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BBepeHue

Yeaxaemsbln nokynatens! Mel 6narogapum Bac 3a BbiGop TTP KIPPRIBOR moaudmvikaLmm
[M02]. Hacrosiiee pykoBOfCTBO MO SKCMIyaTalum (ganee no TEKCTY PYKOBOLACTBO) npenHasHaYeHo
ANs CNeLmanucToB, OCYLLECTBRSIOLLNX MOHTaX, 06CNYXWBaHME W 3KCNNYyaTaLmio TBEPAOTENbHbIX Pene
v TBeppoTenbHbIx perynstopos KIPPRIBOR (nanee no tekcty TTP).

Llenblo HacTosLLEro pyKOBOACTBA SBNSAETCSH O3HAKOMIEHME NOMb30BATENS C TEXHUYECKUMM Xa-
paktepuctukamn TTP KIPPRIBOR, nx mMoamdukaumsmu, KOHCTPYKUMER, 0COOEHHOCTAMM MOHTaXa
aKcnnyaTauuu, anroputMom noadopa, NpaBunamu NOLKMIYEHMS, a Takke Mepamn 6e30nacHoCTU Npu
BbINOSHeHUM pabot ¢ TTP.

Mepepn Havanom akcnnyatauun TTP BHAMATENbHO 03HAKOMbTECH C COLEPXaHNeM HaCTOSLLENO
PYKOBOZCTBA 1 CTPOrO CreAyiTe ero pekomeHaauusam. 1o obecneunt Be3onacHocTb nepcoHana npy
pabote ¢ TTP, no3sonuT akcnnyatuposaTb TTP ¢ MakcumanbHoN adhheKTUBHOCTbIO BECH CPOK Er0
aKcnnyaTauum.

Oco60e BHUMaHMeE yaensiTe NyHKTaM, OTMEYEHHBIM 3HaKaMK:

HecobnodeHue npumeyaHull, 0603HaYeHHbIX 3MUM 3HaKOM MoXem
npusecmu k cepbé3HbIM mpasmam 0BCITyxuUsalWe20 nepcoHana unu

|
ONACHO! nospexdeHuto conymemaytouwe2o 060pydosaHus.

HecobnodeHue npumeyaHutl, 0603HaYeHHbIX 3MUM 3HaKOM MoXem
BHUMAHVE! npusecmu k nospexdeHuto TTP unu uHo2o conymemeytowe2o 060-

pydogaHus.

Omum 3HakoM ommeyeHb! none3Hble peKOMeH@aL(UU, Komopsble nomo-

PEKOMEHIAUMS 2ym Bam e pabome ¢ TTP, cdenag eé npowje U NoHsmHee.




1 MepbI 6e3onacHocTH

Mormax, noOkmtoyeHue u akennyamauyusi TTP QomKHbI 8bINOHAMBCS MOMbKO K8anugpuyupo-
8aHHbIMU cheyuanucmamu, uMeroluMu AonycK K npogedeHuIo 31eKmMpPOMOHMaxHbIX pabom.

TeepdomenbHble pesnie u peaynamops! A8ASMCs U30euamMu 0bLENPOMbILTEHHO20 Ha3Ha-
yeHusi. OHU He si8nsomcs u3denuem MedUUUHCKO20 Ha3HaqeHUSs, He SI8MTAIMCS aeKmpuye-
cKum obopydogaHuem nughmos U 2py308bix NOOBLEMHUKOS, He sgnstomes 0bopydosaHuem 060-
PPOHHO20 Ha3HaYeHUSI.

TeepdomenbHbie pesie u peaynsmops! He 0onyckaemces 3KChiyamupogamb 60 83pbisoonac-
Holi cpede, a makxe Ha npednpusimusix / 0bbekmax BIMK u amomHol ompacnu.

Hanuyue 8o eHympenHel cxeme TTP cenaxusatoweti RC-yenu obycnagnusaem Hanuyue
moKa ymeyKu Ha KOMMymayuoHHOM 8b1xo0e 0axe npu omcymcmeuu cugHana Ha ynpasnsio-
WX Knemmax. B cesisu ¢ amum npu 8bInoiHeHuUU pabom no peMoHMy Ui MexXHUYeckoM 06-
CIyXUBAHUIO Hagpy3Ku, €€ HanpsiXeHue numaxusi He0b6X00UMO OMKITOYUMb MEXaHUYECKUM
cnocobom, Hanpumep, pybubHUKOM, a8MOMamu4YeCKUM 8bIKITl0YamesieM, KOHMaKmopom Usu
UHbIM annapamom, obecnequsaloujuM (husuyeckoe pasmbikaHue anekmpuyeckol yenu.

Cepusi TTP HD-xx44.VA [M02] He umeem 2anbgaHuyeckoll pa3essku mexdy ynpasnsiowel u
8bIX00HOU yensamu.

TeepdomenbHble pene u peaynsmops! He npedHasHaqeHs| Ol LUCNOb308aHUs 8 crnabomoy-
HbIX Uensix ynpasseHus U CUgHamu3ayuu, a makxe 8 Uensix 3awumel.

Bce pabomsI no MOHMaxy, noOkntoyeHuo, obcryxusaHuto TTP cnedyem 8bINOHSMb CO CHS-
muem HanpskeHusi, mak Kak Ha OMKpbIMbIe KIeMMbI 80 8peMs pabomb| yempoticmea Moxem
nodagamscsi HanpsixeHue 0o 400 B.

Ycemarosky TTP cnedyem npou3so0umb monbKo 8 cneyuanbHbIx wumax (wkagpax) ons uc-
kntoyeHusi docmyna Kk TTP HekganuguyuposaHHO20 hepcoHana.

HecobntodeHue nonb3osamernem npagus u pekomeHdayuli, UoxeHHbIx 8 0aHHoM Pykog0d-
cmee Moxem noeneyb 3a coboli cokpauieHue cpoka cryxbi TTP, e20 8bIx00 U3 cmpos U fiu-
WweHue npasa Ha 2apaHmuliHoe obcnyxusaHue uzdenus!

HebpexHbIti nodxod k npouedype 8bibopa meepdomenbHo20 pene/ meepdomensHo20 pezyrs-
mopa, Kak npasusio, npueodum k nodbopy moducukayuu, He coomeemcmeyiouwieli peanbHbIM
ycnogusim akcnilyamayuu u 8sixody TTP u3 cmpos.

[ns npagunbHoeo nodbopa TTP Heobxodumo umemsb abcomomHo Yemkoe npedcmasiieHue 0
napamempax Hazpy3sku. Ocoboe 8HUMaHue ydenslime moKosbIM Xapakmepucmukam u Ko3ch-
¢huyueHmy mowHocmu (cos ). [pu Heobxodumocmu 3anpocume 3mu daHHbIE y NOCMaswjuKka
obopydosaHusi, nodkmoyaemoeo k TTP.

TTP KIPPRIBOR modugpuxayuu [MO2] He npeOHa3HayeHbi 01151 ynpageHus 8bICOKOUHOyKmug-
Hol Haepy3koll (cos ¢ meHee 0,5).

Haepes ocrHosarus TTP do memnepamypsi 80 °C HeusbexHo eedem K 8bixody perne u3
cmpos.

Mpu aKkcnnyamayuu 8 pexumax, ebi3bIBalolux Hazpes ocHosaHus gbiwe 40°C ycmaHoska
TTP Ha paduamop signsiemcsi cmpoego 0bsi3amestbHoU.

Ecnu 8 30He MoHmaxa TTP ecmecmeeHHbIli 8030yx00bMeH 3ampydHeH, mo Ha paduamop
TTP cnedyem ycmaHagnueams 6eHMUNSMOP NPUHYOUMESTbHO20 OXNaXAEHUS.

B msxenbix ycrnosusix akcniyamayuu, koeda memnepamypa okpyxatoueli cpedbi = 40°C
HE0bX00UMO NPUMEHSIMb CUCMEMb| MUKPOKIIUMama, KOHOULUOHUPOBAHUS 11eKMPUYECKUX
wkaghos.

PekomeHdyemcsi npumeHsime 3awumy 8bIX00HbIX yenel TTP npu nomowu eapucmopa (0n1s
TTP, KOMMymupytouwux HanpsixeHue nepemeHHo20 moka) unu 3auwumHoego duoda (mosnbko
0na TTP HD-xx25.DD3). Omcymcmeue makosoll nosbiaem efusHue UMnyrnbCHbIX NOMEX Ha
Ccurnoskle KIK4u pesie U MoXem bigecmu ycmpolicmeo u3 Cmpos.




2 Kpatkue ceepenus o TTP KIPPRIBOR moaudmkaumum [M02]

TeeppotenbHble pene KIPPRIBOR moandukaumn [MO2] — 370 anekTpoHHble npubopsl nepe-
MEHHOTO/MOCTOSIHHOIO TOKA, COCTOSILLME M3 ONTUYECK CBSI3aHHbIX BXOAHOI W BbIXOAHOM Leneit’. A3ro-
TOBMEHbl C MPUMEHEHWEM MOLUHbIX BbIXOAHBIX KMIOYEH Ha M30NMMPOBAHHOM CUMUCTOPE/TMPK-
cTOpe/TpaHaucTope.

B coctas TTP BXoasT: CUI0BOM NEPEKNoYatoLLMin SNeMEHT, nnata yNpaBieHns U ONTO3MNEKTPOH-
HOI1 Pa3Bsi3kv BXOAHBIX W BbIXOLHbIX LiENei.

2.1 HazHaveHue 1 obnactb NPUMEHEHUs

TTP npeaHasHayeHb! 41151 yNpaBneHus LIensiMu NUTaHUs Harpy3ku NOCTOSHHOTO U NepPeMEHHOro
Toka. Mo yHKLMOHaNbLHOMY HasHaveHuo TTP aenatcs Ha iBe OCHOBHbIE rpynMbl:
O BbIKIOYATENM HArpy3ky - NpeaHasHayeHbl Ang KOMMYTaLmUU HanpskeHus,
O perynaTopbl HanpsxeHus - NpeAHasHaveHbl ANg HenpepbIBHOMO PErynMpoBaHnsa Hanpsxe-
HWS MUTaHUS HarpysKu.
Tabnuua 1 — hyHKyUOHabHoe HasHayeHue TTP

Cepus TTP DyHKLUMOHaNbHOE Ha3HaYeHne
HD-xx44.ZD3 [M02] BblkntoyaTenb Harpysku
HD-xx44.ZA2 [M02] BhbikntoyaTenb Harpysku
HD-xx25.DD3 [M02] BblkntoyaTenb Harpysku
HD-xx44.VA [M02] PerynsTop HanpsikeHus
HD-xx44.LA [M02] Perynsatop HanpsikeHus
HD-xx22.10U [M02] PerynsaTop HanpsxeHus
HDH-xx44.2D3 [M02] BblkntoyaTenb Harpysku
HT-xx44.ZD3 [M02] Bhbiknioyatenb Harpysku
HT-xx44.ZA2 [M02] BblkntoyaTenb Harpysku

B cuny cBouX KOHCTPYKTUBHBIX 0COOEHHOCTEN TTP NMEIOT psig NPeuMyLLecTs / OTInYuiA nepes
3NEKTPOMEXaHNYECKUMI YCTPOCTBAMM:

O  OTCYTCTBME NOABUXHbIX l-IaCTeI7I,

BbICOKasi HAAEXHOCTb 1 MPOAOIMKUTENbBHBIN PECYPC,

CTabnrnbHOCTb XapakTEPUCTUK Ha MPOTSKEHNN BCETO Cpoka cryxBbl,
otcyTcTBuMe Apebesra KOHTAKTOB 1 aKyCTUYECKOTO LyMa,

HM3KOe 3HepronoTpebnenme u BbIcokoe BbicTpoaeicTame.

O O O O

TTP npuUMeHsoTCs B NPOMBILLNEHHOCTM ANA YNpaBNeHUs Namnami HakanusaHus, HarpesaTelb-
HbIMW 3IeMEHTaMU, MarOMOLLHBIMI SMIEKTPOABUrATENAMM, SNEKTPOMATHUTaMM, CONEHOMOHBIMM Kra-
naHamu 1 ApyriMi UCMIOMHUTENHBIMIM MexaH3Mami. MoNb3yHTCs LWNPOKAM CIPOCOM B CUCTEMAX aB-
TOMAaTIU3aLMK, YNPaBIEHNs 1 CBSA3M, aBTOMOGUMBHOI SMEKTPOHMKE, GbITOBOM aBTOMATHKE, Ha MOABIX-
HOM cocTaBe ¥ 06OPYA0BAHUN C aKKyMYNATOPHBIM MUTAHUEM. BBINOMHAIT KOMMYTALMIO CUMOBBIX Lie-
nei NepeMEHHOTO 1 NOCTOSIHHOTO TOKa, 0AHOMA3HBIX 1 TPEX(hasHbIX Lieneit MUTaH!s! pasnnyHON MOLL-
HOCTM, NO3BONAOT PeanM3oBaTh MPOLECC HENPEPLIBHOTO PEryNMPOBAHNS HAMPSKEHUS HarpY3ku.

Mpumerenne TTP oBecneunsaeT BbICOKYI0 HAAEXHOCTb W MPOMANEBAET CPOK CryXObl CUCTEM
ynpaBnexus. B UTore noBbILLAETCS 0TKA30yCTONYMBOCTL M 3EEKTUBHOCTL paboTsl 060pya0BaHIS B
Lienom.

2.2 CBepeHus 06 nsrorosutene
Warotosutens: CLION ELECTRIC CO., LTD

- TTP cepuu HD-xx44.VA He umeem pa3gsisku 8xo0HOU U 8bI1X00HOU yenu



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

TTP KIPPRIBOR w3rotaBnmBatoTcsl B COOTBETCTBUM C TpeboBaHWsMM TEXHUYECKOro perna-
MeHTa TamoxeHHoro coto3a TP TC 004/2011 «O Ge3onacHOCTH HM3KOBOMBTHOrO 0BOpPYLOBaHMSY,
yTBepxaeH Peluennem Komuccum TamoxeHHoro cotosa ot 16 asrycta 2011 roga Ne 768, TexHuueckoro
pernameHTa TamoxeHHoro cotoza TP TC 020/2011 "OnekTpomMarHUTHas COBMECTUMOCTb TEXHUYECKNX
cpencTe" yTepxaeH Pewwennem Kommuceun TamokeHHoro cotosa ot 9 aekabps 2011 ropa Ne879.

2.3 PacwumdpoBka ycnoBHOro 0603Ha4eHus

OcHoBHble TexHWU4eckue xapaktepucTuki TTP 3awwmndposaHbl B yCrioBHOM 0603Ha4eHUn. Hinke

npveegeHa paclumdposka yCnoBHoro 0603HaveHns TeepaoTensHbix pene KIPPRIBOR.
XXX-XX.X[M02]

Tun kopnyca:

H: craHpapTHbIit

KonuyectBo ¢as:
D: opHodpasHoe
T: TpexchasHoe

Tvn BLIXOAHOTO CUNOBOTO 3NEMeHTa:
-1 CYMMUCTOP/TPAH3NCTOP ANs MOANMKALWIA, KOMMYTUPYHOLLNX
HarpsikeHIe NOCTOSIHHOTO Toka
H: Tvpuctop SCR-TvNa Ha Kepamn4eckoit NOANoxXKe

MakcumansHo AONYCTUMBIN TOK Harpy3ku, A:

10: 10A 80: 80A
25: 25A 100: 100A
40: 40A 120: 120A
60: 60A

HomuHanbHoe KOMMyTHpyeMoe HanpskeHue:
22: 220 VAC
25: 250 VDC
44; 440 VAC

Tun ynpaBnsiowero curHana/koMmyTupyemoe HanpsikeHue:
ZD3: 3..32 VDC / KoMMyTaLusi HANPsiKeHNs NepemMeHHoro Toka,
ZA2: 90...250 VAC / koMMyTaLs HanpspkeHsi NepeMEHHOTO Toka,
DD3: 5...32 VDC / koMmyTaLys HanpsikeHst NOCTOSHHOTO ToKa,
VA: ynpaensiolwuit curkan - conpotuenerue 0...470/560 Om /
BeccTyneHyaToe perynupoBaHie HanpskeHnsi NepemMeHHoro
TokKa,
10U:  ynpaBnsioLmii curHan - yHN1LMpoBaHHbI CurHan
Hanpsikerusi 0...10 B / GeccTyneryatoe perynupoBatme
HanpsHkeHs NepeMeHHOro Toka,
LA:  ynpasnsitowyuit curHan - yHAMUMpOBaHHbIA TOKOBbIN
curHan 4...20 MA / 6ecctyneHyatoe perynuposahie
HanpsKeHNst nepeMeHHOroToka

Mogaudmkauus:
[M02]:  mogudmkaums M02

PucyHok 1 - pacwugposka ycrosHoeo obosHayeHust TTP KIPPRIBOR moducpukayuu [M02].

2.4 3aBoAcKas MapKupoBka

3aBopckast MapkupoBka HaHeceHa Ha kopnyc TTP. OHa comepxuT CriedyIoLLyo KIoYeByo UH-
chopmaums 06 usgenum:

1)  OBo3sHaueHue KneMm Ans NOAKITIOYEHUS Harpy3Ku.
2) TapameTpbl NOAKNIYAEMOII HArpPy3KU.



3Hak cooTeTCTBUS TpeboBaHuam TP TC.
[NapameTpbl ynpaBnstoLLero curHana.
O603Ha4eHNe KNEMM LIENK ynpaBneHus.
HaumeHoBaHue n mogndukaums TTP.
Toprosas Mapka.

1
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m HATPY3KA

124...440VAG, 50/60 Hz, 10 A

—
3
6 HD-1044.2D3 10A
3...32VDC

PucyHok 2 — 3aéodckast mapkupogka TTP ceputi HD, HDH
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PucyHok 3 - 3ago0ckasi Mapkupoeka TTP cepuli HT
2.5 MopenbHbIV psAg

MogenbHbii psg TTP KIPPRIBOR moaudmkaumn [M02] npeactasneH mogudukaumamu ans
KOMMYTaLWW KaK ManbiX, Tak U GOMbLUNX TOKOB Harpy3ku, a Takke CrieynanbHbIMA CepusiMi Ans Bbl-
nonHexus cneumucudeckux 3agad. TTP KIPPRIBOR obecneunBatoT HaexHY ranbBaHUYeckyto pas-
BSI3KY BXOZHDbIX W BbIXOZHBIX 3MEKTPUYECKIX Liener Apyr oT apyra (3a uckmniodeHnem cepumn HD-xx44.VA
[M02]), a Takke n30nALmMI0 TOKOBEAYLLMX Lienei OT 3aNeMEHTOB KOHCTPYKLM npubopa, noaTomy npu-

MEHEHWE JONOMHUTEMbHbIX MEP U30NsLMK Lieneii He TpebyeTcs.

nsioLLen 1 BbixogHoM Lenamu. Mpu akcnnyatauum TTP cepun HD-xx44.VA [M02]

ii Cepus TTP HD-xx44.VA [M02] He nmeeT ranbBaHU4ecKomn pa3Bsi3ku Mexay ynpas-

CreflyeT yunTbIBaTh 3Ty KOHCTPYKTUBHYIO OCOBEHHOCTb W BbINOMHSATL paboThl ¢ TTP

NP1 yCNoBMKN NOJTHOIO CHATUA HaNPAXEHUA.

KpaTkuin 0630p cepuin NpeacTaBneH HuxXe.

Tabnuya 2 — modenbHbiti psd TTP KIPPRIBOR moducpukayuu [M0O2
Onucanue

Cepus: HD-xx44.ZD3 [M02] BbikmnioyaTenb B CTaHAAPTHOM Kopryce.
MpuMeHeHue: 06LLENPOMBILLNEHHO..

KommyTupyemoe HanpsikeHue: nepemenHoe (AC).

CunoBoii nepekniovatowwmii anemeHT: cumuctop (TRIAC).
YnpaBnsilowmii curHan: UCKpeTHbIN curHan Hanpsbkenus 3...32 VDC.
[Ouana3oH kommyTupyemoro Toka: 0,1...40 A.

[nanasoH koMmyTUpyemoro HanpsbkeHusi: 24...440 VAC.
HomuHanbHoe HanpsikeHue Harpysku: 220 / 380 VAC.

BHelwHui Bug




Tabnuya 2 — modesnbHbili psid TTP KIPPRIBOR moducpukauuu [M02] (npodomkeHue,
Onucaxune BrewHun Bug

Cepus: HD-xx44.ZA2 [M02] bikniouaTenb B CTaHAAPTHOM Kopryce.

MpuMeHeHue: 06LLENPOMBILLNEHHOE.

KommyTupyemoe HanpsikeHue: nepemenHoe (AC).

