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MMPOU3BOJACTBO 3JEKTPOSHEPI'NN

BBEJIEHUE

Orta ny6nukanus, npeanpunsras komnanueil «Kamuns Ilaysp xenepeiinn JItay,
IIpeHAa3Ha4YeHa AJIs TeX, KTO MPOAAET U MPEACTABIsAET AU3EIbHBIEC dJIEKTpOoCTaHMU B EBpore,
Adpuke u Ha bimxxaem Bocroke.

OToT MaTtepHuai GOKyCHpPYETCsl Ha AIEKTPUUECKUX acleKTax JaHHON TEXHOJIOTUHU MPOU3BOCTBA
AJIEKTPO3HEPTUU. MeXaHNYECKUE aCTIEKThI AU3ENIb-T€HEPATOPHBIX CUCTEM MOJPOOHO OTPaXKEHBI
B MHCTPYKLUAX [0 YCTAHOBKE U IKCIUTYyaTAlUH JU3EJIbHBIX 3JIEKTPOCTAHIIUH.

CopneprxaHue JaHHOM MMyOaMKalMK pa3/IeIeHO Ha IIECTh IMIaBHBIX YacTel:
1. BBEJEHHE

2. OB30OP OCHOB JJIEKTPOTEXHUKHA
OTta yacTh MpeJHa3HaYeHa Uil KPaTKOT0 HAITOMHHAHUS O QYHIAMEHTABHBIX OCHOBAX
3JIEKTPOTEXHUKHU.

3. DJIEKTPUYECKUE CUCTEMBI
Onucanue reHepaTopoB, aBTOMAaTUUECKHUX BBIKIIOYATENEH, YCTPOMCTB aBTOMaTHUYECKOTO
pe3epBUPOBAHUS, CUCTEM YIIPABIIEHHUS U YCTPONCTB MapasiebHOM paboThl FeHEpaToOpoOB.

4. TPEBOBAHMUS K MECTY YCTAHOBKH U AHAJIN3 HAT'PY3KH
O0630p ycrnoBHii MeCTa yCTAaHOBKH, BIMAIOIIMX Ha pabOTy IU3€IbHOI 31EKTPOCTAaHIIUN U
MIOIIarOBOE PyKOBOJICTBO 10 aHAJIM3Y HArPY30K JJIsl BEIOOpa JU3€Ib3IEKTPOCTAHIINN.

5. OCHOBHBIE ITPUHIIUIIBI YCTAHOBKH
O0630p TpeOOBaHUH K 3TEKTPUUECKUM MPOBOJHUKAM MTPH MOJKIIOUEHUH TU3EIbHOM
NEKTPOCTAHLIUN M KPATKOE PE3IOME I10 MOBOLY ITyMa, IPOU3BOAUMOrO JU3EIbHON
JJIEKTPOCTAHLIUEH.

6. TJIOCCAPHUI U CCBLIKA
['moccapuii SNEKTPUIECKUX U AIIEKTPOHHBIX TEPMUHOB, CBSI3aHHBIX C TU3EIbHBIMU
QJICKTPOCTAHLIUAMU. CIHCOK I0JIE3HBIX COOTHOH.IGHPIﬁ, IMPOMBIIIJICHHBIX CTAHAAPTOB U
CCBUTOYHOU MH(OpMAITUH.
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YACTD 2 — OB30P OCHOB 2JIEKTPOTEXHUKU

YKA3ATEJb

CTPaHUIBI

OpHMIHHAaJIa
3JIEKTPHUYECKHUE IPOBOJJHUKHN 3
PE3UCTOPBI 7
MNOCJIEJOBATEJBHOE COEJJUHEHUE PE3UCTOPOB 10
MAPAJLJIEJIBHOE COEIMHEHUE PE3UCTOPOB 10
SJIEKTPUYECKUI TOK 11
3AKOH OMA 12
MOIIIHOCTH MOCTOSIHHOI'O TOKA 14
MMOCJIEJOBATEJBHOE COEJJMHEHUE ITPOBO/JHUKOB 17
MAPAJIJIEJIBHOE COEJUMHEHUE MIPOBOJHUKOB 18
KOHJIEHCATOPBI 19
KATYIIKU HHAYKTUBHOCTH 20
TPAHC®OPMATOPBI 21
KPATKUI OB30P MMOJIYIIPOBOJHUKOBBIX IPUEOPOB 23
MATI'HETHU3M U MATHUTHASI THIYKIUS 24
NEPEMEHHbBIN TOK 25
PEAKTUBHBIE HATPY3KHU 26
MOIIIHOCTH NEPEMEHHOI'O TOKA 28
PETI'YJIMPOBAHUE KOY®PUIIMEHTA MOIIIHOCTH 29
MOHSITHUE O TPEX®A3HOW CUCTEME 30
®OPMA KPUBOM U TAPMOHUKHA 33
BATAPEH 36
ONEPAIIMOHHBIN YCUWINTEJb 38
EBPOIIEMCKOE 3AKOHOJATEJIbCTBO 39
MAIIHUHOCTPOUTEJIbHAS TUPEKTUBA 40
JTUPEKTUBA 11O OBOPYJOBAHHUIO HU3KOI'O HATIPSI)KEHU S 41
SJIEKTPOMATHUTHASI COBMECTUMOCTbD 42
ECTECTBEHHBIE MATHUTBI 45
MATHETU3M 48
SJIEKTPOMATHUTHI 49
SJIEKTPOMATHUTHAS UHAYKIOUA 50
BBEJEHHUE B TEHEPATOPBHI 55
YCTPOMCTBO NPOCTENUILIEIO TEHEPATOPA 56
PABOTA MPOCTEMIIEIO TEHEPATOPA C UCITIOJIb3OBAHUEM 57
TOKOCBEMHHMKA U IIETOK
TPEX®A3HBIE TEHEPATOPBI 61
OBMOTKHN T'EHEPATOPA 62
MNOCJIEJOBATEJBHOE COEJIUHEHUE 3BE3101 63
MOCJIEJJOBATEJIBHOE COEJIUHEHUE 3BE3J101
MAPAJIJIEJIBHOE COEJIMHEHUE 3BE3J101 65
MAPAJUJIEJIBHOE BKJIIOUEHUE 'EHEPATOPOB 67
BE3IIETOYHBIE TEHEPATOPBI 68
YCTPOHUCTBO U PABOTA BO3BYJIUTEJIENA 68
BBINIPSIMJIEHUE 69
PET'YJIMPOBKA HATIPSI)KEHUS TEHEPATOPA 71

PETYJIATOPBI HAITPAKEHUSA 72
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SJEKTPUYECKHUE ITPOBOJHUKH

[TpoBOJHHMKY — 3TO TaKue€ MaTepUaibl, KOTOPbIE B CUITY CBOUX (PU3MUYECKUX CBOWCTB MPOBOAST
ANEKTPUYECKUM TOK. IIpuMepsl IpOBOIHUKOB:

e BCE METAJUJIbI

e 3EMJIA

e YEJIOBEYECKOE TEJIO

G

YEJIOBEYECKOE TEJIO 3EMJIA BCE METAJLJIbI

Hackosbpko X0ponio NpoBOJHUKY IPOBOJAT MIEKTPUIECKUH TOK:

e JIPAMO ITPOIIOPIHMOHAJIBHO IINIOIIAAN CBOET'O IOIIEPEYHOI'O
CEYEHUA

e TIPAMO INPOITOPHUOHAJIBHO MNPOBOANUMOCTHU MATEPHAJIA, U3
KOTOPOI'O OHM CAEJIAHBI

e OBPATHO MNPOIOPIIMOHAJIBHO CBOEM JIIMHE

CrnenoBatenbHO, Kabesin, KOTOPBIE UMEIOT OONBIINK AUAMETP U MEHBIIYIO [UIMHY, JIyYIIne TPOBOTHUKH
(MMEIOT MEeHbILIee COMPOTHBIICHHE), YeM Kabear MEHBLIETO AuamMeTpa U OOJbIuei JINHBI.
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Hanpsizxkenue

Hanpsi:xenue — 3T0 1aBjleHHe MM 3JIeKTPOABMHIKYIIAS CHJIA.
Hanpsizxenue npugaert 3J1eKTPOHAM «GKeJiaHMe ABUTraThesi». Ob6o3Havenue: E nm U.
HN3mepsieTcs: B BosIbTax — 0003HaveHue B.

IIpudop, u3mMepsOmNii HanpsZKeHHe, HA3bIBAETCH BOJIBTMETP.

Ha cxemax oH 0003HayaeTcs: _®_
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Tok

Toxk — 3T0 KOJIMYeCTBO ABH:KYIIIMXCSI B OJHOM HANPaBJIEHUM YIEKTPHUYECKHX 3apsiI0B.
Onpenenenue: HANpaBJIeHHOE ABUKEHHUE )JIeKTPOHOB B NPOBOIHNKE HA3bIBAETCS
3JIEeKTPUYeCKHM TOKOM.

IIporexkanue 6,28 x 10"% 8 CEeKYH/y HA3bIBA€TCS aMIIePOM.

Oo6o3nauenue: 1 A.

Tok usmepsiercsa B amnepax (1A = 1 KyJg0H/cek).

IIpubop, usmMepsAOIIMIA TOK: aMIIepMeTp.

Ha cxemax oH o003Ha4YaeTcs o HJIN WA
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ConporuBienue

COl'lpOTI/IBJIeHI/Ie —3TO HpOTHBO)IeﬁCTBHe MPOTEKAHUIO IJTCKTPUIECCKOI'0 TOKA.

Omnpenenenue: ConpoTHBJIeHHE — ITO, MOKHO CKa3aTh, BHYyTPeHHee TPeHHE, BO3HUKAIOIIee
NPH IBHKEHHUE YJIEKTPOHOB 10 MPOBOY.

Oo6o3nauenne: R, usmepsiercst B omax.

Hpnﬁop AJIA U3MEPCHUSA COIIPOTHBJICHUA: OMMETD.
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PE3UCTOPBI

ConpoTuBieHne — 3TO BEIMYHMHA IPOTUBOICHCTBUS IPOBOJHUKA IPOTEKAHHUIO IJIEKTPUUECKOTO
ToKa. Bce mpoBoHuKM nMeroT conpotusieHue. ConpoTusieHue usmepsercsa B omax (Om) u
IPONOPLUOHATIBHO JUIMHE TPOBOJAHMKA U YAECIBHOMY COIPOTHUBIIEHHUIO €r0 MaTepuana, u
00paTHO MPONOPLHUOHAIBHO IUIOMIAAN €r0 CEYESHHUS.

COIIPOTUBJIEHHUE = pL / A,

TZ€ P - YACIBHOE COIPOTUBIICHUE MaTepuaa,

L — nivHa npoBOAHMKA B METPAx,

A — nomaab MNONepeyHoro CeYeHus MPOBOJHUKA B KBaIPaTHBIX METpaXx.

Kabemu u QJICKTPUYCCKUEC KOHTAKTBI U3IrOTABJIMBAIOTCS U3 MATCPUAJIOB, UMCIOIIIUX OYCHb MAaJIOoC
YACJIBHOC COIMPOTHUBIICHUC. MaTepI/IaJ'II)I, 13 KOTOPBIX U3TOTABJIMBAIOTCA PE3UCTOPLI, UMCIOT
BBICOKOC YACIIBHOC COITPOTUBJICHUC. Pe3I/ICTOpr — OTO HpI/I60pBI, oGnananmI/Ie OIPCACIICHHBIM
COIIPOTUBJICHHUEM U MMPECAHA3ZHAYCHHBIC IJId paCCCAHUA OHpGI[eHGHHOI\/JI SHCPTHHU.

Pe3ucTopsl M3roTaBnuBarOTCs U3:
e JIVIMHHOM IMMPOBOJIOKH
e YIOJIbHOM INIEHKH
e METAJUIMYECKOM IIVIEHKH

ConpoTUBIEHUE B SJIEKTPUUYECKON 1IEMU PACCEUBAET SHEPTHIO.

DHeprusi, pacceuBaeMas pe3uCTOPOM:
2
P=I"xR
rae P B Barrax, I B amnepax u R B omax.

HGO6XOI[I/IMO INIOMHHUTB, YTO IMMPOBOAHUKHU Kabejlel UMEIoT COIIPOTUBJICHUEC, KOTOPBIM MO’KHO
npeHe6peqL Ha KOPOTKHUX PACCTOSAHUAX, HO Ha JJIMHHBIX PACCTOAHHUAX OHO MOXET JOCTUT'ATh
3aMCTHBIX BCJIIMYHH. I[J'IH IMPUKIIAIHBIX BBIUMCIICHU U IMPOU3BOAUTCIIN Kabejen YKa3bIBalOT UX
COIIPOTUBJICHHUEC HA CAIUMHUIY AJIWHBI.
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CoenuHeHns MPOBOJIHUKOB MOTYT UMETh CONPOTUBIIEHUE, KOT/1A CONPSIKEHHBIE IOBEPXHOCTH HE
IPUIETAIOT BIJIOTHYI0. B 0COOGHHOCTH yBEIMYMBAET MEPEXOTHOE COMPOTHBIICHUE KOPPO3HS
IIPOBOJTHUKOB. DTO MOXET MPUBECTH K HArPEBY COCIUHEHUS, PACIUIABIICHUIO U30JISILIUU U
NPOBOJHMKA U AaXKe K Moxkapy. Baxkno ybeauTscs, 4To Bce MpHcoeInHeHNs Kabeneid,
HaXOSIIMXCS O] HArPy3KOM, HaJeKHBI U TUIOTHO MpUrHaHbl. CHCTEMBI IIUH U KaOeIbHbIE
HAKOHEYHHUKH JTOJIKHBI OBITh 3aTSHYTHI C TPEOYEMBIM YCHIIUEM.

ComnpoTuBieHrEe NTPOBOJHUKOB PACTET C POCTOM TeMIEpaTyphl.
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Crp. 29

O0o3HayeHne pe3MCTOPa Ha CXeMax:

Pesucrop 2000 om

MHOKNTEeAL

[TOAHBIT ACITYCK *+/_

15 Uncao 2" Uycao
KOAHYETBO HOAEH AoTIycK
Pe3ucTopnl

Resistors

LBETOBOM KOJI IEPBAS BTOPAS TPETHS YETBEPTAS
LBETHAS LBETHAS LBETHAS LBETHAS
IMOJIOCA IMOJIOCA IMOJIOCA IMOJIOCA
IEPBAS BTOPAS KOJIMYEC- JOIIYCK
3HAYAIIAS 3HAYAIIAS TBO HOJIEN
UDPA UDPA
0 YEPHBIN 0 0 0
1 KOPUYHEBBIN 1 1 1 HET 20%
2 KPACHBIN 2 2 2 CEPEBPSIHAS 10%
3 OPAH)KEBBIN 3 3 3 30JIOTAS 5%
4 KEJITBIN 4 4 4 KPACHAS 2%
5 3EJIEHBIN 5 5 5 KOPUYHEBAS 1%
6 CUHUN 6 6 6
7 ®UOJIETOBbBIN 7 7 7
8 CEPBIN 8 8 8
9 BEJIBIA 9 9 9
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MHOCJUIEJOBATEJIBHOE COEAUHEHHUE PESUCTOPOB

st nByx mnm 6onee pe3uctopoB R1, R2 u 1.71., cOemMHEHHBIX MOCIEA0BAaTEIbHO, 00IIIee
conporusieHue 1enu Rt paBasercs:

Rt=R1 + R2

NAPAJUJIEJIBHOE COEAJUMHEHUE PE3UCTOPOB

g nyx nnu 6omnee pesuctopoB R1, R2 u T.1., coeAMHEHHBIX apaljienbHo, 001ee
COnpoTHBIIEHHE lenn Rt paBHseTCs:

1/Rt =1/R1 + 1/R2
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IJTEKTPUUYECKHUU TOK

DIIEKTPUYECKUI TOK — 3TO HAIIPABJICHHOE JIBUKEHUE AJIEKTPOHOB B TPOBOAHUKE. TOK
obo3navaercs I.

Cwita Toka B IIPOBOAHUKE UBMEPACTCA B aMIIepax, COKpalli€HHO A.

OJIMH AMINEP OIPEJEJSIETCS KAK 6.242.000.000.000.000.000 DJIEKTPOHOB,
MPOXOASIINX YEPE3 JAHHYIO TOUKY 3A OJIHY CEKYH]Y.

HOCTOSHHBIAU TOK
YCIIOBHO MPOTEKAET TOJIHKO B OJTHOM HAIPABJICHUU OT MOJIOKUTEIHHOTO MOJII0CA K
OTPULIATEIILHOMY.

NEPEMEHHBIN TOK
HpOTeKaeT CHa4yaJia B OJHOM HaHpaBJ‘IeHI/II/I, 3aTEM B ,Z[pyTOM B TCUCHUU paBHbIX HpOMe)KyTKOB
BpPEMCHH.

Jlg mporekanus Toka HeoOXxoAuMo Hannuue paszHocT noteHuuanos. PA3HOCTD
INOTEHIHUAJIOB M0>XHO IIPEACTaBUTh KaK JIEKTPUUYECKOE JABJICHUE. JTO ANEKTPUUECKOE
JaBJICHHE MPEIHA3HAYEHO Ul TOT0, YTOOBI 3aCTaBUTh TOK T€Ub B MPOBOAHUKE. Pa3HOCTH
IOTEHIUAN0B YacTo Ha3biBaoT JJIEKTPOJABUKYIIEN CUJIOU nm IJIC. PasnocTs
norenuuanos u3mepsor B BOJIbTAX, cokpamenno B. TepMmunsl pazHocTs noteHnuanos, 3J(C
U HaIlpsDKEHMSI UCIOJB3YIOTCS M1l 0003HAaYEHHUs HJIEKTPUYECKOT O IaBICHHUS.

COIIPOTHUBJIEHME mnpoTtekaHuio 31€KTpHUECKOro Toka obo3zHadaercst R u usmepsercs B
omax. ConpoTuBIlieHHE 3aBUCUT OT (PU3UUECKOT0 pa3Mepa MIPOBOJIHUKA U CIOCOOHOCTH
IIPOBOAMTH IEKTPUUYECKUI TOK MaTepHala, U3 KOTOPOro OH CIEJIaH.

Benuunna, xapakTepu3yroliasi HACKOJIbKO XOPOILIO MaTeprall IPOBOAUT AIEKTPUUECKUH TOK,
HazbiBaeTcst IPOBOJAUMOCTBIO. Oto BenuunHa, oOpaTHas CONPOTUBICHHIO.
[IpoBogumocts uzmepsiercss B CUMEHCAX.

JEACTBUE TEMIIEPATYPHI HA ITIPOBO/IHUK.

Tok, mpoTekaroImuil B MPOBOAHUKE, €CTh PE3YIbTaT CBOOOTHOTO IBHYKEHUS SJIEKTPOHOB MEXTY
MoJIeKyJamMH. PocT TeMriepaTypsl yCHIMBaeT KojieOaHue MOJIEKYJI, UTO 3aTPYAHSET CBOOOIHBIHI
TOK 3JIEKTPOHOB. DTO 3aTPyAHEHHUE JBIKEHUS MOKET ObITh HHTEPIPETUPOBAHO KaK yBEIUUYCHHE
conpoTUBIeHUs. JIpyrumu cioBamu:

YBEJIMYEHUE TEMIIEPATYPbBI IPOBOJHUKA YBEJINYUBAET EI'O
COIIPOTUBJIEHUE NTPOTEKAHUIO SJIEKTPUHYECKOI'O TOKA (UJINX
YMEHBIIAET ET'O 9®®EKTUBHOCTbDb KAK ITPOBOJHHUKA).

OTO0 03HAYaeT, YTO KaOesM U BBIKJIIOYATENH JOJIKHBI pa00TaTh P ONPEAEICHHOMN
MaKCUMaJIbHON paboyeil Temneparype, pH MPEeBbIIEHUH KOTOPOH UX CIIOCOOHOCTH MTPOBOANUTh
AIIEKTPUYECKHUI TOK yMEHbILIAETCS.
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3AKOH OMA

[TocTOSHHBIN TOK, MPOTEKAIOLIUNA MO AJEKTPUUYECKON LIETH, TPOMOPIUOHAIICH HANPSIKEHUIO,
NPUIOKEHHOMY K 3TOM LENH, ¥ 0OpaTHO MPOMOPIIUOHANIECH €€ CONPOTUBICHUIO.
Cootnomennss 3AKOHA OMA MoryT ObITh BBIPa’KEHBI TaK:

V=IxR
I=V/R
R=V/I

rae V B BosbTax, I B amnepax, R B omax.

Hamnpuwmep:

1 +

va = 100
l=1A

Va =IxR

Va =1A x10Q)

Va =10V d.c.
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Crp. 2-13

3AKOH OMA

Uto0On! HaliTH BONBTEL: V = A X R — UT00b!I HaliTh ammepsl: A =V pa3genuts Ha R
— Yro0sl HaliTH compoTuBieHue: R = V paznennts Ha A

[Ipoctoe npucnocobaeHUE A1 00JIETIeHUS 3aIIOMUHAHUS dTUX (POPMYIT TTIOKA3aHO BHU3Y

V=AXxR
A=V/R
R=VI/A
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MOIMHOCTB IIOCTOSIHHOI'O TOKA

MOUIIHOCTB — 3TO BEJIMYMHA UCTIOJIb3yEMOM SHEPTUU. MOITHOCTD B 3JIEKTPUYECKON LIETTH
(o06o3Hauaemas P), paBHa BeIMYMHE MMOCTOSTHHOTO TOKA, YMHOXXCHHOW Ha HAMIPSKCHHE.
MomHocth m3mepsiercss B BATTAX. MoniHocTs B BaTTaXx MOXKET OBITh HalIeHa TpeMs
pa3HBIMH CIIOCOOaMHU:

P=VxI
P=1I’xR
P=V?/R

rae U B BosbTax, I B amnepax u R B omax.

O1r HOpMYIIBI MOTYT OBITh UCTIONIB30BaHbI JJI BCEX II€TIel TOCTOSHHOTO TOKA.
Jns neneit nepeMeHHOro TOKa MPUMEHSIETCS IEMCTBYIONIEE 3HAUCHUE TOKA. [[elicTBytolee
3HaueHue Toka — 370 IODEKTUBHOE 3naueHue Toka (CM. IepeMEHHBIN TOK).

Hanpuwmep:
+
I=1A
—_—
P=VxI
P=10Bx 1A

P=10BT
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Crp. 2-15

BarThl (MOIIHOCTD)

e KosimyecTBO NpOM3BEACHHOM PAa0dOTHI.
e OnuH BatT = (0,746 JJOIAAMHOM CHJIBI.

e 1 Barr =1 Ammnep x 1 BoabTt
e 3mepsieTcsa BATTMETPOM
e O003Havyenue Barra — BT (U711 P).

3akoH BarTa

BoumeOHbIN Kpyr 3akona Barra

(Volts)

W=VxA
V=W/A
A=W/V
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3akonbl OMa u BarTa

V=HAIIPSI’KEHUE R =COIIPOTHUBJIEHUE A =TOK W =MOIIHOCTb
B BOJIbTAX B OMAX B AMIIEPAX B BATTAX

HA BBIIIENPUBEJEHHOM TUATPAMME ITOKA3AHBI BCE ®OPMY.JIbI JIJIs
OINIPEJAEJIEHUSA V, A, RN W B3AKOHAX OMA U BATTA
(ITPU KOO®PUIIMEHTE MOIHOCTH, PABHOM EJUHUIIE).

Hanpumep: Uro0b1 HaiiTn W npu u3Becthom V=10 n R=5
W=V?/R

i 10 x 10=100
100 /5 =20 BarT



e [Tpou3BoaCTBO 18
DIIEKTPOSHEPTHU

Crp. 2-17
MNOCJEJIOBATEJIBHBIE LEITN

[TocnenoBarenbubie nenu numeror OJAUH ITYTb nng nporekanus Toka. [I[puHATO rOBOPUTH, YTO
Hany3KI/I COCIUHCHHI ITOCIICA0BATCIBbHO, €CJIN OHU HpeHCTaBHHIOT n3 ce651 eﬂﬂHCTBCHHBIﬁ HYTB
JJIA HpOTeKaHI/IH TOKa MC)KI[y ITOJIFOCAaMH UCTOYHHUKA HaprDKeHI/ISI.

Yepes aneMeHThl Harpy3ku, coeaquaeHHslie nocinenosarensio, IPOTEKAET OAUH U TOT
KE TOK, Ho HanpspkeHHsI Ha HUX Pa3IudHbl, TPOMOPIUOHAIIBHO CONPOTUBIIEHUIO KaXI0r0 U3

HHX.

Hanpuwmep:

100V d.c.
+|

3necn

V1+V2+V3=100B
= (1A x 20 Om) + (1A x 30 Om) + (1A x 50 Om)
=20B + 30B + 50B

=100B

(ITpenebperast TokaMu 4epe3 BOIbTMETPHI).
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Crp. 2-18
MHAPAJUJIEJBHBIE LEIIN

[TapannenpHble LEMU UMEIOT J1Ba WK OoJiee MyTel A mpoTekaHus Toka. [IpuHsITO rOBOpUTS,
YTO HArpy3KU COEAMHEHBI MAPALIENbHO, KOT/Ia OHU MOJIKJIFOUE€HBI HEMOCPEICTBEHHO K
WMCTOYHHUKY HATPSKCHHUS.

Ha snemenTax nHarpysku B napamiensHbix nensix OJAUHAKOBOE HAIIPSKEHUE, vo
yepe3 HUX MNPOTEKAIOT pa3Hble TOKHU MPONOPLUHUOHAIBHO COMTPOTUBIICHUIO KaXKJIOTO U3 HUX.

Hanpuwmep:
Va = 10v Ry=20 Ro= 50 Ry= 10
Hora T = 5A T =24 T l=10A
—'.,.
3nech

I nompir=I + I + 13
=5A +2A + 10A

=17A
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KOHAEHCATOPBI

KonzeHcaTopsl cOCTOAT U3 ABYX METAUIMYECKUX IUIACTUH, PA3ACIICHHBIX U30JIMPYOIUM
matepuanoM, kotopsiil HazbiBaeTcs JUIJIEKTPUK. /lusnekrpuyeckumu MatepualaMu
ABIISIFOTCS MTOJIUACTED, CIIOJIA, TOJUCTUPOI U Oymara. KoHIeHCcaTOpBbI NPEnsTCTBYOT

IMPOTCKAHUTIO TOCTOSIHHOI'O TOKA. ITocTossHHOEC HaIps’KCHUEC, IPUIIOKCHHOC K KOHACHCATODY,
BBI3BIBACT ITOCTOSHHBIN TOK, KOTOpBIfI MMPOTCKACT, TIOKAa KOHACHCATOP IMMOJIHOCTBIO HE 3apAUTCA.

MeTanrmie cKkHe
ILACTHHEL

— T 4%'
)

O dozHaTIeHIA
HAE CXemMax

MK TPHE

Korz[a K INTaCTHUHAM KOHACHCATOPA INPHUIIOKCHO HAIIPSKECHUEC, MCIKAY HUMU BO3ZHHUKACT
SJICKTPHUYICCKOC I10JIC.

HepoctaToK Hz20BITOK
IAEKTPOHOB JAEKTPOHOB

KOHAEHCATOPBI NPENATCTBYIOT U3SMEHEHUIO HAIIPS)KEHUS HA HUX.
WneanbHble KOHIEHCATOPBI HE PaCCEUBAIOT MOILHOCTh, OHH 3aMacaioT SHEPTHUIo B hopme
anekTpudeckoro noist. EMkocts u3mepsiercs B ®APAJIAX (cokpamieHHO D).

DOAPAJIA — oueHb Ooibliiasi BEIMYMHA TSI HCTIOIB3YEMBIX peajbHO KOHACHCATOPOB.

bonee yacTo ncnonap3yroTCs BEJIMYNHBI:

MUKPODAPAJIBI (0, 000 001 D) ~10°®

HAHO®APABI (0, 000 000 001 D) ~10° @

[TUKODAPAIBI (0, 000 000 000 001 ®) — 10" @
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Crp. 2-20

KATYIIKW UHAYKTUBHOCTH

Karymiku mHIyKTHUBHOCTH COCTOAT U3 IPpOBOAHUKOB, HamoTaHHbIX HAa CEPJIEYHUK. I[Tpu
IIPOTEKAHUU JIEKTPUUECKOI0 TOKA Yepe3 KaTyIIKy MHAYKTUBHOCTH BOZHUKAET MarHUTHOE TOJIE.
CepaeuHuK MOKET OBITh IPOCTO BO3YXOM WJIH JIPYTUM MaTE€pHalIOM, TAKUM Kak >KeJIe30 WIIn
(beppuT, KOTOPBIN YIyUIlIaeT CIOCOOHOCTh CepACYHNKA KOHIEHTPUPOBATh JIMHUN MarHUTHOTO
IIOTOKa. MneanbHast ”HIYKTUBHOCTD SIBJISIETCS KOPOTKUM 3aMBIKAHUEM JJIS IOCTOSIHHOTO TOKA.

Pactyuiee
MATHHTHOE® MTOAS
MPeTATCTEYET
HIMCHCHHID TOKAa

AMroepMeTp

®

NHAYKTUBHOCTSD IIPEIIATCTBYET UBMEHEHUIO TOKA

WneanbHble HHAYKTUBHOCTH HE PACCEHBAIOT MOILIIHOCTh, OHM 3aIlacaroT SHEPIrHio B hopme
ANIEKTPOMATrHUTHOTO TOJIS.
NunyktusHocts uzmepsiercs B TEHPH, cokpamienso I'n.

DIEKTPUUECKHE MOTOPBI UCTIOIB3YIOT JIEKTPOMAarHUTHOE TI0JIe, BOSHHUKAIOIIee B 00MOTKax. B
peaTbHBIX KOHCTPYKIHUAX UHIAYKTUBHOCTH MIPEACTABIISIOT U3 ¢e€0s1 MPOBOJIa OOJIBIION JTUHBI,
KOTOPBIE UMEIOT COIIPOTUBJIEHHUE.

IKBUBAJIEHTHASA CXEMA KATYIIKN NTHAYKTUBHOCTMH, IIOKA3BIBAIOIIIA S
EE AKTUBHOE COITPOTUBJIEHUE

W_/\/\/\/\i



e [Tpou3BoaCTBO 22
DIIEKTPOSHEPTHU

Crp. 2-21
TPAHCP®OPMATOPBI

TpanchopMaTopbl COCTOST U3 ABYX KaTymek nuaykrusaoctd, IEPBUYHOM u
BTOPUYHOM, naxonsmuxcs B 30HE AEHCTBHSA OAHOTO U TOTO K€ AEKTPOMATHUTHOTO MO
Ha o0miem ceprednuke. Hampspkenue, npruiiokeHHOe K IEPBUYHON OOMOTKE, BBI3BIBAET
NEPBUYHBIA TOK. TO HHAYLUPYET HAMPSHKEHUE BO BTOPUYHONM 0OMOTKE U BBI3BIBAE€T BTOPUYHBIN
TOK, TPOTEKAIOIIUHN B MOAKIIOYEHHOMN K Hel 1ienu. OTHOIICHNE HANPSHKEHUS U TOKa BO
BTOPUYHON OOMOTKE MPOMOPIIMOHATIHFHO HAMIPSKEHUIO U TOKY B MIEPBUYHOM, U OTHOIICHUIO
YHCJIa BUTKOB B TIEPBUYHON M BTOpHYHOU 00MOTKaX. TpanchopmMaTopsl UCTIOIB3YIOTCS JIIs
INOBBIINEHUSA n TIOHUKEHMUS HanpsbkeHus U TOKa:

V1/V2 =N1/N2 = I,/1;

WneanbHble TpaHC(hOPMATOPHI HE PACCEUBAIOT MOIITHOCTh, MOIIIHOCTh B IEPBUYHON OOMOTKE
U/ICTBHOTO TpaHc(hopMaTopa BCerja paBHa MOIIHOCTH BO BTOPHYHON 0OMOTKe. Ha mpakTuke
TpaHc(hOpMaTOpPbl pacCenBAIOT HEOOJIBIION MPOLEHT MPUI0KEHHON MOIITHOCTH B KAYECTBE
NOTEPh, BHI3BAHHBIX:

¢ TOKOM HAMAT'HUYUBAHUSA CEPJAEYHUKA

e MNOTEPAMU I'MCTEPE3UCA U BUXPEBBIX TOKOB

OO6bIYHO TTOTEPH COCTABIISIIOT OT 2% 110 5% OT BEeTUYMHBI IEPBUYHOTO TOKA.

P1 = P2
VixI1 = VZxIi2
11 |2
O - - O
V1 V2
o Q
CepaeuHHK
N1 = KonnuecTBO BUTKOB N2 = KOIHU4ECTBO BUTKOB
MEPBUYHON OOMOTKHU BTOPUYHON OOMOTKH

ITpu ogunakosom MATI'HUTHOM HHOTOKE, npoHu3bsiBaronieM nNepBUYHY0 U BTOPUYHY IO
00OMOTKH, HANPSKEHUE HAa BUTOK KaXJI0H OOMOTKH OJMHAKOBO. J[JIsl IEpeMEeHHOT0 TOKa
CUHYCOUJAILHOU (POPMBI, MPUITIOKEHHOTO K TpaHcPopmaTopy, hopMyia i BHIYUCICHUS
HAIIPpAKCHUA Ha BUTOK HMCECT BUM!

HAIIPA’KEHUE HA BUTOK = 4,44 F N¢,

rae F —yacrota B repuax, N — koo uuueHT TpanchopMauy U ¢ - MarHUTHBIN MOTOK,
u3MepseMblii B Bebepax. MaHUTHBIM MOTOKOM Ha3bIBAIOTCS CHJIOBBIC IMHUHA MarHUTHOTO TTOJIS.
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Crp. 2-22
N3MEPUTEJBHBIE TPAHC®OPMATOPHI

B reneparopHbIX yCcTaHOBKaX TPaHC(HOPMATOPHI UCHOIb3YIOTCA AJIS CIACAYIOIMINX U3MEPEHUI:
N3MEPEHUE TOKA
Ncnone3oBanne tpanchopmaropos Toka (TT) . Onu npeacTaBisioT u3 ce0si BTOPUIHYIO
00MOTKY, HAMOTaHHYIO BOKPYT Harpy304HOro MPOBOIHUKA, KOTOPBIN UIPAET POJIb MEPBUUHOM
oOMoTku. [Ipy npoTexkaHuu TOKa B MPOBOJHUKE HArPY3KU MEHBIINN TOK UHIYLIUPYETCS U TEUET
BO BTOpu4HOI 00MoTKe TT. OH nporekaet yepe3 HAI'PY3OYHOE COITPOTUBJIEHUE,
HaNpsHKEHUE Ha Harpy304HOM COINPOTUBIIEHUH MPONOPLMOHAIBHO TOKY Harpys3Ku.
TT mupoko NpUMEHSIOTCA ITPU U3MEPEHUH TIEPEMEHHOTO TOKA, a TAK)KE KaK COCTaBHAs 4acThb
TaKMX CUCTEM PEJICHHON 3aIMTHI, KaK:

e 3AIIUTA OT 3AMBIKAHUM HA 3EMJTIO

e 3AIIUTA OT HEBAJTIAHCA ®A3

e 3AIIUTA OBPATHOM MOIIIHOCTH

[Tpu HaNMMUMK MEPBUYHOTO TOKA IIeNb BTOpHUYHON 0OMOTKH TT He noiKHaA OBITh PAa30MKHYTA,
TaK KaK B pa30MKHYTOW 0OMOTKE MOKET OBITh HHIyIIHPOBAHO OTIACHOE HAMPSIKEHHE.

N3MEPEHUE HAIIPSI)KEHUSA

Tpancdopmarops! Hanpsikenus (TH) ncnonb3yroTes B BBICOKOBOJIBTHBIX YCTaHOBKAX, 1€
BBICOKOE HANPsDKEHHUE™® OJDKHO OBITH TOHM)KEHO JI0 YPOBHS HU3KOTO HANPSDKEHUS ** 11s1 €T0
U3MEPEHUs, YTO CIIEIaHO U3 COOOpakeHUH Oe30macHOCTH. BbIcOKoe HanpsKeHHEe HE MOYKET
OBITH MMOJIAHO B MAHENIN YIIPABJICHUS, TJIe paboTaeT 00CTyKUBAIOIITUI TIEPCOHAN, U3
CO00pakeHM1 0€30MaCHOCTH.

TPAHCHOPMATOP TPAHCPOPMATOP |
TOKA HATTPAAEHNH A

)
sl

l MW

CIOBBIE TPAHC®OPMATOPDBI

Jls mpeoOpa3oBaHUs HAMPSHKEHUS OJTHOTO YPOBHS B HaIPsDKEHUE APYTOTrO B CHIIOBBIX IIETISIX.
B ocobennocTH, Koria reHepupyeTcs OHO HAapsDKEHHE, a Harpy3Ka MUTAeTCs APYTUM.
Cunosble TpaHc(hOpMAaTOPbI UCTIONB3YIOTCS MEXKIY HAarpy3Kol U reHepaTopoM, OOBIYHO ISt
MOBBIIICHUS HAIPSDKEHHST HU3KOBOJIBTHOT'O T€HEPATOpa.

*Bricokoe Hanpspkenue (BH) onpenensiercs CENELEC kak nanpsiokenne Boie 600B
MEPEMEHHOT0 TOKA.

**Huskoe Hanpshxenne(HH) onpenensiercss CENELEC kak Hanpsbkenue aHike 600B
MEPEMEHHOT0 TOKA.
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Crp. 2-23
OB30P DJEKTPOHHBIX KOMIIOHEHTOB
MOJIYIIPOBO/IHUKOBBII N0/

[IpoBOIUT TOJIBKO B OJTHOM HalpaBJI€HUH, UCIIOJIb3YETCA ISl BBIIPSIMIICHHS IEPEMEHHOTO TOKa
B IOCTOSHHBIN.

ANANENEL ANVANE
HIAVARVARS

\ ./
AHOA, KATOA,

KPEMHUWEBBIN YIIPABJISAEMBIN BIIIPSIMUATEJIb UK THPUCTOP
HpOBO)II/IT B OTHOM HaAITpaBJICHHWH, HO TOJIbKO KOI'/Ia HAITPAKCHHUE MPUIIOKCHO K €TI0
YOPaBISAIOIEMY 3IeKTpoay. Takum o0pa3oM, IPOBOJAUMOCTh MOXKET KOHTPOIHUPOBATHCS
UMITYJIbBCAMMU 3AXKUT'AHUS Ha ynpapisroniem 3J1eKTpoe.

Avaval et
:HG,E;, E;‘IJ KMG,&,'/

A

4
YIIPABAAIOIIHH | [
JAEKTPOA, _I

L |

IMOJYITPOBOJHUKOBBIE BUITOJIAAPHBIE TPAH3UCTOPBI
Tok B 1ienu 6a3bl BBI3BIBACT YCUJICHHBIM TOK B LIEMH KOJUIEKTOP — AIMUTTEP.

KOAAEKTOP
BA3A

AMHIUTTEP
Ig

MOJIYINPOBOJJHUKOBBIA OJJHONEPEXOIHBIA TPAH3UCTOP
[TonmoxuTenbHBIN NOTEHIIMAN HA DMUTTEPE BbI3bIBAaET NpoTekanue Toka bA3A 2 — BA3A 1.

ICE

BA3AZ

VE il | bBA3AZ - bAa3Al

IMHUTTEP
bBA3AL
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Crp. 2-24
MATHETHU3M U MATHUTHASA HHAYKLI WS

MaruutHsie MaTepuaibl OkpykeHbl HeBUIUMbIMY JIHHUAMU MATHUTHOI'O IIOTOKA.
Otu matepuansl oonanatot ceoiictBamu IIPUTAKEHUS 1 OTTAJIKUBAHMUS.
MarHuTHBIMH MaTEpHAJIaMU SBJISIFOTCS

e JKEJIE3O
e HHUKEJIb
e KOBAJIBT

MarHuTHbIe MaTepuabl MOTYT 00a1aTh MarHuTHEIMU cBoiicTBaMu BPEMEHHO wnnu
IHOCTOAHHO.

Korzma npoBoIHUK IBHXKETCSI CKBO3b JIMHUY MarHUTHOTO IOTOKA, B IPOBOJHUKE
NHAYKTUPYETCH Tok.

Taxxe Korga TOK IpOTEKaeT M0 MPOBOAHUKY B MarHUTHOM I10JI€, BOKPYT IPOBOJAHUKA
BO3HUKAET MarHUTHOE T10JI€, KOTOPOE BBI3bIBACT CUITY JEHCTBYIOILYIO Ha MPOBOJHUK, KOTOpast
MOJKET IIPUBECTHU K €r0 ABM)KEHHUIO.

Ectb Tpu TpeboBaHMs I HHIYIIMPOBAHUS TOKA B IIPOBOJIE:

e [IPOBOJHMUK
e MATI'HHUT
e JIBUKEHUE ITPOBOJA OTHOCHUTEJIBHO MAT'HUTHOI'O ITOJIA.

DIEKTPOMAarHuThl COCTOSAT U3 MPOBOJHUKOB C TOKOM, HAMOTAHHBIX Ha MarHUTHBIE MaTEPHUAIIBL.
Tok opueHTHPYET MOJIEKYJIbI B MATHUTHOM Matepuase u GopMHUPYET dICKTPOMArHHT.

4-1"1:-
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Crp. 2-25.

NMEPEMEHHBIN TOK

DIIeKTPOMArHUTHBIA TeHEPaTOp BbIpaOaThIBAET MIEPEMEHHBIN TOK C CHHYCOUAAIBHON (HhOpMOit
KPUBOM.

Yacrora F amuTensHOro mepeMeHHOro TOKa :
F=1/t uaim F=n/t

3,[[60]5 Fs repuax Uiy rnepuoaax B CEKyHAY, 4 N1 — KOJIMYECTBO IIEPUOIAOB.

|
I
180 : 12 5/8 34 718

B_.

Onun nepuoa = 360°.
st cuHyconaanbHOi KpuBoi 3¢ (heKTHBHOE 3HAUCHNE HA3BIBACTCA
CPEJHEKBAIPATUYECKHM 3HaucHHEM.

Jnst anctoi (HEMCKa)KeHHOM ) CHHYCOUIBI CPETHEKBAIPATHIECKOE 3HAUCHUE PAaBHO

AMIUTHTYXHOMY 3HAUYCHHIO, ACTCHHOMY Ha V2 HIIH YMHOKCHHOMY Ha 0,707. 9TO
OTHOLIEHHME BEPHO TOJIBKO JJIs1 HEUCKA’KEHHOU CUHY COU/IBI.

Hanpuwmep:

-

_ 0.707 X V,

Vp

Bpemst

Hanps:kenue +

Vieiicts= 0,707 x V p

1
Ipaayce 45 50 135 130\ 225 270 315
| . .
| .
— -~ | L

36
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Crp. 2-26
PEAKTUBHBIE HAI'PY3KHN
B nensx nmepeMeHHOTo TOKa:

e ECJ/IM HAT'PY3KA YUCTO AKTUBHAS - TOK U HAITPSA’KEHUE
COBITAJAIOT ITO ®A3E.

e ECJ/IN HAT'PY3KA YUCTO HHAYKTUBHAS — TOK OTCTAET OT
HAIIPAKEHUS 110 ®A3E HA 90°.

e ECJ/IM HAT'PY3KA YUCTO EMKOCTHAS — TOK OIIEPEXKAET
HAIIPAKEHUE HA 90°.

Xopomuii cnocod 3alIOMHUTB 3TH MOJIOKEHHUS

CIVIL

C- 1Iv
VI -L
3anomaute, B C (eMkoctb) I onepexkaet V, B L (mHaykTHBHOCTH) V omnepexaert 1.

NunyxruBaoctd nmeroT UHAYKTUBHOE COIMPOTUBJIEHUE (cokpamento Xy,)
MPOTEKAHUIO MEPEMEHHOr0 ToKa. [Ipyu yBennueHnn 4acToThl UHAYKTUBHOE CONPOTUBIICHUE
pacTer.

X; =2nFL
rae X, B omax, F B repuax u L B renpu.

Emkoctu umeror EMKOCTHOE COITPOTUBJIEHMUE (cokpaiienHo X¢) NPOTEKAHUIO
nepeMeHHOro Toka. [Ipy yBenrueHun 4acTOThl EMKOCTHOE COPOTUBIICHUE YMEHbILIAETCS.

X, =1/27nFC

rae Xc B omax, F B repuax u C B hapanax.
Bozaciictesue HTHAYKTUBHOI'O untu EMKOCTHOI'O COITPOTHUBJIEHMA Ha

nporekanue nepemeHHoro Toka HazbiBaercs [IOJITHBIM COITPOTUBJIIEHUEM wiu
NMIIEJJAHCOM (cokpaiiieHHO 7).

Z=\ R+ Xy ~X0))

OO6parute BHUMaHUE, 4YTO X ~ X¢ O3HA4YAET Pa3HOCTh MKy Xi U Xc.
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NHAYKTUBHASA HAI'PY3KA

S

HHA¥KTHRHAA ITeL

HATIPSDK EHHE
BEKTOPHAS
AMATPAMMA
MHAYKTHBHOM @A3OBBIH CABHT 0
HATPY3KH
TOK
EMKOCTHAS HATPY3KA

@ —

TOK
BEKTOPHAS
AHMATPAMMA }
EMKOCTHO $A3OBBIH CABHT 6
HATPY3KH

-
HATIPSDKEHHE

[IpuHATO TOBOPUTH, UTO OJIHA CHHYCOM/Ia ONIEPEXKAET IPYTYIO, €CIIH OHA JOCTUTAET CBOETO
MaKCHMaJIbHOTO 3HAUEHUS TIEPBOM.
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Crp. 2-28
MOIMHOCTSB IEPEMEHHOI'O TOKA

AKTUBHASA MOLIHOCTD kBt Pesynprar neiicTBrs aKTUBHBIX 3JIEMEHTOB
Harpys3Ku.

PEAKTUBHASA MOIIIHOCTD kBAp Pesynbrar neiicTBrs HHIYKTUBHBIX U €MKOCTHBIX
AJIIEMEHTOB Harpy3KHu.

KAXKYIAACA MOIITIHOCTD kBA Pe3ynpTHpytoias MOIHOCTh MOCHE CIOKEHUS
AKTUBHOM u PEAKTUBHO! mompoctn

KOOOOUIIMEHT
MOIHIHOCTU = AKTHUBHAS MOIIHOCTb
KAXYIIAACA MOIIIHOCTbD
= kBT / KBa

Koaddumment momuoctr MmoxkHo paccmatpuBaTh kKak Mepy KII/L e, 3to Mmepa konnyecTBa
TOKa, UCITOJIb3YyCMOI'0 B AKTHUBHBIX 3JICMCHTAX HAI'PY3KH.

PEAKTHBEHAA MOIIHOCTE
(EMKQCTHAS - OITEPEMCARDITIAS)

KBAp '}
KAJKYIIAACST MOIIHOCTD kBA
PE3YABTHPYHOIIIAS -
PEAKTHBHASA A
MOIIHOCTh
kBAp
KO3QDUIUEHT
|‘>r MOILIHOCTH = COS 8
- -
AKTHBHAS MOIIHOCTE kBt

Y

PEAKTHBHAS MOIIIHOCTh
(MHAYKTHBHAS - OTCTAKOIIIAS)

KBAp

3-x ®AZHAS MOIIHOCTbD =V 3 x Vjy. X Lipg x COS 0

D10 BhIpakeHne UCTUHHO it coeaquHenuid 1 TPEYT'OJIBHUKOM, n 3BE3I[OP1.
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Crp. 2-29
PETYJIUPOBAHUE KOOOPUIIUEHTA MOIIIHOCTH

KoaddummeHT MOIMHOCTH HEKOTOPHIX MPOMBINIJIEHHBIX HATPY30K MOXKET OBITh OYCHb HU3KUM
(0,8 wiu MeHbI1Ie).

Hwuzknii k03 punmeHT MOITHOCTH 03HAYAET, YTO MUTAIOIINE KaOeH, TpaHC(HOPMaTOPhI U
BBIKJIIOYATEIH TOJDKHBI OBITH OONBIINMU, YEM HEOOXOIUMO I nepenadu AKTUBHOM
COCTABJISIIOIIEN MOIITHOCTH (8 BT).

[IpombimnenHpie moTpedutenu >nexTpodneprun npumensor PEI'YJIMPOBAHUE

KOO PUILHUEHTA MOIIHOCTMH nns npuBeneHust ko3¢ UIMEHTa MOIIHOCTH X
Harpy3oK Kak MOKHO Ommke K enuaute. KoadduumueHt MonHoCTH, paBHBIN €MHALE, O3HAYALT,
yT0 Bech nporekaromuil Tok nurtaet AKTUBHVYIO cocrasisrontyto Harpy3ku. JlonoaHuTensHas
€MKOCTHAs Harpy3ka, Kotopas 3p()eKTHBHO KOMIICHCHPYET WHAYKTUBHYIO HATPY3KY, OCTaBIISET
TOJIBKO aKTUBHYIO COCTAaBIISAIOLLYI0 HATPY3KH.

PEAKTHEBHOH

A KOMITEHCAI[M S
| MOIIHOCTH kBAp
I
I
I

HECKOMITEHCHPOBAHHBIN CKOMIIEHCHPOBAHHBIH
HU3KHH KO3DDHUIITUEHT KOIGOUIUEHT
MOIIHOCTH ’/MomHOCTH
f ® HATPY3KA kBT === > HATPY3KA kBt
I 'CKOMIIEHCHPOBAHHAS
: |HATPY3KA kBA
: ;
i i
i !
. 1
. ]
| ]
i |
| SUSE | SR 4

HATPY3KA KBAp  HECKOMIIEHCHPOBAHHASl  HATPY3KA xBAp
HATPY3KA xBA
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Crp. 2-30

MOHSATHUE O TPEX®A3HOM CUCTEME

COEJIMHEHME B 3BE3]1Y
IR
-0 R
A A
VRY (VERB
o N
Iy
- oY
TVYB
——0 B

IB

OTHOILEHUM A
HATIPSDKEHUM Y TOKOB
Vimmginos = V 3 Voastor
Dmneiinstit = loasnbiit

MOIIIHOCTb B TPEX®A3HOM CUCTEME ITPM COEJIMHEHWY 3BE3/10M1

POEHlAH = Virn X Irn COSO]
+ VYN X IRN COSGZ
+VRN X IBN C0893

[IPUMEYAHMUE: KOI'JA TTPM COEVUHEHNH 3BE3J]I0 TOKU BCEX TPEX ®A3

PABHBI, TOK B HEUTPAJIM OTCYTCTBYVYET.

COEJMHEHMUE B TPEYI'OJIBHUK

i -:IB o B
VR OTHOLUEHUS
HAIIPSIDKEHMUN U TOKOB
V IMHEHOE = V®A3HOE
Iy nnneitnsin = V 3 Loasmit
»—0Y
TVY
- o R
IR

MOILIHOCTb B TPEX®A3HOM CUCTEME ITPY COEJUHEHU B

TPEVYI'OJIBHUK
POEHlAH = Voasnok X Ir COSOr
+ Voasnor x Iy COSOy

+Vaoasnor X Is COSOg
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LIEITh BEKTOPHAA4A ITOAHOE KODOOULIUEHT
ANATPAMMA | CONPOTMBAEHME MOINHOCTHA
R —_—-F
—AAAN — Z=R 1
— /
” Et N
%\ Z=jol =X 0 (orcraBanme)
/
C
) N _
Z=-f-—-=4Xc | 0 (omepexenue)
—i— o
b R Wea=Ew=1Z
VWA v .’X _
WTIAL | Z=R+ Xt R/Z
L
T Vee = IR Z=vR %X (oTcTaBaHme)
| d [ oo %I
R Ve =IR
b ANAN c e P
/ Z=R-jXc R/Z
~] =0 Vea = X Z =vR%+ Xc* (omepesxenme)
k o Vea=Ean =12
R
P | Vae=IiXe A R/7Z
Z =R+ jXi {Xc lorcTaBaHHE, €CAH
Voa=Eap=IZ ¥ Ved = IXt
[~ o SR XL > XC
/ Z=V R+ (X ~X,) piepexxenue, ecAlt
3 e Veo = IR XC> XL
14
b c d - N\ )
- =
o R AL for = VIR VR -j1/X% fetflat
] 7= 7 onepexenue
! lao=VIZN, _ne | VI/R ¥ XE

¥
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CAOKEHHUE BEKTOPOB

TPAOHMYUYECKOE
YCAOBHUE ITPUMEP PEMIELE
40 4A 3A
! -
CundaszHo — b — — = 1
3A _
R=T7TA
150 v
Casur das 120 v : 1.(.)9 \'
! -
180 rpapycos 100V VR=50V
4 A
Casur das
90 rpapycoB @’z A9 4 A
10 A
- 10 A
200V
300 -
Daznt 200 V 200 V
CABUHYTBI
Ha AOOH
TOA
y M5V 3
%
B \115V
@ \
1200 b BOS A 120°
— - -
230V 230V
230V
BBIYUTAHHUE BEKTOPOB
Bermiects 15A nz 204; PazsepHyTh BeKkTOp 15A Ha 180° n
20A onepexkaer 15A Ha 30° ITPUBABHTD K BeKkTOpY 20A
(Pa3ss1 20 A
CABUHYTHI s
Ha A0GoH R=10.3 A
TOA
y 300 770
30° - L — —
15 A -15 A 15 A
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®OPMBbI KPUBbBIX U TAPMOHUKH

["apMoHUKHM OTIpeesnstoTCes KaK OTKIOHEHHSI OT CHHYCOMIAIbHON ()OPMBI KPHBOH, NUMEIOIIHE
4acTOTYy, KOTOpPast COCTABIAET KPATHOE LI€JI0€ OT OCHOBHOM YaCTOTHI.

OCHOBHAA 50I'n 60 '
23 TAPMOHUKA 100 I'g 120 I'g
31 TAPMOHUKA 150 T'g 180 I'y
45 TAPMOHUKA 200 I'g 240 I'g
52 TAPMOHUKA 250 I'g 300 I'g
U T.J. U T.J. U T.JI.

I'APMOHMUKMU, ITPOU3BOJUMBIE TEHEPATOPOM

I'enepaTopsl nepeMEHHOr0 TOKa MOTYT CaMH CO37aBaThb FApMOHUKU B 3aBUCUMOCTH OT criocoba
BBIMOJIHEHUsSI OOMOTKHM. MaKCHMalbHBI YpPOBEHb 3JEKTPUYECKOTO IIyMa, CO3/1aBaeMbli
mamuHamu, Tumutapyetcs CCITT. CCITT — Mexaynaponnsiid Tenerpadusnii u TenedoHHBIN
KoncynbratuBnbiii Komuter. MamuHHble CTaHAAPTH ONPEIEIAIOT TOMYCTUMbIE BEIUYHHbI TaK
Ha3biBaecMoro KOO®O®UIUEHTA TEJIE®OHHBIX ITIOMEX (THF).

TAPMOHUMKH, IPOU3BOJIUMBIE HATPY3KOHN

['apmonuku HampspkeHuss (M TOKa) MOTYT TOSIBIATBCA B pe3yJibTaTe B3aUMOJEHCTBUS
HanpspKeHUs (WM TOKa) TeHepaTopa U ONPEJEIICHHbIX TUIIOB Harpy3ku. Hennuelinple Harpysku
B OCOOCHHOCTH BBI3bIBAIOT T'AapPMOHHUKH B ()OpMe KpPHUBOM NHUTAIOIIETO TOKAa W HAIPSDKEHUS.
lapMOHMKM HanpspKeHHsT U TOKAa HCKa)KalOTOCHOBHOE HANpsDKEHHWE M TOK TeHeparopa, B
pe3yabpTate 4ero ¢hopMbl KpUBOW CTAHOBUTCS OTIMYHOW OT YHUCTOM CHHYCOWIBI, TEHEPHPYEMOI
HEHArpyXE€HHBIM T€HEPATOPOM.

CYMMAPHBII KOY®PUIIUEHT 'APMOHUK

OTOT TEPMHH HCIOJIB3YyeTCS i 00O3HAUYEHHUS OTHOIICHUS KOd(p(UIMEHTa TapMOHUK (WiIH
CyMMBI aMIUTHTY/]l TApMOHHUK) K OCHOBHOM aMIUTUTY/Ie ISl JaHHOU (opMbl KpuBoid. CyMMapHBIT
K03(pPHULIMEHT rapMOHUK BBIpa)KaeTCsl B MPOIIEHTaX. B ompeneneHHbIX 00CTOATENbCTBAX, KOT/AA
Kakass-HUOY1b OJIHa TapMOHMKA MPEBATIUPYET, 3Ta TAPMOHUKA JTA€TCs B BUJE MPOIICHTA, TO €CTh
10% TpeTbs rapMOHHMKA.

[Ipenensl AOMyCTUMOro CyMMapHOro Kkod(d¢duiveHTa TapMOHHMK KpHUBOW NHUTaHHUS YacTo
3a1at0TCA MOJIB30BATCIAMU YYBCTBUTCIIBHOT'O O60pyILOBaHI/I$I.

TunoBoi cyMMapHbIii KOO(QGUIIMEHT FapMOHUK IS AIEKTPUUYECKOro reHeparopa okoio 1,5%.

AMILJIATYJTHBIA KO ®OUIIUEHT

OTO OTHOLIEHWE BEIUYMHBl AaMIUIUTYAbl K CpPEIHEKBAJIpaTH4ecKoil BeauuuHe (OpMbI
NePUOTUIECKO KpUBOW. [lJIsT YMCTON CHHYCOWIBI aMIUTUTYAHbIH Kod(duuumeHt paseHn 1,41.
AMIUIMTYIHBIH KO3 GUIMEeHT Oonbiuui, yeMm 1,41, mpeuMyIecTBEHHO O3Ha4yaeT HCKaKeHHE
YUCTOM CUHYCOHU/IbI YETHON TapMOHUKOM.
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IF'APMOHHNYECKOE UCKAKEHUE

Hckaxaromiee aeliCTBHE TapMOHUK Ha YUCTYIO CHHYCOUIY MOYKET UMETh IPUYMHON JIeHCTBHUE:
e HEYETHBIX TAPMOHHUK
3TO 0YEHB pacTpocTpaHeHHBIH () (HEeKT HEMMHEHHBIX Harpy30K, 45% TpeThsi rapMOHHUKA
— 9TO OOBIYHOE SIBJICHUE TPH TAKKX HArpy3Kax.
e YETHbBIX TAPMOHHUK
e HEYETHBIX U YETHBIX TAPMOHUK

JIro6ast u3 Tpex (HopM HCKaKEHHUI MPUBOAUT K TOMY, UTO U3MEPUTENIbHBIE TPUOOPHI,
UCTIONB3YIONINE CPeTHIE 3HAUCHHS, IIOKa3bIBAIOT HETMPaBUIIbHbIC Pe3ybTaThl. HeueTHbIe
rapMOHUKH Oo0Jiee pacpOCTPaHEHBI B HArPy3Kax 3JEKTPOreHepaTOPHBIX YCTaHOBOK.

TOK B HEUTPAJIU

Bce HeueTHbIE TapMOHUKY CKIIAIBIBAIOTCS B B HEUTpAJIM MPHU COeAMHEHNH 3Be3101. Tak, mis
CHUCTEMBI C T€HEpaTOPOM, COEIMHEHHBIM 3BE3/101, MUTAIOIIUM HEIMHEHHYIO HArpy3Ky, TOK B
HEUTpasu TOJKEH COJIepKAaTh OCHOBHYIO M BCE HEUETHBIE TAPMOHHKH, IpuOIu3nuTensHo 135%
OCHOBHOTI'O TOKa.

I[Tpu BEIOOpE MPOBOIHMKA HEUTPAIU IPH COETMHEHNH 3BE3/I0M BCETJa paCCUUTHIBAIOT, YTO TOK B
HelTpanu Oy/eT BbI3BaH Harpy3Koil, KOTopas IpOM3BOJUT FTAPMOHUKH.
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HUCKAXEHHUE BTOPOM TAPMOHUKOU
Ha pucyHke nmoka3zanbl OCHOBHasi rTapMOHUKA, BTOpasi TApMOHUKA U pe3yJIbTUPYIOIIAst OT

OCHOBHOW U BTOPOU rapMOHUK.
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454
OOparuTe BHUMaHUE, YTO YETHBIE TAPMOHUKH «3a0CTPSAIOT» MIMKU OCHOBHOM CHUHYCOU/IbI U
YBEJIMYUBAIOT aMIUIUTYAHBIN KO3()PUIIMEHT. DTO 0UEHb HEOOBIYHO /171l TEHEPATOPHBIX

YCTaHOBOK.

HUCKAXEHUE TPETBEM TAPMOHUKOMN

Ha pucynke nokazana oCHOBHasi TapMOHHKA, TPEThS TAPMOHHKA U PE3YJIbTUPYIOIIAasi OT

OCHOBHOW U TPEThEN TapMOHHUK.
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O6paTI/ITC BHUMAHHUC, YTO HCUCTHBIC TAPMOHHUKU ACIIAIOT ITUKU OCHOBHOU CUHYCONbI

(IIJIOCKMMH» U YMCHBIIAIOT aMHHHTYHHBIﬁ KOS(l)(l)I/IHI/IeHT.
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BATAPEN

barapeun M0OXHO KjIacCUPUIMPOBATH 10 IPUMEHEHUIO U THITY.

IHPUMEHEHUME

THII

['myGokoro paspsina.

Jlnst mycka ABUrartesie A IpUMEHEHUs B cucTeMax OecrepeOoitHOro muraHus.
Cpennero paspsna.

JInst aBapUitHOTO OCBEILICHUS U TSl TEJIEMETPHUH.

Cnaloro pa3psna.

JUist moKapHOM CUTHANU3AIMK U IPYTHX CTa00TOYHBIX TPUOOPOB.

CBHHIIOBO-KUCIIOTHBIE
CBUHIIOBO-CYPbMSIHOM WMJIM CBHHIIOBO-KAJIBIIUEBBIN CIUIAB UCTIONB3YETCS IS DJIEKTPOIOB
U CepHas KHCIOTa B KauecTBE OJJIEKTPONIUTA. B CBUHIIOBO-KHUCIOTHBIX Oatapesix
ANEKTPOJIUT YYaCTBYET B XUMHUYECKOW pEaKluu, KOTOpas CO3JaeT 3JIEKTPUUYECKHM
noteHuuan osneMeHTta. lloggepkaHue ONTUMaNbHOW TMJIOTHOCTH M TEMIIEpPaTyphI
AJIEKTPOJIMTA KU3HEHHO BAXKHO JUTSI pabOTHI OaTapew.
CBHHIIOBO-KHCIIOTHBIE OaTapeu, B CBOIO OUYEPEb MOAPA3ICISIIOTCS HA BEHTUINPYEMbIE U
TepPMETUYHBIE B 3aBHCUMOCTH OT 3JICKTPOJIUTA.
O Bentunupyembie CBUHIIOBO-KHCIOTHBIE OaTapen
Ot Garapen TpeOYIOT MEPHOAMYECKON JTOJWBKU JUCTHIUTMPOBAHHOW BOJBI JIJIS
HOpMalnbHOM paboThl. Bentunupyembie snemeHThl THHa [lmante mpu
HaJUIeKaIeM yxoje MoryT padoTats 20 siet u 6oJee.
0 T'epmernyHbBle CBUHIIOBO-KHUCIIOTHBIE OaTapen
Otu 6artapen WM CHAOXKEHBI TOTIOJIHUTEILHON 3JIEKTPOIUTUYECKON BaHHOM, HITU
TpeOyIOT MNEPUOAMYECKOTO  JOJUBAHUS BOABL.  DJEKTPOJIUT CMEIIAH C
TUKCOTPOITHBIM TeJieM, KOTOpPbI MMEeT CBOMCTBA PEKOMOMHALMU Ta30B. DTH
OaTtapen He TPeOYIOT OOJBIIOTO OOCTYKMBAHUS, HO BPS JIM MOTYT CIIY)KHTh Tak
&Ke JIoNro, Kak Oatapeu BeHTWIMpyeMoro tumna. ['epmerndnbie OaTaper MMEIOT
BBIIYCKHOE YCTPOMCTBO I MPEAOTBPAILlEHUS] B3pbIBa B Clly4yae HEMpPaBUIHLHOIO
oOparteHusl.
Hukens-kagmuessie (NiCad)
[TonoxxutenpHble MIACTHHBI HUKENb-KaJMHUEBBIX OaTapeld M3rOTaBIMBAIOTCS U3
THIPOKCU/Ia HUKEIS, OTPULATENIbHBIC TUIACTHHBI — M3 THAPOKCHIA KaaMUs. DIIEKTPOIUT
HE Y4acTBYeT B XMMHUYECKOM peakiliu, a TOJIbKO MEPEHOCUT 3apsil.

M3 MmHOrHMX CyHICCTBYIOIIUX TUIIOB 68.T8.p6ﬁ, B 'CHCPATOPHBIX YCTAHOBKAaX B OCHOBHOM
HCIIOJIB3YIOTCA CBUHIIOBO-KHUCJIOTHBIC U HUKCIIb-KaIMUCBbLIC 6aTapeH.

barapeu, ciyxamue s 3amycka T€HEpaTOPHBIX arperaTroB, MEYaJbHO U3BECTHBI HEOPEKHBIM
oOpamenueM ¢ HUMH. batapen — oaHa W3 HamOolee pacpPOCTPAaHEHHBIX MPUYUH OTKA30B
TeHEPAaTOPHBIX YCTAaHOBOK. boJjblioe BHUMaHHE NOHKHO OBITH YJIENEHO MPAaBHILHOMY YXOAY H
oOcimyXuBaHWIO Oarapell TeHEepaTOpPHOM YCTaHOBKH. barapem B TIeHEpaTOPHBIX YCTaHOBKAX
CIIy>KaT IS 3allyCcKa arperaTta M JJisl yIpaBlieHHs, HEOpexKHOoe oOpalieHue ¢ TeMH U JAPYTUMH
MOYET MPUBECTU K aBAPUU BCEH CUIIOBOM YCTAHOBKH.
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PEKOMEHJIAILIMU 110 3AITYCKY

FOC (Komurer [loxapHHMKOB) pEKOMEHIyeT UMETh JBE OTACIbHBIC OaTapeu sl TEHEPaTOpPOB,
CTOSAIIUX B TOpSIYEM pe3epBe, Kaxkaas W3 KOTOPHIX CMOcoOHAa OOeCHevnTh IO IIeCTh
MOCJIEI0BATENbHBIX MONBITOK MyCKa MPOJI0JIKUTENBHOCTBIO 15 cexynn npu 4°C.

NFPA (Hamumonanwsnas IIpotuBomnokapHas Accolpanusi) peKOMEHIYeT UMETh JBE OTAEIbHBIC
Oatapen sl TEHEPATOPOB, CTOSIIIUX B TOpSYEM pe3epBe, Kaxaas W3 KOTOPBIX CIIOCOOHA
o0ecreynTh MO JBEHAALATh IOCIEJI0BATENbHBIX MOMBITOK IMyCKa MPOAOKUTENBHOCTHIO 15
cexyHza mipu 4,5°C.

Heo0xoanMo Beerzia KOHCYJIBTUPOBATHCS C MECTHBIM 3aKOHO/IATENIbCTBOM MO TPEOOBAHUSM,
IPEABABISIEMBIM K 3aIyCKY PE3EpPBHBIX T€HEPATOPOB.

3APSIJI BATAPEN

st HopManbHOM pabOThl aKKYMYJIITOPHBIX HEJB3sI IOy CKaTh, YTOOBI CTETICHB 3apsKEHHOCTH
6arapeit 6bu1a MeHbLIe 10%.

3apsn Oarapeil Ha TEHEPAaTOPHBIX YCTAaHOBKAX MPOU3BOMUTCS C IMOMOINBIO TPHBOAMMBIX
PEMEHHBIM ITPUBOJIOM 3apSITHBIX TEHEPATOPOB U CTATHYECKUX HJIM IMUTAEMBIX OT CETH 3apsAHBIX
ycTpoicTB. CeTeBble 3apsIHble YCTPOHCTBA MOTYT UMETh CTAOMJIM3AIMIO WU TI0 HANPSHKEHHUIO,
Wy 1o Toky. Hamo m30erath nemeBbIX 3apsIHBIX YCTPOMCTB CO CTaOMIM3ALMEH 1O TOKY, TaKk
KaK TPOCThIE CXEMbl TOKOBOW CTAOWMIIM3AIlM MOTYT NPUBECTH K TEpe3apsay U «3aKUTIaHHIO»
craprepHbIX Oatapeil. [Ipu3Haky KUMeHUs — Ype3MepHOEe HaNpsDKEHHWE Ha BBIBOJAX Oarapew H
CHIDKEHHE YPOBHS 3JIEKTpONUTa. [IpearnouTuTeNbHbIN METO 3apsiia — 3apsi CO CTaOMIn3aIen
1o HanpspkeHuto. [Ipr 3ToM 3apsy aeMeHTa KOHTPOJIUPYETCs BETMYMHOM 3apsIHOTO TOKa, TakK,
9YTO KOT/Ia JJIEMEHT JOCTHIaeT 3apsDKEHHOTO COCTOSHUS, CXEeMa 3apsiIHOTO yCTpoicTBa
IpeKpariaeT mojaady 3apsJHOTro ToKa B OaTapero.

BenTnimpyemseie I'epmernynbie Huxeinb-
CBHHIIOBO-KHMCJIOTHBbIC | CBHHIIOBO-KHCJIOTHBIE KaJMHeBbIe
[lopnepxanue 3apsga | 75% 75% 50%
Ha YPOBHE
Bydepnsiii momzapsin 2,25-273 2,25-227 1,35-1,5
pu B/anement B/anement B/>nement

[lomzapsn npu

2,75 B/anement

He pexomennyercs

1,6 B/anement

Bennunna Toka 3apsga

7% OT eMKOCTH

10% oT eMKOCTH

KomnmnuectBo 6 6 10
3eMeHToB g 12 B
KomxnuectBo 12 12 19

31eMeHTOB g 24 B

Barapen 10KHBI OBITH (PU3NYECKH N30JIMPOBAHBI OT SJEKTPUIECKUX CHUCTEM, B KOTOPBIX MOTYT
BO3HUKHYTb UCKpBI. VICKpBI MOTYT BOCIUIaMEHUTh T'a3bl, BBIACISIOMINECS MIPH 3apse OaTtapeil.

IDPEKT ITAMATHU

Huxkenb-kagmueBpie 0aTapen IEMOHCTPUPYIOT HeXenaTeabHbIH 3 dekT, korma 6arapero
HEBO3MOKHO 3apsAIUTh J0 MOJIHOM eMKOCTH, €I MPEXKIE He pa3psiuTh €€ NOTHOCTbIO.
Jpyrumu ciaoBaMu, 4TOObI IOJTHOCTBIO 3apsIUTh HUKEJIb-KaIMUEBbIE OaTapen, HYKHO UX CIiepBa

IMMOJIHOCTBIO pa3psAAAnUThb.
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OHEPAI.[PIOHHI)Iﬁ YCUWIUTEJb

3TO 3NIEKTPOHHBIN NPUOOP, SABIAIOLINICS HHTETPAIbHON MUKPOCXEMOH, BKIIOYatoIeH B ce0st
MHO€ECTBO TPAH3UCTOPOB. DTO HanboJIEe IUPOKO UCIOIb3yEMasi COCTABHAS YaCTh MHOTHUX
aHaJIOTOBBIX AJIEKTPOHHBIX cxeM. Ero o0o3HaueHue:

+ ITATAHMA
HEMHBEPTUPYIOIIMH
BXOA +
- BbIXOA
WHBEPTHUPYIOILUA -
BXOA
- IATAHUWA

OOBIYHO JUIS IPOCTOTHI LIETIM MUTAHKS HA CXeMax OIycKaroT. OnepanoHHbIH yCHIUTENIb — 3TO
YIPAaBIIEMBIA HAIPSDKEHUEM UCTOYHHK C IBYMS BXOJAMH, BBIXOJHOE HAIIPSKEHUE KOTOPOTO
IIPONOPLMOHAIIBHO PA3HOCTH MEXKAY ABYMS BXOJHBIMU HAIIPSKCHUSAMH.

PASHOCTB MEZKOY
BXOAHBIMH HAITIPAAKEHHAMHA
A

» BHIXO/
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EBPOIEVICKOE 3AKOHOJATEJIBCTBO

st cooTBeTcTBHs EBporielickoMy 3aKOHOIATENLCTBY 000pynoBanue, mpoaaBaemoe B EC,
JOJKHO uMeTh MapkupoBKy CE.

MapxkupoBka CE — 3T0 TEXHUYECKHI «IaCIIOPT», KOTOPBIN 03HAYAET, YTO MPOILYKT
COOTBETCTBYET BCEM COOTBETCTBYIOIINM J{upekTruBaMm, KoTopsie TpeOyoT MapkupoBku CE.

JlupexTrBa sBJISIETCS YaCThIO 0053aTENLHOTO K UCMIOJIHEHUIO EBpOIelickoro 3akoHOIaTeNbCTBRA,
UCTIOTHEHHE KOTOPOTro 00ecledyrBaeTCsl MOCTAHOBICHUSMHU W 3aKOHAaMHU BO BCEX CTpaHaX-
yineHax. Kaxnas cTpaHa qoipkHa mepeBecTd JMpEeKTHBY W 3aMEHHUTHh €M CBOM COOCTBEHHBIC
3aKOHBI, KOTOPBIE COOTBETCTBYIOT 3TOM J[UpekTuBe.

Ee nenbto sBisiercss obecrieueHne CBOOOAHOTO IBUMKEHHS OE30MACHBIX U OTBEYAIOIIUX CBOEMY
Ha3HAUYCHUIOTOBAPOB, Kak BHYTpHU EBporneiickoro Coro3a, Tak U MOCTYIAIOIINX U3BHE.

MapxkupoBka CE HE sBnsercsa 3nakoM kadectBa u HE o3Hauaer, 4To ObUIH BBINOJIHEHO KakKoe-
1100 TECTUPOBAHUE UM CEPTUDUKALIMSL.

JIMpeKTHBBI, MPUMEHsEMBbIE K T€HEPaTOPHBIM arperaram:
MAIIIUHBI 89/392/EEC

HU3KOE HAIIPAKEHUE 73/23/EEC
IJIEKTPOMATI'HUTHASA COBMECTUMOCTD (OMC) 89/336/EEC
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JANPEKTHUBA «MAHIUHBD»

B cooTBeTcTBHM C 3TOW JTUPEKTUBOM, MOCTABIIMKHA B EBpOMe AOKHBI PEIINTh, TOCTABISAIOT JIU
oun MAHIMHBI, na xotopsie pacnpoctpanstorcs ee npaswia, uai KOMIIOHEHTBI B
COCTaB€ MAaIIIMHBEI.

B cootBercTBUHM ¢ [JupekTuBoi « MammHbD MOCTABIIMK MAIIWH IOJKEH MOCTABUTh HA MAllUHY
mapky CE n npunoxuts JEKJIAPAIIUIO O COOTBETCTBHUH.

[ToctaBuiuk KOMIIOHEHTA, yacTtu MammHbl, KOTOpas NpelHa3HaueHa A BKIIOYEHHUS B
JIPYTYI0 MalluHy, JIMOO CMOHTHpPOBaHA Ha Ipyroi mamuue st oopazoBanus MAIIMUHDBI, na
KOTOPYIO pacnpocTpaHstoTcs npasuia, gomkeH Beimucats JEKJTAPAIIMIO BKIIFOYEHMUSA.
Ecnu Beimucana nexmapans BKIIOYEHUS KOMIIOHEHT MOXKET He UMeTh MapkupoBku CE.

JAEKJIIAPALIUSA O COOTBETCTBHUM nomkHa BKIIOYATH CIIEAYIONIEE:

HasBanue u agpec KOMIaHUH.

Onucanye MalIuHbI, BKIIOYAIOIIEe €€ TUI U CEPUMHBIN HOMED.

Bce mpaBuia, TpeOoBaHHMSIM KOTOPBIX OTBEYAET MaIllMHA, BKJIIOYAs, €CIH TpeOyercs,
MOJITBEPIKJICHUE COOTBETCTBHSI OCOOBIM TpeOOBaHUSAM OE30MACHOCTH C JK3EMIUISIPOM,
KOTOPBIN noaBeprayics nmpoepke no metoauke EC.

JlaHHBIE TIO BCEM OZI00PEHHBIM HCIOJIb3YEMbIM BEIIECTBAM M HOMEp cepTudukara 0o
ucneiTanusax mo metoauke EC.

Ecim tpebyercs, naHHbIe 0JJOOPEHHBIX BEIIECTB, COACPIKAIINE TEXHUICCKOE OITUCAHHE.
CIHCOK UCTIOIB30BaHHBIX TAPMOHU3UPOBAHHBIX CTAHIAPTOB, HITH JAPYTUX
UCIIOJIb30BaHHBIX CTAHJIAPTOB U CHeIU(UKAIUI.

PacmmmdpoBka moamnucu ynoaTHOMOYEHHOTO JIHIIA.

JAEKJIAPALIUSA BKJIFOUEHUS nomxHa comepkath:

JlaHHbIE 0 KOMITAaHUU.

Ornrcanne MalivHAbI.

Ecnu tpeOyercsi, naHHBIE OI0OpEHHBIX BemecTB 1 Homep ceptudukara EC.

Ecnu tpeGyetcs, nanHbIe 0JJOOPEHHOTO BEIIECTBA, K KOTOPOMY OBLIO TOCTAHO
TEXHUYECKOE ONUCAHHE.

Ecnu tpebGyercs, CIMCOK UCIIOJIb3YEMbIX 3aMEHEHHBIX TAPMOHU3UPOBAHHBIX CTaHIapPTOB.
[IpenocTepexennue 0 TOM, YTO MallIMHA, YACTbIO KOTOPO SBJISAETCS JaHHBIA KOMIIOHEHT,
OyneT o0CIyKUBaThCA, TOTBKO €CIIM OHAa UMEET CepTU(UKAT O COOTBETCTBHUHU.
PacmmmdpoBka moanucu ynoTHOMOYEHHOTO JIHIIA.
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JUPEKTHUBA «HU3KOE HANIPA’KEHUE» (L.V.D.)

JupextuBa «Hu3koe HanpspKeHHE» OTHOCUTCS KO BCEMY JIEKTPHUYECKOMY H JJICKTPOHHOMY
o0opynoBaHuio, nMerolieMy padbouee Hanpspkenue 50 — 1000 B nepemenHoro toka uimu 75 —
15000 B nocTostHHOrO TOKA.

[IpousBoauTeENs OTBEYACT 32 OOECIIEUEHNE COOTBETCTBHS 000y IOBaHHS TPEOOBAHUSIM ITPABHII.
9to gocruraercs coctaBieHneM IEKJTAPALIMN O COOTBETCTBHMU u ycraHoBKOM
mapkupoBku CE Ha u3nenue win ynakoBKy.

Jlg nmocraBiiyka KOMIIOHEHTOB B JlupektuBe «Hu3koe HanpskeHHe» HET SKBUBAJICHTA
JAEKJIAPAIIU BKJIFOYEHMUMSI 1 Het TpeboBanus mapkupoBku CE k npoaykuun
JEKJIapaliu O COOTBETCTBUHM.
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JEKTPOMAI'HUTHAS COBMECTUMOCTbD (OMC)

DJeKTpOMarHuTHas MHTEPPEPEHIHsT - ITO XapaKTEPUCTHKA, KOTOPYI0 UMEET Kakaas 4acTh
DIIEKTPUYECKOTO M DJIEKTPOHHOrO ammapata (a (akTH4ecku BCe, YTO MPEAHA3HAYCHO s
MIPOBOJMMOCTH U PACIIPOCTPAHCHHSI DJIIEKTPOMATHUTHBIX TIOJIEH — OOIBIIMHCTBO METATHYCCKHX
00BEKTOB).

Jns Toro, 4toObl mpoaaBath npoayknuio B EC Heo0XoauMo, 4ToOB! BBIOIHSUIUCH TPEOOBaHUS
eBpomneiickoit nupektusbl o OMC (89/336/EEC).

B COOTBCTCTBUU C eBpOHef/'ICKI/IM 3aKOHOAAaTCIbCTBOM, JIMIIO, BBOJAIIICE 4YaCThb arperaTa B
paboTy, OTBEUYaeT 3a COOTBETCTBUE 000PYI0BaHUS MECTHOMY 3aKOHOAATENbCTBY 110 DOMC.
Ha HpaKTI/IKe 3TO OTHOCHUTCA K OHpeI[eJ'IeHHI)IM OTBCTCTBCHHBIM 4YacCTiaM reHepaTopHoro
arperaTa:

e CHCTEMBI YIIPABJIEHUS

e 3AIIUTHBIE PEJIE

e PEI'YJSTOPBHI OBOPOTOB

e CHUCTEMBbBI APH (ABTOMATHUYECKOI'O PET'YJIMPOBAHMUSI

HAIIPSIDKEHMSI)

e JATUYHUKH

e YCTPOUMCTBA 3APSIJIA BATAPEN

e CHCTEMBI HCKPOBOI'O 3AKUTAHUSL, ECJIM UCITOJIB3YIOTCS

EBporeiickoe 3aKk0HOATEIbCTBO MPEMICHIBACT, UTO BCE AIEKTPUUECKOE U AIEKTPOHHOE
000pyTI0BaHUE JOJKHO OBITH CKOHCTPYHPOBAHO TaKUM 00pa3oM, 4TOOBI:

° ypOBeHL SJICKTPOMArdHMTHBIX ITOMEX, IPOU3BOJUMBIX UM, HC NOJIKCH MMPCBLIIATH
YPOBHSI, JOMYCTUMOTO JIJIsl HOPMAJIBHOM pabOThI paino U TEICKOMMYHHKAIIMOHHOTO
000pYyIOBaHUS M IPYTUX arperaros.

e ArperaT 10JKE€H UMETh COOTBETCTBYIOILINIM ypOBEHb BHYTPEHHEN IOMEX0YCTONYUBOCTH,
9TOOBI OBITH CTOCOOHBIM HOPMAJILHO padOTaTh.

He cymecTByeT cienianbHbIX CTAaHIAPTOB AJI TeHEPATOPHBIX YCTaHOBOK. O0IIMe CTaHAapThI
NPENUCHIBAIOT IPUEMIIEMbIE paboUure YpPOBHH IS

e KOHJIYKTHUBHOM YYBCTBUTEJIBbHOCTH

e YYBCTBUTEJIBHOCTHU K PAIMOU3JITYYEHUIO

e HEBOCIHIPUMMYHNUBOCTU K PAAUOU3ITYYEHUIO

e KOHIYKTUBHOMW HEBOCIHPUMMYHUBOCTHU

OO0mme cTanmapThl, KOTOPBIE MOTYT B OOIIEM ClTydae ObITh IPUMEHEHBI K TeHEPaTOPHBIM
yCTaHOBKaM:
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BSEN 50081-2 O6mmwme HopMmbI BeIOpoca i1t OMC npor3BOJACTBEHHOM CPEIBI.
BS EN 50082-2  OOGmmume HOpMBI HeBOCTpUUMUYUBOCTH 17151 DMC Mpou3BOICTBEHHOM CpEIbI.

EcTb TONIBKO HECKONBKO OOIIETPU3HAHHBIX CIIOCOOOB COOTBETCTBOBATH €BPOIIEHCKON TUPEKTUBE
no OMC. Ha npakTuke KIt0ueBbIM SBJISIETCS TOKYMEHT, IEMOHCTPUPYIOUIUH COOTBETCTBUE
uznenust oomum ctanaapram no IMC. Pekomenayemblii MiaH Juist cOOTBETCTBUA 1o DOMC
JIOJKEH COJIEPKATh CJIEAYIOIEE:

e [lonutuky nocrasmuka no SMC

JIuno, oTBeyaroliee B KOMIIAHWH 32 BBIMOJHEHHE TOTUTHKU 10 DMC U pa3inuyHbIX
acnekToB miuaHa no OMC

OxBaTbIBaeMbI€ MJIAHOM U3JIEIHS

Kaxk O6yner mpoBenena ceprudukanus

CrangapThl Ha KaXKI0€ U3JeNne

Crucku Bcex OTIENIOB U CChUIKA Ha MPOLEAYPhl KOMIIAaHUU

Kakoii KoHTposib MOTpedyeTcsi B OTHOIICHUHU CYOMOIPSAYUKOB.

Kakwue ucnbiTanus MOTYyT OTPeOOBATHCS U II€ OHU OyAyT MPOBOJUTHCS

Jl711 HOMEHKIIaTyphl IPOAYKIIUH 000CHOBaHKE BbIOOpA TE€X U3JIENIUN, KOTOpBIE OyayT
UCTIBITBIBATHCS

e KonuuecTBo BpeMEHH Ha KaXayIO ONEpaIUio

[Ipu cepTudukanum reHepaTOpHbIX YCTAHOBOK HY>KHO CJIEZIOBATH OJTHOMY U3 JIByX
OOIIETTPUHATHIX MyTEH:

e CAMOCEPTHOUKALIUA

31ech MHII0, BBOAAIIEE TE€HEPATOPHYIO YCTAHOBKY B pa0dOTYy, BBIAACT JEKIAPAIUIO O
COOTBETCTBUH, OCHOBAaHHYIO Ha UCTIBITAHUSX, TIPOBEICHHBIX UM, U Ha TEXHUYECKOM
000CHOBaHUH, KOTOPOE JCTATU3UPYET, KaK TeHepaTOpHas yCTaHOBKa Oyaer
COOTBETCTBOBATh TPEOOBAHUSIM 3aKOHOAATEIIBCTBA (7151 ’TOTO MOKET HCITOJIH30BATHCS
Texunueckuit Daiin).

njin

e CO3JAHUE TEXHUYECKOI'O ®AMJIA

31ech JA0Ka3aTeabCTBa COOTBETCTBHS BMECTE C TEXHHMUYECKMM OOOCHOBAaHHMEM, KOTOPOE
JIeTalM3upyeT, KaKk TeHepaTOpHas  yCTaHOBKAa  COOTBETCTBYET  TpPeOOBAHUSM
3aKOHOJIATEIbCTBA, TPEABSABIISIIOTCS HA YIIOJTHOMOUYEHHYIO UCTIBITATENbHYIO CTAHIIUIO TSI
OLICHKH M JATLHEHUIITNX UCIIBITAHUM.

Pazpabotku i coorBercTBUs 0 DMC He ABIAIOTCS BeeoOIIel NpakTUKOW, MHOTHE MPUOOPHI
u 0e3 3Toro paboTarT B JOMYCTUMBIX Ipeaenax. Tonbko NpU COEIUHEHHH BMECTE B OJIHY
CHCTEMY MX COBMECTHasi paboTa MOXET MPOU3BECTH IMOMEXHU, KOTOPBIE MPEBBICAT IOMYCTUMBIE
nperenst no OMC. Hecmorps Ha 23TO, €IMHCTBEHHBIH pPEKOMEHIOBAHHBIM  CrOco0
COOTBETCTBOBATh OOIIMM CTaHJapTaM (OTIMYHBIA OT MCIBITAHUS CHUCTEMBI LIETUKOM) — 3TO
UCTIOJIb30BaTh KOMITOHEHTHI, COOTBETCTBYIOLIHE OOIIMM CTaHJapTaM.
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CoenvHeHUs SKpPAaHUPOBAHHBIM IPOBOJOM M 3a3e€MJICHHE JOJKHO OBITh BBIIOJHEHO Kak
MOJIO’)KEHO W B COOTBETCTBUU C MHCTPYKIUSMHU HM3TOTOBHUTENCH BO M30€kKaHWE NMPUBHECCHUS B
ANEKTPUYECKYIO CUCTEMY CIIy4alHbIX NEPEeJaTYIUKOB UIN PUEMHHUKOB.

OMC — oueHb CII0KHBII BOIIPOC U C TOUKHU 3PEHUS KOHCTPYUPOBAHUS, U C TOUKH 3PEHUS
3aKoHoJaTenbcTBa. OOpaTUTECh B yIIOJTHOMOYEHHBIE OPraHbl MECTHBIX BJIACTEH Ui MOIY4YEeHUs
1o ipoOHOM nH(pOpMaLK 0 MECTHOM 3aKoHoAaTeascTBe 00 OMC.
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ECTECTBEHHBIE MAT'HUTBI

B npeBHue BpemeHa ObUIO OOHApYyXEHO, 4YTO OINpPEACICHHBIH KaMmeHb (MarHeTuT Fe;Oy),
KOTOpBI TEPBOHAYAJIBHO HAXOAWJIM BO3JIe JpEeBHEro roposna Marnesus B Manoii Asum,
o0JasaeT CBOMCTBOM MPUTITUBATh MEJIKUE IPEAMETHI U3 XKene3a. ['peKku Ha3bIBallu 3TOT KaMEHb
MarHeTuT — B JaJIbHEUIIIEM MarHuT.

[Tepen stuMm apeBHue kuTaimpl okoio 2000 et Ha3aa 3aMETHIIU, YTO KOTJA MOJ00HBIC KaMHU
CBOOOZHO TOJBEIICHBI, WM TIABAIOT HA JIETKOM TMpPEIMETEe B COCYIE C BOAOW, TO CTPEMSTCS
3aHATh TOYHOE IIOJIOXKEHHE [0 OTHOLIEHMIO K Ty — ceBepy. BeposTHo, kuraiickue
MOpeIUIaBaTeNid MCMHOJb30BAIM KYCKM MAarHeTura, IUJIaBalollMe Ha KyckaXx JepeBa B
HAIOJIHEHHBIX BOJIOH COCYy/axX, B Ka4yeCTBE NMPUMHUTHBHBIX KOMIAacoB. B 3To Bpemst Obuio He
U3BECTHO, YTO 3eMJISi caMa JIEHCTBYET KaK MAarHUT, a CIOCOOHOCTh €CTECTBEHHBIX MAarHUTOB
[IOBOpAuMBaThCA B HAIPAaBIECHUU CEBEpa BbI3BaHA MarHetusmMoMm 3emiid. K 3TuM kamMHsAM
OTHOCWJIUCH C OIpEeTICHHBIM 0JaroroBeiiHbIM TpeneToM. M3-3a TOro, 4To KyCOYKH BEIIECTBa
UCTIOJTb30BAJIMCH KaK KOMITAachl, nx HaszbBanmu mo-aHriauiicku LOADSTONES (umu Lodestones),
YTO 03HAYAET — MMy TEBOHBIA KAMEHb.

EcrectBennpiit Maraut — maruetut (“Lodestone”).

Kene3o craHOBUTCS MarHUTOM OoJiee JIETKO, YeM Apyrue MaTepuasbl, HO TaKK€ OHO TepseT
CBOI MarHeTH3M 0oJiee JErKo, TOATOMY MarHUThI U3 MSITKOTO KeJie3a Ha3bIBAIOTCS 8PEMEHHbIMU
maznumamu. [IpoMBIIIITICHHBIE MarHUTHI, WM HOCHIOAHHbIE MAZHUMBL, U3TOTABIUBAIOTCS W3
CIIELMAJbHBIX CTaJied WM CIUIABOB — HANpPUMEpP, aTbHUKO, KOTOPBIN AEIaloT B OCHOBHOM W3
ATIOMHUHMS, HUKeNs M KoOanbTa. Ha3BaHue moiy4ymsioch M3 MEPBBIX JABYX OyKB Ha3BaHUUN
KQXXJIOTO U3 OCHOBHBIX 3JIEMEHTOB, BXO/ISIIUX B €TI0 COCTAB.

AJTBHHEO- CTATBEHOH Gpycok

HckyccTBEHHBI MAarHUT

Kak y»e roBopwIoch BbIIIE, HCKYCCTBEHHBIE MATHUTBI MOYKHO Pa3ZciIUTh HA «MOCTOSTHHbIE» U
«BpeMeHHbIe», B 3aBUCUMOCTH OT UX CIIOCOOHOCTH COXPAHATh HANpPSHKEHHOCTh MarHUTHOTO
II0JIS TTOCJIE NPEKPAILEHUs NEHCTBUS HAMAarHMYMBAIOIIEH CUIIbl. 3aKaJICHHAs CTajlb U HEKOTOPBIE
CIUIaBbl OTHOCHUTEIBHO TPYJHO HAMarHW4YMBAIOTCS, M TOBOPUTCS, YTO OHU HMMEIOT MAJIYI0
NPOHMIAEMOCTb, TaK KaK CWIOBBIC JIMHHM MAarHUTHOTO IIOJII HE MPOXONAT WU
pacmpocTpaHsIoTCsl CBOOOAHO CKBO3b crajib(IIpoHHIIaeMocts - 3TO Mepa OTHOCHTEIBbHOM
CHOCOOHOCTH MaTepuajlia NPOBOAUTH CHUJIOBBIE JMHUM MAarHUTHOTO HOJS B CPaBHEHUM C
Bo3ayxoM). Takum o00pa3oM, MarHuThl, KOTOpbIe, Oyayudn OJHAKIBl HAMarHUYCHHBIMH,
COXPAHSIIOT OOJIBILIYIO YACTh HANPSKEHHOCTH MarHUTHOTO TOJISI — «IIOCTOSIHHbIE» MarHUTHI.
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[TocTosSTHHBIE MAarHUTHI NTUPOKO HCIOJB3YIOTCSA B JJICKTPUYCCKHX HM3MEPUTEIBHBIX MPUOOpax,
TeneOoHHBIX TPyOKax, BO3OYAUTEISIX T€HEPATOPOB MEPEMEHHOTO TOKA, TPOMKOTOBOPHUTEINSAX U
Maraero. HampoTuB, Marepualibl, KOTOPbIE OTHOCHTEIBHO JIETKO HAMAarHUTHTh — TaKWe, Kak
MSTKOE JKENIE30 U OTOMOKCHHAs KPEMHHUCTasi CTalbh — HAa3bIBAIOTCS MaTepUAaMU C BBICOKOIi
NMPOHUIIAEMOCTHI0. Takne Marepualibl OCTaBJISIOT TOJHKO MAIYIO OO0 HaMarHHYEHHOCTH,
1OCJIE TOTO, KaK MpeKpamaeTcs ACHCTBUE HaMarHUYMBAIOUICH CHIIBI — CIICIOBATEIbHO, TAKUE
MarHWThl HA3bIBAIOTCS «BPeMEeHHbIMH». KpeMmHucTas craqh W TOJOOHBIC MaTephabl
UCTIOJIB3YIOTCSL B TpaHCpopMaropax, TIe HAMarHMYEHHOCTh BCE BpPEMSI M3MCHSETCS, M B
reHepaTopaX W JBUTATENSAX, T/ HAMPSDKCHHOCTh TIOJIEH MOXET OBICTPO HW3MEHSTHCA.
HamaraudeHHOCTBh, OCTaomasCsi BO BPEMEHHOM MAarHUTE TIOCJIE MPEKpAIICHUs JICHCTBUS
HAMarHWYUBAIONICH CWJIBI, HAa3bIBAaCTCSI OCTATOYHBIM MATHeTH3MOM. ToT ¢akT, 4TO BO
BPEMEHHBIX MarHUTaX OCTACTCS JaXKe MAJIOC KOJUYECTBO HAMArHUYCHHOCTH, SIBIISICTCS BaKHBIM
(hakTOpoM YBEIWYCHHS HAMPSHKCHHUS B CAMOBO30YKIAIONINXCS TeHEPaTOpax MOCTOSTHHOTO TOKa/
BO30YIUTEISX.
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HamarHutuB OIMH W3 3THUX CTalbHBIX OPYCKOB, MBI COPHEHTHPYEM HX MOJIEKYJbl B OJHOM
HaIpaBJIEHUH, OJHUM KOHIIOM Ha CeBep, APYTMM Ha ior. llepen HamMarHWYMBAaHUEM MOJIEKYJIbI
OpPUEHTHUPYIOTCS B OpyCKEe XaOTUYHO. DTO MOXKHO YIOJ0OUTH MOKYIKE KOPOOKH I'BO3/CH: KOTaa
BBl TOJIy4aeTe €€ OT MPOJaBla, TBO3AM JIe)KAT B HEW XaOTHYHO, 0e3 Kakoro-iudo mopsaka u
HanpasyieHus. YTo BbI MbITaeTeCh JOCTUTHYTh C MOMOINBIO MAarHUTa — 3TO PACIOJIOKUTh BCE
MarHuThl B OJTHOM HANpaBJICHHUH, TOJOOHO TOMY, KaK €Cli Obl pa3lIoOKUTh BCE TBO3IH B KOPOOKE
HUIANKAMHA B OJHY CTOPOHY M OCTPUSMHU B JIPYTYIO, T.€. YTOOBI BCE I'BO3AM YKA3bIBAJIU B OJHY
CTOpPOHY.

DTOro MOXHO JOCTHYb, MPOBOJIS JPYTrO MarHUT BIOJb BCErO CTAJIBHOTO OpyCKa B OJHOM
HaIpPaBIIEHUH, YTOOBI BCE MOJIEKYJIbI pa3BEPHYJIHUCH B OJTHOM HampaplieHUH. Mnu ecnu HamoTtath
BOKPYT CTaJbHOIO OpycKa 3JEKTPUUECKYIO0 KaTyIIKy M MPOIMYCTUTh MO HEW MOCTOSIHHBIN TOK,
KOTOPBIN JacT Takol ke 3G (HeKT, pacronokKUB BCE MOJICKYJIIbI B OJHOM HalpaBlICHUH.

Hepen HaMaroninBaHHUEM — Xa0TUYCCKOC PACIIOJIOKCHUC MOJICKYIJI.

7
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Hanpsokenne 6aTapen MPUIOKEHO K KaTyIIIKe,
HAMOTAHHOU Ha CTAIBHON OPYCOK.
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MATHETHU3M

['enepatopsl ABIAIOTCS NEPBUYHBIMA HCTOYHUKAMH SHEPIUHU IIEPEMEHHOTO TOKa. ['eHepaTopsl
npeoOpa3yroT MEXaHHUECKYIO SHEPTHIO BPAIIEHUs B AJIEKTPUUECTBO IPY TTOMOIIY MarHETU3Ma.
MarseTusm HHAYLIUPYETCsl TOKOM, ITPOTEKAIOIINM 10 IPOBOJHUKY .

MATHETHU3M U IPOTEKAHHUE TOKA

Korz[a TOK TCYET IO HNPOBOAHHUKY, MArHuMTHOC IIOJIC BO3HHUKACT BOKPYT IIPOBOJHHUKA. 910
MarHuTHOE ToJie (OPMHUPYET CEepUI0 KOHIEHTPUYECKUX KPYroB BOKPYT TPOBOJHHKA.
HaHpaBJ'ICHI/IC MArdvMTHOI'O IIOJId 3aBHUCUT OT HAIIPABJICHHA IMPOTCKAHUA TOKA IO MPOBOAHUKY.
Ecnu Tok BTekaet B mpoBoj (0003HavaeTcsi X), MArHUTHOE TOJIE HAMPABJICHO MPOTUB YaCOBOU
crpenku. Eciu Tok BeITEKaeT U3 MpoBoja (0003HAYAETCS «0»), MArHUTHOE TI0JI€ HAMPABIICHO T10
4acoOBOM CTpEJIKE.

A

LY
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SJIEKTPOMAT'HUTbBI

Jlnis yBenMueHsl MarHUTHOT'O TI0JIsl U3 IPOBOJIHUKA MOXKET ObITh C(hOPMUPOBAHA CEPUSl BUTKOB.
Taxoli mpoBOJHMK Ha3bIBaeTcs KaTynikoi. KaTymika Ha cxemax o003HayaeTcs Tak:

Korza nocrosHHOE HalpsHKEHHUE MPUIOKEHO K KOHIIAM KaTyIIKH, OTJACJIBHBIE MArHUTHBIC TOJIA,
OKpY’Kalolllle TPOBOJHUK, IMOMOTAIOT IpPyr Jpyry, ¥ CyMMapHO€ Iojie TakuM oOpa3oM
YBEIMUYUBAETCS.. JINHUM MarHUTHOTO MTOTOKA HAINPABJICHBI C CEBEpa Ha 0T CHAPYKH KaTYyIIKH, U
C I0Ora Ha ceBep BHYTpPM KaTylku. HampaBiieHune JIMHUH MarHUTHOIO IOTOKAa 3aBUCUT OT
HaIpPAaBJICHUS IPOTCKAaHUA TOKA Yepe3 KaTylIKy.

.

Karymika ycunuBaer MarHUTHOE TOJIe

JIMHMM MarHUTHOTO MOTOKA MOKHO CKOHIICHTPUPOBAaTh Ha IIOJIOCAX, €CJIU TOMECTHTh B
CepeluHy KaTymKu OpycoK W3 MsArkKoro xene3a. Karymka ¢ Kele3HBIM CepJeYHUKOM
HazpiBaeTcs  IDJIEKTPOMAT'HUTOM. [naBHOE mNpeMMyIIECTBO SJEKTPOMAarHuTa Nepen
MMOCTOAHHBIM MArHvTOM 3TO TO, YTO 3JICKTPOMATrHUT MOKCT 6BITI: BKJIFOUCH HMJIM BBIKJIFOYCH, U
HANpPsHKEHHOCTh MAarHUTHOTO TOJIE MOKHO H3MEHATh YBEJIMYEHHEM M yMEHBIIEHHEM TOKa B
KaTyIIKe.

Electromagnet
e -5
DneKTpOMarHuT
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SJEKTPOMATHUTHAS UHAYKLIUS

Mar"guTHoe 1oJie MOXKET 6I>ITB HCITIOJIB30BAHO JIA MOJIYUCHHU S HAMPSAXKCHUA HAa IIPOBOJHUKE.
[Iponecc «MHAyHUPOBaHUA» HANPSKEHUS B IIPOBOJHUKE HA3BIBACTCS
SJIEKTPOMATHUTHOM WHIYKIIUEM.

CyI_I_[eCTByIOT Tpu H606XO,Z[I/IMBIX ycCJ1oBUsA AJIsI MHAYHUPOBaHUA HAIIPAKCHHSA B IPOBOAHUKE!

1. IMMPOBOJHUK
2. MAT'HUTHOE I10JIE
3. IBUWWKEHUE MATHUTHOI'O 110J1s1 OTHOCHUTEJIBHO ITPOBO/IHUKA.

Ecnu mpoBogHUK MOMEIeH B MarHUTHOE TOJI€ MOJKOBOOOPAa3HOIO MarHUTa U JIBUXKETCS BHU3,
«mepepesas» JMHUM MarHUTHOTO IMOTOKA, HAa KOHI[AX NPOBOJHUKA HHAYLMPYETCS Pa3HOCTh
NOTEHUHUAN0B (HampsbkeHue). [IpudyrHa BOSHUKHOBEHHSI 3TOM Pa3HOCTH MOTEHLIMATIOB B TOM, YTO
KOI'/Ia IPOBOJHUK MEPECEKAECT JIMHUU MAarHUTHOTO TOJIsA, 3JIEKTPOHBI B IPOBOJHUKE JIBUTAIOTCS B
onHy cTopoHy. OIMH KOHEIl MPOBOJHUKA TaKUM 00pa3oM MOIy4yaeT H30BITOK 3JIEKTPOHOB
(oTpuLATENbHBIA TMOTEHLMAN), TOrJA KakK JIPYyrod KOHEIl HCIBITBIBAET HMX HEIOCTaTOK
(MonoXUTENbHBIN MoTeHnran). Eciu nocnenoBaTenbHO ¢ MPOBOJHUKOM BKIIOUYUTH aMIIEPMETP,
TOK TOTEYET OT OTPULATEIHHOTO KOHIIA NPOBOJHUKA K IMOJOXKUTEIbHOMY. Eciu nBurate
IPOBOJAHMK BBEPX B MArHUTHOM IIOJie, HampspkeHHWe OyJeT CHOBa WHIYLHUPOBAThCS B
IPOBOJHHKE, HO 0OPATHON MOJSPHOCTH.

Hns nanyuuposanus HanpspkeHuss B HEITOABUKHOM ITPOBO/IHUKE MoxHO 1BUTaTh
Mar"HuTHOE II0JIE.

HenoasHHELIA
NPOECAHHE
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Eciu mnpoBOOHMK HEMOJBMXKEH, a IOJKOBOOOpa3HBId MAarHUT JABMXKETCS BBEpPX, JHUHUU
MarHUTHOTO TOTOKAa MEPECEKalOTCsl, YTO BBI3BIBAECT IMOSIBICHHE B IMPOBOJHHUKE HAIPSKEHUSI.
Korna wmarHuT nBuKeTcs BHU3, B IPOBOJHUKE WHIYLHMPYETCS HamnpshkKeHHe oOpaTHOU
MOJISIPHOCTH.

Henoapuac i
OROEOATHE

Hampapnenue TOka, TPOTEKAIOMIETO B MPOBOJHUKE 3aBUCUT OT HANPABJICHUS JIBUKEHUS
MPOBOJHMKA B MAarHUTHOM IIOJIE W OT HAMpPABIEHHOCTH JMHHM MAarHUTHOTO MoOToka. Jlis
TeHEpaTOPOB HANPABJIEHUE TOKA MOYKET ObITh OIIPEIETICHO C IOMOILBIO ITPaBUIIA JIEBOU PYKH.

