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[MCTaHUMOHHO ynpasnsema craHuma (DOU) e cbopbXeHue 3a AUCTAHUMOHHO ynpaeneHue Ha
pA3NONIONEHW HABLH NPEKLCBAYW, PEKNOY3epU WU Ha BKIIOYBATENHU CTaHUWU B pasnpeaenirentit
mpexu 25/38kB - upes GSM-GPRS komyhvkauua OT AuCnedepcku nyHKY. OBopyasaHeTo Ha
LeHTpanHata avcriedepeka craHums (CDS), kaxkto w GSM KoMyHukauuoHHaTa Mpexa B perdoHa, €
Hepa3sAenHa YacT oT cUCTeMaTa 3a AUCTAHLMOHHO ynpaenerue.

1. [HucraHuuoHHO ynpaeneHue

JYicTAaHUMOHHOTO YnpasneHue usnonasa KoMyHUKaUnonHa cuctema GSM-GPRS.

CucTemaTa e 3allMTeHa Cpelly CriyyailHii CMyLlaBaliyl CUIHanu, CPelly WHTepdepeHuuu u cpelly
CTaTMYHO BNEKTPUUECTRO. -

KoMyHuKaUMATa MeXJly. LEHTpanHaTa CTaHLWs W OTAeNHUTE AVICTAHLWOHHO YnpaenaeMn CTanuuv ce
ocbllecTeARa Ypes GSM-GPRS Mpexa.

2. ‘HeHTpanHawu ,n,ﬁcneqepcua craHuun (CDS)

‘YnpaensizailoTo paboTHO MSICTO Ha AuCnievepa ce ChCTOW OT KOMYHWKAUWOHEH UEHTHLP Ha 6asara Ha
GSM-GPRS (Ha usbpaHusa onepatop) v ofa cucTema 3a A0CTHN. 3a ynpasnedue W Habniof\eHWe Ha
AVCTaHUMOHHO YNpaBnisieMuTe CTanLvv e W3rnonseaHa cuctema Siemens.

Tasy BUCOKO edekTVBHA codTyepHa cucTeMa NossonsaBa Aa Gbae u30BpaseHo Ha expaH akTyanHuTe
cratycd Ha avcTpubyropckara mpexa 22/35 KB, Kakro 1 peakuws M Hameca KsM Hes OT CTpaHa Ha
aucrievepa NocpencTBoM KOMaHaM.

Beuuky oTHeTeHU paboTH CHCTOAHWUA Ha OTAGNHUTE DOU, kaxTo 1 AvcnevepcKaTa HamMeca ¢ca
3AMMCEAHM Ha 3aneMeTABaL) MHAOPMALIMOHEH HOCUTEN C Bh3MOXHOCT 3a nevat noj dopmata Ha
cnyxeBHu npoToKomi. CTakAaPTHO AUCnevepa UMa Ha pasnonoXeHue AaHHwTe 3a noavuunTa Ha BCeKK
peknoy3aep, NpexbLeeay (BKMOYEH, U3KMIOHEH, MEXAUHHO nonoxeHue), 3a pruHo GopaseHe ¢
NpeKkLCBaya, 3a NPOTUMAHETO Ha TOKA, 3a UBNPaBHOCTTa Ha 3a3eMABAHETO U 3aTBapRHe Ha BpaTarta, 3a
CHCTORHUETO Ha Pe3epBHUA akyMyniaTop (NoapobHocTH no-Hagony).

KoM OWCHEYEpCKMs MYHKT Cblo Ce Npejasar TekylwuTe CTORHOCTW Ha ToKa W HarpexeHueTo ov
oTaenHuTe eTanu. Beuuki anapMeHy ceoblieRua ce npeaasat ¢ obosHaueHue 3a Bpeme U ce sanuesar
B [IHEBHWKA Ha cyucTemara. :

3. [lucTaHuMOHHO yripasrisiema cTaHuus (DOU)

KOHCTpYKUMATA Ha KOMYHVKALMOHHATE U ynpasnasalla enekTpoHuka e pasfinyHa B 3aBUCUMOCT OT ToBA
Jarnv ce oTHacs 33 ynpapneHue Ha peknoysep, Ha CeKTOpeH npexbesad Nk NOACTaHUKSA, W TO KaKTo No
OTHOLUEHME HA MEXZHWYHATa KOHCTPYKLUWA, Taka v Mo CbeTaBa Ha HYHKUMOHANHUTE  €NEKTPOHHW
Bnokoee,

3.1 LianocTHO oNvcaHye Ha AVCTaHUMOHHO yNpagnaemMms peknoysen 'BP

OKOMNIIEKTOBAHETO Ha CUCTEMWTE Ha AMCTAHLUMOHHO YNPABNABEHWUTE PEKNOY3EPY NO OTHOLLIEHKE Ha
U3HOTIZBAHETO Ha NpUNoXeHUs ¥ BHeapsBaHe Ha PPN ce npesnara 8 4eTUpU BapuanTta:

- Pexnoyaep M'BP PPN ¢ nomowiHa KoH30Ma U N30NaTopw, XopuaohTanta fuHus (Ha¥-eBTUHUAT
papuaHT) - BUx dur 1a

- Pexnoysep FTBP PPN Bes koH3ona, XOpU3oHTanHa NHns - BIK thur 16.

- Peknoyzep 'BP PPN ¢ nomoujHa koH30Na 1 U30NaTopy, 3a NPexXon KbM kabenHaTta Mpexa - BUX
dur 1. '

- Pekroysep 'BP PPN 6e3 koHsona aa npexof kbM kabenHa Mpexa - Bu cour 1r

LianaTa cucTema Ha CBbP3BaAHE W MOHTaX Ha AUCTaHUMOHHO ynpaBnaemMna npexkscead GVR Ha GeToHeH
cTBn6 € nokasaHo Ha durypuTe ot 1a Ao 1B.

MunoHeT Wwe ga 6uae obopyABaK ¢ FieKa KOH3oN& ¢ M30NALIKA VPA 1351 .2,

MNpexbeeaybT GVR (n03.1) e MOHTApaH Ha cTBNG C NOMOLITA Ha ABe KoH30K1 U8/ 400 mm u ckobit 3a
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sakpensate 300/320 mm Ha BUCOUYMHA OKOMO 7 MeTpa Haj 3eMnTa.

FIUHVMTE Ha BXOAHUTE U M3XOAHUTE NOMIOCH Ha NPexbcBaya Ha oTAeNnHuTe asi ca pasfenequ

¢ ofTaraum usonaropu DS-35G 38KV Fiberlink (noa. 3).

Beuuky haan Ha NpekbeBaqa ca 3alluTeRy ¢ orpaHiunTent Ha npeHanpexexue 25/38kV Tin HDA
24NA. Tp# ca MOHTUPaHW AMPEKTHO BBPXY Npekhesada GVR (cTpanarta B N0COKa KbM HAaTOBAPBaHETo),
a ocTaHanwTe TPU ca pasnonoXeHW Ha croMararenHa KkoHsona,

Cpeuy npekscbada Bbpxy nocraeka (nos. 12) e npukpeneH AsynonitoceH usonupan TpaHchopmaTop
VPT 25/38 (nos. 8), Heropata nbpBAYHA HAMOTKa Ce 3axXpaHBa oT ABeTe KpaiHu chasyu Ha NuHKATa,
CBLP3atih G OTPaHUUUTENUTE Ha NPeHanpexeHne, MOHTUPaHW Ha koHsonarTa.

AHTeHaTa € v3BefeHa OT wkaca Npe3 caMocTosTeneH wylep W e MOHTMpaHa Ha cnoMaratenHa
KOH30Ma C AbpXay 3@ aHTeHa Ha BUCouMHa 4,5 M HaAl 3eMATa.

TaBnoTo Ha YCTPOWCTBOTO 38 AWCTAHLMOHHO Ynpasnexue (hoa. 7) e npukpeneHo KbM cTeNGa ¢ noMowTa
Ha Ase Mydu (ro3.19) Ha 0,9 MeTpa oT 3emara.

Bpuakara Mexay npekkeeayva v BXOARLIMA KNeMOopeA B wkada e HanpaseHa 0T MHOTOXUITEH ekpaHupaH
xaBen (nes.15).

‘KaBensT 0T HanpeXeHoBYs TpaHcdopMaTop Ha npubopa e uaseAeH A0 wiada Ha AUCTAHLMOHHO
ynpasnexsie Ypes CUCTEMA OT 3alNTHA TPBEU, MapKyuu U knemu (noa.14).

BrynkuTe Ha peknoysepuTe Lie GbAaaT OCUrypeHu Che CneLMantiil MokpUTHA OT CnkoHoBa ryma _
{3awura cpewly NTUUMTE). !
‘KabenbT Ha peknoysepa wie 6bae Tun 25/38-ADX-K (M3011paH) cbC CHOTBETHO ceyeHue.

Mo-rioapoGHI ONUTCAHUSA W NApaMeTpu 3a BCAKO OT TE3U YCTPONCTBA €A MOCONEHU B CLOTBRTHUTE M
NOSULIUA. _
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dur. 1a - Pexnoyaep FBP ¢ noMouiHa KOH30MA U U30MATOPY, XOPUIOHTaNHA NUHUA
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®ur. 16 - Peknoysep FBP PPN 6e3 KoH30Ma, XOPUIOHTANTHA NIKHWUA
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dur. 18 - Pexnoyzep MBP ¢ rioMolIHA KOH30NaA W U30NaTopH, 33 NPeXoA KbM kaGenHaTta Mpexa




1
Fori
B

AL RN

1500

@
e

dur. 1r - Pernoysep TBP PPN Ges koH30m1a 3@ NPeXod KbM kabernHa Mpexa
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Nerenpa koM dur. 1a, 16, 18, 1r, 14

Mpekscead GVR 27/12 (GVR 38/10)

JosexaaHe Ha 3axpaHBaHe OT HanpexuTentara cucT. 22/35kV KbM NOSHOCUTE Ha IpeKkbeBada
Waonatop 3a HanpexeHue DS-35G Fiberlink

Neka KOH30Ma ¢ NOAKPENALLY v3onaTtopy

OrpaHuuuTen Ha npeHanpexexite Reichem

NeynomoceH 3axpaHaaly TpaHcgopmatop VPT 25138

Ulkadh Ha AUCTaAHLMOHHOTO ynpasnexue poOuU 1111G-REC

AunteHa GSM

Aepkady Ha aHTeHaTa

Crwnana

3awuTHa nnactmacosa Tpe6a UPR ¢ kaben 3a 3axpaHsate Ha wKatha Ha gucT. ynpasneHue
Cenpasaly kaben Mexay npexsceada GVR u Wwxada cue 3awpra RTU 7M

[TpeanasHa AbpeeHa naicHa

MHamepeaTenHa knema

CkoBW 3a MOHTMpaHe Ha Wkada KbM CTbhba

sI3asoReNoaruNa




3.2 3axpaHsally 1 WaMepearenHy TpaHchopMaTopy Ha HanpeeHNeTo VPT 25/38

KakTo Beve Belue oTBenA3aHo B Touka 2.1, 3a saxpaHBaHe Ha lkadioseTe 3a AWCTAHUWOHHO ynpasneHue
W 38 CUTHaNW3MPaHe HaNWIMETO Ha HanpeskeHye ce M3NON3BaT BbHIUHY ABYNONOCHN TpaHcopmaTopy Ha
HanpexeHwe VPT 25/38 KPB-Intra.

MpeoBpasyBaHeTo Ha HanpeXeHWeTo B TpaHchopmaropa e oF 22/35kV Ha 100V ¢ HoMKHanHa MolWHoCT
150VA, Ternoto Ha TpaHcopmaTopa e 54 Kr.

Mo-nosipoBHa VHMOPMaLMS, BIITIMUTENHO YepTexu C pasMmepy, €a noKasahu B npuppyXasaulata
JOXYMEHTaLys - NpunoxeHue 4, :

33 Pexknoysep TBP (Whipp & Bourne)
MpeBkrlovBaTes ¢ aBTOMaTUYHO U3KMIOUBaHE, CBHCTOAUY ¢& OT BaKyyMeH NpexecBay v ynpasnasaw
MEXaHUabM, KONTO Ce CbXpaHaBa B yNbTHeHa anyMuHUesa KyTUsA. Tasu KyTUs e W3NbhHeHa ¢bC CepeH
xekcadhnyopuss (raa SF6), cnyxell kaTo waonauuoHHa cpeia, U CbljeBpeMeHHo kaTo KOHTponupada
cpeaa 3a ENeKTPUMECKUTE U MEXBHUUHWTE KOMMNOHEHTH, '
BCHUKIA NyCKaL|y 1 CIMPaLLVM onepaliuii ce U3BLPLUBAT BbB BakyyMHa kamepa, Taka ye TYK HEe BL3HUKBAT
pasnagailiMTe NPoAYKTH, NPUYUHEHW OT enexTpudecka ALra B ras SF6

Mpozop4eTo, HAMUPALLO Ce CbLIO B AOTTHATa YacT Ha TANOTO Ha NpekbeBala, CHNYXW 38 KOHTpONKpaHe Ha
CLCTORHWUETO MY, .
NocTsT, NOCTaBEH B NPOPE3a Ha OCHOBATA, NO3BOMIABA PBUHO 3aKNIOUBAHE Ha NPeKkbCRaya — 4pes
NpemMecTBaHETC My Ha okono 45° Hagony. MNpyxuHaTa AbpXU NocTa B AONHO, T.8. 3aKroYeHo Nonoxesne
J0TOraBa, OKaTo NoCTHT He Gbe BbPHAT PLUHO 0BpPaTHO A0 XOPUSOHTANHO NONOKEHNE.
B 3aKroMeHo NonoXeHue & NpekbCHaTo A0BEXAAHETO Ha YNpaenaBallo HanpeXeHWe KbM

' 3a/BUXBAHETO,

YnpasneHWeTO HA2 NpeKkbCeBaya ce W3BbpLIBE C NOMoOUTa Ha KOHTaKTHW NPYXWHK U MarduTHoO
3aABUXBaHe, YNPABNABRAHO UYPEe3 eJHONOCOYEH UMNYNCEH TOK.

['naBHK TEXHWYECKW AaHHW 33 BLHILHUA NperkbeBay _ GVR 27
HOMWHAAHO HanpexeHue 27 kV
WMAYNCHO M3AbpXKaLL0 HanpexeHne 125kV
NOCTORHEH HOMUHANEH TOK 630 A
CUMETPHYEH TOK Ha W3knousaHe ' 12 kKA
CUMETPUMEH TOK Ha BIIlOYBaHe o 12 kA
acuMMeTpVHEH TOK Ha BKIIOYBaHE 32 kA
koedh. 3a TpaHcd. Ha OCUrypABaLUMA TpaHcthopMaTop 20011 A
Kfiac Ha TOUYHOCT 5P10
Koed. 3a TpaHcd Ha Brpaierus TOKoB TpaHchopMarop 1A/BMA
koedy. Ha HaToBapBaHe Ha BrpajeHus TOKOB TpaHcdopmaTop 0,15VA
NbHHELO HanAraHe Ha rasta SF8 0,3 bar
HOMWHaMHO Hanarane Ha ras SF6 aTmocdepHo
KOHTPONHO HaNpexXeHue Ha onosHua AKU : 60 ~ 90V DC
BbTpeliHa paboTHa TemnepaTypa -40°C - +50°C
TEerHo 145 kg

MaBHM TEXHUYECKV AHHI 32 BBHUIHWA NPEKbCBaY . GVR 38
HOMVWHaNHO HanpexeHwe 38 kV
MMNYNCHO U3ABLPXKELIO HanpexeHue 150kV
MocToAaHeH HoOMUHaneH ToK 630 A
CUMETPWUEH TOK Ha U3KIOUBaHE 10 kKA
CUMETPUYEH TOK Ha BKIttOUBaHe 10 kA
acuMmeTpudeH TOK Ha BKMousaHe 32 kA
koed, 3a TpaHcd. Ha ocurypasawva TpaHcdopMaTop 20011 A
KNac Ha TOYHOCT : 5P10
Koed. 3@ TpaHch Ha BrpafieHusi TOkos TpaHehopMaTop TAISMA
koed). Ha HaToBapBaHe Ha BrpaAeHUA TOKOB TpaHchopMaTop 0,15VA
MbRHeuUio HanaraHe Ha rasta SF6 0,3 bar
HOMMWHaIHO Hanarake Ha ra3 SF6 0,3 bar
KOHTPOSIHO HanpexeHve Ha onosHus AKU 60 — 90V DC
BbTpellHa paboTHa TemnepaTtypa ' -40°C - +50°C

Terno - 155 kg

——

o
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EnekTpydecKaTa ycToMUMBOGT € SHAUUTENHO Mo-ABNroTPaiiia oT uBUCKBaHaTa Cropel cTaHgapTuTe
ANSI 1w 1EC,

YnpaenssalloTo Hanpexerue e 60-90V DC, oBpa3yBaHo e OT cneyuaneH kanauvtuseH D83 ¢
BrpajeH aBTOTECTER.
Mo-noapoBHM AGHHY Ca NOCCHEHH B npunoxerie Ne 3.

3.4 llikad 3a ynpasieHve Ha peknoyaep DOY 1111G-REC (dur. 2)

WkadtT DOU e KoHCTpyUpaH 3a TPYAHUTE YCNoBUA 3a paboTa HaBbH.

Toit e 3aBapeH OT cToMaHeHa namapuHa c gebenvra 2.5, crened Ha sawuTa P43, MNoBBLRXHOCTHOTO
NOKPUTUE € HANPaBeHo ¢ ropeLLo NOUKHKOBaHE (cno# no-aeBen oT 120um). Bb3MOXHO & U3NON3BAHETO
Ha LKA oT Hepbxaaema cTomaHa ¢ aebenura 1.5,

WikadBT e KOHCTPYUPaH Taka, e HanbiHo Aa ce npefoTEPaTH NPEMUHaBaAHeTO Ha BoAa W HACEKOMU B

" Tokacha, BeHTUNaUMATA Ha Wikada ocUrypsasaT cneunanty BeHTUNaUUoHHN yUepn (oTrosapaAy Ha
IP43).
FopHaTa cTeHa Ha Wikada e HanpaBeHa karo NOKpUBYE NPeACTBPATABALLO NPAKe NpOHWKBAHE Ha AbXAa
NPy AONUPHATa YacT Ha Bparara ¢ wkada. _
Ha sagHaTa cTeHa Ha WKaca ce Hamupa BbHUIHA 3a3eMUTEeNHa ToUKa - BUHT M12. OceeTneHneTo B
wxadha e 3aBUCUMO 0T CLCTOAHWETO OT CTATYCa Ha KOHTaKkTa Ha BPATaTa.
UkathsT UMa 4BE HE3aBUCUMU BPATK ChC cneumanii Gpasu ABLOY ¢ usMckeaHaTa Hepapxva.
BbTpelUHUTE BPaTh NpeAoTBparABaT 10CThAA A0 CUCTEMATA 38 YNPABeHNe {redepaneH KNiou), HO
No3B0NsBAT BCAKAKBO YNDABNSHWE OT MACTO. | .
[UkadbT ce MOHTUPa BbPXY 6eToHeH uni Abpeer cTEN6 ¢ noMollTa Ha ABe 0OUKHOBEHO U3NON3BaHu
cKOBM 1 Mychu.
BesonacHoCTTa NPOTUE ManunynvpaHe no Bpeme Ha MOHTaXHaTa paboTa BbpXY 3axpaHBaHeTo, ce
OCUrypABa C KAaTUHAP, C KOWTO Ce 3aKnioysa BhHIIHaTa BpaTa.
PasnpefenerneTo Ha oTaenHuTe dyHKUMOHANHW Briokose B WwKadya e NokasaHo Ha Gurypa 2.

OCHOBRU TEXHUYECKY TapaMeTpy Ha Wikada 3a ynpasnerue DOU Ha peknoysep

Pasxon 50W
PaGoTHa Temneparypa -25 o 60°C
Bpoli sxoaoBe - 10 undposK
3x3 aHanoroBy (HanpeXWUTENHK, TOKOBM)
Bpon usxoau ) 5 peneitnu
OTgeneHy BXoAOBE W U3X0AU 4,5 KV
Bpeme Ha pabora Be3 saxpaHsahe (CbC 3ape/eHH Bartepun) 48 uvaca
TpalHocT Ha GaTepuaTa 10 roavHu
Terno 28 kg
dawura P43
MoBBPXHOCTHO NOKPUTHE FOpeuio NoLMHKoBaHE

Ha MOHTaXHaTa naiicHa, Cropes, cxemaTa 3a CBbpaBate, ce MHCTanupar 3axpaHBealii KMemu,
npeanasvTeny, KOHTaKTOPK W 3TOURWUM.
KakTo Beue Ge oTBenasaro, 3a MaHunynauma npeksceaqsT GVR ce Hyxaae OT HarnpexeHue Hail-manko
60V DC. ToBa HanpeXeHWe ce GCUTypABa OT KanaluTuseH U3TOUHUK D63.

BxopHo HanpexeHue: 24V DC (o1 AKU)

WisxonHo Hanpexerue: 90V DC, 20A
MN3TOMHMKLT € cHaBheH ¢be curHanusauma (peneex ROHTAKT) 3a cnajaHe Ha HanpexeHWeTo oA 60V u
ChC ChOPBLKEHUE 3a aBTo-TecTaaHe.

3a ocurypssaHe Npn eBeHTYanHa MaHunynauys ce nanonssa aBTOMaTU4eH npenasvten FA2.

Ao TemnepaTypara B Wiada nagHe noa 3 °C TepMoCTaT (Hamupaly ce B eAuHUUa RTU 7) apToMaTv4HO
BKnoYBa Harpesaten ot 60 W (ET). WakniousaHeTo Ha TepMocTaTa U O TO3W HAYWH U Ha OTOTNIEHUeTo
ce ochlUeCTBABa npubnuautenHo npy 8 °C. Jaxuure 3a Temneparyparta ce npepasar upes cucTemara
GSM go aucneuepckis NyHKT.
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Ha knemopega X ca npokapahW 3saxpaHBailo, CUrHaANU3aUWOHHO U KOHTPONMHO HafpeXeHue oT
npexkceaya W ocTaHanuTe BepUry,
KnemopeakT ce ChETOU OT Knemu, npousseaeHn of dhupma Weidmuller:

WDU 2.5 oBukHoBEHa, nopeaHa

WTR 2,5 HAATLXHO pasefuHuTenHa

WTL6/1 STB  TokoBO paseaviHUTENHa
BxogAwuTe TOKOBE ca HJOBeJeHW KbM 3alUTWUTE Npe3 TOKOBO HAAMBXHO PasedUHUTENHWU KNeMw C
BB3MOXHOCT 32 U3BbPLIBAHE HA KbCO ChefMHeRWe HA TOKOBWUTE BEPWFK W BKITIOYBEHE Ha CHOPBLXEHMeTO
3a TecTsaHe,
B wkacda cbUo Taka € BL3MOXHO W3MONSBaHETD Ha 3axpaHsallle HanpexeHke or 24V DC 3a
3axpaHBaHe CLOPLHEHWeTO 3a TecTBaHe Ha 3aluTaTa.




