4,11 Npyu Tosapene/pasToBapsaHe Ha kaGenuu BapabaHu e HeoBX0AMMO Aa Ce W3MNOA3BAT PasToBapHA
\\akcecoapn (KpbCTOCaHY YPeAM) C Kauwxy, NPpeAoTBpaTABALLM HapaHABaHMU ro prbosete u obBMBKaTa Ha .
apaBaHuTe, KaKTo ¥ BanoBe, /la ce NOCTaBAT BTY/IKU U KabesiHu CKOBY € KYKV 3axBaHaTH 33 OTBOPUTE HA
ocyTe Ha Gapabana (Bux gur. E2 1 E3 oT Npunoxerine E).

412 -3abpaHeHo e Aa ce pasToBapBaT kabenHw GapaBaHu upes XBBLPAAHE OT KOM W Apyrv Npeso3hi
cpepcrea.

413 3abpaHeHo e Aa ce pasToBapsaT KabenHu BapabaHu upes NpeTbpKaNAHe T KOAY MAPYTN NPEBO3HA
CPE/ICTRA, KAKTO M TAXHOTO HAaTOBapBaHe Upes TbpkanaHe, C W3KAIOUEHUE Ha CAYYaliTe B KOWTO ABHOTO Ha
KapocepyiATa Ha NpPeBo3HOTO CPeACTBO {1 [LHOTO Ha N naatdopmata, 1 T.H.) € Ha eQHO HYBO C NOAa
Ha TAOLWaAKaTa, Ha KOATO ce pa3TosapBat kabenuure 6apabaHu WAW OT KOATO Ce TOBAPAT KabenHure
BapabaHu).

4,14 Tlpy TepKansHe Ha kabenuute GapabaHu e HeobxoauMoO fAia Cce craseat YKasaHWATa 33 TopKanaHe
OnMCaHy OT CTPpesikaTa Ha CTpaHaTa Ha Gapabana. 3aBpaHeHo e ThpKanAHeTo Ha bapabahu Che CTBPHALM
Kpauiua Ha kabenu, Kabennute Kpauwia Tpa6Ba Aa GbfiaT 3aKPeneHi 3a BLTPELHOCTTa Ha fapabaHa, 3a

T Tar KaBenn. e Daspelleno Aa Ce W3BaAn K
. 03HauMTENIHUTE cpec Kabenn, e pa3pelleno Aa ce U3 par Ha kabena ot bapabana-u-fAa-ce3akpenn——
- 3a pvba Ha GapabaHa. .

4.15 KaBennure Gapabauy Tpabea Aa ce pa3ToBapBaT Ha NAoCKa TBbPAA naoLaaKa, 6es BellecTBa KOUTo
MoOraT ga HapanaT obevskara Ha 6apabaria unv kabena.

4.16 Mpu pastoBapBaHe Ha OTKPUTC BbBPXY fOHBK, € HeoBX0AMMO fJa Ce TpeugHu noTeHuuanHara
noepeaa Ha BapabaHHata obsuBKa 1 Ha kaBena, Nopajy Pa3sMECTBAHETO HA NOYBATA MOA TENECTTa Ha
BapabaHa. Fonemu Gapabaxu morat ga Gbaar pasToBapBaku U CHXPanABAHK CAef TOBA Ha NOCKHNEHH
BETOHHW NN0UM, PA3NONOKEHH BBPXY 3EMAT], HA achanToBy WK MeTannu nnathopmu.

4,17 [lpuM BCMUKM Ccnyuad Ha ToBapeHe/pasTtoBapsaHe ¥ CobXnaHeHue € HeoBxoAMMO A3 ce naemart
NPeBaHTUBHW MEPKM 3@ CAMO TbpKAsAHE Ha GapabanwTe.

4.18 Tpu TosapeHe W Pb3TOBAPBaHE HA GapabaHuTe NOCPEACTEOM BU/IKOB @/IEKTPOKAP, BUAKATa Tpabra
fa Gbge nogpasHeHa ¢ fapabaHa, KbAETO BCUUKMA KpauLla Ha Gapabana ga 6baaT NOCTaBEHN HA BUAKATA
(Bwk Mpunowerne F, KOBTO ChAbPKA MpeaynpeauTentu 3Hauy 3a TOBapeHe W pPa3ToBapBaHe Ha
rabennv 6apabann).

419 KaBenHuTe akcecoapy Tpabea Aa HbAaT NPeso3Bay B NOKPUTH NpeBo3HK CPeACTBa.
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4.20 lpepyn TpaHCAOPTUPAHETO KabenHute axcecoapn Tpabe ,vp,a”’b'ﬂ,&g; HesonacHo 3aKkpeneHyd B
NPEeBO3HOTO NPeacTeo.

4.21 3abpaHnasa ce pa3TOBapPBaHETO Ha kaBenHu akcecoapy upes XBuaaHe OT NPEeBO3HOTO CPeACTEo.

4.22 HKaBennyite akcecoap Tpabea ga 6bAaT CobXpaHABaHM B opurkHanHaTa oNakosKa Ha NPOU3BOAUTENSA.

4.23  [1py CbxpaHeHWeTo, NakeTvpanuTe KaBenHy akcecoapu morar Aa 6bAaT CbXpaHABaHY HA HAKONKO
cnos. BPOAT Ha paspelleHuTe C/ioeBe, TpabBa Aa CbOTBETCTBA HA cneunduraLuaTa MaprupaHa Bbpxy
onakoBKaTa Ha Katen h:re aKcecoapu, Wiu ce onpeaens oT A0CTaBuMKa Ka KabenHure akcecoapy.

4.24  Habennute akgec ifgm Tpabea fa GbAAT CbXpaHABaHW B NMOKPUTH fomMellenna U3BbH JOCTHN Ha
HEeOTOPpM3UPaHn Iu 9 }

4,25 Tlpy chxpaHeHuear

N ,
( % AKO e HeOoBX0AMMO, TUMA Ha NPEBO3HOTO CPEACTBO MOXE A3 6bae yrasa
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4.26  Mpu cvxpadenneTo e HeoBXoaMMO Aa ce chnassa OKOMM/IEKTOBAHOCTTA Ha KabenHuTe akcecoapw,
3abpaHeHo e W3BaMAAHETO HA KOMMOHENTH oT KabenhuTe axcecoap 6ea npepervctpauua Ha
kabe/HuTe akcecoapn B oTyeTHaTa cknagosa DOKYMeHTaLms.

5. PaborHa npoueaypa npu OTKpUBaHe Ha AedeKTH B KabesuTe B 6apabaHa, KabenHute aKcecoapu, nospegu

no o68MBKaT aHa 6apabaHa MAKM ONaKoBKATa Ha Kabennute akcecoapu

5.1 BCWURM OTKPUTH aederTd no kabenu, Gapabauy, oBeusku nHa Gapabatu, pedext B Kabenuute
aKCecoapu uav noepeaun B ONakoBKaTa Ha KabenHuTe eKcecoapy TpabBa HesabaeHO fa GbaaT ceegeHy
£0 3HaHueTo Ha ,Ectpaamu NC” NIK.

5.2 Tospegyte Tpabea na 6vaar NPCBEPEHH OT KOMHUCHA B NPUCHCTBUETO HA CTOPU3UPAHU NPeACTaBUTEAN
Ha ,EcTpanud NCY ANK, _ .

5.3 B cnyyald Ha nospena Ha KabenHus bapabaH, aoxknapa 3a NOBPEAATa BKNIOMBA: HOMEP Ha NOpPbYKa,
HauMeHoBaHWe Ha KabenHata NWHMA, 33 KoATO e NpeAHasHaueH kabena, Knaca Ha Kabena, 3aBOACKY

ﬁwmwm?"rmmep" Ha "RabenHua DapabaH, pata Ha npou3sopcTeo, asoacka Ab/KUHA, KabenHa ObAMUHA Ha (
Gapabana, MACTO 1 BuA Ha nospeaara, HATa W MACTO Ha CbCTaBAHE Ha NPOTOKONA, GaMUANA M ATBLKHOCT {
Ha nojnucanmte Avua, c nocoysaHe Ha OpranusaumuaATa UM NpeanpPUATHETO.

5.4 INpu oTKpuBaHe Ha aedekTv B Kabennu aKCeCoapu WA NOBPEeSY B ONAKOBKUTE Ha kabenHnTe akcecoapy,
Aoknana Tpabsa Aa CbabPHKa: HOMep Ha NOpBYKa, HaumeHOBaHWe Ha KabenHaTa AWMHWMA wAM
NOACTaHUMATE, 32 KOATO Ca NpeAHasHaueHy kabenuute aKcecoapu, Knaca Ha Kabena, 3a Ko¥To ca
NpefHa3HaYeHu kabenHuTe akcecoapw, npoussoanTena Ha kabenHuTe akcecoapw, KPaTko onMcaHue Ha
OTKPUTHTE fledeKTY UNW NoBpeaa, AaTa M MACTO Ha CbCTaBAHe Ha NPOTOKONA, GaMUIUA U ANBIKHOCT Ha
fioAnucanuTe Nnlla, € NocoysaHe Ha OpraHusaLMaTa A NPeanpUATHETO.

5.5 CHUMKM Ha fledekTiTe Colyo TpAbBa Aa 6bAaT NPUKPEneH Kbm [oknana.

5.6 EAHoO Konue oT 0TyeTa Tpatea Aa 6vae usnpateHo go ,Ecrpannu NCY NAK.

5.7°B cnyuaii Ha sHauuTennu KabenHu floBpeau, e HeobXoAMMO Aa BbaaT NpoBepeHi He camo KabenHata
00BMBKA, HO M CTPYKTYpHUTE eneMeHTH nop ofBMBKaTa CbC 3afb/KUTEAHOTO npucLCTBYE Ha
npeAacrasnren Ha ,Ecrpanuu NCY AAK. Heobxoaumocrra u npougaypara sa Takasa npoBepKa ce
Onpesens oT KOMUCUA 3a NPOBEPKA Ha NOBPEAATA Ha NAoWaAKaTa B NPUCBCTBUETO Ha NpesCcTaBuTeN Ha
»ECTpanuu 1C” N1AK, N P;:(.‘;?‘:/ A ({\,

3.8 B onpeaeneHu cnyvam, Npu CbMHEHMA OTHOCHO Kattef;,rs"f)"r_g @qpﬁ%\%i‘ge M enemeHTUTE Ha KabenHute
aKCecoapu, Tezu Yactu M'akcecoapw morar ag, ﬁﬁﬂ%’r&pﬁﬁarﬁ‘_gaf;fmpannﬂ MC* NNIK 2a KavecTeeHa
BKCNepTU3a ¢ NpUBAMYAHE Ha creuwuan --rﬁ"ia_ﬁjggpﬁssggmeﬁé Ha KabenHuTe akcecoapu. 3aknioueHus

MO KasycH 33 AeeKTU U ToAHOCTTA 38 MONTEN Ce Ce.M3TOTBAT Ha 6asa Ha pesynTaTute or npoBepkara.
o

6. Mpunomenus

Mpunomenne A. Pazmepu 1 Terno Ha AbpBeHK kabesuun Gapabau

lpunosxenne B. PasmMepu W Terno Ha MeTanHu Kabenuu Hapabann

Mpunoxenune C. Cnucok Ha BelecTea Bb33AencTeam Ha PE KabenHu 06BMBKU
Mpunoxenue D. 3akpensaHe Ha KabenHu 6apabanu 33 Hucko-pamroey naathbopmu
Mpunosenue E, TpaHcnopTupane, ToBapeHe u PastosapsaHe Ha kaBenuu 6apab; v‘d(’/\'

R,

k(j_
Mpunoxenne F. MpeaynpesuTentu 3HaUM ¢ MSMCKBaHWS 3a TOBay oaapH’%Ha KabenHu
6apabanu. | i




Npwnoxenue A,

Pasmepu 1 Terno Ha AbpBeHn KabenHu BapabaHn

(yvepmexx, He ce yeme)

Tabnuua Al, Pasmepy Ha CTPAHWTE UNEHTUTE Ha AAbPBEHUTE onakoBkv Ha 6apabanunTe

Ne Ha GapabaHa Crpasa, mm Debenmna W WKpPUHA  Ha
: NeBenuna Ha ctparata | UnpuHa Ha | CTOMaHKeHaTa J1eHTa, mm
Sy, mm CTpaHaTa, He
noseye oT, mm
e

Mpunosxense A. (npoamHeHue)

e
_.-—-*‘"”‘““" .tﬁ
. ﬁ\gg;‘ﬁ.
 C {“}P"l’\{ \,‘\l'(.’ ll,é
AP0 &
Ta6nuua 2. Paamepy Ha SppseH Gapabau (Bcudkn pasmepu ca B mm) e e
Ne AvameTbp Abnmuxa Bebenuna: BurpelieH gdameTbp Pazmap DbniiHa OumyuHa
Gapaban : Pub Bapen Ha s s2 Ocos Bogew, A on. T
D Dl Bapen d d; B L1
L P CAAL R
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3ab. Uma n apyru nopbuKosw pasmepu Ha ,qupaemﬁaﬁé’égrm,(nb?"’ ' asmePu 32 v no-ronemu).

Npunomenue B. Pasmepu 1 Tersio Ha MeTa iy KabenHu bapabanu

(uepme, e ce yeme)
Tabnuua B1. Pasmepy U Terno Ha MerTanHu 6apabanu




Terno, BKA. Auamersp, BHML JAuamerbp Ha Anamersp Obwa LlenTpaned
Terno Ha on, on. prba, mm Ha . WKPHHE, AWameTwp,mm
Gapena,mm

L

4

326, CbllecTayBaT ¥ bapabany C TO-TOJTENH BBHIIHM ANaMeTpi:

Mpunomxenue C,
ChK1cbK Ha eLiecTBa BbafeicTaalm Ha PE KabenHn 06BUBKN

CRMCHKBT ChAbpMa AaHHM 3a YCTOMYMBOCTTA (3apoBONUTENHE, OTPaHU4eHa WU He3afoBO/IMTENHA) Ha
MmaTepuana Ha kabenHata 0bBuBKA (PE ¢ BMCOKA NABTHOCT) Ha Bb3AEHCTBMETO Ha Pa3fIMuHU CbCTaBKK, B
OTCHCTBUETO Ha BhHIWHEH MeXaHWUYeH HAaTHCK W NpU TeMAEPAaTYPK 0T 20°Cu 60°C.

1. Matepuantt Ha KaBenHaTa 06BMBKA MMa He3af0BOIUTE/HA ycroiluMBocT npu Temneparyph ot 20°C 1
60°C Ha BbH3AEHCTBYETO HA CNEAHUTE CbCTABKUL




methylcyclohexane, N-heptane, ozone, styrene, titanium tetrachloride, tetrach!oromethane, horon
trifluoride, ioluene, brake fluid, chlorine (Hacuven pasTeop Ha Boaa M ras), allyl chloride,

3. Marepuanbr Ha KabenHata 06BMBKA MMa 3a00BOAUTE/IHA YCTOMUMBOCT NpU Temneparypa 20° C u
He3a,qosonmenna ymouquaocr Npy Temnenatypa 60°C Ha sb3aelicTBUeTO Ha cyBeTanLmm: 1sopropyl

4, Ma‘repuam;*r Ha KabenHata o6BuBKa UMa orpaanEHa YCTOMYMBOCT Npu Temnepatypa 20°C u 60°C Ha

Bb34eHCTBMETO Ha CAEAHMTE CbCTaBKu: acetone, banana oil, benzol, diacetone, diethyl, ketone,
_hexachlorophene, camphor oil, caleium sulfide.

5. Matepnaber Ha KkabenHaTta obeueka uma 330l0BO/IUTENHA YCTOWMBOCT npu Temnepatypa 20°C u

OTpaHu4eHa YCTOHUMBOCT Npu Temnepartypa 60°C Ha BL3AEACTBUETO Ha CregHuUTe cberaskm: diesel fuel,

oll products, carriage grease, solid oil, aniline, hexane, benzaldehyde, benzolchloride, |sooctane sulfine

acid (70%), acctic acid (Hag 96%), butyric acid, chromic acid, perchloric acid (50%), furfurol alcohol, ethyl

acohol, hydrogen dioxide u Hakow Apyrv cbcTaskm,

; ™

3a6.: MaTtepuansT Ha KabenHaTa 06BMBKa HUMa 33£,0BONUTE/IHA YCTOWUMBOCT NpH TemnepaTypa 20°C 1 60°C
Ha Bb3feHCTBMETO HAa MOTOPHU Macna (aBToMOBUNHY MOTOpPHU Macna U ap.), BuTym, PULIMHOBO macho,
CbHHOINEA0BO MAC/IO, LIaPEBUYHO M NAMYKOBO Macho, MUHEPAHO Macno, CHAMKOHOBM CMa3KH.

CrMCLKDT @ U3roTeeH Ha Gasa AaHHuTe, NpeaocraseHu or dupma Borealls, HM3TOYHMK — ISO TR 7472, 7474
Kapnosuu, koHcTAWao6enne 3, ABcTBus.

Npunomenue D. 3akpensane Ha kabenHn GapabaHy 33 Hucko-pamrosu nnardopmu

(cHumka, He ce yeme)
®ur. D1. 3akpeneate Ha KabeneH 6apabau 3a nnathopma ¢ BEPUrk NpemM1HaBaliy Npes ocuTe

(cHumka, He ce yeme) o ({ ‘
®ur, D2. 3akpensane Ha Kaben 3a nnatopma OT AppBEHA PeweTHa 1 YKPenneHns 3a npefoTspaTABaHe Ha
TbpKanaHe

Npunowenue E. TpaHenoprupatie, Tosapene u PasToBapBaHe Ha KabesHW GapabaHu
{cHumKa, He ce yeme)

Pur. £1. TpancriopTupaHe Ha kabenen 6apaban, 3aKpeneH 3a MeTasHa YKpensalla KOHCTPYKUMA OCUTe

®ur. E1. TparcnopTupatie Ha kabeneH Gapabay, SAKPEMNeH 3a MeTa/IHa YKPenBalla KOHCTPYKUMA ocuTe
A .,

4
:‘[‘/‘) .
Sl T
e S
(cHumka, He ce Heme).. fe Fu e

®ur. E2. PazToBapsane Ha KabeneH BapabaH, 3aKkpeneH Ha MeTanHa yhpe\nafam,a I-gOHCprHU,VIﬂ
,,,‘uk




(cHumKka, He ce yeme)

apeHe M pa3ToBapBaHe Ha KabaneH GapabaH MOCPEACTBOM KPBCTOCAHO Pamo C pembLU

MNpuaokenue F. TipeaynpeautesiHi 3HaLM ¢ M3UCKBaHWA 3a TOBApeHe W pasToBapBaHe Ha KaBenHu

HapabaHu.

