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Cnu1cok NCrnosib3yemblix COKPALLLEHWNIA:

AB - akkymMynsTopHas 6atapes

ABP - aBTOMaTtmn4yeckoe BKIOYEHME pe3epBa
AlB - aBTOMaTn4eCkoe NOBTOPHOE BKJIIOYEHME
AYP - aBTOMaTM4YECKada YacTOTHaa pas3rpyska
BTX - BpeMATOKOBas xapakrepucTuka

KK, - XXnaKoKpUCTanInM4eCckuin gucnnen

3MH - 3awmTa MMHUMAaNbHOrO HaNMpPsXXeHUs
K3 - kopoTkoe 3ambikaHue

MBI - moaynb 6ecrnepebonHOro NUTaHns
MZBB - moaynb AMCKPETHbIX BXO4,0B/BbIXO40B
MMIT - moaynb Mukponpoueccopa

MY - moaynb ynpaBneHus

K - nepCoHasbHbIN KOMMNLIOTEP

P3WA - peneiHasg 3awmTta n aBToMmaTmka

YC - yCTPONCTBO CBA3U
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HacToswee pykoBOACTBO MO 3KCMyaTauum Ha Ba-
KYyMHbI peknoy3ep PBA/TEL-10-12,5/630 YXJ11
COLOEPXUT CBEAEHUA MO YCTPOWMCTBY, TEXHUYECKUM
XapakTepucTukam 1 NPpUHUUNY OenCcTBUS pekoyse-
pos PBA/TEL, npaBunam mx MCnosib30BaHU4A Mo Ha-
3HAYEHUIO N TEXHMYECKOMY OOCTYXXMBAHWIO.

PykoBOACTBO Mo aKCcrulyaTaumm npegHasHadeHo ois
N3y4eHuns NepcoHanioM NPOeKTHbIX, 9KCMyaTaLMoH-
HbIX 1 MOHTaXHbIX OPraHn3aLuii.

TexHnyeckme pelleHns, peannu3oBaHHbIE NMPU pas-
pabotke PBA/TEL, 3awuuieHbl pOCCUACKMMU U
MeXxayHapoaHbIMM NaTeHTaMM:

+RU 2020631;
*RU 2121186;
+RU 2142187;

+International Application PCT/RU 98,/00209.

Peknoysep PBA/TEL npegHa3HavyeH onsg npumeHe-
HUS B BO3OYLUHbLIX pacrnpenenmTesibHbIX CeTaX Tpex-
$a3HOro NepemMeHHoro Toka C M30JMPOBAHHOMN,
KOMMNEHCMPOBAHHON UKW 3a3EMJIEHHOWN HENTpasbio
yactoTton 50 'y, 1 60 'y, HOMUHANBbHBLIM HANPSAXEHN-
em 10(6) kB B kayecTBe:

+ f4eilkn oTxogswero ¢puaepa Ha NoACTaHUMN W
pacnpenenuTenbHOM NyHKTE;

aABTOMATUHECKOI O NyHKTAa CEKLIMOHNPOBAHNA B CE-
TV C OOHOCTOPOHHUM MUTAHNEM;

aABTOMATUHECKOI 0 NyHKTAa CEKLIMOHNPOBAHNA B CE-
TN C HECKOJIbKUMUN NCTOYHUKAMUN MNTAHNA, B TOM
HYMCJie NYHKTA CETEBOI0 pe3epBnpOBaHNA;

A4YerKn Ha OTBEeTBNIeHUn ceTn”.

Peknoysep PBA/TEL npenctaBnsieT coboii coBpe-
MEHHOE MOKOJIEHVNE KOMMYTaLMOHHOro obopynoBa-
HUS, o6beanHMBLLEE B cebe nepenoBble TEXHONOM M
MWKPOMPOLLECCOPHOWN PeNEenHon 3aLmTbl 1 aBTOMA-
TUKN N BaKYYMHOW KOMMYTaLMOHHOM TEXHUKN.

Peknoysep PBA/TEL BbinonHsAeT cnegyowime OCHOB-
Hble OYHKUNM:

* OornepaTuvBHbIE NEePEKIII0YEHNS B pacrnpenennTess-
HOW ceTn (MecTHas 1 OANCTaHLUMOHHAA PekoHpU-
rypaums cetn);

* aBTOMaTUYeCKOEe OTKIIIOYEHUE MOBPEXOEHHOIO
y4acTka JIMHAN 1 BOCCTAHOBIEHWE 3NEKTPOCHab-
XEeHUNs1 HeMoBpPEXAEHHbIX NOTpebuTenein;

* aBTOMATMYECKOE MOBTOPHOE BKJIIOYEHNE JINHUN
(AMNB);

aBToOMaTnyecKkoe BKIoYeHMe pesepsa (ABP);
cbop MHPopmaLmn 0b 3NEKTPUYECKMX NapamMeT-
pax pexvma padboTbl CETU.

OTANYnNTENBHLIMM OCOBEHHOCTAMU pPEKJIoy3epa
PBA/TEL aBngaioTcs:

BbICOKMA MEXAHUYECKU U KOMMYTALMOHHbIN
pecypc;

Masible BDEMEHA BKIIIOYEHUS U OTKJTIOHEHNS;
TpexkpaTHoe ObicTpoe AllB;

BCTPOEHHAs CUCTEMA U3MEPEHUS;

WMpokmne GyHKUNM penenHon 3awmuTbl U aBToMa-
TUKN, a TaKkke N3MEPEHMSA ANEeKTPUYEeCKMX napa-
MeTPOB NINHUN;

peannsaumsa Kak npocTbiX PYHKUUA TPaANLMNOH-
HbIX MYHKTOB CeKUWOHMpOBaHUS 1 sdeek KPYH,
TakK 1 60s1ee CNOXHbIX QYHKLUMNIA KOMMIIEKCHOW aB-
TOMaTn3auUnn PacnpenenuTesnbHON CeTu;
MPOCTOTa MOHTaXa M aKcnayataunu;

OTCYTCTBME HEODXOAMMOCTM B NMPOBEAEHUN TEKY-
LWMX, CPEOHMX U KanuTasbHbIX PEMOHTOB Ha Npo-
TSKEHUM BCEro Cpoka Cyxobl.

Peknoysep PBA/TEL npegHa3Ha4vyeH ons aKkcnayaTa-
LUMWN B palioHax ¢ yMepeHHbIM U XONOAHbIM KiMa-
TOM B YCJI0BUSIX, MPEAYCMOTPEHHbIX A1 KMMaTuye-
CKOro ncnonHeHns YXJ1 n kateropum pasmeLleHmsa 1
no MOCT 15150. 3Ha4yeHns BHELLIHNX KITMMATUYECKUX
BO34ENCTBYIOLWMX HaKTOPOB crenyoume:

+ BepxHee paboyee 3HauyeHne TemnepaTypbl OKPY-
Xatowiero Bo3ayxa nntoc 55° C (c yuetom Bo3aein-
CTBMUS COSTHEYHOW pagnauunn);

"Mpw noakmoyYeHn HoBLIX MOTPebuTeneii, pelueHne nPobiem ¢ cy6aboHeHTamMu.
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* HUXKHee paboyee 3HaYeHVEe TeEMMNEPATYPbl OKPyXa-
loLLero Bosayxa MuHyc 60° C;

+ BEpXHee 3HayeHMe OTHOCUTESIbHON BIAXKHOCTU
Bosayxa 100% npu nnioc 25° C;

* HanbosbLIas BbicoTa Hag, yposHeM mops 1000 m;

+ BEpxHee 3HayeHue O0oMyCTUMOI CKOPOCTU BeTpa
(B ycnoBusix oTCyTCTBUS rononeaa) - 40 m/c;

+ BEepxHee 3HayeHue O0oMyCTUMOI CKOPOCTU BeTpa
(B ycnosusix rononena) -15 m/c;

CTpyKTypa ycnoBHoro 0603Ha4yeHns peknoysepa:

Peknoysep BakyyMHbI1 aBTOMaTU4YECKUIA

+ BEpPXHee 3HavyeHue OOonyCTUMOW CTEHKM Foo-
nepa 25 mm.

B yactu CTOMKOCTM K BHELIHUM MEXaHWUYECKUM

Boadpericteuam PBA/TEL cooTBeTcTBYET rpynne

MexaHuyeckoro wucnonHeHuna M4 no TOCT

175167.1.

Pabouyee nonoxeHve B NPOCTPAHCTBE KOMMYyTaLM-
OHHOrO MOAY/NA - OCHOBaHWEM BHU3, LiKada ynpas-
JIEHUS - BEPTUKA/IbHOE PA3beMOM BHUS.

PBA/TEL - 10-12,5/630 YXJ11

®dupmMeHHas Mapka npeanpuaTus

HomuHanbHoe HanpsixeHue, kKB

HoMuHanbHbI TOK OTKIOYEeHUs!, KA

HomuHanbHbI TOK, A

Knumatnyeckoe UcnosiHeHvne 1 kateropus pa3mMeLLeHns

B coctaB peknoysepa PBA/TEL BXxooaT KOMMYTALUMOHHbBIA MOAYNb, WKad yrnpaBieHns n COeaAnHUTENb-

HbI Kabenb:

CTpyKTypa YCNOBHOro 0603Ha4YeHNst KOMMYTaLMOHHOIO MOAY/IS:

KoMMyTauMOHHbI MOAY/b HapyXHoI ycTtaHoBku (Outdoor switching module)

OSM/TEL-15,5-16/630- 204

®dupmeHHas Mapka npeanpuaTus

Haunbonbluee paboyee HanpskeHve, kB

HoMuHanbHbIM TOK OTKIIIOYEeHUS, KA

HoMuHanbHbIN TOK, A

KOHCprKTVIBHOe ncnonHeHve

CTpykTypa yCcrnoBHOro 0603Ha4yeHus wkada ynpapneHus:

(9NEKTPOHHbLIN MOAYb YyNpaBneHns) RC/TEL-O01E
LLikad ynpasneHus (Recloser countrol cubicle)
dupmeHHas mapka npeanpusTus
NcnonHenne wkada
CTpykTypa yCNnoBHOro 0603Ha4YeHnss COeaMHUTENBHOro kabens:
CC/TEL-01-X

(yCTpONCTBO COEAUHUTENBHOE)

CoepuHutenbHbi kabens (Control cable)

drpmeHHas mapka npeanpusTis

WcnonHeHue kabens

OnviHa kabensa, m
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2.TEXHUYHECKUE XAPAKTEPUCTUKHU

Peknoysep PBA/TEL cooTtBetcTtBYyeT TpeboaHmam FOCT 687, ANSI 37.60-2003, TOCT 50746, TpeboBaHusaM
3/IEKTPOMArHMTHOM COBMECTUMOCTU (CM. Tabn. 2.5), a Takxke TexHun4eckum ycnosuam TLLAT 674153.101 TV.

Tabn. 2.1. OCHOBHbIE TEXHUYECKME XapaKkTepucTuku pekioysepa PBA/TEL

HomuHanbHoe HanpskeHune, kB 10
Hanbonbluee paboyee Hanps>xkeHne, KB 12
HomuHanbHbIn TOK, A 630
HoMuHanbHbIM TOK OTKIHOYEHMUs, KA 12,5
ToK aneKkTpoanHaMMYeCcKon CTOMKOCTU, KA 32
TOK TepMU4ECKON CTOMKOCTH, 3C, KA 12,5
VcnbiTaTensHoe HanpshXeHe B CyXoM cocTosiHuu, 50 Iy, 1 MuH., KB 42
VcnbiTaTenbHoOe Hanps>XXeHe BO BI2KHOM COCTOSIHUM (NMpuv poce 1 nog goxgaem), 50 Ny, 1 MuH., kB 28
McnbiTaTtensHoe HanpsiXXeHne rpo3oBoro nMnynbsca, kB 75
YpoBeHb 4acTU4HbIX pa3paaos, NKn, He meHee (Mpu 13,2 kB) 10
MexaHun4eckuii pecypc unknos «BO», He meHee 30000
Pecypc no KOMMyTauUMOHHOW CTOMKOCTU, HE MeHee:
- MpWY HOMWHANbLHOM TOKE, UMKIoB «BO» 30000
- MPU HOMWHAaNbLHOM TOKE OTKITIOYEHUS, LMKIToB «BO» 100
Co6cTBeHHOe Bpemst BKIlodeHus ', Mc, He 6ornee 60
CobcTBeHHOe Bpems oTKModeHus ) Mc, He 6oree 30
MonHoe Bpems oTkM4eHnsa ", Mc, He 6onee 40
KoMMyTaLUMOHHBIN LMK 0-0,1¢c-BO-1¢-BO-1c-
BO-80c-B
HomuHansHoe HanpskeHne onepaTvBHOIO MUTaHWA OT BHELLHUX MCTOYHMKOB NepeMeHHoro Toka, B| ~220, ~127 nnn ~100
Onana3oH Hanps>keHWst onepaTMBHOMO NUTaHWSA, % OT HOMUHASIBHOIO HaMPSKEHUSA +20 %
OneKTpu4eckoe ConpoTuBIieHNe rnaBHor Luenu, MkOm, He 6onee 85
CreneHb 3awmThbl Kopnyca IP 65
Macca KoMMyTaLMOHHOro MOAyIsA, KI 62,5
Macca wkadya ynpasneHust %, kr 35
Cpok cnyx6bl, net 25

1) ~
C y4eToM BpemeHu aenctaus wkadga ynpasneHvs RC/TEL

2) o -
6e3 yyeta Macchl akKyMyISi TOPHOV 6atapeu, Moayei AUCKPETHbIX BXoA0B/BbixoAoB n YC

Mpn 3HAYEHUSAX OTKIIIOHAEMOI0 TOKa, OT/INYHbBIX OT NPUBEAEHHBIX B Tab. 2.1, KOMMYTaUNOHHbLIN pecypc pek-

noysepa onpenenseTcsa rno avarpaMMme KOMMYTaUMOHHOMO pecypca Ha Puc. 2.1.

Pexnoysep PBA/TEL nmeeTt BCTPOEHHbIE B KOMMYTaLUOHHbIV MOAY/Tb USMEPUTENbHbIE AAaT4YMKM TOKa M Hanps-
XeHUs1. TEXHNYECKME XapaKTEPUCTUKN JATYNKOB (pa3HbIX TOKOB NpMBeAEHbl B Taba. 2.2, [aT4MKOB TOKa Hyne-

BOW nocnegoBaTeibHOCTU - B Tabn. 2.3, 4aT4MKoB HanpsixxeHus - B Tabn. 2.4.
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Puc. 2.1. [unarpammbl KOMMYTaLMOHHOIo pecypca PBA/TEL
Tabsn. 2.2. TexHn4eckme xapakTepuUcTUK N3MePUTEsIbHbLIX 4aT4MKOB a3HbIX TOKOB
HomuHanbHas yactoTa, 'y, 50
[onycTnmoe gencTaytoLLiee 3Ha4YeHne Toka, KA 16
HomMuHanbHbIN KoahdULMEHT TpaHcdopmauum, B/KA ¥ 1,984+1,5%
HonycTrmas norpeLLHocTb (8) Aarymka, ToKoBas B MpoLeHTax % unv amnepax A, yrnosas B +1% nnn +4A, 0+30
MUHYTax
TemnepatypHas norpeLuHocTb (8T), M3MepeHHasn B Auanas3oHe TemnepaTypbl 3KCryaTaumm -2.5ldI<dT<1.5[dl
(-45°C - +55°C)
[nana3oH namepeHnsa ans Lenen n3aMepeHns 1 uHaMKaLmum 10-630A
[nana3oH namepeHnsa ans Lenemn sawmThbl 10-6000A

1)
UHgopmaLwmsi 0 peasibHbIX KO3GOULIMEHTaxX KaXA0ro Aat4vka rnocTyrnaeT rnoTpebuTesio npy rnoctaBke pekioyaepa (noapobHee cm. . 4.3.1.1)

Tabn. 2.3. TexHu4eckune XapakTepucTyKv 4aT4nMKoB TOKa HyJ1eBOW MOC/1e[0BaTe/IbHOCTU

HomuHanbHas 4actoTa, 'y, 50
[onycTmoe OencTBytoLLiee 3Ha4YeHne Toka, KA 2
HoMuHasbHbIN KoaddmLmeHT TpaHcopmaLmm, B/KA 1,970+1%
Honyctumas norpeLlHocTb (8) AaT4nka, TokoBas B MpoLeHTax % unu amnepax A, yrnoeas B +10% unn +4A, 0+30
MUHYTax

TemnepatypHas norpeLuHocTsb (3T), U3MepeHHas B AvanasoHe TemrnepaTtypbl 9KcrnyaTaumm -2.5ld1<3T<1.513l
(-45°C - +55°C)

[uanas3oH namepeHus gns Lenen naMepeHns 1 nHaukaumm 4-400A
[nana3oH namepeHnsa ans Lenemn sawuThbl 4-1280A

1)
UHgopmaLmsi 0 peasibHbIX KO3hOUUMEHTaxX KaxXaoro Aaryvka rnocTyrnaeT roTpebuTesio npy roctaBke peksioy3aepa (noapobHee cm. . 4.3.1.1)
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Tabsn. 2.4. TexHu4eckne xapakTepuUcCTUKy U3MEPUTEbHBIX AaTYMKOB HaMpPsIXeHs

HomuHanbHas vactoTta, Ny, 50
HoMuHarbHbIN KoadhduumeHT TpaHcopmaumm, B/kB ” 0,1326
HonycTumas norpeLuHocTb (8) AaTymka, No HaNPsH>KEeHUIO B MPOLEHTax %, yrnosas B MUHyTax +5%, 0+240
TemnepatypHas norpeLuHocTs (8T), M3MepeHHasn B AManasoHe TemnepaTtypbl dKcrnyaraumm -2.5181<dT<1.513!
(-45°C - +55°C)

Y UHpopmaLmsi 0 peasibHbIX KOIGOUUMEHTaX KaXA0ro Aatyvka nocTyrnaeT noTpebuTestio npy rnoctaske peksioy3epa (rnogapobHee cm. . 4.3.1.1)

ONEKTPONPOYHOCTb M30ALMN HE3ABUCUMbIX LieMNei onepaTmBHOro NUTaHus wkada ynpasneHust peknoysepa
OTHOCUTENBHO Kopnyca 1 mexay coboin cootsetcTByeT FOCT P 50514 1 oTBEYaeT crnenylowmm TpedoBaHNAM:
* 9NEeKTPONPOYHOCTb U30a9Uun B TedeHne 1 MmuH - 2 kB, 50 Iu;

* UMMNYJIbCHAas 9NeKTPONPOYHOCTb naonsaumm (1,2/50 mkc) - 5 kB.

B yacTtn anekTpoMarHMTHOW coBMecTMMocTu peknoysep PBA/TEL obecneynBaeT yCTOMYNBOCTb K BU-
[aM BO34ENCTBUIN, NepeyncnenHbiM B Tabn. 2.5. MNpu aTOM KpuTepuin kavecTsa GYHKLMOHUPOBAHUS
PBA/TEL - "A" no TOCT 29073.

Tabn. 2.5. YcroviumBocTb peknoy3depa PBA/TEL k anekTpomarHATHbIM BO34EHCTBUSIM

YCTOMYMBOCTb K QMHAMUYECKUM U3MEHEHUAM HanpsxxeHusa anektponutanusa (FTOCT P - 3

51317.4.11)

YCTOMYMBOCTb K M3MeHeHuto YacToTel nuTanua (FTOCT P 51317.4.28) (+4; -6)% 4

YCTONYMBOCTb K MMMynbCHbIM nomexam 100/1300 mke (TOCT 29073) 425 B -

YCTON4YMBOCTb K anekTpocTatudeckmum paspsgam (TOCT P 51317.4.2) 6 KB — KOHT. 3
8 KB — BO3A.

YCTOMYMBOCTb K HAHOCEKYHAHbIM UMMybCHbIM nomexam (FTOCT P 51317.4.4):

— MO Lenun nuTaHus; 2 kB 3

— M0 LensMm ynpasneHus 1 kB 3

YCTOMYMBOCTb K MUKPOCEKYHAHBIM MMMYJbCHBIM MOMexam 60MbLLION 3Heprum

(TOCT P 51317.4.5):

— cxema “npoBof-3emns’”; 2 kB

— cxema “nposog-nposop” 1 kB

YCTOMYMBOCTbL K KonebaTenbHbIM 3aTyxatowmm nomexam 1My n 0,1Mry (FOCT P 3

51317.4.12):

— cxema “nposof-3emns’; 2,5kB 3

— cxema “nposog-nposop” 1 kB

YCTOMYMBOCTb K MArHUTHOMY MOS0 NPOMBILLINeHHoN YacToTel (TOCT P 50648):

— HernpepbIBHOE MarHUTHoE nore; 30 A/m 4

— KpaTKOBpeMeHHOe MarHuTHoe rnone 300 A/m 4

YCTONYMBOCTb K MMMYynbCHOMY MarHutHomy nonto (FOCT P 50649) 300 A/m 4

YCTOMYMBOCTD K 3aTyxatoLemy KonebarensHomy marHutHomy rosto (FTOCT P 50652) 30 A/m 4

PBA/TEL cootBeTcTBYyeT TpeboBaHuam MOCT P 51318.11 no ammccum MHAYCTpUanbHbIX pagMornomMex B
CeTb NUTAHUA 1 B OKpYyXatloLlee NpocTpaHCcTBO B nonoce 4yactoT 0,15 - 1000 MT'wu,
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3.YCTPOUCTBO U PABOTA

KOHCTPYKTMBHO pekioy3ep COCTOUT U3 Tpex
OTAEeNbHbIX Moaynen (cMm. Puc. 3.1): kommy-
KoMMyTaumoHHbIM TaumoHHoro moaynsa OSM/TEL, koTopbln yn-
TR IR paBnseTca nocpencTteom Lwkada ynpasne-
Hns RC/TEL ¢ MnkponpoueccopHol penen-
HOM 3awmTonm n asTomatukon (P3unA). Mex-
ny coboi 3T Moaynm cBsidaHbl COEOUHU-
TenbHbiM kabenem CC/TEL. Kpome TOro,
nMeeTcs nporpamMmmHoe obecnedyeHune
TELUS pns HacTporikmn napamMeTpoB wwkada

—
w
=
Q
(@)
0
=
(0]
BKIIOYEHNE, g V13mepeHus ynpasfieHus, sesoga yctasok P3uA n npo-
TOKa U <
OTKIIOYEHNE ) -
% HanpsKeHus CMOTpa HaKOMJIEHHOM PEKNoy3epoM UHGOP
é Maunm ¢ NnepCoHaNbHOro KoOMnbioTeEpa.
o
=
I
=
(=)
(O]
o
O
A 4
TenecurHanusaumsi o
LLikac ynpaBneHus " OucneTtyepckuii NyHKT
RC/TEL ¢ Mukpo- Tenenavepexns ~ (ancTaHumMoH-
npotieccopHon P3nA i Hoe ynpaBneHue)
< Teneynpasnexve
HacTtpovika, Hanagka, KOHTpOsb [MepcoHanbHbIi
KOMMbLOTEP

Puc. 3.1. MpuHunnuanbHas anekTpuyeckasi cxema BkmovyeHus PBA/TEL

Peknoysep cnocobeH MHTerpnpoBaTbCs B CUCTEMY TefieMexaHUKN NOCPeaCTBOM UCMONb30BaHUS NOObIX
KaHasioB CBA3M (kabenb, pagvokaHas, ONTOBOJNIOKOHHbIV Kabenb 1 T.4.).

Mpun aTOM OH obBecnevnBaeT BOSMOXHOCTb Nepenayn WNPoKOro CrnekTpa CUrHanos TenemaMepeHns un
TefiecurHanuaaumn, a takxke obecrneuynsaeTt GyHKUUN TeneynpasneHusa. Peknoysep crnocobeH MosHo-
CTblO BbIMOJIHATL CBOU YHKLUM 1 63 NHTEerpaumnm B CUCTEMY TeIeMEXaHUKN.

3.1. KOHCTPYKLMS KOMMYTaLMOHHOIroO MOAY A

KommyTauuoHHbii mogynbs OSM/TEL cocTouT 13 BakyyMHOro Beiktovatensa cepun BB/TEL, pa3amelyeHHOro B
MeTal/IN4eCKOM 3aLLUUTHOM KOPIMyCe, Y BbICOKOBOJIBTHLIX MPOXOAHbIX N301STOPOB CO BCTPOEHHbIMM AaTyMKa-

MW TOKa U HanpskeHusi. BHeWHNI BUA, 1 pacnonoXeHne oCHOBHbIX ycTponcTB OSM/TEL npencrtaBneHo Ha
Puc. 3.2 n Puc. 3.3.

I'a6apMTHb|e N npucoeanHnTEeNbHble pa3Mepbl KOMMYTALMNOHHOIO MOAyJiA NpUBEOEHLI B an/IJ'IO)KeHVII/I 1.
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BbICOKOBOMBTHLIE BBOAB!

OtBepcTus
OJ19 NIPUCOEOVNHEHNs
MOHTaXHbIX PbIM

BepxHuii Koxyx

OTBeEpCTUA OTBepcTusa
0115 NpycoeavHeHns nns 6onta
MOHTaXHbIX KDOHLUTENHOB 3a3emneHns

a) Bug ceepxy

JlpeHaxHsblin GunbTp

HwxHsa  Kpbllika

3alumnTHas kopobka

OtBepcTne
ONs NPUCOEaNHEHNS
KOMbLA PY4YHOro

OTKIKO4YEeHNA

Ykasartenb NonoxeHus
MaBHbIX KOHTAKTOB

6) Bug cHusy

Puc. 3.2. BHeLuHWii Buz KOMMYTaLMOHHOIO MOAY/Is
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Mukponepekniouatenv

Pasbem gns
NoAKMoYEHNS!
B NIWHWIO

TokoBepyLuas
xuna

KoM6MHMpOBaHHBI
AaTynK Toka
1 HanpsixeHus

Llenu namepeHus

LUtencenbHbin
pasbem

Puc. 3.3. BHyTpeHHee yCTpOoUCTBO KOMMYTAaLMOHHOIO MOAY/IS

3.1.1. BakyyMHbIi BbIKJIlO4aTEJIb

BakyyMHbI BbIKNOYaTESb, UCMNOJIb3YEMbIN B PEKIIO-
y3epe PBA/TEL, otnnyaeTtca OT TpaaAnLUUOHHbBIX UC-
nonHenun Boiknodatenen BB/TEL Hannumnem TBEp-
[0 U30N5UMN, MEHBLLUNM MEXMOJIIOCHbIM PacCTos-
HVUEM 1 pa3BEPHYTbIMU BbICOKOBOJILTHBIMU BbIBOAA-

3.1.2. Kopnyc

Kopnyc KOMMYTauUMOHHOIro MoAyns U3roToBJEH
M3 NPOYHOIro KOPPO3NOHHOCTOMKOro aNtoMUHNE-
BOro cnJjaBa, MOKPbITOr0 CJ/I0EM MOPOLUKOBON
kpackn. CtanbHble MOBEPXHOCTU, HaxoadaLWMecs
noa BO3OENCTBMEM OKpyXxawuwen cpeabl (MOH-
TaXHble OTBEPCTUS U OoTBepcTue nopn 6onT 3a-
3EeMJIEHNS), OUMHKOBAHbI.

Kopnyc COCTOUT U3 BEPXHEr0O KOXyXa U HUXHEN
Kpbiwkn. CneymanbHas CUIMKOHOBAsA repMeTu-
3upylolas npoknagka obecnedymBaeT CTeneHb
3awmTbl 060104KkM kopnyca IP65.

Ha kopnyce npeaycMOTpeHbl 6 MOHTaXHbIX OTBEP-
ctun M12x22 pona yCTaHOBKM KOMMYTALMOHHOMO
MOZY151 Ha ONOPbI BO3AYLUHbLIX IMHUI SnekTponepe-
[adu, a Takke otBepctme M12x22 onga kpenneHus
6onTa 3a3emneHus kopnyca(cm. Puc. 3.5) .

Mu ons yano6cTea KpenieHns KOMMyTauMoHHOro Mo-
Oynsa K npoBogam BO3AyLUHOW nuHuK. MoapobHoe
onvcaHve npuHumMna paboTbl BbIKAOYATENS CeEpUn
BB/TEL npu BOANTCSA B COOTBETCTBYIOLLEM PYKOBOL-
cTBe no akcnnyataumm UTEA 674152.003 P3. Ha
Puc. 3.4 nokasaH BHeLUHWI BUA, BAKYYMHOIO BbIKJTIO-
yarenss KOMMyTaumoHHoro moayna OSM/TEL.

Puc. 3.4. BaKkyyMHbIi BbIK/IlOHaTE b
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Puc. 3.5. OTBEPCTUS A4)1S MOHTaXa v 3a3€MJ/IeHNS

Puc. 3.6. BbICOKOBOJIbTHbIE BBOAbI

Ha 60KOBbIX MOBEPXHOCTAX KOpMyca npeaycmoT-
peHbl COOTBETCTBEHHO MNO JABa OTBEpPCTUA
M12x22 ¢ Kaxa0W CTOPOHbI A1 KPenneHns MOH-
TaXHbIX PbIM, BXOOSLLMX B MOHTAXHbI KOMMAEKT
M NpeaHa3HayYeHHbIX Ans nogbemMa KoMmyTaum-
OHHOro MOAYyNs Ha Onopbl BO3AYLWIHbLIX NUHUNRA
(cm. Puc. 3.5) .

Lna ynaneHnsa koHaeHcaTa, BOSHMKAOLWEro Npuy 3Ha-
YNTENbHBIX Nepenazax TeMnepaTypbl OKPYXatoLLein
cpepl, Ha HWXXHEN KpblLLKe NPeayCMOTPEH OPEHAX-
Hbli GUNBTP C KepamMumyeckon BCTaBKOW. Punbtp
No3BOJNISIET BNare CBOOOAHO CAMBATLCH HAPYXY U UC-
KJl04aeT BO3MOXHOCTb NONagaHns nbiiv U rpsasm U3
BHELLHEN cpeabl BHYTPb KOMMYTAUVIOHHORO MOLYIS.

3.1.3. BbICOKOBOJIbTHbIE BBOAbI

BbiCOKOBO/LTHbLIE BBOAbLI (CM. Pnc. 3.6) nocpencrt-
BOM BCTPOEHHbIX B KOMMYTAUMOHHbIA MOAOYNb
3aXMMOB, 00ecrneynBaloT NMoAKIIOYEeHNEe KOMMYyTa-
LMOHHOIro MOAyNsa K BO3AYLUHOM JIMHUWN 3/1eKTpone-
penayun.

BBoabl MapkmpytoTcs Haknenkamm ¢ 0603Ha4YeHUs -
Mn X1, X2, X3, X4, X5 n X6.

TokoBeoywme >Xubl NPeacTaBnsioT cobo MefHble
HUKENMPOBAHHbIE MPOBOAHVKN AMAMETPOM 22 MM.

B cocTtaB kaxmoro BBoAa BXOAUT KOMOMHUPOBAH-
Hbll OATYMK TOKA W HaMpPsKeHWUsl, COCTOALIUA U3
JaTtymka Toka (kaTywkn POroBckoro) n eMKoOCTHOrO
JaTtymKa HanpskeHus.

BHewHaa n30J19ung BBO4a BbINMOJIHEHA N3 MOJINMEP-
HOro marepwuana, yCTon4nmBoro K BO3AENCTBUIO Yib-
TPadnONETOBOIO N3NYYEHUS.

3.1.4. KOMOMHUPOBAHHLIN AaTYUK TOKA U HaNpPsHKeHUus

BkntoyaeT B cebsa natyumk Toka (Ans namepeHnst pasHbIXx TOKOB 1 TOKOB HYNIEBOW NOCNeA0BaTENIbHOCTM) U AaT-

YUK HanpPsXXeHuUs (s namepeHns GasHbix HaNpPsXXeHUn ¢ 06enx CTOPOH KOMMYTaLMOHHOIO MOAYSIS).

BHeLHWUI B1a, gaT4nkoB nokasaH Ha Puc. 3.7. Bcero B cocTaB BbICOKOBOJIBTHbIX BBOAOB KOMMYTALIMOHHOIO MO-

Oynst BXOAAT 6 AaTY4MKOB HanpsikeHnst ¢ 06enx CTOPoH Moayns, 3 aaTynka ¢pasdHblX TOKOB (Co cTopoHbl ABC) 1 1

[aTynK ToKa HyNeBOoM NocnenoBaTebHOCTH, 00pa30BaHHbIN COEAMHEHNEM TPEX AATYMKOB TOKA B Pa30MKHYTbIN

TPeyrosibHUK (Co CTOPOHbI RST).
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a) 6)
a) - KOMOUHUPOBAHHbIV AATYNK TOKA 1 HAMPSIKEHWST;
0) - aar4mk HanpskeHus (caeBa) v gatdvk Toka (crpasa)

Puc. 3.7. [latyvikv TOKa v HarpsixxeHus

3.1.5. KonbLo py4HOro oTkJl04eHUS.

lMpegHa3Ha4eHO 015 BbINOJIHEHUS Onepaunm pyd-
HOFO MEXaHNYECKOIro OTK/TOHEHUSI KOMMYTALMOHHO-
ro moayn4. focne BbINOJIHEHUS OnepaLnn py4HOro
OTKJTIOYEHUNA KOMNWTauMOHHHﬁ MOoOyNnb HaxoouTCA
B COCTOSIHUM MEXaHMYeCKOoM 1 anekTpuyeckomn 6no-
KMPOBKU Ha BkJoYeHue. MoapobHoe onvcaHue pa-
©0Tbl C KOJMIbLLOM PYYHOrO OTKJIKOYEHUS NPUBOOUTCS
Bn.3.1.8.3un. 4.2.1.4.

KonbLO BbIMOMHEHO N3 OLMHKOBAHHOWM CTanu 1 no-
KPbITO CNIOEM MOPOLLKOBOW Kpacku (cm. Puc. 3.8).

Ona npucoegmnHenus k kopnycy OSM/TEL Ha Hux-
Hel YacTu KoJblLia npenycMoTpeHa pe3bba M8.

Puc. 3.9. Ykasaresib r10/10XXeHus1 1aBHbIX KOHTAKTOB

Jatunk Toka (kaTywka Porosckoro) npencrasnsieT
coboii npeobpasoBaTtesib TOKa C BO34yLLHbIM 3a30-
poM Mexay NepBUYHOM N BTOPUYHOM OOMOTKaMu.
OH cocTouUT 13 NpoBoAa, HAMOTAHHOIO Ha Hemar-
HUTHBbI (6€3 HacblWeHUs1) cepaeyHK U Pacrnono-
XXEHHOro BOKPYr NPOBOAHMKA, Yepe3 KOTOPbIA Npo-
TekaeT uamepsieMblii Tok. Katyuwka Porosckoro o6-
nagaeT BbICOKOW TOYHOCTbIO M AMana3oHOM U3Me-
PEHUS, UMEET rajibBaHNYECKYIO Pa3BA3Ky C NepBUY-
HOW Lenbto. Npy pa3soMKHYTOM BTOPUYHO 0OMOTKE
Ha BbIXOAE AAaT4MKa HEe BO3HMKAET ONaCHbIX NepeHa-
nps>keHnin. BbIXOOHLIM CUrHanoM kaTyuwkm Poros-
CKOro SIBNSIETCS HanpsiXeHue, nNponopLMOoHanbHOe
NPON3BOAHONM N3MEPSIEMOro TOKa.

JaTtumk HanpsxeHns npeacTaBnsieT coboil eMKoCT-
HOW OenuTesnb, BbIXOOHBIM CUTHANIOM KOTOPOro SiB-
Nn9eTcs HanpsXeHue, NpPonopLMOHanbHOe NepBuY-
HOMY HarnpsiXXeHUo CeTu.

Puc. 3.8. KosnbLo py4HOro oTk/Il04eHns

3.1.6. YkasaTesib NOJIOXXEHUSA rMaBHbIX
KOHTAKTOB

B KOHCTPYKUMN KOMMYTaLMOHHOIO MOAynAsa npe-
OYCMOTPEH ykasaTeflb NOMOXEHUS MMaBHbIX KOH-
TakToB (CcM. Puc. 3.9). YkazaTtenb mMexaHn4ecku
CBSI3aH C CUHXPOHU3NPYIOLWMM BaslOM BaKyyMHO-
ro BblkJlo4aTens.

[Ona npenoTepalleHns NPOHUKHOBEHWUS BNaru, nblnv
N rpsi3v Yepes OTBEPCTUSA U Ans obecnedvyeHus cTe-
neHn 3awmTbl 06ono4dkn IP65, ykasaTtenb nonoxe-
HUS MaBHbIX KOHTAKTOB 3aKpbiBaeTCHd MpPO3payHom
KPbILLKOM CO CneunanbHON Pe3NHOBOW NPOKIIaaKOMN
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MeXay Kopnycom m KprLUKOI7I yKa3aTtenad nonoXXeHna rMmaBHbIX KOHTaKTOB.

MonoxeHne rnaBHbIX KOHTAKTOB BbIK/HOYATENS MAPKUPYIOTCS KPaCHbIM LIBETOM 1 0603Ha4YeHrem "I" B nonoxe-
HUK "BKJIIOYEHO" 1 3eNeHbIM LBETOM 1 0003HaveHnem "O" B MofoXeHUn "oTKIoYEeHO" .

3.1.7. 3awmTHaa KpbillKa pa3bemMa BTOPUY-
HbIX Lenemn

MpenHasHayeHa oNns BbiBO4A BTOPUYHLIX LENEWn
KOMMYTaUNOHHOIO MOAyNns Ha 32-X KOHTAKTHbI
LITENCEeNbHbI pa3beM COeaANHUTENbHOTO kabe-
na ang coeauvHeHums co wkadom ynpaBneHus

(cm. Puc. 3.10). Kpbiwka obecneyvBaeT 3aluTy
pa3bemMa OT BO34eCTBUS OKPYXXaloLLLen cpeabl.

Kpbilka mn3rotoBfieHa U3 KOPPO3MOHOCTOWMKOro
aNtOMUHNEBOrO CrnjaBa, KPEnUTCs K HUXKHEN 4acTu
KOMMYTaUMOHHOrO MOAy/st NP MOMOLLM YeTbIpex
BMUHTOB M5x20.

Puc. 3.10. 3awmntHas KpbiLLka pa3dbema BTOPUYHbIX Lierew v LUTerncesbHbli pasbem

3.1.8. Pa6oTa kKOMMYyTaLWOHHOIO MOAYNSA

3.1.8. 1. SnexkTpuyeckoe BKIIIOHEHNE 1 OTKITIOYEHNE
B oCHOBE KOHCTPYKTUBHOIO peLleHnss KOMMYTaLOH-
HOro MOAYNS NIEXUT UCMONb30BaHME NodasHbIX SN1eK-
TPOMarHMTHbIX NPUBOAOB C "MarHUTHOW 3aulesikon”,
MeXaHNYeCKN CBSA3AHHbIX OOLLIIM BAJIOM.

BkntoyeHne 1 oTkNo4YeHe KOMMYTALUVMOHHOIO Moay
na OSM/TEL npousBogmtcs NOCpeacTBOM Lukada
ynpaeneHus RC/TEL.

3.1.8.2. PyyHoe BkJIlOYEHWE
KommyTaumoHHbii mogyne OSM/TEL He MoXeT BbiTb
BKJIIOYEH MexaHU4ecku. BkoyeHne KOMMyTaLnoH-
HOro MoAyns MOXeT NPOU3BOAUTBLCS TOJSIbKO C UC-
nonb30BaHMEM LuKada ynpasneHus.

3.1.8.3. Py4Hoe oTkro4eHve
[ns BbINONHEHMs onepaumn py4HOro MexaHU4ecko-

ro oTKJloYeHUs Heo6Xo4MMO MPU MOMOLLN Tene-
CKOMUYECKOW LUTAHTU BbITSAHYTb KOMbLO PYYHOrO
OTKJIIOYEHUS MO HanpaBiEHUIO BHU3 C YyCUIIMEM
70-200 H (go 20 kr cunbl). MakcumanbHO gonyc-
TUMas Harpys3ka Ha KOJbLLO PYYHOrO OTK/OYEHUS
cocTtasnsieT 1000 H (100 kr cunebi).

B npouecce py4yHOro OTkKIIOYEHUS NPOUCXOANT Me-
XaHUYECKNI paspblB MAarHUTHOM CUCTEMbI NPUBOLAA,
4YTO BNieYeT 3a cobo cxoa, NprBoaa C MarHUTHOW 3a-
LLEeNKM U pa3MblKaHME rMaBHbIX KOHTAKTOB BbIKJO4a-
Tensa. [locne pyyHOro OTK/IOYEHUSI KOMMYTALMOH-
HbI MOAY/b HAXOANTCS B COCTOSHUM MEXaHNYECKOMN
N 3NeKTPMYECKOM ONOKMPOBKN Ha BKloYeHMe. Konb-
LLO PY4HOIrO OTKJIIOYEHUS OCTAETCS (PUKCUPOBAHHBLIM
B KpanHEM HUXHEM nonoxeHuun. nsa cHAaTua ¢ 6no-
KMPOBKM KOJbLO AO/MKHO OblTh NPUHYANTENBHO BO3-
BpPAaLLEHO B MCXOOHOE BEpPXHEE NonoxeHue. Jonon-
HUTENbHO CM. M. 4.2.1.4.
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3.2. KoHCcTpyKuus wkada ynpaBneHus

3.2.1.BHelwwHuii BUA, 1 pacnosiodXeHue OCHOBHbIX 3JIEMEHTOB

LUkad ynpasneHmua RC/TEL BbIMOAHEH B OLLMHKOBAHHOM CTaIbHOM KOPMyCe, MOKPbITOM CJI0EM MOPOLL-
KOBOW Kpackun. BHewHni BUA, n pacnonoXxeHne OCHOBHbIX 3/1IEMEHTOB, Bxoaswmx B coctae RC/TEL, no-
kasaH Ha Puc. 3.11.

BrewHas
nsepua

BHyTpeHHas
npepua

MNanens
ynpasneHus

OTtBepcTne
01 HABECHOro
3amka

OTBepcTre ans
PesuHoBbIl HaBECHOro 3amka

YNAOoTHUTENb

3azemneHve

o OteecTtue ansa
CoeauHuTeNbHbIN kabenb i . kabens SCADA

JpeHaxHbIi GunsTp
OTBepcTue ana kabens

[AMCKPETHbIX BXOA0B/BbIXOA0B Kabenb nutaHusa

Mopaynu ANCKPETHbIX AkkymynsTopHas
BXOLl0B/BbIXOL,0B Gartapes

Mopynb 0OCHOBHOIO
MUKponpoLeccopa

Mogaynb ynpaBneHus

MnataYC

Mopaynb
6ecnepeGoiHoro
nutaHua

Puc. 3.11. BHelwHwi Bug wkaga ynpasieHus

RC/TEL nmeeT aBe ABepLbl - BHYTPEHHIOKD U BHELL- noja ycTaHOBKY HaBeCHOro 3amka. dukcupytowmii

HI010. [1na npefoTepaLLeHns HeCaHKUVMOHNPOBAHHO- pbl4ar No3BonseT GUKCMpoBaTb B OTKPLITOM MOM0-
o 0

ro AoCTyna BHyTPb Wkada Ha BHELLUHEN agepLLe npe- XeHn BHeLWH asepuy nog yrmnom 130 . MNpwu 3a-

OYCMOTPEH pblyar ¢ OTBEPCTUEM OMaMeTPOM 12 MM KPbITOW BHELUHEW ABEPLE CNeLVanbHbIi PE3VHOBLIN



PYKOBOZACTBO MO 3KCIMJIYATALUM

(@ TABPUAA SAEKTPUK

TLWArI 674153.101 P3 W3MEHEHME 1

YMIOTHUTENb 0OecneyYnBaeT CTeneHb 3almThl LKa-
da ynpasnenus IP65.

[na yoaneHus n3 kopnyca wkada KoHgeHcarta, BO3HM-
KaloLLLero npv 3Ha4YnTeNbHbIX Nepenaaax TemnepaTypsbl
OKpyXalowen cpenpl, npegycMoTpPeH ApPEeHaXHbIN

3asemnenne

CoeanHNTENbHbIN Kabesb

dunsTp. PunbTP NO3BONSET BNare cBOOOAHO CMBATb-
CH HapyXy 1 NCKo4HaeT BO3MOXHOCTb nonagaHn4 nbi-
N 1 TPKA3n N3 BHeLHen cpepl BHYTPb RC/TEL.

Kopnyc RC/TEL nocpenctBoM coeauHutenemn
obecneynBaeT NOAItOHEHME COEANHUTENTBHOIO

Kabenb nutaHus

Puc. 3.12. lNoaknoyeHne coeanHUTeIbHoro kabesns n kabess nuTaHus

kabens, OCyLLECTBASIOLLErO CBA3b MeXAy LiKa-
dom ynpaBneHnsa n KOMMYTaALWOHHLIM MOOYNEM,
1 kabens BHelWHero nutaHusa. MecTta coeguHeHns
3aKpbIBATCSA 3aWUTHONM Kpbiwkon (Puc. 3.12).

B HWXHeNn yacTu kopnyca npeaycMOTpeHbl ABa OT-
BEPCTUA C perynvpyemMbiM AVMaMEeTPOM Aaa NoA-
KtoYeHus kabenen ynpasfieHns 1 curHanuaauum rno

Puc. 3.13. OtBepcTus ans kabenei KOMMyHUKaLui

Puc. 3.14. MOHTaxHbl€ KPOHLUTEVHbI

OVCKPETHbIM BXO4aM/BbIXO4aM U CUCTEME TenemMe-
xaHukm (SCADA) amamMeTpomM COOTBETCTBEHHO OT 13
0o 18 Mmun ot 6 go 12 mm (Puc. 3.13).

Ha 3agHen cTeHke wkada ynpasneHms npegycmoTpe-
Hbl 8 oTBepcTMn M8x17 ans yCTaHOBKUM MOHTaXHbIX
KPOHLUTENHOB C LieSbio €ro KPerseHns Ha ornopbl BO3-
OyWHbBIX TMHWIA anekTponepeaayn (Puc. 3.14).

B HUXHEN YacTn kopnyca NpeagycMOTPEHO OTBEP-
cTuve ANns ycTaHoBkM 60onTa 3azemsnenus. Ana 3a -
3eMneHus wkada ynpaBieHUs UCNOoNb3yeTcs
6ont M12 (cm. Puc. 3.12).

BHyTpn kopnyca RC/TEL pasmelatorca cnepny-
owmne moaynu (cm. Puc. 3.11):

+ MoAayJsib Mukponpoueccopa (MMI);

* MoAayb ynpasneHus (MY);

+ Moaysb 6ecnepebdoiriHoro nutaHma (MBI);
« akkymynaTopHas 6atapes (AB).

DononHutensHo B RC/TEL npepycmatpuBaeTcs
BO3MOXHOCTb YCTAQHOBKM OO0 [AOBYX Moaynen auc-
KpeTHbIXx BX0AoB/BbixogoB (MABB) v gononHwu-
TenbHoro obopynoBaHWUs ANS MOAKIYEeHUs B
SCADA-cucTemy (YCTPOICTBO CBA3N).

MabaputHblie paamepbl RC/TEL npueeneHsl B Mpu-
NOXeHUn 2. BHYTPEHHME CXEMbI COEONHEHNS MO-
aynen wkada ynpaBneHus, a TakKe CXeMbl MOA-
COoeaAMHEHUS BHELWHUX Luenen npuseneHsl B [Npu-
NoxeHun 3.
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3.2.2. Moaynb 6ecnepe6oiiHOro NUTaHus

Mopnynb 6ecnepebonHOro nutaHus (power supply
module - PSM/TEL) npegHa3HayeH gns obecneye-
HMSA B6ecnepeborHOro nuTaHus wkada ynpasneHms
1 BHeLHel Harpy3ku. MBI obecne4yrBaeT BO3MOX-

Paszbem PSM-XP1  Pasbem PSM-XP14

HeBbinagatoLme BUHTbI

POWER SUPPLY MODULE.
PEWTEL12-01

Pazbem PSM-XP13
Paszbem PSM-XP12

Mpenoxpanuntenn

Pazbem PSM-XS15

Puc. 3.15. Moaynb 6ecriepeboriHoro nutaHusi

HomuHanesHoe HanpsXXeHne onepaTtnBHONo NUTaHMA OT BHELLUHUX uenen nepemMeHHOro Toka, B

HOCTb OMNEPATMBHOIO NUTaHUS Wwkada ynpasneHns B
HOpMaJIbHOM peXxunmMe OT OAHOro UM ABYX BHELUHNX
MCTO4YHMKOB. [pu nNoTepe onepaTtMBHOro Hamnpsxe-
HUS NUTaHMe Wwkada OCyLLEeCTBASETCS OT BCTPOEH-
HOW akKkyMynsiTopHo 6aTapewn.

MBI obecneunBaeT onNTUMasbHbIA PEXUM noasa-
pSaKM akkymMynsaTOpHoM 6aTapeun B 3aBUCMMOCTU OT
TemMnepartypbl okpyxatowen cpegbl. Ona aToro Ha
MWHYCOBOW KIieMMe akkyMyfnsiTopHon GaTtapeun yc-
TaHOBJIEH TEMMEPATYPHbIN JATYUK.

BHyTpun wkada ynpasneHus MBI kpenuTtcs npuv no-
MOLLM YETbIPEX HEBbINAAAIOLLNX BUHTOB M4,

BHewHWn BUAO, M HaMMeEHOBaAHUE COoeauHUTeNnen
MBI npuBeaeHbl Ha Puc. 3.15.

Ina sawmtel MBI 0T neperpysku n KOPOTKMX 3aMbl-
KaHU MeeTCcs ABa MpefoxpaHnuTens ¢ HOMUHamb-
HbIM TOKOM 1A.

B Ta6bn. 3.1 npuBeaeHbl OCHOBHbIE TEXHUYECKNE Xa-
paktepuctmukmn MBIT.

Tabn. 3.1. OcHoBHble TexHNYeckne xapaktepuctku MBI

~220, ~127 vnn ~100

[rana3oH Hanps>XeHns onepaTtuBHOrO NUTaHUA, % OT HOMUHANBHOIO HanNpPsHXXeHUs +20%
HomuHanbHas YactoTa, Ny 50
[nano30H BbIXOOHOMO HANPS>KEHUs A9 MUTAHWUA BHYTPEHHUX MOAYNEN 1 BHELLHeN Harpysku, B =10,2-16
MakcumanesHas notpebnsemas mowHocTe MBI, BT

- B TedeHne 90 ¢ nocre noga4v onepaTtmMBHOrO NUTaHUA UKW BbINOSTHEHWSI CTAHAAPTHOrO LMKNa 60
AlNB

- ANUTESNIbHO B YCTaHOBUBLLEMCSH PEXUME 15
MakcumarnbHas BbigaBaeMas MOLLHOCTb AN MUTaHUS BHELLUHER Harpy3ku, BT

- ONUTENbHO 15

- KpaTkoBpeMeHHO 30
YcTaBka Mo TOKy 3almThbl Liene BHELLHEN Harpy3kun oT neperpysku UM KopoTKoro 4

3aMblkaHus, A

BbI6GOp HOMMVHANBHOrO HaMNPsXEHUs OMepaTUBHOIO
NUTaHWA NPOU3BOOUTCH MYTEM YCTAaHOBKM Creuuvasib-
HbIX NepeMbIYeK Ha pasbeme XS15 MBIT.

MoaxkntoyeHne kabensa nutaHusa wkada ynpasne-
HUSA OT BHELIHUX MCTOYHUKOB OCYLLECTBJIAETCS C
MOMOLLbIO crneumanbHOro pasbema (cm. Puc.
3.12) Ha pa3beM XP1 MBI1. CxeMbl noakito4yeHns

nutTaHns npenctasneHsl Ha Puc. 4.13 u Puc. 4.14
(cm. n. 4.1.3.4).

MBIl moxeT obecneuymBaTb NUTAHUE BHELLUHErO
yCTpoOWCTBa, B KayecTBe KOTOPOro MOXET uC-
Mosb30BaTbCA MOAEM, PaAnoCcTaHumMsa nnm niobdoe
Opyroe ycTpOWCTBO Nnpu cobnogeHnn napamer-
pOB, yKa3aHHbIx B Tabn. 3.1.
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Pazbem MPM-X9 Paszbem MPM-X8

Pazbem MPM-X9 Pazbem MPM-X8

Puc. 3.16. Moaynb MmukpornpoLleccopa

3.2.3. Moaynb Mukponpoueccopa

Mogaynb Mukponpoueccopa (main processing mod-
ule - MPM/TEL) obecneumBaeT paboTy afiropnuTMOB
3aWnMT 1 aBToMaTukn, ynpasneHune PBA/TEL, nugn-
KaLmio, BEAEHNE 1N XPaHEHME XYPHaANoB onepaTmBs-
HbIX 1 aBapUiHbIX CoObITUI 1 apyrme dyHkummn. Ha
Bxon MM no coeanHnTenbHOMY Kabento nocTtyna-
10T CUrHaMbl C KOMOVHMPOBAHHbIX AATYMKOB TOKA U
Hanps>XXeHus, pacrnosioxeHHbix B MK.

MMI1 ycTaHOBNEH Ha BHYTPEHHeN ABepue wkada
ynpasneHus. Ha BHewHen ctopoHe MMI1 ycTaHOB-

Hanps>xeHune nutaHus, B

NneHa naHesb ynpasJieHnd, OCHalleHHaaA XnaKoKpuc-
TannaM4yecknm gucrnneem, KHonkamMm ynpabBieHUa U
noptom RS232 gns noaknoyeHns nepcoHasibHOro
KOMMblOTEPA.

MpenycmoTpeH 0b60rpeB XuakoKpucTanim4ecko-
ro gmucnnea npv ymMeHblUeHUn TemnepaTtypbl OK-
pyxatowien cpenbl HUxXe MuHyc 15°C.

B Tabn. 3.2 npuBeaeHbl OCHOBHbIE TEXHUYECKUE
xapakrtepucTtnku MMIT.

BrewHnn sng MMI1 n HanmeHoBaHME pa3beMOB
MMTI1 npuBeneHbl Ha Puc. 3.16.

Tabn. 3.2. OCHOBHbIE TexHU4Yeckue xapaktepuctku MMIT

=10,2-16

MakcumManbHast notpeénsemas MOLHOCTb, BT

3.2.4. Moaynb ynpaBneHus

Moaynb ynpaenexus (driver - DRV/TEL) npeaHasHa-
YyeH Ons ynpaBneHns KOMMYTaUMOHHBIM MOZYNEM.
MY obecneuynBaet npeobpasoBaHMe CUrHasOB
BKJIIOYEHNS N OTKJTIOYEHMS B UMMYJIbCbl TOKA, KOTO-
pble MOAAlNTCH Ha KaTylKu 3NEeKTPOMarHuToB
OSM/TEL OT KOHAEHCATOPOB BKJIIOYEHUSI U OTKJIIO-
YyeHus, Bxoaswmx B coctaB MY, ocyllecTBadga Tem
cambIiM onepauun BKAKOYEHUS N OTKIoYEHUS. KOH-
AEeHCATOopPbl BKJIIOYEHUA U OTKIIOYEHUNA UMEeKT eM-

| 13

KOCTb, AOCTATOYHYIO O obecrnevyeHns 3aaaHHOro
KOMMYyTaUMOHHOTrO umkna AllB.

MY npeobpadyeT nonoxeHne 0OIOK-KOHTAKTa
OSM/TEL B nOrmM4eckunii curHan, MCNosib3yemblii Ans
onpeneneHnsa COCTOSIHUSA BbIKOYaTENs (BKJIOYEH
WA OTKJTHOYEH).

MY npon3BoaAnT ANArHOCTMKY MCMPABHOCTU LEMn
anektpomarintoB OSM/TEL ¢ Bblaayer cooTBETCT-
BYIOLLLEr0 CUrHana npm o6Hapy>XeHnm KOpoTKoro 3a-
MbIKaHUS 1 06pbiBa LENu.
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Pazbem DRV-X2

BHyTpwn wkada ynpasneHus
MY kpenutcsa npy nomoLLm
YyeTblpeX HEBbINAAAKLLNX

Pasbem DRV-X1

Pa3zbem DRV-X3

BMHTOB M4.
HeBbinagaowme BUHTbI
Puc. 3.17. Moayns ynpasneHus
Tabs. 3.3. OCHOBHbIE TeXHUYECKMe xapakTepncTuku My
HanpsixeHune nutaHus, B =10,2-16

MakcumanbHasa notpebnsaemas MoLLHOCTb, BT

- MPOJOIIKUTENBHO 5
- B TedeHue 80 ¢ nocne BbinonHeHus umkna AllB 42
Bpems nogroToBku nocne nogayun nutaHus, ¢ 90
KOMMyTaUMOHHbIA LIMKIT 0-0,1¢c-BO-1¢-BO-1¢-BO-80c-B

3.2.5. AkkymynatopHasa 6aTtapes

Ina obecneyeHnss MUTaHUS BHYTPEHHUX Moaynen
wkada ynpasfieHns 1 BHELLHEN Harpy3kn npu note-
pe onepaTMBHOIO NMNTAHUS NPUMEHSIETCA FEPMETUY-
Hasi HeobCcnyXXnBaemasi CBMHLUOBO-KUCOTHAs aKKy-
MynaTopHas 6aTtapes (Puc. 3.18).

Kpennenue AB B wkady ynpasneHus obecneyvBa-
€TCd C NOMOLLbIO OBYX raek.

OCHOBHbIE TEXHMYECKME XapaKTepucTukn AB npu- Puc. 3.18. AkkymynsatopHas 6atapes

BedeHbl B Tadbn. 3.4.
Tabs. 3.4. OCHOBHbIE TEXHUYECKME XapaKTepucTuku Ab

HomuHanbHoe HanpsxeHve, B 12
HomuHanbHasa eMKocTb, A-4 26
MuHMManbHas paboyas TemnepaTypa, °C -40
MakcumanbHas paboyas Temnepartypa, °C 55

EMKOCTb Npu pasnnyHbIX TeMnepartypax okpy>xatoLlen cpefpl, % OT HOMUHASILHOW

- npy MuHyc 40 °C 25
- npy MuHyc 20 °C 65
-npn 0°C 84
- npu +25 °C 100
- npu +40 °C 110
- npu +55 °C 120

Cpok cnyx6bl, net 10
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3.2.6. Moaynb oUCKpPETHbIX BXOA0B/BbIXOA0B

Moaynb anckpeTHbIX BXoaoB/Bbixoaos (I/0 Modules
- IOM/TEL) obecneumBaeT BbIMNOSHEHME YHKLMM
ynpasneHus n curHanusaumn PBA/TEL nocpepnct-
BOM MNPOBOAHOro kaHana cea3m. MABB cogepxut 6
OVCKPETHbIX BXOO0B, Y KOTOPbIX OAMH KOHTAKT ABJIS
eTcsl 00WmMM, 1 6 BbIXOAHbLIX BUCTabUIIbHBIX pene ¢
nepekioYalLLMMNCA KOHTaKTaMm, 5 N3 KOTopbIX Tak
K€ UMEIOT 06LLUMIA KOHTaKT, a OOWH NepPeKIIoYatoLLnNiA
KOHTaKT SBASIETCA HEe3aBUCUMMbIM. BHewHun Bug,
M/JBB nokasaH Ha Puc. 3.19.

YnpaBneHue peknoy3epom nocpeactsom MBB
OCYLLLECTBSETCH NOoJavYen Hanps>keHUs Ha BXOAbl
MIBB, kaxnaplhi U3 KOTOPbIX MOXET ObITb 3anpo-
rpaMMMPOBaAH Ha BbIMNOJIHEHME OMNpeaesieHHON
dyHKkuMn. CurHanmnadaumsa obecnevymBaeTcs nepe-
KJll04eHneM BbIXOOHbIX KOHTAKTOB pesie nocJsie BO3-
HUKHOBEHUSI COObITUIA, ONPeAeNeHHbIX NoSib30BaTe-
nem (cm. n. 3.10.3).

