TUPUCTOPHBIN PETYJIATOP

MOIIIHOCTHU TpeXda3HbIU
TPM-3-C-IINZ1251-3T-A

(c pyHKIIMSAMU CTAOUIM3ALUN HAPSXKEeHUS], TOKA, MOIHOCTH; CO BCTPOEHHbIM
[TIU/I-peryasaTopom TemnepaTypbl TPM251; 3Be3/1a/TpeyroibHUK; C BBOJAHbBIM
aBTOMaTOM)

PykoBo/ZCTBO
10 3KCIJIyaTal U




"3Bezna InekTpoHuka” www.zvezda-el.ru

RN WNRE

Copepxxanue

23 1T (1<) 5 0 (=R
5 B2 3 B L (] 7 (P,
TexHUYECKHE XapAKTEPUCTUKH U YCIOBHUS IKCIITYATALMI 1uvvueeuesas sessessesssssss sussussassessessesssssses

YCTPOMUCTBO Ml IPUHIMIT L€ HCTBM S c.u cuuserurs sns sunsarans snssss snsans sassss sassns sassas snsans susssnans sus sessas snsss
TPEOOBAHMSA GE@BOTIACHOCT M c.uiusuesssssns sassassrs sassns sassassnssas ns sas e sas sasnssss ass sas sus sns susans susns snssusss
IMOHTAMK HA OO DEKTE cuvucuuuresses surses surans e nsses susaes sassss e soses ss es sas as ses £s 0es sus 46x s0e £0s nes sus ses sue annes

IlepBoe BK/IIOYEHHE..

HpOFpaMMHPOBaHHe -
HUcnonb30BaHue BCTpoeHHoro l'[l/l,Zl permeTopa
UHauKanusa JaHHBIX HA JUCILIEe ..

Bo3MoOXXHbIe HEHCIIPABHOCTH U cnocoﬁu 170.¢ YCTpaHeHl/IH

TexHuuyeckoe oﬁcny;anaHne
MaAPKHUPOBKA POTYIIATOP @ uruurunrarssrssnssassassnssassnssassnssnssns us sas sas sas sss sss sassnsans snssns sns sns sns sns ssnsanss
YNAKOBKA PETY IATOPA 1 tusuarsrssasasssenunssnssnssns sansnssns sassnssns ans senns us sas s sas ns sus sns sns sasans sunns svssass
TPaHCHIOPTHPOBAHME M XPAHEHMC .. ceuuesssssnssnsssssss sanans sunsasans sasass sonsnnsnssas ans senans sensnnans snasssns
KOMIT/TEKTHOCTD . aiu tscassnssas s sas ans snssns ns san snssn sns ns sas e sumans sus sns ns san anu sns n s waw ans sun nnsun wnw mns san nnn

l'apaHTHiiHbIE 06513aTE/IbCTBA...
IIpuinoxxenue A CxeMbl HO/I[KJIIO'-IeHI/IH
IIpunoxenue b CxeMma packar04eHUus l'lI/I,Z[ permeTopa

IIpunoxenue B FaGapuTHbIE U NPUCOEJUHUTEIbHbIE pa3mepbl................................



"3Bezna InekTpoHuka” www.zvezda-el.ru

BBegeHue

Hactosimue «PyKoBOACTBO MO 3KCIJIyaTallMh» MpeJHa3HAaYeHbl /[AJs1 O3HAKOMJIEHUS
006CY>KUBAIOILETO MIEPCOHAJA C YCTPOUCTBOM, MPUHILIMIIOM JAEUCTBUS, KOHCTPYKLUEH, MOPSIIKOM
TEXHUYECKON B3KCIJIyaTalUuu U OO6CAyKMBaHUSA Tpex¢$pasHOro THUPUCTOPHOTO peryJsTopa
MOIIHOCTH, HMeHyeMoro jaznee 1o Tekcty “TPM-3-C-IIMA251-3T-A”, “peryasartop” wuau
“ycTpoiicTBo”.

1. Ha3HauyeHUe

1.1 PerynsiTop npefHasHadeH JJis peryJMpOBaHUsA NepeMeHHOro HallpsKeHHS B CeTAX
220/380 B 50 I';, Ha aKTUBHOW W aKTUBHO-UHAYKTUBHOU( cos ¢ >0,2) Harpyske AByMs
MeTOoJaMHu:

A) $a30BbIM, TO eCTh U3BMEHEHUEM YTJIa 33/I€P>KKH OTIIMPAHUS CUJIOBBIX TUPUCTOPOB;

B) MeTon0M npomnycka Nepuo/ioB.

PerynaTtop Hesb3d HWCNOJNb30BaThb /I 3JEeKTPONUTAHUA NPUOOPOB, COZAEpKALUX
3JIeKTPOHHbIE CXeMbl( KOMIIbIOTEPbl, NPUHTEpHI, TeJeBU30Pbl, TeJeKOMMYHHKAlMOHHOE
obopyZoBaHHe U T.A.). JTO MOXXeT NPUBECTU K BBIXOAY U3 CTPOsl KaK peryjadaropa, Tak M
NMTaeMblx NpUOOpPOB. B 3TOM ciyyae OTBETCTBEHHOCTb 3a IMOJIOMKY OOOpYJOBaHUA HeceT
NoTpebuTe b, a rapaHTUHHbBIE 00513aTe/IbCTBA U3TOTOBUTEJIA He AeHCTBYIOT.

1.2 Harpy3ska K peryJgaTopy MOXKeT ObITb MNOAK/JIIOYEHA MO0 cxeMaM: ‘3Be3ja’ WM
“TpeyroJibHUK".

1.3 PerysvpoBaHMe Hallpsi>keHHe Ha Harpyske OCYLeCTBJIIETCA OJHOBPEMEHHO N0 BCEM
TpeM pa3aM B COOTBETCTBUE C OJHUM CUTHAJIOM 33/jlaHUsI( COBMeCTHOe ynpaBJieHue pa3aMu).

1.4 PerynaTop MOXeT NPUMEHATHCA KaK /s PYYHOrO yIpaBJ/ieHUs YPOBHEM MOLIHOCTH,
Bbl/leJIIeMOM B Harpyske, JJis 4ero npejjHa3sHayeHbl KHOIKHU U IepeMeHHbIM pe3ucTop Ha
nepejHed MNaHeJM wIKada, TaK M JUCTAaHLMOHHOTO YyOpaBJeHUs B COCTaBe CHUCTEMBbI
aBTOMaTHU3alMHU. B KadyecTBe ynpaBJAOLHAX CHTHAJIOB MOTYT IPUMEHATHCS:

A) ctanpaptHbii curHai 0..10 B;

B) crangapTHbii curHai 0...20 MA;

B) cranpgapTHbiM curHai 4...20 MA;

[') BHewHU# nepeMeHHbIN pe3nucTop 1..10 kOMm.

KomaHny paspelieHus i1 paboThbl pery/asTopa MOKHO NOJATh KaK BPYYHYI0 C IOMOLIbIO
TyM6Jiepa Ha JIMLeBOY [TaHeJH, TaK U AUCTAaHLIMOHHO, 3aMKHYB COOTBETCTBYIOIIME KJIE€MMBI.

Bbi6op curHana ynpaBJeHUsT W KOMaH/Jbl pa3pelleHHs OCYyllecTBJAAeTCI NyTeM
IpOrpaMMHpPOBAHMUS.

1.5 PerynaTop sB/sieTCd MUKPOINPOLLECCOPHBIM MPOTPaMMHUPYEMBIM  YCTPOMCTBOM.
Bce 3anporpaMMupoBaHHbIE MT0JIb30BATE/IEM YCTAaBKU XPAHATCSA B 9HEProOHe3aBUCUMOU NaMATH
MHUKpOIpoLeccopa.

1.6 PerysnsTop oToOpakaeT Ha JUCIJiee TeKyllHe JJaHHble O BeJWYHWHEe 33/alollero
CUTHaJIa, TOKaX Harpy3kKu, pexuMax paboThl, 3HAYEHHUS MPOTrPaMMHUPYEMBbIX YCTABOK U KO/IbI
OILIUOOK.
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1.7 BcTpoeHHBIN
TeMIlepaTypoH,
yIpaBJSAKIMAN BXOJ, peryssaTropa.

[TU/I-peryaarop

M03BOJISIET
TEMIIOM HarpeBa U OXJAXKJeHHUS O06beKTa MNyTeM BO3JeHCTBUS Ha
[IN/l-peryaaTOp MOXET yHpaBJsATbCA MECTHO C NaHeJ U

HeNocpeJiICTBEHHO  YNPaBJATb

yIpaBJieHUs WU yJjaJleHHO 1o npoTokoJy ModBus.

1.8 PerysaTop MMeeT LIMPOKUN KOMIIJIEKC 3allUT U aBTOJUArHOCTHUKH, 06eCliednBaOLUX
HaJiexkHoe QYHKIIMOHUPOBAHKE YCTPOMCTBA U CBOEBpeEMEHHOe MHGOPMHUPOBaHUE OTPEOUTENS
0 BO3HHMKAIOIIUX HEMCIIPABHOCTSAX U UX YIIpeX/eHue.

2 TexHM4YeCKHe XapaKTEePUCTUKHU U YCJI0BUSA IKCILIyaTallUU

2.1 OcHOBHbIE TEXHHUYECKHE XapaKTePUCTHUKH yCTPOUCTBA NPUBeAEHbI B Tab uIle 2.1

Ta6suna 2.1 - Texuuueckue xapaktepuctuku TPM-3-C-ITIWJ251-3T-A

KosinuectBo ¢as 3
Cetb 198-242 B, 342/418 B, 50 'y
YnpaBjaeHue pazamu CoBMeCcTHOe
CxeMa MOJIK/IIOYEHHS] HAaTrPY3KH “3Be3na“, “TpeyrojbHUK”
Hasimyve BBOJJHOTO aBTOMaTHUY€ECKOI0 Jla
BbIKJIKOYATEJIs
Hasnyve KHONKY aBapUHAHOTO OTKJIIOYEeHHUS Ja

Cnoco6bl peryJiMpoBaHHsi MOUIHOCTH

@®a30BbIi, NPONYCKOM MEPUOJOB

BcrnoMoraTesibHOe MUTAHUE 111 CUCTEMbI
ynpaBJieHUsl

198-242 B 50 I'y,

HoMMHa/IbHBIN TOK HAarpy3ku, A

40, 80, 125, 160, 200, 250, 315, 400, 500, 630, 800,
1000, 1250, 1600

Peryaupyouiuii ajieMeHT

Tupucrtop

Tun cucteMbl ylpaBJIEHHUA

MukponpoueccopHas

CurHas ynpaBJieHUs

0..10 B, 0..20 MA, 4..20 MA, BCTpOeHHbI!
nepeMeHHbIN Pe3UCTOpP, BHEIIHUH
nepeMeHHbIN pe3UCTOp, KHONIKY MaHesr
ynpaBJieHUs

Bxopz ynpaBiieHust / BXOZHOe CONIPOTHUBJIEHHUE

0-10 B / 20 xOm
0-20 MA /91 OMm
4-20 MA /91 OM

[1;1aBHBIN BbIXO/, HA 3a[JaHHYI0 MOLIHOCTh

0..25 cek

Nuaukanusa

Kupako-kpucraiindyecku MHAUKATOp 32-
CHMMBOJIbHBIH, 2 cCBeTOAHOAA

Z[OHOIIHI/ITGIIbeIe KOHTAKTBbI

3 nporpamMMupyeMsbix pesie 220 B 5 A.
BeixogHoM curHas: “Pabora”, “ABapus”,

“I'oTOBHOCTB"
Tun [IU/]-perysigTopa TPM251-11]1.UPP
KosinyectBO KaHas10B u3mepenus [1U/]- 1

peryJssiTopa

Ynpassienue [IU/l-peryaaropom

KHonkamu c 1uLeBo# naHe i Npu60opoOB UK
yAasieHHo 1o uHtepdeiicy RS-485( npoTokon
Modbus)

3aLL[I/ITa: KOPOTKO€ 3aMbIKdHH € Hd BbIX0/Ji€

3JIEKTpOHHaH 3alllUTa

3amuTa: neperpyska JAJIUTeJbHbIM TOKOM

JJIeKTpOHHAd 3alUTa

3almura: neperpeB TUPUCTOPOB

Jatyuk Temnepatypsl 80 C
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3auuTa: noteps ¢asbl UaM “cavnaHue” gas

JJIeKTpOHHas

3amuTa: KOHTPOJIb NOAKJ/II0YEeHUs Harpy3Ku

JJIEKTPOHHAs1, paboTaeT TOJIbKO Mepes NyCKOM

3au_mTa: KOHTPOJIb HICIIPABHOCTH THUPHUCTOPOB

JJIeKTPOHHas1, paboTaeT TOJbKO Mepes MyCKOM

SaLL[I/ITa: HECUMMETPHUA BbIXOJHbIX TOKOB(

JJIeKTpPOHHadA
00pBIB UJIK IOBpPEXKJEeHUE HATPY3KHU)
[leperpy3o4yHasi cmoco6HOCTh( AeUCTBYIOLIEE [=1,5Ia-10 cek, I=1,25 Ia - 30 cexk, [=1,1 [u -
CcpeJiHeKBaJ[paTUYHOe 3HAaYeHHe) 1 MUH
[Topor cpa6aTbiBaHUs 3aIUThI OT KOPOTKOTO [>= 3y

3aMblKaHUs( aMIJIMTYAHOE 3HAYEeHHUE)

ToyHOCTb cTabGUIU3ALMU IEHCTBYIOIIUX
CpelHEKBAIpaTUYHbIX 3HAYEHU N BBIXOHBIX
napaMeTpoB

Hanpsixenue v Tok - 2% UH, [H
MOIIHOCTD - 4% PH

BpeMH CTa6I/IJII/IBaL[I/II/I TOKa, HalIpAXEHUA NN

MOILIHOCTH [PY CKauKe HalpSAKeHUS CeTH UJIU 2.3 cek
Harpysku Ha 10% B pexxuMe CTabU/IM3aLUU
CTeneHb 3alUILLEHHOCTH P41
Ox sk eHHe [IpyuHyAUTE/IbHOE BCTPOEHHBIMU
BEHTUJIATOPAMHU
Pecypc BeHTHISITOpA 50000 yacosB
TeMnepaTypa OKpyKawlleu cpesbl 0.40C

OTHOCHUTeJbHAs BJAXKHOCTh BO3yXa

0..90% 6e3 KoHJeHcaTa ( cyxoe MOMeleHHe)

H3onauus

2,5 KB Mexy 1maccy, CUJI0BOH IeNbio U
yOpaBJASLUMMHA LEeNIMU

PexxuM paboThl

Jautenbubi, [1B = 100%

Cpok akcniyaTaluu

He menee 10 JieT

['apaHTusa

12 mecs1eB

[ paboThl peryJjsTopa Heo6X0AUMO

ABa HallIpAKEHHA. O,ZlHO HallpAXeHHhue 4Yepe3

TUPUCTOPBI KOMMYTUPYETCSA Ha Harpy3Ky — OHO Ha3blBaeTCsl CUJIOBbIM HaNpsHKEHUEM; Jpyroe

HallpAXeHHrue HCIIoJIb3yeTCAd [AJiAd IHTAHHUA

CUCTEMbl yIIpaBJ€eHUA - OHO Ha3bIBA€TCA

BCloMoraTesbHbIM. BcnoMoraTtenbHoe HanpsbkeHue — 220 B 50 I'n,.

2.2 PeryniaTop npeHa3HavyeH [/ 9KCIJIyaTalluy B CJeyIOLUIUX YCA0BUAX:

A) 3akpbITble B3pbIBOOE30NIACHBIE TOMELeHUS Oe3 arpeCcCHBHBIX NAPOB U I'a30B;

B) TemmnepaTypa okpyxatoiero Bosayxa ot 0 go +40 C;

B) BepxHU IpeJies1 OTHOCUTEbHOM BJIXKHOCTU Bo3/yxa He 6oJiee 90 % 6e3 KOHleHcaluu

BJIATY;

) atmMocdepHoe gaBseHue oT 84 no 106,7 klla;
) mecTto pacnosioxkeHus o 1000 M Hag ypoBHEM MODS;
E) oTcyTcTBUe BO3JeCTBUS MPSMBbIX COJTHEYHbIX JIyYel U APYTUX UCTOYHUKOB HarpeBa;

7K) oTcyTcTBUE BUOpALUH U YIaPOB.

