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1. OMUCAHUE PETYNATOPA

1.1 OcHo8Hble (hyHKYUU

Perynatopbl peaktneHon MowiHocTn mogenn HOBAP — 310 MOMHOCTbIO aBTOMaTMyeckue npubopsl,
OCYLLEeCTBASIOLME ONTUMArbHOE YNpaBrieHne KOMNEHCaLMeN PeakTUBHON MOLHOCTM.

PerynaTopbl OCHaLLEHbl TOYHbIMU W3MEPUTENBHBIMA KOHTYpaMU TOKA W HaMpshkeHsl, W LpOoBOW
06paboTkoi M3MEPEHHbIX BENWYMH AOCTUMHYTA BbICOKAs TOYHOCTb OMpedenieHnst Kak akTyarbHOM
3hheKTUBHOM BENUYMHBI TOKA, TaK U KOCUHYCa.

an60pr OCYLLECTBNAKT BblHYUCNEHNE OCHOBHOM FapMOHM‘-leCKOIZ COCTaBJ'IFI}OLLleIZ aKTUBHOIO U
pPE€aKkTMBHOIO TOKa anropntMom FFT. MomoBHbiM cnocoboM BbIYMCISIETCS U OCHOBHas rapMOHKUKa
HanpsXxeHua , 4em obecneynBaeTcsa TOYHOCTb N3MepeHna 1 perynnpoBaHna U B YCNoBUAX CUIbHOIO
NCKaXXeHNA BbICLUMMW rapMOHNKaMW.

/3amMepuTenbHBIA KOHTYP HanpshkeHWs y  ranbBaHWYECKU OTAENEH W NO3BONSeT NOAKMYaTh K Hemy
nepemeHHoe HanpspkeHue ot 100 go 690 V. U3MepuTenbHbIN KOHTYP TOKA SBNSETCS YHUBEPCANbHBIM
AN HOMWHAMbHBIX 3HAYEHUA BTOPUYHOTO TOKA M3MepUTENbHbIX TpaHcgopmatopos 1A unu 5A.
M3mepsiemMble curHanbl MOXHO NOAKMKOYWTL K PErynsTopy B MPOW3BOMbHOM KOMOMHaLWW, TO €CTb
NPOM3BONEHOE (ha3HOe UMK NIMHENHOE HaNPshKeHWe 1 ToK Nobon dhasbl.

3anyck  (MHCTamnsums) npubopa MOMHOCTbIO — aBTOMATWU3WPOBaH. Perynatop  aBTOMATUYECKH
ONpeaenuT  Kak cnocob MOAKMIOYEHWS, Tak W BENWYMHY OTAENbHLIX  NPUCOEANHEHHBIX
KOMMNEHCUPYHOLLMX CTyneHen. PyyHoe 3aaaHue 3Tux napameTpoB Takke BO3MOXHO.

PerynupoBaHue NpoTEKaeT BO BCEX YETLIPEX KBaApaHTax koMnnekcHon nnockoctu (U,1).

CeKumsi TPaH3UCTOPHBIX BbIXOJOB PEryNMpyeT CO CKOPOCTbIO, 3adaBaeMon B Anana3oHe oT 1 oo 5
PErynupyoLLMX BO3AENCTBUIA B CEKYHAY.

CKOpOCTb  PerynupoBaHust CEKUMM PEMnerHbIX BbIXOLOB 3aBUCWUT Kak OT BEUYMHBLI - OLUMOKM
perynupoBaHus, Tak 1 OT ee NonspHoOCTY (nepe- KomMneHcauus/ Hego-koMneHcauus ) .

MoAKNoYeHe W OTKMKOYEHME KOMMEHCUPYIOLLMX KOHAEHCATOPOB OCYLUECTBSETCS TaK, u4ToObI
ONTUManbHOe COCTOsHUE KOMMeHcauuu (TpeGyemblit KOCMHYC) OblMo AOCTUMHYTO OfHWM LIMKMOM
PErynypoBaHns M MWUHUMarbHbIM KOMMYECTBOM MepekrioyaeMbix cTyneHed. [Mpu aTom npuGop
BbIGMPAET OTAENbHbIE CTYNEHM C Y4ETOM UX PABHOMEPHOI 3arpy3Kki U CHavana NoaKIovaeT CTyneHu,
KOTOpbIE ObINK OTKIHOYEHbI PAHBLLE BCETO U UX OCTATOYHbINA 3apsi MUHUMASbHBINA.

Bo Bpemsi perynupoBaHusi MpuGop NMPOBOAWT TEKYLLMIA KOHTPONb KOMMEHCUpYLLMX cTyneHei. Mpu
OBHapyXeHU! NPOMafaHMs UMW U3MEHEHWUS BENMWYWHBI CTYMEHW [AaHHasi CTyneHb BPEMEHHO
MCKMKOYAeTCc W3 MpoLecca perynupoBaHus (Mpy  COOTBETCTBYHOLEN HACTPOKe NapameTpoB).
BpemeHHO MCKMioueHHast CTyneHb NEepUOaMYEckN TECTUPYeTCs W MOXET ObiTb 0OpaTHO BBEAEHA B
MPOLLECC PEryNMpOBaHMsI.

PerynaTopsl npegHasHaueHbl [ns ceTeidl € HOMMHanmbHOM uYactotom 50 wnm 60 Ty, [locne
MOAKMIOYEHNS MUTAIOLLETO HanpshkeHus perynatopom OygeT BbluucneHa ero npeobnagatowas
OCHOBHasi rapMOHWYecKasl COCTaBNsiOWlAs M B COOTBETCTBAW C Heil Perynstop onpegenut
HOMMHArbHYH YacTOTY ¥ aBTOMATUYECKN MOLCTPOUT MOA Hee CBO paboTy.

Mpn nM3MepeHn TOKa BbIYUCAAKOTCA 3HAYEHWS TapMOHMYECKUX cocTasnstowmx ao 19-i. U3 atux
BEMWYMH BbIYMCIISETCSA KOIMULIMEHT HENMMHENHBIX UCKaXKEHWIA Toka (THD), KOTOPbIN MOXHO YBUAETb
Ha aucnnee. MOXHO YCTaHOBUTb [OMYCTUMBIA YPOBEHb WCKAXEHWA , MpW MPEBLILLEHUM KOTOPOro
PEryNATOP OTKIOYNT BCE KOMMEHCUPYIOLLME CTYNEHWN U TEM CaMbIM NPELOTBPATUT X MOBPEXAEHNE .
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Kpome TOrO , Hamxydwme BenuuMHbl  KOS(MULMEHTA HEMUHENHbIX uckaxeHun Toka  (THD),
OTAENbHbIX TAaPMOHUK , W HAUMEHbLLEE 3HAYeHWe KOCWHYca B CETW 3amWCbIBAKOTCA B MaMatw Ans
AanbHeLero aHanusa .

Hapsigy C KoHOeHcaTopamu K perynsitopy MOXHO MOAKMIOYMTL W KOMMEHCHpytolwme apoccenu (B
cnyyae AekomneHcauum cetu) . Mpon3BorbHbIA BbIXOA MOXHO 3anporpamMMmUpoBaTh Kak NOCTOSHHBIN .
C nomoLLbto BX0oAa Ans BTOPOro Tapuda MOXHO 3af4aTh OAMH 13 ABYX PErynmpyroLLmxX PEXUMOB .
Perynatop wuMeeT penemlHblid Bbixod ,Alarm‘, akTMBauuMiO KOTOPOrO MOXHO HACTPOUTb Ha
CUrHaNM3auMi0  HeCTaHAAPTHbIX COCTOSIHUIA, Kak Manblid  TOK, 6OMbWON TOK, nponagaHve
N3MEPUTENBHOTO  HanpshKeHUsi, MpeBbIeHe AOMyCTUMOTO YPOBHS FAPMOHUYECKUX WCKaXEHWA,
COCTOSIHME HEAOKOMMNEeHcaUMU/NePEKOMNEHCALMK, NPEBbILUEHUE [OMYCTUMOMO YKUCHa  BKIHOYEHMIA
CTYNEHMW, NCHE3HOBEHWE CTYNEHN UMK COCTOSIHIE 0BPATHOMO MUTaHUS.

Perynatop MOXHO 3aka3aTb B PaCLUMPEHHOM WCMOMHEHWWM C ranbBaHUYECKW OTAENEHHbIM
uHTepdencom Tuna RS-232 unmn RS-485. B coveTaHum ¢ yoaneHHbIM KOMNbIOTEPOM TakuM 0Bpa3om
MOXHO [MCTaHUMOHHO HabniogaTb BCE M3MepsieMble BEMUYMHbI W OCYLLECTBASTL HACTPOWAKY
napameTpoB perynsropa.

1.2 3manbI pazeumusi npo2paMmb|

1.0 06/2002 - OCHOBHas Bepcus

1.1 01/2003 - BHeApeHue KOMMyHUKaLUUOHHOro npoTokona Modbus-RTU
- [ONONIHEHa hyHKLMSI KOHTPOMS BDEMEHN BKITIOYEHWS! BbIXOA0B

1.3 Jluyeesasi naHennb

Nuuesas naHenb npuGopa 06pa3oBaHa LMEPOBLIM UHAMKATOPOM, UHAMLMPYIOLMMM CBETOAMOAAMM U
noniem KHOMOK YrpaBneHus.

Puc. 1 Jluyesas naHesnb

NOVAR 314 “S=icorcomoim

© Parametry )
Parametry J 1: pozadovany cos ¢ 25: hodnoty stupfia Alarm-stavy:

S5 = 2: doba regulace ind.  26: pevné stupné 1: podproud
3: doba regulace kap. 28: po¢et rychlych st.  2: nadproud

12: MTP - primarni 30: nastaveni alarmu  3: chyba komp.
13: MTP - sekundami  40: stav alarmu 4: ztrata napéti
14: doba znovuzapnuti  41: min. cos ¢ 5: THD >
15: napéti - FN/FF 42: max. THD 6: pocet sepnuti
16: aut. rozp. pfipojeni ~ 44: podet sepnuti 8: zpétné napajeni
20: aut. rozp. stupiiu  46: stav doby regulace 9: chyba stupné
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1.4 Hugppoeoii uHOukamop

WHdbopmauuo, oTobpaxaemylo Ha LMPOBOM MHOMKATOPE, MOXHO Pa3fenuTb Ha TPU OCHOBHblE
rpynmbl AaHHbIX:

- TekyLume N3MepeHHble BENNYMHbI B CETU: KOCUHYC, TOK THD Toka m 7. [.

- NapameTpbl perynsatopa

- coobuleHust 06 owmbkax 1 0 pesynbTaTax TeCTOB

1.4.1 AkTyanbHble U3MepeHHbIe 3Ha4YeHus

Pexum 0TOOpaXeHUss aKTyambHbIX M3MEPEHHbIX  3HAYEHWA  SBNSIETCS OCHOBHBIM  PEXMMOM
WHOMKALMK, PErynsatop MepeknioyaeTcss Ha Hero aBTOMATUYecKu Mpu nogaye HanpsbkeHus. Ecnin
NepcoHan NepekmnioynT pPerynsaTop B PeXuM OToOpaxeHUst napaMeTpoB, 0BpaTHO Ha pexium
MHOMKALMM U3MEPEHHBIX BEMMYMH MOXHO BEPHYTLCS HaxaTem kHomku M (u3amepeHue).

PerynsTop aBTOMaTW4YeCcKM BEPHETCS B PEXMM WHOWKALMM W3MEPEHHbIX BEMUYUH MPUMEPHO Yepes
TPUALATb CEKyHA NOCre MOMEHTA OKOHYaHUS MaHWnynupoBaHUs C KraBuaTypoir ( OT nocrnegHero
HaxaTus 1obON KHOMKW), WNK 4Yepe3 NATb MUHYT B Cryyae OTOOpaXeHUs COCTOSIHUS BPEeMEeHM
perynupoBaHus — CM. onucaxue napamertpa Ne 46.

B pexume oTobpaxeHns akTyarnbHbIX M3MEPEHHbIX 3HAYEHWA BCerga CBETUTCS OAMH U3 CBETOAMOLOB
COS , A, THD. 3 CBETOAMOAb! OnpeaensioT oTobpaxaemyto BenuuuHy. OTobpaxaemble
BEMWYMHBI YNIOPSA0YEHDI B TaK Ha3biBAEMbIX BETBSX — CM. pUC. 2.

Puc. 2 : OmobpaxeHue akmyarbHbIX 3HayeHul - cmpykmypa

naBHas BeTBb

BeTBb OCHOBHOM

m rapMOHUKK TOKa

BetBb BbICLIKX
rapMOHMK

[MaBHasi BETBb COAEPXMT CreaytoLMe akTyarnbHble 3Ha4YeHus::

e COS - rxocuHyc cm.BennmumHa COOTBETCTBYET TeKyLeMy OTHOLIEHWUIO aKTUBHOM
COCTaBALEN K MOMHOI BENMYNHE OCHOBHOW rapMOHUKW TOKa B ceTU. MonoxuTensHas
BEMMYMHA 03HAYAET MHOYKTUBHBIA KOCUHYC, OTpULIaTENbHAS - EMKOCTHBIN.
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o leff — adhexkTMBHAS BenMYMHA TOKA B CETW (BKMKOYas BLICLUME TApMOHWUYECKME) B
amnepax

e THD - ypoBeHb MOMHOTO rapMOHMYECKOrO WCKaxeHWst Toka B cetw (Total Harmonic
Distortion) — aTa Benu4uMHa B NPOLIEHTaX BbIYMCMAETCH HA OCHOBE U3MEPEHHON TOKOBOM
BPEMeHHON auarpammbl anroputMom FFT u xapakTepuayeT OTHOLLEHWE COAepKaHus
BbICLUMX FapMOHMYECKMX Toka A0 19 nopsigka K YpOBHKO OCHOBHOM rapMOHWKW Toka. OTa
BENUYMHa 0TOOPaXaeTCs TOMbKO TOrAa, Korha Harpyska B CeTu BOCTUTHET XoTs Bbl 5% oT
HOMWHaMNbLHON (B COOTBETCTBMM C HOMMHAMbHLIM MEPBUYHBIM TOKOM WU3MEPUTENBHOTO
TpaHcgopmaropa ).

OTaenbHbIe 0ToBpakaeMble BENMYMHBI MOXHO nepekmiovath kHonkamu T, 1.

Ecnn otobpaxaetcs BennumnHa leff, MOXHO HaxaTuem KHonku M (MepuTb) NepPeKnoYMTLCS Ha BETBb
OCHOBHOW rapMOHWK/ TOKa. JTa BETBb COAEPKUT ABE BEMUUNHBI

e I50¢ - aKTVBHasi COCTABNSIOLLAS OCHOBHOM rapMOHWKW TOKa . JTa BENMYMHA B amnepax
onpegeneHa Ha gucnnee BykBon r (r kak peanbHas= aKTMBHas COCTaBNAOLLAN)

o [50j — peakTuBHas COCTaBNAOLLAS OCHOBHOW rapMOHWKI TOKa B amnepax . B 3aBUCUMOCTM
OT XapakTepa onpegeneHa 6yksoi L (WHaykTuBHas) unu C (eMKOCTHas )

MpumevaHue: o6o3HaveHne 150¢, 150j obpa3oBaHO OT 4aCTOThI OCHOBHOW FapPMOHWKM,
koTopasi 06bl4HO paBHa 500, B cetsx ¢ HOMWHanbHoO 4actoton 60 u, pasymeetcs
OCHOBHas rapMOHU1Ka UMeET YacToTy 60y,

BHyTpY BETBM MOXHO nepemelLaTbcs Haxatvem kHorok T, &. OBpaTHO Ha rnaBHylo BETBb TEKyLNX
3HAYEHUI MOXHO BEPHYTLCA HaXaTUeM KHonkn M .

Ha BEeTBb BbICLLMX FrAPMOHWNYECKIUX TOKA MOXHO NEPEKNOYUTLCS BO BPEMS MHAMKaLMM BenuinMHbl THD
HaxaTueM KkHonku M. lMocne HaxaTtus KHOMKW Ha KOPOTKOE BPEMS MOKAXETCs HOMep rapMOHMKK, a
NoTOM 0TOBPa3snTCs e BENUYMHA B NPOLIEHTaX OT OCHOBHOM rapMOHMKL. OTa BenuymMHa oTobpaxaetcs
TONbKO TOrAA, KOTAa Harpyska B CETU AOCTUTHET XOTS bl 5% OT HOMWHANLHOW (B COOTBETCTBUM C
HOMMHaSbHBIM NEPBUYHBIM TOKOM M3MEPUTENBHOIO TpaHcgopmaTopa ).

Haxatnem kHonok T, | MOXHO MepekmnioyaTbCs Mexay OTAENbHbIMU  FapMOHUYECKUMU
coctaenswowmumm : 3., 5., 7., 11., 13., n 17. [aHHble HOMepa rapMoHUK Obinu BbiBpaHbl NOTOMY, YTO
OHW MPeaCTaBNAT CNEeKTP Hambornee YacTo BCTPEYAIOLLMXCS CIy4YaeB HEMMHEMHBIX UCKaKEHUIA, N NX
BENMNYMHbI MO OTHOLLEHWKO K OCTanbHbIM rapMoHUYeckum ObiBaloT Haubonbwumu. BospaT Ha
[NaBHY0 BETBb aKTyalbHbIX 3HAYEHUI MOXHO OCYLLECTBUTbL ONATb HaxaTueM KHomnku M.

1.4.2 MapameTpbl perynsatopa

HaxaTinem KHOMKM P MOXHO BbI3BaTb Ha MHAMKALMIO TaK Ha3blBaeMble MapameTpbl perynsropa.
CHauyana Ha KopoTkoe Bpemsi 0ToOpasuTCsi HOMep napameTpa, a MoToM ero BennuuHa. Homep
Habntogaemoro napameTpa GyaeT npu 3TOM NEpPUOAUYECKN NOSIBNATLCS (MPUMEPHO Yepes 5 CeKyHA),
ANS NyYLUei OpueHTaLmum.

B pexume oTobpaxeHs napameTpoB CBETUTCS CBEToAMoL Parametry.
MapameTpbl MOXHO Pa3aenuTb Ha TPU FMaBHbIE PYMb:

e [lapameTpbl onpefensiolime QyHKUMIO perynstopa. OTU NapaMeTpbl MOXHO HacTpauBaTh
(M3MEHSTb ) M Tem CambIM BNNSTb Ha Mpouecc perynuposaHus. Cpeau HUX Takue Kak :
TpeGyeMblit KOCUHYC, BPEMS PEryNMpOBaHUs U T.4.
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e [lapameTpbl MHOMUMPYIOWME TeKyllee COCTOsHWE perynaTopa. Peub ugeT o Tekyliem
COCTOSIHMM aBapuitHbIX pexumMos (napametp Ned0) , HencnpasHOCTAX perynsaTopa (napamerp
Ne45) u pexume BpemeHn perynupoBaHus (napameTp Ned6). BenuunmHy aTux napameTpos
YCTaHaBMWBAET pErynaTop ¥ OHW cnyxaT ans Oonee nogpobHON MAEHTU(MKaLMK
HeCTaHZ4apTHbIX MO0 HemcnpaBHbIX COCTOSHMI , M Ans Bonee nogpobHoro HabnaeHus 3a
NPOLIECCOM PErympoBaHus.

e 3aperucTpupoBaHHble napameTpbl CETU 1 perynsaTopa B TeHeHWe perynmpoBanus. Peyb nget
kak 00 9KCTPeManbHbIX W3MEPEHHbIX BENMYMHAX B CETU  (MUHUMAMbHbIA  KOCMHYC,
MakcumaneHblh THD 1 ypoBHM TapMOHMK), Tak M O KONMYECTBE BKITOYEHWE OTAENbHbIX
KOMMEHCUPYIOLLMX CTYNEeHen. 3TN BENUYMHbI YCTaHaBNMBAET PErynsTop, 1 nepcoHan uveet
BO3MOXHOCTb WX TOMbKO OBHYNATL (MpU 3aMeHe KOHTaKTopa, Hanpumep).

lMapameTpbl pacnonaraloTcs B COOTBETCTBUW C NOPSAKOBLIM HOMEPOM B NaBHOW BETBU — CM. puC.3.
HekoTopble 13 napameTpoB (napameTp 25 — TOK CTyneHei, 26 — NOCTosiHHbIE CTyneHu, 30 — HaCTPONK
asapuit, 40 — cocTosHue asapui, 43 — MakCMManbHble BEMWYMHbI FapMOHWK, 44 — KOIMYEeCTBO
BKMIOYEHMI CTyNeHen ) Ans nyyllei HarnsgHoCTM NoMeLLEeHbl B TaK HasbiBaeMbIX MOGOYHbIX BETBSIX.
Ha noboyHyto BETBb Y OTAENbHbIX NApaMETPOB MOXHO NEPEKMOYNTLCS HaaTUEM KHOMKM P 1 TakuM
Xe crnocoboM MOXHO BepHyTbCA 00paTHO Ha rnaBHyl0 BeTBb. [logkntoveHue K moboyHON BETBM
napameTpa MOXHO ONpeaennTb N0 HanNMYMK PasaenuTenbHON ropU3OHTaNbHON YepThbl (TUPE) Mexay
HOMEpPOM napameTpa 1 ero BENUYMHOMN.

Hanpumep, B rmaBHoM BeTBW MNpu oToBpaxeHun napametpa Ne 26 (MOCTOsSHHbIE CTYNEHN) NOSIBUATCS
Hagnuce 01 C (cTyneHb Ne1 perynupyemas koHpeHcatopHas). Ecnu xoTum oTobpasuntb cOCTOsIHME
ocTanbHbIX CTyneHen, HeobXo4UMO NEPEKNoYUTb MHAMKALIMIO Ha NOBOYHYI0 BETBb HaXaTheM KHOMKK
P . Ha gucnnee Hagmuck cmeHuTes Ha 01-C v Tenepb MOXHO NUCTaTb MEXZY BeIMYMHAMU CTYNeHen
B npegenax noboyHoid BetBM (kHOMKM T,]). [MOBTOPHBIM HaxaTuem KHOMKM P vHOMKaLMS
MepekmniounTCs 06paTHO Ha rnaBHylo BETBb (3HaK TUPE UCYE3HET).

Puc. 3 : OmobpaxeHue napamempos — cmpykmypa

P-03
naBHas
01-C BeTBb
4 P
Mo6ouHasn P-25
BETBb 1
\
14-C
P-xx

B pexume uteHust napameTpos ceeToanon Editace nokasbiBaeT , MOXHO N TOMBKO YTO MPOYUTAHHBIN
napameTp pefaKTMpoBaTb — €CNMKN CBETUT, BO3MOXHO BENMYMHY napameTpa M3MeHWTb. Ecnu
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CBETOAMO/ NoraLleH, napameTp U3MEHsATb HeNb3s — UK oTobpaxaeMblil napamMeTp Takoro TUna, YTo
nepcoHan BoobLle He MOXeT ero uameHsaTb (Hanpumep Ned0 — cocTosHWe asapwuit) , waw
pefakTMpoBaHue 3abnokMpoBaHO Naporem.

BosspaT B pexunm OT06pa)KeHVIFI aKTyanbHbIX 3HaYeHI MOXHO OCYLWECTBUTb HaXaTuemM KHOMKK M.

Perynstop aBTOMaTWUYeCKM BEPHETCS B 3TOT PEXUM NMPUMEPHO Yepe3 TpuauaTb CekyHn nocne
MOMEHTa OKOHYaHWsi MaHUNYNMPOBaHWS C KNaBWaTypoil (OT NOCNEAHEro HaxaTus NGO KHOMKK).

Wckniouerne: B pexume «PYYHOW» 3HauyeHns napameTpoB MpocMOTPeTb Henbasi. Mocne HaxaTtis
KHOMKW P 0TOBPa3sATCs TekyLyne COCTOSHUSA BbIXOAOB — CM. Janee onucaHne aToro pexuma.

1.4.3 CoobuieHus o Tectax v ownbKax

B pexume oTOOpaxeHMst akTyanbHbIX 3HAYEHWA B HEKOTOPbIX CRy4asix BMECTO TEKYLLEro 3HaYEHMS
KOCMHyCa MOXeT MnOsIBUTLCS TecToBoe coobuleHne umm cooblueHne 06 owmbke. OTaenbHble
coobuieHns nogpobHo onucaHbl Aanee. B Takux cnyyasx, koraa otobpaxaemas BenuumHa He uMeet
3HauYeHus akTyanbHOro KocuHyca, ceetoanog COS muraer.

