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Oornuvc HA ,D,OKVMEHTVIT'E, CBHABLPXALLUM CE B ODEPTATA

3a yyacmue & npoyedypa 3a ebanazaHe Ha obulecmeeHa nopwBYKa ¢ npedmemn:
JdoctaBka Ha LWHPOBK 3awuTK 1 yeTpoitcTea®, ped. Ne PPD 17-065° v

O6ocobeHa nosuyus 3: fJocmaska Ha Yuhposu NOCOYHU 3auiumu 3a eb30YUIHU U KabenHu

eslekmponposodHt nuHty Cp.H.

HaumeHoBaHuUe Ha JOKYMEHTa

CrtpaHunua Ne
{na ce NONbIHK)

Yact 1
MHcopmaumuaTa OTHOCHO JIMYHOTO CHLCTOAHME Ha YYacTHULUTE W
KpuTepuuTe 3a nogbop

- EpnvHeH esponeick [OKyMEHT 3a OOLWEecTBeHN NOpbYKY
(EELON) :

fpeactaseH B oGocobeHa
noauuus Neq, Yacer 1-1

- DokasaTencrso 3a noetute OT OAW3MBLIHWUTEN wunu TpeTto
NMLe 334 bLiDKeHWA, Koraro e npyunoxumo

He ce npunara

- Koraro YYACTHUKBT € obepguHeHe, KOETO He e PUAKYECcKo
Hhle, ce npefcTasda QOKYMEHT, OT KOWTO fa & BMAHO npaBHoTOo
OCHOBaHWe 3a Cb3faBaHe Ha obeHeHneTo

He ¢e npunara

- ﬂOKyMeHTVi 3a poKasBaHe Ha npegnpueTuTe MepKW 3a
HaAeXgHOCT, KOrato € NPUNOXUMO

He ce npunara

Yacr 2
TeXHUUECKO NpegnoXeHne

- [lokyMeHT 3a ynbiHOMOLW@BaHe, KOrato NMLETO, KOeTo NojaBa
othepTaTa, He & 3aKOHHUAT NPeACTaBUTEN Ha YHaCcTHYKA

MpencraseH B obocobeHa
nosuuus Net, Yaer 2-1

- [peanoxeHke 3a U3NbLIHEHKE Ha NOPbYKaTa B CbOTBETCTBUSG C
TexHuHeckuTe cneyudukalun n M3UCKBaHUATA HA Bb3NOKUTENA

HacT 2-2
{opuzuHan

- [exnapauus 3a cbrnacke ¢ KnaysuTe Ha NPUNOXeHWA NPOSKT
Ha goroBop

{IpenctaseH B obocobexa
noavLma Ne1, Yacr 2-3

- [eknapauua 3a CpoKa Ha BanuaHocT Ha oepTara

MpepcraeeH B o6ocobeHa
noaulma Ne1, Yact 2-4

Yact 3
LleHoBO NpeanoxeHue

OmadeneH saneyamat

HenpospayeH MUK ¢ Hadnue

JJipennaraHy LeHOBKH
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NMPEANOXEHUE
3a M3NbMHeHUe Ha 06lLecTBeHATA NOPBYUKA

00: ,YE3 PA3NPEAENEHUE BRINTAPUAY AL,

OT: CumeHc EOOA 4

appec: rp.Codwma yn. Kykyw Ne 2

Ten.: 02/ 8115 611 dakc: 02/ 8115 660; e-mail: siemens.bg@siemens,com
EnuHeH npeHtudvKkalviordeH koa: 121746004,

MpepacTasnssaHo or Bopasa MaHonosa ¥ OpiviH AnekcasgpoB — ynpaeuTerm

NMiye 3a  KoHTakT: [ukko [eoprnes, Ten.. 02/ 8115 186, dakc: 02/ 8115 649, e-mail;
dinko.georgiev@siemens.com

YBANKAEMWM MOCNOXN U TOCNOMA,
MpepoctaBsMe Ha BaleTo BHUMaHVe MPEANOKEHMETO HY 3a W3NbNHeHMe Ha oBLecTBeHa nopwika ¢
npeamer ,JocTaBKka Ha LM POBM 3a1UUTyY U ycTpoicTaa’, peh. Ne PPD 17-055, /

O6GocoBeHa nozuums 3: JlocTaBKa Ha LMPOBY NOCOUHM 3alUTY 3a BB3AYLLIHW W Kabenhn enekTponpoBoaHn
svHu Cp.H. s

1. B cnyvail, e 6baem wabpaHu 3a MSABNHWTEN, LWe WBNBAHWM NpeaMeTa Ha nopwykara B ABLIAHC
CLOTBETCTBME ¢ MaNCKBaHWATA Ha Bunanoxuvrena, KaTto ce 3afbibkapame Aa cnasBame USUCKBaHWATa Ha
HopmMaTuBHaTa ypenta Ha Penybnuka Berirapus,

2. NMpeacTaBsam TexHMueckuTe cneuvdukaumn oT pasgen Il Ha AcKyMeHTaUWATa C NONBAHEHW BOUYKW
M3UCKBAHIK CTORHOCTH 32 BOUYKM NO3VLVIK OT CTOKaTa No NPeAMETa Ha noprykaTa,

3. [leknapupam, “e NPeanaraHoTo OT Hac obopyAsaHe OTIOBapA Ha MUHUMENHUTE TEXHUYECKU K3NCKBAHWA
Ha BL3MoxvTens, KOWTO He CbAbpXaT rpada ,fapaHTypaHo npeanoxeHve” B Tabnvuute Ha TeXHWYEcKUTe
cneunthrkaLmy Ha CTOKATA, MPUACKEHVE KM HACTOAWOTO NPennoXekne 3a ManNbnHeHne Ha nopbykaTa.

4. MMpepcTaBaM BCHMYKA M3UCKBAHW JaHHW W JOKYMEHTY, rnocouedu B [punoxerve 2 oT HacrosawoTo
TEXHUUECKO NPBANOKEHME. 3aN03HAT ChM C USUCKBAHETO, Ue NPeACTaBeHUTe AOKYMeHTM TpadBa Aa GbAaT Ha
BLarapekit €3uK UNW C NPeBoA Ha GbMrapcKut e3UK, NPUADYXEHW C OPUrMHANHWTE JOKYMEHTY, C N3KMOHeH!E
Ha KaTanoauTe 1 NPOTOKONW OT WINUTaHUA /8 cywad, ye co usuckeam/ 3a mMaTepuanuTe, KOUTO MOraT Aa ce
NPeACTABAT 1 CAaMO Ha aHINWACKK e3uK.

5. 3anosHaT CbM, Ye NPeacTaBeHuTe OT HAC TEXHWYECKU AOKYMEHTY ca [oKasaTencTso 3a Aeknapupature ot
MEH TEXHWMMECKW HaHHKU U NapamMeTpy B TEXHWUECKUTe cneljudinkalluit Ha cTokaTa.

6. lMoTeupiaaBaM, ue MPEACTABAHWTE OT HAC CTOKW, OnucaHy B TexXHUUEcKOTe WU NpeanoxeHue, e
OTrOBAPAT HAa NOCOYEHUTE OT BLANOKWUTENA CTAHAAPTH UitK Ha exsuBanexTHu. B criysait, ye aaned marepuan
OTIOBaPA Ha CTAHAAPT, SKBMBAMNEHTEH HA NOCOYEHUR Ce 3afblkaBane Aa ro oTPasuM B OTASNEH AOKYMEHT i
[ia NPe/CTaBMM A0KA3aTeNCTEA 3a eKBUBaneHTHOCTTa Ha ABaTa cTaHgapra,

7. Mpeanaram rapaHUMOHEH CPOK 3a NpeanaraHuTe CTOKW - 24 Mecela /He 10-Mafiko om 24 meceyal, oT
JaTara Ha NpueMo — NpeaasaTeneH NpoTOKON 3a roslydasaHe Ha cTokara oT Bbanoxurens.

8. Cpok 3a A0CTaBxa Ha npegnarahvrte cTokM - 90 fHu (He fioseve om 90 OHU) OT AaTata Ha nopkuka of
Branoxutens 4o ManbnHurens

9. Mpegnaram cpok 3a obydeHne Ha YeTUPU CNYHWTENU HA Bb3NOXWTENA - 10 gHu (He moseue om 10
paGomuu Onu) OT AaTaTta Ha NpUEMO — NpPeAaBaTefHUA NPOTOKON 3a AocTaBkara Ha Luchpoey 3awmTi/
yoTpOCTBA B cknajioBata 6a3a Ha Branoxurens.

10. W3roTesHe Ha nporpama 3a ofydeHne Ha cneuvanucTy Ha Bosnoxutens - 30 auu (He noseve om 30 onu
OT AaraTa Ha noANuceaHe Ha ACToBap

PethbepeHTten Ne PPD 17-0565
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fIpunoxenus:

1. Mpunoxenue 1 - TexHUYECKU U3LUCKeaHUs ¢ CrieYuUKauUL 3a u3nblneHue Ha nopeykama - pasden if
om JoKyMeHMAaUUsma 3a y4aciiie — NONbIHeHU Ha CbOMEeMHKUIMe yKasanu Mecma,
2. Mpunoxenue 2 - M3uckearu GOKYMeHmMU Om MpunoxeHue - TEXHUYOCKU UsLCKeanus u criequdpukayuL;

Dara:31.07.2047r.

O-p vk, BopaHa Matosiosa

Ynpasuten ) . Ynpaeuten
Cumenc EQO ' o Cumenc EOO[
3abenemKu:

5. Hacmoswomo npednoxenue 3a UsIbMHEHUS Ha MOPBYKama e eGHO U CBIO 38 BCUYKY 0BOCODEHU MOSULULL

6. B cnyuail ye y<acmHUK yyacmea 3a noseye om edna ofocobeHa nO3ULUA, MO HAGMOAWLGMO npednoxenus 38 USNbITHEHUS Ha
ROpBRYKAMA C& NONbL8a NOOMAenHo 3a ecRka edHa om MaX U Ge 110CMass & KoMeKkma OOKyMeHMU HA MBXHUMECKe
npednoxeHue 3a cromeemuama obocobena nosiius

PetheperreH N2 PPD 17-055
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Il. TEXHUWYECKU CNELMSGUKALINKA U UBUCKBAHUST HA BB 3NOXUTENA 3A U3MBAHEHUE HA
NOPBYKATA

O6ocoBeHa moavumsi 3: JlocTaBka Ha uUMGPOBM NOCOMHM 3AWMTH 32 BhL3AYiIHM M Kabenhu
efleKTponpoBogHY nuHun Cp.H.

TABINMULIA 4
OpuvriHan Ha geknapauns 3a CLOTBETCTBME, B KOATO Aa e
! UIOX No 2-1
1 OTpaseHo, Ye oepupaHaTa cToka OTroBaps Ha ctanHjapTuTe, KQE Mp ezzg;eum e3a
’ MOCOYEHW B. ACKYMeHTauvaTa MWW Ha  eKBUBaNeHTHU
bIHEHKE HA NOPBLYUKATA
JOKYMEHTH Man P
TexHWYecKo OnNUcaHue, BIIIOYBALL0 rapaHThpaHdy napameTpy, Mpunoxerne No 2-2
2. cbrnacHo obWMUTe U3NCKBaHWA KbM oBekTa Ha nopbukara - kbM MpeanoxeHue 3a
OpWruHan ¢ Noanuc U nNevaT Ha yqacTHUKa UaNBIHEHKWE Ha NopBLMKaTa
Mpunoxerue No 2-3
3. Katanor Ha npeanarasoTo obopyABate 1o nopbykaTa kb TpegnoxeHue aa
W3NbAHEeHWE Ha nopbukara
y an BU TauuA 3
YacTHUKLT Aa NpeacTask [oKyMeHTauus, AcKaspala, Je Mpusioxerue No 2-4
4 MpOU3BOAUTENAT UMa BHEApEHa cepTudmLmpara cucrtema 3a KbM TPEATIOKEHNE 33
) ynpasneHue Ha kauectBoTo no 18O 9001 - saBepeHo Konmue | | .. o oo e nopLuKara
Ha W3fageHus cepTNKaT,

TexHMUYECKW AAHHM 3a nocoyHa UMgpoBa 3awmra 3a BB3AYWHK U KaBenHW eneKTpONpoBOAHM
nuHuK Cp. H, KouTo ce nonbnBaT oT YUacTHHKa B rpaca ,,[‘apaH HO NpegnoXeHue';

1. Twun fla ce nocoum T 78J66

2. TTponssoguren a ce nocouu SIEMENS

* VyacmHUKBM MOMbASA MEKCT CAMO0 8 HonoHa ,[apaHmupano npednoxeHte”

XapakTepucTHKa Ha maTepuana: )

Linpposara sawmrata & MUKPONPOUeCcopHO (UWGpOBO) YCTPOWMCTBO, KOETO aBTOMAETWUYHO W3KIoYBa
3alUTABAHUTE ENEKTPUYECKA ChOPBKERUSA, NIPY HAPYILABAKE Ha HOPMANHKAT pexvuM Ha pabota. Bouuky
thyHKUWN OT PETUCTPUPAHETO Ha MSMepBaHuTe CTOMHOCTU A0 NoAaBaHe Ha koMaHaa 3a uakniouBaHe Ha
cvroBKA nNpekbcBay ce npepaborsat uudposo. L3 uma srpageHa cuctema 3a Teneusmepsate,
TenecurHanusaUMs, TeneynpasneHue W MecTHa curHannsauun. purexasa BrpafeH perucTpatop Ha
uHopMaLVMA 3a ocuunorpacthed aHanus Ha asapuitHute CubuT!A 1 NPOLIECH, eHeproHesaBncumMa namet
1 U3NLNHABRA YHKUUUTE: yNpaBneHue, KOHTPON, UsMepBaHe, MORUTOPUHT K 3atmTa.

L3 fa uMa KOMYHKKALWOHEH MHTephelic 3a BPB3Ka C TeReMexaHvueH nepudepeH noct (RTU - Remote
Terminal Unit). KomyHukaumoRHUst HTEpMEAC Aa umMa BL3MOXHOCT 3a CBbp3BaHe KbM ABYNPOBOAHA W
yeTUpKUnNpoBoaHa RS-485 mpexa, Cbe CKOPOCT Ha npepasaHe Jo 38400 BdD, wnu Kem mMpexa ¢
ONTUYHEH kaben. BpbakaTa ce oChLIECTBABA NOCPEACcTBOM cepueH, RJ-45 unu HEBR-4516Z connector.
L3 e nomecTeHa B CaMOCTORTENHA KYTUS C Bb3MOXHOCT 38 MOHTaK BbPXY NaHes|, Cbe CTeneH Ha salyura
min IP 51, ¢ LCD/LED auchniei Ha nuiesara cTpaHa 3a U3BeXxaaHe Ha uHgopmaliyis (BUsyanuavpaHe Ha
MHEMOCXEMa ¥ MOMEHTHM CTOMHOCTM Ha eMEeKTPUYECK BenWuKMHK) W Knaeuatypa 3a ynpasneHue Ha
MeHioTo. L3 Aa nossonsea Aa e WaNbLAHABAT ynpasnssawk dyHKuuK, ¢ no Ta Ha KOWTO ce [aBa
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Bb3MOXHOCT 332 U3BBPLUBAHE HA KOMyTalMW Ha CWNOBUTE ENeMEeHTH Jpes Knaeuarypata unu 4pes
13Mnon3saHe Ha cycTeMeH MHTepdels NocPescTBoM AUCTAHUNOHHO ynpaeneHne.

lMpu manonssaHeto Ha LI3 xaTo sawmta Ha enexTponposoau, BrpajeHara (yHKUMA Ha aBTOMaTU4HO
noeropHo BkrtouBare (AIB) Aa noseonsBa MUHMMYM Tpu OnUTa 3a BKIKOYBAHE Ha MNpekecBada Ha
U3BOAHO NONE U BLaMOXHOCT 33 YCKOpeHue npeau u cneg AllB.

Mo Bpeme Ha KbCO CbeAWHEHME B 3aluMTaBaHaTa YacT Ha enekTpuyeckara Mpexa, senuuuHara ha
MOMEHTHATa CTOVHOCT Ha TOKa Aa ce 3anucBa 3a nepvog oT 5 cekyHau UM Aa € Ha pasnorioxelins sa
nocnenBaly adanva Ha NpexofHuA npoLec.

MOCTOAHHUAT KOHTPOS Ha anapaTHaTa YacT W NporpamMHoTo ocurypseade Ha L3 Aa nossonssa Obpzo
CHrHanKU3upaHe Npy BLTPELUHM NOBReAU W HeusnpasHocTh. TokoBuTe penera Ha LI3 aa uMmart Bb3MOXHOCT
3a KOHMMrypauust npu patota ¢ ¢ha3ny unu MexaydasHu TOKOBE, KOETO NO3BONABA Cxemara UM Ha
cebpsBaHe ga Obfje OCHWECTBERA C [1BA UIM TP TOKOBY TpaHcopMaTopy, B 3aBUCUMOCT OT HaunHa Ha
3a36MABAHE Ha 3BE34HWA LEHTHD Ha 3aluTaBaHaTa Mpexa.

VianonzBaHe:
LiuppoBaTa 3alyura ¢e v3non3Ba OCHOBHO KaTo MakCMMarnHoTokoBa 3alluTa G He3aBWCUMK OT Toka
BPEMEXapaKTepUCTUKX WM KaTo MaKkCUManHOTOKOBa 3alluta CbC 3aBUCUMM XapaKkrepucThki Ha
3aBassare (Npy HanMyHo ODOCHOBAHO pPelleHve) U HaMUpa NpunoXernue 3a ynpasieHne ¥ KOHTPON Ha
Bb3AYIUHM W KaBGenHU eneKTPOrpOBOSHU NUHUW U CMNOBU TpaHcthopMaropn B pasnpefenvTentuTe
mpexu Cp. H.

CHOTBETCTBME HA NpeanaraHoTo W2aenue ¢hbe CTaHgapTH3aUMOHHNTE AOKYMEHTH:

Uucbposute 3autn no npeamera Ha nopbukata TpadBa fga OTroBapsT Ha NOCOYEHWTE NO-AOY

cTaHaapTi WM eKBUBANEHTM, BKIIOWMTENHO Ha TEXHWTE BanuiHu W3MeHeHMA W AONbIHEHUHA, KaKTo

cnejsa:

e BAC EN 60255-22-1:2008 unv exsusaneHT MamepsaTtenHu peneta U 3alluTHY CLopbXeHna Yact 22-
1; NanuTsaHe Ha cMylLaBaluy Bb3geicTeus. VsnuTeaHe Ha nakeTy uMnyncy c decrota 1 MHz (IEC
50255-22-1:2007 unK eKBUBanNEHT),

s BAC EN 60255-22-2:2008 unu exsusaneHT MamepBaTenHn peneta 1 3allMTHi CbOpbXehus. YacT
22-2: W3NUTBAHUA Ha eNEeKTPMYEcKd cCMyluaBalll Bb3fewcTeuA - WsnuTeaHe Ha YCTORUMBOCT Ha
eneKkTpocTaTUYHK paspaam (IEC 60255-22-2:2008 unu exsueanent);

« BAC EN 60255-22-3:2008 unu exsusaneHT MamepBaTenHm penera # 3aLL|VITHM CLOpLHKEHKA, YacT
22-3: M3NMTBaHMA Ha eneKkTpMMEcKW CMyllaraum BbafelicTeus, ManuTeaHe Ha YCTOWUMBOCT Ha
“3aNBLYEHO eneKkTpomarHuTHo none (IEC 60255-22-3:2007 unu exsneanexT),

+ BAC EN 60255-22-4:2008 unu eksusaneHT WsmepBaTenHy pesieta v 3aliMTHU CbOpwbKeHus. HacT
22-4: V3NWTBaHUSl Ha ENeKTPUYECKV CMYLaBallu Bb3OedcTBMA. ManuTsaHe H& YCTOMYMBOCT Ha
enexTpryecky GLpa NpexofeH npouec/naket umnyncy (IEC 60255-22-4:2008 vnu exkeuBaneHT),

¢ BAC EN 60255-22-5:2011 unn exsusaneHT MamepsaTtentu peneta U salTHY CbOPbXeHus. HacT
22-5: U3NWTBaHMA Ha EneKkTpuuecky CMywaeallu Bb3aefcTsusA. M3nuTsaHe Ha ycTolYuBOCT Ha
umnyne (IEC 60255-22-5:2008 unv exBuBaneHT),

e BAC EN 60255-22-6:2003 wnn exsueaneHT Enextpuuecku peneta. Yact 22-6: Wsnuteanna 3a
eneKTpUYecKH CMyLlaBally BL3AEHCTBUA Ha W3MepBaTenHW peneta U 3atlUTHW ChOPBXEHWs.
YCTORUMBOCT Ha KOHAYKTMEHW CMylllaBallM BL3feicTBls, WHAYKTMPaHW 0T pagvuoyvecTOTHY noneta
(IEC 60255-22-6:2001 unu exBUBaNeHT);

+ BAC EN 60255-27:2014 unu eksveaneHT MaMepBaTenHn peneTa W 3allUTHI COpBKeHus. Hact 27
Wauckeanus 3a GesonacHocT Ha npogykra (IEC 60255-27:2013 unv eksuBaneHT);

e BAC EN 60255-1:2010 unu exereaneHT W3mepeaTenty perera n 3aliuTHW cbopbienus. Yact 1
OBty navckeanna (IEC 60255-1:2009 viny eksuBaneHT);

« BAC EN 60255-5:2002 wnu exsuBaneHT Enextpudecku penera. Yact 5. KoopauHauws Ha
U30NaUMATa 33 U3MepBaTernHy perneTa M 3alvTHU CbOpBXeHWs. Msucksauna v nanursanua (IEC
60255-5:2000 unu exsusanexT);

e BAOC EN 60255-6:2003 vnu eksuBaneHT Enekrpuvecku penerta. Yact 6: NameppaTtenHu peneta u
3aWUTHY chopbxeHus (IEC 60255-6:1988 unu eksvBaneHT, ¢ NpoMeHn),

o BOC EN 60255-11:2010 unu exevsaneHT WamepsaTenHy peneta v 3alUTHy chopbxeHus. Hact 11:
CriafaHust, KpaTKOBPEMEHHU PEKLCBAHNA, MPOMEHN U NYNCALMK Ha HanpexeHneTo BbPXY NOMOLIHW
saxpaHealm n3eoaw ([EC 60255-11:2008 unv exeuBaneHt), \
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BAC EN 60255-21-1:2003 wunu eksuBaneHT Enextpuuecku peneta. Yact 21 WanuteaHua Ha
BUOpALIMY, YOApW, TPbCKaHe W CeunsMMYHM MBNUTBEHWA Ha U3MEepBaTeNihn peneta W 3alunTHu
chopbienvs. Pasgen 1: Wsnuteanua Ha subpaumm (cunycouparnnmu) (IEC 602565-21-1:1988 wnnu
eXBnBaneHT); :

BAC EN 60255-21-2:2003 wnu ekswsaneHT EnexkTpudecku penera. Uact 21 WanuteaHus Ha
BUOPaUMA, YASPU, TPBCKaHe W CeU3MUYHM MSNUTBAHMS Ha USMepBaTenHi peneta  3alluTHi
chopbKeHns. Paagen 2: Uanuteanus Ha yaapy u Tpbekade (IEC 60255-21-2:1988 unu eKBuBaneHT);

BOC EN 60255-21-3:2003 wiu exevpaneHT EnexTpudecku penerta. Yacr 21: WsnuteaHus Ha
BubpalvK, Y4apW, TPbCKaHE W CEUSMUYHM WM3NUTBaHUsS Ha WSMepBaTenHu penera U 3alluTH
cbopbxenus. Pasgen 3: Ceunamuunu uanuteanmns (IEC 60255-21-3:1993 wnm exauBarneHT);

5C EN 60068-2-1:2007 ManuTeaHe Ha BL3AEHCTBNA Ha OKonHaTa cpepa. Mact 2-1: WanuTsaKus.
WanuteaHe A: Ctya (IEC 80068-2-1:2007 unu exsusaneHT),

B/C EN 60068-2-2:2008 UsnuTBaHe Ha Bb3feHCTBUA Ha okonHata cpeda. YacT 2-2: UsnuTeaHwA,
WanuTeaHe B; Cyxa TonmuHa (IEC 60068-2-2:2007 unu eksnaaneHT);

BAC EN 61000-4-3:2008 EnextpomarHutHa cbemectumoct (EMC). Hact 4-3: MeToau sa usnuteate
W uaMepsaHe. M3anvTBaHe 3a YCTORYMBOCT Ha U3NTBYEHO PANOYECTOTHO ENEKTPOMarHUTHO None {IEC
61000-4-3:2006 unv eksuBaneHT);

BAC EN 61000-4-4:2006 wnu exeusaneHt EnexTpomarnutia cuemecTuMoct (EMC). Yact 4-4:
MeToau 3a U3nuTBaHe W namepsake. ManuTeare Ha YCTOMUMBOCT Ha enexTpudeckn Gbp3 npexoaeH
npouecinakeT umnyncu (IEC 61000-4-4:2004 unu exevBaneHT);

BAC EN 61000-4-5:2014 EnextpomarHutHa cbeMectumoct (EMC). Yacr 4-5: MeToau 3a usnuTeaqe
1 vamepsaHe. ManuTteaKe Ha ycroiuusocT Ha otckok (IEC 61000-4-5:2014 nnu EeKBYIBANEHT);

BAC EN 61000-4-6:2014 nnu exsusaneHT EnekTpomarHuTHa chemectumoct (EMC). Yacr 4-6:
MeToaqu 3a W3aNUTBaHe WM WU3MepBane. YCTOMYMBOCT Ha KOHAYKTWBHK CMylliaBaiy Bb3jeiicTsus,
WHAYKTMpPaHW OT paanodecToThy noneta (IEC 61000-4-6:2013 unv exsuBanenT);

EAC EN 61000-4-8:2010 urv eksusaneHtT EnextpoMariutia cbemectumoct (EMC). Hact 4-8:
MeToau 3a uanuteaHe 1 WamepeaHe. Manuteade Ha YCTONMMBOCT HA MarHUTHO none, NpUiUHEHo o1
YecTOTH Ha 3axpaHBaLluTe Hanpexenua (IEC 61000-4-8:2009 wnw eKBUBAaNEHT);

BOC EN 61850-5:2013 vnu eksupaneHT CbOoOWMTENHY MpEXW U CUCTEMW 3a aBTOMATUIALUA Ha
NpeHoca ¥ pasnpeAeneHneTo Ha eHeprist. Yact 5: Mauckeanna 3a BPBL3KK 33 MyHKUMK W MOZENN Ha
yerpoiictaa (IEC 61850-5:2013 nnv exeusaneur);

BAC EN 60870-5-103:2003 unu eksuBaneHT YCTpoUcTBa U CUCTEMN 38 QUCTAHUMOHHO ynpasiieHue.
Yact 5-103: MpoTokorm 3a npefasake. ChMBTCTRAL CTAHAAPT 3@ MHMDOPMaLMOHHNA uHTEpheiic Ha
3amTHY yeTpoiicTsa (IEC 60870-5-103:1997 unu exBUBanEHT).

aKTepucTHKY Ha paboTHaTa cpepa;

- pakTepUcTUKa 10
1. MsicTo Ha MOHTUpaHe Ha saxputo
2. MakcvmanHa TemMneparypa Ha okonHara cpefia Ho + 55°C
3. MuHuManHa TeMneparypa Ha OKonHata cpeja Munyc 20°C
4. Hapmopcka BuccYmrHa Lo 1000 m
5, OTHOCUTENHE BINAKHOCT Lo 90% npv 20°C

¥ Ha eNeKTpUYecKaTa pasnpegennresiHa Mpexa:

1. HomuHanHK HanpexeHus oV 20000V
2. Makcumanty paoTHU HanpeKeHus 12000V 24 000V
3. HommnHanHa yecToTa 50 Hz

4. bBpoi Ha dhasute 3

5.

3aszemMaBaHe Ha 3Be3gHust UeHTLP [1pes akTWBHO CLNPOTUBIEHKNE
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OBiM TeXHUUYECKN MapaMeTpH, XapakTepucTUKW W Ap. AaHHK 3a NOCOYHA undpora zaumuTa 3a
BbL3AyWHH W Kabenuu enekTponpoBOAHU JIUHMN Cp.H., 32 KOWTO YuacTHUKLT Aeknapupa B
TeXHMYECKOTO CH npeanoxeHue — Pasaen V ot HacTosiuaTa AOKYMeHTaUuA, 4e NPeRNOXeHoTo OT
Hero oGopyABaHe OTroBapsi Ha [MOCOMEHWUTe MUHMMaNHKU TEXHWHECKM W3UCKBAHWA HA
BLanoxuTens, noco4ekln B Tabnuyara no-gony.

WE d aru

_ | TpuchasHa ABycTbnarnka MakcumarnHoTokosa salmra ¢ Mla
HE32BUCUMHM OT TOKA XapaKTepucThku

) TputhasHa epHocTenanHa Obp3opelicTBalla  TOKosa fa
OTCEHKa G He3aBMCUMMU OT TOKE XapaKkTepucTHRM

| TpucpasHa ApycTbManHa TokoBa 3eMHa  3aluTa ¢ fla
He3aBHUCHUMMU OT TOKA XapaKTeprCTURY

- ABTOMaTWYHO NOBTOPHO BRIloYBaHe (AlB) Ha

3a 3emMHa 3aluMTa, pPe3ynTarHuA 3emMeH TOK Ja ce
uauncnsisa ot L3, kato B cvoTeeTHUA U TOKOB BXOZ, MOXe
Aa 6bAe npUCHEAMHEH KakTO TOKOB TpaHcgopMaTop Tun
JPEPAHTH", Taka v dwNTLP 3a TOKOBE C Hynesa fla
NOCAEA0BATENHOCT, W3NBRHEH 4pe3 Tpu (rasHU TOKOBU
TpancopMaTopy. HauMHBT Ha npuchepuHsBaHero Ha L3
33 OTYMTAME Ha TOKOBRETEe Ha 3&eMHO CheMHeHue na ce
onpenens MHAYBMAYANIHO 32 BCEKU KOHKpeTeH cnyyai.

