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PErYNATOPbl PEAKTUBHOMA MOLLLHOCTU NOVAR 13
KpaTkoe pykoBOACTBO Nno 06cny>KMBaHMIO
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[laHHOe KpaTkoe onucaHue COLEePXXMUT TOIbKO OCHOBHYIO MHbopMaumio ans yctaHosku perynstopos NOVAR 13
B X TUMOBLIX cxeMax nopgkntoyerus. MogpobHoe PykoBoacTBO No 06cny>KMBaHUIO, cofepykallee KOMMIEKTHOe
onucaHue BKJloYas BCe OCTanbHble TUMbI PErYNATOPOB, HAXOAUTCA B CBODOAHOM A0CTyNe /18 CKauYMBaHWs Ha
caWTe npousBoauTens

www.ekfgroup.com.

OBCJ1Y)KUBAHUE U CEPBUC

B TeyeHwne paboTbl perynatopsl Novar He TpebyeT Hukakoro obcnyxumsaHus. Heobxogmmo Tonbko cobniopathb
yKa3aHHble yCNnoBWs aKcnyaTaummn u bepeyb npubop oT MexaHuyeckux nospexaeHuin. Llens nutatowero Ha-
NPSXKEHUsT BHYTPW perynstopa 3alluieHa ceTeBbIM nnaskum npegoxpanutenem T0,5A. MpepnoxpaHnTens go-
CTYNEH TO/IbKO MOC/e CHATWUSA 3aHel CTeHKU, KOTOPOE MOXET MPOBOAUTL TONLKO CreuunanbHo obydeHHbli nep-
coHan nocTaBsLuyuMKa perynsTopa. B cnyyae HemcnpaBHocTH perynatopa HeobxoAMMo HanpaBuTb peknaMalLuio B
appec Bawero nocTaBuvka. M3genve npu 3ToM L0MKHO BbITh XOPOLLIO YNakoBaHo, YToBbl MCKOYUTL BO3MOXK-
Hble NoBpeXAeHWs Npu TpaHcnopTuposke. C perynaTopoM HeobxoAMMO NpucnaTb ONWCaHWe HeUCNPaBHOCTY.
B TeueHue rapaHTuitHOro cpoka HeobxoaMMo npucnaTb u

rapaHTUiHbIA TUCT. B ciiydae nocnerapaHTMiMHOro peMoHTa HeobXoAMMO NpucnaTh TakxKe 3asiBKy Ha PEMOHT.

FTAPAHTUWHbBIA NUCT

Ha perynstop npefocTtaBnsieTcs rapaHtvs 24 MecsiLleB 0T fHS MPOAAXM, HO He bonee 30 MecsALEB Co BpeMeHU
OTrpy3Ku OT NpousBoanTens. HemcnpaBHocTU 1 AedekTbl, BO3HUKLLIME B TEYEHME 3TOT0 BPEMEHM, IBHO MO NpU-
YMHE HeKayeCTBEHHOrO W3roTOBMIEHWS, HEAOCTATKOB KOHCTPYKLMM UM HEKAYeCTBEHHbLIX MaTepuanos, byayT
6ecnnaTHo ycTpaHeHbl MPOU3BOAUTENEM WUIIN aKKPEeAUTOBAHHON CEPBUCHOI OpraHu3aLmvei.

FapaHTVs MpekpaLiaeTcs U A0 UCTEYEHWs FapaHTWIMHOTO CpoKa, ec/iv Mosib30oBaTenb NpPoBefeT Ha npubope
Kakne-nnbo HecornacoBaHHble U3MEHEHWS, NMOAKIIOYUT NpUbop Ha HempaBWIbHO BbIGpaHHblE BEAUYMHDI, MO-
BPEAMT Npnbop Hefo03BONEHHBIMW AEUCTBUSMW UAWN HEMPaBWUIBHOW MaHUNyAsaLUMeR, AONYCTUT 3KCMyaTaLuuto
npubopa ¢ HapyLieHneM TpeboBaHW MPUBEAEHHbIX TEXHUYECKUX XapaKTepUCTHK.

Tun nspenusa: NOVAR...

[aTa oTrpysku: .....

BbIXOAHOM KOHTPOIb: v

MeuaTtb npounssoguTend:

1. YCTAHOBKA

1.1 MexaHM4YecKUin MOHTaXX

Mpunbopbl Novar 13, npeaHasHayeHHble 419 MOHTa)a B MaHenu pacnpep. yCTpOWCTBa, MOHTUPYHOTCS B Bbipe3
3afjaHHbIX pa3MepoB. [pubop HeobxoguMo 3aduKcHpoBaTh NpUIaraeMbiM1 KPOHLWTENHAMMU.

BHyTpu wkada fonxkHa bbiTe obecneyeHa ecTecTBEHHAs LMPKYNSLWS BO3AyXa, a B HENOCPeAcTBEHHON 6nn3o-
CTW perynatopa, ocobeHHo nog NpubopoM, He [oMKHbI pa3MeLLlaTbes Apyre Npubopbl UK YCTPOMCTBA, SBAS-
lolMecs MCTOYHUKaMM Tenna —

MHaye pesynbTaT U3MepeHus TeMnepaTypsl byLeT uckaxarbcs.

1.2 NoakniouyeHue

Ona NOAKOYEHNS perynstopa CnyxuT pasbeM c
Iz KneMmamm Ha 3afHen CTeHKe npubopa. Cnocob

K knemmam Homep 1 (knemma k) v Homep 2 (knemma L.

MakcnManbHoe ceveHvie NpUcoefnHaeMblX MPOBOAHNKOB — 2,5 MM2.

Novar-13-3

Bbixofbl ¢ n3MepuTenbHbIX TpaHchopmaTopos Toka (UTT) nogkntouatotcs:

- curan ¢asel L1 k knemmam Homep 41 (knemma k) n 42 (knemma 1)

- curHan ¢asbl L2 k knemMmam HoMep 43 n 44

- curHan ¢asbl L3 k knemmam HoMep 11 2

B oTanyve ot ocTanbHbIX TUNOB perynsiTopos Heob6xoanMo obs3aTenbHo cobl0CTM NpaBubHOE YepeaoBaHue
$as M NoNApHOCTb 0TAENbHBLIX TOKOBbIX curHanos (k, U)!

B npotuBHOM cnyyae perynstop 6bl HEKOPPEKTHO M3MepPSN TOK, MOLLLHOCTU U KOCUHYC.

Heobxoaumo vcnonbsosate UTT ¢ ofuHakoBbiMK Ko3ddULMeHTaMmn nepefayv ¢ HOMUHaNbHbIM

BbIXOAHbIM TOKOM BA nnn 1A,

BVWHTOBbI-
noagKn4yYeHna:

NOVAR 1312
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Puc. 1 - Cxema nogkntoyernns Novar-13

1.2.1 NMuTatowee HanpskeHne

1.2.1.1 basoBoe ucnonHeHUe peryniTopos

Perynatop TpebyeT ans cBoeit paboTbl nuTalollee HanpsXkKeHUe BEIMUYMHON COrNacHo AManasoHy 3HayYeHui
npvBefeHHoMy B Tabnuue TexHUYeckux xapakTepucTtuk. Llenb nutaHus perynatopa HeobxofuMo 3alynTUTb
BHELIHWM annapaToM (cM. rasy 3awura ganee).

1.2.1.2 3awuTa

Paspen 6.12.2.1 ctanpapta EN 61010-1 TpebyeT, 4Tobbl npubop nMen B kayecTBe CpefcTBa AJiA OTKIOYEHUS
BbIK/IOYATeNb UV aBTOMAT, KOTOPbIV SBASETCSH COCTABHOM YaCTblO 3NEKTPOYCTAHOBKYM 3[aHNS, PacnofoXeH B
HenocpeACTBEeHHOM BNM30CTM U Nerko AoCTyneH Ans nepcoHana, v 06o3HaveH kak oTkntoyatoLmin annapat. Kak
OTK/ItOYalOLLMIA annapaT MOXKHO MPUMEHUTb aBTOMAT C HOMUHaNbHLIM TokoM Ao 10A, npu 3ToM AomkHa bbITb
BU3yaNbHO 0603HayeHa ero GpyHKLMS U COCTOSIHME.

[MockonbKy BHYTPEHHWI BNOK NUTaHWS perynstopa UMMNYNbCHBIN, TO NpW Nofaye HanpsxXeHWs oH KpaTkoBpe-
MEHHO noTpebnseT OT CeTU WMNYNbCHbIA TOK NOPSAKA HeCKONbKUX aMnep — 3ToT GaKT Haflo NPUHUMATL BO
BHVMaHMWe npu Bblbope 3alUWTHBIX annapaToBs, BKIYEHHbIX Nepef, perynsTopomM.

1.2.2 ABapuitHas curHanusauyus

Mpnbop ocHalleH BcnoMoraTenbHbIM pene ., Alarm “ fis curHanusaumnm HecTaHAaPTHbIX cocTosiHUIA. KoHTakTbl
3TOro pene BbiBeAeHbI Ha

knemmbl 17 1 18.

1.2.3 BbixogHble pene

Perynatopsl Novar-13 nmetoT aBa BbIxoAHbIX pene — HoMepa 13 1 14. BeixofHble

KOHTaKTbl 3TUX pesie BblBEAEHbl Ha KOHTaKTbl pa3beMa HoMmep 33 1 34. 06Line KOHTaKTbI pene BHyTpU npubopa
NPUCOEAMHEHBI K MUTAKOLLEMY HanpsikeHnio — kneMme HoMep 3(L). Mpu BkntodeHnu pene Ha COOTBETCTBYIOLLEM
BbIX0fe NOSIBUTCS MOAKIOYEHHOE nuTatoliee HanpskeHne. KoHTaKTbl BbIXOAHbIX pene BHYTPU 3alLyLLeHbl C
MOMOLLbl0 BapUCTOPOB.

2. BBOA B 3KCIJIYATALUIO

2.1 NepBoe BK/OYEHNE

HacTpoiika perynatopa npoxofuT aBToMatnyecku. B GonbwMHCTBE CllydaeB AOCTAaTOYHO MOAKIIOYUTL NUTalo-
Lee Hanps>kKeHve 1 PerynsTop caM HaCTPOUTCS U HAuHEeT peryanmposatb. [10TOM HE0BX0[MMO MPOKOHTPOMPO-
BaTb HAaCTPOMKM U NPU HEOBXOANMOCTH UCNPaBUTD

HEeKoTopble NapaMeTpbl BPYyYHyHo.

lMocne NofKAOYEHNS MUTAIOLLEr0 HaMpsXXeHUs cHavana nonaeT TecTupoBaHue gucnses. MoTom Ha gucnnee
KpaTKoBpeMeHHO n306pasmnTcs:

o Tun perynatopa (Hanpumep | {4)

« sepcus MO (Hanpumep - H)

o HacTpoeHHbIi Tnn nameputensHoro Hanpsixernst (UL AuanULL)

* HaCTpOEHHast BENMUMHA HOMUHANBHOMO BTopuuHoro Toka UTT (1 = SA unn i =1A)

MoToM 3anycTuTCS NPOLECC aBTOPacno3HaBaHUs MOLKIOYEHNS .