13

= IF
— FA
SN
- A
. D63 |
KM1,2 —
ET ] | AKUT
AKU2
sQt

dur. 2 - PasnoNoxexve Ha yCTpocTeaTa B LWkada Ha AUCTaHUNOHHOTO ynpasneHiue DOR 11116

NEreEHgA; A - Ynpasnsealya egunuua RTU7M
D63 - ustouHuk DB3C — ynpaBnABailo HanpexeHue Ha peknoysepa
ET - oTONneHue

SQ1 - KpaeH BKMoUBATEN 3@ UHAWKALMA Ha OTBAPAHE Ha sparara
KM1,2 - KoHTaKTopu
FA F1 - npeanasWTen Ha sepurara 3a oTonNnexue (skn. TokoBATA BEpUraTa 3a
ocBeTneHue)
FA1 — npeana3vTen Ha MpexoBoTo HanpexeHne
FA2 — ripejinasuTen Ha 3aaBUXBAHETO
FA3 - npeanasuten Ha 3apexjallara sepura ARKU
SQ1 - kpaeH BKNIOUBATEN 32 0TBapAHE Ha Bparata
AKU1, AKUZ2 Ha —ren akymynatopu 12V, 28Ah Panasonic :
X — KNeMOpes, 33 3aXpaHBalllo, GUTHaNM3aUUOHHO 1 KORTPONHO HanpexeHue
IF - uHTepdeiic 3a naMepaate Ha (pasosi HanpexeHus
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DOU ce 3axpaHBa ABYNOMKCHO oT usonupax CH TparcopMaTop OT HAaNpeXeH!EeTo Ha NMHUATa (WX
Mpunoxetve 4).

TpaHchopMaTopBT € MOHTUPaH BbpXy CToMaHeHa KOHCTPYKLWA, NPUKpeneHa kbm cThNba Haj Wwxadga
Ha DOU. '
LvpekTHO Ha cTbRba e MoHTUpaHa Tpaeepca, Hocewa HacoueHa {HeHacoueHa) aHTeHa, OTBOALT Ha
KOSITO BNY3a B Wixada W & CbefiHen ¢ KoHTponHaTa craHyua RTU7M. KM Tasu cTaHuua e TpaiHo
CBLP3aH YNpaBNABALMAT MOAYI, KOWTO ocurypasa oBpaboTkara Ha nonydeHuTe Tenerpamv ot CDS u
ypes CBOMTE BXOAOEE W U3X0AW M3BBPLUBA KOHTPON M ctBupaHe Ra aaHHK ot DOU,

BaHa pons OT rneaHa Touka Ha (hyHKUMOHANHOCTTa U3NbrHABa saluTaTa Ha eavnunua RTU 7M ot
dupma ELVAC, pasnonoxeHa B facHata 4acTt Ha WKacpa, no cpeaara.

CUrHanuTe SOBEASHY A0 MOAYNa NPEMWHABAT Npes eNeKTPOHHA NnaTka, ChAbpKaLLa U3oNaLoHHN
LMpOBY ¥ aHanorosK NpeobpasyBaTeny ¢ U3oNaLMoHHO Hanpexenne 4.5 kVst v noMoLHY Bepurv,
[lsa peaepeHU akymynatopa nossonsear DOU aa paboTi Bes 3axpaHBaHe B IpOABIKERUe Ha 48 yaca,
BRAOUUTENHO BH3MOXHOCTTA 38 gBafeceT MaHunynauuy ¢ peknoysepa. '

®ur. 3 - KoHTponeH U CUrHann3ayoHeH naHern Ha wkadha 3a AUCTAHUMOHHO ynparrieHue DOU 1111G-
REC

B AonHaTa YacT Ha KOHTPONHUA NaHen ce Hamupa npeskrtyBaY ,MecTHO — AUCTAHLMOHHG" U ABOEH
HYTOH 33 BKIKOUBAHE W W3KITIOMBAHE Ha NpeKLeBava. B ropHaTa uacT Ha raHera ca pasnonoxeHy nen
AVOAM 33 UHAVKALWS Ha CheToARWeTo. CurHanusaunaTa ce ynpasnisBa ypes Npouecop Ha naxesa 3a
CUrHaNM3aLus M KOMyHUKUpa ¢ eauHulaTa RTU7M no nuHug RS 485, Jleg anogure morar ga 6baar
NPOUSBONHO MPorpamMupaHie, CTaHAAPTHO CUrHanUsaluaTa e HACTPOBHA MO CMEeAHUsA HauuH:

Jivoa A cirHanWaupa HanpexeHueTo oT CTpaHa Ha 3axpaHpalMa TPaHCHopMaTop - Nocoka ot
pasnpefenurens. )

Jvon B curHanuanpa HanpexexWeTo B nocoka KeM HaToBapBaHeTo.

CraTtyc Ha pasegrHuTens (knioua) — 3eNEHUAT LBAT NOKa3Ba 3KMIOUEHO CHCTOAHWE, YePBEHUAT NoKassa
BKNOYEHO CLCTOAHMETO Ha KNYa, '

OcTaHanure cUrHan43aLy ca cnopes onUCaHUeTo Ha naHena.

Usnarta cucTema Ha wkada DOR 1111G-REC 3a A¥CTAHUMOHHO yTpaBneHue Ha NpeKbLCBaYU U
peknoysepu 6e HanbIHO U3NUTaHA OT rNeaHa To4Ka Ha enekTpoMardiuTHa cbBmecTumocT B8 EMC
VTUPV Vyskov.
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3.5 KoMyHVKauWoHHa WU TeneMmeTpudtHa cCUCTEMa

3a NbMEH KOHTPOR Ce U3NON3Ba UHTETpUpaH eauHila GSM RTU7M. Tasu eguHvua skmousa:

a) saxpaHBawa kapta PWRI57 BAT 24/10

6) KoMyHMKaLMoHHa kapTa COMIO4 GSM-485

B) KapTa 3a LchpoBU BXOAOBE U U3X0AWN Di10-DAM DOS-D

r) KapTa 3a U3MepBaxe Ha HanpexeHUeTo Al-UA/2- (inanaaok Ha HanpexeHue 0-2V AC)

4) kapTa 3a u3MepBaHe Ha Toka Al-1/10 (nvianazod Ha Toka 0-10mA AC, npeTosapsaHe 40mA AC)
BCAKaKalW HACTPOMKY Ha 8AMKULATA C& UBBBPILIBAT NPe3 Nporpama ,LlenTbp Ha noTpebutens’, 3a koATo
thupma Elvac npeaocTasa GeannaTed mueHs, KOITO NO3BONSABA CEBP3BAHETO CAMO KbM eiHa eAuHvLa
B8 ofipefeneH MOMEHT.

3.6 3awmra Ha RTU7M (ELVAGC)

Liucpposara 3awjura  Ha eauHUUaTa RTU7M e wMHorogyHKUMOHaNHa 3awuTa, XoATo €
npeaHasHaveHa 3a Peknoysepn cepus rsP, OCM u mpyru ycTpoiicTsa, criocobHu Aa usmepsat
U3MUCKBAHUTE CTOMHOCTU, BL3MOXHO e Aa Bbae visnonssana 3a CH ussoau kaxTo 2a kabenHu, Taka u
33 BLHLUHY AUHIY, U TO B MPEXMA U30NUPAHU, KOMNEHCUPAHI UK CBIPOTUBUTEIHO 3a3EMEH.
3auptata ELVAC chAbpka MHOTO 3aluvHy dyHKUUM, nporpamHo wabupaemu. BUX NpuUnoXeHne
HoMep 6 ,[IoKyMEHTALIMA 38 3aluTH”

3aluTara MOXe Aa Ce HacTpou AWUCTaHUKOHHO Ype3d LienTbpa Ha notpebutens. BnimoxHo e U
NoKanHo HacTpoiiBaHe upes LieHTLpa Ha noTpebuTena crieA cBbp3sate ¢ eavHiLaTa ypes Ethernet.

B cnyuai, e e 3agelcTBaHa salmrara, koMaHgara e ObAe W3NbAHEHa CaM0 NPV NONOXKEHUE Ye
KMOYBT ,MECTHO-AUCTAHLMOHHO® e B nonoXenve RuUcTaHUMOHHO, NPYU K3KMIOHeR aBToMatHeH
npeKkLCRaY Ha YNpaBnsaBalloTo Hanpexerue VY NpeBKioYBaHe Ha NONoXeHWe MEcCTHO, BORKAKBE
BUA ynpasneHue e BnokupaHo.

B pasnpefenuTenHure Mpexure Lie GbhaT WINON3IBaHK  3BWUTHUTE hYHKLMM, ONUCAHU B
cneagaljata Tabnuua .

GyHKYUS , [ 3abenexka

CEpbXTOKOBA 3allKTa

3aluTa cpelly Keco ChefjHerue
HacoueHa 3a3emMuTenHa 3akTa wattmetrick
[MOBTORHO BRA.

3.7 CnvchbK Ha anapMenure chofliexys v KomaHay

Kakto Beue Geille cnioMeHaTo, CUCTEME 3a ynpasnenue RTU7M pasnonara ¢ 10 uvdposy Bxoaa, &

peneiiHu u3xoaa, 6 aHanorosy BXoAa.
AnapmeHnTe JaHHu, NpeAasati Ha avcreqepekus nyHkT, ca foxasanv B Tabnuyarta no-Aony

' IEC Tun | Tun
dyHKLKA agpec IEC RTU RTU Onucauve
-£1/2uvr 250 46 Ch? DO%JDO KoMaHAa Kb peknoysepr { Uskn / Bxn )
£1/20%x 270 45 CO cucTeMa komanra 3a BnokupaHe Ha aBTOMaTHKaTa NOBYOPRHO
M graouBaHe [ M3KA [ BKA )
£3/4uvr 257 3 o1 | Do CUTHANMIALMA HA CTATYCE Ha pexsoysepa (Makn /ern/
MEWAUHKO NoJoXeHHe / nospeaa)
faomr 275 1 st | cucrema CHTHaAW3aUWA Ha craTyca 3a HAOKUpaHe Ha aBTOMATHKaTa 32
. . nosTopHo srmousate { uarn / exn )
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fadouv 260 1 Si DI3 CWrHaN OT NPEBKAOYBATENA 33 ynpasieHue
f4skrin 262 1 Si Di4 CHIHaAU3ALKA 38 oTRApAHE Ha WKada
hiuv 272 + Sl | cucrema | 2apeiicTeane Ha 3aWKUTaTa OT KbCO CheAUHEHNE
hzuv 271 i Sl | cucTema | 3apeicTeaHe Ha CBPBbXTOKOBATA 3aULMTa
h32uv 273 1 Sl | emcrema | 3apeiicTaane Ha HacoueHaTa 3a3eMUTENHAE 3alLMTA
h35uv 276 1 Sl | cueTema | zapelicreatie Ha aBTOMATHKaTa 33 NOBTOPHO BKAIOHBAHE
h40puv 264 1 Si DIs WIKNIONBANE Ha NPeaNasuTens Ha ynpasieHueTo
h40uv 274 1 Sl Dig HeMOATOTBEHOCT 3a ynpasnenve
h51luv 259 1 Si | cucTema | nogHanpemeHue Ha GaTepuaTa
hé62Zuv 268 1 Si | cucrema | nunca Ha 3axpansane oT MTN — saxpanBatie Ha CbOp. RTU
263 1 Sl DI2 W3KNIOMBaHe Ha NPeANazUTeNnn oT akymyaaTopa .
20 13 AM | cucTema | cToliHocT Ha KanauMTeTa Ha akyMynaTopa
18 13 | AM | cueTema | croithoct Ha HanpexeHueTo Ha batepyiaTa
23 13 | AM | cMCTEMA | croiiHocT Ha HanMpeReHNeTO Ha MATOUHUKE
1a/L2 19 13 | AM CUCTEMA | croiinocT Ha dasosua Tox L2
Uv/Ll 518 13 | AM |CMCTEME | croitnoct Ha dasHo Hanpewerve L1
uv/L2 519 13 | AM |CHCTEMA | crojinoct Ha dasHo Hanpexeve L2
uv/L3 520 13 | AM | GVICTEMA I croiiHocT Ha dasHo HanpeskeHue L3 4
uv/v 17 13 | AM |CHCTEMA | croiiHoct Ha mexayda3osoTo Hanpewenue L12 \ \
uwW 20 13 | AM |CWCTEM8 | cyoiinocT Ha aKTUBHATA MOLHOCT \
UvAr To21 13 | AM | CHCTEMB | croiinocT Ha peakTUBHATa MOWHOCT

4. OBcnyxeaHe Ha CUCTEMaTa Ha AMCTaHUMOHHO yripasriasakis peknoysep

Mo-aony MOCOUEHNTE KOMEHTapW oTHocHo oBcnyxsaheTo, OCUrypABaHeTo Ha paBoTHOTO MACTO U T.H. €8
CL3fafeHdt Ha GasaTa Ha ONWTa, MOMyYeH NPy VHCTANUPaHE Ha, AVCTEHLMOHHO  YNPaBNABaHH

npexkeceav, pexknosepn wu noacTaHly B NpeauiLHv FOAVHU.

4.1 OTeapsHe Ha BpaTaTa Ha Tabnoro DO

OteapsHe Ha spaTara Ha rabnoto DO Ha peknosepa, Hamupall ce HaBbH, 6w Tpabeano fa Obae

paapelleHo camo cried ojobperue o cTpata Ha aucneuepa Ha RD. KoraTo chobulerneTo 3a oTsapate
Ha spatata Ha TabnoTo DO e noAafeHo KbM [AUCAEYepCKUR LEHTBP 6e3 npeABapwUTEsIHO

npeaynpexneHue, OTBRApAHETO CEe CUUTA 3a BHMWKBaHE Ha HeoTopuaupaHii nkua.

4.2 MarunynupaHe

- ManunymMpaHeTo (BKIIOUBaHE WNK 13kmiouBaaHe) ¢ AUCTAHUMOHHO yNpaBnsemMvis CEeKTOpeH pexnosep

onpeziens OT NO3WLMATA HA NPEBKIIOYBATENA, cHabaeH ¢ knioy: [ {AMCTaHUMOHHO) / O (bnokvpaHe Ha

ynpaenexueTo) / M (MecTHo).
MaHunyrupaHeTo MoXe a Ce U3NBIIHABA N0 CNeAHUTE TP HauwHa:

a) LucTaHUoHHO OT aucneydepckua NyHKT - YCHOBUETO &, npeBKIOHBaTENA Ha cTaryca

I /0 /M pa e B nosuuus “[' — AUCTGHLMOHHO (ot pascrosHue). Mpy HacTpowka "M | MecTHO -

W3NLIHEHUETO Ha KOMaHAaTa e GrIoKMpaHO OT eneKTpoHuKaTa Ha TaBnoTo

ce
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6) MecTHo, AKpeKTHO ¢ HoMowTa Ha BYTOH, HaMmwpaiy ce 8 TabnoTo 3a AMCTaHUWOHHO ynpasneHwe, C
ByToH WMSKIKOYM unu BKMOUW. Ako npeekniousatens [1 /0 /M e B nosuilua “II" AUCTAHUUOHHO |,
MaHunynupaHeTo ¢ nomolTa Ha 6yToHW e GNOKWpaHo OT eNeKTPOHUKaTa Ha TathoTo

8) PuMHO - caMO W3KIIOUBAHE, C NOMOLLTA Ha U30NVIPaH NPLT Ce 3aBbPTBa XbNTUA NOCT Ha peknosepa
c 45°rpasiyca, ToBa MOXe A3 Bble M3BBLPILBAHO NPY BCUYKY NOIULMK Ha NPEBISTIOUBATESA 38 PeXUM
Ha paboTa.
B noavumaTa Ha npeskniousatens "0" MaHunynupaHeTo ¢ nomollra Ha ByTonu W OT cTpaHa Ha
BuUcnevepckua NyHKT e BrokvpaHo.

4.2 Ocurypaeare Ha paBoTHOTO MACTO

OCUrypABaHETO Ha UBKITIUEHUs, AUCTARLMOHHO YNpaBnseM Pekno3ep ce U3BLPLUBA NO CNeaHUA HaquH.

1) Cnep vaknoUBaHeTo Ha peknoaepa fnpeskmiousatens MECTHO - OUCTARLUWOHHO ~

BEJIOKWPAHE ce nocraBs B nosuuvs 6noxvupade Ha ynpaesneHueTo ,0*

2) HNa ce usknioun asTomaTuiRus npeanasuten FA2 (18A) Ha KOHTYpUTE Ha 3aABWKBAHETO

3) TaBnoTto DO aa ce 3aKniouy ¢ NpeaHasHadenuTe KNoYoBe, :

4) C nomoLUTa Ha u3onayuoHex npeT Lopour & syn 4pes uslbpneaHe Ha nocta B JoNHaTa YacT Ha
WIKNIOMBATENA W HEroBOTO 3aBbpTBaHe ¢ 45° rpagyca B mocoka Hapony Hanpasete PbYHO
BNOKHUPAHE

4.4 WamepsaHe HA 3236MABAHETD

IAsMepBaHe Ha CLNPOTUBNEHVETO HA 3a3eMABAHETO U pa3eauHaBaHe Ha npobHara saseMsBalla kiema
€ pa3spelleHo Aa ce uaabpmsa“é‘a_i‘}gg TpyU nunca Ha HanpexeHue B kabenHara NuHuA.

HeoBxoauMO € 4@ Ce v3Mepy KakTo 3Ja3eMuTens Taka v MMneaaHca Ha npupoaHOTO 3asemasaHe Ha
crbnBa. ToBa orpaHW4eHME He ce npwnara, Korato Tabnoto e 3axpaHsaHo OT ABYNO/HOCEH
TpaHcdopmMaTop.

4.5 CwmsaHa Ha akymynaropure

CMsHa Ha akymynaropure MOoXe Aa C& W3BbLPLUBA Camo NpW HanbLMHO U3knouBaHe oOT cucTemara.
HeobxoauMo e fia ce cnasea cnefjHaTa nocnejoBaTenHocT:

1) UsknioveTe aBTOMaTUYRMA Npeanaauten FA1 (BA) Ha IWHelHoTo HanpeXxeHue

2) Wsknioyere asToMaTuiHUA npeanasuten FA3 (BA) Ha kpbra sa sapexnaaHe Ha akymynaropure AKU
3) PassbpieTe BCUUKM KNEMIA Ha akyMyNaTopiTe ¥ U3BLPLIETE TAXHATA NOAMAHA.

Crnea cMsHaTa Ha akyMynatopuTe BKAKOMETE asTOMaTW4HuA npeanasuten FA3 4 cneg TOBA
BBACTaHOBETE NUHERHOTO RanpeXeHye KaTo BKIIOUUTE aBToMaTiHuA npeanasuren FAT,

5. WHcTanauua Ha peknoysep TBP 1 nacTpoiika Ha cucTemara 3a AUCTaHLMOHHO

ynpaeneHue

5.1 WHcranalwms U HACTPOIKA Ha AWCTAHLIMOHHO YhpaBnaemus Pekroysep MBP

WHcTanaums U HAcTpoWka Ha AWCTAHUMOHHO Ynpaensaemus pekroysep MBP ce ussbpliea 1o CrieAHns
HauwH:
- [TepBO, Ha cTbNBa ce MOHTAPa Neka koH3oNa - BWX durypa 1a-1r
- KbM KOH30MaTa ¢e CBLPaBaT NPOBOAHULIUTE 33 BIUCOKO HanpexeHWe ¢ NOMOoLYTa Ha U3onaTopu
FiberLink 35kV, otaanedeny Ha 0,8 - 1,0 MeTbp OT UeHTHPA Ha KONoHaTa - BUX durypa 1.
- pEeKrOy3epBT e MOHTUPaH Ha BbHLIHaTA CTpaHa Ha KoH30MaTa olle Ha 3eMATa C
noMoLlTa Ha NOAMNOXKYA ¢ NPOBOARULY 3a npeHanpexeHue Raychem
- Ha cTenBa ce MOHTUPa AbpXay Cbe 3axpaHsatl TpaHctopmarop VPT 26/38 (Ha cTpatata Ha
W3TOUHMKA) C NMOMOLLTA Ha ABE KOH30MM ¥ crielmMarneH Abpkad 3a peknoyasepa (0T
cTpaHaTa Ha KoHcymaTopa) chrnacHo durypa 1.
- Ha gonHara yacT Ha cTL6a NOA peknoyaepa ¢e MOHTVPa TabnoTo Ha AMCTaHUMORHOTO
ynpaeneHve cnopes Touka 5.4
- 3awurara oT NpeHanpexeHue ce CBLP3Ba KbM kabenHata NUHKA KakTo & NokasaHo Ha dur.1a-1r.
- CTpaHaTa Ha BUCOKO HanpexeHne Ha TpaHctopMaTopa e ObAe CBbp3aHa KoM KpatiHaTa drasa
Ha kabenHara fWHKA 33 BUCOKO HaNpexeHue
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- PexnoysepbT, paspsaHuUKbT, TpaHchopmMaTopsT U TabroTo ce CBbR3BaT KbM NPOBOAHKKA 38
3azeMsBaHe criopes hurypa 6
- Mssuplea ce MoHTax Ha kaBena Mexay TpaHcgopmMaTopa, peknoysepa 1 TabnoTo 3a
AVCTaHLMOHKO YNparnieHue, kaGenure ca nocTaBeHy B saiuTHa Tpuba
- MaBbpilBa ce KOHTPOT Ha 3a3eMRBAHETO K Ce U3MepBa CTOWHOCTTA Ha HEroBOTO CLNPOTUBNEHNE
- TMbiKO OXMBABaHE 1 TecTeaHe Ha TabroTo cnopef Touka 5.8

5.2 Cpbp3Bade Ha TpaHcdopMaTopa

OTpenHuTe NPOBOAHULIM CEe CBBP3BAT KbM KeMope/a cnej oTeapaHe Ha kopryca Ha
TpaHcdopmatopa VPT 25/38, cnopes no-gony nocoyeHara Tabnula v cnopeq Tuna Ka kabena.