Bosaka efgHa OT  3aluuTHUTE  (DYHKUMK, KOUTO Ca
- |vHTerpwpaHu B egHa 3alMTa A3 € C Bb3MOXHOCT 3a Oa
U3BEeXAaHE OT AeiCTBNe, HE3aBUCHMO OT ApYruTe.

LI3 aa uMa BB3MOXHOCT 33 Cb3fjasaHe U noaabpxaHe Ha
_ {MMHMMYM Fea HaBopa OT  HacTpofikv W KOHcburypauuy, [la

KOWTO MoraT ga ce u3bupar AWCTaHUWMOHHO WnKU OT
MSCTOTO Ha eKCnnoaTauvs.

| Bawwtnte na cneasT w curHanusupar sa Bb3HVKBaHe Ha fa
HECHMETPUUEH PEXUM.

Boudki 3awntk TpsiBea fJa npuTexasat  cBoboaHo
nporpamMupyeMu  LUMGPOBM  BXOAOBE,  M3XoAM U
- |ceetoAMOgHA WMHAMKALMA, KakTO M BBL3MOXHOCT 32 Aa
3afaBaHe Ha NpOAbLIMWTENHOCTTa Ha uMnynca 3a
U3KNIOUYBAHE 38 BCEKK LWUIPOB N3X0A NO OTAENHO.

Ja e ocwrypeHa aBapwiAHa CcwrHanusayua  npu
- HeusnbHeHa KOMaHAa, nopaBaHe Ha HepaspelleHk la
KOMaHAM U ApYru.

L3 TpaGea Aa umar 2 H1MBa Ha AOCTBI, peanuavpaHi ¢
naposiv W aa nossonsiear. - noTpebuTencka HacTpoika Ha
KOMyHWKauusiTa OT MACTo{OT nuUeB MaHen) WK
| ANCTaHUMOHHO(OT NUUEB NaHes, G NPeHOCUM KOMNIOTBLD U fla
OWCTaHUWOHHO).

- noTpebuTencka HacTpoiika Ha SalUTHUTE QYHKLMY,
KOHUrypupaKe W TecTBaHe OT MSCTO (OT NUUEB naxen, ¢
MPEHOCUM KOMTIOTBP W AUCTAHUMORHO).

an/l OTNapaHe Ha 3axpaHBaHeTro fda ce sanassar

- BLBEJEHNTE HaCTPOIKM, KoHUrypalwn, asapuiHara v Ha
apxueHaTa nHgopMaLuy.

) Koutpon Ha Opos v BuAa Ha WSKMOYBaHUATA Ha fla
npexkbcBavuTe.




SIEMENS

fha.ahuify for life.

Bceku 3anuc B perncTbpa Ha aBapuitHa nHpopmauns, aa
ChAbKa aCTPOHOMUYECKO BpemMe W MbNHW  JaHHu,
xapakrepuaupawy  cbbutuero.  PerucrpartopsT  Ha
apapwiiHa WHOpMaLMs Aa ocurypsea W ocuunorpacbHa
uHdoOpMaLUA ¢ UCTOpUA W nipeaucTopuA 3a 3afgajen
BpEMEBW UHTEPBaI 38 PErucTpUpaHo chbutue.

Oa

Bouuxv  sawuty  TpsaGea Aa npuUTexaBaT  BIpaged
LCD/LED-aucnneit 3a BusyanuaupaHe Ha Tekywlo
uaMepBaHute eqeKTMBHY CTORHOCTW (MoAyn u hasa) Ha
BCEKM OT aHanoroBure BXO[OBE Ha YCTPOWUCTBOTO W
asapuitHata nHdopMauns.

Oa

Beska saillvTta aa nputexasa cranpapteH wHTepdielic aa
koMyHukauus no Ethernet, RS-485 wunu  onThueH
unTepdeitc, ctaHgapTeR WHTepdeic 3a KoMyHukauua ¢
NepcoHaneH KoOMMITLY, HeobXOAUM Npl OChlUeCTBARBAHE
Ha (hYHKUMM NO HACTPOIiKa, KoHpUIypupaHe 1 usuMTaHe Ha
perucTpupata oT sawutara uHpopmauus U CLOTBETHO
NPorpamHo OCHUIrypaBaHe.

la

KomyHukauuoHHKUa MHTepdeiic 3a Bpb3ka ¢ RTU ga ce
cyuTa KaTo HepasfenHa uacT or 3. KoMyHWKaUMOHHWA
uHTeptheiic Aa ¥Ma CBETOAWOAHA WHAMKaLUS 38 pexvma
Ha pafoTa.

Ha

U3 TtpaGea pga BKMOYBa CUCTEMA 38 CaMOKOHTRONR #
caMoAiNarHoCTUKa, BKMIOYUTERAHO WM Ha KOMyHMKalunTe ¢
BLTPELUHY 14 BuHLIHW noTpebutenu.

Aa

[la ce ocurypy Bh3MOXHOCT 3a LUyHTUpaHe Ha TOKOBWTE
BEPUTM W NPUCHEAWHSBAHE Ha BbHWHA WsMepBearenHa
TEXHWKA Ha WarpagieHuTe KNemMopeau.

Oa

HomuHanso oneparuBHo HanpexeHne

oT24 no220VDC 20 %
n220VAC £20%

Bydep Ha 3axpaHBaHeTo

=50 ms

KoHcymauusa Ha salyurara npy In

£0.3 VA

S JENR

HomuHaneH ToK, In

5A

Knemu Ha TOKOBW W onepaTtuBHU BEPUriA

BUHTOBM KIEMI NO3BONABALN
APUCLEAUHSIBAHE Ha MesHN
APOBOARVLM, KIAC 1, CbC ceveHme
mexay 1,5 mm? u 4 mm? (CreneH
H& saumTa; min 1P20).

[

Harmwuve Ha LCD/LED awcnneld u  cBeToAMOAHaE
MHAMKALMA Ha nWUeBMs NaHen 3a MHeMoCXema,
sapaboTeaHe, U3KNIOYBAHE, HEM3NPaBHOCT Ha 3awuTara y
ap.(Qucnneat Tpabsa ga G6bAe ACHO YETUM NPU BCUUKK
BB3MOM(HN YCINIOBUS Ha OCBETIIEHUE B NOMELLEHUEeTO, 0Py
NpY NbIMEH MpakK).

Ha

Bpoit Ha CBETOAMOAHMTE MHAMKATOPU C BL3MOXHOCT 3a
MUTaWa WHAVKaUWS W Hanuuue Ha fgsa usAta npu
npomsaHa Ha CLCTOAHUETO, 3eneH-YepBeH
(nporpamMupyemMu).

3aBOACKM NPOrpaMupaHyl CBeTOoAMORH 3a CLCTOAHUETO Ha
L3.

Busyanuaupate Ha AWCNNeA Ha napametpute 3a
HacTpolka W Ha TekylTe W apxvBMpaHt AgHHW OT
paBoTara Ha 3aturara.

Oa
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Hanuyune Ha wknasuatypa 3a BusyanusvpaHe Ha
) wHdopmauus  or  paborata Ha yCTpoicTBOTO, 34 [la
HacTpolka ¥ xoHturypupade W 3sa ynpasneHue Ha
npekbCcBava.
CTeneH Ha 3awuTa Ha nuues naHden 2 IP 54

OMYHUKaLN
Hanuune Ha crasgapted wuHTepdelRc W npoToKoA
chrnacko BAC EN 60870-5-103, BAC EN 61850,
MODBUS RTU unv exsvBaneHTH 3a ONTHYHA WK XKUYHA BC EN 60870-5-103,

- Bpb3ka C JIOKaNHa Mpexa 3a npejaBaHe Ha BAC EN 61850,
uHOpMaLIs OT AHEBHUKA Ha CbOUTHs W oT asapuidiua | MODBUS RTU vnu eksusanenTy
perucTparop W 3a  ynpaeleHMe Ha  CMHOBOTO
KOMYTHPALLO YCTPORCTRO.

Hocten or PC u oT cofcTeeHata knasvarypa Ao

- | npomsHa Ha HacTpoikuTe W Ha BrpafeHvTe 3alutHy U Ha
KOMYHUKALVOHHUN YHKLWMN.

) HDocten o PC u ot cobcreeHaTta Knaewatypa Ao fla
NpoMaHa Ha KoHdurypauuaTa.

) Hanwure Ha cTadfapTen uHTepdeic Ha nulesua naden fla

33 BPBH3KA C NPEHOCHM KOMITIOTHP.
Hanuuwne Ha cMeHseMa napona sa pasnuiHuTe HuBa Ha
_ | mocTen fo AaHHWTe 3@ HAcTpoiikMTe Ha fla
- KOMYHWKAUWOHHK hyHKUWY Ha LI3;
- 3aLUWTHYK byHKYMW Ha H3.
Bydepupane Ha wHdopmauuaTa npu noepefa B fla

" | KoMyHUKaUVUTE

€ at
_ | Hanuune Ha dynruma "pervcTpatop Ha cebutusa” (fault fa
recorder).
- | TouHocT Ha 3anuca npy perucTpypaHde Ha cubuTys. z1ms
Bpoii U CbAbpXaH1e Ha perucTpupaHutTe cLOUTUA - BUA
- |sapaborunara sawuta, BUS Ha KbCOTO CheMHEHMe, =10
para/speme.
_ |Hanuune Ha  dyHkuMa  aBapueH  perucTparop’ fla
{disturbance recorder).
- CKOpOCT Ha CKaHUpaHe. = 1000 Hz
_ |O6em na Gydepa sa perucTpupaHe Ha aBapuUitHK >15s
CHONTUA.
a) Codbryep®T 3a NapamMerpuiauns
Ha e nocnefgHa Bepcua 1 ¢ min 20
(nBaiiceT) BeannaTthi NULEH3NK).B
norpebuTenckara cu yacT, Aa e
HanbLAHO QOKYMEHTUPaH 1 Taka
CTPYKTYPUPaH, Ye Aa MOXe 4a ce
NPOMEHAT W gobasaT 6bP30 HOBY
10. | Cothryep v

6) HagrpawgaaHseTo (upgrade) #
obHossiBaHeTo (update) Ha
copTyepnT (firmware) Ha L13 ce
NpeaocTaga Ha BL3NOMUTEN
©e3nnaTHo 3a CpoKa Ha
ekennoarauus Ha U3.
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) LI3 Tpsibea aa nossonasar
TecTBaHe U 0GCRYXBEHE Ha OTASNHN
nokanku yetpoicTaa 6e3 a ce
noenuaea paboTara Ha ocTaHanuTe.
ManuTBaHeTo Ha ABOMYHWUTE BXOA0BE
¥ usxoau He TpsDBa a npeausBukea
3aryba unu npomaHa Ha AaHHK ot
BXOAA MMV KbM U3X0[a, KORTG ce
TecTea. LI3 npu Tean npobu He
Tpabea Aa cTapTvpa Uny pectapTupa
CBOAITA BBTPELUHA NOrkKa, HUTO Aa ce
OTpasu Ha JaHHKUTe, KOWTO ca
APXMBMPEHU B Hes.

r) CothryepsT Ha L3 Tpsbea pa

M3NMBIHABA OCHOBHO CASAHNTE

hyHKUMK:

s ynpasneHue 1 OGroKUpoOBKY Ha
KOMaHIM KbM
BUCOXOBONTOBOTO
ofopyaBaHe TUM Ha
3almMTaTa;

s CUrHanusupaHe u
apxX1BUpaHe Ha CLCTOAHWUETO
Ha BMCOKOBONTOBOTO
ofopyaBaHe;

s U3MEepBaHe Ha aHanorosy
BENWYKHW OT
USMepBaTenHuTe
TpaHcgopMaTopy Kb
CBOTBETHUTE
npUcbearHeHns;

*  M3JMCHsiBaHe Ha aHanoroskt
BEMUUUHY;

e apxveupaHe, oGpaboTka 1
BU3YyanKsupaHe Ha faHHn oT
aBapuRHMTE PErucTpaTopy;

s HacTpoWKa W KoHdUrypupaHe
Ha BCAKA 3ALATHA (PYHKLWS,

*  HacTPOWKA W KoHUryprpare
Ha KOMYHUKALMOHHNA
MHTepdeic;

e CbXpaHsABaHe Ha ChOUTHA Y
U3MepEHU aHanorosu
CTOWHOCTH;

* noaabpaHe Ha Basa faHHu,
Eb3MOXHOCT 38
koHUrypupaHe 1 3a
notpebuTencko geduHupaHde
Ha pasnuyHy BuaoBe
CRpaBKHY,

e cAMOTECTBaHe M
camoamnardocTuka Ha U3;

*  MOAENMPEHE Y CUMyNaLvs,

[N
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MoHTax

a) 113 TpsibBa fa ca usrpageHv karo
cucTema 3a BrpaxaaHe B 19” pamka
Ha WKad) ¥ Aa NPUTeXaBaT Nbika
HE3aBUCUMOCT OT BBHLIHY
enekTPOMarHUTHN BINUAHKUA.

6) MNpu KOHKpeTHa 3anBKa Aa €
Bb3MOMEH CNegHUA MOHTEX: npeleH
moHTax Tun Panel surface n saaeH
mouTax Tun Flush/Rack Mounted.

8) Benuku onepaumu Tpsibea aa ce

W3BLPLUBAT OT NKLIEBATA Y&CT, KaTo

He TpaAGBaa aa e HeobXoAuM J0CTHN
OTCTPEHW.

12,

Mapkvposka

Mapxuposkata Tprbea Aa Obae
HaAEM¥AHO W TpalHo HaHeceHa.
THUITLT, HOMWUHANMHWTE AaHHK, CEPUEH
HOMep, XapayepHa u codTyepHa
sepcus Ha L3 tpsbea aa 6vaar
mapkupaHmn B BykeseHo-Uuhpos BUA,
Beyuki Knemopeau, KNemu, nnaTki,
cnoToee W T.H. Tpabsea ga 6baat ACHO
MapkupaHyu. OBUKHOBEHN
camoszaneneally cTUKepH He ca
LONYCTUMHU.

13.

OnakoBka

a) NoaxoaaLla onaxkoeka
npeanaspalla o1 MexaHu4iHu
NOBpesW U aTMOCHepHU BIMAHUA NPy
TPEHCOOPT W ChXPaHEeHKe.

6) Bupxy onakoekaTa Tpabea aa nMa
eTUKeT, ChAbpXKal crnegHara
nHpopmaLna:
¢ HauMeHoBRaHWETO Wiuniu
MOFOTO Ha NpoU3BoOAUTENS,

TUM Ha 3awmTara;

cepueH HoMmep,

Lata Ha NpousBO/ACTBO;
CTpana Ha NPON3BOACTBO;
obuwo Terno, kg.

14.

OxomnnexToeka

- lluueHanpad noTpebuTenckn
codhtyep, ¢ min 5 GeannaTthu
nuueHsun) ¥ kaben 3a Bpb3ka Ha
3amrara CbC NpeHocUM
KOMIIOTBP{KNY APYro TEXHUHECKD
pelLeHue), KaKTo 1 APYri akcecoapu B
3aBUCMMOCT OT YKa3aHWATa Ha
NPOU3BOANTENH.

- CnucbK Ha agpecuTe, ChIfacHo
1.6.5 oT Tabnvua 6

15.

MNpoekTHa excnnoaTayuoHHa AbnroTpaHocT, rog.

2 20 roainHn
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TexXHUYeCKH AaHHK 3a nocoYyHa l.l“(prBa 3auluTta 3a Bb3QYWHN M KaBGenHu enexTpoOnpPoBOaHK

nuHuu Cp.H., 3a KoUTO YUaCTHUKLT AGKNapupa B TEXHUYECKOTO cu npeanoxenue — Pazgen V ot
HacTosAllaTa ACKYMEHTALUs, Ye MPeAnoXeHOTO OT Hero ofopysaBaHe OTroBapsA Ha NOCOYeHWTe

MUHUMAMHU TeXHHUYSCKW N3NCKBAHNA Ha Bb3anoxuTens, NocoYeHn B Tabnuuara no-non

B e
0,
- | HomuHanHo paGoTHe HanpexeHve Ha U3XOAHNTE KOHTaKTH or 24;2%2\,2%(\3/ Egoiﬂ/f 0% u
_ | Bonyctum Tok npu oTBapsHe Ha KOHTaKTUTE Npw L/R<40ms (npw >01A
220V DC) T
- | Tpaex gonyctim Tok npe3 3aTBOpPEH KOHTAKT (npu 220V DC) 25A
- KpaTtkoTpaeh AONYCTUM TOK NPes 3aTBopeH KoHTakT (npu 220V DC) 230Azads

Bpoii nporpamMupyemu M3xoau

=7

[a Ib, Ic, 3lo

Epoi ToKoBM on,qoae

HomuHaneH ToK

TepMUyHO NpeTOBapBaHE B TOKOBUTE BEPUIKL

- + TpaliHo 4 In nOCTOSIHHO
- s« 3a30s 301n
- « Jdails 100 In

JnsamuyiHo npeTosapBaHe 3a ¥ T _

2500n

2.2 HanpeeHoBW BXOAOBE g 1

- Bpoil HanpeXeHoBU on.qoae Ua Ub Uc 3Uo 4

- HomuHanHo (has3Ho HanpemeHve 1003 V

- JonycTumo nNpoAbKUTENHO NpeToBapeaHe 2 Un

- N3amepBaHi ¥ U3HUCNEHYN BENHUUUHN: -

- |-tasoew Tokose u 3lo 4

- -a30BM HanpexeHus U Hanpexenue 3Uo 4

- ~JIAHEAHU HanpexeHks 3

- | -AKTMBHA MOLLHOCT U EHeprua ¢ nocoka la

- | -PeaktuBHa MOWLHOCT ¥ @HEPIVIA € NOCOKE Ha

- -[TbNHa MOLWHOCT U eHeprug Ha -

- | -Cos @ - kanauuTuBeH, MHAYKTUBEH a

- -Mectera Ja

) Mpelwka npy u3MepBaHe Ha edpekTUBHUTE CTOMHOCTM Ha | B > 4
auanasoda ot 0.1-1.2 In B % 0oT uamepeHaTa CTOMHOCT

} Mpelka npu uaMmepsaHe Ha edexTusHuTe CcTOMHOCTM Ha U B > 1
Avianasona ot 0.8-1.2 Un B % CT uamepeHara CTOMHOCT -

_ [peluka npn MauucneHue Ha P, Q, S B gnanasona 0.1-1 In v 0.8-1.2 =1
Un B % OT naMmepeHaTa CTOWHOCT -

- ['pellka npW U3MepBaHe Ha eHeprig z1

[1B0USHY

0A0

HomuHanHo saxpaHBallo HanpexeHue

oT24 R0 220V DC £20 % u
220VAC+£20%

Bpoi nporpamupyemm Bxofose

28

TpmcbasHa MaKCMManHOTOKOBa 3awmTta (MT3) ¢ HesaBMCUMO OT

" | ToKa 3aKbCHEHUE Ha

- Hanuyue Ha ase cTbnana no ToK W No Bpeme Ha

) BupaoeiicTave Ha 3ammTara ¢ BKIIOYEHO BpeMe Ha UutpoBUs <35 ms
uaxoeq

- TpuchazHa Tokosa 3awura (TO) ¢ HezaBUCYMO OT TOKa 3akbCHeHWe Ha

- Hanuuyue Ha ABe cTbhana rno ToK ¥ No Bpewve Na
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) BepsoaeiicTeue Ha 3aluTara C BIIICYEHO Bpeme Ha Uudposun <35 ms
uaxof :
Toxosa 3emMHa sawuta (T33), ¢ HezaBMCcKHMO OT Toka 3abassHe, 3a

- Mpexa CpefHO  HanpemeHwe, 3asemMeHa npes  akTueHo Oa
ChMPOTUBNEHKE

- Harnuuue Ha YeTWpM CTbNana No TOK Y N0 BpEME Ha

) BbpsofedcTBMe Ha 3aluTara ¢ BKAKYEHO Bpeme Ha dubpoBus <35ms
usxoa

- Inrush doyHrUMs No BTOPH XapMOHUK 6n0Ku1pOBKa no II XapMOHMK Ha

4.1 - | Hacrpoiika Ha Bpemepenertara 3a MT3:: SR sl T e
- | [lnanasoH Ha HacTpoiika No TOK KbM CLOTBETHMTE cTbrnana 0,125 In
ctbnka 0,01 unu =

N [vanaszoH Ha HacTpoWka Ha Bpemepernerara KbM CbLOTBETHUTE 0,00+60,00 s

cTonana : _CBC chnka 0 01

:4.2 - | Hactpolika na Bpemepenetara 3a TO; L i b i

01 125]n

- [wnana3oH Ha HacTpoKa Mo TOK KbM CbOTBETHUTE CThNaNa cTwika 0,01 vy = |

2 4.3 | HacTpoiika Ha Bpemepenerara 3a. T33:

) 0,05+25 In
- | Quana3soH Ha HacTPORKa NO TOK KbM CHOTBETHUTE CTbNana oTbnKa 0,01 U
[vana3zoH Ha HAacTPolKa Ha BpeMepensTara XbM CbOTBETHWUTE 0,00+60,00 s

cee cTenKa 0,01

- KpatHoct Ha AlNB =3

- MNyckare Ha AMB - oT BbTpewHa P3 knk o HeCLOTBETCTENE Ha

_ | Bnoxupae Ha AlB OT BBHLUIHK KOHTAKTH #1 OT BBTPELIHW NOrM4ecky Ma
npoMeHnuek ( 3apeicTeade Ha TO) 1 Ap.

) Hanuume Ha BrpageH 4acoBHUK (acTpoHOMKWYHO Bpeme) VMM Ma
YACIMKHICEK: MUITMCEK W Bb3MOXHOCT 34 CUHXPOHW3aLMS,

_ | BvamoxHooT 33 AethuHMpade Ha nosede OT ©UH  KOMNNeKT Ma

HacTpoviku Ha Li3.

Dara: 08.08.2017 r. 1oannc M NEYAT:

I-p unx. bopsina MaHonosa MBenmna puich H/c::

Ynpasuten R '-J'Io MPUAOHEHO MBHOMOLYHO
Cumenc EOO] .-~ Cwvmerc EOO[
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EU-Konformitatserklarung / EU-Declaration of Conformity

Nr. / No. 035/16

Produktbezeichnung: Produktfamilie / Product Famity SIPROTEC 4 ...
Prodict identification: s. Folgeseiten / 366 NEXE PAJES ..o osspsesses
Hersteller: SIBIMNENS AG vvrvireiris ettt ser s ssss s s s assss s s snseb s bbb 10
Manufacturer:

Anschrift: HUMBOMSITARE 5 11ovvv v ssesie s seasmessss st s ispassasssasss st siasssens
Address: D-90459 Nuremberg, GermMany ... cwoirimiermmsississssinn s

This declaration of conformity is Issued under the sale

Die alleinige Verantwortung flir die Ausstellung dieser
responsibility of the manufacturer,

Konformititserkldrung trigt der Hersteller,

Der chen beschrishene Gegenstand der Erkirung erfiilltdie  The obfect of the declaration described above fs in
ginschidgigen Harmonisierungsrechtsvorschriften der conformity with the refevant Union harmonisaffon
Unioh: legislation:

Niederspannungsrichtlinie: Low Voltage Directive:

2014/35/EU  Richilinie des Europdischen Parlaments
und des Rates vom 26, Febrar 2014 zur
Harmonigierung  der  Rechisvorschriffen  der

- Milgliedstaaten {ber die Bereitstellung elekirischer

Betriehsmitte! zur Verwendung innerhald bestimmter
Spannungsgrenzen auf dem Markl, Amisblatt der

2014/35/EU  Directive of the European Parliament end
of the Councif of 26 February 2014 on the harmonisation
of the laws of the Member Slales relaling fo the making
available on the market of electrical equipment designed
for use within certain voltage limits; Official Jounal of the
EU 196, 29/03/2014, p. 367-374

EU 196, 29/03/2014, 5. 357-374

EMV-Richtlinie: EMC Direciive:
2014130/EU  Richtlinfe des Europfiischen Parlaments 2014/30/EU  Directive of the European Parfiament and
und des Rates vom 26, Febuar 2014 zur of the Council of 26 February 2014 on the harmonisation
Harmenisierung  der  Rechtsvorschiften  der of the laws of the Member States relafing fto
Mitgliedstaaten ~ {ber  dle  elekiromagnetische slectromagnetic compatibifty; Official Journal of the EU
Vertriglichkelf, Amtsblatt der EU 86, 29/03/2014, 196, 29/03/2014, p. 79-106
S, 79-1086

Anbringung der CE-Kennzefchnung ! affixing of the CE-marking: 18
CAMEHC EQCA

BAPHO € OPUIAHANA

This declaration Is an altestation of conformiy with the indicated

Dlese Erkiarung beschelnigt die Ubereinstimmung mit den genannien

Richtlinien, ist jedoch kelne Beschaffenhefls- oder Hallbarkeisgarantie. Girective(s) b does nol imply any guarantee of quaily or durabifity,
Die Sicherheltshinwelse der migefisferien Produktdokumentation sind zu The safely insiructions of the accompanying product documentation shaf
beachten. be observed.

Siemens Akbengeselischaft: Chairman of the Supervisory Board: Gerhard Cromme; Managing Board: Jos Kaeser, Chairman, President and Chief Executive

Officer; Roland Busch, Lisa Davis, Klaus Helmrich, Janina Kuge!, Slegfried Russwurm, Ralf 2, Thomas
Registerad offices: Berlin and Munich, Germany; Gommerdial registries: Berlin Charlotienburg, HRE 12300, Munich, HRB 6684; WEEE-Reg.-No. DE 23691322
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Die Ubereinstimmung des bezeichneten Produkis mit den
Vorschiiften dsr angewandten Richllinie(n) vard
nachgawiesen durch die vollstandige Einhaltung folgender
Normen / Vorschriften:

Harmonislerte Normen, sonstige fechnische Normen, Spezifikationen /
Harmonised standards, other technical standards, specifications:

The conformity of the designated product with the provisions of
the applied Directive(s) is proved by full compliance with the
following standards / regufations:

Referenzaummer Ausgabedatum Referenznummer Ausgabedatum
Reference number Date of isstie Reference number Date of issue
EN 602552? 2014 oo ENBO255-26 covvrecvcvniivivonernne 2013,

.................................................

Unterzeichnet filr und im Namen von? Signed for and on behalf of.

Siemens Aktiengesslischaft

2016-12-12
Daturn der Ausstellung / Date of issue

Nuremberg
Ort/ place

Dr. Catherine Fritsch .« ¥/ M

Michael Kl8ring

-
-V

Name / name Unterschrift / signature

Head of Lifecycle Management & Development

Name / name

itnterschrift / signature\

Head of Manufacturing

Funktion / function

EU_DoC_SIPROTEC-4_035-16.docx

Funktien / function

T
e ~.,

| CUMEHC FoQj
BAPHO € OPUIMHANA

page 2 of 3
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Produktbezeichnung:
Product designation:

1/O-Box
Feldleitgerét / Bay Confrol Unit

Hochspannungs-Feldleitgerdt / High-voltage Bay Control Unit

Distanzschutz / Distance Profection

Distanzschutz / Distance Profection
Leitungsdifferentialschutz / Line Differential Protection
Leitungsdifferentialschutz / Line Differential Protection
Uberstromzeitschutz / Overcurrent Protection

Oberleitungsschutz / Overhead Contact Line Profection

Maschinenschulz f Generafor Protection

Bestellbezeichnung:
Ordeting code!

6MD61

6MD63

6MD662, 6MD663, BMDB64

7SA522

7TSAG1, 7SAG3, 75A64

750562, 75D53

75D610

78061, 78J62, 78J63, 75J64, 7566
75T61,75T63

7UMB1, 7UM62

Transformatordifferentialschutz / Transformer Differential Protection  7UT612, 7UT613, 7TUT63

Parallelschaltgerat / Paralleling Device 7VE61, 7VEB3
Schaltermanagement-Gerat / Breaker management Relay TVKB1
Schnellumschaltgerat / High Speed Busbar Transfer Device 7VUJ683

BAPHO ¢ opyr MHANA

EU_DoC_SIPROTEC-4_035-16.docx page 3 of 3 \



Ipeaod om auainuiicky e3ux

CumeHc
Heknapauvsa 3a cbOTBETCTBME
Ne 035/16
WaeHTiduKkaumua Ha npoayKTa: Cepua npoaykt SIPROTEC 4
8. CneABalyuTe CTPaHuLm
[Mpovaeoguren: CumeHc AT
Appec: Xymtonawpace 59

D-80459 Hiopubepr, 'epmaHus

Tazn fgexknapayust 3a CbOTBETCTBME C& W30aBa ROA OTrOBOpPHOCTTA €AUHCTBEHO Ha
npowssoguTensd.

O6exT Ha ropeon1caHaTa geknapauys e CbOTBETCTBUETO C PENeBaHTHOTO XapMOHM3NPaHO
3akoHoaaTencTeo B EBponelickusa cbios:

AupekTuBa 3a HUCKOTO HaNpexeHue

2014/35/EC [IupexTviBa Ha EBponelicknsa napriameHT v Ha Cbaeta oT 26 despyapu 2014 no
XapMOHU3MpaHe Ha 3akoHopaTencTsoto Ha CTpanuTe-4eHkt OTHOCHO MyCKaHeTo Ha
nasapa Ha enexTpuydecko obopyaBaHe, NPoeKTUpaHo 3a pabora B onpefeneHu rpakvly Ha
HanpexenueTo — OduLmarneH BecTHUK Ha EC, 6p. 96, 29.03.2014, cTp. 357-374

BupextuBa 3a EMC
2014/30/EC upextnea Ha EBponefickus napnameHT 1 Ha CbeeTa o1 26 despyapy 2014 no
XapMOHM3UpaHe Ha 3aKoHOAATeNCcTBOTO Ha CTpaHWTe-4YNeHKk OTHOCHO enekTpoMarsuTHaTa
ChBMECTUMOCT — OchuLmaneH BecTHUK Ha EC, 6p. 96, 29.03.2014, ctp. 79-106

MpukpensaHe Ha CE-mapkuposkKa: 16

Taswn geknapauyns e CBUASTENCTBO 33 CbOTBETCTBUE ¢ NOCOHEHWUTE HOvpekThBK, HO HE AaBa
rapaHuni 3a Ka4ecTso Unu TpawHoCT.

