3JIEMEHTHASA BA3A 3JIEKTPOHUKMU www.electronics.ru

TBEPAOTEJIbHbIE PEJIE celduc” relais
KAK TAPAHTUSA BLICOKOW HALEXKHOCTW

| A.NTonowanos’

YAK 621.318.57
BAK 05.27.00

celduc’ relais (PpaHUMA) — 0AHA U3 KPYNMHENALLNX KOMMNAHUN B chepe
pa3paboTku 1 NpoM3BOACTBA TBEPAOTE/IbHbIX U FrepKOHOBbIX

pene, AAaTYNKOB — NnpeasaraeT WNMPOKUN aCCOPTUMEHT NMpoAayKLUM,
OTBeYaKLLEN BCEM MeXAYHApOAHbIM CTaHAapTam. bnaropaps
KOMMAKTHOCTU, HAAEXXHOCTU U ONTUMA/IbHbIM XapakTepucTukam ee
nsgenna HaxoaaT npMMeHeHue B CaMblX pasHbixX oTpacnax. o 70%
npoAayKLuK, Bbinyckaemon koMmnaHuen celduc® relais, npuxoaurcs

Ha TBepAoTeNbHble pesie, NpeAHasHa4YeHHble 415 LUMPOKOro CnekTpa
NpUMeHeHUn. PacCMOTpUM NpUHLMN AeNCTBUSA U 06/1aCTU NCNONb30BaAHUS
YCTPOWCTB, a TaKXXe 0COBEHHOCTU M XapaKTEPUCTUKN OCHOBHbIX CEpUM
TBepAoTe/bHbIX pene, npegnaraembix komnaHuen celduc® relais.

0 Mepe pasBUTUS MOJIYNPOBOLHUKOBON Tex-
HOMOrMW BbIJ CO34aH HOBbLIA TWUM KOMMYyTa-
LMOHHbIX YCTPOMCTB C ONTUYECKOM pa3BSA3KOM
Lenen — TBepAoTeNbHble pene (TTP), npenmy-
LLecTBa KOTOPLIX Nepef K1acCMyeckKumm snex-
TPOMEXAHUYECKMMU Penie LWWNPOKO U3BECTHLI (CM. TabaumLy).
B 3TUX MOMHOCTBIO 31EKTPOHHbIX YCTPOMNCTBAX HET NOABUX-
HbIX YaCTel, OHM BeCLLYMHbI PY KOMMYTaLWN 1 HE UCKPAT,
YCTOMYMBbI K BbICOKOV BMBpaumm 6e3 HapyLeHns paboThl,

TBepaoTeNbHble pefie CTPOATCS Ha OCHOBe MoJy-
NMPOBOAHWKOBOTO KJIH04a, CXeMa yrpaB/ieHns KOTOPOro
noAK/ItoYeHa K HU3KOBO/IbTHOM BXOAHOM Lienu yepes
ontonapy (puc.1). Mpu nogaye ynpasagaoLWEero Hamnps-

BXOLHO V= Cxema BbIXOAHOM
curHan V= ynpas- —> Kackan Harpyska
=, NeHus

A4
OT/INYAKTCS BLICTPOTOM peakuMm Ha ynpasastoLlee BO3- —
[leCTBME 1, 4TO CaMOe riaBHoe, 6o/ee 4IUTeIbHbIM CPO- O;;:'::;‘(f“

KOM 3KCM/lyaTaumm — Npu Hagaexalmx yCaoBmMsaxX npakTun-
YeCKWU HEOTPaHUYEHHbLIM. B TO BpeMs Kak A5 31eKTpoMe-
XaHWUYeCKNX pese CpoK CyXKbbl COCTABASET, KAK NPaBUIo,
He 601ee 100 TbIC. LMKNOB. He Tpebylowme TEXHUYECKOrO
06C/y)XMBaHWSA TBEpAOTE/bHbIE Pe/ie MO3BONAIOT N36exXaTb
BHEMNAHOBbLIX OCTAHOBOK OBOPYAOBaHUS, HYTO SIBNSETCS
OFPOMHbLIM MPEVMYLLECTBOM [J11 COBPEMEHHOro Hernpe-
PbIBHOIO NMPOW3BOACTBA.

