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3=>HA A= OQNAJP EJLQPO KB PBAJ?PEKJ
2@0?6A6<; +6:2/. @2
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2313 OECJ=H EO CAMRI=J@ PDA BQJ?RERADIR PDA PEIA ?D=RNEOPEMPQPEKJ

3=>HA (JIRNJI=H EINQOD D=NIKJERIEHBREICO
*A2= 2 3.B9A 2@0?6A6<;
(INQOD D=NIKJE? SEICEIRNI=H| -K X $J=>HAO =J@ @EO=>HABRDWKIE?
KJY PNEL 8 AO >HKTIC
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D=NIKJE? >HKEE HEIEP (D=NI y BQJ ( BoJ ( B #AfJAO PDA HEIEP KB BDANIKIE?
(BQJ@ >SHKZEIC

(B PDA >HKXGOECJ=H E®@ SPIFERPDA LE?G QL AHAIAJRBRZPER+"*$# OECI=H EOAJANA@ =J@
PDA BQJ?PEKJ @ RAB(IKOO PDAGHKJI BB PDAA3 BQJ?PEKJI D>AAJ =?RER® >KM PDA

>HKHEIC OECEMORO =J@ PBANMBA PEIA ?D=NAREOPEAQKRAOOA@ OELERSWAJ PDA LE?G
QL OECJ=HAERN

3DA >HKEGC KB PDA BQJ?RERAQ =J ',( @ EOUHRAJP =J@ PEIAOP=ILA@ >HIEJG RAJP SEPD
EJRBNI=PEKJ KB PDARIP2QMNP RYAO =)@ EFBIBEA R >AEOOQA@

3DA >HKEGC OECJ=B=HOK >AGR@ EJ PDA ?KIIEOOEKJETALD= OKBFN\ OSEP OECJ=H SDAJ
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3DA RNE=>HAO PDAQIDBR =N >EJ=NU OECIHEDBNDORI 3DA >HK?&JC OECJ=H JAR@RES”®
PDA @E?REJEIQI KB 10 >A EKM PDA GAKLANREIC @ABH L-OOA@ EEHNE PDA >HKRGP
=?PER\ EJ PEIA

&=27?.A6;4 A6:2 05.7.08?6 @AGOGA36= .;1 202

3DEO BQJ?PEKJ (RD.(@AR PEIA @AH#3 =J@ EMNOA @BR IEJEIQI PEIA @AH=(#,3 %KN
@R=EHA®NE3BEKJ KJ PDAOAUGRNIAO LHAA ARANIRPDA ?D#AN &AJAN=HKLAREAO KB KARPEKJ
BQJ?PEKJ =J@ EPO OA?PERHIC REA ?D=ANEOPERIPBIEL =GR\

C.A@ .;1 246@AQ@

3DA JKJ @ENEKJIRARQNNP BQJI?PERIMREA@ -." EJ ARAIP >HK?G J=IAO CAJARSRAIPO
=J@ ACEQROKENPDA OFR0 ?D=JCAOCBI3 31(/=J@ !+."$# 3DA QOANJFOAHA?P SDHAIRA
IAOO=CAO ANORM@ EJ PDA [=EAAP >QEB- .%% KN >RD 3DABQJI?PEKAKERBN
EJ@ALAJ@AIESBRDARAIPO ANDARICFA@KEN A=7D MA-KLANREKJ

3DA RAJPO PNEE@ANPDA BQJI?PEKIKIRA@ SEPD = PEIA OP=IL =J@KERIDLE=RIPAO

3=>HA $RAJP IAOOCGAO
Q;A /9<08;.:2

2P=R .-
2P=R .%%
3NEL .-
3NEL .%%
IHK?G .-
IHK?G .%%
/| DOA 2P=R .-

/ D=OA 2P=R.%%

/ D=OA! 2P=R .-

/ D=OA! 2P=R.%%

/ D=OA " 2P=R .-

/ D=OA " 2P=R.%%

/ D=OA 3NEL .-

/ D=OA 3NEL .%%

/ D=OA ! NEL .-

/ D=OA ! NEL .%%

/ D=OA" NEL .-

/ D=OA" NEL .%%

2P=R .-

2P=R .%%

3NEL .-

3NEL .%%

IHK?G .-

IHK?G .%%
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/ DOA 2P=R .-

/ D=OA 2P=R.%%

/ DOA! 2P=R .-

/ D=OA! 2P=R.%%

/ D=OA " 2P=R .-

/ D=OA " 2P=R.%%

/ D=OA 3NEL .-

/ D=OA 3NEL .%%

/ D=OA! NEL .-

/ D=OA ! NEL .%%

/ DOA" NEL .-

/ D=OA " NEL .%%

2P=R .-

2P=R .%%

3NEL .-

3NEL .%%

IHK?G .-

IHK?G .%%

/ DDA 2P=R .-

/ D=OA 2P=R.%%

/ D=OA ! 2P=R .-

/ D=OA! 2P=R.%%

/ D=OA " 2P=R .-

/ D=OA " 2P=R.%%

/ DOA 3NEL .-

/ D=OA 3NEL .%%

/ D=OA ! NEL .-

/ D=OA ! NEL .%%

/ D=OA " NEL .-

/ D=OA" NEL .%%

2P=R .-

2P=R .%%

3NEL .-

3NEL .%%

IHK?G .-

IHK?G .%%

/ D=OA 2P=R .-
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/ D=OA! 2P=NR .-

/ D=OA ! 2P=R.%%

/ DOA" 2P=R .-

/ D=OA" 2P=R.%%

/ D=OA 3NEL .-

/ D=OA 3NEL .%%

/ D=OA ! NEL .-

/ D=OA ! NEL .%%

/ D=OA" NEL .-

/ D=OA " NEL .%%
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3F=>HA 1ACEAR ?KJRIP

' 2 A?64427 .BO9A ' 23.BO9A +?6=A6:2
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DDII 00100 |J=IA 10 2QNNAJP | SNERQNNIP| =7PER
PQNNIP
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3DA JKJ @ENPEKI=HREEHP BQJ?PEKJ ERIQBINPEI® PEI@ANA@ AFND BXHPKIN?PEKJ 3DA
JQI>AN KB OBAO EJ PDA BQJ?PEKJ @ALAJGREPROIBABBDA KLANPEIC ?D=NSREOPERAC=DA@
KJ PDA OAHY@RAPN=H 2QRIN-CIJEP@AO SDE?D PDA BQJ?RERNDRKJOPXIBBA REH=>HA
=J=HK®\= OQNAJP ?D=JJAHOAN =J@ ( MOERH ?@NR IA=OQNAJP =J@ ("=H? MOE®H
2QNNP 2H?QE@ BNLD= OA ?QAN 3DA QOANPOAHA?P PDAOA ?D=HI3E0 B2 RIPAO 31,2
RACEJT@EJIC D=NIKJE?&QL® KNLA=G RLA=G R@AO 3DA >HEIG OECJI=H =J@ FIEOA
CKQL OAHA?PEKJRIRIPAKLAREIC ?D=NS¥IPOPE?0 KB PDA BQNEBEKIK&I=H KP&K3 AEPDA
QOAN KN Q@AM@ HKCEZ?D=JCA BQJ?PEKJ L=RN® SDEHA PDA BQJ?PEKJ EO NQJJEJC

3DA JKJ @ENPEKI=HPZEHP BQJ?PEKIF@PAEI KBIAEC OAL=NA ORPEJC KQILO SDE?BI?>A
OAHAR® BNKJA ?KIIKI OKQN?A

3DA BQJ?PEKJ RLANRA KJ EJOP=JP KN BRARA@ IK@AJ PDA PEIBAKA@ IK@A PDA KLREKED
>A OAHATRKN @JER PEIA B KNIBN EARIOA @BR IEJEIQI PEIA (#,3 PDA (#,3 KLANREKJ
OQLLKPO >RD ($" =J@ -2( OP=J@@NPEIA @BEH-O AHH=QEPL=N=IA ANO 3DA BQJ?PEKIEACH
PDA ?DAEGC KB3 OR)NREKIDE?D =BBK DA BQI?PERPEN-J@ KLAN=??QNAH R\J @NEJC3"
OF)NREKJ

3DA KLANPEKJI=H HKCE? ?KJOEOROSHE DA B

EJLQP IEJER@A OAHA?PEKJ
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] PEIA @AH2D=N=RREOPE?0
] KQPLQPKIMOOEJC

3DA EJILQROIPPDA BQJ?PREKBREABIBKIC

] KLANREJC IK@A OAHA?PEKJO
] OAPEJC L=N=HANO

] @ECEP=

H EJLQPO =J@ HKCE? OECJ=HO

] 1A= OQN@ =J@ANNK?AOOA@ PQRN=CIEP@AO
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LNFA?PEKJ E@AD KJ = PAA@ BMQAJ?U OQZT =VKN 'V 6 DAJPDAMBNIAI?UKDLN

I= OOER @NEJC «(B+P SDEHAAJBIKNU EO EJ BPAO =HOK LKOCEPBABBEAJ?U KB PDA

ORI OP=ROPBED?RFA (J OQ?D=0A0 EB 2QRN=ILHEJC KB QU&#RPREKJ RO EOCA@ KJ
'V PDANA ?KQH@ >A =KANKN ?QNR I=CIJEP@A =J@ EJHAGAOMAIP X IEJEIVA PDAOA

ANKNO EPAEBIMI@A@ PER-PDABMNIAI?U EO DEAND =J@ KIN?PEKJ 8A@ O=ILHEJQ BNA

?QNNP EO LANBG@SDEHKIREAO ANCKJA

6 DAJ PDAKIRA@ '3 B PN=REC L=N=IRNEO =?RRR® =J@KREAO ANCKIAPDA BMQAJ?UKBRDA
OAHAR® ?QAIP >OAGNRNJI?A ?D=JJAH PDA ?QNIR BN(+ EO QOA@NB?QAN O=ILHEJC 3DEO
AHEIEBSO =JU LKOOE>HOBNAJP ANGNO EJ PDAG BMQAJ?U IK@A
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3DA RHEZA IAIKNU BQJ?PEKI>MREA@ , 5 3 EJARAIP >HK?G J=IAO CAJARSRAJPOIBINPDA
OPE)O ?D=JCAO ENRKQO =?PEREPEAO 3DAOSMANPSDHAIAIAOOCSAO AMNORM@ EJ PDA I=EJ
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,5 3 SKHREA IAIKNU @EO=>HA@
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"KIIKJ OECJ=HO BQJ?PEJ E#HEAPPEKJ BQJ?PEKR ©RERPNEL OECAMISHRIRIIAROK
"KIIKI2 313=J@ 31(/ KQPLQP OECJ=BAJ6JU KB PDA =FRERKA?PEKJ BQJ?PEKJO BAIAN=
23 13 KN = 31(/ OECJI=KIIKJ OECJ=HO BQJ?PEKJ SEHH =HBKFCXIANIA OECJ=H

3DA BQJ?PEKJ O KQPAQBRD3=N@ 31(/ OECI=HO SDE2D>A QOABNB@ER ( . ?KIRRHHEJIC =J@
QOAN HKCECNHNIIEJC 3DA BQJ?PEKJ CARSBNAJAN=H RERAILA@ .- .%% ARAJPCKFPDA 2KIIKJ
ARA\IP >QEBENA=?D KB PDSK® KQPLQP OECJ=HO 3DA PEIAKRGPEKJ EO 10 3DA BQJ?PEKJ
=HOK KRE @ AQXORP=>HA ?QIGHER?KQIENKN PDAB13 =J@ 31(/ ARAIPO

2;27.9 @2M6;4@

3DA RHBEKJC CAJAN=RPE2COf@PDA CAJAN=H RHEIXN KB PDA BQJ?PEKJ BIEACAOCRHRE 2AE
EP EQRPIKKOOEAI2DR-JCA PDAIY A@EPEDE GREJC KQL

_ N?RAM AHD +@
¢



(JOPNQ?PEKJ 1=JQ=H

5ANOEKJ
3E>HA &AJAN=H BEJCO KB PDA BQJ?PEKJ
).;42 2@076A6<;
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3NEL

"KIIKJ OECJ=HO BQJ?PEIJ £ 23 =J@ 31(/ OECJ=HO KBANPEKJ BQJ?PERINIEIRKJIJARD
K"KIIKI2 313=J@ 31(/ KQPLQP OECJ=HO !QP EP EO =HRKQREOCHEAMAPCECIKHOFER
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3=>HA "KIIKJ OECJ=HO AAN= EJLQPO
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"KIKJ OOECJ AN= OECJKHORER ?KIIKJ 2 313 OECJ=HHASA JIRA PDR =HHKENPPEKJ BQJ?PEK3 DECJ=HO
2P=R(J =M =HN@ OOECIA@NIMIR "KIIKJ2 313
"KIIKJ OOECJ AN= OECJKHORFER ?KIIKJ 31(/ OECJ=H/ HASA JRA PDR =HHEAPPEKJ BQJ?PEKJ 31(/ OE@J=H(} =N
3NEL (J =HN-@ OOECIA@RIRYIR "KIIKJ 31(/
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3DA NH3 QUK L=CA @EQIHE@QM=H PEIA ENB-PEKJ KJ PDAFORB PDAM\?PEKJ BQJ?PEKJ (P EO
=??A00AEPDANKEIMPDAANE O ',( @EOLBIKN PRYO PDA GEJERIDKBRM SDAJ EP EO
?KIJA?R@KPDANNE =)@ EPQABEP IK@A EOA?PER

3=>HA (JBNI=PEKJ @EQN@¥® PDA BQJ?PEKJ
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-KNI=H
"KIIKJ OECJ=HO ?KIJ@EPEKJ 2P=NP #EOLHEOFR0 KB PBAJ?PEKJ
3 NEL
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"KIIKJ OECJ=HO BQJ?PEKJ EPOAHB BKAMBIEIOEILQP OECI=HEIEIKBPNELLEJC ODKQH@ >A @K
EJ A=?D KR\?PEKJ BQJ?PHEREIZO
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3DA ?KIIKJ OECJ=HO BQJ?REKIREA@ &-2(& EJARAIP >HK?G J=IAO CAJARSRAIPO =J@
MCESROKRNDA OFR0 ?D=JCAO2B113 =J@ 31(/ 3DA QOANIJOAHA?P SDEHIAIAOOSAO AN
ORNM@ EJ PDA |=EAMP >QBEB- .%% KN >RD

3DA RAJPO PNEE@ANPDA BQJ?PEXKINKIA@ SEPD = PEIA OP=IL =) @KERIDLE=RIPAO
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HANZ BLAO OQLIKQLKAHOP OAL=N& ORPEJC KQLO 3DA FREJC KQIL OAHA?PEKJ BQJ?PEKJ
>HK?G ?KBIMO PDRAEH=>EHE® OAHA?PEKJ KBFHIE BALO U @BOQHP KUBAPEJIC KQL
2& EO =?PBERJ@ PDXA PDA OAHA?PEKJ HKCE?H BAMNRD=J KJA @EJC KQL EO AJ=>HA@
PDA GRPEJC KQIL OAHKRFHKCE AR-2KJIRN KB PDRPEAC KQL =?PEEKJOGA@ KJ PDA HKCE? =J@
?KI@EPEKJO PDA QOMCR=IIA@

