
5GUUKQP�����

#P�+PVGNNKIGPV�%QPVTQNNGT

�HQT�*KIJ�8QNVCIG�2QYGT�5[UVGO�#RRNKECVKQPU

4QDGTV�'��9KNUQP��#O[�5��(QPI

9GUVGTP�#TGC�2QYGT�#FOKPKUVTCVKQP��75�&1'

'NGEVTKE�2QYGT�6TCKPKPI�%GPVGT���5KGTTC�0GXCFC�4GIKQPCN�1HHKEG

)QNFGP��%QNQTCFQ��75#���(QNUQO��%CNKHQTPKC��75#

#DUVTCEV���6JKU�RCRGT�FGUETKDGU�CFXCPEGF�KPUVTWOGPVCVKQP�WUGF�VQ�EQPVTQN�VJG�UYKVEJKPI�QH

UJWPV�EQORGPUCVKQP�FGXKEGU�QP�C�OCLQT�����M8�GNGEVTKE�RQYGT�VTCPUOKUUKQP�NKPG���1EECUKQPCNN[

GNGEVTKECN�RQYGT�U[UVGOU�CTG�QXGT�UVTGUUGF��CPF�DGEQOG�WPUVCDNG���'NGEVTKE�WVKNKVKGU�JCXG

KPUVCNNGF�URGEKCN�INQDCN�EQPVTQN�UEJGOGU�FGUKIPGF�VQ�EQTTGEV�WPUVCDNG�DGJCXKQT�CPF�RTGXGPV

U[UVGO�YKFG�DNCEMQWVU���5GXGTCN��EQPVTQN�UEJGOGU�UGPUG�VJG�NQUU�QH�OCLQT�VTCPUOKUUKQP�NKPGU

CPF�KPKVKCVG�UYKVEJKPI�QH�EQTTGEVKXG�GSWKROGPV���#�NKOKVCVKQP�QH�OCP[�EQPVTQN�UEJGOGU�KU�VJCV

VJG�UEJGOG�FQGU�PQV�UGPUG�NQECN�EQPFKVKQPU�CPF�VTCEM�VJG�GXQNWVKQP�QH�VJG�FKUVWTDCPEG��9KVJQWV

NQECN�UGPUKPI��UYKVEJKPI�CEVKQPU�ECP�IGPGTCVG�CDPQTOCN�XQNVCIGU��YJKEJ�EQWNF�FCOCIG�GZRGP�

UKXG�JKIJ�XQNVCIG�EQORGPUCVKPI�GSWKROGPV��

6JG�%162�%QPVTQNNGT�FGUETKDGF�KP�VJKU�RCRGT�EQTTGEVU�OCP[�KPCFGSWCVG�HGCVWTGU�QH�RQYGT

U[UVGO�EQPVTQN�UEJGOGU���6JG�EQPVTQNNGT�UGPUGU�NQECN�UWDUVCVKQP�DWU�XQNVCIGU�CPF�OCMGU

KPVGNNKIGPV�FGEKUKQPU�FWTKPI�RGTKQFU�QH�RQYGT�U[UVGO�GOGTIGPEKGU���#FXCPEGF�XQNVCIG�VTCPUFWE�

GTU��RTQITCOOCDNG�NQIKE�EQPVTQNNGTU��CPF�HCUV�EQOOWPKECVKQPU�RTQVQEQNU�CTG�WUGF���(WVWTG�YQTM

YKNN�TGRQTV�QP�JQY�VJG�KPUVTWOGPVCVKQP�JCU�RGTHQTOGF���1PG�OQVKXCVKQP�HQT�WUKPI�OQFGTP

VGEJPQNQI[�YCU�VQ�RTQXKFG�RTCEVKEKPI�GPIKPGGTU�YKVJ�EQPVKPWKPI�GFWECVKQP�

+���+PVTQFWEVKQP

/QFGTP�RQYGT�U[UVGOU�CTG�QPG�QH�VJG�NCTIGUV��OQUV�EQORNKECVGF�U[UVGOU�FGXGNQRGF�D[�JWOCPU��

9KVJ�KPVGTEQPPGEVKQPU�VQ�PGKIJDQTKPI�WVKNKVKGU��C�RQYGT�ITKF�OC[�EQXGT�UGXGTCN�UVCVGU�CPF

RTQXKPEGU���+P�9GUVGTP�0QTVJ�#OGTKEC��VJG�RQYGT�ITKF�UGTXGU�CNN�QT�RCTVU�QH�HQWTVGGP�UVCVGU�QH

VJG�75��VYQ�%CPCFKCP�RTQXKPEGU��CPF�RQTVKQPU�QH�$CLC�%CNKHQTPKC��/GZKEQ���6JKU�KPVGTEQP�

PGEVGF�U[UVGO�KU�EQOOQPN[�ECNNGF�VJG�9GUVGTP�5[UVGOU�%QQTFKPCVKPI�%QWPEKN�
95%%����

'NGEVTKECN�GPGTI[�KU�GZEJCPIGF�DGVYGGP�VJG�2CEKHKE�0QTVJYGUV�QH�VJG�75�CPF�PQTVJGTP�%CNKHQT�

PKC�RTKOCTKN[�QP�VJTGG�����M8�#%�VTCPUOKUUKQP�NKPGU�CPF�QPG�
�������M8�&%�NKPG���6JG

KPUVTWOGPVCVKQP�FGUETKDGF�KU�DGKPI�KPUVCNNGF�CV�VYQ�UWDUVCVKQPU�QH��VJG�����M8�%CNKHQTPKC�

1TGIQP�6TCPUOKUUKQP�2TQLGEV�
%162����9JGP�EQOOKUUKQPGF�KP�������VJKU�VTCPUOKUUKQP�NKPG

RTQXKFGF�VJG�VJKTF�����M8�KPVGTEQPPGEVKQP�DGVYGGP�VJG�2CEKHKE�0QTVJYGUV�CPF�PQTVJGTP

%CNKHQTPKC�

6JG�%162�NKPG�TWPU�TQWIJN[�����OKNGU�HTQO�VJG�%CRVCKP�,CEM�5WDUVCVKQP�KP�UQWVJGTP�1TGIQP�VQ

VJG�6TCE[�5WDUVCVKQP��PGCT�6TCE[��%CNKHQTPKC��GCUV�QH�5CP�(TCPEKUEQ���6JG�KPUVTWOGPVCVKQP

P
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FGUETKDGF�JGTG�KU�KPUVCNNGF�CV�1NKPFC�5WDUVCVKQP��PGCT�4GFFKPI��%#�CPF�6TCE[�5WDUVCVKQP���6JG