9%

BapuaHTbl CUOBbIX KKOYER BLIXOAHOO Kackaga

*  KomnaHusa "ABUTOH", pyKoBOAUTENbL OTAENA pa3BUTUA, +7 (812) 702-
10-01, gol_a@aviton.spb.ru.

Puc.l. CTpyKTypa TBepAOTe/IbHOIO pejie K BAPHAHTEL CHUJIO-
BBIX KJIIOUEH BBIXOMHOI'0 KacKaga
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XXeHus Ha Bxon TTP cBetoguofbl
onTonapbl HAa4YMHAKT CBETUTbLCH,
nosiBasieTcs NoTeHuMan Ha BbIXO-

TeJIbHBIX peJie

CpaBHEHI/Ie OOCTOHUHCTB (H)u HeOoCTaTKOB (=) 3JIeKTPOMEXaHHUYEeCKHX U TBepao-

nax GoToAATYMKOB, NOAKIOYEHHbIX

3J'IEKTPOMEX3.HI/I‘IECKHE peie

TBepmoTebHEIE pejie

K 3aTBOpPY CM/JIOBOrO KJ/to4a, KOTO-
pbln MoA BO34ENCTBMEM CUrHana

- MeHee 400000 nepek/1I04eHU

+ Bosee 40000000 repeK/I0OUeHHUH

OTKpblBaeTCH, obecneymBas n poTe-

- KOpOTKHUI CPOK 3KCILTyaTalluk

+ [ITUTeIBHBII CPOK 3KCIIIyaTaLluU

KaHue ToKa B uenu Harpysku. lNocne

CHATUNA npaBadgrwoWwero Hanpsaxe-
ynp t P KOMMYTallMH

- 3HeKTpOMaFHI/ITHLIe IIOMeXHU ITpU

+ OTCyTCTByIOT 3JIeKTPOMArHHUTHbBIE
IIOMeXH ITpY KOMMYTall 1

HUA € BXoAHOro kackaga TTP cuno-
BOW KJItOY 3aKpbIBAETCS, OTKAO4AS
Harpysky.

- CJIOKHOCTB YIIpaB/IeHU (KaTyIlIKa)

+IIpocToTa ympaBieHus
(Masble TOKH)

+ Bo3MOXHOCTB BEI6Opa BpeMeHHU
BKJIIOUEeHHUS

B 3aBMCMMOCTU OT KOMMYTU-
pyeMOro Hamnps»XeHua u xapak- - Bubpauus
Tepa Harpysku B KavecTBe CU/O-
BOFO KJIlO4a MOTYT MPUMEHATLCA - llym

+ becimymHbie

nonynpoBOAHWNKOBbIE TUPUCTOPDI
(cMMUCTOPBI — CUMMETpPUYHbIE TPU-

+He HarpesamwoTcs

- HarpeBarwrTcs,
TpebyeTcsi OTBOA TeIlIa

OAHblIE TUPUCTOPbLI WU anbTep-
HUCTOPbl — aHTUnapannenbHble
TUPUCTOPLI), BUNoNAapHble TpaH-
3UCTOPbI C U30IMPOBAHHbLIM 3aTBO-

IIOMeXHn

+ OTCYyTCTBYIOT KOHJYKTHUBHbBIE

- BO3MOKHOCTb BOSHUKHOBEHU I
KOHAYKTHBHBIX IIOMEX, ocobeHHO
B OBITOBBIX IIPUIOKEHUAX

poM 1 MOTI-TpaH3ucTopbl (prc.2).
CMNOBOM KJIOY YaCTO COAEPXKUT
Takxe [AOMOSHUTENbHbIE Lenu
AN CHUXKEHWUS YPOBHSA MOMex -—

+ Maribie pasmepsl

- 3Ha4HMTebHbIE TabapUTHI M3-3a
He0bXOLMMOCTH PacCeUBaHUS
Teruia

RC-uenu nam BapucTop, KOTopbin
OAHOBPEMEHHO CJIYXXUT 3/1eMEHTOM 3awuTbl CUIO-
BOro 6/10Ka OT BHE3aMHbIX MepeHanpsi>KeHUn B TMHNM
Harpysku.

