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BBepeHue

YBaxaeMblii nokynatens! Ml 6narogapum Bac 3a Beibop TBepgoTentHoro pene KIPPRIBOR.
HacrosiLLiee pykoBOACTBO MO 3KCMnyaTaLmy (aanee no TeKCTy PyKOBOACTBO) NpeaHa3HaueHo Ans cne-
LManucToB, OCYLLECTBASIOWMX MOHTaX, OBCRyXWBaHWE W SKCMNyaTaLuio TBEPAOTENbHbIX pene
KIPPRIBOR (ganee no tekcty TTP).

Llenbio HacTosLLero pykoBOLCTBa SBASETCH 03HAKOMIEHWE NOMb30BATENS C TEXHUYECKUMM Xa-
paktepuctkamn TTP KIPPRIBOR, nx mogudukaLmsimi, KOHCTPYKLMER, OCOBEHHOCTAMM MOHTaxXa U
aKcnnyaTauu1, anroputmMom nogbopa, npasunamu NoakIoYeHms, a Takke Mepami 6e3onacHocTy npu
BbINONHEHUM pabot ¢ TTP.

Mepen Havanom akcnnyatayum TTP BHUMATENbHO 03HAKOMbTECH C COOEPKAHUEM HACTOSILLEMO
PYKOBOZCTBA U CTPOTO CriedyiiTe ero pekomeHgauusm. 31o obecneunt Ge3onacHOCTb NepcoHana npu
pabote ¢ TTP, no3sonuT akcnnyatupoatb TTP ¢ MakcuManbHO 3hheKTUBHOCTBIO BECH CPOK €r0
aKcnnyatauum.

Ocoboe BHMMaHWe yaenanTe nyHKTaM, OTMEYEHHBIM 3HaKamu:

HecobnioaeHne npumeyanmin, 0603Ha4eHHbIX 3TUM 3HaKOM
MOXET NPUBECTU K CEPbESHBIM TpaBMaM 00CHY)KMBAIOLLEMO
nepcoHana U1 NoBPEeXAEeHN ConyTeTaytoLLero obopyaoBa-
HUS.

OMACHO!

HecobntoaeHne npumeyanmnin, 0603Ha4eHHbIX 3TUM 3HaKOM
BHVIMAHME! MOXeT NPUBECTY K NOBPEXAEHNO TTP 1Nk MHOTO conyTCTBY-
toLLiero 06opyaoBaHMS.

OTUM 3HaKOM OTMEYEHbI NONE3HbIE PEKOMEHALIMM, KOTOpblE
PEKOMEHIALST ~ nomoryT Bam B pabote ¢ TTP, coenas eé npolwe 1 NOHsTHeE.




1 MepbI 6e3onacHocTu

MoHTax, nogkntoyeHme v akcnnyarauus TTP JOMKHbI BbINOMHATLCS TOMBKO KBa-
nMMLMPOBaHHBIMM CIELManUCTaM1, UMEIOLLIMMM AOMYCK K NPOBEAEHMIO JMek-
TPOMOHTaXHbIX paboT.

TBepooTenbHbIe pene ABNSTCA U3nenvsiMm obLLenpOMBILLIEHHOTO Ha3Haue-
HUS1. OHU He SBNAIOTCS U3AENMEM MEULMHCKOTO Ha3HaueHus, He SBNAKTCS
3neKTpU4eckmM 0BopynoBaHueM NUGTOB W rPy30BbIX NOABEMHIKOB, HE ABMS-
toTCst 060opyA0BaHMEM 0BOPOHHOTO HA3HAYEHMSI.

TBepooTenbHbIE pene He A0MyCcKaeTCs AKCMNyaT1poBaTh BO B3PbIBOONACHO
cpefe, a Takke Ha npeanpusiTusix / obbekTtax BIK 1 aTomHol oTpacnu.
Hannune Bo BHyTpeHHeit cxeme TTP crnaxwsaroLero (punbtpa obycnasnmsaet
Hannume Toka yTeuKku Ha KOMMYTALMOHHOM BbIXOAE AAXE NpW OTCYTCTBUM CUT-
Hara Ha ynpaenaLLmx knemmax. B cBsi3n ¢ 3TuM npy BbINONHEHUN paboT no
PEMOHTY UNK TEXHUYECKOM 0OCTYXMUBAHMIO Harpy3ki, €€ HanPsiKeHNe NUTaHus
HeobX0AMMO OTKIOYMTL MEXaHUYECKUM CIOCOBOM, Hanpumep, pyounbHUKOM,
aBTOMATMYECKWM BbIKIOYaTENEM, KOHTAKTOPOM WIW UHBIM annapaTom, obecne-
YMBAKOLLMM (PU3NYECKOE PA3MbIKAHNE SNEKTPUYECKON LienK.

Cepus TTP HD-e #44.VA He umeeT ranbBaHU4ECKON pasBa3ki MeXay ynpasns-
I0LLIEI 1 BBIXOAHOW Liensmu.

TBepaoTenbHbIe pene He NpesHasHadeHbl Ans MCMONb30BaHNs B CabOTO4HBIX
Liensix ynpaBneHus 1 CUrHanusaLm, a Takke B LIensx 3aluThbl.

Bce paboTbl no MoHTaxy, nogkntoueHno, obenyxusanuto TTP cneayert Boinon-
HSATb CO CHATMEM HaNPSHKEHWS, TaK KaK Ha OTKPbITbIE KNeMMbI BO BpeMs paboThl
YCTPONCTBA MOXET NoAaBaThbCs HanpshkeHne 4o 400 B.

YcTaHosky TTP cnegyeT npoussoauTh TOMbKO B CreumanbHbIX LWuTax (Lwkadax)
QNS UCKMKoYeHns gocTyna K TTP HeksanuduumMpoBaHHOro nepcoHana.

HecobntoaeHne nonb3oBatenem npaBun U PeKOMEHAALMNA, U3NOXEHHbIX B AaH-
HOM PYKOBOLCTBE MOXET MOBIIeYb 3a cOBOM CokpalLieHre cpoka cnyxbbl TTP,
€r0 BbIXOZ 3 CTPOSI 1 INLLEHWE NpaBa Ha rapaHTUiHoe obcryxuBaHue nsne-
nvs!

Heb6pexHblin noaxoa K npoLieaype Bbibopa TBEPAOTENLHOTO pene, Kak npasuno,
NpYBOANT K Noabopy MoaudmKaLmm, He COOTBETCTBYHLLEN pearnbHbIM yCrio-
BWAM 3KCTINyaTaLym 1 Bbixogy TTP n3 cTpos.

[ns npaeunbHoro nopbopa pene Heobxoaumo UMeTb abComTHO YETKOE Npea-
CTaBreHve o napameTpax Harpysku. Ocoboe BHUMaHWE yaensinTe TOKOBbIM Xa-
paKkTepucTVKam 1 kKo duumeHTy mowHocTI. Mpu HeobxogmmocTy 3anpocuTe
9TW jaHHble y MocTaBLLmka 060pyaoBaHus, noakmtoyaemoro k TTP.
YnpaBneHue BbICOKOMHAYKTUBHOI Harpyskoi (cos @ meHee 0,5) TpebyeT npume-
HeHUs! pene MTHOBEHHOTO NepektodeHust. TakoBbix B nHeiike TTP KIPPRIBOR
He NpeaCTaBneHo.

Harpes ocHoBanmns TTP go temnepatypsl 80 °C HensbexHO BeOET K BbIXoay
pene u3 CTpos.

[pw ToKax Harpysku, npesblLatoLwmnx 5 A, yctaHoka TTP Ha paguatop sBns-
eTcsi cTporo 06s13aTenbHoI.




Ecnv B 30He MoHTaxa TTP eCTecTBEHHbIA BO3ayX000MeH 3aTpyaHeEH, TO Ha pa-
awatop TTP cnegyeT ycTaHaBNWUBaTb BEHTUNSTOP NPUHYAUTENBHOO OXNaxae-
HWs.

B TKenbIx ycrnoBusix akcnmnyatawmuy, koraa Temneparypa okpyxarollen cpeqbl
> 40 °C HeoDX0aMMO NPUMEHSITb CUCTEMbI MUKPOKITUMATA, KOHAWLIMOHNPOBa-
HUS AneKTpUYecKuX Wkados Nnbo ucnonbaosatb TTP cepum GWDH ¢ npuHyau-
TeNbHbIM XWAKOCTHBIM OXNaXOEeHUeM.

PekomeHayeTcs NpUMEHATD 3alLuTy BbIXOAHBIX Lieneit TTP npu nomoLyu Bapu-
CTOpa UnK 3aLuTHOro avoga (Tonbko ans TTP HD-e 25.DD3). OtcyTcTBuE Ta-
KOBOW MOBBILLAET BUSHUE UMNYILCHBIX MOMEX Ha CUIOBbIE KIoYW pene 1 Mo-
KET BbIBECTM YCTPOMCTBO W3 CTPOS.




2 Kpatkue cBepeHus

TsepgoTenbHble pene KIPPRIBOR — 310 3neKTpoHHbIe NepeknoyaTenit nepeMeHHOoro Toka, co-
CTOSILLME U3 ONTUHECKN CBA3aHHBIX BXOAHOI 1 BbIXOAHOM Lieneil (nepekniodaTen nepeMeHHoro Toka
Ha W30MMPOBAHHOM TUPUCTOpE / CUMMCTOpPE / TPaH3UCTOpe).

B coctas TTP BX0gsT: CUNOBO NEPEKMIOYatoLLMA SNEMEHT (TUpUCTOp / CUMICTOP / TpaH3UCTOp),
nnara ynpaseHnst U ONTOSNEKTPOHHON Pa3Bsi3KM BXOAHBIX W BbIXOAHbIX LIENEA.

2.1 HazHayeHue 1 06nacTb NPMMEHeHuUS
TeeppaoTenbHble pene npeaHasHadeHbl 415 YNpaBneHus CUMOBLIMMY LENsIMU MUTaHUS Harpy3Ku.
TTP BbInonHsioLe yHKLMI0 BbiknioyaTeneit Harpysku (cepum MD, HD, HDH, HT, BDH, SBDH, GaDH,
GwDH), npegHasHayeHbl Ans KOMMyTaLmMU HaNpshkeHns, a TTP BbINOMHAIOLME (yHKLMK PerynsTopoB
moLHoCTH (HD-e 44VA, HD-e 04422.10U, HD-e 04425.1 A), npegHasHaueHb! 4nst HENPEpLIBHOTO pe-
ryn1poBaHNs HaNpsikeHus. B cumy CBOWX KOHCTPYKTUBHBIX 0COBEHHOCTE TTP uMeloT psa npenmy-
LEeCTB / OTINYMI NEPEL SNEKTPOMEXaHUYECKUMI YCTPONCTBAMM:
o OTCYTCTBME NOLABWKHBIX YacTel;
o Bbicokas HaeXHOCTb W MPOACIKUTENBHBIN PECypC;
o C1aburnbHOCTb XapakTepUCTUK Ha NPOTSHKEHUM BCEro cpoka CnyxObl;
o OtcyTcTaue apebesra KOHTaKTOB W aKyCTUYECKOTO LLYMa;
o Huskoe sHepronoTpebneHie 1 BbICOKoe BbICTPOAENCTBIE;
TTP npuMeHSIOTCS B NPOMBILLNEHHOCTH AMNS yNpaBneHns namnamu HakanueaHms, Harpeearterb-
HbIMW 3NEMeHTaMM, ManoMOLLHbIMU SMIEKTPOABUraTENAMM, SNEKTPOMArHUTamu, CONeHOMaHbIMM Kna-
naHamu 1 ApyriMn UCMONHUTENBHBIMY MeXaH3Mami. [1oNb3yoTCs LWMPOKUM CPOCOM B CUCTEMAX aB-
TOMaTU3aLMK, YNPaBIEHNs 1 CBA3M, aBTOMOOUIEHOM ANEKTPOHUKE, ObITOBOIM aBTOMATHKeE, Ha NOABIX-
HOM cocCTaBe 1 060pyA0BaHUN C aKKyMyNATOPHBIM MUTAHNEM. BbINONHSIOT KOMMYTALIMIO CUNOBbIX Lie-
nen NepeMEHHOro 1 MOCTOSHHOTO TOKA, OAHOMA3HbIX M TpeXAhasHbIX Lienein NUTaHNs PasiniHoNn MOLL-
HOCTM, MO3BONAKOT Peanv3oBaTh NPOLECC HEMPEPLIBHOTO PEryNMPOBaHNS HAMPSHKEHWS HArpy3KU.
MpumeHeHne TTP obecneunBaeT BbICOKYH HALEXHOCTb M MPOANEBAET CPOK CryxObl CUCTEM
ynpaBneHus. B utore noBbILLaeTCcs 0TKA30yCTOAYNBOCTb W 3DEKTUBHOCT paboTbl 060py[oBaHNS B
Lienom.

2.2 CBepeHus 06 nsrotoButene

Warotoutenb: CLION ELECTRIC CO., LTD

Appec usrotosutens: NO.319, WEI 18 RD, YUEQING ECONOMIC DEVELOPMENT ZONE,
YUEQING, ZHEJIANG, CHINA

TTP KIPPRIBOR u3rotaBnuBarotcsl B COOTBETCTBMM C TpeDoBaHMAMM TEXHUYECKOro perna-
meHTa TamoxeHHoro cot3a TP TC 004/2011 «O 6e3onacHOCTM HWU3KOBOMLTHOTO 0BOPYZ0BaHUSY,
yTBepxaeH PelweHrem Komuccun TamoxeHHoro cotoa oT 16 asrycta 2011 roga Ne 768.



2.3 PacwudpoBka ycnoBHOro 0603HayYeHus
OcHOBHble TeXHU4eckue xapaktepucTuki TTP 3awwncdpoBaHbl B yCrioBHOM 0603HaueHun. Hixe
npvBeAeHa paclumdpoBka ycroBHoro 06o3Ha4eHus TeepaoTenbHbix pene KIPPRIBOR.

XxXX-XXX
Tun kopnyca: Tun ynpaBnsowwero CUrHana 1 KOMMYTUPYIOLLEro HanpsKeHus:
M: manorabapuTHblit ZD3: 3..32 VDC, koMmyTaLus HanpshkeHns NepemMeHHoro Toka
H: cTaHpapTHbIit ZA2: 90...250 VAC, KoMMyTaLyst HanpshkeHIs NepeMeHHOro Toka
B: NPOMbILLNEHHOO UCTONHEHNS! DD3: 5...32 VDC, KoMMyTaLusi HanpsikeHIst NOCTOSHHOTO Toka
SB: NPOMbILLNEHHOTO UCTIONHEHIS ManorabapuTHblit VA: BeccTyneHyaToe perynupoBaHie HanpsikeHus NepemMeHHoro
G: CYyCUNEeHHbIM TENN00TBOAOM ToKa nepemeHHbIM peauctopom 0...470/560 kOm
10U: GeccTyneHyaToe perynupoBaHme HanpsikeHsi nepeMeHHoro
Tun oxnaxpenus: TOKa YHUGMLMpoBaHHbIM curHanom 0...10 B
a: BO3flylHoe LA: GeccrynenyaToe perynupoBaHie HanpsixeHUs NepemMeHHoro
W: BoAsHoe TOKa YHAULMPOBAHHBIM CUTHANOM 4...20 MA
Tonbko dns muna kopnyca G. [ins dpyaux munos
kopnyca mun oxnaxdeHus He yKkasbigaemcs
HoMuHanbHoe KOMMYTUPYeMOe HanpsxeHue:
Konuuectgo has: 22: 220 VAC
D: oaHodpasHoe 25: 250VDC
T: TpexchasHoe 44: 440 VAC
120: 1000 VAC
TN BBIXOAHOTO CUNOBOTO ANEMEHTa:
H: tupuctop SCR-Tuna Ha kepamuyeckoit noanoxke
[pyeue munbi 651X00HbIX CUTTOBLIX SIEMEHMOE W TOK Harpyakw, A:
& 0603HaYeHUU He yKasbigalomes | 05, 10, 15, 25, 40 60, 80, 100, 120, 150, 200, 250, 500, 600, 800

PucyHok 1 - pacwucpposka ycnosHoeo obosHayeHusi TTP KIPPRIBOR.

2.4 [laHHbIe ¢ 3aBOACKON Tabnuyku

Pa3mepb! 3aBOACKOI 3TUKETKW OTNNYAKOTCS B 3aBUCMMOCTY OT kopryca TTP, HO He3aBMCUMO OT
9TOr0 Ha HUX yKa3aHa CneaytoLas knoyesas nHopmaums o TTP:

1.JloroTvn TOproBoN Mapku, HaumeHoBaHue u mogucvkaums TTP;

2.0603Ha4eHve KNemMMm Lienen ynpaBneHus;

3.0003HaueHre CUMNOBbLIX KNEMM;

4. 3nak cootBeTcTBUS TpeboBaHuam TP TC.

—~ — 3
1 T 2a.400vAc5h 52—

8 (1 PPRIBOR mJ
TBEPAOTENLHOE PENE
m-0544.203 5] )

2
—| 4 L— 3..32VDC —_L 3

PucyHok 2 — mabnuyka dns cepuu MD-ee44.ZD3

~ (1)—— HATPY3KA ———(2) ~
24..440 VAC, 50/60 Hz. 40A

== | KIPPRIBOR

TBEPAOTENbHOE PENE
HD-4044.7D3 40A

_ 3..32VDC
z—l @=—— yigxol — 3 I




PucyHok 3 — mabnuyku dns cepuli HD-e44.7D3 / ZA2, HD-e @ 25.DD3,
HD-ee44.VA/22.10U/ 25.LA, HDH-e 44.ZD3
3

2

(yne.xop * = 3..32vDC )

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

D) TBEPAOTENBHOE PENE
KIPPRIBOR | g 5044.103 1508

1 4
PucyHok 4 — mabnudku Ons cepuli BDH / SBDH-e 44.ZD3, GaDH / GwDH-e @ @ 120.ZD3

KIPPRIBOR

TBEPJIOTE/MbHOE PENE 2

HT-2544.7D3 25A
Ynp. Bxoa: 3...32VDC
Harpy3ka: 40...440 VAC, 50/60 Hz, 25 A |

— U v w)j

PucyHok 5 — mabnuyku 0ns cepuli HT-e 44.ZD3 / ZA2

2.5 MogenbHbIN psg TBepaoTenbHbIX pene KIPPRIBOR

MogenbHein pag TTP KIPPRIBOR npeacTaBneH WMpokyM AnanasoHoM MogndukaLmi ans Kom-
MyTaLm Kak MarnblX, Tak 1 6OrbLUIMX TOKOB Harpyaku, a Takke CreumanbHbIMY CepusiMU Anst BbINOSHE-
Hus cneumdnyecknx 3agad. TTP KIPPRIBOR obecrneuvBaloT HagexHyt ranbBaHUYECKYHO N30MALMIO
BXOZHbIX U1 BbIXOLHbBIX SMEKTPUYECKNX Lieneii apyr oT apyra (kpome cepim HD-o @44.VA), a Takke To-
KOBeAyLUMX LieNeil OT 3NEMEHTOB KOHCTPYKLM Npubopa, No3ToMy NpUMEHEHIE JOMONHUTENBHbLIX MEP
usonsumm Leneir He Tpebyetes. Kpatkuit 0630p cepuii NpecTaBneH HIKe.
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Tabnuya 1 - modenbHbili psd TTP KIPPRIBOR

Onucanue

BHewHun Bug

Cepusi: MD-e044.ZD3 B manorabaputHom kopnyce.

MpumeHeHNe: ANs ManoMOLLHON Harpy3Ku.

KommyTupyemoe HanpsxeHue: nepemerHoe (AC).

CunoBoii nepekntoyatowmin anement: cumuctop (TRIAC).
YnpaBnsitowuii cUrHan: AUCKpeTHBbIN curHan Hanpskexus 3...32 VDC.
Mvana3soH kommyTupyemoro Toka: 0,02...15 A.

Mnana3oH kommyTpyemoro Hanpskenus: 24...440 VAC.
HomuHanbHoe HanpskeHne Harpy3sku: 220 / 380 VAC.

Cepus: HD-e 044.ZD3 B cTaHfapTHOM Kopryce.

MpumeHeHue: 0BLIENPOMBILLNEHHOE.

KommyTupyemoe HanpsxeHnue: nepemerHoe (AC).

CunoBoii nepekntoyatowmin anement: cumuctop (TRIAC).
YnpaBnsiowuii cUrHan: AucKkpeTHbIN curHan HanpskeHus 3...32 VDC.
[nana3oH kommyTupyemoro Toka: 0,1...40 A.

Mnana3oH kommyTupyemoro Hanpskenus: 40...440 VAC.
HomuHanbHoe HanpsikeHue Harpy3sku: 220 / 380 VAC.

Cepwus: HD-e @44.ZA2 B cTaHgapTHOM Kopryce.

MpumeHeHue: oBLIENPOMBILLNEHHOE.

KommyTupyemoe HanpsixeHue: nepementHoe (AC).

CunoBoii nepekntoyatowwmi anemeHt: cumuctop (TRIAC) / Tupuctop.
YnpaBnsilowmn curHan: auckpeTHblit curHan HanpsokeHus 90...250 VAC.
[nana3oH kommyTupyemoro Toka: 0,1...40 A.

[nanasoH komMmyTMpyemoro HanpsikeHus: 40...440 VAC.
HomuHanbHoe HanpsxeHue Harpy3ku: 220 / 380 VAC.

Cepma: HD-e25.DD3 cneuuansHas cepusi B CTaHAAPTHOM Kopryce.
MpumeHeHue: Ans KOMMyTaLyMK Lieneit NOCTOSIHHOTO HaNPSKEHMS.
KommyTupyemoe Hanpsxenue: noctosHHoe (DC).

CunoBoW NepeKknoYaloLwnii ANeMeHT: TPaH3UCTop.

YnpaBnAwowWwmi curHan: AUCKpETHbIA curHan Hanpskexus 5...32 VDC.
[nana3oH kommyTupyemoro Toka: 0,002...40 A.

[nana3oH koMmyTMpyemoro Hanpsikenus: 12...250 VDC.
HomuHanbHoe HanpsikeHwe Harpysku: 12 /24 /60 /220 VDC.
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Tabnuya 1 - modenbHbili psd TTP KIPPRIBOR (npodomxkerue)

Onucatue BHewwHun Bug

Cepus: HD-e 44.VA cneumanbhas cepus B CTaHAAPTHOM Kopryce.
MpumeHeHue: ANs NNaBHOTO Peryn1poBaHNs HaNPSHKEHNS.
KommyTupyemoe HanpsxeHue: nepemerHoe (AC).

CunoBoii nepekntoyatowmin anement: cumuctop (TRIAC).
Ynpasnsitowuii curHan: nepemenHbii pesuctop 0...470/560 kOm.
Mnana3oH kommyTupyemoro Toka: 0,1...40 A.

[wnanasoH perynupoBanus HanpsikeHus: 10...440 VAC.
HomuHanbHoe HanpsbkeHue Harpy3sku: 220 / 380 VAC.

Cepus: HD-e022.10U crewuanbHas cepust B CTaHAapTHOM Kopnyce.
MpumeHeHue: Ans NNaBHOTO Peryn1poBaHIs HaNPsHKEHNS.
KommyTupyemoe HanpsxeHnue: nepemerHoe (AC).

CunoBoii nepekntoyatowmin anement: cumuctop (TRIAC).
YnpaBnsirowmi curHan: aHanorosbiit curdan 0...10 B.

[nana3oH kommyTupyemoro Toka: 0,1...40 A.

[wnanasoH perynupoBaHus HanpsikeHus: 10...220 VAC.
HomuHanbHoe HanpsxeHue Harpysku: 220 VAC.

Cepwus: HD-e @25.LA crieumanbHas cepusi B CTaHAapTHOM Kopryce.
MpumeHeHue: Ans NNaBHOTO peryn1poBaHis HanpsHKeHW!.
KommyTupyemoe Hanpsixenue: nepementHoe (AC).

CunoBoii nepekntoyatowmin anement: cumuctop (TRIAC).
YnpaBnsowmiA curHan: aHanorosblit curHan 4...20 MA.
[nana3oH kommyTupyemoro Toka: 0,1...80 A.

[wnana3oH perynuposanusa Hanpsxenus: 10...250 VAC.
HomuHanbHoe HanpskeHne Harpysku: 220 VAC.

Cepus: HDH-e 044.ZD3 B cTaHaapTHOM Kopryce.

MpumeHeHue: Ans MOLHON HarpysKku.

KommyTtupyemoe HanpsikeHue: nepemenHoe (AC).

CunoBoW NepeknYakoLLmnii ANeMeHT: TUPUCTOP.

YnpaBnaowWwmi curHan: AUCKpETHbIN curHan Hanpsikexus 3...32 VDC.
[nana3oH kommyTupyemoro Toka: 0,1...120 A.

[nana3oH koMmyTMpyemoro Hanpsokenus: 40...440 VAC.
HomuHanbHoe HanpskeHne Harpysku: 220 / 380 VAC.

Cepus: SBDH-e044.ZD3 B kOMNaKTHOM NPOMBILLIIEHHOM KOpnyce.
MpumeHeHue: 415 MOLLHOM Harpysku.

KommyTtupyemoe HanpsikeHue: nepemenHoe (AC).

CunoBoW NepeknYakoLLmnii ANeMEHT: TUPUCTOP.

YnpaBnsowmin curHan: guckpeTHbIit curHan HanpskeHuns 3...32 VDC.
[wnana3oH kommyTupyemoro Toka: 0,1...150 A.

[nana3oH kommyTMpyemoro Hanpsikenus: 40...440 VAC.
HomuHanbHoe HanpsikeHue Harpysku: 220 / 380 VAC.
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Tabnuya 1 - modenbHbili psd TTP KIPPRIBOR (npodomxkerue)

Onucatue

BHewwHun Bug

Cepus: BDH-e 044.ZD3 B npombilLneHHOM Kopryce.

MpumeHeHne: Ans MOLHON HarpysKku.

KommyTupyemoe HanpsxeHue: nepemerHoe (AC).

CunoBoii NepexmnoyatoLLMin ANeMeHT: TMPUCTOP.

YnpaBnstowuit cUrHan: AUCKpeTHbIA curHan Hanpskerus 3...32 VDC.
Mvana3oH kommyTupyemoro Toka: 0,1...250 A.

Mnana3oH kommyTupyemoro Hanpskenus: 40...440 VAC.
HomuHanbHoe HanpskeHue Harpy3sku: 220 / 380 VAC.

Cepus: GaDH-e @ ©120.ZD3 c ycuneHHbIM TENNO0TBOAOM.
MpumeHeHue: ans obecneyeHns rapaHTMPOBAHHOIO 3anaca no TOKy.
KommyTupyemoe HanpsxeHnue: nepemerHoe (AC).

CunoBoii NepeKmnoyatoLLmMin ANeMeHT: TMPUCTOP.