2.2 MNpouecc aBTOMaTU4ECKOro pacno3HaBaHUA NOAKITIOYEHUS

pu nocTtaBke perynsTopa napaMeTpbl NOAKIOYEHWUS N3MEPUTENIbHOTO HaMpPSXKEHUS 1 TOKa HAaCTpPOeHbl chnemy-
oM obpasom:

o Tun u3MepuTensHoro Hanpsixerus — dastoe (L A, napamerp Ne15)

e Cnocob nogksitoueHns U u | He onpepeneH (napametp N216)

* HomuHanbHoe HanpsxeHue komnexcupytolien cuctembl Uvow HacTpoero Ha 230 B (napametp N 18)

Tak kak cnocob nofkstoyYeHUs He onpefeneH, perynaTop npoBefeT aBToMaTMYeckoe pacno3HaBaHue NoaKio-
YeHus.

YT0bbI perynaTop Mor ocyLL,ecTBUTb 3TOT MPOLLECC, [OMXKHbI ObITb BbINOHEHb! ClefyoLime YCA0BuUs:

» paboTa perynaTopa He ocTaHoBJieHa (cBeToauoa PyyHoli noratieH)

® YUCIIOBOM AUCNIEN YCTAHOBMIEH B PEXUM MHAMKALMN N3MEPEHHbIX 3HAaYeHUI

[py BbINONHEHUN BCEX YCNOBUIA PErynsTop 3amycTUT NPOoLecc aBTOMATUYeCKOro pacno3HaBaHUs Moakiioye-
Hus. Mpouecc MoXeT cocToATb MakcUManbHo U3 7 Wwaros. B kaxaoM wware perynartop noBegeT YeTolpe NpobHbIX
3aMepa, NpwW KOTOPbIX MOC/Ief0BaTeNbHO NOAKIOYAET U oTKoYaeT cTynernun ¢ 1 no 4 . MNpu aToM npegnonara-
eTcsl, YTo X0Ts Bbl K IBYM M3 3TWUX CTyNeHemn NofkioyeHbl KoHaeHcaTopsl (ecnu k noboMy 13 Beixogos ¢ 1 no
4 BbIn 6bl NOAK/KYEH Apoccenb, To npouecc bymeT HeycnelHbiM). B kaxaom npobHoM 3amepe Ha aucnnee
nocnenoBaTenbHO NOSBATCA Ceayloline ABa coobLleHuns:

1. Homep wara B suae APAA (nn - Homep 3amepal

2. pesyneTat 3aMepa B Buge Hanpumep L 1=

Ecnn perynatop U3MepwT B OTAE/bHbIX 3aMepax (nonbiTkax) NOBTOPHO OAMHAKOBbIE BENUYMHbI, MOAKIOYEHNE
CYMTAeTCs Pacrno3HaHHbIM U clefytolye Wwarnu He Npou3BoaaTcs. Ecnn pesynbTaTbl 3aMepoB B JaHHOM Liare
pasfinyHble, perynaTop npoBefeT chefyoLmii lwar

N3MepeHui.

[ ycnewHoro pacnosHaBaHus NOAKMOYEHNS LOMKHBI ObITh BbIMOMHEHbI ClefyloLLMe YCNoBUS:

® MPaBWUIbHO HAaCTPOEH TUM M3MepUTenbHoro HanpsxkeHnus (dasHoe=LN /nnHeitoe=LL - napametp 15)

® X0Ts1 Bbl K BYM U3 BbIX0f0B 1....4 BOMKHbI BbITb NPUCOEAUHEHbBI KOHAEHCATOPbI U HU K OLLHOMY U3 3TUX BbIXO-
[l0B He MOAKII0YEH Apoccenb

B TeueHwe Bcero npouecca pacnosHaBaHWs perynsaTop U3MepsieT U BENIMYUHY U3MEPUTENbHOr0 HanpskeHns. B
KOHLLe NpOLLecca OH BbIYUCAUT CPeAHEEe 3HAUYEHWNEe 3TOr0 HAaNPSXKEHWS 1 YCTaHOBUT HOMUHANbHOE HanpsixXeHue
KoMneHcupytoweit cuctembl UHom (mapametp 18] Ha Bimdkaiiuee 3HaYeHWe U3 psfa BbIBpPaHHBIX HOMUHAMbHbBIX
Hanpsi>keHu B Tabnuue 2.1.

Tabnuua 1 - Psip BbIOpaHHbIX HOMUHabHBIX HANPSXXEHWI

58B 100B 230B 400B 500B 690B

[pn ycnewHoM OKOHYaHWM MpoLecca aBTOMATUYECKOro pacro3HaBaHUs MOAK/IOYEHUS Ha uUcriee KpaT-
KOBPEMEHHO MOSIBUTCS MOC/E0BaTE/bHO TUM Pacrno3HAaHHOMO MOAK/IYEHNS, BbIDpaHHOEe HOMUHabHOE Ha-
npsixerune Unow v peanbHan BennumHa KocuHyca B ceTu. [1oToM nprbop HayHeT Npouecc peryiuposaHus, unm
BO3MOXHO MpoLLecc pacrno3HasaHus ctyneHen (cm. ganee). Ecnv npouecc aBToMaTMyeckoro pacrnosHaBaHums
NOAKIOYEHNS HEe YAACTCS YCrelHO 3aBepLunTb, Ha AVCTee NOosSBUTCA MUraloliee cooblyeHne P=0. B stom
cnyyae HeobxogMMo 3afaTtb cnocob NopkItyYeHns BpyyHyto, mbo yctaHoBKow napametpa N216 cHoBa 3apaTh
3HAYEHWE mmmm (= HE 33[1@H0), TEM CaMbIM BbI3BaTb MOBTOPHbIN 3aMycK NpoLEcca aBTOMaTUYecKoro pacnosHa-
BaHWA NoAkoYeHns. MHave perynatop nepenaeT B peXknM oXxupanvs v yepes 15 MUHYT NoBTOPMT npoLecc
aBTOMaTM4YeCKoro pacno3HaBaHWs NOAKIOYEHNS aBTOMAaTUYeCKM.

Ecnu B AeiicTBNTENBHOCTU HOMUHAMNBHOE HaMNpsiXKeHVe KOMMEHCHPYIOLLEn CUCTEMbI MHOE, YeM TO KOTOpOoe pac-
no3Han v 3anucan B napameTpe 18 perynsTop Bo BpeMsi npoL,ecca aBTopacrno3HaBaHms, MOXHO N0 OKOHYaHUM
aBTOpPaCMno3HaBaHWs UCNPaBUTb 3Ty BEIMYMHY Ha HeobXoaMMoe 3HaueHwue.

[pouecc aBTOMaTUYECKOro pacrno3HaBaHWs NOAKIOYEHNS MOXHO B 1060/ MOMEHT 0CTaHOBWUTL Mepeksioye-
HMEeM [UCres B PeXUM MHAMKaLMK NapaMeTpoB. [Mocne Bo3BpaTa B peXknM 0TobpaxeHns TeKyLLMX 3HaYeHW
npoLiecc aBToMaTNYeCKoro pacrno3HaBaHWs NOAKNOYeHNs byfeT 3anyLeH CHoBa C CaMoro Hayana.

2.3 MpuHUMN perynupoBaHus

B perynstope npoTekaloT 0AHOBPEMEHHO W B OMpPefeNeHHoN CTeneHn He3aBrNCcMMO A4Ba NpoLiecca perynuposa-
HWA: Tak Ha3bIBaeMbI BLICTPbIN NPOLECC PErySIMPOBaHMS C BLIXOAAMW TUPUCTOPHOMN CEKLMM, YNPaBASIOLMMA
TUPMCTOPHLIMM KOMMYTaTOPaMU, M Tak Ha3bIBaeMblil MefJIeHHbI MPOLECC C BbIXOAHLIMM pene, KoTopbIe yrnpas-
NS0T KOHTAKTOpPaMMU.

BbICTPBIN NPOLECC PEryMpOBaHMs COCTOMT N3 dasbl M3MepeHns, 1 Gasbl BbIYMCNEHUS W OCYLLECTBIEHNS pe-
YNMpYIOLLEro BO3LeNCTBMS. YacToTy perynupyioLLmx BO3AENCTBNIA, Tak Xe Kak 1 BpeMs 6oKMpOBKM MOBTOP-
HOrO BKJIOYEHNA TUPUCTOPHbLIX BbIXOAOB, MOXHO HAaCTpauMBaTb, YTOOLI NPOLECC PerynpoBaHus MoxHo 6bi1o
afanTMpoBaTh B COOTBETCTBMM C MOLLHOCTbIO MPUMEHEHHbIX paspagHbix (6bicTpbix) pesuctopos. CTynewu,
MOLLHOCTb KOTOPbIX pasfindaerca He 6osiee YeM Ha YeTBEpTb MOLYHOCTW HaWMEHbLUEN CTyNeHN TPaH3nCTop-
HOWM CeKuMU, perynaTop CYMTaeT, Kak OAMHAKOBbIE W BKloYaeT/ OTKIIOYAET WX MO KPYroBOMy anroputmy. Mpu
BbIYMCIIEHNN PEryNnpyloLLEro BO3AeCTBUS BO BHUMaHWe BepeTca Tobko MOLLHOCTb TUPUCTOPHOMN CTyMeHu
(KonMYecTBO BKIOYEHUI CTYMEHM He KOHTpoaMpyeTca).

MepnsieHHbI# NpoLecc peryMpoBaHus peneiiHbiMI BbIXOAAMM AOMKEH COBI0AaTL OFpaHNYeHUs, CBA3aHHbIE C
XapakTepuCcTUKaMu 1 AONFOBEYHOCTbIO KOHTaKTopoB. Ma3a N3MepeHUs NPOBOANTCA OAMH a3 B CekyHAY, U B 3a-
BMCUMOCTM OT BbIYMCNIEHHOM OWNBKM PeryNnpoBaHNs U HaCTPOEHHOIO BPEMEHMN perynupoBaHus (napamerpsi
2 1 3), HazHayaeTca ANTENLHOCTL Basbl perynnupoBaHus, KoTopast MOXKeT NMoBTOpATLCA He Bonee 0AHOro pasa
33 NATb cekyHA. [1pu BbIYMCNEHUM perynupylolLero Bo3aencTBna bepeTca BO BHMMaHWe Bpema 610KMpOBKM
NOBTOPHOTO BK/oYeHMs (napameTp 14).

OnTuManbHoe perynupyloliee Bo3aeiicTsne GopMUpYeTCa C y4eTOM He TONIbKO MOLYHOCTEN CTyneHel, Ho 1 ¢
YYETOM KONMYECTBa BKIIOYEHNIT AaHHOI CTYMeHU, BpEMEHU OT NOCEAHEr0 OTKITIOYEHNSA, N CYMMapHOro KoNn-
YecTBa NepekIoYEHNIl BO BPEMS PeryvpyloLLero BO3LeNcTBuA.

B onTuManbHoM cnydae Npouecc peryaMpoBaHus npoTekaeT ciedylowyM 06pa3om: Masble (MeHbLNe YyeM Te-
KyLLas peryampylowas MoLHOCT TUPUCTOPHON CeKumnm) OTKIOHEeHNS OT TpebyeMoro KocuHyca KoMMeHcupyeT
B TeyeHue [oMelt CeKyHAbl BLICTPLIN NPOLECE, @ A8 MeANEHHOro NpoLecca 3To cocToaHue ByaeT Kak CKoM-
MNEHCUPOBAHHOE, 1 COCTOAHME BLIXOAHbBIX Pene He U3MeHUTCs. B ciyyae Bo3HMKHOBEHUS Bosbluero paccorna-
COBaHMsl, 4eM CyMMapHas BeNMuYnHa BCex CTyneHeil TMPMCTOPHOMN CEeKLMM, BCe TPaH3UCTOPHbIE BbIXOAbI CPasy

YCTaHOBATCA B OfMHaKoBOE COCTOsiHMe (BCe BKITIOUEHbI UM BCE BbIK/IKOYEHbI). MefieHHbI npouece BolYMcanT
BO3HMKLLIEe pPaccoriacoBaHMe U HayHeT OTCYMTLIBATb BPeMs peryanpoBaHus MefseHHoro npouecca (MoxHo
KOHTPONMpoBaTh B napameTpe 46). Mo UCTeYEHNM BpeMEeHW PerysIMpoBaHns peryasTop nposefeT peryavpyto-
Lee BO3AENCTBME C NOMOLLbI PefeiiHbIX BbIXOL0B.