(cHumKa, He ce yeme)

e

______
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Mpunoxenue Ne 17 — TexHuyecka AOKYMEHTALUA (BRAKYMTENHO KaTanosv), Aasallla NbnHo ONUCaHKE,
TEXHIYECKN AaHHW ¥ XapaKTepuCTUKW Ha NpeanaraHoTo oBopyABaHe KbM Mpunoxerve N2 4 — TexHU4eckn AarHu
3a UwhpoBn 3alMTU 3a BHBOAHO none ,3axapHa chabpuka” 110 kV ocHosHa ungposa HajnwLxHa
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pe3epBHa MakCManHo TOKOBa 3alluTa 3a none ,3axapHa cpabpuka’ 110kV; u Mpunoxerue Ne 6 - TexHudecky
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670 serles pre—configured product range
Summary ~ Product selections

Tender ID: 16Q2863108 Pos: 110

Gountry of End User BG

End User — Utllity CEZ :
Station Name Borimechkata/Orion
Voltage Range in kV 110/20

for_confiquration altemative A31

Apparatus control (QCBAY),1pcs

Autorecloser (SMBRREC,79),1pcs

Breaker failure protection (CCRBRF,50BF), 1pcs
Broken conductor check (BRCPTCC,46),1pcs
Configurable loglc blocks, ipes

_Cuuen‘t circuit-stper vislon {CPQQPVF.Q?)JP(‘Q

Disturbance report (DRPRDRE), 1pcs

Event function {EVENT),20pcs

Fault locator (LMBRFLO),1pcs

Four step phase overcurrent protection {OC4PTOC,51/67),1pcs

Function block for service values presentation of the analog inputs (AISVBAS),1pcs
Function for energy cafculation &nd demand handling (ETPMMTR),6pcs

Fuse failure supenviston (FUFSPVC),3pcs

Gas medium supervision (SSIMG,63),21pcs

Handling of LRswitch positions (LocalRemote), 1 pes’
Instantanecus phase overcurrent protection (PHPIOC, 50}, 1pcs
LHMI control of PSTO {LocRemControl), 1pcs

Line differential protection, 3 CT sets, 2-3 line ends (L3CPDIF,87L),1pcs
Liguid medium supervision (SSIML,71),3pcs

Loss of voltage check (LOVPTUV,27),1pes

Measurements, 1pcs

Pole discordance protection (CCPDSC,52PD),1pcs

Synchrocheck, energlzing check and synchronizing (SESRSYN,25),1pcs
“Thermal overload protectlon, one fime constant, Celclus (LCPTTR,26},1pcs
Thermal overload protection, one time constant, Fahrenheit {LFPTTR,26),1pcs
Tripping logic (SMPPTRC,94),6pcs ‘

Two step overvoltage protection (OVZPTOV.SQ)?Q: o

Two step resldual overvollage profection {ROV2PTOV,58N),1nCs
Two step undervoltage protection (UV2PTUV,27),1pos - x> =7
Voltage differential protection (VDCPTOV,B0),2pcs

ACT CONFIGURATION ‘:'/ s Sy,
ABB Standard configuration, X00 /1 3 ,é’
FUNCTION PACKAGE

Tes

The baslc functianaiity Is corfigured and ready for direct use. The selected optional function packages (isted -
balow) are not Included In the default configuration when delivered from the factory; and thereby require -
using PCM6C0 _E_ngiqqe_ri_ng software. | herjnfp;_maliog t your ABB

T

addillonal engineering,
representative. o

Line differential protection 3 GT sets + transformer, A0S
- Line differential protection 3 CT sels, with inzone transformers, 23 line ends (LT3CPDIF,87LT),1pcs

e e e g
e ——————
g e

BAFHG C CREVTMRATL,

Line Distance protoetion — quadritateral - 4:th zone,

- Distance proteclion zones, quadrilateral characteristic (BZ1I\2QPDIS,21),1 pes
Line Distance protection — quadrilateral - 3 zones, B11 T e ettt et ststansns
~ Antomatlc switch onlo fauit fegic, voltage and current based {ZCVPSOF), 1pcs “
- Current reversal and weak-end infeed logic for distance protectlon {(ZCRWPSCH,85),1pcs

- Directional impedance quadrilateral (ZDRDIR,21D),1pcs

- Distance protection zones, quadriiateral characteristic (ZMQPDIS,21),3pcs

-~ Losal acceleraiion logic (ZCLCPSCH),1pes

-~ Phase selection, quadrilateral charactef| ¢ with fixed angle (FDPSPDIS,21),ipcs

= Power swing detection (ZMRPSB,68),
- Scheme cognunication logic for dista Rer
~ Slub profection (STBPTOC,E0STB)1p

’\}ercurrent protection (ZCPSCH,85),1pes






01/27/2016 01:15:15 PM 2/2

Residual overcurrent protection, C24 . ~
— Current reversal and weak-end infeed logic for residual overcurrent protaction

ECRWPSCH,85),1pcs

- Four step directional negative phase sequence overcuirent protection (NS4PTOC 4612}, 1pes
Four step resldual overcurrent protection (EF4PTOG/51N/67N) 1pcs

- |Astantaneous residual overcurrent protection {(EFPIOG,50N),1pes

-~ Scheme communication logic for residual overcurrent protection (ECPSCH,85),1p¢s

N

First HMI Language HM)! language, English IEC, B1
Additienal HMI Language No second HMI language, X0
HARDWARE
Casing Rack, 1/2 x 19 inch, max 3 O modules, max 1 TRM, A
Basic hardware Comb Backplane Module, 1/2 x 19 inch, 2 cPCl, 1 TRM
Basic hardware Nurneric processing module, 600 MHz with 1MB cache
Basic hardware Universial Backplane Module, 1 ADM, 1 TRM
frl(\JA:tunting detalls with IP40 protection from the 49 inch rack mounting kit for case size 6U*1/2, grey, A
Connection typs Compression terminals, K
Power supply nodule Power supply module, 90-250 VDG, B
. Human machine Interface, medium slze - graphic display,
Human Machine Interface IEC symbols 1/2 X 19 inch, B
Framsformer odutetpos P40AME4 . gar;‘;rfg;g}g; 'm:;iule. 6L +8U, 5A, 110/220V, 50/60Hz,
( AID Modute for TRM 1 - Analog digital conversion module 12 channels,
/O Module pos P3/X31,X32 BIM, 16 Inputs, RL220, 220~250VDC, 50mA, E1
1o Megule pos P4fX41,X42 BOM, 24 oulpul relays, A
IO Mddule pos P5/X51,X52 No board in this slot, X
Communication Modula pos P31:2/X312 No remote communication board Included , X
Communicalion Modute pos P31:3/X313 No remote communication board Included , X

Optical medium range fine data communication module Single
mode 1310 nm, B

Communication Module pos P30.3/X303 No remote communication beard included , X

Serial communication module Serial SPA/ILON/DNP/IEC
B80870-5-103 glass interface, C

Optlcal Ethernet Module pos P31:1/X311 Optical ethernet module 1 glass interface, D

Co_mmuntcation Module pos P30:2/X302

Serial communication module pos P30:1/X301

PRODUCT INFORMATION

Data Sheet ~ Product Guide Line Differentlal Protection REDB70 2.0
Data Sheet ~ Ordering form, REDS70 2.0 Preconfigured

Pata Sheet - Accessories, 670 series EC

( ABB AB
- Substation Autemation Producls
http:/fwww.abb.com/substationautomation

SEHPHO C OPWIMKATLA

B N N A e
—— == “!lr'ﬁ-—J

1







Rhoaf 67D

Line differential protection REDGS70 2.C

Product Guide
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1. Appleation

PEDSTO b usad for tha frotection, contl and mankoving of
ovartiead Rres and cables in 2ll ypas of nitworks. Tha B0
can b usad Fom disirbytion up b tha highest yellags oty
1Lt Bitabis for the protection of haavly uaded Gnes and
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two-, ardior iree-phase. The ED & slso stabls kor
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altoatng tha Lesar 10 F47 ar
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makes tham sullabis, lopyther wih 8 BoMITRNICA AN
Behara, fof pretettion of poasr finas and cables heomplex
ratwork tonfgaations, such as paratel [nes, olt-tarmined
Fr3, and 83 00,

A rw bt sdspPas oed compansation B previts
ovemeaching of ths dislanto 2anas i tha ad Explcting &G
g phue-b—em&ﬁummm'w@m&un
£'e0 reduct) urdemasch in the Inpoftng eodl

Tre ZMFCPDNS funciion bioti Incorforatey 3 £ SEELT0N
Sienent and 8 drectonal ament, g ﬁpm\,‘a{ G
pevigns in T B70-s2:7es, whara thise ehanants werd
represented witty separate functicn fiocie,

T

Y o

rorvrecoverabis Shation, the peaer Falhgs betoma so
savere that the mprchronism 8 lost, 3 concition refmed ta es:
p:-hdppmmmahpmosabfﬂpdaxﬂp protecsitn
PEPPPAV] B 10 gatect, avEhals, end lake tha reisd
setion Fof pote SIpEANg DocwTences T tha power Bysism

at-otshep protesticn GOSPRAM

Tra out-ol-sisp protection OOGSPPAM hretion bn the [EO can
ba usad for both garetor protection and B3 well for fra
peotettion scpirafons.

Lo

The man arpote O TROCSPRANLL ulipn & 1o dstscl,

graata, and Lake the raqired action during ch] shpping
W?‘D 3 prw: By,

T oo'spmuiiﬁabngl-m AR i diheyons end trigs
the ganaraior B8 Fast as pousle, aher thafinst Dola- s if the

Tha eperaton ol the prase-seleclion glenmant is primady SR er bsetation Js St 1y ba in rore I.ﬁbhrwrraly

based o turrand changs crlari, wih Bgrdfigant increassd
dapendabiBly. Neturaly, haea ts W50 @ parl operaling wih
oontrious crise That oparatss in parakal

during yarions
faudts, pimatarecus teits et fauts with o
ndeed.

possbiEy for selsctive 16pping of M3 on povser b
sy5'em oEcTaTons Ipdwdl Snings Of OB shpal, whan
hstanca protecton Rncion Ehod namaty b biogked
campleta logic conssts of tao iifwerd parls

» Gormerunication and tipong pard: pinides seiective
Fpping o0 tre basls of spetial distarca protection
zwzadammcmmmb,mg:m

_ bloeiEd during the syster osefiatons.

+ Bocking part: biocks wrwarted cperation of
i F5eance protection pene 1 for osed
which oea atzated by Iaulis and i claarrg on the
akacackorwer ks and olbar Drrasy sleTanis,

Peta stp protection PSPPPAM

Scrddan Fants i an Blectric powsar system sach as hrga
thengys inoad, feull Geewrmencs of Tt cieasafcs, £2N
canms power ossFatons refered 1o B Fowes Swings. Ina

z

Trehrisa tha gansrator 8 by $30-LA Lrstorer.
tha certar of t3cdation & found 19 B Furtar outin tha power
£rstem, In 2ora 2, mora tha ona poe-stp ks ety alowed
befre e parerastt-Uanstomar i s dsconnastsd A
paramalss $5ting 15 pafaa o tak nfo scoount the [3 T4
brealer Dparang Bra. B thers oo saveral out-cl-3i2p relns in
the powed systam, then tha bha which Fro the center of
CSCHa%an In ita 2079 4 showkd operata $rel

w0 tument chatrals [3P1 end P2 sra seaiba n
DOSPPAM fnction Lo alow tha drset connastian of tao
ds . oK =Y

A EovPs0R s 6 Lncton thal
kg of brealeer ordd 8 fat.
i dad o scthaa B2

o ogic main pupass 1 1

for cross-country facts nisclated
4 f " /6‘
7 i

Istardfnous phase oyt protscton PREOC

Tha iratarbenacs thies phas overcurredt furetion has B low
trangant overreneh and shad tippirg Pme o slow v 83 &
High st short-clreuit profedsion fnckon.

Four sip phasa ovamurent protectons DSIPIGC i

Tha four £2sn three-phesa (ertuTent protection fcton 4
QCAPTOG has en irversa or G373 B chstoy bdapsndent
for step 110 4 saparaialy.
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Al TEC and ANS! ovir 6 Lime charsslentstics e raable
1ogzther with 21 0pional uSar BsTred Bra charactisrsric

Tredractb-\aﬂmc(imnsed-w,apauukm"a:e
Ppolarized with mamary, The fretion can e 52t 1o be
directiondl o ron-directional indapecdently for eash of he
seps.

Second harronie blockdng level can ba ssl for s unclion
#nd £an ba imed B3 biock asch shap indMiduady

Insiartanacia reichiad ovarcerriot proteston EFPIOG

Thi Wttzntanecess residual overcurment protecton EFPOG
ke a haka'ammrea:hardahmlﬂppiu times o
Biow 13 159 L hitastancous s4U-talt protasiion, wih e
each it to o3s thad e hypical elghly parcant of t fre
el mirirum sourca Inpadarcs. EFPEC Iy conSgured o
Fraa5.D tha Nisidual curTent fan the Hvse-phas curmert
Tputs and can be contigured 10 maasue Tha current from a
200018 CuTant pt, -
Fexzstan protactine,
AT S pance Eraction EA4PTOC
Tha lour 57ep resicha) evemarent protecdon EFAPTOC has
44 Inverss of de'nits Ore delery ndapavidant k esch ¥ep.

AN G ard ANS! tirs-dalayed charsacterisics ar gvaiably
togeiter wih & opfonal user defined chastadstic,

EFAPTOC £an by 14t directional of ron-dreckionsd
Tdzpandacsly for sach of the stsps,

ir, ol end IPud ¢an ba indspanderdly aelected ta ba sther
2800 SSCRINCE O nagatha Esqranca.
Smdlamnbhbdéqmbamwwimw
st

EFAPTOC tan ba usad Bs main protection for phasa-ta-esrth
s,

ot

A

EF4PTOC can 2'so be used 2 privoe & systen back-up ks
u&T@b.thlihﬂMT-&Tp‘a&w:mthﬂwld

ABEG and AN tima dalsyed chamrterstion are syslatla
{ogsar with en aplional teer defined charscladso.

Tha dirsctioral fnction © votags poiarized,

RS4FTOG 021 ba s8] drechional of noa-crectional
Indapardendy for each of the sieps,

RSPTOC 021 ba usad a8 msin protection for Lnsymmetical
fault; phasq-phasg shor circuts, phass-phase-seth short
ciouis brd single phass parth Bt

NS4FTOC €29 also b Used bo prodde a systen beckup for
BaATER, In the casa of the piiTiany protechion bairg out of
sanica 1o communication ar vittaga Irereformar cirpt
takra

Direational oparefion can by comiined kgsthar with
Comesponding Sommunication kegic in perTisshe or Bagking
{shpredecton schema. The s logic a8 fof drectional zero
S2qECH Currinl tan be wsed Currend reversal and weake
end ndsed fnctonalily e avatably.

Sanei : =

pivtesticn SDEPSDE
mmedmmahmtmwmmﬁm
sy, th 621 Faukt cuTent Is signficantly aTaSer Bhan
the horf Chnt CurTents, in additon $ this, tha magrituds of
Tha f2t curment b Bimost Fokpendent on the fsult kea%on
Tha retaark, Tra profection can ba sekictsd Lo 1ss ezver fha
resdhal oarent of Hesichaal power Comporent U030 cos 2
wawswmqmmmmmmw
Trice is elsp svatala o paadirectional 3 54ep ad one
B0 cverwitags Kpphg aksa.

Ha spacific sersita current mput Iy nsedad. SDEPSDE can
D2 gaf a8 low 0.25% of Basa,

Oveicresl and

Tremal ovardead protachian, o Erre congiest LOPTTARY

LFFTTR

The increasing wiization of tha praer sy8tern closer o the
Iharmal Firits has gnerated A nssd of a frarmal tvircad

Srodection B poaer irey
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. . Lrictions tan atemavely be usid 1o thack e direction of
Breaker lelhap peoiaction CRRRAF Bclve OF 165059 powsr Bpwin ha power s,3!am. Thare ar

Brthar talure protacrion [CORSAR) encires a Bt batkup
bripping of surbunding brpskars 1104 the oan braskar faty
& epen, CCREAT Can ba turrent-based, contast-based or &1
edapiive combinason of thess Tao consfitons.

Curtent check with Gremaly shor resst tir is ussd as
ehack triZsrion 12 achizs high sscurty sgarst nacketent
operRion,

Cortact theck critariy can ba Uted whare tha I currt
Wwough a2 tvpaker is amal,

CURBRF tan ba singia- of Lres-phass intiated 1o alew vza
wih ng’a phase ripping eppications. For the Hireg-phass
virsion of CCABRF W eurmend eriterks 620 14 61 1o operats
orwu'rmwmihuhram\ph,mwaesorw#au
Phs oo rasichaal eurvent sPart. Tris gives 1 bighar sacuriy b
tha back-up £ip command.

ocaaww‘mmbeprngramvadbg'nuwe-ot
thees-phasa re-17p of the own bresker 10 gvod UNECEASETY
Yipping of surmurding breakers al B incomect Initation cus.
ta ristabey dureg 155,

Sl protecion STAPTOC
When 6 power lira b taken out of sardes by mariensnce
&d ra ira Groonnecior bs openad in madt-breaker

BTAQETENS the \olans treratormens wil mosty ba tutside
on tha disconnected pad. The primary lire distance
Freasiton will ths rol ba ebie to operats e must ba
biocked,
The st.d protachion STEPTOC covas i 207 batvosn tha
ourrect ranaformars gad tha cpan disconnestor, Tha Bves-
Fhase instantaneo. Gvercurent bncfion by rasssad fom
nommady open, NO (b awary contact on Bha bna
ool
Pely dipomdane protection COPDST
An 6pan phass an cats nagathe and 28 Squance

W TR eSS T IO TR

& rumbar of a0pSeations whare such fneliorally & readsd
Boma of them a0

* detaction Of reversed adthe power Bow
* getoction of higfh reaelis porwer fow

Eath brction has twd sisps wih dsfinta fime delay.

Erias fontuciar thick BRCPTOC

Thé train purpess of e Revition Breken conductcr chick
BROPTOCT s 1 datesson of brokes tenduciers on
Feotacled powr Bnes and cabiss fraries fadty), De'sction
Caft b Lsed 10 v alrm ehly of tip e Trg broakar,

Volage-risirinad Eimd oveseurmmd paracton VAPYDO
Viliargs-rastrained BT ivercurent protestion VRPVOG)
ir\c&mmbebﬁéd!!mh{b?)ﬁgpmhﬂbﬂ&g&kﬁ
sherd-Grouiis,

The overturrend protaction featra has a setabis cumant kvl
that ca b Ls2d Biter wich D2inie e OF Tvese tirg )
Charsciaristi. AdcRrionaty, i cen ba voltige coreroted/
restrained.

008 Lndarotans siep wih defnits frne charsckiristie b alsg
malabl wikin the Bncton in orde 16 provide Bure boratty
Tor et prodection with Ledanvoltsgs seatin.

B, Veiiagn profection

Tt elep endecvoltans prodeddon UVZPTUY

Urciarvokagas €20 0CCir In the porwitr systam during fau'ts or
sbrorrral conditiord. Taa step undanciions gridscion
UV2PTLY) frction £20 DB ubed 10 0pan cTuAt briakars b
mmwhsmnzwmxmmgeswuw
U daiayed batk-up bo primary prolacton.

LIW2P T has two voitags steps, Boch with verss or defiisa
tms deiay.

UVZPTUY tas o tigh resst ratio 10 alow sattngs cicts ko

setvies tho to pomimunicasion o bags. P
falore.

Dirstfional opsrafion can ba combing:t togsttarwhh |
eoTespanding coriuniceon lgis In permdssve of bicging
iafaprolction scheme. Sument reversal erd weak-end infeed
FarcBonatly ara vadabie py wod,

Rssicual cument can ba cakadated by surnmieg tha Faee
Phasa auments of 1aking e nped oo reutral CT

Four atep gatta

NSPTOC

Four step negatt sacuance overturmend protection
INS4PTOC) has & iverse of Gofinite tma oy Indepevdart
far each slsp peparataly.

ASH

A el gvesiond wil ohen fot ba detected by other
predaction Bnchons ad e indroduction of P enma?
eainad prodacion cen &l tha petiacted cireud lo oparats
closer fo iFa thsrrad fmits.

Tha Bvee-phasa current measuring prolecton has an 1%
charattachtic wih sptiabio tiva constant and & therral
memory. The tirpereturs by dispta o In either Calha or
Fabrentet, dspancig on whather tha function 1séd I
LCPTTR [Celsius) or LFPTTR, Fatreniet).

Aft alacm lavel ghes earty waming to a%w Op2ratins ko take
B0 wal befora the e i ripped.
EsSratzd Ima o Inp belore op2retion, and ertimatsd tra 1o

reclsy afher pparation are presaatad,
a@
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Twd sap resichal cvenatags profaction ROVEPTON fogrin
LU the reskiual voltsgs rom tha threa-phasg voitane
gl ransfonmars of measres i Fom a ping'a wolidgs Input.
fanstonmar led Fom &0 open deta o newtral pard voliga
transTomer,

P-OIZPTUV bas twa voltaga stepy, esch wich herss or
C2Cnka b delay,

Reest dalery srires oparation fof tanmitent eart Rty

OvirextiiSon protection SEXFVPH

Whan the krirstsd core of 8 PoaUr ranstamer of ganeralorn
s subjested to 8 magrstic Fure density beyoed Iy desigh
hﬂ.eﬁrejhnw‘lﬁonlnmmmsdmnwmam
&9 ol desipred to sarry bux. Tris wil causs scdy cuments
10 Fon. Thasa eddy Currents €A% causs mugssshn Featng
and $avern Gamagd lo nslation and acdjacent patsna
reivaly shoat bima. Tha function fas pstiabia nveres
Cpesatig Cuvet i ingapatdend alarm suages

Valtaze diferdrzal paoibation VOOPTOY

Avoiage diferental moritorng Rincfion b 2.atabi. it
COmpRTRY thit vollages fom twd Fres phesa ety of iitage
transfnmeny Bnd has ona sans e alamm $t6p 8nd ora trip
6i2p,

Lesa of witage theck LOVPTUY

Less of vo¥ags chack LOVPTLY Is s.tabia fof use n
feteorks with 2n sutemalic system restoraton fLnckion,
LOVPTUV Tsbuat & three-po'a Irip covrand 1o tha pirgsit
Ereaker, ¥ 81 theoo phasy volages fa¥ bodow ba set vilsg for
A tima fonger 1han B 524 ime aed e oot beeaker -
reraing closad.

Tha opatation of LOVPTLY s supervieed by tha fsh talira
supseyision FUFSIVG.

Fackiad feedher protecton PARGAPS

Tra PAPGAPG hnction B8 155 1 pivdde protection of radial
feaders haing pesshva boads or weak snd i-feed sourmes, i
B posalis 16 ackied fast ipging Using communication
systam with remats sod or daiayed Fipping not requiring
COTARSBCANON Of UPaN cormmunicaton syitem fadure, For
Tast tripping, schame cormirunication I Fequirsd, Detayed
rpping dosg reol requing Sl communicalicn,

The PAPGAPC funetion fLedorms phase ssiection using
rassred witages. Each phara voiage 8 corrpared 10 e
Oppoalts prasephase vo'tsge. A phase Is deamed 19 have a
tai f its piasa vottage droos beiow a settatla parcentina of
e opposte phare-phase vohags Tro phate - phaes
voltagss Includa marmery, This mamaony Fanction has a
£2HAYk tire constant,
Tha voitsge-bassd phase swiection b ysed for both last and
delayed tigping. To schieve fast 1pging, schama
COTTLRICHoN K raquired Detayed tripping does ret 1oy
£hems comiminication. i ks possiie 1o paaril delsyed
483 5

fripping only upon fa%uo of tha commurications ehanna by
Bociing B delzyed Ipping logic with & torvruricasony
charval hoakty pul sigrel,

On recelpt of e cormmuricalions sigral, phase ssectia
utpats for Bt iripping Bro S5t based on the phasks)in
witch g phase selscbon fretion hal oparated.

Fot difayed Iippirg, svga po'e and threa poly delys ere
e3pamsialy and Indsperdarty sstistia, Funhermors, it I
pssiis 1 hable of disabls singla pofa and brea pos
Oerayed trippirg. For xing'a phasa fauits, it Is poasiohs by
Fchuce B 1esiual eunent ehack in the 1Hppig bgle. Thes
Pl Hippdng s alwarys sslacted kr pasa seisction on more
than ong prase. Thees pola Poping wil 8o coaur if e
resid.af current £x0220 1ha 38t level dusing Rosa Eaturs foe 8
¥ lorger Faa the twee pola trip detay tire.

T. Frequency prodection
Urdlgrfraquarsy prodecies SAPTUF

T

&0 €30 6348 uvanted OPErASN of 130D sSQURNCS oF
NEgathg SoqUenca cumant Enations.

Morrrally the own breaker i Flpped 1a comect such a
sraton, i ia yastion pasany e Bumourding brpsiary
Hhocdd ba bippad 1o tew tha ursymymalyiesl bad shmtion,

Tha P discordance proferion unetion COPDSE eparatat
based on information from euxdiay cordacdt of the croul
brealar for tha tores phases with additional orireria from
unsymimetricel phasa currents whan requred.