3. YCTpOMCTBO ¥ NPUHLUI AeUCTBUS

3.1 BHyTpeHHee yCTPOHNCTBO.

BHelHU# BUA peryJisiTopa npejacTaB/ieH Ha pucyHke 3.1:
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PucyHok 3.1 BHeluHu# Buj perysstopa

Ha suueBo#t maHesin pa3aMenjaloTcs 3J1eMEeHThl MHAWKALMY U yIIPaBJeHUs:
A) Jluuesas nanennb [IU/l-peryasatopa
B) cBeToguop “Pabora”;
B) cBeToguoz “ABapus”
AUOL p
[') rym6aep “PaboTa”;
1) )KUAKO-KPUCTALJINYeCKUH UHAUKATOP;
E) kHonkwu “Ilp.”, “®”,”>", ”<” nas1 nporpaMMHpPOBaHUS U yIIPABJIEHUS;
) py4ka BCTpoeHHOro NepeMeHHOI0 PE3UCTOPa;
3) KHOTIKa aBapUIHOT'0 OCTAaHOBA.

BHyTpu 1mikada pa3MeniarTcs:

A) aBTOMaTHYecKu# BbikJIO4aTe b QF1;

B) TupucTtopHble MoayU( 3 IUTYKH);

B) paauaTop oxsaxKaeHUs;

[') myaThl cUCTeMbI yIpaBJIeHUS;

) knemMMHas kosioaka XT1 [i/i1 NOAK/II0YEHHUS LieNlell Harpy3Ky;
E) aBTOMaTHuyecKkui BbikI0O4YaTea b QF2;

K) patumku Toka ( 3 IWTYKH)

3) BEHTUJIATOPBI OXJIAXK/eHUS

Ha 6okoBo¥ naHesu mkada HaX0AUTCs KJieMMa 3a3eMJIeHHs.

B KauyecTBe peryJiMpyollero sjeMeHTa B YCTPONUCTBE HCHOJIb3YIOTCS TPU TUPHUCTOPHBIX
MOJyJisl, KaXK/Jbli U3 KOTOPBIX COAEP>KUT MO JBa TUPUCTOPA, COEJUHEHHBbIX MO BCTPEYHO-
napaJjieJbHOM cxeMe. CHUJI0BOe HampshKeHUWE TMOAK/IIYAaeTcs K CBOOOJHBIM 3aKMMaM
aBToMaTHU4ecKoro BbikitodaTesas QF1. Ha sinieBoi nmaHeiu pasMellleHbl 3JIeMeHTbl HUHAWKAI[UU
Y ynpaBJ/ieHUs. BHellHWe npoBojAa U Kabesu AJid NOAK/IIOUYEHUSI HAaNPS»KeHUS CETH, HarPY3KU U
1erneu ynpasjieHUsl BBOASATCS B IIKad C HUXKHEN CTOPOHBI. llenu ynpaBJjieHUsI U CUTHAJIU3aLUU
NO/JKJIYAITCA K KJieMMHUKaM X1 1 X4 COOTBETCTBEHHO Ha IJIaTe YIpaBJeHUs.
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3.2 PexXuMbI paboOThL

PerysisaTop B /11060l MOMEHT HaXOAMUTCSA B OJHOM U3 PEXHUMOB PabOThl. ITU PEXHUMbI
nepevyucaeHsl B Tabsule 3.1.

Tab6siuna 3.1 PexxuMbl paboThI peryasTopa

Ha3BaHue pexxuma

[logcuenue

“ToToBHOCTBL”

B 3TOM pexxuMe MMIyJ/IbCbl yIpaBJIeHUA Ha CUJIOBble TUPUCTOPHI He
NOJAIOTCSA, BBIXOJHOE HaNpsKeHHe Ha Harpyske OTCYTCTBYeT.
YCTpOWCTBO  HeNpepblBHO  0XMUJAaeT KoMaHJbl “Pab6ora” wam
“[IlporpaMMUpoOBaHUe”, NpPHU MOCTYIJIEHUHM KOTOPBIX NEpPeXOJUT B
COOTBETCTBYWOUIUM pexuM. Ha wuHAMKaTope B MNepBOM CTpPOKe
oTobOpakaeTcs Hajnuch “'OTOBHOCTB”, @ BO BTOPOUM CTPOKE TEKYIee
3HaYeHHe CUTHaJIa 33JaHUsA

“PaboTa”

B 3TOT pexxuM peryasTop nepexoAuT NIpyU HaJIMYUU KOMaH/ibl “PaboTa”.
[Ipu 3TOM Ha BCe TUPUCTOPBI NOJAIOTCS YIpPaBJSIOIIME UMIYJIbCh, HA
Harpyske NpUCYTCTBYeT HanpsikeHue. Ha MHAMKaTOpe oToGpakaeTcs
TeKylllee 3HaYyeHHWe CHUTHaJla 33/IlaHUsI U TOKM Harpys3ok. B ciydae
nosiBieHWsT KoMmaHbl “CTon” peryjssiTop TMepexoguT B PeEXUM
“I'OTOBHOCTB .

“ABapus”

B 3TOT pexuM pery/siTop mnepexoiuT NMPU perucTpaluu KaKou-1u6o
aBapuMiHOM cuTyanuu. UMnysibcel ypaBjieHUs Ha CUJ10Bble TUPUCTOPHI
He MOJAITCA. YCTPOMCTBO He pearupyeT Ha komaHay ‘Paborta” mo
JIMKBUJIALIUM aBapuiHON cuTyauuu. [locse perucrpanuu oTCyTCTBUS
aBapMMHON CHUTYyallUu PEeryJsITOP MOKeT aBTOMAaTH4YeCKU NeperTH B
pexxuMm “PaboTta” naum “'oTOBHOCTH” B 3aBUCMMOCTHU OT BU/JA aBapUIHOMN
CUTyallM{ Y 3alIpOTPaMMHPOBaHHbIX HACTPOEK.

Ha unaukaTope oTo6pakaeTcsl KOJ, OLIMOKHY Y MOSCHSAOAs HaAIUCh

“[IporpammupoBaHue”

PexxuM nmnpesHasHauyeH /sl 33J/laHUsl 3HAYEHUH MPOTPaMMHUPYEMbIX
napaMeTpOB U COXpPaHEHUsI UX B NMaMATH MHUKpolpoueccopa. YTobbl
nepelTH B 3TOT PEXKUM, HAJI0 B pexxuMe “['0TOBHOCTb” HaXXaTbh KHOMKY
“IIporp.” ¢ nmepeaHei nmaHenu. Takxke B pexxum “[lporpammupoBaHue”
MO>XHO BOWTH HakaB KHomKy “Ilporp.” B mepBble 10 cekyHA mocie
no/ilayd THUTAHUS JJI CUCTeMbl ymnpaBJieHUs( Korja Ha JAuUCIIee
OoTOOpakaeTcsi Ha3BaHUE TEeKYLed MOJIeJIU peryJsTopa).

B 3TOM pexume YCTPOMCTBO He pearupyeT Ha MojAad4yy KOMaH/bl
“PaboTa”. Ilepexos B pexHM NPOrpaMMHUPOBaHUS HEBO3MOXKEH U3
pexxumoB “PaboTa” u “ABapus”.

B mnepBoi cTpoke HHAUKATOpPA OTOOpakaeTcs HOMep U Ha3BaHHUeE
TeKyled GYHKIMM, BO BTOPOM CTpoKe — 3HaueHHe QYHKIUM H( HJIH)
NOsICHEHUE

3.3 KOHCTPYKTUBHOE UCIIOJIHEHUE.

KOHCTPpYKTUBHO pery/asiTop BbINOJHEH B BHJE MeETaJJIMYeCKOrO0 HAaBECHOr0 WU
HanoJsibHOro mkada. Ha nepegHell maHesu HMeEWTCS OpraHbl yIpaBJeHUS U HHUKALUY,
nepevyuceHHble B Tab e 3.2
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Tab6sauua 3.2 3;1eMeHTHI yIIpaBJeHNs U MHAMKALUKY peryasaTopa

OpraH ynpasJjieHus wiu | HasHayenue
UHAUKALUHU
ABTOMaTH4YECKUU KoMMyTanusa CcH/I0BOr0 HaNpsKeHHWs, 3alUuTa OT KOPOTKOIO
BbIKJIIOYaTesb QF1 3aMbIKaHUS U IeperpysKu
ABTOMaTUYeCKUH 3amuTa Leneu ynpaBJieHud
BbIKJIIO4YaTe b QF2
Ceetopuopn “Pabora” ['oput B pexkume “Pabora”
Ceetoauon “ABapus” [loput B pexxume “ABapus”
Kugkokpucramnndeckuit | OTo6paxkaeT TeKyllde [JaHHble, peXUM paboThbl, 3HaA4YeHUs

MH/JIMKATOP IPOTrpaMMHUpPYEMBIX YCTABOK
[lepeMeHHBIN pe3ucTop | YnpaBJsieHHe BbIXOJHOU MOIHOCTbIO B pyYHOM peXXuMe
“YupaBsenue”

Tym6sep “PaboTa”

Jlis nofauu koMaH/bl “PaboTa” B pyuHOM pexuMe

KHonka “I[Iporp”

sl BX0Jla/BbIX0/1a B PEXKUM MPOTrpaMMHUPOBaHUs

Jis BbibOpa mporpaMMupyeMod ¢(yHKLMH, BBOJA B MNaMAThb ee

KHomnka “®”
3HAYeHMHsl.
KHomnka “>”" Jl1s yBesIndeHUs1 3HaYeHUs1 IPOrpaMMUPYeMON BeJTMYHUHbI
KHomnka “<” Jl/1s1 yMeHbIlleHUsI 3Ha4yeHUsI MPOTrpaMMUPYEMOU BeJTUYUHbI
HOIl BapUH JisT HeMeJJIeHHOT HATHUS BBIXOJHOTO HANpsDKEHUs TMpHU
KHomnka “ABa oe eMe/[JIEHHOTO C OJJHOTO HampsiXKe
OTKJIt0OYeHue” BO3HUMKHOBEHHUHU aBapUHHOU CUTYalUHU.

3.4 HasnauyeHue kjeMM kJjeMMHbIX KoJsiofok XT1, X1 u X4 npuBeseHo B Tabuuie 3.3.
KnemMHuble kostoaku X1 v X4 pa3MelatoTcd Ha Ij1aTe yIupaBJeHUs

Ta6suna 3.3 HazHayeHHe Kj1eMM KJIeMMHBIX KOJIOJLOK

Ne HasnaueHnue
KneMMHuK llenb
KJIEMMbI

XT1 1 LA 51 coefiHEHUd C HArpy3KOU

XT1 2 LB Jlnsi coefHEHMS C HArPY3KOH

XT1 3 LC Jlisl coefliHEHUS C HArpy3KoH

X1 1 3B Hanpsixkenue 3 B 11 NOAK/II0YEHUS BHEIIHETO
nepeMeHHOro pe3ucTopa

X1 2 Uynp Jns nogadu aHasorosoro curdasa 0.10 B

X1 3 lynp s mofauu aHasoroBoro curiaza 0(4)..20 MA

X1 4 Rymp Jns noAK/I04YeHUS CpeJHEr0 BbIBO/J|A BHEIIHETO
nepeMeHHOro pe3ucTopa

X1 5 AGND | O6mui fJis aHAJIOTOBOT'0 CUTHaJIa YIpaBJeHusl

X1 6 Ay Jl1d o a4y CUrHasia JYCTaHIMOHHOIO yIIpaBJIeHUs

X1 7 GND 061mui

X4 1 HP P1 HopmanbHO-pa30MKHYTbINA KOHTAKT 1-ro
IpOrpaMMHUpPyeMOro peJje

O6uuit | O6UMM KOHTAKT 1-ro mporpaMMHpyeMoro peJje

X4 2 p1

X4 3 H3 P1 HopmanbHO-3aMKHYTBIM KOHTAKT 1-ro NporpaMMHUpyeMoro
pene

X4 4 HP P2 HopmanbHO-pa30MKHYTbIA KOHTAKT 2-TO
IpOrpaMMHUpPyeMOro peJje

X4 5 O6uMit | O6UMM KOHTAKT 2-T0 NPOrpaMMHUpPyeMOro peJie
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P2
X4 6 H3 P2 HopMasibHO-3aMKHYTbhIN KOHTAKT 2-I'0 IPOrpaMMUPYEMOTO
peJie
X4 7 HP P3 HopMasibHO-pa30MKHYTBIM KOHTAKT 3-TO

IPOTrpaMMHUPYEMOTO peJie

O6uuit | O6UMM KOHTAKT 3-r0 NpOrpaMMHUpyeMoro peJje

X4 8 p3

HopMasibHO-3aMKHYTBIM KOHTAKT 3-r0 IpOrpaMMHUpPyeMOro
peJse

X4 9 H3 P3

3.5 CxeMa coeJMHeHUS HAarpy3KHU.

Harpyska MoxeT 6bITh MOJKJIIOUEHA 10 cXeMaM “3Be3/1a” UK “TPeyroJbHUK”.

[Ipu coeauHeHMUH MO cxeMe “3Be3la” MaKCUMaJsibHble HANpSKEHUST HA Harpy304HbIX
conpoTuBeHusiX Ra, Rb, Rc( nmpu ux paBeHcTBe) paBHbI $pa3HbIM HAMpPsHKeHUSIM TpexdasHOU
ceTd( HoMuHasbHO 220 B), a mpu coeAWHEHUH IO CxeMe “TPeyrojibHUK” - JIMHEHHBbIM
HanpspkeHUsAM( HoMuHaJbHO 380 B).

[Togk/at0ueHrMe HArpy3oK K peryJsTopy NPOMU3BOAUTCA B COOTBETCTBHUU CO CXeMaMH U3
NpUJIOKeHHUA A.

3.6 Br160p crioco6a nojauyu KOMaH/
KoMmanay “Pa6oTa” MOKHO moAaTh MECTHO — IePEBOJIOM PYKOSITKUA TyMbJsiepa “PaboTta” B

noJioxkeHue “Bki1”, WJIM AUCTAHIMOHHO — yTeM 3aMblKaHUs KJIeMM 6 U 7 KJIeMMHOM KoJioaku X1
Ha [J1aTe ynpaBJeHUs.

COOTBETCTBEHHO, HaXxOXKJeHHUE PpPYKOATKU TyMmbJsiepa B mnoJsokeHUU “OTkia’ Wau
Pa30MKHYTbIe KJIEMMbI 6 U 7 KJIeMMHOU KoJsiofku X1, 03Ha4yaroT koMaHay “Cton”.

Bb160p MexAy MeCTHbIM WJM JUCTAaHLMOHHBIM CIOCOOOM YINpaBJIeHUS] OCYIECTBJSETCS
nporpaMmMmupoBaHueM yHKIUHU F1( cM. myHKT 7).

3.7 Br160op 3az1at0111ero CUrHasaa

YnpaBaATb ypOBHEM BBIXOJHOTO HAINPSXKEHUS PperyasaTopa MOXHO MECTHO WU
JIUCTAaHIIMOHHO. MeCTHO MOXKHO yIIPaBJIATh:

A) xkHonkamu “>” m “<”. HaxaTue U yjep:kaHuMe KHONKHU “>" yBeJMYMBAET 3HAUEHUE
3a/lal0lero CUrHaJsia, a HaXKaTHe U yZiep>KkaHue KHOMKHU “<” — yMeHbIlaeT;

B) BCTpoeHHbIM NepeMeHHbIM pe3UCTOpoM. HaxoxjeHHe PUCKU PYYKU MNEePEMEHHOTO
pe3rcTopa B noJsiokeHUM “MunH” u “Makc” coOTBeTCTByeT MUHHMaJbHOMY U MaKCHUMaJIbHOMY
3HaYeHHUAM 3a/jal0lero CUrHaJsia.

[ AUMCTAaHIMOHHOTO yIOpaBJeHUs B KayeCTBE VIPABJSWIIUX CUTHAJIOB MOTYT
NpPUMEHAThCH:

A) crangapTHbIY aHas0oroBbld curHai 0..10 B;

B) crangapTHbIi aHamoroBbid curiadn 0..20 MA;

B) craHZapTHBIN CUTHAJI aHAJIOTOBBIH 4...20 MA.

[') BHeUIHU epeMeHHbIN pe3ucTop conpoTuBieHueM 1..10 kOm.

[lenn ynpaB/ieHUs TMOJKJIIOYAOTCA B COOTBETCTBUM CO CXeMaMHM MOJKJIIOYeHUs(
npujoxeHve A) wu Tabsuneit 3.3. Bbibop wucCnosb3yeMOro CUrHajga OCYLeCTBJISETCS
nporpaMMupoBaHueM ¢yHKUUU F2( cM. nyHKT 7). BesimuuHa curHazsa 3aZjlaHusi 0ToOpakaeTcs
Ha JucCIiee B TpOLIEHTAaxX OT MakcuMajbHoro, Hanpumep U3=50%, P3=25%. B pexume
CTabuJIM3allMu TOKA CUTHaJI 3alaHrs 0ToOpaXkaeTcs B aMIepax, HanpuMmep [3=28 A.
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3.8 Hcnoab3oBaHue GYHKIIMU aBTOMATHUYECKOT0 MOBTOPHOTO BKJIKYEHUS

[loBesieHUe peryJiATopa Nocje NpoBaJja CUJIOBOTO MJIM BCIOMOraTe/JbHOI'0 HaIpsXKeHUs
onpejiesisieTcss 3HayeHUWeM (QYHKLMM [OBTOpPHOro BkJ/K4YeHUsa F3, ycraHaBinBaeMoro
nporpaMMHO( CM. yHKT 7).

