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BBepeHue

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

Llenbio HacTosiLLEro pykoBOACTBA ABNAETCH O3HAKOMIIEHWE NONb30BATENS C TEXHUYECKUMU Xa-
paktepuctukamn TTP KIPPRIBOR, nx mMogudukaLnsmu, KOHCTPYKLMENR, 0COBEHHOCTAMM MOHTaXa 1
aKcnnyaTauuu, anroputmMom noadopa, npaBunamu NOAKIHYEHNS, a Takke Mepamu Be3onacHoCTy npu
BbINONMHEHUM pabot ¢ TTP.

Mepepn Havanom akcnnyatauun TTP BHUMATENBHO 03HAKOMBTECH C COAEPKaHNEM HACTOSILLErO
PYKOBOZCTBA U CTPOrO CredyiiTe ero pekomeHgaumam. 1o obecneunt 6e30nacHOCTb NepcoHana npu
pabote ¢ TTP, no3sonut akcnnyatuposatb TTP ¢ MakcumanbHon adhheKTUBHOCTLIO BECH CPOK €ro
aKcnnyaTauum.

Oco6oe BHUMaHMWE yaensiTe NyHKTaM, OTMEYEHHBIM 3HaKaMu:

HecobntogeHne npumeyarmin, 0603Ha4eHHbIX 3TUM 3HAKOM
MOXET NPUBECTU K CEPbE3HBIM TPaBMaM 06CTyKMUBAIOLLETO
nepcoHana unu NoBPEXAEHUIO COMyTCTBYHOLLEro 0bopyaoBa-
HUS.

OMACHO!

HecobniofieHe Npumeyanmit, 0603Ha4EHHBIX 3TUM 3HAKOM
BHUMAHME! MOXeT NPUBECTY K NOBPexaeHno TTP uni uHoro conyTeTay-
towiero obopynosaHus.

OTUM 3HAKOM OTMEYEHbI NONE3HbIE PEKOMEHaLMN, KOTopble
PEKOMEHOALSt ~ nomoryT Bam B pabote ¢ TTP, caenas e€ npole 1 NoHsTHee.




1 Mepb1 6e3onacHocTH

MoHTax, nopkntoyeHmre 1 akennyatauns TTP [OmkHbI BbIMOMHATLCS TOMBKO 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
Hamnuyue Toka yTeykn Ha KOMMYTaLMOHHOM BbIXO4e Aaxe Npu OTCYTCTBIAN CUr-
Hana Ha ynpaenstoLLmX knemmax. B cBsisn ¢ 3Tum npu BbINONHEHU 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.

Cepusi TTP HD-e @44.VA He UMeeT ranbBaHN4eCKoi pasBs3kn MeXay ynpasns-
H0LLIEN W BLIXOAHOM 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 HaNPSKEHWS, Tak Kak Ha OTKPbITbIE KeMMbl BO BpeMs paboTbl
YCTPOCTBA MOXET nofaBaTbes Hanpsikerne go 400 B.

YcraHosky TTP crnegyeT npon3BoauTh TOMbKO B CnieLmManbHbIX LWuTax (Lwkadax)
ANS UCKMYeHNs goctyna k TTP HekBanuuLuMpoBaHHOro nepcoHana.

HecobnioaeHue nonb3oBaTenem NpaBun 1 pekoMeHaaLNiA, U3MOXEHHbIX B AaH-
HoM PykoBOACTBE MOXET NOBMeYb 3a cobolt cokpalleHre cpoka cryxobl TTP,
€r0 BbIXOZ W3 CTPOS W NULLEHME NpaBa Ha rapaHTuitHoe o0bCnyxmBaHue ue-
nms!

HebpexHblii nogxop K npoueaype Bibopa TBEPLOTENLHOIO pene, kak npasurio,
npuBoauT K noabopy MoandmkaLmn, He COOTBETCTBYIOLLIEN peanbHbIM yCro-
BUAM 3Kcnnyatauuy v Boixody TTP u3 cTpos.

[ns npaBunbHoro nogbopa pene HeobxoauMmo UMEeTb abCONMKTHO YeTKoe Npea-
CTaBneHue 0 napameTpax Harpy3aku. Ocoboe BHUMaHWE yAensiTe TOKOBbIM Xa-
paKTepuUCTVKaMm 1 KoauuneHTy mowHocTw. Mpu HeobxogmmocTy 3anpocuTte
3TN JaHHbIE Y NOCTaBLUMKa 060pya0BaHms, Noakntoyaemoro k TTP.
YnpaBneHue BbICOKOUHIYKTUBHOI Harpyskoit (cos @ menee 0,5) TpebyeT npume-
HEHWS pene MTHOBEHHOTO NepekntoyeHns. Takoseix B nHenke TTP KIPPRIBOR
He NpeLCcTaBneHo.

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 06s13aTeNbHON.




Ecnu B 30He MoHTaxa TTP ecTecTBeHHbI BO3OyX000MeH 3aTpyaHEH, TO Ha pa-
puatop TTP cneayeT ycTaHaBnuBaTh BEHTUNATOP NPUHYANUTENBHOMO OXNaxae-
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 Lenei TTP npu nomoLuu Bapu-
CTOpa Mnu 3aLuTHoro anoaa (tonbko Ang TTP HD-e €25.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 Bx0oasT: CUIOBOW NepeKoYatoLLin ANEMEHT (TMPUCTOP / CUMICTOP / TPaH3NCTop),
nnata ynpasneHus v ONTOSNEKTPOHHON Pa3BA3KM BXOAHbIX U BbIXOAHbIX Lienei.

2.1 HazHaueHune 1 06nacTb NpUMeHeHUA
TBepaoTenbHble pene NpeaHasHaveHbl 4718 yNpaBieHns CUMOBbIMU LIENSMW NUTaHWS Harpysku.
TTP BbinonHsitoLLMe hyHKLMIO BbIKMoYaTenen Harpysku (cepum MD, HD, HDH, HT, BDH, SBDH, GaDH,
GwDH), npegHa3HaveHbl Ans KOMMyTaLMK HanpsokeHus, a TTP BbinonHsoLwme dyHKLMN perynaTopoB
moLLHocTh (HD-e @44VA, HD-e 4422.10U, HD-e 4425 L A), npeaHasHayeHbl 411s1 HENpepbIBHOTO pe-
rynupoBaHWs HanpskeHus. B cuny cBOMX KOHCTPYKTMBHBIX 0cobeHHocTen TTP umetoT psg npevmy-
LecTB / OTAMYMI NEPes ANEKTPOMEXaHNYECKAMM YCTPONCTBAMM:
o OTCyTCTBME NOABWXKHBIX YaCTew;
o BbICOKas HaAEXHOCTb M MPOJOMKMTENBHBIN PECYpPC;
o CTabunbHOCTL XapaKTepUCTHK Ha MPOTSHKEHUM BCETO CPOKa CIyxXObl;
o OtcyTcTBME Apebesra KOHTAKTOB W aKyCTUYECKOrO LUYMa;
o Huskoe aHepronoTpebneHne u BbICOKOE BbICTPOLENCTBHE;
TTP npuMeHSIOTCS B NPOMBILLIIEHHOCTY ANS yNpaBneHns namMnamy HakanueaHus, HarpeBaTenb-
HbIMW 3NEMEHTamMu, ManoMOLLHBIMW 3MIEKTPOABUraTENSMM, 3MEKTPOMArHUTamu, CONEHONAHBIMK Kna-
nasamu v ApyrMMn UCMIOMHUTENbHBIMM MeXaHn3mamu. [onb3yTcs LWMPOKIM CNPOCOM B CUCTEMAX aB-
TOMaTU3aLuK, YyNpaBneHns 1 CBA3M, aBTOMOOUILHON SNEKTPOHUKE, ObITOBO aBTOMATHKE, Ha MOLBUX-
HOM cocTaBe 1 060py[OBaHIN C aKKyMyNATOPHBIM NUTaHWEM. BbIMOMHSAIOT KOMMYTaLMIO CUMOBbIX Lie-
neit NepeMeHHOT0 1 MOCTOSIHHOTO TOKA, 0AHOMA3HbIX M TpeXchasHbIX Lener NUTaHNs pasnuyHon MoLL-
HOCTW, NO3BONSIOT PeanuaoBaThb NPOLECC HENPEPLIBHOTO PErynMpoBaHUS HAMPSHKEHNS Harpy3Ku.
Mpumerenne TTP obecneynBaeT BbICOKYKD HAOEXHOCTb M MPOAJSIEBAET CPOK CyDbl cucTeM
ynpaBneHusi. B utore noBbILaeTcs 0TKa30yCTOAYNBOCTL W 3peKTUBHOCTL paboTbl 060pysoBaHNS B
Lenom.

2.2 CBefieHus 006 nsrotoButene

Warotoutens: CLION ELECTRIC CO., LTD

Aapec unarotoeutens; NO.319, WEI 18 RD, YUEQING ECONOMIC DEVELOPMENT ZONE,
YUEQING, ZHEJIANG, CHINA

TTP KIPPRIBOR w3rotaBnuBatoTcst B COOTBETCTBUM C TpeboBaHUsMMU TeXHUYeckoro perna-
MeHTa TamoxeHHoro coto3a TP TC 004/2011 «O GesonacHOCT HU3KOBOMLTHOTO 0BOpYAOBaHMsY,
yTBepxaeH Pewennem Kommuceun TamoxeHHoro cotosa o1 16 asrycta 2011 roga Ne 768.



2.3 PacwumdpoBka ycrnoBHOro 0603HaueHus
OcHoBHble TexHM4eCKue xapaktepucTuku TTP 3awwmdpoBaHbl B yCroBHOM 0603HaueHnm. Huxe
npueegeHa paclumndposka yCnoBHOro 0603HaveHns TeepaoTensHbix pene KIPPRIBOR.

XxXX-XXX
Tun kopnyca: Tun ynpaBnsowWero CUrHana u KOMMYTHUPYHOLLEro HanpsXKeHus:
M: manorabapuTHblit ZD3: 3..32 VDC, koMmyTaLus HanpsikeHns NepemMeHHoro Toka
H: cTaHpapTHbIit ZA2: 90...250 VAC, koMMyTaLyst HanpshkeHs NepeMeHHOro Toka
B: NPOMbILLNEHHOO UCTIONHEHNS! DD3: 5...32 VDC, koMMyTaLys HaNPsKEHNs NOCTORHHOTO Toka
SB: NPOMbILLNEHHOTO UCTIONHEHIS ManorabapuTHblit VA: GeccTyneHyaToe perynupoBaHie HanpsikeHus NepemMeHHoro
G: CYyCUNEeHHbIM TENN00TBOAOM ToKa nepemeHHbIM peauctopom 0...470/560 kOm
10U: GeccTyneHyaToe perynupoBaHme HanpsikeHst nepeMeHHoro
Tun oxnaxpenus: ToKa yHUULIMPOBaHHbIM curHaniom 0...10 B
a: BO3flylIHoE LA: GeccrynenyaToe perynvpoBaHye HanpsixeHus NepemMeHHoro
W: BoAsHOe TOKa YHAULMPOBAHHBIM CUTHANOM 4...20 MA
Tonbko dns muna kopnyca G. [ins dpyaux munos
kopnyca mun oxnaxdeHus He yKasbigaemcs
HomuHanbHoe KOMMYTUPYeMOe HanpsxeHue:
Konuyectso chas: 22: 220 VAC
D: oaHodbasHoe 25: 250VDC
T: TpexdhasHoe 44: 440 VAC
120: 1000 VAC
Tun BLIXOAHOTO CUMOBOTO 3NEMeHTa:
H: Tupuctop SCR-TUNa Ha Kepamu4eckoit noanoxke
[pyzue munbi 6bIX00HbIX CUTTOBBIX 3/1EMEHMOB W TOK Harpy3ku, A:
6 0603HaYeHUU He yKa3bigalomes | 05, 10, 15, 25, 40 60, 80, 100, 120, 150, 200, 250, 500, 600, 800

PucyHok 1 - pacwucpposka ycnosHoeo obosHayeHusi TTP KIPPRIBOR.

2.4 [aHHbIe ¢ 3aBOACKON TabNMuKu

Pa3mepbl 3aBOACKON 3TUKETKM OT/INYAIOTCS B 3aBUCUMOCTY OT koprnyca TTP, HO He3aBUCUMO OT
3TOr0 Ha HUX ykasaHa cnegytoLas kntovesas uHgopmaums o TTP:

1.JloroTn TOProBON Mapkm, HauMeHoBaHwe 1 Mogudvkauns TTP;

2.0603HaveHve knemMm Lenen ynpaenexus;

3.00603HaYeH1e CUMOBbIX KNEMM:;

4.3Hak cooTBeTcTBMS TpebosaHuam TP TC.

—~ — 3
1 T 2a.4a0vAc5h 52—

{8 (}(PPRIBOR mJ
TBEPLOTENBHOE PENE
m-0544.203 5] )

2
—| 4 L— 3..32VDC —_L 3

PucyHok 2 — mabnuyka 0ns cepuu MD-ee44.ZD3

| ~ (D)—— HATPY3KA ——(2) ~ ’—
24...440 VAC, 50/60 Hz. 40A
g [ KIPPRIBOR

TBEPNOTENBHOE PENE 4
HD-4044.7D3 40A

_ 3..32VDC
z—l @=—— yiipgxol — 3 ’




PucyHok 3 — mabnuyku 0ns cepuli HD-e #44.ZD3 / ZA2, HD-e #25.DD3,
HD-ee44.VA/22.10U / 25.LA, HDH-e 44.ZD3
3

2

|
(yne.gxog * = 3..32v0C )

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

KIPPRIBOR

1 4
PucyHok 4 — mabnuyku dnsi ceputi BDH / SBDH-e 44.7D3, GaDH / GwDH-e @ 120.ZD3

KIPE

TBEPJIOTE/MbHOE PENE 2

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

— U v w)j

PucyHok 5 — mabnuuku 0ns cepuli HT-ee44.ZD3 / ZA2

2.5 MopenbHbIi pag TBepaoTenbHbIx pene KIPPRIBOR

MogenbHbii pag TTP KIPPRIBOR npeacTaBneH LMPOKUM 1ana3oHoM MOAMdMKaLmMi Anst KOM-
MyTaLMW KaK MarblX, Tak 1 6OMbLUMX TOKOB Harpyaku, a Takke crieuuanbHbIMU CEpUsMU ANst BbIMONHE-
Hust cneynduyeckux 3agad. TTP KIPPRIBOR obecneunBaloT HaaexXHYyH ranbBaHUYECKY0 U30NsLmio
BXOAHbIX 11 BbIXOAHbIX ANEKTPUYECKUX Lienei apyr oT apyra (kpome cepun HD-e @44.VA), a Takxe To-
KOBeZyLUMX Lienen OT 3aNIEMEHTOB KOHCTPYKLMM Npubopa, N03TOMY NPUMEHEHWE AONONHUTENBHBIX MEP
nsonsayum uenei He Tpebyetcs. Kpatkuit 0630p cepuii NpeacTaBneH HIKe.
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Tabnuya 1 - modenbHbiil psid TTP KIPPRIBOR

Onucanue

BHelHwuit BUA

Cepus: MD-e ¢44.ZD3 B manorabapuTHOM kopryce.

MpumeHeHme: ANs MANOMOLYHON Harpy3ku.

KommyTupyemoe HanpsikeHue: nepemenHoe (AC).

CunoBoit nepexntovatoLuii anemeHT: cummuctop (TRIAC).
Ynpasnstowwmin curian: AuckpeTHbIn curian Hanpsikenus 3...32 VDC.
Mnana3son kommyTupyemoro Toka: 0,02...15 A.

[nanasoH koMMyTUpyemoro HanpsikeHusi: 24...440 VAC.
HomuHanbHoe HanpsikeHune Harpysku: 220 / 380 VAC.

Cepus: HD-e044.ZD3 B cTraHgapTHOM Kopryce.

MpuMeHeHue: 06LLENPOMBILLNEHHO..

KommyTupyemoe HanpsikeHue: nepemenHoe (AC).

Cunogoit nepekntovatoLuit anemeHT: cummuctop (TRIAC).
YnpaBnsiowmin curian: auckpeTHbIn curtan Hanpspkenus 3...32 VDC.
Mnana3soH kommyTUpyemoro Toka: 0,1...40 A.

[nanazon kommyTUpyemoro HanpsbkeHusi: 40...440 VAC.
HomuHanbHoe Hanpsikenune Harpy3sku: 220 / 380 VAC.

Cepus: HD-e 044.ZA2 B cTaHgapTHOM Kopryce.

MpumeHeHme: 06LENPOMBILLTIEHHOE.

KommyTupyemoe HanpsixkeHue: nepemenHoe (AC).

CunoBoii nepekntovatoLuit anemeHT: cumuctop (TRIAC) / TupucTop.

Ynpasnsitowmin curian: auckpeTHbiin curian Hanpsikerus 90...250 VAC.

NnanasoH kommyTUpyemoro Toka: 0,1...40 A.
[nanazoH kommyTUpyemoro HanpsbkeHusi: 40...440 VAC.
HomuHanbHoe HanpsikeHue Harpy3ku: 220 / 380 VAC.

Cepus: HD-e 025.DD3 cneupanbHasi cepusi B CTaHAAPTHOM Kopryce.
MpuMeHeHue: Ans KOMMyTaLWK Lieneil NOCTOSIHHOTO HaNPSKEHNS!.
KommyTupyemoe Hanpsikenme: noctosHoe (DC).

CunoBoii NepeknioYatoLLmii ANeMEHT: TPaH3NUCTop.

YnpaBnsitoWmMin CUrHan: AUCKpeTHbINA curHan Hanpsbkenus 5...32 VDC.
[Mnana3son kommyTupyemoro Toka: 0,002...40 A.

[MnanasoH kommyTUpyemoro Hanpsakenms: 12...250 VDC.
HomuHanbHoe HanpsikeHue Harpy3sku: 12 /24 /60 / 220 VDC.
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Tabnuya 1 - modenbhbili psd TTP KIPPRIBOR (npodomxeHue)

Onucanue BHelwHun Bng

Cepus: HD-e #44.VA creuvanbHas cepusi B CTaHAapTHOM Kopryce.
lMpuMeHeHne: Ans NNABHOMO PerynMpoBaHUS HAMPSXKEHMS.
KommyTupyemoe Hanpskenue: nepemenHoe (AC).

Cunogoit nepekntovatoLmit anemeHT: cummctop (TRIAC).
YnpaBnsiowuit curian: nepemeHoii peauctop 0...470/560 kOwm.
[nanazoH kommyTUpyemoro Toka: 0,1...40 A.

Mnana3soHn perynuposanus Hanpsxenus: 10...440 VAC.
HomuHanbHoe HanpspkeHune Harpysku: 220 / 380 VAC.

Cepus: HD-e22.10U cneynansHas cepus B CTaHAAPTHOM KOpryce.
lMpuMeHeHne: Ans NNABHOMO PerynupoBaHUs HaMPSXKEHMS.
KommyTupyemoe HanpsikeHue: nepemenHoe (AC).

CunoBoit nepekntovatoLuit anemeHT: cummuctop (TRIAC).
YnpaBnstowmii curian: aHanorosblid curHan 0...10 B.

[uana3on kommyTUpyemoro Toka: 0,1...40 A.

[nana3zoH perynupoBaHus Hanpsikenusi: 10...220 VAC.
HomuHanbHoe HanpsakeHune Harpysku: 220 VAC.

Cepus: HD-e 025.LA creupanbHas cepus B CTaHLAPTHOM Kopriyce.
MpuMeHeHe: Ans NNABHOMO pPerynupoBaHUs HaNPSXKEHMS.
KommyTupyemoe HanpsikeHue: nepemenHoe (AC).

CunoBoii nepekntovatoLuii anemeHT: cummuctop (TRIAC).
YnpaBnstowmit CUrHan: aHanorosblit curHan 4...20 MA.
Nnana3soH kommyTUpyemoro Toka: 0,1...80 A.

[nana3zoH perynupoBaHus Hanpsikenusi: 10...250 VAC.
HomuHanbHoe HanpsikeHune Harpy3ku: 220 VAC.

Cepusi: HDH-e 044.ZD3 B cTaHgapTHOM Kopryce.

MpumeHeHme: AN MOLLHOI Harpy3Ku.

KommyTupyemoe HanpsikeHue: nepemerHoe (AC).

CunoBoii NepeknioYaloLLmii INeMeHT: TUPUCTOP.

YnpaBnsitoWmMin CUrHan: AUckpeTHbIA curHan Hanpsbkenus 3...32 VDC.
MnanasoH kommyTUpyemoro Toka: 0,1...120 A.

Mnanason koMmyTMpyemoro Hanpsxehus: 40...440 VAC.
HomuHanbHoe HanpsikeHue Harpy3ku: 220 / 380 VAC.

Cepusi: SBDH-e €44.ZD3 B KOMNaKTHOM NPOMBbILLMEHHOM KOpyCe.
MpuMeHeHKe: Ans MOLLHON Harpy3ku.

KommyTupyemoe HanpsikeHue: nepemenHoe (AC).

CvnoBoil nepexmnoYaroLLuii AMEMEHT: TUPUCTOP.

YnpaBnsitoWwmMin CUrHan: AUcKkpeTHbIA curHan Hanpsbkenus 3...32 VDC.
[Ouana3son kommyTupyemoro Toka: 0,1...150 A.

MnanasoH kommyTUpyemoro HanpsbkeHusi: 40...440 VAC.
HomuHanbHoe HanpsakeHune Harpysku: 220 / 380 VAC.
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Tabnuya 1 - modenbhbili psd TTP KIPPRIBOR (npodomxeHue)

Onucanue BHelwHun Bng

Cepusi: BDH-e 044.ZD3 B npoMbiLLneHHOM Kopryce. -
MpuMeHeHme: Ans MOLLHON HarpysKu.

KommyTupyemoe Hanpskenue: nepemenHoe (AC).

CunnoBoil nepexnioYaloLnil ANEMEHT: TUPUCTOP.

YnpaBnsilowmii CUrHan: guCKpeTHbIN curHan Hanpsbkenus 3...32 VDC.
[nanazoH kommyTUpyemoro Toka: 0,1...250 A.

Nnana3son kommyTUpyemoro HanpskeHusi: 40...440 VAC.
HomuHanbHoe HanpspkeHune Harpysku: 220 / 380 VAC.

Cepus: GaDH-e @ 120.ZD3 ¢ ycuneHHbIM TENNOOTBOAOM.
MpumeHeHme: Ans obecneyeHns rapaHTUpPOBaHHOIO 3anaca no TOKy.
KommyTupyemoe HanpsikeHue: nepemenHoe (AC).

CuvnoBoil NepexmnoYaroLLnii AMEMEHT: TUPUCTOP.

YnpaBnsiowmin curian: auckpeTHbIn curtan Hanpspkenus 3...32 VDC.
[uana3on kommyTUpyemoro Toka: 0,5...800 A.

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

Cepus: GwDH-e ¢ ©120.ZD3 ¢ BoasiHbIM OXNaXaEHUEM.
MpumMeHeHme: Ans obecneyeHns rapaHTUpPOBaHHOIO 3anaca no TOKy.
KommyTupyemoe HanpsixkeHue: nepemenHoe (AC).

CuvnoBoil nepexmnoYaroLLnil AMEMEHT: TUPUCTOP.

YnpaBnsitowmin curian: auckpeTHbI curtan Hanpsbkenus 3...32 VDC.
[uana3on koMmmyTUpyemoro Toka: 0,5...800 A.

[nanazoH kommyTUpyemoro HanpsikeHus: 60...1000 VAC.
HomuHanbHoe HanpsbkeHue Harpy3sku: 220 / 380 / 660 VAC.

Cepus: HT-e #44.ZD3 TpexdasHoe TBepAOTENLHOE pene.
MpumMeHeHue: Ans TpexdasHoit Harpysku.

KommyTupyemoe HanpsikeHue: nepemenHoe (AC).

CunoBoit nepexntovatowmit anemeHT: cumuctop (TRIAC) / TupucTop.
YnpaBnsitolmMin CUrHan: AuckpeTHbIA curHan Hanpsbkenus 3...32 VDC.
[uana3on kommyTUpyemoro Toka: 0,1...120 A.

Mnanason koMmyTMpyemoro Hanpsxehus: 40...440 VAC.
HomuHanbHoe HanpspkeHmne Harpysku: 220 / 380 VAC.

Cepus: HT-e 044.ZA2 TpexcasHoe TBepAOTENbHOE pene.

MpumMeHeHue: Ans TpexdasHoit Harpysk.

KommyTupyemoe HanpsikeHue: nepemenHoe (AC).

CunoBoit nepexntovarowmit anemeHT: cumuctop (TRIAC) / TupucTop.
YnpaBnsitolwmin curian: auckpeTHbIi curtan Hanpsbkenus 90...250 VAC.
[uana3on kommyTUpyemoro Toka: 0,1...120 A.

Nnana3soH kommyTUpyemoro HanpsbkeHusi: 40...440 VAC.
HomuHanbHoe HanpspkeHune Harpysku: 220 / 380 VAC.
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3 TexHMueckune xapaKTepUCTUKN
3.1 Texnnyeckue xapakrepuctukn TTP cepun MD-e 044.ZD3

TTP cepun MD-e e44.ZD3 — ogHoasHble TBEPAOTENbHbIE pene B ManorabapuTHOM Kopryce.
MpeaHasHayeHbl AN KOMMYTaLUM ManOMOLLHON Harpyski PesnCTUBHOMO Mk CnaboMHAYKTUBHOMO
Tvna. Huskve Toku kommyTtaummn cepun MD-e @44.7D3 BbI3bIBAIOT CPABHUTENBHO Manblii HarpeB ca-
moro TTP 1 no3BoNsioT NPUMEHUTL MaKCUMarnbHO BIOMKETHbIE KOHCTPYKTUBHBIE PELLEHNS.

