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1. OnucaHwue perynsatopa

1.1 Cmpykmypa pykosodcmea

B nepBoit YacTu HaCTOSILLEr0 PYKOBOACTBA PACCMOTPEHbI PErynsTopbl PeakTUBHOM MOLLHOCTM TUMOB
Novar-1106, Novar-1114, Novar-1206 1 Novar-1214 Bkniovas BapuaHT ,S400%, a TaK xe
ynpoLyeHHble Mogenu Novar-1005 1 Novar-1007.

Perynstop Novar-1312, npegHa3HaueHHbI 4ns AMHaMUYEeCKOoi KOMNEHCaLUMm, KOHCTPYKTUBHO
npoucxogut o1 mogenu Novar-1214 1 umeet ¢ HUM MHOrO OBLLMX NapameTpoB 1 dyHKUMIA. [oaTomy
€ero OnucaHue NPMBOANTCS B OTAEMNBHOM raBe B KOHLE PYKOBOLCTBA, rAe OMMCHIBAIOTCS MNULLb ero
cneyudmryeckme CBOMCTBA WU XapakTEPUCTUKM.

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

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

Perynatopbl OCHaLLEHbl TOYHbIMI U3MEPUTENBHBIMU KOHTYPaMU TOKa M HaNPSKeHUs,, U LN poBoil
06paboTKOI M3MEPEHHBIX BENUYMH JOCTUTHYTA BbICOKas TOYHOCTb ONpeAeneHns UCTUHHOMO
9(h(PEKTUBHOrO 3HAYEHNS HANPSHKEHUS, TOKA U KOCUHYCA. BHYTPEHHUI TEPMOAATYNK CITYXUT Ans
N3MepeHuns TemnepaTypbl BHYTPK Lkada.

MpnBopel OCYLLECTBASAT BbIYUCIIEHNE OCHOBHOM raPMOHIUYECKON 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.

MamepuTenbHbIN KOHTYp HanpsbkeHus y npubopos Novar-1106/1114 BHyTpu NpUcoeamHeH K Knemmam
nuTatoLLero HanpsxeHus, a y npubopos Novar-1206/1214 oH ranbBaHUYECKM OTAENEH 1 NO3BONSET
noaknoyaTh K HeMy NepemMeHHoe HanpspkeHne oT 45 go 760 V. YacToTa ceTeBoro HanpspkeHns
MOXeT nexatb B npeaenax ot 43 4o 67 'y. MamepuTenbHbIin KOHTYP TOKa SIBASIETCS YHUBEPCAbHbIM
A1 HOMUHATbHbIX 3HAYEHW BTOPUYHOTO TOKa M3MEPUTENbHLIX TpaHchopmaTopos Toka (UTT) 1A
unm 5A. MamepsieMble CurHarbl MOXHO MOAKMKYUTE K PETYNSTOPY B MPOWU3BOMBHOM KOMBUHALMK, TO
€CTb NPOM3BOIIbHOE (HA3HOE WM FIMHEMHOE HanpsKEHWe 1 TOK toboi asbl.

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

PerynuposaHue npoTekaeT BO BCEX YETbIPEX KBaApaHTax komnnekcHom nnockoctu (U,l), n ero
CKOPOCTb 3aBUCUT Kak OT BENNYMHbI OLLIMOKM PEryIMpoBaHS, Tak U OT ee NONSApHOCTH (nepe-
komneHcauus/ Hefo-komneHcauus) . MogkmoyeHne 1 OTKIYEHNE KOMNEHCUPYIOLLMX KOHAEHCATOPOB
OCYLLECTBNAETCS TaK, 4TODbI ONTUMaNbHOE COCTOsIHWE KOMMeHcauuu (TpebyeMblin KOCUHYC) Bbiro
[OCTUMHYTO OAHUM LIMKITOM PErynupoBaHns U MUHUMarbHbIM KONIMYECTBOM NepekoyaeMblx
cTyneHei. Mpy aTom npubop BbIGUPaeT OTAerbHbIE CTYMNEHMU C YH4ETOM UX PABHOMEPHOM 3arpy3kut 1
CHayana NoAaKmnYaeT CTYNeHN, KOTOpbIe Oblnv OTKIOYEHbI PaHbLLE BCEMO U UX OCTAaTOYHbIN 3apsig
MUHUMaNbHBbIN.

Bo Bpems perynupoBaHms npubop NPOBOAMT TEKYLLMIA KOHTPOSb KOMIEHCUPYHOLLMX CTyneHedn. Mpu
0BHapyXeHu! NponagaHns U U3MEHEHUs! BENYMHbBI CTYNEHU AaHHas CTyneHb BpEMEHHO
WUCKMoYaeTCs U3 npoLecca perynmpoBaHus (Mpu COOTBETCTBYHOLLEN HACTPONKE NapamMeTpoB).
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BpeMeHHO MckntoueHHas CTyneHb NepUOANYECKN TECTUPYETCS U MOXET ObiTb 06paTHO BBEAEHA B
MpOLIECC perynmpoBaHus.

[Mpy U3MEPeHNN BbIYMCIIAKOTCA 3HAYEHWS FaPMOHUYECKUX COCTaBNSAIOLMX HANpsKeHus 1 Toka Ao 19.
nopsiaka. M3 aTux BennUMH BbIMMCISETCS KOIDMPULMEHT HENMHENHBIX uckaxeHun (THD), n
KO3PULMEHT Harpy3kn KOHAEHCATOPOB BbiCLUMMM rapMoHukamu (CHL), koTopble MOXHO YBMAETb Ha
pucnnee. Mpu 3TOM MOXHO YCTAHOBUTb JOMYCTUMbIE YPOBHM 3TUX KOIDULIMEHTOB, NPK
NPEBbILLEHUN KOTOPbIX PEryNATOP OTKMOYNAT BCE KOMMEHCUPYIOLLME CTYNEHN M TEM CaMbiM
NpeaoTBPaTUT X noBpexaeHne. Kpome Toro, Hamxyalwmne 3Ha4eHUs YkasaHHbIX BENNYMH
3anucbIBatoTCA B NaMaTh npubopa Ans AarnbHerwero aHanmsa.

Hapsigy ¢ koHaeHcaTopamm K perynstopy MOXHO MOLKMIOUMTL M KOMNEHCUPYIOLLME Apoccent (B
cryyae fekomneHcaumm ceTi). Mpon3BonbHbI BbIXOZ MOXHO 3anporpaMMUpoBaTh Kak MOCTOSHHbIIA,
nocrnegHue fBa BbIXo4a MOXHO HACTPOUTb AMst BKIIOYEHUS BEHTUNATOPA Wi OTOMNEHUS.

Perynstopbl NOCTaBASOTCA B ABYX OCHOBHbIX UCTIOMHEHNSIX B 3aBUCYMOCTY OT KONMYECTBA BbIXOAOB:
Novar-1106/1206 ¢ wecTblo BeixogHbIMK pene, a Novar-1114/1214 ¢ yeTbipHagLaTbi BbIXOAHLIMM
pene. Perynstopbl psga Novar 12xx umetoT B oTninume ot perynsatopos psga Novar 11xx
BOMOMHUTENBHO ranbBaHUYECKN OTAENEHHBIN BXOA U3MEPUTENBHOMO HANPSHKEHUS W BXOA NS
BblOOpa BTOPOro Tapuda.

Ob6a psga perynatopoB UMEKT peneiHbIn BbIXog, , Alarm®, akTMBaLMIO KOTOPOTO MOXHO HAaCTPOMUTb Ha
CUrHanmu3auuo HecTaHAaPTHBIX COCTOSIHUIA, Kak Marbli TOK, GOMbLLOK TOK, NponagaHue
N3MepUTENbHOrO HaNpsKeHUs, NepeHanpsikeHne, NPeBbILLEHNE HACTPOEHHOMO YPOBHS
rapMOHMYECKNX UCKaXXEHWIN, COCTOSIHWE HEeOKOMMEHcaLmmu/nepekoMneHcaLmum, CoctosHne obpartHoro
NUTaHUS (KCMOPT), NPEBbILLEHE AOMYCTUMOrO YMCNa BKIKOYEHWIA CTYNEHW, HEUCMPABHOCTb CTYMEHM
UNW neperpes.

Bce Tvnbl perynsatopos MOXHO 3aka3aTb B PacLUMPEHHOM UCMOMHEHWM C ranbBaHUYeCKN OTAENEHHBIM
nHTepceiicom Tuna RS-232 unn RS-485. B coueTaHnm ¢ yaaneHHbIM KOMMbIOTEPOM Takum 0Bpa3om
MOXHO AMCTaHLMOHHO HabntoaaTh BCe N3MEPSIEMbIE BEMNYMHBI U OCYLLECTBAATb HACTPOIAKY
napameTpoB perynsropa.

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

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

e noBblWeHHOEe A0 500 V MakcumanbHoe HanpskeHWe NUTaHusl, MOCTOSHHOE Ui
nepemeHHoe

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

[aHHble npubopbl NpeaHa3HavHeb! B YaCTHOCTY ANS NPUMEHEHUS B CUCTEMAX AMNEKTPOCHADXEHNS ¢
130IMPOBaHHON HenTpanblo (6e3 Hynesoro npoBogHuka). OcTanbHble XapakTepUCTHKK NpUbopoB
coBrnagatT ¢ 6a30BbIM UCMONHEHNEM PErynsTOPOB.

1.4 Novar-1005 /1007

[laHHble perynaTopel ABAATCS ynpoLueHHon Bepcueinr mogeneit Novar-1106 / 1114. PasmelueHsl B
Koprnycax MeHbLUEro pasMepa 1 NpeaHasHaveHbl 451 MeHee CRoXHbIX npumeHenmnin. Novar-1005
nmeert 6 BbIxoaHbIx pene, Novar-1007 umeert 8 pene.

1.5 Novar-1312 - ocHo8HbIe (hyHKYUU

Novar-1312 npeaHasHayeH Ans QMHaMUYecKoin KOMNEHcaLmMmM ¢ TUPUCTOPHBIMK KoMMmyTaTopamu. OT
perynstopa Novar1214 oH oTnuyaeTcs AByMs IMaBHbIMU NPU3HaKaMK:
6
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e BbIX0oAbl ¢ 1 M0 12 OCHaLLEHbI TpaH3UCTOpamu

*  CKOPOCTb PerynunpoBaHus y 3TWX BbIXOZOB MOXHO HAaCTPOMTbL MaKCUMarbHO Ha 25x 3a
ceKyHay

Onwcanue cneundmyecknx xapakrepucTuk perynstopa Novar-1312 npusoguTcs B OTAENBHON raBe.
OcranbHble xapakTepucTHKK oguHakoBbl ¢ perynsatopom Novar-1214.

1.6 OmanbI pazsumus npo2paMmbl

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 - nobaBneHa (YHKUMS BHELLHEN aBapum (pexium Homep 14)

1.7 Jluyeeasi naHesb

Nuuesas naHens npubopa obpasoBaHa LNPOBLIM MHANKATOPOM, UHAULMPYIOLLMMIA CBETOAMOLAMM U
roneM KHOMOK yrpaBmneHus.

Puc. 1.1 : Jluyesasi naHesnb

OR JALOVEHO VYKONU
CTOR CONTROLLER

1.8 Hudgpposoli uHdukamop

MHopmaumio, oTobpaxaemyto Ha LndpOBOM MHAMKATOPE, MOXHO PA3AEnUTb Ha TPU OCHOBHbIE
rpynnbl AaHHbIX:

o TekyLiMe N3MEPEHHbIE BEMMYMHbI B CETU: KOCUHYC, TOK, HAMPSXKEHNE, MOLHOCTb 1 T.4.
e MapaMmeTpbl perynatopa

e coobuieHuns 06 ownbkax v 0 pesynbraTtax TECTOB



Novar-1xxx KMB systems

1.8.1 PerynsaTopbl Novar-11xx/12xx [ 13xx

1.8.1.1 U3MepeHHbIe 3Ha4YeHusi

Pexum 0TobpaxeHnst U3MepeHHbIX 3HaYeHU SBNSIETCS OCHOBHBLIM PEXVUMOM WHAMKALAM,
PErynsTop NepeKnYaeTCs Ha Hero aBToMaTUYecki Npu Nogave HanpsikeHus. Ecnu nepconan
NEPEKIOYMT PEryNATOP B PEXUM 0TOBPaXeHNs napamMeTpoB, 06paTHO Ha PEXUM MHAMKALMK
N3MEPEHHBIX BEMMYMH MOXHO BEPHYTLCS HaXaTeM KHomku M (M3mepeHue).

Perynstop aBToMaT4eCcku BEPHETCH B PEXUM WHAMKALMWN U3MEPEHHBIX BEMUYUH NPUMEPHO Yepes
TPUOLATb CeKyHA Nocne MOMeHTa OKOHYaHUs MaHUNyIMPOBaHNS C KNaBKUaTypow ( OT NOCNeAHero
HaxaTus NBON KHOMKM), UNK Yepes NATb MUHYT B CyYae 0TOOpaXeHUs COCTOSHUS BPEMEHM
perynupoBaHus — cM. onucanue napametpa Ne 46.

1.8.1.2 nasHast semsb

B pexumMe nHOMKaLMM M3MEPEHHbIX 3HAYEHWU BCerga CBETUTCS OauH U3 ceeToamonos COS , A, V.
3™ cBETOAMOAbI ONpeaensoT MHAMLMPYEMYIO FPYNNY BenUUYMH. M3mepsieMble BENMYMHbI
ynopsifoyeHbl B Tak HasblBaeMbIX BETBSIX — CM. puc. 1.2.

MaBHas BETBb COAEPXMT akTyasbHble 3HAYEHNS CrIeAYHOLLMX MaBHbIX U3MEPSEMbIX BETUYMH: COS,
leff u Ueff. OtoenbHble 0ToOpaxaemble BENUYMHLI MOXHO NepekntoyaTh kHonmkamu A , 'V .

HaxaTuem kHomku M MOXHO NEPEKMYMTLCA Ha COOTBETCTBYHOLLYH GOKOBYIO BETBb: NP MHAMKALAN
COS Ha BeTBb KOCMHYCa, MOLLHOCTEN 1 TemMnepaTypbl (aanee «BetBb COS »), npn uHankaumm leff ,
nm Ueff Ha BETBb TOKA NN HanpskeHns (nanee «BeTBb A», UNn «BeTBb V»). BHYTpU aTuX GOKOBbIX
BETBEN Takke MOXHO NepemMeLLaTbcs HaxaTnem KHomok A , ¥ . BenuumHbl B 60KOBbIX BETBSIX
NAEHTUNLMPYIOTCS Nepuoamyeckum npobneckom 0603Ha4eHUs 3Toi BenmumHbl. OBpaTHO Ha
rMaBHYH0 BETBb TEKYLLMX 3HAYEHUI MOXHO BEPHYTLCS HaXaTUeM KHomku M .

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

Tab. 1.1 : lepeqeHb UsMepseMbIX 8€UYUH — 2flagHast 6eMeb

cokpa- | obosHa- BENnMuMHa eavHMLa
LeHne | YeHue U3MepeHus
cos - AKTyanbHbI KOCUHYC (1. BenuumHa coOOTBETCTBYET TEKyLLEMY -

OTHOLLEHUIO aKTUBHOMW COCTaBNAIOLLEN MOLLHOCTU K MOMHON
BEMNMYNHE MOLLHOCTI OCHOBHOM rapMOHUKW TOKa B CETU.
lMonoxuTenbHas BeN1YMHa 03HavaeT UHAYKTUBHBIN KOCUHYC,
oTpuLaTensHas - EMKOCTHOMW.

leff - AkTyanbHoe 3thheKTUBHOE 3HaYEHIe ToKa B CeTH (BKNOYas ATkA*
BbICLUME rapMOHWUYECKIE) B amnepax
Ueff - AkTyanbHoe 3(heKTMBHOE 3HAYEHNE HANPSKEHUS B CETH V(kV)

(Bkntoyas BbICWME rapMoHnyeckue). CTaHgapTHO B BOMbTaXx, B
cryyae noaKoYeHUst M3MepUTENLHOrO HanpshkeHus yepes UTH -
B KUNOBOJIbTAX. (CM. napameTp 17)

....... CTaHAapTHO B A; MuUrarolasa oecAaTuyHaa To4Ka roeBopuT 0 TOM, YTO AaHHbIE MOKa3aHbl B kA

1.8.1.2.1 BetBb COS

B BeTBM COS MHAMLMPYIOTCS KaK MIHOBEHHbIE 3HAYEHWSt MOLLHOCTEW, TaK U CpeaHue, MakcuMarbHble
I MUHUMaTbHbIEe 3HAYeHMs BbIOPaHHbIX BENMYMH. MOLLHOCTY NoKa3aHbl Kak TpexdasHble
(M3MepeHHbIe 0AHOMA3HbIE MOLLHOCTH YMHOXaOTCS Ha Tpy). MonspHOCTb peakTUBHON MOLLHOCTY
obo3HaveHa nHaekcom L ans nonoXuTenbHbIX 3Ha4YeHWR, 1 nHaekcom ,C* ans oTpuuaTenbHbIX.
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Puc. 1.2 : HOuKayus usmepeHHbIX 3Ha4yeHull - cmpykmypa

naBHas BeTBb

q Beteb COS

BetBb V

D

CHL

THDU

maxhar3U

3apeFVICTpMp0BaHHbIe BEJTMYNHBI MOXHO B 3aBUCUMOCTW OT UX XapaKTepa pas3dennTb Ha TpU rpynnbl:

Cpegtue 3HaveHns Acos, APac, APre

BetBb A

THD

_J

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

MpumeyaHue: CpefHue 3HAYEHMS aKTUBHOM M PEaKTMBHOW MOLLHOCTW BbIYMCIAKTCS C
y4eToM 3Haka. [oaToMy, ecnu HanpuMep peakTUBHas MOLHOCTb MEHSIET CBOK MONSIPHOCTb
(MMeeT NooYepeaHoO MHAYKTUBHBIA W EMKOCTHOM XapakTep), To ee cpeaHe 3HaueHue APre
MOXET MPUHATb M HyneBoe 3HayeHWe, HECMOTPS Ha TO, YTO MrHOBEHHOE 3HauyeHue
PEaKTMBHON MOLLHOCTW HUKOraa He Oblfio HymeBbIM.
3HaYeHWe KOCMHYCa, BbIYUCNSIEMOE W3 CPEedHMX 3HAYEHMII aKTMBHOW U pPeaKTUBHOIA

MOLLHOCTEN no hopmyre

Mopo6bHbiM 0bpasom M cpeaHee
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MOXET B 3TOM Cly4ae NPUHATb 3Ha4YeHne 1, HECMOTPA Ha TO, YTO MFTHOBEHHOE 3HAaYEHNE

KOCMHYyCa B UccnenyemMomMm nHTepearsne BpeMeHN 3TOro 3Ha4eHna He oCcTurano.

Tab. 1.2 : [MepeyeHb usmepsembix genuduH —eemeb COS

COKpa-
LLIeHMe

0603Ha-
yeHue

BeJIM4nHa

eauHMLa
n3mep.

Pac

PAC

MrHOBEHHas aKTMBHAst MOLLHOCTb OCHOBHOW rapMoHuKm (Power
active)

kW / MW*

Pre

PrE

MrHOBEHHasi peakTMBHast MOLHOCTb OCHOBHOI rapMOHMKM
(Power reactive)

kvar / Mvar*

dPre

dPrE

MrHOBEHHast peakTMBHas MOLYHOCTb OCHOBHOW rapMOHMKY,
KOTOPOW He XBaTaeT B CETU ANns AOCTXeHWs Tpebyemoro
kocuHyca (Delta Power reactive)

kvar / Mvar*

Temp

DE nnm
F

AkTyanbHas Temnepatypa (B Lkadyy 0KONo perynsaropa).
lMokasaHa B rpagycax no Lienscuto nnu ®apeHreiTy, B
3aBUCUMOCTHU OT HACTPOWKK NapameTpa 58.

°C vnu °F

Acos

ACOS

CpenHuin KoCUHYC B CETU 3a BpeMsl, 3aAaHHOE B napameTpe 56
(Average cos)

mincos

nCOS

MUuHUMATBHBIN KOCUHYC B CETU, 3apErncTpUPOBaHHbIN 3a BpeMs
OT nocneaHero 06HyNeHus, WpMHa OKHa ANs BbIYUCIEHNI
3agaerca napameTpom 57

APac

APALC

CpepHss akTMBHAs MOLLHOCTb OCHOBHOW rapMOHUK B CETH 3a
BpeMs 3afaHHoe napameTpom 56 (Average Power active)

kW / MW*

maxPac

nPAC

MakcumanbHas akTMBHas MOLLHOCTb OCHOBHOW rapMOHWKM B
CETW, 3apernucTpupoBaHHas 3a BPeMs 0T NOCIeHEro
0BHYNeHus, LMPKUHA OKHA [N151 BbIYMCIIEHNI 3a4aeTCs
napametpom 57 (Maximum Power active)

kW / MW*

APre

APrE

CpepHsis peakTiBHasi MOLLHOCTb OCHOBHOM rapMOHWKM B CETU
3a Bpems 3afaHHoe napameTpom 56 (Average Power reactive)

kvar / Mvar*

maxPre

nPrE

MakcumanbHas peakTBHasi MOLLHOCTb OCHOBHOM rapMOHUKM B
CETW, 3aper1cTpupoBaHHas 3a Bpems 0T NOCIeHEro
0BHYNeHus, LWMPKUHA OKHA [N151 BbIYMCIIEHNI 3aaeTCs
napametpom 57 (Maximum Power reactive)

kvar / Mvar*

maxdPre

ndPr

MakcumanbHas peakTBHasi MOLLHOCTb OCHOBHOM FrapMOHMK,
KOTOPOW He XBaTaeT B CETU ANs AOCTXeHWs Tpebyemoro
KOCWHYyCa, 3aperncTpupoBaHHas 3a Bpems 0T NocneaHero
0BHYNeHus, LWMPKUHA OKHA 1151 BbIYMCIIEHNI 3aaeTCs
napametpom 57 (Maximum Delta Power reactive)

kvar / Mvar*

maxTemp

I-IDE nnn
"CF

MakcumanbHas Temnepartypa, 3aperucTpupoBaHHas 3a BpeMs
OT NocMeaHEro 0BHYNEHNs!, BbIMUCTISIETCS U3 CPEOHNX
CKOMb3SALLMX OHOMUHYTHBIX 3HAYEHWUA TemnepaTypbl
(Maximum Temperature)

°C vnu °F

o ctaHgapTHo B KW, kvar; murarowjas 4ecsiTuyHas Touka roBOpUT O TOM, YTO aHHble NoKa3aHbl

B MW, Mvar

10
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2. MakcumanbHble ¥ MUHUManbHbIE 3HaYeHss mincos, maxPac, maxPre, maxdPre

*  MiNcos — BbIYUCNSETCA KaK OTHOLLEHME CPeaHe CKOMNb3siLLen akTUBHOM 1 MOSTHOM
MOLLHOCTEN OCHOBHOW rapMOHUKN. [My6uHa Ckonb3siLLero OkHa HacTpansaeTcs oT 1
MUHYTbI 80 7 AHel B napameTpe 57. MuHUManbHoe 3HayeHue 3anoM1HaeTes u
NHOMUMPYETCSA. YCNOBMEM NS BbIYUCIIEHUS SBNSETCS HanUume B CETU CpeaHero
TOKa Ha ypoBHe X0Ts 6bl 5% OT HOMUHANBHOTO TOKA, ONPEAENSEMOro NepPBUYHbIM
TOKOM TpaHccopmaTtopa Toka UTT (napameTp 12). iHaye paccumtaHHas BenuumHa
He NPUHUMAETCs BO BHAMaHE (Benn41Ha mincos npy MAHUMAIbHOM Harpyske He
3anomuHaeTcs).

* maxPac, maxPre — MakcuMasbHble 3HaYEHUS CPeAHEN CKOMb3ALLEN aKTUBHOM 1
PEaKTUBHOM MOLLHOCTE OCHOBHOM rapMOHWKM. [NyBrHa CKONb3SILLEro okHa
HacTpamBaeTcs OT 1 MUHYTLI 40 7 AHEN B napameTpe 57.

e maxdPre — MakcMManbHoe 3HaYeHUe CpeaHen CKONb3sLLEen peakTMBHON
MOLL|HOCTI OCHOBHOM rapMOHUKW, HEAOCTAIOLLEN B CETU [0 3alaHHOrO KocuHyca. B
OT/INYME OT MTHOBEHHOIO 3HaYeHUs HeJoCTatoLLen peakTMBHOM MolyHocTK dPre,
KOTOpOE SBMSETCA Pa3HOCTbIO MEXAY (hakTU4ecKon 1 Tpebyemoit peakTUBHON
MOLLIHOCTbI0, HE3aBICUMO OT TEKYLLEr0 COCTOSIHUS BKITIOYEHHBIX CTYNEHeN
perynsrtopa, 3HayeHne maxdPre BbluMcnAeTCS TONLKO TOrAa, korga Tpebyemas
peakTUBHas MOLLHOCTb NPEBbILLIAET PETYNMPYHOLLY0 MOLLHOCTb YCTAHOBKM (TO €CTb
CYMMY MOLLHOCTEW BCEX PErynupyloLwux ctyneHen). 3HayeHne maxdPre
OnpeenseTcs pasHoCTb0 MeXAY PErynupytoLLen MOLLHOCTBIO YCTaHOBKU 1
TpebyeMol peakTUBHOW MOLLHOCTbIO (ECMN PErynmnpyoLLas MOLHOCTb YCTAHOBKM
BOCTaTOuHa, TO 3Ha4eHe maxdPre paBHO Hyno). MybuHa CKONb3ALLEro OkHa
HacTpauBaeTcs OT 1 MUHYTLI 40 7 AHEW B napameTpe 57.

3. MakcumanbHas Temnepatypa maxTemp

MakcumanbHoe 3Ha4YeHue CpegHen CKoNb3sen TemnepaTypbl. [MybuHa CKonb3sILEro okHa
3adukcmpoBaHa Ha 1 MUHYTY.

YKasaHHbI€ BbilLE 3apervcTpMpoBaHHbIE 3HAYEHUS MOXHO OBHYNUTb, NPUYEM OTAENBHO A5 KaXaoM
rpynnbl — Npu 0BHYNEHNM O4HOW BEUUMHBI OBGHOBPEMEHHO OOHYNSIOTCS M BCE OCTasbHbIE BEMMYMHBI
AaHHON rpynnbl. MocnegoBaTensbHOCTb AENCTBUIA MK 0BHYNEHMM NPUBOGUTCA Jaree B ONUCaHun B
rnase «PepgaktuposaHuey.

1.8.1.2.2 BetBb A

B maHHoOM BETBYM NoKa3aHbl BCE BENWNYMHBI, MEILLME OTHOLLEHWE K SMIEKTPUYECKOMY TOKY. 3HaueHue
maxTHDI MoxHO Bpy4HY0 OOHYNNT.

1.8.1.2.3 BetBb V

[laHHas BeTBb COLEPKUT BCE BEMNYMHDI, UMEIOLLME OTHOLLEHWE K HanpsikeHuto. Pedb naet 06
06LLen3BECTHBIX BENNYMHAX, NOSICHEHNE TpebyeTcs TONbKO Ans KOadULMEHTa rapMOHUYECKON
Harpysku kongeHcatopoB CHL — nogpo6Hoe onucaHue npusoguTcs B rnase 4.9.

MakcumarnbHble 3HaYeHWst MOXHO BPYYHYH OBHYNUTH - NpK 06HYNEHUM OHO BENNYMHDI
OJHOBPEMEHHO OBHYNSIOTCS M BCE OCTamNbHble MaKCUMarbHbIe BEMUYMHbI AAHHON BETBU.

11
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Tab. 1.3 : [epeyeHb usmepsieMbIx genudUH —eemeb A
Cokpa- | O60o3Ha- BENMUMHA eanHnLa
LieHne | yeHve n3mep.
lact ACE |MrHoBeHHas akTUBHasi COCTABMSIOLLARA OCHOBHOW rapMOHMKkM 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 COCTaBMSIOLLAS OCHOBHOW rapMOHMKM A/ kA
TOKa, KOTOPOW HEe XBaTaeT B CETW N5 AOCTUXEHNS Tpebyemoro
kocuHyca (Delta reactive)
THDI EHd | MrHoBeHHbI ypoBEHb MOMHOrO rapMOHIUYECKOrO UCKaXeHMs ToKa B %
ceTu (Total Harmonic Distortion) — nokasbiBaeT 0THOLLEHME
COAEePXaHms BbICLUMX rapMOHUK Toka A0 19 nopsiaka, K ypOBHIO
OCHOBHOW FrapMOHWKY TOKa. BbluncnsieTcs Tonbko npu NoMHOM TOKe
B CETW He MeHee X0Ts Obl 5% 0T HOMMHaNBHOTO TOKa,
onpeaenseMoro nepBrUYHLIM TOKOM TpaHcgopmatopa Toka UTT
(napamertp 12).
3.+19.har| H-3 |MrHOBEHHbI YPOBEHb rAPMOHUYECKON COCTABISIOLLEN TOKA B CETU %
+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 gecAatTyHasa To4Mka roeopuT 0 TOM, YTO AaHHbIE NOKa3aHbl B KA

06HyﬂeHVI$|, BbIYUCIIAETCA U3 CPEOHMX CKONb3ALLMX
OAHOMUWHYTHbIX 3Ha4YeHMN rapMOHNYECKMX COCTaBNALLUNX

Tab. 1.4 : [lepeyeHb usmepsemMbix gefuduH —eemeb V
Cokpa- | ObosHa- BENMYMHa eanHuLa
LeHne YeHne n3mep.
F F MrHoBeHHOE 3Ha4eH1e 4YacTOTbl OCHOBHON rapMOHUKMA Hz
HanpshkeHus
CHL [HL |MrHoBeHHOe 3HauyeHre Kod(huLIMEHTa rapMOHINIECKOI Harpy3KiA %
koHgeHcatopos (Capacitor Harmonic Load)
THDU EHd | MrHOBEHHbIA ypoBEHb NOMHOMO rapMOHUYECKOTO CKaXEHWS %
HanpsixeHus (Total Harmonic Distortion) - nokasbiaet
OTHOLLIEHME COfepXaHus BbICLLMX rapMOHUK HanpsxkeHus 4o 19
nopsiaka, K YPOBHIO OCHOBHOW rapMOHMKI HaNPShXeHNs
3.+ H-3 | MrHOBEHHbIN YpOBEHb rapMOHNYECKOH COCTaBAIOLLEN %
19.har + (g | Hanpsxenus B cetn
maxCHL | SrHL | Makcumanshoe sHaderme CHL 3apeructpuposaHHoe 3a Bpems %
OT NocneaHero 06HyNeHUs, BbIYMCINAETCS U3 CPEAHUX
CKOMb3SLLMX OGHOMMHYTHbIX 3Ha4eHnn CHL
maxTHDU | H4 | MakcumankHoe shavenne THDU 3apeructpupoBaHHoe 3a Bpems %
OT NocneaHero 06HyNeHUs, BbIYMCINAETCS U3 CPEAHUX
CKOJTb3SLLUMX OQHOMUHYTHbIX 3Ha4eHnin THDU
3.+19. iH-3 | MakcumarbHoe 3HaveHWe rapMOHUYeCKo COCTaBnsoLLEen %
maxharl +[g | HanpsKeHus, 3aperucTpupoBaHHOE 3a BPEMS OT NOCMEAHENO
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1.8.1.3 [Mapamempsni peaynsimopa

HaxaTnem KHOMKKM P MOXHO Bbl3BaTb Ha MHAMKALMIO TaK Ha3blBaeMble NapaMeTpbl perynsropa.
CHavana Ha KopoTkoe BpeMsi 0ToGpasuTCst HOMEep napameTpa, a oToM ero BenuuuHa. Homep
Habntogaemoro napameTpa GyAeT Npu 3TOM NePUOAMYECKU NOSIBASTLCS (NMPUMEPHO Yepes 5 cekyHA),
ANst NyYLUeil OpueHTaLmm,

I'Iapameprl MOXHO pasfesinTb Ha TPW rMasHble rpynnbl:

MapameTpbl onpeaensioLye GYHKLMOHUPOBaHUE perynsTopa. 3Ti napameTpbl MOXHO
HacTpamBaTb (M3MEHSTb ) U TEM CaMbIM BNUSITb Ha NPOLLECC perynupoBanms. Cpeam HuX
TaKue Kak : TpebyeMblil KOCUHYC, BpEMS PerynnpoBaHmsi, Bpemsi GIoKMPOBKM NMOBTOPHOIO
BKITHOYEHNS! W T.0.

MapameTpbl MHAMLMPYIOLLME TEKYLLEE COCTOSHUE perynaTopa. Peyb naeT o Tekyllem
COCTOSIHUM aBapuiiHbIX pexumoB (napameTp Ne40) , HeucnpaBHOCTSX perynsTopa
(napameTp Ne45) n BenuunHe BpemeHu perynupoBaHus (napameTp Ned6). Bennuuny
9TUX NapamMeTpoOB yCTaHABNMBAET PErynAToOp W OHUM Cryxart 4ns 6onee nogpobHom
NaEHTUMKALMN HECTaHAAPTHBIX B0 HemcnpaBHbIX COCTOSHMIA , 1 Ans Gonee
nogpobHoro HabnAeHMs 3a NPOLECCOM PETYIMPOBAHMS.