CunoBoit nepekntovatoLuii anemeHT: cummuctop (TRIAC).

Ynpasnstowmin curian: auckpeTHblin curHan ranpskeHns 90...250 VAC.

Nnana3son kommyTUpyemoro Toka: 0,1...80 A.

[nanasoH koMMyTUpyemoro HanpsbkeHusi: 24...440 VAC.

HomuHanbHoe HanpsikeHne Harpysku: 220 / 380 VAC.

Cepus: HD-xx25.DD3 [M02] BbikntovaTens CrieLmanbHon Cepum B CTaHaapT-
HOM Kopnyce.

MpuMeHeHe: Ans KOMMYyTaLK Lieneil NOCTOSHHOTO HaNPsKeHNs.
KommyTupyemoe Hanpsikenme: noctosuHoe (DC).

CunoBo nepekntovatowmi anemeHt: MOSFET.

YnpaBnsilowmii cUrHan: gyCKpeTHbI curHan Hanpsikenus 5...32 VDC.
[uana3oH kommyTUpyemoro Toka: 0,002...40 A.

Mnana3son kommyTUpyemoro HanpspkeHusi: 12...250 VDC.

HomuHanbHoe HanpsikeHne Harpysku: 12 /24 /60 /220 VDC.

Cepus: HD-xx44.VA [M02] perynsitop B CTaHAapTHOM Kopryce.
MpumeHeHue: 4ns NNABHOTO Peryn1poBaHIs HaNPSKEHNS.
KommyTupyemoe Hanpsikenue: nepemenHoe (AC).

CunoBoit nepekntovatoLuit anemeHT: cummuctop (TRIAC).
YnpaBnsiowmii curdan: nepemeHHoii peauctop 0...470/560 kOm.
[uana3on kommyTUpyemoro Toka: 0,1...40 A.

[uanasoH perynupoBanus Hanpspkenus: 10...440 VAC.
HomuHanbHoe Hanpsikenune Harpysku: 220 / 380 VAC.

Cepus: HD-xx22.10U [M02] perynsitop B cTaHZapTHOM Kopryce.
MpuMeHeHne: Ans NNABHOMO PerynupoBaHUS HaNPSKEHMS.
KommyTupyemoe HanpsikeHue: nepemenHoe (AC).

CunoBoit nepekntovaroLumii anemeHT: cummuctop (TRIAC).
YnpaBnsitowmii curHan: aHanorosblid curHan 0...10 B.
[uana3oH kommyTUpyemoro Toka: 0,1...40 A.

[uanasoH perynupoBanus Hanpspkenus: 10...220 VAC.
HomuHanbHoe Hanpsikenune Harpysku: 220 VAC.

Cepus: HD-xx44.LA [M02] perynsitop B cTaHZapTHOM Kopryce.
MpuMeHeHe: Ans NNABHOMO PerynMpoBaHUs HaNPSXKEHMS.
KommyTupyemoe HanpsikeHue: nepemenHoe (AC).

CunoBoii nepekniovatowwmii anemeHT: cumuctop (TRIAC).
YnpaBnsowmit curHan: aHanorosblit curHan 4...20 MA.
[uana3oH kommyTUpyemoro Toka: 0,1...80 A.

Mnana3soH perynupoBaHus HanpsikeHusi: 10...440 VAC.
HomuHanbHoe Hanpsikenne Harpysku: 220 / 380 VAC.

Cepus: HDH-xx44.ZD3 [M02] BbikrnioyaTens B CTaHAAPTHOM KOpryce.
MpumeHeHme: ANs MOLLHOI HarpysK.

KommyTupyemoe HanpsikeHue: nepemenHoe (AC).

CunoBoii nepekntovatowmit anemeHT: SCS-tupucTop.
YnpaBnsitolwmMin CUrHan: AUcKpeTHbIN curHan Hanpsbkenus 3...32 VDC.
Mnana3soH kommyTUpyemoro Toka: 0,1...120 A.

MnanasoH koMmyTUpyemoro HanpsbkeHusi: 24...440 VAC.
HomuHanbHoe HanpsikeHue Harpy3ku: 220 / 380 VAC.




Tabnuya 2 — modesnbHbiti psid TTP KIPPRIBOR moducpukauuu [M02] (npodomkeHue,
Onucaxune Brewnui Bug

Cepus: HT-xx44.ZD3 [M02] Bbikntoyatens TpexdasHbli.

MpumeHeHue: ans TpexdasHoit HArpy K.

KommyTupyemoe HanpsikeHue: nepemenHoe (AC).

CunoBoit nepexntovatowmit anemeHT: cumuctop (TRIAC) / SCS-tupucTop

(mopndmkaumm ¢ makcumanbHbim Tokom 100, 120 A).

YnpaBnstowmin curian: AuckpeTHbIn curian Hanpspkenus 3...32 VDC.

[nanazoH kommyTUpyemoro Toka: 0,1...120 A.

[nanazoH koMmyTUpyemoro HanpsbkeHusi: 24...440 VAC.

HomuHanbHoe HanpsikeHune Harpysku: 220 / 380 VAC.

Cepus: HT-xx44.ZA2 [M02] Bbikntoyatens TpexdasHbli.

MpumMeHeHue: Ans TpexdasHoit Harpysku.

KommyTupyemoe HanpsixeHue: nepemenHoe (AC).

Cunogoit nepexntovatowmit anemeHT: cummctop (TRIAC) / SCS-tupucTop
(mopmdmkaumm ¢ makcumanbsHbim Tokom 100, 120 A).

YnpaBnsitowmit cUrHan: auckpeTHbIi curHan Hanpshkenns 90...250 VAC.
[uana3on kommyTupyemoro Toka: 0,1...120 A.

MnanasoH koMMyTUpyemoro HanpsbkeHusi: 24...440 VAC.
HomuHanbHoe HanpsikeHue Harpy3ku: 220 / 380 VAC.




3 TexHuyeckue xapaktepuctukn TTP KIPPRIBOR mopudmkauum
[M02]

3.1 TexHnueckme xapakrepuctuku TTP HD-xx44.ZD3/ZA2 [M02]

TTP cepun HD-xx44.ZD3 [M02], HD-xx44.ZA2 [M02] - ogHodasHble TBEPAOTENbHbIE pene B
CTaHaapTHOM Kopnyce. [MpeaHasHayeHbl L1 KOMMyTaLWW NPOMBILLNEHHBIX Lienel B Haubonee pac-
NMpOCTPaHEHHbIX 1ana3oHax TOKOB HArpy3ku Pe3MCTUBHOTO MW CnabonHAYKTUBHOTO TNa (Cos ¢ He
Huke 0,7).

3.1.1 TexHnuyeckue xapaKTepmcTukm
Tabnuua 3 - xapakmepucmuku exo0HbIx yenell TTP cepuli HD-xx44.ZD3 / ZA2 [M02]

Mapawmetp \ 3Hauenme

Mogenb TTP HD-xx44.ZD3 [M02] HD-xx44.ZA2 [M02]
Tvn ynpaBnsioLLero curHana [INCKPETHBIA CUTHAN HanpshkeHNst

[lnanasoH HanpsikeHus ynpasnstowero curHana | 3...32 VDC 90...250 VAC
HanpsikeHue rapaHTMpOBaHHOIO BKITOYEHNS >3VDC =90 VAC
HanpshkeHne rapaHTMpOBAHHOTO BbIKMHYEHUS <1VDC <10 VAC

Tok noTpebnexus Lienv ynpaenexns <18 MA <30mA

Bpewms BkntoyeHns <10 mc (npw vactote 50 Iy) | < 10 mc (npm vactoTe 50 My)
Bpems BbIKnOYEHNs <10 mc (npu yactote 50 ') | <40 mc (npu yactote 50 I'y)
MakcumanbHas 4actoTa nepekioyeHus 50 My 20 Iy

BxogHoe conpoTuBneHve 0,5...1,8 KOm 220 kOm
["anbBaHM4Yeckas M30MaLUmMs Leny ynpasneHus Ja [a
Tabnuua 4 - xapakmepucmuku bixo0Hol uenu TTP cepuu HD-xx44.ZD3 [M02

HomuHanbHbli Tok TTP 10A 25A 40A

Tun BbIXOAHbIX CUMOBbIX 3EMEHTOB Cummctop (TRIAC)

; — OpHodasHas.

Tun KOMMYTUpyeMOoit ceT! _ TpexcpasHast

Bua kommyTHpyemoro Toka IMepeMeHHbIi

Bua kommyTayum: C KoHTpOrem nepexofa HanpskeHus yepes «0»
MUHMManbHbIA KOMMYTUPYEMbI TOK 0,1A

MakcmanbHbIi KOMMYTUPYEMbIii TOK 10A [25A [40A
[lnanasoH HanpsKEHNs NUTaHNS Harpy3Kku 24..440 VAC

YacToTa MCTOYHWKA MUTaHWS Harpysku 50 'y

MakcumanbHbIit MAYMLC ToKa BO BKMtodeHHOM | 120 A 300 A 410 A
cocTosiHum (< 10mc)

MakcumarnsHoe NUKOBOE HanpskeHue 900 VAC (9 knacc)

TOK yTEYKM B 3aKPbITOM COCTOSHUM <85MmA

lManenue Hanpsxenns B kommyTupyemoii Liemn | <1,8 VAC
BO BK/KO4EHHOM COCTOSIHUM
CkopocTb HapacTaHus Toka (di/dt) 50 A/mkc

CKopOoCTb HapacTaHus HanpskeHust B 3akpbiToM | 500 B/mke
cocTostHum (dV/dt)

12t (< 10 mc) 85 A% 450 A% 840 A%
TennoBsoe conpoTuBneHne nepexog — ocHoBa- | 2,21°C/ Bt 1,25°C/ Bt 1,13°C/ Bt
Hue (Rthjc)

1— 0ns KoMmymayuu mpexcpasHol Haepy3ku ycmaragnusaemcsi 00Ho TTP Ha kaxdyto ¢hasy. Jonycmumble cxeMbl 8KITo-
YeHust Haepy3Ku: «38e30a», «38e30a C Helimparbioy, <Mpey2obHUK»



Tabnuya 4 - xapakmepucmuku ebixo0Hol uenu TTP cepuu HD-xx44.ZD3 [M02] (npodomxkeHue,

Napametp | 3HaveHue
MakcumanbHas Temnepatypa p-n nepexoga 125°C
(Tjmax)
MowwHocTb pacceusatus (Dissipation) 1,17 BT*A [1,13BT*A [1,12B1*A

OnekTpuyeckas NPOYHOCTb 3oNALMM (Lienb 2500 VAC (UL1577)
ynp. / BbIX. Lienb)
OnekTpuyeckas npo4HOCTb u3onsauum (kopnyc / | 2500 VAC (UL1577)

BX. Lienb)
OnekTpuyeckas Npo4HOCTL u3onsauum (kopnyc / | 2500 VAC (UL1577)
BbIX. Lienb)
ConpoTvBreHue 13onsumm 500 MOwm (npu 500 VDC)
BctpoenHas RC-Lenouka [la
Tabnuua 5 - xapakmepucmurku 8bixodHou yenu TTP cepuu HD-xx44.ZA2 [M02,
Mapametp 3HayeHve
HoMuHanbHbIA Tok TTP 10A 25A 40A 60 A 80A
Tvn BbIXOAHbIX CUINOBbIX NIEMEHTOB CumucTop (TRIAC)
Tun KOMMYTUPYEMOit CeTH ~ Onvocpashas.
— Tpexdasnas'
Bug kommyTMpyemoro Toka lMepemeHHbIi
Bua kommyTaLmm: C KoHTpOreM nepexofa HanpsbkeHust yepes «0»
MWHUManbHBI KOMMYTUPYEMbIA TOK 0,1A
MakcumanbHbIi kommyTupyemblii Tok | 10 A [25A [40A [60 A [80A
[lnanasoH HanpskeHWst NUTaHus 24..440 VAC
Harpy3sku
YacToTta UCcTouHMKa nuTaHus Harpysku | 50 'y
MakcumanbHbIA UIMMYIbC TOKa BO 120 A 300 A 410 A 780 A 1000 A

BKITOYEHHOM cocTOsiHMM (< 10MC)
MakcumanbHoe nukosoe Hanpskenne | 900 VAC (9 knacc)
TOK yTe4KM B 3aKPbITOM COCTOSHWM <85MmA

MapeHve HanpsikeHnst B kommyTupye- | <1,8 VAC

MOV LIeNK BO BKMHOYEHHOM COCTOSIHUM
CkopocTb HapacTaHus Toka (di/dt) 50 Almke
CkopocTb HapacTaHust HanpsikeHusi B | 500 B/mke
3akpbiTom cocTosiHum (dV/dt)
12t (< 10 mc) 85 A% 450 A 840 A% 1800 A 3200 A
Tennosoe conpoTusnexue nepexog— | 2,21°C/Bt | 1,25°C/Br | 1,13°C/Br |0,67°C/Bt |0,52°C/ Bt
ocHoBaHue (Rthjc)
MakcumanbHas Temnepatypa p-n nepe- | 125°C
xofa (Tjmax)
MotuHocTs paccensamst (Dissipation) | 1,18 BT*A [1,13BTA  [1,12BTA  [1,06 BT*A [1,02BT*A
Onektpuyeckas npoyHocTb nsonaumn | 2500 VAC (UL1577)

(yenb ynp. / BbIX. LieMb)
OnekTpudeckas npoyHocTb u3onsuum | 2500 VAC (UL1577)
(kopnyc / BX. Lienb)
Onektpuyeckas npoyHocTb nsonaumn | 2500 VAC (UL1577)
(kopnyc / BbIX. Liemb)

1 - 0ns KoMmymayuu mpexcpasHol Haepy3ku ycmaragnusaemcsi 00Ho TTP Ha kaxdyto ¢hasy. Jonycmumble cxemb! 8KIio-
YeHust Haepy3Ku: «38e30a», «38e30a C Helimparbioy, <Mpey2obHUK»



Tabnuya 5 - xapakmepucmuku ebixo0Hol uenu TTP cepuu HD-xx44.ZA2 [M02] (npodomxeHue

Mapametp 3HayveHue
ConpoTuBneHne nsonsuum 500 MOw (npu 500 VDC)
BctpoeHHas RC-Lenoyka [a

Tabnuya 6 - obuwue xapakmepucmuku TTP cepuli HD-xx44.ZD3 / ZA2 [M02]

Mapametp
TemnepaTypa okpyxatoLLein cpefbl

3HayeHue
-30...+70°C

CreneHb 3awutbl

IP54 (6e3 yyeTa npucoeAnHUTENbHbIX KIeMM)

OxnaxpaeHve

BosgywHoe

Matepuan ocHoBaHus

Megp, ranbBaHU3MpOBaHHasH HUKENEM

VHAMKaLMS Hann4us ynpaBnsikoLLEro curHana

LED-nHgukatop

Tun MoHTaxa

ernneﬂme BWHTaMK Ha NNOCKOCTb

Macca

<150t

3.1.2 Mogmchmkaumm 1 HOMMHanbHbIE

Tabnuua 7 - Modughukauyuu U HoMuHambHble moku TTP cepuli HD-xx44.ZD3 / ZA2 [M02,
Mogudmkauma TTP HomuHanbHbIM TOK Harpy3ku, A

TOKU

Cepusn HD-xx44.ZD3 [M02)]
HD-1044.ZD3 [M02] 10
HD-2544.ZD3 [M02] 25
HD-4044.ZD3 [M02] 40
Cepust HD-xx44.ZA2 [M02]
HD-1044.ZA2 [M02) 10
HD-2544.ZA2 [M02)] 25
HD-4044.ZA2 [M02)] 40
HD-6044.ZA2 [M02) 60
HD-8044.ZA2 [M02)] 80
3.1.3 FabapuTHbIe pa3mepbl
45 275
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PucyHok 4 - 2abapumHble U ycmaH0oBOYHbIE P

asamepb! TTP ceputi HD-xx44.ZD3 / ZA2 [M02]




3.1.4 Cxembl nogknoyeHus
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PucyHok 5 — cxema nodkmoyeHusi TTP cepuii HD-xx44.ZD3 [M02]
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PucyHok 6 - cxema nodknroyenuss TTP ceputi HD-xx44.ZA2 [M02]

Mpu ynpasneHuu uHdykmugHol Hazgpy3kol Ans 3awumei cunosoeo kmoya TTP om 8030el-
CMBUS UMNYJTbCHbIX NOMEX HE0BX0OUMO yCmaHoBUMb 8aPUCMOP NapasiesbHo Uenu Hagpy3Kku
(Ha cxemax NOOKIKOYEHUST NOKa3aH NyHKMUPOM).

3.2 TexHuyeckue xapakrepuctukn TTP HD-xx25.DD3 [M02]

OpHodpasHble TBepaoTentHble pene cepun HD-xx25.DD3 [M02] npeagHasHayeHb! Ans KoMMyTa-
LW Lienel NUTaHNs Pe3NCTUBHOM MW MHOYKTMBHO Harpy3ku NOCTOSIHHOTO TOKa, @ Takke Ans ycune-
HUS CUrHana npy NOAKMIOYEHUN Heckonbkux TTP K ogHOMY BbIxogy perynupytolero npubopa ¢ He-

BONbLLOI HArpy304HO CMIOCOBHOCTBHO.

3.2.1 TexHnuyeckue xapakTepmcTukm

Tabruya 8 - xapakmepucmuru exodHbix yeneli TTP cepuu HD-xx25.DD3 [M02]

Napametp 3HayeHue
Mogenb TTP HD-xx25.ZD3 [M02]
Tun ynpaBnstoLero curHana [IVICKPETHbIif CUrHan HanpskeHus
[lnana3oH HanpskeHWs yNpaBnsIoLLero curHana 5...32VDC
HanpsikeHue rapaHTMpOBaHHOTO BKITOYEHNS >5VDC
HanpsikeHune rapaHTMpOBaHHOTO BbIKIHYEHNS <1VDC
Tok noTpebneHus Lienu ynpasneHus <38 MA
Bpemsi BKmtoyeHms <5mc
Bpemsi BblkntoyeHms <5mc
MakcumanbHas 4actoTa nepekioyeHus 100 Iy
BxogHoe conpoTuBneHue 0,5...0,9 kOm
l"anbBaHWyeckas U3oNaLms Lienu ynpasnexms [la




Tabnuya 9 - xapakmepucmuku 8bixo0Hol uenu TTP ceputi HD-xx25.DD3 [M02

MNapametp 3HayeHue
HomuHanbHbIi Tok TTP 10A 25A 40A
Tun BbIXOGHBIX CUIOBbIX 3NIEMEHTOB Tpanauctopbl (MOSFET)
Tun KOMMyTUPYEMON CETH OpHodpasHas
Bua kommyTHpyemoro Toka [MoCTOSHHbIN
MuUHMMATbHBIA KOMMYTUPYEMbI TOK 0,002 A
MakcmanbHblii KOMMYTUPYEMbIit TOK 10A [25A [40A
[lnanasoH HaNPsKEHNs NUTaHNS Harpy3Kki 12...250 VDC
MakcmanbHbI UMAYMBC ToKa BO BKodeHHoM | 90 A 250 A 380 A
cocTosHuM (< 10mc)
MakcumanbHoe N1KOBOE HanpshkeHne 400 VDC (4 knacc)
TOK yTeuKM B 3aKpbITOM COCTOSHUM <1,2mA
MageHue HanpskeHWst B koMmyTupyemoii yenn | <1,2 VDC
BO BK/TH04EHHOM COCTOSIHUM
CkopocTb HapacTaHus Toka (di/dt) 100 A/mkc
CKopoCTb HapacTaHus HanpshkeHus B 3akpbitoM | 1000 B/mke
cocTosHuu (dV/dt)
TennoBoe conpoTuenexue nepexog — ocHosa- | 2,21°C/ Bt 1,48°C/ Bt 1,26°C/ Bt
Hue (Rthjc)
MakcumanbHas Temnepatypa p-n nepexoga 150°C
(Tjmax)
MouwHocTs paccemsanus (Dissipation) 1,18 Br*A [1,14 BT*A [1,12BTA
OnekTpuyeckas Npo4HOCTb n3onsuum (Lenb ynp. | 2500 VAC (UL1577)
/ BbIX. LieMb)
OnekTpuyeckas npo4HoCTb u3onsuum (kopnyc/ | 2500 VAC (UL1577)
BX. Lienb)
OnekTpuyeckas npodHoCTb u3onsuum (kopnyc/ | 2500 VAC (UL1577)
BbIX. Lienb)
ConpoTuBreHue uonsuuv 500 MOm (npu 500 VDC)
Tabruya 10 - obwue xapakmepucmuku TTP cepuu HD-xx25.DD3 [M02]
Napametp 3Hayenune
Temnepatypa okpyxatoLlein cpespl -30...+70°C
CreneHb 3auThbl IP54 (6e3 y4eTa npucoenHUTENbHLIX KIeMM)
OxnaxgeHve BosgywHoe
Matepwan ocHoBaHWs Mepb, ranbBaHuaupoBaHHas Hukenem
VIHaVKaLuWs Hannaus ynpaensoLLEero curHana LED-uHgukaTop
Tun MoHTaXa Kpennenue BUHTaMM Ha NockoCTb
Macca <150r

3.2.2 MoamchmkaLum 1 HOMMHanNbHbIE TOKM

Tabnuua 11 - Modugbukayuu U HomuHabHbIe moku cepuu HD-xx25.DD3 [M02
Mopgudmkauma TTP HoMWHanbHbIW TOK Harpy3ku, A

Cepust HD-xx44.ZD3 [M02]
HD-1025.DD3 [M02] 10
HD-2525.DD3 [M02] 25
HD-4025.DD3 [M02] 40




3.2.3 FabapuTHbIe pasmepbl
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PucyHok 7 - 2abapumHble u ycmaHo8o4Hble pasmepsi TTP cepuu HD-xx25.DD3 [M02]
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PucyHok 8 - cxema nodkmoyeHusi TTP cepuu HD-xx25.DD3 [M02]

[ns 3awumei cunogozo kio4a TTP om uMnynbCHbIX NepeHanpsiXeHuli Heobxo0umo ycmaHo-
8UMb AUOO napannenbHO Hagpy3ke (Ha cxeMe NOOKIIYEHUSs noka3aH NyHKMUpPoM).