Perynupytouiee Bo3neicTBMe MefIeHHOro npoLecca NpoBOAUTCS Tak, YTObbl CKOMMNEHCUPOBAHHOE COCTOsIHUE
ObIN0 [OCTUIHYTO OQHOBPEMEHHbIM MoAK/IoYeHUeM He Bonee YeM MONOBMHbI KOMMEHCUPYIOLEH MOLLHOCTH
CTyneHew TUPUCTOPHOM cekL M. B aToM onTMManbHOM COCTOSIHMM B flanibHeweM bbiCTpbIi npouecc cnocobeH
pearmpoBaTb Ha U3MEHEHUs KOCHHYyca B ceTu B 060MX HanpaBieHusx.

MckntoyeHreM 13 Bbille 0MUMCaHHOTO BASETCS COCTosHME, Koraa TpebyeTcs Manas peakTuBHas

MOLLHOCTb. Ecnu MrHoBeHHoe 3HayeHme TpebyeMoit peakTMBHOW MOLLHOCTU MeHbLLEe, YeM 0bLLas KoMNeHcupy-
f0LL1as MOLLLHOCTb TPAH3MCTOPHbIX BbIXOLOB, peryaupytollee Bo3LeCTBYE MEAIEHHOIO NpoLecca peryanposa-
HWS MPOBOAMUTCS TONIbKO Ha BEJINYMHY «[A0KOMMEHCUPOBAHMS», @ HE HAMOM0BMHY KOMMNEHCHPYIOLLE MOLLHOCTM
TPaH3UCTOPHbIX BbIXOLOB.

3. OMNCAHUE PETYIATOPA

3.1.1 U3MepeHHble 3HaYeHus

PexxunM oTobpaxkeHUs1 U3MepPEHHbIX 3HAYEHWUI ABASETCS OCHOBHbIM PEXWMOM WHAWKALWUW, perynsaTop nepe-
K/l04aeTCs Ha Hero aBToMaTUYeCcku MpuW nogayve HanpskeHWs. NPoNNCTbIBAHUEM C NMOMOLLbIO KHOMOK MOXHO
BbI3BaTb HA MHAMKALMIO MPON3BOJIbHYIO BEIMYMHY MW 3HaYeHWe napaMeTpa.

Perynatop aBToMaTnyecku BepHeTCs B PeXXWM WHAMKALUN N3MEPEeHHbIX BEIMUYMH NMPUMepHO Yepes TpMUALATb
CeKyHZ Moc/ie MOMeHTa OKOHYaHWS MaHUMYIMPOBaHUs C KNnaBuaTypo (oT nocnenHero Haxatus noboi KHon-
KM, AW Yepes NATb MUHYT B Cilyyae oTobpaxkeHms

COCTOSIHWS BPEMEHW PerynMpoBaHus — cM. onucaHme napametpa N2 46.

3.1.2 F'naBHas BeTBb

B pexuMe MHAMKAUMM N3MEPEHHbIX 3HaYeHMil Bceraa cBeTuTca oauH 3 ceetoamonos COS A, V. 31 ceeto-
OVofbl ONpefensoT MHAULMPYEMYIO FPYNNy BeNMYMH. VI3MepseMble BeIMYNHBI yTOPSA0YeHbl B Tak Ha3biBae-
MbIX BETBSX — CM. puc. 3.1. [NaBHasi BETBb COLEPXKUT aKTyasibHble 3HaYEHWS CIIeAYOLLMX IMaBHbIX U3MEPSEMbIX
BenunyuH: cos, leff n Ueff . OtnenbHble oTobpaxaeMble BEIMUMHBI MOXHO Mepek/toyaTh KHOMKaMu A, V.
HaxxaTveM kHonku M MOXHO Mepek/toYnTbCH Ha COOTBETCTBYHOLLYO HOKOBYK BeTBb: Mpu UHAMKauMM COS Ha
BETBb KOCMHYCa, MOLLHOCTEN 1 MrepaTypbl (panee «eeteb COS»), npu nngunkauwuu leff, nunn Ueff Ha BeTeb Toka
WAW HanpskeHns (nanee «BeTBb A», Unn «BeTBb V»). BHYTpu 3TMX 60KOBLIX BETBE TakKe MOXHO nepeMeLlats-
CSl HaXkaTWeM KHOMOK A, V. BennuuHbl B 60K0BbIX BETBAX UAEHTUOULMPYIOTCS NEPUOLMNYECKMM Nnpobieckom
0bo3HayeHns aToi BennUynHbl. OBpaTHO Ha rNaBHYK BETBb TEKYLLMX 3HAYEHWU MOXKHO BEPHYTHCS HaxaTnem

kHorkn M.
Beteb COS
M
M q BeTeb A

q BetBe V

direa

[naBHaA BeTBb

THDI

Puc. 2 - IHAMKauns n3MepeHHbIX 3HaYeHW — CTPYKTypa

Tabnuua 2 - MepeyeHb U3MepsieMbIX BeIMUYUH — rNaBHas BETBb

COKpa- BENNYMHA eanHuLa

LeHne N3MepeHns
cos AKTyanbHbIi KOCUHYC i, BennumHa cooTBETCTBYET TeKyLeMy OTHOLUEHWK akTUBHON COCTaBNAIOLLeil -

MOLLHOCTY K NOMHON BEMYNHE MOLLHOCTV OCHOBHOIA rapMOHMKM TOKa B CETU. M0oN0XUTENbHAsA BENMYMHA

03Ha4aeT WHAYKTUBHbIA KOCUHYC, OTpULaTeNbHas - eMKOCTHOM.

leff AkTyanibHoe aEKTUBHOE 3HAUEHNE TOka B CETH (BKKOYASA BbICLUNE TAPMOHUYECKNE) AlKA*

Ueff AxTyasnbHOe a(hhekTMBHOE 3HAUYEHME HaNPSHKEHNS B CETU (BK/IKOYAA BbiCLLME rapMoHUyeckue). CTaHAapTHO B V (kV)
BO/IbTAX, B C/ly4ae NOAKMHOYEHNS M3MEPUTENBHOTO HanpsixeHus yepes UTH - B kunoBonibTax. (cMoTpu nap. 17)

........ CTaHZapTHoO B A; MUratlLLlas JecaTUyHas Touka roBOpuT 0 TOM, YTO AaHHble Noka3aHbl B kKA

3.1.2.1 BetBb COS

B BetBM COS MHAMUMPYOTCS Kak MIHOBEHHbIE 3HAYEHUS MOLLHOCTEN, TaK U CPefHMNE, MaKCUMalbHble U MUHU-
MaJsibHble 3HaYeHus BbIGpaHHbIX BENYMH. MOWHOCTY MoKasaHsl kak TpexdasHble (M3MepeHHble 0AHOdpa3sHbIe
MOLLHOCTM YMHOXaITCS Ha Tpw). ToNspHOCTL peakTUBHOM MOLLHOCTM 0603HaueHa uHAeKCcoM , L anga nonoxu-
TeNbHbIX 3HaYeHWI, U nHgekcom ,.C” ona oTpuLaTenbHbIX.

Tabnwuua 3 - MepeyeHb n3MepsieMbIx BeNnyuH — BeTBb COS

COKpa- 0603Ha- BE/MUMHA efnHnLa
LeHme yeHne n3mep.
Pac PRC MrHoBeHHas aKTWBHas MOLLHOCTb OCHOBHOW rapmMoHuky (Power active) kW / MW*
Pre PrE MrHOBEHHas peakTBHasA MOLLHOCTb OCHOBHOI rapMoHuKi (Power reactive) kvar / Mvar*
dPre dPrE | MrHoBeHHas peakTuBHasA MOLIHOCTbL OCHOBHOM rapMOHMKIA, KOTOPOVA He xBaTaeT B | kvar / Mvar*
CeTu Ans JOCTUxXeHUs Tpebyemoro kocuHyca (Delta Power reactive)
Temp ‘JL' / UF AxTyanbHas Temneparypa (B Lkady oKono perynsropa). Mokasaxa B rpagycax °C nnn °F
no Llenbcuio nnm ®apeHreiiTy, B 3aBUCUMOCTY OT HACTPOiku napameTpa 58.

Acos ALCOS CpefiHuii kKocuHyC B CETU 3a Bpems, 3afiaHHoe B napameTpe 56 (Average cos) -

mincos nLOS MWHUMaBHBINA KOCUHYC B CETH, 3aperyCTPUPOBaHHbIN 38 BPEMS OT NoC/eAHero -
06Hy/NIeHNs, LWMpUHA OKHa [151 BbIYMCIEHWI 3aaeTcs napameTpom 57

APac APARC CpefHsas aKTUBHasA MOLYHOCTb OCHOBHOM rapMOHMKN B CETH 38 BPeMA 3afjaHHoe KW / MW
napametpom 56 (Average Power active)

maxPac PRL | MakcumanbHas akTiBHas MOLLHOCTb OCHOBHOI rapMOHNKM B CETH, kW / MW*

3aperncTpupoBaHHas 3a BpeMs OT Noc/efHero 06HyNeHNs!, LWUPKHA OKHa AN
BbluMCNEHMIA 3aaaeTcst napameTpom 57 (Maximum Power active)

APre APrE CpefiHss peakTBHAs MOLLHOCTb OCHOBHOI rapMOHWKI B CETY 3@ BPEMS kvar / Mvar*
3afjaHHoe napameTpom 56 (Average Power reactive)
maxPre PrE | MakcumanbHas peakTusHas MOLWHOCTb OCHOBHON rapMOHUKN B CETH, kvar / Mvar*

3apericTpupoBaHHas 3a Bpems 0T NocneaHero 06HyeHNs, LWNpUHa OKHa Ans
BbluMCNEHWiA 3aaaeTcs napameTpom 57 (Maximum Power reactive)

maxdPre idPr | MakcumanbHast peakTuBHash MOLHOCTb OCHOBHON rapMOHUKN, KOTOPOV He
XBaTaeT B CETV 1 JOCTUXEHNS TPeByeMOoro KocHyca, 3aperncTpupoBaHHas 3a
BpeMs 0T MoCNefHero 06HyNeHIs, WIpKHA OKHa /17 BbIYMCNEHWI 3aaeTcs
napametpom 57 (Maximum Delta Power reactive)

maxTemp | 300 JOF | MakcumanbHas TemnepaTypa, 3apervicTpupoBaHHas 3a BPEMs OT NOCE/HEro °C nm °F
06HYNEHNs, BbIYNCNAETCA U3 CPEAHNX CKOMb3ALLNX OHOMUHYTHBIX 3HAYEHNI
Temnepatypbl (Maximum Temperature)

kvar / Mvar*

....... ctaHgapTtHo B kW , kvar; Muratowias fecatmyHas Toyka roBOopuT O TOM, YTO JaHHble nokasaHbl B MW,

3aperncTpupoBaHHble BEIMYMHBI MOXKHO B 3aBUCUMOCTM OT UX XapakTepa pasfenuTb Ha TpU rpynnbl:

1. CpenHue 3HaueHus Acos, APac, APre.

Peub npeT o cpefHUX 3HaYeHUAX KOCKMHYCA, aKTUBHOW 1 peakTUBHOM MOLLHOCTU. [NyBUHY ycpeAHEHUS MOXHO
HacTpouTb oT 1 MUHYTbI A0 7 fHel B napameTpe 56.