3DA RHBEJC fQN LMOAJPOGEILHEfA@ BQJ?PEKJ >BK2GK8 PHDARBIC KQYIL OAHA?PEKJ BQJ?PEKJ

%EQN 2EILHEfA@ BQJ?PEKJ >HK®E GH-PDARRRBRIC KQL OAHA?HEKI?PEKJ

2ARPEJC QL OAHA?PERJA =LLHEA@AR?D KB PDAREAC KQLO EJ@EREI® =?PEREJIC KJA
KBPDARNEKQOARIRPH HKCE? EJLQRAFATR@ @ECEP=H EJLQPO 3DAIQOIKRNA=JU KB PDA
OAPEJC KQILO KJ SDAJ PDKI®A 2& ?D=JCA OREJC EO AJ=>HATEREICA SIA@ MQ=IPEB
OAPEJC KRILOG = JQI>AN EJ PDA ?KIQHPEKJ >QO KN EBIR®A',( KN >U OAHA?PEJC PDA®
OAPEJC KQL BN "KJPMH 2ARPEJC KQLGs DAJ PDAREJC=N=IAFAN EO AJ=>HM@&QRI= PE?
?KIPRH KB PDAHKIRE?A ERAKNNE@ @AJ =J@ PDA BEHB ROAEAC KQLO EOAHR PDA QOAN
QJPEH PBRA®& ?D=JCA EO @QEO=C—HE® =

2AFPPEJC KQILO 2] >A ?KIRMHHA@ AERDANIOAO KNDECI=RAH® 3DAMEAIC KQL ?KIRNHAN >HK?G
CERO OREJC KQLO LNEKREPACKBI GEPEKJO SDAJ IKIRD=J KJA @%kJC KQLL EO ?KKANABRDA
O=IA PEIAPDAAMQAORIBNDEDOANNEKNERPEJIC KL EO PIEIIQOA

2APEJC KOILOKBISK: DEANSDU EJ SDE?BREAC KQL D=0 PDA MREOP LNEKDUFEIC KOL DO
OA?KJ@ DEOP LNEKREE = OPE? =?BFRKJ OECJ=H/AIBOERK OAPEJC KOLO PDARPRIC
CNQLSEPD MEMN LNBKISEPH >A 2PHEGREJC KQLO APKIMHHA@LQHOAO PEHAEDE KL
=?PER@ Y LQHOA SEHH-ZHERIPEH RIAN BAJC KOLOAPARRD =)@ =?FEEKJ OECJ=H
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$T=ILHA OAMQAJ?A0 KRLCRD=JCEJZKIPKH SEPD LQHOAKJISEPDPIKLQHOAO =JRE@P¥ECJI=HO

3DA ORPEJCO KB PHAEQG KQL ?KIRN BQJ?PEKQEIRBA =?REBRRPEJC KQIL OAHA?PEKJIKRIDAB
OAPEJC KQIL OAHA?PEKJ PDA AJKKHEEO=>KBIDKBA@ ?D=JCRDA OAHA?PEKJ KB PDA JQI>AN KE
=?PERROAPEJC KQLO EJ PDA =IHRHKI - SAHHDPDA OAHA?PEKJ KBAHIS BAIL ?D=JCA@IKIFAY
(B PDAMBEJIC KQL ERIRA@K?D=JCAPDA ?KADLKJ@EJCREAC KQL IQOP >AJ=>HA@ =J@ PDA
BKIRA ?D=JCA IQOP >A AJ=>IB@AJ PDA &2JC KQL 2J >A OR BN?KIIQJE? =PEKJO KN BN

K =JU R EH=>HK@N (B PDARRIC KQL ?KIJRN EO =LLHEA@ FHAFEOCPHDOMREBR PDAKRA

2& L=N=IARAN EAHNVOGA@DA =LLHBEPEKJ PG ?KIRN KB PDRPEAC KQIL OAHA?PEKJ

F>HA

2ARPEJCO KB PHAOB KL OAHA? FEEKI?PEKJ

1A@

).;42 *A2= 2 3.B9A 2@0?6A6<;
?
?PERORPEJ( 28 #EOLHE SDE?D EJC KL EO =7PER
cKQL
“KIA
gg 3DA OAHA?PEKJ K BANMEGBAPEIC KQL BRN i9A 2& 2D=JCA EO
o8 AJ=>HA@U KB PDA ?KQIB@ GREIC KQLO EJ PDABIZ) >A KANNE@AJ
NAORPEI] oo | 3DEO 7KBPAEC =HB>OA@ KJ PDA LQHOAFLINK @ =HOKMOED PD=
CKQL o8 PDA OAHM@ROREJC KL EO OLAZBIPKIRMHAQ-P ~BRN HI9A 28 EO
o8 @EO=>HERDANER JK KPDAN 2KEPID PDEPIEROREIC KL NI=EJO
-7PER
28,
28,
3DA OAHA?PEKJ KECBDIPDARBAC KL BREJC EO AJ=>HA@ KN @EREGH
YKIRA ORPEJ] #EO=>HA@ OAPEIC DR >A =?PERAKM PDA @ZEIC KQL 2] >A 2D=JCA@IK AH KN
CKQL ?D=JCA #EO=>HA@KI = HKZH ',( 3DEO L=N=IR\N RANNE @@ HK2 ?KIJRN KB PDFPGAC
$J=>HAQ CKQLO =J@ EREUO KJ QJPEH PDA QOAN @EO=>HAO EP
28
28
28
s0A@ @eC| %% ,g | 3DA OAHA?PEK) KB PEA@BERIC KLO EJ PDA =EEHED -BHAJ=>HAQ
CKQLO 28 OMPEIC KQILO QOAREMP L=N=20 RAO
28
28
28
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2&
1AIK A 2& 3DEO L=N=AN 2J >A ?KIRMMHHA@KRIN2" # PK ?D=JCA PDARPRIC KQIL
OAPEJC 2& -KJA MIK AH/ HAGA JRA PDR EB = DEN LNBKREEJC KQL EO >AEJC HHANG
CKQL?D=JCA 2& = OECJ=HRAN LNEKINEAPEJC KQIL 2JJKP >A =?RER® SEPD PDEO LRANEIA
2&
2&
2&
3=>HA 2ECJ=HO KB PEXEOAKQL OAHA?PEKJ BQJ?PEKJ

&

%.:2 ).;42 *A2= 2 3.B9A 2@0?6A6<;
2AFPEJ] :_;*;EPR « p |3DAOAHA?PEKIREIARGL 2& '= O PDA DEOP LNEKBERP EFBAC KL
CMOL | ~° —opgr | 7KIPRH'=J >A 2KIPKHHA@ SEPD LQHORERIICOHO (BEPFGECI=HRKIEBLHEAQ
PPER - JK KPDAN 28\NIQAOPO SEHK?ADION@
2AFPEJ :_;EE; « p | 3DAOAHA?PEKIREIBRGL 28 '= O PDAOA?KI@BER LNEKEERP EFEAT
CcKOL |~ —opgRr | CHQL ?KIRN'=J >A 2KIPKHHA@ SEPD LQHORERIECGRHO (BEIFGECI=H
>PER = 2KIPRHEGLLHEAR MMQAOPO SEPEANMKEKNER:] 28 SEHH SHANOOA@
oapest K P 3DA OAHA?PEKJREXBKQL 2& '= O PDA RDENDBOP LNEKRERP EBRBAC
cxoL | =7PER K P | CKQL ?KJIRN'=J >A ?KIJPKHHA@ SEPD LQHORERIICEBRMO (BEPRBECJI=H
=?PER | ?KIPRHEGLLHEA® MMQAOPO SEPEMNMKIEKNIER] 28 =)@ 2& SEHH >A
2PER LNK?ACOA@
oapesk K P 3DA OAHA?PEKJREXBKQGL 2& '= O PDABRD DBSOP LNEKRERP EFRBAC
KoL | =7PER K P | CKQL ?KIRN'=J >A ?KIPKHHA@ SEPD LQHORERIECEGRO (BEFGECJI=H
=?PER | PKIPRHEGLLHEAR MMQAOPO SEFEANHKEKNER:] 28 2& =J@ 2& SEHH >A
2PER LNK?AOOA@
2AFPEJ :_;*;EPR « p |3DAOAHA?PEKIREIARGL 28 ‘= O PDK@RD SAORNEKNEBLQP EFREAC
CKOL | ~° —opgr | CMQL ?KIRN'=J >A ?KIPKHHA@ SEPD LQHORERIECBRHO (BEIRBECI=H
>PER o PKIPRHEGLLHEAZR: 2& =J@ 2& N AMQAOPO SEHAIKPAOOA@
2APEIC K P K p | 3DAOAHAPPEKIIRERBKGL 2& '= O PDA RGEEAORNEKMEBLQP EIRBAC
CMQL | =?PER —opgr | CMQL ?KIRN'=J >A ?KIPKHHA@ SEPD LQHORERIECBRHO (BENGECI=H
2PER = PKIPRHEGLLHEARR:. =J@ 2& NAMQAOPO SEHAIKPAOOA@
2AFPEJ :_;‘;EF‘; « p |3DAOAHA?PEKIREIARGL 28 '= O PDA OA?KIGABRNEKNEBLQP EFEAC
CcKOL |~ —opgRr | CHQL ?KIRN'= >A ?KIPKHHA@ SEPD LQHORERIECGRHO (BEIFGECI=H
>PER = 2KIPRHEGLLHEA@M 2& NAMQAOPO SEHIAIKPAOOA@
oapest K P 3DA OAHA?PEKJREZBKQL 2& '= O PDAS#KOPNEKMEBLQP ESREAC KBL
cxoL | =7PER K P | 2KIPKH'=J >A ?KIPKHHA@ SEPD LQHORERIICBMHO (BEPRRECI=H RHIBN. HEA
=?PBER | =HHPBAN 28ANIQAOPO SEHK?AOOMEN@HAOO KB PDA OEQO-KEFEERE)A
2PER CKQL
E.:=92 .==960 . A6<;@&3 @A6:4 42B= 0<;AR9

3DEO ?DRAN LADAJROKIA KB PDA IKOP ?KIIKJ =LLEEEKJRNBAREJC KQL ?D=JCEJANNIENRIPO

| AFANOAJ ?KEH ?KILAB@=JBKNG QOQ-BIBIN@ BRPEKJI=H OAJOEMREREXHPKIN?PEKJ 3DA QOAN

JAA@EPKIRH EPO ?DAWEPPETEAA RNIAPNE? =J@FSAPNE? PDA OAHAZRBIGER]

SDAPDAN PDAANOAJ ?KEH EO ?RBAIPAJ PDABKNG EO ?KILAI®@KN SDRDAN EP EO KLAJ SDAJ

PDA JAKNG EO QFRGAD
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#ALAJ@EJC KJ PDA =EPHE3 BNWQEINJIPO PDA BAJC KQL ?KIJRN 2J >A =LLHEA@ AEPDAN SEPD =

KJASEN ?KJJA?PEKJ KN SEBR SEA ?KJJA?PEKUW 3KJERNEJC PDAZORB PDAANOAJ ?KEH
?KJIJA?PEKJ

6 DAJ PDA ?KJJA?PEKJ EO @KJA SERDPRINGERIC KOL ?D=JCA HKCE>A =LLHEA@GDK EJ

PDA fQR =>KA 3DA OFB0 KB PDNANOAJ ?KEH REIPISPARAN BREJC KOL EO =?RERB PDA ?KEH EO
@EO?KJIJABRAPEIC KQL EO =?REDEO-=S) EB PDASEN KR\J BN OKIAAHOKJ PDA BEJIC

CIKQL EO =HB ?KIKMHAGRR
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%EQN 2ARPEJC KQIL ?KIRN "FK SEN?KIJA?PEKKBNARANOAJ ?KERYAIPSEPD =@ @EPEKJ=H HKCE?

3DA EICAO =>RA @ALE2IESK SEAI?KJJA?PEKKBRDA /AIANOAJ ?KIEBATK EI=CAO BPDAKR

ODR = @ERP ?KJJA?PEKJ SDEHBKPBIAGAO KJ PDAR EJ?IQ@A@ @EPEKJI=H HKHIES B SEA
?KJJA?PEKJ PDAZORE PDARNOAJ ?KEBI=A IKIERR@ IKK OA?Q@QM 3DA =@ @EPEKJ=H HKE&&? AJOQN
PDE = OEH@ SENKOO SERHARP PDA ?KRNCREJC KQL OAHA?PEKJ

3DA =LLHEPEKJ ?KIMNHA@PEAC KQL ?D=JCA=3 =HOK >A =LLHEA@KIREPDA NH3 O EAIRJ=H
HKCE?®NAT=ILHADA GREJC KQL ?D=JCA=d >A >=0A@ KJ PDA ?KH@ HK=@ LE?G QDAQPEREKJ
EI=CA >AIK
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%EQN $IPEAM =LLHEPEKJ ?KKMHA@PEAC KQL ?D=JCA SEPD PDA ?KH@ HK=RRIERPEKQL

(J PDAOXT=ILHAO PDA ?KH@ HK=@BE?PPEKJ O KQPLQP KO @DA®IB PE? GYEJC KL
?2D=JCA2EIEH4NR PDEO =LEPERJ] =JU ?KI>EBEKJ KB PDA OEGIEHE+A EJRBAN@=>9A
2=J >A LKCN=IIA@ R >A QOA@ EJ PBZEQ®B KQL OAHA?PEKJ HKCE?