3.3 Texnuyeckne xapakrepuctukm TTP HD-xx44.VA [MO02], HD-xx44.LA
[M02], HD-xx22.10U [M02]

TTP cepun HD-xx44.VA [M02], HD-xx44.LA [M02], HD-xx22.10U [M02] - ogHocbasHble peryns-
TOPObI HanpsikeHus. pegHasHaveHbl AN HEMPEPLIBHOMO PEryNMPOBaHWUS HAMPSHKEHUS MUTAHUS
Harpy3ku B auana3oHe oT 10 B 4o HOMWUHANBHOrO HanpskeHus. HanpsikeHUs! Ha BLIXOAE U3MEHSIETCS
NPy U3MEHEHWUW BENUYMHBI YNPABNSIOLLEro CUrHana B Leny ynpasneHus.

MpUMEHSIOTCS NS PEryNMPOBaHUS MOLLHOCTW HarpeBaTeneil, ynpaBneHus ypOBHEM OCBELLEH-
HOCTM U T. M.

TTP cepuu HD-xx44.VA [M02], HD-xx44.LA [M02], HD-xx22.10U [M02] pexomeHdyromces Kk npu-
MeHeHUI0 ONsi ynpagieHusi MosbKO pe3ucmugHol Hagpy3Kou.
TTP cepuu HD-xx44.VA [M02], HD-xx44.LA [M02], HD-xx22.10U [M02] He npeOHa3HayeHb! Onsi

ynpasneHusi mpexchasHoli Haepy3kol ¢ npuMeHeHueM no 00Homy TTP Ha kaxOyto ¢hasy.




3.3.1 TexHNyeckne xapaKTepUcTUKM

Tabnuya 12 - xapakmepucmuku 8xo0Hbix yenel TTP cepuli HD-xx44.VA [M02], HD-xx44.LA [M02], HD-xx22.10U
M02

MapameTp | 3HaueHne
Mogens TTP HD-xx44.VA [M02] HD-xx44.LA [M02] HD-xx22.10U [M02]
[MepemeHHbIit peanctop': YHUDUUMPOBAHHBIA | YHUDNLIMPOBAHHBIN
Tun ynpasnstowjero curHana | 470 kKOm nput Uewarp =220 VAC, | curHan Toka 0...20 MA | curHan Hanpsikerms
560 kOM nput Ue varp.=380 VAC, 0..10B?

BxogHoe conpoTuBeHve - <0,4 kOm >4 kOm
[anbBaHuyeckas usonsuus | Het Ja [a

Lienu ynpasnexus
Tabnuua 13 - xapakmepucmuku 8b1xo0Hol yenu TTP cepuu HD-xx44.VA [M02]

MNapametp 3HayeHue

HomuHanbHbli Tok TTP 10A 25A 40A

Tun BbIXOZHBIX CUIOBbIX 3NIEMEHTOB CumucTop (TRIAC)

Tun KOMMYTUPYEMOW CETU OpHodhasHas

Bua kommyTUpyemoro Toka [epemeHHbli

Bunpa kommyTauum ®da30Boe ynpaBneHne CUMMCTOPOM

MUWHUManbHbI KOMMYTUPYEMBIV TOK 01A

MakcumanbHbIi KOMMYTUPYEMbIN TOK 10A [25A [40A
[lnanasoH peryn1poBaHnst HanpskeHust 10...440 VAC

HoMuHanbHoe HanpsixeHue nuTaHus Harpyskn | 220/380 VAC

[onyctMoe 0TKNOHeHWE BbIXoAHOTO Hanpsxe- | + 5 VAC

HUs

YacToTa MCTOYHWKA NUTaHWS Harpysku 50y

MakcumanbHbIin UMMyFbC TOKa BO BKMtoYeHHOM | 120 A 300 A 410 A
cocTosiHuM (< 10mc)

MakcumanbHoe NuKoBOe Hanpskerue 900 VAC (9 knacc)

TOK yTeYKM B 3aKPbITOM COCTOSHUM <7MmA

lMaperune HanpskeHns B kommyTupyemoii emnn | < 3 VAC

BO BKITHOYEHHOM COCTOSHUM

CkopocTb HapacTaHus Toka (di/dt) 50 Almke

CKopOoCTb HapacTaHus HanpsbkeHust B 3akpbiToM | 500 B/mke

cocTosHuu (dV/dt)

2t (< 10 mc) 128 A 450 A 840 A%
Tennosoe conpoTMBMEHMe nepexod — ocHoa- | 2,21°C/ Bt 1,25°C/ Bt 1,13°C/ Bt
Hue (Rthjc)

MakcumanbHas Temnepatypa p-n nepexoga 125°C

(Tjmax)

MouwyHocTb paccensatus (Dissipation) 1,18 BT*A [1,15BT*A [1,13BTA
OnekTpuyeckas NPOYHOCTb u3onaLm (Lenb ynp. | 2500 VAC (UL1577)

/ BbIX. LieMb)

OnekTpuyeckas NpoYHOCTb uonaum (kopnyc/ | 2500 VAC (UL1577)

BX. LieMb)

OnekTpuyeckas npodHoCTb u3onsuum (kopnyc/ | 2500 VAC (UL1577)

BbIX. Lienb)

ConpoTuBneHue uonsuum 500 MOwm (npu 500 VDC)

BctpoenHas RC-Lienouka [a

1- pexomeHdyemasi mapka pesucmopa Cl14-2Ma (vowHocme He mexee 0,5 Bm).

2 - paboyuli duana3oH ynpasnsowezo cueHana cocmaensem 2...10 B. lMpu omcymemeuu/obpbige ynpasnsiowe2o cugHana

unu npu eeo 3HaveHuu < 2 VDC 8 yenu Haepy3ku 6ydem npucymemeogams MuHUMasbHbIl yposeHb HanpsxeHus < 10 VAC.




Tabnuya 14 - xapakmepucmuku ebixo0Hol uyenu TTP cepuu HD-xx44.LA [M02

MNapametp 3HayeHue

HomuHanbHbIi Tok TTP 10A 25A 40A 60 A 80A
Tun BbIXOAHbBIX Cummctop (TRIAC)

CMOBbIX 3N1EMEHTOB

Tun KOMMyTUPyEMOil CeT OpHodpasHas

Bua kommyTupyemoro Toka lMepemeHHbIit

Bua kommyTaumm $a3oBoe ynpaBneH1e CMMMCTOPOM

MWHUMaIbHBI KOMMYTUPYEMbIi TOK 0,1A

MakcumanbHblIi koMmyTUpyembli Tok | 10 A [25A [40A [60A [80A
[lnanasoH perynupoBanus Hanpskenus | 10...440 VAC

HomuHanbHoe HanpskeHne nutans | 220/380 VAC

Harpysku

[lonycTMoe OTKIOHEHWE BbIXOAHOTO +10VAC

HanpsixeHms

YacToTa MCTOYHMKA MuTaHMsa Harpysku | 50 Iy

MakcumanbHbIin UMMyFbC TOKa BO 120 A 300A 410 A 780 A 1000 A
BKITOYEHHOM cocTostHMM (< 10MC)

MakcumanbHoe nukoBoe HanpskeHne | 900 VAC (9 knacc)

TOK yTEYKM B 3aKPbITOM COCTOSHUM <100 mA

Magexue HanpskeHust B kommyTupye- | < 3 VAC

MO Lienu BO BKIMIOYEHHOM COCTOSIHM

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

CkopocTb HapacTaHus HanpsikeHnsi B | 500 B/mke

3aKpbITom cocTosiHum (dV/dt)

12t (< 10 mc) 128 A% 450 A% 840 A% 1800 A%c 3200 A%
Tennosoe conpoTtusnexue nepexog— | 2,21°C/Bt | 1,25°C/Br | 1,13°C/Br |0,67°C/Bt |0,52°C/ Bt
ocHosahue (Rthjc)

MakcumanbHas Temnepatypa p-n nepe- | 125°C

xofa (Tjmax)

MotwocTs paccensanms (Dissipation) |1,18 Br*A  [1,14Br*A  [1,12BT™A [1,06 Br*A [1,02BT*A
OnekTpuyeckas npoyHocTb n3onauum | 2500 VAC (UL1577)

(uenb ynp. / BbIX. LieMb)

OnekTpuyeckas npodHocTb u3onsuum | 2500 VAC (UL1577)

(kopnyc / BX. Lienb)

OnekTpuyeckas npoyHocTs n3onauum | 2500 VAC (UL1577)

(kopnyc / BbIX. Lienb)

ConpoTuBreHue uonsuuv 500 MOw (npu 500 VDC)

BctpoenHas RC-Lienouka [a
Tabnuya 15 - xapakmepucmuku ebixodHol uyenu TTP cepuu HD-xx22.10U [M02,

Mapamerp \ 3HaveHne

HomuHanbHbIi Tok TTP 10A 25A 40A

Tvn BbIXOAHbIX Cumuctop (TRIAC)

CMIOBbIX 3MIEMEHTOB

Tun KOMMyTUPYEMON CETH OpHodasHas

Bua kommyTUpyemoro Toka lMepemeHHbI

Bua kommyTauum $a3oBoe ynpaBrexne CUMUCTOPOM

MUHUMAaTbHbIA KOMMYTUPYEMBbI TOK 0,1A

MakcumanbHbIi KOMMYTUPYEMbIN TOK 10A [25A [40A
[lnanasoH perynmpoBaHus HanpskeHus 10...220 VAC

HomuHanbHoe HanpshkeHue nuTaHus Harpyskn | 220/380 VAC

[onycTMoe OTKMOHeHWe BbIXOAHOrO Hanpsxe- | + 15 VAC

HUs




Tabnuya 15 - xapakmepucmuku ebixo0Hol uenu TTP cepuu HD-xx22.10U [M02] (npodonxeHue,

Napametp | 3HaveHue
YacToTa MCTOYHWKA MUTAHWS Harpy3ku 50 My
MakcumanbHbIi UMAYFbC TOKa BO BKMOYeHHOM | 120 A 300 A 410 A
cocTosHuM (< 10mc)
MakcumanbHoe N1KOBOE HanpshxkeHne 600 VAC (6 knacc)
TOK yTeuKM B 3aKpbITOM COCTOSHMUM <100 vA

lManenune HanpskeHnst B kommyTupyemoii enn | < 3 VAC
BO BKITH0YEHHOM COCTOSIHUM
CkopocTb HapacTaHus Toka (di/dt) 50 A/mke

CKopoCTb HapacTaHus HanpsikeHus B 3akpbiToM | 500 B/Mke
cocTosHuu (dV/dt)

2t (< 10 mc) 128 A 450 A%c 840 A
TennoBoe conpoTMBneHne nepexog — ocHoBa- | 2,21°C/ Bt 1,25°C/ Bt 1,13°C/ Bt
Hue (Rthjc)

MakcumanbHas TemnepaTtypa p-n nepexopa 125°C

(Tjmax)

MowwHocTb pacceusanus (Dissipation) 1,17 BT*A [1,15BT*A [1,12BTA
OnekTpuyeckas NPoYHOCTb n3onsuum (Lenb ynp. | 2500 VAC (UL1577)
/ BbIX. LieMb)
OnekTpuyeckas npodHocTb u3onsuum (kopnyc / | 2500 VAC (UL1577)

BX. Lienb)
OnekTpuyeckas npo4HoCTb n3onsuum (kopnyc /| 2500 VAC (UL1577)

BbIX. Lienb)
ConpoTuBreHe 13onsumm 500 MOwm (npu 500 VDC)

BctpoenHas RC-Lenouka fa

Tabnuya 16 - obwue xapakmepucmuku TTP cepuli HD-xx44.VA [M02], HD-xx44.LA [M02], HD-xx22.10U [M02,
Mapametp 3HayeHne

TemnepaTypa OKpyxatoLLeit cpefpl -30...470°C

CreneHb 3awWuTh IP54 (6e3 yyeTa npucoeaMHNTENbHbIX KEMM)
Oxnaxaerue BoagywHoe

Matepuan ocHoBaHWs Mepb, ranbBaHuaupoBaHHas HUKemnem.

Antomunuii (cepust HD-xx22.10U [M02])

VIHaVKaLWs Hannaus ynpaensoLLEero curHana LED-uHgukaTop

Tun MoHTaxa Kpennenue BUHTaMM Ha NockoCTb

Macca <150r

<1351 (cepust HD-xx22.10U [M02])

3.3.2 MoamchmkaLum 1 HOMMHanNbHbIE TOKM

Tabnuya 17 - moducbukayuu u HomuHanbHble moku cepull HD-xx44.VA [M02], HD-xx44.LA [M02], HD-xx22.10U
M02,

Moandmkaums TTP \ HomuHanbHbIN TOK Harpy3ku, A

Cepusi HD-xx44.VA [M02]

HD-1044.VA [M02] 10

HD-2544.VA [M02] 25

HD-4044.VA [M02] 40
Cepust HD-xx44.LA [M02]

HD-1044.LA [M02] 10

HD-2544.LA [M02] 25

HD-4044.LA [M02] 40

HD-6044.LA [M02] 60




Tabnuya 17 - modugbukayuu u HomuHasnbHble moku cepuli HD-xx44.VA [M02], HD-xx44.LA [M02], HD-xx22.10U
[M02] (npodomkeHue,

Moawndmkaums TTP \ HomuHanbHbIN TOK Harpy3ku, A
HD-8044.LA [M02] 80
Cepus HD-xx22.10U [M02]
HD-1022.10U [M02] 10
HD-2522.10U [M02] 25
HD-4022.10U [M02] 40
3.3.3 MabapuTHbIe pa3mepbl
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PucyHok 9 - 2abapumHble u ycmaHog04Hble pamepsi TTP cepuli HD-xx44.VA [M02], HD-xx44.LA [M02], HD-
Xx22.10U [M02]
3.3.4 Cxembl nogknoyeHus
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PucyHok 11 - cxema nodkmodeHus TTP cepuu HD-xx44.LA [M02]
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PucyHok 12 - cxema nodkmrodeHusi TTP cepuu HD-xx422.10U [M02]

[nsa sawumsi cunosozo kirova TTP om go3delicmsus UMNYNbCHbIX NOMeX Heobxodumo ycma-
HO8UMb 8apUCMOP napannenbHo uenu Hagpysku (Ha cxemax NoOKT0YeHUs NoKasaH nyHKmMu-

pom).

3.4 TexHuyeckue xapakrepuctukn TTP HDH-xx44.ZD3 [M02]

OpHodhasHble obLLenpoMbilLneHHble TTP, npefHasHaueHHbIe 4N1S KOMMYTaLWK Lieneii NUTaHus
MOLLHO PE3UCTUBHON W MHAYKTUBHOM Harpy3ku B 04HO(a3HON UNK TpexdasHoi CeTH.

3.4.1 TexHnuyeckue xapaKTepmcTukm
Tabruya 18 - xapakmepucmuku 8x00HbIx yenel TTP cepuu HDH-xx44.ZD3 [M02]

Mapametp

3HaueHue

Mogenb TTP HDH-xx44.ZD3 [M02]

Tun ynpaBnsioLero curHana [MCKpETHbIN CUrHan HanpsikeHns
[lnanasoH HanpsikeHus ynpaensiollero curbana | 3...32 VDC

HanpsikeHue rapaHTMpOBaHHOIO BKITOYEHMS >3 VDC

HanpsikeHue rapaHT1poBaHHoro Bblkmtoderns | < 1VDC

Tok noTpebneHus Lienu ynpasneHus <18 MA

Bpewms BkntoyeHns

< 10 mc (npm yactote 50 Mu)

Bpemsi BblkntoyeHms

<10 mc (npu vactote 50 'y)

MakcumanbHas YactoTa nepekoyeHus 50 My
BxopgHoe conpoTuBneHne 0,3...1,8 KOm
l"anbBaHWyeckas n3onsums uenv ynpasnenns | fla

Tabnuya 19 - xapakmepucmuku 8b1x00HoU uenu TTP ¢ cepuu HDH-xx44.ZD3 [M02]

Mapametp \ 3HayeHue
HomuHanbHbIi Tok TTP 60 A 80A 100 A 120 A
Tun BbIXOGHBIX CUIOBbIX 3NIEMEHTOB SCR-THpUCTOpbI HA KEPaMMYECKON NOAJIONKKE
Tuvn KoMMyTUpyeMOil ceTn ~ Onvocpasnas.
— Tpexdasnas!
Bua kommyTUpyemoro Toka [NepemeHHblit

Bua kommyTauum

C KOHTpOreM nepexofia HanpskeHnst Yepes «0»

MuHWUManbHbI KOMMYTUPYEMbII TOK

0,1A

MaKcMManbHbI KOMMYTUDYEMBIii TOK 10A [25A [40A |
[lnanasoH HanpsKEHNs NUTaHNS HarpysKku 24..440 VAC

YacToTa MCTOYHMKA MUTAHWS Harpy3ku 50 Iy

MakcumanbHbIi MNyFbC ToKa BO BKMtoveHHoM | 880 A 1200 A 1600 A 1800 A
cocTosiHuM (< 10mc)

MakcumanbHoe NuKoBOe HanpsxeHue 900 VAC (9 kmacc)

1— 0ns KoMmymayuu mpexcpasHol Haepy3ku ycmaragnusaemcsi 00Ho TTP Ha kaxdyto ¢hasy. Jonycmumble cxeMbl 8KITo-
YeHust Haepy3ku: «38e30a», «38e30a C Helimparbion, «Mpey2obHUKY



Tabnuya 19 - xapakmepucmuku ebixodHol uenu TTP ¢ cepuu HDH-xx44.ZD3 [M02] (npodomkeHue

MNapametp 3HayveHue

TOK yTEuKM B 3aKPbITOM COCTOSHUM <8,5MA

lMagenue HanpskeHust B kommyTupyemoii ienn | <1,8 VAC

BO BKITHOYEHHOM COCTOSIHUM

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

CkopocCTb HapacTaHus HanpshkeHus B 3akpbiTom | 500 B/mke

coctosiHu (dV/dt)

12t (< 10 mc) 2400 A2c 4000 A 6000 A%c 8500 A%c
Tennosoe conpoTuBnexme nepexoa — ocHosa- | 0,65°C/Br | 0,49°C/Bt | 0,39°C/Bt | 0,34°C/Bt
Hve (Rthjc)

MakcumanbHas Temnepatypa p-n nepexoga 125°C

(Tjmax)

MotwHocTs paccensanus (Dissipation) 1,17B7A  [115BT"A  [1,11BrA_ [1,09BT*A
OnekTpuyeckas npoyHoCTb 13onsuyum (Lenb ynp. | 2500 VAC (UL1577)

/ BbIX. LieMb)

OnekTpudeckas npoyHocTb n3onauyum (kopnyc /| 2500 VAC (UL1577)

BX. Lienb)

OnekTpudeckas npoyHoCTb n3onauymm (kopnyc /| 2500 VAC (UL1577)

BbIX. LieMb)

ConpoTvBrieHve n3onsauum 500 MOwm (npu 500 VDC)

BctpoeHHas RC-Lenoyka [a
Tabnuua 20 - obujue xapakmepucmuku TTP cepuli cepuu HDH-xx44.ZD3 [M02]

Mapametp 3HayeHne

TemnepaTypa okpyxatLeit cpepl -30...+70°C

CreneHb 3aWuThl IP54 (6e3 yyeTa npucoeaMHUTENbHbIX KNEMM)
OxnaxgaeHue BosaywiHoe

Matepuan ocHoBaHus

Megb, ranbBaHU3MpPOBaHHasH HUKENEM

V|H,E|I/1KaL|I/15| Hann4ina ynpasndoLlero curHana

LED-uHaukatop

Tun MoHTaxa

ernneHme B/HTaMW Ha NNOCKOCTb

Macca

<150r

3.4.2 MoguchmkaLmum 1 HOMMHanNbHbIE TOKM
Tabnuya 21 - MoOugUKayUU U HOMUHabHble moku cepuu HDH-xx44.ZD3 [M02,

Mogudmkauma TTP

HomuHanbHbIN TOK Harpy3ku, A

Cepust HDH-xx44.ZD3 [M02]

HDH-6044.ZD3 [M02] 60
HDH-8044.ZD3 [M02] 80
HDH-10044.2D3 [M02] 100
HDH-12044.2D3 [M02] 120

3.4.3 TabapuTHble pa3mepbl
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PucyHok 13 - 2abapumHble U ycmaHogo4Hble pasmepbl TTP cepuu HDH-xx44.ZD3 [M02]




3.4.4 CxeMmbl nogknoveHus
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PucyHok 14 - cxema noOkmioderus TTP cepuu HDH-xx44.ZD3 [M02]

Cmeus UMNyrnbCHbIX NOMEX Heobxo0umo ycmaHosumb 8apucmop napannesibHo uenu Hagpysku

c Mpu ynpasneHuu uHdykmugHoU Hazpy3kol Ons 3awumel cunosoeo kmoya TTP om 8030el-
(Ha cxeMe NOOKMKOYEHUS NOKa3aH NYHKMUPOM).