Tpsibea fa ce cnassat 4OKyMeHTUTe no 6e30racHoCTTa, ChNPOBOXAALLN MPoAYKTa.



CumMeHc

CLOTBETCTBUETO HA MOCOMEHWA MPORYKT ¢ pasnopeAbute Ha chOTBETHWUTE LMPeKTUBU e
OCUIYPEHO {pPe3 MBAIHOTO ChOTBETCTBUE ChC CNEAHUTE CTaHAapTH / HOpMW:

XapMOHN3NPaHU CTaHAapTH, APYrvi TEXHWUECKN CTaHAAPTH, cnevuudukaLuw:

Ped. Na [ara Ha uspasaHe Ped. Ne [ara Ha nspaeaHe
EN 60255-27 2014 EN 60255-26 2013

Moanwc 0T UMETO Ha:

AKUMOHepHo apyxecTso CUMEHS

HiopHOepr 12.12.2016

MsacTo Hata Ha nsgaeaHe

[-p KatepuHe ®puTd (Nognuc — He ce 4eTe) Muxaen KnepuHr (nognuc — He ce yeTe)
e nognue me NoAnuc
LupekTop YnpasneHue v passutie Ha Oupextop [Tpon3BOACTBO

ekcnnoarallMoHHKA XWBOT

OnbxHoCT AnNbKHOCT

CumeHc

O6o3HavyeHue Ha NPOAYKTUTE:! Kof 3a nopbuku:
B/W-kyTyAa 6MD61

CeKUMOHeH KOHTpoep - BMDG3

CeKunoHeH koHTpornep 3a BH 6MD6B62, 6MD663, 6MDE64
AncTaHUKMOHHa 3auTa 7SA522

JIUCTaHLIMOHHA 3almTa 7SAB1, 7SAB3, 7SAG4
OwdbeperHunansa sawuTa Ha NitHua 75D52, 7SD53
HOudbepeHuvanta salwra Ha kKA 78D610
MakcumanHoTokoBa 3alMTa 78J61, 7SJ62, 7SJ63, 7SJ64, 7SJ66
3aluTa Ha Bb3AYLUHU KOHTaKTHA NUHWKA 78761, 7ST63

3awura Ha reHeparopu 7UMB1, 7TUMB2
TpaHchopmaTopHa AudepeHLUmanHa sawvrTa 7UT612, 7UT613, 7UTE3
MapanenHo npepklo4BaTENHO YCTPONCTBO 7VEG1, 7VEG3

Pene 3a ynpasnedue Ha NpexLcBayn 7TVKG1

BbpaogeicTealLo YCTPONCTBO 3a NPesKiloYBaHe Ka WHA 7VUB83
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fugehuify for life.

TexHn4YecKo onncaHue,
BKNIOYBALLO rapaHTUpaHu napamMmeTpu,
CbrnacHo ooWKuTe N3UCKBaHUA KbM 00eKTa Ha nopbykKara

iy
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LidhpoBM NOCOUHM 3aMUTH 3a Bb3AYMHW U kaGenHu enekTponpoBoaHu nukuu Cp.H
75.J66

OBWM TeXHUYECKM NnapameTpu, XapakTepucTUKW W AP. AaHHM 3a NOCOYHA LuchpoBa 3awuTa 3a
Bb3AYLWHU 1 KaGenHu enekTponpoBoaHi nuauy Cp.H:

131

TpwdpasHa OByCTbMANHa
) MakcuManHoToKoBa  3alura ¢ [a fa
HE3aBUCUMHK oT TOKa
XapaKTepUCTUKK
Tpudrazxa efHoCTBNanHa
ObpaopelicTeallia TOKOBA OTCEMKA fla fa
c HE3aBUCYMHU oT TOKa
XBPaKTePUCTUKA
TpuchasHa paBycTbnanHa ToKoBa
- 38MHa 3alMTa C Hes3aBMCHMU OT [a Ha
TOKA XapaKTEPUCTUKN
ABTOMATUYHO NOBTOPHO a
"~ | ekriousaHe (AIB) fla A
3a semHa sawmTa, pe3ynTaTHus
3eMeH TOK fla ce usuucnsasa oT
L3, kato B CLOTBETHUS U TOKOB
BXO/, MOXe A2 Obae npucbeavHen
KaKTo TOKOB TpaHcdhopmartop tin
JLPEPAHTH”, Taka v duntLp 3a
TOKOBE c HyneBsa
- | nocnenoBaTerntHocT, W3nbnNHeH Aa Ja
ypes  TpM (hazn  TOKOBM
TparcdopMaTopu. HaumHLT Ha
npuckeauHsieadeTe Ha LIS 3a
OTYATaHE Ha TOKOBETE Ha 3eMHO
chbefiMHeHke f[a ce  onpegens
VHAMBMAYanHO 3a BCEKH
KOHKpeTEH cnyvail.
Besaka eaHa  ©OT  3aWMTHWTE
OYHKLMKW, KOUTO ca UHTErpypaHu B
- efHa 3alvTa Aa e ¢ Bb3MOKHOCT Oa Aa
3a u3BeNaHe OT JeWlcTBMe,
HEe3aBUCUMO OT ApYyrvTe.
U3 pa vMa Bb3MOXHOCT 34
cb3fjaBaHe U nNOoAABP¥aHe Ha
MUHMMYM  aBa  Habopa  oOT
- HacTpofikn W KOHMbMrypatum, da Ha
KouTo Morat gpa ce wnsbupar
AUCTAHLMORHO UNW OT MACTOTO Ha

eKennoarayms.
3aumture aa cnenaT u .
- CUrHanKsupaTt 3a Bb3HMKBAHE Ha Ja Oa

HECUMETPUYEH DEXUM.
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Bewvkyn  3awmti TpaGBa  na
npuTexasar ceoBoaHo
nporpamMmupyemm Luchposy
BXQZA0OBE, M3XOA4U W CBETOAMOAHA
- WROMKAUWS, KAKTO ¥ Bb3MOMHOCT Oa Ha
3a 3anaBaHe Ha
NPOABLMKUTENHOCTTA Ha vmnynca
3a VZKMIYBaHe 3a BCEKU Lndpos
M3X0A Mo OTAENHO.
Ba e ocurypeHa  aeapliHa
_ | curdanusalus npu  HeusnblHeHa Ml fla
komaHpa, nogaeaHe Ha
HepaspeleH KOMasau v apyru.
U3 Tpabea ga vMmaT 2 HMBa Ha
JOCTBI, peanuanpaHy ¢ Naponu w
Aa noseonsaear: - noTpeduTencka
HacTpoiKka Ha KoMyHMKauuarta oT
MACTO(OT nvUEeB naHen) W
AMCTaHUMOHHO(OT nulee naHen, ¢
_ | npeHocum KOMMIOTBP w fa Na
AUCTaHLWOHHO).
- notpeburencka HacTpoiika Ha
3aLUNTHITE QYHKHUHN,
KOHbUIypupaHe ¥ TecTBaHe OT
MSCTO (OT naues naden, ¢
npeHocHM KOMIIOTBR M
ONCTEHUMOHHO).
Mpy oThajjaHe Ha 3axpaHBaHETO
Aa ce 3anassar BRbLBeJeHUTS

- HacTPONKK, KOHburypauum, Oa [a
asapuiiHaTa u apxueHaTta
MHDOPMALIUK,

) KoHtpon Ha ©pos W BuAa Ha Na a

MBKITIOMBAHUATE Ha NPeKbeBaYnuTe.
Bceku 3anuc B peracTbpa Ha
aBapuitHa vHbopMaLns, na
ChABbPKE aCTPOHOMUYECKO BpemMe

“ MBIHKU AaHHN,
Xapakrepusnpatm cbbuTHeTO.
- PeructpaTopbT Ha  aBapuitHa Aa Ma

wHthopMaLuua fa  ocurypsisa  w
ocuunorpacpHa  vHdopmaums ¢
ucTOpUA U NPeUCTOpWA  3a
3ajafeH BpEeMeBW WHTepsan 3a
perucTpripaHo cubuTue.

Bewukn  sawmtu TpaGea Aa
nputexasar erpaged LCD/LED-
aucnneid 3a Busyanusupane Ha
TEKYLLO0 W3MEPBaHUTE edIeKTUBHK Ia fla
CTOWHOCTK {MOAYN W <phasa) Ha
BCEKW OT aHanoroBuTe BX0A0BE Ha
yCcTpoilcTeoTe W asapuilHata
WHhopMaUna.
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fug,emm' (7 for life.

cTaHaapTenr nrTepdeiic
1R
cTaHAapTeH
KOMYHWKaLMR  C
KOMMIOTBP, Heobxoaum

onTUYEH
nHTEpdeiic

HacTpoitka,  KoHMUrypupaHe

aailyurara UHopMaLyus
ChOTBETHO
OCUIypsiBaHE.

Becaka sawura pa  npuTexasa

aa
KoMyHukauua no Ethernet, RS-485
unTepdeiic,
3a
nepcoHaneH
npu
OCBILECTBABAHE Ha DyHKUMK No

WsduTaHe Ha perncTpupala ot

nporpaMHo

Aa
n

n

Oa

HepasgenHa HacTt oT

pexvMa Ha pabota.

KomyHukaumorHKa wHTepdelic 3a
Bpbaka ¢ RTU ga ce cunra Kato
3.
KoMyHnvikauuoHHus uHTepdeic aa
KWMa CBETOZWOAHA WHAWKALWA 3a

Aa

Aa

3a CaMOKOHTPON
CaMOAWArHoCTUKE, BIITIOMUTENHO
HA KOMYHWK3LUUKUTE ¢ BBTPELUHK
BBHLUHA NOTPEeBUTENK.

L3 Ttpabea fa ekniodBa cUCTENa

4]
n Ha

]

Ha

LWYHTUPaHe Ha TOKOBUTE BEPWUIW
npuckeguHABaHe Ha
usmMepBaTenHa TeXHUKA
narpaaeHuTe Kinemopeam.

fla ce ocurypu BBL3MOXHOCT 328

BBHLUHA
Ha

]

Oa

la

a

HomuHanHo
HanpexeHue

ONepaTuBHO

0T 24 00220V DC £20 %
M220VAC 220 %

oT24 0220V DC £20%
n220VAC+20%

Bydep Ha 3axpaHBaHeTo

<50 ms

50 ms

Koucymauma Ha satyuTaTa npu In

<0.3VA

s0.3 VA

Grm(o| N

HomuHaneH 1ok, In

5A

5A

BEPUTH

Knemu Ha TOKOBM W OnNepatuBHW

BHHTOBM KNemu
no3BCoNSBalLK
NpUCHEAMHABAHE Ha MEHU
NpoBOAHMLM, Knac 1, cue
ceusHme mexay 1,5 mm? u 4
mm? (CTeneH Ha sawvra: min
1P20).

ByviHTOBK KNemu
noasonaBsallm
NpUCHEAVHABAHE Ha Me4HU
nposoAHWUM, knac 1, cke
cevenme mexay 1,5 mm? n 4
mm? {CTeneH Ha 3alluTa:

1P20)

Tnues nare

Hanmqwé Ha LCD/LED gucnneit
CBETOAMOAHA  MHAWKaLWA

sapaboTeaHre,
HeU3NpPaBHOCT Ha 3amMraTa

ycnosua Ha oceeTneHue

MpaK).

Ha
NHUeBUA naHen 3a MHeMOocxema,
M3KNK4YBaHe,

ap.(Oucrinear Tpatea na Ovae
ACHO YETUM TIPU BCUYKM BLIMOMHN

NoMeleHWeTe, HAopKW NpW NbneH

W

" fa

B

Ha
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Bpoit Ha CBETOAMOAHUTE
UHOWKATOpPK € Bb3IMOXHOCT 33
MUralla ueavkaunsa U Hanudve Ha
fsa UsATA MPW  NpomMsHA Ha
CLCTOAHNETO, 3eNeH-vyepBeH
(nporpamupyemu).

3aBoAcku nporpammpani
CBETOAMOAKM 3a CLCTOSHWETO Ha

L13.

22

BuayanusupaHe Ha aucnnes Ha
rapameTpuTe 3a HacTpolka W Ha
TEKYLLUWTE W apxvBUpaHn 4aHHW oT
paloTara Ha 3awmTara.

fa

fJa

Hanwune Ha «KknaBvarypa 3a
Bu3yanusvpaHe Ha uHdbopmauua
o1 paboTata Ha YCTPOWCTBOTO, 3a
HacTpoiika U koHUrypupaHe v za
ynpaBheHue Ha npexseeaqa.

Aa

da

Crened Ha 3awura Ha nvleB

= |P 54

IP 54

naken

Hanwvune Ha

61850, MODBUS RTU wuau
eKBMBANEHTW 338 ONTUYHE WAu
JKMYMHA Bpb3Ka C nokandHa mpexa
3a npefasade Ha WHpopmaums oT
AHeBHMKa Ha cubuta W oT
apapuiHKWsl  perucTpatop W 3a
ynpaenexsve Ha CUNOBOTO
KOMYTHRALLD YCTPOMCTBO.

CTaHAapTEH; |
wuTepdeiic U APOTOKON CLIMACHO
BAC EN 60870-5-103, BAC EN

BLC EN 60870-5-103,
BJ1C EN 61850,
MODBUS RTU vnu
eKsUBaneHTy

EAOC EN 60870-5-103,
BAC EN 61850,
MODBUS RTU wunu
eKksUBaneHTH

Hocten ot PC v ot coberaerHaTa
Knasuatypa [0 n[poMAHa Ha
HacTpolkuTe W Ha BrpajeHuTe
3AWUTHY M KOMYHHUKALIMOHHW

OYHKLUMA,

Ha

Oa

Hocten ot PC » ot coficTeenara
knasuarypa [0 MpoMsHa Ha
KOHtbUrypayuaTa.

Oa

fla

Hanu4ue Ha cTaHpapTeH
vHTepenc Ha NUUEBKA naden 3a
BpL3KA € NPEHOCUM KOMIHOTBD.

Da

DOa

Hanvune Ka cMeHseMa napona 3a
pasnuyHMTe HMBa Ha LOCTbA A0
DaHHUTE 3a HACTPOMKMTE Ha:

- KOMYHWKAUWOHHW (YHKUMK Ha
L3,

- 3aLWTHU byHKUWN Ha LI3.

Oa

Ha

Bydhepupane Ha uHopmaduata
npy NoBpeAa B KOMyHUkaLumTe

fa

La

| PerncrpaTopu:

Hanuune Ha
"perucTparop Ha cbuButua" (fault
recorder).

hyHKLUMA

Ha

Ha
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ToyHoeT  Ha 3anuca npy
) perncTpupaqe Ha cuBuTUs. 21ms 1ms
bpoh chabpKaHue Ha
_ | perncTpupanuTte cubntua - BuA > 10 10
sapaborvnara saunTa, BWA Ha B
KbCOTO Che/iuHeHne, aara/Bpeme.
Hanwuve Ha ¢yHKxuMs ,asapved
- perucTparop” (disturbance la a
recorder).
- CKopocCT Ha ckaHupaHe. 21000 Hz 1000 Hz
0BeMm Ha Gychepa 3a
- perucTpupaHe Ha  aBapuibn z15s z16s
culnTHA.
a) Cogryeper 32 a} CothTyep®T 3a
napaMeTpusaLmus ga e
. napaMeTpusauus
nocregHa sepcua u ¢ min 20 in 20
(neaticeT) GesnnatHK nocneana Bepcis 1 ¢ min
(aBaitceT) OesnnaTHu
5 nulleHsvn).B NMLeH3M).B
"g;gi;ﬂf;‘;‘gﬁwg:fg;f notpebKTenckara cn Yacr, e
TaKa CTpYKTYpUpaH, Ue Aa HanbHHO AOKYMEHTUpaH 1
Moe 2 ce npoméHm‘ " Taxa CTPYKTYPUPAEH, Ye MoXe
[1062BT 6bP30 HOBU Jia ce npoMeHaT » fobasaT
DYHKLUH, Ebp30 HOBU (hYHKUMN.
6) HaarpaxaareTo (upgrade) | 6) Haarpaxaaneto (upgrade)
u oBbHoBRBaHeTo (update) Ha | w oBHossiBaHeTo (update) Ha
cotpryepsT (firmware) Ha LI3 | codryepwT (firmware) Ha L3
ce npefocTasa Ha ce NpeAocTans Ha
BLINOXUTENA BesnnaTHo 3a | Bbanoxurens GesnnartHo 3a
CpoKa Ha excnnoaratus Ha CpOKa Ha BKCnoarauua Ha
10. | Cotpryep LI3. L3.

B) LI3 Tpabsa na nossonasar
TegTEaHe U obcrnyXeane Ha
OTAENHY NMOKaNHW YCTPOoAcTBA
Ges Aa ce NOBAUABRA
paBoTara Ha ocTaHanuTe.
NanuTeaHeTo Ha SBOUYHUTE
BXOAOBE W N3Xoau He Tpabsa
[a npeansBukea saryba unu
npoMaHa Ha AaHHW OT BXO4AA
WAK KbM U3X0Aa, KOITO Cce
Tecrea. L3 npu Tesu npobu
He Tpsibea ga crapThpa unu
pecrapTvpa cBosTa
BbTPELLHA NOTHKA, HATO ia ce
OTpasy Ha fJaHHYTE, KOWUTO ca
APXVBHUPaHI B Hesl.

B) L|3 nossonsBar TecTeaHe v
oficnyxsaHe Ha OTASNHK
nokanHu ycTpoiictea 6es aa
ce nosnusiea paborara Ha
ocTaHanute. M2nuTeaHeTo Ha
[BOMYHUTE BXOA0BE U U3X04W
He npeansBKKea saryba unu
NpoMstHa Ha JaHHY CT BX0oAa
WnK KM Uaxoaa, kolTo ce
Tectea. 43 nipu Teau npobu
He cTapTypa Unu pectaptupa
CBOSTA BLTPEIUHA NOTUKA,
HWTO C& OTpaszABa Ha
[aHHUTe, KOWTO ca
apxXvBUpaHu B Hes.

%




SIEMERNS
ety for life

1} CodrryepeT Ha U3 tpabea
04 U3MBAHABA OCHOBHO
crnegHuTe MYHKUWK;

ynpasneHue n
GRHOKVPOBKK Ha
KOMBHAW KbM
BHCOKOBOMTOROTO
ofopyasare T1N Ha
sawmrara;
cHrHanuaupase u
apxuBUpaHe Ha
CLCTOAHUETO Ha
BUCOKOBONTOBOTO
ofopyaBaHe;
M3MepBaHe Ha
aHanorosu BENUUNHW
OT U3MepBarenHuTe
TpaHchopMaTopu
KbM CHLOTBETHUTE
NpUCEEAVHEHNUS;
K3yucnaBaHe Ha
aHanoroBU BENWYUHMK,
apxuBupaHe,
obpaboTka H
Bu3yanuaupane Ha
OaHHK OT aBapuiiHuTe
perucTparopy;
HacTpoiika |
koHdurypupane Ha
BCAKA 3aLUTHA
hyHKUMA;

HacTpoika u
koHdurypripade Ha
KOMYHHKSLMOHHWA
wHTepdeiic;
cLXpaHsaBaHe Ha
CHEUTHA 1 U3MEPEHN
aHanorosm
CTOMHOCTW,
nopALpxaHe Ha 6asa
HaKHW, Bb3MOXHOCT
3a KoHurypupaHe v
3a noTpeduTencko
AeduHupade Ha
pasnvybK BUAOBE
chpaBky;
CaMOoTecTBaHe Uu
CaMOAWarHocTHKa Ha

us; us3;
*  MOAenupaHe u e MOoAenupaHe W
cUMynauus. CUMyTiaLns.

r) Cotbryepst Ha LI3
U3NBIHABA OCHOBHO
cneaunTe oyHKUMIA:

s yMpaBneHue n
GNoKUPOBKM Ha
KOMaHIAW KbM
BUCOKOBONTOBOTO
ofopyagaHe TWn Ha
3awuTaTa;

+  CUTHanuaupaHe n
apxvsupaHe Ha
CHCTOAHKETO Ha
BMCOKOBONTOBOTO
obopynpaHe;

¢ V3MepBaHe Ha
aHanoroBsu BenuvKHKU
OT U3mepBaTenHure
TpaHcdopmaTopy
KbM CHOTBETHUTE
npUchegUHEHNA,

s W3yucnsBaHe Ha
aHanoroeyu senNvrHY,

s apxveupaHe,
obpaboTka U
BW3yanuaupaHe ra
LaHHU OT aBapuilHuTe
perncTpaTop,

s HacTpoiika U
KOHtbUrypkpaHe Ha
BCSIKA 3aLMTHA
PYHKUMS,

s HacTpoika
KOHbUrypupaHe Ha
KOMYHUKaLMOHHUA
uHTepdelic;

s ChLXpaHsBaHe Ha
CHEUTUS U U3MEPEHN
aHanorosv
CTORHOCTY;

¢ nopAbpxane Ha Oasa
AaHHK, BB3MOMHOCT
3a KoHUrypupane n
3a noTpeburencko
Aedunupare Ha
pasnuyHi BUAOBE
cnpaski;

*  CamoTecTBaHe U
camoanarHocTuka Ha
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11. |MonTtax

a} LI3 Tpabea pa ca
WarpafeHu KaTo cucrema 3a
Brpaaane B 197 paMka Ha

wxad v aa npurexasar
AbnHa He3aBUCUMOCT OT
BLHLUHYM €NeKTpoMariuTHiA
BIKAHUSL,

a) LI3 ca nsrpageHu kato
cucTema 3a BrpakgaHe 8 19"
© pamia Ha wxad u
npUTEXasaT NbfHa
HE3aBUCUMOCT OT BHLHIUHW
ENEKTPOMEIHUTHI BIUSHWUA.

6) Mpu KCHKPeTHA saABKa Aa
€ Bb3MOMEH cnefHun
MOHTEDK: peaeH MOHTaX Tun
Panel surface 1 3ageH
mMoHTax Tin Flush/Rack
Mounted.

©) MNMpy KOHKpEeTHA 3a5BKa
Bb3IMOMEH CNEeAHNA MOHTaX:
npeaeH MoKrTax Tun Panel
surface 1 3afieH MOHTaX TUN
Flush/Rack Mounted.

B) Bovuku onepauum Tpadsa
[a ce W3BbPLLUBAT OT
nuLeBaTa 4yacT, Kato He
TpsBRa Aa e HeobxoAnMm
HOCTBN OTCTPaKU.

B) Beuuky onepauuu Tpabea

£ U3BBLPLUBAT OT NULEBaTa

4acT, KaTo He € HeoBXoanM
OOCTBA OTCTPARM.

12. | Mapkuposka

Mapruposkara TpaGea ga
Bbae HalewaHo v TRakHo
HaHeceHa. TunbT,
HOMWHAanNHUTe AaHHW, cepreH
HoMep, XapayepHa v
codhTyepHa Bepcusa Ha L3
Tpsibea Aa 6baar Mapkupani
B ByKBeHO-UMhpoB BUA.
BoHuKY KNeMopeau, Knemm,
NAaTky, CRCTOBE U T.H.
Tpatea aAa 6bAar ACHO
mapxvipadn. OBUKHOBEHK
camo3anensalyy CTUKEpU He
©3a JONYCTUMH.

MapkuposkaTta e HaAeXaHO U
TpaiiHo HaHeceHa. TUNLT,
HOMUHaNHWTE BaHHY, ceplieH
HOMep, xapayepHa 1
cobTyepHa Bepews Ha L3 ca
Mapkupanu B BykseHo-
umhpor eng. Beuuki
KNEMOPEeaH, KInemi, NIaTky,
CMOTOBE W T.H. Ca ACHO
Mapkuparyn. OBukKHOBEHU
camMo3aneneall crukepy He
ca AoNYCTUMK,

13, | OnaxoBka

a) MNopxoaAwla onakosxa
npegna3satla oT MexXaHW4Hw
noepeaun 1 atMochepHi
BIMSIHUS TIPY TPAHCAOPT U
CbXDPaHeHue.

a} fNoaxoasniia onakoeka
npeanassalla OT MeXaHu4Hu
noBpesK W aTMochepHy
BNUSHWS NPY TpaHCnopT U
ChXpaHeHnue.

6) Bbpxy onakoskata Tpadea
Ja UMa eTHKET, Chabpxaly
cneaxara WHhopMauus:

*  HalMeHOBAHWETO
wmnu NoroTo Ha
NPON3BOAKUTENS,;

* TWMN Ra 3alyMTaTa;

*  CepusH HOMED;

e [partahHa
NPOU3BOACTBO;

e CTpaHa Ha
NPOK3BOACTBO;

» obuwo Terno, kg.

6} Bbpxy onakoskara Tpabsa
N2 UMa eTHKET, ChAbpHaLl
cnegHarta uHoopMaLust:

e  HaWMeHOBaHW&TO
Winny NOroTo Ha
npowu3BoAUTeNS,;

s TWN Ha 3almMTaTa;

s CEepueH HoMmep;

s [aTaHa
NPOUSBOACTEO;

e CTpaHa Ha
NPOUSBOACTBO;

¢ 06WO Terno, kﬂg.
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- NuueHaupad noTpebuTencku
cotTyep, ¢ min 5 Gesnnarkn
nviLieHsur) v kaben 3a
BPBL3Ka Ha 3almrara cbe
NPEHOCKHM KOMMIOTBR(UNK

- NlieH3upaH noTpebutencku
cotTyep, ¢ min 5 GesnnarHu
nvygeHsuu) U kaben sa
BPBL3Ka Ha sawmrara cbe
NPEHOCUM KOMIIOTBP(WIM

OBIrOTRaRHOCT, o4,

14. | OKOMRNNEKTOBKA APYro TEXHUYECKO pelleHne), | ApYro TEXHUYECKO pelueHue),
KaKTO W APy aKkcecoapu 8 KaKTo W gpyrk akcecoapu B
3aBUCKUMOCT OT yKasaHuata 33BUCUMOCT OT YKasannata

Ha nponssouTens. Ha NPOKIBOAUTENS.
- CIMCHK Ha afipecuTe, - CnnceK Ha agpecuTe,
CbIMacHo T.6.5 or Tabnuya 6 | ckrnacHo T.6.5 ot Tabnuya 6
15. MpoekTHa exkcnnoaraynoHHa > 20 rofuHiI 20 ronuHH

TexXHUYeCKN AaHHW 3a MOCOMHa UWpoBa 3alUTa 3a Bb3AYWHU Y KaGesyiHM eneKTponposOAHH
nuHuy Gp.H:

) HomuHanHe paboTHO HanpexeHwe Ha WaxoaHute OT 24 fg(}%}zowv DC [ov 24 ingog)zo“v DC
KOHTakT! 220VAC+20% | 220VAC£20%
ﬂOﬂyCTVlM TOK NpWU OTBapAHe Ha KOHTakKTuTE npu"

" | L/R<40ms (npu 220V DC) 20.1A 0.14 A

| TpaeH #omycTM TOK Ape3 3aTBOPEH KOHTakT (Mpu
220V DC) 25A 5A

. (KnppaJ[{zozT(g)\?eDHC)ﬁOﬁ)'CTMM TOK Apes 3aTeopeH KOHTaKT >30A3ads 30A3a4s

. >7 7

anw nporpaMupyemiu nsxoau

?.Toxosm BXOLOBE&

—la, Ib, Ic, 3lo

Bpoi ToxoBY BXOAOBE

HomuHaneH Tok

TepMUUHO NPETOBapBaHe B TOKOBUTE BEPUIN:

- s TpaiiHo 4 In NnocToAHHO 4 In NOCTOAHHO
- ¢« 3a30s 301In 301In
- ¢« Jails 100 In 100 In
- | AviHamu4Ho npeTosapBaHe 3a % 250 In 250 In
- 2.2 HanpexeHoBW BXOAOBE i S e e e g
- Bpoi HanpexeHoB! onnoae Ua Ub Uc 3Uo 4 4
- |HomwuranHo dasHo HanpexeHue 100/V3 V 10043 V
- { JonycTumo NpogemkUTenHo npeTorapeate 2Un 2.3Un
- | MamepBaHy ¥ U3YKCNEHU BEeNUYWHK. - -
- -Gazosy TOKOBe W 3lo 4 4
- -Dasosi HaNpeXeHua M Hanpexerue 3Uo 4 4
- -JInHeH HanpexeHns 3 3
- -AKTWBHE MOILIHOCT M €HEPrids ¢ NOCOKA Ba Aa
- -PeakTMBHa MOLWHOCT U eHEPrua ¢ NOCoKa Oa Ha
- -[TernHa MOLWHOCT ¥ eHeprusa Ia Ha
- | -Cos @ - KanaynTmeeH, MHOYKTUBEH Ha fa
- -YecroTa Ha Oa
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Fpeluka Npu U3MepBaHe Ha edeKTUBHUTE CTOWHOCTH

- |na | B pguanazoHa ot 0.1-1.2 In 8 % OT uaMepeHarTa 21 1
CTOHHOCT
Fpewka npu uamMepBaHe Ha edekTBHuTe CTORHOCTYA

- |Ha U B ananasoHa ot 0.8-1.2 Un 8 % ot uaMepeHara 21 1
CTOAHOCT

) lpetuka npu naumcneHwe Ha P, Q, S B guanasoHa 0.1- > 1 1
1 In 1 0.8-1.2 Un B % OT M3MepeHaTa CTORHOCT

- |Ipeuwika npu namepsaHe Ha eHepris =1 1

FiL:

0008

HoMWHanHo 3axpaHBatlo RanpexeHne

or24 no 220V DC
+20%m
220VAC 20 %

OT 24 10 220 V DC

+20% n
220VAC 20 %

Bpol nporpamupyemMu BXOLoBe

=8

16

Tpmcpaaﬂa MaKcmmanHO'rov.osa sawmra (MT3) ¢

CbOTBETHMTe CThhana

" | He3aBHCKMMO OT TOKA 3aKbCHeHKe fa fla
- Hanwvduxe Ha aBe cTENAana nNo ToK K No Bheme Aa Ha
Bup3ofeiicTae Ha 3aluTata ¢ BKIKUEHO Bpeme Ha
- uwgapoi it L P <35 ms <35ms
| TpuchasHa TokoBa 3aluTa {TO) ¢ HesaBUCMMO OT fla fa
TOKA 3aKbCHEHWE
- Hanuuve Ha ABe cTeNana no ToK U No BpeMe [a Ha
) BbpaofeiicTBue Ha 3almTaTa ¢ BKMIOYEHO BPeMe Ha <35 ms <35ms
LUMhPOBUR M3XOA
TokoBa zemHa sawmTa {T33), ¢ He3aBUCUMO OT TOKa
- | saBapsHe, 3a Mpexa cpeiHO HanpexeHue, 3aseMeHa ha Na
Npes akTMBHO CbIPOTUBNEHNE
- Hanuure Ha YeTUpY CTBNana no Tok U ne speme Oa Ha
) BbpaoaeicTBre Ha salwuTara ¢ BKIOYEHO BpeMe Ha <35 ms <35 ms
Linchposna M3xon
) Inrush’ yHKLMA MO BTOPKU XapMoHUK Bnokuposka no (I Ma fa
XAPMOHUK
4.1 | Hactpoitka ra Bpemepenetara 3a MT3:". T I e e
[vana3oH Ha HacTpoiika N0 TOK KbM ChOTBETHUTE 0,125 In 0,1+35In
] cTbMana ctbhka 0,01 unu = | cTenka 0,01 #nm =
JvanazoH Ha HacTpoiika Ha BpemepeneTara KbM 0,00+60,00 s 0,00+60,00 s
) CHOTBETHUTE CTHNANa Che chnKa 0 01 C'bc C'rbm{a 0, 01
~4:2: | Hacrpoiika na BpemepeneTara:aa. TO i - : :
fvanasoH Ha HacTpolka No TOK KbM C'bOTBETHMTe 0,1+12, 5 In 0 1—35!n
) CcTbhana CThNKA 0,01 unm « | ctonka 0,01 nnu «
4.3 | HacTpoiika Ha BpemepeneTtata 3a.T33: Cp I AR e
[nanasoH Ha HacTpoika No TOK KbM C'bOTBETHMTe 0,05+25In 0,05+35 In
i crenana ctbnka 0,01 v « | ctonka 0,01 unn «
[vanasoH Ha HacTpoiika Ha BpemepensTara KbM 0,00+60,00 s 0,00+60,00 s

cbe cTbnka 0,01

¢be crbnka 0,01

thazno Al

k;iamoc*r Ha AHB

Myckase Ha AMB - oT BbTpewHa P3 wnu oT
HECBOTBETCTBYE

fAa

Enokupade Ha AlB OT BBLHWHM KOHTaKTM W OT
BLTpELUHW NOryeckun npoMexnusy ( 3agelicTeane Ha
TO) m ap.