3aperucTpupoBaHHble MOrHbIE BPEMEHa BKITIOUYEHNS U KONUYECTBA BKITIOYEHMI
OTAenNbHbIX KOMNEHCUPYIOLWMX CTyNeHen (napameTpbl 43 n 44). 3TU BENNYNHBI
yCTaHaBNMBAET PErynsrop, U NepcoHarn MMeeT BO3MOXHOCTb X TOMbKO OBHYNATb.

Puc. 1.3 : Mndukayus napamempos - cmpykmypa

Mo604H.BeTBb

P-03
01-C
ry 5 . naBH.BeTBb
P-25;|
4
A
14-C
P-xx

lMapameTpbl pacnonaratoTcs B COOTBETCTBUM C NOPSAKOBLIM HOMEPOM B IMaBHOM BETBU — CM.
puc.1.3. HekoTopele 13 napameTpos (napameTp 25 — MOLHOCTb CTyNEHe, 26 — NOCTOSHHbIE
ctyneHu, 30 — HacTpoiikn aBapui, 40 — cocTosiHUE aBapui, 43 — NOMHbIE BPEMEHA BKITIOYEHUS, 44 —
KONMYECTBO BKIKOYEHWI CTyNEHE ) Ans nyylen HarnsaHoCTY NOMELLEHbI B Tak Ha3biBaEMbIX
noboyHbIX BeTBsX. Ha No604HyH0 BETBb Y OTAENBHBIX NAPAMETPOB MOXHO NEPEKIOYNTLCS HaxaTheM
KHOMKM P 1 TakuM xe cnocobom MOXHO BEPHYTLCS 00paTHO Ha rnaBHyt BETBb. [oaKioyeHme K
no6oYHON BETBM NapameTpa MOXHO ONPEAENNTL NO HANWYNK Pa3LenUTENbHO FTOPU3OHTaNBHON
4epTbl (TMPE) Mexay HOMEPOM NapameTpa 1 ero BENWYNHOM — HanpuMep B FNABHO BETBY Npu

MHOVKaLWK napameTpa 26 (nocTostHHble cTynenn), nosiutes Hapnnes 0 | £ (cTynenb Homep 1
perynupyemas eMKocTHas1). Ecrin XoTum NocMOTpeTb COCTOsIHIE OCTanbHbIX CTyneHemn, HeobXxoaumo
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nepexknioynTb MHAUKALMIO Ha r|o6quy|0 BETBb HaXaTneM kHonku P . Hagnuck Ha aucnnee CMeHUTCs

na O =L v Tenepb MoxHo nepemelathest no NoGOYHON BETBM MeXY 3HAYEHNAMI CTYMEHEN.
[MOBTOPHBLIM HaXXaTUEM KHOMKM P MHAMKaLMS NepekniounTcs 0bpaTHO Ha rnaBHyHo BETBb (3HaK TUpe
ncyesHer).

BosBpart B pexum 0ToOpaxeHUst U3MEPEHHbIX 3HAYEHMI MOXHO OCYLLECTBUTL HaxaTieM KHomki M.
Perynstop aBTOMaTMYeCKN BEPHETCS B 3TOT PEXUM NPUMEPHO Yepes TpUALaThb CeKyHA nocne
MOMEHTa OKOHYaHMSt MaHUMYNMPOBaHUS C KaBUaTypoil (0T NOCNeAHEro HaxaTus toBoi KHOMKK).

Wckniouerve: B pexume «PYYHOM» 3HaueHns napaMeTpoB NPOCMOTPETb Hemb3s. [ocne HaxaTtus
KHOMKWN P 0TO6pa3saTCs TekyLme COCTOSHNS BbIXOAOB — CM. anee OfucaHue 3Toro pexuma.

1.8.2 Perynsartopbi Novar-10xx

Perynatopbl Novar-1005 1 Novar-1007 uMetoT TOMbKO TPU KHOMKK; B OTAMYME OT NPEXHUX MOAenen
BMecTO KHONok M v P uMeeTcs TONbKO OAHa KHoMKa B> .

Cnocob nepenucTbiBaHUS MeXay OTAEmNbHbIMWA OKHaMW 0CTancs NoAobHbIM, C TEM TONbKO OTINYMEM,
YTO M3MEPEHHbIE BENWYWHBI 1 NAapamMeTpbl HaxoaaTCs B 06LLUei rnaBHOV BETBU ApYr No4 APYroM. ( CM.
puc. 1.4).

Puc. 1.4 : IHOukayus usmepeHHbIx 3HayeHul u hapamempos y modeneli Novar - 1005/ 1007

naBHas BeTBb

m BetBb COS
| 2 R

> Beteb A

| Pre |
BetBb V m
| F | | Irea |

CHL

Mo6o4yHas BeTBb
napameTpoB

)

C
C

_/
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1.8.3 CooOLieHusa o TecTax u olwmbOKax

B pexume otobpaxeHns M3MEPEHHBIX 3HA4YEHWIN B HEKOTOPbIX CMyYasx BMECTO TEKYLLEro 3Ha4eHMs
KOCWHYCa MOXET NOSIBUTLCS TECTOBOE coobLeHue unu coobiueHune o6 owmnbke. OTaenbHble
coobuieHns noapobHo onucaHbl ganee. B Takux cnyyasx, korga otobpaxaemas BenuuMHa He UMeeT
3HaYEHNs aKTyanbHOro KOCUHyca, ceetoamon COS muraer.

1.9 UHAuuupyroujue ceemoduoosi

Hapﬂ,qy C 4McnosbiM gucnneemM n OTHOCALLNMUCA K HEMY CBETOAMOAAMM COS,AnV, Jimuesad
naHeslb COAePXUT crieayroLne CeeToamnoabl.

1.9.1 UHauKauumsa cocTosiHUA BbIXOAOB

['pynna cBeTOAMOAO0B B BEPXHEN MPABOM YaCTH NMLEBOI NaHENM 0TobpaxaeT TeKyLLee COCTOsHME
BbIX0AHbIX pene. OTaenbHble cBeToanogsl NpoHymepoaHbl 0T 1,40 6 (umm ot 1 go 14) n coum
CBEYEHNEM 03HAYaT 3aMKHYTOE COCTOSIHUE COOTBETCTBYIOLLETO BbIXOQHOIO pere.

Ecnun HekoTopbIN 13 CBETOAMOA0B MUFAET, 3TO 03HAYAET, YTO PErYNSTOP XOUET 3TO PENE BKMHUMTD,
HO JOMKEH XaaTb OKOHYaHWs BpeMeHU GriokMpoBKM. BbixogHoe pene pasomkHyTo, U byaet
BKITIOYEHO, KaK TOMbKO UCTEYeT BpeMsi GrOKMPOBKM MOBTOPHOIO BKIIOYEHMS.

MckntoueHreM SBRSieTCS NYCKOBOW TECT AIEMEHTOB MHAMKaLMK. B TeueHme aToro Tecta Ha aucnnee

uaHa Hagnues EESE v Bce cBeTopmoab! nocneaoBaTenbHo 3aropaioTes U racHyT. Bee BbixoaHble
pere oCTaKTCs Npy 3TOM PasOMKHYThIMU.

1.9.2 UHaukauusa paccornacoBaHus

ot CBETOANOObl UCNOMNb3YyTCA NPK 0To6pa>|<eva| Pa3HOCTU MeXAY UCTUHHBLIM TEKYLLNM 3Ha4YEeHNEM
peaKTVIBHOI7I MOLLHOCTK B CETU U BETMYMHO ONTUMAIIbHOM peaKTMBHOVI MOLLIHOCTK , KOTOpPad
oTBeYana obl 3aJaHHO BENWUYMHE TpeGyemoro KOCHHYCa.

Ecnu aTa pa3HOCTb MeHbLUE, YeM MONOBMHA MOLLHOCTH HaMeHbLLEro KoHaeHcaTopa, oba
ceetognoaa ( MHO v KOHA ) norawweHsl . B cnyyae , ecnu pasHocTb 6onblue, Yem NomnoBuHa, HO
MeHbLLIe YeM MOLLHOCTb HaUMEHbLLEro KOHAEHcaTopa , COOTBETCTBYHOLWNA CBETOAMOA MUTaeT — B
cnyyae HepokomneHcauun muraet MHL, npu nepekomneHcaumm muraet KOHA. Ecnm pasHocTb
NPEBbICUT BENWYMHY HaUMEHbLLIErO KOHOEHcaTopa , COOTBETCTBYIOLMA CBETOAMOA CBETUT
NOCTOSIHHO.
VicknioyeHue B yHKLMM 3TUX CBETOAMOAOB 0BpasyioT CrneaytoLLme COCTOSHNS

*  He onpegeneH cnocob NOAKNKYEHNS U3MEPUTENBHOMO TOKa W HanpsikeHus (napameTp Ne16)

*  MNpoTeKaeT NpoLecc aBTOMaTUYECKOro pacno3HaBaHUs NOAKIHOYEHUS

*  MpOTeKaeT NpoLecc aBTOMATUYECKOro pacrno3HaBaHWs TOKOB CTyMeHel

B Cly4ae, eCcnun He onpejeneH cnocob noaknioyeHus , 06a cBETOAMOAa MUTaOT, B OCTamNbHbIX ABYyX
Chny4aax noratleHbl.

1.9.3 Ungukaums pexuma PyyHol

MuratoLuuit cBETOAMO, PyyHOIl CUTHANMaNpyeT , 4To perynsTop nepekmiodeH B PYYHOM pexum.
OYHKLMS perynnpoBaHns npy 3TOM NPUOCTaHOBIEHA.

Ecnu aT0T cBETOAMOA NOTaLLEH U MHAMKALMS paboTaeT B pexuMe UHAMKALMK 3MEPEHHBIX
3HaYEHWI, 3TO 03HAYAET, YTO PErynsTop NPOBOAMT CTaHLAPTHOE PEryN1pOBaHUE, U BOIMOXHO
NpoBeJeHVe aBTOPaCcMo3HaBaHWUS NOAKIOYEHUS UMM TOKOB CTYNEHEV.
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1.9.4 WNHpvkaums obpaTHOro nuTaHms (3KkcnopT)

Ecnu perynaTop 3Haet cnocob NOAKNI0YEHNA (M3MepI/ITeJ'IbHOFO HanpaAXeHna n TOKa), TO €CTb echnun
yXe yCnewHo npowlen npouecc aBToMaTnu4eCckoro pacrno3HaBaHuUA NOLKITHOYEHUA, UITU cnocob
NOAKNIYEHUA Obin 3afaH BPYy4Hyt0, CBETOAMOA 3kcnopm WHOMUMPYET HanpasneHne nepeHoca
aKTUBHOM SHEPIUN. Ecnw oH noraiueH, QHEPrnAa Te4eT OT npeanonaraemoro NCTo4HMKa K
I'IOTp96VITeJ'I}0. Ecnu ceetoauon FOpUT, SHEPIUA NEPETEKAET B 06paTHOM HanpaBneHuun.

1.9.5 WHamKauua aBapumHbIX COCTOSHUM

[ns curHanusaumm HecTaHaapTbIX PEXUMOB MOXHO MCMONb30BaTh pene Alarm. Paboty atoro pene
MOXHO HaCTPOMTb COrMacHO OnuUcaHuio, npueeaeHHomy aanee ( napametp 30 ).

Y perynstopos Novar—10xXx, KOTOpbIE HE UMEIT CaMOCTOSTENBHOMO aBapuitHOro perne, HeobxoanMo
CHa4ana BblbpaTb M HacTpouTL yHKUMIo pene Alarm . (napameTp 26).

CeeToanon Aeapusi CUrHanuaupyeT COCTOSIHME 3TOrO Pene, TO eCTb KOrAa BbIXOAHOW KOHTaKT pene
Alarm 3amKHyT, CBETOANOL MUraeT.
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2. YCTAHOBKA

2.1 MexaHuyeckull MOHmMax

Mpubop pa3meLLeH B NNacTMacCcoBOM KOpMyce , NpefHa3HaYeHHOM Anst MOHTaXa Ha NULEeByto
naHenb (4Bepb) cUNoBoro Lwkada. Mocne BCTaBNeHMs B OKHO Npubop h1keupyeTcs yCTaHOBMNEHHbLIMM
Ha HEM 3aMKaMi.

BHyTpu WwWkadha fomxkHa ObiTb 0becneyeHa eCTeCTBEHHAs LMpKyNaLns BO3ayxa, a B
HenocpeaCcTBEHHOM Bnn3ocTyn perynstopa, 0cobeHHO nog npubopom, He AOMKHbI pasMeLLaThbCs
Apyrve npubopbl UK yCTPONCTBA, ABNAKOLLMECS UCTOYHUKAMU TENMA — MHAYE Pe3ynbTaT N3MEPeHMs
Temnepatypbl OyaeT uckaxarbes.

2.2 [lodknoyeHue

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

Mpumepb! MOLKMIYEHUS PErynsTopa NPUBEAEHbI B CNieLanbHOM pasaene.

Puc. 2.1 : Peaynsmop Novar-1114 - pa3bemb!

Manufacturer :
KMB systems, s. r. 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

10 J11 )12 J13 J1a

)5 QB RRARRERREERE
VAR

Ce =

Rx_Tx GND
RS 232/485
TR A B GND

max| 230 VAC
i

LOAD

MakcuMarbHOe CeyeHne NPUCOeaMHSIEMbIX MPOBOAHMKOB — 2,5 MM? .

2.2.1 MuTarowee HanpsxeHne

2.2.1.1 ba3oeoe ucnosHeHue peaynsimopos

Perynstop TpebyeT Ansi cBoeit paboThbl NUTaIOLLEE HANPSHKEHWE BENTMYMHON COrMacHO AnanasoHy
3HaYeHNI NpUBEAEHHOMY B TabnuLie TEXHUYECKNX XapaKTEPUCTHK.

HanpsxeHue nutanus nogkntoyaetcs k knemmam 3 (L) n 4( N). B criyuae noCTOSHHOIO HanpsikeHust
NONSIPHOCTb €ro 3HaYEHUs He UMeeT. Lienb nuTaHms perynatopa HeobXoauMO 3aLUUTUTb BHELLHUM
annapaTtom (cMm. rnasy 3aujuma panee).

Y perynsaTopos psga 12xx knemmbl nutaHus Ne3 (L) u Ne4 (N) BHYTpu coeanHeHb! ¢ knemmamu Ne5
(L) n Ne6(N), koTopble MOXHO MCMONb30BaTh AMNs 06beAMHEHNS MUTAIOLIETO HANPSKEHUS C
n3mepuTenbHbIM HanpsbkeHrem (knemmbl Ne. 7- L u Ne 9 -L/N).
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Knemma Ne3 (L) BHyTpw npucoegnHeHa K obLieMy npoBOAY KOHTAKTOB BbIXOAHGLIX pene. [oatomy
3alWuTa Ha BXoge perynsropa AOmkHa ObiTb paccyMTaHa M Ha MOLWHOCTb KaTylek ynpaBneHus

NPUMEHEHHbIX BbIXOA4HbIX KOHTAKTOPOB.

Puc. 2.2 : Pezynsmop Novar-1214 - pasbemb|

Manufacturer :
KMB systems, s. r. 0.
Dr. M. Horékové 559, 460 06 Liberec

Serial / vers.:

zechia
URL : http:/iwww.kmb.cz, E-mail : kmb@kmb.cz Product. date

U~ 100 + 275 VAC, 7VA,

NOVAR 1206 1214 / 232 485

IP 4X| Made in Czech Republic

43+ 67 Hz

[22]23124]25[26[ 271281 29[30[ 31] 32

EERE
/

) )4)5)6)7)8)9)10)11)12)13)1&

FT T

ALARM

AWTITITNW

L1

Befors removi
g, short el
CFterminals il .,

L1 N
ax| 230VAC

§ [9]

D

LOAD

2.2.1.2 WUcnonHeHe ,,/S400“

PerJ'IFITopr B 9TOM MO,D,VI(*)VIKaLl'VIVI MOXHO 3anuTaTb Gonee BbICOKUM HanpAXXeHnem — MakCnumManbHO
no 500V NnepemMeHHoro, U NOCTOAHHbLIM O HanpAXXeHUEM. |-|0Tpe6J'IFIGMaFI MOLLHOCTb TakKad Xe KaK 'y

©a30BOro UCMONMHEHNS.

HanpsbkeHns nuTaHns noaknovaeTcs K knemmam Homep 3 (L1) m 5 (L2/N). B cnyye noctosiHHOMO
HanpsXKeHUst NONAPHOCTb NUTaHWS B 0OLLEM Clyyae NPOM3BONbHAS, HO A4S JOCTUKEHMS
MaKCUManbHON SNEKTPOMAarHUTHON COBMECTUMOCTU PEKOMeHAyeTCs K knemme Homep 5 (L2/N)
NOAKIMIOYMTb NOSKOC KOTOPbIN ByaeT 3a3eMneH (CM. Janee npuMepbl NOAKMOYEHMS).

Llel'lb MUTaHnA H606XOJ.'J.VIMO 3alLUUTUTb BHELLHMM annapaTom (CM. creayoLlyto FJ'IaBY) .

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

SYSTEMS

KMB systems, s. r. 0.

Dr. M. Horakové 559, 460 06 Liberec
Czechia

E-mail : kmb@kmb.cz

URL: http:/h

Serial No / Fw. vers..
Production date

INOVAR 1114 / S400 /

U~ 75500V AC, 7VA, 43+ 67 Hz

1P 4X Made in Czech

Republic

[22]23]24] 251261271 28] 291 301 31]32[ 33] 34]
)7 )8 o JuoJuJiz Jis Jia

[17]18]19]20[21
J VEWEDA

2
e Je

13[14[15] 16

TR A

Rx_Tx GNI
RS 232485
R

D
B GND

LOAD

B otnnume ot 6a30B0it MogudvkaLmm, Knemma nuTaHns BHYTPU He CoeguHeHa ¢ 0bLLyM Nontocom
BbIXOAHbIX pene. Knemmbl 4 1 6 He NOAKIHOYEHbI.
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2.2.1.3 Peaynsamopsi Novar - 1005/ 1007

HanpsxeHns nuTaHus nogkmnioyaetcs K knemmam Homep 4 (L1) u 3 (N). B cnyye noctostHHOrO
HanpPsKeHUs NONSAPHOCTb NUTAHUSA NPOW3BONbHAA. Lienb nuTaHus Heo6XoaMMO 3aLMUTUTL BHELLHAM
annapaTom (cM. rnasy 3awuTa ) .

Knemma Ne4 (L1) BHyTpu npucoeamnHeHa k obLiemy npoBogy KOHTaKTOB BbIXOAHbIX pene. [oaTomy
3alyuTa Ha BXofe perynstopa AormkHa b6biTb paccynTaHa U Ha MOLLHOCTb KaTyLuek ynpaBneHus
NMPUMEHEHHBIX BbIXOAHbIX KOHTAKTOPOB.

Puc. 2.4 : Peaynsmop Novar-1007 — pasbem

INOVAR 1005 1007 U~ 80:275VAC 43+67Hz |
Vyréverze.: piikon5VA 1P 2x|
[Datum vyroby :

Made in Czechia

P b

1
|

SPOTR.
Vyrobce : KMB systems, s. r. 0.
Dr. M. Horékové 559
€2-460 06 Liberec 7
www.kmb.cz

2.2.1.4 3awuma

Pasgen 6.12.2.1 crangapta EN 61010-1 Tpebyert, utobbl npubop nMen B kayecTse cpeacTaa ans
OTKIMIOYEHNS BbIKIIOYATENb UK aBTOMAT, KOTOPbIN IBNSIETCS COCTABHON YaCTbio 3NEKTPOYCTaHOBKM
3[aHus, pacnosioxXeH B HENOCPEACTBEHHOM 6nM30CTI 1 NErko AOCTYNEH 4N1s nepcoHana, u
0603HayeH kaK OTKIioYatoLLmiA annapart. Kak oTKnioYaloLLmin annapat MOXHO NPUMEHWUTb aBTOMAT C
HOMWHanbHLIM TokoM £0 10A, Npu 3TOM LOmkHa ObiTh BU3yanbHO 0603Ha4eHa ero yHKLMS 1
COCTOSHME.

Mockonbky BHYTPEHHUIA BIOK NUTaHWS perynsTopa UMNYNbCHbINA, TO NPY Nofgade HanpsikeHNs OH
KpaTKOBPEMEHHO NOTPEBNSET OT CETU UMMYIICHbIN TOK MOPSAKA HECKOMbKUX amnep — 3TOT (akT
Ha[l0 NPUHMMATbL BO BHUMAHME NMpu BbIBGOpe 3aLLMTHbIX annapaToB, BKIOYEHHbIX Nepes,
PErynsTopom.

2.2.2 N3meputenbHoOe HanpsikeHue

2.2.2.1 Peeynsamopnbi psida 11xx u 10xx

Y perynsTopos psiga 11xx nuTatoLiee HanpsikeHNe CRYXUT OOHOBPEMEHHO M M3MEPUTENbHBIM, a
MOTOMY OTAENBHO MOLKMIYATL M3MEPUTENBHOE HanpsikeHue He TpebyeTcs (fa 1 HEBO3MOXHO).

2.2.2.2 Peaynamopni psida 12xx

PerynsaTopbl psga 12xx ocHaLLeHbl YHUBepCarbHbIM, ranbBaHN4YeCKV OTAENeHHbIM BXOLOM
N3MepUTenbHOro HanpsbkeHus. OH NO3BONSAET NOLKNKYATL U3MEPUTENbHOE HaNPSKEHNE B
AnanasoHe 3Ha4yeHun ot 45B fo 760B (nepemeHHoe) YactoTon ot 43 fo 67 I'y., npuyem Kak asHoe,
TaK 1 NMHenHoe. B ocHoBHOM BapuaHTe nogknioyeHns dasa L1 nogkniovaetcs Ha knemmy L (Ne 7)
a cpefHui (Hynesor) npoeog Ha knemmy L/N (Ne 9).

VlsmepMTeanoe HanpsXeHne JoTkKHO ObITb 3allnLeHo BHELWHUM 3alMTHbIM annapaToMm (Hanp.
npe,qoxpaHMTeneM). Ecnu oHo coBnagaet ¢ NMUTaOWUM HanpsXeHnem, MOXeT ObITb 3alluuieHo
06LI.I|VIM 3alLNTHBLIM annapaTom. B NPOTUBHOM Clny4ae obe Lenu OOrmKHbI ObITh 3allNLLEHbI
npeaoxpaHutenamu nnm astomatamm ¢ HOMMHanbHbIM TOKOM OT 1 0o 6A.
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Ecnn nameputensHoe HanpskeHe NOAKMIYEHO Yepes M3MePUTENbHBIN TpaHcgopmaTop
HanpsbkeHust (UTH), T0 4ns NpaBUAbHON MHAMKALMW U3MEPEHHBIX BENUYMH HEOBXOAMMO Ny
HacTpolike 3agaTb koachduumeHT nepegaum UTH (napametp 17 — cm. ganee ).

2.2.3 N3mepuTenbHbIN TOK

Bbixoab! ¢ n3ameputenbHoro TpaHcchopmatopa Toka (UTT) noakntovarotes k knemmam Net (knemma k)
n Ne 2 (knemma I) . Y perynsatopo psiga 10xx nonsipHOCTb NOAKMtodeHns obpaTHas - knemma Net
aBnsetcs BbiBoaoM | un knemma Ne2 - BbiBogoM K.

BoamoxHo npumeHeHne UTT ¢ HOMUHAMbHBIM BbIXOAHBIM TOkoM 5A unu 1A. [Ina npaBunbHOM
WHAMKALMN U3MEPEHHDBIX BENMYMH HE0bX04MMO Npu HACTPOMKE perynsaTopa 3aaatb KoapguumeHT
nepegaum UTT (napametp Ne12,13 — cm. ganbiue). MpoTuB criyuaitHoro pa3mbikaHnst ¥ BO3MOXHOMO
HeXxxenaTenbHOro paspbiBa TOKOBOM Lienu y perynsatopoB Novar-11xx pasbem ocHalleH pe3bboBbiM
KpenneHuem.

2.2.4 ABapuiHasa curHanusauyms

2.2.4.1 Pezynamopbi Novar-11xx/12xx / 13xx

Mpnbop ocHaleH BcnoMoraTenbHbIM pene , Alarm “ ans curHannsaumm HeCTaHAAPTHBIX COCTOSIHUIA.
KoHTaKTbl 3TOro pene BbiBeAeHbI Ha KneMmbl 17 1 18.

2.2.4.2 Pezynsamopbi Novar-10xx

HecTaHaapTHble COCTOSHWS MOTYT MHAMLMPOBATLCSA OAHUM W3 ABYX NOCNELHWX MO HOMEPY
BbIXOZHBIX Pene (ecnu OHO He UCMoNb3yeTcs Ans perynuposaHus). COOTBETCTBYHLLEE pene 4N
9TOr0 HeObX0AMMO CHavana NPaBUIbHO HAaCTPOUTb. CNOCOB HACTPOMKI NPUBOAMTCS B ONUCAHUK
napametpa 26.

2.2.5 BbixogHble pene

Mpnbop copepxut 6, 8 nn 14 BbIXOAHBIX pene (B 3aBUCMMOCTM OT TUNa perynsatopa). BeixogHble
KOHTaKTbl pene BbiBeaeHbl Ha knemmbl Ne19 ... Ne32 ('y perynsatopos Novar-10xx Ha knemmbl ¢ Ne 5
no Ne12).

KOHTaKTbI BbIXOOHBIX pene BHYTPK 3alluLLEHbl C NMOMOLLbO BapUCTOPOB.

2.2.5.1 ba3oeoe ucnonHeHue peaynssmopos

OB6LuUme KOHTaKTbI BCEX pene BHYTPU COEAMHEHbI C KTEMMOW nuTatowero HanpsbkeHus L1 (0ObluHO
310 Ne3, Tonbko y perynstopos Novar-10xx aTo knemma Ne4 ). IMpu BKMIOYEHWM BbIXOGHOMO pene Ha
COOTBETCTBYIOLLEN KNEMME BbIXOAHOTO pasbema NosiBUTCS NOTEHLMAN, MOAKMOYEHHbIN K knemme L1.

2.2.5.2 WUcnonHeHue ,,/S400“

B oTnmnune o1 6a30Boro MCMonHeHMs obLLMe KOHTaKTbI PENE He COEAMHEHDB! C KITEMMOWN HaNpshKEHUS,
a 0TAENbHO BbIBEAEHbI Ha KneMmbl Homep 33, 34.

[Mpu MCNONb30BaHUU NOCTOSAHHOIO HAMPSXKEHUS NUTaHUS 4115 BKITIOYEHUS NyckaTenen,
PEKOMEH/YETCA HENOCPEACTBEHHO Ha KaTyLUKV NyckaTenen ycTaHoBMTb 3aluuTHble anogsl 2A/600V
(cm.panee npumepbl NOAKIIYEHNS). Kpome TOro, B TakoM Clyyae Hafo NpUHATL BO BHUMAHME 1
MeHbLUEee 3HaYeHe MakCMManbHO TOKOBOM Harpy3ku BbIXOAOB perynatopa (cornacHo Tabnuue
TEXHUYECKNX XapaKTEPUCTHK).
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Mpyn MHCTaNAALNM MHOTAA BO3HMKAET NOTPEOHOCTL NPOBEPUTH (DYHKLIMOHMPOBAHWE OTAEMbHBIX
CTYNEHEN PErynupoBaHNs Py4HbIM BKIOYEHEM W OTKMHOYEHNEM — 3TO MOXHO OCYLLECTBMUTL B
pexumMe PydHoU 1nn ¢ MOMOLLbIO TaK Ha3bIBaEMOr0 py4YHO20 eMelamernibscmea 8 peaynupyrouul
npouyecc (CM. onucaHue ganee)

2.2.6 Bbi6op BTOpOro Tapucha, BHELWHAS aBapus

B HekoTOpbIX cryyasix GbIBaeT BbIFOAHO 3KCMyaTMPOBaTh PErYNSTOp C ABYMS pasHbIMU crnocobamm
HaCTPOMKY, HaNpUMeEp B 3aBUCUMOCTM OT XapakTepa Harpy3ku B pasnuyHbIX AHEBHbIX UMK HEembHbIX
nHTepBanax. [ins Bbibopa TpeGyemoro crnocoba HacTPOMKN CIYXUT BXOZ BTOPOro Tapuda.

BHUMAHME !!! [laHHbIN BxOA ranbBaHWM4YeCKN He OTAeNeH OT BHYTPEHHMX Lienei perynatopa
1 Ha ero BbIBOAAX NPUCYTCTBYET ONacHOe HanpsXeHMe OTHOCUTENbLHO NoTeHumana semnu !!!
Moatomy Heobxoanmo, 4tobbl pene, nyckaTenb UK ONTPOH, KOTOPbI YPaBASET 9TUM BXOAOM, Obin
N30NMPOBaHHBIM (6€3 YyKOro HanpsKEHS), 1 pa3MeLLeH Kak MOXHO Brivxe K perynatopy
(onTMManbHO B TOM Xe Wwkady) , C TemM 4YTobbI Bbina MUHUMU3MPOBAHA ANWHA NPUCOELUHUTENBHBIX
NpoBOAOB (MakcumarbHo 2 — 3M.). Bxog BbiBeaeH Ha knemmbl 11 1 12. BHyTpeHHee nuTatowiee
HanpsbkeHue Mexay knemmamu okono 30B (nocT.), KOMMYTUPYEMbIN TOK OKOMo SMA.

B crnyyae, ecnu ucnonHuTeNbHLIM 3neMeHTOM Bbibopa BToporo Tapuda sensetcs TpaHanctop (NPN)
WUnK ONTPOH, HEO6XOAMMO NPU NOLKMKOYEHUN COBMIOCTM NONSAPHOCTL - KOMNMNEKTOP TpaH3ucTopa -
ONTPOHA NOAKM0YNTL Ha knemmy «+» (Ne11), amuTTep Ha knemmy «-» (Ne12).

[Mpu pa3omKHYTOM BXofe perynstop paboTaeTt B COOTBETCTBUN C HACTPONKAaMM OCHOBHOIO pexuma
(Tapudba), npu 3aMKHYTOM BXOZe (eCnm (hyHKLMS BTOpOro Tapuda paspelueHa — cM. aanee) pabotaet
Mo HaCTpOWKam BTOPOro Tapuda.

Ecnu d)yHKuMﬂ BTOpOro Tapmq)a HE UCNONb3yeTCA, AaHHbIA BXOA MOXHO MCMONMb30BaTh AN
MOAKIIOYEHNSI CUrHana BHeLLHeN aBapun — CM. onncaHne napameTpoB HOMeEpP 30 1 40.

Bxogom ans Beibopa BTOporo Tapuda 0bopynoBaHbl TONbKO PerynsaTopbl psga 12xx u 13xx.

2.2.7 KoMMyHMKaLMOHHbIN MHTepdeic

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

2.2.7.1 KommyHukayuoHHbIU uHmepghelic RS-232

WHopMaLmMoHHas NUHUA BbiBeeHa Ha JOMNOMHUTENbHbINA YeTbIpeX- NOSIOCHBIA pasbeM Ha 3afHeN
naHenu npubopa (knemmbl 14,15,16). Pacnpeaenexve curHanos no knemmam npuseaeHo B tabn.2.1.

KoMMyHWKaLMOHHbIN MHTEPEC BbINOMHEH B cornacu ¢ pekomeHaauusamm CCITT V.28 (RS-232), a
WMEHHO +/- 12V ¢ MUHUMArnbHBIM BHYTPEHHAM UMNEAAHCOM Harpy3aki 3 KOMm. Mpu aToM
ncnonb3oBaHbl cornacHo CCITT V.24 curHans! 102 (o6wwuit nposoa), 103 (oTnpasnsiemble AaHHbIE) U
104 (Y1Taemble AaHHbIE).

Tabn. 2.1 : lNooknrovyeHue nuHuu RS-232

CurHan Knemma Ne
RxD, yutaemble gaHHble 14
TxD, oTnpaBnsiemble AaHHble 15
GND/C, «3emnsi» MHGOPMALMOHHO!A TUHNN 16

21



Novar-1xxx KMB systems

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

2.2.7.2 KommyHukayuoHHbIl uHmepgpetc RS-485
PacnpepeneHve curHanos no knemmam B crnyyae uHtepdenca RS-485 npuseaeHo B Tabn.2.

Tabn.2.2 : MNodkmoyerue nuHuu RS-485

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

VHTepdenc nossonseT nogkntodath 4o 32 npubopos Ha yaaneHun ao 1 kM. PekomeHayembin kabenb
— 3KPaHMPOBaHHbIN KpyyeHbIn (=twisted) MeTannuyeckuin AByXnapHbIi.

NnHus RS-485 TpebyeT npu yoaneHHOCTH OT HECKOMbKUX AECATKOB METPOB M 6oree BbINOMHATL Ha
OKOHYaHMSX IMHWM YCTaHOBKY «KOHLIEBbIX» PE3NCTOPOB. KOHLIEBbIE PE3NCTOPLI HOMUHAMIOM,
COOTBETCTBYIOLIM BOMHOBOMY COMPOTMBIEHMIO NPUMEHEHHOTO kabens (kak npasuno, 100 ... 200
Ow), npucoeauHstoTes mexay knemmamu 14 1 15 (DATA A u DATA B). B perynsaTope npegycmoTpeH
KOHLeBOM peancTop conpoTtueneHnem 330 OM, KOTOPbIN O4HWUM KOHLIOM NPUCOEAUHEH K curHany B
(knemma 15), a apyrum k knemme TR (Terminal Resistor Ne13). [1ns ucnonb3oBaHus AaHHOrO
pesncTopa LOCTaTO4HO CoeanHUTL Mexay coboit knemmbl TR ( Ne13) u A (Ne14)

Mpw annHe kabenst Nopsiaka HECKOMbKMX COT METPOB Ui MPY HANMYMM CUMbHBIX 3NIEKTPOMArHUTHbIX
NMOMEX PEKOMEHYETCS NPUMEHSITL SKPAHUPOBAHHBIA kabenb. JkpaH NPUCoeanHSETCs K knemme Ne
16 (GND/C) v Ha ogHOM KoHUe kabens k 3alwuTHoMy npoBoaHuKy PE.
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3. BBog B akcnnyartauuio

3.1 [lepeoe eknroveHue
Perynstop noctaBnsieTcs HaCTPOEHHbLIM Ha CTaH4APTHbIE BENMWYMHbI CornacHo Tabnuue 4.1.