O =HH PDAOA AT=ILHAD@MEJIC KQIL OAHA?PEKJ SEPBREKHERIPNIE R >A >QEHRBGKK

PDA 2=J >A QOAGNBOREJC KQL ?KIRN3DA OAPEJC KQYL @KABP ?D=JCA >=?& P& QJHAOO EP EO
?KIPRHHA@ >328P> U PDEO =LHPHIPDEO ATLH=EJO RIBWGEDRECJI=F -0 SAHHDPDA QOA KB
HKCE?0O EHPBEJC KQL?KIPRHJIA ?KQH@ =HORAR& >A PDA LNEI=NU 2& SDEHA PDA .- OKQH® S
>A ?KIRHHA@PDA N LNBKAERPDEO8J PDA @EJC KQL KQH@RI= PEHHNRNIR2&

=BAN PDARI= PE? ?KKHNEGAN

C.A@

3DA ORRPEJC KQL OAHA?PEKJ BQJ?PEKP>MREB@ 2&2 EARAIP >HK?G J=IAO CAJAR-RAJPO
BKI EPO ?KIHMHEJGQP-EPO =LLHEA@ EJLQP OECJ=HO AJ=>HEJC =HE @ KQ:-HBEIS\KBDSA
QJOQ??A00BQHKPKIPHICAO 3DA BQJ?PEKJ @RROIJKNCEAR

3=>HA $RAJP IAOCEAO
;A /9<08 ;.:2
2&2 2& $ J=>HA@
28&2 2& # EO=>HA@
2&2 2& $ J=>HA@
2&2 2& # EO=>HA@
28&2 2& $ J=>HA@
28&2 2& # EO=>HA@
28&2 2& $ J=>HA@
2&2 2& # EO=>HA@
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2&2 2& 1 AMQAOP .%%
2&2 2& 1 AMQAORP .-
28&2 2& 1 AMQAOP .%%
28&2 2& 1 AMQAORP .-
2&2 2& 1 AMQAOP .%%
2&2 2& 1 AMQAORP .-
2&2 2& 1 AMQAOP .%%
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28&2 2& 1 AMQAOP .%%
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2&2 2& 1 AMQAOP .%%
28&2 2& 1 AMQAORP .-
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28&2 1AIK A " D=JCA 2& JAMQAOP .%%
2&2 +K?=H 'D=JCA 2& AMQAORP .-
28&2 +K?=H 'D=JCA 2& AMQAOP .%%
2&2 YWKRA " D=JCA 2& .-
2&2 YIRA " D=JCA 2& .%%
28&2 2& 1 AMQAGREH R ?KIIQN@ 2& .-
2&2 2& 1 AMQAGPEH K ?KIJIQN@ 2& .%%
28&2 UKIRA IAMQAQPEHKIBA .-
2&2 IKRA IAMQAOGPEHUIBA %%
2&2 2& 1 AMY%GEHKSAN LNEKNENMQAGP
28&2 2& 1 AM%EHKSAN LNEKINENMQACRY
2&2 2& ?PER-
2&2 2&  ?PER%%
28&2 2&  ?PER-
2&2 2& ?PER%%
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3DA KFA?P ?KEMN=J@ IKIEREIJC BQJI?PEROPHE KB >IRDKN ?EQEPANANO =J@ @EO?KINA?P

3DA IKJERNEJC =J@ ?KHMEJIB =MDA@ KJ PDARQBAO KB PEHESND ?KIIQN@ @ECEP=H EJLQPO =J@
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EJLQP HKCE32 OECJ=H OX@®IAAREJKP-LDWWEH @ECEP=H EJLQP 3DX@KEEEER O ./$- OPFO  MBANKP
(ar >U PDA QOAN PDA?PER.LAJ OPHA KB PDA IKEBRQ EJ@RR(B (3" EO AJ=>HA@%.. 2%
LAJ OECJ=HE 2A QOABNBORZO EJ@FRKJ
2P0 26T
@
(V@EKNT]

"HKOA | #ECEP=H EJL@PKN|K
EJLQP HKCE? OECJ=H O»@A?PEJ& PLDWEH @ECEP=H EJLQP B3DVGKBEEER O "+2$ OPBO NMBRANKKP

Qa7 >U PDA QOAN PDA?PER" HKOMPR KB PDA IKIBR@ EJGEN(B (3" EOAJ=>HA@&.. 2$
" HKOA OECJ=HE 2A QOAGNBORZO EJGRRKJ
2P0 | 26T
Q
C.A@

3DA EJ@BN KPA?P IKJIEREJC BQJ?PEKMRER@ "(- EJ RAJP >HK?G J=IAO CAJARSRAJPO
BKI PDA OO ?D=JCAO EJIRDBKM@ OECJ=H@E@RIC PDA ?KJPEJQRIICEI@ERKIGDA QOAN
2=J OAHA?P SDERORIAOCSAO ANORM@ EJ PDA I=FAMNP >QEB- %% KN >RD

3=>HA $RAJP IAOOGAOEJOP=J?A0 "
;A /9<08 ;.:2

(- (RANIA@Bx
"(- LAJ

"(- " HKOA

" =@

"(- (JANIA@E
"(- LAJ

" " HKOA
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(- (RANIA@Ex
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(- " HKOA
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"(- LAJ

(- " HKOA
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BA 2209<@27?

QR M?HKOHAEGJO = ?KKIDER@ @NARE-PEKJI =J@NAKXEPEKI KRANDA=@ HEJATD >K
PN=JOIEOOEKJ =J@ @EOPNHE(IRKCQA EZIPA=N PN=JOEAJP =J@NIAIAIP B3HR-QOACKBN
PDA HEJA == PEHHNORM PDA OQULKIPDA HEIBAOALRAO KBB+PO =??K@DRLE MTEI=AH

KB =HH B=QHPKB@ EJ PN=JOIEOOEKJ =J@ @EOBKNESQPBRA FXNERB PDATBHRPAO
?=J >A ?HAAKD SEPDIDECAAG@RIR M?HKOEJC SDEHAMHBA NA ?HAAKD SEPD @¥@BQR
M?HKOEJC @ AJAIKCEEJC PDABPHEIANB= HKICAN LANEK@ KB PEIA

JHU = [EJKNERBRANDA=@ HEJABAHB PDA LANI=JAURARSDE?RMQEN-EJRI=J?A KNAU=EN
EJ PDA €PFH BHP HREK3DEQIPA KB GHRITH@A BEGEJC OPMEBRDFEJA PAA >N=J?IXD?DEJC
PDA HE3A=N ?=QOA@S<=JEI=HO =)@ = CDMMYER-QOA@SOKIA RDAN RA?KQ?DEJC PDA HEJA
PDA BHP EO LANI=JAIP = >K@\J EJOQKKN = B=HHAA PN=JEEKCPDARANDA=@ HPD}W &R
M?HKOZMNJIKP ?HA=N PMB=J@ PQWEBA@AN EOAR2G@ ARMJIA@ BRN?HKOEJC QJPEH PDA
?2=QOA KB PDRHER=BONIND EJ PDAGSR BHP HREKJ HOK SDAJ =B4R-2JKP >A ?HANS Y QR
M?HKOEJC PDAHEMKGREOP=J?A GIMIPEPO ODKREE@E FHRE=PDRRM?HKOAA=QOA
PDR KQH@ KIHQOA QJIA?A00=MOCRBI PDA HEJAO =] @PIERAEMNCREIEH=N@BEPKJO =HOK
NEOA EJARET JSBKNGO OEJ2AMA JBKNG BHPOJIKP >A ?HAXE SEPD PQR B\?HKOARA
BQJ?PEKJ IQOPAEMMNA S=M KB PDABH HREKJ B% =LLHEJC PDAR M?HKORNPDA BHP
HEJA

BA 72209<@27@ .==96@A\6<;

3DA I=EJ LNEJ?ELHA KEXRDM2HKOBRNKRD MIAICEA PDAGHPHEJA =J@ POQABHREKJ OK
PDA=QOA KB PDOHE=-2 @i KQPHBNPDA HEJADAJ PDA HEJA ECRRAGN=-J@ =JK&?P AEPDAN
KQ?DAO PDA HEJKKDI KGRIPDA HEBBA ?QNIR OFROKPBIR PDRQO PDA IKA?P AEPRADR ERI@
KN >BAAJ PDA LDAO 3DEEOABDA OGRRN@EJC +ENAP =J@KIA =)@ EP GIEHRKLANA O =
?KI@?RN >BAAJ PDA ABEA@ LIBAO =J@DA BRI@-DOEJC =J=K ECKP

6 DAJ PDA ANGN EO KLAJAEPDADI =] ©R M?HKOAN ?KII=J@ K)=LKRA?PEKJ BQJ?PEKJ PDA
RKHIZA EJ PDA HEJA BRABIRBDEO REJGEODROA 2N-J@ HPAPDA BHP-QOEJC RA?KKRaHL BN
PDA HEBRQO ?HA=NEJGRDA KB PDRHRRQR M?HKOEIKOAO PD¥&WN =BR = GAPEIA>=HHA@
@A=@ PEHEANEJC SDE?D PDA HRIAEFOEK@ =J@ PDA QQEGRKRM@KPDA HEBAPDA@SP E@ JK
?HAA® U PDINOPGR M?HKOAPHA?=HHA@ DKM ODRO2J >A =LLHEAGPPA HEJA

HMNJPER PDA BQJ?PEKIA OR R EJERPERDA 1J=H PNELEBE PFBAARD AN ?HKOEJC 3DA @A?EOEKJ
>ABSAAJ = OEBZODR =J@ = IQHHIER R M?HKOGMLAJ@O KJ MHEEJIC LHA?PEKUPA
OSEPCA=NEMIEPANANOP=>EHERQENRIPO JASKNGRA?KIOQIAN HK=@AHHD-HKM QREHEP
GIKSHA@CA =J@K¥NG LN=?PE?AO

3DA QOANJFOAHA?P $IMAN PRAR = OAREIA @AM=HHA@EIC PEIA EBAAJ ODROKP>QNJ PDA
BOHP-QOEJC RA?PKBIRDA HEJN SDRDAN JKNI=HRIPEKJ KLAREIC PEIAG =NLHEAGADAJ =

BOHP E®@ INOAJP SDAJ PDA=AIN EO ?HKOA@-QRAMMO OKKIANBFHHA@ @EOPRKRIEPEIA

=J@ APH=EI PEIA POIZR-M?HKOBRJI?PEKIAEPDAN =NI PIKAN GDKN GERDA fJ=H PNEL

?Kl=J@ =J@ PDAAB@AN >A?KIAO AKPEDA QOANIJOAHA?P PMANNG |IAPDK@ EJ PDA BQJ?PEKJ O
OAPEJCO
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(P EO @EBR@HIAR- RJLEZH OR M?HKOANDAIA >A2Q0A PDA RAHAIJPEKIA@ L=NINNGJ@

PDQO PDA I=EJ L=NAMO KB = O?DARANU GNPHEJ @EOPNE>QPEKJ =J@ PN=EEXMEGOEBDBEA EO
SDU PDAKNK JK QIERIOEHH.LHESHA =JONOENPDA JQI>AN KB OBK=J@ POMNEEKJ KB PDA @A=@
PEIAGK SDE?D KR?PEKJ BQJ?PEKJO ODKQH@ F)ERCANOAN =

3DA IEJEIQI PEIAOKEN PDA #A=@ PEIFPBIC EO IKDBALAJ@AIFPRAKRHIEA HAH KB PDA
LNFA?R@ JBBKNG PDA =EN JAA@ OAIKAIC @ AKIFA >AM PDA 7EDEPANAN EO KLAJAEN
IA@EQI KHRA JASKNGO G5 = |10 @A=@ PEIA ODKQH@ >A OQBf?HAIRHBE2 IASKNGO
MMQEN HKICAN @A=@-PEIB5 JA BBKNG JAA@O 10=J@ = G5 JRKNG JAA@O

IO 3DEO IEJEIQI PEIA EORKDBARANHACOPNEHBS=ND PD=J PDEEGP EA2B® & KDAN
L=N=IARANOG AHBQ?DG ?KIJ@?RN OL=?EJC SEJ@ OBAMBPPABOHREREKJIFA 3DA I=EJ
LONLKOA KB PDA #A=@ PIPRIOKOOPRAIKQD PEIAKBN PDA =ENKOQENEIC POHP-HREKKP
MRINIKEPO ERKIG@R=AKM PDA HEJAROATEA@ =J@ PABN LMRAJP PDA>-BKI NAECJEP
@AR PDA DRY@ =J@ BKA@® =BRA ?EREPANAN O KLAJ ?HKDAJ ?PHA2 =?BPEO =POAN
MOPNE?PEJCNBERPPDA IEJEIQI #A=@ PEIARRBAC BE RKHRZA JASKNGO (J DERHEEA
JAFSKNGO PDA PEIAKIEEJCAMQERLQPO =@ @EPEKJRPEKIBIEB-PDA IEJEIQI #A=@ PEREQS

3DA QOANTR>QEH@AREBB ?DAIABE AKHREJQBRPOQ?DE PN=JOEAJPREHPO PDA?KIA
IQHPED=OA ODRREIEPO KNIZQNNP B3HPQJ9D=JCEJC RINEKNEPEAO =JEKNEMQAOP BD=
3DA R M?HKOBRJI?PEKIDR. EJ@ALAJ@AJP LNBRMERORM BPHKOEIG0 D= O PDA
DEDAOP LNEKNEP 1$0 PDA SKOP 3DA BQJ?PEKJ =BKIK D=?NEREPAVQAOP SDE?D D=HPO PDA
M?HKOEJC EJ =JU LKOEPEKJ SDMQ/ARDAEIAERD

BA 2209<@2®052:2 6; 7.16.9 ;2<?8@

PULEH IA@EQIKHIA RANDA=@RANG EO QOQHBE-CHNIQMP 3DEO @KAG FHKQOA =JU
=@ @EPEKRMGERIPO BN PDAXR M?HKOARDAIA =L=R BNPDA =>RA IAJPEKJA@ HEMERSGXBN
PDAAWQE® =EN EXAEPEKJ PEIA =J@ RPDA7HPKB PDA?THRP ANAN HOK RILEEHA@EQI
RKHEEA RANDA=@ HEJA ?KIOBMBI?PKIBQIANO =J@ IELISAN CAJAREKJ PDQO PDA I=EJ
K>FA?RERB PDA ORNOEEKR.MRE@AOP=>HA =J@ ?KIJPEJQKQCKB@HAPRNE?EP

%EQN #EEN=I KB =ULE?H N=@IB@EQI KHEA JASKNG EJ NQMN-D =N

40Q=HH N=@ErHBEHP IA@BMRRA JASKNG EJ NQM-O 2KNJOEOPO KB P @BHKN ?KJJA?PEKJ BN
PDA OQ>PPKKFPDARANDA=@ HEHSK@ Y = NHRERY HKIGRNDA=@ HEJA RH=HAI@O SEPD
PDA ?KJOQIAIDA ?KIOQIANMOE@AJBANI A2 7= ?KIJA?PKP>=OEHH=-JU LKEJP EJ FBNBA=@
HEJASEPD= G5 G5 @EOPNE>QREHARDAGBNDA=@ HEJARA 1=JU >N=J?DA0O =J@ EP EO
JKP QJ?KIIKJ AOLA?B3HEI NONAHGNPLCRE-PDANNK IQHPELKABP ANO PDA HEJA NQXQ®@DN
>ABSAAJ PDA ?KJOQIAN ?KJJA?PEKJO (JHEKIGARJ OLENBAGRRD ANO EP EO LKOGEDHRE
=M-0 KB PDRANIDA=@ HEI@ERE@EJC EP QL SEPDKRBEIP?KERT) >N=J?DAO

3DEQJRA KB =LLEFHEKJI JKNIEHPODAO =QR M?HKOBNPLSR ODROKJA DECOLAA@ =J@ KJA
@AHA@ SDE?DA-RNECSANY A=RD B3HPKIN?PEKJ KRAKRQNNP LIA?PEKIDKR ?EREPKIN?PEKJ
EO QOAR BARHKREC PDAR M?HKORBDBI20A = ?HA=N GDHAQEP@P K??QNO EJ PDA HEJA
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%EQN $T=ILHA KBGOECJEA®RNAOP OECJ=HO