B wkady ynpaBneHns MOXeT yCTaHaBIMBATbCH
no asyx MABB (MABB N21 - Beepxy, MABB N22 -
BHU3Y). [Ana 3TOro npeaycMoTpeHa MOHTaXHas
naata M MOHTaXHble OTBEPCTUS ANA KpenieHus
MZABB (Puc. 3.20).

Ha Puc. 3.21 nokasaHa mapkmpoBKa COeOVHUTENS
IOM-XP1 guckpeTHbIX BXxoaoB 1 Bbixogos MIBB. C
ykasaHveM MNONSAPHOCTU MPUIOXEHUS HanpsXeHUs
ynpaBneHus.

MoHTaxHble OTBEPCTUS
nnsa noakmodeHns MABB Ne2

MABB N21

HeBblnagawouine BUHThI

Pazbem IOM-XP2

: CbemHbit coeanHnTens WAGO
] \ N9 NOOKITIOYEHNS BHELHEro kabens

Pazbem IOM-XP1

i
i
|
i

Puc. 3.19. Moaynb ANCKPETHbIX BXOA0B/BbIXOA0B

B 3aBMCMMOCTM OT HanpsiXeHus yrnpasieHus, nNpu-
KflaZlblBAEMOrO K ANCKPETHLIM BXOA4AM, CYLLECTBYET
nga Tuna MABB: IOM/TEL-12/60 u IOM/TEL-
100/250.

OcHOBHbIE TexHuyeckne xapaktepuctukun M/1BB
npueeneHsl B Tabn. 3.5.

Moaynu ancKpeTHbIX BXO40B/BbIXOO0B HE BXOOSAT B
CTaHOapPTHYO KomnaekTauumio wkada ynpasneHus
RC/TEL n 3akasbiBalOTCSA OTAENBHO B COOTBETCTBUU
C OMPOCHbLIM NUCTOM Ha peknoy3ep PBA/TEL.

Puc. 3.20. YcraHoska M/IBB B wikagy yrnpasneHus
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Homep
KOHTaKTa
Homep B 1 11 O_‘L\_
KOHTaKTa () 12 o—

Bxog 1 2 O 13
— Beixog 2 O_\L\—
(+) 14 O— 1

Bxop 2 3 O 15
— Boixoa 3 O_\‘\—‘
(+) ] 16 O— :

Bxon 3 4 O 17
— Beixon 4 Ol
(+) [ 18 O— -

Bxon 4 5 © 19
— Beixoa 5 O_\L
(+)[ ] 20 O— '

Bxog 5 6 O 29

— Beixog6 23 O——

Bxon 6 7 O (+) 24

O6umin 1 O ) oéwmn 10 O0——-——

Puc. 3.21. MapkupoBka ANCKPETHbIX BXOAOB 1 BbIXOAO0B

Tabsn. 3.5. OcHoBHble TEXHNYECKME XapakTepucTuk MABB

HanpsixeHve nutanua, B =10,2-16
MakcumanbHasa notpebnsemas MoLLHOCTb, BT 1
Bug HanpsxeHus ynpasneHus NOCTOSIHHOE

HoMuHanbHoe 3HavYeHne Hanps>keHun ynpasnexus, B

- ans IOM/TEL-12/60 12/24/30/48/60
- ans IOM/TEL-100/250 110/125/220
MuHUManbHOE 3HaYeHNe HanpsXXeHWsl, BOCMPUHMMaeMoe Kak KoMaHaa yrnpaeneHus, B

- ons IOM/TEL-12/60 7

- ans IOM/TEL-100/250 100
MakcrmarnbHoe 3Ha4YeHe HanpsXXeHWs, He BOCNPUHMMAaEMOe Kak komaHaa ynpasnexusi, B

- ons IOM/TEL-12/60 3

- ana IOM/TEL-100/250 30
[nuTenbHo gonycTnumoe HanpsixeHve, B

- ans IOM/TEL-12/60 75

- pna IOM/TEL-100/250 275
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BxogHoe conpotmenexune, KOm

- ans IOM/TEL-12/60 3

- pna IOM/TEL-100/250 125
Bpewms pacrnosHaBaHusa curHana, mc 20
Bpewms nepepayn curHana, mc 12-19
Bpewms c6poca, mc 20
Inana3oH KOMMYTUPYyEMbIX HanpsXxeHui, B

- MepeMeHHoe Hanps>KeHne 6 —230
- NMOCTOAHHOE HanpsXeHue 4,5-125
HomuHanbHbIM TOK, A 16
MakcnmarnbHas KoMMyTupyemasi MOLLHOCTb

- Ha NOCTOSAHHOM ToKe npu 1= 1 mc, BT 30

- Ha NepemMeHHoOM Toke npu cos o= 0,3 BA 50
MuH1ManbHasa KoOMMyTUpyeMas MOLLHOCTb

- Ha NOCTOSIHHOM ToKe, MBT 300

- Ha NepemMeHHOM Toke, MBA 300

3.2.7. Nnarta ycTpoiicTBa CBA3U

B RC/TEL npenycmatpuBaeTcs yCTaHOBKa AOMOI-
HUTENbHOro obopyaoBaHUS ONS MOAK/OYEHUS B
SCADA-cucTtemy - yctpomnctea ceasu (YC), Hanpu-
mep, moaema. fabapuntbl YC He A0KHbI MPEeBbILLATb
265x190x67 mm. Onsa aTonm uenu B wikady ynpaene-
HWS NpeaycMOoTpeHa MeTannuyeckas nnara, Ha Ko-
Topoii kpenutcsa YC (Puc. 3.22).

MutaHne YC MOXeT OCYLLECTBASATbLCS HEMOCPEeAcT-
BeHHO oT MBI nnu AB wikada ynpasneHus npu co-
OnaeHNn napamMeTpoB, ykasdaHHbix B Tadbn. 3.1.
MopknioyeHne B SCADA-cCTEMY OCYLLECTBASETCS
nocpeacTBOM TENIEKOMMYHUKALVOHHbLIX MHTEpden-
coB RS232 unn RS485. Peknoysep PBA/TEL noga-
LEepPXMBaET NPOTOKOSbI Nepefayn gaHHbix Modbus
1 DNPS3.

Ob6opynoBaHve ajs NoaKIloYeHNs B CUCTEMY TeSe-
mexaHukm (YC, nepegatowias aHTeHHa U T.4.) B KOM-
MJIEKT NOCTaBKN PEKNOy3epa He BXOOAT.

yC

MoHTaxHas nnara
ons yctaHosku YC

Puc. 3.22. YcraHoBka YC
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3.3. YCTpOMNCTBO coeanHnTesibHoe

YCTpONCTBO COeanHUTENbHOE (COEANHUTENbHbIN
kabenb) CC/TEL (Puc. 3.23) npeactaBnsieT co-
6011 rodppupoBaHHYlD MeTannM4yeckyto Tpyoky, B
KOTOPOWM MPOXOAAT u3MepuTenbHble kabenu ot
[AaTUYMKOB TOKa W HANpsixXeHus 1 kabenun ynpaene-
HMS KOMMYTaUMOHHbIM MoayfieM. Ana npucoenmn-
HEHUSI COEAMHUTENbHOrO Kabens K KoMMmyTaum-
OHHOMY MOAYIO U WKady ynpaBneHUs NCrnonb3y-
I0TCHA wWTencenbHble padbembl. CTaHgapTHasd
ONMHA COEeAMHUTENBHOro kabens npegycmartpu-
BaeTca 6, 8, 10 unm 12 m.

Puc. 3.23. CoeamnHnTenbHbI kabesb
HasHa4vyeHune BbIBOAOB LUTENCeJIbHbIX Pa3beMOBMNpn-
BeZeHo B [MpunoxeHun 4.

3.4. Cuctema 6ecnepebGoOHOro NMTaHusa

Cuctema 6ecnepebONHOro nMuUTaHMUs peknoysepa
BktoyaeT B cebss MBI n AB. Cuctema obecneumBa-
eT nNMTaHne BHYTPEHHUX Mmoaynen wkada ynpasne-
HUA pekioy3epa M BHELLUHEN HArpy3ku HOMUHalb-
HbIM MOCTOSIHHBIM HanpsixeHnem 12 B.

B 3aBMCUMOCTUM OT HANN4YMS WA OTCYTCTBUS BHELL-
Hero onepaTnBHOrO NUTaHUS, cteneHn 3apsaa Ab n
Opyrmx GakTopoB 3neMeHT 6ecnepeboinHoro nuTa-
HUS MOXET HaXOOUTbCS B HECKOJbKUX PEXMMAX pa-
60Tbl. Ha Puc. 3.24 nokasaHbl pexumbl paboThl
CUCTEMbI MUTAHUSA U Nepexoabl MexXAy HUMMK, a B
Tabn. 3.6 NnpuBeOeHO onncaHne aTUxX PeXNMOB.

Puc. 3.24. Pexumbl paboTbl cuctemMbl 6ecriepeboviHOro nutaHus
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Normal supply
(HopmanbHbI pexunm)

Tabn. 3.6. OnvcaHne pexmmMmoB paboTbl cUCTEMbI 6ecrepeboriHOro NTaHUs

Cuctema 6ecnepeboiHOro NMTaHMa peksioysepa Haxoamtcs B HopmMasnbHOM
pexvmMe, Korga CyLL,ecTBYeT HanpsXeHune XoTs Obl C 04HOr0 BHELLIHErO
MCTOYHMKA NUTaHMA N HanpsxeHne Ab Haxoautca B npeagenax 10,2-16 B.

AC supply
(MuTaHne TONBKO OT
BHELLUHNX UICTOYHNKOB)

B naHHOM pexunme nuTtaHue wkada ynpasneHms obecrneynBaeTcsl TONbKO OT
BHELLHNX UCTOYHUKOB NUTaHNSA (O4HOro uam Asyx). Ab oTcyTCcTBYET Un ee
HanpsHKeHne BbIXOAUT 3a AonyCcTumMble npeaens (Huxe 10,2 B vnum Boiwe 16 B).
Ecnu HanpsbxkeHve AB npesbicuT 16 B nnn cHnautcs Huxke 2 B, To Ab
aBTOMATUYECKN OTKIIIOYAETCS.

Ecnu HanpsbkeHue AB HaxoauTcsa B npenenax ot 2 o 10,2 B, To ans
BOCCTaHOBJIEHMS HaNpsiXXeHns 6aTapen NCNoJib3yeTCs cneuyanbHbIi PeXxmnm
3apsiaa mManbiM TokoM (He 6onee 100 MA). B 3TOM pexrme Ha BOCCTaHOBJIEHME
HanpsXxeHus baTapen MoxXeT NoTpedoBaTbCs 3HAYNTELHO O0JIbLLE BPEMEHMU,
4yeM Ha 3aps, B HOpMasibHOM pexnme. Takke Takon noasapsan Ab MmoxeT 6biTb
HeyCrneLHbIM, eCnn TOK yTedkn AB AOCTUTHET BENMMYMHBLI TOKA NOA3aPSaKN.

Battery supply
(MutaHne Tonbko OT AB)

B maHHOM pexume nuTaHue wkada ynpasneHus obecrnednsaeTcs Tonbko oT AB.
lMnTaHme OT BHELIHNX UCTOYHNKOB OTCYTCTBYET.

lMnTaHme OT BHELIHUX UCTOYHMKOB aBTOMAaTUYECKM OTKITIOHAETCS, EC/IN BXOOHOE
HanpsiXeHne Ha Nto6OM 13 BXOO0B MPEBLICUT MakCUMasibHO A0MYCTUMBIA
YPOBEHb UM ECNN BXOOHOE HamnpsixkeHne Ha 060m1X BXOAAX CHU3UTCS HUXe
MUHWMaJIbHO A0MYCTUMOrO YPOBHS.

B aTtom pexxume Ab HavmHaeT paspsaxatbes. [MutaHmne wkada yrnpasneHms
COXpaHSeTCs B TEHEeHNEe BPEMEHU, KOTOPOE NPUBIMKEHHO paccYmMTbiBAaeTCs No
cnepytowen popmyne (Npm OTCYTCTBUM Onepaumii BKIKOYEHUS N OTKITIOYEHUS
peknoyaepa):

_ 12 R C_rated - (1-Shutdown_level)
P+5

roe T - Bpems nuTtaHma oT Ab o nepexona B pexumm aHeprocoepexxeHus, Y;

P - MOLWHOCTL, NOTpebnseMas BHELWHeN Harpyskon, BT;

C_rated - emkocTb AB, A-y;

Shutdown_level - oTHOCUTENbHBI YPOBEHDb 3apsiaa Ab, Npu KOTOPOM
NMPOMCXOOUT Nepexon B pexumm aHeprocoepexeHuns (Shutdown);

R - napameTp, yuuTbiBaOLWLUI TEMNEPATYPY OKpyXatoLern cpeabl: R = 1, korga
TeMmnepaTtypa Bbille 25°C, ecnu Temnepatypa Hmxe 25°C, To R nnHeinHo
cHmxaeTca oo 0,25 npu temnepartype munHyc 40°C.

Mocne aToro wkad ynpaeneHus nepenget B pexum Shutdown (pexmm
3HeprocbepexeHus).

[Mpy NONHOCTBIO 3apsXeHHOM AB 1 HOpMasbHbIX YCIOBUSX OKPYXaloLen cpeapl
B pexume Battery supply peknoysep cnocobeH BbINONHUTL He MeHee 150
onepauuin "BO™ B unkne, npuseneHHoM B Tabn. 2.1.

B pexunme Battery supply peknoy3ep coxpaHSaeT BO3MOXHOCTb BbINOJIHATb BCE
CBOU PYHKLNN.

T

DS1
(CoxpaHeHune gaHHbIX)

JaHHbI KPaTKOBPEMEHHLIN PEXMM BO3HUKAET NOCE MOABAEHUS curHana
oTKNoYeHNa nuTaHus wkada ynpasnenus Off(Power)1). B TeueHne aToro
BPEMEHM BCS BaXKHast MHPOpMaLMSA COXPaHAETCS B 9HEepProHe3aB1CUMON
namsaTu.

DS2
(CoxpaHeHne gaHHbIX)

JaHHbIM KpaTKOBPEMEHHbIN PEeXVM BO3HUKAET B NpoLuecce pexuma Battery sup-
ply nocne cHuxXeHns ypoBHS 3apsana Ab [0 ypOBHSA nepexona B pexvm
Shutdown (QHeprocbepexeHue). B TeueHre aToro BpeMeHu BCs BaxKHas!
MHpOPMaLMS COXPaHSETCS B SQHEPrOHE3aBMCUMON NaMsTu.
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Tabn. 3.6. OnvcaHue pexrmMoB PpaboTbl cucTEMbI 6ecrnepeboriHoro nutaHus. lpoaoaxeHne

JaHHbI pexmnm Bo3HUKaeT nocne paspsga Ab o ypoBHS, 3agaHHOro
nosb30BaTeNEM, KOraa nutaHue wkada yrnpasneHusi OCyLLLECTBASETCS TONbKO
oT AB (pexunm Battery supply), € Lenbio coxpaHeHNS HEKOTOPOro OCTATOYHOIO
ypoBHSA 3apsaa Ab. B aTom pexnme Lwkad ynpaBneHnUst HAaXo0ANTCH B
OTK/TIOYEHHOM COCTOSIHUM U HE CMOCOBEH BbIMOJIHATL CBOUX DYHKLMIA. Pexumm
CYLLLECTBYET [0 TEX NOpP, NOKA HE BOCCTAHOBUTCH MUTAHNE OT BHELLHNX
MCTOYHUKOB UM HE NPUAET CUrHanN BKIOYEHNS NUTaHUS Wwkada ynpasneHus
On(Power)1).

JaHHbI KPAaTKOBPEMEHHLIN PEXMM BO3HUKAET MNOCIE MOABEHUS cuUrHana
BKJIIOYEHUS NnTaHus wkada ynpasneHmsa On(Power)1) B pexume Shutdown. B
3TOM pexunme wkad ynpasrieHus crnocobeH BbINOMAHATL CBOU MYHKLMN, HO
Standby pa3psn Ab 6yoeTt npooonkaTbes, T.K. MUTaHUE OT BHELLIHUX UCTOYHMKOB
(Pexunm oxugaHus) OTCyTCTBYET. [103TOMY CNYCTA 5 MUHYT NOCJI€ OKOHYAaHUS BbIMNOJIHEHNSA
onepaumin ¢ Ppeksioy3epom rnpon3onaeT aBToMaTU4ecKnii nepexod oOpaTHo B
pexum Shutdown (OHeprocoepexeHue). Ecnv B 3TomM pexurme BOCCTaHOBUTCS
nMUTaHMe OT BHELLUHUX UCTOYHMKOB, TO MPON30NAET MEPEXOL B PEXUM
HopmarnbHoro nutaHma (Normal supply).

Shutdown
(9OHeprocbepexeHune)

K lMoapobHee o curHanax On(Power) n Off(Power) cm. B Tabn. 3.18 ns n. 3.10.1.1.

Kak yxe rosopunocs B n. 3.2.2, moaynb 6ecnepe-

OOMHOro NuTaHua wWwkada ynpaBneHUss MOXeT ﬁ:‘:::.:’;e *

obecneymBaTb NUTAHWE BHELUHEN Harpy3ku. Mpn Bkn. [
3TOM B CJly4ae NCYE3HOBEHUS MUTAHUA OT BHELL- Otk » BpemMA
HUX WCTOYHMKOB W nepexone B pexum Battery Taimep 4

supply (nutaHme Tonbko oT AB) nMTaHme BHeL- 1 -

Hel Harpy3km oT AB coxpaHsaeTcs Ha Bpemd, Orn- —
penensemoe nonb3oBatenem. Kak BUAHO un3 Murauue °

Puc. 3.25, nocne otcyeTa BpemeHun T_ext cneyun- ::f:’yg:fmn“

aNlbHbIM TAMEPOM MPOUCXOAUT OTKJIIOYEHME NU- )

TaHUS BHELLIHEN HArpy3Ku. orem P » Bpems

B Tabn. 3.7 noka3aHbl HaACTPOMKW CUCTEMBbI

y ) Puc. 3.25. 1 i
6ecnepeboiiHoro nutaHus (UPS settings) e VITAHNE BHEHE HATPy S

Tabn. 3.7. Hactpoviku cuctemsl 6ecrnepeboiHOro nuTaHus

HomwuHaneHas emkocTe AB (Rated battery C_rated 10-50 1
capacitance), A-4

YpoeeHb 3apsga AB, npyu KoTopom Shutdown level 0,1-0,8 0,1
npouncxoout nepexop B Shutdown (Shutdown
level), o.e.

Bpems oTKMoYeHnst BHeLLUHen Harpy3ku T _ext 1-720 1
(External load time), MyH

BHumaHue! Npu xpaHeHnn wkada ynpasneHmsa ¢ NoAKI0HeHHO AB He06X0A4MMO NONHOCTLIO OTKOHYUTL NK-
TaHue wkada komaHgon "Switch power off” B rnaBHom meHio ("MAIN MENU") naHenu ynpaBneHust unv KoMaH-
non Power off B meHio On-line nporpammel TELUS B pexxume On-line cBA3M ¢ nepcoHanbHbIM KOMIMbIOTEPOM
(cm. n. 3.10.1.1). B npoTnBHOM cniyqae Ab MOXeT pa3psaauTbCs U 0Ka3aTbCA HEMPUIOAHOM K SKCMnyaTaLnn.
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3.5. Cuctema usmepeHus

Mcnonb3oBaHME B KA4eCTBE M3MEPUTENbHbIX Op-
raHoB peknoy3epa PBA/TEL BCTPOEHHbIX B KOM-
MYTaLWOHHbBIN MOAYJIb KOMOVHUPOBAHHbIX OaT4YN-
KOB TOKa W HanpsixXeHus rno3ponseT obecneynTb
LLIMPOKME BOSMOXHOCTW MO UBMEPEHMIO NapaMeT-
poB pexunma paboTbl pacnpenenuTenbHoi ceTu.

B Tabn. 3.8 npeactaBieH nepevyeHb N3MepPseMbIX
napameTpoB, X 00603HA4YeHUs N amanas3oHbl N3-
MepeHus. Kpome Toro, B nocnegHux aByx ctosnb-
uax Tabnuubl ykasaHo NPUMEHEHNE N3MePSEMbIX
BeNn4nH (onga uenenm P3uA nnn gna uenen nHan-
Kauummn).

Tabn. 3.8. Viamepsiemble napameTpbl ceTn

dasHble TokM la, Ib, Ic 10-7000 A 1A +
®dasHble HanpsXXeHns Ua, Ub, Uc, Ur, Us, Ut 0,5-18 kB 0,1 kB + +
JInHenHble HanpsXXeHns Uab, Ubc, Uca, Urs, Ust, Utr 0,8-30 kB 0,1 B +
HanpsixeHve npsmon U1 0-18 kKB 0,1 kB + -
nocnefoBaTenbHOCTH
Tok npsimon I 10-7000 A 1A + -
nocfieqoBaTeNbHOCTH
HanpspkeHne Hynesow Un 0-18 kB 0,1 B + -
nocfneqoBaTenbHOCTH
Tok Hynesomn In 4-7000 A 1A + +
nocriegoBaTeNbHOCTH
Yron Mexmy TOKOM U A1l 0-359° 1° + -
HanpsHXeHneM npsMon
nocfnegoBaTenbHOCTH
Yron mexgy TOKOM K An 0-359° 1° + -
HanpsKeHNeM HyneBon
nocnefoBaTesnbHOCTH
OgpHo n TpexdasHas nonHas, A kVA, B kVA, C kVA 0-65535 1 - +
aKTUBHas 1 peakTnBHas A kW, B kW, C kW
MOLLIHOCTb A kVAr, B kVAr, C kVAr
kVA, kW, kVAr
OpHo 1 TpexdhasHasn nonHas n A+kVAh, B+kVAh, C+kVAh, 0-999999 1 - +
peakTuBHas aHeprus B npaMom | A+kVArh, B+kVArh, C+kVArh,
1 o6paTHOM HanpasfeHUN A-kVAh, B-kVAh, C-kVAh,
MOLLIHOCTM A-kVArh, B-kVArh, C-kVArh,
+kVAh, +kVArh, -kVAh, -kVArh
YacTtoTa co ctopoHbl ABC n Fabc, Frst 45-55Ty 0,01y + +
RST"
YepepoBaHue a3 Co CTOPOHbI Phase seq. ABC/ACB/??? - - +
ABCunRST? RST/RTS/???
HanpasneHue MmoLHOCTU DE OC +, -, ? - + +
DE EF + - ?
DE SEF + - ?
ModhasHbI 1 TpexdasHbIn Power factor: 3phase, 0-1 0,01 - +
KO3 (PMLNEHT MOLLIHOCTHU A phase, B phase, C phase

1)
[Mpy cHXXEeHUM HanpsixXeHus BO Beex asax Huxke 0,5 kB 3Ha4eHune 4acToTbl 6epeTcs U3 namsitu.

2 [
[Mpy cHKeHuy 11060ro ¢pas3Horo HanpsixxeHus: Huxe 50% OoT HOMUHaIbHOro nHanumMpyeTcs "??7?
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Ona NpaBUNbHOIO U3MEPEHUS BEINYUH, NepedncrneHHbix B Tabn. 3.8, U GyHKUMOHNPOBAHUSA CUCTEMDbI
P31A nosnb3oBaTento HeoGXoAMMO 3aaTb CUCTEME U3MEPEeHUsa paa napameTpoB, NPeacTaB/ieHHbIX B

Tabn. 3.9 (ME settings).

Tabsn. 3.9. HacTporiky cucTeMbl U3MEPEeHUs

HomwuHaneHas 4actoTa (Rated frequency) F_rated 50 nnn 60 Iy -
HomuHanbHoe HanpsxxeHue (Rated voltage) U_rated 6-27 kKB 0,1 kB
MHTepBan BpemMeHn Mexay U3amMepeHnsiMm MOLLHOCTM A1s Tlp 5/10/15/30/60 muH -
rpachmka Harpy3ku (Load profile time interval)

CepuiHbIn HoMep KommyTaumoHHoro mogynsa OSM/TEL (OSM #) OSM# 000000-999999 1
KoadbdpnumeHT TpaHcdopmauun garyvka la Cla 1,8-2,2 B/KA 0,0001 B/kA
KoadhdpurumeHT TpaHcdopmauun garyvka Ib Clb 1,8-2,2 B/KA 0,0001 B/kA
KoadhhuumeHT TpaHcopmaumm gatymka Ic Clc 1,8-2,2 B/KA 0,0001 B/KA
KoadhdunumeHT TpaHcdhopmaumm gatymka In Cin 1,8-2,2 B/KA 0,0001 B/kA
KoadhdpmumeHT TpaHchopmaumm gatyimnka Ua CUa 0,1-0,2 B/kB 0,0001 B/kB
KoadhdpmupmeHT TpaHchopmaummn gatinka Ub CUb 0,1-0,2 B/kB 0,0001 B/kB
KoadhdomumeHT TpaHcchopmaumm gatymka Uc CUc 0,1-0,2 B/kB 0,0001 B/kB
KoadchhunumeHT TpaHcopmaumm gatdmka Ur CUr 0,1-0,2 B/kB 0,0001 B/kB
KoadhduumeHT TpaHchopmaumm gatymka Us CUs 0,1-0,2 B/kB 0,0001 B/kB
KoadbdpmumeHT TpaHchopmaummn gatyimnka Ut CUt 0,1-0,2 B/kB 0,0001 B/kB

JaTtumkm TOKa M HanpsxeHus, BXoaswme B CO-
cTaB KOMMyTaumoHHoro moaynsa OSM/TEL pek-
noysepa PBA/TEL, nmeloT HoMmnHanbHble KO3d-
dnuneHTbl TpaHchopMaLunm, ykasaHHble B Tabn.
2.2 - Tabn. 2.4. Ana noBbILLEHUA TOYHOCTU N3-
MepeHusa KoOabdbUuMeHTbl TpaHchopMaLmnm Kax-
[0ro U3 JaTtynkoB Ha NMPOU3BOACTBE N3MEPSIOT-
CS1 C BbICOKOW TOYHOCTbIO. OTU AaHHble nepena-
IOTCS C KaXAbIM KOMMYTaLMOHHbIM MOAYEM AN
ycTtaHoBKM mnx B wkad ynpasneHusa RC/TEL, ko-

TOopol OyneT (pYHKLUMOHMPOBATHL COBMECTHO C
OaHHbIM KOMMYTaUMOHHbIM Moaynem OSM/TEL.
Homep kommyTaumoHHoro moayna OSM/TEL
TakXXe BHOCUTCA.

34ecb Xe 3ajalTcs 3HAa4YEHMS HOMUHATBHOW Yac-
TOTbl U HaNPs>XeHUs1 pacnpenenuTensHon ceTu, a
TakkKe WHTepBasl BPEMEHM MeXAay W3MepeHUsiMn
MOLLHOCTM OJ1 MOCTPOEeHMs rpadurka U3MeEHEHMS
Harpy3ku.

3.6. PenenHag 3awmra v aBTomatuka

3.6.1. PyHKUMN peneliHOW 3aWuTbl U aBTO-
MaTUKN

B cocTtase peknoysepa PBA/TEL wkad ynpasneHus
RC/TEL BbINonHAET PYHKUMN PENENHOW 3aLlUnUTbl U
aBToMmaTtukmn (P3uA), obecrneuymBasi BbiNOSIHEHUE
PEKN0Y3EePOM Kak NMPOCTbIX 3ALUNTHBIX QYHKLNNI, Tak
M CJIOXKHbIX 2IfTOPUTMOB aBTOMaTuU3aunm pacnpege-
nutenbHbix ceTelt 10(6) kB. P3nA peknoysepa nme-
€T YeTblpe HE3aBUCUMBbIX FPYMMbl YCTABOK, MO3BONSA-

oKX ObICTPO M3MEHUTb HacTponku P3unA npu 3a-
NIaHVPOBAHHbLIX UBMEHEHVSIX B MEPBUYHOWN CETU.

B Tabn. 3.10 nepeuncneHbl oyHkumm P3nMA kaxnoii
N3 YeTbIPEX FPYMMbl yCTaBOK C 0003HAYEeHNEM BUOOB
3aLUMT 1 aBTOMATUKN TakKUMW, KaKUMWU OHU MHOULN-
PYIOTCS Ha XUAKOKPUCTANNIMYECKOM AUCHIee naHe-
nun ynpasnenmna RC/TEL v B nporpammHoM obecre-
YEeHUN, MPUMEHSIEMOM [T HACTPOWMKW YCTaBOK W
NPOCMOTpPA XYPHaNoB COOLITUIA.
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Tabn. 3.10. dyHkumm P3uA

OcCHOBHbIE (DYHKLMN 3aLLmMT

TpexcTyneHyarTas HanpasneHHas UM HeHanpaeneHHas TOKOBas 3alumTa oT MexaydasHbIX oC
KOPOTKMX 3aMblkaHui (K3)

a) Ona NONOXNUTesIbHOro HanpabJieHUA MOLLIHOCTU!

- nepsas CTyrneHb OC1+
- BTOpas CTyneHb OC2+
- TpeTbs CTyNeHb OC3+
6) 4ns OTpULATENLHOrO HaNpPaBIeHWst MOLLHOCTU:

- nepsas CTyneHb OC1-
- BTOpAas CTyneHb ocC2-
- TPETbs1 CTyMNeHb 0OC3-

TpexcTyneH4yaTasn HanpaBfieHHas Un HeHanpaBeHHasa TokoBas 3awmTa oT K3 Ha 3emnio B ceTu ¢
3a3eMI1eHHON HerTpanbio

a) AN NoIOXMTENbHOr0 HanpaseHNsi MOLLHOCTH: EF

- nepsas CTyrneHb EF1+
- BTOpasi CTyneHb EF2+
- TpeTbsi CTyMneHb EF3+

6) Ons oTp1UaTeNlbHOro HanpaBieHNs MOLLHOCTM:

- rnepsasi CTyNeHb EF1-
- BTOpasi CTyrneHb EF2-
- TpeTbsi CTyMNeHb EF3-

O,D,HOCTyrIeHLIaTaFI HanpaBneHHaa nnm HeHanpaBJieHHad TOKOoBadA 3allunta oT O,D,HO(*)a3HbIX
3aMblKaHWI Ha 3eMJTI0 B CETU C VIGOJ'II/IpOBaHHOVI nnn KOMI'IeHCVIpOBaHHOIZ HeVITpaJ’IblO

a) A7 NONOXMTENbHOr0 HanpaseHNsi MOLLHOCTH SEF+

6) ANA OTPMLATENBHOMO HanpasBfieHUA MOLLIHOCTM SEF-

3alwmTa MuHMManbHoro Hanpsbxenus (3MH): uv

- 3MH no dasHbIM HanpsXKeHUsaM uv1

- 3MH 1o nuHenHbIM Hanps>KeHNAM uva

- 3/1EMEHT NoTepun NUTaHuA (AVKC

Pexum «Pab6oTa Ha nuHumn»: LL

- 3awmTa ot MexaydasHbix K3 B pexunme «PaboTa Ha nuHumn» OCLL

- 3awmta o1 K3 Ha 3emnto B pexumme «PaboTta Ha NMuHum» EFLL
OCHOBHblE (hyHKLMM aBTOMATUKM

TpexkpaTHoe aBToMaTM4eCcKoe NOBTOPHOE BKtoYeHue (AlB) ¢ myckoMm OT 3aLumT OT MexaydasHbIX AR OCEF

K3 (OC) unn K3 Ha 3emnto (EF) ¢ BO3MOXHOCTbIO KOHTPOSA HANPsXXeHWs B CETH

TpexkpaTHoe AlNB ¢ MyCKOM OT TOKOBOW 3aLuTbl OT 0gHOMAa3HbIX 3amblkaHuii Ha 3emnto (SEF) ¢ AR SEF

BO3MOXHOCTbIO KOHTPOSSA HaMNPs>KeHUs B CeTU

AlB ¢ nyckom ot 3MH nocne Bo3spara 3MH AR UV

ABTOMaTu4eckoe BKoyeHne pesepsa (ABP) ogHOCTOpOHHEE 1 OBYXCTOPOHHEE ABR

OnemeHT KOHTpons HanpsxeHust npu AMNB n ABP VRC

ABTOMaTu4eckas 4YactoTHas paarpyska (A4P) UF

JononHnTensHble dyHKUMn P3nA

DyYHKLMA OTCTPOMKM TOKOBbIX 3amT oT MexaydasHbix K3 (OC) n K3 Ha semnio (EF) npu CLP
BKJTOYEHWW Ha «XONOLHYIO HarpysKy»
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DYHKUMSA OTCTPOMKM TOKOBbIX 3amT oT MexaydasHbix K3 (OC) n K3 Ha 3emnto (EF) ot nyckoBbIx IR

TOKOB ABUraTenen v 6pOCKOB TOKa HaMarHn4mnBaHuMaA CUNOBbIX TpaHC(*)OpMaTOpOB

[ononHutensHas BblAepPXXKa BpeMeHn anga peanmns3aulnm yCKOpeHUa TOKOBbIX 3alnT OT TTA

mexaydasHeix K3 (OC) n K3 Ha 3emnio (EF) nocne AlNB v peanusauumn noodepegnHoro AllB

KoopanHauus nocnenoBaTensHOCTM 30H

ZSC

3.6.2. O0o3HayeHuUs U AManasoHbl yCTaBOK
P3unA

B Ta6bn. 3.11 npuBeneHbl 0603Ha4YeHUs 1 guana-
30HbI ycTaBok P3uWA peknoysepa. YcTaBku cTyne-
HEWN TOKOBbIX 3aLLNT OT MexaydasHbix K3 n ot K3
Ha 3eMJlIl0 MUMEIT OAVHaKOBble 0003HAYEHUS U
AnanasoHbl 3HA4YeHUN N NO3TOMY paccMaTpuBa-

IOTCSI COBMECTHO (mapameTpsbl, Ha KOTOpblE pea-
rMPYIOT 3TU 3alUUTbl, Pa3Hble - pasHbIe TOKU N yT-
POEHHbI TOK HYNEeBOW nocnegosaTenbHocTn). B
ckobkax TakxXe yka3aHO HanMeHOBaHMEe YCTaBKW
Ha aHIMMUNCKOM fA3blke - Anga ynobcTtea pabdoThl C
nporpamMmmHbiM obecnevyeHnem TELUS npu HacT-
poiike yCTaBOK peksioy3epa.

Tabn. 3.11. YctaBku P3uA

MepBas cTyneHb TOKOBOW 3aLUmTbl OT MexaydasHbix K3 1 K3 Ha semnio (OC1+, OC1- n EF1+, EF1-)

Pexxum paboTbl (B COOTBETCTBUM C -
kaptou AlNB — AR map)

D — BbiBegeHa -
R — oTkn. ¢ paspelueHvem AlB
L — oTknto4eHue ¢ 3anpetom AlB
A — gencTteue Ha curHan

Tun BpeMATOKOBOW XapaKTepUCTUKM
(Time current characteristic type)

TCC type

YcTaBka no Toky (Pickup current) Ip

ANSI: EI/ VI/ I/ STI/ STEI/ LTEI/ LTVI/ LTI;

BTX cranpgaptoB MOK 1 ANSI

M3K: E/VI/I/LTI; -

TD, UD1

10-1280 A 1A

BpemeHHol koadbdpmumeHT (Time ™
multiplier) - xapakTepn3ayeT
BHeLHuM Bug BTX

0,01-15 0,01

KoadhhnumeHT MrmHMManbsHoro Toka MIN
(Minimum current multiplier) —
yBenMyMBaeT MUHUMATbHBI TOK
cpabatbiBaHus B 3a4aHHOE Y1CIo
pa3

1-5 0,01

KoadhdpmumeHT orpanmyenms Tmin
MWHUMAIIbHOrO BPEMEHM
cpabartbiBaHus (Definite minimum
time) — orpaHn4MBaeT MUHMManNbLHOE
BpeMsi cpadaTbiBaHUS 3alUmTbI

0-10c 0,01c

KoahdunumeHT orpaHnyeHms Tmax
MaKCUMarsbHOro BpemeHu
cpabaTtbiBaHmsa (Maximum tripping
time) — orpaHn4nsaet
MakcumarnbHoe Bpems
cpabaTbiBaHWA 3aLLMUTbI

1-120 ¢ 0,01¢c

[ononHutenbHas BbligepXKa Ta
BpeMeHu (time adder) —
yBENU4YMBAET BpeMsi cpabaTbiBaHUA
3amThl No Bcer BTX
(«nogHmaeT» BTX)

0-2c¢c 0,01 ¢
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Bpewms Bosspara (Reset time); He Tres 0-1c 0,01c
ucnonbdyetca ana BTX cranpapra
ANSI
Hesasucumble BTX

YcTtaBka no Toky (Pickup current) Ip 10-1280 A 1A
YcTaBska no spemenu (Tripping time) Tt 0-120 c 0,01c
Bpewms Bo3Bparta (Reset time) Tres 0-1c 0,01c

BTX nonb3osartens UD1
Yucno yvactkoB BTX (Number of Number of sections 1-3 1
sections)
YcTaBka no TOKYy i-l xapakTepHOWn 1(i) 10-6000 A 1A

Toukmn BTX (i = 1-7 (cm.
MpunoxeHue 5))

YcTaBKka no BpeMeHu i-i T(i) 0-120 ¢ 0,01c
XapakrepHou To4km BTX (i = 1-7
(cm. Mpunoxexwe 5))

TokosbIi koadpdumumeHT (Current CM 1-2 0,01
multiplier) — ysennumeaeT ycTaBky
no Toky Bcex BTX B 3agaHHoe
Ko/m4ecTBO pas («casuraet» BTX
Mo TOKY)

JononHuTensHasa Bblaepxka Ta 0-2c 0,01 ¢
BpemeHu (time adder) —
yBenNu4nBaeT Bpems cpabaTbiBaHUA
3awmTbl No Bcert BTX
(«nogHMmaeT» BTX)

Bpems Bo3Bpara (Reset time) Tres 0-1c 0,01¢c
BTopas cTyneHb TokoBoM 3amTbl 0T MexaydasHbix K3 n K3 Ha semnio (OC2+, OC2- n EF2+, EF2-)
Pexum paboThbl (B COOTBETCTBME C - D — BbiBegeHa -
kapTou AlNB — AR map) R — oTkn. ¢ paspelueHvem AlB
L — oTkntoyeHne c 3anpetom AlNB
Tvn BpeMATOKOBOW XapakTepucTmku TCC type M3K: EI/VI/ILTI; -
(Time current characteristic type) ANSI: EI/ VI/ I/ STI/ STEl/ LTEI LTVV/ LTI;
TD, UD2
BTX craHgaptoB MOK n ANSI
YcrtaBka no Toky (Pickup current) Ip 10-1280 A 1A
BpemeHHon koadpdpunumenT (Time ™ 0,01-15 0,01

multiplier) - xapakTepuayet
BHewHun BTX

KoadpnumeHT MnHumansHoro Toka MIN 1-5 0,01
(Minimum current multiplier) —
yBenm4meaeT MUHUMAasbHbIA TOK
cpabaTbiBaHUA B 3a4aHHOE YNCIO
pa3

KoathdhmumeHT makcumarnsHoro MAX 1,1-10 0,01
Toka (Maximum current multiplier) —
OrpaHMynBaeT MakCcMMasbHoe
3HayeHue ToKa, Nnocne KoToporo
OTCHET BbIAEPXKM BPEMEHU

ocTaHaBnvBaeTcs
BBsopa B genicTeBne MakcumanbHoOro MAX mode E/D -
Toka oTKo4eHus (Maximum current (BBEOEHO/BbIBEOEHO)

modification mode)
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KoadbdurumeHT orpaHnyenms Tmin 0-10c 0,01c
MWHUMAIIbHOrO BPEMEHM
cpabatbiBaHus (Definite minimum
time) — orpaHn4MBaeT MUHUManNbLHOE
Bpems cpabaTtbiBaHUA 3aLlmThbI

KoathdunumeHT orpaHnyeHms Tmax 1-120 ¢ 0,01c
MaKCUManbHOro BpeMeHu
cpabaTtbiBaHusa (Maximum tripping
time) — orpaHn4nsaet
MaKcumarnbHoe BpemMs
cpabaTbiBaHUA 3aLUMTbI

[ononHutenbHasa BbigepxkKa Ta 0-2c 0,01 ¢
BpeMeHu (time adder) —
yBENU4MBaET BpeMsi cpabaTbiBaHUA
3amTbl No Bcer BTX
(«nogHMmaeT» BTX)

Bpewmsi Bo3Bpara (Reset time); He Tres 0-1c 0,01¢c
ncnonbdyetca ana BTX cranpapta
ANSI

HeszaBncmmble BTX
YcraBska no Toky (Pickup current) Ip 10-1280 A 1A
Ycraska no spemenn (Tripping time) Tt 0-120 ¢ 0,01c
KoathdunumeHT makcnumanbHoro MAX 1,1-10 0,01

Toka (Maximum current multiplier) —
OorpaHn4MBaeT MakcMmMasbHoe
3Ha4eHune ToKa, Nocsie KOToporo
OTCHET BbIAEPXKN BPEMEHM

ocTaHaBnvBaeTcs
Beop B genicteBne MakcmmarnbHoOro MAX mode E/D -
Toka oTKnto4eHns (Maximum current (BBEOEHO/BLIBEOEHO)

modification mode)

Bpewms Bosspara (Reset time) Tres 0-1c 0,01¢c
BTX nonb3osatens UD2

YcTaBka no ToKy i-i xapakTtepHou (i) 10-6000 A 1A
To4km BTX (i = 4 (cm. MNpunoxenune
5))

YcTaBKka no BpeMeHu i-n T(i) 0-120 ¢ 0,01c
xapaktepHou To4km BTX (i = 4 (cm.
Mpunoxexue 5))

MakcmmarnbHbIN TOK cpabatbiBaHUs Imax 10-6000 A 1A

(Maximum operating current)

Beoga B genictene MakcMmarnbHoOro MAX mode E/D -

ToKa oTknto4eHms (Maximum current (BBEOeHO/BbIBEOEHO)

modification mode)

Bpewms Bosspara (Reset time) Tres 0-1c 0,01¢c
TpeTbs CTyNeHb TOKOBOW 3aLLmThl OT MexaydasHbix K3 n K3 Ha semnio (OC3+, OC3- n EF3+, EF3-) ¢ HesaBucumon BTX

YcTaBka no Toky (Pickup current) Ip 20-1600 A 1A

YcTaBka no BpemeHu (Tripping time) Tt 0-2c¢c 0,01c

Pexwvm paboTsbl (B cOOTBETCTBME C - D - BbiBEaeHa -

kapTou AlNB — AR map) R — oTkn. ¢ paspelueHnem AlB

L — oTkntoyeHme ¢ 3anpetom AlNB
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OfieMeHT HanpaBfieHNs MOLLIHOCTM TOKOBOW 3aLuThl oT MexaydasHbix K3 (DE OC)

Beopn/BbiBOA, HANpaBneHHOCTH DE control map E/D -
LEeyCTBUA ONA KaXKA0N U3 CTYNeHewn (BBEOEHO/BLIBEAEHO)

OC1+, OC1-, OC2+, OC2-, OC3+,

0OCs3-

YcTaBka no yrny Mexxay TOKOM U At 0-359° 1°

Hanps>XeHnem nNpsiMon
nocneposatensHocTu (11 1 U1)
(Torque angle)

OneMeHT HanpaBfieHMsi MOLLIHOCTW TOKOBOM 3aLumThbl OT K3 Ha 3emnto (DE EF)

Beog/BbiBOA HanpaBfeHHOCTH DE control map E/D -
OENCTBUA AN KaXO0W U3 CTyrneHewn (BBEOEHO/BLIBELEHO)

EF1+, EF1-, EF2+, EF2-, EF3+,

EF3-

YcTaBska no yriy mMexpgy TOKOM 1 At 0-359° 1°

Hanps>KeHNeM HysieBow
nocnegosatensHocTh (In 1 Un)
(Torque angle)

ONIEMEHT OTCTPOMKU MPU BKITKOHEHUU Ha «X0Jf1I0fHY0 Harpy3Kky» (Cold load pickup)

Bpewms gencteus otctporiku (Cold Tcl 1-400 MuH 1 MyH
load time)
Bpewms, npefLuecTsyioLlee Trec 0-60 MuH 1 MUH

BKJIOHEHMIO, B TEHEHUE KOTOPOro
Harpyska 6bina o6ecto4eHa (Cold
load recognition time)

HomuHanbHbIM KoahdrumneHT CLM 1-5 0,1
otcTpovikn (Cold load multiplier) —
KPaTHOCTb YBENWYEHWS yCTaBkun No
TOKY

OfeMeHT OTCTPOMKM OT MYCKOBbIX TOKOB ABUratesien n 6pockoB Toka HamarHmdmeanusa (Inrush restraint)

Bpems gencteus otcTponku (Inrush Tir 0,01-10c 0,01 c
restraint time)

HoMuHanbHbIN KoadhdnLmMeHT IRM 1-20 0,1
oTcTporkm (Inrush restraint
multiplier) — kpaTHOCTb yBENU4YEHUS
yCTaBku Mo TOKY

ATIB ¢ nycKoM OT TOKOBbIX 3aluT oT MexaydasHbix K3 n K3 Ha 3emnio (AR OCEF)

Beopn/BbiBOL, pexmma KoopanHaumm ZSC mode E/D -
nocnefoBaTesnibHOCTY 30H (Zone (BBEOEHO/BLIBEAEHO)

sequence coordination mode)

BBog/BbIBOA KOHTPOSIA HAMPSHKEHUSA VRC control E/D -
npu AlB (Voltage reclosing control (BBEEHO/BLIBEAEHO)

element)

Bbigepxxka sBpemenu nepsoro AlNB Tr 0,1-180 ¢ 0,01 c
Bobigepxxka Bpemeru BToporo AllB Tr2 1-180¢c 0,01c
Bobigepxka BpemeHu TpeTbero AllB Tr3 1-180 ¢ 0,01c
Bpems nogrotosku AlNB Tres 5-180 ¢ 0,01c

OnemMeHT [ONONHUTESNbHON BbIAEPXKN BpeMeHn (Temporary time adder - TTA)

Pexum dpyHkumoHmnposaHus (Time TTA mode Trans/Cont -
addition mode) (KpaTkoBpeM./ pnuTensH.)
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HononHuTtensHas BbigepXxka Tat 0-1c 0,01 ¢
BpemeHn (Transient adding time)

TokoBas 3aluta oT ofgHoa3HbIX 3aMblkaHuii Ha 3emnto (SEF+ 1 SEF-)
YcTaBka no Toky (Pickup current) Ip 4-80 A 1A
YcTaBka no Bpemenu (Tripping time) Tt 0-120 ¢ 0,01c
Bpewms Bosspara (Reset time) Tres 0-1c 0,01c

Pexwum paboTbl (B COOTBETCTBME C
kapTton AlNB — AR map)

D — BbiBeageHa
R — oTkn. ¢ paspewenuem AlB
L — oTknto4eHue ¢ 3anpetom AlB
A — pencrteme Ha curHan

OnemeHT HanpaBieHWs MOLLIHOCTM TOKOBOW 3aLLUMTbl OT 0gHOda3HbIX 3amblkaHmin Ha 3emnto (DE SEF)

Beopn/BbiBOA HAnpaBneHHOCTH
OencTBMA ONa KaXaon U3 cTyneHewn
SEF+, SEF-

DE control map

E/D
(BBEAEHO/BLIBEAEHO)

YcTaBka rno yriy Mexay TOKoM 1 At 0-359° 1?
Hanps>KeHWeM HysieBon
nocnegosatensHocT (In 1 Un)
(Torque angle)

ATIB ¢ nycKOM OT TOKOBOW 3aLLmThl OT ogHOMasHbIX 3amblkaHuii Ha 3emnio (AR SEF)
BBoa/BbIBOA KOHTPOSIA HAMPSXKEHUSA VRC control E/D -
npu AlB (Voltage reclosing control (BBELEHO/BLIBELEHO)
element)
Bbigepxxka Bpemermn nepsoro AlNB Tr 0,1-180 ¢ 0,01c
Bblaepxxka sBpemenu sToporo AlB Tr2 1-180c 0,01c
Bblaepxxka Bpemenu Tpetbero AlB Tr3 1-180 ¢ 0,01 ¢c
Bpems nogrotosku AlNB Tres 5-180 c 0,01 ¢

TokoBble 3awmTbl 0T MexagydasHbix K3 n K3 Ha 3emnio B pexume «Pabota Ha nvHum» (OCLL n EFLL)

YcraBka no Toky (Pickup current) Ip 20-1600 A 1A
YcTaska no spemenu (Tripping time) Tt 0-2c 0,01c
3MH no casHbIM HanpsxeHusam (UV1)
YpoBeHb Hanps>XXeHus umM 0,6-1 0,01
cpabaTtbiBaHusA (Voltage multiplier) —
B OTH. ef}. OTHOCUTESIbHO
HOMMWHAaNbHOro HanpsXXeHus
Brigepxka Bpemenm (Tripping time) Tt 0-180c 0,01¢c
Pexum paboTbl (B cOOTBETCTBME C - D — BbiBegeHa -
kapToi AlNB — AR map) R — oTkn. ¢ paspeweHuem AlB
L — oTknto4eHme ¢ 3anpetom AlB
A — pelicTBue Ha curHan
3MH no nuHerHbIM HanpsxeHusam (UV2)
YpoBeHb HanpsxeHus um 0,6-1 0,01
cpabatbiBaHus (Voltage multiplier) —
B OTH. f}. OTHOCUTESIbHO
HOMMWHaNbHOro HanpsXXeHns
Bbigepxxka spemenu (Tripping time) Tt 0-180 c 0,01c
Pexwum paboTbl (B cOOTBETCTBME C - D — BbiBEOEHA -
kapTtov AlNB — AR map) R — oTkn. ¢ paspewenuem AlNB
L — oTknto4eHune ¢ 3anpetom AlB
A — pencTteme Ha curHan
OnemeHT notepu nutanus (UV3)
Bbiaepxxka spemenu (Tripping time) ‘ Tt 0-180 c 0,01c
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Pexum paboTsl (B cOOTBETCTBME C - D - BbiBEaeHa -

kapton AlNB — AR map) R — otkn. ¢ paspeLueHvem AlB

L — oTkntoyeHme ¢ 3anpetom AlNB
A — gencTeue Ha curHan

ATB ¢ nyckom ot 3MH nocne Bo3sspata 3MH (AR UV)

Bbiaepxka BpemeHu AMB | Tt 0-180 ¢ 0,01 ¢
ABP (ABR)
Pexum pabotsl (Operating mode) ABR mode E/D -
(BBEOEHO/BLIBEAEHO)
Bbigepxxka Bpemenu (Restoration Tr 0-180c 0,01c
time)

OnemMeHT KOHTpons HanpsbkeHus npu AMNB n ABP (VRC)

Pexum pa6otsl (Reclosing control VRC mode ABC/RST/Ring -
mode)
YpOBeHb Hanps>XXeHns UM 0,6-0,95 0,01

cpabatbiBaHus (Voltage multiplier) —
B OTH. €fi. OTHOCUTESIbHO
HOMWHANbHOIO HaNPsHXEeHWA

AYP (UF)
YctaBka no yactote (Pickup Fp 45-60 Ny 0,01y
frequency)
Boeigepxxka Bpemenu (Tripping time) Tt 0-120c 0,01c
Pexum pa6otsl (Operating mode) UF mode D - BbiBEAeHa -

L — otknto4eHwne ¢ 3anpetom HYATB
A — nencTBue Ha curHan

3.6.3. ynpaBneHMe COCTOsiIHMeM 3aluT n aBTOMaTUKnN

OTpenbHble BUAbLI 3aWMT U aBTOMATUKKU MOTyT ObiTb BBEAEHbBI B AENCTBUE MW BbIBEAEHbLI U3 OENCT-
BMS C MOMOLLbIO MaHenu ynpaeBneHus wkada, NnepcoHanbHOro KOMMbOTEPA, MOAYNS ONCKPETHbIX
BXOMO0B/Bbix0A0B nnn no SCADA-cucteme. lepedyeHb N HaMMeEHOBaHME YyNpaBASAOLWMUX CUTHANOB
BBOAA/BbIBOAA NpuBeaeH B Tabn. 3.12.

Tabn. 3.12. CurHanbl BBOAa/BbiBOAa P3nA

On(GRP1) Bsopg 1-1 rpynmbl yCTaBoK B Ka4eCTBEe aKTUBHOW

On(GRP2) BBop 2-11 rpynnbl yCTAaBOK B Ka4eCTBE akTUBHON

On(GRP3) Beop 3-11 rpynnbl yCTaBOK B Ka4eCTBE akTUBHON

On(GRP4) Beop 4-1 rpynnbl yCTaBOK B Ka4eCTBE akTUBHON

On(Prot) BBop Bcex 3alumT B gencTene

Off(Prot) BbiBOA BCEX 3aLUMT U3 AeNCTBUS

EF) BbiBog 3awmnThl 0T K3 Ha 3emiito

On(SEF) BBof 3alnTbl OT 0AHOMA3HbIX 3aMbIKaHWA Ha 3eMJSI0

Off(SEF) BbiBog 3aLmMThl OT 0QHO(A3HbLIX 3aMbIKaHUA Ha 3EMJTIO

AR) Beop paspelueHns asToMaTuyeckmx BkioHeHnin ot AMNB n ABP

(
(
(
(
(
(
On(EF) Beop 3awmtel oT K3 Ha 3emnto
(
(
(
(
(

AR) BbiBog paspeLueHus aBToMaTnydeckmx BknodeHmn ot AlNB n ABP
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On(LL) Beop B genctene pexunma «PaboTta Ha IMHUK»

Off(LL) BbiBog 13 fenicTeus pexnma «Pabota Ha InHnm»

On(CLP) BBopf anemeHTa OTCTPONKM NPU BKITKOYEHUN HA «XOSIOAHYIO HAarpysky»
Off(CLP) BbiBOA an1eMeHTa OTCTPOMKU MPY BKITKOYEHWUW Ha «XONOAHYIO HarpysKy»
On(UV) BBof 3amT MUHUMAsIbHOrO HanpsXXeHns

Off(UV) BbiBoA 3aLLMT MUHMMASIBHOMO HAMPSHKEHUA

On(UF) Beop aBTOMaTMYECKOM HYaCTOTHON pasrpysku

Off(UF) BbiBo aBTOMATU4ECKON HYaCTOTHOM Pasrpy3Kku

On(ABR) BBof aBTOMaTN4ECKOro BKIIOHYEHUst pe3epsa

Off(ABR) BbiBOA aBTOMATN4ECKOr0 BKITHO4EHUSA pe3epsa

I'Ipm nogaBiieHnn yrnpasndaiouwero CurHasia uamMmeHdaeTcd COCToaHmne 3allnUT U aBTOMAaTUKK, KakK noka3aHo Ha

Puc. 3.27.
On(E) 4

11 Ha Puc. 3.26 nog anemeHTOM E nogpasymeBaeTcs

»Bpemst nobo N3 3NEMEHTOB 3alUMT U aBTOMATUKK, nepe-

Off(E) o;k yncneHHoblx B Tabn. 3.12. S(E) - cocTosiHne anemMeH-

1 Ta 3awmThl M aBToMaTukmM (S(E) = On - BBeageHo, S(E)
L = Off - BbIBeOEHO).

o »Bpems
S(E) 4 Mpu BbIBOOE W3 OENCTBUS Kakoro-nubo anemeHTa
On 3almMTa 1 aBToMaTuUKM aBTOMaTn4eckm 61oKMpyeTcs
off > Bpems pan, opyrux anemMeHToB 3awuT 1M aBTOMATUKKU, 4YTO

rnokasaHo B Tabn. 3.13.

Puc. 3.26. VIameHeHne coCTOsIHUS 3aLUnT M aBTOMAaTUKU

Tabn. 3.13. bnokuposka anemeHToB P31A

S(GRPi) = Off OC1+, OC2+, OC3+, OC1-, OC2-, OC3-, EF1+, EF2+, EF3+, EF1-, EF2-, EF3-, SEF+, SEF-, OCLL,

i=14 EFLL, UV1, UV2, UV3, UF, AR OCEF, AR SEF, AR UV, ABR, IR, CLP  gns i-/ rpynnbl ycTaBok

S(Prot) = Off OC1+, OC2+, OC3+, OC1-, OC2-, OC3-, EF1+, EF2+, EF3+, EF1-, EF2-, EF3-, SEF+, SEF-, OCLL,
EFLL, UV1, UV2, UV3, UF, AR OCEF, AR SEF, AR UV, ABR, CLP ans Bcex rpynn ycTaBok

S(EF) = Off EF1-, EF2-, EF3-, EF1+, EF2+, EF3+, SEF+, SEF- pnsa Bcex rpynn yctaBok

S(SEF) = Off SEF+, SEF- pns Bcex rpynn ycTaBok

S(UV) = Off UV1, UV2, UV3 gns Bcex rpynmn ycTaBoK

S(UF) = Off UF pns Bcex rpynn ycTaBok

S(AR) = Off AR OCEF, AR SEF, AR UV, ABR pgns Bcex rpynn ycTtaBok

S(ABR) = Off ABR pns Bcex rpynn ycTtaBok

S(CLP) = Off CLP pnns Bcex rpynn ycTaBoK

S(LL) = Off OCLL, EFLL pgnsa Bcex rpynn ycTaBok

S(LL) =On OC1+, OC2+, OC3+, OC1-, OC2-, OC3-, EF1+, EF2+, EF3+, EF1-, EF2-, EF3-, SEF+, SEF-, AR
OCEF, AR SEF, AR UV, ABR, CLP, IR gnsi Bcex rpynn ycTaBoK
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MpumeuvaHue 1. Ecnn cocTtosiHMe i-1i rpynnbl yCTABOK YCTAHOBAEHbI B ON, TO COCTOSIHUS OCTasbHbIX FPYMn yC-

TaBOK aBTOMaTUYECKM nepekstovatoTcs B coctosiHme Off.

Mpumeuanune 2. CoctosiHue anemeHTa ABR (ABP) cBsi3aHO ¢ cocTosiHMeM anemeHToB Prot, AR, LL 1 nono-
XEeHMEeM KOMMYTaLIMOHHOIO MOAyNs (COCTOSIHMEM ero 6J10K-KOHTakTa).

Mpu ycTaHOBKE COCTOAHUA anemMeHTOoB Prot unn AR B
Off, cocToaiHne anemeHTa ABR aBTOomMaTtuyecku ne-
pekntoyaetcs B Off.

Mpn BbLINOAHEHUM OMepauun BKAKOYEHUS PEKO-
y3epa cocTosiHme anemeHTa ABR aBTomatmyecku
nepekntyaeTca B coctosHmne Off (T.e. ecnn ABP
OblNI0 BBEAEHO W PEKIOy3ep BbINOAHUA NOOYIO
onepauuvio Bka4YeHns, To ABP aBTomatmyecku
BbIBOAUTCSA U3 OENCTBUS U ero HeoBxoaumo 3a-
HOBO BBECTU - TakmMm oOpasom peanmadyeTcs 04-

HOKpaTHOCTb aAencteus ABP, uto aBnseTcs Heob-
XOAMMBIM ANS HOPManbHOM paboThl B pacrnpene-
nnTenbHbIX ceTax 6-10 kB).