Mocne NOAKMIYEHNS NUTAIOLEr0 HAaNPSKEHNs CHaYana noiaeT TecTuposaHue aucnies. Motom Ha
Avcnnee KpaTkoBPEMEHHO M306pa3unTCs :

* Tun perynsitopa (Hanpumep nc {4)

« Bepeua MO (Hanpumep 1.0)

*  HaCTPOEHHbI TMN nameputensHoro Hanpskermns (=L a un U=LL)

*  HaCTpOEHHast Benn4MHa HOMUHambHoro BTopuutoro Toka UTT (( =5A wn | = 1A)

Ecnu npasunbHO NOAKNHOYEHO N3MEPUTENTbHOE HanpsaXeHne, 3anyCcTtuTca npouecc
aBTOpacno3HaBaHWA NOAKITOYEHNA .

I'IpV| HENOAKITIO4EHHOM N3MEPUTENBHOM HanpAXXeHU Ha Ancnnee noasATCcA Murarowme gaHHble

u-0.

3.2 [poyecc aemomamu4ecko20 pacno3HaeaHusi NOOKTHYEHUs

[Mpu nocTaBke perynstopa napameTpbl MOAKITIOYEHNS U3MEPUTENBHOMO HaNPSKEHUS W TOKa
HaCTPOeHbI CNeaytoLwmM 0bpa3om:
e Tun usmepuTenbHOro HanpsikeHus — pasHoe (,LN“, napametp Ne15)
e Cnocob nogkntoyenus U n | He onpeaeneH (napametp Ne16)
e HomuHanbHoe HanpshkeHue komneHeupytoLlein cuctembl Unom HacTpoeHo Ha 230 V
(napametp Ne 18)
Tak kak cnocob NOAKMYEHUS He ONpeseneH, PerynsaTop He MOXET BbIMUCIUTL TEKYLLMIA KOCUHYC, W

3TO COCTOSIHWE MHAMLMPYETCS ABYMS OGHOBPEMEHHO MuratoLmmmn ceetoguogamn MHO v KOHA. B
9TOM Cyyae perynsTop npoBeAeT aBTOMaTUYECKOe pacno3HaBaHne NOLKMOYEHMS.

Yt0Bbl perynstop Mor ocyLUeCTBUTb 3TOT NPOLECC, LOMKHbI ObITb BbINOMHEHbI CAELYHOLLME YCHOBMS:

 pabora perynsTopa He OCTaHOBMEHa (CBETOAMOA Py4HOU moralleH)

*  YMCMOBOM [AMCNNEN YCTAHOBIEH B PEXVM NHAMKALMM U3MEPEHHBIX 3HAYEHH.

e MOAKMIOYEHO N3MEPUTENBHOE HanpsikeHue Tpebyemoil BENMYMHBI (HE MEHbLLE
MWUHUMarbHOrO)

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

[poLecc MOXeT COCTOATL MaKCUMarbHO M3 7 WwaroB. B KaxaoM Luare perynsatop noBeaeT YeTbipe
nNpoBHbIX 3amepa, Npu KOTOPbIX NOCneLoBaTeNbHO NOAKIIYAET M OTKNKYaeT cTyneHn ¢ 1 no 4 . Mpu
9TOM NpeAnonaraeTcs, YTo X0t Bbl K ABYM M3 3TUX CTYNEHe! NOLKMOYEHbI KOHOEHCATOPbI (€CNN K
nobomy u3 Bbixogos ¢ 1 1o 4 6bin 6bl NOAKMIOYEH APOCCEND, TO Npouecc byaeT HeycnelHbIM). B
KaxdoM NpoBHOM 3amepe Ha Aucnnee nocnefoBaTenbHO NOSBATCS CrneaytoLve 4Ba COOBLLeHNS:

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

Ecnu perynstop u3meput B 0TAeMbHbIX 3aMepax (MOMbITKax) NOBTOPHO OAMHAKOBLIE BEMUYMHbI
MOLKIMHOYEHNE CYUTAETCS PAcro3HaHHbIM 1 CrieayHoLLMe Lwark He npoun3eoasTes. Ecnu pesynbTarthl

3aMepOB B [JaHHOM LLare pasnuyHble, perynsTop NpoBEAET CrieayoLui Wwar U3MepeHuii.
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[ns yCnewHoro pacno3HaBaHna nogknioYeHna JOMKHbI ObITb BbINOMHEHDI cneayouine ycnosua :

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

*  XxoT4 6bl K 4BYM 13 BbIXOZ0B 1....4 LOMKHbI ObITb NPUCOEANHEHDBI KOHAEHCATOPbLI U HU K
OHOMY U3 3TUX BbIXOLOB HE MOAKMKYEH ApOCCerb

B TeyeHue Bcero npowuecca pacnosHaBaHus perynsatop U3MepsieT U BENUYMHY U3MEPUTENBHOIO
HanpspkeHust. B KOHLEe npouecca OH BbIYUCIINT CPEAHEE 3HAYEHME STOMO HANPSKEHNS N YCTAHOBUT
HOMMHaNbLHOE HanpseHne komneHeupytowen cuctembl Unom (Mapametp 18)Ha Gnimkaniuee
3HayeHue 13 psga BblIGpaHHbIX HOMUHATBHBIX HaNpsKeHuiA B Tabnnue 3.1.

Tab. 3.1 :Ps0 ebibpaHHbIX HOMUHabHbIX HaNPSKEHUU

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

Mpu yCneLHOM OKOHYaHWM NpoLiecca aBTOMaTUYECKOrO pacno3HaBaHUs MOLKMIYEHUS Ha aucnnee
KpaTKOBPEMEHHO NOSIBUTCS NOCNEA0BATENbHO TUM PaCNO3HAHHOMO NOAKNIOYEHHS, BbIGpaHHOE
HOMWHanbHoe HanpsikeHne Unom M peanbHas BennymHa kocuHyca B ceTi. MoTom npubop HayHeT
MPOLIECC PErynMpoBaHus, 1N BO3MOXHO NPOLLECC pacro3HaBaHus CTyneHen (CM. fanee).

Ecnu npouecc aBTOMaTU4eCKoro pacrno3HaBaHUA NOAKNIOYEHNA He yaacTCa yCnelwHo 3aBepLlnTb, Ha

Avcnnee nosiBuTCs MuratoLyee coobuyeHne P-0.Batom cnydvae Heobxoanmo 3agatb cnocob
NOAKIMIOYEHNS BPYYHYHO, b0 ycTaHoBKOW napameTpa Ne16 cHoBa 3agaTh 3HaueHue ==== (= He
3afjaHo), TeM CaMbIM Bbl3BaTb NOBTOPHbIN 3amyck NpoLecca aBTOMaTUYECKOrO Pacno3HaBaHus
noaknoyeHuns. MHave perynarop nepengeT B pexum oxugaHus u yepes 15 MUHyT NOBTOPUT npoLecc
aBTOMATUYECKOrO pacno3HaBaHUs NOAKIHOYEHNS aBTOMaTUYECKM .

Ecnwn B 4eiCTBUTENBHOCTU HOMUHAMBHOE HanpsaxeHue 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 Pacrno3HaBaHUs MOAKMIOYEHUS MOXHO B M0G0 MOMEHT OCTaHOBUTb
NepeKntoyeHnem AUCTnes B PEXAM MHOMKALMM NapaMeTpoB. Mocne Bo3BpaTa B pexum 0TobpaxeHus
TEKYLLMX 3HAYEHMIA NPOLLECC aBTOMATUYECKOrO pacro3HaBaHmMs NOAKNIOYeHNs OyaeT 3anyLUeH CHoBa
C camoro Havara.

3.3 [lpoyecc  asmomMamuyecko20  pacno3HasaHusi  moujHocmeul
cmyneHel

PerynaTop ctaHZapTHO NOCTaBRAETCA C aKTUBUPOBAHHOW (hYHKLMe aBTOMaTUYECKOro
pacno3HaBaHus MoLHocTen cTyneHen (napameTp Ne20 HacTpoeH Ha 3HauyeHue A). B aTom cnydae
perynaTop Ha4yHeT aBTOMATUYECKOE Pacro3HaBaHWEe MOLLHOCTEN CTYNeHel Npy BKNKYEeHU!
perynsTopa (nogadye NUTAIOLLEro HaNPSHKEHWUS ) MPK YCNIOBMK, YTO HW OAWH U3 BbIXOAOB (B NapameTpe
25) He MeeT JENCTBUTENBHOMO 3HAaYEHMs MOLHOCTM (TakoW Cryyail HacTynuT Npu NEPBOM
BKIKOYEHUM HOBOIO perynsaTopa uin nocne ero nHuumanuaauum).  lMpouecc MOXeT BbiTb BbI3BaH U
6e3 cHATUS HanpskeHus, ycTaHoBkon napameTpa Ne20 Ha BenuunHy 1, nnbo Tak HasbiBaeMon
WHWLManu3aumen perynstopa (cM. ganee).

Yro6bl perynstop Mor HayaTb NPOLECC aBTOMATUYECKOTO pacno3HaBaH|si MOLLHOCTEN CTyneHel
[OMKHbI ObITb BbINOMHEHbI CIEAYIOLLME YCIIOBUS

e paborta perynsiTopa He OCTaHOBMEHa (CBETOAMOA PyyHol moralueH)

e UMCMOBOW AMCNNEil YCTAHOBMNEH B PEXNM UHAMKALIAM U3MEPEHHBIX 3HAYEHUI

e MOAKYEHO M3MEPUTENBHOE HaNPsKEHNE AOCTATOYHOM BENNYMHDI

e 3ajaH cnocob NoaKNIYEHUs U3MEPUTENBHOIO HaNpsKeHUs 1 Toka (napameTp Ne16)
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[Mpy BbINOSIHEHUM BCEX YCOBMIA PETYNIATOP 3anyCTUT NPOLECC aBTOMATUYECKOro pacno3HaBaHms
MOLLHOCTEN CTYMNEHEMN.

MpoLiecc MOXET COCTOATb 13 3 Ui 6 LaroB . B kaxaoM Lware perynstop nocnesoBaTenbHo
MOLKIMHOYNT W OTKIIOUUT KXAbIA BbIXOA. pK 3TOM OH 3aMEpUT , Kak NOAKHYEHUE U OTKIIOYEHe
CTYNeHU BNMSIET HA NOSHYI0 PEAKTUBHYH MOLLHOCTb B CETU . /13 M3MEpPeHHbIX BENUYMH perynsitop
OnpeaenuT MOLLHOCTb COOTBETCTBYHOLLEN CTYMEHM .

B kaxgom npobHOM 3amepe Ha gucnnee nocnegoBaTenbHO 0TobpasaTes cneayowme coobLieHns :

*  Homep wara B Bune AL - n (n - Homep wara)

*  pesynbTupyloLLas U3MepeHHas MOLHOCTb CTYMeHU B kBapax. VHAULMpYeTCs HOMUMHanNbHoe
3HaYeHue MOLLHOCTM M3MEPSIEMON CTYMEHU, TO ECTb 3HaYeHWe, OTBevaroLLee
HOMMHAIbHOMY HanpshKeHUI0 KoMneHcupytoLen cuctembl Unom , HACTPOEHHOMY B
napametpe 18. Ecnu 3apaH koaddmuyneHt UTT (napameTpsl Ne12,13), a npu namepeHunm
HanpsbkeHus yepes VITH v ero koaddmumeHT (napametp 17), GygeT nokaszaHa MOLHOCTb
CTYNEHW NPSMO B CETY (TO eCTb Ha nepauyHoit ctopoHe UTT, unu UTH). Ecrin
HOMMHanbHbIA NepBuYHbIA Tok UTT (unn UTH) He 3apaH (napametp Ne12) , byget
nokasaHa MOLLHOCTb CTYMEHU Ha BTOPUYHOM cTopoHe UTT (unmn UTH).

Ecnu perynaTopy He yaactcd onpeaenuTb BENMUYUHY CTYNeHU, OH €€ HE NOKa3blBaeT. OT0 COCTOSHME
HaCTynuT B Cliy4ae, Korga nof BriMsaHUeEM nepemeHHon Harpy3ku BermynHa peaKTMBHOVI MOLLHOCTK B
CeTW 3HaunTenbHo Konebnercs, B CpaBHEHUI C MOLLHOCTbIO Msmepﬂemoﬂ CTyNeHu.

lMocne npoBefeHnaA Tpex waros OCyLLECTBNAKTCA BbIYUCIIEHUA . Ecnu otaensHble U3MEPEHNA B
NPOBEAEHHbIX LWarax npeaocTaBnAT JOCTATOYHO cTabunbHble pesynbtarthl , NpoLecc
pacno3HaBaHNA 3aKOHYEH . B NPOTUBHOM Ciny4ae peryndarop nposefeT cneayowne Tpu wara .

Ycnosuem yCnewHoro pacno3HaBaHna MOLHOCTU CTyrIeHeVI ABNAETCA JOCTATOYHO cTabunsHoe
COCTOAHWE B CETU — B TEYEHNE BKITHOHEHNA U BbIKITHOYEHNA Msmepﬂemoﬂ CTyNneHn peakTuBHaA
MOLLHOCTb Harpy3ku He [0JKHAa MEHATbCA Ha BEITUYKNHY , KOTOPaA CpaBHUMa nnb0o 3HAUUTENBHO
OonbLue Yem BENMUKHA peaKTVIBHOI7I MOLLHOCTH VICCJ'Ie,D.yeMOVI CTYNEHU . B NPOTUBHOM Clny4ae
pesynbTat UsMepeHund 6y,u,eT HeyCneLwlHbIM. OBbI4HO BEMMYKHBI CTyneHeVI pacno3HaKTCA TEM
TOYHEE, YeM MEHbLUE Harpy3ka B CETU.

Mocne ycneLwHOro OKOHYaH!s MpoLecca aBTOMaTUYECKOro pacno3HaBaHKst MOLLHOCTEN CTyneHew
PErynsTop NPOBEPUT , YTO XOTs Obl OAHA KOHEHCATOPHas CTyneHb Oblna pacnosHaHa , M ecnu aa ,
TO HAYHET NPOLLECC perynmpoBaHms . B obpaTHOM criyyae perynstop neperaeT B pexum OXuAaHUs 1
yepes 15 MUHYT 3anyCTUT NPOLLECC aBTOPACNO3HABAHNS MOLLHOCTEN CTYNeHei BHOBb.

OTﬂeJ’IbeIe pacno3HaHHbIE BENMNYUHDI CTyHeHeﬁ MOXHO MPOKOHTPONNPOBATL B no6o4Ho BETBU
napameTpa Ne 25 . MMonoxutenbHas BEnMYMHa o3Havaet E€MKOCTHYI CTyNeHb , OTpuLaTesibHad —
WHOYKTUBHYIO . Ecnu CTyneHb He yaarnocCb pacno3HaTb , Ha Aucnree 6y,qu ===, OTﬂeJ’Ibele
pacno3HaHHbIE BENMNYNHBI MOXHO Mpn H906XO,EI,MMOCTVI BPYYHYO UCNPABUTD .

Ecnu npoLiecc aBTOMATMYECKOr0 pacno3HaBaHWsi MOLLHOCTEI CTyneHei He Gbin 3aBepLUeH YCneLLHo,
nnbo cpeay pacno3HaHHbIX CTYNEHei HeT HU OHOI EMKOCTHOM , Ha aucnnee 6yaeT Muratb

coobenme £ =0, n onHoBpemeHHO akTUBM3MpYyeTCS curHanuaaums Aeapus . B aTom cnyyae
HeoBX0AMMO 3aaTb BENMUMHbI CTYNEHEI BPYYHYHO (CM. onucaHue Janee) , nubo peaakTMpoBaHuem

napametpa Ne20 ycTaHoBUTb ero Ha BennumHy A (ummHa | ), 1 Tem cambiM CHOBa MHULMMPOBATH
npoLecc aBTopacno3HaBaHust MOLLHOCTEN CTYNeHeN.

lMpouecc aBTOMATUYECKOrO Pacno3HaBaHUs MOLLHOCTEN CTYNEHe! MOXHO B NGO MOMEHT
OCTaHOBWTb NEPEKMOYEHNEM OMCNNES B PEXUM MHAMKALMM napameTpoB. [locne Bo3BpaTa B PEXUM
0TOOpPaXeHNs U3MEPEHHBIX 3HAYEHNIA, MPOLIECC aBTOMATUYECKOTO PAcno3HaBaHNS MOLLHOCTEN
cTyneHei 6yget 3anyLueH CHOBa C CaMoro Havana.
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4. OnucaHue paboThbl

4.1 Hacmpouka pe2ynsmopa

[insi BOCTUXEHUS ONTUMANBHOTO PEryNMPOBaHISt B COOTBETCTBUN C NEPEMEHHbIM XapaKTepoM
Harpy3kv perynstop UMeeT psi napameTpoB, KOTOpble BAUAIOT Ha ero paboTy. MepeyeHb
napameTpoB npueeaeH B Tabnuue 4.1. Creaytowme pasgenbl ONUCHIBAKOT Ha3HaYeHUe OTAENbHbIX
napameTpoB 1 cnocob 1X HACTPOIKM .

4.1.1 PepaktupoBaHue napameTpoB U OOHyneHMe 3aperMcTpMpPOBaHHbIX N3MEPEHHbIX
BENUYUH

4.1.1.1 PedakmupoeaHue napamempos

Perynsitop noctaenseTcs ¢ napameTpamm, HaCTPOEHHbIMI Ha CTaHAAPTHbIE BEMUYUHBI B
COOTBETCTBUM C Tabn.4.1.

B HekoTOpbIX CRyyasx Ans ONTUMM3aLmn perynmpoBaHns TpebyeTcs M3MEHUTb 3HA4EHUS HEKOTOPbIX
napameTpoB, B OCTasbHbIX CIy4asix Npu MOHTaxe HEOBX0AMMO 3aaTh TOMbKO TUM U3MEPUTENBHOMO
HanpshxeHust (pasHoe /nuHenHoe) u koadpduument UTT.

Ecnu pegaktpoBaHue napameTpoB He 3abnOKMPOBaHO (CM. CriedytoLymiA pasaen), OHO NpoBOAKUTCA
cregyrowmm obpasom :

1. TepeknounTb PerynaTop B pexiuM MHAUKaLM1 napamMmeTpoB HaxaTeM KHomku P ( TONbko
ans perynatopos Novar-11xx ).

2. locnepoBatenbHbIM HaxaTeM KHOMOK A , ¥ BbI3BaTb Ha MHAMKALMIO Tpebyemblii
napamertp.

3. Haxatb kHonky P (unm » ans Novar-10xx) 1 He oTmyckaTh 4O TeX Nop, noka AaHHble Ha
AMCNNee He HaYHyT MUraThb .

4. KHonky P ( » ) noTom OTNyCTUTb ¥ KHOMKamu A , ¥ ycTaHOBUTb Tpebyemyto BenuunHy. Y
HEKOTOPbIX NapaMeTPOB AaHHbIE MOXHO aBTOMATUYECKN YBENNYMBATD / yMEHbLIAT
ANUTENbHBIM HaXaTheM KHOMK A , unn 'V

5. Tpu gocTmkeHnn TpebyeMoin BeNMUMHbI HaxaTb KHOMKY P ( B> ). YcTaHoBNEHHas BennimHa
3anuLIeTcs B NaMATb PErynaTopa, AaHHble Ha Aucniee nepectaHyT Muratb u
pefakTMpoBaHue napameTpa Ha 3TOM 3aKOHYEHO .

4.1.1.2 O6HyneHue 3ape2ucmpupo8aHHbIX U3MEPEHHbIX 8Ee/TUYUH

MogobHbIM CNOCOBOM MOXHO OBGHYNATL 3aperncTpUpPOBaHHbIE U3MEPEHHDBIE BEMMYMHBI, ONUCAHHbIE B
nepBoi rnase:

1. TepekntounTb perynsaTop B PEXUM MHOMKALMNA U3MEPEHHBIX 3HAYEHWI ( TONBKO 4N
perynstopos Novar-11xx ) n ¢ nomoLbto kHonok A , ¥V uM (vum A,V v » ang
perynstopos Novar-10xx ) nponuctats Ao Tpebyemoi BennimnHbI, KOTOPYo XOTUM 0BHYNUTL

2. Haxatb kHonky M ( unm» ) M yaepxuBaTh €€ HaXaTomn 4O TEX NOP, NOKa AaHHbIE Ha
AuUCnnee He HaYHyT MUraTh

3. Kuonky M ( wunu® ) oTnycTuTb M kHOMKOA A W'V [OGUTLCS NOSIBIEHUS Ha AKCTIee

Hapnuen CL - (= clear = 0BHynuTL). Crieyiolmm HaxaTviem kHonku M (D) BenuuuHa
0BHynuTCS.

I'IpV| 06Hy1'IeHVIVI 0JHOBPEMEHHO 06HyJ'IF|TCF| BCerga Bce Benn4mHbl COOTBeTCTBy}OLLI'eﬁ rpynnbl U UX
BblYMCNEHME HAYHETCA CHOBA.

26



Novar-1xxx KMB systems

4.1.1.3 Omkpbimue / 6110Kupoeka pedakmuposaHusi

PerynﬂTop MOCTaBNAETCA B «pa36l'|0KV|pOBaHHOM» COCTOAHWUKU, TO ECTb NapaMeTPbl MOXHO
pedakTnpoBaTtb U 3apPErMcTpupoBaHHblE U3SMEPEHHbIE BENMNYNHBI 06HyJ'IF|Tb. lNocne BBeAeHNs B
pa60Ty MOXXHO pefaKTUpoBaHNE NapamMeTpoB <(3a6J'IOKVIpOBaTb» M TEM CaMbIM 3alLUUTUTb PETYNATOP
OT BO3MOXHbIX HECAHKLMOHNPOBAHHbIX MaHVII'IYJ'IFILWII7I.

ViHdhopmaLmio 0 ToM, OTKPbITO MK 3a6MOKMPOBaHO PeAaKTUPOBAHNE NAapaMeTPOB , MOXHO Y3HaTb B
napametpe NeQ0 . OH MOXET NPUHUMATL 3HAYEHUS

Ed-0 ... penakTMpoBaHme 3a6roKUPOBaHO
Ed-1 .. PenakTpOBaHUe OTKPLITO - MOXHO PEAaKTUpOBATh M OBHYNSTH

CocTosiHWe OTKpbITUS / GNOKMPOBKM PEAAKTMPOBAHIS MapaMEeTPOB COXPAHAETCS 1 MPU OTKIHOYEHUN
perynstopa ot ceTy.

Ecnu pegaktvposaHme 3abrokMpoBaHo, pa3bnokupoBaTth ero MOXHO CrieaytoLLmm cnocobom,
KOTOpbI NoJo6EH peaaKkTMPOBaHMIO NapaMeTpoOB perynsTopa:

1. TepekntounTb PerynaTop B peXvuM WHAMKaLMM NapameTpoB HaxaTheM KHOMKU P v
BbI3BaTb Ha uHOMKauuo napametp NeOO ( mnw nponmcTath 4o napameTpa Homep 00 ¢
nomoLbto kHonok ¥, A ans perynatopos Novar-10xx). Ha gucnnee 6yget Ed=0.
(perynatop npu 3TOM He JOMmkeH ObiTb B PyYHOM pexume )

2. [onrum HaxaTneMm KHomku P ( mnm » ) 0obuTbCs MUraHns Ha gucninee NocnegHero
3Haka . Ha mecTe nocnegHero 3Haka (paspsiga) npv 3Tom u3obpasutcs Ludpa B
unTepaane ot 0 go 9. Mpegnonoxumm, Tam Gbina uudpa 5, Torga Ha gucnnee byaer :

Ed=5, vundpa 5 6yper murats .
3. lMocnegoBatenbHO HaxaTb KHOMKKM B criegyrowlen kombuHaumm -V A, A ¥ . Ecnn Ha

nocnenHem Mecte aucnnes 6bina undpa S | To oHa nocnenosaTensHo cmernTcs Ha Y -
5-6-5, tak uto no okoHuaHWK KoMBUHALMM ByaeT NokasaHa NepBoHaYanbHas Ldpa .

4. Haxatb kHonky P (unu» ) . Ha aucnnee nosisutcss Ed= |, noaTeepxnas Tem cambim
OTKpbITUE PEAAKTUPOBAHWSA, TENEPb U3MEHATb 3HAYEHNS NapaMeTpoB 1 OBHYNATb
3aperncTpupoBaHHbIE M3MEPEHHBIE BENMNYMHDI.

Yucno, nsobpaxaemoe npu 3agaHui pasbnokmpytoLen KoMBuHaLmMm, He MMEET HUKAKOTO 3HaYEHMs.
Perynsatop BblbupaeT ero npon3sonbHO (BBOAMT B 3abnykaeHNs «Henpuatensy) . BaxHbiM sBnseTcs
NULWb TOYHOE COBNtoAeHe NocneaoBaTeNbHOCT KOMBUHALMMY HaXaTHs KHOMOK .

PepakTupoBaHue GyaeT OTKpLITHIM 40 TOW NOpbI , Noka He 6yaeT nepcoHanom onsiTb 3abokMpoBaHo.
CocTosiHWE OTKPbITUS/BNOKMPOBKI COXPAHSIETCS U MPU OTKIKOYEHWM HANPSIKEHUS

Bnok1poBKy peaaKkTMpoBaHKUs MOXHO NPOBECTH NOLOBHLIM CNOCOBOM Kak 1 OTKPbITUE, TOMBKO B
pasgene 3 npuBeAeHHOro Bbille cnocoba Hapo 3agaTh Ny Apyryo NocnenoBaTeNbHOCTL
HaXaTusl KHOMOK.

4.1.2 Mapametpbl Ne 01/07 — TpebyeMbIn KOCUHYC

BenuunHy Tpebyemoro koacbuumenTa mowHocTh ansa 1. Tapudba (napametp NeO1) unm ans 2.
Tapucpa (napameTp Ne 07) moxHo 3agaThb B AnanasoHe oT 0,80 nHayktueHoro Ao 0,80 eMKOCTHOrO.

Ecnv Heobxogumo obecneunts Gonee TOUHYH HAaCTPOMKY B 0651acTu 3Ha4eHuiA kocuHyca okono 1,0 ,
TO MOXHO BMECTO 3HaueHuin TpebyemMoro KocuHyca 3aaaBaTb HENOCPEACTBEHHO Tpebyembli yron
(ha30Boro casura B AnanasoHe og +10 0o -10 anekTpuyeckux rpagycos. B pexum HacTpomku
Tpebyemoro a3oBoro yrna perynsarop nepenaet BO BpeMs peaakTUpoOBaHWs napameTpa, ecnm
Oyaem nponucTbiBaTh 3HAYEHUst NapaMeTpa KHOMKOM 7 [0 TEX Mop, NoKa He NOSIBUTCS 3HAYeHne
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Tpebyemoro a3oBoro yrna, 4OMONHEHHOE CUMBOMOM rpagyca — Hanpumep, AaHHble aucnes 10°
o3HavaroT +10°.

Ecnu mpebyemblli KocuHyc bbim HacmpoeH 8 epadycax, mo asmomamuyecku 8 epadycax bydem
HacmpaugsambCs U WUpUHa noockl peaynupogaHus npu bonbuwiol Hagpyske (cm. napamemp 04/10
danee)

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

BennumHy MOXHO yCcTaHOBWTL Ha Bpems oT 5 cekyHa Ao 20 munyT: 0.05 - 0.10 - 0.15 - 0.20 - 0.30 -
045-10-130-20-30-4.0-50-7.0-10.0-15.0 - 20.0 (41cno nepeq OECATU4HON TOUKON
03HaYaeT KOMMYECTBO MUHYT, @ Nocrne AECATUYHOM TOYKM — KOMWYECTBO CEKYHA). YCTaHOBMEHHOe
3HayeHMe napameTpa OMpedensieT 4YacToTy MOBTOPEHWS PEryNMPYIOLWMX BO3AEACTBUIA  Npw
cresyowpmx yCnoBusx:

o Tekywmit KOCUHYC «Bonee MHAYKTUBHBIA », YeM TpebyeMblit , TO eCTb HeJOKOMNEHCMPOBAHO

»  PasHocTb TekyLLero 3Ha4eHns peakTUBHON MOLLHOCTY B CETW W ONTUMAnNbHOIO 3Ha4eHus ,
COOTBETCTBYIOLLETO TPebyeMOMY KOCUHYCY , (OLMOKa perynmpoBaHns ) , TOYHO paBHa
MOLLHOCTW HaumeHbluero koHgeHcatopa (C/K)

Hanpumep, ecnu napameTp HacTpoeH Ha BenuumHy 3.0 U B CETU YCTAHOBATCS YKa3aHHbIE YCroBWS,
perynaTop Kaxaple 3 MUHYTbI MPOBELET pacyeT OnTUMarbHOro cnocoba koMneHcaummn 1 oCyLLEecTBUT
perynupytoLiee BosaencTame.

Yka3aHHOe BpeMs COKpaLLaeTCs B 3aBUCUMOCTY OT TeKyLLern OLWMOKM perynuposanus. Ecnu 6bino
3a[aHO BpeMsi perynupoBaHusi 6e3 OykBbl «L» nepep YACToM, TO BPEMS PErynMpOBaHMS
cokpaLyaeTcs NponopLUoHanbHO KBaapaTy OTHOLLEHUS OLIUBKW perynmpoBaHus K BEN4nHe
HanMeHbLUen koHgeHcaTopHoi ctyneHn (Clkwin). Ecnm B 3Ha4eHuM napameTpa nepeg Yncnom oeina
3agaHa byksa «L», TO Bpems perynnpoBaHus COKpaLLaeTCs no IMHENHOM 3aBUCUMOCTY OT
yka3aHHOro oTHoLeHus (bonee MeaneHHas peakums Ha bonbLune uameHeHus). BospacraroLas
owwwubka perynmpoBaHns MOXeT CHU3UTb ero 40 MUHUMarbHOMO 3HAYEHUS BPEMEHW PErYNUPOBaHUS —
5 cekyHa.

HaobopoT, ecnu owwmbka perynupoBaHns MeHbLUe, YeM MOLLHOCTb HaMeHbLUER EMKOCTHON CTYNEHHU,
BpeMsi perynupoBaHus yBenuunBaeTcs B Aea pasa. Ecrv owmbka yMeHbliaeTcs v fanee, u ctaHeT
MeHbLue 1/2 BENMYNHBI MOLHOCTM HaumeHbLuero koHaeHcaTopa (Clkui), perynupytowee
BO3JEMCTBIE He NPOBOAUTCS.

4.1.4 MNMapametpbl Ne 03/09 - Bpems perynupoBaHus B 00N1acTv nepekoMneHcauum

HacTpavBaemas BenuinHa OnpeaensieT YacToTy perynupyoLnx BO3AECTBUN NoLOBHO Kak U
BblleonucanHbIn napameTp Ne02/08 ¢ Tem oTnnyMeMm, Y4To AEUCTBYET B CRyyae, Koraa TekyLui
KOCMHYC «Bonee eMKOCTHO », YeM TpebyeMblit, TO eCTb HacTana nepekomMneHcaums .

VI3meHeHne BpeMeHM perynmpoBaHus B 3aBUCUMOCTH OT BENUYMHBI OLINGKK PerynnpoBaHns
NPOUCXOANT TaK e, kak u y napametpa Ne 02/08 .

4.1.5 Mapametpbl Ne 04/10 — wnpuHa nonocki perynmpoBaHusA Npu 6ONbLIOK Harpy3ke

[laHHbIM NapamMeTpoM MOXHO HaCTPOUTb LUMPUHY MOMOCHI PEryn1poBaHus npu 60MbLLON Harpy3ake
(cm. puc.4.1). HactpoeHHas BennunHa onpegenset B obnactu ,C* gnanasoH peakTBHOM
MOLLIHOCTU, MpW KOTOPOIA COCTOSIHUE B CETU NPUHUMAETCS 3@ CKOMMEHCUPOBAHHOE, U NPK KOTOPON
PEerynsTop, cnegoBaTtenbHO, He NPOBOAMT HUKAKOe PerynvpytoLLee BO3AencTBue.
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Tab. 4.1 : lNapamempei pe2ynsmopos Novar -10xx / 11xx / 12xx
No HasHayeHue [nanasoH War | CraHgapr. MpumevaHune
HaCTDOVIKVI yCT. BEINN4YMHa

0 | oTkpbiTHE AOCTYNA K 0/1 - 1 Cwm. onucakme Grokuposki

pefaKTVpoBaHHIo pefakTMpOBaHusi NapameTpoB
1 | Tpebyembin COS (tapucp 1) | 0.80 wna. + 0,80 emx. | 0.01 0,98 wHg.