Aa

Ja

Hanvue Ha BrpageH 4acoBHUK (8CTPOHOMMYHO
speme) J/MIT Yac MUH.CeK:MUITNCEK ¥ BB3MOXHOCT 3a

CHUHXPOHMU3aUWUA.

da

Aa




SIEMENS
fug&«m‘(yﬁr&?ﬂ.

. BraMoxHoCcT 3a dedvHvpaHe Ha noBede OT eauH fla fa
KOMNNSKT HacTponku Ha Li3.
Oara: 08.08.2017 r. noannc u NEYAT:
. o5 N
A-p wrx. BopsiHa MaHonosa \_ ‘;iz;._r-fﬂaen TphccHosa
Ynpaeuten N 7T 7/ To npinokeHo NbRROMOLIHO
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2. SIPROTEC 75J66

Description

Fig. 1 SIPROTEC 4 75J66 multifunction protection relay

The SIPROTEC 75J66 unit is a numerical protection, control and
monitoring device, designed to use in Medium Veltage and
Industry applications.

SIPROTEC 75J66 1s featuring the *flexible protection functions®.
Up to 20 protection functions can be added according to individ-
ual requirements. Thus, for example, a rate-of-frequency-change
protection or reverse power protection can be implemented.

The relay provides control of the circuit-breaker, further switch-
ing devices and automation functions. The integrated graphical
togic editor (CFC) allows the user to implement its own func-
tions, e. g. for the automation of switchgear (interfocking}.

The communication interfaces support the easy integration into
modern communication networks.

Protection functions

» Overcurrent protection

« Directional overcurrent protection

» Sensitive directional ground-fault detection

+ Displacement voltage

+ Intermittent ground-fault protection

+ Directional intermittent ground fault protection
+ High-impedance restricted ground fault

Protection functions {continued}

* Inrush restraint

+ Motor protection

+ Overload protection

» Temperature monitoring

+ Under-fovervoltage protection

+ Under-foverfrequency protection

+ Rate-of-frequency-change protection
+ Power protection {e.g. reverse, factor)
+ Undervoltage controlled reactive power protection
+ Breaker failure protection

+ Negative-sequence protection

¢+ Phase-sequence monitoring

+ Synchro-check

+ Fault locator

+ Lockout

* Auto-reclosure

Control functionsfprogrammable logic

+ Commands f. ctrl of C8 and of isolators

+ Position of switching elements is shown on the graphic display
+ Control via keyboard, binary inputs, DIGSI 4 or SCADA system

+ User-tefined logic with CFC (e.g. interlocking)

Monitoring functions

+ Operational measured values V, I, f
+ Energy metering values Wy, Wy

» Circuit-breaker wear monitoring

+ Slave pointer

s Trip circult supervision

* Fuse failure monitor

+ § osciltographic fault records

+ Motor statistics

Communication (build in interfaces)

+ System interface
IEC 60870-5-103/1EC 61850 | Modbus RTU [ DNP3

+ Service interface for DIGSI 4/ RTD-Box

+ Electrical and optical interface

+ RSTP, PRP {Redundancy Protocol for Ethernet)
+ Front USB interface for DIGS] 4

+ Time synchronization via IRIG BIDCF77

Screw-type current terminals
+ Spring or Screw-type Voltage and Binary IfO termina
+ 4 current and 4 voltage transformers

« 162236 binary inputs

+ 7{10423 output relays

+ Graphical or 8 line text display

Siemens $IP - Chapter Overcurrent Protection - Status October 201 6! 3




SIPROTEC 75J66

Application
Busbar [
Lecalremote control CFC logic Wetering valuas L
Commands/Feedbacks ]
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E2 i$ Trip cireut suparvision AKD Mean value I, V, Watls, i
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Lock out MinMax-Log - 1 pe» Qe>  coso  didt
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Modbus RTU | Fault recording g:;:’;npm‘m starting Load Fauil Locator
DNP3 inhib &3 ne ar Directional
5 - ") Phase sequence
s mezn | W | (@) @EHEN-@) (o P
: DNP3 : montoring
S < LA S>> dir.
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E - - 31 ; ? SR ground Bl ' detecton
|- , ., ., R . - i lgg=>
................... P N WU VU VRO U 1) SO Sy S
le=>, / le>, ;4 Hight-impedance FYTTN k\é; Ve
| | le» 22 |4 restricied earth-fault reclosure =
(5or) IN ) BTN @
" RTD = resistance temperature detector

Fig. 2 Function diagram

The SIPROTEC 75J66 unit is a numerical protection relay that also
performs control and monitoring functions and therefore sup-
ports the user in cost-effective power system management. The
relay ensures reliable supply of electric power to the customers,
Local operation has been designed according to ergonomic
criterfa. A large, easy-to-read display was a major design aim,

Control

The integrated control function permits control of disconnect
devices, grounding swiiches or circuit-breakers via the inte-
grated operater panel, binary inputs, DIGSI 4 or the contro! and
protection system (e.g. SICAM). The present status (or position)
of the primary equipment can be displayed, in case of devices
with graphic display. A full range of command processing func-
tigns is provided.

Programmable logic

The integrated logic characteristics (CFC) allow the user to
implement their own functions for automation of switchgear
(interlocking) or a substation via a graphic user interface. The
user can also generate user-defined messages.

Line protection

The SIPROTEC 75J66 units can be used for line protection of
high and medium-voltage networks with earthed (grounded),
low-Tesistance grounded, isolated or compensated neutral point.

Synchro-check

In order to connect two components of a power system, the
relay provides a synchro-check function which verifies that
switching ON does not endanger the stability of the power
system.

Motor protection

When protecting motors, the SIPROTEC 75166 relay is suitable for
asynchronous machines of all sizes.

Transformer protection

The relay performs all functions of backup protection supple-
mentary to transformer differential protection. The inrush
suppression effectively prevents tripping by Inrush currents.
The high-impedance restricted ground-fault protection detects
short-circuits and insulation faults on the transformer.

Backup protection

The SIPROTEC 75J66 can be used universally for backup protec-
tion.

Flexible protection functions

By configuring a connection between a standard protection
and any measured or derived quantity, the functional scope o
the relays can be easily expanded by up to 20 pratection stages
or protection functions.

Metering values

Extensive measured values, limit values and metered values
permit improved system management.

4 | Siemens SIP - Chapter Overcurrent Protection - $tatus October 2016
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- SIPROTEC 78166

Application

50, 50N

Is, I>>, B>o, I, Ipe>, Ig>>>  Definlte-time overcurrent protection (phasefneutral)

TS

50, 51V, 51N

To: Iep

Inverse overcurrent protection {phasefnautral), phase function with voltage-dependent option

7, 67N

Tdie>; Igiev Ip dir
Tegie Teai™> Tep i

Directional overcurrent protection (definitel/inverse, phaselneutral),
Directional comparison protection

7NsIS0NS

Tee>, Tee>>, Tesp

Directional / non-directional sensitive ground-fault detection

Co'd load pick-up (dynamic setting change)

lIIIIII

59NIG4 Ve, Voo Displacement voitage, zero-sequence voltage
> Intermittent ground fault
67Ns Leare> Directional intermittent ground fault protection
87N High-impedance restricted ground-fault protection
SOBF Breaker failure protection
Auto-reclosure
Synchro-check
I> Phase-balance current protection (negative-sequence protection}

V3>, phase-sequence

Unbalance-voltage protection and for phase-sequence monitoring

6@6966@9'

& Thermal overload protection
Starting time supervision
Load jam protection
Locked rotor protection
66/86 Restartinhibit
@ I< Undercurrent monitoring
Temperature monitoring via external device (RTD-box), €.g. bearing temperature monitoring
27,59 V<, V> Undervoltage/overvoltage protection
dVidt Rate-of-voltage-change protection
@ P>, Q> Revarse-power, forward-power protection
>V Undervoltage-controlled reactive power protection
@ cosl Power factor protection
810/ f> f< Overfrequency/underfrequency protection
dfidf Rate-of-frequency-change protection

N
—_
T
=

Fault locator
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SIPROTEC 75J66

Construction, protection functions

Ethernet system interfaces

Connection techniques and housing with many advantages

1/3-rack size and 1/2-rack size are the available housing
widths of the SIPROTEC 75J66 relays, referred to a 19" module
frame system. This means that previous models can always be
replaced. The height is a uniform 244 mm for flush-mounting
housing. All CT-cables can be connected with or without ring
lugs.

Overcurrent protectfon (ANSI 50, 50N, 51, 51V, 51N)

This function is based on the phase-selective measurement of
the three phase currents and the ground current {four trans-
formers). Three definite-time overcurrent protection elements
(DMT) exist both for the phases and for the ground. The current
threshold and the delay time can be set within a wide range.

In addition, inverse-time overcurrent protection characteristics
(IDMTL) can be activated.

The inverse-time function provides — as an option -- voltage-
restraint or voltage-controlled operating modes.

ety
toelzy
§0-1 ---
| g
50-2 g g
g :
3 A
v T 9
501 502 Jogen Fraen
SIPROTEC 75J66 rear view with optical Fig.4 Definite-time overcurrent protection Fig. 5 Inverse-time overcurrent protection

Inverse .

.
Shortinverse .
Long inverse . .
Moderately inverse .
Very inverse . .
Extremely inverse . .

Reset characteristics

For easier time coerdination with electromechanical relays, reset
characteristics according to ANSI €37.112 and |EC 60255-3/
BS 142 standards are applied.

When using the reset characteristic {disk emulation), a reset

process is initlated after the fault current has disappeared. This
reset process corresponds to the reverse movement of the Fer-
raris disk of an electromechanical refay (thus: disk emulation).

User-definable characteristics

Instead of the predefined time characteristics according to ANSI,
tripping characteristics can be defined by the user for phase and
ground units separately. Up to 20 currentitime value palrs may
be programmed. They are set as pairs of npumbers or graphically
in DIGSI 4.

Inrush restraint

The relay features second harmonic restraint. If the second
harmonic is detected during transformer energization, pickup of
non-directional and directional normal elements are blocked.

Cold load pickup/dynamic setting change

For directional and non-directional overcurrent protection
functions the initiation thresholds and tripping times can be
switched via binary inputs or by time control.

6 | Siemens SIP - Chapter Overcurrent Protection - Status October 2016
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N

Protection functions

Directional overcurrant protection (ANSI 67, 67N)

Directional phase and ground protection are separate functions.
They operate in paralfel to the non-directional overcurrent
elements. Their pickup values and delay times can be set sepa-
rately. Definite-time and inverse-time characteristics are offered.
The tripping characteristic can be rotated about + 180 degrees.

By means of voltage memory, directionality can be determined
reliably even for close-in (local) faults. If the switching device
closes onto a fault and the voltage is too low to determine direc-
tion, directionality {directional decision) is made with voltage
from the voltage memory. If no voltage exists in the memory,
tripping occurs according to the coordination schedute.

For ground protection, users can choose whether the direction

is to he determined via zero-sequence system or negative-
sequence system quantities (selectable). Using negative-
sequence variables can be advantageous in cases where the zero
voltage tends to be very low due to unfavorable zero-sequence
impedances.

Directional comparison protection {cross-coupling)

It is used for selective protection of sections fed from two
sources with instantaneous tripping, i.e. without the disad-
vantage of time coordination. The directional comparison
protection s suitable if the distances between the protection
stations are not significant and pilot wires are available for
signal transmission. In addition to the directional comparison
protection, the directional coordinated overcurrent protection
is used for complete selective backup protection. If operated in
a closed-circuit connection, an interruption of the transmission
line is detected.

{Sensitive) directional ground-fault detection
{ANSI 64, 67Ns, 67N)

For isolated-neutral and compensated networks, the direction
of power flow in the zero sequence is calculated from the zero-
sequence current Iy and zero-sequence voltage Vo.

For networks with an isolated neutral, the reactive current
component is evaluated; for compensated networks, the active
current compenent or residual resistive current is evaluated.

For special network conditions, e.g. high-resistance grounded
networks with ohmic-capacitive ground-fault current or low-
resistance grounded networks with ochmic-inductive current, the
tripping characteristics can be rotated approximately

+ 45 degrees,

Two modes of ground-fault direction detection can be imple-

mented: tripping or “signalling only mode”.

It has the following functions:

« TRIP via the displacement voltage V.

+ Two instantaneous elements or one instantaneous plus one
user-defined characteristic.

« Each element can be set in forward, reverse, or non-
directional.

« The function can also be operated in the insensitive mode as
an additional short-circuit protection.

Inductive H
%
]
i - z 4
Reverse R
— >
— Forward
Capacitive

Fig. 6 Directional characteristic of the directional overcurrent

protection
’l\ Vars g
Pl
Voo &
. 3
P'<0 \ g
I/ -
’ // \
rd
A\ s \
X
g \
/X‘/ Ve ,\ /,/
Power factor cos @ ’//X -
correction = +15° - -
=71 - — — > Watts
L - - k’/ VE
e A4
/'/ rdp.
Is> dir.
P<0 P>0
Reverse \ Forward

Fig. 7 Directional determination using cosine measurements for
compensated networks

(Sensitive) ground-fault detection
(ANSI50Ns, 51Ns / 50N, 51N)

For high-resistance grounded networks, a sensitive input
transformer is connected to a phase-balance neutral current
transformer (also called core-batance CT).

The function can also be operated in the insensitive mode as an
additional short-circuit protection.
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Protection functions

Intermittent ground-fault protection

Intermittent {re-striking) faults occur due to insulation weak-
nesses in cables or as a result of water penetrating cable joints.
Such faults either simply cease at some stage or develop into
lasting short-circuits. During intermittent activity, however,
star-peint resistors in networks that are impedance-grounded
may undergo thermal overloading. The normal ground-fault pro-
toction cannot reliably detect and interrupt the current pulses,
some of which can be very brief.

The selectivity required with intermittent ground faults is
achieved by summating the duration of the individual pulses and
by triggering when a (settable) summed time is reached. The
response threshold Iig> evaluates the r.m.s. value, referred to
one systems period.

Directional intermittent ground fault protection (ANSI 67Ns}

The directional intermittent ground fault protection has to detect

intermittent ground faulis in resonant grounded cable systems

selectively. Intermittent ground faults in resonant grounded

cable systems are usually characterized by the following proper-

ties: :

+ Avery short high-current ground current pulse {up to several
hundred amperes) with a duration of under 1 ms

+ They are self-extinguishing and re-ignite within one halfperiod
up to several periods, depending on the power system condi
tions and the fault characteristic.

« Over longer periods (many seconds to minutes}, they can
develop into static faults.

Such intermittent ground faults are frequently caused by weak
insulation, e.g. due to decreased water resistance of old cables.
Ground fault functions based on fundamental component
measured values are primarlly designed to detect static ground
faults and do not always behave carrectly in case of intermittent
ground faults. The function described here evaluates specifi cally
the ground current pulses and puts them into relation with the
zero-sequence voltage to determine the direction.

Phase-balance current protection (ANSI 46)
{Negatlve-sequence protection)

In line protection, the two-element phase-balance current/
negative-sequence protection permits detection on the high side
of high-resistance phase-to-phase faults and phase-to-ground
faults that are on the low side of a transformer {e.g. with the
switch group Dy 5). This provides backup protection for high-
resistance faults beyond the transformer.

Breaker failure protection (ANSI 50BF)

If a faulted partion of the electrical circuit is not disconnected
upon issuance of a trip command, another command ¢an be
initiated using the breaker failure protection which operates

the circuit-breaker, e.g. of an upstream (higher-level} protection
relay. Breaker failure is detected if, after a trip command, current
is still flowing in the faulted circuit, As an option, it is possible to
make use of the circuit-breaker position indication.

LSA411S0n.0pd

Tee
ol |, s

Fig. 8 High-impedance restricted ground-fault protection

High-impedance restricted ground-fault protection (ANSI 870}

The high-impedance measurement principle is an uncomplicated
and sensitive method for detecting ground faults, especially on
transformers. It can also be applied to motors, generators and
reactors when these are operated on an grounded network.

When the high-impedance measurement principle is applied,
all current transformers in the protected area are connected in
parallel and operated on one common resistor of relatively high
I whose voltage is measured {see Fig. 8). In the case of 75J6
units, the voltage is measured by detecting the current through
the (external) resistor R at the sensitive current measurement
input Ire. The varistor V serves to limit the voltage in the event
of an internal fault. It cuts off the high mementary voltage
spikes occurring at transformer saturation. At the same time,
this results in smoothing of the voltage without any noteworthy
reduction of the average value.

If no faults have occurred and in the event of external faults, the
system is at equilibrium, and the voltage through the resistor is
approximately zero, In the event of internal faults, an imbalance
occurs which leads to a voitage and a current flow through the
resistor R.

The current transformers must be of the same type and must
at least offer a separate core for the high-impedance restricted
ground-fault protection. They must in particular have the same
transformation ratio and an approximately identical knee-point
voltage. They should also demonstrate only minimal measuring
errors.
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Protection functions

Flexible protection functions

The SIPROTEC 75J66 units enable the user to easily add on up
to 20 protective functions. To this end, parameter definitions
are used to link a standard protection logic with any chosen
chatacteristic quantity (measured or derived quantity). The
stand- ard logic consists of the usual protection elements such
as the pickup message, the parameter-definable delay time, the
TRIP command, a blecking possibility, ete, The mode of opera-
tion for current, voltage, power and power factor quantities can
be three-phase or single-phase. Almost all quantities can be
operated as greater than or less than stages. All stages operate
with protection priority.

Protection stagesffunctions attainable on the basis of the avail-
able characteristic quantities:

B I 50, 50N

Ve, Vo, Vi, dVide 27,59, 59R, 64
3>, Iy>, B>, B, 50N, 46,

3V, Vine, Vg 59N, 47

P><, Q< 32
cosd{p.f)=< 55

f>< 810, 81U
diidt>< 81R

For example, the following can be implemented:
« Reverse power protection {ANS| 32R)
» Rate-of-frequency-change protection {ANSI 81R)

Undervoltage-controlied reactive power protection
(ANSI 27/Q)

The undervoltage-controlled reactive power protection protects
the system for mains decoupling purposes. To prevent a voltage
collapse in energy systems, the generating side, e.g. a genera-
tor, must be equipped with voltage and frequency protection
devices. An undervoltage-controlled reactive power protection is
required at the supply system connection point. it detects critical
power system situations and ensures that the power generation
facility is disconnected from the mains. Furthermore, it ensures
that reconnection only takes place under stable power system
conditions. The associated criteria can be parameterized.

Synchro-check (ANSI 25)

In case of switching ON the circuit- breaker, the units can check
whether the two subnetworks are synchronized.

Voltage-, frequency- and phase-angle-differences are being
checked to determine whether synchronous conditions are
existent.

Auto-reclosure (ANSE79)

Multiple reclosures can be defined by the user and lockout will
occur if a fault is present after the last rectosure. The following
functions are possible:

+ 3-pole ARC for all types of faults
» Separate settings for phase and ground faults

» Multiple ARC, one rapid auto-reclosure (RAR} and up to nine
delayed auto-reclosures (DAR)

Measured- | Farametes b gyandard protection logic |
Curent | value ; {simpfified diagram}
4 processing
—75"#—— I measured — i —‘
Vmeasured —— Pickup
30, 11,12 —— lime
svo.vi.ve -
| command
Voltage c;v(;’dt Threshold
4 ( —
] ol foos @) —— Function 1
f - Function 2
dfjdt N Function 20
LSA4 11 3acneps

Fig. 9 Flexible protection functions

+ Starting of the ARC depends on the trip command selection
(e.q. 46, 50, 51, 67}

« Blocking option of the ARC via binary inputs

» ARC can be initiated externally or via CFC

+ The directional and non-directional elements can either be
blocked or operated non-delayed depending on the auto-
reclosure cycle

+ Dynamic setting change of the directional and non-directional
elements can be activated depending on the ready AR

Thermal overload protection (ANSI 49)

For protecting cables and transformers, an overload protection
with an integrated pre-warning element for temperature and
current can be applled. The temperature 15 calculated using a
thermal homogeneous-body model (according to IEC 60255-8),
which takes account both of the energy entering the equipment
and the energy losses. The calculated temperature is constantly
adjusted accordingly. Thus, account is taken of the previous load
and the load fluctuations,

For thermal protection of motors (especially the stator) a
further time constant can be set so that the thermal ratios can
be detected correctly while the motor is rotating and when it is
stopped. The ambient temperature or the temperature of the
coolant can be detected serially via an external temperature
monitoring box (resistance-temperature detector box, also
called RTD-box). The thermal replica of the overload function
is automatically adapted to the ambient conditions. If there is
no RTD-box it is assumed that the ambient temperatures are
constant,

Settable dropout delay times

If the devices are used in parallel with electromechanical relays
in networks with intermittent faults, the long dropout times of
the electromechanical devices {several hundred milliseconds)
can lead to problems in terms of time grading. Clean time
grading is only possible if the dropout time is approximately the
same, This is why the parameter of dropout times can be defined
for certain functions such as time-over-current protection,
ground short-circuit and phase-balance current protection

Siemens SIP - Chapter Overcurrent Protection - Status October 207 6| £



SIPROTEC 75J66 -

Protection functions

Motor protection

Restart inhibit (ANSI 66/86) *
If a motor is started up tooc many times in
succession, the rotor can be subject to
thermal overload, especially the upper

Maximum permissible
fotor lemperature /ll\

edges of the bars. The rotor temperature
is calculated from the stator current. The
reclosing lockout only permits start-up
of the motor if the rotor has sufficient
thermal reserves for a complete start-up
{see Fig. 10).

rotor rod bottom

Emergency start-up

This function disables the reclosing lockout
via a binary input by storing the state of
the thermal replica as long as the binary

Temperature characteristic of
rotor rod top edge

edge

LSA2858-00pen.ops

input is active. It is also possible to reset

T
X 1. Start-y
the thermal replica to zero. .

Motor
started

Temperature monitoring (ANSI 38)

One temperature monitoring box with a
total of 12 measuring sensors can be used
for temperature monitoring and detection
by the protection relay. The thermal status of motors, generators
and transformers can be monitored with this device, Addition-
ally, the temperature of the bearings of rotating machines are
monitored for limit value violation. The temperatures are being
measured with the help of temperature detectors at various
locations of the device to be protected. This data is transmitted
to the protection relay via one or two temperature monitoring
boxes {see “Accessories”, page 5/115).

Fig. 10

Starting time supervision (ANSI 48/14)

Starting time supervision protects the motor against long
unwanted start-ups that might occur in the event of excessive
Joad torgue or excessive voltage drops within the motor, or if the
rotor is locked. Rotor temperature is calculated from measured
stator current. The tripping time is calculated according to the
following equation:

for I > Imoror START

2
e

I = Actual current flowing

ImoTorsTarT = Pickup current to detect a motor start

t = Tripping time

In = Rated motor starting current

Ta = Tripping time at rated motor starting current

(2 times, for warm and cold motor}

The characteristic {equation) can be adapted optimally to the
state of the motor by applying different tripping times T4 in
dependence of either cold or warm motor state. For differentia-
tion of the motor state the thermal model of the rotor is applied.
if the trip time is rated according to the above formula, even a
prolonged start-up and reduced voltage (and reduced start-up
current) will be evaluated correctly. The tripping time is inverse
{current dependent).

A binary signal is set by a speed sensor to detect a blocked rotor.
An instantaneous tripping is effected.

T
T 2, Start-up T —t

Recovary Motor Recovery
started time

time

3. Start-up T
Recovery

Motor h

started time

Load jam protection (ANSI 51M)

Sudden high loads can cause slowing down and blocking of
the motor and mechanical damages. The rise of current due
to a load jam is being monitored by this function (alarm and
tripping).

The overload protection function Is too slow and therefore not
suitable under these circumstances.

Phase-balance currant protectian (ANSI 46)
(Negative-sequence protection)

The negative-sequence / phase-balance current protection detects
a phase failure or load unbalance due to network asymmetry and
protects the rotor from impermissible temperature rise.

Undercurrent monitoring (ANSI 37)

With this function, a sudden drop in current, which can occur
due to a reduced motor load, is detected, This may be due to
shaft breakage, no-load operation of pumps or fan failure.

Motor statistics

Essential information on start-up of the motor (duration, cur-
rent, voltage) and general information on number of starts, total
operating time, total down time, etc. are saved as statistics in
the device.

Voltage protection

Overvoltage protection (ANSI 59)

The two-element overvoltage protection detects unwanted
network and machine overvoltage conditions. The function can
operate either with phase-to-phase, phase-to-ground, positive
phase-sequence or negative phase-sequence system voltage.
Three-phase and single-phase connections are possible.

Underveltage protection (ANSI 27)

The two-element undervoltage protection provides protec-
tion against dangerous voltage drops (especially for electric
machines). Applications include the isolation of generators or
motors from the network to avoid undesired operating states
and a possible loss of stability. Proper operating conditions

of electrical machines are best evaluated with the positive-
sequence quantities, The protection function is active over a
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SIPROTEC 75J66.

Protection functions

wide frequency range (25 to 70 Hz). Even when falling below
this frequency range the function continues to work, however,
with a greater tolerance band.

The function can operate either with phase-to-phase, phase-to-
ground or positive phase-sequence voltage and can be moni-
tored with a current criterion. Three-phase and single-phase
connections are possible.

Frequency protection {(ANS] 810/U)

Frequency protection can be used for over- frequency and under-
frequency protection. Electric machines and parts of the system
are protected from unwanted speed deviations. Unwanted
frequency changes in the network can be detected and the load
can be removed at a specified frequency setting.

There are four elements (select- able as overfrequency or
underfrequency} and each element can be delayed separately.
Blocking of the frequency protection can be performed if using a
binary input or by using an undervoltage element.

Fault locator (ANSI 21FL}

The integrated fault locator calculates the fault impedance and
the distance-to-fault. The results are displayed in Q, kilometers
(miles) and in percent of the line length.

Circuit-breaker wear monitoring

Methods for determining circuit-breaker contact wear or the
remaining service life of a circuit-breaker (CB) allow CB mainte-
nance intervals to be aligned to their actual degree of wear. The
benefit lies in reduced maintenance costs.

There is no mathematically exact method of calculating the
wear or the remaining service life of circuit-hreakers that takes
into account the arc-chamber's physical conditions when the CB
opens. This is why various methods of determining CB wear have
evolved which reflect the different operator philesophies. To do
justice to these, the devices offer several methods:

<21

IR withx=1..3

« L1t

The devices additionally offer a new method for determining the
remaining service life:

+ Two-point method

The CB manufacturers double-logarithmic switching cycle
diagram (see Fig. 11) and the breaking current at the time of
contact opening serve as the basis for this method. After CB
opening, the two-paint method calculates the number of still
possible switching cycles. To this end, the two points P1 and P2
only have to be set on the device. These are specified in the CB's
technical data.

All of these methods are phase-selective and a limit value can be
set in order to obtain an alarm if the actual value falls below or
exceeds the limit value during determination of the remaining
service life.

Customized functions {ANS] 32, 51V, 55, etc.)

Additional functions, which are not time critical, can be imple-
mented via the CFC using measured values. Typical functions
include reverse power, voltage controlled overcurrent, phase
angle detection, and zero-sequence voltage detection.