CoctosHus anemeHTa ABR He MOXeT BbITb YCTAHOB-
neHo B On, ecnu BbINONHSAETCS Mtob6oe 13 CneayoLLmx
ycnosuin: S(Prot) = Off, S(AR) = Off, S(LL) = On, pekno-
y3ep BKJItoYeH. Taknm obpasom, BBoa, ABP BO3MOXeEH
TOJIbKO B OTKJIIOYEHHOM MOJIOXEHUW pekoy3epa, Kor-
na coctosiHng anemeHToB S(Prot) = On, S(AR) = On,
S(LL) = Off.

3.7. HYachbl peanbHOro BpemMeHu

Yacbl peanbHOro BpeMeHu peknoysepa (real time
clock - RTC) ocyLiecTBASIOT M3MepeHme peanbHoro
BpPEMEHU C pasdpelwieHnem 1 mc. MNepen akcnnyaTa-
uMen peknoysepa HeobxoAMMO 3ajaTtb Tekyline
3Ha4YeHuda Oatbl U BpeMeHU C NMOMOLLbIO nMaHenn yn-
paBneHus wkada uam nepcoHaabHOro KoOMnbloTEPA
nocpencTsomM nporpammbl TELUS.

[Monb3oBaTtenib MOXeET N3MeHUTb popMaT NpeacTas-
neHuns patol  Bpemenun (RTC settings):

-¢dopmatr patel (Date fmt): DD/MM/YY wunn
MM/DDANYY, roe D - geHb, M - mecsu, Y - rog;

«dpopmat BpemeHn (Time fmt): 12 hours nnn 24
hours (12 yacos nnu 24 yaca).

24-11 yacoBoW GopmaT BbIMMSAUT, HANPUMEP, Chne-
ayowum obpasom: 21:12:14;

12-T1 yacoBol dopmaT Npu 3TOM BbIMMSANT Tak:
09:12:14 pm.

BHumaHume! B cnydae nonHoro nponagaHmns nutaHus wkada yrnpasieHnsa noka3daHns 4acos peasibHOro Bpe-
MeHM cOpacbIBalOTCA HA AaTy U BPeEMS BbiMyCka NPOrpaMMHOro obecneyeHms Moayns MMkKponpoueccopa.

3.8. Cucrema pmkcupoBaHns coObITNiIA U ANArHOCTUKU COCTOSIHUSA

Cuctema puKCcUpoBaHUSA COOLITUI M OAMArHOCTUKN
coctogaHus (Indication signals conditioner - ISC)
ocyLlecTBAsieT GUKCMPOBaHME BCEX COObITUIA, NMPO-
mnexopawmx B peknoysepe PBA/TEL (Hanpumep, co-
cTosaHusa P3MA, nycku n cpadaTbiBaHUSA 3aLUUT N aB-
TOMaTUKK, Onepaunmn BKIIOYEHUS U OTKITIOYEHUS U
T.40.), ONS nocnenyowero oTtodbpaxeHns 3TON UH-
dopmaunn, GopMUPOBAHNA MONL30BATENLCKMX
XXYPHasnoB 1 nepenayn no CUCTEME TENEMEXAHMKMU.

Cucrtema Takxe OCYLWEeCTBASET AUArHOCTUKY

OYHKLUVMOHMPOBAHUSA OCHOBHbIX MOoAynen n ane-
MEeHTOB WKada ynpaBneHuUs, BHYTPEHHUX KOMMY-
HUKauMin, NpoBepPAeT COOTBETCTBME BpeMeH
BKJTIOYEHUNS 1 OTKIIIOYEHUS KOMMYTALMOHHOIO MO-
oyna. MNMpn obHapyXeHUn HeucnpaBHOCTU op-
MUPYEeTCS COOTBETCTBYIOLLUIA CUTHAN.

B Tabn. 3.14 nepeyuncneHbl BCe CUrHasbl, KOTOPbIE
dopmmpyeT gaHHasa cuctema. Bece curHansl pa3ou-
Tbl HA NOArPYMMbl (TUMbl) B COOTBETCTBUN C UX CMbIC-
JIOBbIM 3HAYEHNEM
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Tabn. 3.14. CurHasel 0 3a@pUKCUPOBaHHbIX COObITUSIX

Tun: GENERAL (o6Lume curHansl)

Lockout Peknoysep HaxoguTcst B OTKNIOYEHHOM COCTOSIHUM € 6nokmnpoBkon AlB ¢ nyckom ot
NoB6bIX 3aWmnT 1 ¢ 6rnokuposkon ABP

Remote off Peknoysep HaxoguTca B peXvmMe MECTHOrO yrnpaBieHus

AR initiated Peknoysep HaxoguTcsa B OTKIIOYEHHOM COCTOSIHUM C MHULMMPOBaHHbIM AlB ¢ nyckom oT

mo6on sawmTbl (AR OCEF, AR SEF, AR UV) nnu ¢ paspeluernem ABP

Prot initiated

MpoungoLuen nyck nw6on 3almTbl Unu nHnyumnposanune AlNB ¢ nyckom oT no6on 3alumTsl
unn ABP

Tun: PICKUP (curHanbl nycka 3aLuuT)

Pickup MMyck nobon 3amThI

P(OC1+) Myck ctynenn OC1+ TOKOBOW 3aLumnThl OT MexaydasHbix K3

P(OC2+) Myck ctyneHn OC2+ TOKOBOW 3aLLmnThbl OT MexaydasHbix K3

P(OC3+) Myck ctyneHn OC3+ TOKOBOW 3aLUmTbl OT MexaydasHbix K3

P(OC1-) Myck ctyneHn OC1- TokoBOM 3aLLmMThI OT MexaydasHbix K3

P(OC2-) Myck ctynenn OC2- TokoBOM 3aLLmThl OT MexaydasHbix K3

P(OC3-) Myck ctyneHn OC3- TOkOBOM 3aLmThl OT MexaydasHbix K3

P(EF1+) Myck ctynenn EF1+ TokoBol 3awmTbl oT K3 Ha 3emnto

P(EF2+) Myck ctynenn EF2+ TokoBor 3aLmThl oT K3 Ha 3emiio

P(EF3+) Myck ctyneHn EF3+ TokoBoOM 3aumThl oT K3 Ha 3emrto

P(EF1-) Myck ctynenn EF1- TokoBow 3awwmTbl oT K3 Ha 3emrnio

P(EF2-) Myck ctynenn EF2- TokoBow 3awwmTsl oT K3 Ha 3emrio

P(EF3-) Myck ctyneHn EF3- TokoBow 3awmTbl oT K3 Ha 3emnto

P(SEF+) Myck ctyneHn SEF+ TOKOBOM 3aLlmThbl OT 3aMblKaHWI Ha 3EMITIO

P(SEF-) Myck ctyneHn SEF- TokoBOW 3aLUmTbl OT 3aMbIKaHUA Ha 3eMI10

P(OCLL) Myck 3awmTbl OCLL (B pexume «Pabota Ha nuHnm»)

P(EFLL) Myck 3awmTbl EFLL (B pexvme «PaboTta Ha nvHum»)

P(UV1) Myck 3MH no dasHbIM HanpsxxeHnsam UV1

P(UV2) Myck 3MH no nuHenHbIM HanpskeHusam UV2

P(UV3) Myck sanemeHTa notepu nutanmsa UV3

P(UF) Myck AYP UF

P(Uabc>) Myck peTekTopa KOHTPONs HanpsxeHus co ctopoHbl ABC Uabce> (HanpsokeHve 60osbLue
yCTaBKM)

P(Urst>) Myck peTekTopa KOHTPONs HanpsXXeHns co cTopoHbl RST Urst> (HanpspkeHne 60o1bLue
yCTaBKM)

P(Uabc<) Myck geTekTopa KOHTPONsA HanpsbkeHus co ctopoHbl ABC Uabce< (Hanps>keHne MeHbLue
yCTaBKM)

P(Urst<) Myck geTekTopa KOHTPOnsA HanpsbkeHus co ctopoHbl RST Urst< (HanpsXeHne MeHbLue
yCTaBKM)

Twn: OPEN (curHanbl, CBA3aHHbIE C OTKIIIOYEHNEM PEKIToy3epa)
Open Peknoysep oTkno4eH

Open (Prot)

Peknoysep oTkno4eH nobon na sawumr

Open (OC1 +)

Peknoysep otkntodeH ctyneHbto OC1+ TOKOBOW 3aLLmThl OT MexaydasHbix K3

Open (OC Peknoysep oTkntodeH ctyneHbto OC2+ TOKOBOW 3aLLmThl OT MexaydasdHbix K3

Open (OCS+) Peknoyaep oTkntoyeH ctyneHbio OC3+ TOKOBOM 3aLUmThl OT MexaydasHbix K3

Open (OC1-) Peknoysep oTkntodeH ctyneHbto OC1- TOKOBOM 3aLumThbl OT MexaydasHbix K3
(

Open (OC2-)

Peknoysep oTkntodeH ctyneHbto OC2- TokoBOM 3almThl OT MexaydasHbix K3
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Open (OC3-)
Open (EF1+)
Open (EF2+)
Open (EF3+)

Peknoysep oTkno4eH ctyneHbio OC3- ToKoBOM 3almnTbl OT MexaydasHbix K3

Peknoysep oTkntoyeH cTyneHbto EF1+ TokoBoW 3awwmThl oT K3 Ha 3emito

Peknoysep oTkntoyeH cTyneHbto EF2+ TokoBol 3awwmThbl oT K3 Ha 3emnto

Peknoy3sep oTko4eH cTyneHbto EF3+ TokoBoM 3awmTtbl oT K3 Ha 3emito

Open (EF1-) Peknoysep oTkno4eH ctyneHbto EF1- Tokosown 3awwmtel oT K3 Ha 3emnio
Open (EF2-) Peknoysep oTkntoyeH cTyneHbto EF2- TokoBon 3awwmtbl oT K3 Ha 3emnto
Open (EF3-) Peknoysep oTkto4eH cTyneHbto EF3- TokoBow 3awwmtel oT K3 Ha 3emnto
Open (SEF+) Peknoysep oTknto4eH cTyneHbio SEF+ 3amuThbl OT 3aMblKaHUA Ha 3eMIT0
Open (SEF-) Peknoysep oTkMo4eH cTyneHbio SEF- 3alutbl OT 3aMblkaHWi Ha 3eMIT0

Open (OCLL)
Open (EFLL)

Peknoysep otkntoyeH 3awmtori OCLL (B pexume «PaboTa Ha nnHum»)

Peknoysep oTkntodeH sawmTor EFLL (B pexuvme «PaboTa Ha nnHum»)

Open (UV1) Peknoysep oTkntodeH 3MH no casHbIM HanpsxkeHnsam UV 1
Open (UV2) Peknoysep otkmtodeH 3MH no nuHenHbIM HanpsbkeHnsam UV2
Open (UV3) Peknoysep oTkto4eH anemMeHToM notepu nutanmnsa UV3
Open (UF) Peknoysep oTknodeH ot A4P UF

Open (Remote)

Peknoysep oTkto4eH guctaHumoHHo no SCADA-cMcTeMe nim No AMCKPETHbIM BXodam
MOBB

Open (SCADA)

Peknoysep otkntodeH no SCADA-cucteme

Open (I/O)

Peknoysep oTknto4eH nNo gnckpeTHeiM Bxogam MBB

Open (Local)

PeKnoyaep OTKNK4YeH MeCTHO C naHenun ynpaeJieHUd, C NepCcoHasibHOro KomMnbroTepa unm
MeXaHN4YeCKun

Open (MMI)

Peknoysep oTkto4eH ¢ naHenu ynpasnenus (MMI)

Open (PC)

Pekrnoysep OTKMoYeH ¢ NepcoHansHOro Komnstotepa

Open (Manual)

Twvn:

Peknoysep OTKIO4YEH MeXaHN4ecKn
ALARM (curHanbl, cBA3aHHble C AEACTBMEM 3aLUMT Ha cUrHan)

Alarm CpabatbiBaHue Ha curHan nobow 13 cnegyowmx sawmt: OC1+, OC1-, EF1+, EF1-, SEF+,
SEF-, UF, UV1, UV2, UV3
A(OC1+) Cpab6atbiBaHve Ha curHan ctynenn OC1+ TokoBOW 3alumTbl OT MexaydasHbix K3
A(OC1-) CpabatbiBaHue Ha curHan ctynedn OC1- TokoBoM 3awmTbl OT MexaydasHbix K3
A(EF1+) CpabatbiBaHue Ha curHan ctynenu EF1+ TokoBow 3awmtel oT K3 Ha 3emnto
A(EF1-) CpabartbiBaHue Ha curHan ctyneHn EF1- Ttokosor 3awmtbl oT K3 Ha 3emnto
A(SEF+) CpabartbiBaHue Ha curHan ctyneHn SEF+ ToKoBOM 3aLumTbl OT OfHOMA3HbIX 3aMbIKaHUI Ha
3emnto
A(SEF-) CpabatbiBaHWe Ha curHan ctyneHn SEF- TOKoBOW 3aLmThl OT 0fHOMAa3HbIX 3aMbIKaHW Ha
3eMIto
A(UV1) CpabartbiBaHue Ha curHan 3MH no dasHbiv HanpsxkeHnam UV
A(UV2) CpabartbiBaHue Ha curHan 3MH no nuHenHbIM HanpsbkeHusm UV
A(UV3) Cpab6aTtbiBaHve Ha curHan anemeHTa notepu nutaHdns UV1
A (UF) CpabartbiBaHue Ha curHan A4YP UF
Tun: CLOSED (curHanbl, CBA3aHHbIE C BKITIOYEHNMEM pPeKoy3epa)
Closed Peknoysep BkntoveH
Closed (AR) Peknoysep BkntoyeH ot ntobor asTomatukuy (o1 AlNB ¢ nyckom oT mo6own 3awmutsl (AR

OCEF, AR SEF, AR UV) unun ot ABP)

Closed (AR OCEF)

Peknoysep Bknto4eH ot AlNB ¢ nyckom OT TOKOBOW 3aLUmTbl OT MexaydasHbix K3 nnn K3
Ha 3emnto (AR OCEF)

Closed (AR SEF)

Peknoy3sep BkntodeH oT AlB ¢ NyckoM OT TOKOBOM 3aLLMTbl OT OAHO(A3HbIX 3aMbIKaHWUIA
Ha 3emnio (AR SEF)




(@ TABPUAA DAEKTPUK

BAKYYMHbIA PEKJIOY3EP PBA/TEL-10-12,5/630 YXJI1

Closed (AR UV)

Peknoy3sep BkntoyeH ot AlNB ¢ nyckom 1 BO3BpaToOM /10601 3aLLnTbl MMHUMAanbHOro
Hanpsixenus (AR UV)

Closed (ABR)

Peknoysep BkntoyeH ot ABP (ABR)

Closed (Remote)

Closed (SCADA)

Peknoysep BkntoyeH guctaHumoHHo no SCADA-cucTteme unm no QUCKPETHbIM BXOAAM
MOBB

Peknoysep BkntoyeH no SCADA-cucteme

Closed (I/O)

Peknoysep BknoyeH no guckpetHeiM Bxogam MOBB

Closed (Local)

PeKnoyaep BKNKO4YeH MeCTHO C naHenu ynpasJieHns, C NepCcoHasiIbHOro KomMnbroTepa nnmn
BpyrmMmun TexHn4ecknmMmum cpeacteamMmm

Closed (MMI)

Peknoysep BkntoyeH ¢ naHenu ynpasnexdus (MMI)

Closed (PC)

Pekroyaep BKIIOYEH C MEPCOHANBHOMO KOMMbOTEPa

Closed (undef)

O6Hapy>eHne BKIIOYEHHOr0 COCTOSIHWA peKnoy3epa nocne nogayv nutanusa (On (Power))
NI TEXHNYECKOro 06CyXXMBaHNS (PEMOHTA)

Tun: STATUS (curHanmbl COCTOSHUS 3aLLmT)

Prot On Bce 3alumTbl BbiBEAEHDI
Group1 On Wcnonbayetca Npynna sawmt 1
Group2 On Wcnonbayetca Npynna sawmr 2
Group3 On WcnonbayeTtca MNpynna 3awmt 3
Group4 On WcnonbayeTtca Mpynna 3awmr 4
EF On Tokoas 3awmTa ot K3 Ha 3emmnio (EF) BBepeHa
SEF On TokoBas 3awmTa oT ofHodasHbIX 3aMblkaHuii Ha 3emnito (SEF) BeepeHa
UV On 3awmTbl MMHUManbHoro Hanpsixenus (UV) BBegeHbl
UF On AYP (UF) BBegeHa
CLP On OnemeHT OTCTPOMKMN MPK BKITIOHEHUM Ha «XO0nogHyto Harpy3ky» (CLP) eeegeH
LL On Pexum “Pabota Ha nuHun” (LL) BBEeaeH
ABR On ABP (ABR) BBegeHo
AR On BeegeHo paspeLleHne Noboro aBToMaTnHeCcKoro BKtoHeHns peknoysepa (ot AlB ¢

nyckom ot ntobown 3awmtel (AR OCEF, AR SEF, AR UV) unu ot ABP)

Connection established

CoepguHeHue yctaHoBneHo (o1 DCE nony4eHo coobLueHre 0 COeQUHEHNN UITN YPOBEHb
curHana DCD M3MeHWNCs C HU3KOrO Ha BbICOKWIA)

Connection completed

CoenvHeHne 3aBepLUEHO (MCTEKIO BPeMs A0 paspbiBa coeamHeHns nnmn ot DCE nonyyeHo
coobLeHne 06 OTCYTCTBUM HeCyLLER, unn ypoBeHb curHana DCD nameHuncs ¢ BbICOKOro
Ha HU3KWI)

Dial-up initiated

Bbi3oB HavaTt

Dial-up failed Bbi30B 3aKOH4YeH
Tun: MALFUNCTION (curHansl HemcnpaBHOCTH)
Malfunction O6Hapy>xeHa HencnpaBHOCTL (Ntobas)
Ext load SC K3 B uenu BHelUHen Harpy3ku (Mnv neperpyaka)
Driver SC K3 B mogyne ynpasneHus
Tbt sensor fault HeucnpaBHOCTb TEeMMNepaTypHOro gaT4mka akkyMynaTopHou 6atapeu
OSM coil SC K3 B Lienn anekTpoMarHMToB KOMMYTaLMOHHOrO Moy s

Excessive To

Bpemsi oTknto4eHus (BKOYas BpeMs pacrio3HaBaHUsi KOMaH4bl MOAyneM ynpasrieHus)
npesbicuio 60 Mc: B TedeHne 60 MC nocne NosiBNEHNa cMrHana Ha oTKtoHeHne He 6bIno
3adhmkcMpoBaHo OTKMIO4YEeHe KOMMyTaLnoHHoro mogyns. CurHan “Excessive To”
CHUMAaETCA, KOrAa KOMMYTALMOHHBIA MOAY b OTKIO4AETCH MW NyTEM KBUTUPOBAHUS
curHana nytem noga4un KoMaHgbl BKIOYEHUS.
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Excessive Tc

Bpems BKnto4eHWs (BKMoYasa Bpemsi pacno3HaBaHusi KOMaHdbl MOAyneM ynpasrieHus)
npesbicniio 100 Mc: B TedeHne 100 MC nocne NosiIBNEHWs CUrHana Ha BKIloYeHne He 6bIno
3ahnKCMpoBaHO BKITO4YEHNE KOMMYyTaLUMoHHOro mogayns. CurHan “Excessive Tc”
CHUMAeTCs, Korfa KOMMYTaLMOHHbIN MOAYIb BKIIOHAETCS UK MYTEM KBUTUPOBaHMA
curHana nytem nofgayqv KoMaHgbl OTKIHOHEHMS.

MPM fault

BHYTpEeHHsIS HEMCMPaBHOCTbL LIEHTPAIbHOMO NpoLeccopa

Bus comms error

BHYTpEHHSIS HEMCMPaBHOCTL MarncTpany JaHHbIX

Driver comms error

Mopynb ynpaBneHns He oTBe4HaeT

PSM comms error

Mopysnb 6ecrnepebonHOro NMTaHna He oTee4aeT

RTC comms error

Yachl peanbHOro BpemMeHun He oTee4atroT

Tmpm comms error

HaTtuuk TemnepaTypbl naHenu ynpasnexrus (MMI) He oTBevaeT

/01 comms error

MIOBB Ne1 He oTBe4aeT

/02 comms error

MIOBB Ne2 He oTBe4vaeT

/01 fault

BHyTpeHHsAa HencnpasHocTs MOBB Ne1

I/02 fault BHyTpeHHssa HemcnpasHocTb MOBB Ne2
DCE Error Owwmbka DCE (annapaTypbl nepegayu faHHbIX)
Tun: WARNING (npegynpeautenbHble cUrHanbl)
Warning AKTMBM3NpPOBaH No60N NpefynpeanTenbHbli curHan
OSM coil isolated O6pbIB Leny 3NeKTPOMarHMTOB KOMMYTaLMOHHOIO MOAY NS
Standby OnemeHT 6ecrnepebonHOro NUTaHWA HaXoO[AUTCA B pexume padoTsl “Standby”
Off state OnemMeHT 6ecnepebonHOro NMTaHns HaXo[aUTCa B pexume padoTsl “Off”
Shutdown OnemeHT 6ecnepebonHOro NUTaHWA HaXo[QNUTCA B pexume padoTsl “Shutdown”
Battery supply OnemeHT 6ecnepebonHOro NUTaHMA HaXoOQUTCs B pexume padoTbl “Battery supply”
AC supply OnemeHT 6ecnepeboNHOro NUTaHWA HaXo[auUTCA B pexunme padoTsl “AC supply”

Driver not ready

Mopynb ynpaeneHus He rotos cBbile 30 ¢

Memory error

I'IOBpe>K,qume y4acTka namMaTu

3.9. XXypHasnbl U CHETYMKMN ONepaTUBHbIX U aBaPUNHbIX COObITUIA

B >ypHanax n cyeTymkax OCYyLLECTBIAETCA PerucT-
paumsa 1M 3anmcb BCEX COObITUI, MPOUCXOANALLNX B
peknoysepe. Peknoysep ocyuwecTBnsier BeaeHue
CNneayloLLmMX XyPHaIOB U CYETYNKOB:

*XXypHan BKOYEHUI 1 oTkmodeHuin (CO opera-
tions);

*>XypHan aaHHbIx 06 aBapuu (Fault records);

«>XXypHan cobbiTuii (Event Log);

*XXypHan namMmeHeHuns gaHHbix (Change messages);

*XypHan nameHeHns Harpysku (Load profile);

- cyeTymk onepauui "BO" (Lifetime counters);

* CYETYMK aBapuiHbIX OTKIoYeHNN (Fault counters);

+cyeTumk SCADA-cuctembl (SCADA counters).

[MONHOCTBIO XYypHasbl U MHHOPMALUIO MO CHETHU-
KaM MOXHO NMPOCMOTPETb C MePCOHasIbHOro KOM-
nbloTepa Cc nomouwibio nporpammbl TELUS, no-
cTaBnsgeMon BMecTe C peknoy3epom. C naHenu
ynpaBneHns RC/TEL MOXHO NpocMOTpeTb TOJIbKO
XYPHan BKAKYEHUA U OTKAOYEHU 1 nHdopma-
LMIO MO CHETYMKAM.

B namaTu wkada ynpasneHusa peksoysepa MoxXeT
XPaHUTbCS OFpPaHMYEHHOE KOJIMYEeCTBO 3anucem
XYpHanoB (CM. Hmxe). Nocne 3anonHEHUsa Xyp-
Hana HoBblE 3anncK 3aTupatoT Hanbonee cTapyto
nHpopmauuo. OBbEM XypHaNnoB B nporpamme
TELUS orpaHunyeH nuib AMCKOBbLIM MPOCTPAHCT-
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BOM NMepCcOoHa/IbHOro KomMnbtoTEpPA.

MHdbopmMaums, coaepxallascs B XypHanax u cyeT-
ynkax, MoxeT ObITb yaasieHa nonb3oBaTeniemM ¢ na-
HesM ynpaBieHus NOCPeacTBOM MEHIO U C Mepco-
HaJIbHOrO KOMMblOTEPA MOCPEACTBOM MPOrpamMmbl

3.9.1. XXypHan BKJ/IIOYEHUN U OTKJTIOYEHUN

B atom xypHane peructpupyetcs nHdopmaums o no-
cnegHnx 50 omepaunini BKIIIOYEHUST UK OTKJTIOYEHMS
KOMMYTaLWOHHOrO MOAyns pekroyaepa. Nocne kaxaomn
onepaunn pukcUpyeTcs crneayroLas HbopMaums:

- gata n spemd onepauum (Date and time);

*BUA, onepaumm - BKJIIOYEHME UK OTKIIOYEHNE
(Event title);

TELUS (3a nckntoyeHnem cyetymka onepauuin "BO",
KOTOPbIN yaoanuTb HeNb34). [pn 9TOM yaaneHue vH-
dopmMaumn NponNCxXoauT TONbKO U3 NamMaTu wkada
ynpasneHus peknoysepa, B nporpamme TELUS cka-
YeHHas paHee 13 XypHanoB MHGOPMALIMA OCTaETCS.

*CTOYHMK cobbITMA (Source of event);

*3HAYNMOE  COCTOSIHME
unun(Relevant state);

nocne onepa-

*3aPUKCUPOBAHHbIV KPUTUYECKUM napameTp
(Critical parameter).

B Tabn. 3.15 nepeyncneHbl BO3MOXHbIE UCTOY-
HUKN COObLITUIA, COCTOSIHMUS MOcfie onepauun um
dukcupyemMble napameTpsbl.

Tabn. 3.15. XKypHan BKIOYEHWI N OTK/IIOYEHM

Open Ot 3awu: Ecnu nocne otkmioveHuns | 1. MakcumanbHoe geicTBytoLLee 3Ha4YeHe
(Otknoyenune) | OC1+, OC2+, OC3+, no6oe aBToMaTndeckoe | dpasHoro Toka (Max(la), Max(lb) nnu Max(Ic)),
OC1-, OC2-, OC3-, EF1+, |Bknto4eHMe BNIOKNPYETCHA | KOTOPOE 6bINO 3aperMcTpupoBaHoO B Nepuop,
EF2+, EF3+, EF1-, EF2-, (3anpet AlNB 1 ABP), To | mexnay nyckom ctyneHer 3awmtsl OC1+, OC2+,
EF3-, OCLL, EFLL, SEF+, |nuweTtcs «Lockout» (unm | OC3+, OC1-, OC2-, OC3-, OCLL n
SEF-, UV1, UV2, UV3, UF | «L»). OTKIIIOHYEHMEM.
C naHenv ynpasneHus: B npotuBHOM cny4ae He | 2. MakcumanbHOe OeiCTByoLLEE 3HAYEHME TOKa
MMI NULLETCH HUYEro. HyneBoW nocnegoBatensHocTn (Max(In)),
C nepcoHanbHoro KoTOpoe 6bISI0 3apernMcTpMpoBaHo B Nepmon
komnbtoTepa: PC MeX[y NycKoM cTyneHen 3awmTel EF1+, EF2+,
Mocpenctsom MOBB: I/O EF3+, EF1-, EF2-, EF3-, EFLL n oTknto4yeHnem.
Mo Tenemexanunke: SCADA 3. MyHumarnesHoe feincTBytoLLee 3Ha4YeHne
MexaHun4eckun Bpy4Hy!o: HanpsXXeHns NpsiMon nocnefoBaTenbHOCTH
Manual (Min(U1)), koTopoe 6bI110 3aperncTpnposaHo B
nepuog Mexgy nyckom sawwmtsl UV1 n
OTKITIOYEHMEM.
4. MnHmmansHoe gencTeyloLLee 3Ha4eHne
nuHenHoro HanpskeHus (Min(Uab), Min(Ubc) nnn
Min(Uca)), koTopoe 6b1510 3aperncTpupoBaHo
Mexay nyckom samtbl UV2 n oTKNIoYEeHEM.
5. MnHumaneHoe 3HaveHue vactoTtbl (Min(F)),
KOTOpOE 6bINTO 3aPErMCTPMPOBAHO MEXIY NMYCKOM
3awmTtbl UF 1 oTKo4YeHneMm.
Closed Ot AlB: Mpw BkNoYeHun ot AlB
(Bkmiouenune) | AR OCEF, AR SEF, AR UV| AR OCEF AR SEF
Ot ABP: ABR yKa3sblBaeTCcs COCTOsIHNE
C naHenv ynpasnexus: 3awmt no kapte AlNB
MMI (C2 — cocTosiHme nocne -
C nepcoHansHoro nepsoro AlB, C3 —
komnbtoTepa: PC COCTOsIHME Nocne BTOPOro
Mocpencteom MOBB: I/O | AMB, C4 — cocTosiHMe
Mo TenemexaHunke: SCADA | nocne TpeTbero AlB). B
HeonpegeneHHoe: NPOTMBHOM clly4ae He
Undefined NULLETCH HUYero.
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3.9.2. XXypHan gaHHbIX 00 aBapuu

KypHan paHHbix 06 aBapuu BKOHAET B ce0S UH-
dopmaumio 0 NocnegHNX YeTblpex aBapuUnHbIX OT-
KJIIOYEHNIN peknioy3epa OT CReAyLWnX 3alumT:
OC1+, OC2+, OC3+, OC1-, OC2-, OC3-, EF1+,
EF2+, EF3+, EF1-, EF2-, EF3-, OCLL, EFLL, SEF+,
SEF-, UV1, UV2, UV3, UR

3anucb Mo Kaxaomy aBapUNHOMY OTKIIIOYEHUIO
comepxunt 50 nokasaHun AeCTBYIOLLNX 3HAYEHUIA
cliefyrowmx napaMmeTposB:

* pas3HbIX TOKOB - la, Ib, Ic (A)

* pasHbIx HanpsxeHun - Ua, Ub, Uc (kB)

3.9.3. XXypHan coObiTun

B XypHane cobbiTuin pernctpupyertca nHbopma-
una o nocnegHux 1300 cobbITUA, CBA3AHHbLIX C
dyHKUMOHMPOBaHNEM peknoysepa. Kaxpoe co-
ObITUE COAEPXUT CrieayoLLyo MHpopMaLMIO:;

-nata n Bpems cobbltusa (Date and time);
*BUA cobbiTna (Event title);

* Ha4yano/okoH4YaHne cobbiTus (Start/End);

Pickup Start
(Banyck 3awmthl)| (Hauano)

3alunTbl:
OC1+, OC2+, OC3+,

* MMHEeNHbIX HanpsaxeHun - Uab, Ubc, Uca (kB)

* HaAMpPSXeHUsa NPSMON NocneaoBaTebHOCTH -
U1 (kB)

*yacTtoThl - F (y)

Bpems mexnay nokasaHusiIMU COCTaBnsdeT OAnH
nepuopa NPOMbILLAEHHON 4acToThl (20 mc). Takum
obpa3om, obLiee BpeMs 3annucu coctaBnseT 1 ¢
(oTCUYMTBIBAETCHA MO BPEMEHW Ha3ad OT MOMEHTA
OTKJTIOYEHUS KOMMYTaLMOHHOIO MOAyNs).

MHudopmauyma, cogepxaliascsa B XXypHasne, MOXeT
ObITb yoaJsieHa nosnb3oBaTtesieM Mnpun yaaleHuun
XypHana BKAYEHUN N OTKIKOYEHUNA.

*VCTOYHUK cOobObITMA (Source of event);
-3Ha4ynmasa dasa (Relevant phase);
+3Ha4YnmMoe cocTtosHume (Relevant state);

*3adPUKCNPOBAHHBIN KPUTUYECKNA NapamMeTp
(Critical parameter).

B Ta6bn. 3.16 npuBeneHoO onncaHnue BCEX CO-
OblITU 1 OTOOpPaXxaeMbiX CBeOEeHUN, perncTpu-
pyeMbix B XypHane cobbliTuiA.

Tabn. 3.16. XKypHan cobbiTnii

A/B/C pnsa 3awut - 1. Yctaeka no Toky (lop)

0OC1-, OC2-, OC3-, EF1+,
EF2+, EF3+, EF1-, EF2-,
EF3-, OCLL, EFLL, SEF+,
SEF-, UV1, UV2, UV3, UF
[eTekTop noTepu NUTaHus
1): LSD

[eTeKkTopbl KOHTPOSIA
HanpsXXeHUsi Co CTOPOHbI
ABC v RST peknoysepa:
Uabc<, Urst<, Uabc>,
Urst>

OC1+, OC2+, Ons sawmT

OC3+, OC1-, OC1+, OC2+, OC3+,
0OC2-, OC3-, OC1-, 0OC2-, 0OC3-,
OCLL EF1+, EF2+, EF3+, EF1-,
AB/BC/CA onsa EF2-, EF3-, OCLL, EFLL,
3awmTbl UV2 SEF+, SEF-

2. YcTaBka no
HanpsixeHuto (Up) ans
3awmT UV1, UV2 n
[EeTEKTOPOB KOHTPOJIS
HanpspkeHus Uabce>,
Urst>

3. YcTaBka no 4acrtore
(Fp) ana AYP (UF)
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End 3awmTbl: A/B/C pnsa 3awmr - 1. 3apernctpnpoBaHHoe
(OkoHuaHmne) | OC1+, OC2+, OC3+, OC1+, OC2+, MakcumarnbHoe
OC1-, 0OC2-, OC3-, EF1+, |OC3+, OC1-, JencTByloLLee 3Ha4YeHne
EF2+, EF3+, EF1-, EF2-, |OC2-, OC3-, ha3HoOro Toka npu
EF3-, OCLL, EFLL, SEF+, |OCLL AB/BC/CA 3anycke 3awmt OC1+,
SEF-, UV1, UV2, UV3, UF | onsa sawmthbl OC2+, OC3+, OC1-,
HeTtekTop notepu nutaHus | UV2 OC2-, OC3-, EF1+,
1): LSD EF2+, EF3+, EF1-, EF2-,
[leTekTopbl KOHTPONA EF3-, OCLL, EFLL,
Hanpsi>KeHnsi Co CTOPOHbI SEF+, SEF-.
ABC n RST peknoysepa: 2. 3aperucTpupoBaHHoe
Uabc<, Urst<, Uabc>, MaKcumarbHoe
Urst> JencTByloLLee 3Ha4YeHne
ha3Horo HanpsHKeHUs
npu 3anycke
netektopoBUabce>, Urst>.
3. 3aperucTpupoBaHHoe
MUHUMarnbHOe
JencTByloLLee 3Ha4YeHne
Hanps>KeHUst Npu
3anycke sawmrt UV1,
uva.
4. 3apervuctpmpoBaHHoe
MUHUMarbHOEe 3HaYeHne
4acToTbl Npu 3anycke
AYP (UF)
Timer freezing Start 3awuTsl: A/B/C onsa - Imax
(OcTtaHoBka (Hayano) |OC2+, OC2-, EF2+, EF2- |ctyneHen OC2+,
Tanmepa OC2-
BbIAGPXKM End 3awmTs!: A/B/C ans - -
BpemeHu npu (OkonyaHme) | OC2+, OC2-, EF2+, EF2- | cTyneHeit OC2+,

NpeBbILLEHNN
TOKa 3HaYeHust
Imax (cm. Ta6n.
3.11))

0C2-

Alarm - 3awmTbl: A/B/C ans - -
(Oewictene OC1+, OC1-, EF1+, EF1-, |cTyneHen OC1+,
3aluUThl Ha SEF+, SEF-, UV1, UV2, OC1- AB/BC/CA
curHan) Uvs, UF ons uva
Reset - 3awuTbl: A/B/C gns - -
(Bosepar) OC1+, OC2+, OC1-, OC2-, | ctyneHen OC1+,
EF1+, EF2+, EF1-, EF2-, |0OC2+, OC1-,
SEF+, SEF- OC2-
AlB:
AR OCEF, AR SEF
VRC Reset - AllB: - Lockout -
(Bosepart AlB ¢ AR OCEF, AR SEF
MyCcKOM Mo
Hanps>KeHto
nocre ucte4eHus
BPEMEHM
OXVOaHus
NnosiBNeHns

HanpsXKeHns)
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Trip - Ot 3awur: A/B/C pns 3awmT| Lockout gnsi -
(Mopava OC1+, OC2+, OC3+, OC1+, OC2+, 3aWmT
KOMaHbl Ha 0OC1-, OC2-, OC3-, EF1+, |OC3+, OC1-, OC1+, OC2+,
OTKItOHEHME) EF2+, EF3+, EF1-, EF2-, |OC2-, OC3-, OC3+, OC1-,
EF3-, OCLL, EFLL, OCLL 0C2-, OC3-,
SEF+, SEF-, AB/BC/CA ons | EF1+, EF2+,
UVv1, Uv2, UV3, UF C 3awmTsl UV2 EF3+, EF1-,
naHenu ynpasnenus: MMI EF2-, EF3-,
C nepcoHansHoro SEF+, SEF-,
komnbtoTepa: PC UVvi1, uva,
Mocpepctesom MOBB: 1/0 uvas,
Mo TenemexaHuke: SCADA ecnum
OTKIOYEHNEe
NPOVCX0aunT C
3anpeTom
AlNB
Close - Ot ANB: - COCTOSIHNE -
(Mopava AR OCEF, AR SEF, AR UV 3amT no
KOMaHabl Ha OT ABP: ABR C kapte AlNB
BKJIOHEHME) naHenu ynpasneHus: MMI (C2/C3/C4)
C nepcoHanbHoro npv
komnbtoTepa: PC BKIIOYEHUM OT
Mocpencteom MOBB: /10 AlMNB AR
Mo Tenemexannke:SCADA OCEF vnu
AR SEF (cm.
Tabn. 3.15)
Time addition - OnemMeHT OOMNONHUTENbHOM - - Tat
(Beog BblOepXkun Bpemerun: TTA
OOMOSNTHUTENbHOMN
BbIAEPXKM
BpemeHn TTA)
Trec Start OnemMeHT OTCTPOVKM Npu - - CLM
(O6ecTo4eHHoe (Havano) | BKOYEHUM Ha «XONOOHYIO (HomuHanbHbIM
COCTOsiHNE Harpy3ky»:CLP KO3 purLeHT
Harpysku, OTCTPOVIKM)
onpegensemoe End ) ) )
LN OTCTPONKM (OKoH4aHwe)
NpwY BKITKOYEHUN
Ha «XONOAHY0
Harpysky»)
Tocl Start OfIEMEHT OTCTPONKK Npu - - OCLM
(Pexxum (Ha4ano) | BKMOYEHUM Ha «XONOZHYHO (PeanbHblit
OTCTPOWKM Npwn Harpyaky»: CLP KO3athpULMEHT
BK/IHOYEHMM Ha OTCTPOWMKW, 3aBUCALLMIN
«XOJOOHYIO OT BPEMEHMU
Harpysky») 06€CTOYEHHOrO
COCTOSIHUSI Harpy3ku)
End - - -

(OkoH4aHue)
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Toir Start OnemMeHT OTCTPOWKM OT - OIRM
(Pexum (Hayano) |nyckoBbix TOKOB (PeanbHbin
OTCTPOMKM OT asuratenen n 6pocKoB KO3 PULMEHT
NMYyCKOBbIX TOKOB Toka HamarHu4msaHus:IR OTCTPOMKK, 3aBUCALLMIN
asuratenen n OT BPEeMeHH
6pocKoB TOoKa 06€eCTOYEHHOro
HaMarHu4MBaHus) COCTOSIHUSI Harpy3ku)
End - -
(OkoHuaHue)
AR initiation - Ot AlB: OTkntoYeHHoe Tr
(Banyck AR OCEF, AR SEF, AR UV COCTOsIHUE, C (Bblaepxka BpemeHM
aBTOMaTU4eCcKoro Ot ABP: ABR KOTOpPOro AlB gna TekyLiero
BKITHO4EHWS) NPONCXOANT unkna ArB)
3anyck AlB
ans AR OCEF
n AR SEF
(02/03/04)
ZSC - AR OCEF C2,C3,C4 - -
(Pexum nepexop Ha
KoopAnHaumm criefylollee
nocrnegosaTenbHO OTKIIo4eHne
CTW 30H) no kapte AlNB
6e3
OTKITIOH4EHMNs
peknoysepa
Dir. control - OnemeHT HanpaBneHus: +-1? -
change
(Onpegenexve
HanpasneHus
noToka
MOLLIHOCTW)
Closed - Mopynb ynpasneHus: - -
(Bknto4eHo) Driver
Open - Mopgynb ynpasnenus: - -
(OTknto4eHo) Driver
Grp settings - C naHenu ynpaeneHus: - -
changed MMI
(N3meHeHne C nepcoHansHoro
aKTUBHOW rpynnbl komnbtoTepa: PC
yCTaBOK) Mocpepcteom MOBB: 1/0

Mo Tenemexanunke: SCADA

System settings
changed
(N3meHeHne
CUCTEMHBbIX
HacTpoek
peknoysepa)

C naHenu ynpaBneHus:
MMI

C nepcoHasibHoro
komnbloTepa: PC
Mocpencteom MOBB: I1/10
Mo Tenemexanuke: SCADA

Prot status
changed
(N3meHeHne
COCTOSAHUS
3aLmnThl)

C nanenv ynpasneHus:
MMI

C nepcoHasnbHoro
komnbtoTepa: PC
Mocpenctsom MOBB: I/0
Mo TenemexaHuke: SCADA

Cnu1cok anemMeHToB
3aLmnT, KOTOpble ObIn
M3MEHEHBbI
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Remote control Start C naHenu ynpaeneHus: -
(Oevictene (Hawano) |MMI
OVCTaHUMOHHOro End _
pexvma (OkoHuaHwe)
ynpasneHus
PEKII0y3epom)
RTC settings - C nanenu ynpasneHums: -
changed MMI
(N'3ameHeHne C nepcoHanbHoro
HaCTPOWNKKN YacoB komnbtoTepa: PC
peasibHOro Mo TenemexaHuke: SCADA
BpPEMEHN)
SCADA settings - SCADA - Deadband
changed - Unsolicited
(N3meHeHne
HaCTPOWKM
SCADA-cucTeMmbl)
Ext. load Off Start C naHenu ynpasneHus: -
(BHewwHsA (Hayano) |MMI
Harpyska End C nepcoHanbHoro _
OTKJOHEHA) (OKoH4aHwe) komnbtoTepa: PC
Ot MBIN: UPS
Ot MMIM: MPM
Off (Power) - C naHenu ynpagneHus: -
(OTkntoyeHune MMI
nuTaHus Wwkada C nepcoHanbHoro
ynpaeneHus) komnbtoTepa: PC
Battery Off Start Mopynb 6ecnepeboriHoro -
(AB oTknioueHa) End MATAHN: -
UPS
AC Off Start Mopynb 6ecnepe6oiiHoro S(AC1), S(AC2)
(BHeLuHee nUTaHUs: CocTosiHMe BxogoB
onepaTtuMBHoOe UPS nuTaHus
nuTaHune End _
OTKJTOHEHO)
Shutdown - Mopynb 6ecnepeboiHoro -
(Mepexon B nuTaHWs:
pexmm UPS
3HeprocoepexeH
nsi)
Data saving Start Mopynb 6ecnepeboriHoro -
(Pexxum End NUTaHUS: .
coxpaHeHus UPS
faHHbIX (DS1 nnn
DS2 — cm. Ta6n.
3.6))
Power restart - Mopynb 6ecnepeboiiHoro -
(Mepesanyck NUTaHNS:
CUCTEMBI UPS
nuTaHua)
Excessive To Start OnemMeHT MKcnpoBaHus -
(cm. Tabn. 3.14) End COObITUI U ONarHOCTUKMU: R

ISC
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Excessive Tc Start OnemMeHT hMKCUpPoBaHus -

(cm. Tabn. 3.14) End CO6bITUN N ANArHOCTUKMN: j
ISC

Driver not ready Start Mopynb ynpasneHus: -

(Mogynb End Driver i}

ynpaBneHns He

roToB)

OSM coil SC Start Mopgynb ynpasneHus: -

(K3 B uenu End Driver ]

3MEKTPOMarH1ToB

MK)

OSM coil isolated Start Mopgynb ynpasnenus: -

(O6pbiB B Lenu End Driver i

9MEKTPOMAarH1ToB

MK)

Driver SC Start Mopgynb 6ecnepeboriHoro -

(K3 B Mmogyne End nuTaHns: )

yrnpaBsfeHus) UPS

Ext. load SC Start Mogynb 6ecnepeboriHoro -

(K3 B uenu End nUTaHns: ]

BHELLHeN UPS

Harpysaku)

Connection Start Cuctema casn: Comms Unsol, Remote

established

(coeguHeHne

YCTaHOBJIEHO)

Connection End Cucrtema casm: Comms Inactive, DCD

completed

(coeomHeHwne

3aBepLLEHO)

Dial-up initiated Start Cunctema csasun: Comms Unsol

(BbI30OB HavaT)

Dial-up failed End Cucrtema ceasm: Comms -

(BbI3OB 3aKOHYEH)

Tbt sensor fault Start Mopgynb 6ecnepeboriHoro -

(HeuncnpasHocTb End nutanus:UPS _

TeMnepaTypHOro

patynka Ab)

MPM fault ? Start OreMeHT (OMKCUPOBaHWS -

(BHyTpeHHsA End COObITUI N ANArHOCTUKN: i

HeuncnpasBHOCTb ISC

MMIM)

I/O1 fault Start MOBB: /0 -

(HencnpasHocTb End -

MIBB Ne1)

1/02 fault Start MABB: I/0 -

(HencnpasHocTb i

MIOBB Ne2)

Memory error ? Start OneMeHT hMKCUpoBaHus -

(BHYTpeHHss End COOLITUN N ANArHOCTUKN: }

HencnpaBHOCTb ISC

MMI)
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Bus comms error Start OnemMeHT MKCHpoBaHus - -
(BHyTpeHHss End CO6bLITUIA N ANArHOCTUKM: R R
HeuncnpasHOCTb ISC

MarucTpanm)

PSM comms error Start OnemeHT hmKcMpoBaHus - -
(MBI He End COObITUIA U ONArHOCTUKM: R R
oTBE4aeT) ISC

Driver comms Start OneMeHT MKCHpoBaHus - -
error End CO6bITUA N QUArHOCTUKN: _ _
(MY He oTBeYaeT) ISC

I/01 comms error Start OnemeHT hmKcMpoBaHus - -
(MOBB Ne1 He End COObITUIA U ONArHOCTUKM: R R
OoTBEYaeT) ISC

I/02 comms error Start OnemMeHT MKCUpoBaHus - -
(MOBB Ne2 He End CObbITUA N AUArHOCTUKN: _ _
oTBevaer) ISC

Tmpm comms Start OnemMeHT hMKcupoBaHus - -
error End COObITUI U ANArHOCTUKM: . _
(daTumk ISC

Temnepartypsbl

naHenm

ynpaBfieHns He

OTBEYaeT)

RTC comms error Start OnemeHT hmKecMpoBaHus - -
(Hacbl peansHoro End COObITUI U ANArHOCTUKM: _ _
BPEMEHU He ISC

oTBEYaloT)

DCE error Start Cuctema ceasun: Comms - -
(owmbka End _ _
annapatypsl

nepefa4u

HOaHHbIX)

1)
Jetexktop notepu nutaHus (LSD), B otiin4me ot anemeHTa notepu nutaHus (UV3) anwb pukerpyet akt notepu nutaHusi, HO Hero-

CPpefCTBEHHO Ha OTKJIIO4YeHe He ,qehcrsyer. ,ﬂeTeKTOp rnorepu nnTaHus ¢yHKuMOHMpyeT He3aBnCHMO OT TOro, BBEA1eH 1Jiv BblBE1eH 3J1e-

MEHT oTepu rnUTaHus.

2)
Homep (koa) HencrpaBHOCTH.

3.9.4. )XXypHan nsmeHeHus JaHHbIX

B aToM XypHane perncrpmpyercs nHoopmMaums o
nocnegHux 50 cobbITUAX, CBA3AHHBIX C U3MEHEHU-
€M YyCTaBOK, HACTPOEK U PEXMMOB pPabOoTbl 3aLLuT,
pexviMa NUTAHUS BHELUHEN Harpysku, yoaneHuem
MHOOPMaLMKN U3 XXYPHANTIOB U CHETHYNKOB U AP.

Kaxnoe cobbiTue COoOepXWUT CreayloLllyio WH-

dopmaumio:

- nata n Bpems cobbiTma (Date and time);
*n3MeHseMbln napameTp (Parameter);
-npeabiayulee 3HadeHue (Old value);
*HOBOe€ 3HadyeHune (New value);

*UCTOYHUK n3meHeHus (Source of change);

*aKTUBHag rpynna yctaBok (Active group).
MCTOYHUKN MN3MEeHeHUn paHHbiX (Source of
change) moryT ObITb CnegyoLine:

*naHenb ynpaeneHusa (MMI);

*nepcoHanbHbI kKomnbioTep (PC);

+SCADA-cuctema (SCADA);

*MOAYNb ANCKPETHbIX BXOA40B Bbixoaos (1/0)

B Tabn. 3.17 npmBeaeHo onucaHne BCex COObITUA,

CBA3aHHbIX C M3MEHEeHMEM [OaHHbIX.

B Tabnuue

XKNPHbIM LLIpI/leTOM 00603HaueHbI npumepbl napame-
TPOB, BECb AMana30H BO3MOXXHbIX NMapaMeTpOB yKa-

3aH B ckobkax.
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GRP 1 (2; 3; 4) OC1+ (OC1-; EF1+; EF1-; OC2+; OC2-;
EF2+; EF2-): TCC type
(N3meHeHue Tuna BTX)

Tabsn. 3.17. XKypHan naMeHeHUs 4aHHbIX

Old TCC type
(Mpepbloywas BTX)

New TCC type
(HoBas BTX)

GRP 1 (2; 3; 4) OC1+ (OC1-; EF1+; EF1-; OC2+; OC2-;
EF2+; EF2-; OC3+; OC3-; EF3+; EF3-; SEF+; SEF-;
OCLL; EFLL): Ip, A (Tt, s; TM; MIN; Tmin, s; Tmax, s;
Ta, s; Tres, s; MAX; CM; Imax, A; 11, A; 12, A; I3, A; 14, A;
Tt1, s; Tt2, s; Ti3, s; Tt4, s)

(3ameHeHue ycTaBoOK 3aLumT)

Old value
(MpepobloyLlee 3Ha4eHne)

New value
(HoBoe 3HauveHue)

GRP 1 (2; 3; 4) OC2+ (OC2-; EF2+; EF2-): MAX mode Old mode New mode
(N3meHeHue pexma MAX mode (cm.Taén. 3.11)) (MpepblByLLMA pexnm) (HoBbI pexum)
GRP 1 (2; 3; 4) DE OC (DE EF; DE SEF): At’ Old value New value

(N'ameHeHue ycTaBKu No yriny MakcumarnbHOMm
YyBCTBUTENBHOCTM)

(MpepobloyLlee 3Ha4veHne)

(HoBoe 3HauveHwne)

GRP 1 (2; 3; 4) DE OC (DE EF; DE SEF): OC1+ (OC1-;
EF1+; EF1-; OC2+; OC2-; EF2+; EF2-; OC3+; OC3-;
EF3+; EF3-; SEF+; SEF-)

(MI3ameHeHMe pexviMa HanpaBeHHOCTH CTyMNEHeN
3awmT)

Old mode
(MpepblgyLLmMn pexxnm)

New mode
(HoBbI pexwum)

GRP 1 (2; 3; 4) AR OCEF MAP (AR SEF MAP) - Changed
(N3meHeHune kapTbl AlNB ¢ NyCKOM OT TOKOBbIX 3aLLMT) (N3meHeHo)
GRP 1 (2, 3, 4) AR OCEF (AR SEF): Tr1, s (Tr2, s; Tr3, Old value New value

s; Tres, s)
(N3meHeHue ycTaBok AlB)

(MpepblgyLLee 3Ha4YeHne)

(HoBoe 3Ha4veHue)

GRP 1 (2, 3, 4) AR OCEF (AR SEF): VRC Control
(N'ameHeHne HaCTPONKKN pexnma KOHTPONSA HanpsXXeHNs
npwu AlB)

Old mode
(MpepblByLLMA pexxnm)

New mode
(HoBbIn pexum)

GRP 1 (2; 3; 4) AR OCEF: ZSC mode
(NameHeHne pexrmMa KoopamMHaumm
nocrenoBaTesiHOCTA 30H)

Old mode
(MpedblZyLLMA pexum)

New mode
(HoBbI pexwum)

GRP 1 (2; 3; 4) CLP: CLM (Tcl, min; Trec, min)
(N'ameHeHue ycTaBOK 311emMeHTa OTCTPONKN Npur
BKJTIOYEHUWN Ha «XOJIOQHYIO Harpy3Ky»)

Old value
(MpepobloyLlee 3Ha4veHne)

New value
(HoBoe 3HaueHwne)

GRP 1 (2; 3; 4) IR: IRM (Tir, s)
(MameHeHWe yCTaBOK a/IeMeHTa OTCTPOMKM OT MyCKOBbIX
TOKOB fiBUraTensi u 6pOCKOB TOKa HaMarHU4MBaHUs)

Old value
(MpepblgyLLee 3Ha4YeHne)

New value
(HoBoe 3Ha4veHwue)

GRP 1 (2; 3; 4) TTA: TTA mode
(N3ameHeHne pexrmMa OYHKLMOHMPOBAaHNA 3IeMeHTa
JOMONHUTENBbHON BbIOEPXKN BPEMEHN)

Old mode
(MpepblByLLMA pexnm)

New mode
(HoBbI pexwnm)

GRP 1 (2; 3;4) TTA: Tat, s
(MI3meHeHue 3HaYeHVs [ONONMHUTENBHON BblAEPXKKM
BPEMeHMN)

Old value
(MpepblgyLLee 3Ha4YeHne)

New value
(HoBoe 3Ha4veHwue)

GRP 1 (2; 3; 4) VRC: VRC mode
(N3ameHeHne HanpaBNEeHHOCTU 3NIEMEHTA KOHTPONS
HanpskeHus npu AMNB n ABP)

Old mode
(MpepblByLLMA pexnm)

New mode
(HoBbI pexum)

GRP 1 (2; 3; 4) VRC: UM
(N'3ameHeHue ycTaBKM anemMeHTa KOHTPOSS HanpsiXXeHus
npu AlMNB 1 ABP)

Old value
(MpepblgyLLee 3Ha4YeHne)

New value
(HoBoe 3Ha4veHwue)

GRP 1 (2; 3; 4) ABR: ABR mode Old mode New mode
(N3ameHeHue pexmma paboTel ABP) (MpepblgyLLMA pexnm) (HoBbI pexwnm)
GRP 1 (2; 3; 4) ABR: Tr,s Old value New value

(N3meHeHue yctaskn ABP)

(MpepblgyLuee 3HaveHne)

(HoBoe 3HauveHwne)
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GRP 1 (2; 3; 4) UV: UV1 UM (UV2 UM; UV1 T4, s; UV2
Tt, s; UV3Tt, s)

(M3meHeHne yctaBok 3MH v anemeHTa notepu
nuTaHuns)

Old value
(MpepbloyLee 3HayeHne)

New value
(HoBoe 3HaueHue)

GRP 1 (2; 3; 4) AR UV: UV1 (UV2, UV3)
(N3meHeHne pexmma oTknoYeHns oT 3MH n anemeHTa
noTepu NUTaHWs)

Old mode
(MpedblgyLwLmnin pexmnm)

New mode
(HoBbI pexwum)

GRP 1 (2;3;4) ARUV: Tr, s Old value New value
(M3meHeHwne ycTaBku ATB ¢ nyckom ot 3MH) (MpepblgyLLee 3HaveHve) (HoBoe 3HaueHue)
GRP 1 (2; 3; 4) UF: UF mode Old mode New mode
(M'3meHeHne pexmrma paboTel AHP) (MpedblayLLmnin pexmnm) (HoBbI pexwum)
GRP 1 (2; 3; 4) UF: Fp, Hz (Tt, s) Old value New value

(M3meHeHwne ycTaBok AYP)

(MpepoblayLee 3Ha4YeHne)

(HoBoe 3HauveHue)

PC SETTINGS: Baud rate
(N3ameHeHne ckopoCcTH NepefaY“r faHHbIX Mexay
LwKadoM ynpaeneHns 1 NepcoHasnbHbIM KOMMbIOTEPOM)

Old value
(MpepblayLee 3HayeHne)

New value
(HoBoe 3HayveHue)

SCADA SETTINGS: Comm device (Protocol type)
(Mi3ameHeHMe ycTporcTBa CBSI3U M TUMa NpoToKona as
SCADA-cucTeMbl)

Old value
(MpepblayLee 3Ha4YeHne)

New value
(HoBoe 3HayeHue)

MODBUS SETTINGS: Slave addr
(NameHeHne appeca gns npotokona Modbus)

Old value
(MpepoblayLee 3HayeHne)

New value
(HoBoe 3HayeHue)

DNP3 SETTINGS: Slave addr (Master addr,
Unsolicited)
(NameHeHue appeca gns npotokona DNP3)

Old value
(MpepblgyLLuee 3HaYeHme)

New value
(HoBoe 3HayeHue)

PORT SETTING: Port type (Baud rate, Duplex type,
Parity)
(M3ameHeHwne HacTpoek nopta ana SCADA-cucTembl)

Old value
(MpepblayLee 3HayeHne)

New value
(HoBoe 3HaueHue)

ME SETTINGS: U_rated, kV (F_rated, Hz; Tlp, min; Cla,
V/kA; Clb, V/kA; Clc, V/KA; Cin, V/KA; CUa, V/kV; Cub,
V/kV; CUc, V/kV; CUr, V/kV; CUs, V/kV; CUt, V/KV;
OSM#)

(N3ameHeHne napaMeTpoB CUCTEMbI N3MEPEHNS
peknoysepa)

Old value
(MpepbloyLLuee 3HaYeHme)

New value
(HoBoe 3HayeHue)

MMI SETTINGS: Prot On/Off (EF On/Off, SEF On/Off,
AR On/Off, CLP On/Off, LL On/Off, Grp 1-4 On/Off)
(M'3meHeHne pexxMoB paboThbl 3aLUMT M aBTOMATKKM C
naHenu ynpasfieHus)

Old mode
(MpenblayLLmnin pexmnm)

New mode
(HoBbI pexwum)

RTC SETTINGS: Date fmt (Time fmt) Old format New format
(M'3meHeHne dhopmaTa fatbl U BPEMEHM) (MpeablgyLwmin chopmar) (HoBbin cbopmar)
UPS SETTINGS: Shutdown level (C_rated, A*h; T_ext, Old value New value

min)
(M'3meHeHne napameTpoB Moayns 6ecnepebonHOro
nuTaHuns)

(MpepbloyLLuee 3HaYeHME)

(HoBoe 3HaueHue)

I/0 SETTINGS: I/01 mode (/02 mode) Old mode New mode
(N3meHeHne pexunma paboTsl MABB) (MpedblayLLmnn pexxmnm) (HoBbI pexwum)
/01 (I/02) 01 (02; 0O3; 04; O5; O6) SETTINGS: Trec, Old value New value

s (Tres, s)
(M'3ameHeHne BpeMeHM 3aepXXkin NosiBNeHns n cépoca
curHana Ha Bbixogax MBB)

(MpepbloyLLuee 3HaYeHMe)

(HoBoe 3HaueHue)

1/101 (I/02) 01 (0O2; O3; 04; O5; O6) SETTINGS: Type Old type New type
(M'3meHeHwue Tuna curHana Ha seixogax MOBB) (MpepblgyLwmn T1n) (HoBbIn T1M)
/01 (I/02) 01 (02; 0O3; O4; O5; O6) SETTINGS: Signal Old signal New signal

map
(M'3meHeHwue curHanos Ha Bbixogax MOBB)

(MpepblayLwmi curyan)

(HoBbI curHan)
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1101 (/02) 11 (12; I3; 14; 15; 16) SETTING Old signal New signal
(N3meHeHue curHanos Ha Bxogax MOBB) (MpepblayLwmii curHan) (HoBbI curHan)
Downloaded group 1 (2; 3; 4) - Changed
(Barpyska akTMBHOW rpynnbl yCTaBOK) (N3meHeHo)
Downloaded system settings - Changed
(3arpyska cncTeMHbIX NapaMeTpoB) (N3meHeHo)
Lifetime counters - Changed
(CHeTUYNKM KOMMYTALMOHHOIO N MEXaHNYECKOro (N3meHeHo)
pecypca)

Date/time - Changed
(N3ameHeHue paTbl UK BPEMEHN) (N3meHeHo)
PROTECTION STATUS: Prot (Active group, LL, AR, Old status New status

EF, SEF, UV, UF, ABR, CLP)
(N3ameHeHne coCTOAHNSA 3aLUUTbI U aBTOMATUKM
(BBEOEHO/ BbIBEAEHO))

(MpepablgyLLee cocTosiHMeE)

(HoBoe cocTtosiHue)

UPS STATUS: Ext. load
(M3ameHeHWe COCTOSIHWS MUTAHWS! BHELLHEN Harpy3sKm)

(MpepplayLLee cocTossHUE)

New status
(HoBoe cocTtosiHue)

Old status

Control mode
(MI3meHeHWe pexwvMa ynpasneHus
(MecTHoe/anCTaHUMOHHOE))

Old mode
(Mpenbioywmit pexim)

New mode
(HoBbIn pexum)

Energy meter - Erased
(YpaneHue nokasaHuin cHeTYMKa 3HEpPrum) (YpaneHo)
Fault counters - Erased
(YpaneHne nokasaHui cHeTYMKa aBapUiHbIX (YpaneHo)
OTKITHO4EHMNN)

CO operation - Erased
(YpaneHve gaHHbIX 13 xypHana «BO») (YnaneHo)
Event log - Erased
(YoaneHve gaHHbIX U3 XypHasna coobITuin) (YpoaneHo)
Load profile - Erased
(YpaneHne gaHHbIX 13 XypHana n3MeHeHUs Harpy3Kku) (YpaneHo)
Change messages - Erased
(YpaneHue faHHbIX U3 XypHana N3MeHeHNsa OaHHbIX) (YpaneHo)
Password - Erased
(C6poc napons) (YpoaneHo)
Password - Changed
(N3ameHeHne napons) (N3ameHeHo)

3.9.5. XXypHan uameHeHus Harpy3sKku

JaHHblli xypHan pernctpupyeT go 3840 nokasa-
HWIA NONTHOW, aKTUBHOW U PEeakTUBHOW MOLLHOCTH
KaK Tpexdas3Hon, Tak u ogHoda3HOM, ANng Kaxago-
ro M3 HamnpaB/eHMs NOTOKa MOLLHOCTU. 3Haye-
HUS MOLLHOCTW YyCpeaHsalTCs 3a nepuoj
5/10/15/30/60 MWHYT, KOTOpbLIN onpenensier
nonb3oBaTenb. Takmum ob6pas3om MoryT ObiTb MoO-
JlydeHbl faHHble O Harpyske 3a Nepuos BpeMeHu
cooTBeTcTBeHHO 13,3/26,7/40/80/160 cyToK.