KABEN - TUIT Huya (O)
Knema ,a" YepHa
xnema ,6" CcUHA

KaGen - Tun: NYY-O 2x1.,6

KaBensT e uHCTanMpaK ¢ NoMotTa Ha cucTema ot Tebpay DO a resrasu Tpbbu 1 CBLp3Ea
TpaHcopmaTopa KbM Tabnoto ‘DO, sux dvr. 1.
B TabAoTo Ha AMCTAaHUMOHHOTO YripaBneHUe XUAUTE Ha kabera Aa ce CBBLPXAT KbM KiieMopeaa Xi:1-

MPOBORHUK OT Knema "a” (YepeH) v oT kinema "6" KbM CUHATE Knema X1: 2.

5.3 TecTBaHe HA LAMaTa CUCTEMa 338 AUCTAHLUMOHHO yNpaBnerne Ha peknoysepa
Cnep VHCTanMpaHe Ha BCUUKA KOMMOHEHTU Ha AVCTaHLMOHHO yNpaBsnasaHusa peknoysep 1 nposepkara
3a GSM spniaka TpsGea Aa GbAe HanpaseHo MbIHO TeCTBaHe Ha BCUYKM thyHKLMW Ha MACTO W NpY
BPBb3Ka C AVCTNeYepCKUs MYHKT.

Mo-Aony e nocoyeHa NOCAEA0BaTENHOCTTa Ha AefcTBuA: )
a) [lMpeewlouBaTens nocTazaMe B NOULWA ,MecTHo" 1 uanpoteame komanaute OFF v ON.
YeepeTe ce, ue He Moxe A2 Gbae AafeHa KoMaHAa Npy USKIOYEH aBTOMATUHEH npepnasuren Ha
yNpaBnsBawoTo HanpexXeHe 1 npy HacTpoika Ha NPeBKkNIoUBATENR B NO3ULWA ~JAUCTaHLMORHO",
Cnensa KOHTpON 3a TPaBMIHO CUTHanuaupaHe BbpXy NaHena Ha aBTomarksalinATa (,MeCTHO —
AVCTAHLMOHHO" HAMa Hanu4ie Ha NomoLlLHO (saxpaHBaLLo) HanpeXeHWe 3a 3apsaaHoTo YCTROWCTBO
WT.H.).

6) lMpesknioysaTena NocrassMe B No3uumA LJMcTaHuMoHHO" Y ¢ NOMOLLTa Ha BUcnedepa TecTeame
BCHYKY KOMEHOW
- [IpouuTate Ha AaHHK OT peKnoysepa (sBnpoc) - NpoBepka Ha (HAKTUUECKUTE AaHHN
- BkrousaHe v W3KNoUBaHe Ha Knioya.

Mpy BCUUKY HACTPOMKY 4@ G Hanpasy KOHTPOM Ha CUrHanusMpaHinTe cTatycu

B) [la ¢ U3BLPLUM NPOBEPKA 3@ NPABUNHO NoJABAHE Ha CUTHANU3aUUs KbM ANCNEHEpCkiAd MYHKT!
- MecTHO — [ucTaRUMOHHO (npeskniovyBaTen 3a U3bop Ha ynpaBneHue)
- KoHTponHo HarpexeHue (aBToMaTudeH npeanasuren FA2)
- OtBapsHe Ha Bpara Ha TabrnoTo Ka AVCTaHLIMOHHOTO ynpasneHue
- TpeMuWHaBaHe Ha CBPBLXTOK BB BCsKa (hasa NOOTAENHO (C NoMoLTa Ha TecTep )
- BazemspaHe (¢ nomowra ra Tectep DRIBO)

r) uanpoBsaHe M3KNIOYBAHE Ha KNlo4a NOCPeACTBOM ToKOBa JalliuTa (c nomouyTa Ha Tectep DRIBO)

A) usnpobsate UaKMIOUBaHE Ha KNKOYa U NOBTOPHO BKIIOUBAHE NOCPEACTBOM hyHKUMATA 33 3auTa oT
¥bco (¢ nomowyra  Ha Tectep DRIBO). CuMynupaHe Ha yCNEWHO U HEYCNELLIHO NOBTOPHO BKNiOYBEHE |

&) Vi npu AsaTa cny4as Aa ce KOHTPONMpa CUrHanusalaTa B AUCTIeUepckitsl MYHKT, 3a Aa ce pasbepe
KOS 3alyuUTa e Buna uakntoueHa 1 BpoR Ha NOBTOPHUTE BKIKOUBAHUA .

%) Crief BKMIOYBAHETO Ha NMHUATA Aa C& NOBEpY CUTHanusauwaTa 3a mnca (H&NWMYYE) Ha NOMOLHOTO
3apexAalio HanpexeH e U HamaneH kanaunTeT Ha akymynaTtopa AKU



5.4 Onucanve Ha npouefypaTa 33 oTcTpaHAsaHe Ha HeWanpasHoCcTU

Mo-pony ca MocodeHW BBLIMOXHA HeU3NPaBHOCTWY, KOWTO MOrar Jja Bb3HUKHarT B cucteMaTa 3a
_AWcTaHUMOHHO yNpaBneHue U yneTBaHe 3a OTCTpaHABaHETO UM. CnUceKeT ¢8 OCHOBaBa Ha Npakruieckd
QIUT.

a) CuobilueHa nospeaa 3a 3aryba Ha NHelHo HanpexeHue, N cried NPOABL/IKUTENHO Bpeme Cnaj Ha
HanpexeHWeTo Ha BaTepusATa UNK NBNEH CPUB Ha CTAHLUATA - NPeKLCBaHEe Ha KOMYHUKaLMATA:
_ Ha saxpansalyaTa kapTa RTU7M He ceTu Mpexosarta LED namna PWR:
- TposepeTe aBTOMaTW4HUA NpeanasuTen (Mpekbeead) FA1 -_eBeHTyanHo Aa ¢e BKIIo1W
- WamepeTe HanpeXeHUETO HA KieMuTe Ha npekkcaada FAT (npunusutento 100V AC). Ako HAMa
HanpeXeHWe, NPOBEPKa HA 3aXPaHBAHETO OT UHBEPTOPU W (YHKLIMOHANHOCTTa Ha NIpeKLCBAYa:
NedekTed MHBEPTOR MNK NvHVA Ges HanpexeHue - choblieHKWe 38 HEU3NPaBHOCTTA
B cnyuali, 4e 3apeXAallyaT WITOHHUK ABNTO Bpeme He e USMOM3BaH W NO TO3W HauuH Garepuata e
W3TOLLEHa, BbBEXAAHETO HA CUCTEMATA B XO4, MOXe A2 OTHeMe HAKONKO MUHYTU.

6) CuoblieHure 3a HEMSNPABHOCT OTHOCHO KOMYHWKALMATA MeNY pekrnosepa W AMCNEHepCkua MyHKT
- MposepeTe 3axpaHBaHeTo Ha eguHuLaTa RTU 7M
- TpoeepeTe Aany & NPaBUIHO MOHTUPAH KOHEKTOPA Ha aHTeHaTa U Janu aHTeHara & nocTaseHa
npasunHo
- WaBbplueaHe Ha 3amsiHa Ha eavHuuaTa RTU 7M

B) PEKIMOY3EPBT HE MOXE [ia Ce YNpasnsisa oT [UCNeHepckus LIEHTLD (KOMYHUKALIMOKHATE BPb3Ka € Hapen)
- '¥YBepeTe ce, Ye NPeBKNIOYBATENAT , MECTHO - JAMCTaHUMOHHO" € B no3uuus "OUcTaHUmMoHHo" (ToBa
croblierve TpabGea Aa 6bAe KOHTROAKPAHO OT oNepaTopa B AuCNEYepCkua TIYHKT)
. [la ce noeepw ganu aBTOMaTUYHUAT npeanasuren FA2 He e npekLCHan 3axpaHBaHeTo —
KOHTPONHO HanpexeHwe (aucneuepsT By TpaBeano ga nposepl cratyca)

r} C pexnoyaepa He & Bb3MOXHO MaHUNYNUpaHeTo A0pK NpY MECTEH PeXiM Ha pabora.
- TlpoBepeTe CLCTOAHWETO Ha KanalWTUBHUA M3TOYHWK DB3, UsMepeTe HeroBoTo XOHTPONHO W
3axpaHBallo HanpexeHue. W3xoaHoTo (KOHTPONHO) HanpexeHve 6u TpsGeanc Aa e okono 95V
DC, saxpaHBailoTo HanpexeHue 24V DC. Ako kanaUUTUBHUAT WUITOMHUK  UMa KOHTPONHO
HanpexeHWe a He € BbL3MOXHO YNpaBNeHUeTo — cneaea Aa YBeAOMUTE A0CTaBHMKA Apw6o
{Dribo).

p) TpeilHa curHanusalus Ha HAKOE OT ChoBLLEHHATA, NOABACHU KbM AUCTIEUepCKUA MYHKT;

- Bcsako anapMeHo choblyeHue pasnonara cbe cofcTeeH BXo4. CTaTychT Ha AaAeHo choblleHue e
cUrHanvisupaH NocpeacTBOM HanpexeHue Ha BXOAA Ha cucTemara 3a ynpasneHue , Tin RTU. B
chnydall Ha npoMaHa Ha cTaTyca (3aTBapsHe Ha BpaTarta, U3KNIOYBaHe Ha aBTOMAaTHYHUA
npeanasuTest Ha ynpaenesueTo v T.H.) HanpexeHuerto TpabBa Aa ce npomeri ot 0 V Ha 24V v
obpatHo. B cnyvail, Ye HanpexeHueTo ce NpoMeiis, NOBPEAaTa ¢ B CLOTBETHIA LKhpoB BXOA.

- B npoTuseH cryyai, TbpceTe NoBpeAaTa B 3aTBapAILUTE KOHTaKTW Ha ceHsopute, noaasau
CLOBILEHUS — KpaliHW WK3KMIOMBATENM Ha BpaTvTe, NOMOWHA KOHTEKTM HA aBTOMaTUHHWTE
npeKbeeauu, NpeBKHioYBaTENUTe 3a pexuM Ha pabora MEeCTHO — UCTAHUVOHHO 1 T.H.

e) MpelHa curHanusatua Ha cTaTyca Ha peknoyaepa
- noepenata Moxe fa Bb/le B euHMLIETA Ha L poBUTE BXOAOBE Ha CUCTEMaTa 3a yripasneHne
RTU - BWX NnoaTouka o) — TpAGBa Aa ce CMEHAT.




[

6. TexHuuecku napameTpu Ha wkacda DO (DOU1111G-REC) u Mepku 3a GezonacHocT

TabnoTo 32 AMCTAHUMOHHO YIPaBNEHWE e CNISLUalHO KOHCTRYMPaHO OT FMeaHa ToUKa Ha MEXaHUYHO U
eNeKTPOHHO YNIPABNEHVE Ha BHHIIHYA PEKNo3epy (M3KIouBaTenk) U rapaHTupa BCUHKW Hapeadu v

U3MCKBaHWA 1o Be3onacHoeT (Ynpasnexune, ofesreyasaHe Ha paGoTHOTO MACTO U T.H.) OTHOCHO AajieHaTa

annuKayus,

Tabnoto DOU 1111G-REC e TecTBaHO 3@ €NeKTPOMArHWTHa ChBMECTUMOCT B akpeauTUpaHa
nabopatopua VTUPV BlitKos.

TeXHU4eckn napaMeTpu:

Pazmepu:

BaxpaHBsallio HanpexeHue:

525/38 x 1000 x 230 mm (LW x B x )

HomMuHanHo HanpexeHue Ha Tabnoto: 100V
HomuHaneH Tok: BA
HomuHanHa YecrtoTa; 50Hz
Ynpaenasalllo HanpexeHiue: g0V DC PELV
CurdanHdo HanpexeHue: 24V DC PELV
Hueo Ha 3aujuTa: IP43

1+ N+ PE 50Hz, 100V { TN-S

7. Ta6rno DO (DOU1111G} - TexHuueckaTa JOKYMeHTaUNA

CRKCEK Ha NPUNOXEHUTe JOKYMEHTI.

- CneuuchuxaLma Ha OCHOBHUTE (PE3EPBHY) YacTy 3a tabnoto DO
- Tabnuua Ha cBbpaBaKeTa Ha TaérnoeTo DO '
- KnemMHy KyTiK Ha& AUCTaHLIMOHHOTO YripaBneHue Ha peknoysepa
- Cebp3BaHe Ha KoMNoHeHTUTe Ha Tabnoto DO © 3asemasaHeTo
- Bnok- cxema Ha TaBnoto DO

- OBwWa cxemMa Ha cBbp3saHe Ha TabnoTo DO

CneuvgukaLiysa Ha OCHOBHUTE 4acTyl Ha tabnoto DO

QaHau, HAMMEHOBAHUE THM KOJIMYECTBO
Bp.
A KoHTponHa eavnuua GSM-GPRS ™ RTU7M 1
D63 KanauuTveeH W3TOYHUK Ha ynpasrnenueTo Ha | DB3C
peknosepa
AKU 1,2 |len Gatepus, Panasonic 1.C-X122/358AP 2
ET OronineHue 60W T100 1
X1,X4 Knemopeg 3axpaHBaHe WDU 2.5 1
X2,X3 Knemopes Ha LuhpoBy 1 aHanorosu wDU2,5, WTL 1
BXoA0Be 6/1/STB
sSQi1 KpaeH usknovysaren FR-502 Pizzato 1
FA1 ABTOMaTUMEH Npegnasuren 1-nonoced 6A LSN 6G/1 1
FA2 | AeromaTtiueH npeanasuren i-noniocen 16A | LSN 6C/1 1
FA3 ABTOMaTVUeH npeanasuren 1-nomoced 6A | LSN 16C/1 1
F1 AsToMaruyen npeanasuren 1-nontoced 4A | LSN 4C/1 1
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Components connection

1
/
| T T
! . I 1]
i "*1/ - 0
T i T e
SR
[FE‘P S 4 q] L‘"] HT] 3x Surge arrestor
- l
"
AR
P
)
_ L.
a
R
.- [
:Xl‘i P21 ap XE :
| I 4
3 4
] }
[ I
b e
T
- PEKNOY3EPI'BP 27
3. WHBEPTOP HA HANPEXEHWE 22kB/57 6kB
3- TABAO DO DOU 1111R -REC
4. 3AIEMFBALLO BBXE
5. KABERN
6- BHKINOUBATEDN HA NO3ULUATA HA PASEOVHWTENS
7- KABED

®ur. 6 — CBRp3BaHe Ha KOMNOHeHTUTe Ha DO U 3azemABaHe
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TEXHUYECKA MH®OPMALIUA
KEMA 34 - 97




KEMAZ/
\
HMIGH*PWE;O — 6812mm = The Natherdands 34 - 97

CERTIFICATE OF INTERRUPTING PERFORMANCE PART 1

APPARATUS A threa—phase SFg—insulaisd gutomatie treuit—recionsr aquipped with vacoum interrupters

DESIGNATION GV 3878 SERIAL No. Unk D

Ratad voltege 38 kv Rated fraquency 50 Hz {1)

- Asted cusrent 630 A Axied SFs—insulsiion pressure at 20°C 1.0 bar{abs) (&)
MANUFACTURER Whipp & Bourna [1975) Lidt,

. . Castieton, Rochdale, United Kingdom

DATE OF TESTS 15th May, &rd and 4th Juna 1997

{1} This reting e not in accordance with ANSUEEE C47.60,
{2} The squipmaent is fiied with 5Fy gas us an nsulant only.

The appereis, conmsuctad In secordance with t desceiphion, temmings 25 Photogimphs eomorated in tis Gerticals,
has baen subjectad o the sedea of proving tests In accordance with ANSYIEEE C37.60 , Tabia 4 {Sea nots on shaeet 1),

THE RESULTS ARE SHOWN IN THE RECORD OF PROVING TESTS AND THE OSCRLOGHAMS ATTACHED
HERETO, THE VALUES OBTAINED AND THE GENERAL PERFORMANCE ARE CONSIOERED TO COMPLY WITH THE
ABCVE GTANDARD AND TO JUSTIFY THE RATINGS ASSIGNED BY THE MANUFACTURER AS LISTED ON SHEET 1.

mmmmdmwdmwmmmummpﬂnpmuwmmmmmw

Tha responsibiy for conforrnity of any sppanshus having the same desigmalion will that tesded rests with the manufacturer at the
manubschire of thet apperaius,

THE DOCUMENTS FORMING PART OF THIS CERTIFICATE ARE:
: m

PART 1

~  PART 2 (numbars are kstad on sheet 2 of PAHT 1).

* Copyright Only Insgral teproduction of the compiate Certicats, or & rapvoduction of tis
pape sccompanied by the pege(s) on which sra sixted 1he tests parformed and the e ned
rawd charsctecistics of the sppareiun tested, is altowed without written pecrnission of KERMA.

A griand B.V.

Amhaen, 8th August 1957
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KEMA

REFOQRT 34-97

SHEET 1

rr—iea >

RATINGS ASSIGNED BY THE MANUFACTURER AND PROVED BY TESTS

Symmetrical interrupting currant
Symmetrical making euttent

Operating duty

(1) |DMT = Inverse delay mimmum fime

Noto:
TRV tiaged on {EC 56,

SUMMARY OF TESTS

No—kad test

Standard operating dufy 90 — 100
(18 un't operations) -

No-load tasts

Standard opsrating duty 45 — 55 %
(56 unit operations)

Standard operating duty 15 - 20 %
{48 unn onerations)

No~—load test

acem interruplers

BkAat38HY
8 kA with mesamum asymimstry cotresoonoing to XiA = 18,5

0-0.25 §-C0~0.25 5~-C0~-0.25 s—-C~IDMT(1)-0

SHEET
4

5.6

7.8

81013
141018

12

The testad broaker was equipped with Interrupters type Wi 35480, manufactured by Westinghouse.
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KEMA

REPORT 34-87

SHEET

The tasis wera witnessod by:

Name Company

Colbier. M.

Davenpor, W, [only 15th May 1897) Whipp & Bourne (1675) Lid..

Lane, S. {only 15th May 1897) Caslleton, Rochdale, United Kingdem
Poutton, D.

The tests ware ohserved by:

Name Gompany

Barts, H. tonly 15th May 1807) KEMA,

Lathouwars, ALG.A.  [only 3td, 4th Junae 18497} Amhem, The Nethedarids

Drawings

Tha manudacturer has guaranteed that the aquipment submitted for testg has been manufactured In accordance
with the following drawings.
KEMA hes verified that these drawings adequaiely represent the equipment fastad,

2801029-5Rev. C
2801084-9 Rev. A
2601085-7 Rev. A
2800939-5 Rev. B

-E360162 Rev. B

E252753 Rev. A
48014843 Rev. L
68002178 Rev. 2
48014957 Rev. E
8800161—1Rev. 2 .
2800952-5Rev, C

480151D-2 Rev. G

4801566-T Rev. C } On requast of fhe mantfactures these dreevings are ncluded in PART 2
82002702 Rav. 1

Photographs

723005
727100

X
:



KEMA

. 5

REPORT 34-97 TABLE WITH TEST CIRCUITS SHEET 3
TEST CIRCUIT 805 511 812 513
Number of phaeag 3 3 3 1
Porwer fraquency Hz 60 50 &0 50
ot not not not
Qoneratof sl aarthed earthed eartned earthed
Transfemar connections A/i DA A/i a/:b
T not naot
Short—catuit point hed earthed oafthed earhad
Creuft inpadincs [+] 254 526 354 3.54
XA 165 B >4 >4
Capaciienca
I oaralie] 1 KF 0.2 7 0.088 (1) 0,088 [1)
§ iyl 0 25 © 262 262
Mas
Pasnistance
g i paraliel Ry Q
£ | auctanca in L mH
# | peretielwihn, 1
Tirrw calay
-g Capeciance o nF 80
b o
[+
o
TRY peak value u kY 720 700 7440 740
Tire co-ofdinate 1, (0 113 46 23 23
> .
£ 1 Tme datay by #o <18 <75 <3 <3
X
Bazadt on kVims 38.0 368.0 38.0 a0
E Dapransion
Elh—nf—ml ) k¥ 084 1.62
Raactance L Q 0.243 125 12.5
Resistance RL 22 0,086
Capaciancs  ©p nF 1.1 1.1
kS
_—

U1} Starpomyt arsthed.
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_-:.- I pepORT _34-97 _ _ SHEET 20
; ASSESSMENT OF THE CONDITION AFTER TESTS OF VACUUM INTERRUPTERS
Dleleciric test {state of vacuinm)

Hocioser withsload & powsr—frequency volage across opan vacuum intorrupters before and sfter the shof—circuit tests,
Bafore short—circut tests: (7O XV ~ 50 Hz ~ 1 min)
Ayershoni—cireuittests; (B0 KV ~ 50 Hx — 1 min}

oy 43 o { i e ot A A 1R, B AT e e o 8y

Moasuremeant of contact regisiante

i Contact resistance
k. {(measured with 100 A d.c.)
l = AVERAGE BEFORE AVERAGE AFTER
8 TEST TEST
i POLE INTERHUPTER 970515~4081 970804-5121
] R  SERMAL No, u )
i R 610G 98338 177.8 208.7
I_ e | v P610G 88276 183,8 3309
Bl: | & 9610G 99261 1884 1920
i 3
l-_,-“ } Thererulta of the contact registance maasurements Indicata that tha infarmupters are capabla of camying the rated
Ly>  nomal cument without exceeding the prescribed temperatura—rise limits,
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RTU7M — power supply cards

General description

Power supply cards serve for the powering of RTU7, al cards and
slave units in bus. We deliver three principally different types:

&% DC,not isolated, card with backup,
@ DC, galvanically isolated card,
& AGC/DC, galvanically isolated card with backup.

DC, not isolated, card with backup

This power supply card has an input range of 12-60 V DC and is mostly
used with a power supply adapter, The width of card is oply 25 mm
and enablesto connact a backup battery, The switching of the backup
halteryis automatic after an outage of theinput power supply voltage.
Both inputs, primary, as well as battery input, are protected by fuses
and are equipped with over-voitage protection, During operation
from the backup battery, the battery status is checked for protection
against the full discharging. In the case of a decrease of the battery
voltage below the minimum value, the unit enters into the shutdown
regime for one minute. Information about this status, as well as the
information about the outage of the input voltage is transferred into
the master system. After one minute, if there is no restoration of the
supply of input voltage, the unit is automatically switched off. The
power supply card includes the integrated charger for 12V or 24 V
backup batteries with various capacities, The maximum maintenance
charging current is 1.1 A. The charging of the battery is controtled by
the unit processor depending on the temperature, The capacity of the
batteryis periodically tested and the value s transferred to the master
system. In the case of use of hackup battery, the input voltage must
be minimally higher by 5 V than the nominal voltage of the battery.
Connector RJ-12 is on the card, to which it is possible to connect
externat signalization and external temperature sensor, This sensor is
typically used formeasuring the temperature close tothe battery or the
surrounding temperature of the unit (temperature in the switchboard
cabinet). The range of the measured temperature is-55 “C to 125°C,
with the accuracy 0.5 °C in the range -10 °C to 85 °C. On each card
are three signaling LED. The first diode indicates the presence of the
primary voltage, the second indicates the status of the communication
unit, and the third indicates the status of the battery and the charger.