3.1.1 TexHuyeckme xapakTepuCcTUKn
Tabnuua 2 - xapakmepucmuku 8xo0Hol yenu TTP cepuu MD-e 44.ZD3

Mapametp 3HayeHune
Mogens TTP MD-e 44.ZD3
Tun ynpaBnsitoLero curHana [IVCKPETHbIiA CUrHaN HanpskeHus
[lnanasoH HanpsKeHWs yNpaBsnsIoLLero curHana 3..32VDC
HanpsikeHue rapaHTMpOBaHHOIO BKITOYEHNS >3 VDC
HanpshkeHne rapaHTMpOBaHHOTO BbIKMKOYEHNS <1VDC
Tok noTpebneHus Lienu ynpasneHus <9 MA (20,5 MA)
Bpems BKmto4eHus <10 mc npw =50 Iy
Bpemst BbIknOYeHUs <10 mc npm =50 'y
MakcumanbHas 4actoTa NepeknyeHns <50 'y npu =50 'y

Tabnuua 3 - xapakmepucmuku ebIxo0HoU uenu TTP cepuu MD-e 44.ZD3

Mapametp 3HaueHme
HoMuHanbHbli Tok TTP 5A [ 10A | 15A

Tun BbIXOAHbIX
oA Cummctops! (TRIAC)
CWMOBbIX 9NEMEHTOB

o OpHodbasHas;

Tun KOMMYTUPYEMOIA CETU
YRy o TpexdasHas';

Bua kommyTHpyemoro Toka lepemeHHbIi

Bua kommyTayum: C koHTponem nepexofa yepes «0»

MUHUManbHBIA KOMMYTUPYEMBbI TOK 0,02A

MakcmanbHbIi KOMMYTUPYEMbIii TOK 5A [ 10A [ 15A
TOK YTEeYKM B 3aKPbITOM COCTOSIHUM <10mA

CkopocTb HapacTaHus Toka (di/dt) 25 Almke 50 A/mkc 50 A/mkc
MakcumanbHblit MAYFLC TOKa BO BKITHO- 80A 120 A 160 A
YeHHoM cocTosHMM (< 10mc)

[lnanasoH HanpsiKeHUs NuTaHus Harpysku | 24...440 VAC

YacToTa MCTOYHWKA MUTAHWS Harpysku 50 Ny
MakcumanbHoe NuKoBOe HanpseHue 900 VAC (9 knacc)
Tennosoe conpoTuanekue 2,82 °C/ Br 2,33 °C/ Br 2,25 °C/ Br

nepexog — ocHoeaHue (Rthjc)

lMapeHve HanpshkeHWsi B KOMMYTUPYEMON
Lienu BO BKITKOYEHHOM COCTOSIHUM
CKOpOCTb HapacTaHus! HampsHKeHs

B 3aKpbIToM cocTostHuu (dV/dt)

<16V

500 B/mkc

1— dna Kommymauuu mpexgasHol Haepy3ku ycmaHaenueaemcs 00Ho TTP Ha kaxdyto ¢hasy. Jonycmumble CXeMbl 8KITHOYEHUS
Haepy3Ku: «38e30a», «38e30a ¢ Helimparbio», «Mpey2osibHUK»
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Tabnuya 3 - xapakmepucmuku ebixodHol yenu TTP cepuu MD-e @44.7ZD3 (npodomxeHue)

Mapametp

3HavyeHune

OnekTpuyeckast POYHOCTb U3ONALWN
(uenb ynp. / BbIX. Lienb)

2500 V B Te4eHve 1 MUHyTbI

OnekTpuyeckasi POYHOCTb U30NALMM
(kopnyc / BX. Lienb)

2500 V B TeyeHne 1 MuHyTbI

OnekTpuyeckast POYHOCTb U30NALWN
(kopnyc / BbiIX. Lienb)

2500 V B Te4eHne 1 MUHyTbI

COI'IpOTVIBJ'IeHMe nsonauumn

500 MOwm (npu 500 VDC)

Tabnuya 4 - obwue mexHuyeckue xapakmepucmuku TTP cepuu MD-e @44.ZD3

Mapametp 3HaueHue
TemnepaTypa OkpyxatoLen cpesbl -30...+70 °C
OxnaxgaeHue BosgyiuHoe
Matepuan ocHoBaHus AnIOMUHWI

VHOMKaLMS Hanu4uns ynpasnsioLLero curHana CseToaunogHas

Tun MoHTaxa

XOEeHWs

ernneHme BMHTaMM Ha NNOCKOCTb UNW paguaTop oxna-

Macca

<30r

3.1.2 Moaundmkaumm u HOMUHanbHbIE TOKKM

Tabnuya 5 - moducpukayuu u HomuHanbHbie moku TTP cepuu MD-e 44.7D3

Mogudmkauma TTP HomuHanbHbIM TOK pene
MD-0544.ZD3 5A
MD-1044.ZD3 10A
MD-1544.ZD3 15A

3.1.3 TabapuTHbIe pa3mepbl

425 235 8_

4 buHma M3x6

|
I
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30
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295

165"

395
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PucyHok 6 — 2abapumHble U ycmaHoso4Hble pasmepb! TTP cepuu MD-e €44.ZD3



3.1.4 Cxema nogknioveHus

y Harpyaka
O— ) N
L g 1 Y ;L
X a2 |
385 :
- \\\\ 8 3 \,_L ~
Ynpasnsiowwmii 2 5y A\ N 1| i Harll':/%s;mgme
= © [
onen Sa¢g —§ T HarpyaK1
T 588 ‘ !
o : ?
3 | L P
\'LJ J Harpyaka

PucyHok 7 — cxema nodkmoyeHusi TTP cepuu MD-e 44.ZD3

JAN

Lienu Harpyaku

Mpn ynpasnexHuu MHﬂ,yKTVIBHOVI HarpysKoM Heobxoaumo YCTaHOBWUTb BAPUCTOP NapannenbHo

3.2 TexHnueckue xapakrepuctmkn TTP cepuit HD-e 044.ZD3 | ZA2

Pene cepuit HD-e @44.ZD3, HD-e @44.ZA2 - 370 yHMBEpCanbHble YCTPOIACTBA, 0becneynBato-
LMe KOMMYTaLMKO MPOMbILNEHHbIX Lieneidl B Haubornee pacnpocTpaHeHHbIX Auana3oHax TOKOB

Harpysku pe3ncTMBHOIO UNN MHOYKTUBHOIO TMUNa.

3.2.1 TexHnueckme xapaKkTepucTuKm

Tabnuua 6 — xapakmepucmuku 8xo0HbIx uenell TTP cepuli HD-e 44.ZD3 / ZA2

Mapametp

3HayeHune

Mogens TTP

HD-e 044.ZD3 |

HD-e 044.ZA2

Tun ynpasnatLlero curHana

[IMCKPETHbI CUTHaN HaNpsHKeHNs

[lnanasoH HanpsKeHWs yNpaBnsIoLLero curHana 3...32VDC 90...250 VAC
HanpsikeHue rapaHTMpOBaHHOIO BKITHOYEHNS >3VDC = 90VAC
HanpsikeHune rapaHTMpOBaHHOTO BbIKIYEHNS <1VDC <10VAC
Tok noTpebneHus Lienu ynpasneHus < 18 mA (0,5 MA) <30 vA
Bpemsi BKmto4eHms <10 mc npw =50 Iy <10 mc
Bpems BblkntoyeHms <10 mc npw =50 Iy <40mc

MakcumanbHas yactoTa nepeknYeHns

< 50 'y npw =50 'y

<20 'y npw =50 'y

Tabnuya 7 - xapakmepucmuku ebixo0Hol yenu TTP cepuu HD-e #44.7ZD3

Mapametp

3HaueHue

HomuHanbHbIn Tok TTP 10A

[ 25A

[ 40A

Tun BbIXOAHbIX
CUMOBbIX 9NEMEHTOB

Cummctopsl (TRIAC)

Tun KOMMyTUPYEMON CeTH

o OpHodasHas;
o TpexdasHas';

Bwna kommyTupyemoro
Toka

[NepemeHHbIit

1 — dns kommymayuu mpexcgasHol Haepy3sku ycmaHaenueaemcs 00Ho TTP Ha kaxdyto ¢hasy. [Jonycmumble cXeMbl 8KMOYEHUS

HazpysKku: «36€30a», «38€30a C Heumpanbio», «Mpey20rbHUK»
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Tabnuua 7 - xapakmepucmuku ebixodHol yenu TTP cepuu HD-e 44.7ZD3 (npodomxeHue)

Mapametp

3HavyeHune

Bua koMmyTaLum:

C KoHTponeMm nepexoga yepes «0»

MWHUMaIbHBI KOMMYTUPYEMbIii TOK

0,1A

MakcmanbHbIi KOMMYTUPYEMbIt TOK 10A | 25A | 40A
TOK yTEYKM B 3aKPbITOM COCTOSHUM <10mMA

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

MakcumarnbHbIA UMAYFLC TOKa BO BKIHO- 120 A 300 A 410A
YeHHOM cocTosiHMM (< 10mc)

[lnanasoH HanpsikeHus nuTaHus Harpysku | 44..440 VAC

YacToTa MCTOYHMKA MUTAHWS Harpy3ku 50y

MakcumanbHoe NMKOBOE HanpsikeHe 900 VAC (9 knacc)

Tennosoe conpoTuBeHMe o o o
nepexon — ocHoBaHe (Rthic) 2,21 °C/Bt 1,25 °C/ Bt 1,13 °C/ Bt
MapeHne HaNPSHKEHUA B KOMMYTUPYEMOR | 16V

Lieni BO BKITKOYEHHOM COCTOSIHUM -

CKOpOCTb HapaCTaHus! HANPSHKEHUS

B 3aKpbITOM cocTosHun (dV/dt) 500 Bike

12t (< 10 mc) 85 AZc | 450 Azc | 840 A%

OnekTpuyeckas NPOYHOCTb 30NALMM
(uenb ynp. / BbIX. Lienb)

2500 V B TeYeHne 1 MuHyTbI

OnekTpuyecKasi POYHOCTb U30AALWN
(kopnyc / BX. Lienb)

2500V B TeyeHre 1 MUHYTbI

OnekTpuyeckas NPOYHOCTb U3ONALM
(kopnyc / BbiIX. Lienb)

2500 V B TeYeHne 1 MuHyTbI

COI'IpOTI/IBJ'IeHIAe nsonauumn

500 MOw (npu 500 VDC)

Tabnuua 8 — xapakmepucmuku 8b1xo0Hol yenu TTP cepuu HD-e @44.7A2 (< 40 A)

Napametp 3HayeHue
HoMuHanbHbli Tok TTP 10A | 25A [ 40A
T/ BoXOBHbIX Cunnctopsi (TRIAC)
CMUIOBbIX 3N1EMEHTOB
Tun KOMMyTUPYEMOiA CETH * Onvodpaanas;
o TpexdasHas';
Bua kommyTupyemoro MepemenHbii
TOKa
Bug kommyTaumu: C koHTponem nepexopa 4epe3 «0»
MUHUMATbHbIA KOMMYTUPYEMBbII TOK 0,1A
MakcmanbHbIin KOMMYTUPYEMbIii TOK 10A | 25A | 40A
TOK yTEYKM B 3aKPbITOM COCTOSHUM <10MA
CkopocTb HapacTaHus Toka (di/dt) 50 A/mkc
MakcmanbHbIi UMAYTbC TOKa BO BKIHO- 120 A 300 A A0 A
YeHHOM cocTosiHuK (< 10Mc)
[lnanasoH HanpsikeHus nuTaHus Harpysku | 40...440 VAC
YacToTa MCTOYHMKA MUTAHWS Harpysku 50 My
MakcumansHoe NUKOBOE HanpshkeHue 900 VAC (9 knacc)

1~ dns kommymayuu mpexgasHol Haepy3sku ycmaHaenueaemcs 00Ho TTP Ha kaxdyto ¢hasy. [Jonycmumble CXeMbI BKITOYEHUS
Haepy3Ku: «38e30a», «38e30a ¢ Helimparbio», «Mpey2osibHUK»
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Tabnuya 8 — xapakmepucmuku 8b1xo0Hol uenu TTP cepuu HD-e @44.ZA2 (< 40 A) (npodomxeHue)

Mapametp 3HayeHue
Tennosoe conpoTusneHye 2.21°C/Br 125 °C/ B 113 °C/Br
nepexog — ocHoBaHue (Rthjc)
[Magenne HanpskeHNst B KOMMYTUPYEMOit <16V
Lienu BO BKITKOYEHHOM COCTOSHMM 7
CKopOCTb HapacTaH!s HanpsKeHns 500 B/mkc

B 3aKpbITOM cocTosHun (dV/dt)
12t (< 10 mc) 85 A% | 450 A | 840 A%
OnekTpuyeckas NPOYHOCTb U3OMALN
(uenb ynp. / BbIX. Lienb)
OnekTpuyeckas NPOYHOCTb U3ONALM
(kopnyc / BX. Lienb)

OnekTpuyeckas NPOYHOCTb U3ONALMN
(kopnyc / BbiIX. Lienb)

ConpoTuBreHe 13onsummn 500 MOwm (npu 500 VDC)

2500 V B Te4eHne 1 MUHyTbI

2500 V B TeYeHne 1 MuHyTbI

2500 V B Te4eHne 1 MuHyTbI

Tabnuya 9 — xapakmepucmuku 8bixo0HoU yenu TTP cepuu HD-e @44.ZA2 (= 60 A)

Mapametp 3HayeHue
HomuHanbHbIi Tok TTP 60 A [ 80A
Tun BbIXOAHbIX
CMIOBbIX 3MIEMEHTOB

TupucTopbl

o OpHochasHas;

Tun KOMMYTUPYEMOW CETU
YRy o TpexdasHas';

Bua kommyTMpyemoro

lMepemeHHbI
TOKa
Bua kommyTayum: C koHTponem nepexofa yepes «0»
MuHUManbHbI KOMMYTUPYEMbII TOK 0,1A
MakcumanbHbIi KOMMYTUPYEMbIN TOK 60 A [ 80A
TOK yTEuKM B 3aKpbITOM COCTOSHUM <10mMA
CkopocTb HapacTaHus Toka (di/dt) 50 Almke
MakcumanbHblit IMMYFLC TOKa BO BKITHO- 780 A 1000 A

YeHHOM cocTosiHuK (< 10Mmc)
[lnana3soH HanpsikeHus nuTaHns Harpyskn | 40...440 VAC
YacToTa MCTOYHWKA MUTAHWS Harpysku 50 My
MakcumanbHoe NYKOBOE HanpshkeHne 900 VAC (9 kmacc)
Tennosoe conpoTuBneHme

. 0,67 °C/ Bt 0,52 °C/ Bt
nepexog — ocHoeanue (Rthjc)
MadeHue HanpsKeHus B KOMMYTUpyeMoR | 16V
Lienu BO BKITKOYEHHOM COCTOSIHUM v
CKOpOCTb HapacTaHus! HampsHkeHus 500 B/ic

B 3aKpbIToM cocTostHuu (dV/dt)
2t (< 10 mc) 1800 A% | 3200 Azc
OnekTpuyeckas NPOYHOCTb U3OMALM
(uenb ynp. / BbIX. Lemb)
OnekTpuyeckas NPOYHOCTb U3OMALMM
(kopnyc / BX. Lienb)

2500V B TeueHre 1 MUHYTbI

2500 V B TeYeHne 1 MuHyTbI

1 — dns kommymayuu mpexgasHol Haepy3ku ycmaHaenugaemcs 00Ho TTP Ha kaxdyto ¢hasy. [Jonycmumble CXeMbI BKITOYEHUS
Haepy3Ku: «38e30a», «38e30a ¢ Helimparbio», «Mpey2osibHUK»
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Tabnuya 9 — xapakmepucmuku 8b1xo0Hol uenu TTP cepuu HD-e @44.ZA2 (= 60 A) (npodomxeHue)

Mapametp

3HavyeHune

OnekTpuyeckast POYHOCTb U3ONALWN
(kopnyc / BbIX. Lienb)

2500 V B Te4eHne 1 MUHyTbI

ConpoTuerexue n3onsaumm

500 MOM (npyt 500 VDC)

Tabnuua 10 - obwue mexHuyeckue xapakmepucmuku TTP cepuli HD-e €44.ZD3/ZA2

Mapametp 3HayeHune
TemnepaTypa okpyxatoLLein cpefpl -30...+70 °C
OxnaxgeHve BosgywHoe
MaTtepuan ocHoBaHusi Megb HuKenUpoBaHHas
VIHaVKaUWs Hanuaus ynpaersiloLLEro curHana CseTogmoaHas

Tun MoHTaxa

KOEHNA

KpenneHue BUHTaMu Ha NAOCKOCTb UMW paguaTop oxna-

Macca

<150r

3.2.2 Moaundmkaumm u HOMUHaNbHbIE TOKKM
Tabnuya 11— moducpukayuu u HomuHasbHble moku TTP cepuli HD-ee44.ZD3 / ZA2

Mogudmkauma TTP | HomuHanbHbIN TOK Harpy3ku
Cepus HD-e 044.ZD3
HD-1044.ZD3 10A
HD-2544.ZD3 25A
HD-4044.ZD3 40A
Cepusi HD-0 044.ZA2
HD-1044.ZA2 10A
HD-2544.ZA2 25A
HD-4044.ZA2 40A
HD-6044.ZA2 60 A
HD-8044.ZA2 80 A

3.2.3 NabapuTHbIe pa3mepbl
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PucyHok 8 — eabapumHble u ycmaHogo4Hble pa3mepbi TTP cepull HD-ee44.7D3 / ZA2
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3.2.4 CxeMbl NOAKNIOYEHUS
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PucyHok 9 — cxema nodkmoyerusi TTP cepuu HD-e #44.ZD3
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PucyHok 11— cxema nodkmoderust TTP cepuu HD-e @44.ZA2 (Moducbukayuu ¢ mupucmopHbIM 8bX000M)

[Mpu ynpaBneHnn NHLOYKTUBHOI Harpy3kon He0BX0AMMO YCTaHOBUTL BapUCTOP NapasnensHo
Lieni Harpysku

3.3 Texnunyeckue xapakrepuctuku TTP cepumn HD-0025.DD3

OpHodhasHble TBEPLAOTENbHbIE pene 3Toi Cepumn NpegHasHadeHbl Ans KOMMyTaLun Lenen nuta-
HKUA peSMCTMBHOVI unu VIHﬂ,yKTVIBHOI;I Harpy3km NOCTOAHHOIO TOKa, a Takxe And yCUneHnsa curHana npu

MOAKITHYEHUN Heckonbkux TTP K 0fiHOMY perynmpyroLiemy npubopy ¢ HeGOMbLIOM Harpy304HoI Cro-
COBHOCTbIO €ro BbIxoaa.
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3.3.1 TexHuueckue xapaKTepucTuKm

Tabnuya 12— xapakmepucmuku exodHol uenu TTP cepuu HD-e 25.D0D3

Mapametp

3HayeHue

Mogens TTP

HD-e25.DD3

Tun ynpaBnsioLLero curkana

[MCKpeTHbIN CUrHan HanpskeHus

[lnanasoH HanpsxeHus ynpasnAwLero curHana

5...32VDC

HanpsixeHue rapaHTMpOBaHHOIO BKITOYEHMS =5VDC
HanpshkeHne rapaHTMpOBaHHOTO BbIKMHYEHUS <1VDC

Tok noTpebneHus Lienv ynpaenexus <31,5vA (20,5 mA)
Bpemsi BKnto4eHms <5mc

Bpemst BbIknOYeHus <5mc
MakcumanbHas 4actoTa nepekniyeHus <100y

Tabnuua 13- xapakmepucmuku ebixo0Hol yenu TTP cepuu HD-e €25.DD3

Mapametp 3HayeHue
HoMmuHanbHblit Tok TTP 10A [ 25A [ 40A
Tvn BbIXOAHbIX TparancTophi
CHUOBbIX 3M1EMEHTOB
Tun KOMMyTUPYEMON CETH OpHodasHas
Bua kommyTupyemoro MoCToSHHbI
TOKa
MUWHMManbHbI KOMMYTUPYEMBIN TOK 0,002 A
MakcmanbHbIi KOMMYTUPYEMbIii TOK 10A [ 25A [ 40A
TOK yTEeYKM B 3aKPbITOM COCTOSHUM <10mA
CkopocTb HapacTaHus Toka (di/dt) 100 A/mkc
MakcumanbHblit MMYTbC TOKa BO BKIIOYEHHOM
cocTosiHum (< 10mc) 0A 250A 380A
[lnanasoH HanpsKeHWs NUTaHWS Harpysku 12...250 VDC
MakcumanbHoe NUKOBOE HanpshkeHue 400 VDC (4 knacc)
Tennosoe conpoTuaneHue 2,21°C/ Br 1,48 °C/ Br 1,26 °C/ Br
nepexog — ocHoBaHue (Rthjc)
lMapeHve HanpshkeHNst B KOMMYTUPYEMON <12V
Lienu BO BKITKOYEHHOM COCTOSIHUM ’
CKOpOCTb HapacTaHs HanpPsHKeHNs 1000 Bluke
B 3aKpbIToM cocTostHuu (dV/dt)
ConpoTuBreHe BO BKMKOYEHHOM COCTOSHIM 70 MOm | 50 MOm | 40 MOm

OnekTpuyeckas NPOYHOCTb U30MALMM
(uenb ynp. / BbIX. Lemb)

2500V B TeueHre 1 MUHYTbI

OnekTpuyeckasi POYHOCTb U30NALWN
(kopnyc / BX. Lienb)

2500 V B TeYeHne 1 MuHyTbI

OnekTpuyecKasi POYHOCTb 30NN
(kopnyc / BbiIX. Lienb)

2500V B TeueHre 1 MUHYTbI

ConpoTuBneHue n3onsaumum

500 MOwm (npu 500 VDC)

Tabnuya 14 — obuwue mexHudeckue xapakmepucmuku TTP cepuu HD-e #25.DD3

Mapametp

3HayeHune

TemnepaTypa oKkpyxatoLueii cpefpl

-30...470 °C

OxnaxaeHvie

BosayiuHoe

MaTepman OCHOBaHUA

Megb HUKENUPOBaHHaA
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Tabnuya 14 — obwue mexHuyeckue xapakmepucmuku TTP cepuu HD-e € 25.DD3 (npodomxkeHue)

Mapametp

3HayeHune

VHOMKaLMS Hanu4ans ynpasnsioLLero curHana

CseToamoaHas

Tun MoHTaxa

ernneHme BMHTaMM Ha NNOCKOCTb UNK paguaTop oxna-

KOEHWs

Macca

<150r

3.3.2 Moaundmkaumm U HOMUHaNbHbIE TOKKU
Tabnuua 15 - moducpukayuu u HoMuHanbHble moku TTP cepuu HD-e©25.DD3

Mogudmkauua TTP HomuHanbHbI! TOK Harpy3ku
HD-1025.DD3 10A
HD-2525.DD3 25A
HD-4025.DD3 40 A

3.3.3 NabapuTHbIe pa3mepbl
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PucyHok 13 — cxema nodknoderust TTP cepuu HD-e @25.D0D3
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[insi 3aLLuTbl OT UMMYNBCHBIX NEPEHANPSHKEHI B LIENKM Harpy3ku HEOGXOANMO YCTaHOBUTL AMOL,

napannensHo Lieny Harpy3ku

3.4 TexHnueckme xapaktepuctukn TTP cepuin HD-e 044.VA / 22.10U / 25.LA

TTP 3TX Cepuii peKOMEH0BaHbI K MPUMEHEHNIO ANSt NMPOCTLIX CITy4aes HEMPEPbIBHOTO PEryu-
POBAHMS HaNPSXKEHWS PE3UCTVUBHOM Harpy3ki B AnanasoHe oT =10 B 40 HOMUHAMNBHOTO HanpsKeHUs
MUTaHWUS Harpy3ky (Hanpumep, ANs PerynupoBaHmst MOLWHOCTY TAHOB UMK YPOBHS OCBELLEHHOCTH).