YEQN $T=ILHA KB OPKREJICEK MMQAOPO =SHEREXBEOPE

(J PDEO AT=ILHARD B3P 1$0 QOAO ERIKKANREJC PEIAFRAICO SBAD PDA PEIA @ AN
KRARQMNIP 1$0 ?KIAO BKI PDA QR M?HKOANSD RAPEJCIK PD BXHPPAO 2] EJEPEARED KB
PDA OPR SEPDAREBEREJCO (B PQAMBRHARD BINA=NPD EXHP K3 QHRID=0OA B3HP POR=
M?HKOARWAO PDA 1 @EJCRNBPDANHKOEJC (J PDEO ATRIA&A=@ PEBAAIJPDA fNOP =J@
PDA OA?KJ@ PEK1$0 @EBBHRNDA @A=@ PEIAF] >A? =QOA PBAEN JAA@OAPEIAKR?KKH
=J@ @BEKIEA =BIR =J RARQMNP KN = IQHBEOA B3HP PD=J EP @KNOJFAHMD B3HP (B PEB OR
KRARQMNIP ORA =?PHRO EJ =JUQFEKJ PDAR-M?HKOEJC OAMQAJKA E&APPA fJ=H PNEL EO
EOOQA@ =J@NAEB| ?HKOEJCA® HRTRGR M?HKOAN=JQ=H NOR KB PDARKM?HKOANIK2?G
ECAVIQE® >BKM KJA ZJ =HAIL P R ?HKOA PDA=¢tAN 1=JQ=H NAOR 2J >A =LLHEA& BN KN
HK2HHBN PDA NH3 O (

I= OA@ KJ PDA AT=ILHARARSIRDAKBIBEJC OET OA?PEKNOAJY PDA LNEJ?ELHA OECJ=HBRC KB PDA -
M?HKOBRJ?PEKJ 3DAGAEMGR M?HKOAKMQAJ?AREEEKJIO PRI K??QN SEPD PHZD OA

BKI 3 NEL SEBB PDRO >RD B=EH

BKI 3 NEL SEBB PDRO DEOLAA@ B=EHOQ@MHA@ OQ??AA@O
BKI 3 NEL SEBR PDRO DEOLAA@Q??AA@O

BKI 2P=NP SEPSKPODRO >RD B=EH

BKI 2P=N° SEPSKHPODRO DEOLAA@ B=EHO@PHA@ OQ??AA@O
BKI 2P=N° SEPSKHPODRO DEOLAA@ OQ??AA@O

— e e e

3DA OECJ=HRP<EN=LDO @AO?NE>RRDXNOHKB-EH=>AMPAOPO POORS KB PQR =
M?HKOABJBNJ=H OECJ=HO RDBATPKB PDA PEIANOAFBN $KIJRNOKBRDA QR
M?HKOBRJ?PEKI SAHHD=PDA AXGN ORZ0 OECJ=HO
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3DA R M?HKOBRJ?PEKUANRAO ?HKOAEPD PDRAZP ?KEPN-J@ IKIEREJC BQJ?PEKJ =J@ =HH
>M=@N ORZ0 =J@ IKIJER OECJ=HBIM-NDA@KBRDA OAHAD KPA?IKPDAGR

M?HKOBRJ?PEKJ 3DRQERANAN O .LAJ =J@ MKOA OECJAIEHDK ?KKANAGKRIENPDA
@AGHER@ KPA?P BAJ PDA ANGN 2JIJKP >A ?HKOA@ =&¥CPA EP BORK® KN PDA ?HKOESEHFE)S
BN = DJ?DR?DA?G =BHK?’A PDA SEP GREXB=NDAGKIPDAGR M?HKOBRJ?PHEKIS=EKE PDA
K>FA?P O IRSHA@CAIAJP AEPDAN KB = 0Q??A00BQH ?HRGBEIEIADRB OBHEHHRNBOERII
=NEOA EJ PDREBKNAN O .LAJ ?KII=J@ BN AT=ILHAB PDA ?KlI=J@0 >HKS >AZTQOA KB =J

2% C=0 HA=GA (J B=QH =?GQKSHA@CAIATHERPEKJIO PIR-M?HKOBRI?PEKJI EQLEHIKR

HK?G KQPBEPD ANQANJIP BNADRPEJIC KIFDAZQOA KB PDA HK?G KQPARDL AFRRIC EO
@KJAUY =J AIANJ=H EJLRQP[PA BQJ?PEKUINKOEJC PBAGN

BA 2209<@2? @2>B2;02:3? ?6= D6ADA@5A@ /A5 3.69

(J PDEQRE M?HKO@RDAIA PDA1(/ OECJ=HKBRDA @ENPEKJI=HPERIXHPKIN?PEKJ BQJ?PEKJ ( @EN
31(/ S =0 OR QL © PDA KLANEKJ ORNNEN AMQAOP 1$0 1$0 D=0 BK ODRO PKPO =J@
AJ=>HA@ SEPD FPBRICAB*EHA@ EJ PBDA ERIKPDA fNOP KJA ECC-FOEA@ GDK O PDP EO
PDAKHBK@ Y = PEIA@AMA@ OPK O

%EQN 2APPEJCRNB( @EN SERDTGDRO

6 DAJ PDA 31(DECJ=H EO QUAIBHERDAGR M?HKOAN OAMQAK 240 @ EPEKJ-REOPKN
@EO?NEREK] PEIAG SNA@A@ PDA KR?PEKJ GR-0O 8J KLANREKJ PAG 2M KB PDAASEBN
KLAJEJC PEIEJCATRENDANKM PDASQR M?HKOBRJ?PEKIM IKIERNO PDARBPKB PDABEKJI=H
A=IRD B3HP CR-PPNELLEJBHMEIEPEIANQAOPO =J@0ODK
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%EQN 2ECJ=H BFG CN=LD KB PDA LANI=JABD BHROR M?HKOAPHA

J A=NPD BHP EQEQ EJ PDIWARA@ HEHQDEIDA (N LKEA?PEKE DPEN

?2=H?QPEJEDA KLAREJC PEKN\B= PNEL

3DA (#EN PNELO =JEDGHER .LAJ ?KII=J@ R PDA AX@N O KLAJ ?KBA ©R

M?HKOBRJI?PEKJ EORE@ERERDAL 1QJJEJC 1 1 AMQAGE:-J@DK 1QJIEJOECJI=HO

=M =?PER@

3DA ?BRREPANAN EO KLAJA@ =J@ PEX 3% (/OECI=HAOSA@ =J@ OEIQHP=UARDYOH

1$0 PNEL OECJM BDAR M?HKOERAKAGA@DA N?HKOAN PO=N?QPEIEDARDKR

#A=@ BIA K ?HKCRDA AYG@N

3DA2DK #A=@ BIA 10 EO AT ?AA@A@ =J@ PDA BQUAREKJ =HKOAAMQAGRRFDA

K>FA?P ANGN 1IN A=@N PDA ?KJ@EPEKIB BN-J@ PDA=BN O MKOA ?KII=J@ EO

OAJFKFPDA AN@N O ?HKOA ?KEH

3DA ?RREPANAN EO ?HKEBS@EO PDABEI-EP-HIKP ?HAA® & DK CERI PDA JKJ

AJABEA@ PEIZDA (@EN ORLE?GO QL =J@RUPHPQPEIC PRIANREIC PEKNB= PNEL
" HKOA ?KlI=J@ ECKEIM@ 7B PDAAMAN O MKOA@ EFRFKI EOAER® =J@ PDA

=QR M?HKORRJI?PEBBR D 2H?QPEJZDK 1A?H=EIBIA

3DA (#EN OBA PNELO = OA?KJ@ PEIAAO@MAERS0 AMQAGPFDA BQJ?PEKSARAN

=0 PDA BQJ?PEKJ EO KPRDQ KBH?QPEIC PDBK? 1A?H=EIBIA SDAJ ERMAERD PDEO

MMQAOP PDA BQJ?FRIQIKKPPDA JATR-EH=>HARDN® KN PDAMNQAOP 32D

1QJIEJOECI=H BORDLPERJ@ PR2OK 1QJIEJEQMNIEIRA@

3DA ?RREPANAN EO KLAJA@ =J@ PER G (/ OECI=HERBA@ =J@ OEIQHP=WAKQOH

1$0 PNEIOECJIHNBOR M?HKOBERAKAGA@DA N?HKOAN POSN?QPEJEDRDIP #A=@

3EIA K ?HKOZDA A¥@N

3DA2DK #A=@ BIA O EO ARA@A@ =J@ PDA BQJ?PEKJ OA@BMQACGPFDA

K>FA?P ANGNPDA ?KJ@EPERI@ EN-J@ PDA=®BN O BKOA ?KII=J@ EO OKIPIA

>M=@N O ?HKOA ?KEH

3DA ?RREPANAN EO ?HKED@EO PDABP OEJ?AGRIB ?HAA® Y DK 3DA ( @EN

OPGA LE?GO QL =J@ROPHIPQPEIC PRIANREIC PEKNB= PNEL HKOA ?KII=J@ EO

@KLLA@BRN PDAAAN O MKOA@ EREK? EOAERD =J@ PDRR

M?HKOBRJ?PERP D 2H?QPEJZDK 1A?H=EIBIA
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3DA (#EN OBA PNELO XPPEM =J@ SERDA 1$0 AMQAGPHFDA BQJI?PEK3ARAN=O

PDA BQJ?PEKJ EO BSTADOLKBH?OPEIEDADKR 1A?H=EIBIA SDAJ ERRAERD PDEO
MMQAOP PDA BQJ?PEKJIRREKD R PDA JAFTR-EH=>HAROHO PDEO O?DAIA @KRO JK
D=RA =JU IKM =R-EH=>HARID&¥J@ OK PDA BQJ?PEKJ >AEE3ENEDRA =J@ @&NO PDA
11QJJEJC 2DK° 1QJIEJGI@1 1 AMQASEDECJ=HO 3DA BQJ?PHEXO RINM+ K?G
KQ®PRA K LMRAIP =JU BRIMMMNQAORNI BPHKOEJC

3DA ?EREPANAN EO KLAJA@ =J@ PBENX @4(/OECI=HADEGA@J@ OEIQHP=JAKQDA
1$0 PNEL OECJIN BDAQR M?HKOEBNAWASA@DA BQJI?PEKI BEIK GRr-@ HK?G KQP
OPRA =J@ SEP®N PDA QGANI=HHNOR =J@NEJEP¥AHDA BQJ?PEKHKOEJC PDA
>M=@N

BA 2209<@2? @2>B2;02:3? ?6-D6ADKX @5A@ 5642=221 3.69@ AB2B.F21
@B00221@

3DEEQR M?HKOARDAIA DO PDA O=IA ORNO =J@ GO PDA AREKQO AT=ILBIBA ORPEJC =J@
OECJ=H@ =NOK PDA O=KASARANEJ PDEO AT=ILHA RD#B-ANOEOPMRDIMABECGDKQP EO AMA=N
>U PDA PE®AMA@ OPK

%EQN 2APPEJCRNB( @EN SERDGDRO

3DE@PA KB OAMQARRAFSK ODROAVIQE®KC?HA=N PDAHFALMOAJIPO KB =HH @HPO PD=
K??QN EJ, KRANDA=@ HEBBKMMGO

YEQN 2ECJ=H @PG CN=LD KB PDAIGAIEJAIP AZRD BHRIR M?HKOAPHA
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J A=NPD BHP EQERD EJ PDIARA@ HEMQODEIDA (EN LKRA?PEKE BPEN
?2=H?QPEJEDA KLAREJC PEK\B= PNEL

3DA (#EN PNELO =JEGHER .LAJ ?KII=J@ R PDA ANGN O KLAJ ?KBA OR
M?HKOBRJ?PEKJ EORE@ERERDAL 1QJJEJC 1 1 AMQAGE=J@DK 1QJIEJOECJI=HO
=M =?PER@

3DA ?EREPAMAN EO KLAJA@ =)@ PEM @4 (/OECI=HADBGA@ =J@ OEIQHP=UAKNOH
1$0 PNEIOECJHNEPDAQR M?HKOERMNAGA@DA N?HKOAN PO=N?QPEJEDRDKP
#A=@ BIA KK ?HKORDA A¥@N

3DA2DK® #A=@ BIA 10 EO AT ?AA@A@ =J@ PDA BQDRAREKI =HKOMMQAGRFDA
K>FA?P ANANPDA ?KJ@EPEKIA BN-J@ PDA=EN O MKOA ?KII=J@ EO OKIPHA
>M=@N O ?HKOA ?KEH

3DA ?EREPANAN EO ?HKES@@O PDABHED-EP-HIKP ?HAA® U DK 3DA ( @EN
OPEA LE?GO QL =J@ROPHPQPEIC PRBANREJC PEKIB= PNEL HKOA ?KII=J@ EO
@KLLA@ 8P PDAAMAN O MKOA@ EFRFK?I EQAERD =J@ PDRR
M?HKOBRJ?PERB-HO 2H?QPEJZDK 1A?H=EIBIA

3DA (#EN OBA PNELO = OA?KJ@ PEIERO@DA 1$0 AMQAGPRDA BQJ?PEKSARAN

=0 PDA BQJ?PEKJ EO KPRDQ KBH?QPEJIC PDBKR 1A?H=EIBIA SDAJ ERRAERD PDEO
MMQAOP PDA BQJ?ABKIKKRPDA JATREH=>HARPIKP KN PDAMQAOP 3ZBK
1QJIIEJOECI=H HORPERJ@ PO 1QJIEJENNIEIRA@

3DA ?EREPAMAN EO KLAJA@ =)@ PEM B(/ OECI=HMRBA@ =J@ OEIQHP=UAKQOH
1$0 PNEL OECJM BDAR M?HKOERANAGA@DA N?HKOAN PB=N?QPEJEDARDKP
#A=@ BIA KK ?HKG?DA AL@N

3DA BSHP EO A@EMEXRDKP #A=@ BIA BRN PPREIA O EO ARA@AE@DA BQJ?PEKJ
OAJ@0 =HKOAANQAGRFDA KA?P ANANPDA ?KIJ@EPERI@ BNJ@ PDA=®N O

" HKOA ?KII=J@ EO OAIPIA AN@N O ?HKOA ?KEH
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=BMN 10

3DA QN >AHKLMOAJPO PDA KREKZ KB = HHCEILQP EJ 'KH@ IK@QA =@ EA IK@A

_ N?RAM AHD +@
G



(JOPNQ?PEKJ 1=JQ=H

5ANOEKJ

%EQN .LAN=PEKJ KB HHCE3JLQP EJ 'KH@ €}MDA IK@AO

HKCEH EJLQP LQHOAHOK >ARTI@A@QJS?KIJA?PEI@$+ 8 HIE CHA K = HKGEPKQPLQP BO
>AAJ @KJA EJ PDA AT=ILIQAMEAHK

YEQN $TRAJ@EJC = HKBEJLQP LQHOA

#<4609 6;=BA 12@0A6=<,@

+KCEH EJLQRO 2A CER = @AO?REKJ 3DA QOANK@A@AOREHI AMMEOLN@ EJ IKOP KB PDA
IAJQO HKCE? A®IEPPNET >HKTBEIEEGPA

3F=>HA +KCEH EJLQP QOAN @ARINEL
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(0 K BIB EJ KJA LDBASEHRDARDAI$R =M =P JKIEJ=H ?GQNIR

; #ARNIEJAO PDA LE?G PEKNRINDK H@ BDAR?QRA@ADERH LIDA
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I3 =0.05x1I, I input = I,
Isum Difference= 0.10 x I

IL2

-

Isum = 0.985 x Iy Measurements:
Imin = 1 X Iy
Imax =0x IN
I1 =0.57 x Iy
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I L
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Isum Diff IN

/Dg\ - /(?/
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3DA BQJ?PEKJ O KQPR@BM®3=N+ 1,142 +1,+(-$=J@ !+ [*$# OECJI=HO SDE?BJ>A