YnpaBnsilowuii cUrHan: AUckpeTHBbIA curHan Hanpskenus 3...32 VDC.
[nana3oH kommyTupyemoro Toka: 0,5...800 A.

Mnana3oH kommyTupyemoro Hanpskenus: 60...1000 VAC.
HomuHanbHoe HanpspkeHne Harpy3ku: 220 / 380 / 660 VAC.

Cepusi: GWDH-e @ #120.ZD3 ¢ BoAsiHbIM OXNaXAEHUEM.
MpumeHeHue: ans obecneyeHns rapaHTMPOBAHHOIO 3anaca no Toky.
KommyTupyemoe Hanpsixenue: nepemenHoe (AC).

CunoBoii NepexmnoyaloLLmin ANeMeHT: TMPUCTOP.

YnpaBnsilowmMin cUrHan: guckpeTHbIit curHan HanpskeHuns 3...32 VDC.
[uana3oH kommyTupyemoro Toka: 0,5...800 A.

[nanasoH kommyTMpyemoro HanpsikeHus: 60...1000 VAC.
HomuHanbHoe HanpsxeHue Harpy3ku: 220 / 380 / 660 VAC.

Cepus: HT-e044.ZD3 tpexdasHoe TBEpAOTENLHOE pene.
MpumeHeHue: Ans TpexdasHoN HarpysKu.

KommyTupyemoe Hanpsxenue: nepemenHoe (AC).

CunoBoii nepekntoyatowuii anemeHT: cummuctop (TRIAC) / Tupuctop.
YnpaBnAwowWwmi curHan: AUCKpETHbIN curHan Hanpsikexus 3...32 VDC.
[nana3oH kommyTupyemoro Toka: 0,1...120 A.

[nana3oH kommyTMpyemoro Hanpsokenua: 40...440 VAC.
HomuHanbHoe HanpskeHwe Harpysku: 220 / 380 VAC.

Cepus: HT-e 044.ZA2 tpexdasHoe TBEPAOTENLHOE pene.

MpumeHeHue: ans TpexdasHon Harpysky.

KommyTtupyemoe HanpsikeHue: nepemenHoe (AC).

CunoBoii nepekntoyatowuii anemeHT: cummctop (TRIAC) / TupucTop.
YnpaBnawowmii curdan: AUCKpeTHbIn curHan Hanpskenus 90...250 VAC.
[wnana3oH kommyTupyemoro Toka: 0,1...120 A.

[nana3oH kommyTMpyemoro Hanpskenus: 40...440 VAC.
HomuHanbHoe HanpsikeHue Harpysku: 220 / 380 VAC.
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3 TexHUYeCKMe XapaKTePUCTUKK
3.1 TexHnueckue xapakrepuctukm TTP cepum MD-e 044.ZD3

TTP cepun MD-e 044.ZD3 — ogHodasHble TBepaoTenbHbIe pene B ManorabaputHoM Kopnyce.
MpeaHasHayeHbl 4Ns KOMMyTaLMW ManoMOLLHOA Harpyski PE3MCTUBHOMO UMW CNaboMHAYKTUBHOO
TMna. Huskue Toku kommyTauum cepun MD-e 44.ZD3 BbI3bIBaIOT CPABHUTENBHO Marnblit HarpeB ca-
moro TTP 11 N03BONSKOT NPUMEHUTL MaKCUManbHO GI0KETHbIE KOHCTPYKTUBHBIE PELLEHNS.

3.1.1 TexHnyeckue xapakTepucTUKm
Tabnuya 2 - xapakmepucmuku exo0Hol uenu TTP cepuu MD-e 44.7D3

Mapametp 3HayeHune
Mogenb TTP MD-e e44.ZD3
Tun ynpaBnsioLLero curHana [IMCKPETHBIN CUrHan HanpshkeHus
[nanasoH HanpsbkeHus ynpaensioLLero curHana 3...32VDC
HanpsxeHune rapaHTUpOBaHHOrO BKITOYEHNS >3VDC
HanpsxeHune rapaHTUpoBaHHOrO BbIKMHOYEHMS <1VDC
Tok notpebneHus Lienv ynpaeneHus <9 mA (0,5 MA)
Bpems BkntoyeHus <10 mc npu f=50 Iy
Bpems BbIKNto4eHNS <10 mc npu =50 Iy
MakcumanbHas YyactoTa nepeknioveHmus <50 Iy npw =50 Iy

Tabnuya 3 — xapakmepucmuku ebixodHol uenu TTP cepuu MD-e e44.ZD3

MapameTp 3HaveHve
HomuHanbHbIi Tok TTP 5A [ 10A [ 15A

Tun BbIXOAHBIX
A CumucTopsl (TRIAC)
CWIMOBbLIX 3NEMEHTOB

o OpHodasHas;

Tun KOMMYTUPyemoi ceTu
ympy o TpexdasHas';

Bua koMmyTupyemoro Toka lepeMeHHbIN

Bua kommyTauum: C koHTponem nepexopa yepes «0»

MuHMMAnbHBIA KOMMYTUPYEMBbIR TOK 0,02 A

MakcManbHbI KOMMYTUPYEMbIA TOK 5A [ 10A [15A
TOK yTEYKM B 3aKPbITOM COCTOSIHUN <10 MA

CkopocTb HapacTaHus Toka (di/dt) 25 Almke 50 A/mke 50 A/mke

MakcumanbHbI UMMYNbC TOKa BO BKIIHO- 80A 120 A 160 A
YEeHHOM cocTosiHMM (< 10Mc)
[lnanasoH HanpskeHus nuTaHus Harpyskm | 24...440 VAC

YacToTa MCTOYHMKA NUTAHUS Harpy3ku 50 'y

MakcumanbHOe NKOBOe HanpsKeHne 900 VAC (9 knacc)

Tennosoe conpoTuBrIeHyie 2,82 °C/ Bt 2,33 °C/ Bt 2,25 °C/ Br
nepexof — ocHosaHue (Rthjc)

[MageHne HanpsKeHUs B KOMMYTUPYEMON <16V

Lienv BO BKMIOYEHHOM COCTOSIHUM v

CKopOCTb HapacTaHust HanpsiKeHs 500 B/wikC

B 3akpblTom cocTosiHuu (dV/dt)

1 - 0ns KomMymayuu mpexchasHol Haepysku ycmaHaeusaemes 00Ho TTP Ha kaxdyto cpasy. Jonycmumbie CXeMbl 8KOYEHUS
Hazpy3Ku: «38e30a», «38e30a C Helimparbioy, «Mpey2orbHUK»
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Tabnuya 3 — xapakmepucmuku 8bixo0Hou yenu TTP cepuu MD-e @44.ZD3 (npodomxeHue)

Mapametp

3HayeHue

OneKTpuyeckas NPOYHOCTb N30NALMM
(uenb ynp. / BbIX. Lienb)

2500 V B TeueHne 1 MuHYTBI

OnekTpuyeckasi NPOYHOCTb M30NSLUN
(kopmyc / BX. Lienb)

2500 V B TeueHne 1 MuHyTbI

OneKTpuyeckas NPOYHOCTb U30NALUM
(kopmyc / BbIX. Lienb)

2500 V B TeueHne 1 MUHYTBI

COI'IpOTI/IBJ'IeHI/Ie n3onauum

500 MOw (npu 500 VDC)

Tabnuya 4 — obujue mexHudeckue xapakmepucmuku TTP cepuu MD-e 44.7D3

Mapametp 3HayeHune
Temnepatypa okpyxatoLen cpefipl -30...+70 °C
OxnaxgeHve BospayLwHoe
Matepuan ocHoBaHus AnioMUHUIA
VHaMKaLms Hanuuvs ynpaensloLero curHana CsetogumopgHas

Tun moHTaxa

KpenneHue BUHTaM1 Ha NNOCKOCTb UMK paauaTop oxna-
KOEHUS

Macca

<30r

3.1.2 Mogudmkaumm 1 HOMMHanNbHbIE TOKM

Tabnuya 5 — modughukayuu u HomuHasnbHele moku TTP cepuu MD-e e44.ZD3

Moaudukauusa TTP HoMuHanbHbIN TOK pene
MD-0544.ZD3 5A
MD-1044.ZD3 10A
MD-1544.ZD3 15A

3.1.3 FabapuTHbIe pa3mepbl

425 #315

,ﬁ,_l
&)

kB

A
—/ \—I
.¢.

oy
s}
L

[
Py

PucyHok 6 — 2abapumHble U ycmaHoso4Hble pasmepbl TTP cepuu MD-e e44.ZD3
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3.1.4 Cxema nopaknioyeHus
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Hozpyska

Pucyrok 7 - cxema nodkmovenus TTP cepuu MD-ee44.ZD3

A

Lienu Harpysku

Mpu ynpasneHn MHAYKTUBHOI Harpy3koi HeobX0aMMO YCTaHOBUTL BApUCTOP NapannensHo

3.2 Texunueckme xapakrepuctukn TTP cepuin HD-e 044.Z2D3 | ZA2

Pene cepuit HD-e 44.7ZD3, HD-e 044.ZA2 - 370 yHMBEpCanbHble YCTPOIACTBa, 0becneymnsato-
e KOMMYTaUMIO MPOMBILLMEHHBIX Lieneit B Haubonee pacmpoCTpaHeHHbIX AuanasoHax TOKOB

Harpysku pesucTBHOro Un MHAYKTUBHOTO TuNa.

3.2.1 TexHn4eckne xapakTepuCTUKM
Tabnuya 6 — xapakmepucmuku exo0HbIx uenell TTP cepuli HD-e 44.ZD3 / ZA2

Mapametp

3HayeHue

Mogens TTP

HD-ee44.7D3 |

HD-ee44.ZA2

Tun ynpasnawLwero curdana

[MCKPETHBbIN CUrHan HanpsikeHns

[lnanasoH HanpsxeHUs ynpaBAsioLLEro curHana 3...32VDC 90...250 VAC
HanpsikeHue rapaHTUpOBaHHOIO BKIKYEHNS >3VDC = 90VAC
HanpsixeHue rapaHTUpOBaHHOIO BbIKMOYEHUS <1VDC <10 VAC
Tok noTpebreHust Lienu ynpaeneHus <18 mA (20,5 MA) <30 MA
Bpemsi BKntoveHus <10 mc npu f=50 'y <10 mc
Bpemsi BbIKIOYEHUS <10 mc npu f=50 'y <40 mc

MakcumanbHas YacTota nepekntoveHnsa

<50 'y npu =50 'y

<20 'y npu =50 'y

Tabnuya 7 - xapakmepucmuku ebixo0Hol yenu TTP cepuu HD-e44.ZD3

Mapametp

3HayeHue

HomuHanbHbli Tok TTP

10A

[25A

[40A

Tun BbIXOAHbIX
CUIOBbIX 3NIEMEHTOB

Cumuctopsl (TRIAC)

Tun KOMMyTUpYyEMONl ceTH

o OpHodasHas;
o TpexdasHas?;

Bua kommyTupyemoro
Toka

lMepemeHHblit

- 01 kKoMMymayuu mpexegasHoli Haepy3ku ycmaragnueaemcsi 00Ho TTP Ha kaxdyto ¢asy. [Jonycmumbie CXeMb| 8KITOYEHUST

Hazpy3Ku: «38e30a», «38e30a C Helimparbioy, «Mpey2orbHUK»

16



Tabnuya 7 — xapakmepucmuku 8bixo0HoU uenu TTP cepuu HD-e @44.ZD3 (npodomkeHue)

Mapametp

3HayeHue

Bua koMmyTaLum:

C koHTponem nepexoga yepes «0»

MuHUManbHbI KOMMYTUPYEMbIA TOK

0,1A

MakcumanbHbIid KOMMYTUPYEMbIt TOK 10A [ 25A [ 40A
TOK yTeuK B 3aKpbITOM COCTOSHIM <10 MA

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

MakcmanbHbI IMMYNbC TOKa BO BKITHO- 120 A 300 A 410A
YeHHOM cocTosHUM (< 10mc)

[lnanasoH HanpsikeHUs NuTanus Harpyskn | 24...440 VAC

YacToTa MCTOYHMKA NUTAHUS Harpy3Kku 50 My

MakcumanbHoe NKOBOe HanpsKeHne 900 VAC (9 knacc)

TennoBsoe CONpoTUBNEHNE . 2.21°C/ Br 125 °C/ Br 113 °C/Br
nepexop — ocHoBaHue (Rthjc)

lMapeHve HanpskeHns B KOMMYTUPYEMOit <16V

L{eny BO BKIMKOYEHHOM COCTOSIHUM '

CKOpOCTb HapacTaHWs HanpsikeHs 500 BImic

B 3akpblTOM cocTosiHuy (dV/dt)

12t (< 10 mc) 85 A% [ 450 A [ 840 A

OneKTpuyeckas NPOYHOCTb U30NSALUM
(uenb ynp. / BbIX. Lienb)

2500 V B TeyeHmne 1 MUHyTHI

OnekTpuyeckast NPOYHOCTb M3ONSLMN
(kopmyc / BX. Lienb)

2500 V B TeyeHmne 1 MUHYTbI

OnekTpuyeckast NPOYHOCTb M30NSALMN
(kopnyc / BbIX. Lienb)

2500 V B TeueHMe 1 MUHYTBI

COI'IpOTVIBJ'IeHVIe nsonauun

500 MOw (npu 500 VDC)

Tabnuya 8 — xapakmepucmuku 8bixo0HoU yenu TTP cepuu HD-e @44.7ZA2 (< 40 A)

Mapametp 3HayeHune
HomuHanbHbIi Tok TTP 10A [ 25A [ 40A
Tun BoIXOAHLIX CumucTopsl (TRIAC)
CMIOBbIX 3NIEMEHTOB
Tun KOMMyTUpYEMON CeTn * Opvocpasrias;
o TpexdasHas?;
Bua kommyTupyemoro MepemeHHbIi
TOKa
Bua kommyTauum: C koHTponem nepexopga vepe3s «0»
MuHMMAnbHBIA KOMMYTUPYEMBbIRA TOK 0,1A
MakcuMarbHblit KOMMYTUPYeMblit TOK 10A [ 25A [ 40A
TOK yTEYKN B 3aKPbITOM COCTOSIHUM <10 MA
CkopocTb HapacTaHus Toka (di/dt) 50 A/mke
MakcumanbHbI UMMynbC TOKa BO BKALO- 120 A 300 A 40 A
YEeHHOM CoCTosIHUM (< 10MC)
[lnana3oH HanpshxeHus nuTaHus Harpysku | 40...440 VAC
YacToTa MCTOYHMKA NUTAHUS Harpy3ku 50 'y
MakcumanbHoe NiKOBOe HanpsKeHne 900 VAC (9 knacc)

1 - Ans komMMymayuu mpexcgasHoll Haepysku ycmaHasnueaemcsi 00Ho TTP Ha kaxdyto ¢hasy. [Jonycmumbie CXeMbl 8KOYEHUS
Hazpy3Ku: «38e30a», «38e30a C Helimparbioy, «Mpey2orbHUK»
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Tabnuya 8 — xapakmepucmuku 8bixo0HoU yenu TTP cepuu HD-e @44.ZA2 (< 40 A) (npodonxeHue)

Mapametp 3HayeHune
Tennosoe conpommancHne 2,21°C/ Br 1,25 °C/ B 1,13 °C/ Bt
nepexop — ocHoBaHue (Rthjc)
MapeHve HaNPsKeHUs B KOMMYTUpyeMolt | _ 16V
Lenu BO BKNKOYEHHOM COCTOAHUU -
CKOpOCTb HapacTaHus HanpsKeHWs! 500 BImic

B 3aKpbiToM cocTosHuM (dV/dt)
12t (< 10 mc) 85 A [ 450 A2c [ 840 A2c
OneKTpuyeckas NPOYHOCTb U30NALUM
(uenb ynp. / BbIX. Lienb)
OneKTpuyeckas NPOYHOCTb U30NSALUM
(kopmyc / BX. Lienb)

OneKTpuyeckas NPOYHOCTb U30NSALMM
(kopmyc / BbIX. Lienb)

ConpoTuBneHue n3onsaummn 500 MOwm (npu 500 VDC)

2500 V B TeueHne 1 MUHYTBI

2500 V B TeyeHmre 1 MUHyTHI

2500 V B TeyeHmre 1 MUHyTHI

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

Mapametp 3Hauenvne
HomuHanbHbI Tok TTP 60 A [ 80A
Tun BbIXOAHbIX
CMNOBbIX 3NEMEHTOB

Tupuctopsl

o OpHodasHas;

Tun KOMMYTUpyemoi ceTu
ypy o TpexdasHas?;

Bug koMmyTMpyemoro

lMepemeHHbIi
Toka
Bua kommyTauum: C koHTponem nepexopaa yepes «0»
MUHUManbHbIA KOMMYTUPYEMBINA TOK 0,1A
MakcumanbHbIin KOMMYTUPYEMbIi TOK 60 A | 80 A
TOK yTEYK/ B 3aKPbITOM COCTOSIHUM <10 A
CkopocTb HapacTaHus Toka (di/dt) 50 A/mkc
MakcvmanbHbIit UMAyNbC Toka BO BKIHO- 780 A 1000 A

YeHHOM cocTosiHuK (< 10mc)
[lnanasoH HanpshkeHus nuTanus Harpyskm | 40...440 VAC
YacToTa CTOYHMKA NUTAHUS Harpy3ku 50 'y
MakcumanbHOe MKOBOe HanpsKeHne 900 VAC (9 knacc)
Tennosoe conpoTuBneHue

' 0,67 °C/ Bt 0,52 °C/ Bt
nepexop — ocHosaHue (Rthjc)
[MageHne HanpsKeHNs B KOMMYTUPYEMON <16V
Lienv BO BKMIOHEHHOM COCTOSIHUM '
CKopoCTb HapacTaHus HanpsKeHs 500 B/wikC

B 3akpblTom cocTosiHuy (dV/dt)
2t (< 10 mc) 1800 A%c | 3200 A2c
OnekTpuyeckast NPOYHOCTb 30NSALMN
(4enb ynp. / BbIX. LieMb)
OnekTpuyeckast NPOYHOCTb 30NSALMN
(kopnyc / BX. Lienb)

2500 V B TeyeHne 1 MUHyTHI

2500 V B TeyeHune 1 MUHYTBI

1 - Ans komMMymayuu mpexgasHol Haepysku ycmaHasnueaemcsi 00Ho TTP Ha kaxdyto ¢hasy. [Jonycmumbie CXeMb 8KITOYEHUS!
Hazpy3Ku: «38e30a», «38e30a C Helimparbioy, «Mpey2orbHUK»
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Tabnuya 9 — xapakmepucmuku 8bixo0HoU yenu TTP cepuu HD-e @44.ZA2 (= 60 A) (npodomxeHue)

Mapametp

3HayeHue

OneKTpuyeckas NPOYHOCTb N30NALMM
(kopmyc / BbIX. LieMb)

2500 V B TeueHne 1 MuHYTBI

COI'IpOTI/IBJ'IeHI/Ie n3onauum

500 MOw (npu 500 VDC)

Tabnuya 10 — obujue mexHuyeckue xapakmepucmuku TTP cepuii HD-e 44.7D3 /ZA2

Mapametp

3HayeHue

Temneparypa okpyxatoLlei cpefbl

-30...470 °C

OxnaxgeHue

BospayLwHoe

Matepuan ocHoBaHUs

Menb HUKeNnpoBaHHad

VHOoMKaums Hanuyms ynpaensioLiero curHana CaeToauoaHas

Tun MoHTaxa

KpenneHue BUHTaM1 Ha NNOCKOCTb NN paauaTop oxna-
KOEHUS

Macca

<150r

3.2.2 Mogudmkaumm 1 HOMUHaNbHbIE TOKM
Tabnuya 11 — Moduchukayuu u HoMuHasbHble moku TTP cepuii HD-e44.72D3/ZA2

Moaudukauusa TTP | HomuHanbHbI TOK Harpy3ku
Cepusi HD-e 044.ZD3
HD-1044.ZD3 10A
HD-2544.ZD3 25A
HD-4044.ZD3 40 A
Cepus HD-e 44.ZA2
HD-1044.ZA2 10A
HD-2544.ZA2 25A
HD-4044.ZA2 40 A
HD-6044.ZA2 60 A
HD-8044.ZA2 80 A
3.2.3 FaGapuTHbIe pa3mepbl
425 #L5 25 2 Bunma M5x8 7
I t\
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PucyHok 8 — 2abapumHble U ycmaHoso4Hble pasmepbl TTP cepuli HD-ee44.ZD3/ZA2
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3.2.4 CxeMbl noaKno4eHus
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PucyHok 9 — cxema nodkmoyenust TTP cepuu HD-e 44.7D3
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PucyHok 10 - cxema nodksnoyeHus TTP cepuu HD-e 44.ZA2 (Moducbukayuu ¢ CUMUCMOPHBIM 8b1X000M)
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PucyHok 11 - cxema nodknroyeHuss TTP cepuu HD-e 44.ZA2 (Moduchukayuu ¢ mupucmopHbIM 8b1Xxo00M)
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brok onmuqeckal =
|pasbasn v kormpons]

— nenexoda vepes « O» f—
1&“—1
Loyt

[

[Mpn ynpaBneHun MHAYKTUBHOM Harpy3koi He0BXOAMMO YCTaHOBUTbL BapUCTOP NapaniensHo
Lieni Harpysku

3.3 TexHnueckue xapakrepuctukn TTP cepum HD-e €25.DD3

OnHochasHble TBEpAOTENbHbIE PEME 3TOM CepUM NpefHA3HAYEHbI 4 KOMMYTALWUM Lienel nuTa-
HISI PE3VCTUBHOI WUNW MHAYKTVBHOI HArpy3ku NOCTOSIHHOTO TOKA, @ TAaKKe A YCUNEHUs! cUrHana npu

MOAKIIOYEHNM HecKonbkux TTP k ofHOMY perynupytolLemy npubopy ¢ HeGOMbLION Harpy3o4HOl Cro-
COBHOCTBHO €70 BbIXOAA.
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3.3.1 TexHnyeckue xapakTepucTUKM

Tabnuya 12— xapakmepucmuku exodrol yenu TTP cepuu HD-e©25.DD3

Mapametp 3HayeHune
Mopgens TTP HD-e25.DD3
Tun ynpaBnsioLLero curHana [IMCKpeTHbIN CUrHan Hanpskexus
[nanasoH HanpsbkeHus ynpaensioLero curHana 5...32VDC
HanpsxeHune rapaHTMpOBaHHOIO BKITOYEHNS 25VDC
HanpsxeHune rapaHTUpoBaHHOrO BbIKMIOYEHNS <1VDC
Tok noTpebnexns Lienv ynpaeneHns < 31,5 mA (20,5 mA)
Bpems BknioyeHus <5wmc
Bpems BbIKIto4eHNS s5wmc
MakcumanbHas 4yactoTa nepeknioyeHmns <100 Iy

Tabnuya 13- xapakmepucmuku ebixodHol yenu TTP cepuu HD-e 25.DD3

Mapametp 3HayeHune
HomuHanbHbIi Tok TTP 10A [ 25A [ 40A
Tun BbIXOAHbIX
TpaHsucTopel
CMIOBbIX 3NEMEHTOB
Tun KOMMYTUPYEMON CETH OpHogpasHas
Bug kommyTrpyemoro MocTosHHbIit
TOKa
MUHUMAnNbHBIR KOMMYTUPYEMBbId TOK 0,002 A
MakcumanbHbI KOMMYTUPYEMbIV TOK 10A [ 25A [ 40A
TOK yTEYKN B 3aKPbITOM COCTOSIHUM <10 MA
CkopocTb HapacTaHus Toka (di/dt) 100 A/mkc
MakcvmanbHbIit IMAYNbC TOKa BO BKIKOYEHHOM 90A 250 A 380 A
cocTosHuM (£ 10mc)
[nanasoH HanpsikeHUs NUTaHUS Harpyaku 12...250 VDC
MakcumanbHoe NKOBOe HanpsKeHne 400 VDC (4 knacc)
Tennosoe conporusnerie 2,21 °C/ Br 1,48 °C/ Br 1,26 °C/ Br
nepexog — ocHoBaHue (Rthjc)
MapeHne HanpsikeHNs B KOMMYTUPYEMOit <12V
Lienu BO BKMIOHEHHOM COCTOSIHMM v
CKopoCTb HapacTaHus HanpsikeHns 1000 Blmke
B 3akpbiToM cocTosiHuK (dV/dt)
ConpoTHBEHNe BO BKITKYEHHOM COCTOSHMM 70 MOm [ 50 MOm | 40 MOm

OnekTpuyeckast NPOYHOCTb M30NSALMN
(yenb ynp. / BbIX. LieMb)

2500 V B TeyeHne 1 MUHyTHI

OnekTpuyeckast NPOYHOCTb M30NSALMN
(kopnyc / BX. Lienb)

2500 V B TeyeHne 1 MUHyTHI

OnekTpuyeckast NPOYHOCTb M30NSALMN
(kopnyc / BbIX. Lienb)

2500 V B TeyeHne 1 MUHyTHI

ConpoTuBNEHe U3onaLumM

500 MOw (npu 500 VDC)

Tabnuya 14 — obwjue mexHuyeckue xapakmepucmuku TTP cepuu HD-e 25.DD3

Mapametp

3HaveHue

Temnepatypa oKpyxatoLen cpegp!

-30...+470 °C

OxnaxaeHve

BosgywHoe

Matepuan ocHoBaHus

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

Mapametp 3HayeHune
VIH,E[I/IKaU'VIFI Hann4ma ynpasnawwero curdana CBeTO,ElVIO,ElHaﬂ
ernnenme BUHTaMU Ha NNOCKOCTb Unu paguaTop oxna-
KOEHUS
Macca <150r

Tun MoHTaxa

3.3.2 Mogudmkaumm 1 HOMUHanNbHbIE TOKM
Tabnuya 15 — Modugukayuu u HoMuHasbHble moku TTP cepuu HD-e @25.DD3

Mogudmkauus TTP HoMuHanbHbIN TOK Harpy3ku
HD-1025.DD3 10A
HD-2525.DD3 25A
HD-4025.DD3 40 A

3.3.3 FabaputHble pazmepsbl
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PucyHok 12 — 2abapumHble u ycmaHo8o4Hble pasmeps! TTP cepuu HD-e 25.DD3
3.3.4 Cxema noaknioyeHuns
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PucyHok 13 — cxema nodkmodeHusi TTP cepuu HD-e ©25.DD3
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ﬂﬂﬂ 3alKnTbl OT UMNYNBbCHBIX I'IepeHaI'IpFI)KeHVIVI B Lienu Harpysku Heobxoanmo YyCTaHOBUTb Anoa

napannenbHo Lieny Harpy3kv

3.4 TexHuueckue xapakrepuctuku TTP cepuit HD-e044.VA [ 22.10U / 25.LA

TTP 3Tux cepuit pekOMeHA0BaHb! K IPUMEHEHUIO NSt NPOCTBIX Cy4aeB HEMPEPLIBHOTO perymnu-
POBaHMS HaNPSHKEHUS PE3NUCTUBHON Harpy3ki B AuanasoHe oT =10 B 40 HOMUHANBHOTO HaNpsKeHMs!
MUTaHWS Harpy3k (HaNpUMep, ANs perynupoBaHns MOLHOCTY TOHOB UNM YPOBHS! OCBELLEHHOCTH).

