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�'(� 014512(26� *+(26*3*0.6*12� -'.//� )(� 5,*26(+� 12� ���� )9� �*/?� -0,((2�4(6'1+�� 	//� ���-�

-'.//�)(�6,15*0./*-(+�.2+�4.-?(+��

�

E�E� �126,1/�.2+��(/(061,��7*60'(-�

� �'(� 0126,1/� .2+� -(/(061,� -7*60'(-� -'.//� )(� 13� ,16.,9� -6.95:6� 695(� 7*6'� (-0:60'(12� 5/.6(-�

-'17*28�3:206*12-�.2+�51-*6*12-���'(�-7*60'(-�-'.//�)(�13�-6:,+9�012-6,:06*12�.2+�-:*6.)/(�

31,�41:26*28�12�5.2(/�3,126���'(�-7*60'(-�-'.//�'.>(�-',1:+(+�/*>(�5.,6-�.2+�-(./(+�0126.06-�

.8.*2-6� +:-6� *28,(--��	:61%21,4./� -7*60'� -'.//� )(� 13� /10?.)/(� 695(� *2� (*6'(,� 51-*6*12���'(�

0126.06�,.6*28-�-'.//�)(�.6�/(.-6�6'(�31//17*28L�

•� �.?(�.2+�0.,,9�0126*2:1:-/9� ��	�

•� �,(.?*28�0:,,(26�.6��������� ��!	�A*2+:06*>(B�

•� �,(.?*28�0:,,(26�.6������	�� !��	�.6�����5�3��

�

E�H� �2+*0.6*28�
.45-�

� �1�*2+*0.6(�	��-:55/9�.>.*/.)*/*69;�6',((�*2+*0.6*28�/.45-�-'.//�)(�5,1>*+(+���'(�*2+*0.6*28�

/.45� -'.//� )(� -:*6.)/(� 31,� 5.2(/� 41:26*28;� 0/:-6(,� 695(� 
��� .2+� 0.5.)/(� 13� 0/(.,� -6.6:-�

*2+*0.6*12�:2+(,�21,4./�,114�*//:4*2.6*12���'(�/.45�01>(,-�-'.//�)(�5,(3(,.)/9�-0,(7�695(;�

:2),(.?.)/(�.2+�41:/+(+�3,14�'(.6�,(-*-6.26�4.6(,*./��

�

E�I� �2-6,:4(26-��

� 
1,�.//�0'.,8(,-;����.44(6(,;����>1/64(6(,�.2+�	��>1/64(6(,�-'.//�)(�5,1>*+(+�*2�$E�44��

-*K(�7*6'���!�.00:,.09�0/.--�01231,4*28�61�������I���'(�*2-6,:4(26-�-'.//�)(�3/:-'�41:26(+�

695(;�+:-6�5,113;�41*-6:,(�,(-*-6.26�.2+�'.>(�(.-9�.00(--*)/(�4(.2-�31,�K(,1�.+C:-64(26��

�

E�$� �(/.9-�

� �'(�,(/.9-�-'.//�)(�(20/1-(+�*2�3/:-'�1,�-(4*�3/:-'�+:-6�6*8'6�0.-(-�3*2*-'(+�7*6'�+://�)/.0?�

(2.4(/� 5.*26�� �(/.9-� -'.//� '.>(� -(/3�0126.*2(+� 6(-6� 3.0*/*6*(-� .2+� 5,1>*-*12-� 31,� ,(41>*28�

,(/.9�4(0'.2*-4�31,�*2-5(06*12�.2+�4.*26(2.20(��

�

E���� �,.2-+:0(,-�

� �,.2-+:0(,-�-'.//�)(�5.2(/�41:26*28�695(�.2+�-:*6.)/(�31,�15(,.6*28�6(45(,.6:,(-�3,14���61�

!!D����,.2-+:0(,�1:65:6� -'.//� )(�:-(+� 31,� ,(416(�+*-5/.9�.6�������%�������,.2-+:0(,-�

-'.//� )(� 5,1>*+(+� *2� 0'.,8(,� 5.2(/� 31,� ��� ).66(,9� >1/6.8(;� 0'.,8(,� 1:65:6� >1/6.8(� .2+�

0'.,8(,� 1:65:6� 0:,,(26�� �=6(,2./� 517(,� 15(,.6(+� 695(� 6,.2-+:0(,� *-� ./-1� .00(56.)/(�� �'(�

6,.2-+:0(,�-'.//�'.>(�6'(�31//17*28�3(.6:,(-L�

�

•� �25:6%�1:65:6�7*6'�8./>.2*0�*-1/.6*12�

•� 	:=*/*.,9�>1/6.8(�����������

•� �����4	�*2+(5(2+(26�+:./�1:65:6�

•� 	00:,.09�0/.--���!�1,�)(66(,�

•� �'1,6�0*,0:*6�.2+�1>(,�0:,,(26�5,16(06*12��
�

E���� �126.061,-��
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�

� 	//�).66(,9�0'.,8(,-� -'.//�'.>(�.2�	��0126.061,�12� 6'(� *25:6� -*+(�� �6� -'.//�)(�13�.*,�),(.?�

695(�.2+�-:*6.)/(�31,�0126*2:1:-�+:69���'(�15(,.6*28�01*/�-'.//�)(�,.6(+�31,���!�����

�

�

E���� �'(,4./�1>(,/1.+�,(/.9�

� 	� 6'(,4./� 1>(,/1.+� ,(/.9� 7*6'� -*28/(� 5'.-*28� 5,16(06*12� A:-*28� +*33(,(26*./�41>(4(26� 13�

)*4(6./�-6,*5-B�-'.//�./-1�)(�5,1>*+(+�31,�6'(�	��*25:6;�7'*0'�7*//�6,*5�6'(�0126.061,���'(����

0126.061,-�-'.//�)(�-*28/(%+1:)/(�51/(�.*,�),(.?�695(�.2+�-:*6.)/(�31,�0126*2:1:-�+:69��

�

E���� 	*,�),(.?�-7*60'(-�

� 	//� 0'.,8(,-� -'.//�'.>(�	�� *25:6�.2+����1:65:6� -7*60'(-�13�.*,�),(.?;�-*28/(� 6',17;� /1.+�

),(.?�.2+� 3.:/6�4.?(� 695(���'(�0126.06-�13� 6'(�-7*60'(-�-'.//�15(2�.2+�0/1-(�7*6'�.�-2.5�

.06*12���'(�-7*60'(-� -'.//�)(� ,.6(+� 31,����G�13� 6'(�4.=*4:4�0126*2:1:-� /1.+���'(� ��� �

.2+� ��

 � 51-*6*12� 13� 6'(� -7*60'� -'.//� )(� 0/(.,/9� *2+*0.6(+�� �'(� 15(,.6*28� '.2+/(� 13� 6'(�

-7*60'(-�-'.//�)(�3://9�*2-:/.6(+�3,14�0*,0:*6�.2+�-'.//�)(�(33(06*>(/9�(.,6'(+��

�

E���� 
:-(-�

� 
:-(-� -'.//� )(� 13����� 0.,6,*+8(� 3:-(� /*2?� 695(�� 
:-(-� -'.//� )(�41:26(+� 12� 3:-(� 0.,,*(,-;�

7'*0'�.,(�41:26(+�12�3:-(�).-(��J'(,(>(,;�*6�*-�216�51--*)/(�61�41:26�3:-(-�12�3:-(�0.,,*(,-;�

3:-(-� -'.//� )(� +*,(06/9� 41:26(+� 12� 5/:8�*2� 695(� ).-(-�� �2� -:0'� 0.-(-� 12(� *2-:/.6(+� 3:-(�

5://*28� '.2+/(� -'.//� )(� -:55/*(+� 31,� (.0'� 0'.,8(,�� M*0?�133� 3:-(-� A6,*5� 3:-(-B� 7*6'� ./.,4�

0126.06-�-'.//�)(�5,1>*+(+�31,�.//����3:-(-���'(�3:-(-�-'.//�)(�-:*6.)/(�31,�.55/*0.)/(�3.:/6�

/(>(/��

�

E��!� �.,*.)/(��(6.//*0��(-*-61,-�

� �2(�-(6�13�>.,*.)/(�4(6.//*0�,(-*-61,-�.2+�-':26�-:*6.)/(�31,�0.,,9*28�1:6�+*-0'.,8(�6(-6-�A!�

'1:,�+*-0'.,8(�,.6(�31,��*��+�).66(,9�.2+����'1:,�+*-0'.,8(�,.6(�31,�
(.+�	0*+�).66(,9B�12�

6'(�).66(,*(-�-'.//�)(�-:55/*(+��

�

E��E� �.66(,9�3:-(�)1=�

�.66(,9�3:-(�13�.+(@:.6(�,.6*28�4((6*28�6'(�/1.+�+:69�090/(�-'.//�)(�-:55/*(+���.66(,9�3:-(�

)1=�-'.//�'.>(�-:*6.)/(�6(,4*2.6*12�.,,.28(4(26�31,�6(,4*2.6*28�6'(�0.)/(-�*231,4(+�+:,*28�

+(6.*/(+�(28*2((,*28�-6.8(��

�

E��H� �.2(/��12-6,:06*12��

� �'(� 0'.,8(,� 5.2(/-� '1:-*28� .//� 6'(� (@:*54(26� -'.//� )(� *2+11,;� 3/11,�41:26*28;� .*,� 2.6:,./�

011/(+;�-(/3�-:551,6*28�-'((6�4(6./�(20/1-(+�0:)*0/(�695(���'(�0'.,8(,�5.2(/�.2+�*6-�3,.4(�

-'.//� )(� 3.),*0.6(+� 3,14� ��E44� <� ���� 44� 01/+� ,1//(+� -'((6� -6((/� .2+� '.>(� 31/+(+� 695(�

012-6,:06*12�� �'(� )*++(,� -'.//� ./-1� -:55/9� 2(0(--.,9� ).-(� 3,.4(-;� .20'1,� )1/6-� .2+�

'.,+7.,(���(41>.)/(�:2+,*//(+�8/.2+�5/.6(-�13�.6�/(.-6�����44�6'*0?�-'((6�-6((/�.2+�/:8-�31,�

.//�0.)/(-�-'.//�)(�5,1>*+(+���'(�/:8-�31,�0.)/(-�-'.//�)(�4.+(�13�(/(06,1/96*0�6*22(+�0155(,��

�'(� 8/.2+� 5/.6(� -'.//� )(� 13� .+(@:.6(� -*K(� 31,� .001441+.6*28� ,(@:*-*6(� 2:4)(,� 13� 0.)/(�

8/.2+-� 31,� 517(,� .2+� 0126,1/� 0.)/(-�� �'(� 0'.,8(,� -'.//� )(� 6,15*0./*-(+� .2+� >(,4*2� 5,113��

�(26*/.6*12�/1:>(,-�-'.//�)(�).0?(+�7*6'�3*2(�),.--�7*,(�4(-'��	//�+11,�.2+�01>(,-�-'.//�)(�

3*66(+� 7*6'� -926'(6*0� ,:))(,� 8.-?(6-�� �'(� 5.2(/-� -'.//� '.>(� '*28(+� +1:)/(� /(.3� +11,-�

5,1>*+(+� 12� 3,126� .2+� ).0?-*+(� 31,� .+(@:.6(� .00(--� 13� 0'.,8(,� 6(,4*2./-��	//� 6'(� 0'.,8(,�

0:)*0/(� +11,-� -'.//� )(� 5,15(,/9� (.,6'(+�� �'(� 5.2(/-� -'.//� 0145/9�7*6'� .6� /(.-6� +(8,((� 13�
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�

5,16(06*12� ������� �2014*28� .2+� 1:681*28� 0.)/(-� -'.//� (26(,� 3,14� )16614�� �:*6.)/(� 0.)/(�

6(,4*2./� )1.,+� 7*6'� 0155(,� 0.)/(� /:8-� .2+� +1:)/(� 0145,(--*12� ),.--� 2*0?(/�5/.6(+� 0.)/(�

8/.2+-�-'.//�)(�5,1>*+(+�*2�(.0'�5.2(/�31,�*2014*28�.2+�1:681*28�0.)/(-��
�
E��I� �/(06,12*0�(@:*54(26-�-'.//�)(�13�41+:/.,�+(-*82�012-*-6*28�13�5/:8�*2�41+:/(-�*2�-6.2+.,+�

�$�*20'(-�4(6.//*0�,.0?-�7*6'�4(6.//*0�0.,+�8:*+(-���'(�0.,+�-'1:/+�)(�5,1>*+(+�7*6'�5,15(,�

'.2+/(-���.,+�61�0.,+�7*,*28�-'.//�)(�6',1:8'�416'(,�)1.,+���25/.22(+�C:45(,*28�.2+�6,.0?�

41+*3*0.6*12-� -'.//� 216� )(� .//17(+�� ��(0'.2*0./� *26(,/10?-� 61� 5,(>(26�7,128� *2-(,6*12� 13�

0.,+-� -'.//� )(� 5,1>*+(+�� �.0'� 0.,+� -'.//� '.>(� *6-� C:206*12� .2+� 6(-6� 51*26-� *+(26*3*(+��

�.*26(2.20(� .*+-� -:0'� .-� (=6(2-*12� 5,*26(+� 7*,*28� )1.,+-� .2+� C:45(,� /(.+-� -'.//� )(�

5,1>*+(+���12�41+:/.,�+(-*82�*-�./-1�.00(56.)/(��

�

E��$� �'(� /.91:6� 13� 0'.,8(,� 014512(26-� -'.//� )(� -:0'� 6'.6� 6'(*,� '(.6� /1--(-� +1�216� 8*>(� ,*-(� 61�

(=0(--*>(�6(45(,.6:,(�7*6'*2�6'(�0'.,8(,�5.2(/�-:,3.0(��
10.6*12�13�6'(�(/(06,12*0�41+:/(-�

7*//�)(�-:0'�6'.6�6(45(,.6:,(�,*-(�13�6'(�/10.6*12;�*2�21�0.-(;�-'.//�(=0((+���D��1>(,�.4)*(26�

.*,�6(45(,.6:,(�1:6-*+(�6'(�0'.,8(,��

�

E���� 	//� 6'(� 0'.,8(,� 5.2(/-� -'.//� )(� 5,1>*+(+�7*6'� .2� *//:4*2.6*28� /.45;� .� !�	45� -10?(6� .2+�

-5.0(�'(.6(,-�7*6'� 6'(,41-6.6���188/(� -7*60'(-� .2+� 3:-(-� -'.//� )(�5,1>*+(+� -(5.,.6(/9� 31,�

(.0'�13� 6'(�.)1>(�3*66*28-���5.0(�'(.6(,-�N��O�*2+*0.6*12�-'.//�)(�5,1>*+(+���71�-(5.,.6(�

8,1:2+*28�5.+-�-'.//�)(�5,1>*+(+�31,�(.0'�5.2(/��

�

E���� 
10?*28�3.0*/*69�

������������
10?*28�3.0*/*69�-'.//�)(�5,1>*+(+�.-�31//17-L�

�

������������
1,� /10?*28� 3/1.6%)11-6� -(/(061,� -7*60'� *2� 6'(� 3/1.6� 51-*6*12� 12/9�� �'*-� -'.//� )(� :-(+� 31,�

'.>*28�?(9�4(0'.2*0./�*26(,/10?�)(67((2�3/1.6%)11-6�-(/(061,�-7*60'�.2+�*-1/.61,�*2�������

�

�������������'(�0'.,8(,�(20/1-:,(�+11,�/10?*28�,(@:*,(4(26�-'.//�)(�4(6�)9�6'(�.55/*0.6*12�13�5.+/10?-��

�.+/10?*28� .,,.28(4(26� -'.//� .//17� ,(.+9� *2-(,6*12� 13� 6'(� 5.+/10?� -'.0?/(� ):6� -'.//� 216�

5(,4*6�(=0(--*>(�41>(4(26�13�6'(�/10?(+�5.,6-�7*6'�6'(�5.+/10?�*2�51-*6*12��

�

E���� �126,1/�7*,*28�

� �.0'�5.2(/�-'.//�)(�3:,2*-'(+�0145/(6(/9�3.061,9�7*,(+�:561�517(,�0.)/(�/:8-�.2+�6(,4*2./�

)/10?-� ,(.+9� 31,� (=6(,2./� 0122(06*12-�� �'(� 517(,�7*,*28� -'.//� )(� 0.,,*(+� 1:6�7*6'� ���?��

8,.+(;�����*2-:/.6(+�0.)/(-�01231,4*28�61�����!!��A�.,6��B���'(�0126,1/�7*,*28�-'.//�)(�13�

���?�� 8,.+(;� �� 01,(� -6,.2+(+� 0155(,� 7*,(� 7*6'� 01/1:,� 01+(+� ���� *2-:/.6*12� '.>*28�

*+(26*3*0.6*12�3(,,:/(-�.6�)16'�6(,4*2./�.2+�+(>*0(�(2+�31,�(.0'�7*,(��J*,(-�-'.//�01231,4�61�

���E$��.2+�4*2*4:4�-*K(�13� 6'(�7*,(� -'.//�216�)(� /(--� 6'.2���!�44����'(�0126,1/�7*,*28�

6(,4*2.6*28�.6�(/(06,12*0�0.,+�-'.//�216�)(�/(--�6'.2�����44����'(�0126,1/�6(,4*2./�-'.//�)(�

-:*6.)/(�31,�0122(06*28�671�7*,(-�7*6'���!�44��-6,.2+(+�0155(,�012+:061,-��	//�6(,4*2./-�

-'.//�)(�2:4)(,(+�31,�(.-(�13�0122(06*12-�.2+�*+(26*3*0.6*12��

�

� �17(,�<�0126,1/�7*,*28�7*6'*2�6'(�5.2(/�-'.//�)(�?(56�-(5.,.6(��	29�6(,4*2./�1,�4(6./�71,?;�

7'*0'� ,(4.*2-� ./*>(� .6� 8,(.6(,� 6'.2� ��!�;� 7'(2� 5.2(/� +11,� *-� 15(2(+;� -'.//� )(� 3://9�

5,16(06(+�)9�-',1:+*28��
�
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�

� 	2�.*,� 0/(.,.20(�13� .6� /(.-6���44�-'.//�)(�4.*26.*2(+� 6',1:8'1:6� .//� 0*,0:*6-;� (=0(56� /17�

>1/6.8(� (/(06,12*0� 0*,0:*6-;� ,*8'6� :561� 6'(� 6(,4*2./� /:8-�� J'(2(>(,� 6'*-� 0/(.,.20(� *-� 216�

.>.*/.)/(;�6'(�/*>(�5.,6-�-'.//�)(�*2-:/.6(+�1,�-',1:+(+�����

�

�

E���� �(,4*2./��/10?-�

� �(,4*2./�)/10?-�31,�.//�6'(�0'.,8(,-�-'.//�4((6�6'(�31//17*28�,(@:*,(4(26-L�

�

.B�� �(,4*2./�)/10?�-'.//�)(����?��8,.+(;�4*2*4:4���	�,.6(+;�12(�5*(0(�41:/+(+�0145/(6(�

7*6'�*2-:/.6*28�).,,*(,;�0/*5�12�695(�6(,4*2./-;�7.-'(,-;�2:6-�.2+�*+(26*3*0.6*12�-6,*5�(60��

�6� -'.//� )(� -*4*/.,� 61� M/*5512� 695(� ��
� 7*6'� *2-:/.6*28� 4.6(,*./� 13� 4(/.4*2(� 1,�

(@:*>./(26���.,?*28� 12� 6(,4*2./� -6,*5-� -'.//� 01,,(-512+� 61� 6'(� 6(,4*2./� 2:4)(,*28� 12�

7*,*28�+*.8,.4-���(,4*2./�)/10?-�31,����<����-(012+.,9�/(.+-�-'.//�)(�5,1>*+(+�7*6'�

/*2?-� 61� 3.0*/*6.6(� 6(-6*28;� *-1/.6*12;� -6.,%+(/6.� .2+� (.,6'*28�� �(,4*2./� )/10?-� 31,� ���

-(012+.,9�-'.//�'.>(�6'(�-'1,6�0*,0:*6*28�3.0*/*69��

������

)B� 	6� /(.-6���G�-5.,(� 6(,4*2./-�31,�(=6(,2./�0122(06*12-�-'.//�)(�5,1>*+(+�12�(.0'�5.2(/�

.2+�6'(-(�-5.,(�6(,4*2./-�-'.//�)(�:2*31,4/9�+*-6,*):6(+�12�.//�6(,4*2./�)/10?-��

�

0B�� �'(,(�-'.//�)(�4*2*4:4�0/(.,.20(�13��!�44�)(67((2�6'(�6(,4*2./�)/10?-�.2+�6'(�0.)/(�

8/.2+�5/.6(�.2+��!�44�)(67((2�671�,17-�13�6(,4*2./�)/10?-��

�

E���� �.)/(�
:8-�

� �(.>9�+:69�)1/6�12�6(,4*2.6*12�6*22(+�0155(,�/:8-�13�0145,(--*12�695(�-'.//�)(�:-(+�*2�6'(�

-7*60'8(.,�31,�517(,�0.)/(� 6(,4*2.6*12���'(�-:55/9�13� 6*22(+�0155(,�0.)/(�/:8-�31,�517(,�

0.)/(-�31,4-�5.,6�13�6'(�-:55/9�13�(@:*54(26���.)/(�/:8-�-'.//�0145/9�7*6'����I��$���

�

E��!� �.)/(�#/.2+-�

� �'(� -:55/9� 13� 0.)/(� 8/.2+-� 31,4-� 5.,6� 13� 6'(� -:55/9� 13� (@:*54(26�� �.)/(� 8/.2+-� -'.//�

01231,4�61����E������.)/(�8/.2+-�-'.//�)(�13�+1:)/(�0145,(--*12�695(��

�

E��E� �.2(/��.,6'*28�

� �'.,8(,�5.2(/-�-'.//�'.>(�3://9�,.6(+�#��8,1:2+�):-�7*6'�671�8,1:2+�6(,4*2./-;�12(�.6�(.0'�

(2+�13�6'(�5.2(/���.0'�8,1:2+�6(,4*2./�-'.//�'.>(�671�)1/6�+,*//*28-�7*6'�#��)1/6-�.2+�2:6-�

-:*6.)/(�31,�0122(06*12�61�5:,0'.-(, -�8,1:2+�012+:061,���
�
�
&!�� ������
��
����
�����
�
H��� �*-:./�*2+*0.6*12�-'.//�)(�5,1>*+(+�61�*2+*0.6(�6'(�15(,.6*28�012+*6*12-�13�6'(�0'.,8(,�)9�6'(�

4(.2-�13�*2+*0.6*28�/.45-%
���1,�.22:20*.6*12�3.0*.�7*2+17-�.-�5(,����	��!�;�.,,.28(+�

12�6'(�615�13�6'(�0'.,8(,�5.2(/-�31,�31//17*28�3.:/6-L�

�

� .B� 	��-:55/9�3.*/:,(�

� )B� �(06*3*(,�3:-(�3.*/:,(�

0B� �:,8(�0*,0:*6�3:-(�3.*/:,(�

+B� 
*/6(,�3:-(�3.*/:,(�

(B� 
1.+�/*4*6(,�15(,.6(+��
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�

3B� �'.,8(,�6,*5%1>(,�/1.+(+��

8B� �.66(,9�12�)11-6��

'B� ���-9-6(4�(.,6'�3.:/6�

*B� �.66(,9�3:-(�)/172� �

CB� ���-9-6(4�:2+(,�>1/6.8(�
� �
� �16(26*./�3,((���� �0126.06-�13�.//�.)1>(�012+*6*12-�-'.//�)(�5,1>*+(+�31,�31//17*28�,(416(�

./.,4-�*2�6'(��2*6��126,1/��.2(/%�������L�
�
� ?B� �.66(,9�3:-(�3.*/-�

� /B� �.66(,9�12�)11-6��

� 4B� �'.,8(,�1>(,�/1.+�

2B� �'.,8(,� 6,1:)/(� A6'*-� )(*28�.�8,1:5� ./.,4� *2*6*.6(+�)9� .29�13� 6'(� 3.:/6-� 13� 0'.,8(,�

16'(,�6'.2�0'.,8(,�1>(,�/1.+B��
�
H��� �:*6.)/(�516(26*./�3,((�0126.06-�31,�,(416(�*2+*0.6*12�13�.)1>(�.)21,4./�012+*6*12-�-'.//�)(�

5,1>*+(+���:/6*5/*0.6*12� ,(/.9-;� *3� ,(@:*,(+;� -'.//� )(� *20/:+(+� *2� 6'(�5.2(/�� �2+*0.6*12-� 31,�

0'.,8(,� *25:6�-:55/9�'(./6'9;�0'.,8(,� *2�

�	��41+(�.2+�0'.,8(,� *2�������41+(�-'.//�

)(�5,1>*+(+��

H��� 	//�*2+*0.6*28�*2-6,:4(26-;�0126,1/�<�-(/(061,�-7*60'(-�.2+�*2+*0.6*28�/.45-�-'.//�)(�

41:26(+�12�6'(�3,126�-*+(�13�6'(��'.,8(,���(-*82�13�5.2(/-�-'.//�)(�).-(+�12�6'(�31//17*28�

+*4(2-*12-L�

�

.B�� �>(,.//�'(*8'6�L�� � � � � �.=*4:4���!��44�

)B�� �5(,.6*28�'.2+/(-�A�*8'(-6�.2+�/17(-6�L�� � �.=*4:4��I���44�

�,(.0'(+�)9�15(,.61,P-�'.2+-B;�� � � �*2*4:4��!��44�

�,16(06*>(�4(0'.2*0./�*2+*0.61,-�

0B�� �11,-�<�5.2(/�'.2+/(-�.2+�/10?-�L�� � � �.=*4:4��I���44�

�*2*4:4�����44�

�

I��� �	����
	���	����	�M��#�

�

� �'(�2.4(�5/.6(-�-'.//�)(�4.+(�13�212�,:-6*28�4(6./�%���5/9�
.4*01*+�.2+�-'.//�'.>(�)/.0?�

).0?� 8,1:2+�7*6'�7'*6(� (28,.>(+� /(66(,-� .2+� -(0:,(+� )9� -0,(7-���'(-(� -'.//� )(� 5,1>*+(+�

2(.,�615�(+8(�12�6'(�3,126�.-�7(//�.-�12�,(.,�-*+(�13�0'.,8(,���.4(�5/.6(-�7*6'�3://�.2+�0/(.,�

*2-0,*56*12-�-'.//�./-1�)(�5,1>*+(+�12�.2+�*2-*+(�6'(�5.2(/-�31,�*+(26*3*0.6*12�13�6'(�>.,*1:-�

(@:*54(26-��

�

$��� �	�����#�

�

� 	36(,�3.),*0.6*12;�.//�-:,3.0(-�-'.//�)(�0/(.2(+�.2+�5,(�6,(.6(+�.-�5(,���LE��!���71�01.6-�13�

/(.+� 1=*+(� 5,*4(,� A.26*�01,,1-*>(B� -'.//� )(� .55/*(+� .36(,� 6'(� 5,(�6,(.64(26�� �71� 01.6-� 13�

517+(,� 5.*26*28�7*6'� -'.+(�21���	
�H����1,� 5.*26� -'.+(� .55,1>(+�)9� 0:-614(,� -'.//� )(�

.55/*(+� 31,� 0145/(6(� 5.2(/�� �'*0?2(--� 13� 5.*26� -'.//� )(� 4*2�� ���!�� 4*0,12-�� �,16(06*28�

5(./.)/(� 01451:2+� -'.//� )(� 5,1>*+(+� 12� 1:6-*+(� 3*2*-'(+� -:,3.0(� 61� 5,16(06� 6'(� 5.*26(+�

-:,3.0(�+:,*28�6,.2-51,6.6*12�.2+�-*6(�'.2+/*28��

�

����� ���
���	����#�	�	�����
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�

� �

� �'(� )*++(,� -'.//� 8:.,.26((� 6'.6� 0'.,8(,-� 133(,(+� -'.//� 4((6� 6'(� ,.6*28-� .2+� 5(,31,4.20(�

,(@:*,(4(26-� -6*5:/.6(+� 31,� >.,*1:-� (@:*54(26-� 01>(,(+� *2� 6'*-� -5(0*3*0.6*12�� �3� 6'(�

(@:*54(26� 3.*/-� 61� 4((6� 6'(� ,(@:*,(4(26;� 6'(� -:55/*(,� -'.//� ,(5/.0(� *6� 7*6'� .55,15,*.6(�

(@:*54(26�3,((�13�01-6�7*6'1:6�.33(06*28�6'(�-0'(+:/(���

�

����� �����������<�������#�

�

����� �'(� )*++(,� -'.//� 0123*,4� 0145/*.20(� 61� �:./*69� 5/.2� (20/1-(+� 7*6'� �(06*12���� 13�

-5(0*3*0.6*12���'(��:./*69�5/.2�-'.//�)(�-:)C(06�61����
%�0:-614(,�.55,1>./�.36(,�.7.,+�13�

0126,.06�7*6'1:6�.29�0144(,0*./�1,�+(/*>(,9�*45/*0.6*12���2-5(06*12�-'.//�)(�0.,,*(+�1:6�.-�

5(,����
%�0:-614(,�.55,1>(+��:./*69�5/.2��

�

����� 	//�(@:*54(26-�61�)(�-:55/*(+�-'.//�)(�13�695(�6(-6(+�@:./*69���'(�)*++(,�-'.//�3:,2*-'�.//�

695(�6(-6�,(51,6-�31,����
%�0:-614(,�.55,1>./���'(��95(�6(-6-�-'1:/+�'.>(�)((2�0.,,*(+�1:6�

7*6'*2�/.-6�3*>(�9(.,-�12�6'(�(@:*54(26�-*4*/.,�61�6'1-(�5,151-(+�61�)(�-:55/*(+�:2+(,�6'*-�

0126,.06�.2+�6'(�6(-6-�-'1:/+�'.>(�)((2�(*6'(,�012+:06(+�.6�.2�*2+(5(2+(26�/.)1,.61,9�1,�

-'1:/+�'.>(�)((2�7*62(--(+�)9�.�0/*(26%�81>(,24(26�.8(209���2�.)-(20(�13�-:0'�695(�6(-6-�

,(51,6-�1,�*2�0.-(�-:0'�,(51,6-�.,(�216�31:2+�61�)(�4((6*28�6'(�-5(0*3*0.6*12%�-6.2+.,+-�

,(@:*,(4(26-;�>(2+1,�-'.//�012+:06�.//�-:0'�695(�6(-6-�7*6'1:6�.29�0144(,0*./%�+(/*>(,9�

*45/*0.6*12�61����
�.001,+*28�61�6'(�,(/(>.26�-6.2+.,+-�.2+�,(51,6-�-'.//�)(�-:)4*66(+�61�

6'(�172(,�31,�.55,1>./��A�'.,8(-�31,�0.,,9*28�1:6�.//�,1:6*2(�6(-6-�<�695(�6(-6-�.,(�+((4(+�61�

)(�*20/:+(+�*2�6'(�0'.,8(,�5,*0(B��

�

����� �'(�+(6.*/-�13��95(��(-6-�61�)(�012+:06(+�-'.//�)(�.-�5(,��(06*12���13�-5(0*3*0.6*12��

�

����� �'(� )*++(,� -'.//� 3:,2*-'� 31//17*28� �95(� �(-6-� ,(51,6-� 31,� (.0'� 695(� <� ,.6*28� 13� ).66(,9�

0'.,8(,L�

�

*B� �(45(,.6:,(�,*-(�6(-6�.6�3://�/1.+�

�

**B� �(45(,.6:,(� ,*-(� 6(-6� 31,� ,(06*3*(,� .--(4)/9� .6� 0:,,(26� -5(0*3*(+� *2� �.6.� �'((6�	����������

�(06*12����

�

***B� �2-:/.6*12�,(-*-6.20(�6(-6�

�

*>B� �*8'�>1/6.8(�A517(,�3,(@:(209B�6(-6�12�517(,�<�0126,1/�0*,0:*6-�(=0(56�/17�>1/6.8(�

(/(06,12*0�0*,0:*6�

�

>B� �*55/(�0126(26�6(-6�.6�21�/1.+;�'./3�.2+�3://�/1.+��

�

>*B� 	:614.6*0�>1/6.8(�,(8:/.6*12�15(,.6*12� 6(-6�.6�-5(0*3*(+�	��-:55/9�>.,*.6*12-�.6�21�

/1.+;�'./3�.2+�3://�/1.+��

�

>**B� 
1.+�/*4*6(,�15(,.6*12�6(-6�

�

>***B� �33*0*(209�.2+�517(,�3.061,�4(.-:,(4(26�
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�

�

*=B� �25:6�.2+�1:65:6�-:,8(�7*6'-6.2+�0.5.0*69�6(-6���:,8(�>1/6.8(�.-�5(,�	������H�$�.�

-'.//�)(�.55/*(+�31,�.�5(,*1+�13�216�/(--�6'.2���-(012+-�.6�6'(�31//17*28�51*26-�13�6'(�

0'.,8(,�15(,.6*28�.6�!�D��.6�3://�/1.+L�

�

.B� 	0,1--�(.0'�	��*25:6�5'.-(-�

)B� 	0,1--�	��*25:6�/*2(�61�8,1:2+�

0B� 	0,1--����1:65:6�6(,4*2./-�

+B� 	0,1--�(.0'����1:65:6�6(,4*2./�61�8,1:2+�

�

� �'(�0'.,8(,�-'.//�216�(='*)*6�.29�014512(26�+.4.8(�.2+�6'(,(�-'.//�)(�21�+(6(,*1,.6*12�*2�

5(,31,4.20(�13�6'(�0'.,8(,��

�

=B� �2>*,124(26./� �(-6-L� �6(.+9� -6.6(� 5(,31,4.20(� 6(-6-� A6(45(,.6:,(� ,*-(� 6(-6� .6� 3://�

/1.+�<�/1.+�/*4*6(,�15(,.6*12�6(-6B�-'.//�)(�0.,,*(+�1:6�)(31,(�<�.36(,�6'(�31//17*28�

6(-6-��

�

.B� �1.?� 6(-6L��'(�(/(06,12*0�41+:/(-�-'.//�)(�-:)C(06� 61�0126*2:1:-�15(,.6*12�

31,� .� 4*2*4:4� 5(,*1+� 13� H�� '1:,-�� �:,*28� /.-6� �I� '1:,-;� 6'(� .4)*(26�

6(45(,.6:,(� -'.//� )(�4.*26.*2(+�.6� !�D����'(��I�'1:,� 6(-6�5(,*1+� -'.//�)(�

+*>*+(+� *261� �� (@:./� ��� '1:,� -(84(26-�� �'(� *25:6� >1/6.8(� +:,*28� (.0'� ���

'1:,-�-'.//�)(�214*2./�>1/6.8(�31,����'1:,-�31//17(+�)9����G�13�214*2./�

>1/6.8(�31,����4*2:6(-;�31//17(+�)9�$�G�13�214*2./�>1/6.8(�31,����4*2:6(-��

�

)B� �(8,((�13�5,16(06*12�6(-6�

�

=*B� �145/(6(�5'9-*0./�(=.4*2.6*12�

�

���!� �(06*3*(,�6,.2-31,4(,-�-'.//�)(�-:)C(06(+�61�31//17*28�,1:6*2(�6(-6L�

�

*B� �(45(,.6:,(�,*-(�6(-6�

�

**B� �2-:/.6*12��(-*-6.20(�6(-6�

�

***B� �*8'�>1/6.8(�6(-6�A517(,�3,(@:(209B�6(-6�

�

���E� 
1//17*28�,1:6*2(�6(-6-�.,(�61�)(�5(,31,4(+�12�.//�).66(,9�0'.,8(,-L�

�

*B� �145/(6(�5'9-*0./�(=.4*2.6*12�

�

**B� �(45(,.6:,(�,*-(�6(-6�.6�3://�/1.+�

�

***B� ��2-:/.6*12�,(-*-6.20(�6(-6�

�

*>B� ���*8'�>1/6.8(�A517(,�3,(@:(209B�6(-6�

�

>B� ���*55/(�0126(26�6(-6�.6�21�/1.+;�'./3�.2+�3://�/1.+�
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�

��

>*B� ��	���15(,.6*12�6(-6�.6�-5(0*3*(+�	��-:55/9�>.,*.6*12�.6�21�/1.+;�'./3�.2+�3://�/1.+�

��

>**B� ��
1.+�/*4*6(,�15(,.6*12�6(-6�

�

>***B����'(0?*28�13�5,15(,�15(,.6*12�13�.22:20*.6*12�-9-6(4�

�

*=B� ���92.4*0�,(-512-(�6(-6�

� �>(,-'116� %� :2+(,-'116� *2�1:65:6�>1/6.8(�13� 6'(� 0'.,8(,� 01,,(-512+*28� 61� -:++(2����

0'.28(�*2�/1.+�3,14����G�61���G�.2+�3,14���G�61����G��

�

=B� �:,2�*2�6(-6�-'.//�)(�0.,,*(+�1:6�12�.//�(/(06,12*0�41+:/(-�1,�5.2(/-�7*6'�41+:/(-���

�:,*28� 6'(� 6(-6� 6'(�5.2(/� %�41+:/(� -'.//�)(�-:)C(06(+� 61�.4)*(26� 6(45(,.6:,(�13�

!�D��31,��I�'1:,-�*2�(2(,8*-(+�012+*6*12���'(�6(45(,.6:,(�,*-(�*2-*+(�6'(�0:)*0/(�

-'.//�216�(=0((+���D��+:,*28�6'(�6(-6��

�

=*B� �(8,((�13�5,16(06*12�6(-6�

� �'(�0'.,8(,�-'.//�)(�0'(0?(+�31,�8.-?(6�.,,.28(4(26�.-�5(,�6'(�+,.7*28-��

�

���H� 
1//17*28�,1:6*2(�6(-6-�-'.//�)(�0.,,*(+�1:6�12�.22:20*.6*12�-9-6(4L�

�

*B� 	22:20*.6*12�.--(4)/9�.2+�41+:/(�-'.//�)(�3:206*12.//9�6(-6(+�.-�5(,����	��!���

�

**B� �:,2�*2�6(-6�.-�-5(0*3*(+�.)1>(�*2�0/���1�����!�A=B�.)1>(��

�

���I� 	//�4.6(,*./�:-(+�31,�6'(�012-6,:06*12�13�6'(�(@:*54(26�%�*6(4-�-'.//�)(�2(7�.2+�-'.//�)(�*2�

.001,+.20(� 7*6'� 6'(� ,(@:*,(4(26-� 13� 6'*-� -5(0*3*0.6*12�� �.6(,*./-� :6*/*-(+� -'.//� )(� 6'1-(;�

7'*0'�'.>(�(-6.)/*-'(+�6'(4-(/>(-�31,�:-(�*2�-:0'�.55/*0.6*12-��

�

���$� 	//�.00(56.20(�.2+�,1:6*2(�6(-6-�.-�5(,�,(/(>.26�-6.2+.,+-�.2+�-5(0*3*0.6*12;�-'.//�)(�0.,,*(+�

1:6� )9� 6'(� 4.2:3.06:,(,�� �'.,8(-� 31,� .//� 6'(-(� ,1:6*2(� .2+� .00(56.20(� 6(-6-� 31,� .//� 6'(�

4.6(,*./-�-'.//�)(�+((4(+�61�)(�*20/:+(+�*2�6'(�)*+�5,*0(��

�

�

����� �2-6,:06*12��.2:./-�

�

� �2-6,:06*12� 4.2:./-� 31,� 6'(� *2-6.//.6*12;� 15(,.6*12� .2+� 4.*26(2.20(� 13� ).66(,9� 0'.,8(,;�

).66(,9� 3:-(� .2+� >.,*.)/(� 4(6.//*0� ,(-*-61,� .2+� -':26� 61� )(� -:55/*(+� .6� /(.-6� 671� 4126'-�

)(31,(�6'(�+.6(�13�+(-5.60'�13�(@:*54(26��

� �

� �'(� *2-6.//.6*12� .2+� 4.*26(2.20(� 4.2:./� 13� ).66(,9� 0'.,8(,;� ).66(,9� 3:-(� .2+� >.,*.)/(�

4(6.//*0�,(-*-61,�.2+�-':26�-'.//�0126.*2�6'(�31//17*28��

�

	B� #(2(,./�+(-0,*56*12�8*>*28�695(�.2+�,.6*28�13�(@:*54(26��

�B� �(0'2*0./�+.6.��

�B� �./*(26�012-6,:06*12./�+(6.*/-��
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SINGE LINE DIAGRAM FOR 220V DC SYSTEM OF MAIN PLANT & ASSOCIATED STATION 
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CUSTOMER

PROJECT

SL. 
NO.

CHARACTERISTIC 
CHECK CLASS TYPE OF 

CHECK
REFERENCE 
DOCUMENT

ACCEPTANCE 
NORMS REMARKS

1 3 4 5 7 8 9 D * 11
M C/N

M C N

1.0  RAW MATERIAL

1) Grade MA Chemical/ 
Mechanical 100% - IS-513 Manufacturer's Drg. Manufacturer's 

TC P - -

2. Thickness & Finish MA Physical 1 Sample/lot 1 Sample/lot Approved drg/ doc Approved drg/ doc Inspection 
Report √ P V V

1.2 Shade MA Visual 1 Sample/lot - Shade Card(IS-5) Approved drg/ doc -do- P - -

2.0 MAJOR BOUGHT OUT ITEMS(Note: Make of Bought Items shall be as per Approved List of Makes)

1) Type, Rating MA Visual 100% 100% Approved drg/ doc Approved drg/ doc Manufacturer's 
TC √ P V V

2) Mechanical 
Operation/ Functional 
check

MA Visual 100% - Manufacturer's std. Manufacturer's std. -do- P - -

1) Type, Rating MA Visual 100% - Approved drg/ doc Approved drg/ doc -do- P - -

2) Continuity test MA Electrical 100% - Manufacturer's std. Manufacturer's std. -do- P - -

2.3 1) Type, Rating MA Visual 100% 100% Approved drg/ doc Approved drg/ doc Manufacturer's 
TC √ P V V

1) Type, Rating MA Visual 100% 100% Approved drg/ doc Approved drg/ doc Manufacturer's 
TC √ P V V

2) Calibration  
Certificate MA Visual 100% 100% -do- -do- -do- √ V V V

3) Routine TC MA Electrical 100% 100% -do- -do- -do- √ V V V

1) Type, size MA Visual 100% At Random Approved drg/ doc Approved drg/ doc Inspection 
Report √ P V V

2) I.R Test MA Electrical 1 Sample/lot - -do- -do- -do- P - -

3) H.V Test MA Electrical 1 Sample/lot - -do- -do- -do- P - -

1) Routine TC & 
Calibration report MA Electrical 100% 100%  IS-14570/Approved 

drg/ doc
 IS-14570/Approved 

drg/ doc
Manufacturer's 

TC √ P V V

1) Type, Rating MA Visual 100% 100% -do- -do- -do- √ P V V

Sign & Date Doc No.
Sign & Date Name Sign & Date Name Sign & Date

Kanhaiya Kumar Prepared By Kunal Gandhi Reviewed By 

Manish Shukla Checked By Ritesh K Jaiswal Checked By

Powder Paint

2.2

Rectifier Bridge Element

Name
ENGGINEERING

Power Switches,MCCB, 
Timer, Contactor & Relay2.1

2.6

Seal

1.1

2.4

2.5
All power cables to conform to
IS 1554; Control wires to
conform to IS 694

Transducer

MCB,Push Buttons,HRC 
fuse, Terminal blocks, control 
& selector switches, 
Semiconductor Fuses, 
Heaters, Thermostat,Lamps, 
Plug in socket, Exhaust 
Fans, Heat Sink

Seal
Prepared By

Checked By

MANUFACTURER/ BIDDER/ 
SUPPLIER NAME & ADDRESS STANDARD QUALITY PLAN SPEC NO.:-PE-TS-XXX-508-E002 DATE:-

QP NO.:-PE-QP-999-508-E003, REV.01 DATE:- 14/06/2020

P.O NO.:- DATE:-

ITEM:- BATTERY CHARGER(SCR BASED) SYSTEM:- DC SYSTEM SECTION:- SHEET 1 OF 9                     
COMPONENT & 
OPERATIONS QUANTUM OF CHECK FORMAT OF RECORD AGENCY

2 6 10
**

BHEL BIDDER/SUPPLIER FOR CUSTOMER REVIEW & APPROVAL
QUALITY

M.S Sheet (CRCA)

Digital Multi Function Meters

PVC Insulated Electric Cable

KANHAIY
A KUMAR
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CUSTOMER

PROJECT

SL. 
NO.