QOAEMB @ER (. ?KIFMHHEJC =J@ QOAN KIBICHEHIE 3DA BQJ?PEKJ CRIBNGAJAN=H PEIA

OP=ILA@ .- .%% ARAJIPAOHPDA ?KIIKJI ARAJP >QEB BENA=?D KB PDA KQPLQP OECJ=HO 3DA PEIA OP=I
MOKPPEKJI EO 10 3DA BQJI?PEKIKREGKAMKORP=>HA ?QIGHER?KQI\KN PDAB2A3 + 1,

142 +1,+(-$=J@ '+ M*$#A  RAIPO

%EQN 2A?KI@=NU7EBP@+P EJ O+ SENEJC

L1 L3

._l

3

- —_— = = = = = = = J

3DA BRHBEJC fQN LMOAJPOGEILHEA@ BQJ?PEKJ >BK2GK® PHKIREA PN=KDBAN
OQLAREOHBQJ?PEKJ
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%EQN 2EILHEfA@ BQJ?PEKJ >HEE HEPDAS BQJ?PEKJ

AQ-2xx Protection relay platform - Protection CPU
Function scheduler Protection tasks
VTS Functional Logic
Threshold Comparator Output

Handlin
1 U3 high detect logic andling

High detect OK 10

. I HMI data
=2 ) Registers
Blocking Events

Ulrﬁéh detect \Déit

[VOLT HIGH SET]

Measurement
Database q%lg T ] Blockea BLOCKED __|Counters
]
! Uy, ff RMS i
L T

Start allow START

{Deadband -3% of setting

Threshold Comparator

Timers

1U3 low pickup logic

Low detect OK t=0 > BUS ALARM

1
g
[TIME CHARACTERISTICS]

Setting database

Operating timer selection
- Instant
- Definite time
Measurement P Release timer parameters
Database - Release time

e — Threshold Comparator - Release time holdoff

i Pos.Seq.Volt Ang 1

T

[ANG SHIFT SET]
10 Logic Matrix
[VTS TRIP BUS IN] ¢

(VTS BLOCK] To Comm

(VTS TRIP LINE IN] and HW
CPU

[LOW PICKUP SET]

LINE ALARM

$2. @B 6;=BA

3DA BQJ?PEKJ >HK?G QOAOKHBRIBFOQNAIP RIDAO @I?PEKJI QOAO PDA £@RKB PDA
RKHIBA IA=OQNAJP EJLQPO =)@ RPBIROB@LKOERERCPER=J@ VANDAMQAJ?A QR0

3=>HA A= OQNAJP EJLQPO KB RBIER PN=KDBAN OQLRROEKJ BQJ?PEKJ
*64;.9 2@07?6A6<; +6:2/. @2
4+ 1.2 1,21A= OQNAJP KBRHEA 4 5 10
4+ 1.2 1,21A= OQNAJP KBRHEA 4 5 10
4+ 1.2 1,21A= OQNAJP KBRHEA 4 5 10
4+1,2 1,21A= OQNAJP KBRHIEA 4+ 5 10
4+1,2 1,21A= OQNAJP KBRHIEA 4+ 5 10
4+1,2 1,21A= OQNAJP KBRHIEA 4+ 5 10
4/ | KOEREFAMQAJ?KHREA 10
4- -AC=PEROAMQAJ?KIREA 10
49 9AK OAMQAJ?KHREA 10
4+ JC JCHA KB4 RKHEEA 10
4+ JC JCHA KB4 RKHIEA 10
4, JC JCHA KB4 RKHIEA 10
4+ JC JC HA KB4 RKHEA 10
4+ JC JC HA KB4 RKHIEA 10
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4+ JC JC HA KB4 RKHIEA 10

3DA OAHA?PEKJ KB PDA (?D=JJAH EJ QOA EO HEAGERPNNN =HH LKOOE>HA EJLQP ?D=JJAH
RENEEEKJIO PDABHP ?KI@QEPERDEGHNANSEPD = IORANEA@ DENBFHPA BN 10 BN KI
2313 KN 31(/ARAJP

' 608 B=

3DASKHIA HKLE?G QEJ@5KHRA DEC@RA ?FOAPEJIC L=N=FANO ?KIFRDAKHRA@ALAJ@AJIP

LE?G QL =J@ =2PERJ KB PRABA PN=JDBAN OQLREOEKJ BQJ?PEKJ 3DA BQJ?PEKJ O EBXG QL =?PE
EBR-H&P KIA KB PDARRNIEAO EO QI@AN PHHHEIBA HKLE?G OR=IDAKN EB #HSBPIK KB PDA

PDM KHEAO ARA@ PDAPGKHIZA DEC@RA ?AR=IPA 3DA BQJI?PEKJ ?KIQPZHDAO PDAREK
>ABSAAIPDA GREJIG-RAGI@ PDA IAGQAD I=CIEP@ABI A=?D KB PDAARDNOAO

3F=>HA / E?G QL @&JCO
2@076A6<;
S5KHEZA
HE& Y e4 J ed 3 ed
LE?GQL (B KIRDA IADQND RHIZAO EO >3 Hig LE?GQI=RA =J@5K KB PDA
1A= OQNQ RHEAO ARAQ@ DE@RA?P RPAPDA BQJI?PEKJ O LE?G QL
5KHIZA =?PERAO
DEC Y e4 J ed ed
@R?P
JCHA (B PDA @&BB\ >ASAAJ PDA ARAJP =HA =J@ PDAHEAC 10 >AKM EO
SgIEEE’P Y @AC @AC @AC >AHB PDA GARIQAPDA BQJ?PEKJ O LE?G QLA® >HK?G
1Q0 ) 2AHA?PO SN KNPIRDA GRKB PDA >Q0 BQOA EREOGEBAN
BQOA B=E§<AO 8 AO | OQLAMREOA@ OECJ-ARIEJA® PDA25"'3 NEL >QORRAIF
?DA?G . %6Q0OA BOBHEILQPO
+EJA ) 2AHA?PO SN KNPIRDA GFKB PDA HEJA BQOA REGZGDAN
BQOA B=E§<Ao 8 AO | OQLAREOA@ OECI-AREBIARESPDA R "3 NEL HEIAPBXY
?DA?G . 9%6)OA BOERHEILQPO

3DA LE?G QL =2PERJ KB PDA BQJ?PEK@ERHAMQ=KIFDA213 OECJI=H CAJREKJ KB PDA
BQJ?PEKJ 3313 OECJ=H EGA@EHKB PDA BIK7TKIJ@EPEKPEORER DAJ PDA =?ERFKJ KB PDA
LE?G QL EGDA@ KJ >EJ=NU OECJ=HO #FEX3PRERAJO EIIA@BE=BMPDA IKJKB@ OECJ=H EO
=?2PER@

3DA RHEA PN=JOBAN OQLREOEKI=HOKMKR ORAN=H GIEEB ORO KB PDA IRENG RHIZA
3DAOA=J >A OAAJ EJ PDA BQJ?REKJIBIQ

%.:2 2@0?6A6<;
1Q0 @A=@ -K RKHEAO
1Q0 +ER532 .G HH KB PRABRAO ANSEPDEJ PORHEAEPO
1Q0 +BR532.G2%01 AR HH KB PRABRAO ANSEPDEJ PORHEAER® PDAKHIRZAO AEJ =ARNOA@ OAMQAJ?A

1QO +ER532 .G 2$0 4J@AB | 5KHRAO ANSEPDEJ POAHEAER® PDA OAMQAJ2AJKP >A GM@

1Q0 +BER532 LNK>HAI JU KB PDA32 LE?G QL ?KI@EPEKJI®EN

)21<9F=2.2 R?@

3DA AH3 QUEL=CA @EQIHO®@OQM=H PEIA ENB-PEKJ KJ PDAFORSB PDAEN?PEKJ BQJ?PEKJ (P EO
=??A00AEPDANKEIINPDAANIE O ',( @EOLBIKN PRO PDA GFEJEKRIDKBRM SDAJ EP EO
?KIJA?R@KPPDAANNE =J@ EPQAEREP IK@A EOA?PER
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3=>HA (JBNI=PEKJ @EQ\@% PDA BQJ?PEKJ
2@0?6A6<;
-KNI=H
532 2P=Np
o @EpEK] 5 SEIBEH #EOLHE ORB0 KB PDA IKIEEIC BQJ?PEKJ
' | 5 3100B=EH
IHK?GA@
1Q0 @A=@
100 +ER 532 .G
2$0 .G
00 100 +ER 532 .G
20 o | 2901 AR #EOLUE PDA @96 KB >QKHIBAO
100 +ER 532 .G
290 4J@AB
10 +ER 532
LNCSHA
$TLAPR@
KLANBEJC o O | #EOLUZPDA ATLA® KLAREIC PEIA SDAJ ©IBR K22QNO
PEIA
3EIA o o
1 o o | 6DAIPDABQIPPERIGI?A@ = BHP =)@ 2KQIBOREHKA RS=NDO =
ey KLANBEKJ PDEO @EORHE?D PEIA EOBRAEM KLANREKJ K220NO

B:0A6G<; /9<08:4

3DA >HK?G OECJ=H EA@IARDA >ACEJJEJC KBKGIIEI PRPHASDA >HKEGC OECJ=ATAEND
BKI PDA >HKEGC I=PNET EJ PDA BQJ?PEKIGHAGRR PDA >HKRGOECJ=H EQZIRER@ SDAJ
PDA LE?G QL AHAIAJP=RRBER3 13 OECJ=H EO CA®RI=J@ PDA BQJ?REHRAMKR PDA PEIA
?D=N=2AREOPEM?QPEKJ

(B PDA >HEKRGOECJ=H E®@ SEFERPDA LE?G QL AHAIAJRRZTPER+"*$# OECJ=H EOCAJANA@ =J@
PDA BQJ?PEKJ @GXRABI?AOO PDASHKJI BQMIB PDAB2A3 BQJ?PEKJI D>AAJ =?RER® >KM PDA

>HKZIC OECERNORO =J@ PBAABA PEIA ?D=NANEOPEAQKNAOOA@ OELERSWAJ PDA LE?G
QL OECJ=HMIRN

3DA >HKEGC KB PDA BQJ?REBAQ =J ',( @EOUHRAIP =J@ = PEDP=ILA@ >HKIE RAJP SEPD
EJBNI=PEKJ KB PDARQIPRHIEA RIQAO =J@ ERBIBEA R >AEOOQA@

3DA >HKEGC OECJ=B=ZHOK >AGR@ EJ PDA ?KIIEOOEKJEQRALD= OKSBFM\ OSEP OECJ=H SDAJ
PDAAH3 OADPEJC IK@A=$HA OPA RREJCEO =?PR¥Q &QAJAN=H #ARE?A

3DA RNE=>HAO PDAQDABR =N >EJ=NU OECIKHDBNOORI 3DA >HK?&JC OECJ=H JAK@RES’P

PDA @A?EJEIQI KB 10 >A BKIM PDA GAKLAREIC @ABS LOOA@ EGHIKE PDA >HEXGP
=?PER EJ PEIA

&=27.A6;4 A6:2 05.?.02?6 @AGIONCA6<;
3DEO BQJ?PEKJ (RILIERR PEIA @AH#3 YKN @AEHA@®NEIBEKJ KJ PBEAM-BLALHASA AN

K PDA ?D#AN &AJAN=HKLAREAO KB KRRPEKJ BQJ?PEKJ =J@ EPO OA?PEKC REAN=
?D=N=ARNEOPERC’BIEL =8@R\

CA@ .;1 246@2@
3DA RHEA PN=KDBAN OQLREOEKJ BQJ?PEHIREBRA@ 382 EJARAJIP >HK?G J=IAO CAJAR=
ARAJPO =J@CEAROKNPDA OFBO0 ?D=JCAOEJ +1, " 3(6 3%#=J@ !+."*$# OECIJ=HO3DA QOAN
?=J OAHA?P SDERDRAIAOOCAO AORR@ EJ PDA I=ERASP >QER- .%% KN >RD
3DA RAJPO PNEE@ANPDA BQJ?PEXKR2KIDA@ SEPD = PEIA OP=IL =J@KAEIDLA—=RIPAO
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532 1QO 53 B=EH 2P=N
532 1QO 53 B=EH 2P=M%
532 1QO 53 B=ENEL .-
532 1Q0 53 B=ENBL .%%
532 1QO0 53 B=EH IHK?G .-
532 1QO 53 B=EH HK?G .%%
532 +EJA B B=EH .-
532 +EJA 8 B=EH .%%
532 1QO 9QOA B=EH .-
532 IQO 9QOA B=EH .%%
532 +EJA @OA B=EH .-
532 +EJA QOA B=EH .%%

3DA BQJ?PEKCEBRO EPO KLAN=RERDAGPIAHR PEIA OP=ILA@ACEARO 3DAGEAR KB PDA
BQJ?PERPKIERO PDA .ARAJP LKPAOCO @=IBN " 3(5 3%# !+ .*$# AP 3DA P=>HA >8\HK
LMOAJPEDA OPNIYRB PDA BQJ?PEKESR?KIIP

3=>HA 1ACEAR ?KIIP
. . : - <9A * Fa :=BA +?6= A6:2 "
@ (A e @AB@ NGl 4 921633 2:.6;6;4 @21
100 @A=@
1Q0 HER5 32
-KR KHEA [ .* 2AM.* ?I\‘IISILB‘EJEJO@
@@ Uuuu $RAJP 5 KHIEA .* 1Q0 HER5 32 @AC -H:NI 2ARPEJC KQIL
DDl OOIOO | J=IA + KS * 2AMNMNRANOA@ - =?PER
RKHIEZA 1Q0 HER5 32 o
* 2AMQJOBA@
1Q0 HERS5 32 BOHP

670B6A 2827 [2.?