3.4.1 TexHnyeckue xapaKTepucTUKM

Tabnuya 16 — xapakmepucmuku exodHbix yenell TTP cepuli HD-ee44.VA /22.10U / 25.LA

Mapametp 3HayeHune
Mogens TTP HD-ee44.VA HD-e22.10U HD-ee25.LA
lMepeMeHHbIn peancTop’: ;
470 kOM npu HOMUHaMb- yHVvlq)ML‘MpOBaH YHudnumpoBaH-
HbIA curHan .
Tun ynpasnsioLLero curHana HoM Unn=220 B, HblIi CUrHan Toka
HanpsxeHnst
560 kOM npu HOMUHarb- 0..10 B? 4..20 MA
Hom Unii=380 B
BxogHoe conpoTuBneHve — 24 kOm <0,4 kOm
lanbBaHWyeckas pa3Bsiaka C BbIXOHOM Her Ect
Lienbio

Tabnuya 17 — xapakmepucmuku 8b1xo0Hol yenu TTP cepuu HD-e @44.VA

Mapametp 3HayeHune
HomuHanbHbIi Tok TTP 10A [ 25A [ 40A
TUn BLIXOAHLIX CumucTopsl (TRIAC)
CUIOBbIX 3NIEMEHTOB
Tun KOMMYTUPYEMON CETH OpHodasHas
Bug kommyTMpyemoro Mepemenbii
TOKa
Bug kommyTaumm: ®a3oBoe ynpaBneHue CMMMCTOPOM
MuHMMAnbHBIA KOMMYTUPYEMBbIRA TOK 0,1A
MakcuMarbHblit KOMMYTUPYeMblit TOK 10A [ 25A [ 40A
TOK yTeYKM B 3aKPbITOM COCTOSIHUM <10 MA
CkopocTb HapacTaHus Toka (di/dt) 50 A/mke
MakcumanbHbIA UMMynbC TOKa BO BKMIOYEHHOM CO- 120 A 300 A 40 A
cTosiHMM (< 10MmC)
[lnanasoH perynnpoBaHns HanpsxeHus 10... 440 VAC
HomuHanbHoe HanpshkeHne NUTaHNUs Harpysku 220/380 VAC
[lonycTumoe OTKIOHEHWE BbIXOLHOTO HANPSKeHWs +5 VAC
[NapeHne HanpsXeHUs Ha CUMOBbIX KNeMMax pene <3 VAC
YacToTa MCTOYHMKA NUTAHUS Harpy3ku 50 'y

' - pexomeHdyemas mapka pesucmopa Cl14-2Ma (mowHocmb He mexee 0,5 Bm).
2 — paboyuli duana3oH ynpaensiowezo cueHana cocmasnsem 2...10 B. Mpu omcymemeuu / 06pbige ynpagnsiowe2o cueHana unu
npu e2o 3Hayeruu < 2 VDC 8 yenu Haepy3sku 6ydem npucymcmeosamb MUHUMarbHbIU yposeHb HanpsxeHus < 10 VAC.
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Tabnuya 17 - xapakmepucmuku ebixodHol yenu TTP cepuu HD-e e44.VA (npodomxerue)

Mapametp 3HayeHune
MakcumansHOe NKOBOE HanpsiKeHne 900 VAC (9 knacc)
Tennosoe CONPOTUBMEHWE . 2.21°C/ Br 125 °C/ Br 113 °C/Br
nepexop — ocHosaHue (Rthjc)
CKOpOCTb HapacTaHus HanpsKeHWs: 500 B/ikc

B 3akpbiToM cocTosiHuu (dV/dt)

12t (< 10 mc) 128 A2c [ 450 A2c [ 840 A2c

CocTosHve pene npu obpbiBe 6o oTCyTCTBUN

Bknto4eHo ¢ MUHUMATbHBIM BbIXOAHbLIM HanpaxeHuem
BXOAHOro curHana

3J'|eKTpI/NeCKaFI NPOYHOCTb U3onAaumMn

2500 V B TeyeHmne 1 MUHyTHI
(kopmyc / BX. Lienb)

SJ'IeKTpI/I"IECKaﬂ NPOYHOCTb U3onAayun

2500 V B TeyeHmne 1 MUHyTHI
(kopmyc / BbIX. Lienb)

ConpoTuBneHue n3onsaummn 500 MOwm (npu 500 VDC)
Tabnuya 18 — xapakmepucmuku 8bixo0Hol yenu TTP cepuu HD-e @22.10U
Mapametp 3HayeHune
HomuHanbHbIi Tok TTP 10A [ 25A [ 40A

Tun BbIXOAHbIX

CumucTops! (TRIAC)
CMIOBbIX 3NEMEHTOB

Tun KOMMYTUPYEMON CETH OpHogpasHas

Bua koMmyTHpyemoroToka lMepeMeHHbIN

Bua kommyTauum: ®a3oBoe ynpasneHne CUMUCTOPOM
MUWHUManbHbIA KOMMYTUPYEMBINA TOK 0,1A

MakcumasnbHbIi KOMMYTUPYEMbI TOK 10A [ 25A [ 40A
TOK yTEYKN B 3aKPbITOM COCTOSIHUM <10 MA

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

MakcumanbHbIA UMMybC TOka BO BKMIOYEHHOM COCTO- 120 A 300 A 40 A
AHMM (< 10mc)

[lnanasoH perynnpoBaHns Hanpsxenus 10...220 VAC

HomuHanbHoe HanpskeHne NUTaHUsa Harpy3aku 220VAC

[lonycTumoe OTKIOHEHWE BbIXOAHOTO HaNPSKeHus +15 VAC

[NapeHne HanpsKeHNs Ha CUMOBbIX KNEMMax pene <3 VAC

YacToTa MCTOYHMKA NUTAHUS Harpy3ku 50 'y

MakcumanbHOe NKOBOe HanpsKeHne 600 VAC (6 knacc)

Tennosoe conpoTuBneHue
nepexof — ocHosaHue (Rthjc)
CKopOCTb HapacTaHust HanpsikeHns 500 B/wikc
B 3akpbiToM cocTosiHuy (dV/dt)

2t (< 10 mc) 128 A [ 450 A2 | 840 A2c

Mpw BKIKOYEHUM [ONYCKAETCH UMNYNbC HOMUHAMb-
HOTO HaNpsYKEHVS, anee BKIOYEHO C MUHMMAb-
HbIM HanpsikeHMeM nuTaHus

2,21 °C/ Bt 1,25 °C/ Bt 1,13 °C/ Bt

CocrtosiHie pene npu 0bpbiBe NGO OTCYTCTBUM BXOA-
HOro curHana

OnekTpuyeckast NPOYHOCTb 30NSALMN
(4enb ynp. / BbIX. LieMb)
OnekTpuyeckast NPOYHOCTb M30NSALMN
(kopnyc / BX. Lienb)

OnekTpuyeckast NPOYHOCTb M30NSLMN
(kopnyc / BbIX. Lienb)

ConpoTusneHue naonsauum 500 MOwm (npu 500 VDC)

2500 V B TeueHre 1 MUHYTbI

2500 V B TeueHne 1 MUHYTbI

2500 V B TeueHure 1 MUHyTbI
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Tabnuya 19 - xapakmepucmuku bixodHol uenu TTP cepuu HD-ee25.LA (< 40 A)

Mapametp 3HayeHune
HoMuHanbHbi Tok TTP 10 A [ 25A [ 40A
Tun BbiX0HbIX CumucTopsl (TRIAC)
CMUIOBbIX 3NEMEHTOB
Tun KOMMYTUPYEMON CETH OpHodhasHas
Bun kommyTrpyemoro MepemeHHbii
TOKa
Bug kommyTaumm: ®a30B0e ynpasneHne CUMUCTOPOM
MUHMMAnNbHBIA KOMMYTUPYEMBbIA TOK 0,1A
MakcumanbHbIin KOMMYTUPYEMbIIl TOK 10A [ 25A [ 40A
TOK yTeYKM B 3aKPLITOM COCTOSIHUM <10 MA
CkopocTb HapacTaHus Toka (di/dt) 50 A/mke
MakcmanbHbI IMMYNbC TOKa BO BKIIOYEHHOM CO- 120 A 300 A 40 A
cTosiHuM (< 10mc)
[lnanasoH perynunpoBaHns HanpsxeHus 10...250 VAC
HomMuHanbHoe HanpskeHue NUTaHUs Harpysku 220VAC
[lonycTumoe OTKNOHEHWE BbIXOAHOMO HANPSKEHNS +10 VAC
[MapeHne HanpsKeHNs Ha CUNOBbIX KNeMMax pene <3 VAC
YacToTa MCTOYHMKA NUTAHUS Harpy3ku 50 Ny
MakcumanbHoe NKOBOe HanpsKeHne 900 VAC (9 knacc)
Tennosoe conpotusneriue 2,21°C/ Br 1,25 °C/ BT 1,43 °C/ BT
nepexog — ocHoBaHue (Rthjc)
CKopoCTb HapacTaHus HanpsikeHns 500 B/MKc
B 3aKpbITOM cocTosHUM (dV/dt)
2t (< 10 mc) 128 A% | 450 A2c | 840 A2c

CocTosiHve pene npu 0b6pbiBe NGO OTCYTCTBUM
BXOAHOTO CUrHana

lpw BKNKOYEHUM AONYCKAETCS UMMYTLC HOMUHAMBHOMO
HanpaxeHus, nanee BKNHOYEHO C MUHUMambHbIM
HanpaxXeHnem nutaHua

OnekTpuyeckas npOYHOCTb U30NSLUM
(uenb ynp. / BbIX. Lenb)

2500 V B TeyeHne 1 MUHYTbI

OnekTpuyeckas npOYHOCTb U30NSLUM
(kopnyc / BX. Lenb)

2500 V B TeueHre 1 MUHYTbI

OnekTpuyeckas npOYHOCTb U30NSLUM
(kopnyc / BbIX. Lienb)

2500 V B TeyeHre 1 MUHYTbI

ConpoTuBNEHe U3oMALMM

500 MOw (npvn 500 VDC)

Tabnuya 20 — xapakmepucmuku 8bixo0Hol yenu TTP cepuu HD-ee25.LA (= 60 A)

Mapametp 3HaveHue
HomuHanbHbI Tok TTP 60 A [ 80A
Tun BbIXOAHbBIX CUIMOBbIX ANEMEHTOB Cumuctopsl (TRIAC)
Tun KOMMYTUpPYEMON CETH OpHodasHas
Bua koMmyTupyemoro Toka lMepeMeHHbIN
Bua kommyTaumm: da3oBoe ynpasneH1e CMMUCTOPOM
MuHMMAnNbHBIA KOMMYTUPYEMBbI TOK 0,1A
MakcumanbHblid KOMMYTUPYEMbII TOK 60 A [ 80A
TOK yTeYKN B 3aKPbITOM COCTOSIHUM <10 MA
CkopocTb HapacTaHus Toka (di/dt) 50 A/mke
MakcvmanbHbIit UMAYNbC TOKa BO BKIKOYEHHOM COCTO- 780 A 1000 A
sHUM (< 10mc)
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Tabnuya 20 - xapakmepucmuku 8bixodHol yenu TTP cepuu HD-ee25.LA (= 60 A) (npodomkeHue)

Mapametp 3HayeHune
[lnanasoH peryn1poBaHus HanpskeHus 10...250 VAC
HomuHanbHoe HanpskeHne NUTaHNs Harpy k1 220VAC
[lonycTMOe OTKIOHEHME BbIXO[HOMO HaNPSKeHNs +10 VAC
[NafjeHne HanpsKeHUs Ha CUMOBbIX KNeMMax perne <3VAC
YacToTa MCTOYHMKA NUTAHUS Harpy3Kku 50 'y
MakcumanbHoe NKOBOe HanpsKeHne 900 VAC (9 knacc)
Tennosoe conpoTuBrerne 0,67 °C/ BT 0,52 °C/ Br
nepexop — ocHoBaHue (Rthjc)
CKOpOCTb HapacTaHWst HanpsXKeHWs B 3aKPLITOM 500 B/ikc
coctosiHu (dV/dt)
12t (< 10 mc) 1800 A2c [ 3200 A%

CocTosHve pene npu obpbiBe M1Mbo oTCyTCTBUN
BXO[JHOTO CurHana

|-|pVI BKIMKOYEHUKU aonyckaeTca MMnynbCc HOMUHanb-
HOro HanpsxeHud, Aanee BKNKYEHO C MUHUMaANb-
HbIM HanpsXeHnem niutTaHna

OneKTpuyeckas NPOYHOCTb U30NSALUM
(uenb ynp. / BbIX. Lienb)

2500 V B TeueHne 1 MUHYTHI

OnekTpuyeckast NPOYHOCTb M3ONSLMN
(kopmyc / BX. Lienb)

2500 V B TeueHne 1 MUHYTHI

OneKTpuyeckas NPOYHOCTb U30NSALMM
(kopnyc / BbIX. Lienb)

2500 V B TeyeHre 1 MUHYTbI

ConpoTuBneHe 13onsuum

500 MOw (npu 500 VDC)

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

Mapametp

3HayeHue

Temneparypa okpyxatoLlei cpegpl

-30...+70 °C

OxnaxgeHve

BosayLwHoe

Matepuwan ocHoBaHus

Mezab HuUKenupoBaHHas;
AntomuHui (ans cepum HD-e 22.10U)

Macca

VIHAvKaLms Hanu4us ynpasnsioLero curHana CseToamogHas

KpenneHue BMHTaMW Ha MIOCKOCTb WM paguaTop oxna-
Tun MoHTaxa

XOEeHus

<150r;

<135 (ans cepun HD-e 022.10U)

3.4.2 Mogudukaumm 1 HOMUHaNbHbIE TOKKM

Tabnuya 22 — modugbukayuu u HomuHanbHble moku TTP ceputi HD-e e44.VA /22.10U / 25.LA

Moaudukauusa TTP HoMuHanbHbIN TOK Harpy3sku

HD-ee44.VA
HD-1044.VA 10A
HD-2544.VA 25A
HD-4044.VA 40 A

HD-e22.10U
HD-1022.10U 10A
HD-2522.10U 25A
HD-4022.10U 40 A
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Tabnuya 22 — moOughukayuu u HoMuHanbHble moku TTP cepuli HD-e 44.VA /22.10U / 25.LA (npodomxkeHue)

Mogudmkauus TTP HoMuHanbHbIN TOK Harpy3sku
HD-ee25.LA
HD-1025.LA 10A
HD-2525.LA 25A
HD-4025.LA 40 A
HD-6025.LA 60 A
HD-8025.LA 80 A

3.4.3 FabapuTHble pazmepsbl
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3.4.4 CxeMbl nogKno4eHus
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PucyHok 17 — cxema nodkntoveHust TTP ceputi HD-e @25.LA
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PucyHok 18 — cxema nodkmoveHuss TTP cepuli HD-e ©22.10U

[Mpn ynpaBneHun MHAYKTUBHOM Harpy3koit He0BXOAUMO YCTaHOBUTL BapUCTOP NapaniensHo
Lienu Harpysku
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3.5 TexHuueckue xapakrepuctuku TTP cepum HDH-e 044.ZD3
OLIHO(*)aSHbIe 06Ll.lel'|p0MbILLIJ'IeHHbIe TBEPAOTENbHbIE peEne aTon Cepun npenHasHayeHbl Ana

KOMMYTaLK Lienei NUTaH!s MOLLHbLIX Harpy3oK B 04HO(A3HON UNK TpeXdasHom ceTu.

3.5.1 TexHnyeckue xapaKTepucTUKM

Tabnuya 23- xapakmepucmuku exodHoli yenu TTP cepuu HDH-ee44.ZD3

Mapametp

3HavyeHue

Mogenb TTP

HDH-e44.ZD3

Tun ynpaBnsitoLLEero curHana

[MCKPETHBIN CUrHan HanpskeHus

[nanasoH HanpsbkeHus ynpaensioLero curHana 3...32VDC
HanpskeHune rapaHTMpOBaHHOIO BKITOYEHNS >3VDC
HanpsxeHune rapaHTUpOBaHHOrO BbIKIIOYEHUS <1VDC

Tok noTpebneHus Lienv ynpaeneHus < 18 mA (0,5 MA)

Bpems BkntoveHus

<10 mc npu f=50 Iy

BpeMﬂ BbIKMK4YeHNa

<10 mc npu f=50 Iy

MakcumanbHas YacTota nepekn4yeHua

<50 Iy npw =50 Iy

Tabnuya 24 — xapakmepucmuku 8bixo0Hol yenu TTP cepuu HDH-e44.ZD3 (< 80 A)

Mapametp

3HayeHue

HomuHanbHbIn Tok TTP

60 A

[ 80A

Tun BbIXOAHBIX CUNOBbLIX AIEMEHTOB

SCR - TupucTop

Tun KOMMYTUpyemoi ceTu

o OpHodasHas;
o TpexdasHas?;

Bz KoMMYTUpyeMoro Toka

lMepeMeHHbIi

Bug koMmyTaLum:

C KoHTponem nepexopa Yepes «0»

MUHUManbHBIA KOMMYTUPYEMBINA TOK 0,1A

MakcumanbHbIin KOMMYTUPYEMbIil TOK 60 A 80 A
TOK yTeUK! B 3aKpbITOM COCTOSHN <10 MA

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

MakcumanbHbI IMMYNbC TOKa BO BKIKOYEHHOM COCTO- 880 A 1200 A
AHMM (< 10mc)

[lnanasoH HanpskeHus MMTaHUS Harpyaku 40...440 VAC

YacToTa UCTOYHMKA NUTAHUS Harpy3ku 50 'y

MakcumanbHOe NKOBOe HanpsKeHne 900 VAC (9 knacc)

Tennosoe conpoTuBneHue . 0.65 °C/ B 0.49 °C/ Br
nepexop — ocHosaHue (Rthjc)

[NageHvne HanpsKeHUs B KOMMYTUPYEMON Lieni BO <16V

BKITIOYEHHOM COCTOSIHUM -

CKOpOCTb HapacTaHWs HanpsKeHWs! 500 B/wikc

B 3akpblTom cocTosiHuy (dV/dt)

2t (< 10 mc) 2400 Ac | 4000 Ac

OnekTpuyeckast NPOYHOCTb M30NSALMN
(4enb ynp. / BbIX. LieMb)

2500 V B TeueHre 1 MUHYTbI

OnekTpuyeckast NPOYHOCTb M30NSALMN
(kopnyc / BX. Lienb)

2500 V B TeueHne 1 MUHYTbI

1 - Ans komMMymayuu mpexgasHol Haepysku ycmaHasnueaemcsi 00Ho TTP Ha kaxdyto ¢hasy. [Jonycmumbie CXeMb 8KITOYEHUS!

Hazpy3Ku: «38e30a», «38e30a C Helimparbioy, «Mpey2orbHUK»
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Tabnuya 24 - xapakmepucmuku 8bixodHol yenu TTP cepuu HDH-e044.ZD3 (< 80 A) (npodonxeHue)

Mapametp 3HayeHune
OneKTpuyeckas NPOYHOCTb N30NALMM
(kopryc / BbIX. Lienb)

ConpoTuBneHue n3onsaummn 500 MOwm (npu 500 VDC)

2500 V B TeueHne 1 MuHyTBI

Tabnuya 25 - xapakmepucmuku 8bixodHol yenu TTP cepuu HDH-ee44.ZD3 (= 100 A)

MapameTp 3HayeHue
HomuHanbHbIi Tok TTP 100 A [ 120A
Tun BbIXOAHbIX CUMOBbLIX 3MIEMEHTOB SCR - TMpucTop

o OpHodasHas;

Tun KOMMyTUpYEMOil ceTu
Py o TpexdasHas?;

Bua koMmyTupyemoro Toka lMepeMeHHbIA

Bua kommyTauum: C KkoHTponem nepexopa yepe3 «0»
MUHMMAnNbHBIA KOMMYTUPYEMBbIA TOK 0,1A

MakcumanbHbIin KOMMYTUPYEMbIi TOK 100 A | 120 A
TOK YTEYKN B 3aKPLITOM COCTOSIHUM <10 MA

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

MakcumanbHbI IMMYNbC TOKa BO BKIIOYEHHOM COCTO- 1600 A 1800 A
AHUM (< 10mc)

[lnanasoH HanpskeHUs MMTaHUS Harpysku 40...440 VAC

YacToTa MCTOYHMKA NUTAHUS Harpy3ku 50 Ny

MakcumanbHoe NMKOBOE HanpsikeHue 900 VAC (9 knacc)

Tennosoe conpoT1BreHue . 0.39 °C/ B 0.34 °C/ Br
nepexog — ocHoBaHue (Rthjc)

[ManeHre HanpsKeHns B KOMMYTUPYEMON Lienk BO <16V

BKITIOYEHHOM COCTOSIHUM '

CKopoCTb HapacTaHWs HanpsixeHns 500 B/MKc

B 3aKpbITOM cocTosHuM (dV/dt)
2t (< 10 mc) 6000 A2c | 8500 A%
OnekTpuyeckas NPOYHOCTb M30NALMN
(uenb ynp. / BbIX. Lenb)
OnekTpuyeckas NPOYHOCTb M30NALMN
(kopnyc / BX. Lienb)

OnekTpuyeckast NPOYHOCTb M30NALMMN
(kopnyc / BbIX. Lienb)

ConpoTuBnexme nsonsauum 500 MOwm (npu 500 VDC)

2500 V B TeyeHne 1 MUHYTbI

2500 V B TeyeHne 1 MUHyTbI

2500 V B TeyeHne 1 MUHyTbI

Tabnuya 26— obwue mexHuyeckue xapakmepucmuku TTP cepuu HDH-e e44.ZD3

Mapametp 3HayeHue
Temnepatypa okpyxatoLen cpefp! -30...470 °C
OxnaxgeHve BosgywiHoe
Martepuan 0CHOBaHus! Meab HWKenupoBaHHas

VIHAVKaLms Hanu4us ynpaBnsioLero curHana CseToamopHas

KpenneHue BMHTaMW Ha MIIOCKOCTb Ha pafnaTop ¢ BEHTH-
NATOPOM

Macca <150r

Tun MoHTaxa

1 - Ans komMMymayuu mpexgasHol Haepysku ycmaHasnueaemcsi 00Ho TTP Ha kaxdyto ¢hasy. [Jonycmumbie CXeMb 8KITOYEHUS!
Hazpy3Ku: «38e30a», «38e30a C Helimparbioy, «Mpey2orbHUK»
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3.5.2 MoaudmkaLmumu n HoMMHanbHbIE TOKM

Tabnuya 27 — moducpukayuu u HoMuHaseHble moku TTP cepuu HDH-e44.ZD3

Mogudmkauus TTP HoMuHanbHbIN TOK Harpy3sku
HDH-6044.ZD3 60 A
HDH-8044.ZD3 80 A
HDH-10044.Z2D3 100 A
HDH-12044.Z2D3 120 A

3.5.3 FabapuTHble pazmepsbl
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PucyHok 20 - cxema nodkmtoveHusi TTP cepuu HDH-e44.ZD3

Shpabnsouui
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[Mpu ynpaBneHnn MHAYKTUBHOM Harpy3koi He0BXoANMMO YCTaHOBUTbL BApUCTOP NapaniensHo
Lieni Harpysku

3.6 TexHnueckue xapakrepuctukn TTP cepuit BDH / SBDH-e 44.ZD3

BDH-e 44.7D3 — ogHoasHble TBEpAOTENbHbIE PENe B KOPMYCe NPOMBILLIEHHOTO CTaHaapTa.
SBDH-e e44.7D3 — cepusi B Kopnyce yMeHbLUEHHbIX rabaputoB. MpegHasHaveHbl Ans KOMMyTaLum
Lienei MUTaHN MOLLHBIX HArpy30K Pe3V CTUBHOTO W MHAYKTUBHOTO Tuna B 0gHOGa3Ho! unv Tpexdas-
HOW ceTu. [lnanasoH HOMMHamNbHbIX TOKOB — 0 250 A.
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3.6.1 TexHuYecKue xapaKTepUCTUKM

Tabnuya 28 — xapakmepucmuku exodrol uenu TTP ceputi BDH/ SBDH-ee44.ZD3

Mapametp

3HavyeHue

Mopgens TTP

BDH-ee44.7D3

| SBDH-ee44.7D3

Tun ynpaensitoLLEro curHana

[IMCKPETHBbIN CUrHan HanpsKeHNs

[nanasoH HanpsbkeHus ynpaensioLero curHana 3...32VDC
HanpsxeHune rapaHTMpOBaHHOIO BKITOYEHNS >3VDC
HanpsxeHune rapaHTUpOBaHHOrO BbIKIIOYEHNS <1VDC

Tok noTpebreHus Lenu ynpaenexus

<15 mA (20,5 MA)

[ <16 MA (£0,5 MA)

Bpems BkntoveHus

<10 mc npu f=50 Iy

BpeMﬂ BbIKMKO4YeHNA

<10 mc npu f=50 Iy

MakcumanbHas YacTota nepeknYyeHna

<50 Iy npw =50 Iy

Ty KNeMM Lienu ynpasneHus

Pa3sbem Faston cepum 0,110"

Tabnuya 29 — xapakmepucmuku bixodHol yenu TTP cepuu SBDH-ee44.ZD3 (< 100 A)

Mapametp 3HayeHune
HomuHanbHbI Tok TTP 60 A [ 80A [ 100 A
Tun BbIXOAHbIX SCR - pucTop
CMIOBbIX 3NEMEHTOB

. o OpHodasHas;

Tun KOMMyTUpyeMOil ceTn « TpexcasHast’
Bug kommyTMpyemoro MepemeHHbii
TOKa
Bug kommyTaumm: C koHTponem nepexopa yepe3s «0»
MUHUManbHbIA KOMMYTUPYEMBINA TOK 0,1A
MakcumasnbHbIi KOMMYTUPYEMbI TOK 60 A | 80 A | 100 A
TOK yTEYKN B 3aKPBITOM COCTOSIHUM <10 MA
CkopocTb HapacTaHus Toka (di/dt) 100 A/mkc
MakcmanbHbI IMNYNbC TOKa BO BKIIHO- 960 A 1350 A 1800 A
YeHHOM cocTosiHuK (< 10mc)
[lnanasoH HanpskeHus nuTanus Harpyskm | 40...440 VAC
YacToTa MCTOYHMKA NUTAHUS Harpy3ku 50 'y
MakcumanbHoe NKOBOe HanpsKeHne 1200 VAC (12 knacc)
Tennosoe conporuenerie. 0,65 °C/ Br 0,49 °C/ Bt 0,39 °C/ Br
nepexop — ocHosaHue (Rthjc)
[NageHne HanpsKeHns B KOMMYTUPYEMON <16V
Lieny BO BKMKYEHHOM COCTOSIHUM -
CKOpOCTb HapacTaHWs HanpsKeHWs! 500 B/wikc
B 3akpbiToM cocTosiHuy (dV/dt)
2t (< 10 mc) 2400 Ac | 4050 A2 | 6000 A2c