OToenbHO NPeacTaBnsioTCA OaHHble 00 M3MEHEeHUM

Harpy3ku B MOJIOXUTENbHOM HanpasfeHuM MNOoTOoKa
MoLLHocTuM (Load profile (+)) v B oTpruarensHoM Ha-
npaeBneHnn noToka molwHocTm (Load profile (-)).

Kaxpasa 3anmcb JaHHbIX O Harpy3ke COnpOBOXAAET-
CS1 [aTo U BPEMEHEM U COOEPXUT B cebe cnenyto-
wme ctondbubl AaHHbIX: KVA, KW, kVAr, A kKVA, A KW, A
kVAr, B kVA, B kW, B kVAr, C kVA, C kW, CkVAr. Mpwn
nepexone cuctemMbl 6ecnepedoriHOro NUTaHus B pe-
xunm Off munn Shutdown B 3HeproHesaBmucumon na-
MSTU COXPaHSIOTCS TONbKO nocnenHue 96 3anucen
OAaHHbIX O Harpy3ke.
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3.9.6. CueTtunkm
3.9.6.1. Cyet4yuk onepaumnii "BO”

JaHHbI cHEeTYMK COOoEpPXUT MHPOPMALMIO O CyM-
MapHOM KonuyecTse onepaunii "BO™ n npencrasns-
€T JaHHble 0 MEXaHN4YEeCKOM 1 KOMMYTaLUOHHOM N3-

HOCE KOHTaKTOB.

MexaHnyeckmnin n3Hoc, Bbipaxaembiini B %, onpe-
AendaeTcd Kak OTHOoweHune CyMMapHOro kKoJinde-
cTtBa onepauuin "BO™ K MexaHU4eCKOMY pecypcy
KOMMYTaLMOHHOro Moayns peknoysepa (30000
onepauun "BO").

MpupalieHne M3HOCa KOHTAKTOB MPU OTKIOYEHUU
BbIYMCNSAETCH OJs KaXaoro nosioca KOMMYTaLMOH-
HOro Moay”ns Nno NPMBeAEHHON HXe hopMmyne, yiu-
ThiBaOLWEN KOMMYTALMOHHbBIA PECYPC NpU passivd-
HbIX 3HAYEHUAX OTKJTIIOYAEMbIX TOKOB.

1
AW=WX 100% , roe:

| - MmakcrmanbHbIM GasHbIN TOK, 3apPErMCTPUPOBAH-
HbI MPU OTKJIIOYEHWNN;

N(l) - npegnonaraemMblii KOMMYTaAUMOHHBLIV PECypc
npu 3agaHHoM Toke | (onpegensercs no Puc. 2.1).

3HadeHre AW npubaaseTcs K CyMMapHOMY U3HO-

CY KOHTaKTOB npu Kaxkgoom KOMMYTaUnn.

Ana nHgukaumm naHoca KOHTakTOB MCnoJib3yeTcs
MaKkCunmaJibHaa BeJin4inHa N3HOCa KOHTaKToOB O4AHOIro
M3 NOJIIOCOB.

CyMMapHbI UBHOC KOHTAKTOB BbIYMCISIETCS MO
n

dpopmyne: W=_Z1 AW ; roe
|=

i - HOMEep OTKJ/IIOYEHUS,
N - KOJIMYECTBO OTKJIIOYEHUN

MHudopmauus, copgepxkallascs B CHETUYMKE onepaumi
"BO", He MOXeT ObITb yaaneHa NnoJib30BaTesIeEM.

3.9.6.2. CyeTumk aBapuiHbIX OTKIIIOYEHW

CyeTynK aBapuinHbIX OTKITIOYEHWI OCYLLLECTBNSET U3-
MepeHMe KOMMYecTBa OTKIIIOYEHUI pekoy3epa oT
cneaylowmx BUAOB 3alimMT: OT 3alMTbl OT MexXay-
dasHbix K3 (OC) no kaxpon ¢asze (A, B, C), ot 3a-
wmTtbl oT K3 Ha 3emnio (EF), oT 3awmThl OT ogHOda3-
HbIX 3aMblkaHMn Ha 3emnto (SEF), ot BMH (UV) u ot
A4YP (UF).

3.9.6.3.Cyerynk SCADA-cuctemsbl

OaHHbin cyeTynk SCADA-cuctembl oTobOpaxaeT
MHPopmauuto o B3anmogenctemm co SCADA -cu-
CTEMON.

3.10. YnpaBneHue peknoy3epom u uHaukauma uHpopmauunm

Peknoysep mMoxeT ¢YHKLUMOHNPOBATb B ABYX pe-
XUMax paboTbl: MECTHOM U AUCTAHULLOHHOM.

YnpaBneHne peksoy3epoMm, a Takxke WHAnKaLUS
pasnnyHon wuHdopmMauun, nNpenocTaBaseMon
peknoy3epoM, BO3MOXHa cCleaylowmmm crnoco-
6amu:
*C NOMOLLbIO NaHenun ynpasseHus wkada yn
paBneHusa peknoysepa (MMI);

*C NOMOLLbIO NepcoHanbHOro komnstotepa (MK)

nocpeacTsom nporpamMmmbl TELUS;

*C NOMOLbIO MOOYNEN ANCKPETHbIX BXO

nos/Bbixonos (MABB);

-nocpencteBoMm SCADA-cucTeEMBI.
B Ta6n. 3.18 noka3aHbl BOBMOXHOCTU pekJioy3e-
pa B 4acTu ynpaBfeHnsa U OoTOOpaxeHnsa MHPOpP-
Mauum nepevyncrieHHbiMMU Bblille crnocobamu.
3Hak "+" o3HayaeT, 4TO yka3aHHasa PYHKUMS O0-
CTynHa, a 3Hak "-" - GyHKUMNS HeOQOCTYMHa.

Tabn. 3.18. BO3MOXHOCTY yripaBaeHusi U nHamkaumm

YnpasneHve

HacTpoiiku YMCoBbIX MapaMeTpoB 1 yCTaBoK

HacTtpowika gatbl u BpemeHu (Data, Time) + + + -
HacTtpowika cuctembl namepexus (ME settings) + + - -
HacTtporika cuctembl 6ecnepeboriHoro nutanus (UPS settings) + + - -
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HacTtpoiika 4Yacos pearnsHoro BpemeHun (RTC settings)

Hactpowika naHenu ynpasnenuns (MMI settings)

HacTtpoiika cBa3n ¢ nepcoHasbHbIM KoMrbtoTepom (PS settings)

HacTpoiika mogynew guckpeTHbix Bxogos/Bbixofdos (I/O settings)

Hactpoika SCADA-cuctemsl (SCADA settings)

Hactportika 1-# rpynnel yctaBok (GRP 1 settings)

HacTtpoiika 2-1 rpynnbl yctaBok (GRP 2 settings)

HacTtpoika 3-1 rpynnbl yctaBok (GRP 3 settings)

e RS
e o o R o e

HacTtpowika 4-1 rpynnel yctasok (GRP 4 settings)
CurHansl ynpaBneHus
M3meHeHne pexuvma ynpasneHust MecTHOe/ANCTaHLMOHHOoe

BkntoyeHne/oTkntoyeHne peknoysepa (Trip/Close)

Beop/BeiBog 3awmt (On(Prot)/Off(Prot))

Beop 1-11 rpynnbl ycTaBok B kKadecTse akTnsHon (On(Grp1))

BBeog 2-# rpynnbl ycTaBoOK B KadecTBe akTueHou (On(Grp1))

Beopg 3-1i rpynnbl yCcTaBoK B KadecTBe akTnBHOM (On(Grp1))

Beop 4-11 rpynnbl ycTaBoK B KadecTse akTnHoM (On(Grp1))

R I I o IS IS R I 8

o+ [+

BBop/BbiBOA pa3peLueHns aBToMaTnHeckux BkoveHun ot AlNB n ABP
(On(AR)/Off(AR))

+ o+ |+ |+ [+

+ o+ |+ |+ [+

Beog/BbiBOA 3awwmThl 0T K3 Ha 3emnio (On(EF)/Off(EF))

+

BBo//BbIBOA 3aLLUMTLI OT OHOMA3HbLIX 3aMbIKaHUIA Ha 3eMII0 +
(On(SEF)/Off(SEF))

Beop/BbiBOA pexmma «Pabota Ha nmHum» (On(LL)/Off(LL)) +

BBop/BbiBOL 3MeMeHTa OTCTPOVKM NpY BKITIOHEHWUW Ha «XOJNOLHYH Harpy3sKy»
(On(CLP)/Off(CLP))

+

Beog/sbiBog 3MH (On(UV)/Off(UV))

Beopg/sbiBog ABP (On(ABR)/Off(ABR))

+ |+ |+

Beoa/sbizog A4P (On(UF)/Off(UF))

BkntoueHne nutanna wkadpa ynpasnenus (On(Power))

OTkntoyeHne nuTaHua wkada ynpaenenus (Off(Power))

o+ [+ [+ |+
1

Bkn./OTkn. nutanus BHewwHen Harpy3ku (On(Ext)/Off(Ext))

C6poc napons wkacdpa ynpaeneHus (Reset password) -

YpaneHve nokasaHui cyeTdmka aHeprum (Erase energy meters)

YpaneHve nokasaHuin cHeTYMKa aBapuitHbIX oTKNo4eHui (Erase fault counters)

YpaneHve gaHHbix u3 xypHana «BO» (Erase CO operation)

YpaneHve gaHHbIx U3 XypHana cobbituii (Erase event log)

YpaneHve gaHHbIX U3 XypHana nameHeHus Harpy3ku (Erase load profile)

o+

+ [+ [+ |+ |+

YpaneHve gaHHbIX U3 XypHana nameHeHns gaHHbix (Erase change message)

YpaneHve nokasaHuii cqetdnka SCADA-cuctembl (Erase SCADA counters) + +
MHcopmauma o cocTosiHUM peknoy3epa, CUrHann3auus n USMepeHus
MHdpopmaLma o cocTosiHnm cucTemsl
MokasaHwusa gatel v BpemeHu (Date, Time)

+ o+ |+ |+ |+ |+

CocTosHue cucteMbl 6ecnepeboriHoro nuTaHns peknoysepa (UPS status)
CurHasnbl HguKaumm
Pexvm ynpaBneHnsi MeCTHbIN/ AMCTaHUMOHHbIN (Local mode) ‘ + ‘ +
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Peknoysep Haxogutcs B OTKITIOYEHHOM COCTOsSIHMM ¢ 3anpeTom AlNB n ABP + + + +
(Lockout)

Peknoysep HaxognTcs B OTKITHOHEHHOM COCTOSHUM € MHULMUpOBaHHbIM AlB - - + +
unu ABP (AR initiated)

MpomnsoLuen nyck No6ow 3amTbl U nHnummposaHune AlrB vnn ABP (Prot + + + +
initiated)
CurHanb! nycka 3awumT (Pickup signals) - -

CurHansl fercTensa 3awmT Ha curHan (Alarm signals) - -

Cvrnansl, cBsizaHHble € OTKMo4eHneM peknoysepa (Open signals) - -

Cvrnansl, cBsi3aHHble € BKoYeHeM pekrnoysepa (Closed signals) - -

Cvrnanel coctoaHus 3awmT 1 asTomatukm (Prot status signals)

Cwrnansl HevcnpasHocTu (Malfunction) ?

R
R

+ |+ |+
+ |+ |+

Cvrnansl npegynpexgenus (Warning)
[Moka3aHua cHeT4YMKOB

+
I

MokaszaHwua cyeTymka onepaumn «BO» (Lifetime counters)

MokazaHwua cyeT4mKa aBapuiiHbix oTkoHeHus (Fault counters) + + + -

MokasaHusa cyetynka SCADA-cuctembl (SCADA counters) + + + -
MHdopmauus B XypHanax
MpocMoTp XypHana BkoYeHnn 1 oTknoydeHus (CO operation) +

MpocmoTp XypHana gaHHblx 06 asapum (Fault records) -

MpocmoTp xypHana cobbitui (Event log) -

MpocmoTp XypHana naMeHeHus aaHHbix (Change message) -

+ |+ [+ [+ +
1
1

MpocmoTp XypHana nameHenus Harpy3sku (Load profile) -
Nameperus
M3mepeHHble 3Ha4veHnsa (Measured data) ‘ + ‘ + ‘ + R

1)
HasBaHusi rpynn yCcTaBOK HEJb351 UBMEHUTb MOCPEACTBOM naHes ynpasaeHvst (MMI)
) "
Moaynb anckpetHsix Bxonos/Beixonos (1/0) He obecrniednBaeT UHAMKALMIO CAEAYIOLMX CUrHaaoB HeucrnpasHocTu: "Bus comms
error”, "l/O1 fault”, "I/O2 fault", "I/O1 comms error”, "|/O2 comms error”, T.K. Npy yka3aHHbIX HEUCNPaBHOCTSIX HE obecreynBaeTcs rnpa-

BubHasi pabota M/BB.
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3.10.1. YnpaBneHue n MHAUKaLUA C NaHEesNIu ynpaBsieHus

BHeLlHWI BUA, naHenu ynpaBieHus ¢ pacrnonoXxeHnemM KHOMOK yrnpasfieHus npeactasned Ha Puc. 3.27.

KHonka Bbibopa pexvma
ynpasneHna — MecTHoe
(LOCAL)/guctaHumoHHoe
(REMOTE)

KHonka BknoveHns
NUTaHWA WKada n BKMo-
YEHWUA/OTKNIOYEHWUA NaHe-
nwv ynpasneHuna

KHonka perynupoBsku sip-
kocTv XKK[

KHonka eeoga/ebiBoga
BCEX 3aLmT

On - BBEOEHO;

Off — BbIBEAEHO

KHonka eeoga/ebiBoga
3awumTel oT K3 Ha 3emnio
On - BBEOEHO;

Off — BoiIBEAEHO

KHonka eeoga/ebiBoga
3alWmnThl OT oAHOda3HbIX
3amblKaHWi Ha 3emni0
On - BBEQEHO;

Off — BbiBEQEHO

Mopt RS232 ansa noa-
KNHOYEHUA NepcoHanbHo-
ro komnetotepa (MK)

@& TAVRIDA ELECTRIC

KHoMKu ynpaBneHns pek-
noy3epom 1 MHANKaLWA
NOMNOXEHWA rMaBHbIX KOH-
TaKTOB:

CLOSED - BKNHOYEHO;
OPEN - oTkntoyeHo

JKvakokpuctannuyueckuia
avcnnen (XKKO)

KHonku Hasuraumm no
CUCTEME MEHIO

KHonka Beoga/Bbieoga
aBTOMAaTU4ECKOro BKMHO-
YeHus

On — BBEAEHO;

Off — BblBEAEHO

KHonka BBoga/BbiBOAa
pexvuma BKNYEHUs Ha
XONOAHYIO HarpysKy
On — BBEAEHO;

Off — BbiBEAEHO

KHonka BBoga/BbiBOAa
pexuma «PaboTa Ha nu-
Live Line HUW»

On — BBEAEHO;

Off — BbiBEgEHO

P
L ]

KHonka ebibopa aKkTuBHOIA
rpynnbl yCTaBOK

Active Group

Puc. 3.27. lNaHenb ynpasneHus Lwkagpa yrnpaBieHns

3.10.1.1. Bkto4eHue v OTK/IIOHEeHUE NMUTaHus
Lwkaga yrnpasieHus n XKK/Z

Korna anemeHT 6ecrnepeboMHOro nuTaHUs Haxo-
ontca B pexumme "Shutdown” nnm "Off", HaxaTne
KHOMKMN BKJIIOYAET NuUTaHMe wkada ynpasne-
HUa (nepeBoguT B pexum "On" curHanom
On(Power)). Mpu atom XK/, ocTtaetcsa noraweH-
HbiM. [TOBTOPHOE KPaTKOBPEMEHHOE HaxaTue 3ToMn

KHOMKM NPUBOAUT K BKJIIOYEHUIO NAHENN ynpasne-
HUa n XK. Mpu BkntoveHun XK, Ha Hem oTobpa-
XaeTtca MeHto "System status”.

OtknoyeHne naHenu ynpaesnenusa mn XK, nocne
paboTbl C CUCTEMON MEHIO MPOU3BOANTCH KPATKO-
BPEMEHHbIM HaXaTuemM KHOMKWU nnu aBToma-
TUYECKM Yepe3 5 MUHYT nocsie npekpalieHns pa-
©O0Tbl C NAHENbIO yNpaBieHus.

< (ON
Mpume4yaHue: OTKII0YEHNE NMAHENW YNPaBEHNS KHOMKOM He NPMBOOUT K OTKJTIOYEHUIO NUTaHUS wkada yn-
paBneHus (He nepeBoanT ero B pexxum "Off"). [ng oTKoYeHNs NMTaHnsa He0OX0AMMO BOCMO0J1Ib30BaTbCA KOMaH-

non "Switch power off” B rnaBHom meHto ("MAIN MENU") naHenu ynpaenenus nnm komaHaon Power off B meHto On-
line nporpammbl TELUS B pexxume On-line cBsa3y ¢ nepcoHanbHbiM KoMbioTepoM (MK). 31n komaHabl GopMupyioT
curHan Off(Power), oTkoualowmin nuTaHve wkada ynpasneHust.
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3.10.1.2. lNpoBepka paboToCrnocobHOCTN KHO-
MoK yripaBsJieHus n cBeToanon0B

KHonka MCMONb3YyeTCcs Takxe A9 NpOBepPKU
paboToCcnocobHOCTN KHOMOK yrnpaBfieHnus u cee-
TOAMOO0B. OnntenbHoe HaxaTue Ha KHOMKY
nPMBOAUT K MUTAHUIO CBETOANOO0B U MOSIB-
nenuio Ha XKJ, 6eryuwen Hagnucu TEST. Ecnu
npM HaxaTuu B 3TOM pexumme Noboi KHOMKU
Hagnucb TEST npoponxaeT nepemeLwatbCcsd no
aucnneto, To Takas KHonka ucnpaBHa. Ecnu xe
Hagnucb TEST ocTtaHoBMNacb, TO KHOMKa Heuc-
npasHa.

3.10.1.3. Bribop pexuma yrnpab/ieHuss MeCT-
HO€/ANCTaHLMOHHOE

M3ameHeHne pexnma MECTHOIO M ANCTAHUMOHHO-
ro ynpasfieHns NPOM3BOAUTCS KHOMKOW . Texy-
LLMIA PEXNM YMPaBNEHNSA ONPeaenaeTca CBEHYEHNEM
cooTBeTcTRyOWEero ceetoamona (LOCAL - mecTHoe
ynpaeneHve, REMOTE - guctaHumoHHOe ynpasse-
Hue). MecTHOe ynpaBneHne OCYLLECTB/ISETCS C na-
Henu ynpaeneHuns wkada nan ¢ MK, a guctaHunoH-
Hoe - nocpencteoM MABB nnu SCADA-cucTembl.

3.10.1.4. PerynupoBka sipkocTu KK/

ApkocTb Aucnnesa perynMpyetcsa nocpeacTsoM
KHOMKMW

3.10.1.5. BroyeHne peksioy3epa C rnaHem yrpas-
JIeHVs

Mpume4yaHus:

Korga peknoysep HaxoauTcs B OTKJIIOYEHHOM CO-
CTOSIHAM W NaHesNb ynpaBJfieHUs BKJOYEHa, ropuT
ceetoamon, OPEN. [Insa BkIOYEHUN pekroy3epa C
naHesnn ynpasneHns HeobXoANMO HaxaTb KHOMKY

. Mpun 3TOM pexnm ynpasreHns OoSXeH OblTb
yCTaHOBJIeH B nosioxxeHne LOCAL (mecTHOe), B Npo-
TUBHOM CJllyyae BKJIlOYEHME pekJioy3epa KHOMKOM
oyoet 3a610kMpoBaHo. Nocne BKIoYeHNs pek-
noysepa (BKJIIOYEHHOE NonoxeHne wkad ynpasne-
HUS onpenensieTr MnocpeacTBOM MOMOXEHUS Chy-
XeOHOro OJIOK-KOHTakTa KOMMYTALMOHHOIO MOMY-
na) 3aropaetcsa ceetoanon CLOSED, a ceeTtoanog,
OPEN noTyxaer.

3.10.1.6. OTk04eHVe peksioy3epa ¢ naHeam yri-
paBJieHusi

Korpa peknoy3sep HaxoauTcs BO BKJIIOYEHHOM CO-
CTOSSHUM W MaHeNb yrnpaBsieHns BKJOYeHa, ropuT
ceetoanon CLOSED. [ns OTK/IOYEHUS PEKIO-
y3epa c naHenu ynpasneHns Heob6xoaMMo HaxaTtb
KHOMKY . Mpu 9TOM OTKNIIOYEHNE BbIMOSHAET-
C4 Kak B peXume MECTHOro yrnpasfieHus
(LOCAL), Tak 1 B pexmme OUCTAHLUUOHHOro ymn-
paeneHns (REMOTE). lMocne oTKNO4YEeHUS pekno-
y3epa (OTKJII0YEHHOE NnosioxeHne wkad ynpasne-
HUSA onpenenseT NoCPenCTBOM MOJSIOXEHUS CIy-
XeOHOro 6/10K-KOHTakTa KOMMYTaLUWOHHOIO MO-
nyns) saropaetcsa ceetoguon OPEN, a ceeTtoam-
on CLOSED noTtyxaer.

1. Korpa MOAy/b yrpaBJieHNS He TOTOB BbIMNOJIHUTL OMnepaunio BKIIIOYEHNA NN OTKJTIOHYEHUA, KHOMKW yrnpasie-

HI/IFloI/I@

3abnokmMpoBaHbl. [JaHHas cuTyauus BO3MOXHa B TedeHme 80 ¢ nocne nogayun onepaTtmBHOro

nuTaHus unm B TedeHme 80 ¢ nocne BbINOJIHEHMS peknoy3epom nonHoro umkna 0-0,1¢c-BO-1¢c-BO-1¢c-BO. Mpwu
aTom Ha KK/, BbicBeUMBaeTCs npenynpexaatollee cooodllieHme.
2. [1nUTenbHOCTb BbINOSIHEHWSI CUTHAJIOB YNPABAEHUS C MaHENM yNpaBneHns He NpeBbIaeT 1 c.

3.10.1.7. BBoa n BbIBOA 3alUNT 0CPEACTBOM
"ropsi4nx” KHOMoOK

Cemb "ropsumx” KHOMOK Ha MaHenn ynpasieHus
MO3BONIAIOT ObICTPO BBECTM/BLIBECTU Kak BCE 3a-
WNTbl U aBTOMaTUKN, TaKk N OTAENbHbIE BUAbl 3a-
LT, @ Takke U3MEHUTb aKTUBHYIO rpynny ycTa-
BOK. YNpaBneHne JaHHbIMU KHOMKaMmM BOSMOXHO,
TOJILKO €C/i PexXunm yrnpasieHNs YCTaHOBJIEH B
nonoxeHne LOCAL (mecTHOE).

anI BBEeAEHHOM COCTOAHUN 3aLLUNTbl LT aBTOMATU-
K roput ceetoamon On, npu BblIBEAEHHOM COCTOS-
HUU - ceetoauon, Off.

KHnonka AR BBOANT/BbIBOAUT N0O6OE aBTOMATMUYEC-
Koe BkJtoHeHune (kak AlNB, tak n ABP).

"TopaunmMmu”™ KHOMKamMm Ha NaHenn ynpasieHus
npenycMOTpPEH BBOA/BbIBOA, HE BCEX OTAEJNbHbIX
BMAOOB 3awmT. [na BBOAA/BbIBOAA OCTaSIbHbIX 3a-
WNT (MM MX OTAENbHbIX CTyrneHen) Heobxoanumo
BOCMNOJIb30BATbCS CUCTEMOWM MEHIO NaHeNn ynpas-
neHus, nporpammon TELUS mnnn cuctemon tene-
MexaHuKkn (cMm. Tabn. 3.18).

ﬂ,ﬂﬂ NCKJTIOHEHUA HEeNnpaBWUIIbHbIX WA CﬂyHaVIHbIX
neincTemin "ropsumne” KHOMKM MOXHO 3abnoKnpo-
BaTb (cM. n. 4.3.1.7).
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3.10.1.8. YcTaHoBKka akTMBHOU rpyrinbl yCTaBOK

KHonka NO3BOJIAET YCTAHOBUTbL aKTUBHYIO IrPyri-
ny yctaBok. [ns Bbi6opa HYXHOW akTUBHOM rpynnbl
yCTaBOK HEOOXOAMMO HAXMMaTb KHOMKY , npwn
3TOM KaX[0e HaxaTtne NPpUBOaUT K U3BMEHEHMUIO HO-

Mepa akTMBHOW rpymnnbl YCTaBOK Mo ClenylolemMy
LMKIY: ¥

—1->2-—>3—>4

Mpn n3ameHeHn HomMepa akTUBHOM FPYMMbl YCTaBOK
COOTBETCTBYIOLLUMIA CBETOANOL, HAyMHAeT MuUrathb.
[na Toro, 4yToObl BbIOpaHHasa rpynna ycTaBok ctana
aKTUBHOW, Heobxoammo HaxaTb kHonky ENTER, no-
Cne 4ero CBeToamon, BbIOpPaHHONM rpynnbl YyCTaBOK
nepecrtaeTr Muratb U 3aropaeTcd HenpepbIBHO.
MpooomKNTENBHOCTL NPoLEeCcCa NM3MEHEHNS aKTUB-
HOW rpynmnbl yCTaBOK HE NpeBbIlaeT 2 C.

B npouecce n3aMeHeHnsa akTUBHOW rpynrbl YCTaBOK
(mo 3aropaHus cBeToamoaa) B Ka4eCTBE aKTUBHOMN
rpynnbl UCNONb3YyeTCaA npenblayliaa rpynna ycra-
BOK. Ecnu B nepnon N3MeHeHus akTUBHOM rpynnbl
YCTaBOK NMPOU30MAET 3anyCcK 3alinT, TO aKTUBM3a-
LM HOBOWM rpynnbl ycTaBOK OyAeT OTIoXeHa Ao
BO3BpaTa 3aLlnThbl.

3.10.1.9. YnpaBneHne v nHanKaumsi ¢ noMo-
wibo XKXKK/Z n KHONMok HaBuraumm

YnpasneHne n mHgmkaumsa ¢ nomowbto XK n
KHOMOK HaBurauum OCYLLEeCTBNSETCA MOCPEencT-
BOM cCheumanbHOro MeHt, oTobpaxaemoro Ha
auncnnee.

Ha Puc. 3.28 - Puc. 3.33 nokazaHbl OKHa CUCTEMbI
MEHI0 ¢ oToOpaxaemon nHpopmaumnen n cTpen-
K1, nokasblBaloLWme nepexonbl Mexay pasanyHbl-
MU MEHIO.

Kaxpoe MeHI0 MOXeT coaepXaTb CRenyloLlyto
MHPOpMaLMIO:

*Ha3BaHMe MEHIO;

* CUMBO/J1bl HaBI/IFaLI,VII/I¢ nnn ‘ 0603Haqa|ou.|.|/|e

BO3MOXHOCTb MPOKPYTKU MHDOPMaLMM COOTBET-
CTBEHHO B FOPU30HTANIbHOM WM B FOPU3OHTab-
HOM 1 BEPTUKANbHOM HanpasneHun. OTCyTCTBME
JAHHbIX CMMBOJIOB 0003HA4YaeT HEBO3MOXHOCTb
NPOKPYTKN MHMOpMaLMM B JAHHOM MeHl0. Ha
Puc. 3.29 - Puc. 3.34 BOBMOXHOCTb MPOKPYTKN
vHdopmaumn B N0O6OM HanpasaeHUU Oas ynpo-

LLEHWs! MOKa3aHa TOMIbKO CYMBOJIOM ¢ .

* MOCTOSIHHYIO MHOPMaLNIO;

* KpaTKOBPEMEHHYI0 MHdOpMaLMio, KoTopas no-
ABNAEeTCd TOJIbKO MNMpwn BbINOJIHEHNWN onpege-
JIEHHbIX OMepauuni;

*MepPEMEHHbIE AaHHble (U3MEHSEMbIE).

Jlobas nHpopmauma, NoaBAAIOLWAACA Ha AUCnee,
MOXET ObITb aKTUBHOW U MNACCUBHOIA.

MaccuBHOM siBNSieTca MHpopmMauum, Kotopast 0Too-
paxaeTtcsa Ha XK u He MoxeT OblTb M3MEHeHa
nonb3oBaTtenem. Takasa nHdopmauma npm nepeme-
LLEeHN Ha Hee B MEHIO BbIOENFAeTCHa Ha gucnnee
cMMBONaMn <«<—s»<«<—> .Ha Puc. 3.29 - Puc. 3.34
naccmeBHas uHoOpPMaunUsa YCJIOBHO MNOMevyeHa
OObIYHBIM (HEXMPHBIM) LWPUDTOM.

AKTUBHON gaBnfeTca mHpopmauus, npenHasHa-
YyeHHas Ang nepexoga B APYroe MEeHI, UAn UH-
dopmayunsa, nameHdemas nonb3oBatenem. Takas
MHboOpMauma Npu nepemMeLLeHnmn Ha Hee B CUC-
TEME MEHIO BblOENSETCS Ha OUCNiee CMMBOAaMNn
«P»» «d4» .HaPuc. 3.28 - Puc. 3.33 aktnueHas
MHpopmMaumna YCNOBHO BblAENEHA XWUPHbIM
WpndTOM.

[Mepexon mexay pasnvyHbIMU YPOBHSAMU MEHIO
ocyuiecTBngeTcsa ¢ nomouwbtlo kHonok ENTER un
ESC. HaxaTtune Ha kHonky ENTER npuBoguT K ne-
pPEMELLEHNIO HA HUXECTOSLLUA YPOBEHb MEHIO, a
Ha kHonky ESC - kK nepeMeLleHmnio Ha BbIWECTOS -
WNA ypoBEeHb MeHI0. MeHo camMOoro BbICOKOrO
ypoBHsa asnsetca MAIN MENU (rnaBHoe MeHI0).

Mocne Haxatua kHonkn ENTER nameHsaemble Nosb-
3o0BaTeneM gaHHble o6o3HavaloTcst cumonamum [ 1"
Ha XK/, 1 MOryT ObiTb U3SBMEHEHDI.

M3ameHsieMble AaHHbIe MOryT OblTb OBYX TUMOB: 4YNC-
NnoBbIE N Iorn4yeckne.

Yucnosble ,El.al|;|HbIe %O6LLI,€M cnyydae npeacrtaBndatoT-

— e~
Cd B BUge XX XXX X, roe

* X - undppbi ot 0 00 9;
* N - KOJINYECTBO 3HAKOB [0 3anATOwN;
* M - KOJINYEeCTBO 3HAKOB MOC/e 3ansToNn.

[nsa nameHeHns YNCNOBbIX JaHHbIX HEOOXOANMO Bbl-
OpaTb COOTBETCTBYIOLLNIM pa3psa Y1cia n HaXMMaTb
KHOMKM HaBuraumn "Beepx” nnu "BHna" gna ysenu-
YEHUS NI YMEHbLLEHNS 3HaYeHns BbIOpaHHOIoO pas-
pspga. OgHO HaxaTue KHOMOK MPUBOAUT K U3MEHe-
HUIO BbIOPAHHOIO pa3psiaa Ha OaHY eauHuLLY.



PYKOBOACTBO MO 3KCIMNJIYATALUUN

(@ TABPUAA SAEKTPUK

TLUAT 674153.101 P3 U3MEHEHMUE 1

Jlornyeckmne faHHble TakxXe N3MEHSAIOTCS NOCPeACT-
BOM HaxaTusi KHOMok "Beepx” unn "BHU3".

NMocne Ma3mMeHeHUs1 OaHHbIX HEOOXOOMMO HaxaTb
kHornky ENTER, nocne 4yero HoBble AaHHblE BCTYNAT
B cuny. Ecnn B npouecce n3MeHeHUs OaHHbIX Ha-
XaTb kHonky ESC, nameHeHuss 6yayT OTMEHEeHbl U
3Ha4YeHne N3MEHAEMOro napamMeTpa BO3BPaTUTCH K
VICXOLHOMY.

NameHeHne nobol BeNMYNHbLI 3aLUULLLEHO NMapo-
nem. 3anpoc Ha BBOJA Naposid NOsSBNAeTCa aBTo-
MaTM4yecku MNpu MepBON MOMNbITKE M3MEHEHUS
OaHHbIX MOCNe BKJIOYEHUS NaHesnn yrnpasiieHus.
Monb3oBartenb [0JKEH HabpaTb Naposb, UMELD-
wurm popmat "XXXX", roe Kaxabli N3 10rm4eckmnx
napameTpoB "X" aBnaetca nmbo undpon ot 1 oo
9, nnbo 6ykBon oT A 0o Z (naTuHckne 6ykebl). Mo-
CJie 3TOro Npu nocneanyuemMm N3MeHeHn Nnaposb

3anpawunmBaTtbCyd He 6y,ueT A0 criefyloulero BkJO-
YeHWUd naHesin yrnpasJyieHnqa.

[MepBoHayYanbHbIM Naposib - "AAAA". Taponb MOXeT
ObITb M3MeHeH B MeHio "Change password” rnaBHOro
MeHI0. Maponb MOXeT ObITb YCTAaHOB/IEH B MEPBOHA-
yanbHoe 3HadeHne (AAAA) komaHpoi Reset password
¢ nomoupbio nporpammbel TELUS npu noaknto4eHHOM
MK k wkady ynpasneHus.

Ha Puc. 3.28 - Puc. 3.33 cOBMECTHO C aHrno-
A3blYHBIM MEHIO peKsioy3epa B pamMkax, BbIMNoJi-
HEHHbIX LWTPUXOBbIMN UNUN WTPUXNYHKTUPHBLIMUA
ITNHNAMU, pa3MelleHbl NMoOACHEHUA Ha PYCCKOM
a3blke. B paMKax, BbIMOJIHEHHbLIX LWWTPUXOBbLIMUA
JIMHUAMMW, yKa3aH NepeBoj Ha PYCCKUN A3blK Bbl-
pa>KeHv||7| MEHIO, B paMKaXx, BbIMOJIHEHHbIX LUTPUX-
MYHKTUPHLIMU JIMHUAMMU, OTPaxeH OOLLNIA CMbICH
TOro UM MHOIro MeHIo.
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I [TIABHOE MEHIO™ e
MeHto cocmosiHusi pekroy3epa :
MeHo Hacmpoliku ycmaeok P3UA |

MeHio cucmemHbIx napamempos !

Cuyemyuku!
Udenmucgpukayus :
YoaneHue daHHbIX |
WU3meHeHue naporns |

I
I
I
|
I
: XypHan onepayull «BO» |
I
I
I
I
I
I
I

OmekntoyeHue numaHus |

T s e — ————— — ——— — {—

MAIN MENU @

System status

Groups settings

System settings

CO operations

Counters

Identification

Erase data —

Change password
Switch power off

___________________ 1)
r lMoxanytcma, nodoxdoume, u@em| a

| coxpaHeHue 0aHHbIx |
| Haxmume <Esc> 0711 0mmeHbl |

Please wait,
saving system data
Press <Esc>

' 3

3)

p —

4)

to cancel
r__ﬁu—m_aﬁu_e_ué MoXem 6bimb om- | Cannot switch
| KITHOYEHO le - - power off
o _____Haxwmume <Esc>, Press <Esc>
| BBEAWTENAPOIIbi [ ENTER PASSWORD
| Maposis XXXX <~ Password XXXX
o Heeeprieiti napons| [ Invalid password
| Haxmume <ESC> i Press <Esc>
i i i el s
S M3MEHWTE MAPOJIb | CHANGE PASSWORD
| HOBbIN XXXX L‘--- NEW XXXX
b ) MOATBEPKOEHNE XXXX| CONFIRM  XXXX
e

| lMapone U3MEHEH |
| Haxmume <Esc> <=7

Password changed
Press <Esc>

©

lMapornk He bbin U3MeHeH | |
I Haxmume <Esc>| .

Password has
not been changed
Press <Esc>

©

!
[
I
I

IDENTIFICATION %

MPM# 00407
Software version:
S02.03.03: MPM/TEL-03E
27 Jan 04 AM/2974

MHC,'bOpMaL{UH o cepull- .:
HOM HOMepe MoOYIIs i
MUKponpoueccopa u i

8epcuu npo2pammMHoOZ0 |

. obecrneyeHust MoOyns |

MuKponpoueccopa |

Puc. 3.28. haBHOe MEHK, MAEHTUDUKALMOHHAS NHPOPMALMS, OTKITIOHEHVE

rnuTaHns 1 cMeHa rapoJsisi

(1) - naHHoe coobLeHne NMosiBASEeTCs B POLIECCe COXpaHeHUs1 AaHHbIX Nepes OTKI4YeHneM nutaHus (nepexonom pexim Off)

(2) - naHHoe coobliieHne NMosSIBASETCs, KorAa MATaHNE He MOXET ObiTb OTK/IIOYEHO (epeseaeHo B pexvm Off)

(3) - AaHHoe coobLueHve MosiBasSeTcs, korga bl BBeAEH HEBEPHbIN MapoJsib

(4) - naHHOEe MeH!o rosiBAseTCS, Koraa 6bl1 BBEAEH BEPHbIN 11apoJib

(5) - AaHHOe coobLLeHMe MosBSETCS, KOraa HOBbIN Maposib NOATBEPXAEH BEPHO

(6) - naHHoe coobLLEeHMe NOoSIBISETCS, KOrAa HOBbIN 1aposib MNOATBEPXKAEH HEBEPHO
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Y

"Oxto ungpopma- | WARNINGS ¢ SYSTEM STATUS & | | Menio cocmosnusi |
uuu o 1peoy- | oSM coilisolated 12/14/01  13:14:26 | L._._. peknoysepa _ _.
(_PEKOBHURX || 12/14/03  10:05:12 [«~— Warning Malfunction
Driver not ready: Prot initiated
12/14/03 10:06:12 Lockout Grp 4 ME
Standby: |
12/14/03 10:07:17
AC supply: II!O UIPS Prot
12/14/03 10:08:14 |
2o oo SCADA 7
:00: 4/ \2 8
Memory error: \/ \/ \/
12/14/03 10:02:08
————————————— ‘r ‘r
[ Okro meffmgeao i< /O STATUS SCADA PORT MALFUNCTIONS &
cocmosHus Ouc- | .
i e exor | Inlputs /01 1102 DTRH RTSL CDL Excessive To
i = On  N/A DSRH CTSL RIH | | ExcessiveTc
i dos/sbixodos | | 12 On NI/A OSM coil SC
I mMAOBB 1u2: | I3 Off N/A Diali MPM fault
i On — akmueroe | | 14 on NA raiing DCE error
cocmosiHue | 15 On N/A Driver SC
: Off — naccusHoe | | 16 On N/A ﬁx 65335 Tx 65535 Exll\r load SC
| cocmosnue 1| Outputs  1/O1 1/02 T:ng P Off Tbt sensor fault
| NA-neuc- o On  N/A : /01 fault
| nmonbsyemcs J' 02 On NA ¥ /02 fault
03 On N/A [ Okro umcpopmayuu o | | Bus comms error
04 Off N/A ' Hacmpolkax uco- | | PSM comms error
05 Off N/A ' cmosHuu SCADA- | | Driver comms error
06 On__ N/A : nopma i | ¥O1 comms error
''''''''''''''''''' - I/02 comms error
_______________ { RTC comms error
[ OkHo uHgpopma- ] UPS STATUS =2 Tmpm comms error
| duuococmon- 1| 4.stACinput  On !
| Huu numanu " | 2-stAC input Off P Yo |
| pegnoyae,oa u | ot v 121 i OKHO UHGhopMayuU O
- nodkmodeHuu ! ’ HeucnpagHocmsx
: 8HewWHell Hagpy3ku ! g)lt)'tA g ;?, o T
I .
. _(Bxthad) | | Ext.load off
| Oxvo unchopma- < {PROTECTION STATUS &
| yuu o cocmos- | Active group 4
b oHuusawumu | Prot On
I aemomamuru | | LL Off
: peknoysepa | | AR On
i On — sgedeHo | EF On
L Off —evisedeno | | SEF Off
uv Off
UF Off
ABR Off
CLP Off

Puc. 3.29. MeHr cocTosiHusl peksioy3epa
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OkHO uamepeHust
o8HoghasHol nonHou u |
peakmueHoUll aHepauu l

o kaxdoli ¢hase & !
npsmom u obpamHom !
HanpaeneHuu !

! MowHocmu !

r—
|
I
I
I
I
|

I'"OkHo uameperus non- '[<_ -
Holl u peakmusHol
mpexgpasHol aHepauu i
. 8 NPAMOM U 06pamHoMm |
HanpaeneHuu i

“OkHO U3MepPeHUs non- le- -
Hotl, akmusHoli u |
peakmusHoU !
00HOa3HoU MOWHO- !
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Currents

Voltages

Other

3 phase Power

1 phase Power

3 phase Energy

1 phase Energy

1 PHASE ENERGY ¢

" UsmepeHusi

| Tox

| HanpsixeHue

1 dpyaue

| 3-¢hasHas MowHOCMb
| 1-chbasHas mowHocme
| 3-¢hasHasi sHepaust

| 1-¢chasHas aHepaus

A

CURRENTS (A)
la 0361 Ib 0320

Ilc 0330 In_ 0000

OKHO uamepeHus
d)a3Hb.‘X MOKo8 U moka
Hynesgoli nocnedosa-

A+ kVAh 4012
A+ kVArh 610
A- kVAh 4003
A- kVArh 3980
B+ kVAh 3980
B+ kVArh 550
B- kVAh 4001
B- kVArh 620
C+ kVAh 4030
C+ kVArh 600
C- kVAh 4001
C- kVArh 569
3 PHASE ENERGY ¢
+ kVAh 12357
+ kVArh 2001
- kVAh 11003
- kVArh 2011

\

mernesHocmu =

VOLTAGES (kV) &
Ua 6.2 Ur 6.3
Ub 6.3 Us 6.3
Uc 6.2 Ut 6.3
Uab 10.2 Urs 10.3
Ubc 10.1 Ust 10.3
Uca 10.2 .Utr 10.4
_________ Y,

I OkHo usmepenrus
hasHbIX U MUHEUHbIX
HanpsXeHull

I
i

a

OTHER

1 PHASE POWER ¢

AKVA BKVA CkVA
1021 1010 945

AKW BkW Ckw
980 960 930

AkVAr BkVAr CkVAr
101 82 63

3 PHASE POWER

kVA kW  kVAr
3200 3010 320

A

Puc. 3.30. MeHto namepeHns napameTpoB ceTn

v

49.93
49.93

Fabc, Hz

Frst, Hz

Power Flow Dir:
OC/EF/SEF +/-I?
Power factor:

3 phase

A phase

B phase 0.79
C phase 0.81
Phase seg. ABC RST

0.82
0.80

_________ Y

[ OkHo usmepeHus yac-

momsl U Koaghghuyu-
I enma mowrocmu, a
I makxe HanpaeneHus
! MowjHocmu u yepedo-
I gaHus ¢ha3s

(IO vl i PP =
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Y _ \, ' MeHro Hacmpouku yc-
GRP40OC1+ @ GRP4 OC - / Y | masox PAUA ¢ Homepa-
TCCtype ANSIEI [* 0OC1+ OC2+ OC3+ GROUPS SETTINGS & F------- > MU U HaUMEHOBEHUAMU .
Ip, A 0020 0C1- OC2- OC3- L._ 2pynn ycmasok  _ |
™ 1.00 1 FEEDER
MIN 1.50 GRP4 EF - 2 RADIAL »|  GRP4VRC
Tmin, s 0.05 3 MIDDLE
Tmax, s 100.00 EF1+ EF2+ EF3+ 4 RING VRC mode  Ring
Tas 0.50 —EF1- EF2- EF3- '. : UM 0.9
GRP4 LL - l — g‘rrw — > GRP4 ABR
— OCLL EFLL GRP4 S ¢ ¢ ABR mode E
— 0C EF I.|L SEF Tr, s 1.00
GRP4EF1- & GRP4 SEF - 1 > GRP4UV &
TCC type IEC SEF+ SEF- UF UIV ABR VRC UV1 UM 0.90
Ip, A 0040 l | uvt Tt,s  10.00
™ 1.00 AR: OCEF SEF UV uvz UM 0.90
MIN 1.00 GRP4 SEF+ @ ‘1 t uv2 Tts  9.50
MAX mode D Ip. A 0010 uv3i Tt 0.00
MAX 05.00 P DE: OC EF SEF s
Tmi 0.10 Tt, s 5.00
min, s . Tres, s 0.05 a
Tmax, s 80.00 GRPAUF &
Ta, s 1.00 CLP IR TTA UF mode D
Tres, s 0.05 GRP4DEOC # ' ' Fp, Hz 43.85
o 60 T Tr, s 10.00
At B0 | ] Y
DE control map: [ Wetio HacmpoUiku ecex | - GRP4 AR UV &€
OoC1+ E | eudoe 3awum u asmo- |
oc2+ E i MamuKu ] Tr, s 20
_ OCas o AR map:
GRP4OCLL ¥ | oc1- D uwvi R
- GRP4 IR uwv2 L
Ip, A 0100 0C2 D
Tt s 0.00 0oc3- D IRM 4.2 Uv3 D
Tir, s 10.50
GRP4 DEEF $ |= > GRP4 AR SEF ¢
DE control map: CLM 1.9 VRC Control E
EF1+ E Tel, min 20 Trl, s 1.0
EF2+ E Trec, min 30 Tr2,s 12.50
EF3+ Ef. Tr3, s 120.00
EF1- D[, GRP4TTA = Tres.s 1200
e - EF2- D.1 TTA Mod T
|~ oo EF3- p| | Tats 200 AR SEFMAP o
| esoda/ebisoda Hanpas- . . - Trips 1 2 3 4
| MeHHocmu cme.\éneﬂu: e ettt - [ e - SEF+ R R R L
i E (Enable) — asedeHo | ! Kapma AlB sawume! < --}----4 SEF- R R R L
LD (Disable) — esieedeHo | GRP4 DE SEF @ |« | om o0HoghasHEIX 3amei- |
''''''''''''''' At° 30 | KaHuil Ha 3eMmo |
T P Pt Bl LU .| GRP4 AR OCEF
DE control map: - ¢
SEF+ E AR map:
SEF- E ZCS mode E
VRC Control E
(3) Trl, s 1.5
GRP4 DE S ¢ [«——| ENTERPASSWORD | (1) T2, s 10.00
ALO 30 Password XXXX Tr3, s 100.00
’ Tres, s 10.00
DEcontrolmap: | | 1 .
SEF+ E| | @] Invalid password [" Kapma AIB sauume | AR OCEF MAP & |«
SEF- [E] > Press <Esc> | om mexdychasHeix K3 [~ 77777
i : Trips 1 2 34
OC1+ R R R L
Ooc2+ R R D D
OC3+ R L L L
OCi- D DD D
oc2- D DD D
OC3- D DD D
(1) - AaHHOe coobLLeHMe MOoSBISIETCS MPU MOMbITKE UCTPABACHUS AaHHbIX, 3aLUNLLEHHbIX NapoIeM EE;: g E g :5
(2) - naHHoe MeHIo rosiBisieTcs, korga Obl1 BBEAEH HEBEPHbIV Naposib EF3+ L L L L
(3) - AaHHOEe MeH!I0 MosIB/ISeTCS, Koraa Obls1 BBEAEH BEPHbIV MapoJib (AaHHbIE MOXHO N3MEHSITb) EE;: g g g g
EF3- D D D D

Puc. 3.31. MeHio HacTpovikv rpynn ycTaBok P3nA
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Y

ME SETTINGS & SYSTEM SETTINGS ®----- ’JI_ MeHio cuCmemHbIX %Eaﬁeﬁp?e_]
U_rated, kV 10.0 [* ME settings | Hacmpoliku cucmemb! uameperus |
F_rated, kHz 50 110 settings | Hacmpoiiku MABB [
Tlp, min 15 UPS settings | Hacmpotiku cucmemsi numanus :
OSM # 00136 SCADA settings | Hacmpotixu SCADA-cucmems! |
OSM sensors coeff: PC settings | Hacmpoliku cesau ¢ KOMMbIOMEPoM |
Cla, VIKA  2.0100 RTC settings Hacmpolixu Yacoe u damb! |
Clb, VIKA 2.1016 MMI settings | Hacmpotiku nanenu yripaenenus |
Cle, Vik W 209t0{( (7 V(VY{ ——— — — | —7———————— -
Cin, V/IkKA  2.0879 | R -

CUa, V/IkV  0.1378 - OKHO Hacmpoex naqenu
' > MMI SETTINGS 2 :
CUb, VIV ~ 0.1365 Y| _ |- - - 5] ynpasnenus (paspewe- I
CUc, VKV  0.1346 Fast key control: | Hue yrpaeneHus «zops-!
CUr, VIV 0.1356 Prot On/Off E L. _Yumu kronkamu) _ |
CUs, V/kV  0.1363 EF On/Off E
CuUt, VikV  0.1360 SEF On/Off E
T AR On/Off E
————— Y - CLP On/Off E
I" Hacmpotixu cucmenme i LL On/Off D
! u3amMepeHUs (OCHOBHbIe - Groups 1-4 D
| napamempb! cemu u
» KoaghghuyueHmsi usme- | aled
{_ pumensHeix amuyukos) | VOSETTINGS & " __ -:J OkHo Hacmpoek MOBB |
_______________ 101 mode E Ebinkipgibinpik ptuieidhs o el S
/02 mode Test I/01 mode changi [ Viawerenue 1/01 |
ging |}---

UPS SETTINGS (4 Inputs ™ Please wait ’: Moxanyicma, xdume |
Shutdown level 0.2 :::8; : g g : : g __________
g—;?;e:;is h g‘: 5 _Outputs I/01 mode changing | - - _)_If 1/01 usmerer I

== mn 01: 12345 6 Press <Esc> | favamme <Esc>
Y /o2: 123456 | || — | __ _ _ __ _ ____
_ = - - 1) r 0 |
| OKHO Hacmpoex I No link to 1101 ( I Hem cesAsu ¢ 1 /01
| _cucmembl numarus 1/O1 O6 SETTINGS® Cannot change mode 5 M3ameHeHUs Heao3MOX- |
''''''''''''''' Press <Esc> "7 Hbl |
Trec, s 010.00 | _Haxmume <Esc> |
PC SETTINGS - Tres, s o000 | e
. Type: Closed
Baud rate: 19200 Signal map:
- i ——
_______ Yoo 1 Closed L»| /0116 SETTINGS " Owto nacmpotiku evr- |
"™ Otio Hacmpoex | 2 Disable Off (Prot) - - - - > GpariHo20 duCKPemHOZO -
| cucmemslcensuc | i g:::z:: I exoda MABB :
KOMILIOMme . 1 1 1 4 Disable | e e e ——— -
I____ E—J 5 Disable _______________
6 Disable [ Oxro Hacmpoiiku ebi- |
RTC SETTINGS [« 7 Disable ~ p----- > 6parHoz0 ebixoda |
8 Disable | MaBsB ]
Data fmt w™mmoOKNXY | @ @0 A T T
Time fmt. 24 hours
03/01/04 02:37:43
U
IR Y_ ... - Y B
1™ "Oxro Hacmpoek i SCADA SETTINGS | ___ _).: OKHO HacmpodKu
|_.0amei uepemetu_ Comm device Modem |_ .SCADA-cucmemsbl_
Protocol DNP3
Port settings
[ Oktio wacmpotiku | DNP3 settings
| ropmacessudng | MODBUS settings i -
| _SCADA-cucmemsi_ | ‘ I" Okwo Hacmpotiku rpo- i
''''''' N |_._moxona DNP3 _
. MODBUS SETTINGS )
]
PORT SETTINGS Slave addr 001 ;
Port type RS232 T DNP3 SETTINGS
Baut rate 192000 Yoo Slave addr 00003
Duplex type  Full 1" OkHo Hacmpoiiku npo- i Master addr 00005
Parity None | _ mokona MODBUS Unsolicited Off

Puc. 3.32. MeHio HacTpoviku CUCTeMbI

(1) - aaHHOE coobLueHve nosBaseTcs Npyu obHapyxeHnn HencrpasHocTy MABB vnn ero otcyTtcTaum
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05/14/04  Open | ---- > Oti0 wyprana «BO» npu |
00:27:35.768 | _omkmoseruu om SMH._
Y uv2 Lockout
05114/04 Open L 4| Min(Ubc), kV  13.2
i i 1
gg::g:g: g"’sed L 05/14/04  Closed " Owr10 yprana «BO» npu
pen 02:11:45.729  F---- > emodeHuU ¢ naxenu
05/15/04 Closed MM i yrpaeneHus I
05/18/04 Open T
05/18/04 Closed C2 05/15/04 Open ["Okro xypHana «BO» npu |
05/22/04 Open L »00:19:07.305 [ 771 omuodssu om MBS j
T /O Lockout
H R
_______ Y 05/15/04 Closed I" oo XypHana «BO» npu !
[ Frastoe okHo xyprana | »{10:13:54.326 [~~~ > 8Kr1I04eHUL € KoMIbloMepa I
| ekmoyeHull U omKmoYe- | PC P i
o B 05/18/04  Open "Gt ypréne B i
07:19:43.845 [~ """ > omkmoveHuu cmyneHsio |
“|oca+ I . sawumel OC3+_ |
Max(lc), A 762
05118/04  Closed | ____ I"Owo wyprana «BO» npu !
*107:19:48.845 exmoueruu om AMg. |
AR OCEF Cc2 T T T T T -
_|05/22104 Open | "OxHo xypHana «BO» nipu |
“|11:10:44.946 0 [~ - > omusodenuu no SCADA- |
SCADA Lockout l._._. _cucmeme _  _ !
V V i MeHio yoaneHus |
COUNTERS R e ERASE DATA & | - uHhopmayuu |
| _ Hehopmayus o . ! |
Fault counters "‘“I P J CO operations ' Kypran «BO» !
Lifetimecounters | ~— T T T T T T Event log 1 Kypran cobeimuil
L SCADA counters Change messages | KypHan usmeHenul |
Load profile | Tpacbuk HazpysKu !
[ o Energy meters ' Cyemyuk sHepauu I
SCADA COUNTERS - Okto ”0"38?:;‘2 : Fault counters 1 Cyemyuk aeapuli I
- - cyemyuka - | _ | [
CallDropouts 0| | cucmems | SCADA counters 1 Cyemuk SCADA ___|
Tx Frames 2y —— 07— /""" 11lIlll | === 1
Rx Frame 47 SCADA counters i Cuemuux SCADA
Length Errors 0 o| willbeerased! | . Oydem ydanen!
CRC Errors 0 Yes <Enter> H Ha <Enter> \
C1 Buffer 10 No <Esc> . _Hem<Esc> |
C2 Buffer 15 Fault counters :" _C_U_Sf_n-'-!af; éégp_u-ﬁ- -1|
C3 Buffer 20 | will be erased! | 6ydem ydanen! |
C1 Timer, s 10 - Yes <Enter> B La <Enter> :
C2 Timer, s 100 No <Esc> 1 Hem <Esc> !
C3 Timer,s 9999 e L T .
Energy meters v Cyemyuk JHepzuu :
» LIFETIME COUNTERS| [ —.— — — —.— - | willbeerased! | I Oydem ydanen!
OkHo nokasaruti | - Yes <Enter> ! [a <Enter= :
CO total 12314 | - >| cuemyuka onepauuti | No <Esc> 1 Hem <Esc> |
Mech. wear,% 41 i «BO» i Vrorsooooooos -
Contactwear,% 12| —~— — T T T T Load profile 1 Tpacpur Hazpysku 1
- will be erased! | 1 6ydem ydanen! !
_______________ = 1
»| FAULT COUNTERS I"™ Okwo nokasamuii | Yes <Enter> ! ﬂ:ﬁ:irggg '
OC A trips 844 |-> cuemyuka aeapui- | No <Esc> T L I
: P LR R R R R bbb bttt \
OC B trips 997 | _HbIX OMKIQHeHUU | Change messages T XKypHan usmeHeHul
OC C trips 87 will be erased! | ' 6ydem ydaneH! |
EF trips 4314 Yes <Enter> ! Ha <Enter> :
SEF trips 312 No <Esc> ' Hem <Esc> !
UV trips 30 P s o
UF trips 2 Event log ! XKypHan cobeimud !
o|  willbeerased! | __,  Oydem yoanen!
" Yes <Enter> ' Lla <Enter> l
No <Esc> ! Hem <Esc> !
CO operation ! o -}f?y-p;éﬁ «BO» 1:
| | willbeerased! | __, Oydemyodanen!
Yes <Enter> ' Ha <Enter> i
Puc. 3.33. XKypHan "BO", cHeTumku v MEeHIO yaaneHust nHppopmawumm No <Esc> . _f:fﬁlef_E_Sff L _:
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3.10.2. YnpaBneHue n uHaMKaums ¢ nepco-
HaJIbHOIro KOMMbIOTEpPA

Onsa nopgknooyeHns K pPekioy3epy nepCOHaNbHOro
KOMMblOTEPA HEOOXOAMMO MCMNONBb30BaTh HYJbMO-
neMHbln kabenbs COM-COM c rHe3goBbIM pasbe-
MomMm RS232, kotopbin nogcoeamHsaetca Kk COM-
NOPTY NEPCOHANBHOIO KOMMbIOTEPA (9-TN KOHTAKT-
HOMY U 25-TWN KOHTAKTHOMY) U 9-TU KOHTaKTHOMY
pasbemy RS232 Ha naHenu ynpasneHus wkada yn-
paBnenusa (Hanpumep, DBOF-DB9F wnu DB9F-
DB25F n gp.).

