KMB systems, s.r.o.
Dr. M. Horakové 559, 460 06 Liberec 7, Czech Republic
————— tel. +420 485 130 314, fax +420 482 736 896
SYSTEMS email : kmb@kmb.cz, internet : www.kmbsystems.eu

Perynsatopbl peakTUBHOM MOLLHOCTH

NOVAR 1106/1114
NOVAR 1206/1214
NOVAR 1312

Bepcusi 1.2

Pykosodcmeo no akcniyamayuu

e

5

9/2007



Novar-1xxx KMB systems

COOEPXAHME
1. OMUCAHUE PETYNATOPA.......corrirririsisecssssnnns

1.1 CTPYKTYPA PYKOBOACTBA ...cuuuursrsssseressssessssssessssssessssssesssssssssssssesssssssssssssssssssssssssesssssssassnssesssnsssasssssssssees 5
1.2 Novar-1106/1114/1206/1214 — OCHOBHBIE (DYHKLIMM.......ccureremsuresessressssssessssssessssssssssssessssssssssssssassses 5
1.3 Novar-1106/1114/1206/1214 — B MICNONMHEHUMN « SA00 »......cocvreeresrrcrresresressessessssssesssssssesssssssesses 6
1.4 NOVar-1312 — OCHOBHDBIE PYHKLIMN ........cvurercusrreinssresssssessss s ssassss e st s s st s s sssessss s 6
1.5 3Tanbl PA3BUTHSA MPOTPAMMDI ...cuvreussreessressssssessssssesssssssssssssessssssssssssssssssssssssessssssnssssssesssnsssassssssssses 7
1.6 JINLIEBAS MAHEIIB c.cvvvevescereras et se e s e sa s s et se s e e e e e A e e e e e A e e e R R et nene R 7
1.7 LINGIPOBOM MHAMKATOP .eucuureeersseressssssmssssesessssessssssesssssssssssssessssssssssssssssssssssnssessssssnssssssssssesssssssesssssssasans 7
1.71 VIBMEPEHHDBIE BHAUEHMSA. .......cecvvvetiisisisesese ettt ssess s asasessse s s ssss e s e s et seseses s s s snsnsnsesnssas 8
A T T I - 1= 1= T =T 4= RPN 8
1712 BETBb COS ..ottt bbb ettt 8
1703 BETBD At 1
1704 BETBB Vot e 12
1.7.2 [1APAMETPB! PETYIIATOPA 1.v.vvveeeeeerrttsesesesesesesesesssessssesssssssssesesesssessssssssssesssesesesesesssssnsnssssssesesesases 12
1.7.3 COOBLLEHNS O TECTAX M OLUMOKAX....vcveveceviseeressesess et sssse e ssess st ssse s s s ssses st ss s sensesens 14
1.8 VHOULIMPYIOLNE CBETOMMODBI ......ereueeescasssessssssessssssesssssssssssesessssess st sesssssse s st sesssssssssass sesssnsssssssssens 14
1.8.1 VHOMKALNS COCTOSHUS BBIXOMOB. ... ..v.veveeecacecretetetesesssssssssssesesesesesesessssssesssesesetesesessssssssssssssssesanas 14
1.8.2 VIHOVKALMS PACCOMMACOBAHMS -.....e.eeceeereeeeresseneseseeesesesesseseesssesesessssessssssessssessssssssessssssssssessssnns 14
1.8.3 VIHOMKALNS PEKMMA PYUHOU ......cvveveieieieeeeeicieieieieisis st ssssssssessss st ss st sesessssssssssssssssssesanas 15
1.8.4 VHOVKaLMs 0OPaTHOMO MATAHMS (SKCTIOPT) v.vuvvrerevreiseresssesssssseeessssesessesesssssesessssessssessssnsesesnnns 15
1.8.5 VIHAMKALNS @BAPUIHBIX COCTOSHUM. ......veveceerereeeeeetessiisssasssssssessssssssssssssesesesesssesssssssnssssssssssesesases 15

2. YCTAHOBKA.........ccoorrriricrrnsssssssssssssssssssssseseseens 10

21 MEXAHUUECKMM MOHTANK ..cucucuruesessssssssereseresessssssssssssssssssessssssssssssssssssssssesessssssssssssssssssssssssssssssssssssssssnens 16
2.2 TTOZKITIOUEHME ...eovrcusesiusssessss et st b e e e e e 16
221 [TUTQIOLUEE HAMPSIKEHYE ....vvvvevrevvieiseseesesesesesesessssesssssesssssesesssesessssssnsesesesesesesasnssssssssssesesesasas 16
2.21.1  Ba30BOE UCTIONMHEHNE PETYIIATOPOB. ..cvvrrrererrrreiresisesesesesesssessssssssssesssesesesesesesssssssssssssssssesasas 16
2212 VACTIONHEHE ,/SADD ... ...ceiieeieeeieieteeiei ettt ettt bbbt 17
2.2.1.3  BALMTA ottt bbb Rt tns 18
222 VI3MEPUTENBHOE HAMPSIKEHME .....v.vevevveeeeseeeieieieeetsesess s esssssesesssesesssss s e sesesesesesesssssssssssssssesesasas 18
2221 Perynatopbl PAAA TIXX woucueerieiisieiieerereie e eetsisisi sttt ss st s ssssnsesesesanas 18
2.2.2.2  PEerynsatopbl PAAA T2XX ...ceueuiuiirrirereereieieieiessssssssssssssssessssssssssssssssssssssesesesssessssssssssssssssssesesasas 18
223 VIBMEPUTEIIBHDBIN TOK ..vuvvvvvvieeeeeeeeteteistsesesssesesesesesssssessssssssasssssssesessasssssssesssesesesesesnssnsnssssssssesesasas 18
224 ABAPUAHANA CUTHAMUBALME ...vvvvviereerisieeeseseseeeaessss s ssese s e sesesesesssss s s sssasssssesssssasssnsssssnsens 18
225 BBIXOMHDBIE PEITE. .. vvveiiiiseseseeetetetstsesese e st sesese s et st essseseaetes s s s se e e s st e b et esns s s ss e snsnsnsnsanas 18
2.2.5.1  Ba30BOE UCTIONMHEHNE PETYIIATOPOB. ...cuvrrrererrereriisesisesesessssssssssssssssssssesesesesesesssssssssssssssesesasas 18
2.252  VCNOMHEHME /SAD0 . ........coieeiieeteicee ettt st etns 19
2.2.6 BbIG0p BTOPOro TAapUMa, BHELLHSS @BAPUST ....cvvurveverrseiersisesesesesessssesessssessssssssessssesssssssssssesesnnns 19
227 KOMMYHUKALMOHHBIA MHTEPMIEIC. . ..vvveeeeerereenieieieisisisisassesessssssssssssssnsesesesesssessssssssssssssssssssesases 19
2.2.7.1  KOMMYHVKALMOHHBIA MHTEPAIENAC RS-232 ......voiicvieceietsece st 19
2.2.72  KOMMYHVKALMOHHBIA MHTEPGIEAC RS-485 .....cocvieceiieeceicrsece et 20



Novar-1xxx KMB systems

3. BBOQM B SKCTUTYATALHUIO ........conirrrrnrereresesesesenennni2

31 TTEPBOE BKITHOUEHME ....cevecesssssssssesesessssssssssssssssssssssesssssssssssssssssssssssssssasasssssssssssssesesesssssasssssnssssssssnanas 21
3.2 Mpouecc aBTOMaTMYECKOrO PacnO3HABAHNA NOAKIIOUEHUSA .....cveecurcessrssssseresesesessssssssssssssssesesens 21
3.3 Mpouecc aBTOMAaTUYECKOrO pacno3HaBaHNS MOLUHOCTEM CTYMEHEM......ccceeeneressssssesssesessssssnanes 22

4. OMUCAHUE PABOTDIL........corerereemcnsissssssssssssesenennn 29

41 HaCTPOMKA PEIYIIATOPA ...cucuerercussrescusssessssssesssss s s sssss s ss s s bbb e e 25
411 PepnaktupoBaHue napameTpoB 1 06HyNeHne 3aperncTpUpOBaHHbIX U3MEPEHHBIX BEMNYMH. .....25
4111  PeaKTUPOBAHME MAPAMETPOB ....c.cccvveiriririrerereretetesesessessesesesesesesessssssssssssssssesesesesesesssssssssess 25
41.1.2  OB6HyneHWe 3apermcTpUpOBAHHBIX M3MEPEHHBIX BEMUUMH ........ceverrereereeeereneeeerenesineseenenennes 25
4113  OTKpbITE /6MOKMPOBKA PEAAKTUPOBAHMS] «....oeveeceeercaeeeeseenesesseseeseesesessesesesessensssensesessnes 26
412 MapameTpbl N2 01/07 — TPEOYEMBIA KOCUHYC ......vvuieceeeereenereneereeeeereseesineseeeesessesessseeneseseeseseseens 26
413 Mapametpbl Ne 02/08 - Bpems perynupoBaHus B 06n1acTi HEAOKOMMNEHCALMM .........ceecererenensn. 27
414 Mapametpbl Ne 03/09 - Bpems perynupoBaHus B 06n1acTi NEPEKOMMEHCALMMN .......c.ceeeeererensn. 27
415 Mapametpbl Ne 04/10 — WwmpuHa NOnock! perynupoBaHus npu BONbLUOA HATPY3KE ............c.ce-... 27
416 MapameTp N2 06 - OYHKLMSA BTOPOTO TAPUDIA . ..cueeererrereereeeeseereseseeseeessresesessesessesssesnssesssssseseens 30
417 Mapametpbl Ne 12,13 - koachduLmeHT nameputensHoro TpaHcdopmaropa Toka (UTT)............. 30
418 Mapametp Ne 14 - Bpems 6IOKMPOBKI MOBTOPHOTO BKITHOUEHMS .......eueeeeeerceeeneeserereeneseeseseneeens 31
419 Mapametpbl Ne 15,16 - TMn 1 cnocob npucoeanHEHUS U3MEPUTENBHOMO HAMPSBKEHUS. ............. 31
4191 Hactpoiika TWna NOAKMKOYEHUS NPW WU3MEPEHWSIX HA pPasHbIX CTOPOHAX CUIOBOrO
TPAHCIOPMATOPE ... ceceeerereeereseeseeseeseseseeseseseesesesesesesessesesssaeseeesseseses et esesseseses et eesssesessesnsesssnssansesasnsnnes 32
4110  TMapametp Ne 17 — koachpuLIMEHT M3MEpPUTENBHOO TpaHcdopMaTopa HanpskeHus (ATH) ......33
4111 MapameTp Ne 18 — HOMUHANBEHOE HaNPsXKEeHUE KOMMNEHCUPYHOLLEN CUCTEMBI (UNOM) ....ceverenvne. 34
4112  TMapametp Ne 20 - aBTOMaTM4ECKOE PACMO3HABAHNE MOLLHOCTEN CTYMEHEN ...e.veveececereceneenes 34

4113  TMapametp Ne 21, 22 - nporpamma KOMMyTaLuW, BbIGOP PEXWMA NWUHEHOMO BKITIOYEHWS U
HOMWHarbHas MOLLHOCTb HauMeHbLUero koHaeHcaTopa (C/kmin)

4114  TMapametp Ne 23 - KONMUYECTBO KOHAEHCATOPOB. .....cvuereerererrseerereeereseseesesssssresesesssssssssesessssssssasns
4115  [apametp Ne 25 — HOMWHaMbHbIE 3HAYEHUS MOLLHOCTEN KOMMEHCUPYIOLLUX CTYNEHEN ............. 37
4116  [apametp Ne 26 - NOCTOS\HHbIE CTYNEHW, BKMIOYEHUE OXNAKAEHUS U OTOMMEHMUS ....ocevencenennes 37
41.16.1 [TOCTOSHHBIE CTYMEHM ... cecveeeceeeeeeseeseesesesseseseseesesesssesesessesesss et eeessesesessesessssnsssensesessnes 37
4.1.16.2 BKNOUEHNE OXNAKAEHNS U OTOMIEHUST .....veeeeeeeeevceeee et teses e tesses s s snssesesens s sneeeeas 38
4117  TMapametp Ne 27 - npegenbHblil KOCUHYC ANS PErYNUPOBAHMS APOCCENAMM .......cveerererereenerenns 38
4118  TMapametp Ne 30 - HacTpoitka aBapuitHbIX pexumoB (ABapus)

41.18.1 CUrHanU3UPYHOLLLAs OYHKLNS QBAPKN .......coeuereeerenreeeesesereseeeeseseeseseseenesesesseesesnesesssssssseens
41.18.2 [eiCTBYIOLLAA PYHKLMS GBAPUI ......coeereeerereeeereneeereseeeeseseeseseseesssessasesssessessesssesesssssssessns
4119  TMapametpbl Ne 31 — 37 — npepenbHble rpaHuLbl ANS CUrHaNWU3WpyOLWen | OeAcTsyioLLen
CDYHKLIMA @BAPMI.......ceoeeceeeeeeeeeseeseseseeeeeseeseseseeeesesesesseseeseeessesee s esee s seseeeesesee s sne s aesebesaeseses et etesanasansnseens 41
4120  TMapametp Ne 40 - cOCTOSHUE aBAPUMHBIX PEXUMOB (ABAPM)......vvuceererrererereeeereneesereseeneseasenenns 42

41.21 Mapametpbl Ne 43, 44 — nonHoe Bpemsi BKMKOYEHUS CTyNEHeW W KOMUYECTBO BKIHOYEHMI
cTyneHen 42

4122  TMapameTtp Ne 45 - TUN HEUCIPABHOCTU PETYISTOPA c..vuverererrrrerereerereseenereseessreseseesessesssesesnssssssnsnns 43
4123  TapameTtp Ne 46 - COCTOSHUE BPEMEHU PETYMINPOBAHMSI.....covuvreereerrerererresereseeeerenneseseseenesessenenns 43
4124  Tapametpbl Ne 50,51,52 - agpec npubopa, CKOpOCTb MNepefays AaHHbIX U NPOTOKON
KOMMYHUKBLIAM ..o ceceeeceee s eeeeseseeseseseeseeeesese et eeseseeseeeseeessesee e esee s seeeeeseEeeaesee s e s eeessases s et ee s ansesansesesnnnes 43
4125  T1apaMeTP N2 55 — HACTOTA CETU ...evureueeucireeieerireseeeereseesees e sesseseseie e ssssseseseesesessssesesessessessnns 43
4126  [apametpol Ne 56, 57 — umpuHa OKHa [NS  BbIYUCMEHUS  CPEOHMX U
MaKCUMATBHBIX/MUHUMAIBHBIX BHAUEHUI .........ceceerieceeresceeeneaseseeseeseseeseseseseesessessseseenssesssssnseesssnsessssssesnssnes 44
4127  TMapametp Ne 58 — unankaums TeMnepatypbl B °C/ OF ..o 45
4.1.28  Mapametpbl Ne 59,60 — rpaHunLbl BKMIOYEHNUS OXMAXKAEHNUS U OTOMMEHMS .......oveverevcvcverereraaee 45
4.2 YTOUHEHUE BEIINUMH CTYMEHEM ..vvvucerrsrsssresssssessssssesssssssssssssessssnssssssesssssssssssssesssssssassssssssssnssasssesssnnes 46



Novar-1xxx KMB systems

4.3 CurHanusauus U OTCTPAHEHWUE HENCTIPABHOM CTYMEHM ....cvvreuesrermsssessssssessssssesssssssssssssessssssasssenens 46
44 PerynupoBaH1e C MOMOLLBIO [APOCCEIIEM .....curueurereresssssssssesessssesssssessssssessssssesssssssssss s s sssssens 47
4.5 BpemeHHasi NPUOCTAHOBKA PETYIIUPOBAHMS .....cuvvrrreresesmsmsmssssssssssssssssesssssssssssssssssssssssssssssssssssssssssess 48
4.6 PEXUM  PYUHHOM ...t e s b 48
4.7 Py4Hoe BMelLaTeNbCTBO B MPOLIECC PErYIIUPOBAHUS .....curresmsssssseressresmssssssssssssssssssssssssssssssssssssssess 49
4.8 VHULIMANUSALMUA PETYIIATOPA. ..cucurerercussressssssessssssesssssessssasssssssess e st e s s st s s s st s st sssssens 49

4.9 KoachdmumeHT Harpy3km koHaeHcaTopoB Bbiclummu rapmoHukamm CHL (Capacitor Harmonic
[0 o 8 7 T o 50

410 TepeyYeHb TEKCTOBDBIX COOBIIBHMM.......vurmrreressssrsmssssessssssessssssesssssssasssssesssssssssssessssssssssnssesssssssassnssens 52

5. OIMUCAHUE PET'YNATOPA NOVAR-1312.................. 93

5.1 OCHOBHDBIE PYHKLIMU......ocuverecussrescasssesssssesssss s s ss e s st e st st s bbbt s st 53
5.2 TTOZKITIOUEHME ...eovrcusesiusssessss et st b e e e e e 53
521 TPAH3NCTOPHDBIE BBIXOMDBI ..vuvuvvvrreesesnereesessesssesssssassssssssssssesesesesesesssnssssssssssssesesesssssssssnssssssesens 53
522 PEMEIHBIE BBIXOBI ....v.vvveeriveveeieteeeeteestessseetesteseststesstessstesestesesastessstesssaesesseseseetessesessstesessesesentens 54
5.3 L0 17Tz LI o 1o o T 54
5.3.1 THUPUCTOPHAS 1 KOHTAKTOPHAS CEKLIAM ... e eeeeseseeeesesee s seseesssns s sesses et eesssnssseens 54
532 TTPUHLIAM PETYIIAPOBAHNSI. .....eeeeeceeeeeereeeeeseseseeseseeseseseseeseseessseseeessesesssseseesssesesessesesssssesssesesnsnnans 54
5.4 HaCTPOMKA PETYIIATOPA c..vuvrcurerssrsessssssessssssessssssssssssesssssssssssesssssssssssssesssssssssssssesssssssssssssesssnsssassnsnens 55
541 MapameTp Ne 28 — KonNnM4YeCTBO KOHAEHCATOPOB TUPUCTOPHOM CEKLMM ...vvvvvevereiireeseeeeeeeaenns 56
542 Mapametp Ne 29 — cKopoCTb PErynupoBaHus W Bpemsi OIOKMPOBKM MOBTOPHOMO BKITHOYEHNS
TUPUCTOPHOM CEKLIAM ...v.vvevririsisisesetetetetstsssasessssesesssesesnssssssssssasssesssssssassssssesesasesesesesnsssssssssssssnsesassasnssnnsesens 56

6. TMPUMEPDLI MOOKNIOYEHUA.............corvrrecccnnas 59
7. TEXHUYECKWUE XAPAKTEPUCTUKMU...........ccereenuee. 66

74 Novar-1106/1114/1206/1214..........cr s 66

7.2 NOVAr-1312. s —————————————— 68

8. OBCITYKUBAHUE U CEPBUC.............cevrreeeccinnas 70



Novar-1xxx KMB systems

1. OnucaHwue perynsatopa

1.1 Cmpykmypa pykosodcmea

B nepBoit YacTu HaCTOSILLEr0 PYKOBOACTBA PACCMOTPEHbI PErynsTopbl PeakTUBHOM MOLLHOCTM TUMOB
Novar-1106, Novar-1114, Novar-1206 n Novar-1214.

Perynatop Novar-1312, npeHasHaueHHbI AN AMHaMUYecKoi KOMNeHcaLUmm, KOHCTPYKTUBHO
npoucxogut ot mogenu Novar-1214 1 umeet ¢ HUM MHOTO 06LLMX NapamMeTpoB ¥ PyHKLMIA. [oaToMy
€ro onucaHve NPUBOAMTCS B OTAENBHOM rMaBe B KOHLE pyKOBOACTBA, A€ ONUCHIBAKTCS MULLb ero
cneLmguyeckme CBOMCTBA U XapaKTEPUCTUKK.

1.2 Novar-1106/1114/1206/1214 — ocHo8HbIe hyHKuUU

Perynstopbl peakTMBHO MOLLHOCTY MogensHOro psiga Novar-1xxx — 3T0 NOMHOCTbIO
aBTOMaTnyeckme Npubopbl, OCYLLECTBAAILME ONTUMANbHOE YnpaBneHne KoMneHcaumen
PEeaKTUBHOM MOLLHOCTW. KOHCTPYKTMBHO OHM MPOMCXOAST OT MOAenbHoro psaga Novar-1xx/2xx, u
COXPaHsis NPexHUiA cnocob ynpaBneHns 1 NOLKMOYEHNS, NPUHOCAT BMECTE C TeM PsZ, YNyYLLEHWUA 1
HOBbIX (hYHKLWIA.

Perynstopbl OCHaLLEHb! TOUHbIMI U3MEPUTESNbHBIMI KOHTYPaMU TOKA U HaNPSKeHUs, 1 LNdpoBoit
06paboTKoM M3MEPEHHbIX BENNYNH AOCTUTHYTA BbICOKAst TOYHOCTb OMpeeneHnst UCTUHHOTO
3(hheKTMBHOTO 3HAYEHMSI HANPSHKEHMS!, TOKA W KOCUHYCA. BHYTPEHHUIA TepMoaaTUmK CIyXuUT ans
N3MEePEHNst TeMnepaTypbl BHYTPU Lkada.

MpnBopbl OCYLLECTBASAT BbIYUCIIEHNE OCHOBHOM rapPMOHIUYECKON COCTABNAOLLEN aKTUBHOIO 1
peakTUBHOro Toka no anroputMy FFT. Mogo6HbIM cnocobom BbIMMCASETCS 1 OCHOBHAS rapMOHMKa
HanpsxeHus:, Yem obecneymBaeTcs TOYHOCTb U3MEPEHNS 1 PETYNMPOBAHMUS U B YCMOBUSAX CUMBHOTO
NCKaXeHUs BbICLLIMMM rapMOHUKaMM.

ViamepunTenbHbIn KOHTYp HanpsbxkeHus y npubopos Novar-1106/1114 BHYTpW NPUCOEAMHEH K KNeMMam
nuTaroLLero HanpsbkeHns, a y npubopos Novar-1206/1214 oH ranbBaHUYeCKM OTAENEH W NO3BONSET
noaknoyaTh K HeMy nepemMeHHoe HanpspkeHue oT 45 o 760 V. YacToTa ceTeBoro HanpskeHns
MOXeT nexartb B npeaenax ot 43 0o 67 'u. MaMepuTenbHbIi KOHTYP TOKa SBNSETCS YHUBEPCAbHbIM
QNS HOMUHAMBHBIX 3HA4YEHWI BTOPUYHOTO TOKA M3MEPUTENbHBIX TpaHcdopmaTopos Toka (UTT) 1A
nnn 5A. N3mepsiemble cUrHasbl MOXHO NOAKMIOUUTL K PEFYASTOPY B NPOM3BONBHON KOMBUHALMK, TO
€CTb NPOW3BONbHOE (Pa3HOE MMM NIMHENHOE HanpshKeHWe W TOK Nbon dasbl.

3anyck (MHcTannaums ) npubopa NoMHOCTbI0 aBTOMATU3MPOBaH. PerynaTtop aBTomaTnyecku
OnpesenuT kak cnocod NOAKMIYEHNS, TaK N BENUYMHY OTAENbHBIX MPUCOEANHEHHbIX
KOMMEHCUpYHOLWMX CTyneHen. PyyHoe 3afaHue aTUX napameTpoB Takke BO3MOXKHO.

PerynVIDOBaHVIe MPOTEKAET BO BCEX YETLIPEX KBaAPaAHTaAX KOMMIEKCHOM NMOCKOCTK (U,l), nero
CKOPOCTb 3aBUCUT KaK OT BEJTUYMHDI OLUMOKM perynnpoBaHuns, Tak U OT ee NoNAPHOCTHU (nepe-
KOMI'IGHCEILI,VIFI/ HeAOo-KoMmneHcaund ) . MoakntoyeHne 1 OTKIIYeHNe KOMMEHCUPYHOLLMX
KOHOEHCAaTOpPOB OCYLLECTBNAETCA TakK, 4T0bbI ONTUMANLHOE COCTOSIHME KOMneHcaumm (Tpe6yeMb||7|
KOCVIHyC) Bbino AOCTUrHYTO OA4HMM LIMKNOM perynnuposaHna n MUHUMarbHbIM KONM4ECTBOM
nepekntoyaemblxX CTyHeHeﬁ. I'Ipm 3TOM an|60p BbI6VIpaeT OoTAenNbHble CTYNEHU C y4ETOM UX
paBHomepHon 3arpy3kn 1 CHadana nogknoyaeT CTyneHu, KOTopble ObINK OTKIHOYEH paHbLLE BCEro U
X OCTaTOYHbIN 3apan MUHUMANbHBIA.

Bo Bpems perynupoBaHus npubop NPOBOAMT TEKYLLMIA KOHTPOSb KOMIEHCUPYHOLLMX CTyneHedn. Mpu
0BHapyXeHu! NponagaHus U U3MEHEHUs! BENYMHbI CTYNEHU AaHHas CTyneHb BpeMEHHO
UCKMYaeTCs 13 npoLecca perynmpoBaHus (Mpu COOTBETCTBYHOLLEN HACTPONKE NapamMeTpoB).
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BpeMeHHO nckntoueHHas CTyneHb NepUOANYECKM TECTUPYETCS U MOXET ObiTb 06paTHO BBEAEHA B
MpOLIECC perynmpoBaHus.

[Mpu M3MEpPEHUN BbIYMCNAKTCS 3HAYEHWS FAPMOHUYECKIUX COCTaBNALLMX HANpshKeHWs 1 Toka go 19.
nopsigka. M3 aTux BeNNUMH BblMUCNAETCSA KOIPDULNEHT HENMHENHBIX CKaxeHui  (THD), n
K03hhULMEHT Harpy3ku KOHAEHCATOPOB BbICLWIMMU rapMoHukamu (CHL), koTopble MOXHO YBUAETH Ha
avcnnee. Mpu 3TOM MOXHO YCTaHOBUTL [ONYCTUMbIE YPOBHU 3TUX KOAPMULMEHTOB, NpU
NPEeBbILIEHUN KOTOPbIX PEryNATOp OTKMIOYUT BCE KOMMEHCUPYIOLLME CTYMEHN U TEM CaMbIM
npeJoTBpaTuT Ux nospexaeHue. Kpome Toro, HauxyaLume 3HaueHUs ykazaHHbIX BEMUYMH
3anucbIBatoTCA B namaTi npubopa Ans AanbHemwero aHanmaa.

Hapsigy ¢ koHaeHcaTopamm K perynstopy MOXHO MOAKMHOUMTL M KOMNEHCUPYIOLLME Apoccent (B
cryyae fekomneHcaumm ceTi). Mpou3BonbHbI BbIX0Z MOXHO 3anporpaMMmUpoBaTh kak MOCTOSHHbIIA,
nocregHue [Ba BbIXo4a MOXHO HACTPOUTb AMst BKIIOYEHUS BEHTUNATOPA Wi OTOMNEHUS.

Perynatopbl NOCTaBNATCA B ABYX OCHOBHbIX UCMOMHEHUSX B 3aBUCUMMOCTYU OT KONWYECTBA BbIXOJ0B:
Novar-1106/1206 ¢ wecTblo BbIX0AHbIMK pene, a Novar-1114/1214 ¢ yeTbipHaguaThio BbIXOAHLIMM
pene. Perynatopbl psga Novar 12xx umeloT B oTnnume ot perynatopos psga Novar 11xx
JONOMHUTENLHO ranbBaHNYecku OTAENEHHbIA BXOL U3MEPUTENBHOO HAaNPsXXeHUs 1 BXod Ans
BbIOOpa BTOPOro Tapuda.

Ob6a psga perynatopoB UMEKT peneiHbIn BbIxog, , Alarm®, akTMBaLMIO KOTOPOTO MOXHO HACTPOMUTb Ha
CUrHanmu3auuo HecTaHAAPTHBIX COCTOSIHUIA, Kak Marbli TOK, BOMbLLOK TOK, NponagaHue
N3MepUTENbHOrO HaNpSKeHUs, NepeHanpsikeHne, NPeBbILLEHNe HACTPOEHHOMO YPOBHS
rapMOHMYECKNX UCKaXEHWI, COCTOSIHWE HeOKOMMEHcaLmmu/nepekoMneHcaLmum, CoctosHne obpartHoro
NUTaHUS (KCMOPT), NPEBbILLEHWE AOMYCTUMOrO YMCNa BKIKYEHUIA CTYNEHW, HEUCMPABHOCTb CTYMEHM
WNW neperpes.

Bce Tvnbl perynsTopoB MOXHO 3aKas3aTb B pacLUMPEHHOM UCTIONTHEHWU C ranbBaHWYECKW OTAENEHHbIM
nHTepdecom Tuna RS-232 unu RS-485. B coyeTaHnm ¢ yoaneHHbIM KOMMbIOTEPOM Takum 06pa3om
MOXHO AMCTaHLMOHHO HabntoaaTh BCE M3MEPSIEMbIE BENNYMHBI 1 OCYLLECTBNATH HACTPOMKY
napameTpoB perynsropa.

1.3 Novar-1106/1114/1206/1214 - e ucnonHeHuu « S400 »

Perynatopbl B ucnonHeHun «S400» (Tunosoe obosHaveHue Hanpumep Novar-1114/S400 )
oTnmMyatoTcs oT perynsatopos 6asosoro ucnonHeHus Novar-1106 / Novar-1114 / Novar-1206 / Novar-
1214 cnegyrowmmm 0COGEHHOCTAMM:

e noBblWweHHoe Ao 500 V makcumansbHoe HanpaXXeHne nnTaHus, NoCTOAHHOE Ui
nepemMeHHoe

® o6u.w|e KOHTaKTbl pene BblB€AeHbl Ha OTAENbHbIE BbIBOAbI pa3bemMa

ﬂaHHbIe I'Ipl/I60pr npegHa3Ha4yHebl B YaCTHOCTU A4S NPUMEHEHUA B CUCTEMAX 3J'IeKTp0CH36)KeHVIFI C
VI3OJ'Il4pOBaHHOl7I HeI7ITpaJ'Ib}0 (663 HyneBoro I'IpOBO,EI,HMKa). OcranbHble XapaKTepUCTUKn I'IpVI60pOB
coBnagarT € ©a30BbIM UCMONHEHNEM peryndaTopos.

1.4 Novar-1312 - ocHO8HbIe (hyHKYUU

Novar-1312 npeaHasHa4eH Ans QMHaMUYecKoi KOMNEHCaLMM ¢ TUPUCTOPHBIMK KoMMmyTaTopami. OT
perynstopa Novar1214 oH oTnuyaetcs AByMs [MaBHbIMU NPU3HaKaMK:

e BbIxodbl ¢ 110 12 OCHaLLeHb! TPaH3UCTOpaMu
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*  CKOPOCTb PerynunpoBaHmst y 3THX BbIXOZOB MOXHO HACTPOUTL MakcMarnbHo Ha 10x 3a
ceKyHay

Onucanue cneumduyecknx xapaktepucTtuk perynsatopa Novar-1312 npuBoauTCa B OTAENBHOM rMaBe.
OcTanbHble xapaKTepucTHkv ognHakosbl ¢ perynstopom Novar-1214.

1.5 Omanbi pazeumus npozpaMmbi

No. [ata npumeyaHve
Bepcun | onybnnkoBaHms
1.0 3/2006 - 6a3oBas Bepcus
1.1 4/2007 - UCnpaBneHa (hyHKUMS BTOPOro Tapuda
- no6aBneH pexuM NWHEHOrO BKNKYeHUs — napameTp 21
1.2 9/2007 - pobaBneHa (YHKUMS BHELLHEN aBapum (pexum Homep 14)

1.6 Jluyeesasi naHenb

Nnuesas naHenb npubopa obpasoBaHa LNPOBLIM MHANKATOPOM, UHAULMPYIOLMMIA CBETOAMOLAMM U
Monem KHOMOK ynpaBmneHus.

Puc. 1.1 : Jluyesasi naHesnb

JALOVEHO VYKONU
CTOR CONTROLLER

1.7 Ludppoeoli uHdukamop

WHdbopmaumio, oTobpaxaeMyto Ha LNpOBOM MHAMKATOPE, MOXHO Pa3aenuTb Ha TPU OCHOBHbIE
rpynnbl AAHHbIX:

*  TeKyllne n3mepeHHble BeNM4nHbl B CETU: KOCUHYC, TOK, HanpsXXeHne, MOLLHOCTb 1 T.4.
* NapameTpbl peryndatopa

e coobuieHuns 06 ownbkax v 0 pesynbraTtax TECTOB



Novar-1xxx KMB systems

1.7.1 U3mepeHHble 3Ha4YeHus

Pexum OT06pa)KeHM9| N3MEPEHHbIX 3HA4YEHMN SABNAETCSH OCHOBHbIM peXnUMOM NHOMKaLNN,
peryndaTtop nepekno4yaeTcda Ha Hero aBToMaTu4eCcku nNpu nogaye HanpaxeHnsa. Ecnu nepcoHan
NEePEKNIYNT PErynAaTop B PEXUM OTO6pa)KeHVIF| NnapaMeTpoB, 06paTHO Ha PeXuM NHANKaunun
N3MEPEHHbIX BENTUYNH MOXHO BEPHYTbCA HAXATUEM KHOIMKK M (MsmepeHme).

Perynstop aBToMaT4eCcku BEPHETCS B PEXUM WHAMKALMN U3MEPEHHBIX BEMUYUH NPUMEPHO Yepes
TPUOLATb CeKyHA Nocne MOMEHTa OKOHYaHUs MaHUNyIMPOBAHNS C KNaBKUaTypow ( OT NOCNeaHero
HaxaTus NboN KHOMKM), UK Yepes NATb MUHYT B CNy4Yae 0TOOpaXeHUs COCTOSHUS BPEMEHM
perynupoBaHus — cM. onucanue napametpa Ne 46.

1.7.1.1 [nasHasi eemeb

B pexume MHAMKALMM M3MEPEHHBIX 3HAYEHUI Bcerga CBETUTCS OAMH W3 ceetogmogos COS A, V.
OTW CBETOAMOAbI ONPEaENsoT MHAMLMPYEMYLO TpyNny BENWUYMH. 3mepsiemMble BENWYMHLI
YNOPSIAOYEHEI B TaK Ha3bIBaeMbIX BETBSX — CM. puc. 1.2.

MaBHas BETBb COAEPXMT akTyasbHble 3HAYEHWS CrIeAYHOLLMX TMaBHbIX U3MEPSEMbIX BENTUYMH: COS,
leff n Ueff. OtgenbHble oTobpakaemble BENUYMHBI MOXHO NEPEKNtoYaTh KHOMKaMn 7, 4.

HaxaTuem kHomku M MOXHO NEpPeKmnioYnTLCA Ha COOTBETCTBYHOLLYH OOKOBYIO BETBb: MPU MHAMKALAN
COS Ha BeTBb KOCMHYCa, MOLLHOCTeN 1 TemnepaTypbl (danee «setBb COS »), npu uHankaumv leff ,
nnm Ueff Ha BeTBb TOKa Unn HanpsxeHus (danee «BeTBb A», N «BeTBb V»). BHYTpM aTnx
DOKOBbIX BETBEI TaKKe MOXHO NePEMELLATbCA HaXaTUeM KHOMOK 7, /. BennunHbl B GOKOBLIX BETBAX
NaeHTUOULMPYIOTCS nepuognyeckum npobneckom 0bosHaueHms 3Toi BenuumnHel. ObpaTHO Ha
rNaBHY0 BETBb TEKYLLMX 3HAYEHUI MOXHO BEPHYTLCS HaXaTUeM KHonkun M .

OnucaHnue n3mepsieMblx BENUYMH npueeaeHo B Tabnuyax ¢ Tabn.1.1 go Tabn.1.4.

Tab. 1.1 : lepedeHb UMeEPSEMbIX 8EMUYUH — 2/1a8Hasi 6eM6b

Cokpa- | O603Ha- BEMM4YMHA eanHnLa
LeHre | yeHuwe U3MEepeHNs
cos - AKTyanbHbI KOCUHYC (1. BennumHa COOTBETCTBYET TEKyLLEMY -

OTHOLLIEHWIO aKTUBHOM COCTaBJ'Iﬂ}OLLI'eﬁ MOLLIHOCTK K MOJIHOM
BENMNYNHE MOLLIHOCTH OCHOBHOW FapMOHUKK TOKa B CETWU.
lNonoxutenbHas BENMYMHa 03HavaeT VIH,D,yKTVIBHbIVI KOCHHYC,
oTpuuartesibHada - €MKOCTHOM.

leff - AkTyanbHoe 3(heKTMBHOE 3Ha4eHMe ToKa B CETY (BKMOYas AlxA
BbICLLME rapMOHWYECKME) B amnepax
Ueff - AkTyarnbHoe 3(p(eKTMBHOE 3HAYEHNE HANPSKEHUS B CETH V (kV)

(BKMtoYas BbICLIME rapMoHuyeckue). CTaHAapTHO B BOMbTaX, B
cnyyae NoAKIlOYEHNs U3MEePUTENBHOMO HanpsxeHns yepes UTH -
B kuroBorbTax. (CM. napametp 17)

o CTaHOapTHO B A; MUratoLLas AeCSTUYHAs TOYKa FOBOPUT O TOM, YTO AaHHbIE NoKasaHbl B KA

1.7.1.2 Bemsb COS

B BetBn COS nHANLMPYIOTCS Kak MTHOBEHHbIE 3HAYEHUSI MOLLHOCTEN, TaK U CpeaHue, MakcuMarbHble
I MUHUMaTbHbIE 3HAYEHMS BbIOpaHHbIX BENMYMH. MOLLHOCTY NoKasaHbl kak TpexdasHble
(M3MepeHHble 0gHOGa3HbIe MOLLHOCTY YMHOXAIOTCA Ha Tpu). [onsapHOCTb peakTUBHOM MOLHOCTM
obo3HaveHa uHgekcom L ans nonoXuTenbHbIX 3Ha4YeHUR, u nHaekcom ,C* ans oTpuuaTtenbHbIX.