3.5 TexHuyeckue xapakrepuctukn TTP HT-xx44.ZD3/ZA2 [M02]

TTP cepun HT-xx44.ZD3 [M02], HT-xx44.ZA2 [M02] - TpexdasHble TBEpAOTENbHbIE pere.
lMpeaHasHayeHbl AN KOMMYTaLWUW Lieneit npoMbiLLneHHoro obopyaoBaHns B Hanbonee pacnpocTpa-
HEHHDbIX [A1ana3oHax TOKOB Harpy3kv PeaucTMBHOIO Tuna. Pene cepum OCHaLLEeHbI CUMOBLIMM KIoYamu
B KaXJ0i1 13 TPEX KOMMYTUPYeMbIX ¢as.

3.5.1 TexHuuyeckue xapakTepUCTUKM
Tabnuua 22 - xapakmepucmuku 8xo0HbIx yenel TTP cepuli HT-xx44.ZD3 / ZA2 [M02]

Napametp | 3Hayenune

Mogens TTP HT-xx44.ZD3 [M02] HT-xx44.ZA2 [M02]
Tun ynpaBnsioLero curHana [IMCKpeTHbII CUrHan HanpskeHns

[lnanasoH HanpsikeHus ynpaensiollero curHana | 3...32 VDC 90...250 VAC
HanpsikeHue rapaHTUPOBaHHOTO BKIHOYEHUS >3VDC =90 VAC
HanpsikeHue rapaHT1poBaHHoro BblkmtodeHns | < 1VDC <10VAC

Tok noTpebneHus Lienu ynpasneHus <20MA <35MA

Bpemsi BKkntoyeHus < 10 mc (npu yactote 50 'y) | < 10 mc (npu yactote 50 My)
Bpemsi BblkntoyeHms <10 mc (npu yactote 50 ') | <40 mc (npu yactote 50 y)
MakcumanbHas YactoTa nepekoyeHus 50 My 20Ty

BxopHoe conpoTuBneHue 0,8 kOm 210 KOm
l"anbBaHWyeckas n3onsums uenv ynpaenekus | fla JIE]
Tabnuya 23 - xapakmepucmuku ebixo0Hol uenu TTP cepull HT-xx44.ZD3 / ZA2 [M02] (< 80 A

Mapametp 3HayeHne

HomuHanbHbIi Tok TTP 10A 25A 40A 60 A 80A
Tun BbIXOGHBIX CUIOBbIX 3NIEMEHTOB CumucTop (TRIAC)

Tun KOMMyTUPYEMON CeTH ~ Tpexcpasnas.

— OpHodbasHas (Tpu rpynnbl)

Bua kommyTUpyemoro Toka [NepemeHHblit

Bug kommyTaumu: C KOHTpOreM nepexofa HanpsikeHnsi Yepes «0»
MuHUManbHBI KOMMYTUPYEMbII TOK 0,1A

MakcumanbHblil KOMMyTUPYeMbIi Tok | 10 A [25A [40A [60A [80A

1 - donyckaemcs coeduHeHue no cxeme «38e30a», «38e30a ¢ Helimparnbio», « TpeyeobHUK»



Mapametp

3HaueHue

[lnanasoH HanpsKeHWs NUTaHWUS Harpysku

24..440 VAC

YacTtoTa MCTOYHUKA MUTAHMS Harpy3ku 50 Ny

MakcumanbHbI UMAYNbC Toka Bo BkMiodeH- | 120 A | 300 A 410 A 780 A 1000 A
HOM cocTosHMM (< 10Mc)

MakcumanbHoe N1KOBOE HanpshkeHne 900 VAC (9 knacc)

TOK yTeYKM B 3aKPbITOM COCTOSHUM <8,5MmA

lMagenue Hanpskerns B kommyTupyemonn | <1,8 VAC

Lienu BO BKITKOYEHHOM COCTOSIHUMN

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

CkopoCTb HapacTaHust HanpsbkeHus B 3a- | 500 B/mke

kpbITOM cocTosHum (dV/dt)

12t (< 10 mc) 85A% | 450 Ac 840 A 1800 A%c 3200 A%
TennoBoe conpoTueneHue nepexog —oc- | 2,23°C/ [ 1,27°C/Bt |1,15°C/Bt |0,67°C/BT |0,52°C/ BT
HosaHue (Rthjc) Bt

MakcumanbHas Temneparypa p-n nepe- 125°C

xoga (Tjmax)

MouocTs paccewatms (Dissipation) E)SAW 3x1,13 BT*A | 3x1,12 BT*A | 3x1,10 BT*A | 3x1,09 BT*A
OnekTpuyeckas npodHoCTb u3onsuum (Lenb | 2500 VAC (UL1577)

ynp. / BbIX. Lenb)

OnekTpuyeckas Npo4HOCTb n3onsuum (kop- | 2500 VAC (UL1577)

nyc / BX. Lienb)

OnekTpuyeckas npodHoCTb u3onsuum (kop- | 2500 VAC (UL1577)

nyc / BbIX. LeMb)

ConpoTuBreHue n3onauum 500 MOw (npu 500 VDC)

BctpoenHas RC-Lienoyka Ja

Tabnuua 24 - xapakmepucmuku ebIxo0Hol uenu TTP cepuli HT-xx44.ZD3/ ZA2 [M02] (= 100 A

Napametp | 3HayeHune
HomuHanbHbii Tok TTP 100 A 120 A
Tun BbIXOAHbIX CUMOBbIX SNEMEHTOB SCR-TMpMCTOPbI HA KEpaMUYECKOIA MOANOXKKE
. — Tpexdasnas'.
Tun KOMMYTUpyeMOoit ceT! _ Onpodasian (oM rpynnsl)
Bua kommyTupyemoro Toka lepemeHHbIi
Bua kommyTayum: C KkoHTpOneM nepexofa HanpskeHns vepes «0»
MUHMMAnbHBIA KOMMYTUPYEMbI TOK 0,1A
MakcmanbHbIin KOMMYTUPYEMbIii TOK 100 A [120 A
[lnanasoH HanpsKEHNs NUTaHNS HarpysKku 24..440 VAC
YacToTa MCTOYHWKA MUTAHWS Harpysku 50 My
MakcumanbHbIit MAYnLC ToKa BO BKMtoYeHHOM | 1600 A 1800 A
cocTosiHum (< 10mc)
MakcumarnsHoe NUKOBOE HanpshkeHue 900 VAC (9 knacc)
TOK yTEYKM B 3aKPbITOM COCTOSHUM <85mA
Manenue HanpskeHns B kommyTupyemoit Liemn | <1,8 VAC
BO BK/KO4EHHOM COCTOSIHUM
CkopocTb HapacTaHus Toka (di/dt) 100 A/mkc
CKopOoCTb HapacTaHus HanpsbkeHus B 3akpbiToM | 500 B/mke
cocTosHum (dV/dt)
2t (< 10 mc) 5000 A2 [ 720 A%

1 - donyckaemcs coeduHeHue no cxeme «38e30a», «38e30a ¢ Helimparnbio», « TpeyeobHUK»




Tabnuua 24 - xapakmepucmuku 8bixo0Hou yenu TTP cepuli HT-xx44.ZD3 / ZA2 [M02] (= 100 A) (npodomxe-

Hue,

3HaveHue

Tennosoe conpoTuenexue nepexog — ocHosa- | 0,41°C/ Bt 0,34°C/ Bt
Hue (Rthjc)
MakcumanbHas Temnepatypa p-n nepexoga 125°C
(Tjmax)
MowHocTb paccemsanus (Dissipation) 3x1,11 BT"A [ 3x1,09 BT*A
OnekTpuyeckast NPOYHOCTb M30MALMM (Lienb 2500 VAC (UL1577)
ynp. / BbIX. LieMb)
OnekTpuyeckas npodHocTb n3onsuum (kopnyc / | 2500 VAC (UL1577)
BX. Lienb)
OnekTpuyeckas npo4HoCTb n3onsuum (kopnyc / | 2500 VAC (UL1577)
BbIX. Lienb)
ConpoTuBreHue 13onsiumm 500 MOwm (npu 500 VDC)
BctpoenHas RC-Lenouka [a
Tabnuya 25 - obuwjue xapakmepucmuku TTP cepuil HT-xx44.ZD3 [M02]
Mapametp 3HayeHne
TemnepaTypa OkpyxatoLen cpesbl -30...+70°C
CreneHb 3aWuThl IP54 (6e3 yyeTa npucoeanHUTENbHbIX KEMM)
OxnaxaeHue Bo3aywiHoe

Matepuan ocHoBaHus

Megp, ranbBaHW3MpOBaHHas HUKeNeM

VHOnKaums Hanuans ynpasndLero curHana

LED-uHaukaTop

Tun MoHTaxa

ernneHme BWHTaMU Ha NNOCKOCTb

Macca

<540r

3.1.2 MoguchmkaLmum 1 HOMUHanNbHbIE TOKM
Tabnuya 26 - Modugukayuu U HoMuHasbHble moku TTP cepuli HT-xx44.ZD3 / ZA2 [M02

Mogudmkauma TTP HomMuHanbHbIM TOK Harpy3ku, A

Cepust HT-xx44.ZD3 [M02]
HT-1044.ZD3 [M02] 10
HT-2544.ZD3 [M02] 25
HT-4044.ZD3 [M02] 40
HT-6044.ZD3 [M02] 60
HT-8044.ZD3 [M02] 80
HT-10044.ZD3 [M02] 100
HT-12044.ZD3 [M02] 120

Cepust HT-xx44.ZA2 [M02]
HT-1044.ZA2 [M02] 10
HT-2544.ZA2 [M02] 25
HT-4044.ZA2 [M02] 40
HT-6044.ZA2 [M02] 60
HT-8044.ZA2 [M02] 80
HT-10044.ZA2 [M02] 100
HT-12044.ZA2 [M02] 120




3.5.3 FabapuTHbIe pa3mepbl
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PucyHok 15 - 2abapumHble u ycmaHogouHble pasmepbl TTP ceputl HT-xx44.ZD3, ZA2 [M02]

3.5.4 CxeMmbl nogknioveHus
HanpshxeHue nuTaHns Harpyski
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PucyHok 16 — cxema noOkniodeHust TTP cepuli HT-xx44.ZD3 [M02] ¢ cunosbmu kmoyamu muna TRIAC



HanpmkeHme NUTaHUA Harpyskn
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PucyHok 17 — cxema nodksmoderus TTP ceputi HT-xx44.ZD3 [M02] ¢ cunosbmu kmoyamu SCR muna
Hanpn)KeHme NUTaHUA Harpysku
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PucyHok 18 — cxema nodkrmoderus TTP cepuli HT-xx44.ZA2 [M02] ¢ cunogbimu krodamu muna TRIAC



HanpmkeHme NUTaHUA Harpyskn
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PucyHok 19 — cxema nodkmoderus TTP cepuli HT-xx44.ZA2 [M02] ¢ cunosbimu kmtodamu SCR muna

[na sawumsi cunossix kmoyel TTP om eo3delicmeus uMnyrbCHbIX NOMeX Heobxodumo ycma-
HOBUMb 8aPUCMOPbI NaPaIENbHO Uenam Haepy3ku (Ha cxemax NOOKIIOYEHUS NOKa3aHbl NYHK-
mupom).




4. OcobeHHocTH TTP. ®akTopbl, onpeaenstowme BbiI6op

TsepAoTernbHoe pene — YCTPOUCTBO, BbINOMHSOLLEE TY ke YHKLMIO, Y4TO M 3NEeKTPOMarHUTHoOE
pene. OTAEMNbHO CTOUT NO3ULMOHNPOBATL TBEPAOTENbHLIE PEryNATOPbl, (PYHKLMOHANbHOE Ha3Haye-
HWE KOTOPbIX MMEHHO B PErynupoBaHnn HanpshkeHns nutaHns. Mpu Boibope TTP cnepyeTt npuHuMaTh
BO BHUMaHKe NnapameTpbl U XapaKTepUCTUKW, HECBOWCTBEHHbIE TPAAMLIMOHHBIM pene. TiaTenbHbIi
NOAXoA K npoLieaype noadopa SBNSeTCs 3anorom AonroBpeMeHHoi 1 6e3aBapuitHoi pabotbl TTP.

4.1 KoHcTpykuusa TTP

TTP coctouT 13 cneaytoLwyx OCHOBHbIX YacTeln:

o

OcHoBaHwe - MeTannmnyeckas NnacTuHa, BbINOMHAWAsA PyHKUmMo TennooTsoaa. Cryxut
Ans 0TBOAA Ternna OT CUMOBOMO KOMMYTALMOHHOTO 3neMeHTa TTP B OKpyXaroLLyio cpeay
WK K pagnaTopy oxnaxaeHus. BbINOMHEHO M3 MEAHOTO CNMaBa, ranbBaHN3MPOBaHHOMO Hil-
Kenem, 4ns NpeaoTBPaLLEHNS OKUCIUTENbHBIX MPOLIECCOB M MPUAAHNS OCHOBAHMIO 3CTETY-
yeckoro BHeLHero Buaa. OcHoBaHue TTP cepum HD-xx22.10U BbINONHEHO U3 antoMUHUS.
MefHoe 0CHOBaHWE MO CPaBHEHWIO C aniOMUHMEBLIM 0BNafaeT NyuyLuet TennonpoBOAHO-
CTbt0 M 0becneynBaeT bonee ahdeKTUBHbIA OTBOA TENNa OT CUNOBOro kntova TTP. YcTpoit-
CTBa, OCHaLYeHHble MeHbIM OCHOBaHMEM, 6onee YCTONUMBLI K MAKOBLIM Harpyskam v pa-
60oTe B TAKEMbIX MPOMBILLAEHHbIX YCrIOBUSX. ANIOMUHNEBOE OCHOBAHWE HECKOIBKO HUXE MO
CTOMMOCTH, YEM OCHOBAHWE U3 MeAHOro Cniasa. B 0CHOBaHWM BbINONHEHbI Nasbl U OTBEP-
CTVS ANs Kpennerns TTP Ha MOHTaXHY0 MOBEPXHOCTb.

OneKTpoHHas nnata — COBOKYNMHOCTb BXOAHOW (YNpaBnsioLLelr) Lenw, BoIXOAHOW Lienu v
6noka onTM4eCKon pasBsAsKki. INEMEHTbI BXOAHOM Lienn BbIMONHSAIOT NPUeM YNpaBnsioLLero
curHana v ero obpabotky. Yepes 6rok onT4eCKor pasBsa3ky KOMaHAA yNpaBnstoLen Lienum
nepeaaeTcs B BbIXOAHYI0, rae POpMUPYETCS CUrHAnM ynpaBneHns CUIoBbIM kitodom. Kpome
TOrO, BO BXO[HO Lieni BCTPOEH CBETOBOM MHAMKATOP HanMuMs yNpaBnstoLwero curHana ans
Bu3yanu3aumn pabotel TTP. BbixogHas Lenb BKMKOYAET 3MEMeHTbl 3aluTbl CUIOBOTO
KIKOYa OT MMNYINBCHBIX MOMEX. Bnok onTyeckoi passaskv obecneymBaeT ranbBaHNYeCKyo
pa3Bs3ky BXOAHOW M BbIxofHo! Lienen TTP (kpome cepum HD-xx44.VA). Takke Ha nnate
YCTaHOBINEHbI KEMMbl BXOAHOM W BIXOAHON Lienu.

Cepusi TTP HD-xx44.VA [M02] He umeem eanbgaHu4ecKoll pa3essku 8X00HOU U 8bIXOOHOL
yenu. Mpu akennyamayuu TTP cepuu HD-xx44.VA [M02] cnedyem yyumbigame 3my KOH-
CMPYKMUBHYKO 0COBEHHOCMb.

@)

@)

CvNOoBO KNHKOY — 3NEMEHT, HENOCPEACTBEHHO BbIMOMHSIOLLMIA KOMMYTALIMI0 MO KOMaHAE Bbl-
XOAHOIA Lienu. YcTaHaBNMBAETCS Ha OCHOBaHWUM 41 0TBOAA BbIAENSIEMOro Ha Kntoye Tenna.
Kopnyc — 0bonouyka, ycTaHOBMEHHAs Ha OCHOBaHWe. BbINonHeH 13 nnacTuka, yCToiumBoro
K BbICOKAM TemnepaTtypam 1 MexaHU4eckuM BO3AeiCTBIS. BHYTpb 060M0YKkM yCTaHoBNEHa
1 3an1Ta KOMNayHLOM 3MeKTPOHHas nnara.

Knemmbl Lenu ynpaBneHns — BnasiHbl B SMEKTPOHHYIO NMNaTy W BbIBEAEHbI HA BHELIHIOW
yacTb kopnyca TTP ans nogknioyeHns ynpaensitoLLero curHana.

Knemmbl NogkntoueHnst Harpy3km - BriasiHbl B 3MEKTPOHHYH NNATY U BbIBEAEHbI HA BHELLHION
yacTb kopnyca TTP ans nogkmio4eHus CUnoBbIX Lenei.

3alluTHas KpbILUKa — 3aLUMLL@eT OT NPSIMOro NPUKOCHOBEHMS K knemmam TTP.

4.2 Tvn ynpaBnsowero curHana

BenuumHa v TMn ynpasnsioLero curHana B 3HaYnTENbHON CTeneH onpeaensieT BO3MOXHOCTb
NpUMEHeHWs! KOHKpeTHOW Mofienu TTP B KOHCTPYKLMM 0BopyaoBaHus. MogenbHblii pag TTP Moaudu-
kauuv [MO2] npeacraBneH MOAENsSMIA CO CNeayoLLMMI TUNamu ynpaBnsioLLero curHarna:



O O O O O

[MCKPETHBINA CUrHaN HanPsKeHUs MOCTOSIHHOTO TOKa.
[MCKPETHBIN CUrHAN HaNPSKeHUs NEPEMEHHOrO ToKa.
ConpoTuBneHue BHELIHETO NEPEMEHHOTO Pe3ncTopa.
YHUULUMPOBAHHBIA CUTHAM HaNPSHKEHWS.
YHUULUMPOBAHHBIA CUTHAN ToKa.

Tun ynpasnstoLuero curHana otpaxeH B Mapkuposke TTP KIPPRIBOR (Cwm. pasgen «Pacwumd-
pOBKa YCMOBHOr0 0603HAYEHMA).

4.2.1 IuckpeTHbIe CUrHanbl HaNpsXXKeHus
K anckpeTHbIM curHanam HanpsikeHus, npumensiemMsim 4ns ynpasnenus TTP KIPPRIBOR otHo-

caTca:

Tok noTpeBreHs B LeNM ynpasnexns, MA

O
O

[unckpeTHbIi curHan HanpsbkeHus 5...32 B noctosHHoro Toka B TTP cepum HD-xx25.DD3.
[unckpeTHbIit curHan HanpskeHus 3...32 B noctosHHoro Toka B TTP cepun HD-xx44.ZD3,
HDH-xx44.ZD3, HT-xx44.ZD3.