Dirstieeal evsrhurdepeae crotvoiion GOPPDOR,
GUPPDUP

Tha directional over-/Andes-pwer pretection GOPPDOP!
GUPPDILP tan be Lssd wherever B tigh/iow peiva, rescive
O 2pparsal powsr protsction o AaTTing B required. Tha
)

system senice vodtage.

Trro Ship Sveroiiags prudaciicn OYZPTOY
mwamxmhhmrp!mm abnormat

- andions such a suddin paatr o83, 1ap charger

mgu‘a{rqh!ms_méopenkerﬂsml:q;ine:.
ovmwmmwu;;m_mmmmum:;
or dzErita tima dalzed.

GYZPTON tax o high resst rafo ta Al £55°5008 closa fo
Fysiany sbivice voitage,

Ted biep resicr) ovariitas protection ROV2FTGY

Pesﬂdmgesm;whmapmsys:smum
eath tay
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0 corract snslog Inputs, 1t 1o Appfcalion mancahiED
epplcatiervAnaiog Fputa/Saltng guideines

Flalt-oi-channe frpanty protection SARFRG

Tha rata-of-changa frequency preteziion bacsion SAPFRS
Gl an el ndzation of 2 man dishubarce 1 tha Bystam,
SAPFRG maaswes frepancy wh Hgh acoursty, and canba.
wsad foF Denaration shedding,

poshhawregaﬂ.sﬂafgsdﬁmty.Adaﬁn&aﬁmdeh,'
a provded for opsmate,

SAPFRG&WM\QHMUW&Q&WTM
operation ks bagad tn posiths $6Qua0S YOLaga
freasuriment and requires tao phase-phase of Pvas phase-
Dt voliages 1o ba conectad, For Informarion ebout how
0 eoanect analog inputs, refer o Applitslion marualiED
Efplcaton/Aralog nputeSstting uidsines

& Mtpt Dieetimesciy

ocourd a8 a 150 of B lack gf panaration i

tha retanic
Mﬁmmﬂmwmﬂe@nj
High soouwraty, tnd is used for load steddng sysierrs,

réfredial acBon sohemey, gas furbirg sirtoptaad 46 on.

SRR C

Geréral Tt ard vetags proloctos GVRARG

ta ol # 3 wlags pratacton ICVRAPC) canbg
gisf_ s af;}xx‘g wﬁwummwﬁew
LnayTratical corditions sush b5 phass or
wymTedical fadts, 3“

PSR RAAEE P

Beparats datiia g telars e Srovided for 0P8R B """ T T CUGARC can 650 b used b Improns st ssisgtion for

FBstoce

SAPTF s pro i withurcinolage Betig.
mopmﬁ:nhbasedmmtwswwuga
Feasrsrant and requires bvo phats-phase or e phasa.
et ral vollages Lo be convected. For informazen abong how
£2 connet anyiog Fpuls, refer to Applcation marusED
ppieaton/Araiog N LSerng gidaines

Quartecpaincy protatton SAPTOF

Overfredpandy prolaction Lnction SAPTGF [s sppSeabi in 28
shetlion, whare (st s Sxtectian of igh howisTentsl fower
Systom Freguandy is pesded,

Orecrequarncy doers becavsa ol suddan josd drops or
Shunt {a.a i tha powtr ratwark. Tloss b the genetating
Pant, gersrsior gorermnor problema ¢an a0 cacs ot
frequercy.

SAPTOF maasunes faquency sith kigh socwracy, and B L
Frairty for ganeration sheddryg ard revedial Botion Behemag,
Rispased as e freqzmys!amh)ﬂs:‘nghadms!wi‘g A
cefrita tima daley b prodAded for operate.

SAPTOF bs proddad with an urndenitage biotkdrg.

Tres ¢peretion fa based o0 posithe seg.

Feaswerent &g reauires tao phase-ghase o phagd-

nautral VOO 10 be corergted For fie g o /
T

Ah the re
«:g nothar se of cores on tha current trenstonmer,
(1 A detection ot dFererce Iatca'es a fsut s s Crout ot

High reslstivs aarth ks, mtsids ha dhatarce protsction
resch, Ko tré Iranarminsson na. Thees unciioess o wsed,
which 25003 tha resteal curect and edch of tha theea
phazavolagas. THa will $he & dapendencs from lasd
CurTECs ard s phase said Ban w ba wsad i conjurcton
wih tha detottion of the sarth Tt from the directional early
3t proecion furetion,

5. Ses s
b, 2
o = CONES CaN (AT
¢ of masy pedie 5ong such as
"arprY B2t QuTent & -S3GUaNCa Current
1HA T il kﬁ_y
oA Bt A0 of = Wi mean that

s‘q:a W remain s e a'r;;‘ L E

s a

% @ compases they residual
Fransfonmir cores

0N B espapla Wput L' Fom

[w
currert

B used 3 slarm o b block protection functions expeeted o
g nadhertont tpping

22

Fuze 5% s perdsion FURSPYG

Tha sim of i+ Loee £ supenvision Enction FUESPVC s 1
ook vollage messuring fonctions &1 fallures T e seoorclary
SHOLES batwean the volage transforingt snd the 0 In order
0 greid Inadhverland operatiora thal echeratss might ocour,

Tha fuse talrs superdsion function basicaky has threa
OTfatert dstechion mathods, nsgsihe saquarce ard zero
E8quenca bassd datschion end an dddtoral oata Votaga
& data Cusrert dstaction.

Thae negatios pacnsence detsction Blgadthm B recommended
for EDs ussd T Ispla'ad o bigh-mpedarca santhed
retaarks. kB Based on Pa regatia-seguence gates,

Tha Zaro bsguance Gatacton B recommsndsd for IEDS vsed
in dirzotly o kow impedanes eamed Mtworks. 1 Is based on
the 2200 seqarce tusurieg guarttes.,

naumdawwmwm;umma
Satting paramatar in order 1D 1aks inkd BOCOUN The particutar
earthiny of th redwork.

A criteron based o cits current and dezavtaga
mesRsements a0 be added to tha s B3R mpandsion
frafon i ordar to datect & thiea phass tose bdure, which n
Practics Is ok atsocaad with volage ranaformar
Fakching durig station Gparations.

Fus faRure pupancsbon VOSPAG

Diarend protecfion functichs within th protection IED_
Op2raias £ Tre basly of massured vollaga &t the ey poird.
Bora pxaTple of prolection Brctocs are:

» Distarte protacton fonction,

* Undarvotags brefen.

& Erargiation funetion and vetiaga chack fof the weak
rifacd logic.

Thesa brchions can opsata urintenticnaty, £ & fa ocqurs
In 112 seconalary cheuts betaten v;'ta;ehwura-d{

traratormars fed the IED. Thess urintertional opamfions:
b4 prevented by VDSPYG.

VOSAYC i dasionad ta dpisct sa badures or bauits
measreTent Cvind, baved on phass wive ctmparh:
wotages of mal &rd plot fsed o outs. VOSPVG
orput can ba configwed ta biock Arctions that
biotked in case of tardta In e votage trg st

Muttinposs Ster SLAMPAL
Tra fii-purposs BLar urCTon biock, SMAHPAC, B
arranged &5 4 thres-phasa sy, 1 has vesy much iha sare.
Lser Flertacs fo.g. wpuls end catpedts) 28 tha standard 203
processng harclion block SMAL Hoseer 13 rain diference

b #hal it can b used 1 artraat any Fedusncy componatt w\
froon 2 inpud sigral. Thus f can, ki aeample. b ised to

buld Sub-Syehranous ressranca Pittion for ayreheonout
genarator
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Y
SESRSYN Fnclon chacks Tal the vollages on both sidss of
tha Tt bresiar are It ynctronism, of with et least ora
£ daad 10 ensure that closing ¢an bs dond sakly.

SESASYN tuncton Fehadss o bulin villags eelecton
schara Jor doubla bea ard 1% breaker of ring busbar
ATERTON,

Maruat closrg 2a well pg s.a0mass recioding Can by
ehatkad by tha fnefion end can bava Farent sattings.

For Bstama, which B nrning asynchrordas, 8
syrabronizing hraBion & providad, T idin purposs of B
gyretvonizing Lunction B 1 provide controtied ciosing of
Gircull brekers whEn ta asynchionoud Sysiams BB gong to
b connected. Tha syrcheonitng hrstion saluates vatage
dfsrence, phass argie SPLrence, sky freqency ard
Frequanty sas of $hanga befory bsuing & oortsvled cosing
of the ciTa/? breaker, Bresker closing T bs & paramalar
pattig.

5

Acoreciorss SMIRREC

Tra autcrecioser SVERAEC frction prevides hgh-spead
asdior geiayed srtoteciosing lor single or e it-brasiar
epphcalicna.

Up f0 fve Trvea-phase recosing aiampts can ba Included bry
paramatar tattng_ Tha Frst ettsmpt can ba sigia-, T andf
©of teea phasa for singls phass or cud-phasa Bty
respacthely.

kiitiple sutoreciouing banctions wra provided for maisS-bresker

sﬂ@mAM&Mafoﬁmmu—mm
ciotg sl and 1ha saoond will onby cicss F 8 kol proved lo

sk, and eyihronizing SESASYH

» Bockfdbieck of cparation

+ Bosdsblock of updating of posfipn indcdons
4 Substbaion of postion and gqualty indcations.

+ Overtiding of Indsriocking furcdons

» Qamiding of syneirochesk

* Operatioh counts

o Supprestion of w3d postion

Tw bypes of cometand modsd can ba visd
» Direct with normal security
» SBO @elet Bafore-Oparate) wih erarced ssurly

Norml S0ty moans thal oty the commend iy evziated
and the resuting postion B ot Buparvissd. Enhanced
sequrity means fral tha command ks evahaled wihh &0
additral supardsion of he status vake of the Sontrol
mmwmmwmxtﬁtvﬁdﬁmwb
ahamys tarmirated by a CommangTenrination s2nica
primithe &G an AdaCacse tating # 129 command way
suncassul of F semathing wehl wiong-

Corirot oparation can b performsd from tha ool HM with
suthority condrol i 50 dednzd,

Interfoeidrg .

Toa irterionking Encion bocks tha poscbility 19 operale
primary swithing davicas, for trstance whi  dheconnastor
15 widat koad, {1 orgar o prevent materiel damage andlor
socidants] hurran infy.

Each apparatus cortrol Lanction has inferiotidng modlies
Irctucad for difarend sattchyasd erengamants, whece aach
Lrction harss Wtericcking of one bay. Tha interlocidng
Function 8 distrintad £ eazh EDanc s ik dependient on
ey cartal function, Far the stalonrwid Fieiosking. tha
[EDs commuricate Via the systernwids interhay bus (£C
B5650-8-1) or by wushey hard wired birary Inpulsfouipats. The
Tlaroside( condtions gepend on the Citul contigsation
snd apparahss posticn steis ol any ghen fime.

b transfont,

Zach s ing hanchion 18 configured ¢ perata with
e synchiocack function,

Apnacatus controd ARG

The apparats coniiod hinctiors are wssd for contot and
wupendsion of clrgd breaters, dseonnacton and earding
Ewitohas wtin e bay. Pennission 1o opsra's Is ghen alsr
paluation of conditions tom other functions Suchas

For sity 20 6308 brper eriatan o s FeReKng I,
tha TEQ b dahvered with standardized end testad soliare
Irtareciong moddes contalting logio for tha inferdocking
corcifions. The Intarocking condfiiong ca ba altered, 1
rrast the Gustomar's SRCT requiraTens, by sdding
porifiguebla lgic by msans of ta grepial configeation
foal.

Balieh centioter SCHA
Tha Satich corrolar {SCSWT bitiaizes and supantsss al
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oparations, that b, pass al tha commands 1o prirasy VEGAPG can ba controed frovn 159 many of i
apparabuses M tha lorm of Sl brealerns via Binany oulpul o 1ha Ergia s disgram FBUD) o Bha local
boais and 15 Superysa ha Faitching oparafian and pOSTCN. & eomimirieston heviua for .
Chrouit switth SYTS] OPRAPS

mwewmmmmﬂmmuumm Ganaric comrunicason hmetion for Dgutr's Poi
[ aciual ststs of pasiions and to parorn o contal DEGAPS huralion block is used 1o send doubi
opacatiang, 1hat s, pass al tha commands 10 Py coher Eyatems, equipmant of Brciions in the SA51X0N
snparatusss In 1ha forrs o seonsactors of esting ewichay  thocliph [EC 61850-8-1 o orhar comamurieatian ols. It
%&wymmmmﬂww&mn&:&g T8 espacialy vesd in tha interoeking Station-uida logics.

oparstion and posion.

Single poind et kot B signals SPCEBAPG
Roserration Raneton OCREY msmbmmmmaswsspm
The purpasa of the reservation Surefion & primacky do baraler  honction biotkis & eoTestion of 8 single pait Commands,
Inteciociang infermation betwesn IEDS asafowgyardic designed 1o bring n coTrmands Fom REMOTE [BCADA) 1o
prwddaub!uopermninaw,n&hﬁrdmar mp&udﬂbg‘u:oonﬂgza’ionﬂldom&mad

compsts substaton. ftensha command recahing frctionaly for Bsample,
5 SCSWR I this way, Simp's comenand 0an b 654 dirscly
Pasteaaton et RESH 1o e ED cutpuls, Wihout eantrnation. Donfrmation (status)

Tha Reservaion kpd (RESH nction reached e of tho rott of e Lommands s suppssed o b Echioved by
resersation Fprmation from oher bays. The rumbst of oar means, such as binaty npuls g SPGAPC furction
stances is the sama BS ta rumbsr of ohed b3 OB pooia The commands can be puised or Bieady with s

B2 Instancey art a-alabel sattatila pulsa Fra.

Bay conirol OCRAY Ardoratie@ity, coavnand Lretion Sr DHPIL0 AUTOBITS
Tha Bay vontrd QCRAY furction fs ed togsher wi Local 4 spmavipnsts function fof DNP (MITOBITS 8 Lood witin
ranota ond kAl recreta tonkzol Rngions o handie TR POASOD 5 g3t 10 e Karfiguretion of B30 commands
satnction of tha oparator place por bay, GCEBAY 250 providss  coming shitugh [ DRP3 protacol. T AUTORTS hnton
Blocikdey functiony thak can e dtributad 10 dferent memhummmosemwwic
spparatLes witin the by, B1650) ard MULTIGMDRCY tior LON

Lncal remocds LOCREMAsesl remiots cortmd LOCREMCTPL Kooty comanand, 18 sxas

Thea aigraas (10 the Il HW o T 241 Gelamal eel! Tha [EDs can moeks tammands e2har rom & substanon
reete EAveh ara conrestad via the funchion biocks s foxralion systésh of kom B jocal HME, Tha command
LOGREM and LOCREMCTRL 1o the Bey cordral GCEAY fancton block hay ceApats that tan be cssd, for exempie. 10
funcion Howi Tha paramsster Cantodiocy N Roction oSk cordrol bigh yoilsgs epparhumes of for other usar defrad

LOGREM fs 52t 10 chocss T the Swilch signa's are coTieg funetionably.
from trar Yocal HVE ¢ o an eadsmal hardhwars Swith
conrected via binacy puts.
11, Sehema COmmUAEABon
Lgie rotatng sebieh for funcion selection kxd LHVE . N
presantation ELGAPG sa‘:aei-: m:r‘.:wmsm loghe fof giatants OF DR ITLITRY

The logis rotafing Eadch for Aarclion seocton ard LR P

presentarion SLGAPO for tha sekealor saiteh function bock) To pehlen Instartarecus fl tlearance for el ing fauts,
fa used 10 et 2n enhanced selector gwich hanetionabty Wﬁwﬂm’ﬁﬁﬂ"bﬁ“m“w”
cortpared o tha Ore proviied by @ hardwae Eelsgior swich. corvrunicalion schemas [of aaimpia, permissha
Fariears selscton tafeches o uiad axterahel by e, | WieTsathing. pormisehe overeachizg. bletiing,

i oger 3 have diarecd furotions oparating on pro-set untonking. intertip ars waaiabia.

valuzs, Hardward 5A%ches &8 howeser sources i

R Lanance BEUBE, Ower EySTom rElabity and en extand2d
parchaga parttolie, Tre seizelor salich Lnction a'mirstes el

The buit-in corwnurication modue (LODCA] can be used B
sahara comrnrication signaling whan included.

Wrgnm’vwwn.owmm%mw furctiora 55 properly seiact BrG GpErat SWRCTING primany these probiems. Phase segreqe'ad communication & s avatable for cerredt
exdemal or inferral blockings. oparseuses, The Switeh controter may kande end cpaa'e e il e VEGAPG opration B sEnudtanecus s when fhres distied
e Selattcs o N o b

Apparats coolrd featuret: on ona threa-piash devdca of Up 1o Pees onaphase devices. s Betectar rinl Fatch VSGAPG hunttion bock i a m,ﬂmuﬁhmn1nawemsanm
. :\acbsxw_ngmwmmmmm Chrouithrseher SYCBA ukipupese hnction used for  varkty of eppitaticns, as & 3

» Sagstion function o prevent simuitsrieous oparation Tre purposa of Cret brasiksr |SXCEHE 18 19 provids the ganaral purpose fadch,

» Seieciion and supandsion of opaater pista sl $taks of pstions s 10 pariom fha cocrel
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Phate sapegated sétem olrmrisrion hghs Iof ety
protection ZEIRPSCH

Commumcaion hatasen brd encs B woid b achieve
caararcs for ol f2uts o0 & pOwSr fna. All possitig tpas of
communication sehamas Tor ezarpls, pamiishe urdereach,
pantisshs veeach and bosidng schames g8 matabis. To
manags probles with simitancols Bults on paralel power
Bries phase sagregated commenication It reedad, This wil
then teplaca tha standard Schava pommunication ogia for
distancs or Overcurment protaction REPSCH) o mparant
Fras where e communicafon chawals fn sach
subaysie) ere wadkhta for tha distance orotesien
chmTIEioaton.

Tha main purposs o tha Phase segragated scheme
commuricaton logic for gatancs protection @C1PPSCH)
fancson s 5 supplement B dstancs protection fncen
mch fhak

+ Fast claaranca of Eauits Is &30 schionved st tha lina end
foe which Tha faults are 0 fho pat of e Inz fod
covered by s wrdamesching 2008,

* goriect phasa selsction can ba rrardznsd ta suppon
sngla-pole tripping for fauis octuating aywdere on a
endra ngth of a doubls Sreut Fra.

To petempish this, Yl s2p2rele commurication chaingls,
ihal s, ora pef phass, each capable of ransmitting @ 25’
n eath detcion is reepired.

ZC1PPSCH ean be compieled with the curmerd reversal ani;
WE g for phass sagregeted boruranioaion, when fooed
mecassary In Bocking ard Parmisshva ovemsaching sa‘»ernesl(
Current revarial and waakeend hod bglo for Betarce
protactan ZCRWPECH

Tha ZCRAPSCH furetion providss tha cument tevrsel snd
weak end Ined kogic Lantions that supplenend tha standad
schara commiricalion togic T4 rot suirsbls for standaiona
vsa At 1t requdred Inpute o the (Batance profection
functions znd Tha sehamd communications frarion nghuded
within the termieal

O datection ol @ current reversal, tha ot fiversa! logke
prenides an cufpit 10 Biock tha sencing of tha leieprotection
signal to the rerwe end, ard to bk the pervisee Inppis
at B local end. Ths blocking condtion Is maitained lorg
£noLgh 1o ensre Trat 10 urkatied cperation wll 00U 853
resutt of I curend reverral.

O vertieason of a wizk bed infaad condiion, Ba weak end
Tizad logio Drovidas B output for sending tha recaled
talaprotaction Mgral back ko tha rameta sending end end
- pither outputis} for ozl rippicg. For tarming’s squipped for
“hirgle-, b, &7 BC3-ols irpping, outputd for tha fauted
prasels) arg provded. Undstvolaga detetton ars weed 19
datest tha fackted phasels).

Cureed pevereat end waak-o0d bvead kgl £1 phass
esgrennH eommunication ZLIRWPSUH

Cosrant reverss! and weak-end nlsad loght lor phass
sagregatad comamurication ECIWPECH] functon i ussd to
prevent Lrsanted oparationy dug 1o cument reversal whin
rsing paTrisshe theRech PrOtELEon schiTay n eppdcation
whth pacaal fres whers [ha oversach from the two ends
oieriazs on tha paralial ine,

Tra weak-erd kifaed logic is uwsad i cas2s wharm tha
spparent power betnd e peciection can ba too low to
acthats (e Tistance protection fnction, When sctvated,
tecehoed carter Signal loger with beal Lndervotags eriterta
Brad 10 reversd ZON2 opesatian ghves an nslztanaous ip.
Tha recelved Bigral b alsn echosd back 10 Eocerste the
sording end

Loeal aseeiaration kogis ZOLSPSCH

To pchieve fast clsacing of 1a.8ts on tha whola ing, wind 1O
tormmieation channe b pyalsble, kocsl sioertion DFo
ZCLEPSSH can bawesd This logic erables fart tadt cearing
ardd re-thosing turing certainy CoeRions, bt raturaly, i 6an
not iy replecs B comanrication chatnel

diioge tan ba canlroled either by tha sutorecioasr {2070
sidhalon) or by tha kas-of-03d current (oss-of-ead

deation g for sidal 4

e L258 (a it glasrarcs of earth ‘eits o ira pan of
povered by tha instrtanso.a step of tha resdinl
pretsstion, tha diectional residual evercurment
oA £aa ba sppocted wih & logic thal waes
Prurcation channely,

W tha drecsaral soheme, InformaTon of iha faull cumant
erection must ba trenemited t tha orher ra erd. Wiy
drentional comparkon, & short eparete time ¢f tha profacfion
reluding & Charnel fracsrrission tmd, €20 be sovaved. This
shor operats tma snsbies ragid ausrmdosing funeon aher
etk cleararca.