3apeFVICTpMp0BaHHbIe BEJTMYNHBI MOXHO B 3aBUCUMOCTW OT UX XapaKTepa pas3fennTb Ha TpU rpynnbl:
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1.

Puc. 1.2 : HOuKayus usmepeHHbIX 3Ha4yeHull - cmpykmypa

q BetBb COS
M .

BetBb A

naBHasA BeTBb

=
y

BetBb V

D

CHL

THDU

CpepHue 3HaueHuss Acos, APac, APre

Peub naeT 0 CpeaHux 3HaYEHNSIX KOCUHYCA, aKTUBHOM U peakTUBHOM MOLLHOCTH. [ny6uHy
ycpeaHeHUst MOXHO HacTpoUTb OT 1 MUHYTBI 40 7 AHeW B napameTpe 56.

lMpumeyanue: CpefHue 3HAYeHUS aKTUBHOW M PEAKTUBHOM MOLLHOCTM BbIYUCISKOTCA C
y4yeToM 3Haka. o3aToMy, ecnm HanpuMep peakTUBHAs MOLLYHOCTb MEHSIET CBOK MONSPHOCTb
(MmeeT nooyepesHO MHOYKTUBHBIA W eMKOCTHOW XapakTep), TO ee cpeaHe 3HaueHve APre
MOXET MPUHATb U HYNeBOe 3HAYeHWe, HEeCMOTPS Ha TO, YTO MrHOBEHHOE 3HauyeHue
PEaKTUBHOM MOLLHOCTM HUKOrga He Obino HynesbiM. [logoGHeiM 06pasom M cpepHee
3Ha4YeHNe KOCUHYCa, BbIYUCMIIEMOE M3 CPEOHMX 3HAYEHUA aKTUBHOW W pPeakTUBHOW

MOLLHOCTEN No hopmyne
APac

JAPac + APr €

Acos =
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MOXET B 3TOM Chy4yae NPUHATL 3Ha4eHne 1, HEeCMOTPA Ha TO, YTO MTHOBEHHOE 3Ha4eHue
KOCMHYyCa B UccnenyemMom nHTepBasne BpeMeHn 3Toro 3Ha4eHna He oocturano.

2. MakcumanbHble 1 MUHUManbHbIE 3Ha4eHuss mincos, maxPac, maxPre, maxdPre

MinCcoS — BbIYNCNAETCA Kak OTHOLEHWE CPEAHEN CKOMb3SLLEN aKTUBHOM U NOMHON
MOLLHOCTEN OCHOBHOI rapMOHMKK. [yBuHa CKOMNb3sILLEro OkHa HacTpamBaeTcs oT 1
MUHYTbI 4O 7 AHe B napameTpe 57. MuHuMarnbHoe 3HaveHve 3anoMuHaeTcs 1
WHAMLMPYETCS. YCOBUEM [151 BbIYUCIIEHNS SBNSETCS HAanU4ume B CETU CpeaHero
TOKa Ha ypoBHe X0Ts 6bl 5% OT HOMUHANBHOTO TOKa, ONpeaenseMoro NepBUYHbLIM
TOKOM TpaHcopmatopa Toka UTT (napametp 12). Have paccumTaHHas BenmumHa
He NPUHUMAETCs BO BHAMaHe (BenuY1Ha mincos npu MUHUMAarbHOW Harpyske He
3anoMuHaeTcs).

maxPac, maxPre — MakcuManbHble 3Ha4eHWs CpeaHEN CKOMNb3SLLER aKTUBHON 1
PeaKTMBHOM MOLLHOCTE OCHOBHOM rapMOHUK. [NyBuHa CKONMb3ALLETO OKHa
HacTpauBaeTcs oT 1 MUHYTLI 40 7 AHEW B napameTpe 57.

maxdPre — MaKcumarnbHoe 3Ha4yeHne CpeaHen CKONb3ALLEN peakTUBHOM
MOLLHOCTM OCHOBHOWN rapMOHWKW, HEJOCTalOLLEN B CETU 40 3aaHHOro KocuHyca. B
OTNNYME OT MTHOBEHHOIO 3HaYeHNs HEJOCTaOLLEN peaKkTMBHOM MoLwHocTH dPre,
KOTOpOE SBMAETCS PA3HOCTLI0 MeXay (hakTUieckon 1 Tpebyemoit peakTMBHOM
MOLLHOCTbI0, HE3aBICUMO OT TEKYLLEro COCTOSIHUS BKIOYEHHBIX CTYNEHEN
perynsTopa, 3HayeHne maxdPre BblYMCNSETCS TOMBKO TOrAa, Koraa Tpebyemas
peakT1BHas MOLLHOCTb NPEBbILLIAET PEryNMPYHLLYH MOLHOCTb YCTaHOBKM (TO €CTb
CYMMY MOLLHOCTE BCEX PErynMpyroLLmx cTyneHei). 3HadeHne maxdPre
OnpeaenseTcs pasHoCTb0 MeXAY PErynupytoLLen MOLLHOCTbIO YCTaHOBKM 1
Tpebyemoit peakTUBHON MOLLHOCTBHO (ECMM PErYNMpPYIOLLAs MOLLHOCTb YCTaHOBKM
JocTaTouHa, To 3Ha4eHne maxdPre paBHO Hynto). [NybuHa CKONb3SILLErO OKHA
HacTpauBaeTcs OT 1 MUHYTLI 40 7 AHEN B napameTpe 57.

3. MakcumanbHas Temnepatypa maxTemp

MakcumanbHoe 3Ha4YeHue CpegHen CKoNb3sen TemnepaTypbl. [My6uHa ckonb3sLEero okHa
3adukcmpoBaHa Ha 1 MUHYTY.

YKa3aHHble BblLle 3aperncTpmpoBaHHble€ 3Ha4€HNA MOXKHO 06HyJ'IVITb, npmuyem OTAENBHO ANnA Kaxaom
rpynnbl — npu 06HyJ'IeHMM OOHOWN BESUYUHI OJHOBPEMEHHO 06HyJ'IFHOTCF| 1 BCE OCTallbHbI€ BEJIUYUHDI
[JaHHoM rpynnel. lNocnenoBaTensHOCTb AENCTBUIA npu 06Hyneva| npmMeoAnNTCA aanee B OnUcaHun B
rnase ((Pe,El,aKTVIpOBaHVIe».

Tab. 1.2 : [MepeyeHb usmepsieMbix genuduH —eemeb COS

Cokpa- | O603Ha- BENMYMHA eavHuua
leHre | YeHue n3mep.
Pac PAC |MrHoBeHHast akTUBHasi MOLYHOCTb OCHOBHOI rapmoHuky (Power | kW / MW*
active)
Pre P~E |MrHoBeHHas peakTvBHAA MOLLHOCTb OCHOBHOM rapMOHMKA kvar / Mvar*
(Power reactive)
dPre dPrE |MrHoBeHHas peakTMBHas MOLIHOCTb OCHOBHOW rapMOHMKN, kvar / Mvar*
KOTOpOIA HE XBaTaeT B CETW ANs AOCTUXEHNS Tpebyemoro
kocuHyca (Delta Power reactive)
Temp C | AKTYanbHas Temnepatypa (B Lukadpy okono perynsropa). °Cnnm °F
0f lNokasaHa B rpagycax no Lenbcuio unu ®apeHrenTy, B

3aBMUCMMOCTY OT HACTPOWKK napameTpa 58.

10
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Acos AC S | CpeaHuit kocuHyC B CeTH 3a Bpems,, 3ajiaHHoe B napameTpe 56 -
(Average cos)

mincos | oG | MUHMManbHbI KOCUHYC B CETH, 3aperCTpUpOBaHHbI 3a BpEMs -
OT nocneaHero 06HyNeHus, WpKHa OkHa Ans BbIYUCIEHWI
3afaerca napameTpom 57

APac APAL | CpeaHss akTBHas MOLLHOCTb OCHOBHOI raPMOHUKN B CETH 38 kW / MW*
BpeMmsi 3afjaHHoe napameTpoM 56 (Average Power active)

maxPac | JPAL | MakcumanbHasi akTUBHasH MOLLHOCTb OCHOBHOW rapMOHIKM B kW / MW*
CeTH, 3aperncTpupoBaHHas 3a Bpems OT NocneaHero
0BHymneHus, WrpWHa OkHa ANs BbIYMCTIEHWI 3a[aeTCs
napametpom 57 (Maximum Power active)

APre AP~E | CpeaHss peakTeHas MOLLHOCTb OCHOBHOW rapMOHHKI B CETH kvar / Mvar*
3a Bpems 3afaHHoe napameTpom 56 (Average Power reactive)

maxPre | P~ | MakcumanbHas peakTuHas MOLLHOCTb OCHOBHOW rapMoHuki B | kvar / Mvar®
CeTH, 3aperncTpupoBaHHas 3a Bpems OT NocneaHero
0BHymneHus, WrpWHa OkHa ANs BbIYMCTIEHWI 3a[aeTCs
napametpom 57 (Maximum Power reactive)

maxdPre | 4P~ | MakcumansHas peakTuBHast MOLYHOCTb OCHOBHOW rapMOHMKN, kvar / Mvar*
KOTOpOI He XBaTaeT B CETW ANs AOCTUXEHNS Tpebyemoro
KOCUHYCa, 3aperucTpupoBaHHas 3a Bpems oT NocnegHero
0OHyneHus, LWMpUHA OKHA ANS BbIYUCNIEHNN 3aaeTcs
napameTpom 57 (Maximum Delta Power reactive)

MakcumanbHas TemnepaTtypa, 3aperncTpupoBaHHas 3a Bpems | °C umm °F
OT nocnegHero 06HyNEeHMs, BbIYUCSETCS U3 CPEHMX
CKONMb3ALMX OLHOMMHYTHBIX 3HAYEHMIA TemnepaTypbl
(Maximum Temperature)

maxTemp ,-,UEMHM

O

*

....... ctaHgapTHo B kW , kvar; murarowas gecsTuyHas Touka roBOpUT O TOM, YTO AaHHble NoKasaHb!
B MW, Mvar

1.7.1.3 Bemeb A

B naHHOM BETBW NOKa3aHbl BCe BEMUYMHbI, UIMEIOLLME OTHOLLEHUE K SNEKTPUYECKOMY TOKY. 3Ha4eHue
maxTHDI MOXHO BpY4HY'0 OBHYNUTD.

Tab. 1.3 : [NepeyeHb usmepsieMbIx gefudUH —eemeb A

Cokpa- | O603Ha- BENMUMHA eanHnLa
leHme | YeHve n3mep.
lact ACE |MrHoBeHHas akTUBHash COCTABMSIOLLARA OCHOBHOW rapMOHMKkY Toka | A/ KA*
(active)
Irea ~ER |MrHoBeHHas peakTuBHas COCTaBNAIOLLAS OCHOBHOM rapMOHMKA A/ kA

ToKa (reactive). B 3aBMCUMOCTM OT NONSIPHOCTM 0603HAYEHA
nagekcom L(nHgyktmeHas) unm C (eMKOCTHas)

direa drER |MrHoBeHHas peakTvBHas COCTaBMSAIOLLAS OCHOBHOW rapMOHMKM A/ kA
TOKa, KOTOPOW He XBaTaeT B CETW N5 AOCTUXEHNS Tpebyemoro
kocuHyca (Delta reactive)

THDI EHd | MrHoBeHHbI ypoBEHb MOMHOrO rapMOHIUYECKOrO UCKaXeHMs Toka B %
ceTu (Total Harmonic Distortion) — nokasbiBaeT OTHOLLEHME
COAEPXaHms BbICLUMX rapMOHUK Toka A0 19 nopsiaka, K ypOBHIO
OCHOBHOW FrapMOHWK TOKa. BbluncnsieTcst Tonbko npu NoMHOM TOKe
B CETW He MeHee X0Ts Obl 5% 0T HOMMHaNBHOTO TOKa,
onpeaenseMoro nepBrUYHbIM TOKOM TpaHcdopmatopa Toka UTT
(napamertp 12).

11
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3.+19%.har| H-3 |MrHOBEHHbI YPOBEHb FAPMOHWYECKON COCTABMAOLLEN TOKa B CETH %
+19

maxTHDI | S Hd | MakcumaneHoe 3Havenne THDI sapervctpupoBaHHoe 3a Bpems OT %
nocnegHero 0bHyNeHNs, BbIYUCIAETCS U3 CPEHMX CKOMb3ALLNX
OAHOMWHYTHbIX 3Ha4eHun THDI

¥ s CTaHA4apTHO B A, Murarowasa gecAtTyHaa To4MKa roeopuT O TOM, YTO AaHHbIE MNOKa3aHbl B KA

1.7.1.4 Bemsb V

[laHHas BETBb COLEPKUT BCE BEMNYMHDI, UMEIOLLME OTHOLLEHWE K HanpsikeHunto. Pedb naet 06
06LLen3BECTHBIX BENWNYMHAX, NOSICHEHNE TPebyeTcs TONbKO Ans KOadULMEHTa rapMOHUYECKON
Harpysku kongeHcatopoB CHL — nogpo6Hoe onucaHue npusoguTcs B rnase 4.9.

MakcumanbHble 3Ha4YEHUS MOXHO BPY4YHYHO O6HyJ'II/ITb - Npun 06Hy1'IeHVIVI OHOW BEMNUYMHBI
OJHOBPEMEHHO O6Hy1'IFIPOTCF| 1 BCE OCTanbHblE MakCMMarnbHbIE BEUYWHBLI AHHON BETBY.

Tab. 1.4 : [TepeyeHb uamepsembIx 8efuduH —eemeb V

Cokpa- | Obo3Ha- BEMMYMHA eanHnLa
LeHne YeHne n3mep.
F F MrHOBEHHOE 3HaYeHne YacTOTbl OCHOBHOM rapMOHUKN Hz

HanpsHkeHMs
CHL [HL |MrHoBeHHOe 3HauyeHne Koa(hLIMEHTa rapMOHIYECKOI Harpy3Ki %
koHaeHcaTopoB (Capacitor Harmonic Load)
THDU EHd | MrHOBEHHbI ypoBEHb NONHOTO rAPMOHUYECKOTO NCKaXKEHMUS %

HanpspkeHus (Total Harmonic Distortion) - nokassiBaet
OTHOLUEHME CoePXaHNa BbICLIMX rapMOHUK HanpshkeHus 1o 19
nopsaka, K ypOBHKO OCHOBHOW rapMOHUKN HaNpshKeHUs

3.+ H-3 | MrHOBEHHbI ypOBEHb rapMOHUYECKON COCTaBNSOLLEN %
19.har + (g |HanpsxeHus B ceTu
maxCHL | SrHi | MakcumansHoe sHaueHne CHL 3aperucTpupoBaHHoe 3a Bpems %

OT nocnegHero 0BHyNeHus, BbIYUCIAETCS U3 CPeaHIUX
CKOMb3ALYMX OLHOMMUHYTHbIX 3Ha4eHun CHL

maxTHDU | THd |Makcumanbhoe sHadyeHne THDU 3apervctpupoBaHHoE 3a Bpemst %
OT nocnegHero 06HyNeHus, BbIYUCIAETCS U3 CPeaHUX
CKOIMb3ALLWNX OAHOMUHYTHbIX 3Ha4eHnn THDU

3.+19. 1H-3 | MakcumarnbHoe 3HaueHWe rapMOHUYECKO COCTaBRSoLLEN %
maxharl + |9 | HanpshkeHWs, 3aperucTpupoBaHHOE 3a BPeMs OT NOCrefHero
0OHyNEeHNs, BbIYUCNAETCS U3 CPEOHNX CKOMb3ALLNX
OAHOMMHYTHbIX 3HAYEHWA FaPMOHWYECKUX COCTaBNAKLLNX

1.7.2 MapameTpsl perynatopa

HaxaTnem KHOMKM P MOXHO BbI3BaTh Ha MHAMKALWMIO TaK HasbiBaeMble MapaMeTpbl perynsTopa.
CHavana Ha KopoTkoe BpeMsi 0ToGpasuTCst HOMep napameTpa, a oTOM ero BenuumHa. Homep
Habntofaemoro napameTpa GyAeT Npu 3TOM NePUOAMYECKU NOSIBASTLCS (MPUMEPHO Yepes 5 cekyHA),
ANst NyYLUeil OpueHTaLmm.

MapameTpbl MOXHO pa3fenuTb Ha TpY rMaBHbIe rpynmbl:
12
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* [lapameTpbl onpegensioLime hyHKLMOHUPOBaHWE perynstopa. OT1 NapameTpbl MOXHO
HacTpamBaTb (M3MEHSITb ) M TEM CaMbIM BNUSITb Ha NPOLLECC perynupoBanms. Cpeam Hux
TaKue Kak : TpebyeMblil KOCUHYC, BpEMS PerynnpoBaHmsi, Bpemsi 6I0KMPOBKI NOBTOPHOTO
BKIHOYEHNS W T.0.

* [lapameTpbl MHAMLMPYIOLLME TEKYLLEE COCTOSHWE perynaTopa. Peyb MaeT o Tekyllem
COCTOSIHUM aBapUiHbIX pexumMoB (napameTp Ne40) , HeucnpaBHOCTSX perynstopa
(napameTp Ne45) n BenuunHe BpemeHw perynupoBaHus (napameTp Ne46). Bennumnny
9TWX NapaMeTPOB YCTaHABNMBAET PErynsaTop 1 OHu cnyxat ans 6onee nogpobHom
MaeHTUMKaLMN HecTaHLapTHbIX TGO HeUCnpaBHbIX COCTOSHWIA , 1 Ans Bonee
noapo6Horo HabnogeHMs 3a NPOLECCOM perynmpoBaHus.

* 3aperncTpupoBaHHbIe NOMHbIE BPEMEHA BKMKOYEHWS N KONMYECTBA BKIHOYEHNN
OTAENbHbIX KOMMEHCUPYIOWMX CTyneHen (napameTpbl 43 1 44). 311 BENUUMHLI
YCTaHaBNMBAET PErynsTop, U NepCoHan MMeET BO3MOXHOCTb X TOMbKO OOHYNATb.

lMapameTpbl pacnonaratoTcs B COOTBETCTBUM C NOPSAKOBLIM HOMEPOM B IMaBHON BETBU — CM.
puc.1.3. HekoTopble M3 napameTpoB (napameTp 25 — MOLLHOCTb CTyneHen, 26 — MOCTOSHHbIE
ctyneHu, 30 — HacTpoitkv aBapui, 40 — cocTosHKUe aBapuid, 43 — NOMHbIE BpEMEHA BKITIOYEHUS, 44 —
KOMMYECTBO BKIMKOYEHUIA CTyNEHeN ) Ans nyyllei HarnsaHoCTM NOMELLEHbI B Tak Ha3blBaeMbIX
no6oyHbIX BeTBsAX. Ha no604HYt0 BETBb Y OTAENbHbIX NapaMeTPOB MOXHO NEPEKIIOYNTLCS HaxaTuem
KHOMKW P 11 TakM e CnocoboM MOXHO BEPHYTLCS 0BpaTHO Ha rnaBHyto BETBb. [oaKnoyeHme K
no604YHOM BETBW NapameTpa MOXHO ONPeAEnUTb MO HaNMMYMI0 Pa3genuTenbHON rOPU3OHTaNbHOMN
4epTbl (TUpe) Mexay HOMEPOM napameTpa 1 ero BEMUYNHON — HanpuMep B [NaBHOM BETBM Npu

MHOVKaLWMK napameTpa 26 (MocTosiHHble cTynenu), nosiutest Hapnues 0 | £ (cTyneHb Homep 1
perynupyemas eMKoCTHas). Ecnm xoTm nocmMoTpeTb COCTOSIHWE OCTanbHbIX CTyneHein, Heobxoanumo
NePEeKoYNTb MHAMKALMIO Ha NOBOYHYI0 BETBb HaxaTuem KHomku P . Hagnuck Ha aucnnee CMeHNTCS

Ha O - v Tenepb MoxHO nepemelaThest no MOGOUHONM BETBM MeXY 3HAYEHNAMI CTYMEHEN.
[MOBTOPHBIM HaXXaTUEM KHOMKW P MHOMKaLMS NepekmniounTcs 06paTHO Ha rmaBHyHo BETBb (3HaK TUpe
NCYE3HET).

Puc.. 1.3 : WHOukayus napamempos - cmpykmypa

Mo6o4H.BeTBb

P-03
01-C
7y naBH.BeTBb
! P
; L
14-C
P-xx
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BosBpart B pexum 0ToOpaxeHUst U3MEPEHHbIX 3HAYEHMI MOXHO OCYLLECTBUTL HaxaTieM KHomki M.
Perynstop aBTOMaTU4YECKN BEPHETCS B 3TOT PEXUM NPUMEPHO Yepes TpUALaTh CeKyHA nocne
MOMEHTa OKOHYAHMSt MaHUMYNMPOBaHUS C KaBUaTypoil (0T NOCNeAHEro HaxaTus toBoi KHOMKK).

Wckniouenme: B pexvme «PYYHOM» 3HaueHns napamMeTpoB MpOCMOTPETh Henbas. Mocne HaxaTys
KHOMKM P 0TO6Pa3saTCs TEKyLLMe COCTOSHNS BbIXOAOB — CM. Aanee OnucaHue 3Toro pexuma.

1.7.3 CooOLieHusa o TecTax v olMbOKax

B pexume otobpaxeHns U3MEPEHHBIX 3HAYEHWIN B HEKOTOPbIX CMyYasx BMECTO TEKYLLErO 3Ha4eHMs
KOCKHYCa MOXET NOSIBUTLCS TECTOBOE coobLeHve unu coobiueHune 06 owmbke. OTaenbHble
coobuieHns nogpobHo onucaHbl ganee. B Takux cnyyasx, korga otobpaxaemas BenuumMHa He UMeeT
3HaYEHNs aKTyanbHOro KOCUHyca, cetoamon COS muraert.

1.8 UHAuuupyroujue ceemoduoosbi

Hapsioy ¢ uncroBbIM gucnneem 1 OTHOCALLMMICS K Hemy ceToauopami COS , A u V, nuuesas
naHenb COAEPXMUT CrieayioLLme CBETOANObI.

1.8.1 UHaukauumsa cocTosiHUA BbIXOAOB

['pynna cBeTOAMOAO0B B BEPXHEN MPABOM YaCTH NMLEBOI NaHENM 0TobpaxaeT TeKyLLee COCTOsHME
BbIX0AHbIX pene. OTaenbHele cBeToanoasl NpoHymepoaHbl 0T 140 6 (uim ot 1 go 14) n ceoum
CBEYEHNEM 03HAYaT 3aMKHYTOE COCTOSIHUE COOTBETCTBYIOLLETO BbIXOQHOIO pere.

Ecnu HeKOTOprﬁ 13 CBETOAMOA0B MUraeT, 3TO O3HAYaAET, YTO PErynATOp XO4YET 3TO peNe BKNIOYATD,
HO AOJTKEH XOaTb OKOHYaHUA BPEMEHN 6]'IOKVIp08KVI. BbixogHoe pene pasoMKHYTO, U 6yneT
BKJTHOYEHO, KaK TOJTIbKO UCTEYET BPEMA 6J'IOKVIpOBKVI NOBTOPHOIO BKITHOYEHNA.

WckrioveHnem saenseTcs I'IYCKOBOVI TECT 3N1EMEHTOB UHAMKALUN. B TeyeHune aTOro Tecta Ha gucnnee

uaHa Hagnues EESE v Bce cBeTopmoabl nocneaoBaTenbHo 3aropaioTcs U racHyT. Bee BbIXoaHble
pere oCTaKTCs Npy 3TOM PasOMKHYThIMU.

1.8.2 UHpukaums paccornacoBaHus

OTU CBETOAMOMbI UCMONB3YHOTCA NPY OTOOPAKEHUM PA3HOCTW MEXAY UCTUHHBIM TEKYLLMM 3HAYEHUEM
PEaKTMBHOW MOLLHOCTM B CETU M BESIMYWUHOM ONTUMAsTbHOM peakTUBHON MOLLHOCTY , KOTOpas
oTBevana bbl 3a4aHHo BEnuYnHe TpebyemMoro KocuHyca.

Ecnu aTa pa3HOCTb MeHbLUE, YeM MOMOBMUHA MOLLHOCTH HaMeHbLUEero KoHaeHcaTopa, oba
ceetognoaa ( MHO v KOHA ) norawweHsl . B cnyyae , ecnu pasHocTb 60nblue, Yem NOMoBUHa, HO
MeHbLLIe YeM MOLLHOCTb HAaUMEHbLLEro KOHAEHcaTopa , COOTBETCTBYHOLWNA CBETOAMOA MUTaeT — B
cnyyae HepokomneHcauun muraet MHL, npu nepekomneHcaumm muraet KOHA. Ecnm pasHocTb
NPEBbICUT BENWYMHY HAUMEHbLLIErO KOHOEHCcaTopa , COOTBETCTBYIOLWA CBETOAMOA CBETUT
NOCTOSIHHO.

WckntoyeHme B GhyHKLMK 3TX CBETOAMOAO0B 00pasytoT CresyoLLme COCTOSHUS :

o He onpeneneH cnocob NOAKNKYEHUA N3MEPUTENBHOIO TOKa U HanpaXXeHnd (napameTp Ne
16)

e MpoTEKaeT MPOLECC aBTOMATUYECKOTO Pacro3HaBaHNs MOAKMOYEHNS!
*  MpOTEKaeT MPOLECC aBTOMATUYECKOTO Pacro3HaBaH!si TOKOB CTyNeHeM

B criyyae, ecrnu He onpegeneH cnocod noakntoyeHns , 06a CBETOANOAA MUTatoT, B OCTaNbHbIX ABYX
Cry4asx noravleHbi.
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1.8.3 Unamnkaums pexuma PyyHou

MuratoLLpit cBeToaMon PYYHON CUTHANM3MPYET , 4TO perynsTop nepekmiodeH B PYYHOM pexum.
OYHKUMS perynmpoBaHns npy STOM NPUOCTaHOBIEHA.

Ecnu aT0T cBETOAMOA NOTaLLEH U MHAMKALMS paboTaeT B pexuMe UHAMKALMK 3MEPEHHBIX
3HaYEHWI, 3TO 03HAYAET, YTO PErynsTop NPOBOAMT CTaHLAPTHOE PErynMpOBaHuE, U BOIMOXHO
npoBeJeHVe aBTOpaCcMo3HaBaHWUs NOAKIOYEHUS UMM TOKOB CTYNEHEM.

1.8.4 UHaukauua obpaTHOro nuUTaHma (3KcnopT)

Ecnu perynstop 3HaeT cnocob nogkmio4eHns (M3MepuTenbHOTO HanpsikeHs! U Toka), TO eCTb Cru
y)Ke yCneLUHO NpoLUen NpoLecc aBTOMATUYECKOrO pacno3HaBaHusi NOAKIIYEHIs, Ui crnocob
MOLKMIYEHMs BbIN 3aaH BPYYHYto, CBETOAMOL dKCNopm WHAMLMPYET HanpaBreHue nepeHoca
aKTMBHOWN 3HeprW. ECnn oH noralueH, SHeprusi TeYeT OT NpeanosiaraeMoro MCTOUYHNKA K
notpebutento. Ecnn cBeToamog roput, 3Hepris nepeTekaeT B 06paTHOM HanpaBneHnm.

1.8.5 WHamKauua aBapumHbIX COCTOSIHUM

Perynstop ocHalleH curHanuanpytowmm pene Alarm . PaboTy 3T0ro pene MOXHO HacTpOWTb
COrnacHo onucaHuto, npueegeHHoMy ganee. Ceetoanon Aeapusi CUrHanMaMpyeT COCTOSIHUE 3TOr0
pere, TO eCTb KOTAa BbIXOAHOW KOHTAKT pene Alarm 3aMKHYT, CBETOAMOL MUraeT.

15
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2. YCTAHOBKA

2.1 MexaHuyeckull MOHmMax

Mpnbop pasmeLLeH B NIaCTMacCOBOM KOpryce , NpegHasHaueHHOM Anst MOHTaxa Ha NuueByto
naHenb (gBepb) CUNOBOro LKada. Pasmepbl okHa nog kpennexne perynstopa 138 x 138 mm. Mocne
BCTaBIEHUS B OKHO NPNBOP (PUKCMPYETCS YCTaHOBMEHHBIMI HA HEM 3aMKaMMu.

BHyTpu wkadha gomkHa BbiTb 06ecneyeHa ecTeCcTBEHHas LMPKYNALMs BO3AyxXa, a B
HenocpeacTBEHHON BmM3ocTu perynsatopa, 0cobeHHO noa NpubopoM, He AOMKHbI pasMeLLaTbes
Apyrvie npubopbl UK YCTPONCTBA, ABMAKOLLMECS MCTOYHUKAMM TeNna — MHa4e pesynbTaT M3MepeHus
Temneparypbl 6y4eT uckaxarbes.

2.2 [lodknoyeHue

[ns noaKnioyYeHns perynsrtopa CnyxuT pasbem C BUHTOBLIMM KNeMMaMu Ha 3agHel CTeHke npubopa.
HasHaueHwne BbIBOLOB 3TOr0 pasbema nokasaHo Ha puc.2.1,2.2un 2.3 .

I'Ipmmepbl NOLAKITKYEHUA perynAaropa npuseaeHbl B CneunanbHOM pasfiene.

Puc. 2.1 : Pezaynsmop Novar-1114 - pa3bemb!

Manufacturer :
KMB systems, s. . 0. INOVAR 1106 1114 / 232 485
Dr. M. Horakové 559, 460 06 Liberec Serial / vers.
Czechia
URL: E-mail Product. date

U~ 100 + 275 VAC, 7VA, 43 = 67 Hz

IP 4X| Made in Czech Republic

E: 17181922122225222829303132'
— /J )1)2)3)4)5)6)7)8)9)10)11)12)13)”
ce =
13114[15]1
Vi N\mnnnn [BIATET)
L1 SUPPLY UAJi T LOAD

MakcumanbHoe ceyeHmne npucoeanHAeMbIX NpoBOAHUKOB — 2,5 mm? .

2.2.1 MuTarowee HanpsxeHne

2.2.1.1 ba3oeoe ucnosHeHue peaynsimopos

Perynstop Tpebyet ans ceoen paboTel nuTatoLLiee HanpseHue BenndmnHoi ot 100 go 275 B
(NepeMeHHOE Wnn NOCTOSIHHOE) , MaKcUManbHas notpebnsemas mowHocTs 7 BA. Tockonbky
BHYTPEHHMIA BIIOK NUTaHNS PerynsTopa UMNymbCHbINA, TO NPU NO4AYe HaNPSHKEHNS OH
KpaTKOBPEMEHHO NOTPEONSET OT CETU MMNYNbCHBIA TOK MOPSAAKA HECKOMBKAX amnep — 3TOT dhakT
Hafl0 NPUHUMAaTb BO BHUMaHWE Npy BbIBOpE 3alUMTHBLIX annapaToB, BKMIOYEHHBIX Nepes
PErynsTopom.

HanpsxeHne nutanus nogknoyaetcs k knemmam 3 (L) ) n 4(N). B cnyyae noCcTOSHHOIO HanpsiKeHus
MONSPHOCTb €ro 3Ha4YeHMs He UMeeT. Lienb nuTaHus perynstopa HeobxoauMOo 3aLUUTUTb BHELLHUM
annapatom (cMm. Pasgen 3awuma panee).
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Y perynsatopos psga 12xx knemmbl nutaHus Ne3 (L) u Ne4 (N) BHYTpu coeanHeHbl ¢ knemmamu Ne5
(L) n Ne6(N), koTopble MOXHO MCMONb30BaTh AMNs 06beAMHEHNS MUTAIOLIETO HANPSKEHNS C
n3mMepuTenbHbIM HanpsbkeHnem (knemmbl Ne. 7- L u Ne 9 -L/N).

Knemma Ne3 (L) BHyTpW npucoegmHeHa K obLyemy npoBOZy KOHTAKTOB BbIXOAHbIX pene. [oatomy
3awuTa Ha BXOAEe perynsropa AofkHa OblTb paccuMTaHa M Ha MOLLHOCTb KaTyliek ynpaBneHus
NPUMEHEHHBIX BbIXOHbLIX KOHTAKTOPOB.

Puc. 2.2 : Peaynamop Novar-1214 - pasbemb|

Manufacturer
KMB systems S.T.0. INOVAR 1206 1214 / 232 485|
Dr. M. Horakové 559, 460 06 Liberec Serial / vers. I
it E-mail : Product. date

U~ 100 + 275 VAC, 7VA, 43 + 67 Hz

1P 4x] Made in Czech Republic

JEJEYEFEYT

E [zl 9\20\21\22\23\24\25\25\27\28\29|30|3 [
/\J .L_L_t_t_t_t_t_t_.L_.L_.L_.L_l

el
A\ T nfn
Befors removing AN L1 N L LN wsF%azT/:sg’ND
n&*fm,ﬂ o ]‘SSE 230 VAC aov:xF TR A B GND
(AR
L1 SUPPLY — LOAD

2.2.1.2 UcnonHeHe ,,/S400“

Perynstopbl B 370/ MOAMMKALMM MOXHO 3anuTaTh 60ree BbICOKAM HanpsKeHMEM — MaKCManbHO
£0 500 V nepemMeHHOro unm NocTosiHHOrO HanpsikeHust. MoTpebnsiemas MOLHOCTbL Takast e Kak y
©a30BOro UCMONMHEHNS.

HanpsxeHus nuTaHus nogkntodaercs k knemmam Homep 3 (L1) n 5 (L2/N). B cnydye nocTosHHOMO
HaNPshKEHUS NONSPHOCTb NUTAHUS NPOW3BONbHAsA. Llenb nutaHns He0bXoaUMO 3aLUUTUTL BHELLHUM
annapaTtoM (CM. CrieaytoLLyHo rnasy) .

B otnnume ot 6a30B0it MogudvkaLmm, Knemma nuTaHns BHYTPU He CoeauHeHa C 0bLy/M Nonocom
BbIXO4HbIX pene. Knemmbl 4 1 6 He NOAKMOYEHDI.

Puc. 2.3 : Peaynsmop Novar-1114/S400 — pasbembi

KMB NOVAR
SYSTEMS Serial No / F. vers.

KMB systems, s. r. 0. Production date :

Dr. M. Horakové 559, 460 06 Liberec U~ 752500 VAC, 7 VA, 43+ 67 Hz

Czechia
E-mail : kmb@kmbu 1P 4X Made in Czech Republic
URL : hitp:/iww, u

\1711811912@121122123124125|26|27|28|29|30|31|32|33|34\
JrJe)e e Js Jo J1 e o Jo i iz Jis i

13]14] 15[ 16

Rx_Tx GND
RS 232/485
TR A B GND

pu Short Gt
C:¥ tormindia

LOAD
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2.2.1.3 3awuma

Pasgen 6.12.2.1 ctangapta EN 61010-1 Tpebyet, utobbl npubop umen B kayecTBe CpeacTsa Ans
OTKITHOYEHMS BbIKIIOYATENb UMW aBTOMAT, KOTOPbIA ABMSETCSA COCTABHON YaCTbi0 SNEKTPOYCTaHOBKY
30aHWs, pacnonoXeH B HENOCPEACTBEHHON BIN30CTH 1 NErKo JOCTYNEH ANs NepcoHana, u
0003HaueH Kak OTKMKoYatoLLmMiA annapart. Kak 0TKIioYaloLyyin annapat MOXHO NPUMEHUTb aBTOMAT C
HOMMHanNbHLIM TokoM A0 10A, npu 3TOM A0MKHa ObITb BU3yanbHO 0603HaYeHa ero yHKLMS 1
COCTOSIHME.

2.2.2 N3meputenbHOe HanpsixeHue

2.2.2.1 Peeynsmopbi psida 11xx

Y perynsTopos psiga 11xx nuTatoLLee HanpsikeHNe CRyXUT OOHOBPEMEHHO M M3MEPUTENbHBIM, a
MOTOMY OTAENBHO MOLKMIYATL M3MEPUTENBHOE HanpsikeHue He TpebyeTcs (a1 HEBO3MOXHO).

2.2.2.2 Peeynsmopbi psida 12xx

Perynsatopbl psiga 12xx oCHaLLeHbl YHUBEpCanbHbIM, ranbBaHUYeCcky 0TAENEHHbIM BXOAOM
n3mepuTenbHOro HanpskeHus. OH NO3BONSIET NOAKNIOYATL M3MEPUTENBHOE HaNPSKEHNE B
AnanasoHe 3HauyeHuin ot 45B po 760B (nepemeHHoe) vacToTown oT 43 fo 67 I'y., npuyeM kak dasHoe,
TaK W NuHeHoe. B ocHOBHOM BapuaHTe noakntoveHns dasa L1 nogkntovaetcs Ha knemmy L (Ne 7)
a cpenHuit (Hyneson) npoeog Ha knemmy L/N (Ne 9).