1.5 UHOuyupyrouue ceemoduolsbi

Hapsigy ¢ Y1cnoBbiM AMCNNEeM 1 OTHOCALLMMMCS K Hemy ceeTognogamu COS , A, THD , Parametry v
Editace, nuueBas naHenb COAEPXUT CReaytoLLme CBETOANOAbI:

1.5.1 NHauKaumsa cocTosiHMA BbIXOA0B

lpynna CBETOAMOAOB B BEPXHEN MPaBOM 4acTW NMULEBON NaHerym oTobpaxaeT Tekyllee COCTOsHWe
BbIXOAHbIX TpaHaucTopoB (o1 T1 go T6) u BbixogHblx pene (o1 1 go 8). OThenbHble CBETOAMOAD
CBOMM CBEYEHWEM 03HAYatoT 3aMKHYTOE COCTOSIHUE COOTBETCTBYIOLLErO BbIXOAHOTO TpaH3ucTopa unm
pere.

Ecnm HeKoTOpbI U3 CBETOAMOOB MUraeT, 3TO 03HaYaEeT, YTO PEryNATOP XOUET 3TO pene BKIKUYUTb, HO
[OIKEH XOaTb OKOHYaHWs BpeMeHu GrokupoBkM. BbixogHoe pere pasoMkHyTo, U GyAEeT BKIHOYEHO,
KaK TONbKO UCTEYET BPems BIOKMPOBKM MOBTOPHOTO BKMKOYEHNS.

VcknioueHnem SBNSETCS NYCKOBOW TECT SNEMEHTOB MHAMKaLMK. B TeyeHue aToro Tecta Ha gucnnee
HanucaHo TEST n Bce CBeToAMOAbl MOCNeoBaTENbHO 3aropatTcs U racHyT. Bce BbIXOAHbIE
TPaH3UCTOPbI M pene OCTAKTCS NpU 3TOM Pa3OMKHYTLIMMU.

1.5.2 NHpgukauua paccornacoBaHus

Ecnu KOCMHYC B CETU U3MEHWUTCS TaK, YTO €ro Henb3si CKOMMEHCUPOBATb C MOMOLLBID CTYMeEHEN,
NOAKIMIOYEHHBIX K TPAH3UCTOPHBIM BbIXO4AaM, TO BO3HWKHET PA3HOCTb MEXZY WCTUHHBIM TEKyLLMM
3HAYEHWEM peaKTUBHOW MOLLHOCTM B CETU W BEIMYWHOW ONTUMAnbHOM PEeakTUBHOW MOLLHOCTM |,
koTopasi oTBeyana 6bl 3a4aHHOM BenuunMHe Tpebyemoro KocuHyca. BennumHy v nonspHOCTb 3TOW
pasHOCTM 0TODpPaXaloT «CBETOAMOALI HAaNpaBNEHUs».

Ecnv aTa pasHOCTb MeHblle, Yem TMOMOBMHA MOLWHOCTM HaMMEHbLIero KOHAEeHcaTopa,
NOZKIIOYEHHOTo K peneiiHoi cekuumn, oba ceetoamopa (IND v KAP) norawweHsl . B cnyyae , ecrin
pasHOCTb Dorblue, YeM NOMOBMHA, HO MEHbLLE YeM MOLLHOCTb HaUMEHBLUErO KOHAEHCATopa PENenHo
CEKLWN, COOTBETCTBYIOLMA CBETOAMOA MWraeT — B Clyvyae HepokomneHcauun muraet IND, npu
nepekomnexcaunm muraet KAP. Ecnu pasHOCTb NMPEBbLICUT BEIMYMHY HaWMEHbLUEro KOHAeHcaTopa
peneHomn Cexummn, COOTBETCTBYIOLLMIA CBETOAMOL CBETUT MOCTOSIHHO.

UcknioueHne B hyHKLMM STUX CBETOAMOA0B 06pasyioT CrefyioLlme COCTOSHUS ©

e He onpeaeneH cnocob NoaKnioYeHUst UI3MEPUTENBHOTO TOKa U HanpskeHus (napmeTp Ne 16)
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e  MpoTeKaeT NPOLIECC aBTOMATUYECKOrO Pacrno3HaBaHNs MOAKIHYEHHS
e  MpOTeKaeT NPOLIECC aBTOMATUYECKOTrO PaCro3HaBaHNs TOKOB CTyneHeil

B cnyyae , ecnu He onpeaerneH crnocob noakntoueHns , oba CBETOAMOAA MUratoT, B OCTamNbHbIX ABYX
CIy4yasx noratueHbl.

1.5.2.1 OnpedeneHue owubKu pe2ynupoeaHus (paccoanacosaHus)

OnTMManbHoe COCTOSHWE, KOTOPOr0  XOYeT AOCTWUMHYTb  Perynsatop, - 970  nojgepxaque
[ENCTBATENBHOMO KOCMHYyCa B CETM Ha ONTUMAnbHOM 3HaYeHuM Tak, 4Tobbl npu 3tom Obina
NOAKM0YEHa NPUMEPHO MOMOBMHA KOMMEHCUPYIOLLEA MOLLHOCTM CTYMNEeHen TPaH3MCTOPHOMA cekuun. B
TaKoM pexume perynsrop cnocobeH BbICTPO pearnpoBaTb Ha U3MEHEHNS KOCUHYCa B CETU.

Mostomy npu pacyeTe oOLWWBKM perynupoBaHns GepeTcs BO BHUMaHWe UM Tekyllee COCTOsHWE
TPaH3UCTOPHbIX BbIXOAOB. [103TOMY MOXET HACTYNUTb CUTyaLusi, koraa AEACTBUTENbHbIA KOCUHYC B
CeTM OTBEYaeT 3afaHHOMy 3HaYeHWio, a CBETOAMOAbl PACCOrNacoBaHWs, HECMOTPS Ha 3To,
MoKa3bIBaloT OLWMOKY perynmpoBaHus. B Takom cryyae peyb MAET O PaccorfiacoBaHUM OTHOCUTENBHO
ONTUMANbHOM KOHGMrypaLM TPaH3UCTOPHBIX BbIXOAOB, MPW KOTOPOM perynsitop cnocobeH GbicTpo
pearMpoBaThb Ha M3MEHEHIS PEAKTUBHOM MOLLIHOCTH 06X NoNSPHOCTEN.

1.5.3 Wnpukaums pexuma PYYHON

Muratowmit ceeTopmon, Ruéné cvrHanuavpyeT , uTo perynstop nepeknioyeH B PYUHOW pexum.
OYHKLMS perynmpoBaH1s npu 3TOM NPUOCTAHOBIEHa.

Ecnu 9TOT cBETOAMOA MOralleH U MHOMKALUMS paboTaeT B pexuMe WU3MEpEeHUs| - OAHOBPEMEHHO
oToGpaxaeTcs ofHa U3 [BYX TEKyLINX BENMWYMH (KOCUHYC UNKM TOK) , CBETOAMOA Parametry noralueH,
9TO 03HAYaeT, YTO  PErynsaTop NPOBOANUT CTaHAAPTHOE PerynnupoBaHue , Ui BO3MOXHO NPOBEAEHME
aBTOpaCMo3HaBaHusi NOAKIHOYEHUS WU TOKOB CTYMEHeN.

1.5.4 UHaukauua obpaTHOro NUTaHUsA (reHepaToOPHbLIN PeXUM Harpy3ku)

Ecnu perynaTop 3HaeT cnocob NoakntoveHns (M3MEepUTENBHOTO HAMPSPKEHUS 1 TOKa) , TO ECTb eCnu
yXe YCMELHO Npowen Mnpouecc aBTOMATMYECKOrO pacno3HaBaHMs NOOKMIYEHUS , WKW cnocob
noaknodeHns Obin 3adaH BPpyuyHylo, cBeToauon  Zpétné napdjeni  wHaMUMpyeT HanpasreHue
nepeHoca 3Hepruu. EcCnu OH noraweH, SHeprs Te4yeT OT MPeanonaraeMoro MCTOMHWKA K
notpebutento. Ecnu cBeToanoa MuraeT, sHeprus nepeTekaeTt B 06paTHOM HanpaBneHuu.

1.5.5 UHaukauua aBapunHbIX COCTOSHUM

PerynsTop ocHalleH curHanuanpytowmm pene Alarm . PaboTy 3Toro pene MoXHO HacTpOUTb COrNacHo
onucaHuio, NpueegeHHoMy Aanee. Ceetoguon Alarm curHanuampyet COCTOsIHUE 3TOrO pene, TO ecTb
Korga BbIXOLHOW KOHTAKT pene Alarm 3aMkHYT, CBETOAMOL MUraeT.
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2. YCTAHOBKA

2.1 MexaHuyeckuil MOHMax

Mpnbop pa3meLLeH B NNacTMaccoBOM Koprnyce , NpegHasHa4eHHOM st MOHTaxa Ha NNLEBYI0 NaHemnb
(oBepb) cunoBoro wkada. Pasmepbl OkHa nmog kpennenue perynstopa 138 x 138 mm. lMocne
BCTaBMEHNS B OKHO Npubop (MKCUPYeTCs YCTaHOBMEHHbIMU Ha HeM OblCTPO3aKPbIBAKOLLMMUCS
3amKkamu.

2.2 [lodknoyeHue

[ins noaKmioYeHNs perynaTopa CyXuT pasbeM C BUHTOBbIMW KNeMMaMn Ha 3afHel cTeHke npubopa.
HasHaueHue BbIBOLOB 3TOMO pasbemMa nokasaHo Ha puc.d 1 5 .Mpumepsl NOAKMYEHUS perynsTopa
npuBegeHbl B cneLmarnsHoM pasgerne.

Puc. 4 :Peeynamop Novar-314 - pasbemb!

Distributor :

Zavodny Elektro NOVAR 314 RS 6/8/232 485

Lhotka 162 — -
739 47 Kozlovice Vyr.&.Iverze.:

tel.: 0658/686 488 Datum vyroby
Vyrobee : Nap.: 230 V~50/60 Hz|Prik.: 10VA

KMB systems, s. r. o. IP 4X | Made in Czech Republic
tF. Dr. M. Horakové 559
460 06, Liberec 7

1

T8I0 1211220231 ] (2512627126120 30[31132 3334

ce | Ladddds Llhhhhhns

(3
'\ — -

21314 0 ] [BA]
2L! NI5I6I ! ! 1] [13]44]15]16]

k 1 Rx_Tx GND
RS-232/485
+U A B GND

Pred ojenim
pmudtngfmhu
zkratovat MTP Il 5A

L1 N L1 L2/N
230 VAC 100+690 VAC
1A) .
zDROJ ") b { max. i max. 64 SPOTREBIC
S

2. TARIF

MakcumanbHoe ceyeHre NpoBOAHNKOB — 1,5 MM? .

2.2.1 MuTarowee HanpskeHne

Perynatop TpebyeTr ans cBoeit paboTbl MuTaloLlee HanpshkeHne HOMUHaNbHOW BennymHon 230 B
yactotoit 50 unm 60y , MakcumanbHas notpebnsemas mowHoctb 10 BA. HanpspkeHue nutaHus
nogkntovaetcs k knemmam 3 (L1) ) u 4(N). OguH npoBog nuTalowei Lenu 3aliuileH BHYTPY
perynsaTopa npegoxpavutenem T0,1L.

Knemmbl nutanns Ne3 (L1) n Ned (N) BHyTpu coeamHenbl ¢ knemmamu NeS (L1) u Ne6(N), koTopble
MOXHO WCMOMb30BaTh AN 00beaUHEHNs MUTAIOLEro HaNPSXKEHUS C U3MEPUTENbHBIM HanpsKeHNEM
(knemmbl Ne. 7- L1 n Ne 9 -L2/N).

1"
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Knemma Ne3 (L1) BHyTpu npucoegmHeHa k obLiemy NpoBOAY KOHTAKTOB BbIXOAHbIX pene ¢ 1 mo 8.
MoaToMy 3alMTa Ha BXOAE Perynstopa [omkHa ObiTb paccuMTaHa W Ha MOLLHOCTb KaTyllek
yNpaBneHus NPUMEHEHHbIX BbIXOAHBIX KOHTAKTOPOB.

Mockonbky npubop He umeeT COOCTBEHHOTO CETEBOrO BbIKIOYATENs, HEOBXOaUMO B CXeme
MOAKIMKOYEHNS NPeayCMOTPETb BbIKITOYATENb (CM. cxeMy noakmntoueHns) . OH JomkeH ObiTb pasmeLLeH
HenocpeacTBeHHO Y npubopa v B cryyae HeobxoaumocTy ObiTb Nnerko AocTynHeIM. OH fOomkeH ObiTb
0003HaueH Kak BblKnioYaTenb YCTAHOBKW . B kauecTBe BbIKMOYaTeNs MOXHO MCNONb30BaTb aBTOMAT
Ha Tok 4o 10A, npu 3TOM [oMmKHa 6bITb BU3yanbHO 0603HaYeHa ero PyHKLMS U COCTOSHUSA (3Hakamu 0
n1).

2.2.2 U3meputenbHoe HanpsxeHue

Perynatp ocCHalleH YHMBEpCanbHbIM, ranbBaHUYECKW OTAENEHHbIM BXOAOM  M3MEPUTENBHOTO
HanpsbkeHus. OH MO3BONSIET NMOAKMIOYATL M3MEPUTENIBHOE HANPSHKEHME B [ManasoHe HOMUHAIbHbIX
3HaveHmin ot 100B go 690B (nepemeHHOE) , NpuyeM Kak dhasHoe , Tak 1 IMHENHOE.

B ocHoBHOM BapwuaHTe nogknoveHus dasa L1 nogkntovaetcs Ha knemmy L1 (Ne 7) |, a cpegHui
(Hynesow) nposoA Ha knemmy L2/N (Ne 9). HomuHanbHas YactoTa M3MepUTensHOro HanpshkeHus (Mnu
npeobnagaroLen rapMOHYECKOI cocTaBnstoLLen) MoxeT ObiTb 50 unm 60 'u.

N3mepuTenbHoe HanpsikeHMe AOMKHO ObiTb 3aLUMLLEHO BHEWHMM 3alUMTHBIM annapaTtoM (Hamp.
npefoxpaHutenem). Ecnu OHO COBNagaeT C MUTAIOLWMM HanpsikeHWeM, MOXET ObiTb 3alMLLIEHO
obLLMM 3alUTHBIM annapatoM. B npoTuBHOM cryyae ofe Lenn AOMmkHbl ObiTh  3alMLLEHb
NPeaoXPaHNUTENAMI UMK aBTOMaTaMM C HOMUHANbHLIM TOKOM OT 1 A0 BA.

2.2.3 N3meputenbHbIN TOK

Bbixogb! ¢ nameputenbHoro TpaHcdopmatopa Toka (ATT) nogkntovatotcs k knemmam Net (knemma k)
n Ne 2 (knemma 1) . BoamoxHo npumererne ATT ¢ HOMUHaMNbHBIM BbIXOAHLIM TOKOM SA unu 1A — ans
npaBunbHoW paboTbl perynatopa Heobxoaumo 06s3aTenbHO 3afaTb HOMUHAMBHYK  BENUYUHY
BTOpUYHOrO Toka WTT npw Hactpoitke perynstopa (napametp Ne13 — cm. panbie) . [potus
Cry4aiHOro pa3mblkaH1s 1 BO3MOXHOIO HEXenaTemnbHOro paspblBa TOKOBOW LEnu pasbeM OCHALLEH
pe3bb0BbIM KpenneHuem.

2.2.4 TpaH3UCTOpPHbIE BbIXOAbI

Perynatop umeeT LecTb BbIXOAHbIX TpaHauctopoB T1 — T6 Tuna NPN, OTKpbITble KOMMEKTOpbI
KOTOPbIX BbiBefEeHbl Ha KnemMmbl 18 — 23. OMUTTOPbLI TPAH3UCTOPOB OObeaMHEHbI U BbiBedEHbl Ha
knemmy 17.

Mpeanonaraetcs, 4TO K 3TUM Bbixoaam OyayT NOAKMKOYEHbI Yepe3 OrpaHMuYMBatOLLME PE3NCTOPbI
BXOZHbIE OMTPOHbI MOMYNPOBOAHWKOBLIX KOMMYyTaTopoB. K aTomy npucnocobneHbl v npefentHble
napameTpbl TPaH3UCTOPHbIX BbIXOAOB — MakcumanbHoe HanpsikeHne 30B  mocTosHHOro, W
MaKkcuMMarnbHbI Tok 50 MA.

Bca cekums TpaH3WCTOPHbBIX BbIXOAOB ranbBaHWUYECKW OTAENeHa OT OCTanbHbIX LENen perynsropa.
TpaH3NCTOpHble BbIXOAbI LOMKHBI ObITh 3annTaHbl OT UCTOYHMKA NONYNPOBOAHMKOBOTO KOMMYTATOpa
WA OT BHELLUHErO UCTOYHMKA NOCTOSHHOTO HanpsixeHus 10 — 30 B, 3alimiieHHoro npegoxpaHuTenem
0,3 — 0,5A. OTpuuyaTencHbIi NOMKC UCTOYHUKA OOMKEH ObiTb MpUCOEeAMHEH K obLen knemme 17.
[MprMep NOLKMOYEHUst NPUBOAUTCS B OTAENBHOM rnaBe.

2.2.5 PeneliHbie Bbixoabl

Mpubop comepxut 8 BbIXOAHBIX pene ¢ 1 no 8. BbiXOAHblE KOHTAKTLI pene BbiBeeHbl Ha KIeMMb
No27 ... Ne34 . OBLume KOHTaKTbI BCEX pere BHYTPU COeAMHEHb! C KNneMMOM HanpsikeHus Ne3 (L1) —
NPy BKMIOYEHWWN BLIXOLHOMO pene Ha COOTBETCTBYIOLLEN KNEMME BbIXOAHOTO pasbema MosBUTCS
HanpsbkeHne 230 B (nepemeH.).
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KoHTaKTbl BbIXOAHbIX pene BHYTPU 3aLLMLLEHbI C MOMOLLbIO BApUCTOPOB. MOXHO X Harpyxarb TOKOM
[0 4A npu 250 B (nepemeH.).

MpyU WHCTanNnsAUMW MHOTAA BO3HMKAET MOTPEOHOCTb MPOBEPUTL (PYHKLMOHMPOBAHWE OTAENbHbIX
CTYNeHern perynupoBaHns PyYHbIM BKMIOYEHUEM U OTKIOYEHNEM — 3TO MOXHO OCYLUECTBUTb B peXuMe
PYYHOW nnm ¢ nomoLLbio Tak HasbIBaeMOro PyyHO20 8Melamensemea 8 peaymupylouuil npoyecc
(cm. onucaHue panee)

2.2.6 ABapuiHas curHanusauyms

Mpnbop ocHalleH BCnomoraTenbHbIM pene ,Alarm® ans curHanusaumm HecTaH4apTHBIX COCTOSHUA.
KoHTaKTbl 3TOro pene BbiBeAeHbl Ha Knemmbl 17 1 18. Harpyxatb nx MoxHO Tokom 4o 4A npu 250V
AC.

2.2.7 Bbibop BTOpOro Tapuca

B HekoTopbIX Cryyasx ObiBaeT BbIrOAHO SKCMNyaTUPOBaTb PErynsTop ¢ ABYMS pasHbiMK cnocobamu
HaCTPOWKW, HanpUMep B 3aBUCUMOCTU OT XapakTepa Harpysku B pasfinyHbIX AHEBHbIX UK HeAEeNbHbIX
uHTepBanax. [Ans sbibopa Tpebyemoro cnocoba HaCTPONKM CRYXUT BXOZ BTOPOro Tapuda.

Bxop BbiBeaeH Ha knemmy Homep 11. AKTUBM3MPYETCS OH NOAaYen Ha HEro NEPEMEHHOO HaMPSHKEHUS
BenuyuHoit 100 — 270 B (no oTHOLIEHMHO K Kriemme nuTaHns Homep 4 = N, BXOOHOe COnpOTUBMEHUE
200 kOwm).

[py HENOAKIIOYEHHOM BXOME perynsrop paboTaeT No HAaCTPOKaM OCHOBHOTO (MepBoro) Tapudia, npu
aKTUBMPOBAHHOM BXofde paboTa MgeT No HacTponkam BTOPOro Tapuda (ecnm dyHKUMS BTOPOro
Tapucha akTMBMPOBaHa — CM. fanee).

2.2.8 KoMMyHWUKaLMOHHbIW UHTepchenc

Perynatopsl  MoryT 6biTb  060pyAOBaHbl  ranbBaHUYeckn OTAENEHHbIM  KOMMYHWUKALMOHHBIM
uHTepdencom craHpapta RS-232 unu RS-485 gns AuCTaHUMOHHOW HACTPOWKM W HabnoaeHus 3a
NPOLIECCOM PEryNNPOBaHMS.

2.2.8.1 KommyHukauyuoHHbIl uHmepgelic RS-232

WHdopMaLyoHHas NnHUS BbIBEAEHA HA AOMOSHUTENBHBIA YETHIPEX- MOMKCHBIN Pa3beM Ha 3aaHe
naHenu npubopa (knemmbl 14,15,16). Pacnpeaenexne curHanos no knemmam npueeaeHo B Tabn.1.

Tabn. 1 : [ookmoyeHue nuHuu RS-232

Curnan Knemma Ne
RxD, yutaemble aaHHble 14
TxD, oTnpaBnsiemMble JaHHble 15
GND/C, «3emnst» MHHOPMALMOHHOA MUHWN 16

KoMMyHMKaLMOHHBIM MHTEpdheic BbINOMHEH B cornacum ¢ pekomeHgaumamm CCITT V.28 (RS-232), a
WUMeHHo  +/- 12V C MWHMMarnbHbIM BHYTPEHHUM WMnegaHcoM Harpysku 3 kOm. [lpu aTOoM
ucnonb3oeaHsl cornacHo CCITT V.24 curvansl 102 (obwwmin npoeog), 103 (oTnpaBnsiemMble gaHHbIE) U
104 (4nTaemble JaHHbIE).

VHTepdheic MOXHO MCMONb30BaTh AN NOLAKTOUYEHNS OQHOTO PETYNATOPA K YAANEHHOMY KOMMLIOTEPY.
MakcumarbHas gfMHa KOMMYHUKaLMOHHOTO kabens okono 30M (pekoMeHAyeTcs SKpaHMPOBaHHbIN
kabenb, Hanp. MK 3x0,15).
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2.2.8.2 KommyHukayuoHHbIU uHmepgelic RS-485
Pacnpegenenne curHanos no knemmam B criyvae HTepdeiica RS-485 npueeneHo B Tabn.2.

Tabn. 2 : [NoOkmoyeHue nuHuu RS-485

CurHan Knemma Ne
TR 13
DATA A (maHHble A) 14
DATA B (gaHHble B) 15
GND/C «3emns» 16

WHTepdeiic no3sonseT nogkmoyaTh 4o 32 npubopos Ha yaaneHun 0o 1 kM. PekomeHayembln kabenb
— 9KPaHWPOBAHHLIN Kpy4eHbI (=twisted) MeTannmueckuit ABYXnapHbIi.

Innna RS-485 tpebyeT npu yaaneHHOCTM OT HECKONMBbKMX [ECSTKOB METPOB M 6ornee BbINMOMHATL Ha
OKOHYAHUSX JIMHWM  YCTAHOBKY «KOHLIEBbIX» PE3ncTopoB. KoHLEBble pPE3NCTOpbl HOMUHAMOM,
COOTBETCTBYIOLMM BOMHOBOMY COMPOTMBIIEHMIO MpUMEHeHHOro kabens (kak mpasuno, 100 ... 200
Owm), npucoeouHstotes mexay knemmamu 14 n 15 (DATA A n DATA B). B perynstope npeaycMoTpeH
koHLEeBoW peancTop conpotueneHnem 330 Om, KOTOPLIA OGHWUM KOHLIOM MPUCOEOMHEH K curHany B
(knemma 15), a gpyrum k knemme TR (Terminal Resistor Ne13). [ns ucnonb3oBaHWs LaHHOTO
pesuncTopa AOCTaTO4HO COeAnHNTL Mexay cobor knemmbl TR ( Ne13) n A (Ne14)

Mpn onvHe kabens nopsigka HECKOMbKMX COT METPOB MMM NPW HANMYUK CUNbHBIX 3MIEKTPOMAarHUTHBIX
rMoMex PEKOMEHAYETCS NPUMEHSTb 3KPaHUPOBaHHBINA kabenb. JkpaH npucoeanHsieTcs k knemme Ne 16
(GND/C) 1 Ha ogHoM KoHLe kabenst K 3awuTHoMy npoBogHuKy PE.
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3. BBEOEHME B PABOTY

3.1 [lepsoe 8KnroYeHUE

PerJ'IFITOp NoCTaBnAETCA HaCTPOEHHbIM Ha CTaHAAPTHbIE BENNYMUHBI COrnacHoO T861'IMLI|6 3.