3.4.1 TexHnyeckne xapaKkTepucTuKu

Tabnuuya 16 — xapakmepucmuku exo0HbIx uyenell TTP cepuli HD-ee44.VA /22.10U/25.LA

Mapametp 3HayeHue
Mogenbs TTP HD-e @44 .VA HD-e22.10U HD-e@25.L A
[epemeHHbIN pesncTop!: YHAMUMPOBAH-
470 kOm Npu HOMUHaNb- Hblif CATHEN YHunumposaH-
Tvn ynpasnstoLyero curHana HoM Unir=220 B, HANPAKEHIS HbI CUrHan Toka
560 kOm npu HOMMHarb- 0..10 B? 4...20 MA
HOM Unir=380 B
BxogHoe conpoTuBneHve — 24 kOm <0,4 kOm
[anbBaHW4eckas pa3ssiaka C BbIXOAHOM Her Ectb
Lienbto

Tabnuya 17 — xapakmepucmuku ebixodHoU yenu TTP cepuu HD-e ®44.VA

Mapametp 3HayveHue
HoMuHanbHbiit Tok TTP 10A [ 25A [ 40A
Tun BoXOAHbIX Cummctopsl (TRIAC)
CMIOBbIX 3MIEMEHTOB
Tun KOMMYTUPYEMOi CeTH OpHodhasHas
Bun kommyTupyemoro MepemeHHbi
TOKa
Bua kommyTayum: ®$a3oBoe ynpaBnexne CUMUCTOPOM
MUHUManbHBIA KOMMYTUPYEMBbI TOK 0,1A
MakcumanbHbIi KOMMYTUPYEMbIN TOK 10A [ 25A [ 40A
TOK yTEYKM B 3aKPbITOM COCTOSIHMUMN <10mA
CkopocTb HapacTaHus Toka (di/dt) 50 Almke
MakcumanbHblit IMMYTbC TOKa BO BKIOYEHHOM CO- 120 A 300 A 410 A
cTosiHMM (< 10Mc)
[lnanasoH perynupoBaHns HanpskeHus 10... 440 VAC
HoMWHanbHoe HanpshxeHne NUTaHUs Harpy3ku 220/380 VAC
[lonycTMOoe OTKNOHEHWE BbIXOAHOTO HANpSKeHNst +5 VAC
[NafeHve HanpsKeHWst Ha CUIOBbIX KIeMMax pene <3 VAC
YacToTa MCTOYHWKA MUTAHWS Harpysku 50 'y

1 - pekomeHdyemasi Mapka peucmopa Cl14-2Ma (mowHocms He meree 0,5 Bm).
2— paboyuli Quana3oH ynpasnsowezo cueHana cocmasnsem 2...10 B. Mpu omcymemeuu / 06pbise ynpagnisiowie2o cueHana unu
npu e20 3HaveHuu < 2 VDC & yenu Haepysku 6ydem npucymcmeosamb MUHUManbHbIL yposeHb HanpsixeHus < 10 VAC.
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Tabnuua 17 — xapakmepucmuku 8bixo0Hou yenu TTP cepuu HD-e @44.VA (npodomxeHue)

Mapametp 3HayeHune
MakcumanbHoe NMKOBOE HanpsikeHe 900 VAC (9 knacc)
Tennosoe conpoTuBeHne o o o
nepexop — ocHosakue (Rthjc) 2,21 °C/Br 1,25 °C/ Br 1,13 °C/ Bt
CKopoCTb HapacTaHWs! HanpsHKeHNs 500 B/mke

B 3aKpbITOM cocTostHuu (dV/dt)
It (< 10 mc) 128 A% | 450 A | 840 A%
CocTosHue pene npu 06pbIBe NMBO OTCYTCTBIM
BXOJHOIO CUrHana

OnekTpuyeckas NPOYHOCTb U3ONALM

(kopnyc / BX. Lienb)

OnekTpuyeckas NPOYHOCTb U3OMALMM

(kopnyc / BbiIX. Lienb)

BKnto4eHO € MUHUMarbHBIM BbIXOAHBIM HaNPSXKEHNEM

2500 V B TEYEHME 1 MUHYTHI

2500 V B TeYEHME 1 MUHYTBI

ConpoTuenenue nonauum 500 MOwm (npu 500 VDC)
Tabnuua 18 — xapakmepucmuku 8bixo0HoU uenu TTP cepuu HD-e 22.10U
Mapametp 3HayeHue
HoMmuHanbHblit Tok TTP 10A | 25A [ 40A

Tvn BbIXOAHbIX

CUMOBBIX 3M1IEMEHTOB Cumvctops! (TRIAC)

Tun KOMMyTUPYEMON CETH OpHodpasHast

Bua kommyTMpyemoroToka IMepemeHHblit

Bupa kommyTaumm: ®da30Boe ynpaBneHne CUMUCTOPOM
MUHUMATbHbIA KOMMYTUPYEMbI TOK 0,1A

MakcmanbHbIi KOMMYTUPYEMbIii TOK 10A [ 25A [ 40A
TOK YTEYKM B 3aKPbITOM COCTOSIHMUMN <100 mA

CkopocTb HapacTaHus Toka (di/dt) 50 Almkc

MakcmanbHbI UMAYMLC TOKa BO BKMIOYEHHOM COCTO- 120 A 300 A A0 A
sHMM (< 10mc)

[lnanasoH perynupoBaHus HanpshkeHus 10...220 VAC

HomuHanbHoe HanpshkeHne MUTaHUs Harpyskv 220VAC

[lonycTMoe OTKNOHEHWE BbIXOAHOTO HANpPSKeHNs: +15VAC

[NafeHve HanpsKeHWst Ha CUIOBbIX KieMMax perne <3 VAC

YacTtoTa MCTOYHMKA MUTAHWS Harpy3ku 50 Iy

MakcumanbHoe NuKoBOE HanpseHue 600 VAC (6 knacc)

Tennosoe conpoTuarerme: 2,21 °C/Br 1,25 °C/ Bt 1,13 °C/ Bt
nepexog — ocHoeaHue (Rthjc)

CKopoCTb HapacTaHWs HanpsHKeHs 500 B/wic

B 3aKpbIToM cocTosiHuu (dV/dt)
12t (< 10 mc) 128 A% | 450 A% | 840 A%

an BKMKOYeHUU fonyckaeTca MMnynbC HOMUHAnNb-
HOro HanpsaxeHua, danee BKMN4YeHO C MUHUManb-
HbIM HaMpsKEHMEM NUTaHWS!

CocTosiHe pene npu 06pbiBe NGO OTCYTCTBUN BXOA-
HOro curHana

OnekTpudeckast MPOYHOCTb U3ONALWN
(uenb ynp. / BbIX. LieMb)
OneKTpuyeckas NPOYHOCTb U30MALM
(kopnyc / BX. Lienb)

OnekTpuyeckas NPOYHOCTb U30MALN
(kopnyc / BbIX. Lienb)

ConpoTuBreHre n3onsuumn 500 MOwm (npu 500 VDC)

2500 V B TeYEHME 1 MUHYTBI

2500 V B TeYeHME 1 MUHYTBI

2500 V B TeYEHME 1 MUHYTHI
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Tabnuya 19 — xapakmepucmuku 8bixo0HouU yenu TTP cepuu HD-e#25.LA (< 40 A)

Mapametp 3HayeHune
HoMmuHanbHlit Tok TTP 10A [ 25A [ 40A
Tun BbIXOAHBIX
CUIOBbIX 3MIEMEHTOB Cummcropsl (TRIAC)
Tun KOMMYTUPYEMON CETU OpHodhasHas
Bua kommyTupyemoro MepemeHHbii
TOKa
Bua kommyTauum: ®a3oBoe ynpasneH1e CUMUCTOPOM
MUHUMAnbHBIA KOMMYTUPYEMbII TOK 0,1A
MakcmanbHbIi KOMMYTUPYEMbIit TOK 10A [ 25A [ 40A
TOK yTEYKM B 3aKPbITOM COCTOSHUM <100 mA
CkopocTb HapacTaHus Toka (di/dt) 50 A/mkc
MakcumanbHbIil MNYMbC TOKA BO BKITKOYEHHOM CO-
CrosHMM (< 10mc) 120 A 300 A 410 A
[lnanasoH perynupoBaHus HanpskeHus 10...250 VAC
HomuHanbHoe HanpshkeHne MUTaHUs Harpysku 220VAC
[lonycTMoe OTKMOHEHWE BbIXOAHOTO HAMPSHKEHUS +10 VAC
[NapeHve HaNPSHKEHNS Ha CUNOBBIX KNEMMaXx pene <3 VAC
YacToTa MCTOYHMKA MUTAHWS Harpy3ku 50 My
MakcumanbHoe NYKOBOE HanpshkeHne 900 VAC (9 kmacc)
Tennosoe conporuenetiue. 2,21 °C/ Bt 1,25 °C/ Br 1,13 °C/ Br
nepexog — ocHosanve (Rthjc)
CKOpOCTb HapacTaHs HaNPsHKeHNs 500 B/mke
B 3aKpbITOM cocTostHuu (dV/dt)
12t (< 10 mc) 128 A% | 450 Azc | 840 A%

CocTosHue pene npu 06pbIBe NMMBO OTCYTCTBIM
BXO/HOrO CUrHana

|-|pI/I BKMHOYEHUM O0nyCKaeTca umnynbC HOMUHaANbHOIO
HanpskeHua, aanee BKMYEHO C MUHUMAIbHbIM
Hanps>keHWem nuTaHna

OnekTpuyeckas NPOYHOCTb U30MALN
(uenb ynp. / BbIX. LieMb)

2500 V B TeYeHne 1 MuHyTbI

OnekTpuyeckasi POYHOCTb U30NALWN
(kopnyc / BX. Lienb)

2500V B TeueHre 1 MUHYTbI

OnekTpudeckast NPOYHOCTb M3ONALWN
(kopnyc / BblIX. LieMb)

2500 V B TeYeHne 1 MuHyTbI

COI'IpOTI/IBJ'IeHMe nsonauuun

500 MOwm (npu 500 VDC)

Tabnuya 20 — xapakmepucmuku 8bixo0HoU yenu TTP cepuu HD-e#25.LA (= 60 A)

Mapametp 3HayeHue
HomuHanbHbii Tok TTP 60 A [ 80A
Tun BbIXOAHbIX CUMOBbIX 3MIEMEHTOB Cummctopsl (TRIAC)
Tun KOMMyTUPYEMON CETH OpHodasHas
Bwa kommyTupyemoro Toka lepemeHHbIi
Bua kommyTayum: da3oBoe ynpaBnexne CUMUCTOPOM
MUHMMAaTbHbIA KOMMYTUPYEMBbI TOK 0,1A
MakcmanbHbIin KOMMYTUPYEMbIii TOK 60 A [ 80A
TOK YTEYKM B 3aKPbITOM COCTOSHMUMN <10mA
CkopocTb HapacTaHus Toka (di/dt) 50 A/mke
MakcumanbHBIit MAYFLC TOKa BO BKIOYEHHOM COCTO- 780 A 1000 A
SHMM (< 10mc)
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Tabnuya 20 — xapakmepucmuku 8bixo0HoU yenu TTP cepuu HD-e#25.LA (= 60 A) (npodomxkeHue)

Mapametp 3HayeHue
[lnanasoH peryn1poBaHust HanpskeHust 10...250 VAC
HomuHanbHoe HanpshkeHne MUTaHUs Harpy3ku 220VAC
[lonycTMoe OTKNOHEHWE BbIXOAHOTO HANPsXKEHNs: +10 VAC
[NageHne HaNPsSXKEHNS Ha CUOBbIX KNeMMax pesie <3 VAC
YacTtoTa MCTOYHMKA MUTAHWS Harpy3ku 50y
MakcumanbHoe N1KOBOE HanpshkeHne 900 VAC (9 knacc)
Tennosoe conpoTuBeHIe . 0,67 °C/ BT 0,52 °C/ BT
nepexog — ocHoBaHue (Rthjc)
CKOpOCTb HapacTaH!s HaNPSHKEHNS B 3aKPbITOM 500 B/ic

coctosiHuy (dV/dt)
2t (< 10 mc) 1800 A% | 3200 A%c

[py BKIIOYEHUM [OMYCKAETCS UMMYNLC HOMUHASTb-
HOTO HanpsKEHWs!, Aaniee BKITIOYEHO C MUHMMaTb-
HbIM HanpsKeHMEM NUTaHWS!

CocTosHue pene npu 06pbIBe NMMBO OTCYTCTBIM
BXO/HOTO CUrHana

OnekTpuyeckas NPOYHOCTb U3ONALM
(uenb ynp. / BbIX. Lienb)
OnekTpuyeckas NPOYHOCTb U3ONALN
(kopnyc / BX. Lienb)

OnekTpuyeckas NPOYHOCTb U3ONALNMM
(kopnyc / BbiIX. Lienb)

ConpoTuBreHe 13onsummn 500 MOw (npu 500 VDC)

2500 V B TeYeHne 1 MuHyTbI

2500V B TeyeHre 1 MUHYTbI

2500 V B TeYeHNe 1 MUHyTbI

Tabnuya 21— obwjue mexHuyeckue xapakmepucmuku TTP cepuli HD-e #44.VA /22.10U/ 25.LA

Mapametp 3HayeHue
TemnepaTypa OKpyxatoLLeit cpefpl -30...470 °C
OxnaxaeHue BospyuwHoe
Meab HUKenupoBaHHas;
AntomuHuii (ans cepumn HD-e €22.10U)
VHavKkauns Hanuuws ynpaensiollero curdana | CeetoguopHas
Kpennenue BHTaM1 Ha NMockoCTb MW pafnaTop oxna-
KOEHUs
<150,
<135 (ans cepun HD-0 22.10U)

MaTepman OCHOBaHuA

Tun MoHTaxa

Macca

3.4.2 Moaunchmkauum U HOMUHANbHbIE TOKK
Tabnuya 22 — moducukayuu u HoMuHabHble moku TTP cepuii HD-ee44.VA /22.10U / 25.LA

Mogudmkauma TTP HomuHanbHbIN TOK Harpy3ku

HD-e e44.VA
HD-1044.VA 10A
HD-2544.VA 25A
HD-4044.VA 40 A

HD-e¢22.10U
HD-1022.10U 10A
HD-2522.10U 25A
HD-4022.10U 40 A
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Tabnuya 22 — moducpukayuu u HoMuHanbHble moku TTP cepuli HD-e#44.VA /22.10U / 25.LA (npodomxeHue)

Mogudmkauma TTP HoMMHanbHbIW TOK Harpy3ku
HD-e25.LA
HD-1025.LA 10A
HD-2525.LA 25A
HD-4025.LA 40A
HD-6025.LA 60 A
HD-8025.LA 80 A

3.4.3 TabapuUTHbIe pa3mepbl
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3.4.4 CxeMbl noaKnoYeHus
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3.5 TexHuyeckue xapakrepuctmku TTP cepun HDH-e 044.ZD3

OpHodhasHble 00LYENPOMBILLNIEHHbIE TBEPAOTENbHbIE PENe 3TOW CEepumM NpefHasHayeHbl Ans
KOMMYyTaLMW Lienei NUTaHus MOLLHbIX HAarpy30K B 04HO(A3HON Unk TpexdasHoi ceTu.

3.5.1 TexHnueckme xapakTepucTuku

Tabnuya 23— xapakmepucmuku exo0Hol uyenu TTP cepuu HDH-e 44.ZD3

Mapametp

3HayeHune

Mogens TTP

HDH-e 044

.ZD3

Tvn ynpaBnsiLLEro cUrkana

JIMCKpETHbI

i CUrHan Hanpskenus

[lnanasoH HanpsiKeHWs ynpaBnsioLLero curHana 3...32VDC
HanpsikeHue rapaHTMpOBaHHOIO BKITOYEHMS >3 VDC
HanpsikeHue rapaHTMpOBaHHOTO BbIKIHOYEHNS <1VDC

Tok noTpebeHus Lienu ynpaeneHus

<18 WA (0,5 vA)

Bpewms BkntoueHns

<10 mc npw =50 Iy

Bpems BblkntoyeHms

<10 mc npw =50 Iy

MakcumanbHas YactoTa nepekrioyeHus

<50 'y npu =50 'y

Tabnuua 24 — xapakmepucmuku 8bixodHol yenu TTP cepuu HDH-e#44.ZD3 (< 80 A)

Mapametp

3HavyeHue

HomuHanbHbIn Tok TTP

60 A

[ 80A

Tun BbIXOHBIX CUIOBbIX 3NIEMEHTOB

SCR - Tupuctop

Tun KoMMyTUpYeMON CeTh

e OpHodbasHas;
o TpexdasHas';

Bua KoMMyTMpyemoro Toka

lMepemeHHbI

Bua koMmyTaLuu:

C KoHTporeM nepexofa Yepes «0»

MUHUManbHBIA KOMMYTUPYEMbI TOK 0,1A

MakcmanbHbIi KOMMYTUPYEMbIii TOK 60 A 80A
TOK yTeUKM B 3aKPbITOM COCTOSHUM <10MA

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

MakcumanbHblit IMMYFBC TOKa BO BKIOYEHHOM COCTO- 880 A 1200 A
AHUM (< 10mc)

[lnanasoH HanpsKEHNs NUTaHNS HarpysKku 40...440 VAC

YacToTa MCTOYHWKA MUTaHWS Harpysku 50 My

MakcumanbHoe NMKOBOE HanpshkeHne 900 VAC (9 kmacc)

TennoBoe CONPOTUBREHNE . 065 °C/ Br 0.49 °C/ B
nepexog — ocHoeanue (Rthjc)

lMapeHve HanpshkeHst B KOMMYTUPYEMOI Lieny Bo <16V

BKJTKO4EHHOM COCTOSIHUM v

CKopOCTb HapacTaHUs HanpsKeHs 500 B/kc

B 3aKpbIToM cocTostHuu (dV/dt)

2t (< 10 mc) 2400 A2 [ 4000 A%

OnekTpuyeckas NPOYHOCTb U3OMALM
(uenb ynp. / BbIX. Lemb)

2500 V B TeueHure 1 MUHYTbI

OnekTpudeckast MPOYHOCTb U3ONALWN
(kopnyc / BX. Lenb)

2500 V B TeYeHve 1 MUHyTbI

1 — dns kommymayuu mpexcgasHol Haepy3sku ycmaHaenugaemcs 00Ho TTP Ha kaxdyro ¢hasy. [Jonycmumble cXeMbl 8KITOYEHUS

HazpysKku: «36€30a», «38€30a C Heumpanbio», «Mpey20rbHUK»
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Tabnuya 24 - xapakmepucmuku 8bixo0HoU yenu TTP cepuu HDH-e #44.ZD3 (< 80 A) (npodomxeHue)

Mapametp 3HayeHue
OnekTpuyeckast POYHOCTb U3ONALWN
(kopnyc / BbIX. Lienb)

ConpoTuerexue nonsaumm 500 MOwm (npu 500 VDC)

2500 V B TeYeHMe 1 MUHYTbI

Tabnuua 25 — xapakmepucmuku 8bixo0HoU yenu TTP cepuu HDH-e044.ZD3 (= 100 A)

Mapametp 3HayeHune
HomuHanbHbii Tok TTP 100 A [ 120A
Tyn BbIXOAHBIX CUMOBLIX ANEMEHTOB SCR - TpucTop

o OpHodhasHas;

Tun kKOMMyTUPyEMOi ceT!
YRy o TpexdasHas';

Bua kommyTupyemoro Toka lMepemeHHbIi

Bua kommyTauum: C koHTponem nepexoga yepes «0»
MUHUMATbHBIA KOMMYTUPYEMBbII TOK 0,1A

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

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

MakcmanbHbIi UMAYFbLC TOKa BO BKMIOYEHHOM COCTO- 1600 A 1800 A
AHuM (< 10mc)

[lnanasoH HanpsKeHWs MUTaHWS Harpysku 40...440 VAC

YacToTa MCTOYHMKA MUTAHWS Harpy3ku 50 My

MakcumanbHoe N1KOBOE HanpsikeHe 900 VAC (9 knacc)

Tennosoe CONpOTMBEHME o o
nepexog — ocHosanve (Rthjc) 0,39 °C/Br 0,34 °C/Br
lMapeHve HanpshkeHIs! B KOMMYTUPYEMON Lieny Bo <16V

BKIHOYEHHOM COCTOSIHUM '

CKoOpOCTb HapacTaHs HanpsHKeHNs 500 B/mke

B 3aKpbITOM cocTosHum (dV/dt)
2t (< 10 mc) 6000 A | 8500 A%
OnekTpuyeckas NPOYHOCTb U30AALIM
(uenb ynp. / BbIX. Lienb)
OnekTpuyeckas NPOYHOCTb U30MALM
(kopnyc / BX. Lienb)

OnekTpudeckast NPOYHOCTb M3ONALWN
(kopnyc / BblIX. LieMb)

ConpoTuBreHue uonsuuv 500 MOw (npu 500 VDC)

2500 V B TeYeHne 1 MUHyTbI

2500V B TeyeHre 1 MUHYTbI

2500 V B TeYeHne 1 MuHyTbI

Tabnuya 26— obujue mexHudeckue xapakmepucmuku TTP cepuu HDH-e 44.ZD3

Napametp 3HayeHue
TemnepaTypa OKpyxatoLLeit cpefp -30...470 °C
OxnaxaeHue BospyuwHoe
Matepuan ocHoBaHusi Megb HuUKenupoBaHHast

VIHaVKaUWs HannaWs ynpaersloLLEro curHana CeeTtoanoaHas

KpenneHue BUHTaMu Ha NAOCKOCTb Ha paguaTtop C BEHTU-
NSITOpOM

Macca <150r

Tun MoHTaxa

1~ dns kommymayuu mpexgasHol Haepy3sku ycmaHaenueaemcs 00Ho TTP Ha kaxdyto ¢hasy. [Jonycmumble CXeMbI BKITOYEHUS
Haepy3Ku: «38e30a», «38e30a C Helimpabio», «Mpey2orbHUK»
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3.5.2 MoandmkaLmm u HOMMHaNbHbIE TOKU
Tabnuua 27 — moducbukayuu u HomuHanbHble moku TTP cepuu HDH-e @44.ZD3

Mogudmkauma TTP HomuHanbHbI! TOK Harpy3ku
HDH-6044.ZD3 60 A
HDH-8044.ZD3 80A
HDH-10044.2D3 100 A
HDH-12044.2D3 120 A

3.5.3 FabapuTHble pa3mepsbl
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Lieni Harpysku

3.6 Texnnyeckue xapakrepuctuku TTP cepuin BDH / SBDH-e 044.ZD3

BDH-e e44.7D3 - ogHothasHble TBEpAOTENbHbIE pere B Kopryce NPOMbILLIIEHHOTO CTaHAapTa.
SBDH-e44.ZD3 - cepus B Kopnyce yMeHbLUEHHbIX rabaputos. MpegHasHaueHbl Ans KOMMyTaLumn
Lienei NUTaHUS MOLLHbBIX Harpy30K PE3VNCTMBHOTO M WHOYKTUBHOTO TUMa B 0gHOGa3HoN unn Tpexdas-
HoW ceTu. [lnana3oH HOMWHanNbHbIX TOKOB — A0 250 A.
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3.6.1 TexHUuyeckue xapaKTepucTUKm

Tabnuuya 28 — xapakmepucmuku 8xo0Hol uenu TTP ceputi BDH / SBDH-e #44.7ZD3

Mapametp

3HayeHune

Mogens TTP BDH-e 044.ZD3 | SBDH-e e44.7D3
Tun ynpaBnsioLLero curHana [IVCKPETHbIiA CUrHaN HanpskeHus

[lnanasoH HanpsiKeHWs ynpaBnsioLLero curHana 3..32VDC

HanpsixeHue rapaHTMpOBaHHOIO BKITOYEHMS =3 VDC

HanpshkeHne rapaHTMpOBaHHOTO BbIKMHYEHUS <1VDC

ToK noTpebneHus Lienu ynpaenexus

< 15 mA (0,5 MA)

| <16 MA (0,5 MA)

Bpewms BkntoyeHns

<10 mc npw =50 Iy

Bpems BbIko4eHs

<10 mc npm =50 'y

MakcumanbHas YactoTa nepekioyeHus

<50 'y npu =50 'y

TV KNeMM LIeNu ynpaBnexnst

Pasbem Faston cepun 0,110"

Tabnuya 29 — xapakmepucmuku 8b1xo0Hol uenu TTP cepuu SBDH-e44.ZD3 (< 100 A)

Mapametp 3HayeHune
HomuHanbHbiit Tok TTP 60 A [ 80A [ 100A
Tun BbIXOAHbIX SCR - TMpUcTOp
CHUIOBbIX 3N1EMEHTOB
Tun KoMMyTUpYeMON ceTh * Oprodhastias;

o TpexdasHas';

Bun kommyTrpyemoro MlepemeHHbli
TOKa
Bua kommyTayum: C koHTporem nepexopa Yepes «0»
MuHUManbHbIA KOMMYTUPYEMbII TOK 0,1A
MakcumanbHbIi KOMMYTUPYEMbIN TOK 60 A [ 80A [ 100A
TOK yTEYKM B 3aKpbITOM COCTOSHUM <10vA
CkopocTb HapacTaHus Toka (di/dt) 100 A/mkc
MakcumanbHblit IMMYFLC TOKa BO BKITHO- 960 A 1350 A 1800 A
YeHHOM cocTosiHuK (< 10Mmc)
[lnana3soH HanpskeHus nuTaHns Harpysku | 40..440 VAC
YacToTa MCTOYHWKA MUTaHWS Harpysku 50 Iy
MakcumansHoe NuKOBOE HanpseHue 1200 VAC (12 knacc
Tennosoe conporenetine. 0,65 °C/ B 049 °C/Br 0,39 °C/Br
nepexog — ocHoBaHue (Rthjc)
MapeHne HaNPSHKEHUA B KOMMYTVPYEMOR | _ 16V
Lienu BO BKITKOYEHHOM COCTOSIHUM v
CKopOCTb HapacTaHusi HaNpsKEHs 500 B/iG
B 3aKpbIToM cocTostHuu (dV/dt)
2t (< 10 mc) 2400 Ac | 4050 A2c | 6000 Ac

OnekTpuyeckas NPOYHOCTb U3OMALM
(uenb ynp. / BbIX. Lemb)

2500 V B TeYEHME 1 MUHYTBI

OnekTpuyeckasi POYHOCTb U30NALWN
(kopnyc / BX. Lienb)

2500 V B TeYEHME 1 MUHYTBI

OnekTpuyeckasi POYHOCTb U30NALWN
(kopnyc / BbiIX. Lienb)

2500 V B TeYEHME 1 MUHYTBI

ConpoTuBneHe n3onsaumum

500 MOwm (npu 500 VDC)

1~ dns kommymayuu mpexgasHol Haepy3sku ycmaHaenueaemcs 00Ho TTP Ha kaxdyto ¢hasy. [Jonycmumble CXeMbI BKITOYEHUS
Haepy3Ku: «38e30a», «38e30a ¢ Helimparbio», «Mpey2osibHUK»
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Tabnuya 30 - xapakmepucmuku 8bixo0HoU yenu TTP cepuu SBDH-e44.ZD3 (= 120 A)

Mapametp

3HaueHue

HomuHanbHbIi Tok TTP

120 A 150 A

Tun BbIXOAHBIX CUMOBbIX ANIEMEHTOB

SCR - Tupuctop

Tun KoMmyTUpYEMON ceTh

o OpHodbasHas;
o TpexdasHas';

Bua koMMyTMpyemoro Toka

[lepeMeHHbIN

Bua KOMMyTaUuK:

C KoHTponem nepexoga yepes «0»

MWHUMaIbHBI KOMMYTUPYEMbIit TOK

0,1A

MakcumanbHbIi KOMMYTUPYEMbIN TOK 120 A [ 150 A
TOK yTeuKM B 3aKpbITOM COCTOSHUM <10mA

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

MakcumanbHbI UMAYTC TOKa BO BKMHOYEHHOM COCTO- 2000 A 2600 A
SHMM (< 10mc)