3DA ?BREPAMAN $=N BQJ?PEKJ EOKPOK@EHBNEIC PDAQERANAN OARERA =)@ EPO
I=EJRJI=J?A JAA@BQOA@SEMMNGEJIC 2@BRO =)@ IA?D=3EPS=N3DABQJ?PEKJ QOAO PREREN
>M=@N O I=JQB=?RNDQLLHEEA®= BN PDAAMBAN KLAREJC ?HAO RHREK KPPDA BNNBA@

2QNNP |=CIER@AO
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%EQN $T=ILHA KB PDA?TERP ANAN EARNREJCAIKIBANREKJIO
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Breaking current kA rms

3DA BQJ?PEKJ EO RIGERNADA ?EREPANAN O .LAJ ?KII=J@ KQPLQP =J@ EPHKWIEPDAAZDN
LD=OA ?QAI° RQAO EJ PR PDA PNELLEJC IKIAJP =J@ PDA JKNBNMKINJIEJC IKIAJP 3DA

I= TEIQI R=I9A KB BNNREJCAIKIBAN2ZEKIRNBA=?D LOA EGH?QA®@ BNPDAOCA ?QNIRO 3DA
R=IQA EO ?QIGHER @ APR@ BRNPDA OPRPRJC KLANEKJO GHEIG-RA 3DA QOARIOR QLIK
OAL=NA =H=NI RAHO SDE?B =RPER@ SDAJ PDAPA KB BNNREJCAIKIBANREKJIO EO SRBIA
OAPEJC HEIEP 3L 3KIP=?HPEAC @AO PDA KQPLQP PRECCANO PRFPIRNHNEICP-PDA
>M=@N O .LAJ ?KII=J@

3DA EJLQROIPDA BQJ?PERKRGABIBKEIC

] OMPEJC L=N=ANO
] >EJ=NU KQPLQP OECJ=HO
] 1A= OQN@ =J@ANNK?AO0A@ PIRNECIEP@AO

3DA BQJ?PEKJ O KQPRAQGPD =N@ + 1, OECJ=HO SDE?D ?=J >A QOABNB@ER (. ?KIRNHHEJC
=J@ QOAN HKEBENENEJC 3DA BQJ?PEKJ CAIABNGAJAN=H RERAILA@ .- .%% ARAJPCKRPDA

?KIKI A RAJP >QEBBNA=7?D KB PDKQPLQP OECJ=HO 3DA PEIAORHAEKJ EO 10 3DA BQJ?PEKJ
=HOK KRE@AQNOIRP=>HA ?QIGHER?KQINKN PDA .LAJ KLAREKI@-SAHHDPDA +1, =J@

+1, ARAIPO 3DA BQJ?PEK3IROK IKIER PDA KLREKJ(BIRMB! A=?D LDA

3DA RHBEJC fQKN LMOAJPOOEILHEIA@ BQJ?PEKJ >BNK2GKB BDAZREEP AMAN =N BQJ?PEKJ

%EQN 2EILHEfA@ BQJ?PEKJ >HK®SE KEERDAZBEP ANAN $=NBQJ?PEKJ

AQ-2xx Protection relay platform - Protection CPU

Function scheduler Protection tasks
CBW Functional Logic
Operations counter ALARM 1 Comparator OUtpL_Jt
Measurement Phase L3 opcounter ] T ta Handling
Database [PICK UP AL1] 0
IL1 ff RMS
PP ALARM 1 HMIldata
SH ‘ Registers
IL3 ff RMS 0 Operations Events
left Counters
10 Logic Matrix (M1
pom—S—soso—s S [0P1] ALARM 2 Comparator
| [cBW1 DITRMON] | iM2] s ALARM 2
—————————————— ! [0P2] [PICK UP AL2]
4( To Comm
and HW
CPU
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$2. @B 6;=BA

3DA BQJ?PEKJ >HK?G QOAO =JABKZ2QQNAIP RIPAO =J@ =B QOAO PDA 12 CIEP@A KB
PDA ?QNIR IA=OQNAJP EJLQP

3F=>HA A= OQNAJP EJLQPO KB PRAEEANAN $=N BQJ?PEKJ
*64;.9 2@076A6<; +6:2/. @2
(+12 1,21A= OQNAJPKBLD3A+  ?QNNP 10
(+1,2 1,21A= ONAJP KB LDBA + ! ?QNNIP 10
(+1.2 1,21A= OQANAJP KB LDBA + " ?QNNJP 10

2;2?7.9 @2M\6;4@

3DA BRHBEJC CAJAN=RPE2COf@"PDA CAJAN=H RHEKN KB PDA BQJ?PEKJ HBACAORMREE
EP ECRIKKOOEXI2DRJCA PDAIY OSEPEJEDA GREJC KQIL

3=>HA &AJAN=H®EJICO
)42 2 3.BYA 2@07?6A6<;
-KNI=H
"I6 B KRA 3 H=NI 9% RA PDA 0RO KB PDA BQJ?REXE>BAISIDAKI=>HA OBA BIREJC=N=IARAN EO
OPBOK i H=NI -KNI=H | Al=>HA@&IJANAIQ

670B6A /2827 05.7.0R276 @A60RHED

3DA ?EREPAMAN ?D=NANEOPEAOQANY BK KLANREJC LKEJP@A@AY PDA JKIEJ=HA=REJC
2QNNP PDA [FEIQI =HIA@ AGEJIC ?QNIR =J@ PDAENAPRERLANREKJ] BEJCBDEO @=EO
LNRE@A@PDA ?ENEPANAN O I=JQB=ORN

3F=>HA 2AFPEJCRNB?EQEPANAN ?D=NANEOPE?0O

2@076A6<;

3DA JQI>AN KB EBR@EJCAIKIBANREKI® DA JKIEJ=H 2QRNHKOA

.LAN=PEKJO | Y LAJ

3DA JQI>AN KB EBRQEJCAIKBANREKI®PDAMRE AN:EJIC ?QNINP

.LAN=PEKJO | Y LAJ

"QNNIP

Ok Y G G G 3DA NA@ JKNI=PONNIP1,2

"QNNJIP

(=T Y G G G 3DA NA@ ODRREREPANEIC ?QNIR 1,2

' 608 B=38? .9.7:6;4
%N PDA =H=NIGN&H=NI =J@ H=NI PDA QOAN @/ PDA LE?G GAHKEN PDA JQI>AN KB

KLANREKJ@BIRASDA LE?G QPBJC EO ?KIIKKE =HH 026 =J@ PDA =H=RIAH=2GO QL EB =JU KB PDA
LD=OAO CKABGHKPDEORRRAIC
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H=NI | # EO=>HA@ i _
#EO=>HAJ=>HA =)@ @EO=>HNATAOREA
$I=>HA@
H=NI| Y #ATJAO PDA LE?G QIAPDKH@I BI=EJEIC KLAREKJO IAJ PDA JQI>AN KBSEJIEI]
2AP KLANREKJO EOS/RBEOMRBIC PDA +1, OECJ=H EO=RRER
H=NI | #EO=>HA@ A _
#EO=>HAS=>HA =)@ @EO=>HHAWA OFCA
$J=>HAG@
H=NI| Y #AFJAO PDA LE?G QIARPDKH@ BI=EJEJC KLAREKJO IBAJ PDA JQI>AN WBRJIEJ]
2AP KLANREKJO EOS/RBEOMRBIC PDA +1, OECJ=H EO=REER

*2 M\6:4 2E..=92

+AP QO AT=IEJA RDRPEJCO QOEJS @HR R?QQ| ?EM)EPANANEO =J AT=ILH/SDA EI=CA >AHK
LMOAJPO PBATREH OLA?EPEKIJOKRE@A@PDA I=JQB=PRNSEPD PDA@MHR=JP R KQN
OAPEJCO DEE@@ EA®
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Rated voltage, kV 24
Rated current, A 200
Rated power frequency test voltage, kV 50
Rated frequency, Hz 50/60
Rated impulse test voltage, kV peak 125
Partial discharge level at 1,1 rated voltage kV, pC <10
Rated short-circuit making current, ki peak 41.5
Short time withstand current, 4s, kA 16
Mechanical life, CO cycles, not less than 30,000
Interrupting life operations, not less than
at rated current 30,000
at breaking current 100
at other currents see Fig.41
Closing time, ms, not more than 35
Opening time, ms, not more than 15
Breaking time, ms, not more than 25
Main contact resistance, j Ohm, not more than 40
Maximum ambient temperature, C* +55
Minimum amhbient temperature, C* =40
Design class (according to IEC 60932) 1

Electrical endurance class at rated IEEE/IEC duty E2
Mechanical endurance class at rated IEEE/TEC M2

duty

Capacitive current switching class cz
"Mechanical vibration and shock withstand Class 4M4
capability, IEC 60721, IEC 60068"

Maximum altitude above sea level, m 3000*
Maximum humidity, non condensing 98 %
Weight, kg - LD_1 35
Weight, kg - LD_6 55

-K'S SA OR PDA @2=95 BHBR

.22 R? *2 M6;4

"QNAJIP G
LAN=PEKJ KLAN= PEKJO
"QNAJIP G
LAN=PEKJO KLAN= PEKJO
$J=>HA H=NI $ J=>HA@

H=NI 2AP KLAN= PEKJO
$J=>HA H=NI $ J=>HA@

H=NI 2AP KLAN= PEKJO

6 EPD PDACREICOH=NI EO EOOQA@ SDAJ PDAESEIMNNREKJ ?KQNMEN =JU KB PDARDN
LD-OAO @QELOSRBIA ®A N AI=EJEJC KLAREKJO H=NI 2AP 2EIEHENIDAJ =JU KB PDA
?KQIRNO @ELOSAHK AI=EJEJC KLAREKJOH=NI EO EOOQA@
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3DA AH3 QUEL=CA @EQIHO@®BQM=H PEIA ENB-PEKJ KJ PDAFORSB PDAEN?PEKJ BQJ?PEKJ (P EO
=??A00AEPDANKEINPDAANNE O ',( @EOLBIKN PRRYO PDA GEJ&ERH OKBR\ SDAJ EP EO
?KIJA?R@KPDAANIE =)@ EPQAEREP IK@A EOA?PER

3F=>HA (JBNI=PEKJ @EQN@H PDA BQJ?PEKJ
2@07?6A6<;
-KNI=H
"16 ?KI@EPEKJ H=NI .J #EOLHEPDA (RS KB PB@RJ?PEKJ
H=NI .J
INA=@N KLAREKJO "QIQH=PER?KQIN KB KLAJ KLREKJO
H=NI ?KQJN H=NI KLAN2EKJ ?KQN°
H=NI ?KQJ&N H=NI KLAN2EKJ ?KQN°
+ .LAN=PEKJCBRA .LAN=PEKJCBR@®I LDSA +
+ .LAN=PEKJCBRA .LAN=PEKJCBR@I! LDOA +
+ .LAN=PEKJCBRA .LAN=PEKJCBR@®I LDSA +

QA@ .;1 246@RP@

3DA ?EREPANAN &=N BQJ?PEXSIMRERA@ "6 EJ ARAIP >HK?G J=IAO CAJAR-RAIPO =J@
MCEBSROBNDA OFB0 ?D=JCAOC EEEG¥® H=NI =J@ H=NI OECJ=HDRAHHDEJ ARI=H LE?G
QL ?KIL=N+NGBDA QOANJFOAHA?P SDEAJRAIAOOSAO NORM@ EJ PDA I=EAP >QER-
.%%KN >RD

3DA RAJPO PNEE@ANPDA BQJI?PEKIKIRA@ SEPD = PEIA OP=IL =J@KERIDLE—=RIQAO

3=>HA $RAJP IAOCEAO
;A [9<08 ;.:2
"6 "16$1 3 NECOW®R
"6 "16$ 1 H=NI .-
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=QRI= PEMHZ=H?QRO =J@ @EG ABAIP=-H HAJCPRKEDEICO KARANEB PDA QOAN SIEKODAO P
?KJINI PDEG-PI?QPEKJ RDA-J @K OK SEPD RBBEICKNIQH= HASA JRA PDR PDKIBIQH=
=0O0QIAO PRBANA JK KKDAN fHAO EJ PDA %3DPBNPDA ! OL=?A

Total sample reserve
(fp * (Chgy + 1) * SR) + (200 Hz * Chg;g)

6 DAN

] KP=H O=ILHAOWRA PDA JQI>AN KB O=ILHAREEH=>HA EJ PDA %3/ SDRDMIKHAA =N
ORA@?=H?QA®@ Y @ERE@EJKPRBAIRI>AN KBEH=>HMO ¥ >UAO PDAXDEKB KJA
O=ILHAAC > UAO >UAO O=ILHAO

] B PDA JKIEJ=HAMNQAJ?U 'V

] "Dy PDAJQI>AN KB =J=HKC ?D=RN2ADAD@ OP=J@CKBI PDA PEIA OPKIN B=?D
M?KRA@ O=ILHA

] 21 PDA OAHABO=ILHAN-O ?

] 'V PDAN= A =P SDE?D @ECEP=H ?DAJASO NPKIDA@A |0

] " D@edPDA JQI>AN KB @ECEP=H ?R2KIBAG@N

YN AT=ILHAIR QO ODA JKIEJ=ABGAJ?U EO 'V PDA ON@RTEILHANEO O? JEJA
=J=HKC ?D=JJAHO SK@ R@OECEP=H ?D=JAAKI® BDA Z=H?QPEKJ EOEBHBK

16 076 647 samples
(50 Hz = (9 + 1) * 64) + (200 Hz = 2)

~ 496 s

3DARNKNM PDA I=TEIQI NA?KIREJC HAJCPD EJ KQN AT=ILHA EBRAH.N OA?KJ@O

==960 A6<; 2E..=92

3DEO ?DRIN LADAJPO =] =LEREKJ AT=ILHA KB BKOR PDA @BEBRI?AIKIDAN =J@ 2I¥A EPO

KQPLQP 3D¥KIDAN EO ?HJIRI@ & QOEJC PDREAKRH ORBR\ KNAHZ ',( =J@ PDA NOQHPO =N

=J=HVA@ SEPD PBESAN OKBR\ EOGRI= PENMHA@BIHK=@A@ =J@ EJOP=HHA@ SEPD
OPEAA 1ACEOR@ QOANO @RBIHK=@ PDRAGERHCKBRDA NRAM $\>OBP

=AM _@BIHK=@O0

(J PDEO AT=ILBA S=JP PDARKEDEJCR FA = @A =??KREJE& PDABIBEJC OLA?EPEKJO

] PDAAPKEPEJC HAJCPDEO O

] PDA O=ILHARNEO O ? PDAM SEPD = 'V OORI BMMQAJ?U = O=ILHA EAJRPEENU
bO

PDA =J=HKC ?D=JJAHO A GOA@

@ECEP=H ?D=J2APIC-2I80 RANU IO

PDA fNOP =2PER] KB PRNYQNMNIP ORA PNEL ( 31(/ PNECCANEPREAN

PDA IAPNECCANEJC PEIBABBS HKJIC EAPKIRA@ BM PDA ( 31(/ OECIJ=H@ PDA LKOP

PNECCANEJC PEIAEO O

—_— e —

3DA EI<CA >AIKODKO DK PDAOCA PEJCOANH=?A@ EJ PEPEO&RH
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5
0.100..1800.000 [0.001]

E—

01.150 (0.3

41444 s
0.000..1800.000 [0.001]

6 s
0.000..1800.000 [0.001]

18

0.428. Jil}

Recorder Trigger Set

Recorder Trigger
I= TRIP (

e

%EQN $B8?PO KB EJC HAJCPD =A@NECCANEJC PEIA OECJ=HO 3DEO AR KA EOAFEACO GDK
=>KRA

T .
r/gger s ig”a/

Recoring length: 6 s |

Pre-triggering time: 5 s

6 DAJ PDANEOR-H&P KIMRKIDEJIC EJ PDRERA O IAIKNBDR N?KEREJG=3 >A =J=HVA@USHQOEJC

PDA ORESAN OKEB#A OAA PDA BIA >AIK 'K SARANPDAAPKIDEJIC IQOP fNOP >A I=@A =??AGO0E>HA F
0 5ESAN3DA QOANZM=@ ERIBNDA @RE?A O IAIKN# EQN>=J?AN9KIDAN &AP #1

fHAO HWNJPER PDA QOAN HK=@ PBAKNKDEJCO EJQEBIEE QN>=J?AVNKEPAN #1 +EOBKI

= BH@AN EJ PDA /" @ [@ROGAGTERAT="?P +i&KJ KB RDA@AN EO @AO?REKA@ EAFPEJCO
#1 L=PD

File  Commands Tools Print Help
Get DR-files Ctrl-D
B0 Launch AQuiewer Ctrl+Alt+D

-
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3DA QOANJ=HOK@#?D PDAORESAN OKEPA BN PDA# E@N>=J?AAYKEAMIQ OREAAN
OKBRM EJOPNQ?PERIABQI@ EDPERA (JOPNQ?PEKJ I=JQ=RRAM @KJIHK=@O

QC.A@

3DA @EDP=J?AARKIDAN BQI?PEKRMRERA@ #1 EJRAIP >HK?G J=IAO CAJARSRAIPO =J@
MCESRORNDA OFR0 ?D=JCAO KB PDA BQJ?PERKI@BN RAJMAG =] RAJP A=?D PEIA EP EO
PNECE@NEJQ=HH KN @A@RE OECI=HBJIBO=RJJIKP >A |=-0B@ KEBA QOANFPOAHA?P SDE?D
ARAJP IAOOSAO MNORM@ EJ PDA I=EAMP >QEB- %% KN >RD

3F=>HA $RAJP IAOOZAO
;A /9<08 ;.:2
#1 1A?KIDAN PNER@AN
#1 1A?KIDAN PNER@ANY
#1 1A?KI®AN IAIKNU ?HA@N
#1 .HOAORXI® ?HAER
#1 1A?KIDAN IAIKNU BQHH .-
#1 1A?KI®AN IAIKNU BQHH .%%
#1 1A?KDEJIC .-
#1 1A?KIPEJIC .%%
#1 2KNEJAPKIREJIC .-
#1 2KNEJBRKDEJC %%
#1 -A SAOPARKI®D ?HANR
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$2. @B22;A ? 20<2A2?