Mocre MOAKMIOYEHNS MUTAIOLIETO HANPSKEHUS CHadyana MnoiaeT TecTupoBaHue aucnnes. MoTom Ha
[Mcnnee kKpaTkOBPEMEHHO 306pasnTes

e Tun perynsatopa (Hanpuvmep N314)

o Bepeua O (Hanpumep 1.1)

e HACTPOEHHbIN TUN U3MEPUTENbHOTO HanpsikeHust (U=FA win U=SD )

®  HACTPOEHHast BENIMYMHA HOMMHAMNBHOMO BTOpKYHOro Toka UTT ( I=5A4 unn I=1A4)

® HACTPOEHHOE KONMM4eCTBO NOAKMHOYEHHbBIX TPAH3NCTOPHbBIX BbIXO40B (Hanpmmep t=3)

Ecnu npaBunmbHO MOAKMIOYEHO W3MEPUTENBHOE HAMPSKEHUE UM M3MEPUTEMbHBIA TOK  MMeeT
[OCTaTOuHYK BenuumHy (BTOpuuHbin Tok WUTT Gonbwe uem 0,01A) , 3amyctutcs mpouecc
aBTOpPACMNO3HaBaHUS NOAKMIOYEHNS .

an HENOLKMOYEHHOM U3MEPUTESIbHOM HanPsXXeHUW Ha aucnsee nosBATCA MurawLime aHHole U=0,
MPU HU3KOM U3MEPUTENBHOM TOKe : I=0 .

3.2 [lpouecc asmomamu4yecKo20 pacno3HaeaHusi NOOK/IIOYEHUSs

Mpu noctaBke napameTpbl MOAKMIOYEHNS W3MEPUTENBHOTO HaMPSKEHWS W TOKA HaCTPOEHbI
crefytoLmmM o6pasom:

o Tun n3mepuTenbHOro HanpshkeHus — hasHoe (napametp Ne1d)

e Cnocob nogkntoveHust U n | He onpegeneH (napametp Ne16)

MMoka cnocob NOAKMYEHNS He OnpedeneH, PerynsaTop He MOXET BbIUMCIUTL TEKYLLMIA KOCUHYC, 1 3TO
COCTOSIHME WHAMLMPYETCS ABYMS OOHOBPEMEHHO muratowmmu csetoguogamu IND n KAP. B atom
cnyyae perynsrop npoBeaeT aBToMaTU4ECKoe pacno3HaBaHe NoaKMYEHNS.

Yto6bl perynsTop Mor ocyLLECTBUTL 3TOT MPOLECC, LOMKHbI ObITb BLINOMHEHbI CNEAYHOLNE YCIIOBUS:
e paboTa perynsitopa He 0CTaHOBNEHa (cBeTogmod Ruéné noralueH)

e DErynsTOp HAaXOAWTCS B PEXNME PETYNINPOBaHNS , 3TO O3HAYAET , YTO PEXUM OTODPaKEHMS
YNCIIOBOrO AWCMNEs YCTaHOBNEH B cocTosHe Méfeni (n3amepenns) u ceetoguog Parametry
noravleH.

e [loakntoueHo M3MEepUTenbHOE HanpaXxeHne
° M3MepI/1TeJ'IbeIl71 TOK MMEET AO0CTATOYHYIO BENMUYNHY .

an BbINOMHEHNN BCEX yCJ'IOBIAI;1 perynartop 3anyCTUT npouecC aBTOMatU4eCKoro pacno3HaBaHUA
NOAKMNIOYEHNA .

MpoLEecc MOXeT COCTOATh MakCUManbHO 13 7 Laros .
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B kaxgom Lware perynsatop npoBOAWT uYeTbipe MPoBHbIX 3amepa, Mpy KOTOPbIX NocrenoBaTenbHo
NOAKMKYaeT W oTkMoYaeT cTyneHn ¢ 1 no 4. B nepsyto ouepedb npu 3ToM ByayT 3a4eiCcTBOBaHbI
CTYNeHM, NOAKIHOYEHHbIE K TPaH3UCTOPHBLIM BbIXOA4aM. ECK HACTPOEHHOE KOMMYECTBO MOAKIHOYEHHbIX
TPaH3UCTOPHbIX BbIXOAOB (MapameTp 28) OyneT MeHble 4, TO PErynsTop 3agencTBYeT U CTyNeHW,
NOAKIIOYEHHDBIE K PENeNHbIM BbIXO4aM.

Mpu 3TOM NpegnonaraeTcs , YTo XoTs Obl K ABYM U3 3TUX CTyNeHen NoaKMioYeHbl KOHAEHCATOpbI (BCe
TPAH3UCTOPHbIE BbIXOAbl W penerHble Bbixoabl ¢ 1 Mo 4 Henb3s UCNONb30BaTh ANS NOAKMKYEHNS
Apoccenen). B kaxgom npobHOM 3amepe Ha AuUcnnee nocnefoBaTenbHO NOSBATCA cnedytollne ABa
CO0BLLEHMS

1. Homep wwara B Buge AFxx (x —Homep 3amepa)
2. Pesynbtat 3amepa B Buae Hanpumep L1-0 (cm. Tabn.4 — cnocobel noakntoueHns)

Ecnu perynstop u3mMepuT B OTAENbHbIX 3amepax (MombiTkax) MOBTOPHO OAWHAKOBbIE BENMYWHBI ,
MOJKMIOYEHNe CUUTAETCS PacnosHaHHbIM W CRedylollMe Lark He Npou3BoasTcs. Ecnu pesynbtaTthl
3aMepoB B JaHHOM LUare pasnuyHble, PerynsTop NPoBEAET CeAyHOLLMIA Lar U3MEepEHMUil.

[ns ycnewuHoro pacnosHaBaHNs NOAKMOYEHNS JOIMKHbI ObITb BbINOMHEHb! CIEAYHOLME YCHOBUS
e MPaBUMbHO HACTPOEH TWUN U3MEPUTENBHOTO HaNpsHKeHUs (chasHoe/nHeinHoe — napameTp 15)

e K BbIXOJam TPaH3WUCTOPHOM CeKUuWW U K penerHbiM Bbixogam ¢ 1 no 4 OomkHbl ObiTh
npucoeavHeHbl XoTs Obl ABa KOHAEHCATOPa, W HU K OBHOMY W3 3TUX BbIXOAOB HE NOAKMKOYEH
KOMMEHCUpYHOLLMA apoccesb

Mpu yCnewHOM OKOHYaHMM MpoLecca aBTOMAaTUYECKOrO pacro3HaBaHWs NOAKIIOYEHNS Ha aucnnee
KPaTKOBPEMEHHO MOSIBUTCA TUM PACMO3HAHHOTO NOAKIIOYEHNS , peanbHas BENnumMHa KOCUHyca B CETH ,
a noTom npubop Ha4yHeT NPOLECC PErynMpoBaHMUS , UM BO3MOXHO MPOLIECC pacro3HaBaHUs CTyneHen
(cm. panee).

Ecnu npouecc aBToMaTUYeCcKoro pacnosHaBaHus NOAKMIOYEHUsS He YAACTCS YCMeLHO 3aBepLUnTb, Ha
Jucnnee nosiBATCS Muratolee coobuienne F=0 . B atom cnyyae Heobxoaumo 3agatb cnocob
NOAKMIOYEHMs BpyUHyto, nbo ycTaHoBkon napameTpa Ne16 cHoBa 3agaTb 3HauYeHue «-- - - » (= He
33[aHo0), TEM CaMbIM BbI3BaTb MOBTOPHbIA 3amyCK MpoLecca aBTOMATMYECKOrO pacno3HaBaHus
MOAKIIOYEHMS. VHaye perynstop nepeiget B pexum OXuaaHus 1 yepes 15 MUHyT NOBTOPUT NpoLiecc
aBTOMATNYECKOrO Pacno3HaBaHWs NOAKMOYEHNS aBTOMATUYECKM .

Mpouecc aBTOMATMYECKOTO PACMO3HaBaHWs MOLKMIOYEHWUS MOXHO B 06O MOMEHT OCTaHOBMTH
nepekmnioYeHnem aucnnes B pexum Parametry (1300paxeHne napameTpoB) HaxaTueMm KHOMKW P.
Mocne Bo3BpaTa B pEXUM OTOOPaXEHMSt TEKyLMX 3HAYEHWA MNPOLEeCC aBTOMATUYECKOrO
pacnosHaBaHWs nogknoyeHns 6yaeT 3anyLyeH CHOBa C CaMoro Havana.

3.3 [poyecc asmomamuyecko20 pacno3HaeaHusi moKoe cmyneHel

Perynatop  cTaHgapTHO  MOCTaBNseTCs € aKTMBMPOBAHHOW  (DYHKUMERn  aBTOMATMYECKOro
pacnosHaBaHWs TOKOB CTyneHen (napameTp Ne20=1) . B aToMm cnyyae perynstop nposeget
aBTOMaTM4eCKoe pacrno3HaBaHWe TOKOB CTyMeHel Bcerga Mnpu BKMOYEHUWM perynstopa (nogaye
nuTatLLero HanpsxeHus ) . Mpouecc MoxeT ObiTb Bbi3BaH M B3 CHATUS HANPSKEHWUS , YCTaHOBKOM
napametpa Ne20 Ha BenuunHy 1 nnbo nHUumManusalmen perynstopa (cM. ganee) .

Yrobbl perynstop Mor HayaTb NPOLECC aBTOMATUYECKOTO pacno3HaBaHUs TOKOB CTyMeHel , JOMKHbI
ObITb BbINONHEHbI CMEAYtOLLME YCTIOBUS :

e paboTa perynstopa He oCTaHOBNEHa (cBeToano Ruéné noralleH)
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e DerynaTop Haxo4uTCs B peXxume perynnpoBaHus , 3TO 03HAYAET , YTO PEXUM 0TOBpaxeHus
YWCIIOBOrO AWCNNES YCTaHOBNEH B cocTosHWME MéFeni (n3mepenns) u ceetoguon Parametry
noratueH.

e [lofKnio4eHo 13MepPUTENbHOE HaMpsKEHNE
e M3MEpPUTENbHbII TOK UMEET AOCTATOUHYIO BEMUUMHY .
e 33aH Cnocob NoAKNIYEHUS U3MEPUTENBHOMO HAaNpPsKeHUS 1 Toka (napameTp Ne16)

Mpu BLIMOMHEHUM BCEX YCIOBWA PErynsaTop 3anycTuT MpoLecc aBTOMAaTWYeCKOro pacrnosHaBaHus
TOKOB CTYNeHen .

lMpouecc MOXeT cocTosTb M3 3 unu 6 lwaroB . B kaxoom Luare perynstop nocrnefoBaTesibHo
NOAKIIOYAT M OTKIIOYMT KaXkablA BbIXOA (ECMW TONMBKO OH HE HACTPOEH Kak MOCTOSHHbIN — napameTp
26) W3 TpaH3MCTOPHOM CEKLMM PAcnO3HAETCS CTOMBKO BbIXOAOB, CKOMbKO ObINo 3a4aHo B napameTpe
28. B npouecce pacnosHaBaHWs PErynsarop 3aMepuT, Kak NOAKIoYEHUE W OTKMKYEHWe CTyneHu
BMMSIET Ha MOMHbIA PEAKTUBHbIA TOK B CETU. M3 N3MEPEHHbIX BENUYMH PErynsTop OnpeaenuT ToK
COOTBETCTBYIOLLEN CTYNEHN .

B kaxzom npobHOM 3amepe Ha aucnnee NocneaoBaTenbHO 0TobpasaTes cneaytoLe coobLLeHus
1. Homep wwara B Buge AC-x (x — Homep Liara)

2. Pe3ynbTupyloLwmin 3MepeHHbI TOK CTyneHn B amnepax . Ecnv 3agaH HomMuHasnbHbIn Tok UTT
(napametpbl Ne12,13) , usobpaxeH bydeT TOK CTyneHU npsMO B CeT , (Ha NepBUYHOM
ctopoHe UTT) . Ecnn HommuHanbHbIN nepBuyHbIn Tok ATT He 3apaH (napametp Ne12) |, 6ypet
1300paxeH TOK CTYNEHW BO BTOpUYHON 0BMOTKe UTT .

Ecrnu perynsitopy He yAacTcs onpeaeniTb BeMMYMHY CTYNEHU, OH ee He NokasbiBaeT . OTO COCTOsHME
HaCTynuT B Cryyae , korga BenvuMHa PeakTUBHOTO TOka B CETW 3HAuMTENbHO konebrnetcs noa
BNUSIHUEM NEPEMEHHON Harpy3Ku .

lMocne npoBedeHMs TPEX LUAroB OCYLIECTBNSIOTCA BblMUCNEHUS . Ecnn oTaenbHble M3MepeHus B
NpOBEeEHHbIX Liarax NpPefocTaBnsioT AOCTAaTOMHO CXOAHbIE pesynbTaThl , MPOLECC pacno3HaBaHuUs
3aKOHYeH . B npoTmBHOM cnyyae perynsTop nposefeT cneaytowme Tpu wara . Mexay oTaenbHbIMuM
TPONKaMM LUAroB PerynsTop BblAePKUT nay3y okono 30 CekyHg .

YCnoBueM YCMEWHOro pacro3HaBaHWs — TOKOB CTYMeHeil  sIBNsSeTCs [OCTAaTOYHO CcTabunbHoe
COCTOSIHME B CETU — B TeYEHUe Pacro3HaBaHWUs PEeaKTUBHbIA TOK HArpy3ku He [OMKEH MEHSITLCS Ha
BENMYMHY , KOTOpasi CpaBHUMA MO0 3HAUMTENbHO OOMblUe YEM BENMYMHA PEaKTUBHOTO ToKa
nccneayemoit cTynexy . B npoTMBHOM cnyyae pesynbTat usMepeHus byaeT HeycnelwHbIM .

Mocne YCMewHoro OKOHYaHWs MpoLecca aBTOMATMYECKOrO pacrio3HaBaHUs — TOKOB  CTyneHen
PErynsTop NPOBEPUT , YTO X0Ts Bbl 0HA KOHAEHCATOpHas CTyneHb Obina pacnosHaHa , 1 ecnu Aa , T0
HaYHeT MpoLecc perynnuposaHus . B oGpaTHOM crydae perynsitop nepeiger B PeXuM OXuaaHus u
yepe3 15 MUHYT 3anyCTUT BHOBb NPOLIECC aBTOPACNO3HABAHMS! CTyMEHeN.

OtaenbHble pacnosHaHHbIE BENWUYMHBI MOXHO MPOKOHTPONMPOBATh B NOGOYHOM BETBM napameTpa Ne
25 . MonoxuTenbHas BENMYMHA O3HAYAET EMKOCTHYK CTYNEHb , OTPULATENbHAS — MHLYKTUBHYHO .
Ecrm cTyneHb He yganocb pacnosHatb , Ha gucnnee 6yget (- - - ) . OTdenbHble pacnosHaHHble
BEMUYUHBI MOXHO NpY HEOBXOANMOCTM BPYYHYIO UCMPaABUTD .
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PEKOMEHIAUMS

Mocrie KOHMPOS pacno3HaHHbIX 8eUYUH cmyneHel (napamemp 25) pekoMeHOyemcs ycmaHosumb
napamemp 20 Ha 3HadyeHue 0 (AC 0). OmkmodyeHueM YHKUUU asmopacnosHagaHus cmyneHel
UCKITKYamcsl  803MOXHbIE Crlyyau HeychewHo20 pacnosHagaHus cmyneHel nocrie npocadok
numarow,e20 HanpskeHusi 80 epemsi pabomel pezynsamopa, Komopble Mo2ym Hacmamb 8 MSXesbIX
ycnosusx akcnnyamayuu (6onbwasi Hagpyska nocrne 80300HOBMEHUS NUMaKWe20 HanpsXeHUs,
pesKue KonebaHus peakmusHo20 MokKa).

Ecnu npouecc aBToMaT4eckoro pacno3HaBaHus TOKOB CTyneHemn He Obin 3aBepLUeH YCnewwHo , nbo
Cpeau pacno3HaHHbIX CTYMeHen HeT HW OAHOM eMKOCTHOW , Ha aucrnnee GyaeT muratb coobuyeHue
C=0, 1 ogHOBPEMEHHO aKTUBM3MpYyeTCs curHanusaums Alarm . B atom cnyyae Heobxoammo 3aaatb
BEMMYMHBI  CTyneHel BpyyHylo , nubo yctaHoBkow napametpa Ne20 Ha 1 (= nposecTu
aBTOpacno3HaBaH1e) MHALMMPOBATL MPOLIECC aBTOPACNO3HaBaHMS TOKOB CTYNEHeN CHOBa.

MpoLecc aBTOMATUYECKOTO pacrno3HaBaHUst TOKOB CTYMEHEA MOXHO B 00O MOMEHT OCTAHOBUTH
nepeknioYeHemM aucnnest B pexum Parametry (M306paxeHue napameTpoB) HaxaTueMm KHOMKU P.
Mocrie BO3BpaTa B PEXWAM OTOOPaXEHMS TeKyLMX 3HAYeHWil MpoOLECC aBTOMATMYECKOrO
pacrnoaHaBaHwsi TOKOB CTyneHeit OyaeT 3anyLyeH CHOBa C Camoro Havarna.
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4. ONMUCAHUE PABOTbI

4.1 [lNpuHyun pe2ynupoeaHus

B perynstope Novar 314 RS npoTekaloT 0QHOBPEMEHHO U B OMpefeneHHON CTENeHn He3aBucumo
[Ba npouecca perynupoBaHusa: TaK HasblBaeMblid Obicmpbili  NPOLECC PEerynupoBaHus ¢
TPaH3WUCTOPHbIMM  BbIXOAAMM,  YNPaBASIOWMMM  NONYNPOBOAHMKOBLIMIA ~ KOMMYyTaTopamu, M Tak
Ha3blBaeMbI MeOsIeHHbIU MPOLIECC C BbIXOAHBIMM PEre, KOTOpbIE YNPaBSAT KOHTAKTOpPaMMy.

Bbicmpsbiii npouecc perynupoBaHus COCTOWMT M3 hasbl M3MepeHus, W ¢asbl BbIYUCTIEHUS W
OCYLLECTBIIEHUS PEryNUPYIOLLEro BO3AeNCTBUSA. HacToTy perynupylowmx BO3OEACTBUI, TaK Xe Kak U1
Bpemsi ONOKMPOBKM MOBTOPHOTO BKIKOYEHUSI TUPUCTOPHBIX BbIXOAOB, MOXHO HacTpauBaTb, YTOObI
NPOLECC PerynmpoBaHns MOXHO ObiNO aaanTUpoBaTb B COOTBETCTBUAM C MOLLHOCTBHH) MPUMEHEHHBIX
paspsgHbiX (ObICTpbIX) pe3ncTopoB. CTyneHu, MOLHOCTL KOTOPbIX pasnuyaeTtcst He Gonee Yem Ha
YeTBEpTb MOLLHOCTU HaWMEHbLUEN CTYMeHW TPaH3UCTOPHOW CEeKLWW, PerynsaTop CyuTaeT Kak
OfMHAKOBbIE W BKOYAET/ OTKIIOYAET WX MO KPYroBOMYy anroputmy. Mpu BbIYMCIIEHUM perynvpytoLLero
BO3AENCTBAS BO BHWMaHue OepeTcs TOMbKO MOLYHOCTb TMPUCTOPHOM  CTYNEHW (KOMMYecTBO
BKITIOYEHWN CTYNEHN HE KOHTPONMpYeTCs).

MeOneHHbIl NpoLeCcC perynupoBaHusi peneiHbiMM BbIXOAAMW [OMKEH cobmniogaTh OrpaHudeHus,
CBSI3aHHblE C XapaKTepuCTUKamu 1 JONTOBEYHOCTLI0 KOHTAKTOPOB. dasa u3aMepeHnst NpOBOANTCS OAVH
pa3 B CEKyHay, ¥ B 3aBUCUMOCTW OT BbIYWUCNIEHHOM OLINOKM perynimpoBaHns 1 HaCTPOEHHOrO BPEMEHU
perynupoBanus (napametpbl 2 W 3), Ha3HaYaeTcs ANUTEeNbHOCTL (hasbl perynmpoBaHms, KoTopast
MOXET MOBTOPATbCS He Gonee OQHOrO pasa 3a NsATb CekyHA. Mpu BbIYMCIIEHWM PErynMpYHLLEro
Bo3gencTeus Gepetcs BO BHWMaHWE Bpemst OMOKMPOBKW MOBTOPHOTO BKMHOYeHUst (napametp 14).
OnTumanbHoe perynupyoLiee BO3AENCTBIE (DOPMUPYETCSA C y4ETOM He TOMbKO MOLLHOCTEN CTyNEHe!,
HO W C Yy4eTOM KONMNYECTBA BKIHOYEHWUIA LAHHOW CTYMeHW, BPEMEHU OT NOCMEAHEro OTKMIYEHUS, 1
CYMMApHOr0 KONMYeCTBa NEpEKIIOYEHNI BO BPEMS PETYTMPYIOLLETO BO3AEACTBMS.

B onTumanbHOM criyyae npoLecc perynmpoBaHusi NpoTekaeT creaytoLym 06pasom :

Marble OTKNOHeHMst OT Tpebyemoro KocuHyca KOMMEHCHMPYET B TeYeHWe [onei CekyHabl ObiCTpbIi
npoLecc , a Ans MeAneHHoOro npoLecca 310 CoCTosiHNE ByaeT kak CKOMNEHCUPOBAHHOE , U COCTOsHME
BbIXOAHbIX pene He M3MeHUTCs . B cryyae BO3HWUKHOBEHWS GONbLUErO PaAccornacoBaHUs , Yem
CyMMapHasi BENUYMHA BCeX CTYMEHE TPaH3VUCTOPHOM CeKLWM , BCe TPaH3WUCTOPHbIE BbIXOAbI Cpasy
YCTaHOBSATCS B OfIHAKOBOE COCTOsIHME (BCe BKIHOYEHBI MM BCE BbIKMIOYeHbI) . MeaneHHbI npouecc
BbIYWUCTIMT BO3HWKLIEE PACCOrNacoBaHWE U HAYHET OTCUUTLIBATbL BPEMS PErYrMPOBaHNs MeNeHHOro
npouecca (MOXHO KOHTponMpoBaTb B napametpe 46). o MCTEYEHUM BPEMEHM pPerynupoBaHus
PErynsaTop npoBeaeT perynupyloLlee BO3AEHCTBIE C NOMOLLbIO PENeHbIX BbIXOAOB.

Perynupytowiee Bosaenctene medreHHo20 npoLecca NpoBOAMTCA Tak, YTOObl CKOMMEHCUMPOBAHHOE
COCTOSIHWE ObINO [OCTUTHYTO OAHOBPEMEHHBIM MOAKIIOYEHNEM He Bonee YeM MOMoBMHbI MOLLHOCTM
TPaH3UCTOPHbIX CTYMeHen . B aToM cnyyae B ganbHeiiwem BbICTPLIN npoLecc cnocobeH pearnposaTb
Ha W3MEHEeHNs paccornacoBaHus B 060MX HanpaBneHusX .

WcknioyeHnem 13 BbILLEONMCAHHOTO SIBNISIETCS COCTOsHME , koraa Tpebyetcs manas peakTuBHast
MOLUHOCTb. ECn MrHoBeHHOE 3HaueHue Tpebyemol peakTUBHOM MOLHOCTY MeHbLUe , YeM obLuas
KOMMEHCMPYIOLLAs MOLLHOCTb TPaH3WUCTOPHBIX BbIXOAOB , PEryNMpyIoLLee BO3AEHCTBIME MEANEHHOro
npoLecca perynupoBaHusi MPOBOAMTCS TOMbKO HA BENMYMHY «[OKOMMEHCUPOBAHUS» , @ He Ha
MOSIOBUHY KOMMEHCUPYHOLLEN MOLYHOCT TPAH3UCTOPHbIX BbIXOLOB.
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4.2 Hacmpolika pe2ynsmopa

[N [OCTWXEHWs ONMTUMAMbHOMO PErynMpoBaHWst B COOTBETCTBUMM C NEPEMEHHBbIM XapakTepoMm
Harpy3Kki1 perynsitop UMeeT HECKOMbKO MapaMeTpoB , KOTOPbIE BINSHOT HA €ro dyHKUMK . MepeyeHb
napameTpoB npueefeH B Tabnuue 3 . Cneaytowme pasaenbl ONUCHIBAKT HasHaYeHWe OTAemNbHbIX
napameTpoB 1 Crnocol X HACTPOIKM .