KomnaHusa celduc® relais npegnaraet ogHo-, AByX-
n TpexdasHoie TTP, KOTOpble NPUMEHSTCS 415 ynpaBs-
neHnsa nbbiIMM TUNAMM HArpysok. B nuHenke TTP
npeacTaB/eHbl YCTPOMCTBA, MO3BOASIOLLME peannso-
BaTb KOMMYTaLMIO NpaKTNUYeCcKkm Ntoboro cTaHAApTHOroO
Hanps>XeHus C ynpasjeHMnemM OT pas3/INYHbIX CUTHa0B.

Puc.2. [IpuMep BBIXOJHOIO KaCKafia TBEPAOTEIbHOIO
pesie - TUPHCTOP

PaccMOTpUM 0COBEHHOCTM OCHOBHbLIX cepuit TTP npo-
n3eoacTaa celduc® relais.

Cemencteo TTP SLIM BkatoyaeT B cebs KOMMNAKT-
Hble YCTPOMCTBA BbICOTOM A0 5 MM 4115 3aMeHbl 3neK-
TpOMexaHU4Yeckmnx pesie C BO3MOXHOCTbIO MOHTa)a
Ha DIN-peiky uam nevaTHyo naaty (puc.3). Kommy-
TUPYeMble TOK 1 Hanps>xeHue TTP cepumn SLIM pgoctu-
ratoT 2 A/280 B nepemeHHOro toka n 2,5 A/60 B nnm
4 A/32 B NOCTOSIHHOrO TOKA; yrnpaBastoLLee Hanpsxe-
Hue: 3...10 B;7...20 B; 18...32 B noCTOSAHHOr 0 TOKa, raba-
pUTbI 28 x5 x15 MM.

Kir -
Iu,h.‘ !!ql
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Puc.3. TTP cepun SLIM U KPOHIUTELH [/Is1 €0 YCTAaHOBKHU
Ha DIN-perky
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Puc.4. TTP cepuu ST M KPOHIITEHH JIJIS €r0 yCTa-
HOBKH Ha DIN-penky

Puc.5. TTP cepun XK

Cepwnsa SP-ST —3To cTaHJapTHbIe pesie ABYyX
rabapuToB, coyeTawowme B cebe pocTyn-
HOCTb U LWKWPOKME BO3MOXHOCTU MO Aopa-
60TKe (pnc.4). KoOMMyTUpPyeMble TOK M Hanps-
>XeHue cepun SP-ST: go 4 A/12...275 B nepeMeHHOro
ToKa M go 5 A/0...68 B MOCTOSAHHOro TOKa; ynpas-
nawouwee Hanps>xenue: 15...30 B nepemeHHOro Ttoka
wnn 4..16 B/12...30 B nocTosiHHOro Toka (Man coveTa-
HMe ABYX BAPUAHTOB), rabapuTbl: 29 x12,7x15,7 MM 1IN
29x12,7%25,4 MM.

TTP gns uenenm ynpasaeHus cepun XK cneum-
anbHO paspaboTaHbl AN TakuxX Harpysok, Kak
COMpPOTUBJIEHUSA, WHAMKATOPbLI, 3/1eKTPOMArHuT-
Hble KaTyWKW, 31eKTpoABUraTenn, KOHTAKTOPbI
(pnc.5). YcTpomcTBa OCHalleHbl BCTPOEHHbLIM CBe-
TOONOAHLIM  MHAMKATOPOM. KOMMYyTMpyemMble TOK
M HanpsxeHue pene cepum XK: o 10 A/12...280 B nnu
0o 5 A/440 B nepemeHHoro toka u 1 A/2...220 B,
wnn go 3 A/2...60 B, nam go 10 A/12...36 B NOCTOSIH-
HOro TOoKa. YnpasigioLlliee Hanps>XeHne pene coctas-
naet 15...30 B wvaum 150...240 B nepemMeHHOro ToOKa,
mnau 6...30 B/15...30 B/10...32 B/90...240 B nNoCTOSH-
Horo Toka (NMbBo coveTaHWe ABYX BapWAHTOB), UX
rabaputbl 12,2x76,4x53 MM, 17,2x76,4x53 MM Uan
25x76,4 %65 MM.

