7(++� )�� <&('� 4&$� �� 4�7� ��.&,'��

�4%�$�%������%#$,��&,2�

� � � � CAUTION
�$&)+�1��7(%��&..#$�7��,� %���-#1-� (��&-�$�%�'�7(%�� %���<�+<��.+&��'���� %����8��#�%�

-(-��7(++�)��-$���#$( �'2�

� � � � WARNING
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5.2 START / STOP
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Fig. 5.1 Switching Between LOCAL and REMOTE

NOTE
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LOCAL MODE
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5.3 Operation when momentarily power failure happens
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5.4 Gas Ballast
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Fig. 5.2 Gas Ballast port and Drain port
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6. Maintenance and Inspection

6.1 Routine Inspection
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6.2 Vacuum and Exhaust Piping
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6.3 Lubrication Oil
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� � � � CAUTION
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�--�$�+�<�+�

Fig. 6.1  Oil Level Gauge Fig. 6.2  Lubrication Oil Level

CAP
*Please detach this 
when you check
the oil level.

OIL LEVEL GAUGEOuter Cover

� � � � WARNING
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#%�$��&<�$� 
#%�$��&<�$�

����$�1&<�+�'($�.%(&,�
� &4���&#%�$�.&<�$�

����$�1&<�+�'($�.%(&,�
� &4���&#%�$�.&<�$�

Fig. 6.3 How to remove the outer cover
Model EV-A10-*U Model EV-A10-*S

��1&<������.$�7��
� �%�(,��$$&7!�

��1&<������.$�7��
� �%�(,��$$&7!�


(+�4(++�$��,+�%� 
(+�+�<�+�6�#6��


(+�'$�(,�-&$%�

Fig. 6.4 oil filler inlet, oil level gauge, and oil drain port positions
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�$(,6�

�%%�.��'�%&�%���-+#6;�.+&���%���&(+�(,+�%2�

��!� 	���#$��%&�.��.?�%���6���+��?��4%�$��#--+/(,6�%���+#)$(.�,%�&(+2�

�

� � � � WARNING
	���#$��&,+/�%&�#���%���+#)$(.�,%�&(+�+(�%�'�(,��-�.(4(.�%(&,�%�)+���2��

� � � � WARNING
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��#�;�)���#$��,&�%&��8.��'�%���#--�$�+(1(%�+(,��7��,��''(,6�%���&(+2

� � � � WARNING
@��,�%���+#)$(.�%(&,�&(+�+�<�+�(��+&7�$�%��,�%���+&7�$�+(1(%;���$(&#��4�(+#$��1�/�)��.�#��'2�

�4�/&#�4(,'�&#%�%�����&$%�6�;��''�%���&(+�(11�'(�%�+/2

� � � � WARNING
@��%��&(+����++�)��'(�&��'�&4�)/�(,'#�%$(�+�7��%��'(�-&��+�'��+�$�(,��..&$'�,.��7(%��

��%�$(�+�*�4�%/���%��*���%�2��
--�,'(8��;��!
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6.4 Maintenance Parts List

=&++&7(,6�-�$%���$��,��'�'�4&$�1�(,%�,�,.��(,�.#�%&1�$>���(%�2�

�

Table 6.1 Spare (Maintenance) Parts List
�

�2�*%�,'�$'�.&,�#1-%(&,���$%2�

��$%�>���1�� �/-�� ��$%��&2�

�#)#$(.�,%�&(+� 	
������
�9����*� ����������������

�

�2���.&11�,'�)+��*-�$����$%2���&%�,��'�'�4&$���.��-#1-2!�

��$%�>���1�� �/-�� ��$%��&2�


(+�+�<�+�6�#6�� ������� ���"�������FD���

�

=&++&7(,6�+�)�+���$���%%�.��'�%&�-#1-�.&<�$�2�@��,�%��/��$����$'�%&�$��'�4&$�'(�.&+&$(,6�&$�-��+(,6�

&44;�-+������%(.?�%��1����'($�.%�'2�

�

Table 6.2 Labels�
��)�+>����1�� ��$%��&2�

K@
����EL� �
Q
��
�*��
��
E��@
����E��
	��� ��F����"�"������

K@
����EL� ��E��������
�����@
����E��
	��� ��F����"��������

K�
�E��L� �
Q
��
�*�@��E����
�E����
	��� ��F����"��������

K�
���
�L� ��
�E���
�G��
	��� ��F��������D����

�

6.5 List of Wastes During Maintenance

��)�+���2"� +(�%��7��%��� 4$&1�6�,�$�+� #��$�1�(,%�,�,.�2��(�-&��� %���7��%��� -$&-�$+/� �..&$'(,6� %&�

/&#$�+&.�+�7��%��'(�-&��+�$�6#+�%(&,��(,���.���$��2�

�

�

�

�

�

Table 6.3 List of wastes during maintenance
��$%� �0#(--�'�&,� ��1�$?��

�#)$(.�,%�&(+� �,�('��&4�-#1-�1&'#+��

*�����.%(&,��2"�

��4�$�%&�
--�,'(8��;���4&$���%�$(�+�*�4�%/�

��%��*���%�
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6.6 Repair and Service

�4��,/��),&$1�+��/1-%&1��&%��$�%��,�%�&���'(�-+�/�'�&,�%���&-�$�%(&,�+�-�,�+��--��$;�%�?���.%(&,�(,�

�..&$'�,.��7(%��%���(,�%$#.%(&,�&4�*�.%(&,�D2�5%$&#)+���&&%(,6:2�

�4� %$&#)+�� &..#$�;� %&� &$'�$� $�-�($�� &$� ��$<(.(,62� �+����� .&,%�.%� �	
�
� �
��
�
��
�� &$� �,�

�#%�&$( �'�
6�,%��(�%$()#%&$;��,'�-$&<('��%���(,4&$1�%(&,�&,�%���,�1�-+�%���,'�'�%�(+��&4�%���-$&)+�12�

�+�����.&,%�.%��	
�
2�

�

6.7 Overhaul


<�$��#+�(��-�$4&$1�'�(,��	
�
2�

�&,%�.%��	
�
�*�+���&44(.��&$�
<�$��#+���$<(.��.�,%�$2�

�����)�$�����
���-#1-�1�/�$�0#($��-�$(&'(.�&<�$��#+�)���'�&,�%����--+(.�%(&,2�
<�$��#+����&#+'�

&,+/�)��.&1-+�%�'�#%(+( (,6��)�$��4�.%&$/�%$�(,�'�-�$�&,,�+2��+�����.&,%�.%��)�$��4&$�(,4&$1�%(&,�&,�

�&7�%&�$�%#$,�/&#$�-#1-2�

�

7. Storage / Disposal

7.1 Storage

�4�%���-#1-�(��,&%�#��'�4&$���+&,6�-�$(&';�-$&.��'����4&++&7(,6�%&��%&$��%���-#1-2�

��!� ��-+�.���++�6�����(,�('��%���-#1-�)/�-#$6(,6�%��1�7(%��'$/�
($�&$����6��2�

��!� *��+�&44�%���(,+�%��,'�&#%+�%�-&$%��&4�%���-#1-�7(%��)+(,'�4+�,6��2�

�"!� *%&$��%���-#1-�(,���'$/��,'�.+��,�-+�.�2�

� ��1-�$�%#$�� B� ��%&����'�6���

� �#1('(%/� B� A�I�&$�+�����.&,'�,��%(&,�1#�%�,&%��8(�%!�

�

7.2 Disposal

�&�'(�-&��+�%���#,(%;�4&++&7��44�.%(<��+�7���,'�&$'(,�,.����--+(.�)+��(,�%����$���7��$��%���#,(%�(��(,�%�++�'2�

�4�/&#���<���,/�(,0#($(����)&#%�%���-#1-;�-+�����.&,%�.%��	
�
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8. Disconnection and Transportation
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%��� %&&+� -(-(,6� 4&$� $�-�($� �,'� $�-+�.�1�,%� &$� 4+�,6�� $�1&<�+� 4&$� 1�(,%�,�,.�2� E�(,� $�+�<�,%�

(,4&$1�%(&,� �)&#%� %��� -$&.���� 6����� 4$&1� /&#$� %&&+� �#--+(�$�;� �,'� )�� �#$�� %��%� %��� 6���

.&,.�,%$�%(&,�� (,� %��� 7&$?� �$���� �$�� �%� 0#�$%�$� &$� #,'�$� %��� �..�-%�)+�� <�+#��� �-�.(4(�'� #�(,6�

�--$&-$(�%��1���#$�1�,%��0#(-1�,%2�

@(%�&#%����#$�,.��&4�6�����4�%/;�(,�%$#.%�%���7&$?�$��%&�7��$�-$&-�$�-�$�&,,�+�-$&%�.%(<���0#(-1�,%�
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+���%�6+&<��;���4�%/�6&66+��;��,'���6���1��?2�

�

�&�'(�.&,,�.%��,'�%$�,�-&$%�%���-#1-;�-$&.��'����4&++&7�2�

��!� *%&-� %��� -#1-��,'� $�-+�.�� �++� 6����� (,�('�� %��� -#1-�)/� -#$6(,6� %��1�7(%�� '$/� .+��,� �($2�

@��,� %���-#1-�����)��,�#��'� 4&$� %&8(.�&$� 4+�11�)+��6����;� $�-+�.���++� 6����� (,�('�� %���

-#1-�)/�-#$6(,6�%��1�7(%�����6��2�

��!� *7(%.��&44�%���-&7�$��#--+/�%&�%���-#1-��,'�$�1&<��%���-&7�$��,'��(6,�+�7($��2�

�"!� ��1&<�� %��� <�.##1� �,'� �8��#�%� -(-��� �,'� .&1-+�%�+/� ���+� &44� %��� �#.%(&,� �,'� �8��#�%�

-&$%��&4�%���-#1-�7(%����)+(,'�4+�,6��&$��(1(+�$����+2�*��+�&44��++�-$&.����6���'(�.��$6��-&(,%��

�#.�����%���'(44�$�,%(�+�-&$%�)/�#�(,6���)+(,'�4+�,6�2�

��!� @$�-�%���-#1-�(,���<(,/+�����%2�

��!� ���� %��� +(4%(,6� �/�� )&+%�� -$&<('�'� &,� %��� -#1-� 4&$� �+(,6(,6� %��� -#1-� %&� +&�'� �,'� #,+&�'2�

=��%�,��/��)&+%��.&1-+�%�+/��,'�-#���(,�#,%(+�4+#���7(%��%������%(,6��#$4�.�2�=&$��+(,6;�#�����

7($��7(%����+�,6%���&�%��%�%����+(,6(,6��,6+���%��%�(�;�%����,6+�'��#)%�,'�'�)/�%���%7&�7($��!�(��
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� � � � WARNING
@��,�%���-#1-�����)��,�#��'�4&$��8��#�%(,6��(6�+/�%&8(.�6������#.������$��,(.��,'�

1�$.#$/�.&1-&#,'�;�)���#$��%&�.&,%�.%��	
�
��&$-&$�%(&,�)�4&$��/&#�$�%#$,�%���

-#1-2

� � � � CAUTION
�,�%���(,%�$��%�&4���4�%/�'#$(,6�%���%$�,�-&$%�%(&,;�'(�����1)+/��,'�.+��,(,6�&4�%���-#1-;�

)���#$��%&�%�?��,&%��&4�%���6�����%��%���<��)��,���,'+�'2�

� � � � DANGER
�&�,&%��,%�$�%��� &,��#,'�$,��%��%����#�-�,'�'�#1-2
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��!� =&$�%$�,�-&$%�%(&,;���.#$��%���-#1-�)/�+&7�$(,6�%����'C#�%1�,%�4��%2��+�.����-$&%�.%(<��.+&%��

�$&#,'� %��� -#1-� %&� �<&('� ��&.?� �,'�-&�(%(&,� $&%�.%(<��1�1)�$�� )�%7��,� %��� &#%�$� .&<�$�

�,'�%���7($���(,�&$'�$�%&�'(�%$()#%��%���+&�'�&4�%���4��%�,(,6�7($��2�

�

� � � � WARNING
=&$�+(4%(,6�%���-#1-;�#���&,+/�0#�+(4(�'�&-�$�%&$�-�$�&,,�+2�

	���#$��%��%�%���7($��$&-���,'�.$�,��#��'�4&$�+(4%(,6�%���-#1-��$��(,�-$&-�$�&$'�$��,'�

1�%.��%���7�(6�%�&4�%���-#1-2�

�&�-$�<�,%�#,�0#�+�7�(6�%�'(�%$()#%(&,;��#�-�,'�%���-#1-�)/��,�#$(,6�%��%�%����+(,6(,6�

�,6+��$�1�(,���/11�%$(.�++/�.�,%�$�'2�

���'�6�&$�+����

Fig. 8.1 Slinging the Pump
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9. Troubleshooting