[uckpeTHblit curHan Hanpsikerns 90...250 B nepemerHoro Toka B TTP cepumn HD-xx44.ZA2,
HT-xx44.ZA2.

Tok notpebnenuns BxogHoi Liemv TTP ¢ ynpaBneHreM AUCKPETHBIM CUTHANOM HanpsikeHus ne-
PEMEHHOr0 TOKa He NPEeBbILLAET:

O
O

30 MA gns cepumn HD-xx44.ZA2
35 MA gns cepumn HT-xx44.ZA2

BonbtamnepHsle xapaktepuctukn TTP KIPPRIBOR, ynpaBnsembix AWCKPETHbIM CUTHamoMm
HanpsPKeHNs NOCTOSHHOTO TOKA NPeACTaBNeHb Ha PUCYHKAX HIDKE.

12 3 45 6 7 8 91011 1213 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
HanpsixeHue ynpasnsioLero curtana, B

PucyHok 20 - BAX exodHoti yenu TTP cepuu HD-xx44.ZD3 [M02]



Tok noTpeBreHus B Lenu ynpasneHus, MA

Tok noTpebneHns B Lieny ynpasnexusi, MA
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HanpsixeHue ynpasnsioLero curtana, B

PucyHok 21 - BAX exodHoll yenu TTP cepuu HDH-xx44.ZD3 [M02]
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2 3 456 7 8 91011 1213 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
HanpsixeHue ynpaensioLyero curtana, B

PucyHok 22- BAX exo0Holi yenu TTP cepuu HD-xx25.DD3 [M02]
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Tok noTpeBreHus B Lenu ynpasneHus, MA

12 3 456 7 8 910 11 1213 14 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
HanpsixeHue ynpasnsioLero curtana, B

PucyHok 23 - BAX exodHoli yenu TTP cepuu HT-xx44.ZD3 [M02]
4.2.2 ConpoTuBIEeHNE BHELWIHErO pe3ncTopa

TTP cepun HD-xx44.VA yHKUMOHAmNbHO SBMSKOTCA PErynsaTopamu HanpskeHWs nuTaHus
Harpysku. ACTOYHMKOM ynpaBnsioLLero curHans Ans aTux T TP SBnseTCs BHELLHWA nepemMeHHbIN pean-
cTop. BbixogHoe HanpsikeHue pene HenpepbiBHO M3MEHSIETCS B 3aBUCUMOCTY OT BENUYMHbI CONPOTMB-
NEHNs1, CHUIMAEMOro C BHELLHEro pesancTopa. [JuanasoH M3MeHeHWs BbIXOQHOMO HanpsikeHUst Haxo-
putcs B npegenax oT 10 BOMbT O HOMWHANLHOTO HaNPshKeHUst MUTaHUs. 3aBUCUMOCTb BbIXOLHOIO
HanpsKEHNs OT 3HAYEHWUs! BXOQHOIO CUTHaMa W YCIOBHSl, NPY KOTOPbIX MOMyYeHa 3Ta 3aBUCUMOCTb Npu-
BeAEHb! HIXeE.

o Hanpsxenve nutanus Harpysku: 220 VAC, 380 VAC.

o [lranasoH N3MEeHeHMs BXOLHOrO cUrHana:

— npu Ue Harpy3ku 220 VAC: 0...470 kOm.

— npw Ue Harpy3ku 380 VAC: 0...560 kOm.

OTknoHeHue HanpsikeHus Ha Bbixoge TTP: £ 5 VAC.
MageHne HanpshKkeHs Ha cunoBbIX knemmax TTP: < 3 VAC.
Temnepatypa okpyxatoLiero Bosayxa: 20...25°C.
Temnepatypa ocHoBaHus TTP: < 40°C.

O O O O
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PucyHok 24 - 3agucumocmb 8bIX0OH020 HANPSIXKEHUST OM 8eMIUYUHbI ynpagnsowe2o conpomusneHus TTP cepuu
HD-xx44.VA

Mposisnaiime 0cobyr 0cMopoXHOCMb Npu dkcnayamayuu u obenyxugaHuu TTP HD-xx44.VA.
4 Y TTP amoli cepuu omcymcmayem 2asnb8aHuyeckas u3onsiyusi Mexay 8xo0HoU U 8bIX00HOU
yenbio

MumaHue Hazpy3Ku HanpsikeHUeM, OMIUYHbLIM OM HOMUHATIbHO20 He peKoMeHAyemcsl.
Tpoussodumens He eapaHmupyem cmabunbHyto paomy TTP npu makux ycroeusix akensya-
mayuu.

Mpu ysenudeHuu ynpaensiroweeo cueHana 0o MakcuMyma Ha Hagpy3ke MOXem npucymcmeo-
eamb HanpsixeHue om 0 0o 10 VAC.

TMpu obpblee unu omeymemeuu ynpagnsiowe2o cueHana Ha ebixode TTP ocmaemcst MUHU-
masbHoe HanpsikeHue om 0 0o 10 VAC.

[ns ynpaenerus TTP cepuu HD-xx44.VA pekomeHOyemcs npuMeHsims pe3ucmop ¢ conpo-
mugneruem 470 / 560 kOm, mowHocmbio He Meree 0,5 Bm, Hanpumep, Cl14-2Ma.

0...470/0...560 kOm — amo pexomeHOyembIli duana3oH 8X00H020 cueHana. [ins Haepysku ¢
HanpsikeHuem numanus 220 VAC docmamoyHo 6ydem pe3ucmopa conpomugneHuem 220
kOm, 00HaKo pekomeHOyemcsi Lcnob308amb nepemeHHbIl peaucmop 470 kOm 0,5 Bm. 3anac
no conpomueneruto Heobxodum 0115 2apaHmMUPOBaHHO20 CHUXEHUS HanPsXKeHUs! Ha Hagpy3ke
00 MUHUMYMa, ecilu HanpsxeHue 8 cemu okaxemces bonbwe 220 VAC. o amum xe coobpa-
JKeHUsIM 01151 Hagpy3Ku ¢ HOMUHarbHbIM HanpsikeHuem numatusi 380 VAC pexomerdyemcs uc-
nonb308ame nepemeHHb Il peaucmop conpomussneHuem 560 kOm 0,5 Bm.

4.2.3 YHndpmumpoBaHHbIn curHan Hanpsxkenus 0...10 B

TTP cepun HD-xx22.10U ¢pyHKUMOHANBHO SBASKOTCA Perynsatopami HanpsikeHus nuTaHns
Harpy3ku. B kauecTse ynpaBnsioLLEro curHana ucnosnb3yeTcs YHUGULMPOBaHHbI aHarnoroBbIii cUrHan
Hanpsokenns 0...10 B. BbixogHoe HanpsikeHWe pene HempepbiBHO U3MEHSIETCS B 3aBMCUMOCTY OT Be-
TINYMHBI YNPaBRSIOLLEro curHana. [lnanasoH N3MeHeHWs BbIXOAHOTO HANPSKEHUs HAXOAWTCS B npefe-
nax ot 10 BONbT 10 HOMWHAMBHOTO HAMPSHKEHWS NUTaHWS. 3aBUCUMOCTb BbIXOLHOTO HAMPSHKEHUS OT
3HaYeHWs BXOLHOTO CUTHaMa 1 YCoBWSl, MPW KOTOPBIX MOMyYeHa 3Ta 3aBUCHMOCTb MPUBELEHbBI HUXE.

o HanpsxeHue nutanus Harpysku: 220 VAC.
o [nanasoH uameHeHus BxogHoro curdana: 0...10 B.



OTKnOHeHMe HanpsikeHus Ha Bbixoge TTP: £ 15 VAC.
MageHne HanpsHKeHWs Ha cUoBbIX knemmax TTP: < 3 VAC
TemnepaTtypa okpyxatoLero Bosayxa: 20...25°C.
Temnepatypa ocHoBaHus TTP: < 40°C.
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PucyHok 25 - 3agucumocmb 8bIX00H020 HANPSIKEHUS OM 6eMUYUHbI ynpaensiowe2o conpomueneHusi TTP cepuu
HD-xx22.10U

MumaHue Ha2py3Ku HanpskeHUeM, OMUYHbLIM OM HOMUHaIbHO20 He PeKoMeHAyemcsl.
Mpoussodumens He 2apaHmupyem cmabunbHyro pabomy TTP npu makux ycrosusix akcniya-
mayuu.

TMpu cHWXeHuU ynpaensowezo cueHana 0o MUHUMyMa Ha Hagpy3ke MoXem npucymcmeosams
Hanpsxerue om 0 do 10 VAC.

[pu 0bpbise umu omeymemeuu ynpagnsowe2o cusHana Ha ebixode TTP ocmaemcst MuHuU-
masbHoe HanpsikeHue om 0 0o 10 VAC.

Paboyuii Quana3soH ynpasnstouie20 cueHana cocmagnsem 2...10 B. [Mpu omcymemeuu / 06-
Pbige ynpasnsiouie20 cueHasa unu npu e2o 3HaveHuu < 2 VDC e yenu Haepy3ku bydem npu-
cymemeogame MUHUMaTbHbIL yposeHs HanpsikeHust < 10 VAC.

4.2.4 YHncuumpoBaHHbIN curHan Toka 4...20 mA

TTP cepmn HD-xx44.LA (byHKUMOHANLHO SABNAIOTCA PErynsTopami HanpskeHwus nuTaHns
Harpysku. B ka4ecTBe ynpaBnstoLLEero curHana 1enomnb3ayeTcs YHUhULMPOBaHHbIN aHanoroBbIn CUrHan
ToKa 4...20 MA. BbIXOAHOE HanpsKeHWe pene HeMpepbIBHO N3MEHSIETCS B 3aBUCUMOCTM OT BEMUYMHBI
ynpaBnsioLLero curHana. finanasoH N3MEHeHNs BbIXOAHOTO HAaNpsKEHUs HaxoauTcs B npegenax ot 10
BONbT 40 HOMWHAMBHOTO HANPSXKEHUS MUTaHNs. 3aBUCUMOCTb BbIXOLHOTO HAMPSHKEHNS OT 3HAYEHUS
BXOJHOTO CUrHana 1 ycroBus, Npy KOTOPbIX MonyYeHa 3Ta 3aBUCUMOCTb NPUBELEHBI HIXE.

o HanpsbkeHne nutaHus Harpysku: 220 VAC, 380 VAC.
[lnana3soH n3ameHeHus BxogHoro curHana: 0...20 MA.
OTknoHeHue HanpsikeHus Ha Bbixoge TTP: + 10 VAC.
lMageHue HanpskeHws Ha cunosbIX knemmax TTP: < 3 VAC
TemnepaTtypa okpyxatoLyero Bosayxa: 20...25°C.
Temnepatypa ocHoBaHus TTP: < 40°C.

O O O O O
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PUC}/HOK 26 - 3agUCUMOCTb 8bIXOOHO20 HanpsXXeHus om eeflu4uHbl ynpassidauie2o conpomuesieHus TTP cepuu

HD-xx44.LA

Mpoussodumens He 2apaHmupyem cmabunbHyto pabomy TTP npu makux ycnosusix skcniya-

f t IMumaxue Haegpy3Ku HanpsiXxxeHueM, omyiu4HbIM OmMm HOMUHallbHO20 He peKOMeHOyemc;L

mauyuu.

TMpu cHWXeHuU ynpaensowezo cueHana 0o MUHUMyMa Ha Hagpy3ke MoXem npucymcmeosams
Hanpsxerue om 0 do 10 VAC.

[pu 0bpbise umu omeymemeuu ynpagnsowe2o cusHana Ha ebixode TTP ocmaemcst MUHuU-
masbHoe HanpsikeHue om 0 0o 10 VAC.

4.3 Tun cUNOBOro KOMMYTaLMOHHOIO 3NEMeHTa
B cxemotexHuke TTP KIPPRIBOR ucnonbaytoTcsi CneaytoLme Tunbl BbIXOAHBIX CUIOBbIX KITo-

yeit:

MOSFET (Metal Oxide Semiconductor Field Effect Transistor). Mpumensetcs B TTP cepun

HD-xx25.DD3 [M02].

TRIAC (Triode for Alternating Current) — cumucTopHble kntoum. YcTaHasnueatotes B TTP

cepuin:

— HD-xx44.ZD3 [M02)/HD-xx44.ZA2 [M02].

— HD-xx44.VA [M02].

—  HD-xx44.LA [M02].

— HD-xx22.10U [M02].

—  HT-xx44.ZD3 [MO2)/HT-xx44.ZA2 [M02] c makcumanbHbIM TOKOM Harpysku go 80 A
BKITOYMTENBHO.

SCR (Silicon Controlled Rectifier) - Tupuctop Ha kepamuyeckoit nognoxke. MpumeHstoTcs B

TTP cepuin:

— HDH-xx44.ZD3 [M02].

—  HT-xx44.ZD3 [M02]/HT-xx44.ZA2 [M02] ¢ MakcumansHbImM Tokom Harpyaku 100, 120 A.

MOSFET - kntoun npumensitotes Tonbko B TTP HD-xx25.DD3 [M02], npegHasHayeHHbIX ans
KOMMYTaLWN HanpsHKEHNs MOCTOSHHOTO TOKa.



TRIAC - kntoun, npuMeHsieMble B 6onblunHcTBE Moaudmkaumin TTP KIPPRIBOR, kommyTupyto-
wmx Tokm go 80 amnep.

Kntoun TMna SCR yctaHaBnuBarTcs B Moandukaumsx TTP, BbIMOMHAKOWWMX KOMMYTaLmio 605b-
LUMX TOKOB, a Takke paboTatoLLyX C Harpy3Koi, KOTOpast UMEET BbICOKYH MHAYKTUBHYHO COCTaBMSIOLLYHO.
B TTP KIPPRIBOR SCR - Tvn nogpa3symeBaeT Takoe UCMONHeHWe NonynpoBOAHUKOBOIO Kitoua, kKoraa
Ha MeTannMyeckom ocHoBaHuM TTP pasmellaeTcs M3onupyloLLas Kepamuyeckast MOANOXKa C Hemo-
CpeaCTBEHHO HaHECEHHbIMM Ha Heé MOHOKpUCTannamu nomnynpoBOAHWKOBOW CTPYKTYpbI. BbixogHble
kntoun SCR Tvna no3BoNsIOT CYLLECTBEHHO NOHM3NTL TEMIOBOE CONPOTUBIEHWE 1 YBENMUUTL adhdek-
TMBHOCTb OTBOAA Tenna ot kpuctanna. CnegoBaTensHO, NOBLILLAIOTCSA IKCMNyaTaLMOHHbIe XapakTe-
puctikn TTP (no cpaBHeHuio ¢ koprycHbiMu kntodamn TRIAC). Mogudvkauum TTP Ha 6ase SCR knito-
yeil NpeaHasHayeHbl Ans paboTbl B KECTKUX IKCTNyaTaLMOHHBIX YCIOBUSX NPU HAMM4umM BbicTpoTEY-
HbIX NEPEXOAHbIX MPOLIECCOB B CETW NUTaHus: paboTa B ceTv ¢ 6ombLUMM YpOBHEM NomMex, paboTa Ha
WHOYKTVUBHYHO Harpysky, paboTa B YCMOBWSIX BbICOKWX BCMIECKOB TOKA Harpyskul.

4.4 Bup KommyTauum

4.41 TTP c koHTponemM nepexopa HanpsikeHUs Yepes «0»

TTP ¢ KOHTpONeM nepexoga 4Yepes Holb d)yHKLlI/IOHaJ'IbHO ABNAOTCA BbIKNOYATENAMMU HArpy3Kku
N NPUMEHAKTCA ANA KOMMYyTaUKK:

o PesancTuBHbIX Harpy3ok: (aNeKTpuYecKux HarpeaTenbHbIX anemeHToB (TOHOB), namn Haka-
NWBaHUS 1 T.N.),

o EMKOCTHbIX Harpy3ok: (Hanpumep, NOMEXOMNOAABNSIOLNX CINAXKMNBAILLMX PUILTPOB, UMe-
IOLLIMX B CBOEM COCTaBE KOHAEHCATOPbI),

o CnabonHoyKTUBHBIX Harpy3ok: (kaTyLLek CONEHOMI0B, KNanaHoB 1 T.M.).

Mpu nogaye ynpaBnsIoLLEro curHana Ha TBepAOTeNbHOe pene C KOHTPONEM nepexoaa Yepes
HOIMb, HANPSHKEHWE Ha ero BbIXOAE NOSBMSETCA B MOMEHT NEPBOTO NEPECEYEHNs NIMHEHBIM Hanpsxe-
HWEM HYMEBOTO YPOBHS.

OcobenHocTn TTP ¢ koHTponem nepexofa HanpsikeHus yepes «O»: Hebonblume HavanbHble
Bpocku Toka, bornee HU3KMI YPOBEHb CO3AABAEMbIX SNEKTPOMArHUTHBIX MOMEX W, Kak CrieacTeue, yBe-
Nn4eHre cpoka Cnyx6Obl KOMMYTUPYEMbIX Harpy3ok.

B 10 xe Bpems TTP ¢ koHTponem nepexofa Yepes HoMb He npefHasHauyeHbl Ans KoMMyTaLmmn
BbICOKOMHAyKTMBHOIZl Harpy3ku, korga cos ¢<0,5 (Hanpumep, TpaHCOpMaTopbl Ha XONOCTOM X0gY).

-
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PucyHok 27 — Ouagpamma cpabambieaHusi TTP ¢ KoHmponem nepexoda Yyepes Hollb
4.4.2 TTP c ¢azoBbIM ynpaBneHuem

®a30B0e ynpaBneHne BbIXOAHLIM KIOHOM NpumeHsieTcs B TTP, KOTopble OTHOCATCS K (DYHKUM-
OHasbHOW rpynne perynatopoB HanpskeHns. K TakoBbiM oTHocaTes TTP cepuin HD-xx44.VA [M02],
HD-xx44.LA [M02], HD-xx22.10U [M02]. imeHHO Ha ha30BOM YnpaBReHU KI4OM OCHOBaH NPUHLMM
PErynMpoBaHus HANPSHKEHNs! MUTaHWUS! Harpy3ku, NOAKMoYeHHO K TTP. Mpu Hanuummn ynpaensioLero
CUrHana B MPOMEXyTKe BPEMEHM, OrpaHNYEHHOM NOJTYNepUOAOM MUTAKLLErO HAaNPSHKEHMS, BbIXOAHOM

CurHan

\4

YnpaBnsoLii ’




KIMIOY OTKPbIBAETCS, @ NPW MOCMEAYIOLEM NEPEXOAE MUTAIOLET0 HANPSKEHUS Yepes3 HOMb CUMUCTOP
3anupaeTcs. Yron oTKpbITUS KMoYa HanpsiMyto 3aBUCKT OT BENMWYWHBI ynpaBnstoLLero curHana. Ipo-
LiecC NOBTOPSIETCS B KaX0M MONynepyoe NUTAIOLLEro HanpshkeHus. TakuMm 0Bpa3oM ynpaBnsioLLmil
CUTHan BNnSeT Ha a3y OTKPbITUS KMHOYa 1 OTCEKAET YacTb NONMYBOIMHbI HAMPSHKEHNS. 3TO B CBOKO 04e-
pedb NMPUBOAMT K U3MEHEHMIO BENNYMHBI CPESHEKBAAPATUYHOTO 3HAYEHUS HANPSHKEHWUS HA BbIXOAE
TTP. Ha pucyHke Huke NokasaHo: HavanbHbIA YpoBEHb CurHana ynpaeneHus coctasnseT 10 % ot mak-
CUMarbHOrO 1 NnaBHo yBennyneaeTcs A0 ypoBHs 90 %. BennumHa nponyckaeMbix B Harpy3Ky Yacten
MOMyBOHbI BbIXOAHOMO HANPSKEHUS HA 3TOM y4acTKe MNaBHO YBEMUUMBAETCS, TO CTb HaNpsikeHue
Ha Bbixoge TTP Toxe nnaBHO Bo3pacTaer. [1pu JOCTvxeHUM ynpasnstowmm curHanom yposHs 90 %
€ro pocT npekpallaeTcs. HanpsikeHue Ha BbIXOLE TaKke NPeKkpaLlaeT pocT, CTAHOBUTCS HEU3MEHHBIM
W 0CTAETCA COOTBETCTBYHOLLYM YPOBHIO yTpaBNSioLLiero curkana.

YPOBEHb Q0% T -------=--=m-mmmmmmmm e oo .
YNpaBAoLLEro
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PucyHok 28 — Quazpamma cpabambisaHusi TTP ¢ ¢ha308bIM ynpagneHuem

4.5 Cxema KOMMyTaLum

Kak ogHodasHble, Tak 1 Tpexdastbie TTP KIPPRIBOR moryT 6biTb MCnonb3oBaHb! 4n1S ynpas-
NEHNS Harpy3Kom € pasnnyHbIMKN CXeMami KOMMYTaLMM.