2. MakcuManbHble M MUHUManbHble 3HaveHus mincos, maxPac, maxPre, maxdPre:

® MIiNCOS — BbIYUCIAETCS KaK OTHOLIEHWE CpefHel CKOoMb3sLie akTUBHON U NOAHON MOLLHOCTEN OCHOBHOM
rapMoHuku. MybuHa ckonb3sallero okHa HacTpamBaeTcs oT 1 MUHyTbI go 7 fAHei B napameTpe 57. MuHuMans-
HOe 3HaYeHWe 3anoMUHAETCS U MHAMLMPYeTCS. YCNOBMEM ANS BbIYUCIEHWS ABNSETCA HanWune B CETU Cpef-
Hero Toka Ha ypoBHe X0Ts bbl 5% 0T HOMWHaNLHOTO TOKa, ONPeAeNIeMoro NepBUYHLIM TOKOM TpaHchopMaTopa
Toka UTT (napameTp 12). UHaye paccunTaHHas BefMUMHA He MPUHMMAETCA BO BHUMaHWe (BenMynHa mincos
NpU MUHWMAaNbHO Harpy3ke He 3anoMuHaeTcs).

e maxPac, maxPre - MakcuManbHble 3HaYeHUs CpefHei CKONb3sLel akTUBHOM U peakTUBHOW MOLLHOCTEN
OCHOBHOW rapMoHuKu. ybuHa ckonb3sWwero okHa HacTpavBaeTcs oT 1 MUHYTbI [0 7 fHe B napamMeTpe 57.

e maxdPre - MakcvManbHoe 3HauyeHWe CpefHel CKoNb3silen peakTMBHON MOLLHOCTA OCHOBHOW FapMOHWMKH,
HepocTalollel B CeTU A0 3aAaHHOIo KocKHyca. B oTanume oT MrHOBEHHOro 3Ha4YeHUs HefloCcTatoLLel peakTme-
Hol MolHocT dPre, koTopoe siBNfeTCca pasHoCTbio Mexay dakTuyeckon n TpebyemMoin peakTUBHON MOLLHO-
CTbl0, HE3aBMCUMO OT TEKYLLEro COCTOSHUS BKIIOYEHHbIX CTyneHel perynstopa, 3HadeHne maxdPre Boluncns-
eTcsl ToNbKo TOrAa, Koraa Tpebyemas peakTWBHas MOLLHOCTb NPEBbILIAET PErynpyHOLLYo MOLLHOCTb YCTaHOBKM
(To ecTb cyMMy MolLHOCTEl BCex perynupytlowmx cTynedeit). 3Hayenne maxdPre onpenensieTcss pasHocTbio
MeXZy perysupytoLiei MOLLHOCTbIO YCTaHOBKM W TpebyeMoi peakTMBHON MOLLHOCTbIO (ecin perynupytowias
MOLLHOCTb YCTAHOBKM A0CTaTo4Ha, TO 3HayeHne maxdPre pasHo Hynto). [nybuHa ckonb3swero okHa HacTpau-
BaeTcs oT 1 MUHYTbI Ao 7 fHel B napameTpe 57.

3. MakcumanbHasa TeMnepatypa maxTemp

MakcumanbHoe 3HaueHue cpefiHell cKonb3siLiel TeMnepaTypbl. [ybuHa ckonb3slero okHa 3adpukcupoBaHa
Ha 1 MUHYTY.

YKa3aHHble Bblle 3aperncTpupoBaHHble 3HaYeHUs1 MOXHO OBHYNNUTL, NPUYeM OTAENbHO ANS KaXAoW rpynmb
- Npu 06HyNeHUN OfHOM BENNYVHbBI OAHOBPEMEHHO 0BHYNSIOTCS U BCE OCTaslbHble BEIMYUHbBI LAHHOW rPynMbl.
MocnenoBaTenbHOCTb [ENCTBUIA NpY 0BHYNEHWM NPUBOAUTCA Aanee B onucaHuu B rnaBe «PepakTrpoBaHue».

3.1.2.2BetBb A
B naHHoOM BeTBM NokasaHbl BCe BEIMUYUHBI, UMeloLLMe OTHOLLIEeHMe K 31eKTpuieckoMy Toky. 3HayeHne maxTHDI
MOXHO BPYYHYI 0BHYAUTB.

Tab.3.3: [epeyeHb 3MepseMbIx BeIMYMH — BETBb A

cokpa- 0603Ha- Be/MYMHa efnHMLa
LeHne YeHue n3mep.
lact ACE MrHOBEHHas aKTVBHas COCTaBAALAA OCHOBHOM rapMOHMKM Toka (active) AlkA*
Irea rER MrHoBeHHasi peakTMBHas COCTaB/ISOLLASA OCHOBHOI rapMoHKY Toka (reactive). B AlkA*
38BMCUMOCTM OT NOIAPHOCTI 0603HAYEHA MHAEKCOM L(UHAyKTUBHAs) unn C
(emkocTHas)
direa dr ER | MrHoBeHHast peakTuBHasi COCTABNAIOLIAA OCHOBHOIA rapMOHIKY TOKa, KOTOPOI He AlkA*
XBaTaeT B CETU A5 fOCTIKEHMS Tpebyemoro kocuHyca (Delta reactive)
THDI EHd MrHOBEHHbIA YypOBEHb MOHOTO FAPMOHUYECKOTO UckaxeHns Toka B ceTu (Total %

Harmonic Distortion) — noka3biBaeT OTHOLLEHME COAePXaHIs BbICLLIX rapMOHWK TOKa
40 19 nopsfka, K ypoBHIO OCHOBHOI rapMOHWKI TOKa. BbIYMCNAETCA TONBKO NpH
MO/IHOM TOKe B CETU He MeHee X0TA Bbl 5% OT HOMUHaILHOrO TOKa, ONpeaensemMoro
nepByUYHbIM TOKOM TpaHcdopmaropa Toka VTT (napametp 12).

3.+19.har | HJ= g | MrHOBEHHbIt YpOBEHb rapMOHIYECKOI COCTABNAIOLEN TOKA B CETH %

maxTHDI niEHd | MakcumansHoe 3Haueqne THDI 3aperucTpupoBaHHoe 3a Bpemst OT NOCNEAHENo %
06HY/EHNS!, BbIYUCIAETCS 13 CPEAHUX CKOMb3ALMX OfHOMUHYTHBIX 3HaYeHni THDI

* e CTaHOapTHO B A; Muratowas necatmyHas Touka FOBOPUT O TOM, HYTO AaHHble NOKa3aHbl B kA

3.1.2.3BetBb V

[laHHaa BeTBb COLEPXMT BCe BENWYMHbBI, UMeloLMe OTHOLeHUe K HanpsxeHuto. MakcumanbHble 3HaYeHus
MOXHO BPY4Hylo 06HYNWTb - NpW 06HYNEeHUN OfHOW BENUUYMHbLI OLHOBPEMEHHO 0BHYNSIOTCS M BCe OCTalbHble
MaKCUMasbHble BeIMUYMHbI AaHHOK BETBY.

Tab. 3.4 : [NepeyeHb n3MepsieMbIx BeJIMYUH — BeTBb V

COKpa- 0603Ha- BE/MYMHA eavHILA
LeHre YeHne n3mep.
F F MrHOBEHHOE 3Ha4YeHNe YacTOTbl OCHOBHOW rapMOHUKI HANPSKEHNS Hz
CHL CHL MrHOBEHHOE 3HaueHne KoathdmLmeHTa rapMOHNYECKOI Harpy3ku KOHAEHCATOPOB %
(Capacitor Harmonic Load)
THDU EHd | MrHoBeHHbIN ypoBEHb MOMHOTO rapMOHNUECKOTO UCkaxXeHa Harpsxerinsa (Total %

Harmonic Distortion) - noka3biBaeT OTHOLLEHWE COAEPKAHUS BbICLLMX FapMOHIK
HanpshxeHus A0 19 nopszka, k ypOBHI OCHOBHOI rapMOHUKM HanpskeHus

3+19har | H3+= (9 MrHOBEHHbIIf ypOBEHb rapMOHNYECKOIi COCTaBAAOLLEIi HANPSXEHNS B CETU %

maxCHL nCHL | MakcumanbHoe 3Hauenne CHL 3apericTpuposaHHoe 3a Bpems OT noc/iedHero %
06HyNEHNs!, BbIYNCNAETCA U3 CPEAHNX CKOMb3ALYMX OHOMUHYTHBIX 3Ha4eHnA CHL

maxTHDU | Tk Hd | MakcumanbHoe 3Hauenne THDU 3aperucTpupoBaHHoe 3a Bpems 0T Noc/edHero %
06HyNEHNs, BbIYNCIAETCA U3 CPEAHUX CKOMb3ALYNX OfHOMUHYTHBIX 3Ha4eHni THDU

3.+19. y1H- 3 | MakcumanbHoe 3HaueHne rapMoHIYECKOM COCTaBNAIOLIEN HanpsxeHns, %

3aperncTpmpoBaHHOe 3a BpEMA OT nocsieaHero 06Hyl'IeHVIFI, BbIYNCNAETCA U3 CPELHNX
CKOMIb3ALLNX OAHOMUHYTHbIX 3HaYEeHUI raPMOHUYECKNX COCTaBNAOLLINX

maxharl = 19

3.1.3 NapaMeTpbl perynaTtopa

HaxxaTveM kHonku P MOXHO BbI3BaTb Ha MHAMKALMIO Tak Ha3biBaeMble napaMeTpsl perynsTopa. CHavyana Ha
KopoTkoe BpeMsl 0Tobpa3uTcs HoMep napameTpa, a NnoToM ero BennynHa. Homep HabniogaeMoro napameTpa
ByaeT npu 3ToM NepuoanYecKn NoaBNaTbCs (MPUMepHO Yepes 5 cekyHa), Ana fydiien opueHTaumm.

MapameTpbl MOXHO pa3fennuTb Ha TpU raBHble Fpynmbl:

* MapameTpsl onpegensolwme GyHKLMOHUPOBaHWe peryasaTopa. T napameTpbl MOXHO HacTpausaTh (M3Me-
HATb ) M TeM caMbiM BAWSATL Ha npoLlecc perynuMposaHus. Cpeamn HUX Takue Kak: TpebyeMblii KOCUHYC, BpeMs
perynnpoBaHus, BpeMst 610KMPOBKM NOBTOPHOIO BKIIOYEHUS U T.4,.

e [NapaMeTpbl MHAULMPYIOLLME TEKYLLEe COCTOSHUE perynsaTopa. Peub MAET 0 TEKyLLEM COCTOSHUM aBapUiHbIX
pexxnmos (napametp N40) , HemcnpaBHocTax perynatopa (napameTp N245) 1 BesiMuMHe BpeMeHu perynnposa-
Hua (napameTp N246). BennuunHy 3T1x NnapaMeTpoB ycTaHaBAMBaEeT perynaTop U oHM ciyxar ans 6onee nonpo6-
HOM naeHTUPUKaLMM HecTaHLAPTHbIX MO0 HencrnpaBHbIX COCTOSHUIA , 1 Ans 6onee nogpobHoro HabnogeHns
3a MPOLLECCOM PEryaNPOBaHMUS.

e 3aperncTpupoBaHHble MOJHble BPEMeHa BKJIOYEHUS U KONIMYECTBaA BKIIIOYEHWU OTANbHBIX KOMMEHCHUpYio-
wmx ctyneHeit (napametpebl 43 1 44). 3T BeNMUMHBI yCTaHABIMBAeT PeryasTop, U NepcoHan MMeeT BO3MOX-
HOCTb UX TONIbKO 0BHYNATH.