2 | Bpems perynupoBaHus npu 5 cekyHa + 20 MuHYT | - 3 MUHYTBI Bes,L* : kBappatiuHOE yMeHbLLEHNE
HegokoMneHcauum (tapud 1) C ,L": nuHeitHoe ymeHblIeH/e

3 | Bpems perynupoBaHus npu 5 cekyHa + 20 MuHYT | - 30 cekyHa Bes,L* : kBappatiuHOE yMeHbLLEHNE
nepexoMneHcaum (tapud 1) C ,L*: nuHelHoe yMeHbLUEHWE

4 | lnpuHa nonocbl 0,000 + 0,040 0,005 0,010
perynupoBaHus
(byHKLMS BTOPOro Tapudga 0-1-E - 0
Ipynna napameTpoB aHanoruyHo napam. | - - Ecnu He akTvBMpoBaHa hyHKuus 2.

+ | ananormuro 1+ 4 ana 1+4 Tapuda, He oTobpaxaeTcs.

10 | BTOpOrO Tapuda

12 | HOMUHaMNbHBbI NEpPBUYHbII 5+9950 A 5 He 3agaH
TOK UTT

13 | HOMMHaMNbHbIA BTOPUYHBIN 1A+5A - 5
Tok UTT

14 | Bpems 6roKMpoBKY 5 cekyHa + 20 MuHYT | - 20 cekyH
MOBTOPHOTO BKIOYEHNS]

15 | TN n3mepuTENBHOTO LN (dbasHoe) — - LN MapameTp Hano 3aAaTb NPABHTLHOTO
HaNpSIKEHUS LL (nuHeitHoe) [ONs HOpMarbHOro (PYHKLMOHNPOBaHMS

dBTOpacno3HaBaHUa NOAKNHYEHUA.

16 | cnoco6 npucoeanHerns U n |l | 6 komBuHaumm - Heonpenenen | CM. Onncakue napametpa

17 | Koacpchmument ATH 6e3 UTH unm - — (6e3 UTH) | OTHOLIEHVE MexX7y HOMUHAMbHBIM

10 = 5000 NepPBUYHLIM W BTOPUYHLIM HanpAXeHuem
NTH

18 | HomuHanbHoe HanpshkeHne | 50 + 750 V x - 230/400V Perynstop HacTpouT 370 3HaueHue BO
KOMI'IeHCleyl'OLIJ'eVl cHUCTEMbI KOS(*)(*).MTH BpemA aBTOMaTU4eCcKoro pacno3HaBaHunsa
UNOM NOAKMKYEeHNs

20 | aBTOMaTNYECKOE A (aBT0) - 0 (HeT) - - A
pacnosHaBaHue mowHoctei | 1 (aa)

OTAEMbHBIX CTyNeHe

21 | nporpamMma KoMMyTaLum, 12 TMnoBbIX - He 0...MHAMBUAAYaIbHOE 3afiaHNe CTyneHei.

PEXUM NIMHEIHOTO BKITIOYEHNS | KOMBMHALWMIA v ,L* onpenenex | ECTM 3aAaHo asTopacnoskasatue
CTyneHel, He oTobpaxaeTcs.

22 | HomuHanbHas MOLLHOCTb (0,007 = 1,3 kvar)x {0,001 He Benuumta otevaeT HacTpoeHHoMy Unow
HaMMeHbLLEro KoHaeHcaTopa | koahd.UTT x onpenenex g”BaTF;?)“a”é;ggHi‘;’;‘:ﬂjz‘fT;zeHeﬁ o
(BenuunHa Clkmin ko3 .MTH oTOBpaNaETCA. ’
nepecynNTaHHas Ha NepBuYH.
cTopoHy UTT)

23 | konuuecTBo KoHaeHcaTopos | 1+ 14 - 6/8/14 Ecrv 3afiaHo aBTOpacniosHasaue

CTyneHel, He oTobpaxaetcs.

25 | HomuHanbHasi MOLHOCTb (0,001 + 5,5kvar)x {0,001 He BenuumHa oTBeYaeT HaCTPOGHHOMY UNO'\j

OTAEMNbHBIX CTYNEHeN Koathp.UTT x onpegener | (napam. 18) Y KoHAeHcaTOPHBIX CTyneHeit
KOS(*)(*) WTH NONOXUTENbHbIW, Y APOCCENIbHbIX
' oTpULaTENbHbIN

26 | NOCTOSIHHbIE CTYTMEHM perynupyemasi unu | - Bee o H* 1A Tonbko Ans nocriefHve sa

0/1/F/HIA perynupyemble | Bbixona; ,A” Tonbko ans Novar1005/1007

27 | npegenbHbIN KOCUHYC Ans 0.80 uHg. + 0,80 emk. | 0,01 He Ecnu BenuunHa He onpefseneta,
PErynupoBaHns ApoccenaMm onpenenegH | PENYTIIPOBaHWE ApOCCENAMA HE

npoBoAMNTCA.

30 | HacTpoitka aBapuiiHbIX 0/ Tombko - Curxan.u MMepeent CoCTORHMi:

A / [eViCTB. OT 1... Manblit TOK 8...CHL>
pexumos ( Bapvm) CMFHanVIElaHMH MAnoro Toka 2... CBEPXTOK 9... owmbka KomneHcaLun
TONbKO AecTaue / ’ 3... noteps Hanpsbkenns  10... akcnopT
CcUrHanmu3aLms u notepu 4...npocagka Hanpsix. 11... 4NCnO BKMOYEHNI
. / Hanpshkerus, 5... nepeHanpsikeHne  12... owmbka cTyneHu
hevcreve owmbkm 6... THDI > 13... neperpes
CTyneHm 7... THDU > 14... BHeLLHsS aBapus
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31 | FpaHuypl npocagkm - - - [lnana3oHbl 1 eAnHNLLI M3MepeHns no

; HanpﬂmeHMﬂ, Eac?'lrlll :JHaCTpOEHa COO0TBETCTBYHOLWan

37 | nepexanpsxetus, THDI, ABapus, TO napameTp He oTobpaxaeTcs..
THDU, CHL, konnyectea
BKJTHOYEHWIA 1 TEMNepaTypbl
(ans Asapuin)

40 | AKTyanbHoe cocTosiHIe CurHanmsaums Tonbko akTUBHBIX
aBapuitHbIX PexMoB (Asapus) cocTostHuit ABapus

43 | Bpems BKIIOUEHUS CTyNeHen [uanasox unaukauum ot 0,001 go 130
(B THIC. Yac)

44 | KONUYECTBO BKIHOYEHUIA [uana3soH nHoukaumm ot 0,001 fo 4000
CTyneHeMn (B Tbicsuax)

45 | Tun HencnpaBHOCTU
perynsTtopa

46 | AkTyarnbHoe CoCTosHNE Bpems fo cnegytow. peryn. BO3AenCTBUS
BPEMEHM perynnpoBaHus B CeK.

50 | appec npubopa 1+254 1 1
(aucT.koMMyHUKaLws)

51 | ckopocTb nepeaaun fanHbix | 4800 — 9600 — 19200 | - 9600 Bd
(aucT.koMMyHUKaLws) Bd

52 | KoMMyHuKaLMOHHBII npoTokon | KMB (P0) / - KMB (P0)
(BUCT.KOMMYHMKaLWS) Modbus-RTU (P1)

55 | Yactora cetn A (aBt0) -50 Hz - 60 Hz | - A (aBT0)

56 | LinpuHa okHa Ana BoluMcnenna | 1 MuHyTa < 7 gHen - 7 oHelt [lecTBUTENbHO NS CPEAHNX 3HAYEHUIA:
CPeAHNX 3HauYEeHMiA Acos, APac, APre

57 | WupuHa okHa ans 1 MUHyTa + 7 AHei - 15 MUHYT [eincTBuTENbHO ANS MUHMMATbHbIX 1
BbIYUCIIEHUS MUHUM. U MaKCUMarbHbIX 3HaYEHUN: mincos,
MaKCUM. 3HaYEHMI ' maxPac, maxPre, maxdPre

58 | ViHamkaums Temnepatypbl °C-°F - °C
Lienscuit/®apeHrent

59 | MpaHuya BKOYEHNS +10 + +60 °C 1°C +40 °C Ecnm He HacTpoeH BbIxop And
OXNaXaAEeHNs OXMaxaeHWs, He MHAULMPYeTCS

60 | MpaHuya BKOYEHNS -30++10°C 1°C -5°C Ecrv He HacTpoeH Bbixos ANA
oTonnexus OTOMNEHNs, He MHANLMPYeTCS

Puc. 4.1. : CmaHdapmHas wupuHa noochl pegynupogaHusi

aKTUBH,
MOLL{H.

*)

HaCTPOEHHLIN cOs fi

+0,005 -0.005

/)
’

peakTnBHasa

» MOLLUHOCTb

[Mpun Manoi Harpyske (4acTb nonockl ,A“) v Npu cpeaHeit Harpyske (YacTb nonocsl ,B), wupnHa
nonock! perynmnpoBaHns NocTosHHa U cooteeTcTByeT BenuumHe Clkmin— NONOCa OTBEYAET 3HAYEHMIO
Tpebyemoro kocuHyca ¢ oTknoHeHneM +/- (Clkwin)/2. Tpum Bonbluoi Harpyske ( 06nacTb «C»),
nornoca pacLumpseTcs Takum 06pasom, 4Tobbl ee KpaitHue rpaHnLbl OTBEYanu HacTpanBaeMomy
OTKMOHEHMIo 0T Tpebyemoro kocuHyca. CTaHAApTHOE 3HAYeHWe  LIMPWHBI NONOChI PETYNIMPOBaHNS B
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aton obnactu pasHo 0,010, To ectb +/- 0,005 - 370 cocTOsHME NOKa3aHo Ha puc.4.1. Ecnv npu
aToM Obin HacTpoeH Tpebyemblin kocuHyc, Hanpumep Ha 0,98, To B obnacT «C» B TakoM cnyyae 3a
CKOMMEHCUPOBAHHOE COCTOsIHWE ByAeT NPUHUMATLCS TaKo YPOBEHb PeaKTUBHOM MOLLHOCTY B CETH,
MpuW KOTOPOM KocuHyC ByaeT HaxoamTbea B npegenax ot 0,975 oo 0,985.

LLnpwuHy nonocel perynmnpoBaHus npu 6obLLON Harpyske MOXHO YBENUUMTL MakcumansHo 4o 0,040 ,
yMeHbLUMTb ee MoxHO A0 0,000. PaclumpeHune nonockl perynmnpoBaHns MOXeT BbiTb NONe3Ho
0cobeHHO B cuctemax ¢ 6onbLUMM A1ana3oHOM PErynMPOBaHNS - OrpaHUYEHNEM N3ObITOYHO TOYHOTO
PEryNNPOBaHNS NMpU BbICOKMX HArpy3kax YMEHbLUAETCS YacToTa PerynmpyHoLLmx BO3AEACTBMIA, YTO
BELET K YBENNYEHMIO CpOKa CIyDbl KOHTAKTOPOB. [MpW yMEHbLLIEHU HACTPOMKI NapameTpa Ao
HYNEBOrO 3HAYEHWs, LUMPKUHA NONOChI perynupoBaHus oteeyaet BennumHe Clkmin (NOCTOSHHAS, He
pacLumpsieTcs).

Mpumeyarue: Mpu Manon Harpyske nonoca perynupoBaHus «u3orHyTay (obnactb ,A‘) Tak, YTobbl
n3bexatb HexenaTenbHOro NePEKOMNEHCUPOBaHMS (Ha PUCYHKE MOKA3aHO YNPOLLEHHO).

Ecnu Tpebyembiit kocuHyc (napametp Ne 01/07) Bbin HACTPOEH B rpagycax, To aBTOMaTUYeCKu B
rpapycax 6yaeT HacTpamnBaTbCA W LUMPUHA NMONOCHI PETYNIMPOBAHNS NPK BONbLUION HarpyskKe.

4.1.6 Mapametp Ne 06 - pyHKLMA BTOPOro Tapuda

PerynﬂTopbl Novar pacnonaratoT ABYyMA rpynnamMu BbilLEONUCaHHbIX OCHOBHbIX NapamMeTpoB
perynnuposaHua.

Hactpoikon napametpa Ne6 MOXHO 3aaaTb, JOMKHO N PErYyNMPOBaHUE yNpaBnaTLCS TOMNBKO NEPBOM
rPynnon OCHOBHbIX NapaMeTpoB perynupoBaHus ¢ 1-ro no 4-bin (1. Tapud), unm npu onpeLeneHHbIX
YCIOBMSIX BTOPOIA FPYNMoii OCHOBHbIX nMapameTpoB ¢ 7-ro no 10 —bii (2. Tapud). CtaHaapTHO

napameTp Ne6 HacTpoeH Ha £ v BTOpas rpynna napameTpoB He MCMOMb3yeTcs - NapameTpbl
No7...Ne10 npu aTOM TepsIoT CBOW CMbICH, @ NOTOMY HE MHAWLMPYIOTCS.

Y perynstopos Novar-1206/1214 perynupoBaH1e MOXET YNpaBnsTLCA BTOPOW rpynmnoi napameTpos,
B 3aBMCMMOCTM OT COCTOSIHUSI BHELUHEro CUrHana (KoHTakTa pene).  [ns 3Toro perynsropbi
OCHaLLEeHbl BXOAOM 1151 BbiGopa BTOPOro Tapuda, No3BonsioLyyM nogknyaTh K Hemy
W30IMPOBAHHbI KOHTAKT, UI OMTPOH.

Ecnu HacTpoum BenmnunHy napametpa No6 Ha BenumHy {, perynstop HauHeT BbIUMCATL 3HAYEHMe
BXoga Bblbopa BTOpOro Tapuda, 1 B 3aBUCMMOCTM OT €ro TEKyLLEro 3Ha4yeHns byaeT ucnonb3osatb
komnnekt napameTpoB No1...Ned unm Ne7...Ne10.

Mpu 3TOM AECATUYHASA TOYKA 3@ NOCNEAHNM 3HAKOM B NapameTpe 6 MHAULMPYET, akTUBHbINA N B
HacTosLLee BpeMsi BXOJ BTOPOro Tapuda — ey OHa noralleHa, BXOf BTOPOro Tapida HeaKTUBHbIIA
W B peryn1poBaHii UCNonb3ytoTcst NapameTpbl Anst nepeoro Tapudia. HaobopoT, ceeyeHe
AECSTUYHOI TOYKM CUrHANN3MPYET aKTUBHOE COCTOSIHUE BXOAA BTOPOrO Tapuda, 1 perynstop npu
3TOM UCMoMb3yeT NapameTpbl BTOPOro Tapuda.

DYHKLMIO BTOPOTO Tapucha MOXHO eLLie HacTpouTb Ha 3Hauerne E. B aTom cnyyae BTopas rpynna
napaMeTpoB UCMOMb3YeTCs B CMyvae KCnopTa akTUBHOM SHEPrM, TO €CTb KOrda aKTUBHas
3Heprus nepetekaeT OT NOTPEOUTENS K UCTOUHNKY.

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

MapameTpom N212 MOXHO HaCTPOUTb HOMMHAIBHbIN NEPBUYHBIA TOK TT B eguHuLax amnep.
JlnanasoH 3HaveHun ot 5 o 9950A.

CraHgapTHo a1oT napametp (Ne12) He 3aaaH (Ha gucnnee ~ === ). B atom cnyyae Bce
M3MEPEHHbIE BENWYMHEI TOKA M MOLHOCTK, BenuynHa Clkuin (napameTp 22), 1 MOLLHOCTM OTAENbHbIX
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cTyneHei (napameTp 25) MHOMUMPYIOTCS B PA3MEPHOCTY , Kak OHM Bbinin U3MepeHbl Ha BTOPUYHOM
ctopoHe UTT . YcTaHoBKa napameTpa He BvSeT HUKoUM 06pa3oM Ha NPOLECC PErynmpoBaHus ,
BMMSIET TOMbKO HAa MHAMKALMIO BENWUYMH, UMEIOLLMX Pa3MEPHOCTb TOKa UK MOLLHOCTU. HacTpouTb
9TOT NapameTp MOXHO YXe Nocre aBTOMAaTUYECKOrO PacrO3HaHNS MOLHOCTEN CTYNeHel, He
3anyckas npy 9TOM CHOBa CaM NpOLecc pacno3HaBaHms.

MapameTpom Ne13 3agaeTtcs BTOPUYHbIA HOMUHaNbHbLIA TOK ATT. MoxHO BeIGpaTh 3HaueHne 5A nnu
1A. BHUMAHUE! B otnnune ot napameTpa Ne12, aToT napameTp AonkeH ObITb 00A3aTenbLHO
NpaBUNLHO HaCTPOEH ANA obecneyeHns HopmanbHOW paboThl perynaTopa. CornacHo aTomy
napameTpy W TeKyLLeMy 3HAYEHUIO TOKa B CETU perynaTop onpeaenseT, He NeperpyxeH N TOKOBbIN
BXOZ , ¥ NPW HENPaBUIbHOW YCTAHOBKE NapaMeTpa MOXET JOUTU K HEXeNaTelbHOMY OTKIOYEHMIO
perynsatopa , unu HaobopoT He ByaeT perynaTop OTKAKYEH B CryyYae HeoOXoaMMOCTH (CM. OnucaHue
napametpa 30 — aBapus OT CBEPXTOKA).

HacTtpoeHHas BenuuuHa napameTpa Ne13 ocTaHeTcs NpexHen U npu uHUYuanu3ayuu perynaropa
(cMm.onucaHve ganee).

4.1.8 MapameTtp Ne 14 - Bpemsi 6TOKMPOBKM NOBTOPHOrO BKITOYEHMSA

CnyxuT anst obecneyeHns JOCTaTOHHOrO pa3psaa KoHAEeHcaTopa nepes ero NOBTOPHbIM
BKMOYEHWEM. MapameTp MOXHO YCTaHOBMTb Ha Bpems oT 5 cekyHg 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
BPEMEHM Takow xe, kak y napameTtpos 02/08.

4.1.9 Mapametpbl Ne 1516 - TMn u cnocob® npuUcoeauHEHUA W3MEpPUTENLHOro
HanpsxeHus

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

(U=L n, cranpaptras sennumHa), nmn nuHeitbiv (U= L L). Ecnn nameputensHble HanpsikeHue u
TOK 6€pyTCA C pasHbIX CTOPOH (BbICOKOrO 1 HU3KOTO HAMPSKEHNS) MUTAIOLLEr0 CUIOBOMO
TpaHcopmaTtopa, BenuunHy napametpa Ne15 Heob6xoaMMo YCTaHOBUTL B COOTBETCTBUM C TUMOM
TpaHcdopmaTopa — CM. ONUCaHKe B OTAENLHOM pasfere.

Mapametp TMna nogkntoyeHus (Ne15) gomkeH 6b1Tb B NOOOM cryyae NpaBUIIbLHO HACTPOEH
NpW MHCTannAUMK, gaxe Torga, koraa npegnonaraem 3anyck npolecca aBToMaTuyeckoro
pacno3HaBaHus NoAkKnoYeHus. B npoTMBHOM cny4ae nsmepsieMblii KOCUHYC GyaeT onpeaeneH
HenpaBUIbHO.

Tab. 4.2 : Cnocob nodKYeHUs U3MEPUMENbHO20 HaNPSIKEHUS

N3MepUTENBHOE HanpsKeHe N3MepuUTENbHOE HanpskeHue
dasnoe -U=Ln nuneitoe - 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
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Mpu HacTpOlike NapameTpa Ha dasHoe Hanpsixene (U=L ), perynatop ogHoBpemeHHo
YCTAHOBWT BEMNMYMHY HOMUHAMBHOMO HANPSXKEHUs koMneHcupyowen cuctembl Unow (NapameTp 18)

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

HacTpoeHHas BennunHa napameTpa tuna nogkmoyenns (Ne15) octaHeTcs npexHen u npu
UHUYUanu3ayuu perynsropa (CM.onucaHve ganee).

MapameTp Ne16 onpeaensieT cnocob NoaKnYeHNs U3MEPUTENBHOTO HANPSHKEHWS MO OTHOLLIEHMIO K
U3MEePUTENBHOMY TOKY, TO €CTb MEXY KakuMu pasamn Unu ¢a3oi M HyneBbIM NPOBOLOM B3ATO
namepuTenbHoe HanpskeHue . Mpegnonaraetcs , uto UTT pa3melleH B pase 1 1 ero opueHTaums
(knemmbl K,i ) COOTBETCTBYET HanpaBEHWIO UCTOYHKK — NoTpebuTens . Cnocob noakmioYeHns MOXeT
BbIOMPaTLCS OAHOM U3 LWeCTH KoMBUHaLWiA B Tabn.4.2 .

MpumeyaHus:

» T[lpeanonaraetcs, yto UTT pa3smelleH B dhase 1 1 ero opueHTauus (knemmbi k,i)
COOTBETCTBYET HaNpaBNEHNO UCTOYHMK — NOTPebUTENb.

»  Cnocob noaknioyeHns 3agaH B Buae «X- Y» rge X o3HavaeT ghasy NpucoeayHeHHyH K
knemme perynstopa L, a Y — chasy (npoBoa) , NpUCOEAMHEHHYIO K knemme perynstopa L/N
(0 — 03Ha4aeT cpedHuiA, HyneBoW NpoBog ) .

Ecnv 3agaaum BenUUmMHY 3TOr0 napameTpa kak He OMpefeneHHyto (daHHble ===<), 3anycTuTcs
MpOLIECC aBTOpacno3HaBaHUs NOLKMIOYEHMS. VCKNIoYeHMe COCTaBMSET Cyyaid, Koraa HacTPOEH
PEXUM NIMHEIHOTO BKIIOYEHUS (CM. onMcaHue napameTpa 21), - B 3TOM criyyae npowecc
aBTOPACMO3HaBaHMS MOAKMIOYEHUS He 3anyCTUTC 1 Cnocob MOAKMIOYEHUs NOITOMY Hafo 3aAaTh
BPYYHY!O.

Mpy cMeHe Tvna nogkntoYeHns (asHoe/nuHelHoe HanpshkeHne — napameTp Ne15), napameTp
cnocoba nogkntoyeHns (Ne16) aBToMaT4eCckn yCTaHOBUTCS HA HEOMPEAENEHHYIO BEMTNYMHY.

4.1.9.1 Hacmpoliika muna noGkn0YeHuUsI Npu U3MePeHUsIX Ha Pa3HbIX CMOPOHax
cunoe020 mpaHcghopmamopa

Ecnu namepsieMbliin TOKOBbI CyrHan 6epeTcst ¢ NPOTUBOMNONOXHON CTOPOHbI MUTAOLLETO
TpaHcopmaTopa, N0 OTHOLIEHMIO K U3MEPSEMOMY CUTHasY HaNPsXeHUs), TO ANs NPaBUIbHON
HacTponku napameTpa Ne15 pelatowmm B faHHOM criydae 6yaeT Tak HasbiBaeMblii YaCOBO
(BpemeHHOM) yron TpaHcdopmaTopa. JTa BenuynHa OnNpeaenseT yron BeKTOPOB HanpshkeHUst Mexay
COOTBETCTBYIOLMMM (hazamu NEPBUYHON N BTOPUYHON 0BMOTOK. BpeMeHHO yron MOXeT ObITb B
AnanasoHe o1 0 4o 11 - T COOTBETCTBYHOLLMI 3TOMY (ha30BbIN yron nexut B npegenax ot 0 go 330
rpagycos (c warom no 30 rpagycos).

[pw yCroBum, YTO M3MEPUTENBHOE HANPSKEHWE MOLKOYEHO COHANPABNIEHHO C TUMOM
TpaHcdopmaTopa (To eCTb NPW COEANHEHUM B 3BE3Y K PErYNATOPY NOAKIIOYEHO (hasHoe
N3MEPUTENBHOE HaNpSKEHUe, UNV NPU COEANHEHUMN B TPEYTONbHUK NOAKIIOYEHO NUHENHOE
N3MEPUTENBHOE HanpskeHue), He0HXOAMMO HAaCTPOUTL NP YETHOW BENUYMHE BPEMEHHOTO yrna
TpaHcopmaTopa TN NoAKMIYEHNs Ha Gha3oBbIN. [Tpy HEYETHOMN BENNYMHE BPEMEHHOTO Yrna
TpaHchopmaTopa - TUM NOAKIHYEHUS NIMHENHDbIN.

Ecnu xe nameputenbHoe HanpskeHWe NOAKMOYEHO NPOTMBOMOMOXKHO C TUMOM TpaHcgopmMaTopa,
JencTByeT 0bpaTHOE NPaBuWIo: NpY YeTHOM BENWYMHE BPEMEHHOTO Yrna TpaHcgopMaTopa
HeobX0AMMO HaCTPOUTb TUM MOAKMKYEHNS HA NIMHEHbIW, NPU HEYETHOW BENMYIHE BPEMEHHOMO
yrna TpaHccopmatopa - TN NoaknoYeHns ha3oBbIid.

Hactponky napameTpa Ne15 06BbACHUM Ha NpaKTUYECKUX NPUMEpaXx:

Mpumep 1:
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JormkHa BbITb peann3oBaHa komneHcauus noTpebneHns Harpy3akiu, NOAKIIOYEHHON Yepe3
TpaHcopmatop «Dy1», npuyem nuHenHoe n3mepuTenbHoOe HanpsikeHue byaeT Bpatbesi ¢
nepBuYHON CTOPOHBI (D, 3HAYMT COEAMHEHHO MO CXEME TPEYrONbHMKA), @ M3MEPUTENbHbINA TOK
Oyget 6patbes ¢ TT Ha BTOPUYHOW CTOPOHE TpaHcdopmatopa (,y*, 3Ha4nT COeaNHEHHOM MO CXeme
3Be3fbl).

OnpedeneHue muna nodknodeHus (napamemp Ne 15) :

1. epBuyHas CTOpOHa TpaHCGopMaTopa COEAMHEHA B TPEYTOMbHUK W K perynsTtopy byaeT
NOAKIMIOYEHO NMHEIHOE NEPBUYHOE HanpsikeHne (06bIYHO Yepes N3MepPUTENbHbINA
TpaHcopmaTop HanpsbkeHus ¢ Bbixogom 100B) — criegoBaTenbHO, 3MEpUTENbHOE
HanpsbkeHne bygeT noaknYeHO COHanpaBEeHHO C TUNOM TpaHcopmaTopa.

2. Tlockonbky U3MepuTenbHOE HanpsikeHe NOAKMYEHO COHANPaBNEHHO C TUMOM
TpaHcopmaTopa ,a BpEMEHHOM yron TpaHcdopmatopa (,1¢) HeYeTHbIN, ycTaHaBNMBaeM
TUN NOAKOYEHNS U3MEPUTENBHOTO HANPSXKEHUS HA BENNYMHY NIUHENHbIN. (eCriv Obl
BPEMEHHON yron TpaHcgopmatopa Obifl YeTHbIW, UK ecnin 6bl U3MEpUTENbHOE
HanpshxeHne He BbINo NOAKMIIOYEHO COHAaNpPaBNEHHO C TUMOM TpaHcdopMaTopa,
ycTaHoBunu 6bl TOrAa TN NOAKMIOYEHNS ha30BbIN)

Mpumep 2:

JormkHa BbITb peann3oBaHa komneHcauus notpebneHns Harpy3aki, NOAKIIOYEHHON Yepe3
TpaHccopmatop ,Yy6“, npuyem B kKauecTee u3MepuTensHoro byaet 6paTbes NMHENHOE HanpsxeHne
BTOPWYHOM 0OMOTKM, (,y*, 3HAUNT COEAMHEHHOM NO Cxeme 3B€3Abl). MamepuTtenbHbin ToK Byaet
GpaTbes ¢ UTT Ha nepBrUYHO CTOPOHE TpaHcdopmatopa. (,Y*, 3HaYUT COEAMHEHHOW TaKKe Mo
CXeme 38€e3abl).

OnpedeneHue muna nodkntodeHuss (napamemp Ne 15) :

1. BTOpu4Has cTopoHa TpaHcopmaTopa coeiMHeHa CXeMe 3Be3fbl , OHaKO K perynsropy
NOAKIMIOYAEM NUHEHOE BTOPUYHOE HANPSKEHWE - U3MEPUTENBHOE HAMPSKEHWE B JaHHOM
cnyyae 6yget nogkntoyeHo NPOTUBOMOMOXKHO C TUMOM TpaHcdopmaTopa.

2. W3meputenbHOe HanpskeHe MOAKITIYEHO MPOTUBOMOMOXKHO C TUMOM TpaHcdopmaTopa 1
BPEMEHHOM yron TpaHcdopmaTtopa (,6°) Y4eTHbIN, NO3TOMY YCTaHABMMBAEM THN
NOAKIIOYEHUS U3MEPUTENBHOIO HanpshkeHus (napameTp Ne15) Ha BENNYMHY NUHENHbIN.
(ecnm Bbl U3mMepuUTENbHOE HaNpshkeHne ObIfIo NOAKIHYEHO COHANPABNEHHO C TUMOM
TpaHcopmaTopa, YyCTaHoBMAM Bbl TOrAa TUN NOAKMIYeHUs ¢ha3oBbIN)

B cnyyae COMHeHMIA B NpaBUIbHOCTY ONPEAEsieHI s TUna NOLKMIYEHMS!, MOXHO NPOBEPUTL ero
9KCMepUMEHTANbHO: NOCre aBTOMATUYECKOrO pacno3HaBaHUs NOAKMHYEHUS 0ObIYHO MOXHO
CPaBHWTb BENNYMHY KOCUHYCA, MHONLMPYEMYIO PETYNSTOPOM, C U3MEPEHHBIMW JaHHBIMW HA
MEeKTPOCYETHMKE (OTHOLLIEHME Yicria 060POTOB aKTUBHOTO M PEAKTUBHOO CHETUMKOB 32 OAMH W TOT
e nepvog BpemeH). B criyyae 6onbLunx pacxoxaeHuit, HeobXoaMMO HaCTPOMTb BEMIMYMHY TUNa
MOLKMIOYEHMS HA MPOTUBOMOMOXHYH0, W MOBTOPUTL KOHTPOIbHbIN 3aMep.

41.10 Napametp Ne 17 - koadhmuUMEHT u3MepuTEnbLHOrO TpaHcdopmaTopa
HanpskeHus (UTH)

B napameTpe MOXHO HacTpouTb koaddmumneHT WUTH. BenuumHy MoxHO 3agathb kak
HeonpeaeneHHyto, unu B auanasoHe ot 10 go 5000.

CrangaptHo atoT napametp (Ne17) He onpegeneH — Ha gucnnee 6yayT AaHHble = = = . B aTOM

Clny4ae npegnonaraetcd, 4To U3MepuUTeNnbHOE HanpsXeHne NOAKMNK4YEHO HanpAMyio, 6e3 ATH.
V|3MepeHHbIe 3Ha4YeHNA HanpsxXeHusa Toraa 6y,D,yT MHOULUMPOBATLCA B BOJbTax.

Ecnu xe nameputencHoe HanpshkeHne noaknodeHo Yepes MTH, To MoXHO B 3TOM napameTpe
HaCTPOMTb €ro Ko3adhuLUMeHT nepeaayn (npumep: ecnu yctaHoeneH UTH ¢ xapakTepucTukoit
35kV/100V, Heobxoammo HacTpouTb napameTp Ha 350 ). Ecnn koacppmument UTH He 3aaaH, To BCe
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M3MEPEHHbIE 3HAYEHUS HANPSIKEHNS U MOLLHOCTK, a Takke 3HayeHnst Unom (napametp18), Clkmin
(napameTp 22) 1 MOLHOCTM OTAENbHbIX CTyneHeh (napameTp 25) byayT nokasbiBaTbes B
pa3MepHOCTH, B KOTOPOW OHW TPAHCHOPMUPYIOTCS Ha BTOPUYHYIO CTOPoHY MTH. Ecnn koadhduumenT
WTH 3agaH uncnom, To BCe yKasaHHble BENMYMHBI MHANLMPYIOTCSA B pa3MepHOCTH, OTBEYalOLLEN
nepeuyHoN ctopoHe VTH, npuyem 3HaueHnst HanpskeHUs ByayT B 3TOM Cny4yae nokasaHbl B
KWNOBOSbTaX.

YcraHoBka napameTpa Ne17 He BNUSIET HIkOUM 0Bpa3oM Ha MPOLLECC PerynmpoBaHus, BIUSIET OHa
TOMbKO Ha MHAMKALWMIO BENMYMH, UMEIOLLMX PAa3MEPHOCTb HAMPSKEHS! UMW MOLLHOCTW. HacTpouTb
3TOT NapaMeTp MOXHO YXe NOCNe aBTOMATUYECKOrO Pacno3HaHUst MOLHOCTel CTyNeHel, He
3anyckasi npy 3TOM CHOBa CaM MPOLECC pacro3HaBaHusl.

4.1.11 Napametp Ne 18 - HOMMHanNbLHOe HanpsKEHUE KOMMEHCUPYHLEN CUCTEMbI
(Unom)

MapameTp Unom OnpegensieT HOMUHamNbHOE 3HaYeHWe HanpsKeHUs KOMNEHCUPYIOLLEH CUCTEMbI B
eavH1Lax BonbT — V, Ui npu 3aaaHHoM 3HaveHun kodadduumeHta UTH (napametp Ne17) B
eayHMLax kunosonbT - KV. B 3aBUCMMOCTM OT TWNa N3MepUTENBHOrO HanpshkeHus (napameTp Ne15)
OHO MOXET ObITb (Pa30BbIM UMW IMHENHBIM.