[lnanasoH HanpsKeHNs NUTaHNS Harpysku 40...440 VAC

YacToTa MCTOYHNKA NUTAHWS HArpy3Ki 50y

MakcumanbHoe N1KOBOE HanpsikeHne 1200 VAC (12 knacc)

TennoBoe conpoTuBneHue . 0,34 °C/ Bt 0,27 °C/ Br
nepexog — ocHosaHve (Rthjc)

[MageHue HanpsKeHWst B KOMMYTUPYEMOA Lieny BO <16V

BKITHOYEHHOM COCTOSHUM -

CKOpOCTb HapacTaHs HaNPsHKeHNs 500 B/mkc

B 3aKpbITOM cocTosiHuM (dV/dt)

2t (< 10 mc) 8700 A% 13600 A

OnekTpuyeckas NPOYHOCTb U30NALMM
(uenb ynp. / BbIX. Lienb)

2500V B TeyeHre 1 MUHYTbI

OnekTpudeckast NPOYHOCTb M3ONALWN
(kopnyc / BX. LieMb)

2500 V B TeYeHne 1 MuHyTbI

OnekTpuyeckasi POYHOCTb U30NALWN
(kopnyc / BbIX. Lienb)

2500V B TeyeHre 1 MUHYTbI

ConpowaneHme nsonauum

500 MOwm (npu 500 VDC)

Tabnuua 31— xapakmepucmuku 8bixo0HoU yenu TTP cepuu BDH-ee44.7D3 (< 150 A)

Napametp 3HayeHue
HomuHanbHlit Tok TTP 100 A | 120A | 150 A
Tun BbIXOAHbIX
CUINOBbIX 3M1EMEHTOB SCR - mpuctop
Tun KOMMYTUPYeMolt ceTu : ?5:;(?:33::;;.
Bun kommyTupyemoro MepemeHHbi
TOKa P
Bua koMmyTaLum: C KOHTporieM nepexofa yepes «0»

1 — dns kommymayuu mpexcgasHol Haepy3sku ycmaHaenueaemcs 00Ho TTP Ha kaxdyro ¢hasy. Jonycmumble cXeMbl 8KMOYEHUS

HazpysKku: «36€30a», «38€30a C Heﬂmpanbio», «Mpey20rbHUK»
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Tabnuya 31 - xapakmepucmuku 8bixodHol yenu TTP cepuu BDH-ee44.ZD3 (< 150 A) (npodomxeHue)

Mapametp 3HayeHue
MUWHUManbHbI KOMMYTUPYEMbIN TOK 01A
MakcmanbHbIi KOMMYTUPYEMbIit TOK 100 A [ 120A [ 150A
TOK yTeuKM B 3aKpbITOM COCTOSHUM <10mMA
CkopocTb HapacTaHus Toka (di/dt) 100 A/mke
MakcmanbHbIi UMAYFLC TOKa BO BKMIO-
4eHHOM cocTosiHum (< 10Mmc) 1800A 2000A 2600A
[lnana3oH HanpshkeHns nutanus Harpyskn | 40...440 VAC
YacToTa MCTOYHWKA NMUTAHWS HarpysKku 50 Ny
MakcumanbHoe NUKOBOE HanpshkeHue 1100 VAC (11 knacc
Tennosoe conpoTuBEeHIe . 0,39 °C/ B 0,34 °C/Br 0,27 °C/Br
nepexog — ocHoBaHue (Rthjc)
[Magerne HanpskeHNst B KOMMYTUPYEMOiA <16V
Lienu BO BKIKOYEHHOM COCTOSIHUMN -
CKopOCTb HapacTaH!s HanpsKeHns 500 B/mkc
B 3aKpbITOM cocTosHum (dV/dt)
2t (< 10 mc) 7200 A2 | 9800 A% | 12800 A%
OnekTpuyeckas NPOYHOCTb U3ONALMN 2500V & TeveHvte 1 MUHyTHI
(uenb ynp. / BbIX. Lienb)
OnekTpuyeckas NPOYHOCTb U3ONALM 2500V & TeveHve 1 MukyTHl
(kopnyc / BX. Lienb)
OnekTpuyeckas NPOYHOCTb U3ONALMN 2500V & TeveHvte 1 MUHyTHI
(kopnyc / BbiIX. Lienb)
ConpoTuBreHue uonsauum 500 MOw (npu 500 VDC)

Tabnuya 32 — xapakmepucmuku 8bixodHol yenu TTP cepuu BDH-ee44.7ZD3 (= 200 A)

Mapametp 3HayeHue

HomuHanbHbIi Tok TTP 200 A [ 250 A
Tun BbIXOAHbIX CUMOBbIX SNEMEHTOB SCR - TupucTop
Tun KoOMMyTUpYEMON ceTh * Onvopaarias;

o TpexdasHas';
Bua kommyTMpyemoro Toka MepemerHbIi
Bua kommyTaumu: C koHTponem nepexopa 4epe3 «0»
MWHUMaIbHBI KOMMYTUPYEMbIii TOK 0,1A
MakcumanbHblit KOMMYTUPYEMbII TOK 200 A [ 250 A
TOK yTEYKM B 3aKPbITOM COCTOSHUM <10MA
CkopocTb HapacTanus Toka (di/dt) 100 A/mkc
MakcmanbHbIi UMNYTbC TOKa BO BKMKOYEHHOM COCTO- 3000 A 3500 A
SHMM (< 10mc)
[lnanasoH HanpsKeHNs NUTaHNS Harpy3sKku 40...440 VAC
YacToTa MCTOYHMKA MUTAHWS Harpy3ku 50 My
MakcumarnsHoe NUKOBOE HanpskeHue 1100 VAC (11 knacc)
Tennosoe conpoTuBneHme . 0.21 °C/ BT 0.16 °C/ BT
nepexop — ocHoBaHue (Rthjc)

1~ dns kommymayuu mpexgasHol Haepy3sku ycmaHaenueaemcs 00Ho TTP Ha kaxdyto ¢hasy. [Jonycmumble CXeMbI BKITOYEHUS

HazpysKku: «36€30a», «38€30a C Heﬂmpanbio», «MPEeY20INbHUK»
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Tabnuya 32 - xapakmepucmuku 8bixodHol yenu TTP cepuu BDH-ee44.ZD3 (= 200 A) (npodomxeHue)

Mapametp 3HayeHue
I'Ianeume HanpaXeHns B KOMMyTMpyeMOVI Lenu BO <16V
BKITHO4EHHOM COCTOAHUU -
CKOpOCTb HapacTaHWsA HanpPsHKEHUs!
P P p 500 Blmkc

B 3aKpbITOM cocTosHuM (dV/dt)
12t (< 10 mc) 26500 A% | 45000 A
OnekTpuyeckas NPOYHOCTb U3ONALM
(uenb ynp. / BbIX. Lienb)
OnekTpuyeckast NPOYHOCTb 30MALMN
(kopnyc / BX. Lienb)

OnekTpuyeckas NPOYHOCTb U3ONALM
(kopnyc / BbIX. Lienb)

ConpoTueneHue nonsaumum 500 MOwm (npu 500 VDC)

2500 V B TeYeHne 1 MUHyTbI

2500 V B TeYeHMe 1 MUHYTbI

2500 V B TeYeHne 1 MUHyTbI

Tabnuya 33 — obwue mexHuyeckue xapakmepucmuku TTP ceputi BDH / SBDH-e 44.7D3

Mapametp 3HaveHue
TemnepaTypa okpyxatoLLein cpefpl -30...+70 °C
OxnaxgeHve BosaywHoe
MaTepuan ocHoBaHusi Megb HWKenupoBaHHas

VIHaVKaLWs HannaWs ynpaensioLLEero curHana CseTogvnogHas

KpenneHue BUHTaM1 Ha NMockoCTb Ha pagnaTop C BEHTH-
NATOPOM

<180 r ansi cepun SBDH-e 44.7D3

< 2351 ans cepun BDH-e 44.7D3

Tun MoHTaxa

Macca

3.6.2 Moaundmkaumm u HOMUHaNbHbIE TOKKM
Tabnuya 34 — moducpukayuu u HomuHanbHbie moku TTP cepuii BDH / SBDH-e @44.7D3

Mogudmkauma TTP | HomuHanbHbI! TOK Harpy3ku
SBDH-e e44.ZD3
SBDH-6044.ZD3 60 A
SBDH-8044.ZD3 80A
SBDH-10044.2D3 100 A
SBDH-12044.ZD3 120 A
SBDH-15044.ZD3 150 A
BDH-ee44.ZD3
BDH-10044.ZD3 100 A
BDH-12044.ZD3 120A
BDH-15044.ZD3 150 A
BDH-20044.ZD3 200 A
BDH-25044.ZD3 250 A
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3.6.3 MabapuTHbIe pa3mepbl
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3.6.4 Cxema nogknioveHus
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PucyHok 23 — cxema nodkmoverus TTP ceputi BDH / SBDH-e #44.ZD3

A

Lienu Harpyaku

Mpn ynpasnexHuu MHﬂ,yKTVIBHOVI HarpysKoM Heobxoanmo YCTaHOBUTb BAPUCTOP NapannenbHo

3.7 TexHnueckue xapakrepuctuku TTP cepuit GaDH / GwDH-e ¢ #120.ZD3
TBep,CI,OTeJ'IbeIe pene AaHHbIX cepmﬁ ncnonb3yrTca ana obecneyeHus rapaHTUPOBaAHHOIO 3a-

naca no TOKy Mpy KOMMYTaLW HAarpy3oK ¢ HenpeackadyeMbiMy MyCKOBbIMM TOKaMK (CBapO4HOE 060opy-

[0BaHWe, MOLLHAs MHAYKTUBHAs Harpyska, TpaHcopmaTopsl). [epekpbiBatoT camblil GonbLuoi auana-

30H TOKOB Harpysku.

3.7.1 TexHnueckme xapakTepucTuKu

Tabnuya 35— xapakmepucmuku exodHoli yenu TTP ceputi GaDH / GwDH-e e #120.ZD3

Mapametp

3HayeHue

Mogenb TTP

GaDH-ee120.ZD3

| GwDH-eee120.ZD3

Tun ynpaBnsitoLLEro curHana

[IMCKPETHbII CUTHaN HaNpsHKEHNs

[Iana3oH HanpskeHWs yrpaBnsoLLEro curHana

3...32VDC

Hanp;erHme rapaHTMPOBaHHOIO BKIOYEHUA

>3VDC

HaI'IpSI)KeHVIe rapaHTUPOBAHHOIO BbIKIKOYEHNA

<1VDC

Tok I'IOTpe6J'IeHV|F| Luenun ynpasneHusa

<16 WA (20,5 wA)

[ <16 wA (20,5 wA)

Bpewms BKkntoveHns

< 10 mc npu =50 I'y

BpeMﬂ BbIKINKOYEHNA

<10 mc npu =50 Iy

MakcumanbHas yactoTa NepexknyeHna

<50 'y npw =50 'y

Tun KNemM Lieny ynpasneHust

Pasbem Faston cepuu 0,110"

Tabnuya 36 — xapakmepucmuku 8b1xo0HoU yenu TTP cepuu GaDH-e e e120.ZD3

Mapametp

3HayeHue

HomuHanbHbIi Tok TTP 500 A

| 600 A

| 800A

Tun BbIXOAHBIX
CUIOBbIX 31IEMEHTOB

SCR - Tupuctop
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Tabnuya 36 — xapakmepucmuku 8bixo0HoU yenu TTP cepuu GaDH-e e @ 120.ZD3 (npodomxeHue)

Mapametp

3HavyeHune

Tun KoMMyTUpyeMOil ceTn

o OpHodbasHas;
o TpexdasHas';

Bua koMmyTMpyemoro
TOKa

[epeMeHHbIN

Bua kommyTayum:

C koHTponem nepexoga Yepes «0»

MUHUMAnbHBIA KOMMYTUPYEMBII TOK 05A

MakcmanbHbIi KOMMYTUPYEMbIit TOK 500 A [ 600A [ 800A

TOK yTeuKM B 3aKpbITOM COCTOSHUN <10mMA

CkopocTb HapacTaHus Toka (di/dt) 150 A/mkc

MakcmanbHbIi UMAYFLC TOKa BO BKMIO-

YeHHOM cocTosiHum (< 10Mmc) 5500A 6500 A 9000 A
[lnana3oH HanpskeHust nutanus Harpysku | 60...1000 VAC

YacToTa MCTOYHWKA MUTAHWS Harpysku 50y

MakcumansHoe NUKOBOE Hanpskerue 1600 VAC (16 knacc

Tennosoe conporuenetie. 0,08 °C/ Bt 0,07 °C/ Bt 0,05 °C/ B
nepexog — ocHoBaHue (Rthjc)

[Magenne HanpsKeHNst B KOMMYTUPYEMOi <16V

L|eni BO BKITKOYEHHOM COCTOSHUN '

CKopOCTb HapacTaH!s HanpsKeHns 500 B/mkc

B 3aKpbITOM cocTosHum (dV/dt)

12t (< 10 mc) 151250 A% [ 217800 A% | 387200 A%

OnekTpuyeckasi POYHOCTb U30AALWN
(uenb ynp. / BbIX. Lienb)

2500V B TeyeHre 1 MUHYTbI

OnekTpuyeckas NPOYHOCTb U30MALUM
(kopnyc / BX. Lienb)

2500 V B TeyeHne 1 MuHyTbI

OnekTpuyeckasi POYHOCTb U30NALWN
(kopnyc / BbiIX. Lienb)

2500 V B TeyeHne 1 MuHyTbI

COI'IpOTI/IBJ'IeHIAe nsonauumn

500 MOwm (npu 500 VDC)

Tabnuua 37 — xapakmepucmuku 8bixodHol yenu TTP cepuu GwDH-e e 120.ZD3
Mapametp 3HayveHue

HoMuHanbHbli Tok TTP 500 A | 600A | 800A
Tun BbIXOAHbIX SCR - TMpHCTOp
CMIOBbIX 3MIEMEHTOB
Tun KOMMyTUPYEMOA CETH * Opvocpasniasi

o TpexdasHas
Bun kommyTupyemoro MepemeHHbii
TOKa
Bua kommyTayum: C koHTponem nepexopa yepes «0»
MUHMMAaTbHbIA KOMMYTUPYEMBbI TOK 05A
MakcmanbHbIin KOMMYTUPYEMbIii TOK 500 A | 600 A | 800 A
TOK YTeuKM B 3aKpbITOM COCTOSHUM <10vA

1 — dns kommymayuu mpexgasHol Haepy3sku ycmaHaenueaemcs 00Ho TTP Ha kaxdyto ¢hasy. [Jonycmumble CXeMbI BKITKOYEHUS
Haepy3Ku: «38e30a», «38e30a ¢ Helimparbio», «mpey2osbHUK»
2— dns koMMymayuu mpexcaaoli Haepysku ycmaraenueaemcs 00Ho TTP Ha kaxdyto ¢hasy. [lonycmumbie CXeMbl 8KITIOYEHUS
Haepy3Ku: «38e30a», «38e30a ¢ Helimparbio», «Mpey2osibHUK»
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Tabnuya 37 - xapakmepucmuku 8bixo0HoU uenu TTP cepuu GwDH-e e e 120.ZD3 (npodomxeHue)

Mapametp 3HayeHue
CkopocTb HapacTaHus Toka (di/dt) 150 A/mke
MakcumanbHbIil MAYFbC TOKA BO BKITHO-
4eHHOM cocTosiHum (< 10Mmc) 5500A 6500 A 9000 A
[lnanasoH HanpskeHust nutanus Harpysku | 60...1000 VAC
YacToTa MCTOYHWKA NMUTaHWS Harpysku 50 Iy
MakcumanbHoe NUKOBOE HanpseHue 1600 VAC (16 knacc
Tennosoe conpoTMBEHMe . 0,08 °C/ B 0,07 °C/ Bt 0,05 °C/Br
nepexog — ocHoBaHue (Rthjc)
[Magerne HanpskeHNst B KOMMYTMPYEMOiA <16V
Lienu BO BKITKOYEHHOM COCTOSIHUM -
CKopoCTb HapacTaHWs HanpsHKeHs 500 B/mkc
B 3aKpbITOM cocTosHum (dV/dt)
2t (< 10 mc) 151250 A% [ 217800 A% | 387200 A%

OnekTpuyecKasi POYHOCTb U30RALWN
(uenb ynp. / BbIX. Lienb)

2500 V B TeyeHre 1 MUHYTBI

OnekTpuyeckast MPOYHOCTb U30NALMM
(kopnyc / BX. Lienb)

2500 V B TeYeHne 1 MuHyTbI

OnekTpuyecKast POYHOCTb U30RALWN
(kopnyc / BbiIX. Lienb)

2500V B TeyeHre 1 MUHYTbI

KUAKOCTH

ConpoTuBreHe 13onsummn 500 MOwm (npu 500 VDC)
TemnepaTypa oxnaxgatoLLen XuaKkocTu +30...+70°C
HomuHanbHoe faBneHue oxnaxgarowein 0,3 MMa

KUOKOCTH

MakcumanbsHoe aaBnenve oxnaxgaowein | < 0,8 MMa

KUOKOCTH

MuHUManbHbIA Hanop oxnaxaatoLLen >3 mlc (0,4 m3y)

Tabnuya 38 — 0bwue mexHuyeckue xapakmepucmuku TTP cepuli GaDH / GwDH-e @ #120.ZD3

Mapametp

3HayeHune

TemnepaTypa okpyxatoLLein cpefbl

-30...470 °C

OxnaxpaeHue

BosnywHoe ans cepun GaDH-e @ @120.ZD3,
BopsiHoe ans cepun GwDH-e @ #120.ZD3

MaTepman OCHOBaHuA

Megb HUKeNnpoBaHHaA

MHaOnKaums Hanuums ynpasnsioLLero curHana CeeToanoaHas

KpenneHue BUHTaMK Ha NNOCKOCTb HA pafnaTop C BEHTH-
Tun MoHTaxa

NIATOPOM
Macca <1800 r

3.7.2 Moaunchmkauum U HOMUHaNbHbIE TOKK
Tabnuya 39 — moduchukayuu u HoMuHanbHble moku TTP cepuli GaDH / GwDH-e @ @ 120.ZD3

Mogudmkauma TTP HomuHanbHbIA TOK Harpy3ku
GaDH-e ¢¢120.ZD3
GaDH-500120.ZD3 500 A
GaDH-600120.ZD3 600 A
GaDH-800120.ZD3 800 A
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Tabnuya 39 — moducpukayuu u HoMuHanbHble moku TTP cepuii GaDH / GwDH-e @ @ 120.ZD3 (npodomxkeHue)

Mogudmkauma TTP | HoMMHanbHbIW TOK Harpy3ku
GwDH-ee¢120.Z2D3
GwDH-500120.ZD3 500 A
GwDH-600120.ZD3 600 A
GwDH-800120.ZD3 800 A

3.7.3 TabapuTHbIe pa3mepbl
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3.7.4 Cxema nogknioveHus
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PucyHok 28 — cxema nodkmoderus TTP cepuli GaDH / GwDH-e e @ 120.ZD3

Mpyw yrpaBneHni MHAYKTUBHON Harpy3kol HE0BX0AMMO YCTaHOBUTL BApUCTOP NapanmensHo
Lienu Harpyskm

3.8 TexHuyeckue xapakrepuctmkn TTP cepuin HT-e 044.ZD3 | ZA2

TpexdasHble 0bLienpomMbliwneHHble TBepaoTenbHele pene KIPPRIBOR aTvx cepuin npeaHasHa-
YeHbl AN KOMMYTaLmW TpexdasHoit nubo Tpex ofHOMa3HbIX Lienei NUTaHNs Pe3NCTUBHO Harpysku.
O6ecneynBatoT OOHOBPEMEHHYHK) KOMMYTALMIO MO Kaxaoi 13 3-x ¢has.

3.8.1 TexHnueckme xapakTepucTuKu
Tabnuua 40 — xapakmepucmuku exo0HbIx yenel TTP cepull HT-ee44.7D3/ ZA2

Napametp 3HayeHue
Mogenbs TTP HT-e44.2D3 | HT-ee44.7A2
Tun ynpaBnsioLero curHana [IMCKPETHbIN CUrHaN HanpskeHust
[lnanasoH HanpsKeHWs ynpaBnsIoLLero curHana 3...32VDC 90...250 VAC
HanpsikeHue rapaHTMpOBaHHOIO BKITOYEHMS >3VDC = 90VAC
HanpsikeHue rapaHTMpOBaHHOTO BbIKIYEHMS <1VDC <10VAC
Tok noTpebneHus Lienu ynpasneHus <22 mA (0,5 MA) <35mA
Bpemsi BKmto4eHms <10 mc npw =50 Iy < 10mc
Bpemsi BblkntoueHms <10 mc npw =50 Iy < 40mc
MakcumanbHas YactoTa nepekioyeHus < 50 'y npw =50 'y <20 'y npw =50 'y

Tabnuya 41— xapakmepucmuku 8b1xo0HoU yenu TTP cepuu HT-ee44.ZD3 (< 40 A)

Mapametp 3HayeHue
HoMmuHanbHbli Tok TTP 10A | 25A [ 40A

Tun BbIXOAHbIX
A Cumuctopsl (TRIAC)
CWIOBbIX 3MEMEHTOB

o OpHodpasHas (Tpu rpynnbi);

Tun KOMMyTUPYEMOiA CETH o TpexdasHasi no cxeme «3Be3zay, «38e3aa C HENTParbIoy,
«TpeyronbHMKy;

Bwna koMmyTUpyemoro Toka [NepemeHHbIit

Bua kommyTayum: C koHTponem nepexopa yepes «0»
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Tabnuua 41— xapakmepucmuku 8bixo0HoU yenu TTP cepuu HT-e44.ZD3 (< 40 A) (npodomkeHue)

Mapametp 3HayeHue
MUWHUManbHbI KOMMYTUPYEMbIN TOK 01A
MakcmanbHbIi KOMMYTUPYEMbIit TOK 10A [ 25A [ 40A
TOK yTeuKM B 3aKpbITOM COCTOSHUM <10mMA
CkopocTb HapacTaHus Toka (di/dt) 50 A/mke
MakcmanbHbIi UMAYFLC TOKa BO BKMIO-
4eHHOM cocTosiHum (< 10Mmc) 120A S00A 410A
[lnana3oH HanpshkeHns nutanus Harpyskn | 40...440 VAC
YacToTa MCTOYHWKA NMUTaHWS Harpysku 50 Ny
MakcumanbHoe NUKOBOE HanpshkeHue 900 VAC (9 knacc)
Tennosoe COMpOTYBIEHNe 223 °C/Br 127 °C/Br 115 °C/ Br
nepexog — ocHoBaHue (Rthjc)
[Magerne HanpskeHNst B KOMMYTUPYEMOiA <16V
Lienu BO BKIKOYEHHOM COCTOSIHUMN -
CKopOCTb HapacTaH!s HanpsKeHns 500 B/mkc
B 3aKpbITOM cocTosHum (dV/dt)
2t (< 10 mc) 85 A% [ 450 A | 840 A
OnekTpuyeckas NPOYHOCTb U3ONALMN 2500V & TeveHvte 1 MUHyTHI
(uenb ynp. / BbIX. Lienb)
OnekTpuyeckas NPOYHOCTb U3ONALM 2500V & TeveHve 1 MukyTHI
(kopnyc / BX. Lienb)
OnekTpuyeckas NPOYHOCTb U3ONALMN 2500V & TeveHve 1 MUkyTHi
(kopnyc / BbiIX. Lienb)
ConpoTuBreHue uonsauum 500 MOw (npu 500 VDC)

Tabnuuya 42 — xapakmepucmuku 8bixodHoU yenu TTP cepuu HT-ee44.ZD3 (60 u 80 A)

Mapametp 3HayeHue
HomuHanbHbIi Tok TTP 60 A [ 80A
Tun BbIXOAHbIX CUMOBbIX SNEMEHTOB Tupuctopbl

Tun KoMMyTUpYEMON CeTh

o OpHodasHas (Tpu rpynnbi);
o TpexdasHas no cxeme «3Be3ga», «3se3ga ¢
HerTpanbio», « TPeyronbHUKY;

Buna koMmyTUpyemoro Toka lMepemeHHbI

Bua kommyTayum: C koHTponem nepexofa yepes «0»
MuHWUManbHbIA KOMMYTUPYEMbII TOK 0,1A

MakcumanbHbIit KOMMYTUPYEMbIN TOK 60 A [ 80A
TOK yTeuKM B 3aKpbITOM COCTOSHUM <10MA

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

MakcumanbHblit IMMYTLC TOKa BO BKIOYEHHOM COCTO- 780 A 1000 A
SHMM (< 10mc)

[lnanasoH HanpsKEHNs NUTaHNS Harpy3sKku 40..440 VAC

YacToTa MCTOYHWKA MUTaHWS Harpysku 50 My

MakcumarnbHoe NUKOBOE HanpshkeHue 900 VAC (9 knacc)

Tennosoe conpoTuBEeHIe . 0,67 °C/Br 0,52 °C/ Br
nepexof — ocHoeaHue (Rthjc)

lMapeHve HanpshkeHnst B KOMMYTUPYEMOI Lieny Bo <16V

BK/TK04EHHOM COCTOSHMM '

CKopOCTb HapacTaH!s HanpsKeHns 500 B/kc

B 3aKpbITOM cocTosHuM (dV/dt)
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Tabnuya 42 — xapakmepucmuku 8bixo0HoU yenu TTP cepuu HT-ee44.ZD3 (60 u 80 A) (npodomxkeHue)

Mapametp 3HayeHue

2t (< 10 mc) 1800 AZc [ 3200 A%

OnekTpuyeckas NPOYHOCTb U30NALM

(LS YTp. / BbX. ery) 2500 V B TeYeHne 1 MuHyTbI

SJ'IGKTpVI"IGCKaFI NPOYHOCTb U30oNALNK

2500 V B TeYeHMe 1 MUHYTbI
(kopnyc / BX. Lienb)

OnekTpuyeckas NPOYHOCTb U3ONALM

(Kopnyc / Bbix. ers) 2500 V B TeYeHne 1 MUHyTbI

ConpoTuBreHe 13onsummn 500 MOwm (npu 500 VDC)