Hasitskd 53, 700 30 Ostrava - Hrabiivka, Czech Republic

Tel: +420 597 407 323, Fax: +420 £97 407 102, wvrartu.cz

DC, galvanically isolated card

This card differs from the previous one by the fact that it has a

-galvanically separated input from the output, has a wide range of

power supply voltage (according to the version of the card) and
does not enable to connect the backup battery. The width of card
is 45 mm and it is mostly used for the powering from the battery
with various voltage levels according to the specification. There are
two connectors on the front panel - the connector RJ-12 with the
same usage as previous card and PWR for the connection of supply
voltage. After agreement with the manufacturer, the card can be
produced with isolated auxiliary output 5V or i2ZV/5W.

=
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Card PWRI-220DH

AC / DC, galvanically isolated card with backup

Thewidth of card is 45 mmand it is produced in three input ranges, see
the tabla below. it can be used for powering from network 230V AC /
50 Hz, but also from DC. The battery charger has identical parameters
to the first version, the battery tester loads the accumulator with a
current about 9 A for a24 V battery and about 4.5 A for a 12V battery.
The cardis equipped with an auxiliary contact - connector ON REL. This
contact can be used to disconnect the backup battery from theunitand
other devices in the switchboard cabinet, when the RTUis switched off
after the power outage and after the discharging of the backup battery.
Compared with previous cards, there is the switch on button BAT ON.
This button activates the unit during the aperation only from the backup
battery. The card also enables to measure the effective value of the
primary power supply voltage within the whole supply range,

Card PWRI-230 BAT24/10




Technical specification of power supply cards with backup
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RTUTM — power backup cards

General description

Power backup card enables to use a batteries for RTU7M backup.
Card switches automatically between external power supply and
connected battery, if the power is lost. It also charges the battery
and chacks the status.

Power backup card RTU7M CHG

Power backup cards are designed for DC. They do not have the
function of power supply for the RTU, they only provide stable
voltage on output, if the power is lost, There must be instalied the
appropriate power supply card in the RTU. The output from power
backup card is connected to the input of power supply card.

One power backup card can provide the backup for the RTU, where
it is fitted in and also for another RTUs (there can be max. 4 RTUs

Technical specification

Ainbien!
1L

connected). So it is not ne-
cessary to have the power
backup card in all RTUs in
system, there is only nece-
ssary touse the batteries and
external power supply with
sufficient performance.

Card works as a battery char- Card RTUTM
ger with the charging current CHG24-24/30
2 A and the extenal power
supply voltage needs not be
higher than the nominal battery voltage. The
charging process is controled in accordance
with ambient temperature and the status of
battery is regularly checked.

Front panel of
card RTU7TM CHG

Hasifskd 53, 70§
Tel.: +420 597 407




General description

The communication cards serve for ensuring the communication
of the RTUTM with the master system and for communication with
slave units. These cards contain four communication interfaces
and have the direct support of many industrial protocols {according
to the type of card and interfaces used, they are [EC £0870-5-101,
1EC 60870-5-1 03, 1EC 60870-5-104, IEC #1850, DNP3, Modbus,
HioCom2). The cards also support yarious company protocols {e.g.
protocot for communication with wireless sensors of current Z70).

We produce tWo principalty different versions of the cards. The first
version labeled as COMIO4 contains 2 37-bit processor and the
gecond version labeled as COMIO-PC2 contains a built-in PC with
operating system on the basis of 05 LINUX.

Both types of communication cards have some interfaces defined
as fixed and some as opticnal. Optional interfaces can be fitted
with rmodules CIOMOD and configured according to the demands of
the stated application. it is necessary to separately specify these
modules in orders, You can see the available options in the table
below. Communication parameters are selin the web interface.

Communication card COMIO4

This card is fitted with four communication interfaces which
provide the user with freedom during the selectionof 2 suitable

Table of standard combin

Note: other combi

Hasitska 53, 70030 Ostrava - Hrabivka, zech Republic

Tel. +420597 A0T 323, Fax: +420 597 407 102, www.rtu.cz

RTUTM - communication cards and modules

communication protocol
and the interface. The
card can also be usedasa
communication converter
or a data concentrator for
slave units.

Communication card
comin-PC2

This card is also fitted
with four communication
interfaces, compared with
the COMIO4 card, and due
to its higher inteMligence, offers greater options. For example, it
includes the ability to manage 2 Jarger number of slave units, the
use of speciat protacoisfor secured communication of in the case of
special requirements, this card canbe used for client modification for
communication options, such as the implementation of the another
standard and special pratocols, efc.

cards COMIOA and COMIO-PC2

Inadditiontothe hasic communication functions, itis also possible
to use thiscard as a communication converter and as @ communi-
cation concentrator. Communication protocols for communication
with slave devices may differ from the communication protocol for
communication with master systems. Both functions of the con-
verter and the congentrator can be implemented at the same time.

ations for individual interfaces of cards comMio4 and cOMIO-PC2

nations can be supplied according to the demands O{CUSIOREr after Consyltatiod with Dspduct manager.




Communication modules CIOMOD

Thesa modules can fill ihe free positions of the communication
cards with the required interfaces. The fist of available interfaces
is in the table.

Parameters of modules CIOMOD
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RTU7M - card with ethernet switch

General description

incases where it is necessary lo expand the number of communica-
tion links with an Ethernet interface, the RTU7M SWITCH-BETH card
is available, Basically, itis the traditional Ethernet switchin the form
of the card for RTU7M, which means that internally, this card does
not communicate with the RTU unit, it only takes the power fromit.
All connections are done externally using connecting cables. The
advaniage is that it is hot necessary to resolve the power supply
and backup as in the case of external switches, and it will save the
space. The number of cards installedinto the system s limited only
by the space in the chassis.

Exaraple of using of card
RTUTM SWITCH-5ETH in data concentrator

Technical specification

Hasigska 53, 700 30 Ostrava - Hrabiivka, Czech Republic
Tel; +420 507 407 323, Fax: +420 BOT 407 102, want.rlu.cz




General description

Digital input cards for RTU7M are produced in several basic variants:

@ direct DI, active,

12 direct DI, passive,
E2 indirect DI, active,
@ indirect DI, passive.

Digital input card

Direct DI

This card has inputs directly connected to the CPU of the RTUTM.
The processor then evaluates and filters the input signals, etc. This
card can be fitted only one in RTUTM chassis in the defined slot
position (according to FW, see the user manual). The advantage is
the support of automation functions such as conditioned control
(relay switching on the basis of the status of the inputs on the
direct DI card).

Indirect DI

The indirect digital input card has its own processor which pro-
cesses the input signals (without the participation of the main
processor of the RTU7M). The card behaves as a slave unit for the
RTUT7 series and data is transferred on an internal bus of the RTUTM
unit, which serves as the communication bridge. The madules sup-
port communication protocols 1EC 60870-5-101, IEC 60870-5-104
and HIOCom2. All the above-mentioned functions are supported
with the exception of the automation functions. The advantage is
the option to fit the cards into any position in the chassis up to the
maximum number of free positions in the chassis.

Active DI

Card is equipped with its own galvanically isolated voitage source,
Input is excited after connection of input pin with externai shared
pin via external contact,

/’/-/"H‘}HH

Al Al AZ A3 A Aﬁ—.ﬂ.ﬁ AT. AB AD LA

Active inputs connection

Hasitska 53, 700 30 Ostrava - Hrablvka, Czech Republic

Tel.: +420 597 407 323, Fax: +420 597 407 102, vww.riu.cz

Passive DI

" These inputs do not have the voltage source fitted. They are acti-

vated after connection of external voltage.

Oéﬁ

Ao_mmmMMAsm-aaAes-A

Passive inputs connection

Basic features

B4 20 (10) = digital input,

B2 isolation 3.75 kV AC,

& indication of excitation of input,

&3 time filter can be set up by SW for both legical levels,

¥ optional double-bit signaling {ex. defining of interposition of
power element),

% configurable maximal allowed number of changes on input per
time interval,

@ input sampling with period T ms,

@ impulse counter and period measuring with
data storage into memory with backup

Processing of input digital
signals

Digital inputs are sampled with the period of
1 ms. The following step is filtration of the signal
changes. The time filter can be set for both logical
Jevels. If the change on the digital input lasts the
stated time, the stated logical level is declared valid
and sent to the master system, if required. With
each change, it is monitored the exceeding of the
maximal set number of changes per minute. If the
maximal number of changes is exceeded, the value
is transferred with a telemetric error. This prevents
the useless trausfer of oscillating values.

Front pane!
)- of D! card
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General description

Digital output cards (DO) offer 10 refay outpuls with
eight NO contacts and two changeover contacts
and they are preduced in two variants for RTUTH:

@ direct DO,
¥ indirect DO.
Digital output card

Direct DO

The direct digital output card is directly physically
connected through power exciters to the digital outputs of the main
processor of the RTUTM. A maximum of two cards can he fitted
into the RTUTM bus, The advantage is the support of automation
functions and the conditioned control {relay switching on the basis
of the status of the inputs on the direct Dl card).

Indirect DO

The indirect digital output card has its own processor which,
through the signal exciter, switches the relay according to the stated
requirements, The card behaves as a slave unit in the RTUT series,
data is transferred on an internal bus of the RTU7M, which serves
as the communication bridge. The cards support the following
communication protocols: IEC 60870-5-101, 1EC 60870-5-104 and
HIOCom2, Conditfonal control and automation functions are not
implemented. The card enables the remote upgrading of FW.

o=

Hasidska 53, 700 30 Ostrava - Hrabiivka, Czech Republic

Technicka specifikace karet digitalnich vystupt
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Basic features

[ 10 =xrelay DO 8 A/250 V AC or 8 A/24 V DC,

B2 8x NO contact, 2 x changeover contact

4 HW and SW protection against accidental switching of output,
[ adjustable time of closed contact,

¥ interference protection during switching of relay contact,

I3 special funclions of some DO (thermostat control, protection}.

Security of digital outputs

Great attention is focused on protection against accidental swit-
ching of the DO, It is resolved at two levels:

4 SWlevel - atwo-phase control of the relay switching s used. To
be the command executed, the unit must receive two identical
commands for switching of a relay in the stated time interval.

& HW level - each relay is controlled by two exciters, To perform
the switching, both exciters must be activated at the same time.
Each exciter is controlled by its own processor.

Special functions

Depending on the type of FW, some DO may have a reserved function.
An example is the switching of the heating in the switchboard cabinet
depending on the temperature measured
by the external sensor,
funetion for controlling
of the power element du-
ring the evaluation of the
earth fault, short circuit or
overcurrent, ete.

Front panel
of DO card




General description

The card provides 16 digital inputs, 5 relay
outputs with 4 normally open contacts and
1 changeover contact, Combined cards are
produced only in the direct version, i.e. it is
possible to fit only one card into the RTU7M
chassis.

Combined card
of digital 1/0

Digital inputs

Digital inputs {DI) are galvanically isolated from the unit but there is

noisolation between them, They are produced in two basic versions:

I direct DI, active,
[& direct DI, passive.

Direct DI

Digital outputs

Relays are excited through power exciters
directly from main CPU of RTU7M. The
advantage is the support of automation
functions and the conditioned control (relay
switching on the basis of the status of the

RTU7M - combined cards of digital inputs and outputs

inputs).
Basic features -
Outputs connection
Inputs
B 10 x digital input with indication of input excitation,
[ isolation 3.75 kV AC,
& time filter can be set up by SW for both logical levels,

&
©

This card has inputs directly connected to the CPU of the RTUTI.

The processor then evaluates and filters the input signals, ete.
The advantage is the suppert of automation functicns such as

ER

conditioned control {relay switching on the basis of the status of

the inputs on the direct DI card}.

Outputs
Active DI [ 5 xrelay B A@250 V AC /8 A@24 V DC,
Card is equipped with its own galvanically isolated voltage source. & 4 % normally open contact, T x changeover

Input is excited after connection of input pin with external shared

pin via external contact.

Wil

A0 AT AZ AT A AB AB AT A8 AD LA

Active inputs connection

Passive DI

These inputs do not have the voltage source fitted. They are acti
vated after connection of external voltage.

A._D_M.Az{\_@M-ASASNMA_QI-A

Passive inputs connection

@

14
&

&

Processing of input
digital signals

Dl are sampled with the period of 1 ms. The fo-
- llowing step is filtration of the signal changes.
The time filter can be set for both logical levels.
1 the change on the DI lasts the stated time, the
stated logical leve! is declared valid and sent to

optional double-bit signaling

configurable maximal allowed number of changes on input per
time interval,

input sampling with period 1 ms,

impulse counter and period measuring with data storage into
memaory with backup. ’

contact,

HW and SW protection against accidental
switching,

adjustable time of closed contact,
interference protection during switching of
relay contact,

special functions {thermostat control,
protection).

 if required, With each change,

Front panel
ric error. Thrs prevents of combined
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RTU7M - indirect analog inputs

General description

Indirect measurement cards are fitted with a powerful signal
pracessor for processing of measured signals. In this case, the
RTU7M unit serves only as a communication bridge for the data
transmission. The advantage of these cards is the possibility to
use more cards in one chassis in any position, the disadvantage
is that it is impossible to use them for protective functions. After
consultation with the manufacturer, it is possible to adjust the

~ parameters of inputs.

-

Hasitskd 53, 700 30 Gstrava - Hrabiivka, Czech Republic
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M3ZQ cards

In power industry applicaticns these cards are used as indicators
of short circuits, over-currents and earth faults. They are especially
stitable for use in cable networks. In the case of three-phase alter-
nating measurements, there are regularly calculated the effective
valties of currents in individual phases, effective value | and average
value of current |___. In addition, there is evaluated the exceeding
of the parameterized limits for individual phase currents and the
current 0. After exceeding of the limits during the stated period,
there are signaled the earth fault, short circuit and the overcurrent.
Allinputs are galvanically isolated from the remaining part of the
unit, Individual inputs are not galvanically separated between each
other.

Al-xl a At-xID cards

These cards are designed for the measurement of output DC current
signals from sensors and measuring converters. They are produced
with various input numbers (3, 6, and on request up 10 9 or 12), All
inputs are galvanically isolated from the remaining part of the unit,
Individual inputs are not galvanically separated between each other.
The measuring range can be parameterized in the RTU UC. Ranges
0 to 20 mA DC, 4 to 20 mA DC, -20 1o 420 mA DC are available.
Measurements of current are processed using a powerful signal
processor, |f the measured value is out of the parameterized range
of measurement, it is transferred as invalid.

3¢ -20to 20mADS

3 0ie 20MADC

Ut Uz, U3 I, 12,1

Fxample of connection of card Al-61D with different
measuring ranges of input groups




General description

Combined indirect anafogue input cards are fitted with their own
powerful signal processor for processing of the measured signals,
Moreover, some types are fitted with their own digital inputs and
outputs. The RTU7M unit serves in this case only as a commu-
nication bridge for the data transmission. According to the type
and construction of the analogue inputs and the digital inputs
and outputs, each card in this series is designed for specific
application.

M3ZQ-xl cards

M3ZQ-Al card

This card is fitted with one group of 3-phase voltage inputs 1V
AC, one group of 3-phase current inputs 5 mA AC and six inputs
0-20 mADC {+/- 20 mA DC). The card is designed, for example, for
use in dispatch control applications and monitoring of renewable
energy sources.

Analogue inputs in the first two groups are designed for connection
to the modules of series EXT Al-MTI, EXT AI-MTU, which are fitted
with measuring transformers for current o voltage. Analogue inputs
in the further two groups (in tota! 6 analogue inputs) are primarily
designed for the connection of sensors and converters of electric
{P. Q) and non-electric values (temperature, exposure, etc.).

VI, LLUS B R

Example of connection of RTU7M M3ZQ-Al analog inputs,
RES monitering

Hasi@skd 53, 700 30 Ostrava - Hrabiivka, Czech Republic

" current inputs 5 mA AC and two groups of
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RTU7M — combined indirect analog input cards

The three-phase measurement of cuirents
and voltage in the first two groups of analog
inputs are processed by the powerful signal
processor on the card. Other values are cal-
culated, e.9. U, U, U, P @, S, f, etc. The
card does not provide protection or fault
recording functions.

M3ZQ-Bl card
This card is fitted with two groups of 3-phase

3-phase current inputs 20 mA AC. Individual
inputs are galvanically isolated from the
remaining part of the unit. Three-phase
measurements of the current are processed by a powerful signal
processor. For each 3-phase measurement, the functions of the indi-
cators for short circuits, overcurrents and earth faults are supported.
Optionally, for the evaluation of the short circuit and overcurrent, it
is possible to activate filters for the first harmonic component of the
measured signal, In the case of failure, the individual failure indicators
provide failure records in the COMTRADE format or in a binary file.

M32Q card

Analogue inputs in the first two GRP-1 and GRP-2 groups are
designed for connection to the modules of the EXT Al MTI series,
which are fitted with measuring current transformers. Analogue
inputs in the further two GRP 3 and GRP 4 groups are primarily
designed for the connection of measuring transformers of eurrents
with an output of 20 mA.




EP cards

EP card without DI/DO with 3V and 31 measurement

This card is the basic type of card fitted with three voltage inputs
with overloading of 1.2 {optionally 1.3 % U ) and three current
inputs with different overloadability according to the type of appli-
cation. Nominal ranges are adapted to various types of measuring
transformers of voltage {(MTU) and current (MTI}, The values in the
overloaded ranges are also measured. In all cases, the maximal
overloading (the robustness) of the analogue inputsis 100 Afor 1,

Usually, the overloading about 2 x |_is used in applications of P, @,
U, | measurement, the overloading 10 x [ is used in applications
like indicator of earth faults and short circuits and the overloading
30 x1_is used in applications working as a protection of outlet.

" Three-phase measurements of current and voltage are processed
by a powerful signal processor, Other values are calculated, e.g. U, ,
U,, U, R0, S, 1, etc. Both groups of inputs are galvanically isolated
from the remaining part of the unit with 4 kV AC isolation for one
minute. This isolation is also between both groups of analogue
inputs and between individuat current inputs,

The card provides two blocks of protective functions with the option
of local and remote indication of faults and provides faults recording.
From the protective functions, the functions 50, 57, 67, 50N, 51N, 67N
are supported, along with voltage and frequency protection, current
and voltage asymmetry and sensitive directional earth fault protection.

Thera are six programmable LED indicators on the front panel of
the card that can be used for local signaling of faults. For the local
reset of the signaling, it is possible to use the RST button whose
function can alsa be programmed.

EP card with DI/DO with 4V and 4] measurement

Compared with EP cards without DI/DO, these cards are fitted with
digital inputs and outpuls and with analogue inputs for measurement
of 1, and U, (for measurement of U, or other voltage variable). The card
can serve as complete protection with the option to control the power
element on the lines. Cards are produced with eight digital inputs and
four digital outputs. Through the card parameterization, itis possible
to set the source of measurement |, and U . The card can calculate,
and U, from the measurements of the phase currents and voltages or
can measure them via fourth analegue inputs, This solution increases
the sensitivity and accuracy of earth fault protestion, if summation
measuring current and voltage transformers ard

Similarly to EP card without DI/DO, all protectivg
lable, as well as fault recorder, In addition, autosti
reclosing and disconnection in the voltage-free pal

According to the type of the eard, digital inputs ¥
various values of signaling voitages 24,48, 110 and Q3
can be connected as active or passive.

Hasitska 53, 700 30 Ostrava - Hrabiivka, Czech
Tel.: +420 597 407 323, Fax: +420 597 407 102,

Card EP 4U41
with 801 4D0

Card EP 3031
without DI/BO

High current card EP 4U4l
with 801 4D0

According to the type of card, EP cards with DI/DO occupy two or
three positions in the RTUTM chassis.

EP cards with special combinations of inputs

EP cards are designed with certain number of analog and inputs
that can be combined according to the needs of customer. After
consultation with the producer, it is possible to prepare special
combination of voltage or current inputs adjusted to the specific
range of sensors used in given application. This way were prepared
for example following versions of cards for special purposes:

& EP card for sensors FS1 36 and FSU 36, which are used for
example for sectionalizers. All analogue inputs on the card are
voltage inputs and are galvanically isolated and divided into
two groups which are also galvanically isclated. In the case of
connection with current sensor FSI 36, the use of an external
loading resistor is presumed. The fourth voltage input U, is used
for measurement of voltage U, (voltage on A side of switching
element, where is fitted the power supply transformer), All
protective functions are available, as well as the automation
functions and fault recorder.

@ EP card for capacitive sensors VSO 25 - three voltage inputs
of this card are optimized for using with sensors VS0 25. The
fourth voltage input U, is used for measuring of voltage U,
Four current inputs have nominal range 1 A with measuring up
to 30 x | . These cards are typically used as control unit and
protection for reclosers or sectionalizers (disconnectors).

¥ EP card for Recloser GVR - three voltage inputs of this card

are optimized for using with converter 10 kv / 1V, which is

part of delivery of recloser GVR with capacitive sensors. The
fourth voltage input U, is used for measuring of voltage U,. Four
current inptits have nominal range 5 mA with measuring up to

30 x|, There are available all protective functions, automation

functions a recorder of faults, similarly to all other types of EP

cards with measuring of 4V 41,

Othey commoniy,used combinations of card are visible in table
Ordertyg informatiyp (in the end of this chapter).
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Passive DI connection Active DI connection DO connection

Product code description of EP cards

RTUTY

Product group
Number of voltage inputs (optionally AC or DC only)

M EP-4U ]ﬂ_ﬂlﬂ&-ﬂﬂ%ngOO-__-DlOS-L

| e

—1=
S
=
(=

Nomital range of voltage inputs

Range for overloading of veltage inpuls

Number of current inputs {optionally AC or DC only)

Nominal range of current inputs

Range for overloading of current inputs V\

Isolation of inputs and the rest of card

Eight digital inputs . I\
{ndirect DI card \\\Q\ \\ \\\\
signaling {excitation) voltage [evel for DI N \ NS
Four digital outputs NN X 8
Indirect DO card

00 30 Ostrava - Hrabfivka, Czech Republic
23, Fax; +420 597 407 102, wyav.rte.cz
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RIVIM FEXaGp [ frony 20mA converte

Note:  1.The power consumption of EP card witRyassive DNPX and PXDcode) is 0.4 W lower than active versions.
2. Other combinations and input values catide deliveredhafter consilialion with producer.