HanparneHHOCTE JIHHHHA
HeKeHHE MATHHTHOI 0 10T OKa

IIPOB OJHHKA a

»

Z
<7

HHAYLIHPOBAHHBIH TOK
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BEJIMYUNHA UHAYIHUPOBAHHOI'O HAIIPSIKEHUSA
Bennunna HanpspKeHUs, HHIYLIUPOBAHHOTO B IPOBOJHUKE, 3aBUCUT OT YeThIpeX (PakTOpoOB:

1. HAIIPA’KEHHOCTb MAT'HUTHOTI'O I1OJISL.

2. KOJIMYECTBO BUTKOB ITPOBO/IHUKA.

3. CKOPOCTbB ABHKEHUA ITPOBOJHUKA OTHOCHUTEJIBHO
MAT'HUTHOI'O ITOJISL.

4. YIoJi, 1o KOTOPbBIM ITPOBOJHUK ITEPECEKAET MAI'HUTHOE I1OJIE.

HaunbGonee npakTuyHbli METO/ YCUJIEHHS HAIpPSHKEHHOCTH MAarHUTHOTO IOJISI — HCIIOJIb30BAHUE
JMeKTpoMaruuTa. HampsKeHHOCTh MarHUTHOTO TOJSI MOXET OBITh yBEIMYEHA YBEITHYCHHUEM
TOKa B Karyuike. IlepeceueHre mpoBOJHUKOM 3TOrO YCHJIEHHOTO MoJisg OyneT MHAYLHPOBATH
00JIbIlIe HATIPSDKEHUS B IPOBOIHUKE.

Ecnu npoBogHUKY npuaaTh GopMy MOCIEI0BATEIBHOCTH BUTKOB, B HEM OyJIeT MHAYLUPOBATHCS
Oonbiie HampspkeHus. [IpuymHa STOrO B TOM, YTO HANPSDKEHUS, MHIYIUPYEMbIE B KauJIOM
BUTKE, CKJIQ/IBIBAIOTCS IPYT C APYTOM, M OOJIbIIIE BUTKOB IEepeceKaeT O0JIbIIe MATHUTHBIX JTMHUN
B €IMHUILY BPEMEHU.

Pucynok A

bonpmee HAIps>KCHUEC YCUIIMBACT MarHuTHBIN TOTOK

Pucynox B

AmnepMmerp

Butku npoBoja yBenuuuBaroT
UHyLIUPYEMBIH TOK
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VYBenuueHne CKOPOCTH, ¢ KOTOPOM IEPECEKalOTCsl JIMHUM MarHUTHOTO TIIOJS, YBEIMYHMBACT
HaNpsDKEHUE, MHAYLHUPYEMOE B IPOBOJHUKE. OTOrO MOXHO JOCTHYb, JBUTas IMPOBOIAHHK
ObICTpee B CTAallMOHAPHOM MAarHUTHOM T[IOJIe, WJIM JBHMrasi MarHuTHoe 1oJsie OblcTpee
OTHOCHUTEJILHO HETIOABUKHOIO IIPOBOJIHUKA.

Ecnu nmpoBOJHUK ABMKETCS MAPAJUIEIBHO JIMHUSAM MarHUTHOTO ITOTOKA, MarHUTHBIE JIMHUM HE
NIEPECEKAIOTCS, U HANPsDKCHUE B IIPOBOJHUKE HE MHAYLHpYETCS. ECiM NPOBOMHMK IBUKETCS
[OJ NPAMBIM YIJIOM (NEPIEHIUKYJISIPHO) K JIMHUSM MAarHUTHOTO IIOTOKAa, MaKCHMajlbHOE
KOJINYECTBO JMHUN OyleT mepecedyeHo, M MHAYLHUPYETCs MaKcHMaibHOe HampsbkeHue. Ecnu
IPOBOJHUK JBMKETCS MOJ JIIOOBIM JIPYTHM YTJIOM, OTJIMYHBIM OT MPSIMOTO, B POBOJIHUKE OyieT
WHIYLUPOBAHO MEHBIIEE HAIIPSKCHUE.
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Crp. 2-54

TEHEPAIIMS CHHYCOHMJIbI C IOMOIIBIO MATHUTHOW MHAYKIIAU —
I'EHEPATOP

Cunycounja reHepupyercs IpH BpallleHUH IPOBOJIOYHOW PAMKU B MarHUTHOM II0JIE.

B Touke «A» CTOpPOHBI paMKU JBMralOTCs MapajuIeNbHO JIMHUSAM MarHUTHOrO MOTOKAa. JIMHuu
MarHUTHOTO IOTOKAa HE IEPEeCeKaloTCsl paMKOW, M HalpshKEHUE B paMKe HE HHIYLUPYETCs.
Korna pamka noBopaunBaeTcsi, €€ CTOPOHBI CTAHOBATCS O] MPSMBIM YIJIOM K JMHHSM IIOTOKA.
B sT0#1 TOUKEe MHAYLHpPYETCd MAaKCUMalbHOE HAaNpsKEHUE, TaK Kak IepecekaeTcs HauOoJibliee
KOJIMYECTBO JINHUM MarHUTHOro notoka. [Ipm nanpHelimem noBopote pamku (C), MPOBOIHUK
CHOBA JIBWKETCS MapajuIeNbHO JUHUAM MarHUTHOTO MOTOKA, U HAIPSDKEHUE HE MHIYLHUPYETCs.
[Ipn npopomkeHHe BpalleHWsT NPOUCXOAUT TO JKE C€aMoe€, 3a HUCKIIOYEHHUEM TOro, 4YTO
HOJISIPHOCTh HANPSKEHUS] MEHAETCS Ha TIPOTHUBOIOI0XKHYIO.
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Crp. 2-55
BBEJEHUE B 'EHEPATOPbBI

IF'EHEPATOP — 310 MamumHa, KoTopas nmpeodpazyeT MeXaHW4IECKYI0 SHEPTHIO BpPAIICHHUS B
AIIEKTPUYECKYIO SHEPTHUIO MTPH TOMOILH 3JIEKTPOMATHUTHON MHAYKIMHU. I'eHepaTopsl
UCIOJIB3YIOT Ba METOAA UHAYLIMPOBAHUS HAIIPSDKEHUS B TPOBOAHMKE. OIMH METOJ| Ha3bIBaeTCs
MeroaoM BPAIIIAIOIIEI'OCA AKOPS, npyroit — merogq BPAIHAIOIIET'OCSH
MAT'HUTHOI'O ITOJISL. IIpu nenons30BaHUK METOIA BPALIAKOLIETOCS AKOPS, PAMOYHBIN
IIPOBOJHHUK, KOTOPBIN Ha3bIiBaeTcs sKOpb, Bpamaercsi B CTAIIMOHAPHOM MAT'HUTHOM
ITOJIE.

BpamraoniHHcs
SIKOPh

[Ipu ucronbp30BaHUK METO/1a BPAIAIOIIETOCs OIS, BPAILIAETCSI MATHUTHOE T0JIE, KOTOPOe
UHAYLUPYET HaNpsHKEHHE B HEMOABMKHOM MPOBOIHUKE. Malible reHepaTopbl UCIIONIb3YIOT
METO/I BPAIIAIOIIETOCS SKOPS, B TO BpeMs KaK OOJIbIINE TeHEPATOPhI UCIIOIB3YIOT METOT
BpAIlalOLIErocs MoJis.

Bpamarouieecd nomue
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Crp. 2-56
YCTPOUCTBO INPOCTEUIIEIO TEHEPATOPA

VY cioBusM, HEOOXOIUMBIM /IS JIEKTPOMAarHUTHOW MHIYKIIMH, COOTBETCTBYIOT
CIIeLMaJIM3UPOBAHHBIE KOMIIOHEHTBI reHeparopa. IIpocrenmuil renepaTrop BKIOYaEeT ABa
OCHOBHBIX KOMITOHEHTOB:

1. BPAIIAIOIIAACSA CBOPKA (POTOP)
2. CTAIMOHAPHAS CBOPKA (CTATOP)

C6op1<a poTOpa obecrneynBaeT Bpalaromeecss MarnuTHOC I10JIC, a HAIIPS)KCHUC HHAYLIUPYCTCS B
IMPOBOAHUKAX, PACIIOJIOKCHHBIX HAa CTATOPEC.

CTarop

Fotop
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PABOTA MPOCTEHUINEIO TEHEPATOPA C UCIIOJIb30BAHUEM
TOKOCBEMHHKOB 1 HIETOK

PoTOp — 3TO 4eTHIPEXNOIIOCHBII 3JIEKTPOMArHuT, yCTAaHOBICHHBIN Ha Baly, 00OMOTKa KOTOPOTO
BBIMIOJIHEHA TaKUM OOpa3oM, YTO BHEIIHUE MOBEPXHOCTH IOJIFOCOB MONEPEMEHHO CEBEPHBIE U
10kHble. Ha OOMOTKM poTopa MoAaercsi MOCTOSHHOE HAIpsDKEHHE MPU MOMOIIM KOMIUIEKTa
TOKOCBEMHHUKOB U HIETOK. Korna nmocrossHHOE HaIpsiKEHUE MPUIIOKEHO K IIETKaM,
JIMHUYM MarHUTHOTO IIOTOKA UAYT OT CEBEPHBIX MOJIFOCOB K CMEXHBIM FO’KHBIM.

+

IMeTrn

ToKocreHHFH
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CraTop COCTOUT U3 KEJIE3HOIO CEPJCUYHUKA, B KOTOPOM Pa3MEILIEHbl BUTKU IPOBOJA. DTU BUTKU
npoBoga HaspiBatoTci OBMOTKAMM. Cratop MMmeeT MWIMHAPHYECKYIO (opMy, Tak 4TO
pOTOp MOXKET TNOMECTUThCSI BHYTPU Hero. JKene3HbI CepAeYyHMK KOHUEHTPUPYET JIMHUU
MarHUTHOTO MOTOKA POTOpa, TAKUM 00pazoM OoJiblliee HAMPsHDKEHUST MOXKET OBITh MHIYLIUPOBAHO
B CTaTOPHBIX OOMOTKaX.

CTatopHaA obMoTka B NoapobHOCTAx

B peanbHBIX TeHepaTopax OOMOTKY craropa (GOpMHPYeT MHOKECTBO BUTKOB IpoBoja. Jlms
00BsICHEHUS, KaK HaIlPsHKEHUE UHIYLUPYETCS B CTATOPHOM 0OMOTKE Oy/IeT MCIOJIB30BaH TOJIBKO
OJIMH BUTOK.

OTnenpHBINA BUTOK MPOBOJIA PACIIONOKEH HA CTATOPE TAKKMM 00pa3oM, UTO CEBEPHBIN MOJTIOC
poTOpa pacmnojaraeTcs Mo OAHONU CTOPOHOM 3TOr0 BUTKA, a FOXKHBIA — IO JPYTOM.

[Ipn nmoBopoTe poTOpa JMHUHA MAarHUTHOTO MOTOKAa CEBEPHOIO MOJIIOCA MEPECEKarOT BEPXHIOIO
CTOpPOHY BUTKA M MHIYLMPYIOT B HEW HalpsbKeHHE. B To BpeMs Kak HanpspkeHUEe MHAYLHUPYETCs
B BEpPXHEW CTOpPOHE BUTKA, JIMHUM MAarHUTHOTO IOTOKAa IOYKHOTO TMOJI0CA WHAYLHMPYIOT
HalpsOKEHUE B HIDKHEM CTOpoHE BUTKA. JIBa O3TUX MHAYLUHUPOBAHHBIX HAIMPSKEHUS
CKJIAJBIBAIOTCA W BBI3BIBAIOT IIPOTEKAaHUE TOKA, KAK MOKA3aHO HA PUCYHKE. MakCHMajbHOTO
3HAUEHUS MHIYLMPOBAaHHOE HANPSIKEHHE JOCTUIAET, KOTAa MOJII0Ca PacIoylaratoTcs MpsiMo MOJ
ctopoHamMu BuTKa. [Ipu m000M Apyrom MNOJOKEHUH POTOpa HHIYIHUPOBAHHOE HaIpPsLKEHHE
MEHBIIIE.

Korma potop noepHeTcs Ha 90°, TMHUM MarHUTHOTO TIOTOKA FOYKHOTO TOJII0ca Oy Iy T
NepeceKkaTb BEPXHUN MTPOBOJIHUK, a IMHUU CEBEPHOTO MOJIIOCA — HUKHUN. TOK OTEeUeT B
00paTHOM HampaBJICHUH.
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I:IOBopOT Ha 90°

Ecnu npyroii BUTOK paclojoXUTh HAOPOTUB MEPBOTO, U COEAUHUTH HX IOCIEI0BATEIIBHO,
BBIXOJTHOC MHAYIIMPOBAHHOE HAIpPsDKEHHE OyJeT B Ba paza OoJbIlle, YeM HaIpsHKEHUE OJHOTO
BUTKA. DTO TOYHO TaK ke, KaK MOCJIeI0BaTeIbHOE coequHeHne Oatapeii. BUTkM MOXHO Takxke
COCJIMHUTDH TOCIEA0BATEIBHO JJIsI YBEIIMUECHUS! BBIXOJHOTrO TOKa. Clie1oBaTeibHO, COEIUHEHHE
00OMOTOK TIOCTIEIOBATEIPHON 3BE3[I0M WM MApPAUICIBHON 3BE3J0W SBISICTCS OOBIYHBIM ISt
MPOMBIIUICHHBIX MEPECOCAUHAEMbBIX TEHEPATOPOB IEPEMEHHOTO TOKA.

C IlapanrnersHo

INocIeToRaTeXsEHO ¥EeIHYHMBALT BRIXOTHOH TOK
¥BeIHYHEART

BEIXOTOHOE HATID SK eI e

HanpspkeHnne B gopme CHHYCOMIBI WHIYIHUPYETCS B JBYX CTaTOPHBIX OOMOTKax. Kaxkmerid
06opoT motopa (180°) MHAYIUPYET OAMH MEPHOJ CHUHYCOUIbI B KaXIOW M3 JBYX CTATOPHBIX
obMoTkax. Ilpm kaxmaoM o0OpoTe poTOopa JBE CHHYCOJAIBHBIX BOJIHBI WHAYLIUPYIOTCS B
00MOTKax cTaTopa.
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2 HHAFLHp 0B aHHEIE
CHHYCOHIANEHEIE BOJHEI

Hanpaxenue

YacToTa CUHYCOUABI ONPENIESAETCS KOJTUYECTBOM MOJIOCOB, KOTOPOE UMEET POTOP, U CKOPOCTHIO
BpallleHus1 pOTopa.
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TPEX®A3HBIE TEHEPATOPBI

JUis  yBelIMUYEeHHMs NPOM3BOIUTEIBHOCTH, pEalbHbIE TI'€HEpPAaTOpbl HMMEIT TpU WM Oojee
OTJENbHBIX 00MOTOK. Ha prucyHKe BHM3Y IOKa3aH reHepaTop, KOTOPBIH UMEET TPpU OTICIIbHBIC
OOMOTKH, pacHoJIO’)KEHHBbIE OJIMHAKOBO IO OKPYXHOCTH craropa. Korjga te ke aBa moiroca
poTopa MPOXOJAT TpH pasHble (ha3Hble OOMOTKH, HANpPsHKEHHE WHAYLHUPYETCS B KaxIOM.
Hanpspxerne B kaxaoi ¢Ga3zHol 00OMOTKe mocturaeTr nuka Ha 120° panbine apyroi. Takoil TH
reHeparopa HasbiBaeTcs Tpex(dasHbiM reHepatopoMm. Ha rpaduke BHU3Yy (asza A mocTuraer
cBoero nuka Ha 120° panbie ¢assl B, a ¢a3za C gocruraer nuka Ha 120° panbme dassr A.
[lopsimox, B KOTOpPOM CHHYCOMJAJIbHBIE BOJIHBI JOCTUTAlOT CBOMX IIMKOB, Ha3bIBAETCS
MOCJIEAOBATEJIBHOCTBIO ®A3. [TocnenoBarenbHOCTh (a3 reHeparopoB Kamuns A, B,
Cumu R, Y, B.

OOpaTuTe BHUMaHHe, YTO HA 3TOM PHCYHKe MIOKa3aH U CTATOP, M POTOP.
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OBMOTKU I'EHEPATOPA

Tak xak 0ObIYHO B TpeX(]a3HbIX reHepaTopax MIeCTh BUTKOB (110 JBa Ha (a3y), MpeacTaBIsaTh UX
B rpaduueckoil gopme mpeacTaBiasieTcss HEBO3MOXKHBIM. OOMOTKHM TreHepaTopa H300pakaroT
YCIIOBHBIMH 0003HaUYEHUSIMH TSI KaTYIICK.

Ha pucynke BHU3Y cxeMaTH4YHO MOKa3zaHa oOOMOTKa TpexdaszHoro reneparopa. M3o0paxeHHoe
pacronioskeHure HazbiBaeTcs coequHenueM WYE, Tak kak 3To HanmomuHaet OykBy “Y”. OOMoTKa
KaXI0i (a3pl CABUHYTa OTHOCHUTENbHO npyroi Ha 120°. Haumnas ¢ ¢a3sr A oOMOTKa HIeT B
HaIlpaBJICHUU TI0 YaCOBOM CTpeNiKe, Kakmas oOmorka oOo3HaueHa oT T — T4 mo To — Tio.
BbIBOIBI 0OMOTKH BBIBEJICHBI U3 CTATOPa B COEAMHUTENBbHYIO KOpOoOKY. HekoTopsie reHepaTopsl
UMEIOT TOJBKO YETBhIPE BBIBOJA, BBIXOSAIIMX B COCIMHHUTEIbHYIO KOPOOKY, TOrJa Kak Ipyrue
umeroT 10 wiu 12 BBIBOJOB.

Hanpsbkenne uHaynupyercs B ABYX OTIENbHBIX 00MOTKax (azbl. B reneparope 3tu 0OMOTKH
bu3nYecKn pacmoiokKeHbl IPYr HAMpOTHB Apyra. DT OOMOTKM MOTYT OBITb COEIMHEHBI
IOCJIEA0BATENbHO WM MApaJlIEIbHO B 3aBUCHMOCTH OT BEJIMYMHBI HYXXHOIO TOKAa WIH
HaIPSKEHUS.

T T2
T4 7 8 15
Daza A %k f daza B
T10 T

T2
TQ ‘I'ﬂ?:ﬂ C’

OaHHOYHAA 16

0GMOTKA \

T3



e [Tpou3BoaCTBO 64
DIIEKTPOSHEPTHU

Crp. 2-63
MOCJIEJOBATEJBHOE COEJJUHEHUE 3BE3/101

Ha pucyHke BHH3Y MMOKa3aHO MOCIEA0BATEIIbHOE COSAMHEHHUE IBYX 0OMOTOK KaK10# (hasbl.
Ti

.,
Mo
. T2
T4
draza A
240
BoABT

24V

BATAPEA
iz2v

12V
poupoanuunn

CoennHeHre TByX 0OMOTOK TIOCTIEI0BATENBHO MOTOOHO MOCIEA0BATEIHHOMY COSTUHEHHIO ABYX
Oatapeil mocTrossHHOTO TOKa. Kaxkmass Oartapes MmoMoraer Jpyroi, IMO3TOMY BBIXOJHOE
HanpspkeHue OyneT B JBa pasza Oousibliie HamnpspKeHUst OAHOM Oarapen. B wactu pucyHka,
o6o3HaueHHOM «C», mpuMem, uto 120 B uaaymmpyeTcst B KaKa0i OTIeIbHON (ha3HOM 0OMOTKE.
Tak kak OOMOTKHM COEIMHEHBI MOCIEAOBAaTENbHO, HAMpPSHKEHHE Ha JBYX oOMoTkax 240 B.
[TocnenoBarensHOe coenMHEHHME (ha3HBIX OOMOTOK Ha3bIBACTCS HOCJIEI[OBATEJH)HOI?'I
3BE3JIOM wm BBICOKMM COEJIMHEHMEM WYE. B uactu «C» ¢asa B coemunena
MIOCJIENOBATEILHO COeUHEHNEM BEIBOAOB Ts 1 Tss.

B reHepaTope, OOMOTKM KOTOporo coemuHeHsl mo cxeme ITOCJIEJOBATEJIBHOM
3BE3/Ibl, BbixoaHOE HampsbkeHUe Oepercs ¢ JroObIX (a3HBIX BBIBOJOB. Ha pucyHke BHU3Y

HarpsKEHUE MOXKHO Opath ¢ BBIBOJOB T u To, mim T, ut T, wmm Ts u T.

BeIxoHOE HaNpsDKeHUE MEX Ty ABYMsI (Da3HBIMHU BBIBOJAAMHU MOKET OBITH OIPEEICHO 10
dbopmye:

VL =1,73 X (pazHoe HanpsIKEeHUEe

Ha aHmxHem prucyHke ecia B 00MoTkax uHayuupyercs 240 B, BBIX0JHOE HAMPsDKEHHE MEXTY
¢dazamu B u C paBHo:
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VL=1,73x240B=415B

B GOJIBIIMHCTBE FeHEPaTOPOB, coequHeHHbIX ma cxeme IIOCJIEJOBATEJIBHOM 3BE3/IbI

BbIBOUTCS 4eTBepTHIN BbIBOJ (T)), Ha3pIBaeMbIil HeliTpanpto. HanpskeHue Mexay HEHTpasbio
1 (azoii paBHO (ha3HOMY HarpspKeHUI0. Ha pucyHke BBIXOIHOE HANPSDKEHUE MEXTY HEHTPAIIbIO
u ¢azoit C paBno 240 B.

Coenunenue no cxeme IOCJIEAOBATEJBHOMU 3BE3/Ibl yBenuunBaet BbIX0IHOE
HanpsDKEHUE TeHepaTopa, HO (pa3HbIN TOK OrpaHUYeH TOKOM, KOTOPBIM MOXKET Te4b B OOMOTKE.

CoepAHHeHIe BEICOKDEe Wye
E——
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MAPAJIJIEJIBHOE COEJIMHEHUE 3BE3JI0N

Ipu MAPAJIJIEJIbHOM COEJIWHEHMU 3BE310M (Pucysoxk A) (hasHbIC OOMOTKH
coeaunsitorcs napamiensio. IAPAJIJIEJIBHOE COEJUHEHUE 3BE3/ 10U moxHO
CPaBHMTH C NapaJuIEIbHBIM COelMHEHUEM /IByX OaTtapelt (Pucynox B).

m™ T2

Paza A

B

12v
HUDHL

1w

Korma nBe Oartapeu coenvHEHBI B Tapajuielb, BBIXOIHOE HAMPSHKECHHE PABHO HANPSIKEHUIO
KaKJI0M OaTapeu, HO TOK, KOTOPBIA MOXET OBITh MOJIaH B Harpy3Ky, B JiBa pa3a OOJbIlIe TOKa
K01 u3 Oarapeil.

Cratopubsie o6mMoTku coenunenbl o cxeme HU3KAS WYE. O6motku ¢a3el B BkitodeHsl B
napasiens coeauHeHuem BeiBoJoB Ts ¢ Ty u Ts ¢ Ts.

Hanpsbkenue, HHIynEpyeMoe B ape 0OMOTOK, PaBHO HANPsHKECHUIO, HHIYIIUPYSEMOMY B OIHOM
obMoTke. OgHako (a3HbId TOK, KOTOPBIM MOXET MPOTEKaTh Yepe3 Harpy3Ky, B JiBa pa3a OoJbIie
TOKa B OHOM (pa3HO 0OOMOTKE.
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Cxema CoeJMHEHHI BBIXOIHOTO HANIPSKEHUS JJIsT MAPAJLJIEJIBHOM 3BE3/1bl nokasana
HUXKEC.

Puc. 12-26

[ono6uo cxeme MOCJHAEJOBATEJBHOM 3BE3/IbI, nMeercs yethipe BrIBoAa. HanpskeHne
MEX[Y JTFOOBIMU ABYMs (ha3HBIMHU BBIBOJIAMH TAaKO€ K€, KaK IPH COEIMHEHUN B
MOCJIEAOBATEJIBHY1IO 3BE3/1Y. Hanpsokenue mexay nunueid B u C nomkno ObiTh 208
BOJIBT, a MeKy ¢azoit C u Heritpanpio 120 BOJIBT.

OCTOPOXHO

[TepecoennHATH OOMOTKHM T€HEpaTOpa MEPEMEHHOT0 HAMPSKEHUSI HYKHO ¢ OOJIBIION
OCTOPOKHOCTBI0. HenpaBuiibHOE COeAMHEHUE MOKET MIPUBECTU K TOMY, UTO MAIlIHa CTOPHUT.
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COEJMHEHUE 'EHEPATOPOB B ITAPAJIJIEJIb

Huoraa HeoOX0IMMO COEAUHSTH T€HEPAaTOPhI B Mapaljiesb Uil yBEIMUEHUS BhIpabaTbIBaeMOi
MouTHOCTH. [Ipu BKIIIOUEHUH TeHepaToOpoB B Mapauiesb Hy>KHO COOTIONATh KPAaHIOI0
OCTOPOYKHOCTbH, TaK KaK HEMPAaBUIIbHOE COCTMHEHUE BHI30BET B TCHEPATOPAX OUEHb OOJIbIIINE
TOKH.

[Tepen Tem, kak 3anapauieTUTh T€HEPATOPHI, TOIKHBI OBITH BHITIOJTHEHBI OINPEIeJICHHBIE
YCIIOBUSI:

UX NOCJEJOBATEJBLHOCTDH ®A3 JOJIKHA BbITh OJJMHAKOBOII.
HANPSI)KEHUE HA UX BBIBOJIAX JIOJ’KHO BBITh OJJUHAKOBBIM.
®A3A UX HATIPSKEHUI TOJIKHA COBIIAJIATD.

NX YACTOTA JOJIKHA BBITh OMUHAKOBOJA.

Ecnu 3TH yciioBuUs BBINOJIHSIOTCS, TEHEPATOPHI MOTYT ObITh BKJIIOUEHBI B ApAJUIEIbHYIO padoTy
IyTeM COeIMHEHMS Kax/10H (pa3bl 0JJHOro reHepaTopa ¢ COOTBETCTBYIOLIEH (hazoil qpyroro
reHepaTopa, KaK MOKa3aHO HUXKeE:

Jist 6osiee moapOOHOTO ONMMCaHMS NApAJIEIIbHON padoThl reHepaTopoB cM. Pazzuen 3.
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BE3IHIETOYHBIE TEHEPATOPbBI

['maBHOI mpo6sIEMOIl TeHEepaTOpOB C TOKOCHEMHUKAMU M ILETKAMHU SIBISIETCA TO, YTO IIETKU
U3HAIIMBAIOTCS. be3leToyHble TreHepaBTOPHl pEHIaloT 3Ty NpolieMy IyTeM 3aMeHbl
TOKOChEMHHUKOB U IIETOK MAaJEHbKHUM I'€HEpaTOPOM Ha OJHOM KOHIIE POTOPHOTO Baja. JTOT
MaJeHbKUIl TeHepaTop Ha3blBaeTCs BO30yauTeNb. Bo30yaurenb HCMIONB3yeT METON
BpAILAIOLIErocs AKOPs Jsl TMOJIYUYEHHUs] OCTOSIHHOTO HANpPsDKEHUs, HEOOXOAUMOro JUIsl poTopa.
BOJIBHIMHCTBO TI'EHEPATOPOB, IIPOU3BOJAMMBIX B JIUAIIA3OHE
MOIIIHOCTEN KAMHWH3, BE3IIETOYHBIE.

YCTPOHUCTBO U PABOTA BO3BYJIUTEJIENA

Bo30yaurens cocTouT W3 SKOpS, OOMOTKH BO30YXJEHUS M y3na BeIpsaMutens. OOMoTka
BO30YKJIEHHUSI UMEeT LMIMHIPUYECKYI0 (pOopMy M CO3[aeT CTallMOHAPHOE MAarHUTHOE I0Jie IMpU
IPOTEKAHUU 4Yepe3 Hee TOKa. SIKOpb pacHoioKeH Ha OJHOM KOHIE INIaBHOI'O Bajla poTopa U
uMeeT 0OMOTKH, HEOOXOJUMBIE JUIsl MArHUTHON MHTYKIIHH.

B skope mpu ero BpalleHMH B MarHMUTHOM IIOTOKE, CO3JaHHOM OOMOTKOW BO30Yy)XICHHMS,
UHIyIHMpYyeTCcsl TpexdaszHoe HampspkeHHe. B y3ne BempsaMHTEIs TpexQasHoe IMepeMeHHOe
HalnpspKeHue npeodpasyercs B HOCTOSHHOE HalpsiKeHUe.

T'AAGBHEDT POTOP
reHepaTopa

OdMOTEA
EBO030VALACHITH

¥3cA BEIOIPAMHTEAR
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Crp. 2-69
BBIIIPSIMJIEHHUE

IIponiecc  mpeoOpa3zoBaHMs  MEPEMEHHOIO  HANpsDKEHUS B TOCTOSHHOE  HAa3bIBaeTCs
BBINIPAMJIEHUEM. [l BBIIPSAMIICHUS HCIONB3YIOTCS HPUOOPHI, KOTOPbIE Ha3bIBAIOTCS
JANOBI.

Jlnoael mpeoOpa3yroT MEePEeMEHHBINH TOK B IMOCTOSIHHBIA ITOTOMY, YTO MPOBOJIST TOK TOJBKO B
oJIHOM HampaBieHuu. Ha cxemax nuonbl 0003HaYaIoOTCs Tak:

ToT BBIBOJ 1M0OJ1a, HA KOTOPBIA YKa3bIBaeT cTpenka, HasbiBaeTca KATO/, a mpoTHBOMOI0XKHBIN
— AHOJ.

Ecnu otpunarensHyto kiemMMmy OaTapen MPUCOSIUHUTH K KaToAdy, a MOJOKHUTEIbHYI0 — K aHOJY,
muoJ OyneT paboTarh Kak 3aMKHYTHIH PYOMIIBHUK, U CPABHUTEIBHO OOJBIION TOK MOTEYET IO
nenu. Oto HaszpiBaercs [MPAMOE CMEIIEHUWE nuona. Eciv nOMEHSTH MOJISIPHOCTH
Oarapeu, Auox OyJeT IeiCTBOBATh KaK Pa30MKHYTHIM pyOMIIbHUK, U TOK HE OyJeT MPOTeKaTh 110
nenu. 910 HazeiBaeTcs OBPATHBIM CMEIIEHUEM nuona.

A B

Ecnu mpunoxuth K [OUMOLy NEpEeMEHHOE HampshKeHUe, Iuoj OyZeT NpPOBOAMTH TOJIBKO
IIOJIO’KUTENBHYIO ITOJIyBOJIHY CUHYCOHBI. [Ipy NOI0KUTENBHON NIOIYBOJIHE U0 HMEET IIPSIMOe
CMeIlleHHe, NPU OTpULATEeIbHON — oOpaTHOe. BrIxogHOE HampshkeHue OyAeT MyJbCUPYIOIIUM
IOCTOSTHHBIM HAIIPSKEHUEM.
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Crp. 2-70

B Ge3mieTouHbIX reHepaTopax B IKOpe BO30yAUTEN HHAYIMPYETCS Tpex(azHoe HANpsIKEHHUE.

A 0 BENIPAMACHIIA

Bpema

Tocae BREOIPAMACHIIA

¥3en BBIIPAMUTENS COCTOUT U3 TPEX TUOJO0B, KOTOPBIE IPE0Opa3y 0T HANPSKEHNE KaXI0H
¢a3sl B mocTossHHOE. Kaxkaas mynbcupytoiee ¢pazHoe HanpspkeHUe 100aBiIsIeTcs K IByM IPYTUM
TaK, 4YTO TIOCTOSIHHOE HAMPsKEHUE, IPUIOKEHHOE K POTOPY, SABISAETCS MOCIEI0BATEIBHOCTBIO
MaJIbIX UMITYJIbCOB, KaK ITOKa3aHO HUXKE!

Harmpsxerme

Puc. 12-31

v

Epemst

3-x ajHoe HATIPHCH
A0 BEIIPAMASHITA

HanpaaxeHme

MMocAe BERTIPAMACHIA
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Crp. 2-71
PEI'YJIUPOBKA HANIPSIKEHUSI TEHEPATOPA

[TockonbKy BBIXOJHOE HAMPSDKEHHE TeHEpaTopa MePEMEHHOTO TOKAa 3HAYUTEIILHO MEHSIETCS MPHU
W3MEHEHUU HAarpy3Kd, HEOOXOJUMO KaKHUM-HUOYIb CIIOCOOOM JOOUTHCS MOAJEpKaHUS
HANPSOKEHUST Ha 3a)KMMax TeHepaTopa Ha TMOCTOSHHOM ypoBHE. B OONBIIMHCTBE IeHEpaTOpOB
JUISL TIOAJIEP’KaHUsSl TIOCTOSTHHOTO BBIXOJHOTO HAMNpSKEHUS HCIONBb3YeTCs JOMONIHUTEIHHOE
yCTpOMCTBO ympasieHus, koropoe HaszpiBacTca PEI'YJIATOP HAIPAXKEHUSA. Eciu
BBIXO/JIHOE HANpsOKEHUE TaJaeT NpHU YBEIMYEHUU HArpy3Kd, pEryJIsaTop HampsbKeHUs
ABTOMATHYECKH IIOBBIMIACT TIOCTOSHHOE HANPSHKCHHE HAa POTOpPE TaK, YTO BBIXOJHOE
HaNpsOKEHUE BOCCTAHABIMBAET CBOIO MEPBOHAYANIBHYIO BETUYMHY. ECI BEIXOAHOE HANIPSKEHUE
CTapaeTcsl YBEIWYHUTCS, PETYJIATOP HANPSOKEHUS YMEHBINACT HANPSHKCHHE HA POTOPE M CHOBA
BOCCTAHABIIMBAET BEIMYUHY BBIXOJHOTO HAMIPSIKEHUS.

[Tone poropa ynpapisieTcsi OMOCPETOBAHHO H3MEHEHUEM HAIIPSDKEHHS HA OOMOTKE BO30YKICHUS
BO3OyauTens. s perynsitopa B 0OMOTKe BO30YKACHHS BO3OYAUTEINS TPeOyeTCsl MEHbIIIE TOKA,
4YeM B TJIABHOW 0OMOTKE BO30YKICHHS TeHEepaTopa.

Ha pucyHnke Ha ciemyrouiell cTpaHulle MOKa3aHa OCHOBHAs LiENb PEryjsaTopa Oe3leTOYHOro
reHeparopa. Bxon perynsaropa nmoaxiarodeH K BeiBogaM T7 — Ty M BBIXOJ peryisitopa B CBOIO
ouepellb MOJKIIOYEH K OOMOTKe B030YykJIeHHs Bo30yautensd. Korma BbIXOAHOE HampsikKeHHE
YMEHBIIAETCS, PETYIATOP YYBCTBYET MaJCHHE HANPSUKCHHWS W YBEIMUYMBACT HANPSIKCHHE HA
00MOTKEe BO30Y>KAE€HUS BO30YAUTEINS, YTO BHI3bIBAET YBEIMUEHUE HAMPSHKEHUS, MHIyLIUPYEMOTO

B SIKOpE.
&

HEPEM S0 HAaTTpAReHie

II EpeMeHIe HATIPAROHITS

CrTarop
reHepaTopa

[IepeMeHHDE
HAIPLHeHIE

PervaaTop

J  TlepeMensHOe
HanpLerie 2408

YBenuueHHOE HAMpPSKEHUE BBHIPSIMIISETCS ¥ MPUKIIAAbIBaeTCs K 00MOTKaM poTtopa. [Tockonbky
pPOTOp MIMEET Terephb OoJbIlee HAPSHKEHHUE, TIPUIIOKEHHOE K HeMY, OOJIbIIIee HAINpsKEHUE
MHIYyLHUPYETCSA B CTATOPE, U BBIXOHOE HANPSKEHUE YBEIIMUMUBAETCS 10 CBOETO
IIEPBOHAYAJILHOT'O YPOBHSI.
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Crp. 2-72
PEI'YJSATOPBI HAIIPSKEHUS

Perynarop HanpskeHUss KOMIEHCUPYET U3MEHEHUS BBIXOJHOIO HAaNPSLKEHUS FeHepaTopa IyTeM
U3MEHEHUSl HAIpPsDKEHUs, MPUIOKEHHOT0 K OOMOTKE BO30YKAeHus Bo3Oynutens. Perymsrop
NMUTaeTCs OMHO(MA3HBIM MEPEMEHHBIM HAMPSHKEHUEM TMPSIMO ¢ TeHeparopa. Perynstop coctout
U3 CXEMBbl JlaTYMKa, CXEMbl 3a)XHraHus u cujaoBod wenu. Hipke mokasaHa Omok-cxema
MPOCTEUIIErO PETYIATOPA.

Cruena 3a5KHTAHHA =—

CHAOBAT ITeITh
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Crp. 2-73
CXEMA JATYUKA

Cxema patumka cocTouT u3 TpaHchopmaropa (T)), BeImpsMuUTENs W Iened ymnpaBiICHUS.
Tpancdopmarop (T)) nmpenHazHaueH AJs yMEHBIIEHUS BBIXOJHOTO HANpSDKEHUS JO YPOBHA,
IMPUTOJHOTO AJIAd BBIIIPAMUTCIIA U IICHCI\/JI YHOpaBJICHUA. BLIprIMI/ITeJ'II) BLIpa6aTbIBaCT IIOCTOSIHHOC
HAIpsHKCHUE, KOTOPOE HM3MEHSETCS TMPOMOPIMOHAIBHO M3MEHEHUIO BBIXOJIHOMY HAIMpPSHKEHUIO
reHeparopa.

BBIXOI[HOﬁ CHUIrHaJl BBIIIPAMUTCIIA MOAKIIOYCH K HCIIAM YIPABJICHHA, I'IIC OH CPABHHUBACTCA C
OINOPHBIM HAITPAKCHHUCM. JIro6oe oTanune MCXKAY HNOCTOSHHBIM BXOAHBIM HAIIPSIPKCHUEM U3
CXCMbl JaT4yWKa W OIOPHBIM HANPSIKCHUCM BBI3BIBACT TI'CHCPAIHIO B MLCIAX YIHIPABJICHUA
«CHTHaJa OoIInoKu». B 3ToM CJIydac CUTHaJI OIIINOKHU MoAacTCA B CXCMY 3aKUT'aHUA.

CXEMA 3AKUT'AHUSA

Cxema 3axkuranusi npeoOpa3yeT CUTHal OMIMOKM B IOCIEA0BAaTEIbHOCTh MOJOXKHUTEIbHBIX
UMITYyJIbCOB. BpEMEHHON NpPOMEXKYTOK MEXKIy HMMIYJbCAMH HM3MEHSAETCS B COOTBETCTBHH C
U3MEHEHUEM BBIXOJHOTO HAIpPsLKEHUS TeHeparopa. [10710KuTenbHbIe UMITYJIBChI UCIIOJIB3YHOTCS
JUISL «32KUTaHUSD» CIIEHUAIBHBIX JMOJ0B, KOTOPBIE HA3BIBAIOTCS TUPUCTOPAMU, B CUJIOBOM LIETIH,
CM. HUXKE.
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TUPUCTOPBI

TupucTop UMeeT BbIBO/IbI, KOTOPbIE Ha3bIBAIOTCS AaHOM, KaTO/ U YIPABISIOUINHI 3JIEKTPO, KaK
MOKa3aHO HUXKE:

Tupuctop neHCTBYyeT Kak DJIEKTPOHHBIM KIIIOY, KOTOPBIMA IPOBOAUT TOK OT aHOAA K KaToay BO
BpeMs IMOJIOKUTEIIBHONW IOJIyBOJIHBI HANpsKEHUs, TaKUM OOpa3oM HaIpsyKeHHE Ha Harpyske
OyZeT NOCTOSIHHBIM IYJIbCUPYIOLIUM HAIPSKEHHUEM.

SCR

A

Bpems, B TeueHHMe KOTOPOrO THUPHUCTOP OTKPBIT, MOXKET M3MEHATCS MOJa4ed Mayloro
MOJIOKUTETHHOTO HANIPSDKEHUSI Ha YIPABISAIOMIUN 3JIEKTPOJ B COOTBETCTBYIOIIUNA MOMEHT. UeM
JUIMHHEE OTPE30K BPEMEHH, B KOTOPBIM THUPUCTOP OTKPHIT, T€M OOJbIIE TOK, MPOTEKAIOIINN
yepe3 Harpy3ky. Ha pucynke A moka3zaHa ¢dopMa KpUBOM TOKa B Harpys3ke, KOTJa yrol
OTKpbITHsI THUpUCTOpa paBeH 45°. Ha pucyHke B moka3aH TOK Harpy3KH NpU YIri€ OTKPBITUS
tupuctopa 135°. bonbine Toka IPOTEKAET Yepe3 HArpy3Ky B ciiydae A, MOTOMY YTO THPUCTOP
OTKpBIBAETCS HAa OOJBIIHI OTPE30K BpEMEHHU.

A

m
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CHJIOBAA LEIDb

CuitoBast 1IeTIb BKITIOYACT BBINPSIMUTEINb, KOTOPBIH COCTOUT U3 BYX IHOIOB M JIBYX THPHUCTOPOB.
BrixonmHOe HampspKeHHME TEHepaTopa IPWIOKEHO HENOCPEACTBEHHO K BBIIPSIMUTEIIO.
Bempsimutens  mpeoOpasyeT HamnpspKeHHWE TeHepaTopa B IyJIbCHPYIONIEE IMOCTOSTHHOE
HanpsDKeHWe, KOTOpOe 3aTeM ToJaeTcs Ha OOMOTKY  BO30YXKAEHUS  BO30YAHTES.
HYJ'H)CI/IPYIOHIGG IMOCTOAHHOC HAIIPSPKCHUEC YIIPABIACTCA TUPUCTOpPAMU B LCIIN BBIIIPAMUTCIIA, HA
YIPABISIOIINE DJIEKTPOAbl KOTOPBIX IIOAAIOTCS MOJOXKUTEIbHBIE HMITYJIBCHl M3  CXEMBI
3aKHUT'aHUA. I/IHTepBaJ'I MCKAY HUMITYJIbCaMH YHPABIACT MIUTCIBHOCTBIO OTKPBLITOI'O COCTOSHUA
TUPUCTOPOB. Ecimy BBIXOAHOE HamNpsHKEHHE TI'eHepaTropa YMEHBLIACTCS, WHTEPBAl MEXKIY
HUMITYJIbCaAMHU YKOPAYUBACTCA, U TUPUCTOP OTKPBLIBACTCA pPAaHbLIIC B CHUHYCOMAAJIBHOM IHKIIC.
Torna Gonblre TOka MPOTEKAaeT MO0 0OMOTKE BO30YK/IEHHS BO30YIUTENS, BHI3bIBAsT YBEIUYCHUE
BBIXOJHOI'O HAITPSXKCHUS reHEparopa. Ecmm BBIXOIHOC HAIIPSXKCHUEC IBITACTCA YBCIMYUBATLCA,
MHTEPBAI MEXIy HMITYJIbCaMH YBEIWYHBACTCS, 3)KMTAHUE THPHCTOPA B IHKIE MPOHUCXOAUT
no3nHee. MeHble Toka OyeT MpoTeKaTh Yepe3 0OMOTKY BO30YKICHUS BO3OYIUTENS, BBI3bIBAS
YMEHBILICHHUE BBIXOTHOTO HANPSIKEHUSL.
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PA3JIEJ 3 — QJIEKTPUYECKHUE CUCTEMBbI
YKA3ATEJIb

T'EHEPATOPBI

BBIBOP 10 ITOJTHOM MOIIIHOCTH

OIIPEJEJIEHUE MOIIHOCTH YCTAHOBKH C IIOMOIIBIO KPUBOM KII]
TEHEPATOPA

CHUXEHUE HOMUHAJIBHBIX TIAPAMETPOB 'EHEPATOPA IEPEMEHHOI'O
TOKA

PABOYASI YACTOTA

MIIHOCTb TEHEPATOPA IEPEMEHHOI'O TOKA B COOTBETCTBHM C ISO
8528

KJIACC U30JISILIMA OBMOTOK

MPEJEJBHO JOIIYCTUMBIN TOK KOPOTKOI'O 3AMBIKAHUS TEHEPATOPA
NEPEMEHHOI'O TOKA

MCHOJHEHHUE TEHEPATOPA IEPEMEHHOI'O TOKA 11O HAIIPSI)KEHU IO
INEPEYEHb COCTABHBIX YUACTE TEHEPATOPA IEPEMEHHOI'O TOKA
COIPSI)KEHUE TEHEPATOPA C IBUT'ATEJEM

BCTPOEHHBIE MOJIN®UKALIMA U ITPUHAJJIE)KHOCTH
KOHOUT'YPALIUSI OBMOTOK TEHEPATOPA IEPEMEHHOI'O TOKA
ABTOMATHYECKOE PET'YJIUPOBAHUE HAIPSI)KEHUS (APH)

THUIIOBASI CHCTEMA APH C CAMOBO3BY KJIEHUEM
CAMOBO3BYKJIEHUE

HE3ABHUCHUMOE BO3BYKJIEHUE

XAPAKTEPUCTUKH ABTOMATHUYECKOI'O PET'YJISITOPA HATIPSIKEHU S
KOHTPOJIbHBIN NEPEYEHb TEHEPATOPA IEPEMEHHOI'O TOKA
ABTOMATHYECKHUE BBIKJIOYATEJIN

BPEMSI YCTPAHEHUSI HEUCITPABHOCTEM

MPUHLUII JEMCTBUSI ABTOMATHYECKOI'O BBIKJIFOUYATEJIS
ABTOMATHUYECKHUM BBIKJIIOYATEJb B JUTOM KOPIIYCE (MCCB)
MPUHLIUII JEMCTBUS MCCB

IT'ABAPUTHBIE PABMEPHI, YCTAHOBKA U NOJKJIIOYEHUE MCCB
MOIIHOCTH BBIKJIIOYATEJISI

PASIT'PAHUYEHUE U KOOPJIUHAILIUS

KOKYXA BBIKJIIOYATEJEN

KOHTPOJIbHBIN NEPEYEHD BBIKJTIOUATEJIEN

3A3EMJIEHUE

3A3EMJIEHUE OJHOAT'PETATHBIX TEHEPATOPHBIX YCTAHOBOK HU3KOI'O
HAIPSI)KEHMSI.

3A3EMJIEHUE MHOT'OATPETATHBIX TEHEPATOPHBIX YCTAHOBOK
HU3KOI'O HAIIPSI)KEHUS

3A3EMJIEHUE TEHEPATOPHBIX YCTAHOBOK BBICOKOI'O HAIIPSIXKEHU S

THUIIOBOE YCTPOMCTBO 3A3EMJIEHUSA

CXEMBI 3AIIIATHI OT IMMOBPEXJIEHUI 3A3EMJIEHUSA
KOHTPOJIbHBIN TEPEYEHD 3A3EMJIEHUS

YCTPOMCTBO ABTOMATHUYECKOI'O BKJIIOYEHMSI PE3EPBA (ABP)
CXEMA ABTOMATHUYECKOI'O BKJIIOYEHUSA PE3EPBA

BbIGOP ABP

KOHTPOJIbHBIN ITEPEYEHD ABP

CUCTEMBI YIIPABJIEHUA

THUIIOBASI CXEMA YIIPABJIEHUSA PESEPBHOI'O TEHEPATOPA

w
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PEJIEMHAS 3AILIIATA

THUIIOBASI CXEMA CUTHAJIM3ALIMA

HHIUKALMA IOJOKEHUSA

PA3SMEP JIBUT'ATEJIS

OBIIASI CHELIUOUKALIMA CUCTEM YIIPABJIEHUS
TEJIEMETPHUSI U CUCTEMBI YIIPABJIEHUS

CHIEIU®UKAIIAA CUCTEM YIIPABJIEHHMS IO YCJOBUAM OKPYKAIOIIEH

CPEJIbI
OIIPOCHBIN JIMCT CUCTEM YIIPABJIEHUS

MAPAJLIEJIBHASI PABOTA TEHEPATOPOB

JOCTOMUHCTBA MAPAJLJIEJIbHON PABOTbBI

HEJOCTATKH MAPAJIJIEJIBHOM PABOTBI

YCJIOBUS TAPAJUIEJIBHOM PABOThHI

JEJEHUE HATPY3KH

BKJIIOUEHUE B TAPAJIJIEJIb U30JIMPOBAHHBIX LIIUH
BKJIIOYEHME B ITAPAJIJIEJIb IMH BECKOHEYHOM MOIIIHOCTH
CXEMBbBI PYUYHOM CUHXPOHU3ALIUA

BJIYXKIAIOIUN TOK

YPAHUBAHUE PEAKTUBHOI'O TOKA

CXEMA KBAJIPATUYHOM CTABUJIN3ALIMU TOKA
KOMIIEHCALIAS1 YPABHUTEJIBHOI'O TOKA

PYUHASI CHHXPOHM3ALIUSA U TPOLIEYPA PA3JIEJEHUSI HATPY3KHU
CXEMbI ABTOMATHYECKOI CUHXPOHU3ALIUH

CMELIAHHBIE CXEMbI CHHXPOHU3ALINA

MOPSIIOK BKJIIOUYEHUS B [TAPAJJIEJIBHYIO PABOTY
ABTOMATHYECKOE IMOCJEJIOBATEJBHOE BKJIIOYEHUE B
IMMAPAJUIEJIBHYIO PABOTY

ABTOMATHYECKOE BKJIIOUEHUE B TAPAJLUIEJIBHYIO PABOTY B
MMPOU3BOJIBHOM MOPSIJIKE

JMUHEVMHOE CHUKEHUE HAI'PY30YHOMN XAPAKTEPUCTUKHA
BKJIIOYEHHME B [TAPAJLIEJIBHYIO PABOTY C CETHIO
JAJBHEMIIHUE COOBPAKEHUS

PEJIE BEKTOPA HAI'PY3KH (PEJIE IOTEPU IIUTAHUSI)
MOJKJIIOUEHUE HEMTPAJIU U 3A3EMJIEHUE

PEJIE IIOTEPH I10JI5I WU IIOTEPHU BO3BY KJIEHUSI
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I'EHEPATOPBI

Pa3mep reneparopa nepeMeHHOI0 TOKa OIPEAEISIOTCS TPEMsI TapaMeTpaMu:

IMOJIHOM MOIITHOCTHIO HATPY3KHN

CKOPOCTBIO BPAIIIEHUSI TPUBOJHOT' O JIBUT ATEJIS

PABOYEN TEMIIEPATYPOU OBMOTOK

TPEBOBAHUSIMHU K KPATKOBPEMEHHBIM NEPEHATIPSI)KEHUSIM

['eHepaTophbl IEpEMEHHOI0 TOKA BBIOUPAIOTCS] TAKUM 00pa3oM, YTOOBI XapaKTEPUCTUKHU, TaHHbIE
IPOM3BOIUTEINSMH, MPEBBIIIATIN MOIIIHOCTh HAarpy3KH, a TAK)KE€ COOTBETCTBOBAIIM TPEOYEMBIM IO
paboyeil yacToTe, KOJIMYECTBY MOJIOCOB U KJIACCy M30JISLIUU 110 IEPETPEBY.

BBIEOP 110 MOJITHOM MOIIIHOCTH

Boibop 1m0 1OMHONW MOIIHOCTH ONPENENSIEeTCSs MOIIHOCTbIO HArpy3Kd, HE T'€HEpaTOPOM.
['enepatop Oyaer nuUTaTh TOKOM JIOOYIO HAarpy3kKy, MOKa HE CIyYUTbCS 4TO-THO0 U3
HUDKECIIEAYIOLIETO:

e JIBUT'ATEJIb 3ATJIOXHET (M3-3A YPE3SMEPHOM AKTUBHOHN
HATI'PY3KN).

e HANPSXKEHHUE IOHU3UTCS HWXKE YPOBHSI, KOTOPBIA IOTPEBYET
BO3BYXJIEHUSA BOJIBIIEI'O, YEM MOXKET OBECIIEYUTDH
BO3BY/UTEJIb.

e OBMOTKU I'EHEPATOPA CI'OPAT, YTO BBI3OBET UX OBPBIB.

Takum o0pa3zoMm, TreHepatop [Uid IUTaHHUS HArpy3Kd B HPOJOJDKUTEIBHOM pPEXHME
OTIpEeNIeICHHBIM TOKOM 0€3 TIPEeBBINICHHUs JII00Oro W3 paboumx mapamerpoB. [IpomsBoaurtenu
TreHepaTopoB MpenocTapsioT kpusbie [IOBPEXXIEHN, nokaspiBaromiye IpoIoKHTENEHOCTD
U BEJIMYUHY JUIMTEIBHOTO TOKAa KOPOTKOI'O 3aMbIKAHHUS 10 MPEBBILICHHUS PAacCUETHBIX paboumx
napametpoB. Ecnu nomyckars paboTy reHeparopa ¢ MpeBbILIEHHEM pabodux MapamMeTpoB, €ro
CPOK CITy>KOBI 3HAUATEIILHO COKPAIIAETCs, TUOO OH MOXKET OBITh MIOBPEXkKICH U B Xy IIIIEM CITydae
9TO IpUBEAET K MoXKapy. ABTOMAaTHYECKUH BBIKIIIOYATENIb [E€HEpaToOpa J0JKEH OBITh BBIOpAH U
HACTPOEH TaKMM 00pa3oM, YTOOBI TapaHTUPOBATh, YTO TOK HArpy3KH, MUTAEMON T€HEPATOPOM,
HUKOTJIa HE NPEBBICUT KPUBYIO OBPEXKACHUH.

‘ f
100000 \E f | H
— KPHBAS
' NOBPEKAEHH A

10000

1
P

{

! |
1000 | i OBAACTE
j! l HOBPEGKAEHHA I

100 ™ \\ ;*
10

\
i 1
) -
1 10
KPATHOCTE IIDOAHOH MOOTHOCTH

BEPEMSA (s)




e [IpousBoacTBo
DIICKTPOIHEPTUHU

Crp. 3-4

W3-3a moTeph B reHepaTope Mnpu BeIOOpe reHepaTopa He0OX0AUMO MPUHUMATh BO BHUMAaHUE
BenuuunHy KII/I. ITorepu cocrosr u3:

e IIOTEPHB B /)KEJIE3E (u3-3a BUXpEBbIX TOKOB M I'HCTEPE3HCA)
e IIOTEPb B ME/IH (u3-32 cONpOTUBICHUSI OOMOTOK)
e IIOTEPb HA TPEHME (u3-3a conpoTUBIEHHS BO3yXa U BEHTUISTOPA)

KIIJ] renepaTopa nponopLyoHalIeH TOKYy Harpy3KHd U IO3TOMY HE SIBJISIETCS IOCTOSIHHOM,
a0COIIOTHON BEIMYMHOM [T KaX /101 qaHHO# MammHbl. [1o 3To# npruunHe nponu3BoAUTENN
OOBIYHO JAIOT XapaAKTEPUCTUKY MOIIHOCTU KaXXJI0W MallIUHBI.
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Kak nmpaswuiio, 6osbime rereparopsr 500 — 1500 kBA umerot 6onbiuit KI1J] (06619uH0 0T 90%
10 97%), yem reneparops! MeHbleil MomHocTH 0 — 100 kKBA (06b14HO 85 — 93%).
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OINPEJEJEHUE MOIITHOCTHA YCTAHOBKH C TOMOIIbIO KPUBOU KII
I'EHEPATOPA

Ecnu 6wt reneparop umen KI1J[ 100%, To 100 kBT Ha MaxOBHKe IPUBOJHOTO JIBUTATENsT MOTJIA
6n1 BeIpaboTath 100 kBT Ha BeIXO/A€E reHepaTopa.

[Tockonbky

Ha IpakTUKe H3-3a norepb re”epatopsl He umeror KIIJ[ 100%, ucnomssyercs

clefyrouas mpoueaypa A OnpeAeaeHus BbIXOJHON MOIIHOCTU IT'€HEPaTOPHON YCTaHOBKU:
1. C noMomplo BEJIWYUHBI IOJIE3HOM OTJA4M JBUTareis B KBT HaxodT 3KBUBAJCHTHYIO
MOJTHYIO MOIITHOCTH B KBA, rcmonb3ys ko3 uuueHT MomHocT! Harpy3ku (pasHsiii 0,8,

C€ClIn

HEC U3BCCTHO TOYHOC 3Ha‘leHI/Ie).

2. B Touke mepecedeHUs BETWUYUHBI MOJTHOM MomrHOCTH cuutbiBaercsa KIIJ mpu mannom
K0d(pGUIIUEHTe MOIIHOCTH Harpy3ku (paBHoM 0,8, ecii HE MU3BECTHO TOYHOE 3HAUCHUE.
BoixogHas MoOIIHOCTH TeHepatopa OyJIeT paBHa IIOJE3HOM OTxaye JBUraTens,
yMHOxeHHoU Ha KIT/I.

OOpaTtuTe BHUMaHHE, YTO YeM Omke KOd(PPHUIIMEHT MOIIHOCTH K enuHuIle, TeM oombine KI1/]

reHepaTopa,

98%

97%

96%

ETIO TIFH 415 BOJINBTAX

94%

95%

Osiaroapst yMEHbIIEHHUIO TOTEPh B MEAU CTaTOpa U poTOpa.

A C IOMOLBI0 NOJHOR MOLJHOCTH (KBA), FABHOM [IOJESHOR
MOLHOCTH JEUTCATENSA, JENEHHOH Ha 0,8, HAHTEM KII7.

T[]

N

i i ' |
C HDMDU_U:I'D KI'II[ Y¥MHCHEHHOTD HA TTIOJNESHY D MDLL[HDCTI:

JBHTATEIA, HM’I,I[EI‘-;‘I BEIZOOHYID MOIHOCTE ¥CTAHOBEH
i ] f ] i l wmm{. — m{“”
1 T T T 1

02 03 04 05 06 07 08 09 10 11
KPATHOCTB IIOJMTHON MOIIHOCTH FEHEPATOPRA

kWm — Mexannueckast MOIIIHOCTDb Ha MAXOBHUKE JIBHUTATEIIS.
kWe - anekTpuyeckas MOIIHOCTh Ha BBIBOJIAX T€HEPaTOpA.
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CHHMKEHUE HOMUMWHAJIBHBIX ITAPAMETPOB 'EHEPATOPA ITIEPEMEHHOI'O
TOKA

D¢ HeKTUBHOCTH U3OISAMH CHIXKACTCS TP YBEJINYCHUU TEMIIEPATYphl U/HIIN OCIa0IeHUN OTOKA
OXJIaKAarouIero Bo3ayxa. Ilpu pabore B 3THX yCIOBHSAX HEOOXOJUMO CHU3UTH MOIIHOCTb
Harpy3Ku reHeparopa.

e TEMIIEPATYPA OKPYKAIOIIEW CPE/IbI
OOBIUHO 3a MAaKCHUMaJbHYIO TEMIIEpaTypy, IOcie KOTOpOHl HEOOXOJUMO CHHKATh
JONMYCTUMYIO MOIIHOCTh Harpys3ku, npuHumaioor 40°C, mnpu Oomnbluell Temmeparype
OKpyXKarollel cpeabl [JOMyCcTUMas TeMmIeparypa MH30JdsUud OyJIeT NpEeBbIIICHA.
[TpuunHOl 3TOro sABISETCA YMEHbIIEHHE oOxJyaxjaaromero s3¢dexkra Bo3ayxa ¢
Temrneparypoi, mpesbimaronieii 40°C, 9To BEAET K YMEHBIIEHUIO CpPOKa CIIykKObI
MaIlMHBI.

e BbICOTA HAJl YPOBHEM MOPs
OObIYHO MaKcHMajibHasi BBICOTA HaJ yYpOBHEM MOps, MOcie KOTOpOM HEOOXOAMMO
CHIDKATh JOIYyCTHMMYIO MOIIHOCTb Harpysku, npuHumaercsa paBHod 1000 M, Tak Kak
Beiie 1000 M mmoTHOCTH Bo3myxa U 3((HEKTUBHOCTh OXJIKICHUS TaJaeT, YTO MOXKET
MPUBECTU K MPEBBIIICHUIO JOMYCTUMON TeMIlepaTypbl H3OJSIIIUU, PACCUATAHHOM JUIst
CTaHIAPTHOTO CPOKA CITYIKOBI.

e OI'PAHUYEHME INIOTOKA OXJIAKJIAIOIIEI'O BO3AYXA
TurmoBast mIOTPEOHOCTH TEHEPATOPOB MEPEMEHHOTO TOKA B OXJIAXKIAIOIIEM BO3/IyXe — OT
0,13 Mm%/ ¢ st 30 kBA 110 3,1 M*/c st 1400 kBA. B pesysibTare IpH yCTaHOBKE
e BPbI3TO3AIIUTHBIX KAJTKO3eii I YCUJIEHUSA
BJIAT'O3ALIMIIEHHOCTHU KOPITYCA TEHEPATOPA TIEPEMEHHOI'O
TOKA
NJIn
e O®OUJIBbBTPOB HA BO3YXO3ABOPHUKMU 1A YIAJEHUSA IbIJIN U3
ATMOC®EPHOI'O BO3JIYXA
HEOOXOJIMMO CHU3UTH JIOMYCTUMYIO MOIIHOCTh HAarpy3KH reHepartopa. TumoBoi koddduiueHt
CHIDKEHHSI TIpU TIPUMEHEHWH H (QWIBTPOB Ha BO3MyX03a0OpHUKH, W TPH NPUMEHEHHUU
OpBI3ro3aluTHBIX Kamo3ed — 5%. OOpatute BHMMaHHUE, YTO €CIUM CMOHTHPOBaHbI 00a BUja
ITHX TPUCIIOCOOICHUM, TO KOAPPUITUEHT CHIKEHUS paBeH 5% + 5% = 10%.
[lpu ycTaHOBKE IMOJM KOXYXOM HEOOXOIMMO YOEIHMTHCS, YTO TEMIIEpaTypa OXJIaKIAroIIero
BO3/IyXa Ha BXOJIC B TEHEPATOp HE MPEBBIIIAET PACUETHOTO 3HAUCHUS IS JAHHOTO TeHepaTopa.
KoxxyX mo/mkeH ObITh CKOHCTPYHPOBAaH TaKUM 00pa3oM, YTOOBI BIYCK BO3IyXa B JIBUTATElb U
BITYCK BO3/lyXa B IreHepaTop ObLIM pa3lielieHbl, OCOOCHHO KOT/a JUIsi HarHETaHUS BO3AyXa IOJ
KOXKyX TpeOyeTcsl OXJaKAanmii BeHTWwIsATop. Kpome Toro, BIyck BO3Ayxa B TEHEPATOp
JIOJDKEH OBITh YCTPOEH TaKuM 00pa3oM, 9TOOBI HE JOMYCTUTH IMTONalaHus BHYTPb BJIaTd W MBLIH,
NPEAMOYTUTENILHO TP TOMOIIU (PHIIBTPA.

INPUMEYAHMUE: Oxpyxkaromas TemMneparypa — 3TO TEMIEpaTypa BO31yXa, OKPY’KaOILIEro
reneparop — HE Temmneparypa Hapy»XHOro BO3QyXa — TEMIIEpaTypa MAIIMHHOIO MOMEIIEHUs
00b1yHO Ha 10°C BbllIE TEMIIEpaTypbl HApPY>KHOTO 0OLIECTBA.
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Crp. 3-7

PABOYASA YACTOTA

OOBIYHO B AM3ETBHBIX YCTaHOBKAaX MOIIHOCTHIO OT 30 10 2000 kBT npuBoiHOM AM3EIh UMEET
ckopocts Bpamienuss 1500 06/mMuH npu padoueit yactote 50 ' 1 1800 06/muH mpu pabdoueit

qacrore 60 I'm.

Pabouas yacToTa 3aBHCHUT OT CKOPOCTH BpallICHUSA ABUTATCIIA, 110 CYIICCTBY BBIXOJHAA YaCTOTa
MMpAMO MpONnopuruoOHajibHa CKOPOCTH BpAallICHUA ABUTATCIIA.

BrixomHast yactoTa reHepaTOpPHON yCTAaHOBKUA MOXKET OBITH OmpeiesieHa mo gopmyiie:

YACTOTA (T'n) = (CKOPOCTH (OB/MHWH) X YA CJIO TIOJIOCOB) / (2 X 60)

OOBIYHBIE CUCTEMBI;

KO/IMYECTBO CKOPOCTbDb BPAILIEHUA], YACTOTA, I'ny
HOJIIOCOB OB/MHUH
2 3000 50
4 1500 50
6 1000 50
2 3600 60
4 1800 60
6 1200 60

MexaHndeckast BUOpaIvs, IPOU3BOAMMAs POTOPOM, 3aBUCUT OT YHCIIA MOJIFOCOB poTopa. J{is
reHepaTopOB (610] CKOpOCT}IMI/I BpaH_[eHI/ISI, paBHBIMI/I HpI/IBCI[CHHBIM B BI:IH.IGHpHBCI[GHHOﬁ
TabIHIIe, YaCTOTHl MEXaHUYECKON BUOpAIIMU OOBIYHO PABHBI:

KOJIMYECTBO CKOPOCTb BPAIIEHUA, | YACTOTA BUBPAIIUU,
1HOJIIOCOB Ob/MHH 'y
2 3000 50
4 1500 60
6 1000 25
2 3600 30
4 1800 16,7
6 1200 20
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MOIIHOCTD PABOTBI TEHEPATOPA IEPEMEHHOI'O TOKA B
COOTBETCTBHH C ISO 8528

JlBa pexuma MOIIHOCTH oOmpeneneHsl ans paboTsl reneparopa mo IEC-34 u ISO 8528-3
(BS7698)

e OCHOBHAA MOIIHOCTHB B [IPOJOJIZKUTEJIBHOM PEXUME, kBA

MouHOCTh B IPOJOIKUTEIBHOM PEKUME — 3TO TaKasi MOIIIHOCTh, C KOTOPOX MallIuHA MOXKET
paboTaTh HEOrPAaHUYEHHO JIOJITO TMPH OMpEeNeNeHHbIX ychnoBusx. Ilpu sToM pomyckaercs
neperpy3ka Ha 10% cBepx MOIIHOCTU B MPOJIOJKUTELHOM PEXKUME B TEUSHUH OJIHOTO yaca
KaXJIbIe JBEHAJIATh YacoB. J[aHHas XapaKTEepHCTHKAa OCHOBaHAa Ha pexume padboTel S1 mo
IEC-34, EN60034-1 u BS4999 yacts 101 win IIponomxkurenshbiil pesxxum no NEMA MGI-
22.

e [IMKOBAS MOIIHOCTbD B TPOAOJI’KUTEJIBHOM PEXXUME, kBA

[MukoBast MOIIHOCTH B TMPOJODKUTEIIEHOM PEXHME — 3TO Takas MOIIHOCTb, C KOTOPOH
MallfHa MOXXET padoTaTh HEOTPAaHWYEHHO [OJNTO TPH ONPENECNICHHBIX YCIOBHAX. OTOT
PSXUM He J0IycKaeT neperpys3kd. JlaHHas XapaKTepUCTHKAa OCHOBAaHA HA PEeKUME pabOThI
S10 mo IEC-34 (wmm Pexxum pesepBupoBanusi mo NEMA MG-22). Jlna sTtoro pexuma
MO3BOJISIETCS.  yBENIMUYEHUE TEMIIEpaTyphl TeHeparopa B 3aBUCUMOCTH OT Kjacca
HarpeBOCTOMKOCTH W3osnuu. [Ipym ncmonb30BaHMM 3TON XapaKTEPUCTHKH JOJDKEH OBITH
orpeneneH K03()(GUIUEHT OTHOCUTEIBHOTO CPOKA CITY>KOBI H30JISIIIMU IO YCIIOBUSIM HarpeBa.

YacTto NpUMEHSIOTCS O0COObIe XapaKTEPUCTHUKU IO COTIACOBAHMIO C IPOU3BOAUTEISMU
reHepatopoB. OHM yCTaHABIMBAKOT MOIIHOCTh B OTHOLIEHUHU MOAXOIAIINX TEMIEPATYPhI U
BBICOTHI HaJ YpOBHEM MOpsi. [[puMeHsATh 0co0ble XapaKTepPUCTUKH CIETYET OCTOPOXKHO.

[IpaBuiibHAS OIIEHKA MOIITHOCTH JOJKHA OBITH BRIOpaHa JJIsl KOHKPETHOW YCTAaHOBKH, B
MIPOTUBHOM CITy4ae CPOK CITY>KOBI reHepaTopa 3HAYNTEILHO COKPATUTCA.
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KJIACC U30JI11I1MA OBMOTOK

N30nM0HHBIE MaTepUabl KJIacCU(PUIUPYIOTCA MO UX CIIOCOOHOCTH COXPaHATh U30JIUPYIOIINE
CBOWCTBA B TEUEHHUHM OINPEACICHHOTO CpPOKa CIYXXObI MpH BO3ACHCTBHM MaKCHUMAaJbHOU
temneparypbl. CTaHIapTHBIN CPOK CITy>KObl T€HEpaTOpa NEPEMEHHOTO TOKA OOBIYHO COCTABIISIET
100 000 yacoB paboOThl B MPOAOKUTEIHHOM pexume. VCrmonb3yroTcs HOPMBI MOBBIIICHUS
temneparypbl u13 NEMA uacts 22 (utonb 1972).

KJIACC U30JIs1IUU MATEPHUAJIA A |E |B |F H

MakcumanbHO€E 10IMyCTUMOE MoBbIeHne Temneparypsl (°C), npu 60 |75 |80 1105125
Temneparype okpyxaromien cpenbl 40°C u cTaHIapTHOM CpOKe
CITYKOBI.

Cpoxk ciry>k0bl 30N YMEHBIIAETCS MO BO3JCHCTBHEM CIEAYIONUX (DaKTOPOB:

e YPE3MEPHBI HATPEB
OTO MOXET ObITh PEe3yJIbTaTOM BBICOKOM TeMIepaTypbl OKpY>Kalolled cpenbl, MIoXOoH
BEHTHJISIIIMH, TPEBBIIICHUS] TOKAa HArpy3KH WIM Ko3()(dUIIMeHTa MOITHOCTH, MEHBIIEro
HOMHUHAJIBHOTO. ["apMOHUKH, BHOCHMBIE HArpy3KOoil, Takxke MPOU3BOISAT JOMOJIHUTEIHLHOE
Harpesaroliee JEMCTBHE, 4YTO YMEHbBIIAET CPOK CIYKObl. YMEHbIIEHHE MOTOKa
OXJIQXKIAIOIIETO BO3AyXa MIIM €r0 MJIOTHOCTH TAaKXKe MPHUBOAT K HAarpeBy.

e MEXAHMYECKHE IIOBPEXJIEHUSA
B pesynpraTe mnomagaHus TIecka, NbUIM WIM aOpa3MBHOIO MarTepuajla MEXIY
JBIDKYIIUMHCS YaCTAMHU M CTATOPOM MOXKET YXYALIUTb U IOBPEIUTH U30JISILIHUIO.

e KOHIEHTPAIIUA SJIEKTPUYECKHAX IMOBPEXJIEHUI
KopoTtkue 3ambikanuss B 0OMOTKaX, BbI3BAaHHBIE MEXAHMYECKUMHU MOBPEKACHUIMU WIH
ne(eKTaMyu M3rOTOBJIEHUS MOTYT BbI3BaTh MOSBIEHHE JIOKAIbHBIX TOYEK IEperpena,
KOTOpBIE YXYAIIAIOT U30JISILIMOHHBIE CBOICTBA.

e XWMHYECKOE BO3JENCTBHUE
Jleryuune, pa3OpbI3ruBaeMble MM KOHJICHCHPYIOIIHECS XUMHUYECKUE COCTUHEHUS MOTYT
BO3JICHICTBOBATh HA W3OJIALMOHHBIM MaTepuai, 3HAYUTENbHO COKpallas CpOK €ro
CITyKOBI.

e BOJA U IIVIECEHb
Bona Moxxer momacte B OOMOTKM M BBI3BaTh POCT IUIECEHH, YTO MOXKET B KOHEUHOM
UTOTE IPUBECTU K IOPYE U3OIIALIHU.
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IMPEJAEJBHBIN TOK KOPOTKOI'O 3AMBIKAHUSI TEHEPATOPA

BenuunHa mnpeaensHOTO TOKA KOPOTKOTO 3aMBIKaHHSI TE€HEpaTtopa TpeOyeTcss mpH 3aJaHuu
HOMMHAJILHOTO TOKA 3alIMTHOTO amnmapara U BPeMEHU cpabaThIBaHUs. DTOT TOK MOBPEXKICHUS
MOKET OBITh HCIIONB30BaH ISl MOAOOpa KOMMYTAIMOHHBIX allllapaToB U CHCTEM 3allUThI
reHepatopa. CriocoOHOCTh TeHepaTopa HMUTAaTh KOPOTKOE 3aMbIKAHHE TOKOM OY€Hb OOJBIION
BEJIMYMHBI ONIPEIEISIETCS TUTIOM HCIIOJIb3YEeMOM CHCTEMBI BO30Y KICHUSI.

APH c camoBO030yXJIeHHEM IHTAETCS OT BBIXOJHOTO HAIPSKEHUS, KOTOpPOE MPH KOPOTKOM
3aMBIKaHUU TMPOCAKUBACTCS, U, CIEAOBATENBHO, ISl TOAAEPKAHUS MAarHUTHOTO MO JJOCTYITHO
MEHbIIIe SHepruu. TakuM o0pa3oM MalIMHBI C CAMOBO30YXKIEHHEM HMEIOT XapaKTEpUCTHKY C
OonpIIel TPOCAAKOW HAMPSHKEHUS MPU OONBIINX TOKAX, W TPHU KOPOTKOM 3aMBIKaHUU
HaNpsDKEHUE CaIuTCs A0 HYJISl, €CITU TOJIBKO TOK HE MOJAEPKUBAETCS IPYTUM HCTOUHUKOM.
MamuHbl C HE3aBUCHMBIM BO30YXKICHHEM YIPABISIOT MArHUTHBIM II0JIEM HE3aBHUCHMO OT
Harpy3kd. OOBIYHO TeHepaTop C HE3aBHCHMBIM BO30Yy)KJICHHEM OyIeT BbIpadaThiBaTh TOK
BennmunHOM 300% OT HOMHUHAIA B TEYEHUU OJTHOW MM O0Jiee CEKyH/I.

CymecTByeT /1Ba BU/1a KOPOTKHX 3aMBIKaHUH TpeX(a3HBIX T€HEPATOPOB:

TPEX®A3HOE KOPOTKOE 3AMBIKAHUE
[Tpu 5TOM BCe (ha3bl 3aMBIKAIOTCSI HAKOPOTKO, JINOO TpH (a3bl 3aMBIKAIOTCS BMECTE U HA 3€MITIO.
3amMbIKaHHE UMEET HYJIEBOE CONPOTHBIICHHUE.

HECUMMETPUYHOE 3AMBIKAHUE
[Ipu >TOM 3aMBIKatOTCS OHA WK JIB€ (a3bl, IPU HECUMMETPUYHOM 3aMbIKaHUHM BEJIUYHMHA TOKA
Oosblie, YeM IIPU CUMMETPUYHOM.

XAPAKTEKPUCTUKA KOPOTKOI'O 3AMBIKAHUSA

KOFI[a 3aMbIKAHUC TIIPOUCXOIUT B 3HeKTquCCKOﬁ CCTH, TOK, KOTOpBIfI BCICACTBUE JOTOIO
BO3HHKACT, ONIPCACTIACTCA BHYTpeHHeI\/JI 5C MAallIMHBI B 3TOM CCTH, UX MNOJHBIM COIIPOTUBIICHUEM
" COIIPOTUBJICHUECM CCTU MCIKIAY MAaIllMHONM ¥ MECTOM KOPOTKOI'O 3aMbIKaHUH.

Tok, mpoTekaromuil B CHHXPOHHOM T€HepaTope MEepeMEHHOro TOKa cpasy mocie TpexgazHoro
KOPOTKOTO  3aMbIKaHUS; TOK, MPOTEKAIOIUNA HECKOJIbKUMH NEpUOJAaMHM  TO3KE U
YCTaHOBMBILIUICS TOK 3HAYUTENIBHO OTJIMYAIOTCS OJUH OT JIPYroro M3-3a SIBJICHUS pEeaKIUH
SAKOpST Ha MAarHUTHBIA MOTOK B BO3AYLIHOM 3a30pe MaliuHbl. TOK yObIBaeT CpaBHUTEIHHO
MEJJICHHO OT CBOEH MepBOHAYAIbHOM BETMUUHBI 10 YCTAHOBUBILETOCS 3HAUCHHSL.

Bpi0op aBTOMATHUYECKUX BBIKIIOYATEICH IS SJCKTPUYECKOH CETH 3aBHCHUT HE TOJBKO OT
BCJIINYMHBI HOpMaJ'II)HOFO pa60qer0 TOKa, HO 1 OT MAaKCUMAaJIbHOI'O MTHOB€HHOI'O TOKAa U OT TOKa,
KOTOPBIN TOJKEH OBITh OTKJIIOUEH MO HampshDKEHHEM B JaHHOW nuHuH. CleoBaTeNbHO, BCEraa
HeO6XOIII/IMO OHpe,Z[eJDITB HepBOHaanLHYIO BeJII/ILII/IHy TOKa KOpOTKOFO 3aMBbIKAHHUS B CHUCTCMC
UL TOTO, YTOOBI BBIOpAHHBIM BBIKJIIOYATENh O0JaJall  JOCTATOYHON PA3PBIBHOM
CIIOCOBHOCTBHBIO.

Boo6me, CBEPXIIEPEXO/IHOE MHAYKTHUBHOE COIIPOTUBJIEHHUE renepatopos
MEPEMEHHOT0 TOKa OINpeeNsieT HadyalbHbI TOK KOPOTKOTO 3aMbIKaHHs, TEM CaMbIM OIpEaesis
U pa3pbIBHYIO  CIIOCOOHOCTH  aBTOoMaTmueckux  Beikimodarenei.  ITEPEXO/IHOE
NHAYKTUBHOE COIIPOTUBJIEHUE npumensiercs s W3yYeHHUS CTaOWIBHOCTH
CHCTEMBI, Korja mpoOiieMa COCTOMT B TOM, IMpPHUBEIACT JIM KOPOTKOE 3aMBIKAaHHWE K MOTEpe
MalIuHON CHHXPOHH3MA C OCTAIBHOM CHUCTEMOM, €CIM KOPOTKOE 3aMbIKaHHE OyIeT yCTPaHEHO
TOJIBKO Yepe3 ONPEEIICHHBIN IPOMEKYTOK BPEMEHH.
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XapakTepUCTUKU PEaKIIUi Ha CHMMETPUYHOE KOPOTKOE 3aMbIKaHUE:!

1. DkcrnoHeHIMANBHOE yMEHBIIEHHE TOKA KOPOTKOTO 3aMBIKAHHSI C TEPBOHAYATHLHOIO
BBICOKOI'O 3HAa4€HMs B TEYEHMM IIEPBOrO IOJIYNEPHOAA C MOMEHTa KOPOTKOIO
3aMplKkaHus. BenmnunHa — TOKa (Isc) 3mecs ompenpensieTcss € MOMOILIBIO
CBEPXIIEPEXO/JHOI'O UHAYKTUBHOI'O COITPOTHUBJIEHHUSA renepatopa:

Isc =Eoc/ X”q

Eoc —HanpsbkeHue HAa Pa30MKHYTBIX BBbIBOJaxX reHeparopa. CBepxmepexoaHoe
WHAYKTHBHOE CONPOTHBICHUE TEHEparopa TMPUBOAUTCA B  CHCIUPUKAUAX |
o0o3Hauvaerca X”4.

2. TIpoxoxeHHe TOKa KOPOTKOI'O 3aMbIKaHHUs Yepe3 caMblii HU3KUI YPOBEHb OIpeeNsIeTcs
NEPEXOJIHBIM HWHAYKTHUBHBIM COIIPOTUBJIEHUEM  renepatopa.
INEPEXOJHOE COIIPOTUBJIEHHUE reneparopa nmpuBoAuTcs B cnenudUKanusax u
obo3Haugaercd X’4.

3. TloctosiHHas BenuyMHA TOKa, KoTopas gocturaercs uepes 0,2 — 0,5 cexyHAbI,
onpeaensercs CUHXPOHHBIM HMHAYKTUBHBIM COIIPOTUBJIEHHUEM X4
reHepaTopa U peryjaupoBaHUEM HAIIPSHKEHU.

[IpouzBogutenu mnpenoctapisiior JEKPEMEHTHBIE KPUBBIE KOPOTKOI'O
3AMBIKAHMUMS, sBrnsomuecs MOAPOOHBIMH XapaKTEPUCTUKAMU TOKOB KOPOTKOTO
3aMbIKaHUs Ul KaKJOW MOJIETIN T€HEPATOPA.
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XAPAKTEPUCTUKA HAIIPSIDKEHUSI TEHEPATOPA

B pesynbrare moAkiIOUEHHs WU OTKJIIOUEHHUS Harpy3KH T'eHepaTopa BelIMYMHA HaIpsHKEeHUs
MIHOBEHHO M3MeHsieTcs. [lpy  NOAKIOYeHMM Harpy3Ku HalpsDKEHME IafaeT, 3aTeM
BOCCTAHABJIMBAETCS /10 HOMUHanA. [lpyu OTKIIIOUEHUM HArpy3Kd HAINpsHKEHHE MOBBILIAETCS U
BO3BpallaeTcsd K HOMHUHAIY. XapakKTepUCTUKA, IO KOTOPOH HampsbKeHHWE TMpocenaeT u
BOCCTAHABJIMBAETCS, ONPEAEIAETCS OCOOCHHOCTSIMH reHeparopa u cnocodHocteio APH u nenu
BO30Y>KJCHHSI BO3BpALaTh BEIMYMHY HANIPSDKEHUS! K HOMHUHATFHOMY 3HAYSHHIO.

OCHOBHEBIE napaMeTpbl XapaKTCPUCTUKU HAIIPSIKCHU:

e I[IEPEXOJHASA INOCAJAKA HAIIPAKEHUSA
OTO0 BENUYMHA, 10 KOTOPOH MaJaeT HalpsHKEHWE IIPU BHE3AITHOM BKJIOYEHMM HArpys3KH,
BBIpa)KaeMblil B IIPOLIEHTaX OT HOMHUHAJILHOI'O Pa00Yero HapsKEeHHUs.

e [IEPEXOJHOE NNEPEPEI'YJIUPOBAHUE HAITPAKEHUSA
OTO BenMYMHA, A0 KOTOPOJIA BBIPACTAET HAIPSIKEHUE B PE3yJIbTare OT KIFOYEHHS
Harpy3kH, KOTOpas BEIPa)KaeTCsl B MPOLEHTaX K HOMUHAIBHOMY pabodeMy HaIpsHKEHHIO.

e BPEMS BOCCTAHOBJIEHUS
OTo Bpems, KOTopoe TpeOyeTcs il BOCCTAHOBIICHUS HAMPSIKCHHS 1O BEIMYUHBI,
OTJIMYAIOIIEHCS OT HOMUHAJIA He OoJiee ueM Ha 2 — 3%.

e IIPEAEJIBI YCTAHOBUBUIETI'OCS PEXKUMA
OTo mpedenbl OTKIOHEHUS HAINpsHKEHHS OT HOMMHAlIa Npu paboTe reHeparopa Ha
MIOCTOSIHHYIO HAarpy3Ky.

IIpu BBIOOpEe reHepaTropa A JaHHON Harpy3kd HEOOXOAMMO IPHHHMATh BO BHHUMAaHHE
JieficTBUE MIHOBEHHOHM Harpy3KH Ha BBIXOJHbIE IapameTpsl reHepatopa. OOBIYHO I'€HEPATOPHI
BBIOMPAIOT Ha MPOCAAKYy HampsokeHus <2%. bonplime ckauky Harpys3kd, Takue, Kak ITyCK
JJNIEKTPOABUIaTeNs, MOTYT BbI3BaThb CHJIBHBIE IIPOCAJAKH HANPSIKEHUS, KOTOpPBIE MOTYT
BO3/ICIICTBOBATh Ha APYIrHe Harpy3Ku, HallpuMep, BbI3BATh YMEHbBIIEHUE SIPKOCTH OCBEILLEHUS, U
B HEKOTOPBIX CIy4yasX 3TO MOXET MPHUBECTH K CpabaThIBaHUIO 3alIUThl MUHHMAJIBHOI'O
HaANPsDKEHUS U OTKIIIOYEHUIO 3JIEKTPUYECKON CUCTEMBI.

BricTpast mepexopHasi xapaKkTEpUCTHKa TpeOyeTcs sl Pe3epBHBIX T'€HEPATOPHBIX YCTaHOBOK,
I7Ie Hy’XKHO, 4TOObI yCTaHOBKAa OBICTpPO MpHHMMala Ha ce0s Harpys3ky. Jlius ycTaHOBOK,
SIBIISIFOIIMXCSL OCHOBHBIM HMCTOYHHKOM TNHTaHUS, pPa0OOTAIOMIMX B JJIUTEIBHOM pEXHME,
JUINTENIHOCTh MEPEXOTHON XapaKTEPUCTUKU MO HANPSKEHUIO MEHEe KPUTUYHA.

ISO 8528 vacTh 1 onpenenseT KIacchl XapaKTEPUCTUK MO HanpspkeHuto. OO 3TOM cM. pa3zen 1o
TpeOOBaHUAM K MECTY YCTAaHOBKH U aHAJIU3y Harpys3KH.
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[IpousBoauTenu reHepaTOPOB MPEAOCTABISAIOT KPUBBIE MPOCATKU HANPSDKEHUS, KOTOpbIE
MIOKa3bIBAIOT MPOCAAKY BBIXOJHOTO HANPSDKEHUS JUIs JaHHOro Habpoca Harpy3ku. [Ipu BeiOope
reHepaTopa HEOOXOAMMO CHpPABIATHCA C HUMH, YTOObI MaKCHUMAaJIbHBIM HAOpOC Harpy3ku He
HOBJIHSUT HEOJIAronpHusITHO Ha Ha paboTy APYTMX YyBCTBUTEIbHBIX K M3MEHEHHMSM HaNpsKEHUs
noTpeOuTesneH, MPUCOEAMHEHHBIX K 3TOH )K€ TeéHEepaTOPHOM YCTaHOBKE.
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Hampumep, nnst nanHoit xapaktepuctuku, Habpoc Harpy3ku 1600 kBA B reneparope 380 B
IpUBEIET K BpEMEHHON NPOCaJKe HANPSKEHUsI TPUOIU3UTENbHO Ha 20%.
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MNEPEYEHb COCTABHBIX YACTEHA TEHEPATOPA IEPEMEHHOI'O TOKA

[1031-| OITMCAHUE [1031- | OIIMCAHUE
s J11%5;1

1 CTaTop 25 TJ1aBHBIN BBIIPSIMUATEIb

2 poTop 26 BApUCTOP

3 pOTOp BO30YIUTETS 27 JIAOJ TPSIMOM MOJISIPHOCTH

4 crarop Bo30yauTens 28 JoJ1 oOpaTHOM MOJSIPHOCTH

5 MOAUIUITHUK HEMPUBOAHOTO KOHIIA 29 MOHTa)KHas IPOYIIIUHA CO CTOPOHBI
BaJa IpUBOJA

6 KPBIIIKA MOAIIUITHIKA HEMPUBOIHOTO 30 MOHTa)KHas IPOYIIINHA CO CTOPOHBI,
KOHIIA BaJia MIPOTUBOIIOIOKHON IPUBOTY

7 YILUIOTHUTEIBHOE KOJIBIO 31 THE3/0 MEPEXOAHOTO KOJIbLla
MOUINITHUKA HETIPUBOJAHOTO KOHIIA MOIIIUITHUKOBOTO IIUTA
BaJia

8 MOJIIUITHUK HEPUBOJIHOTO KOHIIA 32 IJIaBHasI KOJIOJIKA BEIBOJOB
BaJia

9 MPYKUHHOE KOJIBIIO HETPUBOJHOTO 33 COeUHEHME BEIBOIA
KOHIIA BaJia

10 THE370 IPUBOHOTO KOHIIA Baya/ 34 KpaitHuil OaHgax
nepexojiHas Mypra

11 CETKa MPUBOJHOr0 KOHIA 35 BEHTUJISITOD

12 | nuckK cuemieHus 36 MOHTaKHasl MPOKJIAJKa MO/ JIaIy

13 OOJIT CLEIUICHUS 37 oouT

14 | nanwi 38 Kphbimka 61oka APH

15 | HU3 Hecylero Kopiyca 39 MIPOTUBOBUOPAITMOHHBIN MOHTaKHBII

kpoHmteiiH APH

16 | Bepx Hecyliero kopiyca 40 BCIIOMOTaTeJIbHbIN KIIEMMHHK

17 | kpbllKa BO3AyX03a00pHUKA

18 | KkpbllIKa KOPOOKHU BBIBOJIOB

19 | TopueBas maHenab CO CTOPOHBI
MIPUBOJHOTO KOHIIA Baja

20 | TopueBas maHelb CO CTOPOHBI
HENPHUBOJHOTO KOHIIA Bajia

21 | APH

22 | 60KOBas MaHelb

23 | MOHTaxHbIH KpoHIUTEtH ABP

24 | cOopKa rIaBHOTO BBITPSIMUTENS -

criepen
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COINPSI)KEHUE TEHEPATOPA C JIBUTATEJIEM
JBYXOIOPHBIN TUTI

I'eneparop ¢ aBymsi omopamu TpeOyeT HaJIMYWA MPOYHON OMOPHOW TUIMTHI WJIM OCHOBAHHS C
MOHT)KHBIMH TUTOIIAJIKAMU ISl ABUTATENS M T€HepaTopa, KOTOpble Obl 00ECTICUMIN XOPOIIUN
0a3uc ayig TOYHON LEHTpOBKU. CuUIlbHAS CBSA3b ABUTATENsl C T€HEPATOPOM MOXKET YBEIUYUTH
0O0IIyI0 )KECTKOCTh YCTaHOBKH. [ MOKYIO CBS3b, pa3pabOTaHHYIO i KOHKPETHOW KOMOMHAIIUU
TE€HEepaTop-ABUraTelb, PEKOMEHAYETCS MPUMEHATh [JI1 MHUHUMHU3ALUMA CKPYYHBAIOILIETO
s dexra.
[IpenmymiecTBa reHEPAaTOPOB € ABYMsI ONIOPAMH CIEAYOIINE:
e YMEHBHIEHHASA HAI'PY3KA HA BAJI
e T'EHEPATOP U30JIUPOBAH OT ABUT'ATEJIA, 3TO ITIO3BOJISAET
V3BEXATH BO3JIEMCTBUS HA TEHEPATOP TOPCUOHHBIX BUBPAIIMI
JABUT'ATEJISA.
e YMEHBIIAET TOPCUOHHYIO AMILUIUTYJIY BUBPAIIMM TEHEPATOPA,
YTO ITO3BOJIAET:
= YBEJIUYUTH CPOK CJIYXBbI NIOAIIHUITHUKOB
* YBEJIUYUTH CPOK CJIYXBbI POTOPA
* VYMEHBHIUTH HUK/IMYECKYIO UPPETYJIAPHOCTD
* YMEHBUIUTH ITYM

JIByXOIIOpHBIE T€HEPATOPBI UMEIOT CJIEYIOLINE HEAOCTATKU:

e [IOBBILNEHHYIO OBIIIYIO CTOUMOCTD

e JIJIA MOHTAKA 'EHEPATOPA HY’KHO BOJIBIIE KOMIIOHEHTOB

e BO3MOXHASI HECTABUJIBHOCTD, BBI3BAHHAS PEAKIIMENA THBKOT'O
IMPUBOJA HA HUK/IMYECKYIO UPPEI'YJIAPHOCTD

OJTHOOIIOPHBIN THII

OTOT TUI HAMHOTO 0oJiee MOMyJISipEeH Ul YCTAaHOBOK B Auara3oHe mourHocted 3 — 2000 MBrT.
OnHOONOpHBIE TeHEPaTOPHbIE YCTAaHOBKU TPEOYIOT MPOYHOM OMOPHOM IUIUTBI ¢ MOHTa)KHBIMU
IUTOLaKaMH U1l JIBUTATENs/ TeHepaTopa Al OOecledeHus Xopolero Oasmca Asl TOYHOM
LIEHTPOBKH. MaKCHMabHbIM N3rHOArOIINi MOMEHT (hIaHIa JBUraTeNs JODKEH OBITh OrpaHUueH
XapakTepuCTUKaMKu Jasuratens. IIpeumyiiecTBa OZHOONOPHOW CXEMBI IO CPaBHEHHIO C
JIBYXOTIOPHOH 3aKJIIOYAIOTCS B CIEAYIOIIEM:

e OBJIET'YJAETCS HEHTPOBKA, COITPSI’)KEHUE 1 MOHTAX

e YMEHBIIAETCS CTOUMOCTbDb CONPSI>KEHUS

LleHTpOBKa OTHOONIOPHOTO TeHEpaTOpa OUYeHb BaXKHA, M U3TUO (hJIaHLIEB MEXAY T'eHepaTOpoOM H
JIBUTATENIeM MOJKET BbI3BaTh BHOpauuio. TopcuoHHas BHOpauus MPUCYTCTBYET BO BCEX
CUCTEMAaX, IMPHUBOJMMBIX [BUTraTeJIEeM 4Yepe3 Baj, M MOXKET JOCTUYb TaKUX BEIUYMH IpU
ONpEACIECHHBIX CKOPOCTSX, 4YTO BBI3OBET MOBpEKIeHUE MexaHusma. (CienoBarenbHO,
HE0O0X0IMMO Bcerja MpUHUMATh BO BHUMaHME JIeMCTBUE TOPCUOHHOM BHOpanuu Ha Bayly M Ha
COUWICHEHHH, KaK OJHOOIIOPHBIX, TaK U B ABYXOIIOPHBIX F€HEpaTOpax.
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BCTPOEHHBIE MOJAU®UKAIIUU U TIPUHAJIUVIEZAKHOCTHU

Kpome cranmapTHBIX XapaKTEpUCTHUK, JOCTYIHBI TAaK)Ke JOMOJHUTEIbHBIC MPUHAICKHOCTH U
Monupukanuu reaepatopa. OObIYHO MOAUGUKALNN TOCTYIHBI 32 JOMOJHUTENbHYIO OIUIATy U
CTOMMOCTb JIOCTaBKH.

BCTPOEHHBIE MOJUDPUKALIUN
OCOBOE YCTPOHCTBO BAJIA
WNuorna tpeOyercs, 4TOOBI Bajdl MOAXOAMI K HECTAaHAAPTHOMY JIBUTATENIO WU
YCTPOMCTBY COIPSKEHUS.
MY®TA NWJIN IEPEXOJHUK
VYnpyras mydTa WM crienuadbHBINA JeMidep MOXKeT MoTpeOoBaThCs IS YCTAaHOBKU
reHeparopa M JBUratens. B KaxIoM ciydae HEOOXOJUMO TNPOBOJUTH aHAIU3
TOPCHUOHHBIX BUOpAIHii.
OCOBOE YCTPOHCTBO BbBIBOJIOB OFBMOTKH
bonpiioe KoIMYECTBO pa3iMUHBIX HANPSDKEHWH MOTYT OBITh IOJYYEHBI C ITOMOILBIO
Pa3IMYHBIX COEAUHEHUN 12 BBIBOJOB, UMEIOIINXCS HA CTaHAApPTHOM reHepaTope. Kpome
5THX 12 BBIBOJOB MHOT/Ia HYKHBI OCOOBIE YCTPOICTBA BBIBOJOB OOMOTOK.
OCOBOE YCTPOIHCTBO OCHOBAHUSI
Jlnist ycTaHOBKH OOJIBIIUX T€HEPATOPOB M CBEJCHUS K MUHUMYMY M3THOAIOIIET0 MOMEHTA
Ha KapTepe MaxOBMKa JIBUraTesst HHOra Tpedyercss 0coboe HeCTaHAAPTHOE MOJOKEHHE
OCHOBAHUS T€HEpaTopa.

IMPUHAJVIEZKHOCTH

APH C TPEX®A3HBIM BXOJ10OM
B T0 Bpewms, kak ogHoda3Hblii APH ycranaBnuBaeTcsi Ha cTaHJapTHBIE T€HEPATOPbI, IS
HEKOTOPBIX  IMPUMEHEHWH, TakuX, KaK KIIOUeBOM peXHUM Harpys3ku, Tpelyercs
OTCJICKHMBAThH BCEe TPH (Pasbl.
OUJIBTPBI PAIMOIIOMEX
JlononmHuTENbHAS QUIBTPALUS CTaTOpa C IEIBI0 TOAABICHHS BHICOKOYACTOTHOTO IIyMa
obecreynBaeTcssi KOHJACHCATOPHBIM (HIBTPYIOIIUM MOIYJIEM. DTOT MOAYJIb MOMOXET
BBINIOJIHUTH TPEOOBAaHUS HIDKECIEAYIOUINX CTaHIAapTOB U JIOJDKEH YCTaHABIMBAThCS, I1E
TpeOyeTcsi COOTBETCTBHE UM.

e BSEN 50081

e BSEN 50082

e VDE 0875

e BS 1597

e MIL 461
TEPMOIJATUUK OBMOTOK

B cnyuae, xorma TpeOyeTcs HamuuMe TEMIEPATypHOTO AaTyMka B OOMOTKaxX Jyis
M3MEpEHHs pabouel TeMIepaTypbl ¥ MOHUTOPUHTA CPOKa CITyKObI, HEOOXOUMO, YTOOBI
9TH aTYUKH ObLTM 0OMOTaHBI U30JISALIKMEH B TIPOIECCe MPOU3BOJICTBA.

TEPMOJATYHUK ITOAIIUITHUKA

B cnyuasx, xorma TpeOyercs OTCIEKMBATh TEMIIEPATypy IOALIMITHUKA, MOJIIAITHUK
JOJKEH UMETh 110CaJJOYHOE MECTO, B KOTOPOM ObLIO ObI MECTO JUIsl yCTAHOBKH JaTyuKa
TEMIIEPATypPbl B IIPOLIECCE MPOU3BOJICTBA.
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AHTHU-KOHJIEHCATHBIE HAT'PEBATEJIN

OHU NpeCTaBIAIOT U3 ce0s AIIEMEHTHI, TUTAEMbIE OT AJIEKTPOCETH, KOTOPHIE YCTaHABIUBAIOTCS
B pacnpenenuTenbHON KopoOke. PekoMeHmyeTcs NCronb30BaTh UX B yCTAHOBKAX, HAXOASAIINXCS
B pPE3epBE WM MPU XPAaHEHHUH TSI TOJIEPKaHusl 0OMOTOK B XOPOILIEM COCTOSTHHH.

BO3YIIHBIE ®UJIbTPbI

[Tpu paboTe arperara B yCJIOBHUSIX 3allbLICHHOCTH Ha BO3{yX03a00pHHUKH JTOJKHBI OBITh
YCTaHOBJICHBL (1)I/IJ'II)TpI)I AJI1 OYMCTKH BO34yXa OT IbLUIMW, TAK KaK OHa MOXKET YMCHBIIUTL CPOK
ciry>x0bI TeHepatopa. [Ipu ucrnonbp3oBaHum GUIBTPOB JOMyCTUMAs HArPy3Ka JOJKHA OBITH
yMmeHbleHa Ha 5%.

BPBI3I'O3AIIIMTHBIE KAJIIO3U

[IpumeHeHne OpbI3ro3alUTHBIX JKaI03€H MOBBIIIAET KJI1ACcC 3alUThl MAIIMHbI, HO JIOIyCTUMAas
Harpyska JJ0JkHa ObITh yMeHbIlIeHa Ha 5%.

JOINOJIHUTEJIBHOE 2JIEKTPOOBOPYIOBAHHUE

Crucok JONMOIHUTEIBHOTO 2JIEKTPOOOOPYAOBaHMSI, OCTABIIEMOrO IPOU3BOAUTEIIEM
TE€HEPATOPOB, BKIIIOYACT:

PEI'YJIATOP KOOOPUIIMEHTA MOIHOCTH

KOMIIVIEKT TPAHC®OPMATOPOB TOKA KBAJAPATYPHOI'O OCJIABJIEHUA
BJIOKH ITPEBBIINEHUA YACTOTbBI

BJOKU INPEBBINEHUA OBOPOTOB

PEJIE IIOTEPHU BO3BYKJAEHUA

JlanHoe o0opynoBaHKe NOAPOOHO OMUCKHIBAaeTCs B pazzeine «CucteMa yrnpaBieHHsD B KaueCTBe
(YHKIMOHAIBHBIX OJIOKOB CUCTEMBI yIIPABJICHUS T€HEPATOPHOI YCTaHOBKH.
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CXEMbI COEJJMHEHHUA OBMOTOK 'EHEPATOPA

PA3A 1 PABA 1
0 | O
HEATPAAD 0 HEATPAAD
O
PA3A 3 > V< PA3A 3
O
BA3A 2 DA3A 2
Q 0
TIOCJIEJIOBATEJIbHA S 3BE3/IA TTAPAJUIEJIbHA ST 3BE3JIA
YACTOTA, | JIMHEMHOE ®A3HOE JIMHEAHOE ®A3HOE
I HANPSI)KEHUE | HATIPSIKEHME || |[HATIPSIKEHME | HATIPSDKEHUE
50 380 219 190 110
50 400 231 200 115
50 416 240 208 120
60 380 219 190 110
60 416 240 208 120
60 440 254 220 127
60 460 266 230 133
60 480 277 240 139
GA3A 1 ©A3A 1

¥ o

-

%; DA3A 2
0o

——Bm

MA3A 3 o $A3A 3
[TAPAJUIEJIbHBIN

[IOCJIEJIOBATEJIbHBIN TPEYTOJIBHUK TPEYT'OJIBHUK
YACTOTA, | JIMHEWHOE ®A3HOE JJMHEMHOE

I'u HANPSI)KEHUE | HATIPSI)KEHUE HANPSI)KEHUE

50 200 100 100

50 220 110 120

50 240 240

60 240 120 120

60 277 139 139

N.B. [lonHas cxema COeAMHEHNI TOJKHA HAXOAUTHCS B 3aBOJACKON JTOKYMEHTALUH.
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ABTOMATHUYECKHWMH PETYJISITOP HAIIPSI)KEHUS (APH)

Cucrtema perylnMpoBaHUS HANPSHKEHUS KOMIICHCHPYET HM3MEHEHHS BBIXOJHOTO HAPSHKEHHS
reHeparopa MOyTCM HU3MCHCHUA HANPSKCHUA, IMPUIIOKCHHOIO K 00OMOTKE B036y)K,Z[CHI/ISI
BO30YIUTEIS.

CymiecTByeT 1B€ OCHOBHBIX ITPUHIIUIIA PETYJINPOBAHUS HANIPSDKEHNUS,
CAMOBO3BYXJIEHUE U HE3ABUCUMOE BO3BYXJIEHUE.