Tabnuya 43 — xapakmepucmuku 8bixo0Hou yenu TTP cepuu HT-ee44.ZD3 (= 100 A)

MNapametp 3Hayenme
HomunanbHbiin Tok TTP 100 A | 120 A
TVn BbIXOAHbIX CUMOBbIX SNEMEHTOB SCR - TpucTops!
o OpHodasHas (Tpu rpynnbi);

Tun KoMMmyTUpyemMoit ceT o TpexdasHas no cxeme «3se3far, «38e3aa ¢

HerTpanbo», « TPeyronbHUKY;
Bwa kommyTupyemoro Toka lNepemeHHbIi
Bua kommyTayum: C koHTponem nepexopa yepes «0»
MWHUManbHBI KOMMYTUPYEMbIA TOK 0,1A
MakcmanbHbIi KOMMYTUPYEMbIii TOK 100 A | 120 A
TOK yTEUKM B 3aKPbITOM COCTOSHUM <10 MA
CkopocTb HapacTaHus Toka (di/dt) 100 A/mkc
MakcumanbHblit IMMYTLC TOKa BO BKIOYEHHOM COCTO- 1600 A 1800 A
AHUM (< 10mc)
[lnanasoH HanpsKEHNs NUTaHNS HarpysKki 40...440 VAC
YacTtoTa MCTOYHMKA MUTAHWS Harpy3ku 50 My
MakcumanbHoe NUKOBOE HanpsikeHue 900 VAC (9 kmacc)
Tennosoe conpoTuaneue 0.41 °C/ Bt 0,34 °C/ BT
nepexog — ocHoBaHue (Rthjc)
[MapeHve HanpshkeHst B KOMMYTUPYEMON Lieny Bo <16V
BKITKO4EHHOM COCTOSIHUM '
CKopoCTb HapacTaHs HanpsKeHs 500 B/mkc

B 3aKpbIToM cocTostHuu (dV/dt)

2 (< 10 mc) 5000 A% [ 7200 Axc

SJ'IeKTqueCKaﬂ NPOYHOCTL U30NALMUK

2500 V B TeueHre 1 MUHYTbI
(uenb ynp. / BbIX. Lemb)

OnekTpuyeckasi NPOYHOCTb U30NALMM

2500 V B TeYeHve 1 MUHyTbI
(kopnyc / BX. Lienb)

SJ'IeKTqueCKaﬂ NPOYHOCTL U3oNALUK

2500 V B TeueHre 1 MUHYTbI
(kopnyc / BbIX. Lienb)

ConpoTueneHye nonauum 500 MOm (npu 500 VDC)
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Tabnuya 44 - xapakmepucmuku 8bixo0HoU yenu TTP cepuu HT-ee44.ZA2 (< 40 A)

Mapametp

3HavyeHue

HomuHanbHbIn Tok TTP

10A | 25A [ 40A

Tun BbIXOAHBIX
CUNOBbIX 3MEMEHTOB

CummcTopsl (TRIAC)

Tun KoMMyTUpyeMOit ceTn

o OpHodasHas (Tpu rpynnbi);
o Tpexda3Has no cxeme «3Be3zay, «3Be3aa C HelTparbio»,
«TpeyronbHuK;

Bua kommyTupyemoro Toka lMepemeHHbIi

Bua kommyTayum: C koHTponem nepexofa yepes «0»

MUWHUManbHbI KOMMYTUPYEMbIV TOK 01A

MakcmanbHbIi KOMMYTUPYEMbIit TOK 10A [ 25A [ 40A
TOK yTEuKM B 3aKpbITOM COCTOSHUM <10mMA

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

MakcumanbHblit IMMYFLC TOKa BO BKITHO-

YeHHOM cocTosiHuK (< 10Mmc) 120A S00A 410A
[lnanasoH HanpskeHnst nutanus Harpyskn | 40...440 VAC

YacToTa MCTOYHWKA MUTAHWS Harpy3Kku 50y

MakcumanbHoe N1KOBOE HanpshkeHne 900 VAC (9 kmacc)

Tennosoe conpoTUBEHIe . 293 °C/ B 127 °C/Br 115 °C/Br
nepexog — ocHoBaHue (Rthjc)

[Magenne HanpskeHNst B KOMMYTUPYEMOiA <16V

L|eni BO BKITKOYEHHOM COCTOSHUN '

CKopOCTb HapacTaH!s HanpsKeHns 500 B/mkc

B 3aKpbITOM cocTostHuu (dV/dt)

2t (< 10 mc) 85 A% | 450 A% [ 840 A%

OnekTpuyeckasi POYHOCTb U30NALWN
(uenb ynp. / BbIX. Lenb)

2500V B TeueHre 1 MUHYTbI

OnekTpudeckast NPOYHOCTb M3ONALWN
(kopnyc / BX. LieMb)

2500 V B TeYeHne 1 MuHyTbI

OnekTpuyeckasi POYHOCTb U30NALWN
(kopnyc / BbiIX. Lienb)

2500V B TeyeHre 1 MUHYTbI

ConpowaneHme nsonauum

500 MOw (npu 500 VDC)

Tabnuya 45 — xapakmepucmuku 8b1xo0Hol yenu TTP cepuu HT-ee44.ZA2 (60 u 80 A)

Mapametp 3HayeHune
HomuHanbHbli Tok TTP 60 A [ 80A
Tun BbIXOAHbIX CUMOBbIX SNEMEHTOB TupucTopbl

Tun KOMMyTUPYEMON CeTH

o OpHodasHasi (Tpu rpynnbi);
o TpexdasHas no cxeme «3Be3nay, «38e3na c
HeTpanbio», «TPeyronbHUKY;

Bua kommyTMpyemoro
TOKa

MepemeHHbI

Bug KOMMyTaLuK:

C koHTponem nepexopa 4yepes «0»

MUHMMAaTbHbIA KOMMYTUPYEMBbI TOK 0,1A

MakcumanbHbIi KOMMYTUPYEMbIN TOK 60 A [ 80A
TOK yTEYKM B 3aKPbITOM COCTOSHMUMN <10mA

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

MakcumanbHblit IMMYTC TOKa BO BKIOYEHHOM COCTO- 780 A 1000 A
AHUM (< 10mc)
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Tabnuya 45 - xapakmepucmuku 8bixodHoU yenu TTP cepuu HT-ee44.ZA2 (60 u 80 A) (npodomkeHue)

Mapametp 3HayeHue
[lnanasoH HanpsKeHWsi NUTaHWS Harpysku 40...440 VAC
YacTtoTa MCTOYHMKA MUTAHWS Harpy3ku 50y
MakcumanbHoe N1KOBOE HanpshkeHne 900 VAC (9 knacc)
Tennosoe conpoTusneye 0,67 °C/ BT 0,52 °C/ BT
nepexog — ocHoBaHue (Rthjc)
[Magenne HanpsHKeHNs B KOMMYTUPYEMO Lieni BO <16V
BKITK04EHHOM COCTOSHMM '
CKopOCTb HapacTaH!s HanpsKeHns 500 B/mkc
B 3aKpbITOM cocTosHun (dV/dt)
12t (< 10 mc) 1800 A [ 3200 A%

OnekTpuyeckas NPOYHOCTb U30MNALN
(uenb ynp. / BbIX. Lienb)

2500V B TeyeHre 1 MUHYTbI

OnekTpuyeckast MPOYHOCTb U30NALMM
(kopnyc / BX. Lienb)

2500 V B TeYeHne 1 MuHyTbI

OnekTpuyeckasi POYHOCTb U30NALWN
(kopnyc / BbiIX. Lienb)

2500 V B TeYeHNe 1 MUHyTbI

COI'IpOTMBJ'IeHMe nsonauumn

500 MOwm (npu 500 VDC)

Tabnuya 46 — xapakmepucmuku 8bixo0HoU yenu TTP cepuu HT-ee44.ZA2 (= 100 A)

Mapametp 3HayeHue
HomuHanbHbIi Tok TTP 100 A [ 120A
Tun BbIXOAHbIX CUMOBbIX 3IEMEHTOB TupucTopbl

Tun KoMMyTUpYEMON CeTh

o OpHodasHast (Tpu rpynnbi);
o TpexdasHas no cxeme «3Be3nay, «38e3na ¢
HerTpanbio», « TPeyronbHUKY;

Bua kommyTMpyemoro
TOKa

[MepemeHHbI

Bua kommyTaumu:

C koHTponem nepexopa Yepes «0»

MUHUManbHBIA KOMMYTUPYEMBbI TOK 0,1A

MakcmanbHbIi KOMMYTUPYEMbIii TOK 100 A [ 120A
TOK YTEYKM B 3aKPbITOM COCTOSIHMUMN <10mA

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

MakcumanbHblit IMAYTbC TOKa BO BKIOYEHHOM COCTO- 1600 A 1800 A
SHUM (< 10mc)

[lnanasoH HanpsKeHWs MUTaHWS Harpysku 40...440 VAC

YacToTa MCTOYHWKA MUTAHWS Harpysku 50 Ny

MakcumanbHoe NuKoBOe HanpseHue 900 VAC (9 knacc)

Tennosoe conpoTuaneue 0.41 °C/ Bt 0.34 °C/ BT
nepexog — ocHoeaHue (Rthjc)

lMapeHve HanpshkeHsi B KOMMYTUPYEMON Lieny Bo <16V

BKJTKO4EHHOM COCTOSIHUM ’

CKopOCTb HapacTaHUs HanpsKeHs 500 B/kc

B 3aKpbITOM cocTosHum (dV/dt)

2t (< 10 mc) 5000 A [ 7200 A2

OnekTpuyecKasi POYHOCTb U30NALWN
(uenb ynp. / BbIX. Lemb)

2500V B TeueHre 1 MUHYTbI

OnekTpuyeckas NPOYHOCTb U3OMNALN
(kopnyc / BX. Lienb)

2500 V B TeYeHMEe 1 MUHYTbI

46



Tabnuua 46 — xapakmepucmuku 8bIxo0HoU yenu TTP cepuu HT-e44.ZA2 (= 100 A) (npodomxkeHue)

Mapametp

3HayeHune

OnekTpuyeckasi NPOYHOCTb 30NN
(kopnyc / BbIX. Lienb)

2500 V B TeYeHMe 1 MUHYTbI

ConpoTuerexue n3onsaumm

500 MOM (npyt 500 VDC)

Tabnuua 47 - obwue mexHuyeckue xapakmepucmuku TTP cepuli HT-e €44.ZD3/ZA2

Mapametp 3HayeHune
TemnepaTypa okpyxatoLlen cpegbl -30...+70 °C
OxnaxaeHue BosgyuwHoe
Matepuan ocHoBaHus Megp HUKenupoBaHHas
VIHQVKaUWs HanuaWs ynpaensitoLLEro curHana CseToaunogHas

Tun MoHTaxa

Kpennexue BMHTAMI Ha NOCKOCTb UMM pafnaTop oxna-
XOeHWs

Macca

<540r

3.8.2 Moaundmkaumm u HOMUHanNbHbIE TOKKM
Tabnuya 48 — moducbukayuu u HomuHasbHble moku TTP cepuli HT-ee44.ZD3 / ZA2

Mogudmkauma TTP HomuHanbHbI! TOK Harpy3ku
HT-e44.ZD3
HT-1044.ZD3 10A
HT-2544.ZD3 25A
HT-4044.ZD3 40A
HT-6044.2D3 60 A
HT-8044.2D3 80
HT-10044.Z2D3 100
HT-12044.2D3 120A
HT-e 044.ZA2
HT-1044.ZA2 10A
HT-2544.ZA2 25A
HT-4044.ZA2 40A
HT-6044.ZA2 60 A
HT-8044.ZA2 80
HT-10044.ZA2 100
HT-12044.ZA2 120A
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3.8.3 MabapuTHbIe pa3mepbl

725 48 33

2 buHma M3x6

6 buHmob M5x 10

905
1055

R26

=dlh=d=d

PucyHok 29 — 2abapumHble U ycmaHoso4Hbie pasmepsb! TTP cepull HT-ee44.ZD3 /ZA2

3.8.4 CxeMbI nogknoyeHus
HanpsixeHve nuTaHus Harpy3ku
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PucyHok 30— cxema nodkntoyerus TTP cepuu HT-ee44.ZD3 (< 40 A)
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PucyHok 31— cxema nodknroqeHusi TTP cepuu HT-ee44.ZD3 (60 u 80 A)
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PucyHok 32 — cxema nodksmoderHus TTP cepuu HT-e44.ZD3 (2100 A)




Hanpsixerue nuTaHns Harpyaku
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PucyHok 33 - cxema nodkmoyeHus TTP cepuu HT-ee44.ZA2 (< 40 A)
HanpsikeHne nuTaHus Harpyaku
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PucyHok 34 — cxema nodkmoyerus TTP cepuu HT-ee44.ZA2 (= 60 A)

[Mpu ynpaBneHnn NHLOYKTUBHOI Harpy3kon He0BX0AMMO YCTaHOBUTL BapHUCTOP NapasnensHo
Lienu Harpysku




4. Bbl6bop TBEpAOTENLHOrO pene

Bbibop TTP — npouecc, K KOTOPOMY HYXHO MOZOATM 0c000 TiaTtenbHo. OT Hero 3aBuCHT,
HacKomNbKo BepHO Bbl onpegenute moaudmkaLmio pene, COOTBETCTBYHOLLYIO YCOBUSM Baluel 3anaum,
1 panbHeiwas 6e30TkasHas akcnnyaTauus kak camoro TTP, Tak U CUCTEMBI, B KOTOPYH) OHO YCTaHOB-
neHo.

4.1 KoHCTpyKuusA TBEPAOTENbHbIX pene

TTP CcOCTOMT U3 CriedytoLMX OCHOBHbIX YacTeil: MeTanjMyeckoe OCHOBAHMWE, SMEKTPOHHas
cXxema ynpaeneHusl M CUNoBbIE KOMMYTALMOHHbIE SNIEMEHTbI, 3an1Tble KOMMayHOOoM, KOpMyC, CUMOBbIE
KNeMMbI 1 KNeMMbl LIENK ynpasneHns; 3aluuTHas KpblLka (415 ogHodasHbix TTP).

OcHoBaHWe TBEpAOTENLHOMO pene — 3T0 TeNonpoBoasLLas MeTannmyeckas nnactuHa, Heob-
X0AMMas Ans 0TBOAA TEMMa OT CUMOBOMO KOMMYTALMOHHOIO anemeHTa TTP K paguaTopy OXnaxgeHus.
OcHoBaHue Bcex TTP KIPRIBOR MoXeT ObiTb BbINONMHEHO M3 antOMUHUEBOTO UMK MEAHOrO CnnaBga,
raNibBaHM3MPOBAHHOMO HUKENEM, ANs NPEAOTBPaLLEHMS OKUCTIUTENbHBIX MPOLIECCOB U NPUAAHNS OCHO-
BaHWMIO 3CTETUYECKOrO BHELWHero Buaa. MegHoe ocHoBaHWe obnafaet nyyliein TennonpoBOAHOCTLI
4eM anioMUHNEBOE OCHOBaHWe, CrieoBaTENbHO, MeJHOE OCHOBaHWe obecneunBaet 6onee ahdexTne-
HbI OTBOZ, TENNA OT cUnoBoro kniova TTP. Pene, ocHalleHHble MeHbIM OCHOBaHWeM, bonee ycTom-
UMBbI K MMKOBBIM Harpy3kam 1 paboTe B TsKenbIX NPOMBILLIEHHBIX YCOBUSX. AMIOMUHUEBOE OCHOBA-
HWE HECKOMbKO HIDKE N0 CTOMMOCTM, YeM OCHOBaHME 13 MEAHOTO CMnaBa, HO Npu 3TOM 0bnagaeT MeHb-
LUel4 TennonpoBOAHOCTbI0. B cumy aTix NpuyvH anioMUHUEBOE OCHOBAHME WUCTIONb3YETCS NPK U3rOTOB-
nenvm BromxeTHbIX cepuin TTP KIPPRIBOR 515t KOMMyTaLmM MCKITKOUMTENBHO MaOMOLLHOW Harpy3Kku.

OneKTpoHHas Cxema — COBOKYMHOCTb OTAEMbHbIX 3NEKTPOHHBIX KOMMOHEHTOB, BbIMOMHSIHOLLMX
06paboTky BXOAHOIO CUrHana, CBETOBYHO MHAMKALMIO ero Hanuums, 00ecneymBaloLLmx ynpasneHue cu-
NOBLIMM KOMMYTALMOHHBIMU 3rIEMEHTaMU 1 ranbBaHUYECKy0 Pa3Bsiaky! BXOAHOM U BbIXOAHOW LiENK.
CunoBble KOMMYTALMOHHbIE ANEMEHTbI Pa3MELLAIOTCS Ha OCHOBaHUM pene Ans obecneyermns addek-
TUBHOW Tennonepeaayn. Bcs cxema ynpaBneHnst 1 cUnoBble KOMMYTaLMOHHbIE 3EMEHTbI, pa3MeLLEeH-
Hbl€ Ha OCHOBAHWM, 3aKPbIBAIOTCS KOPMYCOM U 3anMBaOTCS KOMNAyHLOM.

Kopnyc — aneMeHT KOHCTPYKLWM, KOTOPbIA 3aKPLIBAET CHAPYXW CXEMY pene CUroBble KOMMYTa-
LMOHHbIE 3neMeHTbl. OH BbIMONHEH W3 CneumanbHOTO BbICOKOMPOYHOTO M TEPMOCTOMKOMO MnacTuka,
YCTONYMBOTO K CKOMNaM.

Mpo3payHas 3almTHas KpbilkaZ NPefoXpaHseT CUMOBbIE KIEMMbI U KNeMMbI Lieneii ynpaere-
Hust TTP OT cry4aiiHoro KoHTakTa C UHCTPYMEHTOM W MOCTOPOHHUMM NPeaMETaMU.

B komnnekce, repMeTMYHOCTb KOPMyca M 3amvMBKa SMEMEHTOB CXEMbl KOMMayHAOM Npeaoxpa-
HSIIOT pene OT NonaAaHWs BHyTPb Bnaru v nbinu. CteneHb 3awutel pene IP54 (6e3 yyeta knemm npu-
coefuHeHus).

Ha noBepxHOCTM Kopnyca pacnonoXeHbl KNeMMbl MOAKIIOYEHMS YNPABSIOLWEro curHana u
HarpysKu, CBETOANOAHLIA MHAMKATOP HanWuMs YNpaBnsioLLEro CUrHana, U HakfieeHa 3aBOfCKas 3Tu-
KeTka.

T— kpome TTP HD-e e44.VA. YkazaHHble TTP He umeiom 2abeaHuyeckoli usonsyuu 8xodHol U ebIxodHol yened.
2 — npumeHsiemcs mosibko Onsi 00HogasHbix TTP HD-eeee.ee.
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4.2 Tunbl ynpaBnsitoWmMX CUrHanoB

B nuHeitke TTP KIPPRIBOR npefcTaBneHbl MOAMMUKaLMM C pasniniHbIM TUMIOM YNpaBnstoLLmMX
CUrHanos:

o [I1CKPETHbIN CUrHan HanpsbkeHUst NOCTOsIHHOrO Toka oT 3 8o 32 VDC;

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

o BHelUHWin nepemeHHbIi peancTop 470 / 560 kOwm;

® YHUMUMPOBaHHbI curHan HanpsikeHns 0...10 B;

® YHUULMPOBaHHBI curHan Toka 4...20 MA;

LLInpokuit cnekTp cUrHamnoB ynpaBneHns No3BonseT npuMeHsTb TTP Ans peanuaauuu pasnny-
HbIX 3a4a4 B CUCTEMAX YrpaBneHns 1 KOMMyTaLui.

Tun ynpaBnstoLWero curHana nerko uaeHTuguumMpyeTcs no mapkuposke pene. (CM. pasgen
«PacLundpoBka yCcroBHOro 0003HaueHmMs»)

4.2 1 uckpeTHble curHanbl Hanpsikenus 3...32 VDC 1 90...250 VAC

[MCKPETHBIMM CUrHanamun HanpsKeHUs YNpaBnATCS cregytowme mogudukatm TTP:
o Hanpsixenve 3...32 B nocTosiHHOMO Toka — MoaudmkaLum ¢ nHgekcom ...D31,
o Hanpsikenue 90...250 B nepemeHHoro Toka — MoAncuKaLmmn ¢ MHOekcom ...A2,

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

Tok noTpeBAeH B Len¥ ynpasnenns, MA
S
-
=
S

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

PucyHok 35— BAX exodHoll yenu TTP cepuu MD-e @44.ZD3

"~ dns TTP HD-e @.DD3 Quana3soH ynpasnsiouje2o cueHana cocmaensiem 5...32 VDC.
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Tok noTpeBneHwA & yenu ynpasnenws, MA

8

Tok noTpeBreHs: B Len¥ ynpasnenus, MA
& =3

3

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

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 3
Hanpsxetie ynpasnsiowero curwana, B

PucyHok 36 — BAX exodHoli yenu TTP cepuu HD-e @44.7D3

BAX uenu ynpasnenus TTP KIPPRIBOR HD-e 25.DD3

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 ynpaensiouero curiana, B

PucyHok 37 — BAX exodHoli yenu TTP cepuu HD-e25.D0D3

53



54

ToK noTpe6neHMA B Uenk ynpasAeHis, MA

BAX uenu ynpaenenus TTP KIPPRIBOR HDH-e ¢44.ZD3

Tok noTpeGneHn & enu ynpasnens, A

5 6 7 8 9 10 M 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 3 32 B
Hanpsixetie ynpaansiouiero curwana, B

PucyHok 38 — BAX exodHoll yenu TTP cepuu HDH-e 44.7D3

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

5 6 7 8 9 10 M 12 13 14 15 16 17 18 19 20 21 22 23 24 25 2 27 28 29 30 3 2 3
Hanpsxenue ynpasnsiouero curwana, B

PucyHok 39 — BAX exodHoli yenu TTP cepuu SBDH-ee44.ZD3



5

3

e

ToK noTpeBAeHs B UenW ypasnenns, MA
S

BAX uenu ynpaenexus TTP KIPPRIBOR BDH-e 044.ZD3

‘ToK noTpe6neHs B Lenu ynpaenenws, MA

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

PucyHok 40 — BAX exodHoli uyenu TTP cepuu BDH-e #44.ZD3

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

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

PucyHok 41— BAX exodHoti uyenu TTP cepuu (Ga)GwDH-e120.ZD3
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Tok noTpeGnenns & Len ynpasnenus, MA

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

12 3 4 5 6 7 8 9 10 M 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33

Hanpsixenve ynpasnsiouero curkana, B

PucyHok 42 — BAX exodHoll uyenu TTP cepuu HT-e @44.ZD3

Tok noTpebneHus B Lenw ynpasneHus ans Bcex TTP ¢ ynpaensiowwmm curHanom 90...250 VAC
(momumdmkaumm ZA2) He npeBbilaeT 35 MA+

4.2.2 BHewHWit nepeMeHHbIN pe3ncTop

Cepusi pene HD-e @44 VA ynpaBnsieTcs nepemMeHHbIM Pe3vCTOpOM W UCTONb3yeTcst B 3afadax
NMABHOrO PErynmpoBaHUs BbIXOAHOTO HanpsikeHus. Mpu M3MEHEHUW COMpOTMBNEHWS pe3ucTopa
HanpsbkeHue Ha Bbixoge TTP usmensetcs ot 10 B 4o HoMUHanbHOro. PekomeHayeTcs NpUMEHSTL pe-
3uctop ¢ conpoTueneHuem 470 / 560 kOm, moLHOCTbI0 He MeHee 0,5 BT, Hanpumep, CM4-2Ma.

pachuk 3aBUCHMOCTU BBIXOAHOTO HAMPSKEHIS OT 3HAUEHWS BXOAHOTO cUrHana NpuseaeH Hinke.

450

400

350

300

BbixopHoe Hanpsixerue, B

250

200

150

100

50

%

N o
N

\ \ ~0..10B

0

0

T T T T T T T T T 1
112 168 224 280 336 392 448 470 504 560

Bennuma ynpasnsioero cursana, kOm

PucyHok 43 — 3agucumMocmb 8b1X00H020 HanpsixeHusi om 8xo0Hoe2o cueHana TTP cepuu HD-e @44.VA
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0...470/560 kOM — 31O pexoMeHayeMbIil AnanasoH BXOJHOTO curHana. [ins Harpyaku ¢ Hanps-
xeHvem nutanmns 220 VAC goctatouHo ByneT pesuctopa conpotusnerrem 220 kKOM, ofHaKo
pekoMeHayeTcs 1Cronb3oBaTh NepemeHHbIn peauctop 470 kOm 0,5 BT. Takoit 3anac no conpo-
TUBNEHWUKO HEOBXOMNM ANs rapaHTUPOBAHHOMO CHIKEHUS HAMPSKEHNS 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 conpoTuenerrem 560 kOm 0,5 BT.

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

Mpu 06pbIBE MMM OTCYTCTBUM YNPaBASIOLLErO CUrHana Ha Bbixode TTP octaeTcst MUHUManbHoe
HanpsixeHue ot 0 go 10 VAC.