4.2.1 Beog napameTpoB

Perynatop nocTaBnsetcs C napameTpamu , HAaCTPOEHHbIMM Ha CTaH4APTHble BENWYMHbI B
COOTBETCTBUM C Tabn.3.

B HekoTOpbIX Cnyyasx 41 ONTUMU3aLMK PErynnpoBaHus TpebyeTcs M3MEHUTb 3HAYEHNS HEKOTOPbIX
MapameTpoB , B OCTamNbHbIX CRy4asix Mpy MOHTaxe HeobXOAMMO 3afaTh TOMbKO TUM U3MEPUTENBHOIO
HanpspkeHns (pasHoe /MUHEIHOE) U BENUYMHY HOMUHAMBHOMO BTOpUYHOro Toka UTT( I=5A nnn I=1A).
C uenbto 3anpeta HECaHKLMOHMPOBAHHOM MaHUNyNsAUMM NpoLecc BBOAA NapaMeTpoB MOXET ObiTb
3abnokmpoBaH 1 B 3TOM crnyyae TpebyeTcs npeaBapuTENbLHO BBECTU Naposb (CM. aanee) . Ecnn BBoA
napameTpoB AOCTYMEH , OH MPOBOAUTCS CeLyoLLMM 00pasoMm :

1. TlepekniouuTb perynsrop B pexum Parametry (n306paxeHne napaMeTpoB) HaaTMEM KHOMKM
P.

2. nocrnenoBaTenbHbIM HaxaTvem kHornok T, { BbI3BaTb Ha MHAMKALWIO TpeByeMmblit napameTp.

3. Haxatb KHOMKY P (napamempbl) M HE OTNYyCKaTb A0 TeX Nop , NOoKa AaHHblE Ha AUCNNEE He
Ha4HYT MUraThb .

4. KHonky P moTOM OTNyCTUTb M KHOMKamu 1,| YCTaHOBUTL Tpebyemyio BenuumHy . Y
HEKOTOpbIX MapamMeTpoB [AaHHble MOXHO aBTOMATWYECKW yBenuuMBaTb / YMeHbLIATb
ONNTENbHbIM HaXaTuem KHomku 1/ .

5. Tpu gocTkeHnn TpebyeMon BennMuMHbl HaxaTb KHOMKY P . YCTaHOBMEHHas BenuuuHa
3anueTcs B NamsaTb perynsatopa , AaHHble Ha Jucnrnee nepecTaHyT Muratb WM BBOA
napameTpa Ha 3TOM 3aKOHYeH .

4.2.1.1 Omkpbimue / 6riokupoeka docmyna k 8800y napaMmempos

Perynsatop nocTaensieTcsl B pa3brokMpoBaHHOM COCTOSIHAM , TO €CTb MapaMeTpbl MOXHO BBOAMTbH
cpasy nocrie MOAKIIOYEHUs NUTAIOLLErO HanpshkeHust 6e3 npeaBapuTenbHoOro Beoga napons . Mocre
BBEZIEHUS B paboTy MOXHO BBOZ NapaMeTpoB 3abriokMpoBaTh M TEM CaMbIM 3aLUUTUTL PErynsiTop ot
HECaHKLMOHNPOBAHHbIX MAHUNYSLNAN .

WHbopmaumo 0 TOM , OTKpbIT MM 3abnokMpoBaH BBOL MapamMeTpoB , MOXHO y3HaTb B MapameTpe
Ne00 . OH MOXET NPUHMMATL 3HAYEHMS

HE=- ... naporb He BBeAEH , NapameTpbl 3a6MoKNpoBaHbI
HE=A ... naporb BBELEH NPaBUIbHO , MOXHO BBOAMT NapaMeTpbi .

CocTosiHue OTKPbITUA / 6J'IOKI/IpOBKI/I BBOAa NapameTpoB COXPaHAETCA W NPU OTKMOYEHUN perynatopa
OoT CeTn .

B cnyyae , ecnu naporb He Gbin 3aaaH NpaBUNbHO , MapameTpbl HeNb3s U3MeHUTb . BBoa napons
ocyLecTBnsieTcs nogo6HbIM 06pa3oM , kak 1 BBOA NapameTpoB :

1. TlepeknioumnTb perynsrtop B pexum Parametry (306paxeHne napaMeTpoB) HaxaTUEM KHOMKM
P (perynatop npu 3TOM He JOMKeH ObiTb B PyYHOM pEXMME ) U Bbi3BaTb Ha MHAMKALMIO
napametp NeQO
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2. [Jonrmm HaxaTuem KHOmkn P foBuTbCs MUraHusa Ha gucnnee nocnegHero sHaka. Ha mecte
nocregHero 3Haka (paspsga) npu 9Tom u3obpasutca uudpa B wHTepsane ot 0 go 9.
Mpegnonoxum ,Tam Beina undpa 5, Toraa Ha gucnnee byaet : HE=5 , v undpa 5 muraer.

3. TlocnenoBaTenbHo Haxatb kHonku B cnepyowei kombuHaum : 4 T, T, 4. Ludpa 5
nocrnenoBaTenbHo CMeHUTCS Ha 4 — 5 — 6 — 5, Tak 4YTo MO OKOHYaHWK KOMBUHaLMK ByeT
nepBoHayanbHas Lndpa .

4. Haxartb kHonky P . Ha gucnnee nosisutcs HE=A , nogTBepxnas TeM caMblM NpaBuibHOE
3afaHue napons , Janee MOXHO BBOAWTb NapameTpbl .

BennunHy uicna , n3obpaxaemoro npu 3agaHuv naponsi , BbIGUpaeT cam perynsTop NPoU3BONbLHO , 1
Ha MpaBWMbHLIA BOA Maponsi OHa He BRMSIET (BBOAMT B 3abnyXaeHus «HempusTens») . BakHbiM
SIBNISIETCA NULLb TOYHOE COBMIofEHMe NOCNea0BaTeNbHOCTY KOMBMHALMN HaXaTWs KHOMOK .

Mocne npaBunbHOrO BBOAA MApONst AOCTYN K napameTpam OTKpbIT A0 TOW Mopbl , noka He Oyget
nepCcoHarnom onsiTb 3a6MOKMPOBaH , 3TO COCTOSIHUE COXPAHSAETCS U NPU OTKIOYEHUN HAMPSHKEHWS] .

3abrnokMpoBaHe A0CTyNa K MapameTpaM HacTaHeT B pesynbTaTe YMbILMEHHOrO MPOK3BOMLHOMO
HENPaBUNLHOTO 3aaaHns KoMBuHaLwmn Haxatus kHonok (¥, T, T, 4 )npu BBOge napons .

4.2.2 Napametp Ne 01/07 TpebyembIn KO3I(PPULIMEHT MOLHOCTH

BennunHy tpebyemoro  koachdmumeHTa mowHocTn ang 1. Tapuda (napametp Ne01) wnm gns 2.
Tapuda (napameTp Ne 07) MmoxHo 3agaThb B AuanasoHe ot 0,80 nHayktusHoro fo 0,90 emkocTHoro.

4.2.3 MNapametp Ne 02/08 Bpems perynupoBaHUA penevMHOW cekuum B obnactu
HeAOKOMNeHcaLum

Bpems perynuposaHus ans 1. Tapucdpa (napametp Ne 02) unu ana 2. tapudpa (napametp Ne 08)
MOXHO ycTaHoBUTb Ha 9-10-15-20-30-60-120-180-300-600-1200 cekyHa . YcTaHOBMEHHAs BeNMYUHa
onpeaensieT YacToTy perynupytoLLMX BO3AENCTBUNA NPU CrieLyOLWNX YCIOBUSX

o Tekywui KocuHyc «6onee MHAYKTUBHBINA » , YeM TpebyeMmblid , TO eCTb HEAOKOMMEHCUPOBAHO

e Pa3sHOCTb TeKyLEero 3Ha4YeHWsl PeaKTMBHOrO TOKA B CETM M ONTUMANbHOTO 3HAYeHWs
COOTBETCTBYHOLLETO TpebyeMoMy KOCUHYCY , (OMbKa perynmpoBaHust ) , TOYHO paBHa TOKY
HanmeHbLuero koHgeHcatopa (C/K) .

Ecnn a10T napameTp ycTaHoBneH Hanpumep Ha 180 M B CeTW HACTymsT ykasaHHble YCroBWS |
perynatop kaxgble 180 cek NpOBEAET BbIYMCIEHWE ONTUMANbHOrO crnocoba KOMMeHcauun K
OCYLLECTBUT pPErynupytoLLee BO3LENCTBIE .

YkasaHHOe BpeMsi COKpaLLiaeTCs B 3aBMCMMOCTU OT TeKyLIero 3HayeHus owwbKku perynupoBaHus ,
NPOMOPLIMOHANLHO KBAZpaTy OTHOLIEHUS OLWMOKA perynupoBaHus K TOKY HaWMeHbLUen eMKOCTHOM
ctynenm (C/K) . Bospacratowas owmbka perynupoBaHns MOXKET CHU3UTL 3TO BPEMS O MUHUMANbHOTO
3HaYeHns 5 cex .

HaoGopoT, ecnu ownbka perynupoBaHmust MeHbLLE, YeM TOK HauMeHbLUEN EMKOCTHO! CTYNEHU, BpeMs:
peryn1poBaHusi yBennunBaeTcs B fga pasa. Ecnm owmbka ymeHbLIaeTCs U fanee, U CTaHeT MeHbLue
1/2 BENWYMHbI TOKa HAMMEHBLLErO KOHAEHCATopa , PerynupytoLLee BO3AEACTBIE HE MPOBOANTCS .

4.2.4 Napametp Ne 03/09 Bpems perynupoBaHusa B 06nacTi nepekomneHcauum

Benuuunny ons 1. Tapuda (napametp Ne 03) unm ans 2. Tapuda (napametp Ne 09) MOXHO YCTaHOBUTbL
Ha 5-10-15-20-30-60-120-180-300-600-1200 cekyHg. OHa onpegensieT 4acToTy PerynmpytoLmx
BO34ENCTBUN NOJ0OHO Kak W BbileonucaHHbln napametp Ne02/08 ¢ Tem OTnMuMEM , YTO JeACTBYET B
cnyyae , KOrAa TeKyWWn KocuHyc «bonee emkocTHOW » , Yem Tpebyembid , TO €CTb Hactana
nepekoMmneHcauus .
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3meHeHne BpemMeHu perynpoBaHms B 3aBUCHMOCTM OT BENMYMHBI OLLIMOKN perynnpoBaHms
NPOMCXoauT TakK xe, kak 1 y napameTpa Ne 02/08 .

4.2.5 Mapametp Ne 06 — yHKuUMA BTOpOro Tapuda

Perynatopsl  Novar-314  no3BONAKT  OCYLWECTBAATb M3MEHEHWE  BbILEONUCAHHBIX  OCHOBHbIX
napameTpOB B TEYEHWE NpoLEecca perynmpoBaHus nog BO3AEMCTBUMEM BHELWHEro curHana . [Ans atoro
PEryNATOpPbl OCHALLEHbI BXOAOM ANst BbiGopa BTOPOro Tapuda, KOTOPbI akTUBMPYETCS NPUNOKEHHBIM
K HEMY HanpshkeHneM.

Hactpoiikoit napameTtpa Ne6 MOXHO 3aaaTb, OOIDKEH N perynsatop obpallaTb BHAMaHWE Ha BXOd
BTOpOro Tapuda. CTaHOapTHO perynsaTop HacTpoeH Tak, 4To BXof4 Bblbopa BTOpOro Tapuda
urHopupyetcs. Mapametpa Ne6 HacTpoeH Ha 0 W U3 BbILLEONMUCAHHBLIX MAPaMETPOB UCMONb3Y0TCA B
perynupoaHuu napameTpbl Ne1...Ne3, a napameTtpbl No7...Ne9 npu 3TOM TepstoT CBOM CMbICH, a
NOTOMY He MHAMLMPYIOTCA.

Ecnn HacTpoum BenuunHy napameTpa Ne6 Ha BenuunHy 1, perynaTtop HauyHeT BbIYUCNSATb 3HAYeHue
BXoAa Bblbopa BTOPOro Tapuda, 1 B 3aBUCMMOCTU OT €ro TekyLlero 3HadeHus bygeTt ucnonb3oBaTh
komnnekT napameTpoB Ne1...Ne3 unm Ne7...Ne9. B atom cnyyae 3HauyeHne napamertpa 6 bygeT: £2=1 .
Mpu 3TOM AECATUYHAA TOYKA 3a MOCMEAHUM 3HAKOM MHAMLMPYET, aKTUBHBIN N B HACTOsILLEE BpEMS
BXOZ, BTOPOro Tapu@a — eCnv OHa noraileHa, BXod BTOPOro Tapuda HeakTUBHbIA U B perynmnpoBaHuu
MCTONb3Y0TCS NapameTpbl Ans nepsoro Tapuda (Net...Ne3). HaobopoT, cBeueHne AeCATUHHON TOUKK
CUTHanMU3upyeT aKkTWBHOE COCTOsIHWE BXOAA BTOPOrO Tapudia, U perynsaTop npu 3TOM WUCMonb3yeT
napameTpel BToporo Tapuda (Ne7...Ne9).

4.2.6 Mapametp Ne 12,13 - koachmuUMEHT U3MepuTEeNnbLHOro TpaHcgopmaTopa ToKa
(UTT)

MapameTpom No212 MOXHO HaCTPOWUTb HOMUHAMbHBIA NepBuuyHbIn Tok UTT B eauHuuax amnep.
Jlnana3soH 3HayeHun ot 5 go 9950A.

CraHpapTHo 10T napameTp (Ne12) He 3apaH (- - -) . B 3TOM cnyyae BCE M3MEPEHHbIE BENUYMHDI
TOKOB, TO €CTb TeKyllee 3HayeHne 3(EKTUBHOMO TOKa , aKTUBHOIO W peakTMBHOro W BenuunHa C/K
(napameTp 22) 1 TOKW OTAENBHBIX CTyneHei (napameTp 25) MHAMLMPYIOTCS B Pa3MEPHOCTM , Kak OHU
Obinun n3mepeHbl Ha BTOpU4HON cTopoHe UTT . YcTaHOBKa napameTpa He BMMSIET HUKOMM 06pa3om Ha
NpOLLeCC perynnpoBaHms , BIUSIET TOMBKO Ha MHAWKALWMIO BEMUYMH , UMEIOLLMX Pa3MEPHOCTb TOKA .

Mapametpom Ne13 3agaeTcs BTOPUYHBIA HOMUHANBHBIA Tok TT. MoxHO BbiOpaTh 3HaueHne SA unm
1A. BHUMAHUE! B otnnume ot napametpa Ne12, 3ToT napameTp AOMKEH ObiTb 00A3aTenbHO
NpaBUNbLHO HaCTPOeH ANnA obecnevyeHWss HOpManbHOW paboTbl perynsaTopa. CornacHo aToMy
napameTpy ¥ TeKyLIEMY 3HAYEHMIO TOKa B CETW PErynsaTop Onpeaenser, He NeperpyxeH nn TOKOBbIA
BXOA , ¥ NpU HEenpaBWibHON YCTAHOBKE NMapameTpa MOXET AOWTW K HexenaTteribHOMY OTKITIOYEHMIO
perynsropa , unu HaobopoT He ByaeT perynsTop OTKMKYEH B Clydae HeobXoanMocTL (CM. onucaHue
napametpa 30 — aBapus OT CBEPXTOKA)

HactpoeHHas BenuunHa napametpa Ne13 ocTaHeTcs nmpexHen WM Npu uHuyuanu3ayuu perynsropa
(cm.onucanve ganee).

4.2.7 MNapametp Ne 14 Bpemsi OGNOKMUPOBKM MNOBTOPHOrO BKMHOYEHUA pPeNerHbIX
BbIXOA0B

Cnyxut ans obecneyeHns fOCTAaTOMHOTO pa3psaa KOHAEHcaTopa nepes ero NOBTOPHLIM BKMKOYEHUEM.
[nanasoH 3HauveHwnit 5-10-20-30-60-120-300-600-1200 cekyHg .
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Tabn. 3 :[lapamempsi peaynsmopa
HasHaueHue [nanasoH LWar | CtaHgapTH MpumeyaHue

No 3HAYEeHUN YCT. | . BENMYMUHa

0 | OTkpbITME gocTYNa K -1A - A Cwm. OnucaHue 6rokupoBKH
peakTMpOBaHMKO (Napornb) BBO/la NapameTpoB

1 | Tpebyembiit COS (tapud 1.) 0.80 vHp 00 0,90 |0.01 (0,98 uHg

EMK.

2 | Bpems perynuposaHus peneiH. | 5-10-15-20-30-60- | - 180
CeKLWM NpU HeLOoKOMMeHcaLui 120-180-300-600-

(Tapug 1.) 1200 cekyHg

3 | Bpems perynupoBaHus peneiiH. | 5-10-15-20-30-60- | - 30
CEKLMM NPy NepekoMneHcaLm 120-180-300-600-

(Tapug 1.) 1200 cekyHg

6 | dyHKums BTOporo Tapuda 0 (Het) - 1 (ga) - 0 (HeT) ToribKo y PerynsiTopos psiga

2XX

7 | Tpebyembit COS (Tapud 2.) 0,80 mHa. 00 0,90 | 0,01 | 0,98 uHg. Ecnu He akTvBuposaHa

eMK. yHKums 2. Tapuda, He
oTobpaxaeTcs.

8 | Bpems perynupoBaHus penemH. 5-10-15-20-30-60- | - 180 Ecnu He akTBuposaHa
CeKLMM NPY HeAOKOMNEHCALMN 120-180-300-600- yHKUs 2. Tapuda, He
(tapnd 2.) 1200 cekyHn oTobpaxaercs.

9 | Bpemsa perynupoBaHus peneiH. | 5-10-15-20-30-60- | - 30 Ecnu He akTBuposaHa
CeKLM Ny NepexoMneHcaLmm 120-180-300-600- yHKUNs 2. Tapuda, He
(tapnd 2.) 1200 cekyHp oTobpaxaercs.

12 | HOMUHANBHBIA NEPBUYHBINA TOK 5-9950 A 5 He 3apaH
UTT (n3meputensHoro
TpaHcopmaTopa Toka)

13 | HOMWHanbHbI BTOPUYHbIN TOK 1A-5A - 5
UTT

14 | Bpemsi BIOKMPOBKM NOBTOPHOTO 5-10-20-30-60- - 20
BKMIOYEHUS peneHbIX BbIXO40B 120-300-600-1200

CEKyHI

15 | Tun usmeputensHoro Hanpskenus | FIN(FA) - FIF(SD) | - FIN(FA) MapameTp Hafo 3anatk

(cdbasHoe nnu NuHeiHoe ) NpaBUnbHOTO 4111 HOPManbHOro
beHKLI'I/IOHVIpOBaHMFI
aBTOpPacno3HaBaHNA
NOAKNHYEHNS.

16 | cnocob npucoeanHeHus 6 komBuHaLwi - He Cm. OnucaHne napametpa
M3MEPUTENbHOIO HaNPSKEHNS onpegeneH
TOKa

20 | AsTomaTiyeckoe pacnosHasaHune |0 (HeT) - 1 (aa) - 1(na) ABTOpacno3HaBaHme BKIIOYUTCS
TOKOB CTyneHel npu yctaHoBke napameTpa ¢ 0

Ha 1 v Npu ycTaHoBMEHHOM 1
Bceraa npu BKMNYeHUU
peryngropa

21 | nporpamma KoMMyTaLmu 12 TMNOBbIX - He 0...MHAVBMAYanbHOE 3apaH1e
PENeiHoi CeKLm KoMBUHaLLM onpedeneH | cTyneweit. Ecrm sapako

aBTOpacno3HaBaHWe CTyneHewu,
He 0T06pa)K89TCF|.

22 | BENMYMHA HAaUMEHBLLETO (0,01-2A)x 0,01 | He BenuunHa Ha nepeuyHoi
KOHZeHcaTopa penemnHon cekuumn | KoaduLmMeHT onpeaeneH | cTopoHe UTT - ecnn HomuHan
(hodnota C/k prepotitana na UTT gﬁgg;;:;z ggKTi KMgTTo;j::gt:H
primar MTP) obmotku ATT. Ecnu 3agaHo

aBTOpacno3HaBaHne CTyI'IeHeVI,
He oTobpaxaetcs

23 | KONIN4eCTBO KOHLEHCATOPOB 1-6(1-14) - 6 (14) Ecnv 3anao

penenHon cekLmm aBTOPacno3HaBaHWe CTyneHex,
He OTOGpa)KEETCH
24 | konn4ecTBo Apoccenen peneiHoi | 0 —10 - 0 Ecnu sapaHo
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CeKLm

aBTopacno3HaBaHue CTyl'IeHEI;L
He 0To6pa>KaeTc9|

25 | BENWYMHbI TOKOB (0,01-8A)x 0,01 | He MN7110C — KOHAGHCATOP MUHYC -
KOMMEHCUPYIOLLUX CTYNeHei Ko3athpuLIMEHT onpegeneH | Apoccenb
UTT
26 | NOCTOSHHbIE CTYNEHU perynupyemas /0 / | - Bce
1 perynupyem
ble
27 | npegenbHbINn KOCUHYC 415 0,80 uHg. 00 0,90 | 0,01 | He Ecnm BenuunHa He 3afiana,
perynuposaHus apoccenamu eMK. ornpegerneH | PErynupoBaHne Apoccensmn He
npoBoaUTCA.
28 | KonnyecTBO KOHAEHCATOPOB OT1p06 - 0 3apaetcs Bceraa BpyyHyHo. Mpu
TPAH3UCTOPHOM CEKLIMM VHALMann3aLmm coxpaHseTcs
29 | CkopocTb perynupoBaHus u Or1p053a - 13a TonbKo NG TPaH3NUCTOPHOM
BpeMst GrOKMPOBKM TPAH3MCT. cekyHay/ ot 0,2 go cekyHay / 10 | cexuim
CceKLm 10 cekyHA CeKkyHA
30 | HacTpoWka aBapuitHbIX pexumoB | 0/ToMnbKo - Cur. n MepeyeHb COCTOSHMI :
(Alarm) CUTH./TONBKO geicts. ot | 1 Manbii Tok
[eVCTB./CUTH.I Marioro Toka | 2 CBEPXToK
neiicTs./ , noTepu 3 owwbka komMneHcaLum
Hanp., 4 noTeps HanpsxeHus
oMbk 5 FAPMOHMY. UCKaXeHNsA
6 NPEBbILLIEH. Yucna BKIHOYEH.
CTynexu 8 oBpaTHOE NUTaH1e
9 owwubka cTynexu
31 | npegen rapMoOHMYEeCKoro 0,5-300 % 05 |20 Ecnu He HacTpoeH alarm ot
uckaxeHus Toka (THD) (ans npedena THD, He
alarm) oToGpaxaeTcs
32 | npeaen KONMMYeCTB BKIHOYEHUIA 10.000 - 2,000.000 | 10.0 | 1000.000 Ecnu He HacTpoeH alarm ot
ans 00 npegena Yncna BKIIOYEHMIA, He
CUTHanM3NpyHLLEit/AenCTBYIOLIEN oToGpaxaetcs.
(PYHKUMM aBapui
33 | agpec npubopa 1-255 1 1 Y npubopa 6e3 uHTepdelica He
oTobpaxaetcs
34 | ckopocTb nepegayn JaHHbIX 600 - 9600 Bd - 9600 Y npubopa Ges uHTepderica He
oTobpaxaeTcs
35 | KoMMyHMKaLMOHHBIA NpoTOKON KMB (P0)/ - |KMB(P0) |V npuopa Ges urtepdeiica He
MOdbUS-RTU(P1) OTOGpa)KBETCH
40 | cocTosiHME aBapUHBIX PEXMMOB CvrHanusaLns ToNbko akTUBHbIX
(Alarm) COCTOSIHMI Alarm
41 | MMHMManbHBbIA [JeicTayeT oT Harpysku 10%
3aperncTpupoBaHHbIA KOCUHYC BbILLE
42 | MakcumanbHbIi [LlelicTByeT oT Harpy3ku 10% v
3aperucTpupoBanHbin THD Bbllle
43 | Makc. BenuumHa rapmoHuk (3.-5.- [JleicTayeT oT Harpyaku 10%
7.-11.-13.-17) BbilLe
44 | KonM4eCTBO BKITHOYEHUI CTYNEHeN 0,001 mo0 9999
(B ThicAYax) B ThiCA4aX
45 | TMn HemncnpaBHOCTM perynsTopa
46 | cocTosiHME BpEMEHM Bpems a0 cnegyiow. peryn.
perynvMpoBaHus BO30ENCTBMS B CEK.
47 | Bpems BKItOYEHNs CTyneHel (B [lnanasoH 3HaueHuit ot
ThIC. Yac) 0,001 go 130
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4.2.8 Mapametpbl Ne 1516 - TN n cnocob npucoeauHEHUs W3MEPUTENbLHOrO
HanpsXxeHus

Mapametp Ne15 onpegensiet, SBNSETCS N NOAKMIOYEHHOE U3MEPUTENBHOE HanpshkeHue (Has3oBbiM
(U=FA, craHpapTtHas BenuunHa), unn nuHentHsim ( U=SD ). Ecnv nameputenbHble HanpskeHue u
TOK 6epyTcd C pasHbiX CTOPOH (BbICOKOrO M HWU3KOTO HAaNPsKEHUs) MUTAlOWEro CUMoBOro
TpaHcdopmaTopa , BenuunHy napametpa Ne15 Heo6xoanMo yCcTaHOBMTb B COOTBETCTBUW C TUMOM
TpaHcdopmaTopa — CM. On1caHue B OTAENbHOM pasferne.

