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�
,S[IZIV�� [LIVI� 6*� �VEHMS� JVIUYIRG]�� WMKREPW� EVI� MRZSPZIH�� EW� I�K�� MR� XLI� HMKMXEP� EYHMS�
HSQEMR�� SV�[LIVI� ER� YRFEPERGIH� GSRRIGXMSR�LEW� XS�FI�QEHI�� XLIVI� EVI�QER]�HMWGYWWMSRW�
EFSYX�XLI�FIWX�GSRRIGXMSR��M�I��XLI��TMR���XSTMG���
�
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Fig. 1   Floating Generator 
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7YGL�E�FEPERGIH�GSRRIGXMSR�LEW�XLI�EHZERXEKI�XLEX�MJ�RSMWI�SV�LYQ�MW�MRXVSHYGIH�HYVMRK�XVERWQMWWMSR��
MX� MW� MRHYGIH� MRXS� FSXL� XLI� �� ERH� �� XVERWQMWWMSR� PMRIW�� 3R� XLI� VIGIMZIV� WMHI�� XLI� X[S� WMKREPW� EVI�
WYFXVEGXIH�WS�XLEX�ER]�GSQQSR�HMWXYVFERGI�MW�IPMQMREXIH�ERH�XLI�WMKREP�PIZIP�MW�HSYFPIH��
�

<06�'SRRIGXSVW�
k<06k�MW�E�QRIQSRMG�XLEX�WXERHW�JSV��
�

<� 7GVIIR��WLMIPH��KVSYRH�� ⊥ 4MR���
0� 0MZI� �� 4MR���
6� 6IXYVR� r� 4MR���

  Table 1   Definition of XLR 

�
;MXL�E�FEPERGIH�SYXTYX�ERH�E�FEPERGIH�PSEH��XLI�VIJIVIRGI�KVSYRH�SJ�XLI�
KIRIVEXSV�MW�EP[E]W�MR�FEPERGI�FIX[IIR�XLIWI�X[S�WMKREPW�EX���:��
�
3RP]� MJ� XLI� PSEH� MW� RSX� TIVJIGXP]� FEPERGIH�� XLI� VIJIVIRGI� KVSYRH� SJ� XLI�
SYXTYX�[MPP�WLMJX�XS�ERSXLIV�PIZIP�XLER���:��

�
�

%��	�%��7-+2%0�+)2)6%836�
8LI�%��	�%��LEZI�ER�IPIGXVMGEPP]�MWSPEXIH��FEPERGIH�JPSEXMRK�KIRIVEXSV��)PIGXVMGEPP]�MWSPEXIH�QIERW�XLEX�
XLI�KIRIVEXSVkW�KVSYRH�TMR�GER� WEJIP]�[MXLWXERH�ER]�%'�SV�('�TSXIRXMEP�HMJJIVIRGIW�SJ�≤����:T�XS�
GLEWWMW�KVSYRH��
,S[IZIV��XLIVI�EVI�WSQI�WPMKLX�HIWMKR�HMJJIVIRGIW�MR�XLI�SYXTYX�WXEKIW�SJ�XLIWI�YRMXW�XLEX�RIIH�XS�FI�
GSRWMHIVIH�MR�TVEGXMGI��8LI]�EVI�I\TPEMRIH�MR�QSVI�HIXEMP�FIPS[��
�

8LI�3YXTYX�7XEKI�SJ�XLI�%��
8LI�%��[EW�HIWMKRIH�XS�LEZI�XLI�SYXTYX�TMR���EP[E]W�JM\IH�XS�GLEWWMW�KVSYRH��IEVXL���8LIVIJSVI��TMR���
SJ�XLI�KIRIVEXSV�GSRRIGXSV�MW�TIVQERIRXP]�[MVIH�XS�GLEWWMW�KVSYRH�EW�WLS[R�MR�Fig. 2��

�

Fig. 2   The A1 Output Stage 

�
&]� EHNYWXMRK� XLI� *03%8� ��+2(� W[MXGL�� XLI�KIRIVEXSV�KVSYRH� GER�FI�OITX� JPSEXMRK�SV� GSRRIGXIH� XS�
GLEWWMW�KVSYRH��IEVXL���M�I��TMR���SJ�XLI�<06��
�

�

Fig 1   XLR 
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8LI�3YXTYX�7XEKI�SJ�XLI�%��
0MOI�XLI�%���XLI�%��GSQVMWIW�SJ�ER�IPIGXVMGEPP]�MWSPEXIH��FEPERGIH�JPSEXMRK�KIRIVEXSV�[MXL�E�W[MXGL�XLEX�
EPPS[W�XS�GSRRIGX�XLI�KIRIVEXSV�KVSYRH�XS�TMR���SJ�XLI�<06��M�I��GLEWWMW�KVSYRH���
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Fig. 3   A2 Floating Generator 

�
,S[IZIV��XLIVI�EVI�X[S�QENSV�HMJJIVIRGIW�XS�XLI�%��SYXTYX�WXEKI�EW�WLS[R�MR�Fig. 3��
��� -R�EHHMXMSR�XS�XLI�*03%8�r�+2(�W[MXGL��XLIVI�MW�E�k'SRJMKYVEXMSR�.YQTIVk�XLEX�EPPS[W�XS�HMWGSRRIGX�

TMR���SJ�XLI�<06�JVSQ�GLEWWMW�KVSYRH�ERH�XS�GSRRIGX�MX�XS�XLI�KIRIVEXSV�KVSYRH�MRWXIEH��
��� %R�STXMSREP�XVERWJSVQIV�SYXTYX�QE]�FI�MRWIVXIH�XS�IWXEFPMWL�E�GSQTPIXI�IPIGXVMGEP�MWSPEXMSR�SJ�XLI�

KIRIVEXSV�SYXTYXW�JVSQ�XLI�<06�GSRRIGXSV��
�
8LI�WIXXMRKW�ERH�EHHMXMSREP�IJJIGXW�SJ�XLMW�GSRJMKYVEXMSR�NYQTIV�EVI�I\TPEMRIH�MR�QSVI�HIXEMP�MR�GLETXIV�
Balanced Connections with A2��p. 5���
�

8,)�*03%8�r�+2(�7;-8',�
&]�YWMRK�XLI�*03%8-2+�r�+6392(�W[MXGL�EX�XLI�VIEV�TERIP�SJ�XLI�
%���XLI�YWIV�LEW�XLI�GLSMGI�XS�
• PIX�XLI�GIRXIV�XET��TMR����SJ�XLI�KIRIVEXSV�JPSEX�SV�
• XS�XMI�TMR���XS�E�JM\IH�PIZIP�EW�I�K��GLEWWMW�KVSYRH�SJ�XLI�GEFMRIX���
�
-R� XLI� TSWMXMSR� *03%8-2+�� XLI� GIRXIV� XET� SJ� XLI� KIRIVEXSV� QE]�
JPSEX�XS�ER]�PIZIP�ERH�LEW�RS�GSRRIGXMSR�XS�XLI�GLEWWMW�KVSYRH��-R�
XLI�TSWMXMSR�+6392(�� XLI�GIRXIV� XET� MW�GSRRIGXIH�XS� XLI�GLEWWMW�
KVSYRH�SJ�XLI�%��VIWTIGXMZIP]��WII�EPWS�Fig. 2�ERH�Fig. 3���
�
�

&EPERGIH�'SRRIGXMSRW�
-J�XLI�%��SV�%��MW�YWIH�EW�E�FEPERGIH�WMKREP�KIRIVEXSV�r�XLI�WXERHEVH�ETTPMGEXMSR�r�MX�MW�[MVIH�XS�XLI�
FEPERGIH�MRTYX�TMRW���	���SJ�XLI�GSRRIGXIH�HIZMGI��
-R�XLMW�WIXYT��XLI�*03%8�r�+2(�W[MXGL�QYWX�FI�EHNYWXIH�EGGSVHMRK�XS�JSPPS[MRK�VYPIW��
��� -J� XLI�EYHMS�WMKREP� �TMR���	����QMKLX�FI� WYTIVTSWIH�F]�E�GSQQSR�('�GSQTSRIRX�� XLI�*03%8�r�

+2(�W[MXGL�LEW�XS�FI�TYX�XS�TSWMXMSR�y*03%8l�XS�EPPS[�XLI�KIRIVEXSV��
��� -J�RS�GSQQSR�WMKREP�SV�('�SJJWIX�MW�I\TIGXIH��MX�HSIWRkX�QEXXIV�[LIXLIV�XLI�W[MXGL�MW�MR�TSWMXMSR�

y*03%8l�SV�y+2(l��
�

238)� -X�MW�WXVSRKP]�VIGSQQIRHIH�XS�OIIT�XLI�*03%8�r�+2(�W[MXGL�MR�TSWMXMSR�*03%8��

 

Fig. 4   Float - Ground Switch 
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9RFEPERGIH�'SRRIGXMSRW�
-J� ER� YRFEPERGIH� GSRRIGXMSR� QYWX� FI� IWXEFPMWLIH� FIX[IIR� XLI� %�� �� %�� SYXTYX� WXEKI� ERH� XLI�
GSRRIGXIH�HIZMGI��I�K��HYI�XS�XLI�PEGO�SJ�E�<06�MRTYX�GSRRIGXSV��XLIVI�EVI�X[S�EPXIVREXMZIW��
�

E��4MR���r�4MR���
3RI�WMKREP�SJ�XLI�FEPERGIH�SYXTYX�WXEKI�SRP]��TMR���SV�TMR����XSKIXLIV�[MXL�TMR����KVSYRH��MW�YWIH�XS�
[MVI� XLI� YRFEPERGIH� GSRRIGXMSR�� -R� XLMW� GEWI� E� WMKREP� PIZIP� PSWW� SJ� r�� H&� �M�I�� LEPJ� SJ� XLI� FEPERGIH�
SYXTYX�PIZIP��ZW��XLI�WIPIGXIH�SYXTYX�PIZIP�SGGYVW��
-R� XLMW� WIXYT� MX� MW� RIGIWWEV]� XS� LEZI� XLI� *03%8� r�+2(� W[MXGL� MR� TSWMXMSR�+2(� WMRGI� XLI�KIRIVEXSV�
KVSYRH�QYWX�FI�GSRRIGXIH�XS�XLI�WMKREP�KVSYRH��I�K��WLMIPH��EW�WLS[R�MR�Fig. 5��
�
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Fig. 5   Unbalanced Connection with 6dB Loss 
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238)� -J�XLI�KIRIVEXSV�TMRW���	���EVI�[MVIH�XS�XLI�GSRRIGXIH�HIZMGI�SRP]��E�PSWW�SJ�r��H&�
�M�I��r�����SJ�XLI�EGXYEP�SYXTYX�PIZIP�ZW��XLI�WIPIGXIH�SYXTYX�PIZIP�[MPP�SGGYV��

�

F��4MR���r�4MR���
%PXIVREXMZIP]��F]�[MVMRK�TMR���SJ�XLI�%����%��KIRIVEXSV�XS�XLI�LSX�MRTYX�SJ�XLI�YRFEPERGIH�HIZMGI�ERH�
TMR���SJ�XLI�%����%��KIRIVEXSV�XS�XLI�HIZMGI�KVSYRH��WLMIPH���XLI�PSWW�SJ�XLI�r��H&�MW�EZSMHIH��
-R�XLMW�WIXYT��XLI�*03%8�r�+2(�W[MXGL�QYWX�FI�TYX�XS�TSWMXMSR�*03%8��M�I��XLI�KIRIVEXSV�KVSYRH�LEW�
XS�FI�PIJX�STIR�EW�WLS[R�MR�Fig. 6��
�
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Fig. 6   Unbalanced Connection without Loss 

