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BeeneHue

YBaxaeMblit nokynatens! Mel 6narogapum Bac 3a Bbibop TBepaoTensHoro pene KIPPRIBOR.
Hacrosiee pykoBoACTBO MO 3KCnyaTaumu (fanee no TEKCTY PYKOBOLCTBO) NPefHa3HaueHo 4 cne-
LjManncToB, OCYLIECTBNAKWNX MOHTaX, OBCMyXMBaHWe W 3KCMnyaTauuio TBEPAOTEMbHBLIX pene
KIPPRIBOR (nanee no Tekcty TTP).

Llenbto HacTosLero pykoBOACTBA SABASETCS O3HAKOMIEHME MONb30BaTENs C TEXHUYECKUMM Xa-
paktepuctukamn TTP KIPPRIBOR, nx mMogudukaLmsmu, KOHCTPYKLMENR, 0COBEHHOCTAMM MOHTaXa 1
aKcnnyarauuu, anroputMom noabopa, npasunamm NOAKMIYEHUS, a Takke Mepamu BesonacHoCTy npu
BbINONHEHUM pabot ¢ TTP.

Mepepn Havanom akcnnyatauun TTP BHAMATENBHO 03HAKOMbTECH C COAEPkaHNEM HACTOSLLEro
PYKOBOZCTBA U CTPOro CredyiTe ero pekomeHaaumam. 1o obecneunt 6e30nacHOCTb NepcoHana npu
pabote ¢ TTP, no3sonuT akcnnyatuposaTb TTP ¢ MakcumanbHoN adhheKTUBHOCTbIO BECH CPOK Er0
aKcnnyaTauum.

Ocoboe BHUMaHVe yaensanTe nyHKTaM, OTMEYEHHbIM 3HaKaMu:

HecobntoaeHune npumeyanuit, 0603Ha4YeHHbIX 3TUM 3HaKOM,
MOXET NPUBECTU K CEPbE3HBIM TPaBMaM 06CTyKMUBAIOLLETO
nepcoHana unm NoBpexaeHnto conyTeTaytoLero obopyaosa-
HUS.

OMACHO!

HecobntogeHue NpuMeyaHmii, 0603HaUeHHbIX 3TVM 3HAKOM,
BHUMAHVE! MOXET NPUBECTU K NOBPEXaeHNo TTP unn MHOTO COMyTCTBY-
toLLiero 0GopyaoBaHMs.

OTWUM 3HAKOM OTMEYEHbI NONe3HbIe PEKOMEHAALM, KOTOpble
PEKOMEHALWSt ~ MomoryT Bawm B pabote ¢ TTP, caenas eé npoLue v noHsTHee.




1 Mepb1 6e3onacHocTH

MoHTax, nopkntoyeHmre 1 akennyatauns TTP [OmkHbI BbIMONHATLCSA TONBKO KBa-
AMULMPOBAHHBIMM CeLUanicTammn, UMELLMMU AONYCK K NPOBEAEHWIO nek-
TPOMOHTaXHbIX paboT.

TeeppoTenbHble pene SBNSIOTCA U3NEeNUaMM 0BLLEeNPOMBILLIIEHHOTO Ha3Have-
HUs. OHM He SBMAKOTCS M3AENWEM MEAULMHCKOTO HasHaueHus, He ABNSOTCS
3neKTpu4eckM 06opynoBaH1eM NETOB U IPy30BbIX MOLLEMHIKOB, He SBNIS-
totca 0bopynoBaHneM 060POHHOTO Ha3HaueHus.

TeeppoTenbHble perie He AOMYCKaeTCs AKCnyaTUpoBaTh BO B3pbIBOOMACHON
cpege, a Takke Ha npeanpusTusx / obbektax BMK 1 atomHoi oTpacnu.
Hanuume Bo BHyTpeHHeit cxeme TTP crnaxusatolLero dunbtpa obycnasnueaet
Harnuyue Toka yTeykn Ha KOMMYTaLMOHHOM BbIXO4e Aaxe Npu OTCYTCTBUN CUr-
Hana Ha ynpaenstoLLmx knemmax. B cBsisun ¢ 3TuM npu BbINONHEHUM paboT no
PEMOHTY Ui TEXHUYECKOM OOCIYXMBaHMIO Harpy3ku, €8 HanpshkeHue NUTaHns
HEeobX0AMMO OTKIHOYMTb MEXaHWYECKM CrocoboM, Hanpumep, pyBUbHIKOM,
aBTOMAaTUYECKUM BbIKNKOYaTENeM, KOHTaKTOPOM MM MHBIM annapaTtom, obecne-
YMBAIOLLMM (DU3MYECKOe Pa3MbIKaHUe SNEKTPUYECKO Leni.

Cepust TTP HD-xx44.VA He umeeT ranbBaHUYECKON pa3BsA3Kku MEXLY YnpaBnsito-
LLeM 1 BbIXOLHOM Liensmu.

TeeppoTenbHble pene He NpeaHasHaveHb! As UCMOMb30BaHNs B CAaboTOYHbIX
Liensix ynpaBneHus 1 CUrHanuaawuui, a Takke B LEnsiX 3aluTbl.

Bce paboTbl Mo MoHTaxy, noaknoueHnto, obenyxveannio TTP cneayeT Bbinorn-
HSATb CO CHATWEM HaNPSXKEHWS, TaK Kak Ha OTKPbITbIE KeMMbl BO BpeMs paboTbl
YCTPOMCTBA MOXET nofaBaTbcs HanpskeHne go 400 B.

Ycranosky TTP criegyeT npon3BoauTh TOMbKO B CieLmManbHbIX LUTax (LWkadax)
ANS UCKMoYeHNs goctyna k TTP HekBanuuLMpoBaHHOro nepcoHana.

HecobnioaeHue nonb3oBaTenem NpaBun 1 peKoMEHAALWNIA, N3NOXEHHbIX B AaH-
HoM PykoBOZACTBE, MOXET NMOBIeYb 3a coboi CokpallieHne cpoka cnyx6bel TTP,
€r0 BbIXOZ W3 CTPOS W NULLEHME NpaBa Ha rapaHTuitHoe o0bCnyxmBaHue ue-
nms!

HebpexHblii nogxop K npoueaype Bibopa TBEPLOTENLHOIO pene, kak npasurio,
npuBOAWT K noabopy MoandmKaLm, He COOTBETCTBYHOLLEN peanbHbIM YCro-
BMAM 3KCnnyaTaumu 1 Beixogy TTP 13 cTpos.

[ns npasunsHoro nogbopa pene Heobxoaumo UMeTb abCoNTHO YeTkoe Npea-
CTaBrieHne 0 napameTpax Harpy3sku. Ocoboe BHUMaHWe yaensiiTe TOKOBbIM Xa-
paKkTepucTVkam 1 Ko3duuneHTy mowHocTy. Mpn HeobxoguMocTy 3anpocuTe
9TU AaHHbIE Y NOCTaBLLMka 06opyaoBaHus, noaknoyaemoro k TTP.
YnpaBneHue BbICOKOUHOYKTUBHOI Harpyskoit (cos @ meHee 0,5) TpebyeT npume-
HEHWS pene MTHOBEHHOTO NepekntoyeHns. Takosbix B nHenke TTP KIPPRIBOR
He NpeAcTaBneHo.

Harpes ocHoBanust TTP go Temnepatypbl 80 °C HemsbexHoO BefeT K BbIXoay
perne 13 CTpos.

[pw Tokax Harpy3ku, Npesbilwarowunx 5 A, ycraHoska TTP Ha paguatop sBns-
€TCs CTPOro 06s3aTensHON.




Ecnu B 30He MoHTaxa TTP ecTecTBeHHbI BO3OyX000OMeH 3aTpyaHEH, TO Ha pa-
puatop TTP cnegyeT ycTaHaBn1BaTb BEHTUNSTOP NPUHYAUTENBHOTO OXNaxXae-
Hus1.

B TAxXenbix yCrioBusx akcnnyaraLuu, Korga Temnepatypa okpyxatoLen cpebl
240 °C HeobXx0AMMO NMPUMEHSTb CUCTEMbI MUKPOKITUMATA, KOHAWLIMOHWNPOBa-
HWS BNEKTPUYECKUX LKacoB Nubo ucnons3osats TTP cepuy GWDH ¢ npuHyau-
TeNbHbLIM XUAKOCTHBIM OXMaXAEHNEM.

PekomeHayeTcs NPUMEHSATb 3aLLMTy BbIXOAHbIX Lener TTP npu nomoLuu Bapu-
CTOpa unu 3aLuTHoro anoaa (tonbko ang TTP HD-xx25.DD3). OtcyTcTeKe Ta-
KOBOW NOBbILLAET BANSHWUE UMMYMbCHbLIX MOMEX Ha CUIOBbIE KITKOYM pene u Mo-
KET BbIBECTW YCTPOCTBO M3 CTPOS.




2 Kpatkue cBepeHms

TeepgotentHble pene KIPPRIBOR — 370 3nekTpoHHble nepekmnoyaTenit nepeMeHHoro Toka, Co-
CTOSILLME M3 ONTUYECKM CBA3AHHBLIX BXOAHOM W BbIXOLHOM Lieneit (nepekntoyaTent nepemMeHHoro Toka
Ha M30MMPOBAHHOM TUPUCTOPE / CUMUCTOPE / TPAH3NCTOPE).

B cocras TTP Bx0asT: CUIOBOW NepeKoYatoLLin ANEMEHT (TMPUCTOP / CUMKUCTOP / TPaH3NCTOp),
nnata ynpasneHus v ONTOSNEKTPOHHON Pa3BA3KM BXOAHbIX U BbIXOAHbIX Lienei.

2.1 HazHaueHune 1 06nacTb NpUMeHeHuUA

TeepaoTernbHble pene NpeaHasHadeHbl 418 YIpasieHus CUoBbIMU LIENSMW MUTaHWUS HarpysKu.
TTP, BbinonHsowwme yHKUMIO BoiknioyaTeneil Harpysku (cepuu MD, HD, HDH, HT, BDH, SBDH,
GaDH, GwDH), npegHa3HaueHb! Ans KoMMyTaLun HanpskeHus, a TTP BbINONHsOLLME (yHKLMW pery-
naTopos MoluHocTh (HD-xx44VA, HD-xx4422.10U, HD-xx4425.LA), npeaHasHayeHs! ans Henpepbis-
HOTO PerynmpoBaHmns HanpsHkeHus. B cuny cBoMx KOHCTPYKTMBHBIX 0cobeHHocTen TTP umetoT psij npe-
UMYLLIECTB / OTNNYNI NEper ANEKTPOMEXaHNYECKUMI YCTPONCTBAMM:

o OTCyTCTBIE NOABWXHBIX YacTeln;

o Bbicokas HageXHOCTb 1 NPOAOMKUTENbBHBIN PECYPC;

o CTabunbHOCTb XapaKTepuUCTUK Ha NPOTSKEHUN BCEro Cpoka Cnyxobi;

o OtcyTcTBIE Apebesra KOHTAKTOB M aKyCTUYECKOrO LyMa;

o Hu3koe aHepronoTpebneHue u BbICOKOe BbiCTpogencTBme.

TTP NpuUMeHSIOTCS B NPOMBILLNEHHOCTM 4N yNpaBieHns namnami HakanuBaHus, HarpesaTerb-
HbIMI 3MeMeHTaMy, ManoMOLYHBIMI 3NEKTPOABUraTENAMM, 3NeKTPOMarHUTamu, CONeHoMAHbIMA Kna-
naHamu v Apyrumn MCMOMHUTENbHBIMM MeXaHn3mamu. [onb3yrTcs LWMPOKUM CNPOCOM B CUCTEMAX aB-
TOMaTM3aLuu, ynpaBneHus 1 cA3un, aBTOMOBUNBbHOI 3MEeKTPOHWKE, ObITOBON aBTOMATHKE, Ha MOABUX-
HOM cocTaBe 1 060py[OBaHIN C aKKyMyNATOPHBIM NUTaHWEM. BbIMOMHSAIOT KOMMYTaLMIO CUMOBbIX Lie-
neit NepeMeHHOro 1 MOCTOSIHHOTO TOKA, 0AHOMA3HbIX M TpexdasHbIX Lener NUTaHNs PasnnyHoON MOLL-
HOCTW, MO3BOMAOT peanu3oBaTb NPOLECC HEMPEPLIBHOO PErynnpoBaHNS HANPSKEHNS Harpy3Ku.

Mpumerenne TTP obecneynBaeT BbICOKYKD HAOEXHOCTb M MPOAJSIEBAET CPOK CyxDbl cucTEM
ynpaenexus. B utore noBbILLIaeTcs 0TKa30yCTONUMBOCTb W 9hdeKTUBHOCTL paboTbl 0BopynoBaHus B
Liernom.

2.2 CBepeHus 06 usrotoBurene

Warotosutens: CLION ELECTRIC CO., LTD

Anpec nsrotosutens: NO.319, WEI 18 RD, YUEQING ECONOMIC DEVELOPMENT ZONE,
YUEQING, ZHEJIANG, CHINA

TTP KIPPRIBOR wsrotaBnmBatoTcs B COOTBETCTBUM C TpeDoBaHMsMMU TeXHUYECKoro perna-
MeHTa TamoxenHoro coto3a TP TC 004/2011 «O GesonacHOCTH HU3KOBOMLTHOTO 0BOPYAOBaHMSY,
yTBepxaeH PewweHnem Komuccun TamoxeHHoro cotoa ot 16 asrycta 2011 roga Ne 768.

2.3 PacwumdpoBka yCnoBHOro 0603Ha4YeHUs
OCHOBHbIE TeXHU4eckue xapaktepucTiki TTP 3alwngpoBaHbl B yCnoBHOM 0603HaqeHnn. Hinke
npvBegeHa paciumdpoBka yCnoBHOro 0603HaueHns TBepaoTensHbix pene KIPPRIBOR.
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Cepusi: Tun CUTHana 1 KOMMYTHpY
8 cmardapmHoM Kopnyce dnsi MOHMaxa Ha paduamop HanpsKeHms:
MD:  pene c oo/ KoMMYTHPYeMOFt (ha3oit (oBH¥M KoMy Knio4om) 2ZD3: 3..32 VDC, KoMMyTaus HanpsikeHns
B MarorabapuTHOM Kopryce ANs MOHTaXa Ha paauaTtop nNepemMeHHoro Toka
HD: pene (perynaTop) ¢ oaHoit . it thasoii (ooHMM y KnloYoM) B ZA2: 90...250 VAC, KoMMyTaLWs HanpsikeHus
CTAHAAPTHOM KOPYCe AN MOHTAX@ Ha paanaTop NepewmeHHoro Toka
HDH:  pene  OmHOI KOMMYTUpYEMOit (ha30it (OBHHM YCHTIEHHbIM KOMMYTALMOHHSIM KTHOYOM) DD3: 5..32 VDC, KoMMyTaLW HanpsXeHus
B CTAHAPTHOM KOPNYCe /AN MOHTAXa Ha PAaMaTop MIOCTOSHHOTO ToKa
HT: pene ¢ Tpeus P cbasamm (1pems Kiodamm) VA: BeccTyneHyatoe perynupoBaite HanpskeHus
B CTAHZAPTHOM KOPYCE /AN MOHTAXa Ha PaAMaTop MIEPEMEHHOTO TOKa NepeMEHHLIM PEIUCTOPOM
curnoeble pene 015 MOHMaxka Ha paduamop 0...470/560 kOm
BDH:  pene C OHOli KOMMYTUPYEMOit (ha3oit (OFHHM YCHTIEHHbIM KOMMYTALMOHHSIM KTHOHOM) 10U: GeCCTyneH aTOR PerynvpoBaHHe HanpsxeHus
B KOPNYCE NPOMBILLNEHHOTO UCNIONHEHIUA ANA MOHTaX@ Ha paauaTop NepemMeHHOro Toka YHUAUUMPOBAHHbIM
SBDH: pene ¢ OHO KOMMYTUDYeMOi cha3oii (OBHMM YCHTIGHHbIM KOMMYTALUOHHIM KTH04OM) curanom 0..10 B
B Kopnyce ANS MOHTaXa Ha paguatop LA: GeccTynexuaToe perynupoBakme Hanpsxenus
GaDH: pene ¢ ofHOM KOMMYTUPYeMOit Ga3oit (OAHMM YCUNEHHbIM KOMMYTALMOHHBIM KIIK4YOM) NepemMeHHOro Toka YHUAUUMPOBAHHbIM
B KOPNYCE C yCANEHHbIM TENNOOTBOSOM AN MOHTaXa Ha aauarop curanom 4..20 WA
GWDH:  pene ¢ 0AHO# KOMMYTUPYEMO# (ha3oit (OAHNM YCUNEHHbIM KOMMYTALMOHHBIM KIH0HOM)
B KOPNYCE C YCUNEHHbIM TENNOOTBOTOM U BOSHEIM OXNaX{EHUeM AN MOHTAXE Ha
panwarop 2 2we
251 250 VDC
MakcumaneHo AonyCTUMBIiA TOK Harpy3kw, A: 44: 440 VAC
05, 10, 15, 25, 40, 60, 80, 100, 120, 150, 200, 250, 500, 600, 800 120: 1000 VAC

PucyHok 1 - pacwugpposka ycnosHo20 obosHaqeHusi TTP KIPPRIBOR.

2.4 [aHHbIe ¢ 3aBOACKON TabNMuKu

Pa3mepbl 3aBOACKOI 3TUKETKM OTNNYAIOTCS B 3aBUCMMOCTY OT kopnyca TTP, HO He3aBucuMo oT
9TOr0 Ha HUX YKasaHa creaytoLLas kioyeBas MHhopMaLms:

1.JloroTin KOMNaHWM, HauMeHoBaHue U Mogudukauns TTP;

2.00603HaueHme KnemM Lienen ynpaBnexus;

3.0003Ha4YeHne CUOBBIX KNEMM:;

4.3Hak cooTBeTcTBMS Tpebosanmam TP TC.

= = 3
1 °C 24..440VAC5A o 2

{8l 1/PPRIBOR m_4

TBEPAOTE/IbHOE PENE
MD-0544.2D3 5A

2 —aWn—] 5

PucyHok 2 — mabnuyka dns cepuu MD-xx44.ZD3

~(D—— WP ——) ~—

24...440 VAC, 50/60 Hz, 40 A

TBEPAOTENbHOE PENE 4
HD-4044.ZD3 40A

- 3..32V0C
2*{ @—e— yiiepxon —@ ]

PucyHok 3 — mabnuuku dnsi cepuil HD-xx44.2D3 / ZA2, HD-xx25.DD3,
HD-xx44.VA /22.10U / 25.LA, HDH-xx44.ZD3
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(ne.Bron * = 3..32v0C )
I I

HATPY3KA: 40...440 VAC, 50/60 Hz, 150 A

KIPPRIBOR

1

TBEPMOTENbHOE PENE
BDH-15044.ZD3 150A

4

PucyHok 4 — mabnuyku dns ceputi BDH / SBDH-xx44.ZD3, GaDH / GwDH-xxx120.ZD3

R S
KIPPRIBOR

TBEPIIOTENbHOE PENE

HT-2544.ZD3 25A
3 Ynp. exop: 3...32VDC
Harpy3ka: 40...440 VAC, 50/60 Hz, 25 A |

T

—{ U '}

PucyHok 5 — mabnuyku 0ns cepuil HT-xx44.ZD3 / ZA2

2.5 MopenbHbIi pag TBepaoTenbHbIx pene KIPPRIBOR

MogenbHbifi pag TTP KIPPRIBOR npeacTaBneH LWMPOKUM A1ana3oHoM MOAMU(MKaLMA Anst KOM-
MyTaLum Kak MasblX, Tak 1 GOMbLUMX TOKOB Harpy3ku, a Takke CreLmanbHbIMU CEpUSMIA 151 BbINOMHe-
Hus cneymduueckux 3agay. TTP KIPPRIBOR o6ecneunBaloT HaexkHYH ranbBaHUYeckyo M3onsaumio
BXOAHbIX M BbIXOAHBIX SNEKTPUYECKMX Lieneir apyr ot apyra (kpome cepun HD-xx44.VA), a Takke Toko-
BEOYLUMX Lieneii OT SNEMEHTOB KOHCTPYKLMM Nprubopa, NoSTOMY NPUMEHEHWE JONOSHUTENbHBIX MEp
nsonsauum uenei He Tpebyetcs. Kpatkuit 0630p cepuii NpeacTaBneH HIKe.

Tabnuya 1 - modenbhbili psd TTP KIPPRIBOR

Onucanue

BHewHun Bug

Cepus: MD-xx44.ZD3 B manorabapuTHOM kopnyce Ans MOH-
Taxa Ha paguartop.

MpumeHeHme: AN MANOMOLLHON Harpy3ku.
KommyTupyemoe HanpsikeHue: nepemenHoe (AC).
CunoBoii nepekntovatoLmii anemeHT: cummuctop (TRIAC).
YnpaBnstowmiA CUrHan: AVUCKPETHbIA CUTHaN HanpsKeHus
3...32VDC.

Mnana3son kommyTupyemoro Toka: 0,02...15 A.

[nanazoH koMmyTUpyemoro HanpsbkeHusi: 24...440 VAC.
HomuHanbHoe HanpsikeHune Harpy3ku: 220 / 380 VAC.




Cepus: HD-xx44.ZD3 B cTaHAapTHOM Kopryce A1 MOHTaxa Ha
papmatop.

MpuMeHeHue: 06LLENPOMBILLNEHHOE.

KommyTupyemoe Hanpsikenue: nepemenHoe (AC).

CunoBoii nepekntovatoLuii anemeHT: cummuctop (TRIAC).
YnpaBnsAowWwmiA CUrHan: AUCKPETHbIA CUTHAM HaNpsKeHs
3...32VDC.

Nnana3son kommyTUpyemoro Toka: 0,1...40 A.

[nanazoH kommyTUpyemoro HanpsbkeHusi: 40...440 VAC.
HomuHanbHoe HanpsikeHue Harpysku: 220 / 380 VAC.

Cepus: HD-xx44.ZA2 B cTaHgapTHOM KOpMyce NS MOHTaXa Ha
paguarop.

MpuMeHeHue: 06LLENPOMBILLMEHHO..

KommyTupyemoe HanpsikeHue: nepemenHoe (AC).

Cunogoit nepekntovatowmit anemeHt: cumuctop (TRIAC) / Tu-
pucTop.

YnpaBnAowmiA CUrHan: MCKPETHbIA CUTHAN HaNpsKeHs
90...250 VAC.

Mnana3soH kommyTUpyemoro Toka: 0,1...40 A.

Nnana3son kommyTUpyemoro HanpsbkeHusi: 40...440 VAC.
HomuHanbHoe HanpsikeHue Harpy3ku: 220 / 380 VAC.

Cepus: HD-xx25.DD3 B ctaHgapTHOM Kopryce AN MOHTaxa
Ha papvaTop.

MpuMeHeHme: Ans KOMMyTaLK Lieneil NOCTOSHHOTO Hanpsixe-
HUA.

KommyTupyemoe Hanpsikenme: noctosuHoe (DC).

CuvnoBoil nepexnioYaloLnii ANEMEHT: TPaH3NCTOP.
YnpaBnAowmiA CUrHan: AMUCKPETHbIA CUTHAaN HaNpsKeHus
5...32VDC.

Mnana3son kommyTupyemoro Toka: 0,002...40 A.

Mnana3soH kommyTUpyemoro HanpspkeHms: 12...250 VDC.
HomuHanbHoe HanpsikeHue Harpy3sku: 12 /24 /60 /220 VDC.

Cepus: HD-xx44.VA B cTaHfapTHOM KOpryce [i1sl MOHTaXa Ha
paguarop.

MpumeHeHKe: ANs NNABHOTO PerynMpoBaHNs HaNPSKEHNS.
KommyTupyemoe HanpsixeHue: nepemenHoe (AC).

CunoBoii nepekntovatoLuii anemeHT: cummuctop (TRIAC).
YnpaBnsitolwmin curian: ConpoTUBMeHe NoTeHLMoMeTpa
0...470/560 kOm.

[uana3oH kommyTUpyemoro Toka: 0,1...40 A.

[nana3zoH perynupoBaHus HanpsikeHusi: 10...440 VAC.
HomuHanbHoe HanpsikeHue Harpy3sku: 220 / 380 VAC.

Cepus: HD-xx22.10U B cTaHgapTHOM Kopryce Ans MOHTaxa Ha
papmatop.

MpuMeHeHue: Ans NNABHOMO PerynMpoBaHUs HaNPSXKEHMS.
KommyTupyemoe HanpsixeHue: nepemenHoe (AC).

CunoBoii nepekniovatowwmii anemeHT: cummctop (TRIAC).
YnpaBnsitowuii curian: aHanorosblit curHan 0...10 B.
[uana3oH kommyTUpyemoro Toka: 0,1...40 A.

[unana3zoH perynupoBaHus Hanpskenus: 10...220 VAC.
HomuHanbHoe HanpsakeHune Harpysku: 220 VAC.
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Cepus: HD-xx25.LA B cTaHaapTHOM Kopnyce Ans MOHTaxa Ha
papmatop.

KommyTupyemoe Hanpskenue: nepemerHoe (AC).

Cunogoit nepekntovatoLmii anemeHT: cummctop (TRIAC).
YnpaBnstowmit curian: aHanorosblit curHan 4...20 MA.
[nanazoH kommyTUpyemoro Toka: 0,1...80 A.

Mnana3soHn perynuposanus Hanpsxenus: 10...250 VAC.
HomuHanbHoe HanpsikeHune Harpysku: 220 VAC.