EEIDOALR] TEHCPATOPA

I r el
/J,. i I anmeny
_',. CTaTep
|
LAOK
NIRSEIEE: ~
r‘m Isanwny
Q [ poTOP
11113 IO *@
4= TIMITE AT CHS
T 11354 A1ML \"_
AIFRGEITINIM
A 4
BOvTprrnEaa /Jr A
ToACTPOITHE
“BICIUTiAR I']
JToACTpolia FoTon
o Do IOV AITTCA L

[" HoacTp oftsa

. KIAAPATYPE] TaACITIA
i Ctatop J"

Do IOVAITTCA R

THUITOBAS CXEMA APH C CAMOBO3BYXJIEHUEM
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CAMOBO3BYXJIEHUE

[Tutanue APH renepaTopoB ¢ caMOBO30YKICHHEM OCYIIECTBIISIETCS TIPSIMO C UX CHUIIOBBIX
BBIBOZIOB. BBIX0/JHOE HAIPsKEHHUE BBIMPSAMIIAETCS M TUTAET OOMOTKY 10/IBO30YXKICHUS,
NOJUIEPKUBAsk BEJIMUMHY 1011 BO30yk1eHus no ynpasienueMm APH. Jlpyrumu cinoBamu, yacthb
MOITHOCTH, IPOU3BOIUMOMN T€HEPAaTOPOM, OTOUPAETCS, BHIIPAMIISIETCS M UCIIOIB3YETCs AT
CO3J1aHUs AIEKTPOMATHNATA, KOTOPBIM T€HEPUPYET MATHUTHOE I10JIE TEHEPATOPA.
MaruuHsl ¢ caMoBO30Y>KAEHUEM UMEIOT CIIeyIoIne 0COOEHHOCTH:
e JIPOCTAA U HEAOPOI'ASI CXEMA BO3BYXIEHUSA
e HANPAKEHUE BO3BYXJIEHUA IPOCEJAET B CJIYHAE KOPOTKOI'O
3AMBIKAHUA
e BPEMS BOCCTAHOBJIEHUSA HAITPAKEHUSA HE HAMHOI'O
OT/IMYAETCA OT BPEMEHH BOCCTAHOBJIEHUSA HAITPAKEHUS B
MAIIINMHAX PA3JIEJIBHOT'O BO3BYKAEHUSA
e HAYAJIBHOE BO3BYXJIEHHUE 3ABUCHUT OT JOCTATOYHOI'O
OCTATOYHOI'O HAITPA’KEHUA HA I'VTABHBIX BBIBOJJAX

Haubonee cymecTBeHHass 0COOEHHOCTh JAHHOTO THIIA BO30YKIEHUS B TOM, UTO
HaIpsDKeHNE, UCTIONIb3YEeMOe U1l BO30Y KACHUS, IPOITOPIIMOHATBHO BEIXOIHOMY
HaINpsHKEHUIO TeHEpaTopa.

s | LOTOP TAABHBI
BO3bYAUTEAA POTOP
CIATOP TAABHBIH
BQ3BYAU CTATOP
APH c
BQ3BY>KAEHUEM
= ‘— CHITHaA AaTYMKa
VIIpaBASIOIINH
CHTHAA a4 BXOAHOH CHIHaA

YCTdBRKH
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HE3ABUCHUMOE BO3BYXJIEHUE

['eHepaTopsl ¢ HE3aBUCHUMBIM BO30YXJECHHEM HMEIOT Ha POTOPHOM Bally BCTPOEHHBIM
MoMBO30OYIUTENh HA TMOCTOSHHBIX MarHUTax. [lOCTOSHHBIE MAarHUTHl WHAYLIUPYIOT
HaIpsKEHUE B CXeMe ynpaBlieHus Bo30ykaenueM. Ono ucnonsdyercst APH st ynipaBinenust
HaNpsOKEHUEM BO30YKICHHS HE3aBUCHMO OT BBIXOJTHOTO HAIPSHKEHUS reHepaTopa. MaliuHel
C HE3aBUCUMBIM BO30YKJIEHUEM HUMEIOT CIEAYIOLIUE OCOOEHHOCTH:

e TAPAHTUPOBAHHOE INOABJIEHUE HAITPS)KEHUS ITPU 3AITY CKE
(OT HOCTOSAHHBIX MAT'HUTOB)

e PEI'YJIUPOBAHUE HANIPA’KEHUSA BO3BYXJIEHUA HE 3ABUCUT OT
HATI'PY3KH HA TEHEPATOP, IO2OTOMY PEI'YJIMPOBAHUE
HAIIPSIKEHUSA TAKXKE HE 3ABUCHUT OT KOJIEBAHUM BBIXOJHOI'O
HANPAXKEHUSA. 9TA OCOBEHHOCTH MAIINH C HE3ABUCUMbIM
BO3BYKAEHUEM ITO3BOJISIET HIOAAEPKUBATH UX BBIXO/IHOE
HAINPAXKXKEHUE ITPU OYEHBb BBICOKUX HAI'PY3KAX.

e MAHINHBI C HE3ABUCUMBIM BO3BYXJIEHUEM JOPOKE MAIINUH C

CAMOBO3BYXKJIEHUEM
Ton. poToP | | [AABHBII
i fi W
BO3BYAMTEAS| - [FO3BYANTEAS POTOP
CTATOP CTATOP AABHBI
BQ3EYAUTENA CTATOP

APH ¢
HEJABMCHMDBIM  jlp—

| CHTHAaA AQTHHKaA

i HANPHKEHUEM .
VIIPpABASIIONINN BXOAHOH CHIHAaA

-
cmHaa - YCTAaBRH
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XAPAKTEPUCTUKHN ABTOMATHYECKOTI'O PEI'YJIATOPA HAIIPAKEHUSA
ABTOMAaTHYECKUE PEryIATOPBI HANPSHKEHUS KIAaCCUUITUPYIOTCS IO CIETYIOLIM
IIpU3HAKAM:

e CTABWIN3ALUA

OTO CIMOCOOHOCTh CHUCTEMbI TOJEPKUBATh BBIXOJAHOE HAINpPsDKEHHE TeHepaTopa Ha

OIPENIEIIEHHOM «CTaOUIIBHOMY YPOBHE.

KoaddunmenT crabunuszanuu onpeneisiercs Kakx:
HANPS)KEHUE XOJIOCTOI'O XOJIA — HAIIPSI)KEHUE ITPY ITOJIHOM HATPY3KE x 100%
HOMHUHAJIBHOE HAIIPAKEHUE

OO6b1yHO AomyckaeTcss +1% OT BETWYHHBI YCTAaHOBUBIIETOCS 3HAUCHUSI.

e CTABUWJIBHOCTBb YCTAHOBUBHIEI'OCSA 3HAYEHUSA

3T0 crOoCOOHOCTh CUCTEMBI OIIEPKUBATH CTAOUIN3ALUIO HA TIOCTOSIHHOM YpPOBHE.
OOBIYHO CTAOMIBHOCTh YCTAHOBHBIIETOCS 3HAYCHUS MOJJEPKUBACT BBIXOJAHOE
HaIpsKEHUE TeHeparopa B npenenax +1% oT BETUYUHBI YCTaBKH.

e [IEPEXOJHOE PEI'YJIMPOBAHHUE

OTO CcHmoCOOHOCTh CHUCTEMBI  BO3BpAllaThbcs K MCXOAHOMY 3HAYEHUIO BBIXOJIHOTO
HaNPSDKEHUS TocTIe epeXoJHOro Mpolecca.

e METO/JA CYUTBIBAHUA

Tpexdazubiit APH moxet paboTarh Ha Bcex Tpex WM Ha J1000i oHOH (a3e BHIXOAHOTO
HampsbkeHus1 TeHeparopa. Hambonee crnoxnsie Tpexdaszuoie APH Gonee moporue, uem
onHo(pazubie APH, kxoropele OOBIYHO HCHONB3YIOTCS B MallblX TIeHepaTopax. ITo
CYILIECTBEHHO, YTOOBI pa3HUIAa MEKIY OAHO- U TpeX(a3HbIM CUUTHIBAHUEM OCO3HABAIACh
npu BBIOOpE reHeparopa JJisi KOHKPETHOM Harpys3Ku.

OJHOPA3ZHOE CYUTBIBAHHUE

B srom cnmyuae APH cpaBHuBaeT HampspkeHHE OJHOHM (ha3bl C BBIXOJa TeHepaTopa C
ycTtaBkoil. JIto6oe oOTiIHYMe CUMUTHIBAEMOTO HAIPSDKEHHUS OT YCTAaBKH HAMpsKEHUS
U3MEHSET HampshDKeHHe BO30YKICHHS U, CJIENOBATEIbHO, KOMICHCHUPYET W3MEHEHHE
BBIXO/JIHOTO HampsikeHHs. J[aHHBIM TUI CYUTHIBAHUS HEUYBCTBUTENIEH K HM3MEHEHMIO
BBIXOJHOTO HAINpsDKEHUs Ha JBYX JApyrux (aszax. Hekoropsie a3zl Moryt ObITH
HEZI0OBO30Y KJI€HBI, HEKOTOPBIC — TIEPEBO30YKICHBI.

TPEX®A3HOE CYUTBIBAHUE

B stom ciiyuae APH cpaBHuBaeT HanpspkeHHE BCeX TpeX (a3 reHeparopa ¢ yCTaBKOM.
JIro6oe oTIMYKEe CUNTHIBAEMOTO HANPSHKEHUS OT YCTaBKU HAIIPSDKEHUS U3MEHSET
HanpspKeHUe BO30YXKACHUA U, CIIE0BATEIbHO, KOMIECHCUPYET U3MEHEHHE BBIXOHOTO
HanpsHKeHUs. DTOT TUI CYUTHIBAaHHUS YyBCTBYET U3MEHEHUE HANPSHKEHUA 000 U3 Tpex
¢a3 reneparopa.

e TEIIVIOBOM JPEH®

3T0 COCOOHOCTh CUCTEMBI MOAJIEPKUBATH CBOH (DYHKIIHOHAIEHBIE BO3MOKHOCTH
HEU3MEHHBIMH NPU U3MEHEHUH TEMIIEPaTyPhl.

OObIuHO N3MEHEHHE OKpYysKatomiel Temneparypsl Ha 40°C 10JKHO BBI3BIBATh H3MEHEHHE
YCTaHOBUBILIErOCsl HANPSKEHUS TeHepaTopa He Oosee yeM Ha 1%.

e ITAJJEHUME YACTOTbI

ABP KOHCTPYKTHBHO MO3BOJIIET HANPSHKEHUIO TeHEepaTopa yrnacTh mpu Habpoce
Harpy3KkH, OJIM3KOM K Touke TopMoxkenus. O0sraHO APH moctaBmnsieTcs ¢ 3a1aHHBIM
najieHueM 9acToThl A1 paboTsl B ceTsax 50 unmu 60 ['u. [Tagenne yactoTsl 00b4HO Ha 3 —
5 't HMKe HOMUHAIBHOHN paboYeit 4aCTOTHI.
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e BHEIIHAA HACTPOHKA

Koncrpykuns APH no3BosisieT ocynecTBIATh HACTPOUKY YCTaHOBUBILIETOCS 3HAYEHUS

HanpspkeHus. Hactpoiika 0ObIYHO MPOU3BOANUTCS OAHUM U3 JIByX CIIOCOOOB:

e BpyuHy!o, ¢ TOMOIBIO TOACTPOEUHOTO pe3nuctopa Ha APH.

e JlucTaHIMOHHO ¢ OJIOKA JAEJIEHUS HArPY3KU WM YCTPOWCTBA BbIPABHUBAHUS
HanpsokeHus. ([IPUMEYAHUE: CoBmectumoctsh ¢ APH nonkirouaemMbIx BHEITHUX
YCTPOUCTB JTOJKHA OBITH Mepe]] MOAKIIOYSHUEM MOATBEP)KICHA TPOU3BOIUTEIIEM. )

e YCJIOBUSI OKPYKAIOIIE CPE/bI

910 cnocobHocTh APH (yHKITMOHMpPOBATH B 3aJaHHBIX TIPEIeiaX YCIOBUN OKPY KaOIIEH
cpeabl. OOBIYHO MPUBOIATCS CIETYIONINE XapaKTEPUCTHKY:

e PABOYASA OKPYXKAIOIIAA TEMIIEPATYPA

e TEMIIEPATYPA XPAHEHUA

e OTHOCHUTEJIBHASA BJIA’JKHOCTD

e BUBPAIIUSA

s obecnieuenust pabotel APH B TskKenbIX ycllOBUSIX, MX OOBIYHO COOHMpalOT Ha
MEYaTHBIX TIaTaX, MOKPBITBIX BHOpPO- M BIaro3amuTHeIM koMmmayHiaoMmM. APH wacto
MOHTHPYETCS Ha AHTUBUOPAIMOHHBIX TOYIIKAX JUIsl yYMCHBIICHUS MEXaHHYECKOTO
BO3JICHCTBUS BUOpaIuii, BO3HUKAIOIIMX TPU TYCKE W OCTAHOBKE, HA TMasHHBIC
coenqnuenns APH.
e 3AIIUTA ITO MOHUKEHNUIO YACTOTbDI

3amuTa MO MOHM)KEHHUIO YacTOTHI OObIYHO mMeeTcs B OompmmHCTBE APH B KadecTBe
cTannapTHoM ¢yHkiuu. OHa OTKIIIOYaeT BO30YKIEHHE B Clydyae MHpPOAOIKUTEIHHOIO
MOHIDKEHUSI YacTOThl, 4YTO OBIBACT MPHU IUTEIBHON Teperpy3ke TeHepaTOPHOM
YCTAHOBKH, W JIBUTATEIh 3aMmenisieTcs uiau rioxHer. [Ipu stom APH Oyner mbrtathes
MOJIJICP)KUBATH HAMPSDKEHUE HA BBIXOJE, OJJHAKO MPU YMEHBIICHUH CKOPOCTH BPAICHHUS
reHeparopa Tpedyercsi 0oJibllie TOKa BO30YKIEHUS M B pPe3yjbTaTe TOK POTOpPA MOXKET
MIPEBBICUTH JOMYCTHUMBIA YPOBEHB. 3alTa OT MOHMKEHUS YaCTOTHl 3aIUIIAET POTOP
OT MOBPEXKACHUI, KOTOPbIE MOTYT MPOU30UTHU OT YBEJIIMYCHHSI BEIMYMHBI TOKA.

e 3AIIUTA JNOJA0OB LHEIIU BO3BYKJIEHUSA

Lens BO30OYyXIeHust cobupaercss W3 AMOAOB M TUPHUCTOPOB, KOTOpPHIE MPOBOAAT TOK
TOJILKO B OJTHOM HAIpPaBJICHUU, IS CHAOKEHUS LENH BO30Y>KICHUS TOCTOSIHHBIM TOKOM.
B cnyuae BHe3armHOTO M3MEHEHHsI Harpy3Kd B OOMOTKE BO30YKJICHHS MyTeM O0OpaTHOM
TpaHchopMallMi HMHAYLUPYETCS HaNpsDKEHHE, KOTOpOe TOAAaeTcss Ha JUOABl U
TUPUCTOPBI. Eciu 3T0 mpoucxXoauT B TO BpeMsi, KOT/Ia JUOJBI 3alepThl, KOTJa HET MyTH
IUIL OTBOJA MHIyIIMPOBAHHOW SHEPTHHM, TO JAMOJBI MOTYT BBIMTH M3 cTposd. K Tomy xe
BHE3aIHbII OO0JIBIION Mepemnaj WM MUK HanpsHyKeHUST MOXKET OBbITh MepeliaH B Harpysky,
MOJIKJIIOUEHHYI0 K reHeparopy. Iloatromy nmoas! u tupucropsl B cxeme APH nomkHel
ObITh 3alllMIICHbl IOJABUTEISIMU BBIOPOCOB, KOTOPHIE CPE3al0T MHUKH HAMpPSLKEHUs,
MHIYIIMPOBAHHOTO B IeNH BO30YykAeHUs. CTaHIapTHBIC MMOJABUTENIN yCTaHABIUBAIOTCS
Ha OOJIBIIMHCTBO TE€HEPATOPOB, OJHAKO TAaKKE€ MOTYT OBITh YCTAaHOBJIEHBI M OoJjee
Ha/ICXKHbIE TTOIaBUTENIN PAIHOTIOMEX.
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KOHTPOJIbHBIA NIEPEYEHh TEHEPATOPA IEPEMEHHOT'O TOKA

CNENN®UKALIVSA

PABOYEE HAIIPSI’KEHUE

XAPAKTEPUCTUKA NEPEXOJHOTI'O ITPOLECCA
BEJINYNHA TOKA KOPOTKOI'O 3AMBIKAHUSA
COEJUHEHUE ®A3

YACTOTA

CKOPOCTb

MOJITHASA MOIMHOCTb

AKTUBHASA MOLIHOCTbD

KO®OPUIUEHT MOIIHOCTHU

KJIIACC U30Jis111 1

CHUXEHUE TAPAMETPOB (cMm. pa3jgen 5)
PEXUM (cm. pasaea 5)

CUCTEMA BO3BYKJIEHUSA

ONIANn

®UIbTP PAJITUOIIOMEX
TPEX®A3HBINA APH

AHTUKOHJEHCAIIMOHHBIE HATPEBATEJIN
BPBI3I'O3AILIIUTHBIE KAJIIO3U

BO3/1YIIHBIE ®UJIbTPHI
CTAHJAPTHBIN / CHELIMAJIBHBIN Y IJIMHUTEJb BAJIA
MY®TA WIN NEPEXOJHUK

BBIBO/IbI KOHIIOB OBMOTOK

CHENUAJBHASI ATTECTALIUSA

OPUIINAJIBHAS HHCHEKIIUA

OCOBOE KPEILJIEHUE OCHOBAHUS

3AIIIATA OT IEPEHAIIPSI)KEHUSA

YACTOTHAS 3AIIIUTA

PET'YJISITOP PEAKTUBHOHN MOIITHOCTH

BJIOK 3AIIIUTHI TEHEPATOPA

BJIOK TALLIEHUS ITOJIS

BJIOK 3AILIUTHI JUOJOB



e [Tpou3BoaCTBO 102
DIIEKTPOSHEPTHU

Crp. 3-26

ABTOMATHYECKHUE BBIKJIIOYATEJIN

ABTOMAaTHUYECKUI BBIKJIIOYATENIb — 3TO AIIEKTPOMEXAHWYECKUM BBIKIIOUATEIb, KOTOPBIN
MOET OBITh MOJIKIIIOUEH K BBIXOAY reHepatopa. OH mpencTaBiseT u3 ce0s aBTOMaTHIECKUN
OTKJIIOYAIOLIMK MexaHu3M. [Ipy HOpMaNbHBIX yCIOBHUSIX OH MPOBOJIUT TOK U TOBOPUTCS, YTO
OH BKJIIOYEeH. [Ipum mpoTekaHuu TOKa, BEIMYMHA KOTOPOTO NPEBBIIAET YCTAHOBJICHHBIN
YpOBEHb, OH aBTOMATUYECKH «cpabaThIBacT» WIM «OTKIIOYAETCS» U pa3pbIBaeT
anexktpuueckyto uenb. HOMMHAJI aBTOMaTHYECKOrO BBIKIIOYATENS] — 3TO TaKOW TOK,
KOTOPBIN OH MOKET IPOBOJUTH B TEUEHUU JJIUTEILHOTO BPEMEHHU.

OCHOBHOE Ha3HAYCHNE aBTOMATHYECKOT'0 BRIKITFOUATEIIS reaeparopa:

SAIIUTA TEHEPATOPA OT IPOTEKAHUSA TOKA, BOJIBIIEI'O
JOIIYCTUMOI'O, YTO MOXKET IIPUBECTHU K IEPETPEBY U30JIAIUN 1
COKPAIIEHHUIO CPOKA CJ1YKBbl MALIWHBI.

YBenuueHue ToKa BbIIIE JOMMyCTUMOTO 3HAUE€HHUSI MOKET IPOU30MTH B pe3yibTaTe:
KOPOTKOI'O BAMBIKAHUS ®A3bl HA HEWMTPAJIb

N

MEXIAY®PA3ZHOI'O KOPOTKOI'O 3AMbBIKAHUA

ABTOMAaTHYECKHN BBIKIIIOYATEHh JIOJDKEH O00eCHeunTh, YTOOBI TOKH, OIpENeICHHBIE B
KPUBBIX IIOBPEXICHUN AJI TEHEpAaTopa, NPOTEKAIN HE AOJbILIE, YEM ONPEAEIEHO B AAHHBIX
KPUBBIX.
ABTOMAaTHYECKHE BBIKJIIOYATENN KIACCU(DUIUPYIOTCS MO HUX HOMMHAIAM U KOJHYECTBY
MOJIIOCOB. BBIKITIOUaTEeNTM MMEIOT M0 OJHOM OTKIIOYAIOLIEH cucTeMe Ha Kaxayio dasy u, B
KayecTBE ONIMM, JUIsI HEHTpaJbHOrO TNPOBOJA, KOTOpPbIE CBS3aHbl MEXAY COOOH
MEXaHUYECKHU, T.C.

e 3-IIOJIIOCHBIE - Bce Tpu ¢a3bl

e 4-IIOJIIOCHBIE — Bce Tpu ¢a3bl M HeHTPAJIb

JIOIOTHUTEILHO TJIABHBIN JTUHEHHBIA BRIKIIOUATENIb 00CCIICUMBACT BHIIOJIHEHUE
cleayomux GyHKIHM:

e PA3SIMYAET NJIMTEJIBHBIE U BPEMEHHBIE KOPOTKHUE
3AMBIKAHUS, CPABATBIBAET IIPU JJIUTEJIBHBIX
MHNOBPEXJIEHUAX, U HE CPABATBIBAET I1PU BPEMEHHBIX,
KOTOPBIE MOTI'YT BbITb OTKJIFOYEHbBI HIOCJIEAYIOIIUMHA
AITIITAPATAMM.

o SAIMNINAET MUTAKOIINUE KABEJISI TEHEPATOPA B CJIYUHAE
IMPOTEKAHUSA TOKA, ITIPEBBIIIAIOIIETO JOITYCTUMBIH.

o SABJISAETCA CPEACTBOM JJIA U30JIMPOBAHUSA TEHEPATOPA OT
BHEIIIHEI'O OBOPYJAOBAHUSA (ABTOMATHYECKOI'O UJIA
PYYHOI O).

[Ipu pabote reHepaTopoB B Mapajjielib, BBIKJIIOYATEIIM OCOOCHHO HEOOXOIUMBI IS
OTKJIIOYEHHUsI OJJHON paboTarolieil TeHepaTOpHON YCTAaHOBKU OT APYTOM, KOTOpask MOXKET He
paborars. Ecnu Obl Takoif BO3MOXHOCTH HE ObLIO, paboTaroiias yCTaHOBKa MoOrya Obl
KPYTUTh HEpaOOTaIOLIyl0. DTO MPUBEJIO Obl K MOBPEXKICHHUIO ABUraTelsl W/WIN IeHepaTropa
Ha DTOU YCTaHOBKE.

Ha IIPAKTUKE IJIA 0003HAUYCHH aBTOMATHYCCKUX BBIKIIOYaTEIICH Pa3INIHBIC
MMPOU3BOAUTCIIN UCITIOJIB3YIHOT MHOI'O Pa3JIMYHbIX CUMBOJIOB.
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BPEMSA OTKJIIOYEHU A

310 BpeMs, KOTOpoe TpeOyeTcs 3alIUTHOMY allapaTy — aBTOMAaTHUECKOMY BBIKJIIOYATEITIO —
JUIS. OTKITIOYEHHUSI TEHEPAaTOPHOM YCTAaHOBKU OT HArpy3KH NMpU HAJTWYMU aBapuu. Pazmuunble
BEJIMYMHBI TOKOB TPEOYIOT Pa3IMYHOTO BpeMEHH OTKItoueHus. Hanpumep, reHepaTop MOXXeT
BBIJIEpXKaTh TOK meperpy3ku B 120% 0T HOMMHAIBHOTO B TEYEHMHM Tropas3no Ooiee
JUTMTENIFHOTO BpeMeHH 0e3 MoBpexaeHHus n3osinuu, 4em B 300% oT HoMuHaa.

MectHoe TCXHHUYCCKOC 3aKOHOJaTCIbCTBO yCTaHaBJINBACT MaKCHMAJIbHOC BpeMsA
OTKIIOYCHU 3AaIUTHBIX ammapaToB IPH KOPOTKHUX 3aMbIKAHHAX HJIM 3aMBIKAHUAX Ha
3emitio. Ha MPAKTUKE 3TO 3aBUCUT OT:

e JIOJTHOI'O CONMPOTUBJIEHUA ITETJIN 3EMJUISAA-PA3ZA YCTAHOBKHU

OTa BeIUYMHA ONpeACIIICTCA IIYTEM BBIYUCICHUA COIIPOTHUBIICHUA BCEX IIPOBOAHHKOB B
CUCTCMC UJIU UBMCPCHUCM.

e YYBCTBUTEJIBHOCTBIO 3AIIIUTHOI'O AIIITAPATA

CpaOaTbIiBaHHE 3JIEKTPOMArHUTHBIX aBTOMAaTMYECKMX BBIK/IIOUaTeNel MOXeT ObITh
HacTpOEHO ¢ TO4YHOCTBIO 10 20%, B TO BpeMs KaK OJJIEKTPOHHBIE aBTOMAaTHYECKHE
BBIKJTIOYATEIN UMEIOT TOYHOCTh cpabaTbiBaHus 1%.
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JNEVCTBUE ABTOMATHUYECKOTI'O BBIKJIIOYATEJIS

PasppiBanM TOKa MIPUBOAUT K HOHM3ALMM BO3AyXa MEXAY JBYMs KOHTAKTAMH
aBTOMAaTHUYECKOIO BBIKJIIOYATENs,, KOTOPBIA BCIEICTBHE JTOrO HA4YMHACT IIPOBOJIUTH
ANEKTPUYECKUH TOK. B pe3ynbrare MexXly KOHTAaKTaMHM BO3HUKAET JIEKTPUYECKas 1yTa.
Bo3HukHOBEHHE JyrM HeXenaTeabHO, II09TOMY CYIIECTBYET HECKOJBKO CII0COOOB
YBEIMYECHUS CONPOTUBJICHUS M BCIEICTBHE JTOTO pACCEIHME DJIEKTPUYECKOM JyrH.
YBenuyeHue CompoTUBIIEHUS CPe/ibl MEXKAY KOHTAKTaMH — 3TO HEPBbIHA cr10co0 yMEHbIICHUS
nyra. Taxoke TUD cpeapl MEKIy KOHTAKTaMH LIMPOKO MCIOJB3YETCS IPOU3BOAUTEISIMHU
BBIKJIFOUATENeH Ui UX KIacCU(UKALIH.

Tepmun PAMA ucnonb3yercs B OTHOIIEHWM BBIKJIIOYaTened s 0003HAUYEHUS
¢u3nueckoro pazmepa Kopiyca, B KOTOpOM pa3MeLIaeTcsi MEXaHU3M BBIKIFOUATEs.

e BO3IYIIHBIA BLIKJIIOYATED

Bo3ayx ucnosb3yercs Kak cpefa raleHus Jyrd. Bo3ayHble BBIKIIOYATENIN JEIATCS Ha!
BBIKJIIOYATEJIN B JINTOM KOPITYCE

OTO OTHOCUTENIBHO HEAOPOTHE BBIKIKOYATEIN, TEPMETHUHBIE, IPEHA3HAYEHHBIE 1JIs JIETKUX
pexuMoB AKcrutyaTanui. COBpeMEHHbIE TEXHOJOTUHU TIO3BOJISIOT TMPOU3BOAUTH TaKUE
BBIKJIFOUaTeIH Ha HampspkeHust 1o 600 B u paGoume toku ot 100 mo 2500 A. Ilpu stom
CYHIIECTBYIOT Majible OaHO(a3Hble BBIKIIOYATENTW Ha Toku oT 2 o 100 A. Mainbie
BO3/yIIHbIE BHIKJIIOYATEIH SBISIOTCS armapaTamMu Uil paboThl B OYCHb JIETKUX PEKUMaxX U
CIIyXaT JUIsl 3aIMThl OTXOJSIIMX JMHUHA TaM, TJleé MOTYT NMPUMEHSTHCS TaKXKe W IJIaBKHUE
BCTaBKH.

BO3JYIIHBIE BBIKJIIOYATEJA HA METAJVIMYECKOM PAME

OTO BBIKJIIOYATEIN, MOHTHPYEMBIE HA OTKPBITOM paMe, U NPEeJHa3HAYECHHbIE ISl TSKEIbIX U
TSOKENEHIINX peXUMOB paboThl. Mcnonbe3yrores npu HampsbkeHusix 10 15 kB u pabouux
Tokax oT 800 mo 3200 A. YacTo 3TH BBIKIIOYATENIM 000PYA0BaHBI MOJIYNPOBOIHHKOBbIMH
3allMTaMM  B3aMeH TemIoBbIX M 2dnekrpomarHuTHeix. [TOJIYITPOBOJHUKOBBIE
3aLIUThl UMEIOT CIIeAYIoINe 0COOEHHOCTH:

0 BOJIEE BBICOKAS ITOBTOPAEMASA TOYHOCTD

0 HACTPAUBAEMAISL, ITIPEJICKA3ZYEMAS B Y3KOM JIUAITA3OHE
TOYHOCTD

o IHMUPOKHUH JJUATIA30H YCTABOK I10 TOKY

e MACJISIHBIE BBIKJIIOYATEJIN
B Hacrosimee BpemMs MAacCIOHANOJIHEHHBIC BBIKIIOYATEIM B 3HAYUTEIIBHOW CTEIICHU
BBITECHAIOTCSI BaKyyMHBIMHM BBIKJIIOUATCIIIMA. Maciio HCIONb3yeTcsd B KadecTBE CPE.bl
AyrorameHus. Macino IO/KHO IEepUOAUYECKH 3aMEHSATHCS U SABJISICTCS OIACHBIM B
OIPEIEICHHBIX CIIy4asx.

e BAKYYMHBIE BBIK/IIOYATEJIN
M30mAuMOHHBIE  CBOWCTBA BaKyyma J€IalOT €ro BEIUKOJICIHBIM JYTOracUTENIEM B
BBICOKOBOJIBTHBIX YCTaHOBKAaX.

e CEPHO-TEKCA®TOPHUAHBIE BBIK/TIOYATEJIN
I'excadropun cepbl, HaXOIAIIMICS TOA JABJICHUEM, SBISETCS NPEKPACHBIM H30JIITOPOM
CPEIIOH TyroralieHus sl BBICOKOBOJBTHBIX YCTaHOBOK.
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BBIK/IIOYATEJIA B JIMTOM KOPITYCE

JIJis 3alUTHI TEHEPATOPHBIX YCTAHOBOK OOBIYHO HCIIONB3YIOTCS BBIKIIOUATENId B JIUTOM
kopryce. OHu BbityckaroTrcss Ha TOKM oT 100 mo 2500 A. JIuToil KOpmyC BBIKIHOYATENS
TepMETHYCH M BBIKIIOYATENh HE TpeOyeT oOchmykuBaHUsA. Takod BBIKIIOUYATENb SIBISICTCS
HEJIOPOTHM 3alIUTHBIM arllapaToM U HE MPeIHA3HAYEH JIJIsl IOBTOPHOTO OTKJIIOYEHHS TOKOB
kopoTkoro 3ambikanus (or 20000 mo 50000 mepexoanbix HHUKIOB). [lOCKONBKY TOKH
KOPOTKHUX 3aMbIKaHUI B TEHEPATOPHBIX YCTAHOBKAaX MPOTEKAIOT B UCKIIOUNTEIBHBIX CITydasx
U HE SBJISIOTCS HOPMAJbHBIMH, BBIKIIOYATEIH B JIMTOM KOPIyce IMIMPOKO MPUMEHSIOTCS B
OOJIBIIMHCTBE OOBIYHBIX T'€HEPATOPHBIX YCTAaHOBOK /10 TOKOB 1000 A, mpu GonbIIMX TOKaxX
4acTO UCTOJIB3YIOTCS BO3AYIIHBIC BBIKIIOUATEIH.

JENUCTBUE BBIKJIIOUATEJEN B TUTOM KOPIIYCE
ABTOMaTHYECKUI BBIKIIIOYATEIb B JIUTOM KOPITYCE OIPENEISAET U OTKII0YAET aBaPUIHBIN TOK
C IIOMOLIBIO TEIUIOBOM U 3JIEKTPOMArHUTHOW 3aIUTHI.

e DJIEKTPOMATI'HUTHASA 3AIIUTA
HA3HAYEHUE
XapakTepuCTUKa  DJIEMEHTa  JJIEKTPOMAarHWTHOM  3allMThl  0OECNEeYMBAE€T  MTHOBEHHOE
cpabaTbiBaHME B ciy4yae OJIM3KOTO KOPOTKOTO 3aMBIKAHHs, KOTOPOE MOXKET NPUBECTH K
HOBPEXJCHUIO FE€HEPATOpa.
YCTPOICTBO
OJEeMEHT 3JeKTPOMAarHUTHOM 3alllUThl MPEACTaBIAET U3 ceOs AIIEKTPOMArHUTHBIM COJIEHOUN,
KOTOPBIH cpabaThIBAET OT TOKA, MPOTEKAIOMIETO Yepe3 BBIKIIOUATENb.
BPEMS CPABATBIBAHUA
B »3r1oil 3ammre Bpems 3alepKKH He MNpeaycMATpUBaeTcsl, XOTs (PHU3MUECKH IpoLecC
OTKJIIOYEHUS 3aHUMAET OKOJIO 16 Mc.
HACTPOHMKA
HactpauBaembiM siBIsieTCST YpOBEHb TOKAa IpM MIHOBEHHOM Cpa0aTblBaHUH, JAMANa30H
HACTPOMKU MOXKET OBITh Pa3HbIM B 3aBUCHUMOCTH OT MPOU3BOAUTENIA, B IIpeAeax 2 - 5 KpaTHbIN
TOK OT HOMMHAJIbHOTO JUIst 3auThl “G” Tuna u 4 — 10 kpaTHbIil — s 3aumTsl “D” Tumna.

e TEIIVIOBASA 3ALIUTA
HA3ZHAYEHHE
XapaKkTepuCTHKA 3JIEMEHTA TEIUIOBOM 3alUThl 00E€CIIEUNBACT BPEMEHHYIO 3a/IEPIKKY
cpabaTbIBaHUs, 00paTHO MPONOPIUOHATIBHYIO BEJINYMHE TOKA CpabaThIBaHUs, KOTOPBIN B CiIydae
JUTUTENIEHOTO IPOTEKAHUS MOXKET MOBPEAUTH T€HEepaTop.
YCTPOHMCTBO
DJIeMEHT TEIUIOBOM 3alHUThI MPEJICTABIACT U3 ce0s1 OMMETATMYECKYIO IUTACTUHKY, KOTOpast
nedhopmupyercs o aeiictereM 3¢ dexTa Harpesa Mpu JJIUTEILHOM IPOTEKaHUH TOKa.
BPEMS CPABATBIBAHUSA
Tennoas 3anuTa cpabaTbIBaeT HE MTHOBEHHO, a C BBIACP)KKOW BPEMEHH, MTPOTIOPITMOHATBHOM
BEJIMUMHE MPOTEKAIOUIET0 TOKA, KOTOPBIN MPEBBIIIIACT HOMUHAIBHBIN 7SI TAHHOTO
BBIKJTFOYATETIS.
HACTPOMKA
TenoBble 3a1UThI KATUOPYIOTCS MPOU3BOAUTEISIMH BBIKIJIIOUATENNEH, 0OBIYHO 00eCTIeYnBaETCs
40% nuana3zoH peryiaupoBaHus. TerioBble 3alIUThI YACTO MOCTABISAIOTCS B BUJIE 3aMEHSIEMBIX
MOJTyJIeH, KOTOpPbIEC MOIXOAST K HEIOMY PSIY PAa3TUIHBIX THUITOPA3MEPOB BHIKIIOYATEICH.
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Kpome Toro, aBTomaTHuecKHe BBHIKIIOYATENN B JINTOM KOPITyCe MpeIHa3HAYEHbI IS
BBITIOJTHEHHSI CTIEAYIONINX (DyHKIIUH:

e PYYHOE OTK/IIOYEHUE
HA3HAYEHUE
OObecrieunBaeT py4HOE OTKIIOYCHHE HArpy3KH reHeparopa. Mcnoiap3yeTcs pu UCTIBITAaHUSIX
reHepaTOPHBIX arperaTtoB WM B KaYECTBE BBHIKJIIOUATEIS HATPY3KH B HEKOTOPBIX MPOCTHIX
YCTaHOBKAX.
YCTPOHCTBO
ABTOMaTHYECKHUN BBIKIIIOYATENb, KAK IPAaBUJIO, UMEET BBICTYNAIOLINI U3 KOpITyca pblyar
otkimoueHus. C ero NoMoIbi0 MOXKHO OTKJIIOUUTH BhIKIIOUaTedb. OHAKO, €Clu PU3NIECKU
YIAEpKUBATHL PhIYar Ipu NPOTEKaHUU TOKA, IIPEBLIIIAIOIIEr0 TOK YCTaBKH, BEIKJIIOYATEND BCE
PaBHO OTKJIIOYHUTCS.
BPEMS CPABATBIBAHUA
BHe 3aBHCHMOCTH OT CKOPOCTH ONIEpUPOBAHUS BPYUHYIO, MEXaHU3M YCTPOEH TaKUM 00pa3om,
YTO OTKIIFOUEHHUE TIPOUCXOIUT 32 (PUKCHPOBAHHBIN MPOMEXKYTOK BPEMEHH, T.€. 32 BpeMs
cpabaThIBaHHUS MTHOBEHHOM 3JIEKTPOMAarHUTHON 3alUTHI.

e PACHENMUTEJb C LIYHTOBOM KATYIIKOM
HA3HAYEHHUE
MoaynbHBIN paclenuTeNb, KOTOPBI MOXKET OBITh MPUBEICH B ICUCTBUE CUCTEMOU yIIpaBICHUS
’HEeprocHadxeHueM. PaciienuTens ¢ IIyHTOBOH KaTyIIKON OTKIIOYAET BBIKITIOYATENb IPU
rojlaye MUTAHUS Ha IIYHTOBYIO KaTymKy. OH UCIIONIb3YeTCs B KAUECTBE 3aIIUTHOM CUCTEMBI B
CiIy4ae ApyruX BUJIOB aBAPUM, KOI/A JKEIATEIbHO U30JIMPOBATh TEHEPATOPHYIO YCTaHOBKY,
HanpuUMep OT MOoJa4l 0OpaTHOTO HAMPSKEHHUS.
YCTPOHCTBO
DTO ANEKTPUYECKH U30JIMPOBAHHBIN OTACIBHBIN COJCHOU, KOTOPBIN JEUCTBYET HA MEXaHU3M
pacuerieHus.
BPEMS CPABATBIBAHUSA
PaCLIeHI/ITeJIB OTKJIFOYACT BBIKIIIOYATCIIb 3a BPCMs CpaGaTLIBaHI/ISI 9JICKTPOMArHuTHOT O
MeXaHHU3Ma, T.€. 38 BpeMs MOPsAIKa HECKOJIbKUX MUJUTUCEKYHI.

e BBIK/IIOYATEJIb C IPUBOJAOM JJIs1 BKIIFOYEHUSA B
MMAPAJJIEJIBHYIO PABOTY

HA3HAYEHUE
[TpruBox (OOBIYHO MOCTOSTHHOTO TOKA) MOCTABIISIETCS IPOU3BOIUTEIEM BBIKIIOUATENsA. DTOT
IPUBOJI AOJDKEH MOAXOANTH K BhIKIItoUatesto. OH o0ecreynBaeT BKIIOUEHUE U OTKIIOYCHUE
BBIKJIFOUATENIS IyTEM [I0JJa4y IIMTaHUsS Ha NPUBOJ (B OTJIMYME OT PACLENUTENS C IIyHTOBON
KaTyIIKOW, KOTOPBIN OTKJIIOUAET BBIKJIIOUATENb TP BOSHUKHOBEHUH aBapuH). Beikimtogyarens ¢
JIEKTPOIIPUBOIOM MOXKET OBITh UCTIOIB30BaH JJIs BKIIOUEHHsI 000py10BaHMs B TapalJIe/IbHY IO
paboTy, BEIKITIOYATENH C SJICKTPOIPUBOIOM — OCHOBHAsI 0COOCHHOCTh JTFO00W CUCTEMBI
napajuieJIbHON paboTHl.
YCTPOUCTBO
[TprBo/a aBTOMaTHUYECKUX BBIKJIIOYATEIEH B JIUTOM KOPITyCE yCTaHABJIMBAIOTCS JIMOO criepe,
1100 cOOKy BBIKIIOUaTelsl. Bech ammapat Oosblie, 4eM BBIKIIIOYATeNNb O€3 MPUBOJA, WK
KOpITyC, IpeAHa3HaYeHHBIN JJI1 Py4YHOTO BBIKJIIOUYATENs, I03TOMY 4acTo TpedyeTcs
MOIU(HUKAIMS WIH yCTPOHCTBO JOMOIHUTEIBHOTO KOXKYXa JJIS pa3MEIIeHUS BBIKIIOYATEIs,
CHA0XEHHOTO TIPUBOJIOM.
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®U3NYECKHUE PASMEPHI BBIKJIIOYATEJIEN B JINTOM KOPITYCE,
YCTAHOBKA U ITIOAKJ/JIIOYEHHUE

C yBenn4eHneM HOMHHAJIBHOIO TOKA U pa3pblBa€MON MOILHOCTH YBEIUYMBAIOTCA U (PU3NYECKHE
pa3mepsbl BBIKIIOUaTeneld. B HacTosiee BpeMs BBITYyCKAIOTCS BBIKIIOYATENN B JIMTOM KOpITyCe
Ha Toku a0 1000 A, kKOTOpple MOTYT OBITH YCTAHOBJIEHBI B PACHPEACIUTEIBHOM IIUTKE
re’eparopa. JTo JiefaeTcs U3 cOoOpaKeHU SKOHOMUH, BUOpAIMsl €/1Ba JIU BbI30OBET CEPbE3HbIE
po0JIeMbl, OJTHAKO MPHU TOKaxX okojio 630 A BBIKJIIOUATENIb OOBIYHO Pa3MEIIAETCs OTIEIbHO OT
re’eparopa Jajs o0ecredeHus TOMOIHUTEIbHOW U30JIALUHN OT BUOpAIUH.

[Tpu Tokax, Oompmmx 1000 A, BBIKIIOYATENb JODKEH OBITH  OOINbIIE W TsKENee, 4YeM
BBIKJTFOYATEITM B JIITOM KOpITyce. BBIKIIIOUaTeIM TaKOro THMA OOBIMHO pa3MEMaroTcs B
OTACIHbHOM ITOMEILCHHH.

C yBenumyeHHEM HOMHUHAIBHOIO TOKAa AaBTOMATHYECKOTO BBIKJIIOYATENS YBEIMYMBACTCS U
JMaMeTpP COCAMHUTENFHOTO Kademns. OOBIYHO MCTIONB3YeTCs TBOWHOW COSAMHUTENFHBIN KaOeb,
KOTOPBIM HCIONB3yeT MO JBE XKWiIbl Ha (pa3y, B3aMEH OAHOM OOJbIIEro CeueHHs, U 4YacTo
3HAUUTENbHO Oojyiee noporoil. Mcnonbs3zoBanue Oosee yem OJHOM kuiibl Ha (pa3y yBEIMUHMBAET
IUIOIAAb KJIEMMBI BBIKJIIOUATeNs, KOTOpas HeoO0XoauMma sl MOJKIIOUEHHs] KaOelbHbIX
HaKOHeYHUKOB. Kpome Toro, mo wmepe yBelIMUEHHUS 4YHCIA COCAUHHUTEIbHBIX Kabenei
YBEJIMYHUBAETCS U KOJIMYECTBO YINIOTHEHUH, U BeTMUMHA KaOeIbHBIX KaHAJIOB.

beiBaeT TOJE3HO TpeABAPUTENHHO Y3HATH Y 3aKa3uhKka, KakuM oOpa3oM OH JyMaer
IPOKJIabIBaTh COEAMHUTENbHbIE KaOess, MOCKOJIbKY 3TO MOKET ONpEeIeNsIonMM o0pa3oM
BJIMSTH Ha pa3MEIIeHHE TJIABHOTO BBIKJIIOUATENS YCTAaHOBKH.

Ucnonws3oBanne kabemnsi, apMUPOBAHHOTO CTAJIBHOW TIPOBOJIOKOM, JeiaeT HeoOXOAUMBIM
WCIIOJIb30BAaHUE MEXKIY BBIKIIOYATEIEM, YCTAaHOBJICHHbIM HAa TE€HEPATOPHOM YCTaHOBKE, M
KabeneM, IPOMEKYTOUHOU KabenbHON KOpOOKH. APMHPOBAHHBIN KaOelh — KECTKUH, U TOJHKEH
OBITH TIPOJIOXKEH HIIM B CIELUANbHBIX THE3/AaX, WM B 3aKPEIUICHHBIX KaOENbHBIX KaHajax.
KaGemu sToro Tuma MOMKHBI OBITH OKOHIIOBaHBI PSIIOM C T€HEPATOPHOH YCTaHOBKOM, a JUIs
MOJKIIOYEHUS! K BUOPALMOHHO HW30JHMPOBAHHOMY OT arperara BBIKIIOYATETI0 HCMOIb3YIOTCS
ruOkue kabenmu. [IpeHeOpexeHHe MTaHHBIM TPABHJIOM IPH HCIOJIB30BAHUU APMHPOBAHHBIX
CTaJIbHOM OIUIeTKOM Kabenel mo4Tu Bcerjaa MpUBOAMT K pa30anThIBaHUIO KPEIUICHUs Kalens Ha
TE€HEpAaTOPHOM YCTaHOBKE, UYTO MOXKET NPUBECTU K IMOBPEXKICHHUIO KaOens, a BO3MOXKHO U K
oXapy.
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XAPAKTEPUCTHUKHU BBIKJIIOUYATEJIEN

BonbmmHCTBO CcTaHAapTHBIX crenuuKaluii TeHEepaTOPHBIX YCTAHOBOK BKIJIIOYAIOT B ceOs
BBIKJIIOYATEIb KAaK 4YacTb KOMIUIEKTAa NOCTaBKHU. IIpu 3TOM BBIKIIOYATENh MNOAXOOUT K
OOJIBIIMHCTBY MPUMEHEHUH TEHEPaTOPHOM YCTAaHOBKM U OOBIYHO HMMEET HOMHHAJIbHbIE
XapaKTePUCTHUKU JIJIsl paOOTHI YCTAHOBKHU B Ka4€CTBE PE3EPBHOTO UCTOUHUKA SJIEKTPOIHEPTHH.

[Ipu BrIOOpE BBIKIIIOUATENSI BO BHUMAHUE JI0JIKHBI IPUHUMATHCS CIEAYIOLINE XapaKTePUCTHKU:

HOMHWHAJIbHBIA TOK

OTO NPOAOIKUTENbHBIA TOK, KOTOPBIA BBIKIIOYATEIh MOXET BbLIEPKHMBATh CKOJb YTOJHO
noiaroe Bpemst. Hanpumep, noka resepatop paboTaeT ¢ HOJHON Harpy3Koil.

OTKJ/IIOYAIOIIIAA CITOCOBHOCTbD

OT0 MakcUMalbHasl BEJIMYMHA TOKA, KOTOPBIM BBIKJIIOYATEIb CIIOCOOEH OTKII0UNTh. Hanmpumep,
3TO MOXKET ObITh 40-KpaTHBI TOK OTCEUKHU (TOK, IPU KOTOPOM CpadaThIBAaET FIEKTPOMArHUTHas
3amura). TpeOyemas OTKJIIOYaromias CHOCOOHOCTh JOJDKHA OBITh paccyMTaHa A XyALIEero
ciydasi Tpex(a3zHoro KOpOTKOIo 3aMbIKaHUS B LIENU HATPY3KH.

OKPYXAIOLASA TEMIIEPATYPA

BrikmouaTenn oOBIYHO paccumThiBaroTCs Ha Temreparypy ngo 40°C. Ilockonbky jaelicTBue
3alIUTHl CBSI3aHO C TEPMHUYECKUM MPOIECCOM, OYECHb BAXXHO TPHUHMMATh BO BHUMAaHHE
OKpYXKAaroIINe TeMIIepaTypHbIC YCIOBHS U BIUSHUE HAIHUUS KOKyXa Ha pabouyro TeMIeparypy
BBIKJTFOYATEJIS.

JJINTEJBHASA PABOTA
Brikitouarens JOKEH BbIIEPKUBATD MOJIHYIO HATPY3KY CKOJIb YTOJIHO JIOJITO.
TOK IHOJIHOM HATPY3KHN

Tox monuo# Harpy3ku (FLC) MoxkeT ObITh paccunTaH Il TAHHON CUCTEMBI C TIOMOIIIBIO
CJIEAYIOIIUX COOTHOILICHU:

FLC = (1000(MOIIHOCTbS B kB1))/ (1,73 x ®A3HOE HAIIPS2)KEHUE x KOOODOULIMEHT
MOIITHOCTN)

niIn

FLC = (1000(MOILIHOCTD B kBA))/ (1,73 x ®A3HOE HATIPSIKEHUE)
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CEJIEKTUBHOCTBb U COTJIACOBAHHOCTD

B snexTpuueckux pacnpenesUTeNbHbIX CHUCTEMAX € OJHUM MCTOYHHUKOM 3JIEKTPOIHEPIUu
(reHepaTOpHON yCTAaHOBKOW), IMUTAIOIIEH MHOXXECTBO MOTpeOWTENeH, BaXHO OOECIECYHUTD,
YTOOBI OJJMHOYHOE KOPOTKOE 3aMbIKaHHE B MaJIOi Harpy3Kke, MOAKIIOUYEHHON K OJJHON U3 BETBEH,
C TOKOM B HECKOJIbKO amIiep, HE TPUBEIO K OTKIIOYEHHIO Bceil cuctembl. OcoOeHHO B
PE3EpBHBIX T'E€HEPATOPHBIX CHUCTEMAax, KOTOpbIE JOJDKHBI 00eCreunBaTh 3JIEKTPOMUTAHUEM
Ba)KHbIEC HArPy3KH, BBIKIIOYATEIN U CUCTEMbI IIPEJOXPAHUTENEH TOJKHBI OBITh YCTPOEHBI TAKUM
00pa3oM, yTOOBI OTKJIFOUYUTh MOBPEKACHHYIO Harpy3Ky U MO3BOJMTH OCTAIBHOM ceTH paboTaTth B
HOpPMAaJIbHOM PEKUME.

Tepmun CEJIEKTUBHOCTD (unu cenektuBHOe cpaOaThlBaHME) B INPUMEHEHHM K
INEKTPUYECKUM CHCTEMAM HCIOJIB3YIOT JJIsl OIIMCAHMsI CUCTEMBI CO CTYNEHYaTONW OpraHu3alnuen
3alUTHBIX YCTPOMCTB, KOTOpPHIE JCHCTBYIOT Ha OTKIJIIOUEHUE MOBPEXKIACHHOIO ydacTKa OT
OCTAJILHOH LIETIH.

Tepmua COI'VTACOBAHHOCTD B npuMeHEHUHM K 3JEKTPUYECKUM CHUCTEMAaM HCIOJIb3YIOT
JUISL OIMCAHMSI YCTPONCTBA CEJIEKTUBHBIX 3aIUTHBIX YCTPONCTB.

4
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KOXKYXH BBIKJIIOUATEJEN

Koxyxu BbIKIIOYaTENneil IpenHa3HaueHbl s MPEIOTBPALECHUS IPUKOCHOBEHUS NEpPCOHANa K
HaXOZSIIMMCA TIO0J, HAaIpPsHYKEHUEM BBIBOJOB, JJIA OIPaXXACHUS DJIEKTPUYECKON OYTHM WIM NpU
Hapy’KHOW yCTAaHOBKE JJIS 3aIIUTHI OT BO3ACUCTBUS MPUPOIHBIX (PAKTOPOB.

KO)KYXI/I BBIKJIIOUATENICH AJI 3alUTHI TCHEPATOPHBIX YCTAHOBOK OOBIYHO MMpEeAHAa3HAYCHBI §193(e]0)
AJi1 YCTAaHOBKHW Ha arperarsl, 1100 HACTEHHOTO HUCITIOJTHCHUA, a100 HAIOJILHOIO. KO)KYXI/I
HaI11oJbHOI'O NMJIM HACTCHHOI'O UCITIOJIHCHHA Tpe6y10T Haan4dusa COCAMHUTCIIbHBIX Kabesen MCKOAY
TCHCPATOPOM M BBIKJIIOYATCIIEM, TdK KaK YCTAHABJIMBAIOTCA HAa 3HAYUTCIBHOM PACCTOAHHUH OT
FCHCpaTOpHOﬁ YCTaHOBKHU. 9T0 pacCTOSAHNUEC JOJIKHO OBITH CBCACHO K MUHUMAJIbLHOMY (He Ooiee
3 M) N CCUCHUC COCANHUTCIBHBIX Ka0enei AOJDKHO COOTBETCTBOBATH HOMHWHAJY BBIKJIFOYATCIIA.

BozgeiicTBue koXyxa Ha JOJKHO YYHUTBIBATHCS TIPH BBHIOOpPE HOMHHANA BBIKIIOYATEIS.
CpabarbiBaHUE TEpMODJIEMEHTa [JIOJDKHO OBITh MEPEecCUYUTaHO C YUYeTOM YBEJIHMUYCHUs
OKpyXaromen temneparypel. M3 3TOro cieayer, 4To 4YeM JIydlle 3aKpbIT BBIKIIOYATEIb, H,
CJIeIOBaTeNbHO, YEM XYK€ BEHTUIISIIIHS, TEM MEHbILIE PeaTbHbIA TOK cpadaThIBaHUSI.

VYyer BO3AEHCTBUS KOXKYyXa OJDKEH ObITh BKJIIOUEH B pa3pabOTKy IeHepaTOPHOH YCTaHOBKHU, U
HECMOTpSL Ha 3TO, Npu paboTe ¢ TMOJHOW HArpy3KOW IIpH TIOBBIIICHHOW OKpY’Karomen
temneparype (Bbiie 40°C) oueHb Ba)KHO yUUTHIBATh JEHCTBUE MOBBILICHHOW TeMIEepaTypbl, BO
n30eKaHue JOXKHOTO cpabaThIBAaHUS BHIKIIIOUATEIIS.

CremneHp 3alMIIEHHOCTH, O0ecTieunBaeMasi KOXKyXOM BBIKITFOUATENsI, OMPEeNIeTCs KaK KIacc
3amuThl (IP) n omuceiBaetcs B BS5420 (IEC144).

Jnsi BHyTpeHHEW yCTAaHOBKM B KayeCTBE CTAHAAPTHOrO MpPUHUMAETCs Kiacc 3amuthl [P33,
KOTOPBIN 00eCIIeYrBaeT 3aIuTy:

¢ OT NIPOHUKHOBCHUS MHOPOIAHLIX TCJII AUAMCTPOM 10 2,5 MM

¢ OT MPUKOCHOBCHUSA MaJIbLAMU K BHYTPCHHHUM YaCTAM

®  OT BEpTUKAJIbHO MaJAIOUINX Kareb

JI1s1 BHyTpEHHEN yCTaHOBKH B KQ4ECTBE JOMOJIHUTENBHOTO PUHUMAETCS Kiaace 3amuThl [PS5,
KOTOPBI 0OecrieunBaeT 3aluTy:

® 0T OCaX/ICHUS IbUIM, KOTOPasi MOXKET MPEMSTCTBOBATh HOPMAJILHON paboTe

e OT IPUKOCHOBEHUS NAJIBLIAMU K BHYTPEHHHUM YacCTsAM

® OT CTPYH BOJBI C pa3HBIX HAIIPaBICHUN
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OITPOCHBIN JIUCT BBIKJIIOYATEJISA

e KPATHOCTbB TOKA KOPOTKOI'O 3AMBIKAHUSA B HAT'PY3KE K
HOMMHAJIBHOMY TOKY

e BPEMS OTK/IIOYEHUA KOPOTKOI'O 3AMbBIKAHUA
e YMEHBHIEHUE HOMMHAJIA JISA TEMIIEPATYPbBI
e YHUCJIO ITOJIOCOB

e THUI KOKYXA (MOHTHPYEMbIii HA ATPETATE WJIH OTJEJIBHO
CTOSIIIUI)

e KJIIACC 3AIIIMTHI KOXKYXA

e KOJHMYECTBO COEJJUHUTEJIbHBIX KABEJIEM HA OJTHY ®A3Y ¥
3AKA3YUKA U PASMEP KABEJIbHBIX HAKOHEYHHWKOB

e YCTPOMCTBO OKOHIIOBKM KABEJISI, APMUPOBAHHOI'O CTAJIBHOM
MMPOBOJIOKOM

e TIPOCTPAHCTBO, TPEBYEMOE JIJISI KABEJEA HATPY3KH! 3AKA3YHNKA
e PAJINYC M3I'BA KABEJIEN 3AKA3UHKA Y BBIKJIIOYATEJIS
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3A3EMJIEHUE
HOI[ 3a3CMJICHUCM IMPOBOJHUKA TOAPA3YMEBACTCA MPUCOCAUHCHUC TPOBOJAHNKA K 3EMJIC
(3eMJ1s1 SIBNIIETCS MPOBOJHUKOM 3JIeKTpuuecTBa).llenpto aToro sBnsercs:
e YMEHBUIEHUE OITACHOCTH JIJIS1 YEJIOBEUECKOM KU3HU
e CTABWIM3AIIUA HANPSI)KEHUSI CACTEMBI ITIO OTHOIEHUIO K
3EMJIE
e OBECHEYEHME TOI'O, YTO HAIIPSI’KEHUE MEXY JIOBOU ®A301
1 3EMJIEN HE TPEBBICUT B HOPMAJIBHBIX YCJIOBUSAX ®A3HOI'O
HANPS)KEHUS CUCTEMBI
e IIPUBSI3KA HYJIEBOH TOUKH TAKUM OBPA30M, UTO EE
MOTEHIUAJ HE BYJET KOJIEBAThCSI
e OCYHIECTBJIEHUE 3AIIUTHI OT TOKA KOPOTKOI'O 3BAMBIKAHUS
MEXIY JIOBOU ®A30H1 U 3EMJIEA

3A3EMJIEHUE OTJAEJBbHON HU3KOBOJIbTHON TEHEPATOPHOHN
YCTAHOBKHA

OOBIYHO B HU3KOBOJIBTHBIX YCTaHOBKax (¢ HampsbkeHueMm Huke 600 B) HyneBoi mpoBogHUK
npucoequHsercss npsAMo K 3emiie. OOBIYHO 3TO OCYILIECTBISETCS COCIUHEHHEM HYJEBOMH
TOYKM TeHepaTopa M paMbl TIeHepaTopa (WA HMHOIA B TaHEIW YNpPaBICHUS WU B
pacrpeleNuTeIbHOM 1IKady) Mpu MoMouM Kalens WiIM MelHOW HmMHBL. B cBoro ouepens
pama reHepartopa J10JKHa ObITh MPUCOEIUHEHA K 3€MJIE Yepe3 3a3eMJISII0IHe TPOBOAHUKH
K KOHTYpY 3a3eMJIEHUS] O0BEKTa B COOTBETCTBUM C MECTHBIMU MHCTPYKIMsAMH. Ha mpakTuke
COTNPOTHUBIICHWE MEXIYy HEUTpanpio M 3emieil JomkHO ObiTh MeHee 1 Oma B mouBax ¢
XOpoIlIeld MpOBOAMMOCTBIO, 1 MeHee 5 OM B BBICOKO PE3UCTHUBHBIX MOYBaX (20CONIOTHBIN
MakcuMyM paBeH 20 Omam).

CoenuHeHne MEXIY HEUTPAIIbIO M 3eMJIeH MOKET ObITh CHA0’KEHO KOHTPOJIbHBIM MPUOOPOM
JUTsE OOHApY>KEHHSI TOKa, MPOTEKAIOIIEro MeXKAY 3eMiiell 1 HelTpanbto. Tok Oyaer mpoTekarhb
TOJILKO B CIIy4ae KOPOTKOI'O 3aMbIKaHUs OHOM U3 (a3 Ha 3emutto. JnuTenbHOe npsiMoe
KOPOTKOE 3aMbIKaHHE Ha 3€MJII0 CO3/1A€T JJIs FeHepaTopa MOYTH OECKOHEUHYIO Harpy3Ky u
HPUBOJUT K BBITOPAHUIO OOMOTOK.

3A3EMJUIEHUE HECKOJIBKUX HU3KOBOJIBTHBIX 'TEHEPATOPHBIX
YCTAHOBOK

3a3zemiieHuE MHOT'OI'CHCPATOPHBIX CUCTEM JOJIKHO BCErAa BBINIOJHATHCA B COOTBETCTBUU C
PEKOMEHIAIUSIMHU TIPOM3BOJUTENS. U C MECTHBIMH HMHCTPYKIMsIMH. Bcerma coBeryiitech ¢
pa3pabOTYUKOM CHUCTEM.

3A3EMJUIEHUE BBICOKOBOJIBTHBIX TEHEPATOPHBIX YCTAHOBOK

B BBICOKOBOJIBTHBIX CHCTEMaxX TOK, KOTOPBIH BO3HHMKAET B pe3yJIbTaTe 3aMbIKaHUs (a3bl Ha
3eMJII0, BO MHOTO pa3 OoJibllle, YeM B HM3KOBOJIBTHBIX cUcTeMax. [ljis orpaHuYeHus ero 10
BEJIMYMHBI, MOAXOIAIIEH Juis TpaHchOpMaTopoB TOKAa M CEJNEKTHUBHOCTH 3allMThHI, B
BBICOKOBOJIBTHBIX CHUCTEMax YacTO IIPUMEHSETCS CONPOTUBIIEHUE, KOTOPOE BKIKOYAETCS
MEXIy HEUTpaidbl0o U KOHTypoMm 3a3emiieHus. Crneuudukanuss ¥ BBOA B paboTy
BBICOKOBOJIBTHBIX CHCTEM JIOJKHBI OBITh BCET/1a COTJIACOBaHBI C pa3pabOTUHKOM.
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TUITOBBIE CXEMbI 3A3EMJIEHUSA
PeszepBHast renepatopHasi ycTaHOBKA € 3-X U 4-XIOJIFOCHBIM aBTOMAaTUYECKUM BBOJOM
pesepBa (ABP). N o3navaet Heitpans, E o3Hadaet 3emusl.

41 MPOEOAA H

3 JEMAHA K HATFY 3KE
TEHFPATOFHAAL
_ ¥YCTAHOEERA
r 4 IMOAKM HEIH F=======r
ARF

§om o o e

4 MPOBOMA H —
3FMA T K HATFY3KE

TEHEFATOFPHAL
}’;C.T&!{Qﬁl@, J AIHI
3 MPOEOAHOF
COEATHEHHE
3 OPOBOSA H —
3EMAT K HATFY 3KE
TFHEFATOFHAD
CETE .
i YCTAHOBEA 3 WA3EL
r—————- 3 IIOAK)C HEI -

4 IMIFOBOAHOE
COEAHHEHHE

3 IMOAKM HOFE
IIEFEEAKYFHHE

3 PAIRL

4 IIPOBOAHOE
COEAHHEHHE

4 MOAKM HOE
IIEFEEAKYIFHHE
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CXEMBI 3AIIUTHI OT 3AMBIKAHUSA HA 3EMJITIO

CxeMblI 3aIUThI OT 3aMBIKaHUS HA 3€MJTIO JIJISl TEHEPATOPHBIX CUCTEM TIPEIHA3HAYCHBI JIsI
3alUThl TeHepaTopa. MIHOr1a moJ1 3aiiiToi OT 3aMbIKaHUH Ha 3€MITIO TOAPa3yMEBalOT
3amury nepconana u 3amutHeie cxembl. ECJIM HE YKA3SBIBAETCS UHOE, 3AIIIUTA
OT 3AMBIKAHWM HA 3EMJIIO ITPEJTHASHAYEHA /1151 3AIIIATHI MAIIIUHBI.
BCEI'IA BBISICHAMTE, TPEBYETCS JIU 3AIIIUTA OITEPATOPA.

CxeMbl 3a1UThl OT 3aMBIKAHUN Ha 3€MJIIO JJIsl TEHEPaTOPHBIX YCTAHOBOK JIEJIATCS HA JIBE
IJIaBHBIE KaTErOpUU:

OI'PAHUYEHHBIE

OrpaHudeHHbIE 3alIMTHl  OT 3aMBIKAHUS Ha 3€MJII0  3AIIMINAIOT  TOJBKO  OJHY
SAHIUIINAEMYHO 30HY. OrpanuueHHas 3amuTa OT 3aMbIKaHWsS Ha 3€MIIIO JTOJDKHA
UCIIOJIb30BaThCsl B TEHEPATOPHBIX YCTAaHOBKAaX  TOJIBKO JUId OTKJIIOYEHUS B Cllydae
3aMBIKAaHHA Ha 3EMIO TeHepaTopHOil ycranoBkn B SAIIMIIAEMOWM 30HE, a me B
Harpy3ke. B 3ToM ciyyae BO3MOXKHO YCTaHOBUTH OOJIbIIE CHUCTEM, KOTOpble OyIyT
cpabaThIBaTh CEIEKTUBHO B CIy4yae 3aMbIKaHUM Ha 3€MJII0 B HarpyskKe.
HEOI'PAHUYEHHBIE

HeorpanuuenHnas 3ammura OT 3aMbIKaHHUS Ha 3€MJIF0 OTHOCHUTCS KO BCEM IPHUCOEIMHEHHBIM
Harpy3kaMm BHU3 1o JuHMM snekTpocHaOxkenus. SAIUINAEMASA 30HA Bxiouaer B
ce0s BCce Harpy3KH, MOAKIIOYCHHBIE K TEHEPATOPHOW YCTaHOBKE, M CaMy yCTaHOBKY.

JUist 3aIUTHI oriepaTopa MPUMEHSIETCsl HeOrpaHUMYCHHAsI 3allluTa. 3aiuTa cpabaThIBaeT Koraa
B MPOBO/IE 3a3€MJICHUS MPOTEeKaeT TOK 30 MA.

SATITHTHAH 30HA

TEHFFATOFHAT

i _¥CTAHOEKA
------- g 1 MOAK)C HEIA P Sy

ARF

EL | TEL. LEL |
1l 4TOPOBOMAH : -

— 3EMAAK H.-ll'P'!r"SI{EH,P'f —
3
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OITPOCHBIN JIUCT 3A3EMJIEHUA

e HU3KOBOJIbTHOE 3A3EMJIEHUE
e TOCKA NOJAKJJIIOYEHUA 3A3EMJIMTEJIA

e TOK YTEUKH HA 3EMJIIO, TPEBYEMBIN )11 CPABATBIBAHUS
CXEMBI 3AIIIUTHI

e BBICOKOBOJIBTHBIE NI MHOI'OI'EHEPATOPHBIE CUCTEMBI —
OBPATUTECH K PABPABOTUHUKY
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ABTOMATHYECKHWI BBO/I PE3EPBA (ABP)
Tepmur ABP umu ABTOMATHYECKHHA BBOJI PE3EPBA 00buHO CBfA3aH C
KOMMYTAllUOHHBIM ~ YCTPOMCTBOM  pE3€PBHBIX TIE€HEPAaTOPHBIX YCTaHOBOK, KOTOpOE
cpabaTbIBaeT NpH MPOTAJaHUN HANPSHKEHUS CTAlMOHAPHOM JIEKTPHUYECKON CEeTH.
[{enpro ycTpoiicTBa aBTOMaTHYECKOTO BBOJA PE3EPBA SABISACTCA:

e OIIPEIAEJIEHUE ITPOITAJAHUA HANIPSAKEHUSA CETU

e ABTOMATHYECKHWI NMEPEBOJI HATPY3KH CETH HA PE3EPBHYIO

CUCTEMY U OBPATHO

ABP cocTout 13 cuiaoBOro KOMMYTAallMOHHOTO YCTPOMCTBA M cXeMbl ympasiieHus. Cxema
YIPAaBIEHUSI HMHOTJAa BXOIUT B COCTaB CHCTEMBI YINPABICHHWS TI'€HEPATOPHOW YCTaHOBKH,
MHOT' 1A, B OOJIBIINX CUCTEMAX, B COCTAB LIEHTPAIU30BAHHON CXEMBI YIIPABICHHS.

ABP 00b1vHO pa3meniaeTcsi B OTACIbHBIX HACTCHHBIX MJIM HAMOJBHBIX ITKadax. B 6ombmmx
yctaHoBkax ABP MmoeT pa3memarscsi B pacnpeleUTEIbHOM YCTPOMCTBE, MOCKOJIBKY
TeHEPaTOp MOXKET UMETh CBOE coOCTBeHHOE momenieHue. KenatenpHo pasmeniath ABP mo
BO3MOXHOCTH OJIDKE K Harpyske, 4ToObl MUHUMH3HPOBATH JUIMHY KaOeds OT KaxIoro
VCTOYHUKA ITUTAHHUS.

CXEMA YIIPABJIEHUA ABTOMATHYECKHUM BBO/IOM PE3EPBA

B HekoTOpbIX eBpoIeiCcKuX crnenu(uKanmsix cXeMbl YIpaBIeHUs] aBTOMAaTHYECKHUM BBOJOM
pe3epBa MOTYT pacloyiaratbCsi Ha T€HEepaTOPHOM YyCTAHOBKE, B IPYI'HX, OCOOEHHO KOTOpHIE
npeanasHadeHsl A CIIA, MoryT ObITh BCTPOEHBI pa3lIMYHbIE MPOLECCOPHI (TaliMepsl).
CxeMmsbl ynpaBieHHs aBTOMaTHYECKUM BBOJIOM PE3€pBa BBIIOIHSIIOT TPU (DYHKIMH:

HPOITAJAHHUE CETU

Jns ompenenenusi nmponafgaHusi CETH CXE€Ma YIpPaBICHUS JOHKHA CPABHUTHh HANPSKEHUE
MUTAOIIEH CEeTU C 3aJJaHHBIM MUHUMAJIbHBIM YpOBHEM. [Ipy MOHMKEHNN HaAIpsSKEHUs CEeTU
HIKE MUHUMAJIBHOTO YPOBHS BKJIIO4aeTcs Taiimep. TailiMep oOecrieunBaeT 3a7epiKKy OKOJIO
5 cexkyHp mnepen TeM, kak cxema ABP 3amycTuT reneparopHyro ycTtaHoBky. Haznauenue
sroro TAUMEPA MNPONMAJJAHUS HAMNPSXKXEHUSA B ToM, 4yTOOBI HE JIOIYCTHTH
HEHYKHBIX 3aIlyCKOB T€HEPAaTOPHOW YCTAHOBKM NPH KPATKOBPEMEHHBIX MPOCATKAX
HanpsokeHus: ceTu. [lo ucTedeHnn BpeMEHHU 3aJIep KKU TailMepa MpomaJaHusl HaNpsHKEHUs,
CXeMa YIMpaBJICHUs aeT CUTHAJI Ha 3aIlyCK T€HEpaTOPHON yCTAHOBKHU.

Craprep reHepaTOpHON YCTaHOBKHM 4acTo ympasisieTcsi cxemor ABP. Ona Oynet Bkitouath
U OCTAHABIIMBATh CTAPTEpPHBIM JABUraTelb 4epe3 paBHbIE MPOMEXKYTKH BPEMEHHM, MOKa HE
MOSIBSITCS IaHHBIE O BBIXOJIE T€HEPATOPHON YCTaHOBKM HA HOMHMHAJIbHBIE NTapaMeTphbl paOdOThI
(HampsKeHHe reHepaTopa, IaTYMK CKOPOCTH MaxoBuKa). Eciiu MammHa He 3amycTUTCs mocie
OMpPCACIICHHOI'0 KOJIMYCCTBA IOIBLITOK, 6YI[€T BbIJIaH CUTHAJI OTKa3 ITyCKa.

Kak Tonpko MammHa BBIHAET HAa HOMUHAJIbHBIE IApaMETPbl CKOPOCTH W HAaNpsOKEHUS,
BBIKJIFOUATEIIb HAIPY3KU BKIIFOYUTCS.

INEPEBO/J IINTAHUA OBPATHO HA CETH

[Toka pe3epBHBIN reHepaTop paboTaeT M OOecHeuMBaeT NMUTAHUE HArpy3KH, HampshKeHUe
NUTAIOMIEH CeTM MOXXET BOCCTaHOBUTHCS. (OIHAKO MOXET ObITh HEOAHOKpPATHOE
KPaTKOBPEMEHHOE MOSBIICHHE HATIPSIKEHUS CETH C MOCIeAyomuM oTkmoderneMm. TAVIMEP
BO3BPATA CETMU BkitouaeTcst Mpu 3TOM KaXKJblil pa3, U BO3BpAIAeTCs MPU MpOIagaHuH
HanpsDKeHUsl ceTH. Bulaepikka BpeMeHH TaliMepa BO3BpaTa CeTH OOBIYHO yCTaHABJIMBAETCS
OKOJIO 3 — 5 MUHYT, CJIE€JOBATEIIbHO, HAIPSDKEHHE CETH NIOJDKHO OBITh HENpPEPHIBHBIM B
TEUYEHUH 3TOr0 BpeMeHH, mpexae yeM cxema ABP nepeBeneT Harpy3Ky Ha MUTaHHE OT CETH.
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PABOTA ATPET'ATA HA XOJIOCTOM XOJY NEPEJ OCTAHOBKOM

Ilocne Toro, xak cxema ABP mnepeBener nuraHue Harpy3Ku Ha CETb, T'€HEpAaTOpHas
yctanoBka PABOTAET HA XOJIOCTOM XOJ/Y B TeueHne BpeMeHH, HEOOXOIUMOTO
JUTSL OXJIKJEHUs, Tiepen TeM, kak cxema ABP nact curnan Ha octaHoBky. Ecnu ceth cHOBa
OTKJIIOYUTCSL B TEUYEHUE HToro mnepuona, ABP MrHoBeHHO NEpEeKIIOYUT HArpy3Ky Ha
reHeparop.

Kpome 3tux ¢pyHkumii, 00bIYHO B CHCTEMaX aBTOMAaTHYECKOTO pPe3epBUPOBAHUS MTPOMAIaHUSL
cetu cxembl ABP uMmeroT taiimep npoBEpKH TOTOBHOCTH MalINHBI.

TAUMEP NPOBEPKH T'OTOBHOCTHU MAIIIUHBI

TaliMep mnpoBEepKM TOTOBHOCTM MAIIMHBl AaBTOMATHYECKU 3allyCKaeT TI'eHEPaTOPHYIO
YCTaHOBKY 4€pe3 OIpe/e/iCHHbIE paBHbIE MPOMEKYTKU BpeMeHH, npu 3ToM cxema ABP ne
NEepeBOJIUT HAarpy3Ky ¢ CETH Ha arperar.

OueHb Ba)KHO BBIACHUTH HanboJiee MOAXOAsIIee pa3MellleHne A cXxeMbl ynpaBienuss ABP
B KaKJ10M ycTaHOBKe. OCOOEHHOCTH KOHKPETHOIO T'€HEPAaTOPHOTo arperara uiau cxembl ABP
MOTYT HpPOJMKTOBATH HEOOXOAMMOCTh MX pPa3MeELIeHHe Ha OOJbIIOM YAAJEHUHU APYT OT
npyra. OgHako Hajgo yOeauThCs B HAJIMYHMM MOAXOMSAIIET0 MECTHOIO MCTOYHHMKA MUTAHUS
st cxeMbl yrpasineHus ABP. Ilutanne cxemsl ynpasinenus ABP He sBnsieTcs mpobiemoii
KOIJla TeHepaTopHas YCTaHOBKa pacroyiokeHa Onu3ko Kk Oinoky ABP u ee Oarapeu
JOCTYIIHBI.

B cnydae, ecniu O6nok ABP pacnonoxken Oonee dyem B 20 MeTpax OT T'eHEpaTOPHOM
YCTaHOBKH, HE PEKOMEHIYETCSl UCIOIb30BaTh MUTAIOIINE KAOEIN TaKOM JUIMHBI, TOCKOJIBKY
najieHue HamnpspKeHUs B 3THUX KabensX MOXeT NMpHUBECTH K mpobiemaM B paboTe CXeMbl
aBTOMAaTHUYECKOIO IyCKa. B 3THX ciyyasx MOKET ITIOMOYb pereitHas cxema.

B ynanenusix cucremax ABP MoxeT ObITh COOJIA3HUTEIHLHO PACTIONOKUTE 3apsKaeMble
Oarapeu BHyTpH mkada ABP unu psiom ¢ HUM. DTO HE PeKOMEHYeTCs, TaK Kak B 3TOM
ciTydae 3apsTHBIA TOK OaTapeii OyIeT BBIHYKICH TPE0/I0JIeBaTh COMPOTHBIICHHE
COEIMHUTENLHBIX TPOBOJOB MEX]y 3apsIHBIM YCTPOMCTBOM U OaTapeeii, u clieJoBaTeIbHO,
3apsTHOE YCTPOMCTBO He OyIeT 4yBCTBOBATH HICTHHHOE HAIIPSHKCHHE HA KIIeMMax OaTapeu.

Takum oOpaszom, 6sn3Kkoe pacnosnoxenue 010ka ABP u reHepaTopHOil yCTaHOBKH SIBIISIETCS
HanOoJIee MPeaIOYTUTEIBHON CXEMOH ISl OOIIEero yIpaBIeHUs TeHEPATOPHOH yCTaHOBKOM.
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CTAHIAPTBI ABP

s nponax B CeBepHoit Amepuke yctpoiictBo ABP nomkno 6wt 0100peno UL. ABP
nepeuncienbl B Cranmapre Jlabopatopum mo Texnuke besomacHoctn UL 1008.
Ceprucdukarnus B UL nosblmaer crouMocth ycTpoiictBa ABP 1 He siBisieTcss He0OX0quMOi
s npogax B EBpome. ABP mns mpomaxk B EBporie 10DKHO COOTBETCTBOBATH BCEM
MECTHBIM HOpPMaM M MexayHapoasbsiM ctanpapram IEC-947-4 ACI, IEC158-1, VDEO106,
BS4794. O6bp14HO OHU BBIYCKAIOTCS HA CTaHAapTHbIE HOMUHaIbHBIE TOKK OT 30 A 1o 4000
A Ha HanpsbxeHus Huxke 600B.

CHJIOBOM KOMMYTHPYIOIIUNA SJIEMEHT ABP

B kauecTBe cHIOBBIX KOMMYyTHpyromux s3i1emMeHToB ABP wucnomesyrorcs Tpex- wiu
YETBHIPEXIIOMIOCHbIE ~ KOMMYTHPYIOIIME  MEXaHU3Mbl  (JIMHEWHBIE  BBIKIIOUATENH) H
MEePEKITIOYAIONINe KOHTAKTOpHbIE Tapbl. OHU UCIIONB3YIOT TAaKOW K€ MPUHITUI OTKIIOYCHUS
TOKa, YTO M aBTOMaTHYEeCKHe BhIKIIIouaTesr. Muorue cucrembl ABP Ha Toxm mo 1250 A
BKJIFOYAIOT B c€0s Ba MEXaHWYECKU UJTU AJICKTPUUECKHU CBA3AHHBIX KOHTakTOpa. B cucremax
C HOMUHAJIBHBIMM TOKaMu Bbiie 1250 A CTaHOBHUTCS SKOHOMHUYECKHU OIPABIAHHBIM
BKJIFOYUTH 3JIEMEHT TPEPHIBAHUS LIEMH B KOHTAKTOpP T€HEpATopa, W TENeph 3TO IIUPOKO
JIOCTYIIHO B CUCTEMax Ha TOKH Bbiie 1250 A.

BbBIBOP ABP

Jlns mpaBunpHOro BbIOOpAa CHCTEMBI aBTOMATUYECKOTO BBOJA pe3epBa A KaKJIOro
KOHKPETHOI'0 Ciy4as HeOoOXOAMMO NPUHMMATh BO BHUMAHUE KaXIyl M3 CIEIYIOLINX
xapakTepuctTuk ABP:

HAIIPAXKEHUE

PaGouee nanpspkenne ABP nomkHO OBITH BBIIIE, YeM HANPSKEHHUE LETTH.

YACTOTA

PaGouas vacrora ABP nomkHa ObITh paBHa paboueil 4acToTe LeMu.

YUCJ0 ®A3

B ocnoBHOM cuctemsl ABP npennaratorcs B Tpexda3sHoM BapHaHTe.

YUCJIO KABEJIEM HA ®A3Y

Kaxnas ¢daza MoxxeT uMeTh OOJbIEe OJHOTO Kabens IUIisi TOro, YTOObl BBLAEPKATH MOJTHYIO
Harpy3ky. BaxkHO yOemuTcs, YTO CHJIOBOW KOMMYTHPYIOIIUN JJIEMEHT HMMEET BBIBOJIBI,
MOIXOAIINE N7 MOJKIIOUEHUS BceX KaOened, MCHONb3YeMBIX Ui MHUTAHUS HArpy3KH.
Hampumep, Tam, rie MokeT ObITh IO 1Ba Kabens Ha ¢a3y, HeoOX0IUMO MMETh BBIBOJBI Ha
KOMMYTHPYIOIIEM MEXaHU3Me, MOAXOAAIIUE TSl TOJKITIOYeHHsI IByX Kabeneit Ha da3y.
Heobxomumo Take 3HATh MHUPUHY KaOETbHOTO HAKOHEYHUKA M JTUAMETP OTBEPCTHS O]
00onT s ompeaencHUs TpeOyeMbIX pa3MepoB BBIBOJOB. BONBIIMHCTBO MPOU3BOAUTENEH
MpeIaraoT PsiJi KOMIDICKTOB BBIBOJHBIX KJIEMM, KOTOPBIE MOTYT OBITh MOIU(PHUITUPOBAHBI
JUIsL CTaHIAPTHBIX  KOHIIEBBIX MpHcnocoOieHuil. Bcerma crienyiiTe HOpMaTHBHBIM H
3aBOJICKUM PEKOMEHJAIMsSIM [0 OKOHIIOBKEe KabOenei. CymIecTBylOT MUHUMAIIbHEIC
0e30MacHble PACCTOSHUSA I HEU30JIUPOBAHHBIX TPOBOTHUKOB.
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TUII HAT'PY3KH
Oco60e BHUMAaHUE JTOJIKHO OBITH YJIEJIEHO MOIKIIOUYEHHUIO SJICKTPOMOTOPOB B KaUeCTBE
Harpy3ku. Hampumep:

e JIBUTATEJIEN

e BBICOKO MHEPIIUOHHBIX HATPY30K

e IIEHTPOBEXHBIX HACOCOB

e XOJIOAUJIbHUKOB

N3-3a mpoca Ky 10 HaNpsHKEHUIO XapaKTepPUCTUKH BO30YIUTENS IPU BHE3AITHOM U3MEHEHUH
IPOTEKAIOLIEro TOKa, HAPSUKEHUE Ha BBIBOAAX JIBUraTelNs Ha BpeMs yMeHbLIHUTcs. [1o aToii
OpUYMHE HEOOXOAMMO BBECTH 3aJIepKKy IO BpeMeHU Ha paboty cxembl ABP mpu momaue
HaNpsDKEHUS Ha ABUTATeNN. DTO OOBIYHO peanu3yeTcs TaiiMepoM B cxeMe ynpasieHuss ABP,
KOTOpBIA B OTCYTCTBHU DJIEKTPOJBUIATENICH B KauyeCTBE HArpy3KM YCTAHABIIMBAETCS Ha
MI'HOBEHHOE cpabaThIBaHHE.

JTOITYCTUMBIN ABAPUMHBINA TOK

[Tpu xyamem ciaydae Tpex(a3HOro KOPOTKOTO 3aMbIKAHHsI TOK JUIsl JaHHOM Harpys3Kku He
JIOJIKEH MOBpenuTh yeTpoiicTBo ABP 10 Toro, kak cpaboTraeT 3ammura no neperpyske win
3aMBIKaHUIO Ha 3€MJIIO.

MPOJOJIKUTEJIBHBIIA HOMUHAJIBHBIN TOK
Konrtakropsl n mexanu3zmbl ABP kinaccuuupyrores mo ux mpoaosnKUTEIbHBIM
HOMMHAJIbHBIM TOKaM.

YUCJIO0 KOMMYTHUPYEMBIX ITIOJIOCOB

3ammMra OT 3aMBIKAHUW Ha 3EMJII0  DJJEKTPUYECKUX CHUCTEM, TMHTAHHE KOTOPBIX
ocylIecTBIIsIeTCs OT Ooyiee 4eM OJHOTO MCTOYHHUKA, T.€. Harpys3ka MHUTaeTcs WM OT CeTH|,
WIH OT TeHEepaTOPHOW YCTaHOBKH, TpeOyeT ocoboro paccmorpenwus. [IpobGrema Moxker
MOSIBUTBHCSI M3-32 TOTO, YTO OOBIYHO TpedyeTcs 3a3eMIIATh [0 MECTY HYJIEBOl MPOBOJIHUK
TE€HEPaTOPHOM YCTAaHOBKHU, UTO SIBJISIETCS PUUYUHOMN CO3/IaHUS MHOKECTBEHHBIX COEIMHEHUM
MEXIy HEWTpanplo W 3emseil. Eciam  cucteMa  COpoeKTUpOBaHA  HEMPaBUIIBHO,
MHOKECTBEHHBIE COCAMHEHUS MEXJy HEWUTpaiabl0o M 3€MJIEM MOTYT BbI3BaTh HEBEPHOE
CUMTHIBAHUE TOKOB 3aMBIKaHMs Ha 3eMJII0 U JIO)KHOE cpabaTbiBaHUE BbIKIOUaTesns. OaHuM
U3 pEHIeHUH OTOW MpoOJeMbl SIBISETCS WCIOIb30BaHUE deThIpexmnoitocHoro ABP, B
KOTOPOM HYJIEBOM HPOBOJHUK OTKIIOYAETCS, YTOOBI 0OECIEUYUTh €ro H3OJSALUI0 B Cilydae
3aMBbIKaHUs Ha 3EMITIO.

KABEJIbHBIN BBO/]

C pocToM HOMHHAJIA TIPOKIIAJIKa KaOessi CTAHOBHUTCS Bce OoJiee TpyaHOM. BaxkHO nmpaBUIIbLHO
BbIOpaTh KaOebHBIN BBOJ BHYTPH mikada ABP nns manHoro tuma kabernsi, yroyi Bxoaa A
HETO ¥ TOYKY NMPUCOCAMHCHHS BHYTPH IIKada.

TEMIIEPATYPA
JJ1s IpOIOMKUTENBHOTO peskuMa paboTsl ycTpoiictBa ABP npuHuMaeTcst npuOiIn3uTeabHO

40°C, mpu IpeBBIIIEHUH 3TOW TEMIIEPATypPhl XapaKTEPUCTUKA MAKCUMAJILHOTO TOKA JIOJKHA
OBITH CHIDKCHA.
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OIIPOCHBIN JIUCT ABP

e HAINPAXEHUE

e YACTOTA

e YUCJIO ®A3

e YHCJIO KABEJEHN 3AKA3UYMKA HA OJTHY ®A3Y

e PASMEIIEHHUE Y‘CTPOI‘/‘ICTB OBHAPYKEHUS ITPOITA JTAHUSA
IITMTAHUA U TAUMEPOB ABP

e HAINPAKEHUE IIUTAHUA CXEMbI ABP

e BBIJEPKKA BPEMEHH ITPH ITOJIKJTIOYEHUA HHIYKTUBHON
HAI'PY3KH

¢ KPATHOCTD TOKA IEPEIPY3KHU ABP / HOMUHAJIbHBIN TOK
KOHTAKTOPHOMU ITAPBI

e YHUCIO KOMMYTHUPYEMBIX NIOJIOCOB
e CHMWXEHUE XAPAKTEPUCTHUK I1PU NPEBBIINEHUU TEMIIEPATYPbBI
e KJIACC 3AIIMTHI JIAA HIKADA

e KOJIMYECTBO KABEJEN HATPY3KH 3AKA3UYMKA HA ®A3Y U
PABMEP KABEJIbHBIX HAKOHEYHUKOB

 IPHCHOCOBJIEHNS 111 OKOHIIOBKY KABEIEIA,
APMHUPOBAHHBIX CTAJILHOM MPOBOJIOKOI

e TMPOCTPAHCTBO, TPEBYEMOE J1JIsI KABEJIE HATPY3KHU
3AKA3YNKA

e PAJIMYC M3I'BA KABEJUIEN HATPY3KH 3AKA3UHAKA ITPA
MNOAKJ/IIOYEHHUH K BBIK/IIOYATEJIIO
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CHUCTEMBbI YIIPABJIEHUA

CucreMbl ynpaBieHUs BBIIOIHIIOT HECKOJIBKO OCHOBHBIX (DYHKIIMIA:
e DJIEKTPUUYECKAS 3AIIUTA
e OYHKIUU YIIPABJIEHUSA
e ABAPUMHAS U PABOYASI CUTHAJIM3ALINA
e U3MEPEHHUE

Jlis BBITIONIHEHUS 3TUX (PYHKIMI B CHCTEMax YMpaBJICHHsS HCIONb3YIOTCS pele, HU(PpPOBbIe
AJIEKTPOHHBIE MPUOOPHI U MHKporporieccopbl. Ceroans Bce Ooibine U Ooiblie QyHKIUN
BBITIOJHSIOTCS €IMHBIMU CUCTEMaMHU, 0a3UPYIOIIMMICS Ha MHKpompoleccopax. OHM UMEIOT
HEKOTOpbIE  TMPEUMYIIECTBA JJII  TMPOU3BOIAUTENICH T€HEPATOPHBIX YCTAaHOBOK U
MPOEKTUPOBIIMKOB  CHCTEM, OIHAKO JJIs OKCIUTyaTallud HMEETCS 3HAYMTeIbHOe
MPEUMYIIECTBO B CHUCTEMaX, TJE€ €CTh HECKOJIBKO OTAENIbHBIX CHUCTEM [JIsi BBIMOTHEHUS
KXKIO0W OTAENBbHON (YHKIIUU — yIpaBICHUs JBUTATE]IeM, aBTOMATUYECKOTO PETyIUPOBAHUS
HaIPSKEHUS, aBTOMATUYECKUM ITYCKOM.

Boibop cucreMbl ympaBieHUS MOXET ObITh JHMOO OCTaBJI€H 3a MPOU3BOJIUTENIEM
TeHEepaTOpPHOW YCTAaHOBKM, JIMOO MPSIMO OCYLIECTBIATbCA — MokynareneM. CyliecTBEHHO
BaYXHO MPOaHAJIM3UPOBATh XapaKTep MPUMEHEHUS JAaHHON MeHepaTOPHON YCTaHOBKHU, YTOOBI
yOeauTbcsi, UYTO OCOOCHHOCTHM CHCTEMBl YINpaBJICHUs, 3aKa3aHHOTO IOKyMaTesleM,
COOTBETCTBYIOT €€ OyylieMy NpruMeHeHuI0. YacTo 3aKa3uuKy MOTYT 3aKa3blBaTh HEHYKHBIE
(YHKLIMU U CIIMIIKOM OOJIbIINE HOMMHAIBI KOMMYTHPYIOLIEH anmaparypsl.

Hampumep, reHepaTropHass YCTaHOBKAa C pPYYHBIM IIyCKOM Ui 3JEKTPOCHAOKEHUS
CTPOMTENIBHOM IUIOINAAKN He TpeOyeT HaJuuus CTOJIBKHUX K€ 3alUT, KaK M I'eHepaTopHas
YCTaHOBKa, OOecleunBaromasl TapaHTHPOBAHHOE IEKTPOCHAOXKEHHE KOMIIBIOTEPHOTO
LIEHTpA.

TPCGOBaHI/ISI K CUCTCMaM YIIPpaBJICHUA PC3CPBHLIX dBTOMATUYCCKHUX CHCTCM 3aBUCAT OT HUX
pa3MeIleHus] W Hajiu4yusl IepcoHaja. Y JaJeHHble IUIOMAAKHU, I00paTbCs 10 KOTOPBIX
CEPBUCHOMY WH)KEHEPY MOKET 3aHSATh HECKOJBKO YacoB, MOTYT OBITh O0OpYIOBaHBI
CHUCTeMaMH TeJIEeMETPUH, KOTOpble MEepelalT pabdodyl0 M aBapUHHYI0 CHUTHAIU3ALMIO
YCTaHOBKH B JIIOOYIO TOUKY MHpa.
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IJIEKTPUUYECKASA 3ALIUTA
HekoTtopsie mapameTpbl, KOHTPOJIUPYEMbIE CHCTEMOI YMpaBJieHHs], MPUBOAIT K OTKIIIOUEHUIO
TJIAaBHOTO JIMHEHHOTO BhIKItouatessi. CpabaThIBaHUE 3aIUTHI OOBIYHO OTOOpaXKaeTCs aBapHTHOM
CUTHANHU3aluel, 3T0 MOXKeT OBITh B (hopme
e OBIIEN ABAPUIMTHON CUTHAJIN3ALIUU
OnHa HCIoJIb3yeTcs B Ka4eCcTBE HEJIOPOroro Crocoda CUTHAIM3AIMU O CcpadaThIBAHUU
OJHOU M3 3allUT.
e HHIUBUAYAJBHOW ABAPUMTHON CUTHAJIMN3ALIMA
OHa uCnoIb3yeT MO OJHOMY CHUTHATY Ha KaXIYI0 (YHKIUIO 3aIlIHTHI.

e HWU3KOE HAIIPSI’KEHUE

3amuTa N0 MOHMKEHUIO HAPSHKEHUS 3allUIIAaeT 000pyJ0BaHUE, YyBCTBUTEIBHOE K YPOBHIO
HaNpsKEeHUs, OT MOHMKEHHOT'0 YPOBHS HanpsikeHus. Eciay oHa ycTaHOBIIEHa, OHA AEUCTBYET
0OBIYHO €c/IM NOHWKEHUE HanpsbkeHus Oosee yeM Ha 30% Ha a3y nmutcst 6osee S5 ceKyHA
(BpeMsi BOCCTAaHOBJICHMs IapaMeTpoB peryisiropa kiacca A3). Orta 3ammra OTKIIOYAET
BBIKJIFOYATCIIb. 3aHII/ITa M0 MOHMXCHUIO HAINPSKCHUA OOJIKHA I[CflCTBOBB,TB TOJIBKO TOrjaa,
KOTJ]a pacueTHbI TOK KOPOTKOIO 3aMbIKaHUS MPOTEK, M 3allluTa MO0 TOKY HMeJa IIaHC
cpaborate. Kpome TOro, BhIIEpKKa MO BpEeMEHHW HEOOXoAWMAa I PEeryJupoBaHus. JTa
3alIMTa HEe JO0JDKHAa JEWCTBOBAaTh, IOKa palouee HaNpsKEHHE HE JIOCTUTHET CBOEro
HOMHHAJIa IpHU OOCTHIKCHUU YCTaHOBKOﬁ HOMHWHAJILHOM CKOPOCTH BpallICHUA. 3aHII/ITa 10
HU3KOMY HalpsDKEHUIO MOXKET cpadaThiBaTh OT HANPSKEHUH OT OAHOM 110 Tpex (as.

e IIEPEHAINPS)KEHUE

3amuTa Mo nepeHanpsHKeHUI0 HeoOXoAUMa IS 3aIUTHI AIEKTPUUYECKUX CUCTEeM, Kabenel u
BeIKIIFOUaTeneii. OHa HacTpamBaeTcsi B COOTBETCTBUHM C HOMHUHAIBHBIM  pabouum
HANpPsOKEHUEM YCTAHOBKHU. 3allUTa MO MEepEeHANpPSHKEHUIO0 OTKIIIOYAeT BBIKITIOYATEh MOCHe
TOT0, KaK MpeBbILICHHE HanpsikeHus, paBHoe 110% oT HOMUHANBHOTO, IPOAOIKAETCs Oosee
2 cekyHI. DTa 3aJep)KKa I0 BPEMEHHM HeoOXoawma JUisl PEeryJIHpOBaHMs. 3alluTa I0
NEPCHANPANKCHUIO HE OOJDKHA GBITL dKTUBHAa B ICPUOJ BbIBOJA 3allHUT. 321H_[I/ITa 1o
nepeHanpsDKeHUI0  cpabaTthiBaeT OT OJHOM WM Tpex a3, TpexdasHbld BapuUaHT
MMpCATIOYTUTCIILHEC.

e 3AUIUTA IO NOHUKEHNIO CKOPOCTU BPALIEHUS

3anmTa Mo MOHWKEHUIO CKOPOCTH BpallleHUs IeMCTBYET Ha OTKJIIOYEHHE BBIKIIOUATENsl B Cllydae,
€CJIM JBUTATENb BpALIAeTCs C MOHKMKEHHOM CKOPOCTBIO, T.e. 95% OT HOMHHAJIBHON CKOPOCTH B
TEYEHNH JII000TO MPOMEXYyTKa BPEMEHH KPOMeE TOTO, 4TO TpeOyeTcs s Mpolecca peryInpOBaHus.
Ona 3amumiaer o60pyJOBaHHE, UyBCTBUTEIBHOE K YacTOTe, KOTOPOE MOXXET BXOJUTh B COCTaB
Harpy3Ku.

e 3AIIUTA OT PABHOCA

DTa 3ammnTa TIYIIAT IBUTATeNh B CJIydac MPEBHIMICHUS CKOPOCTH BPAIICHUS, TEM CaMbBIM 3allluIIast
JIBUTATENh M TEHepaTop OT pa3pylieHWs. 3alura OT pa3Hoca, obecreynBacMas CHUCTEMOU
ynpaBieHHus, OOBIYHO SBISETCS JOTOJHEHHWEM K CHCTEME PEeryJIHMpOBaHHS CKOPOCTH BpAaIleHUS
JIBUTATENS. DTa MOTOTHUTEIbHAS 3allluTa OT pa3HOca OOSCIEYMBACT 3aIIUTy W CHTHAIHM3AIUIO TIPU
MIPEBBIIICHUU CKOPOCTH BpalleHHs 3HAYCHUH, NOCTYNHBIX i peryistopa (EFC ¢upmer Kamuns).
3ammTa OT pasHoca 00bIYHO cpabatbiBaeT npu 67 ' s 60 ['m u 60 ' musg 50 ', u3mMepeHHBIX
JaTYNKOM Ha MaXOBHWKE, 1 MTHOBEHHO OTKITFOYAET BRIKIIFOUATEIIb.

e 3AIIUTA OT HU3KOM YACTOTHI

3ammra OT HU3KOW 4acTOTHI MOJ00HA 3alMTE [0 MOHMKEHHIO CKOPOCTH BpamieHus. B aTom ciydae
OTCJIEKHMBAETCS 4YacTOTa, a HE CKOPOCTb, U BBIKJIIOYATENIb OTKJIIOYAETCS B Clydae, €clld 4acTora
reHeparopa magaeT A0 3HaYeHUs OK0JI0 94% OT HOMUHAIBHOM YacTOTH Ha JTIOOOH OTPE30K BPEeMEHH.
Ona 3amumnaeT poTop reHeparopa oT Ype3MEPHOIo TOKA M Harpy3Ky, YyBCTBHTEJIBHYIO K 4aCTOTE.
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IIpn HM3KUX ckopocTsax BpameHuss APH mnbiTaeTcsi CKOMIEHCHPOBATH YMEHBIICHUE
BBIXOTHOT'O HANPSKEHUS M YBEIMUYUBAET TOK B potope. Ecnu oH OyneT moaiepKuBaThes
IPOJODKUTEIBHOE BpEMs, TO MOXET CTaThb YPE3MEpPHBIM M C)KE€Yb POTOp. 3allluTa OT
HHU3KOM 4acTOThI HEOOXOAMMA TaKKe JJIS MapajuIeIbHON paboThI.

e 3AIIUTA OT NPEBBIINEHUS YACTOTBI

3amuTa OT TPEBBIICHUS YacTOTHl IMOAOOHA 3almIUTe OT pa3Hoca. B 3Tom ciyuae
OTCIIC)KMBAETCSI 4acTOTa, a HE CKOPOCTh BpAICHUS. 3alllMTa OT MPEBBIIICHUS YaCTOTHI
00b19HO 0KOJIO 67 'ty 11 cucreM ¢ HomuHAIBHON yacToToit 60 't vt 60 Iy - st 50 T
3ammuTa OT MPEBBIICHUSI YaCTOTHI 3alUIIACT TEHEPATOP M YyBCTBUTEIHLHOE K YacTOTE
obopynoBanue B Harpyske. [Ipu pabore B mapaiens HEOOXOAMMO cpadaThiBaHUE MPU
+1% OT HOMHUHAJILHON YaCTOTHI.

e 3AIIUTA OT HEPEI'PY3KH

B HekoTOpbIX  COBpPEMEHHBIX CHCTEMax  yNpaBieHHs, Oa3UpyIOIIMXCS  Ha
MHKPOIIPOIIECCOPHOM ~ TEXHOJIOTHH,  3allduTa OT  TEPErpy3KHd  OCYIIECTBIACTCS
KOHTPOJIJIEPOM. DTO MOXKET OBITh peain30BaHO JAa)ke 0€3 M30JIMPYIOIEro ammapara —
BBIKJTIOUaTeNsl. TpaHc(hopMaTopsl TOKa MUCTIONB3YIOTCS JUTS U3MEPEHUS TOKA HArpy3Kd H
NHUTAIOT CXeMy OOpabOTKM CHTHaja KOHTpoJIepa. DTOT THUI 3aIlUTHl HanOoJiee 4acTo
UCTIONB3YETCsI KaK JIOTIOJIHUTENBHOE CPEICTBO TOKOBOW 3amUTHL. JlomomHHUTENbHAS
HaOgCXHOCTh OTIL@HLHOﬁ CHUCTEMBI JIIA 3alIUThI reaeparopa SIBJISICTCA
IPEANIOYTUTEIHHOM.

e 3AIIUTA OT 3AMBIKAHUA HA 3EMJITIO

3amuTa OT 3aMbIKaHMS Ha 3€MJIIO IIpEIHA3HaueHa Ul 3allMThl MaluHbl. M3Mepsercs
TOK MEXIy HEWTpalbl0 M 3emied. IIpu OTCyTCTBMM 3aMBIKAHMM Ha 3€MIIIO B
IPUCOEMHEHHBIX CHCcTeMaxX OH OyjeT paBeH Hylo. [Ipu HanuuuK 3aMbIKaHUS Ha 3€MITIO
B IPOBOJHHUKE, COCOUHSIOUIEM HeWTpanb M 3emito, Oyaer mporekarth ToK. Hamnuume
TAKOr0 TOKa BeNWYMHON Oosiee yeM mnpuOnu3utensHo 30 MA BBI30BET OTKIIOUEHHE
BBIKJIFOUATEJIS.

e 3AIIATA OFPATHOM MOIIHOCTH

Cxema 3amuThl 0OpaTHOM MOIIHOCTH OOHApY’KMBAaeT HAJIWYUE TOKA, MPOTEKAIOIIETO B
redeparop. Tok BeianuuHOM Oosiee 5% OT HOMHMHAJIBHOTO, TEKyIIMH B TeEHEpaTop,
IPUBENET K €ro MOBPEXIEHUIO. 3amuTa oOpaTHOM MOLIHOCTH OOBIYHO HeoOxoauma,
KOrJja YCTaHOBKa pa0oTaeT B mapajuieib ¢ Jr00H Apyroil yCTaHOBKOM, ¢ CEThbIO, UIIH C
pereHepaTuBHON HArpy3KOu.
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OYHKIUH YIIPABJIEHUSA

Haubounee pacipocTpaneHHbIE U3 HUX MOTYT OBITh pa3/iefieHbl Ha:

e 3AIIPET IIYCKA

e ABTOMATHYECKHM 3AITYCK

e BPEMEHHOE OTKJIFOUEHME 3AIIIAT 1 CUTHAJIM3AIIUA
e BKJIOYEHUWE BBIKJTIOYATEJISI HAT'PY3KH

e BO3BYXXJIEHUWE 3APSITHOIO TEHEPATOPA

e VIIPABJIEHUE HAI'PEBATEJIEM U BCIIOMOI'ATEJIbHBIMH
CUCTEMAMHA

e ABAPUMHASA CUTHAJMU3AIIUS
e PABOYAS CUT'HAJIM3AIIUA
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OYHKIUH YIIPABJIEHUSA

JAIIPET ITYCKA

HCHL IMyCKa OO0JIKHA AaBaTb BO3SMOXHOCTb aBTOMATHUYCCKOI'0 WM PYYHOTIO ITyCKa IIpH
CJICAYIOIUX YCIIOBUAX:

e JIBUI'ATEJIb HE ITPOAOJIXKAET BPAIIATBHCA ITOCJIE
MNPEJABIAYIIEI'O OCTAHOBA

e KHOIIKA ABAPUMMHOT'O OCTAHOBA HE HAJKATA

e HET AKTUBHBIX ABAPUMHBIX CUTHAJIOB (JIEHCTBHUE KOTOPBIX
HE ITPUOCTAHOBJIEHO HA TIEPHUO/I ITYCKA)
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ABTOMATHYECKHUHU 3AITYCK
Jnist pe3epBHBIX cuCTeM (DYHKIIHSI KOHTPOJIS 32 ITyCKOM JIBUTATEIs JOJDKHA OBITh BKITIOYEHA B
COCTaB cUCTEMBI yrpaBiieHus win nanenu ABP. Cucrema aBTOMaTH4eCcKoOro mycka J0JbKHa:

Bruttouats cTapTep Ha onpeeseHHbl 0TPe30K BpeMEeHH! (BpeMs IMycKa)

OTxIrouaTh cTapTep, €CiIu IBUTaTellb 3aBejcs

OTxirouaTh cTapTep, €cii ABUraTelb He 3aBelics Yepe3 ONpeesIeHHbIN MPOMEKYTOK
BpEMEHH (BpeMs IyCKa)

Beinepkath nays3y, eciu JBUTaTellb He 3aBesics (BpeMsl May3bl)

[TonpITaThCsl CHOBA 3aIlyCTUTh IBUTATENb MTOCIIE NaYy3bl ONPENEICHHON JTUTEIbHOCTH
[ToBTOpUTH OMpEAENeHHOE KOJIMYECTBO IMOMBITOK IycKa (KOJHYEeCTBO NONBITOK
NycKa)

Ecnu auratens He 3alyCTUIICS, CUCTEMa YIPABJICHUS TOJDKHA BBIIATh aBapUHHBIN
cUTHaM (0TKa3 MycKa)

s omnpeneneHus yCIOBUM I OTKIIIOUEHHs CTapTepa KOHTPOJUIEPBHI HCIIONB3YIOT
CJIEYIOIIHE BCE MIIM HECKOJIBKO ITPU3HAKOB IIyCKa JABUTATEIIA:

HanpsiokeHne 3apsiiHOro reHepaTopa, U3MEPEHHOE Ha €ro KieMMax, BO3pacTaeT 10
90% HOMMHAJIBHOTO HAIPSDKEHHSA. 3aMETUM, YTO €CIM HCIIOJIb3YETCS OJIUH 3TOT
IIPU3HAK, TO OOpPBIB MPUBOJHOIO PEMHS 3apsAAHOTO T'€HepaTopa MOXKET MPHUBECTH K
MOBPEXICHHIO IECTEPHU U MOTOPA CTapTepa.

YacTora, n3MepeHHasi Ha BBIBOJaX T€HEPATOPa, JOCTUTAET MPUOIM3UTENbHO 33% oT
HOMUHAJIA.

Hanpsiokenne, u3MepeHHOE Ha BBIBOAAX TE€HEpPATOpa, JAOCTUraeT HPUOIU3UTENBHO
85% OT HOMHHAIBHOIO 3HaUYEHUS (JAHHOE YCIOBUE HE UCHOJIb3YETCSI U30JIMPOBAHHO
OT APYTHX YCJIOBUH).

CkopocTb ABHraTessi, U3MEpeHHas MarHUTHBIM JTaTYUKOM CKOPOCTH Ha MaxOBHKE,
JOCTUTACT MPUOIU3UTENBHO 33% OT HOMHUHAIILHOTO 3HAYCHUS.