PaboTta ¢ peknoysepom ¢ MK ocyliecTBnseTcs no-
cpencTBoM nporpammHoro obecnedenus TELUS
(Tavrida Electric User Software), BxoasiLero B KOM-
NniexKT NoCTaBku peknoysepa. [aHHas nporpamma
NO3BOJISIET YNPABAATb PEKIOY3EPOM, UBMEHSATL CU-
CTEMHbIe HaCTPOWKM peksioysepa 1 yctaBku P3UA,
NpoCMaTpPMBaTh TEKYLLEE COCTOSIHME PeKioy3epa v
Tekylye N3MepeHns NapamMeTpoB BO3AYLUHOW fn-
HUN N CYUTbIBATb HAKOMJIEHHYIO PEKI0Yy3epOM UH-
dopmaumio. NMogpobHoe onucaHue nporpamMmebl
TELUS npuBeneHo B "PykoBOACTBE MoOJSib30BaTENs
TELUS".

[nsa ycnewHoro nogxntodeHuns MK k peknoysepy He-
06X0OMMO BbINOSIHUTL P, TPeOoBaHUM, OOAHUM U3
KOTOpPbIX ABIAETCA COOTBETCTBUE 3HAYEHUN CKOpoO-

3.10.3. YnpaBneHue n MHauKauua nocpea-
cteom M BB

MoapobHOE oNMCaHVE N TEXHNYECKNE XapakTepucTun-
kn MIBB npueegeHbl B n. 3.2.6. Tam Xxe npmnBeneHa
MapKMpoBka Bxo40B 1 Bbixogos MIBB.YnpasneHue
peknoysepom nocpeactsom MBB BO3MOXHO TOMb-
KO B pexmme AUCTAHUMOHHOrO YynpaBieHus
(REMOQOTE). 310 ycnoBme He pacrnpoCTpaHseTcsl Ha

3.10.3.1. YnpaBneHne nocpeacTtBoOM BXO[OB
mM/ABB

YnpasneHue peknoysepom nocpenctsom MIBB
OCYLLECTBASETCS NOAAYEN HANMPSXEHNS HA BXOAbI
MZABB. Kaxablin BXo4, MOXET ObITb 3anporpaMmmm-
pOBaH Ha BbINOJIHEHWE OOHOW W3 CNenylLwmx
GYHKUNI ynpaBiieHNs:

- BKtoueHune peknoysepa (Close);

* OTKJIO4YeHWe peknoyaepa (Trip);

CTW Nepefayn AaHHbIX, 33aHHbIX MONb30BaTENEM B
TELUS (B meHio Tools / Options Bknagka Common
napameTp Exchange speed (bit per second)) u B me-
HIO naHenun ynpasneHns "MAIN MENU" / "System
settings™ / "PS settings” (Baud rate). BoamoxHble
3Ha4YeHns CKOpocTen nepenadn nHpopmaunm:

300/600/1200/2400/4800/9600/19200 6uT/C.

Opyrum TpeboBaHneM A1 YCMELIHOro noakoye-
HUs sBnseTcs BbIGop B Nnporpamme TELUS Heobxo-
OVMOr0 HaMMEHOBaHUSA NMopTa, K KOTopomMy OyneTt
noaknoyaTbca wkad ynpasneHus (B MeHto Tools /
Options Bknagka Common napameTtp Serial port to
exchange the device through).

KpaTkue cBemeHuss no paboTe ¢ nporpammon
TELUS cm. B n. 4.3.3. MNMoapobHee cMm. "PykoBoaCT-
BO nosb3oBatens TELUS™.

YnpaBneHue peknoy3epom 1 M3MEHEHME HACTPOEK
BO3MOXHO TOJIbKO B C/lydae, Korga yCTaHOBJIEH Me-
CTHbIN pexum ynpasnenus (LOCAL). 3T1o ycnosue
He pacnpocTpaHAeTCs Ha BbINMOJIHEHME KOMaHAbl
oTknoyeHnsa (Open), koTopas MOXET ObITb BbINOJI-
HeHa B JIIOOOM pexmnMe yrnpaBieHus, Kak MECTHOM,
Tak N OUCTAHLMOHHOM.

MHaomkauys n otobpaxeHne nHpopmaumm nocpe-
ctBOM MK BO3MOXHO Kak B MECTHOM, Tak 1 B ONC-
TaHUMOHHOM pexunmMe ynpasiieHus.

BbINOJSIHEHME KOMaHabl OTKo4eHns (Open), koTopasi
MOXET ObITb BbIMNOJIHEHA B NIIOOOM pexunme yrnpasne-
HUS, KAK MECTHOM, TakK U AMCTaHLUMOHHOM. CurHanm-
3aums nocpeactsom MIBB BO3MOXHa Kak B MecT-
HOM, Tak 1 B ANCTAHUMOHHOM PEXMME YrNpaBfieHNs.

Kaxabihn MOABB moxeT nmeTtb cnenytowme pexu-
Mbl paboTtbl (I/O1 mode, I/02 mode): E/D/Test
(BBeoeH/BbIBEOEH/TECTOBbIN PEXUM).

* BBOZ,/BbIBOA, 3aLUMT 1 aBTOMATUKM
(On(E)/Off(E)), nOoNHbI NnepeyeHb 3TUX CUT-
HasloB npuBeaeH B Tabn. 3.12.

* BBOJ/BbIBOJ, 3ALUMT U aBTOMATUKN
(On(E)/Off(E)), noNnHbIN NnepeyeHb 3TUX CUr-
HaNoB npuBeneH B Tabn. 3.12.

Ecnun Bxop He ncnonb3yeTcs, TO eMy npuceanBa-
etcqa "Disable”.

B cnyyae ecnu cootseTtcTByowmin MABB BbiBe-
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neH (yctaHosneHo "D") nnn BoiBe4eH AUCKPETHLIN BXoA, (ycTaHoBeHO "Disable™), curHan, npuxonawimi

Ha JaHHbIA BXO4, UTHOPUPYETCS.

Ona dunbTpaunn KpaTkoOBPEMEHHbIX BCMIECKOB U MPOBanNoB HanpsxeHna Ha Bxoae MIABB cyuwecTtByeT
BpPEMS pacno3HaBaHus n Bpems cbpoca curHana (cm. Tabn. 3.5). Ha Puc. 3.34 noka3zaHo GYHKLMOHNPO-

BaHme sBxona MBB.

U(li)T

Ucpl m I \ \
"°4=ﬂ=\=ﬁ u
» Bpems
S(li)a
On
= » Bpems
off -l = ==~ - |
CwurHan ¢ <20ms ~40ms <20ms ~40ms
1
+ B pema
0 p

Puc. 3.34. ®yHkumoHupoaHue Bxona M/ABB

Ha pucyHke npuHATbLI cneayioLume 0603HaYeHNs:

U(li) - BxogHOE HanpsiXeHne, NPUIoXeHHOE Ha i- AUCKPETHbIN BXOL;
Ucp - HanpsixxeHne cpabdaTtbiBaHWS i-r0 ANCKPETHOrO BXOAQ;

UB - HanpsiXXeHne Bo3BpaTa i-ro AMCKPEeTHOro BXoaa;

S(li) - cocTosIHME i-rO ANCKPETHOIO BXOAQ;
CuvrHan - curHan ynpasneHus, 3akpeneHHblii 3a

3.10.3.2. CurHannzaumsi nocpenacTBOM BbIXOA0B
mM/ABB

CurHanmnsaumsi obecrnedumBaeTcst nepektoYeHnem
KOHTAKTOB OUCTabWIIbHBIX BbIXOAHbLIX pefne nocne
BO3HUKHOBEHUSI COObLITUIA, ONpPeaeneHHbIX MoJb30-
BaTenem. T.e. nocne Toro, kak cmcrema pmukcmposa-
HUSA COOLITUIA U OMArHOCTUKM peksoy3epa (Ccm. .
3.8) chopmumpyeT curHan, 3aKkpenyieHHbIn 3a onpe-
neneHHbIM Bbixogom MBB, nponsongoet nepeknto-
YeHMe KOHTaKTOB BbIXOLHOIO pesne AaHHOro BbiIxoaa.

Bce BHYTpEHHME CUrHabl, HA KOTOpble pearnpyet
MIBB, pa36utbl Ha Tunbl (Type), Kak nokasaHo B
Tabn. 3.14:

- General (0OLwwme curHansl);

« Pickup (curHanel nycka 3awmr);

+Open (curHanbl, CBsI3aHHbIE C OTKJIKOYEHNEM PEK-

noysepa);

«Alarm (curHanbl, cBA3aHHbIE C AENCTBMEM 3allmT
Ha curHan);

- Closed (curHanbl, cBsi3aHHbIE C BKJIIOYEHMEM pPeK-
noysepa);

- Status (curHanbl COCTOSHUS 3aLUNT);

i-M OVUCKPETHbIN BXOLOM.

+Malfunction (curHanbl HeMCNpPaBHOCTK);
*Warning (npepynpeanTesibHble CUrHasbl).

OnucaHMe BCcex curHanoB npueBeneHo B Tabn.
3.14.

MZIBB He criocobeH nepegaBaTh cleaylolme Cur-
Hanbl HemcnpaBHocTu: "Bus comms error”, "lI/O1
fault”, "I/02 fault”, "I/O1 comms error”, "1/02
comms error”, T.K. MPW yKa3aHHbIX HEUCNPABHOC-
TAX He obecne4ymBaeTcs npaBuibHas paboTa
MBB

Ecnu BbIxon He ucnonb3dyeTtcsd, To B nose "Type”
emy npuceamveaeTcs "Disable”.

3a KaxablM BbIXOA0M MOXeT ObITb 3aKpensieHo Ao
8 curHanos ogHoro tTuna. rogasneHue nw6oOro ns
HUX NpuBeOeT K cpabaTbiBaHUIO BLIXOOHOIO pene
N NEepeksloYeHN0 ero KOHTaKTOB (Nlormyeckoe
"NInT).

Kpome nepedyHs nepepaBaemMbiXx CUrHaAOB MMe-
I0TCS Apyrne HacTponkmy paboTsl Bbixogos MBB,
npvBeaeHHble B Tabn. 3.19.
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Bpewms 3agepxkun cpabatbiBaHus BbixogHoro pene MOBB

Tabsn. 3.19. Hactporiku Bbixogos M/BB

Trec 0-180 c 0,01c

Bpems 3agepxku cépoca curHana

Tres 0-180 c 0,01c

B cny4yae ecnn cooTtseTcTBylowmii MABB BoiBefeH (yctaHoBneHo "D") nnv BbiBe4eH OUCKPETHbLIN BbIXO[,
(B none "Type" yctaHoBneHo "Disable”), nogaBneHne curHana, 3akpenjeHHoro 3a AaHHbiM BbIXOA0M, HE

nPMBOAUT K cpabaTbiBaHUIO BbIXOAHOIO pere.

Ha Puc. 3.35 nokasaHo ¢yHKLMOHMpPOBaHMe Bbixoga M/BB.

CurHan
1
5 > B pemsn
Taiivmep 4
1
. =T rec = Tres =
S(Oi) 4
On
oF > Bpems
C OCTOSHWE BbIXOA HblIX
KoOHTakToB T
Mepekn
o > Bpems
Hoph - -, P
~20ms ~20ms

Puc. 3.35. ®yHkumoHupoBaHue Bbixoaa M/BB

Ha pucyHke npuHATbl cnenyowme o603HavYeHns:
CurHan - curHan, 3akpernseHHbli 3a i-M BbIXO0M;

Trec - BpemMs 3a4epXKu cpabaTbiBaHUS BbIXOAHOMO
pene M1BB;

Tres - BpeMs 3aepXkn copoca curHana;
S(Oi) - cocTosiHME i-ro BbIXOA;

Hopm - nCX0aHOE COCTOSAHNE NEePEeKoYaIOLLIMX KOH-
TaKTOB BbIXOJHOIO perne;

3.10.4. YnpaBneHue u uHguKauua nocpea-
CTBOM cucteMbl TesiemexaHuku (SCADA-cu-
CTEMBbI)

YnpasneHve n cbop AaHHbIX OCYLLECTBASIETCS MO-
cpencteom YC (Mogem, pagmoctaHuvsa 1 T.4.), nmbo
HENnocpeaCcTBEHHO 4Yepe3 KOMMYHMKAUVIOHHbIE WH-
Tepdencol (RS232, RS485).

Mepekn - nepekto4eHHOE COCTOAHNE KOHTAKTOB Bbl-
XOAHOro pese nocne ero cpabaTbiBaHns.

TecToBbIN pexunm (Test) ncnonbayercsa ons NpoBepKn
paboTocnocobHOCTN BXOAOB M BbixogoB MBB. B
9TOM pexuvme nopada ynpaBAsioWero HanpsXKeHus
Ha MoOOo N3 ANCKPETHbLIX BXOO0B NMPMBOAUT K cpada-
TbIBAHMIO BCEX BbIXOAHbIX pene. [pn aTOM cama
KOMaHaa ynpas/ieHusl, Ha KOTOPYIO 3anporpamMmMmnpo-
BaH OMCKPETHbIN BXO, HE BbIMOJHAETCS.

MonpobHee o HacTpolike MABB cm. B n. 4.3.1.5.

MoopobHylo nMHPOPMALMID O 3HAYEHUU CUIHANOB
yrnpaBAeHnsa 1 MHOMKaALNK PEKNOY3epa MOXHO Hali-
TmBn. 3.6.3 nn. 3.8. YnpaBneHne peknoy3epom no-
cpeanctBoMm SCADA-cuUCTEMbI BO3MOXHO TOJIbKO B
pexume amctaHuuoHHoro ynpasneHus (REMOTE).
CurHanmndauus n nuamkauys nocpeancrtsom SCADA-
CUCTEMbI BO3MOXHA KakK B pexume OUCTaHLMOHHO-
ro, Tak n mectHoro (LOCAL) ynpaBneHus.
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Peknoysep nopgepXxnBaeT MPOTOKOMbI Nepegadyn - Radio settings (HacTpoWkn pagnoceasn);
naHHbix Modbus 1 DNP3. MNogpobHoe onuvcaHue

- Modem settings (HacTporku mogema);
dyHKumoHmnpoBaHus SCADA-cMCTEMbI MO 3TUM NPO-

TOKOMaM NPUBOANTCS B OMMCAHUK COOTBETCTBYIO- - DNP3 settings (HacTporiku npotokona DNP3)

LUMX NPOTOKOJIOB Nepefaynt AaHHbLIX, KOTopble npe- -Modbus settings (HacTpoiiku npoTokona

JOCTaBNSATCA MO AOMNOMHUTENEHOMY 3anpocy. Modbus).

Huxe npreoaaTcs HacCTPOWKM peknoysepa B 4actu B Ta6n. 3.20 nokasaHbl BO3MOXHOCTW ynpasieHus

SCADA-cucTembl. Bce HacTpoiiki MOXHO pasfe- HacTpoikamn SCADA-CUCTEMBI 1 OTOBPaXEHNE UH-

/T Ha CleayloLMe OCHOBHbIE rpynnbL: dbopmaLmmn No 3TMM HacTpoikaM NOCPeacTBOM na-
- Comm device (Tun cssizn) - Modem (Mmoaem), Hen ynpasneHus (MMI), MK v npoTokonos nepeaa-

Radio (paavo), Direct (npsiMoe coeamHeHwue); 4 paHHbix Modbus n DNP3. Ncnonb3lyeTcs aOpa

0003Ha4YeHns 4yepeld 3Hak "/": nepBoe - BO3MOX-
HOCTb yrpasfiieHns (M3MEeHeHs ) HacTPoKkamu, BTO-
poe - BO3MOXHOCTb MHAMKALMW HACTPOWKN (3HaK "+"

*Protocol type (Tvin npoTokona nepegadn aax
HbIX) - Disable (HeT), Modbus, DNPS;

* Port settings (HacTporku nopTa cBA3K); - 0a, 3HaK "-" - HeT).
Tabs. 3.20. BoamoxHoctu HacTporiku SCADA
Modbus DNP3
Comm device (Tvin cBs3N) +/+ ++ -/- -/-
Protocol type (Tvn npoTokona nepega4v gaHHbIX) ++ ++ -/- -/-
Port settings (HacTpoiku nopTa cBsiam) ++ +/4" -/- +42
Radio settings (HacTpoiku pagnocsssu) ++ -/- -/- +/+
Modem settings (HacTpoiiku mogema) +/+ -/- -/- +/+
DNP3 General (o6LLue) ++ +9/4° -/- ++
settings Binary inputs (MHAMKauus) ++ /- /- +/+
(HacTpOVKM Binary outputs (ynpaeneHxue) ++ -/- -/- +/+
npoTokona
DNP3) Binary counters (cyeT4nkm) ++ -/- -/- ++
Analog inputs (n3mepeHus) ++ -/- -/- ++
Octet strings (gononHuTenbHele) +/+ -/- -/- +/+
Modbus settings (HacTporku npotokona Modbus) +/+ -/- -/- -/-

" Baud rate (ckopocTs nepena4qu), Parity (HYeTHOCTb), TO/1bkO Duplex type (nosHbivi gynaekc)
? Kpome Baud rate (ckopocTv nepegaym)
¥ Slave address (aapec Begomoro), Master address (aapec Beayuero), Unsolicited response (oTseT 6e3 3arnpoca), To/bko Operation

mode (pexum paboTsi).

3.10.4.1. Hactpovikv nopta cBs3u
JoCcTynHbl ANnsg Bcex NpoTOK0A0B, Bktodasa Modbus.
0O603HavYeHus:
CA (Collision Avoidance) - npenoTepalleHne KoOHGINKTOB
CTS (Clear To Send)- roToBHOCTb npuemMa AaHHbIX
DCD (Data Carrier Detect) - KOHTPOSIb COEANHEHUS B ANHUN
DCE (Data Circuit-terminating Equipment) - yCcTpoiicTBO CBS31 (MOOEM)
DTE (Data Terminal-emulating Equipment)- TepmuHansHoe yctponctso (MMI wkada ynpasneHus peknioysepa)
DSR (Data Sets Ready) - roTOBHOCTb A@HHbIX
DTR (Data Terminal Ready) - rOoTOBHOCTb TepMuHana
PTT - pexum Push-to-Talk
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B Tabn. 3.21 nepeumncneHbl 1 onnucaHbl HACTPOViKM nopTa cBaadu (Port settings).

Tabn. 3.21. Hactpoviku nopta cBsian

Interface Type | CTaHpapTt uHTepdeiica RS232 RS232 RS232 RS232 Ha Ha
ONA CoOeqUHEHN RS485
Duplex type | Pexum nepegauw. Half Half Full Half Ha Ha
OnpepenseT, MOryT nn (monygynnekc)
OQHOBPEMEHHO Full
OCYLLECTBISATLCA NPMEM U | (MOMHBIN Oyniekc)
nepegava nHdopmauum
(full duplex) nnu Het (half
duplex)
Parity KoHTposb YyeTHOCTW. None (HeT) None None None Ha Ha
YcTanaBsnumesaeT YeTHOCTb Even
KaHasnoB nepegayv (4eTHas)
Odd
(HeueTHas)
Baud CkopocTb nepepau. 300, 600, 1200, 1200 19200 9600 Oa Ha
YcTaHaBnueaeT ckopocTb |2400, 4800, 9600,
nepega4un gaHHelx (6on) 19200
CTS CurHan rotoBHOCTH Ignore Ignore Monitor Monitor Oa Het
npuema AaHHbiX. CTS (MrHopwpoBarthb)
3aBUCUT OT pexuma Monitor
nepefa4n gaHHbelx (Duplex | (koHTponupoBaTh)

Type).

B nonyaynnekcHbix
COEfMHEHVAX YCTPONCTBO
DTE nopaet curHan RTS,
KOrfa oHo Xenaet
nepepatb gaHHble. DCE
OTBEYaeT CUrHanom no
nuHum CTS, korpa oHo
rotoeo, n DTE Ha4nHaeT
nepenadvy oaHHblx. [1o Tex
nop, noka o6a curHana
RTS v CTS He npumyT
aKTUBHOE COCTOsIHME,
Tonbko DCE moxeTt
nepenaBaTtb AaHHbIE.
Mpw gynnekcHbIx
COEAMHEHUSIX CUrHanbl
RTS/CTS umetot
3Ha4eHust
NPOTUBOMNONOXHbIE TEM,
KOTOpblE OHW UMENW Ansi
nonyaynieKkcHbIX
COEINHEHU.
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RTS

CwurHan 3anpoca Ha
nepegayy. B pexume Flow
control (KoHTponb notoka)
DTE (MMIT) nogaet
curHan RTS, 4yTobbl
npouHdopmmposats DCE
0 FOTOBHOCTU K Nnepepaye
nHdopmaumn. Ecnm DTE
He roToB K nNepegaqe
WHopMaLmm OH
npepbiBaeT AaHHbIN
curHarn.

B pexume PTT ynpasnset
nepegarymMkom.

Ignore High
Ignore low
Control PTT
Flow Control

Control
PTT

Flow
Control

Flow Control

Het

Oa

DSR

CwurHan rotToBHOCTH K
npuemy faHHbiX. CurHan
noctynaet Ha DTE (MMI)
korga DCE roTtoB K cBsi3u.

Monitor
Ignore

Ignore

Monitor

Monitor

Oa Het

DTR

CwvrHan rotoBHOCTH
TepmuHana. Curian DTR
aKTMBM3MpPYyeTCH Ha
Bbixoge DTE (MMI) B
Criy4ae ero roToBHOCTH
YyCTaHOBUTb COeANHEHME.
Insa HekoTopbix DCE
YCTPOWCTB 3TOT CUrHan
MOXET ObITb BaX€EH.

Ignore Low Ignore
High Control

Ignore
High

Control

Control

Ha Het

DTR Low
Time

MuHuManeHbIM Nepuog
BPEMEHW, KOTOPbIN
Heo6xoaum DCE gns
onpeneneHns oTCyTCTBUSA
ceasn ¢ DTE.

Ot 50 go 5000 mc
Lar 10 mc

500 mc

500 mc

No

Oa Het

DCD

CurHan KoHTposs
COEeOVHEHUS B NINHWM.
DCE nopaet Ha DTE
(MMTI) curnan DCD,
WMHOPMUPYS O HaNM4nn
COEQIMHEHNA C ApYrUM
DCE ycTpoucTBOM.

Monitor
Ignore

Monitor

Monitor

Monitor

Ha Het

DCD fall time

Bpewms, kotopoe DTE
(MMI) xpgeT nocne
nponagaHuna curHana
DCD npexge 4em
nocnartb kKomaHgy Ha
3aBepLUeHne CoOefuHEeHMs.

Ot 0 no 25500 mc
Lar 10 mc

700 mc

700 mc

700 mc

Ha Het
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Tx Delay MuHMansHoe Bpemsi OT1 0 go 5000 mc | 50 mc None 50 mc Ha Het
3a[ePXKn nocne LWar 10 mc
nony4eHns cumBona no
dhmsmyeckomy nopty
nepeg oTnpaBKon
OTBETHOr0 CMMBOSA.
Mcnonb3yeTcs B pexvmve
multi-drop (c
nHTepcheicom RS485)
nnm npu
pagnoMofEeMHOM
coefiMHeHnK, Korga
BefyLLieMy YyCTPOUCTBY
Heo6xoaMMo BpeMs ans
nepeHacTpovKn CBOEW
CUCTeMbI AN Nony4eHus
UHdopmaumm ot
BELOMOIro yCTPOMNCTBA.

Char Timeout | MakcumansHoe Bpems, B 0-255 2 2 2 da Het
Konm4yecTBe CUMBOJIOB, Lar 1
MeXy NoJly4EeHHbIMU B 0 — He NpoBepATbL
nocbinke 6antamu. MNMocne
TOro Kak nobon 6anT ns
NOCbINKM 6bIS1 NOMYYeEH U
€CNN Bpemsi OXXMaaHus
cnepyoLLero 6anTa 66110
NpeBbILLEHO, MOCbISIKa
npu3HaeTcs COOMHOM U
OOHOBPEMEHHO
Ha4MHaeTcs aHanm3
cnepyoLLer NocbInku.

Modem is Ecnu gaHHas HacTpoWika B On/Off On On On Oa Het
powered from | nonoxeHun «On», a
external load |nuTaHne BHeLLHEN
Harpy3ku OTKJTHOYEHO,
MMI1 He nbiTaeTcs
MCnonb30BaTh YyCTPOMUCTBO
CBSI3W.

Korpga paHHas HacTporika
B nonoxexHun «Off», MM
He NpoBepSieT COCTOAAHME
NUTaHUA BHELLUHEN
Harpysku npu

opraHusauumn
coeaunHeHus.

Pre Tx Time |Bpems nepeg nepegadern | Ot 0 go 1000 mc | 250 mc 0 250 mc Oa Het
— BPEMEHHOW UHTepBan Lar 10 mc

MeXzy nosiBfeHnem
curdana RTS v Havyanom
nepegayun nHcopmMaumm.
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Post Tx Time

Bpewms nocrne nepegayuv —
BPEMEHHOM UHTepBan
MeXzay oTrpasrieHem
nocnegHero cuMBora u
MCYE3HOBEHUEM CUrHana
RTS.

Ot 0 go 1000 mc
Lar 10 mc

50 mc

50 mc

Het

Da

CA

MpepoTepallyeHve
KOH(PNIMKTOB.
Heo6xoammo npu
point-multi-point kaHanax
CBA3N.

Enable/
Disable
(BBEOeH/
BbIBEAEH)

Enable

Disable

Disable

Het

Oa

Min Idle Time

HaHHbIi napameTp
obecnevnsaet
MUHMMAasIbHOE Bpemsi
Mexay MonbITkamu CBA3M
C BeQyLLMM YCTPONCTBOM
1 NO3BONSET pa3nensTb
BeOMble YCTPONCTBa
[aHHOro BeayLLero Ha
rpynnel (Hanpumep, no
NPUHAa[NEXHOCTU K
cuaepy).
MpepoTBpalleHve
KOHONINKTOB
NpenaTCTBYET NOMnbITKam
HECKOJIbKMX annapaToB
O[HOBPEMEHHO CBA3aTbCA
¢ ogHMM macTtepom. MNpu
3TOM DyHKUMS paboTaeT,
ToNbKO ecnu curHan DCD
Bbl6paH B pexume
Monitor.

Tam rge curHan DCD
aKTMBeEH, coobLleHne
MOXET 6bITb OTNPaBIIEHO,
npv aToM
MpepoTBpalleHve
KOHpnnkTOB ByaeT
MCMoNb30BaTbCA Kak
BblOepXXKa BpemMeHun
pasHas (Min Idle Time +
Max Rndm Delay x
Random number), roe
Random number —
crnyyanHoe 41cno mexagy
0 un 1, nogcraensercs
MM aBTomMaTn4ecku.

Ot 0 go 120000
mc  Lar 10 mc

2000 mc

2000 mc

Oa Het

Max Rndm
Delay

HaHHbIn napameTp
obecneynsaet
MaKCUMarbHYyI0 3a0epXKy
B JOMOJSIHEHWE KO
BpemeHn Min Idle Time

Ot 0 no 120000
mc LLlar 10 mc

5000 mc

5000 mc

Da Het
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3.10.4.2.

Preamble

Hactpovikn paanocsasu (Radio settings)

[Mpeambyna.
[Npeambyna
Heob6xoanma ansi
HEKOTOPbIX TUMOB
MOLEMOB U B OCHOBHOM
Onsa paguo ans uenen
CYHXPOHM3aLMN
nepega4u
MHpopmaumu. Mpwu
aKTVBMU3aLMM GaHHOTrO
pexvma MMI nepen
Ka)kgoW NoCbINKOn
6ypeT oTnpaBnaTb
onpefeneHHbIN CUMBOT.

On/Off

Off

Tabs. 3.22. Hactpoviku paauocssav

Off

[a

Het

Preamble
Char

CumBon npeamobynbi.
MpepncraBnseT U3 cebs
ASClI-cumBon,
NPeLCTaBEHHbIV B
LecTHagUaTepu4HoOM
Koge.

o1 0x00 go
OxFF

0x55

[a

Het

Preamble
Last Char

[NocnegHuin cnmeon
npeamoynebl.
MpencraenseTt 13 ce6s
nocnegHuin
ASCIl-cnmBon
npeamoynel,
NPeAcTaBeHHbIV B
LecTHaguaTepuyHoM
kope. MNpwn akTnBM3auum
npeamoyrbl No
YMOSYaHMIO KaXXaon
nocbinke
npeaLecTByoT
cumBosibl 0x55, 0x55,
0x55, OxFF.
Heobxoanmo oToenuTb
OKOH4YaHue npeamoyIbl.

ot 0x00 go
OxFF

OxFF

[a

Het

Repeat
Count

KonuyectBo pas, korga
noBTOPSAETCA
npeamo6yna, 3a
NCKITHO4YeHnem
nocriegHero cmMmBona.

ot 0 po 25
Lar 1

[a

Het
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3.10.4.3. Hactpoviku mogema (Modem settings).

Tabn. 3.23. Hactpoviku mogema

Dial out | [Jo3BOH. AKTMBM3MpPYET JO3BOH C On/Off Off On Off Oa Het
MMIT.
Autodial | BpemeHHOM uHTEpBaN Mexay OT10po0255¢ 0 3 0 Ha Het
Interval OTKa3oM B JO3BOHE MO OHOMY Lar 1 c
HOMEpPY M Ha4yasioM fO3BOHa Mo
apyromy.

Ecnn 3HayeHne naHHoro
napametpa «0», cnefyoLmin Homep
6ypeT HabpaH aBToMaTnyecKm
nocne oTkasa nepBoro.

Dial Cnucok gossoHa. CoaoepxuT 5 CcTpoK, - - - Ha Het
Numbers | makcumym 5 TenetpOoHHbIX HOMEPOB |  CMMBOJIbI
[Nt COBAVMHEHMUSA C BEAYLLIMM Habopa ", 6e3
YCTPOMCTBOM. npecdwukca
AT, nnnHown
He 6onee 18
CUMBOJIOB
Init String | Ctpoka nHuumanmsaumm. 9710 3apaHHas AT ATZ Ha Het
nepeveHb KOMaHg Mofema ans KoMaHga ¢
TOro, 4To6bl YCTAHOBUTbL MOJEM B AT
HY>XHOE Mepen UCrnosb30BaHNEM npeguKcomMm,
COCTOSIHME. OJIMHOW He
6onee 36
CUMBOJIOB
Pre-Dial | KomaHga pno Habopa. KomaHga ans CumBonbl None ATD None Ha Het
string | Ha6opa pasHbIX TUMOB HOMEpPOB Ha6opa ', He
(Hanpumep ¢ MCNonb30BaHEM 6onee 18
HOMepa KpPeauTHOM KapTbl, 4TOObI CUMBOIOB
caenaTb MeXAayropofgHuii 3BOHOK). 6e3 AT
OnpepensieT nepeyeHb KOMaHg, npedukca

KOTOpbIE NOCLINATCA Ha MOAEM
nepen Habopom Homepa. dta
KOMaHa NpuBA3bIBaeTCs K
Habupaemomy HoMepy.
MakcumanbHasa gnvHa cocTaBnseT
18 cnmBoOB (BKNOYas
AT-npedmkc). Ana ToHanbHOro
Habopa ncnonb3yeTcs KoMaHaa
ATDT, gna umnynscHoro — ATDP 1
ATDI gna mogemos Zyxel cepuu
ISDN.

Hang Up | Yucno cekyHA, KOTOpoe MoXeT 0 180 ¢ 0 Oa Het
Inactivity | npoiiTn 6e3 Kakoro-nm6o obmeHa

Time MHdopMaumMK B NMMHUM [0 paspbiBa 0-600 c
coeguHenua MMIM. JaHHas War1c
hYHKUMS JOCTYNHA TOMbKO Npu
MCMOoJSIb30BaHUM MOAEMHOIO
npoTokona.
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Hang Up |KomaHpa Ha 3aBepLueHune 3apaHHble AT| None ATH None Ha Het
Command | coegmHexus. MMI nogpepxusaeT KOMaHgbl C
ABa cnocoba nogadm KkomaHgpl Ha AT
MOJEM Ha 3aBepLUEeHus npegmKcom
coeguHeHus. Hannyywnm sBnaeTcs | AnvMHOW He
ncnonb3oBaHue curHana DTR 6onee 8
COM-nopta. Ecnu Bbi6pats DTR CVMMBOJIOB
Ignore, MMI1 6ygeT ncnonb3oBaTtb
OaHHY0 KoMaHay.
Off Hook | CTtpoka, nockinaemas B mogem ansa |3agaHHsle AT| None ATHA1 None Oa Het
Command |nepeBofa ero B OTK/IIOYEHHOE KOMaHfbl C
coctosiHne. MM nocbinaet AT
JaHHYI0 CTPOKY nepef KOMaHAou Ao | npedukcom
Habopa (Predial String). B otBeT ONVHOW He
MM xpeT curHan noaTBepXAeHUS. 6onee 8
CUMBOJSIOB
Connection | Bpemsi oxungaHusa coegmHeHus. 0-255cllar | 60c 60 c 60 c Ha Het
Timeout |Bpewms, kotopoe MMI1 6yget xaatb 1c
nocre Havyana go3soHa u fo
MOMEHTa YCTaHOBNEHWA
COefMHEHVA C BeayLUMM
annapaToMm.
Response |Bpewms oxupgaHus oteeTta. 910 0-255 c War 0 3c 0 Ha Het
Time Bpemsi, koTopoe MMI xpet otBeta | 1¢ 0 —He-
OT MofeMa Ha ynpasnsioLine npoeepsieTca
koMaHgbl, Takme Kak Hang Up, Init
String 1 T.4., Kpome Habopa
Auto Answer | AKTMBU3aLUS pexnma 3apaHHble AT| None |ATS0=2| None [a Het
On aBTOOTBETYMKA. [ns 60NbLUMHCTBA | KOMaHAbl C
MOAEMOB MOLXOANT KOMaHaa AT
«ATS0=1». npecukcom
ONMHON He
6onee 8
CYMBOJIOB
Auto Answer | [leakTuBu3aLmsa pexuma 3apaHHble AT| None |ATS0=0| None [a Het
Off aBToOTBETYMKA. [Nns 60nbLUMHCTBA | KOMaHAbl C
MOAEMOB MOLXOANT KOMaHaa AT
«ATS0=0». MMI1 nocbinaet gaHHyto| npedmKcom
KOMaHgay, Korga npegnpvHUMaeTcs | OJIMHON He
nonbITka OTKNIYUTL Mogem ¢ Y 6onee 8
wnu TELUS. CUMBOJSIOB

1)
JocTtynHbl caenyroLme CUMBOJIbI:

-0-9, #, * - unpbl n cumBoOIIbI 471 HAbOPA;

*P - umMnynbcHbIbi Habop;

« T - TOHasIbHbIV HA6OP;

-, - nay3a rnepes Habopom crenyoLLeli Lundpbl, onpesensemas B HaCTPOw-
kax mogema (0bbl4HO pernctp S8);

;- eC/IM MPUMEHSIeTCS KaK Noc/1eAHUY CUMBOJT B KOMaHAHOM CTPOKE, TO
moaem rocsie Habopa HoMepa NepexoanT B KOMaHAHbIV Pexvm pabo-

Tbl;

-/ - ecnv 3HaK CTOWUT nepes 3Hakamu rocae[0BaTesibHoCT Habopa,
mMoaem nepexoauT B coctosiHne Onhook (knaget Tpybky) Ha 0,5 c,

a 3arem cHoBa nepeviget B coctosiHue Off hook (cHumaeT Tpybky);

+@ - mogem oxuvnaet 5-CeKyHﬂHOI71 TULLNHbI Ha JINHUW, eCJin OHa He 10~

aButcs B TedyeHmn 30 ¢ (coaepxumoe peructpa S7), MoAEM OTK/IoHa-
ercs, u otBeyaet No answer;

*R - npw 3anvcy B Ka4eCTBe NoCceAHero CUMBOJIa B KOMaHAHOM CTPOke,

ycraHaB/BaeT MogemM riocrie Haéopa Homepa B pexum Answer, HO
TOJIbKO B TOM CJly4ae, ec/ii MogeM 3BOHUT K BbI3BaBLUEeMY ero Mogemy;

*W - mogem oxuvaaet oTBeT CTaHUumu (A/IMHHBIV IY40K) Nepes AasibHELLNM

Habopom TeneoHHOro Homepa (HarpUMepP BbIXOA Ha aBTOMATUYECKYIO

MEXAYrOPOAHIOKO CBSI3b).
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4. NICMNOJIb3OBAHUE NO HASHAYEHUIO

4.1. NoaroroBka K 3Kcriyatauum

4.1.1. BHewHun ocMoTp
Mepen Ha4Yas oM BbIMOSIHEHUSA PabOT HEOOXOAMMO NPOBEPUTL KOMIMJIEKTHOCTb NMOCTaBKM peksioy3epa.

Mepen BCKPbITUEM YNaKOBKWM HEOOXOAMMO MPOBECTM €e BHELWIHWUIA OCMOTP Ha npeamMeT OTCYTCTBUS
TPAHCMOPTHLIX MOBPEXAeHuin. B cnydyae noBpexneHUs ynakoBKM, ecnu gocTtaBka 060opyaoBaHMs
BbINONHANACh CMNaMKU 3akas4yuka, nNnpeanpuaTne-m3roToBUTeNb HE MOXET HEeCTU OTBETCTBEHHOCTb 3a
paboToCnoCcobHOCTb N3aenus.

BHumaHue! Bce onmcaHHble Huke noaroToBUTENbHbIE Ornepaunn pekoMeHayeTcd npoBoAnTb B NOMeELLeHN, 3aLllin-
LLEEHHOM OT BO3AENCTBUS HEGNAronpPUSTHLIX aTMOCPEPHbIX HaKTOPOB.

BHumanume! Npun pacnakoBke KOMMyTauUMoHHOro moaynss OSM/TEL, nsBneyeHum ero n3 Tapbl U KpeNeHNM Ha
MOHTaXHbl€ KOHCTPYKLUMK, 3anpeLlaeTcsd NCnojib30BaTb BbICOKOBOJIbTHbIE BBOAbI. 310 MOXeT npmBecCTU K No-
BpeXaeHno KOMMYTaLUMNOHHOIoO MoayJd. V|CI'IOJ'Ib3yI7ITe cneunanbHble MOHTa>XHblEe OTBEPCTUA.

Y3/10B Kakoro-imbo 13 Mmoaynei peknoysepa, OH He
MOXEeT ObITb MCNONb30BaH 6e3 NpoBeAeHUs O0Mnos-
HUTENbHbLIX MPOBEPOK PabOTOCNOCOOHOCTU chneuu-

MNocne BCKPbLITUA YNAKOBKU clieayeT npoBeCcTn BHELL -
HUI OCMOTP MoAaynen peknoysepa (KOMMYTaLMOHHO-
ro moayns, wkada ynpaBneHnsa N COEOUHNTENbHOIO

kabens) Ha NpeaMeT OTCYTCTBUS MEXaHUYeCKUX Mo-
BpexaeHuii. B cnydyae obHapyXeHUs1 Cepbe3HbIX Mo-
BPEXAEHNI KOpNyCa MNn Opyrmx BHELLHUX aeTanen n

aNibHO 0Oy4YeHHbIM nepcoHasnioM. B aTom cnyyae pe-
KOMEHAyeTCsi CBA3aTbCs C PerMoHasibHbIM NpeacTa-
BUTENEM MPeanpusiTUsa-U3roToBUTENS.

4.1.2. MogroToBka K 3KcnlyataumMm KOmMmMyTa-
LMOHHOIro Moayns

4.1.2.1. YcTaHOBKa KOJibLia PYy4YHOr0 OTKJIIOYEHUS

[na Toro 4T06b1 yCTAHOBUTL KOJIbLLO PYYHOIO OTKJIIO-
YyeHus, He0OXOAMMO CHavana HakpyTUTb Ha pPe3bbo-
BOW KOHeL, konbua rariky M8 na komnnekra npuHag-
NIEXHOCTEN, 3aTEM YCTAHOBUTb KOJIbLO C HAKPY4€EH-
HOWN raMkOn B MOHTaXHOE OTBEPCTME Ha HUXKHEN
KpblLKe Moayn4. Yaepxuvsas ero B 4aHHOM NOJioXe-
HMW OTBOPAYMBaNTE ramky 4o Tex Nop, noka ycunme,
npuknagbiBaemMoe k rawke, He gocturHet 10 H:-m.
lMpouecc ycTaHoBKM NokasaH Ha Puc. 4.1.

Puc. 4.1. YctaHoBKa KOJ/bLi@ Py4HOro OTK/IOHEHUS

4.1.3. NoaroToBka K akcnnyaTauuun wkada yn-
paBneHusa

4.1.3.1.YcTtaHoBKa akKyMyJIITOPHOV 6arapen

1. OTKpoOViTE BHELIHIOW U BHYTPEHHIO OBEPLY
wkada;

2. OTKpyTUTE rakm 1 nogHumuTe aepxatenb Ab
(cm. Puc. 4.2);

Puc. 4.2. [depxartesib akkyMynsTOpHOV barapeun
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3. YctaHoBuTe AB, onycTuTe aepxartenb 1 3ataHuTe rankm (cMm. Puc. 4.3);

4. Bo3bmuTe U3 KOMIMIeKTa npuHaanexHocTern kabenbs WAO2 (ans nogkntodeHus Ab) u coeguHnte Ab ¢ coeam-
HuTenem XP-14 monyna 6ecnepeboii nutaHus (cm. Puc. 4.3). TemnepaTypHbIi OaT4YUK, YCTAHOBJIEHHbIN Ha
kabene WAO02, nogkntoyaeTcs K MMHYcOBOW knemme AB.

UPPLY MODUL]

WTELA241

Knemma "+"

Kabesnb WAQ2

Knemma "-"

Puc. 4.3. YctaHoBka akkyMynsiTOpHoOU 6arapen

4.1.3.2. YcraHoBka YC ana csa3u co SCADA-
cucTtemon

1. BblHbTE MOHTaXHYIO nnaty ANg NOAKAIOHEHUSN
YC, BbiBepHYB ABa BUHTa M4 (cm. Puc. 4.4).

2. MNpoceepnnTe OTBEPCTUS B MOHTaXHOW nnaTe
ong yctaHoBku YC.

3. Bakpenute YC Ha MOHTaXXHOW nNnaTe 1 yCTaHOBUTE €€
Ha MeCTO, 3aKpenuB AByMsi BUHTamu M4 (cm. Puc. 4.4).

4. Mopkniounte YC K 0QHOMY N3 NHTEPdENCHbIX

yc

MoHTaxHas nnara
A58 yctaHoBku YC

Puc. 4.4. YctaHoBka ycTtporicTsa css3u co SCADA-cuctemori

pasbemoB - RS232 nnn RS485.

MHTepdencHbin padbem RS 232 He nmeeT ranb-
BaHMYECKOW pa3BA3KM C MOAYIEM MUKPOMPOLLEC-
copa wkada ynpasieHus.

Ha Puc. 4.5 nokasaH nHTep®ENCHbLIN pasbem
RS232, a Takxe Hymepauuss U Ha3HA4YeHne €ero
KOHTakTOB. B Tabn. 4.1 nokasaHa cBA3b pa3bemMa
RS232 peknoysepa ¢ 9-T1 WTLIPEBLIM PAa3bEMOM
YC, a B Tabn. 4.2 - cBsA3b padbema RS232 pekno-
y3epa ¢ 25-Tu WwTbipeBbiM padbemMom YC.

DCD KoHTponb coegnHeHus
RX MpuHMaeMeble faHHbIe
TX MepepnaBaemble faHHbIe

DTR oTOBHOCTb TEPMMHANa

GND Kopnyc cuctemsl

DSR [[OTOBHOCTb AaHHbIX

RTS OTOBHOCTL K Nepenadye

CTS oTOBHOCTL Mpuema

© || N0~ W IN| =

RI WHavkaTop BbIzoBa Puc. 4.5. WntepericHbiti padbem RS232
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Tabsn. 4.1. CoeanHeHve nocpencTaom nopra RS232

Curnan Homep KoHTakTa Homep KoHTakTa CwurHan
DCD 1 1 DCD
RXD 2 2 RX
TXD 3 3 TX
DTR 4 4 DTR
GND 5 5 GND
DSR 6 6 DSR
RTS 7 7 RTS
CTS 8 8 CTS

RI 9 9 RI
Tabsn. 4.2. CoeauHeHne nocpencTsom nopra RS232
Cuvrnan Homep KoHTakTa Homep KoHTakTa Cuvrnan
DCD 8 1 DCD
RXD 3 2 RX
TXD 2 3 TX
DTR 20 4 DTR
GND 5 GND
DSR 6 6 DSR
RTS 7 RTS
CTS 5 8 CTS
RI 22 9 RI

NHTepdencHbin pasbeM RS485 He nmeeT rasbBaHMYECKOW pPasBA3KW C MOAY/EM MUKpomnpoLueccopa
wkada ynpaBneHua. Ha Puc. 4.6 nokaszaH uHTepdencHbln padbemMm RS485, a Ttakxe Hymepauumsa u
Ha3Ha4yeHmne ero KOHTaKToB.

1 +12V_EXT + 12 B gnfl nuTaHns BHELLHEN Harpy3Kku
2 GND Kopnyc cuctemsl

3 Tx+ MepepaTumk A

4 Tx- MepepnaTunk B

5 Rx+ MprvemHmk A

6 Rx- MpvemHuk B

7 EARTH 3asemnenne

Puc. 4.6. ViHTepgericHbii pasbem RS485

l— EEnQ N0 -l
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B Tabn. 4.3 nokasaHO NMoaksoyYeHne nutaHusa BHelwHel Harpy3ku (YC), ocylwecTBigemMoe OT pa3bema
RS485 wkada ynpasneHus.

Tabn. 4.3. [Nogko4eHvie NUTaHusi BHELLHero ycTporicTea

Homep koHTakTa O603HaveHne (YC)
1 +12 V_EXT +12B
2 GND -12 B (kopnyc)
Tun knemMmHuka pasbema RS485 - WAGO, nopa- 5. Ypanute nnacTUKOBLIV KOJINAY40K U3 COOTBET-
KJIIOYEHNE K HEMY OCYLLECTBNSAETCH NMPuY NOMOLLN ctBylowero oreepctus (Puc. 4.7 n Puc. 4.8) n
otBepTkn WAGO, BxoasLeln B KOMNAEKT NPUHALA- BCTaBbTe aHTeHHY unun kabeno SCADA-cucTte-
JNIeXHOCTEN. Mbl. [lng o6ecrnevyeHns HagexHon pukcaumm Ka-

6ensa NNoTHO 3aTAHUTe raiky canbHuka. Mlame-
HAeMbll gunamMeTp OTBEPCTUS MO3BONSET NofA-
KNIo4YnTb Kabenb gnameTpom oT 6 4o 12 mm.

B MpunoxeHun 7 nokasaHbl BapuaHTbl MOAKIIIO-
YEHUS YCTPONCTB CBA3U K MHTEPDENCHOMY pasdb-
emy RS485 peknoyaepa.

lnacTrkoBbIVi KOSIMa4yokK

Puc. 4.8. OtBepcTue A5 NoaKIoYeHus: kabesns
SCADA-cuctemsbi

BonT 3a3emieHms Ortsepctue ans

MOAK/OYEHNS
kabens M/ABB

OrsepcTue ans
noakmoydyeHus kabenss SCADA-cucTembl

Puc. 4.7. lNoaknoyeHne KOMMYHUKaLUMOHHbIX kabesnei

4.1.3.3.YcTraHoBKka Moaynsi ANCKPETHbIX BXOA0B/BbIX0OA0B
1. YctaHoButens MABB v 3adukcnpyinte ¢ NOMOLLBIO ABYX HEBbINaAAKLWMX BUHTOB M4 (Puc. 4.9).
2. Ypanute BpeMeHHbIN kpenex, yaepxueatowmin kadenbs WAOT.
3. CoeagnHnTte pasbembl X7 (X8) kabena WAO1 ¢ pasbemom XP2 MBB (cm. Puc. 4.10).
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MoHTaxHbIe 0TBepCTUS /IS
noakatoYeHns M/IBB Ne2

MoHTaxHble oTBepCTUs Assl
noakaoyeHns M/ABB Ne1

BpeMeHHbIV kpernex

Puc. 4.9. YcraHoBka Moaynsi ANCKPETHbIX BXOA0B/BbIXOAO0B

Kabenbr M/IBB

DeppuToBbIi IKpaH K

Kabenb WAOT

Puc. 4.10. lNoakno4deHne kabeneri k M/BB

4. Ypanute nNnacTUKOBbLIM KONMAvoK M3 OTBEPCTUSA
onsa nogknodeHus kabens MABB (cm. Puc. 4.7 v
Puc. 4.11). U3ameHaembIn pyuameTp OTBEPCTUS NO3-
BOMIIET NOAKIIOUYMTL Kabenb anameTpom oT 13 no
18 mm.

5. 3aBecTn BHyTpb wWkada ynpasneHus kabenb
noakntovyeHna MABB, yctaHoBuB Ha Hero deppu-
TOBbIN 9KpaH (cM. Puc. 4.10).

6. MNoTHO 3akpyTUTb raiky canbHuka gns obecne-
YeHns HapexHon dpukcaunm kabens MOBB.

7. CoeanHutb kabens MIOBB c¢ pasbemom XP1
MABB. HazHayeHnsa 1 HOMepa KOHTAKTOB rnokasa-

[1nacTvkoBbIVi KOJINAY0K

Puc. 4.11. OtBepctne
2151 NoAKMo4YeHns: kabesns
M/ABB

Hbl Ha Puc. 4.12. Tun knemmHuka pasbema XP1
MABB - WAGO, noaknto4yeHne K HeMy OCYLLIEeCTB-
nsetca npu nomouwm oteepTkn WAGO, BxogsiLen B
KOMMAEKT NPUHAONEXHOCTEN.

8. Kabenb M BB pekomeHAyeTCs BbIMOSHATb 3K-
pPaHMPOBaHHbLIM C 3a3eMJIEHUEM 3KpaHa CO CTO-
poHbl wWwkada ynpasneHus. B Tom cnyyae, ecnum
onvHa kabena MABB npesbiwaetr 100 m, pe-
KOMEeHAYeTCH B LLeNax raibBaHM4eCcKolr pa3Ba3ku
uenen ynpaerieHus M cuUrHanmsaumm MCnosb30-
BaTb MPOMEXYTOYHbIE pENe, YCTAaHOBJIEHHbIE B
HenocpeacTBeHHOW B6NM30CTM OT LWkada ynpas-
neHuvs.
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Homep
KOHTaKTa
Homep 11
Boixog 1 Ol
KOHTaKTa
B (+)[ ] 12 0
— Buixog 2 O_\|L
®[ ] 4 0— '
Bxop 2 3 O 15
— Boixog 3 O_\|L
) 16 O0—— !
Bxon 3 4 O 17
— Boixog 4 Ol
) 18 O0—— ]
Bxon 4 5 O 19
— Buixoa 5 OK
+] 20 O— '
(+) Buixon6 23 O——
Bxon 6 7 O 24
obumi 1 o2 Obumii 10 O— |

Puic. 4.12. MapkupoBka ANCKPETHbIX BXOAOB U BbIXO40B

4.1.3.4. lNogkno4eHne kabesss onepatuBHOMO kep XS1 moaoyna 6ecnepeboriHOro nutaHusa. Ha
nmTaHusi Puc. 4.13 nokasaHo coegmHeHne Npu nNUTaHun
wkada OT OAHOr0 MCTOYHMKA MUTAHMUSA, a Ha
Puc. 4.14 - coeauHeHue npu nutaHun wkada
OT ABYX MCTOYHUKOB NUTAHUA.

MopkntoyeHne kabensa nutaHusa wkada ynpas-
neHnda OT BHEWHUX NMCTOYHUKOB OCYyLLEeCTBNAET-
CH C NOMOLLbIO CNeumanbHOro pa3bemMa Ha wTe-

- XS1-5 | lMNutaHue 2-2 - XS1-5 | MNutaHwe 2-2
~100/127/220 B ~100/127/220 B
- e XS1-4 | MNutanwe 2-1 XS1-4 | MNutanwe 2-1
3emna - XS81-3 3emns XS81-3 3emna
XS1-2 | MNutaHuwe 1-2 XS1-2 | MNutaHwe 1-2
XS1-1 | MNutanne 1-1 XS1-1 | MNutanne 1-1
a) an NCIroJIb30BaHWKM HAripsi>keHus rpoBoa-3emM/sis 6) I'IpM MCIr1oJIb30BaHN Harpsi>keHws ripoBoA-rpoBos

W ripoBoA4-ripoBos ¢ HeBO3MOXHOCTbIO 3a3eMJieHUs rpoBoga

Puc. 4.13. CoeguHeHve rpuv nuTaHum ot O4HOIro UCTOYHUKaA NUTaHus
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«+— XS1-5 | MNuTtanne 2-2
~100/127/220 B

4 XS1-4 | MNutaHue 2-1
3emns €4+—— XS1-3 3emns

<+ XS1-2 | NuTtanve 1-2
~100/127/220 B

«+—— XS81-1 | MNMutaHue 1-1

a) Mpw ncrnonb30BaHUM HaNpPsXXeHWs1 NpPoBOL4-3eMJisi
WJIN IPOBOA-NPOBO/ C HEBO3MOXHOCTbIO 3a3eMJIeHVsl NpoBoAa

«+—— XS1-5 | MNurtanune 2-2
~100/127/220 B
XS1-4 | Mutanue 2-1
XS1-3 3emns
XS1-2 | Mutanwe 1-2
~100/127/220 B
«+— XS1-1 | MNMutanue 1-1

6) Mpwn rcrnosb30BaHWN HaNpPsiXXeHWs rMpPoBOA4-MPOBOA

Puc. 4.14. CoeanHeHve npy nuTaHuy oT ABYX UCTOYHUKOB NUTaHUs

Cxembl Ha Puc. 4.13 a n 4.14 a pekomeHayeTcsa
MCMOSIb30BaTb B C/ly4ae Hanmymsa BHELWHero 3a-
3eMJIeHNs NUTaLWero Nposo4a Ui HeEBO3MOX-
HOCTW ero 3a3eMJyleHuns.

Cxembl Ha Puc. 4.136 n Puc. 4.146 pekomeHayeTtcst
MCMNOJIb30BaThb MPU HAMHYNK BO3MOXHOCTW 3a3emMJie-
HWS1 OIHOTO M3 MPOBOAOB CUCTEMbI NUTAHUS (Hanpu-
Mep, MNPV NUTaAHUN OT OTAENBHO CTOSILLLEro TpaHCchOop-

matopa). Bxog XS1-3 cesi3aH ¢ kopnycom wwkada yn-
paBfeHusl, KOTOPbIA, B CBOIO o4yepenp, B aKcryata-
uMm ByaeT 3a3eMsieH C NOMOLLLbIO OosTa 3a3eMIIeHus.

BblIGOp HOMWHANBHOIO HAMPSXEHUsT ONepaTUBHOIO
nutanmsa (~100 B, ~127 B nnn ~220 B) npon3BoguT-
Cs NyTEM YCTaAHOBKM creuuanbHbiX NepemMbliek Ha
pa3bemMe XS15, pa3aMeLLeHHOro Ha BHELLIHEN NaHenm
MBI, kak noka3aHo Ha Puc. 4.15.

V4

8|/7(6|6 4 2(1

3

XS15 Power Supply Links

9] wovaC & o
W RRCTES
%) siotstelatstats] | SUPPLY MODULE o]
- s vac [TEIETT _PSMITEL-12:00
U

Puc. 4.15. Bbi6op HOMUHA/ILHOIO HarnpsiXeHusl onepartuBHoro nutaHvs MbI1
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1. OTKpbITE BHYTPEHHIOIO ABepLuy Likada ynpaBneHus v OTKPYTUTb TPWU BUHTA, yOEPXUBAKOLWIME 3ALLMTHYIO
KPbILLKY COeANHUTENbHbIX Pa3beMoB (CM. Puc. 4.16). CHATb 3aLLMTHYIO KPbILKY (cM. Puc. 4.17).

BuHTbI
Gont 3azemseHns /
3alymTHas KpbliLLka
deppuToBbIe IKPaHBI
Puc. 4.16. KpernneHne 3aLymTHON KPbILLKN Puc. 4.17. 3awyntHas KpbiLLka

2. CobpaTtb pa3bemM BHELIHEero nutaHus.

[ns 3TOro Heo6XoAMO NPUCOEAMHUTL NANKON U 0OXMMOM NPOBOAA MUTAHUS K KOHTaKTaM, BXOASALLMM B KOM-
MAEeKT NOCTaBKN. BCTaBUTb 40 LLEeNYKa KOHTaKTbl B THE3A0BOW pa3beM NUTaHUSA, BXOASALLMIA B KOMIMIEKT NOCTaBKN.
KOHCTpYKUMSt pa3bema BHELLHErO NMUTaHMSt M COOTBETCTBME 0003HAYEHNS KOHTAKTOB pasbema NuTaHus 1 WwTekepa
XS1 MBI nokasaHbl Ha Puc. 4.18.

3. CHATb NNnacTMacCOoBbI KONMNA4yokK C pa3dbema nuTaHuga wkada ynpasneHns n nogCoeaNHUTb K HEMY CO-
OpaHHbI rHe3[,0BOM pasbeM NuTaHus (cm. Puc. 4.19).

e

3 XS81-1
4 XS81-2
5 XS81-4
6 XS81-5

m, 3emns XS1-3

Puc. 4.18. Pazbem BHeLIHEro oneparvuBHOro niTaHus

Puc. 4.19. lNogknyeHne BHELLHEro onepaTnBHOro nuTaHus
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4.1.3.5.Moakno4eHne coegmnHntTebHoro kabens CC/TEL

Ona nogkniovyeHns coeguHutenoHoro kabensa CC/TEL Heob6XoOMMO OTKPbITb KPbILLKY LUTENCENbLHOIO
pasbemMa Ha KOMMYTauMOHHOM Moaye 1 wkady yrnpaeneHus, ¢ ycunmem He 6onee 50 Hv BcTaBuTb CO-
eOVNHUTENbHbIN Kabenb B WITENCENbHbIA pa3dbeM. [locne aToro 3adumkcmpoBaTb NPUXKUMHOK NaHKOM

(cm. Puc. 4.20).