Ecin F3=0, To pa3speluaeTcd aBTOMaTU4YeCKoe IOBTOPHOe BKJIYeHUe. Eciu npoan
HaNpsHKeHUA JJIMJICA MeHee [IBYX CeKYH/, TO BbIXOJHOe HalpsXKeHHWe CKA4KOM BO3BpalljaeTcs Ha
NpeXHUH YPOBEHD, €C/IM 60Jiblile IBYX CEKYH/] — TO IPU HaJIMUUU KOMaHAbl “PaboTa” perynatop
nepexoauT B pexxuM “Paborta”.

Eciu F3=1, To aBTOMaThyeckoe MOBTOPHOe BKJIYeHHUe 3ampelleHo. Eciu mnposan
HaNpsHKeHUA JJIMJICA MeHee [IBYX CeKYH/, TO BbIXOJHOe HalpsXKeHHWe CKa4KOM BO3BpalljaeTcs Ha
IpeXXHUU YpPOBeHb, eCJIU 60JIbllle BYX CEKYH/, — TO IPY HAJWYMU KOMaH/bl “PaboTa” Ha Aucniee
WHJUIMPYETCS cooblieHre 06 oumrMbke. B TakoM MOJIOXKEHUU PeryJsaTop 3abJIOKUPOBAaH U Ha
Harpyske HeT HalpsikeHUsl. YToObI ero pa36/I0KMPOBATh, HY>KHO NoAaTb koMaHAy “Cton”, mocse
Yero peryJisiTop nepenjiet B pexxum “I'oToBHOCTB”.

[IlpuMeHeHue ¢pyHkuu F3 npousitocTprpoBaHO HA PUCYHKe 3.2:

A

HEH[JH}HEHHE CeTH

- T
Komanga “Pabota”

- T
BeixoaHoe HanpsxeHwe, F3=0

= 1
BobixogHoe HanpRxenwne, F3=1

- T

Pucynok 3.2 [[pumeHenue pyHKuuu F3

3.9 Bp160p QYHKIMI IPOrpaMMUPYEMBIX peJie

Ha «xseMMHyw0 KoJsoAky X4 1nJiaTel yHpaBJeHUs BbiBeJleHbl KOHTAKTbl —Tpex
nporpaMMHUpyeMbIx pesie. B 3aBucumocTtu oT 3HayeHul ¢yukuuii F4, F5, F6 ( cM. nyHKT 7) pese
MOTYT ObITh HEAKTUBHBIMU WJIU BBIMOJHATh GYHKIIUIO CUTHAJIM3aTOPa CAEAYIOIUX COOBITHH:

A) PeryssTop HaxoAuTcs B pexkxuMe “['oTOBHOCTB”;

B) Peryaartop HaxoauTcs B pexxume “PaboTa”;

B) PerysasiTop HaxoAuTcs B pexxuMe “ABapus’.

KoHTakThl mporpaMMUpyeMbIX pejie MOTYT KOMMYTHpoBaTh HanpsbkeHue 220 B 50 'y u
TOK 5 A.

3.10 Bri6op cnocob6a peryJrupoBaHus

BbIx0o/lHOe Hanps)KeHUe peryyaTopa MOXKeT peryJupoBaThCcs ABYMs crioco6aMu: ¢pa3oBbIM
U nponyckoM nepuofoB. bosiee mogpo6Ho 06a crocob6a paccMoTpeHbl HMXe. Bri6op crnocoba
peryJiMpoBaHus OCyLIeCTBJSIETCS IporpaMMupoBanueM ¢yHKuuU F7( cM. nyHKT 7).

10
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3.11 ®a30BbI¥ METO PErYJIUPOBAHUA

BbixoZiHOEe HamNpspKeHWe peryJupyeTcs 3a CYeT H3MEHEeHUsI BpeMeHHU 3aJlep’KKU
oTnupaHus T3 cUJIOBbIX TUPUCTOPOB . PopMa BBHIXOJHOI'0 HANpPsPKeHHs MOKa3aHa HAa PHUCYHKe
3.3:

A UH

T3 T3 T3

PucyHnok 3.3 BbixojHoe Hanpsi»keHUe Ipy $pa30BOM criocobe peryupoBaHus

JlocToMHCTBa MeToa:

A) noaXoauT /11 aKTUBHOM Y aKTUBHO-UHAYKTUBHOM Harpysok ( cos ¢ >0,2);

B) nmoaxoAuT [/1g peryJMpoBaHUsl TeMIepaTypbl MaJOUHEPIIMOHHBIX HAarpy30K U YPOBHSA
APKOCTH CBEYEeHMUA JIaMIl HAKaJIMBaHUS;

B) nosBoJisieT yMEHBUIUTD NyCKOBbIE TOKH;

HepocraTku meToa:

A) BHOCUT rapMOHHYeCKHe UCKaKeHUs HalIpSKeHUs CeTH;

b) noTpeb/ieHre peaKTUBHOM MOUIHOCTH, IOHWXKEHUE COS (P CETH.

Pa6ouuii quks npu $a3zoBoM peryJMpoBaHUM NPeACTaBIeH HUXKe Ha pUCYHKe 3.4:

A Usbix
100%
Max - — — — — — —
Min - — - — — ] i
T
0 -
Tnyck TexHONOrMYECKA LMKN Tebikn
100% — — — — — — —
CwurHan 3agaHus
T
0 1
Komanga ""PabBorta”
T
0 -

PucyHok 3.4 Pabouuii quk/a npu ¢pazoBoM MeTo/le peryJupoBaHUs
11
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[Tocne mopayr koMmaHAbl “Pabota” B TedyeHue BpeMeHM THycK BbIXOJHOE HaMpsKeHUeE
IJIABHO YBeJIMYMBAETCA OT MHUHUMAJIbHOTO 3Ha4yeHusd Min 10 3alaHHOrO YPOBHSA. ITOT Y4aCTOK
Ha3blBaeTCA IJIaBHBIM NyCKOM. /lajiee BbIXOJHOe HaNpsKeHUue U3MeHSAeTCd B COOTBETCTBUHU C
CUTHAJIOM 33JlaHuA B [Uana3oHe MexJy 3HadeHUdaMd Min v Max, a 3aTreM nocjie Mnojadu
koMaH/ibl “CTon”, BIXO/HOE HANPSDKEHHUE IJIAaBHO YMEHbIAeTcsl B TedeHHe BpeMeHHU TBBIKJ 0
MHUHHUMAaJIbHOT'O YPOBHS ( [JIaBHOE BBIKJ/IIDYEHHE), TOC/Ie Yero Harpy3Ka 06ecTOYHBaAETCH.

3.11.1 [InaBHBIA NYCK U MJIABHOE BBIKJIKYEHUE
[lpyuMeHeHHe QYHKUUK MJIaBHOTO MyCKAa W BbIKJIIOYEHUS MO3BOJISIOT MNPefOTBPATUTH

CKauK{ HalpshKeHUs CeTH, 00YyC/0BJIeHHble Pe3KUM HabpocoM M COPOCOM HarpyskH, a TaKxkKe
YMeHbIIUTD [TyCKOBble TOKWU. BpeMeHa ny1aBHOT0 NycKa ¥ BbIKJIIOYeHUS 33/Jal0TCA B IIpejiesiax OT
0 o 25 cexyny c marom 0,1 cek nyteM nporpammupoBaHus ¢yHkuui F11 u F12 ( cMm. nyHKT 7).

3.11.2 Bri6op peryaupyeMoro BbIX0JIHOrO NapamMeTpa

B kavecTBe perysimpyeMoro napaMeTpa MOXXHO MPOrpaMMHO BbIOpaTh HanpsikeHue U wiau
MouHocTb P. Eciu B KadecTBe BBIXOJHOI'O0 IMapaMeTpa BbIOpaHo HampsbkeHue U, To
JIEACTByIOlllee 3HAuYeHUe HampshKeHUs Ha Harpyske MNpsiMO-NPONOPLUOHAIbHO CHUTHaAIY
3aaHus( NPy YCJIOBUM, YTO HANpPSDKEHWE CETH CHHYCOMJAJbHO, Harpy3ka JMHeWMHass U UMeeT
aKTUBHBIM XapaKTep), a MOIIHOCTb, BblJeJisieMas B Harpy3ke, HeJHHEHMHO 3aBUCUT OT
3ajamwlero curuasa. Eciu ke B kayecTBe peryJiMpyeMoro napaMmeTpa BblopaHa MOIIHOCTb P, To
BBIXOJIHAsi MOUIHOCTb IPU TeX K€ YCJA0BHUAX MPSIMO NPONOPLIMOHA/IbHA CUTHAJNy 3aJlaHUs. JTH
3aBUCHMMOCTU MpPUBEJAEHBI B Tabuule 3.4.

Ta6suna 3.4 3aBUCUMOCTD BbIXOJHOTO HANPS?KEHHUS U MOIIHOCTH PEryJysiTopa OT CUTHaJIa
3aJlaHUs

BbI6GpaHHBIN BBIXOJHOW NApaMeTp

Hanpsxenue, U MomHocTb, P

CUTHaJ
3aganus, | 10 | 20 | 30 {40 | 50 | 60 | 70 | 80 | 90 | 100 | 10 | 20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100
%

UBbix,% | 10 | 20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100 | 31 |44 |54 |63 |71 |77 |73 189 |95]100

Pebix,% | 1 4 9 |16 2536|149 164|181 100|10)20|30]40|50[60]70]|80]90]100

Bbi60p pery/ivpyeMoro napameTpa OCylLecTB/sAEeTCA NyTeM NPOorpaMMUpPOBaHUs GYHKIIUU
F14 ( cM. nyHKT 7)

3.11.3 HM>KHUW ¥ BeDXHUU NIpeJieJibl peryJrupoBaHUs
HuxHUM ¥ BepXHUM NpeJiesibl peryJIMpOBaHUs COOTBETCTBYIOT 3Ha4yeHUsAM Min u Max Ha

pucyHKe pa6odero nuksaa 3.4. YCTaHOBKA 3THUX 3HAuYeHUH MNO3BOJIIET YCTAHOBUTb TPaHUILbI
Jlyana3oHa, B KOTOpPOM OyJeT BeCTUCh peryJupoBaHHMe BbIXOJHOro mapamerpa. Ecau
YCTAaHOBUTb 3HaueHWe [iJIsi HWXKHero mpegena paBHbiM 0%, a aasa BepxHero - 100%, To
peryjvpoBaHue OyJeT peasM30BaHO BO BCeM JMana3oHe — OT HyJA [0 IOJHOIO CeTeBOro
HaInpsKeHHUs.

JluckpeTHOCTb perysimpoBanus coctapiset 0,1%.

3aZlaHNe 3Ha4eHU I HUXKHEr0 U BEPXHETO Npe/ie/oB peryaupoBaHus s ¢pa3oBoro MeTosa
OCylIeCcTBJIsIeTCs MporpaMMupoBanueM oyHkuun F15 v F16; ( cM. nyHKT 7).

3.11.4 PexX¥M OorpaHvYeHUd TOKa

Perysatop MoxeT paboTaTb B peXUMe OrpaHHWYeHUs TOKa, B KOTOPOM CHCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKH H3MeHsdeT YIpaBJsdwllee BO3JeUCTBHe HAa TUPUCTOPBI TaKHUM
06pa3oM, YTOOBI TOK Harpy3Ku He NMpPeBbICUJ 33JaHHOe 3HaueHue. JlaHHas QyHKIUS I03BOJISET

12
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TOYHO OrPaHUYMBAThb MYyCKOBble TOKU Ha YpPOBHE He 00Jibllle HOMHHAJIbHOrO, TEM CaMbIM
u3beraTb cpabaTbhlBaHUs 3alUT OT KOPOTKOTO 3aMblKaHUSl M Meperpysku. PyHKUUs
BKJIIOYAETCA U OTKJ/IIOYAEeTCs NPOrpaMMUpPOBaHueM ycTaBku F17, a BeluM4yrHa MaKCHUMaJbHOTO
TOKa 3ajiaeTcs yctaBkou F22( cMm. nyHKT 7). [locko/ibKy cxeMa coejMHEeHHUs] Harpy3ku — "3Be3ja”
WM "TpPeyrojibHUK’, TO peryJsTop He MOXeT OrpaHUYMBaTb TOK B KaxZoH d¢ase, OH
OorpaHHWYMBaeT JHIIb CpeJiHEee 3HayeHHUe, paccuuThbiBaeMoe Kak Icp=(la+Ib+Ic)/3. PeanbHoe
3HaYeHHWe TOKa B KaxkJoW ¢asze MOXKeT OTJAMUYaTbhCid OT Icp B 3aBUCMMOCTU OT BEJUYUHBI
HebaslaHca HanpsikeHUH $a3 U Harpy3oK.

3.11.5 PexyM cTabUJIM3aLUU TOKA

PerysaTtop MoxeT paboTaTb B peXHMe CTabWJM3alMM TOKAa, B KOTOPOM CHUCTeMa
yIpaB/eHWs] aBTOMAaTHU4YeCKH HU3MeEHseT YIpaBJsioliee BO3JEWCTBHE HAa THUPUCTOPbl TaKUM
06pa3oM, 4TOObl NOAAEPKUBATh TOK Harpy3kKu Ha 3aZlaHHOM ypoBHe. TOUHOCTb CTabU/IM3aLUU
ToKa - 2% OT HOMHMHAJIbHOTO TOKa pPEryJsTopa, BpeMs CTabWIM3alMU TOKA IMPU CKadKe
CeTeBOT0 HalpsKeHUs WM Harpy3ku Ha 10% - 2.3 cek. CurnHasn 3asaHus oTob6pakaeTcs B
aMmrnepax, Hanpumep I3 = 27 A. OyHKLUMA BK/IOYAETCI U OTK/IOYaeTCcsd NPOorpaMMHUPOBaHUEM
yctaBkd F17, a BeJiIM4MHA MUHUMAJIbHOIO M MAaKCHMaJIbHOTO TOKaA 3aJaeTcd ycTaBkaMu F21 u
F22( cMm. nyHKT 7). TlocKoJibKy cXeMa coeJJMHeHUs] Harpy3Ku — “3Be3/a” Uau "TpeyroJbHUK”, TO
peryssaTop He MOeT CTaOU/IM3UpPOBaTh TOK B KaXKJ0M dase, OH CTabUIM3UpPYET JIUIIb CpefiHee
3HayeHUe, paccuuTbiBaeMoe Kak Icp=(la+lb+Ic)/3. PeanbHOe 3HaueHUe TOKa B KaxkJou ¢asze
MOXXeT OTJIMYaTbCAd OT Icp B 3aBUCHMMOCTH OT BeJIMYMHBI HebajlaHCA HampspkeHUM a3 u
Harpysox.

3.11.6 PexxumM orpaHyMYeHHs HAPAKEHUSA
PerysnsTop MoxeT paboTaTh B peXUMe OTpaHUYEHHSl HANpSKeHUs, B KOTOPOM CHUCTeMa

ynpaB/JeHUs aBTOMaTH4YeCKM HU3MeHsleT yIpaBJsfloliee BO3JeWCTBMe Ha TUPUCTOPbl TaKUM
06pa3oM, 4TOObl BbIXOJHOE HaMNpsiKEHHWE Ha Harpy3ke He NpPEBbICMJIO 3aJlaHHOE 3Ha4yeHHUe..
@QyHKIMSA BKJIKYAETCSd M OTKJ/YaeTCs NporpaMMupoBaHHeM ycTaBku F17, a BeauduuHa
MaKCMMaJIbHOTO HamnpspkeHUs1 3azaeTcd yctaBkod F20( cMm. nyHKT 7). [lockoJsibKy cxeMma
coeJUHEHUSI HAarpy3Ku - "3Be37a” WU "TpeyrojibHUK’, TO PETYJSTOP HE MOXKET OrpaHUYMBATH
HanpshKeHUe B Ka/A0M ¢ase, OH OrpaHUYMBAET JIUIb Cpe/iHee 3HaYeHUe, pacCUUThIBaeMOe KakK
Ucp=(Uab+Ubc+Uca)/3. PeasibHOe 3HaUYeHHe HANPSP)KeHUS B KK 0M pa3e MOXKET OT/IUYAThCS OT
Ucp B 3aBUCMMOCTH OT BeJIMYMHBI HebalaHCa HaNpshKkeHUU pa3 U Harpy30kK.