OnekTpuyeckast NPOYHOCTb 30NSALMN
(4enb ynp. / BbIX. LieMb)

2500 V B TeyeHmne 1 MUHyTHI

OnekTpuyeckast NPOYHOCTb 30NSALMN
(kopnyc / BX. Lienb)

2500 V B TeyeHne 1 MUHyTHI

OnekTpuyeckast NPOYHOCTb 30NSALMN
(kopnyc / BbIX. Lienb)

2500 V B TeyeHmne 1 MUHyTHI

ConpoTuBNEHe M3onaLum

500 MOw (npu 500 VDC)

1 - Ans komMMymayuu mpexcgasHoll Haepysku ycmaHasnueaemcsi 00Ho TTP Ha kaxdyto ¢hasy. [Jonycmumbie CXeMbl 8KOYEHUS
Hazpy3Ku: «38e30a», «38e30a C Helimparbioy, «Mpey2orbHUK»
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Tabnuya 30 — xapakmepucmuku 8bixodHol uenu TTP cepuu SBDH-ee44.ZD3 (= 120 A)

MNapametp 3HayeHne

HomuHanbHbI Tok TTP 120 A 150 A
Twn BbIXOAHBIX CUMOBbLIX 3MEMEHTOB SCR - TpucTop

. o OpHodasHas;
Twvn KoMMyTUpyeMOil ceTn « Tpexcbasrast’
Bua koMMyTHpyemoro Toka [MepeMeHHbIn
Bug kommyTaumm: C KkoHTponem nepexopa vepes «0»
MuHMMAnNbHBIA KOMMYTUPYEMBbIA TOK 0,1A
MakcumanbHbIin KOMMYTUPYEMbII TOK 120 A | 150 A
ToK yTeyK B 3aKPLITOM COCTOSIHUM <10 MA
CkopocTb HapacTaHus Toka (di/dt) 100 A/mkc
MakcumanbHbI IMMYNbC TOKa BO BKIIOYEHHOM COCTO- 2000 A 2600 A
AHUM (< 10mc)
[lnanasoH HanpskeHUs MUTaHUS Harpysku 40...440 VAC
YacToTa MCTOUHIKA MUTaHNS Harpy3Kki 50Ty
MakcumanbHoe NiKoBoe HanpsikeHne 1200 VAC (12 knacc)
Tennosoe CONpoTUBNEHNE . 034 °C/ Bt 0.27 °C/ Bt
nepexop — ocHosaHue (Rthjc)
[MapeHve HanpsiKeHns B KOMMYTUPYEMOA Lienk BO <16V
BKIMIOYEHHOM COCTOSIHUM —
CKopoCTb HapacTaHus HanpsikeHns 500 B/MKc
B 3akpbITOM cocTosHMM (dV/dt)
2t (< 10 mc) 8700 A2 13600 A2c

OnexTpuyeckast NPOYHOCTb M30NSLMN
(uenb ynp. / BbIX. Lienb)

2500 V B TeueHue 1 MUHYTBI

OnexTpuyeckast MPOYHOCTb 3ONSILMN
(kopnyc / BX. Lienb)

2500 V B TeyeHue 1 MUHYTBI

OnekTpuyeckas npOYHOCTb U30NSLUM
(kopnyc / BbIX. Lienb)

2500 V B TeyeHne 1 MUHYTbI

ConpoTusneHue naonsaummn

500 MOw (npu 500 VDC)

Tabnuya 31 — xapakmepucmuku ebixodHol yenu TTP cepuu BDH-ee44.ZD3 (< 150 A)

Mapametp

3HaveHue

HomuHanbHblit Tok TTP 100 A

[120A [150A

Tun BbIXOAHbIX
CUIMOBbIX 3NIEMEHTOB

SCR - Tupuctop

Tun KOMMyTUpYyEMON ceTn

o OpHodasHas;
o TpexdasHas';

Bua kommyTupyemoro
TOKa

lMepemeHHbli

Bua kommyTauum:

C koHTponem nepexopga Yepe3s «0»

1 - Ans komMMymayuu mpexgasHol Haepysku ycmaHasnueaemcsi 00Ho TTP Ha kaxdyto ¢hasy. [Jonycmumbie CXeMb 8KITOYEHUS!

Hazpy3Ku: «38e30a», «38e30a C Helimparbioy, «Mpey2orbHUK»
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Tabnuya 31 - xapakmepucmuku 8bixodHol yenu TTP cepuu BDH-e44.ZD3 (< 150 A) (npodonxeHue)

Mapametp 3HayeHune
MwHUManbHbI KOMMYTUPYEMbIA TOK 01A
MakcManbHbIi KOMMYTUPYEMbI TOK 100 A [ 120A [ 150 A
TOK yTeuK B 3aKpbITOM COCTOSHUM <10 MA
CkopocTb HapacTaHus Toka (di/dt) 100 A/mkc
MakcmanbHbI IMMYNbC TOKa BO BKITHO- 1800 A 2000 A 2600 A
YeHHOM cocTosHMK (< 10mc)
[lnanasoH HanpskeHns nutanus Harpysk | 40...440 VAC
YacToTa MCTOYHMKA NUTAHUS Harpy3Kku 50 'y
MakcumanbHoe NkoBoe HanpsxeHue 1100 VAC (11 knacc
Tennosoe conpotuanetie 0,39 °C/ Br 0,34 °C/ Br 0,27 °C/ Br
nepexop — ocHoBaHue (Rthjc)
lMapeHve HanpskeHns B KOMMYTUPYEMOit <16V
L{eny BO BKIMIOYEHHOM COCTOSIHUM '
CKOpOCTb HapacTaHns HanpskeHus 500 B/wic
B 3akpbiToM cocTosiHuy (dV/dt)
12t (< 10 mc) 7200 A%c | 9800 A2c [ 12800 Ac

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

2500 V B TeyeHmne 1 MuHyTHI

OnekTpuyeckast NPOYHOCTb M3ONSLMN
(kopmyc / BX. Lienb)

2500 V B TeyeHmne 1 MuHyTHI

OnekTpuyeckas NPOYHOCTb U30NSALUM
(kopnyc / BbIX. Lienb)

2500 V B TeyeHmne 1 MUHyTHI

COI'IpOTVIBJ'IeHVIe nsonauun

500 MOw (npu 500 VDC)

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

Mapametp

3HaueHue

HomuHanbHblit Tok TTP

200 A

[ 250A

Tun BbIXOAHBIX CUIMOBbIX ANEMEHTOB

SCR - TupucTop

Tun KOMMyTUpYEeMON ceTn

o OpHodasHas;
o TpexdasHas?;

Bua KOMMYTHPYEMOro Toka

lepeMeHHbIi

Bua KOMMyTauuu:

C KoHTponem nepexopa Yepes «0»

MuHMManbHBIA KOMMYTUPYEMBbI TOK 0,1A

MakcumanbHblin KOMMYTUPYEMbII TOK 200 A [ 250 A

TOK yTeYKM B 3aKPbITOM COCTOSIHUM <10 MA

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

MakcumanbHbIit IMNYNbC TOKa BO BKIKOYEHHOM COCTO- 3000 A 3500 A
sHUN (< 10mc)

[lnana3oH HanpskeHus IMTaHUS Harpy3ku 40...440 VAC

YacToTa MCTOYHMKA NUTAHUS Harpy3ku 50 'y

MakcumanbHoe NiKOBOe HanpsKeHne 1100 VAC (11 knacc)

Tennosoe conpoTUBnEHNE 0.21 °C/ Br 0.16 °C/ Br

nepexof — ocHosaHue (Rthjc)

1 - Ans kommymayuu mpexgasHol Haepy3ku ycmaHaenueaemcs 00HO TTP Ha kaxdyro ¢hasy. [lonycmumMbie CXeMbI BKITHOYEHUS!
Hazpy3Ku: «38e30a», «38e30a C Helimparbioy, «Mpey2orbHUK»
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Tabnuya 32 - xapakmepucmuku 8bixodHol yenu TTP cepuu BDH-e44.ZD3 (= 200 A) (npodonxeHue)

Mapametp 3HayeHune
[NapeHve HanpskeHns B KOMMYTUPYEMON Lienu BO <16V
BKIMOYEHHOM COCTOAHUMU -
CKOpOCTb HapacTaHWs HaNPSKEHUS!
P P p 500 B/mkc

B 3aKpbIToM cocTosHuM (dV/dt)
12t (< 10 mc) 26500 A% [ 45000 Ac
OneKTpuyeckas NPOYHOCTb U30NALMM
(uenb ynp. / BbIX. Lienb)
OneKTpuyeckas NPOYHOCTb U30NALUM
(kopmyc / BX. Lienb)

OneKTpuyeckas NPOYHOCTb U30NSALUM
(kopmyc / BbIX. Lienb)

2500 V B TeueHne 1 MuHyTBI

2500 V B TeueHne 1 MuHyTBI

2500 V B TeyeHmne 1 MUHYTbI

ConpoTuBneHue n3onsaummn 500 MOwm (npu 500 VDC)

Tabnuya 33 - obwue mexHuyeckue xapakmepucmuku TTP cepuli BDH / SBDH-e 44.ZD3

Mapametp 3HayeHune
Temneparypa okpyxatoLlei cpefbl -30...+70 °C
OxnaxgaeHue BoapayHoe
Martepuan ocHoBaHus Megb HUKenupoBaHHas

VIHAVKaLMS Hanu4ms ynpaBnsowero curHana CsetogumopgHas

KpenneHue BUHTaM Ha MOCKOCTb Ha panaTop C BEHTH-
NATOPOM

<180 r gns cepum SBDH-e 044.7D3

< 2351 gns cepun BDH-e044.7D3

Tun MoHTaxa

Macca

3.6.2 Mogudmkaumm n HOMUHaNbHbIE TOKM
Tabnuya 34 — modughukayuu u HoMuHanbHble moku TTP cepuli BDH / SBDH-e 44.ZD3

Moaudukauusa TTP | HomuHanbHbI TOK Harpy3ku
SBDH-e44.ZD3
SBDH-6044.ZD3 60 A
SBDH-8044.ZD3 80 A
SBDH-10044.2D3 100 A
SBDH-12044.ZD3 120 A
SBDH-15044.2D3 150 A
BDH-ee44.ZD3
BDH-10044.ZD3 100 A
BDH-12044.ZD3 120 A
BDH-15044.ZD3 150 A
BDH-20044.ZD3 200 A
BDH-25044.ZD3 250 A
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3.6.3 FabapuTHble pazmepsbl
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3.6.4 Cxema nopknioyeHus
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PucyHok 23 - cxema nodksoyeHuss TTP ceputi BDH / SBDH-e 44.ZD3

Lienu Harpysku

A

Tpu ynpaBneHn UHAYKTUBHOI Harpy3koi HeobX0aMMO YCTaHOBUTL BAPUCTOP NapannensHo

3.7 TexHnueckme xapaktepuctukn TTP cepuit GaDH / GwDH-e e ¢120.ZD3

TBepaoTenbHbIE Pene AaHHbIX CEPUN UCTIONb3YOTCA Anst oBecneyeHnst rapaHTMpOBaHHOMO 3a-
naca no TOoky Npy KOMMyTaLMW Harpy3oK C HenpeckaayembIM1 MyCKOBLIMU TOKaMy (CBapo4HOe 0Bopy-
[0BaHve, MOLLHAs MHAYKTUBHAS Harpyska, TpaHchopmaTopbl). [epekpbiBatoT camblil 60MbLLION Anana-

30H TOKOB Harpysku.

3.7.1 TexHn4eckne xapakTepUCTUKM

Tabnuya 35 — xapakmepucmuku exo0Hol yenu TTP cepuli GaDH / GwDH-e e @120.ZD3

Mapametp

3HaueHue

Mogens TTP

GaDH-e e120.ZD3 | GwDH-eee120.ZD3

Tun ynpasnsioLLero curHana

[IMCKPETHBbI CUrHan HanpsikeHus

[lnanasoH HanpsxeHUs ynpaBAsoLLEro curHana 3...32VDC
HanpsixeHne rapaHTUpPOBaHHOIO BKMKOYEHNS >3VDC
HanpsixeHue rapaHTUpOBaHHOIO BbIKMOYEHUS <1VDC

Tok noTpe6reHus Lenu ynpaenesus

<16 A (20,5 WA) [ <16 mA (20,5 wA)

Bpems BKntoveHus

<10 mc npu f=50 'y

Bpemsi BbIKNOYEHUS

<10 mc npu f=50 'y

MakcumanbHas YacTota nepekntyeHnsa

<50 'y npu =50 'y

Tun KNeMM Lienu ynpasnexus

Pasbem Faston cepum 0,110"

Tabnuya 36 — xapakmepucmuku 8bixo0Hol yenu TTP cepuu GaDH-eee120.ZD3

MapameTp

3HaveHue

HomuHanbHblit Tok TTP 500 A

| 600A | 800A

Tun BbIXOAHbIX
CUOBbIX 3NIEMEHTOB

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

Mapametp

3HayeHue

Twvn KOMMyTUpyeMOil ceTn

o OpHodasHas;
o TpexdasHas';

Bua kommyTMpyemoro
TOKa

lMepemeHHbIi

Bug koMmyTaLum:

C koHTponem nepexoga yepes «0»

MUHMMAnNbHBIA KOMMYTUPYEMBbIA TOK 05A

MakcumanbHbIi KOMMYTUPYEMbIA TOK 500 A [ 600 A [ 800 A

TOK yTeuK B 3aKpbITOM COCTOSHUM <10 vA

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

MakcmanbHbI IMMYNbC TOKa BO BKITHO- 5500 A 6500 A 9000 A
YeHHOM cocTostHuK (< 10mc)

[lnanasoH HanpskeHns nutanms Harpyskvm | 60...1000 VAC

YacToTa MCTOYHMKA NUTAHUS Harpy3Kku 50 My

MakcumanbHoe NkoBOe HanpsxeHue 1600 VAC (16 knacc

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

lMapeHve HanpskeHNs B KOMMYTUPYEMOt <16V

L{eny BO BKMKOYEHHOM COCTOSIHUM '

CKopoCTb HapacTaHWs HanpskeHus 500 B/wic

B 3akpblTOM cocTosiHuy (dV/dt)

12t (< 10 mc) 151250 A2c [ 217800 A2c [ 387200 A2c

OnekTpuyeckast NPOYHOCTb M30NSLMN
(uenb ynp. / BbIX. Lienb)

2500 V B TeueHue 1 MUHYTBI

OnexTpuyeckast NPOYHOCTb M30NSLMN
(kopnyc / BX. Lienb)

2500 V B TeueHue 1 MUHYTBI

OnekTpuyeckast NPOYHOCTb M30NSALMN
(kopnyc / BbIX. Lienb)

2500 V B TeueHue 1 MUHYTbI

ConpoTusneHue naonsaummn

500 MOw (npu 500 VDC)

Tabnuya 37 — xapakmepucmuku 8bixo0Hol yenu TTP cepuu GwDH-ee@120.ZD3
MNapametp 3HayeHune

HoMuHansHbI#i Tok TTP 500 A | 600 A | 800A
Tun BbIXOAHbIX SCR - pycTop
CMINOBbIX 3N1EMEHTOB

. o OpHodasHas;
Tvn KOMMYTUpyeMOoii ceTi « TpexdasHas:
Bua kommyTupyemoro MepemeHHbIi
ToKa
Bua kommyTaumm: C koHTponem nepexopga Yepe3s «0»
MuHMMAnNbHBIA KOMMYTUPYEMBbIA TOK 0,5A
MakcuMarnbHblit KOMMYTUPYeMblit TOk 500 A [ 600 A | 800 A
TOK yTEYKM B 3aKPbITOM COCTOSIHUN <10 MA

1 - Ans komMMymayuu mpexgasHol Haepysku ycmaHasnueaemcsi 00Ho TTP Ha kaxdyto ¢hasy. [onycmumbie CXeMb 8KITOYEHUS!
Haepy3Ku: «3ge3da», «38e30a ¢ Helimparbloy, «mpey2onbHUK»
2 — Ons KoMMymayuu mpexghasHol Haepysku ycmaHaeugaemesi 00HO TTP Ha kaxdyro ¢hasy. JonycmumMble CXeMbl 8KITHOYEHUS
Hazpy3Ku: «38e30a», «38e30a C Helimparbioy, «Mpey2orbHUK»
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Tabnuya 37 — xapakmepucmuku bixodHol yenu TTP cepuu GwDH-e e e120.ZD3 (npodomxeHue)

Mapametp 3HayeHune
CkopocTb HapacTaHus Toka (di/dt) 150 A/mkc
MakcvmanbHbIit UMAynbC Toka BO BKIHO- 5500 A 6500 A 9000 A
YeHHOM cocTosHuK (< 10mc)
[lnanasoH Hanpskerns nutanmus Harpyskn | 60...1000 VAC
YacToTa MCTOYHMKA NUTAHUS Harpy3Kku 50 'y
MakcumanbHoe N1KOBOE HanpsikeHue 1600 VAC (16 knacc
Ten0s0e conpoTueneye 0,08 °C/ Bt 0,07 °C/ Br 0,05 °C/ Br
nepexop — ocHoBaHue (Rthjc)
[MapeHve HanpskeHns B KOMMYTUPYEMOit <16V
L{eni BO BKMKOYEHHOM COCTOSIHUM '
CKOpOCTb HapacTaHns HanpsikeHus 500 BImic
B 3akpbiToM cocTosiHuy (dV/dt)
12t (< 10 mc) 151250 A2c [ 217800 A2c | 387200 Ac

OneKTpuyeckas NPOYHOCTb U30NSALMM
(uenb ynp. / BbIX. Lienb)

2500 V B TeyeHmre 1 MUHyTHI

OnekTpuyeckast NPOYHOCTb 30NN
(kopmyc / BX. Lienb)

2500 V B TeyeHmne 1 MUHyTHI

OneKTpuyeckas NPOYHOCTb U30NALMM
(kopnyc / BbIX. Lienb)

2500 V B TeyeHmne 1 MUHyTHI

ConpoTvBneHe 13onsuum

500 MOw (npu 500 VDC)

KWUOKOCTH

Temnepatypa oxnaxaatoLLen XuoKocTu +30...470°C
HomuHanbHoe AaBneHue oxnaxaaroLyen 0,3 MMa
KUAKOCTU

MakcumanbHoe fasnexue oxnaxgawowen | <0,8 MMa
KUAKOCTU

MuHUManbHbIit Hanop oxnaxaatoLuer >3 mic (0,4 m3/y)

Tabnuya 38 — obwue mexHuyeckue xapakmepucmuku TTP cepuli GaDH / GwDH-ee e 120.ZD3

Mapametp

3HaueHue

Temnepatypa okpyxatoLen cpefp!

-30...+70 °C

OxnaxgeHue

BosgywHoe ans cepum GaDH-e @ #120.ZD3,
BogsHoe ans cepun GwDH-e 0 120.ZD3

Matepuan ocHoBaHus

Meab HuKenupoBaHHas

VHavKaums Hanuuus ynpaBnsitoLero curHana CseToamonHasi

KpenneHue BMHTaMW Ha MIOCKOCTb Ha pafnaTop ¢ BEHTU-
Tun MoHTaxa

NATOPOM
Macca <1800r

3.7.2 Mogudukaumm 1 HOMUHaNbHbIE TOKK
Tabnuya 39 — modughbukayuu u HomuHanbHble moku TTP ceputi GaDH / GwDH-eee120.ZD3

Mogudmkauua TTP HoMuHanbHbIN TOK Harpy3sku
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 — modugpukayuu u HoMuHasbHble moku TTP ceputi GaDH / GwDH-e @@ 120.ZD3 (npodomkeHue)

Mogudmkauus TTP | HoMuHanbHbIN TOK Harpy3sku
GwDH-e ¢ ¢120.ZD3
GwDH-500120.Z2D3 500 A
GwDH-600120.Z2D3 600 A
GwDH-800120.Z2D3 800 A

3.7.3 FabapuTHble pazmepsbl
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3.7.4 Cxema nopknoyeHus
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PucyHok 28 - cxema noOksoyeHuss TTP cepuli GaDH / GwDH-e e 120.ZD3

A

Mpu ynpasneHn1 MHAYKTUBHOI Harpy3koi HeobX0aMMO YCTaHOBUTL BAPUCTOP NapannensHo
Lienu Harpysku

3.8 Texnuueckme xapakrepuctukn TTP cepuit HT-e044.ZD3 | ZA2

TpexdasHble obLenpombilneHHble TBepaoTtensHbie pene KIPPRIBOR atux cepuin npeaHasHa-
YeHbl 415 KOMMyTaLmuu TpexdasHol nubo Tpex 0aHOMA3HBIX Lienei NUTaHNs PE3VCTUBHON Harpysku.
ObecneunBatoT 0OHOBPEMEHHYHO KOMMYTaLMIO MO Kaxaon 13 3-x ¢as.

3.8.1 TexHn4eckmne xapakTepuUCTUKM
Tabnuya 40 — xapakmepucmuku 8xo0HbIx yenell TTP cepuli HT-ee44.ZD3 /ZA2

Mapametp

3HayeHue

Mogens TTP

HT-ee44.7D3 |

HT-ee44.ZA2

Tun ynpasngaLwero curdana

[CKPETHBbI CUrHan HanpsikeHns

[lnanasoH HanpsxeHns ynpaBAsioLLEro curHana 3...32VDC 90...250 VAC
HanpsixeHue rapaHTUpOBaHHOIO BKMKYEHNS >3VDC = 90VAC
HanpsixeHue rapaHTUpOBaHHOIO BbIKMOYEHUS <1VDC <10 VAC
Tok noTpebreHust Lienv ynpaeneHus <22 mA (20,5 MA) <35mA
Bpemsi BKntoveHus <10 mc npu f=50 'y < 10mc
Bpemsi BbIKIOYEHUS <10 mc npu f=50 'y < 40mc

MakcumanbHas YacTota nepekntyeHna

<50 'y npu =50 'y

<20 'y npu =50 'y

Tabnuya 41— xapakmepucmuku 8bixo0Hol yenu TTP cepuu HT-e44.ZD3 (< 40 A)

Mapametp

3HaveHue

HomuHanbHblit Tok TTP

10A [25A

[40A

Tun BbIXOAHbIX
CUIOBbIX 3NIEMEHTOB

Cumuctopsl (TRIAC)

Tun KOMMyTUpYyEMOil CeTH

o OpHodpasHas (Tpu rpynnbl);

o TpexdasHas no cxeme «3se3na», «3Be3aa C HeNTpanbtoy,

«TpeyronbHuK»;

Bug koMMyTUpyemoro Toka

lepeMeHHbIN

Bua kommyTauum:

C koHTponem nepexoga yepes «0»
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Tabnuya 41 - xapakmepucmuku ebixodHou uenu TTP cepuu HT-ee44.ZD3 (< 40 A) (npodonxeHue)

Mapametp 3HayeHune
MwHUManbHbI KOMMYTUPYEMbIA TOK 01A
MakcManbHbIi KOMMYTUPYEMbI TOK 10A [ 25A [ 40A
TOK yTeuku B 3aKpbITOM COCTOSIHUM <10 MA
CkopocTb HapacTaHus Toka (di/dt) 50 A/mke
MakcumanbHblit UMAYNbC Toka BO BKIHO- 120 A 300 A 410A
YeHHOM cocTosHMK (< 10mc)
[lnanasoH HanpskeHns nutanus Harpysk | 40...440 VAC
YacToTa MCTOYHMKA NUTAHUS Harpy3Kku 50 'y
MakcumanbHoe NKOBOe HanpsKeHne 900 VAC (9 knacc)
TennoBsoe CONpoTUBNEHNE . 2.23°C/ Br 127 °C/ B 115 °C/ Br
nepexop — ocHosaHue (Rthjc)
MazeHwe HanpsiKeHWs B KOMMYTUPYEMOit <16V
L{eny BO BKIMIOYEHHOM COCTOSIHUM -
CKOpOCTb HapacTaHns HanpskeHus 500 BImic
B 3akpblToM cocTosiHuM (dV/dt)
12t (< 10 mc) 85 Ac | 450 A2c | 840 A2c
OneKTpuyeckas NPOYHOCTb U30NALMM 2500V B TeveHute 1 MuHyTo
(uenb ynp. / BbIX. Lienb)
OneKTpuyeckas NPOYHOCTb U30NSALUM 2500V & TeveHMe 1 MuHyTHI
(kopmyc / BX. Lienb)
OneKTpuyeckas NPOYHOCTb U30NSLNM 2500V & TeveHMe 1 MuHyTHI
(kopnyc / BbIX. Lienb)
ConpoTuBneHue n3onsaummn 500 MOw (npu 500 VDC)

Tabnuya 42 — xapakmepucmuku ebixodHol yenu TTP cepuu HT-ee44.ZD3 (60 u 80 A)

Napametp 3HaveHne
HomuHanbHsli Tok TTP 60 A | 80A
Tun BbIXOAHbIX CUMOBLIX 3MEMEHTOB TUpMCTOPbI

Tun KOMMyTUpYEMON CeTh

o OpHodhasHas (Tpu rpynnbl);
o TpexdasHas no cxeme «3se3na», «3sesna ¢
HeTpanbtoy, «TpeyronbHUKY;

Bua koMmyTupyemoro Toka lMepeMeHHbIN

Bua kommyTauum: C koHTponem nepexopga vepe3s «0»
MuHMManbHBIA KOMMYTUPYEMBbIA TOK 0,1A

MakcumanbHbIin KOMMYTUPYEMbII TOK 60 A | 80 A
TOK yTEYKM B 3aKPbITOM COCTOSIHUM <10 MA

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

MakcmanbHbI IMMYMbC TOKa BO BKIIOYEHHOM COCTO- 780 A 1000 A
sHUM (< 10mc)

[lnanasoH HanpskeHUs IMTaHUS Harpy3ku 40...440 VAC

YacToTa UCTOYHMKA NUTAHUS Harpy3ku 50 'y

MakcumanbHoe MKOBOe HanpsKeHne 900 VAC (9 knacc)

Tennosoe conpoTuBreHve 0.67 °C/ Br 0.52 °C/ Br
nepexop — ocHosaHue (Rthjc)

[NageHve HanpsKeHUs B KOMMYTUPYEMON Lieni BO <16V

BKIMIOYEHHOM COCTOSIHUM '

CKOpOCTb HapacTaHWs HanpskeHns 500 B/MKc

B 3akpbiToM cocTosiHuy (dV/dt)
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Tabnuya 42 - xapakmepucmuku 8bixodHol yenu TTP cepuu HT-ee44.ZD3 (60 u 80 A) (npodomkeHue)

Mapametp

3HavyeHue

12t (< 10 mc)

1800 Acc [ 3200 Acc

OneKTpuyeckas NPOYHOCTb N30NALMN
(uenb ynp. / BbIX. Lienb)

2500 V B TeueHne 1 MuHyTBI

OnekTpuyeckasi NPOYHOCTb M30NSLMN
(kopmyc / BX. Lienb)

2500 V B TeueHne 1 MuHyTBI

OneKTpuyeckas NPOYHOCTb U30NALMM
(kopmyc / BbIX. Lienb)

2500 V B TeueHne 1 MuHyTBI

COI'IpOTI/IBJ'IeHI/Ie n3onauum

500 MOw (npu 500 VDC)

Tabnuya 43 — xapakmepucmuku 8bixo0Hol yenu TTP cepuu HT-ee44.ZD3 (= 100 A)

Mapametp

3HayeHue

HomuHanbHbIn Tok TTP

100 A | 120A

Tun BbIXOAHBIX CUMOBbLIX 3EMEHTOB

SCR - TvpucTops!