Puc. 4.20. MNogknveHne coeanHuTenbHoro kabens CC/TEL

4.2. UcnbiTaHnsa nepen BBOAOM B 3KCrJjlyaTauuio

Mepen BBOOOM B 9KCMyaTaLMIO pekyioy3epa pekoMeHayeTcs NPOBECTU PSA, UCMbITaHWIA, MePedYnCIIEHHbIX 1 ONu-
CaHHbIX HUXe. MocenoBaTeslbHOCTb UCTILITAHUI MOXET ObITb NMPOU3BOJILHOM N OTANYATLCS OT NPUBEAEHHON.

4.2.1. AcnbiTaHUs KOMMYTaULUOHHOI0 MOAYA

«Ana nNpoBepkyu KOMMYTALMOHHOIO MOAy/s Peko-
MEHAOYeTCH NMpoBefeHnE CleayoLwmnx BUO0B UCHMbI-
TaHun:

*npoBepka paboToCnocobHOCTH;

*npoBepka paboToCnOoCOBHOCTM MexaHM3Ma
PYYHOrO OTK/IOYEHMS.

4.2.1.1. lNpoBepka paboToCcrnocobHOCTH

MpoBepka OCYLECTBASAETCHA MOCNe COoedUHEeHUs
KOMMYTaLIMOHHOIrO MOoAayns U Wwkada ynpasieHus co-
eaVNHNTENTbHbIM kabenem 1 MoxXeT coBnagatb C npo-
BEpKOl paboTocrnocobHOCTK wKada ynpaBieHus
(cm. n. 4.2.2).

PaboTocnocobHOCTL NPOBEPSAETCS MYTEM BhINOJIHE-
HUA He MeHe 5 umknos "BO".

4.2.1.2. icnibitaHyne n3oasumy nepemMeHHbIM 04-
HOMUHYTHbIM HarpsixkeHnem

McnbiTaHnam noasepraeTcs nsonaums dasa-semins,
MexaydasHas n3onauusa 1 npoaocsbHas MU30nsaumns
(n3ongauunsa mexay pazoMKHYTbIMU KOHTaKkTaMm Baky-
YMHOW oyroracutesibHOM KaMmepbl) KOMMYTALMOHHO-

ro wmoaynd. HopmupoBaHHOE wuCnbITaTeNbHOE
HanpsiXXeHue npuknagbiBaeTcs nocnenosaTesibHO KO
BCEM LLECTN BbICOKOBOJIbTHLIM BBOAAM KOMMYyTaLM-
OHHOro moayns B TedeHne 1 MuHyTbl. OCTanbHble
MaTb BBOOOB 1 KOPMYC MOAYJSt AO/MKHbI ObITh 323€M-
neHbl. He pekomeHayeTcs uCnbITbiBaTb OOHOBpPE-
MEHHO BCe Tpu dasbl, COeaVHEHHbIE napassesbHo.
McnbiTaTenbHoe HanpsxkeHue - 42 kB. lNMoabem
HanpsXeHWs Npu UCMNbITAHUAX NPOVU3BOANTCS MaBs-
HO B cooTBeTcTBUM ¢ TOCT 1516.2.

VcnbiTaHre nNpoaosibHOM U30ASLMN MMEET OCODEH-
HOCTM, BbI3BaHHbIE TEM, YTO BaKyyMHas n30nauus
ABJINETCH CaMOBOCCTaHaB/IMBAIOLLENCS - OHa BOC-
CTaHaBIMBAET CBOIO 3NIEKTPUHECKYIO MPOYHOCTb MO-
Cne UCKPOBOro paspsiaa MeXay KOHTakTaMuy Baky-
YMHOW AyroracutenbHon kamepsl. Mpyn nossneHuun
Taknx paspsnoB a/iekTpruyeckas NPO4YHOCTb BaKyyM-
HOW KamMepbl TONbKO YBENNYNBAETCS.

MpX BbICOKOBOJBLTHLIX WCALITAHUAX MOFYT MHOrOA
VMETb MECTO Takne UCKPOBbIE CaMOyCTpaHstoLme-
Csl pa3psaabl, BO3HUKAOLLME NPU HAMPSKEHUN BbiLLe
32-34 kB.
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[Mpn nosiBNEHUM UCKPOBbLIX Pa3pPsaoB cneayeT npe-
KpaTuTb afibHENLLNI NOOBEM HAMPAXEHUS, cnerka
CHU3UTb €ro, A0XAAaTbCs MCYHE3HOBEHUS Pa3psaoB
(10-15 cekyHp), nocne 4Yero NPoOAOIXUTb NMOALEM
HaNPsS>XXeHUs 00 AOCTUXEHUST HOPMUPOBAHHOIO UC-
NbITATE/IbHOrO YPOBHS.

Cepun NCKPOBbLIX Pa3psanoB ObICTPO BOCCTaHABIIM-
BalOT 1 MOBLILLAIOT 3NIEKTPUYECKYIO NPOYHOCTb BaKy-
YMHOIN N3051UUN Tak, YTO 3alMTHbIN aBTOMaT OT ne-
perpysku, kak npaBwusio, He ycnesaeT OTKYaTb UC-
MblTaTesibHYIO YCTaHOBKY.

B cnydae BO3HMKHOBEHUSI NCKPOBbLIX Pa3psiaoB npu
Hanps>xeHun Huxe 28 KB, a Takke HeyaayHbIX Momnbl-
TOK OBECTU BO BPEMS 3JIEKTPUYECKON TPEHMPOBKU
ANEKTPUYECKYIO MPOYHOCTb BaKyyMHOW Ayroracu-
TeNnbHOW KamMepbl 00 HanpskeHus 42 kB, Heobxo-
OumMo coobuatb 06 aToM B Gavaliliee permoHarb-
HOE MpeacTaBUTENbCTBO MPEANPUATUS-U3rOTOBU-
Tens.

Pe3ynbTaTbl MUCNbITAHUI MPOLOSIBHON MN30AALUN
KOMMYTALIMOHHOIO MOAY/SA AaloT CBeAeHus 00 anek-
TPUYECKOM NPOYHOCTN BaKyyMHOW OyroracmuTenbHOM
KamMepbl U Hann4YuM B Hen Bakyyma. lNpu notepe Ba-
Kyyma anekTpuyeckas NpoYHOCTb BaKyyMHOW Oyro-
racuTenbHOW kamepbl cocTtaBnsaeT nopsaka 10 kB. B
9TOM CJly4ae 3aluUTHbBIN aBToMaT OTKJIOYAET UCHbI-
TaTeNbHYI0 YCTAaHOBKY, TaK Xe KakK 1 Npu NnepekpbITun
BHELUHEWN U30A5LUN.

4.2.1.3.1amepeHne 371eKTpn4eckoro cornpoTmB-
JIeHWS] ITIaBHOV Lienu

Mi3amepeHmne anekTpmyeckoro ConpoTMBAEHNS NOCTO-
AHHOMY TOKYy (R) rmaBHOM uenu KOMMYTALMOHHOIO
MOAyNSA NPOBOAMUTCS C LeSIbio KOHTPONA KOHTaKTHbIX
COedMHEHWI, B TOM 4YUCe COCTOSIHUS MOBEPXHOCTH
KOHTaKTOB BaKyyMHOW oyroracutesibHOM Kamepbl.

[Mpu npon3BoacTBE KOMMYTALMOHHbLIX MOAYJIEN PeK-
noysepa npegnpusatne npoBOaUT U3MepeHne Co-
NPOTUBAEHNS TOKOBEAYLLEN LLenn Kaxaoro nosntoca,
pes3ysbTaTbl KOTOPbIX YKa3blBAIOTCS B MacrnopTe N He
NPeBbILLAIDT HOPMUPOBAHHOIO 3HAYEHUS.

M3mepeHHble 3HadyeHns R npu BBOOE pekoy3epa B
aKcnayaTtaumio MOryT Mo pasHbiM MPUYMHAM OT/IU-
4aTbCd OT NACMNOPTHbLIX OAaHHbLIX, B TOM 4YMCJiE N3-3a
NMPUMEHEeHA PA3HOTUMHbIX N3MEPUTEJIbHbIX r|p|/|60-
poB. MpoBOANTL N3MEPEHUS PEKOMEHAYEeTCs Npu-
6opamu, obecnedynBaloLMMM MOrpPeLIHOCTb He 00-

nee 5% tokom He meHee 10% OT HOMWHaNbLHOIO, Ha-
npumep MukpoommeTpoM MKKM-200 ¢ paboynm mns-
MepuTenbHbiM TokomM 200 A.

MonyyeHHbIE Nepen BBOAOM PEKIOy3epa B 9KCrya-
Taumio 3HaveHns R OOMKHbI MCNOAb30BaTbCA O
CpaBHEHMS CO 3HAYEHUSIMM, MNONyHaeMbIMU NPU NPO-
dunnakTUYeCKoM KOHTPOSE B MpPOLIECCEe 3KcryaTa-
umn. Ecnm namepeHHoe conpoTmueieHne dyaeT npe-
BbllLaTb HOpMMpyeMoe 3HadeHue Oonee 4em Ha
20%, cnemyeT NOBTOPUTb M3MEPEHUE, BbIMOJHMB
npenBapuTenbHo 5-7 onepauuii "BO". B cnyyae no-
BTOPHOr0 HECOOTBETCTBUS 3HAYEHUI NEPEXOAHOro
COMPOTUBNEHUS MMaBHbIX KOHTAKTOB TpeboBaHUAM,
yKa3aHHbIM B TEXHUYECKUX XapakKTEPUCTMKaX KOM-
MYTaLMOHHOIo MOAYINSA, peKkoMeHayeTcs oopaTuTb-
CS1 B pernoHasnbHoe npeactaBuTenbCTBO Npeanpus-
TUAN3rOTOBUTENS.

Mpu namepeHun R B yCnoBusix akcnayataumm cneny-
eT o0palLaTb BHUMAHME HA OTHOCUTENbHYIO Pa3HULLY
3Ha4yeHUn R B passinyHbIX Moilocax KOMMYTaLUOH-
Horo moayns. PasHmua B 25-30% mMoxeT cBuaeTenb-
CTBOBATb O HAPYLLUEHUN KOHTAKTHOro COeAMHEHNS B
MoJsItOCe C yBENNYEHHbBIM 3Ha4YeHneM R.

4.2.1.4. lNpoBepka paboToCcrnocobHOCTH Mexa-
HU3Ma PYYHOIrO OTK/IOYEHUS

Ona npoBepkn paboTOCNOCOOHOCTM MexaHM3Ma
PYYHOro OTKJIIOYEHUSI MOTAHUTE 3a KOMbLO MNpu
BKJTIOHEHHOM MMOJIOXEHUW TTTaBHbIX KOHTAKTOB MOAY-
n9. KOMMyTaUMOHHbIN MOAy b OO/MKEH OTKMOYUTb-
Csl, a KOMbLO A0/KHO 3adUKCUPOBATLCS B HUXHEN
no3numn.

Y6eputechb, 4TO peksioy3ep HaxoaMTcs B COCTOSA-
HUN MEeXaHNYeCKO U 3NeKTpU4eckom 610KMpPOB-
kn. lnsa aToro ybeamtecb B HanMymum Hagnucu
"OSM coil isolated™ B pazgene "Warning” Ha XK/,
naHenu ynpaeneHus wkada ynpaBfieHUs, KOTo-
pas 03HavaeT, 4TO Lenb KaTylleK 31eKTpOMarHu-
TOB KOMMYTALMOHHOIrO MOAYNS pa3opBaHa (KOH-
TAakTOM CreumanbHOro MmMKponepeksydaTens).
HaxmuTte kHonky BkatodeHns CLOSED Ha naHenw
ynpaeneHus. Peknoysep OOJIXEeH OCTaTbCs B OT-
KJIIOYEHHOM cocToaHUKM, a Ha XK B pasgene
"Malfunction” ponxHa nosABUTbCS HaONUCb
"Excessive Tc", curHanua3uvpytowas O HEBbINOJI-
HEHUWN PEKIOY3EPOM KOMaHObl BKIIOYEHUS.

BepHuTe KOMbLO PYYHOrO OTK/IOYEHUSA B UCXOL-



PYKOBOZACTBO MO 3KCIMJIYATALUM

(@ TABPUAA SAEKTPUK

TLWArI 674153.101 P3 W3MEHEHME 1

Hoe nonoxeHune. OHO A0JIXHO 3adurKcupoBaTbCs
B BepxHen nosuumun. Yepesa HeKOoTOpoe Bpems
Hagnuck "OSM coil isolated” n pazgen "Warning”
OOJIKHbl NCHE3HYThb.

Mocne aToro peksioy3ep MoXeT ObITb BKIIIOYEH.
4.2.2. UcnbiTanng wkada ynpaBneHus

1. MoakNoUMTE BHELLHMNI MCTOYHUK OMEpPaTMBHOINO
nUTaHus K Wwkady ynpasnieHus.

Bce nocnepyoume onepauum MOXHO NpoOBOAUTb U
NpW OTCYTCTBUM BHELLUHEro OrnepaTneBHOro nuTaHus,
T.€. Npy NuTaHum ot AB, HO 3TO MOXeT NPUBECTU K
NMOJIHOMY MK YacTUYHOMY paspsany Ab.

2. He meHee 4yem yepes 5 cekyHa nocne nogadm nu-
TaHus HaxmunTe kHonky ON/OFF Ha naHenu ynpas-
neHus. MNMpy 9TOM NPOUCXOAMUT BKJIIOYEHME MOAYyNS
6ecnepebonHOro NMTaHNs 1 rnogada aneKTpodHep-
rm Ha Mmoaynu wkada ynpaenenuda. lNanens ynpas-
JIEHNS NPU 3TOM OTKJTIIOHEHa.

3. NosTopHO HaxmuTe kHonky ON/OFF. MaHenb yn-
paBnieHnsa BKIIOYUTCA (SaropﬂTCﬂ cBeToanoabl U

KKIL).

4.Mpopomkante Haxmmatb kHonky ON/OFF. MMa-
Henb yrnpasieHus NepenneT B pexmnm TecTupoBsa-
HUS CBETOAMOLOB U KHOMOK ynpasneHus. Bce cee-
TOAMOAObl HAYHYT MUraTtb. Ha ancnnee otobpasntcs
berywas Hagnucb TEST. MpoBepbTe, 4TO MuUratoT
BCe cBeToanoapl. [poBepbTe NCNPABHOCTb KHOMOK
ynpaeneHnus: npm Haxaton kHonke ON/OFF no oue-
pean HaxumamTe KHOMKW ynpasneHus. Ecnv Hag-
nucb TEST npopgomkaeT nepemeLiarbcs no Auc-
nineo, TO Takas KHoMnka ucnpaeHa. Ecnu xe Hagnmnce
TEST ocTaHoBUNach, TO KHOMKa HEMCNpaBHa.

5.0tnyctute kHonky ON/OFF. Ha XK, nosButcs
MeHto "SYSTEM STATUS". Y6eauTtecb, 4TO HET HuU-
Kaknx npeaynpexaatoLmx coodLeHni ('Warning")z)
1 coobLLeHMin 0 HemcnpaBHocTax ("Malfunction™).

Bbibepute ctpoky "UPS" n Haxmute ENTER. Mo-
asutca MmeHio "UPS STATUS". lNpoBepbTe COCTOSA-
HWe NuTaHus wkada ynpasneHuns. Menio "UPS STA-
TUS" cogepXuT cnenyoLLyto MHpopmauuio:

+1-st AC input, 2-st AC input - Hannyue BHeLWHero
ornepaTuBHOIrO NUTaHus no 1-my mn 2-my Bxony
nnTaHus Wwkada ynpaeneHus;

- Ubt - HanpsixeHne AB;

« Ibt - Tok 3apspa Ab (6e3 3Haka - 3apsag Ab, co
3HakoMm "-" - paspsg Ab); - Cbt - octatouHas em-
KOoCTb Ab;

+ Ext. load - Bk/Il0O4EHNE/OTKIII0YEHME NUTaHNUSA
BHELLHEN HAarpysKu.

CocTosHME nNuTaHug wkada ynpaBneHnUs MOXHO
NPOBEPUTb U C MOMOLLbLIO NEPCOHANbHOr0 KOM-
netotepa (MK) ¢ ycTaHOBAEHHOW Ha HEM MNpo-
rpammonn TELUS - B okHe System status/UPS
status B pexume Online cBs3n co wkadom yn-
paBneHus (nogpobHee cM. "PykOBOACTBO MOJb-
3oBaTtenda TELUS).

6. BoinonHnTe He MeHee 5 onepauuini BKIIOYEHUS
M OTKJIIOYEHUA peknoy3epa. VimenTe B BUAy, 4TO
BKJIIOYEHME peksoy3epa C naHenu ynpabfieHus
nnu c NK BO3MOXHO, eCnn YCTaHOBNIEH PEXUM
MecTHoro ynpasneHus LOCAL, BknwyeHue no-
cpeacteom MZBB mnnn SCADA-cuctemsbl - ecnu
YCTQHOBMIEH PEXWUM AUCTAHLMWOHHOIrO yrnpasne-
Hus REMOTE.

BHumaHue! Peksioy3ep He MOXeT ObITb AOMNYLLEH K 9KCrlyaTauumn, ecniv XoTa Obl 0HO U3 NPUBEAEHHbIX Bbl-
Lie MUCnbiTaHWi He BbINo NpoaeHo. B gaHHOM cnyyae obpatuTech B Gnmxaiiiee permoHanbHoe npeacTasu-

TeJIbCTBO NMpeanpunaTna-m3rotoBuTesida.

4.3. HacTpoiika cuctemMHbiX NnapamMmeTpoB u ycTaBok P3uA

HacTpoliky CUCTEMHBIX NapaMeTpPoB peksioy3epa 1 BBOA, YCTAaBOK P3MA MOXHO BbIMNOSHUTbL KakK C NaHenu yn-
paBneHus wkada ynpaBneHus (3a NCKJItoYEHNEM HEKOTOPbIX HACTPOEK, YTo ByaeT oroBopeHo), Tak 1 ¢ MK no-

cpeacTBoM nporpammbl TELUS.

BHumaHue! HacTtpoika cnucteMHbix napamMeTpoB 1 yctaBok P3MA ¢ naHenn ynpasneHust u ¢ NK BoO3MoxHa
TOJIbKO B TOM CJly4ae, eC/in yCTaHOBJIEH MECTHbIN pexunm ynpaenenus (LOCAL).

"B cnydae nutaHus Toibko oT Ab B pasaene “Malfunction” 6yaet BbiBeeHo coobleHne “Battery supply”
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4.3.1. HacTpolika CUCTEMHbIX NapaMeTpoB

HacTpoiika cuctemMHbix NapamMeTpoB Heobxoamma
ona yHKUMOHUPOBAHUA cucTeMbl becnepeboit-
HOro NuUTaHus, cuctembol namepenunsa, SCADA-cu-
ctembl, MABB, 4yacoB peasibHOro BpeMeHu n ap.
HacTpoiika CMCTEMHbIX MapamMeTpPOoB C NaHenm yn-
paBfiieHNs OCYLLEeCTOCYLLECTBNSETCS B MEHIO
"MAIN MENU" / "System settings” (cm. Puc.
3.33). B peknoysepe yxe CyLLeCcTBYIOT HAaCTPOWKM
CUCTEMHbIE MapamMeTpoB "MNO yMOn4YaHui" (CM.
MpunoxeHue 6 n Tabn. 3.21 - Tabn. 3.23), koTO-
pble HEOOXOAUMO M3MEHUTb B COOTBETCTBUU C
KOHKPETHbIM NPOEKTOM NPUMEHEHUS.

4.3.1.1. Hactpovika cucTeMbl U3MeEPEHUS

HacTtponkun cuctemol namepenmsa (ME settings) npu-
BefeHbl B n. 3.5 (Tabn. 3.9).

BbINONHUTE HEOOXOAUMbIE HACTPOWKU CUCTEMBI
M3MEPEHMNA: YCTAHOBUTE HaNPSAXeEHMEe U 4acToTy
ceTn, KoOoadPUUMeHTbl TpaHchopMaLm N3mMepm-
TesNbHbIX JATYMKOB TOKA M HAMPSXEHUs, UHTEpPBar

BPEMEHU MeXAy W3MEPEHUSAMM MOLLHOCTU ONd
NOCTPOEHMSa rpadunka Harpysku.

HacTpoika ¢ naHenn ynpaBneHusi OCyLLLECTBSETCS
B MeHto "MAIN MENU" / "System settings” / "ME set-
tings” (cm. Puc. 3.33).

KoadpdunumeHTsl TpaHcHOpMaLUmM N3MEPUTESIbHBIX
[0aT4YMKOB TOKa U HanNps>XeHWs Ha Mpou3BOACTBE
M3MEPSAOTCA OTAENIbHO 19 KaXO0ro Moaynsa KOMm-
MyTauMoHHoro. Ona obecneyeHns BbICOKOW TOY-
HOCTN n3MepeHus B Wkad yrnpasieHUs, KOTOPbIN
OyoeT MCnosib30BaTbCs C KOHKPETHbIM KOMMYyTa-
LMOHHbIM MOAyJ/ieM, HEOOXOANUMO BHECTU AaHHblE
no koadpduumeHtam TpaHchopmaunum namMepwu-
TeJIbHbIX 4ATYMKOB TOKA U HAMNPSAXKEHUSA 3TOM0 KOM-
MYTaLUMOHHOIro Moayns. TN AaHHbIE NMpeacTasne-
Hbl B NAcropTe Ha peknoysep.

Hactponka ¢ MK ocywecTeBngerca nocpencTtsom
nporpammbl TELUS B okHe System settings (pa3aoen
ME settings), OTKPbITUE KOTOPOro NMPOUCXOOUT Ha-
XaTuem KHOMKn System... B OkHe Device BblIOpaHHO-
ro peknoysepa.

BHumanue! B ToM criyvae, ecnv JaHHble No KoadduumeHTam TpaHchopmaLmm U3MepuUTesibHbIX JaTYNKOB 1A
KOHKPETHOro KOMMYTaLMOHHOIO MOAYNs He OblnKn 3anucaHbl B WKad ynpaBaeHns uin 3anucaHbl 455 KOMMyTa-
LIMOHHOIO MOAYNS C APYrM 3aBOACKMM HOMEPOM, TOYHOCTb M3MEPEHUNS TOKOB U HANpPsiXXeHuin 6yaeT NOHMKeEHa.

4.3.1.2.HacTtpovika cuctembl 6ecriepeboriHO-
ro nuTaHus

HacTtpoliku cuctembl 6ecnepeboinHOro nuTaHus
(UPS settings) npuBegeHbl B N. 3.4 (Tabn. 3.7).

HacTpoiika ¢ naHenn ynpasneHns OCYyLLECTBIISIETCS
B MmeHio "MAIN MENU" / "System settings” / "UPS
settings” (cm. Puc. 3.33).

BknioyeHmne/oTko4YeHe NUTaHUS BHELUHEro YCT-
poncTtBa OT cucTemMbl HecnepeboiriHOro NUTaHus
peknoy3epa ocyuiectenaerca B MmeHio "MAIN MENU"
/ "System status” / "UPS status” B ctpoke "Ext. load"”

(On/Off - BKNOYEHO/OTKIIIOYEHO).

Hactpoinka ¢ K ocyuwecTtBagercsa nocpencrtsom
nporpammbl TELUS B okHe System settings (pa3aen
UPS settings), OTKpbITME KOTOPOro NPOUCXOAUT Ha-
XaTtmem KHorku System... B okHe Device BbIOpaHHO-
ro peknoysepa.

BknioyeHne/oTknioyeHne nuTtaHnua BHELIHEro YCT-
poricTBa OT cucTeMbl 6ecnepedboMHOro nuTaHus
peknoysepa ¢ K BbinonHaeTcs komaHaon Switch
external load On/Off B meHto On-line (BOCTynNHa B pe-
xunme On-line cBA3W co WKadoM ynpaBneHus).

4.3.1.3. HacTtporika 4acoB peasibHoro BpeMeHu

[Mpn nocTaBke peknoysepa 4acbl peanbHOro Bpeme-
HW HEe HaCTpPOeHbl. HacTponkn 4acoB peasibHOro
BpemeHu (RTC settings) npueeneHs B n. 3.7.

YctaHoBuTe popmat gaTtbl U BDEMEHU N BbICTABUTE
MX TEKYLUME 3HAYEHUS B MEHIO MAHENW ynpaBieHns
"MAIN MENU" / "System settings™ / "RTC settings”
(cm. Puc. 3.33).

YCTaHOBKY TeKyLLeN AaTbl U BPEMEHN MOXHO BbIMOJ-
HUTb ¢ MK komaHgon Set current PC date and time B
MeHio Online (poctynHa B pexume On-line cBa3n co
wikapom yrnpasneHus). [Npu aToMm B LWkady BbICTABUTb-
CH 3Ha4YeHWs 0aTbl U BpEMEHW Takue xe, kak B MNK.



PYKOBOZACTBO MO 3KCIMJIYATALUM

(@ TABPUAA SAEKTPUK

TLWArI 674153.101 P3 W3MEHEHME 1

4.3.1.4. Hactpovika cuctembl CBSI3u C Nepco-
HaJIbHbIM KOMIIbIOTEPOM

[na ycnewHoro nogknodeHus MK K peknoysepy He-
06X0aMMO BbIMONHUTL PAa, TpeboBaHWn, OOHUM N3
KOTOPbIX SIBASIETCA COOTBETCTBME 3HAYEHUI CKOPO-
CTW Nepefayn faHHbIX, 334aHHbIX NOJIb30BaTENIEM B
TELUS (B meHio Tools-Options Bknagka Common
napameTp Exchange speed (bit per second)) n B me-
HIO naHenun ynpasneHus "MAIN MENU" / "System
settings” / "PS settings” (Baud rate). Bo3moxHble
3Ha4YeHNss CKOpPOCTen nepegaym nHdopmauum npu-
BeaeHbl B 3.10.2.

Opyrum TpeboBaHneM ANs yCNewHoro noaksye-
HUS aBnsieTcsa BblIbop B nporpamme TELUS Heobxo-
AuMoro HammeHoBaHus nopTa MK, k kotopomy By-
OeT noaknwyaTtbCcs wkad ynpasfieHUs (B MeHI0
Tools-Options Bknagka Common napameTtp Serial
port to exchange the device through).

4.3.1.5. Hactporvika moaynew ANCKPETHbIX BXO-
/10B/BbIXOL0B

Hactporikn MABB (/O settings) npuBegeHsl B .
3.10.3. Hymepauumsa Bxopos/Bbixogos MIBB npuse-
neHa Ha Puc. 3.21 n Puc. 4.9.

Bbibop pexuma pabotel MABB (E/D/Test - BBe-
0EH/BbIBEOEH/TECTOBbLIA PEXMM) C NaHenu yn-
pasneHunsa ocyuiecTtenasetca B MeHto "MAIN
MENU" / "System settings” / "1/O settings™ (1/01
mode, I/02 mode) (cm. Puc. 3.33).

Hactpownka BxopoB MIBB ¢ naHenn ynpasneHus
ocyuwectensetcsa B meHio "MAIN MENU" / "System
settings™ / "l/O settings” B pasgene "Inputs” (cm.
Puc. 3.33). Ona HacTpolikn Heo6xoaMmMo BblOpaTb
HOMep auckpeTHoro Bxona MABB N21 (1/01) wnnanm
MABB N22 (I/02) u B OTKPbIBLLUEMCS MEHIO NMPUCBO-
UTb HYXHbI CUrHaN ynpasneHus.

HacTpoiika Bbixonos MABB ¢ naHenwn ynpasne-
HUa ocyuwecTtengetrca B MeHio "MAIN MENU" /
"System settings” / "I/O settings” B paspene
"Outputs” (cm. Puc. 3.33). nsa HacTpohkn Heob-
X0OAMMO BbiOpaTb HOoMep Bbixoga MJABB N2
(1/01) nnn MABB N22 (1/02) n B OTKpbIBLUEMCS
MEHIO 3aaTb HYXHble BDEMEHA 3a4ep>XKn cpaba-
ToiBaHuA (Trec) n cobpoca (Tres), B none "Type"
BbIOpaTb TUM cUrHanoBs un B nosne "Signal map” yc-
TaHOBUTb TPeByeMble CUrHasbl, Ha KOTOpbIE O0N-
XeH pearnposaTtb Bbixog M/BB.

Bbibop pexuma pabotsl MABB ¢ MK nocpeactsom
nporpammbl TELUS B okHe /O settings kHOMKOM
Mode, OTKpbITME KOTOPOro MPOUCXOAUT HaXKaTMEM
kHonku //O... B okHe Device BbIbpaHHOro peksioy3sepa.

HacTpownka Bxonos MABB c MK ocyuwiectensercs
nocpeacTsom nporpammel TELUS B okHe /0 set-
tings B pasgene Input settings. na kaxnoro v3
OVCKPETHbIX BXOAOB C MOMOLLbIO JIMHENKU MPO-
KPYTKN HEOOXOAMMO BbiOpaTb KOMaHAy ynpase-
HMa nnn npuceouTtb "Disable”, ecnu Bxoa He Oy-
[eT MCcnonbL30BaTbCS.

HacTtpowka Bbixopos MABB c MK ocylwectenaeTca
nocpencteom nporpammel TELUS B okHe I/O set-
tings B paspene Output settings. nsa kaxnoro us
BbIXOLOB 324al0Tcsl TpebyeMble BpeMEHA 3a4eP>KKM
cpabatbiBaHus (Trec) n copoca (Tres). B nogpasne-
ne Types pacrnofioxXeHbl KHOMKU nepexoga B OKHO
HacTpoOWKn curHanoB Signal map. B 3TOM OKHe He-
obxoommo cHa4vana B pa3aene Output type ¢ nomo-
IO NIMHENKM NPOKPYTKM BbIOPATb TMM CUFHAOB.

Mpy N3MeHeHn TMna CUrHas0B BO3HMKAET 3arnpoc
Ha noaTBepxaeHue nameHeHna (Confirm). B cnyyae
M3MEHEHUS Tuna CUrHaAOB BCE BbINOSIHEHHbIE
HACTPOWKN curHanoB B rpade Signal map nukenou-
pytoTcs. B 3aBMCMMOCTM OT BbIGPaAHHOro Tuna curHa-
nog. B rpade Available output settings 6yayT nepevnc-
JIEHbl BCE BO3MOXHbIE CUTHAJbl, KOTOPbIE MOXHO 3a-
Kpenutb 3a HacTpamBaeMbiM Bbixogom MBB. Kak
yXXe 0TMeYasnoch, 3a KaXablIM BbIXOJOM MOXET ObiTb
3akpensieHo 0o 8 curHanoB O4HOro Tuna ¢ AenNCTBU-
eM no cxeme norudeckoro "UJIN". 3akpenneHHble
cuUrHanbl nokasbiBatoTcs B rpade Signal map. Jobas-
NleHne B 9Ty rpady curHana mnn yganeHue u3 Hee
curHana ocyulectensieTca kHonkamm Add 1 Remove.
B paspgene Description BOSHUKAET KpaTKOe onmcaHne
curHana npmv ero Bblbope.

Mpw BbIOOPe Tuna curHanos (Output type) B rpade
Signal map OypeT aBTOMaTU4ecku 3adaH obLmin
CUrHan gns CUrHanoB gaHHoro tuna. Ecnn Heobxo-
OVMO KOHKPETU3NPOBaTb NMPUYMHY COObITUIA, TO CHa-
yana B rpady Signal map kHonkon Add pobasnseTcs
HY>KHbI CUFHa U NNLWb 3aTeM KHOMKOM Remove Bbl-
BOAMTCS 0OLWMIA curHan. Hanpumep, onst TMnoB Cur-
HanoB "Open” no ymonyaHuio 6yaeT 3adaH curHan
Open, curHanuavpywLwmii o ntobomM OTKIHHEHUN
peknoysepa. Ecnm Heob6xoauMo KOHKpPeTU3npoBaTb
NPUYNHY OTKITIOYEHUS, HANPUMEP OTKJIIOYEHUE C na-
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Henu ynpaeneHus, To cHadana B rpady Signal map
pobaensetcsa curHan Open(MMI), a 3aTem BbIBOAUT-
csa curHan Open. Ecnn curHan Open ocTaHeTcs B
rpade Signal map, To pgaHHbI Bbixog MIBB 6yaet
CUrHanuamposaTtb 00 OTKJIIOYEHMM NO 060N NpUYK-
He, T.K. CUrHasbl OENCTBYIOT MO CXEME NIOrMYEeCKOro
"nnne.

Ona npoeepkn paboTocrnocoOHOCTU AUCKPETHBIX
BXOA0B 1 BbixoaoB MBB Heob6xooumo npoBepsie-
Mbln MABB nepesectn B pexum "Test”. B aTom pe-
XMME nofaya ynpasfsiOWLErO HANPSKEHUS HA Jo-
OO0W U3 ANCKPETHBLIX BXOAOB NPUBOAUT K cpabaTtkiBa-
HUIO BCEX BbIXOAHbIX pesie. [py 3ToM cama komaHaa
yNpaeBieHuns, Ha KOTOPYIO 3anporpaMmmMmMpoBaH anc-
KPETHbI BXOA, HE BbINOMHSAETCS. Takum o6pas3om,
nooyepeaHo noaasas ynpaBnsiOLLEe HanpskeHue
Ha OMCKPETHble BXOAbl U KOHTPOMMPYS cpabaTbiBa-
HMe BbIXOOHbIX pefie, NpoBepsieTcs paboTocnocob-
HOCTb BCeX BXO40B 1 Bbixogos MBB.

CpabaTtbiBaHMEe BXOLOB W BbIXOA0B MOXHO MpO-
KOHTPOJINPOBATb KaK C nNaHenn ynpasJieHUdA, TakK n
¢ NK nocpeactsom nporpammbl TELUS. KoHTponb
cpabaTbiBaHUSA C MaHeNn ynpaBJfiEHUS OCYLLECTB-
naetca B meHtio "MAIN MENU" / "System status” /
"1/0 status” (cm. Puc. 3.30). B pazgene "Inputs”
KOHTPONMPYETCH COCTOSHME BXOAOB, a B pasfaene
"Outputs” - cocTosiHMe BbIXOA0B. BO3MOXHbI cne-
aywowue coctosaHus: "On" - BXO4 WAW BbIXOS, akK-
TUBHbI (HaxoasaTcs B cpaboTaBLIEM COCTOSHUWU),
"Off" - BxO4 1N BbIX04, NacCUBHbI (HAXOOATCS B HE
cpaboTaBwemM coctosaHum), "N/A" - MABB He unc-
nonb3yetcyd (pexum "D").

KoHTponb cpabaTtbiBaHus ¢ K ocyuiectensaeTcs B
pexume On-line cBs3n B okHe Device BbIOpaHHOIO
peknoy3epa BO Bkiaake System status B pasgene
I/0 status. O603Ha4YeHNs COCTOSAHUS BbIXOO0B U Bbl-
XO[0B aHaNOMM4YHbl OMMCAHHBLIM BbILLIE.

4.3.1.6. Hactporika SCADA-cucTembl
Hactpowkn SCADA-cuctembl (SCADA settings) npu-

BedeHbl B . 3.10.4.

C naHenu ynpaeneHuss B meHio "MAIN MENU" /
"System settings" / "SDADA settings" MOXHO 3a4aTb
TONIbKO OCHOBHblIe HacTpoikn SCADA-CUCTEMBI,
oTobpaxeHHble Ha Puc. 3.33 (cm. Takke n. 3.10.4).

MonHyto HacTporiky napameTpoB SCADA-cucTeMbl
MOXHO OCYLLLECTBUTb TOJLKO ¢ K nocpencTesom npo-
rpammbl TELUS B okHe SCADA settings, OTKpbITUE KO-
TOPOro npoucxoamt Haxxatuem kHonku SCADA... B Ok-
He Device BbIOpaHHOIO pekJioy3epa.

Ecnu nutanmne YC OyneT OCyLLecTBAATLCS OT CUC-
Tembl 6ecnepeboiiHOro NuTaHusa wkada ynpasne-
HuA, Heobxoammo B okHe SCADA settings Bo Bknag-
ke Port settings otmeTute Modem is powered from
external load.

4.3.1.7. Hactporika ynpasrieHuss "ropssymmun’”
KHOMKamu

ﬂ,ﬂﬂ NCKNIOYEHUA HenpaBWJIbHbIX WA Cﬂy‘-IaIZHbIX
oencTeui "ropsaumne” KHONKM BBOAA/BbiBOAA 3ALUMIT U
aBTOMATMKM Ha NaHenu ynpaeaeHus (cm. n.

3.10.1.7) moxHO 3a610KMpPOBaTh.

PaspelueHune nnm 6noknpoBka yrnpasseHus "ropsym-
MU" KHOMKaMKU C NaHenNu ynpasfieHnst OCYLLLECTBIIS-
etca B meHto "MAIN MENU" / "System settings” /
"MMI settings™ (cm. Puc. 3.33). [Inga kaxaom KHOMKK
ycTaHaBnmBaetca "E", ecnu ynpaBneHme KHOMKOM
paspewaetca n "D", ecnu ynpaBneHUE KHOMKOMN
onokupyeTcs.

PaspeweHne nnm 6nokMpoBka ynpaBfieHus "ro-
psunmn” kHonkamu ¢ K ocywectBaserca no-
cpeactBoMm nporpammbl TELUS B okHe System
settings (pasgen MMI settings), oTkpblTue KOTO-
pOro NpPoOMCXOAUT HaxaTnmem KHoMnku System... B
OkHe Device BbibpaHHOro peknoysepa. "Topsaune”
KHOMKW, ynpaBieHe KOTOPbIMU C NaHEeNn ynpas-
JleHna paspeluaeTtcsd, OTMevalTCs raskon, yn-
paBfiEHME HE OTMEYEHHbIMU KHOMKamMn 6yaeT 3a-
6710KMpPOBaHO.

BHumaHume! [Npun HacTpolike CUCTEMHbIX NapamMeTpoB peknoyaepa ¢ MK nocpenctsom nporpammbl TELUS oHu
OyoyT 3arpy>XeHbl B PEKSIOY3epP TOMbKO NMOCE BbIMNOJHEHUS onepauun 3arpy3ku (cMm. n. 4.3.3 n "PykoBoaCTBO

nonb3oBaTtens TELUS").

BHumanume! B wikady ynpaBneHus peksoy3epa yxxe 3aHeCeHbl YCTaBkM "Mo ymonyaHunio". byabte BHMMaTENb-
Hbl, MPOCMOTPUTE BCE 3alUnThl, BbIBEAUTE T€ PYHKLMMU, KOTOpble Bam He noTpebytoTcs, M3BMEHUTE YCTaBKN B
COOTBETCTBUU C Bawwmm npoekTom. YCTaBku "No ymon4aHmio” npuseneHsl B NpunoxeHun 6.
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4.3.2. Hactpoiika yctaBok P3 u A

OnucaHne pyHkumin P3WA, a Takke 0603Ha4YeHUs
[Mana3oHbl yCTaBOK NpuBeAeHb! B M. 3.6.

B meHio naHenu ynpasneHua "MAIN MENU" /
"Groups settings™ nepeyncneHbl rpynnbl YCTaBOK C
X HaumeHoBaHuaMU (cMm. Puc. 3.32). HanmeHoBa-
HWS FrPyNN YCTaBOK MOTYT 6bITb M3MEHEHKI TOJIbKO C
MK nocpeacteom nporpammbl TELUS. B 310 e me-
HI0O MOXHO Takke nonacTtb M3 MeHlo "System set-
tings", BoiGpaB B Hem "Grp”.

Bbibupass Heo6xoOMMYyKO Tpynny yCTaBoOK, MOXHO
nepenTn B MEHIO HACTPOMKN AAHHOW rpynmnbl ycTa-
BOK - MeHto "GRPi settings” (3goecb 1 panee i - Ho-
Mep rpynnbl yCTaBokK). B MeHI0 HacTponkn i-in ak-
TUBHOW rpynnbl YCTABOK MOXHO TakXke nonacTtb 13
MeHIo "System settings”, BbiOpaB B HeEM "i" (HOMep
rpynnbl yCTaBOK).

M3 meHio "GRPi settings” MOXHO nonacTb B MEHIO
HaCTPOWKM YCTaBOK KaXAOW 3aliuTbl U aBTOMa-
TUKN, BblOpaB onpeneneHHoe MeHio (cMm. Puc.
3.32):

+"OC" - nepexo, B MEHIO HACTPOMKM YCTABOK CTY-
MeHen TOKOBOW 3alimTbl OT MexaydasHbix K3
("GRPi OC"), n3 KoToporo MO>xHo0 nonactb B Me -
HIO HACTPOWKM ycTaBoK BTX kaxxgom cTyneHun
3TOW 3aLUMNThI;

+"EF" - nepexon B MEHIO HACTPOWMKM YCTABOK
cTyneHen TokoBoM 3awmtbl oT K3 Ha 3emnio
("GRPi EF"), n3 kotoporo MOXHO nonacTb B
MEHIO HaCTpOWnkM yctaBok BTX kaxpgon ctyne-
HWN 3TOW 3aLUMThI;

«"LL" - nepexon B MEHIO HACTPOWKK YyCTaBOK pe-
xuma "Pabota Ha nnHun” ("GRPi LL"), n3 koTto-
POro MOXHO MONacTb B MEHIO HAacTporkn BTX 3a
wmT oT MexaydasHbix K3 1 K3 Ha 3emnto B 3TOM
pexvme;

«"SEF" - nepexo, B MEHI0 HAaCTPOIKN yCTaBOK
CTyNneHen TOKOBOW 3alLnTbl OT O4HOMAa3HbIX 3a-
MblkaHuii Ha 3emmio ("GRPi SEF"), ns kotoporo
MOXHO NOMacTb B MEHIO HACTPOMKM ycTaBok BTX
KaXO0w CTYMeHU 3TON 3aLUThI;

«"UF" - nepexon B MEHIO HACTPOWMKN YCTaBOK
A4YP ("GRPi UF");

«"UV" - nepexon B MEHIO HACTPOWMKN YCTaBOK
3MH ("GRPi UV");

-"ABR" - nepexos B MEHIO HACTPOWMKN YCTABOK
ABP ("GRPi ABR");

+"VRC" - nepexof B MEHIO HACTPOWMKN pexmma
HanpaB/IeHHOCTU N YCTaBKW MO HanNpPs>XeHWio Ha
nuTaloLlen ctopoHe ansa AlMB ¢ KoHTponem Ha-
npsokeHns n ABP ("GRPi VRC™);

+"AR: OCEF ..." - nepexopn B MeHi0 HacTporiku AlB
C MYCKOM OT 3awmT oT MexaydasHbix K3 1 K3 Ha
3emnto ("GRPi AR OCEF"), n3 koToporo MoxHo
nonactb B MeHI0 HacTpounku kaptel AlNB ("AR
OCEF MAP");

*"AR: ... SEF" - nepexop B MeHo HacTpowkun AlNB ¢
MYCKOM OT 3aLluT OT 0gHOda3HbIX 3aMblKaHW HA
3emnio ("GRPi AR SEF"), n3 koToporo MOoxHo rno-
nacTb B MEHIO HacTpolku kapTel AlB ("AR SEF
MAP™);

+"AR: ... UV" - nepexopn B MeHio HacTpowkn AlNB ¢
nyckom ot 3MH nocne Bo3spata 3MH ("GRPi
AR UV");

+"DE: OC ..." - nepexon B MEHIO HACTPOWMKN Ha-
NPaBNEHHOCTU CTyNeHen 3awuTbl OT Mexaydas-
HbIx K3 ("GRPi DE OC");

+"DE: ... EF" - nepexod B MEHIO HAaCTPOWKM Ha-
npaBfIEHHOCTW CTyrneHen 3awnTbl 0T K3 Ha 3eM-
no ("GRPi DE EF");

+"DE: ... SEF" - nepexon B MEHIO HAaCTPOMKU Ha-
NPaBNEHHOCTU CTyMNeHer 3awuTbl OT oaHoda3-
HbIX 3aMblkaHun Ha 3emnio ("GRPi DE SEF");

"CLP" - nepexon B MEHI0 HAaCTPOWKM YCTaBOK ane-
MeHTa OTCTPOMKN MPU BKIIIOYEHUN HA "XONOAHYIO
Harpy3ky" ("GRPi CLP");

+"IR" - nmepexon B MEHK HACTPOWKWM YyCTaBOK
3/1IeMeHTa OTCTPOMKM OT MYCKOBbIX TOKOB
aoBuratenen n 6POCKOB TOKa HaMarHMYMBaHUSA
("GRPi IR");

«"TTA" - nepexon B MEHIO HACTPOWKM YCTaABOK 3J1e-
MEHTa OOMOJIHUTENIbHON BbIOEPXKN BPEMEHU
("GRPi TTA™).

Kaxpas u3 cTyneHen TOKOBOWM 3aWmTbl OT MeXOy-
dasHbix K3 n K3 Ha 3emsto MoOXeT ObiTb BbiOpaHa
HanpaBfeHHOW NN HeEHaNPaBNEHHOW OTAENbHO OT
OCTalibHbIX CTYNEeHEen 3amThbl. YCTaBK/ HanpasJfieH-
HbIX CTyNneHein BbIOMPAaOTCH HE3aBUCUMO OJ1s1 KaxK-
[,0ro HanpasJ/IEHUS MOLLHOCTMU.
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HanpaBnieHHOCTb Kaxa0Wr CTyrneHu 3almT B MEHIO
"DE: OC...", "DE: ... EF", "DE: ... SEF" ycTtaHaBnmBa-
etca B padgene "DE control map” (E/D - HanpasneH-
HOCTb BBeleHa/BbiBeAeHa).

OTCYET NONOXUTENBHOMO Yryla MakCUMasIbHO YyBCT-
BUTENIbHOCTW )11 HAnpPaBfIEHHbIX CTYMEHEeN OocyLle-
CTBSIETCS OT BEKTOPA HaNpsiXeHUst IpsiMoi nocneno-
BaTEIbHOCTM K BEKTOPY TOKa NPSIMO NOCeA0BaTENb-
HOCTV NPOTMB YaCOBOW CTPENIKM MPY NPOTEKaHNM TOKa
oT BbIBOAOB A, B, C k BbiBOgaM R, S, T KOMMyTaLMOH-
HOro MOAyns. YCcTaBka no yrily MakcumasbHOM YyBCT-
BUTENBbHOCTK (At) ycTaHaBnmBaeTcs B MeHio "DE: OC
..","DE: ... EF", "DE: ... SEF".

OpHa 13 cTyneHen TOKOBbIX 3aLLUUT OT MexXaydasHbIX
K3 1 K3 Ha 3emnio (OC3 n EF3) nmeet He3aBUCHMYIO
BPEMSATOKOBYIO xapaktepuctuky (BTX). [se gpyrue
CTyneHu Nno BbIGOPY NoNb30BaTENS MOFYT UMETb JIn-
60 3aBucumyto BTX, nmbo He3aBucumyio BTX.

[na HaCTPOWKM TOKOBOM 3aLUMTbI MOXHO UCMOJ1b30-
BaTb 12 cTtaHgapTHbix BTX (4 - M3K, 8 - ANSI) vnn
co3aaTtb cobcTBeHHYO BTX (xapakTepucTmky nosb-
30BaTtens). XapakTtepucTuku cTaHgapTHbiXx n BTX
nosb3oBaTens npueseaeHsl B MNpunoxeHuu 5.

TokoBasi 3awmTta OT OAHOGdA3HbLIX 3aMblKaHUM Ha
3eMJIi0 VIMEET MO OOHOWN CTYNeHU NS KaXaoro Ha-
rnpaB/ieHNSa MOLLIHOCTW C He3aBucmmom BTX.

HacTtpoiika AlNB ¢ nyckom oT /10601 3aLMTbl BbINOJ-
HaeTcs ¢ nomowsio kapTbl AlNB (AR map). Kapta
AlMB pns 3awmt ot MexaydasHeix K3 (0OC), K3 Ha
3emnto (EF) n ogHodasHbIX 3aMblKaHUN Ha 3EMJIIO
(SEF) npegnctaBnsaet coboii Tabnuuy (cm. Puc.
3.32), roe kaxpas cTpodka npeactasnseT onpene-
JIEHHYIO CTYMEeHb 3almMThl, @ cTonbeL, - Homepa oT-
KIoYeHnn (T.K. MakcumanbHoe konmyectso AlB ot
3TUX 3aWNT - 3, TO BCEro BO3MOXHO 4 OTKJIIOHEHUS).
Ha nepeceyeHun CTPOK 1 CTONOLOB BbICTABNSETCS
oaHa u3 6ykB D, R, L unu A (D - cTyneHb BbiBeAeHa,
R - pencrteue Ha oTko4eHNE ¢ paspeweHmnem AllB,
L - pmencrteue Ha oTk/o4eHme ¢ 3anpetom AlB, A -
OEencTBMeE TONbKO Ha curHan - cM. Tabn. 3.11). Takmum
006pas3omM onpenenseTcs AeNcTBMe Kaxaom CTyneHn
3alMTbl HA KaXXA0M OTKIIOYEHUM (B KaXAO0M LMKIe
AlB). Bbloepxku BpemeHun AlNB siBRsitoTCcs o6LWwWyMm
ON19 TOKOBbIX 3awwmT oT MexaydasHbix K3 1 K3 Ha
3eMJ10.

Cnenyet OTMETUTb, YTO NEepBble CTYNeHu 3aliuT oT
MexaydasHbix K3 n K3 Ha 3emnio (OC1+, OC1-,

EF1+, EF1-) 3apgaloT makcrumManbHO BO3MOXHOE YiC-
no AlB v ana apyrux ctyneHen. T.e. ecnu, Hanpu-
mMep, ang ctynedn OC1+ 3apaHo ogHokpaTHoe AlB,
T0 anga ctyneHen OC2+ n OC3+ konnyectBo AlB He
MOXeT npeBbicuTb 1. ECnn nepBas cTyneHb BbiBEAE-
Ha (D), TO aBTOMaTU4eCKN BbIBOOAATCHA U OCTaNlbHbIE
CTyrMeHn.

Ha curHan (A) MoryT oencTBoBaTb TOJIbKO MNepBble
ctyneHn 3awmt (OC1+, OC1-, EF1+, EF1-), npwu
9TOM OCTaslbHble CTYNEHN aBTOMaTMYECKM BbIBOOAT-
CS U3 OEeNCTBUS.

Mo BbIOOPY nonb3osatesis AlNB MoxeT ObiTb BbIMNOJI-
HEHO C KOHTPOJIEM HanpsXeHus, T.e. NoJsib3oBaTesb
MOXET yKa3aTb CTOPOHY, C KOTOPOWM MOXET OblTb NO-
[aHO nuTaHue 1, COOTBETCTBEHHO, pa3peLueHo AlB,
nnn 6e3 KOHTPONS HanpshkeHus. KOHTponb Hanps-
xeHus npu AMNB paspelwaet ABIT Tonbko B cny4vae
HaNMYMs HANPSXEHUSA CO CTOPOHbI UCTOYHMKA NUTA-
HUS Bbllle YCTaBKM M OTCYTCTBUS HaMpPsXXeHUs CO
CTOPOHbI Harpysku. BeBoa/BblBOA, KOHTPONSA Hanps-
xeHua npu AlNB ocywectenseTca B meHio "GRPi AR
OCEF" n "GRPi AR SEF" B ctpoke "VRC Control” (E/D
- BBEJEHO/BbIBEEHO).

AHanNOrnM4yHO nNoONb30OBaTENlb MOXET peann3oBaTb
OBYXCTOpPOHHee ABP, npu KOTOPOM KaxAbl UCTOY-
HUK MOXET FBNATbCHA PE3EpPBHbIM A8 MUTAHUSA
06€eCTOYEHHOro yqacTka CeTu, UaM OOHOCTOPOHHee
ABP, npu KOTOpOM NuTaHne 06eCTO4YEHHOr0 yHacTka
CETN MOXET OCYLLUECTBAATLCS Wb OT OAHOM0 UC-
To4HuKa. ABP B peknioy3epe 0QHOKpaTHOE C PYYHbIM
BBOZOM MNOCJIE ero 4eNCcTBUs No MecTy Uiv OUCTaH-
LLMOHHO.

Pexunm HanpasneHHocTu AlNB ¢ kOHTponemM Hanps-
XeHusi n ABP yctaHasnmBaeTcs B meHio "GRPi VRC”
B cTpoke "VRC mode” n MOXeT NnpuHMMaTh Cneayio-
e 3HaYeHus:

+ABC - paspelwieHune AlB ¢ KOHTpoONeEM Hamnps-

XeHna n ABP Tonbko B TOM cny4ae, eCnm 3Ha-
YeHUA BCex Tpex Ga3HbIX HanNpPsXeHu Cco CTo-
poHbl ABC peknoy3sepa Bbille 3a4aHHOM yCTaB-
kn (UM meHto "GRPi VRC") n 3HauyeHusa Bcex
Tpex dasd-HbiX HaNPSXeHUn CO CTOPOHbI RST
peknoysepa mMeHbLie 0,5 kB;

*RST - paspelueHne AlNB ¢ KOHTPONEM Hanpsixe-
HMA 1 ABP TONbKO B TOM Criydae, ecnn 3Ha4eHuUs
BCEX Tpex (pasHbIX HANPSXKEHUI CO CTOPOHbI RST
peknoy3epa Bbllle 3agaHHon ycTtasku (UM B me-
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Hio "GRPi VRC") n 3Ha4yeHuns Bcex Tpex dasHbixX
HanpsxeHun co cTopoHbl ABC peknoysepa
mMeHbLue 0,5 kB;

*Ring - paspeweHne AlNB ¢ KOHTPONEM Hanpsxe-
HUS 1 ABP TonbkO B TOM Cnydae, eCnm 3Ha4YeHus
BCeX Tpex asHbIX HanpsixxeHui ¢ noboi cTopo-
Hbl pekKioy3epa Bbllle 3agaHHon yctaekn (UM B
mMeHio "GRPi VRC") n 3HayeHns Bcex Tpex- ¢as-
HbIX HAMPSXEHUA C NPOTUBOMNOSIOXKHOW CTOPOHbI
peknoy3epa MmeHbLue 0,5 kB.

CtopoHa ABC u RST peknoy3sepa onpenensercs no
MapkMPOBKE BbICOKOBOJIbTHbIX BBOJOB KOMMYTaLM-
OHHOI0 MOAY/IA.

Peknoysep npeaycmatpuBaeT crienylolive Buabl
3aLUNTbl MUHUMAaJIbHOTO HaMNPSXXEHNSN:

+3MH no ¢asHeim HanpskeHusam (UV1), koTtopas
cpabaTbIBaET MNPV YMEHbLUEHUM HAMPSXKEHUS NPSi-
Mo nocnegosartesibHocTy U1 Huke ye-
TaBKu;

+3MH no nuHenHbIM HanpsixkeHnam (UV2), koTto-
pasi cpabaTtbiBaeT Npu yMeHbLUEHUM Nt0BOro nu-
HEeNHOro HaMPSXKEHUS HUXKE YCTaBKW;

*aneMeHT notepu nutaHma (UV3), koTopsbin
cpabaTbiBaeT Npu ymMeHbLleHUM BCcex GasHbIX
HanpsXeHun ¢ 0BoMx CTOPOH peknoy3epa
Huxe 0,5 KB 1 ymeHbLlueHnn Bcex dasHbIX TO-
koB Huxe 10 A.

Konnyecteo AlB ¢ nyckom ot 3MH npu BO3Bpate
3MH He orpaHu4yeHo, Tak 4yto kapta AlNB gna 3MH
onpepenseT nuwb gencrene kaxgoro tuna 3MH -
UV1, UV2n UV3 (D, R, Lunn A) (cm. Puc. 3.32).

[na TokoBbIX 3aWwmT OT MexaydasHbix K3 n K3 Ha
3eMJ10 NpenycMoTpeHa peanmaaums OTCTPOMKN OT
OpPOCKOB TOKA HAMarHU4YMBaHUS U MYCKOBbIX TOKOB
ABurartenen, a Takxe OTCTPOWKN NPU BKITKOYEHUN Ha
"xonoaHyto Harpysky”. Oba 3Tux pexuma cornpo-
BOXOAIOTCH BPEMEHHbLIM YBENIMYEHNEM TOKa No 3a-
WMLLAEMON NIMHMK MO CPaBHEHWIO ¢ paboynm To-
KOM, 1 3alMTa KPaTKOBPEMEHHO YBENMYMBAET CBOU
yCTaBkKM MO TOKY B COOTBETCTBUM C 3a4aHHbIMU
nosb30BaTENEM NapaMmeTpamMu.

JononHutensHaa Bblaepxka spemeHn TTA mMoxer
MCNO0JIb30BaThCS AJ15 peann3aumm yCKOpeHns TOKO-
BbIX 3aLLMT OT MexxaydasHbix K3 n K3 Ha 3emnio no-
cne AlB u peanuzaunm nooyepenHoro AllB

MpumeyaHune: nonHas HacTporika NnapamMeTpoB Nonb3oBatenbcko BTX Tmuna UD1 ¢ naHenu ynpaBneHus He-
BO3MOXHa 1N MOXET ObITb OcyLLecTBNeHa ToNnbko ¢ MK nocpencteom nporpammbl TELUS.

Ona nactpownkn yctasok P3unA c MK nocpeactsom nporpammbel TELUS cm. "PykoBOACTBO nonb3oBarterns

TELUS".

BHumanume! lNMpu HacTporike ycTtaBok P3mA ¢ MK nocpeanctsom nporpammbl TELUS oHU 6yayT 3arpyXeHbl B
pEeKnoy3ep TONIbKO MOC/E BbIMOMHEHUST onepaumn 3arpy3ku (cMm. n. 4.3.3 u "PykoBoACTBO Monb3oBaTens

TELUS").

Mocne BBOAa yctaBok P3MA HeobxoaomMmo BBECTU
MCMOJIb3yEeMbl€ 1 BbIBECTU HEMUCMOIb3yeMble PYHK-
umm P3mA B meHio "MAIN MENU" / "System set-
tings”, BbiOpaB "Prot". OTKPOETCS MEHIO COCTOSIHUS
P3uA "Protection status”, B KOTOPOM BbINMOJIHAOTCS
M3MEHEHUS aKTUBHOWM rpynnbl yCTaBOK 1 BBOA/Bbl-
BOZ, OTAEJ/bHbIX 3/IEMEHTOB 3aLUMT 1 aBTOMATUKU:

«"Active group” - BIOOP aKTUBHOW Fpymnmbl yCTaBOK;
<"Prot" - BBOA/BbIBOA BCEX 3awmT (On/Off);

«"LL" - BBOA/BbLIBOA, pexuma "PaboTta Ha anHun'
(On/Off);

+"AR" - BBOA/BbIBOL pa3pelleHnd aBToMaTun4ec-

KuX BKtoyeHun ot AlNB n ABP (On/Off);

«"EF" - BBOA/BbIBOA, 3awmThl OT K3 Ha 3emnio
(On/Off);

«"SEF" - BBOA/BbIBOA, 3aLMThl OT 0AHOMA3HbIX 3a-
MblKaHMn Ha 3emnio (On/Off);

«"UV" - BBOA/BbIBOA, BCex B1UaoB 3MH (On/Off);
«"UF" - BBOA/BbIBOA A4P (On/Off);
«"ABR" - BBOA/BbIBOA ABP (On/Off);

«"CLP" - BBOA/BbLIBOA, 9IEMEHTA OTCTPOWKM Mpwu
BKJIIOYEHNM Ha "X0NogHy0 Harpy3ky" (On/Off).

Kakve anemMeHTbl 3aWuT 1 aBTOMaTUKN 6J'IOKV|py-



(@ TABPUAA DAEKTPUK

BAKYYMHbIA PEKJIOY3EP PBA/TEL-10-12,5/630 YXJ11

lOTCSl NPV BBOAE/BbIBOAE NEPEUNCIIEHHBIX BhILLE anemeHToB P3unA, oTtobpaxeHo B Tabn. 3.13.