Cepus: HDH-xx44.ZD3 B cTaHfapTHOM Kopryce [nst MOHTaxa
Ha paguatop.

MpumeHeHme: AN MOLLHO Harpy3Ku.

KommyTupyemoe Hanpskenue: nepemenHoe (AC).

CunoBoW NepeknoYakoLmMi ANeMeHT: TUPUCTOP.
YnpaBnsiolwmin cMrHan: AUCKpeTHbIIA CUrHaN HanpsikeHnst
3...32VDC.

Mnana3son kommyTupyemoro Toka: 0,1...120 A.

[nanazon kommyTUpyemoro HanpsbkeHusi: 40...440 VAC.
HomuHanbHoe HanpsikeHue Harpy3ku: 220 / 380 VAC.

Cepus: SBDH-xx44.ZD3 B manorabapnTHOM KOpMyce NpoMbILL-
NEHHOTO MCMONHEHNS AN MOHTaXa Ha paanaTop.
MpuMeHeHme: Ans MOLLHON Harpysku.

KommyTupyemoe HanpsixeHue: nepemenHoe (AC).

CuvnoBoil nepexmnoYaroLLnii AMEMEHT: TUPUCTOP.
YnpaBnsiowmin curian: AUCKpeTHbIIA CUrHaN HanpsikeHns
3...32VDC.

[uana3on kommyTupyemoro Toka: 0,1...150 A.

Nnana3son kommyTUpyemoro HanpspkeHusi: 40...440 VAC.
HomuHanbHoe Hanpsikenune Harpysku: 220 / 380 VAC.

Cepus: BDH-xx44.ZD3 B kopnyce NpOMbILLMIEHHOTO UCTIONHE-
HUS i1 MOHTaXa Ha paauaTop.

MpumeHeHme: ANs MOLLHOI Harpy3K.

KommyTupyemoe HanpsixkeHue: nepemenHoe (AC).
CunoBoii NepeknioYaloLLmii ANeMEHT: TUPUCTOP.
YnpaBnsiolmin curHan: AUCKpeTHbIIA CUrHan HanpsikeHns
3...32VDC.

[uana3on kommyTUpyemoro Toka: 0,1...250 A.

[nanazoH kommyTUpyemoro HanpsikeHus: 40...440 VAC.
HomuHanbHoe HanpsikeHue Harpy3sku: 220 / 380 VAC.

Cepus: GaDH-xxx120.ZD3 B kopnyce € yCUNEHHbIM TENNOOT-
BOJOM Ansi MOHTaXa Ha pafvaTop.

MpumMeHeHue: Ans obecneyeHns rapaHTUpPOBaHHOrO 3anaca no
TOKY.

KommyTupyemoe HanpsikeHue: nepemenHoe (AC).
CunoBoii NepeknioYaloLLmii ANeMeHT: TUPUCTOP.
YnpaBnsiowmii CUrHan: [AVUCKPETHbIA CUTHaM HanpsKeHus
3...32VDC.

Mnana3soH kommyTUpyemoro Toka: 0,5...800 A.

[nanazoH kommyTUpyemoro HanpsikeHus: 60...1000 VAC.
HomuHanbHoe HanpsikeHune Harpy3ku: 220 / 380 / 660 VAC.




Cepusi: GWDH-xxx120.ZD3 B kopnyce C yCuneHHbIM TENMOoT-
BOJOM W BOLAHBIM OXNaX/AEHNEM N1 MOHTaxa Ha paauaTop.
MpumeHeHue: ans obecneyeHmns rapaHTUpPOBaHHOrO 3anaca no
TOKY.

KommyTupyemoe HanpsikeHue: nepemenHoe (AC).

CunoBoW NepeknoYakoLmMin aMeMeHT: TUPUCTOP.
YnpaBnstowwmin curian: ACKpPETHbINA CUrHaN HanpsikeHns
3...32VDC.

[nanazoH kommyTUpyemoro Toka: 0,5...800 A.

[nanazoH kommyTUpyemoro HanpskeHus: 60...1000 VAC.
HomuHanbHoe HanpsikeHue Harpy3ku: 220 / 380 /660 VAC.

Cepus: HT-xx44.ZD3 TpexdasHoe B CTaHAapPTHOM Kopryce
ANs MOHTaXa Ha pagmatop.

MpumMeHeHue: Ans TpexdasHoit Harpysku.
KommyTupyemoe Hanpskenue: nepemerHoe (AC).
Cunogoit nepekntovatowmit anemeHt: cumuctop (TRIAC) / Tu-
pucTop.

YnpaBnAowmiA CUrHan: AVUCKPETHbIA CUTHAaN HaNpsKeHs
3...32VDC.

Mnana3son kommyTupyemoro Toka: 0,1...120 A.
[nanazon kommyTUpyemoro HanpsbkeHusi: 40...440 VAC.
HomuHanbHoe HanpsikeHne Harpy3ku: 220 / 380 VAC.

Cepus: HT-xx44.ZA2 TpexdasHoe B CTaHAApPTHOM Kopryce
ANs MOHTaXa Ha pagmatop.

MpumMeHeHue: Ans TpexdasHoit Harpysku.
KommyTupyemoe Hanpsixkenue: nepemerHoe (AC).
Cunogoit nepekntovatowmit anemeHt: cumuctop (TRIAC) / Tu-
pucTop.

YnpaBnAowmiA CUrHan: AVUCKPETHbIA CUTHAN HaNpsKeHus
90...250 VAC.

Mnana3soH kommyTUpyemoro Toka: 0,1...120 A.
[nanazoH kommyTUpyemoro HanpsbkeHust: 40...440 VAC.
HomuHanbHoe HanpsikeHune Harpy3ku: 220 / 380 VAC.
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3 TexHU4eCKMe XapaKTepUCTUKH

3.1 Texnuyeckue xapakrepuctmkn TTP cepun MD-xx44.ZD3

TTP cepun MD-xx44.ZD3 — ogHodhasHble TBEpAOTENbHbIE pene B ManorabaputHOM Kopryce.
lMpeaHasHayeHbl Ang KOMMYyTaLWM ManoMOLLHOW Harpy3ku PesucTMBHOTO WK CnabouHOyKTUBHOTO
TMna. Huskue Toku KomMmyTauum cepun MD-xx44.ZD3 BbI3bIBAKOT CPABHUTENBHO Manblit HAarpeB caMmoro
TTP v no3BoNsioT NPUMEHUTL MaKCUMarbHO BIOKETHbIE KOHCTPYKTUBHBIE PELLEHNS.

3.1.1 TexHuUyecKkme xapakTepuCcTUKN

Tabnuuya 2 - xapakmepucmuku 6xodHol uenu TTP cepuu MD-xx44.ZD3

Mapametp 3HayeHve
Mopenb TTP MD-xx44.ZD3
Tun ynpaBsnsioLero curHana JIMCKPETHbII CUrHaN HanpsikeHns
[lnana3oH HanpsKeHWs yNpaBnsIoLLero curHana 3..32VDC
HanpshkeHne rapaHTUpOBaHHOTO BKMYEHUS 23VDC
HanpsixeHune rapaHTUpOBaHHOTO BbIKITOYEHNS <1VDC
Tok noTpebnexus Lienv ynpaenexns <9 MA (0,5 MA)
Bpems BKNtoYeHus <10 mc npm =50 'y
Bpewms Bblkno4eHus <10 mc npm =50 'y
MakcumanbHas 4actoTa nepekmnioyeHus <50 'y npu =50 Iy

Tabnuya 3 - xapakmepucmuku ebixo0Hol yenu TTP cepuu MD-xx44.ZD3

Mapametp

3HayeHune

HomuHanbHbIn Tok TTP

5A

[ 10A

| 15A

Tun BbIXOHBIX CUIOBbIX 3NIEMEHTOB

CummcTopsl (TRIAC)

Tun KOMMYTUPYEMOW CETU

OpHodhasHas/TpexdasHas

Bug KOMMYTUPYEMOrO TOKa

NepemeHHbIN

Bua kommyTayum:

C koHTponiem nepexoga yepes «0»

(dV/dt)

MUHMMAnbHBIA KOMMYTUPYEMBbI TOK 0,02A

MakcumanbHbIi KOMMYTUPYEMbIN TOK 5A [ 10A [ 15A

TOK yTEuKM B 3aKPbITOM COCTOSHUN <10mA

CkopocTb HapacTaHus Toka (di/dt) 25 Almke 50 A/mkc 50 A/mkc
?ia;(grﬂl\g?nbnbm MMNYTC TOKA BO BKIIOYEHHOM COCTOSHUM 80A 120 A 160 A
[lnanasoH HanpsKEeHNs NUTaHNS HarpysKku 24..440 VAC

YacToTa MCTOYHWKA MUTAHWS Harpy3Kku 50 'y

MakcumanbHoe NYKOBOE HanpshkeHne 900 VAC (9 knacc)

Tennosoe conpoTUBREHE nepexof — ocHoaHme (Rthjc) 2,82 °C/Bt [ 2,33°C/BT_[ 2,25 °C/Bt
MakcumanbHas Temnepatypa p-n nepexoga (Tjmax) 125°C

MourocTs paccemsanus (Dissipation) 1,25 BT/A [ 1,23BA [ 1,22B1/A
lMapeHve HanpsikeHIsi B KOMMYTUPYEMON LIENi BO BKIKOYEH- <16V

HOM COCTOSIHUM '

CKOpOCTb HapacTaHust HANPSKEHUS! B 3aKPBITOM COCTOSHUN 500 B/wic

SﬂeKTqueCKaﬂ NPOYHOCTL U30onALNK

2500 V B TeYeHMe 1 MUHYTBI

COI'IpOTI/IBJ'IeHMe n3onauum

500 MOm (npu 500 VDC)




Tabnuya 4 - 0bwue mexHuyeckue xapakmepucmuku TTP cepuu MD-xx44.ZD3

Mapametp 3HaueHune
TemnepaTypa okpyxatoLlen cpegbl -30...+70 °C
OxnaxaeHue BosaywiHoe
Matepuan ocHoBaHus AntomMuHui
VIHQVKauWs HannaWs ynpaenstoLLEro curana CseToauogHas
Tun MoHTaxa KpenneHue BMHTamMK Ha NNOCKOCTb
Macca <30r

3.1.2 MoandmKaLmum 1 HOMUHaNbHbIE TOKKU

Tabnuua 5 - modugpukayuu u HomuHanbHsie moku TTP cepuu MD-xx44.ZD3

Mogudmkauma TTP HomuHanbHbIM TOK pene
MD-0544.ZD3 5A
MD-1044.ZD3 10A
MD-1544.ZD3 15A
3.1.3 FabapuTHble pa3mepsbl
4,25 235 % 4 buHma M3x6 5"
B8 i
R N 2
B (A
295 1%

PucyHok 6 — 2abapumHble u ycmaHo8o4Hble pasmepnl TTP cepuu MD-xx44.ZD3

Tabnuya 6 - MomeHm 3amsixku kremm Onsi nodkmoyeHusi Haepyaku TTP cepuu MD-xx44.ZD3

Pa3mep pe3b0obl MomeHT 3aTaxKu
M3 0,4 H*m
3.1.4 Cxema nogknioveHus
1 Harpyska
z) ffl\ rpY3K:
| | ¥ )
<ES !
N gEg i -
- ) 58 I N H
e TH IR I O
. g g g o Harpy3Ku
S35 T !
1
L [ DY 7
L Y Harpysxa

PucyHok 7 - cxema nodkmoyeHusi TTP cepuu MD-xx44.ZD3
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3.2 TexHuyeckue xapakrepuctmkn TTP cepuin HD-xx44.ZD3 | ZA2

Pene cepuin HD-xx44.ZD3, HD-xx44.ZA2 — 310 yHMBepcanbHble YCTPOACTBA, 0becneunBato-
LMe KOMMYTaLMKO MPOMbILNIEHHBIX Lieneidl B Haubornee pacnpocTpaHeHHbIX AuanasoHax TOKOB
Harpy3kv peauCcTMBHOTO UMW MHOYKTUBHOTO TWNa.

3.2.1 TexHuUyeckme xapakTepuCcTUKn

Tabnuuya 7 - xapakmepucmuku 6xo0Hbix uenel TTP ceputi HD-xx44.ZD3 / ZA2

Mapametp 3HayeHune
Mogenb TTP HD-xx44.Z2D3 | HD-xx44.ZA2
Tun ynpaBsnsioLero curHana JIMCKPETHbIIN CUrHaN HanpskeHus
[lnanasoH HanpsiKeHWs ynpaBnsioLLero curHana 3...32VDC 90...250 VAC
HanpsikeHue rapaHTMpOBaHHOIO BKITOYEHMS >3VDC = 90VAC
HanpsixeHue rapaHTMpOBaHHOTO BbIKIOYEHMS <1VDC <10VAC
Tok noTpebneHus Lienu ynpaenexus < 18 mA (0,5 MA) <30 MA
Bpemsi BKmto4eHms <10 mc npw =50 Iy <10 mc
Bpems BblkntoyeHms <10 mc npw =50 Iy <40 mc
MakcumanbHas 4actoTa NepeknyeHns <50 'y npu =50 'y <20 'y npu =50 Iy

Tabnuya 8 — xapakmepucmuku ebixo0Hol yenu TTP cepuu HD-xx44.ZD3

3HayeHue
10A [ 25A

MapameTp

HomuHanbHbIi Tok TTP [ 40A

Tun BbIXOGHBIX CUMOBbIX ANIEMEHTOB

CummcTopsl (TRIAC)

Tun KOMMYTUPYEMOW CETU

OpHocasHas/TpexdasHas

Bug KOMMYTUPYEMOrO TOKa

[lepeMeHHbIN

Bua kommyTayum:

C koHTponem nepexopa 4Yepes «0»

MUWHMManbHbI KOMMYTUPYEMBIN TOK

0,1A

MakcumanbHbIi KOMMYTUPYEMbIN TOK 10A [ 25A [ 40A

TOK YTEYKM B 3aKPbITOM COCTOSHMUMN <10mA

CkopocTb HapacTaHus Toka (di/dt) 50 A/mkc

11\/I0ah;<2|)/1maanbm MMNYTC TOKA BO BKMIOYEHHOM COCTOSHIM (< 120 A 300 A HMOA
[lnanasoH HanpsKeHWs NUTaHWS Harpysku 44..440 VAC

YacToTa MCTOYHWKA MUTAHWS Harpysku 50 My

MakcumanbHoe NMKOBOE HanpshkeHue 900 VAC (9 kmacc)

Tennosoe conpoTuBneH1e nepexof — ocHoBaHue (Rthjc) 2,21 °CBT [ 1,25°CBT | 1,13 °ClBT
MakcumanbHas Temnepatypa p-n nepexoga (Tjmax) 125°C

MouwrocTs paccemsanus (Dissipation) 1,17BA [ 113BVA__ [ 1,12B7/A
MapieHue HanpsikeHns B KOMMYTUDYEMOI Lien BO BKIIOYeH- | 16V

HOM COCTOSAHMM '

CKOpOCTb HapacTaHus! HaNPSHKEHUS! B 3aKPBITOM COCTOSHUN 500 B/ic

(dV/dt)

12t (< 10 mc) 85 A | 450 A% | 840 A%
OnekTpuyeckas NPOYHOCTb U30NsILMM 2500 V B TeYeHMe 1 MUHYTBI
ConpoTuBneHe 13onsmum 500 MOm (npu 500 VDC)

Tabnuya 9 — xapakmepucmuku 8b1xo0Hol yenu TTP cepuu HD-xx44.ZA2 (< 40 A)

Mapametp

3HaueHune

HomuHanbHbI Tok TTP

10A [ 25A | 40A

Tun BbIXOZHBIX CUIOBbIX 3NIEMEHTOB

Cummctopsl (TRIAC)

Tun KOMMyTUPYEMON CETH

OpHodasHas/TpexdasHas

Bua koMMyTMpyemoro Toka

[NepemeHHbI
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Bua koMmyTaLum:

C KoHTponewm nepexoga yepes «0»

MWHUManbHBIA KOMMYTUPYEMbIi TOK

0,1A

MakcmanbHbIi KOMMYTUPYEMbIit TOK 10A | 25A | 40A

TOK yTeuKM B 3aKpbITOM COCTOSHUM <10mMA

CkopocTb HapacTaHus Toka (di/dt) 50 A/mkc

Q\A;JE)VlmaanbM MMMyIbC TOKA BO BKIIOYEHHOM COCTOSHMM (< 120 A 300 A 410A
[lnanasoH HanpsiKeHUs NUTaHNS Harpy3sKku 40...440 VAC

YacTtoTa MCTOYHMKA MUTAHWS Harpy3ku 50y

MakcumanbHoe NMKOBOE HanpsikeHe 900 VAC (9 knacc)

Tennosoe conpoTuBneHe nepexog — ocHoaHue (Rthjc) 221°CBr | 125°CBr | 1,13°C/Br
MakcumanbHas Temnepartypa p-n nepexoga (Tjmax) 125°C

MowHocTb paccemsanus (Dissipation) 1,18 B1/A | 1,13 B1/A | 1,12 B1/A
[NageHue HanpsKeHWst B KOMMYTUPYEMOIA Lieni BO BKITKOYEHHOM <16V

COCTOAHUN '

CKOpOCTb HapacTaHus! HaNPSKEHUS! B 3aKPBITOM COCTOSHUN 500 B/ic

(dVv/dt)

12t (< 10 mc) 85 Ac [ 450 A2c | 840 A%
OnekTpuyeckast NPOYHOCTb U30NsILMM 2500V B TeYeHmne 1 MUHYTbI
ConpoTuBreHe 13onsumm 500 MOw (npu 500 VDC)

Tabnuya 10 — xapakmepucmuku 8b1xo0Hol uenu TTP cepuu HD-xx44.ZA2 (= 60 A)

Mapametp 3HayeHue
HomuHanbHbiit Tok TTP 60 A [ 80A
Tun BbIXOAHbIX CUMOBbIX 3IEMEHTOB TupucTopl
Tun KOMMyTUPYEMON CETH OpHodhasHas/TpexdasHas
Bwa kommyTupyemoro Toka [MepemeHHbIit

Bua koMmyTaLum:

C KoHTporem nepexofa yepes «0»

MUHUMATbHBIA KOMMYTUPYEMBbI TOK

0,1A

MakcmanbHbIi KOMMYTUPYEMbIii TOK 60 A [ 80A

TOK yTeYKM B 3aKPbITOM COCTOSHUM <10mA

CkopocTb HapacTaHus Toka (di/dt) 50 Almkc

Q\A;h:l(;manbnbm MMNYTbC TOKA BO BKMIOYEHHOM COCTOSHIM (< 780 A 1000 A
[lnanasoH HanpsKeHWs NUTaHWS Harpysku 40...440 VAC

YacToTa MCTOYHMKA MUTAHWS Harpysku 50 Iy

MakcumanbHoe NuKoBOe Hanpserue 900 VAC (9 knacc)

Tennosoe conpoTuBneH1e nepexof — ocHoBaHue (Rthjc) 0,67 °C/Bt | 0,52 °C/Br
MakcumanbHas Temnepartypa p-n nepexoga (Tjmax) 125°C

MouwHocTb paccensanus (Dissipation) 0,67 °C/Bt [ 052 °ClBT
MapeHne HaNPSHKEHUS B KOMMYTVDYEMON LIEMN BO BKITKOYEHHOM | 16V

COCTOSIHUM 7

CKOpOCTb HapacTaHust HANPSYKEHUS B 3aKPBITOM COCTOSHUN 500 B/wic

(dVv/dt)

2t (< 10 mc) 1800 A% | 3200 A
OnekTpuyeckas NPOYHOCTb U30NsILMM 2500 V B TEYEHME 1 MUHYTBI
ConpoTuBreHue uonsuuv 500 MOm (npu 500 VDC)

Tabnuya 11— obwue mexHuyeckue xapakmepucmuku TTP ceputi HD-xx44.ZD3 / ZA2

Mapametp

3HaueHune

Temnepatypa okpyxatlLueii cpefpl

-30...+70 °C

OxnaxpaeHve

BosaywiHoe
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MaTepman OCHOBaHUA

Megb HUKENMpoBaHHas

MH,EIVIKaLlVISI Hannyua ynpasndoLiero curHana

CeetoavoaHas

Tun MoHTaxa

ernneHme B/HTaMW Ha NIOCKOCTb

Macca

<150r

3.2.2 MoandmKaLmMm 1 HOMUHaNbHbIE TOKKU

Tabnuya 12 — moducpukayuu u HomuHasbHble moku TTP cepuli HD-xx44.ZD3 / ZA2

Mogudmkauma TTP HomuHanbHbIN TOK Harpy3ku
HD-1044.ZD3, HD-1044.ZA2 10A
HD-2544.ZD3, HD-2544.ZA2 25A
HD-4044.ZD3, HD-4044.ZA2 40A
HD-6044.ZA2 60 A
HD-8044.ZA2 80A

3.2.3 TabapuTHbIe pa3mepbl
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PucyHok 8 — 2abapumHble u ycmaHo804Hble pasmepsl TTP cepuli HD-xx44.ZD3 / ZA2

Tabnuya 13 - MoMeHm 3amsixku Knemm 01 noOKmoYeHus Haepysku TTP cepuu HD-xx44.ZD3 / ZA2

Pa3mep pe3b0obl MomeHT 3aTaxKu
M3 0,4 H*m
M5 2 H*m
3.2.4 CxeMbl noaknoyeHus
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PucyHok 9 - cxema nodkmoyeHusi TTP cepuu HD-xx44.ZD3
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PucyHok 10 — cxema noOkmodeHus TTP cepuu HD-xx44.ZA2 (Moducbukayuu ¢ CUMUCMOPHBIM 8bIX000M)
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PucyHok 11— cxema nodkmoyerus TTP cepuu HD-xx44.ZA2 (moducbukayuu ¢ mupucmopHbIM 8b1xo00Mm)

3.3 Texnunyeckue xapakrepuctukn TTP cepun HD-xx25.DD3

OnHodhasHble TBEpAOTEMbHbIE perie 3O CEpUM NpeaHa3HaueHb! s KOMMYyTaLuK Lienei nuTa-
HIsi PE3VCTUBHOM UM MHAYKTUBHOM Harpy3KkiM MOCTOSIHHOTO TOKa, a Takke A/s YCUNeHWUst curHana npu
NOAKIIOYEHUN Heckombkux TTP Kk oAHOMY peryrupytoLLemy npuGopy ¢ HeGOMbLION Harpy3ouHoii cro-
COGHOCTbIO €r0 BbIXOAA.

3.3.1 TexHnyeckme xapakTepucTukn

Tabnuya 14— xapakmepucmuku exodHoll yenu TTP cepuu HD-xx25.DD3

MNapametp 3HayeHue
Mopgens TTP HD-xx25.DD3
Tun ynpaBnsoLero curHana [IMCKpeTHbII CUrHaN HanpsikeHns
[lnanasoH HanpsKeHWs ynpaBsnsIoLLero curHana 5...32VDC
HanpsikeHue rapaHTMpOBaHHOTO BKITOYEHMS >5VDC
HanpsixeHue rapaHTMpOBaHHOTO BbIKIOYEHNS <1VDC
Tok noTpebneHus Lienu ynpasneHus <31,5mA (20,5 mA)
Bpemsi BkmtoyeHms <5mc
Bpewmst BbIkntoYeHus <5mc
MakcumanbHas YactoTa nepekrioyeHus <100y

Tabnuya 15 xapakmepucmuku bixo0Hol yenu TTP cepuu HD-xx25.D0D3

Napametp 3HayeHue
HomuHanbHbiit Tok TTP 10A [ 25A [40A
Tun BbIXOAHbIX CUMOBbIX SNEMEHTOB TpaH3ucTopbl
Tun KOMMyTUPYEMON CETH OpHodpasHast
Bua kommyTMpyemoro Toka [MoCTOSHHbIN
MUHUMATbHbIA KOMMYTUPYEMBbI TOK 0,002 A
MakcumanbHbIi KOMMYTUPYEMbIN TOK 10A [ 25A [ 40A
TOK YTEYKM B 3aKPbITOM COCTOSIHUMN <10vA
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CkopocTb HapacTaHus Toka (di/dt) 100 A/mkc
z\/sla%:lﬂl\g)anwbm MMNYITHC TOKa BO BKITKOHEHHOM COCTORHAM | o 250 A 380 A
[lnanasoH HanpsKeHWsi NUTaHWS Harpysku 12...250 VDC
MakcumanbHoe NuKoBOe HanpsxeHue 400 VDC (4 knacc)
Tennosoe conpoTuBeHne nepexoa — ocHosaxue (Rthjc) 2,21°C/Br__ [ 148°C/BT [ 1,26 °C/Br
MakcumanbHas Temnepatypa p-n nepexoga (Tjmax) 150°C
MowwHocTb pacceusatus (Dissipation) 1,18 BT/A | 1,14 BT/A | 1,12B1/A
[Magenne HanpsXKeHNs B KOMMYTUPYEMOA Lieni BO BKITHO- <19V
YEHHOM COCTOSIHW ’
CKopOCTb HapacTaHWs! HaNPSXKEHUS B 3aKPbITOM COCTOSI- 1000 Blmke
Hum (dV/dt)
ConpoTUBEHME BO BKITIONEHHOM COCTOSHMUM 70 MOm | 50 MOm | 40 MOm
OnekTpuyeckas NPOYHOCTb U30NsLMM 2500 V B TEYEHME 1 MUHYTBI
ConpoTuBrexue nsonsauum 500 MOwm (npu 500 VDC)
Tabnuua 16 — obwue mexHuyeckue xapakmepucmuku TTP cepuu HD-xx25.DD3
Mapametp 3HayeHue
TemnepaTypa OkpyxatoLen cpesbl -30...+70 °C
OxnaxaeHue BoagywHoe
Marepuan ocHoBaHus Megb H1KenupoBaHHas
VIHQVKaLWs HanuaWs ynpaensioLLEro curHana CseToauogHas
Tun MoHTaxa KpenneHue BUHTaMM Ha MIOCKOCTb
Macca <150r

3.3.2 MoandmkaLmm 1 HOMUHaNbHbIE TOKK

Tabnuua 17 — moducbukayuu u HomuHasnbHble moku TTP cepuu HD-xx25.D0D3

Moandmkaums TTP HomuHanbHbIA TOK Harpy3ku
HD-1025.DD3 10A
HD-2525.DD3 25A
HD-4025.DD3 40A
3.3.3 NabapuTHbIe pa3mepbl
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—11
% S % N>

48
57

©

e

44 N_2 buHma M3x6 20 0,

PucyHok 12 — 2abapumHble u ycmaHos0o4Hble pasmepb! TTP cepuu HD-xx25.DD3

@]

Tabnuya 18 - MomeHm 3amsixku Knemm 01 noOkmoyeHus Haepysku TTP cepuu HD-xx25.DD3
Pa3amep pe3bobi MomeHT 3aTsikku
M3 0,4 H*m
M5 2 H*m

20



3.3.4 Cxema nogknioveHus
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PucyHok 13 - cxema nodkmoderus TTP cepuu HD-xx25.DD3

3.4 TexHnyeckue xapaktepuctuku TTP cepuit HD-xx44.VA / 22.10U / 25.LA

TTP aTUX Cepuit peKOMeHOBaHbI K NPUMEHEHNIO ANt NPOCTLIX CITy4aes HenpepbIBHOTO perymnu-
POBAHS HaNPSKEHWS PE3UCTUBHOM Harpyski B AnanasoHe oT =10 B 40 HOMUHAMNBHOTO HanpsKeHNs
MUTaHWUS Harpysky (Hanpumep, ANs PerynupoBaHus MOLWHOCTM TAHOB UMK YPOBHS OCBELLEHHOCTH).