%162�NKPG��CNQPI�YKVJ�VJG�QVJGT�#%�CPF�&%�NKPGU��RTQXKFGU�WR�VQ������OGICYCVVU�
/9��QH

GNGEVTKECN�VTCPUOKUUKQP�ECRCEKV[�DGVYGGP�VJG�0QTVJYGUV�CPF�%CNKHQTPKC���6JKU�VTCPUOKUUKQP�EC�

RCEKV[�RTQXKFGU�C�ITGCV�GEQPQOKE�DGPGHKV�HQT�VQ�VJG�YGUVGTP�75���'NGEVTKECN�GPGTI[�ECP�DG

GZEJCPIGF�DGVYGGP�VJG�2CEKHKE�0QTVJYGUV�CPF�%CNKHQTPKC���+P�VJG�UWOOGTVKOG�YJGP�%CNKHQTPKC

NQCFU�CTG�CV�VJGKT�JKIJGUV��VJG�0QTVJYGUV�ECP�RTQXKFG�RQYGT�HTQO�VJGKT�NCTIG�J[FTQGNGEVTKE

IGPGTCVKQP�ECRCEKV[���%QPXGTUGN[��KP�VJG�YKPVGT�YJGP�VJG�0QTVJYGUV�NQCFU�RGCM��%CNKHQTPKC

NQCFU�CTG�HCKTN[�NQY�CPF�VJGTGHQTG�GZEGUU�IGPGTCVKQP�ECP�DG�RTQXKFGF�VQ�VJG�0QTVJYGUV�

2QYGT�U[UVGOU�QEECUKQPCNN[�JCXG�NQECN�QWVCIGU�ECWUGF�D[�NKIJVPKPI��VTGG�DTCPEJGU��CPF�QVJGT

ECWUGU��/QTG�TCTGN[��U[UVGOU�ECP�JCXG�YKFG�UECNG�INQDCN�RTQDNGOU��UWEJ�CU�KPUVCDKNKV[��

7PHQTUGGP�VJKTF�QT�HQWTVJ�QTFGT�EQPVKPIGPEKGU�ECP�QEEWT�CPF��KH�PQV�OCPCIGF��NGCF�VQ�RQYGT

U[UVGO�DNCEMQWVU��UWEJ�CU�JCRRGPGF�KP������=���?���5RGEKHKE�UVCDKNKV[�RTQDNGOU�ECP�DG�UQNXGF

YKVJ�URGEKHKE�FKUETGVG�UWRRNGOGPVCT[�EQPVTQNU�=�?���9JGP�QPG�QT�OQTG�QH�VJG�#%�QT�VJG�&%

VTCPUOKUUKQP�NKPGU�EQPPGEVKPI�VJG�2CEKHKE�0QTVJYGUV�CPF�%CNKHQTPKC�CTG�NQUV��GNGEVTKECN�GPGTI[

HNQYU�QP�VJG�TGOCKPKPI�GNGEVTKE�RCVJU�CPF�QXGTNQCFU�VJGUG�RCVJU���9JGP�#%�VTCPUOKUUKQP�NKPGU

CTG�QXGTNQCFGF��VJG�XQNVCIG�QP�VJG�NKPGU�CPF�CV�OCLQT�UWDUVCVKQPU�UVCTVU�VQ�FGETGCUG�=�?��

%QPXGTUGN[��KH�VTCPUOKUUKQP�NKPGU�EQPPGEVKPI�EGPVTCN�%CNKHQTPKC�YKVJ�UQWVJGTP�%CNKHQTPKC�CTG�QWV

QH�UGTXKEG��VQQ�OWEJ�GNGEVTKECN�RQYGT�KU�HNQYKPI�KP�CPF�JCU�PQ�YJGTG�VQ�IQ���+P�VJKU�UEGPCTKQ�

VJG�XQNVCIG�QP�NKPGU�CPF�CV�UWDUVCVKQPU�TKUGU�VQ�FCPIGTQWUN[�JKIJ�NGXGNU���#P�KPVGNNKIGPV�EQPVTQN

UEJGOG�OWUV�VCMG�OGCUWTGU�VQ�NQYGT�VJG�JKIJ�XQNVCIG�DGHQTG�EQUVN[�GSWKROGPV�KU�FCOCIGF��

&WTKPI�RQYGT�U[UVGO�GOGTIGPEKGU��DNCEMQWVU�OC[�DG�RTGXGPVGF�KH�EQORGPUCVKPI�GSWKROGPV