3.11.7 PexxyM CcTabUJIM3aLUU HAPSXKeHUS

PeryssaTop MoxeT paboTaTh B peXHMe CTaOMJIM3aLMK HANPSKEeHUs, B KOTOPOM CHUCTeMa
yIpaBJeHWs aBTOMaTH4YeCKHM HU3MeHsdeT YIpaBJsdioliee BO3JeWCTBHe HAa THUPUCTOPbl TaKUM
o6pa3oM, 4yTO6GbI MOJJEpPKMBATh HANpPSPKEHHE HAa Harpyske Ha 3aJlaHHOM ypoBHe. TouHOCTBb
cTabuan3al My HanpskeHUs — 2% OT HOMHUHAJIBHOTO HaNps)KeHUs CeTH, BpeMs CTabuJIN3aluu
IpU CKayKe CeTeBOr0 HampspkeHUs WIM Harpysku Ha 10% - 2.3 cek. CurHan sajaHus
oToOpakaeTcsa B BoJibTax, HanpuMep U3 = 150 B. ®DyHKuus BKJIHOYAETCd U OTKI/IOYAETCS
nporpaMMHMpoBaHveM ycTaBku F17, a BeJMYMHAa MHUHHUMaJbHOTO U MaKCUMaJbHOTO
HanpspkeHUM 3azaetrcs yctaBkaMu F19 u F20( cM. nyHKT 7). [locko/sbKy cxema coefUHEHUS
Harpysku - “3Be3fid” WIM "TPeyrojibHUK’, TO pEryjasaTop He MOXeT CTabUJIM3UPOBATh
HanpspkeHWe B KaKJoM ¢ase, OH CTabU/IM3UpyeT JIMIIb CpeJjHee 3HAaYeHUe, pacCUUTbIBaeMoe
kak Ucp=(Uab+Ubc+Uca)/3. PeanbHOe 3HaueHUe HANpSHKEHUS B KaxAoh ¢ase MOXKeT
oT/in4aThbcs oT Ucp B 3aBUCUMOCTH OT BeJIMYMHBI HebaslaHca Hanps)KeHUH ¢pa3 U Harpys3ok.
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3.11.8 PexxyM orpaHyMYeHUsd MOIIHOCTU

PerynsaTop MoxeT paboTaTb B peXUMe OTPaHUYEHUS MOLIHOCTH, B KOTOPOM CHCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHsdeT YIpaBJsdwllee BO3JeUCTBHEe HAa TUPUCTOPBI TaKHUM
00pa3oM, 4YTOOBI BBIXOJHAsd MOIIHOCTb B Harpy3ke He IIpeBbICUJA 3aJjaHHOe 3Ha4deHHe..
DyHKIMA BKJIOYAETCA U OTKJ/IKOYAEeTCHd MNporpaMMuUpoBaHueM ycTraBku F17, a BesmyuHa
MaKCMMaJIbHOM MOIIHOCTH 3ajaeTcsd ycTaBkor F24( cm. nyHKT 7). IlockosibKy cxeMma
coe/JUHEHUSsI HAarpy3Ku - "3Be37a” WU "TpeyrojibHUK’, TO PETYJSTOP HE MOXKET OrpaHUYMBATH
MOILHOCTb B Ka)KJ|0M da3e, OH OorpaHUYMBAET JIMLIb CpeJiHee 3HaUYeHHUe, pacCIMThIBaeMoe Kak
Pcp=(Pab+Pbc+Pca)/3. PeasibHOe 3HaYueHHE MOIHOCTU B KaXKJ0U daze MOXKET OTIUYATHCH OT
Pcp B 3aBMCMMOCTH OT BeJIMYMHBI HebalaHCca HaNlpsi>keHUH a3 v Harpysok.

3.11.9 PexxuM cTabuIM3allMd MOLHOCTH

Peryasitop MoxeT paboTaTh B peXMMe CTAOUJIM3alUM MOIIHOCTH, B KOTOPOM CHCTeMa
ynpaBJeHUs] aBTOMaTHU4YeCKHW H3MeHsIeT yIpaBJsiiolllee BO3JEWCTBME HA TUPUCTOPbl TAKUM
06pa3oM, 4YTOOBI MOAAEP>KUBAThb MOUIHOCTb B Harpy3ke Ha 3aJlJaHHOM ypoBHe. TOYHOCTb
CTabUIM3al MU MOLHOCTH — 4% OT HOMHHAJIbHOM MOLHOCTH PEryJsTOpa, BpeMs CTabUIM3aL U
IpU CKayKe CeTeBOr0 HaMpshKeHUs Wiau Harpy3dku Ha 10% - 2.3 cek. CurHan 3ajjaHusd
oTobOpaXkaeTcsl B KMJIoBaTTax, HanpuMep P3 = 10,0 kBT. ®yHKIMSA BKJIIOYAETCI U OTK/IIOYAETCS
nporpaMMypoBaHueM ycTaBku F17, a BeJiMuMHAa MUHUMaJbHOW U MaKCHMMaJIbHOM MOIIHOCTEN
3apaetca yctaBkamu F23 u F24 ( cm. nyHkTr 7). [locko/lbKy cxeMa CcOeJUHEHUs] Harpy3Ku -
"3Be3/1a” WM "TPeyrosibHUK”, TO PEryasaTop He MOXeT CTaOUJIM3UPOBATh MOUIHOCTb B KaX/I0M
¢dase, OH cTabUIM3UPYET JUILIb CPeJIHEE 3HAUYEHUE, paccuuTbhiBaeMoe Kak Pcp=(Pab+Pbc+Pca)/3.
PeasnbHOe 3HaueHUe MOIIHOCTH B KaxA0H paze MOKeT OT/IUYATbCA OT Pcp B 3aBUCUMOCTH OT
BeJIMYMHBI HebaslaHca Hanpsi>keHUH $pa3 U Harpy3ok.

3.12 MeToz nponycka NepruoJioB
MoiHoCTb, BbljiesisieMasi B Harpy3ke, peryJiMpyeTcsl 3a CieT U3MeHEeHUs 4ucJa NePUo0B

CEeTEeBOr0 HANpSKeHUs, B Te4yeHUe KOTOPbIX OTKPBITbl TUPUCTOPBL. PopMa BBIXOAHOTO
HanpsKeHUs NpUBeJieHa Ha PUCYHKe 3.5

LA
VU

PucyHok 3.5 BeixoZjHOe HanpsiKeHHe NP peryJIMpoBaHUU METO/I0M IIPOIyCKa epruo/0B

JlocToMHCTBa MeToa:

A) He BHOCUT rapMOHUYECKUE HCKAXKEHUS B CETh;

B) HeT moTpeb6JieHUsI peaKTUBHOW MOILIHOCTH, cos (@ = 1 ( mpu aKTHUBHOM XapaKTepe
HarpyskKHu).

HepocraTku MeTona:
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A) He NOAXOAWUT JJis peryJMpOBaHUsS TeMIepaTypbl MaJIOMHEPLHUOHHBIX HArpy3ok U
YPOBHS IPKOCTH CBEYEHH s JIaMI HaKa/IMBaHUS;

B) He pekoMeHAyeTcsl IPUMEHSATD AJ151 aKTUBHO-UHAYKTHBHOM HarpysKuy;

B) B ceTH BO3MOXHO MOSIBJIEHME CKAYKOB HaNpsDKEHUSs], 0OYCJIOBJEHHBIX COpPOCOM U
HabpocoM Harpy3ku( pnkep-adpdekT);

[) npu ompejesieHHbIX YCIOBHUAX B CeTH BO3MOXHO IOSIBJIeHHME CyOrapMOHWYeCKUX
cocTaBJsAlOIIMX( 4YaCTOThI KOTOPbIX MeHbIe 50 I'n).

[Ipy ucnosb30BaHUM 3TOTO MeTOJA MOIIHOCTb, BbljeJisieMass B Harpyske, MNpsIMoO-
NpONOpLOHAJbHA BeJIMUMHE CUTHAJIA 3aJaHuS.
Pa6ouuii [UKJ IpeACTaBJIEH HUXKe Ha pUCyHKe 3.6:
A PBbix
100%

Max

Min

MM —
CwrHan 3agaHua

e

Komanpa “"Pabota”

0 -

PucyHok 3.6 Pabouuii UK/ IpU peryJiMpoBaHUU MeTO/0OM MPOMycKa eEPHUOI0B

[Tocne momayu KoMaHAabl “PaboTa” B TedyeHHe BCero TEXHOJIOTMYECKOTO IIMKJIAa BbIXOJHas
MOIIIHOCTb, BblZleJisieMasl B Harpyske, U3MeHsSeTCs B COOTBETCTBHUU C CUTHAJIOM 33JlaHUsI B
Jiuana3oHe Mexay 3HaueHUussMu Min u Max.

CurHaJs 3a/]JaHus 0TOOpaXKaeTcs Ha JUCIIee B IpolleHTaX, HanpuMep P3=55%.

3.12.1 YcTaHOBKA BpeMeHH LIMKJIa PeryJaMpoBaHud
Bpemsa 1njuk/a peryJiipoBaHUs MOXKHO YCTAaHOBUTH MPOrpaMMHO B mnpefesax oT 1 go 10

CEeKyH/J myTeM nporpaMMupoBaHueM GyHKIUM F26( cM. TyHKT 7)
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3.12.2 HuxxHYe ¥ BepXHUe IIpeJieibl PeryJIUPOBaHUSA

HuxHUM 1 BepxHUU mpejesbl peryJupoBaHUsA COOTBETCTBYIOT 3HaYeHUsAM Min u Max Ha
pucyHke pabodero nuksaa 3.6. 3ajaHUe 3HAYEHUW HIKHEr0 W BepXHEro ImpejesoB
peryJiMpoBaHUsl MNpPHA peryJUupoBaHUM MeETOJOM IPONyCKa MepUOJ0B OCYLeCTBJAETCA
nporpaMmMmupoBaHueM GyHkiui F27 u F28 ( cMm. nyHKT 7).

JlMcKpeTHOCTb peryiipoBaHus coctasisieT 0,5%.

3.12.3 PexXuM orpaHU4YeHud MOLHOCTHU

PerynsTop MoxeT paboTaTb B peXUMe OTrpaHUYEHHS MOLIHOCTH, B KOTOPOM CHCTeMa
ynpaB/JeHUs aBTOMaTH4YeCKM HU3MeHsleT yIpaBJdlollee BO3JeWCTBMe Ha TUPUCTOPbl TaKUM
o6pa3oM, 4YTOObl CyMMapHasi BbIXOZHAasl MOIIHOCTb B Harpy3ke He MpeBbICMJA 33aJaHHOe
3HayeHue. OyHKIUSA BKJIOYAETCS NMyTeM NpucBoeHUss pyHkuuu F17 3HayeHus paBHOro 5, a
BeJIMYMHA MaKCUMaJIbHOW MOIHOCTH 3a/iaeTcs ycTaBkou F30 ( cM. myHKT 7).

3.12.4 PexxyM CTabUJIM3aLUU MOIIHOCTHU

Perysnatop MoxeT paboTaTb B peXMMe CTAaOW/IM3allMM MOILHOCTH, B KOTOPOM CUCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHseT YIpaBJsdwpllee BO3JeUCTBUe Ha TUPUCTOPBI TaKUM
06pa3oM, YyTOObI NOAJAEPKUBATb CYMMapHyl MOILHOCTb B Harpy3ke Ha 3a/JlaHHOM YpOBHe.
To4yHOCTh cTabu/IM3aLUM MOLIHOCTH - 4% OT HOMMHAJbHON MOIIHOCTH pPeryJsaTopa, BpeMs
CTabWJIM3alMM NPU CKauyKe CeTeBOro HampspKeHUs WM Harpys3kd Ha 10% - 2.3 cek. CurHan
3a/laHus oToOpaXkaeTcsl B KUJoBaTTax, HanpuMep P3 = 10,0 kBt. ®yHKIMS BK/IOYAETCA NyTeM
npucBoeHus ¢yHkiuu F17 3HauyeHUs1 paBHOTO 6, a BeJIMUMHA MUHUMAJbHOM W MaKCUMaJIbHOU
MoLHOCTeH 3a/jaeTcsa yctaBkaMu F29 u F30 ( cM. nmyHKT 7).

3.13 Bbi60p THIA HArPY30K

PerysaTtop uMeeT BO3MOXHOCTM BbIOOpa THINA HArpy3kd — aKTUBHOM WJIM aKTHBHO-
MHAYKTUBHOU. Bh160Op ocCylecTBsieTCsl porpaMMupoBaHueM pyHKUuU F8( cM. myHKT 7)

[Ipu Bbi6Ope F8=1( akTUBHO-UHAYKTHBHAs Harpys3kKa):

- npu ¢pa3oBoM cnocobe ynpasieHusi( F7=0) perysnarop caBuraet UMNyJibChl yIpaBieHUs
TUPUCTOPAMHU OTHOCHUTEJIbHO MOMEHTAa IepexoJa 4Yepe3 HOJb CETEBOr0 HaNpsKEHUs
onpe/ieJleHHbIM 06pa3oM, YTOObl ONTHUMHU3UMPOBAThb PEryJMPOBOYHYI0 XapaKTEepPUCTHUKY IOJ
aKTUBHO-MHJAYKTHUBHYI Harpysky. PekoMeHJyeTcs ycTaHaB/JMBaTb 3TOT peXUM MpHU
MO/ KJIIDYEHHUU HArpPy3KU ¢ KoapduuueHToM MouHOCTU MeHee 0,8, HanpuMep TpaHchopmaTop
Ha X0JIOCTOM XOJy, 3JIeKTPOABUTaTe U U T.N. Ec/iu ke Harpyska — akTUBHas, HO NOAKJII0UYeHa BO
BTOPUYHYI0 O6MOTKY TpaHcdopMaTopa, TO yalle BCEro TaKyl HArpy3Ky MOXHO OTHECTH K
YUCTO aKTUBHOU( cos ¢u >= 0,9), mo3ToMy BbIOOD peKUMa aKTUBHO-UHAYKTUBHOW HAarpy3Ku He
TpebyeTcsl.

- NIpU peryJupoBaHUU MponyckoM mepuoaoB( F7=1) pexuM aKTHBHO-UHAYKTUBHOU
Harpyskd peKOMeHJyeTCsl YCTaHaBJMBaTb B CJydyae MOAKJIOYEHUS Harpy3ku 4yepes
TpaHchopmaTtop. B 3ToM ciydae npu F8=1 perysndatop cHavaJja NJIaBHO B TedeHHe CEKYH/bl
yBeJMYUBAET HANpPsSDHKEHUE OT HyJs [0 IMOJHOrO CETEBOro, IocJje 4ero yke COOGCTBEHHO U
HayMHaeTCcs peryJyMpoBaHMe NPOINYCKOM NepHoJoB. 3a cyeT IJIABHOIO CTapTa yZAaeTcs
u36exaTb 6POCKOB TOKAa HaMarHU4MBaHUsl TpaHCcOPMATOpPa, BCIJIECKA CETEBOTO HAMpPsKEHUs,
cpabaTblBaHUA 3alUTHI OT KOPOTKOI'O 3aMbIKaHUS.

3.14 3anuch B 1aMATh 3aBOJICKMX HACTPOEK.

PerynsaTop uMeet crneruaibayo GyHKIU0 FO8( cM. myHKT 7), NpU COXpaHEHUU B MaMATH
KOTOpPOU 3HayeHUs1 paBHOTO 1, Bce MOJIb30BaTe/bCKHME YCTAHOBKM CTUPAIOTCH, @ HA UX MECTO
3aMNKMCbIBAIOTCS 3aBO/ICKME 3HAaYeHUSI QYHKIUM.
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3.15 3amuThl
B perysisiTope peasii30BaHbl CJeyIOIIHe BUbI 3aIUT:

A) 3amyTa OT KOPOTKOrO 3aMbIKaHUSl peryJjasaTopa sABjsfeTcd Ay6JUpOBaHHOW U
obecrnieyrBaeTCs JBYMs CII0CO6AMU: 3JIEKTPOHHBIM U 3alllUTa aBTOMaTU4YECKUM BBIKJIIOYaTeeM
QF1. DJsekTpoHHas 3alMdTa peanu3yeTcs NMyTeM ObICTPOW 06pabOTKHM MHUKPOIPOLECCOPOM
CUTHAJIOB, MOCTYNAKILMX OT JAaTYMKOB TOKa. [Ipy mpeBbIIEeHUA MICHOBEHHOTO TOKAa 3HAa4Ye€HHUA
3*lHOM mNpPOUCXOAUT CHATHE YNpPABJAKLMAX HMIYJbCOB € TUPUCTOPOB, a Ha JuUCIlee
O0TOOpa)kaeTcsl COOTBETCTBYMOLee coobileHWe. B ciydyae HecpabaTblBaHUs 3JIeKTPOHHOMN
3alUThI( MO MpPUYMHE BHYTPEHHEN HEWCHPAaBHOCTU WM CcOOEe HACTpPOeK) HNPU KOPOTKOM
3aMbIKaHUHM Harpy3Ky 06ecTOYMUT aBTOMaTH4YeCKUH BbiKIoyaTeb QF1.