Hasigska'g3, 700 308strava - Hrabtivka, Czech Republic
els+420 59A407 323, Fax+420 597 407 102, www.rtuv.cz
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Panel SIG-D-EXTxx

General description

This panel is designed and adapted for mounting to the RTUTM
modular units. It is fitted with LED indication, control buttons and
switch for local and remote control. The panelis used in the power
industry applications, mainly for remotely controlled disconnectors
and remotely controlled reclosers. There are signaled the statuses of
the disconnector, as error statuses on the lines, the communication
and the backup hattery statuses.

The panel is typically installed so that after opening the switchboard
cabinet door, anly this signaling and control panel is visible when
passing through the sub-panel which covers the other electronic
system, including RTU. As the panel is mounted directly on the
RTU7M unit, it is not necessary to use the sub-panel if the user
does not require it,

S1G-D-EXT can be connected to the RTUTM unit using the RS-485
line. The supply voltage for this panel is installed on the same
commimnication line (RS-485). The panel can be supplied on client
demand in a version where the signaling is solved using electro-
magnetic flip dot signs instead the LED. Inthis case, the status after
the RTU switch off remains displayed.

Technical specification

Signaling pane! S1G-D-ETX
without fitted switch and huttons




Panels ESP7

General description

Panel ESPT ~ basic version

This panel is fitted with 22 LED, where the function can be configured
using the standard parameterizing software supplied with RTU (RTU
User center). The parameterization s carried out in the expressions
editor. The RTU FW must be 105.02 or higher. The function of the
individual LED can be set on the basis of the internal statuses of
the RTU{digital inputs, digital outputs, analag inputs, virtual analog
and digital inputs, internal statuses, etc.). Permanent on or off, fast
or sow flashing, response delay, etc. can be set for each LED, The
description of the LED functions on the front panel can be changed
by the user using insert labels. This signaling panel is powered
hy the voltage which is avai-
lable on RS-485 connector
of the communication in-
terface on the RTU7M. Thus
it is not necessary to solve
the backup of the power
suppiy for the signaling pa-
nel. Interconnection is via
a direct cable with RJ-45
terminals on the rear of the
panel.

Panel ESP7 - serfal lina version

Technical specification of ESP7 panels

Panel ESP7-2ETH/F-230

This version of signaling panel contains the same number of signa-
ling LED as the basic version, but it communicates with RTU via an
Ethernetinterface. The same options for individual LED setting and
displaying are valid as in basic version. Unfike the basic version,
this panel has the option of configuration via the web interface.
The panel has two RJ-45 communication connectors - from the
front part of the panel, the other from the rear (the panel works as
a 2-port Ethernet switch). In the rear of the panel are a power supply
connector and a reset button for the initial parameters setting of
the Ethernet interface. The panel can be connected to all RTUTM,
RTUTK/KL and RTU7.4 units
that have an Ethernet com-
munication interface, The
panel can be supplied by DC
or AC, see the table below.

Panef ESP7-2ETH/F-230

Hasitska 53, 700 30 Ostrava - Hrab(ivka, Czech Republic
Tel.: +420 597 407 323, Fax: +420 597 407 102, wwnw.rt




Panel ERICT51x

General description

Panel ERICis a user interface for ELVAC RTU. It is configured directly
for specific RTU configuration used for control and measuring of
outlets in substations and switching stations. It can be mounted
into the hole in front panel (door) or on a rear mounting plate in
switchboard cabinet, version 1516 also into 19" rack.

ERIC is equipped with touchsereen display, where the data from RTU
can be read, especially measured values, messages from protections
about faults on lines, eventually other information necessary for
user, For local contro] in substations it is also equipped with set
of switches, buttons and indicators, like cross for indication of
switching element status and indicators of fault or outlet earthing,

Advantages:

2 Fultlocal control and information about section controlled via RTU.

B This solution can replace complicated cabling, which is often
carried out on the door of cell/switchboard for indication and
control of outlets,

4 |t can save the digital inputs in RTU, which are used for other
variants of indication.

[ Thanksto combination of data reading, displaying and control,
there is possible to a certain extent to replace a local SCADA/
HMI solution in affordable price, In some applications it can also
eliminate computers, which are sensitive to the environment
and handling,

It indicates the fault on outlet {short circuit etc.).

Technical specification of panels ERIC151x

ERICT516
for 19" rack mounting,
eventually inta panet

need of training for operators.
Industrial design, wide range
of operating temperatures.
& Itis not computer, thus it is
not attractive for thieves.

® Intuitive control, there is no
&

ERIC1512
for panel mounting

Basic features of unit

® Communicatich with RTU through RS-485 (ot Ethemet),

[ external powering 24V DC,

[ touchscreen display 2,8,

[ switch for local and remote control,

E2 RESET button for reset of indication of fault on lines,

¥ SELECT hutton for enabling of control of switching element (it
is necessary to press two buttons for control which prevents
accidental manipulation),

& indication cross for active line indication,

4 indication of outlet earthing,

® indication of fault, the source of fault can be read on display,

B switches On/Off for each switching element.
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GSM and GPS antennas

ELVAC RTUs are used with GSM antennas with these types of
connectors:

& FME - the most frequently used version by ELVAC RTU. The
female antenna connector has an outside thread and the RTU
has a male connector with an inside thread,

¥ SMA - maleantenna connector with inside thread and the RTU
has a female connector with an outside thread.

In addition to the required type of connectors, for the specification
it is necessary to mention the following requirements for the type
of antenna:

¥ antenna is fastened directly to RTU connector or through the
cable with defined length,

&2 outdoor orindoor placement,

&2 type of fixation of the antenna rod - magnetic, screwed,

B2 again of the antenna in dB.

According to these specifications, we can provide the most suitable
type of the antenna. The most frequently used types of GSM aerials
are in the pictures.

GPS signal used in systems for time synchronization can be

received through outdoor screw GPS antenna. An example is the
type in the picture.

Backup batteries

ELVAC RTUs use lead acid batteries with the voltage 12V for backup.
The capacity is chosen according to the system consumption and
the operation time when powered from battery.

Two most frequently used types are shown in the pictures. The upper
one shows the battery with capacity 7Ah used for backup of the
separale RTU. The lower one shows the battery with capacity 28Ah
used for powering the RTU including another devices, like motor of
disconnector, These batteries are connected two into 24V backup.

We can provide for smaller types also battyry holders,for DIN rail
or panel,

Battery 12 V/28 Ah

Magnelic GSM antenna 5dB Screw GSM antenna 3dB
for indoor use for outdoor use
with connector FME with connector FME
with length of cable 3 m with length of cable 4.5 m

Screw GPS antenna 30 dB
for outdoor use with connector SMA
with length of cable 3 m

Battery 12 V/7 Ah

X steava - Hrabiivka, Czech Republic
97 407 323, FaW. +420 697 407 102, www.rtu.cz




External power supplies

In some cases, due to various reasons regarding the RTU configu-
ration, it is necessary to use an external power supply. We offer
high-quality and refiable power supplies from verified brands.

Insituations where the measured variable achieves values outside
the range of measuring inputs, various types of transformers and
sensors are used which modify the signal for the required range.
We offer: ‘

X power supply (interphase) transformers,

© measuring voltage transformers,

B measuring current transformers,

measuring current transformers with split core,
@ capacitive sensors for voltage measuring,

& Rogowski coils,

The measuring range of cards can be modifted via external modules
with the following labels:

§ EXT Al-MTI for current measuring,
€ EXT A-MTU for voltage measuring.

Panel computers and HMI

inmodern energy applications, there are requirements for high-qua-
lity visualization of monitored processes, simple control and setting
of required parameters, Wide range of panel computers and HMI
panels connected through Ethemet interface or RS-485 can be used
for these purposes. The powerful processors with the required LCD
displays with touchscreen, eventually with membrane keyboards for
easy control, fully satisfy all requirements,

The offer includes a wide range of such products from various
global brands. The specification can be fully adjusted to the stated
application. The offer of panel PCs and HMIs is in the e-shop www.
elvac.eu,

Hasidskd 53, 700 30 Ostrava - Hrablivka,
Tel.: +420 597 407 323, Fax; +420 597 407

Power supply 12 V for
mounting on DIN rail

Measuring transformers, power supply transformers and sensors

Examples (from left): Power supply transformer, measuring transformer
with split core, capacitive sensor for voltage nieasurement,

ples of panel PCs and HMIs










EPG7

General description

The EPGT is a compact generator of AC or DC three-phase currents
in values up to the tens of mA primarily designed for testing of the
correct functions of the measurements and protections of RTU
units or other devices, where are the parameters of EPG7 suitable,
The device can also be used as a simple process calibrator - the
output current corresponds within the declared accuracy to the
value shown an the display.

When fitted with a voltage card, the device can generate three-phase
AC or DC voltage up to units of volts, There are 4 digital inputs and
4 digital outputs which can be used in advanced functions for
testing of the protections.

All versions of the device are fitted with a 4-line LCD display with
a rotary knob with an integrated control button. A USB interface is
used for communication with the user SW, The analogue outputs, digi-
tal outputs, digital inputs and USB interface are galvanically isolated,

The device can be powered by 4 x AA Nibh batteries or from an
external adapter. When powered from batteries, the operating
time is approximately 2 hours {permanent generation of 45 mA AC
currents on all outputs), The discharging of batteries is indicated
by the LED diode. The internal fast charger has LED signaling of
the charging process.

EPG7 ways of using

¥ currents generation, eventually voltage, AC / DC,

¥ P Qgeneration

&% phase to phase voltage setup,

& independent amplitude, frequency, phase setup for individual
outputs,

¥ playing of records from protectlons {proprietary format REC
from ELVAC RTU, COMTRADE),

2 simulator of status of
powier element, including
the interposition,

& optional control and rea-
ding of DI/DO,

& protection tests - current,
earth, voTtage frequency,

& tests of fault currents

indicators,

test of reclosing,

test of disconnecting in

voltage-free pause,

& multichannel process
calibrator,

& E

Basic features

[ three-channel currents generator in range 0 to 45 mA AC and
0o 260 mA DC,

F2 in extended version three-channe! voltage generator 0to 7V
ACand D to 10V DG,

i analog output protection against overioading with indication,

& 4% Dl and in extended version 4 x DO for tests of protections

@ alphanumeric LCD display and rotary knob with integrated
button for easy control,

& powering from NiMH batteries or exlernal adapter,

& integrated fast battery charger,

& USB 2.0 interface with galvanic isolation,

% wide range of user FW,

¥ optional user upgrade of FW according to demanded
functionality,

& upper versions of FW can generate fault waveforms obtained
from protections (format COMTRADE, proprietary format REC
of ELVAC RTU),

& optional storage of generated waveforms in internal memory,

& upper function for tests of protection functions are in specia-
lized FW,

B4 operating SW is available for PC.

Availahle HW variants of EPGY

HasiZskd 53, 700 30 Ostrava - Hrabiivka, Czech Republic
400 597 407 323, Fax: +420 597 407 102, www.rtu.cz



Description of available FW for EPG7

Basic

The basic version of FW can generate AC or DC currents. Fixed
frequency 50Hz and phase shift 120° are set for AC waveforms.
The user only changes the amplitude of the generated signal - the
same in all three phases. There is the option to read D. This SW
module is always available. '

Voltage generator

Generation of AC or DC currents and voltages. The other functions
are the same as for the basic FW, In addition, the option to contro!
and read DI/DO is available.

Function gererator

--It enables to set independent amplitudes, frequencies and phase
* shifts on individual voltage and cuirent otitputs.

Record player

Option to play fault records from protections (formats COMTRADE,
proprietary REC} ~ requires SW on PC. -

IPP tester

FW provides functions for automatic testing of the indicators of
fault currents. '

Protection tester

Automatic testing of protection in RTU units.

Individual modules can be mutually combined, according to the de-
mand for the specific use. To activate, it is necessary toupload into
the device the appropriate license bundled with the serial number
{if the device is ordered together with the required configuration of
FW modules, the appropriate licenses will be uploaded in the pro-
duction).

Hasitsk4 53, 700 30 Ostrava - Hrabtivka, Czech
Tel: +420 597 407 323, Fax: +420 597 407 102, v

User SW for EPG7

User software EPGAP for PC (0S MS Windows) can be purchased
for using of the EPG7 with maximum comfort. The basic functions
include firmware updates and the uploading of license numbers
for FW modules. The number of functions accessible from the user
interface corresponds to the options of the EPGY aceording to the
license of FW. Besides the comfortable control of all parameters
{amplitude, frequency, phase, ...), it is possible, with the appropriate
FW license, 1o download faull records from ELVAC RTU units in
the REC format, or from any protection in the standard format
COMTRADE, upload them into the generator memary and then
to generate on its output, There is also the option to create own
waveforms for specific testing purposes. There can be read from
the generator an error statuses (diagnostics, checking of generated
values is available} and timestamps of changes on digital inputs
{D1 data logger). The user interface also enables to set the digital
outputs, eventually the parameters of the routines for automatic
testing of the RTU units (including simulation of the response of
the power element),

Bi-directional communication between the PC and the generator is
ensured through an USB communication interface.

ek B LN R
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SW EPGAP

Summary of SW EPGAP functions

[@ Operating parameters setting of generator in remote control
mode, setting of primary and secondary values conversion,
generating of Vand |,

user parameters settings of device,

work with fault records,

formats REC and COMTRADE,
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Basic features

=
&

2]

]

Technical parameters

EPG7 HP

expansion of generator EPGT by power outputs,

designed for testing the correct function of protection and
measurements in the standard ranges {100V, 1 or 5 4),
communication beiween the generator and the power module,
transmission of ranges, calibration and error messages,

easy transport in case with wheels, the device can be removed
and placed on a table,

optional external battery pack, converter for powering from
12724V,

EPGT7 HP

Hasitska 53, 700 30 Ostrava - Hrablivka, Czech Republic
Tel.: +420 597 407 323, Fax: +420 597 407 102, wwwirtu.cz
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General description

In many critical applications, the necessary requirement s to ensure
a permanent power supply for key equipment irrespective of any bre-
akdown in the electric network, This requirement is usually solved
by power supplies with battery backup (UPS), although this is not
the only possible and technically suitable solution, UPS ensures the
delivery of energy only during the limited time depending on the ca-
pacity of hatteries, while batteries are cften the source of problems
from long term point of view, Their capacity decreases in time and
it is necessary to ensure aregular maintenance. The alternative for
reliable powering of electronic control systems Is powering from two
independent sources of electric energy, eventually from one primary
source and centrally managed battery backup. For this puipose has
been designed the redundant power supply RPS 1L,

This power supply has fully modular concept with wide range of
diagnostic functions. Two input modules serve for the connection
of independent sources at various voltage evels, It allows the using
of two sources at 230 V AC, as well as any other combination of AC
or DC sources. Their task is also to ensure the galvanic isolation
of individual inlets.

Upto fourindependent output modules can be fitted into the output
positions. They ensure the conversion into needed voltage levels
and also the overcurrent limitation, eventually another galvanic
isolation for individual outputs.

Configuration example of RPS Il (from left):

E2 2 xinput cards with optional source voltage
& 1 x diagnostic and communication card

1 3 xoutput cards with opticnal output voltage
&3 1 x special card with integrated GSM modem and bag

Allinput and output modules can be replaced during the operation
which enables to replace damaged modules or exchange with
another type without the need to turn off the entire device. The unit
is suitably completed by a diagnostic module in the version with an
Ethernet or GSMinterface for remote supervision and control of the
device. The diagnostics provides information about the actual status
of each module, value of the voltages and current consumptions.
In addition, the ventilators in the box and the temperature on each
module are checked,

The RPS 11 is the ideal power supply center for important techno-
logical equipment and devices.

Typical areas of use:

& control systems in energetics,

@ control systems of important technology lines and machines
in industry,

2 telecommunication systems and industrial data networks,

& mobile measuring equipment (installation in vehicles, alterna-
tive power supply of 12/24 V DC or external inlet 230 V AC with
optional switching during operation),

[cska 53,500 30 Ostrava - Hrabtivka, Czech Republic
0 507 407 323, Fax: +420 597 407 102, www.riu.cz




RPS Il - chaslsis and bus

General description

The chassis and metal sheets are constructed from high-quality
aluminum alloy with an anodizing surface treatment. The chassis
has high mechanical stabifity and is designed for assembly inte
19" construction. In the chassis, which is filted with a bus, is space
for 7 modules. Input modules can be fitted into positions T and 2,
wihile position 3 is designed for the diagnostic card and positions
4,5, 6 and 7 are designed for output modules. The bus ensures
the merging of the outputs of both input modules, the division of
power between these modules in normal operation, separation of
the disconnected or damaged module. From the merged 28.3 V
voltage, the auxiliary 12V voltage s stabilized which serves for the
powering of thermally regulated ventilators and the control part of
the ouiput modules, 12 V s stabilized by two switching stabilizers
in the redundant mode for increasing of the reliability (voliage

Hasiéska 53, 700 30 Ostrava - Hrablivka, Czech Republic
Tel.: +420 597 407 323, Fax: +420 597 407 102, www.rtu.cz

12V A, 12V B). If a diagnostic card is installed, the voltage values
of 28.3 V.72 V Aand 12V B are measured and transferred into the
supervisory system, The maximum total permanent power supplie
by all output modules connected to the bus is 250 W,

Basic features

[ 2 positions for input power modules,

B2 4 positions for output power modules,

& 1 positions for diagnostic card,

& width 197 (482.6 mm),

& height 4 U (177 mm)},

& interior and exterior dimensions comply with IEC 60 297-3-101,
102,103,

& EMC/EMI compatibility.




General description

The chassis of the RPS It can be fitted with two input power cards.
These cards ensure the redundancy of the whole power supply. To
keep the full redundancy, the total output load from these cards
must not exceed 250W. The hardware ensures the equal division
of power from input cards, if both are installed.

Cards are designed as Hot-Swap; this means that they can be changed
during the operation of the power supply without affecting the function
of the remaining cards, The cards are produced for a wide range of input
voltages, Cards with various input voltages can be freely combined.

Input cards are fitted with DC/DC converters which transform input
voltage to 28.3 V. Inaddition, the converters ensure galvanicisolation
between input inlets and the 28.3 V voltage distribution on the bus.
This voltage serves for powering of the power parts of the output and
diagnostic cards. The inpist power supply cards communicate with
the other cards via internal communication bus. Each input power
supply card is fitted with its own measurement of the output current
and voltage. This data is used for the built-in function of protection
(short circuit, overcurrent, undervoltage and overvoliage).

The short circuit protection cannet be parameterized and is solved
on the card using two methods, The first is the hardware solution,
alectronic current fuse. The second is the software solution where
the short circuit is evaluated by the processor from the measurement
of the output current and voltage. Over-current, under-voltage and
over-voltage protection is evaluated from the measured current and
voltage by the processor and can be parameterized from the supervi-
sory systemy, Itis also possible to enable or disable these protections.

Technical specification

RPS Il - input power supply cards

Hasitskae3, 700
Tel.: +420 597 407 323, Fax: 420 537 4077102, www.rtils

Thermal sensor placed on the cards evaluates the temperature
near the power elements and transfers the measured values tothe
supervisory system. '

Basic parameters

@ redundant mode,

&3 Hot-Swap,

& isolation input/output 2 kV AC (for 1 minute),

2 power 250 W, .

% measured output voltage, current and temperature,

@ protective functions (overcurrent, shart cireuit, overvoltage and
undervoltage),

[ signaling LED for card status,

&2 remote control and monitoring (with diag. card),

&2 remote firmware upgrade (with diag. card),

& wide range of input volfages.

Input power supply card
for 230V AC

tllfstrava - Hrablivka, ozech Repyblic




RPS Il - output power supply cards

General description Basic parameters

The chassis of the RPS Il can be fitted with up to four output power & Hot-Swap,

supply cards (positions 4-7). The total maximum output load from ¥} measured output voltage, current and temperature,

these cards is 250 W while keeping full redundancy of input cards. & protective functions (overcurrent, short circuit, overvoliage

The cards are designed as Hot-Swap. This means that they can be and undervoltage),
changed during the operation of the power supply without affecting [ signaling LED for card status, '
the function of the remaining cards. ¥ remote control and monitoring {with diag. card),

& remote firmware upgrade (with diag. card).
Each output power supply card is fitted with its own measurement
of the output current and voltage - this data is used for the built-in
protection functions (short circuit, overcurrent, undervoltage and
overvoltage).

The short circuit protection cannot be parameterized and is solved
on the card using two methods. The first is the hardware solution,

 electronic current fuse. The second is the software solution where
the short circuit is evaluated by the processor from the measure-
ment of the output cutrent and voltage.

Overcurrent, undervoltage and overvoltage protection protects equip-
ment connected to the output terminals of the card against exceeding
the parameters, which can eccur in the case of the failure of the card.
This protection is evaluated from the measured current and voitage
by the processor and can be parametetized from the supervisory
system. It is also possible ta enable or disable these protections.

Thermal sensor placed on the cards evaluates the temperature
near the power elements and transfers the measured values to the
supervisory system. The output power supply cards communicate
with the other cards via internal communication bus.

Output power supply card
for24VDC

Technical specification

Hasigska 53, 700 30 Ostrava - Hrabivka, Gzech Republic
Tel.: +420 587 407 323, Fax: +420 507 407 102, www,rtu.cz




RPS Il - diagnostic card

General description

The RPS i can be fitted with the diagnostic card with many functions
and built-in peripherals, As a concept, the card is derived from
RTU units produced by ELVAC, a.s. Like with other modules, the
card communicates with the surroundings through the proprietary
protocol HioCom2,

The function of the diagnostic card is to menitor the internal supply
voltage on the bus in chassis RPS {1, the revolutions of ventilators
in the chassis, and to control the charging of the backup battery
{external or on the MOD BATT module). In addition, the diagnostic
card enables the supervisory system to communicate with individual
cards, and enables the remote monitoring and control of cards,

The following peripherals are fitted on the diagnostic card:

@ 2 digital outputs (contact relay NO)

% 4 digital inputs {active, 24 V, other configurations are possible)
& input for external thermal sensor

[ 2 serial, galvanically isolated ports

Using peripherals, it is possible to control, monitor and communicate
with other equipment in the technology. The powering of the dia-
gnostic card module is backed up by a battery which can be external
orjocated on the MOD BATT module directly in the chassis of RPS 1.

Technical specification

I remote upgrade

The diagnostic card can be fitted with various communicatio

interfaces such as GPRS, Ethernet, or others according to requ
of the client (RS-232, RS-485, CLO, opticat).