NQECVGF�CV�OCLQT�UWDUVCVKQPU�ECP�DG�SWKEMN[�GPGTIK\GF�QT�FG�GPGTIK\GF���6JG�EQORGPUCVKPI

GSWKROGPV�EQPUKUVU�QH�JKIJ�XQNVCIG�ECRCEKVQTU�
YJKEJ�TCKUG�XQNVCIG��QT�KPFWEVQTU�
YJKEJ�NQYGT

XQNVCIG��EQPPGEVGF�DGVYGGP�VJG�JKIJ�XQNVCIG�U[UVGO�CPF�ITQWPF���#�EQPPGEVKQP�DGVYGGP�VJG

VTCPUOKUUKQP�NKPG�CPF�ITQWPF�KU�ECNNGF�C�UJWPV�EQPPGEVKQP�

5GXGTCN�%CNKHQTPKC�WVKNKVKGU�JCXG�YQTMGF�VQIGVJGT�VQ�KPUVCNN�C�EQPVTQN�UEJGOG�ECNNGF�VJG

4GOGFKCN�#EVKQP�5EJGOG�
4#5����4#5�UGPUGU�VJG�NQUU�QH�QPG�QT�OQTG�QH�VJG�OCLQT�VTCPU�

OKUUKQP�NKPGU�KP�PQTVJGTP�%CNKHQTPKC�=�?���9JGP�C�OCLQT�FKUVWTDCPEG�KU�KP�RTQITGUU��VJG�4#5

UEJGOG�
NQECVGF�KP�5CP�(TCPEKUEQ��%#��UGPFU�C�UKIPCN�VQ�CNN�UWDUVCVKQPU�YJGTG�OKVKICVKPI

CEVKQPU�PGGF�VQ�JCRRGP��7PFGT�GOGTIGPE[�EQPFKVKQPU�YJGTG�VJG�XQNVCIG�KU�HCNNKPI��VJG�GZKUVKPI

4#5�ECNNU�HQT�OCP[�EQPVTQN�CEVKQPU�VJTQWIJQWV�%CNKHQTPKC��KPENWFKPI�VJG�UYKVEJKPI�QP�CPF�QHH

QH�JKIJ�XQNVCIG�EQORGPUCVKPI�GSWKROGPV���8QNVCIG�FGENKPG�ECP�DG�CTTGUVGF�KH�UJWPV�EQPPGEVGF

KPFWEVQTU�CTG�TGOQXGF�HTQO�UGTXKEG�CPF�UJWPV�EQPPGEVGF�ECRCEKVQTU�CTG�GPGTIK\GF���*QYGXGT�

KH�CNN�UJWPV�KPFWEVQTU�CTG�FG�GPGTIK\GF�CPF�CNN�ECRCEKVQTU�CTG�GPGTIK\GF�CV�VJG�UCOG�VKOG��VJG

NQECN�UWDUVCVKQP�XQNVCIG�OC[�LWOR�CDQXG�GSWKROGPV�FGUKIP�NKOKVU���

#U�FGUETKDGF�KP�HQNNQYKPI�UGEVKQPU��VJG�%162�%QPVTQNNGT�YKNN�OGCUWTG�XQNVCIGU�CV�VJG�UWDUVC�

VKQP�CPF�EQPVTQN�GSWKROGPV�UYKVEJKPI��1PG�RTQDNGO�YKVJ�VJG�GZKUVKPI�4#5�YCU�VJG�UEJGOG

EQWNF�CUM�HQT�CEVKQPU�VJCV�YGTG�IQQF�HQT�VJG�DWNM�VTCPUOKUUKQP�U[UVGO��DWV�EQWNF�FCOCIG

GZRGPUKXG�RQYGT�U[UVGO�GSWKROGPV��6JG�EQPVTQNNGT�FGUETKDGF�KP�VJKU�RCRGT�YKNN�OQPKVQT�VJG

NQECN�UWDUVCVKQP�DWU�XQNVCIG�CPF�YKNN�GPGTIK\G�QT�FG�GPGTIK\G�JKIJ�XQNVCIG�EQORGPUCVKQP

GSWKROGPV�VQ�DGPGHKV�VJG�QXGTCNN�RQYGT�U[UVGO��DWV�PQV�FCOCIG�NQECN�GSWKROGPV��
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'NGEVTKE�RQYGT�JCU�DGGP�C�TGIWNCVGF�OQPQRQN[�CPF�C�TGNKCDKNKV[�QTKGPVCVGF�KPFWUVT[���6JG