OpHodhasHble MOAUMKALMM B OCHOBHOM WCTIONbB3YIOT ANS YNpaBneHns OAHOMa3Ho! Harpys-
koin. Ho gomyckaeTcs € Mx NOMOLLBI0 KOMMYTMPOBATL TpexdasHyio Harpysky. [ins atoro cnegyert uc-
nonb30BaTh OTAENbHbIE 0aHO(a3Hble TTP no ogHoMy Ans kaxgon dasbl. Mpn notpebnsemom Toke
Gonee 90 A Takoe ynpaBneHue TpexdasHoi Harpyskom SBNSETCS Aaxe NpPeanoyTUTENbHbIM. Takum
0bpa3som, oaHoasHble pene cnocobHbl yNpaBnsTh kak OAHOMA3HO Harpy3KoW, Tak 1 Harpy3kom Tpex-
ha3Hoi CO CxemMamu MOAKIHOYEHNS «3Be3aay, «3Be3fa C HENTPanbioy, «TPEeYronbHUKY.

' TTP ceputi HD-xx25.DD3, HD-xx44.VA, HD-xx22.10U, HD-xx44.LA npeOHa3Ha4eHbI MOsbKO
011 ynpagneHusi 00Hogha3Hol Haepy3ko.

Tpexdasble TTP no3BonsoT KOMMYTUPOBaTL TpexasHyro Harpyaky nubo Tpu rpynmbl OAHO-
hasHbIX Harpy3ok ogHOBpeMeHHO. [ins Tpexdhasbix TTP npumeHuMbl niobas 13 cxeM NOLKMHYEHUS:
«3BE3/1a, «3B€34a C HEITParbI» W TPEYTOMbHUKY.

Cxema coeOuHeHus1 «38e30a b6e3 Helimpanu» He PeKOMEeHOyemcs K NPUMEHEHUID COBMECITHO C
mpexgpasHbiv TTP, nockorbky OHa He obecneyusaem pasHOMepPHOCMU pacnpedeneHus
Hazpy3ku no ghazam Kak 8 pabodem, mak u e asapuliHom pexume. CredogamesbHo, npagusib-
Hbili 8bI60p mpexghasHozo TTP 8 OaHHOM crlydae 3ampyOHEH.

B tpexdhasHbix mogudmkaumsx TTP KIPPRIBOR Bce Tpu hasbl SBASIOTCS YNpaBIsSeMbIMM, UTO
BbIFOAHO OTNINYAET UX OT T TP HEKOTOPbIX MPOM3BOAUTENEN, KOTOPbIE LUYHTUPYIOT OAHY (hasy Tpexdas-
Horo TTP ¢ uenbto ygeleBneHus. Takoe pelleHWe He MO3BONSIET KOMMYTMPOBATb OfHOMA3HYH
Harpy3aky mmbo TpexdasHyto Mo cxeme «3Be3Aa C HeTparbioy.



OpHocbasHas Harpy3ska

Cxema KoMmyTaLuu

Tabnuya 27 — cxeMbl KOMMymauuu 0r1s 00HoghasHbIx TTP

Bo3moxHOCTb NnpumeHeHuns ans cepun TTP

HD-xx44.ZD3/ZA2
[M02]

HDH-xx44.ZD3ZA2
[M02]

[onyckaetcs

HD-xx44.VA [M02]
HD-xx44.LA [M02]
HD-xx22.10U [M02]
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Tabnuya 28 — cxembl KoMMymayuu 0n1st mpexghasHbix TTP

Cxema KoMMyTaLuu

TpexdhasHas Harpy3ka. Cxema NogKMoUYeHns «3sesnar
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4.6 Anroputm nogbopa TTP

AJ'II'OpMTM no,q6opa TTP 3aknto4aeTcs B NOCNeaoBaTeNbHOM BbIMOMHEHUN Tpex NyHKTOB.




1) Onpepenute cepuio TTP, UCXoas W3 TUNA HaNPSKEHWS NUTaHWs (OgHO(a3Hoe unn Tpex-
hasHoe, NOCTOSHHOTO NGO MepeMeHHOro Toka), TPebyemMoro Tuna curHana ynpaeneHus
(BMCKPETHBI NOCTOSIHHOTO UMW NEPEMEHHOTO TOKa, NGO aHaNOoroBbIi).

2) Boblbepete MoanduKaLmio C HOMMHAMBHBLIM TOKOM, 3HaYEHWE KOTOPOTO HE HIKE TOKa
Harpysku B ntoBoMm pexume paboTbl. PYKOBOACTBYMTECH 3HAYEHMEM MMKOBOTO TOKa
Harpysku: NyckoBbIM TOKOM, TOKOM MaKCUMasbHO Harpy3ku, TOKOM Neperpyskv 1 T.4.

3) [ns Bbi6paHHoi Mogudukaumm TTP no Tabnuuam (Cm. nogpasgen «PekomeHaaLum no Bbl-
Bopy paguatopa OxnaxaeHus») Bbibepete HEOOXOANUMBI PafnaTop OXNaKOEHNS U BEHTU-
nsatop (ecrv TpebyeTcs), ucxons U3 pabodero Toka Harpy3ku, NOAKMIOYEHHOI K pene.

4.6.1 O6wue pekomeHgaumm no BbIGopy TTP

HawnbonbLuyto onacHocTb ans TTP B npoLiecce aKcnnyaTauum NpeacTaBnseT ero Neperpes, Bbl-
3BaHHbII 60 Neperpy3koit No Toky, Mbo npeHebpexeHnemM Mepamu, HanpaBnEHHbIMU Ha OXNaxe-
HWe pene (MPUMEHEHWe paauaTopoB, BEHTUNATOPOB). HarpeB TTP npu kommyTaumu Harpysku oby-
CMOBMEH 3MEKTPUYECKUMM NOTEPSIMM Ha CUIOBbIX MOMYNPOBOLHMKOBbIX AMIEMEHTaX. YBENUYeH1e Tem-
nepaTypbl HaKnagbiBaeT OrpaHNYEHNE Ha BENUYMHY KOMMYTUPYEMOTO TOKa, MOCKOMbKY YEM BbILLE TEM-
nepatypa TTP, TeM MeHbLLMiA TOK OHO COCOBHO KOMMYTUpOBaTh. Harpes ocHoBaHust TTP o Temne-
paTypbl B 40°C He BbI3bIBaeT CYLIECTBEHHOIO YXy/LIeHNs pabounx napameTpos, a Harpes o 70°C
CYLLECTBEHHO CHVKAeT [0MYCTUMYIO BEMUYMHY KOMMYTUpYEMOro Toka. I1pn HarpeBe ocHoBaHus TTP
£0 80° C Bo3HWKaeT neperpes KOMMYTaLMOHHOTO Kiko4a, Harpy3ka MOXET OTKITHYaThCS HE MONHOCTBIO,
a camo TTP nepeiiTn B HeynpaBnsieMblil pexum paboTsl 1 BbIATY 13 cTposi. Pabota TTP npu Temnepa-
Type Bonee 60°C BefeT K COKpaLLEHIO SKCTINyaTaLUOHHOTO pecypca.

Tok TTP, 0603HaueHHbIh Ha 3aBOACKON Tabnnyke ykasaH MCXOAS W3 YCIOBKS, YTO TemnepaTtypa
ocHoBaHus TTP He npesbliwaeT 40° C.

Tuvn Harpysku oka3blBaeT HENOCPEACTBEHHOE BIUSIHME Ha PEXMM paboTbl yCTpolicTBa. Harpyska
Mo TUMY MOXET DbITb PE3NCTUBHON, MHAYKTUBHOMN MM EMKOCTHOI. [INs pe3nCTUBHOM XapakTepHb! HU3-
Kue MyCcKOBblE TOKW, 4TO MO3BONSET MCMOMbL30BATh Pene ¢ MUHMMAnNbHBLIM 3anacoM no Toky (okomno 30
%). Ho ecTb uckntouenns. Hanpumep, namnbl HakanueaHus, KOTOpble MO CyTW NPEACTaBNAT coboi
PE3VNCTUBHYIO HarpysKy, HO u3-3a 60MbLLIOMO pa3bpoca CONPOTUBIEHNS HUXPOMOBOI CIMPani Npu pas-
HbIX TemMnepaTypax UMEtT MyCKOBble TOKM, MPeBbILLaLLe HOMUHANbLHBIA Tok B 10...12 pas. K pesun-
CTMBHOW Harpy3ke OTHOCUTCS GONMbLUNHCTBO HarpeeaTtenei. B MHbIX Bugax Harpysku, kak npaBuno, ipko
BbIpaXeHa NHAYKTUBHasA MMB0 eMKOCTHas COCTaBNAoLLas. VIHOYKTUBHBIN XapakTep Harpyske npuaaet
Hanuyue Cepae4HNKOB, MarHUTONPOBOAOB. B kauecTBe NpuMepa MOXHO NPUBECTM aCUHXPOHHBIE ABU-
ratenu, Apoccent, TpaHchopMaTopbl, CONEHOMADI, SMEKTPOMArHNTLI U T.M. B cniyyae Harpyskv nHoyk-
TUBHOTO XapakTepa, pekomeHayeTcs Bbibupate TTP ¢ Bonblwmm 3anacom no Toky (B 2-4 pa3sa), a B
crnyyae npuMeHeHs TBepLOTENbHbIX PENe ANs YNpaBneHns aCMHXPOHHBIM ANEKTpofBUraTenem Heob-
xoaum 6...10 - kpaTHbI 3anac no Toky. EMKOCTHas Harpyska — 3TO KOHAEHCaTopHble GaTapew, ycTa-
HOBKM KOMMEHCaLM PEaKTUBHON MOLLHOCTY.

Harpyska ntoforo xapakrepa MMeeT CBOM HI0aHChl, BMsOLWMe Ha paboTy pene. OTW HIOaHChI
obs3atensbHo HeobxoanmMo yuuTbiBaTh Npu Bbibope Moaudukaumu. B 4acTHOCTH, pasnnyHblie TUMb
Harpy3ku 0bnagaoT BbipakeHHbIM 6pOCKOM TOKa (MYCKOBOW M CTapTOBOM NEPEerpy3koi) pasnuyHoi
aMnINTyabl U LUTENBHOCTM.

TunoBble BENWYMHBI MYCKOBBIX NEPErpy30K Ans pasnnyHbIX BUAOB HArpy3Ku:

o AxtmeHas Harpyska (TOH) — go 25 % oT HoMWHanbHOro Toka. leperpyska npakTU4ecku
yCTpaHuMa Mpu NPUMEHEHUN pene C nepekmnoyeHnem B «0» (MognduKkaumm ¢ MHAEKCOM
ZD3, ZA2).

o [Jlamnbl HakanuBaHus, ranoreHHble Nammbl — NPEBbILLIEHNE HOMUHAMBHOTO ToKa B 7...12 pa3
NP BKIKOYEHWM.



o OnyopecuUeHTHbIE Namnbl — KPAaTKOBPEMEHHbIE CKauku Toka B 5...10 pa3 Bbille HOMUHAMb-
Horo B TeyeHue 3anycka (8o 10 cekyHp).

o PTyTHble namnbl — NpeBbILLIEHNE HOMWUHAMBHOTO Toka B 3 pa3a B TeYeHWe nepsbix 3...5 Mu-
HYT.

o OBMoTKa 3MeKTPOMArHMTHOrO pere NepeMeHHOT0 TOKa - NPEBbILIEHNE HOMWHAMNBHOTO TOKA
B8 3...10 pa3 B TeyeHue 1...2 nepnogos.

o O6moTtka coneHomga - npesblleHne HomuHanbHoro Toka B 10...20 pa3 B Tevenue 0,05...0,1
CeKyHAbl.

o BbicokonHmyKTVBHaS Harpy3ka ¢ HaCbILLAKLMMCS CEPAEYHUKOM (TpaHCchopMaTop Ha Xoro-
CTOM XOAY) MpW BKItOYeHWM B (hase Hyns HanpsikeHus: - Tok B 20...40 pa3 6onbLue HoMM-
HanbHoro B TeyeHue 0,05...0,2 cekyHabl.

o OnekTpoasuraTens - Tok B 5...10 pa3 6onbLue HoMuHanbHoro B TeueHue 0,2...0,5 cekyHAbl.

o EmkocTHble Harpysku npu BknoueHun B dhase, 6nmskoin k 90° - Tok B 20-40 pa3 6onblue
HOMWHAITEHOTO B TEYEHWE BPEMEHU OT JECATKOB MUKPOCEKYHZ, 10 IECATKOB MUNMCEKYHA.

Vcnonb3osaHne TTP fonyckaeTcs TOMbKO C HArpy3kon akTMBHO-UHAYKTUBHOMO Tuna ¢ Cos @ >
0,5 1 nyckoBbIM TokoM He 6onee10 lwou.

Heobxodumbi 3anac TTP no moky 01151 KOHKPeMHOU Haepy3Ku Yale 8ce2o MOXHO onpede-
UMb NO OaHHbIM MUNOBbIX Ha2Py30K, ykasaHHbIX sbiwe. O0Hako delicmeumerbHbIe 3HaYeHUS
MOKa Hagpy3Ku 8 NUKOBbIX pexumax Heobxo0umMo ymo4Hsme y npoussodumens obopydosa-
HUS.

CnocoBHocTb TTP BbigepkvBaTh TOKOBbIE NEPErPY3KN XapaKTepuayeTcs BENUYMHON yaapHOro
TOKa, TO €CTb aMNIUTYAOM OAUHOYHOTO MMMYFbCa 3afaHHoON AnuTensbHocTH (06b1vHo 10 Mc). [ins pene
MOCTOSIHHOTO TOKA 3Ta BENMWYWHA, Kak MpaBumo B 2 — 3 pa3a NPEeBOCXOAMT 3HaYeHne MaKkCMarnbHO
[OMYCTUMOTO MOCTOSIHHOTO TOKA, N1 TMPUCTOPHbIX TTP 310 cooTHOLWeHue okono 10. [ns TokoBbIX
neperpy3oK NPOM3BONbHON ANUTENBHOCTY MOXHO MCXOANTD U3 SMMMPUYECKON 3aBUCUMOCTY: yBENNYe-
HWE ANNTENBHOCTM NEperpy3kv Ha NOpSA0K BEAET K YMEHbLLEHWIO LOMYCTUMON amMniuTybl Toka.

BbiGop HomuHanbHoro Toka TTP st KOHKPETHOI Harpy3ku 3akntodaeTcs B nogbope 3anaca no
HOMWHANBLHOMY TOKY perne 1 BBe4EHWEM AOMOMHUTENBHbLIX MEp MO YMEHBLLEHWIO MYCKOBbIX TOKOB (TO-
KOOrpaHN4MBaKOLLME PE3NUCTOPbI, PEaKTOpbI 1 T.4.).

[ns noBbilweHMs ycTonumBoCTM TTP K MMNYNbCHbIM MOMeXam napanmenbHo KOMMYTUPYHOLIMM
koHTakTam B TTP umeetcs BcTpoeHHas RC-uenb.

[ins 6onee NonHoi 3aLyTbl OT Neperpyskv Mo HanpsHKEHWIO CO CTOPOHBI Harpy3ki HeobxoaMMo
BKMKOYNTb 3aLLMTHBIE BAPUCTOPLI NapannensHo kaxaon dase TTP.

4.6.2 PexomeHpaumm no BbI6OPY paguatopa oxnaxaeHus

Pekomerpauuv ans Boibopa paguatopa oxnaxaenus ans TTP KIPPRIBOR cBeaeHbl B Tabnuupl
1 cripaBeAnvBbI 411s NOAAaBnsitoLlero 6ombLUMHCTBA CryyaeB npumeHeHnsi. OfHaKO CTOUT Y4UTbIBATb,
yTo Tabnuubl nopdopa pagnaTopoB paspaboTaHbl MCXOAS W3 HOPMAnbHbIX YCIIOBUIA 3KCTyaTaLuu
TTP, korga Temnepatypa akcnnyaTauum He npesbiwaet 25°C, a pagnaTtop YCTaHOBMEH B XOPOLLO Mpo-
BETPMBAEMOM MECTE, rie ECTECTBEHHON LMPKYNALMM BO3AyXa HUYTO He NpensTcTByeT. Moatomy npu
nonb30BaHWM Tabnuuamm CToUT 06s13aTeNbHO YYnTLIBATL (DAKTOPLI, YXYALIALME TENNOOTAAYY (pas-
MeLLeHme B LWKady, NpuUCyTCTBUE PSAOM [OMOMHUTENBHBIX UCTOMHUKOB TEnna, MOBbILIEHHYH0 BHELL-
HIOK0 TEMNepaTypy B MECTe YCTaHOBKM U T. N.), 1 BbIGUPaATb paguaTtop 3aBeoMO C 3anacoMm Mo Benu-
YMHe paccemBaeMoi MOLLHOCTH. [pu 3TOM HYXHO NOMHUTb, YTO BO U30EXaHWe NULLHWX TpaT, pagnaTop
BbIGMPAETCS UCXOAS 13 HOMUHAMBHOTO ANUTENBHOTO TOKA HArpy3ky, @ HE TOKA Ha KOTOPOE PaccYMTaHo
TTP.



Kommymauust moka cebiwe 5 A yxe ebisbigaem Haepes ocHogaHusi TTP 0o 40°C. Criedosa-
merbHO, NPU KoMMymayuu moka 2 5 A unu skeniyamayuu TTP npu npoYux ycrnogusix, 8b3bl-
sarowux Haepes ocHogaHus cabiwe 40°C ucnonb3oeaHue paduamopa sisnsiemcs 0bsisameris-
Hbim. lMpeHebpexeHue Meponpusmusamu no omeody mensna om TTP Heu3bexHo npusedem K
8b1x00y pene u3 cmpos.

IMpu ebibope paduamopa 8 nepsyio 04epeds HyXHO OPUEHMUPOBAMBCS Ha €20 CNOCOBHOCMb
pacceusams meniio, a yxe NOmom Ha €20 2abapumHbie pasmepb!.

Hwke npuBeaeHbl pekoMeHaaLmm no coBmecTumocTy pagmatopos u TTP KIPPRIBOR.

®

B sqetikax mabnuy ykasaH MakcumanbHo donycmumMbIli moK Hagpy3Ku no kaxadol cpase TTP
npu ucnonb308aHuUU ¢ 0aHHbIM MUNoM paduamopa U NOCMOSHHOU memnepamype OKpyxXato-
wetl cpedpi +25°C.

Tabnuya 29 - paduamopsI, pekomeHdyembie onsi TTP ceputi HD / HDH modudpukayuu [M02

Mogenb TTP

PTP052
(1,96)

PTP060

Mopens paguatopa KIPPRIBOR
(Tennosoe conpotusnetue (RthSA), °C/BT)

(2,19)

PTP061.1

(1,49)

PTP062.1

PTP063.1

(1,28) (0,94)

HD-1044.ZD3/ZA2 [M02] 10 10 10 10 10
HD-2544.ZD3/ZA2 [M02] 25 25 25 25 25
HD-4044.ZD3/ZA2 [M02] 25 25 30 35 40
HD-6044.ZA2 [M02] 35 30 40 45 55
HD-8044.ZA2 [M02] 35 35 45 50 65
HDH-6044.ZD3/ZA2 [M02] 30 30 40 40 50
HDH-8044.ZD3/ZA2 [M02] 35 30 40 45 60
HDH-10044.ZD3/ZA2 [M02] 35 35 45 50 65
HDH-12044.ZD3/ZA2 [M02] 40 35 50 55 70
HD-1044.LA/VA [M02] 10 10 10 10 10
HD-1022.10U [M02] 10 10 10 10 10
HD-2544.LA/VA [M02] 25 25 25 25 25
HD-2522.10U [M02] 25 25 25 25 25
HD-4044.LA/VA [M02] 25 25 30 35 40
HD-4022.10U [M02] 25 25 30 35 40
HD-6044.LA [M02] 35 30 40 45 55
HD-8044.LA [M02] 35 35 45 50 65
HD-1025.DD3 [M02] 10 10 10 10 10
HD-2525.DD3 [M02] 25 25 25 25 25
HD-4025.DD3 [M02] 35 30 40 40 40




Tabnuya 30 - paduamopsl, pekomeHoyemble onsi TTP cepuli HT modugbukauuu [MO2
Mogenb paguatopa KIPPRIBOR
(Tennosoe conpotueneHue (RthSA), °C/BT)

Mopens TTP PTP034 PTP036 PTP037 PTP038 PTP039
(0,65) 0,48) (0,36) (0,34) (0,31)

HT-1044.2D3/zA2 M02] | 10 10 10 10 10
HT-2544.ZD3/ZA2 M02] | 25 25 25 25 25
HT-4044.ZD3/ZA2 M02] | 25 30 40 40 40
HT-6044.ZD3/ZA2 M02] | 35 40 50 50/60" 55060
HT-8044.2D3/ZA2 M02] | 35 45 55 55/80" 60/80"
HT-10044.ZD3/ZA2 [M02] | 35 45 60 60/95'/1002 65/1002
HT-12044.ZD3/ZA2 [M02] | 40 50 60 65/10511202 | 70111511202

Mopgenb BenTunsaTopa’ KIPPRIBOR VENT-8038 KIPPRIBOR VENT-12038

4.6.3 MabapuTHbIe pa3mepbl pagnaTopoB OXNaXAeHMA
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PucyHok 29 — 2abapumHble u ycmaHOB80YHble pasmepbi paduamopa PTP052

"~ IMpu ucnone3osaHuu geHmunsmopa VENT-12038.220VAC.5MSHB.
2 — [Mpu ucnonb3osaHuu eeHmunsimopa VENT-12038.220VAC.7MSXB.