BPEMEHHOE OTKJITIOUEHHUE 3ALIUT

BpeMenHoe OTKIIOYEHHME 3alIUT — 3TO TEPMHH, KOTOPBIM HCIONB3YIOT A OMHCAHUS
MIPOMEKYTKA BPEMEHU MEXKTy MOMEHTOM JOCTIKEHUSI TeHEPAaTOPHOW YCTaHOBKOM 3HAYEHUN
HanpspkeHus: 85% OT HOMMHANIA U 4acTOThl 95% OT HOMHMHANA, M aKTHBaUUEH 3aluT. JTa
3aepKKa M0 BPEMEHM HEOoOXOoIuMma JUIsi TOTO, YTOOBI BBIPOCIIO JaBIICHUE Maclia, H
HaNpsDKEHUWE W 4acToTa JOCTUIIIM YCTAaHOBMBILIWXCS 3Ha4eHHWH. J[7s pe3epBHBIX CHCTEM
SABJISICTCSI OOBIYHBIM, UYTO TE€HEPATOPHBIM aBTOMAT BKJIIOYEH, U YCTAHOBKA BKJIIOUYAETCA Ha
Harpy3Ky J0 TOTO, KaK BpeMs OTKIIOYCHHs 3alIUT uctedeT. [IpolomKuTeNnbHOCTh eproia
BPEMEHHOT'O OTKJIIOYEHHS 3alUT 3aBHCUT OT pa3Mepa ABUTATENS U, CIEJOBATEIbHO, OT
BpPEMEHH, KOTOpOe TpeOyeTcst sl er0 CTaOMIN3alUu.
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BKJIIOYEHUE BBIKIIIOYATEJIS HAT'PY3KHU

Ota cucremMa OnpeaesiseT JOCTUKEHUE YCTAHOBICHHbBIX 3HAUCHUH HANPSKEHUs U 4acTOThI U
BKJIIOYAET BBIKIIOYATENIb YCTAaHOBKH. JTa CHCTEMa MOXXET MMETh TalMep sl 3aJCpiKKU
BKJIIOYEHUSI HAa HArpy3Ky, YTO IIO3BOJIICT JBUTATENI0 CTAOMIIM3MPOBATH HAIPSDKEHHE U
ckopocTh BpamieHus. Taxas 3azepxkka (BPEMS IIPOI'PEBA) He wucnons3dyercss B
PE3EPBHBIX CUCTEMAX, B ATUX 0OCTOATENbCTBAX MPUOPUTET OTHACTCS BKIIOUEHHUIO HAIPY3KU
U [IEpBOM BOZMOKHOCTH (00bIYHO uepe3 10 — 11 MuHyT nociie nponagaHus MATaHUSA).

YIIPABJIEHUE HATI'PEBATEJIEM U BCIIOMOI'ATEJIBHBIMU CUCTEMAMM
Jlpyrue cuctemsl, Takhe, KaK HarpeBaTelId M KaJll03d, 4acTO YINPABJISIFOTCS JIOTHYECKOU
CXeMOM reHeparopHOll ycTaHOBKM. QOuYeHb 4YacTO STO HAarpeBaTeNM JABUTATeNsl JUIs
HaXOJKJECHUsl YCTAaHOBKH B ropsiueM pesepse. Kpome ynpaieHus TepMocTaToM, 3Ta (pyHKIUSA
UCIIOJIB3YETCSl TaKXkKe JJIsl OTKJIIOYEHHs HarpeBaTesieil ABUratelns, MaHeId YIpaBJICHHUS,
KOXKyXa M FeHepaTopa, Kor/ia ABUraTesb 3alyIleH 1 HeT 00JIbllle Hel0CTaTKa B TEILIE.

BO3BY/KJAEHUE 3APATHOT'O TEHEPATOPA
3apsiHBIE TEHEepaTOphl, HCIONb3yeMble Ha nBurarensax KamuH3, TpeOyroT Haaumdus
CTaTUYECKOro BO30YXKAECHUS Ha BBIBOJAX OOMOTKM BO30YXIeHHMS. DTO obecreyuBaeTcs
CUCTEMOM yIpaBJIEHUS MyTEM BKJIIOUEHHs HANpsOKEHUs OaTaped Ha 3TH BBIBOJBI BO BPEMs
IIyCKa, M OTKIIOYEHUEM OTOI0 HAINPSDKEHUS IIOCJIE TOrO0, KaK YCTAHOBJIICHHBIH YPOBEHb
HaNpsDKEHUS! ¥ CKOPOCTHU BpallleHus: OyIeT TIOCTUTHYT.

ABAPUMHAS CUTHAJIU3ALIUSA
Baxnoli 3amauell cUCTEMbl YNpABIEHUS SBIAETCS HMHAMKALUS NPUYHMHBL, 1O KOTOPOU
yCTaHOBKa Oblia 3ariymieHa. OTAelbHble YCTPOMCTBA 3alUThl JIEKTPUUYECKOW CHUCTEMBI U
JBUTATENsi B OCHOBHOM CHaO>KeHbl MX COOCTBEHHOW aBapuiiHOW curHanuzanuend. OdeHb
PEIKO 3alUThl TPYNIUPYIOTCS TO cpabaThIBAaHUIO HA OJWH OOMIMK CHUTHAN 0€3 Haludus
OTZENbHBIX CUTHANOB. CHUTHalbl MHAUIMUPYIOTCS B OJHOM WM HECKOJBKUX CIEAYIOIIHMX
dbopmax:

e CBETOBAS CUT'HAJIM3ALIUA
CBeTonuoA WM JIaMIIa HAKaJIUBaHUS CBETUTCS NPU HAIMYMK aBapuu. Takas CUTHAIA3ALUS
IPEIIOYTUTENIbHA TaM, Iie TPeOyeTCsl T0Ka3 HECKOIbKUX aBAPUIHBIX CUTHAJIOB.

e TEKCTOBOE COOBIIEHHME
[TaHenp TEKCTOBBIX COOOIEHHI OMMCHIBAET TEKYIIYIO aBapuio. Takas curHanu3anus oObIYHO
OTPAaHUYUBACTCS IMOKA30M COOOIICHHS TOIBKO 00 OHOM aBapHH.

e 3AMBIKAHUE CBOBOJHOI'O MJIM CYXOI'O KOHTAKTA
PeneitHplil KOHTakT HM3MEHSET CBOE IIOJOKEHUE MPU IOSABICHUM aBapuud H JICJIAECT
BO3MOJXKHBIM TepeiaTh CUTHaNl B 000pyA0BaHUE 3aKa34yHKa.

e TIOCJUIEAOBATEJIBHAS INIEPEJAYA JAHHBIX
CoenuHeHne ¢ MECTHOM WIIM YAAJICHHOM CTaHIIMEH YIpaBIeHHUS MOXKET OBITh PEaTHM30BAHO C
MOMOIIbIO CUCTEMBI YIIPABJICHUS U TeleMeTpudeckoro unrepgdeiica. CucreMbl TeleMeTpUH
JOCTYIIHbl B KayeCTBE CTAaHAAPTHBIX OIIMH MHOTUX KOHTPOJUIEPOB TI'€HEPATOPHBIX
yctaHoBOK. CooOmieHnss 00 aBapusx C YJaJICHHBIX OOBEKTOB BO3MOXKHO TIOJNy4aTh C
IIOMOLIbI0 BCTPOEHHBIX IIOCTOB TEJIEMETPUU WM KAHAJIOB CBSI3U CHCTEM YIIPABJICHUS
TeHEepaTopOB, MOAKIIOUYEHHBIX K TeIe(QOHHO ceTu.
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IMPUOPUTET ABAPUMHBIX CUTHAJIOB

e KPUTUYECKHUH U OCTAHOB

OTOT CHTHaN OTKJIKOYAET TJIABHBIM aBTOMATHYECKHUI BBIKIIOYATEIb U CHUMAET IUTAaHUE C
cojieHouaa mojayd ToruuBa. OOBIYHO ISl KaKAOTO M3 3THUX CHTHAJIOB €CTh KpacHas
UHAMKATOpHas jdamma. Kputuyeckue cUTHaNbI JAOKHBI (DUKCHPOBATHCS, KaK TOJBKO OHH
HOSBIISIOTCS, T.€. yCKOBAas LIENb HE JOJDKHA COOMPATHCS ISl HOBBIX ITyCKOB, ITOKa OIEpaTop
HE HaXXMET Ha mepekitodarens copoca. Ilepen Ttem, kak cOpOCHUTh KPUTHYECKHI CHUTHA,
OIlepaTop IOJKEH BBIACHUTh NPUUYMHY €ro nosiBieHus. Hanpumep, KpUTHYECKHII OCTaHOB
JIBUTATEJNS IO Pa3HOCY.

e HEKPUTHUYECKHM WJIA NPEAYIPEJIUTEJIBHBIN

OTH CHUTHalbl HE NPUBOAIAT K OTKIIOYEHHIO BBIKIIOUYATEIS WM CHATHUIO NUTaHUSA C
COJICHOMJIA TOJAaYd TOIUIMBA, HO COOOIIAIOT O TIOSBICHUHU YCIOBUHM, KOTOpBIE TPEOYIOT
BHUMaHus. JlJi1 CUTHANM3alMM O TaKUX COOBITHSAX, KaK IMPaBUIIO, CIyXaT >KEITble WIH
SIHTapHbIE WHIUKATOpHBIC JIamnbl. HekpuTuueckue wiau npeaynpeauTesibHble CUTHAIbl HE
(buKCHpOBaHHbIE, T.€. CUTHAJ IPUCYTCTBYET, IIOKa MIMEET MECTO BBI3BABIIEE €TI0 yCIOBHUE, HO
WHAWKAIMS ~ caMocOpachiBaeTcs, KaK TOJBKO JTO ycloBHe wucue3aeT. [lpumep
HEKPUTHYECKOI'0 OCTAaHOBA — HU3KHUI YPOBEHB TOILINBA.
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TUIIOBBIE ABAPUMHBIE CUT'HAJIBI

CHnuCOK TUMOBBIX CUTHAJIOB 3AIIUT 3JEKTPUUECKON CUCTEMBI U IBUTATENS IPUBEACH HIDKE.
BooOrie, B 006cmyKnBaeMbIX T€HEPATOPHBIX YCTAHOBKAaX MPUMEHSIETCS OOJIbIIe aBapUIHBIX
CUTHAJIOB U CIEIAIINX CUCTEM, KOTOPbIE OCTAHABIMBAKOT FEHEPATOP B CIydae
BO3HHKHOBEHUS JIF0O00H OMAaCHOW CUTYyaIUH.

e HUM3KOE JABJIEHUE MACIJIA B IBUT'ATEJIE (OCTAHOB)

e BBICOKASA TEMIIEPATYPA OXVIAJJUTEJIA IBUT'ATEJIA (-%-)

e BBICOKASA TEMIIEPATYPA MACIJIA (-%-)

e BBICOKASA TEMIIEPATYPA OBMOTOK I'EHEPATOPA (-“-)

e BbBICOKASA TEMIIEPATYPA INOAIIUITHUKOB 'EHEPATOPA (-%-)
e BbBICOKASA TEMIIEPATYPA BbIXJIOIIA (CUI'HAJI)

e HW3KHUH YPOBEHH OXJIAJIUTEJISAA (OCTAHOB)

e HHM3KWI YPOBEHb TOILJIUBA (CUTHAJI)

o HM3KASI TEMIIEPATYPA ABUTATEJIS (TAM, I'IE UCIIOJIB3YIOTCS
HATPEBATEJIM JIJIS1 TOJUIEP)KAHUSA TEMITIEPATYPBI BJIOKA)
(CATHAJI)

e HH3KOE HANIPSKEHUE (OCTAHOB)
e TNEPEHANPSKEHME (-“-)

e MAJIASI CKOPOCTD (-“-)

e PA3HOC (--)

e HHM3KASI YACTOTA (-%-)

e BBICOKASI YACTOTA (-“-)

e OBPATHASI MOIIHOCTD (-“-)

e TMEPETPY3KA I1O TOKY (-%-)

e ABAPUITHASI OCTAHOBKA (-%-)
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PABOYAS CUT'HAJIN3ALUA

Cucrema yrnpaBi€HUsI CUTHAIM3UPYET O COCTOSIHUM YCTaHOBKHU. HekoTopwie cocTosiHUS
Oojiee OYEBMIHBI, YE€M Jpyrue, Hampumep, paboTaeT ABUTATENb WM CTOMT — 3TO JIBa
COCTOSIHMSI, KOTOPBbIE HEMEJIEHHO OMPEIEsiEMbl OIEpaTOPOM, CTOSIIIMM BO3JI€ YCTaHOBKU. B
HEKOTOPBIX CIIyYasiX BCE K€ HEOOXOIUMO OOECHEYHTh CHTHAIM3AMMIO 00 ITUX W JPYTUX
COCTOSIHMSIX IBUTATENs MO CAEAYIOIMINM MPUYNHAM:

AUCTAHIHUOHHOE YIIPABJIEHUE / CUTHAJIN3ALIUA

CBs3b C APYTUM OBOPYJAOBAHUEM

ABapuifHas CUTHaJIM3aIMsl HE JOJDKHA Memath pabodeil. ABapusi (OCTaHOB) OJDKHA
paccMaTpuBaThCA, KaK COCTOSIHUE YCTaHOBKHU. C MOSBICHUEM JMCTAHLIMOHHOTO YIIPABICHUSA
U CIEISIINX CUCTEM CTAaHOBUTCS OYEHb BaXKHO JIJIsi CHCTEMBI YIIPABICHUS pa3inyaTh pa3HbIe
COCTOSTHUSI YCTaHOBKH, TaK KakK 3TH CUTHAJbl HEOOXOAMMO TepelaBaTh B APYyrHe MeECTa.
CocTOosIHAE YCTaHOBKH MOTYT ITOKa3bIBaTh CBETOIUOIBI MITH JIAMITBI, KOTOPBIC TyOJIUPYIOTCS
CBOOOIHBIMU KOHTaKTaMU [UIsl HMCMOJB30BaHUS B JpyroMm oOopyrnoBaHuu. Crenyromiue
paboune COCTOSIHMSI TE€HEpATOPHOW YCTAaHOBKM TIOJIE3HO HHIWLIUPOBATH pabodueit
CUTHAJIN3aIlNEH:

e OTCYET 3AJIEPKKHU ITYCKA

e OTCYET 3AJEPXKKH BO3BPATA

e PABOTA JIBUT'ATEJISI HA XOJJOCTOM XOJY JJISI OXJAXKIEHUS
e HET TOILIUBA

e ECTH TOILLIMBO

e JIVCK

e TIAY3A MEXIY NONBITKAMHU ITYCKA

e HET 3ALEIIIEHUS (KACAETCSI MOTOPA CTAPTEPA)

e HEYJAYHBIN ITYCK

e OTKJIIOYEHHUE CTAPTEPA

e PA3IOH

e BBIXOJI HA OBOPOTBI MU HATIPSI)KEHUE

e YCTAHOBKA PABOTAET

e YCTAHOBKA IIOJI HAT'PY3KOH

e OTKA3 BKJIOYEHUS TEHEPATOPHOTI'O BBIKJIIOYATEJIS
e OCTAHOBKA

e JIBUTATEJIb CTOUT
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U3MEPEHUSA

TpeGoBaHust K W3MEpPUTEIbHBIM NPHUOOpPaM TE€HEPATOPHBIX YCTAHOBOK pAa3JIMYHbl IS
YCTAaHOBOK pPa3jIMYHOTO Ha3HAYCHUS. HaHpHMep, OTACJIbHAs YCTaHOBKa [JIs CHaOXKEHUS
AIIEKTPO3HEPTUEN CTPOUTENBHON IJIOMAAKU HE TPeOYeT TaKoil k€ COBEPIICHHBIX U TOYHBIX
npuOOpOB, KaK IVIaBHAs HEPreTHYecKas yCTaHOBKA, MCHOJb3yeMas JJs MOoJaud SHEpPruu B
CETb.

Wzmepurensubie npubdopsl aenstcs Ha MOTOPHBIE n JIEKTPUYECKHUE. [Tputops
MOTYT OBbITh LM(POBBIMM MM AHAJIOIOBBIMHU, XOTSI AHAJIOTOBBIE MPEANOYTUTENIbHEE IS
MPOMBIIIIEHHOTO MCIOJIb30BaHMs, TOCKOJbKY OHHU MO3BOJISIOT C OJHOIO B3IVIAA OLEHUTH B
JMHAMUKE COCTOSIHUE CUCTEMBI.

Ceifuac CyIIECTBYIOT TIIOJIOCOBbIE HMHJIUKATOPBI: 3TO IM(pOBbIE MPUOOPBI, KOTOPHIE
MOKA3bIBAIOT M3MEPSEMYIO BEJIMUYMHY B BUJE IOJOCHI CBETOIMONIOB. XOTA 3TO LHU(PPOBBIE

HpI/I60pH, HO UX ITOKAa3aHUA MOKHO IIPOCJICAUTh B TUHAMUKE, KaK U Yy aHAJIOTOBbIX.

MOTOPHBIE ITPUBOPBI

31mech MPUBOJIATCS Ba30BbIC TPEOOBAHMS OOJBITUHCTBA CIICIIH(DUKATIHIA:
CYUETYUK MOTOYACOB

HaxonurenbHblil CHETYMK MOTOYACOB, KOTOPBIM UCIIOIB3YETCS JJIs1 ONPEACIICHUS MHTEPBAJIOB
TEXHUYECKOTO OOCITYyKUBAHUSI.

TAXOMETP

[Tpubop, MHAULMPYIOMINK TOKa3aHUS OTJEIBHOTO JaTYUKA CKOPOCTH.
YKA3ATEJIb JABJIEHUSA MACJIA

[To3BousieT Ha T71a3 OLICHUTH JaBJICHUE Maclia B JBUTATEIE.
YKA3ATEJIb TEMIIEPATYPbI OXJVIAJIUTEJIA IBUT'ATEJISL

ITo3BoMsAET HA Il1a3 OLICHUTh TEMIICPATYPY OXJIAAUTCIISL ABUTATCIIA.
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SJIEKTPUYECKUE ITIPUBOPHLI

TOYHOCTD
TO4YHOCTB onpenenseTcs Kak:
«Onu3zocmoy HAOII00AEMO20 3HAUEHUA K ONPEOeIeHHOU UIU UCHUHHOIL 8eTUYUHEN.

[TpuGops! 17151 MPOMBILUIEHHBIX U3MEPEHUH KIACCU(PUUUPYIOT O AOMYCTUMOM MOTPEIIHOCTH K
BCEHl IIKaJe CIeAYOIHUM 00pa3oM:

KJIACC 0.5 JOIMYCKAETCS NOTPEHIHOCTD B 0,5% OT BCEHN IIKAJIBI
KJIACC 1.0 JOITYCKAETCS IOTPEIITHOCTH B 1,0% OT BCEH IIIKAJIBI
KJIACC 1,5 JOIMYCKAETCS NOTPEIIHOCTD B 1,5% OT BCEHN IIKAJIBI

B ofmem cinyuae i U3MEPUTEIbHBIX NPUOOPOB IeHEPATOPHBIX YCTAHOBOK U3 COOOpa)keHHi
TOYHOCTH W SKOHOMHUYHOCTU KjlacC TOYHOCTH OT 2.0 mo 5.0 sBisieTcss OOBIYHBIM BHIOOPOM
nokynareneil. Jlns mpuOoOpoB, KOTopble OyIyT HCHOIB30BATBCA A Tapudukanuu, Oosee
HPEIOYTUTENBHBIM siBisieTcs kiacc 0.5 nmm 0.2.

Mertamnyeckue NpuOOphl C ABMKYIIUMHCS YacTsIMM, MCIOJIb3yeMble B IMPOMBILIUIEHHOCTH,
npelHa3HayeHbl Juid paboThl B CTAHAAPTHBIX HCXOAHBIX YCIOBUSAX TEMIEpaTyphl U
OKPY’KaIOIIEro MarHUTHOro noJjisi. OHKM OTKaTMOPOBaHBI ISl U3MEPEHUS CPETHEKBAAPATUUECKUX
3HAYEHUH, CIIEJI0BATEIbHO, J000€ N3MEHEHNE TOKA HArpy3KU U HAIPSDKEHUS MOXKET MPUBECTH K
HEeBepHbIM Moka3aHusM. [Ipu paspaboTke nemneil M3MepeHUs Ba)XKHO 3HATh XapaKTEPUCTUKU
Harpy3ku. BBbIcOKas 1078 2J€MEHTOB HEIMHEHMHOM HAarpy3KH, TaKHWX, KaK HCTOYHHMKHU
Oecriepe0OHHOr0 MUTaHUS, UMITYJIbCHbIE MCTOYHMKHM MUTaHUs OyayT MCKakaTb (pOpMY KpUBOH
HANpsDKCHUS. M TOKAa. B 9THX 00CTOSATENBCTBAX MOXKET OKa3aThCsi HEOOXOAMMBIM MPHUMEHEHHE
«UCTUHHO CPEIHEKBAJPATHUHBIX TPHOOPOBY.

Hudpossie mprOOPHI CTPATAIOT OT TOTO K€ AP PeKTa MPU BEICOKOW J10JI€ HETMHEHHOW HATrPY3KH.
[ludpossle mpubOpsl OBIBAIOT WIM IOKA3bIBAIOIIMMHU CPEJHEKBAJPATUYHOE 3HAUYEHUE MpU
CUMTHIBAHUM CPEJHET0 3HAYEHMs, KOTOpbIE HE II0Ka3bIBAIOT IMPaBWJIBHO 3HAYEHUsS IpU
UCKaQ)XEHHOU (opMe KpHUBOHM, WJIM CUUTHIBAIOIIME MCTUHHOE CPEIHEKBaJApaTHUYHOE 3HAuYCHHE,
KOTOpBIE MOKA3bIBAIOT IPAaBUIILHOE 3HAUEHUE MPU UCKAKEHHON (opMe KPUBOM.
HAIIPA’KEHUE

B mpornecce paGoThl ycTaHOBKH HEOOXOAMMO M3MEPSTh Kak MEXITy(pa3Hble HANPsDKEHHS, TaK |
HanpspKeHus: (a3 OTHOCHTEIBHO 3€MJIM. JTO MOXKHO peain30BaTh JUOO C MOMOIIbIO OJHOIO
BOJIbTMETpPa M KJIIOYa BbIOOpa, JUOO € MOMOULIBI0 HECKOJBKUX BOJBTMETPOB. TOYHOCTH
U3MEpPEHUIl 3aBUCUT OT Kjacca TOYHOCTU NMpUOOpa M AJUHBI U CEUCHHS NPOBOJHUKOB MEXKIY
npuOOpOM | BBIBOJAMH T€Heparopa. BonbTMETp JOKEH OBITh MOAKIIOYEH K TEHEpaTopy 10
aBTOMATA.

TOK

HeobxomuMo u3mepsTh TOK B Kaxkaou Qasze, 1uOO ¢ MOMOIIBI0 KItoya BbIOOpa, MO0 Tpems
OTJIEIbHBIMU aMIlepMeTpaMu. TOYHOCTh U3MEPEHUs TOKAa 3aBUCUT OT TOYHOCTHU Mpubopa U OT
TpaHchopMaTopoB Toka. [lorpemHocTs Kakaoro mpudbopa B MPOLEHTaX B LEMU H3MEPEHHS
ckiaabiBaercs, T.e. TT kinacca 1 u amnepmerp kiacca 1 OyAayT UMETh B pe3yJsibTaTe U3MEPEHUE
Kjacca 1+1=2.
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YACTOTA

JlomkeH ObITH OAMH TPUOOp, MOKA3bIBAIONIINN YacTOTy. B CHHXpPOHHOM TeHepaTope 4acTOTHI
Bcex (a3 paBHbl. Ha HEKOTOpBIX YacTOTOMEpax MUMEIOTCA IBE WIKalbl — U1 4acTOThl U JJIs
cKOopocTH BpaieHus nsurarens. [Ipu npaBuiibHON paboTe reHepaToOpHOM YCTaHOBKU CKOPOCTH
BpAIlICHUs JBHUTATENs] NPSAMO NPOMOPIHOHATIbHA YacToTe. B 3TOM ciydae mpubop IOKEH
paccMaTpuBaThCs, Kak ITOKa3bIBAIOUIMII CKOpPOCTh BpallleHHs JBurarens. B ciydae, ecin
3aKa34yuk TpeOyeT H3MEpEeHHs CKOPOCTH JBHrareisl, IOJDKHO OBbITb OOECIIEYEHO MpAMOE
CUMTHIBAHUE CKOPOCTHU C AATYMKA HA MAXOBUKE.

HAIIPS’)KEHUE BATAPEN

Hampspkenue Oatapen sBisieTcss XOpOIIUM TIOKa3aTelleM cTerneHu ee 3apspbkeHHocTH. lllkama
BOJIbTMETPA JIOJDKHA OBITH TakKOHW, YTOOBI pa3Iudve MEKIY IOJTHOCTBIO 3apsSKCHHBIM U
pa3psHKEHHBIM COCTOSTHMEM Oataper ObUIO JIETKO pa3iuuuMbIM. 3Mepurtenu HampspKeHUs
Oatapeil TOJDKHBI TOAKIIOYATCS JIETKO W 0€3 HCIOJb30BaHUS Kakod OBl TO HHU OBLIO
KOMMYTHPYIOIIEH anmnaparypsbl.

TOK BATAPEHN

Hcnonb30Banue u3MepeHus Toka OaTapeu Ui KOHTPOJIS €€ COCTOSTHUSI Ha CaMOM JieJie JOPOXe,
YeM H3MEpeHHe HampsbkeHus Oatapen. Hampsbkenue Garapen Jaer Jydilee HPEACTAaBICHUE O
COCTOSIHUM Oartapeu, yeMm ee TOK. BxitoueHue ammepmerpa TpeOyeT HaluyMs pa3pbiBa B IENU
3aIlycKa JBUTaTeNs], YTO YCIOXKHSET U CHIXKAET Ha/IeKHOCTb CUCTEMBI.

BATTMETPbI

W3mepurenn axkTHBHOH ¥ TOJHOW MONIHOCTH M KO3(QQHIMEHTa MOIIHOCTA IIUPOKO
IPUMEHSIOTCS B TEHEPUPYIOIIUX YCTaHOBKAX, KOT/Ia oriepaTopy TpedyeTcs TouHas HHpopMauus
[0 HAJIMYMIO aKTUBHOM MourHocTu. OneparopaM aBTOHOMHBIX M€HEPAaTOPHBIX YCTAHOBOK TOXKE
TpeOYyIOTCS H3MEpUTENH AaKTUBHOW sHepruu. M3Mmepurenu peakTHUBHONH 3HEPIUU OCOOEHHO
MI0JIE3HBI, TaK KaK Iepejaua peakTUBHOW SHEPTUH B CETh (DMHAHCOBO HAKa3bIBAETCSI.

CYETYUKU JEKTPOOHEPT'UHN

CueT4yuku QJICKTPOSHECPTHUHU, KOTOPBLIC CUHUTAKOT KHJIIOBATT-4aCbl M KHJIOBAp-4aCbl M YacCTO
TyOIMPYIOT CETEeBBIE CPEACTBA M3MEPEHHI IS KOHTPOJISI BBIPAOOTKHU ONEepaTopaMu, TpeOyroTcs
B 00JIBIINX paboOTaAOLIUX B Mapaljiesib TEHEPUPYIOUINX YCTAHOBKAX.

MHOI'O®YHKIIMOHAJIBHBIE U3BMEPUTEJIBHBIE ITPUBOPHI

Hekortopeie mpou3BoauTeNn HU3MEPUTEIBHBIX MPUOOPOB IMpeaaraloT UHTETPUPOBAHHBIE
MHOTO(YHKIIHOHATbHBIE W3MEPUTENbHbIE MPUOOPHI, KOTOPHIE MOTYT H3MEpATh HaMpsKEHUE,
TOK, YacTOTY, aKTHBHYIO, PEaKTUBHYIO H IOJHYI) MOIIHOCTh W KOX(PQHUIMEHT MOIIHOCTH. B
TUX Tpubopax TMPUMEHSIOTCS CBETOAMOIHBIE WHAMUKATOPBI, WU PE3YyJIbTaThl H3MEPEHUN
IIPEACTABIISIIOTCS HA OTAEIBHBIX «CTPaHULAX» JaHHBIX.
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OCHOBHAA ITOCJIEJOBATEJIBHOCTDB PYUHOI'O ITYCKA
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ObLIAA CHEHUOPUKALNIUA CUCTEM YIIPABJIEHUA

Kaxnas u3 cienyromux XapakTepUCTUK MpPEUIaraéMbIX CHCTEM YIPaBJICHHUS JOJDKHA OBITH
THIATEIHHO 00 TyMaHa:

e MECTO YCTAHOBKH

Cucrtema ynpasieHus: 0OBIYHO MOHTUPYETCS B OJHOM SIIMKE C MU3MEPHUTEIbHBIMU MPHOOpaMH.
OTOT SIMMK pa3MeIlaeTcsl Uik Ha TeHepaTope, UM Ha IacCH, WU B OTAEIBHO CTOSIIEM IIKady.
OOparute BHHUMaHHE, YTO NPU YCTAHOBKE IAHENW YIPABICHHS HA T€HEpaTOpe JOJHKHO OBITh
MPaBWJIBHO BBIOpAaHbl aHTUBUOPALIMOHHBIE CPEACTBA MOHTa)ka. HempaBuibHBIN BBIOOp WM HX
IOJTHOE OTCYTCTBUE MPHUBEIAET K BBIXOAY U3 CTPOS KaK H3MEPUTENBHBIX NPUOOpOB, Tak MU
JJMIEKTPOHUKM B CHUCTeMe ympaBjieHus. Kpome TOro, mpu OTCYTCTBUM aHTUBUOpPALMOHHOMN
M30JSIIMM MEXJAYy T€HEepaTOopoM M TMAaHENbI0 YNpPaBIEHUS KpalHE TPyJHO YMTaTh IOKAa3aHUs
npuOOPOB C IBUKYIIUMCS YKa3aTEJIEM.

e KOHCTPYKLMA

[Tanensr ynpaBieHUs MODKHA OBITh W3TOTOBJICHA W3 CTAJIBHOTO JIMCTA, YTOOBI OOECTICUUTH
OPOYHYIO 3alUTYy CHUCTEMbl YIpaBi€HHUS OT (PU3MUECKOrO BO3ACUCTBHUS U3BHE U
DJIGKTPOMATHUTHBIA DKpaH sl yBEIWYCHUS HANCKHOCTH W YMCHBIICHUS HEXEIATEIHHOTO
BIIMSTHUS paJHOIIOMEX.

JlocTyn K MIaBKUM IPEIOXPAHUTENSIM U CPEACTBAM HACTPOMKHU OJKEeH o0ecreunBaThes 4epes
OTKPBIBAIOLIUECS JBEPIbI WM ChEMHBIE TaHEIH.

e PABOYEE HAINIPA) KEHUE YCTAHOBKHU

[TockonpKy cucTema yIpaBlIeHHs OTBEYAET 3a 3aIUTY MO MEPEHANpPSKEHHUIO M 33 OTKIIIOUEHUS
CTapTEpHOIO JIBUTATENsI, KOHTPOJUIEPhl YacTO PacCUMTaHbl Ha OJHO paboyee HampspkeHue. B
KayecTBE albTEPHATHBBI OHU MOTYT OBITH 3allPOrPAMMUPOBAHBI WM HACTPOEHBI HA PaboOTy OT
HanpspKeHus: onpezneneHHON (as3pl. M3Mepenue HampsokeHHs B HEKOTOPBIX —CHCTEMax
MIPOU3BOIUTCS TaK JKe.

e HOMMHMHAJBHBIN TOK

AmnepMeTp, KOTOpBIH sABISETCS 0O0S3aTENIbHBIM KOMIIOHEHTOM  OOJIBIIMHCTBA  CHUCTEM
yTpaBIeHUS, JODKEH COOTBETCTBOBATH MOIIMHOCTH YCTAHOBKH. AMIEPMETpPHI (C IBIKYIIEHCS
paMKoii) BBHIOMPAIOTCS TaKUM 00pa3oM, 4TOOBI cepeirHa HIKaibl cooTBeTcTBOBaia 50 — 80 %
MOIIIHOCTH T€HEPATOPHOH yCTAaHOBKH.

e HOMHUHAJIBHAA YACTOTA

HomuHanbHas gactora MoJbKHA OBITH BBIOpaHa TMPABWIIBHO, TTOCKOJBKY CHCTEMa YIPaBIICHHS
YacTO OCYLIECTBISET 3aIIUTy TE€HEPAaTOPHOM YCTAHOBKM IO MMOHMXEHHWIO M IPEBBILICHUIO
YacTOThl, @ TAKXKE€ HMCIOJb3yeT CHUTHAJ YacTOThl T'€HepaTropa Ijsl OTKIIIOUEHUS CTapTEpHOIO
nsuratens. Cucrema, npenHazHadeHHast Uit pabotel npu 50 ', goymkHA OBITH MEpeHACTPOEeHA
WM [IepenporpaMMHpoBaHa Jijisl padoThl LieTiel 3aluThl 0 HanpspkeHuto mpu 60 [,

e HANPSKEHME IIENIEA YIIPABJIEHUS

CucreMbl ynpaBlieHuUs IOTy4YaloT TUTaHUE OT OaTapel akKyMyJISITOPHOHN ycTaHOBKU. HexkoTopbie
KOHTpPOJUIEPHI paboTaroT npu HanpsbkeHuu ot 4B 10 40B ¢ coBpeMeHHBIMH OJIOKaMU MUATAHUS,
HO OONIBIIMHCTBY Bce ke Tpedyercs win 12B, unu 24B. barapen yctaHoBKH, cTapTep, 3apsaHbIN
reHEePaTop JAOHKHBI OBITH BRIOPAHBI JIJ1s1 PAOOTHI MPY OIMHAKOBOM HAIPSHKCHHH.
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Crp. 3-64
TEJEMETPUS U CUCTEMbI YIIPABJIEHU S

Tenemerpuss wim TEJEU3ZMEPEHUS - 510 TepMuH s 0003HAYEHHsS] CUCTEMBI ISt
M3MEPEHUs TapaMeTPOB Ha OMPEIEICHHOM PACCTOSIHUH OT T'€HEepaTopa, MpU 3TOM JaHHBIE YacTO
NepeIaroTCs Mo TesIe(OHHOMN JTHHUH.

Hcnonb3oBaHue cucTeM TeNEMETpPUM Ul YNPABICHUS U MOHUTOPUHIA €HEPATOPHBIX CUCTEM
CTaHOBHUTCA Bce Oojiee MOMYyJSApPHBIM B mocienHue rofsl. C MOSBIEHUEM KOHTPOJUIEPOB
TEHEPATOPHBIX YCTAHOBOK, 0a3UPYIOIIUXCS HA MUKPOIIPOLIECCOPaX, CTAJI0 OTHOCUTENBHO IPOCTO
CTPOUTb TEHEPATOPHBIE KOHTPOJUIEPHl IO IMPUHLUIY [OCJIEIOBATEIbHBIX BXOIOB U
YCTaHABIIMBAaTh B HUX IOCJEI0BATEIbHbIE KOMMYHHUKAIIMOHHBIE CBA3H. JTO JA€T MHOXECTBO
IOPEUMYILIECTB O CPAaBHEHUIO C OOBIYHBIMH KOHTpOJJIEpaMH, B OCOOEHHOCTH Omarojaps
UCIOJB30BAHUIO  NPHUHIMIA  TOCIAEAOBAaTENbHON  NEepefaud  JaHHbIX  [E€PCOHAIbHBIMU
KOMIIBIOTEPAMH U TEJIEKOMMYHHUKALIMOHHBIMU CUCTEMaMU.

o I[PICTAHI.IHO{-IHLIFI MOHHUTOPUHI" U YIIPABJIEHHE TEHEPATOPHOM
YCTAHOBKOM. (T.E. BJIIOBOU TOYKE IIVIAHETHBI, I'IE ECTDH
TEJE®OHHBIE JIMHHUUN.)

e MECTHBIA MOHUTOPUHI U YIIPABJIEHUE TEHEPATOPHOI
YCTAHOBKOM. (T.E. HA TOM KE OFBEKTE, I' ITE HAXOJIUTCS 1
I'EHEPATOPHAS YCTAHOBKA, HO B JUCIIETYEPCKOM IIOMEINEHUU,
HAIIPUMEP.)

e XPAHEHMUE U IOUCK JAHHBIX I10 BBIPABOTKE HA INEPCOHAJIBHOM
KOMIIBIOTEPE.

e XPAHEHMUE U ITOUCK IKCIINIYATAIMOHHBIX 1 CEPBUCHBIX JAHHbIX
HA NTEPCOHAJIBHOM KOMIIBIOTEPE.

e IMPSIMOMN UHTEP®EVC C MOCJEJTOBATEJIBHON NEPEJAYEN JTAHHBIX
C CUCTEMOM SKCIITYATALIMU 3AKA3ZUUKA .

[Tpon3BOAUTENFHOCT CHCTEMBI TEJIEMETPHUU JOJDKHA OBITh O KpaiHeH Mepe Takou ke
BBICOKOM, KaK M BO3MOXXHOCTU IO YIIPABJICHHIO MU MOHUTOPHHIY KOHTPOJUIEPA, C KOTOPBIM
cuctemMa oOMeHUBaeTcsl JaHHbIMU. Hampumep, cucremMa TeneMeTpun MOXET NPUMEHSATbCS s
MOHMTOPHMHIA COCTOSIHUSI PE3EPBHON I€HEPATOPHOM YCTAHOBKM paJiOMayThbl, HAXOAAILIEHCS Ha
paccTosiHUU 24 4acoB IyTH OT CEPBUCHOTO MHXKEHepa. B 3ToM ciyuyae ycTaHOBKA HCIONb3yeTCs
HE 4acTo, U JIOJDKEH NepeAaBaThCsi CUTHAN O JII0OOW HEHCIPAaBHOCTH, TpeOyroled NpuObITHs
uHxeHepa. OgHaKo A UHXKEHEpPa MOJIE3HO UMETh BO3MOXKHOCTb ISl TIOMIBITKU cOpoca curHaia
aBapuu NpsAMo ¢ 6a3bl, 63 IIUTENBHOTO MMyTEIIECTBUS Ha OOBEKT.

Jis  KOMOMHHMPOBAaHHBIX TEIUIODHEPI€TUYECKUX CHCTEM U TE€HEPaTOPHBIX YCTaHOBOK,
UCITIOJIb3YEMbIX B KauyeCTBE OCHOBHOIO HMCTOYHMKA NHTaHUs, TpeOyloTcsi Oojee CIIOKHBIE
CUCTEMBbl MOHWUTOpHMHIA U ympaBieHus. B sTom ciayuyae oO4YeHb 4YacTO aBTOMATUYECKHE
TeHepaTophl YIPABISIOTCA C OJHOIO LIEHTPAJIbHOTO IMysbTa. B 0O0beAMHEHHBIX pacIIMpEeHHBIX
CUCTEMaX MOHHMTOPHMHIa, KOTOpbIE IMEpelaloT TakKue TMOApPOOHbIE JaHHbIE, TaKHe, Kak
TeMIepaTypa TOJIOBKU LMIMHIPA, TEMIIEpaTypa BBIXJIONHBIX ra3oB, YPOBHM BUOpaluu U T.II.,
BO3MO>XHO HCIIOJIb30BAaTh OTCJIEKMBAEMbIE MapaMeTphl JIJsl ONpPEENCHUs TEHJIEHUUN paboTh
TeHEepPaTOPHON YCTAaHOBKH B LIEJIAX pAaHHET0 OOHApYKEHUs aBapHid.
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CHENUPUKALINA CACTEM YIIPABJIEHUSA 11O
YCJIIOBHUSAM OKPYKAIOIIEU CPEJIbBI

DJEeKTPOMEXaHNYECKHE U DJIEKTPOHHBIE CXEMbI HE 0053aTEIbHO MOTyT padoTaTh B TAaKHUX K€
YCIIOBUSX OKpY’Kalolllell cpeibl, KaKk W AW3ENIbHBIN JBUraTenb. [l cucTeMbl ynpaBlieHUs
KU3HEHHO HE00X0JMMO, uTOObl pabouyue YCIOBHSI OKpy’Karolled cpeapl OblIM BbIOpaHbI
npaBuwibHO. OCOOEHHO Ba)XHO OOPAaTUTh BHUMAaHME Ha CIENYyIOIME MapaMeTpbl CHCTEMbI
yIpaBIEHUS:

TEMIIEPATYPA

BonbIIMHCTBO 3NIEKTPOHHBIX MPUOOPOB MpeIHA3HAUEHB! JUIsl pa0OThI TOJIBKO B TaK Ha3bIBAEMOM
«xoMmMmepueckom» auanazoHe oT 0 go 70°C, 3Ty npuOOpbl UCHOIB3YIOTCS B HEIOPOTHX
cucreMax ympasieHHsa. bornee HanexHble BepcuM pabOTalOT B MPOMBIIUIEHHOM JAHMANa3oHe
temneparyp ot -40°C o +85°C u, crnenoBaTenbHO, SBISAIOTCS Oojiee JOPOTUMHU U IPUMEHSIOTCS
B BBICOKOKAQYEeCTBEHHBIX KOHTpOJIIEpaxX. DIEKTPOMEXaHHYECKHE CHCTEMBI PabOTOCIIOCOOHHI B
3TOM OoJiee IUPOKOM JHana3oHe TemnepaTyp. B cnenndukanusx cucreM ynpasieHus 3a ooliiee
IPaBWJIO TNPUHUMAIOT, 4YTO BHYTPM NAHENM YympasieHus Temnepatypa Ha 10°C  Beime
OKpYXaloIlle TeEMIIepaTyphbl.

BJIA’KHOCTD

Bricokasi BIa)KHOCTh MOKET HEOIATOMPHUSITHO MOBJIHUATH HA COCTOSIHUE MEYATHBIX TUIAT CUCTEMBI
yVOpaBlE€HUs, YTO MOXET MPHUBECTH K HENpaBWIbHOMY cpabarbiBaHui0. CHIMKOHOBEIE,
AKpUJIOBBIE M TOJIMITUIICHOBBIE MOKPBITUS MPUMEHSIOTCS B TPOMUYECKOM MCIOJHEHUU ISt
MOBBILICHHS] COMPOTHUBIISIEMOCTH YCJIOBUSM OKpYKarollel cpeapl. YacTo 3TO MOXKHO cAenaTh 3a
JOTIOTHUTENBHYIO TUIATY M JOJDKHO 3aKa3bIBAThCS JJISl CUCTEM, MPEAHA3HAUYCHHBIX ISl paOOTHI B
YCIJIOBUSIX MOBBIIIEHHON BIAKHOCTH.

BUBPALIUA

AHTHBHOpALIMOHHAS HW30JALMSA JOJDKHA OBITh pEajM30BaHA yCTAHOBKOW  IMOAXOJSIIUX
AQHTUBUOPAIMOHHBIX H30JTOPOB MEXIY MAaHENbIO YNPaBICHUS M YCTAaHOBKOH. BHyTpeHH
KOHCTPYKIIUSI CUCTEMBI YIIPaBJICHHUs JODKHA ObITh skecTkoi. Kabenu 1omKHbI ObITh 3aKpeIlIeHbI
4yepe3 paBHbBIC MPOMEKYTKH BO M30€KaHHWE MEpEIyThIBAHUSA, U BCE COSAWHEHUS JTOJDKHBI OBITH
cHa0XEeHbI aHTUBUOPAIMOHHBIMU Iaiibamu. Hy»HO n36eraTb 0JHOCTOPOHHUX MEYATHBIX IJIAT U
MHOTOIITHIPHKOBBIX COEIMHEHUH, TOCKOJIBKY OHHU OCIIa0€BArOT OT BHOPAIIHH.
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OITPOCHBIN JIMCT CUCTEM YIIPABJIEHUS

I'EHEPATOPHASA YCTAHOBKA

PE3EPBHASA

OCHOBHAA

TPEBYETCHA JIU TIPUCYTCTBUE ITIEPCOHAJIA
BA30OBASI HAT'PY3KA

JUCTAHIIMOHHOE YIIPABJIEHUE

SAIUTA IABUT'ATEJIA

HU3KOE JABJIEHUE MACJIA
BBICOKAS TEMIIEPATYPA
BBICOKASA TEMIIEPATYPA MACJIA
BBICOKAS TEMIIEPATYPA BBIXJUIOIIHBIX I'A30B
HU3KAS TEMIIEPATYPA

HU3KHUHN YPOBEHD OXJIAIUTEJIA
HU3KWI YPOBEHD TOILTUBA
HU3KASA CKOPOCTDH BPAILIEHUA
BBICOKAS CKOPOCTb BPAIIEHUA
HET 3ALEIIVIEHUA CTAPTEPA
HEYJAYA ITYCKA

IJIEKTPUYECKHUE 3ALHIUTHI

HU3KOE HAIIPSI)KEHUE
BBICOKOE HAIIPSI)KEHUE

HU3KASI YACTOTA

BBICOKASI UACTOTA

OBPATHASI MOIIIHOCTH

MEPETPY3KA 10 TOKY

ABAPUMHBIN OCTAHOB

HET HATIPSI)KEHU S 3APSITHOI'O TEHEPATOPA
HEHUCIPABHOCTB CETEBOI'O 3APSIJTHOI'O BJIOKA
HU3KOE HAIPSI)KEHUE BATAPEU

BbICOKOE HATIPSI’)KEHUE BATAPEA

MNOTEPSI BO3BYXKJIEHUSI

BBICOKASI TEMIIEPATYPA U30JISILIUU TEHEPATOPA
BBICOKASI TEMIIEPATYPA HOJIIUITHUKOB TEHEPATOPA
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KOHTPOJIBHBIE LIEIIN

NHINKALUA COCTOAHUA

HET TOILIMBA
ECTbH TOILJIMBO

MYCK

IMMAY3A IYCKA

OTKJIIOUEHUE CTAPTEPA

PA3I'OH 1O CKOPOCTH

BBIXOJl HA HOMHUHAJIBHYIO CKOPOCTbD U HAIIPSI)KEHUE
YCTAHOBKA PABOTAET

YCTAHOBKA IO/ HATPY3KOM

TEHEPATOPHBIN BBIKJIIOYATEJIb HE BKJIFOUNJICS
OCTAHOBKA

JBUT'ATEJIb CTOUT

TEHEPATOPHBIN BBIKJIIOYATEJb BKJIIOUEH

CETEBOM BBIKJIIOYATEJIb BKJIIOUEH

N3MEPEHUA

MOTOPHBIE ITPUBOPbBI

CYHETYUK MOTOYACOB

U3MEPUTEJIb JABJIEHUE MACJIA
N3MEPUTEJIb TEMIIEPATYPBI OXJIA/IUTEJIA
N3MEPUTEJIb TEMIIEPATYPBI MACJIA

BOJIbTMETP

AMIIEPMETP

YACTOTOMEP

KNJIOBATTMETP

KNJIOBAPMETP

N3MEPUTEJIb KOOOPUIIUEHTA MOIIHOCTH

OBIIUE

BUJI MOHTAXKA

KOHCTPYKIIHSA

BBIXO/JHOE HATIPSIKEHUE YCTAHOBKH
HOMWHAJILHBINA TOK PA3PSIJIA BATAPEN YCTAHOBKH
HATIPSDKEHUE BATAPEHN

OKPYKAIOIINE YCJIOBUSI

TEMITEPATYPA

BJAKHOCTD

BUBPALIMS

KJIACC 3ALIATHI

CIIEHUAJIBHBIE ®YHKIIUHN
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MMAPAJIVIEJIBHASI PABOTA TEHEPATOPOB

Paboroii B mapasiess Ha3bIBACTCSI COSAMHEHNE IBYX M O0JIee TeHEPaTOPOB, KOTOPHIE ITUTAIOT
0JIHY OOIIIYI0 Harpy3Ky, WiIH MOJKIOUYEHUE OAHOTO U O0Jiee TeHEPAaTOPOB K CETH
AJIEKTPOCHAOKEHUSI.

BHUMAHMUE!

['enepaTopHble yCTaHOBKM HE JOJKHBI BKIKOYAThCS CETh AJIEKTPOCHA0KEHUS 0e3
COOTBETCTBYIOLIETO 00OPYAOBaHUS IS TapaJUICIbHON pabOThl (CHHXPOHHU3ALIUH).

IMPUYUHBI TAPAJLJIEJIBHOM PABOThHI
['enepatops! BKIIOYAIOTCS B Mapajuielib MO CIEIYIONUM MIPUIHHAM:

IKOHOMMAA

MHorna 5KOHOMUYECKH BBITOJIHEE BKJIIOYATh JIBE MAJIbIX T€HEPATOPHBIX YCTAHOBKHU, KaXKJast U3
KOTOPBIX MOXET 00eCTICUUTh MOJIOBHHY HArpy3KH 00BEKTa, 4eM OHY OOJIBIIYIO TEeHEPATOPHYIO
YCTaHOBKY, KOTOpasi MOXeT 00€CIIeYUTh BCIO HATPY3KYy.

I'MBKOCTb

[Ipu Hanuuuu ABYX MM 0oJiee reHEPATOPHBIX YCTAHOBOK BO3MOKHO JIEp)KaTh B pabOTE TOJIBKO
UX 4acTh s obecnieueHust TpeOyeMoro Toka Harpy3ku. [Ipy Hanuuuu oHOM yCTaHOBKH, KOTJa
00BEKT NOTPEOIIAET MaTy0 MOILIIHOCTb, MOKET OTPEOOBATHCS UCKYCCTBEHHAs HAarpy3Ka, YTo0bI
o0ecneunTb paboTOCIIOCOOHOCTD U I0JITOBEYHOCTh I'€HEPATOPa.

JlBe u Gosiee TeHepaTOPHBIX yCTAHOBOK BMECTO OJJHOM ITO3BOJISIIOT TAK)Ke BHIBOAMUTH M3 paOdOTHI U
00CITy’)KUBaTh OJHY U3 HUX, IOKA OCTaJbHble 00E€CIIEUNBAIOT IUTAHUEM Harpys3Ky.

HAJEXXHOCTbDb NJIN BBAUMHOE PESBEPBUPOBAHUE

B kputnyeckux cuTyanusx oJHa reHepaTopHasi yCTAaHOBKA MOXKET CIIY>KUTh PE3€PBHOM [
JPYyTOM, €Clii OZJHa yCTaHOBKA OOBIYHO OEpeT MOJHYI0 HAarpy3Ky. XOTs MMOCTOSHHO paboTaeT
TOJIKO OJIHA YCTaHOBKA, HEOOXOAMMO UMETH BO3MOXKHOCTh BKJIIOUATh UX B MAapaJuielb, 4TOObI
HEepeBOIUTh HArpy3Ky ¢ OJHON YCTAaHOBKU Ha Ipyrylo 0e3 nmepepbiBa MUTaHUS.

MPUYMHBI JIJISI OTKA3A OT MAPAJUIEJIBHOM PABOTBHI
CTOUMOCTD BBIKIIOYATEJIA

OCOBEHHOCTH HAI'PY3KH
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TPEBOBAHUSA U151 APAJIJIEJIBHOM PABOTBI

[Ipu pabote B mapauiens ABYX F€HEPATOPHBIX YCTaHOBOK HE TpeOyeTcs, YTOOBI MX JIBUTATEIH
paboTany ¢ OAMHAKOBOW CKOPOCTBIO, MJIM 4YTOOBI T€HEPATOPHI BBHIPAOATHIBAIIM OIMHAKOBYIO
MOIIIHOCTh, TIOATOMY HE 00S3aTelIbHO, YTOOBI TOIUIMBHBIC perynaropbl u Omoku APH Obuim
OJTMHAKOBEI. TeM He MeHee, OHU JIOJDKHBI YJOBJETBOPATH CIEAYIOUIMM SKCIUTyaTallMOHHBIM
TpeOOBaHUSM:

HAIIPABJIEHUE BPAINEHUSA ®A3 JOJI’KHO BbITh OJIMHAKOBBIM

OHO mpoBepsIeTCs] PU HAJIAJIKE M MPH MPUEMKE B dKCIUTyaTaIMIO, IPH 3TOM IOJIOKCHHUE
kalenst (DUKCUpPYeTCS W B JalbHEHIIeM He TPeOyeTcsl BMEIIATENbCTBA ONEeparopa, eciu
TOJIbKO YCTaHOBKA HE MOOMIIbHASI.

HAIIPS’)KEHUE U PEI'YJIMPOBKA HANPSXKEHHUA JOJI’)KHBI BbITh
OJINHAKOBBIMH

YpoBeHb HaNPsHKCHUS! YCTAHABJIMBACTCS C JIUCTAHIIMOHHOTO HacTpoeuHoro 6ysoka APH
reHepaTopa, peryJrupoBKa HAIPsHKEHUS 3aBUCUT OT TUMA U HacTpoiiku APH.

YACTOTA U PET'YJIUMPOBAHUE YACTOTbI JOJI’)KHbBI BbITh
OJUMHAKOBBIMUA

Yactora ycCTaHaBIMBAECTCd C JUCTAHLIMOHHOIO YCTPOWCTBA HACTPOMKH CKOPOCTH
BpAIllCHUs TOIUIMBHOIO PEryJisiTOpa ABUrareis. PeryiupoBaHue CKOPOCTH 3aBHUCHUT OT
THIIA U HACTPOEK UCIIOJIb3YEMOI'0 TOILNIMBHOIO PETYJIIATOPA.
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JAEJJEHUE HATPY3KH

JlenleHneM Harpy3Kd Ha3bIBAa€TCSl Pa3leICHUE MOIIHOCTH HAarpy3KH MEKIY TI'€HEpaTOPHBIMU
YCTaHOBKaMH, MUTAIOIIMMHU 3Ty Harpy3ky. BaxHo, 4ToObl ObIT KOHTPOJb BEIMYMHBI HArpy3KH
Ha KaXIbpI TeHepaTop, IS TOro, YTOObI OHA HE TpEBBIIIAJa €r0 HOMHUHAJIBHOW MOITHOCTH.
JleneHne Harpy3Kky MOKHO pa3[eIUTh Ha IBE KaTETOPUU:

e JIEJJEHUE AKTUBHOW HAI'PY3KW npou3BOmuTCs HACTPONWKOH CKOPOCTH
BpaIllCHUs] TEHEpAaTOpPHOW ycTaHOBKHU. llocie BkIIOUWEHUs B Tmapaienb C JIpyrou
TeHEepPaTOPHONW YCTAaHOBKON WM C CEThlO, YacTOTa TE€HEPAaTOPHOH YCTAaHOBKH OyJeT
CBsI3aHA M3-3a TOTO, YTO CUHXPOHHBIE TE€HEPATOPHI OCTAIOTCA B (ha3e OAUH C APYTUM.

e JIEJJEHUE PEAKTUBHOM HATPY3KH npousBoauTcss HACTPOHKOH BO3OYkIeHHS
reHepaTopHoi ycTraHOBKHM. I[locie CHHXpOHHM3AIMM HANPSOKEHUS TE€HEpaTOPHBIX
YCTaHOBOK, paOOTaIONMINX B apaljIesib, OyAyT PaBHBI.
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PABOTA B TAPAJIJIEJIb U30JIMPOBAHBIX CUCTEM

Bkirouenne B mapamiens JAByX WM Ooilee TE€HepaTopoB, H3OJUPOBAHHBIX OT CETH
3NIeKTpocHaOKeHus: MoxkeT ObITh omperneneHo TepmuHoM 3AIIAPAJUIEJIMBAHUE. B stom
cilydae TeHepaTOPhl BBIXOIST HA 00OPOTHI IO OYepeaH, TIEPBBI BKIIOYAETCS HAa OOIIME MIWHBI,
HIOCJICAYIOIINE CHHXPOHU3UPYIOTCS C HANPSDKEHUEM Ha STHX IIHHAX.

N30XPOHHOE JEJIEHUE HAI'PY3KH

[TpuHIMI W30XPOHHOTO JENIEHHUs] Harpy3KU COCTOUT B MPOMOPLUOHAIBHOM pa3feieHuu oOIien
HArpy3KH MEXIy IBYMS WJIH OOJBIIUM KOJHYECTBOM MOTOP-TEHEPATOPOB INPH IOAJICPKAHUN
IOCTOSIHHOW YacTOThl Ha HM30JMPOBAHHBIX IIMHAX. BIOK M30XpOHHOTO JA€J€HUs HArpy3Kd IO
LEensM TMapajljiesIbHON paboThl, MOAKIIOUYEHHBIM K OJIOKaM JIpYrMX T€HEpaTopoB, CPaBHUBAET
Harpy3Ky CBOEro TeHepaTopa C Harpy3Kamu, HOpPUWIOKEHHBIMH K JApPYTMM TeHepaTopaM, MU
YBEJIMYMBAET WM YMEHBIIAET MOJady TOIUIMBA JUIS MOAJIEPKaHUS TPONOPLHUOHAIBHON J10JIU
y4acTHsl B TUTAHUU OOILIEH Harpy3Ku.

% HOMUWUHAABHOU
JACTOTHI

A

AEAAEMBIE
ObOPOTHI ABIITATEAS

100%

-
0% % HATPY3KHU 100%%

N3MEHEHHUE CKOPOCTH BPAIIEHUSA IBUI'ATEJIA B 3BABUCUMOCTH OT
HAI'PY3KHU ITPU U30XPOHHOM JIEJIEHUHU HAT'PY3KH
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BKJIIOYEHHUE B ITAPAJIJIEJIb C HIMHAMHW BECKOHEYHOM MOIIIHOCTH

Britouenne onHOM M 0oJiee TeHEpaTOPHBIX YCTAaHOBOK B Mapajuledb C CEThIO JOJDKHO
OCYILECTBIIATHCS MHAYE, MOCKOJIbKY MOHSTHO, YTO YAacTOTY M HAIpPSDKEHHE CEeTH HEBO3MOXHO
peryiaupoBaTh TaK €, KaK 4YacTOTy U HampsHKEHUE TIe€HEpaTOPHBIX YCTaHOBOK. Ilo3aTomy
TE€HEpAaTOPHBbIE YCTAHOBKHM JOJKHBI CHHXPOHM3MPOBATHCS C CEThIO. ODTOT TUN pPabOTHl B
napajielib Ha3blBaeTCsl 3alapajljieMBaHUe C IIMHAMH OECKOHEYHOH MOIIHOCTH. MOIIHOCTh
ceTH OECKOHEYHa IO CPaBHEHUIO C I€HEPAaTOPHOM YCTAaHOBKOM, M HEBO3MOYKHO MOBJIUSATH Ha
4acTOTy M HalpsDKEHUE CeTH, Kak Obl ce0sl HU Bella TeHepaTOpHasl yCTaHOBKA.

CTATHYECKOE JAEJIEHUE HATPY3KHN

CraTrueckoe JeJeHHWE Harpy3kd HEOOXOAMMO Ui OTpaHHYEHHs Harpy3KH T€HEpaTOpHOU
YCTaHOBKH IpU paboTe B mapajielsib ¢ IUHAMHU O€CKOHEYHOH MoLTHOCTH. YacToTa HanmpsKeHUs
IIMH 0€CKOHEYHON MOIIHOCTH MOCTOSIHHA: CJIE€A0BATENbHO, IPU U30XPOHHOM JIEJICHUHN Harpy3Ku
JBUratesp Oyaer Jub0 meperpykarbes, MO0 TIYIIUTHCS 3aIMUTOW OOpaTHONW MOIIHOCTH, B
3aBUCHUMOCTH OT TOTO, BBIILIE WJIM HUXKE CKOPOCTh MOTOP-F€HEPATOpa, YEM YacTOTa Ha IIMHAX.

Crarnueckoe ACJICHUC HAIrpy3KHU MOXKCT UCIIOJb30BATHECA U B U30JIMPOBAHHBIX CUCTCMAX.

% TIOMMWIIAABIION
MOIIIOCTH

‘ CKOPOCTH ABUTATEAS
1022, IIA XOAOCTOM XOAY
. CKOPOCTh ABHUTATEAS
100% [IPU TTOAIIOHN HATPY3KE

98% /

>
0% % HATPY3KM  100%

N3MEHEHHUE CKOPOCTHU BPAILEHUSA IBUT'ATEJIA B 3ABUCUMOCTHU OT
HATI'PY3KH IIPU CTATUYECKOM JEJIEHUU HAT'PY3KU
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PYUHBIE CUCTEMbI CUHXPOHU3ALIUHU

PYUHAS MOJICTPOMKA HATIPSI)KEHUS

CucremMa CHHXpPOHHU3AIUN UMEET BOJILTMETPBI — OJJUH HA Ka)KJOM I'€HepaTope U OJUH Ha O0IIuX
mmHax. Omnepatop noxactpauBaeT ¢ nomomibio APH HampspkeHue renepartopa, Mmoka OHO HE
CTaHEeT paBHBIM HAINPSDKEHUIO HA mMHaX. Ha mpakTuke OOJBIIMHCTBO TEHEPATOPOB HE TPEOYIOT
nojctpoiiku APH, ecniu cratuszm xapakrepucTuku He npebimaet 3%. [lpakruuecku 6e3onacHo
BKJIIOYATh BBIKIIIOYATENIb MEXKAY IIMHAMH W TEHEPaTOPHOH YCTAaHOBKOH NPH OTKIOHEHUH
TEHEPATOPHOTO HAMPSHKEHUS OT HAmpsbKeHHs Ha mmHax Ha 5 — 10%. DTOT momyck BO3MOXKEH
NOTOMY, 4YTO OOJNBIIOE WHIYKTUBHOE CONPOTHBICHHWE OOMOTOK MAIIMHBI YMEHBIIAET
KOKYIIMHACA TOK MEXIY JABYMS HCTOUYHHUKAMH, W PE3yJbTHPYIOIUI YpaBHUTEIBHBIA TOK
N00aBIIsIET BCETO Mapy BOJIBT B JIMHUIO.

PYUHAS MOJICTPOMKA YACTOTHI

Cucrema cuaxponuszanuu umeeT B cBoeM coctase CUHXPOHOCKOII. 3to npubop, KOTOphIi
MO3BOJIAET OMNEpaTopy BHUAECTh PA3HOCTh YAacTOT TeHeparopa M OOIIeH CHCTEMbI IIIHH.
CHHXPOHOCKOI TpEACTaBIseT W3 ceds Mpubop ¢ BpamaromIyMMCs yKas3aTeleM, CKOpOCTh
BpallleHHs1 KOTOPOTO MPOMOPIIMOHATbHA PA3HOCTH YacTOT IeHepaTopa U OOIIeil CHCTeMBI IIHH.
OmnepaTop NOJCTpaMBAET PETYJIATOP OOOPOTOB YCTAHOBKM TaKUM O0pa3oM, 4TOOBI YPaBHSTH
4acTOTy TeHepaTopa C 4YacTOTOi oOmied cucTteMbl MMH. Ha mpakTHKe CHUHXPOHOCKOIN Oyaer
BpaIaThCs BCe MEJICHHEW 0 Mepe TOro, KaK 4acTOTHI T€HEpaTopa W IWH OyIyT COMMKATHCS.
OnBITHBIN OmepaTop BKIIOYUT BBIKIIIOYATENb, KOTJIAa CHHXPOHOCKOM OyJeT COBEpIIaTh OJIWH
00opoT 3a 5 cexyHA. BritoueHne BBIKIIOYATENS 3aHUMAET OKoJio 350 McC, M 3TO OJDKHO OBITH
NPUHATO BO BHUMAaHHE, KOTJa CUTHANl Ha BKIIOYEHHE OyJeT AaH NpHUOIMKEHHUEM yKas3aTens
CHHXPOHOCKOTIA K TTOJIOKEHHIO «B (hazey.

Ot cuctembl TpeOylOT NO KpailHe Mepe NepBOHAYaJbHBIX KalWTalbHbIX 3aTpar. s
BKJIIOYEHUS JABYX I€HEpaTOpOB B Mapajliesib HE00X0AUMO MPHUCYTCTBUE oneparopa. [Ipu pyunom
BKIIIOYEHUE B MNAapaJUICIIbHYI0 paboTy TpeOyeTrcs,, 4TOObI IEepes BKIIOUEHHEM BBIKIFOYATEIS
BPYUHYIO Ha Harpy3Ky OIepaTop MOACTPOMJI CKOPOCTb M BO30YKIEHHE 00eHX reHepaTOPHBIX
YCTAHOBOK JUISl JOCTHIKEHMsI CMHXpOHHM3Ma. Takue CUCTeMBbl HE MCHOJIB3YIOTCS B aBApUHHBIX
cUCTEeMax pe3epBUPOBAHUS, KOTOPHIE JOJKHBI 3aITyCKaThCs aBTOMATUYECKHU 0e3 BMelaTeIbCTBa
NIEPCOHAJIA B CIIy4ae MPOINaJaHus CETH.

Pyunast cunxponuzaius TpeOyeT HaHIus CIEAYIOIIero 000py10BaHuUs:

e CHUHXPOHOCKOII, noka3pIBalOIIMi pa3HOCTh YaCTOT HA CHCTEME OOIIUX IITUH U Ha
reHeparope.

¢ KOHTPOJIbHBIA CUHXPOHHM3ATOP, KoTOpHIii HE MO3BOMAET BKIIOYATh
BBIKJTIOYATENh HE B (Da3e WM KOTJa pa3HUIA HAMIPSHKECHUH CIIMIIIKOM OOJIbIIas.

e JIBA BOJIBTMETPA, onuH - Ha TeHEpaTOPHOU YCTAHOBKE U OJIMH — HA OOMIMX IIMHAX.

e JIBA HHAUKATOPA YACTOTDI, onuH - Ha TeHEpaTOPHON YCTaHOBKE U OJJUH — Ha
00IIMX MINHAX.

e PEJIE OGPATHOM MOIIHOCTH 1151 3aIuThI reHeparopa npu HEMpaBUIbHON
PYYHON CUHXPOHU3ALNH.

o Heo6xoaumerii IPUBO/ BBIKJITFOYATEJISA u cxema ynpaBieHus Aisl BKIIOYSHUS
TE€HEPATOPHOTO BBIKJIIOYATEIS Ha IIMHBI IO KOMaH/IE orepaTopa.

e PEJIE OTCYTCTBUA HAIIPSAXKEHUSA HA IMHAX, nnst onpeneneHus
COCTOSTHUS OOIIMX IIHWH MPU BKJIIOUYEHUHU TIEPBOM YCTAHOBKU HA CHCTEMY IIWH.
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YPABHUTEJIbHBINA TOK

ITpu paboTe 1ByX reHepaTopoB B Mapajliellb, €CIM UX HAPSYKEHHUs HE paBHBI, HA UX BBIBOJAX
IIPUCYTCTBYET PA3HOCTh NOTEHIUAIOB. Pa3HOCTh MOTEHIIMAIIOB SBIIAECTCS PUYUHON MPOTEKAHUS
TOKa MEXIy BbIBOAAMM MamuH. Pe3ynpTupytonmii Tok HasbiBaetcs Y PABHUTEJ/IbBHBIM
TOKOM. YpaBHUTENbHBINA TOK, BOSHUKAIOIINANA MEKy N'€HEpaTOpaMH IIEPEMEHHOIO TOKA,
paloTarouMMHy B apaijiesb, UMEeT PEaKTUBHYIO COCTABIISIONIYI0, KOTOpasi 3aBUCUT OT
Harpy3Ky U peaKTUBHOI'O COIIPOTHUBIICHHS T€HEpPaATOpA.

YpaBHUTENBHBIE TOKM HEXEJATENbHbI, IOCKOJBKY OHU IPUBOAAT K HEHY)KHOMY HArpeBy
reHepaTropa ¥ paHHEMY CTapEHUIO MAILINHBI.

JIOIKHBI OBITH NMPUHATHI MEphl Ui YMEHBIICHUS YPaBHUTEIBHOTO TOKAa 10 YPOBHS MEHHE
npuOIM3NTENEHO 5% OT HOMHHANBHOTO TOKAa TeHepaTopa. DTH MEphl IMO3BOJSIOT JOCTHYB
YPABHUBAHUSA PEAKTUBHOTI' O TOKA.

YPABHUBAHHUE PEAKTUBHOI'O TOKA

DTO MPOUCXOMUT MpH paboTe MapauIeNbHBIX TEHEPAaTOPHBIX CHUCTEM, KOTJa pEeaKTHBHAs
COCTABJISIIOIIAsl ~ TOKa  HArpy3KH  JICIUTCS ~ MEXKIy  TI'CHEPaTOPHBIMH  YCTAaHOBKAaMH
IPOTIOPIMOHATIHFHO MX MOITHOCTH. JTO 3HAYHT, YTO JIBE YCTAHOBKH OJIMHAKOBOTO pa3Mepa OyIyT
BBIJIABATh B HArPy3Ky PEaKTUBHBIC TOKH OJJMHAKOBOI BEJTMYHHBI.

JIBe yCTaHOBKH, OJTHa W3 KOTOPHIX B JIBA pa3a MOIIHEE JPYroi. OyayT AETUTh PEaKTUBHBIA TOK
CIIEYIOIMM 00pa3oM: OoJblias MPOU3BEAET B JBa paza OOJbIIe PEaKTHBHOTO TOKA, YeM
meHbmas. Ha mpakTuke, Korja ABe TeHEpaTOPHBIX YCTAaHOBKK paboTalOT B Mapajvieslb, TAKOTO B
JCWCTBUTENIFHOCTH HE MPOUCXOAMT. B030ykaeHue reHepatopoB, padOTArONMX B Iapajuielb,
JIOJDKHO OBITh HAaCTPOGHO TaKUM 0O0pa3oM, 4TOObl KOMIEHCHPOBATh ATOT PEAKTUBHBIA WIIH
KBAJIPATUYHBIM Tox. EcTh 1Ba MeTOa ypaBHHBAHHS PEAKTUBHOIO TOKA!

KBAJIPATYPHAS CTATUYECKASI KOMITIEHCALIUSA

KBanparypHast cratuyeckass KOMIEHCALUs 3aKJIIOYaeTCsl B JOMOJHUTEIBHOM TpaHchopmarope
TOKa, YCTAHOBJICHHOM Ha (a3e, koTopas He nmoakitoueHa Kk APH (B ciydae aByxdasznoro APH).
Brixognoe namnpsikenne storo TT cymmupyercs ¢ onopHeiM HanpsbkenueM APH. Pesynbratom
ATOTO CIIOKEHUS SBJSICTCS HANPSOKEHUE YIPaBICHUS, KOTOPOE YMEHBIIAET BO30YKICHHE C
pPOCTOM PEAaKTHUBHOIO TOKa, MPOTEKAIOIIEro 4Yepe3 TEeHEepaTOpHylo YCTaHOBKY. [pyrumwu
CJIOBaMU, HaNPSHKEHUE YMEHBIIAETCS MPONOPIUOHAIBHO POCTY PEAKTUBHOIO TOKA.

[Tonyuaromieecss yMEHbIIIEHHE CUUTHIBAEMOTO HANPSDKCHHS BBI3bIBAET YBEIMUYEHHE BBIXOJIHOIO
HANPSDKEHUS C UMIIOPTOM PEaKTHUBHON YHEPTHH.
[Tonyuaromieecss yBenTMYEHUE CUUTHIBAEMOIO HAINPSIKEHUS BBI3BIBAET YMEHbBIIIEHHE BBIXOJIHOIO
HaANPSDKEHUS C SKCIIOPTOM PEAKTUBHOU SHEPTHUH.

JANPOPEPEHIUAJIBHASA KOMIIEHCALIUS TOKA

KBanparypHast koMIieHcanusi TOKa SBISETCS OJHUM METOJOM PEeryJHpOBaHUS YPaBHUTEIBHOTO
TOKa W OoOeclieueHHs ypaBHHBAaHH PEAKTUBHOTO TOKA MEXIy MapauiebHO PabOTAIOMIMMHU
TeHEepaTOpHBIMU  ycTaHOBKamMH.  KBajgparypHass ~— TOKOBask ~ KOMIIGHCAIUS  SBISETCS
WHIVBHIYalbHOW KOMIIEHCALIMEeH, IOTOMY 4YTO TPUMEHSETCS K KAaXIOW MapasieabHO
paboTaromieit yctanoBke. Jpyroif MeTo ypaBHUBAaHUS PEaKTUBHOTO TOKa — MU depeHIaIbHas
KOMITCHCAIMs. DTOT METOJI MCHOJIb3YyeT BCE KBaApaTypHbIC TOKH M PabOTaeT TOJIBKO Ha TOKE
HeOaaHca, BHE 3aBUCUMOCTH OT Harpy3Kd reHepaTOPHBIX YCTaHOBOK.
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PYUHASA CUHXPOHU3ALUA U MTPOUEAYPA JEJEHUSA HAT'PY3KHU

Jlns py4yHOro yrpaBieHus ABYMsI MapajulebHO pabOTaroIIUMU TeHEPaTOPHBIMU YCTaHOBKaMH C
JiefIeHUEeM Harpysku TpeOyeTcs cienyroliee 000pyaoBaHHe:

e Jlna  momutopunra  HAIPSKEHHWSA, TOKA, YACTOTBI, HNOPAIKA
YEPEJOBAHUS ®A3, AKTUBHOM U PEAKTUBHOM DHEPT WM reneparopa

e CHHXPOHOCKOII

e VYCTpOHCTBO MOACTPOWKHM YpPOBHSI HANpsDKEHUs Ha OJIOKE aBTOMATHYECKOIO peryistopa
HanpsokeHuss ¢ HactpamBaemoii KOMITEHCAIIMEN KBAJIPATYPHOI'O TOKA,
KOTOpasi OyAeT o0ecrneynBaTh CHIDKEHHE HampsokeHus Ha 2,5% u Goliee mporopIuoHaIbHO
KBaJIpaTypHOMY TOKY.

e VYCTpOWCTBO TMOJACTPOMKM CKOPOCTH BpAIIEHUS Ha peryyisarope OO0OpPOTOB KaKIOro
reseparopa. Perynstop nmeer HakIOH XapakTepucTHku 3% u Oonee.

e VYmnpasinenue BKJIIOYUEHUEM U OTK/IFOYEHUEM BbIkIt0YaTeNA.

TumoBas mpoueaypa A BKIIOYEHHS B MapauieNibHy0 padoty nByx reHepatopoB I'EHNel u

['EHNe2, paGoTaromux H30JIUpOBaHHO OT CETH, JOKHA OBITh TAKOM:

1. 3amyctutre EHNel. Tlo mocTmkeHNI0O HOMUHAIBHON CKOPOCTH HAarpy3Ky HE BKIIIOYATh.
[TpoBepuTh HanpsKEHHE FeHepaTopa U, €CIM HaJ0, NOJICTPOUTD.
2. Ilposepbte uepenoanue a3 'EHNel.

3anyctuts I'EHNe2. Ilo mocTrkeHNI0 HOMMHAIBHOM CKOPOCTH HAarpy3Ky HE€ BKIIIOUYATh.

[IpoBepuTh HanpskeHHE TeHEPaToOpa U, €CJIU HaJl0, TOJACTPOUTb.

[TpoBepbTe uepenoBanue a3 'EHNe2.

Brrounte cuaxponockon Ha [EHNel u TEHNe2, paboTtaromue 6e3 Harpy3Ku.

[ToxcTpoiiTe CKOPOCTH, TOKAa CHHXPOHOCKOII HE HAYHET BPAILAThCSl OUYEHb MEJICHHO.

OkoHYaTeIbHO MIPOBEPHTE, YTO HANIPSKEHUS PaBHBI B Iipeaenax 1%, moactpoite, eciau

HEO0OXOAMMO.

8. Ilpum mocTHKEHUU CUHXPOHU3MA BKJIIOUNTE BBIKJIIOUATENb; HAOIIOAAlTE ypaBHUTEIbHbII
TOK 110 amnepMerpam. Ecian oH npesbimaer 5% HOMUHAJIBHOTO, IPOBEPHTE YCTaBKU
HaIPSKEHUS U TOJIIPHOCTH Ha OJIOKEe KOMIIeHcAIuu (0OpaTHas OJISIPHOCTH ).

9. VBenuuuBaiiTe Harpy3Ky /10 JOCTHXKEHUS MOJHOM HAarpy3Ku Npu padoTe B mapaijiess.
MoskeT noHag00UTHCS HEKOTOpasi MOACTPOMKA OAHOIO U3 TOIUIMBHBIX PETYJISATOPOB AJIS
oOecrieueHus OanaHca MOKa3aHUN KUIOBATTMETPA.

10. CpaBHMTE NTOKA3aHUsI aMIIEPMETPOB € MTOKA3aHUAMU KujoBaTT™MeTpa. OHU TOJKHBI
oTanyaThbes He Ooiee, yeM Ha 5%.

11. Ecnu moka3aHus aMIepMeTpoB BBIXOAT 32 5%, 3TO 3HAUHUT YTO MAIlIMHA ¢ OOJIBIIUM
TOKOM TepeB030y>XIeHa U TpeOyeTcs OONbIINI HAKIOH XapaKTePUCTUKU IS
KOMIIEHCAIU. Y BEINUYbTE CONPOTUBIEHUE PEryJIMPOBAHUS CTaTU3Ma HA ATON MalllUHE.

12. IIpn nonnoi Harpy3ke Ha 'EHNel u 'EHNe2 ymenbnaiite BHEIIHIOW Harpy3Ky 1o 20%
OT IOJIHOW HArpy3KH Kakabld pa3. IIpyu kax10M yMEHBIIEHUN HArpy3KU NOKA3aHUs
KHJIOBAaTTMETPA U aMIIEpMETpa OJKHBI yMEHbIIAThCsA Ha 20% OT NOJIHOM Harpy3KH.
JIroboe OTKIIOHEHHE TIOKa3aHuH JIt00oro mpudopa 6oee ueM Ha 5% TpeOyeT KOpPEKIHH.

13. HeanexBaTHOE e€l€HNE aKTUBHOM MOIIHOCTH 03HA4aeT HEMCIPABHOCTb IEPBUYHOIO
JIBUTATENIs, HanboJsee BEPOSTHO — PEryJIsiTopa TOILUINBA.

14. HeanexBaTHbIe OKa3aHUSI aMIIEPMETPOB MPH MOJHOW HArpy3Ke O3HAYAIOT
HENPaBUWIbHYIO BEJINYMHY CTATHU3Ma.

15. HeanexBaTHbBIC MTOKAa3aHUsI aMIIEPMETPOB MPU PEKUMAX, OJTU3KUX K XOJIOCTOMY XOAY,
03HAYaI0T HEIIPABWIbHYIO HACTPOIKY YPOBHS HaIlPSKEHUS.

(98]
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ABTOMATHUYECKHUE CUCTEMbI CUHXPOHU3AIIUU

ABTOMATHUYECKOE INPUBEJIEHUE B COOTBETCTBHUE HANPS)KEHUS,
YACTOTBI U CABUTI'A ®A3bI

ABTOMaTHYECKOE TMPHUBEACHHEC B COOTBETCTBUEC HANPSDKEHUS, YacTOThl W caBura (assl
nocturaercst ¢ momorisio BJIOKA ABTOMATHYECKOM CUHXPOHM3AILIUA. Dto
AJICKTPOHHASI CHUCTEMa YMIPABJICHHs, TMOJKIIOUEHHAs TPSIMO K PEryisTopy O0OOpOTOB st
U3MeHeHus1  ckopoctd  BpameHusd, u ¢ nomoupto  IIOTEHIIUOMETPA C
QJIEKTPOITPUBOJIOM B 6510ke APH criocoOHast U3MEHSTh HaIpsKEHHUE.

ABTOMATHUYECKOE NPUBEJEHUE B COOTBETCTBUE YACTOTbI U CABUT A
DA3bI

Korna nanpsokenue reneparopa jgocturaer npumepHo 50% BBIXOJHOTO HamNpsKeHUs, OJIOK
aBTOMATHUYECKOW CUHXPOHHM3AllMM CPAaBHUBACT YacTOTy TIeHepaTopa € YacTOTOW Ha oOLIMX
mmHax. Ecnu ecth pasHHma, OJIOK aBTOMAaTHYECKOW CHHXPOHHW3AIMH IIOCHUIAET CHTHAT B
peryasTop oOOpOTOB AJisi NMPHUBEICHHS CKOPOCTH BpallleHHsl T'€HepaTopa B COOTBETCTBHE C
YacTOTOM Ha LIMHAX.

Korga pasHocte wactor mnpubmausutenbHo +/-0,2 I'm, caBur ¢aspl reHepaTopa Takke
CpaBHUBAETCA CO CABUTOM (ha3bl MIMHBL. bBJIOK aBTOMAaTHYECKOW CHHXPOHHM3AIMU BBIJACT
YIPaBIAIONUI CUTHAT B PETYIATOP 000POTOB Ui MPUBEACHUS pa3HUIIBI CIBUTa (a3bl MEXIY
TeHEepPaToOpoOM W IIMHAMHU BHYTPH JOIyCTUMBIX MpenesioB (00b9HO OT +/-5° mo +/-20° mpu 50
I'm).

ABTOMATHUYECKAS ITIOAI'OHKA HAITPSAXKEHUSA

BxongHoe HampspkeHue CpaBHUBAeTCs € HamlpspDKeHHMEM IIMH. Eciau HampsbkeHHe reHepaTropa
BBIXOJUT 3a JOIyCTUMBbIE Tpeaensl (00braHo oT +/-1% no +/-15%), Gnox aBTOMaTHYECKOH
CHUHXPOHM3alMU BblaeT curian Ha APH nogHATh WK omyCTUTh HaNpspKEHUE reHepaTopa.

Korna Bce mapamerpel — yactoTa, cIBUT (a3 U HaMpsDKEHHE — HAXOAATCA B JIOIMYCTHUMBIX
npenenax, OJIOK aBTOMaTHYECKONH CHHXPOHHM3AIMK TOCHUIAET CUTHAN HA MPHUBOJ BBIKIIOYATEIS
BKJIFOUUTH T'€HEPATOpP Ha HIMHBI.

JI71s1 aBTOMaTHYECKON CHHXPOHU3AIMH TPEOYETCsl HATMYUE CIISAYIONEro 000pyA0BaHUS:

e biok ABTOMATHUYECKOU CUHXPOHM3AIIMU, sBrxmouaromuii PEJIE
OTCYTCTBUA HANPAXKEHHUSA HA HIWHAX u INOTEHHOUOMETP C
SJEKTPOIIPUBO/J10M.

e Heo6xonumerii IIPUBOJ BBIKJIFOYATEJISA u cxema ympaBlieHUs IJi BKIIOUEHUS
TCHEPATOPHOTO BBIKIFOUATENII HA IIHHBI 10 KOMaHAE OJIOka aBTOMATHUYECKOMN
CUHXPOHM3AIIHH.

Kpome Toro, cucrempl aBTOMAaTUYECKOW CHHXPOHHM3ALMM YACTO BKIIOYAIOT CJCAYIOIINE
puOOpPkI, KOTOPBIE HE SBISIOTCS HEOOXOIUMBIMU JJI1 aBTOMAaTHYECKON CHHXPOHU3ALINU:

e CHUHXPOHOCKOII, moka3pBaloIUil pa3HOCTh YaCTOT MEXIY OOUIMMH IIUHAMH U
TEeHEPaTOPOM.

e KOHTPOJIbHBII CHUHXPOHM3ATOP, KoTOpbIii HE MO3BOIACT BKIIOUHThH
BBIKJTIOYATENh, IOPKA HAMPSHKEHHS TeHEPaTopa U Ha IIMHAX He HaXoAsTcs B (pase.

e JIBA BOJIBTMETPA, onuH Ha reHeparope, Apyroi Ha MIHax.

e JIBA YKA3ATEJIA YACTOTDI, onun Ha reHepaTope, Ipyrou Ha IIMHAX.

ABTOMATUYECKU-PYYHBIE CUCTEMbI CUHXPOHU3ALINU
910 KOMOHHALKS 000pYA0BaHNSI, HEOOXOAMMOTO JUIsl ABTOMATUYECKOM U PyYHOH
CUHXPOHM3AIMH, KOTOpoe 1o3BossieT npumensaTs JIIOBOU meron cuaxponuzanuu.
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Crp. 3-78
MHNOPSAI0OK BKJIFOUEHUSA B MTAPAJIVIEJIBHYIO PABOTY

B aBTOMaTHuyecKMX CHCTEMax CHHXPOHHU3ALMK HEOOXOAMMO OINUCATh CXEMY CHHXPOHM3alUU
KOKIOW YCTaHOBKM II0 OYepeaud M BKIIOYEHHS HArpy3ku. ABTOMAaTHYECKHE CHUCTEMBI
CHHXPOHHU3AIlUM NPUMEHSIOTCS B YCTaHOBKax 0e3 OOCIIyKHBAIOLIEro MEepCoHala, 4acTo B
PE3EPBHBIX YCTAaHOBKAX.

Hanpumep, ecnu msaTe yCTaHOBOK B IMApPaJUIEIBbHOM CUCTEME ABAPUNMHOIO PE3EPBHPOBAHUSA
3aIlyCTATCS OJHOBPEMEHHO, OJIHA JOCTUIHET HOMUHAIBHBIX 000POTOB M HAIpsKEHUs nepBoil. B
YCIOBHSAX PE3CPBUPOBAHUS BaXXHO, 4YTOOBI, KaK TOJBKO TIIepBasl yCTAaHOBKA JOCTHTHET
HOMUHAJIbHBIX XapaKTEePUCTHUK, OHa Obl Cpa3y CUHXPOHM3HpOBaJach ¢ 0o0MKMU mKuHaMHU. Jloruka
YIPABIEHUs, ONPEIENAIOas MOCIEA0BATENbHOCTh WM IOPSAOK BKIIOYEHHUS B IIapajlielb,
NOJAMNAAAET MO OJHY U3 CIEAYIOINX KaTETOPUH.

ABTOMATHUYECKOE ITOCJIEJOBATEJIBHOE BKJIIOYEHUME B ITAPAJVIEJIb
Cucremsl, chopMupoBaHHbIe TSI pabOTHI IO ATOMY MPHUHIUITY, SKOHOMHUYHBIE, HO Hanboee
MmensaeHHble. CUCTEMBl MOCJIE0BAaTEIbHOW CHHXPOHM3ALMN BKJIIOYAIOT B ce0sl TeHEepaTOpHbIE
YCTAHOBKHM, Ka)KJI0M M3 KOTOPBIX HAa3HA4YE€HA O4EpEeIHOCTh. IIpu moimydyeHnn curhanga Ha 3aImyck
cucTeMa 3allyCTUT BCE€ YCTAHOBKH, ycTaHoBKa, HazHaueHHas HOMEPOM IIEPBBIM, Gyner
BKJIFOYEHA HA IIMHBI NIEPBOM, BHE 3aBUCUMOCTH OT TOrO, Kakas yCTaHOBKA JECUCTBUTEIIBHO
JOCTUTHET HOMUHAJIBHBIX OOOpOTOB M  HampspkeHUs mepBod. Pabora mo Takomy
MOCIIE0BATEIbHOMY MPHUHLIMIY TpeOyeT Haluuus TOJBKO OJIHOTO CHHXPOHHM3aTOpa, 4YTO
yJIy4dlIaeT SKOHOMHYHOCTh, HO YMEHbBIIAET HAJEKHOCTh U CKOpPOCTh paboTel. Ecim oxna u3
YCTaHOBOK MEJUICHHO 3aIlyCKaeTCs WIM HE ITyCKAeTCs COBCEM, CpadaTbIBAHUE BCEH CUCTEMBI
3aMEeIUITUTCS U3-3a 3TOM OJHON YCTaHOBKH.

ABTOMATHYECKOE BKJIOYEHWE B TIAPAJUIEJb B IIPOM3BOJIBHOM
OYEPEJHOCTH

Cuctembl, chopMHpOBaHHBIE A pabOThl MO 3TOMY MNPHUHLHUITY, O0Jiee CIOXKHbIE HO HMEIOT
IPEUMYIIIECTBA B CKOPOCTH U HaJeKkHOCTH. [Ipu paboTte 1o 3ToMy NpUHIMIY [IepBasi yCTaHOBKA,
JOCTHUTIIass HOMUHAJIBHBIX OOOPOTOB M HAINpsDKEHUs, OyJeT NMEepBON CHHXPOHU3UPOBATHCS C
OoOLIMMHM LIMHAMM M HayHET OpaTh Harpy3Ky. DTOT METOJ TaKKe MMEET MPEUMYIIECTBO IO
3amacy, TaK Kak ecJIi OJJHa yCTAaHOBKa He 3allyCTUTCS, OHa He OyJeT MellaTh OCTaJIbHBIM B3STh
KaK MOXHO OOJbIll€ Harpy3ku, Jake€ €ClIM He MOJHYI0 Harpy3Ky oObeKTa — OmpelesieHHas
JIOTHKA BKJIIOYEHA B CUCTEMY JUIsSl IPEIOTBPALCHMS MTONBITKU JIBYX YCTaHOBOK, 3aIly CTUBIIMXCS
OJIHOBPEMEHHO, 3aluTaTb IIHWHBI, Ha KOTOPBIX HET HANpsHKEHHUs, HECUHXPOHHO JpYyT
OTHOCHUTEJIBHO JIpyra.
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Crp. 3-79
BJIOK ABTOMATHYECKOI'O AEJEHUS HAI'PY3KHN

CucreMbl aBTOMaTHYECKOTO JIEJICHHS HArPY3KU MIHUPOKO JAOCTYIMHBI. OHU MOTYT UCIIOJIB30BAThHCS
BMeCTe C OJIOKaMd aBTOMATHYECKOW CHHXPOHHU3AIUU UisE  00eCTieueHUs] TOJTHOCTHIO
ABTOMATHYECKOTO BKJIIOYEHHS B TMapajuielib U JIEJICHUS HArpy3Ku. DTH CHUCTEMBI MOJHOCTHIO
UCKJTIOYAIOT HEOOXOAMMOCTh YYacTHsl ONepaTropa B CHHXPOHM3AIMHM U JCIEHWU HArpy3kd B
napajuleIbHO paboTaroIIMX TEeHEPATOPHBIX YCTaHOBKax. TakuM oOpa3oM, aBTOMATUYECKUE
CUCTEMBl SIBIISIFOTCSI WJCAIbHBIMH  JUISI CHUCTEM PE3EPBHPOBAHUS C  TMapasiedbHbIMU
reHepaTopamu.

brok aBTOMaTW4eckoro AENeHHs Harpy3kd padOTaeT cO 3HAYCHUSMH BBIXOAHOTO TOKa W
HaIPsDKEHUS TEHEPaTOPOB, BBIBO/IS U3 HUX aKTUBHYIO U PEaKTHBHYIO MOIIHOCTB TeHepaTtopa. OH
CPaBHUBAET TU BBIYMCIICHHBIC 3HAYEHUS C TOYKOW YCTaBKH B COOTBETCTBMM YPOBHEM Harpys3Ku
yCTaHOBKH. Byyun CBA3aHHBIM HaNpsIMYIO C PETYJISTOPOM 000POTOB U Uepe3 MOTEHLMOMETPHI ¢
AJIEKTPONPUBOAOM C LensMu cratuzmMa APH Onoka neneHust Harpy3kd, OH TMOJICTpauBaeT
CKOPOCTh M HAKJOH XapaKTePUCTUKU HAIMpPSDKEHUs TakuM 00pa3oM, 4TOObI MOJAEPKUBATh
TpeOyeMyIo 10110 aKTUBHOM M pEaKTUBHOI MOIIHOCTH B Harpy3Ke, MUTaeMoil reHepaTopoM.
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Crp. 3-80

CTJIA)KUBAHUE U3MEHEHUI HATPY3KHU

OTo AonoiaHUTENbHAs (YHKLHMS, peanuszyemas OJOKaMHU aBTOMATHYECKOTO JEJICHUs Harpys3KH,
XOTS ¥ HE UMEIOIasl MPSIMOro OTHOIIEHHUS K MapajielbHON paboTe.

Monynu neneHuss Harpy3Kd Takke BKIOYaloT ¢yHKnuio, kortopas UYYBCTBYET
N3MEHEHUA HAI'PY3KHM u mnoxacrpavBaeT TOIUIMBHBIA PETyJSTOP COOTBETCTBEHHO
MMPEXIE, YEM PEI'YJIATOP NIOYYBCTBYET UBMEHEHUE KAK U3MEHEHHUE
CKOPOCTHM. IIpu 5TOM yCTOHYMBOCTb CUCTEMBI yiryuniaercs Ha 25 — 30%.

9T0 pPCAIN3YCTCd CUUTBIBAHUCM HAIIPSKCHUS W TOKAa HA MIMHAX, KOTOPOC HU3MCHACT IIOAAYYy
TOILIMBA ICPEA TCM, KaK U3SMCHCHUC 6YZ[€T IMOYYBCTBOBAHO HAa MaXOBHUKC.
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Crp. 3-81

BKJIFOYEHUME B ITAPAJVIEJIb C CETBIO
Pabota B mapasmiens ¢ CeTbio TpeOyeTCsl B CIEAYIONIUX CITydasx:
e JUUIS BBIITIOJIHEHUSA OBPATHOI'O IEPEBEJJEHUSA HAT'PY3KH HA CETH
ITOCJIE BOCCTAHOBJIEHUA HOPMAJIBHOTI'O 3JIEKTPOCHABXEHUSA
BE3 IEPEPBIBA IIUTAHUSA
e JUUISI HIEPEJAYU DHEPI'MU B CETH
e JUISA BBIIIOJIHEHUSI NEPEBOJA HAI'PY3KH OBBEKTA C CETHU BE3
IEPEPBIBA IIUTAHUS ITPU NIEPETPY3KE CETHU
[MapannenbHass pabora ¢ ceTblo sABIsETCS pabOTOM B mHapaiesib Ha IIWHBI OECKOHEYHOM
MmouHocTH. [lapamiensHas paboTa ¢ CeThIO HE JOJDKHA MIPUMEHATHCS TaM, /1€ UMEIOTCS 4acThle
OTKJTIOYEHHUS 3JIEKTPOIHEPTHH WM OojblIve nepenansl HanpspkeHus. [lapannenshas pabora c
CeThI0 [JIOJDKHA BBINOJIHATBCS 1O  CHEUUAIBHOMY COIVIAIIEHHIO MEXAYy OIepaTopoM
TeHEpPaTOPHOW YCTAaHOBKM M 3JIEKTPOCHAOXaroIiel opraHuzanuei. DIeKTpOoCcHa0Karomas
OpraHu3alys yCTaHaBIMBAaeT TPeOOBAaHUS IO AIEKTPUUECKON 3alllUTe YyCTaHOBKH, KOTOpas OyJeT
CUHXPOHU3UPOBATHCS C CETHIO, JJIS 3ALUTHI CETH.
B BenukoOputanuu 3T TpeOoBaHus omyoOsukoBanbl Otnenom Texnuku u besomacHocTn
Onextpuueckoit Accormanuu B popme Texnuueckux Pexomenmauumit. Pexomenmanus G.59/1
03arjaBJIcHA:

«PEKOMEHJIAIIA 110 NOAK/JIIOYEHHUIO BCTPOEHHBIX TEHEPATOPHBIX
YCTAHOBOK K PACIIPEJAEJIMTEJIBHBIM CETAM PEI'MOHAJIBHBIX
SJEKTPUYECKHUX KOMITAHUI»

Tam onuceIBaIOTCS:
e HPUIANYECKUE ACIEKTbI
e MPUCITIOCOBJIEHUS IJI5 ITOJAKJITIOUEHUSA
e MPUCITIOCOBJIEHUS IJ151 BABEMJIEHUSA
e ACIIEKTHBI OKCIIVIYATAIIUU U BE3OITACHOCTH
e TEXHMYECKHE COOBPAXKEHUA

PexoMeHa1y cooTBETCTBYIOUIMX MECTHBIX OpraHoB (B BennkoOpuranuu — PerrnonanbHbie
Onexrpuueckue Komnanum) 1omKHBI ObITh H3yUEHBI, IPEKIE UEM PacCMaTPHUBATh BOIIPOC O
BKJIIOUEHUH B MMapalIeb.

OBOPYJIOBAHME J1JIs1 BKJIFOYEHUS B ITAPAJUJIEJIb C CETBIO

Kak MuHuMyM, 1151 MapasuiebHON paboThI ¢ CeThI0 HEOOX0IUMO CIIEAYIoIIee 000pyI0BaHHE:
PEJIE BEKTOPHOI'O CABUT A (PEJIE IIOTEPU CETHN)

PEJIE IIOTEPU BO3BYXJIEHUS

PEJIE OBPATHOM MOIITHOCTH

BBICOKOE / HU3KOE HANIPS’)KEHUE

e BbBICOKAS / HU3KAS YACTOTA

JOINOJIHUTEJIBHBIE 3AMEYAHUA

CucreMsl, IpeIHa3HAYCHHBIE Il PA0OTHI B pa3UYHBIX KOHPUTYpaIUIX, MOTYT MPUBECTH K
MOSIBJICHUIO CIIOKHBIX M JIOPOTOCTOAIINX TPEOOBAHUMN K YIIPABICHUIO.
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Crp. 3-82

PEJIE BEKTOPHOI'O CABUTI' A (PEJIE IITOTEPU CETH)

[TapannenbHas paboTa yCTaHOBOK 4acTo TpeOyeTcs B CHCTEMax pe3epBUPOBAHMS, HO, KpoMe
9TOr0, OHM NPHUMEHSAIOTCA TAKXKE Ul CHIKEHUS MaKCMMyMa Harpysku. Ui moanep:kaHus
(YHKIMU pe3epBUPOBAHUS M 3alUTHl SHEPrOCHUCTEMBI BO BpeMs MaKCUMyMa Harpys3Ku
TpeOyeTcsl BEKTOPHOE pelie JUIsl ONpeiesieHusl MpOoMajaHusl CeTH NMpHu paboTe B Mapajliesb C
CETBIO.

COEJJUHEHUE HEVTPAJIN Y 3A3EMJIEHUE

[Ipn nCroNb30BaHUM HECKOJBKHX T€HEPATOPHBIX YCTAHOBOK, PabOTArONIMX HA OJHY HArpy3Ky
BMECTE WJIU WHAWBUAYAITBHO XH3HCHHO BAKHO C TOYKHU 3PEHHSI DKCIUTyaTallik U O€30MacHOCTH,
yTOOBI CXeMa 3a3eMJieHHs ObUla TIHIATeNbHO pa3paboraHa. Cxema 3a3eMJICHUS, COCTUHEHUS
HeWTpaneit Mexxay co0oi U ¢ 3a3eMIISIONIMMHU MTPOBOJIHUKAMHE JIOJDKHA TOTUTHCS Ul KaXKIOTO
pexkuMa paboThl MHOTOTCHEPATOPHOW CHCTEMBI, OJWH JIM TeHepaTop paboTaer, WU 1Ba B
napasuienb. To JOHKHO ObITh CIeTaHO AJIA:

e OBECHEYEHMSA COEIUHEHUS C 3EMJIEX ITPU JIFOBBIX
MNOJIO)KKEHUSAX KOMMYTALIMOHHBIX AITITAPATOB
MHOTOT'EHEPATOPHOM CUCTEMBI.

e OBECIHEYEHUS IMTOCTOSHHOI'O HAJIMYUS OBPATHOI'O ITYTHU AJIA
TOKA B 3BEMJIIO

e OBECHEYEHUE HEHAPYUIEHUS KOHTYPA 3A3BEMJIEHUSA B JIFOBOM
PEXKUME PABOTbBI

PEJIE IIOTEPH IIOJIAA NJIA IIOTEPHU BO3BY X KAEHUSA

Ot0 00s3aTenbHas 3allUTHAs CUCTEMa I paOOThl B Mapajljielb C CEThIO, KOTOPAsl ONpeAesseT
HaJIM4Me TOJsI BO30YXIEHUS T€HEpaTOpPHOM yCTAaHOBKHM IpH paldoTe B Mapajuleib ¢ APYrou
YCTAaHOBKOW MJIM C ceTblo. Ecnu mosie miaM HampspkeHUe BO30YKICHHMs HCUYE3HET, TeHepaTop
NEPEUIET B pEXHUM JABHUraTess, NMUTaeMOI0 CETbI0 WM APYrodM YCTaHOBKOH. OJTO MOMKET
IIPUBECTH K TOBPEXKICHUIO TE€Heparopa W JBHraTteld. Peime morepu moias WM NOTEpU
BO30YKIICHHS ONPEICTUT MOTEPI0 BO30YKICHUS, 3arIyIIUT ABUraTellb U OTKIIOYUT T€HEPaTop
OT LIMH.
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YACTb 4 - TPEBOBAHUA K MECTY YCTAHOBKH U AHAJIN3

HAI'PY3KHU

YKA3ATEJIb

HA3HAYEHUE TEHEPATOPA

3ASIBJIEHHASI MOIIIHOCTb B COOTBETCTBHUM C ISO 8528

BUJIbI MOLITHOCTH

JUIMTEJbHASI MOLLIHOCTh

MEPBUYHASI MOII[HOCTD

OrPAHUYEHHAS 10 BPEMEHM DKCILTYATALIMOHHASI MOILIHOCTh
AHAJIN3 KOD®OUIUEHTA HATPY3KH

TABJULA NPUBJINKEHHOI'O PACYETA CPEJHEI'O KO®PUILIUEHTA
HATI'PY3KU — PESEPBHAA MOIIHOCTD

TABJUNLUA INPUBJINKEHHOI'O PACYETA CPEJHEI'O KOO®P®UILIUMEHTA
HATPY3KN HEPBUYHAA MOINHOCTD - HEOTPAHUYEHHAS 1O BPEMEHU

TABJINIA NPUBJIN/KEHHOTI'O PACYHETA CPEJHEI'O KOO®OUIIUMEHTA
HATI'PY3KHN HEPBUYHAA MOIHOCTDH — O'PAHUYEHHAS 110 BPEMEHU

TABJUNLUA INPUBJINKEHHOI'O PACYETA CPEJHEI'O KOO®P®UILIUMEHTA
HATPY3KHU JUIMTEJbHBIN PEXKAM

TPEBOBAHUSA K MECTY YCTAHOBKHU
OKPY/XKAIOIIAA TEMIIEPATYPA B MECTE YCTAHOBKH
XOJIOAHBIN ITYCK TEHEPATOPA

BCIIOMOTI'ATEJIBHBIE CPEJCTBA JIUIA SKCIIVIYATAIIUU B XOJIOJHOM
K/IIMMATE

CHUKXEHUME ITAPAMETPOB HOBBIX 'EHEPATOPOB IIPU UBMEHEHUH
TEMIIEPATYPbI

CHUW)XXEHUME ITAPAMETPOB IIPUBOHOI'O ABUI'ATEJISA C POCTOM BbBICOTbI
HAJL YPOBHEM MOPA

CHUKXEHUE TAPAMETPOB HOBBIX 'TEHEPATOPOB C POCTOM BBICOTbI
HAJI YPOBHEM MOPA

BJIA’KHOCTB B MECTE YCTAHOBKUA
COJEPXXAHMUE IIbIJIM B BO3JIYXE

JAPYI'NE TPEBOBAHUSA K MECTY YCTAHOBKHA
AHAJIN3 HAT'PY3KH

HOCJIIEAOBATEJIBHOCTbD ITPUJIOKEHUSA
NNPOLEAYPA BBIBOPA TEHEPATOPA
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KPATKOE U3JIOKEHUME NPOLEAYPHI ONNTPEAEJEHUS MOILIIHOCTHU

1. CYMMUPOBAHUE HAI'PY30K B 'PA®UKE HAI'PY30K

2. ONPEJEJIEHUE ITOCJIEAOBATEJIBHOCTHU HAT'PY3O0K

3. OIPEJAEJIEHUE UHANBUAY AJIBHBIX HAI'PY30YHBIX XAPAKTEPUCTHUK
OJHO®A3ZHAS HATI'PY3KA B TPEX®A3HBIX CUCTEMAX

HEPEK/IIOYEHUME TPEX®A3HBIX TEHEPATOPOB JIUIS1 OTHO®A3HbIX
HAI'PY30K

HATI'PY3KHU B YCTAHOBUBHIEMCSA PEXKUME
XAPAKTEPUCTUKHU OCBETUTEJBbHON HATPY3KH

XAPAKTEPUCTHUKH OJJHO®A3ZHBIX ACUHXPOHHBIX JIBUTATEJIEN B
KAYECTBE HATPY3KU

XAPAKTEPUCTHUKU TPEX®A3HBIX ACUHXPOHHBIX JIBUTATEJIEN B
KAYECTBE HAT'PY3KH

ITYCKOBBIE XAPAKTEPUCTUKHU JIBUTATEJIEM

OBBIYHBIE METO/bI ITYCKA JIBUTATEJIEN

MYCK IMPSIMBbIM BKJIIOYUEHUEM

ITYCK NEPEKJJIOYEHUEM 3BE3JIA-TPEYTI'OJIbHUK
ABTOTPAHC®OPMATOPHbBIN ITYCK

MATKHWA JEKTPOHHBIN ITYCK

OIIPEJIEJIEHUE ITYCKOBBIX XAPAKTEPUCTHUK JBUTATEJIEN
JBUTATEJIN KJACCA A

JBUI'ATEJIM KJIACCA B

JBUTATEJIN KJACCA C

JBUTI'ATEJIH KJIACCA D

XAPAKTEPUCTUKHN CUHXPOHHBIX JIBUTATEJIEM B KAYECTBE HATPY3KH
XAPAKTEPUCTUKU HEJITUHENHOMN HAT'PY3KH
XAPAKTEPUCTUKHU PEKYIIEPATUBHOM HATPY3KH
XAPAKTEPUCTHUKU HAKJIUYECKOM HATPY3KH
XAPAKTEPUCTHUKH EMKOCTHOM HATPY3KH
YYBCTBUTEJBbHOE OBOPY/JOBAHUE

TPEBOBAHUSA K MECTY YCTAHOBKH Y AHAJIN3 HATPY3KH — OITPOCHBIN
JUCT
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HA3ZHAYEHUE 'EHEPATOPA
Ha3nauenue — 3TO TepMUH, UCHONb3YEeMBIH A O00O3HAYEHHUS TOro, KakuUM oOpa3oM
reHepaTopHas yCTaHOBKA OyET MPUMEHSTHCS B TEUEHUH €€ CPOKaA CITYXKOBbI.