KPFWUVT[�JCU�DGGP�UNQY�VQ�CFQRV�PGY�OGVJQFU���6TCFKVKQPCNN[�C�EQPVTQN�RTQLGEV�NKMG�VJKU�YQWNF

JCXG�DGGP�TGCNK\GF�KP�C�NCTIG�PWODGT�QH��JCTF��YKTG�EQPPGEVKQPU�DGVYGGP�FKUETGVG�EQPVTQN

TGNC[U���5WEJ�EQPVTQN�FGUKIP�KU�GZRGPUKXG�CPF�JCTF�VQ�OQFKH[���6JG�KFGC�QH�WUKPI�2.%U�YCU

UQNF�VQ�OCPCIGOGPV�CU�C�OGCPU�VQ�UCXG�OQPG[�PQY�CPF�PGY�OQFKHKECVKQPU�

#�GSWCNN[�KORQTVCPV�TGCUQP�HQT�WUKPI�OQFGTP�VGEJPQNQI[�YCU�GORNQ[GG�EQPVKPWKPI�GFWECVKQP��

%QPVKPWKPI�GFWECVKQP�QH�RTCEVKEKPI�GPIKPGGTU�CPF�VGEJPKEKCPU�KU�FKHHKEWNV�FWG�VQ�TGOQVGPGUU

HTQO�HQTOCN�GFWECVKQP�EGPVGTU��NKOKVGF�VKOG�HQT�VTCKPKPI�QP�VJG�LQD��CPF�KPUVKVWVKQPCN�KPGTVKC��

6JKU�RTQLGEV�YCU�UWRRQTVGF�D[�OCPCIGOGPV�CU�C�YC[�VQ�JGNR�GORNQ[GGU�UVC[�EWTTGPV���5KPEG�VJG

RTQLGEV�YCU�UVCTVGF��VJG�HKTUV�CWVJQT�YCU�VTCPUHGTTGF�VQ�VJG�CIGPE[�VTCKPKPI�EGPVGT�YJGTG�JG

KPVGPFU�VQ�WUG�VJG�MPQYNGFIG�ICKPGF�KP�VJG�RTQLGEV�KP�HWVWTG�ENCUUTQQO�YQTM���������

4GUGCTEJGTU�CV�VJG�%CPCFKCP�RTQXKPEKCN�RQYGT�CWVJQTKV[�HQT�3WGDGE��*[FTQ�3WGDGE��JCXG�EQP�

UVTWEVGF�C�EQPVTQN�U[UVGO�VJCV�KPENWFGU�VJG�UYKVEJKPI�QH�����M8�UJWPV�KPFWEVQTU�=�?���6JG

EQPVTQN�UEJGOG�JCU�VJG�(TGPEJ�CETQP[O�QH�/#+5���/#+5�CPF�VJG�%162�%QPVTQNNGT�CTG

UKOKNCT��DWV�JCXG�KORQTVCPV�FKHHGTGPEGU���'CEJ�/#+5�KPUVCNNCVKQP�ECP�VTKR�QT�ENQUG�UJWPV

KPFWEVQTU�KPFGRGPFGPV�QH�CP�GZVGTPCN�UKIPCN���6JG�%162�%QPVTQNNGT��HQT�CP�QXGTXQNVCIG

RTQVGEVKQP�HWPEVKQP��QPN[�QRGTCVGU�YJGP�VJG�GZVGTPCN�INQDCN�4#5�UKIPCN�KU�TGEGKXGF���6JG�VYQ

UEJGOGU�DQVJ�OGCUWTG�XQNVCIGU��KPKVKCVG�UYKVEJKPI�CEVKQPU��OGCUWTG�VJG�XQNVCIG�CICKP��CPF�ECP

KPKVKCVG�CFFKVKQPCN�UYKVEJKPI�CEVKQPU���1VJGT�UKOKNCTKVKGU�CPF�FKHHGTGPEGU�GZKUV�

++���&GUKIP�%QPUKFGTCVKQPU

6JG�FGUKIP�TGSWKTGOGPVU�HQT�C�EQPVTQNNGT�KPENWFGF�TGNKCDKNKV[��HNGZKDKNKV[��GEQPQOKECN��CPF

CFCRVCDKNKV[���#P[�EQPVTQNNGT�OWUV�DG�TGNKCDNG�DGECWUG�VJG�EQPVTQNNGT�OWUV�VCMG�VJG�EQTTGEV

CEVKQPU�FWTKPI�VKOGU�QH�RQYGT�U[UVGO�GOGTIGPEKGU��1RGTCVKPI�GZRGTKGPEG�OC[�TGSWKTG�EJCPIGU

KP�UGVVKPIU�CPF�EQPVTQN�EQPUVCPVU��JGPEG�VJG�EQPVTQNNGT�OWUV�DG�HNGZKDNG�CPF�GCU[�VQ�EJCPIG��

'NGEVTKECN�RQYGT�WVKNKVKGU�CTG�DGKPI�TGQTICPK\GF�CPF�UVTGCONKPGF���#NN�EQUVU�OWUV�DG�OKPKOK\GF��

6JGUG�HCEVQTU�RQKPVGF�VQ�VJG�WUG�QH�OQFGTP�VTCPUFWEGTU�CPF�RTQITCOOCDNG�NQIKE�EQPVTQNNGTU�
�

2.%U��

/CP[�JWPFTGFU�QH�EQORWVGT�UKOWNCVKQPU�QH�VJG�QRGTCVKPI�EJCTCEVGTKUVKEU�QH�VJG�YGUVGTP�75

RQYGT�U[UVGO�JCXG�DGGP�RGTHQTOGF���6JGUG�UKOWNCVKQPU�YGTG�UVWFKGF�CPF�C�EQPVTQN�UVTCVGI[

YCU�FGXGNQRGF���(QWT�VCDNGU�QH�FGUKTGF�EQPVTQN�CEVKQPU�YGTG�FGXGNQRGF�HQT�1NKPFC�CPF�6TCE[

5WDUVCVKQPU��HQT�VJG�VYQ�RQUUKDNG�TGSWGUVGF�4#5�EQPVTQN�CEVKQPU�=�?���6CDNG���UJQYU�VJG�FGUKIP

TGSWKTGOGPVU�HQT�1NKPFC�5WDUVCVKQP�CPF�ECUG�YJGTG�VJG�INQDCN�EQPFKVKQP�YJGTG�VJG�4#5�ECNNU

HQT�C�XQNVCIG�KPETGCUG���6JG�VJTGG�QVJGT�VCDNGU�CTG�UKOKNCT�KP�HQTO�

P
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Olinda Bus Equipment in Service Actions
Voltage (kV)

Below 505 Any substation configuration. Trip all (two) shunt reactors &
energize the one shunt capacitor 
with or without RAS.

Below 518 Two shunt reactors. Trip both reactors.

One shunt reactor. Trip the reactor, energize the ca-
pacitor.

No reactors. Energize the capacitor

*One reactor, one capacitor (ab- Trip the reactor, the capacitor stays
normal operation). energized.

No reactors, one capacitor. No change, the capacitor stays en-
ergized.

Below 527 Two shunt reactors. Trip one reactor.

One shunt reactor. Trip one reactor.

No reactors. Energize the capacitor.

*One reactor, one capacitor. Trip the reactor, the capacitor stays
energized.

No reactors, one capacitor. No change, the capacitor stays en-
ergized.

Above 527 Any reasonable substation con- No action.
(or equal to) figuration.

* denotes abnormal operation.