CHARACTERISTIC 
CHECK CLASS TYPE OF 

CHECK
REFERENCE 
DOCUMENT ACCEPTANCE NORMS REMARKS

1 3 4 5 7 8 9 D * 11
M C/N

M C N

1) Routine Tests MA Electrical 100% 10%  IS-2705/ Approved 
drg/ doc

 IS-2705/ Approved 
drg/ doc

Manufacturer's 
TC √ P V V

2) Type, Rating MA Visual 100% 10% -do- -do- -do- √ P V V

1) Dimensional check MA Physical 100% - Approved drg/ doc Approved drg/ doc Inspection 
Report P - -

2) Conductivity test MA Electrical 1 Sample/lot - -do- -do- -do- P - -

3) Surface Finish MA Visual 100% - -do- -do- -do- P - -

4) Material Grade MA Chemical 1 Sample/lot - -do- -do- Manufacturer's 
TC V - -

2.9 All routine test as per 
EEUA-45D MA Electrical 100% 100% Approved drg/ doc Approved drg/ doc Manufacturer's 

TC √ P V V

2.10 1) Visual MA Visual 100% 100% Approved drg/ doc Approved drg/ doc Inspection 
Report √ P V V

If Electronic Cards used for 
indication (Refer Electronic 

Card Assembly and Location 
at cl. No. 3.4, for checks)

2.11 1) Rating MA Visual 100% 100% Approved drg/ doc Approved drg/ doc Inspection 
Report √ P V V

2) Dimensional check MA Physical 100% 100% Manufacturer's Drg. Manufacturer's Drg. -do- √ P V V

a) Overall size MA Physical 100% 100% -do- -do- -do- √ P V V

b) Mounting Details MA Physical 100% 100% -do- -do- -do- √ P V V

3) Terminal Board MA Physical 100% 100% -do- -do- -do- √ P V V

4) Polarity Test MA Electrical 100% 100% -do- -do- -do- √ P V V

5) I.R Test MA Electrical 100% 100% -do- -do- -do- √ P V V

6) Routine Tests

a)Voltage Ratio Test MA Electrical 100% 100% IEC-60146/ Approved 
drg/ doc

IEC-60146/ Approved 
drg/ doc

Manufacturer's 
TC /Inspection 

Report
√ P/V V V

b) DC resistance Test MA Electrical 100% 100% -do- -do- -do- √ P/V V V

Sign & Date Doc No.
Sign & Date Name Sign & Date Name Sign & Date

Kanhaiya Kumar Prepared By Kunal Gandhi Reviewed By 

Manish Shukla Checked By Ritesh K Jaiswal Checked By
Seal

Name
Prepared By

Checked By

Seal

2.8

Current Transformer, Voltage 
Transformer, Dimmerstat 
Control Transformer

SHEET 2 OF 9                     

AGENCY

2.7

SECTION:-

QUANTUM OF CHECK FORMAT OF RECORD

ITEM:- BATTERY CHARGER(SCR BASED) SYSTEM:- DC SYSTEM

**
6

Busbar

QP NO.:-PE-QP-999-508-E003, REV.01 DATE:- 14/06/2020

P.O NO.:- DATE:-

10

COMPONENT & 
OPERATIONS

2

BIDDER/SUPPLIER FOR CUSTOMER REVIEW & APPROVAL
QUALITY

Annunciation facia (if 
applicable)

Visual Indications for charger 
status using LED/indicating 
lamps (if annunciation facia is 
not used)

Rectifier Transformer

BHEL
ENGGINEERING

MANUFACTURER/ BIDDER/ 
SUPPLIER NAME & ADDRESS STANDARD QUALITY PLAN SPEC NO.:-PE-TS-XXX-508-E002 DATE:-

KANHAIY
A KUMAR
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CUSTOMER

PROJECT

SL. 
NO.

CHARACTERISTIC 
CHECK CLASS TYPE OF 

CHECK
REFERENCE 
DOCUMENT ACCEPTANCE NORMS REMARKS

1 3 4 5 7 8 9 D * 11
M C/N

M C N

c) No Load Test  
Measurement of iron 
losses

MA Electrical 100% 100% IEC-60146/ Approved 
drg/ doc

IEC-60146/ Approved 
drg/ doc

Manufacturer's 
TC /Inspection 

Report
√ P/V V V

d) Measurement of Tap 
Voltages MA Electrical 100% 100% -do- -do- -do- √ P/V V V

e) Measurement of 
Cu.Losses MA Electrical 100% 100% -do- -do- -do- √ P/V V V

f) High voltage test MA Electrical 100% 100% -do- -do- -do- √ P/V V V

g) Induced high voltage 
test MA Electrical 100% 100% -do- -do- -do- √ P/V V V

h) Heat run Test MA Electrical 100% 100% -do- -do- -do- √ P/V V V
Insulation Class F with Temp.
rise limited to class B
insulation value

2.12 1) Rating MA Physical 100% 100% Approved drg/ doc Approved drg/ doc Inspection 
Report √ P V V

2) Dimensional check MA Physical 100% 100% Manufacturer's Drg. Manufacturer's Drg. -do- √ P V V

a) Overall size MA Physical 100% 100% -do- -do- -do- √ P V V

b) Mounting Details MA Physical 100% 100% -do- -do- -do- √ P V V

3) Terminal Board/ 
Bakelite plate or busbar MA Physical 100% 100% -do- -do- -do- √ P V V

4) Terminal rating MA Physical 100% 100% -do- -do- -do- √ P V V

5) Air gap 
Measurement MA Physical 100% 100% -do- -do- -do- √ P V V

6) Contuinity test MA Electrical 100% 100% -do- -do- -do- √ P V V

7) Insulation 
Resistance MA Electrical 100% 100% IEC-60146/ Approved 

drg/ doc
IEC-60146/ Approved 

drg/ doc

Manufacturer's 
TC /Inspection 

Report
√ P/V V V

8) High voltage test MA Electrical 100% 100% -do- -do- -do- √ P/V V V

9) DC resistance Test MA Electrical 100% 100% -do- -do- -do- √ P/V V V

10) Heat run Test MA Electrical 100% 100% -do- -do- -do- √ P/V V V
Insulation Class F with Temp.
rise limited to class B
insulation value

Sign & Date Doc No.
Sign & Date Name Sign & Date Name Sign & Date

Kanhaiya Kumar Prepared By Kunal Gandhi Reviewed By 

Manish Shukla Checked By Ritesh K Jaiswal Checked By

10
**

SYSTEM:- DC SYSTEM SECTION:- SHEET 3 OF 9                    
COMPONENT & 
OPERATIONS QUANTUM OF CHECK FORMAT OF RECORD

2
AGENCY

MANUFACTURER/ BIDDER/ 
SUPPLIER NAME & ADDRESS STANDARD QUALITY PLAN SPEC NO.:-PE-TS-XXX-508-E002 DATE:-

QP NO.:-PE-QP-999-508-E003, REV.01

DATE:-

Choke

Prepared By

P.O NO.:-

6

ITEM:- BATTERY CHARGER(SCR BASED)

DATE:- 14/06/2020

Checked By

QUALITY
BHEL BIDDER/SUPPLIER FOR CUSTOMER REVIEW & APPROVAL

ENGGINEERING
Name Seal

Seal
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CUSTOMER

PROJECT

SL. 
NO.

CHARACTERISTIC 
CHECK CLASS TYPE OF 

CHECK
REFERENCE 
DOCUMENT ACCEPTANCE NORMS REMARKS

1 3 4 5 7 8 9 D * 11
M C/N

M C N

1) Visual Checks MA Physical 100% -  Manufacturer Drg.  Manufacturer Drg. Manufacturer's 
TC P - -

2) Compliance Report MA Physical 100% - -do- -do- -do- P - -

1) Electrical CR Electrical Sample Sample Manufacturer Std. Manufacturer Std. Manufacturer's 
TC √ P V V

2) Mech Props. MA Mechanical Sample - -do- -do- -do- P - -

3) Tracking Index MA Electrical Sample - -do- -do- -do- P - -

2.15 1) Shelf Life MA Visual 100% - As per Paints 
Manufacturer Spec

As per Paints 
Manufacturer Spec

Manufacturer's 
TC V - -

1) Dimension MA Measurement Sample - Manufacturer Drg. Manufacturer Drg. Inspection 
Report P - -

2) Shore Hardness MA Physical Sample - -do- -do- -do- P - -

3) Ageing MA Chemical Sample - IS-3400/BS-2752 IS-3400/BS-2752 Manufacturer's 
TC P - -

3.0 IN PROCESS INSPECTION

3.1 1) Dimensional checks MA Physical 100% - Manufacturer 
Fabrication Drg. 

Manufacturer 
Fabrication Drg. 

In-process Insp. 
Report P - -

2) Diagonal 
(Skewness) MA Physical 100% - -do- -do- -do- P - -

3) Straightness MA Physical 100% - -do- -do- -do- P - -

4) Welded joints MA Visual 100% - -do- -do- -do- P - -

5) Deburring & 
Finishing of welded 
joints

MA Visual 100% - -do- -do- -do- P - -

3.2 1) Degreasing MA Physical 100% - IS-6005/ Manufacturer 
Std. practice 

IS-6005/ Manufacturer 
Std. practice 

In-process Insp. 
Report P - -

2) Water rinsing MA Physical 100% - -do- -do- -do- P - -

3) Derusting MA Physical 100% - -do- -do- -do- P - -

4) Water rinsing MA Physical 100% - -do- -do- -do- P - -

5) Phosphating MA Physical 100% - -do- -do- -do- P - -

6) Water rinsing MA Physical 100% - -do- -do- -do- P - -

7) Hot- Chromating MA Physical 100% - -do- -do- -do- P - -
8) Sealing (If used) MA Physical 100% - -do- -do- -do- P - -

Sign & Date Doc No.
Sign & Date Name Sign & Date Name Sign & Date

Kanhaiya Kumar Prepared By Kunal Gandhi Reviewed By 

Manish Shukla Checked By Ritesh K Jaiswal Checked By

Insulating Materials 
(FRP,SMC,DMC,ETC.)