VlsmepMTeanoe HanpsXeHne JoJTkKHO ObITh 3allneHo BHELWHUM 3alMTHbIM annapaToMm (Hanp.
npe,qoxpaHMTeneM). Ecnu oHo coBnagaet ¢ NMUTaOWUM HanpsXeHnem, MOXeT ObITb 3alluuieHo
06LI.I|VIM 3alLNTHBLIM annapaTom. B NPOTUBHOM Clny4ae obe Lenu OOImKHbI ObITh 3allNLLEHbI
npeaoxpaHutenamu nnm astomatamm ¢ HOMMHanbHbIM TOKOM OT 1 0o 6A.

Ecnn nameputensHoe HanpskeHye NOAKMIYEHO Yepes M3MePUTENbHBIN TpaHcgopmaTop
HanpsbkeHust (MTH), T0 4N NpaBUAbHON WHAMKALMW U3MEPEHHBIX BENUYMH HEOBXOAMMO Mpy
HacTpolike 3agatb koadhduumeHT nepegaum UTH (napametp 17 — cm. ganee ).

2.2.3 UamepuTenbHbIN TOK

Bbixogbl ¢ uameputensHoro TpaHcgopmatopa Toka (MTT) nogkntovarotes K knemmam Net (knemma k)
n Ne 2 (knemma [) . BoamoxHo npumeHenne ATT ¢ HOMUHAMBHbLIM BbIXOAHbIM TokoM 5A nnn 1A, [1ns
NpaBuIbHOM MHAWKALMW N3MEPEHHbIX BEMMYMH HEODXO4MMO Npu HACTPONKe perynstopa 3agathb
koadppuumenT nepegaum UTT (napametp Ne12,13 — cm. ganbiue). [MpoTve cryvanHoro pasmblkaHust
11 BO3MOXHOTO HEXenaTenbHOro paspbiBa TOKOBOM Lieni pa3bem OCHALLEH pe3bbOBbIM KpenneHnem.

2.2.4 ABapuiHasa curHanusaums

[Mpnbop ocHalLeH BCromoraTenbHbIM pene , Alarm “ ans curHanusauui HeCTaHAaPTHLIX COCTOSHUNA.
KoHTaKThbl 3TOro pene BbiBegeHbl Ha Knemmbl 17 1 18.

2.2.5 BbixogHble pene
Mpnbop comepxunT 6 nnu 14 BbIXOAHBIX pene (B 3aBMCUMOCTM OT TUNa perynsartopa). BeixogHole
KOHTaKTbI pene BblBeAeHb! Ha knemmbl Ne19 ... Ne32.

KOHTaKTbI BbIXOOHbIX pene BHYTPK 3alluLLEHbl C NMOMOLLbO BapUCTOPOB.

2.2.5.1 ba3sosoe ucnonHeHue peaynssmopos

O6LLme KOHTaKTbI BCEX pene BHYTPU COeAMHEHbI C KreMMON HanpsikeHns Ne3 (L) — npu BKIOYeHUH
BbIXOZHOTO pene Ha COOTBETCTBYIOLLEN KIlEMMe BbIXOAHOTO pasbema nosiBUTCA NoTeHumarn,
NOAKMOYEHHbIN K knemme Ne3 (L) .
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2.2.5.2 WUcnonHeHue ,,/S400“

B oTnmune ot 6a30Boro MCMomnHeHMs obLLMe KOHTaKTbI PENEe He COEAMHEHD! C KITEMMOMN HaNpshKEHUS,
a 0TAENbHO BbIBEAEHbI Ha KneMmbl Homep 33, 34.

[MpW BKIHOYEHUM BbIXOGHOIO pere Ha COOTBETCTBYIOLLEN KNEMME BLIXOLHOTO pasbema NnosiBUTCS
noTeHuMan, NOAKMOYEHHbIN K knemmam 33, 34. 310 No3BONSET NPUMEHSTb AN MUTAHWS KaTyLUeK
nyckaTtenen noIHOCTbLIO OTAEMNbHBIA UCTOYHWK NUTaHUS C TPEOYEMBIM YPOBHEM HaMpPSHKEHWS (MK
HeobxogmmocTu n UPS). OguH BLIBOA MCTOYHMKA B 3TOM Clyyae noakmnovaetcs K knemmam 33, 34,
a BTOpOW — K 06LLeMy MOstocy KaTyLlek myckaTenei.

Mpn MHCTaNAALMM MHOTAA BO3HMKAET NOTPEOHOCTL NPOBEPUTL (hYHKLMOHMPOBAHIE OTAEMbHBIX
CTYNEHeN PErynupoBaHNs Py4YHbIM BKIOYEHMEM W OTKIHOYEHUEM — 3TO MOXHO OCYLLECTBMTL B
pexvme Py4HoOU nnm ¢ NOMOLLbO Tak Ha3bIBAEMOT0 py4YHO20 eMewamesi-cmea 6 peaynupyrouwull
npouecc (CM. onucaHue aarnee)

2.2.6 Bbibop BTOpOro Tapucha, BHELWHAS aBapus

B HekoTOpbIX Cry4asix GbiBaeT BbIFOAHO 3KCMyaTMPOBaTh PErYNSTOp C ABYMS pasHbIMU crnocobamm
HaCTPOMKY, HaNpUMeEp B 3aBUCUMOCTM OT XapaKkTepa Harpy3ku B PasnuyHbIX AHEBHbIX UMK HEembHbIX
nHTepBanax. [ins Bbibopa TpeGyemoro crnocoba HacTPOMKN CIYXUT BXOZ BTOPOro Tapuda.

BHUMAHME !!! [laHHbIN BXOA ranbBaHWMYeCcKW He OTAENEeH OT BHYTPEHHMX Lienei perynatopa
1 Ha ero BbIBOAAX NPUCYTCTBYET ONacHOe HanpsiKeHWe OTHOCUTENbHO noTeHuuana semnu !!!
lMoatomy Heobxoaumo, 4tobbl pene, nyckaTerb UK ONTPOH, KOTOPbINA YNPaBASeT 3TUM BXOAOM, Obif
M30IMPOBaHHbLIM (6€3 YyKOro HaMPSBKEHNS), U pa3MeLLEH Kak MOXHO brivxe K perynsatopy
(onTMManbsHO B TOM xe wkadyy) , ¢ Tem YToObl 6blfia MUHUMWM3MPOBAHA [LMHA NPUCOEANHNUTENBHBIX
NpoBoAoB (MakcumankHo 2 — 3M.). Bxog BeiBeAeH Ha knemmbl 11 1 12. BHyTpeHHee nuTatowlee
HanpshkeHne Mexay knemmamu okono 30B (nocT.), koMMyTUpyeMbIn TOK OKOro SMA.

B crnyyae, ecnu ucnonHuTenbHLIM 3aneMeHToM Bbibopa BToporo Tapuda sensetcs TpaHanctop (NPN)
WUnK ONTPOH, HeOBXOAMMO NPU NOLKMKOYEHUN COBMIOCTM MONSAPHOCTL - KOMNMNEKTOP TpaH3ucTopa -
ONTPOHA NOAKMI0UNTL Ha knemmy «+» (Ne11), amuTTep Ha knemmy «-» (Ne12).

[Mpn pa3oMKHYTOM BXofe perynsatop paboTaeTt B COOTBETCTBUN C HACTPONKAMU OCHOBHOIO pexuma
(Tapucha), Npu 3aMKHYTOM BXOAE (ecrnu (hyHKLMs BTOPOro Tapuda paspeLleHa — cM. ganee) pabortaet
MO HacTpoKMKam BTOPOro Tapuda.

Ecnu d)yHKuMﬂ BTOpOro TapVIan HE UCNONb3yeTCA, AaHHbIA BXOA MOXHO MCMONb30BaTh AfNs
MOAKIIOYEHNSI CUrHana BHeLLHeN aBapun — CM. onncaHne napameTpoB HOMeEpP 30 1 40.

Bxogom ans Beibopa BTOporo Tapuda 06opyaoBaHbl TOMbKO PerynsaTopel psga  12xx.

2.2.7 KoMMyHMKaLMOHHbIN MHTepdeic

Perynstopbl MOryT 6bITb 060pyA0BaHbI ranbBaHUYECKM OTAENEHHBIM KOMMYHUKALMOHHbBIM
nHTepceiicom ctaHpapta RS-232 nnu RS-485 ons aucTaHUMOHHOM HAaCTPONKKM 1 HabnogeHus 3a
NpoLeCccoM perynmpoBaHms.

2.2.7.1 KommyHukayuoHHbIlU uHmepcghelic RS-232

MHdopmaLmMoHHas NMHUA BbiBEAEHA Ha JOMOMHUTENbHbIN YeTbipex- NOMOCHbIN pa3beM Ha 3agHeN
naHenu npubopa (knemmbl 14,15,16). Pacnpegenesne curHanos no knemmam npueegeHo B tabn.2.1.

KoMMyHWKaLMOHHbIN MHTEPENC BbINOMHEH B cornacuu ¢ pekomeHgauuamm CCITT V.28 (RS-232), a
UMEHHO +/- 12V ¢ MUHUManbHBIM BHYTPEHHUM UMNEAAHCOM Harpy3aki 3 KOM. Mpu aToMm
ncnonb3oBaHb! cornacHo CCITT V.24 curHans! 102 (o6wwuit nposoa), 103 (oTnpasnsiemble AaHHbIE) U
104 (41Taemble AaHHbIE).
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Tabn. 2.1 : MNookntovyeHue nuHuu RS-232

CurHan Knemma Ne
RxD, yutaemble JaHHble 14
TxD, oTnpasnsemble JaHHble 15
GND/C, «3emnsi» MHGOPMALMOHHON JIUHWN 16

WHTepdeic MOXHO MCNoNb30BaTh ANs NOAKIIOYEHNS OLHOIO Perynsatopa K yaaneHHomy
komnbloTepy. MakcumarnbHas AnvHa KOMMYHUKaLMOHHOro kabens okono 30M (pekomeHayeTcs
3KpaHMpOoBaHHbIN kabenb, Hanp. MK 3x0,15).

2.2.7.2 KommyHukayuoHHbIl uHmepgpetic RS-485
PacnpegeneHue curHanos no knemmam B cnyyae uHtepdeiica RS-485 npueegaeHo B Tabn.2.

Tabn.2.2 : [NodkmoyeHue nuHuu RS-485

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

WHTepenc no3sonseT nogknoyath 4o 32 npubopos Ha yaaneHun 4o 1 kM. PekomeHayembli kabernb
— 9KPaHMPOBaHHbIN KpyyeHblit (=twisted) MmeTannmnyeckuin AByXnapHbIi.

NnHns RS-485 TpebyeT npu yoaneHHoCTH OT HECKOMbKUX AECATKOB METPOB M 6oree BbINOMHATL Ha
OKOHYaHMSIX IMHWM YCTaHOBKY «KOHLIEBbIX» PE3NCTOPOB. KOHLIEBbIE PE3NCTOPLI HOMUHAMIOM,
COOTBETCTBYIOLLIM BOMTHOBOMY COMPOTMBIEHMIO NPUMEHEHHOTO kabens (kak npasuno, 100 ... 200
Ow), npucoeauHstoTea mexay knemmamu 14 1 15 (DATA A u DATA B). B perynsaTope npegycmoTpeH
KOHLeBOM peanctop conpoTtueneHnem 330 OM, KOTOPbIN OGHWUM KOHLIOM NPUCOEAUHEH K curHany B
(knemma 15), a apyrum k knemme TR (Terminal Resistor Ne13). [1ns ucnonb3oBaHus AaHHOrO
pesncTopa LOCTAaTO4HO CoOeanHUTL Mexay coboit knemmbl TR ( Ne13) u A (Ne14)

Mpw onnHe kabens nopsiaka HECKOMbKUX COT METPOB MM NMPW HANMYMU CUMBHBIX 3NEKTPOMArHUTHbIX
NOMEX PEKOMEHAYETCS NMPUMEHSTL SKPAaHUPOBAHHBIN kabenb. JkpaH NpucoeanHseTcs K knemme Ne
16 (GND/C) 1 Ha ogHOM KoHLE kabens k 3aLmMTHoMy npoBogHuky PE.
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3. BBog B akcnnyartauuio

3.1 [lepsoe sknroyeHue

PerynﬂTop NOCTaBNAETCA HAaCTPOEHHbIM Ha CTaHAAPTHbIE BEJTMYNHBI COrMacHoO Ta6n|/|u,e 41.

Mocne NOAKMIYEHNS NUTAOLEr0 HaNPSKEHNs CHaYana noiaeT TecTuposaHue aucnies. Motom Ha
Avcnnee KpaTKoBPEMEHHO M306pa3unTCs :

 Tun perynsitopa (Hanpumep nc {4)

« Bepcua MO (Hanpumep 1.0)

*  HaCTPOEHHbII TMN nameputensHoro Hanpsikermns (=L a un U=LL)

*  HaCTpOeHHas BenuuuHa HoMuHanbHoro sTopuuHoro Toka UTT (F =SH um | = 1A)

Ecnu npasunbHO NOAKNHOYEHO N3MEPUTENTbHOE HanpsaXeHne, 3anyCcTtuTcAa npouecc
aBTOpacno3HaBaHWA NOAKITHOYEHNA .

I'Ipm HENOAKITIOYEHHOM U3MEPUTENTbHOM HaNPAXeHUW Ha Aucnnee noaBATCA Murarone gaHHble

u-0.

3.2 [poyecc aemomamu4ecKko20 pacno3HagaHusi NOOK/TYEHUs
Mpu NocTaBke perynstopa napameTpbl NOAKMIOYEHUS U3MEPUTENBHOO HANPSHKEHUS 1 TOKa
HaCTPOEHbI CreayoLLMM 0Bpa3om:

e Tun usmepuTenbHOro Hanpshkeuus — pasHoe (,LN“, napametp Ne15)

»  Cnocob noakntoyeHuns U n | He onpepeneH (napameTp Ne16)

e HomuHarnbHoe HanpshkeHue komneHeupytoLlein cuctembl Unom HacTpoeHo Ha 230 V
(napameTp Ne 18)

lMoka cnocob NoaKMoYEHNS He ONPEAENEH, PEryNATOP HE MOXET BbIYUCIUTD TEKYLUMIA KOCUHYC, U 3TO
COCTOSIHME UHAMLMPYETCS ABYMS OQHOBPEMEHHO MuraowmmMi ceetoguogamm MHAO v KOHL. B atom
Cny4vae perynstop NpoBefeT aBToMaThYeckoe pacno3HaBaHue NOAKIHOYEHMS.

Yr06bI perynsTop Mor OCYLLECTBUTL 3TOT NPOLECC, AOMMKHbI ObiTb BbINOMHEHI CIIEAYIOLLME YCIOBUS:
e paborta perynsitopa He OCTaHOBMEHa (CBEToAMoa PyyHol moralueH)

*  Y/CNOBOW AMCNnen YCTAHOBMEH B PEXUM MHAMKALMM U3MEPEHHBIX 3HAYEHMMN.

e MOAKMIOYEHO N3MEPUTENBHOE HanpsikeHe Tpebyemoil BENMMYMHBI (HE MEHbLLE
MWUHUMarbHOrO)

Mpu BbINOMHEHUN BCEX YCIOBUIA PETYNSTOP 3anyCTUT NPOLLECC aBTOMATUYECKOrO pacrno3HaBaHus
MOLKIHOYEHMS.

MpoLiecc MOXET COCTOSATb MaKCUMarbHO U3 7 LaroB. B kaxaoM Lware perynstop noBeaeT YeTbipe
Npo6HbIX 3amepa, Npu KOTOPbIX NOCNeA0BaTENbHO NOAKMIOYAET U OTKNOYAeT cTyneHn ¢ 1 no 4 . Mpu
3TOM MpegnoraraeTcsi, YTo XoTs Obl K ABYM U3 9TUX CTyNeHem NoaKioYeHbl KOHAEHCATOpbI (CTYNEHN
¢ 1 1o 4 Henb3s MCNONb30BaTb 151 NOAKMYEHUS Apocceneit). B kaxaom npobHom 3amepe Ha
AVChnee NocneaoBaTenbHO NOSBSTCS CreaytoLme Ba COOBLLEHNS:

1. Homep wara B Buge APAn  (nn - Homep 3amepa)
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2. pesynbTar 3amepa B Buae Hanpumep L 1= 0 (cm. Tabn.4.4 — cnocoBbl nopknioyenms )

Ecnu perynaTop n3MepuT B OTAENbHbIX 3aMepax (I'IOI'II:ITKaX) NOBTOPHO OAMNHAKOBbIE BENNYNHbI ,
NOAKITKOYEHUE CHMTAETCA paCcno3HaHHbIM K Credyoume wark He NPon3BOAATCA. Ecnu pesynbTathbl
3aMepoB B aHHOM LWWare pasnn4yHble, perynatop nposedet CJ'IGLWFOLLI,VIVI war V|3mepeHm71.

[ns yCnewHoro pacno3HaBaHna nogknioYeHnsa JOMKHbI ObITb BbINOMHEHDI cneayouine ycnosua :

*  MpaBuUIbHO HACTPOEH TWUM N3MePUTENBHOrO HanpsikeHust (pasHoe=LN /nuHenHoe=LL —
napametp 15)

e X0Ts Obl K ABYM 13 BbIX0Z0B 1....4 AOMKHbI ObITb NMPUCOEAMHEHBI KOHAEHCATOPbI U HIA K
OJHOMY W3 3TUX BbIXOZO0B HE NOAKMIYEH APOCCeNb

B TeueHue Bcero npowecca pacnosHaBaHus perynsatop U3MepsieT 1 BENUYMHY U3MEPUTENBHOIO
HanpspkeHust. B KoHLe npouecca OH BbIYUCIINT CPEAHEE 3HAYEHME STOMO HANPSKEHNS U YCTAHOBUT
HOMMHaNbLHOE HanpseHne komneHeupytowen cuctembl Unom (Mapametp 18)Ha Gnimkaniuee
3HayeHue 13 psga BblIOGpaHHbIX HOMUHABHBIX HaNpsXKeHuiA B Tabnnue 3.1.

Tab. 3.1 :Ps0 8bibpaHHbIX HOMUHAMbHbIX HanPsXKEHUL

[ 58v | 100v | 230v | 400v | 500V | 690V |

Mpu yCneLHOM OKOHYaHWM MpoLiecca aBTOMaTUYECKOrO pacno3HaBaHUs MOLKMIYEHUS Ha aucnnee
KpaTKOBPEMEHHO NOSIBUTCS NOCNEeA0BATENbHO TN PaCNO3HAHHOMO NOAKNIOYEHMS!, BbIGpaHHOE
HOMWHanbHoe HanpsikeHne Unom M peanbHas BennymHa kocuHyca B ceTi. MoTom npubop HayHeT
MPOLIECC PErynupoBaHus, N BO3MOXHO NPOLIECC pacrno3HaBaHus CTyneHen (CM. fanee).

Ecnu npoLiecc aBTOMaTMYECKOr0 pacno3HaBaH!st NOAKIIOYEHNS HE YAACTCS YCMELWHO 3aBepLUnTb, Ha

nucnnee nosisutcs Muratoluee coobuenne P= . B stom cnyyae Heobxoaumo 3apath cnoco6
MNOZKIOYEHNS BPYYHYIO, NGO ycTaHoBKOW napameTpa Ne16 cHoBa 3adaTb 3Ha4YeHne ==== (= He
3a4aHo), TeM CaMbIM BbI3BaTb MOBTOPHbIN 3aMyCk NpoLecca aBTOMaTUYECKOro pacno3HaBaHms
noakntodeHns. ViHade perynsatop nepenget B pexum OXuaaHus n yepes 15 MUHyT NOBTOPUT NpoLiece
aBTOMATMYECKOro Pacno3HaBaHUs NOAKIMIOYEHNS aBTOMATUYECKM .

Ecnn B eiCTBUTENBHOCTU HOMUHAMBHOE HanpaxeHne KOMI'IeHCVIpy}OLIJ'eVI CUCTEMbI WHOE, YEM TO
KOTOpOE pacno3Han 1 3anucan B napamMmeTpe 18 perynaTop BO BpeMA npoLecca aBTopacno3HaBaHUA,
MOXHO MO OKOHYaHWK aBTOPACNO3HaBaHUA UCMNPaBUTb 3TY BENUYUHY Ha HeobxoaMmoe 3HaYeHme.

MpoLiecc aBTOMATUYECKOrO Pacno3HaBaHUs MOLAKMHOYEHUS MOXHO B M0G0 MOMEHT OCTaHOBUTH
nepekntoyeHnem AUCTNEs B PEXVM MHAWKALMM NapaMeTPOB HaxaTuem kHonku P. Mocne Bo3epata B
PEXUM OTOBPaXEHMS TEKYLLMX 3HAYEHMIA MPOLIECC aBTOMATUYECKOrO Pacno3HaBaHMs NMOAKIOYEHNS!
ByzeT 3anyLueH CHOBa C Camoro Havana.

3.3 [lpoyecc  asmomMamuyecko20  pacno3HasaHusi  moujHocmeul
cmyneHel

PerynsaTop ctaHgapTHO NOCTaBRSAETCA C aKTUBUPOBAHHOW (hYHKLMe aBTOMaTUYECKOro
pacno3HaBaHus MoLHocTen cTyneHen (napameTp Ne20 HacTpoeH Ha 3HaueHue A). B aTom cnydae
perynaTop Ha4HeT aBTOMATUYECKOE Pacro3HaBaHNEe MOLLHOCTEN CTYNeHe! Npy BKNKYEHU!
perynsTopa (nogadye NUTAIOLLEro HaNPSHKEHUS ) MPK YCNIOBMK, YTO HW OAWH U3 BbIXOAOB (B NapameTpe
25) He MeeT JENCTBUTENBHOMO 3HAYEHMs: MOLLHOCTM (TakoW Cryyail HacTynuUT Npu NEPBOM
BKIKOYEHUM HOBOTO perynsaTopa uin nocne ero nHuumanusauum).  lMpouecc MOXeT BbiTb BbI3BaH U
6e3 CHATUS HanpsxeHus, ycTaHoskon napametpa Ne20 Ha BenuunHy A (uim Ha 1), nnbo Tak
Ha3bIBaEMOW MHULManM3aumen perynaropa (Cm. ganee).
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YrtoBbl perynstop Mor HauaTb NpOLLECC aBTOMATU4ECKOTO Pacro3HaBaHWs MOLHOCTEN CTyNeHel ,
LOMKHbI ObITb BbIMONHEHbI CIEAYIOLLME YCTOBUS

» paboTa perynatopa He OCTaHOBMeHa (CBeTOANOA Py4HOU noralleH)

*  YMCNOBOW AMCNNen YCTAHOBMEH B PEXUM MHAMKALMM U3MEPEHHbIX 3HAYEHMI

*  MOAKIOYEHO U3MEPUTENBHOE HaNPSKEHNE AOCTATOYHON BEMUYMHDI

e 3agaH Cnocob NoaKMYeHNs N3MEPUTENBHOIO HaNpseHUs 1 Toka (napameTp Ne16)

[Mpy BbINOMTHEHUM BCEX YCIOBMI PETYNIATOP 3anyCTUT NPOLECC aBTOMATUYECKOro pacno3HaBaHms
MOLLIHOCTEN CTyneHei.

lMpouecc MoxXeT CoCTOATb U3 3 nu 6 waros . B kaxaoMm Lware perynsrop nocneaoBarenbHo
MNOZKITOYNT W OTKITIOUMT Kaxabln BbIXog (To ecTb Beero 6 ans Novar-1106/1206 wnw 14 gns Novar-
1114/1214) . [pu 3TOM OH 3aMEPUT , KaK NOAKMIOYEHNE M OTKITIOYEHNE CTYNEHMN BAMSIET HA NOSHYIO
peaKTUBHYI MOLYHOCTb B CETU . M3 U3MEPEHHbIX BEINYMH PEryNsATOp OnpeaeniuT MOLLHOCTb
COOTBETCTBYIOLLEN CTYMNEHN .

B kaxaoom I'Ip06HOM 3amepe Ha gucnnee nocnenosaTesibHO OT06pa3F|TCF| cnegywouine COOGLIJ,GHMFI .

 Howmep wara B Buae AL = n (n - Homep wara)

*  pesynbTUpYoLLas N3MepeHHas MOLHOCTb CTYMeHU B KBapax. VHauumpyeTcs HoMMHanbHoe
3HaYeHue MOLLHOCTM M3MEPSIEMON CTYMEHW, TO ECTb 3HAYEHWe, OTBeYaroLLee
HOMMHAIbHOMY HanpsHKeHMI0 KoMneHcupytoLen cuctembl Unom , HACTPOEHHOMY B
napametpe 18. Ecnu 3apaH koaddmuyneHt UTT (napameTpsl Ne12,13), a npu namepeHunm
HanpsbkeHust yepes VTH v ero koaddmymeHT (napametp 17), GygeT nokaszaHa MOLHOCTb
CTYNEHW NPSIMO B CETY (TO eCTb Ha nepauyHoit ctopoHe UTT, unu UTH). Ecrim
HOMMHanbHbIA NepBuYHbIA Tok UTT (unu UTH) He 3apaH (napametp Ne12) , bygert
nokasaHa MOLLHOCTb CTYMEHU Ha BTOPUYHOM cTopoHe UTT (unmn UTH).

Ecnu perynstopy He yaactcs onpeaenuTb BENUYMHY CTYNEHU, OH e He NoKasbiBaeT. ATO COCTOsHME
HaCTynuT B CNyyae, koraa nog BMsSHUEM NePeMEHHON Harpy3kv BEIMYMHA PeaKTUBHOM MOLLHOCTH B
CETW 3HAUUTENbHO konebneTcs, B CPAaBHEHNUM C MOLLHOCTbIO M3MEPSIEMOI CTYNEHMU.

lMocne nposefeHna Tpex waros OCyLLECTBNAKTCA BbIYUCIIEHUA . Ecnun otaensHble U3MEpPEHNA B
NPOBEAEHHbIX LWarax npeaocTaBnAT JOCTATOMHO cTabunbHble pesynbtarthl , NpoLecc
pacno3HaBaHNA 3aKOHYEH . B NPOTUBHOM Ciny4ae peryndarop nposefeT cneayoLwne Tpu wara .

YCnoBnem yCneLwHoro pacno3HaBaHisi MOLLHOCTM CTYMeHel SBNSIETCS JOCTaTOYHO CTabunbHoe
COCTOSIHWE B CETU — B TEYEHWE BKIHOYEHMS 1 BbIKMHOYEHMS U3MEPSIEMOI CTYNEHN PEaKTUBHAs
MOLLHOCTb Harpy3ku He [OMmKHa MEHSITLCA Ha BEMUYMHY , KOTOpast CpaBHUMA NGO 3HauYUTENbHO
BonblUe YeM BENuYMHa PeaKTMBHON MOLLHOCTW WCcrneayemoil CTyneHu . B npoTueHOM criyyae
pe3ynbTaT u3mepeHus byaeT HeycnelHbIM. OBbIYHO BENMYMHBI CTYNEHEH Pacno3HaAOTCS TEM
TOYHEE, YeM MEHbLLE Harpyska B CeTu.

Mocne ycneLwHOro OKOHYaH!s NpoLecca aBTOMaTUYECKOro pacno3HaBaHist MOLLHOCTEN CTyneHew
PErynsTop NPOBEPUT , YTO XOTs Obl OAHA KOHLEHCATOPHas CTyneHb Oblna pacnosHaHa , M ecnu aa ,
TO HAYHET NPOLLeCC perynmpoBaHus . B obpaTHOM criyyae perynstop neperaeT B pexum OXuAaHUs 1
yepes 15 MUHYT 3anyCTUT NPOLLECC aBTOPACNO3HABAHNS MOLLHOCTEN CTYNeHei BHOBb.

OTaenbHble pacno3HaHHble BENMMYMHBI CTYMEHEN MOXHO NPOKOHTPONMPOBAaTL B NOBOYHON BETBM
napametpa Ne 25 . MonoxuTtensHast BeNMYMHa 03HaYaeT EMKOCTHYIO CTyNeHb , 0TpULaTenbHas —
WHLOYKTUBHYIO . ECIin CTyneHb He yaanoch pacnosHath , Ha aucnnee byaet ==--=. OTaenbHble
pacrno3HaHHbIE BEMUYMHBI MOXHO NPy HEOBXOAUMOCTY BPYYHYH UCTIPABUTD .

Ecnu npoLiecc aBTOMATMYECKOr0 pacno3HaBaHWsi MOLHOCTEI CTyneHei He Gbin 3aBepLUeH YCneLLHo,
nnbo cpeay pacno3HaHHbIX CTYNEHei HeT HU OfHOI EMKOCTHOM , Ha aucnnee 6yaeT mMuratb
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coobene L =0, n opHoBpemeHHo akTvBM3MpyeTCs curHanusauns Aeapusi . B atom cnyyae
HeobXoaMMO 3aaTb BEMUMHBI CTYNEHEN BPYUHYHO (CM. OnucaHue ganee) , nmbo pegakTupoBaH1em

napametpa Ne20 ycTaHoBuTb ero Ha BennumHy A (unn Ha 1), 1 Tem cambiv cHoBa MHULMMpOBaTL
MPOLECC aBTOPacno3HaBaHWS MOLLHOCTEN CTYNEHEN.

MpoLiecc aBTOMATUYECKOrO Pacno3HaBaHUst MOLLHOCTEN CTYMEHEN MOXHO B N0 MOMEHT
OCTaHOBUTb NEPEKITIOYEHNEM ANUCTNIES B PEXUM WHAMKALWMW NapaMeTpoB HaxaTuem kHorku P. Mocne
BO3BpaTa B PEXMM 0TOOPaXEHMS M3MEPEHHBIX 3HAYEHWN, NPOLECC aBTOMATUYECKOrO pacno3HaBaHMs
MOLLIHOCTE CTyneHeit ByaeT 3anyLueH CHOBa C Camoro Havana.
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4. OnucaHue paboThbl

4.1 Hacmpouka pe2ynsmopa

[insi BOCTUXEHUS ONTUMANBHOTO PEryNMPOBaHISt B COOTBETCTBUM C NEPEMEHHbIM XapaKTepoM
Harpy3kv perynstop UMeeT psig napameTpoB, KOTopble BAMAIT Ha ero paboTy. MepeyeHb
napameTpoB npueeaeH B Tabnuue 4.1. Creaytolme pasgenbl ONUCHIBAIOT Ha3HaYeHUe OTAESNbHbIX
napameTpoB 1 cnocob 1X HACTPOKM .

4.1.1 PepaktupoBaHue napameTpoB M OOHyneHue 3aperncTpupoBaHHbIX U3MEPEHHbIX
BENUYUH

4.1.1.1 PedakmupoeaHue napamempos
Perynmop NOCTaBNAETCA C napaMeTpamMu, HACTPOEHHbIMU Ha CTaHOaPTHbIE BEJTUYMHBI B
COOTBETCTBWM C Tabn.4.1.

B HekoTOpbIX Cyyasx Ans ONTUMU3aLMn perynmpoBaHns TpebyeTcs M3MEHUTb 3HAYEHUS! HEKOTOPbIX
napameTpoB, B OCTasbHbIX Cry4asix Npu MOHTaxe HEOBX0AMMO 3aaTh TOMbKO TUM U3MEPUTENBHOMO
HanpshxeHust (pasHoe /nuHenHoe) u koadpduument UTT.

Ecnu pegakTpoBaHue napameTpoB He 3abnoKMpOBaHO (CM. crieaytoLmid pasgen), OHO MPOBOANTCS
creayroLmM 06pasom :

1. TlepekniounTb perynsaTop B peXvM MHAMKALMM NapaMeTpoB HaxaTueM KHOMKM P.

2. TlocrnepoBaTtenbHbIM HaXaTUeM KHOMOK 7, J BbI3BaTb HA MHAMKALMIO Tpebyemblit
napamerp.

3. Haxatb kHonky P (napameTpbl) W He OTnyckaTb 4O TeX Mop, NOKa AaHHbIE Ha AuCee He
HaYHyT MuraThb .

4. KHonky P noToMm OTRYCTUTb W KHOMKaMK 1,| YCTaHOBUTb Tpebyemyto BENnMInHY. Y
HEKOTOpbIX NAaPaMETPOB aHHbIE MOXHO aBTOMaTUYECKM YBENNUMBATD / YMEHbLLIATL
ANWUTENbHBIM HaXaTUEM KHOMKW 1/] .

5. Tpu gocTmkeHnn TpebyeMoin BeNMUMHbI HaXaTb KHOMKY P . YCTaHOBNEHHas BENWYMHA
3anuLIeTcs B NaMsATb PErynaTopa, AaHHble Ha Aucnnee nepectaHyT Murathb u
pefakTMpoBaHue napameTpa Ha 3TOM 3aKOHYEHO .

4.1.1.2 O6HyneHue 3apeaucmpupo8aHHbIX U3MEPEHHbIX 8E€TUYUH

MonobHbIM CNOcobOM MOXHO OBHYNATL 3aperncTpUpPOBaHHbIE U3MEPEHHDBIE BENUYNHBI, ONUCaHHbIE B
nepBow rnase:

1. I'IepeKmquTb perynaTop B pexum UHaMKauun n3MepeHHbIX 3Ha4YEHMN U C NOMOLLbIO
KHonok 7, Ju M nponuctatb Ao Tpe6yeM0|7| BEJTMYNHbI, KOTOPYIO XOTUM O6HyJ'IVITb

2. Haxatb kHonky M v yaepxuBaTh ee HaxaTol 40 TeX Nop, Moka AaHHble Ha AWUChnee He
HaYHYT MuraTh

3. KHonky M oTnycTWUTb M KHOMKOW 7 UNW 4 [OBUTLCS NOSBNEHWUS HA AWCTIEe Hagnueu
CLr (= clear = 06HynuTb). CrieyioLm HaxaTveM kHOMkM M BennumHa oBHYmMTCS.

Mpu 0BHYNEHUM OAHOBPEMEHHO OBHYNATCS BCErAa BCe BENMYMHBI COOTBETCTBYIOLLEH pYMMbl U UX
BbIYMCNEHNE HAYHETCS CHOBA.
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4.1.1.3 Omkpbimue /6nokupoeka pedakmuposaHus

PerynﬂTop NMOCTaBNAETCA B «pa36l'|0KV|pOBaHHOM» COCTOAHWUKU, TO ECTb NapaMeTPbl MOXHO
pedakTnpoBaTtb U 3apPErMcTpupoBaHHbIE U3SMEPEHHbBIE BENMNYNHBI 06HyJ'IF|Tb. lNocne BBeAeHNs B
pa60Ty MOXXHO pefaKTUpoBaHWE NapamMeTpoB <(3a6J'IOKVIpOBaTb» M TEM CaMbIM 3alLUUTUTb PETYNATOP
OT BO3MOXHbIX HECAHKLMOHNPOBAHHbIX MaHVII'IYJ'IFILWII7I.

WHopmaLmio 0 TOM, OTKPLITO v 3aBNoKMPOBaHO PeaakTMpOBaHKe NapaMeTpoB , MOXHO Y3HaTb B
napametpe Ne00 . OH MOXET NPUHUMATD 3HAYEHUS

Ed-=0 ... pefakTupoBaHme 3abrok1poBaHo
Ed-1 .. PeaakTpoBaHNe OTKPLITO - MOXHO PefakTUpOBaTh M OBHYNATH

CocTosiHue OTKPbITUA / 6J'IOKVIpOBKVI pedakTMpoBaHnA napameTpoB COXPAHAETCA U NMPU OTKNKOYEHUN
peryndaropa oT CeTu.

Ecnu pegaktvposaHme 3abrokMpoBaHo, pa3bnoknpoBaTth ero MOXHO CrieaytoLLmmM cnocobom,
KOTOpbI NoJo6eH peaaKkTMPOBaHMIO NapaMeTpoOB perynsTopa:

1. nepeKJ'I}O‘-IVITb perynaTop B pexXum UHAMKaLMM NapaMeTpoB HaXaTueM KHOMKU P
(perynﬂTop MPpY 3TOM HE JOIMKEH ObITb B Ppy4HOM pexunme ) 1 BbI3BaTb Ha UHAWKaLUIO

napametp Ne00. Ha aucnnee 6ynet Ed=0.
2. JlonrvM HaxaTveM KHOMki P JOBUTLCS MUraHUs Ha MCTMee NOCNeHero 3Haka . Ha
MecTe NocreaHero 3Haka (paspsaa) npy aTom n3obpasutcs Lmdpa B MHTepBane ot 0 0

9. Mpennonoxum, Tam 6bina undpa 5 , Toraa Ha aucnnee 6yaet : Ed=5, n undpa 5
Byoet murath .
3. TlocnenoBaTenbHO HaxaTb KHOMKK B crieaytoLLel KoMBUHaumm : / , 7, 7, 4. Ecnu Ha

nocreaHeM MecTe avcnnes 6bina undpa 5 , To oHa nocnegosatensHo cMeHmnTes Ha Y -
5-6-5, tak uto no okoHYaHWK KoMBUHALMM GyaeT nokasaHa nepBoHayanbHas Ludpa .