[MposiBnsiiTe 0cobyto OCTOPOXHOCTL Npy akcnnyaTauuu 1 obenyxwvsanun TTP HD-e @44 VA, Y
TTP 370l Cepun OTCYTCTBYET ranbBaHN4ecKas 3onsLus Mexay BXOAHOM 1 BbIXOAHOM LieMnbto

3aBMCMMOCTb BbIXOAHOIO HaMpPsKeHUs OT YNPaBSIOLLEr0 CUrHana nonyyeHa npu CneayoLmx

YCIOBUSIX:

o [lnana3soH 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 cunoBbIX knemmax TTP: < 3 VAC

o TemnepaTtypa okpyxatoLyero sosayxa: 20...25 °C

o Temnepatypa ocHoBaHus TTP: <40 °C

4.2.3 YHnmumMpoBaHHbIii curHan Hanpsbkenus 0...10 VDC

Ha ynpaenstowwmin Bxog pene cepum HD-e022.10U nopaeTcs yHUGDULMPOBAHHbINA ynpaBnsito-
Wi curHan Hanpsbkenns 0...10 B. Mpu ero nameHeHnn BbIXOAHOE HaMPSHKEHWE NNaBHO MEHSETCH B
ananasoHe oT 10 B 10 HOMUHANBHOTO.

pachuk 3aBUCHMOCTU BIXOAIHOTO HANPSIKEHIUS! OT 3HAUEHWS BXOAHOMO CUrHana NpUBeAeH Hinke.

2004 - —
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~0..108B

0 T T T T T T T T T 1
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Benuuna ynpaensiowero curkana, B

BbixopHoe Hanpskerue, B

PucyHok 44 — 3agucumocmb 8bIX00H020 HanpsikeHuUst om 8x00Ho20 cueHana TTP cepuu HD-e @22.10U
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luTaHWe Harpysku HanpsKEHMEM, OTINYHBIM OT HOMUHAMBHOTO HE pekoMeHayeTcs. Mponsso-
[UTENb He rapaHTUpyeT cTabunbHyio paboTy TTP npu Takux YCroBusix SKkCnyaTaLum.

[y CHIKEHUN YNPaBNSIOLLErO CUTHaNa A0 MAHUMYMa Ha Harpy3ke MOXeT NpUCYTCTBOBATb
Hanpsxerue ot 0 go 10 VAC.

Mpu 06pbIBE MMM OTCYTCTBUM YNpaBASIOLLErO CUrHana Ha Bbixode TTP octaeTcst MUHUMarnbHoe
HanpsixeHue ot 0 go 10 VAC.

Pabounit ananasoH ynpaensioLero curHana coctasnsieT 2...10 B. Mpu otcyTcTeum / 0bpbise
YNPaBNsIoLLEro curHana unm npu ero 3Hadernn < 2 VDC B Lienu Harpyskv ByneT npucyTcTeo-
BaTb MUHUManbHbIA YpoBeHb HanpsikeHns < 10 VAC.

3aBNUCMMOCTb BbIXOAHOTO HaMpsKEHWst OT YNPaBMAIOLLETo CurHana nonyyeHa npu cregytowmx
YCNoBUSX:

o [lnana3oH BxogHoro curHana: 0...10 VDC

o HanpshxeHue nutanus Harpy3aku: 220 VAC

o OTknoHeHue HanpsikeHus Ha Bbixoge TTP: £15 VAC

o [lafeHne HanpsikeHust Ha cunoBblX knemmax TTP: < 3 VAC
o Temnepatypa okpyxatoLyero Bogyxa: 20...25 °C

o Temnepatypa ocHoBaHus TTP: <40 °C

4.2.4 YHnmumMpoBaHHbIV TOKOBbIA curHan 4...20 MA

YHUGNLMPOBaHHBIN TOKOBBIA curHan 4...20 MA fBnseTcs ynpaensowWmM Ans MOAUMUKaL A

pene cepun HD-e@25.LA. BrixogHoe HanpsikeHne pene nnaBHO MeHseTcs B uHTepeane ot 10 B go
HOMWHAIEHOTO B 3aBMCUMOCTY OT BEMMYMHBI YNPaBSOLLEro curHana.

FpaobMK 33aBMCMMOCTU BbIXOAHOIO HaNpPAXeHUA 0T 3Ha4YeHUA BXOAHOro CUrHana npuseaeH Huxe.

240 7
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BeixoaHoe Hanpskerve, B
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BenvuuHa ynpaensioLuero curHana, MA

PucyHok 45 — 3asucumocmsb 8bIX00H020 HanpsikeHust om 8xo0Hoeo cueHana TTP cepuu HD-e @ 25.L A

MuTaHWe Harpy3ku HaNPsHKEHUEM, OTIIMYHBIM OT HOMUHAMBHOTO HE pekoMeHayeTcs. Mpou3eo-
BVTenb He rapaHTUpyeT cTabunbHyto paboty TTP npu Takux yCnoBusix akcnmnyataLmu.

Mpu CHKEHUM YNpaBRSIOLLIEro CUrHana 40 MUHMMYMa Ha Harpy3ake MOXeT NpuCcyTCTBOBaTb
HanpshxeHue ot 0 go 10 VAC.
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Mpu 0BpbIBE MMM OTCYTCTBUM YNPABMSIOLLETO CUrHara Ha Bbixofe TTP ocTaeTcsi MMHUMarbHOE
' Hanpshxerue o1 0 o 10 VAC.

3aBNCMOCTb BbIXOAHOMO HAMPSBKEHMUs OT YMPaBIAOWErO CUTHaNa MomyyeHa Npy creayoLmx

YCIOBUSIX:

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

o HanpsikeHue nutanus Harpysku: 220 VAC

o OTKNOHeHWe HanpsikeHust Ha Bbixoge TTP: £10 VAC

o [lafeHne HanpsikeHus Ha cunosblX knemmax TTP: < 3 VAC

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

o Temnepatypa ocHoBaHus TTP: <40 °C

4.3 Tunbl CMNOBLIX KOMMYTALMOHHbIX JIEMEHTOB

TTP KIPPRIBOR B 3aBUCMMOCTW OT MogudbukaumMi CTposTCs Ha 6ase Krlo4eBbIX 31EMEHTOB
pa3nn4Horo TUNa.

Cumuctopbiti Bbixod (TRIAC) npumensieTcs B cepusix pene MD, HD, HT (kpome pene ¢ uHgek-
com ...DD3) ¢ Tokom g0 40 A. Takoit npeaen Toka 06bACHAETCS HEBO3MOXHOCTbI0 3GhGHEKTUBHOIO OT-
BOZA Tenna oT KpucTanna npu ABYCTOPOHHEM MPOTEKAHUN TOKa.

TpaHaucTopHbIit Bbixog (Transisnor) npumeHsieTcs B pene cepiv HD-o €25.DD3.

TupuctopHbin Bbixog (Thyristor) ycTaHasnueaetcs B TTP cepuin HD u HT Bo Bcex mogudmka-
Lmsix ¢ Tokom 60 A u Bbliwwe (kpome cepun HD-e #25.LA). TupucTopbl pasgenbHo yCTaHaBNMBaTCS Ha
noanoxke. Takum 06pa3oM NOBLILLIAKTCS XapaKTEPUCTUKN TEMOOTAAYM pefle, pacCUMTaHHbIX Ha HO-
MWHarbHble Toku 0T 60 A.

SCR - Bbixoz (SCR) — npumeHsieTcst Bo Bcex Mogudukaumsix cepuit HDH, BDH, SBDH, GaDH,
GwDH. SCR - Bbixoa n03BONSIET KOMMYTMPOBATH Harpy3ky ¢ Tokammn 6onee 60 A. SCR — obuwenpuns-
TOe MEeXOyHapopHOe HaWMEeHOBaHWe NONyNpOBOAHMKOBOrO Krioda Ha Gase TpuoaHoro TupucTopa.
MpumenutensHo k TTP KIPPRIBOR, SCR - 03HayaeT T1n UCMONHEHWUs NofynpoOBOAHUKOBOTO KITkoua,
Korga Ha MeTannMyeckoM OCHOBaHMM pene pa3MeLLaeTcst U3onMpytoLas kepamuyeckas noanoxka ¢
HENocpesCTBEHHO HAaHECEHHLIMW Ha HEE MOHOKPUCTaNNaM1 NONYNPOBOAHUKOBOM CTPYKTYpbI.

SCR - Tun BbIxoAa, NO3BOMSIOLLMA 3HAYUTENBHO MOHW3UTB TEMNOBOE CONPOTUBEHWE NOANOXKKN
pene 1 NoBbICUTb 3GhHEKTMBHOCTb TENNOOTBOAA. [103TOMY pene AaHHOTO TUMa UMET MOBbILIEHHbIE
3KCMIyaTaLMOHHbIE XapPaKTEPUCTUKN MO CPABHEHWIO C TBEPLOTENbHbIMIA PENe, BbIMOMHEHHBIMU Ha
6a3e 00bI4YHbIX KOPMYCHBIX 3MIEMEHTOB (TUPMCTOPOB W CMMCTOPOB).

Pene paHHOro Tuna opueHTpOBaHbl Ha PaboTy B JKECTKUX SKCMIyaTaLMOHHbIX YCOBUSX Npu
Hanuyum GbICTPOTEYHBIX MEPEXOAHbIX MPOLLECCOB B CETU NUTaHMS: paboTa B CETH ¢ 6OMbLLMM YPOBHEM
nomex, paboTa Ha MHOYKTUBHYIO Harpysky, paboTa B YCMOBMSIX BbICOKMX CKa4KOB TOKa Harpy3Ku.

4.4 CnocoObl KOMMYTaLMK HaNPSXKEHUSA
4.4.1 TTP mMrHoBeHHOro (CnyyYaitHoro) nepexmnoyeHns

Pene MrHOBEHHOTO (Cry4aliHOr0) NEpeKioYeHNs IPUMEHSIOTCS AN KOMMYTALWM PE3UCTMBHBIX
(anekTpuyeck1e HarpeBaTenbHble 3MIEMEHTbI, NTaMMbl HAKaNMBaHWS) U MHOYKTUBHBIX (MaroMOLLHble
[iBUAraTenu, TpaHcopMaTopbl) Harpy3oK npu HE0BXOAMMOCTU MIHOBEHHOTO cpaGaTbiBaHms.
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PucyHok 46 — duacpamma cpabambigarus TTP M2HO8EHHO20 BKITIOYEHUS

HanpsbkeHue Ha Bbixoae TBEpAOTENBLHOTO perne AaHHOro Tuna nosiBNSEeTCs 04HOBPEMEHHO C Mo-
[aven ynpaBnsioLLero curHana (Bpems 3afepxku He npesbllaeT 1 Mc), TO eCTb NpakTUYeCKn MrHO-
BEHHO (MoJaya NUTaHMs Ha HarpysKy BO3MOXHa Ha N0BOM y4acTke CUHYCONAANBHOTO HaMPSKEHMS).

XapakTepHble 0COBEHHOCTY Takoro cnocoba KOMMyTaLMK — BblCOKast BEPOSTHOCTb BO3HUKHOBE-
HWS! UMMYNbCHBIX MOMEX U HaYarnbHbIX 6POCKOB TOKa NpX KOMMYyTaLuK. [ocne BKIKOYEHNS Takoe TBEp-
BOTENbHOE pene (hyHKUMOHMPYET kak 0bblyHOe TTP ¢ KOHTpONeM nepexoga Yepes Hofb.

VHdopmanms o TTP MrHOBEHHOrO NepekioYeHns NpeAcTaBneHa B JaHHOM PYKOBOACTBE Crpa-
BO4Ho. B accoptumente TTP KIPPRIBOR oTcyTCTBYHOT pene ¢ Takum cnocobom kommyTaLum.

4.4.2 TTP c koHTponem nepexoaa HanpsukeHus vepes «0»

TBepaoTenbHble perne C KOHTPONEM NMepPexoaa Yepes HoMb MPUMEHSIOTCS 1S KOMMYTaLuK:

o Pe3nCTuBHbIX Harpy3ok: (3NeKTpuYecknx HarpeBatenbHbIX anemeHToB (TOHOB), namn Haka-
NMBAHUS U T.1.),

o EMKOCTHbIX Harpysok: (Hanpumep, NOMeXonoaaBnsoLNX CrNaXMBAIOLMX HUMLTPOB, NMeto-
LLMX B CBOEM COCTaBE KOHAEHCATOPbI),

o CriabonHOyKTMBHBIX Harpy3okK: (KaTyLlek CONeHOMAOB, KnanaHoB 1 T.M.).

Mpu nogaye ynpaBnsioLLEro cUrHana Ha TBepAOTeNbHOe pene C KOHTPONEM nepexoaa Yepes
HOIb, HANPSHKEHWE Ha ero BbIXOAE MOSBMSETCA B MOMEHT MEPBOTO NEPECEYEHNS NIMHEHBIM Hanpsxe-
HWEM HYMEBOTO YPOBHS.

OcobenHocTn TTP ¢ koHTponem nepexofa HanpsikeHus yepes «0»: HeGonbluMe HayanbHble
Bpockm Toka, 6onee HU3KMIA ypOBEHb CO3AaBaEMbIX ANEKTPOMArHUTHbIX MOMEX W, Kak CNeaCTBIe, yBe-
NYeHne cpoka cryObl KOMMYTUPYEMbIX Harpy3oK.

B 70 e Bpems TTP ¢ KoHTponem nepexoaa Yepes Homb He MOTYT KOMMYTUPOBATb BbICOKOWH-
BYKTUBHYIO Harpy3ky, koraa cos ¢<0,5 (Hanpumep, TpaHCOPMaTOpbl Ha XONOCTOM XOAY).
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PucyHok 47 — duaepamma cpabambigaHusi TTP ¢ KoHmporneM nepexoda yepe3 Horb
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4.4.3 TTP ¢ pa3oBbIM ynpaBrneHnem

TBep,ClOTeﬂbele pene c (baSOBbIM ynpasneHuem no3BonAT U3MEeHATb BENNYNHY BbIXOAHOIO
HanpsXeHua Ha Harpyske 1 NPUMEeHATCA ANA BbINOMHEHWUA PErynMPOBKM MOLLHOCTM HarpeBaTebHbIX
ONEMEHTOB, PErynnpoBKN YPpOBHA APKOCTW CBEYEHNA NaMN HakannBaHuA U ApYyrnx noaobHbIX 3aaay.
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50%
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PucyHok 48 — duaepamma cpabambigarusi TTP ¢ ha3o8biM ynpagrieHuem

4.5 [lonycTUMbIe CXxeMbl KOMMyTaLUM

B nureiike TTP KIPPRIBOR npepcTaBneHbl kak oaHodasHble, Tak 1 TpexdasHble Moauduka-
Lmn.

OpHodhasHble MoandMKaLM MCNONb3YIOT ANS YnpaBneHus ogHodasHol Harpyskoi. OfHako,
AONyCKaeTcs Ans KOMMyTaLun TpexdasHoii Harpy3ky MCnonb3oBaThb OTAENbHbIE 0gHOdasHbe TTP no
OfHOMY Ans kaxaon dasbl. A npu notpebnsiemom Toke 6onee 90 A aTo fjaxe pekoMeHgyeTcs. Takum
0bpa3om, opHodasHble pene cnocobHbl yNpaBnsTh kak OfHO(A3HON HAarpy3Ko, Tak U Harpy3kom Tpex-
hasHo CO CXeMam NOAKITIYEHNS «3BE3Aa», «3BE3f1a C HENTPAmbO», KTPEYTONbHUKY (KpOMe Cepuii
HD-e25.DD3, HD-e044.VA [ 22.10U / 25.LA).

Tabnuya 49 — cxemb! Kommymayuu 0515 00HOba3HbIX pene

OpHodasHas TpexdasHas Harpyska
Harpyska «3Be3aa» «3B€3/a C HeWTpanbio» «TPeyroNbHUK»

IE3E

[ ] B 14 B N& TwC

B TpexdasHbix MogudukaLmsx Bce TpW (hasbl SBNAKTCS ynpaBnseMbiMu1’, 4To no3BonseT KoM-
MYTUPOBATb C WX MOMOLLbI0 TpexdiasHyto Harpysky nubo Tpu rpynmbl 0aHOa3HbIX Harpy3oKk OfHOBpPE-
MeHHo. [ns TpexdasHbix TTP npumeHumbl Niobas U3 CXeM NOAKMHOYEHUS: «3BE3Aa», «3Be3fa C
HeMTpanbio» U «TPEYroNnbHUKY.

T - Hexomopsle npoussodumenu TTP 0ns ydewesneHus denaom ynpaensieMbIMu mosibko dge chasbi mpexghasHozo pene, a mpe-
Mbio WyHMUpyom nepemb4koll. Takoe peweHue He No3gonsiom KoMmymuposams 00HohasHylo Hazpy3Ky 1ubo mpexghasHyio no
cxeme «38e30a ¢ Helimparibio.
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Tabruya 50 — cxembl KoMMymayuu 0ns mpexghasHbix pene

TpexdpasHas Harpy3ka OpHodhasHan Harpy3ka
«3Be3ga» «3B€3/a C HeWTpanbio» «TPEyroNbHUK» (Tpu rpynnbi)

ABCl

Cxema coeanHerus «3se3aa» 6e3 HelnTpanu He peKOMEHAYETCS K MPUMEHEHNI0 COBMECTHO C
TpexdasHbim TTP, nockonbky oHa He obecneynsaeT paBHOMEPHOCTM pacnpeaeneHms
Harpy3ku o asam kak B paboyem, Tak 1 B aBapuitHOM pexumMe, a, CriefloBaTenbHO, NpaBuIib-
Hblil BbIOOp TpexdasHoro TTP B JaHHOM cnyyae 3aTpyaHEH.

4.6 Anroputm nogbopa TTP nog KOHKpeTHYI0 3agavy

Anroputm nopbopa TTP 3aknioyaeTcs B NOCNeA0BaTENbHOM BbIMOMHEHWN TPEX MYHKTOB:

1.0npegenute cepuio pene, UCXOAA W3 TUNa HANPSXKEHUS NUTaHUS (OAHOMA3HOE Nk Tpex-
hasHoe, NOCTOSHHOrO NGO NepemMeHHOro Toka), Tpebyemoro Tuna curHana ynpaenexus
(OMCKPETHBIN NOCTOSHHOTO WM NEPEMEHHOTO ToKa, MO0 aHanoroBbIi).

2.BbibepeTe moandukaLmio € TakMM HOMUHANBHBIM TOKOM, 3HAYEHME KOTOPOTO He HUkKe Toka
Harpy3ku B niobom pexume paboTbl Harpyaku. HbIMM cnoBamu, Npu BbIGOPE HOMUHAMBHOTO
TOKa pernie PyKOBOLCTBYEMCS HE HOMUHANbHBIM TOKOM Harpy3ku, a MUKOBbIM TOKOM Harpy3ki
(nyckoBbIM TOKOM, TOKOM MaKCUMAanbHOI Harpy3ku, TOKOM neperpysku 1 T.4.).

3.ins nogoBpaHHoro TBepgoTeNnsHOro pene no Tabnuuam [51] n [52] BbibepeTe HeObX0AMMBIN
pagmMaTop OXNTaXAEHNs 1 BEHTUNATOP (ecnm TpebyeTcs), ucxoas 3 paboyero Toka Harpysku,
MOAKITIOYEHHON K pene.

4.6.1 O6wme pekomeHaauuu no BbiGopy TTP

HanbonbLuyto onacHoCTb Ans TBEPAOTENBHOMO pene B NpoLecce aKCnnyartaumm npeactaBnset
€ro neperpes, Bbl3BaHHbIN NGO neperpyskoil No Toky, MMbo npeHebpexeHrem Mepamm, HanpaeneH-
HbIMW Ha OXNaXaEeHWE pene (MpUMeHeHe paauaTopoB, BeHTUNsTopoB). Harpes TTP npu kommyTaumum
Harpy3ku 00yCroBnEH 3NEKTPUYECKMI NOTEPSIMU HA CUMOBbIX NOMNYNPOBOAHUKOBLIX 3MEMeHTax. YBe-
NUYeHne TeMnepaTypbl HakNagbiBaeT OrpaHUYeHUe Ha BENWUYMHY KOMMYTUPYEMOTO TOKa, NOCKOMbKY
YeMm Bbllle TemnepaTypa TBEPAOTENLHOTO pene, TeM MeHbLUMIA TOK OHO CMOCOBHO KOMMYTUPOBATb.
Harpes ocHoBanust TTP go Temnepatypbl B 40° C He Bbi3bIBAET CyLUECTBEHHOO YXYALIEHUS paboumx
napameTpos, a Harpes A0 70° C CyLLeCTBEHHO CHXKaEeT LOMYCTUMYH0 BENMYNHY KOMMYTUPYEMOTO TOoKa.
IMpwn Harpese ocHoBaHus TTP go 80° BO3HMKaeT neperpes KOMMYTALIMOHHOTO KIo4a, Harpy3ska MoXeT
OTKMIOYaTLCA HE MONHOCTBIO, @ camo TTP nepeiiT B HeynpaBnsieMblid pexxum paboTbl W BbIATU U3
ctpost. Pabota pene npu Temnepatype 6onee 60° C BefeT K COKPALLEHWIO 3KCMyaTaLMOHHOM pe-
cypca.

Tok pene, 0603Ha4€HHbIN Ha 3aBOACKON TabnuuKe ykasaH UCXOAS M3 YCHOBMS, YTO TemnepaTypa
ocHoBaHus TTP He npesbliwaeT 40° C.
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Twn Harpy3Kku Oka3bIBaeT HEMOCPEACTBEHHOE BIMSHUE Ha pexM paboTbl ycTpoiicTea. Harpyska
Mo TUNY MOXET DbITb PE3NCTUBHON, UHAYKTUBHON UM EMKOCTHO. [Nt pe3nCTUBHOM XapaKTepHb! HU3-
KMe MycKOBblE TOKW, 4TO MO3BONSIET UCMOMb30BaThb Pefe C MUHMMAMNbHBLIM 3anacoM no Toky (okomno 30
%). Ho ecTb uckntoyeHns. Hanpumep, namnbl HakanueaHus, KOTOpble MO CyTW NPeACTaBnsT coboit
PE3VNCTUBHYIO HarpysKy, HO u3-3a 60MbLLIOrO pa3bpoca CONpOTHBIIEHUS HUXPOMOBOIA CIMPanK Npu pas-
HbIX TemnepaTypax UMEIOT MyCKoBble TOKM, NpeBbILlaoLe HOMUHanbHbIN Tok B 10...12 pas. K pean-
CTMBHOW Harpy3ke OTHOCUTCS GONbLUMHCTBO HarpesaTtenei. B MHbIX Bugax Harpysku, kak npaBuro, Ipko
BbIpaXeHa NHOYKTUBHAsA NMB0 eMKOCTHas COCTaBnsoLLas. MHLyKTBHBIN XxapakTep Harpyske npuaaet
Hanuuue cepAe4HNKOB, MarHUTONpoBOAOB. B kauecTBe NpUMepa MOXHO NPUBECTM aCUHXPOHHbIE BU-
raTenu, aNeKTPOMarHuThbl, ApOCCeNy, TpaHCGOPMaTopbl, CONEHOMABI, 3MEKTPOMArHUThI U T.N. B cnyyae
Harpy3ku UHAYKTUBHOTO XapakTepa, PekOMeHyeTcs BbibupaTb TBEpAOTENbHOE pene ¢ bonblumm 3a-
nacom no ToKy (B 2-4 pasa), a B criy4ae NMpUMEHEHUS TBEPAOTENbHBIX Pene Ans ynpaBneHus acuH-
XPOHHbIM 3nekTpogBuratenem Heobxoaum 6...10 - kpaTHbI 3anac no Toky. EMkocTHas Harpyaka — 3To
KOHZeHcaTopHble BaTapen, YCTaHOBKW KOMMEHCALMN PeaKTUBHOI MOLLHOCT!.

Harpyska ntoforo xapaktepa MMeeT CBOM HK0aHChl, BMsLME Ha paboTy pene. OTW HIOaHChI
obs3aTensHo HeobXoaUMo yuuTbIBaTh Npu Bbibope Moaudukaumu. B 4acTHOCTH, pasnnyHble TUMb
Harpy3ku 0bnagaroT BbIpaeHHbIM 6pOCKOM TOKa (MYCKOBOW WM CTApTOBOM NEPErpy3kom) pasnuyHoN
amMnaMTyAbl U ANUTENBHOCTH.

TunoBble BENUYMHBI MYCKOBbLIX NEPErPy30K ANS Pa3fuyHbIX BULOB HArpy3Ku:

o AkTvBHas Harpy3ka (TOH — HarpesaTtenb) — 10 25 % oT HOMUHanbHOro ToKa. [eperpyaka npak-

TUYECKW YCTPaHUMa NPY NPUMEHEHNM PEne C nepekmntoyeHneM B «0»,

e Jlamnbl HakanuBaHus, ranoreHHble namnbl — NPEBLILLEHNE HOMUHANBHOTO Toka B 7...12 pa3
MpU BKITHOYEHUN,

o OriyopecLEeHTHbIE TaMnbl — KpaTKOBPEMEHHbIE CKaYky Toka B 5...10 pa3 BbilLe HOMUHANBHOTO
B TeyeHwe 3anycka (no 10 cekyHp),

o PTyTHbIE NTamMnbl — NPEBbILLIEHE HOMUHAMBHOIO TOKa B 3 pa3a B TEYEeHMe NepBbIX 3...5 MUHYT,

e O6MOTKa 3MEKTPOMArHUTHOTO pene NepemMeHHOrTO TOKa - MPEBLILLEHNE HOMUHAMBHOTO TOKa B
3...10 pa3 B TeueHve 1...2 nepnoaos,

e ObMOTKa coneHonaa - NpesblleHne HoMUHaMbHOro Toka B 10...20 pa3 B TeveHue 0,05...0,1
CEKYHAb,

o BbICOKOMHAYKTMBHAS HarpysKka ¢ HaChILLAKLLMMCS CEPAEYHUKOM (TPaHC(HOPMaTop Ha Xomno-
CTOM X0ZYy) Npw BKMOYEHUN B hade Hyns HanpskeHus: - Tok B 20...40 pa3 6onbLue Homu-
HanbHoro B TeveHue 0,05...0,2 cekyHapl,

e OnekTpoasuratens - Tok B 5...10 pa3 onbLue HomMuHanbHoro B TeveHue 0,2...0,5 cekyHapl,

o EmkocTHbIe Harpysku npu BknoyeHuu B dhase, 6nmakoir k 90° - Tok B 20-40 pa3 6onbLue Ho-
MWHAIbHOTO B TEYEHWE BPEMEHM OT JECATKOB MUKPOCEKYHA [0 [AECSTKOB MUNIUCEKYHA.