Tra BomreLrGa 0N Togie modda for direstionat resical
et protection ecabies blogking a8 weh es parinssa
rdorfoenepshing, and unbincsdag schemes. Tha logiccan
w50 b4 peportsd by BaEToRal ko for wesk-eed i'ssd and
Current revirsal, kludsd in Cumert revestdl and wesk-end
\ndced fogic for residual overcurmerd protsction ECRWPSCH
functon.

Currerd revereal amd weak-eod Brad ogic for residiad
GramLaTant protsctien ECHYETSCH

Tre Crrrerd Tewera2 ored weak-end tifead log'c for residusl
overauent protestion ECIWPSCH is a suppamant te
Sehema commurication I0Fic for residusl overcurrent
proteation ECPSCHL
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To actis 26l I eizaring for &f earth [x5 on e Grd. 9 et trarater bip logis 1o erstre IFpping of he Fra only
directional earth f2.28 protection Artton caa ba supacrted undar ahnormal conditiona.
with ogic T2 uses Lale protection chanra’y.
Sudci st 1y ceTent s SOOVPTOC
Tha 670 =&t 1EDs harve for Ia ressen peelabia podions i smmmhwmﬁwwmqmsa
tchena commurication log, a5t way of Bncing any shnarmstly In kg curtents, Whan
trere 1§ 8 fedt In tha sysen, B3 cuTent changaa [aster fhan
1 paraliel fis5s 879 Contactsd 1 Civminon bustars et both e voizaga. BLAVETOG Fndy abnoemal condiion based on
16lY, CaTaBCRing PAMTIISHG COMMLCa%en SChA3S  phase-tophass Gurent varalion. Tha mai eppication s ex &

£an iFp Lnssiscty 1 curent réared. Tis foal Critesion fo Incrasse seturity when traeler trips e

urwsnted pping alscts ha heatT Pawhan 2 fxit s wsed.

choared on tha oer Era. THS lack of samity can e e = arirguy,, o

total bea of Iriefontectiibrtsen the tea buses. To sncks Saresf Sk oo LLCER TR

this typa of distft {{ﬁﬁ}r‘q"ﬁ?}eﬁ&b@h~ n et braratar bip (OTT) , tha rocehed GR sigrat

tu-smbb&fgbg’acjt&bsmsd. SR D ;,,égr.esé?‘m»m:ma har checking eancin toc!
oy e Lafictons n brde 1o, the secwriy of Tre

Permmiashs Gommiitah Sohomss for (636 O:STUTETE g eral ipping hunclionaty] Camar recsivs logs
protection can baskaly operate oy whin FHBmstonin 1 oCAPTRC) funeton phves fral bip o1 of tha DTT
T revtesta 16D can Bolact (e it Tha detention requtes 8 gfae

sufciant mirvasT residusd ki ol out from LS IED.

Tha tautt cusTent can b9 toa o dus 1o s Opsnad breskar or  Fedluros!

bigh-posithve B/or Zerg-ERquinss Souros frpadance
betird 1N ED, To ovarcons thasa gondiions, weak-end
infesd (#/E] scho loifc b sed Tre weak-end kfaed echo
Terited ta 200 M3 42 geod channed bodkup,

+ Garrir redundancy ¥ ensure sicaity In OTT schame
» Bocking hmstion cutpd on GR Dhannel Error
v Phasa wise b outpets

Nagatvn S0 CVENTIRDS fAETson LoRSPTOY
N Msewwﬁpona’&&'ap’ewﬂhe! tpes of
Bim.condon. Negathe ssquence votags and qumsnt gat
igh Sapyy g ungynratrcal fasts.

Ciroct irersi i OFF
Lot activgf st vk poser bt bt probedan

Low sp/ne poassar T o !aucfg':)‘._ag Gaelty
firy eamespmerﬁw.nmbs 24
ard wavizodeg ot 4 [~

<
3 earveem preteaton LEZBPTOV

omponents era peacent in all sbromal
EEE w59 low e power o g airth. They can reech corgidarzhly high
* phass wisa ow powet facter “ ] FQ yahms Bt faka
. o wies restth powsS arcliy fparend power
ooy 1\ Do s Gotrourivot proiestion LESPTOR

comparerts a'e presstd in o bypes of

7 } ch considersibly bigh vales
&
AT torsd vpo&m.émr
» Iadivigual ecting of L sctive piwsr £ Wk < s A0 e cEtTTTenar s % prosand in Bl ebroarel
attat Runstions e e £ 74400 levoiving earT Thay hane a consicerably High
¥ Low B0ve poses Uip with 2 selection modes " cd of 3 velg dunrg eih Endls
end 2 outof 3
o Phass wia calputated values of apparent pawer,
TesCHE s, TG prwes Brd power Taolon &8
1, evaiable an pacdca vELAS .
» Insenatie to smal variatons In volsge sid ourerd

Followirg faahurey ard iratals:

= Dafirite fma staga for low asiho b
+ Dofirte fima stagt for Kay pawer

Tt phixts ovearerd ELPIRT00
Tives phasa overourert REPIPTOC) is desigrad Tor
anersuTend cordSons.

Features:
Covpereited v s urstenveh g (TS chen COWELPS
Corperaated over and wndenciaga preisclion
({COWGAPD) hnction caiculatss tha remota end yoisgs of
tha trarsrissien bna wiizing lotal maassed votage, cument
afd with the ha'p of lransr=g3ion bre paramelen, il b, e
resistance, reactance, capatkance and Wal shurd reacior. Thrze phasa radersarrent LOPCPTUS

or protection of kong lansmission five fir b zons kets, Treea phasa Lrgsrcument furcion [LCPEPTUC) Is desigrad
COUVGAPCran be neomoated win local eritsta wkhin Ioe dhateating 1058 o Yo3d cordtions.
] ABE

o Phaa wiss starl and Vip sigrals

+ Dyercormen protetion

+ Pfasa wisa FWS Gurrent is evrlsbie 48 860702 W
» Singla dehrisa Tma stags Up furction.
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Fealrex Putchase porticlo. Tha selectar sadtch fncion eiminates alt
HFese problams,
v Frase wise start and 1 sigras i

¥ Phase wiss RUS curent s avalablo 24 Ssrice valups
1 Single definite tira 5290 1p kinebon

12 Logiz

Tripgirg kg SUPPTRAC

A Lunction Block for protection Mpping s provided for e3ch
Crouit beaaker invohed 11 tha tipping of the tait. b prowiday
2 s6ibio pritsa profongation B 62em & Irip pulsa of
Suiticiet lerrh, 03 wel 23 Al relonaly retessary for
COMRCT Eoperatin wih e Atresag Anchors.

Tha trip bnction block alsa Includas & 4elisbia bitch
BancGonaity for eusdhieg kndts Brd breakes Took-out

Trip matrix login TREAQUFC
Tﬁort.a!ﬁxbg\:ﬂ&kﬁmmlsmdlommw
wakwuwmsamw&mm;umm
etntacts on a3 ED.

Tha b el fogle function hat 3 ovipul sigaa's ad thess
DutpLLS 20 b3 Connected 10 piysioal Wpping outpety
mmbmspmemmmmfaswmme
o sieady ouipd

G o fegie hancfinn ALMGALR

Gronp slamn 1ogle functon ALK fs used 19 [oute bveral
aam sigras 1o 2 eorhrton Indeasion, LED andior cestact, n
hy ED.

Group sl kgl functicn WRNCALH

Gronp £ logic bintSon WHNCALH i utsd b routy
Bevecal waraing siognals b 8 eamon irdfcation, LED sndicr
caontact, bn the 1D

Goup indation kghs katticn IHOGALH
Gmkﬁcahanﬁ:mxbnmmum&dblma
Soreeeal nicaton Sgraly to 8 common indicasion, LED andior

Sector mind satch YSAART

Tha BeXeter mind swich VSGAPG function block ks o
TRASHUPeas furetion used Ior 3 vadely of sppications, ae B
paneral pumose sadich.

maammosadmnlmmwmuﬁm
ot tha sigia Ena diagram [SLD} £, 49 local HIAL

Fired 1ignal Favibon block

Tral Fxed siprals banelon FXOSIGH garagios e pra-sat
{Beet] signaly hal can ba used In e confgerston of an B,
either for foring tha urused nputs in cthar uncting bogks 1o
A cartain loeilyadn, of fof Cresting certain kogie, Bookean,
FrdeQar, Foating poid, string ypee of sigraly s avaisbia

Ehted Bre beageator wish okt tenspressia sed ovectiow
Fupenision (TEGAPC)

Tha Blapasd tyma Ftsgrator function TEGAPS i & faction
MWur}eeWﬁmmlﬁaﬂm:w
has bean high

Tra main feabees of TEGAPG

* Appicabls 1o lorgy Bme dsgration (5999 932.9 sezords).
* Supsndsion of kit varsgression condiions end

voilos

® Possilily by difina 8 wacring o pams with the
tesoution of 10 miFsseoads.

! Retalving of the Inlegration valog.

* Possihires for biocking and resal

* Aaportng of e Integrated time.

Booleen T8 10 buepsr comansitn wih logic rads
reprecerdaton BTIOAPS

Bociean 18 ko Wiegar eormersion with logis fdcia
tegresantation eefon STIGAPC ts usad to tramsim a sad of
16 birsdy pogical) signa’s Int &0 integur. The block bnput wit
Freaza tra rutpul &1 1 st vala

Lina thfferential polection REDETS 2.0
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position R {Parote Le. {a LED afiscend ta R s K1, ad tra
COTENNOOLENG Bl 5 comestad to tha input PSTD
TBAAPC hurgrion Dlock, The input BLOCK will fresze the
DUl BE T lest necaived valie and Blociay rev ks
vahes 1 ba recehved end comarad o binary coded oupuls.

13, Wording

Manziraacty CVRLDIN, CRAMGG), VRMAG), VEODY,
CUSOL, Va0l

The freasrement fncions are vsed o gat oring
Wformaron fom the IED, Thase servics vakuss maka it
possbia to Feplay srlna information &n fh kocal H.0 and
0N tha Substalfion areTsation sysian shodt

* meagEd vellagaey, cuments, frecraeney, acths, reactve
end spparent power end power facter

¥ Faasrwd angiog values from marging ity

* primary phasors

+ poitve, nagathe ad 260 requencs Curards and
woitegas

» mA, ol eurents

* pulse courtap

Buperdsion of inA ingra signaly
mmwdmﬁmhbmlwm
Bigra’s from diferend measuring bersdoars. Many devices
W2ed I precsts control reprssent varous parasters suth as
tequercy, temperatre &nd DG baztery voige e bw curent
Yalues, usually i e 4-20 mA of D20 A,

Ahrmmscmbasa!aﬁdwadasm;gas,&ghm
brip of alam sigral,

Ths fanciich requves that the IE0 ks equippad wih the ma,
ot moddge,

Dizarianc repon GRPADRE
m&hmm@ﬁekﬁwﬂaﬁmmﬁmhm
Pricrary andior in tha sacondady ystem togsther with
corfin.s eveal-Looging B sccomptshed by the dheturba

Tra Disurbanca repard bonction Iy characie-zed by great
faxiolry reparcing conguration, starfing condifors,
reconding fmes, and Broy siorage capacty,

A distrbarcg is Jefned 29 & actvation of m put (6 tha
A—mw&mmmmmwmw
the Sisb rbanca recorder. Al corcested signals from star of
Pre-dait Gma b tha 2nd tf post-dautt Ema wl be inchdsd in
ta recordng.

Every disturbanca repont fedording it saved I B2 EO ntha
standand Corrtrads formad 88 a reader e HOR, &
conSgpralion fa CFQ, aad B data i DAT. Y sams apples
wal eveniy, which e cotituously seed Tn a ring 4 Sar,
mwmumwwhmmuvumm
T diskabarica repard Bes may be wpicadsd 1o POMEO) for
ﬁlﬂwa’a‘;ﬁswi’gl’mdsmmmm

Evert [y DRPADAE

Cortruous #et-Soogvg i Lastd for monzodng e system
mmmwmmwdhammmwwg
tishrtancy recorde Rnctions.

Tha e st ogs sl binary rput 2igra’s corracled 10 tha
Disturbance ractedar fanction, The fist nay condain un to
1000 time-tagoed everds sttred in & ring-bofor,

Indfearions DRPADAE

Ta gt Bst, condensed avd refad's infonmabion abowt
ciskrbancas In tha primary Bodéor in the secondsry systan it
B8 imponiant bo krew, far exampla birary signals 1hal have
charmped Bl8hs durlng B cistrbance, This nkorrnasion ks vsed
hmmmmwmmwmwmn
& straghtiorward way,

mmvehaaLEDsmuhcdmw'\wuaw
red). which wil dispiay stand information ebed the 12D snd
o Dighurbaca rectoder urdtion riggrred).

Tha indcation sl kection shows 21 ze'scted binary nput
Sigra’s corvected e ths Dishrbanca recordsr frction that
have changad stats duing & dishrbance.

Coctact, in tha IEQ

Extnzion kegie package
The bogie exdsngion block Packaga ey eddidoral irig
Falitc igic and torSguribie logic blocks,

Loge atadng swioh far Rantsion wiestion td U5
Previdion SEGARC

The fogic rotating switeh for Bnction sesction ard LHY
Presenta’on SLAAPC for the selector switch hnction biock)
B 15ad kb pet 20 edaneed Selactar suiih foncponalsy
compaed 10 tha ene provided by o bardware salselor swidth.
Hathware selsctor swiches era uasd entenshealy by Ty,
I oodes 8 have cfarent horittiong cparating o pre-tet
vahms, Hyrdwate satches oen Hoatver souses fo
ivalrienancs eues, kows system refiabiiy and an adended

=)

BTIGAPG 03 resshe remob vailea wiz EC 51850

dzpanding on the oparater postion put (PETCL

tages to Baolsan 16 coviveninn 16
Irdegar 10 badiean 15 corversion funiction 1918 T uead to
fransfarm en Intogat inko & sat of 16 binary flogical signa,

Faibgar i Batdzan {8 comversing with lagis nede
reprassntatiny ITEAAPS
Hsgarhboumca'ws'mvﬂhbgi:mdereprese-‘na&n
dretien TBGAPC is Ussd 13 braaform an intsger which is
traramitied over IEC 61850 and recetved by tha hrction to
18 binary codsd [ogie) ovip sigrais,

ITBGAPC funcHon can Orly recele reTiole vakuss over EEC
1650 whan the RA. RemciaLoca) push bution on the front
HMIL ingfoetes fhat the contrpl moda for tha epsretor i in

ar
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Tham-dree:\irghv'ormaﬁmhmhiegmsdpaﬂolm
Oshrbancs record [Cormrads fre).

Trip vzlin reccedir DAPPORE
Information shout 1ha pre-Groh and .21 vahes for currents
2nd wiizagas bra vt for tha diaturbancs evakation.

Tha Trip valus recorder calouiales tne velues of all saectsd
A0 Wl ignzia SOANRCEd bo tha Distarbance recrder
Fnction, Tha et Iy thigriteedy end [hazs engls batore vd
during the 37 For 3ch snalog nexd signal.

Tra i vl recorder kformation & avalabe for the
wihobarces localy i vg IED,

The ¥ip valua recorder nformaton fs e integraled part of 1he
dsksbanca record (Comirads fig).

Diswbince recordor BRFRDAE

Tha Dstrbascs recorder fncfos supples fast, compkte
and reliab’a rioriration about stcbaces In s power
ysiam, il fsciltated urataritanating syetem betador and
rea'ad frimary end s3condaty equipmant during erd ater s
distrbanca. Ratiedad Informaton b Lted for drfecen]
Purpases N e shorl perspaction flor raarmphs correctve
2oy and lorg Parspsci e examp foncsonal analysis)

Thé Bsturbance recondir atquires armgded data frovm
se‘egtad whalog- and binary sigmals cornacted 10 the
Dishrbance rcorgar furesion (marimesm 40 aelog and £8
binary sigrafs). The binary sigrals pyatabls ere the Eara a3
for the weerk recoeder frcticn,
nembo‘wmlmbvma BexibFty and 15 rog
depenchant on ha cperation of protection fnezions, It can
record disturbancas rot derscled by frotaction furctiors. [L-)
13 160 2500nads of data bakore tha Pger stard can ba saved
W tha oistrbanca o

The distubancs recrder information for L bo 100
dishrbances ara s2v0d 1y P'd IED and 19 lecat HMI Is vsad
o ow B st of recordings.,

Evert funcEen

When usiag & Substaron Auicriason systsm wih LOM o
SPA eOTeTLricanon, time-taygsd everds can ba senl a1
thdrgs of Eythcaly Fon Be 1ED 19 e 512700 level. Thass
#v2ls &rd camaled oM By svalable signal in e 1D thal ks
corviactad 12 tha Brant unction (EVENT). Tha eend function
biock i3 Ltsd for LOM and SPA communication,

Analog and doubis Tdheation valles are also ranglsred
theoegh EVENT furcrion,

Gucaric commurssatan Freton for Sngle Pein bfcation
SPOAFE

Generds comenomiestion hraton ke Single Pornt IrFestion
SPGAPG I8 tead 13 5270 ona shnggs kogieal signal 1o oFer
Sysiera or eqipmont e ton,

H
sea by

Gmhmmhmxwﬁmﬂm
Geraric communeation lurction for Maasuwed Yaks
MYBARG Loncsion Is Used 10 S¢rd e bnstantaraows value of
&0 330G bignal 10 ot Eytians of epuiprert It the
substation, U €37 650 be tsed nsics tha sama ED, t attach
2 RANGE 32t 9 80 800003 vaks and 1 pacmit
mreanesnent supenision on thad valus,

Meztred vahss expatder bock RANGE_XP

Tha Cafrond 4 volags reasirenasds fumctiora YW,
LA, VI B VRAIVLA, eummerd Brd votage
E2prance mexsaTent fnctions (CUSO! and YMS0Y and
G 61850 garests Comimunicaton VO fnclors (MVGAPS)
are prorddad with reasieemant supenision Eegioratty, Al
maayeed vales tan be supandsed with four ssttable Irids:
rwv-Sorar v, ko Geml, bigh L and Figh-high it Tr
F2asure vahue snpander blosk [RANGE P has been
nmdcad 1o eradie kansiating 1h6 ndsgar ouiped ignal rovn
the measuring functiors to 5 brary signals baiow loc-low
Frit, below low Smét, normal, above high Bt o 2bavs high-
High BTit. Tha buiput signals can ba tssed 25 ponttions i B
canfurabla logic of ler elarmirg purpesa,

Fad lotedor LMSAFLO

Ths atcurate frull iotstor i a1 essereal componsnt 1o
triririze tha Grrtages ater g parsistent B 4 eredior b pin-
Pod A weak spct on tha brg,

mrmm«&mmdmmsmnmfmgm
ha dstarcs 1o the Laut In ki, triss or % of fre logn. The
veh%&aga%v«hmmmymw
EAmEEnsating for 03 turert and for tha mutuad zero-
Sequeres effect on doubis oo res.

“Tha compansation frchudes eting of tha rernetd and kocal
Sourees ard caiadation of tha disrbuton of it curtents
from each sida. This eistrivfion of krd turent, togeihar wih
recordsd load [pra-taut) ourents, B tted 10 ently caleutaty
e =it position. Tha f2ull can ks recaicuatag with rew
S0LTe darta st the achual bk o buthar ircreass the
BCUrATY,

Espeoialy 84 besaly loaded long ks, whara the pource
VeIaga £ngies ean ba up Lo 3540 degrees spart, B
acturaty can te Sl mairdeived with e aderdad
compRnsaton nckudsd i Exd losatr,

Evert ceomer with Imit supecdson LIUFCHT

The 12 U Tt cturmier LAUFCNT pronises B settable courder
Wi Bour ndapondnt fits whers ta rumier of posihve andl
o regative fanks on the inpet 6gnal are counted npaivst the
s2Ring vades for rits. Tha output for ach it s scivatad
whan Ihe coumited vatun reaches thal limiy

Orrfony Indicasion 15 Included for £36h Lp-counter,

-

. 1 pis fuocon: cecstonn, o
31 Gt T
il alarm sigrats for v vick!

TEpR 7

Clshrbance repon. DRPEDAE, atways inchudsd in tha £D,
epEred Smpled data of o selected analog npt and by
£1grsis convecled 10 s function biock wih A, madoum of
40 dralng and 95 Brary sigals,

T Disturbarce report Rrctionalty s 8 comimon rama for
Eovary furetiora:

* Event gt

¥ Indeafiors

* Event recorder

* Trip vaka recorder
+ Cigurbance recorer
* Fadrooamt

Evard recordar DRPROAE

Oui’e, compela and refabls infrmalion sbout dishrbances
7 1 pimary andlor In the sacondacy sys'em ks vial, far
ex2nply, tra-tagged events kogged duing dishubances.
This information bs used for ti¥erent paposes n 1 shon®
kern (or exampiy ocedive acticrs] ard I the bong ta flor
T Fanctional anadysis)

Trw gvand recacdar bog all seiscted binary Input s'graly
conected i the Disturbanca recordar functon, Esth
TECOMEng AN COniAin L o 150 fime-taned ererls,

Tra event tposrdsr omation is avefetle for the
dshurbances kocaty in ths 1D,
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14. Melodng

Pules-aauter oy POFONT
Mewmmﬂmmeﬁm\y
generatact Tinary puises, lor nstanes puisss coming from an
xlerial enargy matar, for Caiuation of Eneqy Condumption
vy, Tha puises are captured by tha binary Input modula
Bnd 1 rea byt POFRCNT knction. A scaled zenica
vahos i rvzlabia pver 12 station bus. The specil Brary
DUt roduls with enhancad pulss CONEng capatTros rust
ba crdavid 15 echikna this ncioratty,

Function fof encrgy calmaazion asd demand handing

Maasrpments Lnttion block [CYMMEN) ¢an be usad ty
reassra attve 89 wel &$ resctive power valles. Furction for
negy Calculation snd derrand handting [ETPMMTR) Lses
Maasured othe 2nd reastoe power a8 nput end cakesates
Lha scounmuiated pCve 24D resctive erargy puises, in foceard
and reverse drscBon, Brsrpy values can ba read of
ganeraied at pulsss. Maimerm dirmand powss vale 64
T LBy

% K 5
pa&'\dvhmp'n;larmm’sslmnsmﬁyah

sigf v 1 hdmymwnﬂﬂ?m
poravar darand, tan e found.

e e e i g b A by A b g U X

Tra vales of agtive and rescfie endgies are pakoulated oy
tha irgut power valuas by integriting ther over a sslecezd
tre tEnacgy. Tha i of B30 ang £, §r7]
vabies wil hapaan in both forwand a7 roverse directions.
Trase ey vehuss are avalabiy 13 cutput signals and atio
&5 priss DuipUl. IntegraSion of sregy vales can ba
tonlroisd by nguls STARTACG and STOPALE) ard Sazdce
$3tng and it can ba raset o Intial valsy with RSTACC Input,

Tha rrgximem demard for acte 2nd reachve PARs &rp
Calrialed bor the Bst ima envat Bd thata vakes
e Lpdated iy mimte tedh g A,

Furn 18 Local homasmaghing binfacs

mwmwmmul&memﬁg

. Gfap‘kédsﬂafﬁpabhﬂwmamdeﬁ-edsha!e
$ra mag'anmwmmmmumm
Saftchoear,

® Bavigaton bullons asd Fvs wear dafirad Dommand brdiors
o storices n the KV 69 or stnpia comemands.