Taka Ha DIN-perky

www.electronics.ru

Puc.6. TTP cepuu SKA aiist Hakiku
Ha IIeYaTHYIO IUIaTy

NuHenkn pene SKA/SKB/SKH/
SN8/SHT, Bk/tovawolwmne B cebs
yCTpOWCTBA 418 MOHTaXa Ha ne4yat-

C PaAMaTOPOM, YCTAHOB/IEH- Hble nnaTtbl (pMC.6), MNO3BONAIOT
HOe B KPOHIITELHH /11 MOH- paspaboTyMky, B 3aBUCUMOCTU
OT pewaemMor 3agayun, 6bICTpO

nofobpaTb  HYXHbIM  BapuwaHT:
KOMMaKTHOe WM MOLWHOe pesie, OAHO- WU Tpex-
dasHoe, B TOM 4ymncCne pene, OCHALWEHHOE Tena00TBO-
nom. YctpomcTBa cepun SKA/SKB obnapatoT cnegyto-
WMUMN  XapakTepucTtmkaMmun: KOMMYTUPYeMble TOK
M HanpsikeHwe fo 2,5 A/24..280 B, no 5 A/12...275 B,
005A/12..460 Bunn go5A/24...600 B nepeMeHHOro Toka,
ynpasnstolwee HanpsxeHue 3...30 B; 2,5...10 B; 4...30 B;
8...30 B nocTosHHOro ToKa. Mx rabaputbl 40 x11x21 MM
nnn43,2x10,2x25,4 mm.

Pene cepuu SKL MMetoT KepaMmyeckyo NoAN0XKKY A5
YCTaHOBKWM Ha TernJjooTso4. Bxoaswme B coctaB cepuu
SKH ycTpomncTBa noctasnaoTcss B cbope C TeN100TBO-
nom. CBepxkomMnakTHoe pene SN8 n TpexdasHoe pene SHT
npefHasHayeHbl 418 YCTAaHOBKM HA MeYyaTHbIe NaaThbl.

OpHa 13 cambix Bonbwnx NnMHeek — okpac®, coc-
ToAwas 13 cepuin SO7/S08/S09/SOL(flat)/SOR/SC/S
CQ, oTAnyaeTcs coyeTaHMeM MNepefoBbIX TEXHOOMUIA
celduc® relais, WUIMPOKOM HOMEHKNATYPOW N3JeNN Knac-
CUYECKUX MOHTXKHbIX rabapmnToB, pasHoOObpasmem Ncnos-
HEHUIM 1N BO3MOXHOCTEN MO NOAKIHOUEHMIO.

Pa3paboTaHHble A5 60bWMHCTBA CTAaHAAPTHLIX NPU-
MeHeHWn pene cepuin SO7/S08/S09 (puc.7) obecneym-
BalOT yrpaB/ieHWe 3/1eKTpoaBUraTensiMmum, MHAYKTUBHbLIMUN
Harpyskamm m MUCMonb3yoTcs B $Ga30BbIX perynsaTopax.
OTW pene, NOCTaBsieMble B CTaHAAPTHbIX KOPycax co CcTe-

Puc.7. TTP
cepuu S07

Y BapHUaHThL
OO K/IIOYeHHS
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Puc.8. TTP cepuu SOL Puc.9. TTP cepuu SOR
NeHbHo 3aLWU Tl IP20 (6e3 BO3MOXHOCTU KacaH1s TOKOMNpO-
BOAALLMX y3/10B), 06ecrneynBatoT NpoOCTOM MOHTAX Mpo-
BO/0B NMOCPeACTBOM BUHTOBbLIX TEPMUHANOB. OCHOBHbIE
XapaKTepucTukm pene cepuin S07/S08/S09: KOMMYTUPY-
eMble TOK 1 HanpshkeHne 40 125 A/24...690 B nepemeH-
HOr0 TOKa; yrpassisitoLee Hanps>keHue 3...32 B NOCTOSsIH-
HOro Toka nam 20...265 B nepemMeHHOro Toka, mbo coye-
TaHMe 3TUX BAPUAHTOB; rabapmuTbl 45x58,5x30 MM.