Basic parameters

& Hot-Swap,

& interfaces GPRS/Ethernet,

& 4 digital inputs,

[ 2 digital outputs,

12 internal and external thermal sensor,

[ 2 x serial galvanically isolated port,

&3 monitoring of bus voltage and fan speed,

¥ backup battery charging contro! (12V),

& signaling LED for card status,

14 enables supervisory system to communicate
with individual cards,

{2 enables the remote
control and monitoring
of cards,

of firmware,

Diagnostic card
with GPRS interface




RPS Il - special cards

ELVAC, a.5. while aiming to meet client demands, constantly expands power supply but they use the advantage of redundant powers pply
its product portfolio. The result is, among others, an expansion of which is provided by input modules fitted in the RPS 1 chassi and
product line of output cards for the RPS Il by special cards, These the compact character of such solution. Another advantage isthe

cards are a specialized devices which have different function than option of remote contro! if the diagnostic card is install

RPS Il - MOD BATT

General description

MOD BATT is a speciat output card whichintegrates the GSM/GPRS
modem with the RS-232 interface together with the backup batiery
which is designed for backup of the diagnostic card. The chassis of
the RPS !l can be fitted with one to four MOD BATT modules. If the
chassis is fitted with a diagnostic card, the card RPS 11-MOD BATT
provides the supesvisory system with information about the supply
voltage of the GSM/GPRS module, temperature of the battery, switch
status, modem status and the position of the module in the chassis.

Basic features

% Hot-Swap,

& GSM/GPRS/EDGE modem with RS-232,
¥ backup battery for diagnostic card,

1 internal thermal sensor,

% signaling LED for card stalus,

& remote control and monitoring (with diag. card), Card MOD BATT
&1 remote upgrade of firmware {with diag, card).

Technical specification

Hasicska 53, 700 30 Ostrava - Hrabiivka, Czech Republic
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Diagnostic card MPC3

General description

The MPC3 card is designed for remote monitoring of the status of
the PC. In the basic version, itis a diagnostic module installed in the
chassis of the computer which monitors and indicates the status
of key functions of the computer. In the expanded version, the PC
can be fitted with the communication card for remote monitoring.

it can be used either together with the expanding SNMP agent for
the Windows system (available free of charge), or directly controlled
by the RTU Communication set, which enables access to data by
means of standard interfaces for further user applications.

Basic features

¥ temperature measurement,

fan speed measurements,

6% measurement of DC voltage on power supply,

signaling of status by LED,

galvanically isolated binary inputs,

communicatesvia serial interface RS-232, Ethernet or GSM/GPRS,
four free 170 pins,

optical or acoustic signaling of statuses,

powered directly from bus or standard PC connector.

ESOESEERSR

Technical specification

e

T

Diagnostic module
for chassis

Function
description

Temperature measurement

Up to four thermal sensors can be connected.
Expansion card for
Fan speed measurement communication
The module is fitted with eight connectors for

fans and forwarding the information about the fan speed 1o the

mainboard. Four LEDs provide the indication of the status.

Voltage measurement

Four inputs for the measurement of positive voltage and two inputs
for negative voltage are available (max. 15 V). Their status is merged
into one signaling LED.,

Binary inputs

Two digital inputs are designed for reading of the status of the
redundant power supply. The inputs are optically isolated. Avoltage
of 2 V with any polarity is required for switching on. The statuses
of these Inputs are indicated by LED 8 and 9.

Communication

Expanded version can provide a data through a serial ling, Ethernet
or GSM modem.

Strava - Hrablivka, Czech Republic
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General description

The CONT universal USB converter serves as a carrier for the
CIOMOD communication module series and converts USB commu-
nication to various physical interfaces. The communication runs
through the Virtual COM port drivers, The installed communication

interface {CIOMOD module) is mapped in the 0S as a serial line. .

Individual modules can be easily replaced according to the actua!
demand for the physical communication interface.

The CONVT converter can be used as a service communication
interface between the PC with the User Centre and the RTU7x series.

. The delivery includes a 1m USB cable, CD with drivers, user manual
 and set of replaceable covers for various types of modules. An aerial
**is included for the CONV7-GSM with the CIOMOD-GSM module.

Individual CIOMOD series modules can be ordered separately.

Converter CONV7
with GPRS module

Hasiéska 53, 700 30 Ostrava - Hrablivka, Czech Republic

Universal USB converter CONV7

Tel.; +420 597 407 323, Fax: +420 597 407 102, wwnw.rtu.cz

Basic features

2]

BEE

communication USB converter for various physical inteifac
{replaceable by user),

cariier for all CIOMOD modules,
USB 2.0 Full Speed compatible,
galvanic isolation 2 KV AC (with medules CIOMOD-232 and
CIOMOD-485),

ESD protection on USB interface side, ")
ESD protection on CIOMOD modules,

transfer rate 300 bps up to 1 Mbps with modules CIOMOD-

232 and CIOMOD-485),

with CIOMOD-GSM can be used as an USB (E)YSPRS modem.

Support in 0S

Virtual COM Port drivers are available for these 0S:

2

¢

&

Windows XP. Windows Server 2003, Windows Vista, Windows 7,
Windows Server 2008, Windows Server 2008 R2 and Windows
8/8.1,

Windows Mabile 2003, Windows Mobile 2003 SE, Windows
Maobile 5, Windows Mobile 6, Windows Mobile 6.1, Windows
Mobile 6.5, Windows GE 6.0,

Mac 0S X,

Linux {drivers are part of core from version 2.6.31).

Ordering information
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RTU Comi‘nunication set

Brief characteristics

i Parametrization of RTUs and similar devices (redundant power
supplies RPS Il or diagnostic cards MPG),

I archiving of parameters in database or XML files,

1 diagnostics of units and connected technologies,

& continuous indication of momentary status of units,

@ recording of communication with units to file,

§ control of units outputs,

}  communication link between units and control and visualization
system,

¥ recording of commumcatlon wnh centro[ and visualization

system fo file,

support of standards DDE and OPC, support of communication

protocols IEC 60870-5-101 and IEC 60870-5-104,

various system topologies,

optionat redundant use in hot backup mode.

®

Basic description

The RTU Communication set is a set of programs which enable
the complete and comfortable operation of RTU units and similar
equipment. By using these programs, it is possible to use the
mentioned equipment to its full potential, The communication set
consists of the following basic programs:

© RTU Communicator,
& RTU User center.

The RTU communicator ensures communication with the operated
equipment or with the SCADA system and RTU. The User center pro-
vides the user of the Communication set with a comfortable graphic
userinierface, The Communication set includes the Microsoft SQL
database server,

Communication scheme

RTU connected RY1 copnected RTU connected
directly wer the ethemet ovef the cell network

Topology of Communication set

The Communication set programs {including the SQL server) ¢
installed on ene computer or each on separate computer or they

be arbitrarily combined on their host computers. It is also possibl
to use a multi-user installation where the Communicator and the
SOL server are located on one or two central computers and the
User center is installed on several client computers.

Redundancy

The RTU Communicator can be doubled and used with the re-
dundant connection of such a pair, In this mode, the connection
and communication with RTU units is maintained by one of the
Communicators from the pair and the second fulfills the role of hot
backup. In the case of the breakdown of the first communicator, the
second communicator automatically takes over the communication.
Depending on the MS SOL server used, the backup Communicator
provides services for the User center.

If one MS SQL server in the Express edition is installed with each
Communicator {standard Communication set), then in the case of the
failure of the main Communicator, the backup Communicator only
takes over communication functions, so it maintains the communi-
cation between the SCADA system and the units. It is not possible
to connect to the backup Communicator through the User center,

However, if the user provides MS SQL server with guaranteed
availability or selects the set with MS SQL server standard edition,
the backup Communicator takes over all functions in the case of
failure of the main Communicator, including the possibility of work
in the User center,

Optional components

The optional component of the Communication set can be:
£Z Records viewer,

- & " IEC Master.

The Records viewer is a suitable accesso-
iy of hasic programs if the function for

recording of fault waveforms is used

in the RTUs. The |EC Master serves for

the diagnosis - during the verification of

communication with the units or by RTU
Communicator, it simulates the master
SCADA system,

Hasitska 53, 0 Ostrava - Hrabiivka, Czech Republic
: £420 07 407 323, Fax: +420 597 407 102, www.rtu.cz




RTU Communicator

Brief characteristics

Server for communication with the RTUs and similar equipment
{redundant power supply RPS Il or diagnostic cards MPC),

& communication gate or concentrator hetween the control and
visualization system and the RTUs,

& communication with RTUs through the TCP/IP network by TCP
and UDP communication protocols, )

B communication with RTUs through the RS485 network and
RS232 fine,

% standards DDE and OPC, communication protocols IEC 60870-

- 5-101 and IEC 60870-5-104,

B operation on the background as 0S service,

& configuration in the database and/for in XML file,

% storage of records from RTUs into files,

& recording of values into daily files,

& recording of communication with units into the file,

© recording of communication with control and visualization
‘system into the file, '

B recording of fault and operating messages into the file,

&% option of redundant application in hot backup mode.

Basic description

The RTU Communicator is a server for communication with remote
terminal devices which use the communication protocol HieCom
or HioCom?Z (RTUs, BPS I, diagnostic cards MPC), communication
protocol IEC 60870-5-101 or [EC 60870-5-104. It collects a data
from the connected terminal devices and enables the control of
these devices. It runs in the background of the operating system
as its service. The actual status of the signals and measurements
(only for these transmitted via protocols IEC 60870-5-101/104) can
be browsed on the service web interface. The communicater itseif
does not have a user interface; it is implemented by the RTU User
center, This pair of applications must be completed by the database
server Microsoft SQL.

Communication on the line

The RTU Communicator, in addition to the standard implementa-
tion of the IEC 60870-5-107 protocol, has implemented a special
optimizing algorithm for communication on the fine. The line com-
munication is optimized for the radio network with high latengy
where commands from the control station must be sent preferab
before less critical data, During the command, the stated commu-

nication channel is reserved only for the control which ensures §

the shortest possible time for the execution of the command and
gathering back information about the execution.

For communication on the ling, it is not necessary to implement any
additional configuration. The Communicator itself detects a way of
communication with slave devices on the basis of the presence of
one or more devices under one communication interface.

Hasiska 53, 700 30 Ostrava - Hrabiivka, Czech Republic
Tel.: +420 597 407 323, Fax: +420 597 407 102, wew.riti.cz

External data interfaces

The communicator can provide a collected data to other applica-
tions through its external data interfaces. The applications can
also control terminal devices by means of these interfaces. The
Communicator has three interfaces:

B DDE ~ interface uses DDE technology,

¥ OPC - the interface uses OPC technology. The interface is imple-
mented through the DLL library which operates without the ficense
only for the first 30 minutes after start of the Communicator. For full
operation, the Communicator with OPC license must be purchased,

[ IEC-104 - operates according to the standard IEC 50870-56-104,

in the role of TCP server.

Implementation of the RTU Communicator

The most common implementation of the RTU Communicator is use
as a parl of the Communication set delivered to the RTUs (including
the SQL server in the Express edition). In this implementation, the
Communicator is used as a parametrizing tool, so external data
interfaces are not used, The configuration of the parameterized units
is stored in the database or in an XML file. No extended license is
provided for the Communicator, at the stated moment itis possible to
communicate onlywith one RTU. All Communication set programs are
instalfed on one computer and the Communication setisasingle user,

Afurther type of implementation is the independent concentrator or
communication gate. The Communicator is used this way if there is
demanded a mediator between KTUs and SCADA, 1t is presumed that
the number of terminal units is static. Then itis possible to apply the
Communicator independently without the User center and without
the M3 SQL server, to set it for using an XML file as a storage area for
configurations of RTUs and to exploit some of its external interface.
In this case, it is necessary to purchase the Communicatar with the
expanded license for the appropriate number of terminal units. To
achieve the redundancy, the Communicator can be doubled.

[fthe mediator is required between the SCADA systemand the RTUs bust
itispresumed that during the operation the system will be expanded or
decreased or that the configuration of the units will be changed during
the operation, it is recommended to apply the whole Communication
set in the role of the concentrator or the communication gate. The
Communicator is then installed on the central server and is set so that
the storage of the configuration only uses the database. The SQl. server
isinstalled either dnthe same computer as the Communicator oron ano-

&

inal units and for the appropriate number of
5. By doubling the Communicator, eventually
ith ssible to achieve a redundant character




RTU User center

Brief characteristics

¥ Userinterface for configuration of RTUs,

% data organization in tree structure,

& filtered displaying of tree structure,

& bulk operations,

&% easy user scripts,

@ multi-user mode, access control,

& possibility of connection of hundreds of units,
& storage of tree structure into XML file,

& data storage in SQL server,

Basic description

The RTU User center is a user add-on of the RTU Communicator
and enables the complete and comfortable service of ELVAC RTUs
and similar devices. it does not communicate with RTUs directly,
but through the RTU Communicator. Both applications use the SQL
database as a storage area of the whole data structure. All three
programs are an integral part of the whole package with the name
RTU Communication set and they communicate between each other
through the Ethernet network,

The User center is designed so that it can run in the system in
several installations, it means in multi-user work. Each User center
in the system can only display an image of the status of the system
{measurements and signals) - the off-line mode, or can display
live data as it changes in real time - the on-line mode. The number
of User center running at the stated moment in the on-line mode
is restricted by the provided license. The license provided free of
charge to any purchased ELVAC RTU enables only one on-line User

center. However, it is always valid that one RTU can be configyr
at the same time only by one user, the other users only have acc
for reading.

All data concerning RTUs is arranged into the tree structure. At
the lower layer are the communication channels used by RTUs for
communication {RS-232, UDP / HioCom, TCP client / IEC 60870-5-

704, ete.), then there are its own units or the sfave units and then
there are channels or sub-channels, Each node of this tree structure
contains a set of parameters which describes its properties and
also a set of the actual data which, after the connection to the unit,
displays the status of the node. The display of this infermation can
be configured according to the demands of the user. The opticnal
display also inctudes the option of filtering and help for individual
parameters.

The selected operations can be executed together for more terminal
units or measuring, signaling or control channels. Some mass
operations are directly integrated into the user interface, some
must be implemented through simple user scripts.

The main goal of the application is the parameterization of units
which represents setting the correct values of all parameters
and then the transfer of these parameters through parametrizing
files into the RTU. Everything fs fully simplified. There is Help for
parameter settings, displaying of data types, ranges of values and
units, option for the mass change of parameters for more nodes
and some functions for finding potential conflicts in the sefting. The
process for the parameters transfer into the unit is reduced only
to the selection of this function and then there is a whole series of
actions which remain hidden from the user although the results are
logged into the infermation window.
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Records viewer

Brief characteristics

&% Viewer of records from ELVAC RTUs,

& easy analysis of failures (short circuils, overcurrents, earth
faults),

@ analysis of the behavior of protections and signaling,

@ automatic detection of the type of record {according to the type
of unit),

1 display of waveforms with the instantaneous voltage and current
value,

[2 display of waveforms with effective voltage and current values,

[ calculation and display of waveforms of instantaneous and

" effective values 1, U,
“t&  calculation and display of waveforms of instantaneous and

effective values of harmonic |, U,

[ display of phase diagrams, .

% calculation and display of the time waveform of angle ¢,

¥ change of the scale on the timeline, timestamps (real time),

B2 export of records {formats CSV and Comtrade},

B demo mode for testing.

Basic description

The Records viewer displays the time waveforms of the measured
values, calculated values and flags of protections, indicators of fail
currents and the automatics generated by the ELVAC RTU serias.

This enables a fast analysis of failure states, such earth fault, short
circuits abd overcurrents, This SW can be used with an advantage
during the verification of the correct function of the newly insta-
Hled devices, e.q. for checking the phase

In the first two panels is possible to display the waveforms\pf
instantaneous values of three-phase measurements of the voltage
or currents. The values can also be displayed in the form of phasor
diagrams,

In addition, it is possible to switch display into the mode with
timeline of the effective values of three-phase measurements.
instantaneous and effective values | and U, and the first harmonic
l,and U, are calculated, There ¢an also be displayed timeline of the
angle o, which is also calculated.

The displaying of individual waveforms can be enabled or disabled
using the check boxes next o both panels. In this area, all the values
are displayed depending on the position of the cursor in the graphs,

Third panel shows the protection flags, flags for signaling of
the protection activation, status of the power element ete, It is
possible to detect the reason of running the record and the pro-
tection activation, The meaning of each flag is displayed using the
tooltip.

In ELVAC RTU series, the waveforms are recorded typically 100 ms
hefore the trigger event. The trigger event is displayed on all three
panels. The records also include the timestamps (real time), On
the timeline, it is possible to change the scale and it is possible 1o
scroll fluently through the records.

The Records viewer enables to export data in several formats for use
in further applications - with respect to the option of analysis of the
records from ELVAC RTUs in third parties SW, where the Comtrade
format is especially important.

sequence.

The main window of the application is

divided into three parts:

[ The first and second panel contain
the waveforms of three-phase mea-

surements of the voltages or currents

{combination of 3V+31, 6V, 6! accor-

ding to the RTU configuration},

% in the third pane! are timelines for

individual protection flags, the reasons

for running the records,

BASTIEI A
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I[EC Master

Brief characteristics

% Communicates through protocols IEC 60870-5-107 and {EC
60870-5-104,

1 datatransfer thtough seriatline, TP {client and server) and UDP,

@ displaying of actual signal states and measurement values,

B generating of general query, time synchronization, commands,

¥ ongoing communication recording and storage,

@ slatistics displaying,

¥ easy configuration of application,

1@ possibility of storage and uploading of configuration,

& demo mode for tests.

. Basic description

" The 1EC Master primarily serves for testing and verifying the slave
devices which communicate through IEC 60870-5-101 and IEC
60870-5-104 protocols. For the data transfer, it is possible to
use serial ling, TCP protocols {client and server) and UDP. In the
configuration of the application, it is sufficient to set only several
communication parameters and the application is ready for the use,
The database of signals and measurements is created dynamically., it
is not necessary to define it in advance, The application provides the
states of the signals and the values of measurements (standardized
values and decimal numbers), including quality attributes. It is
possible to send a general query to the slave device, time synchro-
nization, testing command, single-bit and double-bit command with

or without the timestamp, For diagnostic purposes, the list of thq
ongoing communication is displayed. For automatic testing of the
application, there is the interface for running of the test scripts.

Communication log

The ongoing communication can be logged. The user can select
the level of logging. At the first level, clean data is logged which is
sent/comes into/from the selected communication interface. At
the second fevel, transferred data is processed at the level of the
connecting/transport layer (establishment and maintenance of the
connection, ..). The third level logs the application data (values of
signals, measurements ..}. It is possible to save the communication
log for further analysis at the request of the user, or automatically.

Testing interface

The 1EC Master automatically tests the inputs and outputs of the
slave device. It is possible to define the scenario with the events
{output control) and the responses to them (requested signal
states). In addition, there is defined the time limit (the response
must oceur within the predefined time). The output of the test
is the report which contains the list of changes occurred on the
monitored device, inciuding information of whether this change
was or was not expected. After termination of the test, there is
displayed the statistics of faulty (unexpected) signal states. The
inceming measurement only evokes a warning.
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SCADA SW Mikrodispecink

General description

Mikrodispegink is a specialized SCADA system for the monitoring,
control and evaluation of processes in real time which is particu-
larly recommended for the control of electrical networks with high,
medium and low voltage, for applications in power stations and in
control centers. The system enables the safe and effective conirol
of technology from the control center, integrates control systems
in power stations and networks into one unit, and provides actual
images of the controlled technology, historical data and eventually
the predicted data. It creates a support for the preparation, operative
control and the consequent evaluation of the operational processes.

This product has been successfully used for many years in control
center and substatiohs not only in the Czech Republic, but also
abroad and is regularly improved and developed.

Mikrodispetink can be operated on servers and client stations
with 0S MS Windows, for data storage there can be used a cluster
solutions working with other operating systems {Unix, Linux).
Standard HW and SWis used, no special HW and SW is required. The
creation and maintenance of SW SCADA Mikrodispegink is usually
implemented in the Borland Delphi development environment, The
Mikrodispecink control system is designed with maximum modu-
larity and an open character, The basicinterface for data accessis
at the level of DLL, COM/DCOM, UDP/IP and TCP/IP,

The canfiguration of the real control system is created by writing
the data into configuration tables and drawing diagrams in the
graphic editor. Important attributes of the system are reliabifity, easy
applicability, preparation for connection with systems from other
suppliers, effective maintenance and focus on the
user, The system is designed on amodular principle,
is sufficiently adaptable, expandable and enables
problem-free interconnection with further systems,
It ensures maximum accessibility of data from the
individualintegrated monitoring and contral systems.

The control systems for power stations and control
center are integrated into LAN and WAN SCADA,
The system in the control center is designed in a
standard manner with certain HW redundancy. This
redundancy ensures, in the case of a breakdown of
one or mote elements, the access of functions and
data and the minimal or no restriction for users.

locality. It enables the operative change of the s DR
of the area controlled from each workplace. Thy

uniform central model of the whole controlled electricity network is
important for ensuring the effective and safe system administration,
individual data and outputs for users. In one control system, there
is an actual telemetric, eventually manually inserted image of all
controlled networks of high, medium and low voltage. Maximum
access to data from individual integrated control systems is ensu-
red, In the case of non-accessibility of the master system, usually
in the control center, the work is done by local data copy, In this
time, the restriction is only in the fact that in subordinated systems
itis not possible to create and edit shared data; the telemetric data
remains actual.

During the resolution of the communication with other systems, stan-
dardinput/output communication interfaces are used, Mikrodispegink
cah also run as a mediator belween various mutually incompatible
systems that cannot be directly connected. it can also be operated
as a data concentrator and as a simple or network communication
server. Various types of communications are used, point to point
and point to multipoint, including communication through GSM
CSD and GPRS (according to available mobile netwerk generation
in the stated region), Mikrodispeéink has the implemented support
of communication TG 800 Master and Slave (point to point, transit,
line emulation), [EC 870-5-x, MDXL including network version, MCS,
CVM Modbus, DMS, DO100, SAIA S-Bus and others, with the RTU
Communicator there is available also protocol IEC 61850, Great
attention is focused on data security, particularly during the control
when the blocking conditions can be also evaluated. In the case of a
request for the connection of Mikrodispegink to another system, some
of the currently directly supported seriaf communications, including
network, COM/DCOM interfaces can be used, eventually a further
type of interface or communication can be included into the system,

giskd 53, 708, 30'Qstrava - Hrabiivka, Czech Republic
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Brief list of features
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Images — diagrams of electric stations and networks with the
actual statuses and values of measurement, with the option to
place marks and comments, with control, with possible change
of the scale of display and switching into further diagrams.
Diary — protocol with changes and alarm messages with wide
options of the filtration for the displaying, confirmation of changes,
insertion of comments, consequent processing of archived data,
DispP - themodule attomatically evaluates the actual and planned
values of loading, supports trade dispatching centrol in reat time.
Sheets ~ actual and archive summaries of measurements of
hourly sections, maximal, minimal and mean values of loading,
including archiving and possible consequent off-line processing.
Samples ~ module for sampling and archiving of all changes
of measurement values, with on-line and off-line processing of
the values in graphs.