4. Haxatb kHonky P . Ha gucnnee nossutcs Ed- l, noaTeepkaas TeM caMbIM OTKPbITHE
peaakTMpOBaHus, TENepb N3MEHATb 3HAYEHNS1 NapaMeTpoB U O6HYNATL
3aperncTpupoBaHHbIEe N3MEPEHHbIE BEMNYMHBI.

Uncno, nsobpaxaemoe npu 3aaaHuy pa3bnokvpytoLLen KOMOUHaLMK, He UMEET HUKAKOro 3HaYeHNS.
Perynstop BbiOupaeT ero npon3sonbHO (BBOAMT B 3abnyKaeHNs «kHenpuaTensy) . BaxHbiM aBnseTcs
N1LLb TOYHOE CODNI0AEHNe NOCNea0BaTENbHOCTI KOMOUHALIMM HAXaTUs KHOMOK .

PepnaktupoBaHue bygeT OTKpbITbIM OTKPBIT O TOW NOpbI , MOKa He ByaeT nepcoHanom onsTs
3abnoknpoBaHo. CocTosIHUE OTKPbITUS/ONOKMPOBKN COXPAHSAETCS W MPK OTKITHOYEHWN HAMPSHKEHNS

BJ'IOKVIpOBKy penakTMpoBaHnA MOXXHO NMPOBECTU nogobHbIM crnocobom Kak 1 OTKPbITUE, TOJIbKO B
pasgene 3 NPUBEOEHHOrO BblIlLE cnocoba Hago 3apatb n+o6y+o Apyryro nocnegoBaTesibHOCTb
HaXaTha KHOMOK.

4.1.2 Mapametpbl Ne 01/07 — TpebyeMbIn KOCUHYC

Benuunny Tpebyemoro koacbuumenTa mowHocTh ans 1. tTapuda (napametp NeO1) unm ans 2.
Tapucpa (napameTp Ne 07) moxHo 3agaThb B AnanasoHe oT 0,80 nHayktueHoro go 0,80 emMKoCTHOrO.

Ecnun Heobxogumo obecneunTb 6onee TOUHYI0 HACTPONKY B 06rIacTi 3HaueHuin KocuHyca okono 1,0,
TO MOXHO BMECTO 3Ha4eHmin TpebyeMoro KocuHyca 3aaaBaThb HEMOCPELCTBEHHO TpebyeMbli yron
a30B0ro casura B AnanasoHe og +10 4o -10 anekTpuyeckux rpagycos. B pexum HacTponku
Tpebyemoro a3oBoro yrna perynsatop nepenaeT Bo BpEMS peAaKkTUpOBaHUs napameTpa, ecnu
Byaem nponucTbiBaTh 3Ha4EHUs NapameTpa KHOMKOW 7 [0 TeX nop, Noka He NOSIBUTCS 3HaYeHne
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Tpebyemoro a3oBoro yrna, 4OMONHEHHOE CUMBOMOM rpagyca — Hanpumep, AaHHble aucnies 10°
o3HavaroT +10°.

Ecnu mpebyembili kocuHyc bbi1 HaCMpPOeH 8 epadycax, mo asmomamuyecku 8 2padycax bydem
HacmpausambCs U WUpUHa Nonockl peaynuposaHus npu 6ombwol Haepy3ke (cm. napamemp 04/10
Oanee)

4.1.3 MNapametpbl Ne 02/08 - Bpems perynupoBaHusa B 06nacTn HeokOMNeHcauum

BennumHy MOXHO yCcTaHOBWTL Ha Bpems oT 5 cekyHa Ao 20 munyT: 0.05 - 0.10 - 0.15 - 0.20 - 0.30 -
045-10-130-20-30-40-50-7.0-10.0-15.0 - 20.0 (41cno nepeq OECATU4HON TOUKONA
03HaYaeT KOMMYECTBO MUHYT, @ Nocrne AECATUYHOM TOYKM — KOMWYECTBO CEKYHA). YCTaHOBMEHHOe
3HayeHMe napameTpa OMpedensieT 4YacToTy MOBTOPEHWS PETyNMPYIOLWMX BO3AEACTBUIA  Npw
cresyowpmx yCnoBusx:

o TeKywmn kocuHyc «bonee MHAYKTUBHBIN », YeM TpeByemblin , TO eCTb HELOKOMNEHCMPOBAHO

»  PasHocTb TekyLLero 3Ha4eHns peakTUBHON MOLLHOCTI B CETW W ONTUMAmNbHOIO 3Ha4eHus ,
COOTBETCTBYHOLLETO TPebyeMOMY KOCUHYCY , (OLMOKa perynmpoBaHns ) , TOYHO paBHa
MOLLHOCTW HaumeHbLuero koHgeHcatopa (C/K)

Hanpumep, ecnn napameTp HacTPoeH Ha BenuumHy 3.0 1 B CETU YCTAHOBATCS YKasaHHbIe YCNoBUS,
PErynaTop kaxable 3 MUHYTHI NPOBEET pacyeT ONTUMarbHOro crocoba KOMNEHCaLMM 1 OCYLLECTBUT
perynupyloLLee BO3AENCTBHE.

Yka3aHHOe BpeMs COKpaLLaeTCs B 3aBUCUMOCTY OT TeKyLLen oMbk perynuposanus. Ecnu 6bino
3a[aHO BpeMsi perynupoBaHusi 6e3 OykBbl «L» nepep YACToM, TO BPEMS PErynMpOBaHMS
cokpaLyaeTcs NponopLMoHanbHO KBaapaTy OTHOLLEHUS OLIUBKW perynmpoBaHus K BeN4nHe
HanMeHbLUen koHgeHcaTopHoi ctyneHn (Clkwin). Ecnm B 3Ha4eHuM napameTpa nepeg Yucnom beina
3agaHa byksa «L», TO Bpems perynnpoBaHus COKpaLLaeTcs no IMHENHOM 3aBUCUMOCTY OT
yka3aHHOro oTHoLeHus (bonee MeaneHHas peakuus Ha bonbLune uameHeHus). BospacraroLyas
owwnbka perynmpoBaHuns MOXeT CHU3UTb ero 40 MUHUMarbHOMO 3HAYEHUS BPEMEHU PErYNUPOBaHUS —
5 cekyHa.

HaoGopoT, ecnu owmbka perynmpoBaHisi MeHbLUE, YeM MOLYHOCTb HaMEHbLUEN eMKOCTHOIA CTYNeHHU,
BPeMsi perynnpoBaHus yBenMuMBaeTcs B ABa pasa. Ecrv olwmbka yMeHbLIAeTes U Aanee, U CTaHeT
MeHblLe 1/2 BENMYMHBI MOLLHOCTM HaumeHbluero koHaeHcatopa (C/kwin), perynupyioLlee
BO3JE/CTBME He NPOBOAMTCS.

4.1.4 MNMapametpbl Ne 03/09 - Bpems perynupoBaHus B 06N1acTv nepekoMneHcauum

HacTpauBaemas BenuinHa OnpeaensieT YacToTy perynupyoLnx BO3AECTBUN NOLOBHO Kak U
BblleonucaHHbIn napameTp Ne02/08 ¢ Tem oTnnyMeM, Y4TO AEUCTBYET B CRyyae, Koraa TekyLwui
KOCMHYC «Bonee eMKOCTHO », YeM TpebyeMblit, TO eCTb HacTana nepekomMneHcaums .

/3mMeHeHWe BpeMeHu perynpoBaHmus B 3aBUCUMOCTY OT BEMUYNHBI OLLIMOKK perynnpoBaHus
MPOUCXOAMT TaK Xe, Kak u y napametpa Ne 02/08 .

4.1.5 Mapametpbl Ne 04/10 — wnpuHa nonocbi perynMpoBaHUsA Npyu 6ONbLIOK Harpy3ke

[laHHbIM NapamMeTpoOM MOXHO HACTPOUTb LUMPUHY MOMOCHI PEryn1poBaHus npu 60MbLLON Harpy3ake
(cm. puc.4.1). HactpoeHHas BennunHa onpegenset B obnactu ,C* gnanasoH peakTuBHOM
MOLLIHOCTU, MpW KOTOPOIA COCTOSIHME B CETU NPUHUMAETCS 3@ CKOMMEHCUPOBAHHOE, U NPK KOTOPON
PEerynsTop, cnegoBaTtenbHO, He NPOBOAMUT HUKAKOe PerynvpytoLLee BO3AencTBue.
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Tab. 4.1 : lNapamempsi pe2ynsmopos Novar-11xx/12xx
No HasHayeHue [nanasoH War | CraHgapr. MpumevaHue
HaCTPOUKK yCT. BEINTN4YMHa
0 | oTkpbITHe gocTyna K 0/1 . 1 CM. onvcaHue GOKMPOBKY pefaKTUpoBaHMs
napameTpoB
pefakTMpOBaHIo
1| Tpebyembiit COS (tapud 1.) 0.80 uHa. fo 0,80 emk. 0.01 0,98 uHp.
2 | Bpems perynupoBaHus npu 5 cekyHa + 20 MuHYT - 3 MUHYTbI bes,L": KsapaTAsHoE yMeHblleHUe
HeJOKOMMEH caLuy (TapVId) 1_) C ,L“: nuHeitHoe ymeHbLUEHWe
3 | Bpems perynupoBaHus npu 5 cekyHp + 20 MUHYT - 30 cekyHA Bes,L": KBaAPATA|HOE YMEHbLIEHME
nepexoMmeH caLumn (Tapm(b 1_) C ,L“: nuHeitHoe ymeHbLUEHWe
LLnpuHa nonocsl perynuposadus | 0,000 + 0,040 0,005 0,010
(yHKUMS BTOpOro Tapuda 0-1-E - 0
7= I'pynna NapameTpOB aHaNOMMYHO | 8HaNOrMUHO napam. 1+4 - - Ecng He aKkTUBMpOBaHa (yHKLKS 2. Tapuda, He
0TODpaxaeTca.
10 | 1 +4 ons BTOporo Tapuda ¢
12 | HOMUHANBHBIN NEPBUYHBINA TOK 5-9950 A 5 He 3apa
UTT
13 | HOMWUHaNbHbI BTOPUYHbIN TOK 1A-5A - 5
UTT
14 | Bpems BNOKMPOBKM NOBTOPHOTO | 5 CeKyHA + 20 MUHYT - 20 cekyHp
BKNHOYEHUA
15 | TUN MaMepHTENbHOMO LN (cpasHoe) - LL . LN MNapametp Ha/:(lg 3ajaTb NPaBuIbHONO ANst
o HOPManbHOro (MYHKUMOHUPOBAHWUA aBTOPACNo3HaBaHUA
HanpsXkeHms (nuteiitoe) NOAKIIOYeHUS.
16 | cnocob npucoeanHermns U n | 6 koMOMHaLMI - He onpepenen Cwm. Onucarive napametpa
17 KOS(t)(bVILlVIeHT MTH 683 MTH unn 10 + 5000 - — (693 MTH) OTHoWeHVe Mexay HOMUHaNbHbIM NePBUYHLIM U
BTOPUYHbIM HanpsikeHnem UTH
1 8 HOMVIHaJ'IbHOB Hal'lpﬂ)KeHVIe 50 <+ 750 V X Koadpd).VITH - 230 / 400 V PerynﬂTop HaCTPOWT 3TO 3Ha4eHue BO BpeMA
KoMNeHCHpyloLLeR cucTem! U aBTOMATUYECKOro Pacro3HaBaHus NOAKIIOYEHUSs
NOM
20 | aBTOMaTU4eCKoe pacriosHaBakue | A (aeo) -0 (Her) - 1 (aao) | - A
MOLLI,HOCTBVI OTAeNbHbIX
CTyneHen
21 I'IpOI'paMMa KOMMyTaLlMVI, pe)KMM 12 TUNOBbIX KOMGMHQL[MVI - He orlpe,u,eneH 0...VIHIZlVIEI/IFlyaJ'IbH09 3afaHve CTyI'IeHel?I. Ecrm 3aAaHo
MHIHOTO BKTIOYEHIS anm L aBTOacro3HaBaHue CTyneHei, He 0ToBpaxaeTcs.
22 | HomuHanbHas MOLLHOCTb (0,007 + 1,3 kvar) x 0,001 He onpepenex Eenmqvma oTBeyYaeT HacTpoeHHoMy Unom (_napaM. 18)
CW 3a/1aHO aBTOPACTIO3HABAHME CTYNEHeM, He
HanUMEHbLLUEro KoHaeHeaTopa koacpp. ATT x koacpep. UTH oToGpaKaETCA.
(BenmunHa Clkmin
nepecynTaHHas Ha NepBUYH.
cTopoHy UTT)
23 KONMUYEeCTBO KOH,D,eHcaTODOE! 1 - 6 (1 - 14) - 6 (14) Ecnn 3aflaHo aBTopacno3HaBaHue CTyI'IeHeI;I, He
oTobpaxaercs.
25 | HomuHanbHas MOLLHOCT (0,001 + 5,5 kvar) x 0,001 He onpepenex senvmvma OTBEuaET HaCTPOSHHOMY Unom (naPaM. 18)
o KOH[EHCATOPHbIX CTYMEHe NONOXUTENbHBIN, Y
OTAEJIbHbIX CTyNeHen K03 MTT x koatpch. UTH [poccenbHbIX 0TpULIATENbHbIM
26 | NOCTOSHHbIE CTYNEHM perynupyemas / 0/ 1 - Bce
perynupyemble
27 | npefenbHbIA KOCUHYC Ans 0.80 mHg. 10 0,80 emk. 0,01 He onpeneneH Ecnv enuiuHa He onpegenena, perynuposatine
Apoccenamu He NPOBOAMUTCA.
perynupoBaHus 4poccensimm
30 | HacTpoitka aBapuitHbIX pexumoB | 0/ Tonbko curHanusauns /| - CurHan.u agiicte. | llepedeb cocTosHuit:
(ABapus) TonbKO AeiiCTeMe / OT Maroro Toka,, ; g::;ng * g (;EIM.GT@ KoMneHcaL
CUrHanu3auus 1 aeictene/ notepu 3. noreps Hanpmkenna  10... akcnopT
HanpsixeHus, 4...NPOCAAKa HANPSKEHNA 11... YACTIO BTIIOYEHMiA
OLMOKM CTYNeHn | 5. nepenanpsikenite 12.... owwbka cTynexn
6... THDI > 13... neperpes
7..THDU > 14... BHeLUHsis aBapust
31 rpaHML[bI NPOCaKN HanpsikeHms, | - - - [lnanasoHbl 1 eAMHNLE! M3MEpPeHUs no Tabn. 4.7
. THDI. THDU ! Ecnu He HacTpoeHa cooTBeTCTBYtOLas ABapus, TO
* | NepeHanpskeHus, TP, napamertp He oTobpaxaeTcs.
37 | CHL, konnyecTBa BKIOYEHNI 1
Temnepatypbl (ans Asapuii)
40 | AxryanbHoe cocTosHue CHrHanm3aLms Toflbko akTUBHbIX COCTOSIHUI ABapus
aBapUiHbIX pex1MoB (ABapust)
43 BPEMS BKIIOYEHIS CTyI'IEHel;1 (E! [nanasoH nxaukaumum ot 0,001 go 130
ThIC. Yac)
44 | KONMYECTBO BKMKOYEHUI [nanasoH nHaukaumum ot 0,001 go 4000
CTyneHel (B TbicA4yax)
45 | Tun HencnpaBHOCTW perynsaTopa
46 AKTyaanoe COCTOSHIE BPEMEHM Bpewms fio cneayioLy. peryn. BO3AENCTBUS B CEK.

perynupoBaHus
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50 | appec npubopa 1+254 1 1
(@mcT.KOMMYyHMKaLWS)
51 | ckopocTb nepefayn AaHHbIX 4800 - 9600 - 19200 Bd - 9600 Bd
(@mcT.KOMMYyHMKaLWS)
52 | KOMMYHUKALMOHHBIV MPOTOKON KMB(PO) / Modbus-RTU(P1) | - KMB(P0)
(@McT.KOMMyHMKaLWS)
55 | YactoTa cetu A (aBT0) — 50 Hz - 60 Hz - A (aBT0)
56 UJMpMHa OKHa Ans BblYUCNEHNS 1 MuHyTa + 7 AHei - 7 aHen ﬂ;ﬁcmmenbuo [Ns cpeaHux 3HayeHuit: Acos, APac,
CPeaHIX 3HaueHMit "
57 UJMpMHa OKHa And BblYUCNEHNS 1 MuHyTa + 7 AHei - 15 MuHyT ,U,el;lCTBVITeJ'Il?HO NS MUHAMATbHBIX M MaKCUManbHbIX
" 3HayeHmi: mincos, maxPac, maxPre, maxdPre
MWHUM. N MAKCUM. 3Ha4YeHUKn
58 | WHownkaums Temnepartypbl °C-°F - °C
Llenbcuir/®aperrent
59 rpaHmua BKITHOYEHNS +10 + +60 °C 1°C +40 °C Ecrnn He HacTpoeH BbIXOA ANA OXNaXaeHUs, He
MHAMLMpYeTCS
oxnaxgeHusa
60 FpaHmua BKIMHOYEHUS! OTOMNNEHNS -30++10 °C 1°C 5°C Ecnv He HacTpoeH BbIXOA NS OTONMEHMS, He
VHAVLMPYETCS

Puc. 4.1. : CmaHdapmHas wupuHa noochl pegynupogaHusi

HaCTPOEHHbIV COos fi

aKTUBH,
MOLLH.

*)

peakTnBHasa
» MOLLHOCTb

L

Mpn Manow Harpy3ke (4acTb nomnockl ,A“) M Npu cpeaHen Harpyske (4acTb nonocsl ,B*), WupnHa
nornockl perynnpoBaHns NocTosHHa U cooteeTcTByeT BenuumHe Clkmin— NoNoca 0TBEYaeT 3HaYEHMI0
Tpebyemoro KocuHyca ¢ oTknoHeHneM +/- (Clkuin)/2. Mpu 6onbLion Harpyske ( 06nactb «C»),
noroca paclumpseTcs Takum o6pasom, 4tobbl ee KpaitHue rpaHnLbl OTBEeYanu HacTpanBaeMomy
OTKMOHEHMI0 0T TpebyeMoro kocuHyca. CTaHAapTHOE 3HaYeHWe  LIMPWUHBI NONOChI PErynMpoBaHNs B
aton obnactu pasHo 0,010, To ecTb +/- 0,005 - 3TO COCTOSHME NOKa3aHO Ha puc.4.1. Ecnn npm
aTOM ObIn HacTpoeH Tpebyembli KocuHyc, Hanpumep Ha 0,98, To B obnactn «C» B TakoM cnyyae 3a
CKOMMEHCUPOBaHHOE COCTOSHME ByaeT NPUHUMATLCS Takoi YPOBEHb PEAKTUBHOM MOLLHOCTU B CETH,
npu KOTOPOM KOCUHYC ByaeT HaxoanTses B npeaenax ot 0,975 po 0,985.

LUnpwuHy nonocel perynmnpoBaHus npu 6obLLOK Harpyske MOXHO YBENUUMTL MakcumansHo 4o 0,040 ,
yMeHbLLUMTb ee MoxHO A0 0,000. PaclumpeHune nonockl perynmnpoBaHns MOXeT BbiTb NONe3Ho
0cobeHHO B cuctemax ¢ 6onbLUMM A1ana3oHOM PErynMpOBaHNS - OrpaHUYEHUEM N30bITOYHO TOHYHOTO
PEryNNpOBaHNS NpU BbICOKMX Harpy3kax YMEHbLUAETCS YacToTa perynmpyHoLLmx BO3AEACTBMIA, YTO
BELET K YBENNYEHMIO CpoKa CIyDbl KOHTAKTOPOB. MMpW yMEHbLLEHU HACTPOMKI NapameTpa Ao
HYNEBOrO 3HAYEHWs, LUMPKHA NONOChI perynupoBaHus oteeyaet BennumHe Clkmin (NOCTOSHHAS, He
pacLumpsieTcs).

Mpumeyanwe: Mpu Manon Harpyske nonoca perynupoBaHus «13orHyTay (obnactb ,A‘) Tak, Ytobbl
n3bexatb HexenaTenbHOro NepekoMneHCMpOBaHUs (Ha PUCYHKE NOKA3aHO YNPOLLEHHO).

Ecnu Tpebyembiit kocuHyc (napameTtp Ne 01/07) Bb1n HACTPOEH B rpagycax, To aBTOMaTUYeCKu B
rpapycax 6yaeT HacTpamnBaTbCA W LUMPUHA NONOCHI PErYNIMPOBAHNS NPK BOMbLUION Harpy3kKe.
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4.1.6 Mapametp Ne 06 - pyHKLMA BTOPOro Tapuda

PerynﬂTopbl Novar pacnonaratoT AByMA rpynnamMu BbilLIEONUCaHHbIX OCHOBHbIX NapamMeTpoB
perynnuposaHua.

Hactpoikon napametpa Ne6 MOXHO 3aaaTb, JOMKHO N PETYIMPOBAHME YNPaBNATLCS TOMNbKO NEPBOM
rpynnoi OCHOBHbIX MapaMeTpoB perynupoBaHus ¢ 1-ro no 4-biit (1. Tapud), unu npu onpegeneHHbIX
YCNOBUSIX BTOPOM rpymnmnoi OCHOBHbIX napameTpoB ¢ 7-ro no 10 —bii (2. Tapud). CtaHgapTHO

napameTp Ne6 HacTpoeH Ha O v BTOpas rpynna napameTpoB He UCMOMb3yeTCs - NapameTpbl
Ne7...Ne10 npu 3TOM TEPSIKT CBOW CMbICH, & NOTOMY HE UHANLMPYHOTCS.

Y perynstopos Novar-1206/1214 perynupoBaH1e MOXET YNpaBnsTLCA BTOPOW rpynmnoi napameTpos,
B 3aBMCMMOCTM OT COCTOSIHUSI BHELUHEro CurHana (KoHTakTa pene).  [ns 3Toro perynsropbi
OCHaLLEeHbI BXOAOM AN151 BbiGopa BTOPOro Tapuda, No3BonsioLyM nogknyaTh kK Hemy
W30TMPOBAHHbII KOHTAKT, U5 ONTPOH.

Ecnu HacTpoum BennunHy napametpa Ne6 Ha BennumHy |, perynatop HauHeT BbIYUCAAT 3HaueHe
BX0Aa Bblbopa BTOPOro Tapuda, W B 3aBUCUMOCTM OT ero TeKyLLEro 3HaueHus ByaeT Mcnonb3oBaTh
komnnekt napameTtpoB Ne1...Ne4 nnm Ne7...Ne10.

Mpu 3TOM AECSTUYHASA TOYKA 3@ NOCNEAHNM 3HAKOM B NapamMeTpe 6 MHAULMPYET, akTUBHbINA N B
HacTosLLee BpeMsi BXOJ BTOPOro Tapuda — eyt OHa noralleHa, BXOf BTOPOro Tapida HeaKTUBHbINA
W B peryn1poBaHii UCNonb3ytoTcst NapameTpbl Anst nepeoro Tapudia. HaobopoT, ceeyeHue
AECSTUYHOI TOYKM CUrHANN3MPYET aKTUBHOE COCTOSIHUE BXOAA BTOPOro Tapuda, 1 perynstop npu
3TOM UCMoMb3yeT NapameTpbl BTOPOro Tapuda.

®YHKLMIO BTOPOTO Tapudha MOXHO eLLe HacTPOUTb Ha 3Haderne E. B aTom cnyyae BTopas rpynna
napaMeTpoB WCMOMb3YETCsi B CMy4Yae 3KCMOpTa akTUBHOM SHEPTUM, TO €CTb KOFda aKTUBHas
SHEPrs NepeTekaeT oT NOTPEBUTENS K UCTOUHMKY.

4.1.7 Napametpbl N2 12,13 - koadppuLuMeHT M3MepUTeNnbHOro TpaHcpopmaTopa Toka
(UTT)

MapameTpom Ne12 MOXHO HaCTPOUTb HOMMHAIbHbIN NEPBUYHBIA TOK TT B eguHuLax amnep.
JlnanasoH 3HaveHun ot 5 o 9950A.

CrangaptHo atoT napametp (Ne12) He 3agaH (Ha gucnnee ~— === ). B atom cnyyae Bce
N3MepeHHble BENNYMHBI TOKa 1 MOLLHOCTK, BennumHa Clkwin (napameTp 22), U MOLLHOCTY OTAENbHbIX
cTyneHei (napameTp 25) MHANLMPYIOTCS B Pa3MEPHOCTM , KaK OHM Obinv M3MEPEHbI Ha BTOPUYHOIA
ctopoHe UTT . YcTaHoBKa napameTpa He BAMSET HUKOUM 06pa3oM Ha NpoLECC PErynmpoBaHus
BMMSET TOMbKO Ha MHAWKALMIO BENWYMH, UMEIOLMX Pa3MEPHOCTb TOKa U MOLLHOCTM. HacTpouTb
9TOT MapaMeTp MOXHO YXXe Nocne aBTOMaTUYECKOro pacrno3HaHus MOLLHOCTEN CTyNeHen, He
3anyckasi py 9TOM CHOBA CaM NMPOLECC pacno3HaBaHus.

MapameTpom Ne13 3agaeTtcst BTOPUYHbIA HOMUHANbHbLIA TOK UTT. MoxHO BeibpaTh 3HaueHne 5A nnu
1A. BHUMAHUE! B otnnune ot napameTpa Ne12, aToT napameTp AonkeH ObITb 00A3aTenbLHO
NpaBUNLHO HAaCTPOEH ANA obecneyeHns HopmanbHOW paboTbl perynaTopa. CornacHo aTomy
napameTpy W TeKyLLeMy 3Ha4YEHUIO TOKa B CETU perynsTop onpeaenseT, He NeperpyxeH N TOKOBbIN
BXOZ, , ¥ NPW HENPaBUIbHOM YCTAHOBKE NapaMeTpa MOXET JOUTU K HEXeNaTelbHOMY OTKIOYEHMIO
perynsatopa , unu HaobopoT He ByaeT perynaTop OTKAKYEH B CryyYae HeobX04MMOCTH (CM. OnucaHme
napametpa 30 — aBapus OT CBEPXTOKA).

HactpoeHHas BennunHa napameTpa Ne13 ocTaHeTes NpexHen 1 Npu uHUyuanu3ayuu perynatopa
(cm.onucaHve panee).
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4.1.8 Mapametp Ne 14 - Bpems GNOKUPOBKN NOBTOPHOIO BKNHOYEHUS

Cnyxut gns obecneyeHns JOCTaTOMHOTO pa3psida KoHAeHcaTopa nepes ero NoBTOPHbIM
BKMKOYEHWEM. MapamMeTp MOXHO YCTaHOBUTb Ha Bpems oT 5 cekyHa o 20 munyT: 0.05 - 0.10 - 0.15 -
0.20-0.30-0.45-1.0-1.30-2.0-3.0-4.0-5.0-7.0-10.0 - 15.0 - 20.0. ®opmaT MHAMKaLMM
BPEMEHW TaKom xe, kak y napameTpos 02/08.

4.1.9 Mapametpbl Ne 1516 - TMn u cnocob6 npuUcoeaUHEHUA W3MEPUTENLHOro
HanpsxeHus

I'IapameTp Ne15 onpepnendet, ABNAeTCA N NOAKNIYEHHOE N3MEPUTENBHOE HaMnpsAXeHne (ba3OBbIM

(U=L n, cranpaptras BennumHa), nmn nuHeitnbiv (U= L L). Ecnn nameputensHble HanpsikeHue u
TOK 6€pyTCA C pasHbIX CTOPOH (BbICOKOrO 1 HU3KOTO HAMPSKEHNS) MUTAIOLLEr0 CUOBOMO
TpaHcopmaTtopa, BenuunHy napameTpa Ne15 Heob6xoaMMo yCTaHOBUTL B COOTBETCTBUM C TUMOM
TpaHcdopmaTopa — CM. ONUCaHKe B OTAENLHOM pasfere.

Mapametp TMna noakntoueHus (Ne15) gonxeH 6bITb B NOGOM Cryyae NpaBUNLHO HACTPOEH
NpU MHCTaNnNALMK, AXe TOrA], KOrAa NpeaAnonaraem 3anyck npowecca aBToMaTM4ecKoro
pacnosHaBaHus NOAKINOYEHMs. B NpoTUBHOM Criyyae n3mepsieMblit KOCUHYC ByaeT onpeaeneH
HenpaBNbHO.

Mpu HacTpoiike napameTpa Ha dasHoe Hanpsxenme ( U=L n ), perynatop oaHoBpemeHHo
YCTaHOBUT BENNYMHY HOMUHANBHOTO HAaNPSKEHWS komneHcupytoweit cuctembl Unom (napameTp 18)

Ha 230 V, npu HacTpolike napameTpa Ha nuHeiHoe Hanpsxenne (=L L )-Ha 400 V.

HacTtpoeHHas BennunHa napameTpa tuna nogkmoyenns (Ne15) octaHeTcs npexHen u npu
UHUYuanu3ayuu perynsropa (CM.onucaHve ganee).

MapameTp Ne16 onpegenseT cnocod NoakmoUYeHUst UISMEPUTENBHOTO HAMPSPKEHWS MO OTHOLLEHMIO K
N3MepuTENbHOMY TOKY, TO €CTb MEXAY KakuMu dasamu Unu (a3oil 1 HynesbiM NPOBOAOM B3ATO
namepuTencHoe HanpshkeHue . Mpegnonaraercs , uto UTT pa3smelyeH B dase 1 1 ero opueHTaums
(knemmbl k,i ) COOTBETCTBYET HanpaBEeHWO UCTOUHMK — NOTPebuTensb . Cnocob NOAKNIOYEHNS MOXKET
BbIOMpaTbCS OAHOM U3 LWeCTN KOMOUHaLMIA B Tabn.4.2 .

Tab. 4.2 : Cnocob nodKYeHUs U3MEPUMENbHO20 HaNPSIKEHUS

N3MepUTENbHOE HanpsKeHe N3MepuUTENbHOE HanpskeH e
dasroe -U=Ln nureitHoe - U=L L

Ne Cnocob nogxntoyeHmns Ne Cnocob noakntoyeHus

1 L -0 1 L-L2

2 Le-o 2 Le-L3

3 L3-0 3 L3-L |

4 0-L 1 4 Le-L i

5 g-L2 5 L3-L2

6 0-L3 6 Li-L3

[MpumeyaHms:

» T[lpeanonaraetcs, yto UTT pa3smelleH B dhase 1 1 ero opueHTaums (knemmbi k,i )
COOTBETCTBYET HaNPaBNEHNIO UCTOYHMK — NOTPebUTENb.
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»  Cnocob noakntoyeHns 3agaH B Buge «X- Y» rge X o3HavaeT ¢asy npucoenHeHHYH K
knemme perynsaropa L, a Y — a3y (npoBog) , NPMCOEAMHEHHYO K Knemme perynatopa L/N
( 0 — 03HavaeT CpeaHuin, HyneBsoi NpoBog ) .

Ecnu 3agaaum BennumMHY 3TOr0 napameTpa kak He OMpefeneHHyto (daHHble ===<), 3anycTuTcs
MpOLIECC aBTOpacno3HaBaHUs NOLKMIOYEHMS. VCKNIOYeHMe COCTABMSIET CyYaid, Koraa HacTPOEH
PEXUM NIMHEIHOTO BKIIOYEHUS (CM. onMcaHue napameTpa 21), - B 3TOM criyyae npowecc
aBTOPACMO3HaBaHMS MOAKMIOYEHMUS He 3anyCTUTC 1 Cnocob MOAKMIOYEHUs NOITOMY Hafo 3aAaTh
BPYYHY!O.

[Mpu cmeHe TvNa NoakntoueHns (hasHoe/nuHenHoe HanpshxeHne — napameTp Ne15), napameTp
cnocoba nogknoveHus (Ne16) aBTomaTuyecku yCTaHOBUTCS Ha HEOMPELENEHHYHO BEMMUMHY.

4.1.9.1 Hacmpoliika muna noGKn0YeHUsI Npu U3MEePEeHUsIX Ha Pa3HbIX CMOPOHaxX
cunoe020 mpaHcghopmamopa

Ecnu namepsieMblin TOKOBbI CyrHan 6epeTcst ¢ NPOTUBOMNONOXHON CTOPOHbI MUTAOLLET0
TpaHcopmaTopa, N0 OTHOLIEHMIO K U3MEPSEMOMY CUTHasy HanpsXeHUs), TO A5 NPaBUIbHON
HacTponku napameTpa Ne15 pelatowmm B faHHOM criyyae 6yaeT Tak HasbiBaeMblii YaCOBO
(BpemeHHOM) yron TpaHcgopmaTopa. JTa BenuymuHa OnNpeaenseT yrof BeKTOPOB HanpshkeHUst Mexay
COOTBETCTBYIOLMMM (hazamu NEPBUYHON N BTOPUYHON 0BMOTOK. BpeMeHHO yron MOXeT ObITb B
AnanasoHe o1 0 4o 11 - T COOTBETCTBYHOLLMN 3TOMY (ha30oBbIN yron nexut B npegenax ot 0 go 330
rpagycos (c warom no 30 rpagycos).

[Mpu ycnoBuK, 4To UMEPUTENBHOE HAMPSXKEHWE NOAKMIOYEHO COHANPaBAEHHO C TUMOM
TpaHcopmaTopa (To eCTb NPK COEAMHEHWM B 3BE3AY K PETYNIATOPY NOAKMIOYEHO (hasHoe
U3MepUTENbHOE HaNPSXeHUe, U NpU COeAMHEHUN B TPEYTOMNbHUK NOAKIHOYEHO NMUHERHOe
N3MepuTENbHOE HaNPsKEHeE), HEOBXOAMMO HACTPOUTL NPU YETHOW BENNYMHE BPEMEHHOTO Yyrna
TpaHcopmaTopa Tvn NOAKNIYEHNUS Ha ha30BbIN. [Py HEYETHOMN BENUYMHE BPEMEHHOTO yrna
TpaHcopmaTopa - TUN NOAKIHYEHUS IMHENHBIN.

Ecnu xe nameputenbHoe HanpskeHue NOAKMOYEHO NPOTMBOMOMOXKHO C TUMOM TpaHcdopMaTopa,
JencTByeT obpaTHOE NPaBuWIo;: NpY Y€THOM BENWYMHE BPEMEHHOTO Yria TpaHcdopMaTopa
HeobX0AMMO HaCTPOUTb TUM MOAKMKYEHNS HA NIMHEWHbIN, NPU HEYETHOW BENMYIHE BPEMEHHOMO
yrna TpaHccopmaTopa - TUM NoaKnYeHUs ha3oBbIi.

Hactpoiiky napametpa Ne15 06bsCHUM Ha NpaKTUYECKUX npuMepax:
Mpumep 1:

JormkHa BbITb peann3oBaHa komneHcauus noTpebneHns Harpy3aku, NOAKIIOYEHHON Yepe3
TpaHcopmatop «Dy1», npuyem nuHenHoe n3mepuTenbHoe HanpskeHue byaeT Bpatbesi ¢
nepBrYHON CTOPOHBI (D, 3HAUMT COEAMHEHHOM MO CXEME TPEYrONbHMKA), @ M3MEPUTENbHbINA TOK
Oyget 6patbes ¢ TT Ha BTOPUYHOW CTOPOHE TpaHcdopmatopa (,y*, 3Ha4nT COeaNHEHHOM MO CXeMe
3Be3fbl).

OnpedeneHue muna nodknoyeHus (napamemp Ne 15) :

1. TlepBuyHas CTOpOHa TpaHcdopmaTopa COEAMHEHA B TPEYTOMNbHUK W K perynsTtopy byaet
NOAKIMIOYEHO NMHENHOE NEPBUYHOE HanpsikeHne (06bIYHO Yepes U3MEepPUTENbHbINA
TpaHcopmaTop HanpsbkeHus ¢ Bbixogom 100B) — criegoBaTenbHO, M3MEpUTENbHOE
HanpsbkeHne GygeT NoaknYeHO COHanpaBeHHO C TUNOM TpaHcopmaTopa.

2. TlockonbKy M3MepUTENbHOE HaNPSKEHWE MOAKMOYEHO COHANPABMIEHHO C TUMOM
TpaHcopmaTopa ,a BpeMeHHON yron TpaHcdopmartopa (,1%) HeYeTHbIN, yCTaHaBNMBaEM
TUN NOAKMIOYEHNS UBMEPUTENIBHOMO HANPSIKEHWS HA BEUYMHY FIMHENHBIN. (€Cnnt Obl
BPEMEHHOM yron TpaHcdopmaTopa Obl YeTHbIN, UMK eCnin Bbl U3MEPUTENBHOE
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HanpsibkeHre He Oblno NOAKNIYEHO COHaNPaBNEHHO C TMMOM TpaHchopMaTopa,
ycTaHoBuM Obl TOrga TN NOAKMoYEHNS ha30BbIN)

Mpumep 2:

JormkHa ObITb peann3oBaHa komneHcauus notTpebneHns Harpy3akiu, NOAKIIOYEHHON Yepe3
TpaHcopmatop ,Yy6“, npuyem B kayecTBe n3mepuTenbHoro Byaet Bpatbes NMHENHOE HanpshkeHne
BTOPUYHOI OOMOTKY, (,y*, 3HAYUT COEANHEHHON MO CxeMe 3Be3Abl). iamepuTtenbHbin Tok OyaeT
Bpatbes ¢ UTT Ha nepBUYHOI CTOPOHE TpaHCdopmaTopa. (,y*, 3Ha4YNT COEAMHEHHON TaKkKe No
CcXeme 3Be3fbl).