MapameTpbl pacrnonaraloTcsi B COOTBETCTBUM C NOPSAKOBbIM HOMEPOM B raBHOM BeTBW. HekoTopble U3 napa-
meTpoB (napameTp 25 - MOLHOCTb CTyneHei, 26 — noctosHHble cTyneHu, 30 — HacTponku aBapuin, 40 — cocTosi-
HWe aBapwit, 43 - NoNHble BpeMeHa BKIIIOYEHNS, 44 — KONMYeCTBO BKIIKYEHWI CTyneHe) Ang nyyllein Harnsaa-
HOCTW NoMeLLeHbl B Tak Ha3blBaeMblX NoboYHbIX BETBAX. Ha Nobo4Hyto BETBb y OTAENbHBIX NapaMeTPoB MOXKHO
nepeKsIlYnTLCS HaxaTueM KHomk1 P 1 TakuM xe cnocoboM MoXHO BepHyTbcst 06paTHO Ha rnaBHYyl BETBb.
MoaknioyeHne K NobOYHON BETBM NapaMeTpa MOXHO OMPEAeNUTb Mo HaNUUYMIO Pa3fennUTebHON FOPU30HTaNb-
HOM YepTbl (Tpe) Mexay HOMepoM napaMeTpa v ero BEeIMYMHOI — HanpyUMep B F1aBHON BETBU MpW UHAMKALMUM
napaMetpa 26 (nocTtosHHbIe cTyneHu), noseutca Hagnuck 0 1 C (cTyneHb Homep 1 perynupyemas emkocTHas).
Ecnn xoTUM NocMOTpeTb COCTOSIHWME OCTaNlbHbIX CTyMeHel, HeobxoaMMo NepekNtoUYnTb MHAMKALMIO Ha nobou-
Hyto BeTBb HaxkaTneM kHonku P. Hagnuce Ha aucnnee cMenutca Ha 0 1 - C 1 Tenepb MOXHO NepemeLlaTtbes no
noboyHo BETBU

MexXay 3HayeHusiMK cTyneHei. MOBTOPHbLIM HaxxaTueM KHOMKK P MHAMKALWS nepekntoynTcs obpaTHo Ha rnas-
Hylo BeTBb (3HaK TUpe ucyesHeT).
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Puc.3 - MHonkauns napameTpoB — CTpykTypa

BosBpaT B pexxuM 0TobpaxkeHNs U3MepeHHbIX 3HaYEeHUM MOXKHO OCYLLLECTBUTbL HaxkaTueM kHomnku M. Perynatop
aBTOMAaTWYECKM BEPHETCS B 3TOT PeXMM NPUMEPHO Yepes TpUALaTh CeKyH[, NoCie MOMEHTa OKOHYaHWUs MaHu-
NyNMpOBaHWs ¢ KNaBnaTtypoit (0T nocienHero HaxaTus no6oi KHoOMKK).

Wckniouenne: B peskume «PYYHOM» 3HaueHns napamMeTpoB NpocMoTpeTh Henb3s. [ocne HaxaTtus kHomku P
0T0bPa3ATCA TeKyLMe COCTOSHNS BbIXOLOB — CM. Aasiee ONMCaHue 3Toro pexmuma.

3.3 CoobuieHunsa o TecTax v ownbKax

B pexvMe oTobpaxkeHUst M3MepeHHbIX 3HaYeHUI B HEKOTOPbIX CAy4asix BMECTO TekyLiero 3Ha4eHus KocuHyca
MOXeT MosiBUTbCS TecToBoe coobLieHne unm coobuyeHune 06 ownbke. OTaenbHble cooblieHns nogpobHo onu-
caHbl panee. B Takux cnyyasx, korga otobpaxkaemas BelMuMHa He UMEET 3HAYeHUs aKTyaslbHOro KOCUHYCA,
csetogmopg COS muraer.

3.4 UHauumpylowme cBeToanoabl
Hapsiny c uncnoBbIM AucnneemM v oTHocALWMMUCS K HeMy cBeToguopamm COS , An'V, nuueBasi naHeNb COLEPXUT
cnefiytolime CBETOAMOMbI.

3.4.1 HpMKauma coCToSHMSA BbIXOA0B

[pynna cBeTOLMOAOB B BEPXHEW MpaBOW YacTW NULEBON NaHenn oTobpaXkaeT TeKyLLee COCTOSHMNE BbIXOLHbIX
pene. OTAeNbHblE CBETOAMOALI MPOHYMepoBaHbl 0T 1 Ao 14 U CBOUM CBEYEHWEM 03HAYaloT 3aMKHYTOE COCTOS-
HVe COOTBETCTBYIOLLErO BLIXOAHOMO pese.

Ecnn HekoTopbIl 3 CBETOAMOMA0B MUTAET, 3TO 03HAYAET, YTO PEryaTOP XOUYeT 3TO pesie BKIOYNTb, HO JOJIXKEH
X[aTb OKOHYaHWs BpeMeHu 61oknpoBKuM. BbixofHoe pene pa3oMKHyTo, 1 ByaeT BKJIOYEHO, KaK TOJIbKO UCTeYeT
BpeMs 610KMPOBKM MOBTOPHOTO BKJTOYEHWS.

WcknoyeHneM sBnseTcs NyckoBOW TECT 3/IEMEHTOB MHAMKAUUW. B TeuyeHue 3Toro TecTa Ha Aucniee BULHA
Haanuch EESE v Bce CBETOAMOAbI MOCNEA0BaTENIbHO 3aropakTcs M racHyT. Bce BbixofHble pene ocTaloTcs
Npu 3TOM pa3oMKHYTbIMU.

3.4.2 UHpuKaumsa paccornacoBaHus

3TV CBETOAMOAbI MCMOMb3YIOTCSA MPY 0TOBPaXKEHUM PAa3HOCTU MEXAY UCTUHHBIM TEKYLLMM 3HAYEHWEM peakTuB-
HOW MOLLHOCTM B CETU U BEANYMHOW ONTUMasbHON peakTUBHOW MOLLHOCTH, KoTopas oTBevana bbl 3agaHHON
BenmyuHe Tpebyemoro KocuHyca.

Ecnv aTa pa3HoOCTb MeHbLLE, YEM MONIOBMHA MOLLHOCTY HaUMEHbLLEro KoHAeHcaTopa, oba ceetoavona (UHA n
KOHJ) noraweHsl. B cnyuae, ecnv pasHocTb 6onblue, 4eM MOS0BKHA, HO MEHbLUE YEM MOLLHOCTL HAaUMEHbLLEro
KOHAEHCaTopa, COOTBETCTBYIOLLMIA CBETOAMOL MUraeT — B cilydae HegokomneHcauun muraet UHJA, npw nepe-
komnexcauum muraet KOHA,. Ecnu pasHocTb NpeBbICUT BeIMUYMHY HAUMEHbLUIEro KOHAEHCaTopa, COOTBeTCTRY-
IO CBETOAMO, CBETUT MOCTOSHHO.

WckntoueHne B GyHKLMM 3TUX CBETOAMOAOB 06pa3yioT chefytoLime cocToaHUS:

* He onpejeseH cnocob NoaKIYeHUs N3MEPUTENLHOIO ToKa W HanpsxeHus (napametp N216)

* NpoTeKaeT NpoLLecc aBTOMaTUYeCKOro pacrno3HaBaHus NoAKII0YEHNS

* NpoTeKaeT NpoLecc aBTOMaTNYeCKOro pacrno3HaBaHNs TOKOB CTyneHew

B cnyyae, ecnu He onpeneneH cnocob moakntoyeHns, oba CBETOAMOAA MUTAloT, B OCTanbHbIX ABYX Clydasx
roratueHsl.

3.4.3 UHauKauumsa pexkuMa PyyHoit

Muraiowmii ceeToamos PyyHoit curHanuaupyer, 4to perynstop nepeksiouerd 8 PYYHOW pexum. Oyrkums pery-
JIMPOBAHUS NPW 3TOM NPUOCTAHOBIIEHA.

Ecnu 3ToT cBeToAMoA noratleH v MHAMKaUWs paboTaeT B peXknMe MHAMKaLUU U3MEePEHHbIX 3HAYEHWI, 3TO 03-
Hayaer, YTo perynsTop NPOBOAMUT CTAHAAPTHOE PETYANPOBAHWME, UV BO3MOXHO NPOBEAEHWe aBTOpacno3Hasa-
HWS NOAKIOYEHUS MW TOKOB CTYMEHEeN.

3.4.4 Unpgukaums obpaTHoro nutanus (akcnopT)

CeToanon, KCNoOpT MHAMLMPYET HanNpaB/ieHWe NepeHoca akTUBHON sHeprun. Ecnv oH noralueH, aHeprus Te-
YeT OT MpefnosiaraeMoro UCToYHUKa K noTpebutento. Ecnv cBeTogmopn roput, aHeprus nepetekaet B 0bpaTHOM
HanpaBiaeHUN.

3.4.5 UHpuKaumsa aBapuiHbIX COCTOSIHUIA

[ns curHanusaummn HecTaHAAPTLIX PEXMMOB MOXHO MUcMonb3oBaTh pene Alarm. PaboTy sToro pene MoxHo Ha-
CTPOWTL CONAacHo onucaHuio, npuseaeHHoMy aanee (napametp 30).

CeToanop ABapusi CUrHanU3MpyeT COCTOSIHME 3TOr0 pesie, TO eCTb KOrAa BbIXOLHON KOHTAKT pese Alarm 3am-
KHYT, CBETOAMOL MUTaET.

4. HACTPOWMKA PETYNIATOPA

Perynatopbl fns 6biCTpoit KOMNeHcaLUn MMetoT Mo CpaBHEHUIO € 0b6bIYHBIMY perynaTopamu iBa

HOBbIX MapameTpa:

* KosmyecTBo KoHAeHCaToOpOB TMPUCTOPHOI cekunm (napametp 28)

» CKOpOCTb perynupoBaHus 1 BpeMst 6710KMpOBKM MOBTOPHOTO BKIIIOYEHWUs TAPUCTOPHON cekumu (napametp 29)
[apameTpbl co 2 no 4, 14, ¢ 21 no 23, 43, 44, 46 OTHOCATCH K KOHTaKTOPHOM cekuyun. OcTanbHble napaMeTpsbl
Takue e KaK y CTaHAapTHbIX PeryasTopoB.

[MonHbI NepeyeHb NnapaMeTpoB npusefeH B Tabnuue 4.1.

Tab.4.1: MapameTpbl perynstopos Novar-13

Ne HasHaueHne [lnanasoH War | CraHpapT. [MpumeyaHue
HaCTpOWIKK YCT. | BenuuuHa

0 OTKprTI/Ie }J,OCTyﬂa K 0/ 1 - 1 CMm. onucanve 6non<wpoakw peaakTmpoBaHnsa
pedaKTUpOBaHUIO apaNeTPos

1 | pebyembiii COS (tapuc 1) | 0.80 mHa. = 0,80 emk. [ 0.01 | 0,98 uHa.