110(}000 =

:

g
| .5A40830m.6p3

10000

g

g

Number of operating cycles n

g

8

g
[

3

«Q
<

20
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0102 051 2 5 1020 50100
Breaking current [KA] —~

Fig. 11 €8 switching cycle diagram

Commiissioning

Commissioning could hardly be easier and Is fully supported by
DIGSI 4. The status of the binary inputs can be read individually
and the state of the binary outputs can be set individually. The
operation of switching elements (circuit-breakers, disconnect
devices) can be checked using the switching functions of the bay
controller. The analog measured values are represented as wide-
ranging operational measured values. To prevent transmission of
information to the control center during maintenance, the bay
controller communications can be disabled to prevent unneces-
sary data from being transmitted. During commissioning, all
indications with test marking for test purposes can be connected
to a control and protection system.

Test operation

During commissioning, all indications can be passed to an
automatic control system for test purposes.

& Contro! and automatic functions

Control

In addition to the protection functions, the SIPROTEC 4 units also
support all control and monitoring functions that are required
for operating medium-voltage or high-voltage substations,

The main application is reliable control of switching and other
processes.

The status of primary equipment or auxiliary devices can be
obtained from auxiliary contacts and communicated to the
SIPROTEC 75166 via binary inputs. Therefore it is possible to
detect and indicate both the OPEN and CLOSED pesition or a
fault or intermediate circuit-breaker or auxiliary contact position.

The switchgear or circuit-breaker can be controlled via:
— integrated operator panel

— binary inputs

— substation control and protection system

- DIGSI 4
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Functions

Automation/user-defined logic

With integrated logic, the user can set, via a graphic interface
(CFC), specific functions for the automation of switchgear or
substation. Functions are activated via function keys, binary
input or via communication interface.

Switching authority

Switching authority is determined according to parameters and
communication.

If a source is set to "LOCAL”, only local switching operations are
possible. The following sequence of switching authority s laid
down: “LOCAL"; DIGSE PC program, "REMOTE".

Command processing

All the functionality of command processing is offered, This
includes the processing of single and double commands with
or without feedback, sophisticated monitoring of the control
hardware and software, checking of the external process,
control actiens using functions such as runtime monitering and
automatic command termination after output. Here are some
typical applications:

» Single and double commands using 1, 1 plus 1 common or 2
trip contacts

+ User-definable bay interlocks

+ Operating sequences combining several switching operations
such as control of circuit-breakers, disconnectors and ground-
ing switches

« Triggering of switching operations, indications or alarm by
combination with existing information

Assignment of feedback to command

The positions of the circuit-breaker or switching devices and
transformer taps are acquired by feedback. These indication
inputs are logically assigned to the corresponding command
outputs. The unit can therefore distinguish whether the indica-
tion change is a consequence of switching operation or whether
it is a spontaneous change of state.

Chatter disable

Chatter disable feature evaluates whether, in a configured
period of time, the number of status changes of indication input
exceeds a speclfied figure. If exceeded, the indication input is
blocked for a certain period, so that the event [ist will not record
excessive operations.

Indication filtering and delay
Binary indications can be filtered or delayed.

Filtering serves to suppress brief changes in potential at the
indication input. The indication is passed on only if the indica-
tion voltage is still present after a set period of time. In the
event of indication delay, there is a wait for a preset time. The
information is passed on only if the indication voltage is still
present after this time,

Indication derivation

A further indication (or a command) can be derived from an
existing indication. Group indications can also be formed, The
volume of information to the system interface can thus be
reduced and restricted to the most important signals.

Flg. 12 SIPROTEC 75J663 rear view with communication ports

Switchgear cubicles for high/medium voltage

All units are designed specifically to meet the requirements of
highimedium-voltage applications.

In general, no separate measuring instruments (e.q., for current,
voltage, frequency, ...) or additional control components are
necessary.

Measured vatues

The r.m.s. values are calculated from the acquired current and
voltage along with the power factor, frequency, active and reac-
tive power. The following functions are available for measured
value processing:

s Currents L1, Lz, Ii3, Ir, Ige (67Ns)

Voltages Vi1, Via, Vis, Yz, Vi, Visu

Symmetrical components I, Iz, 3lg; V1, V2, Vo

Power Watts, Vars, VAIP, Q, 5 (P, Q: total and phase selective)
Power factor {cos ¢), {total and phase selective}

Frequency

Energy + kWh, = kVarh, forward and reverse power flow
Mean as well as minimum and maximum current and voltage
values

Operating hours counter

Mean operating temperature of overload function

Limit value monitoring

Limit values are monitored using programmabie logic in the
CFC. Commands can be derived from this limit value indica-
tion.

Zero suppression

In & certain range of very low measured values, the value is set
to zero to suppress interference.

-

*

-
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Communication

!n terms of communlcathn, the'umts qffer substantial ﬂEXIbﬂ.lty Substation Controller
in the context of connection to Industrial and power automation
standards.

USB interface

There is a USR interface on the front of the relay. Al the relay
functions can be parameterized on PC by using DIGSL. |
Commissioning tools and fault analysis are built into the DIGSE

program and are used through this interface,

Rear interfaces

*» Time synchronization interface
Al units feature a permanently integrated electrical time
synchronization interface. It can be used to feed timing
telegrams in IRIG-B or DCF77 format into the units via time
synchronization receivers.

System interface Fig. 13 |EC 60870-5-103: Radial electrical connection
Communication with a central control system takes place

through this interface, The units can exchange data through
this interface via Ethernet and 1EC 61850 protocol and can also
be operated by DIGSI,

Service interface

The service interface was conceived for remote access to a
number of protection units via DIGSL. It also allows commu-
nication via modem. For special applications, a temperature
monitoring box (RTD box) can be connected to this interface.

System interface protocols

1EC 61850 protocol

The Ethernet-based IEC 61850 protocol is the worldwide standard
for protection and control systems used by power supply corpora-
tions. Siemens was the first manufacturer to support this standard.
By means of this protocol, information can also be exchanged
directly between bay units so as to set up simple mastetless
systems for bay and system interlocking. Access to the units via the
Ethernet bus is also possible with DIGSL

Fig. 14 Bus structure for station bus with £thernet and
IEC 60870-5-103 protocol IEC 61850, electrical and optical ring

The |EC 60870-5-103 protocol is an international standard for the

transmission of protective data and fault recordings. All messages ~ DNP3

from the unit and also control commands can be transferred by DNP (Distributed Network Protocol, version 3) is a messaging-
means of published, Siemens-specific extensions to the protocol. based communication protocol. SIPROTEC 75J66 is fully Level 1
Redundant solutions are also possible. Optionally it is possible to and Leve! 2-compliant with DNP3, which Is supported by a number
read out and alter individual parameters {only possible with the of protection units manufactures.

redundant module).

Modbus RTU protocol

This serial protocol is mainly used in industry and by power supply
corporations, and is supported by a number of unit manufacturers.
SIPROTEC units function as Modbus slaves, making their informa-
tion available to a master or receiving information from it. A
time-stamped event [ist is available.

NS

Siemens SIP « Chapter OvercurrentRrot ﬁion - Status October 2016; 13




SIPROTEC 7SJ66 o

Selection table

Multifunctional protection v v v 'e v v
functions

CTs 4 4 4 4 4 4

Vs 0i3 1] 34 3 4 014
Binary inputs 3-11 3-1 8-11 11-37 7-48 11-23
incl, Life contact

Binary outputs 5-9 4-9 6-9 8-19 5-26 8-16
Spring-type terminals - - - - - -
Auxiliary voltage DC 24 - 250V DC24-250V DC 24 - 250V BC24-250V  DC24-250V DC24-250V

AC115-230V  AC115-230V  AC115-230V AC115-230V ACT15-230V AC115-230V
UL listing v v v v v v
Surface mounting case © ® [ ® ® -
Detached operatar panel - - ) - L ® -
Languages gefenf;a_;:frliﬂ gelenlesfirfitru  gefenfesffriitie geleniesifr  gelenlesffrfiru  geleniptiesiiu
rusci

Front USB v B - - . v
Interfaces exchangeable v v v v v v

IEC 61850 ® ® ¢ ® L] .

{EC 60870-5-103 L] ] L] ® L] L]
Modbus RTU ] . L] * e [
Profibus FMS - L] L] ] ® -
Profibus DP L L . . ™ .
PROFINET IO L ® ® - L] -

DNP3 serialTCP * . [ ] - ° .

RSTP v v v v v v

PRP v v v v v v

HSR v v s v v '

¥ basic
- not available

e optional
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Typical connections

& Connection of current and voltage transformers

Standard connection

For grounded networks, the ground current is obtained from the
phase currents by the residual current circuit,

Li L1
L2 12
13 L3
52 52

8 ;
| |
AREES ik N = 3

Fig. 15 Residual current circuit without directional element Fig. 16 Sensitive ground-current detection without directional elerment

L1
L2
13
62\
)
&
rry - §

Fig. 17 Residual current circuit with directional element
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Typical connections

Connection for compensated networks

L1
The figure shows the connection of L2
two phase-to-ground voltages and the L3

Ve voltage of the open delta winding

and a phase-balance neutral current
transformer for the ground current. This
connection maintains maximurm precision
for directional ground-fault detection and
must be used in compensated networks.
Fig. 19 shows sensitive directional
ground-fault detection.

LSA2336-bppon.ops

Fig. 18 Sensitive directional ground-fault detection with directional element for phases

Lt
Connection for isolated-neutral 12
or compensated networks only L3
If directional ground-fault protection is 52
not used, the connection can be made ’

with only two phase current transformers,
Directional phase short-circuit protection
can be achieved by using only two
primary transformers.

LSA2338-bgpor.ops

' =

Fig. 19 Isolated-neutrat ar compensated networks

Connection for the synchro-check L1
(_ function L2

L3 »
The 3-phase system is connected as refer- ]
ence voltage, i. e, the outgoing voltages .
(any voitaga)

as well as a single-phase voltage, in this
case a busbar voltage, that has to be
checked for synchronism,

Fig. 20 Measuring of the busbar voltage and the outgoing feeder
voltage for the synchro-check

¥
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Typical applications

Overcurrent protection
phasefground non-directional

(Low-resistance) greunded network

Residual circuit, with 3 phase-current
transformers required, phase-balance
neutral current transformer possible

{Low-resistance} grounded networks Sensitive ground-fault protection

Phase-halance neutral current
transformers required

[solated or compensated networks  Overcurrent protection phases

non-directional

Residual circuit, with 3 or 2 phase
current transformers possible

{Low-resistance) grounded netwarks Overcurrent protection

phases directional

Residual circuit, with 3 phase-current
transformers possible

Phase-to-ground connection or
phase-to-phase connection

Overcurrent protection
phases directional

Isolated or compensated networks

Residual circuit, with 3 or 2 phase-
current transformers possible

Phase-to-ground connection or
phase-to-phase cannection

Overcurrent protection
ground directional

(Low-resistance) grounded networks

Residual circuit, with 3 phase-current
transformers required, phase-balance
neutral cuirent transformers possible

Phase-to-ground connection required

Sensitive ground-fauit
protection

Isolated networks

Residual circuit, if ground cureent

> 0,05 Iy on secondary side, otherwise
phase-balance neutral current
transformers required

3 times phase-to-ground connection or
phase-to-ground connection with open
delta winding

Sensitive ground-fault protection
cos I measurement

Compensated networks

Phase-balance neutral current
transformers required

Phase-te-ground connectton with open
delta winding required

Busbar

Voot

& Connection of circuit-breaker

Emergency OFF

Undervoltage releases

Undervoltage releases are used for auto-

“|iva status
contagt

* sea note

matic tripping of high-voltage motors.

Example:
DC supply voltage of control system fails
and manual electric tripping is no longer
possible.

Automatic tripping takes place when

Trip coil

Undervoltage

release
52a
R

*closes when the
protection device is
functioning properly

LSAZ338-copon.opa

voltage across the coil drops below the
trip Jimit. In Fig. 21, tripping occurs due to
failure of DC supply voltage, by automatic
opening of the live status contact upon
failure of the protection unit or by short-
clreuiting the trip coil in event of network

Fig. 21

Undervoltage release with make contact (50, 51}

Bushar

fault, Voot

In Fig. 22 tripping is by failure of auxiliary
voltage and by interruption of tripping

Inverter from
CFC-Logic

62

circuit in the event of network failure. Upon
failure of the protection unit, the tripping

ot

Tripi‘ 3
ANS! 50,

1.

circuit is also interrupted, since contact
held by internal logic drops back into open
position.

Trip coil
Undervoltage
release

The trip contact closes
when no system
disturbance exists

LSAZ340-copon.ops

Vorm

Fig. 22 Undervoltage trip with locking contact {trip signal 50 is inverted)
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SIPROTEC 75J66

Typical applications B

Trip circuit supervision (ANSI 74TC)
Bushar

One or two binary inputs can be used for Yoot
monitoring the circuit-breaker trip coil

including Its incoming cables. An alarm

signal occurs whenever the circuit is

Protection indications
B11* General trip

interrupted. 2851* CB close command
g2  ©8B2* Trip chreuit supervi-

sion; Trip relay
Lockout (ANSI 86) I::| 6853* Trip circuit supervi-

sion: CB aux
52a open, when CB is open
£2b open, when CB is closed
Bl Binary input

All binary outputs can be stored like LEDs
and reset using the LED reset key. The

lockout state is also stored in the event of
supply veltage failure. Reclosure can only

TRIP  jBreaker| BI1 | BI2

&
occur after the lockout state is reset. 4 &
3 % contact
Reverse-power protection for duai wl g open |closed
opan  |open

~ *> closed |closed

supply {ANSI 32R) v
DT

If power is fed to a bushar through two e closed |open
parallel infeeds, then in the event of any
fault on one of the infeeds it should be
selectively interrupted. This ensures a
continued supply to the busbar through
the remaining infeed. For this purpose,
directional devices are needed which
detect a short-circuit current or a power
flow from the busbar in the direction of
the infeed. The directional overcurrent 52 52
protection is usually set via the load
current. It cannot be used to deactivate
tow-current faults, Reverse-power i
protection can be set far below the rated !
power. This ensures that it also detects
power feedback into the line in the event Bushar
of low-current faults with levels far below —— —
the foad current. x52 82
Reverse-power protection is performed via \
the “flexible protection functions” of the
SIPROTEC 75)66.

|l
x|

Fig. 23 Trip circuit supervision with 2 binary inputs

Infeed A Infeed B

LSA41160-cn.ops

"%

Feeder Faeder

Fig. 24 Reverse-power protection for dual supply
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iy SIPROTEC 7SJ66

Selection and ordering data

SIPROTEC 75166 multifunction protection relay and bay controller

Housling, inputs, outputs
Housing 143 19%, 4 x U, 4 x1, 16 81, 7 BO, 1 life contact

23
" rzses[10-0000O0-0000-000

23356 7 897101112 13141516 171819

4 . 4

Housing 143 19%, 4 x U, 4 x], 22 Bl, 10 BO, 1 life contact

Housing 1/2 19°, 4 x U, 4 x 1, 36 BI, 23 BO, 1 life contact, 4 function keys

Measuring inputs
Lh=1AIn=1A (min. =0.05 A)
Position 15 only with A, C, E, G

Iph =1 A, Iy=sensitive {min. = 0.001 A}
Position 15 only with B, D, F, H

Iph = 5A In=5A{min.=0.25A)
Position 15 only with A, C,E. G

Ioh =5 A, Iy = sensitive {min. = 0.001 A)
Position 15 only with 8, D, F, H

Rated auxiliary voltage {power supply, indica/tion voltage)
DC 110 to 250 V, AC 115 to 230 V, threshold binary input DC 69 V

DC 110 to 250 V, AC 115 to 230V, threshold binary input DC 138V

Construction
Flush-mounting case, screw-type terminals, 8-line text disptay

Flush-mounting case, spring-type terminals (direct connection), screw-type terminals for CT connec-
tion (direct connectionfring-type cable jugs), 8-line text display

Flush-mounting case, screw-type terminals, graphical display

Flush-mounting case, spring-type terminals {direct connection),
screw-type terminals for CT connection {direct connectioniring-type cable lugs), graphical display

Region-specific default settings/function versions and language settings
Region World, 50/60 Hz, IECIANSI, fanguage: English (language can be changed)

Region World, 50160 Hz, [ECJANSI, language: Spanish {language can be changed)

Region RY, 50160 Hz, IECIANSI, language: Russian (language can be changed)

System Interface (Port B)
No system interface

JEC 60870-5-103, electrical R5485, RI45-connector 1

Modbus RTU, electrical RS485, RI45-connector

LoD

DNP3, R5485 1)

LOG

[EC 61850, 100 Mbit Ethernet, electrical, double, RI45-connector 2

LOR

IEC 61850, 100 Mbit Ethernet, optical, double, LC-connector 2

LOS

DNP3 + IEC 61850, 100 Mbit Ethernet, electrical, double, RJI45-connector 2

L2R

DNP3 + [EC 61850, 100 Mhit Ethernet, optical, double, LC-cannector 2

wlw [eliw|lv{iw|™ o

L2S

Service interface (Port C)

No interface

DIGSI 4! Modem / RTD-box, electrical R5485, Rl45-connector

Ethernet port (DIGS! port, RTD box connection, not |EC 61850), R145-connector

Functionality
See next page

1} only avallable with position 12 =0 or 2
2) only available with position 12 =0 or &

Continued on next page

N
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SIPROTEC 75J66

Selection and ordering data

I

 SIPROTEC 75166 multifunction protection relay and bay controller

123456 7 B 2 101112 12141516 171812

- rsis610-00100-0200-000

Basic version ANSINo.  PBescription
Cantrol FlA
50i51 Overcurrent protection I>, I>>, I>>>, I
SONSTN Ground-fault protection Ig>, Te>e>, Ie»>3, Igp
SON/5TN  Insensitive ground-fault pratection via
[EE function: fge>, Tge>, Teep!
S0/50N Flexible protection functions (index quantities
derived from current): Additional time-overcurrent
protection stages Iy, Is>>>, Iexbot
BV Voltage-dependent inverse-time ovarcurient protectton
49 Overload protection {with 2 time constants)
46 Phase balance current protection
(negative-sequence protection)
37 Undercurrent monitoring
47 Phase sequence
5ON{64 Displacement voltage
50BF Breaker failure protection
74TC Trip circuit supervision, 4 setting groups, cold-load pickup
Inrush blocking
86 Lockout
Basic+ Basic version {see above) FlE
VP f 27159 Under-fovervoitage
810/ Under-foverfrequency
27Q Undervoltage-controlled reactive power protection
27147159(N) Flexible protection (index quantities derived from
32/55181R  current and voltages): Voltage, power, p.f.,
rate-of-frequency-change protection
Basic + Basic version (see above) P|E
V,Bf IEF 27159 Under-fovervoltage
810/ Under-foverfrequency
27Q Undervoltage-controlied reactive power protection
27147159(N) Flexibte protection {index guantities derived from
32/55/81R  current and voltages): Voltage, power, p.f.,
rate-of-frequency-change protection
Basic + Basic version (see above) FIC
Dir 67167N Direction determination for overcurrent, phases and
ground
Basic + Basic version (see above) FlG
Dir V,Pf 67167N Direction determination for overcurrent, phases and
ground
27159 Under-fovervoltage
810/ Under-foverfrequency
‘ 27Q Undervoltage-controlled reactive power protection
( , 27/47159(N) Flexible protection (index quantities derived froam
- 32/55/81R current and voltages): Voltage, power, p.f.,
rate-of-frequency-change protection
Basic + Basic version (see above) ’ PG
Dir V.Pf IEF 67167N Direction determination for overcuirent, phases and
ground
27159 Under-Jovervoltage
810/U Under-Joverfrequency
21Q Undervoltage-controlled reactive power protection
27147159(N) Flexible protection (index quantities derived from
32/55181R  current and voltages): Voltage, power, p.f.,
rate-of-frequency-change protection
Basic + Basic version (see above) ple
Dir IEF 67/67N Direction determination for overcurrent, phases and
ground
Continued on

next page

V. B, f = Voltage, power, frequency protection 1) only with position 7 =1 or 5 (non-sensitive ground current input)
Dir = Directional overcurrent protection

IEF = Intermittent ground fault

20 Siemens SIP - Chapter Overcurrent Protection - Status October 2016



Selection and ordering data

‘SIPROTEC 75J66 multifunctl.u'ri proiéétion relay 'and bay controller IR ‘ . . 7516'6DD-DEHWW-DHDH-D{]D

ANSINo.  Description
Basic + elpl»
Sens.earth-f-det. Basic version (see page before)
Dir REF 67167N Directfon determination for overcurrent,
phases and ground
67Ns Directional sensitive ground-fault detection
67Ns Directional intermittent greund fault protection
Basic + Sens.earth-f-det, Basic version (see page before} P|D|?
Dir 1EF REF 67167N Direction determination for overcurrent,
phases and ground
67Ns Directional sensitive ground-fault detection
67Ns Directional intermittent ground fault protection
87N High-impedance restricted ground fauit

Intermittent earth-fault

Basic + Sens.earth-f-det, Basic version {see page before) FiE[2
V,Bf REF 67Ns Directional sensitive ground-fault detection

67Ns Directional intermittent ground fault protection

87N High-impedance restricted ground fault

27159 Under-Jovervoltage

310 Under-Joverfrequency

27Q Undervoltage-cantrolled reactive power protection

27147159(N)Flexible protaction {index quantities derived from
32/55I181R current and valtages): Voltage, power, p.f.,
rate-of-frequency-change protection

Basic + Sens.earth-f-det. Basic version (see page hefore) E|Bp
REF 67Ns Directional sensitive ground-fault detection
67Ns Directional intermittent ground fault protection
87N High-impedance restricted ground fault
Basic + Sens.earth-f-det. Basic version (see page before) H|F[@
Motor V,Rf REF 67Ns Directional sensitive ground-fault detection
67Ns Directional intermittent ground fault protection
87N High-impedance restsicted ground fault
4814 Starting fme supervision, locked rotor
66/86 Restart inhibit
51M Motor load jam protection
Motor statistics
27159 Under-fovervoltage
810U Under-foverfrequency
27Q Undervoltage-controlled reactive power protection
27147159{N) Flexible protection {index quantities derived from
32{55/81R current and voltages): Voltage, power, p.f.,
rate-of-frequency-change protection
Basic + Sens.earth-f-det. Baslc version {see page before) al
Motor Dir V,P.f REF 67167N Direction determination for overcurrent, H
phases and ground
67Ns Directional sensitive ground-fault detection
67Ns Directional intermittent ground fault protection
87N High-impedance restricted ground fault
4814 Starting ime supervision, locked rotor
66/86 Restart inhibit
51M Motor load jam protection
Motor statistics
27159 Under-fovervoltage
810/U Under-foverfrequency
27Q Undervoltage-controlled reactive power protection

27147159(N) Flexible protection (index quantities derived from
32/55{81R current and voltages): Voltage, power, p.f.,
rate-of-frequency-change protection

Continued on
V, B f = Voltage, powaer, frequency protection next page
Dir = Directional overcurrent pratection
JEF = Intermittent ground fault
REF = Restricted earth fault

2) For isotatedfcompensated networks, only with postition 7=2,6 {seasitive earth current input)

Siemens SIP - Chapter Overcurrent Protection - Status Qctober 207 6| 21




SIPROTEC 75166 ez

Selection and ordering data

123456 7 % 9 1011i2 12141516 171819

SIPROTEC 75166 multifunction protaction relay and bay controller ~ -~ 751661 D-DDDDD—QDDQ O0an
T 3
ANSI No.  Description E E
Basic + Sens.earth-f-det. Basic version (see page 20) ER' H Z)E
Motor Dir IEF VR, REF 67167N Direction determination for overcurrent, ' H
phases and ground ; ;
67Ns Directional sensitive ground-fault detection E E
67Ns Directional intermittent ground fault protection ! :
87N High-impedance restricted ground fault . H
48114 Starting ime supervision, locked rotor ; :
66186 Restart inhibit I
51M Motor load jam protection ! :
Motor stafistics : H
27159 Under-fovervoltage i ‘
810/U Under-foverfrequency i 1
270 Undervoltage-controlted reactive power protection ' t
27147i59{N) Flexible protection (index quantities derived from . H
32/55/81R current and voltages): Voltage, power, p.f, ) {
rate-of-frequency-change protection i E
i
Basic + Basic version (see page 20) g !
Motor Dir V,F,f 67/67M  Direction determination for overcurrent, ; ;
phases and ground ! H
4814 Starting ime supervision, locked rotor H {
6686 Restart inhibit i i
5tM Moter load jam protection : E
Motor statistics H t
27159 Under-fovervoltage . H
810/U Under-foverfrequency : i
270 Undervoltage-controlled reactive power protection ; :
27147159(N) Flexible protection {index quantities derived from ! :
32/55/81R  current and voltages): Voltage, power, p.f., ! 3
rate-of-frequency-change protection i i
* Basic + Basic version {see page 20) I'H A '
Motor 48114 Starting ime supervisicn, locked roter i H
66186 Restart inhibit : :
51M Motor load jam protection ' '
Motar statistics ! :
1
Measuringifauit recording 5 E
With fault recording 1 !
With fault recording, average values, min/max values 3 E
Auto reclosing, fault locator, synchro-check E:ﬁ;
Without a
79 With 79 1
21FL With fault locator 2
79,21FL  With 79 and fault locator 3
25 With synchronization 4 ;;
7

25, 79, 21FL With synchronization, 79 and fault locator

V, B, f =Voltage, power, frequency protection

Dir = Directional overcurrent protection 3) synchracheck {no asyachronous switching), one function group
IEF = Intermittent ground fault
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Selection and ordering data

DIGS1 4

Software for engineering and operation of all Siemens
protection davices up to SIPROTEC 4 and SIPROTEC Compact.
Supports MS Windows 7 ProfessionalfUltimate/Enterprise and
MS Windows Server 2008 R2,

Basic
Full version with license for 10 computers, on CD-ROM 7XS5400-0AA00
{authorization by serial number)

Professional

DIGS] 4 Basic and additionally SIGRA (fault record analysis),

CFC Editor (logic editor), Display Editor (editor for defaultand  yys5402-0AA00
control displays) and DIGSI 4 Remote {remote operation)

Professional + |IEC 61850

Complete version:

DIGSI 4 Basic and additionally SIGRA {fault record analysis),

CFC Editor (logic editor), Display Editor (editor for control

displays),

DIGSI 4 Remote (remote operation) 7X55403-0AA00
+ 1EC 61850 system configurator

IEC 61850 System configurator

Software for configuration of stations with IEC 61850 commu-

nication under DIGS], running under MS Windows Server 2008 {

XP Professional Edition / Windows 7 Uitimate / Enterprise

Optional package for DIGS| 4 Basis or Professional

License for 10 PCs. Authorization by serial number, On CD-ROM  7X55460-0AA00

SIGRA 4

Software for engineering and operation of all Siemens
protection devices up to SIPROTEC 4 and SIPROTEC Compact.
Supports MS Windows 7 Professional/Ultimate/Enterprise and

MS Windows Server 2008 R2. 7X55410-0AA00
Temperature monitoring box

RTD-box TR1200 (RS 485) 7XV5662-6AD10
RTD-box TR1200 IP {Ethernet) 7XV5662-8AD10

Varistor/Voltage Arrester
Voltage arrester for high-impedance REF protection

125 Vrms; 600 A; 15/5 256 C53207-A401-D76-3

240 Vrms; 600 A; 15/5 1088 £53207-A401-D77-1
Manual for 75166

English C53000-B1140-C383-x 1

1) x = please inquire for latest edition (exact Order No.)
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SIPROTEC 75J66

Connection diagram

e

;____T::_\.V —
T At

N~
A BO1 r ! ii
H :]
BO2 -~—H{1P5
B
L L 1 P6
1
IC BO3 —~——L{ 1 P7
BO44>~—+{_1P8
IN/INs : — 1 pg
I
BO5 {1 P11
VA BO6 ~— L P12
32 L p10
, 1K1
BO7 . L K13
V4 K12
I
I
, LI K15
Life contact i
'/ 1 K18
| BI1 !
i I
1= 4'2'_| =t L P
- Bl2 Power Supply N P2
— | I: I

Bl4
1 BI5
F11 t1  BI6
F12 C—H—tF—1BI7

F10 T =
, K1 CT—H +A— BI8
( K2 C—H—*{1—1BI9

K3 —+HH+—+1—1BI10
K4 —_+H+——F1—¢BI11
K5 l:F—:——-——*lZ}——‘-BHZ
K6 CH———I{1—BI13
K7 F——+14BIM4
K8 ——+———tF—1BI15
K9 — +—t1—1BI16

Fig. 25 SIPROTEC 75J661 connection diagram

System Interface

RJ45

Service interface

RJ45

Time Synchronization

RJ45

Front PC [nterface

use

+
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SIPROTEC 75]66

N
Dimensions
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(Front View)

Fig, 28 Bimensional drawing for SIPROTEC 75)66 (housing size 1/3)
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SIPROTEC 75J66

Dimensions
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42 pimensional Drawing
(Front View)

Fig. 30 Dimensional drawing of a SIPROTEC 75J66 (housing size 1/2)
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Technical Data

4

This chapter provides the technical data of the device SIPROTEC 78J66 and its individual functions, including
the limit values that may not be exceeded under any circumstances. The electrical and functional data for the

maximum functional scope are followed by the mechanical specifications with dimensioned drawings.