[Mpn py4HOM HacTpomke Tuna nogkntodeHns (napametp Ne15), napametp  Unomp aBTOMaTUYECKH
YCTaHOBUTCA PerynsaTopoM Ha npeaBapuUTeNbHY0 BEIUYMHY — NPpU 3aJaHHOM (ha30BOM HanpsKeHUm

(=L n ) npensaputentHas ycraHoska Unow Gyaet pasHa 230 V, nput 3aaHHOM JIMHEHOM

nanpskenmn (=L L ) - 6ynet pasHa 400 V. dakTuueckoe sHaueHne Unow BrocneacTsim
HaCTpauBaeTCs PErynsaTopoM B 3aBUCMMOCTM OT BENMYNHBI MIBMEPEHHOTO HAMPsKEHWS BCerpa B
Te4YeHue npoLecca aBTOMaTUYECKOro pacno3HaBaHMsA NOAKIOYEHUS Ha OQHO W3 3HAYEHW 13
Tabnuyp! 3.1.

Ecnv HoMMHanbHOe HanpshkeHWe KOMNEHCUPYIOLLEN CUCTEMbI He NPeacTaBnseT cobom kakoe To
HETMNOBOE 3Ha4eHune, TO 06bIYHO MBMEHATL Pacro3HaHHOe 3Ha4yeHne Unow HET HeobxoaumocTy. B
NPOTMBHOM Cly4ae 3Ha4yeHne napameTpa MOXHO YCTaHOBUTb BPYYHYHO B Anana3oHe 3HayeHuit o1 50
po 750 V (B cnyyae 3apaHus koacpuumenta UTH, HanpspkeHne 6yget nHAMLMPOBaTHEA Ha
NepBUYHOIN CTOPOHE, NEPECUNTAHHOE C Y4eTOM koadpduumeHTa UTH, B egnHuuax kunosonbT - kV).

BennumHa Unom SIBNSIETCS OCHOBOW NS 3aAaHMs IPaHNYHbIX 3HAaYeHUA cpabaTbiBaHUs aBapUitHOM
3aLWMTbI OT MOHMKEHHOIO 1 NOBBILIEHHOTO HanpshkeHuit (napameTpbl 31 1 32).

3HaueHue napametpa Unow MOXHO BMOCNEACTBUM KOTAA YrOAHO U3MEHUTb, NpY 3TOM (hakTUYeckie
3HaYEHMS MOLLHOCTe! OTAENbHbIX CTyNeHel (napameTp 25) He naMeHATCs. PaKkTUyeckoe 3HaueHne
MOLLHOCTel OTAENbHbIX CTyNeHel (HanpuMep Tak, Kak OHW Bbinu pacnosHaHbl B Te4YeHe
npeAblAyLLero NpoLecca aBToOPacno3HaBaH!s CTyNeHel) COXPaHUTCS B PErynsTope NpexHUM,
N3MEHUTCS TOMBbKO ML UX MHANLMPYEMOE HOMUHAILHOE 3HAYeHUe, OTHECEHHOE K HOBOW BenuUMHE
Unowm

4.1.12 NapameTtp Ne 20 - aBTOMaTMUYECKOE pacno3HaBaHWE MOLWHOCTEN CTyneHeu
ﬂpVI NoCTaBKe peryndaropa beHKLWIFI aBTOMATN4ECKOro pacrno3HaBaHusA MOLI.I,HOCTeI7I CTyI'IeHel7I

akTvBMpOBaHa (napameTp 20 HacTpoeH Ha A , AaHHble Ha aucnnee AL = A) . B atom cnyyae
PErynsTop HaYHeT aBTOMATU4eckoe Pacrio3HaBaHe MOLLHOCTEN CTYNeHei npu BKIIOYeH!H
perynsTopa (nojaye NUTAIOLLEro HanpsHKeHs ) NP YCHIOBUN, YTO Hl OMH U3 BbIXOOB (B NapameTpe
25) He MeeT HaCTPOEHHOTO ENCTBUTENBHOO 3HaYeHHst MOLLHOCTY. Takoil Cryyail HaCTynuT Mpu
NEpBOM BKIKOYEHMM HOBOTO PErynaTopa Ui Noche ero UHUYUANU3aUUL, UM Xe NPy HeycnelHoM
3aBepLLUEHIN NPeALLIECTBYHLLEro NPoLIEcca aBTOPacno3HaBaHs CTyneHeit. Ecnm xoTs 6bl ogHa 13
CTyNeHei! MMeeT HaCTPOEHHOE AICTBUTENBHOE 3HAYEHNE MOLLHOCTY, TO HOBOE PaCMo3HaBaHME
MOLLHOCTEN CTyNeHen He NPOBOANTCA.
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ECnu HacTpouM 3HaueHne napameTpa Ha |, To perynatop npoBeseT NpoLece aBTopacno3HaBaHms
MOLLHOCTel CTyneHen Bceraa npy BKITOYEHUM PErynsTopa, HE3aBUCUMO OT TOro, BbInK N MOLLHOCTY
CTyNeHei y)ke pacno3HaHbl, UM HeT.

MpoLecC MOXHO BbI3BaTh U 663 CHATUA HaNpPsHKeHs, ycTaHoBKo napametpa Ne20 va |, nnéo
UHUYUanusayuel perynstopa (cM. aanee).

B cnyyae 3apgaHus aBTopacnosHaBaHus CTYMeHel He MMEeeT CMbICna 3afaBatb napameTpbl Ne
21....24 1 TO3TOMY OHW He UHANLMPYIOTCA.

ABTOpACNo3HaBaHWe CTyMeHeil MOXHO OTKIIYMTL YCTaHOBKo napameTpa Ne20 Ha Benvumnty 0. B
3TOM CIlyyae MOXHO 3aaTb BEMUYMHBI CTYNEHEN C NOMOLLBIO NapameTpoB 21....24.

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

4.1.13 Napametp Ne 21, 22 - nporpamma KOMMyTauuM, BblOOp pexuma NUHENHOro
BKIOYEHUA U HOMUHANbHasA MOLHOCTb HauMeHbLuero KoHgeHcatopa (C/kmin)
Ecnv npouecc aBTopacno3HaBaHUst MOLHOCTEN CTYMNEHEN OTKITIOYEH, MOXHO 3a4aTb UX BENWYMHBI C

MOMOLLbIO JaHHbIX NapameTpoB, a Npu He0bXoaUMOCTY 1 3a4aTb PEXUM FIMHENHOTO BKIHOYEHUS
CTynNeHen.

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

Tab. 4.3 : lpoepamma KoMMymauuu

No | KombuHaumsa | WHoukaums | Ne | KombuHaums | WHaukaums
1:1:1:1:1 R 7 1:2:2:2:2 1222
1:1:2:2:2 1122 8 1:2:3:3:3 1233
1:1:2:2:4 1 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 1 1ed 11 1:2:4:4:4 1244
1:1:2.4:8 | 1248 12 1:2:4:8:8 1248

| O B W] N —

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

Ecnv H1 0gHa 13 npeanoXeHHbIX KOMOUHaLWA He yaoBNETBOpSET Tpebyemoii nporpamMme
KOMMYTaLMK, MOXHO 3afaTb BENUUYMHbI CTYNEHE NOMHOCTLI0 MPOM3BOSIEHO HACTPOMKOKM NapameTpa
25. B aTOM cnyyae 3HayeHve napameTpa nporpammbl kommyTaumumn (Ne21) aBTomaTinyeckm
YCTaHOBUTCA Ha HEONPeJeNeHHOe 3HavYeHe -- -, YTO O3HAYaeT MHAWBMOYANbHYIO NporpamMmmy
KoMMyTaLmm . B 9ToM criyyae TepsieT CMbIC 3HaveHue napameTtpa 22 1 No3TOMY OH He
nHaMLMpYeTC.

Ecnu BbiGpaHa v 3aaHa oaHa W3 nporpamm 13 Tabnuupl 4.3, HeoBXoAMMO elue 3aaThb BENUUYUHY
HOMMHaBHOM MOLLHOCTM HaUMeHbLLEro (COOTBETCTBYET Becy «1») konaeHcaTopa Clkwin ( napameTp
22) B eAMHULAXx KBap (HECMOTPS Ha TO, YTO PEryNsTOp U3MepsieT 0aHy a3y, 3HaueHWe 0TBeYaET
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MOMHON MOLLHOCTH Tpexcha3Horo koHaeHcaTopa). Nepen HaCTPOMKOM 3TON BENWYMHBI HEOBXOANMO,
4T0bbI YK€ BOblNKM NPaBUIbHO 3aAaHbl koadduumeHT ATT (napameTpel 12,13), HOMUHAMNBHOE
HanpsbxeHne Unom (napameTp 18), npu Heobxogumoctu u koacbduument UTH (napametp 17) —
TOMbKO B 3TOM CIlyyae HaCTpOeHHas BEMNYMHA HOMUHANBHON MOLHOCTY HaUMEHBLUErO
KoHaeHcaTopa byaeT oTBeyaTb 4eNCTBUTENBHOCTH.

HoMWHanbHOe 3HayYeHne MOLLHOCTW HaUMEHBLLIErO KOHAEHCATOpa MOXHO MPOYUTaTh Ha ero
3aBOZCKOM Tabnnyke, Npy HeoOX0AMMOCTM NPOKOHTPONMPOBATL M3MEPEHUEM NOTPebNSEMOro
ha3HOro ToKa C NOMOLLbIO TOKOBbIX KneLen. B Tabn.4.4 npuseneHs! TOKK Hanboree 4acTo
NPUMEHSEMbIX TpexdasHbIX KOHAEHCATOPOB.

Tab. 4.4 : BenuyuHa ¢hasHo20 moka koHOeHcamopa (npu Us=400V )

Q lkvarl 2 3.15 4 5 6.25 8 10 12.5
| [A] 2,9 4,6 5,8 7,2 9,0 11,6 14,5 18,1
Q lkvarl 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 onpeeneHa
(BENMYMHBI CTYNeHel Hafo 3aaaThb B napameTpe 25), 1 6ygeT akTMBMPOBaH PeXUM TUHelHo20
8KITOYEHUS , KOTOPbIN NpeaHasHayeH Ansg KOMMyTauun PUnbTPOB BbICLUMX FAPMOHUK. B aToM
PeXUMeE perynaTop NoakioYaeT (OTKMoYaeT) perynupytoLne CTyneHu «fIMHenHo», To ecTb

*  MOAKMIOYAET BCErAa HaMMEHbLLYIO M0 HOMEPY A0 CUX NOP HE MOAKIHOYEHHY0
PErynupytoLLyto CTyneHb (CTyneHu)

e OTKMIOYaeT Bcerga Hanborbluyto no HOMEPY MOAKMOYEHHYI0 PerynupyHoLLyto CTyneHb
(cTyneHw)

I'IpV| 3TOM oA perynvlpyroLU,ePI NOHUMAETCA CTyNEHb, KOTOPAA HE HAaCTPOEHa KaK MOCTOAHHO
BKJTHO4EHHAA UITN BbIKNKOYEHHAA.

Ecnun HacTpoeH Pexum NMMHENHOrO BKITIOYEHUS, TO aBTOPACcnO3HaBaHUE CTYNEHe! HacTPOUTb HEMb3s
(napametp 20), N03TOMY BENMYMHbBI CTYNEHE HAAO 3aAaThb BPYYHYHO (B napameTpe 25).

BHumaHue! Pexuim nHEHOro BKIIOYEHNS He pekomeHayeTCa ucnonb3oBaTb B 00bIYHbIX
KOMNEHCUPYIOLWKUX CUCTEMAX, eCini And 3TOro HeT BaXHOIA NPUYUHBI. HaCTDOVIKa TaKoro pexunma
yxyawuna Obl Ka4ecTBO perynnposaHua.

4.1.14 MapameTtp Ne 23 - KONUYECTBO KOHAEHCATOPOB

[pyn py4HOM 3agaHnK1 MOLLHOCTEN KOHAEHCATOPOB NPW NOMOLLY NPOrpaMMbl KOMMYTaLMK 1
MOLLHOCTW HauMEHbLLIEro KoHAeHcaTopa (napameTpbl 21, 22) HeobxoaMMO eLle 3a4aTh KONUYECTBO
NPUCOEANHEHHBIX KOHAEHCaTOPOB — napameTp Ne23 . YcTaHaBnMBaeTcs B HTepBane oT 1 4o
MaKCUMasbHOrO KONMYECTBa BbIXOAOB JAHHOMO perynsatopa.

MMpy MCNONb30BaHUM MEHBLLETO KONMYECTBA CTYNEHeN, YeM NO3BONSET MaKCUManbHO PerynsTop ,
KOHZeHcaTopbl HEOBX0AMMO NOAKMYATL HauKMHas OT Bbixoda 1 1 ganee (10 ecTb
HeMcnonb30BaHHbIE BbIXogbl OyAyT ¢ HaNbOMbLIMMI NOPSAKOBLIMIA HOMEPaAMM ) .

Ecnu He Bce Bbixogbl perynstopa OyayT MCnonb3oBaHbl A1 NOAKMYEHUs KOHAEHCATOPOB, MOXHO
OCTaBLUMECS BbIXOAbI MCMOMNb30BaTh N5 NOAKMOYEHNS KOMNEHCUPYIOLWMX apoccenei. Perynsatop
npeanonaraet, YTo Apocceni OyayT NOAKMoYeHbI NOCNEA0BATENbHO HAYMHAS OT HAMMEHBLLETO
HoMepa cBOOOAHOrO BbIXoAa (TO €CTb OT BbIXOAA, CrIEAYHOLLEro 3a NocneaHUM NoAKMYeHHbIM
«KOHZEHCATOPHLIM»  BbIXOAOM).
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BennumHbl MOLLHOCTEN 3TUX Apocceneit MoxXHO 3agath B napameTpe Ne25 nHameugyansHo 4ns
kaxgoro gpoccens (BHUMAHUE - sBennumHa Toka gpoccens aomkHa ObiTb 3a4aHa kak
oTpuULaTenbHas — NOMOXMUTENbHbIE BENMNYMHBI TOKOB PETYNSTOP BOCMPUHUMAET KaK KOHAEHCATOPHbIe
ctynexun!)

4.1.15 Napametp Ne 25 - HOMMHanbHble 3HA4YeHUS MOLIHOCTEW KOMMEHCUPYHOLMX
cTyneHeu

B nobouHoi BeTBM 3TOr0 napameTpa MOXHO npo4ynTatb , Npun H906XO,EI,VIMOCTVI MCNpaBuUThb ,
HOMWHanbHbIE 3HA4YE€HNA MOLU|HOCTel7I OTAENbHbIX KOMNEHCUPYHOLWKUX CTyI'IeHeI7I .

BenuunHbl oToBpaxatoTcs B eauHULaX KBap 1 COOTBETCTBYIOT HOMUHaNbLHOM TpexdasHom
MOLYHOCTH , KOTOPYIO MMEEeT JaHHas CTYNEeHb NPU HANPSXKEHUW, OTBEYAIOLLEMY HACTPOEHHOMY
3HAYEHMIO HOMMHANBHOTO HANPSKEHUSE KOMMEHCUPYHOLLEN cUCTEMBI. YTOOBI MOLHOCTY
COOTBETCTBOBANM (PAKTUYECKON KOMNEHCUPYIOLLEN MOLLHOCTI CTYNEHN (KOHAEHCaTopa unm
Apoccens), fOoMmKkeH BbiTb NpaBUNbHO 3aaaH 1 koadpduumeHT UTT (napameTpbl 12,13) u npu
HeobxoaumocTn koaduumeHt UTH (napametpel 17). Ecnn 9T K03pdrLMEHTLI He 3aaHbl, TO
BEMUYMHDBI CTYNEHEN MHANLMPYIOTCS TaK, kak ByaTo 6bl ko3achuumeHTbI Gbinu pasHbI 1.

EMKOCTHbIe CTyneHu 0T06pa)|(aPOTCFI KaK NonoxutenbHble, NHOYKTUBHbIE KaK OTPUUATENbHbIE. Ecnu
Benn4nHa Hem3BeCTHa (Hanpmmep He Obin yCnewHbIM npoLecc aBTopacno3HaBaHnA CTyI'IeHeVI) , Ha
auecnnee 6y,qu ----_.BaTtom Cly4ae , Takxe Kak 1 nNpu HyNneBoM TOKE CTYNEeHN , peryndatop atot
BbIXOA NMpu perynupoBaHnn He NCNOJb3YET .

IMpu nocTaBke perynaTopa ¢yHKLMS aBTOMaTUYECKOro pacno3HaBaHNs MOLLHOCTEN CTyneHei
akTuempoBaHa (napameTp 20 Ha A) . B aTOM crnyuae perynstop npoBeaeT aBTopacno3HaBaHue
CTYNeHel Npy NepeoM BKIIOYEHWM (MOAAYe HANPSHKEHMUS ) , U NPM YCNELIHOM €r0 OKOHYaHUM MOXHO B
no60o4YHOM BETBM NapameTpa 25 NPOKOHTPONMPOBATL 1 NPY HEOBXOAMMOCTU CKOPPEKTMPOBATb
pacno3HaHHbIe BENUYMHbI MOLLHOCTEN CTyNEeHeN.

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

Ecnv BenuynHa CTyNneHn MHAMUmnpyeTcs C MVIFaFOLU,epI AECATUYHOMN TOYKOM, 3TO O3HAYaET :

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

e €CnM TOYKa MUraeT BbICTPO (3 pasa B CeKyHAY ), CTyNeHb Oblna OTCTpaHeHa 1 perynsrop ee
He MCNonb3yeT (onucaH1e MexaHK3ma OTCTPaHEHUS CTYMEHU CM. HUXe)

Ecnu nameHum 3Hauenne napametpa Unow , TO NPy 3TOM (haKTUYECKME 3HAYEHUSI MOLLHOCTENA
OTAENbHbIX CTyneHen (Hanpumep Tak, kak OHW Bbink pacno3HaHbl B TeYeHWE NpeablAyLLEro npowecca
aBTOPACMO3HABAHMS CTYMNEHEN) COXPaHUTCS B PEryNSTOPE NPEXHUM, U3MEHUTCS TOMbKO MULLb UX
NHOMLMPYEMOE HOMUHAaIbHOE 3HaYeHNE, OTHECEHHOE K HOBOW BeNMYMHE Unow .

4.1.16 MapameTp N2 26 - NOCTOSAAHHbLIE CTYNEHU, BKNIOYEHNE OXNaXAEHWUS , OTOMMNEHMA
n Asapuu

Nioboi BbIXO4 perynaropa MOXHO HaCTPOUTb Kak MOCTOSAHHLIN - B 3TOM Clly4ae BbiXo4 NOCTOAHHO
BKJTHOYEH UITN BbIKIHOYEH. Kpome TOro, nocrnegHue Apa Bbixoga MOXHO UCMOJ1b30BATb ANA BKITHOYEHNA
OXnNaxaeHus unn oTonneHna a B cny4yae perynaropoB Novar -10xx v ans CuUrHanuaaunu aBapVII7IHbIX
pexunmos. HaCTpOGHHbIe Taknum o6pa30M CTYyNeHW peryndarop npu perynmpoBaHnn He UCNOMNb3yeT.

4.1.16.1 [locmosiHHbIe cmyneHu

MoCTOSHHbIN BbIXOS OCTAHETCS B YCTAaHOBNEHHOM paHee COCTOSIHWM (TO eCTb MOAKIHOYEH U
OTKITIOYEH) , 3 UCKIIOYEHMEM CITy4aes :
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e perynsitop nepesefieH B PyyHou pexium

*  HaCTYNWT HEKOTOPas W3 3afaHHbIX HECTAHAAPTHBIX CUTYaLMIA U NPW 3TOM YCTaHOBNEHa
JencTeytowas hyHKLmMs aBapuii (CM. nogpobHoe onrncaHne aBapuiHbIX PEXMMOB Aanee)

OTKMIOYEHMIO NOCTOSHHOM CTYNEHW (HACTPOEHHOM Kak NOCTOSHHO BKMIOYEHHAs) HACTYNUT TONbKO B
cryyae, Korga JonaeT K akTuBaLv aBapuinHON (PYHKLMW N0 NPUYMHE BbIXOAA 3HAYEHUS
KOHTPONMPYEMOi BENWUYMHBI 32 HACTPOEHHbIE JONYCTUMbIE rpaHNLbl B TEYEHWE onpeseneHHOro
BpeMeHu (nogpobHee CM. OnMcaHWe aBapuiHbIX PEXUMOB anee).

CTaHpapTHO BCe BbIXOAbI YCTAHOBMEHbI KaK PErynupyemble , HM OAMH Kak NOCTOsHHbIN . B aToM
cryyae Ha ucnnee yBuanuMm :
0 - ... Bbixon 1 perynupyembiii , eMKOCTHOI (KOHEeHcaTop)

I2-L ... Bbixop 12 perynupyemblit , IHOYKTUBHBIIA (apoccens)

BenuuuHy nioBoit CTyneHn MoxHo ycTaHosuTs Ha U un a | — B aTom cnyuae Ha ancnnee Gypet

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

4.1.16.2 BrknroyeHue oxnaxoeHus u omonseHus
ﬂOCﬂeﬂHVIe [Ba BbIXxo4a CTyI'IeHeI7I MOXHO HaCTPOUTb Ha BKITKOYEHNE OXNaxaeHnd (BeHTVIJ'IFITOpa)
WNW OTONMEHUS, HAaNPUMep CREAYHOLLMM CrocoboMm:

{4-F ....Bbixop HoMep 14 HacTpoeH Ha BKTioYeHIe oxnaxaeHns ( Fan = BeHTunsiTop)

{3-H.... Bbixos HoMep 13 HACTPOEH Ha BKIio4eHMe oTonneHms ( Heating )

[Mpu TaKoM HaCTPOIKE BKITHOYEHWE BbIXOAOB YNPaBnsaeTcs B (OYHKLMM OT USMEPEHHOM MTHOBEHHOM
Temnepatypbl. B napameTpe 59 MOXHO HACTPOUTL TEMNEPATYPHYH rPaHNLL AN BKITHOYEHUS
oxnaxgeHus. Ecnv TemnepaTypa npeBbICUT HACTPOEHHYHO rPaHILL, COOTBETCTBYHOLLMIA BbIXOA
BKIIOUMTCA, 1 HaobopoT. Mogo6HbIM cnocobom MOXHO B napameTpe 60 HAaCTPOMTL TEMNEPaTYPHYIO
rpaHuLy Ans BKIIOYEHNS OTONMEHNS, HUKE KOTOPOM ByAeT BKMOYEH COOTBETCTBYHOLLMIA BbIXOL,

FMcTepesnc Npu NepekriioyeHn cocTaBnsaeT npuMmepHo 5 °C.

4.1.16.3 CueHanusayus aeapuliHbix pexumoe (Aeapusi) ( monbko dnsi Novar - 10xx )
Y perynstopos Novar — 10xx nocnegHve ABe CTyNeHn MOXHO HaCTPOUTb Takke ANs MHANKALMKW
pexumos (Aapusi). Mpu Takom HAaCcTPOIKe Hafo BbIOpaTh OAHY M3 ABYX BO3MOXHOCTEN

« B-A ... BbixogHoe pene Homep 8 UCTIONB30BAHO NS MHAMKALWMN PEXVMOB ABapus,
MpW aKTMBHOM pexvme ABapusi ero KOHTaKTbl Pa3OMKHYTbI

« B-A. ... (=,A“cTouKoil ) BLIXOAHOE pene HoMep 8 1CMOMb30BaHO NS MHANKALMN
pexumoB ABapusi, py aKTUBHOM pexiume ABapusi €ro KOHTaKTbl 3aMKHYTbI

[pyn Takon HacTpPOKe aBapuHbIX PEXMMOB BCE HECTAHAAPTHbIE COCTOSHUS PErynsaTopa unu cetu
OyoyT vHanumMpoBaTbes Hapsay ¢ Muradnem LED guoga Asapus Takke U COOTBETCTBYHOLLMM
COCTOSIH1EM BbIGPAHHOIO BbIXOAHOTO pere.

4.1.17 Napametp Ne 27 - npepenbHbIA KOCUHYC ANA PerynupoBaHna Apoccensamu

[laHHbIi1 napameTp onpeaensieT BeNUYMHY KOCUHYCa, NP KOTOPOW Perynstop kpome
KOHOEHCATOPHbIX CTyMeHel HaYHeT UCNONb30BaThb B NPOLIECCE PETYNMPOBaHUS U MHOYKTUBHbIE
KOMMEHCHPYIOLLME CTYNEHN — APOCCENN (ECIM OHW NOAKIOYEHDI).
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Ecnu akTyanbHbI U3MepeHHbIN KOCUHYC «Bornee MHOYKTUBHBIAY, YeM HAaCTPOEHHas BeNMYMHa 3TOro
napameTpa, PerynsTop UCnomb3yeT B PerynnpoBaHnm TONbKO eMKOCTHbIE CTYMEHN (KOHAEHCATOPbI).

Ecnu e BennumHa KocuHyca B CETU U3MEHWUTCS TakuM 06pasoM, 4To CTaHeT «b6onee eMKOCTHONY,
YeM npesenbHbIA KOCUHYC ANst PerynupoBaHus 4pOCCENsSIMU, PETYASTOP HAYHET UCMONb30BaTh NpU
PErynMpoBaH1N KOMBUHALMIO EMKOCTHBIX M MHOYKTUBHBIX KOMMEHCUPYIOLLMX CTYNEHEN.

CTaHpapTHO Npu NOCTaBKE PerynsaTopa, Ui nocne ero MHULManM3aLmm, BennymHa 3Toro napameTpa

yCTaHOBINEHa Kak HeonpeaeneHHas (Ha gucnnee = .~ = ). B aToM cnyyae perynaTop He UCnonb3yeT B
perynmpoBaHuni BO3MOXXHO NOLKMOYEHHbIE APOCCENH (OHW ByayT BCe BPEMS OTKIMKOYEHbI), U He
pacno3HaeT H1 OAMH NPUCOEAMHEHHBIN APOCCenb Aaxe Npu 3anycke npoLecca aBTopacrnosHaBaHuWs
CTynNeHen.

Moapo6Hee cnocob perynnpoBaHnst MHAYKTUBHBIMI CTYNEHSIMI ONMUCaH B CMELManbHOM pasaene.

4.1.18 MapameTtp Ne 30 - HacTpoiika aBapuiHbIX pexumoB (ABapus)
PeryJ‘IFITOpr Novar OCHalleHbl AByMA B3aUMHO HE3aBUCUMbIMN quHKLWIFIMM Mna Aeapun .

e CcurHanuaupytowlas dyHkuus Aeapust

e JeicTByOLWas GyHKUMS Aeapus

4.1.18.1 CueHanusupyrowas ¢pyHkyus asapuli

[ns HanKauMm HecTaHgapPTHBIX COCTOSHWA PErynpoBaHus perynsTop OCHaLLEH kak CBETOANOLOM
Aeapus Ha NMLEBON NaHenu, Tak U 6ecnoTeHLManbHbIM KOHTAKTOM pene ,, Alarm “, BblBe4EHHbIM
Ha pa3beM Ha 3agHei cTeHke npubopa. Y perynsatopos Novar - 10xx, KOTOpble Takoe OTAENbHOe
pene ¢ 6ecnoTeHumanbHbIM KOHTAKTOM He UMEIOT, 4715 9TOM Lienk MOXHO MCMOMb30BaTb OAHO U3
[BYX NMOCIEAHMX BbIXOOHbIX pene (CM. HacTpoiiky napameTpa 26).

HecTaHgapTHOE COCTOSIHWE MHOMLMPYETCS MUraHWeM CBeTOAMOAa Aeapusi M 3aMblkaHUEM KOHTaKTa
pene ,, Alarm “, B HopMarnbHOM COCTOSIHUM 3TOT CBETOAMOA NOraLleH W KOHTaKT pene ,, Alarm “
pasoMKHYT. Y perynsatopoB Novar - 10xx nonspHOCTb pene HacTpamBaeTcs, OAHAKO Npu
MCYE3HOBEHMM NUTAIOLLEr0 HAMPSXKEHUS ero KOHTaKT BCeraa byaeT pasoMKHYT.

Tak HasblBaemMoe HeCTaHAAPTHOE COCTOSHWE, NPW KOTOPOM LOMKHa cpabaTbiBaTb CUrHanM3aLus,
MOXHO 3aaaTb B Nob6oyHoit BeTBY napameTtpa 30 . CurHanmsaumio MOXeT Bbi3BaTh Noboi u3
TPUHAALATN BO3MOXHbBIX PEXUMOB , YKa3aHHbIX B Tabn.4.5.

CvrHanusauyio aBapum 0T MPOU3BOSLHOTO COCTOSIHUS MOXHO 3alaThb BBOZIOM HACTPOWMKK 3TOMO
pexuma B noboyHoit BeTBM napametpa Ne 30. HacTpoiki MOryT NpuHAMATh YeTbipe pasinyHble
3HaYeHNs :

1. 0 1- 0 ... pexum Ne1 - manblit ToK - He CUrHanM3MpyeTCs (M He BbI3bIBAET HUKAKOro
DEeNCTBUS - aKLmK)

2. 0 1-5 ... pexum N1 - Manblit TOK - CUTHANU3MPYeTCs (HO He BbI3bIBAET HUKAKOIA
aKuuu)

3. 0 1-A ... pexum Ne1 - manbli TOK - He CMTHANM3MpPYeTCA (HO BbI3bIBAET OMPEENEHHYI0
aKuuto)

4. 0 1-2 ... pexum Net - Manblit TOK - CUTHANM3MpPYeTCS (M OAHOBPEMEHHO Bbi3bIBaeT
OonpeseneHHy akLuio )

ABapUiHYI0 CUrHaANM3aLMI0 MOXHO TakuM e 06pa3oMm, kak onucaHo B npumepe Ans pexuma Net
HaCTPOMTb ANs Nto6Ooro U3 Apyrux PeXMMoB . [INs HEKOTOPbIX PEXMMOB MOXHO KPOME CUrHanmM3aLmm
HaCTPOUTb (PYHKLMIO aBAPUINHOM aKLuK (GencTams ).
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Tab. 4.5 : Asapusi — cueHanuzayusi

KMB systems

MWHWManbHas rpaHnLa npocaakm (napametp 31)

Ne | CocrosiHue Onucanue MwuH. Bpems
akTueauum /
OTKINIOYEHNS
1 |Manbii Tok | BenuuuHa Toka BTOpuU4HOM 06MoTkM ATT MeHee 5/5 cekyHn
4eM MUHMUMaTbHBIA U3MEPUTENbHBIA TOK
2 | CeepxTok BennumnHa Toka BTOpuyHO 06MOTKM UTT Bonblue | HeMeaneHHo
yem 120% HOMWHaNLHON yCTAHOBNEHHON ( = 6A /
1,2A)
3 |Moteps N3mepuTenbHoe HanpsikeHne He 0BHapyXeHo 5/5 cekyHg
HanpskeHns | (< 30 Veff)
4 |Mpocagka CpepHee ckonb3siliee OAHOMUHYTHOE 3HayeHne | MakcumansHo
HaNPSHKEHWS | HANPSDKEHUS MEHbLUE YEM HAaCTPOEHHas 1MUHYTa(3aBMCHT OT

BENMWNYMHbI NPOCaAKM)

5 | MepeHanpsi-

Cpe,que CKOnb3sAwee OQHOMUHYTHOE 3HA4YEHNE

MakcumanbHo 1

CKONb3ILLEe 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 ckonb3sLiee OAHOMUHYTHOE 3HaYeHe MakcumanbsHo 1
THDI 6onblue 4eM HaCTPOEHHAs MakcUMarbHasi | MUHyTa (3aBUCUT OT
rpaHuua THDI (napametp 33); gencTsyeT npu BennumnHbl THDI)
Harpy3ke 5% ¥ BbiLe

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

8 |CHL> CpenHee ckonb3sLiee OAHOMUHYTHOE 3HaYeHWe MakcumanbsHo 1
CHL Gonblue Yem HaCcTpOeHHast MakcMMarbHas MUHYTa (3aBUCUT OT
rpaHuua CHL (napametp 35) BennumHbl CHL)

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

KoMneHcaum | 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 | MpeBblLLeHKe

KonuuyecTBO BKMIOYEHUI HEKOTOPOWN CTYMEHN

HEMEOANEHHO

(YaLLe BCEro HencnpaBHOCTL)

yucna NPEBbICNO JONYCTUMYIO rpaHuLy (napameTp 36)
BKMIOYEHNUIA

12 | Ownbka Mpw perynupoBaHun oGHapyxeHa NoCTOSHHO 5 BKMKOYEHUI + 5
CTyneHu OTAINYHAsA OT HOPManbHOM BENNYMHA CTYNEHM BbIKMIOYEHNI

13 | Meperpes

CpeHee ckonb3sillee OAHOMUHYTHOE 3HaYeHMe
TeMnepaTtypbl 6onbLUe YeM HaCcTpOeHHast
MaKcuUMarbHasi rpaHuua TemnepaTypbl (napameTp
37)

MakcumansHo 1
MWHyTa (3aBMCKT OT
BENNYMHbI
TEeMnepaTypbl)

14 | BHewHss
aBapus

3aMmKHyT BxoZ4 BTOPOro Tapuda

5/5 cekyng

I'Ipmmeanme : BblgeneHHble KWUPHbIM LIJpI/IqJTOM pPeXuUMbl CTaHAAPTHO YK€ YCTaHOBIEHbI .
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CurHanmsaumio MOXeT Bbl3BaTb OAMH U3 HACTPOEHHBIX PEXIMOB, UMK NX KOMOMHaLMS. AkTMBaLMS
aBapUNHON CUTHaNW3aLMN HACTYNUT, eCNIN HECTAHAAPTHOE COCTOSIHUE AINTCS B TEYEHUE BPEMEHN,
ykasaHHOro B Tabnuue 4.5 B kauecTse Nepaoro Yncna (nepes HakmnoHHON YepTon); BTOPOE YNCHO (3a
HaKMOHHOI YepTON) onpeaenseT BpeMs OKOHYaHWS aKTUBaLMN aBapuu NOCne NCHE3HOBEHMS
HECTaHOapTHOTO COCTOSIHNS, BbI3BaBLLErO0 cpabaTbiBaHWe CUrHanuaauun. Pexum, KoTopbIii Bbi3Ban

cpabaTbiBaHWe CUrHanM3aLmm, MOXHO NOTOM ONpeaenuTb B NoboyHom BeTau napameTpa Ned0
(cocTosiHWe aBapui).