3.4.1 TexHnyeckme xapakTepucTuKn

Tabnuya 19 — xapakmepucmuku exo0HbIx uyenell TTP cepuli HD-xx44.VA /22.10U/ 25.LA

Mapametp 3HaveHue

Mogens TTP HD-xx44.VA HD-xx22.10U HD-xx25.LA
lMepemeHHbIit peanctop: 470 kOM/0.5 | YHudmumposak- VHMbMLMOBAH-

Tun ynpaBnsioLLero cur- BT npu HomuHansHoM Unwr=220 B, HbIl CUrHan AMLVD

Hblit CUTHan Toka

Hana 560 kOm/0,5 BT npu HOMMHaNLHOM HanpskeHus 420 WA
Unr=380 B 0...10 B!

BxogHoe conpoTuBneHve — 24 kOm <0,4 kOm

[anbBaHW4eckas pa3ssiska

M Het Ectb
C BbIXOJHOW Lienbio

Tabnuya 20 - xapakmepucmuku ebixodHol yenu TTP cepuu HD-xx44.VA

Mapametp 3HayeHve
HoMuHanbHbli Tok TTP 10A | 25A | 40A
Tun BbIXOAHbIX CUMOBbIX 3NEMEHTOB Cummctopsl (TRIAC)
Tun KOMMYTUPYEMOi CeTH OpHodhasHas
Buna koMmyTUpyemMoro Toka lMepemeHHbI
Bua kommyTaumu: $a3oBoe ynpaBneHe CUMMCTOPOM
MuHUManbHbIA KOMMYTUPYEMbII TOK 0,1A
MakcumanbHbIi KOMMYTUPYEMbIN TOK 10A [ 25A [ 40A
TOK yTeYKM B 3aKPbITOM COCTOSHUM <10MA
CkopocTb HapacTaHus Toka (di/dt) 50 A/mkc
?ia;(gmmn;?nbubm MMYIbC TOKA BO BKITKHEHHOM COCTOSHUM | 4o 300 A 40 A
[lnanasoH perynmpoBaHus HanpskeHns 10... 440 VAC
HoMWHanbHoe HanpshxeHne NUTaHUs Harpy3ku 220/380 VAC
[lonycTMoe OTKMOHEHWE BbIXOAHOIO HaNpsKeHUs 15 VAC
[MageHne HanpsKeHWst Ha CUMOBbIX kNeMMax pene <3 VAC
YacToTa MCTOYHWKA MUTaHWS Harpysku 50 My

T— paboyull duana3oH ynpasnstouie2o cueHana cocmasnsiem 2...10 B. [pu omcymecmeuu / 06pbige ynpasnsiowieso cueHana umu
npu e20 3HayeHuu < 2 VDC 8 yenu Hazpysku bydem npucymemeosams MUHUMarbHbIU yposeHb Hanpsxerus < 10 VAC.
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MakcumanbHoe nukoBoe HanpaxexHue

900 VAC (9 knacc)

Tennosoe conpoTuBneHe nepexof — ocHoBaHue (Rthjc) 221°CBr | 125°C/Br [ 1,13°ClBT
MakcumanbHas Temnepatypa p-n nepexoga (Tjmax) 150°C

MowHocTb paccemsanus (Dissipation) 221°CBr | 1,25°C/Br [ 1,13°C/BT
CKOpOCTb HapacTaHs! HanpsHKeHUs B 3aKPbITOM COCTOS-

v (dV/dt) 500 B/mke

2t (< 10 mc) 128 A% | 450 A | 840 A%

CocTosHre pene npu OﬁprBe nm6o OTCYTCTBUW BXOAHOIO
curHana

BKrto4YeHO € MUHUMarbHBIM BbIXOAHBIM Hanps-
KEeHem

OnekTpuyeckas NPOYHOCTb U30NALM

2500 V B TeYeHne 1 MUHyTbI

COI'IpOTVIBJ'IeHMe nsonauumn

500 MOwm (npu 500 VDC)

Tabnuya 21 — xapakmepucmuku 8bixo0Hol uenu TTP cepuu HD-xx22.10U

MapameTp 3HayeHune
HomuHanbHbilii Tok TTP 10A [ 25A [ 40A
Tun BbIXOAHBIX CUIOBbIX 3NIEMEHTOB Cumnctopsl (TRIAC)
Tun KOMMyTUPYEMON CETH OpHodpasHast
Bua kommyTHpyemoroToka [MepemeHHbIit
Bug kommyTaumu: $a3oB0e ynpaBneH1e CMMMCTOPOM
MUHUMATbHBIA KOMMYTUPYEMBbII TOK 0,1A
MakcmanbHbIi KOMMYTUPYEMbIii TOK 10A I 25A I 40A
TOK yTEYKM B 3aKPbITOM COCTOSHWM <100 mA
CkopocTb HapacTaHus Toka (di/dt) 50 Almkc
z\ia?ml\gnwmﬂ MMIYITbC TOKa BO BKITIO|YEHHOM COCTOSHMN | 4o o 300 A 410A
[lnanasoH perynupoBaHus HanpskeHus 10...220 VAC
HomuHanbHoe HanpshkeHne MUTaHUs Harpyskv 220VAC
[lonycTMoe OTKNOHEHME BbIXOAHOTO HANPSBKEHUS +15 VAC
[NafeHre HanpsKeHWs Ha CUIOBbIX KNeMMax pene <3 VAC
YacTtoTa MCTOYHMKA MUTAHWS Harpy3ku 50 Iy
MakcumanbHoe NUKOBOE HanpskeHue 600 VAC (6 knacc)
Tennosoe conpoTuBneH1e nepexof — ocHoBaHue (Rthjc) 221°CBr | 1,25°CBtr [ 1,13 °C/Br
MakcumanbHas Temnepartypa p-n nepexoga (Tjmax) 125°C
MouwHocTb pacceusanusi (Dissipation) 1,17 BT/A [ 1,15B1/A [ 1,12B1A
CKOpOCTb HapacTaHUs HaNPSKEHNS B 3aKPbITOM COCTOS- 500 B/mkc
Hum (dV/dt)
2t (< 10 mc) 128 A% [ 450 A% [ 840 A%

CocTosHue pene npu 06pbiBe NGO OTCYTCTBUM BXOSHOTO
curHana

anI BKINOYEHUM JonycKaeTca umnynbc HOMU-
HanbHOro HanpsAXeHud, nanee BKMKYEHO C MU-
HAManbHbLIM HanpAXeHWeM NuTaHna

SHEKTPM"IBCKBH NPOYHOCTb U30oNALNK

2500 V B TeYeHMe 1 MUHYTBI

COI'IpOTI/IBJ'IeHMe nsonauuu

500 MOm (npu 500 VDC)

Tabnuya 22 — xapakmepucmuku 8bixo0HouU yenu TTP cepuu HD-xx25.LA (< 40 A)

MapameTp 3HayeHune
HomuHanbHbiit Tok TTP 10A [ 25A [[40A
Tun BbIXOAHbIX CUMOBbIX 3NEMEHTOB CumucTopsl (TRIAC)
Tuvn KOMMyTUPyEMOIl ceTh OpHodasHas
Bua kommyTMpyemoro Toka lMepemeHHbIit
Bug kommyTaumu: $a30B0e ynpaBneH1e CUMMCTOPOM
MWHUMaIBHBI KOMMYTUPYEMbIi TOK 0,1A
MakcmanbHbIi KOMMYTUPYEMbIi TOK 10A | 25A | 40A
TOK yTEYKM B 3aKPbITOM COCTOSHUM <100 A
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CkopocTb HapacTaHus Toka (di/dt) 50 A/mkc

?ia;(g:lﬂl\g)al‘leblM MMNYITbC TOKa BO BKIIIO|HEHHOM COCTORHAM | 1o o 300 A 410A
[lnanasoH peryn1poBaHust HanpskeHust 10...250 VAC

HomuHanbHoe HanpskeHne MUTaHUs Harpysku 220VAC

[lonycTMoe OTKNOHEHWE BbIXOAHOTO HAaNPSHKEHNS: +10 VAC

[NageHve HaNPsSXKEHNS Ha CUOBbIX KNeMMax pene <3 VAC

YacToTa MCTOYHWKA NMUTaHWS Harpysku 50y

MakcumanbHoe N1KOBOE HanpshkeHne 900 VAC (9 knacc)

TennoBoe conpoTUBneHne nepexog — ocHoBaHue (Rthjc) 2,21 °C/Bt | 1,25 °C/Bt | 1,13 °C/Bt
MakcumanbHas Temnepatypa p-n nepexoga (Tjmax) 125°C

MouwHocTs paccemsanus (Dissipation) 1,18BA [ 114BT/A__ [ 1,12BTA
CKopoCTb HapacTaHWs! HaNPSKEHUS B 3aKPbITOM COCTOSI- 500 BIvkc

Hum (dV/dt)

2t (< 10 mc) 128 A | 450 Ax | 840 A

CocTosHne pene npu OﬁprBe nm6o OTCYTCTBUW BXOAHOMO
curHana

[Tpu BKNKOYEHUM JOMYCKAETCS UMMYNBC HOMM-
HanbHOrO HanpsKeHus, Aanee BKOYEHO C MU~
HUMarbHbIM HaNPsKEHUEM NUTaHNS!

OnekTpuyeckas NPOYHOCTb U30MALM

2500 V B TeYeHMe 1 MUHyTbI

COI'IpOTMBJ'IeHMe nsonauumn

500 MOwm (npu 500 VDC)

Tabnuya 23 — xapakmepucmuku 8bixo0HoU yenu TTP cepuu HD-xx25.LA (= 60 A)

Napametp 3HayeHue
HomuHanbHbiit Tok TTP 60A [ 80A
Tun BbIXOGHBIX CUIOBbIX 3NIEMEHTOB Cumuctopsl (TRIAC)
Tun KOMMyTUPYEMON CETH OpHodasHas
Bua kommyTHpyemoro Toka lMepemeHHbIi
Bupa kommyTaumm: ®da30B0e ynpaBneHne CUMMCTOPOM
MUHUMATbHBIA KOMMYTUPYEMbI TOK 0,1A
MakcmanbHbIi KOMMYTUPYEMbIii TOK 60 A [ 80A
TOK YTEYKM B 3aKPbITOM COCTOSHMMN <10mA
CkopocTb HapacTaHus Toka (di/dt) 50 A/mkc
MakcmanbHbIi UMAYFbC TOKa BO BKMIOYEHHOM COCTOSHIM 780 A 1000 A
(< 10mc)
[lnanasoH peryn1poBaHnst HanpskeHUst 10...250 VAC
HoMWHanbHoe HanpshxeHre NUTaHUs Harpy3ku 220VAC
[lonycTMoe OTKMOHEHWEe BbIXOAHOTO HaNPsKeHUs +10 VAC
[Magerne HanpsKeHNs Ha CUMOBbIX KNemMax pene <3VAC
YacToTa MCTOYHWKA MUTAHNS Harpy3Kki 50 My
MakcumanbHoe N1KOBOE HanpsikeHue 900 VAC (9 knacc)
Tennoeoe conpoTuBneHe nepexof — ocHoBaHwe (Rthjc) 0,67 °C/Bt | 0,52 °C/Bt
MakcumanbHas Temnepatypa p-n nepexoga (Tjmax) 125°C
MowwHocTb paccensanus (Dissipation) 1,06 BT/A | 1,02 B/A
CKOpOCTb HapacTaHUs HaNPSKEHUS B 3aKPbITOM COCTOS- 500 B/mkc
Hun (dV/dt)
2t (< 10 mc) 1800 A%c | 3200 A

CocTosiHMe pene npu 00pbIBe NGO OTCYTCTBUN BXOAHOMO
curHana

I'IpM BKIO4EHUN fonycKkaeTca uMnynbCc HOMK-
HanbHOro HanpaAXeHua, aanee BKNKOYEHO C Mu-
HUManbHbIM HaNPsXXeHWem nuTaHna

SJ'IeKTqueCKaﬂ NPOYHOCTL U3onALNK

2500 V B TeYeHre 1 MUHYTbI

ConpoTuBneHue uonsuum

500 MOwm (npu 500 VDC)
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Tabnuya 24 — obuwjue mexHudeckue xapakmepucmuku TTP ceputi HD-xx44.VA / 22.10U / 25.LA

Mapametp 3HaueHue
TemnepaTypa okpyxatoLen cpegbl -30...+70 °C
Oxnaxgaerue BosaywiHoe
Megb H1KenupoBaHHas;
Antomunmii (ans cepumn HD-xx22.10U)

Matepuan ocHoBaHus

VIHaVKauWs HannaWs ynpaenstoLLEro curHana CeetoavopHas

Tun MoHTaxa KpenneHve BMHTamMu Ha NNOCKOCTb
<150r;

Macca

<135 r (ans cepum HD-xx22.10U)

3.4.2 MoaundmKkaumm U HOMUHaNbHbIE TOKKU

Tabnuya 25— moducpukayuu u HomuHasbHble moku TTP cepull HD-xx44.VA /22.10U / 25.LA

Mogudmkauma TTP HoMMHanbHbIW TOK Harpy3ku
HD-1025.LA, HD-1044.VA, HD-1022.10U 10A
HD-2525.LA, HD-2544.VA, HD-2522.10U 25A
HD-4025.LA, HD-4044.VA, HD-4022.10U 40A
HD-6025.LA 60A
HD-8025.LA 80A

3.4.3 F'abapuTHble pa3mepsbl
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PucyHok 14 — 2abapumHble u ycmaHos0oqHble pasmepbi TTP cepuli HD-xx44.VA, HD-xx25.LA

Tabnuya 26 - MoMeHm 3amsbxku Knemm 01 noOknkoqeHus Haepysku TTP cepuli HD-xx44.VA, HD-xx25.LA
Pa3amep pe3bobi MomeHT 3aTsixku
M3 0,4 H*m
M5 2 H'm
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PucyHok 15— 2abapumHble u ycmaHos0o4Hble pasmepb! TTP cepuu HD-xx22.10U

Tabnuya 27 - MoMeHm 3amsxKu Kemm 05151 noOkmoyeHus Haepysku TTP cepuu HD-xx22.10U

Pa3mep pe3b0obl MomeHT 3aTaxKu
M4 1,2 H*'m
M5 2H™
3.4.4 CxeMbl NOAKNIOYEHUA
Harpyska

T |
0 0
! | b
2= i % é i
| [ | N
eQ i . 55 s HanpsikeHute
&g PN = §ZE oNY e e
o | % a Py Harpysku
ES I 58 I -
2s i =8 i
! . T
q | Lot
L H Harpyaxa
PucyHok 16 — cxema nodknroyerus TTP cepuu HD-xx44.VA
VICTOuHIK Harpyska
nuTaHus l) | | C)
T T . T )
gs23 -
X 2289 AN HanpsbkeHve
N E§ é; ;E ! “\U_ M- nyranma
g 8a g Ee Harpyaku
o R s 8 ' T
CurHan 3) | | L 0) —
4.20wA . hil Harpyska

PucyHok 17 — cxema nookmoveHus TTP cepuli HD-xx25.LA
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PucyHok 18 — cxema nodknioqerus TTP ceputi HD-xx22.10U

3.5 TexHuyeckue xapakrepuctmkn TTP cepun HDH-xx44.ZD3

OpHodhasHble 06LenpOMbILLNEHHbIE TBEPAOTENbHbIE PEne 3TOW Cepumn NpeaHasHayeHsl Ans
KOMMYTaLWW Lienein N1TaHns MOLYHBIX Harpy3ok B OAHOMA3HO 1nn TpexdasHon ceTu.

3.5.1 TexHnueckme xapakTepucTuku

Tabnuya 28— xapakmepucmuku 8xo0Hol yenu TTP cepuu HDH-xx44.ZD3

Mapametp 3HayeHve
Mogenb TTP HDH-xx44.ZD3
Tun ynpaBnsitoLero curHana [VCKpETHbIIA CUrHAN HanpsKeHNst
[lnana3oH HanpsKeHWst yNpaBnsIoLLero curHana 3...32VDC
HanpshkeHne rapaHTMpOBaHHOTO BKIIOYEHUS! >23VDC
HanpshkeHne rapaHTMpOBaHHOTO BbIKMHYEHNS <1VDC
Tok noTpebnexus Lienv ynpaenexns < 18 mA (+0,5 MA)
Bpems BKNtoYeHus <10 mc npm =50 'y
Bpems BbIKnOYEHNs <10 mc npm =50 'y
MakcumarnbHas 4actoTa nepekiyeHus <50 'y npu =50 Iy

Tabnuya 29 — xapakmepucmuku 8b1xo0HoU yenu TTP cepuu HDH-xx44.ZD3 (< 80 A)

Mapametp

3HavyeHue

HomuHanbHbI Tok TTP

60 A

[ 80A

Tun BbIXOZHBIX CUIOBbIX 3NIEMEHTOB

SCR - Tupuctop

Tuvn KOMMyTUPyEMOil ceTn

OpHodbasHas/TpexdasHas

Bua KoMMyT1pyemoro Toka

IMepemeHHbI

Bua kommyTayum:

C koHTponem nepexoga Yepes «0»

YEHHOM COCTOAHUU

MuHUManbHbIA KOMMYTUPYEMbII TOK 0,1A

MakcumanbHbIi KOMMYTUPYEMbIN TOK 60 A [ 80A

TOK yTEYKM B 3aKpbITOM COCTOSHUM <10MA

CkopocTb HapacTaHus Toka (di/dt) 100 A/mkc

MakcumanbHblit IMMYTbC TOKa BO BKIOYEHHOM COCTOSHUM 880 A 1200 A
(= 10mc)

[lnanasoH HanpsKEHNs NUTaHNS HarpysKku 40..440 VAC

YacToTa MCTOYHWKA MUTaHWS Harpysku 50 My

MakcumarnbHoe NUKOBOE HanpshkeHue 900 VAC (9 knacc)

Tennosoe conpoTuBneHe nepexof — ocHoBaHue (Rthjc) 0,65 °C/Bt [ 049 °C/BT
MakcumanbHas Temnepatypa p-n nepexoga (Tjmax) 125°C

MowwuHocTb pacceumsanusi (Dissipation) 1,17 B1/A [ 1,15B1/A
lMapeHve HanpshkeHWs! B KOMMYTUPYEMON LIeNny BO BKITHO- <16V
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CKOpOCTb HapacTaHusa HanpsAXeHna B 3aKpbITOM COCTOA-

uw (dV/d) 500 B/mke

12t (< 10 mc) 2400 A% [ 4000 A
OnekTpuyeckas NPOYHOCTb U30NSLMM 2500 V B TeYeHME 1 MUHYTHI
ConpoTvBreHue 13onsuum 500 MOwm (npu 500 VDC)

Tabnuya 30 - xapakmepucmuku ebixodHol yenu TTP cepuu HDH-xx44.ZD3 (= 100 A)

MapameTp

3HavyeHune

HomuHanbHbI Tok TTP

100 A [ 120A

Tun BbIXOAHBIX CUIOBbIX 3NIEMEHTOB

SCR - Tupuctop

Tun KOMMyTUPyEMOil CeT

OpHodasHas/TpexdasHas

Bua koMmyTMpyemoro Toka

lMepemeHHbIi

Bua koMmyTaLum:

C KoHTponewm nepexoga yepes «0»

MWHUMaIIbHBI KOMMYTUPYEMbIii TOK

0,1A

MakcmanbHbIi KOMMYTUPYEMbIt TOK 100 A | 120 A
TOK yTEYKM B 3aKPbITOM COCTOSHUM <10mA

CkopocTb HapacTaHus Toka (di/dt) 100 A/mkc

MaKkcumanbHblit MMYTbC TOKa BO BKIOYEHHOM COCTOSIHIM 1600 A 1800 A
(= 10mc)

[lnanasoH HanpsKeHWs MUTaHWS Harpysku 40...440 VAC

YacTota MCTOYHMKA MUTAHWS Harpy3ku 50 My

MakcumanbHoe N1KOBOE HanpsikeHne 900 VAC (9 knacc)

Tennosoe conpoTuBneH1e nepexog — ocHoBaHue (Rthjc) 0,39 °C/Bt | 0,34 °C/Br
MakcumanbHas Temnepartypa p-n nepexoga (Tjmax) 125°C

MowHocTb paccemsanus (Dissipation) 1,11 B1/A | 1,09 BT/A
[MageHue HanpsKeHWst B KOMMYTUPYEMOA Lieny BO BKITHO- <16V

YEHHOM COCTOSHWM '

CKOpOCTb HapacTaHWs! HaNPSHKEHUS B 3aKPbITOM COCTOSI- 500 B/mkc

Hum (dV/dt)

2t (< 10 mc) 6000 A%c | 8500 A%
OnekTpuyeckas NPOYHOCTb U30NsILMM 2500 V B TeYeHne 1 MUHyTbI
ConpoTuBreHue uonsuuv 500 MOwm (npu 500 VDC)

Tabnuuya 31- 0bwue mexHuyeckue xapakmepucmuku TTP cepuu HDH-xx44.ZD3

Mapametp 3HayeHue
TemnepaTypa okpyxatoLLeit cpefbl -30...470 °C
OxnaxpaeHue BospywuHoe
Matepuan ocHoBaHusi Megb HuKenupoBaHHas
WHamKaLms Hannams ynpaensitoLLero curHana CaeToanoaHas

Tun MoHTaxa

ernneHme B/HTaMW Ha NNOCKOCTb

Macca

<150r

3.5.2 Moandmkaumm n HOMMHaNbHbIE TOKK

Tabnuya 32 — moducpukayuu u HomuHambHbie moku TTP cepuu HDH-xx44.ZD3

Moaudmkauma TTP HomuHanbHbIA TOK Harpy3ku
HDH-6044.ZD3 60 A
HDH-8044.ZD3 80A
HDH-10044.2D3 100 A
HDH-12044.ZD3 120A
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3.5.3 NabapuTHbIe pa3mepbl
4,25 85 125

B
D\

A\

48

©

e

44

2

2 buwma M5x8 27"

2 burma M3x6 20

57

0

PucyHok 19 — 2abapumHble u ycmaHo804Hble pasmepb TTP cepuu HDH-xx44.ZD3

Tabruya 33 - Momerm 3amsxku Kiemm 05151 noOkmioyeHus Haepysku TTP cepuu HDH-xx44.ZD3

Pa3mep pe3bobI MomeHT 3aTsxku
M3 0,4 H*m
M5 2 H*'m
3.5.4 Cxema nogknioveHus
"1 Py Harpyaka
| | \U
1
! 23
i =52
i S8F
- | \\\\ 3 E_ i N -
Yrpasnsioui! ES eg TIU iy Homprerne
oarvan | Els N nuTaHus
. | 238 o Harpysk
i 2a8 -
! | g2
L(3) L1 %)
L Y Harpyaka

PucyHok 20 — cxema noOkntodeHus TTP cepuu HDH-xx44.ZD3

3.6 Texnunyeckue xapakrepuctuku TTP cepuin BDH / SBDH-xx44.ZD3

BDH-xx44.ZD3 - opHothasHble TBEPAOTENbHBIE PENE B KOPMYCE MPOMbILLINEHHOMO CTaHAApTa.
SBDH-xx44.ZD3 - cepwns B kopryce YMeHbLUEHHbIX rabapuTtoB. [pegHasHaveHbl Ans KOMMYTaLun Le-
nei MUTaHNs MOLLHBIX Harpy30K PE3VCTUBHOO U MHAYKTVBHOTO TWNa B O4HOMA3HON Ui TpexcasHoi

ceTu. [lnanasoH HOMUHarbHbIX TOKOB — A0 250 A.