* 15 uear dafned hvescodor LEDS,

» Communicasion port kor PCAUEGH

Tha LHMT s psod b selting, morstoring Erd tontralicg.

18. Basle ¥ functions

awmimq-:mﬂ'mma’:mﬁposdb‘ehmmm
et ard dishobirde data betwesn 2l I£03 bn s staticn
OTalion SySIaT. A COCUTed Eourts shall ba used for IED
maging it whan G 61850-8-2LE progsss bus

JeorimuncaTon s Leed,

1T, Sta%on eemesiaitation

BT0 earies protaccly

Each IED s prorddzd wih a commumieatien Interizca,
&rabing Ut 1o connect B bre oF may substafion le,ed
ByEters oF £quipient. either oo the Subsation Automation
4] bus or Substation Worioring (M) Tus




%

B
S

kY
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NN \
Fotoaing protrec's ere mabsbir
Muttr'e comeeang ard ers Tt
r ECRY g—\ comusTeaon protpcal Whan 670 1E0's 28 used In Substation Avtomation #siams
+ ED §185)-! 'rg.‘E e aZian rotacol wzh LOM, SPA 6¢ IEC B0370-5-100 conimunication pr'eeos
» LOM oy { o | the Event &nd Mupa Cormmand haetion bochs e used &5
» BRMNor 5087%5 O3 commurication grodol the Commurication Intatars Jar variical commuricaton 1
» DNPLO o protocol station HAM ad gatywy ond &3 Ftariats Jor horzonts) pser-
t-poat CorrnusTcaton (over LON of ik,
Thatrotcaly., sparal pio) can b cpmbired N tha sae

EC 8125081 | AL B

G 51850 Ed can be thisenby a saming
FOMB, Tre errpped Eega o dobis cpicel
Etarnal mar poets foroiar dapendent) for IEG 61350-9-1

pasion bue commuracation. Tra EG 61850-3-1
commuricalion is plso possivls fram o opfica Eremst Fort
port. EC B1850-9-1 protoool aSows ineSqent etiriod
Deicss fEDs] from ¥acent vendiors la exchangs iformation
2-d SETISES ST engireanng. EO-H0ED communication
mmw&v-:mwumeMm
Eoported. Disturbanca recorEng e [COMTRADE) upinading
£an ba darg over MYES o FIP.

G BBE0--TLE eormntaication prolotol

Singla optical Edhemat port communication steadend EG
B18350-B-ELE for procsss bus & prowidsd, EC B1B50-8-2LE
piaw Non Convertioral knstumend Trmalormess (NG weh
Marging Units (VL) or slard alors Meging Unis 1o erchanzh
Yormation with tha [ED and sipifos S enginsering.

Safd goarTasicatan, LOM

Exizting statibrd with ABE $tafion bus LON c2n bs adandzd
w2k s of the opfieal LON Indarface, THs alows ful &4
functicnatty nciuding poer-10-peer messaging avd
Looperaton batiean existing ABE IED's &d i fory ED
ET0-

SPA SoTTISeaton proteesl

Ashgéaa‘mo:p&srcpmhpfwmﬁr‘raasﬂﬁh

protood Tivs alioat ediansions of gmpis substetion
AR .

Byt bot- By

124 €2433-3 Part] Radundant Protocol

Raduredart 8t25on bus sommurication aacordng to EC
E2453-3 Egtion 1 pnd [66 62459-9 Boiton 2 eo ol 83
mhsrnmmmmmwsefw
protostt is en optional quantty end L' EXsctcn Ts mads &t
trdering. Radurciant stafon bua pommurication aoconding 10
EC 52436-0 wazs 1ot port AB gnd pard CO on the OEM
modle.

18, Permola comruication

Praiog ord By signaf tresatar 1 rensats s0d

Thres anale) end sight Binary $ignals £an be erchargid
ttween ta IE0s. THE fanchorality s maindy L ad for 1ha
lic E¥arential protiction. Hawever if can b2 isd hpthar
procusty a3 well An D can Eamunicats wih up to 4
rets EQs.

By sigeal kanaker 1o remeld e, 192 sigmils

# tha comirication charnel 1s used for trerafst of binary
sigrals ond, Uy 16 192 binay sirals can b exthanged
betwitn tawo IEOS. For exampdn, 3 functionafy tan ta
wsed to seid FRnTaton such 4 stalus of primary
safichgear apparabus o itertippag sognals to Ba Tl
[ED. AnED can Latinunicata wh Up to 4 raols D

Ui data commardeston medle, shor, meciam and krg
ranga LDCW

Tha ina dats Commarication modiig (DO b tsed for
oorturication betwesn tha IEDS stiated o cistarces <110
b or from the 150 1 optics] 10 eeckeal comerisr wih Go
703 or G TBAEN intarbacs Tocated on & istances <A km

Line di il protection REDST) 2.0
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19, Hargwiare desaription

Hetuarp (ot

Tererr Bupply pedhay PER

Tha pawer supply modls ks ksad b provide th comest
ritamal voitagas and ful isshaton betassn tha D ard tha
Mmmtsmmiwnﬂkﬂsmmmks&%

By e moddy B

The: binary rput modue has 16 opscaly tsoated Inputs and
15 Fvadabia bn bao varsions, on staradird end ors Wb
enhanced puiso CoUNtng capalied on fha rgeds o be
wsed with the prdas teurear funogion. Tre binary Pputs a8
rres‘,'pmqmmmb’emdcanbaussdluminmldbgu
sm&mwn{uah:dmhe{aﬂ&wbsrdu&dh
ha datwrbancs recording and avent-resording bnoiora. This
enabias extansh monkiorrg end evanason of operation of
s IED end for 2 astacited shniie crads.

By sestpid kst 0N
Tha binary outnA moddla nas 24 Independent oo e
ard & used for tip Cuipett OF 3%y Sgraling PUIpoas.

Slaria Wity citut moduly SCA

Tra statio b’n\yfnﬁuﬂnﬁﬁietﬁss&feﬂs‘.&b‘cuﬁw&s
A st changa over oUtput miays for 193 I eppications wih
bigh spoed regpirements. «

By ten At pachds (O
ngnmwwmmum‘mmamm
and outpud chancals &g resded Tha ten standand outpud
chanre's are Laed for 1o oUipAd of By Figratng pUrpose.
Tra bwo Hgh spesd signal output chanvar's are uead fo

* gapicationd wharo short opersing e T essertel. Eght
opticaly isolated binary gutd cater for requived binary input
rormation.

A Trgad rencie Siul

The mEi-arnpace put Modus I ussd 10 inleriacs transducer
pigrals in 1ha -20 ka 420 mA rrga Fom for example OLTC
position, iempsaturs of prEEsure tranaducers. Tre modia
has ¥ indepordant, galaricaly ssptrated chavnety.

Lire daly cosvrainicating oo LINK
Eath oduts has ona oplieal pock, ons bor sech regnots ek,
1o which the [ED comanicalss.

Aderratha cards for Long renga (5550 nm sng'e
Madim ranga {1310 fm £ng'a mode) end Shon ran
o el et 2re aalabia,

Gatearm X215 dala conmsiealion xRS LIRLDDM

Examples of sppirational

+ Line gferpntial prolection
» Binary signaf transer

Qabzric RS serisd soarsminating modus

Tha Gatieria RS£85 commenication modute (RS485) s usad
for DNP3.0 £nd IEQ BI3TC-5-103 eommziniation. T
moduia has oo RS485 communication port. Tre RSS5 B8
balanced seral OMMUNCaton Bhat oah b2 used eihern 2-
wie or 4wl connecficns. A 2-aFe cornechon Lsss fa.
same sigoal tor FX aned TX &0 14 8 mutidrop bonmrunication
with no dadicated Master or stavs. This variant recudres
howewer a control of 12 culpul. Tha 4-4ta connection e
saparatad signata for FX end TX mukigop o icaion
with 8 decicausd Maser aod IPa rest &40 Sies. Mo spacel
corteol signal 9 resdsd 1 s tase.

QP 1haz ryshroakzabion methes BTH

Tria modde noiudag o GPS recelar used for ima
syncheohiz: ation. The GPS has ora SMA contart for
carmattion 10 8n anterna. i &0 inghusea an oprcd PPS ST
conaacior ou'pul.

TR0 Tive synehresizing audide

The IRF3-8 tims syrehionTing mods § tssd for aoursts
fime synchionizing of the IE0 from 4 slaton godk

The Pulse Per Second [PPS) Input shal be ussd for

Moriioring SzleTs SVE

EQ 608735103 crimmriaation proteeal

A pingls g'ass of piasts porl s povidsd lot 1k G
£0870-5103 Btendard This alrwy 52500 of Simpe
subsstation Rutomation $ystaTs Polrdlng equipitsrd from
itaract vendors, Disturbarca fes uptading Is privided.
DHP3.0 compmrfoation prrdsset

An etactrical BS385 prl 5n optical Edhernet porl B valskls
for the DNP3.0 commurication. DNPAD Leval 2
commrication with ungoicited gaents, tima syrehiniiing
end dishurbanca reparling ts providad lor commumication 1>
RTus, Gateatys of HM systoms.

awary. The LDGK MogZe Sangs Sy Tea 2t DA 1T
From anothar LOCM modula. Tha EEEZANSI CI7 84 standa
format s weed.

Gabetla X231 In2 data eomwusroaton modda X2 ADCM
A modus with butdn gahaniy X.21 convirler which e.9. &1
be conntttad ko moderra for pAst wires ks 25 pralabla.

Gasexsies Fdaviacs LT rsp GFOSEY

Tha external galvato date coTvourication cometss aTas.
FOIE! makas a1 opfical-w-gakasia converzion for
connacton to & makivexer, Thass unids afe casigred for 64
Iitfs resp ZMBYE pparstion. Tha comvertsr ks defvered with
15" rack mowrting accesscries.

AR

Dazosd wityrmat modol OELE

Tha optical Fast-piherned rodde b ussd o comact anED b
g comiTarication buacs (Tcs tha stefion bust that wsa e
B B1650-8-1 prodocol (OEM raar port A, B} Tha process

b USa tha 1EG B1850-9-2LE prodocet (OEM rear port €. B
Tha modiia has 003 o ted optical poris wih 8T connectors.

Seciad pod 1,0M covimurioaion medhde SLEL supors BPA
O B8 0-5-10%, LON snd DITP 3.0

The sarial £rd LON commasicaton mockls SUM s wsed for
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COMBIFLEX Injection squipteni

Maunting f&s
a Moursing kits for space-saving mountiag in tacks 2nd
cubicies and on wala

RXTTES &nd opional protectve resislor arg baod to insct
tundamental brequency AC voltaga into T rotor croud.

o P54 protected mourding capsblty i pibEes £40 Fletd Ki
@ Uzed to makg work ESD 53%
AHGS cases
+ RHGS 8, RHAS 12 and RHGS 30 casss ssabie mountng  FoweT Suppl
( of for wxamgia Comb/fot mod: 68 + Used 10 supgly pawer (o 3 O
Fost switc Cropfipuration and montodng fosks

* Protection end control managsr, PCVEDD, uted to
- configura tha [ED
~ 96T paraTEE
= mentor tha IED and tha syslen
~visuatze and evaluate dsturbancs tacortngs

a Failsa's testng of EDs, using test salch ATIKR 24
& Tima sihing whiks
— a8 connectons for test are mada trom the froct
- easy [a Move Detwean IEDs of the sara hpe

Combikt moduis
+ Provida fnetonatty such a5 Jock-out, kock-out resstand  + SUPEIVISion 2d Santol o s powdr Sy5eT via EDs (Y
external contatt ra-erforCa TRt Cortrol patkags)
© Supenvison v Provides on requast information from EDs
* Sovection of disburbances from EOs
. - - Aty
Koy swich for sattings Congists of standard Eary mm.o;s for pasy applicaton

engneering ol a staton HVI

+ Possility to ook $61trga with key satith

Cabl ard dust cuves
» Tha calie ks used to oo
local hixman macka ink
« Tha ghust cover profects s

Connectora
* Flacihls connsction of analog and brary signals
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Extamal rasstor e + Used tolabel e LEDS

» Used with tha High impedance dfiarental prtection

Extemal cument easiorzTes Lt
» Ussd for cost sPattvs sumiTaton byps dflsrential

2. Mounting kits "

prircips 19" rack mounting
Uss the 18° tack maucting kit for BU housing ta mourk tha IEQ
" Ina standard rack, Combing tha ratk moyntng Kt «1h the sda-

-39 FoLntirg K te mount IEDs oran D atd 2 test Beitth

» Extarmal nterlsce convertar from C37 84 lo G703 reodue b the samie rack pasTien.

» Extarnal terfaza conerter rom G37.84 to GTO3.EY
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+ Used wth 13 G £ synchvoszetn rocua GT (or  FEnDE (16} 8neH 18] wih speropiiata marTie
G5V festening 1o tha casa.

Irjsetion squipment hartamra REX0SS, RENXGT, REX0S2
» Is used 10 infect vonaga and cuerent sighals to e
genarater of Motor,

rhoet, Tharckmounting Kt

Flush msimbng

Usa tha AN mourt K for nstalztion n a panel o out,
Tra fush mourting 6t consists of four fastensrs (Z) wih

Bppropriata mountng datals (£) and a sealirg sbrip {5) for
Fastering (o the ED (3L

To receha P54 clats protection, 8n sddTonst teakng (1) must
ba ordered wth the [ED, Ths sealing bs faciory mouried.
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Protection cover for reararea
Trspmzctbnmfaﬂ\erwmabaswmwmam
for calia enranca at the bollarn part,

Frovea 8. Frolsatien cover for mar atd

3. RHGS cases

fHGS Canog
Color matched (RALTOAS5) RHGS caces €=n ba veed 10 mount
For examphs Combiex madukes logeer wih ETC seri2e, Sea

section Retated dycumects® for referenca fo more datalied
infarration about dimensions, Pisass ohsene Bat tases in
referenced document has B dferenl color,

4. Testsadeh modde

Grehara)

Tha tast galich rodide corsiats of B RHGS 6 e359 wih a tesi
Falch, RTHP 24, and g two-s3al CorbiZisx tarminal bara
mounted, Anoptona? DC-swich eecuples ore ssatd selscted,
A 5ide-by-8ida mounting kit 8 insluded, The sica-by-side
mwm“meﬂharu&wmnmm
appropiata kX, for exarpls tha tack rounEng Xit,

All tornections 1o tha test switch mog e are frade with

Com i sockat losds. Testcontacts 1-24 of té test satzch
hary 20 A Combifian termira’s. Tre Sigral cantact of Bha tast
suich and the Combifiex ferminad base have 50 A termina’s,

For mara delads about the Combizzat system and Combiflex
Y31 £66 sécton "Pelblerd documents”,

Axcessores for 670 and 550 serles 103 IEC T __TNRKEI4612BENG

1 Tes? salich
2 OC sufich
3 Spars seat, cante vied far Key saich
4 FHOS8 an
AAERAIHLEA_ iy
Foprd 8. Exanple of 11t wiich moduls
Testewsehy DC-svritch

Tha tast twich, RTXP 24, Is used to maka it possiv®a to tssta. Tra OC-switch b opdonal in tha st switch modula and era
IEC in & 2293% way, Iserting a t2st-piug hancis into tha tast  wsed 1o switch 1h8 DO-supply of the ED DHOFF.

$aich mamatically imakes sl preparatons for testin the

Propar Bsqusncs. Biotksd Iip Cireunts, Bhortsieutsg CT's, 178 DC-switch is of 0na seat Combifex ypa and nesds &
peed vollags cireuls makes the IED tanmina’s evalable ot COmbTax terminal bass o te maunted,

Accessories for 670 and 650 gerles [EDy IEG
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FiganT. FXWE¢30d o3 a bip oontast e ensorosmsat

When singls pos bipeing & used ore RXME 4 is requUred per
Phase 2 of tolrse par Eubsystem In redurdant Systems,

Lock-012 tan be armaagad with FXMD 1 TeTArSnCy reky
activated from birary owfputs on D sd posydle other
Protestion tekeys required b Bothats lock-gut, 829 Fipwra 8. Tha
contact of FOOUD 1 Is connstisd ta opsn tha chsing ereu to
e breaker clasing coll. Arsther cortsct can be used 12 Eght-
UR & krmp push Bution 10 hars ndicatian of tha lock-oid ad
mnreset‘&hﬂ‘»apmh-bmcmkhmndadmmmrh
contact Biching as this wil mean problem for exampi wih iip
&reult supendsion and Aatrer at fateg breaker, maan that tha
1ip 60715 burtit anik tha tip cod DG suppiy s thpped, Tra most
important ls o prevent that tha breakes Is ciosed Bt persisiard
faulis.

ED RXMD 1 prrme——y
] . | Baaxer i
i !
' i g iﬂ i
1 c 1
— s [
[ TP i}

Exerral '
Close OS2

Frpora 8. Loth-sst vaing a FOOMI 1 rafey

Fof orderirag codes see section "lebied documerste” for

refaranca 1o more detaisd ik Hon.

=

Figary 9, FAUKE 1 aned RXUD | rolteyy

Puah butteh end selector yefich

Tha push bution fs svalabia with oc without piot burp and with
0@ Or bag butions, it i used 1o reset tho kock-Out raleys whan
& external indepandant lork-6t s°d fuck-out Inchications 1y
required. Tha push button unit can 250 ba used 5 a local
seecior of Auto-Ratioss operaton whan ts is required to ba
dana boczly 68 web a8 through comvmurication,

Tre selecior switch | ,2%bk with I of threa fed potitions
Bnd Wwith dfierent contact combinatiory, Sslector saltch can
9. b used 28 LovaiRerrote se'sctor or a3 8 kooal soksctor of
Auto-Reckss oparation, Ses section “Relatad dosuments® for
relerenca 1o morg tetated Informaran.

Firme 18, Prah buian pod saletor swich

.
Supen/sion redsy
The rely FANEM 084 be wsed to datect fo? exampls ioss of DG
voiage Bupply of Lo datest Opan Chiuis, A typiealappbcaticn ks
continucus Supendsion of a circult breaker Wp ercdt, nehding
he breaker coll, See section ! Tanls” fof referance
10 Wira detated doematoy

FECONUE Y FiaTTon ToEE,

5, Key swiich for settings B. Combiflex moduins
Tha key swiich for leck-out of pet a the locs] human
key r leg! NS va ey

maching ivarface s ussd 10 prevend wrwarted changas of

settings, Tha satch locks the $6itings via a birary inpul. Auciary rol2ys 020 b ussd tagsthar wih o ED 1o provids
functonalty such 63 kck-out, logk-out resal of gxtesnal

Tra kiry switeh bs of ona Bsat Combifax hpa Tolrawllt ecase  contagh re-eorcemant

" Thchekng @ Combifiex teririnal base Ta nseded, Ore poseility

8 10 Tnstal ths hay saftch in tha same casa as the test gafich, W7 108 contact fating of th IE0 I lnsutieient, it e
hey 5o recommended t uss FUME 189 & CONE ra-snforeament.