B) 3amuTa 0T neperpysku THUPUCTOPOB IMpeJHa3HayeHa [ COXpaHEHHUs
paboTOCIOCOOHOCTU THUPUCTOPOB NpPU JJUTEJBbHOM Ieperpy3ke TOKOM, IpeBbIIIAOLIEM
HOMMHa/IbHOEe 3HayeHHe TOKa peryadaropa. 3aliuTa dBjsgeTcd JyOGJUPOBAaHHOM U
obecrieyrMBaeTCs JAByMs CIIOCOOAMM: 3JIEKTPOHHO U aBTOMAaTH4YeCKUM Bbikwo4daTeseM QF1.
Mukponpolueccop HelpepblBHO HM3MepsieT TOKM HAarpy3Kd M HaKallJIMBaeT 3HayeHUe BpeMs-
TOKOBOTO HMHTerpajla M CpaBHMBaeT ero C yCTAaBKOM, NPU INpEBbIIIEHUU KOTOPOM CHUMAET
MMIYJbChbl YIpaBJeHHUS1 C THUPUCTOPOB U OTOOpa)kaeT Ha JUcIJiee coobuieHue. PaboTa
perysiaTopa 6J0KMpyeTcs Ha 3 MUHYTBI, IOCJIe Yero OH NepexoJUT pexuM “'oTOBHOCTL” ecu
nojaHa komauza “Cromn”.

[leperpy3o4yHas cnoco6HoCTb perysasaTtopa: [ = 1,5 Inom - 10 cek, [ = 1,25 [Hom - 30 cek, [ =
1,1 InoMm - 60 cek. B ciiyyae HecpabaTbhIBaHUS 3JIEKTPOHHOM 3aIIUThI( 0 NTPUYHMHE BHYTPEeHHEHN
HEUCNPABHOCTH WJIM cOOe HAaCTPOeK) TUPHUCTOPbl 3aLUILAITCA OT Ieperpy3Ku TeNJOBbIM
pacuenuTeseM aBTOMaTU4YeCKOro BbikatodaTesasa QF1.

B) 3ammuTa oT meperpeBa pajuaTopa obecneyrMBaeTCsl BCTPOEHHbIM TeMIlepaTypHBIM
JlaTYMKOM, KOTOpPBbIA HeNpepblBHO ONpallMBaeTc MUKpolpoleccopoM. [lpenenbHas
TeMnepaTtypa pasauatopa - 80 C. I[locne cpabaTbiBaHMs 3alMThl paboTa peryasaTopa
OJI0KMpyeTCcs [0 OXJaKAeHUs paauaTopa Ao TeMmnepaTypbl 60 C, mocse 4yero BbIK/IHOYAKTCA
BEHTUJIATOPbl OXJAXKAEHUS U PeryjasaTop nepexoauT pexuMm ‘[oToBHOCTB”, ecid mojaaHa
koMaHga “Cromn”.

[) 3amiMTa OT HECHMMETPHUM BBIXOJHBIX TOKOB fIBJISETCA 3JIEKTPOHHOM. 3aliydTa MOXeT
ObITh BKJIIOYEHA WM OTKJIYeHa NyTeM nporpamMMmupoBaHus GyHkuuu F93( cMm. myHKT 7).
3amuTa cpabaTbiBaeT NPU BbINOJHEHUHU CIeAYIOIHUX YCIOBUM:

- cpeHe apudMmeTudeckuit Tok ¢pa3 Icp = (Ia + Ib + Ic) / 3 6osbue 10% HOMUHAJIBHOTO
TOKa [ HOM peryndaTopa;

- OIMH WJU 00Jiee TOKOB Harpy3ku oTsin4aeTcs oT Icp Gosiee yueM Ha 20% B TeueHUe
BpeMeHHU 5-15 cekyH.

HecruMMeTpusl BBIXOJHBIX TOKOB MOeT ObITb 00YCJI0BJIeHa MOBPeXJeHUsIMU B HarpyskKe,
HanpuMmep, neperopaHueM TIHoB, 06pbIBOM Harpy304HbIX IPOBO/OB U T.II.

/1) KoHTposib mojk/a04eHUs] Harpyskd M TeCTUPOBaHHE TUPUCTOPOB Ha BHYTpeHHee
KOpPOTKOe 3aMblKaHMe OCYLIeCTBJSEeTCS CUCTeMOW ynpaBjeHHUs B pexrMe “['OTOBHOCTB”; B
pexxuMe “PaboTa” faHHad 3aljUTa He aKTHBHA. 3alyMTa MOXET ObITh BK/JIIOUEHA UJIU OTKJIIOUYEHA
nyTeM nporpaMMupoBaHus GyHKIUK F91( cM. nyHKT 7).

E) KOHTpOJIb HampsbKeHHUS CUJI0BOM CETH OCYILEeCTBJISIETCA 3JEeKTPOHHBIM CHOCOOOM.
3amuTa cpabaTblBaeT B Cjy4yae OTCYTCTBHS OJHOW WJIM HECKOJbKUX $a3 WIM B Clydyae HUX
“cniunaHuAa”. 3aliuMTa MOXeT ObITh BKJIIOYEHA WJM OTKJIOYeHa IyTeM NpOorpaMMHpPOBaHHUA
¢yuknuu FO2( cM. nyHKT 7).

3.16 HacTtpo#ku
B perysisiTope npeycMOTpeHa BO3MOKHOCTb HACTPOMKU:
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A) HsmeHeHue mnopora cpabaTbiBaHUSI 3alUTbl OT KOPOTKOrO 3aMbIKaHUS MO>KHO
npousBecTu pe3uctopoM R3 B sieBoM BepxHeM yruay miaaTel TPM-ZVEL A5. W3HavasbHO Ha
NpeANpUSITUNA U3TOTOBUTEJIE YCTAHOBJIEH OPOT cpabaThIBaHUSA M0 aMIIMTY/e oKoJio 3*[H, rae
[H - HOMUHaJIBHBIA TOK peryJsaTopa. B 3ToM e JieBOM BepxXHeM YIJy IJIaTbl UMEKTCA [Be
KOHTpoJibHble Touku “K3”. HampsbkeHue, u3aMepeHHOe MeX/Jy 3THMH TOYKAMH, ONpejiessieT
yCTaBKy cpabaTbiBaHUs 3au[UThl o0 K3. O6bIYHO 3TO HaNpsKeHUe COCTaBJisgeT okoJio 2 B. [Ipu
HEOOXOJUMOCTU YyBEJUYUTb YYBCTBUTEJNbHOCTb CpabaTbIBaHUS HYXHO I3TO HaNpsKeHUe
YMEHBIIUTD, AJI Yero roJ0BKy peryJrupoBOYHOTO pe3ucTopa R3 Hy»KHO noBOpayMBaTh NIPOTUB
4YacoBOW CTpeJiKe, AJis 3arpy0JieHUs1 — HaoO60pOT HampshkeHue ycTaBkM K3 yBenudyuTh u
NIOBOpa4YMuBaTh roJI0BKY R3 1o 4acoBou cTpeJike.

[IpuHUMas pelieHHe O HEOOXOJMUMOCTH M3MEHEHUs HACTPOMKH 3alUThl OT KOPOTKOIO
3aMbIKaHUs4, cieyeT IPUHUMATh BO BHUMAaHUE:

- IpY HampsDKeHHe YCTaBKM Bblille 2,5 B 3auuTa MoeT 6bITh MOJHOCTBIO BbIBeJIeHA U He
cpabaThIBaTh BOOOIILE;

- ObIBaeT cuUTyalus, Korja 3aumura oT K3 cpabaTbiBaeT mnpu [IeHCTBYIOIIEM TOKE,
M3MEpPEeHHOM KJiellaMH, MeHblleM 4yeM [H. JTO He 06s3aTe/JibHO TOBOPUT O HENPaBUJbHOU
3aBOJICKOM HaCTpOMKe 3aljdThl, MOTOMY YTO 3aljdTa CpabaTbIBaeT MO aMILIUTYAHOMY(
MTHOBEHHOMY) 3HAa4€HUIO TOKa, a He JieWCTBYILeMy. JTO 4Yalle TOBOPUT O TOM, UTO BEJUKO
aMIIMTYAHOe 3HayeHUe Toka( Nuk-dakTop). [lonbiTKa 3arpyobUTh UM MOJHOCTbIO OTK/IOYHUTD
3amuTy oT K3 MOXeT mpuBeCcTHM K BBIXOJY THUPUCTOPOB U3 CTPOS - BeJb OHM JOMNYCKAKT
HEKOTOpOe TMpeJie/ibHOe 3HayeHWe MTHOBEHHOrO0 TOKa, a 3aBOJCKas HacTpoMKa Kak pas
npejycMaTpUBaeT cpabaTblBaHUE 3alUTHI /IS HENPEBbIIIEHUS 3TOTO Npe/ebHO-A0NyCTUMOT0
3HaYeHUs. B 3TOM ciydyae U3roTOBUTE/Ib UMEET MPaBO OTKa3aTh B OeCJIaTHOM FapaHTUHHOM
00CY>KUBaHUU.

B) IllokasaHusi [JaTYUKOB TOKa. B ciyyae, ecid TOKM, H3MepeHHble (QaKTHYECKHY,
pacxoAsTcs C JaHHbIMU, 0OTOOpakaeMbIMHU Ha JJUCILJIEE, MOXKHO IPOU3BECTU UX MOACTPOUKY. [
NO/JICTPOMKM MOKAa3aHUM AATYMKOB TOKa CIYKAaT peryJupoBouHble pe3uctopbl R35, R36 u R37,
pacrnosiokeHHble B JieBOM BepxHeM yriy miaTel TPM-ZVEL AS5. Pe3uctop R35 oTBeuaeTr 3a
NoKa3aHUs AaT4yuKa Toka no ¢ase A, R36 - no ¢paze B, R37 - no ¢paze C cooTBeTCTBEHHO.

[IpuHUMas pelieHUsT 0 HEOOXOJUMOCTH HACTPOWMKU NMOKA3aHUH JATUMKOB TOKa CAefyeT
MMEeTb B BUAY cieaytoiiue GaKTophI:

- JaTYMKA TOKa MMEIOT HEKOTOpPYI HayaJbHyl0 30HY HEYYBCTBUTEJbHOCTU U
HeJIMHeHMHOCTH. [Ipyu Toke, paBHOM MeHee 10% HOMHHAJBHOIO TOKA PEryJAaTOpa, NOKa3aHUA
JlaTYMKOB TOKA MOTYT ObITb HEJOCTOBEPHBI WJIMU BOOOILE HYJIEBBIMH, HO 3TO HE TOBOPHUT O
HEUCNPAaBHOCTHU WJIM HEBEPHOU HACTPOMKe; IPU YBEJIMUEHUU TOKA, TOKAa3aHUs BXOAAT B HOPMY;

- Ui HW3MepeHHUs TOKa HYXXHO HCIOJIb30BaTh KJeELlHd, CIOCOOHble U3MepsATh
Cpe/lHeKBaJjpaTUYHOe 3HaYeHUe ToKa. Ha Takux kJjemax gosnkHa 6bITh Hagnucb TRUE RMS(
HWCTHHHOE CpeAHeKBaZjpaTUuHoe 3HaudeHWe). Kiemu, He usMmepsiomue TRUE RMS, MoxxHO
VICIIOJIb30BaTh TOJBKO NPU CHHYCOUJAJIbHOM TOKe, a INPU HECHHYCOWJAJBbHOM TOKe TaKue
KJely MOTYT JaTh NOTrpPelHOCTb usMepeHus Ao 50%. PekomeHayeTcsa ucnosib30BaTh Kiely
¢upmel "Fluke” nnu “Appa”;

- HACTPOWKY MOKa3aHUW JaTYMKOB TOKA ONTUMaJbHO NPOU3BOLUTH NIPU TOKe paBHOM 60-
80% OT HOMHHAJIbHOTO TOKA PeryJsaTopa;

- HeBepHasl HacTpoWKa MOET NPUBECTH K HEKOPPEKTHOMY CpabaTbIBaHUIO 3aUIUT OT
neperpy3kd WJIM KOPOTKOTO 3aMblKaHUSI - JIMOO CJAMIIKOM 4YacToe KW He0OOCHOBAHHOE
cpabaTbiBaHME JIN6O HA0OOPOT OTCYTCTBHE UJIM CIMIUIKOM Me/JIeHHOe cpabaThiBaHUs. B ciy4dae
BbIXOZIJa U3 CTpPOA peryJsaropa MO0 MNpPUYMHE HEBEPHOM CaMOCTOATEeJbHOM HAaCTPOWKHU
noTpebuTesieM, HW3rOTOBUTE/Nb MMeeT TMpaBO OTKa3aTb B OeClJIaTHOM TapaHTHUHHOM
00CTY>KUBaHUU.
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B) [IlokasaHus HampsbKeHUs Ha JUCIUIee MOXHO B  HeOOJIbIIUX Mpejesax
NOJAKOPPEKTHUPOBATh C MOMOUIb0 pe3ucTopoB R7-R9 Ha HmxHed muate TPM-ZVEL A6. R7
OoTBeyaeT 3a MokaszaHus HanpspkeHuss Uab, R8 - Ubc, R9 - Uca cooTBeTcTBeHHO. ['0JI0OBKU
peryJIipoBOYHbIX pPE3UCTOPOB JAOCTYNHbI C IMpPaBOM CTOpPOHbI IJaThl. [Ipyu wH3MepeHuHU
HanpshKeHUs1 Heo6X0JUMO UCI0Jb30BaTh MPUGOP, CIOCOOHBIN U3MEPSTh CpeJHEKBaZpaTUYHOE
3HaYeHUWe HanpsbkeHWs. Ha Takux mpubopax gosmkHa 6bITh Haanuch TRUE RMS( ucTuHHOE
cpeiHeKBaJpaTU4YHOe 3HayeHUe). [Ipubop, He usmepswiue TRUE RMS, MoxHO ucnosib30BaTh
TOJIbKO IIpU CUHYCOWJAJIbHOM HAIPSXKEHWUH, a NPU HECUHYCOUJAJIbHOM TOKe TaKuhe KJIelU
MOTYT J1aTh MOTPelHOCTh u3Mepenus o 50%. PekoMeHayeTcs uCMoJib30BaTh Kiaeld GUPMBbI
"Fluke” nnu “Appa”.

[Ipy npoBeseHUM onepanydil MNOACTPOMKHA INOKAa3aHUM Ha JUCIJIee PEKOMEHAYeTCH
bUKCHpPOBaTh PeryJUupyeMyto BeJIJMYMHY Ha JUCILIee, Jisl 4ero Heo6XoAMMO HaXKaTh KHONKY ~®”
NaHeJIU yIpaBJeHUs

3.17 Wcnosib30BaHUE KHONKHU “ABapuiiHOe OTKIOYeHHE”

KHonka “ABapuilHOe OTKJ/IOYeHHe” MO3BOJISIET CHATh HAaNpsDKEHHEe C HarPY3KU B JIOOOM
pexxuMe paboOThbl YCTPONCTBA MPU BO3HUKHOBEHHWM BHEIITATHOM CHUTYalMM, CBSI3aHHOM C
yrpo30¥ KM3HHU [lepCoHaJ/Ia UM opYer UMyL1ecTBa.

KHonka uMeeT pUKcaluio CBOEro MoJa0KeHUs.

B Mozes11X TUPUCTOPHBIX PeryaiTOPOB C HOMUHa/JbHbIM TOKOM 40 u 80 A npu HakaTuu
3TOM KHOINKMU pa3pbiBaeTCs Liellb BCIOMOTATEeJbHOTO MUTAHMS, IPU 3TOM IJIaThl yIpaBJeHUs
06eCTOUYMBAIOTCS ¥ UMIYJIbChI yIIPaBJAE€HHS HA TUPUCTOPHI He NMOAAI0TCS.

Jlis Moziesielt ¢ HOMUHAJIbHBIM TOKOM OT 125 A u Bblllle IPU HaXKaTHUU KHOINKH MOJAETCs
HanpsPKeHWe Ha MeXaHU3M He3aBHCUMOTr0 paclenuTesss CUJIOBOIO aBTOMaTa, KOTOPBIM
OTKJIIOYAETCS U 06eCTOUMBAET HArpysKy.