4.1 General Device Data 447
42 Definite-time Overcurrent Protection 454
43 Inverse-time Overcurrent Protection 456
4.4 Directional Qvercurrent Protection 487
45 Inrush Restraint 469
46 Dynamic Cold Load Pickup 470
4.7 Single-phase Overcurrent Protection 471
4.8 Voltage Protection 472
4.9 Negative Sequence Protection (definite-time characteristic) 474
4,10 Negative Sequence Protection {inverse-time characteristics) 475
4.11 Motor Starting Time Supervision 481
4.12 Motor Restart Inhibit 482
413 Load Jam Protection, 483
4,14 Frequency Protection 484
4.15 Undervoltage-controlled Reactive Power Protection (27/Q) 485
4.16 Thermal Overload Protection 487
417 Ground Fault Detection (Sensitive/insensitive) 489
4,18 Intermittent Ground Fault Protection 497
419 Directional Intermittent Ground Fault Protection 498
4,20 Automatic Reclosing 499
4.21 Fault Locator 500
4.22 Breaker Failure Protection 501
4.23 Flexible Protection Functions 502
4.24 Synchronization Function 505
4,25 RTD Box for Temperature Detection 507
4.28 User-defined Functions (CFC} 508
SIPROTEC, 78J66, Manual 445

C53000-B1140-C383-5, Release Date 02.2017



“ha
Technical Data
4
4.27 Additional Functions ‘ 514
428 Switching Device Control - 519
4,29 Dimensions 520
{(
o
446 SIPROTEC, 78J66, Manual

C63000-B1140-C383-5, Release Date 02.2017
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Technical Data

4.1 General Device Data

41.1 Analog Inputs

Current Inputs

4.1 General Device Data

Nominal Frequency fyrom 50 Hz or 80 Hz |(adjustable)
Nominal Current Tiom TAorbA
Ground Current, Sensitive Tns <linearrange 1.6 A"

Burden per Phase and Ground Path
= at INom = 1 A
-at INom =5A

- for sensitive ground fault detection at 1.6 A

Approx. 0.02 VA
Approx. 0.40 VA
Approx. 0.10 VA

Load capacity current path
- Thermal (rms)

1001, for1s
41, continuous

Current overload capability for high-sensitivity input I,y

- Thermal (rms})

- Dynamic {peak value)

i50Afor1s
15 A continuous

i only in models with input for sensitive ground fault detection (see ordering data in Appendix A.1)

Voltage Inpuis

Nominal Voltage

100 V to 230 V(adjustable)

Measuring Range

oOvtc170V

Burden at 100V Approx. 0.15 VA
AC Voltage Input Overload Capacity
— thermal (rms} 230 V continuous
41.2  Auxiliary Voltage
Direct Voltage
Power supply via integrated converter
DCit0V/DC220V

Rated auxiliary voltage DC V,,,,

Permissible Voltage Ranges

DC88Vic DC 250V

AC Ripple Voltage, 15 % of the auxiliary voltage

Peak to Peak, IEC 60255-11

Power Input Quiescent Energized
75J661 Approx. 5 W Approx. 9 W
7854662 Approx. 5W Approx. O W
73J663 Approx, 7 W Approx. 11 W

SIPROTEC, 78J66, Manual
C53000-B1140-C383-5, Release Date 02,2017
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Technical Data

R
.

4.1 General Device Dala

Bridging time for failure/short-circuit, IEC 60255-

=50msatvVz=DC 10V

11 (in not energized operation) =o0msatV =DC 24 V

Alternating Voltage
Voltage Supply via Integrated Converter
Rated auxiliary voltage AC Vi, AC 18V AC230V
Permissible Voltage Ranges ACO92Vto 132V AC184 Vo 265V
Power input (at AC 115 V/ 230 V) Quiescent Energized
75J661 Approx. 5 VA Approx. 11 VA
73J662 Approx. 5 VA Approx. 11 VA
78J663 Approx. 9 VA Approx. 18 VA

(L 4.1.3 Binary Inputs and Outputs

Binary Inpufs
Variant Number
75J661 18 (configurable)
754662 22 (configurable)
734663 36 (configurable)

. ( Output Relays
{

448

Current consumption, picked up
{independent of the operating voltage)

approx. 1.2 mA

Pickup time approx. 1 ms

Secured switching threshold adjustable with jumpers
for nominal voltages DC1MOV/DC 220V
Maximum permissible voltage DCA00V/AC 250V

Output relay for commands/annunciations, alarm relay

Number and Information According to the order variant (allocatable)

Order Variant NO contact NO / NC selectable|Life contact
75J661 6 1 1 (NC contact)
75J662 8 2 1 (NC contact}
75J663 23 2 1 {NO/NC selectable)
Switching Capablity BRAKE  [20 %2 20 W resistive 25 w

Switching Voltage DC250V/AC 250V

admi_sslble current per contact 5A

(continuous)

?gggiﬁ'j ﬁ;g‘;’”* per contact 144 & for 0.5 s (NO contact)

Total current on common path |5 A continuous, 30 Afor0.5s

S TEC, 75.J686, Manual
C53000-B1140-C383-5, Release Date 02.2017



Technical Data

4.1.4

User Interface

Communication Interfaces

4.1 General Device Data

Connection

front side, USB port for connecting a personal computer

Operation

With DIGSI

Transmission speed

min. 4,800 Bd; max. 115,200 Bd;
Factory Setting: 115,200 Baud; Parity. 8E1

Bridgeable distance

16m

Service/Modem Interface

Connection

isolated interface for data transfer

Operation With DIGSI

Transmission Speed

min. 4,800 baud, max, 115,200 baud;
Factory setting 38,400 Baud

Connection for flush-
mounted casing

rear panel, mounting location ,C*,
RJ45 connector

Connection for : .
R&485 surface-mounted at jche housing mounted case on the case bottom;
: shielded data cable
casing
Test Voltage 500 VAC
RS485

Maximum Distance of 3,280 fest (1,000 m)

Transmission

System Interface

IEC 80870-5-103 RS485

isolated interface for data transfer to a master terminal

Connection for flush-mounted casing

rear panel, mounting location B,
RJ45 connector

Test Voltage 500 VAC
I min, 1,200 baud, max. 57,600 baud,
Transmission Speed Factory setfing 9,600 baud

Maximum Distance of Transmission

max. 0.62 miles (1 km}

MODBUS R&485

Connection for flush-rmounted casing

Rear pane!, mounting location ,B*, RJ45
connector

Test Voltage

500 VAC

Transmission Speed

up to 18,200 Bd

Maximum Distance of Transmission

max. 0.62 miles {1 km)

Ethernet electsical for
DIGSI
IEC61850

rear panel, mounting location ,B*

Connection for flush-mounted casing |2 x RJ45 socket contact
100BaseT acc. to IEEE802.3

Test voltage (reg. socket) 500V, 50 Hz

Transmission speed 100 Mbit/s

Bridgeable distance

65.62 feet (20 m}

SIPROTEG, 7866, Manual

C53000-B1140-C383-5, Release Date 02.2017
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Technical Data
4.1 General Device Data
Time Synchronization Interface
- DCF 77 / IRIG B Signal
Time Synchronization {Telegram Format IR1IG-B0O0O)
. ‘ Rear panel, mounting location A

Connection for flush-mounted case RJ45 connector

Signal Nominal Voltages selactable 5V, 12Vor24Vv

Test Voltage 500 V; 50 Hz

Signatl Levels and Burdens

Nominal Signal Voltage
5V 12V 24V
Virion 6.0V 188V 31V
Vieow TOVatliyy =025 MA  [1.4V at Iy = 0.25 MA 1.9V at I oy = 0.25 MA
Titin 45mAto 9.4 mA 45mA 10 9.3 mA 45mA to 8.7 mA
( o 890 atV, =4V 1930 at V, = 8.7 V 3780 atV,= 17 V
{ ' 640atV,=6V 1700 atV, = 16.8 V 3560 at V; = 31 V

41.5 Electrical Tests

Regulations

1EC 80255 (product standards)

ANSIIIEEE Std C37.90.0/.1/.2

DIN 57435 Part 303

for more standards see also individual functions

Standards:

Insutation Test

Standards: {EC 60255-5 and i{EC 60870-2-1

High Voltage Test (routine test) Al circuits except
power supply, Binary Inputs, Communication Inter- [2.5 kV (rms), 50 Hz
( ' face and Time Synchronization Interfaces

High voltage test {routine test). Auxiliary voltage and
binary inputs

High Voltage Test (routine test). Only Isolated Com-
munication and Time Synchronization Interfaces

Impulse Voltage Test (type test). All Circuits Except
Communication and Time Synchronization Interfac-
es, Class I

s,

3.5kV

500 V (ms), 50 Hz

5 kV (peak value); 1.2/50 ps; 0.5 J;
3 positive and 3 negative impulses at intervals of 1 s

EMC Tests for Immunity (Type Tests)

IEC 60255-6 and -22, {product standards)
Standards: EN 50082-2 {genetic standard)
DIN 57435 Part 303

High frequency test . .y . .
2.5 kV (Peak); 1 MHz; 1= 15 ps,; 400 Surges per s; Test
I(;E];}Sg(:ﬁ55-22-1, Class Hl and VDE 0435 Part 303, duration 2 s; R, = 200 £
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Technical Data

4.1 General Device Data

Electrostatic discharge
IEC 60265-22-2, Class |V and IEC 61000-4-2, Class
\Y

8 kV contact discharge; 15 kV air discharge, both polar-
Hties; 160 pF; R;= 330 @

Exposure to HF field, non-modulated
IEC 60255-22-3 (report), Class IIf

10 Vim: 27 MHz to 500 MHz

Irradiation with HF field, amplitude modulated
{EC 61000-4-3, Class ill

10 Vim; 80 MHz to 1000 MHz; 80 % AM; 1 kHz

Irradiation with HF field, pulse modulated
IEC 61000-4-3/ENV 50204, Class Ill

10 Vim; 900 MHz; repetition frequency 200 Hz; duty
cycle of 50 %

Fast transient disturbance variables / burst
IEC 60255-22-4 and IEC 61000-4-4, Class |V

4 KV, 6/50 ns; 5 kHz; burst length = 15 ms; repetition
rate 300 ms; both polarities; R; = 50 ©; test duration 1
min

High energy surge voltages (SURGE),
IEC 61000-4-5 Installation Class 3

Impulse: 1.2/50 p

Auxiliary voltage

common mode: 2 kV; 12 ; 9 gF
Diff. mode:1 kV; 2 &; 18 pF

Measuring inputs, binary inputs
and relay outputs

common mode; 2 kV, 42 ¢; 0.5 pF
Diff. mode: 1 kV; 42 ©; 0.5 uF

HF on lines, amplitude-modulated
{EC 61000-4-8, Class lil

10 V: 150 kHz to 80 MHz: 80 % AM: 1 kHz

Power system frequency magnetic field
IEC 61000-4-8, Class IV,
IEC 60255-6

30 A/m continuous; 300 A/m for 3 s; 50 Hz: 0.5 mT:
50 Hz

Oscillatory surge withstand capability
ANSI/IEEE C37.800.1

2.5 to 3 kV (peak vatue); 1 to 1.5 MHz; damped oscilla-
tion; 50 surges per s; Test Duration 2 s; R, = 150 Q o
200Q

Fast Transient Surge Withstand Cap.
ANSI/IEEE €37.900.1

4 kV to 5kV; 107150 ns; 50 pulses per s; both polarities;
Test Duration 2 5; R =80 &

Radiated Electromagnetic Interference
ANSIAEEE Std C37.90.2

35 Vim: 25 MHz to 1000 MHz

Damped oscillations

2.8 kV (Peak Valus), polarity alternating 100 kHz, 1

IEC 60884, IEC 61000-4-12

MHz, 10 MHz and 50 MHz, R; =200 O

EMC Tests for Noise Emission (Type Test)

Standard: EN 50081-* (technical generic standard)
Radio noise voltage to lines, only auxiliary voltage |150 kHz to 30 MHz
IEC-CISPR 22 Limit Class B
Interference field strength .
IEC-CISPR 22 30 MHz to 1000 MHz Limit Class B
Harmonic currents on the network lead at 230 VAC | Device is to be assigned Class D (applies only for
IEC 61000-3-2 devices with > 50 VA power consumption)
. Voltage fluctuations and flicker on the network lead
at 230 VAC Limits are observed
IEC 61000-3-3
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Technicaf Data
4.2 Definite-time Overcirent Protection

4.2 Definite-time Overcurrent Protection

Operating Modes .
Three-phase Standard
Two-phase Phases Aand C

Measuring Technijque

All elements First harmonic, rms value (true rms)
50-3, 50N-3 instantaneous values

Setfing Ranges / Ingrements

for Iyem = 1 Aj0.10 A to 35.00 A or « (disabled)
for hyom = 5 A|0.50 A to 175.00 A or « {disabled)
for Inoy = 1 AJ0.05 A to 35.00 A or « (disabled)
for Inom =5 A|0.25 A to 175.00 A or e (disabled)

Increments 0.01 A

Pickup current phases

Increments 0.01 A

Pickup currents ground

Delay times T 0.00 s to 60.00 s or « (disabled) Increments 0.01 s
Dropout delay times 50 T DROP-OUT, 50N T
DROP-OUT ) 0.00s1060.00s Increments 0.01 s
Times
Pickup times (without Inrush restraint, with restraint + 1 period)
First harmonic, rms value
- for 2 x setting value approx. 30 ms
- for 10 x setting value approx. 20 ms
Instartaneous value
- for 2 x seffing value approx, 16 ms
- for 10 x setling value approx. 16 ms
DPropout Times
First harmonic, ms value approx. 30 ms
Instantaneous value approx. 40 ms
Switching time OOT (Qutput Operating Time) | <10 ms
Additional delay of the output medium used
Dropout Ratlo
Dropout ratio for
- first harmonic, rms valus approx. 0,95 for My, = 0.3
~ instantaneous value approx. 0,90 for Uy, = 0.3
Tolerances
. ‘ 2 % of sefting value or 10 mA at Ly, = 1A
Pickup currents or 50 MA &t Iy, = 5 A
Delay times T 1% or 10ms
454 PROTEC, 75J66, Manual
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Technlcal Data

4.2 Definite-time Overcurrent Protection

Influencing Variables for Pickup and Dropout

(with full displacement)

Power supply direct voltage in range 0.8 < Vpg/Vogyen < 1.15 1%
Temperature in range 23.00 °F (-5 °C) £ ®,;, < 131.00 °F (85 °C) 0.5 %10 K
Frequency in range 25 Hz to 70 Hz 1%
Harmonics

- up to 10 % 3rd harmonic 1%

- up to 10 % 5th harmonic 1%
Transient overreaction during fundamental harmonic measuring procedure for « > 100 ms <5%
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Technical Data

4.3 Inverse-time Overcuirent Protection

4.3

Inverse-time Overcurrent Protection

Operating Modes

Three-phase Standard

Two-phase Phases Aand C

voltage-independent,
voltage-controlled,
voltage-dependent

Measuring Technigue

All elements . First harmonic, ms value (true ms)

Setfing Ranges / Increments

O Tyom = 1 A|0.10 Af0 .00 A

Increments 0.01 A

Pickup current 51 (phases) ol =5 Al0B0 AL 50,00 A
Nom ™ ' .

for Tyom = 1 A|0.05 A to 4.00 A

Increments 0.01 A

Pickup current 51N {ground) ol 5 Al025 Ao 2000 A
Norn - . .

Time muitiplier T for 81, 51N for IEC curves 0.05 s {0 3.20 5 or o (disabled)

Increments 0.01 s

Time multiplier T for 51, 51N for ANSI curves 0.50 s to 15.00 s or « (disabled)

Increments 0.01 s

Undervoltage threshold 51V V< for release of 51|10.0 Vio 1250 V

Increments 0.1V

Trip Time Curves acc. to IEC

456

Acc. to |EC 60255-3 or BS 142, Section 3.5.2 (see also Figures 4-1 and 4-2)

te —014 1 g

INVERSE =
(Type A) (I/ip)°‘°2—1 p
VERY INVERSE (Type B) t= —22 _.T,  [s]
(1) -1
EXTREMELY INV. (Type C) t = HL.TP [s]
(171,71
LONG INVERSE (Type B) t= —=0—.T,  [s]
(/1) -1
Where:

t  Triptime in seconds
T, Setling Value of the Time Multiplier
I Fault Current

I, Sefting Value of the Pickup Current

P

The tripping times for U, = 20 are identical with those for I, =20

For zero sequence current, read 310p instead of 1, and Ty, instead of T,;
for ground fault, read I, instead of I, and Ty, instead of T,

Pickup threshold approx. 1.10 - L,
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Technical Dala

4.3 Inverse-time Overcurrent Protection

Dropout Time Characteristics with Disk Emulation ace. to [EC

Acc. to IEC 60255-3 or BS 142, Section 3.5.2 (see also Figures 4-1 and 4-2)

INVERSE (Type A) treset = —r T,  [s]
1-(171,)
VERY INV. (TYpe B)  tpeger = — 2 . T, [s]
1—-(1715)
EXTREMELY INV. treset * —22 T, [s]
(Type C) 1=("1p)
LONG INVERSE tReset = 05T, 8]
(Type B) - (1715)
Where:

treset Reset Time

Ty Setting Value of the Time Multiplier
| Fauit Current

lp  Setting Value of the Pickup Current

The dropout time curves apply to (LIp) < 0.80

For zero sequence current, read 310p instead of I, and Ty, instead of T;

for ground fault, read I, instead of I, and Tyg, Instead of T,

Dropout Setting

Tolerances

[EC without Disk Emulation 0.95 - pickup value

approx. 1.05 - selting value I, for /Ty > 0,3, this coresponds to approx.

IEC with Disk Emulation approx. 0.90 - I, setting value

Pickup/dropout thresholds I, I,

2 % of setting value or 10 mA for Iy, = 1 A, or 50 mA for Iy, = 5 A

Trip time for 2 = =20

5 % of reference (calculated) value + 2 % current tolerance, or 30 ms

Dropout time for Ty, < 0.90

5 % of reference (cafculated) value + 2 % current tolerance, or 30 ms

Influencing Variables for Pickup and Dropout

Power supply direct voltage in range 0.8 < Vpe/Vpgyom < 1.15 1%
Temperature In range 23.00 °F (-5 °C) < G, < 131.00 °F (65 °C) 0.5 %/M0K
Frequency in range 25 Hz to 70 Hz 1%
Harmonics
- up to 10 % 3rd harmonic 1%
- up to 10 % 5th harmonic 1%
Transient overreaction during fundamental harmonic measuring procedure for © > 100 ms

: : <5 %
{with full displacement)
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Technical Data
4.3 Inverse-time Overcurrent Protection
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Figure 4-1 Dropout Time and Trip Time Curves of the Inverse Time Overcurrent Protection, acc. to IEC
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Technical Data

4.3 Inverse-time Overcurrent Protection

Trip Time Curves acc. to ANSI

Acc. to ANSI/IEEE (see also Figures 4-3 fo 4-6)

| Fault Current

8.9341
INVERSE t = (——poa— +0.17966) . D
(1Y 4
0.2663
SHORT INVERSE  t = ( +0.03393) D

56143
LONG INVERSE ~ t = +2.18592) - D
Qmw-1 )
0.0103
MODERATELY INV. t = {—"%-° 40.0228).D
((lnp)"-” -1 )
3.922
VERVINVERSE  t= (222"~ +00982) D
)71
EXTREMELY NV, t = (257 +0.02434) D
R
0.4797
EINV. t= (271 0.21359).D
DEFINITE INV ((mp)tm__1 )
Where:
t  Tiip Time

D Selling Value of the Time Multiplier

o Setling Value of the Pickup Current

[s]

[s]

[s]

[s]

[s]

[s]

[s]

The tripping times for I/1, = 20 are identical with those for /1, = 20,

for ground fault read I.; Instead of I, and Tg, instead of T,

For zero sequence current read 310p Instead of I, and Ty, instead of Tor

Pickup Threshold

lapprox. 1.10 - 1,
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Technical Data

4.3 inverse-time Overcurrent Protection

Dropout Time Characferistics with Disk Emulation ace. to ANSI/IEEE

Acc. to ANSINEEE (see also Figures 4-3 to 4-8)

treset = ( 8.8 8) D [s]

INVERSE ———m
1 ()%

SHORT INVERSE treset = (0ol ) D [s)
="
LONG INVERSE treser = ( 123 ) [s]
1-(1n,)"
MODERATELY INV.  tgeser = ( 2) D [s]
1- ()
VERY INVERSE tReset = ( 492 ) =]
1-()>
EXTREMELY INV. tReset = ( >.82 ) [s]
1= (If1,)"
- {_1.03940
DEFINITE INV. treset = (TW) D s8]
Where:

treset Resettime

D Setting value of the multiplier

| Fault Current

o Sefling value of the pickup current

for 0.5 <(V;)<0.80

The dropout time curves apply to (I/Ip) < 0.80

For zero sequence current read 3I0p instead of I, and Ty, instead of T

for ground fault read Ig, instead of I and T, instead of T,

Dropout Setting

ANSI without Disk Emutation

approx. 1.05 - sefting value L, for I/Iy = 0.3; this corresponds to approx.
0.95 - pickup value

ANSI with Disk Emulation

approx. 0.80 - I, setting value

Tolerances

Pickup/dropout thresholds I, Ig,

2% of setting value or 10 mA forly=TA, er50mA forIy =5 A

Triptime for2 < I/Ip <20

5 % of reference (calculated) value + 2 % current tolerance, or 30 ms

Propout time for I/, < 0.90

5 % of reference value + 2 %, or. 30 ms

SIPRCTEC, 78.68, Manual
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Technical Data

4.3 Inverse-time Overcurrent Protection

Influencing Variables for Pickup and Dropout

462

Power supply direct voltage in range 0.8 < Vpg/Vpgyom < 1.156 1%
Temperature in range 23.00 °F (-5 °C} < O, < 131.00 °F (55 °C} 0.5 %/MOK
Frequency in range 25 Hz to 70 Hz 1%
Harmonics
- up to 10 % 3rd harmonic 1%
- up to 10 % 5th harmonic 1%
Transient overreaction during fundamental harmonic measuring procedure for > 100 ms o

. - <5 %
{with full displacement)
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Technical Data
4.3 Inverse-time Overcurrent Protection
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Technical Data

4.3 Inverse-time Overcurrent Protection
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Technical Data
4.3 Inverse-time Overcurrent Protection
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Figure 4-5 Dropout Time and Trip Time Curves of the Inverse Time Overcurrent Protection, acc, to
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Technical Data
4.3 Inverse-time Overcurrent Protection
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Technical Data
4.4 Directional Overcurrent Profection

4.4 Directional Overcurrent Protection

Time Overcurrent Elements

{see previous Sections).

The same specifications and characteristics apply as for non-directional time overcurrent protection

Determination of Direction

Moreover, the following data apply to direction determination:

For Phase Faults
S With cross-polarized voltages;
- Polarization with voltage memory 2 s
{ ( Forward Range Vierror £ 86°
. -180° to +180°
Rotation of the reference vollage Vg o Increments 1°
Cropout difference 2°
Unlimited for single and two phase fauits
Directional sensitivity For three phase faults, dynamically unfimited, steady-state
approx. 7V phase-to-phase.
For Ground Fauits
Polarization with zero sequence quantities 3V, 31
Forward Range Vietror = 86°
. —180° to +180°
Rotation of the reference vollage Vi o Increments 1°
Dropout difference 2°
N - Vy = 2.6 V displacement voltage, measured
Birectional Sensilivity 3V, = 5 V displacement veltage, calculated
. ( Polarization with negative sequence quantities 3V, 31,
Forward Range Viet ot 1 86°
. ~180° to +180°
Rotation of the reference voltage Vg ot Increments 1°
Dropout difference 2°

Times

Directional Sensitivity

3V, = 5 V negative sequence voltage
31, ~ 45 mA negative sequence current with Iy, = 1 A
31, = 225 mA negative sequence current with Ty, =5 A

Pickup times (without inrush restraint, with restraint + 1 period)

50-1, 50-2, 50-3, 50N-1, 50N-2, 50N-3
- for 2 x setting value
- for 10 x setting value

approx. 45 ms
approx. 40 ms

Dropout Timas
50-1, 50-2, 50-3, 50N-1, 50N-2, 50N-3

approx. 40 ms
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Technical Data

4.4 Directional Overcurrent Profection

Tolerances

Angle faults for phase and ground faults +1° electrical

Influencing Variables

Frequency Influence
— With no memory voltage approx 1° in range 25 Hz to 50 Hz
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Technical Data
4.5 Inrush Restraint

4.5 Inrush Restraint

Controlled Elements

Time Overcurrent Elements 50-1, 50N-1, 51, 51N, 67-1, 67N-1

Setting Ranges / Increments

Stabilization factor Iyl 10 % to 45 % Increments 1 % ]

Functional Limits

for Inom = 1 A |at least one phase current (50 Hz and 100 Hz) = 25 mA
for Iy.m = 5 A |atleastone phase current (S0 Hz and 100 Hz) = 125 mA
for I, = 1 A |Ground current {50 Hz and 100 Hz} > 26 mA

for Iyem = 5 A |Ground current (50 Hz and 100 Hz) = 125 mA

for Tyom = 1 A10.30 A to 25.00 A (increments 0.01 A)

for Iyom = 5 A }1.60 A to 125.00 A (increments 0.01 A)

Lower Function Limit Phases

(-' ( Lower Function Limit ground

Upper Function Limit, configurable

Crossblock

Crossblock I, Ip, I ONJ/OFF |
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Technical Data
4.6 Dynamic Cold Load Pickup

4.6 Dynamic Cold Load Pickup

Timed Changeover of Settings

Directional and non-directional time overcurrent protection (separated
acc. to phases and ground)

Current Criteria "BkrClosed | MIN"
Interrogation of the circuit breaker position
Automatic reclosing funclion ready

Binary input

3 time elements

Controlied functions

Initiation criteria

Time control

{(Tew opens Tactver Jstop)

Current threshold "BkrClosed | MIN" (reset on current falling below
Current control thresheld: monitoring with timer)

Setting Ranges ! Increments

for IN =1 Al0.04 Ato 1.00 A Increments
Current Control el

for Tyom = 5 A|0.20 At 5.00 A 0.01A
Time Until Changeover To Dynamic Settings 0's to 21600 s (=6 h) Increments 1 5

Ten open
Period Dynarmnic Settings are Effective After a _
Reclosure Taegys 1st021600s(=6h)
Fast Reset Time Tgy, 1 510600 s (= 10 min) or « (fastreset inactive)|increments 1 s
Adjustable within the same ranges and with the same incre-
ments as the directional and non-directional time overcurrent
protection

increments 1s

Dynamic Settings of Pickup Currents and
Time Delays or Time Multipliers

N
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Technical Data

4,16 Thermal Overload Protection

4.16 Thermal Overload Protection

Setting Ranges ! Increments

K-Factor per IEC 60255-8 0.10 t0 4.00 Increments 0.01
Time Constant 1, 1.0 min to 999.8 min Increments 0.1 min
O 90, H i "

Thermal Al ©pjam/Grp 238/0 to 100 % of the trip excessive tempera Increments 1 %
for Iyom = 1A]0.10 Ato 4.00 A

Current Overload I o Increments 0.01 A

A Hor Tyom = 5 A]0.50 A to 20.00 A

Extension kr Factor when Machine 1.01010.0 rel_atlve to the time constant for the Increments 0.1

Stopped machine running

Emergency Time Temargency 10sto 15000 s Increments 1 s

Nominal Overtemperature {for Iy,,) 40 °C 10 200 °C =13 °F to +185 °F increments 1 °C

Trip Characteristic

Formuta for primary values:

(o))’

k'INv:er k- INom

Trip Characteristic Curve 1=1-In WY

. —_—] -1
for (K * lgom) < 8 (k_ INom)
Where: t  Trip Time in minutes

7, Heating-up Time Constant

I Actual Load Current

Tore Preload Current

k  Setting Factor per IEC 60255-8

Inom Nominal Current of the Protected Object

Dropout Ratios
(CI[CTN Drops out with &g,
B/ Approx. 0.89
1 pgerm Approx. 0.97
Tolerances

Referring to k * Inom 2 % class according to IEC 60255-8

3% or1s for Ik Ly = 1.25

Refarring to Trip Time 3 % class according to IEC 60255-8

2 % or 10 mA for Lo, = 1 A, or 50 mA for Iy, = 5 A,

Influencing Variables Referring to k * Iy,

Power supply direct voltage in range 0.8 £ Vpg/Vpgyem < 1.15 1%
Temperature in range 23.00 °F (-5 °C) < @, < 131.00 °F (65 °C) 0.5 %MOK
Frequency in range 26 Hz to 70 Hz 1%
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Technical Data

4,16 Thermal Cverload Protection
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Technical Data

4.17

4.17 Ground Fault Detection (Sensitive/insensitive)

Ground Fault Detection (Sensitive/lnsensitive)

Disptacement Voitage Pickup for All Types of Ground Faults

Displacement voltage, measured

Vp1.8V1to 1700V or

Increments 0.1V

wo(disabled)
Displacement voliage, calculated Veyo™ 10.0 Vio 2250V Increments 0.1V
Pickup delay T-DELAY Pickup 0st0320.00s0rew Increments 0.01 s

Additional tripping delay 64-1 DELAY

0.10 s to 40000.00 s or = (disabled)

Increments 0.01 s

Operating time

approx. 50 ms

Dropout value

0.85 or (pickup vaiue ~ 0.6 V)

Measurement folerance
Vo (measured)
V, (calculated)

3 % of setting value or 0.3 V
3 % of setting valus or 3V

Operating time tolerances

1 % of setting value or 10 ms

Phase Detection for Ground Faults on an Ungrounded System

Measuring Principle

Voltage measurement {phase-ground)

Vpnase iy (Ground Fault Phase)

10Vito 100V

increments iV

Vpnase max (Healthy Phase)

10Vto 100V

Increments 1V

Measurement Tolerance acc. to VDE 0435, Part 303 |3 % of sefting valug or 1V

Ground Fault Pickup for All Types of Ground Faults (Definite Time Characteristic)

Pickup current 50Ns-2 PICKUP
for sensitive fransformer

for normal 1-A transformer

for normal 5-A transformer

0.001 Ato 1.500 A
0.05 At035.00A
0.256 Ato 175.00 A

Increments 0.001 A
Increments 0.01 A
Increments 0.05 A

Time Delay 50Ns-2 DELAY

0.00 s to 320.00 s or « (disabled)

Increments 0.01 s

Pickup current 50Ns-1 PICKUP

for sensitive fransformer 0.001 Ato 1,500 A Increments 0.001 A
for normal 1-A transformer 0.05A1035.00A Increments 0.01 A
( for normal 5-A transformer 025 At0 175.00 A increments 0.05 A
(- Time Delay 50Ns-1 DELAY 0.00 s to 320.00 s or « (disabled) increments 0.01 s
Dropout Time Delay 50Ns T DROP-OUT  [0.00 s to 60.00 s Increments 0.01 s

< 80 ms (non-directional)

Operating Time < 50 ms (directional)
Dropout Ratio Approx. 0.85 for 50y, >50 mA
Measurement Tolerance 2 % of setting value or 1 mA