2 | Bpems perynupoBaHus 5 cekyHa + 20 MUHYT - 3 MUHYTBI Bes L * KBB[IPATUMHOE YMeHbllIeHiE
KOHTaKTOpH0|7| CeKLMVl an C L NnHeiHoe YMeHbLUeHne
HepokomneHcauun (tapud 1)

3 | Bpems perynupoBaHus 5 cexyHa + 20 MUHYT - 30 cekyHa Bes L kBagpaTuHoe ymeHbLIeHue
KOHTaKTOpHOVI ceKLum npu C ,L": nuHeiHoe ymMeHblLeHWe
nepekomneHcauun (tapud 1)

4 | LUmpuHa nonocsl 0,000 + 0,040 0,005 |0,010
perynupoBaHust
KOHTaKTOPHOWN CeKLiM

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

7 | Fpynna napameTpos aHarormyHo napam. - - Ecmm re ameuposara ¢yHKLuA 2. Tapucpa,

+ | aHanornyHo 1+ 4 ans 1+4 HE OTODPANBETCA.

10 | BTOpOrO TapUda

12 | HOMMHAMbHBIA NEPBUYHBIN 5+9950 A 5 He 3apaH
TOK UTT

13 | HOMMHaMbHBIA BTOPUYHBIA TOK | 1 A-5 A - 5
1T

14 | Bpems Brnoku1poBku 5 cekyHa + 20 MuHYT - 20 cekyHa
MOBTOPHOTO BKIIOYEHNS!

KOHTaKTOPHOWN CeKLiM

MapameTp N2 28 - KonM4YecTBO KOHAEHCATOPOB TUPMCTOPHOM CEKLUU

B naHHoM napameTpe HeobXoaWMo Mpu HacTpoiKe perynaTopa 3afaTh LEeNCTBUTENbHOE KOMMYECTBO KOMMEeH-
CUPYIOLLMX KOHLEHCaTOpOoB AJif ObICTPOro PeryanpoBaHus, NoaKIOYEHHbIX Yepes3 NofaynpoBOAHNKOBbLIE TUPU-
CTOpHbIE KOMMYTaTOPbI.

K perynatopy MOXHO nofknunTb Ao 12 TakMx KOMMYTaTopoB. [1py MCMONb30BaHUM MEHbLUEro KoauyecTBa,
KOMMyTaTOpbl HEOBXOAMMO MOAKIYaTh HauMHas oT Bbixoda 1 1 fanee (To eCTb HEWCMNONb30BaHHbIE BbIXOAbI
ByayT ¢ HaMboNbLIMMM NOPALKOBLIMU HOMepamu).

HacTpoeHHas BeNMYMHA COXPAHUTCS U MpK Tak Ha3biBAaeMOW MHULMANM3aLMK perynsTopa.

MapamMeTp N® 29 - ckopocTb perynMpoBaHuUs U BpeMsi 6J1IOKUPOBKU MOBTOPHOI0 BKJIOYEHUS TUPUCTOPHOM
cekuum

HecMoTpsl Ha To, YTO MONYNPOBOAHNKOBbLIE KOMMYTaTOPbl HE OrpaHMYeHbl B KONMYECTBE BKIOYeHUN (0HO He
BJIMAIET Ha CPOK CIY>K6bl, Kak y KOHTaKTOPOB), M UTO BCIEACTBME KOMMYyTaLMM NpK HyNeBON pasHOCTM NOTEHL M-
anoB He BO3HWKAOT TOKOBbIe UMMYNbChI, peryasTop No3BoaseT HacTpaMBaTb NapaMeTpbl beicTporo npouecca
perynvpoBaHus. CKOpoCTb perynnpoBaHus U BpeMsi BJ0KMPOBKM MOBTOPHOrO BKJIKOYEHWUS BbIXOLOB TpaH3uU-
CTOPHON cekuumn HeobxoMMO TakKe B HEKOTOPbIX CllyYasx afanTMpoBaTh K MOLLHOCTM MPUMEHeHHbIX bbICTpbIX
paspamnHbIX Pe3ncTopos (3TW pesncTopbl HeobXoAUMbI AN UCNPaBHOM PaboThl MOLLHbLIX TUPUCTOPHBIX KOMMY-
TaToOpOB TaM, rae Mpu OTKJIYEHUW NPOUCXOAUT Nepesapsj KOHAeHcaTopa [0 MOBbIWEHHOro, 0THOCUTENIbHO
CeTeBoro, HanpsXKeHWs — HanpuMep Npu AByx$ba3oBoM BKIIKOUEHWUMN TpexdasHbIX KOHAEHCaTopoB).

Benuuunna napametpa nuauumpyetcs B dopmate -~ M.A, roe
[ .......... KOIMYECTBO PEryNMPYIOLLMNX BO3LEICTBUI 3@ CEKyHaY
M.M... BpeMs 6710KUPOBKM MOBTOPHOMO BKIOYEHUS B CEKYHAAX

CKOpOCTb perynvpoBaHus MOXHO HacTpouTb B Ananasoxe oT 1 fo 20 perynupyioLimx Bo3LeACTBUIA 32 CEKYHAY,
1 B 3aBUCUMOCTYM OT BbIBpaHHOW CKOPOCTU MOXHO 3aAaTb U BpeMs 6/10KMPOBKM MOBTOPHOMO BK/IOYEHUS B CO-
oTBeTCTBMM ¢ Tabn.5.2.

MpuMedaHwe: Mpu HacTpoiike 10 peryavpytowmx Bo3aeNCcTBUI 3a CeKyHAY AaHHble .~ ByayT
MHAMLMPOBaTH 3HaueHue 9 (Hanpumep 3-0. ).