Table 1.  Olinda Substation, Caps In, Reactors Out

'XGP�YKVJ�JWPFTGFU�QH�UKOWNCVKQPU��VJG�PCVWTG�QH�OQUV�OCLQT�RQYGT�U[UVGO�FKUVWTDCPEGU�KU�PQV

GPVKTGN[�RTGFKEVCDNG���6JG�FKUVWTDCPEG�OC[�GXQNXG�CNQPI�FKHHGTGPV�RCVJU�QXGT�VKOG��GCEJ�RCVJ

ECNNKPI�HQT�FKHHGTGPV�CEVKQPU�HQT�VJG�EQPVTQNNGT�FGUETKDGF�JGTG���#�OCLQT�UVTGPIVJ�QH�VJKU

EQPVTQNNGT�KU�KVU�CDKNKV[�VQ�GZGEWVG�C�RTQITCOOKPI�NQQR�CPF�OCMG�OQTG�FGEKUKQPU�CU�VJG

FKUVWTDCPEG�RTQITGUUGU���+V�YCU�FGEKFGF�VQ�KPKVKCNN[�WUG�VJTGG�FKHHGTGPV�UGPUKPI�VKOGU�

����KOOGFKCVGN[�WRQP�TGEGKRV�QH�C�4#5�UKIPCN�GZGEWVG�VJG�CDQXG�EQPVTQN�CEVKQPU�

����VJKTV[�GNGEVTKECN�E[ENGU�
����U��NCVGT��OGCUWTG�VJG�XQNVCIG�CPF�GZGEWVG�VJG�EQPVTQN

CEVKQPU�

����VJKTV[�UGEQPFU�NCVGT�FQ�VJG�UCOG�CU��� P
age 3.92.4



Shunt
Capacitor(s)

Shunt
Inductor(s)