Haznaucume MOPIIHEBOI'0 ABUTATC/IA BHYTPCHHCTO CropaHusd Jid MpUBOAa I¢HEpaATOpa
OIIPEACIICHO MCKAYHAPOAHBIMU CTaHAApPpTAMH.

Haznauenwue reHeparopa onpeAejICHO MCXKAYHAPOAHBIMU CTaHAApTAMHU.

ITpu BbIOOpe TeHepaTopa A JIIOOOrO HMPUMEHEHMs Ul JOJroM paboThl yCTaHOBKU
OYCHb Ba)XHO, YTOOBI HAa3HAYCHWE TEHEPATOPHOH YCTAHOBKM OBLIO PEAJHCTUIHO
OIIpeJIeJIEHO Ha CTaJuU BbIOOpa reHepaTopa.

Wnes wcmonb30BaTh pPE3epBHBIA T€HEpAaTOp Tam, TJe OH OyAET MOCTOSHHO padoTarts,
MOJKET MOKa3aTbCsl MPUBJIEKATEIbHON M COOMAa3HUTEIbHON ¢ (PMHAHCOBOI TOUKU 3pEHHUs
B CBETE HAYaJbHBIX KAIMMTAIBHBIX BIOXEeHHU. JlonrocpoyHoe oOCITy)KMBaHUE/PEMOHT U
NocJeIyomas 3aMeHa Takoro reHepaTropa MoTpedyeT BCKOpe TaKuX CPEeICTB, KOTOpBIE
HaMHOT0 MEPEBECAT KAXKYLIYIOCS U JOXKHYI0 SKOHOMHIO KallUTaJIbHBIX BJIOYKEHUI.

BCEI'JA MCHOJIB3YUTE T'EHEPATOPHBI HAMBOJIEE MOAXOJAILIETO
HA3BHAYEHUA

Bce OMPCACIICHU HA3HAUCHUA TICHEpATOpa IMpeAIojJararoT, 4910 PCEKOMCHIOBAHHOC
OGC.Hy)KI/IBaHI/Ie YCTaHOBKHU BBIITOJHACTCA JOJIZKHBIM 06pa30M.
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3ASABJIEHHAS MOIIHOCTDB B COOTBETCTBHMU C ISO 8528
HomuHanbl cocTaBHBIX dYacTel, KOTOpbIE 3asBISIOTCS MPOU3BOIUTENSIMH, OOBIYHO
ABJISIIOTCSL BBIXOJHBIMU TapaMeTpaMH, M MOTYT OBITb NPUHATHl 3a OCHOBY IIpHU
MPOCKTUPOBAHUN TEHEPATOPHOH YCTAaHOBKM sl pabOThl B CTaHAAPTHBIX YCIOBHUSX.
OpHako MOXeT OBITh JONOJHUTENIbHOE O0OpYAOBAaHHE, KOTOPOE CHU3UT BEIUYUHY
MOIITHOCTH, KOTOpast MOXeT ObITh MepefaHa MOTPeOUTENI0 B BHJE 3IIEKTPUUYECKON
sHepruu (kBTa).

3apsaHbIA FeHepaTop U BEHTWIATOP paaudaTopa — 3TO JIBa CTaHAAPTHBIX KOMIIOHEHTA.
Hexotopble MNpPOM3BOAMTENN YUMUTBIBAIOT HUX BIMAHUE B MMyOIMKyeMBbIX JaHHBIX
MOLIHOCTH, JpyTME€ — HET, W 3TO JOJDKHO OroBapuBaTbCsA. EcinM BIMSHUE 3THX
KOMIIOHEHTOB HE YYMTBHIBA€TCs, HEOOXOIMMO BBIYECTh MOIIHOCTh, KOTOPYIO OHHU
OTPeOIISAI0T, U3 HOMUHAJILHOM 3asiBJIEHHON MOITHOCTH.

Kamun3 3asBnser oOIIyr0 MOIIHOCTH JABUTaTelNsi B CBOMX CHEUU(UKAIUAX, HE BKIIOYAs
BEHTHWJISITOP U 3apsIHBIN TeHepaTop.

BU /bl MOIIIHOCTH

[Ipu BEIOOpPEe Hamboyiee MOAXOMSIIETO I JAHHOTO TIPUMEHEHUS W THIIA HArpy30K
MEPBUYHOTO JBUTATENS] HEOOXOIUMO MPUHUMATh BO BHUMAaHHE BUIBI MOIIHOCTH, KOTOPBIC
crocoOeH BbIpadaThIBaTh TEPBUYHBIN ABuratenb. CTaHAapTHHIE 3asBIsSEMblE TPU BHJA
MOIIIHOCTH:

e JIUIMTEJBHAA MOIIIHOCTD

e JIEPBUYHASA MOHIHOCTD

e MOIIIHOCTD, OTPAHUYEHHASA 110 BPEMEHUA

HpI/I BCCX TpEeX BHIAAX MOMIIHOCTH BaXXHO 0o0ecneyuThb MPpaBUJIBHOC BBIIIOJHCHUC
MMPEATINCAaHHOI'O MMPOU3BOJUTEIIEM TCXHUYCCKOI'O O6CJ'Iy}KI/IBaHI/I5I.
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JJINTEJBHASA MOIHOCTD

MOITHOECTH
100%§

[OCTOAHHAS H.
B TEMEHUE . .
HEOQIPAHMYEHHOD
BPEMEHH §

OBCAY AHKHBAHHE

COP = /lnurenbHas MOIIHOCTb — 3TO TaKas MOILIHOCTb, KOTOPYIO T€HEpAaTOpHas YCTaHOBKA
criocoOHa BbIpabaThIBaTh MOCTOSIHHO B TEUEHWU HEOTPAHWYEHHOIO KOJUYECTBA YaCOB B TOJ
MEXIYy OIpEIeJICeHHBIMH MHTEpBajJaMU OOCIYKMBAaHHS TIPU YCTaHOBJCHHBIX YCIIOBHSX
OKpy»katomiel cpesibl. O0CIy)KUBaHUE TOJKHO BBIITOJHATHCS B COOTBETCTBUM C MPEANUCAaHUAMU
IIPOU3BOAUTEIICH.

Paboumii MKIT U1 3TOTO BUAA MOIIHOCTHA COCTOUT B 00€CIICUEHUH MOCTOSTHHOM MOIIIHOCTH 0e3
IIEPEXOMHBIX  IEPErpy30K. l'eHeparop MEpeMEHHOro TOKAa, CXeMa yIpPaBIEHUs U
KOMMYTAIIMOHHBIE annapaTsl BBIOMPAIOTCS, YTOOBI COOTBETCTBOBATH UMEIOIIECHCS MOIITHOCTH.

MPUMEHEHME NOHATHUA HOMAUHAJBHOMW MOIIITHOCTU ®UPMOI KAMHH3

[Housatue JJIMTEJIBHASL HOMUHAJIBHAS MOIHOCTD npumensiercst 1uist nUTaroniei
MOIIHOCTH ITpH NOCcTOsIHHOM 100% Harpyske B TEYEHUM HEOTPAaHUYEHHOTO KOJIMYECTBA YaCOB B
rof. [leperpy3odHasi cnocOOHOCTh HEMPUMEHUMA JIJISl 3TOTO TOHSATHSL.
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HEPBUYHASA MOIIIHOCTDb
MOIITHOCTD
100%;
CPEAHAA T ;
AOITY CTHMAMA
MOIMHOCTE
TIMEPEMEHHAHA
HATPY3IKA B TEUEHHE
HEOI'PAHMYEHHOLO
BPFEMEHH
——
’ ¢ BPFEMSA
OBCAY HKHBAHHE

O'—IepeI[HOCTI) N3MCHCHH HArpy3KHd B IIPOLCHTAX JOJI’KHA OBITH IMOATBCPIKIACHA.

PRP = [IepBuuHasi MOIIHOCTh — 3TO MAKCUMAaJIbHAsA MOIIHOCTh IEPEMEHHON HArpy3Ku, KOTOPYIO
reHepaTopHasi yCTaHOBKA MOKET BbIpadaThIBaTh B TEUEHUH HEOTPAHUYEHHOT'O KOJIHMUYECTBA YacOB
B IOJ MEXIy OINpeAe/eHHbIMU HHTEpBaJlaMu OOCITY>KMBAaHUS IpPHU OIpPENEICHHBIX YCIOBUAX
OKpyXkaroriei cpeapl. OOCITy)KMBaHHE TOJKHO BBIMOITHITHCS B COOTBETCTBUU C MPEAMUCAHUIMU
IIPOU3BOAUTEIICH.

HomycTumblii cpeHUN YpOBEHb MOIIHOCTH B TE€UEHUU 24-4acOBOTO IMEPUOJA HE JOJKEH
IIPEBBIIIATH YPOBEHb MEPBUYHON MOIIHOCTH B MPOLICHTAX, YCTAHABIMBAEMBIN MPOU3BOIUTEIEM
nsuratens. Eciu ypoBeHb BBIXOAHOHM (haKTHUECKOH MOILIHOCTH ompeneseH B MeHee yeMm 30%,
BEJIMYMHA MEPBUYHON MOILIHOCTU JOJDKHA OBITh mpuHsATa paBHOM 30%, W Bpems IpoCTos He
JIOJKHO YUUTBHIBAThCS.

INPUMEYAHHUE
®AKTHYECKAS BEJIMYUHA MAKCUMAJIbHOA MOIIITHOCTH B ITPOIIEHTAX,
KOTOPAA MOKET BbITh UCIIOJIb3OBAHA B TEYEHHUH 24-9YACOBOI'O
INEPUOJA, 3AABJISAETCA NTPOU3BOAUTEJIEM IEPBUYHOT'O IBUI'ATEJIA.

Ha3naueHneM 5TOro TIJIaBHOTO BHUAA MOILHOCTH SBJSIETCS OOECHeueHHe pe3epBUPOBAHUSA
TEHEPATOPHOM YCTAaHOBKOM OCHOBHOI'O KOMMEPUYECKOI'O JJIEKTPOIIUTAaHUs B Cilyyae aBapuu. B
OCHOBHOM BHJ| MOIIHOCTH, IOCTYIHBIA TENEPb, MO3BOJAET 3aIlyCKaThb IBUTATEIN Pa3IMYHBIX
tunos, MBII u TupucTopHsIe Harpy3Ku ¢ MAaKCUMAJIBHOW JOCTYITHOM HOMHUHAIBHOW MOLTHOCTBIO.

Korna stu kpuTHueckre Harpy3Ky 3amyeHbl 1 padoTaloT B HOPMAIbHOM pexXuMe, (pakTudeckas
MOTPEOHOCTh B MOLTHOCTH YMEHBIIAETCS /10 HUKHETO YPOBHS. DTOT HM)KHUHA YPOBEHb MOKET
OBITH 3asIBJICH KaK CpeHss JOMYCTUMAast MOIIHOCTD JJIsl IEPBUYHOTO JABUTaTENsl, MJIM OHA MOXET
OBITH MEHBIIIE, ¥ TOT/Ia HE JIOMYCKAETCs BKIIIOUATh HUKAKUX JOMOJHUTENIbHBIX HAIPYy30K.
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['eHepaTopb! IEPEMEHHOTO TOKA, CXEMBI YIIPABICHUS H KOMMYTAIIHOHHBIE alIapaThl
BBIOMPAIOTCS] TAKMUM 00pa3oM, 4TOOBI 00ECTIEYHTh MAaKCUMAJIbHYIO TOTPEOHOCTh B MUKOBBIX
Harpy3kax, 1 BMECTE C TeM JIIOObIe 3asBICHHBIC NTEPEXOIHBIC TPOBAIIBI HATTPSIKCHUS.

MNPUMEHEHUE MNOHATUA HOMUHAJIBHOM MOIITHOCTU ®UPMOMN KAMWH3

[Tonstue HEPBUYHAS HOMUHAJIBHAS MOIIHOCTD npumensercs ais
MIOCTaBJISIEMOM 3IEKTPUUYECKON MOIITHOCTH BMECTO KOMMEPUYECKOI MpruoOpeTaeMoi MOILITHOCTH.
[lepBrYHas MOLTHOCTH TOJDKHA OBITH B (hOpME OAHOM U3 CIEAYIONMX ABYX KaTeropuii:

HEOI'PAHUYEHHAS 110 BPEMEHU HIEPBUYHAS MOIIHOCTb

IlepBrYHas MOIIHOCTB, JOCTYIIHAS B TECUEHUH HEOIPAHUYEHHOIO KOJIMYECTBA YaCOB B MECAL[ IIPU
NUTaHUM [IEpEMEHHON Harpy3ku. [lepeMenHas Harpyska He JI0JIKHa MpeBbIaTh B cpeaHeM 70%
HOMUHAJIbHOW NEPBUYHOI MOIIHOCTH B TEYEHUH JIF0OOT0 Nepuojia paboThl IIUTEIbHOCTHIO 250
4acoB.

CymmapHoe BpeMsi paboTs! ipu Harpy3ke B 100% oT nepBUYHOI MOIITHOCTH HE JOJKHO
npeBbiath 500 yacoB B To/I.

[Teperpy3ska B 10% nomyctuma B TedeHuu | yaca B 12-yacoBoit mepuos. [lomHoe Bpemst paboThI
¢ 10% neperpy3koi He TOJKHO MPEBBIILIATH 25 4acoB B IO,

OI'PAHUYEHHAS 110 BPEMEHHU IEPBUYHAS MOIIHOCTb

[TepBu4Hass MOIIHOCTH JOCTYIIHA B TEUEHUHU OIPAaHUYEHHOIO KOJIMYECTBA YaCOB MpU
HEU3MeHHOM Harpy3ke. OHa npeaHa3HayeHa JUIsl HCIIOJIb30BAHUS B CIy4asiX, KOI/la OTCyTCTBHE
3JIEKTPOIHEPIUN 00YCIIOBJICHO 3apaHee, HalpuMep, IPH OrPaHUYEHUH MOIIHOCTH CETH.
JIBurarenu MoryT paboTarh napajuiebHO Ha HEHTPaIN30BaHHYIO ceTh A0 750 yacoB B roj ¢
MOIITHOCTbBIO, HE MPEBBILIAIONIEH YPOBEHb EPBUYHON MOIIHOCTH. [IoKkynarenb 1omkeH ObITh
TEM HE MEHEE MPEILyNPEeXkIEH O TOM, YTO CPOK CITY>KOBI JTF0OOTr0 ABUTaTENsl yMEHBIIAETCS IPU
MOCTOSTHHOM paboTe ¢ 6ombIiIoi Harpy3koil. [Ipu maurensHOCTH PabOTHI C MEPBUYHON
MOIIIHOCTBI0, TMpeBbIatomniei 750 4acoB B roji, Hy»KHO MCIIOJIb30BaTh MOHATHE «JlJIUTEeTpHAS
MOIIIHOCTB.
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OI'PAHUYEHHAS 110 BPEMEHHU SKCIINIYATAIHIMOHHASA MOIITHOCTD

A

MOITHOCTD
100%,

MOCTOAHHASL
HATPY3KA

B TEUFHHE
OIPAHHUUYFHHOLO
BPEMEHH :

-

— oy g .
300 YACOB CTOII BPEMA ¢

LTP = OrpanuueHHass MO BpPEMEHU OHKCIUTyaTallMOHHAs MOIIHOCTh — 3TO MaKCHUMaJbHas
MOIIHOCTh, KOTOPYIO T€HEpAaTOpHAasi YCTaHOBKA CIOCOOHA BbIpaboTarh B TeueHuu 500 yacoB B
roq, U3 Kotopbix MakcumyMm 300 yacoB — ANMuTENbHAs SKCIUTyaTallus, MPU OMPEeIEHHBIX
YCIOBHAX OKpyKatomel cpeapl. OOCIyXKMBaHHE [TOJDKHO BBINIOJIHATHCS B COOTBETCTBUH C
IpeanucaHusIMi npousBoauTeneil. JlomyckaeTcsi, 4To SKCIUIyaTalusi B TaKOM pexume Oyner
BJIMATH Ha CPOK CIIY>KOBI YCTAaHOBKH.

Hasznauenmem »5TOro BHJIa MOIIHOCTU SBIISIETCS TaKXKe pPE3EPBUPOBAHHE KOMMEPYECKOIO
3EKTpOCHA0KEHUS Ha ciydyail aBapuu.

Otnuune LTP ot PRP B ToM, 4TO B cilyyae aBapuu UCMOJb3YETCS MOJTHAsE MOITHOCTh JBUTaTEIs,
a He NepeMeHHas Harpyska, kak B ciaydae PRP. Her HeoOXxoauMocTu TOBOPHUTH, YTO B 3TOM
Clly4ae CpOK CIIy>KObl JBUTaTelsisi 3HAYUTENIbHO MEHbIE W MOIIHOCTh OTrpaHUYEHA TOJBKO
BO3MO>KHOCTBIO Pa3pyLICHUs JBUTATENIS.

FeHepaTopbl NEPpCMCHHOTO TOKA, CXCMbI YIPABJICHUA KW KOMMYTAIIMOHHBIC allllapaThbl
BBIOMPAIOTCS TaKMM 00pa3oM, YTOOBI OOECIEeYUTh MaKCUMaJIbHYIO MOTPEOHOCTh B IMHKOBBIX
Harpyskax, 1 BMCCTC C TCM JHOGLIG 3asBJICHHBIC IICPCXOAHBIC ITPOBAJIbI HAMMPSIKCHUS.
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NPUMEHEHUE IMOHATHUA HOMUHAJIBHOM MOIITHOCTHA ®UPMOMN KAMWH3

[TonstTne HOMHUHAJIBHAS PESEPBUPYEMASA MOIMHOCTD npumensiercs aist
[IOJABOJAMMOM aBapUNHON MOILHOCTU Ha BPEMs OTCYTCTBHS CETH. B 3TOM pexume He
IpelycMaTpUBaEeTCs Meperpy304Hoil cnocoOHocTr. Hu npu Kakux ycaoBUsIX ABUTaTENb,
OLIEHUBAEMBIi1 110 pe3epBUPYEMOI MOILITHOCTH, HE JOJDKEH paboTaTh B apaliellb C CEThIO.

JTa OlIeHKa IPUMEHSETCS B CIyyasix HaJU4Us HAJEKHON CEeTH EHTPaIN30BaHHOIO
3JeKTpocHaOXeHus. J{Burarensb Ui pe3epBUPOBaHMS JJOJKEH ObITh BBIOpaH 71
MaKCHMaJbHOTO cpeHero ko ¢uuuenta Harpy3ku 80% u 200 yacoB KCIUTyaTal[MK B TOJI.
ITpu 3TOM paboTa ¢ HOMUHATILHOM pe3epBUPYEMOM MOILITHOCTBIO I0JIKHA COCTaBIATh He Oojee
25 gacoB B rof. OLeHKa [0 pe3epBUPYEMOI MOIITHOCTH HE JOJKHA MIPUMEHSTCSI KpOME KaK JUIsl
pE3epPBUPOBAHUS aBaPUUHBIX OTKIIOUYEHNN. OTKIFOUEHHUS AIEKTPOIHEPTUHU 10 IOTOBOPEHHOCTH C
ANIEKTPUYECKOM KOMIIAHUEN aBapUNHBIMU HE CUUTAIOTCS.
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AHAJIN3 KOOOOPUIIMEHTA HAI'PY3KH
Jlnsi BBINOJHEHUsSI MPaBWIBHOTO TOAOOpa MOTOpa M T'eHepaTropa, HEOOXOAUMO SICHO
IIOHMMATh CMBICII IBYX OCHOBHBIX IIapaMETPOB: BEJIMYMHBI HATPY3KH B KBT> 1 BpeMeHH
JNEUCTBUS KaXI0W Harpy3KU.

Crnenyrouue TabIUIBI IOMOTYT BBIMOJHUTH aHAIU3 HArpy30K U padouyux mukioB. OHU
OBUTH CIIEMATBHO pPa3pa0OTaHbI IS BKIIOYCHHUS B pyKoBojacTBa KamuH3 DHIKUH
Komnanu miis kamoil U3 BUIOB OLIEHKU MOIIHOCTH.

JInsi TOHMMaHUsl KIIFOYEBBIX MMapaMETPOB, KOTOPHIE OMHUCHIBAIOT U ONMPEACIIAIOT KaXKbIi
BH/JI OLIEHKH MOIIIHOCTH, MOXAIyHCTa YuTaiTe npeaMOyy K Kaxaoi tabnuue. [Ipountan
OTHCaHNE XapaKTEPUCTUK, BBl MOXKETE BHIOpATh TAOIUITY U HAYaTh aHAIIU3.

Vcnonb3oBaHue 3THX TaOJUI] NMPUBETCTBYeTCs. PykoBojacTBa Mo oOleHKe Tpedyemoi
MOIITHOCTH OBUIM pa3pabOTaHbl C yYETOM BOIPOCOB [OJTOBEYHOCTH JIBUTATENS W
NpPEeoB  CONPOTHBIEHUS ~ MEXaHMYEeCKUM U TEPMHUYECKHMM  HarpysKam,
CMOJICIMPOBAHHBIX M TMPOAHAIU3UPOBAHHBIX HAa OCHOBE IOJIEBBIX HcHbITaHUM. OTka3
CIIEZIOBAaHUsSI PEKOMEHAALUSAM PYKOBOACTB MOXET IMPHUBECTH K BBHIOOPY HEJOCTAaTOYHO
MOIITHOTO 00OPYIOBAaHUS, YTO JIOJKHO TIPUBECTH K YMEHBIICHHUIO CITy>KOBI JIBUTATEJISI.
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TABJIULA HNPUBJINKEHHOI'O PACYETA CPEJHEI'O KOO®O®UIIMEHTA
HAI'PY3KH

PE3EPBHASA MOIIIHOCTD

MakcumanbHast Harpy3ka = L[ 1 kBt =1SO (ocTaHOB HepeKpLITHEM TOILIHBA),
BO3MOKHOCTB PabOTHI C IIEPErPy3KOM OTCYTCTBYET

3ameuaHus:

Ecnu mo6oe U3 creayromux yTBEepKISHUH BEPHO, UCTIONB3YHTE TaOIHILy IS TIEPBUYHOM
MOITHOCTH:

(a) KommnuectBo yaco pa®otsl B rog npu 100% ko3¢ ¢uipiente Harpy3ku npeBbimaer 25.
(6) ObmIee KoTUIECTBO MOTOYACOB B ToA npeBbimaeT 200.

(B) Cpenuuii KO3pGUIMEHT Harpy3KHU, IOCUNTAHHBIM HIKe, peBbimaeT 80% HOMHHAIBHOM
pe3epBUPYEMON MOILITHOCTH.

Jlnama3on Moto4acoB B rox npy  MHOXHUTEJIb

Harpy3Ku JAHHOM HArpy3Ke

100% x 1.00 =

90-99% x 0.95 =

80-89% x 0.85 =

70-79% x 0.75 =

60-69% x 0.65 =

50-59% x 0.55 =

40-49% x 0.45 =

30-39% x 0.35 =

0-29% x 0.30 =

| | L]
CyMMapHOE KOJIMYE€CTBO MOTOYACOB B I'0OJT Cymma

| | pasnenuTs Ha | | = | |
Cymma CymMMmapHO€E KOJIM4ECTBO Cpenunii KoO3pPUIHEHT
MOTOYACOB B T'OJl Harpy3ku (%)

| | yMHOXHTD HA | | = |
Cpenuuii KoO3pPUIHEHT MaxkcuManbHast LFav, (kBT3)
Harpy3ku (%) Harpy3ka (kBta)
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TABJIULA HNPUBJINKEHHOI'O PACYETA CPEJHEI'O KOO®O®UIIMEHTA
HAI'PY3KH

HEPBUYHAA MOIMHOCTD — HEOI'PAHUYEHHAS 110 BPEMEHH

MakcumanbHas Harpy3Ka = kBT13 = [lepBruHas MOITHOCTB C OTPAHUYEHHOMN

CIOCOOHOCTBIO K MEperpyske

3aMeuaHus:

Ecnu BepHO 01HO U3 CIEAYIONINX YTBEPKACHHUM, UCTIONB3YHUTE TAOJIUILY JUIUTETEHON WK
OCHOBHOH MOIIHOCTH:

(a) KonnuectBo MOTOYAcOB B roji Ipy MOIIHOCTH, paBHOH 110% nepBUYHON MOIIIHOCTH,
MpEBBIIIAET 25.

(0) KonmmuecTBO MOTOYACOB B IO MPU MOLTHOCTH, paBHOM 100% rnepBUYHOIN MOLTHOCTH,
npessbimaer 500.

(B) Cpennuii ko3 punreHT Harpy3Ku, NOCYUTAHHBIN HIUXKe, npeBbimaeT 70% HOMUHAIbHON
HNEPBUYHOI MOIIHOCTH.

Jlnama3on Moto4acoB B rox npy  MHOXUTEIb

Harpy3Ku JAHHOM HArpy3Ke

100% x 1.00 =

90-99% x 0.95 =

80-89% x 0.85 =

70-79% x 0.75 =

60-69% x 0.65 =

50-59% x 0.55 =

40-49% x 0.45 =

30-39% x 0.35 =

0-29% x 0.30 =

| | L]
CyMMapHOE KOJIMYEeCTBO MOTOYACOB B T'OJT Cymma

| | pasnenuts Ha | | = | |
Cymma CyMMapHO€E KOJIM4ECTBO Cpenunii KO3pPHUIHEHT
MOTOYACOB B T'OJl Harpy3ku (%)

| | yMHOXHTD HA | | = |
Cpenuuii KoO3pPUIHEHT MaxkcuManbHast LFav, (kBT)
Harpy3ku (%) Harpy3ka (kBta)
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TABJIULA HNPUBJINKEHHOI'O PACYETA CPEJHEI'O KOO®O®UIIMEHTA
HAI'PY3KH

HEPBUYHAA MOIMHOCTD — O'PAHUYEHHASA 110 BPEMEHH

MakcumanbHas Harpy3Ka = kB13 = Het neperpy3ou4noii cmocoOHOCTH 110

OTHOIICHHUIO K HepBH‘IHOﬁ HOMMHAJIbHOM MOIIIHOCTH JJIs BLI6paHHOﬁ MOACIN

3ameuaHus:

Ecnu mo6oe u3 cneayommx yTBEPKICHUM BEPHO, UCTIONB3YUTE TaOIHILy JTUTEIbHON UITH
OCHOBHOI MOIIHOCTH:

(a) CymmapHble MOTOYACHI B IoJ] IIpeBbImaoT 750.

(B) Cpenuuii KO3pGUIHMEHT Harpy3KH, TOCUUTAHHBIN HIDKE, npeBbiiaeT 100% HoMuHaIBHON
MEPBUYHON MOILIHOCTH.

Jlnama3oH Moto4acoB B rox npy  MHOXHUTEJIb

Harpy3Ku JAHHOM HArpy3Ke

100% x 1.00 =

90-99% x 0.95 =

80-89% x 0.85 =

70-79% x 0.75 =

60-69% x 0.65 =

50-59% x 0.55 =

40-49% x 0.45 =

30-39% x 0.35 =

0-29% x 0.30 =

| | L]
CyMMapHOE KOJIMYE€CTBO MOTOYACOB B I'0OJT Cymma

| | pasnenuTs Ha | | = | |
Cymma CymMMmapHO€E KOJIM4ECTBO Cpenunii KoO3pPUIHEHT
MOTOYACOB B T'OJl Harpy3ku (%)

| | yMHOXHTD HA | | = |
Cpenuuii KoO3pPUIHEHT MaxkcuManbHast LFav, (kBT3)
Harpy3ku (%) Harpy3ka (kBta)
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TABJIULA HNPUBJINKEHHOI'O PACYETA CPEJHEI'O KOO®O®UIIMEHTA
HAI'PY3KH

JUIMTEJBbHBIN UJIX OCHOBHOM PEXKUM

MakcumanbHas Harpy3Ka = kB13 = Het neperpy3ou4noii cmocoOHOCTH 110

OTHOIICHHUIO K HepBH‘IHOﬁ HOMMHAJIbHOM MOIIIHOCTH JJIs BLI6paHHOﬁ MOACIN

3ameuaHus:

Ecnu mo6oe u3 cneayommx yTBEPKICHUM BEPHO, UCTIONB3YUTE TaOIHILy JTUTEIbHON UITH
OCHOBHOI MOIIHOCTH:

(a) CymmapHble MOTOYACHI B IoJ] IIpeBbImaoT 750.

(B) Cpenuuii KO3pGUIHMEHT Harpy3KH, TOCUUTAHHBIN HIDKE, npeBbiiaeT 100% HoMuHaIBHON
MEPBUYHON MOILIHOCTH.

JAunana3on MotoyacoB B rog npu  MHOKUTEIb

HATPY3KH JaHHOI HATpPY3Ke

100% x 1.00 =

90-99% x 0.95 =

80-89% x 0.85 =

70-79% x 0.75 =

60-69% x 0.65 =

50-59% x 0.55 =

40-49% x 0.45 =

30-39% x 0.35 =

0-29% x 0.30 =

| | L]
CyMMapHO€ KOJINYECTBO MOTOYACOB B T'OJ Cymma

| pasnenuth Ha | | = | |

Cymma CyMMapHOE KOJIMYECTBO Cpennuii ko durmeHT
MOTOYacOB B I'OJ Harpy3ku (%)
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TPEBOBAHHUSA K MECTY YCTAHOBKH

[Ipu BbIOOpE reHepaTOPHOI YCTAHOBKM M BCIIOMOTaTEILHOTO 000pyI0BaHUs K HEMl HE00X0AUMO
TINATEIHHO MTPOAHAIN3UPOBATH YCIOBHS B IIPEIIONAraéMOM MECTE YCTaHOBKH. B ocobeHHOCTH
JUISL ONPE/IEIIEHHsI BO3MOYKHOTO BIMSHHS Ha paOOTOCIIOCOOHOCTh T€HEPaTOPHOI yCTaHOBKU
JIOJKHBI OBITH MPOAHAIM3UPOBAHBI CIICAYIONINE TapaMETPHhI:

TEMIIEPATYPA OKPYKAIOIIEN CPE/Ibl HA OFBEKTE
BBICOTA HAJIl YPOBHEM MOPS OBBEKTA
BJIA’KHOCTD HA OBBEKTE

COJEPKXAHUE IIbIVIM B BO3AYXE
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OKPYXKAIOLWAS TEMIIEPATYPA B MECTE YCTAHOBKHA
Oxpyskarolast TemrnepaTrypa — 3TO TEMIEpaTypa OKPY KarOIIEro BO3yXa B KOHKPETHOM MECTE.

CHUXEHUE XAPAKTEPUCTUK ABUI'ATEJIA, CJOYXKALIEI'O AJI51 IPUBOJA
I'EHEPATOPA, IIPU HAI'PEBE BO31YXA
[Tpu BBICOKMX TeMIiepaTypax MOLTHOCTh JIIOOOT0 ABUTraTeNsl JODKHA ObITh yMeHblIeHa. [Ipu
Harpese oKpy:karoiiero Bo3ayxa Boiie 40°C TpedyeTcss yMEHbLINTh Harpy3Ky Ha JABUTaTeNb
Kamun3, npuBosiuii reHeparop.

JIBUTATEJIb HE TPEBYETCS CHUKATD | BBILIE DTOU TEMITEPATYPEI
HATPY3KY TPEBYETCS CHU3UTHh HATPY3KY
1O HA

4B3.9G 25°C (77°F) 2% HA 11°C

BCE JIPYTUE 40°C (104°F) 2% HA 11°C

TABJNIA 4-1 CHUKEHUE ITAPAMETPOB JIBUT'ATEJIA
C POCTOM TEMIIEPATYPbI
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XOJIOJHBIN ITYCK TEHEPATOPA

[Ipu pabote B pesxume aBapHHOTO PEe3epPBUPOBAHMS ANEKTPHUUECKUE TeHEPATOPHBIE YCTAaHOBKH
JOJKHBI OBITh CIIOCOOHBI 3aIyCTUTBHCS U MPUHATH HATPY3Ky CIYCTS HECKOJBKO CEKYH[ IOCIie
TOr'0, KaK IPOM30MAET NIPONaJaHue CETH.

BonbIIMHCTBO M3€Nb-T€HEPATOPHBIX YCTAHOBOK MOTYT ITyCKaThCsl IPU HU3KUX TEMIIepaTypax,
HO HE MOTYT OpaTh MOJHOW HAarpy3Ku, moka He mporperorcs. [lo 3Toil mpuunHe B XOIOAHOM
KJIMMaTe B T€HEPATOPHBIX YCTaHOBKAaX, pabOTAIONINX B PEXHMME aBaPHIHOTO PE3ePBUPOBAHMSA,
JOJIKHBI IPUMEHSATHCS HArPEeBaTEH.

BooOmie, 4robbl reHepaTopHas ycTaHOBKa MoOTja B3sTh Harpy3ky uepe3 10 cekyHn mocie
3aIrycKa, OKpy Karoliasi Temrneparypa AokHa Ot 4°C.

Cyl1ecTByeT HECKOJIBKO CHOCOOOB MMOXOrpeBa s MOAJCpPKAHUS 3TOM TeMIlepaTrypel B
TeHepaTOpPHBIX YycTaHOBKax. HeoOXonumo crpaBisiThbcsi B 3aBOJCKOM JOKyMEHTAllMU U
UCITIOJIb30BaTh  TOJNBKO PEKOMEHAyEMble M3rOTOBUTEIEM CHocoObl mozorpeBa. Hinke
MePEYHCIICHBI CIIOCOOBI MOJ0TPEBA TSI MOAACPKaHUS TeMITepaTypbl Ha ypoBHe 4°C:
BonbpIIMHCTBO TEHEpPaTOPHBIX YCTAHOBOK, HCIONB3YIOIIMX ABuratenu KamuH3, 3amyckarorcs
npu 4°C, HO He OepyT Harpy3ky. CieaoBarenbHO, pe3€pBHbIE T€HEPATOPHbIE YCTAHOBKHU MpU
9TOM 1 60Jiee HU3KOM TeMIepaType JOHKHBI UMETh BCTIOMOTaTeNIbHbIE ITyCKOBbIE YCTPOICTBA.

BCIIOMOT' ATEJIBHBIE YCTPOUCTBA IJI51 XOJIOJHOT'O KJIMMATA

Crenyromas iuarpaMma CIIy>KUT JIJIs1 OIpeAesieHUs TpeOyeMbIX BCIIOMOTaTeNIbHBIX YCTPOICTB
JUISL XOJIOJHOTO KIIMMATa.

BCITOMOTATEABHBIE HAITIPEBATEAH MACAA

ITYCKOBBIE B KAPTEPF I1 EMEOCTH
[/_\YCTPOITICTBA B BAOKFE LIMAHHAPOB BATAPFH
HE TPEBYETCH HE TPEBYETCH CTAHAAPTHOE

0°C - 32°F :
T A

PEKOMEHAYETCHA PEKOMEHAYETCH

-12°C - 10°F + A

18°C — L 0°F Y PEKOMEHAYETTH
TPEBYETCA AOITOAHHUTEABHAA FMKOCTH

-24°C - -10°F | y + +

TPEBYEMAA AOTTIOAHHTEABH AHA
TPEBYETCH
EMEKOQCTh (180-200%)

v Y
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HATPEBATEJIM OXJAXKJIAIOIIEN )KUIKOCTH

OHU MOHTUPYIOTCS B BOJSHOW pyOalike W IMOJOTPEBAIOT OJIOK HUJIMHIPOB JBUTATEIIS.
HarpeBatenu oxmaxpmaromieil >KUIKOCTH PEKOMEHAYETCS MPUMEHSTh MPU TeMIeparypax
Mexay -10°C m +10°C, rae oHM SBASIOTCS €AMHCTBEHHBIM BCIIOMOTaTENIbHBIM ITYCKOBBIM
ycrpoiictBoM. [lpu  Temmeparypax Hmwke npubmusutensHo -10°C  HarpeBartemnu
OXJIQXK/TAFOIICH JKUIKOCTH JOJDKHBI MPUMEHSTHCS, TIPH ITUX 00Jiee HU3KUX TeMIlepaTypax
HarpeBaTeld OXJIAXKAAIOIMIEH J>XUIAKOCTH JOJDKHBI paboTaTh B COCAMHEHUU C JIPYTUMHU
HarpeBaTeJsIMU, TAKUMHU KaK HarpeBaTesiM Maciia B kaptepe. Harpesarenu oxmakmarorei
KHUJKOCTHU JOJKHBI YIIPABIATHCS TEPMOCTATHUECKU U OTKIIFOUATHCS MPU MyCKe IBUTATENs.

e HAI'PEBATEJIM MACJIA

OHM MOHTHpYIOTCS B CHCTeMe cMa3ku. HarpeBarenu wmacia JOJKHBI HCIIOJIB30BATHCA
TOJIBKO B COCAMHEHUH C HarpeBaTelsiIMU OXJIaXJAromen XKuAKocTu. OTOEIbHO OT HUX
HarpeBarenu Macina He dddexTuBHbl. HarpeBatenn wmacna [OJDKHBI — yHPaBISATHCS
TEPMOCTAaTUYECKHU U OTKJIIOYATHCS IPU ITyCKE JABUTATEIIS.

e HATI'PEBATEJIN ITAHEJIA YIIPABJIEHUSA

OHH OJDKHBI YCTaHABIIMBATHCA B ITAHEIH YIIPABJICHUS U1 YMEHBILCHUS YPOBHS BIaKHOCTH
U o0ecreyeHns: HaJIeKHON pabOThl CXEMbl YIPABICHUS U U3MEPUTEIBHOTO 000PYAOBaHMUS.
HarpeBarenu nanenu ynpaBieHHs, OOBIYHO KOHBEKLIMOHHOT'O THIIA, JOJKHBI YIPABISATHCS
TEPMOCTaTUYECKHU.
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CHHUKEHUE TAPAMETPOB HOBBIX 'TEHEPATOPOB 1P U3BMEHEHUH

TEMIIEPATYPbI

[Ton Hapy»xkHOM TeMnepaTypou Ui TeHEPAaTOPOB € BO3AYLIHBIM OXJIAKIECHUEM MTOAPAa3yMeEBAETCs
TeMIepaTypa BXOISIIETo oXJaxaaromero Bo3ayxa. /s temneparyp Boie 40°C HeoOX01MMO

IMPUMCHATH CHUIKCHUC TapaMCTPOB.

TEMIIEPATYPA, °C KOOOOUIIMEHT
45 0,97
50 0,94
55 0,91
60 0,88

TABJUILA 4-2 CHUXKEHUE IAPAMETPOB 'EHEPATOPA
C POCTOM TEMIIEPATYPBbI
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CHU/KEHUE HTAPAMETPOB IIPUBOJTHOI'O ABUT'ATEJISA C POCTOM BBICOTbBI
HAJl YPOBHEM MOPs

C yBenuueHneM BBICOTHI HaJl YPOBHEM MOPsI MOLIIHOCTB JIFOOOTO ABUraress cHuxkaercs. [Ipu
PacIoJIOKEHUU IBUraTeIIEH, CIIy KalluX JUIsl IPUBOJIa TEHEPATOPOB, B BEICOKOIOPHBIX palioHaX,
JOJIKHO IPUMEHATHCSA CHUKEHHE JOITYCTUMON Harpy3ky Ha MallinHy Ha 4% npu noabeme Ha
kaxzabie 1000 ¢ytoB mmu 300 M.

TABJIUILA 4-3 CHUJKEHUE TAPAMETPOB JIBUT'ATEJISA C POCTOM BbICOTbBI

HAJI YPOBHEM MOPs
Mognensb Cxopoctb | He tpebyercs cHmxats |  Mogens Ckopoctb | He TpeOyercs cHUKATh
JBUrateis | BpaIlCHUS HapaMeTpsl 10 ABUTraTeis | BPAICHHS IapaMeTpsl 10
(06/mMuR) (M) (pyTeD) (06/MuH)
(M)
KTA19G2 1500 1310 4300
4B3.9G 1500 150 500 1800 1525 5000
1800 150 500 KTA19G3 1500 1525 5000
4BT3.9Gl 1500 610 2000 1800 1525 5000
1800 1525 5000 KTTA19G2 1500 1310 4300
4BT3.9G2 1500 150 500 1800 1525 5000
1800 1220 4000 VTA28Gl1 1500 1525 5000
6BT5.9Gl 1500 1370 4500 1800 1525 5000
1800 2285 7500 VTA28G2 1500
6BT5.9G2 1500 150 500 1800 915 3000
1800 2285 7500 VTA28G3 1500 1310 4300
6CT8.3 1500 610 2000 1800 915 3000
1800 1525 5000 VTA28GS5 1500 1220 4000
6CTA8.3G 1500 1525 5000 1800 1220 4000
1800 1220 4000 KTA38G1 1500 1525 5000
LTA10GlI 1500 1800 525 5000
1800 1525 5000 KTA38G2 15000 1525 5000
LTA10G2 1500 1525 5000 1800 1525 5000
1800 1220 4000 KTA38G3 1500 1525 5000
LTA10G3 1500 1525 5000 1800 1525 5000
1800 KTA38G4 1500
NT855G4 1500 1525 1500 1800 1525 5000
1800 1525 5000 KTA38GS5 1500 1525 5000
NT855GS5 1500 1525 5000 1800
1800 1220 4000 KTA50G1 1500 1525 5000
NT855G6 1500 1525 5000 1800 1525 5000
1800 760 2500 KTA50G2 1500
NTAS855G2 1500 1525 5000 1800 1370 4500
1800 1525 5000 KTA50G3 1500 1370 4500
NTAS855G3 1500 1525 5000 1800 1525 5000
1800 1525 5000 KTA50G4 1500 1525 5000
NTAS855G4 1500 1525 5000 1800
1800 KTTAS50G2 1500 1525 5000
KTA19GlI 1500 1525 5000 1800 1100 3600
1800 1525 5000
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CHU/KEHUE HAPAMETPOB HOBBIX TEHEPATOPOB C POCTOM BbICOTbI HA /I

YPOBHEM MOPs

Jo Beicotsl 1000 M (3300 ¢yToB) Hag ypoBHEM MOpPS M3MEHEHHE IUIOTHOCTH BO3IyXa
HEJIOCTAaTOYHO JUIsi TOTO, YTOOBI M3MEHUTH TEIUIONMPOBOJHBIC CBOWCTBA BO3ayxa. Ha
BbicoTax Oosiee 1000 M 3¢ eKTUBHOCTH BO3AYIIHOTO OXJIAXKICHUS CHIDKAETCS B CTETICHH,
JOCTATOYHOW JUIsl TOTO, YTOOBI CleNaTh HEOOXOMUMBIM CHIDKCHHE mapameTpoB. Jlust
u30e:xkaHusl TeperpeBa H3-3a YMEHbIIEHHUS TeEIMJIOMPOBOJHOCTH OXJIAMKIAIOUIET0
BO3AyXa /UISl MAIIHH, PA00TAIIUX HA 0OJBIIMX BBICOTAX, A0JIKHA ObITh CHUKEHA

AOIMyCTUMAasi HATPYy3Ka.

BBICOTA HAJl YPOBHEM MOPSI (m) KOD®OULIUMEHT
1500 0,97
2000 0,94
2500 0,91
3000 0,88
3500 0,85
4000 0,82

TABJIUIA 4-4 CHUJKEHUE TAPAMETPOB 'EHEPATOPOB C POCTOM

BbBICOTbBI HAJI YPOBHEM MOPA




=

[Tpou3BoaCTBO 180
DIIEKTPOSHEPTHU

4-22

BJIA’KHOCTB B MECTE YCTAHOBKH

Bnaxnocts wu3mepsiercas kak OTHOCHUTEJIBHASA BJIAYKHOCTD, kotopas
onpeesieTcs KaK:

Omuowenue 0agnieHusi B0O0AHLIX NAPOS,  OEUCMBUMENbHO  NPUCYMCMEYIOWUX 8
ammocghepe, K 0asneHUI0 800AHBIX NAPOS, KOMOpble NPUCYMCME08aaU Obl 8 dMOLL e
ammocgepe npu moii sHce memnepamype 6 COCMOoAHUU HACbIUJeHUs.

Bricokass oTHOcCHUTENbHas BJIaXXHOCTh MOJXET BBI3BATh KOHACHCAIUIO BJIar'M IIpHU
HU3MCHCHUAX TEMIICPATYPHI. OTOT KOHACHCAT MOXKCET 3aTCM C06paTI>CH B KaIlJIM ¥ 110I1aCTh
B I'CHCPATOP U B MMAHCIIb YIIPABJICHNS, BbI3bIBAA NX HCUCIIPABHOCTHU.

Jlns  3amuTBl  TEHepaTtopa OT JCHCTBHUS BBICOKOW BJIQXKHOCTH €ro OOMOTKH
IMPOMUTBIBAIOTCA  3alIUTHBIM  JIAKOM. OO0bBIYHO CTaHHapTHBIﬁ JJaKk COBPEMCHHBIX
TCHEPATOPOB MOAXOIMUT JJIsi OOJIBIIMHCTBA CIydacB paOOThl B YCIOBHUSX IMOBBIIICHHOW
BIAXHOCTH. JlJi1 monydeHuss wHPOpMAIMK O paboTe B YCIOBHSIX 0CO00 BBICOKOWM
OTHOCHUTEIILHOU BIAXKHOCTH OOpalaiTech K M3roTOBUTEIIO TeHEpaTopa.

AHTU-KOHAEHCATHBIE HAI'PEBATEJIN
OHM MOTYT OBITH YCTaHOBJIEHBI Ha TeHepaTop. OHU OOBIYHO MOJIYYAIOT MUTAHUE U3 CETU
U JIOJKHBI OTKJIIOUAThCs BO BpeMs pabOThI TeHepaTopa.

KAILIE3AIIIUTHBIA KOKYX

OH MOXeT OBITh CMOHTHPOBAH Ha BITyCKHOM M BBIITYCKHOM OTBEPCTHSX OXJIAKIAFOIIETO
BO31yXa reHeparopa. OH yBeIMUYMBAET KJIACC 3aLIUTHI BO3AYIIHBIX oTBepcTHil ¢ IP21 1o
[P23. IIpu ycTaHOBKE KaIule3allUTHBIX KOXKYXOB Ha T€HEPATOPE MPOUCXOIUT YXYALICHHE
YCIOBUM M BIyCKa M BBIIYCKAa OXJAXIAIOLIEr0 BO3QyXa, YTO O3HAYaeT, 4YTO
JOMyCTUMast Harpy3Ka Ha TeHepaTop JOJDKHA OBITh YMEHbIIIEHA, OOBIYHO Ha 5%.

Kpome yMeHblIeHHsT T0IyCTUMOM Harpy3Ku Ha F€HEpaTop U3-3a BIAKHOCTH, HEKOTOPHIE
JIBUTaTeNd, OCOOEHHO C €CTECTBEHHON BEHTWIISALMEH, TpEOYIOT CHMKEHHs JOIyCTUMOMN
Harpy3KH MpHu padboTe B YCIOBHSIX BHICOKON BIaKHOCTH.
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COJIEPKAHMUE IIbIJIN B BO3JYXE

Ecnu B atMocdepe mpucyTCTBYET 4TO-IM00 U3 HUKE TIEPEUNCIECHHOTO:

e TIECOK

e BYJKAHUYECKHWM HEMNEJ

e MEJIKUHU I'PABUI

e KAMEHHAS IIbLJIb

e IIBLIb B JIOBOH ®OPME, BO3HUKAIOIIAS PU
IMPON3BOJICTBEHHOM ITPOIIECCE

e JIIOBBIE JIETYYHUE YACTHUIBI, KOTOPBIE MOI'YT MNOIACTH B
BO3JAYIIHBIA ®WJIbTP JBUTATEJSI WJIH BO BIYCKHOE
OTBEPCTHUE TEHEPATOPA

Torna HeoOX0aUMO MPENYCMOTPETh YCTAaHOBKY:
e BO3JAYHIHBIE ®UJIBTPHI JABUTATEJS JJISI TSKEJBIX YCJIOBHUI
PABOTbI
e OUWJIBTPHBI JUIA BIIYCKHOI'O OTBEPCTHUA OXJVIAXKIAIOLIETI'O
BO3YXA I'EHEPATOPA

VYcraHoBka 3TOro 00OpYAOBaHMS CHIKAET JIONMYyCTUMYIO Harpy3Ky TIeHepaTopa
npubIM3uTENBEHO Ha 5%.
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JAPYT'UE TPEBOBAHMUS K MECTY YCTAHOBKH

Hpyrue 6omnee penkue, HO OKa3bIBAIOIIUE BIUSHHAE HA PaOOTOCTIOCOOHOCTh T€HEPATOPHOM
YCTaHOBKH (DAKTOPBI OKPYKAIOIICH CPEJIbI:
e ATMOC®EPHBIE 3ATPA3ZHEHUS - XUMHWYECKHUE BEHIECTBA U
'A3bI
e BPBI3I'M COJIEHOM BOJbI
e CWIbHBIA BETEP
e PAJIUALIMSA

B cityuae ux Hanmuuus oOpaTUTECh K U3rOTOBUTEIIO 32 PEKOMEHIAIMSIMHU 0 SKCIUTyaTalluH B
3TUX OCOOBIX YCIOBHUSX.
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AHAJIN3 HAT'PY3KHU

3HAKOMCTBO C ATOM YacThiO0 JOKYMEHTAllMM IO TIPOIEIype BHIOOpa TreHepaTOpPHOM
YCTaHOBKH MPOUCXOAUT BO BpeMsl yUEOHBIX 3aHATHH.

[TorpeOHOCTM Harpy3kd B TOJHOM W AaKTHUBHOM SHEPrUM JOJDKHBI IMOKPBIBATHCS
reHepatopoM. OH J0Ke€H ObITh BbIOpAaH TakuM 00pa3oM, UTOOBI BBIIEPXKATH
MIOCTOSIHHYIO M TIEPEMEHHYI0 Harpy3Ky, MPUJIOXKEHHYI0 K HeMy O0e3 IpeBbIICHUs
pacyeTHOM TEeperpy304YHON CIIOCOOHOCTHM WM JOIMYCTUMOW JUIsl TOAKIIOYEHHBIX
YCTPOMCTB  mpocaiku  HampspkeHus.  [lorpeOHOCTh B akTMBHOM — MOIIHOCTH
YAOBJIETBOPSETCS NEPBUYHBIM JIBUraTelleM, KOTOPbIM JOKEH COOTBETCTBOBATH
JUTUTENIbHOW MaKCUMaJbHOM MOLIHOCTH I'€HEepaTopa W BBIACPKHUBATH MUKOBBIE HAOPOCHI
aKTUBHOM Harpy3ku 0€3 Ype3MEpHOro M HEJOMYyCTUMOIO YMEHBIIEHHUS CKOPOCTU
BpalLEeHHS.

Ilepen TeM, Kak NpHCTynaTh K BBIOOPY OOOpYIOBaHUS, JOJDKHBI OBITH OIpPEENICHBI
XapaKTEPUCTUKU MOJTHON Harpy3ku. XapakTepUCTUKH JIF00O0M MMOIHON HArpy3Ku:

e HAI'PY3KA IIPU IIEPEXO/JHOM ITPOLHECCE
e HAI'PY3KA B YCTAHOBUBIHIEMCHS PEKUME

Kpowme Toro, npu Beibope renepatopa st KOHKPETHOW Harpy3KH Ba)KHO OIPEICIIUTh:

MNOCJIEAOBATEJIBHOCTD ITPUJIOKEHU A

IlonHas Harpys3ka Jydlle BCEro HAaXOAWUTCS C IOMOULIbIO CIEAYIOLIEH IMPOLELYpPHI.
JlomkHa ObITh YCTaHOBJIEHA MOCJIEIOBATENLHOCTD, B KOTOPOW HAarpy3Ka MpHUKIIabIBacTCs
K TeHepaTopy, KaxJI0e U3MEHEHHE Harpy3KH TOJDKHO OBITh pa3jioKeHO Ha MepexoHON
MpOLIECC M YCTaHOBUBILIEECS 3HadeHHE. 3aTeM oOliee BO3JEHCTBUE HArpy3KH MOKHO
MIPOCYMMHUPOBAThH ISl OMpPEACIICHUs, KaKyl0 MOIIHOCTh JOJKHA MMETh T'€HEepaTOpHas
YCTaHOBKa ISl YJIOBJIETBOPEHUSI MOTPEOHOCTEH TaHHBIX HArpy30K.
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HPOLEAYPA BBIBOPA 'TEHEPATOPA
J151s BBIOOpa MOIITHOCTH T'€HEPATOPHOM YCTAaHOBKH PEKOMEHYETCs CIeAyolas Mpoueaypa.
Ota nporeaypa pydHoro Beidopa 6azupyercs Ha TPA®UKE HAT'PY3KHU u TABJIMLE
ONNPEAEJIEHUA MOIIIHOCTHU 'EHEPATOPA.

1. CBEAUTE HAI'PY3KHU B I'PA®UK HAI'PY3KHU

? \r I'padux 1HarpviIku
Harpysxal Harlflyax Harpwvska | Motop 3 kBt
2 Harpvaka 2 Motop 4 xBr

2. ONPEAEJIUTE IOCJIEJOBATEJBHOCTb HAT'PY30K

Onpeaenure MociaeI0BaTeIbHOCTh HATPY30K, HAMIUTE HAWITYUITyI0 BO3MOKHYIO
nocienoBarenbHOCTh. 3anonautre TABJIMITY BBIBOPA 'EHEPATOPA js kax o
CTYTICHU Harpy3KH.

b ).

}’ \? CTYIClD 1 ?
Harpvaka Harpvaka

z 1 CTvynclL 2 7

3. OIIPEAEJIMTE UHAUBU/YAJIBHBIE XAPAKTEPUCTUKU HAI'PY30K
[Ipoananusupyire KaxkIbli 3JIEMEHT HArpy3KHU U OIPENEIIUTE NEPEXOAHBIE U YCTAaHOBUBIINECS
XapaKTEPUCTUKU Ka)KI0T0 JIEMEHTA.

HE!I']JYBKE! B ¥OTANNOBHBIOCMOS PCHHMC

!
’ Harpvaxa B MCPCXOANGM POKHME
CTW(‘];
1Iarpy3kH +
1 ‘ Harpyaxa B ¥CTAHOBMBIICMO PCKHME

Harpyaka B MCPCXOANGM POKHME

4. HAUJIUTE MOJHYIO HATPY3KY KAXKIOW CTYIIEHA

[Ipocymmupyiite noTpeOHOCTH KaXKa0H Ha;pyaqul B [IEPEXOJHOM U YCTAaHOBUBILEMCS PEKUME.

X KBT vCTanaBHMBIICHCT PO ™M A KBT ¥CTaloBHBIICHCH poikHM
Y kBT NopeXaAlEIH Npolece B kBT ncpexoalibli npoucoc

5. BBIBEPUTE 'EHEPATOPHYIO YCTAHOBKY

Haiinute reHepaTtopHyio yCTaHOBKY, CIIOCOOHYIO YAOBJIETBOPUTH MOTPEOHOCTH HArpys3Kku B
YCTAaHOBUBILIEMCSI M IEPEXOJHOM pekMMax. IIpy 3TOM BO BHHMMaHWE IOJDKHBI IPUHHUMATHCS
HKOHOMHMS TOIUIMBA, MUHHMMAaJbHbIE HArpy304HbIE MOTPEOHOCTH M BO3MOXKHOE B OyAyIIeM
yBeln4eHue Harpy3ku. O030p mociae0BaTeIbHOCTH HArpy30K MOXKET OBITh TakKe MOJIE3EH JUIs
OIIPEJIETICHUS HUKHUX CTYIIEHEH ITI0JTHOW aKTUBHOM HArpys3KH.
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KPATKOE U310 KEHHUE IMTPOLEAYPbI OIIPEAEJIEHUA MOIIIHOCTHU

lmar — CBectH Harpy:nm B IpauK HATPY30K M 0XaPAKTEPU30BaTh KAXKIYI0
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1. CYMMHUPOBAHUME HAT'PY3O0K B I'PA®UKE HAI'PY30K

3aHecuTe Bce HArpy3KH, KOTOpble OyIyT MOAKIIOYEHBI K T€HEPAaTOPHOIl yCTaHOBKE, B
rpaduk Harpysku. Onpenenure s KaKI0OW Harpy3Kd THIT, HOMHUHAJIBHYIO MOIIHOCTh H
KOJIMYECTBO eluHULl. Ilepeuncnary Harpy3Ku MOXHO B JIFOOOM MOPSAKE, HO KKAOU U3
HUX JTOJIKEH ObITh IPUCBOECH HOMED.

I'PA®PUK HAT'PY3O0K
Ne ONUCAHUE TUI HOMMHAJIbHAS | KOJTUYECTBO
HATPY3KM | HATPY3KH | HAIPY3KM | MOIIHOCTbD EJMHUILL
ITPUMEP
I'PA®UK HAT'PY3O0K
Ne ONUCAHUE TUI HOMMHAJIbHAS | KOJTUYECTBO
HATPY3KM | HAIPY3KH | HATPY3KM | MOIIHOCTD EJMHUILL
1 JBUTATEJIb MOTOP 5JLC. 1
BEHTWIATOPA
2 HACOC MOTOP 7JLC. 1
3 HACOC MOTOP 25 JI.C. 1
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2. OIMTPEJAEJIEHUE ITOCJIEJOBATEJIBHOCTHU HAT'PY3O0K
B HekoTophIX ciydasx He ObIBaeT BHIOOpPAa B OTHOIICHUHU CTYNEHEH Harpy3ku. B apyrux
€CTh BO3MOXKHOCTH BBIOOpa TIOCJICIOBATCIILHOCTH TPWIOKCHHS HATPY3KH IS
NpUMEHEHHUs 00JIee YKOHOMHYHON TeHEpaTOPHOI ycTaHOBKU. BooO1ie, ecTh Tpu moaxona
K OTIPENIEIICHUIO TIOCIIEIOBATEIIEHOCTH HATPY3KH.
OJ/IHA CTYIIEHb, OTHOBPEMEHHBIN ITYCK
OpuH pacpoCTPaHESHHBIH MOIX0]T COCTOUT B JAOIMYIIEHUH TOTO, YTO BCE TOKIIOYCHHBIC
HArpy3KH 3allyCKalOTCs OJHOBPEMEHHO HE3aBHCUMO OT KOJIMYECTBA HCIOIb3yEMbIX
BBIKJIIOUATeNed. DJTO JOMYyIICHHE BCErjaa MPUBOAUT K BHIOOPY Hanboiee MOIIHOM
TCHEPAaTOPHOU YCTAaHOBKH.
OJJHA CTYHEHDb, C KOO®OPUIIMEHTOM PABHOBPEMEHHOCTH
DTOT NOAXOI TOMOO0CH NpEIbIAYIIEMY, 3a HCKIIOUEHHEM TOr0, YTO BBOJUTCS
KO3 (UIMEHT pa3HOBpeMEHHOCTH OKojo 80% JUIsi yMEHBIEHUS OOIIEH ITyCKOBOM
MOJTHOW M aKTUBHOW DHEPTUU IyTeM IMPHUMEHEHHS aBTOMATHYECKUX CHUCTEM IyCKa B
000pyTOBaHUU HATPY30K.
MHOTI'OCTYHNEHYATASA NOCJIEAOBATEJBHOCTD
[TocnemoBarenpbHOE BKIIOYEHHWE HArpy30K IIO3BOJISIET HCIOJIB30BATh TEHEPATOPHYIO
YCTaHOBKY MEHBIIICH MOIITHOCTH.

BaxHo moMHUTH cileayromiee:

e Kaxnas CTyleHb Harpy3Ku yBEJIMYHMBAET CIOXHOCTh U, CJIEA0BATEIBHO, CTOUMOCTh
KOMMYTaIlMOHHOTO 000PYOBAHUS U CUCTEMBI YIIPABICHHSL.

e [lyckaiiTe camblif 0OJIBIION ABUTaTENb MOCIEIHNUM.

e BxiroyaiiTe akTUBHYIO Harpy3Ky IIEPBOM, 3aT€M JIBUIATEIIN.

e BxirowaiiTe aBTOMaTHuUecKue CUCTeMbl Oecmnepeboiinoro mnuranus (ABII) B
nocyenHo odepens. ObopynoBanne ABII 0O0BIYHO YYBCTBUTEIHLHO K W3MEHEHHIO
4acTOTbl, OCOOEHHO K CKOpOCTH ee u3MeHeHHs. [IpenBapuTenbHO HarpyKeHHas
reHepaTopHasi ycTaHoBKa Oyzaer Oosiee ycToiluMBa Hpu IpuUeMe Harpy3Kkud B BHJE
ABIL

e Harpy3ka TpexdaszHoro reHepaTopa JODKHA OBITH 1O BO3MOXHOCTH TOPOBHY
pasneneHa 1o ¢azam.

e Bxuiroyaiite HauOOMBIIYIO HATPY3KY B MOCIEIHIOI OYepeb.

[Tocne TOro, kak pemieHHe IO IOCIENOBATEIbHOCTH OYAYT NPUHATHI, JOKHBI OBITH
3aIOTHEHBI TAOIHIIBI CIIEAYIOMUM 00pa3oMm:

I. 3aBenure mida kaxaoi ctynenu Harpysku TABJIMITY BBIBOPA 'TEHEPATOPA.

II. Buecure HOMEP HAI'PY3KU u3 [PA®UKA HAI'PY3KU B
coorBercTByomyto TABJIMIY BbIBOPA 'EHEPATOPA.

I1I. Buecure KOJIMYECTBO Harpy3ku kaxaoro suaa B kaxayo TABJINIY
BbBIBOPA TEHEPATOPA.
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3. ONPEAEJEHUE NHAUBUJAYAJIbHBIX HAT'PY30UYHbBIX XAPAKTEPUCTHUK
B o0miem cityyae Harpy3K# COCTOSIT U3 TPEX KOMIIOHEHTOB.

e YCTAHOBUBHIASICA COCTAJIAIOIIASA HATPY3KHU

VYkazbIBaeTcsl B TA0NIHIE TEXHUYECKUX JAHHBIX 3JIEMEHTa KaK HOMHUHAJIbHAS [TOJTHAS U
aKTUBHasi MOIHOCTH. Harpy3ka B yCTaHOBHUBILEMCS peXKUME MOTPeOIsSeT MOCTOSHHBIH 110
BEJIMYMHE TOK U, TAKUM 00Pa30oM, CIIOCOOCTBYET POCTY TeMIIEpaTyphl TeHepaTopa.

e [IEPEXOJHAS COCTABJ/IAIOIIASA HAT'PY3KH

HexoTopsle Harpy3kHu, Takue, Kak BUTAaTEIN, UMEIOT PA3IIMYHBIC XapAKTEPUCTUKH B IIEPUOLT
IycKa U B epuoj padoTel. J[Burarenu TpeOyroT O0JIbIe SHEPTHH I TyCKa, YeM JIJIs
HoJ/IepKaHusl UX paboThl. DTO TpeOyeT NPUMEHEHNUS CIIEHUAIBHBIX ITyCKOBBIX YCTPOHCTB
WK OOJIBIINX T€HEePaTOPOB.

e HEJIMHEMHASI COCTABJISIIOIIAS

DTO HArpy3KH, MOTPEOJICHHE TOKA B KOTOPBIX MTPOUCXOAUT B OJTHOM ONPECICHHONW YacTH
KpUBOU HampspkeHus. HeanmHennas cocTaBisiomas Harpy3Ky IpEensTCTBYET IPOTEKAHUIO
TOKa HArpy3Kd B TCUECHUE ONPENEICHHON YaCTU NIEPUOAA IEPEMEHHOTO HANPSKEHUS, U
MO3BOJISIET EMY Teub BO BpeMs Apyroil. HemuHeliHble Harpy3ku nCKaxarT (opMy KpUBOH
TOKa, BEIpabaThIBAEMOr0 FEHEPATOPOM U YBEIMUUBAIOT HAarpeB OOMOTOK.

e Jlna YCTAHOBUBIIUXCS u HEPEXOJAHBIX Harpy3okx HEO0XOAMMO ONpPEAeInTh
BEJIMYMHY KaXJOU U3 CIEAYIOIUINX XapaKTePUCTHK:

IHOJIHASA TYCKOBASA MOIIHOCTDb, kBA “SkVA”
(SKVA* nmpumeHnsieTcs B aHanu3e
Harpy3oK ISl 3JIEKTpOABUraTese)

ITYCKOBASI AKTUBHASA MOIIIHOCTD, kBt “SkWw”

IHOJIHAA MOIIIHOCTDH B “RkVA”
YCTAHOBUBIIEMCH PEJKUME, kBA

AKTUBHASA MOIIIHOCTH B “RkW”

YCTAHOBUBIIEMCH PEKUME, kBt

a B cydae Hanmuuns snemMenToB HEJIMHEMHOM HATPY3KH Hy’KHO ONpeaenTh TaKKe
BEJIMYMHY:
AKTUBHAS MOIIHOCTb I'EHEPATOPA, kBt “GkW”

[Ipu onpeneneHny 3TUX BETUYHUH U1 HEKOTOPBIX Harpy30K MHOTAA HEOOX0IUMO TaKXKe 3HATh
K03((PUIMEHT MOIITHOCTH U TIPH MOJKITIOYSHNN HATPY3KH K TeHEpaTopy, M KOTAa TeHepaTop
HaOupaeT 00OPOTHI.

IYCKOBOH KO3®PUIMEHT MOIIIHOCTH “SPF”

KO2®PUIHUEHT MOIIIHOCTH B “RPF”
YCTAHOBUBHIEMCSH PEXKUME
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OJHO®DPA3HAS HATPY3KA B TPEX®A3HbBIX CUCTEMAX

Harpy3ku ™Moryt OBITh TPWJIOKEHBI K OJHOW WM K TpeM (a3zaM reHepaTopHOI
ycTaHOBKH. Tpexdas3Has Harpyska, KOTopas MoTpeOssieT paBHbIE TOKH U3 KaXXIOH (as3bl
reHepaTOPHON yCTaHOBKH, Ha3bIBAETCs cOaJaHCUPOBaHHOM.

OnHodaszHble HArpy3KH J0JKHBI OBITH PACIPEeNIeHbl 10 BO3SMOXHOCTH MIOPOBHY MEXIY
BCEMH TpeMs (azaMHi T'€HEPaTOPHOW YCTAaHOBKH IJISi TOTO, YTOOBI 0OECHEeUUTh IMOJTHOE
UCMOJIb30BAaHUE €€ HOMHMHAJIbHON MOIIHOCTH (aKTMBHOM M TOJHOM) M OrpaHUYMTh
HebOanaHc HampspkeHWd. Hebamanc HanpspKeHMH BO3HHMKAET B Pe3yJIbTaTe 3HAYUTEIHHO
OosbLIel HAarpy3KH OJHOM WM ABYX (pa3 1o CpaBHEHUIO C IpYroil/ Ipyrumu.

HecOanancupoBaHHas Harpy3ka OpUBOJIUT K MOSBICHHUIO TOKa B HEUTPAJIbHOM IPOBOJE.
DT0 HEOOX0IMMO UMETh B BUJY NPH OIPEIEICHUH CEUEHHS] HEUTPaJIbHBIX IPOBOJIHUKOB.

Crnenyroe peKOMEHIAIMK JTO0JDKHBI MPUMEHSATHCS MPHU ONpPEAEICHUN MaKCUMalbHON
HecOaTaHCUPOBAHHOM Harpy3kH (pa3HHUIIBI Harpy30K pa3HbIX (az), KOTOpas MOXKET ObITh
MIPUJIO’KEHA K TeHEPATOPHOU yCTaHOBKE.

e B CJZIYYHAE, ECJIM HAT'PYXEHA TOJIbKO OJHA ®A3A, A JIBE
JIPYTUE HE HAT'PYXXEHBI - MAKCUMAJIbHASI HATPY3KA 2TOM
®A3bl HE JOJKHA IIPEBBIIIATH 90% HOMMHAJIBHOI'O
®A3HOI'O TOKA.

e B CJIYYAE, ECJIU OJHA ®A3A HAI'PYXKEHA OJHO®A3HOM
HATPY3KOM, A OCTAJIBHBIE ®A3bl HAI'PY)KEHbI HE MEHEE
YEM HA 10% KAXIASA — MAKCUMAJIbHASI HATPY3KA 2TOH
®A3bl HE JOJI’KHA IIPEBBIINATH 100% HOMMHAJIBHOI'O
®A3HOI'O TOKA.

INNEPEK/IIOYEHUE TPEX®A3HBIX TEHEPATOPOB U151 OJHO®A3HBIX

HAT'PY30K
B cnydasx, xorja Harpyska MOJHOCTbIO COCTOUT M3 OAHO(A3HBIX HArpy30K, BO3MOXHO
COCJMHUTH BBIBOJIBI TE€HEpaTopa TakuM oOpa3oM, uToOBbl oOecmeuyuTh oOnHO(pa3HOe
nutanue. [Ipu sTomM nomycTuMass MOUIHOCTh HAarpy3Ku TeHepatopa cHuxkaercs. Kpome
TOrO, 3TO MEPEKIoYeHHne TpeOyeT HaJUuus HECTaHIAPTHBIX CUCTEM YIIPaBICHHUS U
n3Mepenuit. JlJis mepexioueHusi TeHepaTtopa B ogHO(a3Hyl cxemy oOpamaiTech K
U3TOTOBUTEIIO.

[Tpu mepecoeaMHEHNH HY>KHO COOJIIOJATh OOJBIIYI0O OCTOPOXKHOCTH, TaK KaK B CiIydae
HENPaBWJILHOTO COSAMHEHUS MOTYT MPOU30UTH Cepbe3HbIE OBPEKIAECHUS 0OMOTOK.



e [Tpou3BoaCTBO 190
DIIEKTPOSHEPTHU

4-32

HAI'PY3KH B YCTAHOBUBIIEMCS PEXKUME

Lonyyume samy unghopmayuro o nazpysxe

‘ HomunaneHast MOIIHOCTH ‘ B Barrax

Jlna pesuctusHbIx Harpy3ok B YCTAHOBHUBILIEMCS PEXXUME, Takux, Kak:
e OCBEUIEHME, BBIINIOJIHEHHOE JIAMIIAMHU HAKAJINBAHUSA
e [IEYH

TaK Kak KO3 PUIHMEHT MOIITHOCTH = 1

SkVA = RkVA

SkW = RKkW

HomuHanbHash MOIIHOCT TeHEpaTopa JaeTcs s Harpy3oK, HMEIOUIMX KO3((UIIMEHTHI
mormHoctH Mexay 1,0 u 0,8. Ecnu o0mmii k03¢ (UIIMEHT MOIIHOCTH Harpy3ku Menbine 0,8,
MOIMHOCTh OAHHOTO I'CHCPATOpa AOJIKHA GBITB YMCHBIIICHA B COOTBCTCTBUU C HMHCTPYKLIUAMU
TIPOM3BOTUTEIIS.

Jlnst Harpy30K ¢ OONBIIMMHI UHAYKTUBHBIMU dJIeMEHTaMU KOA()(PHUITUEHT MOIITHOCTH MOXKET OBITh
MensbIre, gem 0,8.

Bce HOMuHaNBHBIE XapaKTEPUCTUKU TeHepaTopa JatoTcs i koddduuuenta mourHocTtH 0,8.
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XAPAKTEPUCTUKHU OCBETUTEJbHOMW HATPY3KHU

Tonyyume smy ungopmayuro o Hazpysxe

HomMuHaIbHAsI MOIIIHOCTL | B BaTTax

OCBCIIICHUSA

bansacrHas Harpy3ka ocBeliedus | B Barrax

TexHo10rusl OCBELCHUA Hutb HakaauBaHus
JlaMnibI THEBHOTO CBeTa
I'azopa3psaHoe
IHapsbl pryTH
Hartpuesbie 1amnbl
MeTa/lsIn3MpOBaAHHBIE NAPBI

IIpumenenue IIpoBepurts 115 Koppekunu ko3¢ duuuenrta
MOIIIHOCTH

OcBerurenbHble Harpy3ku TpeOYyIOT CHAaO0KEHUS CTaOWIbHBIM II0 BEJIMYMHE HANPSHKEHUEM.
IMPOCAAKHN HAIPAXKEHMUS, xak pe3ynabTar AEHCTBUSA APYTUMX Harpy3ok, HPUBOAMT K
YMEHBUIEHHUIO SIPKOCTU U MUTaHUI0. OOBIYHO JOMyCKaeTCs sl OOJIBIIMHCTBA THIIOB OCBELICHMS
30-nporeHTHas IPOcagKa HapsyKEHUsI.

Ocgemenne JAMIIAMUA THEBHOI'O CBETA 1omxHO OBITH TIIATEIBHO MPOIYyMaHO. DTOT
THUI OCBETUTEJIBHBIX NPUOOPOB 00J1a1aeT CIEAYIOIUMHI HEeXeNaTeIbHbIMU CBONCTBAMU:
e MN3HAYAJBbHO HU3KUM KOIPOPUIIMEHTOM MOIIHOCTHU, PABHBIM
MMPUBJIU3UTEJIBHO 0,5
e BBICOKHUM COJEPKAHUEM TPETHE TAPMOHHUKHU B TOKE

KoaddummeHT MOIHOCTH Harpys3Kd, COCTOSIIECH W3 JIaMIl JTHEBHOTO CBETa, JIOJKEH OBITH
ckoppektupoBaH 10 3HaueHus 0,9. Ecny nammbl JHEBHOTO CBETa COCTAaBIISIIOT 00JIbIIYIO 10JII0
OT BCeH HArpy3KH, TapMOHHUKH, IPUBHOCHUMBIE CTAPTEPHBIMHM LEMSAMH, MOTYT BBI3BaTh
U30BITOYHBII TOK B HEWTpaJbHOM IPOBOJAE C MOCIEIyIOIMM HarpeBoM. B sToM ciyudae
oOpaiaifTech 3a COBETOM K IIPOU3BOIUTEISM.

DTOT TUM OCBEIIEHUS MCKAXAeT HANPSHKCHHE NMHUTAHHS CBOMMH JIPOCCENsIMHU/CTapTepaMu. DTH
namnbl reHepupyloT 10 30% Toka TpeTbeil rapMOHUKHU. J[ake B XOpPOIIO CHPOEKTUPOBAHHBIX
EeTsIX OCBEIICHUS, I/Ie Harpyska cOallaHcHpoBaHa 1Mo (as3am, TOK TPeTheil rapMOHHUKH OyIeT
N00aBIIATHCS B HEUTPAJIbHBIN MPOBOA. DTO MOXKET UMETh CEPbE3HbIE MOCIIEICTBUS ISl CUCTEM, B
KOTOPBIX TPAAULIMOHHO HUCIIOJIb3YETCSl HEUTpanbHbBIN MPOBOJI OJOBUHHOIO CEYEHHUS.

Koaddunment narpy3sku HATPUEBBIX u TA3OPA3PSAIHbBIX JIAMII Takxe T0/DKEH OBITh
CKOPpPEKTUPOBAaH. DTH JIaMIIbl BKJIIOYAIOTCA XOJIOAHBIMHU, a 3aT€M HArpeBaloOTCS B TEUYCHUU
ONpENIEICHHOTO BpeMEeHW. B TeueHuH mepuoja 3amycka YCTPOMCTBO —KOMIIEHCAIlUU
kod(ddurmenta MomHOCTH OyAeT JeHCTBOBaTh Ha TEHEpAaTOp B KAadeCcTBE HArpy3KH,
onpezaenstonei KodGGUIMEHT MOITHOCTH (CM. pa3fiell 0 eMKOCTHBIX Harpy3kax). BaxkHo uMersb
9TO B BUJy NIPU aHAJIU3€ HArpy3Ku Ha reHeparop. Eciu 3ToT TN Harpy3ku npeoOiaialonuil nin
€MHCTBEHHBIN, 00pPaTUTECh K MPOU3BOAUTENIO MPUOOPOB OCBEIICHHS C MPOCKOON YMEHBIIUTH
BEJIMUMHY KOMIEHCAMH KO3 PHUIIMEHTa MOITHOCTH. DTO YaCTO MOKET OBITh CIEIAHO JUISl JIAMIT
3TOro Tuma 0e3 3aMETHOTO YMEHBIICHHS CBETOOTIA4H, HO C yBEIWYCHHEM TOKa, W HWHOTIA
MIPUHOCUT HEKOTOPbIE MPEUMYIIECTBA MPU BIOOpE reHepaTopa.
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J171s Bcex OCBETUTENBHBIX HArpy30K:

RkW = CYMMA HOMHUWHAJIBHBIX MOIITHOCTEHR BCEX JIAMII X
BAJUIACTHBIX COITPOTHUBJIEHUI

I[J'I}I CIIpaBKH, THIIOBLIC OajacTHBIE COIIPOTUBJICHUS IJIS JIAMII:

JIAMITA BAJIVIACTHOE COITPOTHUBJIEHHUE
48-morimoBas T-12, 40 Br, 10 Bt
C Mpe/IBapUTEIbHBIM HaIrPEBOM
48-mroiimoBast T-12, 40 BT, ¢ ObICTPBIM ITyCKOM 14 Br
JIromuueciieutHas 40 BT ¢ BBICOKOI cBeTOOTIAUEH 25 Bt
PryTHas, 100 Br 18 —35Br
PrytHas, 400 Bt 25—-65 Bt

TABJINLA 4-5 TUIIOBBIE BAJIJIACTHBIE COITPOTUBJIEHUA J1JI5 JIAMII
PA3JIMYHBIX TUIIOB

JI71s1 BceX THIOB OCBETUTENILHON HArpy3KH, 32 UCKIIIOUEHHEM Tra30pa3psIHbIX ¢ BRICOKOMH
MHTEHCUBHOCTHIO pa3psiaa (HID):

SkW = RKkW
N3-3a myckoBbIX XapakTepucTuk jgami HID npumem:
SkW = 0,75 x RkW

Ecnu He u3BecTHO MHOE, IPUMEM CIEAYIOIIUE MMyCKOBbIe U paboune Kod(h(HUIIUEHTHI MOIIIHOCTH
JUTSL CJIETYIOUTUX TUIOB OcBelleHus. OTcro1a MOryT ObITh orpezenenbl 3HaueHus SKVA u SkW.

THUII OCBEIIEHU S SPF RPF
JlaMIbl JHEBHOTO CBETA 0,99 0,95
JlaM1e1 HakanMBaHUSA 1,00 1,00
HID 0,85 0,90

TABJIMIA 4-6 TUIIOBBIE KOY®PUIMEHTHI MOIIHOCTHU OCBEINEHUSA

XapakTepUCTUKHA OCBETHTEILHBIX HArPY30K COOPAHBI B CICAYIONICH Ta0HIIe:

XAPAKTEPUCTHUKU HAT'PY3KH JJIs1 OCBEIIEHUS HAXOIUTCA 11O
CJEJIYIOIEN ®OPMY.JIE

SkW Jlnsa Becex BunoB kpome HID = RkKW
Jnsa HID = 0,75 RkKW

SkVA SkW / SPF, SPF u3 tabmumpr 2

RkW HOMMHAaJIbHAsI MOIITHOCTh OCBEIIICHUS IIITIOC
OayutacTHaAsE MOLTHOCTE U3 TaOIuIs! 1

RkVA RKW / RPF, RPF u3 tabnuisr 2

TABJIMIA 4-7 XAPAKTEPUCTUKH OCBETUTEJIBHBIX HAI'PY30K
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XAPAKTEPUCTUKH OJJHOPA3ZHBIX ACHHXPOHHBIX IBUTATEJIEHN B
KAYECTBE HAI'PY3KHU

Honyyume smy ungopmayuro o Hacpysxe

HomuHajJbHasi MOIIIHOCTH ABUTIaTEs \ B JI.C./ kBT \

ACHHXpOHHBIE JBHTaTeNd MOTPEONSAIOT OOJBIIE TOKAa MPU IyCKEe, YeM BO BpeMsi pabOTHI.
Bonbioi Tok mpu mycke ABUraTesis Heo0X0IuM AJis BO30Y KICHHsI B HEM MarHUTHOTO TIOJISI.
Opnoda3Hple aCHMHXPOHHBIE JBUTATeNd HE OO0JIAJalOT CBOWMCTBOM  camo3amycka W,
ClIeIoBaTeNIbHO, TPEOYIOT MPUMEHEHHs OCOOBIX METOJOB IyCcKa. OTH METOAbl ITycKa
UCTIONB3YIOTCS TIPU KIIAaCCU(PUKALIUU OTHO(PAZHBIX IBUTATEIICH.

e ACHUHXPOHHBIE JIBUTATEJIM C PACHIEIUIEHHOM ®A3011

e JIBUTATEJHU C KOHJAEHCATOPHBIM ITIYCKOM

e JIBUTATEJIH C KOHAEHCATOPHBIM BO3BYKJIEHUEM, TIYCKAEMBIE C
MOMOIIbIO KOHAEHCATOPOB

e KOHJIEHCATOPHBIE IBUTATEJIM C PACHIEIUIEHHONW OBMOTKOW

OnnodaszHple aCHHXPOHHBIE JBUTATENIM OOBIYHO MMEIOT MOIIHOCTH MEHEe OJHOMU
gomaauHoN cunbl. OJHAKO CyMMapHOE BO3JEHCTBHE MHOXKECTBA MajbIX JABUTaTeNel
JIOJDKHO YYUTBHIBATHCS MIPU BBIUUCIICHUHN TIEPEXOIHBIX MTPOIIECCOB B HArpy3Ke.

Jlns cipaBok ucnonb3yiTe s ogHodasHeix asurareneit 3auenus SkVA, SkW, RkVA u
RkW nmmst cooTBETCTBYIONIMX HOMUHAIBHBIX MOIITHOCTEH U3 HMYKECIIEIYIOMIEH TaOIUIIbI:
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TABJIMIIA 4-8 XAPAKTEPUCTUKHA OJHO®A3HBIX JIBUTATEJEA

MOILHOCTbD, | MOIIIHOCTh, | RKW RKVA SkVA SkW

KBt J.C.
PACHIEIVIEHHAS ®A3A
0,124 1/6 0,3 0,5 3,5 2,8
0,187 1/4 0,4 0,6 4,8 3,8
0,249 1/3 0,5 0,7 5,6 4,5
0,373 12 0,7 0,9 7,7 6,1
KOHJIEHCATOPHBIN MYCK/ MTHAYKIIMOHHAS PABOTA
0,124 1/6 0,3 0,5 2,6 2,0
0,187 1/4 0,4 0,6 3,3 2,6
0,249 1/3 0,5 0,7 3,9 3,1
0,373 12 0,7 0,9 5,3 4,25
0,75 3/4 1,0 1,25 7,1 5,7
0,746 1,0 1,2 1,6 9,5 7,6
1,119 1% 1,6 2,0 14,25 11,4
1,492 2,0 2,2 2,7 19 15,2
2,238 3,0 3,3 4,1 28,5 22,8
KOHJIEHCATOPHBIN MYCK / KOHAEHCATOPHASI PABOTA
0,124 1/6 0,3 0,5 2,8 2,3
0,187 1/4 0,4 0,6 3,8 3,0
0,249 1/3 0,5 0,7 3,6 2,9
0,373 12 0,7 0,9 5,9 4,7
0,75 3/4 1,0 1,25 8,0 6,4
0,176 1,0 1,2 1,6 10,6 12,7
1,119 1% 1,6 2,0 16,0 12,7
1,492 2,0 2,2 2,7 21,2 17,0
2,238 3,0 3,3 4,1 31,8 25,5
MOCTOSTHHO PAIIENJIEHHBIE KOHAEHCATOPHBIE

0,124 1/6 0,3 0,5 1,0 0,8
0,187 1/4 0,4 0,6 1,5 1,2
0,249 1/3 0,5 0,7 2,0 1,6
0,373 12 0,7 0,9 3,0 2,4
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XAPAKTEPUCTUKHU TPEX®A3ZHBIX ACUHXPOHHBIX JIBUTATEJIEN B

KAYECTBE HAI'PY3KHU

Ilonyyume smy unghopmayuro o nazpyske

HoMuHajabHasi MOIIHOCTD ABUTATEJIA B J.c./ KBT
Meroa nycka 3Be3na/ TpeyroJbHUK
PeocraTHbIil
PeakTopHblii

ABTOTpaHC(HOPMATOPHBIH

Ctynensimu 00MOTKH

IIpsAMBIM BKJIOYECHUEM

IIpumenenue

IIposeputs Ha PETEHEPATUBHY1O
OBMOTKY

JOITYCTUMOE OTKJIOHEHUE
YACTOTDI

JOITYCTUMOE OTKJIOHEHUE
HAIPSAOKEHUA

+/-5%

+/-10%

TABJIMNLA 4-9 JOITYCTUMBIE OTKIIOHEHUSA YACTOTbI U HAITPAKEHUSA
TPEX®A3HOI'O JIBUTI'ATEJIA

TpexdasHple ABHTATEIM BBI3BIBAIOT OOJBIIE BCEro MpoOJieM IpH BBIOOPE TEHEPATOPHOU
YCTaHOBKH.

ACHHXpPOHHBIE JBHUTATENIH MOTPEOIAIOT MPHU cTapTe OONbIINE TOKU, YeM MpH padote. bomproit
TOK IIpU IIYCKC ABHUIaTCIIA H€O6XOI[I/IM JJIsL B036Y)KI[€HI/I$I B HEM MAarHuTHOro moisd. Ecim
TeHepaTop HE MOXKET 00eCleYuTh JOCTATOUHYIO BEIMYMHY IYCKOBOTO TOKa, JBHUTaTelb OyAeT
BpAIaThCs C HEOOJBINONW CKOPOCTHIO C OOJBITUMH TOKAaMH B OOMOTKaX, KOTOPHIE B CBOIO
ouepelb MOTYT MPHUBECTH K TOMY, 4TO JBUTaTelb croput. OObUHO Tpexdas3Hble IBUraTeNld
UMEIOT OOJIBILYI0 MOIIIHOCTb, YEM OJHO(a3HBIE.

Jns ymenbiieHust 3¢ ¢dexra OONBIIMX ITyCKOBBIX TOKOB, OOBIYHO MOTOPBI KOMIUIEKTYIOTCS
CTapTEPHBIMU JBUTATCIISIMHU.

HYCK MpsAMBIM BKJIIFOUCHUCM, KaK IIOHATHO U3 Ha3BaHUs, IPOUCXOAUT MOAKITHOUCHUCM JABUTATCIIA
Kk cetu. C Touku 3pCHHA ITYCKOBBIX TOKOB 3TO XyI[HII/Iﬁ BU IIyCKa. CTapTepHLIC JBHUIaTCIIN
CJIy’KaT IJIs1 YMCHBIICHUS ITYCKOBBIX TOKOB IIPpH IIPSIMOM ITYCKE.
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ITYCKOBBIE XAPAKTEPUCTHUKH IBUT ATEJIEN

Hwxe npuBeneHbl THUIOBBIE XapaKTEPHCTUKU ACHHXPOHHOTO JBUTaTels, padOTAIOMIEro IpH
HOMMHAJIbHOM HAINPSDKCHUM IMUTAIOIIEH CETH; T.€. CETh AA€T MAJIEHBKYIO IPOCAAKY HAIPSKEHUS
IIPU IIyCKE ABUTATEIIA.

£ yez

—
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\ 0.8

3 / 0.6

Aoadldmmlem \

2 Mprrocts, .:;/ Harpy3K Q.4
W ﬁ /mrdl‘eﬂﬂ\

KoadpunnenTt Harpyzki (CABHE as)

MoMeHT, MOLIHOCTE, TOK {Ha eAHHHLY)

____,.-l"
MOMEHT HArpy3KH
1]
a 0.2 o4 05 0.8 1.6

CROpoCTh BpalleHns (Ha eAWHHIY)

U3 storo rpaduka Mbl BUIUM, YTO KOI(DPHUIIMEHT MOITHOCTH MOTOpa OUYE€Hb HU3KUU MPHU MyCKe.
CriocoOHOCTD BBIACPKATH MEPErpy3Ky AJIsi FeHepaTopa MepeMeHHOro ToKa JaHa B MHTEpBaJe OT
HYJISL 0 €AMHULIBI, YTO CIIPABEIINBO ISl JII0OOTO

JlaHHbIe TIeperpy3kd TeHepaTropa MEPEeMEHHOr0 TOKa SBISIOTCA JOMYyCTUMBIMU ISl JII0OOOTO
Kod(uImeHTa Harpy3kd B Juamna3zoHe oT HyJs 10 eauHunbl. Ecnu mammba nMeer 0a3oByrO
HOJKITIOUEHHYIO0 Harpy3Ky ¢ BBICOKUM KO3 UIeHToM MOIHOCTH (ckaxeM 0,9), To mpu mycke
neuratens (¢ xkodpdummeHToM MOImHOCTA OKoyo 0,2) 1y MpaBWIBHOW OIICHKUA BEITUYUHBI
BO3MOXKHOH TEpEerpy3KH CyMMAapHBIA KOd()(PHUIIMEHT MOIIHOCTH O0EUX HArpy30K JIOJDKEH OBITh
ompefieNieH C TIOMOIIBI0 CJOXKeHUs BeKTopoB. OJHAKO, MOCKOJIbKY B J3THX CIy4Yasx
apru(MeTHUECKOe CI0KEHUE BCETAa JaeT pe3ysIbTaT OONbLINIA, YeM BEKTOPHOE, TO JJISi IPOBEPKU
NEePErpy304HON CIIOCOOHOCTH MOXHO MPUMEHSATH apu(METHUECKOE CII0KEHNE Harpy30K BMECTO
BeKTOpHOTrO (BMecTo 3TOro [uist mosrydeHus TOUHOTO pe3yibTara MyTeM CIIOKEHHsS BEKTOPOB
MPUILIOCH OBl BBIYUCIIATH AKTUBHYIO U PEaKTHUBHYIO MOIIHOCTH).

Jlpyro#i BaKHBIM BOIIPOC — TpedyeMasi IMMKOBasi MOIIHOCTh IMePBUYHOTO aBuratesss. OHa MOXKeT
ObITh B TpH pasza OOJbIlle, YeM MOIIHOCTh ITyCKAeMOTO JBUraTelisi, W OHA JIOJDKHA
o0ecreunBaThCsl IEPBUYHBIM JIBUTATEJIEM, TIOKa 3aIlyCKaeMbIil 3yieKTpoMoTop He Habeper 80%
o0oporoB. Eciu nepBUYHBIN JABHraTelbh HE OYAET CIIOCOOCH pa3BUTh JOCTATOYHYIO JJISI ATOTO
MOIITHOCTh, DJIEKTPOMOTOP HAYHET MEJUIEHHO BpAIIaThCS CO CKOPOCTBIO, OIpEeesieMon
0amaHCcOM MEXKIy MOIIHOCThIO, pPa3BHBAEMOW IEPBUYHBIM JBUTATEIIEM, W MOIIHOCTBIO,
noTpedasieMoit  3mekTpoMoTopoM. OOBIMHO DJHEprus, 3amacaeMasl MaXOBHUKOM JTU3EIBHOTO
JIBUTATEIISA, TOCTATOYHA IS TOTO, YTOOBI PEHIMTh MPOOJIEeMy IycKa 3JICKTPOMOTOPA, MOIIHOCTb
KOTOpPOTO0 MaJjia M0 CPAaBHEHHUIO C MOIIHOCTHIO TEpBUYHOTO aBurarens. OIHAKO TPH ITyCKe
CPaBHUTEIBLHO OOJBIIMX JBHrATEICH TPYTHOCTH MMEIOT KOMIUICKCHBIM XapakTep, ¥ HE BCEr/a
OCO3HAETCS, YTO IEPBUYHBINA JIBHTATEIb B ITHX OOCTOSTEIHCTBAX MOXKET OBITH MPUIMHOU
MHOTHX HEYJIa4HbIX ITyCKOB!



e [Tpou3BoaCTBO 197
DIIEKTPOSHEPTHU

4-39

Cy1iecTByeT MHOXECTBO CIOCOOOB YMEHBUINTh TNTyOUHY MPOCAIKU HANpsHKEHHUS MPHU IyCKe
nsurateneil. Eciu mMeercs MHOTO MOTOPOB WIIM TPYII MOTOPOB, OUYE€Hb BaXKEH MPABUIIbHBIN
BBIOOp MOCJIEeI0BATENILHOCTH MycKa. [IpocThIM N3MEHEHHEM OCIIeIOBATEIbHOCTH IyCKa MHOT 1A
BO3MOXXHO YMEHBIIUTh HEOOXOIUMYIO0 MOIIHOCTh HCIIONIB3yeMOro TeHepaTopa. MOKHO Takke
pa3paboTaTh MaIIMHBI, MPEAHA3HAYEHHBIC CHEIUAIBHO JIs MycKa 3jekTponasurarencit. Ilo
CYIIECTBY, 3TO MAIIMHbl C MajblM PEAKTUBHBIM CONPOTUBICHUEM, KOTOpPHIE MOTYT HMETh
MEHBIITYI0 HOMHUHAJIBHYIO MOIIIHOCTB 10 CPAaBHEHHIO C TEHEpATOpaMH MEPEMEHHOTO TOKAa TaKOTO
e pa3Mepa, HO OBITh SKOHOMHYHBIMH B CiIy4ae, KOTJa Harpys3ka IOJHOCTBIO COCTOUT U3
JIBUTATENCH, IMyCKaeMBbIX MPSMBIM BKIIOUEHHEM. TeM HE MEHEE MPOCTOE HCIOIb30BAHNE
OOJBIIMX MAIIMH IS YMEHBIIECHUS MPOCAIKU HAMPSDKEHUS HEIKOHOMHYHO 1O CPaBHEHHIO C
HEKOTOPBHIMU BHJIAMH ITyCKa MPU MOHUKECHHOM HamNpsbKeHUH. (s onpesesneHus: mpuemMieMoro
TUNA TyCKa Ha TMOHIKEHHOM HAIpsHKEeHUH HEOoOXOJUMO THIATENBFHO MPOAHATU3UPOBATH
0COOEHHOCTH Harpy3ku. [lyCKOBOW TOK yMEHBIIAETCSs B KBAJAPAaTUYHOM 3aBHCHUMOCTH OT
YMEHBIIAEMOT'0 HalpsHKEHMSI, HO B TO € BpPEMsl U ITyCKOBOM MOMEHT YMEHBIIIAETCS B TAKOU K€
3aBUCUMOCTH. Clie1oBaTEIbHO, HY’KHO OCTOPOKHO MOAXOAUTH K PEIICHUIO UCTIOIB30BaTh METO/
CHIDKCHUS HANPSDKEHUS TPU MyCKe B CiIydyae Haau4us Jit000i BHICOKO MHEPIIMOHHOW HArpy3KHU.
Paznuunble METOIBI ITyCKa 3JIEKTpoIBUTaTeNel OyayT 00CyKIaThCsl B CIEAYIOIIEM pa3ee.
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OBBIYHBIE METO/bI IYCKA IBUT'ATEJIEA

HekoTtopeie MeTObI IMPOKO NPUMEHSIOTCS MIPH IyCKE ABUTATENEH. DTO ClIeyIOINe METObI:
e IIPSIMOM ITYCK
e ITYCK NEPEKJIFOUEHUWEM 3BE3JA-TPEYTI'OJIbHUK
e ABTOTPAHC®OPMATOPHBIN ITYCK

[Tpu onmcaHuu 3TUX METOJIOB MycKa Oy IyT MPUMEHSTHCS CIEAYIOIUE CUMBOJIBI:

1 = MOJIHBIM TOK Harpy3Ku reHepaTopa NepeMEeHHOr0 TOKa MPYU MaKCUMaIbHOU
HOMUHAQJIBHOUN Harpy3Ke

I, = paboumii TOK BUTATEINS IPU NOJTHON HAarpy3Ke

KBT,.,, = HOMHUHAaJIbHAs aKTUBHAs MOIIHOCTH IIOJHOM HAarpy3KH I€HEpaTOpa MEPEMEHHOI0O TOKa
kBT, = HOMUHAJIbHAsl aKTUBHASI MOIIIHOCTh JBUTATEIICH C MOJHOM HAarpy3Koil Ha Bally

S = OTHOILEHHE TPeOyeMOol MOLTHOCTH F'eHepaTopa K MOIIIHOCTH JABUraTesei

T, = IIyCKOBOW MOMEHT, TpeOyeMbIii JBUTaTEIIO

VL = JINHEHHOE HaIpSKCHUE

COSQ KOA(PGUITUEHT MOIITHOCTH HATPY3KU

KIJI  KIIJ aBurarens

Bce st MCTOABI ITyCKa UCTIOJIB3YIOT MPUHIUIT YMCHBIICHU A HAIIPSAXKCHU A, IIPUITOKCHHOI'O K
JABUT'aTCIIO.
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IMYCK IPSIMbIM BKJIIOYEHUEM

S ABHrareap u

-0 1 O
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TpexdgasHad ceTb o—v——c
IASKTPOCHADKEeHUA

—_—
c O

KoHTakKTOop

B sTroM cnywyae mosHOe HampspKEHHE BKIIIOYAeTCs MPsIMO Ha BBIBOABI ABHratens. OObIYHO
OOMOTKHM JBUTATENsl COEAMHAIOTCS B TpeyrojbHUK. [Ipm 3TOM pa3BuBaeTCs MaKCHMalbHBIN
IIyCKOBOM MOMEHT, HO TaKXe MOTPeOIsieTCss OUeHb BHICOKUH ITyCKOBOM TOK.

Pesrome

e ITYCKOBOMH TOK B 6 PA3 BOJIBIIIE PABOUYEI'O TOKA IBUT'ATEJISI C
MOJIHOU HATPY3KOMN
HexoTtopsie npon3BoauTeNN ABUTATENEH 3asBISIOT 7 — 8 — KpaTHOE MPEBBIIIEHUE ITyCKOBOTO
TOKa, U OJIA1 J'IIO6LIX BBIYUCJICHUU HeO6XO,Z[I/IMBI HpaBI/IJIBHLIe Fpa(i)I/IKI/I; OTCro1a
HCO6X0)II/IMOCTI) HepBI)IM OCJIIOM HOJ‘Iy‘II/ITI) IIOJTHBIC TEXHUYCCKUEC JAaHHBIC y
l'IpOI/I3BOL[I/ITeJ'I$I BHCKTpOI[BI/IFaTeJI}I.

e IEPEIPY30UHASI CHOCOBHOCTb TEHEPATOPA PABHA 2,5 HA
EJUHULLY.

Toraa mo ycnosusm nycka 2,5 1> 6 I,

OTCIOI[a MBI MOKEM ITOJTYYUTh OTHOLICHUC HOMHMHAJIbHOMN MOIITHOCTH I'€HEPpATOpPa K
HOMHMHAaJIbHOM MOIITHOCTHU MOTOpaA.

Tak kak I = KBTyy. / (\/3 VL coso) u I,,=kBT, /(\/3 VL, coso,)
Ml nonyunm 2,5 X KBTye,. = 6 kBT, /KI1/1

n, npusmvas KT apuratens passemv 90%, momyany

KBT,, = (6/(2,5%0,9)) x kBT, = 2,67 KBT,,

otHomenue S = 2,67

OTHoOmICHHsT JUIsl Pa3IUYHBIX BEJIMYMH TIEPETPY30YHON CIIOCOOHOCTH, IYCKOBOTO TOKa
nsurarens u KI1J[ qsurarens MoryT ObITh BEIYMCIICHBI TIOJJOOHBIM 00pa3oM.
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HeoOxonumo yuecTh mpocaaky HampsDKEHHS BO BpeMsl IycKa Tpex(azHoro IBUTATENs
NpsIMBIM BKIJIFOUEHHEM. ECnu MyCKOBOM TOK W3BECTEH, Mbl MOXEM BBIYUCIUTH TOIHYIO
IIYCKOBYIO MOIIHOCTh (YMHOKEHHEM Ha HANpSKEHHe W Ha 3 Ul BHraTels, OOMOTKH
KOTOpPOTO COEAMHEHBbI 3Be310i). KpuBas mpocaaku HampsoKeHHsI, B3ATas U3 TEXHUUYECKUX
TaHHBIX COOTBETCTBYIOUIETO TE€HEPAaTopa, MOXKET OBITh TOTrJa WCIOJb30BaHA  JUIS
BBIYHCIICHHS TIPOCAJIKK MPHU TepexoJHOM Mpouecce. Ecnu mpocanka Oomnblie TOMYyCTUMOTO
npezena, MO/bKeH ObITh BhIOpaH Oosiee KpymHbI reHeparop. Eciam myckoBoil TOK He
MO3BOJISIET CHIeNIaTh XOpoIeld padodeil THMOTe3bl, MPUMHUTE B KauyeCTBE IMOJIHOW ITyCKOBOM
MOIIIHOCTH HOMHHAIBHYI0 MOIIHOCTh JIBUTATElsd, YMHOXXECHHYIO Ha 7,1 (71 MOIIHOCTH B
a.c.) win Ha 9,5 (1 MOIIHOCTH B KBT). DTO SKBMBaeHTHO HamOoJee THKEIOMY CITydaro
s neurarenss Kon G no knaccudukanuu NEMA.
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ITYCK HEPEKJIIOYEHUEM 3BE3JIA-TPEYI'OJIbHUK.

; .
—_
I L ] o—fO'UUUU'O'\—oj—o | Oy
—— (

1 O |
TpexdaszHaqa ceTb I T I .
IAEKTPOCHAGKEHUN 1 e ; © <
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1
Q—W\-o—l—o O |
KontakTtop  OOGMOTKH KOHTAKTOp
"TPEYrOABHMK" ABWUTaTeAs "3pespa”

5T o

L

BTOT METO/ Tpe6yeT HaJINn4Hs BCECX 6 KOHIIOB 06MOTKI/I TpeX(baSHOFO MOTOpa, BBIBCICHHBIX

B KOpOOKy BbIBOJOB. [Ipym mycke OOMOTKM CHayajla COEIMHEHBl B «3BE3/y» uepe3 JBa

KOHTaKTOpa NIJIIn qepe3 nepeKnquaTenL; 3aTEM 06LI‘{HO II0CJIC HpeI[BapI/ITeJ'IBHO

BI)ICTaBJICHHOfI BI)IJ_Iep)KKI/I BpeMeHI/I HUIIN T1I0CJIC NOCTHIXKCHHUSA ABUTATCIICM YCTaHOBHBmefICﬂ

CKOpOCTI/I BpaI_I_IeHI/ISI 06MOTKI/I HepeKJIIO‘laI-OTCH B «TpeerHBHI/IK>).9TO HOpMaJ'IBHaSI pa6oqa>1

cxeMma HpI/I ITIOJTHOM HaprDKeHI/II/I B JIMHUUN. 3T0 O3Ha4YacT, 4TO

e IIYCKOBOE HAIPSIKEHUE YMEHBIHAETCS J10O 143 OT V. ,TAK KAK V|,
=3 ®A3ZHOI'O HANIPSI)KEHUSA

e IIYCKOBOM TOK TAKKE YMEHBIHAETCS J1O 1/Y3 BEJIMUHUHbBI
MIYCKOBOI'O TOKA IIPU ITYCKE NPSAIMbBIM BKJIIOUEHUEM, TAK KAK 1
oc Ty

e TIOJIHAS ITYCKOBASI MOIIIHOCTb YMEHBIUAETCS 1O 1/3 BEJIUYUHBI
MOJIHOM MOIHOCTM ITPU ITYCKE MPSIMbIM BKJIIOYEHUEM, TAK
KAK kBA « V,?

e ITYCKOBOM MOMEHT YMEHBIIAETCS J1O 1/3 BEJIUMYUHBI
MNYCKOBOI'O MOMEHTA IIPU TYCKE NPSIMbIM BKJIIOYEHUEM, TAK
KAK T,, oc Vi 2

PGSIOMI/IPYSI, KaK B CJIy4dac ITyCKa IMPSAMbIM BKIIOUCHHUEM

e KPATHOCTbD JONIYCTUMOM NEPEI'PY3KHN =25
e IIYCKOBOM TOK =6,0 x I,
e KIIJI ABUTATEJIS =90%

Torma Benmu4rHA OTHOIICHUS S BEIYHUCIISETCS CIEAYIOMUM 00pa3oM
KBT, = (6/(3x2,5x0,9)) x kBT, = 0,889 kBT,
ornomenue S = 0,889

INPUMEYAHUE:

[Tockonpky BenmunHa S MeHblIe 1,0, 3T0 03HaYaeT 4TO aKTUBHAs HOMUHAJIbHAsE MOIIHOCTb
reHeparopa IMEePEMEHHOTO TOKa HEJAOCTaTo4YHa ISl IMycKa. JTO TaK, HO KOHEYHO K€
TeHepaTop MEePEMEHHOro ToKa ObLI Obl HECTIOCOOEH O0ECHeurTh ABHUTraTeNb JIUTEIBHON
MOIIHOCTBIO YCTaHOBUBIIETOCA pexkuMa. [[pyrumu cnoBamu, BenuuuHbl S, MeHbiue 1,0, He
IIPUMEHUMBI Ha MPAKTUKE.
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OO6bIyHbBIE TPOOJIEMBI ITPH MTyCKE MEPEKIIIOUEHUEM 3B€3/1a-TPEYTONbHUK CIEAYIOIINE:

e HEJOCTATOYHOE BPEMSI PABOTBI C COEJUHEHUEM OBMOTOK
«3BE310U»

e HEJOCTATOYHbIFM MOMEHT IIPU PABOTE C COEJUHEHUEM
OBMOTOK «3BE3JIOM»

B 00oux ciayyasx qBUratesb BHIMOJIHUT YKOPOUEHHBIN MyCK MPSAMBIM BKIIOYEHHEM, BEPOSTHO,
pY U30BITOYHOM HAIPSDKEHUH U IIPOCAJIKE 110 YaCTOTeE.
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ABTOTPAHC®OPMATOPHBIN MMYCK

L 1,1, JP— O0MOTRN ABRIaLeAN,
f 1 5% COCAHHEHHBIE B
. | TpeyYroABHHUK
TpexdrazHan ceTh 000000 ! 1
JACKTPOCHATMEHHHA |
t ., 575
- |
O (00000 ———— !
¥ =
O O
—
ABTOTpaHCHOPMATOD,

COCAHHEHHBIN B 3Be3AY

B oTnmumm ot MeToza mycka MmepeKIroueHHEM 3Be3/1a/TPEYTOJIbHUK, KOTOPBIH TpeOyeT Haludus
KOHTaKTOpPOB W 6 BBIBOJIOB OOMOTKHM JBHTATENsl Ui OOCCIICUYECHHUsS ITyCKa JBUTATeNs Ha
TOHIKCHHOM HAaNpsDKEHUH, JaHHBIH METOJ MOXKET MPUMEHSTHCS C JIOOBIM THUIIOM JBHIATEls,
TaK KaK HCIONB3yeTcs aBTOTpaHcPopMaTop ¢ (UKCUPOBAHHBIMH OTHAMKaMHU OOMOTKH.
OcHOBHas uaes COCTOMT B TOM, YTO BO BpeMs IyCKa Ha JBUraTellb IMOJACTCsS MOHMKEHHOE
aBTOTpaHchopMaropoM HampspkeHue. [1o mMepe pasroHa ABHTaTessl MPOUCXOIMT CTYIIEHYATOE
NEepPEeKIIIOYEHUE OTIMAaeK C YBEIMYCHHWEM HANpPSHKCHUS, II0Ka JBHUTATENb HE OKaXETCs
BKJIFOUEHHBIM IMPSIMO Ha HampspbkeHue JIMHUU. OOBIYHO MCHOJB3YIOTCS oTnaiku Ha 65% u 80%
OT TIOJTHOTO JIMHEHHOTO HAPSHKEHHS.