MANUFACTURER/ BIDDER/ 
SUPPLIER NAME & ADDRESS STANDARD QUALITY PLAN

Pre-Treatment of Enclosure

Enclosure Fabrication

SPEC NO.:-PE-TS-XXX-508-E002 DATE:-

COMPONENT & 
OPERATIONS QUANTUM OF CHECK FORMAT OF RECORD

QP NO.:-PE-QP-999-508-E003, REV.01 DATE:- 14/06/2020

P.O NO.:- DATE:-

AGENCY

SHEET 4 OF 9                     

2 6 10

2.13 Printed Circuit Boards

ITEM:- BATTERY CHARGER(SCR BASED) SYSTEM:- DC SYSTEM SECTION:-

2.14

**

Paints

2.16 Gaskets (Syn. Rubber only)

BHEL BIDDER/SUPPLIER FOR CUSTOMER REVIEW & APPROVAL
ENGGINEERING QUALITY

Seal

Name Seal
Prepared By

Checked By
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CUSTOMER

PROJECT

SL. 
NO.

CHARACTERISTIC 
CHECK CLASS TYPE OF 

CHECK
REFERENCE 
DOCUMENT ACCEPTANCE NORMS REMARKS

1 3 4 5 7 8 9 D * 11
M C/N

M C N

1) Shade, Thickness & 
Finish MA Visual 100% - IS-6005/ Manufacturer 

Std. practice 
IS-6005/ Manufacturer 

Std. practice 
In-process Insp. 

Report P - -

2) Adhesion check by 
cross hatch method MA Cross Hatch Random -

ASTMD-3359/ 
Manufacturer Std. 

practice 

ASTM D-3359/ 
Manufacturer Std. 

practice 
-do- P - -

3.4  1) Electronic cards 
fittings MA Visual 100% 100% Manufacturer Std. Manufacturer Std. In-process Insp. 

Report √ P V V

2) Mechanical interlock MA Visual 100% 100% Manufacturer Std. No wrong insertion of 
cards possible -do- √ P V V

3) Correctness of 
electronic components MA Visual 100% - Manufacturer Drg. Manufacturer Drg. -do- P - -

4) Jumpers/ track 
modification MA Visual 100% Random Manufacturer Drg. No unplanned jumpers 

/ track modification -do- √ P V V

5) Finish of electronic 
cards MA Visual 100% - Manufacturer Drg. No dry soldering -do- P - -

6) Environmental check 
on cards to remove 
cards with infant mortal 
components

MA Visual 100% - Manufacturer Std. Manufacturer Std. -do- P - -

3.5 1) Transformer & choke MA Visual 100% - Manufacturer Drg. Manufacturer Drg. In-process Insp. 
Report P - -

2) Mounting of 
components such as 
switches, rectifiers, 
stack fuses, meter & 
contactor

MA Visual 100% - -do- -do- -do- P - -

3) Minimum clearance 
between busbar MA Physical 100% - IS-13947 IS-13947 -do- P - -

4) Electronic cards 
location inside the 
panels

MA Visual 100% 100% Manufacturer Drg.

Temp. rise of the 
location should not 
exceed 10°C over 

ambient during heat 
run test

-do- √ P V V

3.6 1) Bunching MA Visual 100% - Manufacturer Drg. Manufacturer Drg. In-process Insp. 
Report P - -

2) Marking MA Visual 100% - -do- -do- -do- P - -
3) Ferruling MA Visual 100% - -do- -do- -do- P - -

4) Lugs crimping MA Physical 100% - -do- -do- -do- P - -

Sign & Date Doc No.
Sign & Date Name Sign & Date Name Sign & Date

Kanhaiya Kumar Prepared By Kunal Gandhi Reviewed By 

Manish Shukla Checked By Ritesh K Jaiswal Checked By

3.3

BIDDER/SUPPLIER FOR CUSTOMER REVIEW & APPROVAL

Checked By
Seal

Assembly of Components & 
Modules

Wiring

Powder Coating

Electronic Card Assembly & 
Location

ENGGINEERING QUALITY

COMPONENT & 
OPERATIONS

BHEL

QUANTUM OF CHECK

DATE:-

AGENCY

MANUFACTURER/ BIDDER/ 
SUPPLIER NAME & ADDRESS STANDARD QUALITY PLAN SPEC NO.:-PE-TS-XXX-508-E002 DATE:-

QP NO.:-PE-QP-999-508-E003, REV.01

P.O NO.:-

DATE:- 14/06/2020

2 6 10
**

ITEM:- BATTERY CHARGER(SCR BASED) SYSTEM:- DC SYSTEM SECTION:- SHEET 5 OF 9                     

FORMAT OF RECORD
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Prepared By
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CUSTOMER

PROJECT

SL. 
NO.

CHARACTERISTIC 
CHECK CLASS TYPE OF 

CHECK
REFERENCE 
DOCUMENT ACCEPTANCE NORMS REMARKS

1 3 4 5 7 8 9 D * 11
M C/N

M C N

5) Contuinity MA Electrical 100% - Manufacturer Drg. Manufacturer Drg. In-process Insp. 
Report P - -

6) Identification labels MA Visual 100% - -do- -do- -do- P - -

3.7 1) Proper pasting of 
gasket MA Visual 100% - Manufacturer Drg. Manufacturer Drg. In-process Insp. 

Report P - -

2) Earthing busbar MA Physical 100% - -do- -do- -do- P - -

4.0 FINAL INSPECTION

4.1 1) Dimensional & sheet 
thickness MA Physical 100% Random Approved drg/ doc Approved drg/ doc Inspection 

Report √ P W W

2) Gen arrangement & 
Bill of Material(BOM) MA Visual 100% 100% -do- -do- -do- √ P W W

3) Aesthetic,skewness, 
Straightness,Door 
alignment, Labels etc.

MA Visual 100% Random -do- -do- -do- √ P W W

4) Provision of lifting 
arrangement MA Visual 100% 100% -do- -do- -do- √ P W W

5) Proper earthing MA Visual 100% Random -do- -do- -do- √ P W W

6) Gasketing (Check 
with 1mm  wire) MA Visual 100% Random -do- -do- -do- √ P W W

7) Gland plate 
arrangement MA Visual 100% Random -do- -do- -do- √ P W W

8) Mounting 
arrangement MA Visual 100% Random -do- -do- -do- √ P W W

9) Wiring quality MA Visual 100% Random -do- -do- -do- √ P W W
10) Paint shade, 
Adhesion & thickness 
check

MA Visual 100% Random Approved drg/ doc & 
Shade Card(IS-5)

Approved drg/ doc & 
Shade Card(IS-5) -do- √ P W W

11) Door Functioning MA Operation 100% Random Approved drg/ doc Approved drg/ doc -do- √ P W W

12) Mounting & Proper 
Fixing of components MA Visual 100% Random -do- -do- -do- √ P W W

13 Smooth operation of 
Switches, Pushbutton 
etc.

MA Operation 100% Random -do- -do- -do- √ P W W

14 Alarm & Protection CR Elect 100% Random -do- -do- -do- √ P W W

Sign & Date Doc No.
Sign & Date Name Sign & Date Name Sign & Date

Kanhaiya Kumar Prepared By Kunal Gandhi Reviewed By 

Manish Shukla Checked By Ritesh K Jaiswal Checked By

SYSTEM:- DC SYSTEM SECTION:- SHEET 6 OF 9                     

P.O NO.:-

2 10
**

DATE:-

ITEM:- BATTERY CHARGER(SCR BASED)

MANUFACTURER/ BIDDER/ 
SUPPLIER NAME & ADDRESS STANDARD QUALITY PLAN

Seal

Name Seal

BIDDER/SUPPLIER FOR CUSTOMER REVIEW & APPROVAL
ENGGINEERING QUALITY

Overall

Checked By

Prepared By

BHEL

6

COMPONENT & 
OPERATIONS

DATE:-

QP NO.:-PE-QP-999-508-E003, REV.01 DATE:- 14/06/2020

SPEC NO.:-PE-TS-XXX-508-E002

Finishing of Equipment

QUANTUM OF CHECK FORMAT OF RECORD AGENCY
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CUSTOMER

PROJECT

SL. 
NO.

CHARACTERISTIC 
CHECK CLASS TYPE OF 

CHECK
REFERENCE 
DOCUMENT ACCEPTANCE NORMS REMARKS

1 3 4 5 7 8 9 D * 11
M C/N

M C N

4.2
1) Burn in check at 
50°C for 48 hrs in 
energized condition

MA Electrical 100% 100% Approved drg/ doc

The temperature rise
inside the cubicle shall
not exceed 10°C
during the test.