Prog Logic
Control # 2

Prog Logic
Control # 1

Xducer 
# 1

Xducer 
#2 

PT  #1

PT # 2

3-Phase
  AC

Mod-Bus Control

�

(KIWTG�����$NQEM�&KCITCO�QH�%162�%QPVTQNNGT

6JG�EQPVTQNNGT�YKNN�QPN[�CEV�WRQP�0WODGTU���CPF���CDQXG�KH�VJG�4#5�UKIPCN�RGTUKUVU���6JGUG

VKOGU�YGTG�KORNGOGPVGF�CU�2.%�VKOGTU�CPF�ECP�DG�GCUKN[�OQFKHKGF�KP�VJG�HWVWTG

6JG�KUUWGU�QH�VTCPUFWEGT�CPF�EQPVTQNNGT�TGURQPUG�VKOG�YGTG�CFFTGUUGF���6JG�2.%�QRGTCVGU�KP

OKNNKUGEQPFU��CP�CFGSWCVG�URGGF�HQT�RQYGT�U[UVGO�CRRNKECVKQPU�YJGTG�VKOGU�CTG�OGCUWTGF�KP

E[ENGU�
�����OU�KP����*\��U[UVGOU����6[RKECN�XQNVCIG�VTCPUFWEGTU�JCXG�TGURQPUG�VKOGU�KP�VJG

JWPFTGFU�QH�OKNNKUGEQPFU��KH�PQV�����UGEQPF��YJKEJ�YCU�VQQ�UNQY�HQT�VJKU�CRRNKECVKQP���'SWKR�

OGPV�TGUGCTEJ�HQWPF�C�VTCPUFWEGT��YJKEJ�JCU�C�TGURQPUG�FGNC[�QH�TQWIJN[�����OKNNKUGEQPFU�CPF

VJG�TGUQNWVKQP�KU�����UCORNGU�RGT�E[ENG���6JG�PGZV�IGPGTCVKQP�QH�VTCPUFWEGTU�OC[�JCXG�C

TGURQPUG�VKOG�QH�TQWIJN[����OKNNKUGEQPFU�
CPF�JCXG�RQUKVKXG��PGICVKXG��CPF�\GTQ�UGSWGPEG

EQORQPGPVU��

5VWFKGU�QH�VJG�VTCPUKGPV�TGURQPUG�QH�VJG�RQYGT�U[UVGO�UJQYGF�VJGTG�YGTG�PQ�RTQDNGOU�KH�VJG

UJWPV�KPFWEVQT
U��CPF�GPGTIK\G�VJG�UJWPV�ECRCEKVQTU�YGTG�UYKVEJGF�CV�VJG�UCOG�VKOG���5YKVEJKPI

UVWFKGU�WUKPI�VJG�'NGEVTQ/CIPGVKEU�6TCPUKGPVU�2TQITCO�
'/62��UJQYGF�VJGTG�YCU�PQ�PGGF�VQ

YCKV�C�HGY�OKNNKUGEQPFU�CHVGT�VTKRRKPI�VJG�KPFWEVQTU�DGHQTG�ENQUKPI�VJG�ECRCEKVQTU�CPF�EQP�

XGTUGN[����6JKU�KPKVKCNN[�UQWPFU�EQWPVGTRTQFWEVKXG�YKVJ�QPG�FGXKUG�DQQUVKPI�VJG�XQNVCIG�YJKNG

VJG�QVJGT�DWEMU�VJG�XQNVCIG���6JKU�KU�FQPG�HQT�URGGF���6JG�RQYGT�U[UVGO�ECPPQV�YCKV�HQT�VJG

KPFWEVQT�VQ�DG�VTKRRGF�FWTKPI�C�OCLQT�FKUVWTDCPEG�

+++���+PUVTWOGPVCVKQP

6JGTG�CTG�VYQ�EQPVTQNNGT�UEJGOGU�QRGTCVKPI�KP�RCTCNNGN�HQT�TGNKCDKNKV[���#�DNQEM�FKCITCO�HQT�QPG

QH�VJG�TGFWPFCPV�UEJGOGU�KU�UJQYP�KP�(KIWTG�����'CEJ�UEJGOG�EQPUKUVU�QH�QPG�VJTGG�RJCUG
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VTCPUFWEGT��QPG�EQORCEV�RTQITCOOCDNG�NQIKE�EQPVTQNNGT�
2.%���CPF�KPVGTRQUKPI�TGNC[U���6JG

VTCPUFWEGT�KU�WUGF�VQ�RTQXKFG�XQNVCIG�KPRWV�VQ�VJG�2.%�XKC�/QFDWU�2NWU�EQOOWPKECVKQPU���6JG
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FGXKEGU�

6JG�VTCPUFWEGT�HQT�GCEJ�UEJGOG�KU�EQPPGEVGF�VQ�C�UGRCTCVG�JKIJ�XQNVCIG�DWU�RQVGPVKCN�VTCPU�

HQTOGT�YKPFKPI�HQT��TGNKCDKNKV[�RWTRQUGU���6JG�QWVRWV�UKIPCN�QH�VJG�VTCPUFWEGT�KU�EQPPGEVGF�VQ

VJG�2.%�XKC�C�/QFDWU�2NWU�ECDNG���6JG�2.%�EQPUKUVU�QH�QPG����/*<�%27��VYQ�����8&%

RQYGT�UWRRNKGU�
QPG�RQYGT�UWRRN[�HQT�VJG�%27�CPF�VJG�QVJGT�QPG�KU�HQT�VJG�+�1�OQFWNGU���CPF

HKXG��+0��176�+�1�OQFWNGU���6JG�VTCPUFWEGT�JCU�C�TGURQPUG�VKOG�TQWIJN[�����OKNNKUGEQPFU

CPF�VJG�TGUQNWVKQP�KU�����UCORNGU�RGT�E[ENG�

+8���2TQITCOOKPI

6JG�2.%�KU�RTQITCOOGF�VQ�RTQXKFG�CFGSWCVG�XQNVCIG�EQORGPUCVKQP�YJGP�VJG�NQECN�DWU�KU

YKVJKP�VJG�RTGFGVGTOKPGF�XQNVCIG�DCPFU�CPF�TGEGRVKQP�QH�C�4#5�UKIPCN���6JG�XQNVCIG�DCPF�KU

FGVGTOKPGF�D[�VJG�U[UVGO�UVWFKGU���+V�KU�RTQITCOOGF�VQ�DNQEM�QRGTCVKQP�HQT�CP[�HCWNV�EQPFKVKQPU

ECWUKPI�UKPING�RJCUG�QT�VJTGG�RJCUGU�XQNVCIG�FTQRU�DGNQY������RGT�WPKV���+H�VJGTG�CTG�ITQUU

QXGTXQNVCIG�QT�ITQUU�WPFGTXQNVCIG�EQPFKVKQPU�CV�VJG�NQECN�UWDUVCVKQP��YKVJQWV�CP[�UKIPCN�HTQO

4#5��VJG�2.%�YKNN�GPGTIK\G�QT�FG�GPGTIK\G�VJG�CRRTQRTKCVG�EQORGPUCVKQP�GSWKROGPV�VQ�RTQXKFG

NQECN�XQNVCIG�EQORGPUCVKQP���6JG�RTQITCO�CNUQ�TGUVTKEVU�VJG�UJWPV�GSWKROGPV�DTGCMGTU�HTQO

ENQUKPI�OQTG�VJCP�QPEG�YKVJKP�VYQ�OKPWVGU�HQT�GSWKROGPV�RTQVGEVKQP���(QT�U[UVGO�QRGTCVKQP

CPF�VTQWDNGUJQQVKPI��VJG�2.%�KU�RTQITCOGF�VQ�CNCTO����+V�CNCTOU�YJGP�C�4#5�UKIPCN�EQOGU�KP

TGICTFNGUU�QH�YJGVJGT�VJG�XQNVCIG�KU�YKVJKP�QT�PQV�YKVJKP�VJG�XQNVCIG�DCPFU���9JGP�VJG

EQPVTQNNGT�UEJGOG�NQUUGU�RQYGT�QT�GSWKROGPV�HCKNU�VJG�2.%�YKNN�CNCTO��

6JG�2.%�QDVCKPU�VJG�NQECN�UWDUVCVKQP�VJTGG�RJCUG�VQ�PGWVTCN�DWU�XQNVCIGU�HTQO�VJG�VTCPUFWEGT

CPF�CTKVJOGVKECNN[�CXGTCIGU�VJG�XQNVCIGU���6JG�2.%�VJGP�EQORCTGU�VJG�CXGTCIG�XQNVCIG�YKVJ�VJG

RTGFGVGTOKPGF�XQNVCIG�DCPFU�FWTKPI�GCEJ�UECP���6JGTG�CTG�VJTGG�FKHHGTGPV�4#5�UKIPCNU�VJG�2.%

TGEGKXGU�HTQO�2CEKHKE�)CU���'NGEVTKE�%QORCP[�
2)�'���%CRCEKVQT�+0�CPF�4GCEVQT�176�

4GCEVQT�+0�CPF�%CRCEKVQT�176��CPF�%CRCEKVQT�176���1PEG�C�4#5�UKIPCN�KU�TGEGKXGF��VJG�2.%

NCVEJGU�VJG�UKIPCN�HQT����5GEQPFU���9KVJKP�VJG����UGEQPF�KPVGTXCN��VJG�RTQITCO�UGVU�WR�VJTGG

NQQRU�VQ�EJGEM�YJGVJGT�VJG�NQECN�DWU�XQNVCIG�KU�YKVJKP�VJG�XQNVCIG�DCPFU���6JG�HKTUV�NQQR�KU�UGV

WR�VQ�EJGEM�VJG�XQNVCIG�WRQP�TGEGRVKQP�QH�C�4#5�UKIPCN���+H�VJG�DWU�XQNVCIG�KU�YKVJKP�VJG

XQNVCIG�DCPFU��VJG�2.%�YKNN�RGTHQTO�VJG�RTGRTQITCOGF�CEVKQP��QVJGTYKUG�FQ�PQVJKPI���6JG

UGEQPF�NQQR�KU�UGV�WR�VQ�RGTHQTO�VJG�UCOG�NQIKE�VJTGG�E[ENGU�
���OKNNKUGEQPFU��CHVGT�VJG�HKTUV

NQQR���6JG�VJKTF�NQQR�KU�UGV�WR�VQ�RGTHQTO�VJG�UCOG�NQIKE�CICKP����UGEQPFU�CHVGT�VJG�UGEQPF

NQQR�

+8���%QPENWUKQPU

/CP[�TGEGPV�GXGPVU�JCXG�UJQYP�VJG�FGRGPFGPEG�QH�OQFGTP�UQEKGV[�QP�TGNKCDNG�GNGEVTKECN

GPGTI[���/QFGTP�RQYGT�U[UVGOU�CTG�XCUV�EQNNGEVKQPU�QH�IGPGTCVQTU��VTCPUOKUUKQP�NKPGU�

VTCPUHQTOGTU��CPF�FKUVTKDWVKQP�U[UVGOU���6JG�EQPVTQN�QH�VJKU�NCTIG�U[UVGO�KU�C�XGT[�EJCNNGPIKPI
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5CP�(TCPEKUEQ��%CNKHQTPKC��

����5��$GTPCTF��)��6TWHCN��)��5EQVV��K#�����M8�5JWPV�4GCEVQTU�#WVQOCVKE�5YKVEJKPI�5[UVGO�(QT
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VCUM���6JKU�RCRGT�JCU�FKUEWUUGF�CP�GPJCPEGOGPV�VQ�C�TGOGFKCN�CEVKQP�EQPVTQN�UEJGOG�KP�WUG�KP

VJG�UVCVG�QH�%CNKHQTPKC���4GFWPFCPV�XQNVCIG�VTCPUFWEGTU�CPF�RTQITCOOCDNG�NQIKE�EQPVTQNNGTU

YGTG�WUGF�VQ�OGCUWTG�NQECN�UWDUVCVKQP�XQNVCIGU�CPF�OCMG�KPVGNNKIGPV�EQPVTQN�FGEKUKQPU���6JG

EQPVTQNNGT�KU�RTQITCOOGF�VQ�RNCEG�VJG�PGGF�QH�VJG�JKIJ�XQNVCIG�DWNM�RQYGT�U[UVGO�CICKPUV�VJG

JGCNVJ�QH�GZRGPUKXG�UWDUVCVKQP�GSWKROGPV���+PUVTWOGPVCVKQP�CPF�RTQITCOOKPI�YGTG�FGUETKDGF

YJKEJ�YKNN�CEEQORNKUJ�VJKU�UGPUKVKXG�CPF�ETKVKECN�TGSWKTGOGPV����

4GHGTGPEGU�
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FGITGGU�HTQO�VJG�7PKXGTUKVKGU�QH�0GDTCUMC��#TK\QPC��CPF�+FCJQ���*KU�TGUGCTEJ�KPVGTGUVU�KPENWFG�RQYGT�U[UVGO
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