Hcnons3ys Ty xe GopMy BBEIUHCICHUS, MOKHO HANTH ClIeyIomiee:

Pesromupys
e KPATHOCTH JOIIYCTUMOM NEPETPY3KU TEHEPATOPA PABHA 2.5
e KPATHOCTD IITYCKOBOI'O TOKA JIBUT'ATEJISA PABHA 6. KIIJ

JABUT'ATEJISI PABEH 0.,9.
OTHAHKA 65% 80% 100% (KAK ITPH
IIYCKE ITPAMBIM
BKJIIOYEHUEM)
YMeHbIeHne MyCKOBOTO JTMHEHHOTO 35% 20% 0%
HAPSHKCHUS
YMeHbIlIeHNE ITyCKOBOT'O TOKA B 65% 80% 100%

IMMPOLCHTAaxX OT IIYCKOBOI'O TOKa IpHU
IMYCKEC MPIAMBIM BKIIIOYCHHUEM

YMeHblIeHHE ITyCKOBOW MOIHOCTH U 42% 64% 100%
IIyCKOBOTO MOMEHTA B IPOIIEHTAaX OT
BEJIMYMHBI TIPH ITyCKE MPSIMBIM
BKJIIOUCHHEM

Bennunna orHomeHus S 1,12 1,71 2,67

TABJUIA 4-10 YMEHBIIEHUE ITAPAMETPOB ITPU
ABTOTPAHC®OPMATOPHOM I1YCKE

CHOBa, KaK B ClIydac IIyCKa IHEPCKIHYUYCHUCM 3B63I[a/TpeyTOJ'ILHI/IK, y6e,I[I/ITeCL, YTO aKTHUBHasd
MOIMHOCTL JABUTATCIIA IIPHU MIOJTHOM Harpy3ke¢ MCHBIIC HOMHUHAJIBHOU MOIITHOCTHU BI)I6paHHOFO
réHeparopa IMEPEMCHHOI'0 TOKa, YTOOBI reLeparop Mor 00ecneyuThb ABUTAaTCJIb I[J'IPITCJ'IBHOﬁ
MaKCHMAaJIbHOM MOIITHOCTBIO B YCTAHOBUBLICMCS PEIKHUME.
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MSITKAHU DJIEKTPOHHBIN ITYCK

[Ipu 5TOM HCHONB3YIOTCS 3JEKTPOHHBbIE Ojoku. VX aelicTBHe 3akiiodaercs B YMEHBIICHUU
CPEIHEKBAIPATUUECKON BEIMUMHBI HAMIPsKEHUS ( U, CII€A0BATENIbHO, TOKA) BO BPEMsI pa3roHa.

OTO HeNMHEeHHblE Harpy3Kd, HO OHM OYEHb OTJIMYAIOTCS OT YacCTOTHBIX IPHUBOAOB C
PEryJIMpOBKOM CKOPOCTH BPALICHUS — CM. IIOCJIEAHUN pa3fell.

[TyckoBO# TOK MOXET MEHAThCSA B Tpenenax ot 1,5 mo 4-kpaTHoro pabodero, MOITOMY BEIOOD
reHepaTopa MOXKET ObITh 3aTPyAHEH, €ClIi He MONYYUTh JaHHBIE OT MPOU3BOJUTENS MyCKOBOTO

YCTPOICTBA.

Ecnu me YCTaHOBJICHO MHOC, MOKHO IMTPHUHATH!:

SkVA = 2,5 RKVA
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OINPEAEJIEHHUE ITYCKOBBIX XAPAKTEPUCTUK I[BHFATEJIEFI

Mor1tHOCTh MOTOpPa, KOTOpask YKa3bIBaeTCs Ha IIMJIBJE — 3TO MOIIIHOCTh Ha Bally, IOATOMY YTOObI
y3HaTh, KaKyl0 MOIITHOCTh TPeOyeTcs MOJABECTH, HA/IO 3HATH KIIJ IBUTATEIIS.

s tpexdasznoro neurarens RKW Bbruncisercs cieayoummM o0pa3oM:
RKW = (MomnocTh Ha mmiabae x 0,746)/ EFF

Ecnu kg aBuratens HeusBecTHa, HaiiauTe 3HayeHrne RKW mo Tabnuie mist TpexdasHpix
JIBUTATEJIEH.

RKV A Be4HcIseTcs CleAyomuM o0pa3om:
RkVA = RkW / RPF

Ecim RPF He u3BecTHO, HaliquTe 3HaueHne RKV A 1o Tabmure s Tpexa3HbIX IBUTATEIICH.

SkV A BbraucnsieTcs cieayomnum o0pa3om:

1. Ecnu momHocTs apuratens menbine 500 n.c., BeiOepute Bennuuny SkVA* B 3aTeHeHHON
4aCcTH TAOJUIBI 6 B COOTBETCTBUH C MOIITHOCTBIO JIBUTATENS B JIOIIAANHBIX CHJIAX.
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MomHocTb JIMTEPBI KJIACCOB JABUT ATEJIEM 11O KIIACCU®UKAIINU NEMA XAPAKTEPI/ICTIiIKI/I
JABUT'ATEJIEU
kBT J.C. | A B C D E F G H J K L N SPF | KIIJ RPF
0,1865 14 {05108 |09 | 1,0 1,2 13| 1517|1921 ]|24]|29] 08| 628 0,55
0,3730 12 (1,0 1,719 |21 |24 |26 |30]33]|38]|42]|47 |59 08 | 628 0,55
0,5595 34 | 1,525 |28 |32 36|40 | 45| 50|57 |64 | 71|89 ]| 078 | 693 0,64
0,746 1 2 3 4 4 5 5 6 7 8 8 9 12 | 0,76 | 73,0 0,70
1,119 1 3 5 6 6 7 8 9 10 11 13 14 18 | 0,72 | 76,9 0,76
1,492 2 4 7 8 8 9 11 12 13 15 17 19 24 0,70 79,1 0,79
2,238 3 6 10 11 13 14 16 18 | 20 | 23 | 25 | 28 | 35 | 0,66 | 82,5 0,82
3,730 5 10 | 15 19 | 21 24 | 26 | 30 | 33 | 38 | 42 | 47 | 59 | 0,61 83,8 0,85
5,539 7Y% 15| 25 | 28 | 32 | 36 | 40 | 45 50 | 57 | 64 | 71 89 | 0,56 | 85,1 0,87
7,460 10 20 | 33 | 38 | 42 | 47 | 53 | 59 | 67 | 75 85 | 95 | 118 | 0,53 | 859 0,87
11,19 15 30 | 50 | 57 | 64 | 71 79 | 89 | 100 | 113 | 127 | 142 | 177 | 0,49 | 86,9 0,88
14,92 20 40 | 67 | 75 85 | 95 | 106 | 119 | 134 | 151 | 170 | 190 | 236 | 0,46 | 87,6 0,89
18,65 25 50 | 84 | 94 | 106 | 119 | 132 | 149 | 167 | 189 | 212 | 237 | 295 | 0,44 | 83,0 0,89
22,38 30 60 | 100 | 113 | 127 | 142 | 159 | 178 | 201 | 226 | 255 | 285 | 354 | 0,42 | 834 0,89
29,34 40 80 | 134 | 151 | 170 | 190 | 212 | 238 | 268 | 302 | 340 | 380 | 475 | 0,39 | 88,9 0,90
37,30 50 | 100 | 167 | 189 | 212 | 237 | 265 | 297 | 335 | 377 | 425 | 475 | 590 | 0,36 | 89,6 0,90
44,76 60 | 120 | 201 | 226 | 255 | 285 | 318 | 357 | 402 | 453 | 510 | 570 | 708 | 0,36 | 89,6 0,90
55,95 75 | 150 | 251 | 283 | 318 | 356 | 397 | 446 | 502 | 566 | 637 | 712 | 835 | 0,34 | 90,0 0,90
74,60 100 | 200 | 335 | 377 | 425 | 475 | 530 | 595 | 670 | 755 | 849 | 949 | 1180 | 0,31 | 90,5 0,91
93,25 125 | 250 | 418 | 471 | 531 | 593 | 662 | 743 | 837 | 943 | 1062 | 1187 | 1475 | 0,29 | 90,9 0,91
111,9 150 | 300 | 502 | 566 | 637 | 712 | 794 | 892 | 1004 | 1132 | 1274 | 1424 | 1770 | 0,28 | 91,2 0,91
149,2 200 | 400 | 669 | 754 | 849 | 949 | 1059 | 1189 | 1339 | 1509 | 1699 | 1899 | 2360 | 0,25 | 91,7 0,91
189,5 250 | 500 | 836 | 943 | 1061 | 1186 | 1324 | 1486 | 1674 | 1886 | 2124 | 2374 | 2950 | 0,24 | 92,0 0,91
223,8 300 | 600 | 1004 | 1131 | 1274 | 1424 | 1589 | 1784 | 2009 | 2264 | 2549 | 2849 | 3540 | 0,22 | 92,3 0,92
261,1 350 | 700 | 1171 | 1320 | 1486 | 1661 | 1853 | 2081 | 1343 | 2641 | 2973 | 3323 | 4130 | 0,19 | 93,1 0,92
298.,4 400 | 800 | 1338 | 1508 | 1698 | 1898 | 2118 | 2378 | 3018 | 3398 | 3798 | 4720 | 0,19 | 93,1 | 0,92
373,0 500 [1000| 1673 | 1885 | 2123 | 2373 | 2648 | 2973 | 3348 | 3773 | 4248 | 4748 | 5900 | 0,17 | 93,8 0,92

TABJIMIIA 4-11 SkVA, SPF, KIIJI U RPF TPEX®A3HBIX IBUTATEJIEN
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INPUMEYAHHUE:

B CIIA nmns ompenenenust SPF u RPF ucnonssytorcs komoBeie 3Hakn NEMA. Tpexdazusie
neurarenu B CIIA knaccuduuupyrotcs no kogoBbiM 3HakaM NEMA u 1o kogam u3aesust.
Ota knaccuduKalus He BCerja JocTynHa B EBpore, oqHako eciau 3TH 0003HAUYCHUS UMEIOTCH,
BaXHO MOMHHTbH, YTO 3THU JBE KIacCH(PHUKAIUM YACTO IMyTAIOT, KaKIas MPEJCTaBIAET pa3HbIe

COOTHOLIECHHUS:

KOJIOBbIN 3HAK NEMA [TonHas MOIHOCTE TP 3aTOPMOKEHHOM
porope B KBA K MOIIHOCTH B JI.C.

KOJ U3AEJINSA MOMEHT K CKOPOCTH

KJIACC B COOTBETCTBHUH C KOJAOM U3JIEJIUA

ABUI'ATEJIN KJIACCA A

OTH [BHTATEIM XapaKTEPU3YIOTCA MaJbIM  CONPOTHBICHHEM ILIEMM pPOTOpa H,
CIIeZIOBATENIbHO, pabOTAalOT MpPHU MOJHBIX HAarpy3kax C OY€Hb MAaJbIM CKOJIbKCHHEM.
MamuHsl  3TOro Kjacca H3-3a MaJOro CONPOTUBIIEHUS pOTOpa MMEIOT OoJblINe
IIyCKOBBIE TOKU U CTAHAAPTHBIN IIyCKOBOW MOMEHT.

JABUI'ATEJIN KJIACCA B

OTO NBUTATENH OOIIEro Ha3HAYEHUS CO CTaHAAPTHBIM ITYCKOBBIM TOKOM M CTaHIAPTHBIM
MoMeHTOM. CKoylbXeHHe Npu MOJHOM Harpy3ke Oonbuioe (00bIYHO oOkoso 5%), u
IIycKoBOW MoMeHT nopsiika 150% oT HOMHHAIBHOrO. DTH XapaKTEPUCTHUKU CTaHOBSTCS
MEHbILIE Ul MEHBLIMX CKOpPOCTeH M Oonblmnx MOTOpoB. HeoOxoauMo moHumars, yTo,
XOTsl IyCKOBOM TOK CTaHAAPTHBINA, OH cocTaBiseT 00biyHO 600% OT TOKa MpH MOJHOM
Harpyske.

ABUT'ATEJIN KJIACCA C

[To cpaBHeHuio ¢ nBuratelsiMu Kiacca B, meurarenmu kimacca C WUMEIOT OOJBIIHIA
MIyCKOBOW MOMEHT, CTaHAAPTHBINA MyCKOBOM TOK, U PabOTaIOT MpHU MOJIHOM HArpy3Ke CO
ckonpxkeHueM Menee 5%. IlyckoBoir MomeHT okono 200% OT HOMHUHAIBHOTO, M
JBUTATEIN OOBIYHO TMpEAHAa3HAUeHBl Mg TMyCcKa NOpu TOJHOW Harpy3ke. OOBIYHO
ABUTAaTCIIM 3TOTO KJIacCa MPUMCHAIOTCA JISA IIPHUBOJA KOHBGﬁepOB, IMOPIIHEBBIX HACOCOB
1 KOMIIPECCOPOB.

ABUT'ATEJIN KJIACCA D

Oro nBuUraTeNid C OOJBIIMM CKOJBKCHHEM, C OOJBIIAM ITyCKOBBIM MOMEHTOM U
OTHOCHUTEIILHO MAaJIbIM TYCKOBBIM TOKOM. M3-3a OOJIBIIIOrO CKOJBKEHHS MPH TOJTHOMN
Harpy3ke WX K OOBIYHO HIKE, YeM Y JBUTATeNed JApyrux kimaccoB. [luk
XapaKTEPUCTHKH ITyCKOBOTO MOMEHTA CTPEMHTCS K HYJIEBOW TOYKE KPUBOU 3aBUCHMOCTH
CKOPOCTH M MOMEHTA, B KOTOPOM MyckoBoi MOMEHT oko0yio 300%, 4To paBHO MOMEHTY
3aTOPMOKCHHOM MAIIIMHBI.
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II. Ecinun HoMuHanbHast MoiHocTh aBurateis oomnpie 500 n.c., SKVA Beruucisiercs mo
cienytouiei hopmyie:
SKVA* = MOHIHOCTD IO HIUJBJE B JIOIHA/JIUHBIX CHJIAX X 5,9

II1. Ecnu npuMeHsieTcs MyCcK Ha MOHMKEHHOM HaIlpsbKeHUH, To A Bbranciaenust SKVA Hano
yMHOXUTb SKVA* Ha KO3 PHUIMEHT, KOTOPBII HAXOAUTCS U3 TAOIHULBI 6 B COOTBETCTBUU CO
Croco0oM TycKa.

CIIOCOb % OT IIOJIHOI'O | % OT % OT KOD®- SPF
I[MYCKA HAIPSKEHUSA | MOIITHOCTU MOMEHTA ITIPU | ®ULTUEHT
[TPU TTOJIHOM [TOJIHOM I[TEPECUETA
HATIPSDKEHUUW | HAIIPSDKEHUUW | JUIA SkKVA

[MomHoE 100 100 100 1,0 -

HaIpsHKCHHE

ABTOTpaHc- 80 64 64 0,64 -

(hopMaTOpHBIA 65 42 42 0,42 -

My CK 50 25 25 0,25 -

Peakropnsrii myck | 80 80 64 0,80 -
65 65 42 0,65 -
50 50 25 0,50 -

Peocrtatnsiii myck | 80 80 64 0,80 0,6
65 65 42 0,65 0,7
50 50 25 0,50 0,8

[yck 100 33 33 0,33 -

HEepEeKITI0YCHUEM

3Be3na/

TPEYTOJIbHUK

[Myck 100 60 48 0,6 -

HEepeKITI0YCHUEM

oTraexk 0OMOTKH

(TUIOBOM)

JlBurarens ¢ 100 160%* 100%* 1,6* -

(ha3HBIM POTOPOM

* - 3TO MPOIEHTHI WK KOA(Q(OUIIUEHTBI OT pab0Yero TOKa, KOTOPhIM 3aBUCUT OT BEIMYHHBI aKTHBHBIX

COIIPOTHBJICHUH, BKIIIOUEHHBIX B I1ellb 0OMOTKH poTopa. Cm. Texuuueckyto Mudopmanmio.

TABJIAIIA 4-12 METObI ITYCKA IBUT'ATEJENA HA TIOHNKEHHOM
HAINPSAXKEHUU U XAPAKTEPUCTUKHU
SkW BeruuchisieTcs 1o cieaytomiei hopmyse:
SkW = SkVA x SPF
L. Ecmu SPF ne usBectHo, oOpatutech k Tabmuie 4-11 U UCmonb3ylTe BEIUYHHY B

COOTBETCTBUU C MOIIHOCTBIO JBUTATeNsl. ECM HMCMONB3yeTcss peocTaTHBI crocod
MyCKa JBUTaTENsl HAa TMOHM)KEHHOM HAINpsKEHUH, UCHONb3yWTe BenmuuHy SPF w3
TabnuIe! 4-12.
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XAPAKTEPUCTUKHN CUHXPOHHBIX IBUT'ATEJIEN B KAYECTBE HAT'PY3KH

CHUHXpOHHBIE JBUTATEIN OOBIYHO 3aITyCKAIOTCSA KaK ACHHXPOHHbBIE, U 1711 BRIOOpa TeHEepaTOpHOM
YCTaHOBKH MOTYT pacCMaTPHUBAThCS KaK aCHHXPOHHBIE IBUTATEIH.
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XAPAKTEPUCTUKHU HEJIUHEMHOM HATPY3KHU

Ilonyuume o nazpyske cinedyrougyro ungopmayuio

Tun Harpy3ku

HBII, 3apsigHoe yCTpOicTBO, IPUBOABI C
PeryJiupoBaHHEeM CKOPOCTH BpPallleHHA

HomunannHass MOITHOCTD HarpyskKu

B kKBA, kBT

Tun kommyTanuu

3-umnyJibCHasl, 6-uMNyJbCHAsA, 12-uMIyJIbCHAS

DTH Harpy3Kd XapakTEPU3YIOTCS TEM, YTO MOTPEOIIEMbI TOK COCPEIOTOUEH B OJHOU
OIIPENIEIICHHOM TOYKE Ka)K10Tr0 [IEPUO1a U3MEHEHUs HallpshKeHus. Henuuennbsie Harpy3ku — 3To
0OBIYHO JTIO0BIC HArPYy3KH, COACpIKaIITHUE:

e KPEMHMUMEBBIE YIIPABJIAEMBIE BBIITPAMUTEJIN

OTH yCcTpoiCcTBa MPUMEHSIOTCS B CIEAYIOIIUX TUIIAX Harpy3KH:

e B CTATHYECKHUX WIH NOJTYNPOBOIHUKOBBIX HCTOYHUKAX
BECIHHEPEBOUHOI'O IIMTAHUSA (UBII);

e B MOIIHBIX YCTPOMCTBAX 3APSJIA AKKYMYJISITOPHBIX BATAPEM,

OCOBEHHO UCIIOJIB3YEMbIX B TEJIEKOMMYHUKAIIMOHHOM

OBOPYJOBAHUU;

e B JIBUT'ATEJIAX IIOCTOAHHOI'O TOKA, PABOTAIOIIUX OT

BBIIIPSIMUTEJIEN;

e BIIPUBOJAX C PEI'YJIMPOBAHHUEM CKOPOCTHU BPAILIIEHUSA;
e B UCTOYHUKAX IINTAHUS;
e B YCTPOMCTBAX MATKOTI'O ITYCKA JIBAUTATEJIEMN.

Nudopmanuro, kacaromyrocss TpeOyeMou i HETWHEWHOW Harpy3Kd AaKTHBHOW W TIOJIHOU
MOIIIHOCTH, HE BCETJa JIETKO IOJYYHUTh y IPOU3BOAUTENIEH M Yy IIOJb30BATEIICH, AAXKe Ty,

KOTOpast U3BCCTHA IOJIb30BaATCIIAM.

OuyeHb TPYAHO BHIYUCIUTH TOYHYI) NOTPEOHOCTH B MOIIHOCTH /1JIs1 HEJIMHEHHO HArpy3KHu
0e3 1eTajibHOW MH(OPMAIIUU 0 €¢ HOMUHAJbHBIX JAHHBIX U TEXHOJIOTHH.
HWXECJEAYIOINUE OBIHIUE YKA3ZAHUS MOI'YT BbITh HMCHOJIB30OBAHDBI

TOJbKO KAK IMNOCJIEAHEE CPE/ICTBO, KOI'JIA HEBO3MOKHO Y/KE BOJIBIIIE

HUYETI'O BBIACHHUTD Y 3AKAZYHUKA.
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Korma nmeeTcst ToMpKO orpannyeHHas nHpopmaiys 00 3J1eMeHTax HETMHEHHOW Harpy3KH,
TOT/Ia UCTIONIBb3YHTE CIIeIyIoIue MpaBuiia Ijsl BHIOOpa reHepaTopa Uit MUTaHusl HeTMHEHHOM

Harpy3KHu:

HPOLEHT HEJIMHEWHBIX HAT'PY30K B
[TOJIHOM HAT'PY3KE

[NPUHIINITI BBIBOPA TEHEPATOPA

Menee 30% OT OJIHOM Harpy3Ku

UCIOJI3YHTE TeHEPATOP Ha MOJHYIO Harpy3Ky

Mexny 30% u 60% UCITIOJIB3YyITE T€HEpaTOp CIAEAYIOIIETO
HOMUHaJa
Bonee 60% UCIIOJIB3YITE T€HEpaToOp Ha JBa HOMUHAsA

OOJIBIINH

TABJIMLA 4-13 YKA3AHMUS 1O BBIBOPY TEHEPATOPA IS
HEJUHEMHOM HATPY3KH
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Jst CTATHYECKOI'O UBII, xorna B 10onogHEHHE K HOMUHAIIBHON MOIIHOCTH, TIOJTy4eHa
crnenyromas nHhopManus:

e [IOJIHAA MOIIHOCTD, TPEBYEMAS JJI51 3APSJIA BATAPEN,
COCTABJIAIOIIAA OT HYJIA 10 50% MOIIHOCTHU UBII

e TPEX-, HIECTU- NJINX IBEHAJIIIATU-UMITYJbCHASA TEXHOJIOI' IS
HUCITIOJIB3YETCA AJIA 3APAIA

XapaKTEPUCTUKH BBIUYUCIIIOTCS O cledyroliei opmyie:

RKW = ((BbIXOHASI MOILITHOCTH + MOIIIHOCTH 3apsana 6arapen) x RPF) KII

1. I'ne Beixomuas MoiHOCTh B KBA — momuocts MBI B kBA 1o mmmnnne

IL. MormHocTs 3apsiia 6atapen B KBA— moiHOCTh, TpeOyemast [uist 3apsiia Oatapew,
KOTOPast MOKET cOCTaBUTh OT HyJs A0 50% momuoctu UBIIL.

I1I. [Ipumem RPF = 0,9 nns UBII, ecniu nHOE HE U3BECTHO.

IV. [Tpumem KIIJ = 0,85 nns UBII, ecniu nHOE HE N3BECTHO.
Ecau unoe ne uzsectHo, gia UbBII:

SkW = RkW
SPF = RPF
RkVA = RKW/RPF

SkVA = SkW/SPF
AxTuBHas MOIIHOCTH TeHepaTopa (GkW) BEIYUCIISETCS CIeIyIOIUM 00pa3oM:
Hnst 3-ummnynscHoro MBI GKkW =25 x RkW

Jlna 6-ummnynscHoro MBI GKkW =2 x RkW
s 12-umnynscHoro MBI GkW = 1,5 x RkW
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Jns IPUBOJOB C PETI'YJIMPOBAHUEM CKOPOCTHU BPALIEHUSA RkW
BBIUHCIISIETCSI ¢ IOMOIIBIO CIEMYIOMe hopMyIbl:

RKW = Boixoanast momHocth npusoaa/ KIIJI
[Tpumem KII = 0,9 ecnu He U3BECTHO MHOE.
RkVA Bbruucnsiercs no cineaytomeit popmye:
RkVA = RkW/ RPF
[Tpumem RPF (pabounii ko dumment moutHoctr) paBubM 0,9, eciu He U3BECTHO MHOE.
[TockonbKy 3TH IPUBOJIa OTPAHUUYUBAIOT BCE TOKH:

SkW = RkW
SkVA = RkVA

I'paduk orpannuenus Toka HaxoaUTCs B nuama3one ot 1,25 no 1,75, npumem 3Hauenwue 1,75,
€CJIM He U3BECTHO MHOE.

MoruHocTs rereparopa (GkW) Beruncisiercst o cieayromieit popmysie, eciiu IpUuHsTH
k02 unmeHT BEIOOpa TeHepaTopa paBHBIM 2, €CIIH HE H3BECTHO MHOE:

GkW =2 x RkW
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XAPAKTEPUCTUKHU PEKYIIEPATUBHOM HATPY3KH
[Ipu TopMOKEHNYM ONPEIEIECHHBIX BUIOB HAIPY3KH, TAKNX, KaK:

e KPAHbI

e JIMDTHI

e OJHOKOBHIOBBIE OKCKABATOPBI
e PA3BOJHBIE MOCTbI

e IHNAXTHBIE IOABEMHHUKH

MCXAaHUYCCKAasA SHCPTHUA MOKCT GBITI: BO3BpallIcHa B CCTb B BHUIC 3H€KTpI/I‘ICCKOﬁ OHCPIHUH. Ota
SHEPrusi MOXKET OBbITh MCIIOJIb30BaHA IPYTHMM 00OpYI0BaHHEM, pabOTAIOIIUM OT 3TOM CEeTH WU
UCTOYHUKA. M30BITOK BO3BPAIAEMON SHEPTUM MOXKET TMPUBECTH K TOMY, YTO TEHEpPaTop,
MUTAIOMIMKA 3TO 000pYyJOBaHHME, MOXKET MEPEeHTH B JBUraTENbHBIN PEKUM, MbITasCh BpallaTh
nepBUYHBIM aBUrarenb. CKOpPOCTh BPAILLEHUS T'€HEPATOPHON YCTAaHOBKU BO3PACTET, U B OTBET
TOIUTMBHBIN PETyJSITOP MEPBUYHOTO JIBUraTeNs YMEHBIIUT Mojady TorumBa. Eciu Bo3pacTtanue
CKOPOCTH TPOJOJDKHUTCS, PEryJIsATOp MOXKeT craTh HedddekTuBHBIM. Pa3zHoca B 3TOM ciiydae
MOKHO H30eXaTb TOJBKO €CIM BO3Bpallaemasl HSHEprusi IOJHOCTbIO KOMIIEHCHUPYETCS
MCXaHUYCCKUMHU TMOTCPSAMU MECPBUYHOTO ABHUIATCIIA U 3JICKTPUICCKUMU MOTCPAMHU I'CHCPATOPA.
YpoBeHb pekymnepaiuu sHepruu, coctapistomuii 6onee 10% HOMUHAIBHON MOIIHOCTH JU3€Ib-
reHeparopa, ABJIACTCA OIMACHBIM. Paznoc MMPpOUCXOaUT, CCJIIM BO3BpallacMas SHCPTrrud NPCBLICUT
25 —30% OT HOMMHAJIBHOM.

Jlnist ipeaoTBpallieHnsl BOSHUKHOBEHUS 3TOW POOJIeMbl, peKyIepaTUBHbIC HATPY3KH JOKHBI
OBITH COETUHEHBI C IPYTUMU HArpy3KaMu, KOTOPbIE MOTYT HOTJIOTUTh 3Ty 3HEPTHUIO.

Ecsin npyrue npucoequHeHHbIe HATPY3KHU He MPEBBIIAT MOLIHOCTh PeKylepaTUBHOM
HArpy3KH, He00X0AMMO YCTAHOBUTH JONMOJHUTEIbHYIO JVIUTEIbHYI0 0AJIACTHY IO
HArpy3KYy, KOTOpasi MOKeT NOIJIOTUTH BO3BPALLIAEMYI0 JHEPIHI0.



e [Tpou3BoaCTBO 215
DIIEKTPOSHEPTHU

4-57

XAPAKTEPUCTUKHA IUKJIUYECKOMN HATPY3KH
OmnpeeneHHbIC HATPY3KH, TAKHE KaK:

e PAJIMOMASKHU

e PAJIMONEPEJATYUKHU

MEHSIOTCS LMKIWYECKH C peryjsipHbiM uHTepBasiom oT 0,3 nmo 0,5 cexkynn. Korpa
NEpUOUYECKOEe HMMITYJIbCHOE M3MEHEHHE Harpy3Ku B3aUMOJEWCTBYET C  TOIUIMBHBIM
pEeTyIATOPOM  TIEPBUYHOTO  ABHTaTeNsi BO3HUKAIOT KAdyaHUS CKOPOCTH.  YIIydllleHHe
pEryJIUpOBaHUs CKOPOCTH MYTEM YCTaHOBKH 0oJjiee ObICTPOJECHCTBYIOIIErO PEryysTopa MOXKET
TOJILKO BHECTH HECTaOWJIIBHOCTh WM BO3MOXKHBIM YCKOPEHHBI HW3HOC JBHKYIIMXCS YacTeH
perynsTopa. YMeHbIICHHE OBICTPOIEHCTBUS PEryisiTopa JOKHO CMIATYUTh PHICKAHHE, HO MPH
3TOM TOSIBIIIETCSI PHCK, YTO CHOCOOHOCTh pETYJIATOpa BOCCTAHABIMBATH CKOPOCTh MpHU
HOpPMaJIbHOM paboTe BBIIET 3a IOMyCTUMBbIE I'PAaHHIIbI.

CrnenoBarenbHO, JODKEH OBITh HAWJIEH KOMIIPOMHCC MEXIY BBIOOPOM IPAaBHIBHOTO MOMEHTA
UHEepIMM Ha Bally TeHepaTopa M TNPaBWJIBHOM peakIUHM Pperyjisropa Ha MpearnosiaraeMyro
UKJIMYECKYI0 Harpy3ky. lloaxomsmmM pereHueM 3Toil mpoOiaeMbl MpeaCcTaBiseTcs OONbIIHN
MaxOBHK M 0OJbIINI THUIIOpa3Mep TeHepaTopa.

Bri6upaiite ero, kak B citydae Harpy3ku B Buae VBII.
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XAPAKTEPUCTUKU EMKOCTHOM HATPY3KHA
OHa MOXeT MOSBUTHCS, KaK pe3ysbTar:

e bOJBHIOI'O KOJIMYECTBA KOHAEHCATOPOB JJIs1 KOPPEKIIUHN
KO2®PUIHUEHTA MOIIHOCTH PA3PA/THOT'O OCBEIIEHUSA TAM, I'/IE
OCBEHIEHUME EJUHCTBEHHAS HAI'PY3KA.

e JJIMHHOM JMHUH SJIEKTPOIEPEJAYHN MEKAY HATPY3KOH "
I'EHEPATOPHOU YCTAHOBKOM.

e YPE3MEPHOM KOPPEKIIUU KODPPUIIUEHTA MOIHOCTH.

EmKocTHast Harpy3ka MOKET BbI3BaTh IMOSIBJICHHE IMOBBIIICHHOTO HANpPSKEHHs Ha BBIBOAAX
TCHCpATOpa U HA IWOJaX B LICIIHU BO36y)KIIeHI/IH.
Ecnu narpyzka EMKOCTHA I, npoKOHCYIbTUPYHTECH C MPOU3BOAUTEISIMU T€HEPATOPA.

[TpoGaembl KOppekiuu Kod(h(uIMeHTa MOIIHOCTA IIHPOKO PACIPOCTPAHEHBI W BBI3BIBAIOT
3pdexT 0o0paTHOW pPEeaKTUBHONW MOIIHOCTU TreHepaTopa. DTO MPHUBOAMT K Tomy, yto APH
YMEHBIIAET TOK BO30YKACHUS, TBITAsICh OTPAHUYHUTD POCT HANpsDKeHUs. Kputudaeckas cutyarus
BO3HHMKAET, KOIJa DPEryJIHpPOBAHUE HAMPSIKCHUS CTAHOBUTCS HECTAaOMJIBHBIM, M JajbHEWIIee
YBEIIMYCHUE EMKOCTH MOKET BBI3BaTh CEPhE3HBIC MIOBPEKACHUS OT IIEPCHAIPSKEHIS.

B ocHOBHOM Mpo0GIeMbI IPOUCXOAAT C OOJIBIIUM KOJMYECTBOM Pa3psSAHOTO OCBEIICHUS WU TpU
KOPPEKIMH KO3 PHUIIMEHTa MOLTHOCTH, T/I€ KOHTPOJIBHOE pelie UMEET 3a/IePKKY 110 BpEMEHH IS
n30eKaHNs YaCThIX NMEePEKIIOYCHUN.
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YYBCTBUTEJIBHOE OBOPYJOBAHHME

Y HEKOTOpPHIX BHIOB OOOPYAOBaHHS YXYAIIAIOTCS XapaKTEPUCTUKHA TPH THTAHUH €Tro
HECTaOMJIbHBIM TE€PEMEHHBIM HaNpsKEHUEM, KOTOpOE€ HMMEeT T€HepaTop HpU BKIIOYEHUH U
OTKIIIOYEHWH Harpy3ok. Crenmyromee o000pyZoBaHHE B OCOOEHHOCTH YYBCTBUTEIBHO K
nepenajgam:

MEJULIWHCKOE JUATHOCTHYECKOE PEHTIEHOCKOIIMYECKOE
OBOPYJIOBAHHUE

OHO 0c0OEHHO YyBCTBUTENBHO, HEOOX0IMMO H30eraTh cOPOCOB U HAOPOCOB HATPY3KU Ha
MUTAIONINI €r0 TeHepaTop, MoKa OHO paboTraeT. UeTKOCTh CHUMKOB MPOIOPIIHOHAIBHA
BEJINYMHE MMUTAIOIECTO HANPSIKECHUSL.

PAINO U PAJTAPHBIE U3JTYYATEJIN
WMHTEHCUBHOCTD M3ITyYEHUS 4acTO NMPONOPLMOHAIBHA MUTAIOLIEMY HAIPSKEHUIO.

IJIEKTPOHHOE O®®UCHOE OBOPYJIOBAHUE

Oducnoe obopynoBaHHE B KaueCTBE HArpy3KH COCTOMT U3 KOMIIBIOTEPOB, JA3€PHBIX
NPUHTEPOB U (PaKCUMHIIBHBIX aIllapaToB, K MOXET OBITh OLIEHEHO MPUOIM3UTENHEHO KaK
10 — 20 BarT Ha KBaApaTHbIM MeTp O(UCHON IUIOMAAM. DTO O0OPYIOBAaHHE YACTO
HEKPUTHYHO, OJHAKO CliexyeT u30eraTb MPUMEHEHHE HecTaOWIBHOTO THTAHUS 3TOTO
tuna obopyaoBaHus (BrokM mHMTaHMS KOTOPOTO MOKHO B OCHOBHOM OTHECTH K
HEJTMHEHHBIM Harpy3Kam).

HUBbII
Onn YYBCTBUTCJIbHBI K UBMCHCHUAM IMUTAIOUICTO MEPEMEHHOTO HAIIPSXKCHUA U JOJIXKHBI
OBITh BKJIFOYCHEI B MOCJICAHIONO CTYTICHb HAI'PY3KHU reHepaTopHOﬁ YCTaHOBKH.

B kaxIoM u3 BBIIICTICPEUYHCICHHBIX CIy4aeB PEKOMEHAYETCs YOeIuThCsS, YTO 3TO
Harpy3Ku MOCJIEAHEN CTYIICHH, MOIKII0YaeMbI€ K PE3EPBHOM T€HEPATOPHOU YCTAHOBKE.
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4. ONIPEJEJIEHUE MTOJTHOM HATPY3KH CTYIIEHEN

Cymmupyiite Harpy3ku B niepsoii TABJIMIIE BBIBOPA 'EHEPATOPA, BHecuTe
WTOT Ha MEPBBIH JIUCT, 3aTEM MEPEHECUTE UTOT HA CIEAYIOIIMM JIUCT, CIIOXKUTE ITH UTOTH,
¥ TiepeHecuTe 3Ty mudpy Ha ciexyronwii TucT. [ToBTOpuTe 3Ty NMpoueaypy Ui Bcex
nocnenyromux nepsoit TABJIMIIE BBIBOPA 'EHEPATOPA nis1 Bcex cTyneHei
Harpys3KHu.

Teneps mpocMOTpUTE BCE CTPAHUIIBI U BhIieTuTe HanOompiue 3HaueHus SKVA, RkVA,
SkW, RkW, GkW.

HauOonpmias mudpa Oyaer ucnoib3oBaHa /Ui BbIOOpa reHepaTOPHOM yCTaHOBKH.
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CIIPABOYHOE PYKOBOJICTBO 'EHEPATOPHOU YCTAHOBKH

TABJIULIA BEIBOPA TEHEPATOPHOM YCTAHOBKU CTVYIIEHb
HAT'PY3KH Ne
NMHANBUY AJIbHBIE HAI'PY30OUYHBIE ITOJIHASL HAT'PY3KA CTVYIIEHU
XAPAKTEPUCTHUKHU

SkVA | SkW | RkVA | RkW | GkW | Kon- | SkVA | SkW | RkVA | RkW | GkW
BO

BBECTU UTOTI" RkW M3 IPEBIAYILENA CTYIIEHU

HAT'PY3KU >
HATPY3KA | BBECTU UTOI'M RkVA, RkW U GkW W13 TIPEJIbIIYLLEI
No CTYIIEHU HATPY3KU--mmmmemmmmmeeev >

IIOJIHAS HAT'PY3KA CTYIIEHEM >
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5. BBIBOP TEHEPATOPHOH YCTAHOBKHA

I'maBnas OcJb Ha 3TOM OJTalC — BBI60p Hanboaee S>KOHOMHUYHOI'O pa3Mmepa FeHepaTOpHOﬁ
YCTaHOBKH. Camas MajicHBKas reHeparopHas yCTaHOBKaA, MOAXOAAIIas JJIsd I[EIHHOfI HarpyskKu —
HanboJIee PKOHOMHYHA.

Hepeﬂ MNPUHATHEM OKOHYATCIIBHOI'O PCIICHUSA ITPUMUTE BO BHUMAHUC CIICAYHOIICC:

[Monmxaromue K03pPUIMEHTHI s BBICOTHI HAJ YPOBHEM MOpPSI U TeMIIEPaTyphl MecTa
YCTAaHOBKH JOJDKHBI OBITh MPUMEHEHBbl K MOLIHOCTH T'€HEPAaTOPHOM YCTaHOBKU TMepe
CpaBHEHHEM C Harpy304YHbIMU TPEOOBaAHHUSIMHU.

Cucrema oxJaxaeHUs OJKHA OBITh BHIOpaHA Il OKPY’KaIOIIeH TeMIlepaTyphl JaHHOM
YCTaHOBKH.

['eHepatop [OMKEH HMETh IIOCIE NPUMEHEHUS MOHIWKAUMX KOo3(h(UIHUEHTOB
MOIXOSIIYIO0 JUTUTETFHYI0 MOIIHOCTh, OOJIBIIYIO, YeM MaKCUMalbHbIEe BeMMUUHBI RkW
u RkVA, onpenenennsie B TABJIMIIE BBIGOPA TEHEPATOPA.

['eHepaTop [OMKEH HMETh IIOCIE MPUMEHEHUS MOHIWKAIMX KO3 (UIIMEHTOB
MaKCUMaJIbHYI0 CIIOCOOHOCTh K MPUHSATHUIO CTYNEHU HArpy3KH OOJbIINE MaKCHUMAaTbHBIX
BennuuH SKW u SkKVA, onpenenennsix B TABJIMIIE BBIBOPA TEHEPATOPA.

['enepaTop JOKEH MMETh IIOC/Ie TNPUMEHEHHUS MOHWKAIOIMUX KO3(P(PHUIHEHTOB
MOILIHOCTh B JUIMTENIBHOM pEXHUME BBIIE MaKCUMajdbHOM BennmuuHbl GkW,
onpezenenHo B TABJIMIE BBIBOPA I'EHEPATOPA.

[TyckoBast aktuBHas MOIIHOCT, SKW nomkHa ObITh He OoOJsbllleé MaKCHUMAalIbHOM
MOIIHOCTH MPUBOJSIIETO FEHEPATOP ABUTATEIS.

HanpsokeHne u yactora reHepatopa BO BpeMsl NEPEXOAHBIX MPOLECCOB AJIS JTaHHBIX
Harpy3ok JOJDKHBI ObITh BHYTpH ompeneneHHbix mnpenenoB, wuin KJIACCA
PEI'YJIMPOBAHMUAI.

Y6enureck, uTo Harpy3ka cOanaHcupoBaHa, Kaxkaas gaza HarpykeHa B npeaenax 20% ot
Kaxa0il napyroit ¢aspl. YoOeaurech, 4TO Harpy3ka Jr000il ogHOM Manoil (as3bl He
MIPEBBIIIAECT OJHOM TPETbEHM OT MOJHOM MOIIMHOCTM reHeparopa. Ecnm u3numHui
HebaJaHC UMEET MeCTO, IEPECOETUHNUTE OAHO(pa3HbIE HATPY3KH.

MunuManbHas Harpy3ka Ha TEHEpPAaTOPHYIO YCTAHOBKY HE JOJDKHa OBITh MeHee
npuom3uTenbHO 30% 0T €€ HOMUHAIBLHON MOIITHOCTH.

C TOYKH 3peHHs pacxo/a TOIUIMBA JJIsi TEHEPATOPHOI YCTaHOBKM HanOoJee YSKOHOMUYHO
pabotats ¢ Harpy3Kkoii 6omee 50%.

3amac 1Mo MOIIHOCTH JOJKEH ObITh ocTaBieH Mexay 20% u 30% ans Toro, 4roObl
MO3BOJINTH JANbHEHIee pacumpenne. OT0 OCOOCHHO BAYKHO JJISI YCTAHOBOK HA HOBBIX
00BbeKTax.

I'erepaTop u IBUTATEINH JODKHEI OBITH ITOJ00PAHBI 110 KPYTAIIIEMY MOMECHTY .
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TPEBOBAHUS K MECTY YCTAHOBKHA U AHAJIU3 HAT'PY3KH —
OIIPOCHBIN JINCT

TEMIIEPATYPA HA OBBEKTE

ITYCKOBBIE TPEBOBAHUS — I[TYCKOBBIE YCTPOMCTBA
BbICOTA HA/l YPOBHEM MOPS OBBEKTA
BJIAXKHOCTDb HA OB BEKTE

3AIIBIVIEHHOCTD HA OB BEKTE

ATMOC®EPHBLIE 3AT'PASHEHNA HA OBBEKTE
HAJIMYUE BPHI3T" COJIEHOM BOJIbl HA OFEKTE
CKOPOCTDB BETPA HA OBBLEKTE

HAJIMYUE PAJIMOAKTUBHOCTU HA OB BEKTE

CYMMAPHA HATPY3KA OFBEKTA HA OCHOBE ITPOLEAYPbLI BBIFOPA
I'EHEPATOPA

MMOCJIEJOBATEJLHOCTE HATPY3KU

OJIHA CTYTIEHB

OJIHA CTYIIEHB, C KOD®OUILIMEHTOM PAZHOBPEMEHHOCTU
MHOT'OCTYIEHUYATASI [TOCJIEJJOBATEJBLHOCTD

OHO- NJI TPEX®A3HASA HAT'PY3KA
BAJTAHC OJHO®A3HBIX HAT'PY30K

OJIEMEHTEBI HAI'PY3KH
YCTAHOBUBIINECA U ITEPEXO/IHBIE COCTABJIAIOUINE

OCBEILIEHHUE

JABUI'ATEJINA

CTATUYECKUE UBII

BJIOKU IIMTAHUA

I[TPUBOJJA ITOCTOAHHOI'O TOKA

I[TPUBOJIA C PEI'YJIMPOBAHUEM CKOPOCTH

HAJIMYUE PEKYIIEPATHUBHbBIX HAI'PY30K
HAJIMYUE NUKIIMYECKNX HAT'PY30K
HAJIMYUE EMKOCTHbBIX HAI'PY30K
HAJIMYUE YYBCTBUTEJIbHBIX HAI'PY30K

OLIEHKA INEPEXOHOTI'O HAIIPA>KEHU A

OIMPEAEJIEHUE CPEJHEI'O KOOODOUIIMEHTA HAI'PY3KHM U PEXXUMA
PABOTBI TEHEPATOPA
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e MOIIHOCTD B JJIMTEJIBHOM PEXXKUME
e MOIIHOCTb B KPATKOBPEMEHHOM PEXHWME
e [IEPBUYHAS MOIIHOCTD

e TPEGLOBAHUNA 110 ITIEPEXOHBIM ITPOLHECCAM B HAI'PY3KE

e MUHHUMAJILHAS HATPY3KA TEHEPATOPHOU YCTAHOBKU

e MUHHMAJILHAS HATPY3KA TEHEPATOPHOM YCTAHOBKM C TOUKU
3PEHUA DOOPEKTUBHOCTU PACXOA TOIUVIMBA

e 3AITAC 1O MOIIHOCTHU AJIAA PACIIMPEHIMA

e COOTBETCTBHME I1O KPYTAIUEMY MOMEHTY
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CIIPABOUYHOE PYKOBOJICTBO 'EHEPATOPHOU YCTAHOBKU
ISO 8528 YACTD 1 — BBIPABOTKA

KJIACC YCTAHOBUBILIUNCS [IPOCAJIKA [IPUJIATAEMA S [IPEJIEJI OTKJIFOUEHUE BKJIFOYEHUE BPEMS
PEXHM HATPY3KA | BOCCTAHOBJIEHUS HATPY3KU HATPY3KU BOCCTAHOBJIEHU S
G1 B [IPEJIEJIAX B [IPEJIEJIAX B ITIPEJIEJIAX
TOIUIMBHBIA [2,5% OT =<8% OT 100% 3,5% OT 18% 15% 10 ¢
PETVJISITOP HOMMHAJIBHOI HOMMHAJIBHOI HOMMWHAJIBHOM
YACTOTBI YACTOTBI YACTOTBI
G1 +5% 95% 35% 25%
PET'YJISITOP OT OMUHAJILHOI'O 100% oT [IPEBBILIIEHUE [IPOCAJIKA 10¢
HATIPSDKEHUS | HATIPSDKEHWS HOMMHAJIBHOI'O  |IIEPEXOJHOI'O  |IIEPEXOJIHOI'O
HATIPSDKEHUS HATIPSDKEHUS HATIPSDKEHUS
m.e. 35% 95% 15% 1,5¢
KJIACC YCTAHOBUBILUNCS | [TPOCAJIKA [IPUJIOXKEHHA S | TIPEJIE]T OTKJIFOUYEHUE BKJIIOYEHUE BPEMI
PEXHM HATPVY3KA BOCCTAHOBJIEHUS |HATPY3KU HATPVY3KU BOCCTAHOBJIEHU
G2 B IIPEJIEJIAX B IIPEJIEJIAX B [IPEJIEJIAX
TOIUIUBHBIA |1,5% =<5% OT 100% 2,0% OT 12% 10% 5¢
PEL'YJISITOP OT HOMHHAJIbHOM |HOMMWHAJIBHOM HOMMWHAJIBHOM
YACTOTBI YACTOTBI YACTOTBI
G2 +2,5% 97% OT 25 % 20%
PE['VJISITOP OT 100% HOMMHAJIBHOI'O  |IIPEBBILIEHUE [IPOCAJIKA 6¢
HATIPSDKEHUS | HOMUHAJILHOTO HATIPSDKEHU S [IEPEXOJHOI'O  |IIEPEXOJHOI'O
HATIPSDKEHUS HATPSDKEHU S HATIPSDKEHUS
m.e. 60% 97% 15% 0,5¢
KJIACC YCTAHOBUBILUNCS | [TIPOCAIKA [IPUJIOXKEHHA S | TIPEJIEJT OTKJIFOUYEHUE BKJIFOYEHUE BPEMI
PEXHM HATPVY3KA BOCCTAHOBJIEHUSI |HAT'PY3KU HATPVY3KU BOCCTAHOBJIEHU S
G3 B IIPEJIEJIAX B IIPEJIEJIAX B [IPEJIEJIAX
TOIUIMBHBIA [0,5% OT =<3% OT 100% 2,0% OT 10% 7% 3c
PET'YJISITOP HOMMWHAJIBHOM HOMMWHAJIBHOM HOMMWHAJIBHOM
YACTOTBI YACTOTBI YACTOTBI
G3 +1% 99%, 15 % 15%
PEL'YJISITOP OT 100% oT [IPEBBILIIEHUE [IPOCAJIKA 4c¢
HATIPSDKEHUS | HOMUHAJILHOTO HOMUHAJIBHOI'O  |IIEPEXOJJHOI'O  |IIEPEXOJHOI'O
HATIPSDKEHU ST HATIPSDKEHU S HATIPSDKEHU S HATIPSDKEHUS

60%

99%

15%

0,5¢
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CPABHEHMUE KJJACCA UCTTIOJIHEHU A

HAPAMETP 1SO 8528 [1SO 3046 | ISO 8528 [ 1SO 3046 | 1SO 8528 [ISO 3046 [ ISO 8528 | ISO 3046
Gl A2 G2 Al G3 - G4 A0

TIPOCAJIKA YACTOTBI <=8% | <=8% | <=5% | <=5% | <=3% - AMC | AMC

JIMATIA30H YACTOTBI B | <=2,5% | <=1,0% | <=1,5% | <=0.8% | <=0.5% - AMC | AMC

VCTAHOBMBIIEMCSI 1,5% 1.0%

PEXUME

OTKJIOHEHME UACTOTBl | <=+18% | <=15% | <=+12% | <=10% | <=+10% AMC | AMC

B [IEPEXO/IHOM PEXVME

OT UCXOJTHOM 100%

YACTOTBI TTPU

BHE3AITHOM

YMEHBIIEHUN HATPY3KU

TIPY BHE3ATTHOM <=(15%+ | <=15% |<=-(10%+| <=10% | <=(7%+ - AMC | AMC

VBEJIMYEHUHN HATPY3KH | nocanxa) npocaka) npocaka)

BPEMSI <=10c | <=15¢ | <=5c <=8¢ <=3c - AMC | AMC

BOCCTAHOBJIEHUS

YACTOTBI

AMC = no coenawenuro mexcoy npouzgooumenem u 3aKa34UKOM
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I'PA®UK HAT'PY3OK
OBO3HAYEHMUE | OIIMCAHUE THII HOMMHAJIBHAS KOJI-BO
HAI'PY3KHU HAI'PY3KHU HAI'PY3KHU MOIIHOCTbD HAI'PY30K
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CIIPABOYHOE PYKOBOJICTBO 'EHEPATOPHOI YCTAHOBKM

TABJIMLIA BEIBOPA TEHEPATOPHOM YCTAHOBKU CTVYIIEHb
HAT'PY3KH Ne
NMHAVBUAY AJIBHBIE HAT'PY3OUYHbBIE [TOJIHAA HAT'PY3KA CTYIIEHU
XAPAKTEPUCTHUKHU

SkVA | SkKkW | RkVA | RkW | GkW | Kon- | SkVA | SkW | RkVA | RkW | GkW
BO

BBECTU UTOTI" RkW M3 IPEJBIAYILENA CTYIIEHU

HATPY3KH >
HATPY3KA | BBECTU UTOTU RkVA, RkW U GkW 13 IIPEJIBITYIIEN
No CTYIIEHU HATPY3KHU--mmmemmmmemev >

IHOJIHASI HAT'PY3KA CTYIIEHEHN >
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Pa3nea S. UHCTPYKIUS IO MOHTAXKY

OraBJiienue

WNHCTpyKIUS 110 MOHTaXY

MoHTaX reHepaTOpHON YCTaHOBKHU

Momntax kabens — HopMaTuBbl EBponeiickoro coolmiectBa
TexHUYeCKUE XapaKTEPUCTUKU KaOems

N30051nOHHBIE MaTEpUaIbl U COEUHUTENbHbIE MATEPUATIbI
HomuHanbHble BeTUYHHBI HAPSHKEHUS Kabens

TexHu4eckue naHHbIE MOXKAPHOU OE30MaCHOCTH

0O0630p ycrnoOBHBIX 0003HAUEHUH, HCTIONB3YEMbIX MPH UICHTU(DUKALNN KaOes
Pa3mep kaGenst moa Harpy3kou

CnocoObl MOHTaXKa KaOes

Paznenenune xabenei

[TakeTupoBaHUe WK TPYNIUPOBKA Kabeseit

Konresas 3amenka kabens

YmiotHeHue kabels Ha BXOJE M BBIXOIE

MeTtonuka onpeseneHus BeJIMUnHbI Kabems Mo Harpy3Koi
3amuTHBIE YCTPOMCTBA JUIS HATPY30K U Kabenei moj Harpy3Koi
Pexomennanuu Hopmatusos 1o noaxkiroueHuto nposoaos IEE
JlonoTHUTEIbHBIE aBAPUITHBIE CUCTEMBI JIJI1 MOHTa)Ka T€HEPATOPHBIX YCTAaHOBOK
VYnpasieHue U pacrpeeTuTeIbHOE YCTPOHUCTBO

3azeMiieHue

CucreMHOE 3a3eMIICHHE

3azeMiieHne 000PyI0BaHUS

MonHues3amnura

NcTtounuku nryma qu3enbHOro reHeparopa

3aTyxaHue 3ByKOBOW BOJIHBI

3aTyxaHue 1ymMa reHepaTOPHOM YCTaHOBKH

3ByKOBas Harpy3ka

xana nemuden

EBporneiickoe 3aKOHOIaTEIBCTBO

[ToHnkeHne ypoBHS ITyMa Ha BBIXOJE
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HHCTPYKIMU ITO MOHTAKY

UtoObl BBIOpaTh HEOOXOMMMYIO TEHEPATOPHYI) YCTAaHOBKY, KOTOpas MOAOWIET st
JAHHOM c(epbl NMPUMEHEHHs, BaXHO CaMbIM BHUMATEJIbHBIM 00pa3oM YUYUTHIBATh (DAKTOPHI,
KOTOpbIC OKa3bIBAIOT BIIMSHHE Ha MOHTaX YyCTaHOBKH. [IpemBapuTenbHOE 3HAKOMCTBO C
MOHTa)KOM TPEJIIOJIaraeMOi T'eHEPaTOPHON YCTAHOBKH MOBBICUT BEPOSTHOCTH C CAMOTO Hayasa
CO3/1aTh CHUCTEMBI, TOJXOMAIINE K TEHEPAaTOPHOH YCTaHOBKE, W TaKUM 0O0pa3oM H30exkaTh
A0POroCToAIMX U OTHUMAKOIIUX MHOI'O BpCMCHU HpO6HeM Ha CTpOHTeHBHOﬁ IJIOIIAaaAKE.

@akTopsl, KOTOPBIE BIMSIOT HA TEXHUYECKHE IapaMeTpbl I'€HEPAaTOPHON YCTAaHOBKH M
KOTOpble HEOO0XOJMMO NpPUHUMATh BO BHHMAHUE IPH BHIOOpE T'€HEPATOPHOW YCTaHOBKH,
CIEeyIOIIHNE:

e CHCTEMBbI KABEJIEN

e 3ATYXAHME 3BYKA

e TOILJIMBHBIE CUCTEMBI

e CHCTEMBbBI OXJIAKJIEHUSA

e CHCTEMBI IIOJJAYH BO3TYXA
e BBIXJIOIIHBIE CUCTEMBI

e CHUCTEMbI CMA3KH

e CHUCTEMBI YIIPABJIEHUS

e CHCTEMBI 3ATTYCKA

e MOHTAXK JBUT'ATEJIS

e I3 Bcex 3THX MEPEUYUCIICHHBIX CHUCTEM, B JIAHHOW TJaBe MOAPOOHO pacCMaTpPUBAIOTCS
tomeko 1nBe, CUCTEMA KABEJEW u 3ATYXAHHUE 3BYKA. OcraBmmecs
CHUCTEMBbI, HMCIOIIUE OTHOIICHHE K CHCTEME JBHUTaTelield, pacCMaTpUBAIOTCS B
PykoBojicTBE 110 MOHTa)XXy T€HEPATOPOB U MX UCIIOIB30BAHUIO.
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MOHTAXK TEHEPATOPHON YCTAHOBKHU

[Tpu MoHTa)Ke reHepaTOPHOIN YCTAHOBKHU MCIOJIb3YIOTCS CIISAYIOIINE BUIBI KaOemei:
e KABEJIU, HECYHIUE HAI'PY3KY.

310 Kabenu CBEPXIPOYHbIE, PACCUNTAHHBIE HA TO, YTOOBI BHIZIEPKATh TOKOBYIO HArpy3Ky
pu paboveM HANPSHKCHUH.

e KABEJIN YIIPABJIEHUSI.

D10 Kabenu, IKCILTyaTUPYIOIIUECS B MEHEE TSDKEJIOM PEXHME, 4eM KaOelu HarpysKd,
OHM pAacCUMTaHbl HA TO, 4YTOOBI HECTH TOKH YIPABICHUS TIPH HANpsDKCHUH
aKKyMYJISITOpHOM Oatapeu.

MOHTAK KABEJIEH - HOPMATHBbBI EBPOITEHCKOI'O COOBIIIECTBA

B wmexnynaponubix pekomennanusx IEC-364 ompeneneHbl TpeOOBaHUS K MOHTaXY
anexrpuyeckux kabdenei. B EBpone CENELEC u3noxuna 3Ti HalMOHAIbHbBIE TPEOOBAaHUS MO
ob6o3nauenneM CENELEC-384.

Kaxnas EBpomeiickas cTpaHa MMeeT CBO€ COOCTBEHHOE H3/IaHUE 3TUX TPEOOBaHMU.
B Benuko6puranun HopmaTuBbl 110 moakiIt0oueH0 poBoioB BS7671 onpenenstor TpeboBaHUs
IPY MOHTa’Ke€ TPOBOJIOB KO BCEM OBITOBBIM, KOMMEPUYECKUM H ITPOMBIIIICHHBIM YCTAHOBKAM.

IIpn onpeaejieHHBIX O0OCTOATEILCTBAX HOPMATHBBI TPeOYT, 4YTOO0BI PadOTHI IO
MOJAKJIIOYEHHUI0 YJIEKTPUYECKUX TPOBO/I0B BbINOJHAJINCH ATTECTOBAHHBIM MEPCOHATIOM.

HecoOs101enne  ompenejieHHbIX CTAHAAPTOB BO BpeMsl MPOBeJeHUS] MOHTAaKa
3JIEKTPUUYECKUX Kabeseill MOkKeT ObITh OMACHBIM, 3TO MOKeT NMOBJIeYb 32 000l YroJI0BHYIO
U TPAKIAHCKYI0 OTBETCTBEHHOCTH NMEPCOHAJIA, YYACTBOBABIIEr0 B BbINOJHEHHH JAHHBIX
paoor.
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TEXHUYECKUE XAPAKTEPUCTUKHA KABEJIEN

JOIYCTUMAS HATPY3KA 10O TOKY

KabGenu wucnonb3yroTcss B AuanasoHe pabodeil Harpys3KH, KOTopas OIpelensiercs
JOMYCTUMBIM HAarpeBoM H3o0isATOpa. [lomycTumas Harpy3ka MO TOKY JaHHOTO KaOems MpsiMo
IPOTIOPIMOHATBHA TUIOIIAAH TIOTIEPEYHOTO CEYCHHUs Kabessl, JITMHE UCTIONBb30BaHHOTO Kabems u
BEJIMUMHE COMPOTUBIICHUS Kabels, a TakKe 3aBUCHUT OT CIIOcO0a MOHTaXa.

JlomyctuMasi Harpys3ka kaOesns MO TOKY BCEr/a JOJDKHA ObITh OOJbIle MOJHOIO TOKa
Harpy3ku (M B Tpefenax OTKIIOYaIollell cmocoOHOCTH 3alllUTHOM cHUCTeMBbl). MakcuManbHO
JIOTTyCTUMasi HeMPephIBHASL Harpy3Ka KaOelsi 3aBUCUT OT CIIoc00a, KOTOPHIM F€HEPUPYETCS TEILI0
BHYTpHU Kabens, U OT TOro, HACKOIbKO 3(h(PEKTUBHO H3OIUPYIOLIMI MaTepHall pacCeHBAaeT 3TO
teruto. Ha momyctuMyro Harpy3Ky Ka0ess o TOKY BIHSIOT ClIeAyonne GaKkTophI:

e Marepuas NpoOBOJHUKA. ATTFOMUHUN WIIH MEb.

e Marepuan uzosstopa. TenaonpoBOAHBIE CBOMCTBA M30JUPYIOIIETO Mareprana BIUSIOT
Ha JIOMyCTUMYIO Harpy3Ky kabess no Toky. CMOTpUTE MaTepual Jaiblie.

° MaTepI/Ian, U3 KOTOPOTO M3rOTOBJICHBI 3alIUTHBLIC IIOKPLITUA, H30JIALIUA U 6pOH$I
kabened. TermaompoBOAHBICE CBOWCTBA H3OJUPYIOIIETO Marepuajga BIUAIOT Ha
JIOITyCTUMYIO Harpy3Ky KaOens 1Mo TOKY.

e Temmeparypa OKpy»aromero Bo3ayxa. TemnepaTypa OKpY’KaloLIEro Bo3ayXa BIUSET Ha
TEPMUYECKUN KT OXJIAKICHUS Kabels B OKpY KaroIei cpene.

e (Cnoco® u30MSAIMM — HA OTKPBITOM BO3JyXe, MPOJIOXKEH B TpaHIIEAX C APYTUMHU
kabemsimu. KaOenb, HaxXOIAIIMIICS HA OTKPBITOM BO3IyXe, OYIeT OXJIaKIaThCcs Ooliee
¢ dexTrBHO, YeMm Kabenb, MPOJIOKEHHBI B 3eMJie W CrPYNIUPOBAaHHBIA BMECTE C
OpYTUMH TaKUMH K€ KaOenmsimu. Y KaOenell, pacrloNOXeHHBIX B 3eMJIE WM
00BEAMHEHHBIX C APYTUMHU KaOeIsiMHi, HEOOXOIUMO YUUTHIBATh CHIDKEHHUE HOMUHATIBHBIX
3HAYEHUU.

PABOYAS TEMIIEPATYPA

Pabouas TtemmepaTypa ompexaensercs Kak TeMmIepaTypa, HPHU IOCTHKEHHUH KOTOpOH
Kabenb MOXKET HeCTH HOMHUHAJBHBIA TOK. Bhlle 3Toi TemmepaTypbl JOMyCTHMas HarpysKy
Kabess 0 TOKy HEOOXOJUMO YMEHBIINTh, HHA4Ye TOBOPs, HEOOXOJUMO CHU3UTh HOMUHAJIbHBIE
3Ha4YeHHs, B COOTBETCTBHM C TaOMUI[AMM TOHWKECHHUS HOMHUHAIBHBIX  3HAYCHUH,
IIPEIOCTABICHHBIMHA U3TOTOBUTEIIEM.

CAMOBO3I'OPAHUE

CamoBoO3ropanue — 3To TeMIepaTypa, Ipu KOTOPOi BOCIUIAMEHSIIOTCS YyacTh kadens. Jrta
TeMIIepaTypa 3Ha4MTEIbHO MpeBbIaeT padouyro TemnepaTypy. CaMoBO3ropaHue NpoOUCXOINT B
TOM Cllydae, €cClId Kabeab HENpepbhIBHO NPOBOJUT TOK, 3HAUYUTENBHO IPEBBIMAIONIINNA
HOMMHAJIBHOE 3HAYEHUE TOKA.

I;'_'Iﬁ/EI.I'IEI'*-IHE M30nAL . MaTEPIAEnN
NPoOBOgHIME

) 5 :
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MATEPHAJI OBOJIOUYKHA U U30JAIMOHHBIA MATEPUAJL

Kpome wuzonsuuoHHOro marepuia KaOelns, 4acTO IOBEPX HEr0 HMeeTcs 3alUTHas
oOosouka. OHa CHOYXUT WIM Kak o000JOYKa, BBIMOJHAMOMIAS 3alIUTy OT (PU3MUECKHUX
MOBPEXKACHUN, WJIM KaK OCHOBa [IJISl HAJIO)KEHHUS JOIMOJHUTENBHON 3alIMTHON OpoOHHU.
Hcnons30BaHHBIN I8 U30JSIIUN KaOeNsi U €ro 00OJIOUKM MaTepuall BIHMSIET Ha HOMHUHAJIbHBIC
3HaueHusi kabens. OOBIYHO B KayecTBE H3OJSALMOHHOTO MaTepuaia kabelnss M B KadecTBe
M30JSIIIMOHHOTO MaTepuajga BOOOIIE HCIOJB3YIOTCA TEPMOIUIAaCTHYECKas IulacTMacca WId
anacromep. Hanbonee pacpoctpaHeHsl CleayONIMe MaTEPUATIbI:

TEPMOIIVIACTUYHBIE MATEPHUAJIbI — nocne negpopmManuy OHM HE BO3BpAIIAIOTCS K
UCXOJIHOM (hopMe MpH KOMHATHOM TeMmepaType.

MBX — NIOJIUBUHUJIXJIOPHU/I — DTOT TepMOIUIaCTUYHBIN MaTepuail uMeeT Hanbosee
[IUPOKOE MPUMEHEHHNE BCIIEJCTBUE CBOCH OOIIECAOCTYMHOCTH U JelieBU3Hbl. OqHAKO Npu
BO3ropaHun JSTOT MaTCpual BbLACIACT TOKCHYHBIE KHCJIOTHBIE Ta3pl. PabOouas
TeMIrepaTypa 9TOro Marepuana orpanuueHa g0 70°C. HemocTaTok — €ro Heb3s
WCIOJIb30BATh B YCIOBUSX 3aMEP3aHHUS.

IJIACTOMEPHBIE MATEPHUAJIbI — nocne nedpopmanuu npu KOMHATHOM TemIieparype
ATOT MaTepual BO3BPALIAETCS K CBOEH UCXOAHOMN (opMe.

STWIEHITPOITAJIEHOBBIN KAYUYK (JIIK)

OTOT Martepuan TakoW jke TMOKWM, KaK W HaTypajbHBIH KayuyyK, HO ero pabouue
TeMIepaTypbl BBILIE.

CIIUTHIN MOJUATUJIEH (XLPE).

DTOT Marepual MeHee THOOK, YeM OHTHICHIPONWICHOBBIM Kayuyk. Ero paGouas
TCMIICpATypa KOPOTKOTO 3aMbIKaHHA BBIINIC, IMO3TOMY MOXHO YMCHBUIUTH IIJIOIIA[Ab
MOTIEPEYHOT0 CEUEHUS 10 CPAaBHEHUIO ¢ Kabenmsimu ¢ m3osnueit u3 [IBX, 9To mone3no mpu
CO3/IaHUM TyYKa Kabeseil B OorpaHHYEeHHOM IpocTpaHcTBe. CHIMTHIM MONMUITHIEH TOPIOY,
HO KOJIMYECTBO BBIICIISIEMBIX Ia30B U JbIMa MEHbIIIE, yem y [IBX.

XJIOP-CYJIb®AHUPOBAHHBIN IMTOJUITUJIEH (CSP)

OH ucnonp3yercss B KauecTBE Marepuaia 000JIOUKH, OCOOCHHO MpU HCIOJIb30BAHUU Ha
Mope. OH, Kak MOpaBWIIO, UCIOJIB3YETCS BCIEACTBUE CBOEU BBICOKOM YCTOWYMBOCTH K
Macily, HarpeBy ¥ aHTHUIHPEHOBBIX CBOMCTB.

ITOJIUXJIOPOIIPEH (PCP)

YcToluMBOCTh K HArpeBY M Maciy Takas ke, kak u 'y CSP. Kpome Toro, o0namaer eme u
0COOEHHO BBICOKOM yCTOMYMBOCTBIO K UICTUPAHUIO.

MATEPHUAJI | CAMOBO3I'OPAHUE MUH. IPEJEJBHO JOIYCTUMBIE
TEMIIEPATYPA 3HAUEHUS TEMIIEPATYPHBIX
MOHTAKA 3HAYEHUM
MMOCTOSSHHASI | UCIIOJIb30OBAHUE
SKCILTYATALIUSA B KOPOTKOM
3AMBIKAHUU
(5 CEK.)
IIBX 390-450°C 0°C 70°C 140-160°C
OIIK 400°C -40°C 90°C 250°C
XLPE 350°C -40°C 90°C 250°C
CSP 400°C -35°C 85°C 250°C
PCP 400°C -40°C 60°C 250°C
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HOMMHAJIbHBIE XAPAKTEPUCTUKU HAMNIPSI)KEHUA KABEJIEHN
KABEJIN HU3KOT'O HATIPS)KEHUSA 10 600B

Kab6enu ¢ o6omnoukoit n3 [IBX mupoko UCHoNb3yl0TCs P HOMUHAIBHBIX 3HaueHUsX 10 600 B.
B BenukoOputanuum 5STH KaOelMM TIOCTABISIIOTCS KakK OpOHUPOBAaHHBIMHM, TakK M HE
OpOHHPOBAaHHBIMHU.

BPOHUPOBAHHBIE

600/ 1000 BoabT o BS6346, rcnionb3yioTest UIst MOHTaXxa B 3eMJie, KabeIenpoBoaax HiIu
Ha BO3/yXe.

HE BPOHUPOBAHHBIE

450/ 750 BombT mo BS6004, mpuromHsl ;s MOHTa)Xa TOJBKO B T€X MeCTaX, Ie HET
OMACHOCTU MEXaHUYECKOTO MOBPEXKICHHUS.

KABEJIN BBICOKOI'O HAIIPSAKEHUSA 10 3,3 KBOJIBT.

Kabenrn ¢ w3omsuuedt w3 cmmrtoro mnonudTmwieHa XLPE wmm w3 tBepmoro
STWICHNponuwieHoBoro kayuyka HEPR mupoko npumeHsIOTCS Tpu HampshkeHusx 10 3,3
kBoJIbT. BpoHupoBanHble kabenu 10 3,3 kBoibT o BS5467 umeror cinoit u3 [1BX.

KABEJIA BBICOKOI'O HAIIPSIOKEHUSA OT 3,3 KBOJIBT 10O 33 KBOJIBT.

Kabenu, paccuntannplie Ha HaMpspDKEHUE OT 6,6 KBOJBT 10 33 KBOJBT, SKPAHUPYIOTCS TIPH
oMoty u3osiuu u3 [1BX, momynpoBoJHUKOBOTO clos, MeTHOTO ciiost, 06onouku u3 [1BX u
raJbBaHU3UPOBAHHON CTAIBLHON OpOHM ¢ HapykHOU 00osouKoit u3 [IBX.

Kabenu BBICOKOTO HANpPsHKEHUS M3TOTABIMBAIOTCS B COOTBETCTBUM ¢ BS6622 n
oJI00HBIM €My, HO He paBHOLIEHHbIM cTaHnapToM [EC 502.
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IHPOTUBOIIOXAPHBIE XAPAKTEPUCTUKHU

B HEKOTOpPBIX ClTydasix OY€Hb Ba)KHO, YTOOBI B CIIy4ae Mmokapa kadeiab He JBIMHI WIHA He
CrocoOCTBOBaN pacrpocTpaHeHuio orHs. KaOemu, uMeromue TpOTHUBOMOXKAPHBIE CBOWCTBA,
KJIACCU(PHUITUPYIOTCS CIIETYIONTUM 00pa3oM:

MOKAPOYCTOMYUBBIE KABEJIA IEC 331
Ot1u Kabenu JOJKHBI BBIIEP)KUBATh Ta3oBoe miaMs 7500C B TeueHne 3 4acoB.
KABEJISI - UHTUBUTOPHI IIVIAMEHMU 1IEC 332-1

Otu Kabenu AO0HKHBI TaCHYTh CaMU M HE CIIOCOOCTBOBATH OMACHOCTH PAaCHpOCTPaHEHUs
noxkapa.

KABEJIA C IOHWKEHHON CKOPOCTBIO PACITIPOCTPAHEHMUS
IINTAMEHH TEC332-3

Otu Kabenu JOHKHBI CIEPXKUBATh PACIPOCTPAaHEHHUE NIAMEHU TPU YKJIaJIKe B KaOeIbHbIN
My4OK.

KABEJIX C HU3KUM BbBIAEJEHHUEM JIbIMA W HE COIAEPXAIIUE
I'AJIOI'EHOB.

OT1u Kabenu JOJKHBI BBIICIATh MO IbIMa, UX COCTABJISAIONINE HE COJIEPkKAT TraJIOreHOB.
JIeIM ¢ copepKaHWEM TaJOreHOB HMMEET KHUCIOTHBIE CBoicTBa. Jlns »Tmx Kabeneid
TUNIUYHO conepxkanue kucioro raza 0,5% (IEC 754-1). ConepxaHue KUCIOro rasza B
kabemsx ¢ I[IBX oxomno 30%.
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Coanasi Tabanna 0003Ha4eHN i, MPUMEHAEMbIX NPH MAPKHPOBKe Kadeei.

Coxkpamiensoe Ha3Banmne IIpumevanus
o0o3HaYeHHE
CPE XIIOpUPOBAHHBIN MOJIUITUICH
CSp XnopeynbhupoBaHHBIN MONIUITHIICH
EPR OTUIEHNPONUIICHOBBIN KayuyK
ETFE OTUJICHNIPONMIIEHOBBIN KaydyK
FP [ToxapHas ycTOWYHUBOCTh
FR WNuruburop riameHu
HOFR YCTONYMBEIN K HATPEBY U Macly U HHTUOUTOP
IUIAMEHU
LDPE [TonuaTHIIEH € HU3KOM TIIIOTHOCTBIO Nsrorasnusaercs o
BS6724
LSF Hwuzkoe BhlZIeTIEHNE IbIMA U I'a30B N3omnsuusa He conepkut
raJIOr€HOB
LSOH Huskoe BbiaeneHne npIMa U OTCYTCTBUE TaJIOTEHOB
MI MusnepasibHast U30JISIUSA
NH l"anorens! OTCYTCTBYIOT
PILC Bymaxknas u305s11s, CBUHIIOBOE MOKPBITHE ITo BS6480 ¢
obomnoukoii u3 [1BX
PTFE [TomurerpadropaTriieH
PVC [TonuBrHUIXIIOPUA [IInpoko nmpumeHsercs
1o 70°C o BS6346
RS [ToHmkeHHOE BhIEIECHUE AbIMA
SWA OpnuH cnoii mpoBOJIOYHOM OpOHU Kax nmpaBuio, ctanpHas
WM aJIIOMUHUEBAs
TCWB OmnuteTka kabemst U3 MEAHOM MPOBOJIOKH C
OJIOBSIHHBIM ITOKPBITHEM
TRS N3osanust U3 IpoYHOM pe3UHBI
TSWB OmneTka kabens U3 CTaTbHON TTPOBOJIOKH C
OJIOBSIHHBIM ITOKPBITUEM
VR BynkanuszupoBaHHas pe3nHa (Kaydyk) ITo BS5467
XLPE CIUTBIN TOTUITHIIEH [Mpumensiercs 10 90°C
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PASMEP KABEJISA, HECYIIEI'O HATI'PY3KY

Ha Bp160p pazMepa mpoBOHUKA MPHU JTFOOOM MOHTa)KE BIUSIOT Clieaytontue (aKTOphI:

TEMIIEPATYPA
HeoOxomuMo CHIKEHHE HOMHUHAJIBHBIX 3HAYEHWH TMpH TPEBBILICHUHM paboueit
TeMITepaTypbl Kaders.

HEITPEPBIBHAS KPATKOBPEMEHHAS U IUKJINYECKAS HAT'PY3KA
Jlonyctumas Harpyska KaOens 1o TOKY JOJIKHA OBbITh BBILIE MaKCUMAJIbHOTO YAEIHHOTO
TOKa KOPOTKOT'O 3aMBIKaHUs B CUCTEME.

THII 3AIIATHI, KOTOPBIV JOIMTYCKAETCS IPUMEHATH ITIPOTHUB TOKA
MNEPEI'PY3KH U TOKA KOPOTKOI'O 3AMBIKAHUS B CUCTEME.

Henp3s mpeBbIIaTh IOMyCTUMYIO HArpy3Ky KaOensi TO TOKY M YCTOWYHMBOCTH K
HANpsHKEHUIO JTAHHOTO Kabens. DTH OrpaHMYeHus MO SKCIUTyaTallud Kabens HeoOX0IuMo
NpUHUMAaTh BO BHHMaHHE IpH BbIOOpe NPHOOPOB 3alIMTHI Ui CHUCTEMBI TeHeparopa. B
0COOEHHOCTH Ha MaKCUMAJIbHYIO JIOIYCTUMYIO HAarpy3Ky IO TOKY KaOelei moa Harpy3Koii Oyaer
BIIMATH IPUMEHSAEMas CHCTEMa 3alllUThl OT CBEpXTOKOB. CiemyeT BHIOMpATh KaOEH, KOTOpbIE
OyayT paboTaTh MpH 3HAYCHMAX, MPEBBIIIAIONIMX MOPOTOBOE 3HAUEHHE pACLEIUICHUS MpU
NPEBBIIICHUN HAMIPSDKEHUS B CUCTEME.

YUYET NAJAEHUSA HAIIPSIOKEHU L.

Crnenyer nenatb kaOenu, HeCyIIMe HArpy3Ky, Kak MO>KHO kopouye. Kak Ob1 HM ObIJI0 Mano
COIIPOTHBIIEHUE CAMHUX MEIHBIX IPOBOJHUKOB, OHO CYMMHpYETCs B KaOemsaX, HMMEOIINX
3HAYUTEIbHYIO JUIMHY. He3HaunTenbHOe CONMpOTHBIIEHHE Kabess, CYLIECTBYIOIEe Ha €AMHUILY
€r0 JUIMHBI, OYEHb OBICTPO MPHUBEAET K 3aMETHOMY TAJCHUIO HANPSDKEHUS MPH YKIIAAKe KaOers
JUIMHOW B HECKOJBKO METPOB, COEIMHSIOIIEr0 HAaXOIIIMICS B OTHAJICHUU T'€HEpaTop C €ro
Harpy3koi. Ecnm HeT BO3MOXXHOCTH M30€XaTh OOJBIIOTO PACCTOSHHS MEXAY Harpys3Kamw,
HEOOXOIMMO MpPHUMEHATh Kalelb € OYeHb HU3KMM CONPOTUBJICHHWEM WU MapajlleIbHO
YKJIabIBaTh €IIe TaKoH ke Kabeib, 4TOOBI MONY4YUTh TpeOyeMoe pabodee HANPsSHKCHHE Ha
TEpMUHAJIaX Harpy3KH.

PABOYEE HAIIPSI’)KEHUE

Kaxk n Bce M301IMOHHBIE MaTepHalIbl, 000I0YKa U U30JIIMsS Kabems OyneT HapylleHa U
CTaHET MPOBOJUTH AJIEKTPUUYECTBO B Clyyae, €ciu OyAeT 3HAYUTEIbHO yBEIMYEHa pPa3HOCTh
noreHnuanoB. KaGenn paccunTanbl Ha SKCIUTyaTalUIO MPH HU3KOM WIJIM BBICOKOM HAIPSDKEHUH,
3aTeéM OHHM KJAacCHU(UUUPYIOTCS MO CBOMM pabodyuMM BeIMYMHAM HampspkeHus. Hukorna He
CJIelyeT MpPEBbIIaTh HOMHUHAJIBHOTO HAINpPSDKEHMs KaOens, TaKk KaK 3TO MOXKET IMPHUBECTH K
HapyIIEHHIO LIEJIOCTHOCTH BCTaBOK.
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CITIOCOBBbI YKJIAJIKU KABEJIA

VYxianky kaOenst MOKHO IPOBOJUTH PA3IMYHBIMH CIIOCOOAMMU:

e OTKPBITBIE KABEJIM KPEIIATCA HEIIOCPEACTBEHHO K
INOBEPXHOCTH KOHCTPYKIHMOHHbIX TETAJIEH, K BAJIKAM CTEH U K
ITOTOJIKAM.

e B BbIPBITBIX TPAHIIEAX KABEJIN 3AKPBIBAIOTCS, 3ATEM
3AIIOJHSIOTCS 3EMJIE.

e HA JIOTKAX JIUISI KABEJIEM.
e B IIOJ3EMHBIX KABEJIEIIPOBOJIAX.

¢ B METAJUIMYECKHX WIH INIACTUKOBBIX KOHTEMHEPAX WJIH
KABEJIbHBIX KAHAJIAX.

Br16op HamboIree moIXOMIIero crocoda YKIAIKA KaOemsi 3aBUCUT OT caMmoro Kabens u
oT ero Ha3HaueHus. Ilpu BbIOOpe Hamboiee mnoaxoxduiero crocoda yKIagku Kabenen
HEOOXOJMMO KOHCYJIbTUPOBAaThCA CO CIEHUAINCTaMHU, AaTTECTOBaHHBIMU i PabOTHl MO
HopmatuBHOMY JOKyMEHTY MOAKIIOYeHHS TpoBonoB u kabenedt IEE (tombko mms
BenukoOpuranun).

Hempasrmso [TpasmmEyo

[0
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\ v

o

———

[Ipumep HenmpaBUIIBHOTO (ClI€Ba) M IMPAaBUIBHOIO (CIpaBa) MOAKIIOUEHHs IBUTATEIS,
cTapTepa ABUTareisl U BbIKIouaTens. [IpaBuiabHbINA coco0 MOAKIIOYEHUs KaOess 3aBUCHUT OT
NpPaBUIbHBIX HOMUHAJIBHBIX XapaKTEPUCTUK Kalesis M CHIKEHUs HOMHUHAJIBHBIX 3HAYCHHUH
Kabeneil mpu cOOpKe MX B IyYKH M TPYIIHUPOBKE, KPOME BIHMAHHUS (DAaKTOPOB OKPY’KaAIOIMIECH
Cpellbl, TPaBUIIBHOM 3aeJIKH KOHIIOB, Pa3/ieJIeHUs1 U IPUMEHEHHUs YIVIOTHCHHA.
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PA3JIEJIEHUE KABEJIEN

Heo6xomumo mpemycMoTpeTh pasneieHue kadesel, 4ToObl n30exarh ux (HU3UIECKOTO
CONIPUKOCHOBCHUS, THAYKIIUOHHOI'O U 3JICKTPUUYCCKOI'O BJIUAHUS. OCO6CHHO€ BHUMAaHHC HYXHO
YICIHUTh TOMY, YTOOBI KaOelsi MOKapHOH CHTHATU3AINH, KaOemsl TeJIeKOMMYHUKAIIUI U JApyTHE
KaGGHH YHOPaBJIAOMNUX CUTHAJIIOB ITPOXOAMIIN Pa3ACIbHO OT KaGeneﬁ BBICOKOI'O HAIIPSKCHUS UITN
ka0emnel, HecyluxX Harpy3Ky OOJBIIOr0 TOKa. DTO HEOOXOAMMO I TOTO, YTOOBI TTOHHM3UTH
CTeNeHb HMHTEPPEPEHIINU, KOTOpas CBS3BIBAETCS C KOHTPOJNBHBIMH KaOenmsmMu. CBsi3b
UHTEPPEPEHIIMH U TIOMEX MOXKET OBITh PE3yJIbTaTOM CJICIYFOIIETO:

BBICTPBIE UBMEHEHUWSA BEJIMYUHBI CUJIbI TOKA B KABEJISAAX ITO/
HAT'PY3KOM, KOTOPBIE BBI3BIBAIOT MNOSABJIEHUE CUJIBHOI'O
HABEJEHHOT'O 3JIEKTPOMAI'HUTHOI'O I10JI51, KOTOPOE BYJAET
NHAYKTHUBHO BbBI3bIBATDH ITOABJIEHUE HAIIPSKEHUSA B ITPOXOJAIIIUX
INOBJIM30CTHU KABEJISX.

CJ'IGI[CTBI/ICM CBSI3aHHBIX IIOMEX MOYKET OBIThH claeayromec:

JIEVCTBUS OPTAHOB YIIPABJIEHHMSI, KOTOPBIE TIPOUCXOJAT B ITPOILIECCE
PABOTbBI U OYEHDb TPY/IHO YCTPAHAIOTCS, HAIIPUMEP, CPABATBIBAHUE
INPEPBIBATEJIA HEIIN U OTKJIIOYEHUA ITPU PABOTE B PESBEPBHOM
PE/KUME.

HeobOxomumo cobmogaTh 0coOble Mepbl HPEIOCTOPOKHOCTH BO BpEMS TMPOKIAJKH
kabenel, eciin KOHTPOJIbHBIC Kabenn 1 Kadeau 1o Harpy3Kkoi cmemmBatotcs. Hukoraa:

e HE HPOK.J[AI[LIBAFITE KOHTPOJIbHBIA KABEJb W KABEJIb IO/
HATI'PY3KOHU PAJOM APYI C JPYI'OM IMAPAJIJIEJIBHO HA BOJIBIIUE
PACCTOSHMUA.

e HCHOJB3YUTE OJIUH U TOT KE MHOI'OXWJIbHBIA KABEJb JJIsI
IHOJAYU HAIIPAKEHUA NEPEMEHHOI'O TOKA (HA 'EHEPATOP HJIN
HA MPAUBOP) M HANPS)KEHHUHA KOHTPOJIbBHOI'O CHUTHAJIA WIH
IHOCTOAHHOTI'O TOKA.

Hopwmatusnsiit nokyment IEE onpenensier Tpu kareropuu kadbenei, KOTOpble HUKOTa HE
CICAYCT I'pyHImupoBaTh C TOKOBBIMU CCTSIMHU BBICOKOT'O HAITPSIKCHUS.

KATET'OPUA 1. llenu ¢ HU3KUM HanpspDKeHUEM (KPOME IIETIeH MPOTHBOTIOKAPHOM
CUTHAJIM3ALlMU U aBAPUHUHOTO OCBEIICHUS ), MUTAaHUE Ha KOTOPBIE MOJAETCS C OCHOBHOTO
UCTOYHHKA.

KATEI'OPUA 2. Ilenu ¢ upe3BbIUaliHO HU3KUM HaNpsyKEHUEM WU LENH
TEJIEKOMMYHUKAILMH, TUTaHUE Ha KOTOPbIE MTOJIAeTCs C aBAPUITHOTO UCTOYHMKA (Hampumep,
Tesie(hOHHbIEC TMHUU U KaOeslb CepUHHBIX JaHHBIX /IS TEJIEMETPUUIECKUX CUCTEM).

KATEI'OPHS 3. llenu noxapHO#l CUTHATIU3AIMU U aBaPUIHOTO OCBEIICHUS.
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OBFBbEJIUHEHUE KABEJIEN B IYYKU WIU I'PYIIIIUPOBKA.

Jlonyctiumasi Harpy3ka KaOenss Mo TOKYy MOJpa3yMeBaeT, uTo Kadelb MPOXOIUT Ha
OTKPBITOM BO3JIyX€, M 3TO IO3BOJIET PACCEATHCS TEIUIOBOM SHEPTHH, MOJyYeHHOH B pe3yJbTaTe
MIPOXOJISIIETO TI0 KaOEII0 TOKA U COMPOTHUBIICHHS Kabems. UToObI mepeaTh TOK OT TeHepaTopa K
Harpy3ke ¢ HEOONBIIMMHM 3aTpaTaMH, OYEeHb YacTO MPEANOYUTAIOT  HUCIOIb30BaTh
MHOTOXXHJIbHBIE KaOellss, a He OJHOXWIbHbIE KaOens. lcmomb3yemple Takum o0Opa3oM
MHOTOKUJIbHBIC KaOemsl yKIaIbIBAIOTCS MEXIy TeHepaTOPOM M Harpy3Koil BMECTE B BHJIC KI'yTa
WY TPYNIbBI Kabeneil. B pe3ynbprare rpynnupoBKH MHOTOKWIIBHBIX KaOesed MpH MOAKIIOYCHHN
UX OT TeHepaTopa J0 Harpy3ku 3(PGEKTUBHO MOHMIKAETCS CIHOCOOHOCTH OTIENBHBIX Kadenein
BBIJICJIATh TEIJIO. BceiieacTBHe 3TOr0 HEOOXOAMMO HCIONB30BATh CHIDKEHHE HOMHHAIBHBIX
3HaYeHUH JOMYCTHUMBIX HArpy3ok kaOeinell 1O TOKY, OOBEIMHEHHBIX B IIy4OK, YTOOBI
OTIPENICIIUTh PAaBHOICHHYIO 0€30TMacHYI0 JOMYCTUMYI0 HAarpy3Ky IO TOKY ITydka kabOeiei. Dta
Harpyska OmpezensieTcs M3TOTOBUTENEeM KaOems A My4YKOB, B KOTOPHIX OOBbeIuHEHO A0 12
kabenelt (4 xkabenst Ha onHy a3y B TpexdazHoi cucteme). CHIDKEHHE HOMUHAIBHBIX 3HAYCHUH
npyu oObeIUHEHUH Kabeneld B My4yKH HEOOXOAMMO HCHOJIB30BATh B JIOTIOJIHEHHE K JIOOOMY
HEOOXOIMMOMY TTOHIKEHHIO HOMUHAJIBHBIX 3HAYCHHUI BCIICICTBHE TEMIIEPATyPhl OKPYIKAIOIIETO
BO3/1yXa.

OO0bennHeHNE Kabenel B MydYKH HE BcerJa 00s3aTenbHO, MPHU pas3jielieHnu kKabemel Ha
paccrosiHue Oosiee IABYX IMAMETpPOB Kaless OTmagaeT HeoOXOAUMOCTh MPUMEHSTH CHI)KEHUE
HOMHWHAIIbHBIX 3HAYCHHA.

Kpowme Toro, cHIKeHIe HOMUHAIBHBIX 3HAUEHUH Kabens mpu 00beAMHEHUN B ITyYOK HE
UCIIOJIB3YETCS, €CJIM 10 KaOesto JoJKHA IPOXOIUTh Harpy3ka, paBHas 30% win MeHee OT
HOMHUHAJILHOTO TIapameTpa (He B IMyuKe).
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KOHIEBAS 3AJIEJIKA KABEJIA

Konnesass 3anenka kaOeneil, Hecylux Harpys3ky, JOJDKHa OTBEYaTh CIETYIOIIUM

TpeOOBaHUSM:

SJIEKTPUUECKHU COEJUHSATH U30JJMPOBAHHBIE )KNJIbI KABEJISI U
3JIEKTPHUECKOE OBOPY/IOBAHMUE.

MEXAHHUYECKH 3AIAIIATH U TOJJAEP)KUBATH KOHEIl KABEJISI U
KNI KABEJISL.

SO®DPEKTUBHO YIPABJISITH HANIPSI)KEHHOCTBIO DJIEKTPUUYECKOI'O
MOJISA U TOJIYUUTH TAKVYIO DJIEKTPUUYECKYIO TIPOYHOCTh
NUDJIEKTPUKA, KOTOPASI TPEBYETCS JJIsI U30JISIUU KABEJIS.
ECJIA KABEJIb 3AJIEJIBIBAETCSI HA ITIPEPBIBATEJIE TEHEPATOPA,
YCTAHOBJIEHHOM HA TEHEPATOPE IEPEMEHHOI'O TOKA 1
OTJIEJJEHHOM OT OCHOBAHUSI AHTUBUBPAIIMOHHBIM
KPEILJIEHUEM, B TAKOM CJIYYAE JJIs1 COEJUHEHUS
HEINIOCPEJCTBEHHO C INPEPBIBATEJIEM HEJIb35 NCIIOJIb30OBATH
KECTKU BPOHUPOBAHHBIN KABEJIb. B TAKOH CUTYAIIUN
HEOBXOJIUMO UCITIOJIB30BATh KYCOK 'MBKOT'O
COEJJMHUTEJBHOI'O KABEJISA 1JIS1 COEAUHEHUS )KECTKOI'O
BPOHUPOBAHHOTI'O KABEJISI U UCITBITBIBAIOIIIET'O BUBPALIUIO
MPEPBIBATEJISL.

Ilexarmreckrot
LM Kal T

(f e N
L

]
Cmopa [ aJafdiiezi
TR ET HUE CEEE
KOHTAET

3TO0 mpUMep 3aJeJIKU KOHIIA CUTHAIBHOTO Kales.
Jli cunoBbIX KaOemnel MupoKo NPUMEHSIOTCS 00’)KUMHBIE HAKOHEYHHKH.
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YIUIOTHEHUE KABEJIEH HA BXOJE U BBIXO/IE.

[TpaBwia noacoenuHeHns Kabenei TpeOyIoT, 4TOOBI OTHOKHUIIBLHBIC Ka0eIi P BXOJIC B
KOpITyca M3 MeTaJula C COJAEep)KaHUEM >kere3a ObUIM TaK PacIoyIoKEeHbI, YTOOBI MEXAy HUMH HE
HaXOAWJICSA MaTepuai ¢ COIEP)KaHUEM Kelle3a.

MaTepI/IaJ'IBI, COACpIKaIIUEC IKEJIC30, KOTOPBIC HAXOAATCA BOKPYI' CHIJIOBBIX Ka6en6171,
HCIIBITBIBAIOT BOSI[CﬁCTBHC OJICKTPOMArHuTHOI'0 TI10JIA, MOSABJIAIOIICTOCA BOKPYT kabems. B
COACPpKAIICM IKCJIIC30 MATCpHUAJIC BO3HHUKAIOT BHUXPEBBIC TOKH, YTO MOXKET IIPHUBCCTU K
HCKCJIATCIbHOMY BBIJACJICHUIO TCIIJIa U BOBHUKHOBCHHIO TOKA B KOPITYCEC Kaoes.

WneanbHble MaTepuaibl Ui YIUIOTHEHUS] — 3TO HE MAarHUTHBIE Me/lb, OpOH3a, aTFOMUHUN
WIM JPEBECHHA JINCTBEHHBIX Nopo. Eciau mpuxoauTces UCHoiab30BaTh CTajlb, OHA JOKHA OBITh
nephopupoBaHa /Ui paclIMPeHUs U MPEPhIBaHUS JOPOKKH BUXPEBOT'O TOKA.

[MomumepHble Kabenw clexyeT YIUIOTHATh C NPUMEHEHHEM KOMIIPECCHOHHBIX
yIUIOTHEHUH. Matepuan yIUIOTHEHUS JOJDKEH OBITh COBMECTHUMBIM C OpoHel kabes.
Hemerannuueckue MmiacTWHbl YIUIOTHEHHUS HEOOXOAMMO KPEMUTh C MOMOUIbIO 3a3eMIISIOLINX
HaKOHEYHHUKOB. 3aMmblkaHue (a3bl Ha 3eMIII0 3acTaBisieT TOK MIATH BJOJIb OpPOHHPOBAHHOTO
Ka0enst uepe3 KOHIIEBOE YIUIOTHEHHE B CHCTEMY 3a3eMJIeHHs. TakuM 00pa3oM, YIJIOTHEHHE
JIOJKHO BBIIEPKaTh TOK 3aMbIKaHUS (pa3bl B CHCTEME.

- Feneswrm
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IMPOLEAYPA ONNIPEJAEJEHUSA PASMEPA KABEJISA, HECYIIEI'O
HATI'PY3KY.

Paccunraiite = MakcuMaJbHYIO  MOTPEOHOCTb, TPU  HEOOXOJUMOCTH  yUUTHIBAs
Pa3HOBPEMEHHOCTh MaKCUMYMOB Harpy3Kku

VY3HaliTe y 2JIEKTPUYECKON KOMIIAHUU, IOCTABIIAIOIIEH 3JIEKTPONUTAHUE, MOXKHO JIU
NOJYYHUTh D3JICKTPONUTAHHE, HEOOXOAMMOE s MaKCUMallbHOW moTpeOHocTH. Takxke
y3HaiiTe clieayIomyo HHPOpPMaIHIO:

- Tun ucToyHMKa MUTAHUS, €T0 YaCTOTY, OAHO(A3HBINA OH WK TpeX(a3Hblil 4-KUIbHBIH,
50/60 repir.

- YCTpOUCTBO CHUCTEMBI 3a3€MJICHHSA, T. €. THUII CHCTEMbI, YAaCTbIO KOTOPOH CTaHyT
MOJACOEINHEHHBIE KaOeIs.

- ITapamerpbl ¥ Tun mnpepsiBaTenst (IUIABKOTO MPEAOXPAHMUTENS), PACHOIOKEHHOTO Y
Hayasa MoJICOEMHEHUS Kabessl K UCXOAHOM ceTH.

- OHOda3HbIi MpeanoiaraeMplii TOK KOPOTKOTO 3aMBIKaHUS UCXOJHOU CETH.

- Ecnmm uctounuk murtanus TpexdasHblid, TOrAa y3HaWTe TpexdasHbId MpenoiaraeMblil
TOK KOPOTKOT'O 3aMbIKaHUSI.

- MaKCPIMaJIBHy}O BCIIMYHHY COIIPOTUBJICHUSA IETINU 3a3€MJICHUSA ZeB PICXOI[HOﬁ CCTH.

OHpC,I[CJ'II/ITe pacnoJIOKECHHUE PACHPCACIUTCIBbHBIX KOpO6OK, cTapasiCb pa3MCCTUTDb
PacupCACIUTCIBHBIC IITUTHI B MECTAX Han0o0JIee TOHKEIIBIX Harpy3okK.

Onpenenurte TUI 3alIMUTHBIX YCTPOMCTB, KOTOPHIE BbI OyJeTe MCIOJB30BaTh BO BpeMs
[OJICOEINHEHUS Ka0eeil.

Brisicuute, kakue IeNM 3allMIIEHBl OT TOKOB TMEPErpy3Kd U TOKOB KOPOTKOIO
3aMBIKaHUs, a KAKUE [IEMTU UMEIOT 3allIUTY TOJBKO OT TOKA KOPOTKOTO 3aMbIKAHHUS.

Onpenennure, Kakue TOHIKAIOMINE XapaKTEPUCTUKH JOHKHBI OBITh MPUMEHEHBI K
Ka)KI0H IIENH.

Paccunraiite pazmep IPOBOIOB IO HANPSHKEHUEM JUIS KaXKIOU LICTIN.

Paccuuraiite BCIIMYMHY MMaACHUA HANPSIKCHUA IJI Ka)KI[OI\/JI LCIHU, IMPOBEPsIA, HACKOJIBKO
OTa BCJIMUYWHA JOITyCTUMA.

HpOBepLTC, 3allIUIICHBI 11 BbI6paHHLIe BaMH IIPpOBOJA OT TOKAa KOPOTKOTO 3aMbIKAHU.

PaccunTaiiTe BenuuMHy 3alUTHBIX MPOBOJOB, KOTOPHIE Bbl OyJeTe HCIOJIb30BaTh BO
BpeMs [IOJICOEMHEHUS KaOeeH.

YO6eauteck, 4TO 1IeNb 3alIUIIEHA OT HETPSMOTO MPUKOCHOBEHUS.

Onpe/:[eJmTe BCJIIMYMHY OCHOBHBIX HapallWBaCMBbIX IIPOBOJOB C paBHBIMHU MMOTCHIHWAJIaMHA
" BBISICHHUTC, KOTOPBIC ITIPOBOJA HOTpe6y'IOT HapaliyuBaHUs.
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[IpoBepbTe, HET M OCOOBIX CUTYyalUi, €CIIM K€ TaKUe JOJDKHBI MOSBUTHCS, ONPEICITUTE
BEJIMYMHY JTONOJHUTEIbHBIX HAPAIIMBAEMBbIX IIPOBOIOB.

[IpoBeppTe, HET JU paCHpPECIUTENbHBIX LIUTOB, MOJAIOMIMX MHTAHWE Ha LEMHu,
SIBJISTFOIAECS CMECHIO CTAI[MOHAPHOTO O0OPYIOBaHUS, PO3ETOK W/ WIH TIEPEHOCHOTO
00opyoBaHus, KOTOpoe OyAyT MEPEHOCUTh BPYUYHYIO BO BpeMsi paOOThI, WM PYyYHOTO
obopynoBanus Knacca 1. Pemure, MOXHO 71:

- orpannunTth nojHoe conpotuBiaeHue CPC B coorBercTBun ¢ Tabmuneit 41C IEE, nmmn
MPOBECTU OT pacHpeeNIUTEIbHOrO IIMWTAa HapalldBaeMble MPOBOAA OJHOTO pa3Mepa,
HUMCHOIIIHNEC OI[HHaKOBBIﬁ MOTCHIMAT U UAYHIUC K TEM KC TOKOIMPOBOAAIIUM ACTAIAM, YTO
Y OCHOBHBIE HapalMBaeMble MPOBOJIA C OAMHAKOBBIM MOTEHIUAIOM.

Onpenenure MONOKEHHE BBIKJIIOUATENEH, H30JSTOPOB M KHOMNOK  aBapUHHOIO
OTKJIIOYEHHS.

Oro o0muil mepedeHb MeponpusATuil. OJHAKO, CYIIECTBYIOT CIy4ad, KOTJa BCE
MNEPCUUCIICHHBIC BBIIIC ITYHKTBI HC IMPUMCHSAIOTCA, HAIIPUMCP, TAaKHUC Cllydau, KOIr'Jda
Hopmatusnbiii gokyment IEE 473-02-04 mo3BoisieT OCTaBUTh HEKOTOpHIC IemH 0Oe3
3allIUThI OT TOKA 3aMbIKaAHHS.
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3amuTHBIEC YCTPOMCTBA /IJIs1 HATPY3KH U KaleJiell Mo HATPY3KOM.
IlnaBkue npexoxpanuresau HRC

[TnaBkue mpeaOXpaHUTEIH C BBICOKOW YCTOMYMBOCTHIO K paspyuienuto (HRC)

3alUINAIOT MIPH MEPErPy3Ke U TAKKE MOTYT ObICTPO U HAAEKHO OTKIIIOYATh LIETIH KOPOTKOTO
3aMbIKaHMA JI0 UX BO3BpaTa K HOMHHAJIBHON OTKJIIOYAIOIIEH CIIOCOOHOCTH.
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PEKOMEHJAIIMN HOPMATUBHOI'O JOKYMEHTA 110
MNOJCOEAUHEHUAIO ITPOBO/JOB IEE

Hwke MbI pUBOIMM HECKOJIBKO TMOJIe3HbIX Ta0nuIl 3 HopmatusHoro gokymenTta IEE mo
NOJICOEAMHEHUIO Kabenel, B KOTOPBIX AIOTCs MOIPOOHbIE CBEJICHUS O TPEOOBAHUAX K 3aLIHTE,
JOTTYCTUMBIM Harpy3kam Io TOKY U MaJeHHUIO HAMPSKEHUs CTaHIapTHBIX KaOenew.

PaBMCpBI 3JIEMEHTOB IIJIaBKHUX HpeHOXpaHHTCHeﬁ AJId TIPOCTBIX WK MEAHBIX MTPOBOAOB C
OJIOBSIHHBIM MOKPBITHEM, KOTOPBIC HCIOJB3YIOTCS B TIOTY3aKPITHIX IUTABKUX MPEAOXPAHUTEISIX
(Tabmuua IEE 53A) (Cormacuo BS 3036)/

HomuHaneHas cuna HomuHaneHb1 tnametp
TOKA B TJIABKOM npoBoJa (MM)
npenoxpanurene (A)

3,0 0,15

5,0 0,20

10,0 0,35

15,0 0,50

20,0 0,60

25,0 0,75

30,0 0,85

45,0 1,25

60,0 1,53

80,0 1,80

100,0 2,00

[Tpumeuanue: CregyeT NPOKOHCYJIBTUPOBATHCA C HM3TOTOBUTENSIMU O MPaBWJIBHOM M0aOOpe
pasMepa mpoBojAa AN MJIABKOTO MPEIOXPAHUTEINS, KOTOPBI OYIeT UCIOIb30BaH B JEpiKaBKax
npenoxpanurens. [Ipu ucnonb3oBaHUM MPOBOJA ¢ OOJIbIIEH IUIOMIAIBI0 MTOTIEPEYHOIO CEUEHUS,
YeM pEKOMEHAYET M3rOTOBUTENb IUIABKOTO IPEAOXPAHUTENS, MOMKET CrOpeTh JAepiKaBKa
IUIABKOTO MPEAOXPAHUTEINS, HAPYIIUTHCS 3alllUTa U BOSHUKHYTh MOKap.