Mpw paboTe ¢ MK ykasaHHble 4eNCTBMS MOXHO BbIMOJIHUTL MOCPEACTBOM KOMaHA, yrnpasfeHus B MeHto On-line
- Switch element On/Off nporpammbl TELUS (komaHAapl 4OCTYNHbI B pexunme On-line ceaau MK co wkadom yn-
paBneHuns).

BHumaHue! B TOM criyyae ecnuv peksioy3ep rnoce BbiNoSHEHUS C HAM Bcex paboT OyaeT oTnpaefieH Ha Xpa-
HeHne ¢ noakntoyeHHon Ab, HeoBXOAMMO MOSHOCTbLIO OTKIIOYNTL NUTaHMe Wwkada kKoMmaHaon "Switch power
off” B rmaBHomM meHio ("MAIN MENU") nanenu ynpasneHuns nnm komaHgon Power off B meHio On-line nporpam-
Mbl TELUS B pexume On-line cea3u ¢ MNK. B npoTuBHOM criydae AB MOXET pa3psanTbCs U 0Ka3aTbCs HENnpu-
rooHOM K 3KcnyaTtauunm.

4.3.3. OcHOBbI pabGoTbl C PeK/I0y3€epoM Mo- ponb No ymonyaHuio: "+++". Mocne Bxopa B npo-
cpeancTeoM nporpammbl TELUS rpaMmy Naposib MOXeT ObITb U3MEHEH.

Huxe nanaraiotcs kpaTkve cBefeHust no paboTe ¢ [na nadana paboTel B OkHe Devices Heobx0anmo
nporpammori TELUS. TMoppobHas uHdopmaums €034aTb 3annch AJ1s HOBOro peksioysepa. [Ansa aToro
npeacrtaesneHa B "PykoBoacTBe MoJib30oBaTenNs BbIAENNTE 3TO OKHO U B MeHlo Edit Haxmunute New.
TELUS". MosiBuTCA 0KkHO Devices Properties, B KOTOPOM 0681~

3aTesnibHbIM SIBNSIETCS 3anosiHeHUEe CTpoku Serial
Number - cepuiiHbii HOMepP MOAyNs MUKPOMNPOLLEC-
copa. 9TOT HOMep HeobX0ANUMO B35Tb U3 MEHIO Na-
Henn ynpasneHus "MAIN MENU" / "ldentification” B
ctpoke "MPM#...". MNpu coeanHeHun MK n wkada
yrpasfieHUss UMEHHO HOMeEp, yKkasdaHHbI B Devices
Properties, 6yneT cBepsiTbC C HOMEPOM B MEHIO
"Identification”. B cny4ae pasHbix HOMEPOB Ccoeau-
HeHne He OyaeT ycTaHOBNeHO. B cTpokax OkHa
Devices Properties B cTpokax Description n Location

ykasbiBaeTcsd 0603HayeHMe U MeCTOMNOoNoXEHNEe
Bxon, B nporpammy TELUS 3awuiieH naponem. Ma- peksioysepa.

Ha MK ponxHa ObiTb yCTaHOBNeHa nporpamMmma
TELUS, Bxoasiias B KOMMIEKT nocrtasku. Onsa noa-
kntoveHna MK k wkady ynpaBneHus Heobxoammo
MCMOJSIb30BaTb HyNIbMOAEMHbIV kabenb COM-COM c
rHe3noBbIM padbemoM RS232, koTopekiii nogcoean-
HaeTca K COM-nopTy nepcoHanbHOro KOMnbiloTeEPa
(9-T KOHTAKTHOMY MU 25-TN KOHTAKTHOMY) U 9-Tun
KOHTakTHOMY pasbeMy RS232 Ha naHenu ynpasne-
HUa wkada ynpasneHus (Hanpumep, DBIF-DB9F
vnn DBOF-DB25F u aop.).
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Puc. 4.21. OkHo Devices pekioysepa
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HaxaTtnem knasuwm "Enter” MK vnnm OBOMHbIM
LLLESTYKOM JIEBOWM KHOMKOW MbILWN OCYLLECTBSETCS
OTKpbITUE OkHa Device BbIOpaHHOro peknoyaepa.
BHewHwni BuA, okHa Device nokasaH Ha Puc. 4.21.

B cooTBeTCTBYIOLWMX BKIagkax okHa Device MOXHO
NMPOCMOTPETb TEKyllee COCTOsiHME peknoys3epa, a
TakXe XypHasbl U CHETUYMKN PEKITOY3epa.

HacTpoika yctaBok P3MA 1 Apyrux CUCTEMHbIX
napamMeTpoB peksoy3epa NPON3BOANTCS B OKHax
Group 1, Group 2, Group 3, Group 4, System set-
tings, 1/0 settings, SCADA settings, B KOTOpble
MOXHO MonacTb, HaXaB COOTBETCTBYIOLLME KHOM-
kn Group 1..., Group 2..., Group 3..., Group 4...,
System..., 1/0..., SCADA.... Bosne kaxgon un3s
3TUX KHOMOK MMEEeTCs MecTo Ans oTMeTkn. Heob-
XO0OMMO OTMETUTb T€ rPynnbl yCTaBOK 1 napameT-
pPOB, KOTOpPble ByAYT 3arpyxeHsbl B Wkad ynpasne-
HUS, HEOTMEYEHHbIe rPYMMbl 3arpy>XeHbl He OyayT.
Cne,u,yeT OTMEeTUTb, 4TO HaCTpoﬁKa CUCTEMHbIX
rnapamMeTpoB 1 ycTaBok P3nA MoxeT ObiTb NpoBe-
neHa npeaBaputenbHo 6e3 noaxnadeHus MK K
wkady ynpaBneHus.

[nsa ycnewHoro coeamnHenms MK ¢ peknioy3epom He-
06X0aMMO BbINONHUTL PAa, TpeboBaHW, OOAHUM N3
KOTOPbIX SABNSIETCA COOTBETCTBME 3HAYEHUIN CKOPO-
CTu nepenayn gaHHbIX, 3aJaHHbIX MOJib30BaTe/eM B
TELUS (B meHio Tools / Options Bknagka Common
napameTp Exchange speed (bit per second)) n B me-
HIO naHenun ynpasneHns "MAIN MENU" / "System
settings” / "PS settings” (Baud rate).

Lpyrum TpeboBaHMeEM A1 YCNEeLWwHOoro CoeguHeHns
agnseTcs Bblbop B nporpamme TELUS Heobxoammo-
ro HaMMeHoBaHUs MopTa, K KoTopomy OyaeT non-
Knoyatbcs wkad ynpaBneHms (B MeHio Tools /
Options Bknagka Common napameTp Serial port to
exchange the device through).

[na yctaHoBNeHuUa coegunHeHns B okHe Devices
HEOOXOANMO BbIAENNTb PEKJIOY3EP C HYXHbIM HO-
MEpPOM MOAyNsd MUKponpoLueccopa Unm BOUTU B
OKHO Devices aT0ro peknoysepa n B meHio On-
line HaxaTb KHONKy Switch to on-line mode. Ye-
pes3 HEKOTOPOE BPEMSA YCTAHOBUTCH COEANHEHNE,
nosiBuTCcA OkHO Connection Log v 6yayT oocTyn-
Hbl KOMaHabl B MeHto On-line. Bo Bknagke System
Status oTpaxaeTcsa TekyLwas nHpopmalmns no ma-
MEPEHUSIM, COCTOSIHME 3aLUNT, CUCTEMbI NUTAHUS

M T.4. OQHOBPEMEHHO C NOOKYEHNEM B PEXUM
On-line npoun3oiigeT 06HOBJIEHME BCEX XYPHasoB
M CHETYMKOB peknoysepa.

[ns npekpatlleHns coegmMHeHns Heo6X0AMMO B Me-
Hi0 On-line HaxaTb KHOMKY Switch to off-line mode.

[na 3arpy3ky OTMEYeHHbIX rpynn ycTaBoK M napa-
MeTpoB Heobxoaumo B pexume On-line HaxaTb
Download settings into device B meHio On-line. Ye-
pes3 HeEKOTOPOe BPEMS HOBbIE YCTaBky OyayT 3arpy-
XEeHbl B LKA ynpaBieHus, 4TO MOXHO MPOCMOT-
peTb BO BKNagke Settings, roe 6yneT ykazaHo fatau
BPEMS 3arpy3ku, a Nog, Kaxaomn 3arpy>XeHHom rpyn-
noii yctaBok 6yaeT cTosaATb Haanuck Downloaded.

Ona Ttoro 4ytobbl ckavaTb M3 LwWwKada ynpaBneHus
rpynnbl ycTaBok 1 napameTpos B K, Heob6xoamnmo B
pexume On-line HaxaTtb Upload settings into device
B MeHio On-line. Yepe3 HEKOTOPOE BpeMs YCTaBKM
OynyT CKayeHbl, HTO MOXHO NPOCMOTPETb BO BKaA-
ke Settings, roe 6yoeT ykasaHo gaTta n Bpems cka-
4YMBaHUSA, a NOA4 KaXAO0W CKaYeHHOW rpynnon ycra-
BOK OyneT cTtosATb Hagnuck Uploaded. 3pecb xe
MO>HO NMPOCMOTPETb CKaYEeHHbIE YCTaBKK, ABa pa3sa
KJIMKHYB JIEBOM KHOMKOW MbIWKM MO HEOOXoAMMOM
rpynne.

Ecnu Heo6X0AMMO U3MEHUTL CKAYEHHYIO rPynny yc-
TaBOK W 3arpy3nTb U3MEHEHHYIO rpyrnny obpaTHo B
wkad ynpasneHus, To BO Bknaake Settings Heobxo-
OVIMO 3alTV B HEOOXOAMMYIO CKa4YEeHHYIO rpynny yc-
TaBok. 3aremMm kHonkon Copy to... B OKHe rpynmnbl
cKonuMpoBaTth 3Ty rpynny B rpynny ycTaBok, Npea-
Ha3Ha4YeHHbIX ANs 3arpy3ku B wkad ynpasneHns (B
OKHe HeobxoAuMOo BbIOpaTb HOMEP pekoy3epa u
HOMep rpynnbl ycTaBok). [locne 9TOro OTMETUTb
BbIOpaHHyO rpynny "rankoin™ n 3arpy3uTb rpynny B
wkad, Kak ONMMCaHO BbiLLE.

Basy naHHbIX peksioy3epoB CO BCeEW MHGOpMaLMeEn
MOXHO COXPaHSATb Ha XECTKNA ANCK, OUCKETY U T.4.
Onsa atoro cHavana Heobxoaumo B MeHto Tools-
Options-Backup yka3aTb NyTb, N0 KOTOPOMY byneT
coxpaHeHa 6a3a gaHHbIX. 3aTeM B MeH0 Tools Ha-
Xatb Backup. llocne noarsepXxaeHws orepauumn
0a3a AaHHbIX OyAeT coXxpaHeHa B yKa3aHHYI0 AMpeK-
Topuio. CoxpaHeHHasa nHdopmauus npeacTaBngaeT
cobon dann Cc UMEHEM U pacllnpeHnem
RelayMan.zl.
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BHumaHue! lpu NOBTOPHOM coxpaHeHun 6a3bl AaHHbIX B Manky, B KOTOPOW yxe umeeTca dain
RelayMan.zl atoi dain 6yneT 3aMelleH HOBbIM U NpexHss nHpopmaumna 6ynet notepsHa. Ecnn Heob-
XOANMO COXPaHUTb 6a3y AaHHbIX U HE yAanaTh CTapylo MHPOopMaLmnio, HEOBXOANMO BbIOpaTb HOBbLIN NYTh
ONs coxpaHeHus 6a3bl aHHbIX.

BocctaHoBUTb nMetoLytocs 6a3y JaHHbIX MOXHO creaylowmm obpasom. B meHto Tools-Options-Backup
yKkasaTtb NyTb, MO KOTOPOMY COAEPXUTCHA 6a3a AaHHbIX, KOTOPYIO HEOH6X0AMMO BOCCTAHOBUTL. 3aTEM B Me-
Hi0 Tools HaxaTb Restore. lNocne noaTBEPXAEHUS ONepaLmn ykasaHHas 6a3a AaHHbIX OyaeT BOCCTaHOBMNE-
Ha. MNpwun 3Tom nmetowasca B TELUS 6a3a naHHbIX OyaeTt 3aTepTa.

BHumaHue! BocctaHoBneHne 6a3bl JaHHbIX yaansaeT nMmetoLlytoca 6ady gaHHbIX. Ecnn ee HeobxoamMmo coxpa-
HUTb, Nepen BOCCTaHOBNEeHMEM 6a3bl BOCMNONb3YyNTECh KOMaHOoW Backup, kak Oblf1o NOKa3aHo BhILLIE.

4.4. MoHTaX 1 NOAKJI0YEHUe peKsioy3epa B JIMHUIO

4.4.1. YcTaHOBKA Ha Oonopbl BO3AYLWHbIX
JINHUN

YctaHoska PBA/TEL Ha onopbl BO3AYLWHbIX -
HWUA BanekTponepenayn NpPoms3BOOUTCH C UC-
NMosb30BaHMEM MOHTaXHbIX KOMMIEKTOB NPOon3-
BoacTBa TaBpuaa InekTpuk. Mo Beibopy 3akas-
4yrMKa BO3MOXHa yCTaHOBKA Pekioy3epa Ha 04HYy
nnn nBe xene3obeTOHHble CTOVKM ONOpbLlI TUna
CB (cMm. Puc. 4.22). BoaMoXHa yCcTaHOBKa Ha
[epeBsAHHbIE 0OMNOpPbI, Xene306eToHHbIE OMNopbI
KPYrnoro Ce4eHns u mMetanmyeckme onopsbl.

Puc. 4.22. BapuaHTbl yCTaHOBKM peksioy3epa Ha ornopsi BJ1

Puc. 4.23. Yce4eHHbIi KOMIMIEKT yCTaHOBKU Puc. 4.24. Noabem KOMMYTaLNOHHOro MoAyJsis

B cnyyae n3rotoeneHuns 3akasdynkoM COOCTBEHHONO MOHTaXHOMO KOMMJIeKTa B ero coctaBe Heo6xoaMMo 1c-
NONb30BaTb YCEYEHHbII MOHTaXHbI KOMMIEKT YCTAHOBKM KOMMYTALMOHHOIO Moayns v wkada ynpasneHus
(cm. Puc. 4.23).

MoapobHble pekomeHpaunm no yctaHoske PBA/TEL Ha onopbl BO3AYLUHbLIX JVMHUA NPUBOANTCS B COOT-
BETCTBYIOLLEN NMHCTPYKLMM MO MOHTAXYy, MOCTABASIEMON BMECTE C KaXAbIM MOHTaXHbIM KOMMIEKTOM.



(@ TABPUAA SAEKTPUK

PYKOBOZACTBO MO 3KCIMJIYATALUM TLWArI 674153.101 P3 W3MEHEHME 1

BHumaHue! KoHconbHoe KperjieHne KOMMyTaunoOHHOIro Moayna K onope BOS,EI,yLLIHOVI NNHUW 3nekKTponepena-
4 HE peKOMeHOYyeTCA.

BHumanume! NMpn nogbeme KOMMYTaUMOHHOIO MOAyAsa Ha onopbl BJ1 ncnonb3oBaHme BbICOKOBOJLTHBIX BbIBO-
DOB He gonyckaeTcsl. Icnonb3yinTe CTPOMNUIIbHbIE PbiMbl, BXOASLLME B COCTAB KaXA0ro MOHTaXHOro KOMMek-
Ta (cMm. Puc. 4.24 ). NogbemM KOMMYTaLMOHHONO MOAyNs NPON3BOANTL PABHOMEPHO.

4.4.2.MpyHuMNuanbHaga cxema BKJIIOYEeHUS B JIMHUIO

MpuHuunnaneHas anekTpuyeckas cxema BkoydeHus PBA/TEL B nuHuio anekTponepenaqm 3aBUCUT OT
Ha3Ha4YeHns1 ycTaHoBKU (CM. Puc. 4.25)

(O] EIE}—(:?—E e &Y

nc nc

Puc. 4.25. BapuaHTbl yCTaHOBKM PEK/IOY3epa B CETU

A - dupep Ha OTXO4SLEN NINHUN;
B - NyHKT cekymoHnpoBaHusg B CETU C OAHOCTOPOHHUM NUTAHMNEM;

C - NYHKT CeKLMOHMPOBaHNS (CETEBOI0 Pe3epBUPOBAHNS) B CETU HECKONBbKUMWN NCTOYHUKAMW NUTAHUS;
D - 3awmTHbIN annapat Ha OTBETB/IEHNM CETU.

Ha Puc. 4.26 nokazaHa npuHuMnuanbHas cxema BikmodeHns PBA/TEL B NMHMIO Npy OAHOCTOPOHHEM U OBYX-
CTOPOHHEM MUTAHUN.
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Puc. 4.26. lNMpuHumnnuanbHas cxema Bkao4YeHns PBA/TEL
a) lNpv 0L4HOCTOPOHHEM MUTAHUN 6) MNpu ABYXCTOPOHHEM MUTAHUM
1 - IMHEVHBIV Pa3beaUHNTESIb; 7 - kabeJsib BHELLHEro nuTaHus Lwkaga yrpasieHus;
2 - orpaHn4utenu nepeHanpskeHndi (OFNH); 8 - cnyck 3a3emneHus wkaga yrnpaBaeHuss i KOMMY-
3 - TpaHCcgopmMaTop COOCTBEHHbIX HYXA; TaunMOHHOIro MOAYJIS;
4 - NOAKTIOYEHNE KOMMYTaLNOHHOrO MOLY/IS; 9 - coegunHUTEbHLIV Kabesib;
5 - KOHTYP 3a3eM/ieHVs1 Oropsl; 10 - 3a3emneHve TpaHcgopmaropa coOCTBEH-

6 - cnyck 3a3emneHus OfH; HbIX HYXA.
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Ons opraHu3auuu onepaTtuBHOro NUTaHna pek-
noysepa npenycMmaTtpuBaeTCcsl yCTaHOBKa OOHO-
ro Unn aByx TpaHCcGOPMaTOPOB MOLWLHOCTbIO He
MeHee 250BA (cm. Puc. 4.27). Ana aToih uenu
JonyckaeTcs TakxXe UCMnoJib30BaHMe CyLLecTBY-
OWNX 31eKTpn4eCKknx ceTer HOMUHaNbHbIM Ha-
npsxeHnem. 100, 127 nnn 220B nepeMeHHOro
ToKa.

Ana sawuTtbl OT nepeHanpsXXeHUr NUCNonb3ylTCs
orpaHnuuTtenn nepeHanpskeHun OMNH/TEL Hapyx-
HOI ycTaHOBKM (CM. Puc. 4.28). PekomenayeTcs yc-
TaHOBKa OOHOro komnnekrta (B komnnekre 3 OlMH)
OorpaHuyuTeNnen nepeHanpsxXeHuin Npu NCNosib30Ba-
HUn PBA/TEL B kadecTBe duaepa Ha nutatoLLein
noactaHumn. B ocTanbHbIX cnyyadax npUMeHeHus
PBA/TEL pekomeHayeTcs yCTaHOBKA ABYX KOMI1EK-
TOB OrpaHnymTENEen NnepeHanpsXXeHus.

JonyckaeTcs oTka3 oT NpuobpeTeHnst orpaHmynTe-
Nen nepeHanpsxXeHns B cliydae Haan4us aHanormy-
HbIX OTMH HapyXHOI yCTaHOBKM y 3aka34yumka v B Ciy-
Yyae HaIM4ms B CETU YK€ YCTAHOBJIEHHbIX OrPaHNYm-
Tenewn nepeHanpsXeHn unm Apyrmx cpencTs 3aLum-
Tbl OT FPO30BbIX NEpPEeHanpPsXeHn, ecnm paccTos-
Hue ot PBA/TEL oo mecta yCTaHOBKM 3TUX CPEACTB

4.4.3. Opraunsauusa 3azemnenusa PBA/TEL

Ona 3azemneHns KopnycoB KOMMYTaLWOHHOMO
MoAaynsa n wkada ynpaBaeHms MCNONbL3ynTe nme-
lowmecs 6onTol 3a3emneHuns (cm. Puc. 3.5 n Puc.
3.12). 3azemneHune BbINONMHAETCA MeOHbIM MPOo-
BOOHMKOM Ha 06N CNYCK 3a3eMJIEHUS, BbINOJ-
HEHHbIN U3 TMCTOBOW CTaNu UK KaTaHkn. 3azem-
NleHne KOMMYTaUMOHHOIro MOAYNS BbIMOJIHAETCS

(i

Puc. 4.27. TpaHcgpopmaTop Puc. 4.28. OlNH

He npeBblwaeT 60 M. OMNH He BXxoOAT B KOMMJIEKT MO-
ctaBkn peknoysepa PBA/TEL n nocrasnsawTcs no
OTAENbHOMY 3aKasy.

Mo TpeboBaHMaM 6e30MacHOCTM, st opraHM3aunm
BUAMMOIO paspbiBa B JIMHUW OOMYCKAeTCd C OA4HOMN
W1 OBYX CTOPOH YCTAHOBKA JIMHEMHbIX pa3dbeanHu-
Tenen. YCtaHoBKa pasbeauHuTenern oonyckaeTcs Ha
COCEHMX CTOSILLMX ONOPax Ha pacCTossHMM He bonee
1 onHBI NpofieTa UM B HENOCPEACTBEHHOM 6M30C-
Tn, Ha paccTtosiHun 10-15 M OT MecTa YyCTaHOBKW pek-
noysepos. [lpn ycTaHOBKe pasbeanHUTENS Ha pac-
CTOSIHUM 0 1 OnAvHbI MponeTa pPekoMeHAyeTCs Ha
onopax, Ha KoTopblx ycTaHasnueaeTca PBA/TEL , co
CTOPOHbI TSXKEHWS MPOBOAA yCTaHaBIMBATb Xenes3o-
OEeTOHHblEe OTKOCbI. JIMHENHbIE pa3beguHUTENN B
KomnnekT noctaskm PBA/TEL He BxogsT.

NnPoOBOAHUKOM cedeHnemM 20 Mm?, wkada ynpan-
nexnus - 3,5 mm2

ConpoTusneHne 3a3eMsIOLLLErO KOHTYpa onopbl BJ1
OOJXHO oTBevaTb TpeboBaHuaM YD mn nexatb B
npenenax ot 4 oo 10 Om B 3aBUCMMOCTU OT YCJIOBUS
3a3eMneHns OOMNOSHUTENbHO YCTaHaBINBAEMOrO
ob6opynoBaHus (yCTPOMCTBA CBA3N U T.4.).

Buumanue! YctaHoBka OlMH Ha Koprnyc KOMMYyTaLMOHHOrO Moaynst He pgonyckaetcs. 3asemneHne OlMH

pekomMmeHayeTCd BbIMOJIHATL OTAEJIbHbIM CIMYCKOM.
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OrpaHnu4uTent NepeHanpRMeHu
(ONH)

KoMMYTaUMOHHBIA MOAYNE
OSMITEL-15,5-16/630 ucn. 079
Tpancopmatop

Wuwa

Lenu nutanua

Ci i kaGenb
Likady ynp RCITEL-01-E

Puc. 4.29. Cxema 3a3emneHuns PBA/TEL
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YATALUNA U TEXHUYECKOE OBCJ1YXXUBAHUE

5.1. O6Gwme ykasaHusa

MoHTax, OCMOTP M aKchayataumsa peksoysepa
PBA/TEL pomxHbl BECTUCb B COOTBETCTBUM C HACTOSA-
LM PYKOBOACTBOM MO SKCrlyaTtalmm, NHCTPYKLMEN
MO MOHTaXy, a Takke B COOTBETCTBUM CO CleaytoLm-

MU goKymeHTamu: "TlpaBuaa TEXHMYECKOM 3KCrya-
TauMM 3N1eKTPOYCTaHOBOK noTpebutenein”, "MexoT-
pacneBble NpaBua Nno oxpaHe Tpyaa (npasuna 6e3o-

MacHOCTN) Npu aKcnayaTaumn 371eKTPOYCTaHOBOK.

5.2. Mepbl 6e3onacHoCcTn

[MepcoHan, 3aHMMaLLMNCS MOHTaXXOM, HaNagKom n
akcnnyatauven PBA/TEL, nonmkeH nady4mntb yCTpPoOn-
ctBO PBA/TEL v npuHUMn ero 4encTems No HacTosA-
LeMy PyKOBOACTBY NO SKCnayaTaumun.

Mpuy MoHTaxe, Hanago4YHbIX PpaboTax, UCMbITAHUSX U
akcnnyaTtauum PBA/TEL Heob6xoaMmo CTpPOro co-
o6noaaTth U BbINOMHATL "MexoTpacneBble npasuna
no oxpaHe Tpyda (npasuna OGe3omnacHocTU) npu
aKcnyaTaumm anekTpoyCcTaHOBOK" .

Mpw BbINONHEHUM PAOOT MO 0OCYXUBAHUIO PEKII0-
y3epa unm nMHeinHoro obopyaoBaHns B cllydae BO3-
MO>XHOCTU AMCTaHLIMOHHOIO yrnpaBfieHUs peKksioy3e-
poOM Mo cucTeme TenemexaHuku (nocpencTBoM
MZBB vnnn SCADA-cucTeMbl) pekoMeHayeTcs nepe-
BECTM ynpaB/ieHne peksioy3epa B Pexmm MeCTHOro

ynpasneHusa (LOCAL) kHonkort MODE Ha naHenu yn-
paBneHusi. B aToM pexuvme gucTaHuMOHHOE BKIlOYEe-
HUe peknoy3epa 610KMpyeTcs.

Kpowme aToro, B cnyyae Heob6xoamMmMocTn 611I0KMPOBKN
MECTHOIO BKJIIOYEHUS PEKSIOY3epa CNeayeT BblTAHYTb
BHW3 KOJ1bLO PYy4HOro oTkato4eHnda KOMMyTauMOHHO-
ro moayns. 1o Tex nop noka KosblLo Py4HOro OTK/O-
YEHUS HAXOOUTCS B HUXKHEM MONOXEHWM, 0Becneym-
BaeTCA MexaHn4eckad n anekTpunyeckas 6J'IOKI/IpOBKa
BKJIIOYEHUSI pekioy3epa, B TOM YUCSIe U MECTHOro
(cm. n. 3.1.8.3). Nocne BbiNoNHEHUS PabOT HEOOXO-
AMO BEPHYTb KOJIbLLO PYHHOI0O OTKJIIO4EHNA B UCXO O~
HOe MOJIoXEeHNe, OHO A0/MKHO 3adUKCMPOBATLCS B
BepxHer no3vuumn. Nocne aToro peknoy3ep MOXET
ObITb BKJIIOYEH.

5.3. TexHuyeckoe oo6CNny>kmuBaHme N peMOHT

Peknoyaep PBA/TEL He TpebyeT npoBeaeHus nepu-
OAMYecKnX (MNaHoBbIX) TEKYLLMX, CPEeOHUX U Karnu-
TaJlbHbIX PEMOHTOB B TEYEHWEe BCEro cpoka ero
cnyx0bl. I3amepuTenbHble 4aTYNKN TOKa W HAMpsixe-
HUS Takke He TPebyloT 0OCNyXMBaHUSA 1 NpoBene-
HUS MOBEPOYHbIX PaboT B TevyeHWe BCEro cpoka
cny>0Obl peknoyaepa.

VckntoyeHnem aBnsieTcs Heob6XxoaMMOCTb KOHTPOS
COCTOSIHUSI USIX 3aMeHbl aKKyMyJSTOpHOW GaTapeu
wkada ynpaBfeHusi Noc/ie UCTEYeHUs ee cpoka
cnyx06bl, KOTOPbIM NPU HOPMaJbHbLIX YCNOBUSIX 9KC-
nnyataumm coctasnsiet 10 ner.

[MpodurnakTM4ecKkmnii KOHTPOJIb TEXHNYECKOIr0 COCTO-
SAHUSA peksioy3epa pekoMeHayeTcd NoBOAUTb B Cle-

aylowme Cpoku: Mpy BBOAE B 3KchayaTauuio, nep-
BYIO MPOBEPKY - Yepeld 2 roga akcnayatauum, no-
BTOPHbIE - Yepes 5 feT.

B o6beM npodunakTMyeckoro KOHTPONA BXOAAT:
npoBepka 06LLEero COCTOSIHUSA peksioy3epa (BHeLU-
HUIN OCMOTP), NpoBepka paboTocnoCOOHOCTN KOM-
MYTaLMOHHOIr0 MOAYNA U WKada ynpasneHus, npo-
BEepka M3pacxo40BaHHOIO KOMMYTALMOHHOIO pe-
cypca no cyeTumnky onepauui "BO". YkasaHHble pa-
00Tbl HEOOXOAUMO BbIMOJIHATL C PEKOMEHOALMNAMM,
M3NOXEHHbIMM B N. 4.2.1 1 n. 4.2.2.

Peknoysep PBA/TEL noanexut pemMoOHTY TOJbKO
nepcoHanom, akkpeamToBaHHbIM npeanpuaTnem-
n3rotoBuTenemM. HapylweHue aToro npaswnia BegeT K
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aAHHYJIPOBAHUIO FapaHTMVIHbIX 00653aTenbCTB.

Ecnu npmn obcnyxuneaHum peknoysepa Heobxoam-
MO MOJIHOCTbIO OTKJIIOYUTL NUTaHue wkada ynpas-
neHuns1, Heobxoaumo nepen GU3NYecknm oTcoe-
ONHEHNEM UCTOYHUKOB MUTAHUS BbIMOHUTL MPO-
rpamMmMHOE OTKJIIoYeHME NUTaHus wkada ynpasne-
HUS. YKasaHHOEe OCYLIECTBASETCHS KOMaHOowm
"Switch power off" B rmaBHom meHio ("MAIN
MENU") naHenu ynpasfieHus wuamM KOMaHOOoM

Power off B8 meHio On-line nporpammbl TELUS B
pexunme On-line cBA3M C NePCOHaNbHbIM KOMIbIO-
Tepom (IMK).

Mpu akcnnyataumn peknoy3epa PBA/TEL nutaHue
LOJIXHO ObITb BKIIOYEHO HaxkaTem kHonkn ON/OFF
Ha NaHenun ynpaefeHus.

B cnyvae pauMTenbHOro xpaHeHusi Heo6xoaMmo
0AviH pa3 B 6 MecsueB OCYLEeCTBASATb MNOJHYIO NOA-
3apsaky AB.

5.4. BoccTtaHoBneHue ¢pyHkuumn ABP nocne BkjiloueHuUs peksoy3epa

B cBa3u ¢ ogHokpaTHOCTbi0O ABP B pacnpenenu-
TeNbHbIX CETHAX, MOC/E BbIMOJIHEHNS PEKIOY3EPOM
GYHKLUMN aBTOMATUYECKOrO BKJIIOYEHUS pe3epBsa
HEOoOX0ANMO BPYYHYIO BBECTUN 3Ty QYHKUMIO (ANC-
TAHUMOHHO Mnu no mecty). Beoa ¢pyHkumm ABP
HEOOX0OMMO TakXe BbINOJIHUTL Mocie nboro
BKJIIOYEHUS PeKoy3epa, B TOM 4yucie onepatms-
HOro, T.K. MOC/ie BKJIIOYEHUS MPOUCXOAUT cOpOC
ABP. BBog ¢dyHkumn ABP mMoxeT ObiTb OCy-
LLECTBJIEH TOMILKO B TOM CJly4ae, eCnum peksioysep
OTKO4YEH (HaxoauTca B pexume "Lockout™), npu
3TOM [0JIXHbl OblTb BBeAeHbl 3awmnTbl ("Prot™) un
BO3SMOXHOCTb aBTOMAaTUYECKOro BKJIIOYEHUS
("AR"), a Takxe BbiBeAeH pexum "PaboTta Ha nu-
Hun" ("LL") (nogpobHee cm. n. 3.6.3).

JAuncTtaHumoHHo BBOA, PyHKUMM ABP ocyulecTenseT-
ca nocpeacteom MIABB mnnu SCADA-cuctembl ny-
TeMm nepenayu ynpaenstoouiero curHana "On(ABR)".
Mpw 3TOM peknoysep AOMKEH HAXOOUTLCS B peXUME
nucTaHumoHHoro ynpasneHns (REMOTE).

C naHenn ynpasneHusa Beog ¢pyHkumm ABP ocy-
wecTenserca cnepywowmm obpasomMm. B meHio

"MAIN MENU" / "System status" Heo6x04MMO Bbl-
OpaTb "Prot” u HaxaTtb knasmwy "ENTER". OTkpo-
eTcsa MeHio cocTosaHmsa P3unA "Protection status”,
B KOTOpoM B cTpoke "ABR" HeoOGxoaumo BbiCcTa-
BUTb "On". Peknoysep npu 3TOM AO0JIKEH Haxo-
ONTbCSA B pPEXMME MECTHOro ynpaBieHus
(LOCAL).

C MK BBoa, dyHKunn ABP ocyuiectBnseTcs ¢ no-
MolLLblo nporpammbl TELUS nocpencteom KomaH-
obl ynpasneHusa ABR B meHto On-line - Switch ele-
ment On/Off B pexume On-line cea3un MNK co wka-
dom ynpaBneHus. Cnegyet NPOKOHTPONMPOBATh
BbIMOJIHEHME YyKa3aHHOW KoMaHAabl - B OKHe Device
BO Bknagke System status B paspene Protection
status coctosHue ABR pgomxHoO O6bITb On. Pekno-
y3ep npu 3TOM AO0JIKEH HaxoOuUTbCS B pexXmme
MecTHoro ynpasneHus (LOCAL).

B cnyyae nmocnegHero oTKIOYEHUS peknoy3epa ot
3awmt nepen BBoaom ABP  Heobxogumo
npeaBapuTeNibHO NoAaTb KOMaHAy OTKOYEHUS MO
MEeCTY UM OUNCTAHUNOHHO (KBUTUPOBAHME) U NNLLb
nocne atoro sBoanTb ABP.

5.5. MpocMmoTp TeKyWwmux namepeHun n ntHpopmaumm o coobITUAX

5.5.1. MpocMoTp TEKyLLNX NSMEPEHNIA

MHdopmMaumio 0 TekyLLmMxX N3MepeHusx napameTpoB
pexumMa paboTbl IMHUN MOXHO NPOCMOTPETb Kak Nno
MEeCTY C naHenu ynpasneHuns nnu c NK, Tak n gucrax-
LUMOoHHO nocpenctsoM SCADA-CUCTEMBI.

C naHenu ynpaBneHus n3aMepsieMble NapamMmeTpbl
MOXHO npocmoTpeTb B MeHio "MAIN MENU" /
"System status” / "ME" (cMm. Puc. 3.31).

C NK viHpopmMauns 0 TEKYLLMX NUBMEPEHUSAX OTO-
OpaxaeTcs BO Bknagke System status OkHa
Device nporpammbl TELUS B pexume On-line
CBSI31 C PEKJIOY3EPOM.

5.5.2. MpocMOTp XXypHasioB COObITUIA U cHeT-
4YUKOB

C naHenu ynpasneHnss MOXHO MPOCMOTPETb Xyp-
Han "BO" (B meHio "MAIN MENU" / "CO operations™)
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n nHdopmaumnio no cyetymkam (B MeHwo "MAIN
MENU" / "Counters™), cm. Puc. 3.34.

Ona npocmoTpa XypHanos v cyetynkos ¢ 1K no-
cpencTBoM nporpammbl TELUS Heobxoammo coean-
HUTb MK co wkadom ynpaeneHuns (Bontn B On-line
pexum cBasu, cMm. n.4.3.3). lNocne ycTtaHOBAEHUS

coeaMHEeHNs NPOM30MAET aBToMaTnyeckoe gobas-
JleHe HOBOW nHGOopMaLmMn B XXypHasnax 1 CHeTYMKax
nporpammbl TELUS. XypHanbl U CHETYMKN MOXHO
npocmoTpeTb BO Bknagkax CO operations/fault
records, Change messages, Load profile(+), Load
profile(-), Event log n Counters.

5.6. OGHapy>XXeHue N NoOUCK HeucrnpaBHoOCTEN

B npouecce cBoei paboTbl LwWkad ynpaBneHus
NPOBOAUT CaMOTECTMPOBAHME U NpU Heobxoam-
MOCTW BblAaeT CurHaabl O HEWCNPaABHOCTU
("Malfunction™) nnn npepynpenTesnbHble CUrHA-
nbl ("Warning™). 9Tu curHanbl MOTyT ObITb MONyYe-
Hbl OWCTAHUMOHHO nocpeancTteom MABB wunn
SCADA-cucTeMbl UM NPOCMOTPEHbI MO MECTY yC-
TAHOBKWM peksioy3epa NOCPeLCTBOM MNaHenu yn-
pasneHus unu MNK. C naHenn ynpaeBneHus yka3aH-
Hble CUrHanbl npocmaTtpuealTca B MeHio "MAIN

1 DCE Error
(Owmnbka annapatypsl | (DCE) He npnxoguT
nepegayu aaHHeix) | curHan DSR.

(DCE) He npuxogut
curtan CTS.
3)YcTpoiicTBO CBA3N
(DCE) He oTBevaeT
«OK» Ha 3anpocsl.

1) Ot ycTponcTea cBs3mn | 1) YcraHoBUTE UTHOPUPOBaHUE
napameTpoB DSR. Bo3amoxHo
HeBepHas HacTponka DCE,

2) Ot ycTpoiicTBa cBA3un | oTcyTcTBMe nutaHua DCE vnn
06pbIB Kabens CBA3W.

2) YcTaHoBWTE UrHOpUpoBaHune
napameTpoB CTS. Bo3amMoxHO
HeBepHas HacTponka DCE,
otcyTtcTBme nutanua DCE unn
06pbIB Kabens CBA3W.

3) MNpoKoHTponupywTe, 4TO
CKOPOCTb Nepefa4un oguHakosa B
HaCTpoOMKax peknoysepa 1 B
annaparype nepegayv faHHbIX.
MpoBepbTe NPaBMIIbHOCTL BCEX
HacTpoekK.

MENU" / "System status” B pazgene "Malfunction™
n "Warning” (cm. Puc. 3.30). C MK 370 ocyLiecTtens-
eTcsa nocpenctsom nporpammbel TELUS Bo Bknagke
System status okHa Device (rpadbl Malfunction un
Warning) B pexume On-line cBasu.

B Tabn. 5.1 ykasaH nepeyeHb CUrHaNOB O HEUc-
npasHocTu ("Malfunction™), a Takkxe pekomeHpa-
LMW MO UX MOUCKY U ycTpaHeHuto. B Tabn. 5.2 npen-
CTaBneHa aHanornyHas nHdopmauma o npenynpe-
antenbHbIX curHanax ("Warning™).

Tabn. 5.1. CurHasibl 0 HeUCrPaBHOCTYU

1) DCE pgosnxeH 6bITb B
HaNM4Mn 1 NOOKIOHEH K
WCTOYHMKY MUTaHUS.

2) Bce napametpbl DCE 1
peknoy3epa OOMmKHbI ObITb
cornacoBaHbl.

3) Kabenb ceszn ¢ DCE
LOJKEH ObITb UCMPABHbLIM.
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Ext. load SC 1) BHyTpeHHee K3 B YC. | MporpammHo oTknoumTb Nnutanne | 1) Yetpanutbe K3 unm
(K3 B uenu BHewwHel | 2) K3 B npoBogax, BHELLUHeN Harpy3ku, oTcoeanHnTb | 3ameHuTb YC
Harpyskm) coepuHsowmnx YC n nposofa nutaHusa ot YC, 2) YetpaHuutb K3 unn
pasbeM RS485 (XS1). | nporpaMMHO BKIIOYUTbL NUTaHWe 3aMeHWTb NpoBoda Mexnay
3) K3 B kabene WAO1 BHELLHEeN Harpy3ku ¢ NOMOLLIbO paszbemoM RS485 (XS1) n
(mexgy pasbémamm X2 | MMI. Ecnu curian uc4yesaer, mogynem YC.
n XS1). 3Haunt K3 BHyTpMn YC. 3) O6paTuTbCA B 6Gnnxarilee
4) HencnpasHocte MBIT. | Ecnn curian He ncyesaet, K3 B pervoHansHoe
nposofax, coeguHstomx YC un NpPencTaBmTENbCTBO
pasbem RS485 (XS1). npeanpuATUA-N3roToBUTENs.
OTcoenuHUTL NPOBOAA OT padbema
RS485 (XS1). Ecnu curHan He
mcyes, 3Haumt K3 B kabene WAO1
unn HencnpaseH MBI,
Driver SC 1) BHyTpeHHe K3 O6paTtutbea B Gnnxaniuee
(K3 B mopyne MOAyns yrnpasneHus. pernoHansHoe
ynpasneHus) 2) HencnpaBHocTb npeacTaBUTENbCTBO

Moayns
6ecnepebonHOro
nuTaHus.

3) K3 B kabene WAO1.

npeanpuAaTUA-M3roToBUTENA.

Tbt sensor fault
(HeucnpasHocTb
TemnepaTypHoro

natyunka AB)

1) MoBpexaeHne
TemnepaTypHoro
nat4dmnka Ab.

2) K3 vnu o6pbiB
nposogos WAQ2.

3) OTcoegnHeH LUTEKep
X1 oT pasbema

MpoBeputb NogcoeamHeHne
wrekep X1 kabena WA02 k
pasbemy PSM-XP14.

1) NogcoeamHuTh WiTekep X1
kabenss WAQO2 k pasbemy
PSM-XP14.

2) O6paTnTbCa B BGnnxanilee
pervoHansHoe
NpencTaBMTeSIbCTBO
NPeanpUATUS-U3roToBUTENS.

PSM-XP14.
OSM coil SC 1) K38 OTcoeanHnTE COeaUHUTESbHbIN O6partuTbesa B 6nmxaniuee
(K3 B uenu COefNHUTENIbHOM kabenb OT Wwkada ynpasneHus. pernoHanbHoe
anekTpomarHutos | kabene CC/TEL. Ecnu curHan He ncyes, K3 B npencTaBnTensLCTBO
KOMMyTaumoHHoro | 2) K3 B kaTyLlke kabene WAQ3. Ecnv curHan ncyes | npepnpuaTus-m3rotoBuTens.
MoZyns) aneKTpomarHuta 1 NosiBUNoCh coobLleHne «OSM
KOMMYTaLWUOHHOIo coil isolated», K3 B
MogZynsi. COoeaMHUTENBHOM Kabene nnu B
3) K3 B kabene WAQ3. | KaTyLUKe aneKkTpoMarHuTa.
OTcoeanHnTe coeauHUTENbHbIN
kabenb OT KOMMYTaLMOHHOMO
mopyns. Ecnv curHan neyes un
nosiBunock coobueHne «OSM coil
isolated», K3 B kaTyLLKe
anekTpomarHuTa. B npotusHoMm
cnyyae K3 B coeguHUTENTBHOM
kabene.
I/O1 fault MoepexnexHne MBB - O6paTtuntbes B 6nmxaniuee
(HencnpaBHocTb Ne1. pernoHansHoe
MOBB Ne1) npeacTaBuUTeNbLCTBO
NPeanpUATUS-N3roToBUTENS.
I/02 fault MoepexaeHve MBB - O6partuTbes B 6nnxaniuee
(HeucnpasHocTb Ne2. pernoHansHoe
MOBB Ne2) NpefcTaBUTENLCTBO

npeanpuATUA-m3roToBUTENA.
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8 Excessive To 1) Mogynb ynpasnexus | [posepbTe Hann4ne coobLLeHNs 1) JoxpgaTbcsi rOTOBHOCTU
(MpeBbIweHne He roToB. «Driver not ready». Ecnu MOAYNA ynpasnieHus unm
BpeMeHun 2) O6pbiB Kabens coobLeHune «Excessive To» YCTPaHWUTb NPUYUHY,
OTKItO4EHMS) WAO1unmn WAOS. BO3HMKaEeT Npu nogaye komMaHgpl BbI3bIBAOLLYIO COOOLLEHME
3) O6pbiB OTKJTHOYEHWSA, TO MPUHUHBI 2)-4) «Driver not ready».
COeNHUTENLHOro 2) O6paTuTbCA B bnnxanilee
kabena CC/TEL. pernoHansHoe
4) HeucnpasHoCTb NpefcTaBnUTENLCTBO
BCMomoraTesnibHoro npeanpuATUS-N3roToBUTENS.
nepeknio4arens unm
3/1eKTPOMarH1ToB
KOMMYTaLMOHHOIO
MogZynsi.
9 Excessive Tc 1) Mogynb ynpaenexus | lNpoBepbTe HanMumne coobLLEeHNs 1) JoxpgaTbcs rOTOBHOCTHU

(MpeBbIweHne
BPEMEHW BKIOHEHNS)

He roToB.
2) O6pbIB Kabens
WAO1nnm WAO3.
3) O6pLIB

COEeaVHUTENBHOMO

«Driver not ready». Ecnn
coobLieHune «Excessive Tc»
BO3HMKaET Npu nogaye KoMaHgbl
BKJIOYEHMS, TO NPUYMHBI 2)-4)

MopAyns ynpasneHus unm
YCTPaHUTb NPUYMHY,
BbI3bIBAIOLLYIO COOOLLEHME
«Driver not ready».

2) O6paTnTbCA B BGnnxaviilee

kabena CC/TEL. pervnoHansHoe
4) HencnpasHocTb npeacTaBuTeNbCTBO
BCNOMOraTeslsHoro NpeanpuUaTUS-M3roToBUTENS.
nepekno4aTens unm
3MEKTPOMarH1ToB
KOMMYTaLMOHHOro
Moayns.
10 MPM fault BHyTpeHHee - O6patutbes B 6nmxarillee
(HeuncnpasHocTb noBpexpaeHne Moayns pervoHansHoe
Moayns MUKpornpoLeccopa npeacTaBuTeNLCTBO
MUKponpoLieccopa) NpeanpuUaTUS-N3roToBUTeNs.

11 | Driver comms error
(Mopgynb ynpaBneHus
He oTBeYaeT)

1) OTcoenuHeH LwTekep
X6 ot pasbema DRV-X1.
2) OTcoepnvuHeH LUTeKep
X4 ot pasbema DRV-X3.
3) MNoepexpaeHne kabens
WAO1.

4) BHyTpeHHee
noBpexaeHne Moayns
ynpasneHus.

5) BHyTpeHHee
nospexaeHne Moayns
6ecnepebonHOro
nuTaHus.

6)BHyTpeHHee
noBpexaeHne Mogyns
MUKponpoLieccopa.

MpoBepbTe NPaBUNBHOCTb
nogcoeguHeHus wrekepa X6 K
pasbemy DRV-X1. MposepbTe
nNpaBUIIbHOCTb NOACOEANHEHUS
wtekepa X4 K pasbemy DRV-X3.

1) MNpaBunbHO coeanHUTL
COOTBETCTBYIOLLME LLUTEKEPbI.
2) O6paTuTbCs B Gnnxaniuee
permoHansbHoe
npeacTaBmTeNbCTBO
NpeanpuUATUS-M3roToBUTENS.

12 | PSM comms error
(Mogynb
6ecnepebonHoro
nuTaHusi He oTBEYaeT)

1) OTcoenuHeH LTekep
X3 oT pasbema
PSM-XP12.

2) MoepexpaeHne kabens
WAO1.

3) BHyTpeHHee
noBpexxaeHne Mogyns
6ecnepeborHoro
nuTaHus

MpoBepbTe NPaBUNBHOCTb
nopcoeauHeHus wrekepa X3 K
pasbemy PSM-XP12.

1) MNpaBunbHO coeanHUTL
LwTekep X3 K pasbemy
PSM-XP12.

2) O6paTuTbCA B bnnxanilee
pervoHansHoe
npencTaBuTeNsCTBO
npeanpuaTUS-N3roToBUTENS.
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13| 1/O1 comms error | 1) MOBB Ne1 He MpoBepbTe, yctaHosneH nu MABB | 1)YctaHoBute MABB Nef.
(MOBB Ne1 He YCTaHOBIEH. Ne1. MNMpoBepbTe NpaBUIbHOCTb 2) MpaBunbHO coeanHUTb
oTBeYaerT) 2) OTcoepynHeH LUTeKkep | NoAcoeAnHeHus wrekepa X7 K COOTBETCTBYIOLLME LUTEKEPBI.
X7 oT pasbema pasbemy I/01-XP2. MNMpoeepbTe 3) O6paTuTbCA B 6Gnnxarilee
1/01-XP2. NpaBUIIbHOCTbL NOACOeANHEHUS pernoHansHoe
3) OtcoenuHeH WwiTekep | wTekepa X3 k pa3bemy PSM-XP12.| npenctaBuTensCcTBO
X3 oT pasbema npeanpuaTUS-N3roToBUTENs.
PSM-XP12.
4) NoBpexpaeHve kabens
WAO1.
5) BHyTpeHHss
HeucnpasHocTb MOBB
Ne1.
14 /02 comms error | 1) MOBB Ne2 He MpoBepbTe, ycTaHosneH nu MABB | 1)YctaHosute MOBB Ne2.
(MOBB Ne2 He YCTaHOBJIEH. Ne2. [MpoBepbTe NPaBUIbLHOCTb 2) MpaBunbHO coeanHUTL
oTBevaerT) 2) OTcoepuHeH LUTEKep | NoAcoednHeHus LwTekepa X8 k COOTBETCTBYIOLLME LUTEKEPSI.
X8 oT pasbema pasbemy I/02-XP2. MNMpoBepbTe 3) O6paTnTbCsa B Gnnxailee
1/02-XP2. npaBUSIbHOCTb NOACOeANHEHUS pernoHansHoe
3) OTcoenuHeH wtekep | wrekepa X3 k pasbemy PSM-XP12.| npegcraBuTenscTBo
X3 oT pasvema NPeanpUaATUA-U3roTOBUTENS.
PSM-XP12.
4) NoBpexpaeHve Kabens
WAO1.
5) BHyTpeHHss
HeucnpasHocTe MOBB
Ne2.
15 Bus comms error | 1) BHyTpeHHss - O6paTtutbes B Gnvaniuee
(BHYTpeHHss HeucnpasHocTs MOBB pervoHarnsHoe
HeucnpasHOCTb Ne1. npencTaBMTeNsLCTBO
mMarucrpanu) 2) BHyTpeHHss NpPennpUaTUA-N3roToBUTENS.
HeucnpasHocTe MOBB
Neo2.
3) BHyTpeHHss
HencnpaBHOCTb MOZYNIA
6ecnepebonHOro
nuTaHus.
4) K3 B kabene WAO1
5) BHyTpeHHss
HencnpasHOCTb MOAYSIA
MUKponpoLeccopa
16 | RTC comms error BHyTpeHHsA [MonHocTbO NporpamMmmHoO O6paTtuTtbea B Gnvxaniuee
(HYacbl peanbHOro | HeMCNPaBHOCTb MOAYSA | OTKIOYUTE NUTaHue wKada pervoHansHoe
BPEMEHU He MUKponpoueccopa ynpasneHus. lNocnegosartesisHO npencTaBMTeNbLCTBO
0oTBEYaloT) oTcoeauHuTe WwTekep XS1 ot npeanpuaTUS-M3roToBUTENs.
pasbema PSM-XP1 un wrekep XP1
oT pasbema PSM-XP14.
MopoxpaunTe 6onee 30 c. CHoBa
nocnefoBaTenbHO COefuHNTe
wrekep XS1 k pasbemy PSM-XP1
n wrekep XP1 K pasbemy
PSM-XP14. Bkntounte nutaHve
wkadpa ynpasneHus. Ecnu curian
He nc4es, To BHYTPEHHSAA
HencnpasHOCTb MOAY A
MUKponpoLeccopa
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17 | Tmpm comms error
(Oatumnk TemnepaTypbl
naHenu ynpaenexHus

He oTBeYaeT)

BHyTpeHHsA
HeuncnpaBHOCTb MOAY NS
MUKpornpoLieccopa

MonHocTbo NporpaMMHO
OTKSIO4MTE NUTaHne LwKada
ynpasneHus. lMNocnegosarensHo
oTcoeamHuTe Wwrtekep XS1 ot
pasbema PSM-XP1 u wrekep XP1
oT pasbema PSM-XP14.
Mopoxaunte 6onee 30 c. CHoBa
nocnegosaTenbHO COeAUHUTE
wtekep XS1 k pasbemy PSM-XP1
n wrekep XP1 K pasbemy
PSM-XP14. Bkntounte nutaHue
wkacdpa ynpasneHus. Ecnu curian

O6patutbes B 6nmxariiee
pervioHanbHoe
npeacTaBUTENbCTBO
NPeanpUsTUS-M3roTOBUTENS.

He nc4es, To BHYTPEeHHAA
HencnpaBHOCTb MOOYNA
MUKporpoLeccopa

Tabn. 5.2.

lNpeaynpeanTesbHble CUrHasbi

18 OSM caoil 1) KommyTaumoHHeIi Moy sk | [poBepbTe, He OTKIo4eH Nn 1) BepHyTb KOnbLO py4HOro
isolated OTKJIOYEH MEXaHNYEeCKM. KOMMYTaUNOHHbIA MOAY b OTKIOYEHMS B BEpPXHEe
(O6pbiB Lenn | 2) OTcoeanHeH LWTekep XS2 | MEXaHUYECKN 1 He HaxoaMTCA N | MOSIOXKEHUE.
afiekTpomarHu | ot passema DRV-X2. KOJIbLIO PYHHOrO OTKIoYeHWA B | 2) NMogcoegnHunTb LITEKep
TOB 3) OTtcoeanHeH HWXXHEM MOMOXEHNN. XS2 k pazbemy DRV-X2.
KOMMYTaLMOHH | COeQUHUTENbHBIN Kabernb MpoBepbTe NpaBMNLHOCTb 3) MogcoegnHuTtb
oro Mogyns) CC/TEL. nofgcoeaunHeHns Wwrekepa XS2 K | coeanHUTENbHbIA Kabesb

4) Pa3omkHyT kabenb WAO3 |pasbemy DRV-X2. CC/TEL.

5) PazomkHyTa uenb lMposepbTe NpaBunNbHOCTbL 4) O6paTnTbCs B

3M1EeKTPOMarHnTos NnoacoeanHeHns 6nvxanLlee permoHansHoe

KOMMYTaLMOHHOIO MOAyNsA. | COEAUHUTENIbHOro Kabens npeacTaBUTeNbLCTBO
CC/TEL. NpeanpuUaTUA-U3roToBUTENS.

19 Battery supply | 1) NeperopaHue [MpoBepbTe LEeNoCTHOCTb 1) 3ameHuTb
(Mutanwne npegoxpaHutenen Mogyns | npegoxpanutens. lposepbTe NpefoxXpaHnTenu.

Tonbko ot AB)

6ecnepeborHOro NUTaHus.
2) VICTOYHMK BHELLHero
onepaTUBHOro NUTaHWA He
MOAKITHOYEH.

3) Huzkoe mnu Bbicokoe
Hanps>XeHne NCTOYHUKaA
BHELLHEro onepaTtmBHOro
nUTaHWS.

4) MospexpaeHve Kabens
WAO04.

NPaBWUbHOCTL NOACOEANHEHNS
MCTOYHWKA BHELLHEro
ornepaTuBHOro NUTaHWS.
MpoBepbTe HanpsbkeHWe
UCTOYHMKA BHELLHEro
onepaTMBHOro NUTaHKS.

2) MpaBunbHO NOAKMIYUTL
NCTOYHWK BHELLIHEro
onepaTUBHOIO NUTaHWS.

3) BoccraHoBuUTh
HanpsbKeHne NCTOYHUKA
BHELLIHErO OrnepaTMBHOro
nUTaHus.

4) O6paTnTbCA B
6nvxarnLlee pervmoHansHoe
NpeacTaBUTENbCTBO
NpeanpuUATUA-U3roToBUTENS.
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20 AC supply 1) Meperopaxve MpoBepbTe LEeNOCTHOCTL 1) 3ameHuTb
(MuTtanwve npepoxpaxutenen Ab B npegoxpaHuTens B kabene npepoxpaHutens Ab B
TOJbKO MO kabene WAO2. WAOQ2. lNposepbTe NpasunbLHOCTL | kabene WAO2.

BXO4am 2) AB He nogksyeHa nogcoenunHenns AB. MposepbTe | 2) MopcoegnHuts AB
BHELLHero 3) Paspsag AB. ucnpaBHoCTb kabensa WAQ2. kabenem WAQ2.
nuTaHus) 4) MoepexpaeHne AB. Ecnu He o6HapyxeHa Hu ogHa u3 | 3) OctaBnTb AB 3apsxaTbes
5) MospexpaeHne kabens HencnpasBHOCTEN, MpoBepbTe VNN 3aMEHUTb €€, ecfiv OHa
WAO2. HanpsXeHune n Tok Ab. Ecnin CUNbHO paspsxeHa. Ecnn
6) BHyTpeHHsA HanpsbkeHue 6aTtapen nonagaet | Ab ocTtaBneHa 3apsxarbcs,
HeuncnpasHOCTb MOAYNA B AnanasoH (2-10,5) B n npoBepbLTe HanpsxXeHne
6ecnepebonHOro NMTaHns. | COMPOBOXAAETCA TOKOM pa3psga | 4epes HEKOTOpPOoe BpeMms.
B avanasoHe (0,01-0,1) A, To AB | Ecnu HeT HanpsiXeHne He
paspsbkeHa. Ecnn HanpsxxeHne | yBenmuunock, cnegyet
AB HaxoguTcsa B gnanasoHe 3ameHnTb AB.
(10,5-16) B, Hanbonee BeposTHa |4) O6paTUTLCA B
BHYTPEHHSI HEUCNPaBHOCTb 6nunxarilee permoHansHoe
mMopyns 6ecnepebonHoro npeacTaBmUTENbCTBO
nuTanus. Ecnu HanpskeHve AB | npeanpusaTUa-U3roToBuTens.
HWXe 2B, 6aTapes nospexpaeHa.

21 Driver not 1) He 3akoHumncs 3apsga Mopoxpamnte 80 c. Ecnu curhan 1) YcTpaHuTb NpuYnHy,
ready KOHAEeHCcaTopoB MoAyns nc4es, 3To NpepynpexaeHne He | BbI3BaBLLIYIO COOBLLIEHUSA
(HeroToBHOCTb | ynpaBneHus. CBSI3aHO C Kakon-nnéo «OSM coil SC» unn «OSM
Mopgyns 2) K3 vnu o6pbiB Lenu HeucnpasHOCTLIO. Ecnn coil isolated».
yrnpaBfieHWs1) | aneKkTpoMarHuiTa coobLLEeHNE He ucHesno, a 2) O6paTnTbCA B

KOMMYTaLMOHHOro MOAyns. | NosiBMiock coobuleHne «OSM 6nunxarilee pernoHansHoe
3) BHyTpeHHsA coil SC» nnn «OSM coil npefcTaBuUTENLCTBO
HencnpasBHOCTb MOOYNA isolated», Heo6xognmo npeanpuaTUS-N3roToBUTENS.
yrpasneHus. YyCTPaHUTb NPUYMHY, BbI3BABLLYIO

4) BHyTpeHHss aTo.

HeuncnpasHOCTb MOAY A

6ecnepebornHOro NUTaHus

22 Memory error | Y4acToK namaTu NoBpexaeH - 3arpysuTb 3aHOBO
(MoBpexpaeHune CUCTEMHbIE HAaCTPOWKM
y4yactka peknoy3epa 1 yCcTaBku
namsTi) P3uA. MNepeyctaHoBUTbL

naporb.