3.6.1 TexHnyeckme xapakTepucTUKM

Tabnuya 34 — xapakmepucmuku exo0Holi uenu TTP ceputi BDH / SBDH-xx44.ZD3

Mapametp 3HayeHune
Mopgens TTP BDH-xx44.ZD3 | SBDH-xx44.ZD3
Tun ynpaBnsitoLLero curHana [IMCKPETHbIA CUrHAN HaNpPsKEHNs!
[lnanasoH HanpsKeHWst yNpaBnsIoLLEero curHana 3...32VDC
HanpsikeHue rapaHTMpOBaHHOTO BKITOYEHNS >3VDC
HanpsikeHWe rapaHTUPOBAHHOTO BbIKMKYEHUS <1VDC
Tok noTpebneHns Lenu ynpaenexus < 15MA (0,5 MA) | < 16 MA (0,5 MA)

BpeMﬂ BKMHOYeHUs

<10 mc npm =50 Iy

BpeMﬂ BbIKMKOYeHNA

<10 mc npm =50 Iy
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MakcumanbHas yactoTa NnepeknYeHns

< 50 Iy npm =50 Iy

Tun knemm uenu ynpaenexusa

Pasbem Faston cepum 0,110"

Tabnuua 35 — xapakmepucmuku 8bixo0HouU yenu TTP cepuu SBDH-xx44.ZD3 (< 100 A)

Mapametp 3HayeHvne
HomuHanbHbiit Tok TTP 60 A [ 80A [ 100A
Tvn BbIXOAHbIX CUMOBbIX SNEMEHTOB SCR - TupucTop
Tun KOMMyTUPyEMOil CeT OpHodasHas/tpexdastas
Bua kommyTHpyemoro Toka IMepemeHHblit
Bua kommyTaumu: C koHTponem nepexofa yepes «0»
MWHUMAIIbHBI KOMMYTUPYEMbIii TOK 0,1A
MakcmanbHbIi KOMMYTUPYEMbIt TOK 60 A [ 80A [ 100A
TOK yTeYKM B 3aKPbITOM COCTOSIHUMN <10MA
CkopocTb HapacTaHus Toka (di/dt) 100 A/mkc
?ia;<gv";ng$nbnblm MMIYTTbC TOK8 BO BKITIO|HEHHOM COCTORHMN | gy o 1350 A 1800 A
[lnanasoH HanNpsKEHNs NUTaHNS Harpy3Kku 40...440 VAC
YacTtoTa MCTOYHMKA MUTAHWS Harpy3ku 50 Iy
MakcumanbHoe N1KOBOE HanpsikeHue 1200 VAC (12 knacc)
Tennosoe conpoTuBneHue nepexog — ocHoBaHue (Rthjc) 0,65°C/BT | 049°CBT ] 0,39 °C/BT
MakcumanbHas Temnepartypa p-n nepexoga (Tjmax) 125°C
MowHocTb paccemsanus (Dissipation) 1,15 B1/A | 1,13B1A [ 1,11BT/A
[Magerne HanpsKeHNs B KOMMYTUPYEMON Lieni BO BKITHO- <16V
YEHHOM COCTOSAHUM '
CKopOCTb HapaCTaHUs HaNPSKEHNS B 3aKPLITOM COCTOS- 500 B/mkc
Hum (dV/dt)
12t (< 10 mc) 2400 Ac | 4050 A% | 6000 Ac
OnekTpuYyeckas NPOYHOCTb U30NsLMM 2500 V B T€4€HME 1 MUHYTDI
ConpoTuBneHe 13onsLmum 500 MOw (npw 500 VDC)

Tabnuya 36 — xapakmepucmuku 8bixo0Hou yenu TTP cepuu SBDH-xx44.ZD3 (= 120 A)

MNapametp 3HaueHue
HomvHarnbHbilii Tok TTP 120 A [ 150 A
Tun BbIXOAHbIX CUMOBbIX SNEMEHTOB SCR - Tvpuctop
Tuvn KOMMyTUPyEMOIl ceTn OpHodasHas/TpexdasHas
Bua kommyTMpyemoro Toka MepemerHbli
Bug kommyTaumu: C koHTponem nepexopa 4epe3 «0»
MWHUMaIbHBI KOMMYTUPYEMbIiA TOK 0,1A
MakcuManbHblit KOMMYTUPYEMbII TOK 120A [ 150 A
TOK yTeYKM B 3aKPbITOM COCTOSHUM <10vA
CkopocTb HapacTaHus Toka (di/dt) 100 A/mkc
?ia;(gmmn;)anbnbm MMIYTTbC TOKa BO BKITIO|YEHHOM COCTOSHMN | o0 o 2600 A
[lnanasoH HanpsKeHWs MUTaHWS Harpysku 40...440 VAC
YacToTa MCTOYHMKA MUTAHWS Harpy3ku 50 My
MakcumarnsHoe NUKOBOE HanpskeHue 1200 VAC (12 knacc)
Tennosoe conpoTuBnEeH1e nepexof — ocHoBaHue (Rthjc) 0,34 °C/Bt | 0,27 °C/Br
MakcumanbsHas Temnepatypa p-n nepexoga (Tjmax) 125°C
MowwHocTb pacceusanusi (Dissipation) 1,09 BT/A | 1,08 Br/A
lMapeHve HanpshkeHst B KOMMYTUPYEMON Lienk BO BKIHO- <16V
YEHHOM COCTOSIHUM '
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CKOpOCTb HapacTaHua HanpAXeHUA B 3aKpbITOM COCTOA-

uw (dV/d) 500 B/mkc

12 (< 10 mc) 8700 A | 13600 A%
OnekTpuyeckas NPOYHOCTb U30NsLMM 2500 V B TeYeHME 1 MUHYTbI
ConpoTvBreHue 13onsumm 500 MOwm (npu 500 VDC)

Tabnuua 37 - xapakmepucmuku 8bixo0HoU uyenu TTP cepuu BDH-xx44.ZD3 (< 150 A)

Mapametp 3HayeHue
HomuHanbHbilii Tok TTP 100 A [ 120A [ 150 A
TVn BbIXOAHbIX CUMOBbIX SNEMEHTOB SCR - TpucTop
Tun KOMMyTUPyEMOil CeT OpHodasHas/tpexdastas
Bua kommyTupyemoro Toka lMepemeHHbIit
Bug kommyTaumu: C koHTponem nepexoga yepes «0»
MWHUMAIIbHBI KOMMYTUPYEMbIii TOK 01A
MakcmanbHbIi KOMMYTUPYEMbIit TOK 100 A | 120 A | 150 A
TOK yTEYKM B 3aKPbITOM COCTOSHUM <10mA
CkopocTb HapacTaHus Toka (di/dt) 100 A/mkc
z\ia;%mMngmbem MMIYITbC TOK8 BO BKITIO|HEHHOM COCTOSHAM | 4an o 2000 A 2600 A
[lnanasoH HanpsKeHWs MUTaHWS Harpysku 40...440 VAC
YacTtoTa MCTOYHMKA MUTAHWS Harpy3ku 50 Iy
MakcumanbHoe N1KOBOE HanpsikeHne 1100 VAC (11 knacc)
Tennosoe conpoTuBneHe nepexog — ocHoBaHue (Rthjc) 0,39°C/Br [ 034°CBT [ 027 °CBr
MakcumanbHas Temnepartypa p-n nepexoga (Tjmax) 125°C
MowHocTb pacceusanus (Dissipation) 1,11 B1/A | 1,09 BT/A | 1,08 BT/A
lMapeHve HanpshkeHNst B KOMMYTUPYEMON LieNnk BO BKIHO- <16V
YEHHOM COCTOSHWM ’
CKopOCTb HapaCTaHUs HaNPSKEHNS B 3aKPbITOM COCTOS- 500 B/mkc
Hum (dV/dt)
12t (< 10 mc) 7200 Ac | 9800 Azc [ 12800 Az
OnekTpuyeckas NPOYHOCTb U30NsILMM 2500 V B TeYeHue 1 MUHyTbI
ConpoTuBreHue uonsuum 500 MOm (npu 500 VDC)

Tabnuya 38 — xapakmepucmuku 8bixo0HoU uyenu TTP cepuu BDH-xx44.ZD3 (= 200 A)

Mapametp

3HaueHune

HomuHanbHbI Tok TTP

200 A [ 250 A

Tun BbIXOAHBIX CUIOBbIX 3NIEMEHTOB

SCR - Tupuctop

Tun KOMMyTUPYEMON CETH

OpHodpasHasi/tpexdasHast

Bug kommyTMpyemoro Toka

[epemeHHbIi

Bua koMmyTaLuu:

C KoHTponeM nepexofa Yepe3 «0»

MUHUMATbHBIA KOMMYTUPYEMbI TOK

0,1A

MakcmanbHbIin KOMMYTUPYEMbIii TOK 200 A [ 250 A

TOK yTEYKM B 3aKPbITOM COCTOSIHUM <10mA

CkopocTb HapacTaHus Toka (di/dt) 100 A/mke

?ia;(gm)anwbm MMIYITLC TOKa BO BKITKOHEHHOM COCTOSHAM | 40 3500 A
[lnanasoH HanpsKeHWs MUTaHWS Harpysku 40...440 VAC

YacToTa MCTOYHMKA MUTAHWS Harpy3ku 50 Iy

MakcumanbHoe NuKoBOe HanpsxeHue 1100 VAC (11 knacc)

Tennosoe conpoTuBREHe nepexof — ocHoBaHue (Rthjc) 0,21 °C/Bt | 0,16 °C/Bt
MakcumanbHas Temnepartypa p-n nepexoga (Tjmax) 125°C

MouwyHocTb paccensatms (Dissipation) 1,05 B1/A | 1,02 Br/A
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Mapexne HanpsxXeH1a B KOMMyTVIp\/eMOVI Lienn BO BKITO-

<16V
YEHHOM COCTOSHIM
CKopoCTb HapacTaHst HaNPSKEHS! B 3aKPbITOM COCTOS- 500 B/wic
Hum (dV/dt)
12t (< 10 mc) 26500 A | 45000 Az
OnekTpuyeckas NPO4HOCTb M30NALMM 2500 V B TEYEHME 1 MUHYTbI
ConpoTuBrexue usonsauum 500 MOm (npu 500 VDC)

Tabnuya 39 — obuwjue mexHudeckue xapakmepucmuku TTP ceputi BDH / SBDH-xx44.ZD3

Mapametp 3HayeHune
TemnepaTypa oKkpyxatoLueii cpefpl -30...+70 °C
Oxnaxgaexue BosaywiHoe
MaTepuan ocHoBaHusi Meb HUKenupoBaHHas
VHAVKaLMS Hanuyus ynpaBnsitoLLEro curHana CaeTtogmogHas

Tun MOHTaxa

ernneHme B/HTaMW Ha NIOCKOCTb

Macca

<180 r ans cepum SBDH-xx44.ZD3
< 235 gns cepun BDH-xx44.ZD3

3.6.2 Moaundmkaumm u HOMUHanbHbIE TOKKM

Tabnuua 40 — moducpukayuu u HomuHanbHble moku TTP ceputi BDH / SBDH-xx44.ZD3

Mogudmkauusa TTP HomuHanbHbIM TOK Harpy3ku

SBDH-6044.ZD3 60 A

SBDH-8044.ZD3 80A

SBDH-10044.ZD3, BDH-10044.Z2D3 100 A
SBDH-12044.ZD3, BDH-12044.Z2D3 120 A
SBDH-15044.2D3, BDH-15044.ZD3 150 A
BDH-20044.ZD3 200 A
BDH-25044.ZD3 250 A

3.6.3 MabapuTHbIe pa3mepbl
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PucyHok 21— 2abapumHble u ycmaHogouHble pasmepb! TTP cepuu SBDH-xx44.ZD3
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PucyHok 22 — 2abapumHble U ycmaHo804Hble pasmepb TTP cepuu BDH-xx44.ZD3

Tabnuya 41 - MoMeHm 3amsxku Knemm 015 noOK/i4eHus Haepysku TTP cepuu BDH-xx44.ZD3

Pa3mep pe3b0obl MomeHT 3aTaxKu
M5 2 H*m
M8 6 H*m
3.6.4 Cxema nogknoyeHms
_' ’%\ Harpy3ka
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PucyHok 23 - cxema nodkmoyerus TTP ceputi BDH / SBDH-xx44.ZD3

3.7 TexHnueckme xapaktepuctukn TTP cepuin GaDH / GwDH-xxx120.ZD3

TBepaoTenbHble pene AaHHbIX Cepui CMoMb3yTCs Ans 0BecneyeHns rapaHTMpOBaHHOMO 3a-
naca no TOKy NP1 KOMMYTaLM Harpy3oK C HenpeackasyeMbIM1 NyCKOBbIMU TOKamy (CBapouHoe 0bopy-
A0BaHNe, MOLLHAs MHOYKTMBHAS Harpyska, TpaHcopmaTopsl). [epekpbiBatoT camblil 6onbLLUoi Anana-
30H TOKOB Harpy3Kiu.

3.7.1 TexHnyeckme xapakTepuCcTUKn

Tabnuuya 42 — xapakmepucmuku 8xo0Hol yenu TTP ceputi GaDH / GwDH-xxx120.ZD3

MNapametp 3HayeHue
Mogenb TTP GaDH-xxx120.ZD3 | GwDH-xxx120.ZD3
Tun ynpaBnsitoLLEero curHana [IMCKPETHBIA CUTHaN HanpshkeHWst
[lnana3oH HanpskeHWs yNpaBnsIoLLero curHana 3...32VDC
HanpsikeHue rapaHTMpOBaHHOIO BKITHOYEHNS >3 VDC
HanpsikeHue rapaHTMpOBaHHOTO BbIKIHYEHNS <1VDC
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ToK noTpebneHus Lienu ynpaenexus

< 16 mA (0,5 vA)

BpeMﬂ BKIHO4EHMA

<10 mc npm =50 'y

Bpemsi BblkntodeHms

<10 mc npm =50 Iy

MakcumanbHas YactoTa nepekioyeHus

<50 Iy npv =50 Iy

Tun knemm Lenu ynpaBneHua

Pasbem Faston cepum 0,110"

Tabnuuya 43 — xapakmepucmuku 8b1xo0Hol uenu TTP cepuu GaDH-xxx120.ZD3

Mapametp 3HayeHue
HoMuHanbHblit Tok TTP 500 A | 600 A | 800 A
Tun BbIXOAHbIX CUMOBbIX SNEMEHTOB SCR - Tupuctop
Tun KOMMyTUPyEMOil CeT OpHodasHas/TpexdasHas
Bua kommyTHpyemoro Toka lMepemeHHbIi
Bua kommyTaumu: C koHTponem nepexopa 4epe3 «0»
MWHUMaIbHBI KOMMYTUPYEMbIii TOK 05A
MakcmanbHbIin KOMMYTUPYEMbIt TOK 500 A [ 600 A [ 800A
TOK yTEYKM B 3aKPbITOM COCTOSHUM <10MA
CkopocTb HapacTaHus Toka (di/dt) 150 A/mkc
MakcumanbHblit MAYNbC TOKa BO BKIOYEHHOM COCTOS- 5500 A 6500 A 9000 A
HUK (< 10Mmc)
[lnanasoH HanNpsKEHNs NUTaHNS Harpy3Kku 60...1000 VAC
YacTota MCTOYHMKA MUTAHWS Harpy3ku 50 My
MakcumanbHoe N1KOBOE HanpsikeHue 1600 VAC (16 knacc)
Tennosoe ConpoTUBMeHVe nepexof — ocHoarue (Rthjc) | 0,08°CBT | 0,07°C/BT | 0,05 °C/Bt
MakcumanbHas Temnepartypa p-n nepexoga (Tjmax) 125°C
MowHocTb paccemnsanus (Dissipation) 1,37 B/A | 1,34 BT/A | 1,28 BT/A
[Magenne HanpsXKeHNs B KOMMYTUPYEMOA Lieni BO BKITHO- <16V
YEeHHOM COCTOSIHMM '
CKopOCTb HapaCTaHUs HaNPSKEHNS B 3aKPLITOM COCTOS- 500 B/mkc
Hum (dV/dt)
12t (< 10 mc) 151250 A2c | 217800 A% | 387200 A
OnekTpuyeckas NPOYHOCTb M30NALMM 2500 V B TeyeHure 1 MUHYTBI
ConpoTuBreHue uonsuum 500 MOwm (npu 500 VDC)

Tabnuya 44 — xapakmepucmuku 8bixodHoU yenu TTP cepuu GwDH-xxx120.ZD3

Mapametp 3HayeHue
HomuHanbHbiit Tok TTP 500 A [ 600A [ 800 A
Tun BbIXOAHbIX CUMOBbIX SNEMEHTOB SCR - Tvpuctop
Tun KOMMyTUPYEMON CETH OpHodasHas/TpexdasHast
Bua kommyTMpyemoro Toka MepemerHbli
Bug kommyTaumu: C koHTponem nepexopa 4epe3 «0»
MUHUMATbHBIA KOMMYTUPYEMBbI TOK 05A
MakcmanbHbIin KOMMYTUPYEMbIi TOK 500 A [ 600 A [ 800A
TOK yTeYKM B 3aKPbITOM COCTOSIHWM <10mMA
CkopocTb HapacTaHus Toka (di/dt) 150 A/mkc
MakcumanbHblit MAYFLC TOKa BO BKIOYEHHOM COCTOS- 5500 A 6500 A 9000 A
Huw (< 10Mmc)
[lnanasoH HanpsKeHWs MUTaHWS Harpysku 60...1000 VAC
YacToTa MCTOYHMKA MUTAHWS Harpysku 50 Ny
MakcumarnsHoe NUKOBOE HanpshkeHue 1600 VAC (16 knacc)
TennoBoe COMPOTUBMEHVE nepexof — ocHoaHue (Rthjc) | 0,08°C/BT | 0,07°C/BT [ 0,05 °C/Bt
MakcumanbHas Temnepartypa p-n nepexofa (Tjmax) 125°C
MowwHocTb pacceusanusi (Dissipation) 1,37 BT/A | 1,34B1A [ 1,28 BT/A
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[MageHne HanpsKeHWs B KOMMYTUPYEMOA Lienu BO BKITHO- <16V
YEeHHOM COCTOSHUM '
CKOpOCTb HapacTaHWs HaNPSKEHUS B 3aKPbITOM COCTOSI- 500 B/ic
Hum (dV/dt)
12t (< 10 mc) 151250 A2c | 217800 A2c | 387200 A%
OnekTpuyeckas NPO4HOCTb M30NALMM 2500 V B TeYEHNE 1 MUHYTbI
ConpoTuBrexue nonsumum 500 MOw (npu 500 VDC)
TemnepaTypa oxnaxaatoLeit XuakocTu +30...+70°C
HomuHanbHoe AaBneHue oxnaxaatoLLei XuakocTu 0,3 MMa
MakcumanbHoe JaBnermne oxnaxaatoLLei XugkocTu <0,8MMa
MuHUMAaIbHbIA HANOpP OXNAXAAoLLEN XNAKOCTM = 3 mic (0,4 m34)
Tabnuua 45 — obwue mexHuyeckue xapakmepucmuku TTP ceputi GaDH / GwDH-xxx120.ZD3
Mapametp 3HayeHve
TemnepaTypa okpyxatoLLein cpefpl -30...+70 °C
OxnageHve BoanywHoe ans cepun GaDH-xxx120.ZD3,
BoasiHoe ans cepun GWDH-xxx120.ZD3
Matepuan ocHoBaHust Megb HUKenvpoBaHHas
VIHQVKaUWs HanuaWs ynpaensitoLLEro curHana CseToauogHas
Tun MoHTaxa KpenneHue BUHTaMM Ha MIOCKOCTb
Macca <1800 r

3.7.2 MoandmkaLmm 1 HOMUHaNbHbIE TOKK

Tabnuya 46 — moducpukayuu u HomuHassHele moku TTP cepuli GaDH / GwDH-xxx120.ZD3

Mogudmkauma TTP HomuHanbHbIV TOK Harpy3ku
GaDH-500120.ZD3, GwDH-500120.Z2D3 500 A
GaDH-600120.ZD3, GwDH-600120.ZD3 600 A
GaDH-800120.ZD3, GwDH-800120.ZD3 800 A
3.7.3 TabapuTHbIe pa3mepbl
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PucyHok 24 — 2abapumHble U ycmaHoso4Hble pasmeps! TTP cepuli GaDH-500120.2D3, GaDH-600120.ZD3
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PucyHok 27 — 2abapumHble U ycmaHo804Hble pasmepb! TTP cepuu GwDH-800120.ZD3

Tabnuya 47 — MoMeHm 3amsixku Knemm 0nis noOknkoyeHust Haepysku TTP cepuu GwDH-800120.ZD3

Pa3amep pe3bobl MomeHT 3aTsixku
M3 0,4 H*m
M8 6 H*m
M10 10 H*m

3.7.4 Cxema nogknioyeHus

i Harpyska
| | = al
L 1 58T
1 e ,8- M ~
- X 358 Hanpsikenne
Ynpagrsioui| =22 wnm
carHan 1 ESs nUTaHNA
+ ! 289 Harpyaki
= 238 -
© O
I oC
: |1 |
L i Harpyaka

PucyHok 28 — cxema nodkmodeHusi TTP ceputi GaDH / GwDH-xxx120.ZD3

3.8 TexHnueckme xapaktepuctukn TTP cepuin HT-xx44.Z2D3 | ZA2

TpexdasHble 0bLienpomMbilneHHble TBepaoTenbHele pene KIPPRIBOR aTvx cepuit npeaHasHa-
YeHbl 4Ns KOMMYTaLmK TpexdasHoit Nubo Tpex ofHOMA3HbIX Lenei NUTaHNs Pe3UCTUBHOI Harpysku.
O6ecneynBakOT OOHOBPEMEHHYHK) KOMMYTALMIO MO Kaxaoi 13 3-x ¢has.
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3.8.1 TexHuueckue xapaKTepucTuKm

Tabnuuya 48 — xapakmepucmuku 8xo0HbIx ueneli TTP cepull HT-xx44.ZD3 / ZA2

Mapametp

3HavyeHune

Mogenb TTP

HT-xx44.Z2D3

| HT-xx44.ZA2

Tvn ynpaBnsioLLEro curkana

[IMCKPETHbII CUTHaN HanpsKeHNs

[lnanasoH HanpsKeHWs ynpaensioLLero curHana 3...32VDC 90...250 VAC
HanpshkeHWe rapaHTYPOBaHHOTO BKIHOYEHNS 23VDC = 90VAC
HanpsixeHune rapaHTMpOBaHHOTO BbIKIOYEHMS <1VDC <10VAC

Tok noTpebreHns Lenv ynpasneHus <22 ™mA (0,5 MA) <35mA

Bpems BKntoyeHns <10 mc npu =50 'y < 10mc

Bpemsi Bblknto4eHms <10 mc npw =50 Iy <40mc
MakcmanbHas YactoTa nepekioyeHns <50 Iy npw =50 'y <20 'y npw =50 'y

Tabnuya 49 — xapakmepucmuku 8bixo0Hou yenu TTP cepuu HT-xx44.ZD3 (< 40 A)

Mapametp

3HayeHue

HomuHanbHbIn Tok TTP

10A | 25A [ 40A

Tun BbIXOHBIX CUIOBbIX 3NIEMEHTOB

Cummctopsl (TRIAC)

Tun KoOMMyTUpYEMON CeTh

OpHodhasHas/TpexdasHas no cxeme «3sesgay,
«3Be3aa C HellTpanbio», « TpeyronbHuKy;

Bwa kommyTHpyemoro Toka lMepemeHHbIi

Bua kommyTayum: C koHTponem nepexofa yepes «0»
MUHUMATbHBIA KOMMYTUPYEMBbII TOK 0,1A

MakcmanbHbIi KOMMYTUPYEMbIii TOK 10A [ 25A [ 40A
TOK yTEuKM B 3aKpbITOM COCTOSHUM <10vA

CkopocTb HapacTaHus Toka (di/dt) 50 A/mkc

MakcumanbHblit MAYNbC TOKa BO BKIOYEHHOM COCTOS- 120 A 300 A 410A
HUK (< 10Mmc)

[lnanasoH HanpsKeHWs NUTaHWS Harpysku 40...440 VAC

YacToTa MCTOYHMKA MUTAHWS Harpy3ku 50 My

MakcumansHoe NUKoBOe Hanpsherue 900 VAC (9 knacc)

Tennosoe conpoTuBneH1e nepexof — ocHoBaHue (Rthjc) 223°CBr [ 127°ClBT [ 1,15 °C/Br
lMapeHve HanpshkeHWs! B KOMMYTUPYEMON LIENK BO BKIHO- <16V

YEHHOM COCTOSHUM '

CKOpOCTb HapacTaHUs HaNPSHKEHNS B 3aKPbITOM COCTOS- 500 B/mkc

Hum (dV/dt)

12t (< 10 mc) 85 Ac [ 450 A% [ 840 A%
OnekTpuyeckas NPOYHOCTb M30NALMM 2500V B TeyeHure 1 MUHYTbI
ConpoTuBreHue uonsum 500 MOwm (npu 500 VDC)

Tabnuya 50 — xapakmepucmuku 8bixo0Hou yenu TTP cepuu HT-xx44.ZD3 (60 u 80 A)