3.18 Ucnosb3oBanue [THU/]-peryadatopa

Jlis1 ynpaBJieHUs THPUCTOPHBIM peryasTopoM oT [IU/l-peryasTopa He06X04UMO BbIOpaTh
curHas ynpaJieHus 4..20 MA, a1 yero npucBouTb QyHK MU F2 3HaueHue 4.

BHyTpy wmkada npousBeZieHO YACTUYHOE paCK/IOYeHHe Liened NMUTAHUS U YIpaBJeHUs
[IU/l-perysissiTopa corjiacHO cxeMe, IPUBEJEeHHOW B NpuJoxeHUU b. JlaTuuMk TemmepaTyphsl U
nenu curHaausauuu [[U/[-perysisiTopa noTpebUTeNb PACK/IOYAeT CaMOCTOSTENbHO COTJIACHO
PYKOBOJCTBY I10 3KCILJIyaTallUH, KOTOPOEe BXOAUT B KOMILJIEKT IIOCTABKH.

4. Tpe6GoBaHMs 6€30MIACHOCTH.

4.1 PeryndaTop COOTBETCTBYeT JeUCTBYWOIIUM Tpeb6oBaHuaAM “[IpaBus ycTpoucTBa
3JIeKTPOyCcTaHOBOK”,  «[IpaBuMjiaM  TeXHMYeCKOM  3KCIUIyaTallUd  3JIeKTPOYCTAaHOBOK
norpe6uteneii» U «llpaBUn TexHUKU 6€30MACHOCTH IMPU IKCIJIyaTallMM 3JIEKTPOYCTAaHOBOK
noTpebuTesen».

4.2 Jlna paboThl perysasaTopa HCIOJIb3yeTCAd ONacHoe [JJif »KU3HU HanpsbkeHue. [lpu
YyCTaHOBKe peryJ/iiTopa Ha 00'beKTe, a TaKXKe NPU yCTPAaHEHUU HEUCIIPAaBHOCTEN U TEXHUYECKOM
06CIy>KMBaHUM HEOOXOAUMO OTKJ/IIOYUTD PETY/IATOP U NOAKJII0YaeMble yCTPONCTBA OT CETH.

4.3 He AOIIYCKaeTCA MollalaHue BJlIalrdk Ha KOHTAKTbl KIEMMHHWKOB U BHYTPEHHIOK 4YdCTb

mkada. 3anpelnjaeTcs MCNOJIb30BaHUE PETYJSATOPAa B arpeCcCUBHBIX Cpejax C COoZep:KaHHEeM B
atMocdepe KUCIIOT, LieI04el, Maces U T. .

19



"3Bezna InekTpoHuka” www.zvezda-el.ru

4.4 TlopxkirodyeHWe, peryJMpoBKa M TexXHHUYeCKOe OOCIyKHBaHHe peryssTopa JdOJDKHBI
IPOU3BOJUTHCH TOJIbKO KBaJIMQULUHUPOBAHHBIMHU CIeNUaJMCTaM{, U3YYUBIIMMH HacTosllee
PYKOBOZ,CTBO M0 3KCIIJIyaTaLUH.

4.5 Ilpu sKcmjayaTalud U TeXHUYECKOM OOCHYyKMBAaHUU HE00X0JAHMMO CO6J0/laTh
Tpe6oBaHUs «[IpaBuUJ TeXHHYECKOW B3KCILJIyaTallMKd 3JIEKTPOYCTAHOBOK MNOTpebuTeseil» u
«[IpaBuUJ TEXHUKHU 6€30MACHOCTU MPU IKCILJIyaTALU U 3JEKTPOYCTAHOBOK MOTPEOUTEEM».

4.6 Jlns 3a1lUThI 00CIYKMBAIOILET0 IIepCoOHasIa PeryasaTop J0J/KeH ObITh 3a3eMJIEeH.

4.7 PeryiiTop He MOXKeT ObITh MCNOJIb30BaH KaK pa3’beIUHUTE/Ib LIeNU WU U30JIMpylollee
YCTPOUCTBO.

4.8 Ecau ciayyallHas nojada Halpsi>KeHWe Ha HarpysKy IpeacTaB/isgeT ONacHOCTb [JJs
IepcoHa/la Uiu 000PYyZ0BaHUS, TO PeryJsaTop He0oOX04UMO MOAK/IKYATh Yyepe3 NpepblBaTelb,
HanpuMep, KOHTAKTOpP, yIIpaBJ/isieMbli BHEIIHEH CUCTeMOM 6e30M1acHOCTH.

4.9 He pfonyckaeTca paboTa yCTPOMCTBA C KOHJ€HCATOPHOM Harpy3Kou, MOJK/I4YeHHON K
BBIXO/ZY.

4.10 Pabora peryssaTopa CONpoOBOXKJAeTCs BbljeseHHeM Temsa. [l npeaoTBpalleHUs
nieperpeBa, BbIX0/la U3 CTPOs U IpeJloTBpalleHHs NoXKapa Heo6X04MMO:

A) ycTaHaBIMBaTh PEryJsaTOpP Ha HETOPIOYYI0 NOBEPXHOCTh;

B) HeponycTUMO ycTaHaBJIUBAaThb PETyJATOP B IJIOXO BEHTUJIUPYEMBIX MeCTaxX U MeCTax C
BBICOKOU TeMIepPaTypoOr OKPY>Kalollle cpeibl;

B) npu ycTaHOBKe Heo6XoUMO obecnieduTh He MeHee 100 MM cBOGOJHOTO NIPOCTPAHCTBA
10 IepUMETPY peryJsaTopa.

5. MoHTaX Ha 0G'bEKTe.
5.1 CnenyeT yCTaHOBUTD PETYJISITOP HA LITATHOE MECTO Y HAJI€XKHO 3aKPENUTh €ro.
5.2 3a3eMJIUTDb PEryJasATOpP B COOTBETCTBHE C TpeboBaHUsAMHU [1Y3.

5.2 [Ipok/iaApIBalOTCSA JIMHUU CBA3M, Ipe/iHa3HAYeHHble COeJUHEHHUS C MMUTAlolled CeThIo,
Harpy3KoM, yCTPOMUCTBAMU yIIpaBJIEHUS.

5.3 CeueHuHEe CUITOBBIX IIpOBOAOB AOJI?)KHO COOTBE€TCTBOBATL TOKY HAI'PY3KH.

5.4 L[erm AJid 1moJgadru CUTrHaJIOB YyIpaBJIEHUA CleAyeT BbIIIOJIHATbL BHUTBIMH IIdapaMH
IIpoBOJOB C€4YeHHueM He MeHee 0,22 mMM2 c HenocpeaCTBEHHbIM HWX IOAKJ/JIIIOYEHHEM K
yhnpaBJAKIUM KJIEMMAM OJIA KaXXJ0ro CUrHaJsia OTA€JIbHO.

5.5 Ilpy MoHTaxXe NpPOBOJOB HEOOXOAMMO OOEeCHeYuTb HX Ha[eXHbIM KOHTAKT C
KJIeMMHHUKOM PeryJsTopa, [AJs 4Yero pPeKOMeHAYeTCs HX KOHIbI TIIATeJbHO 3aYUCTHUTh HU
00JIyAUTDH UJIK ONPEeCccoBaThb B CTAaHTAPTHble HAKOHEYHHUKH, TUJb3bl, KJ1eMMbl. [logcoenrHeHre
IPOBO/IOB OCYLI€CTBJISIETCS M10J] BUHT.

5.4 He ponyckaeTc Npok/JajKa JHUHUHN YNPaBJAKIIUX CHATHAJOB B OJHOM XXIyTe C
CUJIOBBIMHU IPOBO/IAMH, CO3JAI0IIMMU BBICOKOYACTOTHbBIE UJIM UMITYJIbCHbIE IOMEXH.
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5.5 IlogkiaoyeHrve BHEUIHUX Lened K YCTPOWCTBY  NPOU3BOJAUTCA IO CXeMaw,
npuBeseHHbIM B [IproxxeHuu A.

5.6 [Ipu BbINOJIHEHMU MOHTAQXXHBIX Pab0T HEOOXOJAUMO MPUMEHATDH TOJBKO CTaHAAPTHBIN
VCIIPaBHBIM UHCTPYMEHT.

6. IlepBoe BK/IIOUEHME.

6.1 [lepes; nepBbIM BK/IIOYEHUEM HEOOXO/JUMO BbINIOJIHUTD CJIeAYIOIIME 1eUCTBUS:

A) mpousBecTH MOJKJYEeHHe Mo cxeMe 1, yKa3aHHOW B MPHUJIOKEHUU A, NPU 3TOM B
KayeCcTBe TECTOBOM HAarpy3KU peKOMeHAyeTcCs MOAKJYUTD JlaMIlbl HAKaJMBAaHUS MOILHOCTbIO
100-150 BT;

be3 mnoAk/JH4YEeHHOW HArpy3kKd HEBO3MOXXHO C/JieJlaTb BbIBOJ, O TMPaBUJIbHOW WJIH
HeNpaBUJIbLHOU paboTe peryasTopa.

B)ybenuTbcs B MPaBUJIBHOCTU NOJKJIYEHHS BHEIIHUX LieNell MUTAHUS W yNpaBJeHus,
3a3eMJIEHH S, OTCYyTCTBUM KOPOTKOTO 3aMbIKaHHS Ha BBIXOJE;

B) mnopaTh HampsikeHUe Ha PeryJsTop, IpU 3TOM BCe CBETOAMO/Ibl Ha MepeJHEN MaHe r
mkada J0/KHbI KPaTKOBPEMEHHO 3aropeThCsl U MOTacHyTh, HA Jucijiee B TeueHHe 10 ceKyHJ
JIOJDKHA OTOOPa3UThCA HAAINUCh TEKYIEeH MOJeNU PeryysiTopa U BKIKYAKTCA BEHTUJISTOPHI
oxJaxkaeHus. [lasee Ha Aucnee 0oTOOpPa3sUThCS HaANUCh ‘T'OTOBHOCTB” U TeKylllee 3HAaYeHHE
CUTHaJsa 3ajaHusi( HanmpspKeHUs WM MOINHOCTH, Hanpumep U3=57%, ). 3To o3HadaeT, 4YTO
peryJisiTop roToB K paboTe ¥ NporpaMMHUpPOBaHUIO.

6.2 Ilo yMoJsiuaHHIO, pETyJsATOp HMeeT HACTPOMKU: IMojadya KomaHJbl “Pabora”
OCYIIIECTBJISIETCS MECTHO TyMOJIEpPOM C JIMIIeBOM MAaHeJIU, BbIXOJHOE HAMPS)KeHHEe peryJIupyeTcs
$a30BbIM METOJ0M, CHUTHa/l 33JlaHUsl NOJAeTC BCTPOEHHBIM IIepEMEHHbIM pPe3UCTOPOM.
[lepeBesute Tym6siep “Pabora” B mosoxeHue “Bka” U NpOKpyTUTE PYy4YKy HNEepEMEHHOTO
pe3ucTopa OT OJHOI0 KpaWHero IMOJIOKEeHUS [0 Jpyroro. Y6eauTecb NpPU ITOM, YTO HaA
NOJK/IIOYEHHOW Harpy3ke( JlamMnax HaKa/MBaHHWs) WU3MeHsSeTCsl HalpshbKeHWe B Ipejesax OT
HYJIS1 /10 TIOJIHOTO CETEBOTrO.

7. [IporpamMmMHupoOBaHue.
7.1 BxoJ, B pe>KyUM IpOrpaMMHUPOBaHUA.

[IporpaMMHUpOBaHMEe U MPOCMOTP 3HAYEHUW YCTABOK OCYUIECTBJISIETCS B peXUMe
“IIporpammupoBaHue”. YToObl BOWTHU B 3TOT pPEXUM, HEOOX0AUMMO B pexuMe “T'oToBHOCTB”
KpaTKOBpeMeHHO HakaTb KHomKy “IIporp”, npyu 3ToM Ha AucIjiee KPaTKOBPEMEHHO MOSIBUTCS
Haanuchk “[IlporpamMupoBaHue”, mocje 4Yero B MepBOM CTPOKe HHAUKATOpa OTOOpa3UTCsA
Ha3BaHHUe NnepBou QyHKIUU:

F1 cnocob ynp.

[ToBTOpHOE HaXxkaTHe KHONKU “[Iporp” mpuBeAeT K BO3BpaTy B peKUM “'0OTOBHOCTB”

7.2 Bb160p PyHKIUH.
Haxkumasa kHonku “>” u”’<” B pexxuMe “IIporpaMMupoBaHue”0CyIIECTBISETCS Nepexo] OT
O/ZJHOY HAaCTPOUKHU K [ PYTOM.
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7.3 IlpocMOTp ¥ U3MeHeHUe 3HaYeHUs1 QYHKIUU.

Bbi6bpaB ¢yHKIMIO, 3HaYeHHe KOTOpOW TpebyeTcs MPOCMOTPeTb WJU U3MEHMTb,
KpaTKOBpPEMEHHO HaXXMUTe KHONKY “®”, mpu 3TOM BO BTOPOM CTPOKEe UHAMKATOpPAa 0TOOpPA3UTCS
TeKylllee 3HaueHre QYyHKIMHU, HalpuMep:

F1 cnoco® ynp.
0 - Tymbnep

M3MeHUTh 3HaUYeHHe QYHKIIMU MOXKHO, HAXKMMasi KHOMKH “>" 1 “<”,

Jisi Toro, 4TOOGBl COXpPAaHUTh BbIOpAHHOE 3HAueHUe QYHKIMU, HY>KHO KPAaTKOBPEMEHHO
HaXkaTb KHoONKy “®@”, mpu 3TOM Ha JAucljiee KpPaTKOBPEMEHHO OTOOpa3vTCAd HaJNUCh
“CoxpaHeH0”, 4YTO TOBOPHUT 00 YCHENIHOW 3anucyd 3HauyeHUsT QYHKIMU B MaMATh YCTPOMCTBA.
Jlanee Ha UHUKATOpPe BHOBb OTOOPA3UTCs Ha3BaHUe TeKylled QYHKIUU U CTAHET BO3MOXKHbBIM
HaBUTaLUsA N0 QYHKIHUAM.

Ecnv xe BblOpaHHOe 3HaueHUEe QYHKIUU COXPAHATh He TpebyeTcs, HaXMHUTE KHOIKY
“ITporp.” TekCT BO BTOPOM CTPOKE MHAWKATOPA UCUE3HET, a 3HaueHHe QYHKIUU He COXPAHUTCH,
B 4YeM JIerko y6eJUThCs, IOBTOPHO MPOCMOTPEB 3HaueHHe PYHKIHUH, AJS1 Yero OnsThb HYXKHO

HaXKaTb KHOMKY “@”.

7.4 ®yHKUUU U UX 3HAYEHUS.
[IporpamMmmupyemble QyHKIUU peryasaTopa nepedyrcieHsbl B Tabaune 7.1.