Tun KOMMyTUpYeMOi ceTh

o OpHochasHas (Tpu rpynnbl);
o TpexchasHasi no cxeme «3se3ay, «3Besga ¢
HeiTpanbio», « TPeYronbHUKY;

Bua kommMyTUpyemoro Toka

lMepeMeHHbIi

Bug koMmyTaLmum:

C KoHTponem nepexona yepes «0»

MUHUManbHBIA KOMMYTUPYEMBbIA TOK 0,1A

MakcumanbHbI KOMMYTUPYEMbIA TOK 100 A | 120 A
TOK yTeuKn B 3aKpbITOM COCTOSIHUM <10 mA

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

MakcumanbHbIit UMAYNbC Toka BO BKIKOYEHHOM COCTO- 1600 A 1800 A
AHAM (< 10mc)

[lnanasoH HanpskeHUs MUTaHUS Harpyaku 40...440 VAC

YacToTa UCTOYHMKA NUTAHUS Harpy3ku 50 My

MakcumanbHoe NKoBOe HanpsKeHne 900 VAC (9 knacc)

Tennosoe conpoTuBrenne 041 °C/ Br 0.34 °C/ Bt
nepexog — ocHoBaHue (Rthjc)

MapeHne HanpsokeHNs B KOMMYTUPYEMONA Lienu BO <16V

BKITIOYEHHOM COCTOSIHUM -

CKopOCTb HapacTaHust HanpsikeHns 500 BIke

B 3akpblTom cocTosiHuu (dV/dt)

2t (< 10 mc) 5000 A%c | 7200 A2

OnekTpuyeckast NPOYHOCTb M30NSALMN
(uenb ynp. / BbIX. LieMb)

2500 V B TeueHne 1 MUHYTbI

OnekTpuyeckast NPOYHOCTb 30NSALMN
(kopnyc / BX. Lienb)

2500 V B TeueHure 1 MUHYTbI

OnekTpuyeckast NPOYHOCTb 30NSALMN
(kopnyc / BbIX. Lienb)

2500 V B TeueHre 1 MUHYTbI

ConpoTuBNEHe U3onaLumM

500 MOw (npvn 500 VDC)
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Tabnuua 44 - xapakmepucmuku ebxodHol yenu TTP cepuu HT-ee44.ZA2 (< 40 A)

Mapametp

3HayeHue

HomuHanbHblit Tok TTP

10A [ 25A

[40A

Tun BbIXOAHbIX
CUNOBbIX 3NIEMEHTOB

Cumuctopsl (TRIAC)

Tun KoMMyTUpYeMOil ceTn

o OpHodhasHas (Tpu rpynnbi);

o TpexdhasHas no cxeme «3Bessay, «3Be3aa C HeNTpanbioy,

«TpeyronbHuK»;

Bua komMyTUpyemoro Toka

[MepeMeHHbIi

Bug koMmyTaLum:

C koHTponem nepexoga yepes «0»

MUHUMAnNbHBIN KOMMYTUPYEMBbIA TOK

01A

MakcumanbHbIid KOMMYTUPYEMbIit TOK 10A | 25A | 40A
ToK yTeyK B 3aKPbITOM COCTOSIHUM <10 MA

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

MakcmanbHbI IMMYNbC TOKa BO BKITHO- 120 A 300 A 410A
YeHHOM cocTostHuK (< 10mc)

[lanasoH HanpskeHus nutanmus Harpysk | 40...440 VAC

YacToTa MCTOYHMKA NUTAHUS Harpy3ku 50 My

MakcumanbHoe NKOBOe HanpsKeHne 900 VAC (9 knacc)

Tennosoe conpotusnerie. 2,23 °C/ Br 1,27 °C/ B 1,15 °C/ BT
nepexog — ocHoBaHue (Rthjc)

lMapeHve HanpsikeHns B KOMMYTUPYEMOiA <16V

L{eny BO BKMKOYEHHOM COCTOSIHUM '

CKopoCTb HapacTaHus HanpsikeHns 500 B/wikc

B 3aKpblTOM cocTosHuM (dV/dt)

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

OnekTpuyeckast NPOYHOCTb M30NSALMN
(uenb ynp. / BbIX. Lienb)

2500 V B TeueHMe 1 MUHYTBI

OnekTpuyeckas NpOYHOCTb U30NSLUM
(kopnyc / BX. Lienb)

2500 V B TeueHMe 1 MUHYTBI

OnekTpuyeckas npOYHOCTb U30NSLUM
(kopnyc / BbIX. Lienb)

2500 V B TeyeHre 1 MUHyTbI

ConpoTusneHue naonsaummn

500 MOw (npu 500 VDC)

Tabnuya 45 — xapakmepucmuku ebixodHol yenu TTP cepuu HT-e e44.ZA2 (60 u 80 A)

Mapametp 3HayeHue
HomuHansHbIi Tok TTP 60 A [ 80A
Tun BbIXOAHbIX CUIOBbIX 3MEMEHTOB TupucTops!

Tun KOMMyTUpYEMON ceTn

o OpHodbasHas (Tpu rpynnbl);
o TpexdasHas no cxeme «3se3na», «3sesna ¢
HerTpanblo», «TpeyronbHIK;

Bua kommyTupyemoro
ToKa

lMepeMeHHbIit

Bua kommyTaumm:

C koHTponem nepexopa Yepe3s «0»

MuHMMAnNbHBIA KOMMYTUPYEMBbIA TOK 0,1A

MakcumanbHblid KOMMYTUPYEMbII TOK 60 A [ 80A
TOK yTeYKN B 3aKPbITOM COCTOSIHUM <10 MA

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

MakcvmanbHbIit UMAYNbC TOKa BO BKIKOYEHHOM COCTO- 780 A 1000 A

sHUM (< 10mc)
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Tabnuya 45 - xapakmepucmuku 8bixodHol yenu TTP cepuu HT-ee44.ZA2 (60 u 80 A) (npodonxeHue)

Mapametp 3HayeHune
[lnanasoH HaNpsHKEHNs NUTaHNS Harpy3ki 40...440 VAC
YacToTa MCTOYHNKA NUTaHNS Harpy3Kku 50 My
MakcumanbHoe NKOBOe HanpsKeHNe 900 VAC (9 knacc)
Tennosoe conpoTuBrerne 0,67 °C/ B 0,52 °C/ Br
nepexop — ocHoBaHue (Rthjc)
[NapeHve HanpskeHns B KOMMYTUPYEMON Lienk BO <16V
BKITO4EHHOM COCTOSIHUM '
CKOpOCTb HapacTaHWs HanpskeHs 500 B/ikc
B 3akpblToM cocTosiHuu (dV/dt)
12t (< 10 mc) 1800 A2c [ 3200 A2c

OneKTpuyeckas NPOYHOCTb U30NSALMM
(uenb ynp. / BbIX. Lienb)

2500 V B TeyeHmne 1 MUHyTHI

OnekTpuyeckasi NPOYHOCTb 3ONSLMN
(kopmyc / BX. Lienb)

2500 V B TeyeHmne 1 MUHyTHI

OneKTpuyeckas NPOYHOCTb U30NSALMM
(kopnyc / BbIX. Lienb)

2500 V B TeyeHre 1 MUHYTHI

ConpoTvBneHe 13onsuum

500 MOw (npu 500 VDC)

Tabnuya 46 — xapakmepucmuku 8bixo0Hol yenu TTP cepuu HT-e@44.ZA2 (= 100 A)

MNapametp 3HayeHune
HomuHanbHbI Tok TTP 100 A | 120 A
Tvn BbIXOAHbIX CUMOBbIX 3NEMEHTOB TupucTopsl

Tun KOMMYTUpyemoi ceTu

o OpHochasHas (Tpu rpynnbi);
o TpexchasHasi no cxeme «3sesay, «3sesga ¢
HeTpanbio», « TPeYronbHKY;

Bug komMmyTpyemoro
TOKa

lMepeMeHHbIi

Bua KOMMyTauuu:

C KoHTponem nepexopa Yepes «0»

MuHMMAnbHBIA KOMMYTUPYEMBbIR TOK 0,1A

MakcumanbHblin KOMMYTUPYEMbIi TOK 100 A [ 120A
TOK yTEYK/ B 3aKPbITOM COCTOSIHUM <10 MA

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

MakcumanbHbIit UMNYNbC TOKa BO BKIKOYEHHOM COCTO- 1600 A 1800 A
sHUM (< 10mc)

[lnanasoH HanpskeHUs IMTaHUS Harpy3ku 40...440 VAC

YacToTa MCTOYHMKA NUTAHUS Harpy3ku 50 'y

MakcumanbHOe MKOBOe HanpsKeHne 900 VAC (9 knacc)

Tennosoe conpoTuBrenve 0.41 °C/ Br 0.34 °C/ Br
nepexof — ocHosaHue (Rthjc)

[NageHvne HanpsKeHUs B KOMMYTUPYEMON Lienu BO <16V

BKITO4EHHOM COCTOSIHUM '

CKopoCTb HapacTaHust HanpsiKeHs 500 B/wikc

B 3akpblTom cocTosiHuy (dV/dt)

2t (< 10 mc) 5000 A%c | 7200 A2c

OnekTpuyeckast NPOYHOCTb M30NSALMN
(uenb ynp. / BbIX. Lienb)

2500 V B TeueHune 1 MUHYTbI

OnekTpuyeckast NPOYHOCTb M30NSLMN
(kopnyc / BX. Lienb)

2500 V B TeueHure 1 MUHYTbI
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Tabnuya 46 — xapakmepucmuku 8bixo0Hol yenu TTP cepuu HT-e44.ZA2 (= 100 A) (npodomxkeHue)

Mapametp

3HayeHue

OneKTpuyeckas NPOYHOCTb N30NALMM
(kopryc / BbIX. Lienb)

2500 V B TeueHne 1 MuHyTBI

COI'IpOTI/IBJ'IeHI/Ie n3onauum

500 MOw (npu 500 VDC)

Tabnuya 47 — obwue mexHuyeckue xapakmepucmuku TTP cepull HT-ee44.7D3/ZA2

Mapametp 3HayeHune
Temnepatypa okpyxatoLen cpesipl -30...+70 °C
OxnaxgeHve BospayLwHoe
Marepuan ocHoBaHus Megb HUKeNMpoBaHHas
VIHOVKaLmMs Hanu4us ynpaBnstowero curHana CaeToanogHast

Tun MoHTaxa

KpenneHue BUHTaM1 Ha NNOCKOCTb NN paauaTop oxna-
KOEHUS

Macca

<540t

3.8.2 Mogudmkaumm n HOMUHaNbHbIE TOKM
Tabnuya 48 — Moduchukayuu u HoMuHaseHble moku TTP ceputl HT-ee44.ZD3/ ZA2

Moaudukauusa TTP HomuHanbHbI TOK Harpy3ku
HT-ee44.Z2D3
HT-1044.ZD3 10A
HT-2544.ZD3 25A
HT-4044.ZD3 40 A
HT-6044.ZD3 60 A
HT-8044.ZD3 80
HT-10044.2D3 100
HT-12044.2D3 120 A
HT-ee44.ZA2
HT-1044.ZA2 10A
HT-2544.ZA2 25A
HT-4044.ZA2 40 A
HT-6044.ZA2 60 A
HT-8044.ZA2 80
HT-10044.ZA2 100
HT-12044.ZA2 120 A
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3.8.3 FabapuTHble pazmepsbl
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PucyHok 29 — 2abapumHble u ycmaHogo4Hble pasmeps! TTP cepuli HT-e44.ZD3/ZA2
3.8.4 CxeMbI nogknoyeHus

Hanpaxexue mimaHua HIEPY3KU
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PucyHok 30 - cxema nodkmoveHusi TTP cepuu HT-e44.ZD3 (< 40 A)
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Hanpsaxexue numanus HaZPY3KU
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Pucyrok 31— cxema nodkmoyeHust TTP cepuu HT-e44.ZD3 (60 u 80 A)
Hanpaxenue numaHus HazouysKy
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PucyHok 32 — cxema nodkmoveHusi TTP cepuu HT-ee44.ZD3 (2100 A)
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HarnpaxenLe numaHUA Hozpysku
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PucyHok 33 — cxema nodkmoyeHusi TTP cepuu HT-ee44.ZA2 (< 40 A)

Harpaxexue mumaHus HoZpysKY
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Hozpyswa

PucyHok 34 — cxema nodkmoveHusi TTP cepuu HT-ee44.ZA2 (= 60 A)

[Mpn ynpaBneHnn MHAYKTUBHOM Harpy3Kkoi He0BXOAMMO YCTaHOBUTbL BApUCTOP NapaniensHo
Lieni Harpysku
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4. Bbibop TBepAOTENLHOIO pene

Bbibop TTP - npouecc, k KOTOPOMY HyHO nogoitn ocobo TwartensHo. OT Hero 3aBuCHT,
Hackonbko BepHO Bl onpeaenute mogudukaluio pene, COOTBETCTBYIOLLYIO yCnoBusM Balueit 3agaun,
1 fanbHeiiwas 6e3oTkasHas akcnyaraums kak camoro TTP, Tak 1 CUCTEMbI, B KOTOPY!O OHO YCTaHOB-
neHo.

4.1 KoHeTpyKuus TBepAOTeNbHbIX pene

TTP coCTOMT W3 CriefytolMX OCHOBHbIX YacTel: MeTannuyeckoe OCHOBaHWE; SMEKTPOHHas
CXema ynpaBneHnsi 1 CUIOBbIE KOMMYTALIMOHHBIE SNIEMEHTbI, 3aNUTble KOMNayHAOM, KOPMyC, CUNOBbIE
KNeMMbI M KIEMMbI Lieni ynpaBneHuns; 3aluTHas Kpbilka (ans ogHodasHsIx TTP).

OcHoBaHWe TBEPAOTENLHOIO pene — 3T0 TENONpPOBOASLLAs MeTanMYeckast nnactuHa, Heob-
XOAMMasi 15 OTBOfA TENMa OT CUMOBOrO KOMMYTaLMOHHOTO anemeHTa TTP k paguaTtopy oxnaxaeHus.
OcHoBatve Bcex TTP KIPRIBOR MoxeT ObiTb BbINOMHEHO W3 amnioMUHUEBOTO UMM MEOHOMO ChnaBa,
ranbBaHN3MPOBAHHOIO HUKENEM, 15 NPeAOTBPALLEHMS OKUCTIUTENbHBIX MPOLECCOB U NPUAAHNUS OCHO-
BaHMIO 3CTETUYECKOTO BHELHEro Buaa. MeaHoe ocHoBaHME 0bnapaeT nyyluei TennonpoBOAHOCTbLIO
4eM anioM1HIEBOE OCHOBaHME, CriefoBaTenbHO, MeaHOe OCHOBaHMe obecneynsaeT bonee aghdekTus-
HbIll OTBOZ Tenna OT cunoBoro knoya TTP. Pene, ocHalleHHbIe MeAHBIM OCHOBaHWEM, bonee ycToun-
UMBbI K NUKOBLIM Harpyskam 1 paboTe B TsHKENbIX NPOMbILLIEHHbBIX YCIOBUSX. ANOMUHWUEBOE OCHOBA-
HWE HECKOIbKO HILKE MO CTOUMOCTH, YeM OCHOBaHME W13 MeAHOrO Crrasa, Ho Npi 3ToM 06nafaeT MeHb-
LUel TennonpoBOLHOCTLI0. B cuny aTux npuymH anioM1HMEBOE OCHOBaHWE UCNONb3YETCS MPU U3roTOB-
nennm BromkeTHbIX cepuit TTP KIPPRIBOR ans koMmyTaLmn UCKMIOYUTENBHO MaNOMOLLHOM Harpy3Kul.

OnNeKTPOHHas Cxema — COBOKYMHOCTb OTAENbHbIX 3NEKTPOHHbLIX KOMMOHEHTOB, BbIMOMHSIOLLMX
06paboTKy BXOQHOTO CUrHana, CBETOBYHO MHAMKALMIO €r0 Hannuns, 06ecnevmnBaloLLmx ynpaBneHue cu-
NOBBIMM KOMMYTaLMOHHBLIMM 3IEMEHTaMM U TanbBaHUYECKYH Pa3BA3Ky' BXOLHON W BbIXOAHOM Lienu.
CvnoBble KOMMYTaLMOHHbIE 3MIEMEHTbI Pa3MELLatoTCs Ha OCHOBaHWM pene ans obecneyenmns addek-
TUBHOW Tennonepeaaym. Bcs cxema ynpaBneHnst 1 CUMoBble KOMMYTALMOHHBIE 3NEMEHTDI, Pa3MeLLieH-
Hble Ha OCHOBAHMI, 3aKPbIBAKOTCS KOPMYCOM M 3an1BaOTCS KOMMayHAOM.

Kopnyc — anemeHT KOHCTPYKLW, KOTOPbIA 3aKPbIBAET CHAPYXXU CXEMY pene CuroBble KOMMyTa-
LIMOHHbIe aneMeHTbl. OH BbINOMHEH 13 CMELManbHOMO BbICOKOMPOYHOTO 1 TEPMOCTONKOMO NNacTuka,
YCTOMYMBOIO K CKOMaMm.

[po3payHas 3awnTHas KpbIlka? NPesoXpaHseT CUMOBbIE KNEMMbI M KNEMMbI LiENel ynpasne-
Husa TTP OT CyyanHoro KOHTaKTa C MHCTPYMEHTOM 1 MOCTOPOHHUMM MpeaMeTamu.

B komnnekce, repMETUYHOCTL KOpMyCa W 3anvBKa ANEMEHTOB CXEMbl KOMMayHAOM MpeLoxpa-
HSIIOT pene OT NonagaHns BHyTpb Briary v nbinu. CTeneHb 3awutbl pene IP54 (6e3 yyeTa knemm npu-
COEVHEHMS).

Ha nosepxHOCTH kopnyca pacnonoXeHbl KNemMMbl NOAKIIOYEHWUS YNPaBMAOLWEro curHana w
Harpy3ku, CBETOAMOAHBIN MHANKATOP HanMuus yNpaBnsHLWLEro curHana, u HakneeHa 3aBogckas aTu-
KeTka.

T~ kpome TTP HD-e @44.VA. YkasanHble TTP He umerom 2anb8aHu4eckol u3onayuu 8xo0HoU u 8bixo0HoU yened.
2 — npumeHsiemcsi morbko 0515 00HogasHbix TTP HD-eeee.ee.
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4.2 Tvnbl ynpaBnsowmx CUrHanos

B nuneiike TTP KIPPRIBOR npeactaBneHsl MogudukaLmy ¢ pasnnyHbIM TUNOM YNpaBnstoLLmX
CUTHarnoB:

o [lMCKpeTHbIN CUrHan HanpshkeHus NOCTOsiHHOO Toka oT 3 o 32 VDC;

o [IUCKpETHbIN CUrHan HanpsxeHns HanpsbkeHre nepemerHoro Toka ot 90 go 250 VAG,

o BHeLuHuit nepemenHbii peanctop 470 / 560 kOw;

© YHUMLMPOBaHHbIN curHan HanpskeHus 0...10 B;

© YHU(UMLMPOBAHHBIN CUrHan Toka 4...20 MA;

LLMpokmit CekTp CUrHamnoB ynpaBfieHnst N03BOMNSET NPUMEHsTL TTP Ans peanuaauuy pasnud-
HbIX 3a4a4 B CUCTEMaX yNpaBNeHns 1 KOMMYyTaLuu.

Tvn ynpaBnstoLLero curHana nerko ugeHTuduumMpyeTcs no mapkuposke pene. (CM. pasgen
«PactumdpoBka ycnoBHOro 0603HaueHms»)

4.2 1 inckpeTHble curHanbl HanpskeHua 3...32 VDC u 90...250 VAC

[VCKpeTHbIMM CUrHaNamm HanNPSKEHUS YNpaBnsalTCa cnegytowe mogudukaum TTP:
o Hanpsixerue 3...32 B nocTosiHHOro Toka — Moaudmkaumm ¢ uHaekcom ...D31,
o Hanpsxerue 90...250 B nepemeHHOro Toka — MogudmkaLmm ¢ MHAEKCoM ...A2,

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

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

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

PucyHok 35 - BAX exodHoli uenu TTP cepuu MD-ee44.ZD3

- 0ns TTP HD-ee.DD3 Quana3soH ynpasnsioweeo cugHana cocmasnsem 5...32 VDC.
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Tok noTpeBneHuA B yenn ynpaanens, MA

8

Tok noTpeBreHs: B Len¥ ynpasnenus, MA
=3

B

BAX uenu ynpaenenus 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
Hanpsxetme ynpasnsiowero curwana, B

PucyHok 36 — BAX exodHoli uenu 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 cuiana, B

PucyHok 37 — BAX exodHoli uenu TTP cepuu HD-e25.DD3
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ToK noTpe6neHwA B Uenk ynpasAeHis, MA

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

Tok noTpeGneHN & enu ynpasnenus, 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
Hanpsixete ynpaansiouiero curwana, B

PucyHok 38 — BAX exodHoli uenu TTP cepuu HDH-e @44.ZD3

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 curvana, B

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



5

B

o

ToK noTpeBAeH B LenW ynpasnenus, MA
S

BAX uenu ynpaenexus TTP KIPPRIBOR BDH-e 044.ZD3

‘ToK noTpeGneHs B Lenu ynpaenenns, MA

4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 3}

Hanpsikekwe ynpasnsiouero curkana, B

Pucyrok 40 — BAX exodHoli yenu TTP cepuu BDH-ee44.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
Hanpsxenwe ynpasnsiowero curvana, B

PucyHoxk 41 — BAX exodHoli yenu TTP cepuu (Ga)GwDH-ee120.ZD3
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BAX uenu ynpasnenust TTP KIPPRIBOR HT-e ¢44.ZD3

Tok noTpeGnenns & Lenw ynpasnenus, MA

12 3 4 5 6 7 8 9 10 M 1213 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 3 32 3
Hanpsixeue ynpasnsiouiero curkana, B

Pucyrok 42 — BAX exo0Holi yenu TTP cepuu HT-ee44.ZD3

Tok notpe6nexus B Lienu ynpasneHus ans Beex TTP ¢ ynpasnsiowumm curHanom 90...250 VAC
(mopmdukaumm ZA2) He npeBbilaeT 35 MA+

4.2.2 BHeWwHWi nepeMeHHbIN pe3ncTop

Cepus pene HD-e @44.VA ynpaBnseTcs nepemMeHHbIM PE3NCTOPOM W UCTIONB3YETCS B 3afayax
MMaBHOrO PerynupoBaHus BbIXOLHOTO HampsikeHus. Mpu W3MEHEeHWM COMpOTMBMEHMS pesncTopa
HanpsikeHue Ha Bbixoge TTP uamensetcs ot 10 B go HoMuHanbHoro. PekomeHayeTcs npuMeHsTb pe-
3uctop ¢ conpotuanenuem 470 / 560 kOm, mowHocTbIo He MeHee 0,5 BT, Hanpumep, ClM4-2Ma.

I"pachmk 38BUCHMOCTY BLIXO/IHOTO HAMPSRXEHWS OT 3HAUEHUS BXORHOMO CHTHana npvBenen Hinke.
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100 '\@ \
50 \
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5 112 168 224 280 336 392 448 470 504 560

BbixopHoe Hanpsixerue, B

o

BenununHa ynpasnsioyero curtana, kOm

PucyHok 43 - 3agucumocmb 8bIX00H020 HanpsikeHust om 8xo0Hoe2o cueHana TTP cepuu HD-ee44.VA
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0...470/560 kOM — 370 pekoMeHAyeMbII Aana3oH BXOAHOTO curHana. [ins Harpysku ¢ Hanps-
xeHnem nutannsa 220 VAC poctatouHo byneT penctopa conpotueneHnem 220 kOM, ofHako
pexkoMeHayeTCs 1Cnonb3oBaTh nepeMeHHbii peanctop 470 kOm 0,5 BT. Takoit 3anac no conpo-
TUBNEHWIO HEODXOANM [iN1S FapaHTUPOBAHHOTO CHIKEHNS HAMPSIKEHUS HA Harpy3ke [0 MUHM-
MyMa, ecnin HanpsbxeHne B ceTi okaxeTcs 6onblue 220 VAC. Mo atum xe coobpaxeHnsam Ans
Harpysku ¢ HOMUHaMbHbIM HanpskeHnem nuTtaHns 380 VAC pekomerayeTcs ucnonb3oBath ne-
pemeHHbIii peauctop conpotusneHem 560 kOm 0,5 Br.

[Mpy yBENUYEHUN yNpaBnSIOLLEro CUrHana A0 MakcUMyMa Ha Harpyske MOXeT NpUCyTCTBOBaTb
HanpsikeHue ot 0 go 10 VAC.

[Mpy 06pbIBE MK OTCYTCTBUM YNPABASIOLLETO CUrHana Ha Bbixoge TTP ocTaeTcs MUHUMarbHoe
HanpsixeHue ot 0 go 10 VAC.

[posiBnsitTe 0cobyio OCTOPOXHOCTL NPK akcnnyaTauuy u obcnyxmusanim TTP HD-e@44.VA. Y
TTP 310l Cepun OTCYTCTBYET ranbBaHWYeckas N30NALMA MEXY BXOAHON W BbIXOAHON Lienblo

3aBNCUMOCTb BLIXOAHOMO HAMPSKEHUS OT YNPaBISIOLLENO CUrHana norlyyeHa npu CrieayroLmx

YCOoBUSX:

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

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

o OTKnoHeHWe HanpsikeHus Ha Bbixoge TTP: 5 VAC

o [lageHune HanpshkeHus Ha cunoBbIX knemmax TTP: < 3 VAC

o Temnepartypa okpyxatowero Bosayxa: 20...25 °C

o Temnepartypa ocHoaHusg TTP: <40 °C

4.2.3 YanchmumpoBaHHbIv curian Hanpsxenus 0...10 VDC

Ha ynpasnsiowmit Bxop pene cepun HD-o €22.10U nogaetcs yHUDULMPOBaHHBINA yripaBnsio-
wuir curHan Hanpsbkerus 0...10 B. Mpyn ero u3MeHeHn BbIXOAHOE HaMPSKeHWE NaBHO MEHSETCS B
auanasore ot 10 B 4o HOMUHaNbLHOTO.