Mapametp

3HayeHue

HomuHanbHbI Tok TTP

60 A [ 80A

Tun BbIXOHBIX CUIOBbIX 3NIEMEHTOB

TupucTopbl

Tun KoMMyTUpyeMOil ceTn

OpHodbasHas/TpexdasHas no cxeme
«3Be3par, «3Be3na c HerTpanbioy, «Tpe-
YrOMbHUKY;

Bua kommyTUpyemoro Toka IMepemeHHbI

Bua kommyTayum: C koHTponem nepexofa Yepes «0»
MUHUMATbHbIA KOMMYTUPYEMBbI TOK 0,1A

MakcumanbHbIi KOMMYTUPYEMbIN TOK 60 A [ 80A
TOK yTEYKM B 3aKpbITOM COCTOSHUM <10vA

CkopocTb HapacTaHus Toka (di/dt) 50 A/mkc
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MakcumanbHbii MMNynbC TOKa BO BKIO4EHHOM COCTOAHUA

780 A 1000 A
(= 10mc)
[lnanasoH HaNpsKEHNS NUTaHNS Harpy3sKki 40...440 VAC
YacToTa MCTOYHUKA NMUTAHUS Harpy3sku 50 My
MakcumanbHoe NuKoBOe HanpsxeHue 900 VAC (9 knacc)
Tennosoe conpoTuBeHne nepexoa — ocHosaxue (Rthjc) 0,67 °C/Bt [ 0,52°C/BT
lMapeHve HanpshkeHNst B KOMMYTUPYEMON LieNK BO BKITHO- <16V
YEHHOM COCTOSHIM '
CKopOCTb HapacTaHst HaNPSKEHS B 3aKPbITOM COCTOS- 500 Blic
Hum (dV/dt)
2t (< 10 mc) 1800 A%c | 3200 A%
OnekTpuyeckas NPO4HOCTb M30NALMM 2500 V B TeYEHNE 1 MUHYTbI
ConpoTuBrexue usonsauum 500 MOw (npu 500 VDC)

Tabnuya 51 — xapakmepucmuku 8bixodHol uenu TTP cepuu HT-xx44.ZD3 (= 100 A)

MapameTp

3HavyeHune

HomuHanbHbI Tok TTP

100 A [ 120A

Tun BbIXOHBIX CUIOBbIX 3NIEMEHTOB

SCR - TupucTOpbI

Tuvn KoMMyTUpyeMOit ceTn

OpHodbasHas/TpexdasHas no cxeme
«3Be3par, «3Be3aa C HenTpanbioy, «Tpe-
YTOMbHUKY;

Bwa kommyTHpyemoro Toka lMepemeHHbIi

Bua kommyTayum: C koHTponem nepexofa yepes «0»
MUWHUManbHbI KOMMYTUPYEMBIN TOK 01A

MakcmanbHbIi KOMMYTUPYEMbIii TOK 100 A [ 120A
TOK yTeuKM B 3aKpbITOM COCTOSHUN <10vA

CkopocTb HapacTaHus Toka (di/dt) 100 A/mke

MaKkcumanbHblit MAYTbC TOKa BO BKIOYEHHOM COCTOSIHUM 1600 A 1800 A
(< 10mc)

[lnanasoH HanpsKeHWs NUTaHWS Harpysku 40...440 VAC

YacToTa MCTOYHWKA MUTaHWS Harpysku 50 My

MakcumanbHoe NuKoBOe Hanpserue 900 VAC (9 knacc)

Tennosoe conpoTuBneH1e nepexof — ocHoBaHue (Rthjc) 0,41 °C/Bt | 0,34 °C/Br
lMapeHve HanpshkeHNst B KOMMYTUPYEMON LieNnk BO BKIHO- <16V

YEHHOM COCTOSIHMM '

CKopOCTb HapaCTaHUs HaNPSKEHNS B 3aKPbITOM COCTOS- 500 B/mkc

Hum (dV/dt)

12t (< 10 mc) 5000 A% [ 7200 A%
OnekTpuyeckas NPOYHOCTb U30NsILMM 2500 V B TeYeHne 1 MUHyTbI
ConpoTuBreHue uonsuuv 500 MOwm (npu 500 VDC)

Tabnuya 52 — xapakmepucmuku 8bixo0HoU yenu TTP cepuu HT-xx44.ZA2 (< 40 A)

Mapametp

3HaueHune

HomuHanbHbI Tok TTP

10A [ 25A [ 40A

Tun BbIXOHBIX CUIOBbIX 3NIEMEHTOB

CummcTopsl (TRIAC)

Tvn KoMMyTUpyeMOil ceTn

OpHodasHas/TpexdasHas no cxeme «3sesnay,
«3Be3/a C HelTpanbioy, « TPeyronbHUKY;

Bua kommyTUpyemoro Toka lMepemeHHbI

Bug kommyTaumu: C koHTponem nepexopa 4epe3 «0»
MWHUMaIBHBI KOMMYTUPYEMbIi TOK 0,1A

MakcumanbHbIi KOMMYTUPYEMbIN TOK 10A | 25A | 40A
TOK yTEYKM B 3aKPbITOM COCTOSIHUM <10vA

CkopocTb HapacTanus Toka (di/dt) 50 Almke
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?/Ia;(gmm)aanbM MMIYTIbC TOKA BO BKITKOHEHHOM COCTORHAM | o o 300 A 410 A
< 10mc

[lnanasoH HaNpsKEHNS NUTaHNS Harpy3sKki 40...440 VAC

YacToTa MCTOYHUKA NMUTAHUS Harpy3sku 50 My

MakcumanbHoe NuKoBOe HanpsxeHue 900 VAC (9 knacc)

Tennosoe conpoTuBeHne nepexoa — ocHosaxue (Rthjc) 2,23°CBT [ 127°CBr__ [ 1,15°C/Br
lMapeHve HanpshkeHNst B KOMMYTMPYEMON Lienk BO BKITHO- <16V

YEHHOM COCTOSHIM '

CKOpOCTb HapacTaH!s HaNPSKEHUS B 3aKPbITOM COCTOS- 500 B/mke

Hum (dV/dt)

12t (< 10 mc) 85 A2 | 450 A% | 840 A%
OnekTpuyeckas NPO4HOCTb M30NALMM 2500 V B TeYEHNE 1 MUHYTbI
ConpoTuBrexue usonsauum 500 MOw (npw 500 VDC)

Tabnuya 53 — xapakmepucmuku 8bixodHoU yenu TTP cepuu HT-xx44.ZA2 (60 u 80 A)

Mapametp

3HayeHune

HomuHanbHbIn Tok TTP

60 A [ 80A

Tun BbIXOZHBIX CUIOBbIX 3NIEMEHTOB

TupucTopbl

Tun KoMMyTUpYEMON ceTh

OpHodbasHas/TpexdasHas no cxeme
«3Be3gar, «3Besna c HelTparbloy, «Tpe-
YrOMbHUKY;

Bwa kommyTupyemoro Toka lMepemeHHbIi
Bug kommyTaumu: C koHTponem nepexopa 4epe3 «0»
MWHUMaIbHBI KOMMYTUPYEMbIii TOK 0,1A
MakcmanbHbIi KOMMYTUPYEMbIii TOK 60 A [ 80A
TOK yTEYKM B 3aKPbITOM COCTOSHWM <10mA
CkopocTb HapacTaHus Toka (di/dt) 50 A/mke
MaKkcumanbHblit MMYTbC TOKa BO BKIOYEHHOM COCTOSIHUM 780 A 1000 A
(= 10mc)
[lnanasoH HanpsKeHWs MUTaHWS Harpysku 40...440 VAC
YacToTa MCTOYHMKA MUTAHWS Harpy3ku 50 My
MakcumanbHoe NuKOBOE HanpskeHue 900 VAC (9 knacc)
Tennosoe conpoTuBneH1e nepexof — ocHoBaHue (Rthjc) 0,67 °C/Bt | 0,52 °C/Br
lMapeHve HanpshkeHWs! B KOMMYTUPYEMON LIENW BO BKIHO- <16V
YEHHOM COCTOSIHMM '
CKOpOCTb HapacTaHUs HaNPSKEHNS B 3aKPbITOM COCTOS- 500 B/mkc
Hum (dV/dt)
12t (< 10 mc) 1800 A% [ 3200 A%c
OnekTpuyeckas NPO4HOCTb M30MALMM 2500 V B TeyeHure 1 MUHYTbI
ConpoTuBnexue nonsuum 500 MOwm (npu 500 VDC)
Tabnuua 54 — xapakmepucmuku 8b1xo0HoU yenu TTP cepuu HT-xx44.ZA2 (= 100 A)

Mapametp 3HayeHune
HomuHanbHbIi Tok TTP 100 A | 120 A
Tun BbIXOAHbIX CUMOBbIX SNEMEHTOB Tupuctopbl

Tun KoMMyTUpyeMOIl ceTn

OpHodbasHas/TpexdasHas no cxeme
«3Be3par, «3Be3na  HerTpanbioy, «Tpe-
YrOMbHUKY;

Bupa koMmyTHpyemoro Toka [NepemeHHbIit

Bua kommyTaymm: C koHTponem nepexopa yepes «0»
MUHUMATbHbIA KOMMYTUPYEMBbI TOK 0,1A

MakcmanbHbIin KOMMYTUPYEMbIii TOK 100 A [ 120A
TOK YTEYKM B 3aKPbITOM COCTOSIHMUMN <10mA
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CkopocTb HapacTaHus Toka (di/dt) 100 A/mkc
MakcmanbHbI UMAYTbC TOKa BO BKMIOYEHHOM COCTOSHIM 1600 A 1800 A
(= 10mc)
[lnanasoH HanpsKeHWsi NUTaHWS Harpysku 40...440 VAC
YacToTa MCTOYHWKA NMUTaHWS Harpysku 50 Ny
MakcumanbHoe N1KOBOE HanpshkeHne 900 VAC (9 knacc)
TennoBoe conpoTUBneHne nepexog — ocHoBaHue (Rthjc) 0,41 °C/Bt | 0,34 °C/Bt
[MageHue HanpsKeHUs! B KOMMYTUPYEMOA Lienu BO BKITHO- <16V
YEHHOM COCTOSHUN -
CKOpOCTb HapacTaHWs! HaNPSKEHUS B 3aKPbITOM COCTOSI- 500 B/ic
Hum (dV/dt)
12t (< 10 mc) 5000 A% | 7200 A
OnekTpuyeckas NPOYHOCTb M30NALMM 2500 V B TeYeHne 1 MUHyTbI
ConpoTvBreHue 13onsumm 500 MOw (npu 500 VDC)
Tabnuya 55— obuwjue mexHuyeckue xapakmepucmuku TTP ceputl HT-xx44.ZD3 / ZA2
Mapametp 3HayeHune
TemnepaTypa oKpyxatoLLeit cpefbl -30...+70 °C
OxnaxpaeHue Bo3pywuHoe
Matepuan ocHoBaHus Megb HukenvpoBaHHas
VIHaVKauns Hannams ynpaensioLLEro curHana CseToauopHas
Tun moHTaxa KpenneHue BMHTamM1 Ha NNOCKOCTb
Macca <540r

3.8.2 Moaundmkaumm u HOMUHanNbHbIE TOKKM

Tabnuua 56 — moducbukayuu u HomuHanbHble moku TTP cepuil HT-xx44.ZD3/ ZA2

Mogudmkauma TTP HomuHanbHbIM TOK Harpy3ku
HT-1044.ZD3, HT-1044.ZA2 10A
HT-2544.ZD3, HT-2544.ZA2 25A
HT-4044.ZD3, HT-4044.ZA2 40A
HT-6044.ZD3, HT-6044.ZA2 60 A
HT-8044.ZD3, HT-8044.ZA2 80 A
HT-10044.ZD3, HT-10044.ZA2 100 A
HT-12044.ZD3, HT-12044.ZA2 120 A
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3.8.3 MabapuTHbIe pa3mepbl

725

ast

@

905

N
} M

E@@%

2 Burma M3x6

6 _Bunmob M5 x 10

R26

33

1l
l
y

1055

FEEE

PucyHok 29 — 2abapumHble u ycmaHo804Hble pasmepb! TTP cepuli HT-xx44.ZD3 / ZA2

Tabruya 57 — MomeHm 3amsbxku knemm O noOknroyenHust Haepysku TTP cepull HT-xx44.Z2D3 / ZA2

Pa3mep pe3bobI

MomeHT 3aTsxkn

M3

0,4 H'm

M5

2 H*'m

3.8.4 CxeMbI noaknoyeHus

HanpsikeHie nuTaHws Harpyakm
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PucyHok 30 - cxema nodkmodeHusi TTP cepuu HT-xx44.ZD3 (< 40 A)
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HanpsikeHiue nuTaHwst Harpyak
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PucyHok 31— cxema nodknoderus TTP cepuu HT-xx44.ZD3 (60 u 80 A)

HanpsikeHie NuTaHws Harpyak

g g

i

MY MY MY
® © P

Pt \ y I ¥

L\ .
H O) iI\ oy W

Harpyska

Y

pexona yepes «O» f—

PasBsiakm 1 KOHTpOns|

L Briok onmuyeckoit  —

PucyHok 32 — cxema nodkmtoyerusi TTP cepuu HT-xx44.ZD3 (2100 A)

HanpsieHue nuTaH1s Harpyski
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PucyHok 33 — cxema nodkroderus TTP cepuu HT-xx44.ZA2 (< 40 A)
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4. Bblbop TBEpAOTENLHOrO pene

Bbibop TTP - npouecc, K KOTOPOMY HYXHO NogonTu 0co6o TiatenbHo. OT Hero 3aBuUcwT,
HacKomNbKo BepHO Bbl onpegenute moaudmkaLmio pene, COOTBETCTBYHOLLYIO YCOBUSM Baluel 3anaum,
W fanbHeiwas 6esoTkasHas akcnnyaTauus kak camoro TTP, Tak 1 cucTeMbl, B KOTOPYIO OHO YCTaHOB-
neHo.

4.1 KoHCTpyKumMa TBepAOTeNbHbIX pene

TTP cocTouT 13 CrnegyioLMx OCHOBHbIX YacTeit: MeTannmyeckoe OCHOBAaHWE; 3MEKTPOHHas
CXema ynpasrneHus 1 CUMOBbIE KOMMYTALMOHHbIE 3TEMEHTDI, 3anuTble KOMMayHAOM, KOpMyc, CUoBbIe
KNeMMbI 1 KITeMMbI LIENK YNpaBNeHns; 3aluuTHas KpbiLlka (4ns ogHodasHbix TTP).

OcHoBaHWe TBEPAOTENLHOrO pene — 3T0 TeNnonpoBoasLLas MeTannmyeckas nnactuHa, Heob-
XOAMMas 4N 0TBOAA TENMA OT CUMOBOTO KOMMYTALMOHHOTO 3anemeHTa TTP k pagnaTopy oxnaxaeHus.
OcHoBaHue Bcex TTP KIPRIBOR MoxeT ObiTb BbINMOMHEHO M3 antOMUHUEBOTO UMM MEAHOrO CrraBsa,
ranbBaHM3MPOBAHHOTO HUKENEM, ANs NPEAOTBPALLEHMS OKUCTIUTENBHBIX MPOLIECCOB U NPUAAHNS OCHO-
BaHWIO 3CTETMYECKOTrO BHELLHero Buaa. MegHoe ocHoBaHWe 0bnapaeT nyudliei TennonpoBOAHOCTbIO
YeM antM1HNEBOE OCHOBAHWE, CMefoBaTeNbHO, MeAHOe OCHOBaHKe obecneumnsaeT 6onee apekTus-
Hblil 0TBOZ TEMna OT CUNoBoro kiioya TTP. Pene, ocHalleHHble MeaHbIM OCHOBaHWEM, bonee ycToit-
4MBbI K MMKOBBLIM Harpyskam v paboTe B TSXKEMbIX NPOMBILLIEHHbIX yYCNOBUSX. AMOMUHUEBOE OCHOBa-
HME HECKOMbKO HUXXE NO CTOMMOCTM, YEM OCHOBaHME U3 MEAHOrO CnaBa, Ho Npu 3ToM obnagaeT MeHb-
LUel TENMONPOBOAHOCTBLI0. B cuny aTUX NpuymH antoMUHMEBOE OCHOBAHWE MCMONb3YETCA NPy U3roTOB-
nexvm BromkeTHbIX cepuid TTP KIPPRIBOR f1st KOMMyTaLW UCKITKOYMTESNBHO MaOMOLLHOM Harpy3Kku.

ONeKTPOHHAs CXema — COBOKYMHOCTb OTAEMbHbIX 3MEKTPOHHBIX KOMMOHEHTOB, BbIMOMHSIHOLMX
00paboTky BXOAHOrO CUrHana, CBETOBYH MHAMKALWK €70 HanuuKs, 0becneynBatoLLmMx ynpaBneHue cu-
NOBLIMI KOMMYTALMOHHBIMW 3MEMEHTaMM U rafbBaHUYeckyo pasBsiaky' BXOGHON U BbIXOLHONW Lienu.
CunoBble KOMMYTALMOHHbIE SNEMEHTLI pa3MELLAOTCS Ha OCHOBaHUM pene ans obecneyeHus adhdek-
TUBHOI Tenmnonepegayu. Bes cxema ynpaBneHus M CUoBbIE KOMMYTALMOHHBIE 3TEMEHTbI, pa3MeLLEeH-
Hble Ha OCHOBaHWW, 3aKPLIBAKOTCS KOPMYCOM U 3aMBaKOTCS KOMMAYHLOM.

Kopnyc — anemeHT KOHCTPYKLMK, KOTOPbI 3aKPLIBAET CHAPYXM CXEMY PENE CUMOoBble KOMMYTa-
LMOHHbIE 3neMeHTbI. OH BbIMOIHEH W3 CMeLMarnbHOro BbICOKOMPOYHOTO M TEPMOCTONKOTO MacTuka,
YCTOMYMBOTO K CKOMaM.

Mpo3payHas 3aLmTHas KpblLka NPeAoXpaHSIET CUIOBbIE KIEMMbI W KIEMMbI Lieneil ynpaBneHus
TTP oT Cny4aitHoro KOHTaKTa C MHCTPYMEHTOM 1 MOCTOPOHHUMI MpeaMeTamm.

B komnnekce, repMETUYHOCTL KOpMyca W 3anv1BKka 3NEMEHTOB CXEMbl KOMNAyHAOM Mpesoxpa-
HSIIOT pene OT nonaaaHus BHYTpb Bnar 1 nbinu. Ctenetb 3awmtsl pene 1P54 (6e3 yyeta knemm npu-
COELMHEHUS).

Ha noBepxHOCTW Kopnyca pacnonoXeHbl KNeMMbl MOAKMOYEHWS YNpaBNSOWEro curHana w
Harpy3ku, CBETOAVOAHbIN MHAMKATOP HanWuus YNPaBNsIoOLLEro CUrHarna, U HakneeHa 3aBoAckas aTu-
KeTka.

4.2 Tunbl ynpaBnsowWwmx CUrHanoB

B nuneiike TTP KIPPRIBOR npegcTaBneHbl MogudukaLmm ¢ pasnuiHbIM TUNIOM YNpaBRsitoLLmMX
CUrHasos:

7~ kpome TTP HD-xx44.VA. YkasaHHble TTP He umelom 2anbgaHuyeckoll usonsiyuu exo0HoU U 8bIX00HOU yenel.

44



o [IUCKpeTHbII cUrHan HanpsxeHUs NoCTosHHOrO Toka ot 3 go 32 VDC;

o [I1CKPETHbI CUrHan HanpshkeHust HanpshkeHne nepemeHHoro Toka ot 90 go 250 VAC;

o BHelUHWin nepemenHbIi peancTop 470 / 560 kOwm;

® YHUMUMpOBaHHbI curHan HanpsikeHns 0...10 B;

® YHUULUMPOBaHHbI curHan Toka 4...20 MA;

LLInpokuit crekTp cUrHarmnoB ynpasneHns no3BonseT npuMeHsTs TTP Ans peanuaauuu pasnuy-
HbIX 3a7a4 B CUCTEMaX ynpaBfieHns U KOMMyTaLm.

Tun ynpaBnstoWero curHana nerko ugeHTuguumpyeTcs no mapkuposke pene. (Cm. pasgen
«PacLumdposka yCroBHOro 0603HayeHm1s»)

4.2 1 [InckpeTHble CUrHanbl HanpsAXeHuA

[ncKpeTHBIMK CUrHanamm HanpsKeHWs ynpaBnsloTcs creaytowme mogudukaummn TTP:
o HanpsxeHue 3...32 B nOCTOSAHHOTO TOKa — Moaudmkauum ¢ uHgekcom ZD3,

o HanpsixeHue 5...32 B NoCTOSHHOTO Toka — Mogudmkaumy ¢ uHgekcom DD3

o Hanpsxenue 90...250 B nepemeHHOro Toka — MoaudukaLmum ¢ nHaekcom ZA2,

BAX uenv ynpasnetus TTP KIPPRIBOR MD-e ¢44.ZD3

ToK NOTpeBeHNA B Lenk ynpaseHHs, MA
-
=
H

12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 3 32 33
Hanpsixetie ynpasnsiouiero curuana, B

PucyHok 35— BAX exodHoll yenu TTP cepuu MD-xx44.ZD3
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BAX uenu ynpaenenus TTP KIPPRIBOR HD-e 044.ZD3

ToK NOTpeBeHNR B Lenu ynpasAensi, MA

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33
HanpsixeHe ynpasnsiouero curuana, B

PucyHok 36 — BAX exodHoli uyenu TTP cepuu HD-xx44.ZD3

BAX uenv ynpasnenus TTP KIPPRIBOR HD-e ¢25.DD3

8

ToK noTpe6neHA B Uenk ynpasAeHs, MA

12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 3 32 33
Hanpsiehwe ynpagnsiouiero curkana, B

PucyHok 37 — BAX exodHoli uyenu TTP cepuu HD-xx25.0D3



ToK NoTpe6MeH#A 8 Uen ynpasners, MA

ToK nOTpe6neHA B Uenk ynpasneHs, MA

BAX uenu ynpasnexus TTP KIPPRIBOR HDH-e 44.ZD3

1.2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 3 32 33

Hanpsixexe ynpasnsiouiero curkana, B

PucyHok 38 — BAX exodHoui uenu TTP cepuu HDH-xx44.ZD3

BAX uenu ynpasnenus TTP KIPPRIBOR SBDH-e ¢44.ZD3

12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 3N 32 33
Hanpsixekie ynpasnsiouiero curuana, B

PucyHok 39 — BAX exodHoll yenu TTP cepuu SBDH-xx44.ZD3
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BAX uenu ynpasnexus TTP KIPPRIBOR BDH-e 44.ZD3

ToK noTpe6eHAA B Uen ynpasnens, MA

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33
Hanpsixete ynpasnsiouiero curhana, B

PucyHok 40 — BAX exo0Holi uenu TTP cepuu BDH-xx44.ZD3

BAX uenu ynpaenetus TTP KIPPRIBOR Ga/GwDH-e ¢ #120.ZD3

s

3

To noTpe6neHA & uenw ynpasnenus, MA

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33
Hanpsixeke ynpaensiouiero curvana, B

Pucyrok 41— BAX exodHoli uenu TTP cepuu (Ga)GwDH-xx120.ZD3
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BAX uenu ynpasnenus TTP KIPPRIBOR HT-e 44.ZD3

ToK NOTpeBeHNR B Lenk ynpasAeHHs, MA

12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 3N 32 33
HanpsixeHie ynpasnsiouiero curuana, B

PucyHok 42 - BAX exodHoui uenu TTP cepuu HT-xx44.ZD3

4.2.2 BHewHuit NepeMeHHbIN pe3ncTop

Cepus pene HD-xx44.VA ynpaBnseTcs nepeMeHHbIM Pe3nCTOpOM U UCTOMb3yeTes B 3afayax
NMaBHOrO PErynmpoBaHUs BbIXOAHOTO HanpskeHus. pu M3MEHeHWW COMpOTMBREHWS pesncTopa
HanpsbkeHue Ha Bbixoge TTP usmensietcs ot 10 B 4o HOMMHaNBHOrO. PekomMeHayeTcs NpUMEHSTL pe-
3uctop ¢ conpoTusneHnem 470 / 560 kOm, MoLHOCTbIO He MeHee 0,5 BT, Hanpumep, ClM4-2Ma.

pachuk 3aBUCHMOCTU BbIXOAIHOTO HAMPSIKEHIUS OT 3HAUEHWS BXOAHOMO CUrHana nNpUBeAeH Hinke.
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BbixopHoe Hanpsikerue, B
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Benuuna ynpasnsiouero curHana, kOm

PucyHok 43 — 3agucumocmb 8b1X00H020 HanpsxeHusi om 8xo0Hoe2o cueHana TTP cepuu HD-xx44.VA
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0...470/560 kOM — 31O pexoMeHayeMbIil AnanasoH BXOJHOTO curHana. [ins Harpyaku ¢ Hanps-
xervem nutanmns 220 VAC goctatouHo Bynet pesuctopa conpotusnernem 220 kOM, ogHako
pekoMeHayeTcs 1Cronb3oBaTh NepemeHHbIn peauctop 470 kOm 0,5 BT. Takoit 3anac no conpo-
TUBNEHWUKO HEOBXOMNM NS rapaHTUPOBAHHOMO CHIKEHUS HAMPSKEHWS Ha Harpy3ke A0 MUHM-
MyMa, ecrnu HanpskeHue B ceTn okaxeTcs 6onblue 220 VAC. Mo aTum xe coobpaxeHnsm ans
Harpy3Kku ¢ HOMUHanbHbIM HanpshkeHneM nutanus 380 VAC pekomeHayeTcs Ucnonb3oBaTh ne-
peMeHHbIN peanctop conpoTueneHnem 560 kOm 0,5 BT.