Ta6siuna 7.1 [lporpaMmMupyeMbie GYHKIIUU

®yH- | Haanuce Ha OnucaHue
KA HHAUKATOpEe
dyHkuyu F1-F8 ABIAI0OTCA 06LMMM AJ1s1 BCeX PEXKMMOB
Onpenensier cnoco6 ynpaBjeHUs: KoMaHJa “‘Pabora” mnomaeTca MeCTHO WU
JIUCTAHIITMOHHO
3HayeHHe Hagnucek [TosicHeHue
F1 Croco6 ymp. Komanpa “PaboTta” nojaeTcsi nepeBoJj0M pyKOSITKU
0 TyMb.J1ep “ » “Reph
TyMO6Jepa “PaboTa” B mosiokeHue “Bra
KoMmana “Pa6oTa” mojjaeTcs myTeM 3aMbIKaHHUS KJI€MM
1 JOUCTAHIIUOHHO .
6 ¥ 7 KJ1IeMMHOU K0JIOAKHU X1 nJIaThl yipaBJeHUs]
OnpejiesisieT CUTHAJ yIpaBJIeHUs] BBIXOJAHBIM HANPs?)KEHUEM
3HayeHHe Hagnucek [TosicHeHuUe
CurHaj 3aJlaHus U3MeHAeTCs Ha)kaTHeM KHOIOK “>” u
ll<"
0 KHOIIKU ‘n
HaxkaTue “>” yBesIMYMBaAeT BbIXO/[HOE HATIPSIXKEHHUE
HaxkaTue “<” yMeHbIlIaeT BbIXOJHOE HAMPsXKEHHE
CurHan 3aJjlaHusi HW3MEHSIETCS [OBOPOTOM PY4YKH
nepeMeHHOr0 pe3ucTOopa, pa3MelleHHOr0 Ha JINIEBOU
F2 CHMTHaJ YIIp. P P Pa, pasveric a
1 BCTP.pE3UCTOP MaHeJIy. [TosoxxeHue Mun COOTBETCTBYET
MHWHHMaJIbHOH BeJIMYUHE 33JaHud, IoJ0oKeHue “Makc”
- MaKCHMaJIbHOH BeJIMUMHE 33/JaHHUSL.
CurHas 3a/laHus NOJIaeTCs BHEUIHUM HanpspkeHueM 0-
2 0.10B
10 B
3 0.20 MA CurHaJ 3ailaHud nojiaeTcsd TOKOM ynpanJjeHus 0-20 MA
4 4..20 MA CurHaJi 3a/laHus N0JlaeTCsd TOKOM ynpaBJieHus 4-20 MA
5 BHell. pe3uctop | CurHaj 3aZjlaHusi MOJIAeTCs BHEIIHUM MepeMeHHBbIM
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PE3UCTOPOM. PekomeHayemoe 3HaYeHue
CONpOTUBJIeHHUS 3TOro peauctopa 1..10 kOm
OnpenesisieT NOBeJileHUE PEryJsTOpa IMOCAe MNPONAXKU HAMpsKeHHUs CUJI0BOM CeTH WU
BCIIOMOTaTeJIbHOTO HaNpshKeHUs B pexkuMe “PadoTa”
3HavyeHHe Hagnuch IlosicHeHue
Eciu mpoBas HanpsbKeHUs [JJIMJICS MeHee 2 CeK -
BBIXO/IHOE HaNpsbKEHUME CKAavyKkoM BO3BpallaeTcs Ha

0 BKJIDUEHO NpeXHUU yPOBEHb.

Eciv mpoBan HampspkeHus Juauicsad 0GoJsiee 2 cek -

F3 aBT.BKJI. NPOUCXOJUT aBTOMATUYECKOE IOBTOPHOE BKJIYEHHUE.
Eciu mpoBas HanpsbKeHUs [JJIMJICS MeHee 2 CeK -
BBIXOJIHOE Hampsh>KeHWe CKavyKoM BO3BpallaeTcsd Ha
NpEeXXHUU ypOBEHb.

1 OTKJIIOYEHO Eciu mnpoBan HampspkeHUs JAjdicad 06ojee 2 ceKk -
aBTOMaTUYECKUN TMepe3anycKk He MPOUCXOJUT; UYTOObI
nepedTH B pexxuM “Pab6oTa” HYXHO NoAaThb KOMaHAY
“Cton”, mocJjie 4yero noJiaTb BHOBb KoMaHay “Pa6ora”

OnpepenisieT ycjioBUe cpabaThiBaHUsA 1-ro NporpaMMUPyeMOro peJse
3HayeHHe Hagnuchb [TosicneHue

0 OTKJIIDYEHO PeJie HEaKTUBHO BO BCEX pPeXXUMaxX paboThl
CpabaTpIBaHUE peJie MPOUCXOJUT MPH MEPEXO/E B PEKUM

1 curHaa 'OTOB

F4 1-e pene “T'oToBHOCTB”

2 cenrtas PAEOTA CpabaTbiBaHME peJie MPOUCXOJUT MPHU [ePeXO/Ie B PEXKUM
“Pabora”

CpabaTpIBaHUE peJie MPOUCXOJUT MPH MEPEXO/Ee B PEKUM

3 curHaa ABAPUA | ., p ” p p A p pexoae s p

ABapusi
OnpenesisieT ycjioBUe cpabaThIBaHUSA 2-T0 NPOrPaMMUPYEMOro peJie
3HayeHHe Hagnuchb [TosicHeHue

0 OTKJIIDYEHO PeJie HEaKTHUBHO BO BCEX pPeXXUMaxX paboThl
CpabaTpIBaHUE peJie MPOUCXOJUT MPH MEPEXO/E B PEKUM

1 curHaa 'OTOB

F5 2-e pene “T'oToBHOCTB”

2 cenrtas PAEOTA CpabaTbiBaHME peJie MPOUCXOJUT MPHU MePEXO/Ie B PEXKUM
“Pabora”

CpabaTbiBaHME peJie MPOUCXOJUT MPHU [ePeXO/Ie B PEXKUM

3 curHaa ABAPUA | ., p ” p p a p pexoae B p

ABapus
OnpejensieT ycaoBUe cpabaTbIiBaHUs 3-r0 MPOrPaMMHUPYEMOTO peJie
3HayeHHe Hagnuchb [TosicHeHue

0 OTKJIIDYEHO PeJie HEaKTUBHO BO BCEX pPeXXUMaxX paboThl
CpabaTbiBaHME peJie MPOUCXOJUT MPHU MepPeX0/ie B pEXKUM

1 curHaa 'OTOB

F6 3-e pesne “T'oToBHOCTB”

2 curaan PAEOTA CpabaTpIBaHUE peJie MPOUCXOJUT MPH MEPEXO/E B PEKUM
“Pabora”

CpabaTbiBaHME peJie MPOUCXOJUT MPHU MePEXO/Ie B PEXKUM

3 curHaa ABAPUA | ., p ” p p a p pexoae B p

ABapus
OnpepenisieT MeTOJ PeryJUPOBaHUs BBIXOAHOTO HANPSXKEHHUS
3HayeHHe Hagnuch [TosicHeHue
F7 MEeTO/, per. " =

0 ¢$a3oBbIN ®a30BbIll MeTO/| pETYIUPOBAHUS

1 np.nepuos, MeTo/ peryJinpoBaHUsi IPONYCKOM NEPUOJOB

3ajaeTcs XxapaKTep Harpy3Ky — aKkTUBHas WM aKTUBHO-UHAYKTHBHas.
3HavyeHUe Hagnuch IlosicHeHue
F8 Harpyska 0 aKTHUBHas AkTuBHas Harpyska( cos du >0,9)

1 aKTUBHO-UH/. | aKTUBHO-UHJYKTHUBHas. PeKoMeHJlyeTcsl HCNOJIb30BaTh
JUis Harpy3ku c cos ¢u<0,8 npu pazoBom ymnpaBieHUU(
F7=0) wu pna  Harpy3kd, NOAKJIYEHHOH dYepes
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TpaHcopMaTop, 0OpH yOpaBJeHUHU  [PONYyCKOM
nepuogoB( F7=1)
3ajiaeT mapaMeTphl AJ1s UHAUKALMU B paboyeM pexuMe
0 LLUP WHuKanus TOKOB, HANPSKEHUW U MOIITHOCTEN 1o da3am
1 LU WHuKanus TOKOB M HaNIPsXKeHUH 1o ¢paszam
F9 2 I,P WHuKalnus TOKOB M MOIIHOCTe no ¢aszam
MHAHKANMA 3 U, P WHuKkalnusi Hanpsi>keHU U MollfHOCTe 1o ¢paszam
4 I Wuukanusi TOKoB 1o ¢pazam
5 U WHuKanysa HanpsihKeHUH o gpasam
6 P WHauKanus MOUHOCTEHN 1o ¢pasam
dyukuuu F11-F24 peiicTByIOT npu ¢pa3zoBoM MeToe peryaupoBanusi( yuknusa F7=0)
BpeMs mnJ1IaBHOTO BbIXOJIA HANpsPKeHUS HA 3a/laHHbIA ypoBeHb. /lMana3oH 3HauYeHUU
F11 IJIaBH. yCK
¢yHkuuu ot 0 1o 25 cek c marom 0,1 cek
BpeMsa NJIaBHOTO CHW)KEHUs HaNpHKeHWsA [0 MHUHHMaJbHOrO 3HadeHHA. /[luamasoH
F12 IIJIABH. BBIKJIL. N
3HaveHUH PpyHKIuM ot 0 1o 25 cek c marom 0,1 cek
OmnpepesisieT 3aKOH U3MEHEHUsI BbIXOJAHBIX HAaNPSKEeHUSI U MOIIHOCTU B 3aBUCHUMOCTHU OT
yOpaBJsiollero curHana(mpu ycjJoBUM, 4YTO HaNpsiKeHHe CeTU CUHYCOUJAJbHO, a
Harpyska JIMHelHa)
3HavyeHUe Hagnuceh ITosicHeHue
F14 | per. BenuuuHa
0 U BeixofHOe HampsibKeHUe MNpsAMO HPONOPLHOHAJBHO
CUTHaJy yIpaBJieHUs
1 p BbIXo/iHast MOIHOCTb MPSIMO MPONOPI[MOHAJBHO CUTHATY
ynpaBJieHUs
MuHMMasbHOE 3HaUYeHHe curHaJjia 3ajaHus B %. [luana3oH 3HavyeHud pyHkuuu ot 0% 10
F15 | HmwKH.IIpemen
100%, Ho He 60Jiee 3HaYeHUs dyHKUMU F16. luckpeTHocThb 0,5%
MakcuMasibHOe 3HayeHHe cUurHasa 3a/jlaHus B %. /luanasoH 3HaueHuit pyHkuuu ot 0% no
F16 BepX. Ipeje
100%, Ho He MeHee 3HaueHusa ¢yukuuu F15. luckpetHocTs 0,5%
YnpaBieHUe TOKOM Harpy3kd. PyHKLUSA BKIKOYAET UJIU OTKJIIOYaeT PeXXUM OTpaHUYeHUs
TOKA WJIM CTAOUIM3aLUH TOKa.
3HayeHHe Hagnuch [TosicHeHue
0 OTKJL Pe>xuMbl OrpaHUYeHHUs UK CTaOUIM3AIMU OTKIYEHbI
1 orpaHuyenue I | Bk/lo4eH peKUM OrpaHAYEeHUs TOKA
F17 yIp. TOKOM
2 Crabususanus | | BkOYeH peXuM CTabU/IM3aluy TOKa
3 Orpanuyenue U | BkJloUyeH pexXUM OrpaHAYeHUs1 HANpsSKeHUs
4 Crabuauszanusa U | BkiaodeH pexXuM cTabuan3alniy HanpsiKeHUst
5 orpaHuvyeHue P | Bk/iloueH peXUM orpaHUYeHUsI MOLHOCTHU
6 Crabunuzanusa P | BkyoueH pexuM cTabuarM3aiii MOIIHOCTH
OmpesenseT MHUHHUMajJbHOE 3HAauyeHHEe HaNpshbKeHUs Ha Harpyske B pexuMme
F19 H.npefen U | cTabuin3anuu HampspkeHUs. 3HadeHWe QYHKOUKM He MOXeT IPEBBICUTb 3HAYeHUe
¢yHkuuu F20
OmnpepesisieT MaKCUMaJIbHOE 3HAUYEHUE HAMPSDKEHUS Ha Harpy3Ke B peXKUMe OrpaHuYeHUs
F20 B. npegen U HanpsDKEeHUs] WM CTAaOWJIM3alMU HampspKeHUs. 3HauyeHWe QYHKIUM He MOXKET ObITh
MeHbllle 3Ha4yeHUus: GyHKnuu F19
F21 u. ipeen | OmnpenensieT MUHUMaJbHOE 3HaYeHWE TOKA B HAarpy3ke B peXHUMe CTabW/IM3aluy TOKa.
3HaueHUe QYHKIIMH He MOXKET NPEBbICUTh 3HaYeHUe yHKIUU F22
OmnpepesisieT MakCcMMaJibHOe 3HaYeHUE TOKA B Harpyske B peXXHMe OTpaHUYeHHs TOKa
F22 B. mpefe | WM CTAaOUJIM3alMU TOKA. 3HaUYeHWe PYHKLUU He MOXKET MPEBbICHTh HOMUHAJIbHBIA TOK
perysiTopa U He MOXKeT ObITh MeHbllle 3HaYeHus yHKuuu F21
F23 H. ipesest P OmnpepesisieT MUHUMa/JbHOE 3HaYe€HHE MOIUIHOCTH B Harpy3ke B peXUMe CTaOUJIU3aLUU
MOUIHOCTHU. 3HaueHue QYHKIIUY He MOXKET NPEeBbICUTh 3HaYeHUe yHKIuu F24
OmpesenisieT MakCMMaJbHOe 3HaY€HUE MOLIHOCTH B Harpyske B peXUMe OrpaHHYeHHUs
F24 B. ipefen P MOIIHOCTH WJIM CTAOWJIM3alMU MOIIHOCTU. 3HayeHHue QYHKIMU MOXKET ObITb MEHbIe

3HayeHUs QyHKUMU F23
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®yuknuu F26-F28 neiicTBYIOT IpHU peryJvMpoBaHusl METO0M nponycka nepuogoB( ynkuus F7=1)

OnpezensieT BpeMs OJHOrO LUKJA peryJupoBaHus. /luana3oH 3HayeHUH yHKLUU OT 1

F26 HHICL. per. no 25 cek c marom 1 cex
MuHMMasbHOE 3HaUYeHHe curHaJja 3ajaHus B %. [luana3oH 3HavyeHud pyHkuuu ot 0% 10
F27 | HwxH.nmpenen
100%, HO He GoJsiee 3HaYeHus1 ¢yHKUU F28. luckpetHoctb 0,5%
MakcuMasibHOe 3HayeHHe cUurHasa 3a/jlaHus B %. /luanasoH 3HaueHuit pyHkuuu ot 0% no
F28 Bepx.Ipejes
100%, Ho He MeHee 3HaueHus ¢yukuuu F27. JuckpetHocTb 0,5%
OmnpepesisieT MUHUMa/JbHOE 3HaYe€HHE MOUIHOCTH B Harpy3ke B peXUMe CTaOUJIU3aLUU
F29 H. npenea P
MOIIHOCTH. 3HayeHHe QYHKIMU He MOXKET NPEBBICUTh 3HaueHue ¢yHkuuu F30
OmpesensieT MakCMMaJbHOE 3HaY€HUE MOLIHOCTH B Harpyske B peXUMe OrpaHHU4YeHHUs
F30 B. ipejen P MOUIHOCTH WJM CTAabWUIM3AlMU MOLHOCTU. 3HaueHUue (YHKIUU MOXET ObITh MeHbllle
3HavyeHus dyHkiuu F29
@yHKIMA BKIOYAET UM OTK/I0YaeT TECTUPOBAaHUE Ha HaJIMYKe Harpy3KU U BHYTpeHHee
KOPOTKO€ 3aMblKaHHe TUPUCTOPOB
F91 KOHTPOJIb 3HayeHUe Hagnuce [TosicHeHUe
Harp.
0 BKJIIOUEHA 3aniyTa BKJKYEHA
1 OTKJIIOYEHA 3aniyMTa OTKJKY€eHa
QOyHKIUA BKJIKYAET W OTK/IIYaeT KOHTPOJIb OTCYTCTBUSA WM “cavnaHus paz”
F92 | komrtponb das 3Havenue | Hagmnucek IlosicHeHue
0 BKJIIOUEHA 3aiuTa BKJIKYeHa
1 OTKJIIOYEHA 3amnyTa OTKJIYeHa
@yHKIMA BKAKYAET WK OTKJIKYAET 3alIUTY OT HECUMMETPUU TOKOB Harpy3Ku
3HayeHHe Hagnuch [TosicheHue
0 15% 3amuTa cpabaThIBaeT NMPU HECUMMETPHU TOKOB Ha 15%
3amuTa
F93 1 25% 3amuTa cpabaThIBaeT NMPH HECUMMETPHHU TOKOB Ha 25%
HECHM.
2 35% 3amuTa cpabaThIBAaET NMPU HECUMMETPHUU TOKOB Ha 35%
3 50 % 3amuTa cpabaThIBAaET NMPU HECUMMETPHUHU TOKOB Ha 50%
4 OTKJIIOYEHA 3aniyMTa OTKJKY€eHa
3anuch B IaMsATh 3aBOACKUX HACTpoeK( 3HAaYeHUH 10 YMOJYaHUIO)
3HavyeHUe Hagnuceh ITosicHeHue
0 HeT 3HaueHUs Bcex MOpOTpaMMUpyeMbIXx GYHKIUK He
HM3MeHsIeTCs
Bce nporpaMMupyemble byHKIIUU NPUHUMAKOT
3aBO/ICKHE 3HAaYeHHUs. JTY 3Ha4YEeHUsI paBHBI:
OyHKLIMA 3aBojcKoe OyHKIUSA 3aBojcKoe
3Ha4YeHue 3Ha4YeHUe
F1 0 F17 1
F2 1 F19 0
F3 0 F20 UHoM
F98 | 3aBoj. HacTp. F4 1 F21 0
F5 2 F22 [HOM
1 Ja F6 3 F23 0
F7 0 F24 PHOM
F8 0 F26 5 cek
F9 0 F27 0%
F11 5 cek F28 100%
F12 3 cek F29 0
F14 0 F30 PHoM
F14 0 F91 0
F15 0% F92 0
Fl6 100% F93 0
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8. Ucnosib30BaHue BcrpoeHHoro IIU/l-peryasaropa
Jna ucnosib3oBaHua BcTpoeHHoro [IW/l-perysnaropa /A peryjadpoBaHUA TeMIlepaTypbl
06beKTa He0O6X0JMMO BbIOpATb CUTrHaJ ynpasieHHs 4.20 MA, JJd 4yero Hy»KHO yYCTaHOBUTb
3HayeHue ¢yHkHMU F2, paBHoe 4. B 3TOoM ciydae aHanoroBblil BbixoaHOW curHaa I[THU/-
peryJiaTopa CTaHeT yIpaBJATb BbIXOAHBIM HanpskeHueM TPM.
Tax>ke He06X0AMMO NpPOU3BECTH KOHPUrypupoBaHue [1U/l-peryaTopa B COOTBETCTBUHU C
npuJjaraeMoy TeXHU4YeCKOHU JJOKyMeHTalluex.