Ipachuk 38BUCMMOCTU BLIXOAHOTO HANPSIKEHNA OT 3HAUEHNA BXORHOTO CUTHAA MPUBEAEH HInkKe.

200 . —

150 /

100

50
~0..10B

0 T T T T T T T T T 1
0 1 2 3 4 5 6 7 8 9 10

Benuunxa ynpaensiowero curkana, B

BbixopHoe Hanpskerue, B

PucyHok 44 — 3agucumocmb 8bIX00H020 HanpsxeHusi om 8xodHoezo cueHana TTP cepuu HD-e ©22.10U
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[nTaHne Harpyskv HanpsKEHNEM, OTIINYHBIM OT HOMUHAITBHOTO He pekoMeHAayeTcs. Mpounaso-
AWUTENb He rapaHTupyeT cTabunbHyto paboty TTP npu Takux ycnoBusx akcnyataLym.

[Mpu CHKEHUM YNPaBRAIOLLEro CUrHana A0 MHUMYMa Ha Harpy3ke MOXeT NpUCyTCTBOBaTb
HanpskeHve ot 0 go 10 VAC.

[Mpu 0BpbIBE MNK OTCYTCTBUM YNPABNAIOLLETO CUrHana Ha Bbixoge TTP ocTaeTcs MUHUManbHoe
HanpsixeHue ot 0 go 10 VAC.

Pabounit ananasor ynpaensiovero curHana coctaenset 2...10 B. Mpyu oTcyTcTeum / obpbise
ynpaBnstoLLero curHana unm npu ero 3Havedm < 2 VDC B Lienu Harpysku byaeT npucyTcTso-
BaTb MUHUMAnbHbIt ypoBeHb HanpsikeHus < 10 VAC.

3aBMCMMOCTb BbIXOLHOMO HaNPSHKEHUS OT YNPaBNSIOLLEro CUrHana nosyyeHa npu cregyoLmnx
YCNoBUSX:

o [lnana3soH BxogHoro curHana: 0...10 VDC

o Hanpshxerune nutanus Harpysku: 220 VAC

o OTKNOHeHWe HanpskeHus Ha Bbixoge TTP: £15 VAC

o [lapeHune HanpshkeHus Ha cunoBbIx knemmax TTP: < 3 VAC
o Temnepatypa okpyxatowero Bo3ayxa: 20...25 °C

o Temnepartypa ocHoaHus TTP: < 40 °C

4.2.4 YuucmumpoBaHHbIN TOKOBBIN curian 4...20 mA

YHUMUMPOBAHHBIA TOKOBbIN curHan 4...20 MA sBnseTcs ynpasnsiowyuM Ans mMogudukawmui

pene cepun HD-e @25 LA. BbixogHoe HanpskeHe pene nnaeHO MeHsieTcs B uHTepeane ot 10 B go
HOMMHAIBHOTO B 3aBUCMMOCTY OT BENUYMHbI YNPaBSIOLLETO CUrHana.

I'pa(bMK 3aBMCMMOCTU BbIXOAQHOIO HanpsXXeHUa oT 3Ha4YeHNss BXOAHOro CUrHana npnBeaeH Huxe.
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BenuuuHa ynpaensioLLero curHana, MA

PucyHok 45 — 3agucumocmb 6bIX0OH020 HanpsikeHus om 8xodHoe2o cueHana TTP cepuu HD-e25.LA

MuTaHWe Harpy3kin HanpsikeHWEM, OTIIMYHBIM OT HOMUHAMNBHOTO He pekomeHayeTcs. Mponaso-
[uTenb He rapaHTupyeT cTabunbHyto paboty TTP npu Takux yCnoBusiX akCnnyaTaLmu.

[pu CHWXeHUM ynpaBnstoLLEro curHana A0 MUHMMYMa Ha Harpyake MOXeT NpuUCyTCTBOBaTh
Hanpsikenue ot 0 go 10 VAC.
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[Mpyn 0BpbIBE MNK OTCYTCTBIM YNPABNAIOLLEr0 CUTHana Ha Bbixoge TTP ocTaetcs MUHMMansHoe
' HanpskeHne ot 0 go 10 VAC.

L
3aBMCUMOCTb BbIXOAHOIO HaMpsKEHUs OT YNPaBMSIHOLLEro CUrHana nomyyeHa npy CneaytoLux
yCroBusX:
o [lnanasoH BxogHoro curHana: 4...20 MA
o Hanpshxerue nutanus Harpysku: 220 VAC
o OTKNOHeHMe HanpsikeHus Ha Bbixoge TTP: +10 VAC
o [lageHue HanpshkeHUs Ha cunoBbIx knemmax TTP: <3 VAC
o Temnepatypa okpyxatowero Bo3ayxa: 20...25 °C
o Temnepartypa ocHoaHus TTP: < 40 °C

4.3 Tunbl CMNOBbLIX KOMMYTALMOHHbIX AIEMEHTOB

TTP KIPPRIBOR B 3aBMCUMOCTM OT MOAMUMKALMM CTPOSTCA Ha Base KrioueBbIX SMEMEHTOB
pasnu4Horo TMna.

CummctopHbift Bbixod (TRIAC) npumenseTcs B cepusx pene MD, HD, HT (kpome pene ¢ uHaek-
com ...DD3) ¢ Tokom o 40 A. Takoit npesen Toka 06BACHAETCH HEBO3MOXHOCTbIO 3PPEKTUBHOTO OT-
BOZA Tenna oT KpucTanna npu AByCTOPOHHEM MPOTEeKaHWM TOoKa.

TpaHauncTopHbIii Bbixod (Transisnor) npumeHsieTcs B pene cepun HD-e 25.DD3.

TupucTopHbint Boixod (Thyristor) yctaHasnmeaetcs B TTP cepuin HD n HT Bo BCex moanduka-
uusx ¢ Tokom 60 A 1 BbiLue (kpome cepum HD-e @25.LA). TupncTopsl pasgenbHO yCTaHaBNMBAIOTCS Ha
noanoxke. Takum 06pa3oM NOBbLILIAKTCS XapaKTEPUCTUKA TENOOTAAYN PENe, PAaCCUUTaHHBIX HA HO-
MWHanbHble Toku oT 60 A.

SCR - Bbixof (SCR) — npumeHsieTcs Bo Bcex Moaudmkaumsx cepuin HDH, BDH, SBDH, GaDH,
GwDH. SCR - BbIxog n03BONsIET KOMMYTMPOBATL Harpy3ky ¢ Tokamm 6onee 60 A. SCR — obwenpuHs-
TOe MEXOyHapoaHOe HavMEHOBaHMe NOJyNpOBOLHMKOBOrO KMkoya Ha Gase TpMOZHOrO TupMCTOpa.
MpumenutensHo kK TTP KIPPRIBOR, SCR - 03HayaeT T1n MCMOMHEHUs NOMnynpoBOAHMKOBOTO KIoua,
Korga Ha MeTannnyeckoM OCHOBaHUW pene pa3MeLLaeTcs M3oNMPYHoLLas kepamuyeckas NoanoxKa ¢
HENoCPEACTBEHHO HAHECEHHBIMI Ha HEE MOHOKPUCTaNaMu1 NOJTyNpPOBOSHUKOBOM CTPYKTYPbI.

SCR - Tvn BbIx0ga, NO3BONSIOLLMIA 3HAYUTENBHO MOHU3UTH TENMOBOE COMPOTUBMEHWE NOANOXKM
pene v NoBbICUTb 3PEKTMBHOCTL TENNOOTBOAA. [103TOMY pene AaHHOTO TNa UMEHT NOBbILLEHHbIE
9KCMIyaTaLMOHHbIE XapaKTEPUCTUKN NO CPABHEHWIO C TBEPLOTENbHbIMU PENe, BbINOMHEHHBIMA Ha
6a3e 00bI4HbIX KOPMYCHbIX 3IEMEHTOB (TMPUCTOPOB 1 CUMUCTOPOB).

Pene gaHHOro Tvna opueHTMpoBaHbl Ha PaboTy B XECTKMX JKCMIyaTaLMOHHbIX YCIOBUSX Npu
Hann4my BbICTPOTEYHBIX NEPEXOAHBIX MPOLIECCOB B CETV NUTaHWs: paboTa B CETH C BOMbLIMM YPOBHEM
nomex, pabota Ha MHAYKTVBHYIO Harpy3ky, paboTa B YCMOBWSIX BbICOKMX CKaYKOB TOKa Harpy3Kku.

4.4 CnocoObl KOMMYTaUWUKU HANPSXKEHUS
4.4.1 TTP MrHoBeHHOro (cnyy4aiHoro) nepexnioyeHus

Pene MrHOBEHHOTO (CMy4aliHOro) NepekmioYeHNs MPUMEHSIOTCS AN KOMMYTaLWM PE3UCTUBHBIX
(3neKTpuyecKMe HarpeBaTenbHbe 3MEMEHTLI, NaMMbl HAKANMBAHWS) U UHOYKTUBHBIX (ManoMOLLHble
[ABUraTenu, TpaHcOpMaTopbI) HArpy3oK Mpy HeOBXOAMMOCTY MTHOBEHHOTO cpabaTbiBaHus.
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PucyHok 46 — duaepamma cpabambiearusi TTP M2HOBEHHO20 BKITHOYEHUS

HanpsikeHue Ha Bbixofe TBEPAOTENLHONO pesie 4aHHOMo TUNa NosBNSETCS OAHOBPEMEHHO C Mo-
Jayen ynpaBnstoLero curHana (Bpems 3agepku He npeBbilwaeT 1 Mc), TO eCTb NPaKTUYECKN MIHO-
BEHHO (NoJava NUTaHWs Ha Harpy3aky BO3MOXHA Ha io6OM y4acTke CUHYCOMAANbHOM HaNpshKeHus:).

XapakTepHble 0c0BEHHOCTY Takoro crnocoba KOMMyTaLM — BbICOKasi BEPOSITHOCTb BO3HWKHOBE-
HWSI UMMYTNBCHBIX MOMEX W HauasbHbIX GPOCKOB TOKa Npu KOMMYTaLK. [ocne BKIOYEHNSs Takoe TBep-
AoTenbHoe pene (YHKLUMOHMPYET kak 06bluHoe TTP ¢ KOHTponeM nepexosa Yepes Hofb.

VHdopmaLms o TTP MrHOBEHHOrO NepexnioYeHns npeacTaBneHa B JaHHOM pyKOBOACTBE Crpa-
BOYHO. B accoptumeHTe TTP KIPPRIBOR oTcyTCTBYIOT pene ¢ Takum crnocobom koMmyTaLum.

4.4.2 TTP c koHTponem nepexopa HanpsikeHus yepes «0»

TBepOoTENbHbIE PENe C KOHTPONEM NEPEXosa Yepea HoMb MPUMEHSIOTCS NS KOMMYTaLK:

o Pe3ncTuBHbIX Harpy3oK: (AneKTpUYeckux HarpesaTenbHbIx aneMeHToB (TOHOB), namn Haka-
NMBaHWS W T.N.),

® EMKOCTHbIX Harpy3ok: (Hanpumep, NOMeXOMOAaBNSIOLMX CINaXVBaOLLMX (UNBTPOB, UMelo-
LUWX B CBOEM COCTaBe KOHOEHCATOpbI),

o CnabovHaYKTVBHbIX HArpy3oK: (kaTyLLek CONEeHOWAOB, KnanaHoB U T.n.).

Mpv nopaye ynpaBnsioLLEro CUrHana Ha TBepAoTeNbHOe pene ¢ KOHTPOMEM nepexoaa yepes
HOMb, HaNPSKEHWE Ha ero BbIXOAE MOSBMSETCS B MOMEHT NEPBOro NepeceyeHnst IMHeHbIM Hanpshxe-
HMEM HYNEeBOrO YPOBHS.

OcoberHocTn TTP ¢ KOHTponem nepexoda HanpsikeHus yepe3 «0»: Hebonblume HavanbHble
Bpockm Toka, 6onee HU3KIA ypOBEHb CO3AABAEMbIX 3MIEKTPOMArHUTHBIX MOMEX W, Kak CreACTBIe, yBe-
NYeHme cpoka cryxObl KOMMYTUPYEMbIX HArpy3oK.

B 10 e Bpemst TTP ¢ KoHTporem nepexofa Yepes HOMb He MOTYT KOMMYTUPOBATb BbICOKOMH-
BYKTVBHYIO Harpy3ky, koraa cos <0,5 (Hanpumep, TpaHcopMaTopbl Ha XONOCTOM XOfy).

A
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PucyHok 47 — duaepamma cpabambisaHusi TTP ¢ KoHmponem nepexoda Yyepes Hofb
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4.4.3 TTP ¢ cha3oBbIM ynpaBneHuem

TBepﬂOTeﬂbele pene c (baSOBbIM ynpaBneHnemMm no3BonAT U3MEHATb BENUYMHY BbIXOOAHOIO
HanpAXeHns Ha Harpyske 1 NPUMEHAKTCA ANA BbINONHEHNA perynnpoBKN MOLLHOCTU HarpeBaTebHbIX
ANIEMEHTOB, PErynnpoBKN YPOBHA APKOCTI CBEYEHUA Namn HakanuesaHua 1 opyrmx nofobHbIX 3aaau.
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PucyHok 48 — duaepamma cpabambisaHusi TTP ¢ ¢ha3osbiM ynpasneHuem

4.5 [lonycTMbIe CXeMbl KOMMYTaLUM

B nuneiike TTP KIPPRIBOR npeacTasneHbl kak ogHoMasHble, Tak v TpexdasHble Moandvka-
Lnm.

OpHodhasHble MogMdmKaLmMv NCMONb3y0T ANA ynpaBneHus ogHodasHomn Harpyskoi. OgHako,
[0nycKaeTes A5 KOMMYyTaLmW TpexdasHol Harpyski UCronb3oBaTh OTAemNbHbIE ogHodasHble TTP no
ofHOMy Ans kaxgoi casbl. A npu notpebnsemom Toke Gonee 90 A 310 faxe pekomeHayeTcs. Takum
00pa3om, ogHodasHble pene CnocobHbI ynpaBnaTh kak OAHO(A3HOM Harpy3Kow, Tak U Harpy3kom Tpex-
(ha3Hoi CO cxemamu MOLKIMIOYEHUS «3BE3AaY, «3BE3AAa C HENTPanbioy, KTPEYronbHUKY (Kpome cepui
HD-e25.DD3, HD-e @44.VA / 22.10U / 25.LA).

Tabnuya 49 — cxembl KoMmymauyuu 0nsi 00HOga3HbIX penie

OpHodasHas TpexdpasHan Harpyska
Harpy3ka «3B€34a» «3B€3/a C HelTpanbioy» «TPEyronbH1K»

IEIE

[ ] B 14 B N& TwC

B TpexdasHbix MoaudukaLmsx Bce Tpu hasbl ABASIOTCS yNpaBnsiemMbIMi', 4To NO3BONSIET KOM-
MyTWUPOBATb C X NOMOLLbIO TPexdasHyto Harpy3sky nbo Tpu rpynnbl 0OHOMA3HbIX Harpy3oK OAHOBpE-
MeHHO. [ns TpexcdhasHbix TTP npumeHuMbl ntobas M3 cxeM MOOKMIOYEHMSs: «3Be3gay, «3Bes3da ¢
HEMTPanbIo» W «TPEYTOMbHUKY.

1 - Hexomopble npousgodumenu TTP dns ydewesneHusi denaom ynpasnsembiMu mosibko 0se ¢hasbl mpexchasHozo perne, a mpe-
MbIO WyHMUPYM NepemMbIdkoll. Takoe peweHue He N0380NSM KOMMymupogamb 00HOa3Hyk Haepysky nubo mpexgasHyo no
cxeme «38e30a ¢ Helimparibioy.
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Tabnuya 50 — cxembl kommymayuu 051 mpexchasHbix pene

TpexdasHas Harpyska OpHodasHas Harpyska
«3Be3pa» «3B€3/a C HeNTpanbio» «TPEYroNibHNK» (Tpu rpynnbi)

ABC|

ge”ne Ve

Cxema coefMHerus «3se3na» 6e3 HeilTpanu He pekOMeHAYEeTCS K MPUMEHEHNI0 COBMECTHO C
TpexdasHbiM TTP, nockonbky oHa He obecneunBaeT paBHOMEPHOCTW pacnpefeneHms
Harpysku no chasam kak B paboyem, Tak v B aBapuiHOM pexume, a, CriefoBaTenbHO, NPaBiib-
Hbll BbI6op TpexdasHoro TTP B AaHHOM criyyae 3aTpyAHEH.

4.6 Anroputm nopgbopa TTP nog KOHKpeTHyI0 3agavy

Anroputm nog6opa TTP 3aknto4aeTcs B N0CneAoBaTenbHOM BbIMOMHEHNM TPEX NYHKTOB:

1.0npepenute cepuio pene, MCXOAS 13 TUNa HaNPsHKEeHWs NTaHus (0gHOdasHoe v Tpex-
(hasHoe, NOCTOSHHOrO NIOO NepeMeHHOro Toka), Tpebyemoro Tuna curHana ynpasneHus
(BMCKPETHBI NOCTOSHHOMO UMM NEPEMEHHOTO TOoKa, DO aHanoroBbIi).

2.BbibepeTe MognduKkaLmio ¢ TakKuM HOMIUHAIbHBIM TOKOM, 3HA4YEHUE KOTOPOTO He HIMKE ToKa
Harpy3ku B ftobom pexume paboTbl Harpysku. MHbIMK crioBamu, npu BbIGope HOMUHANBHOTO
TOKa pene pyKOBOACTBYEMCS HE HOMUHAMbHBIM TOKOM Harpy3ku, a M1KOBbIM TOKOM Harpysku
(MycKoBbIM TOKOM, TOKOM MaKCUManbHOI Harpy3ki, TOKOM neperpysku 1 T.4.).

3.Ans nogobpaHHoro TBepaoTeNnsHOro pene no Tabnvuam [51] u [52] BbibepeTe HeobxoanMbIn
pagnaTop OXNaxaeHUs 1 BEHTUNATOP (ecnv TpebyeTcs), ncxoas u3 paboyero Toka Harpysku,
MOAKMKYEHHON K perne.

4.6.1 O6wme pekomeHaauum no Bbidopy TTP

HanbonbLuyio onacHoCTb 4ns TBEPAOTENBHOMO pene B MpoLecce JKCMITyaTalmmn NpeacTaBnseT
€ro Neperpes, BbI3BaHHbIN MO0 NEPErpy3Koii No Toky, Nbo npeHebpexeHneM Mepamu, HanpaBneH-
HbIMVW Ha OXTaXaeHe pene (MPUMEHEHNE PaaMaTopoB, BeHTUNATOPOB). Harpes TTP npu koMmyTaLmm
Harpy3ku 00yCroBNEH SMEKTPUYECKAMI MOTEPSIMI HA CUIOBbIX MOITYNPOBOAHMKOBbIX 3MIEMEHTaX. YBe-
NMYEHNE TeMNepaTypbl HakNaablBAeT OrpaHNdeHe Ha BEMNYMHY KOMMYTUPYEMOTO TOKa, MOCKOSbKY
YeM BbllLe TemnepaTypa TBEPAOTENBHOIO perne, TeM MEHbLUMIA TOK OHO CMOCOBHO KOMMYTMPOBATb.
Harpes ocHoBaHust TTP o Temnepatypbl B 40° C He BbI3bIBAET CYLLECTBEHHOTO YXYALLEHUS paboumx
napameTpoB, a HarpeB 0 70° C cyLLeCTBEHHO CHIKAET AOMYCTUMYHO BENWYMHY KOMMYTUPYEMOTO TOKa.
Mpu HarpeBe ocHoBaHus TTP 1o 80° BO3HWKAET NeperpeB KOMMYTALMOHHOTO KIKYa, Harpy3ka MOXeT
OTKMIOYaTLCS HE MOMHOCTHIO, @ camo TTP nepeiTy B HeynpaBnsiemblii pexuM paboTsl W BbIATY U3
ctpos. Pabota pene npu temnepatype Gonee 60° C BeAeT K COKpaLLEHNIO SKCMITyaTaL OHHOrO pe-
cypca.

Tok pene, 0603Ha4eHHbIN HA 3aBOZACKO TabnnyKe yKkasaH UCXOAs 13 YCMOBMS, 4YTO TeMnepaTtypa
ocHoBaHust TTP He npesbiwaeT 40° C.
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Tun Harpy3ku oka3blBaeT HEMOCPELCTBEHHOE BNUSHWE Ha pexuM paboTbl ycTpoiicTea. Harpyska
Mo TUMy MOXET ObITb PE3NCTUBHON, MHAYKTUBHOI UMW eMKOCTHOM. [1Nsl pe3MCTUBHON XapaKTePHbI HX3-
Kue MyCcKOBble TOKW, YTO MO3BONSET UCMONb30BAThL Pene ¢ MUHMMAbHBIM 3anacoM no Toky (okono 30
%). Ho ecTb ucknioveHusi. Hanpumep, namnsl HakanueaHusi, KOTOpble Mo CyTW NPeAcTaBnstoT coboi
PE3NCTUBHY!IO Harpy3Kky, HO 13-3a B0MbLLOro0 pa3bpoca ConpoTUBIIEHNS HUXPOMOBOI CMpanu Npu pas-
HbIX TemnepaTypax UMEtoT NyCKOBbIE TOKM, NPeBbILLAoLLME HOMUHaMNLHBIN Tok B 10...12 pas. K pesu-
CTMBHOI Harpy3ke 0THOCUTCS GONBLUMHCTBO HarpeBaTenei. B MHbIX BUaax Harpy3ku, kak npaBuio, pko
BbIpaXkeHa MHAYKTMBHas MO0 eMKOCTHas cocTaBnstoLLast. VIHOYKTUBHBINA XapakTep Harpyske npuaaet
Hanm41e cepaeyH1KOB, MarHUTONPOBOAOB. B kayecTBe npumepa MOXHO NPUBECTU aCUHXPOHHbIE ABY-
raTenu, anekTpPOMarHuTbl, ApOCCenu, TpaHCqopMaTopbl, CONeHOUaBI, ANEKTPOMArHuThI 1 T.0. B cryyae
Harpysku MHOYKTMBHOTO XapakTepa, pekoMeHayeTcs BblOupaTh TBEpAoTeNbHOe pene ¢ 6onblummM 3a-
nacom no Toky (B 2-4 pa3a), a B Cry4ae NpUMEHEHWs TBEPAOTENbHbIX pene Ans ynpaBneHns acuH-
XPOHHbIM 3nekTpoaBuratenem Heobxoaum 6...10 - kpaTHBIA 3anac no Toky. EMkocTHas Harpy3ka — aTo
KOH[eHcaTOpHbIe BaTapeu, YCTaHOBKM KOMMEHCALMM PeaKTUBHOM MOLLHOCTM.

Harpy3aka nioforo xapaktepa “MeeT CBOW HIOaHChl, BVsoLLME Ha paboTy pene. 3Th HoaHCbl
00s13aTenbHO HEOBX0AMMO y4MTLIBaTL NpW BbIGOpe MOAUGMKALMM. B 4acTHOCTW, pasnmuyHbie Tubl
Harpyskv 0bnagatoT BblpaxeHHbIM BPOCKOM TOKa (MYCKOBOW N1 CTApPTOBOI NEPErpy3Koi) pasnuyHomn
amnanTyabl U ARUTENbHOCTH.

TunoBble BEMUYMHBI NYCKOBbIX NEPErPY30K s pasnuyHbIX BUOOB Harpysku:

o AkTvBHas Harpy3ka (TOH — HarpeBaTenb) — 4o 25 % OT HOMUHanNbLHOrO Toka. Meperpyaka npak-

TUYECKW YCTPaHMa NpK NPYMEHEHNM pene C nepekntoyeHrem B «0y,

o Jlamnbl HakanuBaHws, ranoreHHble amnbl — NPeBbILLEHE HOMWUHANBHOTO Toka B 7...12 pas
NPV BKIKOYEHMM,

o OnyopecLieHTHbIe Namibl — KpaTKoBPEMEHHbIE Ckauky Toka B 5...10 pa3 BbilLe HOMUHAMBHOTO
B Te4eHue 3anycka (8o 10 cekyHa),

o PTyTHble namnbl — NPpeBbILLEHE HOMUHANBHOIO TOKa B 3 pa3a B TeYeHMe NePBbIX 3...5 MUHYT,

o ObmOTKa aneKTPOMarHTHOTO pene NepPeMEHHOro ToKa - NPEBbILIEHNE HOMUHAMBHOTO TOKa B
3...10 pa3 B TeyeHve 1...2 neproaos,

o ObmoTKa coneHomaa - NpeBbiLLEHe HoMMHanbHOro Toka B 10...20 pas B Tevenue 0,05...0,1
CeKyHab!,

o BbICOKOMHAYKTVBHAS Harpyska C HaChILLAOLMMCS CEPAEYHUKOM (TpaHchopmaTop Ha Xono-
CTOM XOZy) NPV BKIKOYEHUM B (hase Hyns HanpsbkeHus: - Tok B 20...40 pa3 Bonblue Homu-
HanbHoro B Tevenue 0,05...0,2 cekyHapbl,

o OnekTpoaBuraTens - Tok B 5...10 pa3 bonbLue HomuHanbHoro B Tevenve 0,2...0,5 cekyHapbl,

o EMKOCTHbIE Harpy3ku Npu BknioYeHun B dhase, 6nmakoii k 90° - Tok B 20-40 pas 6onbLue Ho-
MWHaNBHOTO B TEYEHWE BPEMEHW OT JECATKOB MAKPOCEKYHT, 10 [ECATKOB MUIITUCEKYH.

Wcnonb3oBaHve TTP gomyckaeTcst TOMbKO C HArpy3koi akTUBHO-MHAYKTUBHOTO TUNa C COS ¢ >
0,5 1 nyckosbIM TokoM He 6ornee10 liou.

Heobxoanmblit 3anac TTP no ToKy Anst KOHKPETHOM Harpy3ku Yallle BCero MOoXHO onpesenutb
Mo A@HHbLIM TUMOBBIX HArpy30K, ykaaHHBbIX BblLLe, OQHAKO JEACTBUTENbHBIE 3HAYEHMS TOKa
Harpysku B NUKOBbIX PEXUMax HeobXOAUMO YTOUHSTb Y NPOU3BOAMTENS 060PYA0BAHMS.