IEE — Tabnuiibl CHUKEHUS HOMUHAIBHBIX HATPY30K JIJIS TUTABKUX MIPEIOXPAHUTENICH CO CMEHHOM
IIPOBOJIOYHOM BCTABKOM.
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CITPABOYHMUK I1O TEHEPATOPHBIM YCTAHOBKAM

JlonoHUTENbHBIE HATPY3KHU MO TOKY U MAaJCHUS HANPSDKEHUS U1 MHOTOXKUIIBHOTO Kabens ¢ uzomsueit u3 [1BX, 6e3 OpoHu (MeHbIe TPOBOJHUKH)
(IEE Tab6xn. 4D2A) (BS 6004, BS 6346, BS 7629)

JlomonHUTENbHAS Harpy3Ka 0 TOKY (amIiep):

TemmnepaTypa okpyxaromero Bo3ayxa 30°C
Pabouas Temmneparypa npoogauka 70°C

OTajloHHast METOAMKA |

OrtamonHas MeToauka 11 (Ha

[Tmomans DTamoHHas METOIUKA 4 (3aKPHIT B DrayoHHas MeToauKa 3 (3aKPHIT B
TOTIEPEYHOTO M30JIUPOBAHHOMN CTEHE H.T.JI.) JIOTKE Ha CTeHE WK B moToJke, win | (Kperuienne HermocpeICTBEHHO K JOTKE ¢ mepdopariuii) umm
ceyeHus B keno0e) TIOBEPXHOCTH) OranonHast metonuka 13 (Ha
NIPOBOJHUKA OTKPBITOM BO3/IyX€)
Onua Onuu Onun OnuH Tpex>KuIbHBIN | OquH OnuH TpeX>KWIbHBIN | OquH Onun
JBYX)KUJIbHBIH TPEX KWIbHBIH JBYX KUJIBHBIN Ka0enp* WM OMH | ABYXOKMJIBHBIH KaOenp™ WM OMH | ABYXXKWJIBHBIH | TPEX>KUIIBHBIN
Kabenp* onHa kabenp™ i oguH | kabenp® onHa YeTBIPEXXKUJIBHBIA | Kalenb* ojHa YeTBIPEXXKUIIbHBIA | Kabenb* oHa Kabesp* Win oguH
¢a3za, YeTHIPEXKWIBHBIH | (a3a, kabenb, Tpu Ga3bl, | dasa, kabenb, Tpu Ga3bl, | daza, YeThIPEXKUIbHBIN
NepEeMEHHBIH WM | Kabenb, Tpu (a3bl, |HNEPEeMEHHBIA WM | IEPEMEHHBIH TOK NIEPEMEHHBIN UK | [IEPEMEHHBIN TOK TiepeMEHHBIH WM | Kabelb, TpH (assbl,
TIOCTOSIHHBIA TOK | IepeMEHHBIH TOK TTOCTOSIHHBIH TOK MTOCTOSTHHBIA TOK IIOCTOSIHHBIN TOK | IEPEMEHHBIN TOK
1 2 3 4 5 6 7 8 9
MM A A A A A A A A
1 11 10 13 11,5 15 13,5 17 14,5
1,5 14 13 16,5 15 19,5 17,5 22 18,5
2,5 18,5 17,5 23 20 27 24 30 25
4 25 23 30 27 36 32 40 34
6 32 29 38 34 46 41 51 43
10 43 39 52 46 63 57 70 60
16 57 52 69 62 85 76 94 80
25 75 68 90 80 112 96 119 101
35 92 83 111 99 138 119 148 126
50 110 99 133 118 168 144 180 153
70 136 125 168 149 213 184 232 196
95 167 150 201 179 258 223 282 238
120 192 172 232 206 299 259 328 276
150 219 196 258 225 344 299 379 319
185 248 223 294 255 392 341 434 364
240 291 261 344 297 461 403 514 430
300 334 298 394 339 530 464 593 497
400 - - 470 402 634 557 715 597
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CITPABOYHMUK I1O TEHEPATOPHBIM YCTAHOBKAM

(ITpomomxkenue) (IEE Ta6n. 4D2B0 Ilagenne Hanpsokenust (MBOJIbT/A/M)

[Tnommans Kab6ens
MONEPEYHOT O JBYX>KUITBHBIN. Kabens nByxxkmibHbBIH. 1 (ha3a mepeMeHHOTO TOKa Kabens 3 unu 4 x)uibHBIN. 3 Pa3sl mepeMeHHOTO TOKa
ceueHus ITocTosHHBIN TOK
MIPOBOTHUKA
1 2 3 4
MM° MBOJIBT MBOJBT MBOJIBT

1 44 44 38
1,5 29 29 25
2,5 18 18 15
4 11 11 9,5

7,3 7.3 6,4
10 4,4 4,4 3,8
16 2,8 2,8 2,4
25 1,75 1,75 0,170 1,75 1,50 0,145 1,50
35 1,25 1,25 0,165 1,25 1,10 0,145 1,10
50 0,93 0,93 0,165 0,94 0,80 0,140 0,81
70 0,63 0,63 0,160 0,65 0,55 0,140 0,57
95 0,46 0,47 0,155 0,50 0,41 0,135 0,43
120 0,36 0,38 0,155 0,41 0,33 0,135 0,35
150 0,29 0,30 0,155 0,34 0,26 0,130 0,29
185 0,23 0,25 0,150 0,29 0,21 0,130 0,25
240 0,180 0,190 0,150 0,24 0,165 0,130 0,21
300 0,145 0,155 0,145 0,21 0,135 0,130 0,185
400 0,105 0,115 0,145 0,185 0,100 0,125 0,160

*C 3aIIUTHBIM IIPOBOJIOM HIIH O€3 HEro.
TIpoBo/a ¢ KPYIJIbIM CEYEHHEM Pa3MePoM 10 16 MM BKIIOUHTENBHO. Bolee KpyITHbIE BEIMUMHBI PACCUMTAHEI HA IPOBOJIA C CEYEHHEM I'€OMETPHUECKOi (hOpPMBI,
HO OHU MOTYT OBITH O€30I1aCHO MIPUMEHEHBI AJIs1 IPOBOJIOB C KPYTJIBIM CEUCHHEM.
[Ipumeuanue: Ecnu npoBOAHUK 3alIUIIEH MOTY3aKpBITHIM MIIaBKUM npenoxpanuteneM no BS 3036? Cmotpure nyHkT 6.2 [lpunoxenus 4 1EE.
Ka6ean mo BS 7629 paccunransl Ha pa6o4yio TemnepaTtypy npoBoauuka 70°C, mo3ToMy OHHM TOKe BKJIIOUEHBI B ITY Ta0JIHIY, XOTS ISl HX H30JISIHH
ucnogndyerca He [IBX, a qpyroii matepuaJ.
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CITPABOYHMUK I1O TEHEPATOPHBIM YCTAHOBKAM

Z[OHOJ'IHI/ITCJ'ILHBIC Harpys3KHU 110 TOKY U IMaJACHUA HAMPSKCHUS TJIS1 MHOT'OKUJIBHBIX 6pOHI/IpOBaHHBIX Ka0eJeu ¢ I/I3OJ'I$II_II/IGI\/’I n3 HBX(MeI{HBIC HpOBOI{HI/IKI/I)
(IEE Ta6m. 4DA)

Temmeparypa okpyxaroriero Bo3ayxa 30°C

JlomomHUTEEHAS HAarpy3Ka 0 TOKY (amriep): PabGouas remneparypa mposoauuka 70°C

[Inomaar nonepeyHoro OranoHHas MeToauKa 1 OranoHHas Metoauka 11
CEUCHMS IPOBOAHUKA (KpemieHne HeTOCPEICTBEHHO Ha IMTOBEPXHOCTH) (Ha TOPU3OHTAILHOM JIOTKE C nepopanneil) win
sTasoHHas MeToauKa 13 (Ha OTKPBITOM BO3AyXe)
1 IBYXKMIBHBIN KaOeb. 1 Tpex MM YeThIPEXKIITbHBIN 1 IBYXKMIBHBIN KaOeb. 1 Tpex WM YeThIpeX KUIbHBIN
1 daza mepeMeHHOTO WK KaOeb. 1 daza mepeMeHHOTO WK KaOelb.
MOCTOSIHHOT'O TOKa 3 (a3pl HOCTOSHHOTO UJIH MOCTOSIHHOT'O TOKa 3 (ha3pl OCTOSHHOTO UJIH
MIEPEeMEHHOr0 TOKa MePEeMEHHOr0 TOKa
1 2 3 4 5
MM A A A A

1,5 21 18 22 19

2,5 28 25 31 26

4 38 33 41 35

6 49 42 53 45

10 67 58 72 62

16 89 77 97 83

25 118 102 128 110

35 145 125 157 135

50 175 151 190 163

70 222 192 241 207

95 269 231 291 251

120 310 267 336 290

150 356 306 386 332

185 405 348 439 378

240 476 409 516 445

300 547 469 592 510

400 621 540 683 590
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CITPABOYHMUK I1O TEHEPATOPHBIM YCTAHOBKAM

(ITpopomxkenue) (IEE Tabn. 4D4B Ilagenne HanpsibkeHus (MBOJIBT/A/M)

[Tnomans Kab6enp
MIOTIEPEYHOTO JIBYX)KHJTbHBIH. KabGenp aByxokninpHBIN. 1 da3a mepeMeHHOTO TOKa Kabens 3 unmu 4 )unbHBIN. 3 (Ba3sl mepeMeHHOTO TOKa
CeueHus ITocTostHHBIN TOK
MIPOBOIHHKA
1 2 3 4
MM2 MBOJIBT MBOJIBT MBOJIBT
1,5 29 29 25
2,5 18 18 15
4 11 11 9,5
6 7,3 7.3 6,4
10 4,4 4,4 3,8
16 2,8 2,8 24
r X z r X z
25 1,75 1,75 0,170 1,75 1,50 0,145 1,50
35 1,25 1,25 0,165 1,25 1,10 0,145 1,10
50 0,93 0,93 0,165 0,94 0,80 0,140 0,81
70 0,63 0,63 0,160 0,65 0,55 0,140 0,57
95 0,46 0,47 0,155 0,50 0,41 0,135 0,43
120 0,36 0,38 0,155 0,41 0,33 0,135 0,35
150 0,29 0,30 0,155 0,34 0,26 0,130 0,29
185 0,23 0,25 0,150 0,29 0,21 0,130 0,25
240 0,180 0,190 0,150 0,24 0,165 0,130 0,21
300 0,145 0,155 0,145 0,21 0,135 0,130 0,185
400 0,105 0,115 0,145 0,185 0,100 0,125 0,160
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CITPABOYHUK ITIO TEHEPATOPHBIM YCTAHOBKAM

KoadhdummenTs! 17151 AMTMHHABIX PAMBIX KaOenen i kadenel ¢ u3rndaMu B KaOeIbHBIX

KaHaJIax

Tun npoBoHNKA [Tnomiaap monepeyHoro Koadduruent
CCYCHUS MTPOBOIHHKA, MM

CrnomHoON Uiy cKpy4eHHbI | 1 16
1,5 22
2,5 30
4 43
6 58
10 105

B Tabmuue A nHaiiguTe moaxoAsmuid KodGPUIMEHT Ui KaXI0To Kalens, KOTOPbI BbI
MPEJIIoIaracTe MCI0JIb30BaTh. CIIOKHUTE BCE IMONYYCHHBIE TaKUM 00pa3oM KOA(PQPHUITUEHTH U
cpaBHHTE ¢ KOdQPUIMeHTaMu Ui yKIaaku kabemneil B sxeno0a, naHusiMu B Tabmure B.

VYceneniHoe pa3meneHre kadbenei MoxKHO OyJIeT BBIIOJHUTH B JKeJI00ax TaKoro pasMepa,
KOTOpBI OyneT uMeTh K0d3(puIMEeHT, paBHBIA WM TMPEBBIIIAIOIMUN CyMMy Ko3(duuneHToB

Ka0enei.
Tabmaua A Tabnuua B
KoaddummenTs! kabemneit 11t yKIaAKH B xeno0a KoadduumeHTs! 1151 yKiaaku B
xKennoba
Tun [Tmomane momnep. Koaddumuent | Pazmepsr Koaddurument
MPOBOJIHUKA | CEYEHUSs )Kenoba
IPOBOJHHKA (MM?) (MM X MM)
CruronrHon 1,5 7,11 50x37,5 767
2,5 10,2 | 50 x 50 1037
Ckpyuennsiit | 1,5 81| 75x25 738
2,5 11,4 ) 75x 37,5 1146
4 15,2 ) 75 x 50 1555
6 2291 75x75 2371
10 36,3 1100 x 25 993
100 x 37,5 1542
100 x 50 2091
100 x 75 3189
100 x 100 4252

Jns Bcex pa3MepoB M THUIIOB Kabesei, a Takke UIi BCEX pa3MepoB KaOeIbHBIX KaHAaJOB,
KOTOpBIC HE YHNOMSHYTHI B JaHHOW TaOJMIlE, KOJIMYECTBO IOJCOCANHEHHBIX Kabene MTOIKHO
OBITH TAaKUM, YTOOBI CyMMapHBIN POCTPAHCTBEHHBIN KO3 UIEHT He mpeBbIman 45%.
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CITPABOYHUK ITIO TEHEPATOPHBIM YCTAHOBKAM

ConpoTusiieHre Kadems MPU MEIHBIX U ATFOMHHHUEBBIX CILIONTHBIX TIPOBOTHAKAX

Conporusnenne (Om Ha 1000 MeTpoB)

ITnomans nomnep. ceuenns | Hemzomuposannsle mpoBoauuku mpu 20°C

(MMZ) Menn AmomuHui

0,5 36,00

1,0 18,10

1,5 12,10 18,10

2,5 7,41 12,10

4,0 4,61 7,41

6,0 3,08 4,61

10,0 1,83 3,08

16,0 1,15 1,91

25,0 0,727 1,20

35,0 0,524 0,868

[Tpumeuanue: J{71s1 moryueHust CONMPOTUBIICHUS POBOAHUKA MO HATIPSDKEHUEM B YCIIOBHAX
KOPOTKOTO 3aMBIKaHHS HEOOXOAMMO YMHOXHTH TaHHBIE BBIIIE 3HAUCHHS Ha CIICAYIOIINE
K03 pULMEHTHI:

- mg n3omsaiun [1BX —1,38
- JIUTsL M30JISIUH 13 Kayuyka 85°C -1,53
- JUISl U30JISIUK U3 MUHEPATbHBIX MaTEPUAIOB —1,55

J7ist mosy4deHust CONPOTUBIICHHST TMPOBOAHHUKA 3aIIUTHI B YCIOBUSX KOPOTKOTO
3aMBIKaHUSI HEOOXOAMMO YMHOKHUTH TAaHHBIC BBITIIEC 3HAYCHUS Ha CIeAyIomue KodpPuImeHTs:
- st m3omsanuu [1BX -1,30
- IS M30JIALMHK U3 Kaydyka 85°C —1,42
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JOMOJHUTEJIbHBIE CACTEMbI ABAPUMHOM CUTHAJIU3ALIUMA JIJIA
YCTAHOBKHU HA TEHEPATOPHbBIX YCTAHOBKAX.

B kaxmoil crpaHe pa3paboTaHbl CBOM COOCTBEHHBIC NMPAaBWJIA W CTaHAAPTHI, 3aKOHBI H
HOPMATUBHBIE JIOKYMEHTBI, PEryJIUPYIOUINEe TMPOCKTUPOBAHUE CHUCTEM MPEayNpPEeKICHUS
MI0KapoB, MOKapHOW CUTHAJIM3ALMU U TYLIEHUS MOKapoB. L{eHHbIM HCTOUYHHMKOM HMH(pOpMaLuu
IIPU ONPEEICHUN TOTO, KAKHE HOPMATUBHbBIE JOKYMEHTHI K KAKUM BHJaM YCTaHOBOK OTHOCATCS,
MOTYT OBbITh CTpaxoBble KoMIaHUU. OCOOEHHO MPU MOHTa)KE I'€HEPATOPHBIX YCTAHOBOK IOYTHU
BCer/ia Heo0X0JUMO PYKOBOJICTBOBATHCS MECTHBIM MTPOTHUBOMOKAPHBIM 3aKOHOIATEIHCTBOM.
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YIPABJIEHUE U PACOPEJAEJUTEJIBHOE YCTPOMCTBO

VYcTaHoBKa yIIpaBiIeHUS U PACTIPEACTUTENILHOTO YCTPOUCTBA JOKHBI:

OBECIHHEYUTDH HAJIMYUE TPOCTPAHCTBA JJIA ITPOTAKKU KABEJIS,
OCOBEHHO B TEX MECTAX, I'’'lE HEOBXOIUMO UCITIOJIb30OBATbD
KABEJIA JIUIA BOJIBIINX TOKOB C BOJIBIINM PAINYCOM U3I'UBA.

HNEPEJ ITYJIBTAMMU YIIPABJIEHUSA JOJKHO BbITh IIPOCTPAHCTBO HE
MEHEE 1,5 M, OBECIIEYUBAIOHEE JOCTYII K HUM U BO3SMO’KHOCTb
PABOTATDH HA HUX.

MYJbThI YIIPABJEHUSI YCTAHABJIMBAWTE HA YPOBHE 3EMJIN,
OCOBEHHO B TEX CJIYYASX, KOI' TA UCIIOJIB3YIOTCA
MHOECTBEHHBIE COEJJUHEHUS HA DJIEKTPUUYECKOM IIIUHE. 3TO
IHOMOXET U3BEKATD HEHYXHOI'O HAIIPSOKEHUSA HA IIUHE.

CUCTEMA BEHTWIALMU A5 IOMEIIEHUI, B KOTOPBIX
HAXOJATCA IYJIBThI YIIPABJEHUSA, 1OJI)KHA OBECIIEYUBATD 5-
KPATHYIO 3AMEHY BO3/1YXA B TEHEHUE YACA.

HEOBXOJUMO U3YUYUTDH HATPY3KY IIOJIA, YTOBbI BbITH
YBEPEHHBIM B TOM, YTO CITPOEKTUPOBAHHBIE OIIOPHI JIsA
CUCTEMBI YIIPABJIEHUSA BBIIEPKAT BEC CUCTEMBI.

ITPOBEPBTE 3ATAXKY WIN 3ATAHUTE EIE PA3 BCE MECTA
COEJMHEHMS IIUHBI ITOCJIE EE MOHTAXKA C TPEBYEMbBIM
YCUJIMEM 3ATSAXKKU.
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3A3EMJIEHUE

DddexTuBHOIM cUMTaeTCS TaKas CUCTeMa 3a3eMIICHHS, KOTOpasi 00eCrieunBaeT
HEMEJICHHBIN pa3psi/i AIEKTPUIECKON SHEPTUH B JII000€ BpeMs O3 OMacCHOCTH IS )KU3HEH WIH
3II0pOBBSI IIEPCOHATIA, PA0OTAIOIIETO HA YCTAHOBKE.

Xopoliee 3aMbIKaHUE Ha 3€MJTI0 TOJKHO UMETh:

e HMU3KOE SJIEKTPUYECKOE COITPOTUBJIEHHUE ITYTU MOJIHUHU NJIN
TOKAM 3AMBIKAHHS, XOPOLIYIO KOPPO3UOHHYIO CTOMKOCTb.

e CIHOCOBHOCTH HEOJJHOKPATHO HECTH BOJIbIIIOA TOK.

e CIIOCOBHOCTD BbIITOJIHATH IEPEYNUCJ/JIEHHBIE BBIIIE ®YHKIIUU B
TEYEHUME BCEI'O CPOKA CJIYKBbI YCTAHOBKHU BE3 PA3PYUHIEHUSI.
[IpoBOIHUK 3a3eMIIEHUS] CUCTEMBI T€HEPATOPHON YCTAHOBKHU U BCE BCIIOMOTATENIbHBIE

IIPOBOJIA 3a3€MJICHUS JOJDKHBI UMETh pa3Mep, COOTBETCTBYIOIIUN JEHCTBYIOIUM B 3TON
MECTHOCTH TipaBmiiaM 6e3omacHoctu. HopmaTtuHbie nokymenTsl IEE cneayer ncnons3oBath B
TOM CJIy4ae, €CJIM HOPMAaTUBHbIE JOKYMEHTBI 110 3TOMY BOIPOCY B JAHHOM CTPAHE OTCYTCTBYIOT.

CUCTEMHOE 3A3EMJIEHHUE.

OTOT TEPMHH HCIOJB3YeTCs Ui OIMHUCAHUSA TOTO Crocoba, MpU TMOMOIIM KOTOPOTO
CHUCTEMA I€HEPATOPHOM YCTaHOBKH IMOJCOECIUHSACTCS K 3€MIIE.

YcraHOBKM WM paboTalOT ¢ HEWTpablo, MOAKIIOYEHHOM K 3emiie, MM B Cilydae
UCIIOJIb30BaHUS HA MOPCKHX CyJjax paboTaloT ¢ HE3a3eMIICHHON HEUTpaIbio.

JIu3enbHbIE DJIEKTPUYECKUE IEHEPATOPhl, IPEJHA3HAYEHHBIE Ul JKCILIyaTalud Ha
3eMile, JOJDKHBI OBITh CIELUAJbHO 3a3€MJIEHBI Yepe3 CIUIOIIHYIO MPOBOJSAIIYI0 KIEMMHYIO
NIEPEMBIUKY UJIU YE€pe3 CONPOTUBIICHUE, €CIIU HTO YCTAHOBKH C BBICOKUM HAIIPSIKEHUEM.

3A3EMJIEHUE OBOPYJIOBAHMUA.

9T10T TCPMHH HUCIOJIB3YCTCA OJId ONMMUCAHUS NOACOCANHCHUS KOPITYCOB 3JICKTPUIYCCKOT'O
000pyTI0BaHUS K 3eMJIe B IEJsX 0e30MmacHOCTH. B TakoM citydae KopIiryc Kakoro-imoo
000pyI0BaHUS IEHCTBYET KaK 3a3eMIISIONINI TPOBOIHUK. 3a3eMIISIONINE TPOBOHUKN BO BPEMs
MOHTa)Ka COSAMHSIOT BMECTE CJICYIONINE Ha3BaHHBIC ICTAIIH:
- OTKPBITBIC MTPOBOAAIIUC YaCTHU, KOTOPLIC HC HAXOAATCS MO HANIPSXKCHUCM, HO MOTYT
0Ka3aThCs MOJ] HAMIPSDKEHUEM B CITydae KOPOTKOTO 3aMbIKaHUS;
- HPOBOAHUKH, KOTOPLIC HC SABJIAIOTCA YaCThIO BHCKTpI/I‘ICCKOﬁ CUCTCMbI, HO MOT'YT HCCTU
MIOTEHIIMAJ BCIIEICTBUE MATHUTHOW M eMKOCTHOH CBSI3H,
- TJIaBHBIN 32)KUM 3a3CMJICHUA,
- DJIEKTPOJIBI 3a3EMJICHUS;
- Ka)KI[BIﬁ IMYHKT B UCTOYHUKC ITUTaHUSI.

INNMHKU METAJUIM3AIIMM  rapaHTHpylOT, 4YTO  MEXAY  3a3€MJICHHBIMU
METAJUIOKOHCTPYKIUSAMHM YCTaHOBKM M JPYTUMH TOKONPOBOAALIMMM YaCTAMHU KaKUX-JIHOO
YCTaHOBOK, HaIlpUMeEp, ra3onpoBOJaMU M BOJONPOBOJAMHU, HE BO3HUKHET OMNAacHas Pa3HOCThb
noreHnyanoB. IIuHBl MOJOOHOrO THHA TapaHTHUPYIOT, YTO 3alUTHBIE YCTPOWCTBA IENHU
CpaboTaloT B TOT >€ MOMEHT, KOI/Ia IPOU30MIET KOHTAKT MEXIy HPOBOJHUKOM O]
HaNpsDKEHUEM U APYTUMH METAUTMYECKUMHU JETaIsIMU. DTO YMEHbBIIAET ONACHOCTh MOIYYEeHUs
JIEKTPOTPABMBI.
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MOJIHUE3ALIUTA

Lenp ucnonbp3oBaHUs MOJTHUE3AINUTHI — YMEHBIINUTD Pa3pyLIatoOIlee BO3AEHCTBUE yapa MOJIHUN
B YCTaHOBKY ITyTE€M pa3psiia MOJIHUM MPSIMO B 3eMIII0. MoJHHe3amuTa noipoOHO ONMChIBAECTCS
B crangapte BS 6651. CymiecTBy1oT 4 6230BBIX KOMIIOHEHTa CUCTEMbI MOJIHUE3AIIUTHI.

BO3AYIIHAA 3AJIEJIKA CETH

Ona mpenHa3HayeHa JUId TNpUEMa yJaapa MOJHHH. B HacTosmiee BpeMs pPEKOMEHIYeTCs
YCTaHaBIMBATh TOPU3OHTAIILHO HAJl KPBILIEH YCTAHOBKHU IIPOBOJHUKH, PACCTOSIHUE OT KPBILIXA HA
JIOJDKHO OBITH O0Jiee 5 M HA B OJTHOM TOYKE MTPOBOJTHUKA.

I'POMOOTBO/IbI

OHM MPOBOAAT Pa3psi[i MOJIHUHU OT BO3IYIIHOW CETH K TOUYKE 3a3eMyeHus. [IpoBOJHMK TOMKEH
ObITh HanboJee KOPOTKUM PACCTOSTHUEM MEXTy 3TUMH JBYMS TOYKaMHU. | pPOMOOTBOIBI JOJIKHEI
OBITH PACIIONOKEHBI CHUMMETPHUYHO BOKpYr Bcero 3naanus. Crnenyer us0erath oOpa3zoBaHUs
nerenb. Kaxaplii T poMOOTBOT TOJDKEH UMETh CBOIO COOCTBEHHYIO TOUKY 3a3€MJICHUSI.

IWHA JJIA IPEAYIIPEKAEHUA BOKOBOI'O PA3PAIA

BokoBoiil pa3psaa Ha TPOMOOTBOJE MPOUCXOAUT B TEX ClIydasx, KOrJa pas3ps] MOJHUU HaXOAWUT
aJIbTEPHATUBHBIM ITyTh HA 3€MJIIO C HU3KHM CONPOTUBIIEHHUEM, Yepe3 APYIYH METAINYECKYIO
KOHCTPYKLHUIO PSiAIOM C TPOMOOTBOJOM. B Tex ciyuasix, Korja HEBO3MOXKHA M3OJSALUS NpU
MIOMOIIH PACCTOSIHUS, CJIEYET YCTAHOBUTH IIMHY MEXKIY METAININYECKON JETaIbI0 U CUCTEMOM.

CETH 3A3EMJISIIOLLIETO KOHLIA

SQ)CI)CKTI/IBHOCTB 343CMJICHHA KOHILIA I'POMOOTBOJIa HAa 3€MJIKO B 6OHLHIOI>’I CTCIICHU 3aBUCUT OT
TOro, HaCKOJIbKO BECJIMKO COHpOTI/IBHCHI/Ie IIOYBbBI B 3T0ﬁ TOYKEC. Ha COHpOTI/IBJ'IeHI/IC ITIOYBEI
OKa3bIBAKOT BJIMAHUC CIICAYHOIINC Q)aKTOpBIZ

MEXAHUYECKHUM COCTAB.
ConepxaHue yriisi 1 KOKCOBOH KPOILLIKH yBEIMYUBAET MPOBOJIUMOCTb.

COJEPKAHUE BJIAT'U.
OO0b1uHO coepxkanue Biaaru Mexnay 5 u 40%. IloBblieHHOE coliepKaHMEe BJIard YBEIMYUBAET
POBOIUMOCTb ITOUBHI (TUIOXOH MPOBOIUMOCTBIO O0JIATAIOT MTECUAHBIE TIOYBHI).

XUMHUUYECKHI COCTAB.
CyI_I_[eCTByIOT HpI/ICEI,Z[KI/I, KOTOpre MOFyT 6LITB ,Z[O6aBJ'IeHBI B HO‘IBy JJIA yBeHI/IHeHI/I}I cc
BHGKT‘I)OJ'II/ITI/I‘ICCKI/IX CBOf/iCTB H IIOBBIIIICHUA HpOBOI{I/IMOCTI/I.

TEMIIEPATYPA U I''TYBHUHA.

Tennast mouyBa Jydyille MPOBOAUT TOK, CONPOTUBIIEHUE MOUYBHI YMEHBIIAETCS C yIiyOJIeHUEM B
no4By. TpaauIMOHHO AJHMHA 3a3eMIISIOLIETO CTEPKHEBOTO 3JIEKTPOAA paBHA NMPHOIN3UTEIBHO
2,4 M. Ha 3T0# riryOuHe conpoTHBIICHHE OYBBI ITa/1aeT.
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NCTOYHHUKHA ITIOMEX JIM3EJBHOI'O TEHEPATOPA

MOXHO BBIIEIUTH CIEAYIOIIME KATErOpUU IIOMEX, HCIYCKAEMbIX JIU3EJIbHBIM
TEHEPaTOPOM:
BO31YIIHBIE
Croza oTHOCSTCS:
IIYM OT BBIXUIOIIHBIX I'A30B.
Ero ucnyckaroT ImyJIbCUPYIOIINE BBIXJIOMHBIE Ia3bl.
MEXAHUYECKHUE IIOMEXM.
WX wucnyckaroT JBUraTenb, IEHEpAaTOp IEPEMEHHOIO TOKAa W IIOBEPXHOCTH
Kopmyca.
HIYM OT PAIUATOPA.
OT BMKEHUS OXJIAXKIAIOIIETO BO3/1yXa Yepe3 BEHTUIISATOP paguaropa.
KOHCTPYKIIMOHHBIE HTYMBI.
Wx npuunHON Ciy’>XKUT nepeadya BUOpalUK Yepe3 ONOPHbIE KOHCTPYKIUHU OT JIBUTaTells
U 3aTEM B BO3AYX.

HHOI'VIOHIEHUE IITYMA

B EBporne cyuiecTByeT 3aKOHOAATEIbCTBO, KOHTPOJIUPYIOIIEE YPOBEHD IIIYMOBBIX IMIOMEX.
OTO 3aKOHOJATENLCTBO JAET IOJHOMOYMS MECTHBIM BIIACTSM Ha YCTaHOBJIEHHE NPEIEIbHO
JOTYCTUMBIX 3HAYEHUH IIYMOBBIX IIOMEX, KaK 4YacThb OOILIEH JesATeNIbHOCTH IO OXpaHe
okpy»xatomiei cpenpl. CpeHue AOMYCTHUMbIE YPOBHHM ILIYMOBBIX ITOMEX YCTaHaBIMBAIOTCSA C
YUETOM CTETNEeHH Oe30MacHOCTH il OOIIECTBEHHOCTH W MHEHHUS MECTHBIX Biactedl. Kak
IpaBUJIO, 3TU 3HAYCHMS CBSI3aHBI C YPOBHEM IIIyMa B OKpYXarollled cpele B JaHHOM 00yacTH,
OHM HEU30€KHO MU3MEHSIOTCS B 3aBUCUMOCTH OT JHEBHOI'O WJIM HOYHOIO BpeMeHH cyTok. Camo
co0oif pazymeeTcsl, UTO JIOMyCTUMBINH YpOBEHb IlIyMa B OOIIECTBE B HOUHOE BPEMs 3HAYUTEIHHO
HUDKE 3TUX K€ 3HAUEHUI B JHEBHOE BpEMSI.

C ToukM 3peHHs OXpaHbl 30pOBbS M TEXHHKH Oe3zomacHocTH, EBpomeiickoe
3aKOHOJIaTENLCTBO CUMTAeT, 4YTo Harpy3ka B 90 nenuben B TeueHHe 8§ YacoB B JIEHb
NPEJICTABIISCT OMACHOCTD JIJIS CITyXa.

3arpaThl Ha BBIOJHEHHE MOMOOHBIX TpeOOBaHUI OyayT 3aBUCETh OT TOTO, TIJIE
IperonaraeTcsi pa3MeCTUTh F'€eHEPaTOPHYIO YCTAaHOBKY, U OT TOTO, KOTJa oHa OyaeT paboraTh —
JTHEM, HOYBIO WJIN B JII000€ BpeMs CYTOK. YPOBEHb IlIyma (B OKpY>Karollel cpeie) B JaHHOM
KOHKPETHOM MECTE ChIrpaeT OOJbLIYI0O pOJb IPU OINpPENeIeHUH TOro, Kakas CTeleHb
HorJouIeHus ryma OyieT Heo0XoAuMa MPU MOHTaXXEe FEHEPAaTOPHON YCTAaHOBKH.

Bo Bcem mupe HOpMaTHBHBIE JOKYMEHTHI 00 ypOBHE IllyMa MEHsIETCS OT CTpaHbl K
CTpaHe, HO B KayecTBE OOIIEr0 OPUEHTHUPA, MECTHBIC BJIACTH CTAPAIOTCS OIPAHUYUTH YPOBEHB
nryma, u3aBaeMoro o0opyoBaHnueM, A0 BeIuuuH He Boimie 10 geruben.

CocrosiHue IryMa OKpY>Karomieil Cpeibl B pa3IMUHbBIX YACTAX CTPAHBI U3MEHSETCSI OYCHb
3HAYUTEIIBHO:
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MOIJVIOIEHUE IIIYMA, U3JABAEMOI'O TEHEPATOPHOM
YCTAHOBKOJ.

UroObl NOHM3UTH YPOBEHb MIyMa O BEJIWYHH, ONPEJCICHHbIX HOPMAaTUBHBIMU
JOKYMEHTaMHU, CJIelyeT CIEAYIONIMM 00pa3oM 00paIiaTeCs ¢ MICTOYHUKAMU IIIyMa reHeparopa:

BO3YIIHBIE IIYMBbI

HITYMBbI BBIXJIOIIHBIX I'A30B
OHM yMEHBIIAOTCS IIyTEM YCTAaHOBKH TUTYIINTEINS WU IIyMOIIOTJIOTUTES.
IIYMBI OT PABOThI MEXAHUYECKUX JIETAJIEM U PAJTUATOPA

VX MO’XHO YMEHBIINTh, YCTAHOBUB 3ByKOHEIPOHHUIIAEMbII KOPITYC BOKPYT IT'€HEPaTOpHOU
YCTaHOBKH U MPOBEJIS aKyCTUYECKYIO MTOAMOTOBKY OCHOBaHUA. B npyrux ciayuasx, koraa
BBINOJIHUTh 3TH MEPONPUATHS HET BO3MOKHOCTH, MOMEIIEHHE, B KOTOPOM HaXOAATCS
TeHEpaTOpHbIE YCTAHOBKHM, OOJMIIOBBIBAIOT 3BYKOIOIJIOLIAIOIIMM MAaTEpUaIoM, H
racUTENISIMU IIyMa Ha BXOJIE M BBIXOJIE BO31yXa.

KOHCTPYKIIMOHHBIE HIIYMbI

OTU 1IyMBl MOKHO YMEHBIIHTh, YCTAHOBUB aHTHBHOPAIIMOHHBIC KPEIUICHHUS MEXIY
JIBUTATEJIEM M paMOW, KOTOpPbIE YMEHBIIAT CHIIy BUOpAIu, MepeaaBaeéMoi Ha KOpITyC
YCTAHOBKH WJIA HA €€ KOHCTPYKLIMH.

YPOBEHBb MOIIIHOCTH 3BYKA (YM3)

YpoBEHb MOIIHOCTH 3ByKa OIpEEIsIeT CyMMapHYK AaKyCTHYECKYyI0 MOIIHOCTD,
UCITyCKAaeMYI0 HCTOYHUKOM, OH 3aBUCHUT OT MECTa HAXOXKJACHUS UCTOYHUKA.

YM3 = 10 Log MomHocTb, BblesieMas HCTOYHHUKOM 3BYKa
107" BarT (3TAIOHHAS MOLIHOCTE)

YPOBEHD JABJIEHUA 3BYKOBOI'O U3JIYUHEHUA (YA3HU)

VYpoBeHb AaBiIeHUS 3BYKOBOTO MU3TyUEHHUS 3aBUCUT OT PACCTOSHUA OT UCTOYHHUKA 3ByKa U
OT yCJIOBUH OKpY>Kalolllel Cpe/ibl, T.€. OT MOTEePh IpHU Neperade 3BykKa, apdexrax BHyTpU
MOMEIICHUS U T.JI. DTa BEJIMYMHA BCETa ONPEEIsieTCs] B JaHHOW TOUKE.

V31 = 20Log [lonyyeHHas BeJMYMHA JaBICHUS
0,0002 ub6ap (TaIOHHOE TaBJICHHE)

Ecnu renepatop uznyyaer 100 10A Ha paccTtosHuu 1 M, ypoBeHb AaBlIeHHS 3ByKa Ha
paccrosiHud 2 M OyZIeT paBeH MpuOIn3uTeasHO 94 10A.

B KAYECTBE OBIHIET'O ITPABUJIA,
YPOBEHD JABJIEHHUS 3BYKOBOI'O U3JIYYEHUSA YMEHBIHAETCSH HA 6 IBA
TP YABOEHHUHU PACCTOAHUSA OT HCTOYHUKA 3BYKA.
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3BYKOBAS HAI'PY3KA

VYpOBHM JaBieHHs 3BYKOBOI'O H3IIyY€HHUS, MU3MEPEHHBIE HAa [JAHHOM pPAacCTOSHUU OT
MCTOYHMKA 3BYKa IPHU I[OMOIIY MpUOOpa A U3MEPEHHUs YPOBHS 3ByKa, PETHCTPUPYIOTCA B
JUHEWHBIX equHuIax. YenoBedueckoe yXo UMEET Pa3IM4yHyIO CTENEHb YyBCTBUTEIBHOCTH K 3TUM
BEJIMYMHAM, B 3aBUCUMOCTH OT Juama3oHa YacTOT, M3 KOTOPBIX COCTOUT 3BYKOBOM CHUTHAJI.
WMHpIMM cI0BaMHM, YEJIOBEYECKOE yXO HE BOCIPHHMMAET BCE YAaCTOTHI PABHOW MOIIHOCTH Kak
UMEIOUINE OJMHAKOBYIO T'POMKOCTh. [I0TOMYy Al OLIEHKHM IOJYYEHHBIX IMOKa3aHUW YpOBHS
JaBIeHMs 3BYKOBOTO H3JIydeHMs mNpuMeHsercs MexayHapoanas IHKAJIA 3BYKOBOM
HAT'PY3KHU. YpoBHu 3T0# mikansl o0o3Havarorcs kak A, B, C u D. Yposens 3BYKOBOW
HAI'PY3KH A — OOBIYHBIM ypOBEHb MPOMBIIUIEHHOIO MOCTOSHHO HCIIyCKaeMOro Iyma,
HanpuUMep, Takas 3ByKOBasl Harpy3Ka, KOTOPYIO MCIyCKaeT qu3eabHasi TeHepaToOpHasl yCTaHOBKA.
[TpuGops! U3MEpeHus: NPOMBIIIJICHHON 3ByKOBOM HAarpy3kKu CHaOKeHbl 3BYKOBBIMHU (DUIIBTpaMHU
ypoBHS A, 4YTOOBI HEMOCPEICTBEHHO MOIYYUTh BEJIMYMHY YpPOBHS 3BYKOBON HAarpys3ku OT
MCTOYHHKA.

VYpoBHU Harpy3ku A npu JaBJIEHUU 3BYKOBOTO U3NTydeHHs o003HavyaroTcs kak [(0A.

ITpu ypoBHe Harpy3ku A KOppeKTHPOBOUHBIE KO3(DPUILIMEHTHI cieyomue:

HCHTpaJ'IE)HaH qacToTa 63 125 250 | 500 1k 2K 4k 8K
OKTaBHOM IOJIOCHI

KoppektupoBka ypoBHs 26 |-16 9 3 0 +1 +1 -1
Harpy3ku A

OO6paruTe BHUMaHKE Ha TO, YTO KO3(PPHUIIMEHTHI YPOBHS Harpy3Ku OOJIbIIE 32 MpeeIaMu
CIBILIMMOCTH 4esioBeKa 2K — 20Krepil.

Kak mpaBuiio, ypoBeHb 3ByKOBOTO JIaBJICHUS ABHTATENsl 0€3 TIYIIUTENs Ha pacCTOSHUH |
M paBeH npubau3utensHo 100 16A.




e [Tpou3BoaCTBO 258
DIIEKTPOSHEPTHU

5-32

IIKAJIA JEHHUBEJI

[Ikana geunden — 370 JorapupmMuUecKas, a He MPOCTo apupMeTHIEeCcKas IIKaia,
BCJIE/ICTBHE ATOI'0, HEBO3MOKHO MPOCTO CJIOKUTh BMECTE /IBAa 3HAUEHUS B AenOenax, Kak npu
apu(MeTHYeCKOM JeHCTBUY.

Hanpumep, paccMoTpuM yIBOEHHE YPOBHS AABJICHUS 3BYKOBOT'O U3TyUYCHUS

Y31 =20 Log P1

Pr
I'ne P — 510 nepBoHavyanbHOE 3HA4CHKUE YPOBHS AaBJICHUS, a Pr — aTalIoHHOE NaBiieHKeE.
Wrak, B pe3ynbprate yaBoenus P1 nomyuyaem 2P.

Y31 =20Log 2P1
Pr
DTO MO>XXHO BBIPa3UTh TaK:
Y31 =20Log 2P1 + 20 Log2
Pr
[Tomyyaem

V13U = nepBoHayajgbpHas MOILITHOCTE + 610

PaccmoTpuM yniBoeHue ypoBHS 3ByKOBOW MOIIIHOCTH
I'ne P — nepBoHavyasibHOE 3HaYEHHUE YPOBHS MOILHOCTHU, Pr — 3TajlOHHAs MOIHOCTb.
B pesynbrare ynsoenus P1 nomyuyaem 1P
¥3M =10 Log 2P1
Pr
OTO MOKHO BBIPa3uTh CJIEIYIOIINUM 00pa3oM:
Y¥3M =10 Log 2P1 + 10Log2
Pr

Hrak,

¥Y3M = nepBoHayajbHasi MOIIHOCTH +3 10

H3meHeHue B 3ByKe V3MeHeHne B KOJIMYECTBE JIeIubet
Y aBoeHHE ypOBHSI MOIITHOCTH 3BYKa [Tpubasuts 3 nenubena

Y aBoeHME ypOBHSI JaBJICHUS 3BYKOBOTO [Tpubasuts 6 nermben

U3JTy4YeHUs

Y 1BoeHue rpoMKoCTH [TpubaBute 10 nemmben
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[Tone3noe npeoOpa3zoBaHue OT YPOBHSI IaBJICHUS 3ByKOBOT'O U3JIyYE€HUS K YPOBHIO MOIIIHOCTH

3ByKa:
YpoBeHb MomHOCTH (Ab) Koadduument [laBieHue 3ByKOBOIO
n3nydeHus (1b)

0 1 0

1 1,25 2

2 1,6 4

3 2 6

4 2,5 8

5 3 10

6 4 12

7 5 14

8 6 16

9 8 18

10 10 20
20 100 40
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HOPMATHUBHBIE JOKYMEHTHI EBPOIIEMCKHUX CTPAH

Crannapt 84/536/ EEC netictByet ¢ 1989 roma. JIlupekTUBHBIN JOKYMEHT O
COTJIACOBAHWU 3aKOHOB CTpaH — WwieHOB EBporeiickoro cooOriecTBa OTHOCUTEIHHO
JIOITYCTUMOTO YPOBHS MOIITHOCTH 3BYKa T€HEPATOPOB.

Cranpapr 84/535/ EEC neiictByer ¢ 1989 rona. JIMpeKTUBHBIN TOKYMEHT O
COINIACOBAHUU 3aKOHOB CTPaH — WieHOB EBponeiickoro coo01ecTsa OTHOCUTEIBHO
JIOITyCTUMOTO YPOBHS MOIITHOCTH 3BYKa CBapPOYHBIX '€HEPATOPOB.

I'eneparop YpoBeHb MOLIIHOCTH 3BYKa,
ab/1 nBatt
0,2 KBOJILTA 102
2 — 8 KBOJIBTA 100
8 — 240 kBOJNBTA 100
Cspie 240 kBOJIBTA 100
Cranpapt 9X/XXX EEC.

[IpoekT HOpPMATHUBHOTIO JIOKYMEHTa OTHOCUTEJIBHO 3BYKa, MCIIyCKaeMOTO O0O0OpYyIOBaHUEM,
HCIIOJIb3yEMBIM Ha OTKPBITOM BO3AyXE. DTO ABYXYACTHBII HOPMATUBHBIM JTOKYMEHT: OJIHA YacCTh
COJICP)KAT HOBYIO KJIACCHU(HUKAIIMIO YPOBHEH, KOTOpas HAYHET JEeHCTBOBaTh C MOMEHTA
OPUHATHA JIOKyMEHTa, a BTOpas 4YacTb — KJIacCU(UKALMUIO YpPOBHEH, KOTOpas HauyHET
JIEMCTBOBATH uepe3 4 roja nocie NpUHATHS JOKYMEHTA.

I'enepatop YpoBeHb MOIITHOCTH 3BYKa, YPOBEHb MOIIHOCTH 3BYKa,
ab/1 nBartT ab/1 nBartT
Yacts 1 Yactp 2
0,2 xBOIBETA 95 92
2 — 10 xBosbTA 99 97
10 — 240 kBOTBTA 97 97

Csoiitre 240 KBOJIBTA 99 99
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HOHMKXEHUE YPOBHA LHTYMA BBIXJIOIIHBIX I'A30B

Kak mpaBuiio, UCTIONB3YIOTCS TPH KaTErOpUH Ty LIUTEIeH:

MPOMBIIIJIEHHBIN (MJIA HEKPUTUYECKWH)
[Tonmwxkenue myma Ha 12 — 18 nba

BBITOBOM
[Tonmxenue mryma Ha 18 — 25 nba.

KPUTHYECKUM
[Tonwxenue myma Ha 25 — 35 nba.
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PA3JIEJI 6. C1IOBAPHb TEPMHWHOB U CITPABOYHBIE MATEPHUAJIBI

OI'TIABJIEHHUE

CioBapb TEPMHUHOB

Bpuranckue u MexayHapoIHbIE CTaHAAPTHI

Hanmonansnas Accormanus [loxapraoi bezonacaoctu CIIIA (NFPA)
[Tone3nbie hopMyIIbI B IPEOOPA3OBAHUS

IlepemeHHBII TOK

Tennosas >HEeprus

MomHoCTE

JlaBnenue

VY nenbHOe nMoTpebieHre TOMINBA

O6beMm

Bec xunkocren

Muoxwutenu enunuil cuctembl C1U

Tok MakCUMabHO JOTYCTUMOW Harpy3Ku Tpex(a3HOH yCTaHOBKHU
Tok MakCUMaNIbHO JOMYCTUMON HArpy3Ku o1HO(a3HOH yCTaHOBKU
EBporneiickue u MeXIyHapOAHbIE OPTaHbl CTaHAApTHU3AIITN
HaunonaneHbIe Opraibl CTaHJapTU3ALUN

ATEeHTCTBa JTUIEH3UPOBAHUSI MOPCKHX CYOB

Tunuueckue rabapuThl MUIMHAPUYECKUX TOTUIUBHBIX PE3EPBYapOB
HcTounmnky 37€KTpOIHEPTUH B PA3IMYHBIX CTPaHAX MUpa

YcnoBHbIE 0003HAUEHUS B DIEKTPUUECKHUX CXEMax M JIEKTPOHHBIX CXeMaX
VYcnoBHBIE 0003HAYEHUS B AICKTPUUECKUX CXEMaX U AJIEKTPOHHBIX CXEeMax

[TapameTpsl 3alUTHI J1s KOPITYCOB
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CaoBapb TepMHHOB

AC — (Ilepemennsrii Tok). [lepeMeHHBIN TOK — 3TO JIEKTPUUECKHUI TOK, KOTOPBIN U3MEHSIETCS OT
MOJIOKUTEIHHOTO MaKCUMAIbHOTO 3HAYEHHUS [0 OTPHUIATEIbHOTO MaKCHUMAalbHOTO
3HAUEHUS C XapaKTEPHOU 4acToToi, 00br9HO S0 wim 60 IUKIOB B CEKyHAY (TepIr).

I'enepatop AC — I'enepatop AC — TepMHH, KOTOpBIM NPEANOYUTAIOT HCIOJB30BATH IS
o0o3HaueHust TeHepartopa, mpousBozsmiero rmnepemMeHHbli Tok (AC). Cwmotpure
['enepaTop nepemMeHHOro ToKa u I'eHepaTop.

AKycTHYeCKHH MaTepHaJ — 3TO JI0OOH Marepuas, pacCMaTpUBAEMBIM C TOYKH 3PEHHS €ro
AKyCTHYECKHUX CBOMCTB, 0COOCHHO CBOMCTB MOTJIONIEHUS 3BYKa WM 3BYKOU3OJISIUH.

AKTHBHasi MOIIHOCTb — 3TO peaJibHasi MOIIHOCTHh (B KHJIOBATTax), KOTOPYIO T€HEpaTOpHas
YCTaHOBKA TMOJAeT Ha DJJIEKTPUYECKYI0 HArpy3ky. AKTHUBHAs MOIIHOCTH BBI3BIBAET
MOSIBJICHUE HArpy3KH Ha JIBUTaTese YCTAHOBKH, OHA OTPAaHWYEHA MOITHOCTHIO JIBUTATEIsS
B nomaauHbix cwiax u KIIJ| reneparopa. AKTHBHasE MOIIHOCTH BBIMOJHSET TaKyIO
paboTy, KaK HarpeB, OCBEIICHNE, BpalllEHUE Bajla JBUTATENS U T 1.

BoikiouaTesib ¢ BO3AYIIHBIM AYTheM — aBTOMaTHUECKU MPEPHIBACT TOK, MPOXOASIINN dyepes3
HEro, €CiIM BEJIWYMHA HTOTO TOKA MPEBBIIMIAET MOPOTOBOE 3HAUCHUE BBIKIIOYATEIIA.
Bo3nyx sBnsieTcss M30TUPYIOUIEH SIEKTPUYECTBO CPENOM MEXAy HaXOASIIUMUCS IO
HaMpsOKEHUEM JCTAISAMH M 3a3€MJICHHBIMH METaUIMYeCKUMH jaetaisiMu. CmoTpute
Takke BhIKIrouaresns 3MeKTPONUTaHus.

I'eHepaTop nmepeMeHHOI0 TOKa — T€HEPATOP, TPOU3BOIAIINI IEPEMEHHBIN TOK.

Temnepartypa oxpyxawueii cpeabl — TemnepaTypsl TOH, cpeibl B KOTOPOH 3KCILTyaTUPYeTCs
reHepatop. Ecin Her apyrux JaHHBIX, CUMUTAETCS, YTO MAaKCHMalbHOE 3HAuUEHUE
TEMIIEpPaTyphbl OKpyKaromieii cpesl pasao 40°C.

Avnepmerp — Ilpubop, wucnonb3yembli [ M3MEPEHUS BEJIWYUHBI  IPOXOMSILErO
INEKTPUYECKOTO TOKA.

YcnokouTeab — KOPOTKO3aMKHYTasi 0OMOTKAa B POTOPE CUHXPOHHOTO T€HepaTopa, COCTOSIAs
U3 MPOBOJIHUKOB, YTOIUIEHHBIX B MOBEPXHOCTSAX MOJIOCOB, COCIUHEHHBIX BMECTE Uepe3
00a KOPOTKO3aMBIKAIONINX KOJbIa. Ha3HaueHne yCIOKOUTENS — TacUTh KOJICOaHHs WITH
HEpaBHOMEPHOCTb U3MEHEHHUI Harpys3KH.

CUrHaIu3aTop — 3TO BCIIOMOTAaTEIbHOE IPHUCIIOCOOJIEHUE, HWCIOIb3YyeMOe Uil TOXY4YCHHUS
JTUCTAHIIMOHHOTO  W300paKCHHMS ~ COCTOSIHMS ~ JICWCTBYIOIIETO  y3Jla  CHCTEMBI.
CurHaJIM3aTophl, KaK MPaBUIIO, MCIONB3YIOTCS B TEX CIIyYasx, KOTJia KOHTPOJIUPYEMOE
000pyI0BaHUE PACTIOIOKEHO HE B TOM YaCTH 3aHUs, B KOTOPOil OOBIYHO OBIBAIOT JIFOIIH.
Hammonanenast Accormanmst Iloxkapraoit besomacHoctrn CIIIA paspaborama ocoObie
TpeOOBaHUSl Il JMCTAHIMOHHBIX CHTHAJIM3AaTOPOB, WCIOJIB3YEMBIX B HEKOTOPBIX
cilydasix, HarpuMmep, B 00JbHULIaX.



e [Tpou3BoaCTBO 264
DIIEKTPOSHEPTHU

6-3

I[Ol'[yCT]/IMaﬂ TOKOBasi Harpy3ka B amMiiepax — 3To Oe3omacHas A0IMyCTUMAas TOKOBAsA HAarpyskKa
QJICKTPHUYICCKOI'0 IIPOBOJAHNKA B aMII€pax COTJIaCHO Tpe60BaHI/I$IM HpaBI/IJ'I.

AMnep — OTO CIUHHIAa HU3MCPCHUA BCIWYMUHBI IMPOXOAAIICTO JBJICKTPHUYCCKOTO TOKA. Tok
BEJINYMHOM B 1 aMIICp MMPOXOAUT YCpPE3 IMPOBOJHUK, €CJIM K HEMY IPpUJIAractcda pasHoOCTb
IIOTCHIIMAJIOB 1 BONIBT IMpU BEJINMYHUHC COIIPOTUBICHUA 1 om.

AMl'[ep-BI/ITKI/I — 9TO €AMHULIA U3MCPCHUS MarHuTHOM ,Z[BI/I)I(ymeﬁ CHIIBI. Pe3y.HBTaT YMHOKCHU
BCJIMYHMHBI IPOXOJAIICTO TOKA HA YMCJIO BUTKOB B KAaTyIIKE.

Kakymasics MOIIHOCTL — 3TO pe3yJbTaT YMHOXKEHHMs CHJIBI TOKa Ha HaIpsbKeHHeE,
BbIpaXCHHbI B KuioBosbT-amnepax (kVA). Dto akTuBHasg MOIIHOCTH (KWJIOBATT),
nenenHas Ha ko3 dunuent momuoctu (PF).

Potop (SIxopsb). PoTop (sikoph) TeHepaTropa MEepeMEHHOTO TOKa — 3TO COOpKa W3 OOMOTOK U
METAINIMYECKUX IUIACTMH  CEpACYHUKA, B  KOTOPHIX BO30Y)KIaeTcsi BBIXOJHOE
HanpsbkeHue. B reneparope Bpaiaromerocs mosist 3To CTallMOHapHast 4acTh (CTaTop).

Oo0MoTKka poropa. OOMOTKH CTaTopa, MOTrPyKEHHBIE B CEPJEUHUK, B KOTOPOM BO30YyKIaeTcs
HanpsKEHUeE.

CepaeyHuk poTopa (Axops). MarHUTHbIE CTAJIbHBIC MJIACTUHBI POTOPA (IKOPS).

ABToTpancpopmatop. TpanchopmaTop, cocTosmmid W3 OAHOH OOMOTKH, B KOTOPOH H
NEepBUYHOE M BTOPUYHOE COEAMHEHHE CHeNaHbl K OJHOM M TOW e OOMOTKe, HO K
PAa3IMYHBIM €€ OTBCTBJICHUAM.

Pe3epBHaﬂ 3aluTa. Pe3epBHa;1 3almuTa COCTOMT M3 3alllMTHBIX HpI/ICHOCOGHeHI/Iﬁ, KOTOPELIC
JOJIXKHBI pa6OTaTI) TOJBKO IIOCJIE TOI'O, KaK OCTaJIbHBIC 3alllUTHBIC HpI/I60pI)I HC MOTYT
pa6OTaTb W ONIPCACIINTD HCHUCITPABHOCTD.

Ba3ucHas Harpyska. basucHas Harpy3ka — 3TO Takas 4acTh CYIIECTBYIOUIEH MOTPEOHOCTH
Harpy3Kd, KOTOpasi OCTaeTCs HEW3MEHHOW. DJTO «O0a3Wc» Mg TOCTPOSHUS KPUBOU
CYIIECTBYIOMICH MOTPEOHOCTH.

«YepHbliii» cTapT. «YepHbIM» CTAPTOM HA3bIBAETCS 3aMTyCK SHEPTOCUCTEMBI C TIOMOIIIBIO €€
COOCTBEHHBIX UICTOYHHKOB MOIITHOCTH, 0€3 MOMOIIN CO CTOPOHBI BHEITHUX UCTOYHHUKOB
MOII[HOCTH.
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IIuna. [IIuHOM HAa3BIBalOTCS TOKOMPOBOIAIINE MEAHBIE IIIIACTUHBI, KOTOPBIE COCIUHSIOT
reHepaTophl MEPEMEHHOIO TOKA U Harpy3Ku B CUCTEME MapajljIeIbHOTO BKIIOUYECHUS, K
napauIeIbHOMY BBIXO/y TE€HEPATOPOB MEPEMEHHOTO TOKA B CUCTEMY WU K GUAEPY B
CHCTEME pacIpeaeeHUs JIEKTPOIHEPTUH.

EMkocTHOe conpoTuBieHne. CBOWCTBO KOHJIEHCATOPA, KOTOPOE 3aCTaBIISET TOK ONEPekaTh MO
¢aze HanpspKEHHE, CO3/1aBasi TAKUM 00pa3oM K03 (PUIIMEHT OnepeKeHHSI MOIITHOCTH
(cMoTpuTe KO3(PHUITUEHT MOIITHOCTH).

Konpaencarop. [Ipu6op, KOTOPBI MOKET HAKAIUIMBATH HJIEKTPUYECKYIO SHEPTHUIO, M COCTOHT U3
JByX TOKOIIPOBOJSAIIMX IOBEPXHOCTEH, pa3€ICHHBIX N30JIMPYIOIIUM MaTEPUATIOM. DTOT
MaTepHall OJOKUPYET MPOX0XKIECHUE MMOCTOSIHHOTO TOKA, HO MPOIYCKAET MePEeMEHHBIN
TOK.

Hens. Llens — 3T0 My Th, IO KOTOPOMY IEKTPUYECKUI TOK ABUXKETCS MEXAY Pa3INIHbIMU
HNOTEHIMAaJIaMHU (HaIpsDKEHHe).

Beikiaouaresp nenmu. OTO 3alUTHOE YCTPOMCTBO, KOTOPOE aABTOMATUYECKU IPEPHIBAET
MPOXOXKJACHUE TOKa uepe3 ceOsi, ecay BeIMYMHA CUJIbl TOKA MPEBBIIIAET OMpPEIEICHHOE
3HauUEHUE B TEUEHHUE OIpeAeNieHHOro nepuoja BpemeHH. Cmorpure Boikimiouatens c
BO3JIyIIHbIM AYTbeM, |JIaBHBIN BBIKJIIOYATENb, BBIKIIOUaTeNh B JUTOM KOpIyce U
BerikimtouaTenp 1eKTpONUTaHNUS.

Konpencarop. Cmorpure Bbiue Kongencarop.
IIpoBoanux. Kabenb uiu mpoBoi, IPOBOISIINHN TOK.

Pazbem (koHHekTOp). IIpucnocoOneHue Uil 3JIEKTPUUYECKOTO COCTUHEHHUs JIBYX WM Oosee
IPOBOHUKOB, KOTOPOE NMPHUMEHSETCSI B OCHOBHOM B IIETISIX C OOJIBIION CHIION TOKA.

3ambikaTe/b (KOHTAKTOpP). OTO MPUCHOCOONEHWE IS pa3MbIKaHUA W 3aMbIKaHUS
ANEKTPUYECKON LEIH.

HenpepbiBHas Harpy3ka. HenpepriBHast Harpy3ka — 3T0O Takasi Harpy3Kka, Korja MakCHUMalbHas
CHJIa TOKa MOXET IMPOJOJIKATHCS B TE€UEHHE 3 4acoB M Oojee (COTJacHO OMpeeICHUI0
NEC a5 IpOoeKTHBIX pacyeToB).

Ynpasasiembliii Bbinpsimutenab. Cmotpure SCR.

IHorepst B Mean. Takas 4yacTh OTEPH, IPOUCXOAAIINUX BO BpEMs IIPOU3BOACTBA TOKA, IPUUUHON
KOTOpOM SBJISETCA TPOXOXKJICHUE TOKAa 4Yepe3 KaTylKd M IPOBOJHUKM BHYTpH
reHeparopa. JTa BEJIMYMHA NPSAMO NPONOPLHUOHAIBHA CONPOTHUBICHUIO U CHIIE TOKa B
KBaJpare.

Cepaeuynuk. [InacTuHbl B reHepaTope, COCTABISIIOIINE €T0 MATHUTHYIO CTPYKTYPY.
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BoipaBHMBaHHMe YPAaBHUTEJIbHOI0 TOKA. BblpaBHNBaHNE ypaBHUTEIHHOTO TOKA — 3TO CHOCO0
yIpaBJIEHUS PEaKTUBHONW MOLIHOCTBIO, TPOM3BOANMON FreHEpaTOpaMu MEPEMEHHOTO TOKa
B CHCTEMax MapajyieIbHOTO BKIIIOYEHHMS, IIPU KOTOPOM 0OIasi peakTUBHAs Harpys3ka Ha
IIMHY JEIUTCS MEXly HUMU PaBHOMEPHO 0€3 3HAUUTEIILHOTO CHYKEHUS HAIIPSKEHMSL.

CT. (Tpanchopmatop Toka). TpaHcopmaropsl TOKa — 3TO HPUOOPHBIE TPaHCPOPMATOPHI,
IIPUMEHSEMBIE COBMECTHO C aMIIEpMETpaMU, LIETISIMU YIIPABICHUSA U PEJIICUHON 3alUTOMN.
OOBIYHO OHM UMEIOT BTOPUYHBIE LIETH S5 aMIiep.

Tok. Tok — 3TO IBMKEHUE SIIEKTPUUECKOrO 3apsaa. Enunaniia namepeHus Toka — ammnep.

TokoorpaHnYMBaIIMIl IJIABKHI NpeAOXpaHUuTedb. TOKOOIpPaHMYMBAIOUIMN  IUIABKUU
NPEOXPAaHUTENh — 3TO OBICTPOACHCTBYIONIEE YCTPOMCTBO, KOTOPOE TPHU MpPEPHIBAHUH
TOKa B TOKOOTPAHMYMBAIOLIEM JHAla30HE 3HAUYUTEIBHO YMEHBIIAECT AMIUIUTYLy TOKA,
0OBIUHO B Mpeiesiax OqHON MOJOBUHBI IIUKJIA.

HI/IK.TI. I_[I/IKJ'I — 9TO OAHO IIOJIHOC U3MCHCHUC HAIIPABJICHUA IICPEMCHHOI'O TOKA WUJIN HAIIPSKCHUA
— OT HYJIA A0 HOJOXKUTCIBbHOIO MAaKCUMAJIbHOI'O 3HAUYCHHUA, 3aTCM CHOBA 10 HYJIS U 3aTEM
OT HYJIA OO OTPpULATCIBbHOTO MAKCUMAJIBHOI'O 3HAYCHHUA U OIIATH OO HYJIA. KomnuectBo
TAaKUX IUKIIOB B CCKYH/1Y Ha3bIBACTCA YacCTOTOM.

YcenokouteabHasi 00MoTKa. CMOTpUTE Y CHOKOUTEIB.

Hxana nenuden (dB (A). kana neunden (dB), ucnonb3yemasi mpu U3BMEPEHUH YPOBHS 3BYKa,
apisierca Jorapugmuueckoi. Ilpubopbl H3MepeHHs YpOBHA 3ByKa 4YacTO HMEIOT
HECKOJIBKO IIKaJ Ui M3MepeHus koimuectBa aeunoden (A, B, C). llkama A, dB(A), -
HauOoJiee yacTo MpUMeHseMasl IKajla sl U3MEPEHUsI TPOMKOCTH 3BYKa, UCITyCKaeMOro
Fe€HEpaTOPHBIMU YCTAHOBKAMH.

Coennnenne «Jleabta» (TpeyrojbHuk). CoenuHenueM JlenbTa Ha3bBaeTcs TpexdazHoe
COCIIMHEHUE, B KOTOPOM HAudalo KaXIOW (a3bl COCNUHSCTCS C KOHIIOM IPEIbITyIIeiH
da3bl, oOpa3ys rpedeckyro OykBy A («embTay). JIuHUM Harpy3ku COETUHSIIOTCS C
YTIaMHU «IEIBThD).

Kosdppuumnent morpedHocTn. KosdouinueHT mnoTpeGHOCTH — 3TO OTHOIIEHUE pealbHOU
Harpy3Kky K MOTEHLIMAJIbHOW CyMMapHOU Harpy3Ke MOAKIIOUYEHNUS.

KoyppuumeHT OTK/IOHEHHA. DTO MAKCUMAJIbHOE MIHOBEHHOE OTKJIOHEHHE HaIpsKEHUs
r€HepaTopa, BBIPAKEHHOE B MPOLEHTaX, OT MOJJIMHHOW CHHYCOWJAJIBHOW KPUBOM,
HMMEIOIIIEH TaKoe K€ CPEAHEKBAIPATUUECKOE 3HAUYEHUE U YACTOTY.

3J'leKTpI/I‘-leCKaH MPOYHOCTH JAHIJICKTPHUKA. 3J’IGKTpI/I‘I€CKa$I IMPOYHOCTHL AHIJICKTPUKA — 3TO
CIIOCOOHOCTD H30JIAIUH BBIACPIKUBATH HAIIPSZKCHUC oe3 pa3spyLicHus.
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Hocrosinnbiii Tok (DC). IlocTOsIHHBIN TOK — 3TO TOK, HE WM3MEHSIOIIUNA HampaBJIeHHE TOKa
BCJICJICTBHE U3MEHEHUS TTOJIIPHOCTH.

Juddepennmnansnoe peie. JuddepennpmansHoe pene — 3TO 3alIUTHOE YCTPOMCTBO, TOK Ha
KOTOpoe mojaercs TpaHc(hopMaTopaMH TOKa, PACIOJIOKEHHBIMH B JIByX pa3iIM4YHbIX
MOCJIEIOBATEIbHO COEAMHEHHBIX TOYKax djeKkTpuueckoil nenu. JuddepenuumansHoe
pene CpaBHHMBACT 3HAYECHMsI TOKA M PEarupyer, €CiIu MEKIAy AByMs IOKa3aHHUIMHU
NOSIBJIIETCA  PasHUIA, O3HAYaloIlas HEUCHPAaBHOCTb B 30HE  3alUTBL.  JTH
NpUCTIOCOOICHNsT OOBIYHO TPUMEHSIOTCS JUIsl 3allUTBl OOMOTOK B TEHEpaTopax M
TpaHchopmaTopax.

duon. CrnomHoi npubop ¢ ABYMsI BBIBOJAMH, KOTOPBIM IMPOIYCKAaeT TOK TOJBKO B OJHOM
HaIpaBJICHUU, U HE IPOIyCKAaeT B IPOTHUBOIOJIOKHOM HAaNpaBlIeHUHM. Tak Kak IUOJ
IIPOITYCKAET TOJIBKO MOJIOKUTENBHYIO ITOJIOBUHY LIMKJIA IEPEMEHHOIO TOKA, BBIBOJ MO
BCEIZla OJHOHAINPABJICHHBIN, W BCJIEACTBHE 3TOrO JIHOJA MOXKHO paccMaTpuUBaTh Kak
BBIITPSIMIISIOIINN JIEMEHT.

IIpsiMoii TOK. DTO AIIEKTPUUYECKUI TOK, KOTOPBIH MPOXOJUT TOJIBKO B OJTHOM HAIpaBJICHUU.

Pacnpenesureabnblii  mmt. [lpousBoaumass TreHepaTOpOM  MOIIHOCTh — IOJAETCs  Ha
pacrpeleUTeNIbHBIA IIUT, /1€ MPOUCXOAUT €€ pa3feieHue MEXAy MOAKIIOUYCHHBIMU
pa3nuuHbIMU Harpy3kamu. OObIYHO Ha HEM HMMEIOTCS BBIKIIIOUYATENN AJIEKTPONUTAHUS U
3alIUTHBIE YCTPONCTBA.

JAByxXmorocHbI nepek/adarenb. [lepekintouarenb, KOTOPbIA OJHOBPEMEHHO Pa3MbIKAECT WIIH
3aMBIKAET JBE JICKTPUUECKHUX LICTIH.

JABYXNO3MIMOHHBIN Mepekyareab. llepexmrouarens, KOTOPBIM HMMEET pa3MBIKAIOUIUN M
3aMBIKAIOIIUH KOHTAKT C OOIIMM BBIBOJIOM.

Ilepexmaroyaress DPDT. [[ByXNOmIrOCHBIN ABYXITO3UIIMOHHBIN NEPEKIIOYATEINb.
ITepexkmrouarens DPST. J[ByXnoaroCHBIM OZHONO3UIIMOHHBIN IEPEKIIOYATENb.

¥Yxon HanpsokeHusi. [locTenieHHOE W3MEHEHHE MPOU3BOJUMOTO HAMPSDHKCHHS, WHOT/IA
BbI3BAHHOC TIOBBINICHHEM TEMIICpaTypbl BCJICACTBHE TMOTEPh TIeHepaTopa WM
cTabmimn3aTopa.

IMagenue HanpskeHusi. [IpruunHONM MazeHus] HaMpPsDKEHUS SBISETCS TOK, MPOXOASIIUN depes
conpoTtusieHre. Ero BenMunHa paBHa CUjIe TOKA B aMIEPAaX, YMHOKEHHOW HA BEIMYHHY
compotuBieHusi. Ero BenuuMHa paBHa cuje TOKa a amrmepax, yMHOXEHHOW Ha
conpoTuBiieHne B Omax.

E - YCJIIOBHOC O603Ha‘IeHI/Ie, HCIIOJIb3YEMOC IS 0003HaYEHHT HaIIPsAKCHUA.

3eMusl. DNEeKTpUYECKOE 3a3eMIICHUE.
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Buxpesble TOkH. TOkHM, LUPKYyIMPYIOIIHE B TOKOIPOBOJAIIMX Marepuasgax, BbI3BAHHBIC
MarHUTHBIMH NOJIAMU. OHM SBIISIOTCS IOTEPSIMU T€HEPATOPA, UX BEIMYNHY YMEHBUIAKOT,
UCIIOJIb3Ys] TOHKUE IUIACTUHBI U3 CIIELIMAIBHON CTaJIH.

JppexTuBHoe 3HaYeHHe. CpeHEKBAAPATHUECKOE 3HAYCHHE BEIWYMH TEPEMEHHOrO TOKA,
HallpuMEp HAIpSDKEHUST W CHJIBI TOKA. OJTH BEIUYMHBI U3MEPAIOTCS MPU MOMOILIU
OOBIYHBIX TPUOOPOB.

Koy¢ppuumnent mnosiesnoro aeiictBus (KIIA). KIIJI — 3T0 cooTHolleHHe NpOM3BENECHHON
SHEPTrUU K TOTPEOJICHHOW SHEPruH, HANpHUMEpP, COOTHOIICHHUE MEXAY MOTpedIsseMon
ANEKTPUYECKON dHEpruel ABUTATENS U MEXaHUYECKOW SHEpruei, KOTOPYI MPOU3BOIUT
BaJI 3TOTO JIBUTATEIIS.

DuekTpuyeckuii yrosa. OQUH LUK, WIM PAaCCTOSHUE MEXIY ABYMsS IHOJIOCAMU OJMHAKOBOM
HOJIIPHOCTH, COAEPKUT B ceOe 360 anexTpuyeckux rpaxycon. OTCIoa — AIEKTPUIECKUI
yTOJI MPEJCTaBISET COO0H KaKyl0-IMOO TOYKY Ha KPHBOH MEPEMEHHOTO TOKA.

daexktpudeckuii rpaayc. Ogna 360-ast yacTh 1IMKIJIa KPUBOM MMEPEMEHHOTO TOKA.

JuiekTpuyeckuii paguan. YacTh LMKIA MEPEMEHHOTO TOKA WJIM HAMpPSDKEHUS MEPEMEHHOTO
TOKa, IUKJI COCTOUT W3 2 pajifaH.

BHEKTpOMaFHI/ITHOE noJie. MarauTHoe noJie, pacroJIoKEHHOC IO IMPAMBIM YIJTIOM K CUJIOBBIM
JIMHUSAM U K HAITPaBJICHUIO UX JIBUKCHH.

BJIEKTPO)_IBI/I)Kymaﬂ cHhJia. CI/IJ'Ia, KOTOpPAaA 3aCTaBJIACT TOK ABUI'ATHCA MO IPOBOJAHUKY; APYTUMU
CJIOBaMHU, HAIPSI>KECHUC WA PA3HOCTD IMOTCHIIUAJIOB.

Cucrema aBapuiiHOro >HeprocHad:kenmusi. CucremMa aBapUHHOIO SHEProCHaOXKEHHS — 3TO
HE3aBUCUMOE 00OpYyIOBaHUE JUIs IMPOM3BOJCTBA AIIEKTPOIHEPIUU, KOTOPOE CUUTAETCS
ouLMaTbHO HEOOXOIUMBIM IS MOJIaYM MUTAaHHUs Ha 00OpYJOBaHUE WIIM HA CHUCTEMBI,
BBIXOJ] KOTOPBIX U3 CTPOS MOXKET MPECTABIATh YIPO3y JUISl )KU3HU MEPCOHAa WIIH OBITH
OTIaCHBIM JIJIs1 COOCTBEHHOCTH.

EMF. CMmoTpuTe 3JIeKTPOABUKYIIAS CHUJIA.
EMI. DnexTpomarHuTHas (paano) HHTephepeHIys.

Koporko3ambikawimue Kojabma. Ta 4acTh OOMOTKHM YCIIOKOUTENS, KOTOpPas JJICKTPHUCCKH
COCIMHSIET IIUHBI YCITOKOUTEISI CMEXKHBIX MOJIFOCOB.
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OHeprusi. JHEPrusl MPOSBISIETCS B TaKUX CBOMX (POpMax, KaK DJIEKTPHUYECTBO, TEIUIO, CBET U
CIOCOOHOCTH BBIMOJHATH padoTy. OHa MOKeT OBITh MpeoOpazoBaHa U3 OJHON (HOPMBI B
IpyTyl0, HampUMep, B TEHEPATOPHON YCTAaHOBKE MEXaHUYECKash DHEPrHsl BpAILICHUS
npeoOpa3yeTcsi B JICKTPUIECKYI0 dHepruto. OObIYHBIC SIWHUIBI U3MEPEHUS] SHEPTHH:
kunoBarT-9acel (kWh), bpuranckas termosas enununa (Btu), nomaaunas cuna /gac (hp-
h), dyT-pyHT, IKOYIH U KATOpHSI.

B036ymnemle. ITomaya moCTOSHHOTO TOKA HA 0OMOTKH B036Y)KI[GHI/I$I CHUHXPOHHOTI'O I'€HEpaTopa,
B PpPE3YJbTAaTC UYCro BO3HUKACT IIOTOK MarHUTHOM WHAYKIUH, HGO6XOI{I/IMI¢II71 JJIsL
B036Y)KI[GHI/I$I HaIIpsAKCHUA B 00MOTKax CCpACUYHUKA.

Bo3oyautenab. Bo3Oynurens — 3TO0 mpubOp, KOTOpHI momaer moctosHHBIH TOok (DC) Ha
OOMOTKHM BO30Y)XICHUS CHHXPOHHOTO T'€HEPaToOpa, BBI3bIBAas TMOSBJICHUE IIOTOKA
MarHuTHOM HUHAYKIOUUA, HGO6XOI[I/IMOFO JIIsL BO36y)KI[eHPI$[ BBIXOJHOI'O HAIPSKCHUA B
oOMoTKax cepreuHuka (cratopa). Cmorpure [lorne.

Tox Bo30yauTeasi. Tok BO30yXIeHHA, HEOOXOOUMBIM MJisi CO3/aHUS HOMHMHAJIBHOTO
HaANPSDKEHUS TPU HOMUHAIIBHOM Harpy3Ke W 4acToTe.

Hanpsizkenue Bo30yauTensi. Hanpspkenwe, HE0OXOAMMOE IUIsl TOTO, YTOOBI 3aCTaBUTh TOK
BO30YIUTENS MPOXOIUTH Yepe3 0OMOTKY BO30YKICHUS.

KopoTkoe 3ambIkanme. DT0 11000€¢ HENpeIHAMEPESHHOE MPOXOXJICHHE TOKAa 3a Tpe/eiaMu
CO3JIaHHOTO JIJISl HETO MYTH 0 CXEME B DJIEKTPUICCKON CHCTEME.

Oo6patnas cBs3b. [lepenaya yacTu >HEPruM OT OJHOW TOUKH B DJEKTPUUYECKOM CHUCTEME K
OpebpIIylied TOYKEe, HampuMep, OT BBIBOJAA K BBOAY, KOTOpash HCIIONIb3YeTCs IS
YBCIIUUCHUA CTaOMJILHOCTH.

Bo30yxnenme. Bo30yxkineHue reHeparopa (poTopa) COCTOMT W3  MHOTOIOJIOCHOTO
JIGKTPOMArHUTa, KOTOPBIA BO30Y>KIAeT BBIXOJIHOC HAMPSHKCHHE B OOMOTKaxX poTOpa
(craTopa) reHepaTopa, KOTJIa €ro HA4MHACT Bpamarh JABUrarelb. l[luTanue Ha
BO30Y)KICHHE TIOJACTCS TPHU TIOMOINM IOCTOSHHOTO TOKa, BBIPAOATHIBAEMOTO
BO30YIUTENIEM.

OoMoTKa BO30Yy:KaAeHus. OOMOTKH CTPYKTYpPBI BO30YKIACHUS, HA KOTOPHIE MOIAeTCs
HOCTOSIHHBIN TOK JUIs1 BO30YKJICHHSL.

ITousroc BO30y:xneHust. YacTh Bpalaromnieiics MarHUTHONM KOHCTPYKIIMU T'€HEpAaTopa, Ha KOTOPO
pacIoiokeHbl 0OMOTKHU BO30Y KICHHUS.
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Hens 3amuranus. llens, xoTopas ynpasiaseT TOHW TOYKOM BHYTPU LUKJIA, B KOTOPOH
HaIpsDKEHUE TIOJAETCsl Ha YMPaBIAIOMIMK 3eKkTpon TpuoaHoro tupuctopa (SCR)?
[To3Bonsist TakuM 0Opa3oM TOKY MPOXOAUTH Yepe3 TPUOAHBIA TUpUCTOp. TpHOAHBIHA
TUPUCTOP — 3TO CILIOUIHON MPUOOP, KOTOPBIM MOXKET MPOIYyCKaTh TOK TOJIBKO B OJHOM
HaIpaBJIEHUH, TaKke Kak U auoA. OJHAKO, Y HEro MMEETCsl TPETHMl BBIBOJ, KOTOPBII
Ha3bIBACTCS YIIPABJIAIOMINN MIEKTPOI, U TOK IIPOXOAMUT YEPE3 HETO TOJBKO TOTJA, KOTIa
Ha YIPaBJLSIIOIIMKA AJIEKTPOJ IOJAETCS COOTBETCTBYIOINAs pPa3HOCThb ITOTCHIIMAJIOB
(HampsKeHue).

I'enepaTop kaapoBoii pa3BepTKH. MexaHMUYECKUN HIIEMEHT, COCTOSIIMA W3 CepACYHHKA
cTaTopa 1 0OMOTOK.

Cpoboanoe noje (M3mepenue nomex). [Ipu n3mepennn nomMex cBOOOHBIM IOJEM Ha3bIBAeTCS
nojie B OJHOPOAHOM, H30TPONHOM cpene (cpena, KOTOpas HMMEET CIOCOOHOCTh
nepeaaBaTh 3ByK PaBHOMEPHO BO BCE CTOPOHBI), KOTOpast He UMeeT rpaHull. Ha mpaktuke
3TO TOJIe, BIMSHUEM TPAHHIl HA KOTOPOE MOXXHO MpEeHeOpedb B TOW 00JacTh, KOTOpas
Hac MHTepecyeT. B cBoO0OAHOM mone ypoBeHb 3BYKOBOTO JABICHMS yMEHbIIAeTcs Ha 6
JerOel Py KaKI0M yJIBOCHUU PACCTOSHHS OT TOUEYHOTO UCTOYHHKA 3BYKA.

CBoOoaHoBpamawmuiicss amoa. OTo0 AuoJ, (GYHKIUS KOTOPOTO — TMPOIMYCKaTh TOK
WHIYKTUBHOW HArpy3Kd B T€ TEPUOJBI, KOTJA TPUOIHBIM TUPUCTOP HAXOJIUTCS B HE
TOKOTIPOBOISAIIEM COCTOSIHUU.

Yacrora. YacTtoTa — 3TO KOJUYECTBO IMOJIHBIX IUKJIOB JIFOOOH MEPHOJUYECKH M3MEHSIOIENCS
BEJIMYMHBI HA €JMHUILY BPEMEHM, HApUMeEp HaNpsHKEHUs MEPEeMEHHOIo TOKa WIM CUIla
nepeMeHHoro Toka. OObIUHO 3Ta BEIWYMHA Bblpaxaercd B repuax (Hz) wnm nuxmnax B
cexyHnay (CPS).

OcHoBHasi 4yacToTa. ['eHeparop MNpPOU3BOAUT HampsbKeHUE, (Gopma KosnebdaHHus KOTOPOro
npubimxKaercss K YUCTOM cHHycouaanbHOM KpuBOoM. OTKIOHEHUS OT 3TOH
CHUHYCOU/IAJIbHOW KPUBOM MOKHO IPEJCTaBUTh KaK JTOMOJIHUTEIbHbIE CUHYCOMIabHbIE
KonebaHMs, BEIMYMHA KOTOPBIX KpaTHa BEJIMYMHE OCHOBHOM YacTOThl. Takue
JIOTIOJIHUTENbHBIE YaCTOThI HAa3bIBAIOTCSA rapMoOHUKaMu. OHU 0003HAYAIOTCSl KaK TPEThS,
IATas U TaK Jajgee TapMOHHMKA; 3TO O3HA4aeT, YTO MX 4YacTOTa HA TAKyI0 BEIUYUHY
KpaTHa OCHOBHOHM uactore. Hampumep, B reneparope 60 repi, OCHOBHOH 4acTOTOM
Oyzer sBisAThes yactora 60 repu. Tperbs rapMoHHKa OyJeT UMETh YacTOTy, KOTOpast B
Tpu pasa 6omnbme 60, T.e. 180 repm.

Kosdppuument ycunenusi. Kosppunuent ycuneHuss Mbl mojsyyaem IMpH ACICHUM U3MEHEHUs
KOJIMYECTBA, MI0Jy4aeMOro Ha BbIXO/I€, Ha U3MEHEHHE B COOTBETCTBYIOIIEM KOJMYECTBE
Ha BBOJIE.

Ynpasasommi 3JeKTpoa. OTO TpeTud BbIBOJ TPUOAHOIO THUPHUCTOpPA, HA KOTOPBIN
HE00X0IMMO NOJaTh HaNpsHKEHUE, 4YTOObI TOK CMOT MPOXOAUTH OT MEPBOTO BHIBOJA KO
BTOPOMY.

I'enepatop. ['eHepaTop — 3TO yCTaHOBKa, KOTOpasi MpeoOpa30BbIBAET MEXaHUUECKYIO SHEPTHUIO
BpallleHUs B AJIEKTPUUECKYI0 3Heprut0. Cmorpure ['eHepaTop nepeMeHHOro ToKa.
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GFP. (3amura ot 3ambikaHuii Ha 3eMitr0). CrucTema 3allUuThl OT 3aMBIKAHUN Ha 3eMII0 — ITO
CUCTEeMa, MpeJHa3HAUCHHAas OTPAHUYUTH yIIepd o0OpyAOBaHUS BCIEICTBUE KOPOTKHX
3aMBIKaHUN MEXIY JIUHUEH U 3eMIICH.

PeryasTop. Perynsatop — 3T0 mpucnocoOiieHHEe Ha 3JIEKTPOJABHUrarese, KOTOpOe YIpaBiseT
noJauell TOIIMBA JUIA TOTO, YTOOBI MOJJEPKUBATH HEU3MEHHOW CKOPOCTH JBUTATEIIs
IIPU U3MEHSIOUINXCS YCIOBUSAX HAarpys3ku. Peryistop moimkeH uMeTh IpUCIIOCOONIEHUS
JUIl PEeryJIMpOBKM CKOPOCTH (YacTOThl TeHepaTopa) M CHHXKEHHMsS CKOpOCTH (OT
OTCYTCTBHSI HATPY3KH K IIOJTHOW Harpyske).

3azemiieHue. 3a3eMileHHE — OSTO COEAMHEHHUE, CIlydallHOe WU NpeTHAMEPEHHOE, MEeXIy
ANEKTPUUECKON IEMbI0 U 3eMJICH MM KaKUM-JTHMOO TOKOIMPOBOMSIIUM TEJIOM, KOTOPOE
UCTIONB3YETCS] BMECTO 3€MITH.

3azemiieHue. OTO TPEAHAMEPEHHOE TMOJCOCAMHEHHE JJICKTPUYECKOM  CHUCTEMBl  WIU
3MEKTPOoOO0OpyA0BaHUs (KOPITyCOB, TPYOOIIPOBOAOB, PaM U T.JI.) K 3eMJI€.

3azemyieHHe  HeliTpanmum. DTO  NpPEAHAMEPCHHO  3a3€MJICHHAsh  IICHTPAJbHAs  TOYKA
YETHIPEX)KUIILHOTO TEHEPATOPa ¢ COSAMHEHUEM THUIIA «3BE37a» WM IIEHTPaIbHAs TOUKa
00MOTKH 0JTHO(A3HOTO TeHEPATOPA.

3aMbIkaHHe Yepe3 3eMJII0. 3aMBbIKaHUE Yepe3 3eMIII0 — 3TO CHoco0 ompeseneHuss KOpOTKOro
3aMBIKaHUS Ha 3CMJII0, IIPpU KOTOPOM HUCIHOJB3YETCAd OJWH JaT4YUK, 3aMI)IKaIOHII/II\/JI
OCHOBHYIO HaBECHYIO MNEPEMBIUKY MEXIy HEWTPANbl0 CHUCTEMBI SJIEKTPOIHTAHUS H
3emiiedl. Cam 1o ceGe 3TOT MpUOOp HE MOXKET ONPEEIUTh 3aMKHYBILYIO 1I€Tlb, HO IIPU
UCTIOJIb30BAHUKM BMECTE C JaTYMKaMU KOPOTKOTO 3aMbIKaHMS Ha BceX Quaepax Hu
COCAMHCHUAX NCTOYHUKA ITUTAaHUA, OH MOXCT 00€eCIIeYnTh 3alUTYy IIHWHBI OT KOPOTKOI'O
3aMBIKaHHS IPU TPaBUIBHONM KOOP/MHAIMY (3aIa3abIBaHue).

I'apmMoHuku. ['apMOHHMKN — 3TO COCTaBIISIOLIME HANPSDKEHMS WIM TOKA, KOTOPBIE JEHCTBYIOT
KaK IleJible KpaTHbIe BEJIMYMHBI OCHOBHOHM 4acTOThI cHCTeMbl 3Hepronutanus (50 win
60 repu). ['apMoHMUECKHE TOKM BIMSIOT Ha KPHUBYIO HANpPSOKEHMsSI, UCKa)Kkas YHUCTO
CHHYCOUJATIbHYIO (hOpMY TOM KPUBOIA.

TenuioBasi Harpy3ka. [IpuGop, KOTOPBIH MOTJONIAET M PACCEMBAET TEIJIOBYIO JHEPTHIO OT
JMOJIOB ¥ TPHUOJHBIX TUPUCTOPOB BO U30E€KaHNE TTOBPEKACHUIN BCIIEICTBHE TIEPETPEBa.

Iepu (Hz). Tepmun «repm» - Hamboiiee 9acTo BCTpedaromieecs 00O3HAYCHHWE KOJIMYECTBA
uKiIoB B cekynay (CPS).
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Kauanme. Kauanue — 370 siBIIeHHE, KOTOPOE MOXET MPOU3OWTU NMPU M3MEHEHHUSX HArPY3KH,
KOTrJa 4acToTa WJIM HaNpsDKEHHE TPOJ0JDKACT YBEJIWYMBATHCS 0Oojiee HEOOXOIUMOM
BCIIMYNUHBI U YMGHI:H_IaTBCSI MCHECC HCOGXOI[HMOﬁ BCINYHNHBI, HC JOCTHUIaA CTa6I/IJII>HOFO
3HaueHus. [[pruunHOi KauaHus SBJISETCS HEIOCTATOYHOE TallleHHE KoJIeOaHUH.

I — ycnoBHOe 0603HaUEHUE CHIIBI TOKA, U3MEPSIETCS B aMIlepax.

Ilonnoe comporuB/ieHHe. fIBIEHHE, TMPOTHUBOMOJOKHOE MPOXOKICHUID TOKA B LEMH
MIEPEMEHHOTO TOKA.

Hagsenennoe Hanpsixenue. Hanpsbkenue, KOTopoe NOSIBIIIETCS B OOMOTKE IPU €€ JBUKCHUU B
MAarHuTHOM I10JI€, KOT[a U3MEHAETCA YMCIIO MATHUTHBIX CUJIOBBIX JIMHUM, IPOXOAAIINX
4yepe3 IPOBOJHUKH.

I/IH}IyKTI/IBHOCTB. CBoiicTBO O6MOTKI/I, KOTOpasa HUMECT TCHACHIUIO COXPAHUTH HEU3MEHHOMU
BCJIMYHHY CUJIbI TOKA B MIPUCYTCTBUH NIECPEMCHHOT'O TOKA. BLIpan(aeTcs[ B I'CHPH.

CoBnagenne mo ¢asze. [lepeMeHHBII TOK W HampsHDKEHHE MEPEMEHHOTO TOKAa CUUTAIOTCS
COBMAJAIOLIMMU 1O (a3e B TOM CIyyae, €ClIM OHM OJHOBPEMEHHO IMPOXOJAT 4Yepe3
HYJIEBYIO OTMETKY U JOCTHUTal0T MAaKCUMAaJIbHOTO 3HAUCHHUSI.

HN3ousiums. M3omsanus — 3TO HE NPOBOJAIIMH TOK MaTepuall, KOTOPBIM HPUMEHSIOT JIs
IIPEIOTBPALICHNS YTEUKU JIEKTPUYECKOr0 TOKA M3 IPOBOAHMKA. B NpoMbluIeHHOCTH
UCIIOJIB3YETCSl M3O0JSILMOHHBIM MaTepuall HECKOJIBKMX KJIACCOB, KaXKIbIM H3 JTHUX
KJIACCOB XapaKTEPU3yeTCsd BEIMYMHOM MaKCHUMAJIbHOM TEMIIEpaTypOil HENpepbIBHON
DKCIUTyaTaluu.

ComnporuBieHue H30JIUHOHHOr0 MaTepuana. ConpoTuBieHUE, U3MEpsieMOe IMPH OMOIIU
MEraoMMeTpa, MEXIy BBIBOJAAMM T€HEpaTopa M paMoOd IeHepaTopa, a TaKKe MEXIy
BBIBOJAMU OOMOTKH BO30YKJI€HHS U BaJIOM.

Ilagenue HanpsikeHUs conpoTuBJeHus: n3oassumuu. (Uepes conporusnenue). PaBHo Bennunze
CHJIBI TOKA B aMIlepax, YMHOKEHHOH Ha BEJIMYMHY CONPOTHUBIEHUs B OMax.

Ilorepy B marHuTHOW cucteme. Ta dYacTb TOTEpbh, MPOUCXOANIUX BHYTPH TEHEpPATOPA,
MPUYUHON KOTOPBIX SBISETCS HAMarHUYMBAaHUE CEpJCYHUKOB. BenuumHa mnoTtepu
3aBUCHUT OT IJIOTHOCTH MOTOKA, TOJIIUHBI, U OT MaTepuasa, U3 KOTOPOTO MU3rOTOBJICHBI
TUTACTHUHBI CEPACYHUKA.

HN3oxponnbiii. lmeer oTHomenue k peryiastopaM. CKOpOCTb OCTaeTcsi HEU3MEHHOU
HE3aBHCHMO OT BEJIMUMHBI HATPY3KH.
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K - 1000.

kVA — kVA — 3710 BektopHas cymma akTuBHOW MoutHOocTH (kW) m peakTMBHOW MOIIHOCTH
(kVAR), mpoxoasimux 1o IerH.

kVAR. (KunoBonbsr-ammiepsl peakTuBHbIE). KVAR — 3TO pe3ynbTaT yMHOKECHHS HANPSHKEHUS Ha
CHJIy TOKa B aMIepax, HeOOXOIUMYIO [T BO30YKICHHUS MHIYKTHBHBIX TOKOB. OH CBsI3aH
C peaKTHBHOﬁ MOIIMHOCTBIO, KOTOpas IMpOXOAWUT MCXKIAY IMMapalJICJIbHBIMU oOMOTKaMu
reHepaTopa M MEXIy TIeHepaTopaMd U OOMOTKaMH HArpy3Kd, KOTOpPHIE MOJAIOT TOKH
HaMarHUYWBaHUs, HEOOXOIUMBIE JUIsI pabOThl TPaHC(HOPMATOPOB, ABUraTeNCH W APYTHX
JMEKTPOMArHUTHBIX HArpy3ok. PeakTWBHas MOIIHOCTH HE HarpykaeT JBHUTraTellb
TE€HEPATOPHOM YCTaHOBKH, HO OTPAaHUYUBAET F€HEPATOP TEPMHUUYECKHU.

kW. (KunoBattsl). KunoBaTTsl — 3T0 TEpMUH, UCHOIb3YEMBIN AJIS1 XapaKTEPUCTUKU MOIIHOCTU
AIIEKTPUYECKUX NMPUOOPOB U 00opynoBaHus. I'eneparopusie ycranoBku B CIIIA 06bryHO
xapakrepusytorcss B kW. kW, koTopyro MHOIZIa Ha3bIBalOT aKTUBHON MOIIHOCTBIO, AA€T
Harpy3Ky Ha JBUTaTelb T€HEPaTOPHON YCTaHOBKHU.

kW-h. (KunoBarr-yac). 910 equHHLIA U3MEPEHHS AIEKTpHUecKoi sHepruu. OHa 3KBUBaAJICHTHA
1 KMJIOBATTY JIEKTPUUECKON IHEPTHH, TOCTABIIIEMOH B TeueHue 1 Jaca.

L- YCJIIOBHOC 0003HaUYeHHE HHAYKTHBHOCTHU, BBIPA’KCHHOC B I'CHPU.

Ko3dduunent 3ana3apiBanus MourHocTH. KosddumnuenT 3ana3apiBaHus MOITHOCTH B LETSX
HNepEeMEHHOro Toka (ko3¢ ¢uIMeHT MouHocTH MeHee 1,0) sBiseTcss pe3ysbTaToM
WHIYKTUBHBIX HAarpy3oK, HampuMep, JABHTareied W TpaHCHOpMATOPOB, KOTOPHIE
3aCTaBIAIOT CWJIy TOKAa 3alas3iblBaTh II0 OTHOLICHHMIO K HampsbkeHuro. Cmorpure
K02 pHUIIMEHT MOIITHOCTH.

IInacruHyateiii cepaedyHuK. DEppOMArHUTHBIA CEPACYHUK, COCTOSIIMM U3 HECKOJBKHX
TOHKUX IJIACTMH W3 KPEMHUCTOM cTanu, oOpa3yroluil JIMHWI0O MarHUTHOM MHAYKLIHUU B
reHepaTope.

®a3za. Paza — 310 00MOTKa (ha3el B reHepaTope Win (a3oBbIil MPOBO CUCTEMBI PacIIpeIeIICHUSI.

JIuneiinoe HanpsikeHue. JIMHeiHOe HaNps KEHWE — ATO HANPSHKEHHUE MEXIY JIOOBIMU JIBYMsI
(dazaMu reHepaTopa epeMeHHOro TOKa.

Hanps:xenue HeiiTpaau. B TpexdasHoMm, 4-XKUITbHOM TE€HEpaTOpPE C COECIWHEHHEM 3Be3Ja
HaNPsOKEHUE HEUTPaIM — 3TO HANPSHKCHUE MEXKTY (a30il M 00IIel HeUTpaibio, B KOTOPOH
Bce TpH (hasbl COSTUHSIIOTCS.
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Koagduunent narpysku. KodrpduimeHnt Harpy3ku — 3TO OTHOIICHHE CpPEIHEH HArpy3Kd K
HOMUHAQJIBHOW MOITHOCTH T€HEPATOPHOU YCTAHOBKH.

HOTepI/I. Pa3noctsn MCKAY BBOAOM U BBIBOAOM JJICKTPHUYCCKOI'0 UJIM MCXAaHUYCCKOT'O
YCTPOICTBA.

Hu3skoe Hanpsixenue. B KoHTekcTe 3TOr0 PykoBoaCTBa 10 HU3KUM HAIPSKECHUEM
nojpazymMeBaeTcsi pabodee HaMpsHKEHUE CUCTEM MEPEMEHHOT0 TOKa BenuuHoM ot 120 10
600 BosbT AC.

MarnuTHas menb. 9710 HaIlpaBJICHUEC MAarHuTHBIX CHUJIOBBIX JIMHUH.

HanpszkeHHOCTh MATHUTHOT'O M0JIsl. YNCIIO MarHUTHBIX CHJIOBBIX JIMHUH, 00pa3yeMbIX TOKOM
BO30Y KICHHUS.

IlmoTHOCT, MArHMTHOrO mOJsA. KOJIMYEeCTBO MarHMTHBIX CUJIOBBIX JIMHMH Ha CANHUIY
IIomiagu.

MarauTHble cHiI0Bble JTUHMH. BooOpaxaeMble TMHUM, UCHOIb3yEeMbIe IS y100CTBa, YTOOBI
0003HaYUTh HAINpaBJIEHHE, B KOTOPOM JEHCTBYET MarHUTHas cujia B MarHUTHOM IOJe€,
00pa30BaHHOM OOMOTKaMH BO30Y KACHUS TeHepaTopa.

Brikiouareib 3JIeKTPONUTAHUSA. BBIKIIIOYaTENb 3JEKTPONUTAHUS — 3TO BBIKJIFOYATEb LIETIH,
HaxXOJALIMIKCS Ha BXOJE WIM Ha BBIXOAE ILIMHBI, Yepe3 KOTOPYIO TOJKHA MPOXOIUTH BCS
MOIIHOCTh IIWHBI. BBIKIIIOYaTENh JJIEKTPONUTAHHS TE€HEpaTopa — 3TO YCTPOMCTBO,
YCTaHABJIMBAEMOE KaK IIPaBUJIO HA TEHEPATOPHOU YCTAaHOBKE, KOTOPOE IIPEPHIBACT MO1AUY
MOIIHOCTH YCTaHOBKH HA BBIXO/I.

DJIeKTpUYecKasi ceThb. OJEKTpUYECKass CeTb — 3TO TEPMHH, MIUPOKO HCHOIb3YEeMBIH 3a
npenenamu CIHA  mist o0o3HaueHWss  OOBIYHOM  CHUCTEMBI  DHEPTrOCHAOKEHUS
(KOoMMyHaJIbHas CIYK0a).

CpenHee HanpsikeHHne. B koHTekcTe 1aHHOTO PyKoBOJCTBa cpeiHee HAIPSHKEHUE OTHOCUTCS K
pabouemMy HamnpsKEHUIO cucTeM nepemenHoro Toka ot 601 1o 15,000 Boast AC.

Meraommerp. OMMeTp ISl U3MEpEHUs OOJIBIINX 3HAUEHUIN HaNpsyKEHUs, B KOTOPBIH BCTPOEH
reHepaTop, NPUBOAMMBIA B JBUKCHHE BpPYYHYIO W MPUMEHIEMBIA Uil HM3MEPEHUs
COIPOTHUBIICHUS U30JISALIAH.

Meraom. OnuH MuaarnoH OMOB.

Meraommerp. CMOTpHUTE BBILIE.
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Boikaouaresnb B JMTOM Kopmyce. Brikiouarens B JIMTOM KOpPIyce aBTOMAaTHYECKU
IpephIBaeT TOK, MPOXOISAIINNA Yepe3 HEro, €CiM CHUjla TOKa MPEBBIIIAET ONpeaeIeHHBIN
YPOBEHb B T€UEHHUE OMPEACICHHOro nepruojaa BpemeHu. CIoBO «JIMTOI» O3HAYaeT, YyTo B
KayecTBE CPEACTBA 3JIEKTPUUECKON H30JALUU Al 000JI0UKH MpUOOopa U Ui pa3iesieHus
TOKOIPOBOJIAIIMX TOBEPXHOCTEH ApPYyr OT JApyra U OT 3a3€MJICHHBIX METaJUIMYECKUX
JieTajiell UCIIOIb3yETCsl INTON MIACTHK.

IIpoxpyTtka. IIpy napamieabHOM BKIIIOUYEHUH, €CJIM T€HEPATOPHAsl YCTAHOBKA HE OTKJIFOYAETCS
OT HIMHBI NIPU BBIXOJIE U3 CTPOS AIEKTPOJBUraTelis (Kak MpaBUIIO, TAKOE MPOUCXOIUT U3-
3a HEUCHPABHOCTHU TOIJIMBHOM CHUCTEMBI), F€HEPATOp HAaUMHAET MIPOKPYUYUBAThH IBUTATEINb,
3a0upasi MOILHOCTh C IIMHBI. 3alIMTa OT 0OpaTHOW MOIIHOCTH, KOTOpask aBTOMaTHYECKU
OTKJIFOYAET BBIIEIIIYI0O M3 CTPOS YCTAaHOBKY OT IIMHBI, OYE€Hb Ba)KHA B CHUCTEMAX C
napajuieIbHBIM BKJIIOUEHHEM. Takke B HEKOTOPBIX — CIydasiX, Hampumep, B JudTax,
Harpy3ka MOXKET HadaTb IPOKPYTKY T€HEPAaTOpPHOM YCTaHOBKM B TOM Cllydae, €CIIU
MPUCYTCTBYIOIAs JOMIOJIHUTEIbHASI HATPYy3Ka HEIOCTATOYHA.

NEC. Hammonanehsiii snektpudeckuii crangapt. B CIIIA stor nokymeHT — Hambojee 4acTo
LHUTUPYEMBINA OOLINI 3JIEKTPUUYECKUN CTaHAAPT.

NEMA. HanuonanbHast Accoluanusi u3srOTOBUTENEH 3JeKTpooOOpyA0BaHUS.

Heiitpans. Heiitpansio Ha3piBaeTcs oOmas TOYKa TeHEpaTopa TMEPEeMEHHOrO0 TOKa C
COEIMHEHUEM 3Be3/1a, MPOBOJI, MOJACOSAUHEHHBIM K 3TOW TOYKE WIH K CepeuHe 0OMOTKU
onHO(a3HOTO reHepaTopa MEPEMEHHOTO TOKA.

NFPA. Haunonansnas Accouuanus npotuBonoxapHoit 3amutsl (CIIA).

Henuneitnas Harpyska. HennueliHass Harpy3ka — 3TO Harpyska, IIpM KOTOPOM B3aMMOCBS3b
MEXy HampsDKeHHEM M CHJIOM TOKa He sBIseTcs JuHeWHo# ¢yHkuuel. HexoTtopsie
LIIMPOKO BCTPEYANOIIHMECS HENMHEMHBIE HATPY3KH — 3TO JIIOMHUHECIIEHTHOE OCBEILIECHUE,
craptepsl nBurareneil SCR u cucremsl 6ecriepeoiinoro snexTponuranus. Henunelinsie
Harpys3Ky IPUBOAAT K HEHOPMAJIBHOMY HarpeBy IIPOBOJIHHAKA U MCKAXKEHUIO HANPSIKECHHUS.

NC niu HOPMaJBbHO 3aMKHYTHIN. PeneilHblii KOHTAaKT, KOTOPBIM 3aMKHYT, €CIM Ha KaTyIIKY
pelie He TOJACTCs DJICKTPOIIUTAHHE.

NO wniM HOPMAJIBHO PAa30MKHYTBIN. PenelHbI KOHTaKT, KOTOPBIA pPa3OMKHYT, €CIM Ha
KaTyIlIKy peJie HE MOAAETCA JIEKTPOIUTAHNUE.
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OxkTaBHBII Auana3oH. [Ipu u3MepeHusX 3ByKOBOrO JaBiIEHHs (C IPUMEHEHUEM aHaIu3aTopa
OKTaBHOTO JMana3oHa) OKTAaBHBIMM [JHMAala30HaMM Ha3bIBAIOTCS BOCEMb Pa3JIesIOB
M3MEPSEMOro CIEKTPa 3BYKOBOM 4acTOTHI, B KOTOPBIX camasl BBICOKas 4acToTa KaXKIOro
JMara3oHa B JiBa pasza OOJbIle caMOM HHM3KOW YacTOThl ATOro auama3oHa. OKTaBHbBIC
JIara3oHbl XapaKTEePU3YIOTCsl CBOMMHU LIEHTPAIBHBIMU YacToTaMHu, 00bIuHO: 63, 125, 250,

500, 1000, 2000, 4000 u 8000 repir (IUKIIOB B CEKYHIY).