Tha FUOME 1 s then acthvaled Fom an 50 cantact which I set
up 12 be activated fo09ther wih the KD contscts tripping tha
broaker, Tré contact of the ROAE 115 connactad in paraiel, 1o
taka over dhe hresker T coll current, Th ghves an eficiast
£olson and mesns 1o Ema deley at ripping. Sea figura 7.
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Firaw 11, Supanviaton nubay AXEWT

Figer 12, Volisge sorssaler, Fag-ha type
7. Cennectors
Tha conrecions 2ra used for analogua signels end Llnary n~
and owiput sianaly,

Usa the femules 19 connect two wiea |6 tha fama teaming poiH
efaconnectorof screw compression type. Note that 1.5 mm?is
tha ma<mum dimenson a5oaed o0 thass whes, An
epproprata erdmping foof is neadad to apply the lernd £ the
wies. Uss tha bridze Sennecion 1o umpar tarmical poirts i a
cornetior,

Use ring-hugs 10 connact tha wires 10 terminal poits of &

<onnechnr of ing-ug type. Select ring-fuga suitebla fo wiing
cmangion sad siza of £ttng sorew, . .;‘;4*"' Figare 14, Femdes and bridgs tanrasicr
At ' Femes
\ 2 Beidg corriacky
e s

8, Ertznal reshtor ik

Exdzmad resistor Lt

Tr high Fopedence reststor uni ks Lssd with the High
ST e JTpedaita dferentia) protection. it Is enailsh'a a5 ona phagy

wg] three phass uniz.
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3 1
2 2

5| g
2l ed
33 ! a
V 583K I Lty nn)s‘_ B3
L [T
Wmm‘w OO0 A

————

Flgare1?.  Diracaion drwing of 8 thoes phass Kigh brpsdune restsief ot

ONLY if ths prirary 6bjsct protacted with iINs oeiprrant is 83+
enargized. If reqired by raticnal e of slaindrd, enclose 1ha
pats with resistons With 2 protectivs cover o instedina
separata box,

WARNNG! USE EXTREME CAUTICH)

Pangwously Hghvoages mipht ba present on this eqpipment.
espscintly on tha plats with resistors, Do any maifiienanca

4, Extarnal earent tansiormer Lnk

Supenation TT
Tha sxiernal gxSary BUTation surment treratormens brg used
for tha cOsL ENecth summation type dFiersrdal principla.

c

1R Dimansion druadsy of & oad phase Nigh Inpedaccs tueior anit

s

PrITEITR

Figre 18, Sarveation 6T
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Accassories for 870 and 650 sedes IEDS 1EC | tkll.BK_Su D12-§_EN [4

=y
= =
5
= [=
4
r
: Drmenson
v [weke)
eSO yad
Flgre 19, Pérranxion drmatng of summatson cureat trarstorzan
Distancs betwean tha center of I Exng hotes i €85 mia [14.33) /‘
NN i i hjaet protectsd with tis equipment s de-

WARNSNGE USE EXTREME QAUTIONI

Dangertasly high veltages might ba presert on tHs equipment,
sspacialy on the plale with resisurs, Do ary mairisnancs

10, kterface comvestes
Gabmie Interfaza G703 12ep Q74351

Trp exismal gakaris data COMmunication comerler 70370,

TORE1 rrakes an opticakto-galvanis commersion for conrestion

Figure 28, Gahanie Cotvedsr

11, GPS anienna

Intredution

in ordet 1o receles GPS sigria’s bom the a%Bies orbiting the.
earth a (3PS antanna with applicable cable must ba vsed,

1 3 {3quired by naticnal mw or standard, 60cide the
plate dilianstonmars wih @ proteciive cover e stk in 8
separde box,

10 8 multiplonr, Thess Wits bre designad for B4 kb 1e5p
ZMLs cpsration. Tha convarker s Getrered with 187 reck
(rounting acessores,

A zyabie cabls Is avaiabla for orduing.

1
hatrd e ‘,,w*‘\nﬁmmm
e
e
Ppr e, Asiawah pesse. < o
e ) “‘V“_M;J\f\
¢ e Y
PR W Pl
‘:_:, i—.’;\" Bl e e e T Nt seniringol rteca e
"1 V- 0PS anierna /_H»—“"' ] Viestical feounting postion
i mw.a-*“ 7 Hevtzontal Poundng posion
JXM‘m?!dsam
I Moiing toles £5 rm
Tadie 1, GPF = Asfocna and table
Vaks
A @ £6 Gz

njec) Fes oeal eperation, the REXDS0 urit is providid with a cantrol

B pansd en the fenl
respactiely, Tra ratponss from tha irjscted velend and

currerts ara then meassred by tha REOS) unit and amplitied

10 8 fevel suitabke for the pnalog votag2 Inpats of E0. (?Q

12 ¥ Asa

TnfecTon LrH REXGE0

Tha Fjecton Lt REX00 ts used 10 Tjec] voraga and rurrert
sTana’s to the genaseter or molar $ator and rowor Sredts.
REXEED ganarates fa0 square wava sigras with dferent
freuenchas for Ife2tion Inso the slater erd rotor crowis

Local operation shal only b parformed
wroordog to the oparation regulitions st up
by the rekenvant oper atinn authory of tha plant,
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Mounting tha Infesbon unit REXCS0

Tha injection urt REGE) case sizs Is 5Y, 172 x 1§°, REXDED
can ba rack, wall of Mush rmounted in 1ha sama way as tha IED,
For gidance, s2a slructions ter fesk mounting, wal raunting
or Buth Mounting e In ih's mancal,

RED50 shall ba ma,ntsd closs 1o tha 5D, btk recommendsd
that thay e-a mountsd In tha sama cubicia,

REXDEA Freod pers]

AT

The AM modra is netaled biio the REXISH enciosire. Tre
AdL mpgite ganerales & suare wave voraga sighal for
Inpection inde tha rolfor cirtuit via a capacitor unit REXCSY for
Tsofation, The AIM moduls meesures tha voltags and turent
from tha njected slgnal and the D tengscutiely coloulstes
tha rolor 1 earth impedance. 1 the calcutaled rgadance s
Iriar thah tha presst valus an ALARM enlior TRE output ks
a8t

Coupling cepacitor unit REX0AT

Stator Infscton mackds S .

The 58 modute Is Inatatied o thae REXDSE enclosurs. The
£ rodida gararates a sGuire wane voltaga eignal for
yaction Intd the stalor ehtuit via tha rewiral point VINGT. Tre
S modte measures tha voltags and current Lom tha kscted
wignal 2nd tha D consecutrsly cakouiates The statsr b earth
knpadanca, I the caltiiated mpedanca IS kraer tran the
Freset vaius an ALARM andfor TRIP output s saf.

Tre surface of REX061 unt may be
terrpecariy very bod dua to heat dseipation,

14, Shurt reststor L REX0s2
Shurdt cesStor Lt REX0S2

,._..,.

T

13, Covpling capaciter urdl REXOS]
Couplng capsaZor urit REX0S]
REXDE1 tsotles P inechion iccut from the joles xcksr ECHM00 2 anad
voiaga,
Pirra2l,  Couping capaciesl it REXGET
The REXDSY couplng capacitar uni grourcieg powit and
grourcing bush of the rotor shat should bo propedy * '
interoonnected,
Figure 72, REXDS) fomt panel
53 FE] " Az
Arcassosies for 870 and 650 seres IEDs IEG i . Accessorias for 870 and 659 serfes |EDs [EC ] . _ IMRICSTH4 9]2—8;_110
2754 St resistor unit REXI4Z
1531.1)
200078
g § ]
8 3 g|
& g
4
il
8551022 H
iz izn o o ‘b\\
/:" R Y EC1102034 anyad
o L AN ?"" V}
o Bgara 28, smgﬁw\gi}ﬂimi oty
&' - . (.?\J e
I3 . i -
£ (9
g i s
Figura 24, Weazury sod drilEng pley
REXDLS1 $hal be mourtsd c1os0 10 tha geneatorin erdar to it Up ko sbout 56* C abore the amblent .
tha sxposurs of tha fold crewdt, Akainstiely it can ba located in tempersture. It ust be Instaled o gata,
e eaciaton cubch. open g conwection and pravent contact

whth combusitls material % the surtaca,

REXDED I typicaly used when ingotion s conayiaa grounding
raratkrmat,
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284 10)

B5s [o,zz;\‘ l_.ﬂml_[‘s_ﬁw_]

238,78

2 s

Figurs 34, REX952 ssasuran ond critirg $n

REXY62 shall bs rountad ciose 1 Ta [EQ, RUig recommendsd
that REX060 ard READEZ ara mourted In he 520 cubicla as
ths ED,

198 [.53)

JBILE]

orEng pon

EC11 200000 annd

up to shaut 85° € ebove the aribient
temperature, It must be natalled togta
open & convestion and prevend coniact

i eoriumibis iateral to e suriste.

Accessenwes for 670 snd 650 seres IEDs 1EC

RXTTES
14 7
R
-3
o4
DY
T
Yy 13
m
W Rtk
o I
e AW SO
d bii] o
ni
3y
=
————

Fryae 2T, Volage bjeston ondt AXTTES wth bty s Riermal
SOELeAntS

APC} and RXTTES

Tabie 2. Rotor ¢aih Faedl based on Ganeral . P
FuncBon JRacesorviin

For madines witc }

+ raEd feldwita v b Iasuvuc

+ shzdc exchnt wih ratad supply | 700V SHE0 TR
weage wplo i
Supply v 12000 220V !snsonz

Tha surface of RSB Wit may bo
tarmporarly very hot due %o haat dissipation,

15, Voltaga bjaction unit RXTTES

Yorage njection unit RXTTES

‘Tha COMBFLEX volage Injec tion Wit RXTTES s uesd for rator
sarth fadl protachan applcativns, The RXTTE 4§ containg a
yolaga transtormar with & prmany windng for conreston te
129 dr 230V, 50 of B0 Hz supply voXaps, From tha ssoondany
winging of thia Internal voltsgs transiormar apsyoximalaly 40V
A I Injected via seies Capaciors end resistons nto tha rodor

I brdar to Mot iniectios un RATTES scra COMBFLEX
pccessones &rB reqired; FU(S tarinal bats, 104 and 204
contsel sockets and Crimping ol Sca seoton "Reated
dorumants® for mass dataliad Information.

cireuit, Tha s ted voltaga and curront ara fed o ons vokagd
input and 6na Grred inget on the ED,
Asa

Accessodes for 670 and 650 serles [EDs FEG

[ .. __IMRKEI40I2BENG

Crata eah A | At 120X
wala i

st simarmeries b DG Nt Kiyrca o 511150

ekt yo'oge Hzor 50V A0 HE

Pemvited alaye cpackance | (b5 UF .

Permied bt esrting Tizdrom 2000

miabnos: 1

Proseciva s F29.0,120W, pa
§ (i haight s 180 mem (8.2 Wnchas)
§ vt 185 ma {133 Ichest)

Extemal raskstor for AXTTES
The extarnal registor ts ussd whan ehr thera s anead b0
nﬁ-ﬂwmphﬁbe&exposueda‘\eraidc?wi&wﬂmmgh

18

rammanie cortent of 1 total irfection cutient can causs
onerheating of the bult-in RXTTEA resistor, The external
fesater Is Bavered mounied on an insulted plate with ovenal
mwmm@umaam(mmammmm

Aza
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min [5.31 Inchresh, wuitable fof wal moUnting, 658 foura 8. it
sttuatly consists ol tao rexisions (A1 and R2hwhith &ré o4
Gatvary connertad n seriss. fis possdia tg ordar twd dfferent
fypas of tha axtacnal resa2or, Tha Frst typs ferdedng nuirdar
RE7ISI02-AD has $xactly the £2Ta ohmic veia of 2200 &5
tha hternal FHXTTES reaiter. X shali bo usad In casss whars
only physical exposire of the Feid crout shal ba krdted, e
second typa fardering numhar RKYE5102-A8) has dsrent
ohrrie vahs than internal RATTE4 fes'ster. it shal bo used in
“alations whty current wih Wgh harmane CoOfzent is
w24 bask ents tha FXTTES injettion Lmit by the rofot Grodt

18. ESDFleld K2

ESD Fleld Kit
Tha ESD Fiad Kt pronddes a complete portable ESD 53
Worksaton when working in the feid.

17, Power Supply

Pertshla Powar
Tre portabis Power Supply provides ths ED with poraer. Ths
can'ba used et edusztion or damorstration of tha ED.

Power Czbla
Fer use with the ponzbie Power Supply.

18. Configuration and moniteding teo

PCYEs0

Usy PCME0C theough 2l stags of 8 project, fom enginesring,
configuring and paramater setiing 1o testing, comimissioring.
Gocumantetion end maintenance. Use PCWSOD to adust ¥e
dafault confirration, or lomaiea few confguration, For mors
Trformation about PCVEOS vist

W ALh Lo, AATETON,

19, Cabis and dust eover

Front commurisation

Tha frpn conrection cablg is vsed ta carrect a PC to the R4S
porton ts focal human maching irtprdasa. Tre cablais g
stardard erossed-over ethamst cabla RIS connectons).

OCust cover
Tha dest cover ks used 1 protect the RUMS connsctor on the
jocad human mathing intedaca,

20, MicroScada tools
Tha LIB 520 pasksgs providea the following makn funclions:

o Dzar ntedacs for tha riaracion wih the ot 5y5im
and tha controfied process
» Automatie supanyson and comrel

e
S
+ Aarm and event RardTg s

» Da'a acqulson, calauatng and reportng

m@mmm%nnmumammm
standard MicroSCADA scftwera end provides an easy-to-buid
ang eagy-10-0s9 H for superyision and contred n
WreSCADA,

Tre sotrwara i et 5 JEDNT B0 &0 providing a simiat wser
amwwm‘&ﬁswstm Feery fumctions,
ks
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25, Ordering
AHGS Coses
Mounting accesseries
RHGS § i dooe, sira UMM, nolor FAL 1035 Qansn WRK G315 AD
HMama Forgase sire Duanty Articly pumbr I:]
Profecton coser or rear sreas
maummm-mwmmnummmm axin D IR (O AH-AN
and asseevidy nslnaction. §
RHGS 12 wih doar, sizs GUx172, foicr RAL 7039 iy D WK 000 1156
[IPET] [:] WK 052 420-08 -
RHAS 1) vith door, ¥zm B, cokr RALTRIS Quanity: URK 009 315 B3
[22F R D VK O $2000 = D
Ux i D MR G2 420-AE
sobtiors of eppheabls £O Procuct guide o
Test swich nockie FRCOTITA A5, Pleasa refer to boction *Related
Saleation fardde documants*,
Iy rock moundng ki s asebiyka suxvt D N Sehieton of 8 ATKPZ4 test swiieh for each ordered tesk switch
: " modue ks required. Sea Selactian guids for racommanded
Bix 1K 032 42084 Aticle rumbar
D Test swikch modids RTXP24 Quangty: D IR B0 T1FA
Hxuz |:] LURK 002 42083
sx D MEK D92 42085
Wl mounsing ke
mb&gd!mwma:m&nmmwmwuwhm AN nizey ) D TR D07 420-DA
Flssh rounding kit N
m&&qdl&sw.waw:mh?qmawwhwﬁm. R E--T [:I AMRK 000 023-Y
FE Y R .
eovuisting of 2 béng platea, bdg sy and RaseTblY rebuchira, M sizes [:l MR KZ AR Z ((
Fiola; AT K3 &9 comple e Frokeling scAma, ..
prl 21 F] A3
.
Accessorios for 870 and 650 seres IEDs [EG i . IMAK 514 012-BEN G Accesseries for 670 and 650 sedes [EDs [EG [N 5 _51@012—75791_(?
Froduct Remrark Typs of eartting Cea Mook umber Product Pecrark Tyow of sartding Criterla Mticle Aumber
18 Wnseral naurat 1 8038 phata curent a R 35BN
RET/REGSI)  244d /108 bherudpavtrad . O RK®2631530 Rdacd
REC 870 sc8 et rarral 1 thre¢ phass urrenl o RK 928 3(50K
Exbervat teural . o RX 926 115-8H o
. 2c8 Frierad e 2 #res phosa curenl O Ressdises
w120 sl nekal 3 phase arertgroups, 2 O RXesnsax e
sog e aca nteral el 3 e prass et O Resyse g
Intemat rayal 2 Frun ghass curint O BX5831580 o
rovps. 2sigin prase xa Exterrai ratst - O RKemusav
Extanal revrd - [} RASHuSEH
e Tnderval petral 1 tres phase curnt fa) RK 628 M8 AF
Jwindivca Inderid tnirad 3 phasa curerd grougs, 2 O FRemasaex e
toghaphase e Examaireural 2dee prass crand - O Rt
ftamal neura 2prass arut gy, 2 O Resnss P ‘,1 L
yog phaca 4\3':.‘51} sl ol 2 beay prase eurent O RewEsisau
Exaral pitral - fa] BR 528 31560 ‘,\{% s' oo
’\i‘\)\ 168 reamal nevts] 148vEa phasa curend o R 028 315EN
dwind 1208 Stamal retral . o] R - Ivﬁd‘ . oowp
REBET0 .7 wermal rara 4 ¥ree phasa curant n R 428 H5-CA
-~ ot 4t :
Exiernal rvead - a a -
3 7 Exwralpoctal 1ibres pruse curant O RREsissav
REOJAELOTD  ICBIAPDTAD dndermod netral . ﬁ(-s,gﬂ"ﬁ‘ / it
. 1? ; ! RES 870 1 TRU (343t0) 8 phase curen] a RK O 31548
Ertormat revral . ok ¥ '-myt; ogubatarwh
{/ votaze o R 525 11508
CBIANTR Itamatregal - o <726 3154
2 TRV (15604 ri‘{&ﬁeﬁ 'Y o R 623 315-AN
Exiamal retral . O RKSB MG Dol busbar wl CC) grruss
= DL
rewiat T, O Reemaspa
CHIIPHTAD  irdamal navial . O  RAeRises i
O oS b Bt gf Y ottty (RKCOOTTAFA cresstbo v
Exteraad reuirsd B o  Curand
HKBIIPNR  icfermad paral - O  RR&%MSBE
Extortal natral - O ExoEmsey
e Intemal redral 12 phasa armecd [u] RA 926 315-4F
o
o :::: ’ o RAszt A4 fecde: 2 TRUS (121120 raquires bas fosd swikches B¢ I8 2750350, 50 Jeo BXE £ with Mchies [HRADIOIT 1-FA Fusst b
2 thea phars csrent [m] RASE8 I 5-A
s
MRS <] 24
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~
Gty [ RATISOITAA Correitors
Onio swich for he DO-sucgdy .
Fomalcomatlf 38 tarinals ol scrw ot ssion hpa, condurior area car 1 x25mrR & CLARY WG BSD -
by e (]
Labals with symbo for RTXP 24 DRy D LRI 00 13253
Ferals conteck 5 teermiraly of spéng toTErassion 10, conducter arcasrax bx 1S rator Qarslyl TG B30-005-2
2x05ma?, L pe
Mole: Lesds wis 20 A Comir Sosk 21 0 oes 8 g o1, b LED B2 O ¥
Tocomred the siral condsct of fur e H Swkch b £'6 & 8 esiet
Femu For 23 1.8 mif eonduciors in sirb coTpreasion larined, 1pe Charby D TUKG 3 0034
Ky 3aiich for sebtigs
oy watich ko Tock et of setings va LED-HM Cuaridy, WRK 10
. D B Eridph dordn For 2 fmica’s In e cormel 8000k, 4 0 Cranity D AMKG 840 0021
Hoe: T eatraet B b2y swichy Jeads wilh 10 A CombBer socked on o endousl ba ved.
CombTex moduise ' Bdom sorricks  Ford bminals, 1p0 Crarity. I:l 10 840 0027
Moy reke Saa ralatad doturrents
Push Bution e Saectt sedich Saa raiated docurary
Supanision rekay S2a elated documants Bidguoeation  Ford tarminsls, 1 pc Ouanity: 145 840 0023
Kay swiich bof 65ngs Sea relatad documants D
Foralcomactr 44 tmivats of ring-hag b, § 8 Qe gly. D THLISH 1PN
Famal connacie 8 tevmial of finghg e, 1 pe Qe D DL P
Exdernal yeslstor unit
Highirp i 1-ph = volagk e sencand resiator o 20100V Quansly: RR 755 103K
eperaing vk . D
High krpedarce reslsior onit b wih resision tod wohag Seperdent resieler lor 20500V Quandty: Ri785 10103
ol )
Fagh stalorordt 1-phwt oyt togx for HO400Y  Cunty: RET55 1018
e O
g it for 100400V Ouarity: R 795 101-DC
Dparalag voRaM D
83 k-] -] Ap3
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Extemnal current brarsfomsor tnd

3pes SLOE B-3 summation baioriers on Rpparatss plats (20U high), 11 A

2 pes SLCE B+1 sumymation iranaloriens on spparabn plat [PURGHL K1 A

e SLCE - trar 20 plate (UGN 2N A
3
. st ecter o ta nd data satior]

Exdaral ntarics cotvacer ko CI7.94 19 G703 Tnckufrg 1U 15" 200k monntng sacries

Extermal karkacs convertar rem €37,94 n GF03E1 Indudfing 1U 98"

GPB mrtenna and mesaring datats

GPS o, eduding Fosrdng Mo

Cabe Bx actanca, 20 m

Cebia for artenna, 40 |

AURK G0 EATEA

WK O30 B43FA

AR 2 24500

AR (02 28 5-BA

AWRK 041 843-44

BRI 00 E55-0N

ALRK 00§ 835-EA

2

Inoction sqtpment

Rudec B ivjoction wupront & Crokead, ROTWPHIZ or STIFHZ it reueied 1 13 D

Tifacton unit, RE5)

i redres

EJ

Candly: [ NES2EGAL

nwumm

tory %2 8 YT aaross
£ bJsHDDVAhdaﬂbl

ﬂ Eaga of Lpb12QV R vt aten b IEG 6126932011 tection 55309 Fated Ot
acoording o terdan Rnga Ll

sl
Vataa pad U andard vahues specifed

Ceaing
A1 rak asing

i)

Ruit: Ssvir bjection mockde (544
ased [STIWHE B sateciactioction h REGATD

Sade Irgection moduke (SAA

jction modies
Hioter £ of A and SR hava b ba selecked K REXDEY B ppacifed
B requTd B 104X shirsacth ol proany bjecton

m] TR 002 5444

mwm-wawmmmmm.sunmmwmdbu
sscondary 8333 of tha VT, Thi VT il kit 8 roting of sd least HO VA ard & s

B Nlﬁwe‘uhmvanp‘mrmh

aacrcdary wintng voraga of 1 10 120 V. B must adhare 10 [EC 135332011 saction
55,301 Fabed Output Ve and the standard vabay spacifed oeaeng 1 barden rangs
i