Z] Measurement Recorder

W Pri.Pha.curcIL 1 W Pri.Pha.curcIl2 M Pri.Pha.curcIL3

Record in: | AQtivate
”~
Intervak | ~1 sec

Path: |NikoMuotio\AppData\Local/ Arcteq/ AQtvate/tmp/files1 r File Name: |records.bxt

- ——————

A= OQNAJIPO 2J >A R?KIDA@ R fHA SEPDA IAOQNAJP M?KIEDANDA ?DKOAA= OQNAJPO

=M M?KEAG@P-OAHABEIRR=-HO (J PDA ,BENAJP M?KIDAN SEXIRDA IAOQNAJPO PDA QOAN
S=JPOP>A N?KIDA@-3 >A OAHAZ® Y ?DAPEIC PDAEQILM?REPDA?G RO (J KRIAKE PDA

IA= OQNAJP M?KIDANE?PER = ?KJJA?PEKK B IAHZ IQOP >A AOP=>HEODA@ REEJKRHOA
OKBRM =J@ EPOMEREP IK@A IQOP >A AJ=3H@PDAPERHA  |=JQ=H BKN IKM EXNI=PEKJ

-= RECGA K PDA IAOQNAJP M?KIRAN RIQND 3KKHO ,EO?AHH=JAKKI®P® ,A= OQNAJP
M?KEPABDA N?KIDEJC EIRH 2] >A ?D=JCA@KBRDA (JRF=H @N@RJIAJQ %KI PDA

1A?KI® EJ GNORJ IAJQ PDA QOANI>=HOK ?DKKOARDAN PDA BENAIPO =AM?KIDA@ EJ PDA
OAPEJE®RH KN EJ PbRN

(B PDANKIPEJC EO @KJA EJPPEBAKRHKPD PDARRBRIERH ORBR\ =J@ EPOMEREP IK@ARRK
>A =?PER@3DA QOANF?D=JCA PDAMNIDEJIC fHAFHREKIPA@EPEJC RBR fAH@EHA J=1AC-3
=HOK >A ?D=JCA@ SEPERBA-98 fAHERPEJC PDAZKI® >QR] PDA >EE@ ?ENOP-RD PDA

M?KIRANHASA JRA PDR ?HKOEJC PDAO@NAIP M?KIDAN SEFIBEKAO FKOER. PDANIKIREJIC

PDR 2J KJH >A @KJASDEEJEDA 2. >QKJ PDA >ECATPPENA

(B PDANKEPEJIC EO @KJA EAHRBAIN PDAARKIDEJIC EFRH JAA@CA OR >AM M?KIDEIG3 >A
OPF+AN@3DA ORRPEJ&RH AOPRIS PDA [FEIQI NA?KIREJC PESDE?D @ALAJ@O KIATBURENEIC
EJRWR=-H6 DAJ PDA IA@QNAJIP M?KIDAN EO NQJJEJC POAMNKNIPO 2J >A REBM@ EJ CN=KDIB
SEPD PD@PERA /1. OKBB=M OAA PDA BEIA >AKK
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%EQN A= OQNAJP M?KIEDAN-RRAO REA@ SEPDPERA /1.

User Name

: Substation Mame

Channels:

Pri.Pha.curlll

W PriPha.curil2
currlL3

3E>HA R=EH=>HA =J=HKC OECJ=HO

"QNHJP IA=OQNAJPO ! 1"QNNQ+ + (L1 A=?P (J® R =ND

/ NED="QNi& I 1"QNN(Q\ + (L1 A=?P (J@GRND

/ NED="QNi& / 1"QNN(\ + $TL(IL1 A=?P (J@>=HR =ND
/ NED="QNi& / D= =JGIA (\+ + $TL(IL1 A=?P (J@>=HGRND
/ NEAO "QNN / D= =JGIA (\+ + $TL ?PERRANU 6 D

/ NEAO "QNN / D= =JGIA (\+ + $TL ?PERRIANU G

1 NE=H? ( 1A0 "QNAICHA (\ + (L ?PERNANU 6 D

/ D="QNK 31,2/ NE

1A0 "QNAICHA (\

+ (L ?PERKJANU G

/D="QNK 31,2/ NE

"=H? (\ =JCHA

+ $TL(IL  ?P $>=H=J?A . ®

/D="QNi 31,2/ NE (\/ KO 2ANQNN-JCHA + $TL(L 7P $>=H=J?A G6

/ NEKO 2ANMQNN (\-AC 2AM"QNNJCHA + $TL 1 A=?P "=L $,R =ND

/ NEAC 2AM"QNN (\9AM 2AM'QNN-JCHA + $TL 1 A=?P "=L $GRND

/ NBAK 2AM'QNN 5KHIZA IA=0QNAJPO + (L1 A=?P"=L $,R =ND

1AO"QNN31,2/ NE 45 KHPNE + (IL1 A=?P "=L $GRND
1A0O"QNN 31,2/ NE 45 KHPNE + $TL(IL1 A=?P"=L $>=HR =ND
2A? /| D="QNK& 45 KHPNE + $TL(IL1 A=?P "=L $>=HGRND
2A? / D="OQNK 45 KHPNE + $TL 1 A=?P (J@,R =ND

2A? / D="QNK& 45 KHPNE 31,2 + $TL 1 A=?P (J@GRND

2A? 1A0 "QNN 45 KHPNE 31,2 + (L1 A=?P (J@®.R =ND

2A? 1A0 "QNN 45 KHPNE 31,2 + (L1 A=?P J@®GRND

2A? "=H? ( 45 KHPNE 31,2 + $TL(IL1 A=?P (J@>=HR =ND

/ D="QNK 31,2 2A? / KO 2AMKHPNE + $TL(IL1 A=?P (J@>=HGRND

_ N?RAM AHD +@
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/ D="QNK 31,2 2A? -AC 2AM5KHPNE + $TL ?PERRIANU ,6 D
/ D="QNK 31,2 2A? 9ANK 2AMBKHPNE + $TL ?PERRIANU G
2A? [ KO 2ANQNN 45 KHP 2A? + (L ?PERRJANU 6 D
2A? -AC 2AM'QNN 45 KHP 2A? + (L ?PERRIANU G
2A? 9AK 2AM'QNN 45 KHP 2A? + $TL(IL  ?P $>=H=J?A . ®
1A0 "QNN 31,2 2A? 45 KHP 2A? + $TL(IL  ?P $>=H=J?A G6

1A0 "QNN 31,2 2A?

45 KHP 2A? 31,2

+ $TL 1 A=?P "=L $,R =ND

/ D="QN 45 KHP 2A? 31,2 + $TL 1 A=?P "=L $GRND

/ D="QN}& 45 KHP 2A? 31,2 + (L1 A=?P"=L$,R =ND

/ D="QN& 45 KHP 2A? 31,2 + (L1 A=?P"=L $GRND

1A0 "QNN | KO 2AMKHP 2A? + $TL (L1 A=?P"=L $>=HR =ND
1A0 "QNN -AC 2AM5KHP 2A? + $TL(IL1 A=?P "=L $>=HGRND
"=H? ( 9ANK 2ANGKHP 2A? + $TL1A=?P (J@®,R =ND

/ D="QN} 31,2 45 KHPQ + $TL 1 A=?P (J@GRND

/ D="QNN 31,2 45 KHPQ + (IL1 A=?P (J®,R =ND

/ D="QNN 31,2 45 KHPQ + (IL1 A=?P (J®GRND

/ KO 2ANMQNN 45 KHPQ + $TL(L1 A=?P (J@>=HR =ND
-AC 2AM"QNN 45 KHP31,2LQ + $TL(L1 A=?P J@>=HGRND
9AIK 2AM'QNN 45 KHP 31,2 LQ $TL ?PERRANU 6 D

1A0 "QNN 31,2 45 KHPQ $TL ?PERRANU G

1A0 "QNN 31,2 45 KHPQ (IL  ?PERRANU 6 D

/ D=+ =ILH 3%# / KO 2AMKHP @ (L ?PERNANU GO

/ D=+ =ILH 3'#

-AC 2AM5KHP Q

$TL(IL ?P $>=H=J?A ©

/ D=+ =ILH 3%# 9ANK 2AMBKHP @ $TL(IL ?P $>=H=J?A G6
/ D=+ LKS 3'%# 45 KHP JBA $TL 1A=?P "=L $,R =ND
/ D=+ LKS 3'%# 45 KHP JBA $TL 1A=?P "=L $GRND
/ D=+ LKS 3'# 45 KHP JBA (IL1 A=?P"=L $,R =ND
1AO ( =ILH 3%# 45 KHP JBA (IL1 A=?P "=L $GRND

1AO ( LKS 3#

/ KO 2AMKHP JBA

$TL (IL 1 A=?P "=L $>=HR =ND

1AO ( =ILH 3%

-AC 2AM5KHP  JBA

$TL (IL 1 A=?P "=L $>=FHGRND

1AO ( LKS 3% 9AIK 2ANSKHP  JBA $TL 1A=?P (J@® R =ND

I 1 "QNN(+ 2WDRI5 KHP 4+ |=C $TL 1A=?P (J@GRND

I 1"QNN(+ 2WDRI5 KHP 4+ I=C G5 (IL1 A=?P (J@®,R =ND

I 1"QNN(+ 2WDRI5 KHP 4+ |=C (IL1 A=?P J@GRND

I 1"QNN( 2WORI 5 KHP 4+ 1=C G5 $TL (IL 1 A=?P (J@>=HR =ND
1 1"QNN( 2W0RI 5 KHP 4+ 1=C $TL (IL 1 A=?P (J@>=HGRND
| D= =JGIA (+ 2WORI 5 KHP 4+ 1=C G5 .PDAN IA=-DQNAJPO

/ D= =JGIA (+ 2WRI 5 KHP 4+ |=C 3, 3 NELATLA?P IK@A

/ D= =JGIA (+ 2WORI 5 KHP 4+ I=C G5 3,3 EIAK 3
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1A0 "QNAICHA (

2WRI5 KHP 4+ |=C

3, 1 ARNMJI?A 3 ?QNN

1A0 "QNNCHA (

2WRI5 KHP 4+ |I=C G5

3, ?PERA=0O ?QNN

"=H? ( =JCHA

2WRI5 KHP 4+ |=C

3, 3AOP SEPD =?P ?QNN

/ KO 2ANQNNICHA

2WORI5 KHP 4+ |=C G5

3, 3= P PDAIKIAJP

-AC 2AM"QONNJCHA

2WRI5 KHP 4 |I=C

3, = T3AIL1 EOAHH

9ANM 2AM'QNNJICHA 2WRI5 KHP 4 I=C G5 3, 3 AlL1 EOAR}

/ NED="QNRN+ 2WRI5 KHP 4 I=C 3, 'K P2LR AOPHN

/ NED="QNN+ 2WRI5 KHP 4 I=C G5 3,'K P2LKR =T HH
/ NED="QNN+ 2WRI5 KHP 4 |I=C 3, 40A@ G BN =I>RAIL
/ NEAO "QNN 2WRI5 KHP 4 I=C G5 3, 3 NEL @BH¥=EJEJC
/ NEAO "QNN 2WRI5 KHP 4 I=C 3, H=NI PEIAKRMH
/I NE=H? (\ 2WRI5 KHP 4 I=C G5 3, H=NI PEIAKRMH

/ D="QNQ{+ 31,2/ NE

2WRI5 KHP 4 |I=C

3, (JDE>EP PEIK R\H

/ D="QNW\+ 31,2/ NE

2WRI5 KHP 4 I=C G5

3, 3 NELPEIKRH

/ D="QNQ{+ 31,2/ NE

2WRI5 KHP 4+ =JC

2 A= OQNAJP

(\/ NEKO 2ANMQNN

2WRI5 KHP 4+ =JC

2 A= OQNAJP

(\/ NEAC 2AM"QNN

2WRI5 KHP 4+ =JC

2 A= OQNAJP

(\/ NBAK 2AM'QONN

2WRI5 KHP 4+ =JC

2 ,A= OQNAJP

1AO"QNN 31,2/ NE

2WRI5 KHP 4+ =JC

2 ,A= OQNAJP

1AO"QNN 31,2/ NE

2WORI 5 KHP 4+ =JC

2 A= OQNAJP

2A? | D= "QN\+ 2UDRI 5 KHP 4 =JC 2 A= OQNAJP
2A? | D="QN\+ 2UDRI5 KHP 4 =JC 2 A= OQNAJP
2A? | D="QN\+ 2UDRI 5 KHP 4 =JC 2 A= OQNAJP
2A? 1A0 "QNN 2WORI 5 KHP 4 =JC 2 A= OQNAJP
2A? 1A0 "QNN 2UDRI5 KHP 4 =JC 2 A= OQNAJP
2A? "=H? (\ | KSAN IA=OQNAJPO 2 A= OQNAJP
/ D="QN{\+ 31,2 2A? + LL=NAJP KSAN 2 2UD 1A=0 BAD

/ D="QNW+ 31,2 2A? + ?2PERKSAN / B #I

/ D="QNW+ 31,2 2A? + 1 A=?PBRKSAN 0 B IA=O B

(\ 2A? / KO 2ANQNN + 3=JLDE 22 IA= O BHD

(\ 2A? -AC 2AM'QNN + "KO LDE 22B 1A= O BN

(\ 2A? 9AK 2AM'QNN + LL=NAJP KSAN 2 22 IA= OBID
1A0 "QNN 31,2 2A? + 2PERKSAN / 22B 1A= O BN
1A0 "QNN 31,2 2A? + 1 A=?PBRKSAN 0 + IE=0 2QNIP

| D="QN{+ + 3=JLDE + # EBB 2N

/ D="QN{+ + "KO LDE + " D=N 2QNIV
/ D="QN{+ + LL=NAJP KSAN 2 + IE=0 2QNIP
1A0 "QNN + 2PBERKSAN / + # EBB 2QNN
1A0 "QNN + 1 A=?PBRKSAN 0 + " D=N 2QNIW
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"=H? (\ + 3=JLDE + IE=0 2QNBP