Change caleulations — this function enables to perform effecti-
ve, fast and secure generation and maintenance of the control
system and automatic outputs for displaying, supports the
transparency of the system from the viewpoint of the user
during the accumulation of changes.

Simulation of connection - the user can set the required confi-
guration (modef) of the network with the consequent automatic
recalculation of the topology and evaluation {colouring) of the
network parts and consumers without voltage (for ex. during
a downtime).
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Colouring of diagrams - according to various criteria it is
possible to colour the diagrams of the electric stations and
networks, e.g. according to sources, i.e, with the indication of
the connection to the defined supply node, ete,

Sending of SMS and e-mails — using GSM and Intranet it is
possible to automatically send information about changas of
specified signals or user-typed text messages,

Access through WEB — the pages use the advantages of web
technologies. Necessary components are downloaded automa-
tically to the user's PC. The access to SCADA data is possible
through the intranet {Internet), including tha option of mobile
access through GSM,

Displaying of information from TIS/GIS/CIS (orthofotomap,
clients, ..) to the selected object in the control system (to DTS,
line section, ...).
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SIG-D-EXTxX -~ curHaneH Moayn, BbHileH
. XX- NOKa3ea 3axpaHBalloTo HanpexeHke0s = 5V,12 = 12V a 24 = 24V nanp. barepua

- 5.15.3 TexHuuvecka crieludprKaLiMa Ha MoaynuTe

SIG-D-
Moayn SI1G-D EXTO5 SIG-D-EXT12 SIG-D-EXT24
bpoft Ha LED 10LED (26 16 10
AVOTHTE {9 Gp. AvameTLP Smm, vepseHy 1 1 6p. AnameTsp 10mm, ABYLIBETHY ~HUEPBEH-XBNT}
Wurepdhedic 3a
Bpb3ka ¢ RTU BwTpewHa WuHa RS-485
YCTPORCTBOTO
BaxpaHsawo 3axpaHeaHe o7 BbTpelLHATA g g
HarpEXERVE iHa 5VDC 9-18VDC(max.3W) 18-36VDC(max.3W)
Motpebnenye w
KoHexrop - . | 1 X WAGO 231-304/026-000, yacT oT gocrasxara; 0,08-2,5mm2
TewmneparypeH
AvanasoH -200C po +55C
TemnepaTypa Ha
chXxpanexue -30T Ao +75C
OkonHa
OTHOCUTENHA ) 30% - 95%RH HexoHgeHavpawa
BITXHOCY
Moxputue P20
Moanupa 8 5/8- He moxe pa ce cbopyasa / 1/
10/16 cHoTORA [LHMHA He MOWE Aa ce oﬁopy.qsa MNocTaseHa BBHILUHO, He 3aemMa No3nlUs B LikHaTa

Tabn. 65— CuzHanHu Modyau

5.15.4 OnucaHue Ha KOHEKTOpUTE

o
MuH Onucanune
B +, - 3axpaHsallio HANpexeHhe
A A B CHrHani 3a BpBL3KA oT NUHKWA RS-485

Tabn. - §6 Onucanue Ha koHexmopume SIG-D-EXTxx
Puc. 64 - SIG-D-EXTXx KoHekmaop ’

5.16 CUrHAITHU MOL4YIIN 3A MOHTA2

5.16.1 O6wo onucaHue



HapBUHYK HA NOTHEGUTENS:

MbLpBUAT NpeAcTaBuTen Ha Teau moaynu e ESP7 . Toll e ofopyasan ¢ 22 LED anoaa, uuaTo pyHKLUMOHANHOCT
MOXe fa ce KOHbUrypupa C nomollTa Ha craHaapTeH codTyep 3a napameTpusupane, npeaoctassH kM RTU
yctpoicreara ( RTU MotpeBurenu ueHTsp). MNapamMeTpusupaHeTo ce ocbLiecTABa B eauTopa usobpaxerus. FW
Ha RTU eavHuuute Tpabea pa Gbuge 105.02 unK no-sucox . dyHkumaTa Ha scexn LED Moxe fa ce onpepenu Ha
Hasata Ha BLTPEIHY CheTosHMA Ha RTU epuHvumTe ( AUMWTaNHY  BXOAOBE, AWTMTaNHK  W3XOAM, aranorosu
BXO[0BE, BAPTYanHWU aHanoroBy W QUrWTaNHKW BXOAOBE, BbTPELUHM CLCToAHUA U Ap.) 3a Beekn LED moxe ga ce
HACTPOW Aa CBETY NOCTOSHHO WK A3 e naracHano, ¢ 6kp3o unik 6aBHO Muraxe, cbe 3abaBaHe Ha Peakuui U T.H.
OnucaHneTo Ha hyHrumMuTe Ha LED avoga Ha npeaHus naHen Moxe Ja ce NpoMeHsa oT noTpedurens.

CUrHanHuaT Moayn ce 3axpaHea ¢ HanpeXeHue, KOETD € Ha pasnoNoXeHWe Ha KOHeKTopa Ha KOMYHUKaUWoHeR
untepdenc RS - 485 Ha ycrpoiicteoro RTU. Mo To3u HauvH He e HeobXoauMO Aa Ce oCurypsBsa pesepBHO
3aXpaHBaHe 3a CUrHanHua naden. CeLp3saHeTo e HanpaeeHo ¢ npae kaben c kpauiia RJ45 . TlaHensT Moxe Aa
‘BbGe CEBBLPIAH KbM BCMMKM egviHuuy Tan RTU7M , RTU7K , RTU7.4 , kouto ca obopyfigaHu ¢ KoMyHUKal
uHTepdelc RS - 485.

5.16.2 0O3HayeHue Ha MoaynuTe

ESP7 — curHaned moayn ¢ 22 LED vHguxatopm

5.16.3 TexHuyecka cneyudpmKaLma Ha Moaynure

Moayn ESP7

Epoii Ha LED gropure 22 LED (avametbp 3mm, 3enes)
WhTepdelic 3a spbaka ¢ RTU yetpolicTee RS5-485

3axpaHBallo HanpexeHve 5VDC

Motpebneune Max. 1W

KonexTop RJ45

Pasmepy 144 x 144% 71mm (3 x v x h}
Pasmep Ha oTBOpA 38 BrpaxaaHe 138 x 138mm

MyuHyManHa gebenvHa Ha nadena sa

Rrpaniane A Max. 5,5mm

AbnBouuHa Ha erpaxgade G4mm {6e3 XoHeKTOpPHUTE)
TemnepaTypeH AKanaioH -20C g0 +55C

Tewmneparypa 3a cbxpaHeHue -30C po +75C

OKONHA DTHOCUTETHA BNAaXHOCT 30% - 95%RH HekorpeHsvpalla
MNokputue IP20 (natiuparenHo [P54)

Tabn. 67 — CusRgnru Mopynu 3a oHmax e mabsno
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GND
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+5V

Puc. 65 - KoHekmop RJ45 usmepdhelic RS-485

144

Puc. 66 — ESP7 ¢ pasmepu

Tabn. 68 — Cebpaeare Ha KoHekmopa RJ-45

144




6 Kak ga noctwnBame npu npoonemu

Korato yctpoiicTaoTo paboTv HecTaHAapTHO UNW uaoBpassea crhobllerue 3a rpeluka, Bu Monum Aa obbpHete
BHuMaHue. Moxe fa crasa BLNPOC 3a ManbK NpoGrieM, KOWTO MOXETE [a pelunTe cami, Ho MOTaT Aia Ce NOABAT
NpU3HaLy Ha BaxeH NpobrieM. AKo UBKIIIOWATE OCHOBHUTE BB3MOXKHU IPeLLki Ha obcnyxeaHeTo (Hanp. HeBKIioueH
kaben, noBpeau B HAKOW OT NeputbepumTe U T.H.) U NPOBNEMNUTE NPOALIKABAT, AOBEpeTe ce Ha cneluanncTuTe.
MoxeTe Aa HW TbpcMTe Ha CepBU3HATA NWHKS, Uie By noMordem ¢ pagocT WM Lie YroBOpUM NocelleHWe Ha
MSICTO, Npu Bac.

Bappame obade, ve TakuBa npoBnemM lye MMa manko, GnarogapeHue Ha Halarta Tpuka, NocBeTeHa Ha
Ka4eCTBOTO Ha NPOU3BOACTBOTO.

Monum Bu ga ofbpHere BHUMaHWe Ha NPUNOXEHWATA C NPOTOKONUTE OT TecToBeTe, Ha [hasata c©
rapaHLKOHHUTE YCNOBUA, & CbLUO W Ha YacTTa 3a CEePBU3HA AOKYMEHTaLMs.

OT UMeTo Ha Lenus konekTue Ha ELVAC Al Bu 6narofgapum 3a BHUMaHWETO W ce Hafsieame, Je lje Haere
YAOBRETBOPEHMW OT HALUMAT NPOAYKT.




KATANOI ELVAC
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ELVAC RTU units are developed and produced directly in ELVAC a.5.
and their features are a result of the knowledge and experience
gained since the 1990s. Thanks to long-term cooperation with
experts and perception of user needs we created devices that meet
the highest demands of the energy field. Our own development and
production mean a full product control to ensure the top quality
based on top quality of components and manufacturing proce-
sses and we can provide also the highest standard of technical
support along with customization and rapid response to market
demands. The results of our work are the satisfied users of the
many thousands of installations in the Czech Republic, but also in
many other countries.

ELVAC RTUs include the following functions:

2]
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contral processor unit,

wired and wireless communication interfaces with many
communication protocols,

digital inputs and outputs,

analog inputs for measuring of current and voltage in three-
phase systems and calculation of derived values,

protection and automation functions for reclosing,
programimable logic and relational functions,

poveer supply with controlled backup battery recharging and
battery status indication,

temperature sensors, there can be connected the others, e.g.
wind power or exposure measurement.

Internal architecture

Over years of development, simple
units with digital inputs and outputs
and a communication module have
been replaced by unique devices
that integrate many other devices

typically used in energy sector. it
simplifies installation, eliminates
the trouble of connection and com-
patibility, increases reliability and
user comfort, This afl brings also
cost effective complete solution,




ta acquisition a

Compact and modular conception

In principle, ELVAC RTU products are divided into two basic groups:
Compact and modular RTU. From the user's perspective, they are
fully compatible with the same software basis, The differences
mainly eoncern the hardware capabilities of the various types and
the resulting installation issues.

Compact RTU features

B the entire unit is fitted in plastic box for mounting on DIN rail,

& the number of digital and analogue inpuls is firmly defined
according to the type of compact version,

& the internai design has partially modular character, there can
be selected for ex. the communication interfaces or parameters
of analogue inputs,

B2 it is used an external power supply from 10V DC to 40V DC,

[Z the expansion is possible via the RS-485 or Ethernet.

Compact RTU advantage

¥ if the number of inputs and outputs of the compact unit is
sufficient, it is cheaper solution.

Modular RTU features

& optional chassis from 2 up to 16 slots for wall, panel or DIN
rail mounting, :

& the internal conception is fully modular, the system can be
fitted according to the needs of the customer with the option
of future expansion,

& there are available several types of power supply modules,
which have an internal measurement of power input,

[ theinternal conception enables the use of direct and indirect
cards. The basic difference is that the signal on direct cards
is connected directly to the main processor of the unit, which
means that they are very fast; however, the amount of these
cards in the system is limited by the given number of CPU
inputs. On the contrary, indirect cards are fitted with their own

HasiEska 53, 700 30 Ostrava - Hrablivka, Czech Republic
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control processor and communicate with the system through
an internal serial bus. This communication is slightly slower,
although as a result, more of these cards can be installed into
the system and this is only limited by the performance of the
power supply or the space in the chassis. In case of using the
protective functions evaluated by the processor that is directly
located on the bus for the connection of /0 signals, then direct
cards are used, indirect cards are recommended for the expan-
sion of inputs and outputs for large systems. Somne types of
indirect cards with their own CPU can work as a multi-channel
failure indicator or complete protection - it is possible to operate
several protections for separate outlets in one RTU chassis,

Modular RTU advantages

& "all-in-one” solution = all necessary modules in one chassis,

2 unlimited configuration options,

§Z due to the internal power supply, there is wide range of supply
voitages (e.g. directly from the power lines via the transformer),

& by measuring of the supply input, it is possible to evaluate
the status on the side of power lines, where the power supply
transformer is mounted (another measured information for
users),

f2 modules for special sensors are available {e.g. wind, exposure,
temperature).

maMevmL:
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Control processor unit

The CPU board is equipped with reliable single-chip microcontroller,
providing sufficient performance with low power consumption.
For maximum safety of control, the switching of output refays is
controlled by an auxiliary processer and the action occurs only when
both CPUs are in accordance. The system provides the evaluation
of each igput quantity, calculation of derived quantities, recording
and signal filtering based on the defined limits.




Communication unit

Communication options are wide, Units can be connected by wire
and wirelessly with many types of protocols used in the energy
industry. The user can do the remotle device diagnostics, firmware
update, remote parameterization, data reading, downloading records
of measurements, etc.

There are available these communication interfaces: Ethernet,
GPRS/UMTS, RS-232, RS-4885, CLO, BT, proprietary optical RS-485
with the option of redundant ring communication with zeto delay
communication after the interruption of circle.

According to the used interface and the type of device there are
available the following communication protocols: IEC 60870-5-101,
JEC 60870-5-103, IEC 60870-5-104, IEC 61850, DNP3, MODBUS,
HioCom2,

Units fitted with a communication card with built-in PC provide
various options 1o secure the communication. As a standard it is
supported the security by means of TLS (Transport Layer Security).
TLS can also be used for configuration in the web interface (ac-
cess via HTTPS), as well as for the communication via protocols
1EC 60870-5-104 and DNP3 (generally for any protocol on TCP}.
Security is fully in accordance with the standard IEC TS 62351-3,
Communication through IPSEC can be activated at the request of
the client.

Digital inputs and outputs

Active (internal excitation voltage) or passive (external excitation
voltage} digital inputs can be used in ELVAC RTU units, The excita-
tion voltage can be selected from 9 to 300V. The digital outputs are
implemented using either a relay with NO (normally open) contactor
changeover contact, The number and variations of the digital inputs
and outputs are given in modular configurations according to the
type of card, for the compact version is the number firmly defined,

Analog inputs

ELVAC RTUs can be equipped with analogue cards for measuring

of currents and voltages in three-phase system. Current inputs are
optional for AC or DC ranges 5 mA, 20 mA, 1 Aand § A, Voltage
inputs are available in ranges from 2V to 400V, Overloadability and
galvanic isolation of analog inputs are defined by the type of card
and the parameters can be found on product pages of this catalogue,
ELVAC RTUs can calculate further datapased on the measured data,
e.0. P, Q, S, phase shifts, frequency.Y,, |, or line- p-line voltkge.
Some cards can measure also U, and¥y, what is use¥gl for highe
sensitivity of protection functions,

Tel.: +4%0 597 407 323, Fax: +420 597 407 102, www.rtu.cz

Programmable logic and relational
expressions

With this feature it can be defined a new functionality in our RTU
without modification of the firmware, The input values in the expre-
ssions can be measured quantity, signal o constant. RTU behavior
can thus be adjusted by the user to suit the given application.

Protections and automation functions

Very interesting feature of ELVAC RTU are a protective functions
which can so successfully replace the much more expensive devices
in many applications. It is one of the important features that are
built into our units and greatly simplify the installation of a complete
application. According to the configuration of RTU, there are used
the following protections:

¥ voltage protection,

B directional time-depending overcurrent and short circuit
protection,

B current and voltage asymmetry,

& earth-fault directional protection,

[2 frequency protection.

Based on the evaluation of these protective functions, the user cah
use the automation functions, such as reclosing and disconnecting
during non-voltage interval. According to the RTU configuration,
there are available more blocks of protective functions.

HaSfiskd &3, 700 30 Ostrava - Hrabivka, Czech Republic



Waveform recording

Standard part of ELVAC RTU is the option to record the waveforms
of measured currents and voltages and signal states, The recor-
dings can be used for example for analysis of failures on lines. The
recordings are stored in proprietary format or in COMTRADE format
with period T ms.

Archiving

For slow speed recording of changes in measurements and signal
states, there can be used a function of archiving. !t is possible to
use it for recording of values in different applications in utilities.
The archiving is also used for measuring of power consumption.
The advantage of archives is big memory capacity sufficient for
long term records, depending on type of application.

Power supply with battery backup

Gompact versions of RTU are supplied by voltage from 10 to 40V
DC. External sources are used for the supply from other ranges.
For modular versions, a wider range of sources with the supply
voltage from 12V up to 360V DC or from 50V to 260V AC can be
selected. ELVAC RTU checks the power supply inputand in the case
of outage, it is switched to the haltery backup. The advantage of
the modular version is that it can be directly connected to the AG
source to provide the user with direct information about the status
of the pbWer lines, where it is connected. It is further measured
information for users. ‘

The modular and compact versions inciude an integrated battery
charger and regularly inspects the capacity of the battery and also
have an integrated function for battery protection against excessive
discharging. If necessary, i.e. for backup of motor drives of switching
elements, the configuration can also be strengthened for greater
charging currents for higher battery capacities.

Expandability

Due to the wide range of communication capabilities, our RTUs can
be used as separate units or in larger systems, Depending on the
demands of the stated application, the system can be expanded
by Ethernet communication or by the serial bus RS-485. This
effective form of communication enables the RTU to be used as
data concentrator, to which the other RTUs or the further external
devices are subordinated. From the viegoint of the application,
everything fooks like one unit. \

Hasitska 53, 700 30 Ostrava - HrabiivkaNgzech Republic
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Further options

Temperalure sensors are available for checking of the environment
in which the ELVAC RTU units operate, In this way, RTU itself can
control the heating or cooling of the switchboard cabinet, Certainly
there can be connected further sensors, for example for wind power
of to measure the exposure, used in applications with renewable

energy sources.




Typical ELVAC RTU applications

The general technical parameters of the units enable use in any
area regarding the monitoring, processing and data acquisition.
But in selected areas, the ELVAC RTUs with their specific properties
significantly surpass the utility value of the third party standard
units used for remote control.

A key area is the energy sector and its related industries where
due 1o the direct three-phase measurement of voltage, current
and the derived values in relation to the integrated protections and
automation functions, the "all-in-one® solution for monitering and
control of distribution netwarks is offered. A galvanic isolation with
high electric strength, digital inputs with impulse counter, period
measurement and time filtering, enables easy and fast connection
to consumption measuring devices {electricity meters, flow meters)
in the electricity, thermal, gas, water sectors, etc. Great communi-
cation abilities, integrated temperature measurement, backup of
power supply and other standard ELVAC RTU properties enable the
use in a wide range of applications across the industry, transport
and building automation. '

The growing demand for intelfigent networks (SMART GRID) in
relation to the growing ratio of renewable energy sources, calls up
the requirements for information about the status of the network.
Itis more important not only to indicate problems when they oceur,
but to prevent them and this can only be achieved by continuous
measurement.

Control of power distribution

Substations

@ measurement, monitoring, controf and integrated protections,
B centralized/distributed system,
1 optical communication with optional redundant ring.

Atypical product used in substations is the modular version RTU7M
in bigger chassis (8, 10, 16 slots) due to the requirement for greater
numbers of inputs and outputs in systems, Individual RTUs can he

connected and cascaded into larger system and some of the units
can be designated as data concentrator which communicates with
the higher system (SCADA). Due to the extensive communication
abilities, our RTUs can be used in new installations, but alse for
retrofitting.

Overhead lines

@ remote monitoring and control of reclosers and remotely
controlled disconnectors,

reclosers — automatic disconnection in the case of failure,
reclosing,

disconnectors — autornatic disconnection in voltage-free pause,
measurements of currents and voltages,

fault detection {overcurrent, shott circuit, current asymmetry,
overvoltage, undervoltage, earth fault, incorrect frequency).

)

This area of applications has several solution options depending on
the approach and requirements of the investor. In some distribution
companies, only some current faults are indicated, which is stated
by the fact that voltage and current sensors for outdoor use are
important items in budgets. However, the best results in terms of
evaluating the situation in the network are achieved in the case of
complex current and voltage measurement. As a result, the whole
range of protective functions exactly indicates the type and position
of the problems in the network. Due to the fact that the RTU can
analyze the records, then the exact reason of the problem can be
stated and a service team can be sent to the site with more precise
information about the position and type of defect. The end resultis
significantly shorter time for removing the defect and the resulting
economic effect.

The most frequently used configurations for these applications
are the compact RTUK or modular RTUTM in five stots chassis
equipped with the required communications, measurerhent inputs
and digital inputs and outputs.

Hastsska 5B, 700 30 Ostrava - Hrabiivka, Czech Republic
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Cable netwo:ks

% measurement of currents,

@ faults indication (overcurrent, short circuit, earth fautt, current
asymmetry),

% monitoring of binary signals (door contact, protective elements),

% remote control option.

For medium voltage cable networks, it is usually sufficient to mea-
sure only currents, because the external influences on the voltage
level are limited. This fact significantly decreases solution costs,
because it eliminates the need to invest into voltage sensors and
measuring inputs.

The space saved in the RTU configuration can be used for the
installing a higher number of current inputs. As a result, the compact
RTUT.4 version can use up to 4 groups of 3-phase measurements {in
total 12 inputs), which is usually sufficient for monitoring of whole
distributional transformer station (MV/LV substation).

For modular versions of the RTU7M a similar solution can be used
with cards RTUTM M3Z0, where in addition to the option to measure
and monitor medium voltage, there is the option to measure and
monitor directly currents and voitages on low voltage side using
the cards EP-2U/xxx/31/xxx in the function of an indicator, as
well as for complete protection. By combining these cards in one
system, it is possible to resolve the control and measurement of the
distributional transformer stations for both medium and low voltage
sides. It significantly contributes to the solution from the viewpoint
of the monitoring and control of networks, where a renewable energy
sources ave connected that can cause problematic fluctuations in
the network. It is possible to easily locate such problems with our
systems and repair them in time. Similarly, such solutions can also
be applied to older networks where problems are caused by the
age or improper connection of networks (e.g. unbalanced loading
of phases, etc.).