A SersFm ohorssch yectica)
mmamm; & salechdachve h REGSTD
Ratoe nection moduia (RM) O IWRKO02SIEA
Powar Roply modde
Forke: O Powae supply soodule crat be spetied
Power ppply module (PSV) - 24300 O MRK0223A8
”‘M . Y e T
Mg drem A0 of protactint o b ek, | 1 l)‘l:‘..é‘\\
1o rack mexrtng it { .';r\\_;’\i W O wRKoN 4063
- AT i
o g T O WRKoRZ4200
Y i ot
n:‘in"m«sgmum;s Gl o LK 009 020-Y
sn;pﬁ«m&auﬂona\wmmhmm: [] IMRKO2420EA
Ruke: REXOS T R &5 selpcked b REXHI ad
m%mmmbjmmwtammmsymmh
Coupling capedior i, REXRS1 Craaiity: O AMPKDI2SSIAA
Pokt: REX(S2 rocp.es REXO00 87l ol 58w bforiion iopchfa (SA bs salocisd n REDES ol
ol (053 5o 0 bl proveciion, inection bas 1 (S TTIPHAZ) b tiscied 3civs 11 REGEIE
Shunt reafsior enit, REXDEZ sy 25544
= Az
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El

AEeroSiads nols
) LEs20 See rebalad docriandy
Jatad docurmends
Extumal interface Lodts for Roter eanthy st protestion 2 fe
Injection ot for Fotor et et protection (RXTTE 4} s D LK 002 50854, ot and o R 54
OTporeni
Prolectvs rasisior on plae RY s 0L RZ= 12001 Odty; RC735 1020 Corrdisa st RS S120018E0
D HFedkaty, sgrafing and fppng relays LRK 308 013-BEY
P festrior on plaie, R1 = 560 [, #2 » 58001 Crardy. RK 73510248 Aumacy relayy TURE 558 S4B
D [T LAK 508 61752
Push bution and salector swich 1URK $13 18860
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650 series configured product range
Summary ~ Product selectlons

\re<1derlD 16Q2883109 Pos: 120

\n Ty of End User BG
End U%a Utility CEZ
Station Name Borimechkata/Qrion
Voltage R.a_rgse.in kv . Moo

HITRTES
:Pro lict dgsé’ng’io@”amak

BASIC FUNCTIONS
for configuration alternative A01
Autorecloser for 3—phase cperation (SMBRREC,79),1pcs
Bay control (QCBAY), 1pcs
Breaker cleselfirip ¢ircuit monitoring (TCSSCBR),3pes
Breaker fallure protection, 3-phase activation and ouiput (CCRBRF,50BF},1pcs
Broken conductor check (BRCPTOC,46),1pcs
Clrcuit breaker condition monltoring (SSCBR),1pcs
Circult breaker for 1CB,1pes

172

Conflgurable logic blocks ( },1pcs

Current clrcuit supervison (CCSRDIF,87),1pcs
Directional Over-power protection (GOPPDOP,32),1pcs
Directional Under-power protection (SUPPDUP,37),1pcs
Disturbance repert (CRPRDRE),1pcs

Four step phase overcusrent protection, 3-phase output (OC4PTOC,51_67),1pcs

Four step residual avercurrent proteclion, zero/negative sequence direction (EF4PTOC,51N_67N),1pcs
Function block for service values presentation of the analog Inputs (AISVBAS),1pcs

Function for-energy-calculation-and demand handling (ETPMMTR),3pcs

Fuse fallure supervision (SDDRFUF), 1pes

Handling of LR~-switch positions (LOCREM}, 1pcs

Instantaneous phase overcurrent protection, 3-phase output {PHPIOC,50},1pcs
Instantaneous residual overcurrent protection (EFPIOC,50M),1pcs

Insulation gas monltoring function (SSIMG,63),1pcs

Insutation Liquid monitoring function (SSIML,71},1pes

LHMI control of PSTC (LOCREMCTRL), 1pcs 1 RAPHO € 0P AR AT

Loss of voltage check (LOVPTUV,27),1pcs
Measurements,ipes e e R
Negative sequence based avercurrent function (DNSPTOC,46),1

Overfrequency protection (SAPTOF,81),2pes

Pole discordance protection (CCRPLD,52PD}, 1pcs

Rate-of-change frequency protection (SAPFRC,81),2pcs

Senshive Directional residual over current and power protetcion (SDEPSIEB7N), 1pcs

Station bafttery supervision (SPYNZBAT), 1pcs \
Stub protection (STBPTOC,50STB),1pcs

Synchrocheck, energizing check, and synchronizing (SESRSYN,25),1pcs
Thermal overload protection, ene time constant, Celsius (LCPTTR,26}),1pcs
Thermal overload protection, one tima constant, Fahrenheit (LFPTTR,26),1pcs
Tripping logle, common 3-phase outpul (SMPPTRC,94),1pcs

R

Two step overvoltage protection (OV2PTOV,59),1pcs

Two step residual overvoltage protection QVZPTOV,59N),1 pes

Two step underveltage protection (UV2PTUV,27),1pcs

Underirequency protection (SAPTUF,81), pc?s

ACT CONFIGURATION: 4 i
ABB Standard configuration, X00

FUNCTION PACKAGES
Software optlons

No scftware oplions, X00

First HMI Language HMI language, English 1EC, B1

Additional HMI language No second HMI language, X0
HARDWARE
Casing Rack, 3U 1/1x19 inch, max 4 fO+1 TRM or max 2 I/O+1 TRM
and 1 AIM, D
Back plane module, pBPM ~ basic BPM, 3U iH x 19"
Mounting details ’ Rack mounting kit, 3U 1/#x19 Inch case, H

Connection type for power supply, Input/Cutput

i and communication modules, pCONIO Compression terminals, S
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Power supply, pPSM

Human machine interface, pHMI

Connecticn type for analog modules, pCONAIL

Analog system slot P2/X101,X102

Binary inputfoutput module slot P3/X321,X324

Binary input/outpul module slot P4/X326,X329
\Binary inpultfoutput module slot P5/X331,X334

Binary inputioutput module slot P6/X336,X339

Communication and processing modute, pCOM
User Documentation

PRODUCT INFORMATION
roduct Gulde —~ Produy e, REQB50 Ver.1.3

PSMO3, 100-240V AC, 110-250V DC, 9BQ, A
LHMI01, OL8000, IEC 3U 111 197, Basic, E

Compression terminals, S

TRMO1, 41, 1/5A + 1), 0.1/0.5A + 5U, 100/220V, A3

BICO1, 9BI, 9BO, A

No board in this slot, X
No board in this slot, X
No board in this slot, X

CPM COMOS, 12B), [RIG-B, R8485, Ethernet, LC opfical, ST

serial, F

IED Connect, contalning user documentation

ABB AB
Substation Automation Producls

Dala Sheet - ssories, 650 serfes

2/2

http:fiwww.abb.com/substationautomation
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Revison A
1, 657 sorfas ovenview 2. Appicafion

Progection for 2 wicks range o appficatons, coninl of
salehieg dadees with interocking, and moritorg can ba
prowided inone EO.

Tha 850 serias EDs provide both oustomized end porgarsd
soltiars. Wih e custamized EDs you hae He Feedom i
Compelaly pdapt tha functonaity eceordng 10 your rects

Tha 850 eeres Es provida optimum ‘o€ thi- thalf, resdy-ta-
b BOLIONE. It B confoured with campiata profaction
functionalty snd dsul paramstans 10 mast tha rssds of &
wida renga of Bppécalions for geracation, treramission end
eb-barsrission grids.

Tra 550 s2c'as [T Inchaga:

» Custormized versicos providing tha possibiity to adapl ¢a
Rretorady 1 tha spplicaton fesds Tor protection and
control i ona EED.

» Configrid versions sohafons are compistely fasdy 1o ues .
ardd cpbimizad for 4 wida rangs of epebeariord fr
gEreration, ransmission ard sub-ireramission grice.

= Support for tsse-dafined ramss 1 the keal Bagage for
sigrad ard hction engresring.

» Minirrized A basad porameiad 85RTQ3 based on defedt
values and AB3's giaba! basa vals concepl You ondy
r22d 1o 55t thoss parametars speclic 1o your oan instafed
e sethialod AROIRTATON

» GODSE messaging kor harizardal commeirication on
burnpiess redordacd stadon bus folloaing IECA2436-3 02
PAP,

» Exlerdad MW Lnotiore®y with 15 dyramic thvea-coles-
indizasion LERS per 1ags, 00 up 10 thee pagss, and
configuratie pLshrbiion shorsuts for dferent sclons.

» Prograrmabe LED terl-bised bibels,

» Ssitabiy 1 4/5A satad cuamert npuis,

» Ro'a based eccess conlrol wih ndapsndant passwords
B FTPS enotypid comrmmceion Manegsd
rhanicatian and aocoursing of all user a:!WsL}‘,,.

Breaker protection REQAS ED proidis & stardaking
wabstion for applcations, whers tha lurctions relatzd to Hae
browkar s not prefrred o Bt ko b nlegratet o the
T2 protection lreton el s, 1ha Era distanca arilecion
for afina, The edvanced suiametic redosing, synchronizrg.
syrchmcheck and eenfizng ohaek iechions of REGSS0
provddes an optimized stand o prodiat, This D slo
enables wet-syuctured end retabls protection ard contral
systema especiafy I 53tema whena conpketa bay contrgl
hunctionalty nchudieg intarceking s not requirsd. Apparahs
eonirel for un fo B epparatreas with icleriocking can te
Fehodd in ona TED by ferion biock engrasring.

REQES0 prerédes backap 1o tha main grotection with
redundant prodection and contmd fursfeos.

Treee configurid packags hired bean detned Jor tha
foloalng eppEostona;

& A01; Bavlap protettion Anctions I a sngla busbar
Bingle braakar bay woh ives-phata s,

» A11; Backup pretection funclions n & sing's busbar
singte breakes bay with Sgephasa bip,

* B11: Batep protection funcsiors In 8 dordie buthsr
singie braaker bay with singfs-phase bip.

Tha backp protaction i mavly bassd 6n currant and veiags

hactong, nlns profscion applcations, actorecising with or -
Wit synctrochéck i galabia i T

et
S0 & GSHEET Emigrred and resdy for 152 b
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4, Gurrant protaction

Fear pisp reeshad Cvarfisrent eotection, Ion seqrnea and

Ietsadansius phass I cs
PG

Tre nstactereous thiea phasa cvarturent funttion has a low
trangiont overreach and short Bpping tme lo alos rsa asa.
ogh £31 shirl-CGrtul predecton furction,

i A PoOactn, phate
eeyrageted cudpad SPTPOC

The Tstantrraous thied phass Gewruarent bncfion hes a by
Trarsient ovaresch g shadt tioping tme to plow so ke 3
Tigh set shed-clrtuit protection nefen and wherathe
requiraract for tpping B ong- end'or ¥vesphase.

Facr shop phatse ovargunend protection, 3-phses opid
OCLPTOC

Tra four $tep phass DyerpuTent podenton netan
OC4PTOC has i irnerss or Safinis tima dalay ndepardiant
for step 1 nd 4 separataly. Step 2 end 3 rre always deliria
fima detyyed.

ALEG ard ANSI imearss tina chacetterdstics are avelabia,

Tra directionad Enctien is voitsge polarized with memocy, The
furtion £an ba B 10 Do drattional o ren-directicral
Tndepandantly ior each of tha stepa,

Besond hamnins Blocking krast ¢an U9 £81 for the Renclion
a'd tan ba ussd to biots pach siep ndiidualy

Foir step physs ovpTuTen profesfion, phess segregoted
CHpUt OCISPTOC

Tha oo siep phass oyergurrent lnclion, plasa segregated
ospul OCASPTOC has en insersa of datinits fima dalay
Iniapenciant for each Bt6p Separa’sly,

ALEC and ANSI ¥ima celayed characleristics are saaabie,

The cirsctional fnction | votrags po'arbed with rasary, Tha
hanction can ba s2t o be dractonal or ron-girestionsl
Tndepancantly for sach of he $2%ps.

rogatie Eractan ER4FTOC

Tra fowr §%60 residual overcunend protection, Zerm or feoate
$acpanca deecten (EFAPTOCT hat a settatie nverse or
de'inda tma Oty Indepsnclard for stop 1 and 4 szparalely.
Biep 2 &rd 3 ana Wweys definta Bma delzged,

Al JEQ and ANS! inverse fira chavectenaiics o avalzble,

EFAPTOC ¢an be sot cirectionad of nof-dir ettions?
Tndaperdantly for sach of B staps

The chrecrinred part of the funcTion can be set ko tparsie on

foowirg combinations:

» Cirectional curenl f3PDin versue Potariring woitsgs
IR

4 Directional currert (3P0 versus Polaizing curment (PPl

4 Diregtional cursnt (AP versus Dual palacizing (UPe!
42Pol x Pof whira ZPol = RPGE + iXFal

1Dk, UPo! sl Fal can ba indepandenty selctud 19 ba eithar
TAD $OJENCA OF NEEEve acuarna,

Secord raroni Blocking kel can be 5ot for tha Linction
od can ba usad o biock eath step Inlddialy,

Sene¥ve drection ryeid il

frodection SOEPSOE

insoiated netwarls of I Rotioria with Wgh impadancs
esing, e rarth B cument la signicanty srater Bun
ha thort ¢irout cumsnts. In edaBion 1 i, the magrimsda of
tha fault coTent | almod Bdapendent on T fault loczBon in
B relatle Tha prdlection can be selectad 10 vee piher th
Tesich.al Guirent, By tosp 0¢ Slgrp. & residual power
componerd Flpdg-tos g, fr opernting gurtty. Thera by
B0 greadlaliy ora ron-threclonal ¥ sten and bng non-
direetiona Ay overedltage ripping skep,

Tramsl Geeried prokcfon, ore $o3 cormstia
The ingrexilng wRizing of 170 power Ey52am cosar to Te
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Estirated fime ko bip b=fors operation, and estimated tme 1o
resa afer bpareTion are presartsd.

Dreskar ffure proteston CORDRF, Jphass activation and

odput
CCRBAF £an be curvent based. contact based, &r an
adsolive combinayan of thees two condifions.

Breateer f23urg protaction, 3-phase actvebion and oulpd
(CCREAF) ersures fas] bask-up tipoing of sumounaing
bregkers it case the own brezker fals o open. CCRBRF ¢an
ba current based, contect based, of £3 sdaprhve cormisinetion
of hess tao CorRions,

Carant shock with extremely shont rasat bina b uted &S
chack crtarion o ik tigh sseurity aoairef radecert
opemation

Contact check eriwria £an ba used whare tha Bt cument
Ertigh B breakar bs smal,

Breaksr fakure prolsction, 3-phasg actiation and oulput
ICTRBARA tuent crtera can ba Raffed by one of a0 pRase
QATEY The residial current, 0 60 phase surent plus
resicual curent. Vhen o oeTents excesd Ba usar
defied selinga. he Lrction b Wiggered. These conctions
Ferpass the seourity of tha back-Lp Hrip coreard.

CCRBAF furction ¢sn ba programimed ko give a threaphass
ree{rp of tha o Breakar B i achalent Ipoing of
Turrounding breaksey.

Bﬂehttaanw«m phase sagregated dbEvala and
P

Breaker falure protsition, phase segregated ecthation and
outpnit CSPR3BF angures fast back-up tripping of
satounding braakers in cass of twn breaker laiure to opan.
GCSPRBRF can be cument based, contact based, of sdapihe
coTbimbin batwsen thaze two principles.

A cument eretk wih padrenedy st reset Bima bs weed as a
check Craarsn 1 sthivs § bigh sacurity sgainst inadharlsnt

&4b protection BTBFTOC

Wtherh & poaer g Is taken ot of sarvice far mainfenance
and tha Ing Gemarmectr B opered the viians tasskormens.
Wil mosty be outsios on tha dissonneeiad pard T primay
fra datance protection wi thus not b sk to opera’e and
st b blocied,

Tre 4t prodacton STBPTOC covwrs tha zons betassn fa
SETEN PRrstonTars and T Opan discovecion, Tha thete-
phesa instantarens pverserent fretion & reszead dom a
Hormaky bpgn, NO fo) auskery cordacd on tha ne
SLONECION

PoSe dRseordinies protsstion GORPLD

CreU breakens and disconnaion cin end Lp with the
Fhasss in dfent posions (ose-opank. doa to elechical of
rasharicsl labures. An open phass cal cause nagative &
TR0 5EQUATCSE QT which Cause el $iess o
rotating mackines and o caUse Lnwantad operetion of 2870
SHPAIC S OF negathve saguence curent funciions.

Karmatky 9% pwn brealas iy 1ippsd o comect auch a
suabon [ e shuation penists the sumounding bresker
ehould be bioped b cledr the wrdymmetrical oad siaton.

Tha po'e discordancs lunction opera’ss Based on rdarration
from fhe citut broakar logic with adaracnel arterda Fory
Phasa saiectve furTat] wrdymmaty,

Brien totchastor chack BACPTOC

Gomrenfional proteqtion bngrions £an not Oxteed th3 broken
corducior pondliion. Brovan conductor chack BRCPTOD
tnegen, tonsisting of confinuos phass eelect,g urent
LnspTiTarial check on b g whers tha B0 ks conhactsd
wil ghv iarm o Yip 24 datecting broden condusions.

Directinal gvethrdeponer protocion GOPPDOAS
GUPFDUP

The drections] ovar-fundar-poser pridection GOPPDOR/
BUPPDLP can ba used wherever & lighlow sctive, raadthe
of EPRATEA PR PrOCICN O alaing s roguired. Tha

Second haracis biodxiy level can ba sat for tha Ranction thacrmal [erits kas gerera'ed & nead of & thermal cverioad opaation, fetions can alamatel b uesd to check the direeoion of
itttk e i Acersl shack eairs e b2 asdwhe e erant LT L o G O s TR
A trermal gacad wal ofen not ba detacted by other trough tha brealer s small.

Tha bipping can ba corfigured For one- endier thres-phasa.

Erstardarsous mskhal Trereument pratectan EFPISG

The Irsfantenaces resid.a! overpument protection EFPICG
has 8 kot travsierd tedrrasch and sho bpping timas to
&fow 1M use for stardanaous earth-fault protscion, with the
reach frmied to lesa than the typical sighly parcent of te bng
2l ST $ouoa krgsdance. EFPIOC &k conhigursd o
measFg 1he 1osda curert inon the res-phase cument
Ippts erd can bs comfigursd 1o maasure 14a currend Fom &
separala curment Fpul, EFFIOG can ba blocked by scthyating
tha input BLOCK,

protaction kinctions end L iIndroduction of 1he thamal
Overiond presetficn Las B5oa Ihe protectad theut 10 opErate
RsEs 40 the thanmal kmits,

Tha Fusaphasy QITENL mamring protacson has &4 1
chatptariatic with setabie fire conand and & themral
marany, T lerperaura B dapiayed bn etfer in Celsts or
In Fatreedwdt depanding on whether the hurction wsed b
Thenral overioed profection org mg sorstarl, Calsivs
LESTTR of Fahreritait LEPTTR.

An2lerm leval phes sadty waming b aliow oparston 1o tks
&tinn wal befora 1ha ke 8 bipped.
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patts, bul Ba cabla regathe saqence padancy 4
fricEealy constard,

Tha directional kg bsn s cumend and voltaga polared Tre
furcion gan be sat bo doreaed, Avenes of rondirectional
bvdspandandy bor sach step, Bof steps arp providad Wil a
setiable deSalt tmg dilay,

DHSPTOC peotects agalrat sl wnbalareed Bis incluckeg
phaca-a-phasa faute, The minimom stad custert of tha

R fion rust ba gat 10 ahina the Nonmal sydtsm urbalands
kel In order 1o gecid unwntsd rsmaton.

E. Yoltagn prétection

Teo $12p (2ker0itsga protection UvaP TUY
Urglangltages can ooout 1 tha power systern during tsuls or

REV2PTOV has bwo voitsge staps, whars Blop 1 €210 set
£3 Frvirsa or defintg 6 delaysd. Step 2 is aluays dafnit
Ed dorysd,

Loss of voltags check LOVPTRA

Lenas of voitage check LOVPTLN s suisablo for Lean
ratatvis with 41 BufomaBe System resioration sefon.
LOVPTUY Bsuss 8 thipe-pota b 0ommand 10 tha ool
breziar, i o thsa phara votsges lall belgw the st vatue for
2 1M lengar than T set £ and tha Cirouit Breakar
rerara oioaad

The cparadon of LOVPTLN s spendssd by tha fsa faiurs
supandsion SODRAUF,

8. Frequancy protection

SAPTUR

sbraTral condony. Twd 5ien Lrdenollaga pr
(UVZPTU) furetion can b2 used 1o opsn cirtut braskens ta
Prepase for £ystam restorstion sl power osges of 28 long-
tima dened bacie-up ko primasy tiection,

UYZPTUV hat two woltaga steps, whers step 118 seftalia as
Ivecsa of definite Uime dalaed. Step 21 ahwiys delnite tire:
dataped. !

UVZPTUY hias o i5gh resst ratio o e seifings doss ta
Syt sdnice votaga.

Two slap ovenoltsgs priectiea IVRFTOV

Overetiziges may ooour n tha power 5ysiem during abnormal
corditirs ruth 53 fudden poaer oss, b changer
reguiatieg hakres, and open Bre ends on long fres

Tt 5L oo voitae protsction [OV2PTOV) hection cat ba
Leed by detect open ne eodks, normady then combined wih a
directional raactive uar-poaer lnction 10 supaniss T

Eyatan wiltagd When lriggered, the brgtan wil care an
A, Fadch In reacitrs, of satch out capacior barks.

OVZPTOV has teo voitaga sieps, whera alep 1 canba set oy
Trversa o defyiRa Be diled, Step 2 ks aWways cainita Tima
detayed.

OVZPTOH has a bigh reset radio ta iow settings ciosa o
sysiem sandca viitane

Twn 4t ksl e protzction ACVRRTOY

Pavidual vollages may OCour i B power fystaan gesing
Exr fuds,

Two step residual evervoitags proection ROVZPTOV Enction
cakafatay the reskdual voltaga Fom the Ihvee-phasa votzgs
nput Iracsonmans o meassres @ Fom a shgi volags input
transformir fsd fom an open dsina of raviral pinl votags
FansTosmer.