Operating Time Tolerance

1 % of sefting value or 10 ms

Ground Fault Pickup for All Types of Ground Faulis {(Inverse Time Characteristic)

Ussr-defined Curve (defined by a maximum of 20 value palrs of current and time delay)

Pickup Current 51Ns

for sensitive transformer
for normal 1-A transformer
for normal 5-A transformer

0.001 Ato 1.400 A
0.05A104.00A
0.25A 102000 A

Increments 0.001 A
Increments 0.01 A
Increments 0.05 A

Time multiplier Tgy,

0.10 5 t0 4.00 s or w (disabled)

Increments 0.01 s

Pickup Threshold

Approx. 1.10 - Iy
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Technical Data

4,17 Ground Fault Detection (Sensitive/insensitive)

Dropout ratio

Approx. 1.05 - 151Ns for I51N5 > 50 mA

Measurement Tolerance

2 % of setfing value or 1 mA

Operating Time Tolerance in Linear Range

7 % of reference value for 2 < Ifig, < 20 + 2 % cuirent tol-

erance, or 70 ms

Ground Fault Pickup for All Types of Ground Faults {Inverse Time Characteristic Logarithmic inverse)

Pickup Current 50Ns
For sensitive transformer

0.001 Ato 1.400 A

increments 0.001 A

For nomal 1-A transformer 0.05At0 400 A Increments 0.01 A
For normal 5-A transformer 0.25 At020.00 A Increments 0.05 A
Starling current factor 51Ns Startpoint 1.0t04.0 Increments 0.1

Time factor 51Ns TIME DIAL 0.05st015.00s; Increments 0.01s
Maximum time 51Ns-Tmax 0.00st030.00s tncrements 0.01 s
Minimum time 51Ns Trmin 0.00st0 30.00s tncrements 0.01 s

( ( Characteristics see Figure 2-92
Tolerances inv. 5% +15ms for 2 <Wg, <20 and 5SINs TIMEDIAL = 1
Times def. 1 % of setting vaiue or 10 ms

Ground Fault Pickup for Al Types of Ground Fauits (Inverse Time Characteristic Logarithmic Inverse with Knee

Point)

Pickup Current 50Ns
for sensitive transformer 0.003At0 0.500 A increments 0.001 A
for normal 1-A transformer 0.05A104.00A Increments 0.01 A
for normal 5-A transformer 0.25 A0 20.00 A Increments 0.05 A
Minimum fime 51Ns T min 0.10s10 30.00 s Increments 0.01 s
Pickup current 51Ns { T min
for sensitive transformer 0.003Ato 1.400 A Increments 0.001 A
for normal 1-A transformer 0.05At020.00A increments 0.0 A
for normal 5-A transformer 0.25 Ato 100.00 A Increments 0.05 A
Knee-point time 51Ns T knee 0.20s1t0 100.00 s Increments 0.01 s
Pickup current 51Ns [ T knee
for sensitive transformer 0.003At00.650 A Increments 0.001 A

( ( for normaf 1-A transformer 0.05 Ato 17.00A Increments 0.01 A
for normal 5-A transformer 0.25At085.00A Increments 0.05 A
Maximum time 51Ns T max 0.00st0 30.00s Incremenis 0.01 s
Time factor 51Ns TD 0.05st01.50s Increments 0.01 s
Characteristics see Figure 2-93
Tolerances inv. 5%+ i5ms
Times def. 1 % of setting value or 10 ms
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Technical Data
4.17 Ground Fault Detection (Sensilive/Insensitive)

Trip Time Characteristics according to IEC

Acc. to IEC 60255-3 or BS 142, Section 3.5.2 (see also Figures 4-1 and 4-2)
0.14

INVERSE (Type A) te = Ty [8]
/1) -1

VERY INVERSE (Type B) t= L‘iiTp [s]
(11ggp) =1

EXTREMELY INV. (Type C) t= —20—_.1, [s]
(Mggp)*~1

LONG INVERSE (Type B) t= -—ﬂ)1—-Tp [s]
(/1ggp) -1

Where:
{ ( f  Trip time in seconds
T, Selling Value of the Time Multiplier
1 Fault Current
lzgp Setting Value of the Pickup Current

L

The tripping fimes for gy = 20 are identical with those for I/, = 20
Pickup threshold Approx. 1.10 - Tgg,

Propout Time Curves with Disk Emulation acc. to. [EC

Acc, to [EC 60255-3 or BS 142, Section 3.5.2 (see also Figures 4-1 and 4-2)
INVERSE (Type A) treset = Lz T [s]
1-(1/ggp)
VERY INV. (Type B)  treser = —D2 _.T,  [s]
1= (11 )ggp)
, EXTREMELY INV. fRoset = —22— T, [s]
i ( (Type C) 1= (1/1ggp)
LONG INVERSE theset = ——2—— T, [s]
(Type B) 1-(/lggp)
Where:
treser Reset Time
Tp Setting Value of the Time Multiptier
I Fauit Current
lgep Setting Value of the Pickup Current
The dropout time curves apply to (/lgg,) < 0.90

Pickup Threshold IEC

approx. 1.05 - setting value Igg, for Igg/Iy = 0.3; this corresponds to
approx. 0.85 - pickup value

IEC with disk emulation approx. 0.90 - Igg, setting value

IEC without disk emulation
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Technical Data

4.17 Ground Fault Detection (Sensitivefinsensitive)

IEG Tolerances

Pickup/dropout thresholds Igg, 2 % of sefting value or 10 mA forIy=1A, or 50 mAforly=5A
Pickup time for 2 < Tlgg,< 20 5 % of reference value + 2 % current tolerance, or 30 ms
Dropout time for Ifge, <0.90 5 % of reference value + 2 %, or 30 ms

Trip Time Curves acc. to ANSI

492

Acc. to ANSIAEEE (see also Figures 4-3 0 4-6)

INVERSE t=[—%+o.17966].n [s]
(M)

SHORT INVERSE [ e +o.03393].n [s]
(Mggp)
5.6143

LONG INVERSE ((UIEEpJ SO15 2 1852) D [s]

MODERATELY INV. t=

VERY INVERSE t = (%»ro.ogsz] D [s]

EXTREMELY INV.  t= (5—6‘; +002434J D [s]
| (

Mgp)® ~1
DEFINITE INV. t= [% + 0.21359} D 8]
(igep)

Where:
t  Trp Time

D Selting Value of the Time Multiptier
| Fault Current
legp Seiling Valus of the Pickup Current

The tripping times for I/l > 20 are identical with those for I/lgg, = 20

Pickup threshold Approx. 1.10 - Iggp
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Technical Data
4.17 Ground Fault Delection (Sensitive/insensttive)

Dropout Time Curves with Disk Emulation acc. to. ANSIIEEE

Acc. to ANSIIEEE {see also Figures 4-3 to 4-6)

8.8
INVERSE tReset = [———J D [s]
ese 1- (mEEp)z_ossa
SHORT INVERSE treset = [“‘“—ULWJ D [s]
1-(Mggg)
_ 12.9
LONG INVERSE tReset = [ J -b Is]
1= (Mggy)
_ 0.97
MODERATELY INV. tReset = [ ———[-D  [s]
1- (IIIEEP)
( VERY INVERSE treset = [ 4.32 2) D [s]
1 - (Aggp)
EXTREMELY INV. tReset = [ﬂg] D [s)
1+ (Mggp)
DEFINITE INV. tRecer = [ 1'0394?5525] [s]
1- (mEEp) ’
Whetre:
fresst Reset time
R Setling value of the multiplier
for 0.5 < (I,)<0.90 | Fault Current

leep  Setting value of the pickup current

The dropout time curves apply to (Vigg,) < 0.90

Pickup Threshold ANSI

; ( ANSI without disk emulation approx. 1.05 « sefting value Igg, for Iggy/ly = 0.3; this corresponds fo
b approx. 0.95 - pickup value
ANS! with disk emuiation approx. 0.90 - Igg, setting value

ANSI tolerances

Pickup/dropout thresholds Igg, 2 % of seiting value or 10 mA for Ty =1 A, or50 mA forIy =5 A
Pickup time for 2 <1/lgg <20 5 % of reference value + 2 % current tolerance, or 30 ms
Dropout time for I/lgg, < 0.80 5 % of reference value + 2 %, or 30 ms
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Technical Data
4,17 Ground Fault Detection (Sensitive/Insensitive)
Influencing Variables
Auxillary DC voltage within range 0.8 € V4 /Vanom = 1.15 1%
Temperature In range — 5 °C £ @, <55 °C 0.5 %O K
Frequency in range 25 Hz to 70 Hz 1%
Harmonics
- up to 10 % 3rd harmonic 1%
- up to 10 % 5th harmonic 1%
Note: When using the sensitive transformer, the linear range of the measuring input for the sensitive ground
fault detection is from 0.001 A to 1.8 A. The function is, however, still preserved for greater currents.

Directfion Defermination for all Types of Ground Fault with cos ¢/ sin ¢ Measurement

R - -1y and V measured
Direction determination - 31, and 3V, calculated
, Measuring principle Reallreactive power measurement
{ (- Measuring release RELEASE DIRECT.
{current component perpendicular to directional limit line)
for sensitive transformer 0.001 Ato 1.200 A Increment 0.001 A
for normal 1-A transformer 0.05At0 30.00 A Increment 0.01 A
for normal 5-A transformer 0.25 Ato 150,00 A Increment 0.05 A
Dropout ratio approx, 0.80
Measuring method cos ¢ and sin @
Directional limit line PHI CORRECTION -45,0° to +45.0° Increments 0.1°
Dropout delay RESET DELAY Osto60s Increments 1 s
Limitation of the directional areas using o1 and o2 i°to 15° Increments 1°
Angle tolerance 3°

Birection Determination for alf Types of Ground Fault with VO ¢ / 10 ¢ Measurement

" - - Iy and Vy measured

Direction determination - 31, and 3V, calculated
Measuring principle V0 /10 phase angle measurementt
E0Ns-1 element

{ ( Minimum voltage 50Ns-1 Vmin
V0 measured 1.8Viod0V Increment 0.1V
3V0 calculated 10Vio 80V Increment 1V
Phase angle 50Ns-1 Phi - 180° to 180° Increments 1°
Delta phase angle 50Ns-1 DeltaPhi 0° to 180° Increments 1°
50Ns-2 element
Minimum voltage 50Ns-2 Vmin
V0 measured 75J66 1.8Vto 50V Increment 0.1V
3V0 calculated 0Vio80V Increment 1 V
Phase angle 50Ns-2 Phi - 180° to 180° Increments 1°
Delta phase angle 50Ns-2 DeltaPhi 0° to 180° Increments 1°
Angle tolerance 3

Angle Correction

Angle correction for cable converter in two operating points F1/11 and F2/i2:
Angle correction F1, F2 (for grounded system) |0.0° to 5.0° Increments 0.1°
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Technical Data
4.17 Ground Fault Detection {Sensitive/lnsensitive)

Current value 11, 12 for the angle correction

for sensitive transformer 0.001 Ato 1.600 A Increments 0.001 A
for normal 1-A transformer 0.05 A0 35.00A Increments 0.01 A
for normal 5-A transformer 0.25At0 175.00 A Increments 0.05 A

Note: Due to the high sensitivity the linear range of the measuring input I, with integrated sensitive input trans-
former is from 0.001 A to 1.6 A. For currents greater than 1.6 A, correct directionality can no longer be guar-
anteed.

Logarithmic inverse trip time characteristic

8
s ] ]
] ;
6 I~
1 \%\\ A
ST s [3122]6INs TME DIAL )
: \\ i "--..,__\ { s
' ! - o]
: :\\‘\ \.\ \\""- 1.00
2 . i ~ ]
AP AR I . o 170 1.35
! s i -
i : !
! ;
1 2 2 4 5 6 7 10 20 30 40 —»
[3143]51Ns Startpoint | 1761Ns
3140] 51Ns Tmin ]

L—13141]51Ns Tmax |

Figurs 4-11  Trip Time Characteristics of Inverse Time Ground Fault Protestion with Logarithmic Inverse
Time Characteristic
Logarithmic inverse  t =5INs Tmax — 5INs TIME DIAL -51Ns(I/51Ns PICKUP)

. ( Note: ForI/51Ns PICKUP > 35 the fime applies for I/51Ns PECKUP = 35; for t < 51Ns Tmin the time 51Ns Tmin
{ appiias,
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Technical Data

4,17 Ground Fault Defection (Sensitive/Insensitive)

Logarithmlc Inverse Trip Time characteristic with knee point

496

Figure 4-12

T|knee ;

i It

0.1
I'sec [A]

Trip-time Characteristics of the Inverse-time Ground Fault Protection with Logarithmic Inverse

Time Characteristic with Knee Point (Example for 51Ns= 0,004 A}
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Technlcal Data

4.18

Setting Ranges / Increments

Intermittent Ground Fault Protection

4.18 Intermittent Ground Fault Protection

Pickup Threshoid

with IN forTu. = 1A 0.05 Ato 35.00 A Increments 0.01 A
for I”°’“ ~5A 0.25 A to 175.00 A Increments 0.01 A

with 310 orl - 1A |005At035.00A Increments 0.01 A
for IN°’“ =5A 0.25At0 175.00 A Increments 0.01 A

with INs Nom 0.005 A to 1.500 A Increments 0.001 A

Pickup extension fime T, 0.00st0 10.00s Increments 0.01 s

Ground Fault Accumulation Time T, 0.00 s to 100.00 s Increments 0.01 s

Reset Time for Accumulation T 1st0600s Increments 1 s

Number of Pickups for intermittent Ground 21010 Increments 1

Fault

{ Times

Pickup Times

— Current = 1.25 x Pickup Value Approx. 30 ms

—for= 2 - Pickup Value Approx. 22 ms

Dropout Time (without extension time} Approx. 22 ms

Tolerances

Pickup threshold |

Times Ty, Toum Tres

3 % of setting value or 10 mA for ly,, =1 A
or 50 mA for Iy, =5 A
1 % of setting value or 10 ms

Influencing Variables

Power supply direct voltage In range 0.8 < Vpg/Vpgnom < 1.15

<1 %

Temperature in range 23.00 °F (-5 °C) < ®,,, < 131.00 °F (55 °C)

<0.5 %/ K

Frequency in range 25 Hz to 70 Hz

<5 % relating to the set time
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Technical Data

4.19 Directional Intermittent Ground Fault Protection

4.19

Directional intermittent Ground Fault Protection

Sefting Ranges / Increments

Pickup threshold

Vgnd> / 3V0> 20vio 1000V Increments 1V

Monitoring time after pickup detected 0.04s..10.00s Increents 0.01 s

Pulse no. for detecting the interm. E/F 2..50 Increments 1
Dropout ratio

Tolerances

Dropout ratio Vgnd=> / 30>

0,95 or (pickup value - 0,6 V)

Measurement tolerance 3 % of sefting value

Influencing Variables

488

Vand> / 3V0>

Times 1 % of sefting value or 10 ms
Power supply direct voltage in range 0.8 < Vpg/Vegyom £ 1.15 <1 %
Temperature in range 23.00 °F (-5 *C) £ O, < 131.00 °F (85 °C)  |<0.5 %/ K
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Technical Data

4.20

Automatic Reclosing

4.20 Automatic Reclosing

Number of Reclosures

0 to 9 (separated for phase and ground}
Cycles 1 to 4 can be adjusted individually

The following Protective Functions initiate the AR 79
{no 79 start / 79 start / 79 blocked)

50-3, 50-2, 50-1, b1, 67-3, 67-2, 67-1, 67-TOC
50N-3, 50N-2, 80N-1, 51N, 67N-3, 67N-2, 67N-1, 67-
TOC

50Ns-1, 50Ns-2, 5iNs, 67Ns-1, 67Ns-2, 67Ns-TOC
unbalanced load, binary input

Pick up of protective elements for which 78 blocking is
set (see above)

three phase pickup (optional)

Binary input

Blocking of 79 by

last trip command after the reclosing cycle is complete
(unsuccessiul reclosure)

Trip command from the breaker failure

Opening the circuit breaker without 79

External CLOSE Command

Breaker failure monitoring

Dead Time Tpaaq
(separate for phase and ground and individual for
cycles 1to 4)

0.01 s 10 320,00 5 Increments 0.01 s

Extension of Dead Time

Using binary input with fime monitoring

Blocking Duration for Manual-CLOSE Detection Ty
Manual Close

0.50 510 320.00 s or = Increments 0.01 s

Blocking Duralion after reclosuree Taiing Time

0.50st0 320.00 s Increments 0,01 s

Blocking Duration after Dynamic Blocking Ty pyn

0.01 510 320.00s Increments 0.01 s

Start Signal Monitoring Time Tggad Moniter

0.01s10320.00s 0r 0 Increments 0.01 s

Circuit Breaker Monitoring Time Teg ponitor

0.10510 320.00 Incremenis 0.01 s

Maximum Dead Time Extension Tpeag exien

0.50 st0 320.00 8 or o increments 0.01s

Start delay of dead time using binary input with time monitoring

.JM ax. start delay of dead time 0.0sto1800.0s or Increments 1.0 s
DEAD DELAY

Operating time Toeat 0.01 s t0 320.00 5 or = Increments 0.01 s

The following protection functions can be influenced
by the automatic reclosing function individually for
the cycles 1 fo 4 (setting value T=T/ instantaneous
T=0/ blocked T=infinite):

50-3, 50-2, 50-1, 51, 67-3, 67-2, 67-1, 67-TOGC
50N-3, 50N-2, 50N-1, 51N, 67N-3, 87N-2, 67N-1, 67-
TOC .

50Ns-1, 50Ns-2, 51Ns, 67Ns-1, 67Ns-2, 67Ns-TOC

Additional Functions

Lockout (Final Trip)
Circuit breaker monitoring using breaker auxiliary con-
tacts
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Technical Data
4,21 Fault Locator
4.21 Faultf Locator
in & primary and secondary
Units of Distance Measurement in km or miles line length
orin % of line length
{rip command,
Trigger Dropout of an Element, or
External command via binary input
for e = 1A 0.0050 fo 9.5000 Q/Kkm increments 0.0001
Reactance Sefting (secondary) Hom 0.0050 to 15.0000 Ymile Increments 0.0001
9 4 L 5 A|P0010%0 1,900 i Increments 0.0001
Nom 0.0010 to 3.0000 QYmile Increments 0.0001
For the remaining parameters refer to the Power System Data 2.
When configuring mixed fines, the reactance value must be set for each line section (A1 to A3).
Measurement Tolerance acc. to VDE 0435, Part 303 for [2.0 % fault focation (without intermediate infeed)
Sinusoidal Measurement Quantities 30° < o < 90° and VMo = 0.1 and Liflyo, = 1.0
1 Homogeneous lines or correctly configured line sections are agsumed when the fault distance is given in
km, miles or %.
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4.22

Breaker Failure Protection

Setting Ranges / Increments

Times

Tolerances

4,22 Breaker Failure Protection

for Iyom = 1 A]0.05 A to 20.00 A Increment 0.01 A

Pickup threshold 50-1 B il
IeRup F for Iy = 5 A|0.25 A to 100.00 A Increment 0.01 A
for Iyom = 1 A{0.05 Ao 20,00 A Increment 0.01 A

Pickup threshold 50N-1 BF o
P N for Tyom = 5 A|0.25 A to 100.00 A increment 0.01 A
Delay time 50 BF Trip timer 0.06st060.00s 0rew Increments Q.01 s
Delay time 50 BF-2 Delay 0.06s1060.00s0r @ Increments 0.01 s

Pickup Times
— On internal Start
— For external Start

Dropout Time

Approx, 25 ms 1

included in time delay
included in time delay

) A furiher delay for the current may be caused by compensation In the CT secondary circuit.

Pickup thresholds 50-1 BF, 50N-1 BF

2 % of sefting value;
or 10 mA for Iy, = 1A
or SO mA for Iy, =5 A

Time Delay TRIP-Timer

1% or 20 ms

Influencing Variables for Pickup Values

Power supply direct voltage in range 0.8 < Vpg/Vpgyom < 1.15 1% -
Temperature in range 23.00 °F (-5 *C) <@, =< 131.00 °F (55 °C) 0.5 %/M0K
Frequency in range 25 Hz to 70 Hz 1%
Harmonics

- up to 10 % 3rd harmonic 1%

- up to 10 % 5th harmonic 1%
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4.23 Flexible Protection Functions

4.23 Flexible Protection Functions

Measured Quantities / Operating Modes

1, Iy, Yyso 31, 11, 12, I2/14, V, Vi, 3V, V1, V2, dV/dt, P,
Q, coso

1, IN’ INS' V, VN' VX, P, Q, COsQ

f, df/dt, binary input

Fundamental wave<,

True RMS valus,

Positive sequence system,
Negative sequence system

Exceeding threshold or

Three-phase

Single-phase
Without fixed phase reference

Measuring procedurs for I, V

((

Pickup on

falling helow threshold

Setting Ranges / Increments

Pickup tresholds: ‘
for Iyem = 1A 0.03 10 40.00 A
C t, 1 3, 1 | 0.01A
urrentl, Iy 2. Slo, Iy for Lo =5 A 0.15 10 200.00 A nrement
Ratio 1,11, 15 % to 100 % Incremenis 1 %
Sensitive ground current Iy 0.001t0 1.600A Increment 0.001 A
Voltage V, Vy, V,, 3V, 2002600V Increments 0.1V
Displacement voltage V), or
any voltage Vi 2.0to 2000V increments 0.1V
for Iyem = 1A 0.5 to 10000 W
P P | t 01 W
ower B, 4 for ygy = 5 A 2.5 to 50000 W noremen
Power factor coso -0.99 fo +0.99 Increment 0.01
for fyom = 50 Hz 40.0 10 60.0 Hz Increments 0.01 Hz
Frequency for fyem = 60 Hz 50.0to 70.0 Hz Increments 0.0t Hz
Frequency change dffdt 0.10 to 20.00 Hz/s Increments 0.01 Hz/s
Voltage change dVi/dt 4 Vis to 100 Vis Increments 1 Vis
i Dropout ratio > element 1.01 10 3.00 Increment 0.01
{ ( Dropout ratio < element 0.70t0 0.99 Increment 0.01
Dropout differency frequency 0.0210 1.00 Hz Increments 0.01 Hz
Pickup delay (standard) 0.00t0 60.00 s Increments 0.01 s
Pickup delay for 1,/ 0.00 to 28800.00 s Increments 0.01 s
Command delay time 0.00 to 3600.00 5 Increments 0.01
Dropout delay 0.00t0 60.00s Increments 0.01 s
Fixed dropout differences
Dropout difference dffdt 0.1 Hz/s
Dropout difference dv/dt 3Vis
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Functional Limits

Times

4.23 Flexible Protestion Functions

for ygn=1TA With current system > 0.03 A
Power measurement 3-phase
for Iyom =5 A With current system > 0.15 A
forlye, = 1A >0,
Power measurement 1-phase O e Phass current > 0.03 A
for Iyom =5 A Phase current > 0.15 A

Pickup times:

Current, voltage (phase quantities)
2 times pickup value
10 times pickup value

approx. 30 ms
approx. 20 ms

Current, voltage (symmetrical components)
2 times pickup value '
10 times pickup value

approx. 40 ms
approx. 30 ms

Power

typical
maximum ((small signals and thresholds)

approx. 120 ms
approx. 350 ms

Power factor

300 to 600 ms

Frequency

approx. 100 ms

Frequency change dffdt for 1.25 times pickup valus

approx. 220 ms

Voltage change dVidt for 2 times pickup value

approx. 220 ms

Binary input

approx. 20 ms

Dropout times:

Current, voltage {phase quantities) <20ms
Current, voltage (symmetrical compenents) <30ms
Power

typical <50 ms
maximum <350 ms
Power factor <300 ms
Frequency <100 ms
Frequency change <200 ms
Voltage change <220 ms
Binary input <10ms
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Tolerances

Pickup thresholds: .
= 9 i
Current for Iyom = 1A 05% ofseﬁfng value or 10 mA
for Inem =6 A 0.5 % of setting value or 50 mA
forlyem=1A 1 % of setting value or 20 mA
Current {symmetrical components om
(e P ) for hysm =5 A 1 % of setting value or 100 mA
Current (I/1) 1 % of setting value
Voltage 0.5 % of setting value or 0.1V
Voltage (symmetrical components) 1 % of setling valus or 0.2 V
Voltage change dV/dt 5 % of seiting value or 2 V/s
Power 1% of sgtﬁng value or 0.3 W
(for nominal values)
Power factor 2¢
5 mHz (at V = Vigan + F= fiom}
g Frequency 10 MHz (&t V = Vi)
{ { Frequency change dffdt 5 % of selting value or 0.05 Hz/s
Times 1 % of setting valite or 10 ms
Influencing Varlables for Pickup Values
Power supply direct voltage in range 0.8 < Vpg/Vpgyom < 1.15 1%
Temperature in range 23.00 °F (-5 °C) < ©,,,, < 131.00 °F {55 °C) 0.5 %/MOK
Frequency In range 25 Hz to 70 Hz 1%
Harmonics
- up to 10 % 3rd harmenic 1%
- up to 10 % 5th harmonic 1%

((
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4.24 Synchronization Function

4.24  Synchronization Function

Operating Modes

- Synchrocheck

Additional Release Conditions

Voltages

- Live bus / dead fine,

- Dead bus / live lineg,

- Dead bus and dead line
- Bypassing

Maximum operating voltage V.,

20V 1o 140 V {phase-to-phase)

Increments 1 V

Minimum operating voltage V,,

20 V to 125 V (phase-to-phase)

Increments 1V

V< for dead line
V> for live line

1V to 60 V {phase-to-phase)
20 Vio 140 V (phase-to-phase)

Increments 1V
Increments 1V

Primary transformer rated voltage V2N

0.10 kV to 800.00 kV

Increments 0.01 kv

Tolerances

2 % of pickup value or 2 V

Dropout Ratios

approx. 0.9 (V>) or 1.1 (V<)

Permissible Difference

. . 0.5V to 50.0 V {phase-to-
\T/:lléz:gsiedlfferences VarVi; V2<vi phase) Increments 0.1 V
1V
Frequency Difference f2>f1; f2<f1 0.01 Hzto 2.00 Hz
Tolerance 30 mHz Increments 0.01 Hz
Angle Difference o2 > a1; 02 < a1 2° o 80° Increments 1°
Tolerance 2°

Max. angle error

5% for Af=1Hz
10° for Af> 1 Hz

Circuit breaker

Matching

Times

Circuit breaker operating time

0.01sto080s

Increments 0.01 s

Vector group matching via angle

0° to 360°

Increments 1°

Different voltage transformer V1/V2

0.50t0 2.00

Increments 0.01

Minimum Measuring Time

Approx. 80 ms

Maximum duration Teyy puration

0.01st01200.00 s
or « {disabled)

increments 0.01 s

Monitoring Time TSUP VOLTAGE

0.00st060.00s

Increments 0.01 s
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4.24 Synchronization Function

Release delay at synchronous conditions Tgyye.
DELAY

0.00s5t060.00s Increments 0.01 s

Tolerance of all times

1 % of setting value or 10 ms

Measured Values of the Synchronism and Voltage Check

Reference voltage Vi in KV primary, in V secondary or in % of Vi
- Range 10 % to 120 % of Vien
- Tolerance ¥ <1 % of measured value, or 0.5 % of Vyon,
Voltage to be synchronized V2 in KV primary, in V secondary or in % of Vyy,
- Range 10 % to 120 % of Vo
- Tolerance 1) <1 % of measured value, or 0.5 % of Vi,
Frequency of voltage V1 flinHz
- Range from £ 5 Hz
- Tolerance ¥ 20 mHz
Frequency of voltage V2 f2inHz
{ ( - Range fyom £ 5 Hz
- Tolerance 1 20 mHz
Voltage differences V2-V1 in kV primary, in V secondary or in % of Vo,
- Range 10 % to 120 % of Vg
- Tolerance 1) <1 % of measured value, or 0.5 % of V.,
Frequency difference f2-f1 inmHz
- Range fgom £ 5 Hz
- Tolerance M 20 mHz
Angle difference A2-A1 in®
- Range 0 to 180°
- Tolerance ¥ 0.5°
) at nominal frequency
€
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4.25 RTD Box for Temperature Detection

4.25 RTD Box for Temperature Detection

Temperature Detectors

Connectable RTD-box

1 7XV5662-6AD10 or TXV5662-8AD10 with 12 temper-
ature sensor inputs

Number of temperature detectors

max. 12

Measuring method

PL100Q
selectable 2 or 3 phase connection

Mounting Identification

LOIlF or ,Ambient® or ,Stator” or ,Bearing® or ,Other”

Operatlonal Measured Values

Number of measwring points

Max. 12 temperature measuring points

Temperature Unit

°C or °F, adjustable

Measuring Range

— for Pt 100 —199 °C to 800 °C (=326 °F to 1472 °F)
Resolution 1°Cort1°F
Tolerance + 0.5 % of measured value + 1 digit

Indication Thresholds

for each measuring point

-50 °C to 250 °C . o
Stage 1 —58 °F 10 482 °F Eizgzmz:: 1 °}9))

or « {no message)

—50°C to 250 °C (increment 1 °C)
Stage 2 —58 °F to 482 °F {increment 1 *F)

ar « {no message)
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4.26 User-defined Functions (CFC)

Function Blocks and Their Possible Assignments to Task Levels

Task Level
Function Module Explanation Mw_ PLC1_ PLC_ SFS_
BEARB BEARB BEARB BEARE
ABSVALUE Magnifude Calculation X — -— —
ADD Addition X X X X
ALARM Alarm clock X X X X
AND AND - Gate X X X X
FLASH Biink block X X X X
Boolean to Control
BOOL_TO CO (conversion) — X X —
Boolean to Double
BOOL_TO_D Point (conversion) - X X X
Bool to Internal S,
BOOL_TC_IC Conversion — X X X
BUILD_DI Create po_uble Point - X X X
Annunciation
CMD_CANCEL Command cancelled X X X X
CMD_CHAIN Switching Sequence — X X —
CMD_INF Command Information — — —_ X
Command information
CMD_INF_EXE in realtime - - - X
COMPARE iI\;figertlered value compar- X X X X
CONNECT Connection — X X X
COUNTER Counter X X X
Decode double point
DI_GET_STATUS indication X X X
Generate double point
DI_SET_STATUS indication with status X X X X
D_FF D- Flipflop —
Status Memory for
D_FF_MEMO Restart X
Double Point to
Di_TO_BOGL Boolean (conversion) -
DINT_TO_REAL Adaptor X
Conversion double
point indication with
DIST_DECODE status to four single in- X X X X
dications with status
DIV Division X X X X
DM_DECODE Decode Double Point X X X X
DYN_OR Dynamic OR X X — X
INT_TO_REAL Conversion X X X X
Live-zero, non-linear _ . _
LIVE_ZERO Curve X
LONG_TIMER Timer {max.1193h) X X X X
\\
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4.26 User-defined Functions (CFC}

Task Level
Function Module Explanation MW_ PLC1_ PLC_ SFS_
BEARB BEARB BEARB BEARB

LOOP Feedback Loop X X — X
LOWER_SETPOINT |Lower Limit X —_ — —
MUL Muttiplication X X X X

Decode status of a
MV_GET_STATUS valus X X X X
MV_SET_STATUS  |Set status of a value X -X X X
NAND NAND - Gate X X X X
NEG Negator X X X X
NOR NOR - Gate X X X X
OR OR - Gafe X X X X
REAL_TO_DINT Adaptor X X X X
REAL_TO_INT Conversion X X X X
REAL_TO_UINT Conversion X X X X
RISE_DETECT Rise detector X X X X
RS_FF RS- Flipflop — X X X

RS- Flipflop with state
RS_FF_MEMO o Ors P — X X X
SQUARE_ROOT Root Extractor X X X X
SR_FF SR- Flipflop — X X X

SR- Flipfiop with state
SR_FF_MEMO m‘: ! or’; P — X X X
ST_AND AND gate with status X X X X
ST_NOT Inverter with status X X X X
ST_OR OR gate with status X X X X
sSuUB Substraction X X X X
TIMER Timer — X X —_
TIMER_SHORT Simple timer - X X —
UINT_TO_REAL Conversion X X X X
UPPER_SETPOINT |Upper Limit X — — —
X_OR XOR - Gate X X X X
ZERO_POINT Zero Supression X — — —_
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4.26 User-defined Functions (CFC)

Device-specific CFC Blocks

Table 4-1 BOSTATE ~ The block reads the state of an output relay and outputs it as a Boolean value.
Name Type Description t?oe:au Itfunc-
Input BO UINT Number of output refay 0
Mumber STATE BOOL State of the output relay FALSE
Recommendation; This block should he placed in the
MW_BEARB lavel, where it is cyclically updated
Task levels: Note: In the task levels PLC1_BEARB and PLC_BEARB,

changes of the output relay are no trigger events for these

Behavior of inputs and out- SWITCH our_
g puts: 0 INT
A [
Table 4-3 COUNTACTIVE - This block calculates the number of active inputs. it is a generic block in
which you can specify a number of summands between 2 and 120.
Name Type Description t[i):rfault func-
Input X1 BOOL Input value FALSE
X2to X120 |BOOL Input value FALSE
Output Y UINT Number of "TRUE” input values |0
Recommendation: Into task levels PLC1_BEARB and
PLC_BEARB, because these levels are directly triggered.
Task levels: Note: If you use thi block in the task levels MW_BEARB and
: SFS_BEARB, a change of the SWITCH signal is only recog- 3
nized if the signal lasts longer than the processing cycle of the
task level.

levels. These levels are only triggered by changss to Indications
routed onto them.