OnpedeneHue muna nodknodeHuss (napamemp Ne 15) :

1. BTOpM4Has CTopoHa TpaHcdopmaTopa CoeanHeHa CxeMe 3Be3abl , 0AHAKO K Perynsatopy
NOAKIYaEM NIMHEAHOE BTOPUYHOE HANPSIKEHUE - U3MEPUTENbHOE HANPSHKEHME B JaHHOM
cnyyae GyaeT NoAKMoYeHO NPOTUBONOMOXHO C TUMOM TpaHCc(hopMaTopa.

Vi3amepuTensHoe HanpshkeHne NOAKMIYEHO NPOTUBOMOMOXHO C TUNOM TpaHcgopMaTopa 1
BpPeMeHHoN yron TpaHcdopmartopa (,6%) YeTHbIN, NO3TOMY yCTaHaBNMBaEM TN NOAKMOYEHUS
N3MepUTEnbHOro HanpsbkeHus (napameTp Ne15) Ha BenuUMHY NUHERHBIN. (ecnn Bbl 3MepUTENbHOE
HanpsbkeHue 6biNo NOAKIIOYEHO COHaNpPaBEHHO C TUMOM TpaHcdopmaTopa, yctaHoBunu Bbl Toraa
TN NOAKMOYEeHUs ¢ha3oBbIN)

B cnyyae COMHeHMIA B NpaBUIbHOCTY ONPEAENieHN s TUMa NOLKMIYEHMS!, MOXHO NPOBEPUTL ero
9KCMepUMEHTANbHO: NOCre aBTOMATUYECKOTO pacno3HaBaHUs NOLKMHYEHUS 0ObIYHO MOXHO
CPaBHWTb BENNYMHY KOCUHYCA, MHOWLMPYEMYIO PETYNSTOPOM, C U3MEPEHHLIMW JaHHBIMW HA
MEeKTPOCYETHMKE (OTHOLLEHME Yicria 060POTOB aKTUBHOTO M PEAKTUBHOO CHETHMKOB 32 OAMH W TOT
e nepvog BpemeHu). B criyyae 6onbLunx pacxoxaeHuit, He0bXoaMMO HaCTPOMTL BEMIMYMHY TUNa
MOLKMHOYEHMS HA MPOTUBOMOMOXHYH0, W MOBTOPUTL KOHTPOIbHbIN 3aMep.

41.10 Mapametp Ne 17 - «koadpuuUMeHT u3MepUTENbHOrO TpaHcdopmaTopa
HanpsikeHus (UTH)

B napameTpe MOXHO HacTpouTb koaddmumeHT WVTH. BennumHy MOXHO 3agaTh Kak
HeonpeaeneHHyto, unn B auanasoHe ot 10 go 5000.

CrangaptHo atoT napametp (Ne17) He onpegeneH — Ha gucnnee 6yayT AaHHble = = = . B aTOM
cnyyae npeanonaraeTcs, YTo U3MepUTENbHOE HanpsHKeHUe NOAKIIYEHO Hanpsamyto, 6e3 UTH.
VI3mepeHHble 3HaYeHs HanpshkeHUs Toraa ByayT MHAMLMPOBATLCS B BOMbTAX.

Ecnu xe nameputensbHoe HanpshkeHne noaknodeHo Yepes MTH, To MOXHO B 3TOM napameTpe
HacTpOuTb €ro kKoapuLMeHT nepegaym (npumep: ecnm yctaHoeneH VTH ¢ xapakTepucTukoi
35kV/100V, Heobxoaumo HacTponTs napameTp Ha 350 ). Ecnm koadpcmument UTH He 3aaaH, To BCe
M3MEPEHHbIE 3HAYEHUS HANPSIKEHNS U MOLLHOCTY, a Takke 3HayeHnst Unom (napametp18), Clkmin
(napameTp 22) 1 MOLHOCTM OTAENbHbIX CTyneHel (napameTp 25) OyayT nokasbiBaTbes B
pa3MepHOCTH, B KOTOPOW OHW TPAHCHOPMUPYIOTCS Ha BTOPUYHYIO CTOpoHY MTH. Ecnn koadhduumenT
WTH 3agaH u1cnom, To BCe yKasaHHble BENMYMHBI MHAULMPYIOTCS B pa3MepHOCTH, OTBEYalOLLEN
nepeuyHon ctopoHe VTH, npuyem 3HaueHnst HanpskeHUs ByayT B 3TOM Cny4yae nokasaHbl B
KMNOBOSbTaX.

YcraHoBka napameTpa Ne17 He BNUSIET Hikoum 06pa3oM Ha NPOLLECC Peryn1poBaHus, BIUSIET OHa
TONbKO HA MHAMKALMIO BENUYMH, UMEIOLLMX PA3MEPHOCTb HAMPSHKEHUS UMW MOLHOCTU. HacTponTb
3TOT NapaMeTp MOXHO yXe Nocre aBTOMAaTUYECKOrO Pacro3HaHWsi MOLHOCTEI CTyneHel, He
3anyckas npy 3TOM CHOBa CaM MPOLECC pacno3HaBaHusl.
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4.1.11 Napametp Ne 18 - HOMMHanNbLHOE HanpsKEHUE KOMMEHCUPYHLEN CUCTEMbI
(Unom)

MapameTp Unom ONpegensiet HOMUHamNbHOE 3HaYeHWe HanpsKeHUS KOMMEHCUPYIOLLEH CUCTEMbI B
eavH1Lax BonbT — V, Ui Npu 3aaaHHOM 3HaveHun kodadduumenta UTH (napametp Ne17) B
eavHMLax kunosonbT - KV. B 3aBUCMMOCTM OT THNa N3MepUTENBHOrO HanpshkeHus (napameTp Ne15)
OHO MOXET ObITb (Pa30BbIM UMW TMHENHBIM.

[Mpu py4HOM HacTpolike TuNa noakntodeHns (napametp Ne15), napametp  Unomp aBTOMATUYECKM
YCTaHOBMTCA PETYNSTOPOM Ha NpeaBapUTENbHYH BENNYMHY — NPY 3a4aHHOM (ha30BOM HaNPSHKEHUM

(U=L n) npepsapurensHas ycraHoska Unow 6yaet pasHa 230 V, Npy 3a4aHHOM NAHEAHOM

HanpsixkeHmn (=L L ) - Bynet pasHa 400 V. dakTndeckoe sHadeHne Unow BMOCNeaCTBUN
HacTpaMBaeTCs perynsTopoM B 3aBUCUMOCTH OT BENMNYNHBI U3MEPEHHOTO HanpsiKeHUs BCeraa B
TeyeHue npoLiecca aBTOMaTMYECKOro pacno3HaBaHMsA NOAKNIOYEHNSA Ha OIHO U3 3HAYEHWI 13
Tabnuupl 3.1.

Ecnv HoMMHanbHOe HanpshkeHWe KOMNEHCUPYIOLLEN CUCTEMBI He NPeacTaBnseT cobom kakoe TO
HETMNOBOE 3Ha4eHune, TO 06bIYHO MBMEHATL Pacno3HaHHOe 3HadyeHne Unow HET HeobxoaumocTy. B
NPOTMBHOM Cly4ae 3Ha4yeHne napaMmeTpa MOXHO YCTaHOBUTb BPYYHYHO B AuUana3oHe 3HayeHuit o1 50
po 750 V (B cnyyae 3apaHus koacpuumenta UTH, HanpsokeHne 6yget nHAMLMpOBaTHEA Ha
NepBUYHOIN CTOPOHE, NEPECUNTAHHOE C Y4eTOM koadpduumeHTa UTH, B egnHuuax kunosonbT - kV).

BennunHa Unom SIBMSIETCS OCHOBOM 4151 3aA4aHMs rPaHNyHbIX 3HaYeHui cpabaTbiBaHus aBapuitHoN
3aLUMTbI OT MOHWKEHHOrO U MOBLILLIEHHOrO HaNPsXeHUn (napameTpbl 31 1 32).

3HaueHue napametpa Unow MOXHO BMOCNEACTBUM KOTAA YrOAHO U3MEHUTb, NPY 3TOM (hakTUYeckme
3HaYEHMS MOLLHOCTe! OTAENbHbIX CTyNeHel (napameTp 25) He namMeHaTCs. PakTUyeckoe 3HaueHne
MOLLHOCTel OTAENbHbIX CTyNeHel (HanpuMep Tak, Kak OHW Bbinu pacnosHaHbl B TeYeHne
NpeAblAyLLero NpoLecca aBToOPacno3HaBaHNs CTyNeHel) COXPaHUTCS B PErynsTope NpexHUM,
N3MEHUTCS TOMBKO ML UX UHANLMPYEMOE HOMUHAILHOE 3HAYeHe, OTHECEHHOE K HOBOW BenuUMHE
Unowm

4.1.12 NapameTtp Ne 20 - aBTOMaTM4ECKOE pacno3HaBaHWe MOLHOCTEN CTyneHeu
[pn noctaske perynatopa yHKLMS aBTOMATUYECKOrO pacno3HaBaHNs MOLLHOCTEN CTYNEHEN

akTvBipoBaHa (napametp 20 HacTpoeH Ha A , aanHble Ha aucnnee AL = A) . B atom cnyyae
perynaTop HayHeT aBTOMAaTUYECKOE Pacro3HaBaHWe MOLLHOCTEN CTYNeHel Npy BKMNKYEHU!
perynsTopa (nogadye NUTAIOLLEro HaNPSHKEHUS ) MPK YCNIOBMK, YTO HW OAWH U3 BbIXOAOB (B NapameTpe
25) He MeeT HaCTPOEHHOro AEMCTBUTENBHOTO 3HAYEHMS MOLLHOCTM. Takom Ciyyan HacTynuT npu
NepBOM BKMKOYEHUW HOBOIO PErynaTopa unm nocre ero uHuyuanu3ayuu, uim xe npu HeycneLHoM
3aBepLUEHNN NPEALLECTBYIOLLErO NpoLecca aBTopacno3HaBaHus ctyneHein. Ecnm xots Gbl ogHa 13
CTyNeHei UMeEeT HaCTPOEHHOE AENCTBUTENbHOE 3HAYEHNE MOLLHOCTH, TO HOBOE pacno3HaBaHue
MOLLHOCTEN CTyNeHen He NpOBOAUTCS.

ECnu HacTpouM 3HaueHne napameTpa Ha |, To perynatop npoBeseT NpoLece aBTopacno3HaBaHms
MOLLHOCTe CTyneHen Bceraa npy BKIOYEHUM PETynsTopa, HE3aBUCUMO OT TOro, BbIn N MOLLHOCTY
CTyNeHei y)ke pacno3HaHbl, UM HeT.

MpoLiecc MOXHO BbI3BaTb M 6E3 CHATUS HaNPsHKEHNs, yCTaHoBKo napametpa Ne20 va | |, inbo
UHUYuanusayued perynstopa (CM. ganee).

B cnyyae 3apgaHus aBTopacnosHaBaHWs CTYMeHel He UMEeeT CMbICna 3aaBatb napameTpbl Ne
21....24 ¥ TO3TOMY OHW He UHANLMPYIOTCA.
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ABTOpaCcMO3HaBaHNe CTyNeHeil MOXHO OTKIIOUMTb ycTaHoBKoM napameTpa Ne20 Ha semumny 0. B
3TOM CIly4ae MOXHO 3afaTb BENNUMHBI CTYNEHEN C NOMOLLbI0 napameTpoB 21....24.

I'Ipmmeanme . Ecnu HaCTPOEH pPEXM NNHENHOTO BKIOYEHMS (CM. onuncaHne napameTpa 21), pexum
aBTOpacno3HaBaHUA CTyI'IeHeVI aKTUBMPOBATb HEb3A.

4.1.13 NMapametp Ne 21, 22 - nporpamma KOMMyTaLuW, BbIOOp pexuma NUHENHOro
BKJTIOYEHUA U HOMUHANbHasA MOLHOCTb HauMeHbLuero koHgeHcatopa (C/kmin)

Ecnu npouecc aBTopacnosHaBaH1s MOLLHOCTEN CTYNEHEN OTKITIOYEH, MOXHO 3aAaTb WX BEMUYUHBI C
MOMOLLbIO JaHHbIX NapamMeTpoB, a NPy HEOBXOAMMOCTY U 3a4aTb PEXUM FIMHENHOTO BKIHOYEHUS
CTyneHei.

Ecnu HacTpoum napameTp 21 Ha 0aHY M3 NpeaioXKeHHbIX B Tabn.4.3 KOMOMHALMIA, yCTaHOBUTCS Tak
Ha3blBaeMas nporpamMma KoMMyTaLuK, KOTopasi ONpeaensieT COOTHOLIEHNE BEMUYMH OTAENbHbIX
KOHLEHCATOPHbIX CTYNEHEN.

Mpw ycTaHoBKe NporpaMMbl KOMMYTaLMK KOHAEHCATOPbI AOMKHBI ObITb NOCNEA0BATENBHO
NpUCOeaNHEHbI K BbIXOAAM perynsropa TakiM 0bpa3om, YTobbl HauMeHbLLMIA KoHAeHcaTop Gbin
npucoeauHeH K Boixogy Ne1. KonuyecTtso npucoeanHeHHbIX KOHOEHCATOPOB Hazo 3adath B
napametpe 23. Ecnu ux konuyectso GonbLue NATK , perynsTop npeanonaraet, YTo «BeC » CTyNneHu
N2G 1 BbICLUMX MO HOMEPY, TaKOW e KaK 1 «Bec» cTyneHu Neb.

Ecnun HW ogHa 13 NpeanoXeHHbIX KOMOMHALMIA He YA0BNeTBOpSIET TpebyeMor nporpamme
KOMMYTaLW, MOXHO 3aaTb BEMINYMHBI CTYMEHEN NONHOCTBI MPOM3BOMBHO HACTPOIKOI NapameTpa
25. B atom crnyyae 3HauyeHe napameTpa nporpammbl kommyTaummn (Ne21) aBTomaTuiecku
YCTAHOBMTCS Ha HEONpELENeHHOe 3HaueHne - - -, YTO O3HaYaeT MHAMBMAYaNbHYK Nporpammy
KoMMyTaLum . B aTom criyyae TepsieT CMbICN 3HaYeHWe napameTpa 22 1 No3TOMY OH He
NHANLUMPYETCS.

Tab. 4.3 : Mpoepamma KoMMymauuu

Ne | KombuHaumsa | WHoukaums | Ne | KombuHaums | WHaukaums
1:1:1:11 1 7 1:2:2:2:2 i2ee
1:1:2:2:2 1122 8 1:2:3:3:3 1233
1:1:2.2:4 1224 9 1:2:3:4:4 1234
1:1:2:3:3 1123 10 1:2:3:6:6 1236
1:1:2.4:4 1124 11 1:2:4:4:4 1244
1:1:2:4:8 | 1248 12 1:2:4:8:8 1248

| O ] W N —

Ecnv BbibpaHa 1 3agaHa ogHa 13 nporpamm 13 Tabnuubl 4.3, Heobxoaumo elle 3aaaTb BENNYMHY
HOMMHAbHOM MOLLHOCTW HauMeHbLLero (cooTBeTcTByeT Becy «1») konaeHcatopa Clkun ( napameTp
22) B eavHMLax kBap (HECMOTPS Ha TO, YTO PerynsaTop uamMepseT ofgHy gasy, 3HayeHne oTBeyaeT
MOMHO MOLLHOCTM Tpexda3Horo koHaeHcaTopa). epea HaCTPOMKOW STON BENMYNHBI HE0BX0ANMO,
4T06bI YKE BbINK NpaBMbHO 3agaHbl koadduuneHT UTT (napameTpsl 12,13), HOMUHANBHOE
HanpspkeHne Unow (napametp 18), npu HeobxogumocTn n koadpduumeHt UTH (napametp 17) -
TOMbKO B 3TOM Cfyyae HaCTPOEHHas BENUYMHA HOMUHANBHON MOLLHOCTW HaUMEHBLLEro
koHaeHcaTopa byaet oTBevaTh 4ENCTBUTENBHOCTY.

HoMuHanbHoe 3HaueHre MOLLHOCTY HAaUMEHBLUErO KOHAEHCATOPA MOXHO NPOYMTaTh Ha ero
3aBOZCKOM Tabnnyke, Npy HeoOX0AMMOCTM NPOKOHTPONMPOBATL M3MEPEHUEM NOTPebNSEMOro
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ha3HOro ToKa C NOMOLLbIO TOKOBbIX KneLen. B Tabn.4.4 npuseneHs! TOKK Hanboree 4acTto
NPUMEHSEMbIX TpexdasHbIX KOHAEHCATOPOB.

Tab. 4.4 : Benu4uHa ¢ha3H020 moka koHdeHcamopa (npu Us=400V )

Q [kvarl 2 3.15 4 5 6.25 8 10 12.5
| [A] 2,9 4,6 58 7,2 9,0 11,6 14,5 18,1
Q [kvarl 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

Mpw HacTpoitke napametpa Ne21 Ha 3HaueHne L nporpamma kommyTaLum He Byaet onpefeneHa
(BENMYMHbBI CTYNeHel Hafo 3aaathb B napameTpe 25), 1 6ygeT akTMBMPOBaH PeXUM IUHelHo20
8K/TOYEHUS , KOTOPbIN NpeaHasHayeH Ansg KOMMyTauun PUnbTPOB BbICLUMX FAPMOHUK. B aToM
peX1Me perynaTop noakioyaeT (OTKoYaeT) perynupytoLe CTyneHu «fIMHenHo», To eCTb

e MOAKMoYaeT BCErna HaluMeHbLLYH0 Mo HOMEpY [0 CUX MOp He MOAKIOYEHHYHO
PErYNMPYIOLLYIO CTYNEHb (CTYNeHN)

e OTKMIYaeT Bcerga HanborbLuyto no HOMEPY MOAKMHOYEHHYI0 PErynvMpyHoLLyH CTyneHb
(cTyneHm)

I'IpV| 3TOM oA perJ'IVIpy}OU.LeVI NOHUMAETCA CTYNEHb, KOTOPAA HE HAaCTPOEHa KaK MOCTOAHHO
BKJTHOYEHHAA UITN BbIKNKOYEHHAA.

Ecnn HacTpoeH pexxum NMHENMHOTO BKIKOYEHWS!, TO aBTOPACMNO3HABAHWE CTyMNEHe HaCTPOUTb HeMb3s
(napametp 20), NO3TOMY BENMYMHEI CTYMEHEN HALo 3a4aTh BPYYHYIO (B napameTpe 25).

BHumaHue! Pexum nHEHOro BKIIOYEHNS He pekomeHayeTCa Ucnonb3oBaTb B 00bIYHBIX
KOMNEHCUPYIOLWKUX CUCTEMAX, eCni And 3TOro HeT BaXHOIA NPUYKUHBI. HaCTDOVIKa TaKoro pexunma
yxyawuna Obl Ka4ecTBO perynnposaHua.

4.1.14 NapameTtp Ne 23 - KONMYECTBO KOHAEHCATOPOB

[Mpu py4HOM 3afaHUN MOLLHOCTEN KOHAEHCATOPOB NPY NMOMOLLM NPOrpaMmMbl KOMMYTaLMK Y
MOLLHOCTW HalMeHbLUEro KoHaeHcaTopa (napameTpbl 21, 22) Heobxoaumo eLe 3aaaTb KOMYECTBO
NPUCOEANHEHHBIX KOHAEHCATOPOB — napameTp Ne23 . YcTaHaBnMBaeTCs B MHTepBane oT 1 o
MaKCUManbHOro KONMYeCTBa BbIXOAOB AaHHOr0 perynsatopa - (1o ectb 6 Ans Novar-1106/1206 v 14
ans Novar-1114/1214).

Mpy MCNoNb30BaHUM MEHBLLETO KONMYECTBA CTYNEHeN, YeM NO3BONSET MaKCUManbHO PerynsTop ,
KOHZeHcaTopbl HEOBX0AMMO NOAKMYATL HauKMHas OT Bbixoda 1 1 ganee (10 ecTb
HeMcnonb30BaHHbIE BbIXogbl ByAyT ¢ HaNbOMbLIMMI NOPSAKOBLIMIA HOMEPaAMM ) .

Ecnu He Bce BbIxoAbl perynsitopa OyayT UCnonb3oBaHb! Anst NOAKIOYEHNS! KOHAEHCATOPOB, MOXHO
OCTaBLUMECS BbIXOAbI MCMOMNb30BaTH AMNs NOAKIOYEHNS KOMMEHCUPYIOLLMX apoccenent. Perynstop
npeanonaraet, 4to apocceni byayT NoAKNoYeHb! NOCNeAoBaTeNbHO HaYMHas OT HaMMEHbLUETO
HoMepa CBOGOLHOrO BbIX0Aa (TO €CTb OT BbIXOAA, CIIEAYHOLLEro 3a NOCNeAHUM NOLKMHYEHHBIM
«KOHAEHCATOPHBIMY BbIXOZOM).

BenunumHbl MOLLHOCTEN 3TUX Apoccenei MoxXHO 3agath B napameTpe Ne25 nHameugyansHo 4ns
kaxgoro apoccens (BHUMAHUE - BennumHa Toka gpoccens aomkHa ObiTb 3a4aHa kak
oTpuULaTenbHas — NONOXMTENbHbIE BENMNYMHBI TOKOB PETYNSTOP BOCIPUHUMAET KaK KOHAEHCATOPHbIe
cTynexun!)
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4.1.15 Napametp Ne 25 - HOMMHanbHble 3HA4YeHUS MOLIHOCTEW KOMMEHCUPYHOLMX
cTyneHeu

B noboyHoi BeTBM 3TOr0 napameTpa MOXHO npo4ynTatb , Npn H906XO,EI,VIMOCTVI MCNpaBuThb ,
HOMWHanbHbIE 3HA4YE€HNA MOLU|HOCTel7I OTAENbHbIX KOMNEHCUPYHOLKUX CTyI'IeHeI7I .

BenunumnHbl 0T0OpaxatoTCcs B €AMHNLAX KBap 1 COOTBETCTBYIOT HOMMHANbHOM Tpexda3Ho
MOLLHOCTH , KOTOPYHK MMEET JaHHas CTYNEeHb NPW HANPSHKEHWM, OTBEYAIOLLEMY HACTPOEHHOMY
3HaYEeHMI0 HOMUHAMBHOIO HANPSHKEHWS KOMMEHCUPYIOLLEN CUCTEMBI. YTOBbLI MOLLHOCTH
COOTBETCTBOBANMN (haKTUYECKOI KOMMEHCUPYIOLLEI MOLHOCTYW CTYNEHM (KOHAEHCaTopa Unu
apoccens), OomKkeH ObiTb NpaBuibHO 3agaH 1 koadhduumeHt UTT (napameTpbl 12,13) u npu
HeobxogumocTu koadpduumeHt UTH (napametpel 17). Ecnnm 3T k03thdmLmMEHTBI HE 3agaHbl, TO
BEMWYMHbI CTYNEHEN MHANLMPYIOTCS Tak, kak 6yaTo 6bl koaddmumeHTbl Oblu paBHbl 1.

EMKOCTHbIe CTyNneHu 0T06pa)|(aPOTCFI KaK NonoxuntenbHble, NHOYKTUBHbIE KaK OTPUUATENbHbIE. Ecnu
Benn4nHa Hem3BeCTHa (Hanpmmep He Obin yCnewHbIM npolecc aBTopacno3HaBaHnA CTyI'IeHeVI) , Ha
auecnnee 6y,qu ----_.BaTtom Cliy4ae , Takxe Kak 1 nNpu HyNneBoM TOKE CTYNEeHW , peryndatop atot
BbIXOA NMpu perynupoBaHnin He NCNOJb3YET .

[Mpun nocTtaBke perynsropa MyHKUMS aBTOMaTUYECKOro pacrno3HaBaHus MOLLHOCTEN CTYNeHeN
akTusmpoBaHa (napameTp 20 Ha A) . B aTOM cnyyae perynsitop npoBegeT aBTopacno3HaBaHme
CTYNeHel Npy NepeoM BKITIOYEHWM (MOAAYe HANPSHKEHUS ) , U NPK YCMELIHOM €ro0 OKOHYaHUN MOXHO B
noboyHol BETBU NapameTpa 25 NPOKOHTPONMPOBATL 1 NpK HEOBXOAMMOCTH CKOPPEKTUPOBATbL
pacno3sHaHHble BENMYMHBI MOLLHOCTEN CTYNeHeu.

BenuunHbl CTyneHem MOXHO M3MEHUTb W B CRyYae, ecrin OHM Bbinv 3afaHbl BPYUHYH C NOMOLLbIO
NporpamMmbl KOMMYTaLWA 1 TOKa HaMEHbLUEro KOHAeHcaTopa (napameTpsl 21 1 22) .

Ecnwv BenuymnHa CTyneHun MHAUUMPYETCSA C MUratoLLen eCATUYHON TOYKOM, 9TO 03HAYaET :

®  €CIK TOYKa MuraeT measneHHo (1 pa3 B CekyHay ), CTyneHb A0 CMX Nop He Bbina yTO4HEHa
(OI'IVIC&HVIe MexaHu3Ma yTOYHEHUA CTYNEHU CM. HVI)Ke)

e eCcnuv TouKa Muraet 6bICTpo (3 pasa B CekyHay ), CTyneHb Bbina OTCTpaHeHa v perynsaTop ee
He ucnonb3yeT (OnucaHne MexaHu3ma OTCTPAHEHNS CTYMEHU CM. HIXKE)

Ecnu namenum 3Havenne napametpa Unow , TO NPy 3TOM (haKTUYECKME 3HAYEHWUS! MOLLHOCTEN
OTAENbHbIX CTyneHen (Hanpumep Tak, kak OHW Bbinu pacno3HaHbl B TeYEHWE NpeablAyLLEro npoecca
aBTOPACMO3HaBaHMS CTYNEHEN) COXPaHUTCS B PErYNSTOPE NPEXHUM, U3MEHUTCS TOMbKO fULLb UX
NHOMLMPYEMOE HOMUHAaIbHOE 3HaYeHNE, OTHECEHHOE K HOBOW BeNMYMHE Unow .

4.1.16 MapameTp N2 26 - NOCTOAHHbIE CTYNEHW, BKNKOYEHUE OXNAXAEHUA U OTONSEHUA

NioBoit BbIXOR perynsaTopa MOXHO HACTPOUTL Kak NOCTOSIHHBIN - B 3TOM CIly4ae BbIX04 MOCTOSIHHO
BKITHOYEH UNK BbIKNtoYeH. Kpome Toro, nocrneaHve ABa BbIxoAa MOXHO UCMOMNb30BaTh A4S BKIOYEHUS
OXJTaKEHWUS UK OTONNEHUs. HacTpOeHHbIE Takum 06pasoM  CTyMeHn perynsitop npyu
PErynMpoOBaHNN HE UCMOMb3YeT.

4.1.16.1 [locmosiHHbIe cmyneHu

MoCTOSHHbIN BbIXOS OCTAHETCS B yCTaHOBNEHHOM paHee COCTOSIHWM (TO eCTb MOAKIHOYEH UM
OTKITIOYEH) , 3 UCKIIOYEHMEM CITy4aeB :

e perynsitop nepesefeH B PyyHol pexim

*  HaCTYNWT HEKOTOPas W3 3afaHHbIX HECTAHAAPTHBIX CUTYaLMIA U NPK 3TOM YCTaHOBNEHa
JencTeylowas hyHKLmMs aBapuii (CM. nogpobHoe onrncaHne aBapuiHbIX PEXMMOB Aanee)
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OTKNIOYEHMIO NOCTOSHHOM CTYNEHW (HACTPOEHHOM Kak NOCTOSHHO BKMIOYEHHAs) HACTYNUT TONbKO B
cryyae, Korga JonaeT K akTuBaLv aBapuinHON (PYHKLMK MO NPUYMHE BbIXOAA 3HAYEHUS
KOHTPONMPYEMOi BENWUYMHBI 32 HACTPOEHHbIE JONYCTUMbIE rpaHnLbl B TEYEHWE OnpeaeneHHOro
BpeMeHu (nogpobHee CM. OnMcaHWe aBapuiHbIX PEXUMOB anee).

CTaH,EI,apTHO BC€ BbIXObl YCTAHOBIEHbI KaK perynnupyemMble , H1 OQUH Kak MOCTOSHHbIN . B 3TOM
Cchny4ae Ha gucnnee ysuaum :

0 1-L.... Bbixon 1 perynupyembiii , eMKOCTHO (KOHAEHcaTop)
I2- L .... Bbixog 12 perynupyemblit , IHOYKTUBHBIIA (apoccerb)

BenuuuHy nioBoit CTyneHn MoXHo ycTaHosuTs Ha U un a | — B atom cnyuae Ha ancnnee Gypet

01-0 ww I- | v cootsetcTaytowmit BLIXOA (30€CH NEPBBIN ) CTAHET NOCTOSHHLIM - GyaeT
MOCTOSIHHO OTKIKOYEH MIN NOAKITHOYEH.

4.1.16.2 BknoyeHue oxnaxoeHus u omonneHus

MocnepnHue ABa BbIXOAA CTYMEHe! MOXHO HAaCTPOUTL Ha BKIKOYEHWE OXNaXaeHust (BEHTUNATOpA)
WK OTOMNEHUS, HAaNPUMEP CrieayHLM Cnocobom:

{4-F ....Bbixop HoMep 14 HacTpoeH Ha BKTioYeHe oxnaxaerns ( Fan = BeHTunsiTop)

I3-H.... Bbixom HoMep 13 HacTPOeH Ha BKMKueHMe oTonneHns ( Heating )

[Mpu TaKoM HaCTPOIKE BKITHOYEHME BbIXOAO0B YNPaBnsaeTcs B (OyHKLUMM OT U3MEPEHHOM MTHOBEHHOM
Temnepatypbl. B napameTpe 59 MOXHO HACTPOUTL TEMNEPATYPHYH rPaHNLL NS BKIHOYEHUS
oxnaxgeHus. Ecnv TemnepaTypa npeBbICUT HACTPOEHHYHO FPaHILL, COOTBETCTBYHOLLMIA BbIXOA
BKIOUMTCA, 1 HaobopoT. Mogo6HLIM cnocobom MOXHO B napameTpe 60 HAaCTPOMTL TEMNEPaTYPHYIO
rpaHuLy Ans BKIOYEHNS OTOMMEHNS, HUKE KOTOPOM ByaeT BKMOYEH COOTBETCTBYHLLMIA BbIXOS,

lMcTepesnc npy nepekntoyeHnn coctaBnset npumepHo 5 °C.

4.1.17 Napametp Ne 27 - npepenbHbIA KOCUHYC ANA PerynupoBaHna apoccensimu

[laHHbIN napameTp onpeaenseT BENNYMHY KOCUHYCA, NPU KOTOPOW PErynsTop Kpome
KOHAEHCATOPHbIX CTYMNEHel HaYHET NCMONb30BaTh B NPOLECCe PerynnpoBaHns U MHOYKTUBHbIE
KOMMEHCUPYHOLLME CTYMEHN — APOCCENM (ECMIN OHW NOAKMKOYEHbI).

Ecnu aKTyaJ'IbeIVI M3MepeHHbIVI KOCUHYC «bonee VIH,D,yKTVIBHbIVI», YeM HaCTpOEHHaaA BENTMYMHa 3TOro
napameTpa, perynatop UCnonb3yet B perynnpoBaHnn TONbKO EMKOCTHbIE CTYNEHU (KOH,ﬂeHCaTOpr).

Ecnu e BennumHa KocuHyca B CETU U3MEHWTCS TakuM 06pasoM, 4To CTaHeT «b6onee eMKOCTHONY,
YeM npesenbHbIA KOCUHYC ANs PerynupoBaHus 4pOCCENsSIMU, PETYASTOP HAYHET UCMONb30BaTh MpU
PErynMpoBaH1N KOMBUHALMIO EMKOCTHBIX M MHOYKTUBHBIX KOMMEHCUPYHOLLMX CTYNEHEN.

CTaH,EI,apTHO Npwu NOCTaBke peryndaropa, Ui nocne ero tHuuManusaunn, Benn4mHa 3Toro napameTpa

yCTaHOBIEHa KaK HeonpegeneHHas (Ha aucnnee = .= = ). B aToM cnyyae perynsaTop He UCnornb3yeT B
perynmpoBaHuni BO3MOXXHO NOLKMOYEHHbIE APOCCENH (OHW ByayT BCE BPEMS OTKIKOYEHbI), U He
Pacno3HaeT H1 OAWH NPUCOEAMHEHHBIN APOCCENb Aaxe Npu 3amycke npoLecca aBTopacno3HaBaHmMs
CTyneHen.

Moapo6Hee cnocob perynnpoBaHust MHAYKTUBHBIMI CTYNEHSIMI ONMUCaH B CNELManbHOM pasaene.
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4.1.18 MapameTtp Ne 30 - HacTpoika aBapuiHbIX pexumoB (ABapus)
PeryJ‘IFITOpr Novar OCHalleHbl AByMA B3aUMHO HE3aBUCUMbIMIN quHKLWIFIMM Mna Aeapun .

e CUrHanusupyrowas dyHkumus Aeapus

e peicTBylOLWas dyHKUmMs Agapus

4.1.18.1 CueHanusupyrowas pyHkyus asapuu

[ns nHankauum HecTaHAaPTHBIX COCTOSIHWN PErynpoBaHus perynsTop OCHaLLEH Kak CBETOANOLOM
Aeapus Ha NULEBOII NaHenu, Tak 1 6ecnoTeHUManbHbIM KOHTAKTOM pene ,, Alarm “, BbiBeAeHHbIM
Ha pa3beM Ha 3adHew CTeHke npubopa.

HecTaHgapTHOE COCTOSIHWE MHOMLMPYETCS MUraHWeM CBeTOAMOAa Aeapusi M 3aMblkaHUEM KOHTaKTa
pene ,, Alarm “, B HopMarnbHOM COCTOSIHUM 3TOT CBETOAMOA NOraLleH W KOHTaKT pene ,, Alarm “
Pa30MKHYT.

Tak Ha3sblBaeMoe HeCTaHAapTHOE COCTOAHME, MNMPU KOTOPOM AOJTKHA CpaGGTbIBaTb CuUrHanusauus,
MOXHO 3aAaTb B NOOOYHOII BETBY napameTpa 30. CmrHanmsauwo MOXeT BblI3BaTb Mtobom 13
TPpnHaOUAaTU BOSMOXHbIX PEXUMOB , YKa3aHHbIX B Tabn.4.5.

CvrHanusauyo aBapum 0T MPOU3BOSILHOTO COCTOSIHUS MOXHO 3alaTh BBOZIOM HACTPOMKW 3TOMO
pexuma B noboyHoit BeTBM napametpa Ne 30. HacTpoiki MOryT NpuHAMATh YeTbipe pasiuyHble
3HaYeHNs :

1. 0 1- 0 ... pexum Ne1 - manblit TOK - He CUrHanM3MPyeTCs (M He BbI3blBAET HUKAKOrO
BENCTBUS - aKLn)

2. O 1-5 .. pexum No1 - Manbiit Tok - CUTHanManpyeTcst (HO He BbI3bIBAET HUKAKON
aKuum)

3. 0 I1-A ... pexum Ne1 - Manbiii TOK - He CUTHANU3MPYETCs (HO BbI3bIBAET ONPeAEneHHYI0
akumio)

4. 0 1-2 ... pexxum No1 - Manblit TOK - CUTHaNM3MPYeTCs (M OHOBPEMEHHO BbI3bIBAET
ONPeSeneHHy akuuio )

ABapUiHyI0 CUrHaNM3aLMI0 MOXHO TakuM e 06pa3oMm, kak onmcaHo B Npumepe ans pexuma Net
HaCTPOMTb ANs Nto6Ooro U3 Apyrux PeXMMoB . [INs HEKOTOPbIX PEXMMOB MOXHO KPOME CUrHanmM3aLmm
HaCTPOUTb (PYHKLMIO aBAPUIMHOM aKLuK (GencTams ).

CurHanmsaumio MOXeT Bbl3BaTb OAMH U3 HACTPOEHHbIX PEXIMOB, UMK NX KOMOMHaLMS. AKTMBaLMS
aBapUNHON CUTHaNW3aLMN HACTYNUT, eCIU HECTAHAAPTHOE COCTOSHUE AINTCS B TEYEHUE BPEMEHN,
ykasaHHOro B Tabnuue 4.5 B kauecTse Nepeoro Yncna (nepes HakmoHHON YepTon); BTOPOE YNCHO (3a
HaKIOHHOI YepToi) onpeaenseT BpeMs OKOHYaHWS aKTUBaLMN aBapuu NOCne NCHE3HOBEHMS
HeCTaHOapTHOrO COCTOSIHS, BbI3BaBLLErO cpabaTbiBaHWe CUrHanuaauun. Pexum, KoTopbIii Bbi3Ban
cpabaTbiBaHWe CUrHanM3aLmm, MOXHO NOTOM ONpeaenuTb B NoboyHom BeTau napameTpa Ned0
(cocTosiHWe aBapui).

B oTnuuKe OT HKeonMcaHHOMN JecTBYoWen (yHKLUMK Agapust , CUTHANM3MPYIOLLAs (DYHKLUNA He
OKa3sblBaeT HWUKAKOro BMWUSHWSA Ha PErynnpoBaHue.