B oTnnume oT HWKEONMCAHHON AENCTBYIOWEN (PYHKLMM Asapust , curHanuampytoLlas yHKUUS He
OKa3bIBaeT HAKAKOrO BIUSIHUS Ha PErynnpoBaHue.

Kpome BbiLLenpuBeAeHHbIX PEXMMOB, CUrHaNN3aLI0 aBapuii CNPOBOLMPYET Takke U COCTOSIHUE, NPy

KOTOPOM He 3agaHa (Mpy Py4HOM 3ag4aHun CTyNEHeN ) Unn He MaeHTUdULMpPoBaHa (Npu

aBTOPACMO3HaBaHMM CTyNeHei ) XoTs Bbl 0gHa HEHyneBast EMKOCTHas CTyneHb. Mpu 3TOM COCTOSIHUM

Ha aucnnee 6yayT murath fanHble : £ = 0.

4.1.18.2 [eiicmeyrowas ¢pyHKyus asapuli

Hes3aBncumo 0T CUrHanuanpytoLLen yHKLMM Agapusi MOXHO A1 HEKOTOPbIX HECTaH4APTHbIX

PEXMMOB YCTAHOBUTL PYHKUMIO aKLmK (gencteus ). MNog akumei noHMMaeTecs BMeLaTenbCTBO B
NpoLEece perynupoBaHus, 0CoBeHHO 0CTaHOBKa paboTbl perynaTopa, 1 kak npasuro nocneaytllee
OTKITHOYEHME BCEX perynupyemblx CTyneHein. MNepeyerb akumin gaH B Tabnuue 4.6.

Tab. 4.6 : Akyuu Asapusi

Ne CocTosiHue OnntensHocTb [encTere (akums)
aKTUBALIMW/OTKITIOYEHNS
1 |Manbii tok | 10/5 cekyHg OTKroYeHMe BCEX BbIXOA0B KpoMe
NOCTOSAHHbIX
3 |MNoteps HemeLneHHO/5 CekyHA OTknioYeHNe BCeX BbIXO4OB
HanpsxXeHus (BKI0Yast NOCTOSIHHbIE)
4 | lpocagka MakcumanbHo 1MuHyTa(3aBueKT oT | OTKIMIOYEHWE BCEX BbIXO40B
HanpshkeHUss | BEIWYMHBI NPOCaaKM) (BKNKYas NOCTOSIHHbIE)
5 |MepeHanps- | MakcumanbHo 1 MuHyTa (3aBucut | OTKNKOYEHWe BCEX BbIXOAOB
KEHME OT BE/INYMHbI NEPEHANPSHKEHNS) (BKI0Yast NOCTOSIHHbIE)
6 |THDI> MakcumanbHo 1 MuHyTa (3aBucut | OTKIMIOYEHWE BCEX BbIXO0B
0T BennyuHel THDI) (BKNKYas NOCTOSIHHbIE)
7 |THDU > MakcumanbHo 1 MuHyTa (3aBucut | OTKIIOYEHME BCEX BbIXOAO0B
0T BenmuumHbl THDU) (BKMKOYas NOCTOSHHbIE)
8 |CHL> MakcumanbHo 1 MuHyTa (3aBucuT | OTKIMIOYEHWE BCEX BbIXO0B
0T BennuuHbl CHL) (BKNKYas NOCTOSIHHbIE)
10 | akcnopT MakcumanbHo 1 MuHyTa (3aBucut | OTKMIOYEHUE BCEX BbIXOAOB KpOME
OT BEINYMHbI aKTUBHON MOLLHOCTM) | NOCTOSIHHBIX
12 | Owwnbka 5 BKMKOYEHMIA + 5 BbIKIIOYEHNI OtcTpaHeHue cTynenu (cMm.
CTYNeHu OnwcaHue B pasgene Huxe)
13 | Meperpes MakcumanbHo 1 MuHyTa (3aBucut | OTKIOYEHME BCEX BbIXOAOB
OT BEINYMHbBI TEMNEPATYPbI) (BKI0Yast NOCTOSIHHbIE)
14 | BHewHss HEMeLNEHHO/5 CekyH OTKnoYeHne BCeX BbIXOJ0B
aBapus (BKNKYas NOCTOSIHHbIE)

I'IpmmeanVle: BbloeneHHble KUPHbIM UJpVI(*)TOM PEXMUMbI CTaHOAPTHO YXe YCTaHOBINEHbI .
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Ecnn xotum , 4To6bI perynaTop npu 0BHapY)XeHUM HEKOTOPOTO 13 HECTAHAAPTHbIX COCTOSIHUIA
OTpear1poBar ykasaHHOMN akuyen , Heobxoamumo B nobouHom BeTeM napameTpa 30 BbIOpaHHbIi

PEXUM HacTpouTb Ha BenunHy A unn € (cm. npeapiayuyio rnasy).

CocTosHus, KOTOpbIE He NpuBeLeHb! B TabnunLe, He CNoCcoBHbI BbI3BaThb HUKAKYHO aKLmo, 1 HAaCTPOUTb
3TO YKa3aHHbIM CrocobOM Herb3s.

4.1.19 Napametpbl Ne 31 - 37 - npepenbHble rpaHuubl ANA curHanusuvpytowen /
AencTByowwen (PyHKLMKU aBapun

Ecnu HacTpoeHa curHanuanpyroLas unu AencTayowas (yHKLWS aBapui 0T HEKOTOPbIX U3
COCTOSAHUI 13 Tabnuubl 4.7, HE06X0ANMO eLLe ONPEeAEnUTL 3HaYEHNE NpeaenbHbIX rPaHuL
COOTBETCTBYIOLLEN BEMUYMHDI, MPU NEPECEYEHUN KOTOPbIX AOMKHA CpaboTaTh CUrHanuaauus, unm
OCYLLEeCTBUTLCA onpefeneHHoe aenctame (akuus). B Tabnuue npuBegeHbl Homepa napameTpos, B
KOTOPbIX XPaHATCA 3HA4YEHWS rpaHuLl, A1anasoHbl HACTPOWNKM rPaHML, U UX CTaH4APTHbIE (3aBOACKWE)
HaCTPOMKL.

Tab. 4.7 : MpaHuyb! 8eUYUH A1 a8apULHbIX PEXUMO8

Ne CocTosiHue lpaHuua- | [uanasoH HacTpoMku rpanuupl | CTaHgapTHoe
HoMep 3HayeHue
napamerpa
4 | lNpocagka HanpsKkeHus 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 [ MNpeBbiweHKe yncna 36 10 + 2000 x Tbicay BkroveHun | 1000 x Tbicay
BKIMHOYEHMIA
13 |Meperpes 37 20+60°C 45°C

Mpegen konnyecTBa BkMtodeHU (napametp Ne36) nprBeaeH B ThiCAYax BKIOYEHMIA.

Ecnun He HAaCTpOEeHa HW CUrHanM3upyowasa n Hu ,EleVICTBYPOU.LaFI qJYHKLWIFI aBapvu7| OT HEKOTOPOIo U3
3TUX COCTOSIHWNA, COOTBETCTBYHOLWAA npefernbHaa rpaHila He HOMUMPYETCA.

4.1.20 Mapametp Ne 40 - cocTosaHMe aBapUNHBIX pexumoB (ABapus)

Ecrnv ycTaHoBneHa curHanuamnpyowas yHKLmUs OT Kakoro nubo HeCTaHAAPTHOTO COCTOSHMS
(napametp 30 ) , T0 B No6Go4HOM BETBM 3TOr0 NapameTpa Ne40 MOXHO MPOCMOTPETb TekyLyee
COCTOSIHWE aBapuit Ha AaHHbIN MOMEHT BPEMEHM.

CurHanmsauio MoXeT Bbi3BaTh N0OON 13 LEBATU BOIMOXHbBIX PEXUMOB, Yka3aHHbIX B Tabn.4.5.
MapameTp Ne40 crnyxut ans 6onee nogpobHOr0 ONMCaHNs COCTOSIHWA, Bbl3BaBLUErO cpabaTbiBaHue
curHanusauuy . AsapuitHas curHanuaaums Obina Bbi3BaHa TEMU COCTOSHUSMM, KOTOPbIE UMEKT

3HaueHue .

4.1.21 Napametpbl Ne 43, 44 — nonHoe Bpems BKIHOYEHUS CTYMEHENW M KONUYECTBO
BKIIOYEHUN CTyNeHen

B noboyHoit BETBM AaHHbIX NapaMeTPOB MOXHO KOHTPONMPOBATL NOSTHOE BPEMS], B TEYEHIE KOTOPOTO
Obina BKNtoYEHa Kaxaasi U3 KOMMEHCUPYHOLLMX CTyNeHel (napameTp 43 ), 1 KONMYECTBO BKITHOYEHNI
OTAENbHbIX CTyneHen (napameTp 44 ) 0T MOMeHTa nocrneaHero o6HyneHus.

BpeMFI BKNIOYEHUA MHOULNPYETCA B ThiCAYaX YacoB. I'IpM Maron BenuyuHe BPEMEHU €ro MOXHO
onpenennTb C TOMHOCTbIO 40 €ANHNUL, YaCoB. MakcumarnbHas BenumHa aaHHbIX 130 TbicsY Yacos.
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KonunyecTBo BKIOYEHMI NPUBELEHO B Thicsiuax. [1py HEBOMbLUIOH BENMYMHE KOTMYECTBA BKITOUYEHMUI
YMCIO HaNMCaHO C AECATUYHON TOYKON , TaK YTO ero MOXHO YCTAHOBWUTb C TOYHOCTBIO 10 JECATKOB
(vnm coTeH ) BKMoYeHUn. MakcumanbHas BennumHa ganHbix 4 000 X Teicsy = 4 MunnmoHa
BKIMHOYEHNH.

3HaueHns napameTpoB POPMUPYIOTCS B ONEpaTUBHOM (3HEPrO3aBUCUMON ) NaMsATH perynsTopa u
NPUMEpPHO Kaxable 8 YaCoB NEPENUCHIBAETCS B SHEPTOHE3ABUCUMYIO NaMSITb, T4€ OHU COXPAHAKTCS U
NPV OTKIKOYEHUN HaNPSXEHNS. Bpems 1 KONMYeCTBO BKMIOYEHWI , NPON3OLLEALINX 3@ NOCNEeaHMe
BOCEMb YaCOB , MPY OTKIMKOYEHUN HANPSHKEHNS UV MPU MHULMANU3aLNKN PETYNSTOpa HEe COXPaHSEeTCS.

B cnyyae 3ameHbl KOHLEHcaTopa Ui KOHTAKTOPa HEKOTOPOIA CTYNEHM, COCTOSIHUE CYeTUMKa
COOTBETCTBYIOLLETO BbIXOZa MOXHO OBHYNUTL B pexuMe pefakTMpoBaHuUs napameTpos.

4.1.22 MNapameTtp Ne 45 - TN HeMcnpPaBHOCTM perynaTopa

B TeueHune perynnpoBaHusa perynaTop npoBoAnT C perynapHbiMyU UHTEPBaiaMu CO6CTB€HHyIO
ANarHoCTUKY. Pe3yanaTb| OWarHOCTUKM MOXHO Y3HATb B laHHOM napamMmeTpe.

B ucnipaBHoM coctosHun otobpaxaetcs Benumna E= 00 | roe nocneanve aga sHaka o3HavaioT
HOMep HencnpaBHOCTI. ECI e aTa BENuUMHa HeHyNeBast, 3T0 03HAYAET, YTO PEryNAToOp oBHapyKMn
KaKylo B0 HencrpaBHOCTb. OTO COCTOSHME He [OMKHO 06S3aTENbHO 03HaYaTb, UTO PErynsTop
BbILUEN M3 CTPOS — B TAkOM CIly4ae HeoBXOANUMO CBSI3aThCS C MOCTABLLMKOM perynsiTopa i coobLuTb
eMy 0TOBPaKeHHbI Ha MHAMKALMY HOMEP HEUCTIPABHOCTU. TO AACT BOIMOKHOCTb ClieLaniucTam
NOCTaBLLMKA ONPeNenuTh CocoB YCTPaHEHIs HEMCPABHOCTH.

4.1.23 MapameTp Ne 46 - cocTosiHMe BpeMeHU perynupoBaHus

[Mpu onTMMM3aLMK HAaCTPOEK perynaTopa MHorga Bo3HukaeT notpebHocTb bonee nogpobHoro
nccnenoBaHNs BPEMEHN perynnpoBaHus. TekyLlee 3HaYeHe pacyeTHOrO BPEMEHN PerynnpoBaHus
MOXHO y3HaTb B 3TOM NapameTpe - BpEMS MHAULMPYETCS B CEKYHAAX , OCTAOLWMXCS A0 CeAyHLero
PETYNINPYIOLLEro BO3AEACTBMS .

Yto6bl MccnenoBaHe BpEMEHI PETYNIMPOBAHNS UMENO CMbICH, PETYNIMPOBAHNE MPY 3TOM HE MOXeET
ObITb OCTAHOBIEHO — NOTOMY TOMBKO NMPM N30OPaXXEHNM 3TOTO EANHCTBEHHOTO NapameTpa
OJHOBPEMEHHO Pa3peLLEeH NPOLIECC perynmpoBaHust. [pyrum UCKYEHNEM NpK 306paxeHnn 3Toro
napameTpa SBMSeTC aBTOMATUYECKMI BO3BPAT Ha N306paxeHne N3MEPEHHbIX BEMUYMH. OTOT
aBTOMaTMYECKMIA BO3BPAT HACTYNUT NPy NPOCMOTPE 3TOr0 napameTpa Yepe3 5 MUHYT OT nocnegHero
HaxaTns KHOMKM ( NPy MHAMKaLMK Ntoboro apyroro napametpa yxe vepes 30 cekyHa).

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

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

[Mpy NOAKNKOYEHNMM KOMMYHWKALMOHHON NIMHWKM K npubopy Heobxoammo 3aaathb agpec npubopa
(napametp Ne50) Ha 0aHO M3 3HaueHWn B AnanasoHe oT 1 4o 253 (agpeca 0, 254 n 255 BbiaeneHsl
ANs cneynanbHbIX 3a4ad — Nonb30BaTento MCNoNb30BaThb UX 3anpeLleHo). Ecnm k
KOMMYHWKALMOHHOM NNHUM NOAKIIOYEHO HECKONBKO NPUBOPOB, KaXAbIiA U3 HUX LOMKEH UMETb CBOM
OpUr1HanbHbIA agpec.

CkopocTb koMMyHuKauuu (napameTp Ne51) MOXHO HAaCcTPOMTb Ha OAHO M3 3Ha4eHnn 4,8-9,6-19,2 kBd.

CTaH,U,apTHO nocTtaendaemasd ¢ peryndaropom nporpaMmma KOMMyHUKaUnn NCNONb3yeT (*)MpMeHHbIVI
KOMMyHVIKaLI'VIOHHbIVI NnpoTOKON KMB. 3tot NPOTOKON 3afaeTcAa U3rotoBuUTeNnem nyTem HaCTpOI7IKVI

napametpa Ne52 Ha Bennunny PO, C Lenbio oBecneveHis BOIMOXHOCTI NOAKMKYEHNS PErynsTopa K
NPUKNagHbIM NporpamMmam OH AONONHUTENbHO 060PYA0BaH KOMMYHUKALMOHHBLIM NPOTOKOOM
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Modbus-RTU. 310t npoTokon MoxHo 3aaTb kak npotokon P In / P 1E / P 10 (6esnap/
YeTHble Napbl / HeYeTHbIe napbl). NogpobHOEe onucaHne NPOTOKONa NpeBbIlwaeT 06beM AaHHOTO
PYKOBOZCTBA W NMpu HEOBXOAMMOCTM €ro MOXHO CKOMMPOBATb Ha cante www.kmbsystems.eu , nnu
3anpocuTb Y NPON3BOAUTENS.

HacTpoeHHble 3HaYeHUs COXPAHSKTCS W NPU UHULUANU3ayUU PEryNSTOpa (CM. On1caHue Aanee).

4.1.25 MapameTp Ne 55 — yactoTa cetu

[insi NpaBUNbHOTO BbIYMCHIEHNS U3MEPSIEMbIX 3HAYEHMIA KBAHTOBaHWE NOAKIOUYEHHOMO HANPSKEHNS 1
TOKa AOMMKHO YNPaBnsTLCs B OYHKLMM OT YacTOTbl CETW. YacToTy CeTu perynstop onpegenseT no
KpaTHOCTU NepexoaoB Yepes HOMb CUrHana HanpskeHus. KBaHTOBaHME HanpsikeHWst U Toka B
3aBMCHUMOCTI OT HACTPONKM JaHHOrO NapameTpa NPOBOANTCS CriedytoLym o6pasom:

F= A... HenpepbiBHOE KBAHTOBAHME B (YHKLYN OT M3MEPEHHOI 4YacToThl (CTaHAapTHAs
HacTpomka)

F=50.... bukcupoBaHHoe KBaHTOBaHME OTBevalolLee yacToTe ceTh 50 Hz
F=B0.... dukenposaHHoe kBaHTOBaHME OTBevatlLee actoTe ceti 60 Hz

B GonblMHCTBE CryvaeB ONTUManbHOW SBNSETCA HACTPOWKa Ha 3HaYEHNe A. KsaHToBaHue
N3MepSEeMbIX CUTHANOB NPK 3TOM HENpepPLIBHO YNPaBnaeTcs B OYHKLMM OT CPeAHEro CKONb3sLLero
3HaYeHMs N3MepPSEMOi YacTOTbl NPU LLMPUHE BpeMeHHOro okHa 10 cekyHa B AnanasoHe 43 — 67 Hz.
B cnyyae, korfa HanpshkeHWe HaCTONBKO UCKaXeHO, YTO ero YacToTy Hemnb3s U3MepUTh ¢

[10CTaTO4HOI TOYHOCTBH0, MOXHO NepekmiounTb napameTp Ha sHavennst 90 unn BO. Vamepsemble
curHanbl GyayT TOrfa KBaHTOBATBLCS C (UKCMPOBAHHOI CKOPOCTHI, OTBEYAIOLLEN HACTPOEHHOI!
4acToTe CETH, HE3aBIUCHMO OT U3MEPEHHOTO 3HAYEHIS YaCTOTbI.

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

Hapsgy ¢ uHavKaLmein MrHOBEHHbIX 3Ha4YEHU N3MePSEMbIX BENWUYMH, PETYIATOP BbIYMCNSET U
3anOMMHAET Takke 1 CPeAHUE U IKCTpeManbHble (MakCMyM/MUHUMYM) 3HayeHns. LWnpuHa okHa ans
BbluncneHus makcumyma THD, CHL, BbICLUMX rapMOHUK 1 TEeMNepaTypbl (UKCMPOBaHHAs 1 paBHa 1
MWHYTE, Y OCTanbHbIX BEMNYMH €€ MOXHO HACTPOWTb B Anana3oHe oT 1 MUHYTbI 40 7 AHeR no
Tabnuue 4.8.

Tab. 4.8 : LLlupuHa OKOH 05151 8bIMUCTIEHUS CPEOHUX U dKCMpPeMaslbHbIX 3Ha4yeHull
MowHocmel U KocuHyca

Map.Ne HasHaveHue cTaHgapTHas
BENMYMHa
56 LnprHa okHa ANst BbIYUCNEHNS CpeaHero KocuHyca Acos u 7 OHen
cpegHux molyHocten APac, APre
57 LLiupuHa okHa ANS BbIYUCAEHNS MUHUMANBHOTO KOCUHYCa MINCos 15 MUHYT
1 MakcMMarnbHbIX MoLLHocTen maxPac, maxPre n maxdPre

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

AHanormyHo BenuunHbI mincos, maxPac, maxPre, maxdPre npeactaensioT coboi MUHUMArbHOE
3HaYeHWe U3 CpeaHNX OOHOMUHYTHBIX BEMMYMH KOCKHYCA, M NOLOBHbLIM CNOCOBOM BEIMUCNEHHBIE
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MaKcUMasbHble 3HaYEHNS akTUBHOW, PEaKTUBHOW, HEAOCTAIOLLEN PeaKTUBHOM MOLLHOCTEN 3a nepuoa
0T NocneaHero 0bHyneHus.

[LInpuHa okoH MoxeT HacTpaneatbest Ha |- 19 — IH-BH - Id -1d , uto o3navaet 1 muHyTa -
15 MuHYT — 1 yac — 8 yacoB — 14eHb — 7 gHei. [Py M3MEHEHMM LIMPWHBI OKHA aBTOMATNYECKM
0BHYNSTCA COOTBETCTBYIOLLME CPEAHME UMW AKCTPEMATbHBIE BEMUYMHBI, U X BbIYUCTIEHNE
Ha4WMHaeTCs CHOBA.

4.1.27 NapameTtp Ne 58 - unaukauua Temnepatypoi B °C/ °F

[aHHbIM NapamMeTpoM HacTpamnBaeTCs MHAMKALMS TeMnepaTypbl B rpagycax Lienbcus nnm
®dapeHreiTa.

CoOTBETCTBEHHO M3MEPSIEMbIE BENNYMHBI — MTHOBEHHAs Temnepatypa (Temp), MakcumanbHas
Temneparypa (maxTemp), v napameTpbl aBapuitHas rpaHuLa neperpesa (napametp 37), rpaHuua
BKIIOYEHUS OTONNEHUs (napameTp 59), rpaHuLa BKoYeHNs oxnaxaenus (napametp 60),

. o o
VHAMLMPYIOTCS Ha AUCTINEE B BbIBPAHHOI Pa3MEPHOCTH, YTO NOKa3aHO CUMBOSIOM 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 UK OTONNEHMS,
T0 B napameTpe 59 unn 60 MoxxHO HacTpouTb Tpebyemyto rpaHuLy Temnepatypbl. [McTepesnc
BKITIOYEHMS 1 BbIKIIOYEHUS cocTaBnsieT okono 5°C. Inana3oHbl HACTPONKMA U CTAaHAAPTHbIE 3HAYEHUS
npueeaeHsb! B Tabnuue 4.1.

Ecnu H1 0guH BbIxog He Bbin HACTPOEH Ha BKIOYEHWe OXNaXAeHWs! Ui OTOMNEHWS], TO
COOTBETCTBYIOLLAs rpaHuLia TEPSIET CBOE 3HAYEHME 1 MOTOMY He MHAULMPYETCS.

4.2 Ymoy4HeHue 8enluquH cmyneHel

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

Mocne ycneLwHOro OkOHYaHNsl aBTOMaTUYECKOrO Pacro3HaBaHNs MOLLHOCTEN CTyneHe! OTAeMNbHble
N3MEepPeHHbIE BENNYMHBI MOLLHOCTEN 3amnuLLyTCA U HAYHETCS NPOLECC perynupoBaxms . Mpu aTom
BCE U3MepEeHHble W 3anncaHHble BeNNYMHbI ByayT 0603HaYeHbI Kak «elle He YTOUHEHHbIe » . CTyneHb
, BENMYNHA KOTOPOI «eLLe He YTOYHEHAY , MOXHO OTAIMYMTL N0 MEANEHHO MUratoLLen feCATUYHON
TOYKE . (MPUMEPHO 1X 3a Cek., B OTAMYME OT YaCTO MUTraKLLEN LECATUMHON TOYKM Y OTCTPAHEHHOM
CTYMEHW — CM. OMKUCaHKe aarnee) .

Bo Bpems perynupoBaHnst Npy NOAKIIOYEHUM U OTKIOYEHUM CTYMEHEN PETYNSTOP HenpepbIBHO
NPOBOANUT U3MEPEHNS. [1N151 KaXKOON «ELLE HE YTOYHEHHOMY CTYMEHU OH BbIYMCAISIET CPELHION
BENWYMHY 1 Npu HakonneHun okono 100 3Ha4eHWI 3TON CPeaHEN BENNYMHON 3aMEHNT
nepBOHaYasnbHyH BEMUYMHY CTYNEHM, ONpeaeneHHyo Npu aBTOMaTUYECKOM pacro3HaBaHWm.
OpHoBpemMeHHO 0603HAYNT 3Ty CTYNEHb KaK YTOUHEHHYHO M B AamnbHENLLIEM ee YTOUHEHME YKE HEe
Npou3BOaNT .

Tem camMbIM UCKMIOYAOTCS BO3MOXHbIE HETOYHOCTY M3MepeHnda npu asTopacno3HaBaHUN.

Ecrv BennumnHbl CTyneHen 3agaHbl BpYYHYH (C NOMOLLIO MPOrpamMMbl KOMMYTaLMK 1 BENUYUHBI
MOLLHOCTW HauMeHbLLEN CTyneH, MO0 BBOLOM CTyNeHe B napameTpe 25), nocnegytoulee nx
YTOYHEHME He NPOBOANTCS. TOYHO TaK e He NPOBOAUTCS YTOYHEHUE BO3MOXHBIX MHAYKTUBHBIX
CTyNeHen .

[Tpn HACTPOEHHOM aBTOMATUYECKOM PACNO3HABAHMM MOLLHOCTEN CTYNEHEN NPOLeCC YTOUHEHNS
MOXeT BbITb BHOBb 3anyLUeH W Korga yrogHo BO BpeEMS perynupoBanus . Ecnu perynsatop
ONPEAEnUT, YTO HEKOTOpbIe 13 KOHAEHCATOPOB NOBTOPHO MOKA3bIBAKT NpU 3aMepaXx UHYH BEMUYUHY,
YeM OH U3Mepun Npu aBTOPACMO3HABAHWM , U BENUYMHA OTNNYAETCS HE Ha LieMblid NopsaoK (T ecTb
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B MHTepBarne oT 1/2 [0 2X KpaTHOM ) OT 3HAYeHMs 3anMCaHHOMo B NaMSTH , 3anyCTUTCS NPOLECe
YTOUHEHNS. TeM CaMbIM MOXET ObITb UCKIOYEHO BUSIHUE U3MEHEHWS EMKOCTW KOHAEHCaTOpa
(cTapeHue gnanekTpuka, 3ameHa KoHaeHcaTopa 1 ap.)

4.3 CueHanusayusi u omcmpaHeHue HeucnpasHol cmyneHu

B HacTpoiike aBapuitHoro pexuma (napameTp 30) MOXHO BblOpaTh CUrHANM3NPYHOLLYHO UK
LENCTBUTENBHYIO (hYHKLMIO aBapuid Npu 0BHapYXEHUN HEUCTIPABHON CTYMEHMU.

Ecrnv 6bina yctaHoBneHa xoTs 6bl 04Ha M3 3TUX ABYX (hYHKLMIA, PETYNATOP NPU OTKIKOYEHUN 1
OTKIHOYEHUM OTAENbHbLIX CTYNEHEN B NpoLiecce perynupoBaHus NpoBOAUT TEKYLUMIA KOHTPOMb
W3MEHEHWS PEAKTUBHOM MOLLHOCTMW B CETW U CPABHUBAET €€ C 3aniCaHHO BENIMYUHON MOLLHOCTY
cTyneHu. Ecnv koMMyTaLms HEKOTOPOW 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 AENCTBATENBHOMN (hYHKLMM aBapuii ee OTCTPaHWUT U B JarbHenLweMm
perynupoBaHuy BPEMEHHO 3Ty CTYNEHb He UCMOMb3yeT .

[ns curHanusaumm 0TCTPaHEHUs CTYNEHN MOXHO MCMONb30BaTh CUrHANM3NPYHOLLYH (PYHKLMIO
aBapuit (napametp 30) . Ecnn ogHoBpeMeHHO He Bbina HacTpoeHa AeNCTBUTENbHAS (PYHKLMS
aBapuit, perynsaTop HeWCnpaBHYHO CTYMeHb TOMNbKO 0603HAYNT 1 BbI3OBET CUrHANM3aLMI0 aBapumt , HO
03HAYEHHYIO CTYNEHb NPOAOMKUT UCMONB30BATb B PETYNINPOBaHM . HOMEp HeucnpaBHoi CTyneHu
MOXHO YTOYHUTb MO ObICTPO MUraloLien (3XCeK.) LECATUYHOM TOUKE B AaHHBIX O BENUYMHE CTYNEHU B
no60o4HOM BETBN NapameTpa 25, (B 0TNYME OT MEANEHHO MUraoLLEN, O3HAYatOLLEN eLLle He
YTOYHEHHYIO CTYNEHb — CM. ONUCAHWE BbILLE).

BpeMeHHO 0TCTpaHeHHas CTyneHb nepuoamyecku (5 aHeit ) NpoBepseTCst OOHOKPATHBLIM
BKNtoueHneM. Ecnu perynsitop o6Hapy»xuT, 4To NoAKMioYeHe JaHHOM CTYNEHM Bbi3Baro
COOTBETCTBYIOLLYHO (C AOMYCTUMbIM OTKIIOHEHWUEM) PeaKLMio B CETU, TO BEPHET CTyneHb 06paTHO B
MPOLIECC PErynmpoBaHus, 1 B CIly4ae HAaCTPOEHHOr0 aBTOPACMo3HaBaHMs CTyNeHei 0AHOBPEMEHHO
npoBeaeT Haf Hell MPOLECC YTOYHEHMS. Tak MOXET aBTOMATUYECKN BEPHYTLCA B PEryNMpoBaHye,
HanpuMep OTPEMOHTUPOBaHHas CTYNEeHb (HanpuMep Npu 3aMeHe CropeBLUMX NPeLoXpaHUTENEN).

Ecnu perynaTop He BEpHET OTCTPAHEHHY CTYNeHb B NPOLECC perynupoBaHna aBToMaTn4ecku ,
BO3BpaT OCYLLEeCTBUTCA B CneayoLwnx cnyyaax :

*  MpepbIBAHUEM MUTAIOLLETO HAMPSIKEHUS UMW MHULMANM3aLMen perynsTopa
*  pedaKkTUPOBaHMEM BENWYMHBI ATOV CTYNEHN NMBO peaaKkTUPOBaAHMEM HEKOTOPOrO K3
napameTpoB 21 ... 23 (nporpamMma KOMMYyTaLu, BENUYNHA HAMMEHBLLETO KOHAEHCaTopa,
KOMMYEeCTBO KOHAEHCATOPOB)
*  MpOBEAEHWEM NpoLiecca aBTOPaACMNO3HaBaHNs MOLLHOCTEN CTYNeHel
MHaMKauuio 1 0TCTpaHeHUe HeUCnpaBHO CTYNEHN MOXHO HACTPOUTL TOMBKO A1 KOHAEHCATOPHbIX
CTYNEeHel — BO3MOXHbIE APOCCENbHbIE CTYNEHN HE KOHTPONMPYHTCS.

4.4 PezynupoeaHue ¢ noMowbto dpoccenell

[Insi BO3MOXHbIX Cry4YaeB [eKkoMMeHcaLuy CeTv nprbop no3BonsieT NOAKMYaTb K CBOUM BbIXO4aM
Apoccenu. Cuctemy aekoMneHcaLym MOXHO pean13oBaTh kak KOMOMHUPOBAHHYHO, koraa k
PErynsTopy NOAKMIOYEHb! Kak APOCCENM, Tak U KOHAEHCATOPbI, UIK e MOXHO NOAKIHOUUTL TOMbKO
Apoccenu. B cnyyae cuctembl 683 KOHOEHCATOPOB CKOPOCTb PerynunpoBaHus GyAeT BbIMUCIISTLCS Ha
OCHOBE MOLL{HOCTW HaMMEHBLLIEro MOAKIYEHHOTO IPOCCENS.

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

emk. Ecnm aToT napameTp HacTPOEH Ha HEONPEAENeHHYI0 BENUYMHY (Ha aucnnee = .=~ ),
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pEerynupoBaHue LpoccensiMi He NPOBOANTCS (ECMM K HEKOTOPBIM BbIXO4AM MOAKMOYEHb! APOCCENH,
OHM ByayT BCE BPEMS OTKIHOYEHI).