Wcnonb3osanue TTP gonyckaeTcs TOMbKO € Harpy3Kkoi akTUBHO-MHAYKTUBHOTO TUNa € CoS ¢ >
0,5 n nyckoBbIM TokoM He 6onee10 lwou.

Heobxoaumbiii 3anac TTP no ToKy Anst KOHKPETHO Harpy3k Yallle BCEro MOXHO onpeaenuTb
MO A2HHBIM TUMOBBIX HArPY30K, YKa3aHHbIX BbILLE, OHAKO AENCTBUTENbHbIE 3HAYEHNS TOKa
Harpy3Kki B MMKOBbIX PEX1Max HeOBXOAMMO YTOYHSTb Y MPOU3BOAUTENS 0BOPYLOBaHMS.

CnocoBHOCTb TBEPAOTENbHBIX PENe BblLepKVUBaTh TOKOBLIE NEPErpy3KkM XapakTepusyeTcs Be-
JMYMHOI YAAPHOTO TOKA, TO €CTb aMMIUTYAON OAMHOMHOrO WMMYmbCa 3afaHHOW ANUTENbHOCTM
(06biyHo 10 Mc). [inst pene MOCTOSHHOTO TOKa 3Ta BENIMYMHA, Kak MpaBuro B 2 — 3 pasa NpeBocxoamT
3HaueHe MakcMMarnbHO AOMYCTUMOTO MOCTOSHHOMO TOKa, AN TUPUCTOPHBIX PENE 3TO COOTHOLUEHNE
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okono 10. [Ins TOKOBbIX NEPErpy3oK NPOM3BOMbHOI AAMTENBHOCTU MOXHO UCXOAUTB U3 AMMMPUYECKON
3aBUCUMOCTU: YBENWYEHE ANUTENBHOCTY Neperpy3kit Ha NopsSAOK BEAET K yMEHBLLEHWIO AOMYCTUMOI
amnnnTyabl ToKa.

Bbibop HOMMHANLHOTO TOKa TBEPAOTENBHOO pene Ans KOHKPETHOW Harpyaku 3akmiovaeTcs B
noabope 3anaca no HOMUHaNLHOMY TOKY pene W BBELEHUEM [OMOMHUTEMbHbIX Mep MO YMEHbLUEHMIO
MYCKOBbIX TOKOB (TOKOOrPaHUYMBAIOLLME PE3UCTOPBI, PEaKTOPbI U T.A.).

[insi NOBbILLEHNS YCTOAYMBOCTY TBEPAOTENBHOIO Pene K MMyNbCHBIM MoMexaM napannenbHo
KOMMYTMPYIOLLMM KOHTakTam B TTP uMeeTcs LieMb, COCTOSLLAs U3 NOCNEeA0BaTENbHO BKIOYEHHBIX pe-
3ucTopa u emkocTu (RC-Lenouka).

[inst Boree NonHoi 3aLyyuThl OT NEPerpy3ki N0 HaNPSHKEHNIO CO CTOPOHbI Harpy3ku HeobXxoaMMo
BKIIOYMTb 3aLUWTHBIE BAPUCTOPLI NapannensHo Kaxaol dhase TBEPAOTENLHOIO pene.

4.6.2 O6wme pekomeHaaLMK No BLIOOPY paguaTopa oxnaxaeHus

Buibop paguatopa oxnaxaenus ans TTP KIPPRIBOR He TpebyeT 0T nonb3oBaTens HUKakux
ocobbIx HaBbIKOB 11 N03BONAET caenaTb Bbibop Tpebyemoi Moaenu pagnatopa BHE 3aBUCUMOCTM OT
KBanMdmKaLmm 1 YpoBHS 3HaHWA. PekomeHgauum ans Bbibopa pagnatopa oxnaxaeHus CBeAeHbl B
Tabnuupl 1 cnpasegnvBbl Ans NoaaBnsioLero GonblMHCTBA CryvaeB npuMeHeHus. OgHako cTouT
yunTbIBaTH, 4TO TabnMLbl nofbopa pannaTopoB paspaboTaHbl UCXOASA U3 HOPMATbHBIX YCNOBUA JKC-
nnyatauum TTP, korga Temnepartypa akcnnyartauun He npesbilwaet 25 °C, a paguaTop YCTaHOBIEH B
XOpOLLO NPOBETPUBAEMOM MECTE, rAe eCTECTBEHHON LMPKYALMM BO3AyXa HUYTO He NpensTcTayerT.
Moatomy npw BbIGope no Tabnuuam nogbopa cTouT 06s13aTenbHO YYNTLIBATL (haKTOPbI, YXyALaoLLme
Tennootaady (pasmeLLeHne B Lukady, NOBLILLEHHYIO BHELLHIOK TeMnepaTypy B MECTE YCTaHOBKM U T.
n.), v BLIGUPaTL pagmaTop 3aBefoMO C 3anacoM No BENMYMHE paccemBaemol MOLLHOCTW. Mpu 3ToM
HYXXHO MOMHWUTb, 4TO BO M3BeXaHWe NMULLHNX TPaT, paanaTop BbIOMPaeTCs UCXOASA U3 HOMUHAMBHOTO
ANUTENBHOTO TOKA Harpy3Ki, a He TOKa Ha KOTopoe paccuntaHo TTP.

Kak criegyeT 13 npakTukiA, KOMMyTaLWs ToKa CBbILLe 5 A yxe BbI3bIBaeT Harpes ocHoBaHus TTP
no 40 °C, cnegoBaTenbHo, KoMMyTaLmu Toka = 5 A ucnonb3oBaHue pagnatopa CTporo 0bsi3a-
TENbHO, B NPOTUBHOM criyyae TTP BbIMAET U3 CTPOS NO NPUYMHE NEPErpeBa.

Mpy BbIGOpE paanaTopa B Nepayto 04YEPEfib HYXHO OPUEHTUPOBATLCS HA €ro CrIOCOBHOCTL pac-
cevBaThb TENno, a yxe NoToM Ha ero rabapuTHble pasmepbi.

B sueitkax Tabnuy ykasaHo konu4ectBo TTP MOHTUPYeMbIX Ha paauaTop 1 MakcManbHo Aomny-
CTUMBIV TOK Harpy3kv no kaxgaon dase TTP npu nOCTOSHHOM TeMnepaType OKpyXatoLLeli cpeap
+25 °C. CumBon «—» B s4eilke yka3bIBaeT Ha TO, YTO ykasaHHas mogenb TTP He coBmecTuMa ¢
ykasaHHON Mofienblo paauaTopa, n1bo ux COBMECTHOE MCMONb30BaHWe KpaitHe HeadeKTUBHO.

Tabnuya 51— pexomeHdyembie paduamopsi dns TTP ceputi MD / HD / HDH

Mogenk paguatopa
Mogens TTP PTP052 PTP060 PTP061.1 | PTP062.1 | PTP063.1
MD-0544 ZD3 Z %5 Z Z Z
MD-1044.2D3 Z 1x10 Z Z Z
MD-1544.2D3 Z 1x15 Z Z Z
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Tabnuua 51 — pexomeHdyemble paduamopsi dns TTP ceputi MD / HD / HDH (npodomxeHue)

Mogensb paguartopa
R PTP052 PTPOSO | PTPOGI1 | PTP062A | PTP0G3A
HD-1044 ZD3/ZA2 110 10 110 110 1x10
HD-2544 ZD3/ZA2 1x20 120 1x25 1x25 1x25
HD-4044 ZD3/ZA2 1x20 1x20 1x30 1x35 140
HD-6044 ZA2 1x20 120 140 1xd5 1x55
HD-8044 ZA2 1x20 120 140 150 1365
HDH-6044.7D3 1x20 1x20 140 145 150
HDH-8044.7D3 1x20 120 140 1xd5 160
HDH-10044.2D3 1x20 120 140 150 1365
HDH-12044.2D3 1x20 1x20 140 1x55 170
HD-1025.0D3 110 1x10 110 110 %10
HD-2525.0D3 1x20 120 %25 %25 125
HD-4025.0D3 1x20 1x20 140 140 140
HD-1044 VA/1OUILA 110 110 110 110 %10
HD-2544 VA OUILA 1x20 120 %25 %25 125
HD-4044 VA OUILA 1x20 1x20 1x30 1x35 140
HD-6025.LA 1x20 120 140 145 155
HD-8025.LA 1x20 120 140 150 1365

Tabnuya 52 — pekomeHdyemble paduamopsbl dns TTP ceputi SBDH / BDH, GaDH / GwDH, HT

Mogenb paguatopa
s < © ~ © o o
Mogens TTP 2 S S S = = S
E o o o o o o
8 = = = = = =
o o o o o o [+
1x60 1x60 1x60
SBDH60442D3 | 1450 | 1660|160 | 160 |20 e e
1x80 1x80 1x80
SBDH80442D3 (1660 [1x75 | 1xg0 |1xg0 | &0 e o e
1x100 1x100 1x100
(SIBDH-10044.2D3 | 1665 [1x85 | 1100 | 1xi00 [1X100 % T
1x120 1x120 1x120
(SIBDH-12044.2D3 | 1670 [1x90 | 1x110 {1120 [IX120 oo o o0
1150 1150 X150
(SJBDH-15044.2D3 | 175 [1x100 | 1120 | fxtds [ 1120 S e
1x170/200 1x180/200 1x200
BDH-20044.2D3 | 1x80 | 1x105 | 1x130 | 1X160 | 57643011702 | 3x80/1401/1802 | 3x105/1701/2002
1x190/250 1x200/250 1x250
BDH-25044.2D3 | 1x85 | 1x120 | 1x150 | 1X185 | 5 0014011952 | 3x90/155'/2002 | 3x115/1951/2502
(Ga)GWDH-500120 |~ |- - - 1x170/2801/3652 | 1x180/3001/3802 | -
(Ga)GwDH-600120 |- |- - - 1x175/3001/3902 | 1x190/3201/415 | -

— Mpu ucnonb3o8aHuu geHmunsimopa VENT-12038.220VAC.5MSHB.
2 [Ipu ucnonb3osaHuu eeHmunsmopa VENT-12038.220VAC.TMSXB.
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Tabnuya 52 — pexomeHdyemble paduamops! dns TTP ceputt SBDH / BDH, GaDH / GwDH, HT (npodonxeHue)

Mopens papmnartopa

Mogens TTP 3 3 3 3 8 3 g
E o o o o o o
a = = = = = =
o o o o o o o
(Ga)GwDH-800120 |~ - - - 1x195/340"/4602 | 1x210/370"/4802 | 1x270/460'/6002
HT-1044.ZD3/ZA2 |~ 1x10 1x10 1x10 1x10 1x10 -
HT-2544.ZD3/ZA2 |~ 1x25 1x25 1x25 1x25 1x25 -
HT-4044.ZD3/ZA2 |~ 1x30 1x35 1x40 1x40 1x40 -
HT-6044.ZD3/ZA2 |~ 1x35 1x45 1x50 1x55/60 1x60 -
HT-8044.ZD3/ZA2 |~ 1x40 1x50 1x60 1x60/80" 1x65/80" -
HT-10044.ZD3/ZA2 |~ 1x40 1x50 1x60 1x60/95" 1x65/1001 -
HT-12044.ZD3/ZA2 |~ 1x40 1x50 1x65 1x65/105'/1202 | 1x70/115'/1202 |~
Mopent VENT-8038 VENT-12038
BeHTUnATOpa
4.6.3 'abapuTHble pa3mepbl paguaTopos
48 80
g 5} I
100
R2,25
I ]
\ - L=
.
[ 59
‘ ‘\1‘/ [ ~4_omB M4
&
e

PucyHok 49 — 2abapumHble u ycmaHo804Hble pasmepb! paduamopa PTP052

— Mpu ucnonb3osaruu geHmunsimopa VENT-12038.220VAC.5MSHB.
2~ [Ipu ucnonb3osaHuu eeHmunsmopa VENT-12038.220VAC.TMSXB.
3 npu HedocmamoyHol ecmecmeeHHOU UupKynsauuu 8030yxa Yepe3 paduamop ucnosb3ylime pekoMeHdyeMbili mun 8eHmuns-

mopa.
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4.6.4 Mpumep noa6opa ogHodaszHoro TTP nog KOHKPETHYHO 3aaavy

Tpebyetcs nogobpate TTP ans npocTtoro perynupoBaHns MowHoctM TOH-a. Ynpasnstowumi
CUrHan — yHuuULMpoBaHHbIin curHan HanpsbkeHns 0...10 B, HanpsikeHne nutaHns Harpysku U = 220
VAC, mowwHocTb Harpy3sku Py = 3 kBT, koahdnumeHT MoLLHOCTU Harpy3ku (cos @) = 1. Temnepatypa
okpyxatoLen cpegpl +25 °C.

Vicxops 13 TMna HanpskeHus nuTaHns v Tpebyemoro Tuna curHana ynpaenexus npuemneMbim
BapuaHToM sBnseTcs cepust pene HD-o022.10U.

Onpepenum Tpebyembiii HOMUHAMBHBIA TOK perne.

/3 chopmyrbl MOLHOCTM ANs 0BHO(A3HOM Lienk
Pu=Uu x |4 X cos ¢
Bbipaaum 1 BbIYUCIMM TOK MOTPEBNEHNS KOMMYTUPYEMON HarpysKiu:
lv = Pu/ (U x cos @) =3000/ (220 x 1) = 13,6 A.
[lobaBum K nony4YeHHOMy 3Ha4YeHmIo Toka 3anac B 35 % KOTOPbIi NOKPbIBAET NOMPELUHOCTY HOMUHATb-
HOI1 MOLLHOCTM camoro HarpesaTens (£10 %), yBenuyeHne MOLLHOCTH B XonogHoM coctosHN (10 %)
11 BO3MOXHble konebaHus ceTeBoro HanpsikeHus nutanus (£15 %).
13,6 Ax1,35=18,4 A.
Bnuxaiiwas mogudukauus, nogxogaias no Toky - HD-2522.10U ¢ HoMUHanNbHbIM TokoM 25 A.
Tak kak KoMMyTUpyeMbii Tok 6onee 5 A, To HeobxoaMMO NpuMeHeHe paguatopa. Beilbupaem paana-
Top no Tabnuue [51]. [ins paccenBaHns Tenna npy KOMMYTaLM PAaCCYUTAHHOTO TOKa C y4eToM 3anaca
Oynet gocratoyHo pagnatopa PTP060.

4.6.5 Mpumep nopbopa TpexdrasHoro TTP noa KOHKPETHYHO 3azady

Tpebyetcs nogobpate TTP Ans ynpaBneHust HarpeBaTenbHbIMU 3NIEMEHTaMK NPOMBILLIIEHHON
neun mowHocTblo 54 kBT. YnpasneHue ocyLiectansetcs npu nomowyy MNALO-perynstopa. Harpesatens-
Hble aneMeHTbl paccumTaHbl Ha HanpsikeHue 380 VAC v coeiHEHbI N0 CXEMe KTPEYTrOMbHUKY.

Vicxops w3 Toro, 4To ynpasneHue Harpyskoi ocylectsnsiet MAO-perynsatop, Ham noHagobutcs
TTP c puckpeTHbiM ynpaeneHuem. 3avactyto y MU[-perynsTopoB ecTb CneumanbHblii BbIXOA ANns
ynpaBneHus TBEpLOTENbHbIM Pene Ui BCTPOEHHbIN 6ok nuTaHus Ha 24 VDC n peneiHblit Bbixog
(Hac ycTpouT ntoboit BapuaHT). Mcxoas us atoro Beibupaem TTP ¢ ynpasnennem 3...32 VDC. lNo pak-
HbIM napameTpam nogxogut TTP HT-ee44.7D3.

Paccuutaem Tok Harpysku. KoacbpuumeHT MoLHocTM nogo6Hom Harpysku (cos @) = 1.

B ykasaHHOW cXxeme NOAKMIoYEHIs! TOK Harpy3ki paBeH:
lv=Pu/ (Ux 3 x cos @) = 54000/ (380 x V3 x 1) = 82,14 A.

[obaBum k nony4YeHHOMy 3HaueHnto Toka 3anac B 35 % KOTOPbIA MOKPLIBAET MOrPELLIHOCTH HO-
MWHaIbHO MOLHOCTH camoro Harpesatens (£10 %), yBennyeHne MOLHOCTI B XONOLHOM COCTOSIHUM
(£10 %) v BO3MOXHbIE KonebaHus CeTEBOrO HanpsikeHus nuTanus (£15 %).

82,14 x 1.35=110,89 A

Mony4eHHOMY TOKy Harpysku cOoTBeTCTBYeT mMoandukauns HT-12044.ZD3 Ha HOMUHAMNbHbIA
Tok 120 A. Tak kak koMMyTUpyeMbIii Tok Bonee 5 A, To Heobxoaumo NpumeHeHne papuaropa. Beion-
paem paguatop no Tabnuue [52]. ns paccemBaHns Tenna npu KOMMyTaLyM PaCcCUMTAHHOTO TOKa C
y4yeTom 3anaca OyaeT poctatouHo papuatopa PTP038 ¢ yctaHoBneHHbIM BeHTUnsTopoMm VENT-
12038.220VAC.5MSHB.

12044.ZD3 yctaHoBneHHbIx Ha paguatop PTP039 ¢ sentunstopom KIPPRIBOR VENT-

Bonee HapexHbIM peLueHreM 3Toi 3afaum byaet npumeHeHve 3-x ogHodasHeix TTP SBDH-
12038.220VAC.5MSHB.
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5 MoHTax M akcnnyartauums
5.1 Tpe6oBaHMA K MOHTaXy

K MOHTaxy ycTpoiicTea [OMyCKaloTCs TOMbKO KBANM(MLMPOBaHHbIE CMIELManuCThI, MMeHoLLMe
AOMYCK K NPOM3BOACTBY SMEKTPOMOHTaXHbIX paboT.

TTP ycTaHaBnMBaloTCA B 3anuMpaemble Wkadbl 418 NpeaoTBpaLleHns 4OCTyna NOCTOPOHHMUX
nmy,. KoHCTpyKums Wkada [omkHa obecneynBaTh YUCTOTY BHYTPEHHEro 0bbema, saluLLaTh oT nona-
AaHWs NOCTOPOHHMX NpeaMeToB W Bnaru. LLikad) AomkeH UMETb BEHTUNALMOHHbIE 0TBEpCTUS, obecne-
ymBaroLLme ADEKTUBHYIO LIMPKYNALIMIO OXNaxaatoLLero Bosayxa u oxnaxaeHune obopyaosaHus, ycra-
HOBNEHHOTO BHyTpY Hero. MoHTax TTP 6e3 paguatopa, paBHO kak 1 C paguaTtopoM OCYLLEeCTBASETCS
BMHTaMW Ha NnockocTb. MoHTaXHas NoBEPXHOCTb AOMKHA BbITb pOBHAs, YucTas, 6e3 crefos pxas-
YMHbI, Kpacku unu okucnos metanna. OHa AomkHa obecneynBaTb HaLEeXHOCTb KpenneHus 1 NnoTHoe
npuneranve ocHoeanus TTP ans obecneyeHnst MUHUMAnbHO BO3MOXHOTO TEMMOBOrO CONPOTUBNEHMS
MeXay OCHoBaHWeM TTP 1 MOHTaXHOW NOBEPXHOCTHIO.

Mpy NoaKmMioYeHnN ynpaBRSKOLLMX U CUMOBBIX LieNnei, CMOHTUPOBAHHBIX MHOTOXMUIbHBIM Mef-
HbIM NPOBOAOM CrieayeT OMpeCccoBbIBATbL KOHLbI MPOBOAOB KOMbLIEBLIMM N0 BUMOYHLIMI HAKOHEYHM-
kamu.

5.1.1 YcranoBka TTP Ha paguatop

TBepaoTenbHOe pene Npy NpoTekaHnn Yepes Hero Toka B LieNn Harpysku HarpesaeTcs, aTo oby-
CMOBIEHO SNEKTPUYECKAMM MOTEPSIMI HA CUINOBBIX NOMYNPOBOAHMKOBbIX dneMeHTax. [pu aTom ysenu-
YeHue TemrnepaTypbl pene HaknaabiBaeT OrpaHUYeHUe Ha BenuYMHY KOMMYTUPYEMOrO UM TOKa
Harpy3kn. C Lenblo OXNaXgeHWst KOMMYTALMOHHbIA 3MEMEHT BO BCEX TBEPAOTENbHBLIX pene
KIPPRIBOR cMOHTHpOBaH Ha MeTannmM4yeckoM OCHOBaHWM, KOTOPOE paccenBaeT Bblaensiemoe B Npo-
Lecce pabotbl Tenno. OHako MeTannMYecKoe OCHOBaHWe TBEPAOTENLHONO pene BBUY CBOEN Marnon
nnowaam cnocobHo ycnewHo paccemsaTb NuLb HEGOMbLUIOE KOMMYECTBO Tenna, KOraa TOK Harpyski
He npesbiwaet 5 A. CnegoBaTensHo, Npu AnuTeNbHOM paboTe pene ¢ Tokamu Harpy3sku cabiwe 5 A
TpebyeTcs NpUMEHeHe AOMOMHUTENBHLIX MEP OXNaxaeHus. Hanbonee [OCTynHbIA cnocod ynyuwmTs
TENNOOTBOA Perne — yBenuuuTb NNoLadb paccenBaHus Tenna oT MeTanmMyeckoro OCHOBaHWS pene.
[lobuTLCS 9TOr0 MOXHO YCTAHOBKOM TBEPLOTENBHOIO pene Ha paguatop oxnaxaerus KIPPRIBOR ce-
pumn PTP, ocHacTvie 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 Tunom Heobxoammoro paguaTopa, a npuBeLeHHbIe B Tab-
nmuax [51] u [52] pekomMeHaaLUM yO0BNETBOPSIOT CTaHAAPTHLIM YCNIOBUSM 3KCNyaTauum (Temnepa-
Typa okpyxaiollen cpefpl +25 °C, Hanuuue UMpKynsuuv Bo3gyxa u T. n.). Moatomy paguaTop oxna-
XIOEeHUs cneayeT BbIOMpaTh C HEKOTOPbIM 3anacom nnbo yBenn4mneaThb ero apdEKTUBHOCTb, JONOMHU-
TENbHO yCTaHaBNMBas BEHTUNATOP 0bayBa.

Mepen ycTaHOBKOW TBEPAOTENLHOMO Pene Ha paamaTop HeobX04MMO OYUCTUTL UX MOBEPXHOCTM
OT MbINK 1 3arpsi3HEHNI, a npu ycTaHoBke TTP Ha paguaTop — y6eauTbes B OTCYTCTBUN NOCTOPOHHMX
yacTuu.

MosepxHocTv TTP 1 pagunatopa oXnaxgeHus He MOryT ObITb MaeanbHO POBHBLIMY, MO3TOMY NSt
obecneyeHns achdeKTUBHOrO TENNooTBoAa HeObXOAMMO NPOBOAMTL ycTaHoBKy TTP Ha pagwarop ¢
MCONb30BaHMEM TENMMONPOBOASLLE nacTbl, Hanpumep, KMT-8. MpumeHeH1e TennonpoBOAHON NacTbl
MO3BONSET 3aNONHUTL BO3AYLUHbIE MYCTOTHI MEX/Y NMOBEPXHOCTBLIO pagmaTopa v ocHoBaHueM TTP, no-
BbiLwast 3GhheKTMBHOCTb TEMNOOTAAYM OT TTP Kk paguatopy.

[pn HaHeceHUM TeNNONPOBOAHON NacTbl HA TBEPAOTENBHOE perne BHUMaHWe CTOUT yaensTh BO-
npocy coBnAeHNs ONTUMAnNbHO TOMLLMHBI Y PABHOMEPHOCTI HaHECEHHOTO cnosi. CIINLLKOM TONCTbIN
CMnoM TenrnonpoBOAHOTO MaTepuana yBenuumBaeT TennoBoe CONPOTUBIEHWE Nepexoda «paanarop —
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perne» 1 NpensTCTBYeT HOPManbHOMY OTBOAY Tenna oT TBEPAOTENLHOIO pene. HepaBHOMepHbIn Cnoit
MPVUBOANT k 0BPa30BaHMI0 MeXdy NOBEPXHOCTAMM pene W pagmatopa eLyé 6onbLIero konuyecTaa BOs-
AYLUHBIX NYCTOT M PE3KO MOBbLILIAET TENMoBOe CONpoTUBMEHWe nepexoda. OnTuManbHbIM cunTaeTcs
CMnoi TennonpoBoaHoM nacTbl o 40 MKM, Korga Yepes Croi TepMonacTbl BUAHA CTPYKTYpa NOBEPXHO-
CTU pagmaTopa, NOCKONbKY 3TOr0 BMOMHE AOCTATOMHO ANS NOKPLITUSA LIEPOXOBATOCTU MOBEPXHOCTEN.
LienecoobpasHo HaHOCUTL NACTy Ha paanaTop C UCMONb30BaHNEM POBHOTO METANMYECKOrO LWNnaTens,
pobuBasick pacnpeaeneHns nacTbl NPONOPLMOHaNbHO fedekTam NoBepxHOCTU. HaHeceHe nacTbl Ha
papvatop adekTUBHEE MO NpUYMHe BonbLUEl HEPOBHOCTM €70 NOBEPXHOCTW MO CPABHEHMIO C OCHO-
BaHWeM pere. [locne yCTaHOBKM pene Ha paanaTop C HAaHECEHHOM TepMonacToin HeobXxoaMMO OcyLLe-
CTBUTb «MPUTUPKY» NoBepXHocTeN. MpuTnpka coBepLuaeTcs HebonbLLMMI konebaTenbHbIMU ABIKEHN-
MM (40 5 MM, HO 6€3 B3aUMHOr0 OTPbIBa NOBEPXHOCTEN!) C OAHOBPEMEHHBIM MPUXUMOM pene K paau-
atopy. TonbKo nocre 3Toro MOXHO COBEpLUATb MKCALMIO pene Ha paanaTope BUHTaMM.