Kpome BblILENpUBEAEHHBIX PEXVUMOB, CUrHANU3aLmio aBapuin CNPOBOLIMPYET TakKe U COCTOSIHIE, NpK
KOTOPOM He 3agaHa (Mpy Py4HOM 3ag4aHnn CTyNeHen ) Unn He MaeHTUdULMPoBaHa (Npu
aBTOPACMO3HaBaHWM CTyneHel ) XoTs Obl 04Ha HEeHyneBas EMKOCTHas CTyneHb. 1pn 3TOM COCTOSHIM

Ha pucnnee 6yayT murath fanHble : £ = 0.
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Tab. 4.5 : Asapusi — cueHanuzauusi

KMB systems

MWHWManbHas rpaHnLa npocaakm (napametp 31)

Ne | CocrtosiHue Onucanue MwH. Bpems
akTueauum /
OTKINIOYEHNS
1 |Manbii Tok | BenuuuHa Toka BTOpU4HOM 06MOTKM ATT MeHee 5/5 cekyHn
4eM MUHUMaTbHBIA U3MEPUTENbHBINA TOK
2 | CeepxTok BennumnHa Toka BTOpuyHO 06MOTKM UTT Bonblue | HeMeaneHHo
yeMm 120% HOMWHaNLHON yCTAHOBNEHHON ( = 6A /
1,2A)
3 |Moteps N3mepuTenbHoe HanpsikeHne He 0BHapyxeHo 5/5 cekyH
HanpskeHns | (< 30 Veff)
4 |Mpocagka CpepHee ckonb3siliee OAHOMUHYTHOE 3HayeHne | MakcumansHo
HaNPSHKEHWS | HANPSIKEHUS MEHbLUE YEM HAaCTPOEHHas 1MUHYTa(3aBMCHT OT

BENWNYMHbI NPOCaAKM)

5 | MepeHanpsi-

Cpe,que CKOnb3dwee OQHOMUHYTHOE 3HAa4YEHNe

MakcumanbHo 1

CKONb3AILLEe OAHOMUHYTHOE 3HAYEHWE aKTUBHON
MOLLHOCTM (NepeToK SHeprin oT noTpebutens k
UCTOYHUKY )

XEHVe HanpspkeHus 6onblue YeM HaCTPOeHHas MWHYTa (3aBUCUT OT
MaKCUManbHas rpaHuLa nepeHanpskeHns BEMUYMHI
(napametp 32) nepeHanpspkeHms)

6 | THDI> CpenHee ckonb3sLee OAHOMUHYTHOE 3HaYeHe MakcumanbsHo 1
THDI 6onblue 4eM HaCTPOEHHAs MakcUMarnbHas | MUHyTa (3aBUCUT OT
rpaHuua THDI (napametp 33); gencTsyeT npu BennumnHbl THDI)
Harpy3ke 5% ¥ BblLe

7 | THDU > CpepnHee ckonb3siLLee OAHOMUHYTHOE 3HAYeHNe MakcumanbHo 1
THDU 60nblue Yem HacTpOeHHas MakcumaribHas | MUHyTa (3aBUCUT OT
rpanvua THDU (napametp 34) BenuumHel THDU)

8 |CHL> CpenHee ckonb3sLee OAHOMUHYTHOE 3HaYeHe MakcumanbsHo 1
CHL Gonblue Yem HacTpOeHHast MakcMMarnbHas MUHYTa (3aBUCUT OT
rpaHuua CHL (napametp 35) BennumHbl CHL)

9 | Ownbka CpepnHee ckonb3silee 15-M1HyTHOE 3HaYeHne MakcumanbHo 15

KoMneHcaumv | kocuHyca nexut sHe npegenos 0,9L-1,00; MWHYT (3aBUCUT OT
LENCTBYET Npu Harpyske 5% 1 BblLle BEMUYMHBI KOCUHYCA)
10 | akcnopT OBHapyXeHo OTpuLaTENbHOE CpeaHee MakcumanbsHo 1

MUHYTa (3aBUCUT OT
BENNYMHbI aKTUBHON
MOLLHOCTH)

11 | MpeBblLLeHNe

KonuuyecTBO BKIMIOYEHUI HEKOTOPOWN CTYMEHN

HEMEANEHHO

(YaLLe BCEro HencnpaBHOCTL)

yucna NPEBbICNO JONYCTUMYIO rpaHuLy (napameTp 36)
BKMIOYEHNUIA

12 | Ownbka Mpw perynupoBaHuu oGHapyxeHa NoCTOSHHO 5 BKIKOYEHUI + 5
CTyneHu OT/INYHAsA OT HOPManbHOM BENNYMHA CTYNEHM BbIKMIOYEHNI

13 | Meperpes

CpeHee ckonb3sillee OAHOMUHYTHOE 3HaYEHMe
TeMnepaTtypbl 6onbLUe YeM HaCTpOeHHast
MaKcuUMarbHasi rpaHuua TemnepaTypbl (napameTp
37)

MakcumansHo 1
MWHyTa (3aBMCKT OT
BENNYMHbI
TEeMnepaTypbl)

14 | BHewHss
aBapus

3aMmKHyT Bxo4 BTOPOro Tapuda

5/5 cekyng

I'Ipmmeanme : BolgeneHHble KWUPHbIM LIJpI/IqJTOM pPeXuUMbl CTaHAAPTHO YK€ YCTaHOBIEHbI .
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4.1.18.2 [eucmeyrowas ¢pyHKyus asapull

He3aBucumo oT curHanuaupyroLlen qyHKLMM Agapusi MOXHO [N HEKOTOPbIX HeCTaHAAPTHbIX
PEXMMOB YCTAHOBUTb (OYHKLMIO aKuum (genctems ). Mo akumel NoHNMaeTCs BMELLATENbCTBO B
npoLecc perynupoBaHns, 0cobeHHO ocTaHoBKa paboTbl perynsTopa, 1 kak npasuro nocrnegyioliee
OTKITOYEHME BCEX PErynupyemblx cTyneHei. MepeyeHb akumii aaH B Tabnuue 4.6.

KMB systems

Ecnn xotum , 4To6bI perynaTop npu 06HapY)XeHUM HEKOTOPOTO 13 HECTAHAAPTHbIX COCTOSIHUIA
OTpear1poBars ykasaHHOMN akuyen , Heobxoammo B nobouHom BeTeM napameTpa 30 BbIOpaHHbIi

PEXUM HacTpouTb Ha BenuunHy A unn € (cm. npeabiayuyio rnasy).

CocTosiHus, KOTOpbIE HE NMpUBEAEHLI B Ta6n|/|u,e, He CMoCOOHbI BbI3BaTb HUKaKyt0 akuuio, U HaCTpOnUTb

3TO YKa3aHHbIM CrnocoboM Henb3s.

Tab. 4.6 : Akyuu Asapus

Ne | CocrosiHue [AnutensHoCTb [eicTaue (akums)
aKTMBALMW/OTKIKOYEHNS
1 | Manbii ok | 10/5 cekyHa OTKnOYeHMe BCEX BbIXOA0B KpOMe
NOCTOSIHHbIX
3 |Moteps HeMeLNEeHHO/5 CekyH OTKntoYeHne BCex BbIXOA0B
HanpsxeHus (BKNKYas NOCTOSIHHbIE)
4 |Mpocagka MakcumanbHo 1mMuHyTa(3aBueuT o1 | OTKIOYEHUE BCEX BbIXOA0B
HanpsHKeHUs | BENWYMHBI NPOCaaKy) (BKMKOYas NOCTOSHHbIE)
5 |MepeHanps- | MakcumanbHO 1 MuHyTa (3aBucuT | OTKMIOYEHME BCEX BbIXO0B
KEHME OT BENWYMHEI NEpeHanpsHKeHns) (BKNKYas NOCTOSHHbIE)
6 |THDI> MakcumanbHo 1 MuHyTa (3aBucut | OTKIKOYEHWE BCEX BbIXOAO0B
0T BenuunHbl THDI) (BKMKOYas NOCTOSHHbIE)
7 | THDU > MakcumanbHo 1 MuHyTa (3aBucut | OTKIMIOYEHWE BCEX BbIXO0B
0T BennyuHel THDU) (BKNKYas NOCTOSIHHbIE)
8 |CHL> MakcumanbHo 1 MuHyTa (3aBucut | OTKMIOYEHME BCEX BbIXOAOB
0T Benu4nHbl CHL) (BKMKOYas NOCTOSHHbIE)
10 |akcnopt MakcumanbHo 1 MuHyTa (3aBucut | OTKNKOYEHWE BCEX BBIXOLOB KPOME
OT BESINYMHbI aKTUBHOW MOLLHOCTH) | NOCTOSIHHbBIX
12 | Owwnbka 5 BKITIOYEHUI + 5 BbIKIIOYEHWI OtcTpaHeHue CcTyneHu (cum.
CTyneHu OnucaHve B pa3gene Huxe)
13 | Meperpes MakcumanbHo 1 MuHyTa (3aBucut | OTKIMIOYEHWE BCEX BbIXO0B
OT BENWYMHBI TEMNEPATYpbI) (BKNKYas NOCTOSIHHbIE)
14 | BHelwHss HeMeAneHHo/5 cekyHa OTKntoYeHne Bcex BbIXOA0B
aBapus (BKMK0Yas NOCTOSHHbIE)

MpuMeyaHue: BblgeneHHbIe XUPHBIM LUPUGTOM PEXUMbI CTAHAAPTHO Y)KE YCTaHOBIEHb! .

4.1.19 Napametpbl Ne 31 - 37 - npepencHble rpaHuubl ANA curHanusuvpytowen /

AencTByowWed (PyHKLMKU aBapun

Ecnu HaCTpOEeHa CUrHanusmpyoLlasa nnu ,D.eI7ICTBy}OUJ|aFI (*)yHKLI'VIFI aBapvuZ OT HEKOTOPbIX M3
COCTOSIHUI U3 Ta6ﬂMubI 47, H906XO,D,VIMO eLle onpeaenntb 3Ha4eHne npegernbHblX rpaHny,

COOTBETCTBYIOLLEN BEMUYMHDI, MPU NEPECEYEHUN KOTOPbIX AOMKHA CpaboTaTh CUrHanuaauyus, unm
OCYLLEeCTBUTLCA onpefeneHHoe aenctame (akuus). B Tabnuue npueegeHbl HOMepa napameTpos, B
KOTOPbIX XPAHATCA 3HA4YEHWS rpaHuLl, A1anasoHbl HACTPOWKM rPaHML, U X CTaH4ApTHbIE (3aBOACKME)
HaCTPOMKL.
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Mpegen konuyecTea BkntoueHuin (napameTp Ne36) npuBedeH B ThiCSYaX BKIOYEHNN.

Ecnun He HAaCTpOEeHa HW CUrHanM3upyoLwasa n Hu ,EleVICTBYPOU.LaFI qJYHKLI,VIFI aBapvu7| OT HEKOTOPOIo U3
3TUX COCTOSIHWA, COOTBETCTBYHOLWAA npefernbHaa rpaHnla He HOMUMPYETCA.

Tab. 4.7 : MpaHuyb! 8eU4UH A1 a8apUliHbIX PEXUMO8

Ne CocTosiHue lpaHuua- | [uanasoH HacTpoMku rpanuupbl | CTaHgapTHoe
HoMep 3HayeHue
napamerpa
4 | lNpocagka HanpskeHus 31 50 + 100 % Unom (nap. 18) 80 %
5 | lMepeHanpsikeHne 32 100 + 200 % Unom (nap. 18) 110 %
6 |[THDI> 33 1+ 300 % 20 %
7 |THDU > 34 1+300 % 10 %
8 |[CHL> 35 80 + 300 % 130 %
11 [ MNpeBblweHne yncna 36 10 + 2000 x Tbicay BkroveHun | 1000 x Tbicay
BKIMHOYEHMIA
13 |Meperpes 37 20+60°C 45°C

4.1.20 MapameTp Ne 40 - cocTosHMe aBapUNHBIX pexumoB (ABapus)

Ecrnu ycTaHoBneHa curHanuanpytowas yHKLmMs 0T Kakoro nmbo HeCTaHAAPTHOTO COCTOSHMSA
(napametp 30 ) , To B no6o4HOM BETBYM 3TOr0 Napametpa Ne40 MOXHO NPOCMOTPETb TekyLyee
COCTOSIHWE aBapuil Ha AaHHbI MOMEHT BPEMEHM.

CurHanusauuio MoXeT Bbi3BaTh N0OON 13 LEBATU BOIMOXHbBIX PEXUMOB, YKa3aHHbIX B Tabn.4.5.
MapameTp Ne40 crnyxut ans 6onee nogpobHOr0 onMcaHNs COCTOSIHWA, Bbi3BaBLUErO cpabaTbiBaHue
curHanusauuy . AsapuitHas curHanuaaums Obina Bbi3BaHa TEMU COCTOSHUAMM, KOTOPbIE UMEKT

3HaueHue .

4.1.21 Napametpbl Ne 43, 44 — nonHoe Bpems BKMKOYEHUS CTYNEHENW M KONU4YeCTBO
BKITHOYEHWUIN CTyNEeHen

B no6o4HoN BETBM JaHHbIX NapamMeTpoB MOXHO KOHTPONMPOBATL NMOHOE BPEMS, B TEYEHWE KOTOPOro
Oblna BKITOYEHA Kaxkaas U3 KOMNEHCUPYIOLLMX CTYNeHeN (napameTp 43 ), 1 KOIMYECTBO BKITOUYEHMUIA
OTAENbHbIX CTyneHen (napameTp 44 ) OT MOMEHTa NOCneaHEero 0bHyneHus.

BpeMFI BKNIOYEHUA MHOULNPYETCA B ThiCAYaX YacoB. I'IpM Maron Benu4nHe BPEMEHU €ro MOXHO
onpenennTb C TOMHOCTbIO 40 €ANHNUL, YaCoB. MakcumarnbHas BenumHa aaHHbIX 130 Tbicsy Yacos.

KonunyecTBo BKTOYEHMIA NPUBELEHO B Thicsiax. [1py HEBOMbLIOH BENMYMHE KOTMYECTBA BKITOUYEHMUI
YMCIO HaNMCaHO C AECATUYHON TOYKON , TaK YTO €ro MOXHO YCTAHOBWUTb C TOYHOCTBIO 10 JECATKOB
(vnm coTeH ) BKMoYeHun. MakcumanbHas BennumHa ganHbix 4 000 X Teicsy = 4 MunnmoHa
BKIHOYEHNH.

3HaueHus napameTpoB hOPMUPYIOTCS B ONEepaTUBHOI (SHEPro3aBUCMOI ) MaMSITU perynsTopa u
NPUMEPHO Kaxable 8 YacoB NepenuchIBAETCS B AHEPrOHE3aBUCUMYIO NaMSiTb, TA€ OHU COXPaHSIOTCS U
NPy OTKIIOYEHUN HanpsKeHNs. Bpemsi 1 KONMYECTBO BKMIOYEHNI , NPOM30LIEALLMX 3a NOCTeAHe
BOCEMb YacoB , NPY OTKIHOYEHIN HANPSHKEHUS UMW MPK MHULMaNMU3aLMK PErynsTopa He CoOXpaHsIeTcs.

B cnyyae 3ameHbl KOHLeHcaTopa Ui KOHTAKTOPa HEKOTOPOIA CTYNEHM, COCTOSIHUE CYeTUMKa
COOTBETCTBYIOLLETO BbIXOAa MOXHO OBHYNUTL B pexuMe pefakTMpoBaHuUs napameTpos.
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4.1.22 MNapameTtp Ne 45 - TN HeMcnpPaBHOCTM perynaTopa

B TeueHune perynnuposaHusa perynaTop nposoAnT C perynapHbiMyU UHTEPBaNaMu CO6CTB€HHyIO
ANarHoCTUKY. Pe3yanaTb| AOWarHOCTUKM MOXHO Y3HATb B laHHOM napamMmeTpe.

B ucnpaBHom cocTostHm oTobpaxaetcs Bennunta E= OO | roe nocneanme nea 3naka osHavatot
HOMep HeucnpaBHOCTI. ECIM e aTa BENWUMHA HEHYNEBast, 3TO 03HAYAET, YTO PErYNATOP OBHAPYKMM
KaKyto B0 HeNcrpaBHOCTb. ATO COCTOSHUE He [OMKHO 0BSI3aTeNbHO 03HaYaTh, YTO PErynsSTop
BbILUEN M3 CTPOS — B TakoM CIlyyae HeoBGXOANUMO CBSI3aThCs C MOCTABLLMKOM PerymsiTopa i coobLuTs
eMy 0TOBPaXeHHbI Ha MHAMKALMY HOMEP HEUCTIPABHOCTU. TO AACT BOIMOKHOCTb CrIELManiucTam
MOCTaBLLMKA ONPEAEnuTb CIOCOB YCTPaHEHHS! HEMCTPABHOCTY.

4.1.23 MapameTp Ne 46 - cocTosiHMe BpeMeHU perynupoBaHus

[Mpu onNTMMM3aLMK HAaCTPOEK PerynaTopa MHorga Bo3HukaeT notpebHocTb bonee nogpobHoro
nccnenoBaHWs BPEMEHN perynnpoBaHus. TekyLlee 3HaYeHe pacyeTHOrO BPEMEHW PerynnpoBaHus
MOXHO y3HaTb B 3TOM NapameTpe - BpEMS MHAULMPYETCS B CEKYHAAX , OCTAOWMXCS A0 CNeAyHLero
PETYNNPYIOLLEro BO3AEACTBMS .

Utobbl MccnenoBaHne BpEMEHM PerynnpoBaHns UMeno CMbIC, PEFYNMpPOBaHME NPy 3TOM HE MOXET
ObITb OCTAHOBIEHO — MOTOMY TOMBKO NPU N306PaXEHUM 3TOTO €AMHCTBEHHOIO NapameTpa
OZHOBPEMEHHO pa3peLLeH NPOLEeCC perynupoBaHus. ApyriM UCKIioYeHeM npu 306paxeHnn 3Toro
napameTpa SBNseTCA aBTOMaTUYECKMIA BO3BPAT Ha N300pakeHNe N3MEePEHHbIX BENNYMH. ITOT
aBTOMATMYECKWIN BO3BPAT HACTYNUT NPy NPOCMOTPE 3TOr0 NapameTpa Yepes 5 MUHYT OT NocneaHero
Ha)xaTus KHOMKM ( Npu MHAMKaLuW moboro gpyroro napametpa yxe yepes 30 cekyHa).

4.1.24 Napametpbl N2 50,51,52 - apgpec npubopa, CKOPOCTb nepeaayu AaHHbIX U
NPOTOKON KOMMYHMKaLUm

ﬂaHHbIe napameTpbl UMEKOT CMbICIT TOJTbKO ANA I'IpVI60pOB, OCHaLLIEHHbIX MHTepd)eVICOM
JJVICTaHLWIOHHOVI KOMMYHUKaLWK.

[Mpw NOAKNKOYEHNN KOMMYHUKALWMOHHON NMHUKM K npubopy Heobxoanmo 3apathb agpec npubopa
(napameTp Ne50) Ha ogHO 13 3HaueHWi B amanasoHe oT 1 go 253 (agpeca 0, 254 n 255 BbigeneHb!
A5 cneumanbHbIX 3agad — Nonb30BaTento UCnonb3oBaTh WX 3anpeLyeHo). Eciv k
KOMMYHMKALMOHHOW FIMHUM NOAKMHOYEHO HECKONBKO NPUOOPOB, KaKAbIA U3 HUX LOIMKEH UMETb CBON
OpUrMHanbHbIN agpec.

CkopocTb koMMyHuKauuu (napameTp Ne51) MOXHO HAaCcTPOMTb Ha OAHO M3 3Ha4eHnn 4,8-9,6-19,2 kBd.
CraHgapTHO nocTaBnsemas ¢ perynsTopom nporpamma KOMMYHUKaLMN UCNoNb3yeT (OUPMEHHBIN
KOMMYHMKaLMOHHBIN npoTokon KMB. 3ToT npoTokon 3agaercs W3roToBUTENEM NYTEM HAaCTPOMKM

napametpa Ne52 Ha sennunny PO, C Lenbio obecnevyers BOIMOXHOCTI NOAKMKYEHNS PErynsTopa K
NpVKNagHbLIM NporpamMMam OH LONONMHUTENbHO 060pyA0BaH KOMMYHUKALMOHHBLIM MPOTOKOMOM

Modbus-RTU. 310t npoTokon MoxHo 3apaTb kak npotokon P In / P 1E / P 10 (6esnap/
YeTHbIe Napbl / HeYeTHbIe napbl). NoapobHOEe onucaHKe NPOTOKONa NpeBbIlaeT 06beM AaHHOTO
PYKOBOZCTBA W NMpu HEOBXOAMMOCTM €ro MOXHO CKOMMPOBATb Ha cante www.kmbsystems.eu , nnu
3anpocuTb y NPON3BOAUTENS.

HacTpoeHHble 3Ha4eHWs COXPaHSIIOTCS M NPY UHULUAIU3ayuU perynsatopa (CM. onucaHue Aanee).

4.1.25 MapameTp Ne 55 — yactoTa cetu

[insi NpaBUMbHOTO BbIYMCIIEHNS U3MEPSIEMbIX 3HAYEHMIA KBAHTOBaHWE MOAKIOYEHHOMO HANPSKEHNS 1
TOKa [OMMKHO YNpaBnsTLCs B YHKLMM OT YacTOThbl CETW. YacToTy CeTu perynstop onpegenset no
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KpaTHOCTU Nepexoa0B Yepes HOMb CUrHana HanpsikeHus. KBaHTOBaHWE HanpsikeHWst U Toka B
3aBMCHUMOCTI OT HACTPONKM JAHHOTO NapameTpa NPOBOANTCS CriedytoLym obpasom:

F= R.... HenpepbiBHOe KBaHTOBaHME B hyHKLIM OT M3MEPEHHON YacTOTbl (CTaHAapTHas
HacTpowka)

F=50.... dukeuporaHHoe KBaHTOBaHWE OTBevatolLee yacToTe cetn 50 Hz
F=B60.... hukeuposaHHoe kBaHTOBaHMe OTBevalolLee yacToTe ceth 60 Hz

B GONbLUMHCTBE Cy4aeB ONTUManbHOI SBNSETCS HAcTPOiika Ha 3HadeHne A. KeanTosaHve
N3MEPSEMbIX CUTHANOB NPY 3TOM HEMPEPBIBHO YNPaBNSETCS B (DYHKLMN OT CPEHEN0 CKOMb3ALLEr0
3HaYeHMs N3MEePSIEMON YaCTOTbl NPU LLMPUHE BPEMEHHOTO OkHa 10 cekyHa B ananasoHe 43 — 67 Hz.
B cnyyae, korga HanpshkeHWe HaCcTONMBKO UCKAXEHO, YTO ero YacToTy HeMb3s U3MEPUTL C

[10CTaTO4HOI TOYHOCTBH0, MOXKHO NepekmniounTb napameTp Ha sHaverns 90 unn BO. Vamepsembie
curHansl ByayT Toraa KBaHToBaThCS € (PUKCUPOBAHHOM CKOPOCTBIO, OTBEYAIOLLEN HACTPOEHHOM
4acToTe CETU, HE3aBUCUMO OT U3MEPEHHOrO 3HAYEHNS YaCTOTbI.

4.1.26 MNMapametpbl Ne 56, 57 - wMpMHA OKHA ANA BbIYUCNEHUA CPEAHUX U
MaKCMManbHbIX/MUHUManNbHbIX 3HaYeHUN

Hapsgy ¢ uHavKaLmei MrHOBEHHbIX 3HaYEHU N3MePSEMbIX BENWUYMH, PETYIATOP BbIYMCNSET U
3anOMMHAET Takke 1 CPeAHUE U 3KCTpeMasnbHble (MakCMyM/MUHUMYM) 3HayeHns. LnpnHa okHa ans
BbluncneHus makcumyma THD, CHL, BbICLUMX rapMOHMK 1 TEMNepaTypbl (UKCMPOBaHHAs 1 paBHa 1
MWHYTE, Y OCTanbHbIX BENNYMH €€ MOXHO HAaCTPOWTb B Anana3oHe oT 1 MUHYTbI 40 7 AHel no
Tabnuue 4.8.

Tab. 4.8 : LLlupuHa oKoH 05151 8bIMUCTEHUS CPEBHUX U SKCMpeMarlbHbIX 3HaYeHuU(
mowHocmel U KOCUHyca

Map.Ne HasHauveHue CTaHgapTHas
BENMYMHA
56 LLiupuHa okHa ANS BbIYUCNEHUS CpeHEro KocuHyca Acos 1 7 oHen
cpegHux molHocten APac, APre
o7 LnpurHa okHa 415t BbIYUCNEHWS MUHUMASIBHOMO KOCMHYCa mincos 15 MUHYT
1 MakcuManbHbIX MoLHocTen maxPac, maxPre n maxdPre

[Mpu yka3aHHbIX CTaH4APTHbIX HACTponKkax BenuunHbl Acos, APac, APre npegcrtaensioT coboit
CpeHUA KOCUHYC, CPELHIOK0 aKTUBHYIO MOLLHOCTb, CPELHIOK PEeaKTUBHYIO MOLLHOCTb 3a nocnegHue 7
[Hen.

AHanorm4yHo BenuYMHbI mincos, maxPac, maxPre, maxdPre npeacTaBnslT coboii MUHUMAnbHOe
3HaYeHMe 13 CPeAHUX OLHOMMHYTHBIX BEMUYMH KOCKUHYCA, 1 NOLOBHBIM CNOCOBOM BbIYMCTIEHHbIE
MaKCUMarbHble 3HaYEHNS aKTUBHO, PEAKTUBHOM, HEAOCTAOLLEN PEaKTUBHON MOLLHOCTEN 3a nepuoa
OT nocneaHero 06HyneHus.

[LInpuHa okoH moxeT HacTpansatbest Ha {— 19 — IH-BH - Id -1d , uto o3navaet 1 muHyTa -
15 MuHYT — 1 yac — 8 yacoB — 14eHb — 7 gHew. [Py 3MEHEHMM LWMPUHBI OKHA aBTOMATNYECKM
0BHYNSTCA COOTBETCTBYIOLLME CPEAHMNE UMW AKCTPEMArbHBIE BEMUYMHBI, U X BbIYUCTIEHNE
Ha4WMHaeTCs CHOBA.
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4.1.27 NapameTtp Ne 58 - unaukaumua temnepatypoi B °C/ °F
,U,aHHbIM napamMeTpoM HacTpauMBaeTCA MHONKAUMA TeMNEepaTypbl B rpagycax LleJ'IbCVIFI nnm
®dapeHreiTa.

COOTBETCTBEHHO M3MepSieMble BENUUYMHbBI — MrHOBEHHas Temnepatypa (Temp), MakcumanbHas
Temneparypa (maxTemp), W napameTpbl aBapuitHas rpaHuLa neperpesa (napametp 37), rpaHuua
BKIMKOYEHWS OTONNEHNS (napameTp 59), rpaHuua BKMoYEHUS oxnaxaeHns (napametp 60),

o o o
VHAMLVMPYIOTCS Ha AUCTINEE B BbIBPAHHOI PA3MEPHOCTY, YTO NOKA3aHo CMMBOMOM L v F .

4.1.28 MapameTpbl Ne 59,60 — rpaHULbI BKIOYEHMA OXNaXAEeHMA U OTONNEHUA

Ecnwn B napameTpe 26 0auH 13 BbIX040B Obln HACTPOEH NS BKIIOYEHWS OXNAXKAEHUS UMK OTONNEHMS,
T0 B napametpe 59 unn 60 MoxxHO HacTpouTb Tpebyemyto rpaHuLy Temnepatypbl. [MCTepesnc
BKITIOYEHMS 1 BbIKIIOYEHUS cocTaBnsieT okono 5°C. lnana3oHbl HACTPONKMA U CTAaHAAPTHBIE 3HAYEHUS
npueeaeHsb! B Tabnuue 4.1.

Ecnu H1 oguH BbixoA He Obin HaCTPOEH Ha BKITHOYEHNE OXNaXaeHua UIun oTonnieHnd, 1o
COOTBETCTBYHOLWAA rpaHnLa TepaeT CBOe 3Ha4eHne 1 NOTOMY He MHOULNPYETCA.
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4.2 Ymo4HeHue eenluquH cmyneHeu

Ecnw perynatop HacTpoeH Ha aBTOMaTUYECKOE pacno3HaBaHWe MOLLHOCTEN CTYNEHEN, OH ero
OCYLLeCTBUT BCErga nocne UCHE3HOBEHUS HAaNPSKEHWS, UV NOCHe MHULManu3aumm.

lMocne YCNeLwHOoro OKOH4aHUA aBTOMaTU4eCKoro pacrno3HaBaHuA MOLI.I|HOCT9I7I CTyI'IeHeVI oTtaenbHble
M3MEpPEHHbIE BENMNYNHBI MOLU|HOCTGI7I 3anuuyTca N Ha4HETCA NPoLEeCC perynimpoBaHua . I'Ipm 3TOM
BCE U3MEPEHHbIE N 3aNnCaHHbl€ BEJTUYUHDI 6yﬂyT 0003HaYeHbI Kak «elle He YTOYHEHHbIE » . CTyrIeHb
, BEJIM4MHa KOTOpOVI «eLe He YTO4YHEHa» , MOXHO OTJIMYNTL N0 MeANneHHO Mmrarom,eﬁ [eCATUYHON
TOYKE . (npmmepHo 1X 3a CeK., B OTNIMYME OT 4acTo MVIFaIOLU|9I7I [ECATUYHOMN TOYKN y OTCTpaHeHHOI7I
CTyneHn — CM. onncanue ,qanee) .

Bo Bpems perynupoBaHns Npu NOAKIIOYEHUM U OTKIOYEHUW CTYMEHEN PETYNSTOP HenpepbiBHO
NPOBOANUT U3MEPEHNS. [1N151 KaXKOON «ELLE HE YTOYHEHHOMY CTYMEHU OH BbIYMCAISIET CPELHION
BENWYMHY 1 Npu HakonneHun okono 100 3Ha4eHWn 3TON CPEeaHEN BENNYMHON 3aMEHNT
nepBOHaYasnbHyK BENUYMHY CTYNEHM, ONpeaeneHHyo Npu aBTOMaTYECKOM pacro3HaBaHnm.
OpHoBpemMeHHO 0603HAYNT 3Ty CTYNEHb KaK YTOUHEHHYH U B AamnbHENLLIEM ee YTOUHEHME YKE HEe
Npou3BOaNT .

Tem caMbIM UCKMIOYAOTCS BO3MOXHbLIE HETOYHOCTY M3MEPEHNA Npu aBTOPaACNO3HaBaHUN.

Ecrnv BennumnHbl CTyneHen 3agaHbl BpYYHYH (C NOMOLLIO MPOrpamMMbl KOMMYTaLUK U BENUYUHBI
MOLLHOCTW HauMeHbLLIEN CTyNeH, MO0 BBOLOM CTyNEHe B napameTpe 25), nocnegytouee nx
YTOYHEHME He NPOBOANTCS. TOYHO TaK e He NPOBOAMTCS YTOYHEHNE BO3MOXHBIX MHAYKTUBHbIX
CTYMNEHeN .

Mpu HAaCTPOEHHOM aBTOMATUYECKOM PACMO3HaBaHNM MOLLHOCTEN CTYNEeHe NpOLECe YTOUHEHNs!
MOXET ObITb BHOBb 3anyLLEeH 1 KOrAa yrogHo BO BpeMs perynuposaHus . Ecnv perynsatop
ONPEZeNAT, YTO HEKOTOPbIE 13 KOHAEHCATOPOB MOBTOPHO MOKA3LIBAIOT NPY 3aMepaXx UHYH0 BEMUUMHY,
YeM OH M3MEepUIT NPy aBTOPACNO3HABAHIUN , 1 BENNYMHA OTNINYAETCA HE Ha LENbii NopsaaoK (To ecTb
B MHTEpBare oT 1/2 [0 2X KpaTHO ) OT 3HaYeHMs 3annUCaHHOro B MAMATY , 3aMyCTUTCS NPOLIECC
YTOYHEHNS. TeM CaMbIM MOXET ObITb UCKIMIOYEHO BIUSHUE U3MEHEHUSt EMKOCTI KOHAEHCaTopa
(cTapeHue AUanekTpuKa, 3aMeHa KOHAeHcaTopa U ap.)

4.3 CueHanusayusi u omcmpaHeHue HeucnpasHol cmyneHu

B HacTpoitke aBapuitHoro pexuma (napametp 30) MOXHO BbiGpaTh CUrHANMM3UPYHOLLYHO UK
LEeNCTBUTENBHYIO (DYHKLMIO aBapuin Npu 0BHaPYXEHUM HEMCNPABHOW CTYNEHMU.

Ecrnm 6bina yctaHoBneHa xoTs 6bl 04Ha M3 3TUX ABYX (hyHKLMIA, PETYNATOP NPU OTKIKOYEHUN 1
OTKIHOYEHUN OTAEMNbHbLIX CTYNEHEN B NpoLiecce perynupoBaHus NpoOBOAUT TEKYLLMIA KOHTPOMb
W3MEHEHWS PEAKTUBHOM MOLLHOCTMW B CETW U CPABHUBAET €€ C 3aniCaHHO BENIMYUHON MOLLHOCTY
cTyneHu. Ecnm koMMyTaLms HEKOTOPOJ CTYNEHN MHOTOKPATHO HE BbI3bIBAET afleKBaTHOrO M3MEHEHUS
peaKTMBHOM MOLLHOCTW B CETW (M1 3TO M3MEHEHME CUMBHO OTNMYAETCS OT 3an1CaHHON BEMMYNHDI
CTYNEHW) , PErYNATOP 3Ty CTyneHb 0603HAYNT Kak HEUCTPABHYIO 1 B CIy4ae HaCTPOMKM
COOTBETCTBYIOLLEN AENCTBUTENBHON (DYHKLMM aBapuii ee OTCTPaHWUT U B JarbHenLeM
perynupoBaHuy BPEMEHHO 3Ty CTYNEHb He UCMOMb3yeT .

[ns curHanusaumm OTCTPaHEHNS! CTyNEHU MOXHO UCMONb30BaTb CUrHANM3NPYHOLLYI0 DYHKLWIO
asapui (napametp 30) . Ecnin ogHOBpeMEHHO He Bbina HacTpoeHa AenCTBUTENbHAs (YHKLMS
aBapui, perynsatop HeUCnpaBHY CTyNeHb TOMbKO 0B03HAYMT M BbI3OBET CUTHANM3aLMo aBapum , HO
03HAYEHHYI0 CTYNEHb NPOJOMKAT UCMONL30BATH B PETYNMPOBaHUK . HoMep HencnpaBHOM CTyneHu
MOXHO YTOYHUTb NO BLICTPO MuratoLLei (3XCeK.) 4eCATUYHON TOYKE B AaHHbIX O BEIMYMHE CTYMEHM B
noboyHol BeTBU NapameTpa 25, (B 0OTNNYME OT MEANEHHO MUTAIOLLEN, O3HAYAIOLLEN eLe He
YTOYHEHHYIO CTYNEHb — CM. OMUCAHME BbILLE).
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BpeMeHHO oTCTpaHeHHas CTyneHb nepuoaunyeck (5 gHen ) npoBepseTcs OBHOKPATHLIM
BKMoYeHeM. Ecnin perynstop o6HapyXuT, YTO NOLKMOYEHWNE JaHHOW CTYNEHN BbI3BANO
COOTBETCTBYIOLLYIO (C LONYCTUMbIM OTKITOHEHWEM) PEAKLMIO B CETW, TO BEPHET CTyneHb 06paTHO B
NPOLECC PerynupoBaHus, 1 B CyYae HAaCTPOEHHOTO aBTOPACNO3HaBaHWS CTyNeHeil OQHOBPEMEHHO
NpoBedeT Haf Heit MPoLecC YTOYHEHNS. Tak MOXET aBTOMAaTUYECKN BEPHYTLCS B PETYNUPOBaHME,
HanpyMep OTPEMOHTUPOBAHHAs CTYNeHb (HanpuUMep NpK 3aMeHe CropeBLUNX NpeLoXpaHUTenen).

Ecnu perynaTop He BEpHET OTCTPAHEHHY CTYNeHb B NPOLECC PErynupoBaHna aBToMaTn4ecku ,
BO3BpaT OCYLEeCTBUTCA B Cneayownx cnyyaax :

*  MpepblBaH1EM NUTAKOLLETO HAMPSHKEHUS UMW MHALMANU3aLmMei perynsrTopa

*  pedaKkTUPOBaHMEM BENWYMHBI ATOM CTYNEHN NGO peaakTUPOBaAHMEM HEKOTOPOrO K3
napameTpoB 21 ... 23 (nporpamMma KOMMyTaLu, BENUYNHA HAVMEHBLLETO KOHAEHCaTopa,
KOMMYEeCTBO KOHAEHCATOPOB)

*  MpOBEfEHNeM NPOLIECCa aBTOPACNo3HaBaHIUS MOLUHOCTEN CTyneHeil

MHﬂVIKaLWI}O N OTCTpaHEHUE HeMCHpaBHOVI CTyNeHW MOXHO HAaCTPOUTb TONbKO ANA KOHAEHCATOPHbIX
CTyI'IeHeI7I — BO3MOXHbl€ JpOCCEIbHbIE CTYMNEHN HE KOHTPONPYHOTCA.