Ecnu BenuunHa npeaenbHoro KOCUHyca s APOCCENbHOM PErynMpoBaHIs HACTPOEHa Ha HEKOTOPYHO
LEACTBUTENbHYH BENUYMHY, APOCCENb BKIIOYATCS B CMELYIOLLEM Cyyae:

 Perynsatop yxe OTKMo4MNI BCE KOHAEHCATOPHbIE CTYNEHM

» KocuHyc B ceTu NOCTOSHHO «Bonee eMKOCTHOMY, YeM TpebyeMblit 1 OBHOBPEMEHHO OH
«bonee eMKOCTHONY, YEM HACTPOEHHas BENNYMHA NPEeLEeNbHOMO KOCUHYCa 415 4POCCENbHOMo
perynnpoBaHus

o [InUTenbHOCTb Takoro COCTOSIHUS MPEBbILIAET NATUKPATHOE HACTPOEHHOE BPEMS
perynuposaHus B obnactu nepekomneHcauum (napametp Ne 3,9)

*  Xots 6bl K OAHOMY BbIXOAY MOAKMIOYEH APOCCENb U OH UMEET TaKyH BEMINYKHY, YTO NOCHe ero
NMOAKMIOYEHNS MOXHO AOPEryNMPOBaTh KOCUHYC [0 TpebyeMoro 3Ha4eHNst C MOMOLLbIO
KOMOWMHALMN KOHAEHCATOPOB, TO €CTb HE HACTAHET COCTOsIHWE BOMbLION HEAOKOMNEHCALMN.

Ecnu k perynsitopy NOAKMo4YEHO HECKOMBKO Apoccenen, NOAKNIYNTCS BCeraa Haubonee
NOAXOZALMA MO CBOEN MOLLHOCTM , @ CReayoLMiA NOAKMOYMTCS NPK MPOLOMKEHNN
BbILUEOMNCAHHOIO COCTOSIHWS ONSITb MO UCTEYEHWUN NATUKPATHOMO HACTPOEHHOTO BPEMEHM
perynuposaHus B 06n1acTu nepekomMneHcawmm

Ecnun HekoTopas komGuHaLms gpoccenei yxe NoAKMioYeHa, 1 HaCTyNnUT COCTOSIHUE
HeAOKOMNEHCaLMK, TO MO UCTEYEHUM HOPMANBHOTO BPEMEHW PEryNNpoBaHus B 06nactu
HegokoMneHcauuu (napameTp 2,8), OTKMIOYMTCS Takoe KONM4eCcTBO APOCCenen, YTobel He HacTano
COCTOSIHME NepeKoMMeHcaLm.

[exomneHcupyrowme Apocceni NOAKMIYATCA NPeanoyuTUTENBHO K Bbixoaam Neb v cnegyiowmm no
BO3pacTaHmio. Bbixogbl ¢ 1 Mo 4 3ape3epBupoBaHbl Af1s KOHAEHCATOPHbIX CTYNEHEN, MOTOMY YTO
AaHHbIe BbIXOAbI PETYNIATOP UCNONb3YET B NPOLIECCe aBTOPACMo3HaBaHMs NoakntoyeHns. OgHako v K
9TUM BbIXOAAM MOXHO NOLKMKYMTb APOCCENN — HO B 3TOM CRyyae Npu MHCTannsAuum Henb3s 6yaet
1CNonb30BaTh NPOLECC aBTOPACNO3HaBaHWS NOAKMOUYEHUS 1 napameTp Homep 16 Hago byaeT
HaCTPOWUTb BPYYHYH.

C Lenblo onpefeneHnst MOLHOCTY JPOCCeneil MOXHO MCroNb30BaTh W MPOLECC aBTOpacro3HaBaHus
CTyneHeiA, TONbKO Nepes 3TUM 06s13aTeNbHO A0MKEH ObiTb HACTPOEH NPEeAenbHbIA KOCUHYC st
APOCCENBHOTO PerynupoBaHust (napameTp 27) Ha HEKOTOPYIO AECTBUTENbHYIO BennynHy. Ecriv aToT

napamMeTp HaCTPOEH Ha HeonpedeneHHy BENN4uHy (Ha aucnnee = .=~ ), peryndarop npeanonaraet
YTO K €ro BbIXogaM HUKaKnue apoccenu He NOAKMYeHbl a N0TOMY pacno3HaHbl OHU HE 6W1yT.

Mocne VHUUManu3auum perynsiTopa 3HadeHue napameTpa Ne27 ycTaHaBnmMBaeTcs Ha
HeonpefeneHHoe, Tak YTO CTaHAAPTHO APOCCENBHOE PEryNIMPOBaHIE OTKITIOYEHO.

4.5 BpemeHHasi npuocmaHo8Ka pe2ynuposaHusi

Korpa perynaTop HaxoAuTCA B peXnme perynmpoBaHus (He NEPEKN0YEH 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 NapamMeTpamMu.

Ecnu nepexntounm perynsitop Ha u3obpaxeHue napamMeTpoB, MPOLLECC PerynmpoBaHus BpEMEHHO
0CTaHOBUTCS. BbIXOAHbIE pene npy 3TOM OCTaHYTCS B COCTOSIHUN , B KOTOPOM OHY HaXOAUNMUCH B
MOMEHT OCTaHOBKM . Perynsitop npeanonaraet , YTo NepcoHan Xo4YeT NPOBECTM KOHTPOMb UK
N3MEHEHNE HEKOTOPLIX MapaMETPOB , U 40 OKOHYaHWS 3TOM NpoLieaypbl COCTOSHS BbIXOLOB He
MEHSIET (pa3yMeeTcs, NpearnonaraeTcst , YTo He HacTano HeKOTOPOE U3 HeCTaHAAPTHbIX COCTOSHUIA ,
kak Hanpumep nponagaHue N3MEepPUTENbHOTO HaNpPskeHs!). B MOMEHT nepekntoyeHns 0bpaTHO Ha
PEXUM MHAMKALMM, NPUOOP NPOJOIIKUT PErynnpoBaHie.
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Ecnu nepcoHan He OCYLLECTBUT 3aKUUTENbHOE NEepeKioYeHe Ha PEXUM UHAMKALMK M3MEPEHHBIX
3HaYEHNI, PErynsTop NEPEKNIYNTCS Ha 3TOT PEXUM aBTOMAaTMYeCKu NpuMepHo Yepe3 30 cek. oT
nocrnegHero Haxatus Nto6om KHOMKM .

VicknioueHreM SBNSETCA MHAMKALMS BPEMEHU PerynnpoBaHns (napameTp 46) — B aToM cnyyae
BPEMEHHO OCTAHOBMEHHOE perynmpoBaHue 3anyCTUTCs CHOBA, YTOBbI MOXHO ObIN0 BUAETH peakuuto
perynstopa. ABTOBO3BPAT Ha PEXWUM 130BpaXeHNs U3MEPEHHbBIX 3HAYEHWUA NPU 3TOM NPOU3ONAET
yepe3 5 MUHYT.

MopoBHLIM e 06pa3oM NPOUCXOANT 1 MPUOCTAHOBKA BO3MOXHO NPOTEKAIOLLENO B 3TO BPEMS
npoLecca aBTopacno3HaHst NOAKMIOYEHUS! U MOLLHOCTEN CTyMeHem , C TeM NULLb OTIINYMEM , YTO
KOTZia NPUOCTaAHOBMEHME 3TOTO PEXMa 3aKOHYEHO , OH MPOBOAMTCS BCErfa CHOBA C CaMOro Havana .

4.6 Pexum ,,Py4Hou*

Mpy MOHTaXe WK NPOBEPKe PerynsTopa WHorLa BO3HUKAET HE0OX0AMMOCTbL NPOBEPUTL paboTy
OTAENbHbIX CTyNEHen, YTo MOXET NoTpeboBaTh OTKMIOYEHNE NPoLEcca perynnpoBaHms Ha bonee
[0nroe BpeMsi. B aTux cryyasx perynsitop MoxHO NepekniounTb B PEXIM , B KOTOPOM OH NPOBOAMUT
TONbKO M3MEPEHNE U MHAMKALMIO AaHHBIX . [TepeknoyeHme B 3TOT PeXiM OCYLLEeCTBNISETCS
0OHOBPEMEHHBIM HaxaTieM kHonok M u P ( unv kHonok A u'V B criyyae perynsitopos Novar-10xx
) Ha BpeMsi OKoro 6 cek. (noka He 3amuraeT ceeToanon PyyHoll ) . TakiuM xe cnocobom MOXHO
BEPHYTLCS 06PATHO B PErynupoBaHue .

B pexume quHo(l Henb3A NPOCMOTPETb UK N3MEHUTb NAapaMeTPbl — MOXHO TOJNbKO NOAKMYaTb
UINn OTKIMKYaTb OTAENbHbIE BbIXO4bl PErynaTopa .

lMocne NepekniyYeHna peryndaropa B Py'-lHOi] pexunm BCe BbIXOAbl OCTAOTCA B COCTOAHUWU, B KaKOM
OHM Haxogunucb BO BPEMA PErynnpoBaHusa nepen nepexkrnoyeHnem . CocTosiHue BbIX00B MOXHO
nocnenosatenbHO BPYYHYO MEHATL - NOCNE HaXaTUK KHOMKK P( WIN KHOMKW B> ) B [1JaHHOM Cly4ae

0TOBPA3NTCS COCTOSIHME AaHHOTO Bbixoaa (Hanpumep . O = 0 — Bbixog 1 ceituac oTkmoueH ).
Mexay 0TAENbHbIMM BbIXO4AMWN MOXHO NEPEKOYaTHCA C MOMOLLbIO KHONOK A , W 11 U3MEHSATb UX
COCTOsSIHME NOA0GHO Kak mapameTp perynatopa. I3aMeHuTb COCTOSHIE BbIXOAA MOXHO TOMbKO B
pEeXUME pefakTUPOBaHWA 1 Npu 3TOM OyAeT BblAepKMBaTHCA BpeMst GrIOKMPOBKY NOBTOPHOMO
BKITIOYEHNS .

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

Bvumanue ! B pexume PyyHol feicTsytowme dyHKUM aBapuii (cM. napameTp 30) OTKntoueHb! !

4.7 Py4HOe eMewamesibcmeo 8 Nnpoyecc pe2ynuposaHus

C Lenbto U3yyeHus peakLn perynstopa Ha U3MeHeHne OBk perynupoBaHmus MOXHO Bbl3BaTh
BKIHOYEHNE UIW OTKIIOYEHUe CTyneHen AeCTBUSIMM NepcoHana He ToNbKo B PyYHOM pexuMe, HO U B
TEYEHMe NpoLecca perynmpoBaHus.

[pn HaXaTuK 1 yoepx1BaHUW KHOMKM M MOXHO C NOMOLLBH KHOMOK A , ¥ NOAKM0YaTh UK
OTKMKYaTb CTYNEHM W HabnoaaTh 3a peakuuen perynsaropa Ha U3MeHeHue pexuma cetn. Kaxabim
HaxaTneM nogkovaeTcs (A ) nubo oTkntouaeTcs (W ) Bcerga ogHa CTyneHb , NpuyeM Ta , Kotopast
NMEET HaNMEHBLLYH MOLLHOCTb ( UCKMIOYEHNE : B PEXUME NIMHENHOTO BKIOYEHUS NOPSAOK
NOAKMOYEHNS/OTKIIOYEHNS CTYNEHEN ONpeaenseTcs anropuTMOM OnMCaHHbIM B napametpe 21).
Mpwn aTom cobrnioaaeTcs Bpemst GrIOKMPOBKI NOBTOPHOTO BKITHOHEHNS.

Ecnu perynstop ocTaBuM B pexume perynmpoBaHisi, OH N0 UCTEYEHUM BPEMEH PErynupoBaHUs
MpOBEJEeT BbIYMCIEHMS 1 OCYLLECTBUT PerynnpyloLLee BO3AeNCTBIE, TEM CaMbIM BEPHYB
WNCKYCCTBEHHO BbI3BaHHOE pPaccorfiacoBaHu1e pexmma CEeTH OnsiTb K CKOMNEHCUPOBAHHOMY
COCTOSIHMIO.
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4.8 WMHuyuanusayus pe2ynsmopa

B HekoTOpbIX Cryyasix BO3HMKaET NoTpeBbHOCTb BO3BpaTa HACTPOEK PerynsTopa B nepBoHavarnbHoe
CTaHAAPTHOe COCTOSIHWE, B KOTOPOM OH Obin MOCTABMEH OT NPOM3BOAUTENS . [iNs 9TOr0 CRyXUT
PEXUM UHUYUanu3ayuu . Mocne MHALManu3aLmn oGHOBPEMEHHO 3amyCTUTCS BBOAHOM TECT , TO eCTb
PErynsTop NPOBEAET BCe JENCTBMUS Kak NPW NOAKIOUYEHUN HANPSHKEHNS! .

MapameTpbl perynstopa npy MHULMANN3aLMmM YCTAHOBSATCS Ha 3HAYEHMS! ykasaHHble Kak
CTaHAapTHble B Tabn.4.1, 3a UCKMIOYEHNEM CrieayHoLMX NapaMeTpoB:

*  HomuHanbHbIi BTOpUYHbIN Tok UTT (Ne13)
e Tun M3MEPUTENBHOTO HANPSKEHUS (PasHOE MK NMHENHOE - Ne15)

* Y npubopa ¢ nHTepceicom 1 agpec npubopa, CKOpoCTb nepesaym 4aHHbIX M NPOTOKON
(Ne 50,51,52)
3T napameTpbl BydyT COXpaHeHb! TakMMK, KakuMK OHU BbIn YCTaHOBNEHDI NEpes
UHULManu3aumen.

3HaueHus BpeMeHM 1 KONMYEeCTBa BKIKOYEHUI (NapameTpbl 43,44), a Takke 3aperncTpupoBaHHbIE
cpeaHue, MUHUManbHbIE U MaKCUManbHble M3MEPEHHBIE 3HAYEHUS MHULMANN3aLmMen He U3MEHSIIOTCS.

VHnumann3aumo MOXHO BbI3BaTb OAHOBPEMEHHbBIM HaXaTuem Tpex kHonok M, P v 'V ( v KHOMOK
A |V n» Bcnyyae perynatopos Novar-10xx ) Ha BpeMmsi 0kono 6 cekyHg . Perynatop HemeaneHHo
OTKIMKOYMT BCE CTYNEHW 1 3anyCTUT BBOAHON TECT — B 9TOT MOMEHT MOXHO KHOMKW OTNYCTUTB . 3aTeMm
npon3onaeT COBCTBEHHO MHALMANN3ALMS 1 3amyCTUTCS NPOLECC aBTOPACMNO3HABAHWS MOAKITOYEHNS.

BHUMAHME : TMpu nHMUMan13aLmm 0GHOBPEMEHHO NPEPBETCS pexuM PyyHol (ecnm oH Obin
YCTaHOBIEH B 3T0 BpeMs). PerynaTop nocre nHuuuanusaumm Bcerga yCTaHaBnMBaeTCcs B PEXUM
perynuposaHus !

4.9 KoagppuyueHm Haepy3ku KOHAeHcamopoe ebICWUMU 2apMOHUKaMUu
CHL (Capacitor Harmonic Load factor)

OpHoi 13 n3MepsieMblX BENUYMH SBNSIETCS KOIPMULMEHT Harpy3ki KOHAEHCATOPOB BbICLLMMM
rapmoHukamu CHL . 3Ta BennumHa xapakTepuayeT UX MOMHYH TOKOBYHO HarpysKy W Npi HacTpomke
COOTBETCTBYIOLLE aBapUIHOI aKLK ee MOXHO MCTOMb30BaTh ANs 3aLMTbl KOHLEHCATOPOB OT
neperpyskn. Hxke NpuBoAUTCS onmcaHme 3TOro KoadhduumeHTa.

CpOK CJ'Iy)K6bI KOHAEHCaTopOoB 3aBUCUT OT COGJ'IPO,D,GHVIH npeaenbHbIX PEXNUMOB 3KCMyaTauuu. O,D,HVIM
M3 PEXMMOB ABMNAETCA HanbOoMbLLMIA TOK KOHAEHCaTopa. B yCNnoBuAaX rapMOHUYECKOT0 MUCKaXeHUs
HanpsAXeHnsa BO3HWKAET OMacHOCTb €ro (TOKa) NpeBbILLEHNA, BCrneacTsne 3aBUCMMOCTU €MKOCTHOIO
CONPOTMBNEHNA KOHEHCATOPa OT YaCTOThl.

Ecnu HanpskeHue UMeeT rpacdhnk YNCTON (HEMCKaXXEHHO) CUHYCOMabI, TOK KOHAEHCATOpPa ONpeaesieH
BbIpaXEHNEM:

U U
Ic=Z—=—=2TrfCU [A] [1]
c
%H‘C
roe
|C....TOK KOHAeHcaTopa [A]
U....HanpsbxeHne Ha KoHZeHcaTope [V]
Zc...MMnefaHc KoHgeHcaTopa [Q]
f.... yacToTa HanNpPsHKEHUS [Hz]
C.... eMKOCTb KOHAEHcaTopa [F]
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B cnyyae rapMOHNYECKOTO UCKaXEHWs HaNPSKEHUS! MOMHbIA TOK, MPOTEKAOLLMA Yepe3 KOHAEHcaTop,
onpeaeneH BEKTOPHOI CyMMON OTAENbHbIX FapMOHUYECKUX COCTaBISIOLLMX TOKA.

fc = STi (A 2]

i=1

r€e BENWYMHa TOKA Kagon rapMOHMKI B COOTBETCTBIM € dhopmynon [ 1 ]:

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

i.... NOPAZKOBbLIN HOMEP FAPMOHMKN [-]

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

Ui.... HanpspKkeHWe i-TOM rapMOHWKN [V]

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

fr.... yacToTa OCHOBHOW rapMOHUKM HanpspkeHnst [ Hz ]

/3 ypaBHeHus [ 3 ] BUOHO, YTO TOK KaXOdOW rapMOHWKW MPSMO NPOMOPLMOHANEH NpoM3BEaEHWIO
HanpshkeHUst AaHHOM rapMoOHMKM M ee nopsgkoBoro Homepa (Ui x i). W3 atoro cnepyet, uto
00LLEN3BECTHBIN KOIDPULMEHT rapMOHUYECKUX UCKKEHWIA, ONPeaensieMbli (hopmynon

[%] [4]
roe:
THDy...nonHoe rapMoHNYeCKoe UckaxeHue HanpsxeHus [ % |
Ui i-Tas rapMOHWKa HaNpsKeHNs [V]
Us........0CHOBHas rapMOHWKa HanpshKeHus [V]

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

[NoaTomy onpegensem KoaMULMEHT «rapMOHUYECKON» Harpy3Kku KOHAeHcaTopa Kak

[%] [5]
roe :
CHL...ko3theuLmMeHT Harpy3ku KoHaeHcaTopa rapmoHukamm (Capacitor Harmonic Load) [%]
i.... NOPAZOK rapMOHUKKA [-]
Ui i-Tasi rapMOHMKA HanPsKeHNs [V]

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

[laHHbIN  KOSDPUUMEHT YUNTbIBAET HAPSAY C YPOBHEM HaNPSHKEHUS rapMOHUYECKUX COCTaBRALLMX
W UX cnekTpanbHoe pacnpefeneHue, a Takke HeceT B cebe U BUSHWUE BEMUYNHBI HAMPSHKEHNS.
lMoatomy oH aBnsieTcs 6onee NpueMneMbIM B Ka4ECTBE BEMUYMHDI, ONpeaensitoLLen NOMHYK TOKOBYIO
Harpysky KoHgeHcaTopa. B cnyyae HeuckaXeHHOro CeTeBOro HanmpsiKeHWs HOMUHAIbHON BEMUYUHDI
koappuumeHT umeet 3HayeHne 100 %. [Ans wHopmaumm B Tabnuue 4.9 npuBeneHbl 3HAYEHUS
koadppuumenta CHL s HEKOTOPbIX BApMAHTOB CMEKTPANBHOIO pacnpesenieHns BbICLLMX rapMOHUK
MpW HOMUHANBHOM 3HaYeHUM HanpshxeHus nepson rapMoHukK (Us =Unow).
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Tab. 4.9 : TNpumepb! 3HaueHuli napamempa CHL 0n1si HekomopbIx KOMOUHAUUU 8bICUILX 2aPMOHUK
HanpsxeHus (Ur=Unow)

npumep YpoBeHb rapMoHuK HanpshxeHns [ % ] 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 25 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 23 1.8 146

bW

8.0 9.0 8.0 6.0 7.0 7.0 2.3 4.0 3.5 208

Mpumep Homep 3 ( CHL = 133 %) cooTBETCTBYET NpedeNibHbIM A0MyCTUMbIM  BENYMHAM
rapMOHUYECKOr0 UCKaxeHus HanpsbkeHus no ctangapty EN 50160.
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4.10 lMepeyeHb mekcmosbix coobweHull

KMB systems

B pexvime nHamkaLmy n3MepeHHbIX BEMMYMH B HEKOTOPbIX CMyYasx BMECTO akTyanbHOro KOCUHyca
MOXeT MHAMLMPOBaTLCS TEKCTOBOE coobLueHme . lepeyeHb aTux coobuyeHnit aaH B 1abn.4.10.

Tab. 4.10 : lepedeHb mekcmosbix cOObWeHUL

CoobuyeHune 3HaveHne Mpumeyarmne
AHOY |HavansHas Hapnuce Npu nodave HanpsikeHus unu | Perynstop npoBoauT
WHULManu3agum COBCTBEHHYI0 ANArHOCTUKY
EESE
~206 |- Tvn perynstopa
2.1 - Homep sepcum M0
U=Ln |- HacTpOeHHbI/ TvN u3mepuTenbHoro Hanpsikenus | Mapametp Ne 15
(cbasHoe)
| =GR |- HacTpoeHHast HoMMHanbHasi Benu4uHa BTopudHoro | Mapametp Ne 13
Toka UTT
U-0 3mepuTenbHOe HanpskeHre He NOAKIIYEHO U | PerynaTop B xayLieM pexume
OCHOBHas rapMOHIKa U3MEPUTENBHOO HaNpsHKEHMs
MeHbLLe A0MyCTUMOro 3HaYeHNs
| =0 13mepuTenbHbIA TOK HE NOAKITHOYEH U MEHbLUE PerynsaTop B kayLlem pexume
[OMYCTUMOrO 3HaYeHNs
APAA~ | ViBeT npouecc aBTopacnosHasaHus noakmiodeHns | Mpouecc Moxet umetsb 1...7
Laros
P-0 NpoLecc aBTopacno3HaBaHUs NOLKMOYEHNS He lMpouecc aBTOpacno3HaBaHNs
3aBepLUEH yCneLwHo 1 cnocob NOAKMIYEHUs He NOAKIMIOYEHUS NOBTOPUTCS
3agaH (napametp 16) aBTOMaTUYECKN Yepes 15 MUHYT,
UK MOXHO 3agaTh napameTp 16
BPYYHYI0
AC-n~ | VReT npolecc aBTopacnosHaBausi MOLLHOCTEN MoxeT umeTb 3 unm 6 waros ,
OTAENbHbIX CTYNEHEN nocne 3 waros nay3sa 30 cek.
[-0 B npouecce aBTopacnosHaBaHus TOKOB CTyneHeir | [Npu HacTpoiike Ha

He Oblf1 YCTAHOBMEH HW OOUH KOHAEHCaTOp Nnbo

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

BCE CTYNEHM C KOHAEHCAaTOpaMmn aBTOMaTUYECK
OTCTPaHEeHbI U3- 3a HEMCNPaBHOCTY (Nap.25) unu
HaCTPOEHbI Kak NOCTOSHHbIE (nap.26)

aBTOpacno3HaBaHue npoLecc
aBTOMaTM4eCKM NOBTOPUTCS B
TEYEHNe 15 MUHYT , UNK MOXHO
3agatb napameTpbl 21..26
BPYYHYHO
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5. Onucanue perynaropa Novar-1312

5.1 OcHosHble (hyHKYUU

Perynstop peaktusHoi MowHocTi Novar-1312 — 370 NOMHOCTLH aBTOMATUYECKMIA Nprbop,
OCYLLEeCTBRAOLWME ONTUMArnbHOE ynpasneHue 6bICTpoi KOMNEHcaumen peakTUBHOM MOLLHOCTHU CO
CKOPOCTbIO 40 25 perynupytoLyx BO3AENCTBIN 3a cekyHay. OH OCHaLLEH TPaH3UCTOPHbLIMM
BbIXO4amu ANs YNpaBneHns TMPUCTOPHBIMIA KOMMYyTaTOpaMu 1 ABYMS peneitHbIMI1 BbIXogamu AN
ynpasneHus CTaHAapPTHbIMW KOHTaKTOpaMM, U Ans BKIKOYEHUS BEHTUAALMNA U OTOMEHMS.

Perynatop Novar-1312, KOHCTPyKTMBHO npoucxoguT oT mogenn Novar-1214 1 60MbLIMHCTBO
napameTpoB W PYHKUMA Y HUX oauHakoBele. Novar-1312 otnuyaetcs ot mogenu Novar-1214 gsyms
OCHOBHbIMI XapakTepuUCTUKamu:

*  Bbixogbl ¢ 1 1o 12 ocHaLLeHbI TpaH3MCTOpaMu

e CKOpOCTb perynupoBaHus y 3TUX BbIXOLOB MOXHO HacTpouTb Ao 10 Bo3aeicTBui 3a
CeKyHay

Mo3ToMy CrieayHOLLMIn HKE TEKCT MOSICHAET TONBbKO CBOWCTBA U XapaKTEPUCTUKM, KOTOpble
oTnmuyatotest ot perynstopa Novar-1214. OctarnbHble xapakTepucTukv obLye ans 06oux TMNoB
PErynsTopoB.

5.2 9manbi pazsumus npo2pamMmb|

Homep [lata npumeYaHue
Bepcun | onybnmkoBaHus
0.1 3/2007 - 6asoBas Bepcus
1.0 10/2008 - MOBLILLEHWNE MAKCUMaNbHOWM CKOPOCTY PErynmpoBaHns

5.3 ModknroyeHue

5.3.1 TpaH3ncTOpHbIe BbIXOAbI

Perynstop ocHalleH fBeHaguaTblo BbIXOAHbIMU 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.

MpepnonaraeTcsl, YTO K 3TUM Bbixogam ByayT Yepes orpaHnym1BaloLLMe Pe3NCTOPbI NOAKMIOYEH
BXOAHbIE ONTPOHbI NOMYNPOBOAHNKOBBIX KOMMYTATOPOB. OTOMY OTBEYAIOT W NpeLesbHbIE NapameTpb
TPaH3UCTOPHbIX BbIXOLOB: MakcumarbHoe HanpsikeHne 100V DC n makcumaneHbin Tok 100 mA.

Bcs cekumst TpaH3WUCTOPHbIX BbIXOLOB rafnbBaHUYECKM OTAENEHa OT OCTanbHbIX Lienen npubopa.
TpaH3NCTOPHbIE BbIXOAbI LOMKHbI ObITb 3anNUTaHbl UK OT UCTOYHMKA MOCTOSIHHOTO HAMPSKEHUS
NonynpOBOHWKOBOTO KOMMYTaTOpPa, MO0 OT BHELIHErO NCTOYHMKA HanpsikeHneM oT 10 go 30 BonbT,
3awmweHHoro npegoxpanutenem ot 0,3 go 0,5A (MOXHO NPUMEHUTL HaNpPUMepP UCTOYHMK ZP-24,
nocTaBnsieMblii NPoM3BoaMTENEM perynatopos). OTpuLaTenbHbIA NOMKC MCTOYHUKA HANPSKEHNS!
BOIKeH BbITb COeanHEH C KoHTakToM 17. Mpumep NOAKMOYEHUS NPUBOAMTCS B CneLUanbHOM
pasgerne.
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Puc. 5.1 : Peaynamop Novar 1312 - pasbemb!

Manufacturer :
KMB systems, s. r. 0. NOVAR 1312 / 232 485
Dr. M. Horakove 559, 460 06 Liberec Serial / vers..

Czechia
URL : http://www.kmb.cz, E-mail : kmb@kmb.cz Product. date
U~ 100 = 275 VAC, 7VA, 43+ 67 Hz

IP 4X | Made in Czech Republic
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5.3.2 PenelHble Bbixogbl

Mpnbop nmeeT ABa BbIXOAHbIX pene — Homepa 13 1 14, BbIXOAHbIE KOHTAKTbI 3TUX pene BblBEAEHb
Ha KOHTaKTbl pasbema Homep 33 1 34. OBLime KOHTaKTbI pene BHYTPU Npubopa NpUcoeanHeHb! K
NUTaoLLEMY HaNpsBKEHNO — knemme Homep 3(L). Mpu BKIHOYEHMM pene Ha COOTBETCTBYHLLEM
BbIX0Ze MOSIBUTCS NOAKMIOYEHHOE NUTAKLLEE HANPSKEHNE.

KoHTaKTbl BbIXOAHbIX PEie BHYTPY 3aLUMLLEHbI C MOMOLLbIO BapUCTOPOB.

5.4 OnucaHue pabomni

5.4.1 TupucTopHas U KOHTAKTOpHaA CeKLMU

Perynatop oCHalleH [BeHaauaTblo TPaH3UCTOPHbIMM Bbixofamu ¢ T1 1o T12 1 aByMS peneiHbiMu
Bbixogamu R13, R14. K TpaH3MCTOPHbLIM BbIXO4aM MOXHO HENOCPEACTBEHHO NOAKIIOYaTL
TUPUCTOPHBIE KOMMYTATOPbI, K PENEHbIM BbIXO4aM MOXHO HENOCPEACTBEHHO NOAKNKYATL
KOHTaKTOpbl. TUPUCTOPHbIE KOMMYTATOPbI HEOHXOAMMO NOAKMIYATL NOCNEAOBATENBHO HAaYMHas OT
Bbixoda T1 v ganee, v KONMYECTBO NOAKOYEHHBIX BbIXOLOB HEOOXOANMO HAaCTPOUTbL B NapameTpe
HoMep 28 nocne nogayv NUTALLErO HANPSXKEHUS Ha PETYNATOp (CTaHAAPTHO 3TOT NapameTp
HacTpoeH Ha 0).

lMocne nogaun HanpsXeHua CHavana |'|p017|,qu TecT aucnnes. Notom KPAaTKOBPEMEHHO MOKaXYTCA
[AaHHbl€ COrnacHo pasaeny 3.1 1 B Ka4ecTBe NOCNEeaHEro napameTpa noaBnuTCcA HaCTpoeHHoEe

KONMYECTBO NOAKMKYEHHBIX TPAH3UCTOPHBIX BbIX0A0B (Hanpumep E=0 ).

3aTtem HeobX0AMMO HACTPOUTL BENMYMHY NapaMeTpa CornacHo (akTM4ecKoMy Konm4ecTBy
NOJKMOYEHHBIX TUPUCTOPHBIX KOMMYTATOPOB. [ocneayioLLi NPoLEeCC aBTopacno3HaBaHuUs
NOAKIMIOYEHNS 1 aBTOPACMO3HABAHMUS CTYNEHEN NpoUCXoasT yxke 00bl4HbIM CnocoboM, Kak 3To
U3MOoXeHo B rnase 3.2 n 3.3.

HacTpoeHHoO Benn4nHoi NnapameTpa 28 onpeaenseTcs Tak HasblBaeMas mupucmopHasi cekyust
TO eCTb rpynna BbIXO4OB, K KOTOPLIM MOAKIHOYEHB! TUPUCTOPHBIE KOMMYTaTOpLI. BCe ocTanbHble
BbIXOAbl 0Bpa3ytoT Tak HasbiBaeMyo KOHMaKMOPHYH0 Cekyuro (npumep — ecnv napametp 28
HaCTPOEeH Ha 3, TO BbIxoAbl € 1 N0 3 06pa3yoT TMPUCTOPHYHO CEKLMIO, a BbIXOAb! € 4 no 14 obpasytoT
KOHTaKTOPHYO CEKLWID).

Bbixoabl mupucmopHoU cekyuu perynsitop UCnonb3yeT B BbICTPOM NPOLECCE perynnpoBaHus,
BbIXOZbl KOHMaKMOPHOU CeKyuUU B MEANEHHOM NPOLIECCe Peryn1poBaHus (CM. fanee).
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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 nogkmnoveHus
NPUBOANUTCS B MPUIOXKEHUMN.

5.4.2 TMpuvHuuMn perynupoBaHus

B perynatope Novar-1312 npoTekatoT O4QHOBPEMEHHO U B ONpefeneHHON CTENEeHN He3aBMCUMO [Ba
npouecca perynupoBaHus: Tak HasblBaeMblil 6bICMpbIU NPOLECC PerynupoBaHus C BbIXxOA4amu
TUPUCTOPHON  CEeKLWKM, YNPaBnSIOWMMIA TUPUCTOPHBIMIA  KOMMYTaTOpamu, W Tak Ha3blBaeMbIn
MedneHHb Il NPOLLECC C BbIXOAHBIMU PEre, KOTOpble YNPaBnsioT KOHTAKTOpaMu.

Bbicmpaiil NpoLece peryn1poBaHisi COCTOMUT 13 (hasbl U3MEPEHNs, U (asbl BbIYMCIIEHMS U
OCYLUECTBIEHMS PETYNUPYIOLLETO BO3AENCTBHS. YacToTy perynnpyroLLmx BO3OENCTBMIA, Tak e Kak U
BpeMsi GYIOKMPOBKM NMOBTOPHOIO BKIKOUYEHMSI TUPUCTOPHBIX BbIXOAOB, MOXHO HacTpamBaTh, 4To0bI
NPOLIECC PerynmpoBaHus MOXHO Oblno afanTypOBaTh B COOTBETCTBUM C MOLLHOCTbIO MPUMEHEHHBIX
paspsiaHbIX (ObICTPbIX) pe3ncTopoB. CTyneHu, MOLHOCTb KOTOPbIX pasnnyaeTcs He Gonee yem Ha
YETBEPTb MOLLHOCTI HaMMEHbLUEN CTYMEHI TPaH3UCTOPHOM CEKLMM, PETYNSTOP CYNTAET Kak
OAMHAKOBbIE W BKMIOYAET/ OTKIOYAET UX N0 KPYroBOMY anropiTMy. [pn BbIMUCTIEHNM perynMpyLoLLero
BO30E/CTBUS BO BHUMaHME GepeTcsl TOMbKO MOLYHOCTb TUPUCTOPHOM CTYMeHH (Konm4yecTeo
BKITHOYEHWNIA CTYMEHN HE KOHTPONMPYETCS).