/ D="QN{\+ 31,2 + "KO LDE + # EBB 20NN

/ D="QN{+ 31,2 /' LL=N AJP KSAN 2 + " D=N 2QNIW

/ D="QN{\+ 31,2 /' ?PBRKSAN / '5(@ !IE=0 ?QWBP
(\/ KO 2ANQNN /| '1 A=?PBRKSAN 0 '5(@ # EBB 2QNN
(\-AC 2AM"QNN / '3 =] LDE "5(@ " D=N?QNI®
(\ 9AK 2AM'QNN / ""KO LDE +5(@ !'E=0 ?QWBP
1A0 "QNN 31,2 $JANU IA=OQNAJPO 45 (@ # EBB 2QNN
1A0 "QNN 31,2 + $TL ?PBRRJANU ,6 D +5(@ " D=N 2QNIP
/D=(¥=ILH 3% + $TL ?PBERIANU GO "QNRA (JLQP

/D= (+=ILH 3% + (L ?PBRRJIANU,6 D "QNRA .QPLQP
/D=(¥=ILH 3% + (L ?PERSJANU GO "QNRA (JLQP
/D=(¥LK S 3% + $TL(IL 7P $>=H=J?A ® "QNRA .QPLQP
/D=(¥LK S 3% + $TL(IL 7P $>=H=J?A ®6 "QNRA (JLQP
/D=(¥LK S 3% + $TL1A=?P "=L $,R =ND "QNRA .QPLQP
1A0(\ =ILH 3% + $TL 1 A=?P "=L $GRND "ONRA (JLQP

1A0 (\ LKS 3% + (L1 A=?P"=L$R =ND "QNRA .QPLQP
1A0(\ =ILH 3% + (L1 A=?P"=L $GRND "KIPKH IK@A

1A0 (\ LKS 3% + $TL(IL1 A=?P"=L $>=HR =ND K KN OF20

I 1"QNN(\+ + $TL(L1 A=?P "=L $>=HGRND 2PEROAPEJC KL
I 1"QNN(\+ + $TL 1 A=?P (J@R =ND

+ $TL 1 A=?P (J@GRND

$2. @BR2;A C .9B2 20<22?

3DA IA=OQNAJP RIDA A?KIDAN BQJI?PERIIERO PDARA KB PDA OAGA R JEP@ACPDA PEIA KB =
LM @AJA@ PNECCAN OERJEEH =LLHPEKJ EO PDK®EIC KBRBER ?QMO KKIREGAO B PDA PEIA
KB PDAA=@®BN PNEEP2) =HOK >A QOR@FKI® PDARAO BN=JU PNECCAN OEGI%HRIA QOBDA
QOAN=Z OAHA?P $IAN PDA BQJZPEHD® LANEP-RIAO KN LNEI=N@ARD @ @EPEKPEAQOAN
?=J OR PDA BQJ?REMPRID RARQNNP E3HPPAO KXRIEA BRSHPPAO 3DA BQJ?PEKJ RIGAN=
EJOP=UmB# PDA PNECCAN OECJ=H

3DA IA=OQNAJP RIQA A?KIDAN BQI?PERIFDENCNA@ BXHP @BROSEE?D CRIXPDA ?@NIR BEXHP

R=IQAO SDAJ PDA PNEIULK@ KB PBABEJC BQJ?PEKJO

( JKJ @BRPEKJIRARQNNP
( ?QNNP QJ>=H=J?A
(@EN@BRPEKJRARQNNP

( JKI @BRPEKI=HRPEEHP
( @EN@BRPEKJ=HPE®EHP

B KRANBNIQAJ?U

4 QIJOARIHIA
4 KRANKHEEA

4 4 OAMQAJ?KRA
4 MOEBH®RIPA

[/ KRAN LRAN
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] /' QJ@AN SKN
] /MR NMRANOA ISAN
] 3 PDANI=HRKNHK=@

6 DAJ =JU KB PDAOA BQJ?PEKJO RPNMERRAIA-E PDAHEBPA =Al @ EOUM® EJ PDA EIE?REBA
RER?=J >A AJ=>HA@ =?PEREJC PDA 51$NECCAN KIPBAGKKHO $RAJPO =J@ HKCEAP =H=NI
ARAJPO3DA MOAPEJC KB PIMB-RAO EO @KUARDA EJLQP OXBAZPPRAJANIRIQ

YI?PEKAGSLO HRAOPAIKIPEJICO EJ IAIKNB?KIREJCO>A REBWM@ EJ PDA',( EBOHRGEARO
READ-O >AAJ =@ @A@ SERGAH @AOERBAN P

%EQN H=FAOPARKIDEJCBI>A =??A00A®I BNEB % =QHRGEARO RER-O >AAJ AJ=>HA@ EXGOAH
@AOECJIKKHP

10:14:07 e 10:14:07 o

(1 Trigger: 1> Trip |

2 Trigger: UO> Trip [ Trigger: I> Trip |

3 Triager: U> Tri Time: 2022-07-11T12:36:12:18
'gg o P Fault type: L1-L2-L3

4 Trigger: 10dir> TRIP Setting group in use: SG1

5 Trigger: I>> TRIP IL1: 205.2 A

6 Trigger: U< TRIP IL2: 208.6 A
. ) IL3: 206.6 A

7 Trigger: 12> TRIP l0: 0.0 A

8 Trigger: f> TRIP UL1: 11572V

9 Trigger: f< TRIP H::g 1: 5;; x
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RTDS-3| 31|l li32|RTDS-4

O

3DA 13# EJLQR@QHA EO =J =@ @ KQHAASEPMREC13# EJLQP ?D=JJAHO $=7?D EJLQPRIDLLKN
SEN SEAN=J@ SEN13# OAJOKNO 3DA OAJQI¥N2R >A OAHAZ® SEPD SXKBHBN $K CKQLO
BQN ?D=JJAHO A=?D 3DR ®QLLROP =J@/P OAJOKNO

N ?RAM AHD +@



(JOPNQ?PEKJ 1=JQ=H

COLOR 1
RTD
3-WIRE
COLOR 2
COLOR 2

. Ab<; :<1B92<=A6<:.9

5ANOEKJ
%EQN 13# OAJOKN ?KJJA?PEKAPD
COLOR 1
COLOR 1
RTD
4-WIRE
COLOR 2
COLOR 2
COLOR 1
RTD
2-WIRE
COLOR 2
*¥2?6.9)* 0<::B;60
%EQN 2ANE=R 1 IK@ QHA ?KJJARO

<;;20A <?

2ANE=H f>AN &§
11&1&

2@07?6A6<;

2ANE=HOA®@ ?KIIQJEZPEKJO

6 =RAHAJCPD  JI

"KIL= PE>HASEPD |l il =)@
jlI HOPEM=@ 2EHE? f>AN

"KIL= PE>HA SEPTKIJA?RNO

_ N?RAM AHD +@
¢



_ N?RAM AHD +@
G

<;;20A <?

n'%

N

%.:2

(JOPNQ?PEKJ 1=JQ=H

5ANOEKJ

2@076A6<;

/EJ S EJLQP L PEKJI=HANJI=HJTEHEHWIPR BN OANE=H f>AN
ey &-# L PEKI=HANJ=HOTEHE+MER BN OANE=H f>AN
/EJ HT

.o A

/EJ

" oA

/EJ

"0 N

/'Ef 12 13 2 2ANE=HOA@ ?KIIQJEZPEKJO

"0 N

/'izf 12 &# 2ANE=HOA@ ?KIIQIEZPEKJO

SRS BV RN 2ANE=HOA@ ?KIIQIEZPEKJO

/EJ

"o A

/'izjo 12 1 7 2ANE=HOA@ ?KIIQJEZPEKJO

" oA

/EJ

n %N 5 KQPLQP |, _ _

JEJ OL=A 2L=NM LKSAN OKZNEN ARNJ=H AMQELIAJP |
. oA

/EJ

" oA

/EJ

3DA KPEKFMD EIREAGKR OANE=H ?KIIQ3IEEKJ BNB=?AQ $ EO = OANE=H f>ANARIB>?A SEPD
CHOO LBPE?REKJ.,, % EO=J1 2 EJPANB=?A

#o<2?)"

YEQN

O
=
©)]
O
(@]
=
@)
O

+2J@ 1)

$/=@ A527: A 0<::B:60 . A6B<; :<1B92<=A6<:.9

>LO S PDANPAK@HA ?KJJAMRO



(JOPNQ?PEKJ 1=JQ=H

5ANOEKJ

6 =RAHAJCPD JI

2@076A6<; #=<? A@ 2@07646<; )"
"KIIQJE? =PEKJLRN >LO+ "f>AN
2KJJA?RN ] 1) ?KJIA?P KNO
iIKN  jl IQHPEIK@A ] 1 2$3=J@
Heo | 2$37
6 =RAHAJCPD  JI
"KIIQJE? =PEKJLRM >LO+ "f>AN
2KJJA?RN ] 1) ?KJIA?P KNO
" # IIKN  jl IQHPEIK@A ] 1 2$3=J@
Heo | 2$37

IK PD 2N O OQLIEKPD ‘21 =J@ /1/ LNKK?KHO

<B/92 * +

YEQN

#KQ>HAD

$=@

A527?7: A 0<::B:60 . Ab<; :<1B92<=A6<:;.9

>LO$ PDANBARKIIQIE?>=PEKJ IK@QHA ?KJJAARO

<;;20A <? 2@076A6<;

3SK LEJ ?KJJARMN

] (1(&'! EILQP

23 ?KJJA?RNO

il KN

! 2% %7
4L K Gl

[ S Sy T S S

#QLHAT2?KJIJA?RNO

il IQHPEIK@A f>AN

3N=JOIERN SRAHAJCPD Y Ji
1A?AER SRAHAJCPD Y JI

JKIEJ=H JI

_ N?RAM AHD +@
¢



(JOPNQ?PEKJ I=JQ=H
5ANOEKJ
3DEO REKFMO OQLBOMNDI@=JP NEJC ?RNBEKJ =)@ IQHAEWNFCQONREKIOHASA JRA PDR

A=?D NEJEFKIH ?KIP=ED OANEAO @E?AO =J@ =JU®DERI @RE?AO IQOP >A ?KJAPR=
OAL=N& NEJC

YKN RDAREJI@=J?U REKJO LBARMANIPPDA KIEKEND ¥ ,>LO$ PDANBAKIIQIE?>=PEKJ
IK@QHA

3DA EICAO >AEHKMOAJIFSR AT=ILHA ?KJfQNREKJBDA fNOP @HDEHNEIC ?KHEREKJIKA DIS
PDA PRENR @RE?AOCARKIJA?R@ EJ = OALBNYEJGDEHA PDA OA?KI@QUO ETCQHPE@N
?KIFCQNREKJ

YEQK $T=ILHA KB = NEJC ?KQKBEKJ

SCADA SCADA
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FEEEOO0OO0OOOOR EOO0O0O0O0OFEEEEA
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I EJ | .43 ?KJJA?P KNY |
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/I EJ I .43 ?KJJA?PKNY |
/ EJ I .43 "N?KJJA?KNY |
/ EJ I .43 ?KIJA?PKN Y |
/I EJ I .43 ~?KJJA?HKNY |
/ EJ I (- ?KJJA?PKN Y |
/ EJ I (- N 2KIJA?KN Y |

3DA IEHHE=IBAN (.IK@ QHAEO =J=@@ KQHAASERDB | KQPLQPO =J@ KJA | EJLQP
IK PD PDA KQPLQPO =J@ PDA EJSR=NRE2HHEOKMN® GXDLO SEPD KJA KEJHDA LK@EPER
?KJIJA?RN =J@ KIA LENBPDA JARER" ?KJJA?RN

3DEO IK@HARY >A KIANGD @RRHR >A EJOP=HHA@DRAIRE?A EJ PDABHKN ERP>A QLCN=@A@
EJ PDA fAH@NBPA RERA O KNECEJ=HEIKIFSBHAMOQES

3DA QOANRDAPDA | (. SEPD PDA | KQPLQRIPKH BQJ?PEKJ 3DEAKIARKIPIKH #ARE?A
(. | KOPLQP®J PDANS ?KJfGNREKJ @XEICO

6:2;:@6<:@ .;:1 6;@A.¥HB<;

3DA @RE?A=J >A EJOP=HHA@ KERDAN @ZN\ N=7?G KN OSEBCA=N L=JAH SERGQRQP 3DA
@AGHREJOPFHIEURA EO 1G@ EPDA KDARK@/46 DAJ EJOP=HHKEIR-PG PDAREBPA P5G=
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JATP R KJA =JIRDAN

3DA fGQQKO >ABKRAO?NE>A PBETRADEIAJOERIOP QN PDA @A&?A EJOPEHKBA?KI@ =J@ PDA
L=JAH ?QRP @EIAJOEKJO =RE?&@OL=?EBOEN

%EQN #ARE?A @EIAJOEKJO

| 115.00 mm / 4.53 inches |

7% 67 1

165.00 mm / 6.50 inches
177.00 mm / 6.97 inches
177.00 mm/ 6.97 inches

‘o -
- — 174.00 mm / 6.85 inches "

| 127.00 mm /5.00 inches l 189.00 mm / 7.44 inches
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? L§cking nut M5 (nylock)
1.5 mm M5 washer ring (spring washer)
Tightening front panel counterpart with sealant
Panel with cutouts
Front panel with sealant
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Mool —
F Feeder protection A Empty
B 8 Digital inputs

1/4 of 19" rack

D Arc protection with 4 sensor channels, 2 x HSO, 1 x BI
F 2 x mA input - 8 x RTD input **

3 5 Cument measurement channels and H 2 x ST 100Mb Ethemet & IRIG-B *

3 wltage measurement channels

| 4 x mA outputs - 1 x mA input **
K Double RJ45 100Mb Ethemet (HSR, PRP redundant protocols) *

J Double LC 100Mb Ethernet (HSR, PRP redundant protocols) *
A Basic O/C protection L RS-232 - Serial fiber (Plastic-Plastic) *
B A +IEC61850 M RS-232 - Serial fiber (Plastic-Glass) *
C B+ 27, 59, 67N, 59N, oltage measurements N RS-232 - Serial fiber (Glass-Plastic) *
D C+67, 81U, 810, 21FL O RS-232 - Serial fiber (Glass-Glass) *
E D +47, 59P, 27P, 81R, 32, 78 * One card at most per |ED

**Two cards at most per IED

Mouning Rosarved for fuuro uso
P Panel mounted A N/A

Auxiliary voltage

Digital inputs on power supply module

H 80...265 VAC/DC D 2 Digital inputs, 24 V nominal threshold
L 18..72VDC E 2 Digital inputs, 110 V nominal threshold
F 2 Digital inputs, 220 V nominal threshold
A N/A
* One card at most per IED
**Two cards at most per IED
A Standard

002@ @<?62@

B Ring lug teminals
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