Kopnyc komnakTHbIx pesie SOL flatpac® noyTtn BaBOE
TOHbLUe CTaHAAPTHOro, 4TO NO3BOJISET YCTaHaBAU-
BaTb YCTPOMCTBA /IMHENKU OKkpac® B CUCTEMbI C XKeCT-
KUMWN TpeboBaHMSAMKW K 3aHMMAeMOMy 06bemy U obe-
cneymBaeT yAob6CTBO MOHTa)Xa MpoBOAOB B JIIO6OM
HanpasneHun (puc.8). NMapamMeTpbl 3TUX pese: KOMMYy-
TUpyeMble TOK U HanpsbkeHne o 25 A/12...280 B unm
0o 50 A/24..600 B nepeMeHHOro TOKa; ynpaBnsito-
uee HanpsokeHume 3...32 B MNOCTOAHHOro TOKa WU
185...265 B nmepemMeHHOro toka, MMbo coveTaHue 3TUX
BapWaHTOB; rabapuTbl 56 x58,5x%16,3 MM.

TTP cepuu SOR (pnc.9) NoCTaBAATCA CO CbeMHbIMU
BXOAHbIMW COANHUTENAMM Ha Haze NPY>XKUHHbIX KNeMM
ons 6onbwero yoobcrea 1 6€30MacHOCTM MOHTaXa.
Cepun SC 1 SCQ (pwnc.10) cocToAT U3 pene B KAaccu-

www.electronics.ru

Puc.10. TTP cepun SC u SCQ

Puc.11. TTP cepuii SA U SAM C IPO3payuHBIMU 3aUTUTHBIMHU
KPBIIIKaMHK

YeckMx Koprycax Tuna "XokkemHas wamba", pasnu-
4alTCs YCTPOMCTBA TONBKO CNOCO60M MOAKAOHEHNS
NPpOBOJOB: BUHTOBbIe TepMUHANLI (SC) UAN ABONHbIE
knemmbl (SCQ).

JinHenka celpac® npenctaB/iieHa COBPEMEHHbIMU
MOLLHBLIMW TBEpAOTeNbHbIMW pene rabaputamu 2G
018 NPUMEHEHUS B MPUNOXKEHUSX, B KOTOPbIX BAXHO

Puc.12, TTP
ceputi SU, SUL
Y IOTIOJTHUTEIb-
HBIN MOJZY/b
ECOM
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Puc.13. TTP cepui SILD u SOD

obecnevynTb MUHUMANbHbLIA 3aHMMaeMbln 06beM. Pene
cepunin SA/SAL/SAM/SU/SUL/SUM no3BonstoT peLlaTb
334341 KOMMYTaLMM U Pa3BSA3KM B OFPaHUYEHHOM Npo-
CTPaHCTBE C BO3MOXHOCTbIO MOHTaXa Ha TeN100TBOAbI
M NPSAMbIM MOAKTOYEHNEM AOMOAHUTENbHbIX MOAYNen
(HanpumMep, KOHTPONS TOKOB UM TEPMOPEryasaTOpPOB
nnAa). Takoke 4OCTYMHbI pesie C NoAAEPXKKON GYHKLNIA
AMarHoCcTuKmM cepuin SILD /SOD.

Cepusi SA BXOAUT B NMHENKY WHTENNEKTYalbHbIX
pefne, KOTOpble OCHAalleHbl BCTPOEHHOW BapUCTOP-
HOM 3alMTON W MoAXOoAsT ANst 6ONbLIMHCTBA TUMOB
Harpysok (puc.11). Pa3BuTnEM cepun SA ABNAOTCA pese
SAL/SAM, KOTOpbIe MOCTABAAKOTCS Y>Ke CMOHTUPOBAH-
HbIMW Ha TenooTBoAax. OCHOBHbIe NapamMeTpbl pene
cepuit SA/SAL/SAM: KOMMyTUpPYyeMble TOK U Hanps-
>XeHue 0o 25 A/12...275 B unun o 50 A/24...600 B nepe-
MEHHOI0 TOKa; yrnpasastoLlee HanpsxeHue 3...32 B unn
6...32 B NOCTOSIHHOIO TOKQ; rabapuTbl 22,5x90 x42 MM
(SA); 22,5x90 %112 MM (SAL) 1 45x 90 x 112 MM (SAM).