�
*YVXLIVQSVI��MR�XLI�*03%8�QSHI�MX�MW�TSWWMFPI�XS�GSRRIGX�XLI�%����%��SYXTYX�TMRW���	���XSKIXLIV�WS�
XLEX� TMR�� �FYX� RSX� XLI� KIRIVEXSV� KVSYRH�� MW� EX� XLI� WEQI� PIZIP� EW� TMR� ��� 8LMW� GSRJMKYVEXMSR� MW� EPWS�
WXERHEVH�I�K��MR�E�<06�r�&2'�EHETXIV��
�
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4PIEWI�XEOI�GEVI�RSX�XS�TYX�XLI�*03%8�+2(�W[MXGL�XS�TSWMXMSR�+2(�MJ�TMR���	���EVI�WLSVXIH��MR�XLMW�
WIXYT��E�r��H&�PSWW�[MPP�SGGYV�EKEMR���)ZIR�XLSYKL�XLMW�[SYPH�RSX�HIWXVS]�ER]�HIZMGIW�MR�XLI�%����%���MX�
MW�RSX�VIGSQQIRHIH�XS�WLSVX�GMVGYMX�E�TS[IV�EQTPMJMIV�JSV�LSYVW��%R�IJJIGX�XLEX�GSYPH�SGGYV�MR�WYGL�E�
WMXYEXMSR� MW� XLEX� XLI� TS[IV� EQTPMJMIV� WLYXW� HS[R� HYI� XS� SZIVLIEXMRK� [MXL� ER� IVVSV� QIWWEKI��
2IZIVXLIPIWW��MX�[MPP�VIWYQI�XS�[SVO�EJXIV�GSSPMRK�HS[R��
�

8,)�k4-2���463&0)1k�
1ER]� FVSEHGEWX� WIXYTW� EVI� GSRJMKYVIH� MR� E� [E]� XLEX� XLIMV� FEPERGIH� MRTYX� HIZMGIW� LEZI� TMR� ��
TIVQERIRXP]�[MVIH� XS� GLEWWMW� KVSYRH�� -J� ER�%��SV�%�� MW� YWIH� MR� WYGL� E� WIXYT�� XLI� GSRRIGXMRK�<06�
GEFPIW� [SYPH� FI� XMIH� XS� KVSYRH� SR� FSXL� IRHW� [LMGL� [SYPH� VIWYPX� MR� YR[ERXIH� KVSYRH� PSSTW��
8LIVIJSVI��IMXLIV�TMR���WLEPP�RSX�FI�GSRRIGXIH�XS�KVSYRH�SR�XLI�%����%��SYXTYX�WMHI�SV�XLI�WGVIIR�SJ�
XLI�GEFPI�QYWX�FI�HMWGSRRIGXIH��
%�TSWWMFPI�WSPYXMSR�JSV�XLMW�TVSFPIQ�[SYPH�FI�XS�LEZI�TMR���GSRRIGXIH�XS�XLI�KIRIVEXSV�KVSYRH��SV�
XLI� GIRXIV� XET� SJ� ER� SYXTYX� XVERWJSVQIV�� MR� XLI�%�� �� %��� 8LYW�� TMR� ��[SYPH� RSX� FI� GSRRIGXIH� XS�
KVSYRH�EW�PSRK�EW�XLI�*03%8�r�+2(�W[MXGL�MW�MR�TSWMXMSR�y*03%8l��VIKEVHPIWW�[LIXLIV�XLI�GSRRIGXIH�
HIZMGI�MW�FEPERGIH�SV�RSX��
�
'SRXVEV]�XS�XLI�RIIHW�SJ�PS[�JVIUYIRG]�EYHMS�ETTPMGEXMSRW��XLI�FIWX�6*�TVSXIGXMSR�MR�E�FEPERGIH�WIXYT�
MW�SFXEMRIH�MJ�XLI�WGVIIR�MW�GSRRIGXIH�XS�KVSYRH�EX�FSXL�IRHW�SJ�XLI�GEFPI��
%GXYEPP]��FSXL�ETTVSEGLIW�LEZI�XLIMV�463W�ERH�'32W�ERH�XLI�TVIJIVIRGIW�MR�XLI�ZEVMSYW�FVSEHGEWXMRK�
SVKERMWEXMSR�EVSYRH� XLI�[SVPH�EVI�IUYEPP]�HMWXVMFYXIH��8LI�FIWX� WSPYXMSR�[SYPH�FI�E�yWMPIRX� WLMIPHl�
GEFPI�[MXL�X[S�MWSPEXIH�GSE\MEP�WGVIIRW��[LIVIF]�XLI�MRRIV�WGVIIR�[SYPH�FI�KVSYRHIH�EX�SRI�IRH�JSV�
FIWX�0*�TVSXIGXMSR��ERH�XLI�SYXIV�WGVIIR��VIWTSRWMFPI�JSV�6*�MQQYRMX]��KVSYRHIH�EX�FSXL�IRHW��
�

&EPERGIH�'SRRIGXMSRW�[MXL�%��
8LI� JEGX� XLEX� FEPERGIH� GSRRIGXMSRW� [MXL� TMR� �� TIVQERIRXP]� XMIH� XS� KVSYRH� QE]� GEYWI� TVSFPIQW�
VIWYPXIH�MR�E�RI[�SYXTYX�WXEKI�[MVMRK�MR�EPP�%��YRMXW�[MXL�WIVMEP�RYQFIV�≥�������
8LIVIMR��ER�EHHMXMSREP�NYQTIV�[EW�MRXVSHYGIH�XLEX�EPPS[W�XS�GSRRIGX�TMR���IMXLIV�XS�GLEWWMW�KVSYRH�SV�
XS� XLI�GIRXIV� XEF�SJ�XLI�XVERWJSVQIV�SYXTYX��3R�XLI�SXLIV�LERH��XLI�*03%8�r�+2(�W[MXGL�[EW�RSX�
GLERKIH��MX�MW�[MVIH�MR�XLI�WEQI�[E]�EW�EPP�SPHIV�YRMXW���

�
8LI�NYQTIV�MW�PSGEXIH�MRWMHI�XLI�%���8S�KIX�EGGIWW�XS�MX��VIQSZI�XLI�
JSYV�GSVRIV�WGVI[W�SJ�XLI�JVSRX�TERIP�ERH�HMWQSYRX�MX��%WMHI�SJ�XLI�
JSYV�<06� MRTYX�SYXTYX�GSRRIGXSVW� MW�E�WQEPP�4'&�[MXL� XLI� NYQTIV�
SR�MX��
�
-R�XLI�YTTIV�TSWMXMSR��WII�Fig. 8���
XLI�<06�SYXTYX�TMR���MW�GSRRIGXIH�
XS� KIRIVEXSV� KVSYRH� EW� MX� MW�
VIGSQQIRHIH� JSV� FEPERGIH�
WIXYTW� [MXL� E� WGVIIR� GSRRIGXMSR�
SR� SRI� WMHI� SRP]�� 4PIEWI� RSXMGI�
XLEX�XLMW�GSRJMKYVEXMSR�MW�XLI�WEQI�
EW�MR�XLI�%��YRMXW�[MXL�7�2� ������
�
3FZMSYWP]�� XLI� *03%8� r� +2(�
W[MXGL� PIEZIW� XLI� KIRIVEXSV�
KVSYRH� JPSEXMRK� SV� XMIW� MX� XS�
GLEWWMW�KVSYRH�MR�TSWMXMSR�+2(��
�

A2P05C

Jumper

�

Fig. 7   A2 Jumper 

�

Fig. 8   Jumper Upper Pos. 
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-R� XLI� PS[IV� TSWMXMSR� �Fig. 9��� TMR� �� MW� TIVQERIRXP]� GSRRIGXIH� XS�
GLEWWMW�KVSYRH��[LMGL�MW�XLI�JEGXSV]�HIJEYPX�WIXXMRK��
-R�XLMW�TSWMXMSR��XLI�KIRIVEXSV�KVSYRH�MW�JPSEXMRK��TSWMXMSR�y*03%8l��
SV� GSRRIGXIH� XS� GLEWWMW� KVSYRH� �ERH� TMR� ��� [MXL� XLI� W[MXGL� MR�
TSWMXMSR�y+2(l��
�
9RFEPERGIH�GSRRIGXMSRW�EVI�FIWX�QEHI�[MXL�XLI�NYQTIV�MR�XLI�PS[IV�
TSWMXMSR�� [LIVIMR� TMR� �� MW� EP[E]W� EX� GLEWWMW� KVSYRH� PIZIP�� 8LMW�
GSRJMKYVEXMSR� MW� MHIRXMGEP� XS� XLI� [MVMRK� MR� XLI� %��� 'SRWIUYIRXP]��
IZIV]XLMRK� QIRXMSRIH� EFSZI� EPWS� ETTPMIW� JSV� %�� YRFEPERGIH�
GSRRIGXMSRW�� 4PIEWI� VIJIV� XS� Fig. 5� ERH� Fig. 6� XS� JMRH� XLI� GSVVIGX�
[MVMRK��
� �

Fig. 9   Jumper Lower Pos. 