15 [ Tun vavepuTensHoro LN (dpasHoe) — _ LN TapameTp Hazo 3afatb NpaBNNbHOrO AN Tab.4.2: BO3MOXHOCTb HAaCTPOMKMN CKOPOCTU PEryIMpoBaHus N BpeMeHU 6110KMPOBKN TUPUCTOPHOM CEKLUM
HanpsHKeHNs LL (nuHeliHoe) :g?:;;o:ﬁ?a(:ay::;‘?%lﬁf\f:::ﬂ CKOpOCTb perynupoBaHust Bpewmsi 6nokmpoBkM NOBTOPHOTO
- - . ONVCEHYE NapaveTpa [ perynupyroLLmx BO3LEnCTBIA 3a CeX | BKITIOYEHMS [CeKyHA]
16 | cnocob npucoeamnHerns Umn | | 6 komBuHaumi He T-2-5-10
onpeaeneH 2 05-1-25-5
17 KOS(bd)MLWIeHT MTH 693 MTH unn - — (6e3 MTH) OTHolueHve Mexay HOMUHaNbHbIM NepBUYHBIM 3 0’3 - 0’7 - 117 - 3’3
10 = 5000 1 BTOPUYHBIM HanpsbkeHnem VTH 5 02-04-1-2
10 01-02-05-1
18 | HommHanbHoe HanpskeHne | 50 + 750 V x - 230/400V | PerynaTop HacTpouT 370 3HaveHwe Bo Bpems 207%) 00
KoMTEHCHpYloLLet cvcTeMbl koachep.ATH aBTOMATU4ECKOrO PaCcno3HaBaHMs v
Unot ' MOAKMHOHEHIS *) BeicTBUTeNbHAs CKOPOCTb PEryNMpOBaHWS 3aBUCUT OT KOSIMYECTBa KOHAEHCATOPOB TMPUCTOPHOMN CeKuuu,
CM. HUXE.
20 | aBTOMaTHYECKOE A (aBT0) - 0 (Her) - 1 - A
pacnosHasaHne MowHocTen (nao) Tab6.4.3: [leficTBUTENbHAsA CKOPOCTb PErynMpoBaHus npu Hactpoiike 20 perynvpyoLLvMx Bo3LeicTBUiA 3a
OTAENbHBIX CTyNeHen cekyHay
21 | nporpamma KoMmMyTaLum 12 TMNOBbIX - He 0...HavBuAyanbHoe 3ananve crynexed. Ecnn
v 3aflaHOo aBTOpacno3HaBaHue CTyneHeu, He ”
KOM6|/1HaLM|/1 Ol'lpe,U,eJ'IeH oroGpamaeTcn. Konuuectso KOHZeHCaTopoB ﬂeMCTBMTeJ'IbHaﬂ CKOpOCTb
TUPUCTOPHOI CeKLM erynupoBaHus
22 | HommranibHas MowpocTs (0,007 + 1,3 kvar) x 0,001 |He BenunumHa oTeeyaet HacTpoeHHomy Unow p pI'I Ul " perynup
HavMeHbLLIEro KoHpeHcaTopa UTT (napam. 18) Ecnv 3apaHo aBTopacrosHaBanie (' BenmuwHa MapameTpa 28) [konmyecTBo. perynupyrowx
KOHTAKTOpHOV CeKLH (BenMuMHa Koa$$‘l/|TH X onpenenex CTyneHew, He oTobpaxaetcs. BO3AENCTBUI 3a CekyHay ]
KO3(p®. 1+5 >=25
C/kmn NepecynTanHas Ha 6=7 >=20
nepBuYH. CTOpoHy UTT) 8212 >=15
23 | konuyecTBO KoHAeHcaTopoB | 1+ 14 - 14 Efgg‘ 23(‘;;%:”01’“”03”353“”3 cTyneneli, He .
KOHTAKTOPHOI CeKLM P : Mpv nHnumann3saumn perynatopa bynet yctaHosneHa sennunHa 1 - 10, uto o3HauaeT 1 perynupyouiee Bosaei-
CTBWe 3a cekyHAy 1 Bpems bnokuposku 10 cek.
25 [ HomwmanbHas Mowrocts | (0,001 + 55kvar)x | 0,001 |He Bemeunis rssiaersacmonsony Ui yray uep P
OT/NbHbIX CTyMeHedt koathp. NTT x OMPEATIEH | nonoxurensHi, y ApocCebHbiX MpuHUMN paboTbl NpK HaCTPoliKe MaKCMManbHOM CKOPOCTU PeryNnupoBaHmns
koacpp.NTH OTpHLiaTErbHbIV Mpw HacTpolike 20 perynunpyoLinx BO3AeNCTBUIN 3a CeKyHAY CKOPOCTb PEryinpoBaHns He SBASeTCS NOCTOSH-
26 | NOCTOSIHHbIE CTyNEHM perynvpyemas unu - Bce ,F“./ H Tonbko Ans nocneaxve Aga HOW, 1 ee [leICTBUTENIbHOE 3HAaYEHMNe 3aBUCUT OT HACTPOEHHOIO KOAIMYeCcTBa KOHAEHCATOPOB TUPUCTOPHOM Cek-
0/1/F/H perynupyembl | BbiXoAa umn (MapameTp 28). O6bIUHO YEM MEHbLIE KOIMYECTBO CTyMeHeHel TMPUCTOPHOR CEKLMM, TEM Bbile CKOPOCTb
e perynupoBaHus - cM.Tabn.4.3.
27 | npegensHsiii kocuryc ans 0.80 ura. = 0,80 emk. | 0,01 |He Ecni BenvviHa He onpefenera, [lanee, npu n3MepeHNn YacToTbl, KOTOPOE PEryNSTOP NPU CTaHAAPTHON HacTPOIKe NPOBOANT
perynupoBaHus Apoccensamu onpepeney | PeTYMPOBANIE APOCCENANM HE TIDOBOANTCR. perynapHo Kaxayt cekyHjy, A0XOAMUT K 3aMe/iIeHMNI0 MpoTeKaloLlero HenocpeACTBEHHO B 3TOT
MOMEHT LMKNa perynmposaHus npuMepHo Ha 30Mc. 370 3aMefieHMe MOXHO YCTPaHUTb HaCTPOMKOM YacTOTbI
28 | konnyecTBo KoHaeHcatopos | 1+ 12 - 0 Beeraa gomkHo GbiTb 3anaHo BpyuHylo. 4 perynvp pumep A yerp P
TMDHCTOPHOV CKILMM HacTpoeHHoe 3HaqeHue CoXpaHseTcs npu cetu (Mapametp 55) Ha ¢pukcuposaHHoe 3HaueHure 50 wnu 60 U, ecin 3T0 MO3BOASAETCS OCYLLECTBUTL B faH-
MHALMANASALN PETYNIATOPA. _ HOWN KOMMeHcupytoLLen ycTaHoBKe. [pn Takov HacTpoOMKe perynaTtop YacToTy He U3MepsieT U nepuoguyeckoe
29 | ckopocTb perynuposarus /v | 1+ 20 peryn. Boap, 18034. 33 5:::;:"”9”"”0T°”"K°”"”TMDMCTOPH°” 3aMep/ieHne perysMpoBaHns He NPOMCXOAMT. BennumHa MrHOBEHHOrO 3HaYeHNs YacToTbl B TakoM Cllyyae He
Bpem4 6J'|OKV|p0BKM 3a cek. / CeK. onpepeneHa.
MOBTOPHOTO BKHOYEHUS 0+ 10 cekyHa 10 cekyHO 41P
TMPUCTOPHOI CekLy .1 PepakTupoBaHue napamMeTpoB
- ~ ; c Mepeems cooTomT Perynatop noctaBnsieTcs ¢ napaMeTpaMu, HaCTPOEHHbLIMU Ha CTAHAAPTHbIE BEIMYUHBI B COOTBETCTBUU C Taba.
30 HaCTpOMKaAaBap”MHb'X 0/ Toneko / ) urHan.u 1... Manblii Tok 8...CHL> 4. B HekoTopbIX cllyyasx Ans onTMMU3aLMmn perynmpoBaHns TpebyeTcs U3MeHWTb 3HaYeHUs HEeKOTOpbIX Nnapa-
pexnmos (Asapis) CUTHATINSALIA / Aeicts. ot 2... CBEPXTOK 9... owmBKa KomneHcaLun MEeTpOB, B OCTasbHbIX C/ly4asx Npu MOHTaxe HeobXoAMMo 3aaTb TONbKO TUM W3MEPUTENbHOro HanpsaXeHNs
TOMNbKO AencTeme Marnoro ToKa , | 3... noteps Hanpsikenns  10... akcmopT [d>a3Hoe /nuneitHoe) u K03¢¢MLI,|/|eHT UTT.
CI/IFHal'II/I3aU|V|ﬂ n nOTepI/I 4. npocagka HanpskeHus 11... yucno o
; / BKNIOYEHIA Ecnv pegaktuposaHme napaMeTpos He 3a610KMpoBaHo (CM. crefyolwuin pa3aen), 0HO MPOBOAUTCS CledyoLnM
Aencrene Hal‘l[gi)KSHMFI, 5... nepeHanpskenne  12... ownbka cTyneHm 06paBOM:
OLmMoKn ‘75 mgh’) 11:’;' neperpes 1. MepeknoynTb perynatop B peXXnuM MHAMKALUM NapaMeTpoB HaxaTmem kHonku P.
... BHELLHAA aBapua o
cTyneHy - a 2. MocnepoBaTenbHbIM HaXKaTUEM KHOMOK A, ¥ BbI3BaTb Ha MHAMKALMIO TpebyeMblii napameTp.
31 | TpaHuLel npocaaky HanpskeHns, | - - - 4ﬂ|;anaapo| ¥ ERUHILE! VSMEPEHIR MO TEON. 3. HaxaTtb kHonky P 1 He oTnyckaTb [0 TeX nop, noka faHHble Ha AWUCMIee He HauyHyT MUraTh.
+ g?'lprI:)rJI'lpMﬂHtec:s;YE;rKJ'jIIII(::‘l{'e.I}jI:lELI/‘:Y Echnin He HacTpogHa CcooTBETCTByloWLas ABapHS, 4. KHonky P noToM oTnycTUTb M KHOMKaMu A, ¥ yCTaHOBUTL Tpebyemyto BennymHy. Y HeKoTOpbIX napamMeTpoB
37 TEMI‘;epaTypbl (a Aeapii) TO NapaMeTp He 0TOGpaKaETCA. LaHHbIe MOXHO aBTOMaTUYECKM YBENNYMBATL / yMEHbLATb ASINTEbHBIM HaXaTUeM KHOMKMN A, Uin V.
- 5. Mpw pocTukeHnn TpebyeMoi BeNUUMHbLI HaxaTb KHoMKy P. YcTaHoBneHHas BefMUMHa 3anuiieTcs B namaTh
40 AKTyaﬂbHOe COCTOSIHVE CmrHanmaaqmn TOSIbKO aKTUBHbIX COCTOAHUN
; erynaTopa,
aBapWiHbIX peXVMOB (ABapus) Asapis perynstop
LaHHble Ha Jucnee nNepecTaHyT MUraTb U pesakTMpoBaHue napaMeTpa Ha 3TOM 3aKOHYeHO.
43 BPEMS! BKIIOYEHNS! CTyI'IeHel7I ﬂM?HaSOH nHankauum ot 0,001 go 130.
(B ThIC. yac) Reficrantensho Tonkko ans Beixon0s 4.2 06HyneHue 3aperncTpMpoBaHHbIX U3MEPEHHbIX BeJIMYNH
3 KOHTaKTOpPHOW CeKUnn -
FYY [P S—— TivanasoH nwgvkaLyn o7 0,001 70 4000, MofobHbIM crnocoboM MoXHO 0BHYNATL 3aperncTpupoBaHHble M3MepeHHble BENNYNHBI, ONUCaHHbIE B NEPBOW
. [leiCTBIUTENBHO TONMBKO NS BbIXOAOB rnase:
CTynexeit (B Thicsqax) KOHTKTOPHO/! CeKiyuy. 1. MNepeknounTb perynsatop B peXXUM MHAMKALMMN U3MEPEHHbIX 3HaYeHWUI 1 C NOMOLLbIO KHOMOK A, ¥ 1 M npo-
45 | TMn HencnpasHOCTU NncTaThb [0 TpebyeMoi BeNNYMHbI, KOTOPYI XOTUM 0BHYNUTL
perynsTopa 2. HaxaTb kHonky M v ynepxunBaTh ee HaxaTow Jo Tex Nop, Noka AaHHble Ha JUCTiee He HaYHyT MuUraTb
46 | AxryanbHoe coctostHme Bpews 0 criepylow. peryn. BosaedicTems 3. KHonky M oTnycTuTb 1 KHOMKOM A Man ¥ obutsbcs nosenenus Ha aucnnee Hagnucu C L R (= clear = o06Hy-
KOHTaKTOPHOM CEKLiK B CeK. n V]Tb]
BPEMEHI perynupoBaHus .
- CnepylolnmM HaxaTmeM kHonku M BennuuHa obHynutcs.
50 | agpec npubopa 1+254 1 1 .
(QUCT KoMMyHMKALYS) [pu 0bHYNneHnn ogHoBpeMeHHO 0BHYNATCS BCEraa BCE BEIMUMHbBI COOTBETCTBYIOLLEN MPYNbl U MX BbIYUCTIEHWE
. HayHeTCcs CHoBa.
51 | ckopocTb nepepayn aanHbix | 4800 — 9600 — 19200 - 9600 Bd
(BMCT.KOMMYHVKaLWs)) Bd 4.3 OTKpbITUe / 6NOKMPOBKA pefaKTUPOBaHUS
~ « »
52 | KommyHmkaLoHHsiit npotokon | KMB(PO) i KMB(PO) Mporokon Modbus-RTU He Perynatop noctaBnsetcs B «pa3biokMpoBaHHOM» COCTOSIHWM, TO €CTb NapaMeTpbl MOXHO peAakTupoBaTb U
(BVICT.KOMMYHVKLYS) noaAepkvBaeTcs 3aperncTpupoBaHHble M3MepeHHble BeMUYKHbI 0OHYNATb. Mocne BBeAeHUS B paboTy MOXHO pefakTupoBaHue
napameTpoB «3abiioKMpPOBaTh» W TeM CaMbIM 3aLLUTUTbL PErYNSTOP OT BO3MOXHbIX HECAHKLMOHMPOBaHHbIX Ma-
55 | Yacrota ceTu A(asT0) - 50 Hz - 60 Hz - A (aBT0) o
_ _ HUNYASLARA.
56 | Wpwa okHa Ans Beimcnens | 1 MuHyTa + 7 AHeit - 7 fHeit ﬂ;"a‘?i“;f:"“" AR CPeRHIX 3HaeHUiE: ACOS, MHbopMaLmio 0 TOM, 0TKPLITO MAM 3aB10KMPOBaHO peaakTMPOBaHMWe NapaMeTpoB, MOXKHO y3HaTb B NapameTpe
CPEAHIX 3HaqeHUM N200 . OH MOXeT NMPUHUMaTL 3HaYEHUS:
57 | WnpwHa okHa Ans Bbluucnenns | 1 MuHyTa + 7 gHen - 15 MuHyT DleiCTBUTENbHO ANIA MUHAMATbHbIX 1 Ed-=0.... pefakTvpoBaHve 3abnokupoBaHo
- MakcuUmarnbHbIX 3Ha4EHUU: MINCos, maxPac,
MUHIAM. 11 MaKCIM. 3Ha4eHHiA maxPre. maxdPre Ed= 1. pefaKTVpoBaHMe 0TKPbITO - MOXHO PeaakTMpoBaTh U 0BHYNATbL
58 | ViHankaLys TenepaTypbl °C_°F _ C CocTosiHne oTKpbITUS / 6IIOKMPOBKM pesakTMpoBaHWs NapaMeTpoB COXPaHSIeTCs U MpU OTKIYEHUN PerynsTo-
Llenbcuitf®apeHreit Ea oT ceTw. ; ; i ) i
59 | Tparia sxovenms 02960 °C T°C l+10°C EGrT HE HaGTPoBH BUIXOT A OXTAXAGHI, FE CNnn pepakTUpoBaHue 3abnoknpoBaHo, pa3biokMpoBaTh ero MOXHO ClieAytoLM cnocoboM, koTopbli nofobeH
OXNAKEHNS MHAMUMpYeTCS pefakTnpoBaHuo
napameTpoB perynstopa:
60 | MpaHvLa BKitoYeHMs -30++10°C 1°C [-5°C EEE:L&;;:?;EOEH BOIXOR ANA OTONMEHA, HE 1. MepekniounTb PerynaTop B PeXXMM WHAMKALMM NapaMeTpoB HaxaTheM KHomku P. 1 BbI3BaTb Ha MHAMKaUMIO
OTON/EHNS napametp N200. Ha ancnnee 6ynet Ed= D0 (perynatop npu 3tom He gomskeH 66T 8 PydHoM peskume ).

2. Jonrum HaxaTneM kHonku P fobutbcs MUraHms Ha aucniee nocsiiefHero 3Haka. Ha Mecte nocnefHero 3Ha-
ka (paspsigal npv atom nsobpasutcs undpa B nHtepsane ot 0 go 9. Mpegnonoxum, Tam Geina undpa 5, Toraa
Ha gucnnee byget d= 5 nundpa 5 bynet muraTh .