Mpu MOHTaXe BCerfa UCNoMb3yiTe KPeneXHbIe BUHTI C LieMbio MakcMMarbHO NNOTHOTO npune-
raHus nosepxHocten TTP v paguatopa.

Mpw ycTaHOBKe paguaTopa OXNnaxaeHus BHyTpy 060pyaoBaHus nMbo MOHTaXHOrO Lukadha nosa-
BoTbTech 0 TOM, YTOObI HUYTO HE NPENATCTBOBANO €CTECTBEHHOM LMPKYNALMM BO3AYXa Yepes paana-
Top oxnaxaeHus. CriegyeT Takke NPUHATL BO BHUMaHWe, YTO NNoLiasb NonepeyHoro CeYeHms BXog-
HbIX 11 BbIXOAHbIX PeLUeTOK Wkada [omkHa ObITb He MeHbLUe NOLLAAM NONepeyHOro ceveHns pagua-
Topa (paguaropos). Bcerga pacnonaraiite paguaTtop OXnaXaeHus Takum 0b6pasom, YToObl MOTOKM
€CTECTBEHHOM LMPKYNALM BO3AyXa NMPOXOANNM BLOMb pébep OXnaxaeHus pagnaropa (CHNU3y-BBepx)
N B NIOBOM NOMOXEHUM NPY HANWYNUN NMPUHYANTENBHOTO 064YBa C NOMOLLI0 BEHTUNATOPA OXNaxae-
HUS, B MPOTMBHOM crlyyae 3chdeKTUBHOCTb MPUMEHEHNS paguaTopa 3aMeTHO cHuauTes. Ecnm pagua-
TOPbI CHabXeHb! BEHTUNATOPaMM, TO MPOM3BOAUTENBHOCTb CUCTEMBI BEHTUNALMY LLkadha yrpaBneHus
[OMKHa BbiTb HE MeHee CyMMapHOW MPOW3BOAWTENBHOCTM BCEX BEHTUMATOPOB, YCTAHOBMEHHBIX B
LKady.

[ns pasHbix cepuil TBEpPAOTENbHbIX pene Ha paguartopax cepim PTP umetoTcs pasHbie noca-
AOYHbIE OTBEPCTUS. TUMbI 4OMYCTUMBIX K YCTAHOBKE Ha KOHKPETHbIN pagvaTop pene ykasdaHbl B Tab-
nmuax [51] n [52].

5.1.2 YcraHoBKa Heckonbkux TTP ¢ pagnaTopamu B OAHOM LiKady ynpaBneHus

Mpu ycTaHOBKE HECKOMbKWX Pene C paanaTopamm B OGHOM LUKady HY)XXHO NMPUHSTL MepbI K TOMY,
4TObbI OHW HE 3aTPyAHSANKM TennooTaavy Apyr apyra. Mpn pacnonoxexun TTP B 0gHOM psgy cneayet
paccTosHue Mexay paguatopamu (D) npuHnmMaTh BenuumHomn He MeHee 0,7 oT WwupwHbl 6onbLuero pa-
pvatopa (A2).

papuartopbl

L I d

A1 D A2

PucyHok 60 — cxema pasmeweHusi TTP npu MoHmaxe 8 00HOM psidy

Mpu pacronoxexun TTP Apyr Hag APYroM HEOBXOAMMO HUKHEE YCTPOACTBO MOAHUMATL Haf
MOBEPXHOCTbIO YCTAHOBKW HA PacCTOsHUE He MEHee BbICOTbI BepXHero (B = h) n paccTosiHue no Bep-
TUKanM Mexay psaamu TTP Takke BblAEpKMBATL HE MEHEe BbICOTbI BEPXHETO.
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PucyHok 61— cxema pasmeweHusi TTP npu moHmasxe dpye Had Opyaom

Takke He cregyeT pasmeliats TTP 6nu3ko ¢ ApYruMK 3eMeHTamu, CMOHTUPOBAHHBIMK B
wkady (TpaHcdopMaTopbl, YaCTOTHbIE PErYNATOPbLI, KabemnbHble NOTKMA U T. N.) TaK Kak Takol MOHTax
BEET K 3aTPyLHEHMIO TENNOOTAAYM U Penie, U COCeHMUX YCTPOACTB.

5.2 TpeboBaHMsA K yCNOBUSAM OKpYXatoLiel cpeabl

Pabouve ycnosus akcnnyataumn TTP KIPPRIBOR: B 3aKkpbITbiX B3pbiBO6E30NACHBIX MOMELLE-
HUsIX, 663 NApOB arpeccUBHbIX XUOKOCTEN W ra3oB, TeMnepaTtypa okpyxatoLiero Bosgyxa -30...+70 °C,
atmocepHoe aaenexue 84...106,7kMa, oTHocuTeNbHas BnaxHocTb He 6onee 80 % npu Temnepatype
He Bbilwe 25 ° C, 6e3 koHaeHcaLum Bnaru.

HecMoTps Ha LMpoKKiA TeMnepaTypHbIA AnanasoH, KOMMYTaLMOHHas cnocobHocTb TTP cunbHO
3aBUCUT OT TeMmnepaTypbl OKpyxarowen cpedbl. Hke npeacraBneH rpaduk 3aBUCMMOCTW MaKCy-
ManbHO JOMYCTUMOrO TOKa pene OT TeMnepaTypbl OKpYXaroLLen Cpeabl U OCHOBaHUS perne.

10 A
09
08
07
06
05
04
03
02
0,1

KommyTaumorHas cnocobHocTs TTP, 1., / Ly,

0
-30 20 10 0 10 20 30 40 50 60 70 80 90
TemnepaTypa okpyxatoLer cpeapl, °C

PucyHok 62 — 3agucumocmp moka pesie om memnepamypbi okpyxatoweli cpedbi (ocHogaHus TTP).
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Ha rpachuke nokasaHbl TpU KITHOYEBbIE TOYKM:
o A-koraa Temnepatypa ocHoBaHus TTP gocTuraet 40 °C, HauMHaeTCs ABHbIN Cnag Harpy3oy-
HOM cnoco6HOCTYH perne.
¢ B — npn Temnepatype ocHoanus 70 °C, pene cnoco6Ho kommyTupoBaTh nuwb 50 % HomK-
HarbHOro ToKa.
o C—nputemnepartype ocHoBaHus 80 °C HacTynaeT HeobpaTuMbIi TENNOBON NPoboIi CUNOBOTO
KOMMYTaLMOHHOrO 3nemeHTa 1 TTP nepexoauT B HeynpaBnsemblil PexumM.

B crnyyae nosbILeHHON TemnepaTypbl okpyxatoLuein cpeasl (cabiwe 40°C) TTP He cMoxeT Hop-
ManbHO OXNaXaaThCs, Jaxe NpW UCMONb30BaHUM pagmaTopa C NpUHyauTenbHbIM 064yBoM. B Takoi
cutyaumn TTP ByzeT neperpeBathCs M MOXET BbIATYM U3 CTPOS. B aTOM cryyae BO3MOXHbI Ba Bapu-
aHTa peLLEeHMS:

e [IpegycmaTpumBaTh CUIOBbIe LKadbl C BHELIHUM OXNaXaEHWEM MPY NOMOLLM KOHAWLIMOHEPOB,

e /icnonb3oBatb TTP ¢ BOASHbIM oxnaxaeHnem cepun GWDH.

Vcnonb3oBaHne cTaHgapTHol cepum TTP npu NOBbILEHHBIX TemnepaTtypax W 6e3 BHELHEro
KOHOWLMOHMPOBAHHNS BO3yXa BO3MOXHO, MPM YCMOBUM BbIOOpa HOMWHANBHOIO TOKa perne C y4eToMm
€r0 MOBbILLIEHHOI TeMnepaTypbl aKCMyaTaLym.

MpoBepuTbL NPaBUNBLHOCTL PeXXMa oxnaxaeHus TTP MOXHO M3MepyB TeMnepaTypy paguatopa
B 30He He panee 10 MM OT MecTa KOHTaKTa C ocHoBaHWem pene. Ecnu Temneparypa 6nuska k 60 °C
nMBO NpEBBILLAET 3TO 3HAYEHMe, TO OXNaXEHWe AN pene HeJ0CTAaTOMHO W HY)XHO MPELNPUHSTL [0-
MONHUTENbHbIE MEPbI MO YNyYLleHnto TennooTaoaa. MpoBOAUTL AUArHOCTUKY pene Mnydlle BCero uc-
nonb3yst 6eCKOHTAKTHbIN TEPMOMETP (MMPOMETP), KOTOPbI NO3BONSET U3MEHSTH KO3ULMEHT Ten-
NOBOro U3nyyeHus. [1ns anoMuHUs OH ycTaHaBnueaetcs B Ananasone 0,008...0,062.

5.3 3awuTa cunosbix ueneut TTP

Pa6oTa pene conpoBoxaaeTcA BO3HUKHOBEHNEM NepexoaHbIX NPoL,eCcCoB Pa3HOPOAHbIX Mo aM-
nnutyae, ANUTenbHOCTU, Nepuoay 3atyxaHua u . 4. ot npouecchbl 0TpuUaTenbHO BNUAKT Kak Ha pa-
60Ty CaMoro pene, Tak u MoryT ABNATLCA MPUYUHON NOMEX, reHepunpyemblix B CETb. B nopsake 3alutbl
OT HUX PeKOMEeHAYETCA NPUMEHATL BHELLHWE 3alUMTHbIE Lienu TBEPAOTENbHbIX pene. MMouTtn BCE MOAW-
bukaLmMm ocHaLLEHbI BHYTPEHHUMW CXEMHbIMU PELLEHNAMU.

5.3.1 BcTpoeHHas cHab6epHas uenb (RC - uenoyka)

RC-uenouka (cHabbepHas RC - Lienb) — anekTpuyeckas Lienb 13 NocneaoBaTenbHO BKITKYEHHBIX
emkocTy v conpotuneHns. RC - yenoyka noBbilaeT HaaexHoCTb paboTbl TTP B ycnoBusx AeicTens
MMMYNBCHBIX NOMEX (MepeHanpsKEHMIA) N OrpaHNYMBAET CKOPOCTb HAPACTaHUS HaMPSHKEHNS Ha KOM-
MYTaLMOHHOM 3NEMEHTE, YTO 0CODEHHO BaXHO MPY KOMMYTaLM MHOYKTUBHOW Harpyaku.

5.3.2 Bbi6op BapucTopa

BapucTop — NonynpoBOAHWKOBLIN 3NIEMEHT, COMPOTUBIIEHNE KOTOPOTO 3aBUCUT OT MPUIOXKEH-
HOTO HanpskeHNs.. MPUMEHSIETCS B KAYECTBE 3aLUMTLI pene, KOMMYTUPYIOLMX HaNpsiKeHNe nepeMeH-
HOro Toka. briarofjapst peskoMy CHXEHMIO CBOETO COMPOTUBIEHWS MU NMPEBbILLEHUM ONPeerneHHOro
YPOBHS! HANPSPKEHMSI, TaKOW SMEMEHT MOXET UCNIONb30BATLCS B KAYECTBE OrPAHUYMTENS HAMPSHKEHNS
B ANEKTPUYECKMX LiensiX. [TPUMEHUTENBHO K TBEPAOTENBHOMY pene, BapucTop UCMONb3yeTcs Ans 3a-
LMTbI CaMOro TBEPAOTENBHOMO PeNie OT MPeBbILLEHNs AOMYCTUMOTO [iNTst HETO YPOBHS NepeHanpsike-
HUiA. BbICOKME YPOBHW NEepeHanpsiKeHMiA CBOCTBEHHbI CETAIM MUTAHUS C HArpy3kamu UHAYKTUBHOIO W
€MKOCTHOTO TWMa, KOTOPbIE FEHEPUPYIOT B CETb NMOMEXM OT NPOUCXOASLLMX B HUX SMEKTPUYECKUX NEPE-
XOLHbIX NpoLeccoB. Haubonee pacnpoctpaHeHsbl MeTano-okeuaHble Bapuctopsl (MOV).

76



OpuH 13 OCHOBHbIX MApaMeTpoB, MO KOTOPOMY MPOW3BOAUTCS BbIOOp BapuCTOpa, — Kraccugu-
KaLWMOHHOE HanpsiKeHNe BapucTopa. ATo YCMOBHAs BENUYMHA HAaNPSKEHWS, NPW AOCTVKEHWM KOTOPOTO
NMPOMCXOAMT Pe3Koe M3MEeHeHNe CONpOTHBNEHUS BapucTopa. CnefoBaTensHo, Ans Bbibopa BapucTopa
HeobX0aMMO ONpeaenuTLCA C HOMUHANBHBIM HAMPSKEHMEM NUTAHWNS Harpy3ku (LOMyCTUMbIM Hanps-
XEHMEM PEne) 1 paccunTaTh KNaccuuKkaLMoHHOE HanpsikeHe BapucTopa no ynpoLLeHHoN (hopmyne:

Usapuctopa = Upabouee x (1,6...1,9).
Hanpumep, ecnn pabouee HanpsikeHne nutanus Harpy3aku 230 B, a fonyctumoe paboyee HanpseHue
pene 440 B, Torga pekoMeHAyeTCa BapuCcTOp Ha HanpshKeHue:
Usapuctopa = 230 x (1.6...1.9) = 368...437 B.
lMockonbKy BapuCTOpPbl W3rOTABMMBAKOTCH CO CTPOrO OMPedenieHHbIM PSAOM KnaccudyKaLMOHHBIX
HanpsHKeHW, To criepyeT BbiOupaTth bnvkaiiuee bonbluee NOAXOLALLEE HANPSKEHWE U3 pAaa, B AaH-
Hom cnyyae 390 B.

B 0c060 CroxHbIX NPOMBILLNEHHbIX YCIOBUSX 3KCMyaTauui, ¢ GONbLIMM KONMYECTBOM Nepe-
XOHbIX NPOLIECCOB B CETU M BbICOKUM YPOBHEM MEPEHANPSIKEHWIA NPy BbIGOPE BapuCTopa HYXHO UC-
XOAWTb U3 NpaBuna:

Usapucropa < (Unukosoe TTP - 150 B).
lMockonbKy aHepris, Bblgensemas Ha BapucTope npu KOPOTKNX MUKOBBIX neperpyakax, 0bbl4Ho Mana,
T0 B 6OMBLUMHCTBE CMy4aeB MOXHO MCMONb30BaTh NIBON TN BapyUCTOpa 418 MPOMbILLNEHHOTO HasHa-
yeHns. Hambonee pacnpocTpaHeHHbIMU CEpUSMU OTEYECTBEHHBLIX BapucTopoB senstoTcs: CH2-1,
CH2-2, BP-1, BP-2. OpnHako Bcerga pekomeHayeTcs BbiGupaTb BapUCTop € BO3MOXHO DOMbLUMM 3Ha-
YeHreM JonycTMmoil paccemBaemoit aHeprum. OBbIYHO Yem 6ornbLue AnameTp Kopnyca BapucTopa, TeM
GonbLUYIO BENUYMHY paccenBaeMom 3Heprum oH obecneynBaer.

BonbLUMHCTBO BApMCTOPOB U3rOTABNMBAETCA B HEBOMBLLOM KPYroM KOpryce C MPOBONOYHLIMM
BbIBOZAMM, 4TO NO3BOMSET YCMELLHO Er0 MOHTUPOBATL HENOCPEACTBEHHO Ha Knemmbl TTP.

5.3.3 Bbi6op 3awuTHOrO AMoOAa

Mpu ncnons3osanun TTP HD-e€25.DD3 ans kKOMMyTaLum WHAYKTUBHOWM Harpy3ku, Ha ero Bbl-
XOZ€ BO3HWKAET HaNpsHkeHne camomHaykummn. CambiM HEAOPOrMM U pacnpocTpaHeHHbIM METOAOM 3a-
LWTBI OT HETo SBMAETCS YCTaHOBKA LUYHTMPYIOLLEro A1oAa napannenbHO MHOYKTUBHOW Harpyske. B
YCTaHOBMBLUEMCS PEXVUME AMOA HE OKa3bIBAET HUKAKOTO BNUAHWS Ha paboTy cxembl. Mpu OTKIoYeHnm
Harpy3aku, Koraa BO3HUKAET HaNpshkeHne CaMonHAYKLWKM, 0BpaTHOe No NoNmspHOCTM paboyemy Hanps-
KEHWIO, ANOL, OTKPBIBAETCS U LUYHTUPYET MHAYKTUBHYIO HArpy3Ky.
MpaBuno Bbibopa 1 yCTaHOBKY Anoaa:
o Pabounin Tok 1 0BpaTHOE HampshkeHue Anoaa AOMKHbI ObiTb CPaBHUMbI C HOMMHAMBHBIM
HanpshkeHWeM 1 Tokom Harpysku. [ing TTP HD-e25.DD3 BnonHe nofonaeT KpeMHWEBbIA
pvor 1N5399 ¢ makcumanbHbIM 0BpatHbiM HanpspkeHreM 1000 VDC 1 MakcumanbHbIM MM-
nyNbCHLIM TokoM A0 50 A;
e BbiBogbl Avofa A0MKHbI ObITb Kak MOXHO KOPOYe;
¢ BbiBogbl Avopa cnepyeT NoaKnioYaTh HEMOCPEACTBEHHO K HArpY3Ke;
o [py NOAKMIYEHUN ANOfA K HArpy3Ke He UCMOMb3yNTe ANNHHLIE COEANHUTENBHbIE MPOBOAA.
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6. FapaHTuHiiHOE M NNaHOBOE TeXHUYeckoe obCnyxuBaHue
6.1 MnaHoBoe TexHMYeCcKoe 06CnyXuBaHme

B npouecce akcnnyartauun ycTpoicTea Heobxoammo He pexe 1 pasa B 6 MecsiLieB NPOBOANTbL
MEepONpUATIS MO ero 06CyXMBaHMIO:
e QuucTka kopnyca TTP 1 paguatopa OT NMblfn 1 3arpsi3HeHNIA.
o poBepka kayecTsa kpenneHus TTP Ha MOHTaXHOI NOBEPXHOCTM I Ha paanaTope.
o [poBepka HaAEXHOCTY 3aTSHKKM BUHTOBbIX KIEMM.
o [pu ycTaHoBKe Ha paguaTop — o4MCTUTL pebpa paguatopa oT Mbinu, rpsA3u, Cneaos Macna u
T.N.
o [py HanMuMN BEHTUAATOPA — OUUCTUTL KOPMYC U KPbIfbYaTKy OT MbinK, rPA3n U CnefoBath
WHCTPYKLMAM, U3NOXEHHbIM B PYKOBOACTBE HA BEHTUMNATOP.
O6HapyxeHHble HegocTaTku cregyeT HeMeaneHHO YCTPaHUTD.
[pu BbINONHEHMM PaBOT NO TEXHMYECKOMY 0BCMYXMBaHWIO CneayeT cobnioaaTs MeponpusTis,
n3noxeHHble B rnase «Mepbl 6e3onacHocTHy.

6.2 YcnoBus xpaHeHus

Cpok xpaHeHus TTP KIPPRIBOR cocTaBnset 24 Mecsia €o [HS N3roTOBIEHMS.

TTP cnegmyeT xpaHuUTb B ynakoBke NPeanpusTiS - U3rOTOBUTENS B 3aKPbITbIX MOMELLEHUSIX, B
YCIOBHSIX, UCKIIOYAIOLLMX KOHTAKT C BNAroi 1 npu OTCYTCTBUM B OKpYXKatoLLen aTMOCepe TOKONPOBo-
AALLEN MbINW 1 NapOB XUMUYECKN aKTUBHBIX BELLECTB, BbI3bIBAIOLLMX KOPPO3WKD METANMMYECKMX YacTen
11 NOBPEXAEHME AMneKTpUyeckon nonsaumm. Ycnosus xpanens | no FTOCT 15150. Cpok cry6bi 5 nerT.

TBepaoTenbHbIe pene TPaHCMOPTUPYHOT B yNakoBKe BCEMYW BUAAMW TPAHCTIOPTa B COOTBETCTBUM
C NpaBunamu NepeBo30K, AECTBYIOLMMM HA COOTBETCTBYHOLLEM BUAE TPaHCMopTa.

CnocoBbl norpysku, pasrpy3aku, a Takke cnocobbl TPAHCNOPTUPOBAHNS 1 YCMOBUS XpaHEHUs Yy
noTpebutens fomkHbI 0becneynBaTh COXPaHHOCTb M3LENUS OT MEXaHN4ECKUX NOBPEXAEHWIA.

6.3 MapaHTUK usrotoBuTens

MpeanpusTME-U3roTOBUTEND rapaHTUpyeT paboTocnocobHOCTL TBEPAOTENBHOMO Pene npu co-
OrniogeHnn Bcex Mep 6e30mMacHOCTW, NpaBUT MOHTaXa, SKCnIyaTaluy, Npy NPOBEAEHUM NINAHOBOTO
TEXHUYECKOro 0BCnyxmMBaHuUs, a Takke npu paboTe TBEPLOTENbHbIX pene Npy HOMUHAMBHBIX Paboumx
napameTpax, yka3aHHbIX B MacropTe 1 PyKOBOLACTBE MO 3KCMnyaTauuu.

[apaHTWIAHbIA CPOK CRyxObl CocTaBNseT 12 MeCsLEB ¢ AaThl NPOAAXM Npu yCroBumM cobntope-
Hus noTpebutenem Mep 6e3onacHOCTH, NpaBKN SKCNyaTaLun, TPAHCNOPTUPOBKM, XPaHEHMS!, MOHTaXa
11 MPY NPOBEEHNM CBOEBPEMEHHOTO PETYNSPHOTO NTAHOBOMO TEXHUYECKOrO 0BCTYKMNBAHMS.

B cnyyae Bbixofa TBEpAOTENBHOMO pene U3 CTPOos B TEYeHWe rapaHTUIHOTO cpoka, npu cobnto-
AeHUn noTpebuTenem npasun sKcnyataLyy, TPAHCNOPTUPOBKMA, XPaHEHUS M MOHTaXa, a Takke npu
HanM4MM 3aNONHEHHON PEMOHTHOI KapTbl, MPeANPUSTUE-U3rOTOBUTENL 0DS3YeTCa OCYLIECTBUTL Er0
GecnnaTHbIA PEMOHT UK 3aMeHy Ha HOBOe.

6.4 MapaHTHitHOE OBCNYXMBaHMe

YCrnoBusi NpoBEAEHUS FrapaHTUIHOTO 0BCTYXUBAHMS!:

o [apaHTUItHOE 0BCNYXMBaHME OCYLLECTBIISETCS B YCIIOBUSIX CEPBUCHOTO LIEHTPA;

o DaKTYeckoe Hanmyie HenCnpPaBHOTO TOBApa B MOMEHT OBpaLLEeHNs B CEPBUCHBIN LIEHT;

o [apaHTUItHOE 0BCMYXMBaHIUE OCYLLECTBISETCS B TEYEHUE BCETO rapaHTUItHOTO CPOKa, yCTa-
HOBEHHOrO Ha ToBap;
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o [lpu NpoBeJeHUM PEMOHTA CPOK rapaHTM NPOAMNEBAETCs Ha NepuUos HaXoXaeH!s ToBapa B
PEMOHTE.

MpaBo Ha rapaHTuitHoe oBCnyxuBaHNe He AeNCTBUTENBHO B Cryyasix, Koraa:

o HeucnpaBHOCTb YCTPONCTBA BbI3BaHa HapyLUEHEM NPaBUI €ro AKCTnyaTtauum, TpaHCnopTyh-
POBKM 1 XpaHEHWS], U3NOXEHHbIX B PYKOBOCTBE;

e Ha ycTpoiicTBe OTCYTCTBYET MMM HapyLueHa (He YuTaema) 3aBOACKas 3TUKETKA C CepUHBLIM
HOMepoM.

o PeMoHT, TexHuyeckoe obCnyxMBaHWe WM MOLEepHU3aLMs YCTPONCTBA MPOU3BOAMINCH K-
LiamMu, He YNOMHOMOYEHHBIMM Ha TO KOMMNaHWEeR-NPon3BOANTENEM;

o [lechekTbl yCTPONCTBA BbI3BaHbI SKCMyaTalLelt yCTPONCTBA B COCTaBE KOMMNEKTa Hencnpas-
Horo o6opyoBaHus;

e HeuncnpaBHOCTb YCTPONCTBA BbI3BaHa NMPAMbIM UK KOCBEHHBIM AENCTBMEM MEXaHN4eCKNX
CUI, XMMUYECKOTO, TEPMUYECKOTO BO3LENCTBMS, U3MYYeHWs, arpeCCUBHBIX U HENTPaNbHbIX
XUOKOCTEN, ra3oB UM WHbIX TOKCUYHBIX, M Bronornyeckux cpea, a Takke nobblX WHbIX Mo-
AOBHBIX (haKTOPOB UCKYCCTBEHHOTO UMW €CTECTBEHHOTO MPOUCXOXKAEHMS

6.5 KomnnekT noctaBku
Tab‘nuua 53 — KomMnnekm nocmasku TTP

HaumeHoBaH1e Konnyecteo
TeepgotensHoe pene 1 wr.!
MpoBoz ¢ HakoHeYHnkoM Faston? cepum 0,110” 2 7.
[MacnopT 1 rapaHTUIHbIN TanoH 1wr.
PykoB0oACTBO Mo 3kcnnyaTauum’ 1wr.

1— TTP HD-e ®.e @ Mo2ym nocmagnisimscsi 8 2pynnosoli ynakoeke no 10 wm.; TTP cepuu MD mozym nocmaensimecs 8 2pynno-
8oll ynakoske no 20 wm.

2—monkko dnst TTP cepuli SBDH / BDH u GaDH / GwDH.

3 — nocmaensromcs 8 KoMnekme mosbko no mpebosaHuro 3akasyuka.
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