Mﬁmmuimsﬂdabﬁ
gararesion i tha retworc

o
T

Sarrur
E51 8 s for \oad shiding Systems,

wwm Frlina'setp and a0 0
fn}e\aé?w &dbrwm?-:l
\ /

prinddad yﬁeﬁnagebw.;

Qrperinecres:
Qrresfracraancy protaction lunction SAPTOF is ppicabs In et
sietions, whara retahla gatection of Hoh hrdavaetal poass
Ey$'am requancy is nesded.

Proteztion SASTOF

Ovwerfraquency 0c0x8 becausa of suddan oo drigs of
#umt iy in B poser ratworc Class ta the gerancing
plant, generatir HiueTar probiams can akso cause gt
frequany.

SAPFTOFR measures fequsney with high scouracy, and 18 Lssd
rratdy for pererason steddng and recedial acbon schames.
R Is esa Lsad a3 @ Fecpency stags initaling foad restonng. A
ditte tena difey s providsd for oparata,
SAPTOF it provisied with 50 Wndanottaga brocking.

Ratrcf-ghargs beqapnsy Amtocten S4APFRC

™ rts-ck}sy\gs frecpancy profection hanctn wwc e

usedbfpe'ermﬁbdchg.badd'eﬁrgs-d
action pirames, BAPFRC can distominata bategflfa
pesitive of regative changa ol frecEncy. A 625 7’
s prprded for epersts. 4

CSPRAAF funcficn prre! ¢r7e"a can bo hiRed by ora of
a0 phasy Gureits, of ofa phass oument plus fesideal
curtent. ¥ien thosa currerts wdsd tha ussr defred
seblings, the hunchion i ecthsted These condiions Inersass
It Secarity of the back-p iip conurand.

CSPRAAF can ba programimad bo gl an ond- of theed+
phas ro-irip of tha ow brasker o 8.0/ inacvedent tipping
of furrourding brealers 51 Bn incormect inftiation d.a 50

S0 of them o

® detachion of rrversad acths pawer foa
* dhetaction of high reacive prass fow

Ench furction has tao sters wih dx'inika Gme dely.
Hegathh cequance based et hunelion DRSPTOC
Hagadhe 559800 based ovircumrd melion DNSATOC Is

Hypicaly used 23 gantive sanh-fat prodecton of power
ey, wirrg Inearrect zero saquence poladraticn may result

mistakes during IssBng. Fom Mutund Faeton batwean e OF e pdralal lirss.
Adctonaly, & s sppad In epplcations on cabies, whars 2em
seEaNCe npedance dapends o tha Tt cumect retum

1
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T. Sacondary syviam papandsion

Gumard crouit sperdicn COSRDP

Open o shiut cirgted ourent ransformes cves £an Gssa
uneanted operaton of many pretscion hnctions such Bs.
aferentad, eaih St o] End riegafve-ssqusnce curmend
fncgong,

It st b regraribar ed tha 8 biotling of protsction
uncions at & CoouTerce of open CT oot wil raan Bat
the $3s%cn wil remain and eviremaly High voitages wil
shess the seoondary colit

Cuent Gt super/ision [CCSRDF) sompares tha residual
curtent from & Hves phasy set of cument trensformar coey
wich ther sl it Gurrend o0 B separats ngut takan from
anoltar sat of cores on tha cufrent banslonar,

A detection of u dFarence indicates 8 toult In the gt and
T8 Lsed a8 alarm of 10 block protactisn Fnglions expaclad o

Fute tayme 3parvhlon BDONAR

Tha &' of e kaa ladure mpendsnn Lection SDDRAUF
0 block velttga measuing harcticos of Bluras i ta
EACONGArY CRoLts Dilaedn tha vodaga transfarmer and the
TED in prer 10 3ot racherism opaalons (hal ofarwisa
might coowr,

Tra fuse Badre supanvision Bnction basically has trea
erend gelacton methods, nepate saqance and 2o
eeqaneobased daletlion ad a0 addtonal delta volaga
&l 53 Gumant detecton.

Tre regache sequencd detection bs recommended for By
uesg in bsoigied s high-impedence exrthed retaora it ks
based on the nagaTe-sequance measuing quatiies, a high
Vi of figathd s4qUeaca volags 3U, without tha presenta
of fha regatie- sapienca curent 3.

The zeso bsqusnes deteetion b recommandad for D used
I direstly o Sow Impadance 6a1ad networias, B s bated on
e 220 BapIRrca MEASIY quanize, & high wala of 2ero
EeqUEncd yolaga 3L withtest Ih3 presence ol e zem
SECPICE GTRRE By,

For batef adaptation 19 system requirements, &N opsSration
. meda setting Fas been rdoduned which makes il possibie 1o
“‘-\Q' BEECE the OparE g GONTLOsS O ragalve séquece aod
f/f sequerca based lrotion. The selection of dWsrent
abon modzs makes it posshls to chonse dfrent
Bon posshves batwes) tha regaths sequares end
snca based delteckion.

baskd on ez curent end deta veitsgs
s can ba sdded o (h e laPure superdsion
i ordar to datact & tres phass fuss talwe, which In
& more sasodated wihvollags ansimer
g dairg staticn opereliona.

Braaker cheslFip cimud randedng TCRECRR

The ¥ip ciroult supenision function TCSECAA a designed t
supentss tha control Crcat of 1 cireut braahar, Tha trip
Criadft Supsnsion pararatss = curend of ppproximately 1A
thpugh the Bapanvised eondol crod. Tha vakidity supendaion
of 2 cotrol circudt I8 provided or power output contacta T1,
T2and TA.

Tha brip cimuRt supacison craralsy allsr & satiabia daie .
0paIaLNY Birtd &) ragsls ller a satlabie defnite tmawbsn
the B disappaans A

8 Cordred

Syschrothiel energinng chack, and symetvoniting SESASTH
Tha Syrehmnizing funelion atows closiyg of enrehrinou
rebwnek al ha £oTect momsnt inch.chng tha bresket closng
i, Which Inro/es the nstwork stabity,

Synchrochack, #rogizing check, avd synchronizing
SESASTH Lnclion chacks Trat fhs vetages cn boi sitkes. of
the Ciruit bronkar £ in yrhronias, & with st least ora
side dzad L ensers that ¢losing can ba dove sakly.

SESRSYH hunction inchades & bull-n voitags salection
schart R doule by and 134 broatsr or ring busbar
atrangamanty.

Marwal £o2ing a8 well a8 2A0TALC recksing can ba
ehacied by the unction and can ke dffarert kattings,

For sys'aira, which am roneing asynchionous. a
synchronizing function I proisd. Tha mav [Apess of the
syncheonizing unetion 18 1 provde cumzedﬁosngnl
crtdt braakens when two asymehionous Systers e gbing 19
ba concectad. Tra syreheonising frston svahates volags
gaienca, phass angie difference, sip fequency and
Fracpency rate of changa betira ksdng & toal-tied closirg
of tha crovd btrpaker, Brpaker chysing ma b & ga Bt
fetig.
Autoreciorer for Sphads opaetion SMBRAEC |
Tha sntariciosar SWBRAEC huretion provkiss bidg
and doteyed muto-radosing for singla brasker a)

paraTaler sating.

Tha ecdoresicsing nction K corfgured to eo-Gperal
e synchischeck fAretion,

Asoreslosst B 120-phass operatun S18RFEG
Tha sutarsainting funsbion peoddes Migheapoad andfor
deleyed Butoecloning for singls breaker appiarions

Up 13 fue recinsing atemols can ba inchaded by paramater
&ifing. Tha [rsl shempt can ba singla- and/or fhege phasa
for singla-phate of medi-phaes taie respectiely,

EL:]
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biutp's autoreciosing functtrs e:awdeiunm.m
aTargaments. Amdm.:la!mimuwibreakyh
cmsﬁmmdms;aomi\-]w;dmei B laud proved to
ba trsant.

The Butereciosing hington ts onfied 1'po-ooerate wih

Sapardknt on By cartral Bnction. F
Trtariocking, the EDs cominLineate v
usirg hard weed birary Inpuisiputprs.

Tha niedorking conditions dap-nd o tha prirary
configration and Btats of any trestey of Eateh
tima.

By conrat OCEAY

The Bay coneml QGRAY furction & used 1wpether with Local ~p

sermaote and Jocal remots control Fretions b hende tha
ealaction of Tha 0parator place oo bay, QUAAY 250 providas
bictking foncons that can be distrinred by dFfas
Epparaliaas wihin B bay.

Logia spkasing Fotteh for hection sebention and L
presantaton BLAGD

The logit ratating Saiich for function sei B0 end LHMT
presarsetion SLGGI for the sebttor Batch ANGtion Tiock 8
vead 10 ges an erbanced salacior swltch funclonaliy
comparad 10 110 0ns proviced by & hirdwird sefeotor Salsh
Hardasrs sriecior saiiches ara used exlanshely try LAT6es,
In orddar 10 haea diferend funckions opamting on pre-s6t
yalues. Hacdhatd swilchas are howsver sburnds for
PATIETANcE BeUss, koasr Byslant ratabiBy and an adandsd
prchase portioto. The logis sefactor sadches efrinale ]
hesa problems.

Se'acior mand Ewilch VSGGO

Tha Selsctor (0] 547Ch V36610 Rrctin bisck s 3
raltpurposs kasion usad for a vasly of appseations, as 8
gares papeas salch.

VEGBI0 can be controled from B menu of from & symbol
o tha sing's bre diagrin (SLD) 00t lecal HML

$EG 81850 gengriy cormunicetion LO Argtions DPGEW0
Trs EG 81850 garkrhs CoTAARICa00 VO ncticrs DPGGO
furction Lotk s used o serd doubie indeatiors o othar
1ema O eqfpTant in the subatason usrg ECEBE0. b
i3ty Lesd in [ interiosking ard resenation station-
wida logles

Sz poirt geoe) GOrton B signais BRGECOID

Tha Single point ganess control B sigraks SPCBGRID fnction
bhonk s 0 cofiection of B srgis point comTands, dasigned 10

Lasid remote UOCAREM fAnsehipmete contmd

The sigris frorn e tocal KM or from an edeenat ocay
revote EACh K8 appied via the funtion tiocks LOCREM
23 LOCREMCTAL 10 tha Bay control OCBAY furi:ion black
A pararmates i function biock LOGREN s set 1o chooss i
Faich Bgrals a4 coming o B local HUI ot tom en
extemal hardwarg Swlch convactsd via birasy Irpuds.

CireLt breaier contrnd foy threet briaker, CECH
Tha CBE1 sonslsts of 3 functions:

birgin from REMOTE {SCADA] 1 thosa parts of
tha logio corfiguratsn fat ¢ nol esd scenshe cammand
racaling borcGcasiy o emmpls, SCEWS. by ihis way
simpi coninends Can ba sent diretdy 10 the I putts,
‘withoud confrration, Thi eormandy can ba pulssd or 523y
whh a settabla pubsa tma,

htemaronBie ALTORITS
Tra Automaton bita furction AUTOEITS i usad to canSgues
tha DIPS prodocnl command handirg. Facheftha 3

Breakes protection REGE50 TRAAK 505 204-BEN A
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pulsa of sficlent kagrh, 25 wel 28 Bl Reelonally racessary
for corrat! co-oparation with eukadecicsing Logtions.

Tha trip furction bioek a'so Incldss a sstislia atch
fonctionatiy for braaker lock-tnt.

Tr;.pf_;k.g:p-‘asosagngs‘&dnmw'lm

A funetion bisck for protection Lippng ks providad Tof esch
i breaksr imeivind i the bipping of the Bzt 3 provides
ha gsitable puisa W«\g&mhmummwwﬁe—
prass Ui puise of gificient lerglh, a5 well &3 Rl Rrclonaity
aceseary for coTect Looperaion with eutareciceing and
Cammunication kg functions.

The trip hunction bloek kichudes Banelionalty for ehing tads

#ead & sentabin bich for breaker ock-out.

Teip rmatr logle TRAGGEY

Tha 12 Trip mark logis TMAGRIO Lncton sach with 32
Irputs ard bsed b route irip Sigrals Bng ohar logical oulput
SMWNWMBWPTHGWN’TPTHCUh
cifferent outped Cortasts on ¥ha IED.

TMAGGK) 3 otoet slgra's 6nd o physical cutpts 2%ows
tha ear to adapt e signals fo tha physical tripping outpuls
mmwﬂspec?napp&:afmmedsbtum!epm
o siaady ouipal.

Gontiguraby legie blocks

A numher of logit: bocies end Gmsrs sre aaiebio fof the user
ko pdapt tha eontiguraion fo tha speadis Bpplcation resds.

» O fngion bogk. Fzch Block has B inputs and tao
outpts wharp ore i inverded

» INYERTER Amihon biocis trat inweds the nput signal
» PLLSETIMER fonchon blosk can ba used. for example, for

pulss erlensions of mdng of op2eation of cuputs, setebls

s tima.

& GATE fonction biock by used for whathes or not a sghal
sroud be el 1 £ass from the input 1o the cuput.

-Wmnmb!i’i}k\pmcanm o
38180 DUt from Iwa Ingrats respactively. Esch bk
mesmiwhhmnemmsem
cartrols 1 the Boc's outpJt thoudd reeat of relum 15 B
stale i was, pter a pows intemuptinn. The RESET inpat
ras phordy If beth SET 2 RESET ee tpsraled
ETLH SN,

Conguralita iagc /T

A rurbsr of logic blocks e Umacs, with (s eapabiizy 10
propagate tmastanp ond Ay of Fa put Bgray, a2
avalabie, Tro functon biocks e3yBTRA Lo 1o Bcapt the
1E0% confguretion 1o B $pocihc spplicalion netdk.

» BRATOR fnchion biock that 0 propsgales Brastand
ard quaity of input Sigrass. Exch bigek 123 sk inputs and
hag outpuls whare ora T Freried.

+ NVERTERQT hurction bock that irverts tha Inpat signal
end propage’ed WMesETR and quaity of input signal.

+ PULSETRMEROT Pulsa timwr funcfion biock £an ba used,
for axsmgie, Kor pulsa extensions of Bmizing of oparation of
outputs, The frclion elva propagates krastema ed
cuaity ot pl Bigrat.

« ¥DROT NOR Bingtion biock. Tha finciion a'aa propagaiey
Tréstar end quatty of nput Sirate, Each black hay 1a0
puipile whers ons Iy imverlad.

» TRAERSETOT frction has pick-up Brd drop-out delmyed
cutputs riated to W Irgut Bignal Tre timer has & sensbiy
fiva celzy, Tra foncsion alsp propsgutes Grestsmp end
ity of bput sgnal.

» ANDQT AN fnetion D The Laction also propegaies
brasmammdiwxmk Each bicck has Four

"

* SCALD + The Logieal rada lor ariocking. SGLA
Fonction tontaing the logh 1o enable 8 Selehing
epacation, and preadss tha Ffonrason to SCSW
weSer it 8 parmitied to operate dum 19 6ctual
swichyard tepciogy. The iteducking condtions srd
gareratad n sspante function blotka contaning tha
irdeslociing logc

+ 505V - Tha Swich conoter Intalizes frd supenisss
all hurcliong 1o propecy sekct and operate pwidhing
mywhw:.msﬁkhm!amtm
end operals on ors thite-phasa denica,

» SXCEBA - Tra ot brasher conkoler SKCBR pronides
B actual position status and pass tha comvmands (o the
prTany ¢Fcut breaiaf and supendsed B witching
operation el postions,

ALTORSTS 2valabis faa 32 Indhidal ol As svallena, each
¢an be mappad as a binay mutput paint I NP3

Funclion eorprand fTor IECECE-5-103, HESCUD,
HESEDCLD, SOTURSTUD, 11C3RENILID, IDSFOSCHD
ECE0870-5-108 frcin and cammand Iogic biocks sy
Evadanle fof configuraTion of tha 0. Tra culpd Signas en
predatined or user dafined dapanading on salected Lt Bon
ock

9. Loge

Trisptng Togic comiee 3-phase oupd BRPETRG

A Lnegon block for pritection tipping s provided ko each
clreut brsaksr irvohoed i T tripoing of S teufl. I proddes
B sattalia putss prifongarion 10 ensure a thtea-phase Ip

v
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funchion eiso propapaies bmesiamp and quaily of inpd
signal.

+ PVALDOT hection which eats quasty Ivalid of outpuls
pacording 1o 2 vaid' ul, ngats 8o copid to outpute. It
It VALID s O, of if iy quakty nvasd bt is set, el oupts
fovasd gty b1 will be g2t to Invald, The tmestamnp of an
oA Wil b sat b tha Bstest timastamp of tNPUT end
YA IDputs,

+ INDCOVRSFQT comizd sing'a nged igra’s lo goud
sgnal, Srgle positoninput i copiad to valm pad of
SP_OUT output. TAME ingeit '8 Gogfied 1o tma part of
SP_OUT taaput. Quay infut bita ars coplad 1o tha
eamespandng quatty part of SF_OUT owput

» INDEXTEPAT exdracts ndividual signals fem & group
sighal irpud, Vhalua part of sivg'a position Input I copad Lo
& OUT cudput Tima part of sing’s peskion nput i coped
tqwrwm&aﬁyhuncmpmmmm
part of puts Bgnat s cosied to fha eoxtesporing qalty
gl

Fixad sigad fnetion block

Tha Fusd sgras funcion FOSIAN genatss ting pra-sa
{Exad) signa's B Can ba usad In the coniguration of an ED,
ether for Forcing the unused Iguis in other furcfon biacks 1o
2 cerlain lsfale, of for trexing cartain loge, Bodean,
Integer, Bodong pord, 1hing bipes of sigrals a0 ratalbie

Eoclean {6 1o integat comearsiin BIG
Bociean 18 ta Indzger conversion furction BiB s vsed 1o
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Summary — Product selections

Tende‘[r ID: 16Q2863109 Pos: 130 |

Couritry of End User BG

d User ~ Utility CEZ

Statipn Name Borimechkata/Orion

WAoo

for configuration alternative A0S

1Ph High impedance differential protection (HZPDIF,87),2pes

Automatic veltage control for tapchanger, parallel control {TRBATCC, 20}, 1pcs
Bay contro! (QCBAY),1pcs

Breaker closeftrip circuit monitoring (TCSSCBR),3pcs

Breaker fallure prolaction, 3-phase activation and output (CCRBRF,80BF),3pcs
Circult breaker condition monitering (SSCBR),3pcs

Cirguit breaker for 3CB,1pcs

Configurable logic blocks { ), 1pes

Directiona) Gver-power protection (GOPPDOP,32},1pcs

Directional Under-power protection (GUPPDUP,37},ipcs

Disturbance report (DRPRDREY), 1pcs

Four step phase overcurrent protection, 3-phase output (OCAPTOC,51_67),3pcs

Four step residual overcurrent protection, zero/negative sequence direction (EFAPTOC,51N_67N),3pcs
Function block for service values presentation of the analog Inputs (AISVBAS),1pcs

Functlon for energy calcutation and demand handling (ETPMMTR),3pcs

Handling-of LR-switch positions (LOCREM}),1pcs .

Instantaneous phase overcurrent protection, 3-phase output (PHPICC,50),3pcs
Instantaneous residual overcurrent pratection (EFPIOC,50N),3pcs
Insulation gas monitoring function (SSIMG,63),2pcs
insulation Liquid menitoring function (SSIML,71),2pcs
LHMi control of PSTO (LOCREMGTRL), 1pes
Measurements, T pcs
Negative sequence based overcurrent function {DNSPTOC,46),2pcs
Overexcitation protection (OEXPVPH,24),1pcs ) e ey
Overfrequency protection (SAPTOF,81),4pcs RRG O '{'}F"‘H FRELS CTA
Pole discordance protection (CCRPLD,52PD},3pes : ,.,J
Rale-of-change frequency protection (SAPFRC,81),2pcs ’ R L R L
Restricted earth fault protection, low impedance (REFPDIF,87N),3pes
Station battery supervision (SPVNZBAT),ipcs
Tap changer control and supervision, 6 binary inputs (TCMYLTC,84),1pcs
Thermat overload protection, two time constants {TRPTTR,49),3pcs
Transformer differential protectlon, three winding (TSWPDIF,87T),1pcs
Tripping logic, common 3~phase output (SMPPTRC,94),3p
Two step overvollage protection (OV2PTOV,59),1pcs
Two step residual overvoltage protection {(ROV2PTOV,59N),
Two step undervoltage protection (UV2PTUV,27),1pcs
Underfrequency protection (SAPTUF,81),4pcs
ACT CONFIGURATION

ABB Standard configuration, X00

FUNCTION PACKAGES
Software oplions

No software options, X00

HMI language, English IEC, BA
No second HMI language, X0

First HMI Language
Additional HMI Janguage

HARDWARE :
Casing Rack, 3U 1/1x19 inch, max 4 [/O+1 TRM or max 2 l/O+1 TRM
and 1 AIM, D
Back plane module, pBPM - basic BPM, 3U 11 x 19°
Mounling detalls Rack mounting kit, 3U 1/1x19inch case, H

Connection lype for power supply, InputfOuiput
and communication modules, pCONIO

Power supply, pPSM : PSMO03, 100-240V AC, 110-250V DC, 9B0, A
Human machine interface, pHMI LHMI01, OL8000, IEC 3U 1/1 19%, Basic, E
Compression terminals, S (ﬂ\_‘

Compression terminals, S







kY

A
3
3
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Analog system slot P2/X101,X102 -TRMO1, 6l + 4U, 1/5A, 100/220V, A1
Analog system slot P4/X103,X104 AIMO1, 6! + 4U, 1/5A, 100/220V, B1
inary Inputfoutput module slot P5/X331,X334  BIOO1, 981, 9BO, A

ry Inputfoutput module slot P6/X336,X339  BIOO1, 8B, 9BO, A

CPM COM0S5, 1281, IRIG-B, R5485, Ethernet, LC optical, ST
seral, F

User Documentation IED Connect, contalning user documentation

ation and processing module, pCOM

PRODUCGT INFORMATICN
oduct Guide - Pro Ui ET650 Ver.1.3

ABB AB

Substation Automation Products
hitp:iivwaw.abb.com/substationautomation
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