MapameTp TMna noakntoyeHus (Ne15) gomkeH ObITb B NO6OM criy4yae NpaBUNbHO HAaCTPOEH NpU
MHCTanNnAuWMKM, pJaxe TorAa, Koraa npeanonaraeM 3anyck npouecca aBTOMaTUYecKoro
pacno3HaBaHMA MOAKMIOYEHUA. B npoTMBHOM cryuae uamepsiemMbll KOCUHYC OyaeT onpegeneH
HenpaBuIbHO.

HactpoeHHass BenuuvHa napameTpa Tuna nogkmodenus (Ne15) octaHeTcs npexHen W npu
UHUYUanu3ayuu perynstopa (CM.onucaHve ganee).

Mapametp Ne16 onpepenset cnocob NOAKNIYEHUS MMEPUTENBHOMO HaMPSKEHUS MO OTHOLLEHWO K
N3MepUTENbHOMY TOKY , TO €CTb MeXAy Kakon (ha3on 1 HyneBbiM NMPOBOAOM B3ATO U3MEPUTENBHOE
HanpsbkeHue . Mpegnonaraetcs , uto UTT pasmelleH B dase 1 u ero opueHTaums (knemmsi Ki)
COOTBETCTBYET HaNpaBneHMo UCTOYHUK — NoTpebuTens . Cnocob noakmtodeHns MOXET BbloMpaThbes
O[HOIA U3 WecTh KOMOMHaLui B Tabn.4 .

Tabn. 4 : Cnocob nodKMoYeHUs USMEPUMENbHO20 HanPsKeHUs!

M3MePUTENbHOE HanpsxeHne U3MEPUTENBHOE HaNPSKEHNE
thasHoe - U=FA nuHeiHoe - U=SD
Ne Cnocob noaknoYeHns No Cnocob noaknioyeHns
1 L1-0 1 LI-L2
2 L2-0 2 L2-L3
3 L3-0 3 L3-L1
4 0-L1 4 L2-L1
5 0-L2 5 L3-L2
6 0-L3 6 LI1-L3

MpumeyaHus:

e [lpegnonaraetca , uto WTT pasmeweH B ase 1 W ero opueHtaums (knemmbl K )
COOTBETCTBYET HaNpaBNEHNO UCTOYHNK — NOTpebuTens .

e (Cnocob nopakmnioyeHns 3agaH B Buae «X- Y» roe X o3HavyaeT a3y NpUCOEOMHEHHYH K
knemme perynsatopa L1, a Y — dasy (npoBog) , npucoeamnHeHHyIo K knemme perynsrtopa L2/N
( 0 — 03HauaeT cpeHWiA, HyneBoil NPOBOA ) .

Ecnn BenuumHy aTOro napameTpa He 3afjaBaTb (AaHHble - - -) , 3anycTMTCS npouecc
aBTOpPAcMno3HaBaHUs NoaKYeHns . Mpu cMeHe Tna NoakMoYeHUs (hasHOE/MMHEHOe HanpsikeHne
- napametp Ne15), napametp cnocoba noakmoyeHuss (Ne16) aBTOMaTMyeckun YCTaHOBUTCS Ha
HEOoNpeLeneHHY BEMNYKHY.

4.2.8.1 Hacmpolika muna noOKIHYeHUs1 NpU U3MEPEHUsIX Ha Pa3HbIX CMOPOHaXx
cun108020 mpaHcghopmamopa

Ecrnu  n3mepsiemblii  TOKOBbIM  curHanm  GepeTcs € MpOTMBOMOMOXHOW CTOPOHbI  MATAOLLEro
TpaHcdopmaTtopa, MO OTHOWEHWK K M3MEPSIEMOMY CUTHaMy HanpspkeHus, TO AN MpaBuUIibHOM
HacTpoitkn napametpa Ne15 pewarowum B faHHOM cnyyae OygeT Tak HasbiBaeMblii 4YacOBOWA
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(BpemeHHo) yron TpaHcopMaTtopa. JTa BENMYMHA ONpeaenseT yron BEKTOPOB HaNPSKEHUS Mexay
COOTBETCTBYIOWMMM (DasamMn NEPBUYHOA W BTOPUYHOM OOMOTOK. BpemeHHOW yron MOXeT ObiTb B
AuanasoHe ot 0 go 11 - T COOTBETCTBYIOLUMIA 3TOMY (Pas3oBbIA yron nexut B npegenax ot 0 go 330
rpagycos (c warom no 30 rpagycos).

Mpn ycrnoBuW, YTO M3MEPUTENBHOE HANPSHKEHWE MOAKMIOYEHO COHANpPaBMEHHO  C  TUMOM
TpaHcgopmaTtopa (TO €CTb NpU COeAWHEHWW B 3Be3dy K PEerynstopy MOAKTIOYEHO hasHoe
W3MEpUTENbHOE HanpshkeHue, WKW NpU  COEAMHEHUM B TPEYrONMbHUK MOAKMIOYEHO MMHENHOe
N3MepUTENbHOE HanpskeHne), HeobxoauMo HaCTPOUTb MPU YETHOM BENUYMHE BPEMEHHOrO yrna
TpaHcdopmaTtopa TUN MOAKIYeHUs Ha pa3oBbin. [pyu HEYETHOW BENMYMHE BPEMEHHOrO Yrna
TpaHcopmaTopa - TUM NOAKTIUYEHNS NUHENHBIN.

Ecnn xe uameputenbHoe HanpskeHue NOAKIIOYEHO NPOTUBOMOMOXKHO C TUMOM TpaHCdopmaTopa,
pencteyer obpaTHOe npaBuro: MpW YETHOW BENWYMHE BPEMEHHOTO Yrna TpaHcdopmaTtopa
HeOoOXOAMMO HACTPONTb TUMN MOAKMIOYEHUS HA NIMHEWHDbIN, NPU HEYETHOW BENWNYMHE BPEMEHHOTO yrna
TpaHcdopmaTopa - TUN NOAKIYeHUs ha3oBbIN.

Hactpoiiky napameTpa Ne15 06BbACHUM Ha NpaKTUYeCKnX npumepax:
Mpumep 1:

JomkHa ObiITb peann3oBaHa koMneHcauus noTpebneHus Harpysku, MOAKMIOYEHHON —Yepes
TpaHcopmatop  «Dy1», npuyem nMHENHOe MW3MEpUTENbHOE HanpshkeHue OyaeT 6patbes ¢
NepBUYHON CTOPOHBI (D, 3HAYUT COEAMHEHHOM MO CXEME TPEYrONbHMKA), @ N3MEpUTENbHLIN TOK OyaeTt
Bpatbcs ¢ UTT Ha BTOpMYHOW CTOpPOHE TpaHcdopmatopa (,y“, 3HAYUT COEAMHEHHOM MO CXEme
3Be3fbl).

OnpedeneHue muna noOkmoveHus (napamemp Ne 15) :

1. TlepBuyHas cTopoHa TpaHcdopmaTopa CoeduHeHa B TPeyronbHUK M K perynsrtopy Oygert
MOAKMIOYEHO NIMHEHOE MEPBUYHOE HanpskeHne (0BblYHO Yepes  U3MepUTENbHbIN
TpaHcopmatop HanpsikeHus ¢ Bbixogom 100B) — cnegoBaTenbHO, U3MEPUTENBHOE
HanpshkeHue ByaeT NOAKMYEHO COHanpaBnNEeHHO C TUMOM TpaHcdopmaTopa.

2. TlockonbKy M3MEpUTENbHOE HAmnpshkeHWe  MOOKITIOYEHO COHAMpPABMIEHHO C  TUMOM
TpaHcopmaTopa ,a BpeMEHHON yron TpaHcgopmatopa (,1) HeYeTHbIW, yCTaHaBnMBaEM
TUN MOAKMIOYEHNS W3MEPUTENIBHOTO HANPSHKEHWS! Ha BENUYMHY  NUHEMHbIA. (ecnn Obl
BPEMEHHOI yron TpaHcdopmaTopa Obin YeTHbIN, Uk ecnu Bbl U3MEPUTENBHOE HaNpPsKEHNE
He ObifI0 NOAKMIOYEHO COHANpPaBNEHHO C TMNOM TpaHcopmaTopa, ycTaHoBunn bbl Toraa
TUN NOAKMIOYEHNs ¢ha3oBbIN)

Mpumep 2:

JomkHa ObITb peann3oBaHa koMneHcauus noTpebneHus  Harpysku, MOAKIIOYEHHON —Yepes
TpaHcopmatop ,Yy6*, npuyem B kayectee M3MepUTENbHOrO ByaeT 6paThCs NMHENHOE HanpsKeHWe
BTOPWUYHOA OOMOTKM, (¥, 3HAYNT COEAMHEHHOW NO cxeme 3Be3fdbl). ViameputenbHblit Tok  OyaeT
Opatbcs ¢ ATT Ha nepBu4HOM CTOPOHe TpaHcdopmatopa.  (,y*, 3HAYMT COEOMHEHHOM TaKKe Mo
cxeme 3Be3fpl).

OnpedeneHue muna nodknoyeHusi (napamemp Ne 15) :

1. BTopuyHas cTopoHa TpaHcopmaTopa COedMHEHa CXeme 3Be3fbl , OAHAKO K Perynsropy
NOAKIoYaeM NNHEHOe BTOPUYHOE HaMPSKEHWE - U3MEPUTENbHOE HanpsKeHWe B AaHHOM
cnyyae ByaeT NOAKNKYEHO NPOTUBOMOMOKHO C TUNOM TpaHcdopmartopa. .

2. Vi3vepuTenbHOe HanpshkeHne MOAKMIOYEHO MPOTUBOMOMOXKHO C TUMNOM TpaHcopMaropa u
BPEMeHHoW yron TpaHcdopmatopa (,6°)  4eTHbIM,  MO3TOMy YyCTaHaBnMBaeM Tun
NOAKIIOYEHNS U3MEPUTENBHOMO HanpskeHust (napameTp Ne15) Ha BenMuMHY NUHENHbIN.
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(ecrm Obl M3mepuTENbHOE HaMpskeHue ObiNo MOAKMIOYEHO COHaNpPaBMEHHO C TUMOM
TpaHcdopmaTopa, ycTaHoBunm Bl Toraa TMN NOAKNYeHNs ¢a3oBbIn)

B cnyyae COMHeHW B MpaBMIbHOCTM OMpedeneHUst TUna NOAKMIOYEHUS, MOXHO MPOBEPUTb €ro
9KCMEPUMEHTANBHO: MOCNE aBTOMATUYECKOrO Pacrno3HaBaHusi MOAKMIOYEHNs 0ObIMHO MOXHO CPaBHUT
BESIMYMHY KOCMHYCA, WHAMLMPYEMYIO PEryNSITOPOM, C M3MEPEHHBIMM AaHHBIMU Ha 3MEeKTPOCYeTYMKe
(oTHOWeHMe 4ucna 0BGOPOTOB aKTUBHOTO M PEaKTMBHOTO CYETYMKOB 3@ OOMH M TOT Xe nepuos
BpeMeHu). B criyyae GonbLUMX pacxoXaeHid, HeobX0aMMO HACTPOUTL BENMMYMHY TUMA NOAKMHYEHUS
Ha NPOTVBOMONOXHYIO, W MOBTOPUTH KOHTPOMbHBIN 3aMep.

4.2.9 MNapametp N2 20 aBTOMaTMYECKOE pacno3HaBaHMe TOKOB CTYNeHen

Mpwu nocTaske perynsaropa yHKUMS aBTOMATUYECKOrO pacno3HaBaHWs TOKOB CTYNEHEN akTUBMpOBaHa
(napametp 20 Ha 1 , gaHHble Ha aucnnee AC=1 ) . B aTom cnyyae perynatop nposeget
aBTOpacno3HaBaHWe BCeraa npu BKMOYEHU (nogaye HanpsikeHus ) .

MpoLecc MOXHO Bbi3BaTb M 06e3 CHATWS HanpspkeHus , ycTaHoBkoi mapametpa Ne20 Ha 1, nnbo
WHULManu3aumei perynsropa .

B cnyyae 3agaHus aBTOpacnosHaBaHWs CTyneHeil He MMeeT cMbicna 3ajasatb napametpbl Ne
21....24 ¥ NO3TOMY OHU HE UHOMLMPYIOTCS .

ABTOpacnosHaBaHue CTyMeHen MOXHO MCKMKYNTL yCTaHoBKoW napametpa Ne20 Ha senuunHy 0 . B
9TOM Cnyyae Hafo 3adaThb BEMUYMHBI CTYNEHEN C MOMOLLbI0 NapamMeTpos 21....24 .

Cpeay CTyneHeit TPaH3UCTOPHOM CEeKLMM pacro3HaeTCs CTOMbKO CTYNEHEM, CKOMbKO Oblno 3agaHo B
napametpe 28. [103TOMy [aHHbIA MapameTp HeobXOOMMO HAaCTPOWUTb BPYYHYIO NP NEPBOM
BKIMIOYEHNW. HaCTpoeHHas BEMMYMHA COXPaHUTCA U MNpU Tak Ha3blBaEMOW UHUYuanu3ayuu
perynstopa.

4.2.10 Mapametp Ne 21 , 22 nporpamMmma KOMMYyTauMuM M BeNMYMHA HAUMEHbLLEro
KoHAeHcaTopa penenHon cekumu (Imin, unu C/k)

Ecnn oTknoYeH npouecc aBTopacnosHaBaHUs CTYMEHE , MOXHO 3adaTb  BeNWYMHbI CTYMeEHe
PENerHON CeKuMM C MOMOLLbIO  AaHHbIX NApaMeTpoB.(4aHHbIM  crnoco®  Henpuemnem  Ans
TPAH3MCTOPHBIX BbLIXOLOB — WX MOLLHOCTM MOXHO 3afaTb BPYYHYH TOMbKO MHAMBMAYaNbHO B
napameTtpe 25!)

MapameTp 21 3agaeT nporpamMmy KOMMYyTauuu , KoTopas OnpefensieT COOTHOLUEHWE BeSUYWH
OTAENbHbIX KOHAEHCATOpHbIX CTyneHei . MoxHO BblbpaTb OAHY M3 NpeanoXeHHbIXx B Tabn. 5
KoMGUHaLWA.

KoHpoeHcaTopbl [OMMKHbI ObiTb MPUCOEOMHEHbI B COOTBETCTBUMM C BblGpaHHOM  Mporpammoi K
peneiHbIM BbIXO4aM perynstopa Takum 00pasoM , 4TOObl HaWMeHbLUMIA KOHZeHcaTop  Obin
npUCcoeamMHeH K Bbixoay Net .

KonmyectBo npucoeanHeHHbIX KOHAEHCATOPOB Hafo 3afdaTh B napameTpe 23 . Ecnm ux konuyecTso
Gorblue NATY , pErynaTop npeanonaraeT , YTo «Bec » cTyneHn NeB 1 criedytoLLMx Takow e Kak 1 «Bec
» crynexm Neb .

Ecnn HM opHa w©3 npeganoxeHHblX KOMOMHaUMA He ynoBneTBOpsieT Tpebyemon nporpamme
KOMMYTaLMX , MOXHO 3aflaTb BENWUUMHbI CTYNEHen NOMHOCTLI0 NPOU3BONBLHO HACTPOWKONM NapameTpa
25 . B aTOM Ccriyyae napameTp 21 aBTOMAaTUYECKN YCTaHOBUTCS Ha 0 , 4TO 03HaYaeT UHOUBLOYasTbHYH
npozpammy KoMMymauuu pesnelHol cekyuu.

B aTom crnyyae TepsIeT CMbICT 3HAYEHe napameTpa 22 U NO3TOMY OH He WHAMUMpYeTCS .
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Tabn. 5:npoespamma KoMMymauuu

Ne | KombuHauwms | WHaukaums | Ne | KombuHaums | MHankaums
1 1:1:1:1:1 1111 7 1:2:2:2:2 1222
2 1:1:2:2:2 1122 8 1:2:3:3:3 1233
3 1:1:2:2:4 11224 9 1:2:3:4:4 1234
4 1:1:2:3:3 1123 10 1:2:3:6:6 1236
5 1:1:2:4:4 1124 11 1:2:4:4:4 1244
6 1:1:2:4:8 11248 12 1:2:4:8:8 1248

Ecrnu BbibpaHa v 3agaHa ogHa 13 nporpamm M3 Tabmuupsl , HeobXxoaMMo elle 3aaaTb BEUUMHY TOKa
HaMMeHbLUEro KoHAeHcaTopa penenHon cekumm Imin  (cooTBeTCTBYET Becy «1» , napameTp 22) . JTa
BEMMYMHA WHOMUMPYETCS B €AMHALAX amnep U COOTBETCTBYET MAM MNPSMO  M3MEPEHHOMY
[ENCTBUTENBHOMY TOKY KOHZEHcaTopa B CEeTW (eCnu HOMMHan nepeuyHoro Toka WTT 3agaH) , nubo
BENUYMHE TOKa BO BTOpUYHOM obmMoTke WTT (B 0BpaTHOM cryuae) , YUTO COOTBETCTBYET 3HAYEHMIO
koHcTaHTb! ,C/k".

BeJ'IVI‘-II/IHy TOKa HauMMeEHbLIEro KOoHAEHcaTopa pene|7|H0|7| cexkummn Imin MOXHO onpenenntb Kn3
COOTHOLLUEHUA ©

Imin=Qmin/(1.73xUs) [A, Var,V] rge
Imin - TOK HaMMEHBLUETO KOHAEHCATOPA PENENHON cexummn , A
Qmin - MOLHOCTb HaMMeEHbLLEro KOHAEHcaTOpa penenHon cekuun , BAp
Us - nuHeiHoe Hanpsbkerue , B (0BbiuHo 400)

B tabn.6 npuBeaeHbl TokM Haubonee YacTo NPUMEHSIEMbIX KOHLEHCATOPOB .

Tabn. 6 : BenuyuHa moka koHOeHcamopa (400B)

Q [kVA1] 2 3,15 4 5 6,25 8 10 12,5
[ [A] 2,9 4,6 5,8 7,2 9,0 11,6 14,5 18,1
Q [KVAr] 15 20 25 30 40 50 60 100
[ [A] 21,7 28,9 36,1 43,4 57,8 72,3 86,7 144.,5

Ecnu HomwHan UTT He 3agaH , BMECTO BESIMYWHBI TOKA HauMEHbLLEro KoHZeHcaTopa Hafo 3afaTb
BenuunHy C/K . Ee MOXHO HalTW Kak 4acTHOE HOMWHANbHOTO TOKa HaWMEHbLUEro KOHOeHcaTopa U
koachpuumenta ATT . BenuunHa C/K moxeT ObiTb B MHTEpBane ot 0,01 no 2 A.

B cnyyae korga HommHan UTT 3agaH B napameTpax , B perynstop 3anucbiBaeTcst HenocpeacTBEHHO
BENMYMHA TOKa koHaeHcaTopa Imin (paBHa C/K ymHOXeHHON Ha koadduumeHt UTT ) .

4.2.11 MapameTp Ne 23,24 konn4eCcTBO KOHAEHCATOPOB M ApOCCenen penenHon ceKkuumn

Mpn pyyHOM 3adaHWM TOKOB KOHAEHCATOPOB NPW MOMOLM NPOrpamMMbl KOMMYTaUMM M TOKa
HaMMEeHbLUEro KOHZeHcaTopa penenHon cekumm (napametpsl 21, 22) Heobxogumo elle 3adaTb
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KOSIM4EeCTBO NPUCOEAMHEHHBIX KOHAEHCATOPOB AaHHOW cekuun — napameTp Ne23 . YcTaHaBnuBaertcs B
WHTepBane ot 1 4o 8.

Mpn  MCMONb30BaHWM MEHBLLETO KONMWUYECTBA KOHAEHCATOPHbIX CTyneHen , 4em MO3BONSET
MaKCUMarbHO perynstop , KOHAeHcaTopbl HEOBX0AMMO NOAKMKYaTL HauMHas OT Bbixoga 1 M Janee
(TO €CTb HEMCNOMb30BaHHbIE BbIXOAb! OYayT C HAaMOOMNbLIMMK NOPSIAKOBLIMIU HOMEPAMH ) .

Ecnn He BCe BbIXOfbl PENENHON CEeKUMM MCNONb30BaHbl ANs MOAKIIOYEHNS KOHOEHCATOPOB, MOXHO
OCTaBLLUMECS BbIXOAbl MCMOMb30BaTh A1 NOAKITIOYEHNS KOMMEHCUPYIOLMX Apoccenen (MakcumarbHO
7 wTyK). Konnyecto NoaKMoYeHHbIX apoccenei Heobxoaumo 3agath B napameTpe Ne24. Perynstop
npeanonaraet, 4to apoccenn OyayT MOAKMIOYEHbI MOCMEAOBATENbHO HAYMHAs OT HaWMEHbLLEro
Homepa C€BOGOOHOMO BbIXOAA (TO €CTb OT BbIXOA4A CMEAYIOLEro 3a MOCNEAHUM MOAKMIOYEHHbBIM
«KOHAEHCATOPHbIMY  BBIXOZOM PENEHON CEeKLmM).

BenuumHbl TOKOB 3TUX Apoccenen MOXHO 3agaTb B napametpe Ne25 uHAvBMAyanbHO ANS Kaxaoro
apoccens (BHUMAHUE - BennumHa Toka gpoccens fomkHa ObiTb 3ajaHa Kak oTpuuaTenbHas —
NONOXMTENbHbIE BENWUYMHBI TOKOB PerynsTop BOCIPUHUMAET Kak KOHAEHCATOPHbIE CTyneHu!)

4.2.12 MNapametp N2 25 BeNMYMHBI TOKOB KOMMNEHCUPYHOLIMX CTYMNEHEN

B noGoyHoit BETBY 3TOTO NapaMeTpa MOXHO NPOYKUTaTh , MU HEOOXOAUMOCTI UCTPABUTD , BENNYUHDI
TOKOB OTZAEMNbHbIX KOMMEHCHPYIOLLMX CTYNEHEN PENeNHON 1 TPaH3UCTOPHOI CEKLMM .

BenuunHbl otobpaxarotcs B eauHuuax amnep . CoOOTBETCTBYHOT IGO0 HEMOCPEACTBEHHO TOKY CTYMEHM
(koHaeHcaTopa unu apoccens ) B CeTh (ecnm 3agaH HoMmuHan UTT ) , nnbo ToKy BTOPUYHON OOMOTKM
WTT (He 3agaH HomuHan UTT ) .

EmMKOCTHbIE CTyneHn OT06pa)Ka}OTCﬂ KaK nonoxutenbHble, NHOYKTUBHbIE KaK OTpULaTeNbHbIE.

Ecnu BennumMHa HenssecTHa (Hanpumep He Bbin ycneLHbIM NPOLecC aBTopacro3HaBaHus CTyneHen )
, Ha aucnnee GyneT - - - . B aTOM cnyyae , Takke kak U Npu HyNeBOM TOKE CTYMeHW , Perynsrop aTot
BbIXOZ NPV PEryNMpOBaHMM He UCMOMb3YeT .