Cepus SU BKkao4aeT B cebsi pene co BCTaBHbIMU
coeauHUTENsIMU ANS Lenen yrnpasieHus U AOMNOSAHN-
TeNbHO nogk/a4YaembiMu Moaynamm (puc.l2). OcHoB-
Hble napameTpbl pene cepuin SU/SUL/SUM:
TUpyeMble TOK W HanpskeHue o 25 A/12...275 B uan

Puc.14. TTP
cepuu ST6

KOMMY-

0075 A/24...600 B nepeMeHHOro ToKa; ynpasnstoLiee
HanpsykeHue 3...32 B noctosaHHOro Toka, 180...240 B nepe-
MEeHHOro TOKa, NMbo 18...30 B MOCTOSHHOrO WU
nepemMeHHOro Toka; rabaputbl 22,5x90x42 MM (SU),
22,5x90 %112 MM (SUL) 1 45x 90 x112 MM (SUM).

B Ka4ecTBe AOMONHUTENbHBIX 3/IeMEHTOB NpeaJ/iaraeTcs
MoAy/ib KOHTpons TtokoB ESUC m moayas ECOMOOIO
(cM. puc.12), BkaYalWwmMii B ceba TepMoperynsatop
M4, 610K KOHTPONS TOKOB U UHTepdenc ceasn. JaH-
Hble MOAY/IN TMO3BOJIAIOT HAaMPAMYIO KOHTPO/IMPOBATL
TOK, MPOTEKAKLLNIM NO KOMMYTUPYEMOM LIEMU HATPY3KMK,
Ha OCHOBaHWW 3TOrO0 MOXHO CyAUTb O COCTOSHWMU
Harpyskm n co3gaTtb "obyvaemoe pene’. Hanun4vme nHTep-
denca (RS485 vnm Modbus RTU) n NMN-perynsatopa npe-
BpaLLaeT pesie B IOKa/IbHbIM KOHTPOIEp Harpesa.

Cunosble TTP C QYHKUMAMUM AMATHOCTUKM NpeacTaB-
NeHbl cepuamum SILD (nuHerka celpac®) n SOD (nnHenka
okpac®), UMerLWMMN BCTPOEHHbIe CpeacTBa CUTHAMN-
3auum 06pbiBa Lenu MAM HArpyskm u KOpOTKOro 3aMbl-
KaHus Ha Bbixogde (prnc.13). Pene cepmm SOD ocHalleHbI
Tepmonepek/toyaTteseM 414 3aWmnTbl OT Neperpesa.

B cneumansHyo rpynny BblaeneHbl pene, paboTato-
Li1e B UMMNY/IbCHOM pexxmmMe — npobaeckoBbie TTP cepumn
ST6 (pwc.14), peanusylolime KOMMYTALMIO HArpy3Kku
c onpefeneHHOM YacTOTOM Cpasy Nocie Nnogaym Hanps-
XXeHUs nuTaHma. TTP cepumn ST6 o6ecnevymBatoT KOMMY-
TUpyeMble TOK U HanpsxeHne 12 A/12...50 B, 10 A nnn
25 A/180...280 B nepemMeHHOro toka. 4acrtora KOMMy-
Tauuu, yctTaHaeMBaemas BHELWHVM Mepexsr4arenem,
coctasngeT 1nnm 2 'y, a rabaputbl — 67 x 38 x 37,5 MM.

TTP cepun SF/SCF/SCFL/SP7/SP8 BbINOAHEHDI
B KJacCU4Yeckux Koprycax C WMPOKO pacrnpoCcTpaHeH-
HbLIMW MJOCKMMM KOHTaKTamm (purc.15).