3. MNocnepoBaTenbHO HaxaTb KHOMKKW B cnepylolieit koMbuHauuu: V, A, A, Y. Ecnv Ha nocnefHeM MecTe fuc-
nnes 6bina undpa 5. 70 ona nocnegosatensho cmenntes Ha = 5= B= 5, tak uto no okoHuarun KoMBuHaLMK
ByneT nokasaHa nepBoHavanbHas uudpa.

4. Haxatb kHonky P. Ha pucnnee nosiButcst Ed= |, NOATBEPXKAAs TeM CaMbIM OTKPbITUE PefaKTUpOBaHWs,
Tenepb U3MEHATb 3HaYeHWUst NapaMeTpoB W 06HYNATL 3aperncTPUPOBaHHbIE N3MEPEHHbBIE BEIMYUHDI.

Yucno, nsobpaxaemoe npu 3agaHumn pasbnokupytoliein KoMbMHaLMK, He UMeeT HUKAKoro 3HavyeHus. Peryns-
Top BbIBMpPaAET ero Npou3BosbHO (BBOAWT B 3abiyXXAeHMS «HenpuaTens»). BaxKHbIM aBAseTcs Anlb ToYHOe
cobntopeHne nocnefoBaTeNbHOCTU KOMOMHALMM HaXaTUs KHOMOK.

PepaktvpoBaHue byneT oTKpbITbIM A0 TOM NOpbI, Noka He byaeT nepcoHanoM onsaTe 3abnokuposaHo. CocTosiHne
OTKPBITUS/BNOKMPOBKM COXPaHAETCS U MPU OTKITIOUEHWUU HAMNPSIXKEHNS.

BrokvpoBKy peaakTrpoBaHWs MOXHO NPoBecTW NMofobHbIM cnocoboM, kKak U OTKPbITUE, TONbKO B paspene 3
npvBefeHHoro Bbile cnocoba Hafo 3aaaTh Nobyto Apyryto Nocnef0BaTeNbHOCTb HaXaTUs KHOMOK.

4.4 Pe>xkuM ,,PyyHoi”

[pn MoHTaxe wnn nNpoBepke perynstopa UHOrAa BO3HMKaeT HeobXOAWMOCTb NpoBepuTb PaboTy oTAEeNbHbIX
CTyneHeM, 4yto MoxeT noTpeboBaThb OTKJlOUEHWE MNpoLecca perynupoBaHus Ha bonee pgonroe Bpemsi. B aTux
Cly4asx peryasaTop MOXHO MepekoynTb B PEXUM, B

KOTOPOM OH MPOBOAMT TONIbKO M3MepeHne N UHAUKALMIO AaHHbIX. [lepekoyeHne B 3TOT peXunM oCyLLecTBAA-
eTcsl OAHOBpPEeMeHHbIM HaxxaTveM kHomnok M v P Ha BpeMs okono 6 cek. [moka He 3amuraet ceeToguos PyuHom).
Takum e cnocoboM MOXKHO BEpPHYTbCSH 00paTHO B perynvnpoBaHue.

B pexxume PyuyHoit Henb3s NpocMOTpeTh NN N3MEeHWUTb NapaMeTpbl — MOXHO TOJIbKO MOAK/0YaTh MU OTKIII0-
4aTb OTAe/bHbIe BbIXOAbl perynaropa.

[ocne nepexnioyenuns perynatopa B PYYHOW pexum BCe BbIXOAbl OCTAlOTCH B COCTOSIHUW, B KakOM OHW Ha-
XOAMNUCH Mepef, nepeksioyeHneM Bo BpeMs perynnpoBaHus. CocTosHWE BbIXOJ0B MOXHO MOC/eA0BaTeNbHO
BPYYHYI0 MeHATb - Noc/e HaxaTuu kHonku P B gaHHoM cnyvae

oTobpasuTcs cocTosiHue aaHHoro Bbixoaa (Hanpumep 0 1 - 0 - Bbixog 1 ceituac oTkoueH). Mexay oTaenbHbIMK
BbIXO,AaMV MOXHO Mepeksto4aTbCs C MOMOLLIbIO KHOMOK A, ¥ U U3MEHATb UX COCTOsiHMeE MoAobHO Kak napameTp
perynatopa. MI3MeHnTb cOoCTOSIHME BbIXOAA

MOXHO TOJIbKO B peXnMe pefakTupoBaHUs 1 npu 3ToM ByaeT BblAepXXMBaTbCs BpeMsi 610KMPOBKM NOBTOPHOIO
BKJIIOYEHUS.

Ecnu B PyuyHoM pexxume ncyesHeT HanpsikeHne, Npy ero Bo306HOBMIEHUW perynsTop onaTh nepeifeT B PyuHoi
pexxum. Mpu 3ToM nocnenoBaTeNbHO BKIKYATCA BCE BbIXOAbl, KOTOPbIe bbiNN BKOYEHbI Nepes UCHe3HOBEHM-
eM HanpskeHust (COCTOSHWS BbIXOLOB 3anoMuHatoTcs).

BHuMaHue! B pexxvme PyuHol felictayiowme ¢pyHkumu aBapwuit (cMm. napametp 30) oTkitoyeHbi!

4.5 UHnumanusaums perynsatopa

B HekoTopbIx ciyyasix Bo3HMKaeT NoTpebHOCTL Bo3BpaTa HacTpoek perynstopa B NepBoHavanbHOe CTaHAAPTHOE COCTO-
fiHMe, B KOTOPOM OH bblfl MOCTaBAEH OT NPOU3BOAUTENS. 118 3TOro CRYXUT pexuM nHnumanusauuu. Mocne nHnymnanu-
3alMn 0JHOBPEMEHHO 3anycTuTCs

BBOAHOW TECT, TO €CTb perynsaTop npoBefeT Bce AeWCTBUS KaK Mpv NOAKIOYEHUN HAMpPsSXKEHUS.

MapameTpbl perynsatopa Npu UHMLMANM3aLMM YCTaHOBATCS Ha 3HAYEHWS yKa3aHHble Kak CTaHhapTHble B Tabn.4, 3a uc-
KJIIOYEHMEM CefyoLLIMX NapaMeTpoB:

* HoMUHaNbHbIM BTOpUYHbIA Tok MTT (N213)

» Tun usMepuTesibHoro HanpsixeHus (basHoe unn nuHeHoe - N215)

* Y npubopa c nutepdeiicom 1 agpec npnbopa, CKopocTb nepeaaymn aaHHbix 1 npotokon (Ne 50, 51, 52).

371 napameTpbl ByayT coxpaHeHbl TaKUMMU, KaKMMK OHW Bbifv yCTaHOBAEHbI Nepes MHULManusaumen.

3HayeHUs BPEMEHW 1 KoNMYecTea BkloYeHUi (napameTpbl 43,44), a Takke 3aperncTpUpoBaHHble CPeHNe, MUHUMANb-
Hbl€ W MaKCUMasbHble M3MepeHHble 3HaYeHUs! UHULMann3aLumei He U3MeHSIOTCS.

VHMumanv3aumio MoXHO BbI3BaTb 04HOBPEMEHHbLIM HaxaTneM Tpex kHomok M, P 1 ¥ Ha Bpems okono 6 cekyHp. Pery-
JIITOP HEMELNEHHO OTKIOYWUT BCE CTYMEHM W 3aMyCTUT BBOAHOMN TECT — B 3TOT MOMEHT MOXHO KHOMKM OTNYCTUTb. 3aTem
npov3onaeT cO6CTBEHHO MHULMANMN3ALMS 1 3aNyCTUTCS NMPOLLECC aBTO Pacno3HaBaHUs MOAKIOYEHNS.

5. TPAH3UCTOPHbIE BbIX0Abl

PerynsaTop ocHalleH ABeHafLaTbi0 BbIXOAHbIMM TpaH3ucTtopamu ¢ T1 no T12 Tuna MOSFET,
OTKPbITbIe KONIEKTOPbI KOTOPLIX BbiBeAeHbl Ha KOHTaKThl pasbeMa ¢ 18 no 29.

3MUTTEpbl TPAH3UCTOPOB COeANHeHbl MeXay cobol 1 BbiBefeHbl Ha 06LMin KOHTaKT 17.
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MpepnonaraeTcs, YTo K 3TUM BbixofaM byayT Yepes orpaHuynBaloLLe pe3ncTopbl NOAKIIOYEHbI

BXOf\Hble OMTPOHbI MOYNPOBOAHNKOBbLIX KOMMYTaTOPOB. ITOMY OTBEYaloT U NpeAesbHble NapamMeTpbl TPAH3UCTOPHbIX
BbIX0OB: MakcuManbHoe HanpskeHune 100V DC n MakcumManbHbivi Tok 100 mA. Bes cekumns TpaH3WCTOPHbIX BbIXOAOB
rafbBaHUYeCcku OTAeNleHa OT OCTasbHbIX Lienei npubopa. TpaH3UCTOPHbIe BbIXOAb! [O/XKHbBI ObITb 3anuTaHbl Uan oT
MCTOYHMKA MOCTOSHHOMO HaNPSXXeHWs NoNYyNPOBOAHUKOBOr0O KOMMYTaTopa, Mb0 0T BHELLHEro NCTOYHUKA HanpsiXkeHneM
o1 10 go 30 BonbT, 3awwmuieHHoro npegoxpaHutenem ot 0,3 fo 0,5A (MOXXHO MpUMEHUTb, HanpuMep, UCTOUHUK ZP-24, no-
CTaBAsieMbli NpoussoguTenem perynstopos). OTpuLATeNbHbIA MOMOC UCTOYHMKA HANpsSXXeHUs [OSKEH BbITb coeaunHeH
€ 06LMM KOHTAaKTOM TPaH3WUCTOPHbIX BbIXOAOB. [TprMep NoAKNOYEHWS NPUBOANTCS B CNeLManbHOM pasferne.

6. PEJIEVMHBIE BbIX0bl

PerynaTopbl Novar-13 u Novar-13-3 umetoT gBa BbIX0AHbIX pene — HoMepa 13 1 14. BbixogHble

KOHTaKTbl 3TUX pefie BbiBefeHbl Ha KOHTaKTbl pasbeMa HoMep 33 u 34. Obwme KOHTaKTbl pene BHyTpu npubopa npu-
COeAMHEHbI K MUTaloWeMy HanpskeHuo — kiemme Homep 3(L). Mpw BKIOYEHUM pene Ha COOTBETCTBYIOLWLEM BbIXOAe
nosiBUTCS MOAKIIOYEHHOE NUTalOLLLEE HAaMpPsXKEHNe.

KoHTaKTbl BbIXOAHbIX pefie BHYTPM 3allMLLeHbl C MOMOLLbI0 BAPUCTOPOB.

7. KOMMYHUKALNA
B otnunume ot ctaHpapTHeIx Mofenei, perynatop Novar-13 He nogaepxxusaeT npotokon Modbus-RTU.

8. TPAHCMOPTUPOBAHUE
TpaHcnopTUpoBaHuMe PerynsTopoB MOXKeT OCYLLEeCTBAATLCS obbIM BUAOM KPbITOro TpaHcmopTa, obecneynBaioLmnM
npefoxpaHeHne NpMcnocobneHuns oT YpeaMepHbIX MeXaHNYeCKnx Bo3aeACTBUN.

9. YTUNU3ALUUSA
OTpaboTaBLune CBOI pecypc U BbiLEALINe U3 CTPOS PErynsaTOpbl CieayeT yTUIM3UPOBaTb B COOTBETCTBUM C AeCTBYIO-
MM 3akoHozaTenbcTBoM Poccuiickon Pepepaumu.