Mpu nocTaske perynsropa yHKUUS aBTOMATUYECKOrO pacno3HaBaHWS TOKOB CTYNEHeN akTUBMpOBaHa
(napametp 20 Ha 1) . B atom cnyyae perynstop npoBedeT aBTOpacno3HaBaHWe Bcerga npw
BKIIOYEHWW (NoJaye HanpshkeHust ) , U Mpy YCMEeWHOM ero OKOHYaHUM MOXHO B NoBOYHON BETBM
napameTpa 25 NPOKOHTPONMPOBATh U BO3MOXHO CKOPPEKTMPOBATb pacno3HaHHbIE BEMUYMHBI TOKOB
CTYNeHen .

BennunHbl cTyneHen penemHol CeKUUM MOXHO W3MEHUTb W B CryyYae , ecnu OHM Oblnv 3afaHbl
BPYYHY}0 C MOMOLLbKO MPOrpaMMbl KOMMYTaLMA 1 TOKa HaMMEHbLUEro KoHaeHcaTopa (napameTpbl 21 1
22).

Ecnu BennunHa CTyneHn MHAUUMPYETCS C MUTaKOLLEN JECATUYHON TOYKOM, 3TO O3HAYaET :

e €CIM TOYKa MUraeT MeAneHHo (1 pa3 B CekyHAy ) , CTyneHb 40 Cux nop He Bbina yTouHeHa
(onncaHNe MexaH13Ma YTOYHEHUS! CTYNEHN CM. HUXE)

e €Crny TOYKa MUraeT BbICTpo (3 pasa B CekyHAY ) , CTyneHb Bbina OTCTpaHeHa W perynsaTop ee
He UCMonb3yeT (OMMcaHWe MexaHW3mMa OTCTPaHEHMS CTYMEHN CM. HIKe)

BennunHbl CTyrIeHeVI TpaH3VICTOpHOI7I CeKunn He YTOYHAKTCA, CcneaosaTeNlbHO, W CTYNeHW He
OTCTPAHAIOTCA, NOSTOMY AeCATUYHAaA TOYKa Y HUX CBETUT NOCTOAHHO.
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4.2.13 MapameTp Ne 26 noCTOSAHHbIE CTYNEHM

Mioboin perynupyembilii BbIXod, perynsropa (TPaH3WCTOPHbLIA UM PENENHbIi), MOXHO HAaCTPOUTL Kak
MOCTOSHHbIA . B 3TOM criyyae BbIxog MOCTOSHHO BKMKOYEH WK BbIKMIOYEH U PErynsaTop ero npu
perynupoBaHuM He UCnosbayeT .

[MOCTOSIHHLIN BbIXOA4 OCTaHeTCA B yCTaHOBJIEHHOM paHee COCTOAHUU (TO €CTb MOAKNIYEH unn
OTKJ'IPOqu) , 3d UCKNIOYEeHUEM CIy4aes :

e  DErynsTop NepeBeaeH B PyYHON PEXUM

e  HaCTYyNWUT HeKoTopas W3 3afaHHbIX HECTaHAapTHbIX CUTyaUui W MpW 9TOM YCTaHOBMEHa
JeNCTBYIoLan (PYHKUMS aBapun .

K OTKMIOYEHNIO MOCTOSHHOM CTYMEHM (HaCTPOEHHOW KaK MOCTOSIHHO BKIOYEHHAs) AOMAET TOMNbKO B
Ccnydyae, Korga ycTaHoBneHa akTuBHas yHkumMs alarm ot npeBblenns yposHs THD u yposeHb THD
Oyaet OelCTBMTENBHO MPEBLIWEH B TEYEHME OMPEedeNneHHOro BpeMeHu (nogpobHee cCM. onucaHue
JencTBytoLLen YHKLMM aBapui)

CTaH,U,apTHO BCE BbIXOAbl YCTAHOBIIEHbI KaK perynMpyemble , HU OAWH KakK MOCTOSHHbBINA . B 3TOM
cnyyae Ha gucnnee ysuaum :

t1-C.... TPaH3UCTOPHbIN BbIXOZ 1 perynupyembliii , eMKOCTHOW (KOHAEeHcaTop)
R8-L.... penenHblin BbIXOA 8 perynupyemMbin , UHOYKTUBHBIA (Gpoccenb)

BennumnHy noboit CTyneHn MoxHO ycTaHoBUTL Ha 0 unu Ha 1 — B 3TOM cnyyae Ha gucnnee byaet R1-
0 v RI-1 v Ha COOTBETCTBYILLEM BbIXoge (34ecb Ha nepeom ) Oygem WMeTb MOCTOSHHO
OTKIOYEHHOE UMK NOAKMKOYEHHOE COCTOSHME .

4.2.14 MapameTp Ne 27 — npeaenbHbIN KOCUHYC ANS perynMpoBaHusA ApoccensMu

[aHHbIi napameTp onpedenseT BeNUYMHy KOCUHYCa, MpU KOTOPO PErynsaTop KpOMe KOHAEHCATOPHbIX
CTYNEeHen HauyHeT MCMonb3oBaTb B MPOLECCE PErynupoBaHWS U MHOYKTMBHbIE KOMMEHCUPYHOLLME
CTYNeHW — ApOCCeni (ECNK OHW NOAKITIOYEHBI).

Ecnu akTyanbHbIin KOCUHYC «Bonee WHOYKTUBHbINY, YeM HacTPOeHHas BenuyuHa 3TOro napameTpa,
PErynsaTop UCMonb3yeT B PerynnpoBaHuM TOMbKO KOHLEHCATOPHbIE CTYMEHM.

Ecnu e BennumMHa KoCcHyca B CETU N3MEHUTCS TakiM 06pa3oM, YTO CTaHET «Boree eMKOCTHOMY, YeM
npefenbHbIi KOCUHYC NS perynupoBaHUst ApOCCEnsiMM, PErynsTop HauyHeT MCnomnb3oBaTb Mpu
PEryn1poBaHn KOMOMHALMIO KOHAEHCATOPHBIX U UHAYKTUBHBIX KOMNEHCUPYHOLLMX CTYMEHEN .

CTtaHaapTHO Npu NocTaBke perynstopa, Unu nocrie ero MHULManuaaLmuy, BenmuMHa 3Toro napameTpa
OyneT ycTaHOBNEHa Kak HeonpedeneHHas (Ha aucnnee «-- -- --»). B aTom cnyyae perynsimop He
UCMonb3yeT B PErynupoBaHMM BO3MOXHO MOAKMIOYEHHble apoccenu (OHM GyayT Bce Bpems
OTKIIOYEHbI), M HE PAcMO3HaeT HW OfMH MPUCOEAMHEHHbIA Apoccenb Aaxe npu 3anycke npolecca
aBTOPACMO3HaBaHMS TOKOB CTYNEHEN.

ﬂo,qpo6Hee cnocob perynupoBaHna NHOYKTUBHbIMI CTYNEHAMM ONUCaH B cneunanbHOM pasfene.

4.2.15 MapameTp Ne28 — konnyecTBO KOHAEHCATOPOB TPAH3UCTOPHON CEKLMUM

B paHHOM napameTpe HEOOXOAMMO MpK HACTPOIiKe perynstopa 3afaTb 4eiCTBUTENbHOE KONMYECTBO
KOMNEHCUPYIOLMX ~ KOHEHCATOPOB  ANs  ObICTPOTO  PEerynupoBaHns, MOAKMIOYEHHBIX — Yepes
MONynpOBOAHUKOBbIE KOMMYTATOPBI.

K perynstopy MOXHO NOAKMIOYMTb A0 6 Takux KOMMyTaTopoB. [pu MCMOMb30OBaHWUM MEHbBLLETO
KONM4YecTBa, KOMMYyTaTopbl HeoGXo4MMO MOAKNioYaTh HauMHas OT Bbixoga 1 U Aanee (To ecTb
HEWNCMoMb30BaHHbIE BbIXOAbI OyayT ¢ HAMGONbLUMMM NOPSAKOBLIMU HOMEPaMK ) .
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HacTtpoeHHas BenuumHa coxpaHuTCs U Npu Tak Ha3blBAeMON UHULUAIU3ayUU perynsatopa.

4.2.16 Mapametp Ne 29 — ckopoCTb perynmpoBaHus U Bpems GNIOKMPOBKKU NOBTOPHOIO
BKITHOYEHUS BbIXOAOB TPAH3UCTOPHON CEKLUM

HecmoTpst Ha TO, YTO NONYNPOBOAHWKOBLIE KOMMYTATOPbl HE OFPaHWUYEHbI B KONIMYECTBE BKITHOUYEHMIA
(OHO He BnMSIET Ha CPOK CMyXObl, Kak y KOHTAKTOPOB), U YTO BCMEACTBME KOMMYTaLMM NpW HyNeBO
Pa3HOCTM NOTEHLMANIOB HE BO3HWKAKOT TOKOBbIE UMMYNbCbI, 0COBEHHO Y HE MOMHOCTBH) Pa3PSHKEHHBIX
KOHAEHCATOPOB, PETYNIATOP NO3BOMSET HAacTpauBaTh NapamMeTpbl BbICTPOro NpoLecca PerynupoBaHis.
CKopocTb perynupoBaHMs 1 Bpemsi OMOKMPOBKW MOBTOPHOMO BKIHOYEHMS BbIXOGOB TPaH3UCTOPHON
CeKLMM TOoXe HeobX0aMMO B HEKOTOPBIX CRyyasix NpucnocoouTb K MOLLHOCTW NPUMEHEHHBIX ObICTPbIX
paspsiaHbIX PE3NCTOPOB (3TW Pe3ncTopbl HeOOX0AUMBI ANS UCMPaBHO PaboTbl MOLHBIX TUPUCTOPHBIX
KOMMYTaTOPOB TaM, IAe Npu OTKIIOYEHUM MPOMCXOQMUT nepesapss KOHOeHcaTopa [0 MOBbIWEHHOrO,
OTHOCUTENbHO CETEBOrO, HAMPSHKEHUS — HanpuMep mpu ABYyXha3oBOM BKAKYEHMM TpexdasHbiX
KOHOEHCATOPOB).

BenuunHa napametpa uHguumpyetcs B oopmate R-N.IV, rae
R..... KOMMYeCTBO PerynmpyoLwmnx BO3AENCTBIN 3a CEKYHIY
N.N... Bpems OrOKMPOBKM NOBTOPHOTO BKKOYEHUSI B CEKyHAAX

CKopocTb perynupoBaHus MOXHO 3ajaTb B AuanasoHe oT 1 0 5 perynupylolwux BO3LencTBUiA 3a
CEKYHOY, M B 3aBUCUMOCTM OT BblOPaAHHOM CKOPOCTM MOXHO 3afaTb BpeMsi OMOKMPOBKW MOBTOPHOTO
BKITOYEHWUSI B COOTBETCTBUM ¢ Tabn.7.

Tab. 7 : BoamoxHoCmb Hacmpoliku CKopocmu pe2yuposaHust U 8peMeHU BI0KUPosKU
mpaH3ucmopHoU cekyuu

CkopocTb perynupoBaHus Bpemsi 6rokupoBkn NOBTOPHOrO
[ perynupyroLmx BO3AENCTBIUI 3a Cek | BKI0YEHMS [sec]
1 1-2-5-10
2 05-1-2-5-10
3 0,3-06-1-2-5-10
4 02-05-0,7-1-2-5-10
5 02-04-06-08-1-2-5-10

Mpy wHMUManu3aumm perynstopa OyneT ycraHoeneHa BenudmHa 1 — 10, 4yTO O3HavaeT 1
perynupytoLlee BO3AENCTBME 3a CEKyHAY W Bpems Brokupoku 10 cek.

4.2.17 MNapametp Ne 30 - HacTpoika aBapUMHbIX pexumos (Alarm)
Perynatopbl Novar ocHalleHbl ABYMSi B3aMMHO HE3aBUCUMbIMU (DYHKLMSMM Tna Alarm :
e CurHanuaupyowas yHkums Alarm
e [elicTBytowlas dyHkumsa Alarm

4.2.17.1 CueHanusupyroujas hyHKyus asapuli

[ns vHAMKaUMM HEeCTaHAAPTHbIX COCTOSIHUIA PErynvpoBaHWs PErynaTtop OCHALLEH Kak CBETOAMOAOM
Alarm Ha nuueBoit naHenu, Tak 1 GecnoTeHUManbHbIM KOHTakTOM pene ,,Alarm®, BbiBe4eHHbIM Ha
pasbeM Ha 3afHen CTeHke npubopa.
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HectaHgapTHoe COCTOsIHME MHAMUMPYETCS MUraHuem cetogmopa Alarm v 3amblkaHMEM KOHTaKTa
pene ,Alarm“. B HopManbHOM COCTOSIHMM 3TOT CBETOAMOA MOralleH W KOHTaKkT pene , Alarm*
Pa30OMKHYT.

HecTaHaapTHOe COCTOSIHME, MpU KOTOPOM [JOMKHa cpabaTbiBaTb CUrHanM3auus , MOXHO 3apjatb B
noboyHon Betu mapametpa 30 . CurHanuaaumio MOXET Bbi3BaTb MO0 M3 BOCBMM BO3MOMXHbIX
PEXMMOB , yKa3aHHbIX B Tabn.8.

CurHanusaumio aBapum OT MPOMU3BOIBHONO COCTOSHWUS MOXHO 3afaTb BBOZOM HACTPOWKM  3TOTO
pexuma B noboyHoir BeTan napametpa Ne 30.

HaCTp0I7IKI/I MOryT NPpUHUMATb YeTblipe 3HaYEHNA

01-0 ... pexum Ne1 - Manblil TOK, He CUrHanM3upyeTcs (U He Bbi3bIBAET HUKAKOro AeNCTBUS
- aKkuun)

01-S ... pexum Ne1 Manbi TOK  CUrHanmuaupyeTcst (HO He Bbl3bIBAET HUKAKOM aKLuu )
01-A ... pexum Ne1 manblit TOK He CUrHanuaupyeTcs (HO BbI3bIBAeT ONpefeneHHylo akuyio)

01-2 ... pexum Nel  Mambil TOK CurHanmsmpyetcss (M OOHOBPEMEHHO  BbI3bIBAET
OnpedeneHHy0 aKUuio )

ABapuiiHyI0 CUrHANM3aLMK MOXHO TakuM xe 0BpasoM , Kak onucaHo B npumepe Ans pexuma Net |
HaCTpOUTb N9 NtoBoro 13 Apyrux pexuMoB . [1NS HEKOTOPbIX PEXUMOB MOXHO KPOME CUrHanM3aLmm
HaCTPOUTb (OYHKLMIO aBapUAHOM aKLmMK (LencTBuS ) .

CmrHanmsau,wo MOXET Bbl3BaTb OAMNH N3 HACTPOEHHbIX PEXMUMOB , U NX KOM6VIHaLI|VI$| .

ABapUAHbIA PEXUM aKTUBU3NPYETCS, ECMW, ECINIM HACTPOEHHBIN PEXUM ANUTCA AO0MNbLUE, YeM 3a4aH0 B
cooTBeTCTBYIOWEN rpade Tabn.8 nepsbiM YMCNOM (NEped HaKMOHHOW YepToi); BTOPOE 4MCno (3a
yepToit) onpegensieT BPEMS OKOHYaHUS aBapWUNHOW CUTHANW3aLMM NOCMe MCYE3HOBEHWS MPUYMHBI,
BbI3BABLUEN aBAPUIAHYIO CUTHANM3ALMIO.

Pexum , KoTOpbIN Bbi3Ban cpabaTbiBaHWe CUrHaANM3aLuM , MOXHO MOTOM onpefenuTb B No6OYHOM
BeTBU NapameTpa Ne40 (coctosiHue aBapui).

Tabn.8 : Alarm — cueHanu3ayusi

Neo CocrosiHue Onucaxve MwuH. Bpems
aKTVUBALMN/OTKIKOYEHUS
1 | Manbin Tok BenuunHa Toka BTOpUYHOM 06MoTkM UTT MeHee 5/5 cekyHa
4eM MUHUMASTbHBIN U3MEPUT. TOK
2 | CepxTokK BenuunHa Toka BTOpuyHOM 06MoTkM UTT Gonblue | 5/5 cekyHa
YeM HOMUHanbHas ycraHosneHHas (S5A/1A)
3 | Owwbka KocuHyc BHe npepenos 0,90uHA. — 1,00 gencteyet | 15/7,5 MuHyT
KOMMeHcaLmm npu Harpyske 10% v Bblwe
4 |MNoTeps WamepuT. HanpsixeHue (ero nepeas rapmoHuka 50 | 5/5 cekyHp
HanpskeHUst 'l ) He 0BHapyxeHo
5 | FapmoHuyeckue | lMNpeBbileHne 3agaHHon rpaHuusl THD — 52,5 MuHyT
NCKaXeHNs Aenctsyet npu Harpyske 10% u Bbiwe
6 |[lpeBbiweHne Konn4yectso KoMMyTaLuil HEKOTOPOM CTYNEHM HewmeaneHHo
yucna NPeBbICNO JOMYCTUMYIO FPaHNLY
BKMHYEHWNA
8 | ObpatHoe OnpepeneH nepeTok sHepriv 0T NoTpeduTens K 52,5 MUHyT
nuTaHue NCTOYHUKY
9 | Owwnbka [pwu perynunpoBaHuy 06HapyxeHa NOCTOSHHO S BKITIOYEHUI + 5
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[ [crynenn | 0TNMYHas OT HopMarnbHOM BENWYMHA CTYMEHM | BbIKNIOYEHHit

MpumeyaHme : BblaeneHHbIe XUpHbIM WPUTOM PEXUMbI CTAHLAPTHO YK YCTaHOBNEHb! .

B OTnMYMe OT HMXEOMNMCaHHOW [eicTBytoLleih yHKkumM Alarm , curHanuampyowas yHKUMS He
OKa3blBaEeT HUKAKOrO BIIMSHWS HA PErynupoBaHue .

Kpowme BbllLenprBeSeHHbIX PEXIMOB , CUTHANN3aLMI0 aBapuii CPOBOLIMPYET Takke U COCTOSIHUE , MK
KOTOPOM He 3adaHa (Mpu pyd4HOM 3ajaHWW CTyneHein ) WM He uaeHTudmumpoBaHa (mpw
aBTOpacno3HaBaHUM CTyNeHemn ) XoTs Obl 04Ha HEHyneBas eMKOCTHas CTyneHb . [pn 3TOM COCTOSHNM
Ha gucnnee 6yayT muratb AaHHble : C=0 .

4.2.17.2 [elicmeyroujas ¢hyHKyus agapull

He3aBMCUMO OT CUrHaNM3MpYHoLLEN yHKUMM Alarm MOXHO Ans HEKOTOPbIX HECTAHAAPTHBIX PEXUMOB
YCTAHOBUTb (PYHKLMIO aKumm (geicteus ) . Mog akumel NOHMMAETCs BMELLATENbCTBO B MpoLEece
perynupoBaHns , 0COOEHHO €ro OCTaHOBKA , M Kak MpaBurio nocregylollee OTKMYEeHUe BCex
perynupyembix cTyneHen . MepeyeHb akuyui gaH B Tabn. 99.

Tabn. 9 : Akyuu Alarm

¢. CocrosiHue Onucaxve MuH. Bpemst [enctame (akums)
aKTUBALMM/OTKIOY
eHuns
1 | Manbii Tok BenuuuHa Toka BTopuuHOM | 10/5 cekyHa OTkntoyeHne Beex
obmoTku UTT meHee yem BbIXOOB KpoMe
MWUHUMASbHbBIA U3MEPUT. NOCTOSIHHbIX
TOK
4 |MoTeps WamepuTt. HanpsixeHue (ero | 5/5 cekyHa OTkntoueHne Beex
HanpsxeHus nepeas rapmoHuka 50 ') BbIXOZIOB KpOMe
He 0BHapyXeHO NOCTOSIHHbIX
5 | FapMoHuyeckne | MNpeBbilleHne 3a4aHHO 52,5 MUHyT OTkntoueHne Beex
NCKaXEHMS rpaHuubl THD — gencrayeTt BbIXOAO0B (BKMHOYast
npu Harpy3ke 10% v Bblwe NOCTOSIHHbIE)
8 | ObpaTtHoe OnpepneneH nepeTtok 52,5 MuHyT OTKnoYeHne BceX
nuTaHue 3Heprim oT noTpebutens K BbIXOJ0B KpoMe
MCTOYHUKY NOCTOSIHHbIX
9 |Owwnodka Mpu perynupoBaHuu 5 BkntoveHunit + 5 | OTcTpaHeHue
CTyneHu oBHapyxeHa NoCTOSAHHO BbIKMIOYEHWH CTyneHu (cm.
OTIMYHAs OT HOPMasIbHOM OnucaHve B pasgene
BEMMYNHA CTYMEHN HUXE)

I'Ipmmeanme : BblaeneHHble KUPHbIM LUpI/IdJTOM PEXUMbI CTaHOAPTHO YXKe YCTaHOBIEHbI .

Ecnn xotum , yToBbl perynstop npu OGHApYXEHUM HEKOTOPOr0 W3 HEeCTaHAApTHbIX PEXWUMOB
OTpearupoBan ykasaHHo! akuueit , Heobxoaumo B noboyHon BeTBM napameTtpa 30 BbIOPaHHbIA pexum
HaCTPOUTb Ha BeNMYMHY A unu 2 (CM. NpeablayLLyio rnasy) .

CocmosiHusi komopble He npueedeHbl 8 mabnuuye , He cNOCO6HbLI 8bI38aMb HUKaKYH0 aKuuto , U
Hacmpoumb 3mo npueedeHHbIM CNOCO60M Henb3s .

4.2.18 MNapametpbl Ne 31,32 - npegen rapmoHuyeckoro uckaxeHus Ttoka (THD) u
npegen KonuyecTBa BKNIOYEHWW ANS CUrHanu3upyrowen/aedcTeyowen  yHKUmUM
aBapuu

Ecnn HacTpoeHa curHanuavpyiollas wnu OencTeylowas — (pyHKkuus aBapuii OT pexuma  Neb
(rapMOHMYECKME UCKAKEHUSI TOKA) UnM OT pexuma Ne6 (NMpeBbILEHME KONMMYECTBA BKITHOYEHWN),
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HeoOxo4MMo elle 3agaTb rpaHuly uckaxeHnin (THD) , unm makcumanbHoe KOMMYECTBO BKITHOYEHNN
CTYNEHM, NPy NPEBbILIEHNN KOTOPLIX JOIMKHa cpaboTaTh CUrHanM3aLums, UK OCYLLECTBUTLCS Kakoe TO
[elCTBIe (aKums).

Mpenen rapmoHuyeckoro nckaxerus toka (THD , napameTp Ne 31) npueeseH B NPOLEHTaX, U MOXHO
ero HacTpouTb B npegenax ot 0,5 go 300%.

Mpenen konuyecTBa BKMtoueHWA (napameTp Ne32) npueedeH B ThiCAYaX BKIIOYEHWUIA, N MOXHO €ro
HacTpouTb B npefenax ot 10 TbicaY [0 2 MUIIIMOHOB BKITKOYEHNNA.

Ecnun He HacTpoeHa CuUrHanuanpytoLas unu LencTeyowas gyHKLUMS aBapui OT HEKOTOPOro U3 3TUX
JBYX PEXMMOB, COOTBETCTBYIOLLAs NpefeNbHas BENMYMHA He MHOMUMPYETCS.

4.2.19 Mapametpbl Ne 33,34.35 - agpec npubopa, CKOpPOCTb nepeAayy AaHHbIX W
KOMMYHMKaLMOHHbIN NPOTOKON

[laHHble napameTpbl WMEKT CMbICT TOMbKO [Nsl MPUOOPOB , OCHALLEHHbIX WHTEpdENcoM
AVCTaHLMOHHOM KOMMYHUKaLMK. Y oCTanbHbIX NPUGOPOB OHW HE UHAULMPYIOTCS.

Mpy MHCTANNALUMM AWMCTAHUMOHHOM KOMMYHMKaLMM HeobXxoamMmo 3agathb agpec npubopa (napametp
Ne33) Ha ofgHO M3 3HauyeHwi B guanasoHe oT 1 go 253 (agpeca 0, 254 n 255 BblgeneHsl Ans
creumanbHbIX 3afad — Nonb3oBaTenio UCMONb30BaTh MX 3anpeLueHo). Ecnm K KOMMYHWKaLMOHHO
NMHUM NMOAKIHOYEHO HECKOMBKO NPUOOPOB, KaXablil U3 HAX AOMKEH UMETb CBON OPUMMHANBHbIA aapec.