MoMnMo oaHOMdA3HbLIX, MPAKTUYECKU BCE JIMHENKMN
pene celduc® relais cogepxaTt AByX- U TpexdasHble

Puc.15. TTP c njaockuMHU KileMMaMu cepuid SF, SCF u SP7
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TTP, obecneymBaroLme pasinyHble CXeMbl NOAKAOYe-
HMa das, a Takke TTP, OpUeHTUPOBAHHbIE HA pa3Hble
TUMbl Harpy3ok (Hanpumep, ynpasaeHne 31eKTPoaBU-
raTenaMm unmn peeepcuposanHme). Hapaay ¢ TTP o6uiero
Ha3sHa4veHus B nopTdonmo celduc® relais npeacrtasneHbl
cneunanmsnpoBaHHble pene, obecneyumsatoLime nias-
HbIN NYCK ABUraTeNen, perympoBKy MOLWLHOCTU, n3mMe-
HEeHNA cpefHeKBaAPaTUYHOIO HAMPSAXKEeHUS Harpy3Ku,
a Takxxe pene, pa3paboTaHHble N0 TpebOBaAHMIO 3aKa3-
YNKOB.

CMoMeHTa co3aaHms TTP 3aBOeBbIBAOT BCE HOMbLUYIO
MOMNy/ISPHOCTb B MPUNOXKEHNAX C ONTENbHbIM CPOKOM
3Kcnayatauun. Hanpmmep, B cMcTemMax Harpesa a1 To4-
HOW perynpoBKW TemnepaTtypbl MU TaMm, rae Heobxo-
OVMbl BbICOKOYACTOTHbIE MepeKktioYeHnNs N KOHTPOJIb
nycKa, a Tak>Ke B MPUIOXKEHUSX, TPeboBaTeNbHbLIX K HU3-
KOMY YPOBHIO LLYMaA.

CnexkTp NpUMeHeHUn TBEpAOTEeNbHbLIX pefie BeCbMa
LWMPOK. YCTPOMCTBA NCMOMb3YIOTCA B CUCTEMAX yrnpas-
JleHus npoueccaMu Harpeea/ oxnaXKaeHus, B TOM Hnucie
B 060pyAOBaHUM ANS NUTbS nnacTtMacc nog gasne-
HVEeM, B neyax v cmcremMax pacrnpefeneHns 3Hepruu,
B CMCTeMaX KOHAMLUMOHMPOBAHMS BO34yXa, ObITOBOrO
n NK-otonneHnsa. Kpome toro, TTP HaxoAgsaT npume-

HeHue B cMCTemMax yrnpasieHus 31eKTpoaBmuraTensamm
(B Hacocax, komnpeccopax, KOHBerepax, BeHTUAATopax),
a TakxKe B cMCTeMax oceeleHms (yauu, TeaTpoB / KUHO-
TeaTpoB, B3/1eTHO-NOCAA04YHbIX MOAOC U Aopor). CneayeT
OTMEeTUTbL U Takue 06/1acT NPpUMEHEHUS TBEPAOTE b~
HbIX pene, Kak pasinyHble CUCTEMbI KOHTponsa (MHTep-
denicol MJIK, ynpaBneHne HarpeBaTe/ibHbIMW 31eMEH-
TaMu, 31eKTPOMArHUTHbIE KnanaHbl, 06MOTKM KOHTaK-
TOpOB, ONTUYECKas CBA3b AATYNKOB). TBEpAOTE/bHbIE
pene NpMMEeHSsOTCS B yCTPOMCTBAX 3anycka npeobpaso-
BaTesien, B KOMMNeHcaTopax Ko3pPpuumneHTa MoLHOCTHU
M UCTOYHMKAX 6ecnepebomHOro NUTaHms.

CerogHsl TBepAoOTe/bHble pesie ABASITCS KPUTUYECKM
BAXKHbLIMW 3/1€MEeHTaMWN TraJibBAHUYECKOW Pa3Ba3KM
Lenev yrnpasaeHnsa M akTUBHO BHEAPSIOTCS B CUCTEMAX,
019 KOTOPbIX BAXKHbI HAAEXKHOCTb, 6eCLllyMHOe nepexto-
YeHue N ANUTEeNbHbLIN CPOK 3KCNAyaTaunmn. bnarogaps
BbICOKOMY Ka4ecTBY TBepAoTeNbHble pese celduc® relais
3aB0OeBa/IN NOMNynsapHOCTbL BO BCEM MUPeE U NpU3HaHKe
BeAyLLMX MPOMbILUJIEHHBIX KOMNAHWI. B 2016 rogy Kom-
naHus "ABUTOH" cTtana opuumnanbHbIM npeacraBmTe-
nem KomnaHum celduc® relais B Poccuu. [ J
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