Behavior of inputs and out-
puts:

If the output relay with the number BO exists and the state of the
assoclated output relay is active, STATE = TRUE is set, other-
wise STATE = FALSE.

Table 4-2 ASWITCH - This block is used to switch between two REAL inputs (RMS values).
Name Type Description :i) :;auit func-
Input SWITCH BOOL Analog value selection FALSE
IN1 REAL Analog value . 0.0
IN2 REAL Analog value 0.0
Output ouTt REAL Selected analog value
Recommendation: Into task levels PLC1_BEARB and
PLC_BEARB, because these levels are directly triggered.
Task levels: Note: If you use this block In the task levels MW _BEARB and

SFS_BEARB, a change of the SWITCH signal is only recog-
nized if the signal lasts longer than the processing cycle of the
task level.
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Ixi_ - A
Behavior of inputs and out- | |9 0 0
uts: 0 1 1
p

1 4] 1

A 1 2

The COUNTACTIVE blockis used to convert two Boolean inputs
X1 and X2 to INTEGER (FALSE=0, TRUE=1), and add them.
info: The addition result is available at output Y.

In the context menu of the block you can increase the number of
Inputs to a maximum of 120:

General Limits

Description Limit 7 Comment .
If the limit is exceeded, the device rejects the parameter set
with an error message, restores the last valid parameter set
and restarts using that parameter set.
. When the limit is exceeded, an error message is output by
&i’g?&:% mgrggt:;;: ?;LSIFC charts 16 tha device. Consequently, the device starts monitoring. The
9 red ERROR-LED lights up.

- . When the limit Is exceeded, an error message is output by

Maximum number of all CFG inputs 400 the device. Consequently, the device starts monitoring. The

( ( ) Maximum number of all CFC charis a2
considering all task levels

considering all charts red ERROR-LED lights up.
Maximum number of reset-resistant When the limit is exceeded, an error message is output by
flipflops 350 the device. Consequently, the device starts monftoring. The
D_FF_MEMO _ red ERROR-LED lights up.

Device-Specific Limits

Description Limit Comment

Maximum number of synchronous o .
changes of chart inputz per task level 65 When tlje limit is exceeded, an error message is oqlput by
- the device. Consequently, the device starts monitoring. The
Maximum number of chart oufputs per 150 red ERROR-LED lights up.
( task level
p

~

Additional Limits

Additional limits ¥ for the following CFC blocks:
Task Level Maximum Number of Modules in the Task Levels
TIMER? 3 TIMER_SHORT# 3
MW _BEARB —_ —_
PLCi_BEARB
PLC_BEARB 18 30
SFS_BEARB — —_

1) When the limit is exceedad, an error message is iisued by the device. Consequently, the device starts mon-
itoring. The red ERROR-LED lights up.

) The following condition applies for the maximum number of fimers: (2 - number of TIMER + number of
TIMER_SHORT) < 30. TIMER and TIMER_SHORT hence share the available imer resources within the
frame of this inequation. The limit does not apply to the LONG_TIMER.

3 The fime values for the blocks TIMER and TIMER_SHORT must not be selected shorter thian the fime res-
olution of the device of 10 ms, as then, the blocks will not then start with the starting pulse.
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Maximum Number of TICKS in the Task Levels

Task Level Limitin TICKS "
MW_BEARB (Measured Value Processing) 10000
PLC1_BEARB (Slow PLC Processing) 12000
PL.C_BEARB (Fast PLC Processing) 600
SFS_BEARB {Interlocking) 10000

1} When the sum of TICKS of all blocks exceeds the limits before-mentioned, an error message is oulput by
CFC.

Processing Times in TICKS Required by the Individual Elements

Individual Element Number of TICKS

Block, basic requirement 5
) ( Each input more than 3 inputs for generic modules 1
( Connection to an input signal 6
Connection to an output signal 7
1
5

Additional for each chart

ABS_VALUE
ADD ) 26 -
SuUB 26
MUL 26
Div _ 54
SQUARE_ROOT 83
AND
CONNECT
DYN_OR
NAND
Basic logic NEG
' NOR
OR
o RISE_DETECT
X_OR
SI_GET_STATUS
CV_GET_STATUS
DI_GET_STATUS
MV_GET_STATUS
SI_SET_STATUS
DI_SET_STATUS
MV_SET_STATUS
ST_AND
ST_OR
ST_NOT

Arithmetic

Information status

oo omalofo|alo|o|loal Moo b o of &M G
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4.26 User-defined Functions (CFC)

Individual Element

Number of TICKS

Memory

D_FF

5

D_FF_MEMO

RS_FF

RS_FF_MEMO

SR_FF

SR_FF_MEMO

Control commands

BOOL_TO_CO

BOOL_TO_IC

CMD_INF

CMD_INF_EXE

BN IE - I 1Y e R L) [ ) % o N )]

CMD_CHAIN

w
-9

CMD_CANCEL

LOGOP

Type converter

BOOL_TO_DI

BUILD_DI

DI_TO_BOOL

DM_PECODE

DINT_TO_REAL

DIST_DECODE

UINT_TO_REAL

G ot Co| Or| W) n| oo W

REAL_TO_DINT

REAL_TO_UINT

Comparison

COMPARE

LOWER_SETPOINT

UPPER_SETPOINT

LIVE_ZERO

ZERO_POINT

Metered value

COUNTER

Time and clock puise

TIMER

TIMER_LONG

TIMER_SHORT

| | | @ | G a|

ALARM

N
—_

FLASH

-—
-

Routable in Matrix

In addition to the defined preassignments, indications and measured values can be freely routed to buffers,

preconfigurations can be removed.
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4.27 Addifional Functions

4.27 Additional Functions

Operational Measured Values

514

Currents

I Ig; Ie

Positive sequence component I
Negative sequence component I,
Iy or 310

in A (kA) primary and in A secondary or in % Iy

Range 10 % to 200 % Ty
tolerance® |1 % of measured value, or 0.5 % Iy,
Voltages (phase-to-ground)

Vaa VB N1 VC N

Voltages (phase-to- phase)

Vas Voo Voa Vavn

Vanp oF Vo

Positive sequence componentV,
Negative sequence componentV,

in KV primary, in V secondary or in % Vy

Range 10 % to 120 % of Viyon
tolerance® |1 % of measured value or 0.5 % Viyr,
S, apparent power In KVAr (MVAR or GVARY) primary and in % of Sy,
9, o,
Range Ooﬁ;tof’lszo % Snom
tolerance” ® O Siom
for VIV e and My, = 50 to 120 %
P, Active power f‘wth sign, total and phase-segregated in KW (MW or GW) primary and
in % Syem
0 % to 120 % Syem
Range 1 % of Sygm
tolerance")  |for VWV @nd Uy, = 50 f0 120 % and | cos ¢ = 0.707 to 1
With Syom =¥3 * Vien * Tvom
Q, reactive power with -slgsn. total and phase-segregated in KVAr (MVAr or GVAr) primary
and in % Sygm
0 % to 120 % Syen
Range 1 % of Syom
tolerance™ | for ViV, and Uy, = 50 to 120 % and | sin ¢ | = 0.707 to 1
with Syom = Y3 Viom * Tom
Cos ¢, power factor total and phase-segregated
Range -1 to+1
tolerance” |1 % for | cos ¢ | 2 0.707
Frequencies f in Hz
Range from = 5 Hz
toleranca  [20 mHz
Temperature overload protection in %
Range 0 % to 400 %
tolerance!) 15 % class accuracy ace. to IEC 80255-8
Temperature
restart inhibit in %.
@L l@L Trip
Range 0 % to 400 %
tolerance!) |5 % class accuracy acc. to IEC 60255-8
Restart threshold .
in %.
G)Res!ad/ eR Trip °
Inhibit time Tregess in min
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Currents of sensitive ground fault de-
tection {tofal, real, and reactive cur-
rent)

INsv INs feah INs reaciive

in A (kA) primary and in mA secondary

Range 0 mA to 1600 mA
tolerance™  [2 % of measured valus or 1 mA

Phase angle between zero sequence
voltage and sensitive ground current ¢ |in °

{3V0, Iy
Range -180° to + 180°
tolerance” |+ 1°
RTD-box See section (Temperature Detection via RTD Boxes)
Synchronization Function 25 See section (Synchronization Function 25)
) at nominal frequency
(i ( Long-Term Mean Values
Time Window 5, 15, 30 or 60 minutes
Frequency of Updates adjustable
Long-Term Averages ‘ ) )
of Currents IAdmd; IBdrnd: ICdmd; I1dmd inA (kA)
of Real Power P gmq In W (KW, MW)
of Reactive Power Qg in VAr (kKVAr, MVAD
of Apparent Power Sama in VAT (KVAr, MVAr)
Min./Max. Memory
Storage of Measured Values with date and time
. Time of day adjustable (in minutes, 0 to 1439 min} Time frame
Reset automatic and starting time adjustable (in days, 1 to 365 days, and <)
Using binary input
Manual Reset Using keypad
Via communication
. ’ . IA; IB; Ic;
! ( Min/Max Values for Current I, {positive sequence component)
Vani Ve Ve
Min/Max Values for Voltages V, (Positive Sequence Component);
Vas Vaei Vea
Min/Max Values for Power §, P; Q, cos o; frequency
Min/Max Values for Cverload Protection CIOTN
Yaemdi Taamar Ioame:
Min/Max Values for Mean Values 1, (positive sequence component);

Sgmdr Pamdr Qama

Fuse Failure Monitor

-in grounded systems
Operating Modes - in resonant-grounded/isolated systems
only for connection of phase-to-ground voltages

SIPROTEC, 78466, Manual 516
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Technical Data
4.27 Additional Functions

Broken-wire Monitoring of Voltage Transformer Clrcuits

suited for single-, two- or three-pole broken-wire detection of voltage transformer circuits;
only for connection of phase-ground voltages

Local Measured Value Monitoring

Imax/Imin = SYmmetry factor, for I > I,
with seftable delay time

Vina Vi = Symmetry factor, for V > V.,
with settable delay time

Current Asymmetry

Voltage asymmetry

Total current, quick monitoring function with protec- i + g + i + i | > limit value

fion blockage
Current phase sequence Clockwise (ABC)/ counter-clockwise (ACB)
Voltage phase sequence Clockwise (ABC)/ counter-clockwise (ACB)
. I, > limit value Iygne™
~( I > limit value Iygng>

I > limit value logng™

I; = limit value Iy4,4

I < limit value I; <

Limit value monitoring cos ¢ < lower limit | cos ¢ |<

P > limit value of active power | Py,q | >
Q > limit value of reactive powe | Qypq| >
S > limit value of apparent power Sy,q >
Pressure < lower pressure limit<
Temperature > Temperature limit>

Fault Logging

Recording of indications of the last 25 power system faults
Recording of indications of the last 3 power system ground faults

Time Allocation

Resolution for Event Log (Operational Annuncla- 1
. ; ms
( ( tions)
Resolution for Trip Log {Fault Annunclations) 1ms
Maximum Time Deviation (internal Clock) 0.01 %
Batte Lithium battery 3 V/1 Ah, type CR 1/2 AA
ry Message Battery Fault® for insufficient battery charge

Fauit Recording

max. 8 fault records saved by buffer battery also in the event of auxiliary voltage fallure
. Total 20 s
Recording Time Pre-event and post-avent recording and memory time adjustable
Probing 16 samples (instantaneous values) per cycle
516 SIPROTEC, 78J686, Manual
C53000-B1140-C383-5, Release Date 02.2017
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Technical Data
4.27 Additional Functions
Energy Counter
Meter Values for Energy .
Wi, Wq (real and reactive energy) in kWh (MWh or GWh) and in kVARR (MVARh or GVARR}
Range
28 bitor 0 to 2 68 435 455 decimal for IEC 60870-5-103 (VDEW protocol)
31 bitor0to 2 147 483 647 decimal for other protocols (other than VDEW)
22 % forl > 0.1 Iy V > 0.1 Vg and
fcos @ [=0.707
Tolerance "
) At nominal frequency
Switching Statistics
Saved Number of Trips Up to 9 digits
) Number of Automatic Reclosing Commands ,
{ ( {segregated according o 1st and = 2nd cycle) Up to 9 digits
Accumulated Interrupted Current (segregated according to pele) Up to 4 digits
Motor Statistics
:l'otal number of motor startups 0 to 9999 Resolution
Total operating time 0 to 99899 h Resolution h
Total down-time 0to 69999 h Resolutioni h
Ratic operating time / down-time Cto 100 % Resolution 0.1 %
Active energy and reactive energy (see Operational Measured Values)
Motor start-up data: of the last & start-ups
- Start-up time 0.305{09999.99 s Resolution 10 ms ...
- Start-up current {primary) 0 A to 1000 kA Resolution1 A
- Start-up voltage {primary) 0Vio 100kV Resolution1 V
Operating Hours Counter
( Display Range Up to 7 digits
( Criterion Overshoot of an adjustable current threshold (element 50-1, BKrClosed I MIN)

Circult Breaker Malntenance

oh frue r.m.s value basis: ZI, XI%, 2P;

i sthods .
Calculation meth on instantaneous value basis; 1%

Acquisition/conditioning of measured values phase-selective
Evaluation one threshold per subfunction
Number of saved stafistic values up fo 13 digits

Trip Circuit Supervision

With one or two binary inputs.

SIPROTEC, 75J68, Manual 517
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Technical Data

4,27 Additional Functions

Commissioning Aids

Clock

- Phase rotation field check
- Operational measured values

- Circuit breaker test by means of control function
- Creafion of a test measurement report

Time Synchromization

DCF 774RIG B-Signal {telegram format IR1G-B000)
Binary Input
Communication

Operating Modes for Time Tracking

No. [Operating Mode

Explanations

Internal

Internal synchronization using RTC (presefting)

IEC 60870-5-103

External synchronizafion using system interface (IEC 60870-5-103)

Time signal IRIG B

External synchronization using IRIG B

Time signal DCF77

External synchronization using DCF 77

Time signal Sync. Box

External synchronization via the time signal SIMEAS-Synch.Box

Pulse via binary input

External synchronization with pulse via binary input

Fieldbus (Modbus)

External synchronization using field bus

DN DI N W O =

SNTP (IEC 61850)

External synchronization using system interface (JEC 61850)

Setting Group Change Option of the Functional Seftings

Number of Available Setting Groups

4 (parameter group A, B, C and D}

Switchover Performed

Using the keypad

DiGS! using the front PC port

with protocol via system {(SCADA) interface
Binary input

IEC 61850 GOOSE (infer-relay communication)

518

The GOOSE communication service of IEC 61850 is qualified for switchgear interlocking The runtime of
GOOSE messages with the protection relay picked up depands on the number of connected IEC 61850 cli-

ents,

Applications with protective functions have to be checked with regard to their required runtime. In individual
cases, the manufacturer has to be consulted with regard to the requirements to ensure that the application

functions safely.

SIPROTEC, 7566, Manual
C53000-B1140-C383-5, Release Date 02.2017




Technical Data

4.28 Switching Device Control

4.28 Switching Device Control

Number of Controlled Switching Devices

Depends on the number of binary inputs and outputs avallable

Interlocking

Freely programmable interlocking

Messages

teedback messages; closed, open, intermediate position

Control Commands

Single command / double command

Switching Command to Circuit Breaker

1-, 1% - and 2-pole

Programmable Logic Controller

PLC legic, graphic input tool

Local Control

Control via menu control
assignment of function keys

Remote Contro!

Using Communication Interfaces
Using a substation automation and control system (e.g. SICAM)
Using DIGSI (s.g. via Modem)

SIPROTEC, 78J68, Manual
C53000-B1140-C383-5, Release Date 02.2017
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Technical Data

4.29 Dimensions

4.29 Dimensions

4.29.1 Panel Flush Mounting and Cabinet Flush Mounting (Housing Size '/;)
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Dimensional Drawing
(Front View)

Figure 4-13  Dimensional Drawing of a 78J66 for Panel Flush and Cubicle Mounting (Housing Size *,)
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MANAGEMENT SYSTEM
CERTIFICATE

Certlficate No: Inltlal certification date: Valid:
151130-2014-AHSO-GER-DAKKS 07. February 2012 11. February 2015 - 10, February 2018

This is to certify that the management system of

Siemens AG
Division Energy Management
Digital Grid EM DG

has been found to conform to the Management System standards:

IS0 9001:2008
IS0 14001:2004
BS OHSAS 18001:2007

This certificate is valid for the following scope:

Development, Production, Engineering, Sales and Service of:

Protection, Substation Automation, Telecontrol, Power Quality, Smart Grid Solutions
and Energy Management Systems as well as Smart metering and communication;

Network analysis & consulting, software for network analysis, service, maintenance,
expertise, modernization, operation, engineering services

CUMEHC Fooy

BAPHO ¢ opyr MHANA
T

For the Issuing office:
DNV GL - Business Assurance
Zertifizierung und Umweltgutachter GmbH

V Akks Schnieringshof 14, 45329 Essen

. Deutsche R
Akkreditierungsstelle £ ¢C{\—<’
D-ZM-18453-01-00  Fhomas Beck ’ )

Technical Manager

Place and date:
Essen, 18. January 2016

3

M

e

{

T

==

Lack of fulfilment of conditions as set out in the Certification Agreement may render this Cerifficate Invalid.
ACCREDITED UNIT: DNV Gt Business Assurance Zertifizierung und Umweltgutachter GmbH, Schnieringshef 14, 45329 Essen, Germany. ;
TEL:+49 201 7206-222, www.dnvgl, defassurance

|
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Certificate No: 151130-2014-AHSO-GER-DAKKS
Piace and date: Essen, 18, January 2016

Appendix to Certificate

Siemens AG

Division Energy Management

bigital Grid EM DG

DNV-GL

Locations included in the certification are as follows:

Site Name

Site Address

Site Scope

Omnetric GmbH
(151130CC1-2014-A
HSO-GER-DAKKS)

Otto-Hahn-Ring 6
81739 Mlnchen
Germany

Software and Consulting Services related to Stemens IT
Products in the area of intelligent transmission and
distribution grids as well as energy markets

Slemens AG Freyesiebenstr. 1 Network analysis & consuiting, software for network analysis,
91050 Erlangen service, malntenance, expertise, modernization, operation,
Germany engineering services

Siemens AG Otto-Hahn-Ring 6 Developrment, Engineering, Sales and Service of smart

81739 Miinchen
Germany

metering and communication; development, engineering,
sales and service of Telecontrol, Smart Grid Solutions and
Energy Management Systems

Stemens AG HQ

HumboldtstraBe 59
90459 Nirmnmberg
Germany

Development, Engineering, Sales and Service of Protection,
Substation Automation, Telecontrol, Power Quality, Smart
Grid Solutions and Energy Management Systerns

Slemens Industry Inc.

10900 Boulevard, Sulte
400
Minnetonka, MN 55305
USA

Engineering, Sales and Service of Protection, Substation
Automation, Telecontrol, Power Quality and Smart Grid
Solutions

Siemens Industry Inc,

7000 Siemens Rd, Wendell
NC 27591
USA

Englneerlné, Sales and Service of Protection, Substation
Automation, Telecontrol, Power Quality and Smart Grid
Solutions

Slemens AG

Wernerwerkdamm 5
13629 Berlin
Germany

Development, Production, Engineering, Sales and Service of
Protection, Substation Automation, Telecontrol, Power
Quality, Smart Grid Solutions and Energy Management
Systems

1 ¢nmenc Eoop
BAPHO € OPUIMHAMA

'
———

Lack of fulfilment of conditions as set guk in the Certification Agreement may render this Certificate invalid.,
ACCREDITED UHIT: DNV GL Bysiness Assurance ZertifizZlerung und Umweltgutachter GmbH, Schnteringshof 14, A5329 Essen, Germany.
TEL:+49 201 7296-222. wvw.onvgl.defassurance
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Iipesod om guznuticky 31K

DNV GL

CEPTUDUKAT 3A CUCTEMA 3A YTNIPABJIEHUE

Ceprudyixat Ne: [laTa Ha NLpBOHaYaNHE CepThuRaLina: CpoK Ha BaniiHoCT,
151130-2014-AHSO-GER-DAkKS 07 cpeBpyapn 2012 1. 11 dhespyapu 2015 r. — 10 despyapn 2018 1.

C HacToAwWoTO ¢e YAOCTOBEPABE, Ye 3a cUcTEMATa 3a yipasnerle Ha

CumeHc AT
HanpaBneHue ,EHeprieH MEHUOKMBHT
Lud posu mpexu EM DG

€ YCTAHOBEHO, Ye CbOTBETCTBA Ha CTaHAapTUTE 3a CUCTEMU 3a ynpasneHue:

ISO 9001:2008
ISO 14001:2004
BS OHSAS 18001:2007

Toau cepTudmKkaT € BanuieH 3a cneaHna obxsear:

Pa3pa6oTka, NPOM3BOACTEO, MHXEHepPUHT, Npoaaxou u o6cnyXXBaHe Ha:

CUcTeMHM 3a zaluuTa, aBTOMATU3AUNSE Ha noacTaHuMy, TeneynpasreHne, KA4ecTBO Ha
ENeKTPOEHEePTUATA, MHTENUTeHTHU MPEXOBY PEIIeHUA ! eHEPrned MEHUAXMBHT, KaKTo
WHTENUreHTHO MEPEHe U KOMYHMKALMA;

MpexXoB aHanus n KOHCYNTaLuuK, codTyep 3a Mpexos aHanus, obcnyxeate, TeXHU4eCKa
nopApbLKKa, eKCnepTu3a, MoAepHU3aLMs, eKCINoAaTalns, HKEHEPUHIOBY yenyri

Msicro M fata: 3a nafanaLms oHe:

EceH, 18 anyapy 2016 1, DNV GL - Business Assurance
NALLO Zertifizlerung und Umweltgutachter GmbH
| Y o ) I\C) LUHMpHRrexod 14, 45329 Ecel

Deulsche
Akkreditierungsstelle /nadnuc — He ce veme/
D-ZM-18453-01-00
Tomac Bex
TexHWUECKY AUPEKTOP

HensnbnHeHWe Ha YONOBKATA, WANOXekn B CopasyMeHieTo 3a cepTUgUKaLma, Moxe Aa Hanpasu Toau CepTU(HKAT HeBANMAEH.
AKPE[IATUPAHO 3BEHO: DNV GL Business Assurance Zertifiziening und Umweltgitachter GmbH, LLinupisirexorh 14, 45320 Ece, lepmanna.
Ten.; +49 201 7296 222, www dnval.defassurance
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Cepmdukat Ne: 151130-2014-AHSO-GER-DAKKS
MscTo 1 gara: EceH, 18 siHyapy 2016 1.

MpunoxeHuwe kbM CepTutchukar

CumeHc Al

HanpaeneHue ,,EHeprieH MEHMAKMBHT
Undopoen mpexu EM DG

DNV GL

MecTara, BKIIOYeHN 8 cepTUhUKaUUATa, ca cnegHuTe:

Wme Ha obekTa

Aapec Ha oBekTa

O6xBaT Ha obekra

OmHeTpuk MTMBX
(151130CC1-2014-
AHSO-GER-DAKKS)

Oto XaH Pusr 6
81739 MioHxenr
[epMaHus

CoTyepHI ¥ KOHCYNTaHTCKU YONYTK, cBbp3adi ¢ UT
npoaykTv Ha CriMeHc B 0BnacTra Ha MHTeNUIeHTHU
NPEeHOCHW 1 pasnpefenuTenHi MPeXw, KaKTto U
SHeprifinu nasapu

Cunene Al dparecneberipace 1 Mpexoe aHanus u KoHCYNTauuK, codryep 3a MpexoB
91050 EpnaHrex aHanus, oGCnyxeaHs, TeXHUIecKa NOAAP LXK,
lepmanus SKCNepTA3a, MOAEPHK3aUNA, eKkennoaTayus,

WHKEHEPUHTOBMW YCNYIH

Cumenc Al OT0 XaH Pudr 6 PaspaboTka, WHXeHeprHr, npojaxtv v obonyxsare
81739 MioHxen Ha UHTeSIMIeHTHO MepeHe i KOMYHUKELIMA;
Fepmanus paspaboTka, WHXeHepuHr, npodaxbu u obenyxeane

Ha TeneynpasneHve, MHTENUreHTHN MPEXOBY
DELLSHNA M CUCTEMN 33 eHepruer MeHUOXMBHT

Cumenc Al HQ XymBonTwpace 59 PaspaboTka, KHXKEHepUHr, npofaxdbu  obenyxeaHe
90459 HiopHbepr Ha CUCTEMU 3a 3alUvTa, apTOMAaTK3aUua Ha
FepmaHua nogcraHuny, TeneynpasneHus, Ka4ecTBo Ha

enekTpoeHaeprnatTa, UHTEANIeHTHY MpeoBU pellleHnA
N CUCTEMU 38 eHeprneH MeHUAXMBHT

Cumenrc Hgactpy
Wk,

Bynerapp 10900, an. 400
MuHeToHka

MHxeHepuHr, npofaxomn u obcnyxeaHe Ha GUcCTeMm
s& 3alyUTa, aBTOMaTU3aLUna Ha NoACTaHUMM,

MuHecota 55305 Teneynpasnerue, KauecTso Ha eNnexTposHepruaTa u
CALU MHTEMUIreHTHU MPSKOBU pelleHna '
Cuimerc Mugactpu Cumetc Poyg 7000 WHyeHepuHr, npofaxdu # obenyxeaHe Ha CUCTeMM
Whk, Yenpen 33 3al4UTa, SBTOMAaTM2aUMA Ha NoacTaHUny,
CepepHa Kaponusa 27591 [teneynpaBneHue, Ka4ecT80 Ha eNeKTPOSHEPrusTa 1
CALL MHTENWIEHTHY MPEXOBY pelleHWs

Cumenc Al

BepHepeepkdam 5
13629 bapnud
Fepmanua

PaspaboTka, NPOUIBOACTBO, UHXEHEPUHT, NpoaaxGu
W OBCNYKBaHe Ha CUCTEMU 3a 3atynTa,
aBTOMATU3aUMSA Ha NOACTaHLMY, TeneynpasneHue,
KAYeCTBO Ha efTeKTPOBHEPIUATS, UHTENUTEHTHM
MPEXOBUM PELLISHNA 1 CUCTEMU 33 eHepPrueH

MEeHWOXMBEHT

HeusnbrHaHue Ha YCNosuaTa, Nano)eHu 8 CnopasyMeHHeTo 2a cepTuduraLys, MoXe A3 Hanpasu TO3K CepTuduKaT HepanuaeH.

AKPEWUTUPAHO 3BEHO: DNV GL Business Assurance Zertifizierung und Umweltgutachter GmbH, Linupusroxod 14, 45328 Ecen, Mepmahy.
Ten.: +49 201 7296 222, weaw.dnval.de/assurance
Crp.2072