CkopocTb koMMyHUKauun (napameTp Ne34) MOXHO HacTpouT Ha ogHO W3 3HadeHwid 600-1200-2400-
4800-9600 Bd.

CraHgapTHO nocTaBnsiemas C PerynsTopoMm nporpamma KOMMYHUKaLuuu WUCnonb3yeT (UPMEHHbIN
KOMMYHMKaLMOHHbIA npoTokon KMB. 3ToT nmpoTokon 3afgaetcs M3roToBUTENEM MYTEM HACTPOMKU
napametpa Ne35 Ha senuunHy P0. C uernbto 06ecneyeHnst BOIMOXKHOCTM NOAKIIOYEHUS perynsTopa K
NpUKNagHbIM  MporpaMmMaM  OH  JOMONHUTENbHO  060pYAOBaH  KOMMYHUKALMOHHBIM - NPOTOKOMIOM
Modbus-RTU. 3ot npoTtokon MoxHo 3agath B napametpe Ne35 sHauenusmmu PIM / P1E / P10 (be3
nap / YeTHble napbl / HeveTHbIe napbl). MogpobHoe onucaHne NPOTOKONa NPEBbILAET 0ObEM AAHHOMO
PYKOBOZCTBA ¥ NPpW HEOOXOAMMOCTM MOXKET ObITb MOCTABNEHO NPOU3BOANUTENEM.

HacTpoeHHble 3Ha4eHs COXPaHSIOTCS W NpU UHULUAaIu3ayuu perynstopa (CM. onucaHue ganee).

4.2.20 MapameTp Ne 40 cocTosiHMe aBapuMHbIX pexnumoB (Alarm)

Ecnu ycTaHoBneHa curHanuaupyrowas yHKUMS OT Kakoro nmbo HECTaHAApTHOTO COCTOSHUS
(napametp 30 ) , To B noboyHoi BeTBM 3TOro mapametpa Ne40 MOXHO MPOCMOTPETb Tekyliee
COCTOSIHWE aBapui Ha JaHHbIA MOMEHT BPEMEHM .

CurHann3aumio MOXeT Bbl3BaTb NOOOM M3 BOCbMI BO3MOXHBIX PEXMMOB , yKasaHHbIX B Tabn.7 .
MapameTtp Ne40 cnyxut ans Gonee nofpoGHOTO ONMCAHUS COCTOSIHUSA , BbI3BABLUErO cpabaTbiBaHue
CUTHaNM3aLmm .

ABapuitHas curHanuaaums Gbina Bbi3BaHa TEMU COCTOSIHUSIMI , KOTOPbIE UMEIOT 3HauyeHue 1 .

4.2.21 Mapametpbl Ne 41, 42, 43 - npepenbHble 3aperuCTpUpoBaHHble MapameTpbl
cetu

C uenbto HabMoAeHMS W aHanM3a NpoTeKaHWsi NpoLecca PerynupoBaHns PerynsTop perncTpupyeT B
NamsiTi crieayroLLme npeaenbHble 3HaYEHNs:

o  MuHuUManbHbI kocuHyc (napameTp Ne. 41)

o MakcumarbHbIN YPOBEHb NOIHOTO rapMOHUYECKOTO UCKaxeHus (napameTp Ne. 42)
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e MakcumarnbHbI ypoBeHb OTAENbHbIX FAapMOHUYECKNX cocTaensowwmx vybranych (3., 5.,
7.,11.,13., 17. — noboyHas BeTBb Napametpa Ne. 43)

Mpu nocTaBke perynsatopa AaHHbIE MapaMeTpbl HEe OnpeaenieHbl, W Npu UX U30BpaxeHnn nosBATCS
[aHHble «- -- --». locne Hayara mpouecca pPerynupoBaHUst PErynsitop KOHTPOMMPYET YPOBHM
BbILUENEPEYMCIIEHHbIX BENMNYMH. B criyyae, ecrv ogHa M3 HUX AOCTUMHET HW3LIEro, UMW BbICLLETO
3HaYEHMsI, YeM paHee 3aperucTpupoBaHHas, 1 3T COCTOSHWUE ANUTCS XOTS Gbl O4HY MUHYTY, TO paHee
3aperncTpUpOBaHHOE SKCTPEMarbHOE 3HaueHe GyAeT 3aMEHEHO Ha BHOBb U3MEPEHHOE.

OTY [esATenbHOCTL PEerynatop MpOBOAMT TOMbKO B TEYEHWE PErYNMPOBAHWS W MPW YCMOBUM, YTO
nomnHas Harpyska B cetu gocturna xotst Obl 10% OT HOMMHANBHOM (B COOTBETCTBUN C HOMUHAMBHBIM
nepeuYHbIM TokoM MTT). Mpu Manoil Harpy3ke HEBO3MOXHO M3MEPUTD YKasaHHbIe BbILE BEMUYMHBI C
[0CTaTOYHOM TOYHOCTBIO, A U BAIUSHWE WX Ha CETb HEBENMKO.

OTLenbHble 3aperucTpupoBaHHble BEMYNHBI MOXHO 0BHYNSTL B pexvme BBOAA NapaMeTpoB.

4.2.22 MapameTp Ne 44 Konu4ecTBO BKNHOYEHUN PpeNielHbIX CTYNeHen

B noGoyHoM BETBM 3TOrO MapaMeTpa MOXHO Y3HATb KONMYECTBO BKITIOYEHWIA OTAEMNbHBIX PENEMHbIX
CTyneHen . Yucno npueeaeHo B Thicsyax . [pu HeGOMbLIOA BEMMYMHE KONMYECTBA BKHOYEHUA WX
YMCINO HaNUCaHO C LECATUYHON TOYKOW , TaK YTO €ro MOXHO YCTAHOBWUTb C TOYHOCTBIO [0 AECATKOB
(MnK COTEH ) BKNIOYEHWH

KonnyectBo BKIoYeHUit  (DOPMUPYETCS B ONEpaTUBHONM (SHEPro3aBUCUMMON ) MaMsTK perynsTopa
NPUMEPHO Kaxable 8 YacoB NepenncLIBAETCS B SHEPrOHE3aBUCHMYIO NaMSTh , FAe OHO COXPaHSeTCs 1
NpU OTKMIOYEHUM HanpshkeHWs . KommyecTBO BKIIOYEHWA , MPOM3OLIEAWNX 3a NocregHWe BoceMb
4acoB , MPY OTKITOYEHUI HAMPSHKEHUS UMM NPU MHULMANU3aLmMn perynsropa He COXpaHseTcs .

B cnyyae 3aMeHbl KOHTaKTopa HeK0T0p017I CTyneHn COCTOsAHME CHEeTYMKa 4Kucna BKIIOYEHUIA
COOTBETCTBYHOLLEro BbIX04a MOXHO 06Hy1'll4Tb B peXunme BBOAa NapaMeTPOB .

KonuuyecTBa BKMOYEHWIA TPaH3NCTOPHbIX BbIXOA0B HE 3aroMMUHaKOTCA.

4.2.23 Mapametp N2 45 — TN HeucnpaBHOCTU perynaTopa

B TeueHue perynupoBaHna perynatop npoBOAUT C PerynsapHbiIMA  UHTEpPBanamu CO6CTBeHHy}0
ANarHOCTUKY. Pe3yl'leaTbI AMAarHOCTUKN MOXHO Y3HaTb B AaHHOM MapameTpe.

B ucnpaBHoM cocTosHun oTobpaxaetcs BenuunHa E-00. Ecnn ke 9Ta BenuumHa HeHynesas, 31O
O3HaYaeT, 4YTO PerynsaTop OOHapyXWUn Kakyld NMb0 HeUCnpaBHOCTb. ATO COCTOSIHUE HE AOMKHO
06s13aTenbHO 03HaYaTh, YTO PETYNISTOP BbILIES U3 CTPOS — B TakOM Cnyyae HeobXoammo CBA3aThCs C
MOCTaBLUMKOM perynstopa 1 coobwutb emy oToOpaXeHHbIn Ha MHAWKALMM HOMEpP HEeWUCrpPaBHOCTM!.
3TO AacT BO3MOXHOCTb CrieLumanicTam NocTaBLLyyKka onpeaenuThb cnocod yeTpaHeHUs HeMCrpaBHOCTMY.

4.2.24 TMapameTp Ne 46 - cocTosiHME BpEMEHU PerynupoBaHna peneiHon cekuum

Mpu oNTUMM3ALMM HACTPOEK Perynsitopa WHOrga BO3HMKAET MOTPeGHOCTb Gonee noapo6HOro
NCCNEA0BaHUS BPEMEHW PEryninpoBaHUs peneitHoil cexkumm. Tekyllee 3HauyeHe pacyeTHoro BpeMeHH
PEerynmpoBaHnsi MOXHO y3HaTb B 3TOM NapameTpe - BpeMsi MHOMLMPYETCS B CEKYHOaX , OCTatoLMXCS
[10 CrieayHoLLero perynmpyioLLero BO3aencTems .

Yro6bl McCneaoBaHe BPEMEHU PEryn1poBaHIs UIMENO CMbICIT , PETyNMpOBaHIe Npy 3TOM HE MOXET
ObITb OCTAHOBMEHO — NOTOMY TOMbKO MPU W300OPaXeHWM 3TOr0 EAMHCTBEHHOrO napameTpa
OOHOBPEMEHHO Pa3pELLEH NPOLIECC PErYNIMPOBAHNS .

[pyrim UCKNoYeHeM Npu 1306pakeHUn 3TOro napameTpa SIBASIETCS aBTOMATMYECKU BO3BpaT Ha
N306paxeHne M3MepeHHbIX BEMUYMH , KOTOPbI HACTYNUT Npy NPOCMOTpPe 3TOro napameTpa Yepes 5
MUHYT OT MOCINEAHEro HaxaTusi KHOMKM ( y Apyrix napameTpoB yxe yepes 30 cekyHa) .
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4.2.25 MapameTp Ne 47 - nonHoe BpeMs BKNIOYEHUS peneiHbIX CTyneHen

B noboyHoit BeTBM JaHHOrO napameTpa MOXHO KOHTPONMPOBaTh MONHOE BPEMS, B TEYEHUE KOTOPOro
Bbina BKIOYEHA Kaxdas M3 peneiHbIX KOMMEHCUPYIOLMX CTyneHeil (OT MOMEHTa MOCheaHero
06HyneHus). Yucno uHaMumMpyeTca B Thicsyax yacos. [pu manoit BenuunHe BPEMEHU ero MOXHO
onpefennTb ¢ TOYHOCTBI A0 efnHUL YacoB. MakcumanbHas BenuuuHa JaHHbiX 130 Thicay 4acos.
BennunHa BpeMEHM BKIIOYEHMS CTYNeHeil opMUPYeTCs B SHEPro3aBUCUMON NamsiTh perynatopa, u
NPUMEPHO Kaxdble BOCEMb YacOB €r0 3Ha4eHue NepeHOCUTCS B S3HEPrOHE3aBUCUMYIO NaMsATb, A€ OHO
COXPaHUTCA W MNpU OTCYTCTBUM MUTAIOLLEro HanpskeHus. COOTBETCTBEHHO BPEMS BKIHOYEHUN,
KOTOPbIE NPOW30LLNM B NOCAEAHEM BOCbMUYACOBOM MHTepBane, 6yaeT noTEPSIHO NPW UCHE3HOBEHUM
HaNPSHKEHNS UMW NPU MHULManWU3aLmun perynsropa.

B cnyyae 3ameHbl OAHOIO M3 KOHAEHCATOPOB, COCTOSIHUE CYETYMKA COOTBETCTBYIOLLETO BbIXOAA MOXHO
0BHYNUTb B peXuMe peaakTMpOBaHHsi apamMeTpoB.

BpeMFI BKIMOYEHNA TPAH3NCTOPHBIX BbIXOAQO0B HE 3aNOMNHAETCA.

4.3 YTOYHEHWE BENTMYUH PENEUHBIX CTYNEHEN

Ecnm perynatop HaCTPOEH Ha aBTOMAaTU4eCKoe pacrno3HaBaHWE TOKOB CTyneHeVI , OH €ro ocyLecTsunt
BCerga nocne nc4e3HoBeEHUA HanpAXeHna , Unn nocne NH1Luanu3agum .

lMocne ycnewHoro OKOHYaHMS aBTOMATUMYECKOrO pPacno3HaBaHWA TOKOB CTyNeHen OTAenbHble
N3MEpEHHbIe BEMUYMHBI TOKOB 3aruLyTCA M HaYHeTCs npouecc perynuposanus . [pu atom Bce
W3MEpPEHHbIE U 3anncaHHble BenuumHbl ByayT 0B03HaYeHbl Kak «elle He YTOYHEHHble » . CTyneHb
BENUYMHA KOTOPOM ellie He YTOYHEeHa , MOXHO oTnmuuTb no MEOJIEHHO muratowen fecatuyHon
TOYKe . (MPUMEPHO 1X 3a CeK., B OTNMYME OT 4acTO MUrarLel AeCATUYHON TOYKN Y OTCTPaHEHHOM
CTYMEHM — CM. OnucaHue ganee) .

Bo Bpems perynupoBaHus npyu MOOKITOYEHUM U OTKIIOYEHUM CTyNEHeil Perynstop npoBoawT
namepeHus . [ns Kaxooi elle He YTOYHEHHOW CTYMEHM OH BbIYMCIISIET CPEOHIO BENMYMHY U Npu
HakornneHun okorno 100 3HayeHuin 3Toi CpefHen BENWUMHOM 3aMEHUT MepBOHAYarbHYI0 BEMUYMHY
CTYMEHW , ONPEAEneHHyd MpWU aBTOMATUYECKOM pacnosHaBaHuM . OOHOBPEMEHHO 0603HauMT 3Ty
CTYNeHb KaK YTOUHEHHYIO W B AarNbHENLLEM €€ YTOUHEHWE YKE He MPON3BOAMT .

TeM cambIM UCKIHOYAKOTCA BO3MOXHbIE HETOYHOCTM N3MEepPEeHNA nNpu aBTopacno3HaBaHUK .

Ecnn BenuumHbl CTyneHen 3afaHbl BPYYHYH (C MOMOLLBI0 NPOrpamMMbl KOMMYTaLMW W BENUYMHbBI TOKa
HaMMeHbLUen CTyneHn , NMbo BBOLOM CTyneHei B napameTpe 25) , nocneaytoLiee 1x yTOYHEHUE He
npoBoauTcs . TOUHO TaK e He NPOBOANTCS YTOUHEHUE BO3MOXHbIX UHOYKTUBHBIX CTYNEHEN .

Mpn 3apaHHOM aBTOMATUYECKOM pacno3HaBaHMM TOKOB CTYMEHEe MpOLECC YTOYHEHUs MOXeT ObiTb
BHOBb 3aMylleH W Korga yrogHo BO BpeMmsl perynupoBanus . Ecnu perynstop onpegenut , 4to
HEKOTOpble 13 KOHAEHCATOPOB MOBTOPHO MOKA3bIBAOT MPW 3aMEPaXx WHYI0 BEUUMHY , YEM OH N3Mepu
Mpu aBTOpacno3HaBaHWM , U BENMYMHA OTNINYAETCA He Ha Lienbii Nopsgok (TO eCTb B MHTEpBane oT
1/2 [0 2X KpaTHOM ) OT 3HAYEHUs 3anMCaHHOrO B MamsATH , 3anNyCTUTCA MPOLECC YTOYHEHNS . TeM
CaMbIM MOXET ObITb UCKITIOUYEHO BIMUSIHUE N3MEHEHMS] EMKOCTW KOHZEHCaTopa (CTapeHue AManeKTpuka,
3ameHa KoHgeHcaTopa 1 ap.)

YTOUYHEHWe BENUYMH TPaH3UCTOPHbIX CTYMEHel He MPOBOAMTCS.

4.4 CUrHANU3AUMA N OTCTPAHEHWE HEWCINPABHOW PENEAHOU
CTYNEHHN

B Hactpoike aBapuitHoro pexuma (napametp 30) MOXHO BbIOpaTb CUTHANU3UPYIOLLYID WU
AENCTBUTENbHYI0 DYHKLMIO aBapuin Npu 0GHAPYXXEHUM HEUCTIPABHON CTYNEHW PENENHON CEKLNN.
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Ecnn 6Gbina yctaHoBneHa xoTs Obl 0gHa M3 aTUX ABYX (DYHKUMA , PErynsTop npu OTKIOYEHUU W
OTKIIOYEHUM  OTAENbHLIX PenerHbIX CTyneHeil B MPOLECCe perynupoBaHWs MPOBOAWT TeKyLLMiA
KOHTPOMb M3MEHEHUS PEakTUBHOTO TOKA B CETU W CPABHUBAET €ro C 3anucaHHON BENWYMHOWM TOKa
cTyneHu . Ecnn koMmyTaums HEKOTOpOi CTyNEeHN MHOMOKPaTHO He Bbl3biBAeT afeKBaTHOrO M3MEHEHNS
PeaKkTMBHOTO TOKa B CETW (UKW 3TO M3MEHEHUE CUMbHO OTNMYAeTCA OT 3anuUCaHHOW BenWYWHbI
CTYNeHW) , perynatop 3Ty CTyneHb 0OO03HAUMT Kak HEUCMpaBHYl0 UM B Chyvyae HaCTPOMKM
COOTBETCTBYIOLLEN eACTBUTENBHON (DYHKLMM aBapuit ee OTCTPaHUT U B JanbHeLeM perynmpoBaHum
BPEMEHHO 3Ty CTyNeHb He MCMonb3yerT .

[ins curHann3aumm OTCTPAHEHMS CTYMEHU MOXHO UCMONb30BaTh CUrHANMM3NPYHOLLYHO (DYHKLMIO aBapuii
(napameTp 30) .

Ecru opHOBpeMeHHO He Obina HacTpoeHa AEMCTBMTENbHAS (DYHKUMS aBapuin , Perynsop
HeucnpaBHyH CTYNeHb TONMbKO 0603HAYNT , BbI3OBET CUTHANM3aLMio aBapii , HO 03HAYEHHYH CTYNEHb
NPOJOMKMT UCNONb30BAaTh B PErYINPOBAHUM

Homep HeucnpaBHON CTYNEHW MOXHO YTOYHUTbL MO BbICTPO MUratoLlen (3XCeK.) AECATUYHOM TOUKE B
AaHHbIX O BENIMYMHE CTYNeHM B NOBOYHOM BETBU NapameTpa 25, (B OTNNYME OT MEANEHHO MUTatoLLEN ,
03HayatoLLel eLLe He YTOYHEHHYIO CTYMeHb) .

BpemeHHo oTCTpaHeHHas cTyneHb nepuopmnyecku (5 AHeN ) NpoBepsSIeTCs OGHOKPATHBIM BKITOYEHWEM.
Ecnn perynsatop 0BHapyXuT , YTO M3MEPEHHbI TOK CTYNEHW Mpu 3TOM B HOPME , BEPHET CTyneHb
0bpaTHO B MPOLECC PerynupoBaHns , 1 B Cryyae YCTAHOBMIEHHOTO aBTOPACMO3HABAHWS CTyneHem
OOHOBPEMEHHO MPOBEAET Had Hel MpoUecC YTOYHEHUst . (Hampumep MpU 3aMeHe CropeBLUMX
npeaoxpaHuTenen) .

Ecnu perynstop He BepHET OTCTPaHEHHYI0 CTyNeHb B MPOLECC PEerynupoBaHUsi aBTOMaTUYECKM ,
BO3BPAT OCYLLECTBUTCS B CMIEAYIOLLMX CIyYasiX :

e MpepblBaH1e NUTAIOLLEr0 HAaNPSHKEHUS UMM MHULManM3aLums perynaropa
e BBO[ BENMYWHBI 3TOW CTyNEHN NMBO HEKOTOPOTO M3 napameTpos 21 ... 23
e  MpoBefeHue npoLecca aBTopacno3HaBaHus TOKOB CTyNeHen

WHovKkaumio n OTCTpaHEHWEe HEWUCNPaBHOI CTYNEHU MOXHO HACTPOUTb TOMbKO AMs KOHAEHCATOPHbIX
CTyNeHen penenHol CeKUMM — TPaH3WUCTOPHbIE CTYMEHW M BO3MOXHbIE APOCCENbHbIE CTYMEHW He
KOHTPONMpYtOTCS.

4.5 PErYIMPOBAHUE C MTOMOLLbIO POCCENEN

[insi BO3MOXHbIX CNy4YaeB [eKkoMneHcaLum ceTi npubop No3BonsieT NoaKyaTh K CBOUM PenenHbIM
BbIxodam [0 7 Apoccenen.

Ycnosuem AnNs BO3MOXHOCTM perynupoBaHUs JpOCCensMu SIBNSETCH HacTpoika npefensHoro
KOCUHyCa NSt APOCCENbHOTO PerynupoBanns (napameTp 27) Ha BenuunHy B npeaenax 0,8 uHg. — 0,9
emk. Ecnu aToT napameTp HAacTpoeH Ha HeomnpedenieHHylo BenuuuHy (Ha gucnnee - - -- ),
perynMpoBaHue ApOCCENsaMI He NMPOBOAUTCS (ECM K HEKOTOPBLIM BbIXO4aM MOAKMKYEHbI poccent,
OHW ByayT BCE BPEMS OTKIHOYEHbI).

Ecnu BenuumHa npefenbHoro KoCUHyca Anst ApOCCenbHOTO PerynnpoBaHis HacTpoeHa Ha HeKoTopyHo
[ENCTBUTENbHYIO BEMUYMHY, APOCCENb BKIOUMTCS B CIEAYIOLLEM CryYae:

e Perynsatop ye OTKNIOUMN BCE KOHAEHCATOPHbIE CTYMEH!

o KocuHyc B ceTM NOCTOSAHHO «60nee eMKOCTHOIY, YeM TPEDYEMbIA M OOHOBPEMEHHO OH «bonee
€MKOCTHOM», 4eM HaCTpOEHHas BeNWuYMHA MNpedenbHOr0 KOCWHyca Ans  APOCCErbHOro
perynmpoBaHust
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e [InUTENbHOCTb  TaKOro  COCTOSIHUS  MPEBbIIAET  NATUKPATHOE  HACTPOEHHOEe  Bpems
perynupoBaHus B 0biacti nepekomneHcauum (napametp Ne 3,9)

e XoTs Obl K OIHOMY BbIXOZly MOAKIOYEH [APOCCENb U OH UMEET TaKyko BEMUYMHY, YTO NOCNE ero
MOAKMIOYEHNSI MOXHO [OPEerynupoBaTb KOCMHYC [0 Tpebyemoro 3HauyeHus C MOMOLLbo
KOMBMHALMN KOHAEHCATOPOB, TO ECTb He HACTAHET COCTOsHWE GOMbLLOI HEAOKOMMEHCALWM.

Ecnu k perynsitopy noakrio4eHo HECKONbKO ApOCCeNeit, NOLKMIYNTCS BCerga Hambonee NoaxoasLmi
Mo CBOEI MOLWHOCTW , @ CMEAYIOLLMA NOAKNKYMTCS NPY NPOLOMKEHUN BbILLEONMCAHHOTO COCTOSHIS
ONATb MO WCTEYEHUM NATMKPATHOTO  HACTPOEHHOTO BPEMEHM PEerynupoBaHus B 0BnacTu
nepexkomneHcaLum .

Ecnn  HekoTopasi komOuHauus gpocceneit  yxe NOAKMKOYEHA, WM HAcTynUT  COCTOSIHME
HE[OKOMMEHCcaLUM, TO MO WCTEYEHUM HOPMAnbHOrO BPEMEHW perynupoBaHns B obracty
HegoKoMmneHcauun (napameTp 2,8), OTKIIOYMTCA Takoe KONMMYECTBO Apoccenen, ytobbl He HacTano
COCTOSIHWE NepeKoMneHcaLmm.

[lekoMneHcupytoLMe  ApOCCen MOXHO MOAKMIYATh K peneiHbiM Bbixogam Ne2 v criedylowmm no
BO3pacTaHuto. Bbixog Ne 1 BblAeneH UCKMIOUUTENBHO 1S KOHAEHCATOPHbIX CTYNEHEA.