[Mpyn yBENM4YEHUN YNPaBNSIHOLLETO CUTHANa A0 MaKCUMyMa Ha Harpy3ake MOXET MPUCYTCTBOBATL
Hanpsoxerue ot 0 go 10 VAC.

Mpu 06pbIBE MMM OTCYTCTBIM YNpaBSIOLLEro CUrHana Ha Bbixoge TTP octaeTcsl MUHUMarbHOe
HanpsixeHue ot 0 go 10 VAC.

MposiBnsiiTe 0coByt OCTOPOXHOCTL NpU AKCnNyaTaLum 1 obenyxvsanum TTP HD-xx44.VA. Y
TTP 370l Cepun OTCYTCTBYET ranbBaHN4eckas 3onsaLusa Mexay BXOAHOM 1 BbIXOAHOM Lienbio

3aBMCMMOCTb BbIXOAHOTO HaNPSKEHUs OT YNPaBASIHOLLErO CUrHana noflyyeHa npu creayoLmux

YCIOBYSIX:

o [lnanasoH BxogHoro curHana: 0...470 / 560 kOm

o HanpsuxeHue Harpysku: 110 /220 /250 / 380 / 440 VAC

o OTknoHeHue HanpsikeHus Ha Bbixoge TTP: £5 VAC

o [lafeHne HanpsikeHust Ha cunoBblX knemmax TTP: < 3 VAC

o TemnepaTypa okpyxatoLLero Boayxa: 20...25 °C

o Temnepatypa ocHoBaHus TTP: <40 °C

4.2.3 YuucbnumpoBaHHbI curHan Hanpsakenus 0...10 VDC

Ha ynpasnstowwmit Bxog pene cepun HD-xx22.10U nogaeTcs YHUULMPOBAHHBINA YNpaBnsoLLuia
curHan Hanpsikenus 0...10 B. Mpy ero n3ameHeHn BbIXOLHOE HAaNPSHKEHWE NABHO MEHSIETCS B Avana-
3oHe o1 10 B 4o HOMUHAMNBHOrO.

I'pachnk 3aBUCUMOCTY BLIXOAHOIO HAMPSHKEHMS OT 3HAYEHIUS BXOGHOTO CUrHana NpuUBEAEH HUXe.

250 5
2004 —

150 - /

100

50
~0..108

0 T T T T T T T T T 1

0 1 2 3 4 5 6 7 8 9 10
Benuuuta ynpasnsiowero curHana, B

BeixoaHoe HanpsxeHve, B

PucyHok 44 — 3asucumocmb 8bIX00H020 HanpsikeHust om 8xo0Hoeo cueHana TTP cepuu HD-xx22.10U
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MuTaH1e Harpy3ku HaNpsHxeHWeM, OTIIMYHBIM OT HOMUHANBHOTO He pekomeHayeTces. Mpoun3so-
[uTenb He rapaHTUpyeT cTabunbHyto paboty TTP npu Takux yCroBUsX aKCnyaTaLum.

[pu CHUXEHUM YNPaBNSIOLLEro CUrHana 0 MUHUMYMa Ha Harpy3ke MOXeT NPUCYTCTBOBATb
Hanpsxerue ot 0 go 10 VAC.

Mpyu 0BpbIBe UMM OTCYTCTBUN YNPaBASIOLLEro CUrHana Ha Bbixofe TTP ocTaeTcs MUHMMansHOe
HanpsixeHue ot 0 go 10 VAC.

Pabounit ananasoH ynpaensioLero curHana coctasnsiet 2...10 B. Mpu otcyTcTaum / 06pbise
YNPaBNsIoLLEro curHana unm npu ero 3Haderun < 2 VDC B Lienu Harpy3kv ByneT npucyTcTeo-
BaTb MUHUManbHbIA YpoBeHb HanpsikeHns < 10 VAC.

3aBMCUMOCTb BbIXOHOTO HanpshkeHUs OT YNpaBnsIoLLero CUrHana nonyyeHa npu cnegyoLmx

YCIOBUSIX:

e [lnanasoH BxoaHoro curHana: 0...10 VDC

o HanpshxeHune nutanus Harpy3aku: 220 VAC

o OTKnoHeHuWe HanpsikeHus Ha Bbixoge TTP: £15 VAC

o [lafeHne HanpsikeHust Ha cunoBblX knemmax TTP: < 3 VAC

o Temnepatypa okpyxatoLyero Bosayxa: 20...25 °C

o Temnepatypa ocHoBaHus TTP: <40 °C

4.2.4 YHnmumMpoBaHHbIV TOKOBbIA curHan 4...20 MA

YHUNLMPOBaHHBIN TOKOBBIA curHan 4...20 MA fBnseTcs ynpaenstowWmM Ans MOAndUKaLmiA

pene cepun HD-xx25.LA. BeixogHoe HanpsikeHue pene nnasHO MeHsieTcs B uHTepsane ot 10 B o
HOMMHaIBHOTO B 3aBMCMMOCTY OT BEMWYWHbI YNIPABMAIOLLENO CUrHana.

I"'pachuk 3aBMCUMOCTH BLIXO[HOTO HAMPSKEHNS OT 3HAYEHNS BXOAHOTO CUrHaNa NpUBEAEH HiKe.

240 7

220 o

200 /
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160 /
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60

40 / ~0..10B
N,

0 T T T T T T T T T T T T T T T
4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20
BenwnunHa ynpaensiolero curHana, MA
PucyHok 45 — 3asucumocmb 8bIX00H020 HanpsikeHuUst om 8xo0Hoeo cueHana TTP cepuu HD-xx25.LA

BbixoaHoe Hanpsxerve, B

MnTaHre Harpysky HaNPSKEHNEM, OTIIMYHBIM OT HOMUHAMBHOTO He pekoMeHayeTcs. [ponsso-
BVTeNb He rapaHTUpyeT cTabunbHyto paboty TTP npy Takux yCrnoBusix akcnnyataLmm.

Mpu CHIWKEHUM YNpaBRSIOLLIEro CUrHana 40 MUHMMYMa Ha Harpy3ake MoXeT NpuUcyTCTBOBaTh
Hanpsixerme ot 0 oo 10 VAC.

Mpw 06pbIBE MK OTCYTCTBIW YNPaBRSIOLEro CUrHana Ha Bbixofe TTP ocTaeTcs MuHUMansHoe
Hanpshxerue ot 0 1o 10 VAC.
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3aBMCUMOCTb BbIXOAHOIO HaMPSKEHUs OT YNPaBSIOLLEro CUrHana nomyyeHa npu CneayoLLmx

YCIOBUSX:

o [lnanasoH BxogHoro curHana: 4...20 vA

o HanpsikeHue nutanus Harpysku: 220 VAC

o OTknoHeHue HanpskeHus Ha Bbixoge TTP: £10 VAC

o [lageHue HanpsikeHus Ha cunosblx knemmax TTP: <3 VAC

o Temnepatypa okpyxaioLero Bo3ayxa: 20...25 °C

o Temnepatypa ocHoBaHus TTP: <40 °C

4.3 Tunbl CMNOBbLIX KOMMYTAaLMOHHbIX 3N1IeMEHTOB

TTP KIPPRIBOR B 3aBUCMMOCTW OT MogudvkaumMm CTPosiTCs Ha 6ase KIio4eBbIX 31IEMEHTOB
pasnuyYHOro TUna.

CummcTopbifi Bbixof (TRIAC) npumeHsieTcs B cepusix pene MD, HD, HT (kpome pene ¢ uHaek-
com ...DD3) ¢ Tokom o 40 A. Takolt npeaen Toka 06bACHAETCS HEBO3MOXHOCTbI0 3DEKTUBHOMO OT-
BOZA TENna oT KpucTanna npu ABYCTOPOHHEM NpOTEKaHUN ToKa.

TpaH3ancTopHbIi Bhixog (Transisnor) npuMeHsietcs B pene cepun HD-xx25.DD3.

TupuctopHbin Bbixog (Thyristor) ycTaHasnueaetcs B TTP cepuii HD un HT Bo Bcex moaudmka-
Lmsx ¢ Tokom 60 A v Bbiwe (kpome cepun HD-xx25.LA). TupucTopbl pa3aensHo yeTaHaBnMBaoTCs Ha
nognoxke. Takum 06pa3om NOBBILLIAKTCA XapaKTEPUCTUKI TENMOOTAAYM pene, pacCYUTaHHbIX Ha HO-
MWHarbHble Toku oT 60 A.

SCR - Bbixoz (SCR) - npumeHsieTcs Bo Bcex Mogudmkaumsx cepuin HDH, BDH, SBDH, GaDH,
GwDH. SCR - BbIxoa no3BONSIET KOMMYTUPOBATH Harpy3aky ¢ Tokammu 6onee 60 A. SCR — obwenpuHs-
TOe MEeXOyHapopHOe HaWMeHOBaHWe NOyMpOBOAHMKOBOrO krkoya Ha Gase TpuogHoro TupucTopa.
MpumenutensHo k TTP KIPPRIBOR, SCR - 03Ha4aeT TMn MCNOMHEHUs NOMNyNPOBOAHUKOBONO KIoua,
KOrZa Ha MeTannM4eckoM OCHOBaHMM pene pa3MeLLaeTcs U30NMpYyHoLLas Kepammuieckast Moaoxka ¢
HENocpesCTBEHHO HAaHECEHHLIMW Ha HEE MOHOKpUCTaNIaM1 NONYNPOBOAHUKOBOM CTPYKTYPbI.

SCR - T1n BbIX0Aa, NO3BONSHOLLMIA 3HAYNTENBHO NOHN3UTL TEMNIOBOE COMPOTMBIIEHNE MOAMOXKM
perne 1 noBbIcUTb 3hdEKTUBHOCTL TENNooTeoAa. 03ToMy pene AaHHOTO TUMa UMEIOT MOBbILIEHHbIE
3KCMIyaTaLMOHHbIE XapaKTEPUCTUKN NO CPABHEHWIO C TBEPAOTENbHLIMA PENE, BbINOMHEHHBIMU Ha
6a3e 0BbI4HbIX KOPMYCHBIX SMIEMEHTOB (TMPMCTOPOB U CUMUCTOPOB).

Pene faHHOro TMna opueHTMPOBaHbI HA paboTy B XECTKUX 3KCMyaTaLMOHHbIX YCNOBUSIX NPy
Hanu4um GbICTPOTEYHBIX MEPEXOAHBIX MPOLLECCOB B CETU NUTaHMS: paboTta B CETH ¢ 6OMbLLMM YPOBHEM
nomex, paboTa Ha MHOYKTUBHYIO HarpysKy, paboTa B YCIOBMSIX BbICOKUX CKAYKOB TOKa Harpysku.

4.4 CnocoObl KOMMYTaLWK HaNPSXKEHUS

4.4.1 TeeppoTenbHbIe pene ¢ KOHTPONEM nepexoaa HanpsikeHus Yepes «0»

TBepaoTenbHbIe Pene ¢ KOHTPONEM Nepexosa Yepes HoMb NPUMEHSIOTCS AN KOMMYTaLMK:
o Pe3nCTUBHBIX Harpy3okK: (AMeKTPUYecKnx HarpeBaTenbHbIx anemeHToB (TOHOB), namn Haka-
NMBaHUS U T.M.),
o EMKOCTHbIX Harpy3ok: (Hanpumep, NOMEXOMOAABNSIOWMX CIMAXUBAIOLMX (DUNBTPOB, UMEK-
LMX B CBOEM COCTaBE KOHLEHCATOPbI),
o CnabonHoyKTUBHBIX Harpy3okK: (KaTyLleK CONEHOMIOB, KNanaHoB 1 T.M.).
Mpu nopaye ynpaBnsIoLLEro CUrHana Ha TBEPAOTENbHOE pene C KOHTPONeM nepexopa vepes
HOMb, HAMPSDKEHME Ha ero BbIXOME NOSIBIAETCS B MOMEHT NEPBOr0 NepeceyeHmst IMHENHLIM Hanpsixe-
HMEM HYNEBOTO YPOBHSI.
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OcobeHHocTv TTP ¢ KOHTpONeM nepexofa HanpsikeHust yepes «0»: HeGonblume HavambHble
Bpocku Toka, 6omnee HM3KMiA YpoBEHb CO3AaBAEMbIX SMEKTPOMArHUTHbIX MOMEX U, kak CTiefCTBHE, YBe-
NMYeHe Cpoka CNyXBbl KOMMYTUPYEMbIX Harpysok.

B 70 e Bpems TTP ¢ KOHTpoNeM Nepexoaa Yepes HoMb He MOTYT KOMMYTUPOBaTb BbICOKOMH-
AYKTUBHYIO Harpy3ky, koraa cos ¢<0,5 (Hanpumep, TpaHcopMaTopbl Ha XOMOCTOM Xogy).

A

YnpasnstoLmii ‘ ‘
curHan | | ‘

Aty W YaWANa
VAR VAN VAR VAR AN

PucyHok 46 — duacpamma cpabambigaHusi TTP ¢ KoHmponem nepexoda Yyepe3 Horb

4.4.2 TeeppoTenbHble perynaTopbl ¢ ha3oBbIM ynpaBneHnem

TBep,D,OTeJ'IbeIe pene € Cba3OBbIM ynpasneHuem no3BonAlT U3MEHATb BENNYNHY BbIXOAHOIO
HanpsXeHua Ha Harpyske 1 NPUMEHATCA ANA BbINOMHEHWUA PErYNMPOBKM MOLLHOCTM HarpeBaTebHbIX
ONEMEHTOB, PerynnpoBKn YPpOBHA APKOCTW CBEYEHMA NaMn HakanuBaHua U Apyrnx noaobHbIX 3aaau.
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PucyHok 47 — duaepamma cpabambigarusi TTP ¢ ha308biM ynpagrieHuem

4.5 [lonycTUMbIe CXeMbl KOMMyTaLUM

B nuneiike TTP KIPPRIBOR npefctaBneHb! kak ogHodasHble, Tak U TpexdasHble Moaudvka-
unn.

OpHodhasHble MoaudMKaLMM MCNONb3YIOT ANS ynpaBneHns ogHodasHol Harpyskon. OpHako,
[O0NyCKaeTCs AN KOMMYyTaLWUW TpexdasHoi Harpysku MCnonb3oBaTh 0TAeNbHbIE ogHOMa3Hbe TTP no
OfHOMY Anst kaxaon dassl. A npu notpebnsiemom Toke 6onee 90 A aTo faxe pekoMeHayeTcs. Takum
00pasom, oaHohasHbIe pene cnocobHbl yNpaBsTh kak OfgHO(A3HON HAarpy3KOW, Tak U Harpy3Kom Tpex-
ha3Hoi CO CXeMamu NOAKIOYEHNS «3BE3aay, «3Be3a C HENTpanbioy, «TPEYTONbHUKY (KpoMe Cepuit
HD-xx25.DD3, HD-xx44.VA / 22.10U / 25.LA).

B TpexdhasHbix MoaucdukaLmsx Bce Tpu (asbl SBNAIOTCS yNpaBnseMbIMU1, 4TO MO3BONSAET KOM-
MYTUPOBATb C WX MOMOLLbI0 TpexdiasHyto Harpyaky nbo Tpu rpynmbl 0AHOMA3HbIX HAarpy3oKk OfHOBPE-
MeHHo. [na TpexdasHbix TTP npumeHumbl Niobasi M3 CXem MOAKMIOYeHUs: «3Be3da», «3Be3fa C
HEMTPanbIO» U «TPEYrONbHUKY.
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Cxema coepuHeHus «3Be3aa» 6e3 HeliTpanu He peKOMEHZYEeTCS K IPUMEHEHNI COBMECTHO C
TpexdasHbiM TTP, nockonbky oHa He obecneynBaeT paBHOMEPHOCTM pacnpeaeneHms
Harpy3ku no asam kak B pabouyem, Tak 1 B aBapuitHOM pexumMe, a, CriefloBaTeNbHO, NpaBuIib-
Hbll BbIGop TpexdasHoro TTP B JaHHOM cnyyae 3aTpyaHeH.

4.6 Anroputm noabopa TTP noj KOHKpeTHyIo 3agavy

Anroputm nopbopa TTP 3aknioyaeTcs B NOCNeA0BaTENLHOM BbIMOMHEHNN TPEX NYHKTOB:

1.0npegenute cepuio pene, UCXOASA W3 TUNa HaNPSXKEHUS NUTaHUS (0AHOMA3HOE 1Nk Tpex-
hasHoe, NOCTOSHHOrO NGO NepeMeHHOro Toka), Tpebyemoro Tuna curHana ynpaenexus
(AMCKPETHBIN NOCTOSHHOTO WM NEPEMEHHOTO ToKa, MO0 aHanoroBbIi).

2.Bbibepete MoandmKkaLmio ¢ TakuM HOMUHaMNbHBIM TOKOM, 3Ha4EHWE KOTOPOro HE HIMKe ToKa
Harpy3ku B niobom pexume paboTsl Harpy3sku. HbIMM cnoBamu, Npu BbIGOPE HOMUHANBHOTO
TOKa pernie pyKOBOLCTBYEMCS HE HOMUHANbHLIM TOKOM Harpy3ku, a NUKOBbIM TOKOM Harpyski
(NycKoBbIM TOKOM, TOKOM MaKCUMAanbHO Harpy3ku, TOKOM neperpyski 1 T.4.).

3.ina nogobpaHHoro TBepgoTensHoro pene no Tabnuuam [51] u [52] BbibepeTe HeObX0AMMBIN
pagmaTop OXNaXaeHNs 1 BEHTUNATOP (ecnm TpebyeTcs), ucxoas 3 paboyero Toka Harpysku,
MOAKMIOYEHHON K pene.

4.6.1 Obwme pekomeHgauum no Bbiopy TTP

HavnborbLuyto onacHoCTb A4S TBEpAOTENBHOMO pere B NPOLecce aKennyaTauuy npeacTasnset
€ro neperpes, BbI3BaHHbIA MO0 Neperpyakoit No Toky, Mbo npeHebpexeHnemM Mepamm, HanpaeneH-
HbIMI Ha OXNaxaeHue pene (MpUMeHeHne paguaTopos, BeHTUNATopoB). Harpes TTP npu koMmyTaLum
Harpy3ku 0ByCroBfieH 3aNeKTPUYECKMMM MOTEPSMM Ha CUIOBbIX NOMYNPOBOAHWKOBbIX fIEMEHTax. YBe-
NYeHne TeMnepaTypbl HakNaAbIBaeT OrpaHNYeHne Ha BENMYMHY KOMMYTMPYEMOTO TOKa, MOCKOMbKY
yem Bblle TemnepaTypa TBEPAOTENbHOTO pene, TeM MeHbLUMA TOK OHO CMOCOBHO KOMMYTUPOBAT.
Harpes ocHoBanus TTP go Temnepatypbl B 40° C He Bbi3bIBaET CyLUECTBEHHOO YXYALIEHUs paboynx
napameTpos, a Harpes A0 70° C CyLLeCTBEHHO CHXaeT [OMYCTUMYIO BENUYMHY KOMMYTUPYEMOTO TOKA.
Mpw Harpese ocHoBanus TTP no 80° BO3HMKAET NeperpeB KOMMYTALMOHHOTO KIYa, Harpy3ska MOXeT
OTKIIOYaTbCS He MONHOCTBIO, @ camo TTP nepeiT B HeynpaBnseMbln pexum paboTbl W BbINTH 13
ctpos. Pabota pene npu Temnepatype 6onee 60° C BefeT Kk COKpaLLEHMO 3KCMyaTaLMOHHOTO pe-
cypcea.

Tok pene, 0603HaY€HHBIA Ha 3aBOACKO TabnMUKe yka3aH MCX0as U3 YCMOBYS, YTO TemnepaTypa
ocHoBaHus TTP He npesbiwaet 40° C.

Tuvn Harpy3ku Oka3biBaeT HENOCPEACTBEHHOE BIUSIHNE Ha PEXUM paboTbl YCTPONCTBA. Harpyska
MO TUMY MOXET ObITb PE3VUCTUBHON, MHAYKTUBHON U EMKOCTHOW. [Nt pe3nCTUBHOM XapakTepHbl HU3-
Kue MyCcKOBblE TOKW, 4TO MO3BONSET MCMONb30BATb Pene ¢ MUHMMAMNbHBLIM 3anacoM no Toky (okomno 30
%). Ho ecTb uckntoyenms. Hanpumep, nammbl HakanuBaHus, KOTopble, N0 CyTW, NPEACTaBNsAT cobon
PE3VNCTUBHYIO HarpysKy, HO u3-3a 60MbLLIOMO pa3bpoca CONPOTUBIEHNS HUXPOMOBOI CIUPank Npu pas-
HbIX TemMnepaTypax UMEtT MyCKOBble TOKM, MPeBbILLaLe HOMUHANBHBIA Tok B 10...12 pas. K pesun-
CTMBHOW Harpy3ke OTHOCUTCS GONbLUMHCTBO HarpesaTtenei. B MHbIX Bugax Harpysku, kak npaBuro, ipko
BbIpaXeHa NHAYKTUBHAsA MO0 eMKOCTHas COCTaBNsAoLLas. IHOYKTUBHbIN xapakTep Harpyske npuaaet
Hanuume cepAeYHNKOB, MarHUTONPOBOAOB. B kauecTBe npuMepa MOXHO NPUBECTI aCUHXPOHHbIE ABY-
raTenu, anekTpoMarHuThbl, APOCCENH, TPaHChopMaTopbl, CONEHOUAbI, 3NEKTPOMarH1ThI 1 T.n. B cnyyae
Harpysku MHAYKTUBHOTO XapakTepa, PekomMeHayeTcs BbiOupaTb TBepAoTenbHOe pene ¢ 6onblwmum 3a-
nacom no Toky (B 2-4 pasa), a B clyyae NpuMeHeHUs TBEPAOTENbHbIX pene Ans ynpaBneHus acuk-
XPOHHbIM 3nekTpoaBuratenem Heobxoaum 6...10 - kpaTHbIN 3anac no Toky. EMkocTHas Harpyska — ato
KOHAEHcaTopHble 6aTapey, yCTaHOBKW KOMMEHCALMN PEAKTUBHON MOLLHOCTM.

Harpyska ntoboro xapaktepa UMeeT CBOW HI0aHChl, BRvsioLme Ha paboTy pene. 3T HioaHCh
obs3aTensHo HeobXxoaUMo yunTbIBaTL MpW Bbibope MogudukaLmn. B yacTHOCTW, pasnnyHble TUMb
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Harpysku 06nafatoT BblpaxeHHbIM 6pOCKOM Toka (MyCKOBOWM UMW CTapTOBOI NEPerpysKoii) pasnnyHomn
aMnaMTyAbl U ANUTENBHOCTH.
TunoBble BENMUUMHBI MYCKOBLIX MEPErpy3oK ANs pasfnyHbIX BUAOB HArpy3Ku:
o AkTuBHas Harpyska (TOH — HarpesaTtenb) — 0 25 % oT HOMUHanNbHOrO Toka. [eperpyaka npak-
TUYECKM YCTPaHUMa NpY NPUMEHEHUN pene ¢ nepekiodeHnem B «0»,
e Jlamnbl HakanuBaHus, ranoreHHble namnbl — NPeBLILLEHWEe HOMUHAMBHOTO Toka B 7...12 pa3
MpW BKITOYEHUN,
o OnyopecLeHTHbIe NaMnbl — KPaTKOBPEMEHHbIE Ckayky Toka B 5...10 pa3 BbllLe HOMUHANBHOMO
B TeyeHwe 3anycka (8o 10 cekyHa),
o PTyTHble Namnbl — NpeBbILLEHe HOMUHANBHOTO TOKa B 3 pa3a B TEYeHMUe NepBbIX 3...5 MUHYT,
e O6MOTKa 3MEKTPOMArHUTHOrO pene NepeMeHHOTO TOKa - MPEBLILLEHNE HOMUHAMBHOMO TOKa B
3...10 pa3 B TeyeHue 1...2 neproaos,
e ObMmoTKa coneHonaa - npeBsblleHne HoMUHaNbHOro Toka B 10...20 pa3 B TeveHue 0,05...0,1
CeKyHabl,
e BbicokonHoyKTVBHas Harpy3ka C HachILLAKLMMCS CEPAEYHUKOM (TpaHCchopmaTop Ha Xomno-
CTOM X0gYy) Npu BKMoYeHUN B hase Hyns HanpsxkeHus: - Tok B 20...40 pa3 6onbLue Homu-
HanbHoro B TeveHue 0,05...0,2 cekyHapbl,
e OnekTpogsuratens - Tok B 5...10 pa3 6onbLue HomuHanbHoro B TeyeHue 0,2...0,5 cekyHabl,
o EMKoCTHbIE Harpysku npu Bko4eHuu B chase, 6nmakoii k 90° - Tok B 20-40 pa3 6onbLue Ho-
MWHaMNbLHOTO B TEYEHWe BPEMEHM OT AECATKOB MUKPOCEKYHA 0 AECATKOB MUNIUCEKYHL.
Vcnonb3oBaHue TTP gonyckaeTcst TONbKO C HArpy3Kkoi akTUBHO-MHAYKTUBHOIO TUNa ¢ cos ¢ >
0,5 u nyckoBbIM TokoM He 6onee0 luou.