3 — [lpu HedocmamodHol ecmecmeeHHOU YUPKyNsuuu 8030yxa Yepes paduamop ucnofib3ylme pekomeHAyembit mun
geHmunamopa.
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PucyHok 30 — 2abapumHble u ycmaHo804Hble pasmepbi paduamopa PTP060

50

L

J

‘ [N}

IR

144

L

67

2 omB. M4

Y

Fan

45

129

48,5

PucyHok 31— 2abapumHble U ycmaHO80YHble pa3mepsbi paduamopa PTP061.1
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PucyHok 32 — 2abapumHble U ycmaHo804Hble pasmepsbi paduamopa PTP062.1
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PucyHok 33 — 2abapumHble U ycmaHo804Hble pasmepsi paduamopa PTP063.1
4 omB. M4 2 omb. M5
80
%_‘ [
sl T
B 1 ‘
C ,71, | N o ]
30 +
5 e ol ol

4 omB. M&; h10

100 48

PucyHok 34 — 2abapumHble u ycmaHo804Hble pasmepbl paduamopa PTP034
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PucyHok 35 — eabapumHbie U ycmaHoso4Hble pasmepbl paduamopa PTP036
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PucyHok 36 — 2abapumHble u ycmaHo804Hble pasmepbi paduamopa PTP037
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PucyHok 38 — 2abapumHble u ycmaHo804Hble pasmepb! paduamopa PTP039
4.6.4 Mpumep nogdopa oaHodasHoro TTP noa KOHKPETHYHO 3aaavy

Tpebyetcs nogobpate TTP 4ns NpocToro perynupoBaHns MowHocTn TOH-a. Ynpasnstowmi
CUrHan — yHUUMLUMpoBaHHbIA curHan HanpsikeHus 0...10 B, HanpsikeHue nutanus Harpysku U = 220
VAC, MowHoCTb Harpy3sku Py = 3 kBT, koadhduumeHT MoLLHOCTU Harpysku (cos @) = 1. Temnepatypa
OKpyxaloLLen cpeabl +25°C.

Vicxoms 13 TMNa HanpsikeHust NuTaHns u Tpebyemoro Tuna curHana ynpasnexus npuemneMbiM
BapuaHToM sBnsietcs cepust pene HD-xx22.10U.

Onpepenum Tpebyemblii HOMUHAMBHBIA TOK pene.

113 popmyrbl MOLLHOCTM ANs OAHOGA3HOM Lienu

Py=Uyx Iy % cos ¢
Bbipaaum v BblMCIIMM TOK NOTPEONEHNS KOMMYTUPYEMON HarpysKiu:
Iv=Pu/ (U x cos ¢) = 3000/ (220 x 1) = 13,6 A.



[lobaBim k nony4eHHOMy 3Ha4eHuto Toka 3anac B 35 % KOTOPbIA MOKPLIBAET MOTPELUHOCTM HO-
MMHanbHOI MOLHOCTI camoro Harpesatens (10 %), yBenuyeHne MOLYHOCTH B XONOAHOM COCTOSHUMN
(£10 %) 1 Bo3MOXHble konebaHns ceTeBoro HanpskeHus nutanus (£15 %).

136Ax135=184A.

Bnnxanwas mogudukaums, noaxogatias no Toky - HD-2522.10U ¢ HoMmuHanbHbIM TokoM 25 A.

Tak kak KoMMyTUpyemblIit Tok Gonee 5 A, To He0bX0aNMO NpuMeHeHWe paauaTopa. Beibupaem
paguatop no Tabnumue (Cm. nogpasgen «PekomeHaauum no BoIGopy pagmatopa oxnaxaeHusy). ns
paccevBaHus Tenna npu KOMMyTaLW PacCYMTaHHOrO TOKa C y4eTOM 3anaca 6yaeT JOCTaTouHO pagu-
atopa PTP052.

4.6.5 Mpumep nogdopa TpexcdasHoro TTP noa KOHKPETHYHO 3aaavy

Tpebyetcs nogobpate TTP Ans ynpaBneHns HarpeBaTenbHbIMU 3NiEMEHTaMi MPOMBILLIIEHHON
neun moLwHocTblo 54 kBT. YnpasneHue ocyLiecTansetcs npu nomowy MNALO-perynartopa. Harpesatens-
Hble aneMeHTbl paccumTaHbl Ha HanpsikeHve 380 VAC v coeiHeHbI N0 CXEMe «TPEYTOMbHUKY.

Vicxops w3 Toro, 4To ynpasneHue Harpyskoi ocylectsnset MAO-perynsatop, Ham noHagobuTcs
TTP c puckpeTHbiM ynpasnexnem. 3avactyto y MN-perynsTopoB ecTb CneumanbHblii BbIXOA ANs
ynpaBnieHs TBEpLOTENbHbIM Pene UNi BCTPOEHHbIN 6ok nuTaHus Ha 24 VDC n peneiHblit Bbixog,
(Hac ycTpouT ntoboi BapuaHT). Mcxoas ua atoro Beibupaem TTP ¢ ynpasnenvem 3...32 VDC. lNo aak-
HbIM napameTpam noaxogut TTP HT-xx44.ZD3.

Paccuutaem Tok Harpysku. KoadhdhuumeHT MowHocTH nogo6Hoit Harpyskm (cos ¢) = 1.

B yka3aHHON cxeme NoAKMioYeHs TOK Harpy3ku paBeH:

Iv=Pa/(Ux3x cos @) = 54000/ (380 x V3 x 1) = 82,14 A.

[obaBum k nony4YeHHOMy 3HaueHnto Toka 3anac B 35 % KOTOPbINA MOKPLIBAET MOrPELLIHOCTH HO-
MMHaMNbHO MOLLHOCTY camoro Harpesatens (£10 %), yBenuyeHne MOLHOCTM B XONIOBHOM COCTOSHUM
(£10 %) v BO3MOXHbIE KonebaHus ceTeBOro HanpsikeHus nutanus (£15 %).

82,14 x 1,35= 110,89 A

[Mony4eHHOMY TOKy Harpysku cooTBeTCTBYyeT mogudukauns HT-12044.ZD3 Ha HOMUHANbHbINA
Tok 120 A. Tak kak koMMyTUpyeMblii Tok 6onee 5 A, To HeobxoanUmo NpumeHeHne paguaropa. Boiou-
paem paguatop no Tabnuue [52]. Ins paccemBaHust TeNna npu KOMMyTaLWM PACCUMTAHHOIO TOKa C
yyeTom 3anaca byaet goctatoqHo pagnatopa PTP038 ¢ ycraHoBneHHbIM BeHTunsTopom KIPPRIBOR
VENT-12038.220VAC.5MSHB.



5 MoHTax 1 akcnnyatauyms

5.1 TpeboBaHUs K MOHTaXy

K moHTaxy TTP gonyckatoTcst TONbKO KBanMGULMPOBaHHbIE CNELMANUCTbI, UIMEIOLLME JOMYCK K
NPOW3BOACTBY 3NEKTPOMOHTAXHbIX PaboT.

TTP ycTaHaBnvBatoTCA B 3anupaeMble LWkadbl Ans NpeaoTBpalleHns AOoCTyNa NOCTOPOHHMUX
nmu. KoHCTpykums Wkadha AomkHa obecneumBaThb YNCTOTY BHYTPeHHEro 0bbema, 3almwath oT nona-
AaHus MOCTOPOHHMX NpeaMeToB v Bnaru. LLkad omKkeH MMeTb BEHTUNALMOHHbIE OTBEPCTUSA, 0becne-
ynBatoLe AMEKTUBHYIO LIMPKYTISLMIO OXJTaXAAOLLEro BO3ayXa 1 oxnaxaeHue obopynoBaHus, ycra-
HOBNEHHOTO BHYTPY Hero. MoHTax TTP 6e3 paguatopa, paBHO kak 1 ¢ paguaTopoM OCYLLEeCTBASETCS
BMHTaMM Ha NNOCkoCTb. MOHTaXHasi NOBEPXHOCTb AOMKHA ObITb POBHas, YncTasl, 6€3 crnegoB Koppo-
31K, KpacKkM 1 NpoYmMx noBpexaeHnin. OHa JomkHa obecneunBaThb HALEXHOCTb KPEMEHNs 1 NoTHoe
npuneraHue ocHoBaHust TTP ans obecneyeHnss MUHAMAnbHO BO3MOXHOMO TEMMOBOMO COMPOTUBNEHNS
Mexgy ocHoBaHWeM TTP 1 MOHTaXHOM MOBEPXHOCTHIO.

Mpy NOZKMIOYEHUN YNPaBASIOLLMX U CUMOBBIX Lieneil, CMOHTUPOBAHHBIX MHOTOXUMbHBIM Mea-
HbIM NPOBOAOM CrieAyeT OMpEeCCOBbIBATbL KOHLbI MPOBOZOB KOMbLEBBLIMU NGO BUNOYHLIMI HAKOHEYHM-
Kamu.

5.1.1 YcraHoBka TTP Ha paguaTop

TTP npv npoTekaHuy Yepes Hero Toka B LieNK Harpyski HarpeBaeTcs, 310 06yCnoBMeHO anek-
TPUYECKUMI NOTEPAMU HA CUNOBBIX MOMYNPOBOAHWKOBLIX 3NemMeHTax. [pu 3ToM yBenuyeHue Temne-
patypbl TTP HaknagblBaeT OrpaHuYeHne Ha BennynHy KOMMYTUPYEMOro UM Toka Harpyaku. C Lenbio
OXNaXAEHUS KOMMYTaLMOHHbIN anemeHT Bo Bcex TTP KIPPRIBOR CMOHTMPOBaH Ha METanMYeCckom
OCHOBaHWW, KOTOPOE paccenBaeT Bbifensemoe B npovecce paboTbl Tenno. OpHako MeTannuyeckoe
ocHosaHve TTP BBuay cBOEI Manol nnoLaau cnocobHo ycneLuHo paccemsaTthb NuLlb HeBOMbLLOE KO-
NMYeCTBO TeNna, Korga TOK Harpy3ku He npesbiwwaeT 5 amnep. CriegosatensHo, Npu ANUTENBHON pa-
Bote TTP ¢ Tokamu Harpysku cabiwe 5 A TpebyeTcs npuMeHeHe AONONHUTENBHbIX MEp OXNaXAEHNS.
Haunbonee gocTynHbIit CNocod ynyylwmTh TENNOOTBOA — YBENUYUTL MAOLAAb paccenBaHns Tenna ot
MeTannmyeckoro ocHoBaHus TTP. [lobuTbCs 3TOro MOXHO YCTaHOBKOM TBEPAOTENBHOMO pene (TBepao-
TenbHoro perynsatopa) Ha paguatop oxnaxaerus KIPPRIBOR cepun PTP, ocHactus ero npn Heobxo-
pumocty BeHTunsTopom KIPPRIBOR cepumn VENT.

Mpv nopbope paguaTopa OXNaxaeH!s YYUTLIBANTE, YTO HE CYLLIECTBYET OOHO3HAYHOMO COOTBET-
CTBUS MeXy TOKOM Harpysku Yepes pene 1 Tunom Heobxoammoro paguaTopa, a npuBefeHHbIe B Tab-
nmuax [29] v [30] pekomeHgaLMM yoOBNETBOPSIOT CTaHOAPTHBIM YCNIOBUAM 3KCMnyaTauum (Temnepa-
Typa oKkpyxaloLLeir cpeabl +25°C, Hannune LMpKynsaumm Bogyxa v T. m.). Moatomy paguatop oxna-
XOeHus criepyeT BbIOnpaTth C HEKOTOPBIM 3anacom nnbo yBennymnBaThb ero 3PEKTUBHOCTb, JONOMHU-
TENbHO yCTaHaBNMBas BeHTUNAToOp 0baysa.

Mepen ycTaHOBKO TBEPAOTENLHOTO pene (TBepLOTENBHOrO Perynsatopa) Ha pagmatop Heobxo-
AVMO OYMCTUTB MX MOBEPXHOCTH OT MbINN 1 3arpsi3HeHni, a npu yctaHoske TTP Ha pagumartop — ybe-
BVTHCS B OTCYTCTBUW MOCTOPOHHMX YacTuLl,

MosepxHocTv TTP u pagnaTopa oxnaxaeHus He MOryT ObITb MAEANbHO POBHLIMY, MOITOMY [N
obecneyeHns achdeKTUBHOrO TennooTBoAa He0bXoaMMO NpoBOANTL YCTaHoBKy TTP Ha paguatop ¢
MCMONb30BaHMEM TENMMONPOBOASLLE nacTbl, Hanpumep, KMT-8. MpumeHeH1e TennonpoBOAHON NacTbl
MO3BONSET 3aN0NHUTL BO3MYLUHbIE MyCTOTHI MEX/Y NOBEPXHOCTHLI0 pagmaTopa v ocHoBaHueMm TTP, no-
Bbilast 3GhheKTMBHOCTb TEMNOOTAAYM OT TTP Kk paguatopy.

Mpu HaHeceHWM TennonpoBOLHON NacTbl Ha TTP BHMMaHWe CTOWT yaensTb Bonpocy cobnioge-
HUS ONTUMANbHON TONLLMHBI U PABHOMEPHOCTW HAHECEHHOTO €rost. CRMLLKOM TONCTBIA COW Tenno-
NPOBOAHOrO MaTepuana ysenuyuBaeT TENNOBOE COMPOTUBNEHNE Nepexoaa «paanaTtop — pene» u npe-



NATCTBYET HOPMaNLHOMY OTBOZY Tenna OT TBepAOTENbHOO pene (TBepAoTenbHOro perynsropa). He-
PaBHOMEPHbII CIOW NPUBOLAMT K 0Opa3oBaHMio Mexay noBepxHocTamu TTP 1 paguatopa ewe 6omb-
LLEro KOMMYecTBa BO3AYLUHBIX MYCTOT W PEe3Ko MOBbILIAET TEMNOBOE CONPOTUBNEHWe nepexoaa. OnTu-
MarbHbIM CYMTAETCS CION TEMNONPOBOAHON NacTbl 40 40 MKM, Korfia Yepes Crol TepMonacTbl BUaHa
CTPYKTypa MOBEPXHOCTY pafnaTopa, NOCKOMbKY 3TOro BrOSIHE AOCTATOMHO [J1S1 MOKPBITUS LEPOXOBa-
TOCTW noBepxHocTel. LienecoobpasHo HaHOCUTL NacTy Ha pagnaTop C MCNOMb30BaHWEM POBHOMO Me-
TannM4eckoro wnatens, JobuBasch pacnpeaesieHu s nacTbl NPOMOPLMOHanbHO AedeKTaM MoBEepXHO-
cTh. HaHeceHve nacTbl Ha pagmatop addeKTUBHEE Mo NpuymHE GOMbLUE HEPOBHOCTH €r0 MOBEPXHO-
CTV MO CPaBHEHMIO C OCHOBaHWEM pene. Mocne ycTaHOoBKW pene Ha paguaTop ¢ HaHECEHHO TepMo-
nacToi HeobXoAMMO OCYLLECTBUTL MPUTUPKY» MOBEpXHOCTEN. MpuTHpKa coBepLuaeTcs HeboMbLIMMMU
konebaTenbHbIMM JBIKEHNAMM (80 5 MM, HO 6€3 B3aMMHOrO OTpbIBa NOBEPXHOCTEI!) C OOHOBPEMEH-
HbIM npwxumom TTP K paguatopy. ToNbKO Nocne 3Toro MOXHO CoBepLUaTh (UKCaLmMo YCTPONCTBa Ha
paguaTope BUHTaMM.

Mpu MOHTaXe Bceraa UCnonb3yiTe KpenexHbIe BUHTBI C LIENbI0 MaKCUMarbHO NOTHOTO npune-
raHus nosepxHocten TTP v paguatopa.

Mpu ycTaHOBKe pagmaTopa oXnaxaeHns BHyTpy 00opyaoBaHns 6o MOHTaXHOrO Lkada nosa-
BoTbTech 0 TOM, YTOObI HUYTO HE NPENATCTBOBANO €CTECTBEHHOM LMPKYNALMM BO3AYXa Yepes paana-
TOp oxnaxaeHus. CreayeT Takke NPUHATL BO BHUMaHWe, YTO NNoLasb NonepeyHoro CeYeHus BXog-
HbIX M BbIXOAHbIX PELLETOK LKadha JoMmKHA ObiTb HE MeHbLUE NMOLLaan NONepeYHOro CeYeHns paama-
Topa (paguaTtopoB). Bceraa pacnonaraiite paguatop OXnaxaeHus Takum o6pasom, YTobbl MOTOKM
€CTECTBEHHOMN LMPKYNSLMW BO3AyXa NPOXOANNM BAONb pébep oxnaxaeHns pagnaropa (CHU3y-BBepX)
N B NIOBOM NOMOXEHUM NPY HANWYNUM NMPUHYANUTENBHOO 064YBa C MOMOLLIbIO BEHTUNATOPA OXNaxzae-
HUS, B MPOTMBHOM crlyyae 3chdeKTUBHOCTb MPUMEHEHNS paguaTopa 3aMeTHO cHuauTes. Ecnu pagua-
TOpbI CHAbXeHbI BEHTUNATOPaMH, TO MPON3BOANTENBHOCTb CUCTEMBI BEHTUNALWW LKada ynpaBneHus
AOMKHa BbiTb HE MeHee CyMMapHOW NMPOM3BOAWTENBHOCTM BCEX BEHTUNATOPOB, YCTAHOBMEHHbIX B
wkagy.

Tunbl SOMYCTUMBIX K YCTaHOBKE Ha KOHKPETHBIN paguatop TTP ykasaHbl B Tabnuuax nogpas-
pena «PekomeHgaumu no BbIGOPY pagnaTopa OXnaxgeHnsy.

5.1.2 YcraHoBKa Heckonbkux TTP ¢ paguatopamu B 04HOM LWKady ynpaBneHus

Mpu ycTaHoBke Heckomnbkux TTP ¢ paguatopamu B OOHOM LUKadyy HYKHO NPUHATL MEpbI K TOMY,
4TOBbI OHW HE 3aTPYAHSANW TennooTAavy Apyr apyra. Mpu pacnonoxexun TTP B ogHOM psay cnegyeT
paccTosHre mexay paguatopamu (D) npuHumaTs BenuumHon He MeHee 0,7 oT WwupuHbl 6onbLuero pa-
pvatopa (A2).
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PucyHok 39 — cxema pasmeweHusi TTP npu MoHmaxe 8 00HOM psidy

Mpu pacnonoxexnun TTP Apyr Hag ApYroM HeoBXOAMMO HIDKHEE YCTPOCTBO MOAHMMATL Hap
NOBEPXHOCTBIO YCTAHOBKW HA PACCTOSHUE HE MeHee BbICOThl BepxHero (B 2 h) u paccTosHue no Bep-
Tukanu Mexay psigamu TTP Takke BbAEpXUBATb HE MEHEE BbICOThI BEPXHETO.
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PucyHok 40 — cxema pasmeweHusi TTP npu moHmaxe dpye Had Opyeom

Takke He cnegyeT pasmewjatb TTP 6nn3ko ¢ ApyrYMW 3neMeHTamu, CMOHTMPOBAHHbIMW B
Wwkady (TpaHcdopmaTopbl, YacToTHbIe npeobpasoBateny, kabenbHble MOTKWA K T. N.) TaK Kak TakoW
MOHTaX BEAET K 3aTPyAHEHNO TENMOOTAAYM U Pene, 1 COCeHMX YCTPOCTB.