Om. OM — 3TO enMHUIA DJIEKTPUUECKOTO CONPOTUBIICHHSA. | BOJBT BBI3OBET IMOSBICHUE CHJIBI
TOKa B 1 ammep B CONpOTUBIIEHNHU | oM.

Ommerp. [Tpubop 11 n3MEpeHus MEKTPUIECKOTO CONPOTUBIICHHUS.

3akon Oma. OCHOBHOM 3aKOH, BBIpa)XaIOIINK B3aMMOCBSA3b MEXK/y HallpsSHKEHUEM, CHIION TOKa U
CONPOTHUBIIEHUEM B LENAX C NPSAMBIM TOKOM. B ILemsAx ¢ IepeMEeHHbIM TOKOM BMECTO
MOHSITUS CONPOTHUBJIEHUE MPSAMOr0 TOKAa MPUMEHSETCS BEJIWYMHA, KOTOPYIO Ha3bIBAIOT
uMIeIaHc (MIOJIHOE CONPOTUBIECHUE). 3aKOH yTBepxkaaeT, uto E=IR, nanpsikenue paBHO
pe3ysIbTaTy OT YMHOKEHHUS CUJIbI TOKA Ha CONPOTHUBIICHUE.

Hanpsizkenue xoJsiocroro xopa. Hampsbkenue, KOTOpoe Ioiy4yaeM, KOrja K MCTOYHHUKY
HaIPSDKEHUS HE IPWIAraeTCsl HUKaKas Harpy3Ka, HallpuMmep reHepaTop.

Ocumwutorpamma. Kpusas, mokassiBaromasi pe3ko U3MEHSIOMINECS 3JIEKTPHUYESCKUE BEINYHHBI,
3alMCcaHHasl OCIMIIIOrpagdoM.

Ocumwinorpad. 3anuceiBalOMUi OCIUIIOCKOTI.

Ocuunaiockon. [Ipubop, Kak mpaBuIiIO, MPEACTABISAIOMNN cO00M KaTOAHYIO TPYOKY, KOTOPBIN
BOCIIPOU3BOAUT HA MOHUTOpE Clie] BOJHOOOPa3HOM (hOpMBbI, KOTOPBII OCTaBiIsIeT OJAHA
NN HECKOJIBKO 6I)ICTpO U3MCHAIOIINXCS BEJIIMYUH.

He coBnaparommii mo ¢ase. HecoBnagenue no ¢ase OTHOCUTCA K MEPEMEHHOMY TOKY HWIIU
HANPsDKEHUIO OJJMHAKOBOW YaCTOThHI, KOTOPBIM MPOXOAST Yepe3 CBOU HYJIEBbIE TOUKU HE
OJTHOBPEMEHHO.

ITapamertp neperpy3skmu. [lapamerp neperpy3ku npuOopa — 3T0 Harpy3ka, KOTOpasi pEeBbIIIAET
HOMUHAJIbHBIE MapaMeTpbl, KOTOpbIE MOXET BbIIEPKUBaTb MNPUOOp B TEUYEHUE
OIPENIEIIEHHOT0 EPUOJIa BpPEMEHH 0€3 BBIXOA U3 CTPOSL.

Pesie neperpy3ku. Pene, kotopoe cpabaTbIBaeT Al TOro, YTOOBI MPEPBATh CIAUIIKOM OOIbIION
TOK.

BbIxo/ 3a ycTaHOBJICHHbIE Npeaenbl. Tak Ha3bIBAaeTCs Ta BEIMYMHA, HA KOTOPYIO HAPsSKEHHUE
WIM YacTOTa MPEBbIIAET HOMHUHAJIbHBIE 3HAYEHMsSI, [OKA DPETYJSATOp HANpsIKEHUS WIN
yIpaBIIsolee yCTPOUCTBO HE cpearupyeT Ha U3MEHEHUs! B Harpys3Ke.
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Padora B mapajuieibHOM peskuMe. PaboTa B mapajjieIbHOM pexuMe — 3To paboTa ABYX WIU
HECKOJIbKUX HMCTOYHHKOB MOIIHOCTH IMEPEMEHHOTO TOKA, BBIXOJHBIC TMPOBOAA KOTOPBIX
MOJIKJIFOUEHBI K 001Iel HarpysKe.

[MapanaeasHoe BKI04eHue. [Ipouenypa, KOTOPYIO IPUMEHSIOT AJIsl TOTO, YTOOBI MapaieabHO
MOJKJIIOUUTH J1Ba MK O0Jiee reHepaTopoB, T.€. MOAKIIOYUTE UX K 00IIel Harpy3Ke.

IMukoBasi Harpy3ka. [IukoBas Harpy3ka — 3TO camasi BBICOKasi TOUYKa Ha KPUBOW MOTPEOHOCTH
o0opyaoBaHus B MOIIHOCTH. OHa UCHONB3YyEeTCs] B Ka4eCTBE OCHOBBI JI OMpEIeNICHUs
3aTpar Ha MOTPEOHOCTH KOMIIAHUH.

Orpannyenne MakcuMyMa Harpy3ku. OrpaHuMueHUE MakCHMyMa Harpyskd — 3TO IpoILecce,
IIpY NOMOIIM KOTOPOrOo Harpy3ku oOOpyAOBaHHS YMEHBIIAIOTCS HAa KOPOTKUN MEpUOJ
BPEMEHH, UTOOBl OrPAaHUYUTH MAaKCHUMAaJbHYIO MOTPeOHOCTh OOOpPYIOBaHUS B
AIIEKTPOIHEPTUU U U30€KaTh YaCTH 3aTPaT OT MECTHBIX AJIEKTPOCTAHLIUH.

PF. Cmotpure k03(ppULIHEHT MOLITHOCTH.

®a3a. Paza — 3TO MOHATUE, UMEIOLIEE OTHOIIEHNE K 0OMOTKaM IreHepaTopa MepeMEHHOI0 TOKa.
B tpex¢aznom reHepatope ectb Tpu OOMOTKH, KOTOpble 0003HauyaroTcst 00b14HO A-B-C,
R-S-T wnmmn U-V-W. ®a3sl He coBmagatoT apyr ¢ apyroMm Ha 120 rpaxycoB. WHbiMH
CJIOBaMM, T€ MOMEHTBI, B KOTOpbIE Tpex(a3Hble HANPSKECHUS MPOXOJAT Yepe3 HYJIEBYIO
OTMETKY HJIM JOCTHTAalOT CBOEr0 MaKCHMyMa, OTCTOST JIPYr OT japyra Ha 120°, npuHumast
OJIMH 3aKOHYECHHBIA LUK paBHBIM 360°. OmHO(Ma3HBIA TeHEpaTop MMEET TOJIBKO OIHY
0OMOTKY.

Casur no ¢aze. Capur no (aze — 3T0 MOHATHE, KOTOPOE OTHOCUTCS K B3aUMOCBSI3H MEXKIY
ABYMA CHHYCOHMOAJIBbHBIMW KPUBBIC, KOTOPLIC MPOXOAAT 4YCPE3 HYJICBYIO OTMCTKY HC
OJIHOBPEMEHHO, Harpumep, ¢asbl B TpexdazHom reHeparope. Cuuras, 4To OJUH MOTHBIN
MK paBed 360°, caBur mo (ase MOKa3bIBAET, HACKOIBKO JAIEKO PACXOMATCS MEKIY
c0001i JIB€ KPUBBIC TI0 OTHOLICHUIO K TIOJTHOMY ITUKITY.

YepenoBanue ¢pa3. YepenoBanue (a3 omuceBaer mopsaok (A-B-C, R-S-T wmum U-V-W)
($a30BbIX HANpsOKEHUI Ha BBIXOAHBIX KleMMax Tpex(das3Horo renepartopa. UepemoBaHue
da3 reHepaTOpHON YCTAaHOBKM [IOJDKHO COBIAJAaTh C depenoBaHueM (a3 OOBIYHOTO
HUCTOYHUKA DJHEPruH, K KOTOPOMY TMOAKIIOYEHO oOopynoBaHue. YepemoBanue ¢a3
HEOOXOJUMO TMpOBEPUTH, NPEXKIE UYEM TMOAaBaTb DSJIEKTPUUECKYIO Harpy3Ky Ha
o0opyaoBaHue.

Ilar. [llar — 310 cooTHOIIEHHE YMcIa MPOpe3el B OOMOTKE cTaTopa T'€HepaTopa, 3aKpbIThIX
KaTYyIIKOM, K YHCIIy mpope3eil 0OMOTKHM Ha IMOJIIOC. DTO XapaKTEPUCTUKA MEXaHUYECKON
KOHCTPYKLIUH, KOTOPYKD MOXET HCHOJb30BaTh KOHCTPYKTOp TeHeparopa AJs
ONTUMH3AIMM COOTHOLIEHHWS CTOMMOCTH TIeHeparopa W KayecTBa (OpPMBI KpHUBOM
HaIpsoKCHU.
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HOJ'[]OC. HOHSITI/IG «IIOJIKOC» OTHOCUTCA K MarHurTam, KOTOpLIe GBIBaIOT I[BYXHOHIOCHBIMI/I.
[Tomroca marauta 0o603HavaroTcs kak FOxHbiid 1 CeBepHbIit. Tak Kak MarHUTHI UMEIOT JIBa
MOJIFOCA, BCE TEHEPATOPbl UMEIOT YETHOE YMCIIO MOJIIOCOB. YHUCIO MOJIFOCOB OMPEIETsET,
HACKOJILKO OBICTPO OyJIeT BpaIaThCsl TeHEPATOP, YTOOBI JOCTHYD OMPEACIICHHON YacTOTHI.
Hanpumep, reHeparop ¢ 4-IOJIOCHBIM MAarHUTHBIM II0OJIEM, JIOJDKEH BpPALATBCS CO
ckopocthio 1800 000pOTOB B MUHYTY, 4TOOBI OCTHYb YacTOThl 60 repir (1500 o6opoToB B
MuHyTy A 50 repi).

[lonsiTe  «momroc»  TakkKe MOXKET ObITh NPUMEHEHO K  3JIEKTpojam
aKKyMYJSITOPHOM Oarapen WM K HECKOJBKMM (a3zaM, Ha KOTOPBIX YCTaHOBIICH
BBIKJIIOYATENb WM IPEPHIBATED.

IHonsipHocTh. CBOMCTBO 3JEKTPUUECKOTO TOKa, KOTOPOE MMOKAa3bIBAET HAIIPABICHHE, B KOTOPOM
IPEUMYIIECTBEHHO ABIXKETCA NMpsAMoi Tok. O003HavaeTcs Kak + (M0JI0KUTEIbHBIN) WIH —
(OTpULIaTETbHBIN).

ITosroc. YacTb MarHUTHOW CTPYKTYpbl, B KOTOPOM [IB€ TakMe 4acTH Ha3bIBaroTCsl HOXHBIN
nomtoc ¥ CeBepHbIif mostoc. Tak Kak HU OJMH M3 MOJIFOCOB HE MOXET CYIIECTBOBaTh 0e3
CBOCH IPOTUBOIOJIOXHOCTH, OHM BCErJa CyHECTBYIOT BMecTe, Iloaromy reneparop
BCEr/la UMEET YETHOE YHMCIIO MOJIIOCOB. DTO MOHATUE TAKXKE UCIOJIB3YETCS IIPU ONMMCAHNUU
JJIEKTPOAOB AaKKYMYJSATOPHOM Oaraper M Uil OOO3HA4YEHMs 4YHUCIA LENeH, KOTopble
3aBUCST OT BBIKJIFOUATEII.

IHorenuuasu. Hanpsxenue.
Pa3HocTh moTeHuaa0B. Pa3HOCTD B BENMUMHE HANPSIKEHUS MEXKIY JBYMS TOUKAMHU.
IHorenuuomerp. M3mensemoe conporusienue. Peocrar.

MO].[IHOCTB. CKOpOCTB BBIINNOJIHCHUA pa6OTBI WM KOJMYCCTBO SHCPIrUM Ha CAWHUIYY BPEMCHH.
Mexaandeckas MOIODHOCTb MOKCT HUSMECPATHCA B JIOMIAAWHBIX CHJIAX, JJICKTPHUYCCKAasA
MOIITHOCTB U3MEPACTCA B KUJIOBATTAaX.

BeikiouaTesib 3JeKTPONMTAHUSA. BhIKITIOUaTeNb AMEKTPONUTAHNUS — 3TO BBIKJIIOYATENb LIETIH,
KOHTaKTbl KOTOPOT'O NMPUHYJIUTEIbHO 3aMKHYTBI C MOMOIIBIO MPY>KUHBI O] HArpy3KOM,
yepe3 LEHTPaJIbHbIM MEXaHU3M, YTOObI JOOUTHCS OBICTPOrO 3aMbIKaHUA (32 5 IUKJIOB) U
BBICOKMX XapaKTEpPUCTUK YCTONUMBOCTU U IMpepbIBaHUS. BhIKitoUaTenb 37M€KTPONUTAHUS
MOXET OBITh B H30JMPOBAHHOM KOPIyCE WM OTO MOXET OBITh BBIKIIOYATENb C
BO3/YIIHBIM AYThEM.
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PF. Koa¢dunueHT MOIHOCTH. BeunHbl HHAYKTUBHOCTHU U 3JIEKTPUYECKON EMKOCTH B LIETIAX
MEPEMEHHOTO TOKa MPHUBOMAT K TOMY, YTO TOYKH, B KOTOPBIX KpHBAs HANPSKCHHS
MPOXOUT Yepe3 HYJIEBYIO OTMETKY, OTIMYAIOTCS OT T€X TOUYEK B KOTOPBIX Yepe3 HYJIECBYIO
OTMETKY MPOXOIUT KpUBAs BEJIMUYMHBI CUJIBI TOKA. Eciu KpuBasi CHIIBI TOKA UAET BIIEpEIn
KPUBOM HANpsODKEHUS, TIOABISCTCS OMEpexaromuii KOd()PUIMEHT MOIIHOCTH, Kak
HanpuMep B Cllydae ¢ EMKOCTHBIMH HAarpy3kaMd WM CHHXPOHHBIMH JBUTATEISIMH C
MPEBBIIICHHEM BO30YKICHHS CBEpX HOpMBI. Ecnu kpuBas HampspDKeHHUS UAET BIEpenu
KPUBOM CHIIBI TOKA, MOSBIISICTCS 3aIa3IbIBAIONINi KOdPPUIueHT MomHOCTH. OOBIYHO TaK
u npoucxoaut. KosdduuueHT MomHOCTH TMOKa3bIBaeT, A0 KAaKOW CTENEHU HYIb
HANPSDKEHUST OTIMYACTCS OT HyJS CHIIbl Toka. CuuTasi, 4TO OJWH ITOJHBINA IUKJI PaBEH
360°, MBI MOKEM BBIPA3UTh PA3sHUIly MEXIY ABYMs HylIsMHd B Buiae yria. Kosddumuenr
MOIIIHOCTH BBIYHCIISCTCS KaK KOCHHYC yTila MKy HYJEBBIMH OTMETKAMH W BBIPAXKACTCS
B Bujae naecatuyHor npobu (0,8) wnu B Buae mporeHTHoro cootHorienus (80%). Ito
COOTHOIIIEHHUE, CYIIECTBYIONIEe MEXTy MOIIHOCTBIO M HANpsDKeHUEM. J[pyrumMu ciioBamu,
kW=kVA x PF.

IlepBuyHasi o6MoTKa. D10 00MOTKAa TpaHC(hOpMaTOpa, KOTOpas pacIojio’KeHa Ha BXOJE.
[TepBr4HOI 0OMOTKOM MOYHO Ha3BaTh BXOJHYI0 0OMOTKY, OOBIYHO CTAaTOpP F'eHEpaTopa.

R. CumBonmueckoe 0003HaYCHUE CONMPOTUBIICHUS, BhIpaxkaeTcs B Omax.

Paguonomexa. Pagnonomexoil Ha3pIBalOTCA MOMEXHU, BOSHHUKAIOUIME MPH MPUEME PAAHOBOJIH,
MPUYHUHOW KOTOPHIX OBIBAET T€HEPATOPHAs YCTaHOBKA.

HOI[aB.]'IEHI/Ie paanomomMmex. HOI[aBJICHI/IeM paaruonoMex Ha3bIBAKOTCA CHOCO6LI, K KOTOPBIM
npn6era}0T JJIs1 TOTO, 9TOOBI YMCHBIIHUTH 10 MUHUMYMa KOJIUYCCTBO PAANOIIOMEX.

PeakTuBHOE COMPOTHUBJICHHUEC. PeakTuBHOE COIIPOTUBJICHUC — OTO MOHATUC, IIPOTUBOIIOJJIOKHOC
ABMIKCHUIO TOKa B LECIIAX MEPEMCHHOI'O TOKaA, HpH‘lHHOfI IMOSABJICHUS KOTOPOT'O ABJIAIOTCA
WHAYKTUBHOCTB U 3JICKTPUYICCKAA EMKOCTb. Ono BBIPAXKACTCA B OMaX, obo3nayaercsa X.

PeaktuBHubie KVA niaum kVAR (1000 peakTuBHBIX BoJIibT-amimep). BeauunHa rnepeMeHHOTO
TOKa COCTOMT W3 AKTUBHOTO KOMIIOHEHTAa M KOMIIOHEHTa 0e3 MOIIHOCTH. AKTUBHBIH
KOMIIOHEHT BBbIpa)aeTcs B KWJIOBAaTTaX, KOMIIOHEHT 0e3 MoIHocTH — 3To KVAR.

AKTHBHas MOIITHOCTb. HO,Z[ aKTUBHOM MOIIIHOCTBIO MOAPA3yMEBACTCS PE3YJIbTAT YMHOKCHUA
CUJIbI TOKa, HAIPSAXKCHUA U KOB(l)(bI/IHI/ICHTa MOIITHOCTH. AxTuBHAas MOIITHOCTb BBIPAXKacTCs
B KMJIOBATTax. CMOTpI/ITe Barr.

Boinpsaivures. [Ipubop ans npeodpazoBaHusi NIEPEMEHHOTO TOKA B TOCTOSTHHBIN TOK.

MocToBoii BeIIpsiMUTE/Ib. ['pynna BeIIpsAMHUTENEH (3TO MOTYT OBITh IHOJIbI), COEIMHEHHBIX
TaKUM 00pa3oM, YTO HAIMpPSKEHHE MOCTOSIHHOI'O TOKAa IMOSBISETCS MO OJHOW JMaroHas,
€CJIY 110 IPYTOM 1MaroHaly 1MoAaeTcsl HapsKeHUE NEPEMEHHOTO TOKa.
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YacroTa peryjJMpoBKH.
BenuunHa, nomydaemasi IyTeM JCJIEHUS DPA3HOCTH MEXKIy 4YacTOTOM B OTCYTCTBHE
Harpy3Kd M 4YacTOTOM IIpU IIOJIHOM Harpy3Ke Ha 4YacTOTy IIpU IIOJIHOM Harpyske.
Bripaxkaetcs B mpolrieHTax.

Peryaupyroniee HanpsizkeHue.
CMOTpHUTE peryJIMpoBKa HAMPSKEHUS.

Peryasitop HanpsikeHus.
CMoOTpuUTE PEryasTOp HANPSKEHUS.

PeJe.
ONEeKTPOMarHUTHbI MpUOOp, KOTOPBIM pa3MBIKAET WM 3aMbIKA€T KOHTAaKThl U
MOICOEIMHEHHBIE K HUM LIETIH MO BIUSHUEM UMITYJIbCOB, IPUJIATaeMbIX K KaTyLIKE.

OcTaToyHasi MAaTHUTHAas HHAYKIUSA.
MarauTHas HHAYKIOUA, KOTOpasg OCTACTCA IMOCJIC TOTO, KaK UCUC3aCT MAalrHUTHAA CHUJIA.

Conporusienue.
ConpoTHuBieHHEe — 3TO SBICHHE, MPOTUBOMOJIOKHOE CHJIE TOKA B LEMAX MMOCTOSHHOTO
toka. OHO BeIpaxkaerca B Omax, o6o3Hauaercs R.

Pe3ucrop.
KOMIOHEHT, KOTOpBIM CO3[Aa€T CONPOTHUBIICHHE IBHUKEHUIO JJIEKTPUYECKOro TOKa. Ero
XapakTepucThKa BbIpakaeTcss B Omax WM BarTax, 0003HA4aeT BEIUYMHY TEIIOBOU
SHEPIruH, KOTOPYIO OH MOXET PaCCEUBATh.

Peocrar.
PGSI/ICTOp, BCJINYHNHA COHpOTI/IBJ'IeHI/ISI KOTOpOFO MOXET HU3MCHIATLHCA HYTGM HOBOpOTa
PYKOSTKM WM Bajla, Ha KOTOPOM UMEETCs LUIMI TOJ OTBEPTKY U KOHTpraika.

[Torenumomerp.

RMS.
CpennekBaapaTuueckoe 3HaueHue. CpelHEKBaJpaTUUECKUE BEIMYMHBI H3MEPSEMBIX
NIOKa3aTeNNeld, TAaKUX KaK HalpsOKEHHE I[EPEMEHHOrO0 TOKAa, CWJIa TOKAa M MOIIHOCTb,
cuHTaoTCA «3PPEKTUBHBIMIY 3HAYCHUSMU 3TUX MoKkazareneil. Cmorpure Barr.

Potop.
PoTop — 3710 Bpamaronmics 31eMEHT ABUTATENS NN TEHEPaTopa.

RPM.

Uwuciio 000poTOB B MUHYTY.

SCR. (Tpuoansblii THPHCTOP).
TpuoOAHBI TUPHUCTOP — 3TO UMEIOUIUI TPU 3JEKTPOoJa CIUIOUIHOW MpuOOp, KOTOPBIN
MO3BOJISIET TOKY JIBUTAThCS TOJIBKO B OJHOM HalpaBJIEHUH, 3TO MPOUCXOAUT TOIBKO B TOM
Clly4ae, KOIJla Ha TPETUH 3JIEKTPOJ, KOTOPbI Ha3bIBACTCS YHPABISIOLIUM 3JIEKTPOJIOM,
MOJAeTCsl COOTBETCTBYIOLIUM MOTEHIMAI.
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BropuuHasi 00MoTKa. DTO YacTh TpaHcopMaTopa, Ha KOTOPYIO MOAAETCS HAarpy3Ka; SHEpPrus
Ha Hee IMOCTyMaeT ¢ MEepBHYHONM OOMOTKM WM BXOJHOM CTOPOHBI HpPHU TMOMOIIU
AJIEKTPOMArHUTHON MHAYKIHH.

CesiekTuBHasi KoopauHanus. CeneKTHBHAs KOOPAWHANINSA — 3TO M30UpaTeIbHOEe MPUMEHEHUE
npuOOpOB MPEBBIIICHUS TOKA, C TEM, YTOObI HEMEIUICHHO YCTPAaHUTh MOCIEICTBUS
KOPOTKOTO 3aMBIKaHUsI Ha CTOPOHE, TJIe TIPOMU30IILIO 3aMbIKaHHE, TOJIBKO C TTIOMOIIBIO ATHX
npuOOpOB.

ITocenoBaTenbHOE coeqMHEHHE. DTO TaKOH CIOCOO COCAMHEHUsS HICKTPUYECKOH I , Koraa
BBIXOJHOW 3JIEKTPOJ OJHOTO 3JIEMEHTa COEAMHSIETCS C BXOIHBIM JIIEKTPOJIOM JPYTOro
9JICMCHTA, CO3aaBasd OAVH IMYTh AJIA ABUKCHHA SJICKTPUICCKOTO TOKA.

Cayxe0Hblii BX0A. OTO TOYKa, B KOTOpPOM UCHOJIb3yeMas CHUCTEMa SHEeprocHaOXeHus
NOJIBOAMTCA K MpeanpusaTHio. B cucremax HU3KOro HampsDKEHUs 3a3€MJIEHUE HEWTpaiin
HPOBOJUTCA y CITy’KEOHOr0 BXOAA.

KOpOTKOQ 3aMbIKaHHC. KOpOTKOG 3aMBIKAaHUC — J3TO, KaK IIPaBUJIO, HCIPCIAHAMCPCHHOC
QJICKTPHUICCKOC COCAUHCHUC MCIKAY TOKOIIPOBOAAIIUMHU JOPOKKAMHU.

Pacuenurenb ¢ IIYHTOBOHM KaTymkoil. Pacuenurens ¢ DIYHTOBOM KaTyIIKOM — 3TO
npucnocoOieHue, 100aBisieMoe K MPEephIBATENI0 LENH WIH BBIKIOYATENIO0 C IJIaBKUM
NpeIOXpaHUTENIEM, YTOOBI OOECIEYHTh BO3MOXKHOCTH IMCTAHIIMOHHOTO pPa3MBIKAaHUS
IIPEPBIBATENS WIN BBIKIKOYATENS C IIOMOIIBIO AIEKTPUYECKOT0 CUTHAJIA.

CurHaj. DJEKTPUYECKUNA UMITYJIbC, KOTOPBIH HMHHUIMUPYET paldoTy pEryJIHpYIOLIEro
ycTpoiicTBa. Takxke Ha3bIBAETCS CUTHAJIOM OIIMOKH, KOTOPBIA B PEryJsTOPE HAMPSHKEHUS
0003HaYaeT pa3HOCTh MEXIY U3MEPEHHBIM HAMPSHXKEHUEM M STAJJOHHBIM HAIPSHKEHUEM.

SCR wau tpuoanblii THpucrTop. (Taxke cmoTpure ynpapistouuidi 3nexkrpon). CrioumHon
npubop € Tpemsi BBIXOAAMH, KOTOPBIM ITO3BOJIIET TOKY MABHTaThCS TOJBKO B OJHOM
HaIpPaBJICHUHU U NO3BOJISIET CAENATh 3TO TOJIBKO B TOM Clly4ae, KOIrZa Ha TPEThEM BBIXOJE,
KOTOPBIII  HA3bIBACTCSl  YIPABIAIOIIMKA  DJIEKTPOJ, MOSBISAETCS  COOTBETCTBYIOLIMIA
YIPAaBIAOIUN OTEHIUAIL.

Cunycouganbnass kpuBas. CuHycOWmanbHas KpuBas — 3TO rpadudeckoe H300paKeHHe
CHUHYCOUIHOHN (DYyHKIMH, B KOTOPOIl 3HaUeHUs cuHyca (0OBIYHO Ha OCH Y) OTKJIA/IbIBAIOTCS
OTHOCHUTEJIbHO BEJIMYMH YIJIOB (0Chb X), K KOTOPbIM OHHM OTHOCSTCS. DOpMBI KPHUBBIX
HaNPsDKEHUS IEPEMEHHOI0 TOKA U TOKA IT0OX0XKH Ha TaKyl0 KPUBYIO.

Onna da3za. [Ipubop unm 1enb, NUTaHUE HA KOTOPHIE MOJAETCS MEPEMEHHBIM HAIPSKEHUEM C
oJHOH ¢a3zoii. OnHa ¢a3a MHOropa3HON CUCTEMBI.
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OaHomoJII0CHBIN NepekJIYaTelb. [lepekatoyarens, KOTOPbIA pa3MbIKaeT UM 3aMbIKAET OJIUH
KOHTAKT.

PyounbHuk. PyOunbHUK, UMEIONIUHI TOIBKO OJAMH KOHTAKT.

IlnaBHass Harpy3ka. [lnaBHas Harpy3ka OTHOCHUTCA K IMOCTEIIEHHOMY JIMHEHHOMY WU3MEHEHUIO
Harpy3KH, [10/1aBa€MOI WJIM CHUMAEMOW ¢ F€HepaTopa C 1IEJIbI0 YMEHBIIEHHS 10 MUHUMyMa
NEPEXO0ITHOTO HAIPSHKEHUS U YaCTOThI B CUCTEME.

3Byk. 3ByK paccMarpuBaeTcsi Kak C TOYKM 3pEHHMs BOJH 3BYKOBOTO JIaBJICHMA,
IepeMeIIalouXcs B BO3AyXe (AaBJIeHUE, HAJaramolmeecss Ha atMoc(epHoe JaBICHUE), TaK
U C TOYKH 3PEHUSI COOTBETCTBYIOIUX CIYXOBBIX OLIYIIEHUHA. 3BYK MOXET «I€peaBaThbCs
KOHCTPYKLUSIMU», T.€. OH NEPEMEIIAETCs Yepe3 JII000e CIUIOIIHOE NIACTHYHOE TENIO, HO
CTAaHOBUTCA CIBIIIMMBIM TOJIBKO B T€X TOYKAaX, IJ€ CIUIONIHOE TEJIO «HU3JIy4aeT» BOJIHBI
JTaBJICHUS B BO3yX.

H3meputens ypoBHsA 3ByKa. l3Mmepurenb ypoBHS 3ByKa M3MEpSieT YpPOBEHb 3BYKOBOTO
naBieHus. B Hem mmeercs Heckonbko mkan (A, B, C) co BcTpoeHHbIMH yacTOoTaMu (B
nenubenax), 4YToObl OXBATUTh PA3IMYHBIE YYACTKH JUara3oHa H3MepseMOil IPOMKOCTH.
W3meputenu ypoBHS UIyMa IOKa3bIBAIOT CPEIHEKBAJpPaTUYHOE 3HAUYEHUE IIyMa, €Clid
U3MEPEHUs] He aTTeCTYIOTCSl KaK MMEIOIINEe MIHOBEHHBIN YPOBEHb WIIM NMUKOBBIH YpOBEHb
3BYKa.

YpoBeHb 3BykoBoro aapjaenust (SPL). YpoBeHb 3ByKOBOTO JaBl€HHsI OTHOCUTCS K aMILTUTYE
Pa3HOCTH JaBIICHHS, BEI3BAHHOTO KOJIEOaHHEM 3BYKa. DTa BEIMYMHA U3MEPSETCS 10 IIKae
neuuben (A, B, C), HacTpoiika KOTOpOil BeleTcsl M0 KaKOMY-JIMOO 3TaJoHY (KaK MpaBHIIO
107" mukpo6ap).

CHUKeHHMe CKOPOCTH. YMEHbIIEHHE HEU3MEHHOH CKOPOCTH JBUTaTels, NPUYMHOM KOTOPOro
ABJIIETCS BO3pACTaHUE HATPY3KHU B IMANla30HE OT OTCYTCTBUS HAarpy3KH K IOJIHOM Harpyske
0e3 M3MeHeHHH B HacTpoiike perynaropa. [laHHOe CHI)KEHHE CKOPOCTH IpHU IOJHOM
Harpy3Ke BbIPa)KaeTcsl B IPOLIEHTaX OT CPEAHEN CKOPOCTH.

CO.]'[EHOI/IZ[. HI/IJ'II/IH,I[pI/I‘IeCKaH O6MOTKa, pa60Ta10u1a${ Ha TIOABHUXXHOM 3JICKTPOMArHuTHOM
CCPACUYHHUKE WJIH IITYHXKCPE B LICHTPC OOMOTKH.

CniomHoii. CriioniHble MpUOOPB BBIMOIHIIOT CBOIO (DYHKIMIO, HE HCHONb3Ys MOIBHKHBIC
netanu. KoHneHcaTopsl, AMOABI, TPUOJIHBIE TUPUCTOPHI U T.A. HE HMMEIOT ABMKYLIMXCS
JieTajgei, HO MOTYT BBINOJIHATH OINpe/AeiCHHbIe (PYHKIUM B 3aBUCUMOCTH OT CBOETO
coctosiHUs. [IpOTHBOMNONIOKHBIMHM CIUIOLUIHBIM IpHUOOpaM CUUTAIOTCS TaKUE MPHOOPBI,
HalpuMep, pele U BBIKJIIOYATEIH, B KOTOPBIX HEOOXOJMMO MPUIOKHUTH MEXaHHUECKOe
yCHITHE, YTOOBI OHH BBITTOJIHWIIN CBOIO (DYHKITHIO.

Ilepexkiaroyarens SPDT. OnHONOMIOCHBIN NEPEKIIOYATENb HA 1BA HAIIPABICHUS.

Iepexarwuareas SPST. OnHONOMIOCHBIN MEPEKIIOYATETh HA OJTHO HAIIPaBJICHUE.
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YeroiiuuBocTtb. CHoOCOOHOCTh COXpaHATh WM OBICTPO BOCCTaHABIMBATH YCTOHYMBOE
COCTOSIHUE T10CJI€ U3MEHEHUS Harpy3KH.

Pe3epBHasi cucrema. PesepBHas cucremMa — 3TO He3aBUCHMAas CHUCTEMa 3JIEKTPONUTAHHS,
KOTOpasi TO3BOJISIET MPOAOIKUTH PaboTy OO0OpyJIOBaHUS B clydae OTKa3a OOBIYHOMU
CHCTEMBI JIEKTPOCHAOKEHHSI.

Coeaunenue tuna «3se3ga». Cmotpure coequHeHue Y.

HYCKOBOﬁ Tok. HauanpHOEe 3HAUYCHHE CHUIIBI TOKa, MPOXOIAIICE YCpE3 IJJICKTPOABUIATCIIL BO
BpEMs €0 3a11yCKa U3 COCTOSAHUA ITOKOA.

Cratop. Ctatop — 5TO HEMOJBIKHAS YacTh TE€HepaTtopa WM 3jiekTpoasuratens. CMoTpure
CepneyHuk.

Oo0moTKa craTopa. OOMOTKa ceplleYHHKa, HAXOASIIAsCs Ha CepJeUHUKE CTaTopa reHeparopa
BO30Y’KJEHMSI, B KOTOPOIl BO30Y:K/1a€TCsl BBIXOIHOE HAIPSKEHHUE.

Crauok. Ckadyok — 3TO HEOXKUJAaHHBIN MOABEM HaIpsDKeHUs B cucteme. OOBIYHO €ro MPUYMHON
OBIBaCT OTKIIFOUCHHE HATPY3KH.

OrpanuynTe]b MNepeHANpsiKeHHusl. OTO NOpuOOp, KOTOPBIH MOMKET HPOBOJUTH BBICOKOE
KpPaTKOBPEMEHHOE HamNpspkeHHe. OTH TpHOOPHl MPUMEHSIOTCS JUISL 3alUThl  APYTUX
npuOOPOB, KOTOPBIE MOTJIN ObI BHITH U3 CTPOSI IPU KPATKOBPEMEHHBIX HAIPSKECHHSIX.

CunxponHoctb. CocTosiHME, IPU KOTOPOM COBIAJAIOT YacToTa U (asa.

Cnnxponmaunﬂ. B 1uemm napaliieJIbHOIro  COCAMHCHHUA MOXHO IIOJYYHUTb COCTOSIHHC
CHUHXPOHMU3AllMK B TOM CJIy4dac, KOrja InoJaromiasd MNUTaHHUC TCHCpPpATOpHasd YCTAaHOBKa
HAaCTpOCHA Ha OJHY 4YaCTOTYy, HAIPsIKCHUC, ITOCICAOBATCIIBHOCTDH (1)33 C pa6OTaIOH_[I/IM
HCTOYHUKOM IIUTAHUA.

IIpouecc cunxponmsauuu. [Ipomecc NOATOHKM OJHOTO KojJeOaHUS TOJ Jpyroe IyTeM
PETYIMPOBKU €TI0 YaCTOTHI M yTiia a3kl 10 TeX TOp, IOKA OHU HE COBITATYT.

CHHXPOHHBIN. DTO CIOBO UCHOJIB3YETCs AJIA ONPEACIICHNUS TAKOTO TUIIA 3JIEKTPOABUTATENS WU
reHepaTopa, B KOTOPBIX B3aUMOCBS3b MEXK]Iy YAaCTOTOM (B replax B CEKYH/Y) U CKOPOCTHIO
(B uncie 060POTOB B MHUHYTY) MOCTOSTHHA Y HEM3MEHHA.
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CuHxpoHHbIil TeHepaTop. CUHXPOHHBIA T'EHEPATOP — AITO TEHEPaTOp IEPEMEHHOTO TOKa,
VIMEIOIIMI TPSIMOTOYHBIA BO30ymuTesnb. CHHXPOHHBIC T'€HEPATOPhI HCIOJB3YIOTCS Kak
OTJENBFHO paboTaroliye TeHepaTopbl UIs TOJIYYCHUS aBapUIHOTO MUTAHUSA, UX TaKXKe
MOXKHO TIOAKIIOYHTH IapajUlelbHO K JAPYTMM CHHXPOHHBIM TeHepartopaM H K
HHEProcucTeMe 0OIIETo MOTPEOICHHUS.

Taxometp. [Tpubop nnst moacuera yucia 060POTOB B MUHYTY.
OtBoa. Touka coequHeHNs Ha KOpIyce OOMOTKH HIIM PE3UCTOPA.

Koygduunent nomex nposoanoii cesizu (TIF). Bosiee Beicokre rapMOHUKH B opMe KPHBOU
HaIpsOKEHUs TeHepaTopa MOTYT BbI3BaTh HEKEJIaTEJIbHbIE MOMEXHW B IMPOBOJIHOMN CBS3H,
€CJIM JIMHUW DJICKTPONHUTAHUS TPOXOASAT MapajUIeIbHO TeNePOHHBIM JTHUHHSIM. YTOOBI
BBIUKCIIUTh BEIMUMHY KOA(PUIIMEHTa TTOMEX MPOBOJHON CBSI3U, HEOOXOIMMO BO3BECTH B
KBaJpaT CPEAHEKBAJIPAaTUUECKUE 3HAYEHUSI OCHOBHOM M HETPOMHOM IMOCIEN0BATEIBHOCTH
TapMOHHMK, CJIOXHUTh IIOJIYYEHHbIE 4YHMCIIa M 3aT€M HW3BJI€Yb KBAJAPATHBI KOPEHb U3
MOJIy4eHHOW CyMMbl. OTHOIIICHHE JaHHOM BEIMYMHBI K BEIMYUHE CPEIHEKBAAPATUUECKOTO
3HauUeHUs KPUBOM HampspDkeHus 0Oe3 Harpy3kd HasbBaeTcsl  cOalaHCHUPOBAHHBIM
KOA(PPHUITUESHTOM TIOMEX IMPOBOHON CBsI3M. OTHOIICHUE TaHHOW BEJIMYHUHBI K YTPOCHHOMY
3HAUEHUIO CPEJHEKBAIPATUYECKOTO 3HAUEHUS HAMPSOKEHHs MpH Tepexone oT ¢asbl 0e3
Harpy3kd K HEUTPAIbHOMY HA3bIBACTCS OCTATOYHBIM SBJICHHEM KO3(PQPUIIMCHTA TOMEX
MIPOBOJIHOM CBS3H.

Temmneparypublii apeid. Takoe cocrosHHe, IPU KOTOPOM TEMIEPATypHbIE HW3MEHEHUS
IPUBOJAT K OTKJIIOHEHHUIO U3MEPSIEMOM BEJIMUMHBI OT HOMUHAJIBHOTO 3HAYCHHUS.

BoiBoa uim BBOJ. [Ipucnocobienne st y1o0cTBa MOAKIIOYSHHS AIEKTPHYECKUX COCMHEHUH.

Tepmuueckoe pacuernisioniee ycTpoicTBo. Pacuermsiomuil 3I1eMeHT B pa3MbIKaTese IeMu,
KOTOPBIN pa3MbIKAET LIETb MPU BOZHUKHOBEHUHU TOKA MIEPETPY3KH.

TpeXlIPOBOI[Haﬂ cucremMa. BrIxogHas cucTemMa He3a3eMJICHHOTO TpeXCI)aSHOFO re’eparopa
MEPEMCHHOTO TOKaA.

IlocrossnHass Bpemenu. BennuumHa, KOTOpas OKas3blBacT BIIMSIHME HA IIEPUOJ BPEMEHH,
HEOOXOUMBIN JJIs IEPEX0/1a OT OJTHOTO COCTOSIHMSI Harpy3KH K IpyTOMY COCTOSIHHIO.

Pesie BbIiep:kKkH BpeMeHM. Pene, KOHTaKThl KOTOPOTO Pa3MBIKAIOTCA MJIM 3aMBIKAIOTCS Yepes
OTpe/IeNIEHHbI MHTEPBAJ BPEMEHH OCIIE TOT0, KAK aKTUBU3UPYIOLIUI UMITYJIbC MOCTYTIHI
Ha 00MOTKy. Kak npaBuiio, 3TOT HHTEpBaJl MOXKHO PEryJINpOBaTh.

Tpaucdopmatop. Tpanchopmarop — 3T0 PUOOP, KOTOPIH U3MEHSIET BETMUNHY HAMPSIKCHUS B
HCTOYHUKE IEPEMEHHOT0 TOKa C OJTHOTO 3HAYEHHUS Ha APYTOe.
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HeycranoBuBmimiicsi TOK HMJIM HEyCTAHOBUBIIeecsl HAaNpsikeHue. BpemeHHoe H3MEHEHUE
YCTOWYHBOTO COCTOSIHUS, KOTOPOE MPOUCXOAUT MPH U3MEHEHUH HArpy3KH.

Tpan3ucTop. AKTUBHBIH MOIYIPOBOJHHUK, UMEIOIINI TPH UK O0Jiee BHIBOJA.

OTpunaresbHblii BbIOpoc. [lon oTpunatenbHBIM BEIOPOCOM TMOHUMAIOT TaKyHO BEJIMUYWHY, Ha
KOTOPYIO HAIIPAKCHUC WJIM YaCTOTa MaJar0T HUXKC CBOCTO HOMHWHAJIIBHOTO 3HAUCHUA, KOI'/la
pPEeryJiATOp HaIpsDKEHUS WIA YIPABIIOIIEE YCTPOMCTBO pearupyeT Ha H3MEHEHUs B
Harpyske.

Eannuunblii ko3¢ punuent momuoctu. Harpyska, ko3 (HUIIMEeHT MOITHOCTH KOTOPOW PaBeH
1,0 nim 100 mporeHTaM. DTO Tako# ciiyyail, Korja OTCyTCTBYIOT KaKue-Tu00 UHIYKTUBHBIE
Harpy3ku (3J€KTpOABUTATENH, TPaHC(HOPMATOPHI U T.1.), a TOJKIIOYEHBI TOIBKO aKTUBHBIE
Harpy3ku (JIOMHHECLEHTHBIE JIaMIIbl, MeYX U T.JA.), UJIM K€ MOILIHOCTb M HMHIYKTHUBHBIE
Harpy3ku cOalaHCHpPOBaHBbI TaK, YTO COBNAAAIOT MO (pa3e HANpPSKEHUE U CUJIA TOKA.

DJIEKTPOCTAHIMA 001Iero MoJb30BAHMA. DTO KOMMEPUECKUH HCTOYHUK SHEProcHaOXeHHUs,
KOTOpBIA MOJAET DJEKTPUUECKYI0 HHEPrHUI0 OTHCJIBbHBIM IMOTPEOUTENAM B OJHOMN
LEHTPAJIbHOU 3JIEKTPOCTAHLINH.

V — BOJBT.

BoabT. BonbT — enuHMIA M3MEpEHHs] PAa3HOCTU JJIEKTPUUECKHUX ITOTEHUHMAIOB. Pa3HOoCTh
MOTEHITMATIOB B 1 BOJBT 3acCTaBisi€T CUTY TOKA BEJIMUMHOW B | ammep MpOXOAHWTH uepes
conpoTuBiieHue 1 oM.

Hanpmlcelme. Pasnocts SJICKTPUYCCKUX MOTCHIMUAJIOB HUJIN AABJICHUC, KOTOPOC 3aCTABIACT TOK
MpoOXOoaAUuTh IO ITPOBOJHUKY.

VA uiau BosibT-ammnep. Pe3ynpTaT YMHOKEHHUs HAIIPSDKEHUS Ha CHITy ToKa. Mcronw3yercs i
0003HaYeHHsI HOMUHAIBHOM MOIITHOCTH TpaHCc(opMaTOpa WK IF'eHeparopa.

VAR uin AkTHBHas BeJIM4YMHA BoJabT-amiep. CMOTpuTt akTUBHYIO BeanunHy KVA.

IHocanka nHanpskenus. I[locagka HanpspKEHMS — OTO IIOHMDKEHUE HAMPSDKEHMs, KOTOpPOe
IIPOMCXOAMUT IPU MIHOBEHHOM IIOBBIIICHWM HAarpy3K; JIaHHOE SBJICHHE IIPOMCXOAMUT
IPEXKIEC YEM PETyJIATOpP MOXKET OTKOPpPEKTHpoBaTh ero. lMHade mocangka HalpshKEHUs
MOXET IIPOM30MTH IIPU HENOCTaTKE HAarpy3KM Ha pEryJIATOpE HaINpsDKEHUsS IpH
[EepPErpy>KEHHOM JIBUraTelIe-TeHEPATOpE.
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Cnan HanpsiskeHHsl. Y MEHBILIEHUE TOCTOSSHHOW BEJIMYMHBI HAIIPSDKEHUS T€HEpaTopa, IPUYNHON
KOTOPOTO SBJIIETCS YBEJIWYCHHE HArpy3KH IIPH IEPEXOAe OT OTCYTCTBHMsSI HArpy3Ku K
NOJTHOM Harpy3ke 0e3 HW3MEHEHHsT HACTPOWKM peryisTopa HampspKeHHs. ODTOT CHaj
HaNPsDKEHUS BBIPAXKACTCA B IPOLIEHTAX OT HAIIPSDKEHUS ITOJIHOM HATPY3KH.

Komnencanus nagenus HanpsikeHust. Cmorpure onpenenenne CCCT 1o KOppeKTHpPOBKH, C
no0aBiIeHHEM TpaHCHOopMaTOpa HITH COMTPOTUBIICHHSL.

IManenne Hanpsizkenusi. Cmotpure [lanenue Hanpsbxkenus IR (uepes conpoTuBieHue).

PeryimpoBka HanpskeHusi. PeryinpoBka HampsyKeHHsI — 3TO XapaKTepUCTHKA, KOTopas
MIOKA3bIBAET PA3HUIY MEXYy MaKCUMAJIbHBIM U MUHUMAJIbHBIM YCTOWYMBBIM HAINPSKEHUEM
B IIPOLIEHTHOM BBIPaKEHUH OT HOMUHAIBHOT'O HAIIPSKEHUSI.

Peryasitop Hanpstkenus. Perynarop HampspkeHUst — 3TO NpUOOp, KOTOPBIM MOAJEpKHUBAET
BBIXO/IHOE HAIpPSKEHHE FeHepaTopa Kak MOXKHO OJIM)KEe K €r0 HOMHUHAJIbLHOMY 3HAYEHHIO B
OTBET HAa NU3MEHSIOIINECS YCIOBUS HATPY3KH.

BoabTmeTtp. [Ipubop 11t usmMepeHus: BEIUUNHbI HAIPSKEHUS.
W — BarT.

BatT. Bart — 9T0 eauHuIa U3MEPEHUs YIEKTPUIECKON MOIIHOCTH. B LEmsIX MOCTOSHHOrO TOKa
(DC) momHOCTh paBHA MPOU3BEICHUIO HAPSHKEHUS Ha CHIIy TOKa. B 1ensx nepemMeHHOro
Toka (AC) MOIIIHOCTh paBHa CPEIHEKBAJAPAaTHUECKOMY 3HAUEHUIO HampsKeHUs,
YMHOKEHHOMY Ha CpEIHEKBAJpaTUYECKOE 3HAYEHUE CHUIY TOKa, YMHOXXEHHOMY Ha
K03(pPHUIIMEHT MOITHOCTH W YMHOXEHHOMY Ha TIOCTOSHHYIO BEIHYHHY, 3aBHCSAILIYIO OT
yucna ¢az. 1.000 BaTT paBHBI | KUIOBATTY.

Coenunenne tunma Y. CoeguHenue tuma Y — 3TO TO K€ caMO€, UYTO M COCAUHECHUE THUIIA
«3Be371a». ITO cnocold COeAMHEHUS MEXIy co0oii (a3 TpexdasHON cUCTEMBI, PU KOTOPOM
oOpa3yercs (urypa, moxoxas Ha OykBy Y. K 1ieHTpanbHON TOYKE COCTUHEHUS MOXKET OBITh
MOJICOEIMHEH YeTBEPTHIN MPOBO/ (HEUTpATbHBIN).

Barr-yac. EnuHuna u3MepeHus 3JIEKTPUYECKONM OHHEPruM, paBHas | BaTTy MOIIHOCTH,
NOIJIOUICHHOMY B TeueHue 1 Jaca.

PeaktuBHasi MomHOoCTh. CMOTpUTE peakTuBHas BennunHa KVA.

®opma koJsedanmii. Dopma KpuBOii KoebaTeabHOTO CUrHANA, IPECTaBICHHAs I'papuecKy.
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Kryr npoBopos. IIpenBapurenbHO cOOpaHHBIA OINpENENEHHBIM 00pa3oM Iy4YOK IPOBOJIOB
TpeOyeMol AJTUHBI 17151 00€CTIeUEeHUs JEKTPUUECKUX COCTUHEHUH.

X — peakTuBHOE conpoTUBIEHHE. BhipaxaeTcs B OMax.

Coennnenue tuna Y. To ke, 4TO M COENMHEHHE THMA «3Be3na». Crmocob coeawHeHHus (a3
TpexdazHOl cUCTEeMBI MeXTy co00ii, Koria odpasyercs HarnoMHuHaionas OykBy Y ¢urypa.
UYeTBepThlii WM HEUTPAJIbHBIM IPOBOJ] MOXKET OBITH MOICOEANHEH K IEHTPAJIbHONU TOUKE.

7, — nonHOE COIIPOTHUBJICHUC. COHpOTI/IBJ'ICHI/Ie K IpOXOoJiaIeMy TOKY B LICTIU IICPEMCHHOTO TOKA.

HyneBasi mocjieioBaTeIbHOCTL 4YepeaoBaHusi (pa3. OTo cnoco0 omnpenencHus KOPOTKOIro
3aMbIKaHMA Ha 3emiito, koraa wucnonb3yercss gatuuk (CT), koTopwlii 3aMbIKaeT Bce
IPOBOJAHUKM (pa3, a TakkKe W HEUTpanbHbIE MPOBOJHUKU. J(aTUMK MOKA3bIBAET BBIXOJHOE
3Ha4YeHue, IPSMO MPOMOPIUOHAIBHOE HECOATaHCHPOBAHHOCTH TOKA KOPOTKOI'O 3aMbIKaHHS
Ha 3€MJII0, CYIIECTBYIOLIETO B LEMH. 3aT€M 3TO BBIXOJHOE 3HAYEHHUE H3MEPSETCS IpH
IOMOIIM PeJie, YTO 3aCTaBiIAET CpadaThIBaTh BBIKIKOYATENb LIEMU WM aBapUNHHBIA CUTHAI
KOPOTKOT'O 3aMBIKaHMS Ha 3€MJIIO.

30HBI 3aMTHI. 30HBI 3aIIUTHl — 3TO ONpPEAEICHHbIE IUIOLAAN BHYTPU DPACIpPENeTUTENbHON
CUCTEMBI, KOTOpPbIE 3alIMILEHbl OTAEIbHBIMU IPyNIaMH 3allUTHBIX H3MEPUTEIBHBIX U
Pa3sMBIKAOLINX YCTPOICTB.
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BPUTAHCKUE U MEXKAYHAPOJHBIE CTAHJIAPTBI
OBIIUE CBEIEHUA

HNCO 8528 I'enepaTropHble YCTAHOBKH NEPEMEHHOI0 TOKA, padoTaloliue OT MOPIIHEBOr0
ABUTraTeJIs1 BHyTPpeHHero cropanus (1993)

Yacts 1 [TacnopTHBIE TaHHBIE U FKCILTyaTallMOHHbBIC TAPAMETPHI
Yacts 2 TexHuuyeckue yciaoBus Ha IBUTATENN

Yacts 3 TexHuueckue yciaoBUs Ha TEHEPATOPbl IEPEMEHHOTO TOKA
Yacts 4 VYipasieHue U pacupeseuTeNIbHOe YCTPOHCTBO

Yacte 5 TexHuueckue yciaoBUs Ha TEHEPATOPHBIE YCTAHOBKHU
Yactb 6 Meroauku MpoBEACHNUS UCIIBITAHUN

HNCO 3046 TexHuueckue yCJI0BHS HA MOPIIHEBbIE IBUTaTEeJd BHYTPEHHEr0 CTOPAHMS:
IKCIJIyAaTAlMOHHBbIE MapaMeTPbI

Yacts 1 CrangapTHbI€ 3TAJIOHHBIE YCIOBHS M OMMCAHUSI MOIIIHOCTH,
MOTpeOICHUS TOIIMBA U MOTPEOICHUS CMa309HOTO Macia

Yactb 2 MeTouKu MPOBEICHUS UCTIBITAHUI

Yacts 3 IIpoBeneHue n3MepeHnii BO BpeMsl UCIIbITAHUI

Yacts 4 PerynupoBanue ckopoctu

Yacts 6 3amuTa ot 3a6poca 000poTOB

BC 5000 TexHuueckue ycinoBHs Ha BPAILlAIOLIUECS 3JIEKTPUUECKUE YCTAHOBKH HEKOTOPBIX
BUJIOB WU IIPUMEHSIEMBIE B ONPENIEIEHHBIX LEIX

BC 4999 Yacte 102 (IEC 34-2 u 2A). MeTtoauku onpeaeneHus norepb 1 3pPeKTUBHOCTH HA
OCHOBE UCIIBITAaHUM.

BC 5406 (EN 50 006). OrpannyeHus 3JIEKTPHYECKUX BO3MYIICHUN B CETAX NEKTPOCHAOKECHHUS,
BBI3BAHHBIX JOMAIIHUMH OBITOBBIMH U IPYTUMH MIPUOOPAaMH, OCHALIICHHBIMH
3IIEKTPOHHBIMH YCTPOWCTBAMH.

BC 800 (VDE 0975 Copt N). Texandyeckue yciaoBHs Ha OTPAaHUYCHHSI paIio TIOMEX U
IpOBe/IeHUE U3MEPEHUN Ha 000pyI0BaHUHU, CHA0KEHHOM HEOOIBIIUMU
AEKTPOABUTATEISIMU, KOHTAKTAMU, YIIPABJIAIOMIUMU YCTPOUCTBAMU U IPYTUMU
PUCTIOCOOICHUAMH, CITYKALTUMH IPUIHHOM MOSIBICHUS MOJ00HBIX TTOMEX.

bC 1597 IlonaBnenue paguo nomMex Ha CyJ0XOAHBIX YCTAHOBKAX.

BC 5260 CrpoutenbHble HOPMBI U IIpaBUia MOAABJICHUS Pailo MIOMEX Ha CyJI0XOAHBIX
yCTaHOBKaXx.

BC 5490 (IEC 529). TexHuueckue ycaoBHs Ha CTENIEHU 3allUThI, IPEIOCTABIEHHBIE KOPIY CAMHU.

BbC 5420 (IEC 144). Texuuueckue yciaoBUs Ha CTETIEHU 3aIUThI KOPITYCOB JUJIs
pacrpeeNUTENbHBIX U KOHTPOJIBHBIX YCTPOICTB npu HanpspkeHusx 10 1000 BoibT
MEePEMEHHOT0 TOKa BKIIOUUTENBHO U 1200 BOJIBT MEPEMEHHOTO TOKA BKIIIOUUTEIBHO.

BC 3939 (IEC 617). PykoBoacTBO o rpaguecKuM yCIOBHBIM 0003HAYEHUSAM JJISI CXEM
AIIEKTPONUTAHUS, TEIEKOMMYHHUKAINHA U JIEKTPOHHBIX CXEM.
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MOHTAX.

BC 7671. TpeboBanus k s3nekTpoobopyaoBanuto. [IpaBuna moacoeannenust nposoaoB IEE.
Wznanue 16-oe, 1992 1.

BC 5266. ABapuiinoe ocsernienue nomemienuii (Kpome kuHoTeaTpoB 1 MoI0OHBIX MOMEIIEHUH).
BC 5839. Cuctembl 00Hapy»KeHUs MOkKapa U aBapUUHON MOKAPHON CUTHAIM3AIUY B 3/IaHUSX.
bC 7430. 3azemncHue.

BC 799. Texuudeckue ycioBus Ha 000pyIoBaHue, paboTaromiee Ha He)TENPOAYKTaX.

BC 6133. CtpoutenbHble HOPMBI U IIpaBUIIa MO O€30MaCHOM 3KCIITyaTallMi CBUHIIOBO-LIMHKOBBIX
CTAallMOHAPHBIX OaTapel M aKKyMYyJISITOPOB.

BC 5467 (IEC 502, IEC 504). Texuuueckue yciaoBHs Ha OpOHUpOBaHHbIE Kabens ¢
TEPMOPEAKTUBHON M30JISAIMEH 11 HCTOYHUKOB AJIEKTPOITUTAHNS.

BC 6004. (IEC 227). TexHuueckue yclnoBHs Ha KaOens ¢ H30JsALMEH M3 MOJUBUHUIXJIOPHAA
(HEOPOHUPOBAHHBIC) JUIS AIICKTPOITUTAHUS U OCBEIIICHUS.

BC 6346. Texnuueckue ycioBUA Ha Kabens ¢ H3OJISAIUEH U3 TMOJUBHHUIXIOpUAA s
AJIEKTPOINUTAHUS.

BC 6622 (IEC 502). Texuuueckue ycloBUsl Ha Kabemsl ¢ BBICTYMAIONIEH CIIUTONW U30NSIHUEN U3
MOJIMATUIICHOBOTO WJIM STUJICH-TIPOMUIICHOBOTO KaydyKa Ha HOMHUHAJIbHBIX HAIPSKEHUN
ot 3800/ 6600 mo 19000/ 33000 BOJIBT.

BC 6746 (IEC 227, IEC 540). TexHuueckue yclIOBUsI Ha MOJUBUHWIXJIOPUIAHYIO HU30JSAIUIO U
000JIOUKH TEKTPUUECKUX Kabemne.

BC 6081. Texuuueckue ycioBUs Ha KOHLIEBYIO 33JIeNIKy KaOesel ¢ MUHepaTbHOU U30JISIHEH.

BC 6121. Texnuueckue ycaoBUs Ha MEXaHUYECKHE YIUIOTHUTENM JUIs Kabemneil ¢ aiacToMepHoi
Y IUIACTMACCOBOU U30JIALIMEH.

BC 6207. Texaudeckue ycioBus Ha kKabenu ¢ MuHepanbHOUM m3ossmueii. Yacts 1 (IEC 702).
Kabenu ¢ MegHON 000JI09KON C METHBIMH JKUJTAMH.

BC 6387. Texunueckue ycaoBHUs Ha HKCILTyaTaI[MOHHBIC TPEOOBAHUS K KaOCIISIM, CITY KaIlUM JIJIst
COXpaHEHUs LIETTOCTHOCTHU LIETH B CIydae mnoxapa.

BC 6724. Texauveckue ycioBHs Ha OpOHMPOBAaHHBIC KaOeIu JJIs SJEKTPOIMTaHUS, CHAOKEHHbBIS
TepMOpeaKTHBHOfI I/ISOJISILIHeﬁ C HU3KHUM BBIACJICHUCM JbIMa U KOPPO3HMOHHBIX T'a30B B
cllydae rosapa.

BC 4142 (MCO 1996/ 3). MeTtonuku HOPMUPOBAHHS MPOMBIIIJICHHBIX ITYMOB, BIMSIONIMX Ha
CMEUIaHHBIC KIJIbIC ¥ IPOMBIIICHHBIE 30HBI.
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NFPA — HAIIMOHAJBHASI ACCOLMALIMS TTIOKAPHOM 3AILUTHI CIIIA.

NFPA 30. [IpaBusia 1 HOpMBI Ha JIETKOBOCIIJIAMEHSIOIINECS U TOPIOYUE YKUIKOCTH.
NFPA 31. MonTtax o0opyaoBaHusi, paboTaroiero Ha HepTernpoyKrax.

NFPA 37. MoHTax ¥ 3KCIUTyaTalys CTallMOHAPHBIX JIBUraTeliell BHYTPEHHETO CrOpaHus U
ra30BbIX TYpOUH.

NFPA 54. HaumonanbeHble rpaBuiia 1 HOPMBI K TOIUIMBHOMY rasy.

NFPA 58. Xpanenue u TpaHCIIOPTUPOBKA CKMKEHHOTO HE(TSHOTO MOMYTHOTO Tasa.
NFPA 70. HaumonanbHble HOpMBI U ITPaBUIIA MO 3JIEKTPUUYECTBY.

NFPA 99. Hopmsl 1 npaBuiia o yupexJIeHUsM 3paBOOXPAHCHHUS.

NFPA 101. Hopmbl 1 paBuiia TEXHUKH 0€30IIaCHOCTH.

NFPA 110. ABapuiinbie U pe3epBHbIE CUCTEMBI FIEKTPOIIUTAHMUSL.
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ITOJIE3HBIE ®OPMYIJIbl U IIPEOBPA30OBAHMUA.

MNEPEMEHHBIHN TOK.
IHocTosin- 1 ¢paza - 2 ¢pa3bl — 3 ¢pa3bl —
HBbI TOK 2 mpoBoaa 4 nmpoBoaa 4 nmpoBoaa
AMIICPHI, H.P. x 746 H.P. x 746 H.P_x 746 H.P.x 746
J1.C. M3BECTHA E x Eff E x Eff x PF 2 x E x Eff x PF 173 x Ex Effx PF
Awmriepsl, kW x 1000 kW x 1000 kW x 1000 kW x 1000
KBaTT U3BECTHA E E xPF 2xExPF 1.73 xE % PF
AMIIephI, U3BECTHA kVA x 1000 kVA x 1000 kVA x 1000
KBOJIbT-aMIIEP E 2xE 173 = E
Kunogart IxE I x E x PF I x2xExPF ix1.73xExPF
1000 1000 1000 1000
Ku10BoJIbT-aMIIep IxE IxEx2 IxE*1.73
1000 1000 1000
Jlomaguaple CHITBI I x E x Eff I x E = Eff x PF I x E x 2 x Eff x PF IxE x1.73xEffx
746 746 746 PF
746

I = Cuna Toka B amnepax
E= JInneniHoe HanpsKeHNe

Eff= KII/] Ha equHUITY MOIITHOCTH

PF= ko3 punmienT MomHoCTH
kV A= kunoBoabT-amMmep

H.P.= MOIIIHOCTD B JIOMIagUHBIX CHJIaX

IIpumeuanue:

KITJI u3mensiercs ot 86% nmns 25 kwnoBonbT-ammnep 10 93% st 1000 krstoBonsTamnep.
Kak mpaBuio, uem Ooibliie reHepaTop NepeMeHHOro Toka, TeM Oomnbie KIT/I.
Koaddurment momHocTH 1151 OOBIUHBIX 1IEIEH CaeayeT MpUHATh paBHbIM (,85.
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TEIJIOBASA DHEPI'UA
I[TPEOBPA3YEM U3 YMHOXAEM HA [TOJIVHAEM
Kunokanopun x 4,187 = KWIOJUKOYJIb
bpuranckas Terosas x 1,056 = KWIOKOYJIb
eAMHUILIA
BTE/xy0.pyT x 37,294 KWJIOKOYJIb/KY0.M
x 0,037294 = KWJIOJKOYJIB/KY0.M
MOIIIHOCTbD
I[TPEOBPA3YEM U3 YMHOXAEM HA [TOJIYHAEM
BUE/4ac x 0,0002930 = KHJIOBATT
Kunokanopun/gac x 0,001163 = KWJIOBATT
MeTtpuueckue JI.C. x 0,7335 = KUJIOBATT
JI.C.(BenukoOpuTaHus) x 0,7457 = KWJIOBATT
(33,00pyT-byHT/™MHH)
OxJaxaeHne, TOHH x 3,517 = KWJIOBATT
(12,000 BTE/4ac)
JABJIEHUE
I[TPEOBPA3YEM U3 YMHOXAEM HA [TOJIVHAEM
MM pr.cT (0 rpaa. C) x 0,1333 = kwollackanb
x 0,001333 = bap
nroiiMbl pT. cT. (0 rpax. C) x 3,386 = kunollackann
x 0,0339 = bap
byt Boa. cT. (4 rpaa. C) x 2,989 = kunollackann
x 0,0299 = bap
KT Ha CM KB. x 98,066 = kuitollackans
x 0,9807 = bap
¢GYHT Ha A10iM KB. (psi) x 6,895 = kwiollackanb
x 0,0689 = bap
YAEJBHOE INIOTPEBJIEHME MOITHOCTHU
I[TPEOBPA3YEM U3 YMHOXAEM HA [TOJIYHAEM
Kunokanopuu Ha
METPUYECKHUE JI.C. B Hac x 0,005689 = MJIxoyJb/KBaTT9ac
BTE na 6pwurt. 1.c. B 9ac x 0,001415 = MJI>x0yJib/KBaTTUAC
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OBBEM
I[TPEOGPA30OBATH 13 YMHOXUTH HA [TOJIVUHAEM
Ky6.py1/™MuH x 0,0004719 = Ky0.M/cex
Ky6.dyT1/uac x 0,028 = Ky0.m/gac
Ky6.m/49ac x 35,313 =Ky0.(pyT/yac
BEC JXUJIKOCTEI
Kugkocts OyHT/MMILTAJIOH Kr Ha gutp VY I. INIOTHOCTh
Boga 10,00 1,00 1,000
CMazouHoe Maciio 9,00 0,90 0,916
Jn3enpHOE TOIIIMBO 8,50 0,85 0,8555
Kepocun 8,00 0,80 0,8000
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PA3PAIHBIE MHOKUTEJIN CUCTEMbI EJUHUIL CU

PA3PsI. MHOKUTEJIb YCJI. OBO3HAYEHUE 3HAYEHMUE
ITHKO p 0,000 000 000 001 x 10-12
HaHO n 0,000 000 001 x 10-9
MHUKpPO u 0,000 001 x 10-6
MUJLTH m 0,0001 x 10-3
CaHTH c 0,01 x 10-2
Jemnu d 0,1 x 10-1
JIEeKTa da 10x 1010
TeKTO h 100x 102
KHUJIO k 1000x 103
Mera M 1000000x 106
Tura G 1 000 000 000 x 109
Tepa T 1000 000 000 000 x 10 12
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TOK MMOJTHOW HATPY3KHN TPEX®A3ZHON TEHEPATOPHOMN YCTAHOBKHU
CTAHJIAPTHBIE TPEX®A3HBIE HAIIPSDKEHUS TP KODOOULIMEHTE MOIIHOCTU
0,8 (P.F. 0,3).

Cuia Toka B aMmIiepax

Hanpsxenue | 550 440 415 400 380 346 220 208 190

KkB1@0,8P.F 254 240 230 220 200 127 120 110
1 1,0 1,3 1,4 1,4 1,5 1,7 2,6 2,8 3,0
2 2,1 2,6 2,8 2.9 3,0 3.3 5.2 5.6 6,1
3 3,1 3,9 4,2 43 4,6 5,0 7.9 8,3 9,1
4 4 52 5,6 5,8 6,1 6,7 10,5 11,1 12,2
6 6.3 7.9 8.3 8,7 9.1 10,0 15,7 16,7 18,2
7 7.3 9,2 9,7 10,1 10,6 11,7 18,4 194 |21
8 8.4 10,5 11,1 11,5 12,2 13,3 21,0 [222 [243
9 9.4 11,8 12,5 13,0 13,7 150 [23,6 [250 [273

10 10,5 13,1 13,9 14,4 15,2 16,7 26,2 27,8 30,4

15 15,7 19,7 20,9 21,7 22,8 25,0 39,4 41,6 45,6

20 21,0 26,2 27,8 28,9 30,4 33,4 52,5 55,5 60,8

25 26,2 32,8 34,8 36,1 38,0 41,7 65,6 69,4 76,0

30 31,5 39,4 41,7 43,3 45,6 50,1 78,7 83,3 91,2

35 36,7 45,9 48,7 50,5 53,2 58,4 91,9 97,2 106,4

40 42,0 52,5 55,6 57,7 60,8 66,7 105,0 | 111,0 | 121,5

45 47,2 59,0 62,6 65,0 68,4 75,1 118,1 124,9 | 136,7

50 52,5 65,6 69,6 72,2 76,0 83,4 131,2 | 138,8 |151,9

55 57,7 72,2 76,5 79,4 83,6 91,8 1443 | 152,7 |167,1

60 63,0 78,7 83,5 86,6 91,2 100,1 | 157,5 [166,5 |1823

65 68,2 85,3 90,4 93,8 98,8 108,5 |170,6 |180,4 |1975

70 73,5 91,9 97,4 101,0 | 106,4 [116,8 | 183,77 |194,3 |212,7

75 78,7 98,4 104,3 11083 |114,0 |125,1 |196,8 |208,2 |2279

80 84,0 105,0 | 111,3 | 115,5 [121,5 [133,5 ]209,9 |222,1 |243,1

85 89,2 111,5 | 1183 [122,7 |129,1 |141,8 |223,1 |235,9 |2583

95 94,5 118,1 1252 1299 |[136,7 |150,2 |236,2 |249,8 |273,5

95 99,7 124,77 1322 [137,1 |144,3 |158,5 2493 |263,7 |288,7

100 105,0 | 131,2 [139,1 [1443 |151,9 |166,9 |2624 |277,6 |303,9

105 110,2 | 137,8 | 146,1 151,6 | 159,5 [175,2 |275,6 |291,5 [319,1

110 155,5 1443 |153,0 |158,8 |167,1 |183,6 |288,7 |3053 |3343

115 120,7 |150,9 [160,0 |[166,0 |174,7 |191,9 |301,8 |319,2 |3494

120 126,0 | 157,5 1669 |173,2 |182,3 [200,2 |314,9 |333,1 |364,6

125 131,2 |1640 |173,9 |[180,4 |189,9 |208,6 |328,0 |347,0 |379,8

130 136,5 |170,6 |180,9 |187,6 |197,5 2169 |341,2 |360,8 |395,0

135 141,7 | 177,1 | 187,8 [194,9 |205,1 |2253 3543 |374,7 |410,2

140 147,0 | 183,7 [194,8 [202,1 |212,7 |233,6 |367,4 |388,6 |4254

145 152,2 [190,3 ]201,7 [2093 |220,3 |242,0 |380,5 |402,5 |440,6

150 157,5 [196,8 ]208,7 |[216,5 |2279 2503 [393,6 [416,4 |4558
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Hanpskerne | 550 440 415 400 380 346 220 208 190
KkB1@0,8P.F 254 240 230 220 200 127 120 110
155 162,7 |203,4 [2156 |223,7 [2355 |258,6 |406,8 |4302 |471,0
160 168,0 [209,9 [222,6 [230,9 [243.1 [267,0 |4199 [444,1 |4862
165 1732 | 216,5 [2295 |2382 [250,7 |2753 [433,0 |458,0 |501,4
170 178,5 [223,1 [236,5 |2454 [2583 [283,7 |446,1 [471,9 |516,6
175 183,7 [229,6 [2435 [252,6 [2659 |292,0 [4593 |4858 |531,8
180 189,0 |236,2 [2504 |259,8 |[273,5 |3004 |[4724 |499.6 |547,0
185 1942 [242,7 [257.4 |267,0 |281,1 |308,7 [4855 |5135 |562,2
190 199.4 2493 [2643 |2742 [288,7 |317,0 [498,6 |5274 |577,4
195 204,7 12559 [2713 |281,5 [2963 |3254 |511,7 |541,3 [5925
200 2099 [262,4 [2782 |288,7 [303,9 |333,7 [5249 |[5551 |607,7
205 2152 12690 [2852 2959 [311,5 |342,1 [538,0 [5690 |622,9
210 2204 [275,6 12922 [303,1 [319.1 [3504 |551,1 |582,9 |638,1
215 2257 2821 [299.1 [310,3 [326,7 3588 |35642 |5968 |6533
220 2309 |288,7 [306,1 |317,5 [3343 |367,1 |577.4 |610,7 | 6685
225 2362 2952 [313,0 |3248 [341,9 |3754 [590,5 |6245 |683,7
230 2414 |301,8 [320,0 [332,0 [3494 |383,8 |603,6 |6384 |698,9
235 246,7 3084 [3269 [3392 [357.0 [392,1 |616,7 |6523 |714,1
240 251,9 [314,9 [333,9 |3464 [364,6 |400,5 |6298 |6662 7293
245 2572 [321,5 [340.8 [353,6 [3722 |408,8 |643,0 |680,1 |7445
250 262,4 |328,0 [247.8 |360,8 [379.8 |4172 |656,1 |693,9 |759,7
300 3149 [393,6 |4174 [433,0 [4558 [500,6 |7873 [832,7 |911,6
400 4199 5249 [556,5 |5774 |607,7 |667,5 |1049,7 [1110,3 | 1215,5
500 5249 [656,1 |6956 |721,7 |759,7 |8343 |1312,2 [1387,9 | 15193
600 6298 | 7873 |[834,7 [866,0 [911,6 |1001,2 |1574,6 | 1665,4 | 18232
700 7348 [918,5 [973.8 [1010.4 | 1063,5 | 1168,1 | 1837,0 | 1943,0 | 2127,1
750 7873 |984,1 |1043,4 | 1082,5 [ 1139,5 | 1251,5 | 1968,2 | 2081,8 | 2279,0
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TOK IIOJHOM HAT'PY3KHA OJHO®A3HBIX TEHEPATOPHBIX YCTAHOBOK
CTAHJIAPTHBIE 3HAUYEHM S OJTHO®A3HBIX HATIPSDKEHWH ITPY KODDOOUILIMEHTE

MOIIHOCTH! 0,8 (P.F. 0,8).

Cuna Toka B ammnepax

Hanpsxenne 240 220 200 120 110 100
kBT@0,8P.F
5 20,8 22,7 25,0 41,7 45,5 50,0
10 41,7 45,5 50,0 83,3 90,9 100,0
15 62,5 68,2 75,0 125,0 136,4 150,0
20 83,3 90,9 100,0 166,7 181,8 200,0
25 104,2 113,6 125,0 208,3 2273 250,0
30 125,0 136,4 150,0 250,0 272,77 300,0
35 145,8 159,1 175,0 291,7 318,2 350,0
40 166,7 181,8 200,0 3333 363,6 400,0
45 187,5 204,5 225.0 375,0 409,1 450,0
50 208,3 2273 250,0 416,7 454,5 500,0
55 229,2 250,0 275,0 4583 500,0 550,0
60 250,0 2727 300,0 500,0 545,5 600,0
65 270,8 295,5 325,0 541,7 590,9 650,0
70 291,7 318,2 350,0 583,3 636,4 700,0
75 312,5 340,9 375,0 625,0 681,8 750,0
80 333,3 363,6 400,0 666,7 727,3 800,0
85 354,2 386,4 425,0 708,3 772,77 850,0
90 375,0 409,1 450,0 750,0 818,2 900,0
95 395.8 431,8 475,0 791,7 863,6 950,0
100 416,7 454,5 500,0 833,3 909,1 1000,0
105 437,5 4773 525,0 875,0 954,5 1050,0
110 458,3 500,0 550,0 916,7 1000,0 1100,0
115 479,2 522,7 575,0 958,3 1045,5 1150,0
120 500,0 545,5 600,0 1000,0 1090,9 1200,0
125 520,8 568,2 625,0 1041,7 1136,4 1250,0
130 541,7 590,9 650,0 1083,3 1181,8 1300,0
135 562,5 613,6 675,0 1125,0 1227,3 1350,0
140 583,3 636,4 700,0 1166,7 12727 1400,0
145 604,2 659,1 725,0 1208,3 1318,2 1450,0
150 625,0 681,8 750,0 1250,0 1363,6 1500,0
155 645,8 704,5 775,0 1291,7 1409,1 1550,0
160 666,7 727,3 800,0 1333,3 1454,5 1600,0
165 687,5 750,0 825,0 1375,0 1500,0 1650,0
170 708,3 772,7 850,0 1416,7 1545,5 1700,0
175 729,2 795,5 875,0 1458,3 1590,0 1750,0




e [Tpou3BOACTBO 298
HIIEKTPOIHEPTUH

6-37

Hanpspkenne 240 220 200 120 110 100

kBT@0,8P.F
180 750,0 818,2 900,0 1500,0 1636,4 1800,0
185 770,8 840.,9 925,0 1541,7 1681,8 1850,0
190 791,7 863.,6 950,0 1583,3 1727,3 1900,0
195 812,5 886.,4 975,0 1625,0 1772,7 1950,0
200 833.3 909,1 1000,0 1666,7 1818,2 2000,0
205 854,2 931,8 1025,0 1708,3 1863,6 2050,0
210 875,0 954,5 1050,0 1750,0 1909,1 2100,0
215 895,8 9717,3 1075,0 1791,7 1954,5 2150,0
220 916,7 1000,0 1100,0 1833,3 2000,0 2200,0
225 937,5 1022,7 1125,0 1875,0 2045,5 2250,0
230 958.,3 1045,5 1150,0 1916,7 2090,0 2300,0
235 979,2 1068,2 1175,0 19583 2136.4 2350,0
240 1000,0 1090,9 1200,0 2000,0 2181,8 2400,0
245 1020,8 1113,6 12250 2041,7 22273 2450,0
250 1041,7 11364 1250,0 2083,3 22727 2500,0
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EBPONEMCKHUE U MEJKJIYHAPOJHBIE OPTAHbI CTAHJIAPTU3AIIUU

CTPAHA CEPTUOULIMPYIOIIAS/ COKPAIIEHHOE
JIMLIEH3UPYIOIIAS OPTAHU3ALIA OBO3HAYEHUE
EBponeiickuii KOMUTET 10 CENELEC
CTaHIapTU3ALUH dJIEKTPOTEXHUKH
MexnyHapoaHass KOMUCCHS I10 IEC
AJIEKTPOTEXHUKE
MexayHapoaHasi OpraHu3anys ISO
CTaHapTOB

HAIIMOHAJIBHBIE OPI'AHBI CTAHJIAPTU3ALIMA

CTPAHA CEPTUOULIMPYIOIIAS/ COKPAIIIEHHOE
JIMIEH3UPYIOIIA A OBO3HAYEHHE
OPI'’AHU3ALINA

HUJIEPJIAH/IbI NAOMLOZE KEMA
VENNOOTSCHAP TOT
KEURING VAN
ELECTROTECHNISCHE

- MATERIALEN

HOPBEI'M NORGES ELECTRISKE NEMKO
MATERIELLKONTROLL

UCTIAHUA ASOCIACION AEE
ELECTROTECHNICA'Y
ELECRONICA ESPANCLA

HIBELIUA SVENAKA ELECKTRISKA | SEMKO
| MATERIELKRONTROLL-
ANSTALTEN AB

IBENIIAPHS SCHWEIZERISCHER SEV
ELECTRO-TECHNISHER
VEREIN

BEJIMKOBPUTAHMA | BS| CERTIFICATION AND | BSI
ASSESMENT SERVICE

ABCTPHA OESTERREICHISCHER OVE
VERBAND FUR
ELEKTROTECKNIK

BEJIBI'MA1 COMITE CEB
ELECTROTECHNIQUE
BELGE

AAHMA DANMARKS DEMKO

ELECKTRISKE MATERIEL-
KONTROL




e [IpousBoacTBo

JJICKTPOIHEPTHU

300

6-39

HAIIMOHAJIBHBIE OPI'AHBI CTAHJIAPTU3ALIUA

CTPAHA

CEPTUOULIMPYIOIIASA/
JIMLEH3UPYIOIIAA
OPI'"AHU3ALNA

COKPAIIEHHOE
OBO3HAYEHUE

OUHJIAHAMA

ELETRICAL
INSPECTORATE

SETI

OPAHIT

UNION TECHNIQUE DE
L'ELECTRICITE

UTE

I'EPMAHUA

VDE-PRUFSTELLE
VERBAND DEUTSCHER
ELEKTROTECHNIKER

VDE

TPELIUS

HELLENIC
ORGANISATION FOR
STANDARDISATION

ELOT

NPJIAHAMA

NATIONAL STANDARDS
AUTHORITY OF IRELAND

NSAI

UTAJINA

ISTITUTO ITALIANO DEL
MARCHIO DI QUALITA

IEQ

CIIA

UNDERWRITERS
LABOROTORIES

UL

KAHAJIA

CANADIAN STANDARDS
AUTHORITES

CSA
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AT'EHTCTBA JIMIEH3UPOBAHUA MOPCKHUX CYIOB

|- awmpeeciepyoans Coigpnupaimoe obowmneemme Crpona
I TLET ML A
AMERICAN BUREAU OF ABS Haso-Hopi, CIIA
SHIPPING
BUREAU VERITAS BV Maguo, T parmges
CAMADIAN COASTEUARD CAM
STEAMSHIP SAFETY i L g
BUREAU
DET NOREKE VERITAS Oy Oeao, Hopnerias
GERMANISHER LLOYD GL e
[ cpmnnmng
[JARAN CRAFT INSPECTION G Lo, Himomin
KOREAN REGISTER OF KR Ceya, Kopes
SHIPPING :
[LLOYD REGISTER LR e,
Henmkobpummina
NIPPON KALI 1oy CHAl N Tana, Hrcens
E_Emf REFLBLIC OF ZC Beitaommn, Knrai
REGISTRO ITALIANO FIMA

HANVALE

MNawys. Hroms
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CTAHIAPTHBIE 'ABAPUTBI HUWJINHAPUYECKHUX PESEPBYAPOB

I1O1 HAJIMB TOIIJIUBA

OBBbEM

JUAMETP

JUIMHA

500 rayu10HOB

4 dpyta 6 mroKiMOB

5 ¢yToB 9 mroiimoB

2272 nutpa

1372 MM

1753 mm

1000 ramtoHOB

4 dyra 6 moliMoB

11 ¢gyros 0 groitmoB

4546 nuTpoB

1372 MM

3353 MM

2000 ra;sutoHOB

6 ¢yToB 6 mHOIIMOB

10 ¢gyToB 9 mroitmoB

9092 nutpa

1981 MM

3277 MM

3000 ramxoHOB

7 dyToB 0 mroiiMoB

13 ¢yToB 6 ar0liMOB

13638 nutpos

2134 mm

4115 Mmm

4000 raioHoB

8 dyroB 0 mroitmMoB

14 ¢pyroB 0 mroitMoB

18184 nutpa

2438 MM

4267 mm

5000 ramioHOB

7 dyToB 6 mroitMoB

19 ¢yToB 6 mroiiMOB

22730 nuTtpoB

2286 MM

5944 mm

6000 rajmoHOB

9 ¢byToB 0 mroiiMoB

16 ¢yToB 6 M10KIMOB

27276 nuTpoB

2744 mm

5029 mm
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NCTOYHUKHU SJIEKTPOIIMTAHUA B CTPAHAX MUPA

YACTOTA YPOBEHbBb HAIIPSKEHUS B
CTPAHA (repn) HUCTOYHUKE ITUTAHUSI
NOTPEBUTEJILCKOM CETU
A0y [labu (OAP) 50 415/ 250
Adranucran 50; 60 380/ 220; 220
ATxup 50 10 xB; 5,5 kB;
380/ 220; 220/ 127
Amnrona 50 380/ 220; 220
AHTHTYya 60 400/ 230; 230
ApreHtuHa 50 13,2 kB
6,88 kB; 390/ 225
339/ 220: 220
ABcTpanus 50 22 kB; 11 kB;
6,6 kB; 440/ 250;
415/ 240; 240
ABcTpust 50 20 xB; 10 kB;
5 kB; 380/ 220; 220
baramckue octpoBa 60 415/ 240; 240/ 120;
208/ 120; 120
baxpeitn 50; 60 11 xB; 400/ 230;
380/ 220; 230;
220/ 110
Banrmanern 50 11 xB; 400/ 230; 230
bap6anoc 50 11 xB; 3,3 kB;
230/ 115; 200/ 115
benwrus 50 15 xB; 6 kB;
380/ 220; 220/ 127; 220
benus 60 440/ 220; 220/ 110
bepmyackue octpoBa 60 4,16/ 2,4 kB;
240/ 120; 208/ 120
BorcBana 50 380/ 220; 220
Bpazunus 50; 60 13,8 kV; 11,2 kV;
380/ 220; 220/ 127
Bpyneii 50 415/ 230
Bonrapus 50 20kV; 15 kV;
380/ 220; 220
BonuBus 50; 60 230/ 115;
400/ 230/ 220/110
bupma 50 11kV; 6,6 kV;
400/ 230; 230
bypynnu
Kambomxa (Kxmepckas 50 380/ 220; 208/ 120;

peciy0mKa)

120
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YACTOTA YPOBEHbD HAIIPSI’KEHUSI B
CTPAHA (repm) NCTOYHUKE ITUTAHUSA
NOTPEBUTEJIbCKOMN CETH
Kamepyn 50 15 kV; 320/ 220; 220
Kanana 60 12,5/ 7,2 kV;
600/ 347; 240/ 120,
208/ 120; 600; 480; 240
Kanapckue octpoBa 50 380/ 220; 230
Octposa Ketin Bepnun 50 380/ 220; 127/ 220
60 480/ 240, 480/ 227,
240/ 120, 208/ 120
HenTpanpHas AdpukaHckas 50 380/ 220
pecmyOiKa
Yan 50 380/ 220; 220
Yunu 50 380/ 220; 220
OctpoBa PoxnecTtBa
Komxym6us 60 13,2 kV; 240/ 120; 120
Kocra-Puka 60 240/ 120; 120
Kyba 60 440/ 220: 220/ 110
Kunp 50 11 kV: 415/ 240; 240
YexociioBaKus 50 22kV:15kV; 6 kV
3 kV: 380/ 220; 220
50 15 kV: 380/ 220; 220
Janus 50 30kV: 10 kV;
380/ 220: 220
Jomunuka (30HACKHE 50 400/ 230
OCTpPOBA)
Jomunukanckas Pecny6inka 60 220/ 110: 110
Hy6ait (O0benuHEeHHBIE 50 6,6 kV: 330/ 220
Apabckue OMHUpathl) 220
DKBaJ0p 60 240/ 120: 208/ 120;
220/ 127: 220/ 110
Eruner (O0beaquHeHHAS 50 11 kV:6,6kV;
Apabckas Pecny6iinka) 380/ 220: 220
Pecny6iinka Upnanaust 50 10 kV: 380/ 220;
220
CanbBagop 60 14,4kV:2,4KkV,
240/ 120
Dduonus 50 380/ 220: 220
®depepckue octpona (Jlanws) 50 380/ 220
DONKIIEHACKHE OCTPOBA 50 415/ 230; 230
(BenukoOpuranus)
Oupxu 50 11 kV; 415/ 240; 240
OunatHINA 50 660/ 380; 500;
380/ 220; 220
OpaHnnus 50 20kV; 15kV;

380/ 220; 380 220; 127
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YACTOTA YPOBEHbD HAIIPSI’KEHUSI B
CTPAHA (repm) NCTOYHUKE ITUTAHUSA
NOTPEBUTEJIbCKOMN CETH
®paniry3ckas ['Buana 50 380/ 220
®pannysckas [onunesus 60 220; 100
["abon 50 380/ 220
[aMOwust 50 400/ 230; 230
I'epmanus (I'IP) 50 10 kV; 6 kV;
660/ 380; 380/220;
220/ 127; 220; 127
I'epmanus (OPT) 50 20kV; 10 kV; 6 kV:
380/ 220; 220
T'ana 50 440/ 250; 250
I'uGpanrap 50 415/ 240
I'peuns 50 22 kV;20kV;
15kV; 6,6 kV;
380/ 220
['pennanaus 50 380/ 220
I'penana (HaBeTpenusie 50 400/ 230; 230
OCTpOBA)
I'Bagenyma 50; 60 20 kV; 380/ 220; 220
I'yam (Mapuanckue ocTpoBa) 60 13,8 kV; 4 kV;
480/ 2717, 480:
240/ 120; 207/ 120
I'BaTemana 60 13,8 kV; 240/ 120
l"aifana 50 220/ 110
[anTn 60 380/ 220; 230/ 115
230; 220; 115
lonypac 60 220/ 110; 110
I'onkonr (u KoymnyHs) 50 11 kV; 346/ 200
200
Benrpus 50 20kV; 10kV;
380/ 220; 220
Ucmannns 50 380/ 220; 220
Wnons 50; 25 22kV; 11 kV
440/ 250; 400/ 230
460/ 230; 230
Wunonesus 50 380/ 220; 220/ 127
Upan 50 20kV; 11 kV;
400/ 231; 380/ 220;
220
Hpak 50 11 kV; 380/ 220;
220
N3pauns 50 22kV; 12,6 kV;

6,3 kV; 400/ 230; 230
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YACTOTA YPOBEHbD HAIIPSI’KEHUSI B
CTPAHA (repm) NCTOYHUKE ITUTAHUSA
NOTPEBUTEJIbCKOMN CETH
Hranus 50 20kV; 15 kV;
10 kV; 380/ 220;
220/ 127, 220
beper CnonoBoit Koctn 50 380/ 220; 220
Smaiika 50 4/2,3 kV; 220/ 110
SAnonus 50; 60 6,6; 200/ 100
22 kV; 6,6 kV;
210/ 105; 200/ 100; 100
Wopnanus 50 380/ 220; 220
Kenus 50 415/ 240; 240
Kopetickas Pecmy0mmka 60 200/ 100; 100
(FOsxnast)
Kyseiit 50 415/ 240; 240
Jlaoc 50 380/ 220
JluBau 50 380/ 220; 190/ 110;
220; 110
Jlecoto 50 380/ 220; 220
JInbepus 60 12,5/ 7,2 kV;
416/ 240, 240/ 120;
208/ 120
JluBuiickas ApaOckas 50 400/ 230; 220/ 127;
Pecniybnuka 230; 127
JlrokcemOypr 50 20 kV; 15 kV;
380/ 220; 220
Makao 50 380/ 220; 220/ 110
Manaracwuiickas pecrnyoauka 50 5 kV; 380/ 220;
(Manarackap) 220/ 127
Manasu 50 400/ 230; 230
Manaiizus (3anajgHas) 50 415/ 240; 240
Maiu 50 380/ 220; 220/ 127,
220; 127
ManbTa 50 415/ 240
Manuina 60 20kV; 6,24 kV;
3,6 kV; 240/ 120
MapTuHuka 50 220/ 127; 127
Maspuranus
Maspukuit 50 400/ 230; 230
Mekcuka 60 13,8 kV; 13,2 kV;
480/ 277, 220/ 127,
220/ 120
Momnako 50 380/ 220; 220/ 127;
220; 127
Mosceppar 60 400/ 230; 230
Mapokko 50 380/ 220; 220/ 127
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SIIEKTPODHEPTUH
6-46
YACTOTA YPOBEHbBb HAIIPSAKEHUS B
CTPAHA (repn) HUCTOYHUKE ITUTAHUSI
NOTPEBUTEJILCKOM CETU
Mo3zamMOuk 50 380/ 220
MyckaTt u Oman 50 415/ 240; 240
Haypa 50 415/ 240
Henan 50 11 kV; 400/ 220; 220
Hunepnanabt 50 10kV; 3 kV;
380/ 220; 220
IN'onanackue AHTHIIBCKHE 50; 60 380/ 220; 230/ 115;
0CTpOBa 220/ 127; 208/ 120
Hosas llloTmanaus 50 220
Hosas 3enanaus 50 11 kV; 415/ 240;
400/ 230; 440; 240; 230
Hukaparya 60 13,2kV; 7,6 kV;
240/ 120
Hurep 50 380/ 220; 220
Hurepus 50 15kV; 11 kV;
400/ 230; 380/ 220;
230; 220
Hopgerus 50 20kV; 10kV; 5kV;
380/ 220; 230
[Takucran 50 400/ 230; 230
ITanama 60 12 kV; 480/ 227;
240/ 120; 208/ 120
[Tammya - HoBas ['Bunest 50 22kV; 11 kV;
415/ 240; 240
[Taparsaii 50 440/ 220; 380/ 220; 220
[Tepy 60 10 kV; 6 kV; 225
OHIMIITHHEL 60 13,8 kV; 4,16 kV;
2,4 kV; 220/ 110
ITonpiia 50 15kV; 5kV;
380/ 220; 220
[Topryramms 50 15 kV; 5kV;
380/ 220; 220
[Topryranbckas [ BuHes 50 380/ 220
[Tyapro-Puko 60 8,32kV; 4,16 kV;
480; 240/ 120
Karap 50 415/ 240; 240
OctpoB PeroHboH 50 110/ 220
Pymbraus 50 20kV; 10kV; 6 kV;
380/ 220; 220
Pyanna 50 15kV; 6,6 kV;
380/ 220; 220
Caba 50 415/ 240; 240
Bocrounast Manaiizus 50 415/ 240; 240
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3JIEKTPOSHEPTUU
6-47
YACTOTA YPOBEHbD HAIIPSI’KEHUSI B
CTPAHA (repm) NCTOYHUKE ITUTAHUSA
NOTPEBUTEJIbCKOMN CETH
Caynosckast Apasus 60 380/ 220; 220/ 127; 127
Cenerain 50 220/ 127, 127
Celimenbckue OctpoBa 50 415/ 240
Coreppa-Jleone 50 11 kV; 400/ 230; 230
Cunranyp 50 22 kV; 6,6 kV;
400/ 230; 230
Pecny6nuka Comanu 50 440/ 220; 220/ 110
230: 230; 110
IOxHas Adpuka 50; 25 11 kV; 6,6 kV;
3,3 kV; 433/250;
400/ 230; 380/ 220;
500; 220
FOsxubiit Memen (Anen) 50 400/ 230
Wcnanus 50 15kV; 11kV;
380/ 220; 220/ 127,
220; 127
Ncnanckas Caxapa 50 380/ 220; 110; 127
[pu-Jlanka (Ileitnon) 50 11 kV; 400/ 230; 230
Octpos Casroii Enensl 50 11 kV; 415/ 240
50 400/ 230; 230
Octpos Casroii Jlyuun 50 11 kV; 415/ 240; 240
Cynan 50 415/ 240; 240
Cypunam 50; 60 230/ 115; 220/ 127,
220/110; 127; 115
Caasmiieny 50 11 kV; 400/ 230; 230
[IBerus 50 20kV; 10kV; 6 kV
380/ 220; 220
[IBeiinapus 50 16 kV; 11 kV; 6 kV
380/ 220; 220
Cupuiickas Apabckast 50 380/ 220; 200/ 115;
Pecniybnuka 220; 115
TaiiBansb (Pecybnuka Kuraif) 60 22,8kV; 11,4kV
380/ 220; 220/ 110
Tanzanus (O0benMHEHHAS 50 11 kV; 400/ 230
Pecmy6nmka)
Tawunaun 50 380/ 220; 220
Toro 50 20kV; 5,5kV;
380/ 220; 220
Tonra 50 11 kV; 6,6 kV;
415/ 240; 240; 210
230/ 115
Tynuc 50 15kV; 10kV;

380/ 220; 220
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HIIEKTPOIHEPTUH
6-48
YACTOTA YPOBEHbD HAIIPSAKEHUSA B
CTPAHA (repm) NCTOYHUKE ITUTAHUSA
NOTPEBUTEJIbCKOMN CETH
Typuus 50 15kV; 6,3 kV;
380/ 220; 220
VYrannoa 50 11 kV; 415/ 240 240
BenukoOpurtanus 50 22kV; 11 kV;
6,6 kV;3,3kV;
415/ 240; 400/ 230;
380/ 220; 240, 230. 230
Bepxusst Bosbra 50 380/ 220; 220
Ypyrsaii 50 15 kV; 6 kV; 220
CIIIA 60 480/ 277; 208/ 120;
240/ 120
CCCP 50 380/ 230; 220/ 127 1 BbICOKOE HampsiKeHUE
Benecyana 60 13,8 kV; 12,47 kV;
48kV; 4,16 kV;
2,4 kV; 240/ 120;
208/ 120
Bretnam (Pecnybmuka) 50 15 kV; 380/ 220;
208/ 120; 220; 120
Buprunckue octposa 60 208; 120
(BenmukoOpuranus)
Buprunckue octpona (CIIA) 60 110/ 220
3amagHoe Camoa 50 415/ 240
JleMokpaTHueckuii Memen 50 440/ 250; 250
IOrocnasus 50 10kV; 6,6 kV;
380/ 220; 220
Pecrry6nuka 3anp 50 380/ 220; 220
3amOust 50 400/ 230; 230
3umOabBe 50 11 kV; 390/ 225; 225
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6-49

YciaoBHBIE 0603Ha‘leHHﬂ, HCIIOJIb3YEMBbIC B JJICKTPHYCCKHUX H 3JICKTPOHHBIX

cxeMax
‘ TOCTOAHHEIH BOABTMETP CEAEKTOP- SAEKTPO-
CEKLIHOHH]:IH} HLIF TTEPE- AHMTHYECKHHA
PE3HUCTOP KAIOYATEADR <+ {KOHAEHCATO
1 ——— Q‘:’AKPI’"O lun\_.mu"umnnl
l PEOCTAT ﬁgg’lr{u / HBEIA NEPEKAIO- KOHAEH-
WDHTAKTER yATEAER AATYHE
Hz . |remnepaTym I l CaTOP
MF OTEPBTO |BOADI
TEPMOPEAE BAPAAHBIA L TEPERAHIUAT,
TEHEPATOP KOHTAKT PEAE
ot vl
]
TACHTEADL MYCKOBOH OBbIYHO-
HCKPLI [EHEPATOP 3AMKHYTEIR | "].f&ElngBA-
Ilfg\"gm - ®— [KOHTAKT PEAK
NoAHBII \000 Tpanc- HOPMANBHO i ?
PAMMEHYTRIA VAKKYMYAATO)
NepHuoA e ipopMaTop -~ ey 2 i _
BOIIPAMHTEAS m HAMpPAAREHHSA PEAE [_. |_ - g FI
TPAHC- E{Oé\:&g:l& §0HTA:[CT HOPMAAEBHO
POPMATOP — (C— B‘“’omm‘ EAOM — & o— JPABOMKHYTAS
—m— TOKA KOHTAKTA B TAAEA KHONIKA
(!) J) © [4-x nozHLH- BAZEMAEHME HOPMAALBHO
T T rpaT (L OHHBIH NEPE; HA PAMY ———o———| SAMKHYTAA
JULNC 10B03HATIEHH KAROHATEAD KHOMKA
METPH"EC- 2-x TIOSHIIH- MATHHUTHASA AAMITA
v OHHHEITI NEPE
| s 1 KH# IYHT OHHRIIAEPE | | ]~f |merE- UHANKATOP)
? T TPV3KA HAf
TAUMEP
TPAHIHCTOR CEAEKTOP- _
ALIT1 TIEPE- E-.:E [pamasanimanin HEOHOBBIN
TAVMEP
3BYKOBOH . NEPE-
3an BIEAHHA
AMITEPMETP CHTHAA grpiz KAIOUATEAN
BO3BEYHAEHIA BPEMEHH
T
MA
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HHUTEAD

DJIEKTPOIHEPTUU
OIPAHHYH-
ANOA " 1]
HEHTPAABHAS BAIOLIHIT
_.Mj.— (KOHEILL ——T)— |MEPEMEINKA L —ANAA——— | PEHCTOP AATIHK '
MPOBOAA) MPE ;%Ju?:uuﬁeum
HO, '
%’cmiomu 3APAA ®AIOOPEC-
HA TEMAOBYIO TEHEPATOPA Y LIEHTHAA w BATTMETP
 ITEPEMEHHOTO) L/ AAMITA
HAIPY3KY) TOKA Mw
HOPMAABHO
3AMEHYTLIH [ABHTATEAD POIETKH H CUHXPOHO-
—-‘_ TEPEKAIGHATEAR MEPEMEHHOICH —C.__ BHAKH CKOM
CROPOCTH, TOKA
AABAEHHA HAHM
— TMIEPATYPEL MS
HOPMAAEHO
PAMOIMEHYTEIA
TEPMO- l PA3ZMEBIKATEAR
‘— NEPEKAKMATEAD — " RA—
- paicasitey PE3HCTOP — 3IEMAS —e" o———|uEnn
. ASBAEHHS HAH —
=, TEMIIEPATYPLI
AAMITA
AMITEPMETP 3EMAf | PETYAATOP CTABH P TPAHC- AAT"I.HK
ADIIA, * GOPMATOPA kWh KBATT/UAC
AKKYMYASTOP)
OTKAIOUEH
A f
F D
MNEPE- AABTEP- -~ HEPEKAIO-
MOAL s TIEPAIUP —-(/Cﬁ—- ﬁioqgfﬂb ® HATHBHOE ®— | YATEAB
NGCTOARHOTO TokA - OBO3IHAYEHHE s C 3AMEOM
(L) %
TIAABKHH TEMAOBAS
—O~0— |[MIPEAOXPA- —Mf\x—,_\ TIEPETPY3KA
——
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HOMMHAJIBHBIE TAPAMETPBI U151 KOPITYCOB

Cucrema HOMHHAJIBHBIX TapameTpoB [P gaeT cmoco0 kiaccuukanuu CTEEHW 3allUThl OT
IbUIM, U3HOCA M BO3JECHCTBUS, OKA3bIBAEMOT'O 3JIEKTPUUYECKUM OOOPYZAOBAaHHEM U KOPILyCaMH.
Ota cucTteMa Npu3HaHa B OOJIBIIMHCTBE €BPONEHCKUX CTpaH M u3JiokeHa B cranjgapre BSEN
60529, 1992 r. «CreneHu 3aIUThI, IPENOCTABIISIEMbBIE KOPITYCaAMM.

[TepBrIit KI1acc

3amuTa OT TBEPAbIX MPEIMETOB

Bropoiu knacc

3aimra OT KUIKOCTEN

IP

0

g

}
&
| |
1 |
L

TESTS

no proleclion

protecied agamnst
solid objects over
50mm. eq
accidental louch
by hands

profected aganst
sohid obyects over
12mny, ey,
fingers

prolecied aganst
sobiek obyects over
2.5mm (ocls +
WIS}

protected e ganst
sl obyects over
Imm {iools,
wires + small
wires)

&

protected ag-aans
cdust - Timulead
nress (no
harniul depcsuy

4

tolally protected
anjamst dust

IP
0

-

-

L]

4

NE:

-—
o)

15cm mini
o L

A

L
4
o

¢

TESTS

no prowechion

protecied agans
vertically [alling drops of
water

protecied agamnst direct
sprays of waler up 10
157 trom the verheal.

prrotectad agans
SPrays o 60°
fromthe vercal.

protected agamnst water
sp1ayad

from all

directions -

limied ingiess
petruted

A A

protecied against low
pressure jets

of water kom all
direchons -

hmyed ngiess
permitted

prolected against sirong
jets of

waker, eq. [or use on
stipdeck s - limied
ingress permutied.

protected against the
effects of ternporary
imumet sion belween
15cm and 1m. Duration
oftest 30 minutes.

(1] .. m
prolected against long
periods of immer sicn
under pressure.
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[IepBsIii KiTace
3amuTa OT TBEPAbIX MPEIMETOB

Bropoi knacc
3ammura OT KUAKOCTEN

HcnbeiTanus

HUcnpiTanus

0 - Her 3ammuTel

0 - Her 3aumTsel

1 — 3ammra oT TBEpABIX NpeaMeToB Oonee 50
MM U CIIy4alHOT'0 KaCaHUs PyKOu

1- 3a1uTa OT BEPTHUKAJIBLHO IMaAar0onux
Kali€Jjib BOAbI

2 —3ammTa OT TBEPBIX MpeaIMeToB Oonee 12
MM, HarpuMep, MajbleB

2 — 3ammTa OT NPSMBIX CTPYH BOJIBI MOJT YTJIOM
1o 15° or Beprukanu

3 — 3ammTa OT TBEPABIX MpeaAMeTOB Oomnee 2,5
MM (MHCTPYMEHTBI, IPOBO/IA)

3 — 3ammra ot cTpyi nox yriom 1o 60° ot
BEpTUKAIIN

4 — 3ammMTa OT TBEPABIX MpeaMeToB OoJiee |
MM (MHCTPYMEHTBI, TPOBOA U HEOOJbIIINE
MPOBOJIA)

4 — 3amuTa OT BOJSHBIX CTPYH BO BCEX
HaMpPaBIICHUSX, pa3peIlleH OrpaHMYEHHBIN
JOCTYT BHYTpb

5 —3ammTa OT MbUIK, OFPAaHUYEHHBIN 10CTYT
BHYTPb (OTCYTCTBHE BPEAHBIX OTJIOKEHUI)

5 —3amuTa OT BOASHBIX CTPYH MOl HU3KUM
JIaBJICHUEM BO BCEX HAIPaBJICHUSX, pa3pelieH
OTpaHUYEHHBIN JOCTYM

6 — moJIHas 3aluTa OT IbIJIN

6 — 3amMTa OT CUIBHBIX CTPYH BOABI,
HaInpuMep, IS UCTIOIb30BaHMsI Ha Maixyoax
CYJIOB; pa3pelleH OrpaHUYEHHBIN 10CTY
BHYTPb

7 — 3amuTa OT BO3/ICUCTBUSI BDEMEHHOTO
norpyxenust ot 15 cm 1o 1 M. JlnurenbHOCTh
ucnbiTanus 30 MUHYT.

8 - M 3aliyTa OT AJIUTCIIbHBIX NIEPUOJ0B
IIOrpy>KCHHA IO JAaBJICHUCM.