Inspection 
Report √ P V V

Burn in test to be performed
before offering for BHEL/
Customer Inspection

2) AVR operation test 
with input voltage 
variation of +/-  10%, 
frequency variation  
and combined voltage-
frequency variation.

a) No Load MA Electrical 100% 100% Approved drg/ doc Approved drg/ doc Inspection 
Report √ P W W

b) Half Load MA Electrical 100% 100% -do- -do- -do- √ P W W

c) Full Load MA Electrical 100% 100% -do- -do- -do- √ P W W

3) Ripple test

a) No Load MA Electrical 100% 100% Approved drg/ doc Approved drg/ doc Inspection 
Report √ P W W

b) Half Load MA Electrical 100% 100% -do- -do- -do- √ P W W

c) Full Load MA Electrical 100% 100% -do- -do- -do- √ P W W
4)Logic simulation/ 
interlocks/ General 
Operation Test
a) Trickle / boost mode 
selector switch 
operation

MA Electrical 100% 100% Approved drg/ doc Functional Inspection 
Report √ P W W

b) Auto/ manual 
selector switch 
operation

MA Electrical 100% 100% -do- Functional -do- √ P W W

c) Soft start feature 
check MA Electrical 100% 100% -do- Functional -do- √ P W W

d) Uniform step-less 
trickle mode voltage 
adjustment in auto / 
manual operation

MA Electrical 100% 100% -do- Functional -do- √ P W W

e) Boost charge mode 
current adjustment 
from 50% to 100 % 
continuously

MA Electrical 100% 100% -do- Functional -do- √ P W W

Sign & Date Doc No.
Sign & Date Name Sign & Date Name Sign & Date

Kanhaiya Kumar Prepared By Kunal Gandhi Reviewed By 

Manish Shukla Checked By Ritesh K Jaiswal Checked By

BHEL BIDDER/SUPPLIER
ENGGINEERING

SECTION:- SHEET 7 OF 9                     
COMPONENT & 
OPERATIONS QUANTUM OF CHECK FORMAT OF RECORD AGENCY

P.O NO.:- DATE:-

ITEM:- BATTERY CHARGER(SCR BASED) SYSTEM:- DC SYSTEM

DATE:- 14/06/2020

FOR CUSTOMER REVIEW & APPROVAL

Name Seal

MANUFACTURER/ BIDDER/ 
SUPPLIER NAME & ADDRESS STANDARD QUALITY PLAN SPEC NO.:-PE-TS-XXX-508-E002 DATE:-

QP NO.:-PE-QP-999-508-E003, REV.01

Electrical Testing

SealPrepared By

Checked By

QUALITY

2 6 10
**
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CUSTOMER

PROJECT

SL. 
NO.

CHARACTERISTIC 
CHECK CLASS TYPE OF 

CHECK
REFERENCE 
DOCUMENT ACCEPTANCE NORMS REMARKS

1 3 4 5 7 8 9 D * 11
M C/N

M C N

5) Control circuit & 
charger status 
indication test

MA Electrical 100% 100% Approved drg/ doc Functional Inspection 
Report √ P W W

6) Load Limiter 
Operation MA Electrical 100% 100% -do- Refer Remarks -do- √ P W W

Voltage should not drop upto
100% load. Voltage should
drop beyond 100% load

7) Dynamic response 
test MA Electrical 100% 100% Approved drg/ doc

(Also Refer Remarks)
Output Voltgae should 
stabilise within 2 secs. -do- √ P W W

Overshoot / undershoot in
output voltage of the charger
corresponding to sudden
change in load from 100% to
20% and from 20% to 100%.

8) Input AC current 
measurement test MA Electrical 100% 100% Approved drg/ doc Approved drg/ doc -do- √ P W W

9) Insulation 
Resistance (I.R) Test MA Electrical 100% 100% IS-13947 IS-13947 -do- √ P W W

10) High Voltage (H.V) 
Test MA Electrical 100% 100% IS-13947

Charger should be able 
to withsatnd 2.5kV for 1 

min.
-do- √ P W W

11) Efficiency and 
power factor 
measurement

MA Electrical 100% 100% IS-4540 Approved drg/ doc -do- √ P W W

12) Degree of 
protection (DOP) 
Check for IP 4X (##)

MA Electrical 100% 100% IS -2147 Approved drg/ doc

Type Test 
Report/ 

Inspection 
Report

√ P V V

## If DOP test is to be
conducted as per project
specific Requirement, then
Same shall be Witnessed ('W') 
by BHEL/Customer in place of
Verification('V') under column
'C' and 'N' of AGENCY(10)
Above 

13) Heat Run Test($$)
for 8 Hrs. MA Electrical Sample as per 

Remarks ($$)

Sample as 
per Remarks 

($$)
Approved drg/ doc Approved drg/ doc -do- √ P V V

$$ If Heat run test on defined
sample(Project Specific
Sample Plan) is to be
conducted as per project
specific Requirement, then
Same shall be Witnessed ('W') 
by BHEL/Customer in place of
Verification('V') under column
'C' and 'N' of AGENCY(10)
Above 

Sign & Date Doc No.
Sign & Date Name Sign & Date Name Sign & Date

Kanhaiya Kumar Prepared By Kunal Gandhi Reviewed By 

Manish Shukla Checked By Ritesh K Jaiswal Checked By
Seal

Name Seal
Prepared By

Checked By

BHEL BIDDER/SUPPLIER FOR CUSTOMER REVIEW & APPROVAL
ENGGINEERING QUALITY

6 10
**

ITEM:- BATTERY CHARGER(SCR BASED) SYSTEM:- DC SYSTEM SECTION:- SHEET 8 OF 9                     

AGENCY

STANDARD QUALITY PLAN SPEC NO.:-PE-TS-XXX-508-E002 DATE:-

QP NO.:-PE-QP-999-508-E003, REV.01

COMPONENT & 
OPERATIONS QUANTUM OF CHECK

DATE:- 14/06/2020

P.O NO.:- DATE:-

FORMAT OF RECORD

MANUFACTURER/ BIDDER/ 
SUPPLIER NAME & ADDRESS

2
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CUSTOMER

PROJECT

SL. 
NO.

CHARACTERISTIC 
CHECK CLASS TYPE OF 

CHECK
REFERENCE 
DOCUMENT ACCEPTANCE NORMS REMARKS

1 3 4 5 7 8 9 D * 11
M C/N

M C N

5 1) Dimensional check MA Physical 100% 100% Approved drg/ doc Approved drg/ doc Inspection 
Report √ P W W

2) Fuse Rating MA Visual 100% 100% -do- -do- -do- √ P W W
3) Insulation 
Resistance (I.R) Test MA Electrical 100% 100% IS-13947 IS-13947 -do- √ P W W

6 1) Dimensional check MA Physical 100% 100% Approved drg/ doc Approved drg/ doc Inspection 
Report √ P W W

2) Resistance rating MA Electrical 100% 100% -do- -do- -do- √ P W W
3) Insulation 
Resistance (I.R) Test MA Electrical 100% 100% IS-13947 IS-13947 -do- √ P W W

7 1) Visual MA Visual 100% 100% Approved drg/ doc Approved drg/ doc Inspection 
Report √ P W -

8 1) Surface Finish & 
Completeness MA Visual 100% 100%

Approved drg/ doc/
As Per Manufacturer 

Std./ Approved Packing 
drg/ doc($$)

Approved drg/ doc/
As Per Manufacturer 

Std./ Approved 
Packing drg/ doc($$)

-do- √ P W -
($$)- Approved Packing Drg./
Doc Applicable for Export
Job/Projects

NOTES:-

Sign & Date Doc No.
Sign & Date Name Sign & Date Name Sign & Date

Kanhaiya Kumar Prepared By Kunal Gandhi Reviewed By 

Manish Shukla Checked By Ritesh K Jaiswal Checked By

* RECORDS, INDENTIFIED WITH "TICK"(√) SHALL BE ESSENTIALLY INCLUDED BY SUPPLIER IN QA DOCUMENTATION,

** M: SUPPLIER/ MANUFACTURER/ SUB-SUPPLIER, C: MAIN SUPPLIER/ BHEL/ THIRD PARTY INSPECTION AGENCY, N: CUSTOMER

Seal

Name Seal

5. Project Specific QAP to be developed based on customer requirement. .

6. For Export Job, BHEL technical specification for sea worthy packing to be followed.

7. Packing shall be suitable for storage at site in tropical climate conditions.

Checked By

FOR CUSTOMER REVIEW & APPROVAL

Prepared By

**

1. Wherever IS standard is mentioned, equivalent IEC/International standard is also acceptable as per applicability of test. In case of any technical requirement not covered by IEC, technical 
requirement as per IS shall prevail. Latest revision/year of issue of all the IS/IEC standard indicated in QAP shall be reffered.

Packing

Cable Lugs and Glands

ENGGINEERING QUALITY

LEGENDS :

2. BHEL Reserves the right for conducting repeat test, if required.  

3. Photographs of complete Battery Charger Package items after packaging to be sent to BHEL-Purchase Group for review before issuing MDCC.  

SYSTEM:- DC SYSTEM SECTION:- SHEET 9 OF 9                     

P: PERFORM, W: WITNESS, V: VERIFICATION, AS APPROPRIATE

MA: MAJOR, MI: MINOR, CR: CRITICAL, D: DOCUMENTATION

BHEL

10

BIDDER/SUPPLIER

COMPONENT & 
OPERATIONS QUANTUM OF CHECK FORMAT OF RECORD AGENCY

2 6

4. In case, any changes in QAP commented by customer at contract stage shall be carried out by bidder without any implication to BHEL/Customer.

MANUFACTURER/ BIDDER/ 
SUPPLIER NAME & ADDRESS STANDARD QUALITY PLAN SPEC NO.:-PE-TS-XXX-508-E002 DATE:-

P.O NO.:- DATE:-

ITEM:- BATTERY CHARGER(SCR BASED)

QP NO.:-PE-QP-999-508-E003, REV.01 DATE:- 14/06/2020

Discharge Resistor

Battery Fuse/MCCB Box
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