5.2 TpeGoBaHuA K yCNOBUAM OKpYXKatowweii cpeabl

Pabouve ycnosus akcnnyataumn TTP KIPPRIBOR: B 3akpbITbiX B3pbiBO6E30NACHBIX MOMELLE-
HusIX, 6e3 MapoB arpecCUBHbIX XUAKOCTEN M ra3oB, TemnepaTypa okpyxaroLero Bosayxa -30...+70°C,
atmocchepHoe aasnenme 84...106,7kMMa, oTHocuTENbHAs BNAaXHOCTL He 6onee 80 % npu Temnepatype
He Bbiwwe 25°C, 6e3 koHaeHcaumn Bnaru.

HecmoTps Ha LUMPOKIIA TeMNEepaTypHbIil A1ana3oH, KOMMYTaLUUOHHas cnocobHocTb TTP cunbHO
3aBUCUT OT TEMMEPATYPbI OKpYXKatoLLelh cpeapl. Hiwke npeacTaBneH rpadovk 3aBUCHMOCTM KOMMYTaLy-
OHHOI1 cnocobHocTn TTP 0T TeMnepaTypbl OCHOBaHUS pene, KOTopasi B CBOKO 04epe/ib 3aBUCHT OT TEM-
nepaTypbl OKpyxatoLLei cpepbl.
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PucyHok 41 - 3agucumocme moka pene om memnepamypbl 0cHogaHus TTP



Ha rpachuke nokasaHbl Tpu KIkOYEBbIE TOYKM:

o Touka A - korga Temnepatypa ocHoBaHus TTP gocTuraet 40°C, HauMHaeTca SBHbIN cnag
Harpy3o4Ho cnocobHOCTH pene.

o Touka B — npu Temnepatype ocHosanus 70°C, TTP cnocobHo kommyTupoBaTh nniub 50 %
HOMWHAIBHOTO TOKa.

o Touka C - npu Temnepatype ocHoBaHus 80°C HacTynaeT HeobpaTuMbIi Tennoso npobon
CMIOBOrO KOMMYTALMOHHOTO 3nemeHTa 1 TTP NepexoauT B HeynpaBnsaemblii Pexum.

B cnyyae noBbILeHHON TeMnepaTypbl okpyxatoLei cpeabl (cabiwe 40°C) TTP He cMoXeT Hop-
MarbHO OXNaXaaTbCs, Aaxe NpW UCMONb30BaHUW pagmaTopa C NpUHYaUTENbHBIM 061yBOM. B Takoit
cutyaumu TTP Gynet neperpeBatbCs 1 MOXET BbIATI 13 CTPOSI. B aTOM criyyae criegyeT NpuMeHeHsTh
CUNOBbIE LUKabl C BHELIHUM OXTTaXAEHWEM NPY MOMOLLM KOHAULIMOHEPOB.

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

MpoBepnTL NPaBUNBLHOCTL PeXXMa oxnaxaeHus TTP MOXHO M3MepyB TeMnepaTypy paguatopa
B 30He He fanee 10 MM OT MecTa KoHTaKkTa ¢ ocHoBaHueM pene. Ecnu Temnepatypa 6nuska k 60°C
nnbo NpeBbILLIAET 3TO 3HAYEHNE, TO OXNaXAEHWe ANs pene HeLOCTAaTOYHO U HY)XHO NPeanpuHATL f0-
NOMHUTENbHLIE MEPbI NO YNYYLIEHWIO TeNNooTBoAa. MpoBoanTs anarHocTuky TTP nyywe Bcero uc-
nonb3ys BECKOHTaKTHbIN TEPMOMETP (MMPOMETP), KOTOPbIN MO3BONSET U3MEHSTL KOIMPULMEHT Ten-
NOBOro M3nyyeHus. [1ns anoMuHMs OH ycTaHaBnueaetcs B gnanasone 0,008...0,062.

5.3 3awura cunosbIx Luenen TTP

Pa6ota TTP conpoBoxaaeTcs BO3HUKHOBEHUEM NEpexoaHbIX MPOLIECCOB PasHOPOAHbIX MO aM-
NNUTyae, ANUTENBHOCTY, NEPUOY 3aTyXaHns W T. 4. TU NPOLECChl OTPULATENBHO BMUSIOT Kak Ha pa-
GoTy camoro pere, Tak ¥ MOTYT SIBNATLCS MPUUYMHON NOMEX, TeHepUpyeMbIX B CeTb. B nopsake 3awurb
OT HUX PEKOMEHAYETCA MPUMEHSTL BHELUHME 3aLLUTHbIE Len TBepAoTeNbHbIX pene (TBEPAOTENbHbIX
perynatopos). Moyt BCe MOANGUKALM OCHALLEHbI BHYTPEHHUMU CXEMHBIMU PELUEHNAMM.

5.3.1 BctpoeHHas cHab6epHas uenb (RC - uenoyka)

CHa66epHaﬂ Lienb — anekTpuyeckas Lenb U3 nocrneaoBaTesibHO BKIKOYEHHbIX €MKOCTU U CONnpo-
TuBnenus. RC - LienoYka nosblllaeT HaaeXHOCTb pa60TbI TTPB ycnoBuax AEncTBus MMMYnbCHbIX NO-
Mex (nepeHanpﬂmeHmh) M OrpaHn4nBaeT CKOPOCTb HApPACTaHWUA HaNPAXeHUA Ha KOMMYTaLUWOHHOM ane-
MeHTE, YTO 0COOEHHO BaxXHO npu KOMMyTauum MHﬂyKTMBHOVI Harpysku.

5.3.2 Bbibop Bapuctopa

BapucTop — nonynpoBOAHUKOBbIA 3NEMEHT, CONPOTUBIIEHUE KOTOPOTO 3aBUCUT OT MPUIOKEH-
HOro HanpshkeHus. MpuMeHsieTcs B kayecTBe anemeHTa 3aluuTbl TTP, KOMMYTUPYIOLMX HanpshkeHne
nepeMeHHOro Toka. briarofiapsi pe3KoMy CHINKEHMIO CBOETO COMPOTUBIEHMS MPK NPEBbILLEHNM ONpese-
NEHHOTO YPOBHSI HANPSHKEHUS, TAKOW 3MEMEHT MOXET UCMOMb30BaThCs B KAYECTBE OrpaHU4MTENs!
HanpsiKeHUs B aNeKTpUYeckux Lensix. MpUMeHNTeNbHO K TBEPAOTENLHOMY pene (TBepAoTeNsHOMY pe-
rynsaTopy), BAPUCTOP UCNOMNb3YeTCs s 3aluTbl camoro TTP oT NpeBbILLEHWs JONYCTUMOTO s HEro
YPOBHSI epeHanpsikeHuit. Bbicokue YpoBHY NepeHanpsikeHIi CBONCTBEHHbI CETSIM NUTaHWUS C Harpy3-
KaM# MHLYKTUBHOTO U eMKOCTHOTO TUNa, KOTOPbIE FEHEPUPYIOT B CETb NOMEXY OT MPOUCXOASLLMX B HUX
AMNEKTPUYECKUX NMEPEXOaHbIX MpoLeccoB. Haubonee pacnpocTpaHeHbl MeTano-oKCUaHbIe BapucTopbI
(MOV).

OnuH 13 OCHOBHbIX NapaMeTPOB, N0 KOTOPOMY MPOU3BOAMTCS BLIGOP BapUCTOpa, — Knaccudu-
KaLMOHHOE HaNpshKeHWe BapuUCTopa. ATO YCIOBHAS BEMMUMHA HANPSHKEHS!, MPU AOCTVKEHUN KOTOPOrO
NPOUCXOUT PE3KOe U3MEHEHWE COMPOTUBNEHMs BapucTopa. CrefoBaTenbHo, Ans BbIGopa BapucTopa



HEoBX0ANMO ONPEeaEenUTLECA ¢ HOMUHANBHBIM HaMPSKEHWEM NUTAHWUS! HArpy3Ki (LONYCTUMbIM Hanps-
KEHWEM PENe) M paccumMTaTh KNaccuUKaLMOHHOE HaNpsikeHe BApUCTOPa No YNPOLLEHHOI hopMyne:

Usapucmopa = Upaboyee x (1,6...1,9).

Hanpumep, ecnn paboyee HanpsikeHne nutanus Harpy3sku 230 B, a gonycTimoe paboyee Hanpst-
xeHve TTP 440 B, Toraa pekoMeHLyeTCs BapucTop Ha HanpsikeHe:

Usapucmopa = 230 % (1.6...1.9) = 368...437 B.

[Mockonbky BapuCTOPbI U3rOTABNMBAKTCS CO CTPOrO ONpeAeneHHbIM PSAOM KnaccudukaLMoH-
HbIX HaNPSXKEHWI, TO cneayeT BblbupaTh Grixaniuee Bonbluee NogxoasLlee HanpskeHue U3 psaa, B
AaHHom cnyyae 390 B.

B 0c060 CnoxHbIX NPOMBILLAEHHbIX YCMOBUSX 3KCMyaTauuu, ¢ 6onbLNM KONMYEeCTBOM nepe-
XOAHbIX MPOLIECCOB B CETU 1 BbICOKUM YPOBHEM NEPEHANPSHKEHWI NPy BbIBOpEe BapuCTOpa HYXHO WC-
XOAMTb 13 NpaBuna:

Usapucmopa < (Unukosoe TTP - 150 B).

Mockonbky aHeprus, Bblaensiemas Ha BapucTope Npu KOPOTKUX MUKOBbIX Meperpyskax, 06bI4HO
Mana, To B OOMbLUMHCTBE CMy4aeB MOXHO UCMONb30BaTh N6OI TMN BapUCTOpa ANst NPOMbILLNEHHOTO
HasHayeHus. Hanbonee pacnpocTpaHeHHbIMU CEPUSMI OTEUYECTBEHHbIX BApUCTOPOB sBnstoTcs; CH2-
1, CH2-2, BP-1, BP-2. OgHako Bcerja pekomeHayeTcs BbIOMpaTbh BapuCTOp C BO3MOXHO GOMbLInM
3Ha4eHreM JonycTUMoil paccenaemoit aHeprum. OBbIYHO YeM Bornblue AnamMeTp Kopnyca BapucTopa,
TeM DoMbLUYH BENUYMHY paccemBaeMoit SHeprumn oH obecneynBaeT.

BonbLIMHCTBO BApMCTOPOB U3roTaBNMBAETCS B HEBOMBLLOM KpYrioM KOpryce C MPOBONOYHLIMM
BbIBOZAMM, 4TO NO3BOMSET YCMELLHO €ro MOHTMPOBATbL HENOCPELCTBEHHO Ha knemmbl TTP.

5.3.3 BbiGop 3awuTHOrO Anoaa

Mpw ucnonb3osaHum TTP HD-xx25.DD3 [M02] anst KOMMyTaLyW MHAYKTUBHOM Harpysku, Ha ero
BbIXOJ€ BO3HMKAET HanpsikeHne caMomHayKuum. CambiM HEJOPOrMM W PacmpoCTPaHEHHbIM METOAOM
3aLUNTBI OT HEro SIBNSIETCS YCTaHOBKA LUYHTUPYIOLLEro Avoaa napanmensHo MHAYKTUBHOM Harpyake. B
YCTaHOBMBLUEMCS PEXUME MOZ HE OKa3bIBAET HUKAKOTO BNUSIHWS Ha paboTy cxembl. Mpu OTKIoYeHUM
Harpy3aku, Koraa BO3HUKAET HaNpsiKeHWe caMonHayKuumM, obpaTHoe No nonsipHocTH paboyemy Hanps-
XEHWIO, INOL, OTKPBIBAETCS U LUYHTUPYET MHAYKTUBHYIO HArpy3Ky.

Mpasuro Bbibopa ¥ yCTaHOBKM AnoAa:

o Pabounin Tok n 06paTHOE HanpsbkeHue AMofa LOSMKHbI ObITb CPABHUMBI C HOMUHASbHBIM
HanpshkeHnem 1 Tokom Harpysku. [ing TTP HD-xx25.DD3 [M02] BnonHe nofonaeT KpemHu-
eBblit gnoa 1N5399 ¢ makcumanbHbIM 0BpaTHbiM HanpspkeHuem 1000 VDC u makcumans-
HbIM MMMYNbCHBIM TOKOM 70 50 A.

o BbiBogbl Avoda AOMKHBI ObITb Kak MOXHO KOpOYe.

BbiBoabI Avoaa cnedyeT NoaknkyaTh HENOCPEACTBEHHO K HarpysKe.

o [lpu noakrioyeHnn anoaa K Harpyske He MCroNb3ynTe ANUHHbIE COeAMHUTENbHbIE NPOBOAA.

o



6. FapaHTUIHOE U NNaHOBOE TEXHMYECKOe 0O6CnyXKMBaHMe

6.1 MnaHoBoe TexHMYeCcKoe obCnyxuBaHue

B npouecce akcnnyatauuy yCTPOHCTBa HeoBXoamMo He pexe 1 pasa B 6 MecsLieB NpoBoauTL
MEpONPUATHS MO ero 06CIyXMBaHMIO:

o Ouuctka kopnyca TTP 1 paguatopa OT NbinK 1 3arpsi3HEHNA.

o [posepka kayecTsa kpenneHns TTP Ha MOHTaXHOI MOBEPXHOCTM UMW Ha pagnaTope.

o [poBepka HaBEXHOCTM 3aTSKKW BUHTOBBIX KNEMM.

o [pu ycTaHoBke Ha pagnaTop — o4nCTUTL pebpa paguatopa oT Mbinn, rPs3n, CnefoB Macna
nT. N

Mpy HaNWU4UM BEHTUNATOPA — OYUCTUTBL KOPNYC W KPbIMbYATKY OT MbINK, rpsi3n U CNeaoBaTh
WHCTPYKLMSAM, U3NOXKEHHBIM B PYKOBOACTBE HA BEHTUNSATOP.

o OBHapyxeHHble HepoCTaTKN criefyeT HEMEAIEHHO YCTPaHUTB.

[Mpu BbINOMHEHUM pa60T Nno TeXHU4eCKoMy OGCJ’Iy)KI/IBaHVI}O cnegyer cobnogatb MeponpuaTnA,
U3noxeHHble B rnaee «Mepbl HesonacHocTuy.

6.2 YcnoBusa xpaHeHus

Cpok xpaHeHus TTP KIPPRIBOR cocTaBnsiet 24 Mecsia Co [HS N3roTOBEHMS.

TTP cnegyeT xpaHuTb B ynakoBke NPeanpusTUS - U3rOTOBUTENS B 3aKPbITbIX MOMELLEHUSX, B
YCINOBWSIX, UCKIIOYAIOLLNX KOHTAKT C BMAroi 1 npu OTCYTCTBIM B OKpYXXatoLLen aTMocdepe TOKONpoBO-
AALLEN NbINW 1 NapOB XUMUYECKN aKTUBHBIX BELLECTB, BbI3bIBAIOLLMX KOPPO3WKD METANMMYECKMX YacTen
1 NOBPEXAEHME AneKTpuyeckon uonsaumm. Ycnosus xpanenst | no FTOCT 15150. Cpok cry6bi 5 ner.

TBepaoTenbHble pene (TBEpAOTENbHbIE PErYASTOPLI) TPAHCMOPTUPYIOT B YNaKoBKE BCEMM BY-
AaMu TpaHcropTa B COOTBETCTBUW C MPaBWUnaMu NEPEBO30K, AEACTBYIOLMMI Ha COOTBETCTBYHLLEM
BUMe TPaHcmopTa.

CnocoBbl norpysku, pasrpy3aku, a Takke cnocobbl TPAHCNOPTUPOBAHNS 1 YCMOBUS XPaHEHUs Y
noTpebutens fomkHbI 0becneynBaTb COXPaHHOCTb U3LENUS OT MEXaHUYECKUX MOBPEXAEHMIA.

6.3 FapaHTMK usrotosuTens

MpeanpusTUE-N3roTOBUTENb rapaHTUpyeT paboTocnoCOBHOCTb TBEPAOTENLHOMO pene (TBepao-
TENBHOrO perynsTopa) npu cobnogeHnn Bcex mep 6e30nacHOCT, NPaBnUn MOHTaXa, aKChyaTaumu,
Npy NPOBELEHNN NNAHOBOTO TEXHUYECKOro 06CIYXMBaHMS, a Takke npu paboTe TBEPAOTENbHbIX pene
Npy HOMUHaNBHbIX Paboynx napameTpax, ykasaHHbIX B NacnopTe 1 pyKOBOACTBE MO SKCMnyaTaLum.

[apaHTuitHbINA Cpok cnyxObl cocTaBnseT 12 MecaLeB ¢ AaTbl NPoAaxy Npu ycrosun cobnope-
Hus noTpebuTenem Mep 6e30nacHoOCTy, NpaBui SKCMNyaTaLym, TPAHCIOPTUPOBKM, XPAHEHMS, MOHTaXa
11 NPy NPOBELLEHUN CBOEBPEMEHHOTO PETYMSIPHOTO NMAHOBOIO TEXHUYECKOTO 0BCNYXMBaHNS.

B crnyyae BbIxoga TBEpAOTENLHOMO pene (TBEPAOTENLHOTO PerynsTopa) 13 CTposi B TEYeHwe ra-
PaHTUIAHOTO Cpoka, Npu cobntogeHnn NoTpebuTenem nNpasun aKCNyaTaLmu, TPaHCNOPTUPOBKY, XpaHe-
HUS| M MOHTaXa, @ TakKe NMpU HaNM4UW 3anoTHEHHOW PEMOHTHOI KapTbl, NPeanpUsTUE-M3rOTOBUTEND
06s13yeTcs 0CYLLECTBUTL ero GecnnaTHbIi PEMOHT UMK 3aMeHy Ha HOBOE.

6.4 MapaHTMitHOE 0GCNyXMUBaHME

YcrnoBusi NpoBeAEHUs rapaHTUIMHOTO 06CNYXMBaHMS:

o TapaHTuitHoe oBCnyXMBaHWE OCYLLECTBSETCS B YCIOBUSX CEPBUCHONO LIEHTpA.

o ®DaKTUYecKoe HanMuue HeMCrPaBHOTO TOBAPa B MOMEHT 0GpALLEHNsl B CEPBUCHbIi LIEHTP.

o TapaHTuitHoe 0BCNyXUBaHME OCYLLECTBNISIETCS B TEYEHWE BCETO rapaHTUItHOrO Cpoka, ycTa-
HOBNEHHOTO Ha ToBap.

o



o

[Mpu NpoBEAEHUM PEMOHTA CPOK rapaHTU NPOAIEBAETCA Ha NEPUOL HaXoXaeHUs Toapa B
PEeMOHTeE.

[paBo Ha rapaHTuitHoe 06CnYyXMBaHME He NeNCTBUTENBHO B CNyYasix, Koraa:

o

HeucnpaBHOCTb YCTPOICTBA Bbi3BaHa HapyLUEHWEM MPaBU €ro 3KkChnyaTauuu, TpaHcnop-
TUPOBKY W XPaHEHMS, U3NOKEHHbIX B PYKOBOACTBE.

Ha ycTpoiicTBe OTCYTCTBYET UnM HapyLUeHa (He YuTaema) 3aBoAckast aTUKETKA C CepUMHbIM
HOMEPOM.

PeMOHT, TexHn4eckoe 06CIyxMBaHNe U MOLEPHU3ALMS YCTPOICTBA NPOMU3BOAMIUCH M-
LiaMm, He YNONHOMOYEHHBIMI Ha TO KOMMaHWEeA-NpoU3BoANTENEM.

LlecbekTbl yCTpOMCTBA Bbi3BaHbl SKCTMyaTaLyeil YCTpolcTBa B COCTaBe KOMMIEKTa Heuc-
MpaBHoro 060pyA0BaHMNS.

HeucnpaBHOCTb YCTPOICTBA Bbi3BaHa NPSMbIM UMW KOCBEHHBIM AECTBUEM MEXaHUYECKMX
CUN, XUMMYECKOTO, TEPMUYECKOTO BO3AENCTBIS, U3My4YeHMs, arpeCCUBHBIX UM HEMTpab-
HbIX XWAKOCTEA, Ta30B UMM UHBIX TOKCUYHBIX, WK GUONOTMYECKUX Cped, a Takke MoBbix
WHbIX NOA0BHbIX (HaKTOPOB MCKYCCTBEHHOTO MK €CTECTBEHHOTO NPOMUCXOXAEHNS.

6.5 KomnnekT noctaBku
Ta6nuua 31 - KoMniiekm nocmasku TTP

HaumeHoBaHue Konuyectso
TTP 1wr.
MacnopT W rapaHTitHbIN TanoH' 1 wr.
PyKoBOACTBO N0 aKCnnyaTaumm? 1 wr.

1 - nocmasnslomcs 8 KOMNIIeKmMe MosbKo No mpe6oeaHu10 3aKasquka.

2 - nocmaegnsiemcs 8 KOMniieKme MorbKo No mpeﬁosaHmo 3aKasquka.
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