� � � � DANGER
	���#$��%&�?��-�%���-&7�$��#--+/�%&�%���-#1-�%#$,�'�&44�#,%(+�/&#���<��4(,(���'�%���7($(,6�

�,'�.&,,�.%(,6�7&$?2�
+�&� $�1&<�� %���-&7�$�.&,,�.%&$��,'� (,%�$$#-%� %����($.#(%��$&%�.%&$�

���!�'#$(,6�%�(�2�

� � � � CAUTION
	���#$��%&�.��.?�4&$�+��?���4%�$�/&#���<��(,�%�++�'��,'�1�(,%�,�,.��%���-#1-2

� � � � WARNING
����-#1-��,'��8��#�%�-(-(,6�7(++�$�1�(,��%����(6��%�1-�$�%#$��'#$(,6�&-�$�%(&,��,'�4&$���

��&$%� %(1�� �4%�$� %��� -#1-� ���� �%&--�'2� 	�� �#$�� %&� �<&('� .&,%�.%� �,'� ?��-� (,4+�11�)+��

�#)�%�,.���&#%�&4�$��.�2��&�,&%�$�1&<��%���&#%�$�.&<�$�'#$(,6�&-�$�%(&,2�
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9.1 Troubleshooting (1) : Basic trouble


),&$1�+��/1-%&1 ���.?��%�1 �&$$�.%(<��
.%(&,

�($.#(%��$&%�.%&$�(���.%(<�%�'2�
�,.&$$�.%�7($(,62� ���.?�7($(,62�
*�&$%�.($.#(%2� ��-+�.��&$�&<�$��#+�-#1-2�

�&%�(,6��--��$��&,�%���
&-�$�%(&,�-�,�+2�

�&�-&7�$��#--+/�%&�-#1-2� ���.?�-&7�$��#--+/2�
���(��,&%�
�2� �+�.�����%&�
�2�
�&�7($(,6�&4�-&7�$��#--+/2� �&,,�.%�-&7�$�.&,,�.%&$2�
�,�%$#1�,%�4�(+#$�2� ��-+�.��(,�%$#1�,%�2�

�#1-�'&���,&%��%�$%�7��,�
�--+/(,6�*�
���)#%%&,2�

5��1&%�:�1&'������)��,���+�.%�'2� *�%��7(%.��%&�5�&.�+:�1&'�2�
*%�$%�#-�.&,'(%(&,���$��,&%���%(�4(�'2� *�%(�4/��++��%�$%�#-�.&,'(%(&,�2�
�,�%$#1�,%�4�(+#$�2� ��-+�.��(,�%$#1�,%�2�

�#1-�'&���,&%��%�$%�7��,�
�,%�$(,6��8%�$,�+�5���:��(6,�+�
(,-#%2�

5�&.�+:�1&'������)��,���+�.%�'2� *�%��7(%.��%&�5��1&%�:�1&'�2�
*%�$%�#-�.&,'(%(&,���$��,&%���%(�4(�'2� *�%(�4/��++��%�$%�#-�.&,'(%(&,�2�
�,�%$#1�,%�4�(+#$�2 ��-+�.��(,�%$#1�,%�2

�#1-��%�$%���#''�,+/2� 5���:��(6,�+�7���(,-#%�)�4&$�����%#$,��
�2� �,%�$$#-%�5���:��(6,�+�)�4&$���#--+/(,6�-&7�$2�


),&$1�+�,&(��2�
�8.���(<��<()$�%(&,�


'C#�%1�,%�4��%��$��,&%��--+(�'2� ����%����'C#�%1�,%�4��%2�
*&1��&)C�.%� (��1�?(,6� .&,%�.%�7(%�� %���&#%�$�
.&<�$2

��1&<��%���&)C�.%2�

���� 4��%�,(,6��.$�7��&4� %���&#%�$� .&<�$� ��<��
7&$?�'�%��1��+<���+&&��2�

�(6�%�,�%���4��%�,(,6��.$�7�2�
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��.##1�-$���#$��(,.$����2� ���?�4$&1�<�.##1�-(-(,62� ���.?�-(-(,62�

�&%�%(&,��-��'�'&���,&%�
(,.$����2�

�#1-�&<�$+&�'2� ���.?�-$���#$���,'��8��#�%�-(-�2�
=$�0#�,./�&$'�$�4�(+#$�2� �#,��(,�%$#1�,%��#-2�
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*#--+(�'�<&+%�6��4�(+#$�2� ���.?�-&7�$��#--+/2�

9.2 Troubleshooting (2) : ALARM
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