CrocoBHOCTL TBEPLOTENbHBIX PEre BbiepKMBaTL TOKOBbIE NEPErPY3KN XapaKkTepusyeTcs Be-
MMYMHON yLapHOTO TOKa, TO €CTb aMMMUTY[OK OAVHOYHOTO MMMyMbCa 3afjaHHOW ANMMTENbHOCTY
(06bluHo 10 Mc). insi pene NOCTOSHHOTO TOka 3Ta BEMUYMHA, Kak NpaBumo B 2 — 3 pasa NPEBOCXOANT
3Ha4eH1e MaKCUMarbHO AOMYCTUMOTO NOCTOSIHHOMO TOKa, A4S TUPUCTOPHBIX PENE 3TO COOTHOLLEHME
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okono 10. [1ns TOKOBbIX NEPErpy30K NPONU3BOMBHON ANMUTENBHOCTU MOXHO UCXOLUTH M3 AMMUPUYECKON
3aBUCUMOCTM: YBENUYEHUE ANUTENBHOCTU NEeperpy3ki Ha NOpsAOK BEAET K YMEHbLUEHMIO [0NYCTUMO
aMnnuTyabl ToKa.

Bbibop HOMWHaMBHOrO TOKa TBEPAOTENBHOTO pene NS KOHKPETHON Harpysku 3aknioyaetcs B
nonbope 3anaca No HOMWHANBHOMY TOKY pere 1 BBEAEHUEM LOMONHUTENBHBIX MEP MO YMEHbLLEHMIO
MYCKOBbIX TOKOB (TOKOOrPaHUYMBALOLLME PE3VCTOPbI, PEAKTOPbI U T.4.).

[ns NOBbILIEHNS YCTONYMBOCTI TBEPAOTENBHOIO Pene K MMMYMbCHBIM NOMEXaM napannensHo
KOMMYTUPYHOLLMM KOHTaKTaM B TTP 1mMeeTcs Lienb, COCTOSLLAs U3 NOCNEeA0BaTENBHO BKIOYEHHBIX pe-
3uctopa u emkoctn (RC-Lenouyka).

[ns Goree NonHoi 3alwuTbl OT NEPErpy3KkM Mo HaNPSHKEHMI0 CO CTOPOHBI HArpy3ki HeobXoaMMo
BKMIOYNTb 3aLLMTHbIE BAPUCTOPbI NapannensHo kaaon dase TBepaoTenbHOro pene.

4.6.2 O6wwme pekomMeHAALMM NO BLIGOPY paauaTopa oxnaxaeHus

Bbibop paguatopa oxnaxgeus ons TTP KIPPRIBOR He TpebyeT oT nonb3oBaTtenst Hukakix
0c0obbIX HaBLIKOB W NO3BONSIET caenath Bbloop TpebyeMoil Mogenu paguaTopa BHE 3aBUCUMOCTM OT
KBanudkaLmm 1 ypoBHS 3HaHUA. PekomeHgaumm ans Bblbopa paguartopa OXnaxaeHust CBefeHbl B
Tabmuupbl 1 CNpaBeanuBbl 41S NoAaBNstoLero 6onbLUMHCTBA CnyyaeB npumeHeHns. OgHako cTouT
YuuTbIBaTH, YTO TabnmLbl Nogbopa pagnatopoB paspaboTaHbl MCXOAS U3 HOPMaIbHbIX YCIOBUI SKC-
nnyatauum TTP, korga Temnepatypa akcnyatauum He npesbiwaeT 25 °C, a paguatop yCTaHOBNEH B
XOpOLUO NPOBETPMBAEMOM MECTE, rA€ €CTECTBEHHOW LIMPKYMALMM BO3AYXA HUYTO HE NPEensTCTBYET.
MoaTomy npu BbIBOpE No Tabnmuam nogdopa CTouT 0653aTeNbHO YUMTLIBATL (haKTOPbI, YXyAWakLme
TeNnooTAady (pasmelLeHne B Lukaddy, NOBbILIEHHYI0 BHELLHIOK TeMnepaTypy B MECTE YCTAHOBKM U T.
n.), 1 BbibupaTtb paguaTop 3aBe4OMO C 3anacoM Mo BenuyMHe paccenBaemoin MowHocTu. Mpu aTom
HYXHO MOMHMTb, YTO BO M30EXaHWe NULWHUX TpaT, paguaTop BbIBbMpaeTcs 1UCXoas M3 HOMUHAMBHOTO
ANUTENbHOTO TOKAa Harpyski, a He Toka Ha KoTopoe paccuutaHo TTP.

Kak cregyeT 13 npakTuku, KOMMYyTaLWs Toka CBbile 5 A yxe Bbl3blBaeT HarpeB ocHoBaHNA TTP
po 40 °C, cnegosatenbHo, KOMMyTaLmMy Toka = 5 A ucnonb3oBaHue paguatopa cTporo 0bsi3a-
TenbHo, B NPOTUBHOM criyyae TTP BbIAAET U3 CTPOS N0 NPUYMHE Neperpesa.

Mpy BbIGOPE paaunaTopa B NEpBYt O4EPesib HYKHO OPUEHTUPOBATLCS Ha ero crioCOGHOCTb pac-
cevBarb TeMo, a yxe NoToM Ha ero rabaputHble pasmepbl.

B siueiikax Tabnuy ykasaHo konuyectso TTP MOHTUpYEMbIX Ha paguaTop U MakcumarbsHo Aomny-
CTUMBbIiA TOK Harpy3ku no kaxgon dase TTP npu NOCTOSHHON TeMnepaType OKpyxatoLLen cpeap
+25 °C. CmBon «—» B sYelike ykasbiBaeT Ha TO, YTO ykasaHHas mogenb TTP He coBMecTMa ¢
yKa3aHHOI MoAernblo pagnatopa, mbo 1x COBMECTHOE MCNOMb30BaHWe KpanHe HeaddeKTUBHO.

Tabnuya 51 — pexomeHdyembie paduamopbi dnsa TTP ceputi MD / HD / HDH

Mopgenb paguartopa
Mogen. TTP PTP052 PTPO60 PTP061.1 | PTP0621 | PTP063.1
MD-0544.2D3 - x5 - - -
MD-1044.2D3 Z %10 Z Z Z
MD-1544.2D3 _ 1x15 Z _ _
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Tabnuya 51 — pexomeHdyemble paduamopsi 05 TTP ceputi MD / HD / HDH (npodomxerue)

Mogensb paguaropa
LG PTP052 PTP060 PTP061.1 PTP062.1 PTP063.1
HD-1044.ZD3/ZA2 %10 %10 %10 %10 %10
HD-2544 ZD3/ZA2 %20 %20 %25 %25 1x25
HD-4044 ZD3/ZA2 %20 %20 %30 1x35 1x40
HD-6044.ZA2 1x20 1x20 1x40 1x45 1x55
HD-8044.ZA2 %20 %20 x40 1x50 1x65
HDH-6044.2D3 %20 %20 x40 1x45 1x50
HDH-8044.2D3 %20 %20 x40 1x45 1x60
HDH-10044.2D3 %20 %20 x40 1x50 1x65
HDH-12044.2D3 %20 %20 x40 1x55 1x70
HD-1025.DD3 %10 %10 %10 %10 %10
HD-2525.DD3 %20 %20 %25 %25 %25
HD-4025.DD3 %20 %20 x40 x40 1%40
HD-1044 VA/TOU/LA %10 %10 %10 %10 %10
HD-2544 VA/TOU/LA %20 %20 %25 %25 %25
HD-4044 VA/TOU/LA %20 %20 %30 X35 1x40
HD-6025.LA %20 %20 x40 1x45 1x55
HD-8025.LA %20 %20 x40 1x50 1x65

Tabnuya 52 — pekomeHdyembile paduamopsbi 0nsi TTP ceputi SBDH / BDH, GaDH / GwDH, HT
Mogenb paguaropa

= < © ~ © =) o
Mogens TTP 3 3 S S 3 3 S
S o o o o o o
= = = = = = =
= o o o o o o
1x60 1x60 1x60
SBDH-6044.Z2D3 1x50 | 1x60 1x60 1x60 3%50/601 355/601 360
1x80 1x80 1x80
SBDH-8044.ZD3 1x60 | 1x75 1x80 1x80 3555/80 3460/80" 3575/80
1x100 1x100 1x100
(S)BDH-10044.ZD3 | 1x65 | 1x85 1x100 [ 1x100 3%60/100° 3%65/1001 3x85/1001
1x120 1x120 1x120
(S)BDH-12044.ZD3 | 1x70 | 1x90 1x110 [ 1x120 3%65/105 3x70/1151 3x90/1201
1x150 1x150 1x150
(S)BDH-15044.ZD3 | 1x75 | 1x100 | 1x120 | 1x145 3x70/1151 3575/125 3x100/150"
1x170/200 1x180/200 1x200

BDH-20044.2D3 | 1x80 | 1x105 | 1x130 | X160 | 57543011702 | 3x80/1401/1802 | 3x105/1701/2002

1x190/250 1x200/250 1x250
BDH-25044.2D3 | 1x85 | 1x120 | X150 | X185 | 5 a0y1a01/1952 | 3x90/15512002 | 3x115/1951/2502
(Ga)GWDH-500120 | - |- - - 1x170/2801/3652 | 1x180/300'/3802 | -
(Ga)GWDH-600120 | - |- - - 1x175/3001/3902 | 1x190/3201/4152 | -

T - [pu ucnonb3osaHuu eenmunsimopa VENT-12038.220VAC.5MSHB.
2~ [Mpu ucnonb3osaHuu seHmunsmopa VENT-12038.220VAC.7MSXB.
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Tabnuya 52 — pexomeHdyemble paduamopbi 05151 TTP ceputi SBDH / BDH, GaDH / GwDH, HT (npodomxerue)

Mogensb paguatopa
MogensTTP | & | S | 8 | & 8 3 g
S| 2| 2|2 2 2 2
= [= = = = = =
o o o o o o o
(Ga)GWDH-800120 |~ |~ - - 1x195/3401/4602 | 1x210/3701/480 | 1x270/4601/6002
HT-10442D3ZA2 |~ [1x10 [1x10  [1x10 | 1x10 1x10 -
HT-25447D3/ZA2 |~  [1x25 [1x25 |1x25 | 1x25 1x25 -
HT-4044ZD3ZA2 |~  [1x30 [1x35 |1x40 | 1x40 1x40 -
HT-6044.ZD3/ZA2 |~  [1x35 [1xd5 |1x50 | 1x55/60 1x60 -
HT-8044.ZD3/ZA2 |~  [1x40 [1x50 |1x60 | 1x60/80" 1x65/80 -
HT-10044.2D3/ZA2 |~ [1x40 [1x50 | 1x60 | 1x60/95" 1x65/1001 -
HT-12044.ZD3/ZA2 |~ [1x40 [1x50 |1x65 | 1x65/10571202 |1x70/115/1202 |~
Mogens VENT-8038 VENT-12038
BEeHTUNATOPA

4.6.3 FabapuTHbIe pa3mepbl paguaTopoB

Tz 1
ST

®4,5 4l 18

PucyHok 49 — 2abapumHbie U ycmaH0B804HbIe pasmepsl paduamopa PTP052

T — [pu ucnonb3osaHuu eeHmunsimopa VENT-12038.220VAC.5MSHB.

2~ [Mpu ucnonb3osaruu seHmunsmopa VENT-12038.220VAC.7MSXB.

3 — npu HedocmamoyHoU ecmecmeeHHoU UUPKyNauuU 8030yxa Yepe3 paduamop ucnosb3yiime pekoMeHOyembIl mun 8eHmuIs-
mopa.
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PucyHok 51 — eabapumHble U ycmaHo80YHble pa3mepbi paduamopa PTP061.1

67



0%

R28

0l

2-no Mix07

PucyHok 52 — eabapumHbie U ycmaHOB80YHbIE pasmepsl paduamopa PTP062.1

129

08
587

[/

%WQ\

2-no

081

4x0,7

PucyHok 53 — 2abapumHbie U ycmaH0804HbIe pasmepsi paduamopa PTP063.1

68



9z

48
RN N
. i3 0 ? J a0 &
= ; ‘ 72 S
4 no Méx0,7 - - +1
79
S QIS g - L .
L | .| ln- =1
,._j o)
R3
p e E= 2
! ¢ - T ,\*j}k 2t
2 no M5x0.8 4 no Méx0,7
100
PucyHok 54 — eabapumHble U ycmaHo80YHble pasmepsb! paduamopa PTP034
92
48
+- 80 Q
L Y A [ I~
—& B — ‘ 72 LS
4 pa M4x0)7 5 in _%~_L_
79
A S NRSIS S— 5
L L B gt
- L 1|
R 4 no M5x0.8
b R et 30
B - i 4 1 B 1= o1
i i - i
4 no Mix07
A4
3 S 100

PucyHok 55 — 2abapumHble U ycmaHo80YHble pasmepb paduamopa PTP036

69



260

4noMéx0,
'

7

T

i

K

2 no M5x0,8

80

R3 47

93
140

il

66 48

164

mmn_

PucyHok 56 — eabapumHbie U ycmaHOB0YHbIe pa3mepsl paduamopa PTP037

&0

48
28

6.5

17

36

36

4-M3x0,516H/ D4x30°

& s

14-M5x0,8-5H/95,5x30°

B

80
93

150

A b2

4+ &

24 |141] 24

335

R :
4-Mé&x0,746H/®5x90

115

125

105

70

62
80

PucyHok 57 — 2abapumHble U ycmaHo804Hble pa3mepsb paduamopa PTP038

[ A
4 no Mix0,7
10

105
135




80

PucyHok 58 — e2abapumHble U ycmaHo804Hble paamepsbi paduamopa PTP039

48
28
=2
R RN
£ B
=]
)| 14-M5x0,8-6H/85,5x90°
A Lt SR
¥ &P
>
o| a
|
4 s
N ki
o 7 v n
& P
4-M3Ix0,5-6H/D4x30°
& "
24 |14.1|, 24
S
o &
4-Mbx0,7-6H/d5x90 E]
62
80
80
IN
ml"]
B 58 N
H & o _
48
= & &
\
|
5 &
@ ‘ <5
S| o
al 1 S
8 1| "
I
B 20-M5x0,6-6H/95,5x30
|
| .1};, &
P ’ |
o) &
mj
4-M3x0,5-6H/B4x90°
5 4
& 4 "
24 |16,1| 24
|
|
| o %
4-M&x0,7-6H/B5x90 EEI

62
80

PucyHok 59 — eabapumHble U ycmaHo804Hble pasmepsb paduamopa PTP040

- |

| Lt 00
LomB. Mé&x0,7
— m 110

14

125

boldl
4 no Méx0,7
110

71



4.6.4 Npumep noabopa oaHodazHoro TTP noa KOHKPETHYHO 3aaavy

Tpebyetca nogobpatb TTP Ans npocToro perynupoBaHus MolwHocTH TAH-a. Ynpaensiowui
CUrHan — yHuuUmMpoBaHHbIiA curHan Hanpskenus 0...10 B, HanpskeHre nutanns Harpysku U = 220
VAC, mowHoCTb Harpyskn Py = 3 KBT, k0adhdhuumeHT MOLLHOCTW Harpy3ku (cos @) = 1. Temnepatypa
OKpyxatoLLei cpeabl +25 °C.

Acxops u3 TMna HanpshkeHUs uTaHus 1 Tpebyemoro Tuna curHana ynpasneHus npuemnembiM
BapuaHToM sBnsetcs cepus pene HD-e €22.10U.

Onpegenvm Tpebyemblit HOMUHANBHBIA TOK pene.

A3 chopmynbl MOLLHOCTM Ans ogHOasHom Lienu
Pu=Uu x |y x cos @
BbIpaaum 1 BbIYMCIIMM TOK NOTPEBNEHNS KOMMYTUPYEMON Harpy3Kku:
Iw=Pu/ (Uxcos @) =3000/(220 x 1) = 13,6 A.
[JobaBum k nonyyeHHOMy 3Ha4eHmo Toka 3anac B 35 % KOTOpbII MOKPLIBAET NOrPELLHOCTY HOMUHATb-
HOM MoLLHOCTH camoro HarpesaTens (£10 %), yBenuyeHne MOLHOCTY B X0nogHOM cocTostHum (£10 %)
11 BO3MOXHbIE KonebaHs CETEBOro HanpsikeHust nutanns (215 %).
136 Ax1,35=184 A
Brxaniuas mogucmkaums, nogxogsiias no Toky - HD-2522.10U ¢ HomuHanbHeIM Tokom 25 A,
Tak kak koMmyTupyemblit Tok Gonee 5 A, To HeobxoaUmo npumeHeHne paguatopa. Beibupaem pagua-
Top no Tabnuue [51]. Ans paccevBaHns Tenna npy KOMMyTaLMK PAcCYUTAHHOTO TOKa C y4eTOM 3anaca
Oynet pocratouHo paguatopa PTP0GO.

4.6.5 Npumep nopbopa TpexcrasHoro TTP nog KOHKPeTHYHO 3apavy

Tpebyetca nogobpats TTP ans ynpasneHus HarpeBaTeNbHbIMI SNeMeHTamMi NPOMbILLIEHHON
neuwn moLLHocTbo 54 KBT. Ynpasnenue ocywectsnsetcs npu nomoum MAO-perynsatopa. Harpesatens-
Hbl€ 3N1eMeHTbI paccumTaHbl Ha HanpsbkeHne 380 VAC v coefyHeHb! N0 CXeMe «TPEYTONbHUKY.

Wcxops w3 Toro, YTo ynpasneHue Harpyakon ocylecTenset MA0-perynsatop, Ham noHapgobutcs
TTP ¢ puckpeTHbIM ynpasnexnem. 3avactyto y MU[-perynsaTopoB ecTb CreumanbHbiii BbIXOA ANs
ynpaBneHus TBEPAOTENbHBIM PEne U BCTPOeHHbI 6nok nutanvs Ha 24 VDC v peneiHblit BbIxog
(Hac ycTpouT niobon BapuaHT). Mcxoas ua atoro Beibupaem TTP ¢ ynpasnexwem 3...32 VDC. lNo pak-
HbIM NapameTpam noaxogut TTP HT-e 44.ZD3.

Paccuntaem Tok Harpysku. KoadduumeHT moLyHocTH nogobHon Harpy3km (cos ¢) = 1.

B ykasaHHOI1 cxeme NOMKITHOYEHNS TOK HArpy3Ku PaBeH:
lv=Pu/ (U x V3 x cos ¢) = 54000/ (380 x \'3 x 1) = 82,14 A.

[obaBum k nonyyeHHOMyY 3Ha4eHto Toka 3anac B 35 % KOTOPbIi NOKPLIBAET MOrPELLIHOCTH HO-
MWHanbHOI MOLLHOCTM camoro Harpesartens (10 %), yBennuyeHne MOLIHOCTM B XONOGHOM COCTOSHUM
(10 %) 1 BO3MOXHbIe KonebaHns ceTeBoro HanpsxkeHns nutaqns (£15 %).

82,14 x 1.35= 110,89 A

MonyyeHHOMY TOKy Harpysku COOTBETCTBYET Moaudukauns HT-12044.ZD3 Ha HOMMHAMbHBIN
Tok 120 A. Tak kak koMMyTUpyeMbIin Tok 6onee 5 A, To Heobxoanumo NpumeHeHne paguatopa. Beibu-
paem paguatop no Tabnuue [52]. [ins paccevBaHus Tenna Npu KOMMyTaLyUW PacCYUTaHHOTO TOKa C
yyeTom 3anaca 6yger pgoctatouHo paguatopa PTP038 ¢ ycraHoBneHHsiM BeHTUnsitopom VENT-
12038.220VAC.5MSHB.

12044.ZD3 yctaHoBneHHbIX Ha paguatop PTP039 ¢ seHtunsatopom KIPPRIBOR VENT-

Bonee HagexHbIM pelleHnem 3Toi 3apgaum 6yaet npumeHeHne 3-x ogHodasHbix TTP SBDH-
12038.220VAC.5MSHB.
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5 MoHTax n akcnnyarauus
5.1 TpeGoBaHMA K MOHTaXy

K MOHTaxy YCTpOACTBA AOMYCKAKTCS TOMLKO KBANM(MLMPOBAHHBIE CMELMAnnCTLI, UMeloLLMe
LOMYCK K NPOWU3BOACTBY SMEKTPOMOHTaXHbIX paboT.

TTP ycTaHaBnMBalOTCS B 3anvpaeMble LUkadbl Ans NPefoTBpaLLeHns JOCTYNa NOCTOPOHHMX
. KoHeTpykuust kada JormkHa 0becneunBaTh YMCTOTY BHYTpEHHEro 0bbema, 3alluLath oT nona-
[aHusi NOCTOPOHHNX NpeaMeToB W Bnary. LLkad AOmKeH UMETb BEHTUMNALMOHHbIE OTBEPCTUS NS Lp-
KyNsiLMW OXNaXaatoLLEero Boayxa 1 oxnaxaeHust 06opyaoBaHus, YCTaHOBNEHHOMO BHyTPU Hero. MoH-
Tax TTP Ge3 paguaropa, paBHO Kak W C paauaTopoM OCYLLECTBNSIETCS BUHTAMU Ha NAockocTb. MoH-
Ta)KHasi IOBEPXHOCTb A0MKHA BbITb POBHAs 1 unCTasl, 0BecreunBaTh HageXHOCTb KPEMIEHNs YCTPOit-
cTBa.

Mpy NOAKMIOYEHUM YNPABASIIOLLMX U CUMOBBIX LIENEH, CMOHTUPOBAHHBIX MHOTOXUIbHBIM Mef-
HbIM MPOBOLIOM CEaYET ONPeCcCOBLIBATH KOHLbI MPOBOZOB KOMbLIEBLIMU TGO BUMOYHBIMI HAKOHEYHN-
Kamu.

5.1.1 YcranoBka TTP Ha pagnaTop

TeepaoTenbHoe pene Npy NpoTeKaHUN Yepe3 Hero ToKa B LieNi Harpy3ku HarpeBaeTcs, 31o 06y-
CII0BI1EHO ANEKTPUYECKNMU NOTEPAMU Ha CUMOBLIX NOYNPOBOAHNKOBbLIX ANIEMEHTaX. an 9TOM yBenu-
YeHWe TemnepaTypbl pene HaknaabiBaeT OrpaHMYeHre Ha BEeUYMHY KOMMYTMPYEMOro WM ToKa
Harpy3kn. C Lenbio OXNaxaeHUs KOMMYTALWOHHBIA 3MEeMEHT BO BCeX TBEPAOTEMNbHbIX pene
KIPPRIBOR cMOHTMpOBaH Ha METaNIMYECKOM OCHOBaHWUW, KOTOPOE paccenBaeT BblaenseMoe B npo-
Liecce pabotbl Tenno. OfHako MeTannmM4eckoe 0CHOBaHWE TBEPAOTENBHONO pene BBMdY CBOEH Maroi
nnowaan cnocobHo YCMeLLHO paccenBaThb NuLb HeBOMbLLOE KONMYECTBO TENMa, Koraa TOK Harpy3aku
He npesblwaeT 5 A. CnegosatensHo, Npu ANUTENbHON paboTe pene ¢ Tokammu Harpysku cabile 5 A
TpebyeTcs NpuMeHeHe JONOMHUTENBHBIX Mep oxnaxaeHus. Hanbonee [OCTYNHbIN Cnocob yryuwmTh
TENMooTBOA Pefe — YBeNuYMTb NNoLlab paccenBaHus Tenmna oT MeTannuyeckoro OCHOBaHus pene.
[obnTbCs 3TOr0 MOXHO YCTaHOBKOW TBEPAOTENLHOTO pene Ha pagumatop oxnaxaerus KIPPRIBOR ce-
pvm PTP, ocHacTtus ero npu HeobxoaumocTtn BeHTunstopom KIPPRIBOR cepum VENT.

Mpv nopBope paguaTopa OXMaxaeH!s YYUTBIBANTE, YTO He CyLLEeCTBYET OAHO3HAYHOMO COOTBET-
CTBWS MEXY TOKOM Harpyskv Yepes pene v Tunom HeobxoauMoro paguaTopa, a NpuBeaeHHbIe B Tab-
nmuax [51] v [52] pexomeHaaLmm yaOBNETBOPSIOT CTAHAAPTHBIM YCMOBUAM JKCMyaTaLum (Temnepa-
Typa oKpyxaloLLeit cpedbl +25 °C, Hanuumre LMpKynaLum Bo3ayxa v T. n.). [oatomy paguarop oxna-
XOEHUS cnepyeT BbibupaTh C HEKOTOPLIM 3anacom nubo yBenuumnBaThb ero ahheKTMBHOCTb, AOMOMHN-
TENbHO yCTaHaBNMBas BEHTUNATOP 00/yBa.

Mepen ycTaHOBKO TBEPAOTENLHOTO pene Ha pagnaTop HeobX0AMMO OUMCTUTb MX MOBEPXHOCTU
OT MbIfN 1 3arpsisHeHi, a npu yctaHoske TTP Ha pagmatop — y6eanTbCs B OTCYTCTBUM MOCTOPOHHMX
yacTtuu.

MosepxHocTu TTP v paguaTtopa oxnaxaeHust He MoryT ObITb MAEaNbHO POBHbLIMI, MOITOMY ANs
obecneyenns apekTMBHOTO TENNooTBoAa He0bX0AMMO NPOBOAUTL YCTaHOBKY TTP Ha pagumatop ¢
1CMOMNb30BaHNeM TeNNonpoBoasLLen nacTbl, Hanpumep, KIMT-8. MpumeHeHne TennonpoBoaHON NacTsl
MO3BOMSET 3aMONHUTL BO3AYLUHbIE MYCTOTHI MEXAY NOBEPXHOCTLIO paanaTopa 1 ocHoBahweM TTP, no-
BbILLIAs 3PEKTUBHOCTL TennooTaaum ot TTP k paguatopy.

Mpu HaHECEHUM TEMONPOBOAHON NACThI HA TBEPLOTENBHOE PEne BHAMaHWe CTOUT YAENsTb BO-
npocy cobrnioAeHNs ONTUManbHON TOMLLMHBI U PABHOMEPHOCTM HAHECEHHOTO CMost. CIULLKOM TOMNCThIN
CMoii TENONPOBOAHOIO MaTepumana yBenuynBaeT TENOBOe CONPOTUBIIEHWE NEPEXOAa «pagmaTop —
pene» W NpensTcTBYeT HOPManbHOMY OTBOZY TENMa OT TBEPLAOTENLHOIO pene. HepaBHOMEPHIN Croii
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NpuBOAMT K 06pa3oBaHNIo Mex[y NOBEPXHOCTAMM pene 1 paguatopa eLé 6onbLIero Konm4ecTa BO3-
BYLLUHbIX MYCTOT W Pe3KO MOBbILLAET TEMNOBOE CONPOTUBIEHME Nepexoda. OnTuMarnbHbIM CuMTaeTcs
Crnoil TENMONpOBOAHOI NacTbl A0 40 MKM, KOrAa Yepes Croil TepMonacTbl BUGHA CTPYKTYpa NOBEPXHO-
CTM pagmaTtopa, NOCKOMbKy 3TOr0 BMOMHE AOCTATOMHO AN MOKPLITUS LLEPOXOBATOCTM NOBEPXHOCTEN.
LlenecoobpasHo HaHOCUTb NACTY Ha paguaTop C UCMONb30BaHWEM POBHOTO METANMYECKOro LnaTens,
pobuBasch pacnpeneneHns nacTbl NPONopLMOHanbHO AedekTam NoBepXHOCTU. HaHeceH e nacTbl Ha
panuatop addexTMBHEE N0 NpUiKHE BOMbLLEN HEPOBHOCTM €70 NOBEPXHOCTM MO CPABHEHMIO C OCHO-
BaHueM pene. ocne ycTaHOBKM pene Ha paguaTtop ¢ HaHeCEHHO TepMOonacToil HeobxoaUmo ocyLLe-
CTBUTb «MPUTUPKY» NOBEPXHOCTEN. MpuThpKa coBepLLaeTcst HeboNbLUINMI KonebaTenbHbIMM JBINKEHN-
AMm (80 5 MM, Ho 6e3 B3aUMHOrO OTpbIBa NOBEPXHOCTEN!) C OAHOBPEMEHHBIM MPUXMMOM pene K pagu-
atopy. Torbko NoCIe 3TOro MOXHO COBEPLUATL (HMKCALMI0 perne Ha paanuaTope BUHTaMW.