Heobxoaumbiii 3anac TTP no ToKy Ans KOHKPETHOI Harpy3ky Yallie BCEro MOXHO OnpeaeniTb
MO fAaHHBIM TUMOBbIX Harpy3oK, Yka3aHHbIX BbllLE, OAHAKO [EeCTBUTENbHbIE 3HAYEHNS TOKa
Harpysku B MKOBbIX PeXMax He0BXOANUMO YTOUHATL Y MPON3BOAMTENS 060PYA0BaHNS.

CnocobHOCTb TBEPAOTENbHbIX Pene BbiAepkuBaTb TOKOBbIE NEPErpy3kN XapaKTepusyeTcs Be-
JMYMHON YAAPHOTO TOKa, TO €CTb aMMAMTY[OM OAMHOYHOrO MMMyNbCa 3af4aHHON AnUTENbHOCTH
(06bluHO 10 MC). [ins pene NOCTOSHHOTO TOKa 3Ta BENWYMHA, kak NpaBuno B 2 — 3 pa3a NpeBoCXoauT
3HaYeHne MakcumarnbHO AOMYCTUMOrO MOCTOSHHOMO TOKa, ANS TUPUCTOPHBIX Pene 3TO COOTHOLLEHWE
okono 10. [Ins TOKoBbIX Neperpy3ok NPON3BONLHO AUTENBHOCTU MOXHO MCXOAUTH U3 AMMUPUYECKON
3aBUCUMOCTU: YBENUYEHE ANUTENBHOCTI NEPETPY3KI HA MOPSAOK BEAET K YMEHbLUEHMIO A0NYCTUMOI
amnauTyabl ToKa.

Bbibop HOMMHaNbHOTO Toka TBEPAOTENBHOTO pene AN KOHKPETHOM Harpysku 3akmiovaertcs B
nopbope 3anaca no HOMUHaNLHOMY TOKY pefne W BBeAEHUEM JOMONHUTENbHBIX MEP MO YMEHbLUEHMIO
MyCKOBbIX TOKOB (TOKOOrPaHN4MBaloLL e PE3NCTOPbI, PeaKTopbl U T.4.).

[Ins NoBbILLEHMS YCTONYMBOCTY TBEPAOTENBHOIO Pene K MMMYMbCHBIM MOMEXaM naparnnensHo
KOMMYTUPYIOLLM KOHTaKTaMm B TTP umeeTcs LieMb, COCTOALLAs M3 NOCNEeA0BaTENbHO BKIIOYEHHBIX pe-
3uctopa n emkoctn (RC-Lenouka).

[ins 6onee NonHoM 3aLyWTLI OT NEPErpy3KM NO HANPSHKEHMIO CO CTOPOHBI Harpy3ki HeobxoamMo
BKMHOYNTb 3aLMTHBIE BAPUCTOPLI NapannenbHo Kaxaon (ase TBEPAOTENbHOIO pere.

4.6.2 O6wme pekoMeHaaLumM no BbLIGOPY paguaTopa oxnaxaeHus

Buibop paguatopa oxnaxaenus ans TTP KIPPRIBOR He TpebyeT 0T nonb3oBaTens Hukakux
0cobblix HaBbIKOB W NO3BONSET caenath Boibop Tpebyemoin mogenu paguaTopa BHE 3aBUCUMOCTH OT
KBanuukaLmMm 1 YpoBHs 3HaHWA. PekomeHzaLmv ans Boibopa paguaTopa OXNaxaeHust CBeAeHb! B
Tabnuusl 1 cnpaBeanvBbl ANs NOAABNSHOLLETO OOMbLIMHCTBA CryYaeB npuMeHeHus. OgHako cTouT
Y4MTbIBATH, 4TO TabNMLbI nofbopa pannaTopoB paspaboTaHbl UCXOAs U3 HOPMAMbHBIX YCIIOBUA SKC-
nnyatauuu TTP, korga Temnepatypa akcnnyatauuu He npesbiwaeT 25 °C, a paguaTop yCTaHOBIEH B
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XOPOLLO MPOBETPUBAEMOM MeCTe, rfe €CTECTBEHHON LMPKYMALMA BO3JyXa HUYTO He MPEnsTCTBYET.
MoaTomy npy BbiGOpe Mo Tabnuuam Noadopa CTOUT 0Bs3aTeNbHO YYMTLIBATb (DAKTOPbI, YXYALAtLLMe
TennooTaady (pasmeLeHme B kady, NOBLILIEHHYO BHELLHIOK TeMnepaTypy B MeCTe YCTaHOBKM W T.
n.), ¥ BbIGMPaTL paguaTop 3aBeAOMO C 3anacoM Mo BENMYMHE paccemBaeMoi MOLHOCTY. Mpu 3ToM
HY)XHO MOMHUTb, YTO BO M3BEXaHWe NULLHKX TPaT, paguaTop BbIGMPAeTCs UCXOAS U3 HOMUHAIBHOTO
ANMTENBHOTO TOKA Harpysku, a He Toka Ha KOTopoe paccuuTaHo TTP.

Kak criegyeT u3 npakTukiA, KOMMyTaLus Toka CBbILLe 5 A y)xe BbI3bIBaeT Harpes ocHoBaHus TTP
po 40 °C, cnegoBaTenbHo, KoMMyTaLmy Toka = 5 A 1cnonb3oBaHue pagnatopa CTporo 0bs3a-
TenbHO, B NPOTUBHOM criyyae TTP BbliAAeT 13 CTPOs N0 NPUYNHE Neperpesa.

> >

Mpy BbIGOPE paauaTopa B Nepayto O4EPesib HyXHO OPUEHTUPOBATLCS HA €0 CrIOCOBHOCTL pac-
CceuBaTb TENo, a yXke MoToM Ha ero rabapuTHble paavepbl.

B Aveitkax Tabnuy ykasaHo konu4ectso TTP MOHTUPYeMbIX Ha paauaTop 1 MakciMansbHo Aomny-
CTUMBIV TOK Harpy3kv no kaxaon dase TTP npu NOCTOSHHOM TeMnepaType OkpyXatoLLeii cpeap!
+25 °C. CumBon «—» B A4eilke yka3blBaeT Ha TO, YTO ykasaHHas mogenb TTP He coBmecTuma ¢
yKkasaHHON MofernbIo pagnaTopa, nMbo nx COBMECTHOE MCMONb30BaHe KpaitHe HeadeKTUBHO.

Tabnuya 58 — pexomeHOyembie paduamopsi 0nst TTP ceputi MD / HD / HDH

Mopenb paguatopa
Mogens TTP
PTP052 PTP060 PTP061.1 PTP062.1 PTP063.1

MD-0544.ZD3 - 1x5 - - -

MD-1044.ZD3 - 1x10 - - -

MD-1544.ZD3 - 1x15 - - -

HD-1044.ZD3/ZA2 1x10 1x10 1x10 1x10 1x10
HD-2544.ZD3/ZA2 1x20 1x20 1x25 1x25 1x25
HD-4044.ZD3/ZA2 1x20 1x20 1x30 1x35 1x40
HD-6044.ZA2 1x20 1x20 1x40 1x45 1x55
HD-8044.ZA2 1x20 1x20 1x40 1x50 1x65
HDH-6044.ZD3 1x20 1x20 1x40 1x45 1x50
HDH-8044.ZD3 1x20 1x20 1x40 1x45 1x60
HDH-10044.ZD3 1x20 1x20 1x40 1x50 1x65
HDH-12044.ZD3 1x20 1x20 1x40 1x55 1x70
HD-1025.DD3 1x10 1x10 1x10 1x10 1x10
HD-2525.DD3 1x20 1x20 1x25 1x25 1x25
HD-4025.DD3 1x20 1x20 1x40 1x40 1x40
HD-1044.VA/10U/LA 1x10 1x10 1x10 1x10 1x10
HD-2544.VA/10U/LA 1x20 1x20 1x25 1x25 1x25
HD-4044.VA/10U/LA 1x20 1x20 1x30 1x35 1x40
HD-6025.LA 1x20 1x20 1x40 1x45 1x55
HD-8025.LA 1x20 1x20 1x40 1x50 1x65
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Tabnuua 59 — pexomerdyemble paduamopel dnsi TTP ceputi SBDH / BDH, GaDH / GwDH, HT

Mogenb pagmatopa
= < © ~ o o
Mogens TTP § § § § § § %
B [ [ = = = =
o o o o o o o
1x60 1x60 1x60
SBDH60442D3 | 1450 | 160 [1x60 |10 |90 e o
1x80 1x80 1x80
SBDH8044ZD3 [ 1660 | 175 [1x80 [ 1xB0 |10V e o e
1x100 1x100 1x100
(SIBDH-10044.2D3 | 1465 | 1x85 | 1x100 | txi00 | X900 o0 i
1x120 1x120 1x120
(SIBDH-12044.2D3 | 1470 [ 1x90 | 1x110 | 1120 | 920 e s a0
X150 X150 X150
(SIBDH-15044.2D3 | 1475 | 1x100 | 1x120 | txtds |10 S s o 0
1x170/200 1x180/200 1x200
BDH-20044.2D3 | 1x80 | 1x105 | X130\ X160 | 3.75,1301/1702 | 3x8011401802 | 3x105/170112002
1x190/250 1x200/250 1x250
BDH-25044.2D3 | 1x85 | 1x120 | 1x150 | 1x185 | 3 00,4 401/1952 | 3x0011551/2002 | 3x115/1951/2502
(Ga)GWDH-500120 |- |- - - 1x170/2801/3652 | 1x180/300/3802 | -
(Ga)GwDH-600120 | - |- - - 1x175/3001/3902 | 1x190/3201/4152 | -
(Ga)GwDH-800120 |~ |- - - 1x195/3401/4602 | 1x210/37014802 | 1x270/4601/6002
HTA044ZD31ZA2 |~  |1x10 | 1x10 |1x10 | 1x10 1x10 -
HT-25447ZD31ZA2 |~ | 125 |1x25 |1x25 | 1x25 1x25 -
HT4044ZD31ZA2 |~ | 1x30 |1x35 |1xd0 | 1xd0 1x40 -
HT-60447ZD31ZA2 |~ | 1x35 |1x45 |1x80 | 1x55/60 1x60 -
HT-8044ZD31ZA2 |~ | 140 | 1x50 |1x60 | 1x60/80" 1x65/80° -
HT-10044ZD3ZA2 |~ |1x40 |1x80 |1x60 | 1x60/95" 1x65/100° -
HTA20447D31ZA2 |~ | 140 | 1x50 | 1x65 | 1x65/10571202 | Ix70M15Y120¢ |-
Sl ; VENT-8038 VENT-12038
BeHTUNATOPA

"~ Mpu ucnonb3oeaHuu eeHmunsmopa VENT-12038.220VAC.5MSHB.

2 [Ipu ucnonb3osaHuu eeHmunsmopa VENT-12038.220VAC.TMSXB.

3 — Mpu ucnonb3osaHuu eeHmunsmopa VENT-12038.220VAC.5MSHB.

4~ [pu ucnonb3oearuu sermunsmopa VENT-12038.220VAC. 7TMSXB.

5~ npu HedocmamoyHoli ecmecmeeHHoU Uupkynauuu 8030yxa Yepe3 paduamop ucnonb3ylime pekomeHAyembIl mun 8eHmuns-
mopa.
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4.6.3 FabapuTHbIe pa3mepbl paguaTopoB
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PucyHok 48 — eabapumHbie U ycmaHo80o4Hble pasmepbl paduamopa PTP052

PucyHok 49 — eabapumHble U ycmaHos0o4Hble pasmepbl paduamopa PTP060
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2 omb. M4

PucyHok 50 — 2abapumHble U ycmaHO80YHble pa3mepsbi paduamopa PTP061.1

2 omb. ML

o

PucyHok 51— 2abapumHble U ycmaHo804Hble pasmepsbi paduamopa PTP062.1
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PucyHok 52 — 2abapumHble U ycmaHO80YHble pa3mepsbi paduamopa PTP063.1
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PucyHok 54 — eabapumHbie U ycmaHoso4Hble pasmepbl paduamopa PTP036

180

4 omb. M4
Y, ¢

\2 omb. M5

260
80
9.
140

50

48
164
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PucyHok 56 — 2abapumHble u ycmaHo804Hble pasmepbi paduamopa PTP038

80

48

38

I
125 ” | g
105 ))
80
- I
2] \ o 4
ﬁ ® & i
s o |
Q 0O
| Q G \$
| \\ 14 omb. M5
N
2 w2 b omb. M3
2 |
T G
T
62 \4_om6. M&
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PucyHok 58 — 2abapumHble u ycmaHo804Hble pasmepbi paduamopa PTP040

4.6.4 Mpumep noabopa oaHodhazHoro TTP nopa KOHKPeTHYo 3apavy

Tpebyetcsa nogobpate TTP ans npocTtoro perynupoBaHnst MowHocTn TOH-a. Ynpasnstowmi
CcUrHan — yHuuLMpoBaHHbIin curHan Hanpshkedns 0...10 B, HanpskeHne nutanns Harpysku U = 220
VAC, mowHocTb Harpy3sku Py = 3 kBT, koadhdnumeHT MoLLHOCTU Harpy3ku (cos @) = 1. Temnepatypa
okpyxatoLen cpegpl +25 °C.

Vicxops 13 TMna HanpskeHns nuTaHns v Tpebyemoro Tuna curHana ynpaenexus npuemneMbim
BapuaHToM siBnseTcs cepus pene HD-xx22.10U.

Onpepenum Tpebyemblii HOMUHAMBHBIN TOK perne.

13 dhopmyrbl MOLLHOCTM ANst 0BHO(A3HOM Lienu
Pu=Un x |4 X cos ¢
Bblpa3im v BbI4MCIIM TOK NOTPebneHns KOMMYTUPYEMON Harpy3ku:
v =Pu/ (U x cos @) = 3000/ (220 x 1) = 13,6 A.
[lo6aB1M K Nony4eHHOMY 3Ha4eHuIo Toka 3anac B 35 % KOTOPbIN NOKPLIBAET MOrPELUHOCTI HOMUHaTb-
HO¥ MOLLHOCTM camoro HarpeBaTens (+10 %), yBenuyeHne MOLLHOCTM B XONOAHOM COCTOsHUM (+£10 %)
11 BO3MOXHble konebaHns CeTeBoro HanpsikeHns nutaHns (£15 %).
136Ax135=184A.
Bnuxaiiwas mogudukauus, nogxogaias no Toky - HD-2522.10U ¢ HoMMHanNbHbIM TokoM 25 A.
Tak kak KoMMyTUpyeMbii Tok 6onee 5 A, To HeobxoaMMo NpuMeHeHe paguatopa. Beibupaem pagua-
Top no Tabnuue [51]. ins paccenBaHns Tenna Npy KOMMYTaLM PAaCCYUTAHHOTO Toka C y4eToM 3anaca
Oynet gocratoyHo paanatopa PTP060.

4.6.5 Mpumep noabopa TpexdazHoro TTP noa KOHKPeTHYHO 3agady

Tpebyetcsa nogobpate TTP Ans ynpaBneHns HarpeBaTemnbHbIMY AaNeMEHTamMy NPOMBILLIEHHON
neun MowHocTbIo 54 kBT. YnpaBnenue ocywiectansieTcs npu nomowyy NALO-perynstopa. Harpesatens-
Hble aneMeHTbl paccumTaHbl Ha HanpsikeHne 380 VAC v coevHeHbI Mo CXeMe «TPeYTronbHUKY.

/icxoas u3 Toro, UTo ynpaBneHue Harpyskoii ocywectenset MNUI-perynaTop, Ham noHagobuTes
TTP ¢ puckpeTHbiM ynpaeneHuem. 3avactyto y MU[-perynsTopoB ecTb CneumanbHblii BbIXOA ANS
ynpaBneHns TBEpLOTENbHbIM pene Ui BCTPOEHHBIA 6ok nuTanus Ha 24 VDC u peneiHblit Bbixog
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(Hac ycTpouT ntoboit BapuaHT). Mcxops v atoro Boibupaem TTP ¢ ynpasnermnem 3...32 VDC. lNo aaH-
HbIM NapameTpam nogxoput TTP HT-xx44.ZD3.
Paccuntaem Tok Harpysku. KoacppuumeHT MoLHoCTM nogo6HoM Harpyskm (cos @) = 1.
B ykasaHHON cxeMe NOAKMIoYEHs! TOK Harpy3ki paBeH:
=Py / (U x \3 x cos ¢) = 54000 / (380 x V3 x 1) = 82,14 A.

[obaBum k nony4yeHHOMyY 3HaueHnto Toka 3anac B 35 % KOTOpbIi MOKPLIBAET MOrPELLIHOCTH HO-
MWHaMbHOI MoLLHOCTH camoro Harpesatens (£10 %), yBenuyeHne MOLHOCTM B XONTOAHOM COCTOSHUM
(£10 %) 1 Bo3MOXHble konebaHns ceTeBoro HanpskeHus nutanus (£15 %).

82,14 x1.35=110,89 A

lMony4eHHOMY TOKy Harpysks cooTBeTCTByeT moaudukauns HT-12044.ZD3 Ha HOMUHANbHbINA
Tok 120 A. Tak kak koMMyTUpyeMblii Tok Bonee 5 A, To Heobxoanmo NpumeHeHne paguaropa. Beion-
paem paguatop no Tabnuue [52]. Ins paccemBaHns Tenna npu KOMMyTaLyM PacCUMTaHHOTO TOKa C
y4eToM 3anaca OyaeT goctatouHo papuatopa PTP038 ¢ yctaHoBneHHbIM BeHTUnsTopoM VENT-
12038.220VAC.5MSHB.

12044.ZD3 ycraHoBneHHbIx Ha pagvatop PTP039 ¢ seHtunsatopom KIPPRIBOR VENT-

Bonee HagexHbIM peLueHreM 3Toil 3apaum 6yaet npumeHeHve 3-x ogHodasHbix TTP SBDH-
12038.220VAC.5MSHB.
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5 MoHTax M akcnnyartauums

5.1 TpeboBaHMsA K MOHTaXy

K MOHTaxy ycTpoicTBa 4OMyCKAOTCA TOMbKO KBanuuLMpOBaHHbIE CNELManiCTbl, MMetoLLme
[O0NyCK K NPOWU3BOLCTBY 3MEKTPOMOHTaXHbIX paboT.

TTP ycTaHaBnMBaloTCA B 3anupaemble Wkadbl 4718 NpeaoTBpaLleHns JOCTyna NOCTOPOHHIUX
nmu,. KoHcTpykums Wwkada fomkHa obecrneymBaTh YUCTOTY BHYTPEHHErO 06bema, 3almLLaTh oT nona-
AaHWs NOCTOPOHHMX NpeaMeToB v Bnary. LLikad 4omKkeH NMETb BEHTUNSALMOHHBIE 0TBEPCTHS, obecne-
ymBaroLLme ADEKTUBHYIO LIMPKYNISLIMI0 OXMaxAAtoLLEro BO3ayxa v oxnaxaeHne obopyaosaHus, ycra-
HOBMEHHOro BHYTpU Hero. MoHTax TTP 6e3 paguatopa, paBHO Kak 1 C paauaTopoM OCyLLEeCTBISAETCS
BMHTaM Ha NnockocTb. MoHTaXHas NOBEPXHOCTb AOMKHA ObITb pOBHAs, yucTas, 6e3 cregoB pxas-
YMHbI, Kpacku Unu okucroB metanna. OHa AomkHa 0BecneynBaTh HaLeXHOCTb KPenneHus 1 MoTHoe
npuneranue ocHoBaHus TTP ans obecneyeHnst MUHUMaIbHO BO3MOXHOIO TEMMOBOrO COMPOTUBIEHMS
Mexgy ocHoBaHueM TTP 1 MOHTaXHOW NOBEPXHOCTHIO.

Mpy NOZKMIOYEHUN YNPaBASIOLMX U CUMOBBIX LIENEA, CMOHTUPOBAHHBIX MHOTOXUIbHBIM Mef-
HbIM NPOBOAOM CrieAyeT OMPEeCCOBbIBATbL KOHLbI MPOBOAOB KOMbLEBbLIMU NGO BUNOYHLIMI HAKOHEYHM-
kamu.

5.1.1 YcranoBka TTP Ha paguatop

TBepaoTenbHoe perne Npy NpoTekaHny Yepes Hero Toka B LieNi Harpysku HarpesaeTcs, aT1o 0by-
CMOBIEHO SNEKTPUYECKAMM MOTEPSIM HA CUINOBBIX NONYNPOBOAHMKOBbIX dneMeHTax. [pu aTom ysenu-
YeHue TemnepaTypbl pene HaknaabiBaeT OrpaHUYeHUe Ha BenuYMHY KOMMYTUMPYEMOTO UM TOKa
Harpy3kn. C LEnbl OXNaxaeHWs KOMMYTAUMOHHBIA 3MeMEHT BO BCEX TBEPHOTEMNbHbIX pene
KIPPRIBOR CMOHTMpOBaH Ha MeTannmM4yeckoM OCHOBaHWM, KOTOPOE PaccenBaeT Bblaensemoe B Npo-
Lecce pabortbl Tenno. OHako METannMYecKoe OCHOBaHWe TBEPAOTENBHOTO pene BBUaY CBOEN Marnon
nrnowaam cnocobHo ycnewHo paccemsaTb NuLb HEOOMbLIOE KOMMYECTBO TeNna, KOraa TOK Harpyski
He npesbiwaet 5 A. CnefoBaTensHo, Npu AnuTeNbHOM paboTe pene ¢ Tokamu Harpy3sku cabie 5 A
TpebyeTcs NpUMEHeHe AOMONHUTENBHBIX MEP OXNaxaeHusi. Hanbonee JOCTynHbIA cnocod ynyuwmTs
TENNOOTBOA Pere — yBenuuuTb NNoLadb paccenBaHus Tenna oT MeTanmMyeckoro OCHOBaHWS pene.
[lobuTLCS 3TOr0 MOXHO YCTAHOBKOM TBEPLOTENBHOIO pene Ha paguatop oxnaxaerus KIPPRIBOR ce-
pumn PTP, ocHacTve ero npu HeobxoaumocTu BeHTunsitopom KIPPRIBOR cepun VENT.

Mpu nopbope pazuaTopa OXNaxaeHUs YYUTLIBANTE, YTO HE CYLLLECTBYET OHO3HAYHOMO COOTBET-
CTBWS MEX[y TOKOM Harpy3ku Yepes pene 1 TMnom Heobxoammoro paguaTopa, a npuBeseHHbIe B Tab-
nmuax [51] u [52] pekoMeHaaLUN yYOOBNETBOPSIOT CTaHAAPTHLIM YCNIOBUSIM 3KCNyaTauumm (Temnepa-
Typa okpyxatowleit cpeapl +25 °C, Hannuve LmMpkynsLmvM Boagyxa u T. n.). [MoaTtomy paguatop oxna-
XIOEeHUs criepyeT BbIOMpaTh C HEKOTOPbIM 3anacom nbo yBenuumBaTh ero aeKTUMBHOCTb, AOMOMNHM-
TENbHO yCTaHaBNMBas BEHTUNATOP 0bayBa.

Mepen ycTaHOBKOW TBEPAOTENLHOMO Pene Ha paamaTop HeobX04UMO OYUCTUTL UX MOBEPXHOCTM
OT MbINK 1 3arpsi3HEHNI, a npu ycTaHoBke TTP Ha paguatop — ybeauTbes B OTCYTCTBUN NOCTOPOHHMX
yacTuu.

MosepxHocTv TTP u pagnaTopa oxnaxaeHus He MoryT ObITb WAEaNnsHO POBHBIMM, MOITOMY NS
obecneyeHns achdeKTUBHOrO TENNooTBoAa HEObXOAMMO NPOBOAMTL ycTaHoBKy TTP Ha pagwarop ¢
MCMONb30BaHMEM TENMMONPOBOASLLE nacTbl, Hanpumep, KMT-8. MpumeHeH1e TennonpoBOAHON NacTbl
MO3BONSET 3aN0NHUTL BO3MYLUHbIE MyCTOTHI MEX/Y NMOBEPXHOCTHLIO paguaTopa 1 ocHoBaHuem TTP, no-
BbiLwast 3GhheKTMBHOCTb TEMNOOTAAYM OT TTP Kk paguatopy.