23 Standby HnuTtenbHoe oTcyTcTBYE - BoccTaHoBWTL BHeELLHee
(OnemeHt Hanps>KeHnsi BHELLHEero onepaTtuBHoe nuTaHve
6ecnepeboriHO | ornepaTUBHOMO NUTaHUA
ro NuMTaHus
HaxopwuTcs B
pexvme
paboTbl
«Standby»)

24 HeBo3moxHO | 1) BHyTpeHHss MposepbTe nogknoHeHne 1) BoccTaHoBUTL NUTaHue
BKJIOYUTb HencnpasBHOCTb MOZY A NCTOYHUKOB nuTaHms (Ab n (OT BHELLUHUX NCTOYHMKOB
naHenb MUKponpoLeccopa. WCTOYHUKOB BHELLHEro unu ot AB).
yrnpasneHuns 2) MospexpaeHne kabens onepaTMBHOro NUTaHMs) 2) O6paTnTbCA B

WAO1.

3) HencnpaBHocTb Moayns

6ecnepeborHOro NUTaHus.

4) OTCyTCTBYET NUTaHWE OT
BCEX MCTOYHMKOB.

6nunxariLuee pernoHansHoe
npencrtaBUTeNnbCTBO
npeanpuATUA-n3roToBUTENA.
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MpumeuyaHue: B ciydyae OTK/OYEHUS MUTaHUS Wkada ynpaBneHns OT BHELWHUX UCTOYHMKOB 1 OoT AB no-
CJie BOCCTaAHOBJIEHUNA MNTAaHNA peKkoMeHAOyeTCda NpPpoBepUTb NokadaHMd 4aCcoB peasibHOro BpemMeHn mn, B
clny4yae HeobXoaAMMOCTU, BbICTABUTb HOBbIE 3Ha4YeHus (cMm. . 4.3.1.3).

6. MAPKUPOBKA

KommyTaunoHHbin mogyns OSM/TEL Ha 60kOBOI4
NMOBEPXHOCTU KOpnyca UMeeT MeTajIn4yeckyio Tab-
JINYKY C YKa3aHMEM TOBAPHOIro 3Haka npeanpuaTns-
N3roTOBUTENS U CEPUNHOIO HoMepa. CepUnHbIN HO-
Mep wkada ynpasneHns RC/TEL yka3aH Ha BHeLl-
Hel aBepue wkada ¢ BHyTPEHHEN CTOPOHbI. Cepuii-
Hbli HOMep coeanHuTensHoro kabenss CC/TEL BblI-
OUT Ha MEeTaNIMYECKOM KOJIbLE pa3bema.

HWXHAS KpbIlKa KOMMYTaLUMOHHOIO MOAYNs, a Tak-
Xe 3almMTHas KpbIlkKa pa3beMoB BTOPUYHbBIX Lienen
OnoMOMPOBaHbI C MOMOLWbID  MapKUMPOBAHHbIX
nnomo6-Hakneek. B wkady ynpaeneHus naomompy-
I0TCS KOpryca MOAyJSIs MUKporpoueccopa, Moayns
6ecnepeboOMHOro NUTaHUa KU MOAYNs ynpaBfeHus

Puc. 6.1. Nnombuposka PBA/TEL

(cm. Puc. 6.1)

TpaHcnopTHasa Tapa KOMMYTALMOHHOrO MoAyns,
wkada ynpaBfeHUss U coeauHuUTeNbHOro kabens
MMeeT MapkMPOBKY B BUAE APJiblka C MaHUNyNaum-
OHHbIMU 3Hakamu "Bepx”, "OCTOpPOXHO, Xpynkoe”,
"Bepeyb OT Bnarn”, "MakcumanbHas BepTuKasibHas
Harpyska Ha Tapy” (cm. Puc. 6.2).

Kaxpas TpaHcnopTHas Tapa COAEPXWUT SPSbIKN U
HagnMcu, cogep aline crneayoLyo HGopMaLmio:
cBegeHund o npeanpuatnn-mn3rotosuntene, cep|/||7|-
HbIi HOMEP peksioy3epa, CEPUNHbIE HOMEpPa MoaYy-
nen peknoysepa, Bec 6pyTTo 1 rabapuTtbl Kaxaoro
MOLyNsA peknoysepa.

Puc. 6.2. MNMpegynpexaatoLyme sipsibIkv
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7. YIMAKOBKA

Puc. 7.1 Ynakoska PBA/TEL

Kaxxablh KOMMYTaLMOHHbIA MOAYSb, WKkad ynpasne-
HUS U COEAMHUTENbHbIN KabeNlb yNakoBbIBAETCS B
oTaenbHylo Tapy, obecneymBaloLLyld COXPaHHOCTb
Moaynen.

Ana 3awmnTthbl OT Cny4anHoOro nonagaHms Biarm Bce
MOAY/IM HAaKPbIBAIOTCA NOAUITUAEHOBON NAEHKOMN.

[abapuTHble pa3mepbl Tapbl U3
(4 x W x B), mm 1 macca "bpyTTo™:

daHepbl

* KOMMYyTaUMoHHoro moayna 800x742x 850, 93 «r;
- wkada ynpasneHua - 800x550x350, 51,5 «r;

«coeanHuTenbHOro kabens (6 m) -500x400x250,
11,3 kr.

8. TPAHCINMOPTUPOBKA

Peknoysep TpaHcrnopTupyeTcs noTpeduTenio B
TPaHCMNOPTHO Tape B 3aKpbITOM TpaHcrnopTe no6o-
ro Buaa.

Mpu norpyske AoKHbI MPUHUMATLCA MepbI Mo npe-
OOTBPALLEHMNIO UCTUPAHUS TPaAHCMOPTHOM Tapbl O
BHYTPEHHME MOBEPXHOCTU Ky30Ba TPAHCMOPTHOrO
cpencTaa.

Mpy TpPaHCNOPTUPOBAHUN N MOrPy304HbIX paboTax
3anpellaeTcs KaHToBaTb MOAYM peksioysepa wu
nogBepratb UX pe3kMMm Tonykam u ygapam. Ons
nogbemMa 1 nepemMelleHns moaynei Heobxoanumo
MCMNONb30BaTb TPAHCMOPTHbIE TENEXKN.

L onxHbl 6bITb MPUHATEI MEPbI MO NPenYNPexXneHnio
CABWUra Tapbl BO BpeMsi TPaHCNOPTUPOBKM.

Ycnosus TpaHCNOPTUPOBAHUA PeKoy3epa B 4acTu
BO34ENCTBUS MeXaHU4eCKUX (HakTOPOB - XEeCTKune
(>K) no FOCT 23216.

YCcnoBus TpaHCNOPTUPOBAHUS PeKioy3epa B 4acTu
BO3OENCTBUSA KIMMATMHECKUX (DAKTOPOB BHELLHEN
cpenpl:
*BEPXHEE 3HAYeHMe TeMnepaTypbl BO3ayxa
+55°C;
*HUXXHEEe 3HavYeHne TemnepaTtypbl BO3aoyxa Mu-
Hyc 60°C.
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9. XPAHEHUE

XpaHUTb peksioy3ep OOornyckaeTcs B MNOMELLEHUSX C
€CTeCTBEHHOW BeHTUNsIUMel 683 NCKYCCTBEHHO pery-
JIMPYEMbIX KITMMaTUYECKMX YCINOBUIA, rae konebaHus
TeMNePaTypbl U BAXHOCTM BO34yXa MEHbLUE, YEM Ha
OTKPbITOM BO34yxe, HaNpuMep B KaMeHHbIX, OEeTOH-
HbIX, METaNSINYECKUX C TENSIOM30NSLMEN U OPYTNX MO-
OOOHbIX XpPaHWIMLLEAX, PACMOSIOXEHHbBIX B MaKPOKIIN-
MaTUYECKUX PanoHax C yMEPEHHbIM N XONI0OHbIM KIW-
MaToM. XpaHUTb MOAyu peksioy3epa HeobXoaMMO B
TPaHCMNOPTHOW Tape.

YcnoBust XxpaHeHMst B HacTu BO3AENCTBUS KvmaTuye-
CKIX (pbakTOpPOB BHELLHEWN Cpeapl:

* BEPXHEE 3HaYeHMe TeMmnepaTypbl Bo3ayxa +55°C;

*HUXXHEE 3HaYeHne TemnepaTypbl BO34yxa MUHYC
60°C;

* BEPXHEE 3HAYEHME OTHOCUTESNIbHOM BNIAXHOCTU
- 100% npwn +15°C;

*CcpeaHerofoBoOe 3HaYeHne OTHOCUTESIbHOWM BRax-
HocTu - 80% npwn +15°C.

Mpu xpaHeHun wkada ynpaBieHUa C YyCTaHOB-
JNIEHHOW aKKyMynaTopHon 6aTapeeit Heo6xoonMMo
npeanpuHaTb Mepbl N0 NpeaoTBpalleHuio ee
paspsaa.

10. YTUJINSAUUA

Peknoysep PBA/TEL He npenctaBnsiet onacHOCTU
019 OKpY>XaloLLen cpeapl U 300P0BbA NIOOEN nocne
OKOHYaHUS CpoKa CryX0bl.

PeKnoysep HE COAEPXUT AparoueHHbIX MeTaJI10B.

Mpun yTunmzaumm BakyyMHOWM AyroraCuUTesNbHOM Ka-
MepbI C ee pa3pyLLUEHNEM MPUHATL MepPbI N0 NPeaoT-

BpaLleHMio TpaBM MepcoHasa OCKOJIKaMu Kepamu-
yeckon 060N104KN, HANPUMEP, NYTEM HaNOXEHUS Ha
Hee 6pPe3eHTOBO NOBA3KM.

Lpyrux cneuyanbHbiX Mep Npu yTUAn3aumm pekso-
y3epa He TpebyeTcs.

11. FAPAHTUMHBIE OBA3ATEJ/IbCTBA

[apaHTUINHBIA CPOK XpaHEeHWUs N 3KcnnyaTauum
(cymmapHo) peknoysepa PBA/TEL coctasnser 3
roga c oatbl NPOM3BOACTBA, YKa3aHHOM B nacnopTe.

FapaHTUiMHBbIE 00s3aTeNbCcTBa NpPeanpUaTUS-mn3aro-
TOBUTENA NpekpaLLaTcs:

*NPU UCTEYEHUN rapaHTUNHOIO CPOKa XPaHeHUs 1
aKcnnyarauuu;

* NPV HAPYLLUEHWM LENIOCTHOCTU MJIOMO;

*NpY BbipaboTKe KOMMYTaLIMOHHOIO UM MEXaHWn-
4yeckoro pecypca;

*MpV YyCTaHOBKE peksioy3epa Mo npoekTam, He
corflacoBaHHbIM C NPeAnpUATUEM-U3roTOBUTE-

nem;
*B C/lydae HapylleHuidi YyCNnoBuin M npaBui xpa-
HEHWs1, TPAHCMOPTUPOBAHUSA N IKCIyaTaLmm.

I'Ipe,u,npmmme-msromsmenb He HeCeT OTBeTCTBEH-
HOCTM 3a nobble BMAbl KOCBEHHOroO yuiepba, Bbl-
3BaHHOro 0TKa30M peksoy3epa.

OTKasaBLUME MO BUHE NPennpuUaTUsS-U3roToBUTENS
B Mepuos rapaHTUMHOIO CPOKa pPeksioy3epbl (Mar nx
Moaynm) 6ecnnaTtHo 3aMeEHSTCS UM PEMOHTUPY-
I0TCSA pernoHanbHbiMU NpeactasuTenscTBamu "PK
TaBpuga dnekTpuk”.
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MpunoxeHue 1

FaGapuTHbie U NpucoeanHUTENbHbIE pa3Mepbl KOMMYTALUOHHOIO MoAyns
OSM/TEL

347 240

M12x30
L omb

665

M12x30
A L omb

347

07 | 360 51
534

709

M12x30
5 omb

B-b B-B
675

B "
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Puc. 1. labaputHbie v npucoeanHuTesbHble paamepsl OSM/TEL
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MpunoxeHue 2
FaGapuTHbIe N NpucoeauHUTENbHbIE pa3Mepbl WKada ynpasneHns RC/TEL
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Puc. 2. labapuTHblie v npucoeanHuTebHble paamepbsi RC/TEL
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MpunoxeHue 3
Cxembl coeanHeHuna moaynen RC/TEL n noacoeanHeHUs BHELLHUX Lenen

Ha Puc. M3.1 n Puc. 3.2 nokasaHbl cxemMbl coeamn-
HeHusi moayneii RC/TEL v noOOKMOYEHNS BHELLHUX
uenen.

Kabenn WAO1, WAO3 n WAO4 yxe noak/oYeHbl B
wkady ynpasneHus, kabenb WAO02 BxoOUT B KOM-
MAEKT NPUHAANEXHOCTEN WKada yrpaBieHus.

Kabenb nutaHua marotaBnmMBaeTca U3 npoBOAOB,
BXOOdALLNX B MOHTaXHbIN KOMMNEKT peknoysepa
PBA/TEL.

BHewHasa agepua

AN

Kabens MABB n kabenb YC (aHTeHHa YC) B MOH-
TaXHbI KOMMNJIEKT HE BXOOAT M MNOAKI0YAIOTCS Ha
MeCTe MpPu BbINOJIHEHUN MOHTaXHbIX paboT. Mpu
nogknyeHnn kabena MABB Heobxooumo uc-
nonb3oBatb GEPPUTOBBLINA 3KPaH M3 KOMMIEKTa
NPUHaONEeXHOCTEN.

Ha Puc. 3.2, B kauecTBe npumepa nokasaHo nom-
kntoyeHne YC k pasbemy RS485, BO3MOXHO Takxe
noakoyeHne Kk pasbemy RS232.

N

Kabens
WAO01

Mopayns mMas
MUKponpoLeccopa IOMITEL |
MPM/TEL —
N
X8 X9
X1 XS1| xT1

ﬂ >-é AKKymMynaTopHas
i Barapes
KaGenb
WAO02
/ = +
@ @ MnaTa
YC
I |
MBN My ;
""" “ |pswmeL(||  DbRvMEL  |[{ yc
-
] E Sia gl
o
- | B
o
<
9 § 2 X[
o
o < — o ||
N AR
XT3 #xT2 O xte

* KaGens
B g L
A

—— 1SX]
N

®eppUTOBbLIE 3KPaHbI %@

Kabenb
nUTaHuA

Puc. 3. 1. CxeMbl coeanHeHus moaynev wkaga yrnpabieHus
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BHewHss asepua
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AKKyMynsaTopHas
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Coennnurenaubn?j

kabens CC/TEL

Puc. I13.2. CxemMbl coeanHeHnsi Moayev Lwkagda yrnpaBieHus
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MpunoxeHue 4
OnucaHue KOHTaKTOB coeauHuTenbHoro kabensa CC/TEL

Tabs. 4. OnvcaHne KOHTaKTOB coeanHUTeIbHOro kabesns CC/TEL

Llenu ynpaBneHus

1 EM(1) Llenu KaTyLleK aneKTpomMarHnTos
3 EM(2)
5 AUX2(1) Llenn 6110K-KOHTaKTOB
7 AUX2(2)
2,4,6,8 EARTH 3emns
Lienn nsmepeHus

10 1A(1) Llenun Toka chasbl A
14 1A(2)
11 1B(1) Llenn Toka cpassl B
15 1B(2)
12 IC(1) Llenn Toka casbl C
16 IC(2)
17 3lo(1) Llenn Toka HyneBsow nocnenoBaTenibHOCTH
21 3lo(2)
18 UA(1) Llenn HanpsxxeHus casbl A co ctopoHsl ABC
22 UA(2)
19 UB(1) Llenn HanpsixeHus dasbl B co ctopoHel ABC
23 UB(2)
20 uc(1) Llenn HanpsixeHus casbl C co ctopoHsl ABC
24 UC(2)
26 UR(1) Llenn HanpsixeHns casbl A co cTtopoHbl RST
30 UR(2)
27 us(1) Llenn HanpsxeHnus cdasbl B co ctopoHbl RST
31 uSs(2)
28 uT(1) Llenn HanpsxeHus casbl C co ctopoHbl RST
32 uT(2)

9,13, 25, 29 - He ncnonbaytores

Puc. 4. Pazbembl coeanHutenbHoro kabesnst CC/TEL co cTOpOHbI
OSM/TEL (cnesa) n RC/TEL (cnpaBa)
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MpunoxeHue 5
Tunbl BpEMATOKOBBLIX XapaKTepPUCTUK pekJioy3epa n ux mogudukauus

B peknoy3epe MoryTt ObiTb 3a4aHbl crieayioLlme Tv-
Mbl BPEMATOKOBLIX XapaktepucTtuk (time current
characteristics - TCC):

*He3aBucumMble (TD);
+3aBucumMble Tuna MIK (IEC);
-3aBucumble Tna ANSI (ANSI);
-nonb3doBatensckune (UD1, UD2).

BTX moryT 6biTb MOANPULMPOBAHHBLI NONbL30BA-
Tenem

Moo moandukaumeir BTX 6yneT noHMMaTbCs name-
HeHue BHelwHero Buaa BTX (npeobpasoBaHue BTX)
OT OPUTMHANBHOrO BUAA NyTEM HACTPOWKKW onpene-
JIEHHbIX KO3bDULMEHTOB (CM. Tabn. 3.11):

*MAX - KO9OODUUMEHT MaKkCUManbHOro TOKa
(Maximum current multiplier) - orpaHuynBaeTt
MakcuMMasibHOe 3Ha4YeHne TokKa, rnocsie KoToporo
OTCYeT BbIAEPXKM BPEMEHW OCTaHaBJIMBAETCH
(Tonbko gna OC2+, OC2-, EF2+, EF2-);

*MIN - Ko3(pOdUUMEHT MUHMMANBHOrO TOKa
(Minimum current multiplier) - yBenuinsaet mu-
HUMaNbHbI TOK cpabaTbiBaHUS B 3aJaHHOE YUMC-
no pas

+Tmin - KO3POUUMEHT OrpaHN4EHUs MUHUMATIb-
HOro BpemeHun cpabatbiBaHus (Definite minimum
time) - orpaHnyYMBaeT MMHMMAaNbHOE BPEMS Cpa-
OaTblBaHUS 3aLLUMTHI;

+ Tmax - KOO OULMEHT OrpaHnNYeHnss MakCumasib-
HOro BpemMeHu cpadartbiBaHus (Maximum tripping
time) - orpaHnyMBaeT MakcMasibHOe BpeMs cpa-
OaTblBaHNS 3aLUUThI;

- Ta - [ONONHUTENbHAA BbIAEPXKKA BPEMEHMN (time
adder) - yBenuumBaeT BpeMs cpabaTtbiBaHMs 3a-

Tt (I)=

wmTel no Bcen BTX ("nogHumaet” BTX).
1. HesaBucumbie BTX Tuna TD

HeszaBuncumble BTX obecrneunBaloT OTKIOYEHME C
BbIAEPKKOM BPEMEHM, HE 3aBUCSILLIEN OT BEANYUHDI
NpoOTEKAEMOr0 TOKa.

Bpewms Bo3Bpata 3awmTthbl, umetowen BTX tuna TD,

onpepenseTrca BpemeHeMm Tres, 3agaHHbIM
Mnonb30BaTENEM.
EonHcTBEHHO BO3MOXHOM Mogmomkaumnen

He3aBucMbIx BTX gaBngetca nx moandukaumsa c
MOMOLLLIO KO3PDULMEHTA MaKCUMAJIbHOro TOKa
MAX onsa ctyneHen OC2+, OC2-, EF2+, EF2-.

2. 3aBucumbie BTX Tuna IEC

Bce 3aBucumblie BTX o6ecneunBaioT OTK/OYEHNE C
BbIOEPXKON BPEMEHU, 3aBUCKALLEN OT BENMNYUHBI
NpoOTEKAEMOr0 TOKa.

Bpems cpabatbiBaHus 3awmnTsl o BTX cTtaHpapTa
IEC onucbIBalOTCS CNeayowmM BbIPaXXEHNEM:

A*TM

I\ :
(_) 1  roe:
Ip

Tt(l) - BpEMS cpabaTbiBaHNA 3aLLNTHI;
A, p - KOHCTaHThI, 3aBucsLme ot Tmna BTX;

TM - BpeMeHHoM KoadduumeHT (Time multipli-
er) - xapakrepuayeTt BHewWwHun Bug BTX;

Ip - ycTaBka no Toky;

| - 3HayeHue Toka MpPn OTKTIIOYEeHNN.

Tunbl BTX IEC B 32aBUCUMOCTM OT 3HA4YEHWUIA KOHCTaHT A 1 p NpeacTasneHbl B Tabn. M5.1.

Tabn. 15.1. Tunel BTX IEC

OkcTpemarnbsHO MHBepcHas El 80 2
3HaunTeNbLHO MHBEPCHAs Vi 13,5 1
NHBepcHas | 0,14 0,02
MHBepcHas ¢ 04eHb MPOJOIIKUTESNIbHBIM LTI 120 1

BpeMeHeM
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Bpemsa BosBpata 3awmThbl, Mmetoweri BTX tnna IEC,
onpepnenserca BpemeHeM Tres, 3aaaHHbIM N0S1b30Ba-
Tenem.ns BTX tuna IEC gocTynHbl BCE BO3MOXHOC-

Tmax __
Tmin __

Ta _.

™ gns moaudukaunun, nepedyncneHHble Bbile. Ha
Puc. 5.1 B ka4yecTBe npumepa nokasaHa moamdpuka-
umsa BTX nocpeactsom Tmax, Tmin, Ta, MIN, MAX.

30Ha

OencTeuna

3alWnTbI

Puc. 15.1. MNMpumep moangukaumm 3asucumori BTX
1 - ncxogHasi BTX;
2 - moangukaums BTX nocpeactsom Ta;
3 - moanukaums BTX nocpeactsom Tmin, Tmax, MIN, MAX

3. 3aBucumbie BTX tuna ANSI
Bpems cpabatbiBaHms 3awmTbl no BTX ctaHpapTta
ANSI onucbIBaOTCA CnenyoLwyiM BelpaXeHNEM:

Tt ()= %+B *TM , roe:

—1 -1

( Ip

Tt(l) - Bpems cpabaTbiBaHUS 3aALLNTDI;

A,B, p - KOHCTaHTbI, 3aBucsLme oT Tmna BTX;

TM - BpemeHHon KoadpuumeHT (Time multiplier) -

xapakTepuayeT BHewwHun sug BTX;
Ip - ycTaBka no Toky;

| - 3Ha4eHne ToKa NPU OTKITKOHEHUN.

Bpemsa Bo3BpaTa 3awmTbl, nmetowen BTX Ttuna
ANSI, onucbeiBaeTcs crneayolmM BblpaXeHUeM:

Tres(l)= D roe:

|
1-0,998 (,m—m)

Tres(l) - Bpems BoO3BpaTa 3aLuThl;

D - koHCcTaHTa, 3aBucsALwas ot tuna BTX;
IMin - MUHVUManNbHbLIN TOK OTKJTIOHEHNS;

| - 3HaYeHne ToKa NPU OTKJTIOHEHUN.
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Tunbl BTX ANSI B 3aBMCUMOCTM OT 3Ha4YeHWI KOHCTaHT A, B, D 1 p npeacTtasneHs! B Tabn. M15.2.

Tabn. [15.2. Tunsl BTX ANSI

OKCTpeMarnbHO MHBEpCHast El 6,407 0,025 3 2
3Ha4MTenbLHO NHBEpPCHasd VI 2,855 0,0712 1,346 2
MHBepcHas | 0,0086 0,0185 0,46 0,02
KopoTko nHBepcHas STI 0,00172 0,0037 0,092 0,02
KopoTko aKkcTpemarnbHO STEI 1,281 0,005 0,6 2
MHBEpCcHas

OKCTpemanbHO MHBEPCHas € LTEI 64,07 0,25 30 2
O4€Hb NPOJOIIKUTENBHBIM

BPEMEHEM

Ona BTX Tvna ANSI goCTyrnHbI BCE BO3MOXHOCTU A1 MoanduKauymmn, NepevncrieHHbIE Bbille.

4. Nonb3oBaTtenbckada BTX tuna UD1

91a BTX MoxeT O6biTb NCMONIb30BaHa TONbKO ANs
ctyneHen OC1+, OC1-, EF1+, EF1- . OHa cnyxuT
ONs nocTpoeHuns 3asnucumon BTX.

BTX cocTonT N3 HECKOJIbKUX CEeKLUIM (YNCNO Cek-
unn N BbiOMpaeTcs - oaHa, ABe UIn Tpu cekuun),
Kaxgasa u3 KOTOPbIX OMNUCbIBAETCH onpenesieH-
HbIM MaTeMaTU4eCKNM BblpaXEeHNEM.

B 3aBMCMMOCTWN OT BbIOPaAHHOrO Mojib30BaTeseM
konuyecTtBa cekuui N, Ha BTX gna pegaktupoBa-
HUS OOCTYMHO OnpeaesieHHOe KOJIMYeCTBO TOYEK:

-ecnu N=3, To KONIM4ecTBO ToYeK - 7;

cecnn N=2, To KOIM4ECTBO TOYEK - 5;

A

cecnm N=1, To KONIMYECTBO To4Yek - 3.

HacTporika Touyek BTX UD1 ocyuwecTtBnsertcs
TONbKO MocpeacTBoM nporpammbl TELUS. Ong
KaXOon i-n TOoYKM 3a[aloTcs KOOpAuHaThl, T.e.
BpemMsa cpabaTtbiBaHusa T(i) n Tok cpabaTbiBaHUSA
I(i). Toykn Takxe MOryT ObITb MEpPEMELLEHbI MNOMb-
30BaTeNeM NoCpPeaCTBOM MbILLUM B OKHE HACTPOW-
kn BTX (Protection curve) nporpammbl TELUS.

Kaxpasa cekunsa coctouT n3 tTpex Todek. Kaxpas
M3 KpamHUX TOYEK CeKUuUN SIBASETCS Havyanom
crnepywouwen cekumn (T.e. 3TU TOYKM oOLWMe Ons
OBYX COCEeAHUX CEKLUNN).

Ha Puc. 5.2 nokasaH BHewHun Bua BTX UD1,
COCTOSILEN N3 TPEX CEKLMUN.

>
1(1)1(2)1(3)1(4) 1(5)1(6) 1(7) |

Puc. 15.2. lNpumep BTX UD1
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BTX UD1 moxeT 6bITb MOAMDULMPOBaHa NocpeacTBOM Ta 1 TokoBoro koadduumeHta CM (Current multiplier), ko-
TOPbIN YBENMYMBAET YCTaBKy MO TOKy BCex BTX B 3apaHHOe konnyecTBo pas ("casuraet” BTX no Toky). Bpem4
BO3BpaTa 3awunThl, umeowen BTX Tuna UD1, onpeaensetcsa BpemeHeMm Tres, 3a4aHHbIM MOJIb30BaTENEM

5. Nonb3oBaTtenbckasa BTX tuna UD2

OT1a BTX MOXET ObITb MCNONb30BaHa TONbLKO A5 CTy-
neHenn OC2+, OC2-, EF2+, EF2- . OHa cnyXuT ans rno-
cTpoeHus BTX, nmetowmin CTyneHyaTblin xapakTep.

T A

T(1)
T(2) |-

BTX cocTtonT n3 4-x cekuuyin, xapakTepusayoLmx-
cs 4-Ms napamMm BPEMSATOKOBbIX KOOPAMHAT KPanHUX
TouYek, kak nokadaHo Ha Puc. M5.3. Kaxpgasa 13 kpai-
HUX TOYEK CEKLMWN ABMSIETCHA HayasnoM creayioLlen
cekunn.

T@)

T(4)

Iy 12)

>
I3) 14) :

Puc. 15.3. lNpumep BTX UD2

Onga kaxaow i-n To4KM 3a4alTcsa KOOPAMHAaThI, T.e.
Bpemsi cpabartbiBaHus T(i) n Tok cpabartbiBaHums I(i).
Toukn Takxke MOryT OblTb NEPeMeLLEHbI MOJSIb30Ba-
Tenem NnocpencTBOM MbILLIW B OKHE HacTponku BTX
(Protection curve) nporpammbl TELUS.

EQMHCTBEHHO BO3MOXHOW Moaudukaumen BTX UD2
ABNFeTCs X Mogmdburkaumsa ¢ NoMoLLb Koabdduum-
eHTa makcumanbHoro Toka MAX.Bpems Bo3BpaTta 3a-
wuThl, metowen BTX Tuna UD2, onpenensieTcs Bpe-
MeHeM Tres, 3aJaHHbIM NOIb30BaTENEM.



(@ TABPUAA DAEKTPUK

BAKYYMHbIA PEKJIOY3EP PBA/TEL-10-12,5/630 YXJI1

MpunoxeHune 6
HacTpoiiku cuctemHbix napameTpoB u yctaBku P3uA peknoysepa "no ymon4yaHuio”

COOTBETCTBUM C Bawmm npoektom. HacTponkm cu-
CTEMHBbIX MapamMeTpoB n yctaBkn P3uVA "no ymon-
YaHu" npeactasneHbl B Tabn. M6.1 n M6.2. Hact-
porka "no ymondaHmio" napametpos SCADA-cuc-
Tembl NnpuBedeHa B Tadbn. 3.21 - Tabn. 3.23.

Mpwn noctaeke B wwkady ynpaBneHUs peknoysepa
Y>X€ 3aHEeCeHbl HACTPOWMKN CUCTEMHbIX MapaMeTpPOB
n yctaBku P3nA "no ymonyaHuio™. B kaxaon na 4-x
rpynn yctaBok P31A BbiCTaBnEHblI CBOU YCTaBKM "NO
YMO4aHMIo", KOTOpble HEOOXOAMMO M3MEHUTb B

Tabs. I16.1. HacTporiku cucTeMHbIx napameTpoB "ro yMonyaHu"

HacTtpowiku cuctemsbl namepexus (ME settings)

HomwuHanbHas 4actoTa (Rated frequency) F_rated 50 Iy
HomuHansHoe HanpsixxeHune (Rated voltage) U_rated 11 kB
MHTepBan BpemMeHn Mexay N3mMepeHnsiMm MOLLHOCTY NS rpadomka Harpysku Tlp 10 MuH
(Load profile time interval)
CepuiiHbin Homep KoMMyTaumoHHoro mogyna OSM/TEL (OSM #) OSM# 1
KoadhhunumeHT TpaHchopmaumm gatymka la Cla 2 B/kA
KoadhdbumumeHT TpaHchopmaumm gatymka lb Clb 2 B/kA
KoadhdmumeHT TpaHchopmaummn gatimnka Ic Clc 2 B/KA
KoadhdpmumeHT TpaHchopmaummn gatimnka In Cin 2 B/kA
KoachpuumeHT TpaHchopmaumm gatymka Ua CUa 0.135 B/kB
KoadhdumumeHT TpaHchopmaumm gatyimka Ub CUb 0.135 B/kB
KoadhdpumumeHT TpaHcthopmaumm gatyivka Uc CUc 0.135 B/kB
KoadbdpunumeHT TpaHcdopmaummn gardvka Ur CUr 0.135 B/kB
KoachdhuumeHT TpaHcopmaumm gatdmka Us CUs 0.135 B/kB
KoathpuumeHT TpaHcopmaumm gatyumka Ut CUt 0.135 B/kB

Hactpoiiku cuctembl 6ecnepeboinHoro nutanus (UPS settings)
HomuHanbHas emkocte AB (Rated battery capacitance) C_rated 26 Ay
YpoBeHb 3apsiaa Ab, npu KOTOpoM nNpoucxoauTt nepexop B Shutdown Shutdown level 0.2
(Shutdown level)
Bpewms oTkntoyeHus BHewHen Harpy3ku (External load time) T_ext 60 MyH
HacTtpowikun Yacos peansHoro Bpemenn (RTC settings)
®dopmar gartbl Date fmt. DD/MM/YY
®dopmart BpeMeHu Time fmt. 12 hours
HacTtpowika cuctemsl ceasu ¢ MK (PC settings)
CkopocTb nepepavu Baud rate ‘ 19200

HacTpoiika paspeLueHns ynpaBeHus «ropsaymMmn» KHomkamu Ha naHenu ynpasnenus (MMI settings)

YnpaeneHue kHonkon Prot On/Off Prot On/Off Enable (pa3peLueHo)
Ynpagnexue kHonkon EF On/Off EF On/Off Enable (pa3peLueHo)
Vnpasnexue kHonkon SEF On/Off SEF On/Off Enable (paspeLueHo)
Ynpasnexue kHonko AR On/Off AR On/Off Enable (paspeLueHo)
Ynpasnexue kHonkow LL On/Off LL On/Off Enable (pa3peLueHo)
Ynpagnexue kHonkown CLP On/Off CLP On/Off Enable (pa3peLueHo)
Ynpasnexune kHonkon GRP1-4 GRP1-4 Enable (pa3peLueHo)
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HacTpoiika mogynew guckpeTHbIX BxodoB/BbixodoB (I/O settings)
Pexum pa6otsl MOBB Neft I/01 mode Disable (BbiBefeH)
Pexum pa6otsl MOBB Net I/02 mode Disable (BbiBeaeH)
Bpems sagepxkn cpabatbiBaHus BeixogHoro pene MOBB Trec 0 c (gnqa Bcex
BbIXO4OB 060MX
MOBB)
Bpewms 3afgepxkun cépoca curHana Tres 0 ¢ (ans Becex
BbIXOLOB 060MX
MIBB)
Hactpowika Bxoga Ne1 MABB Ne1 (I/O1 input 1 setting) I/01 input 1 Trip
HacTtpowika Bxoga Ne2 MABB Ne1 (I/O1 input 2 setting) I/O1 input 2 Open
Hactporika Bxoga Ne3 MABB Ne1 (1//O1 input 3 setting) I/O1 input 3 On (AR)
Hactporika Bxoga Ne4 MABB Ne1 (//O1 input 4 setting) I/O1 input 4 Off (AR)
HacTtpowika Bxoga Ne5 MABB Ne1 (I/O1 input 5 setting) I/O1 input 5 On (SEF)
Hactpowika Bxoga Ne6 MABB Ne1 (I/O1 input 6 setting) I/O1 input 6 Off (SEF)
HacTtpowika Bxoga Ne1 MABB Ne2 (I/O2 input 1 setting) I/02 input 1 On (GRP1)
Hactporika Bxoga Ne2 MABB Ne2 (1/O2 input 2 setting) I/02 input 2 On (GRP2)
HacTtpowika Bxoga Ne3 MABB Ne2 (I/O2 input 3 setting) /02 input 3 On (Prot)
HacTtpowika Bxoga Ne4 MABB Ne2 (I/0O2 input 4 setting) /02 input 4 Off (Prot)
HacTtpowika Bxoga Ne5 MABB Ne2 (I/0O2 input 5 setting) /02 input 5 On (EF)
Hactporika Bxoga Ne6 MABB Ne2 (1/O2 input 6 setting) I/02 input 6 Off (EF)
HacTpoiika Tuna u kapTbl curHanos Beixoga Nel MABB Ne1 (/01 output 1 Output type I/01 OPEN
setting) output 1
Signal map 1/01 Open
output 1 Disable
Disable
Disable
Disable
Disable
Disable
Disable
HacTtpowika Tvna n kapTbl curHanos Bbixoga Ne2 MABB Ne1 (I/O1 output 2 Output type 1/01 CLOSED
setting) output 2
Signal map 1/01 Closed
output 2 Disable
Disable
Disable
Disable
Disable
Disable
Disable
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HacTpoiika Tvna un kaptbl curHanos Bbixoga Ne3 MABB Ne1 (I/O1 output 3
setting)

Output type 1/01
output 3

STATUS

AR On

Disable

Disable

Disable

Disable

Disable

Disable

Disable

HacTpoiika Tvna un kaptbl curHanos Bbixoaa Ne4 MABB Ne1 (I/O1 output 4
setting)

Output type I/O1
output 4

STATUS

Signal map 1/01
output 4

EF On

Disable

Disable

Disable

Disable

Disable

Disable

Disable

HacTpoiika Tvna u kaptbl curHanos Bbixoaa Ne5 MABB Ne1 (I/O1 output 5
setting)

Output type I/O1
output 5

GENERAL

Signal map 1/01
output 5

Lockout

Disable

Disable

Disable

Disable

Disable

Disable

Disable

HacTtpoiika Tvna n kapTbl curHanos Bbixoga Ne6 MABB Ne1 (I/O1 output 6
setting)

Output type /01
output 6

GENERAL

Signal map 1/0O1
output 6

Remote Off

Disable

Disable

Disable

Disable

Disable

Disable

Disable
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HacTtpowika Tvna n kapTbl curHanos Beixoga Ne1 MABB Ne2 (/02 output 1 Output type 1/02 ALARM
setting) output 1

Signal map 1/02 Alarm

output 1 Disable
Disable
Disable
Disable
Disable
Disable
Disable

HacTportika Tvna u kaptbl curHanos Bbixoga Ne2 MABB Ne2 (/02 output 2 Output type 1/02 GENERAL
setting) output 2

Signal map 1/02 AR initiated
output 2 Disable
Disable
Disable
Disable
Disable
Disable
Disable

HacTpoiika Tvna u kaptbl curHanos Bbixofa Ne3 MABB Ne2 (/02 output 3 Output type 1/02 MALFUNCTION
setting) output 3

Signal map 1/02 Malfunction
output 3 Disable
Disable
Disable
Disable
Disable
Disable
Disable

HacTtpoiika Tvna n kapTbl curHanos Bbixoga Ne4 MABB Ne2 (I/02 output 4 Output type 1/02 WARNING
setting) output 4

Signal map 1/02 Warning

output 4 Disable
Disable
Disable
Disable
Disable
Disable
Disable
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HacTtpovika Tvna u kapTbl curHanos Beixoga Ne5 MABB Ne2 (/02 output 5 Output type 1/02 STATUS
setting) output 5
Signal map 1/02 Prot On
output 5 Disable
Disable
Disable
Disable
Disable
Disable
Disable
HacTpoiika Tuna v kapTtbl curHanos Bbixoga Ne6 MABB Ne2 (/02 output 6 Output type /02 PICKUP
setting) output 6
Signal map 1/02 Pickup
output 6 Disable
Disable
Disable
Disable
Disable
Disable
Disable
Tabn. I16.2. Ycrasku P3uA "no ymonyaHuio™
Mpynna 1 Ipynna 2 Mpynna 3 [pynna 4
AR AR map (kapta | AR map AR map AR map AR map
OCEF AlB) OC1+ RLLL OC1+ RRRL OC1+ RRRL OC1+ RRRL
OC2+ DDDD OC2+ RRDD OC2+ RRDD OC2+ RRDD
OC3+ LLLL OC3+ DDDD OC3+ DDDD OC3+ DDDD
OC1- DDDD OC1- DDDD OC1- DDDD OC1- RRLL
OC2- DDDD OC2- DDDD OC2- DDDD OC2- RRDD
OC3- DDDD OC3- DDDD OC3- DDDD OC3- DDDD
EF1+ RRLL EF1+ RRRL EF1+ RRRL EF1+ RRRL
EF2+ DDDD EF2+ RRDD EF2+ RRDD EF2+ RRDD
EF3+ RLLL EF3+ DDDD EF3+ DDDD EF3+ DDDD
EF1- DDDD EF1- DDDD EF1- DDDD EF1- RRRL
EF2- DDDD EF2- DDDD EF2- DDDD EF2- RRDD
EF3- DDDD EF3- DDDD EF3- DDDD EF3- DDDD
Reclose time Tr1=0.8 Tr1=0.8 Tr1=0.8 Tr1=0.8
(Bpems AlB), ¢ Tr2=10 Tr2=10 Tr2=10 Tr2=10
Tr3=30 Tr3=30 Tr3=30 Tr3=30
Reset time (Bpems Tres=80 Tres=45 Tres=45 Tres=15

Bo3Bpara AllB), ¢

ZSC (koopguHauus
nocnepoBaTenbHOC
TN 30H)

Enabled (BBeneHo)

Enabled (BBeneHo)

Enabled (BBeneHo)

Disabled (BbiBegeHo)

VRC Control
(KoHTpOnb
HanpsKeHus Npuy
AlB)

Disabled (BbiBEOEHO)

Disabled (BbiBEOEHO)

Disabled (BbiBEOEHO)

Disabled (BbiBEOEHO)
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DEOC | DEOC map OC1+D OC1+D OC1+D OC1+E
(HarlpaBneHHOCTb OC2+D ocC2+D OoC2+D OC2+E
CTyneHei 3awWmTl OC3+D 0OC3+D OC3+D 0OC3+D
OT MexaydasHbix OC1-D OC1-D OC1-D OC1-E
K3- 0C) 0C2-D 0OC2-D 0OC2-D 0OC2-E
OC3-D OC3-D OC3-D 0OC3-D
Torque angle (yron At=60 At=60 At=60 At=60
Makc.
YYBCTBUTENBHOCTN)
DE EF |DE EF map EF1+D EF1+D EF1+D EF1+E
(HanpaBneHHOCTb EF2+ D EF2+ D EF2+ D EF2+ E
CTYMeHen 3aluThl EF3+ D EF3+ D EF3+ D EF3+ D
oT K3 Ha 3emnio — EF1-D EF1-D EF1-D EF1-E
EF) EF2-D EF2-D EF2-D EF2-E
EF3-D EF3-D EF3-D EF3-D
Torque angle (yron At=30 At=30 At=30 At=30
MakKc.
YYBCTBUTENBHOCTN)
EF1+ TCC settings - TCC type: IEC | - TCC type: IEC | - TCC type: IEC | - TCC type: IEC |
- Pickup current - Pickup current - Pickup current - Pickup current
Ip=200 A Ip=200 A Ip=200 A Ip=200 A
- Time multiplier TM=1 |- Time multiplier - Time multiplier - Time multiplier
TM=1 TM=1 TM=1
- Current multiplier - Current multiplier - Current multiplier |- Current multiplier
CM=1 CM=1 CM=1 CM=1
- Minimum current - Minimum current - Minimum current - Minimum current
multiplier MIN=1 multiplier MIN=1 multiplier MIN=1 multiplier MIN=1
- Definite minimum - Definite minimum |- Definite minimum |- Definite minimum
time Tmin=0 ¢ time Tmin=0 ¢ time Tmin=0 ¢ time Tmin=0 ¢
- Maximum tripping - Maximum tripping |- Maximum tripping |- Maximum tripping
time Tmax=120 ¢ time Tmax=120 ¢ time Tmax=120 ¢ time Tmax=120 ¢
- Time adder Ta=0c |- Time adder Ta=0c |- Time adder Ta=0 ¢ |- Time adder Ta=0 c
- Reset time - Reset time - Reset time - Reset time
Tres=0.05c¢ Tres=0.05¢ Tres=0.05c¢ Tres=0.05c
EF2+ TCC settings - TCC type: TD - TCC type: UD2 - TCC type: UD2 - TCC type: TD
(HacTpoitkn BTX) | . pickup current . 11=108A t1=14.6c |- I11=121A t1=2.2c |- Pickup current
Ip=100A Ip=110A
- Tripping time Tt=0 ¢ |- 12=349A t2=0.1c - 12=349A t2=0.1c |- Tripping time Tt=0
c
- Reset time - 13=535A 13=0.0c - 1I3=535A 13=0.0c |- Resettime
Tres=0.05c Tres=0.05c
- Maximum current - 14=535A t4=0.0c - 14=535A t4=0.0c |- Maximum current
multiplier mode D multiplier mode D
- Maximum current - Maximum current |- Maximum current |- Maximum current
multiplier MAX=10 multiplier mode E multiplier mode E multiplier MAX=10
- I max=535 A - I max=500 A
- Reset time - Reset time
Tres=0,05c¢ Tres=0,05¢
EF3+ TCC settings - Pickup current - Pickup current - Pickup current - Pickup current
(racTpoiikm BTX) |Ip=1000A Ip=1000A Ip=1000A Ip=1000A

- Tripping time Tt=0 c

- Tripping time Tt=0 c

- Tripping time Tt=0 c

- Tripping time Tt=0 c
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EF1- TCC settings - TCC type: TD - TCC type: TD - TCC type: TD - TCC type: IEC |
(Hactpoikn BTX) | . pickup current - Pickup current - Pickup current - Pickup current
Ip=100A Ip=100A Ip=100A Ip=200 A
- Tripping time Tt=0 ¢ |- Tripping time Tt=0 ¢ |- Tripping time Tt=0c| - Time multiplier
TM=1
- Reset time - Reset time - Reset time - Current multiplier
Tres=0.05c Tres=0.05c Tres=0.05c CM=1
- Minimum current
multiplier MIN=1
- Definite minimum
time Tmin=0 c
- Maximum tripping
time Tmax=120 c
- Time adder Ta=0 ¢
- Reset time
Tres=0.05c
EF2- TCC settings - TCC type: TD - TCC type: TD - TCC type: TD - TCC type: TD
(Hactpoitkn BTX) | . pickup current - Pickup current - Pickup current - Pickup current
Ip=100A Ip=100A Ip=100A Ip=118A
- Tripping time Tt=0 ¢ |- Tripping time Tt=0 c |- Tripping time Tt=0 c|- Tripping time Tt=0
c
- Reset time - Reset time - Reset time - Reset time
Tres=0.05c Tres=0.05c Tres=0.05c Tres=0.05c
- Maximum current - Maximum current |- Maximum current |- Maximum current
multiplier mode D multiplier mode D multiplier mode D multiplier mode D
- Maximum current - Maximum current - Maximum current |- Maximum current
multiplier MAX=10 multiplier MAX=10 multiplier MAX=10 multiplier MAX=10
EF3- TCC settings - Pickup current - Pickup current - Pickup current - Pickup current
(ractporikn BTX) |Ip=1000A Ip=1000A Ip=1000A Ip=1000A
- Tripping time Tt=0 ¢ |- Tripping time Tt=0 c |- Tripping time Tt=0 c|- Tripping time Tt=0
c
OC1+ TCC settings - TCC type: IEC | - TCC type: IEC | - TCC type: IEC | - TCC type: IEC |
(Hactpoitkn BTX) | . pickup current - Pickup current - Pickup current - Pickup current
Ip=200 A Ip=200 A Ip=200 A Ip=200 A
- Time multiplier TM=1 |- Time multiplier - Time multiplier - Time multiplier
TM=1 TM=1 TM=1

- Current multiplier
CM=1

- Minimum current
multiplier MIN=1

- Definite minimum
time Tmin=0 c

- Maximum tripping
time Tmax=120 c

- Time adder Ta=0 ¢

- Reset time
Tres=0.05¢

- Current multiplier
CM=1

- Minimum current
multiplier MIN=1

- Definite minimum
time Tmin=0 ¢

- Maximum tripping
time Tmax=120 c

- Time adder Ta=0 ¢

- Reset time
Tres=0.05¢

- Current multiplier
CM=1

- Minimum current
multiplier MIN=1

- Definite minimum
time Tmin=0 ¢

- Maximum tripping
time Tmax=120 c

- Time adder Ta=0 ¢

- Reset time
Tres=0.05¢

- Current multiplier
CM=1

- Minimum current
multiplier MIN=1

- Definite minimum
time Tmin=0 c

- Maximum tripping
time Tmax=120 c

- Time adder Ta=0 ¢

- Reset time
Tres=0.05¢
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OoC2+ TCC settings - TCC type: TD - TCC type: TD - TCC type: TD - TCC type: TD
(Hactporikn BTX) | . pickup current - Pickup current - Pickup current - Pickup current
Ip=100A Ip=558A Ip=558A Ip=64A
- Tripping time Tt=0 ¢ |- Tripping time Tt=0 c |- Tripping time Tt=0 c|- Tripping time Tt=0c
- Reset time - Reset time - Reset time - Reset time
Tres=0.05c Tres=0.05¢ Tres=0.05c Tres=0.05c
- Maximum current - Maximum current |- Maximum current |- Maximum current
multiplier mode D multiplier mode E multiplier mode E multiplier mode D
- Maximum current - Maximum current - Maximum current |- Maximum current
multiplier MAX=10 multiplier MAX=1,25 | multiplier MAX=1,25 | multiplier MAX=10
OC3+ TCC settings - Pickup current - Pickup current - Pickup current - Pickup current
(Hactporikn BTX) |Ip=1000A Ip=1000A Ip=1000A Ip=1000A
- Tripping time Tt=0 ¢ |- Tripping time Tt=0 c |- Tripping time Tt=0 c|- Tripping time Tt=0
c
OC1- TCC settings - TCC type: TD - TCC type: TD - TCC type: TD - TCC type: IEC |
(HacTpoitkn BTX) | . pickup current - Pickup current |- Pickup current - Pickup current
Ip=100A Ip=100A Ip=100A Ip=200 A
- Tripping time Tt=0 ¢ |- Tripping time Tt=0 c |- Tripping time Tt=0 c|- Time multiplier
TM=1
- Reset time - Reset time - Reset time - Current multiplier
Tres=0.05c Tres=0.05c¢ Tres=0.05c¢ CM=1
- Minimum current
multiplier MIN=1
- Definite minimum
time Tmin=0 ¢
- Maximum tripping
time Tmax=120 c
- Time adder Ta=0 c
- Reset time
Tres=0.05¢
ocC2- TCC settings - TCC type: TD - TCC type: TD - TCC type: TD - TCC type: TD
(Hactporikn BTX) | . pickup current - Pickup current |- Pickup current - Pickup current
Ip=100A Ip=100A Ip=100A Ip=94A
- Tripping time Tt=0 ¢ |- Tripping time Tt=0 c |- Tripping time Tt=0 c|- Tripping time Tt=0
c
- Reset time - Reset time - Reset time - Reset time
Tres=0.05c Tres=0.05c Tres=0.05c Tres=0.05c
- Maximum current - Maximum current |- Maximum current |- Maximum current
multiplier mode D multiplier mode D multiplier mode D multiplier mode E
- Maximum current - Maximum current |- Maximum current |- Maximum current
multiplier MAX=10 multiplier MAX=10 multiplier MAX=10 multiplier MAX=6
OCs- TCC settings - Pickup current - Pickup current - Pickup current - Pickup current
(nacTporikm BTX) |Ip=1000A Ip=1000A Ip=1000A Ip=1000A
- Tripping time Tt=0 ¢ |- Tripping time Tt=0 c |- Tripping time Tt=0 c|- Tripping time Tt=0
c
CLP Trec, MUH 15 0 0 0
Tcl, MyH 15 10 15 10
CLM 01 does. 01 anp. 01 anp. 01 nioH.
IR Tir, c 0.1 0.1 0.1 0.1
IRM 4.0 4.0 4.0 4.0
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AR SEF AR map (kapTa AR map AR map AR map AR map
AlB)
SEF1+ LLLL SEF1+ RLLL SEF1+ RRLL SEF1+ RRLL
SEF1- DDDD SEF1- DDDD SEF1- DDDD SEF1- RRLL
Reclose time Tri=1 Tri=1 Tri=1 Tr1=1
(BpemA ATB), ¢ Tr2=20 Tr2=20 Tr2=20 Tr2=20
Tr3=30 Tr3=30 Tr3=30 Tr3=30
Reset time Tres=13 Tres=13 Tres=13 Tres=13
(Bpemsi Bo3BpaTa
AlB), ¢
VRC Control Disabled (BriBeneHo) | Disabled (BbiBegeHo) | Disabled (BbiBeneHo) | Disabled (BbiBeaeHo)
(koHTpOnb
HanpsKeHns Npu
AlB)
DE SEF DE SEF map SEF+D SEF+D SEF+D SEF+E
(HanpasneHHocTs SEF-D SEF-D SEF-D SEF-E
CTyMNeHen 3aLuThbl
SEF)
Torque angle At=0 At=0 At=0 At=0
(yron makc.
YyBCTBUTENBHOCTM)
SEF+ TCC settings - Pickup current Ip=6A - Pickup current - Pickup current - Pickup current
(HacTporikm BTX) Ip=5A Ip=5A Ip=4A
- Tripping time - Tripping time - Tripping time - Tripping time
Tt=14.7c Tt=14.6¢C Tt=12.2c Tt=12.1c
- Reset time - Reset time - Reset time - Reset time
Tres=0.05c Tres=0.05c Tres=0.05c Tres=0.05c
SEF- TCC settings - Pickup current Ip=4A - Pickup current - Pickup current - Pickup current
Ip=4A Ip=4A Ip=4A
(racTporikn BTX) - Tripping time - Tripping time - Tripping time - Tripping time
Tt=10.0c Tt=10.0c Tt=10.0c Tt=9.1c
- Reset time - Reset time - Reset time - Reset time
Tres=0.05c Tres=0.05c Tres=0.05c Tres=0.05c
AR UV AR map (kapTa AR map AR map AR map AR map
AlB) Uvi D UV1 L UV1 L Uvi L
uv2 D uva L uva L uva L
Uv3 D Uv3 D UVv3 L uv3 D
Reclose time Tr=10,00 Tr=10,00 Tr=10,00 Tr=10,00
uv1 UM UM=0.85 UM=0.85 UM=0.85 UM=0.85
Tripping time, ¢ Tt=10 Tt=17 Tt=15 Tt=14
uva UM UM=0.8 UM=0.8 UM=0.8 UM=0.8
Tripping time, ¢ Tt=10 Tt=17 Tt=16 Tt=15
uvs3 Tripping time, ¢ Tt=10 Tt=10 Tt=50 Tt=10
OCLL Pickup current, A Ip=283 Ip=189 Ip=157 Ip=64
Tripping time, ¢ Tt=0 Tt=0 Tt=0 Tt=0
EFLL Pickup current, A Ip=119 Ip=108 Ip=121 Ip=110
Tripping time, ¢ Tt=0 Tt=0 Tt=0 Tt=0
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UF Operating mode D D D D
Pickup frequency, Fp=49.5 Fp=49.5 Fp=49.5 Fp=49.5
my
Tripping time, ¢ Tt=10 Tt=10 Tt=10 Tt=10

ABR Operating mode D D D D
Restoration time, ¢ Tr=100 Tr=100 Tr=100 Tr=100

VRC VRC Mode ABC ABC ABC Ring
Multiplier UM=0.8 UM=0.8 UM=0.8 UM=0.8

TTA TTA Mode Cont Cont Cont Cont
Transient adding Tat=0 Tat=0 Tat=0 Tat=0
time, ¢
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MpunoxeHue 7
Mopxnio4yeHue yCTPOMNCTB CBA3U K MHTepdenicHoMy pa3bemy RS485 peknoysepa

MHTepdencHbin pasbem RS485 He vmeeT ranb-
BAaHMWYECKOWN pas3Bs3kKM C MOoAyneM MUKPOMpO-
ueccopa wkada ynpasneHusa. Ha Puc. 7.1 npn-
BeJeHa BHYTPEHHSAS CXxeMa COeAMHEHNS MOAYNS

Munkponpoueccopa MPM/TEL-03E n wuHTep-
delnicHoro pasbvema RS485. Moandukaumnsa Mmo-
aoyna mukponpoueccopa ("-03E") npuBeneHa B
HanmeHoBaHun MMI1 Ha ero kopnyce.

+5V
R1
12K
Ui Pexum FULL/HALF
DUPLEX RX+
12 NPWEM
2 A R2
0 R 11
3 B P 120
[—=Q REB — N RX-
o—4 pe g MEPEAYA
o 5 D 1o R3
14 1,2K
+\/Ci
LTC497 =
TX+
TX-

Puc. 17.1. BHyTpeHHsiss cxema coeanHerns MMIT MPM/TEL-03E n pasbema RS485

Ha Puc. M7.2 - Puc. 7.5 npuBeageHbl CXeMbl COEOVIHEHNS YCTPOWCTB CBA3UN C MHTEPPENCHBIM Pa3beMOM

RS485 peknoysepa a4na pasnnyHbIX Cy4aeB.

YCTPOVCTBO
CBA3U RS 485 PBA/TEL

POWER +12V_EXT 1 X511
GND GND 2 X512
RS485_RX_A TX+ 3 Xs1-3
RS485_RX_B X 4 XS1-4
RS485_TX_A (TX_Y) RX+ 5 X815
RS485_TX_B (TX_2) RX- 8 X816
BALUMTHAR EARTH 7 XS1-7

3EMNA

Puc. 17.2. Cxema coeanHeHus pasbema RS485 PBA/TEL ¢ MPM/TEL-03E v ycTpovicTBa cBS3u B IYIJIEKCHOM PEXUME
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YCTPOWCTBO
CBSA3U RS 485 PBA/TEL

POWER +12V EXT 1 XST-1
GND GND 2 XS12
RS485_RX_A TX+ 3 XS1-3
RS485_RX_B TX- 4 X514
RS485_TX_A (TX_Y) RX+ 5 XS5
RS485_TX_B (TX_2) RX- 6 XS1-6
BALMTHAR EARTH 7 XS17

3EMAA

Puc. 17.3. Cxema coeanHeHus: pasbema RS485 PBA/TEL ¢ MPM/TEL-03E n ycTpouicTBa CBS3u B MOJyAYNI€KCHOM PexXuMe, Koraa
YCTPOVCTBO CBS3M MMEET Pa3Hble BXOAbl /15 IpuemMa v rnepegaqv

YCTPOWCTBO
CBS3M RS485 PBA/TEL

POWER +12V EXT 1 XS1-1
GND GND 2 XS1-2
RS485 RX_A TX+ 3 XS1-3
RS485_RX_B TX- 4 XS1-4
RS485_TX_A (TX_Y) | RX+ 5 XS15
RS485_TX_B (TX_Z) RX- 6 X516
SAIMTHAA EARTH 7 XS1-7

3EMIA

Puc. I17.4. Cxema coenvHeHus padbema RS485 PBA/TEL ¢ MPM/TEL-03E v ycTporicTBa CBSi3u B r01yAYN/I€KCHOM PeXUmMe
rnocpescTBoM ABYX MPOBOAOB CBSI3U, KOraa yCTPOKMCTBO CBS3U MMEET pa3Hble BXOAb! AJ1s Mpyuema v nepenadqv

YCTPOWCTBO
cBA3N RS485 PBA/TEL
POWER +12V EXT 1 XS1-1
GND GND 2 X512
RS485_RX/TX_A TX+ 3 Xs1-3
RS485_RX/TX_B X 4 XS1-4
RX+ 5 XS15
RX- 6 X516
3ALMTHARA EARTH 7 XS
3EMNSA

Puc. 17.5. Cxema coeanHeHus pasbema RS485 PBA/TEL ¢ MPM/TEL-03E n ycTpoucTBa CBS3u B MOJyAYNA€KCHOM Pexume, Koraa
YCTPOVICTBO CBS3U MMEET KOMOMHNPOBAHHbIE BXOAb! /15 IpyuemMa v rnepenayv
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NHTepdencHblli pasbeM RS485 peknoysepa He puUTENb C rasibBaHN4YeCKON Pa3BA3KOW, yCTaHaBIMBa-
npeaHasHayeH ass npsiMoro NpPOBOAHOrO COeauHe- emMoe BHyTpb wWwkada ynpasneHus. MNpumep npoeoa-
HUS C yOANEHHbIMU BHELUHUMU YCTPONCTBaMM, pac- HOFO MOAK/IIOYEHNST HECKONbKUX PEKIIOY3EepPOB MO-
MONOXeHHbIMN BHE LuKkada ynpasneHus. B atom cny- cpencTeom nHTepderica RS485K ogHOMy yCTpOMCT-
yae HeoOX0aMMO MUCMO0JIb30BaTb YCTPOMCTBO-MOBTO- By (MacTep INK) npuBeaeH Ha Puc. 7.6

Lkad ynpasnenna RC/TEL

MacrTe
K P | Rsass MosTopu- | RS485

Tenb MMM
RS485

LWkad ynpaenenusa RC/TEL

MosTopU- | RS485
Tenb MMM
RS485

LWkad ynpasnenua RC/TEL

MoBTOpU- | RS485

Tenb MMM
RS485

Puc. 17.6. Cxema noaknodeHvs nHtepgerica RS485 peknoysepa yepes
YCTPOVICTBa-NOBTOPUTEN C rasibBAHNYECKOM Pa3Bsi3Ko
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