MedneHHbIli NpoLEeCC PErynMpoBaHMs peneitHbIM1 BbIXo4aMn JOmKkeH cobniogath OrpaHnyeHus,
CBSI3aHHbIE C XapaKTepUCTUKaMu U JONTOBEYHOCTbIO KOHTAKTOPOB. Pa3a M3MepeHus NPoBOANTCS
OfVH pa3 B CEKYHAY, 1 B 3aBUCUMOCTH OT BbIYUCIIEHHON OLIMBKM perynnpoBaHus 1 HaCTPOEHHOTO
BPEMEHW perynupoBaHus (napameTpbl 2 1 3), HazHaYaeTcs ANUTENBHOCTb (hasbl perynmpoBaHus,
KOTOpasi MOXeT NOBTOPSATLCA He Bonee 04HOro pasa 3a NATb cekyHA. Mpu BblYUCIIEHNN
perynupyoLLero BosgencTans 6epetcs Bo BHUMaHWe Bpemsi GrIOKMPOBKY NOBTOPHOTO BKITOYEHMS
(napametp 14). OnTManbHoe perynupytoLlee Bo3aeincTare hopMUpyeTCs C Y4ETOM HE TOMbKO
MOLLHOCTEN CTYNeHewn, HO U C YY4ETOM KONMYECTBA BKMOYEHUI  aHHOM CTYNEHW, BDEMEHU OT
NOCNeaHEro OTKIMIOYEHUS, U CyMMapHOro KONMYeCTBa NEPEKIOYEHU BO BpEMS perynupytoLLero
BO3AENCTBUS.

B onTumansHoM cnyyae npoLece perynmpoBaHus NpoTekaeT CNeayoLLMM 06pa3oM : Marble
(MeHbLLWE YeM TekyLast perynupyroLLast MOLHOCTb TUPUCTOPHOM CEKLMM) OTKIOHEHHS OT
Tpebyemoro KocMHyca KOMMNeHCUpYeT B TeYeHWe AoNel CekyHabl bbicmpbili npoLecc , a Ans
MEANEHHOro NpoLecca 3T0 COCTosHME ByAeT kak CKOMMNEHCUPOBAHHOE , U COCTOSIHUE BbIXOAHbIX pene
He u3MeHuUTCs . B cnyyae BO3HUKHOBEHMSH GONbLUEro paccorniacoBaHmus , YeM cyMMapHas BennimHa
BCEX CTyMeHemn TMPUCTOPHOI CeKLM , BCe TPaH3UCTOPHBbIE BbIXOALI Cpasy YCTaHOBSTCS B
0AMHAKOBOE COCTOsIHIE (BCE BKIOYEHbI MMM BCE BbIKIOYEHbI). MedsieHHb Il NpoLece BbIYUCTAT
BO3HMKLLEE PACCOrNaCcoBaH1e N HAYHET OTCYNUTLIBATL BPEMS PETYNMPOBAHUS MEANEHHOrO npoLecca
(MOXHO KOHTPONMPOBATL B NapameTpe 46). o ucTeueHu BpeMeH pPerynupoBaHus perynstop
npoBeaeT perynupytoLiee BO3aeNCTBME C MOMOLLbH PENetHbIX BbIXOLOB.

PerynupytoLee Bo3aenctane mMedrneHHo20 npouecca npoBoauTCs Tak, 4YTobbl CKOMMNEHCMPOBaHHOE
COCTOSIHME BbINO JOCTUTHYTO OOHOBPEMEHHBIM NOAKMOYEHNEM He Bonee Yem NoMnoBuMHbI
KOMMEHCUPYHIOLLEN MOLLHOCTM CTYNEHEeN TUPUCTOPHOA CEKLMU. B 9TOM onTUMarnbHOM COCTOSHUM B
AanbHenwem bbicmpaIi npoLecc cnocobeH pearnpoBaTh Ha U3MEHEHUS KOCUHYCA B CETU B 060MX
HanpaBneHusx.

McknioyeHneM M3 Bbille OMMCAHHOMO SIBMSIETCS COCTOsHWE, koraa TpebyeTcs Manasi peakTuBHast
MOLLHOCTb. ECnn MrHoBeHHOe 3HaueHne Tpebyemoil peakTUBHOM MOLLHOCTW MeHblUe, Yem obLyast
KOMMEHCHpYyIoLasi MOLLHOCTb TPaH3UCTOPHbIX BbIXOLOB, Perynupyloliee BO3LencTBUe MeOIeHHO20
npouecca perynupoBaHus MPOBOAWTCS TONMbKO HA BENMYMHY «OKOMMEHCMPOBaHWs», a He Ha
MONIOBUHY KOMMEHCUPYHOLLEN MOLHOCTM TPAH3UCTOPHbIX BbIXOZOB.
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Tab. 5.1 : lNapamempe! pecynsmopa Novar-1312
Ne HasHayeHue [nanasoH War | CraHgapT. [MpumevaHue
HaCTPOWKH YCT. | Ben4MHa

0 OTKprTVIe J:lOCTyI'Ia K 0 / 1 - 1 Sal\lla(:\;l:.rca::e 6J'IOKI/IDOBKVI PenakTMpoBaHua
peaakTMpoBaHuto paneTP

1 | Tpebyembii COS (tapucp 1) | 0.80 mHa. + 0,80 emk. | 0.01 | 0,98 wHa.

2 | Bpemsi perynupoBaHus 5 cexyHa + 20 MUHYT - 3 MUHYTBI Bes L ksaipaTi-Hoe ymeHbLeHve
KOHTaKTOPHO CEKLMM Myt C ,L“: nuHeitHoe ymeHbLueHNEe
HegokomneHcauum (tapud 1)

3 | Bpemsi perynupoBaHus 5 cekyHa + 20 MuHyT - 30 cekyHn Bes L kBaipaTiHoe ymerbLienie
KOHTaKTOpHOI;I CeKLM npu C ,L“: nuHeitHoe ymeHbLLEHNE
nepekomneHcauuu (tapud 1)

4 | lLnpuHa nonocs! 0,000 + 0,040 0,005 (0,010
perynupoBaHus
KOHTaKTOPHOM CeKLMn

6 | dyHKUMS BTOpOro Tapuda 0-1-E - 0

7 | Fpynna napametpos aHanorvyHo napaw. - - ol vo aktupasata Gy 2. Tapua, e

+ | aHanornyHo 1 + 4 ans 1+4 P '

10 | BTOpOroO Tapuda

12 | HOMUHaMNbHBbI NEpPBUYHbIIA 5+9950 A 5 He 3agaH
TOK UTT

13 | HOMMHaNbHbI BTOPUYHBIA TOK | 1 A-5A - 5
UTT

14 | Bpems 6roKMpPOBKY 5 cekyHa + 20 MuHYT - 20 cekyH
MOBTOPHOTO BKIIOYEHUS]

KOHTaKTOPHOM CEKLN
15 | TMN N3MEPUTENBHOrO LN (cbasHoe) - - LN flapawieTp Hapo 3anab MpABUTIEHOTO ANA
LL ( . ) HOPManbHOrO (YHKLMOHNPOBAHNS
Haﬂpﬂ)KeHVlﬂ JIMHENHOE ABTOPACNO3HaBaHUs NOAKIYEHNA.
16 | cnocob npucoepnHerust U m | | 6 kombuHaLmit - He Cw. Onvcarue napaveTpa
onpegeneH
17 Koaq)(bmumeHT UTH 6e3 UTH umm _ - (663 VlTH) OTHOLLEHWE MeXaY HOMUHANbBHBIM NEPBUYHBIM
10 + 5000 1 BTOPUYHBIM HanpsikeHnem UTH

18 | HomuHanbHoe HanpshkeHne | 50 + 750 V x - 230/400V | PerynaTop HACTDOMT 3T0 3Haderue BO BPeMS
KOMI'IeHCVIpy}OLLleVI CUCTEMbI Kosd)(b VITH AaBTOMAaTUYeCKOro pacno3HaBaH1s NOAKNYeHNs
Unom

20 | aBTOMaTNYECKOE A (aBT0) - 0 (HeT) - 1 - A
pacnosHaBaHue mollHocTe | (Bao)

OTAEMbHBIX CTyNeHe
21 | nporpamma koMMyTaLK 12 TUNOBBIX - |He 0. MHAUBURYATIbHOE 33Rak¥e CTyneHed. Ecriu
6 “ 3afjaHo aBsTopacrnosHaeaHue CTyneHeu, He
KoMBuHaLmiA onpefened | groppaxaercs.

22 HomuHanbHas MOLLHOCTb (0,007 = 1‘3 kvar) X 0,001 He BenununHa otBeyaeT HacTpoeHHoMy Unom
HaUMEHbLLETO KOHIEHCATOpa KOS d) (b.VlTT X onpeneneH (napam. _18) EchﬁsanaHo aBToOpacno3HaBaHne
KOHTaKTOPHOW CeKLWM (BenuunHa koathe. UTH CTYNEHEH, He OTOOPaXAETCA.

Clkmin nepecuuTaHHasi Ha ‘
nepBuyH. ctopoHy UTT)

23 | konu4ecTBo KoHaeHcaTopos | 1+ 14 - 14 ETCSGV‘ . pacrioanazare CTynexei, He
KOHTaKTOPHOM CEKLMN P '

25 | HomuHanbHasi MOLLHOCTb (0,001 = 5,5 kvar) x 0,001 |He (Bn‘;’:)";‘:ﬂ”“138;’93E:::;:;‘fg;::;“’cmim
OTAEMbHbIX CTyrMEeHer Koot UTT x ONPeAeneH | nonoxurersHbii, y ApOCCENbHbIX

koadp.MTH oTpULaTenbHbIil

26 | NOCTOSHHbIE CTyNEeHN perynupyemas unm | - Bce »F*,1 H* Tonbko Anst nocneshue Aga

0/1/F/H perynupyemble | BblX0Aa

27 | npefenbHbIi KOCUHYC A1s 0.80 wHp. +0,80emk. | 0,01 |He Ecnm senv-uta He onpepenena,
perynMpoBaHMﬂ ﬂpOCCeﬂﬂMM OﬂpeﬂeﬂeH perynupoBaHne ApoCcCenAaMun He NpoBOAUTCA.

28 | KonM4ecTBO KOHAEHcaTopoB | 1+ 12 - 0 Boeraia BomiHo BbITb 3afiaHo BpyHHYko.

TUPUCTOPHON CEKLMH

HacTpoeHHOe 3HaueHe COXpaHseTcs npu
VHULMANW3aLMm perynstopa.
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29 | cKkopocTb perynuposanms / 1 1 + 20 peryn. Bo3g. 1B030. 3a Jél;(ﬁcl:MBMTeano TOMbKO AN TMPUCTOPHOI
Bpemsi 6IoKMpOBKM 3a cek. / Cex. 4
MOBTOPHOTO BKITKOYEHMS! 0+ 10 cekyHa 10 cekyHa
TUPWUCTOPHON CEKLUM
30 | HacTpomka aBapuUiHbIX 0/ Tonbko - CurHan.u ';'epn‘::i:m%im”“”“é CHL>
pexumos (ABapus) ceranwaaHMﬂ / [ecTB. OT 2. caepToK 9... oww6Ka KoMnEHCaLM
TONbKO AeiicTaue / Manoro ToKa , | 3... noteps Hanpsbkenust  10... akcnopT
CUrHanuaaums v notepu 4... npocagka HanpsikeHus 11... uncno
. BKITIOYEHMI
neiicteve! HaNPAKEHVA, | g nepeHanpskeHne  12... owmbka cTynexm
OLLMBKM 6... THDI > 13... neperpes
CTYNeHM 7. THDU > 14... BHelwHsa aBapns
31 | MpaHuub! Npocaakm HanpsxeHus, | - - - [lnanasoHbl v eAnHULbI M3Meperns no Tabn. 4.7
. nepeHanpsKeHis THDI, THDU Ecnu He HacTpoeHa COOTBETCTBYOLas Aaapwﬂ,
37 CHL, konuyecTsa BKMHOYEHUI U TO napawerp He 0ToBpaKaeTcs.
Temnepatypbl (ans Asapuii)
40 AKTyaJ'IbHOG COCTOSIHNE CVII’HaJ'IMSaLWIH TONBKO aKTUBHbIX COCTOSHUIA
aBapuiHbIX pex1moB (ABapns) ABapis
43 BPEMSs! BKIIOYEHIS CTyI'IeHel7I [vanasoH nHamkaumm ot 0,001 go 130.
ﬂel;lCTBI/ITe]'IbHO TONbKO ANA BbIXOA0B
(B ThIC. LIaC) KOHTaKTOPHOI CEKLM
44 | konmuecTBo BKAKOYEHMI [vanasoH niamkaumm ot 0,001 go 4000.
o ﬂel;lCTBI/ITe]'IbHO TONbKO ANA BbIXOA0B
CTyneHen (B TbICFNaX) KOHTaKTOPHOII CEKLM.
45 | Tun HeucnpasHoCTM
perynsropa
46 AKTyaanoe COCTOSHUE Bpems fo cnepytowy. peryn. BO3geicTans
BpeMeHM perynMpOBaHMﬂ KOHTaKTOpHOI;I CEKLMK B CEK.
50 | agpec npubopa 1+254 1 1
(aucT.koMMYHMKaLWs)
51 [ ckopocTb nepefaum aaHHbIx | 4800 — 9600 — 19200 - 9600 Bd
(aucT.koMMYHMKaLWs) Bd
52 | koMMyHuKaLMOHHbIi npoTokon | KMB(PO) / - KMB(PO)
(BMCT.KOMMYHMKaLWS) Modbus-RTU(P1)
55 | Yacrora cemm A(agto) - 50 Hz - 60 Hz - A (aBT0)
56 | LpuHa okHa ANs BblMMCTEHNS | 1 MUHYTa + 7 AHei - 7 oHen ﬁg‘hai"ge”"m AR CpeHitK SHaveHNii: ACOS,
CPELHIX 3HAYEHMI1 ac, Arre
57 | Winpuna okHa Ans BbluMcnenns | 1 muHyTa + 7 gHen - 15 MUHYT [leicTautensHo ans MUHNMEITBHbIX 1
MUHUM. 1 MaKCUM 3Ha"|eHV|l7| MaKkCmarnbHbIX 3Ha4eHUN: MINCos, maxPac,
' ' maxPre, maxdPre
58 | MHaukaums Temnepatypbl °C-°F - °C
Lienscuit/®apeHrent
59 rpaHVILla BKITHOYEHUS +1 0 = +60 °C 1 °C +40 °C Ecnu He HaCTPOEH BbIXOA ANs OXNaXaeHud, He
MHAMLMpYeTCS
oXnaxgeHus
60 rpaHVILla BKITHOYEHUS _30 = +1 0 °C 1 °C _5 °C Ecnu He HaCTpPOEH BbIXOZ ANa OTONNEHNA, He
OTONNeHNs HHANLPYETER

5.5 Hacmpoiika pecynsamopa

Mo cpaBHeHmto ¢ perynatopom Novar-1214 , perynsatop Novar-1312 umeeT ABa HOBbIX napameTpa:

»  KommnuyecTBo KOHOEHCATOPOB TUPUCTOPHO CeKLum (napameTp 28)

»  CKOpOCTb perynupoBaHus 1 Bpemsi GrIoKMPOBKY MOBTOPHOTO BKITOYEHWS TUPUCTOPHO
cekuun (napameTp 29)

OcranbHble napameTpbl OAUHAKOBbIE, UMK XXe OTHOCATCS K KOHTAKTOPHOW CEKLM (napameTpbl Co 2
no 4, 14, ¢ 21 no 23, 43,44,46).

[MonHbI NepeyeHb NapameTpoB NpuBedeH B Tabnuue 5.1.
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5.5.1 MapameTtp N2 28 — KOoNMYeCTBO KOHAEHCATOPOB TUPUCTOPHON CEKLUM

B naHHom napameTpe HeO6X0ﬂVIMO npu HaCTPOﬁKe peryndropa 3afatb [eNCTBUTENbHOE KONUYeCTBO
KOMNEHCUPYIOLWKUX  KOHOEHCaTopoB  AJA 6bICTp0FO perynupoBaHnd, NOAKNHOYEHHbIX Yepes
noslynpoBOAHUKOBbIE TUPUCTOPHbLIE KOMMYTATOPbI.

K perynaropy MOXHO NOAKMKYUTbL 00 12 Takux KOMMYTaTOPOB. |-|le MCNoJib30BaHMN MEHbLLETO
KONnM4yecTBa, KOMMYTaTOPbI H806XO,D,VIMO noaKmni4YaTh HadmHas oT Bbixoga 1 n aanee (TO €CTb
HENCNOb30BaHHbIE BbIXOAbI 6yﬂyT C HanbonbLIMMK nopsigkoBbIM HOMEpPaMun ) .

HacTtpoeHHasi BenuuMHa COXpaHUTCS M NPY Tak Ha3blBaeMOIi UHUYuanu3ayuu perynstopa.

5.5.2 Mapametp N2 29 — ckOpoCTb perynupoBaHus U BpeMs 61I0KMPOBKM NMOBTOPHOIO
BKJTIOYEHUSA TUPUCTOPHON CEKLMUM

HecMoTps Ha TO, YTO NOMYNPOBOLHUKOBLIE KOMMYTATOPbI HE OrPaHUYEHbI B KONMYECTBE BKIHOYEHMUIA
(OHO He BNMSIET Ha CPOK CYXObl, Kak Y KOHTAKTOPOB), U YTO BCTIEACTBME KOMMYTALM NP HYNEBOIA
Pa3HOCTM NOTEHLMANOB He BO3HUKAKOT TOKOBbIE MMMYbChI, PEFYNATOP NO3BOMSIET HACTPaMBATL
napameTpbl BbICTPOro NpoLecca perynnpoBanus. CKOPOCTb PerynupoBaHus i BpeMsi GrIoKMPOBKM
MOBTOPHOTO BKIIOYEHWS! BbIXO0B TPAH3MCTOPHON CEKLMN HEOBXOAMMO TaKkKe B HEKOTOPbIX Cryyasix
afanTupoBaTh K MOLLHOCTY NMPUMEHEHHbIX ObICTPbIX Pa3psiAHbIX PE3NCTOPOB (3TU PE3NCTOPHI
HeobXxoaMMbI Ans UCpaBHOM paBboTbl MOLLHBIX TUPUCTOPHBIX KOMMYTATOPOB TaMm, rae npu
OTKITIOYEHUN NPOUCXOAUT Nepesapsa KoHAeHcaTopa 40 NOBbILIEHHOTO, OTHOCUTENBHO CETEBOTO,
HanpsHKEeHNst — HanpuMep Npu ABYXha30BOM BKIHOUYEHUM TpexdasHbIX KOHAEHCATOPOB).

BenuunHa napameTtpa uHanumpyetcs B oopmate = n.n , rae
[ KOSIMYECTBO PErynmpyoLmnx BO3AENCTBIN 3a CEKYHAY

Mn.N... BpeMs GrIOKMPOBKM NOBTOPHOTO BKITKOYEHNS! B CEKyHAAX

CkopocCTb perynupoBaHus MOXHO HacTpoUTL B AnanasoHe oT 1 4o 20 perynupyroLmx BO3AENCTBUN 3@
CEKYHAY, W B 3aBMCUMOCTM OT BblGPaHHON CKOPOCTM MOXHO 3afaTh ¥ BpeMsi GMOKMPOBKM MOBTOPHOTO
BKIMIOYEHNS B COOTBETCTBMM C Tabn.5.2.

Mpumeyarue : Mpu HacTpoiike 10 perynupytoLmx BO3GENCTBIIA 3a CEKYHAY AaHHble ,r* OyayT
MROMLMPOBATb 3HaueHme 9 (Hanpumep 3= 0. 1).

Tab. 5.2 : BosmoxHOCmb HacmpOUKU CKOPOCMU pe2ynupogaHusi U 8pemeHu 6r10KUposKU
mupucmopHoU cekyuu

CKopoCTb perynmpoBaHus Bpems GrioKMpoBKM NOBTOPHOTO
[ perympyroLmx BO3AENCTBIN 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
20 ) 0,0

*) AeNCTBUTENbHAs CKOPOCTb PEryNMpOBaHNs 3aBUCUT OT KONMYECTBA KOHAEHCATOPOB
TUPUCTOPHON CEKLIMN, CM. HUXE.
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Tab. 5.3 : [elicmeumenbHas ckopocmb peaynuposaHusi npu Hacmpolke 20 pe2ynupyruiux
gosdelicmeuli 3a cekyHOy

KonunyecTBo KOHAEHCATOPOB [encTButensHas ckopocTb
TUPUCTOPHOM CEKLWM perynupoBaHus
( BennumHa Mapametpa 28 ) [KonM4ecTBO perynupyoLmx
BO3ENCTBUM 3a CEKyHAY ]
1+5 >=25
6+7 >=20
8+12 >=15

Mpw uHUYuanu3ayuu perynstopa byaet ycTaHosneHa BennumHa 1 — 10, 4to 03HavaeT 1
perynupytoLiee BO3AENCTBUE 3a CekyHay 1 Bpems 6rokmposku 10 cek.

5.5.2.1 [MpuHyun pabomsi npu Hacmpolike MaKkCuMasnbHOU CKOPOCMU pe2yupo8aHus

[Mpu HacTpoitke 20 perynupytoLLmx BO3AENCTBUN 3@ CEKYHOY CKOPOCTb PErYyIMPOBaHUs He SBNAeTCS
NOCTOSHHOW, W ee AeNCTBUTENBHOE 3HAYEHME 3aBUCUT OT HACTPOEHHOTO KONWUYECTBA KOHAEHCATOPOB
TMpUCTOPHOM cekuyum (MapameTp 28). OBbIYHO YEM MEHbLUE KONMYECTBO CTYNEHEHEN TUPUCTOPHON
CEKLMW, TEM BbilLe CKOPOCTb PErynupoBaHus — cm.Tabn.5.3.

[anee, Npu U3MepeHUn YacToThl, KOTOPE PerynsaTop npy CTaH4apTHOW HACTPOMKE NPOBOANUT
PErynsapHoO Kaxayo CekyHay, [OXOAMUT K 3aMeANeHMI0 NPOTEKaKoLWEero HenocpeCTBEHHO B 3TOT
MOMEHT LjKna perynmpoBaHus npumepHo Ha 30Mc. 310 3aMeaneHne MOXHO YCTPaHUTb HACTPOKON
yacTtoTbl ceTn (MapameTp 55) Ha chukcpoBaHHoe 3HayeHne 50 unm 60 My, ecnm 31O No3BoNsAETCS
OCYLLECTBMUTb B JaHHOW KOMMEHCUPYIOLLEN YCTaHOBKE. [pu Takoi HAaCTPOMKe perynsaTop YacToTy He
U3MepSeT U Nepuoanyeckoe 3aMelsieHne perynupoBaHus He NpoucxoanT. BennumHa MrHOBEHHOTO
3HaYeHWs YacToThbl B TAKOM Crlyyae He onpegenexa.
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6. MpumepbI nogknoYeHUs

Novar-1007 - MOHTaX
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Novar-1xxx

Novar-1114 — moHTax
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Novar-1206 — moHTax, usmepeHus Ha ctopoHe HH
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Novar-1xxx

Novar-1214 — moHTax, usmepeHus Ha ctopoHe BH
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Novar-1114/S400 — moHTax
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Novar-1214/S400 — MmoHTaX,

v

nUTaHne perynsatopa n nyckaresien noOCTOAHHbIM HanpsXXeHuem
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TUPUCTOPHBLIMMN KOMMYTATOPaMN U KOHTAKTOPaMU

Novar-1312 — moHTaX, KOMOMHMpPOBaHHaA cucTema ¢

Novar-1xxx
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Novar - nogkntoveHme nmHum cea3m RS-485

Vyrobce :
KMB systems, s. r. 0. NOVAR-206 214/ 232 485

Dr. M. Horédkové 559, 460 06 Liberec 7 L .
tel.: +420 48 513 03 14 Vyr.€./verze.:

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

HacTpauBaeMbie napameTpbl

napameTp Novar
1005/1007 | 1106/1114 | 1206/1214 | 1312
Tpebyemblit KOCUHYC 0,80uHa po 0,80emk.
Bpemsl BKrioueHNs / ckopocTb o1 5 go 1200 cekyHn ot 110
perynupoBaHus 25x | cek
Bpemst 6oKMpOBKM NOBTOPHOTO ot 5 8o 1200 cekyHa 0+10
BKITHOYEHNS! CEKYHA

TOK HaMMEHbILLETO KOHAEHcaTopa

(0,02:2 A) X UTT | (0,002 + 2 A) x k0achp UTT

YcTaHOBKa BEMNUYWH CTyneHeN

ABTOMATUYECKM UM BPYYHYIO

YcTaHoBKa cnocoba nogxnoyeHust

ABTOMATMYECKM UMW BPYYHYIO

[nana3oHbl, TOYHOCTb

BXo4a

HanpsikeHne nutanus:
» 6a3oBoe uCnoONHeHwe 80 + 275Vnepem. | 90+275 Vnep. | 90 + 275 Vnep.(43+67 Hz)
43+ 67 Hz, 5VA | 43+67Hz,7VA | wnn 100+300 Vnocr., 7VA
e ucnonHexve ,/S400 — 75+500 Vnep. | 75+500Vnep. —
43 + 67 Hz 43 + 67 Hz
unm
90+600 Vnoc,
7VA
VamepuTtenbHoe HanpshkeHue COBMaJaeT C HaNpsHKEHNEM 57,7 + 690 Vnep.+10/-20%,
nuTaHus 43 + 67 Hz
TOYHOCTb N3MEPEHUS HAaNPSHKEHMS! +/-1% oT gmanasoHa +/- 1 paspsg
BxopgHoe conpoTuenexve — > 800 kOhm
M3MEPUTENBHOTO KOHTYpa
HanpsykeHs!
peakuust Ha 1CYe3HOBEHMe <=20ms
M3MEPUTENBHOTO HaNpsKeHWs! / curHarn
BTOPOro Tapuda(oTKoYeHe
BbIXOLOB)
M3amepuTenbHbIi TOK (ranbBaHUYECKN 002+7A 0,002+7A
pasgeneH)
BxoaHoe conpoTuBneHne TOKOBOMO <10 mOhm

ToYHOCTb M3MepeHNs Toka
e guanasoH 0,5+7A
e nguanasoH 0,02+0,5A
» guanasoH 0,002 +0,02A

+/- 0,02A +/- 1 pa3p +/- 0,02A +/- 1 paspsag
+/- 0,002A +/-1pasp +/- 0,002A +/- 1 pa3psg
— +/- 0,0005A +/- 1 pa3psg

Makcum. yrnoeas owwubka npu
U3MepeHU KOCUHyCa 1 MOLLHOCTEN

+-1°npu 1 >3 % +/-1° pfi | > 3 % guanasoHa, uHave +/-3°
[JuanasoHa, uHave
+/-5°

TO4HOCTb M3MEPEHUA rapMOHMK TOKa
nTHD

15 % £ 1 pa3psg (npu U, 1 > 10 % agnanasoHa)

[nanasoH u3mepeHus TemMnepatypsl /
TOYHOCTb

-30+60°C,£5°C

KonuyecTBo BbIXOAHbBIX pene

6/8 | 6/14 | 12T +2R
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Harpy3ouH. cnocoGHOCTb BbIX.pere:

»  6a3oBoE UCNONHEHNE nepemeHHoe 250 V /4 A
noctosiHHoe 110V /0,3 A
e ucnonHeHe ,/S400° — nepemenHoe 250 V/ 4 A ; —
noctosiHHoe 110 V/ 0,5 A ;
noctosiHHoe 220 V/ 0,2 A

(nepemenHoe 400 V ons
kaTer. nepeHanpsxeHuit 11.)

Harpy3ouHas cnocobHocTb — — — max.100Vnoct
TPaH3UCTOPHbIX BbIXOL0B /100 mA
Bxop ans nepekntoveHns Tapuda — — noctosiHHoe 30 V /5 MA

(ranbBaHWYECKM HE OTAENEH, ANns
NOAKMKYEHUS M30NMPOBAHHOIO
KOHTaKTa Unu onTpoHa)
KaTteropus nepeHanpsixeHuit

CTeneHb 3arpsi3HeHNs [1I-2 no EN 61010-1
-ansa Hanpskenus go 300 Vnepem
-ans HanpsxeHus Bbilwe 300 Vnepem — | [I-2 no EN 61010-1

OuctaHuMoHHasn KOMMYHUKaLus

WHTepdeitc RS 232/R 485, ranbBaHu4eckm
pasgerneHs

CKopocTb nepefaum 4800 + 19200 Baud

MakcumanbHoe KonmyecTBo NpubopoB Ha OFHOM NHWM 1732

MakcumanbHas yaaneHHOCTb ABYX Y3NoB 30m/1200 m

[poTokon KMB / Modbus RTU

YcnoBua akcnnyatauum

[Mpon3BOACTBEHHOE NOMELLEHME knacc C1 no IEC 654-1
Temnepatypa paboyas -40° + +60°C
OTHOCHTENbHAS BNAXHOCTb 5+100 %

AnekTpomarHMTHaa coBmecTumocts - EMC

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

MexaHuyeckue XapaKTepucTukun

XapaKTepucTika Novar
1005/1007 | 1106/1114 | 1206/1214 | 1314

salwmra

e NMUeBas NaHenb IP40 (no 3asiBke 1P54)

*  3a[Hsa naHenb IP 20
pasmepbl

e NMUeBas NaHenb 96 x 96 mm 144 x 144 mm

e MOHTaxHas rnybuHa 80 mm 80 mm

*  MOHTaXHOE 0TBepCTME 921 x 92* mm 138+ x 138*! mm
macca max. 0,3 kg max. 0,7 kg
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8. OBCNYXWBAHWE N CEPBUC

B Teuenvne pabotel perynstopbl Novar He TpebyeT Hukakoro o6cnyxmeanus .Heobxoaumo Tomnbko
cobntoaaTh ykasaHHbIE YCOBMS SKCnyaTaLmm u 6epedb Npubop 0T MEXaHUYECKUX MOBPEXAEHWIA .

Llenb nuTaloLLero HanpsbkeHUs BHYTPU perynsatopa 3aluuileHa ceTeBbIM NaBkuM NpeSoXpaHuTENem
TO,5A. TMpegoxpaHuTens JOCTYNEH TOMBKO NOCNE CHATWS 3a4HEN CTEHKM, KOTOPOE MOXET NPOBOANTH
TOMNbKO CrielnansHO 06yYeHHbI NepcoHan NoCTaBLUMKa perynsTopa.

B cnyyae HeucnpaBHOCTY perynsitopa Heobxoanumo HanpasuTb peknamalyio B agpec Bawero
nocTaBLUMKa.

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

Vi3penvie npn 9TOM JOMKHO BbITb XOPOLLIO YNaKoBaHo, YTOOb! UCKIHOYMTL BO3MOXHbIE NOBPEXAEHUS
npu TpaHcnopTuposke. C perynaropom Heobxoanmo npucrnaTb ONUCaHUe HeucnpaBHOCTU. B TeyeHune
rapaHTUHOTO Cpoka HeOBX0AMMO NpKUCNATb W rapaHTUIHBIN NUCT. B cnyyae nocnerapaHTUAHOIO
PEMOHTa He0BXOAMMO NpUCaTh TakxKe 3asiBKy Ha PEMOHT.

lapaHTUiAHBLIN NUCT

Ha perynstop npegocTaBnsieTcs rapaHtus 24 MecsiLeB OT AHS Npoaaxu, HO He Bonee 30 mecsLeB co
BPEMEHM OTrpy3KW OT NpoussoauTens. HemcnpaBHOCTU U fedekTbl, BOSHUKLIUE B TEYEHUE 3TOTO
BPEMEHMU, SBHO MO NPUYNHE HEKAYECTBEHHOTO M3rOTOBNEHWS, HEAOCTATKOB KOHCTPYKLMW Ui
HeKa4eCTBEHHbIX MaTepuanos, ByayT GecnnaTHo yCTpaHeHb! NPOM3BOANUTENEM UK
aKKpeaMTOBaHHOW CEpPBUCHOM OpraHM3aLmet.

apaHTUs NpekpaLLaeTcst U A0 UCTEYEHUS rapaHTMIAHOTO CpOKa, eCNv NoNb3oBaTeNb NPOBeaeT Ha
npubope kakne NBo HecornacoBaHHbIE U3MEHEHUS, NOAKIIOYMT NPUGOP Ha HEMpaBUNbHO
BblGpaHHbIE BENNYMHBI, NOBPEAUT NPUOOP HELO3BONEHHLIMM AEACTBUAMM UMK HEMPaBMITBHON
MaHWnynsiLmei, JonyCTUT aKcnyaTaumio npubopa ¢ HapylueHueM TpebGoBaHi NPUBEAEHHBIX
TEXHUYECKMX XapaKTEPUCTUK.

Tun magerms:  NOVAR........cccoovevevvieecee 3AB. N,
[aTa OTTPY3KN: e BbIXOOHON KOHTPOMB: ...

MNeyatb npou3soguTena .

[aTa NPOLAKN: ... lNeyaTb npogasua :
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