4.4 PezynupoeaHue ¢ noMowbto dpoccenell

[insi BO3MOXHbIX Cry4YaeB [ekoMMeHcaLum ceTv nprbop no3BonsieT NOAKMI0YaTh K CBOUM BbIXO4aM
Apoccenu. Cuctemy aekoMneHcaLym MOXHO pean3oBaTh kak KOMOUMHUPOBAHHY!IO, koraa K
PErynsTopy NOAKMIYEHb! Kak APOCCENM, Tak U KOHAEHCATOPbI, UMM e MOXHO NOAKIOYUTL TOMbKO
Apoccenu. B cnyyae cuctembl 6e3 KOHAEHCATOPOB CKOPOCTb perynupoBaHus GyAeT BblUMCTISATLCS Ha
OCHOBE MOLLHOCTM HaUMEHBLLETO NOAKIIOYEHHOTO APOCCENS.

Ycnosuem 15 BO3MOXKHOCTW perynupoBaHus ApoccensiMm SBNSeTCs HacTponka npedensbHoro
KOCWHYCa Ans APOCCENbHOrO perynupoBanus (napameTp 27) Ha BenuunHy B npegenax 0,8 nha. — 0,8

emMK. Ecnv 3TOT napameTp HacTPOEH Ha HeonpeaeneHHyto BENMUMHY (Ha gucnnee = .= < ),
perynupoBaHue ApoccensiMm He NPOBOAMTCS (ECINM K HEKOTOPbIM BbIXOAAM NOLKIOYEHbI APOCCENH,
OHW ByayT BCE BPEMS OTKIMHOYEHbI).

Ecnu BenuunHa npeaenbHoro KOCUHyca s 4POCCENbHOM PErynMpoBaHIs HACTPOEHa Ha HEKOTOPYHO
LEACTBUTENbHYH BENUYMHY, APOCCENb BKIIOYATCS B CMIELYIOLEM Cyyae:

i PerynﬂTop yXe OTKNH4KN BCE KOHAEHCATOPHbIE CTYNEHU

 KocuHyc B ceTi NocTosiHHO «Bonee eMKOCTHOM», Yem Tpebyemblii U OJHOBPEMEHHO OH
«boree eMKOCTHONY, YeM HACTPOEHHas BENNYMHA NPEeLenbHOM0 KOCUHYCa NS APOCCENbHOO
perynupoBaHus

*  [INUTENbHOCTb TAKOro COCTOSHWS NPEBLILLAET NATUKPATHOE HACTPOEHHOE BPEMS
perynupoBaHusi B obnactu nepekomnencaumuv (napametp Ne 3,9)

XoTs 6bl K OAHOMY BbIXOZY NOAKIOYEH APOCCENb U OH UMEET TaKyH BENMNYMHY, YTO MOCTe ero
MOAKIOYEHUS! MOXHO A0PErynnpoBaTh KOCUHYC [0 TPebyeMoro 3HaYeH!si C MOMOLLbIO
KOMBWHaLMM KOHAEHCATOPOB, TO €CTb HE HACTAHET COCTOsIHME BOMbLION HEAOKOMMEHCALMM.

Ecnmk perynatopy noAKM4YeHO HECKOBbKO ,El,pOCCGJ'IGVI, NOAKNKYUTCA BCeraa Hanbonee
I'IO,EI,XO,EI,FILUMVI Mo cBoe MOLLHOCTH , a CJ'IG,D,WOLIJ,VIVI NOAKNKYUTCA NPU NPOAOITKEHNUN
BbILLEONMUCAHHOIO COCTOAHNA ONATL N0 UCTEYEHUU NATUKPATHOIO HaCTPOEHHOro BpEMEHN
perynnposaHus B obnactu nepekomneHcauun .

Ecnun HekoTopas komGuHaLms gpoccenei yke NOAKMoYeHa, 1 HaCTyNNUT COCTOSHUE
HEAOKOMNEHCALMK, TO MO UCTEYEHUIN HOPMANBHOTO BPEMEHW PEryNNpoBaHus B 06nacTu
HegokoMneHcauun (napameTp 2,8), OTKMIOYMTCS Takoe KOnM4ecTBO APOCcenen, YTobel He HacTano
COCTOSIHME NepeKoMMeHcaLm.
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[lexomneHcypytoLme Apocceni MOXHO NoakmioyaTh K Bbixogam Ne5 1 cnefyiolumm no Bo3pacTaHmio.
Bbixogbl ¢ 1 N0 4 BblaeneHb! UCKMHYUTENBHO AN KOHAEHCATOPHbIX CTYMEHer, MOTOMY YTO fJaHHbIe
BbIXOZbI UCMONb3YET PErynsiTop B NPOLECCE aBTOPACMO3HABAHNS NOAKIIOYEHNS.

C Lenbto onpeaeneHu st MOLWHOCTM APOCCeneil MOXHO UCMOoNb30BaTh U NMPOLIECC aBTOPACMO3HaBaHMS
CTyneHei, TONbKo nepes aTUM 06s13aTenbHO A0MKEH ObITb HACTPOEH NPeenbHbIA KOCUHYC Ans
APOCCENbHOro perynupoBaHus (napameTp 27) Ha HEKOTOPYIO LEeNCTBUTENbHYIO BENMYMHY. Ecnin aToT

napameTp HaCTPOEH Ha HeonpeaeneHHyo BENWYMHY (Ha AUCnnee = .= = ), perynstop npeanonaraet
YTO K €ro BbIX0AaM HUKaKue APOCCENM He NOAKMIOYEHbI @ NOTOMY Pacrno3HaHbl OHU He ByayT.

Mocne VHULManu3auum perynsTopa 3HadeHue napameTpa Ne27 yctaHaBnmBaeTcs Ha
HeonpefeneHHoe, Tak YTO CTaHAAPTHO APOCCENBHOE PEryNIMPOBaHIE OTKIIOYEHO.

4.5 BpemeHHasi npuocmaHo8Ka pe2ynuposaHusi

Korpa perynaTop HaxoAuTCA B peXnme perynmpoBaHusa (He NEePEKNoYeH B Py'-lHOﬂ), Ha gucnnee
V|306pa>|<eHa OAHa N3 N3MEPEHHbIX BENNYMH U PETYNATOP OCYLLECTBNAET NPOLECC perynmpoBaHia B
COOTBETCTBUM C pe3ynbTaTtaMiu I/I3MepeHVIl7I N HaCTPOEHHbLIMU NapamMeTpamMun.

Ecnu nepekntounm perynstop kHonkoin P ([apameTpbl) Ha u3obpaxeHue napameTpoBs, MpoLecc
PEryNNpoBaHu1s BPEMEHHO OCTAHOBUTCS. BbIXOAHbIE pene Npu 3TOM OCTaHyTCs B COCTOSHWM , B
KOTOPOM OHUM HAaXOLAWNNCh B MOMEHT OCTaHOBKM . Perynsatop npegnonaraet , YTo NepcoHan xodet
MPOBECTM KOHTPOIb UMW U3MEHEHME HEKOTOPbIX MapaMeTPOB , U 40 OKOHYAHWS 3TON NpoLeaypbl
COCTOSIHUS BbIXOI0B HE MEHSIET (Pa3yMeeTCs, NpeanonaraeTcs , YTo He HacTano HEKOTOpoe U3
HeCTaHOapTHbIX COCTOSHWI , Kak HanpUMep NponagaHne U3MEpUTENBHOMO HanpsKeHns). B MOMEHT,
KOraa nepcoHan Haxatuem KHonku M (u3amepsieMble BEMUUYMHBI) BKITOYNT COOTBETCTBYIOLLMIA PEXUM
WHAMKaLmuK, Npubop NPOJOMKUAT perynnpoBaHue.

Ecnu nepcoHan He OCYLLECTBUT 3aKNOUMTENbHOE NEPEKioYeHNe Ha PEXUM UHAMKALMK M3MEPEHHBIX
3HaYEHNI, PErYNSTOp NEPEKNIOUNTCS Ha 3TOT PEXUM aBTOMATMYECKM NpuMepHO Yepe3 30 cek. oT
NOCNEeAHEero HaxaTtua no6oit KHOMKY .

VicknioyeHreM SBNSeTCA MHAMKALMS BPEMEHU PerynnpoBanns (napameTp 46) — B aToM cnyyae
BPEMEHHO OCTAHOBMEHHOE perynmpoBaHue 3anyCcTUTCS CHOBA, YTOBbI MOXHO ObIN0 BUAETb peakuuto
perynsTopa. ABTOBO3BPAT Ha PEXUM 130BPpaXEHNS U3MEPEHHbBIX 3HAYEHW NPU 3TOM NPOU3ONAET
yepe3 5 MUHYT.

Mopo6HbIM e o6pa30M NpOMUCXoauT N NPUOCTAHOBKA BO3MOXHO NPOTEKALLEro B 3TO BPEMA
npouecca aBTopacno3HaHnA NOAKNKYEHNUA Nnu MOLIJ,HOCTGI7I CTyrIeHeVI , C TEM NULLb OTITUYMEM , YTO
KOraa npuocTaHOBIIEHNE 3TOr0 peXMma 3aKOHYEHO , OH NMPOBOAUTCA BCErda CHoBa C CaMoro Ha4ana .

4.6 Pexum ,,Py4Hou*

Mpy MOHTaXe W NPOBEPKe PerynsTopa WHorLa BO3HUKAET HE0OX0AMMOCTL NpoBepuTL paboTy
OTAENbHbIX CTyNEHew, YTo MOXET NoTpeboBaTh OTKMIOYEHNE NPOLecca perynnpoBaHms Ha bonee
L0Nroe Bpems.

B aTux cnyyasx perynsrop MOXHO NepekTioyYnTb B PEXUM , B KOTOPOM OH MPOBOAMT TOMBKO
N3MepeHue 1 MHAMKALMIO AaHHbIX . [lepexriioyeHne B 3TOT PEXUM OCYLUECTBISETCH OAHOBPEMEHHbIM
HaxaTuem kHorok M v P Ha Bpems 0kono 6 cek. (noka He 3amuraeT ceetoanon Py4Hou ) . Takum
e cnocoboM MOXHO BEPHYTLCS 06paTHO B PerynupoBaHie .

B pexume PyyHoll Henb3si NpOCMOTPETb UMW M3MEHUTb NapaMeTpbl — MOXHO TONbKO NOAKM0YaTh
WM OTKMKYaTb OTAEMbHbIE BbIXOAbI PETYNATOpa .
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Mocne nepekntoyeHuns perynstopa B Py4HOU pexiM BCE BbIXOLbl OCTAOTCS B COCTOSIHIM, B KAKOM
OHU HaXxoaMNKCb BO BPEMS PEryn1poBaHus nepes nepekmniodeHnem . COCTOsHWE BbIXOLOB MOXHO
nocrnesoBaTenbHO BPYYHYH MEHSITb - MOCHE HaxaTiu KHOMKK P B JaHHOM cryyae oTobpasuTcs

COCTOSIHME AAHHOrO BbIXOAA (Hanpumep . O -0 - Bbixog 1 ceityac oTkmioueH ). Mexay
OTZENbHbIMW BbIXOAAMMU MOXHO NEPEKNYaTbCs C NMOMOLLbIO KHOMOK 7, 4 U MBMEHATb UX COCTOSIHUE
nopo6HO Kak napameTp perynstopa. MaMeHuTb COCTOsIHME BbIX0Aa MOXHO TOMbKO B peXuMe
peaakTMpoBaHUs M npu aToM OyaeT BblAePXNBATLCS BPEMst GOKMPOBKM NOBTOPHOTO BKITIOYEHNS .

Ecnn s Py‘-IHOM pexXnumMe NCHE3HET HanpsXeHue, npun ero BO306HOBNEHMM perynaTtop ondatb
nepel7|,c|,eT B Py‘lHOﬂ pexum. I'IpM 9TOM rocrnenosaTenbHO BKNKOYAaTCA BCE BbIXOAbI , KOTOPbIE Obinu
BKJTlO4EHbI Nepea NCYE3HOBEHNEM HaNpsAXeHUA (COCTOFIHVIFI BbIX00B 3aI'IOMVIHa|OTCF|).

BHumanue ! B pexume PyyHoll penctayrowme dyHkUmm aBapuia (cM. napametp 30) oTknoueHb! !

4.7 Py4HOe eMewamesibcmeo 8 Nnpoyecc pe2ynuposaHus

C LEenblo U3y4eHUA peakunn perynaropa Ha USMeHeHmne OLUMOKM perynnpoBaHns MOXHO Bbl3BaTb
BKJTHOYEHNE UNTN OTKITKOYEHME CTyI'IeHeI7I AeNCTBUAMM nepcoHana He TOJ1bKO B Py‘-IHOM pexume, Ho u B
Te4yeHue npouecca perynmposaHua.

[py HaXaTuK 1 yoepx1BaHUW KHOMKM M MOXHO C MOMOLLBH KHOMOK 7, / NOZKMKYaTh UK
OTKMKYaTb CTYNEHM W HabnoaaTh 3a peakumuen perynsaropa Ha U3MeHeHue pexuma cetn. Kaxabim
HaxaTneM nogkovaeTcs (1) nmbo oTknovaeTcs (| ) Bcerga ogHa CTyneHb , NpuyeM Ta , kotTopas
NMEET HaNMEHBLLYH MOLLHOCTb ( UCKMIOYEHNE : B PEXUME NTMHENHOTO BKIOYEHUS NOPSA0K
NOAKMOYEHNS/OTKIIOYEHNS CTYNEHEN ONpeaenseTcs anropuTMOM OnMCaHHbIM B napametpe 21).
Mpw aTom cobntoaaeTcs Bpemst GrIOKMPOBKI NOBTOPHOTO BKITHOHEHNS.

Ecnu perynaTop oCTaBuUM B pEXMUME PErynnpoBaHuA, OH No UCTEYEHUN BPEMEHU PErynnpoBaHus
npoBefdeT BblMUCNEHUA 1 OCYLLECTBUT perynupyroLlee BO3ENCTBIE, TEM CaMbIM BEpHYB
WCKYCCTBEHHO Bbl3BaHHOE paccorinacoBaHne pexumMma CeTU OnATb K CKOMMNEHCUPOBaHHOMY
COCTOAHMIO.

4.8 WHuyuanusayusa pe2ynsmopa

B HekoTOpbIX Cryyasix BO3HMKaeT NoTpebHOCTb BO3BpaTa HACTPOEK PerynsTopa B nepBoHavanbHoe
CTaHAAPTHOe COCTOSIHWE, B KOTOPOM OH Obln MOCTABMEH OT NPOM3BOANTENS . [iNs 3TOr0 CRyXUT
PEXUM UHUYUanU3ayuu . Mocne MHALManM3aLmn ogHOBPEMEHHO 3amyCTUTCS BBOAHOM TECT , TO eCTb
PErynsiTop NPOBeAET BCe JENCTBUS Kak NPW NOLKMHUYEHUN HANPSKEHNS]

[MapameTpbl perynsropa npy UHALManNU3aLmum YCTaHOBATCS Ha 3HAYEeHMS yKkasaHHble Kak
CTaHgapTHble B Tabn.4.1, 3a UCKIIOYEHWEM CREAYHOLLMX NapaMeTpoB:
*  HomuHanbHbI BTOpUYHBIA TOK ATT (Ne13)
e Tun M3MEPUTENBHOTO HANPSKEHUS (Pa3HOE MK NMHENHOE - Ne15)
* Y npubopa ¢ uHTEPGENCOM 1 agpec npubopa, CKOPOCTb Nepeaayn AaHHbIX 1 NPOTOKON
(Ne 50,51,52)
3T napameTp ByayT CoXpaHeHbl TakuMK, KakuMmu OHM Bbinin YCTaHOBNEHbI NEpe HULManu3aumen.

BenuunHbl napametpos Ne41(MUHUMaNbHbIN 3aperucTpupoBaHHbIA KOCUHYC), Ne42 (MUHUMAIbHBIN
3aperncTpupoBatHblii THD) 1 Ne43 (makcumanbHble 3Ha4eHNUS rapMOHMK) 6yayT npy MHUUManu3aumm
YCTaHOBIEHbI Kak HeonpegeneHHble. Ha BenuunHbI KonnyecTBa BKIoYeHN (napameTp Ned4)
WHWLManu3auns He BNuseT.
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3HaueHus BpeMeHM 1 KONMYEeCTBa BKIKOYEHUI (NapameTpbl 43,44), a Takke 3aperncTpupoBaHHbIE
cpeaHue, MUHUManbHbIE U MaKCUManbHble M3MEPEHHBIE 3HAYEHUS MHULMANN3aLmnen He U3MEHSIIOTCS.

MHmumanmsau,mo MOXHO BbI3BaTb OJHOBPEMEHHbIM HaXXaTnem TpeX KHOMOK M, Pny Ha BpemA
okoro 6 CeKyHAO . PerJ'IFITop HEMENEHHO OTKNHYNT BCE CTYNEHU N 3anyCTUT BBOJHOI TECT — B 3TOT
MOMEHT MOXHO KHOMKW OTNYCTUTb . 3atem npomaoﬂp,eT cobCTBEHHO MHMdnanmn3agma n ecnu
Benn4nHa napameTpa 16 He 3agaHa, 3anycCTuTCa npouecc aBTopacno3HaBaHUA NOAKNHOYEHNA .

BHUMAHME : [Mpu nHMUmMan13aLmm 0GHOBPEMEHHO NPEPBETCS pexuM PyyHol (ecnm oH Obin
YCTaHOBIEH B 3T0 BpeMs). PerynaTop nocre nHuuuanusaumm Bcerga yCTaHaBnMBaeTCcs B PEXuM
perynuposaHus !

4.9 KoagppuyueHm Hazpy3ku KOHOeHCamopoe ebICWUMU 2apMOHUKaMUu
CHL (Capacitor Harmonic Load factor)

OpnHomn 13 n3mMepsieMblX BENUYMH ABSETCSH KOAPPULMEHT HArpysKu KOHAEHCATOPOB BbICLLMMM
rapmoHukamu CHL . OT1a BenuumHa xapaktepuayeT UX NOSHYK0 TOKOBYHO Harpy3aky 1 npu HacTpomke
COOTBETCTBYIOLLEN aBapUHOM aKLu €€ MOXHO 1CNOoNb30BaTh 4115 3aLUUTbl KOHAEHCATOPOB OT
neperpysku. Huxe npuBoguTCS onucaHue aToro KoadduumeHTa.

CpOK CJ'Iy)K6bI KOHAEHCaTOpPOB 3aBUCUT OT COGJ'IPO,D,GHVIH npeaenbHbIX PEXNUMOB 3KCMyaTauuu. O,D,HVIM
M3 PEXMMOB ABMNAETCA HanbOMbLLMIA TOK KOHAEHCaTopa. B YCNoBuAX rapMOHUYECKOT0 MUCKaXeHUs
HanpsXeHnsa BO3HWKAET OMacHOCTb €ro (TOKa) NpeBbILLEeHNA, BCrneacTene 3aBUCMMOCTU EMKOCTHOIO
CONPOTMBNEHNA KOHEHCATOPa OT YaCTOThl.

Ecnun HanpshxeHne nmeet rpadovk YACTOM (HEUCKaXEHHOM) CUHYCOMAbI, TOK KOHAEHCATopa onpeaeneH
BbIpaXeHNeM:

Ic=Z£=L=2TrfCU [A] [1]
¢ b
roe :
|C....TOK KOHAeHcaTopa [A]
U....HanpsxeHne Ha KoHLeHcaTope [V]
Zc...MMnefaHC KoHgeHcaTopa [Q]
f.... yacTOTa HanpsXKeHs [Hz]

C.... eMKOCTb KOHAEHcaTopa

[F]

B Clly4ae rapMOHUYECKOro UCKaXeHUA HanpPAXKeHUA MONHbIA TOK, I'IpOTeKa}OLUMVI 4Yyepes3 KoHAEeHcaTop,
onpepnenex BeKTOpHOI7I CyMMOl71 OTAENbHbIX TaPMOHNYECKUX COCTaBMAOLLNX TOKA.

fc = STi (A 2]

i=1

r€e BENWYMHA TOKA Ka4on rapMOHMKI B COOTBETCTBIM € dhopmynon [ 1 ]:

li=2mfiCUi=2m(fixi)CUi [A] [3]
roe :

i.... NOPSAOKOBbIA HOMEpP rapMOHMKN [-]

li....TOK i-TOW rapMOHUKK [A]

Ui.... HanpshkeHWe i-TOi rapMOHMKM [V]

fi....yacToTa i-TOWM rapMOHUKM [Hz]

fr.... YacTOTa OCHOBHOW rapMOHWKM HanpskeHus [ Hz ]
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/13 ypaBHeHus [ 3 ] BUOHO, 4TO TOK KaOOW rapMOHWKW MPSIMO NPOMOPLMOHANEH Npou3BEaEHUIO
HanNpshkeHUs AaHHOM rapMoOHMKM M ee nopsakoBoro Homepa (Ui x i). W3 atoro cnepyet, uto
00LLEN3BECTHBIN KOIDPULMEHT rapMOHUYECKUX UCKKEHWIA, ONPeaensieMbli hopmynon

[%] [4]
roe :
THDy...nonHoe rapMoOHNYECKOE UCKaxeHne HanpskeHust [ % |
Ui i-Tas rapMOHWKa HanpshKeHMs [V]
Us........0CHOBHas rapMOHUKa HanpsiKeHus [V]

He MOAXOAMT B KayecTBe KPUTEPUsS TOKOBOW NEPEerpy3kn KOHAeHcaTopa nog BIWSIHUEM BbICLUMX
FapMOHUK, MOTOMY YTO He Y4MTbIBAET pacnpefenieHne MONHOTO WCKaKEeHUs MO  OTAEMbHbIM
rapmMoHMKaMm.

lMoaTomy onpepensem KoaPMUUMEHT «rapMOHUYECKO» Harpy3Kk1 KOHAEHcaTopa Kak

[%] [5]
roe :
CHL...ko3athcbuLmMeHT Harpy3ku KoHaeHcaTopa rapmoHukamm (Capacitor Harmonic Load) [%]
i.... NOPSALOK rapMOHUKM [-]
Ui........ i-Tas rapMOHMKa HanpshkeHs [V]

Unom...HOMUHAmNbHOE 3HaveHue HanpshkeHus cetn [V ]

[aHHbIA  KO3(hMULMEHT YUNTLIBAET HAPSALY C YPOBHEM HAMPSHKEHUS rapMOHUYECKUX COCTaBNSHOLLMX
W UX CneKTpanbHoe pacnpefeneHue, a Takke HeceT B cebe U BNUSHWE BEMMYMHBI HAMPSHKEHNS.
Moatomy oH siBNsieTcs 6onee NpMeMNeMbIM B KAYECTBE BEMUYMHDI, ONPEAENSIOLLEN NOMHYI0 TOKOBYHO
Harpysky KoHaeHcaTopa. B cryyae HeuCKaxeHHOro CeTeBOro HanpsKeHWs HOMUHANbHON BENUYMHB
koachcpuumeHT umeet 3HauyeHne 100 %. Ansa wHdopmaumm B Tabnuue 4.9 npuBeneHbl 3HAYEHUS
koachcpuumeHnta CHL [nsi HEKOTOPbIX BApUAHTOB CMEKTPArbHOrO pacnpeaenieHnst BbICLUMX rapMOHMK
NPY HOMUHANBHOM 3Ha4eHUn HanpsxeHus nepBoit rapMoHnkKM (Ur =Unowm).

Tab. 4.9 : lNpumepb! 3HaueHuli napamempa CHL 0n1si Hekomopbix KOMOUHAUUU 8bICLILX 2aPMOHUK
HanpsxeHus (Ur=Unow)

npumep YpoBeHb rapMOHUK HanpsxeHns [ % ] CHL
HOMEp 3. 5. 7. 9 1. 13. 15. 17. 19. [%]

1 2.5 3.5 2.5 1.0 2.0 1.5 0.8 1.0 0.5 110

3.5 45 3.5 1.2 2.5 2.0 1.0 1.5 1.0 118

5.0 6.0 5.0 1.5 3.5 3.0 0.5 2.0 1.5 133

5.5 6.5 5.5 2.0 4.0 4.0 1.8 2.3 1.8 146

(SN~ ESL RN )

8.0 9.0 8.0 6.0 7.0 7.0 2.3 4.0 3.5 208

Mpumep Homep 3 ( CHL = 133 %) cooTBeTCTBYyeT npedenbHbIM A0MYCTUMbIM BENYMHAM
rapMOHUYECKOr0 UCKaxeHus HanpsbkeHus no ctaHgapty EN 50160.
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4.10 lMepeyeHb mekcmosbix coobweHull

KMB systems

B pexvime nHamkaLmn n3MepeHHbIX BEIMYMH B HEKOTOPbIX CyYasx BMECTO akTyanbHOro KOCUHyca
MOXeT MHAMLMPOBaTLCS TEKCTOBOE coobLueHme . lepeyeHb aTux coobuyeHnit aaH B 1abn.4.10.

Tab. 4.10 : lepeyeHb mekcmosbix COObWeHUL

CoobuyeHune 3HaveHune Mpumeyarmne
AHOY | HavanbHast Hagnuc Npu noaye HanpsikeHus unk - | PerynsTop npoBoanT
UHULManu3aumm COGCTBEHHYI0 ANArHOCTUKY
EESE
n206 |- Tvn perynatopa
20 - Homep Bepcum M0
lJ=Ln |- HacTpoeHHbIi Tvn usmepuTensHoro Hanpsikenust | Mapametp Ne 15
(dbasHoe)
| =GR |- HacTpoeHHast HoMMHanbHasi Benu4uHa BTopudHoro | Mapametp Ne 13
Toka UTT
U-0 13mepuTenbHOE HaNpsXeHWe He NOAKIIYEHO UM | PerynaTop B XaylleM pexuve
OCHOBHasi rapMOHMKa U3MEPUTENBHOIO HanPSKeHUs
MeHbLLEe JONYCTUMOrO 3HaYEHUs
| =0 13mepnTenbHbIA TOK HE NOAKITHOYEH UM MEHbLUE PerynsaTop B kayLlem pexume
[OMYCTUMOrO 3HaYeHNs
APnn | ViBeT npouecc aBTopacnosHaBaHus noakmiodeHns | MpoLecc Moxet umetsb 1...7
LaroB
P-0 NpoLecc aBTopacno3HaBaH!s NOLKMOYEHNS He lMpouecc aBTopacno3HaBaHNs
3aBepLUEH yCneLwHo 1 cnocob NOAKMIYEHUs He NOAKIMIOYEHNS NOBTOPUTCS
3agaH (napametp 16) aBTOMaTUYECKN Yepes 15 MUHYT,
UK MOXHO 3agaTh napameTp 16
BPYYHYI0
AC-n~ | VReT npouecc aBTopacnosHaeaus MOLLHOCTEN MoxeT umeTb 3 unm 6 waros ,
OTAENbHbIX CTYNEHEN nocne 3 waros nay3sa 30 cek.
-0 B npouecce aBTopacno3HaBaHWs TOKOB CTyneHei | [pu HacTpoilke Ha

He Obin YCTaHOBIEH HU OONH KOHOEHCAaTop nnbo

NP HACTPOEHHOM PYYHOM 3aZaHuK CTyneHen
(nap.20) He 3agaHbl napameTpbl 21...26 , nnbo

BCE CTYMEHM C KOHAEHCcATOpami aBTOMaTUYECKM
OTCTpaHeHbI W3- 3@ HeUCnpaBHOCTY (nap.25) unn
HaCTPOEHbI Kak NOCTOsHHbIE (nap.26)

aBTOpacno3HaBaHue npouecc
aBTOMaTNYECKN NOBTOPUTCS B
TeyeHue 15 MUHYT , N MOXKHO
3apatb napameTpbl 21..26
BPYUHYIO
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5. Onucanue perynaropa Novar-1312

5.1 OcHosHble (hyHKYUU

Perynstop peaktusHoi MowHocTi Novar-1312 — 370 NOMHOCTLH aBTOMATUYECKMIA Nprbop,
OCYLLECTBNAKOLME ONTUMANbHOE YnpaBneHne BbICTPON KOMNEHCALMER PeaKTUBHON MOLLHOCTM CO
CKOpOCTbI0 40 10 perynupytoLmx BO3AENCTBIN 3a cekyHAy. OH OCHaLLEH TPAH3UCTOPHbLIMM
BbIXO4aMU ANs YNpaBneHnst TMPUCTOPHLIMW KOMMYTaTOPamMu U ABYMS PENENHbIMIA BbIXOAaMM 4115
ynpaBneHnst CTaHAAPTHBIMW KOHTAKTOPaMM, UMK ANS BKIHOYEHWS BEHTUNALWM U OTONMEHNS.

Perynsatop Novar-1312, KOHCTpyKTUBHO nponcxoauT oT Mogenn Novar-1214 v 60onbLUMHCTBO
napameTpoB W PYHKUWMA Y HUX oauHakoBble. Novar-1312 otnuyaetcs ot mogenu Novar-1214 nsyms
OCHOBHbIMW XapakTepUCTUKaMU:
*  Bbixogbl ¢ 1 1o 12 ocHaLLeHbI TpaH3MCTOpaMu
e CKOpOCTb perynupoBaHus y 3TUX BbIXOLOB MOXHO HacTpouTb A0 10 Bo3aeicTBui 3a
ceKyHay

MMoaToMy CreayHLLMA HKE TEKCT MOSICHAET TOMbKO CBOWCTBA W XapaKTEPUCTUKM, KOTOPbIE
oTnuyatotcst ot perynstopa Novar-1214. OctanbHble xapakTepucTuki obme gns 060mx TMNoB
pPEerynsTopos.

5.2 [ModknroyeHue

5.2.1 TpaH3MCTOpPHbIE BbIXOAbI

Perynstop ocHalleH fBeHaauaTblo BbIXOAHbIMY TpaHaucTopamu ¢ T1 no T12 tuna MOSFET,
OTKPbITbIE KOMMEKTOPbI KOTOPbIX BbIBEAEHLI HA KOHTAKTbI pasbema ¢ 18 no 29. AmutTepbl
TPaH3MCTOPOB COEAMHEHbI Mexay COOON 1 BblBeEHbI Ha KOHTaKT 17.

Puc. 5.1 : Peaynamop Novar 1312 - pasbembi

Manufacturer -
KMB systems, s. r. 0. NOVAR 1312 / 232 485
Dr. M. Horakové 559, 460 06 Liberec Serial  vers.:
zechia
URL: http:/iwww.kmb.cz, E-mail : kmb@kmb.cz Product. date
U~ 100 + 275 VAC, 7VA, 43+ 67 Hz
1P 4x] Made in Czech Republic

0 G @2 R

E Lirlsl1o[ 2021 [22[2s ¢ 25126 a7 28[29] ~ [31]32[33[34

ALARM

1
[ T 1

J50e] 7 12 1
[ol6] (71 (9] [l (IHTe[T)

X Tx
RS 232/485
TR A B GND

&)
LN L1 L2
e[ 230VAC  58:690 VAC

G omar
macoalli  {imecen

LOAD

lMpegnonaraeTcs, 4To K 3TUM BbIXOAaM ByayT Yepe3 OrpaH1YMBatoLLME PE3MCTOPbI NOAKMHOYEH
BXOAHbIE ONTPOHbI NOTYNPOBOAHMKOBBIX KOMMYTATOPOB. JTOMY OTBEYAIOT 1 NpefesibHble NapameTpbl
TPaH3UCTOPHBIX BbIXOAOB: MakcumarbHoe Hanpsxerne 100V DC 1 makcumanbHbi Tok 100 mA.

Bcs cekumst TpaH3WUCTOPHbIX BbIXOLOB ranbBaHUYECKM OTAENEHa OT OCTarbHbIX Lienen npubopa.

TpaH3NCTOPHbIE BbIXOAb! LOSMKHbI ObITh 3anNUTaHbl UK OT UCTOYHMKA MOCTOSHHOTO HANPSHKEHUS

NonynpOBOHWKOBOTO KOMMYTaTOpPa, MO0 OT BHELIHErO CTOYHMKA HanpsikeHnem oT 10 go 30 BonbT,
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3awmweHHoro npegoxpanutenem ot 0,3 go 0,5A (MOXHO NPUMEHUTL HaNpPUMepP UCTOYHUK ZP-24,
nocTaBnsieMblii NPoM3BoAMTENEM Perynsatopos). OTpuLaTenbHbIiA NOMKC MCTOYHMKA HaNPSKEHNS!
BOIKeH BbITb COeanHEH ¢ koHTakToM 17. Mpumep NOAKMOYEHUS NPUBOAMTCS B CneLUanbHOM
pasgerne.

5.2.2 PenelHble Bbixoabl

Mpnbop nmeeT ABa BbIXOAHbIX pene — Homepa 13 1 14, BbIXOAHbIE KOHTAKTbI 3TUX pefie BblBEAEHbI
Ha KOHTaKTbl pasbema Homep 33 1 34. OBLime KOHTaKTbI pene BHYTPYU Npubopa NpUcoeanHeHb! K
NUTaoLLEMY HaNpsBKEHMO — knemme Homep 3(L). Mpu BKIHOYEHMM pene Ha COOTBETCTBYHLLEM
BbIX0Ze MOSIBUTCS NOAKMIOYEHHOE NUTAKOLLEE HANPSHKEHNE.

KOHTaKTbI BbIXOOHBIX pene BHYTPK 3alluLLEHbl C NMOMOLLbO BapUCTOPOB.

5.3 OnucaHue pabomsi

5.3.1 TupucTopHas U KOHTAKTOpHaA CeKLMU

Perynatop ocCHalleH [BeHaauaTblo TPaH3UCTOPHbIMM Bbixogamu ¢ T1 1o T12 1 AByMS peneiHbiMu
Bbixogamu R13, R14. K TpaH3MCTOPHbLIM BbIXO4aM MOXHO HENOCPEACTBEHHO NOAKIOYATL
TUPUCTOPHBIE KOMMYTATOPbI, K PENENHbIM BbIXOLaM MOXHO HENOCPEACTBEHHO NOAKNKYATL
KOHTaKTOpbl. TUPUCTOPHbIE KOMMYTATOPbI HEOHXOAMMO NOAKMIYATL NOCNEA0BATENBHO HAaYMHAs OT
Bbixoda T1 v ganee, v KONMYECTBO NOAKMOYEHHBIX BbIXOLOB HEOOXOANMO HACTPOUTL B NapameTpe
HOMep 28 nocne nogayu NUTALLErO HANPSXKEHUS Ha PETYNATOP (CTaHAAPTHO 3TOT NapameTp
HacTpoeH Ha 0).

Mocne nofaym HanpskeHNsi CHavana nporaeT TecT Aucnnes. MoToM KpaTKoBPEMEHHO NOKaXyTCs
AaHHble cornacHo pasaeny 3.1 1 B ka4ecTBe NOCNEeAHEro napameTpa nosiBUTCS HAaCTPOEHHOE

KONMM4eCTBO NMOAKNHYEHHbBIX TPAH3UCTOPHbIX BbIXO40B (Hanpmmep k= U )

3aTtem HeobX0AMMO HACTPOUTL BENMYMHY NapaMeTpa CornacHo (akTM4ecKoMy Konu4ecTBy
NOJKMOYEHHBIX TUPUCTOPHBLIX KOMMYTATOPOB. [ocneayioLLmi NPoLEecc aBTopacno3HaBaHuUs
NOAKIMIOYEHNS 1 aBTOPACMO3HABAHMUS CTYNEHEN NpoUCXoasT yxke 00bl4HbIM Cnocobom, Kak 3To
U3MNOXeHo B rnase 3.2 u 3.3.

HacTtpoeHHoI BennumnHo napameTpa 28 onpegensetcs Tak HasblBaemas mupucmopHas Cekyus
TO €CTb rpynna BbIXOAO0B, K KOTOPbIM MOAKMHOYEHbI TUPUCTOPHbIE KOMMYTATOpbI. BCe ocTanbHble
BbIX04bl 00pasyloT Tak Ha3blIBAaEMYIO KOHMaKMOPHYH CeKyuto (NpUMep — ecnm napametp 28
HacTpOeH Ha 3, To BbIxodbl € 1 N0 3 06pa3ytoT TUPUCTOPHYIO CEKLMIO, a BbixoAbl ¢ 4 no 14 obpasytot
KOHTaKTOPHY0 CEKLMIO).

Bbixoabl mupucmopHoU cekyuu perynsitop UCnonb3yeT B BbICTPOM NPOLECCE perynnpoBaHus,
BbIXOZibl KOHMaKMOPHOU CeKyuUU B MEANEHHOM NPOLIECCe Peryn1poBaHus (CM. ganee).

Ecnun He BCe TpaH3NUCTOPHbIE BbIxoabl OblnK 3aAeCTBOBAHbI ANS NOAKMIOYEHNS TUPUCTOPHbIX
KOMMYTaTOpOB, TO CBOGOAHbIE BbIXOLbI MOXHO UCMOMb30BaTh ANs NOAKMIOYEHNS KOHTAKTOPOB —
KOHTaKTOPbI OAHAKO MPY 3TOM AOMKHbI ObITb NOAKMIOYEHBI K TPAH3UCTOPHBIM BbIXO4aM Yepes
BcrnomoraTenbHoe pene (Hanpumep Schrack RT ¢ katywkoit 24 V DC). Mpumep nogkmnoyeHus
NPUBOANUTCS B MPUIOXKEHUMN.