Hasitska 53, 700 30 Ostravd
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Dispatching control
of renewable energy sources

System features

¢ measurement of P, @, U, 1 and derived values,

& remote control of performance,

% data providing to a plant operator,

@ communication with SCADA via GSM/GPRS using the protacol
IEC 60870-5-104,

f optional connection of another sensors via RS-485 or Ethernet

using the protocol MODBUS,

short delivery times, superior technical support, ;

possible modifications according to the request of the client]

EE

RTUTKL units are most frequently used for these applications, o
alternatively similar configurations of the modular RTUTM, wher
further sensors of required interfaces can be added due to the wider
selection of cards.

Control of other energy sources

As mentioned previously, RTU are usually fitted with inputs, outpuls
and communication interfaces that can be used in a wide spectrum
of applications, not just in the power distribution, However, for
these purposes, a slightly different processing of signals is required
concerning the speed, as well as the length of the records, etc. It
is possible to use units with adjusted firmware for control of such
resources, like:

& heat,
2 water,
M gas.




Enterprise energetics

Energies are the basic input into production and therefore it is very
important to monitor these resources and to control the processes
of their management. The basic and the most frequently used
tesource of energy in companies s, of course, electricity and in this
area the principles of control are similar to traditional electricity dis-
tribution, only in smaller scope. Inindustrial enterprises, important
energy resources are also gas, heat or water.

Allthese resources can be monitored in a similar way, only the types
of sensors are different for the stated types of energies. All data is
then concentrated and sent to the control room and other databases
serving for various purposes, e.g. sales and service systems.

Control system ELVAC RTU
Scheme of redundant communication

Similar types of RTUs as for the above-mentioned applications in
distribution systems are used for control and menitoring of electric
energy. For other types of energies, it is recommended to modify the
method of data evaluation, because it has other requirements for
the speed and length of the data storage. Therefore ELVAC offers
tiifferent types of RTUs recommended for measurement and control
of electric energy, as well as for other energies.

ELVAC provides also products that complete RTU systems and

together they form a complex control system. These include the .
Mikrodispegink SCADA system, redundant power supplies, large |
screens with rear projection or multi-displays.

Tel.; +420 597 407 323, Fax: +420 597 407 102, www.rlu.c2
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Other applications

Communication converters — communication modules with built-in
PC (e.g. RTUTM COMIO PC2) are strong tools for conversion of
communication between various protocols used in energy sectot,
e.g. |EC 60870-5-101, IEC 60870-5-104, IEC 60870-5-103, DNP3
and others. The conversion of the communication can run between
devices or with the SCADA system.

Communication gates — not all devices, especially the older ones,
have the communication resalved, Connection to ELVAC products
(e.g. RTUTC) resolves this problem at an acceptable price.

Time synchronization in systems — besides many other interfaces,
ELVAC RTUs can be equipped with GPS interface, which is used for
obtaining of exact time. This information can be provided further
to the devices in the system.

Data concentrators — ELVAC RTUs have wide communication
abilities. | there are many devices in the network then it can be
more effective, or in some cases it is even necessary, to concentrate
data in the stated nodes and then send it to the master system. In
this way, data can be collected from various types of interfaces and
protocols, Everything can be implemented as redundant system
which can communicate with the master system, e.g. via two
separate channels or, for example, it is possible to communicate
within subordinated systems in the ring connection. The modutar
version of the concentrators can be designed according to the
demands of applications. o

Hasitska 53, 700 30 Ostrava - Hrahiivka, Czech Republic
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Unit description

The RTU7.4 is derived from a well-established series of compact
RTUs from ELVAC a.s., designed for remote monitoring of energy
networks, and further areas with high requirements for system
reliability and robustness. The compact design integrates inone
unit four three-phase measurement of currents, digital inputs and
outputs, a communication module and a charger of backup batteries
which is very cost-effective and simplifies system installation and
maintenance. The unit can record the waveforms of signals on
analogue inputs triggered from fault events. These records can
be remoiely downloaded and analyzed. Similarly, it is possible to
remotely parameterize the unit and upgrade firmware. The RTU7.4
BC2 version is fitted with 2 more powerful communication card to
support more demanding communication tasks.

Typical applications

& indicator of fault currents in cable grids.

RTU7.4 (PC2) - control and communication unit, measurement 4 x 3|

Basic features of unit

&/
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20 x digital input, periodical evaluation and filtering of input
changes,

4 xthree-phase measurement of currents, periodical evaluation
of values,

5 x relay output, automation functions,

auxiliary contact ON REL, useful for example for disconnection
of a devices connected to battery,

internal temperature of RTU is measured directly, another input
for external sensor for environment measurement of RTU,
external power supply 10V DC to 40 V DC, the voltage must be
5V higher than voltage of a backup battery,

controlled charging of backup battery 12V or 24 V, periodical
testing of battery status (capacity),

time analysis of measured values with option of recording and
remote downloading of records,

signaling of earth fault, overcurrent, short circuit, optional
choice of automation functions,

time information is provided by master system (SCADA) or via
GPS receiver,

the number of inputs or outputs of RTU can be extended with
another external modules or RTUs via RS-485,

optional control via HMI terminals,

communication card COMIOA - RS-232/485, Ethernet, GPRS/
EDGE/UMTS, version PC2 additionally RS-422, CSD,
supported communication protocols - MODBUS, HIOCom?2, IEC
60870-5-101, IEC 60870-5-103, 1EC 60870-6-104, FTR, HTTF,
version RTU7.4 PC2 supports also 1EC 61850, DNP3, L2TF,
secured communication according to IEC TS 62351-3 and
another option according to user demands,

user programming by logical and relational expressions,

DIN rail or panel mounting.

Hasitsk4 53, 700 30 Ostrava - Hrabtivka, Czech Republic
420 597 407 323, Fax: +420 507 407 102, www.rtu.cz




Unit description

The RTU7 4 is derived from a well-established series of compact

RTU7K (PC2) - control and communication unit, measurement 3V + 3|

Basic features of unit

©

RTUs from ELVAC a.s., designed for remote monitoring of energy

networks, and further areas with high requirements for system
reliability and robustness, The compact design integrates in one unit
three-phase measurement of voltages and currents, digital inputs
and outputs, a communication module and a charger of backup
batteries which is very cost-effective and simplifies system installa-
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tion and maintenance, The unit canrecord the waveforms of signals

on analogue inputs triggered from fault events. These records can

be remotely downloaded and analyzed. Similarly, it is possible to

remotely parameterize the unit and upgrade firmware. The RTUTK

PC2 version is fitted with a more powerful communication card to

support more demanding communication tasks.

Typical applications

& measurementof B Q, U, |,
2 reclosers and disconnectors control,
& protection.

Tel.: +420 597 407 323, Fax: $420 5%
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20 x digita! input, perfodical evaluation and filtering of input
changes,

three-phase measurement of voltages and currents, periodical
evaluation of values,

5 % relay output, automation functions,

auxiliary contact ON REL, useful for example for disconnection
of a devices connected to battery,

internal temperature of RTU is measured directly, another input
for external sensor for environment measurement of RTU,
external power supply 10 V DC to 40 V DC, the voltage must he
5 V higher than voltage of a backup battery,

controlfed charging of backup battery 12 V or 24 ¥, periodical
testing of battery status (capacity),

protections — short circuit, overcurrent (time depending or
not, directional or not), earth fault (directional or not) voltage,
frequency, current and voltage asymmetry,

automation functions — reclosing, switch off in zero voltage
pause,

time information is provided by master system (SCADA) or via
GPS receiver,

optional extension via RS-485 - external 1/0 modules, another
RTUs

optienal control via HMI terminals, )
communication card COMIO4 - RS-232/485, Ethernet, GPRS/
EDGE/UMTS, version PC2 additionally RS-422, CSD,
supported communication protogols ~ MODBUS, HIOCom2, IEC
60870-5-101, IEC 60870-5-103, IEC 60870-5-104, FTP HTTP,
version RTU7K PC2 supports also [EC 61850, DNP3, L2TPR,
secured communication according to 1EC TS 62351-3 and
another option according to user demands,

user programming by logical and relational expressions,

DIN rail or panel mounting.




Unit description

The RTU7K SE unit is a new generation of compact RTUs for remote
monitering of energy networks and other areas with high demands
for reliability and robustness. The unit uses a new type of the CPU
and A/D converter with higher measurement accuracy (according
to the configuration of analogue inputs up t0 0.2% - 0.3 % of the
measuring range). The number of ahalogue inputs is expanded to 8,
which enables, for example, I, and U, direct measurement.

New intelligent battery charger can charge a battery within the whole
range of power supply voltages. The RTUTK SE provides protective
and auiomation functions and is able to record the waveforms of
signals on analogue inputs triggered from fauit events. Remote
downloading of records, parameterization and FW upgrades are a
matter of course.

Typical applications

¥ reclosers and disconnectors control,

& measurement of B Q, U, 1

¥ monitoring and control of renewable sources or MV/LV substations
I indicator of fault currents

{4 protection

RTUTK SE

Basic features of unit
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RTU7K SE - control and communication unit, measurement 4V + 4

16 x digital input, periodical evaluation and filtering of input

changes,

16bit three-phase measurement of voltages and currents, periodical

evaluation of values,
8 % relay output, automation functions,

auxiliary contact ON REL, useful for example for disconnection

of a devices connected to battery,

internal temperature of RTU is measured directly, another input
for external sensor for envirenment measurement of RTU,
external power supply 10 V DC to 40 VDG,

controlled charging of backup battery 12V or 24 ¥, petiodical

testing of battery status (capacity),

measured values evaluation in time with option of waveform

recording,

protections ~ short circuit, avercurrent (time depending or
not, directional or not), earth fault {directional or not) voltage,
frequency, current and voltage asymmetry,

automation functions - reclosing, switch off in zero voltage

pause,

time information Is provided by master system (SCADA} or via

GPS receiver,

optional extenston via RS-485 — external 1/0 modules, another

RTUs
opticnal control via HMI terminats,

communication interfaces RS-232/422/485, Ethermnet, GPRS/

EDGE/UMTS, CSD,

supported communication protocels - MODBUS, HIOCom?, IEC
£0870-5-101, [EC 60870-5-103, IEC 60870-5-104, FTR HTTRIEC
61850, DNP3, L2TP, secured communication according 1o IEC
TS 62351-3 and another option according to user demands,
user programming by logical and relational expressions,

DIN rail or panei mounting.

Availability Q3/2015
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Unit description

The RTU7.4 is derived from a well-established series of compact
RTUs from ELVAC a.s., designed for remote monitoring of energy
networks, and further areas with high requirements for system relia-
bility and robustness. The unit integrates three-phase measurement
of voltages and currents (current inputs for 1A or 5A), digital inputs
and outputs, a communication module and a charger of backup
batteries. The unit can record the waveforms of signals from analog
inputs triggered from fault events, Remote downloading of records,
parameterization and FW upgrades are a matter of course. The
RTUTKL PC2 version is fitted with a more powerful communication
card to support more demanding communication tasks,

Typical applications

@ measwementof BQ, U, 1,

@ monitoring and control of renewable sources,
&2 monitering and control of MV/LV substations,
& protection.

RTUTKL

Technicka specifikace

T

Hasigska 53, 700 30 Ostrava - Hraug :
Tel.: +420 597 407 323, Fax: +420 68 407 10

Basic features of unit
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20 x digital input, periodical evaluation and filtering of i
changes,
three-phase measurement of voltages and currents, periodica)|
evaluation of values,

5 x relay output, automation functions,

auxiliary contact ON REL, useful for example for disconnection
of a devices connected to battery,

internal temperature of RTU is measured directly, another input
for external sensor for environment measurement of RTU,
external power supply 10V DC to 40 V DC, the voltage must be
5 V higher ihan voltage of a hackup battery,

controlled charging of backup battery 12 V or 24 V, periodical
testing of battery status (capacity),

protections — short circuit, overcurrent (time depending or
not, directional or not), earth fault {directional or not) voltage,
frequency, current and voltage asymmetry,

automation functions — reclosing, switch off in zero voltage
pause,

time information is provided by master system (SCADA) or via
GPS receiver,

optional extension via RS-485 - external 1/0 modules, another
RTUs,

optional control via HM! terminals,

communication card COMIO4 - RS-232/485, Ethernet, GPRS/
EDGE/UMTS, version PC2 additionally RS-422, CSD,
supported communication protocols ~ MODBUS, HIOCom2, IEC
60870-5-101, IEC 60870-5-103, |IEC 60870-5-104, FTR, HTTR,
version RTUTKL PC2 supports also LEC 61850, DNP3, L2TR,
secured communication accerding to |EC TS 62351-3 and
another option according to user demands,

user programming by logical and relationat expressions,

DIN rail or pane] mounting.



Vanaa®

Unit description

The RTUTC is derived from a well-established series of compact
RTUs from ELVAC a.s., designed for remote monitoring of energy
networks, and further areas with high requirements for system
reliability and robustness, The compact design integrates in one
unit a communication module, digital inputs and outputs.

This compact unit is internally resolved as amodular system which
enables high flexibility and the possibility to adapt to requirements
of the client. An example is the wide range of communication in-
terfaces ((E)GPRS, UMTS, Ethernet, RS-232, RS-485), which can be
fitted into the unit in various combinations, Various communication
protocols can be set for each communication interface. It is possible
to communicate via several protocols in one time, for example with
protocol [EC 60870-5-104 into the master system and protocol
HioCom2 inte the parameterization SW (remote parameterization,
signal transmission, FW upgrade, etc.). Another communication
options are various methods of backup communication.

Typical applications

¥ connection of devices
without necessary
communication,

% communication converter,

2 communication gate.

RTU7C

Technical specification

e7+420 597 407328, Fax: +420 537 407 102, www.riu.cz

RTU7C - control and communication unit

Basic features of unit

& 4 xdigital inputs,

[ 4xrelay outputs,

external power supply 10V D€ to 30 VDC,

@ communication interfaces - GPRS/EDGE/UMTS, Etherndt
RS-232/485,

@ supported communication protocols - MODBUS, HIOCom2,1
60870-5-101, IEC 60870-5-103, [EC 60870-5-104,

& user programming by logical and relational expressions,

& DN rail or pane! mounting.

Variant of connection RTUTC with power supply backup

4% DO
sepi aelay

GPRS/EDGE
‘E‘ 1EC £0870-5404

e

Batlery
1207Ah

charger with SRS
& ! o
233V A\ powering i

pogd disconneclor

SE.
Signafization o¢
serial inteilaca

Variant of connection RTU7C without power supply backup

LER ]
4xD1 relay

l GPRSIEOGE
E g JEG 63870-5-104
é‘ 1 N

)

¢ Power

movac (R

LAN

Signalization or
serjal Inlerface

+kitska 53, 700 30 Ostrava - Hrablivka, Czech Republic



Unit description

Al four products are designed for remote monitoring of electricity
in power lines and its quality in class S. These devices have not
display, so it is cost optimized solution for the applications with
SCADA system, where local reading of data is not used.

Measured data can be stored into database and then analyzed and
evaluated in SW application ENVIS (free of charge). System can
send regular reports about the power quality in given time period or
can send automatic alarms, if some events exceed the set values.

PA devices are for measuring of actual values, SMC furthermore
features large intemal memoty for datalogging of measured values.

Typical applications

B2 Power quality metering.
% Remote monitoring of energy consuption.

SMC 144

Hasigska 53, 700 30 Dstrava - Hrab
Tel.: +420 597 407 323, Fax: +420 59840

SMC 144, SMC 133, PA 144, P 133 — power monitors and data loggers

Basic features of unit
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Ordering options

Three or four independent voltage and current inputs {4x1p,
3p-wye, 3p-delta),

energy meter supports 3 tariffs, single and threephase measu-
rement in four quadrants for active and reactive energy,
measurement U, |, B Q, S, harmonic distortion power, PF, cos ¢,
symetiical components, unbalance factor, THD, 50 harmonics,
fundamental harmonics, frequency, active energy, reactive
energy,

512MB memory for data logging {only SMC 133 and SMC 144),
internal battery for 1 hour power backup (only SMC 133 and
PA 133),

optionally 2 x digital input, 2 x digital output {onty SMC 144 and
PA 144),

communication interface RS-485, optionally Ethernet or USB,
communication protoco] MODBUS, k
standards 1EC61557-12, ENG0160, class S,
DIN rail mounting.




Unit description

The SMY 133 is advanced 3-phase multimeter with large color LCD
display designed for local or remote monitoring of electricity in
power lines and its quality in class S.

Measured data can be stored into database and then analyzed and
evaluated in SW application ENVIS (free of charge). System can
send regular reports about the power quality in given time period or
can send automatic alarms, if some events exceed the set values.

Digital outputs can also work as an S0 pulse output from the
embedded electricity meter.

- 250.1!!
. 2499V
- 2503V

2498V
’ 123456789 KW

S1AY 133

SMY 133 — power monitor and data logger with display

Typical applications

1
G|

Power quality metering.
Remote monitoring of energy consuption.

Basic features of unit
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Three voltage and current inputs 1p, 3p-wye, 3p-delta, Aron,
energy meter supports 3 tariffs, single and threephase measu-
rement in four quadrants for active and reactive energy,
measurement U, |, B, Q, S, harmonic distortion power, PF, cos @,
symetrical components, unbalance factor, THD, 50 harmonics,
fundamental harmonics, frequency, aclive energy, reactive
energy, i
built-in teraperature sensor,

512MB memory for data logging,

optionally 2 x digital input, 2 x digital output,

USB communication interface, optionally RS-485 or Ethernet,
optional communication protocol MODBUS,

standards IEC61557-12, EN50160, class S,

panel mounting.

strava - Hrabtivka, Czech Republic
4073 28, Fax + 0 597 407 102, www.rtu.cz



Unit description

The ARTIQ 144 is designed for remote monitoring of energy con-
suption and its quality in class A. The device has not display, so it
is cost aptimized solution for the applications with SCADA system,
where local reading of data is not used,

Measured data can be stored into database and then analyzed and
evaluated in SW application ENVIS (free of charge). System can
send regular reports about the power quality in given time period or
can send automatic alarms, if some events exceed the set values.

ARTIO 144

Hasigska 53, 700 30 Ostrava - Hrablivks, Czech Reguikg
Tel. +420 597 407 323, Fax: +420 597 407 102, It

ARTIQ 144 - class A ‘p-oWer quality analysér

Typical applications

@
1<

Power quality metering in critical points.
Advanced remote monitoring of distribution networks.

& Advanced energy management,

Basic features of unit

&

@

Four independent voltage and current inputs (4x1p, 3p-wye,
3p-delta),

energy meter supports 3 tariffs, single and hreephase measu-
rement in four quadrants for active and reactive energy,
measurement U, 1, P Q, S, deformed power, PF, cos (p, THD, 128
harmonics, fundamental harmonics, unbalance factor, symet-
rical components, frequency, active energy, reactive energy,
data logging,

optionally 2  digital input, 2 x digital output,
communication interface RS-485, optionally Ethernet, M-Bu
or USB,

communication protocol MODBUS,
standards IEC61557-12, EN50160, class A,
DIN rail mounting.




Unit description

The SMK 133 is simple 3-phase multimeter designed for measuring
and monitoring of line/phase voltages, currents, power, energy, PF,
harmonics in single-phase and three-phase LV, MV and HV networks.
Built-in temperatute sensor allows to measure temperature in place
of installation.

With an optional cemmunication interface it can be used for remote
monitoring application connected to some supervisory computer
or a SCADA system, SMK 133 is very cost effective solution, which
aliows using this device for each outlet. Together with some other
types of ELVAC RTUs it can create a complete system of monitoring
and control on primary and secondary side of substations.

SMK133

SMK 133 - multifunctional 3-phase panel meter

Typical applications

& General metering applications.
2 Online monitoring of outlets.

Basic features of unit

¥ Uptothree-phase measurement of voltages and currenis,
Aron connection,

[ optionally 1 x digital output,

12 measurement U, I, P, Q, S, deformed power, PF, cos ¢, T
50 harmonics, fundamental harmonics, unbalance factgr,
frequency, active energy, reactive energy,

2 optional communication interface RS-485,

¥ optional communication protocel MODBUS,

[ IEC62063-22 class 0.5,

@ panel mounting.

Hasitsia 53,700 30 Dstrava - Hrabtivka, Czech Republic
Tehe +420 80T 407 323, Fax: 1420 597 407 102, www.rtv.cz
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Chassis fitted with 8 cards

General description

The chassis consists of aluminum profies and is adapted for moun-
ting on the wall, panel, 19" rack (version with 16 slots}, and also on

DIN rails on demand, We offer versions for fitting with buses with -

2, 5, 8, 10 and 16 slots, The bus is equipped with the CPU module
on a special connector, representing the core of the entire RTU.
Thus CPU medule does not oceupy any slot for insertion of cards,

Some slots are universal, some others are designed for inserting of
specific types of cards. This is stated by the fact that the internal
processor has a defined number of inputs and cutputs. Cards which
directly use CPU signals are called direct cards, indirect cards convert
signals and communicate with the CPU by means of the communica-
tion fine. All slots and cards have connectors with key, what protects
against inserting an improper card into the slot. The specification,
where it is possible to insert the specific type of card into the slot,
is described for each card in the user manual for the modular RTU.

Module RTUTM CPU-02

Chassis for 5 cards with bus, without CPU module

Technical specification

RTU7M - chassis, bus and CPU modules

Basic features

3 chassis with bus with 2, 5, 8, 10 or 16 slots,

B3 keyed slots, protection against the insertion of improper card
into the position,

5 powerful signal processor (the core of RTUTM),

@ modularity, easy expandability of 1/0,

& integrated internal temperature sensor,

&2 2 internal serial communication lines for communication with
slave cards,

& synchronization line,

& . cireuit RTC with backup,

B - wall, panel or 19" rack mounting,

% EMC/EMI compatbiliiy,

Bus with 8 slots

Standards

The whole unit and its components were tested according to the
following technical standards {unless stated otherwise in the
detailed technical specifications of each card):

EMC:

$SN EN 61000-4-2, CSN EN 61000-4-3 £d.3, CSN EN 61000-4-4 ed.2,
€SN EN 61000-4-5, GSN EN 61000-4-6, £SN EN 61000-4-7 ed.2,
ESN EN 61000-4-8, CSN EN 61000-4-9, ESN EN 61000-4-10, €SN
EN 61000-4-11 £d.2, SN EN 61000-4-12 ed.2, CSN EN 6000-4-18,
CSN EN50130-4

EMI:
CSN EN 55022

Electrical safety:
{SN EN 60050-1 ed.2

3, 700 30 Ostrava - Hrablivka, Czech Republic
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