C uenbto onpegeneH s MOLHOCTW [pOCCENe MOXHO 1CMosb30BaTh U NPOLECC aBTopacno3HaBaHus
CTyneHen, TONMbKO Neped 3TMM 00s3aTenbHO AOMKEH ObiTb HACTPOEH NpedenbHbli KOCUHYC Ans
[POCCENbHOMO PErynupoBaHna (napameTp 27) Ha HEKOTOPYIO AENCTBUTENBHYIO BenuYMHy. Ecnn atoT
napameTp HaCTPOeH Ha HeonpeaeneHHY0 BENUYMHY (Ha aucnnee -- -- - ), OPOCCEnW pacrno3HaHbl He

BymyT.

Mocne WHMUMaNM3auuW  perynsitopa 3HayeHue napameTpa Ne27  ycTaHaBnuBaeTcs  Ha
HeOonpesieneHHoe, TaK YTo CTaHAapTHO APOCCENbHOE PErynNMpPOBaHIE OTKIHYEHO.

4.6 BPEMEHHAS TPUOCTAHOBKA PErYIINPOBAHUA

Korga perynsTop HaxoguTcsl B peXuMe perynupoBaHWs (He NepekrnioveH B pyyHOW), Ha aucnnee
n3obpaxeHa oaHa 13 n3mepeHHbix Benuuud COS unu A (leff ), THD v perynstop oCyLiecTBhseT B
COOTBETCTBUM C U3MEPEHUSIMU NPOLIECC PErYNMPOBAHMS.

Ecnu nepexniounm perynsrop kHomkon P Ha u3obpaxeHne napameTpos , 06a ceetognoga COSun A
MoracHyT W NPOLECC PEryn1poBaH1s BDEMEHHO OCTAHOBMTCS . BbIXOAHbIE pene npu 3TOM OCTaHyTCs
B COCTOSIHM , B KOTOPOM OHW HaxOAMnMCb B MOMEHT OCTaHOBKM . Perynstop npeanonaraeT , 4YTto
nepcoHan Xo4eT MPOBECTU KOHTPOSb MMM U3MEHEHWE HEKOTOPbIX NapaMeTPOB , U A0 OKOHYaHMS 3TOM
MpoLeaypbl COCTOSIHWS BbIXOAOB He MeHsieT (pa3ymeeTcs MPeAnonaraeTcs , YTo He HacTano
HEKOTOPOE W3 HECTaHLAPTHbIX COCTOSIHWIA , KaK HaNpUMep NponafaHue M3MEPUTENBHONO TOKA U T. 4. ).
B MOMEHT Koraa nepcoHanm MepekmioynT PexuMM WHAMKAUMW — 0OpaTHO Ha Pexum M3MEepPeHuit
(HaxaTnem kHomku M) , npubop NPOJOMKUT PErynupoBaHue .

Ecnn nepcoHan He OCyLIECTBUT 3aKMOYNUTENBHOE MEPEKMIOYEHNE Ha PEXUM U3MEPEHWA , PETYNSATOp
NEPEKMYNTCS Ha STOT PEXUM aBTOMATMYeckn nmpumepHo yvepe3 30 cek. OT MOCMEAHEro HaxaTus
NtoOON KHOMKY .

AcknioyeHnem sBNSIETCA  MHAMKALMS BPEMEHW perynupoBaHus (napametp 46) — B 3TOM cnyyae
BPEMEHHO OCTAHOBMEHHOE PerynupoBaHie 3anyCcTUTCs CHOBA , YTOObl MOXHO GbiNo BUAETH peakLmio
perynsatopa . ABTOBO3BPAT Ha PEXIM U30BPaXKeHNst TEKYLLMX 3HAYEHMIA NPU STOM NPOK30IaET Yepes 5
MUHYT .

MopobHbIM e 06pa3oM MPOMCXOAMT M MPUOCTaHOBKA BO3MOXHO MPOTEKAIOLETO B 3TO Bpems
npoLecca aBTopacno3HaHusi MOAKMIYEHUS UM TOKOB CTYNEHER , C TEM MWL OTIINYMEM , YTO Koraa
MPUOCTaHOBMEHME 3TOTO PEXMMa 3aKOHYEHO , OH MPOBOAMTCS BCErAa CHOBA C CaMOro Havara .
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4.7 PEXWUM PYYHOU

Mpu MOHTaxe WnM MPOBEPKE PerynsiTopa WHOrAa BO3HWMKAET HeoOXOAMMOCTb MPOBEPUTL paboTy
OTAENbHbIX CTyNeHei , 4To MOXET noTpeGoBaTh OTKMIOYEHWE Mpouecca perynnpoBaHus Ha Gonee
[0Nroe Bpems .

B aTux cnyyasx perynstop MOXHO NEpekniouuTb B PEXWUM , B KOTOPOM OH MPOBOAWT TOMbKO
N3MepeHne N UHOMKALMIO JaHHbIX . [lepeknoyeHre B 3TOT PeXUM OCYLLECTBASETCH OOHOBPEMEHHbLIM
HaxaTtueMm kHorok M a P Ha Bpemsi 0kono 6 cek. (noka He 3amuraet ceetoaumon Rucné) . Takum xe
crnocobomM MOXHO BEPHYTLCS 0BpaTHO B PETYNMPOBAHNE .

B pexume PYYHOW Henb3st NpocMOTpeTh Ui BBECTY NapaMeTpbl — MOXHO TONbKO NOAKMKYATb UM
OTKNKYaTb OTAENbHbIE BbIXOMbI perynsaropa .

Mocne nepekntoyeHns B pyyuHoit (Rucéné) pexum BCe BbIXOAbI OCTAKTCS B COCTOSIHUM , B KAKOM OHY
HaxoaMnMCb BO BpEMS PerynupoBaHus nepen nepeknoyeHneM . COCTOSHWE BbIXOZOB MOXHO
NOCNeaoBaTeNbHO BPYYHYI MEHSTb - NOCME HaxaTuu KHOMKW P B AaHHOM Cryyae oTobpasutcs
COCTOSIHME [aHHOro Bbixoda (Hampumep 07-0 — Bbixod 1 ceitvac OTKMYEH ). Mexay oTaenbHbIMU
BBIXO/JaM1 MOXHO NEPEKmiYaThCa C NOMOLLLI0 kHoMok T, 4 1 M3aMeHsTb ux cocTosHMe noao6HO Kak
napameTp perynsatopa . M3MeHuTb COCTOSIHME BbIXO4a MOXHO TOMbKO B PEXUME BBOAA W MpW 3TOM
OyneT BblaepkunBaThCs BpeMst GrIOKMPOBKY MOBTOPHOTO BKITIOYEHMS

Ecnu B py4HOM pexume UCYE3HET HamnpskeHUe , Npy BO30GHOBNEHUN €ro perynsTop onsith nepenaet
B pyy4HON pexum . Mpu 3TOM nocneaoBaTenbHO BKIOYATCS BCE BbIXOAb! , KOTOPbIE BbiNu BKHOYEHbI
neper UCHE3HOBEHNEM HaNPSHKEHNs (COCTOSIHUS BbIXOAOB 3anOMUHAOTCS ) .

4.8 PYYHOE BMELLATE/IbCTBO B [NPOLECC PErYIIMPOBAHUA

C Lenblo W3y4eHUs peakLu perynatopa Ha W3MeHeHue OLIMBKA PerynupoBaH1s MOXHO Bbi3BaTb
BKITIOYEHIE UMK OTKIKOYEHME CTYMEHei AeNCTBUAMI NepcoHana He TOMbKO B PYYHOM PEXUME , HO U B
TeyeHme NpoLiecca perynmpoBaHis .

Mpu HaxaTi v yaepxusaHn kHonkn M MOXHO ¢ momowbio kHorok T, ¥ nopkmiouats vnm
OTKMIYaTh CTyNeHU M HabmoaaTh 3a peakumeid perynstopa Ha U3MeHeHue pexuma cetu . Kaxabim
HaxaTeM nogkntodaetcs (1) nmbo oTkmoyaeTcs (| ) Bcerga oaHa CTyneHb PenetHon CeKLmmM , Mpuyem
Ta , KOTOpas MMEeT HauMeHbluylo MowHocTb . [pu atom cobniopgaeTcs Bpems GnoKMpOBKM
MOBTOPHOTO BKMKOYEHNS . ECnv perynsatop OCTaBuM B PEXUME PErynvpoBaHWs , OH MO UCTEYEHUM
BPEMEHW PerynnpoBaHNs NPOBEAET BbIYMCIEHUS M OCYLLECTBUT PETyNMpYioLLee BO3AENACTBME, TEM
CamMblM  BEPHYB  WCKYCCTBEHHO  BbI3BaHHOE paccornacoBaHne pexuma CceTu onstb K
CKOMMNEHCMPOBAHHOMY COCTOSHUIO.

B pexume PyuHon ( Ruéné) AaHHAs (DyHKUMS aKTMBHA A7 BCEX BbIXOAOB, BKOYas M
TPaH3UCTOPHbIE.

4.9 MHULNATTIU3ALNA PETYITATOPA

B HekoTOpbIX Cryyasx BO3HWMKaeT NoTpebGHOCTb BO3BpaTa HacTPOeK perynstopa B nepBoHavanbHoe
CTaHOApPTHOE COCTOSIHE, B KOTOPOM OH Obln NOCTaBNEH OT NPONU3BOAUTENS . [N 3TOMO CIYXUT PEXUM
uHuyuanusayuu . Tlocne WHULManM3auMM OAHOBPEMEHHO 3amyCTUTCS BBOAHOM TECT , TO eCTb
perynsTop npoeeaeT Bce AeiCTBUS Kak Npu NOAKIYEHUM HANPSHKEHNS .
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[MapameTpbl perynsaTopa Npu MHALManM3aumm YCTaHOBSATCS Ha 3HAYEHUs! yKa3aHHbIE KaK CTaHAapTHble
B Tabn.3 , 3a UCKNKOYEHWEM CREAYIOLLMX NapamMeTpoB:

o HomuHanbHbIi BTOPUYHBbIA TOK UTT (N213)

o Tun M3MepUTENBHOIO HanpshxeHust (pasHoe Mnm NHenHoe - Ne15)

o Konun4ecTBo KOHAEHCATOPOB TPAH3MCTOPHOM cekynn (Ne28)

o Y npubopa ¢ nHTepdeincom 1 agpec npubopa v ckopocTb nepedaun aaHHbIx (Ne. 33, 34)
3T napameTp 6yayT COXpaHeHbl TakuMU, KakiMU OHW BblnK YCTaHOBMEHbI Nepes MHULManu3saLmen .

Bennumnnel napametpos Ne41(MMHMMArMbHBIA 3aPErMCTPUPOBAHHDBIA KOCKUHYC), Ned2 (MUHWMAnbHbIN
3apeructpupoBanHbln THD) n Ned3 (MakcumanbHble 3HaYeHUs rapMOoHKK) ByayT npu MHULManu3aLum
YCTaHOBMEHblI Kak HeonpefdeneHHble. Ha BenuuMHbl KONMW4ecTBa BKMoueHwit (napameTp Nod4)
WHULManN3aums He BISET.

MHMLMann3aLmio MOXHO Bbi3BaTb OAHOBPEMEHHBIM HaxaTuem Tpex kHonok M, P u 4 Ha Bpems
oKono 6 cekyHz . Perynstop HeMefIleHHO OTKMIOUUT BCe CTYMEHM U 3anyCTUT BBOLHOM TECT — B 3TOT
MOMEHT MOXHO KHOMKW OTNYCTUTb .

3atem npousongeT COOCTBEHHO MHMUMANMM3aUMs W eCn BenuunHa napametpa 16 He 3agaHa |,
3anyCcTUTCS NPOLECC aBTOPACMO3HABAHNS NOSKMOUEHNS

BHUMAHUE :

Mpn MHALManu3auum OOHOBPEMEHHO MPEPBETCH PEXUM PYYHOW (ecrv OH Obin yCTaHOBMEH B 3TO
Bpems ) . Perynartop nocne uHuLpManu3aumm BCeraa yCcTaHaBNIMBaeTCs B PeXuM perynuposanus !!

4.10 MEPEYEHb TEKCTOBbIX COOBLYEHUN

B pexuMme WHOMKALUMM WM3MEPEHHbIX BENMYMH B HEKOTOPbIX CNyyasix BMECTO HUX MOXeET
NHOMLMPOBATLCS TEKCTOBOE COOBLLEHME |

MepeyeHb 3Tnx coobuieHnin gaH B Tabn.10.
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Tabn.10 : [lepeyeHb mekcmogbix c00bWeHuUl
Coobule 3HaveHue MpumeyaHue
Hue
AHOJ | HayanbHas Hagnucb Npu nogade HanpsikeHus unu | Perynstop npoBoaut
WHULManu3aummn COBCTBEHHYH ANarHOCTUKY
TEST
N314 |- Tun perynartopa
1.1 - Homep Bepcuu 10
U=FA |- HaCTPOEHHbIN TUM MMEPUTENBHOIO HaNPSKEHNS MapameTp Ne 15
(chasHoe)
I=54 |- HacTpoeHHast HOMMHanbHas BenuYnMHa BTopu4HOro | Mapametp Ne 13
Toka UTT
=() |- 3a0aHHOE YMCNO CTYNeHen TPaH3UCTOpHOM cekuuu | MapameTtp Ne 28
U=0 | V3vmeputenbHoe HanpshkeHue He NOLKMoYeHo unm | Perynsatop B xayLieM pexume
OCHOBHas rapMOHMKa U3MEPUTENBHOTO HaNPSHKeHNs
MeHbLLe ONYyCTUMOro 3Ha4eHMs
=0 /1aMepuTenbHbIN TOK He NOAKITIOYEH UM MEeHbLLIE Perynartop B xayLiem pexume
[0MYCTUMOTO 3HAYEHUs
AFXX | VgeT npouecc aBTopacno3HaBaHWs NOAKIHYEeHNs [Mpouecc MoXeT uMetsb 1...7
LaroB
=0 npoLecc aBTopacno3HaBaHUs NOAKMIOYEHNS He lMoBTOPUTCS aBTOMATUYECKM
3aBepLLEH YCNELLHO W crnocob NoaKMoYeHUs He yepes 15 MUHYT unu 3aaatb
3agaH (napametp 16 napameTp 16 BpyuHyto
AC-X | WgeT npouecc aBTopacno3HaBaHus TOKOB cTyneHer | MoxeT umeTb 3 unm 6 Lwaros
nocne 3 waros naysa 30 cex.
=0 B npouecce aBTopacno3HaBaHus TOKOB CTYMeHeMr Mpu HacTpoMKe Ha

He ObIn YCTaHOBNEH HN OOWH KOHAEHCATop nmoo

NP HAaCTPOEHHOM PYYHOM 3afaHum CTyneHen
(nap.20) He 3apaHbl napameTpbl 21...26 , 6o

BCe CTYMNEHM C KOHAEHCATOPaMu aBTOMaTUYECKM
OTCTPaHEeHbI 13- 32 HEeWCMPaBHOCTM (Nap.25) unu
HaCTPOEeHbI KaK NOCTOSIHHbIE (nap.26)

aBTOpacmno3HaBaH1e npoLecc
aBTOMATNYECKM NOBTOPUTCS B
TeyeHne 15 MUHYT , N MOXHO
3apatb napametpbl 21..26

BPYYHYI0
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Novar - nogkntoyeHue nuHum cesasm RS-485

Vyrobce :

KMB systems, s. . 0. INOVAR-206 214 / 232 485
Dr. M. Horakové 559, 460 06 Liberec 7 P
tel.: +420 48 513 03 14 Vyr.¢./verze.:

www.kmb.cz Datum vyroby ||
D

Made in Czech Republic
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6. TEXHWYECKUE XAPAKTEPUCTUKK

HactpanBaemble napameTpbl

KMB systems

TpebyeMblii KOCUHYC 0,80mHg go 0,80emk.
Bpemsi BkNoYeHNs peneiiHon cekuum (max. Ot 5 go 1200 cekyHa
BENWYMHA, 3aBUCUT OT OLLINOKW perynmpoBaHms)

Bpemsi B10K1pOBKI MOBTOPHOIO BKITOUEHNS Ot 5 go 1200 cekyHa

penenHon cexumum

CKOPOCTb PerynmpoBaHisi TPaH3UCTOPHOW CEKLMMN

Ot 1 g0 5 peryn. Bo3a. 3a CEKYHAY

BpeMFI 6J'IOKI/IpOBKI/I NOBTOPHOrO BKITKOYEHUA
TPaH3UCTOPHbIX BbIXOJ0B

07 0,2 go 10 cekyHa

Tok HauMeHbLUero koHaeHcaTopa (BenuuunHa Clk
nepecynTaHHas Ha nepBrYHyo CTOpoHy UTT)

(0,01 - 2A) x k0acpp.UTT

[lonyCTUMbIA KOCUHYC NPU APOCCENBHOM
perynmpoBaHum

0,80mHa po 0,80emk.

YCTaHOBKa BEMNYMH CTYNEHE

ABTOMATIYECKM UIK BPYYHYIO

YcraHoBKa cnocoba NoaKnioYeHns

ABTOMATIYECKM UIK BPYYHYHO

Bxoabl — BbIXoabl

I/IsmepMTeanoe HanpsxeHune (FaJ'IbBaHVIquKVI

Ot 100 go 690 B nepem.+10/-20%,

pasgenexo) 50/60 'y
BxogHoe conpoTuBREHNE U3MEPUTENBHOTO > 200 kOm
KOHTYpa HanpshxeHus

ViamepuTenbHbIi TOK (rambeaHnyecku pasgener) | 0,01 go 7,5A
BxogHoe conpoTuBReHWe TOKOBOTO BXofa <10 mOm

(aKBMBANeEHTHoe)

TOYHOCTb M3MEpPEHUS Toka (3chtHEKTUBHOIO
3Ha4yeHns 1 1. rapMOoHWKK)

+-1% +/-0,01A

TOYHOCTb M3MEPEHWS BENNYMH FaPMOHMK Y +-10%
KO3 hMLIMEHTA HEJIMHENHDBIX UCKXKEHMI

TpaH3UCTOpHasA cekuus

Konn4yectBo TpaH3UCTOPHbIX BbIXOJ0B 6

Harpy3ouHas cnocoBHOCTb BbIXOAHbIX
TPaH3NCTOPOB

max. 30V ss /50 mA

PeneitHas cekumns

Konu4ecTtBo BbIXOAHbIX pene

8

Harpy3o4Hasi cnocoBHOCTb BbIXOLOB

250 B nepeem./4 A

OcTanbHble BXoAbl/BbIX0Abl, MUTaHKe,
CTOMKOCTb M30MsALUK

Harpy3oyHas cnocobHOCTb Bbixoga Alarm

250 B nepeem. /4 A

Bxopa ans 3agaHus BToporo Tapuda
(ranbBaHMYeckn oTaeneH)

- BXOJHOE CONPOTUBIIEHNE

> 200 kQ

- AMana3oH HeaKTUBHOIro YpoBHA

ot 0 4o 50 V nepemeHHoro

- AMana3oH aKTMBHOIo ypoBHA

o1 80 o 280 V nepemeHHOro

Hal'lpﬂ)KeHMe NUTaHUA

230(115) B nepemeH. +10/-20%,
50/60 Iy
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KMB systems

MoTpebnsiemMa MOLLHOCTb

max. 10 VA

CronkocTb usonauun (=1 MuH.)

1. MEeXZy BHYTPEHHUMM LIENSmMu
npubopa v BXxogamn nuTaHus,
“3MepUTENbHBIMM TOKa 1
HanpshKeHus

2. Mexay BHYTPEHHUMM LiensMu
npubopa v BbIxogamu

3. Mexay BHYTPEHHUMM Liensmu
npubopa 1 BXoLOM/BbIXOAOM
AMCTAHLIMOHHON KOMMYHMKaLW

5250 B nocr.

3250B nocr.

720 B nocT.

KaTeropus nepeHanpshkeHui

Il no EN 61010-1

[AucTaHLMOHHAsA KOMMYHUKALUA

WHTepdeiic RS-232/RS-485, ranbBaHuyecku
pasaeneHb!

CkopocTb nepeaayn 9600 bopn

MakcumanbHoe konumyecTso Npubopos Ha oaHon | 1/32

NIUHWN

MakcumanbHas yaaneHHoCTb ABYX Y3roB 30m /1200 m

YcnoBusa akcnnyatauuu

[1pon3BOACTBEHHOE NOMELLEHME

Knacc C1 no IEC 654-1

Temnepatypa paboyas :

-40° + +60° C

OTHOCHTENbHAA BNAXHOCTb

Or500 100 %

3ﬂeKTp0MarHMTHaﬂCOBMeCTMMOCTb

W3nyyerne

EN 50081-2

EN 55011, knacc A

EN 55022 , knacc A

(npnbop He npegHasHaveH ans
NpUMEHeHUs B BbITY)

CroitkocTb
/anyyeHue, CTOMKOCTb

EN 61000-6-2
EN 61326-1

MexaHu4eckue napameTpbl

3awura :
- [lnuesas naHenb

IP40 (no 3asBke IP54)

- 3aaHs9 NaHenb IP 20
Pasmepbl :

- Jlnuesas naHenb 144 x 144 mm

- MoHTaxHas rnybuHa 80 Mm

Macca

He 6onee 1,0 kr

46



Novar-314RS KMB systems

7. OBCNYXWBAHUE

B TeyeHune pabotbl perynsatop He TpebyeT Hukakoro obcnyxveaHus .Heobxoaumo Tonbko cobnopatb
yKasaHHble ycrnoBus paboTbl 1 6epeyb Npubop OT MeXaHNYeCKUX NOBPEXAEHWI .

Llenb nUTalOLLEr0 HaNpsHKEHUs BHYTPW perynsatopa 3alupilieHa nnaskum npepoxpaHutenem 0,16A.
MpenoxpaHuTenb [OCTYMEH TOMbKO Nocre pas3bopku Kopryca, KOTOPYK MOXET MPOBOAWTL TONbKO
cneumanbHo 06y4eHHbI NepcoHan nocTaBLYyKa perynsTopa.

B cnyyae HeucnpaBHOCTW perynsitopa HeobXO4WMO HanpaBuTb pekramauulo B afpec Ballero
MOCTaBLYWKA .

[MocTaBLWK : [MpoussoguTens :
KMB systems, s.r.0.
Dr. M. Horakové 559
460 06, Liberec 7
internet : www.kmb.cz

W3penve npn 31OM OOJDKHO ObITb XOpOLLO ynakoBaHo, 4TOObI UCKIMIOYNTb BO3MOXHbIE noBspexaeHus
Npu TPaHCNOPTUPOBKE. C perynatopom Heobxoanmo npucnatb onnucaHne HencnpaBHOCTU. B TeueHue
FapaHTI/II7IHOFO Cpoka Heobxoaumo npucnatb u FapaHTMﬁHblIﬁ JINCT.

FapaHTUAHBLIA NUCT

Ha perynsTop npegocTaBnseTcs rapaHtus 24 MecsueB OT 4HS nNpoaaxu, Ho He 6onee 30 mecsLeB co
BPEMEHN OTTPy3K/ OT Npon3BoauTens. HeucnpaBHOCTM U [edeKTbl, BO3HUKLIME B TEYEHWE ITOrO
BPEMEHMW, SIBHO MO MPUYMHE HEKAYECTBEHHOTO  M3TOTOBMEHWS, HELOCTATKOB KOHCTPYKUMM MMM
HeKayeCTBEHHbIX MaTepuarnos, OyayT 6ecnnaTHo ycTpaHeHbl NPOU3BOAUTENEM UM aKKPEAUTOBAHHOM
CEepBMCHOII OpraHn3aLuet.

[apaHTMs NpekpallaeTcs U A0 UCTEYEHWs! rapaHTUIHOTO CpOKa, Cri Monb3oBaTerb NPOBEAET Ha
npubope Kkakue Nbo HeCOrNacoBaHHbIE M3MEHEHIS, NOAKNIYMT NPUBOP Ha HEMPaBUIBHO BblGpaHHbIe
BENMYMHbI, NOBpeauT npubop HEeAO3BONEHHbIMU AEACTBUSMU WM HENPaBUIbHON MaHUMyNsumei,
[ONYCTUT 3KCnnyaTauuMio npubopa C HapyleHueM  TpebBOBaHWA MPUBEAEHHBIX TEXHUYECKMX
XapaKTepUCTHK.

Tunmspenmsa:  NOVAR.........cocooeeecien 3B N2

LaTa OTIPY3KM & o BbIXOOHOM KOHTPOIb & v.vveevvee

MevaTb npoussoanTens :

,D,aTa NPOAGKN v nevyatb nNpogasua :
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