5.3.2 MpuHuumn perynupoBaHus

B perynatope Novar-1312 npoTekatoT 0GHOBPEMEHHO U B ONPEAENeHHON CTENEHN HE3aBMCUMO fBa
npouecca perynupoBaHust: Tak HasblBaeMblil ObicmpbIli NPOLECC PerynupoBaHus C BbIXOAaMU
TUPUCTOPHON CEKLWKM, YNPaBRSIOWMMIA TUPUCTOPHLIMIA  KOMMYTaTOpamu, W Tak Ha3biBaeMbIN
MeOreHHb Il NPOLECC C BbIXOAHBIMM PENeE, KOTOpble YNPaBNAKT KOHTAKTOPaMMU.
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Bbicmpe1ii npouecc perynnpoBaHns COCTOUT U3 (hasbl U3MepeHus, 1 hasbl BbIMUCIEHUS 1
OCYLLECTBNEHNS PErYNMPYIOLLEro BO3AENCTBIUSA. HacTOTy perynupyroLmMx BO3LENCTBUI, TaK Xe Kak 1
Bpemsi GrIOKMPOBKY NMOBTOPHOTO BKITOYEHUS TUPUCTOPHBIX BbIXOLOB, MOXHO HacTpauBaThb, 4TOObI
NPOLECC PerynupoBaH1s MOXHO BbINo aganTupoBaTh B COOTBETCTBIUN C MOLLHOCTbHO MPUMEHEHHBIX
paspsgHbIX (ObICTpbIX) pesncTopoB. CTyneHW, MOLWHOCTb KOTOPbIX pasnuyaeTtcs He bonee yem Ha
YeTBEPTb MOLLHOCTW HaUMEHbLUEN CTYMNEHN TPAH3UCTOPHON CEKLMK, PETYNSTOP CYATAET Kak
OLMHAKOBbIE W BKITKOYAET/ OTKMKOYAET X MO KPYroBOMy anroputmy. pu BbIYUCIIEHNN perynnpyoLLero
BO3/ENCTBIS BO BHUMaHWe BepeTcs TOMbKO MOLLHOCTb TUPUCTOPHOW CTYNeHW (KoNn4YecTso
BKIKOYEHWI CTYNEHU HE KOHTPONMPYETCS).

MedneHHbIl NpoLECC PErYNUPOBaHMS PeneitHbIMU BbIX04aMn JOmKeH cobniogath OrpaHnyeHus,
CBSI3aHHbIE C XapaKTepUCTUKaMu U JONTOBEYHOCTbIO KOHTaKTOPOB. dPa3a u3MepeHus NPoBOANTCS
OZVH pa3 B CEKYHAY, 1 B 3aBUCUMOCTH OT BbIYUCIIEHHON OLIMBKM perynnpoBaHus 1 HaCTPOEHHOTO
BPEMEHN perynupoBaHus (napameTpbl 2 1 3), HazHaYaeTcs ANUTENBHOCTL (hasbl perynmpoBaHus,
KOTOpasi MOXeT NOBTOPSATLCA He Bonee 04HOro pasa 3a NATb cekyHA. Mpu BblYUCIEHNN
perynupyoLLero BosaencTans 6epetcs BO BHUMaHWe Bpemsi GrIOKMPOBKY NOBTOPHOTO BKITOYEHMS
(napametp 14). OnTMansHoe perynupytoLlee Bo3aencTare hopMUpyeTCs C Y4ETOM HE TOMBKO
MOLLHOCTEN CTYMNeHewn, HO U C YY4ETOM KONUYECTBA BKMOYEHUI  aHHON CTYNEHW, BDEMEHU OT
NOCNEAHEro OTKIMIOYEHUS, U CyMMapHOro KONMYeCTBa NEPEKIOYEHII BO BpEMS perynupytoLLero
BO3AENCTBUS.

B onTumansHoM cryyae npoLecc perynupoBaHus NpoTekaeT CeayoLLMM 06pa3oM : Marble
(MeHbLLWE YeM TekyLLast perynupyroLLasl MOLLHOCTb TUPUCTOPHOM CEKLWM) OTKIOHEHNS OT
Tpebyemoro KoCMHyca KOMMNEHCUPYeT B TeYeHWe AoNel CekyHabl Gbicmpbili NpoLecc , a Ans
Me[NEHHOro NpoLiecca 3T0 COCTOsIHME ByAET Kak CKOMMEHCUPOBAHHOE , U COCTOSIHUE BbIXOAHbIX pene
He M3MeHUTCS . B cnyyae BO3HMKHOBEHMSH GONbLUEro paccorniacoBaHmus , YeM cyMMapHas BenuiumHa
BCEX CTyMeHemn TMPUCTOPHO CeKLM , BCe TPaH3UCTOPHBbIE BbIXOAbI CPasy YCTAHOBSTCS B
0AMHAKOBOE COCTOSIHIE (BCE BKIOYEHbI I BCE BbIKIIOYEHbI). MedsieHHb I NpoLece BbIYUCTAT
BO3HMKLLEE PACCOrNaCcoBaHWe U HAYHET OTCYNTBLIBATL BPEMS PETYNIMPOBaHIUS MELIEHHOrO NpoLecca
(MOXHO KOHTPONMPOBATL B NapameTpe 46). Mo ucteueHun BpeMeHu perynmpoBaHus perynsitop
npoBeJeT perynupytoLLee BO3AEACTBIE C MOMOLLbH PENeiHbIX BbIXOLOB.

PerynupytoLyee Bo3aenctane MedrneHHo20 npouecca npoBoauTcs Tak, YTobbl CKOMMNEHCMPOBaHHOE
COCTOSIHME BbINO JOCTUTHYTO OOHOBPEMEHHBIM NOAKMOYEHNEM He Bonee Yem NoMnoBMHbI
KOMMEHCUPYIOLLEN MOLLHOCTM CTYNEHEeN TUPUCTOPHOA CEKLMU. B 9TOM onTUMarnbHOM COCTOSHUM B
AanbHenwwem bbicmpaIi npoLecc cnocobeH pearnpoBaTh Ha U3MEHEHUS KOCUHYCA B CETU B 060MX
HanpaBneHusx.

AcknioueHneM M3 Bbllle OMMCAHHOMO SIBASIETCS COCTOsHWE, koraa TpebyeTcs mManasi peakTuBHas
MOLLHOCTb. ECnin MrHoBeHHOe 3HaueHne Tpebyemoii peakTUBHOM MOLLHOCTW MeHblue, Yem obLias
KOMMEHCHpYyIoLasi MOLLHOCTb TPAH3UCTOPHbIX BbIXO4OB, Perynupyloliee BO3LencTsne MedeHH020
npolecca perynupoBaHnsi MPOBOAUTCS TONMbKO Ha BENMWYMHY «JAOKOMMEHCUPOBaHWs», a He Ha
MONOBUHY KOMMEHCUPYHOLLEN MOLHOCTM TPAH3UCTOPHbIX BbIXOZ0B.

5.4 Hacmpoiika pecynsamopa

Mo cpaBHeHmto ¢ perynaTopom Novar-1214 , perynartop Novar-1312 umeeT ABa HOBbIX napameTpa:

»  Konu4ectBo KOHAEHCATOPOB TMPUCTOPHOM Cekumm (napameTp 28)

»  CkopoCTb perynupoBaHusi 1 Bpemsi GrIoKMpOBKI MOBTOPHOTO BKOYEHUS TUPUCTOPHOM
cekumm (napametp 29)

OcranbHble napameTpbl OAUHAKOBbIE, UMK XXe OTHOCATCS K KOHTAKTOPHOW CEKLM (napameTpbl Co 2
no 4, 14, ¢ 21 no 23, 43,44,46).
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[MonHbI nepeyeHb NapameTpoB NpusedeH B Tabnuue 5.1.

5.4.1 NMapameTtp Ne 28 — konu4yeCcTBO KOHAEHCATOPOB TUPMCTOPHOMN CEKLUM

B naHHoM napameTpe HeobXo4uUMO Npy HACTPOIiKe perynsTopa 3afgath AeNCTBUTENbHOE KOMMYECTBO
KOMMEHCUPYIOLMX  KOHAEHCATOPOB NSt ObICTPOro  perynupoBaHnsi, MOLKMIOYEHHBIX — Yepes
MONyNPOBOLHNKOBLIE TUPUCTOPHLIE KOMMYTATOPI.

K perynaropy MOXHO NOAKMKYUTL 00 12 Takux KOMMYTaTOPOB. |-|le MCNosib30BaHMN MEHbLLETO
KOnM4yecTBa, KOMMYTaTOPbI H806XO,D,VIMO noaKmnioYaTh HadmHas oT Bbixoga 1 n aanee (TO €CTb
HENCNOb30BaHHbIE BbIXOAbI 6yﬂyT C HanbonbLIMMK nopsigkoBbIM HOMEpPamun ) .

HaCTpoeHHaﬂ BENNYMHA COXpaHUTCA N NPU Tak HasblBaeMOW UHUYUanu3ayuu perynatopa.

5.4.2 Mapametp N2 29 — ckOpPOCTb perynupoBaHus U BpeMs 61I0KMPOBKM NMOBTOPHOIO
BKJTIOYEHUSA TUPUCTOPHON CEKLUM

HecMoTps Ha TO, YTO NOMYNPOBOLHUKOBLIE KOMMYTATOPbI HE OrPaHUYEHbI B KONIMYECTBE BKIHOYEHMUIA
(OHO He BNMSIET Ha CPOK CYXObl, Kak Y KOHTAKTOPOB), U YTO BCIIEACTBUE KOMMYTALM NPY HYNEBOIA
Pa3HOCTM NOTEHLMANOB He BO3HUKAKOT TOKOBbIE UMMYNbChI, PErYNATOP NO3BOMSIET HACTPaMBaTh
napameTpbl BbICTPOro NpoLecca perynnpoBanus. CKOPOCTb PerynupoBaHus i BpeMst GrIoKMPOBKM
MOBTOPHOTO BKIOYEHWS! BbIXO0B TPAH3MCTOPHON CEKLMN HEOBXOAMMO TaKkKe B HEKOTOPbIX Cryyasix
afanTMpoBaTh K MOLLHOCTY NPUMEHEHHbIX ObICTPbIX Pa3psiAHbIX PE3NCTOPOB (3TU PE3NCTOPHI
HeobXxoaMMbI ANs UCpaBHOM paboTbl MOLLHbIX TUPUCTOPHBIX KOMMYTATOPOB TaM, rae Npu
OTKITIOYEHUN NPOUCXOANT Nepesapsa KoHAeHcaTopa 40 NOBbILIEHHOTO, OTHOCUTENBHO CETEBOIO,
HanpsHKEeHNst — HanpuMep Npu ABYXha30BOM BKIHUEHUM TpexdasHbIX KOHAEHCATOPOB).

BenuunHa napameTpa nHauumpyeTca B popmare = m.m, roe
[ KOSIMYECTBO PErynmpyoLmx BO3AENCTBUN 3a CEKYHAY

n.n... Bpemd 6ﬂOKI/Ip08KVI NOBTOPHOIO BKITKOYEHUA B CEKyHOaX

CkopocCTb perynupoBaHus MOXHO HacTpoUTL B AuanasoHe oT 1 ao 10 perynupytowmx BO3AENCTBUN 3a
CEKYHAY, W B 3aBMCUMOCTM OT BblGPaHHON CKOPOCTM MOXHO 3afaTh ¥ BpeMsi GMOKMPOBKM MOBTOPHOTO
BKIMIOYEHUS| B COOTBETCTBUM C Tabn.5.2.

Mpumeyarue : Mpu HacTpoiike 10 perynupyroLLMx BO3AENCTBUIA 3a CEKyHAY AaHHble r* ByayT
MHOMLMPOBATH 3HaueHme 9 (Hanpumep 9= 0. 1).

Tab. 5.2 : BoamoxHOCMb HaCMpPOUKU CKOPOCMU pe2ynupogaHusi U epeMeHu 6r10KUpOBKU
mupucmopHoU cekyuu

CKopoCTb perynmpoBaHus Bpems GrioKMpoBKM NOBTOPHOTO
[ perympyroLmx BO3ENCTBIN 3a CeK | BKITOYEHMS [CeKyHA)]
1 1-2-5-10
2 05-1-25-5
3 03-0,7-1,7-33
5 02-04-1-2
10 01-0,2-05-1

Mpwu uHuyuanu3ayuu perynatopa Gyaet ycraHoBneHa BenuunHa 1 — 10, 4to 03HavaeT 1
perynupyoLee BO34enCTBME 3a cekyHay v Bpems 6rokuposku 10 cek.
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Tab. 5.1 : lNapamempe! pecynsmopa Novar-1312
Ne HasHayeHue [nanasoH War | CraHgapT. [MpumevaHue
HAaCTPOUKK yCT. Benu4mHa

0 OTKprTMe ,D,OCTyI'Ia K 0/ ‘| - ‘| (n::pao'::::::e GJ'IDKVIPOBKI/I PeaakTupoBaHua
pefakTMpoBaHuio

1 | Tpebyembiit COS (tapud 1.) 0.80 uHa. 70 0,80 emk. 0.01 0,98 nHg.

2 | Bpems perynupoBaHus 5 cekyHg + 20 MuHyT - 3 MUHYTBI Bes,L*: KBAAPATHHHOS YMEHbLUSHUE
KOHTAKTOPHO CEKLIM MK C ,L": nuHeltHoe ymeHblueHWe
HepokomneHcauwm (Tapud 1.)

3 | Bpems perynupoBaHus 5 cekyHg + 20 MuHyT - 30 cekyHA Bes,L: KBAAPATHHHOS YMEHbLUSHUE
KOHTAKTOPHO CEKLIM MK C ,L": nuHeltHoe ymeHblLeHMe
nepekomneHcavmu (tapud 1.)

4 | WnpuHa nonockl perynupoBanuns | 0,000 + 0,040 0,005 0,010
KOHTaKTOPHO CeKLum

6 | chyHKuns BTOpOrO Tapuda 0-1-E - 0

7+ | Tpynna napameTpoB aHanoruyHo | aHanoruyro napam. 1+4 | - - Efgg'p’;(:g‘::“pm”a byHkA 2. TapUpa, He

10 | 1 +4 gns BTOpOro Tapuda '

12 | HOMWUHANbHbI NEPBUYHBI TOK 5-9950 A 5 He sapaH
nTT

13 | HOMWUHANbHbI BTOPUYHBIN TOK 1A-5A - 5
nTT

14 | Bpems 6rIOKMPOBKN NOBTOPHOrO | 5 cekyHa + 20 MukHyT - 20 cexyHp
BKITHOYEHNS KOHTAKTOPHOMN CeKLym

15 | un waepurenaHoro L1 (deaioe) - ' . i oA
HanpsxeHws (nureioe) omKroseHus,

16 | cnocob npucoeauHenus U u | 6 KOMGMHaLMI - He onpeneneH Cwm. Onucarve napametpa

17 | Koacpcpnument UTH 6e3 UTH unm 10 + 5000 - - (63 UTH) OTHoweHVe MexXzy HOMUHAIbHbIM NEPBUYHBIM 1

BTOPWUYHbIM HanpskeHnem UTH
18 | HomuHaneHoe HanpsikeHune 50 + 750 V X koatheh. MTH - 2307400V Perynatop HacTpouT 370 3HaueHwe BO BpeMs
Ko|v|r|eHc|/|py|0u_|'e|7| CUCTEMbI UNOM ABTOMATH4eCKOro pacno3HaBaHWA NOAKMKYEHUA
20 | aBTOMaTUYeCcKoe pacrnosHaBaHue | A (aeto)-0 (Het)-1(gao) | - A
MOLLHOCTEN OTAEMbHbIX
CcTyneHel
21 | nporpamma koMMyTaLK 12 TUNOBbIX KOMBUHALIA - He onpegeneH 0..uHavBupyanbHoe sanarue cTynexed. Ecnu saparo
ABTOpACno3HaBaHue CTyneHeu, He oTo6pa>KaeTcs|.
22 | HomuHanbHas MOLLHOCTb (0,007 + 1,3 kvar) x 0,001 He onpepenen EenMuMHa oTBeYaeT HacTpoeHHoMy Unowm (papaM. 18)
CI 3a[laHO aBTopacno3HaBaHue CTyneHeu, He
HAUMEHBLLIENO KOH[IEHCATOPa ko3t ATT X koachep. ATH oTo6paKaeTca.
KOHTaKTOPHOW CeKLWM (BenuunHa
C/kmin nepecunTaHHas Ha
nepBuyH. ctopoHy UTT)
23 | KOMMYECTBO KOHEHCATOPOB 1-14 - 14 Ef:g Za»i‘a;%:mopacnowaaawe CTyneHei, He
KOHTaKTOPHOW CeKLWM ¢ )
25 | HomuHanbHas MOLLHOCTb (0,001 + 5,5 kvar) x 0,001 He onpepenen seJ'IMLIMHa OTBEYBET HaCTPOEHHOMY Unom (naPaM. 18)
- KOHLEHCaTOPHbIX CTyneHeu NONOXUTENbHbIN, Y
OTAENbHbIX CTYNeHeu K03 UTT x koapcp. ATH [POCCENbHbIX OTPULATENbHbIi
26 | NOCTOSHHbIE CTYNEHM perynupyemas / 0/ 1 - Bce
perynupyemble
27 | npepenbHbIA KOCUHYC AN 0.80 uHa. Ao 0,80 emk. 0,01 He onpegerne ESSZ'CZ’;':;‘::Z ::;;ofvﬁec:%a) PerynpoBarie
perynupoBaHusa Apoccensamu ’
28 KONMWUYECTBO KOHﬂ,eHCaTOpOE 1 - 12 - 0 Bcerna [A0MKHO 6bITh 3aflaHo BPYYHYt0. HaCTpOeHHOe
“ 3Ha4eH1e CoxXpaHaeTca npu nHuyuanusaummm
TUPUCTOPHON CEKLNN perynsopa.
29 | ckopocTb perynupoBaHms n 1+ 10 peryn. Bo3A. 3a Cek. 1B8030. 3a Cek. [leicTBUTENbHO TOMBKO NS TUPUCTOPHOM CEKLN
Bpems 6nokuposky nosTopHoro | 0.1+ 10 cexyna 10 cexyHa
BKIIOYEHNS TUPUCTOPHO CEKLWM
30 | HacTpoilka aBapUilHbIX peXMMOB | 0/ Tonbko curHanusaums / | - Cwrvan.u feiicte. | lepeueHb cocTosHui:
(Asaputs)) TONbKO AeiicTBHe / oT Manoro Toka, [ 1. Mansiii Tok 8...CHL>
CUrHanMaawus! 1 aeiicTave/ notepn 2... CBEPXTOK 9... owwnbka KomneHcaumm
3...noteps Hanpskerna  10... akcnopt
HaNPSKEHNA, 4...npocajika HanpsikeHust 11... 4MCTIO BKMIOYEHMI
owmBKK CTyneHn | 5 nepeHanpsxeHne 12... owwmbKa CTyneHn
6... THDI > 13... neperpes
7..THDU > 14... BHelLHss aBapus
31 FpaHMuu NpOCazKN HanpsikeHms, | - . . [lnana3oHbl v eaUHULBI M3Meperus no Tabn. 4.7
+ | neperanpsxenws, THDI, THDU Ecnv He HacTpoeHa cooTeeTcTBYloLas ABapusi, TO
j ’ ’ ’ napameTp He otobpaxaeTcs.
37 | CHL, konnyecTBa BKIOYEHNI 1
Temnepatypbl (ans Asapuit)
40 AKTyaanoe COCTOSIHME CVII'HEJ'IVIBELWIR TONBKO aKTUBHbIX COCTOSHUI Aeapvm
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aBapuiHbIX pexumoB (Asapus)

43 | Bpems BknioYeHUS CTyneHel (B
TbiC. 4ac)

[nanasoH nxavnkauun ot 0,001 ao 130.
,D,el;lCTBVITeJ'IbHO TONbKO Ans BbIXOA0B KOHTaKTOpHOI?I
ceKuumn

44 | xonn4ecTBo BKMHOYEHMI
CTyneHel (B Tbica4ax)

[nanasoH uxaukauum ot 0,001 go 4000.
[leiCTBUTENBHO TOMBKO /NS BLIXOAO0B KOHTAKTOPHOI
CEeKLN.

45 | Tun HeucnpaBHoCTM perynsaTopa

46 | AkTyanbHoe COCTOsIHME BPEMEHM

Bpewms [0 Criedytoly. peryn. Bo3AencTaus
KOHTaKTOpHOI;I CeKUunu B Cex.

perynupoBaHus
50 | agpec npubopa 1+254 1 1
(@mcT.KOMMyHMKaLWS)
51 | ckopocTb nepefayn AaHHbIX 4800 - 9600 - 19200 Bd - 9600 Bd
(@mcT.KOMMYyHMKaLWS)
52 | KOMMYHUKALMOHHBIV MPOTOKON KMB(P0) / Modbus-RTU(P1) | - KMB(P0)
(@mcT.KOMMyHMKaLWS)
55 | YactoTa cetu A (aBT0) — 50 Hz - 60 Hz - A (aBT0)
56 UJMpMHa OKHa And BblYUCIEHNS 1 MuHyTa + 7 AHeit - 7 aHent ﬂ;ﬁcmmenbuo AnA cpeaHmx 3Hadenmit: Acos, APac,
cpeaHnx 3HaueHmi *
57 UJMpMHa OKHa And BblYUCIEHNS 1 MuHyTa + 7 AHeit - 15 MuHYT ,D,el;lCTBVITeJ'Il?HO NS MUHAMATbHBIX M MaKCUManbHbIX
o 3HaueHuit: mincos, maxPac, maxPre, maxdPre
MWHUM. U MaKCUM. 3Ha4YEeHUN
58 | WHowmkaums Temnepatypbl °C-°F - °C
Llenbcuir/®aperrent
59 rpaHmua BKITHOYEHNS +10 + +60 °C 1°C +40 °C ECrnn He HacTpOeH BbIXOA ANA OXNaXAEHUs, He
UHANLMpYeTCS
oxnaxaeHns
60 FpaHMua BKIMHOYEHUS! OTOMNNEHNS -30++10°C 1°C 5°C Ecnv He HacTpoeH BbIXOA NS OTONMEHMS, He

VHANLMPYETCS
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6. MpumepbI nogknoYeHUs

Novar-1106 — moHTax
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Novar-1xxx

Novar-1114 — moHTax
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Novar-1214 — moHTaX, n3amepeHus Ha ctopoHe BH
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Novar-1114/S400 - moHTax
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TUPUCTOPHBLIMMN KOMMYTATOPaMN U KOHTAKTOPaMU

Novar-1312 — moHTaX, KOMOMHMpPOBaHHaA cucTema ¢
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Novar - nogknoveHmne nuHum cea3m RS-485

Vyrobce :

KMB systems, s. r. 0. NOVAR-206 214/ 232 485
Dr. M. Horékové 559, 460 06 Liberec 7 —
tel.: +420 48 513 03 14 Vyr. € Iverze.:

www.kmh.cz Datum vyroby :
[Nap.: 230 V~50/60 Hz [PFik.: 10VA
1P 4X | Made in Czech Republic
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7. TexHn4yecKkue xapaKkTepuCcTUKM

7.1 Novar-1106/1114/1206/1214

HacTpauBaeMbie napameTpbl

KMB systems

Tpebyemblit KOCUHYC

0,80uHa po 0,80emk.

Bpemsl BKIloYeHNs (max. BENUYMHA, 3aBUCUT OT OLLMOKM
perynupoBaHus)

o1 5 go 1200 cekyHn

Bpemst 6rIOKMPOBKM NOBTOPHOTO BKITIOYEHNS o1 5 10 1200 cekyHa
TOK HaMMEHbILLETO KOHAEHcaTopa (0,002 — 2A) x k0acpp MTT
JonycTumbli KOCUHYC NpX APOCCENBHOM PErynMpoBaHnm 0,80uHg go 0,80emk.

YCTaHOBKa BENUYMH CTYNEHEN

ABTOMATUYECKM UMM BPYYHYIO

YcTaHoBKa cnocoba noaknoYeH!s

ABTOMATUYECKM UM BPYYHYIO

[nana3oHbl, TOYHOCTb

HanpsikeHue nuTaHmus 6a30Boe MCMONHEeHMe

ucnonHexe ,/S400°

ot 100 go 275V, 43+ 67 'y, unm
noctosiHHoe , 7 VA

0T 75 0o 500 V, nepemeH. 43+ 67 Iy,
Unm noctosiHHoe, 7 VA

Novar-1106/1114
Novar-1206/1214

V3amepuTenbHoe HanpsxeHne

COBMaJaeT C HaNPSHKEHNEM MUTaHNA
ot 57,7 10 690 V +10/-20%, 43 + 67 Hz

To4HOCTb M3MepeHns HanpspkeHus (3GhHEKTUBHOTO 3HAYEHUSI U
1. rapMOHMKM)

+/-1% +/- 1 pa3psg

BxogHOe conpoTuBNEHIE U3MEPUTENBHOIO KOHTYpa Hanpsbkerus | > 800 kOhm
(Novar-1206/1214)

Bpems peakuuu Ha UCYE3HOBEHME N3MEPUTENBHOIO HanpsxkeHns | <= 20 ms

/ VN Ha aKTUBHBIA CUrHan BTOporo Tapuda (OTKIYeHe

BbIXO[0B NPY aKTUBMPOBAHUM aBAPUIAHBIX PEXUMOB Homep 3/14)

/amepuTenbHbIi TOK (ranbBaHNYECKN pasgeneH) 010,002 007 A
BxofHOe conpoTMBNEHWE TOKOBOrO BXOAA (SKBMBANEHTHOE) <10 mOhm

Tou4HOCTb M3MepeHus Toka (3PdEKTUBHOIO 3HauYeHNs n 1.
rapMOHMKM)

+/-1% +/- 1 pa3psg

Makcumm. yrnoBas ownbka Npu N3MepeHU KOCUHyca 1
MOLLHOCTEN

+1° npu | > 3 % gnanasoHa, uHave + 3°

TOYHOCTb M3MepeHNs BENNYMH rapMOHWK Toka M THD

15 % + 1 paspag (npu U, 1> 10 %
[manasoHa)

[lnanasoH 13mepeHus TeMnepaTypbl/TO4HOCTb

o1-300060°C,+5°C

Konun4ecTBo BbIXOAHbIX pene 6 unn 14
Harpy3souHas cnocoBbHOCTb BbIXOLHbIX pene
6a30Boe ucnonHeHue nepemeHHoe 250 V /4 A,
noctosiHHoe 110 V / 0,3A
ucnonxexe ,/S400 nepemeHHoe 250 V /4 A

(400 V ons kater. nepeHanpskeHui 1)
noctosiHHoe 110 V / 0,5A; 220 V / 0,2A

Bxop fn1st nepeknitodeHus Tapuda (ranbBaHUYecky He OTAENEH,
AN NOAKITOYEHUS M30NMPOBAHHOIO KOHTAKTa UMW OMTPOHa)

noctosiHHoe 30 V /5 mA

KaTeropusi nepeHanpsikeHun B yCTaHOBKaX, CTeNeHb
3arpsisHeHms

- ans Hanpsbkerus go 300 V(nepem.)

- ans Hanpsbkerus Boilwe 300 V(nepem.)

12 no EN 61010-1
-2 no EN 61010-1
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[AncTaHUMOHHas KOMMYHMKaLUA

KMB systems

WuTepdeic RS 232/R 485, ranbBaHu4eckm
pasferneHol

CkopocTb nepepaqn ot 4800 po 19200 Baud

MakcumanbHoe KonuyecTso npubopoB Ha OAHOM NUHWK 1/32

MakcumarnbHas yaaneHHoCTb BYX Y3N0B 30m /1200 m

lMpoTokon KMB / Modbus RTU

YcnoBua akcnnyatauum

[pon3BOLACTBEHHOE NMOMELLEHNE

knacc C1 no IEC 654-1

Temnepatypa pabouas

-40° + +60°C

OTHOCUTENbHAS BNAXHOCTb

o150 100 %

AnekTpomarHMTHas coBmecTumocts - EMC

W3nyyeHune EN 50081-2, EN 55011,kn. A,
EN 55022 , knacc A
CroiikocTb EN 61000-6-2

MexaHuU4eckne XxapaKkTepucTUKM

Samma . JiMuesad naHenb

IP40 (no 3asBke IP54)

3aiHa4 naHenb IP 20
Pa3mepbl :  nuueBas naHenb 144 x 144 mm

MOHTaXHas rnybuHa 80 mm

MOHTa)XXHOE 0TBEPCTUNE 138 x 138 mm

Macc

makcum. 0,7 kg
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7.2 Novar-1312

HacTpauBaemble napameTpbl

KMB systems

Tpebyemblit KOCUHYC

0,80uHA 0o 0,80emk.

CKOpOCTb perynmpoBaHus

o1 1 go 10 peryn. BO3gencTBuMin/CekyHay

TOK HaMMEHbLLETO KOHAEHcaTopa

(0,002 — 2A) x k0acpp MTT

JonycTumbli KOCUHYC NpX APOCCENBHOM PErynMpoBaHnm

0,80uHa po 0,80emk.

YCTaHOBKa BENNYMH CTYNEHEN

ABTOMATUYECKM UMM BPYYHYIO

YcTaHoBKa cnocoba noakno4eH!s

ABTOMATUYECKM UM BPYYHYIO

[nana3oHbl, TOYHOCTb

HanmeeHme NUTaHNA

MepemenHoe ot 100 go 275V,
43+ 67 Hz, unu noctosiHHoe, 7 VA

VlsmepMTeanoe HanpsaxexHue

ot 57,7 0o 690 V +10/-20%, 43 + 67 Hz

TouHOCTb N3MepeHus HanpspkeHus (3GhhEKTUBHOTO 3HAYEHUS 1
1. rapMOHWKK)

+-1% +/- 1 pa3psg

BxofHOe conpoTuBNEHWE U3MEPUTENBHOrO KOHTYpa HanpsxeHus | > 800 kOhm
Bpems peakuun Ha MCYE3HOBEHWE N3MEPUTENBHOrO HanpskeHus | <= 20 ms

/ VN Ha aKTUBHbI CUrHaN BTOPOro Tapuda (OTKNuYeHue

BbIXO0B NPY aKTUBMPOBAHUM aBAPUIHBIX PEXUMOB HoMep 3/14)

/3mepuTenbHbI TOK (ranbBaHUYeCKW pasfeneH) 010,002007 A
BxogHoe conpoT1BneHne TOKOBOTO BXOAA (SKBUBANEHTHOE) <10 mOhm

To4HOCTb N3MepeHus Toka (APGEKTUBHOIO 3HauYeHNs 1 1.
rapMOHWKK)

+-1% +/- 1 pa3psg

Makcum. yrnoBas oLunbKka npu M3MepEHNUM KOCUHYCa 1
MOLLHOCTEN

+/-1° npu | > 3 % auanasoHa, nHaue +/-
30

TOYHOCTb N3MEpEHNS BENMYMH rapMOHUMK Toka M THD

15 % £ 1 paspsg (npu U, 1> 10 %
[manasoHa)

[lnanasoH M3mepeHus TeMnepaTypbl/TOYHOCTb

01-301060°C,+5°C

KonuuecTso TPaH3UCTOPHbIX BbIXOA0B

12

Harpy3ao4Has cnocobHOCTb TPaH3UCTOPHbIX BbIXOA0B

noctosiHHoe makc.100 V / 100 mA

KonuyecTBo BbIXOAHbBIX pene

2

Harpy3aouHas cnocoBHOCTb BbIXOAHbIX pene

nepemeHHoe 250 V /4 A
noctosiHHoe 110V /0,3A

Bxog ans nepeknyeHna Tapmd)a (FaJ'IbBaHI/NeCKVI He OTAENEeH,
Ana NOAKNKYEeHNA N30JIMPOBAHHOIO KOHTAaKTa Ui 0I'ITp0Ha)

noctosiHHoe 30 V /5 mA

KaTteropus nepeHanpsxeHuit B yCTaHOBKaX, CTENeHb
3arpsi3HeHus

e [Insa usmeputensHoro HanpsbkeHns go 300 V(nepem.)

»  [Ina usmeputensHoro HanpsbkeHns Boie 300 V(nepem.)

[1l-2 no EN 61010-1
[1-2 no EN 61010-1

JuctaHuMoHHas KOMMYHUKaLus

WnTepdeic RS 232/R 485, ranbBaHu4ecku
pasferneHsl

CkopocTb nepepaqn ot 4800 no 19200 Baud

MakcumanbHoe KonmyecTso NpubopoB Ha OAHOM NUHWK 1/32

MakcumanbHas yaaneHHoCTb BYX Y3N0B 30m /1200 m

lMpoTokon KMB / Modbus RTU

YcnoBus JKcnnyartaumun

[pon3BOLACTBEHHOE MOMELLEHE

knacc C1 no IEC 654-1

Temnepatypa paboyas

40° + +60°C

OTHOCUTENbHAS BNAXHOCTb

o150 100 %
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AnekTpoMarHuTHas coemecTumocts - EMC

N3nyyeHve EN 50081-2, EN 55011 ,kn. A,
EN 55022 , knacc A
CroiikocTb EN 61000-6-2

MexaHuyeckue XapPaKTepUCTUKn

3awuTa : nuuesas naHenb IP40 (no 3asBke IP54)
3aiHa4 NaHenb IP 20

Pa3mepbl :  nuueBas naHenb 144 x 144 mm
MOHTaXHas rnybuHa 80 mm
MOHTa)XHOE 0TBEPCTUNE 138 x 138 mm

Macc makcum. 0,7 kg
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8. OBCNYXWBAHWE N CEPBUC

B Teuenvne pabotel perynstopbl Novar He TpebyeT Hukakoro o6cnyxmeanus .Heobxoaumo Tomnbko
cobntogath ykazaHHble ycnosus paboTel 1 6epeyb Nprbop 0T MEXaHUYECKIX NOBPEXAEHWI .

Lienb nuTaioLLero HanpsbkeHUs BHYTPU perynaropa 3alluileHa CeTeBbIM NIaBkuM NpefoXpaHuTenem
TO,5A. TMpenoxpaHuTesnb JOCTYNEH TONLKO NOCNE CHATUS 3afHEN CTEHKM, KOTOPOE MOXET NPOBOANUTD
TONbKO CrneynanbHo 0ByYeHHbIR NepcoHan nocTaBLLMKa perynsatopa.

B cnyyae HeucnpaBHOCTY perynsitopa HeobXoa4UMo HanpasuTb peknamaLyio B agpec Ballero
nocTaBLUMKa.

lMocTaBLyK lponssognTens :
KMB systems, s.r.0.
Dr. M. Horakové 559
460 06, Liberec 7
internet : www.kmbsystems.eu

Vi3penvie npn aTOM JOMKHO BbITb XOPOLLO YNaKkoBaHo, YTOOb! UCKIHOYMTL BO3MOXHbIE NOBPEXAEHUS
npu TpaHcnopTuposke. C perynaropom Heobxoanmo npucrnaTb ONUCaHUe HeucnpaBHOCTU. B TeyeHune
rapaHTUHOO Cpoka HeOBX0AMMO NpKUCNATb WU rapaHTUIHBIN NUCT. B cnyyae nocnerapaHTUAHOIO
PEMOHTa HeoBXOAMMO NpUCaTh TakxKe 3asiBKy Ha PEMOHT.

lapaHTUiAHBLIN NUCT

Ha perynatop npeaocTaBnsieTcs rapaHTvs 24 MecsLeB 0T AHS Npogaxu, Ho He Gonee 30 mecsues o
BPEMEHW OTrPY3KM OT NPOU3BOANTENS. HencnpaBHOCTM W Ae(IeKTbl, BOHUKLLLE B TEYEHUE 3TOr0
BPEMEHW, SIBHO MO NPUYMHE HEKAYECTBEHHOTO WM3rOTOBMEHUS, HEAOCTATKOB KOHCTPYKLMM Ui
HeKayeCTBEHHbIX MaTepuanos, ByayT GecnnaTHo yCTpaHeHb! NPOM3BOAUTENEM UK
aKKpeaMTOBaHHOW CepBUCHON OpraHu3aLmen.

apaHTUs NpekpaLLlaeTcst U A0 UCTEYEHUS rapaHTMIAHOTO CpOKa, eCNv NoNb3oBaTeNb NPOBeaeT Ha
npubope kakue NBo HecornacoBaHHbIE U3MEHEHUS, NOAKIIOYMT NPUGOP Ha HEMpaBUNbHO
BblGpaHHbIE BENUYMHBI, NOBPEAUT NPUOOP HELO3BONEHHLIMM AEACTBUAMM UMK HEMPaBMITBHON
MaHWUnynsiLmei, JoONyCTUT aKCnyaTaumio npubopa ¢ HapylueHueM TpebGoBaHWi NPUBEAEHHBIX
TEXHUYECKMX XapaKTEPUCTUK.

Tunmagerms:  NOVAR........ccooovevevviiicee 38B. N,

[1aTa OTIPY3KU: v BbIXOAHOM KOHTPOMb: vcvvvveveenee

[leyaTb NpousBoauTens :

[aTa NPOLAKN: ... lNeyaTb Npogasua :
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