Mpu MOHTaXe BCeraa UCnonb3yiTe KpeneXHble BUHTI C LiENbio MakcuMarnsHO NOTHOTO npune-
raHus nosepxHocteit TTP u paguatopa.

Mpu ycTaHOBKe papuaTopa OXnaxaeHns BHyTpu 06opyaoBaHns nubo MOHTaXHOrO Lukada no3a-
60TbTECH O TOM, YTODbI HUYTO HE MPENATCTBOBANO ECTECTBEHHOI LMPKYNALMI BO3ayXa Yepes paaua-
TOp OxnaxaeHus. CreayeT Takke NPUHATL BO BHUMAHWe, YTO NNoLLasb NONepeyHoro CeYeHUs BXOL-
HbIX 1 BbIXOAHbIX PELLETOK LKkaa AoMmKHa ObiTb HE MeHbLUe NIOLLAAM NONEPEYHOT0 CEYEHIS paama-
Topa (paguatopos). Bcerga pacnonarante paguaTtop OxnaxaeHus Takum o6pasom, YToBbl NOTOKM
€CTECTBEHHON LMPKyNaLMM BO3AyXa NPOXoanni Baonb pébep oxnaxaeHus paguaropa (CHIU3y-Beepx)
N B NLO6OM NOMOXEHUN NPY HANMYMUM NPUHYAUTENBHOTO 06/1yBa C NOMOLLBI0 BEHTUNSITOpA OXNaxae-
HUS., B IPOTUBHOM CIlyyae a(heKTMBHOCTb NMPUMEHEHMS pafnaTopa 3amMeTHO cHuauTcs. Ecnu papua-
TOpbI CHAOXEHBI BEHTUNATOPaMH, TO NPOMU3BOANTENBHOCTb CUCTEMbI BEHTUMALWM LKada ynpaBreHns
JormkHa ObITb He MeHee CyMMapHOW MpOW3BOAUTENBHOCTU BCEX BEHTUNATOPOB, YCTAHOBMEHHbLIX B
wkady.

[ina pasHbix cepuit TBEPAOTENBHBIX pernie Ha paguaTopax cepum PTP uMeroTcs pasHble noca-
[04Hble 0TBEPCTMA. TuMbl JOMYCTUMBIX K YCTAHOBKE Ha KOHKPETHbIN paguaTop pene ykasaHbl B Tab-
nnuax [51] v [52].

5.1.2 YctaHoBKa Heckonbkux TTP ¢ pagnaTopamu B OAHOM LUKady ynpaBneHus

Mpu yCTaHOBKe HECKOMbKIX PENe C paauaTopamu B OAHOM LUKaddy HyXHO MPUHSATL MEPbI K TOMY,
yT0Bbl OHM He 3aTpyaHANM TennooTaady apyr apyra. [pu pacnonoxeHu TTP B ogHOM psgy cnegyeT
paccTosHue mexay paanatopamm (D) npuHuMaTh BennunHoi He MeHee 0,7 OT WnMpuHbI BonbLuero pa-
avatopa (A2).

pagvaTopbi

L il d

A1 A2

TTP 1

TTP 2

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

Mpu pacnonoxexun TTP gpyr Hag ApyroM HeobXoaMMO HUBKHEE YCTPOACTBO MOAHWMATbL Hag,
MOBEPXHOCTbI0 YCTAHOBKM Ha paccTosHWE He MeHee BbICOTbI BepxHero (B = h) u paccTosHue no Bep-
TUKanu mexay pagamu TTP Takke BblAEpXUBaTb HE MEHEE BbICOTbI BEPXHETO.
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PucyHok 61— cxema pasmeweHust TTP npu MoHmaxe dpye Had Opyaom

,_________
L_TIP2

Takxe He cnegyeT pasmewats TTP 6nusko ¢ OpyrMMW aneMeHTamil, CMOHTMPOBaHHBIMU B
Lwkadyy (TpaHchopmaTophbl, YacTOTHbIE PEryNATOPbI, kabenbHble NOTKM W T. N.) Tak KaK Takon MOHTax
BELET K 3aTPyAHEHMIO TENNOOTAAYM U Pene, U COCeAHNX YCTPONCTB.

5.2 TpeboBaHMsA K yCNIOBMAM OKpYXKatoLwei cpeabl

Pa6oune ycnosus akcnnyatauun TTP KIPPRIBOR: B 3aKkpbITbiX B3pbiBO6€30NACHbIX NOMELLe-
HWsIX, 6€3 MapoB arpecCyBHBIX XWAKOCTEN 1 ra3oB, Temnepatypa okpyxatoero Bosgyxa -30...+70 °C,
armoceepHoe fasnenve 84...106,7kMMa, oTHocuTenbHas BnaxHocTb He 6onee 80 % npum Temnepatype
He Bblilwe 25 ° C, 6e3 KoHAeHCaUumm Barm.

HecmoTps Ha LKpokuin TeMnepaTypHBIN AnanasoH, KOMMyTaLyMoHHas cnocobHocTb TTP cunbHO
3aBUCUT OT TemmnepaTypbl OKpyXKatollei cpedbl. Hwke npeacTaBneH rpadmk 3aBUCUMOCTY Makcy-
MarbHO JONYCTUMOTO TOKa pere OT TeMNepaTypbl OKPYXatoLLern Cpeabl UM OCHOBaHWS pere.
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0,1

ouTTP

KommyTatnoHHas cnocobHocts TTP, I, /I,

0
-30 20 10 0 10 20 30 40 50 60 70 80 90

Temnepartypa okpyxatowied cpeasl, °C

PucyHok 62 — 3agucumocmb moka pesie om meMnepamypbi okpyxatoweli cpedbi (ocHosaHusi TTP).
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Ha rpachuke nokasaHbl TpW KIOYEBbIE TOYKY:
o A —korga Temnepatypa ocHoBaHus TTP gocturaet 40 °C, HaunHaeTcs SBHbIA cnag Harpy3od-
Hoit cnocobHoCTH pere.
o B — npu Temnepatype ocHoBanus 70 °C, pene cnocobHo koMmyT1poBaTh Nk 50 % Homu-
HarbHOro TOKa.
o C-npu Temnepatype ocHoBaHus 80 °C HacTynaeT HeobpaTuMbIii TENNOBOIA Npo6oii CUOBOrO
KOMMYTaLMOHHOrO driemMeHTa 1 TTP nepexoauT B HeYNpaBnseMbli Pexum.

B cnyyae noBbILLEHHOM TEMNEepaTypbl OKkpyxatoLen cpefb! (cBbiwe 40°C) TTP He cMoXeT Hop-
MarbHO OXMaxaaTbCsl, Aaxe NPW UCNONb30BaHWM paavatopa C NpuHyauTeNbHbIM 06ayBoM. B Takoil
cutyaumun TTP ByneT neperpeBaThbCs U MOXET BbIATY U3 CTPOS. B aTOM cryyae BO3MOXHbI ABa Bapy-
aHTa peLleHuns:

o [lpegycmaTpuBaTh CUNOBBIE LUKAMLI C BHELLHUM OXMaXAEHMEM NPy MOMOLLM KOHAMULIMOHEPOB,

e Vlcnonb3oBats TTP ¢ BogsHbIM oxnaxaeHuem cepim GwDH.

Wcnonb3oBaHue cranpapTHoit cepun TTP npu noBbIlLEHHbIX TeMnepaTypax u 6e3 BHeLUHero
KOHOMLMOHMPOBAHWS BO3AyXa BO3MOXHO, NPM YCrIoBUM BbIGOPa HOMUHAMBHOTO TOKa Pese C y4eToM
€r0 MOBbILLEHHON TeMNepaTypbl AKCnyaTaLuy.

[MpoBepuTL NPaBUNBLHOCTL PEXUMa OXnaxaeH!s TTP MOXHO 13MepuB TemMnepaTypy paguatopa
B 30He He fanee 10 MM OT MecTa KOHTaKTa ¢ OCHoBaHWeM pene. Ecnu Temnepatypa 6nuska k 60 °C
nuBOo NPeBbILLAET 3TO 3HAYEHWE, TO OXNaXAEeHWe ANs pene HefOCTaTOMHO W HYXHO NPEANPUHSTL LO-
MOMHWTENbHLIE MEpPbI MO YNYYLWEHWo TennooTsoaa. [poBoauTL AMarHOCTUKY pene nyuiue BCero uc-
nonb3yst 6ECKOHTAKTHBIN TEPMOMETP (MMPOMETP), KOTOPbIN NO3BOMAET U3MEHSTb KOI(DULIMEHT Ten-
NOBOTO M3nyyeHns. [ins antomuHus oH yctaHaenueaeTcs B Ananasoxe 0,008...0,062.

5.3 3awuTa cunoBbIx uenen TTP

Pabota pene ConpoBOXaaeTCs BO3HUKHOBEHWEM NEPEXOAHBIX MPOLECCOB Pa3HOPOAHbIX MO aM-
NAKTYAe, AUTENbHOCTM, NEPUOAY 3aTyXaHns 1 T. fi. OTW NMPOLIECCH! OTPULIATENBHO BANSIOT KaK Ha pa-
BoTy camoro perie, Tak U MOryT SIBRSATLCS MPUYMHOI NOMEX, TeHepUPyeMbIX B CETb. B nopsike sawuTb!
OT HUX PEKOMEHAYETCA NPUMEHSATb BHELLHWE 3aLUTHBIE Lieny TBePAOTENbHbIX pene. MoyTn Bce Moau-
(hrKaLMM OCHALLEHbI BHYTPEHHIMI CXEMHBIMU PELLEHUAMM.

5.3.1 BeTpoeHHas cHab6epHas uenb (RC - uenouka)

RC-uenouka (cHabbepHas RC - Lienb) — anekTpuyeckas Lenb 13 NocneaoBaTenbHO BRITIOYEHHBIX
eMKocTM 1 conpoTuereHus. RC - Lienoyka noBbIlwaeT HaaekHocTb paboTel TTP B ycrnoBusix AeiACTBYS
UMNYNbCHBIX NOMEX (MEPEHANPSIKEHNI) W OrpaHUYNBAET CKOPOCTb HapacTaHWsi HaMPSHKEHUS Ha KOM-
MYTaLMOHHOM 3NIEMEHTE, YTO OCOBEHHO BAXKHO MPY KOMMYTaLM MHAYKTUBHOM Harpy3ku.

5.3.2 Bbi6op BapucTopa

BapucTop — nonynpoBOfHUKOBbII 3MEMEHT, CONPOTUBIIEHUE KOTOPOTO 3aBUCUT OT MPUIOKEH-
HOTO HanpshkeHust. [PUMEHSIETCS B KAYECTBE 3aLLUThI pene, KOMMYTUPYHOLLMX HANpsHKeHUe NepeMeH-
HOro Toka. briarofjapsi pe3koMy CHIDKEHMIO CBOETO COMPOTUBIEHMSI NIPY MPEBLILLEHNM ONPEAENEHHOr0
YPOBHS! HanpskeHus!, Takoi SMEMEHT MOXET WCTIONb30BATLCS B KAYECTBE OrPaHUIMTENS HAMPSHKEHNS
B AMeKTpUYeckux Liensix. MpUMEHUTENBHO K TBEPLOTENBHOMY pene, BapucTop UCTONb3yeTes s 3a-
LUMTbI CAMOTO TBEPAOTEMBHOMO PEME OT NMPEBLILLEHNs A0MYCTUMONO [Nsi HETO YPOBHS NepeHanpsixe-
HUA. BbiCOkue YPOBHU NEpeHanpskeHuiA CRBOMCTBEHHbI CETSIM MUTAHUS C Harpy3kami MHAYKTUBHOTO 1
EMKOCTHOTO TUMa, KOTOPbIE FEeHEPUPYIOT B CETb MOMEXU OT NPOMCXOMSILLMX B HUX 3MEKTPUYECKUX Nepe-
XOZHbIX NPOLEeccoB. Hanbonee pacnpocTpaHeHs! MeTano-okcUaHbIe Bapuctopsl (MOV).

76



OpWH 13 OCHOBHbIX NapamMeTpoB, N0 KOTOPOMY NPOM3BOAMTCS BbIGOP BapucTopa, — Knaccudu-
KaLMOHHOe HanpskeHre BapucTopa. JTO YCIIOBHAs BENMUMHA HANPSHKEHWS, MPU [OCTKEHUN KOTOPOTO
MPOMCXOANT Pe3Koe U3MeHeHWe ConpoTUBNeHns BapucTopa. CnegoBaTensHo, Ans Bblbopa BapucTopa
HeobXoANMo ONpeaenuTLCH ¢ HOMUHAMBHBIM HaNpSHKEHEM NUTaHUS Harpy3ku (BOMYCTUMbIM Hanps-
XEHMEM perne) 1 paccumnTaTh KNaccudmMKaLMOHHOE HanpshkeHe BapuUCTOPa N0 YNPOLLEHHOI (hopmyre:

UsapucTopa = Upabouee x (1,6...1,9).
Hanpumep, ecniv paboyee HanpskeHve nuTaHus Harpy3ki 230 B, a gonyctumoe paboyee HanpskeHne
pene 440 B, Torga pekoMeHayeTCs BapucCTOp Ha HanpsikeHue:
UsapucTopa = 230 x (1.6...1.9) = 368...437 B.
MockonbKy BapuCTOPbl WU3rOTABMMBAKOTCA CO CTPOTO OMpPeAeNneHHbIM PSOOM KnaccuuKaLMOHHbIX
HanpsikeHWi, To creayeT BoibupaTh bnkaliee Gonbluee Noaxoasiiee HanpsikeHue U3 psifa, B LaH-
Hom cnyyae 390 B.

B 0c060 croxHbix NPOMbILLNEHHbIX YCNOBKAX 3KcnnyaTaluu, ¢ GOonbLLIMM KONMYECTBOM nepe-
XOLHbIX MPOLLECCOB B CETH U BbICOKM YPOBHEM NEPEHANPSKEHNI Npy BbIBOpe BapucTOpa HyXHO 1C-
X0OuTb M3 npasuna:

UsapucTopa < (Unukosoe TTP — 150 B).
MockorbKy aHepriis, Bbloensemas Ha BapucTope npu KOPOTKMX MUKOBbIX Neperpy3akax, 0bbIYHO Mana,
TO B BONbLUMHCTBE ClNy4aeB MOXHO UCNOJb30BaTh ntoboi Tvn BapucTopa Ana NpombILLINEHHOro HasHa-
yeHns. Hanbonee pacnpocTpaHeHHbIMU CepusiMi OTEYECTBEHHbIX BapuCTOpoB sensioTcs: CH2-1,
CH2-2, BP-1, BP-2. OpgHako Bcerga pekomeHayetcs BblompaTb BapucTop C BO3MOXHO GOMbLUMM 3Ha-
YeHrnem JonycTumon paccevsaemont aHeprin. OBbIYHO Yem BorbLue AuameTp Kopnyca BapucTopa, Tem
60rnbLLYI0 BENUUYMHY paccemBaeMoil SHEPruM OH obecneynBaer.

BonbLUMHCTBO BapUCTOPOB M3roTaBNMBAETCS B HEOOMBLLOM KPYriioM KOpMyCe C MPOBONOYHbIMM
BbIBOAAMM, YTO MO3BONSET YCMELHO €70 MOHTUPOBATL HEMOCPEACTBEHHO Ha KneMmbl TTP.

5.3.3 Bbi6op 3awmTHOrO AMoaa

Mpu ncnonb3osaHm TTP HD-e 25.D0D3 ans KOMMYTaLMW MHOYKTUBHON Harpy3ku, Ha ero Bbl-
X0fie BO3HWUKAET HanpsiKeHNe caMouHAYKLK. CambIM HELOPOrMM U PAcnPOCTPAHEHHbIM METOAOM 3a-
LNTbI OT HEro SBNISIETCS YCTAHOBKA LUYHTUPYHOLEro Avofa napanienbHO MHAYKTUBHON Harpyske. B
YCTaHOBMBLUEMCS PEXIMME [IMOf HE OKa3bIBAET HUKAKOrO BRMSIHWS Ha paboTy cxeMmbl. [pu OTKMoYeHUN
Harpy3Ku, koraa BO3HWKAeT HaNpsikeHe CamouHAayKumMK, obpaTHoe No NonsipHOCTW paboyemy Hamnpsi-
XEHWHO, ANOZ OTKPLIBAETCS W LLYHTUPYET UHOYKTUBHYHO HArpysKy.

Mpaeuno Bbibopa 1 yCTaHOBKM Avoza:

o Pabounit Tok 1 obpaTHOe HanpsKeHWe Auoda AOMKHbl ObiTb CPaBHUMbI C HOMMHAMbHBIM
HanpsbkeHneM 1 Tokom Harpysku. Ans TTP HD-e25.DD3 BnonHe nogonaeT KpeMHUEBIN
anog 1N5399 ¢ makcumanbHbiM 06paTHbIM HanpsikeHnem 1000 VDC v MakcumansHbIM UM-
nynbCHbIM TOKOM A0 50 A;

o BbIBofb! AMOaa JOMKHbI BbITb Kak MOXHO KOPOUE;

o BbiBoab! AMoaa crieayeT NogKmnioyaTh HeNoCPEACTBEHHO K Harpy3ke;

o [pu NoaKNIOYEHNM ANOAA K HArpy3Ke HE UCMONb3yITe ANMHHbIE COEAMHUTENBHBIE MPOBOAA.
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6. FapaHTMitHOE 1 NNaHOBOE TEXHUYECKOe 0OCnyXNUBaHUe
6.1 MnaHoBoe TexHMYeCKoe 0BCNyXMBaHME

B npoLiecce akcnnyatauum ycTpoicTBa Heobxoanumo He pexe 1 pasa B 6 MecsLes npoBoauTL
MepOoNpUsITIS N0 ero 06CNyXX1BaHNIO:
o QOumcTka kopnyca TTP 1 paguaTtopa OT Mbinv 1 3arpsiBHEHMI.
o [TpoBepka kayecTBa kpenneHus TTP Ha MOHTaXHOW NOBEPXHOCTW UNK Ha pagnaTope.
o [TpoBepka HaAEXHOCTY 3aTSHKKI BUHTOBBIX KITEMM.
o [pu ycTaHoBKe Ha paguaTtop — o4ncTUTL pebpa paguaTtopa OT Mbink, rps3u, CNeaoB Macna 1
T. N
o [IpW HanWU4MM BEHTUNATOPA — OYUCTUTL KOPNYC 1 KPbINbYATKY OT MbifK, IPA3K U CNeAoBaTh
VHCTPYKLMAM, M3NOXEHHBIM B PYKOBOACTBE HA BEHTUNSATOP.
O6HapyXeHHble He[oCTaTK CrieAyeT HEMEANEHHO YCTPaHuTb.
Mpw BbINONHEHUN PabOT MO TEXHUYECKOMY 0BCMyXMBaHMIO CnegyeT cobnioaatb MeponpusTs,
U3noxeHHble B rnase «Mepbl 6e3onacHoCTuy.

6.2 YcnoBus xpaHeHus

Cpok xpaHeHusi TTP KIPPRIBOR coctaBnseT 24 mecsia co AHS U3rOTOBMEHUS.

TTP cnegyet XpaHuTb B yYNakoBKe NPeanpuAaThA - U3roTOBUTENA B 3aKPbITbIX NMOMELLEHNsX, B
YCIMOBMSIX, UCKIIOYAIOLLMX KOHTAKT C BMAroi 1 Npy OTCYTCTBUW B OKPYXKatoLLei aTMOCdepe TOKonpoBo-
AsLLEN NbINK 1 NapoB XMMUYECKM aKTUBHbIX BELLECTB, BbI3bIBAIOLLMX KOPPO3WIO METANMYECKIX YacTeN
11 NOBPEXAEHNE 3NeKTpuYeckon usonsauum. Yenosus xpaHeHus | no FOCT 15150. Cpok cnyx6bl 5 ner.

TeeppoTenbHble pene TPAaHCMOPTUPYIOT B YNakoBKE BCEMW BULAMM TPAHCMOpTa B COOTBETCTBIM
C NpaBunamm NepeBo3ok, AENCTBYHOLLMMM Ha COOTBETCTBYIOLLEM BUAE TpaHCMopTa.

Cnocobbl norpysku, pasrpy3ku, a Takke cnocobbl TPAHCMOPTMPOBAHWS M YCMOBUS XpaHeHUs y
notpebutens AOmKkHbI 06eCneunBaTb COXPAHHOCTb M3AENNS OT MEXAHUYECKIX MOBPEXAEHNN.

6.3 FapaHTUM usrotoBuTens

MpennpusTe-M3roToBUTENb rapaHTUpyeT paboTocnocoBHOCTb TBEPLOTENBHOMO pene npu co-
BntogeHnn Bcex Mep 6e30MacHOCTW, MPaBUN MOHTAXA, KCMyaTaLun, Npy NpOBEAEHUN MMAHOBOTO
TEXHUYECKOro obCnyXvBaHus, a Takke npu paboTte TBEPAOTENbHLIX Pene Npi HOMUHANbHBLIX pabounx
napameTpax, ykasaHHbIX B NacropTe W PyKOBOACTBE MO SKCMnyaTaLuy.

[apaHTWiHbINA Cpok CRyxObl cocTaBnseT 12 MecsALeB ¢ AaTbl NpoAaXy npu ycnosun cobrope-
Hus noTpebutenem mep 6e3onacHOCTH, NpaBuI AKCMyaTaLmn, TPAHCIOPTUPOBKN, XPaHEHWS!, MOHTaa
W1 NpY NPOBEAEHNN CBOEBPEMEHHOTO PErYTSPHOTO NaHOBOTO TEXHUYECKOTO 0BCNYXMBAHNS.

B cryyae Bbixoga TBEpAOTENLHOIO Pene 13 CTPOsi B TEYEHIME rapaHTUIHOrO Cpoka, npu cobrio-
JeHun noTpebutenem npasun SKCMnyaTawym, TPAHCTOPTUPOBKHN, XPAHEHWS 1 MOHTaXa, a Takke npu
HanM4mmM 3anorHEHHON PEMOHTHO KapThbl, NMPeANpPUSTUE-U3rOTOBUTENL 00513yeTCs OCYLLECTBUTL €10
BecnnaTtHblit PEMOHT WIK 3aMeHy Ha HOBOE.

6.4 M'apaHTHIiHOE 0OCNYyXUBaHME

YCrioBusi NPOBEAEHNS rapaHTUAHOTO 0BCYXUBAHMSI:

o ['apaHTuitHoe 0GCMyXMBaHWe OCYLLECTBIISIETCS B YCMIOBMSIX CEPBUCHOTO LIEHTPA;

o DaKTUYECKOe HanMuWe HEUCTIPABHOMO TOBapa B MOMEHT 0BpaLLieHIsi B CEPBUCHBIN LIEHTD;

o ['apaHTuitHoe 0BGCMyXMBaHUE OCYLLECTBIIAETCS B TEYEHME BCErO rapaHTUIHOTO Cpoka, yCcTa-
HOBIEHHOTO Ha ToBap;
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o [py NPOBEAEHUN PEMOHTA CPOK rapaHTUW MPOLLIEBAETCS Ha NEPUO HAaXOXAEHWs TOBapa B
PEMOHTE.

MpaBo Ha rapaHTuitHoe 0BCMyxMBaHWe He AeCTBUTENBHO B Cryyasix, Koraa:

o HeucnpaBHOCTb YCTPOICTBA BbI3BaHa HapYLLEHWEM NPaBMI ero SKCMyaTtalmmu, TpaHenopTy-
POBKY W XpaHEHWs, U3NOXEHHbIX B PyKOBOACTBE;

¢ Ha ycTpolicTBe OTCYTCTBYET UnM HapylleHa (He YuTaema) 3aBOACKast ATUKETKA C CEepPUilHBIM
HOMEPOM.

o PeMOHT, TexHu4yeckoe 0BCMyXuUBaHWE MMM MOAEPHW3ALMS YCTPOICTBA NMPOWU3BOANMNCH M-
LiaMK, He YMOMHOMOYEHHbLIMW Ha TO KOMNaHUEN-NPON3BOAMTENEM;

o [lechexTbl yCTPONCTBA BbI3BaHbI SKCMMyaTaLuen YCTPOACTBA B COCTaBE KOMMNEKTa Heucnpas-
Horo 0bopyaoBaHus;

o HeucnpaBHOCTb YCTPOWCTBA Bbl3BaHa NPAMbBIM WM KOCBEHHLIM AENCTBUMEM MEXaHUYECKIX
CWI, XMMUYECKOro, TEPMUYECKOTO BO3AENCTBIS, U3NYYEHMS, arpeCCUBHBIX UM HENTPaANbHbIX
XOKOCTEA, ra3oB UM MHBIX TOKCUYHBIX, UM BMONOTMYECKIX CPeA, a Takke NMIBbIX UHBIX M-
A0BHbIX PaKTOPOB MCKYCCTBEHHOMO UM ECTECTBEHHOTO MPOVCXOXAEHNS

6.5 KomnnekT noctaBku
Tabnuya 53 — KOMneKm nocmasku TTP

HaumeHoBaHvwe Konuyectso
TeeppaoTenbHoe pene 1wr!
MpoBof ¢ HakoHeyHMKom Faston? cepum 0,110” 2 WT.
[MacnopT v rapaHTUNHbIN TanoH 1wr.
PykoBogCcTBO N0 3KkcnnyaTtaumm’ 1 wr.

1~ TTP HD-e ®.e ® Mo2ym nocmagnsimscs 8 2pynnosoli ynakoske no 10 wm.; TTP cepuu MD moeym nocmaensimbcsi @ 2pynno-
8oli ynakoske no 20 wm.

2 — monbko Anst TTP cepuii SBDH / BDH u GaDH / GWDH.

3 — nocmaenstoMes 8 KOMNIEKMe MosbKo N0 mpebosaHuUlo 3akasyuka.
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