Mpu HaHECEHUM TENONPOBOAHOM NACTbl HA TBEPAOTENBHOE PENle BHUMAaHWE CTOUT YAEeNsTb BO-
npocy coBAeHNs ONTUMAnbHOV TOMLLMHBI 1 PABHOMEPHOCTM HaHECEHHOTO ¢rosi. CIIMLLKOM TONCTbIN
CMoW TenronpoBOAHOTO MaTepuana yBenuumBaeT TennoBoe CONPOTUBIEHNE Nepexoda «paanarop —
pene» 1 NpenaTCcTByeT HOPManbHOMY OTBOAY Tenna OT TBEPAOTENbLHOrO pene. HepaBHOMEPHbIN Croi
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MpVBOANT k 0BPa30BaHMI0 MeXay MOBEPXHOCTAMM pere W paguatopa eLé GombLUero KonuyecTaa BO3-
AYLUHBIX MYCTOT M PE3KO MOBbLILIAET TENMoBOe CONpoTUBMEHWe nepexoda. OnTuManbHbIM cunTaeTcs
CIoi TennonpoBoAHON NacTbl 40 40 MKM, KOrAa Yepes Crol TepMonacTbl BUAHA CTPYKTYpa noBEpXHO-
CTU pagmaTopa, NOCKONbKY 3TOr0 BNOMHE AOCTATOMHO AMS MOKPLITASA LIEPOXOBATOCTU NOBEPXHOCTEN.
LienecoobpasHo HaHOCUTL NACTy Ha paanaTop C UCMONb30BaHNEM POBHOTO METANMYECKOrO LWNnaTens,
AobuBasch pacnpeaeneHns nacTsl NponopLoHanbHO Aedektam NoBepXHOCTU. HaHeceH e nacTbl Ha
pagvatop adekTnBHee Mo NpUYMHe BorbLUelt HEPOBHOCTI €ro NOBEPXHOCTYU MO CPABHEHMIO C OCHO-
BaHWeM pere. locne yCTaHOBKM pene Ha paanaTop C HaHECEHHON TepMonacToin HeobXxoaMMO OcyLLe-
CTBUTb «MPUTUPKY» MOBEpXHOCTEN. MpuTnpka coBepLuaeTcs HebonbLMMM KonebaTenbHbIMY ABIKEHN-
MM (40 5 MM, HO 6€3 B3aUMHOr0 OTPbIBa NMOBEPXHOCTEN!) C OAHOBPEMEHHBIM MPXUMOM pene K paau-
atopy. Tonbko Nocne aToro MOXHO COBEpLUaTh IMKCALMIO pere Ha papuaTope BUHTaMu.

Mpu MOHTaXe BCErfa UCNOMb3yITe KPEneXHbIe BUHTbI C LiENbio MaKCMMarbHO NOTHOTO npuie-
raHus nosepxHocten TTP v paguatopa.

Mpw ycTaHOBKE pagmaTopa OXNaxaeHns BHYTPY 060pyaoBaHns NMBo MOHTaXHOMO Lukadha no3a-
BoTbTech 0 TOM, YTOObI HUYTO HE NPENATCTBOBANO ECTECTBEHHON LMPKYNALMM BO3AYXa Yepes paauna-
TOp oxnaxaeHus. CreayeT Takke NPUHATbL BO BHUMaHWe, YTO NNoLasb NonepeyHoro CeYeHus BXog-
HbIX M BbIXOAHbIX PELLETOK Lukadha AOMKHA ObITb HE MEHbLUE NMOWAAM NONEPeYHOro CeYeHns pagua-
Topa (paguaropos). Bcerga pacnonaraiite paguaTtop OXnaXaeHus Takum 0bpasom, YToObl MOTOKM
€CTECTBEHHOM LMPKYNALM BO3AyXa NPOXOAUNM BLOMb pébep OXnaxaeHus pagnaropa (CHNU3y-BBepx)
WUnv B MoBOM NONOXKEHUM MPY HANMYWM NPUHYANTENBHOTO 064YBa C MOMOLLBIO BEHTUNATOPA OXaxae-
HUS, B MPOTMBHOM crlyyae 3dhdeKTUBHOCTb MPUMEHEHUS paguaTopa 3aMeTHO cHuauTcs. Ecnu pagua-
TOpbI CHabXeHbI BEHTUNATOPaMM, TO NPOU3BOANTENBHOCTb CUCTEMBI BEHTUNALWW LKada ynpaBnexus
AOMKHA BbiTb HE MeHee CyMMapHOi MPOW3BOAWTENBHOCTU BCEX BEHTUNMATOPOB, YCTAHOBMEHHBIX B
LKady.

[ins pasHbix cepuii TBEpPAOTENbHBIX pene Ha pagnatopax cepun PTP umetotcs pasHble noca-
AO4HbIE OTBEPCTUS. TUMbI 4OMYCTUMBIX K YCTAHOBKE Ha KOHKPETHbIN paguaTop pene ykasaHbl B Tab-
nmuax [51] n [52].

5.1.2 YcraHoBka Heckonbkux TTP ¢ pagnaTopamu B OAHOM LiKady ynpaBneHus

Mpu yCTaHOBKE HECKOMbBKWX pene C paanaTopamu B OGHOM LUKady HY)XHO NPUHSATL MEPbI K TOMY,
4T0DbI OHW HE 3aTPyAHANYW TennooTaadvy Apyr apyra. Mpu pacnonoxennn TTP B ogHOM psgy cneayeT
paccTosHue Mexay paguatopamu (D) npuHumMaTs BenuumHon He MeHee 0,7 OT WwupiHbl 6onbLuero pa-
pvatopa (A2).

paguaTopbi

L I J
o o
F =

L d d
A D A2

PucyHok 59 — cxema pasmeweHusi TTP npu MoHmaxe 8 00HOM psidy
Mpu pacnonoxenun TTP gpyr Hag ApyroM HeOBXOAMMO HUXHEE YCTPOWCTBO MOAHUMATbL Hag,

MOBEPXHOCTbIO YCTAHOBKM HA PacCTOsHIE He MEHee BbICOTbI BepxHero (B = h) u paccTosiHue no Bep-
TUKanu Mexay psgamu TTP Takke BblAEPXMBATL HE MEHEE BbICOTbI BEPXHETO.
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PucyHok 60 — cxema pasmeweHusi TTP npu moHmaxe dpye Had Opyzom

Takke He cregyeT pasmelsats TTP 6nu3ko ¢ ApYruMK 3nemMeHTamu, CMOHTUPOBAHHBIMK B
wkady (TpaHcdopMaTopbl, YaCTOTHbIE PErYNATOPbLI, KAbemnbHbIE NOTKW U T. N.) Tak KaK Tako MOHTaX
BELET K 3aTPYAHEHWIO TENNOOTAAYM 1 PEne, U COCEAHNX YCTPONCTB.

5.2 Tpe6GoBaHMsA K yCNOBUAM OKpYXKatowweil cpeabl

Pabouve ycnosus akcnnyataummn TTP KIPPRIBOR: B 3akpbIThix B3pbiBO6E30NACHBIX MOMELLE-
HusIX, 6e3 NapoB arpecCMBHLIX XUOKOCTEN M ra3oB, TeMnepaTypa okpyxatLlero Bosgyxa -30...+70 °C,
atmocchepHoe aasnenme 84...106,7klMa, oTHocuTENbHAs BNAaXHOCTbL He 6onee 80 % npu Temnepatype
He Bbiwe 25 ° C, 6e3 koHaeHcaLum Bnarm.

HecmoTps Ha LUMPOKMIA TeMNepaTypHbIiA AnanasoH, KOMMYTaLUOHHas cnocobHocTb TTP cunbHO
33BMCUT OT TemnepaTypbl OKpyXalolleir cpedbl. Hike npeactaBneH rpaduk 3aBUCMMOCTM MaKcH-
MarbHO [OMYCTMMOrO TOKa pene OT TeMnepaTypbl OKpYXatoLLel cpeabl Ui OCHOBaHWS pene.
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PucyHok 61 — 3agucumocms moka pesie om memnepamypb! okpyxarowieli cpedbi (ocHosarust TTP).
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Ha rpadpmke nokasaHbl Tpu KioYeBbIe TOHKN:
o A-xoraa Temnepatypa ocHoBaHus TTP gocTuraet 40 °C, HauMHaeTCs ABHBIN Cnag Harpy3oy-
HOM cnoco6HOCTYH perne.
¢ B — npn Temnepatype ocHoanus 70 °C, pene cnoco6Ho kommyTupoBaTh nuwb 50 % Homu-
HanbHOTO TOKa.
o C—nputemneparype ocHoBaHus 80 °C HacTynaeT HeobpaTuMbIi TeNNOBON NPoboIi CUIOBOrO
KOMMYTaLMOHHOrO 3nemeHTa 1 TTP nepexoauT B HeynpaBnsemblil PexumM.

B crnyyae nosbILeHHON TemnepaTypbl okpyxatoLen cpeas (cabiwe 40°C) TTP He cMoxeT Hop-
MarbHO OXNaxaaTbCs, Aaxe Npu MCNONb30BaHUW pagmaTopa ¢ NpUHyAUTENbHBIM 064yBOM. B Takoi
cutyauum TTP 6yaeT neperpeBatbcs U MOXET BbIATY U3 CTPOS. B 3TOM cryyae BO3MOXHbI fABa Bapy-
aHTa peLueHms:

e [IpegycmaTpuBaTh CUIOBbIE LKadbl C BHELIHUM OXMaXAEHUEM MU NOMOLLM KOHAWLIMOHEPOB,
e /icnonb3oBatb TTP ¢ BogsHbIM oxnaxaeHnem cepun GwDH.

Vcnonb3oBaHne cTaHgapTHol cepum TTP npu NOBbILWEHHBIX TEMNepaTypax 1 6e3 BHELHero
KOHOWLMOHMPOBAHHNS BO3yXa BO3MOXHO, MPM YCMOBUM BbIOOpa HOMWHANBHOIO TOKa perne C y4eToMm
€r0 MOBbILLIEHHOI TeMnepaTypbl SKCMyaTaLm.

MpoBepuTbL NPaBUNBLHOCTL PeXXMa oxnaxaeHus TTP MOXHO M3MepyB TeMnepaTypy paguatopa
B 30He He panee 10 MM OT MecTa KOHTaKTa C OCHOBaHWeM pene. Ecnu Temnepatypa 6nuska k 60 °C
nmBo NpeBBILLAET 3TO 3HAYEHME, TO OXNAXKEHWe ANS pene HeJ0CTaTOMHO W HYXXHO NPEANPUHSTL Lo-
MONHUTENbHbIE MEPbI MO YNyYLleHnto TennooTaoaa. MpoBOAUTL AUArHOCTUKY pene Mnydlle BCero uc-
nonb3yst 6eCKOHTaKTHbIN TEPMOMETP (MMPOMETP), KOTOPbI NO3BONSIET U3MEHSTH KO3 ULMEHT Ten-
NOBOro U3nyyeHus. [1ns anoMUHUS OH ycTaHaBnueaetcs B Ananasone 0,008...0,062.

5.3 3awmra cunosbIx ueneut TTP

PaboTa pene conpoBOXaaeTcs BO3HUKHOBEHUEM NEPEXOAHBIX MPOLIECCOB Pa3HOPOAHBIX MO am-
nnuTyae, ANUTENbHOCTY, NEPUOY 3aTyXaHWs W T. 4. ATU NPOLIeCChl OTPULIATENBHO BIUSIIOT KaK Ha pa-
BoTy camoro pene, Tak ¥ MOryT IBNSTLCS MPUYMHON NOMEX, TEHEPUPYEMbIX B CETb. B nopsiake 3aluuTh
OT HUX PEKOMEHZYETCS MPUMEHSTb BHELLHWE 3alLUTHbIE Lienu TBEPAOTENbHbIX pene. Moyth Bce Moau-
(rKaLMM OCHaLLEHbI BHYTPEHHUMU CXEMHBIMM PELIEHUSMA.

5.3.1 BcTpoeHHas 3awuTa

BctpoenHas RC-Lienoyka Lenoyka sawmwaet TTP oT AeiCTBIUS MMMYMbCHBIX MOMeX (nepeHa-
NPSHKEHMIA) M OTPaHNYMBAET CKOPOCTb HAPaCTaHUS HAMPSHKEHNS HAa KOMMYTALMOHHOM SfEMEHTE, YTO
0COBEHHO BaXXHO NPY KOMMYTALMN MHAYKTUBHOM Harpysku.

5.3.2 Bbi6op 3awmTHOrO BapucTopa

OnemeHTapHas 3alluTa perynsTopa oT BbICOKOBOMbLTHBIX MMMYMbCHBIX NoMeX obecneymBaeTcs
€ro BHYTPEHHEN CXEMOM.

[ns Bonee achheKTMBHON 3aLUTbI CUNOBLIX KNtoueid TTP HeoBX0AMMO YCTaHOBUTL BHELLHME
BapuCTOPbI.

Bbibop BapucTopa BbIMONMHSETCS N0 TPEM OCHOBHBLIM NapameTpam:

e KnaccuuKaLMOHHOE HampsKeHwe,

e MaKcuUMarbHasi SHEPrus paccenBaHms,

e MaKcUMarbHOe HanpsKeHue.

KnaccudmkaumoHHoe HanpsikeHWe — HanpsikeHue, KOTOpOe Npu AnNUTenbHo paboTe He Bbl-
3bIBaET neperpesa Bapuctopa. [ns onpeaenexus knaccudmkauuorHoro HanpsikeHus (Ukn) Bapu-
CTOpa HyXHO paccuuTaThb [OMYCTUMOE ANUTENbHOE HaMPSHKEHE, MpKUnaraeMoe K BapucTopy C Y4ETOM
koacpcpuumenTa 3anaca (15...20%) Ha HecTabunbHOCTb U Pa3bpoc HaNPSHKEHUS NUTatOLLEN ceTh. 3Has
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MaKcuMarnbHOe HanpsikeHWe, YCTAHOBUTL KraccudmKaLMoHHOe HanpsikeHue Tpebyemoro Bapuctopa
no Tabnuue:

Tabnuya 60 — KmaccuguKkauUoHHOe HanpsiXeHue eapucmopa

MakcumanbsHo AonycTtumoe
AnuTenbHOe HanpsXxeHue, npu-

MakcumanbHo gonyctumoe
Knaccudmka- Knaccudpumka-
ANUTENbHOE HanpsXeHue, Npu-

LIMOHHOE . LIMOHHOE
naraemoe k Bapuctopy (pei-
HanpsxeHue HanpskeHue
CTBYlOLLEe 3HaYeHWe nepemeH-
Bapucropa, B Bapucropa, B

HOro HanpsikeHus, B)

naraemoe k BapucTopy (pei-
CTBYyHOLLEE 3Ha4eHUe nepemeH-
HOro HanpsxeHus, B)

20 33 175 270
25 39 190 300
30 47 210 330
35 56 230 360
40 68 250 390
50 82 275 430
60 100 300 470
75 120 320 510
9 150 350 560
115 180 385 620
130 200 420 680
140 220 460 750
150 240

MakcumanbHas aHeprus paccenBaHus (E) — konmyecTBo sHeprum, KOTOpoe BapuUCTop npu ne-
perpy3ke cnocofeH BblaenuTb B Bue Tenna 0e3 paspyLueHnsi. Hepris paccenBaHmus nMpsiMo 3aBuUCuT
0T pa3mepa BapuCTopa 1 yka3biBaeTCs B €ro napameTpax. B npakTuke npu nogkntoueHum k TTP guc-
KOBOrO BapucTopa [OCTaTO4YHO BblbpaTh BapuUCTOP MO KnaccuuKaLMOHHOMY HanpshkeHWo U ¢ aua-
meTpom 18...20 Mm.

[ns Bonee TOYHOrO pacyeTa MakCUManbHON MIHOBEHHOW 3HEPTW BOCTONb3YMTECH POPMYIION:
E=P*tg(¢)/2mfn,

roe

o E — MrHoBeHHas aHeprus,

® P — HOMWHanbHas MOLHOCTb Harpy3ku,

o tg() — TaHreHc yrna casura dasbl MeXay TOKOM W HaNpsHKEHNEM,

o f—yacToTa nuTaroLei cetu,

o 1 — KA Harpysku.

MakcumanbHoe HanpspkeHue (UMakc) — HanpshkeHne, KOTOpoe MOXET BblAepXaTb BapucTop
BO BpeMsl AeNCTBUS UMMYNbCHON NOMEXH:

Umakc=K*Ukn,

roe K - koadhcuumeHT 3awumTbl Bapuctopa. O6bI4HO NpuHUMaeTest pasHbIM 1,4...1,6.

5.3.3 Bbi6op 3awuTHOro AnMoAaa

Mpwn ncnonb3oBaHn TTP HD-xx25.DD3 ans koMMyTauun WHOYKTUBHOW Harpysku, Ha ero Bbl-
XO[1€ BO3HWKAET HanpshkeHWe camomHaykumn. CambiM HEAOPOrMM U pacnpoCTPaHEHHbIM METOAOM 3a-
LWTBI OT HETo SBMSAETCS YCTaHOBKA LUYHTWPYIOLLEro A1oAa napannenbHO MHOYKTUBHOW Harpyske. B
YCTaHOBMBLUEMCS PEXVUME AMOZ HE OKa3bIBAET HUKAKOTO BMUSHWS Ha paboTy cxembl. Mpu OTKIoYeHn

69



HarpyaKku, KOrfia BO3HWUKAET HanpsikeHUe CaMoMHLYKLuKM, 0BGpaTHOE Mo MoIsIpHOCTH paboyemy Hanps-
KEHMIO, AMOL OTKPBIBAETCS U LUYHTUPYET MHOYKTUBHYIO Harpysky.
Mpasuno BbIGOpa 1 YCTaHOBKM Anoaa:

e Paboumnii Tok 1 0bBpaTHOe HanpsikeHWe AMoAa LOMKHbI ObiTb CPABHUMbI C HOMUHAbHBIM
HanpsbkeHWeM W TokoMm Harpyskw. Ang TTP HD-xx25.DD3 BnonHe nogongeTt KpeMHUeBbIN
avor 1N5399 ¢ makcumanbHbIM 0BpatHbiM HanpspkeHreM 1000 VDC v MakcumanbHbIM MM-
nyrbCHbIM TOKOM A0 50 A;

o BbiBoabl Anoga [OMKHbI ObITb kKak MOXHO KOpOUE;

¢ BbiBogbl Avopa cnepyeT noaknioyaTh HEMOCPEACTBEHHO K HArpy3Ke;

o [py NoaKMoYeHUM AnoLa K Harpy3ke He UCTOMb3yiTe ANVHHbBIE COEAMHNTENBHbIE MPOBOAA.
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6. FapaHTuHiiHOE M NNaHOBOE TeXHUYeckoe obCnyxuBaHue

6.1 MnaHoBoe TexHMYecKoe 06CnyxMBaHNe

B npouecce akcnnyatauumm ycTporcta Heobxoaumo He pexe 1 pasa B 6 MecsiLieB NpoBOANTbL
MeponpusTUs No ero 06crnyXnBaHmio:
o QOuuctka kopnyca TTP 1 paguatopa oT Mblnu 1 3arpsa3HEHNN.
o [IpoBepka kayecTBa kpenneHus TTP Ha MOHTaXXHOM NOBEPXHOCTY UMK Ha paguaTope.
e [IpoBepka HafeXHOCTM 3aTSKKM BUHTOBbIX KITEMM.
o [pu ycTaHoBKe Ha papnaTop — o4McTUTL pebpa paguatopa OT Mbinu, rpsA3u, CrejoB Macna u
T. N
o [Ipy HaNMUUM BEHTUNATOPA — OYUCTUTL KOPMYC U KPbINbYaTKy OT MbINW, rPs3u U creaosaThb
WHCTPYKLMAM, U3MOXEHHbIM B PYKOBOZCTBE HA BEHTUMNSATOP.
O6HapyxeHHbIe HeJoCTaTKM CrefyeT HeMEeANEHHO YCTPaHUTD.
Mpw BbINONHEHMM PaBOT Mo TexHMYECKOMY 0BCNyxXMBaHWUKO criegyeT cobnioaaTs MeponpusTHs,
N3noxeHHble B rnase «Mepbl Ge3onacHocTh.

6.2 YcnoBus TpaHCNOPTUPOBaHMA U XPaHeHNA

Ycnosus TpaHcnopTupoBanus 5 no FOCT 15150-69. TeepaoTenbHble perynstopbl TpaHCnopTy-
PYIOT B YNaKoBKe MpeanpuaTUS-13roToBUTENS BCEMW BUAAMM TpaHCMOpTa B COOTBETCTBMW C NpaBy-
namn NepeBO30K, AENCTBYHOLMMI Ha COOTBETCTBYIOLLEM BIAE TPaHCNOpTa.

Ycnosus xparenus 1 no FTOCT 15150-69. TTP cnegyeT XpaHuTb Ha roprU3OHTarbHbIX TBEPAbIX
MOBEPXHOCTSX B YNaKkoBKe NPEANPUATUS - U3TOTOBUTENS B 3aKPbITbIX NOMELLEHUSX, B YCIIOBUSX, UC-
KMIOYaKOLLMX KOHTAKT C BNAro v npu OTCYTCTBUM B OKPYXaloLLieit aTMOC(epe TOKONPOBOAALLEN Mbink
11 NApPOB XMMINYECKM aKTUBHbIX BELLECTB, BbI3bIBAOLLMX KOPPO3MIO METANMMYECKIX YacTen 1 NoBpexXae-
HUWE SMEKTPUYECKON 30oNALNM.

CnocoBbl norpysku, pasrpy3sku, a Takke cnocobbl TPAHCMOPTUPOBAHWS U YCMOBUS XPaHEHUS Y
noTpebutens JOMmKHbI 0becneynBaTb COXPaHHOCTb M3LENUS OT MEXaHNYECKUX NOBPEXAEHWIA.

6.3 FapaHTUK usrotoBmTens

MpeanpuATUe-U3roToBUTENb FapaHTUPyeT PaBoTocnocoGHOCTL TBEpAOTENBHOMO pene Npu co-
GniofeHnn Bcex Mep Ge3onacHoCTW, NpaBun MOHTaxa, SKChnyaTauyu, Npu NpOBESEHWN NNAHOBOTO
TEXHUYECKOTO 0BCNYXMBaHMS, a Takke Npy paboTte TBepAOTeNbHbIX Pene Ny HOMUHAMBHbIX PaBoUmx
napameTpax, ykasaHHbIX B NacropTe W PyKOBOACTBE N0 KCMyaTaLmu.

TapaHTHiiHbIA CPOK CryxBbl COCTABNAET 12 MecsLEB C AaTbl NPOLaXW NPy yCrnoBuM cobniode-
HUst NOTpeGuTenemM Mep 6e30MacHOCTH, NpaBuI SKCMIyaTaLum, TPaHCNOPTMPOBKM, XPaHEHMS,, MOHTaxa
Y NPU NPOBEEHUN CBOEBPEMEHHOTO PETYISIPHOTO NNTAHOBOTO TEXHUYECKOTO 0BCNYXUBaHMS.

B cnyyae BbiXoaa TBEPAOTENLHOMO pene 13 CTPOs B TeYeHWe rapaHTUHOTO Cpoka, Npu cobnto-
AeHUM NoTpebuTenem npasun aKCyaTaLui, TPAHCNOPTUPOBKM, XPaHEHUS! U MOHTaXa, a Takke npu
HanM4YUM 3anoNTHEHHON PEMOHTHOI KapTbl, NPeANPUATME-M3rOTOBUTENL 00S3yeTCs OCYLLIECTBUTL €ro
GecnnaTHbIi PEMOHT UMK 3aMeHy Ha HoBOe.

6.4 MapaHTHiiHOE 0GCNyXuUBaHUe

YcrnoBusi NpoBeAEHUs rapaHTUIMHOTO 06CNYXMBaHMS:

e [apaHTWitHOE 0BCNyXMBaHWe OCYLLECTBIISAETCS B YCIIOBMUSX CEPBUCHOTO LiEHTPa;

o DaKTUYECKOE HaNMYne HEMCMPABHOTO TOBapa B MOMEHT 0BpalLLeHNst B CEPBUCHBINA LIEHT;

e [apaHTuitHOE 0BCNYXMBaHNE OCYLLECTBRSETCS B TEYEHWE BCEro rapaHTUIHOIO Cpoka, ycTa-
HOBIMEHHOTO Ha ToBap;
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e [pn NpoBeEHUM PEMOHTA CPOK rapaHTUW NPOANEBAETCA Ha NEpPUOS HAXOXAEH!s ToBapa B
PEMOHTE.

lpaBo Ha rapaHTuitHoe obCnyxuBaHNe He AeNCTBUTENBHO B Criyyasx, Koraa:

o HeucnpaBHOCTb YCTPONCTBA BbI3BaHa HapyLUEHWEM MPaBuI ero aKCTnyarawym, TpaHenopTu-
POBKM 1 XpaHEHWS!, U3NOXEHHbIX B PYKOBOCTBE;

e Ha ycTpoiicTBe OTCYTCTBYET MMM HapyLueHa (He YuTaema) 3aBOACKas STUKETKA C CepUHbIM
HOMepOM.

o PeMoHT, TexHudyeckoe obCnyxMBaHWe WN MOLEepHU3aLMs YCTPONCTBA NMPOU3BOAWINCH NK-
LiamMu, He YNOMHOMOYEHHBIMU Ha TO KOMMaHWeR-Npon3BoaNTENeEM;

o [lechekTbl yCTPONCTBA BbI3BaHbI SKCMyaTalLyelt yCTPONCTBA B COCTaBE KOMMNEKTa Heucnpas-
Horo o6opyoBaHMS;

o HeucnpaBHOCTb YCTPONCTBA BbI3BaHa NMPSMbIM MM KOCBEHHBIM AENCTBUEM MEXaHN4ECKNX
CHI, XMMUYECKOTO, TEPMUYECKOTO BO3LENCTBUS, U3MYYEHNs, arpeCCUBHBIX UMK HEMTParbHbIX
KUOKOCTEN, ra3oB UMW WHbIX TOKCUYHBIX, U B1onornyeckux cpea, a Takke nobbiX UHbIX no-
AOBHBIX (haKTOPOB UCKYCCTBEHHOTO UMW €CTECTBEHHOTO MPOUCXOXKAEHMS

6.5 KomnnekT noctaBku

Tabnuya 61— KoMniekm nocmasku TTP

HanmeHoBaHue Konuyecteo
TeepaoTentHoe pene 1wr.
Mposog ¢ HakoHeuHukoM Faston! cepun 0,110” 2w,
[NacnopT 1 rapaHTUMHbIN TanoH 1wr.

"~ monbko 0nst TTP ceputi SBDH/BDH u GaDH / GwDH.
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