9. UHAMKanua JaHHBIX Ha JUCILIEee
B ta6uiuiie 9.1 npuBeieHbl 0TOOPaXkaeMble Ha JIUCILIee JAaHHbIE /111 BCeX PEXKHUMOB.

Pexxum OTobGpakaeMble JJAHHBIE

1-s ctpoka Hagnuce “I'oToBHOCTB”
['oTOBHOCTB 2-9 cTpoka BesnunHa 3ajarouiero curHaja, Hamnpumep, Usz=25%,
P3=45%, I3 =66 A, U3=200 B, P3=20 kBT
1-a ctpoka Kox dyHKIMM U ee cOKpallleHHOe Ha3BaHUe, HANPUMeED,
[IporpammupoBaHue | F2 - curnan ymp.

2-51 CTPOKa 3HauyeHUe QYHKIUHU U KpaTKOe MOsiCHEHUE
1-s cTpoka BesinuvHa 3a/al0111ero curHazna
2-9 CTpOKa 0TOOpakaloTCsl NapaMeTpbl B COOTBETCTBUE CO
3HayeHueM PyHKIUHU F9 1 TeMmnepaTypa paauaTopa, Hanpumep, [a=45
A, Ib=47 A, Ic = 46 A, Ua=200 B, Ub = 210 B, Uc = 190 B, Pa= 10 kBT,
Pb=10,5 kBT, Pc=9,5 kBT, Tp=38 C.

PaGoTa OTobOpakaeMble Ha AUCIIEE TApaMeETPhbl NMEPUOAUYECKU MEHSIOTC.
YTo6bl MpOCMaTpUBaThb TOJbKO OJUH BbIOPAaHHbIM MapaMeTp,
HanpuMep, Tp, Hy)kHO HaxaTb KHomky "®”. [Ipu 3ToM B mpaBoM
BEpPXHEM YIJy MOSIBUTCS Hajanuch ~“@®”, 4yTo o3HauvaeT (QUKCALUIO
TEeKyllero napaMeTrpa. [Ilpu 3ToM Ha jucniee 6yJleT OTOOpaKaThbCs
TOJIBKO BblOpaHHbIA napaMeTp. YToO6bl OTMEHUTh (QUKCALUIO
napaMeTpa Hy»KHO NOBTOPHO HaXKaTb KHOMNKY "®”.

ABapus Kop omm6ky v ee Ha3BaHHUe

10. Bo3MoO>KHbIe HEMCIIPAaBHOCTH U CIIOCOGBI X YCTPAHEHUA
Bo3MokHble HEUCIIPABHOCTH U CIOCOObI UX YCTPaHEeHUs NpuBe/ieHbl B Tabsule 10.1

Tab6sinna 10.1 Bo3MoKHbIe HEMCIPABHOCTHU U CIIOCOOBI UX YCTPAHEHUS

Hapgnuce Ha IlogcueHue
N Omu6KHu A
MHAUKATOpEe
Harpyska He nojjk/i04eHa UM KOPOTKOE 3aMbIKaHHE BHYTPH TUPUCTOPA.
Bo3mo:KHasi npuYnHa JenicTBUs
Harpy3ska He mnojk/mouyeHa WM | Y6eAUTbCA B NpaBUJIbHOM
NOAKJ/IIYeHa HEBEPHO NOAKJ/IYEeHUH Harpy3KHu
HapymeHne koHTaKTa [IpoBepuTs KOHTaKTHbIe
COeIMHEHHUs; NPU HeOoOXOAMMOCTU
HeT Harpy3Ku ujiu
Oml KOHTAaKTHbIe [IOBEPXHOCTU
K3 Ttupucropal
3a4YMCTUTb, BUHTOBBIE COeJUHEHUS
HOATAHYTh
O6pbIB NPOBOJIOB, 06PBIB BHYTPH | [IpoBEpUTH 11€JI0CTHOCTb NPOBOJOB
Harpy3ku Y Harpy3KH NyTeM “MPO3BOHKU”
KopoTkoe 3ambikaHue BHYTpH | “[Ipo3BOHUTH”  THpPUCTOP npu
THUPHUCTOPA OTKJIIOYEHHOM HaIpsPKEHUH CeTH.
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Ecnu  Tupucrop “3sBoHuTca’ -
YCTPOUCTBO HEUCIIPABHO

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

YcTpoHcTBO HE 0GHAPYKMBAET HAIPSDKEHHE CETH

Bo3MoxHasg npu4YMHA JencTBus
HanpsiokeHue Ha peryasaTop He | YoeqUThCs B MO/IK/IIOUEHUHN
. N0JJaHo HanpsiKeHus, NPaBUJIBHOCTHU
Owm2 HET CUJIOBOU ceTH!
MOJIKJIKYEeHUS
C/IMIIKOM HU3KOe HalpshKeHue Y6eauThcs, 4TO HanpsiXKEeHUE B CETH
6osibiie 190 B
BHYTpeHHsIs1 HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
Bo BpeMsi pa6oTbl 6bL1 3adUKCHPOBAH NMPOBa/J HANPSKEHUS MUTAHUS
CUCTEMbl  yNOpaBJieHHs WJM  MNpoOBajJ  CWIOBOTO  HaNpsHKEHUA
JUINTENbHOCTBIO GoJiee 2-X CeKyH/. JlaibHellllee MOBeJieHUe peryJsiTopa
Ow3 Hannpz(z:g:ilnﬂ' onpenensetrcs 3HaueHueM o¢yukiuu F3. Ecau F3=0, To ycTpoiicTBo
’ aBTOMaTHUYecKUu TnepeiljieTr B pexum “‘loToBHOCTh”; ecau F3=1, To
peryssaTop BougeT B pexuM ‘T'oTOBHOCTB” moc/je HoAayd KOMaHZbI
“Ctron”
Temnepatypa ox/naxjawlulero paguaropa gocrurJa 80 C.
Bo3mo:KHas npuynHa JenicTBUs
Heucnpasen BEHTUJISATOP | Y6e uThcs B HCNIPaBHOCTH
OXJIQKAEHUSA BEHTUJIATOpA
3acopeHbl BEHTUALMOHHBIE | [IpouucTUTh BEHTUJISALIUOHHbIE
»KaJII03U »KaJII03U OT NbLJIM U Mycopa
Ow4 neperpesn!
PeryasaTop pa3MelieH B IJIOXO | Y6eUTbCAd, UTO  TeMIlepaTypa
BEHTWJIMPYEMOM WM >KapKOM | OKpY>KaloLlero BO3/yxa He
MecTe npeBbimiaeTr 40 C. YCcTaHOBUTb
peryiatop B Jipyroe = MecCTo,
MPUMEHUTh BHENTHUHN 06/1yB
BHYTpeHHsIsl HEUCIIPAaBHOCTb OTnpaBUTH B PEMOHT
Harpy3ska He mnojk/oyeHa WM | Y6eAUTHCS B IPABUJIbHOM
NO/IKJIIDUEHA HEBEPHO MOJIKJIIDUEHUHN HAarPYy3KHU
HapyiieHre KOHTaKTa [IpoBepUTH KOHTAKTHbIE
COeJMHEHUS ; IPU HEOOXOJUMOCTH
KOHTAaKTHbIEe IOBEPXHOCTHU
3aYUCTUTh, BUHTOBbBIE COeJIJUHEHUS
owé HeCUMMeTpHs MOJTSHYTh
TOKOB! O6pbIB MPOBOJOB, O6PLIB BHYTPH | [IpoBEpUTH L1€JI0CTHOCTH MPOBO/IOB
Harpy3kKu Y Harpy3KH NyTeM “NPO3BOHKH”
CUnbHBIN JucbanaHc | [loMmepyuTh CONPOTUBIEHUSA
CONPOTUBJIEHUN HAarpy3Ku Harpysok
CunbHbIY fucbasadc pas OTKJIIYUTD 3a1UTY
BHyTpeHHSS HEUCIIPAaBHOCTb OTK/II0YNTH 3alLUTY UJIHA OTIIPABUTD
B PEMOHT
KopoTkoe 3aMbikaHWe Ha BbixoJie | [I[pO3BOHUTH BBIXO/] peryasTopa Ha
peryJasTopa Ha/iMuuve MexxPpa3HoTro KOPOTKOTo
3aMbIKaHU{ ¥ 3aMbIKaHUs Ha 3eMJIIO
CivmkoM  6o0JibllIMe  MYCKOBBIE | YBeJIMYbTEe BpeMs IIJIABHOTO MYyCKa,
Ow?7 Koporkoe TOKU YMEHBILIUTE BbIXOJHOE
3aMblKaHue!
Hanpsi>KeHUe, BKJIIOUUTE PEXKUM
OrpaHUYyeHHUs TOKa
C6o# HacTpoek cpabaTbiBaHus K3 | CBA3aThCs C MPOU3BOAUTEJIEM
BHYTpeHHss1 HEUCIIPAaBHOCTb OTnpaBUTH B pEMOHT
Ow10 [leperpyska 3HaueHUe TOKa HarpysKH | YMeHbIIUThb BBIXOAHOE
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IpeBbIlIaeT HOMHWHAJbHBIA TOK
peryasTopa B TeyeHue
JUINTEJIbHOTO BpeMeHH

Halnpsi>KeHue PeryssiTopa;
BKJIIOYUTb PEXKUM OrpaHUYEHUS
TOKa; YBEJIUYUTb CONIPOTUBJIEHUE
Harpysku

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omn6ok

PeryJsisiTop He BOCHpUHUMaeT KoMaHAy “PaboTa”

Bo3MmoxHag npuYMHa

JelicTBusa

Komanpga “Pa6ora” He mocTymaer
Ha peryJysiTop

[IpoBepUTh MOCTyNJIeHHe KOMaH/bl
pab6oTa Ha KOHTaKTax KJeMMHHUKa
yIpaBJIeHUS; y6eAUTbCs B
HMCNIPAaBHOCTHU TyM6JiepoB “Pa6ota”

HeBepHo 3amporpaMMHpOBaHa
¢yHknua F1 - BbeIGop cmoco6a
10/1a41 KOMaH bl

[IpocMoTpeTh 3HaYeHHEe QYHKIUU
F1; npyu Heo6XOAUMOCTH U3MEHUTh
ee 3HAYEHHUe.

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin6ok

3HayeHHe CUTCHaJa 3aldHUA HE U3BMEHAETCA UJIK PaBHO 0%

Bo3MoxHasA npu4MHaA JencTtBus
HeucnpaBHOCTB neneit | [IpoBeputs 11eJIOCTHOCTD U
yOpaBJeHUsT WJIM UX HEeBEPHOE | MPaBUJIbHOCTh MO/ KJIIOUEHUS

NMOAKJ/IDYEHH e

neney ynpaBJieHUs

HeBepHO ycTaHOBJIEHO 3Ha4YeHHE
¢yHknuu F2 - BbIOOP MCTOYHHKA
3a/]al01Iero CUrHaja

[IpocMoTpeTh 3HaYeHHE QYHKIUU
F2; npu Heo6XOAMMOCTH U3MEHUTh
ee 3HAYEHHUe.

HeI/ICHpaBHOCTb KHOIIOK NJIn

BCTPOEHHOT0 epeMeHHOro
pes3ucTopa, BHYTPEHHSS
HEHUCIPAaBHOCTh

OTnpaBUTb B PEMOHT

HeT omin60ok

PerynsiTop mnepexofUT B pPEXUM
IPUCYTCTBYET U U3MEHSETCs, Harp
Halps>KeHUsl HeT

“PaboTa”, curHan ymnpaBJieHUs
y3Ka IMOJK/IIYeHa, HO Ha BbIXOJE

Bo3MoXkHas NpUIUHaA

JencrBusa

HewncnpaBHBI TUPUCTOPDI

[IpoBepuTh HCIPaBHOCTb
TUPHUCTOPOB

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

Ha HWHAWKATOpPE HET HaAHHCEﬁ, CBETOAMOAbI HE TOPAT

Bo3MoXkHas NpUIUuHaA

JencrBusa

He nmnopmaHo BcmoMmoraTeJibHOe
nutaHue 220 B

BxirounTh aBTOMaT QF2,
MpPOBEPUTh HaJUUMe HaNpsKeHUs
220 B Ha koHTaKkTax aBTomMaTa QF2

Haxxata  kHomka  “ABapuiiHoe
OTKJIIOUeHue”

OT>XaTb KHOIKY

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin60ok

[Ipu paboTe peryasaTop MNepUOAUYECKU “3aBUcCAaeT’, [IaHHble Ha

HHAWUKaTOope OOHOBJISIIOTCA HECBOe

BpEMEHHO, KOMdaH/bl YIIpaBJE€HHA

BOCIIPUHUMAKTCA C 3dl103JdHUEM UJIM HEBEPHO

Bo3mo:KHasi npuYnHa JenicTBUs
BcnomoraTtesnbHoe nutaHue | [IpoBeppTe ocuuorpadpom
COJIePXKUT MHOTO noMex; | HaIMYMe IOMeX W I[pOBaJOB B
NepuoAudeckd B HEM BO3HUKAIOT | BCIOMOraTe/JbHOM HalpsKeHUH.
pOBaJIbI HanpsbkeHus | [logaTh BcnoMoraTesbHOE MUTAHUE

BCJIe/ICTBUE BKJIIOYEHHS JIPYroro
o6opymoBaHus (
3JIEKTPOABUraTeNeH, CBAPOYHBIX
annapaTtos)

OT ApyTro#l JIMHUU
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BHyTpeHHsIsl HEUCIIPABHOCTh

| OTIIpaBUTb B pEMOHT

Het omn6ok

[Ipy mojavye HampspKeHHWs HA PEryJsTOp Ha Harpy3ke HPUCYTCTBYET
Hanpsi>KeHUe, X0Ts KoMaH1a “PaboTa” He 10o/laHa, PeryJasTOP HAXOAUTCS B

pexxuMme “I'oToBHOCTB”

Bo3MoXkHas NpUIUHaA

JencrBusa

KopoTkoe 3aMblkaHHe BHYTPH
TUPUCTOPA

“Ilpo3BOHUTBL” TUPUCTOP

HeBepHoe
Harpysku

NOAKJ/IKOYEHHE

Y6e,LII/ITCH B MMpaBUJIbHOCTH
IMOAKJIDYEHUA HAT'PY3KH

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeTt omin6ok

[Ipu paboTe peryJissTopa Bbikio4yaeTcs aBToMaT QF1

Bo3moKHas npuYnHa JenicTBUs
HakaTa KHomKa «”ABapuiiHoe OTXaTb KHONIKY «”ABapuiiHOE
oTkJo4YeHue” oTKJoYeHue”

C/IMIIKOM GOJIBIIOM TOK HAarpy3Ku

Y6eauTech, YTO TOK HAarpy3Kud He
NpeBbIIAET HOMHHAJbHBIA  TOK
JIAHHOHW MOJIeJIM PEryasTopa.

C/JIMIIKOM 60JIBIION MYyCKOBOW TOK
Harpy3Ku

Ecin BO3HHUKAIOT 0OJIbIIIHE
IMyCKOBbI€ TOKH, yBE€JINYbTE BpeMHA
IIJIaBHOT O IyCKa, YMEHbUIUTE
Ha4daJIbHO€ 3aJjdHHe  BbIXOJHOI'O

HallpA>KEeHHA

KopoTkoe 3aMbikaHue Ha BeixoZie | “IIpo3BoHUTE” BBIXOA pEryasiTopa

3aMeHUTb aBTOMAT

HeI/ICHpaBHOCTb dBTOMATa

11.

11. TexHu4eckKoe 06CIyKMBaHUE

1 TexHu4eckoe O6GCAY>KHBaHUE PEryJsiToOpa MPOU3BOJAUTCS He pexe OJHOTO pasa B

mecCTb MeCALEB M BKJIIOYAET B cebs:

A)
B)
B)
r)
H)

12.
A)
b)
B)
r)

KOHTPOJIb KpeIlJIEHUsI peryJsTopa

KOHTPOJIb 3JIEKTPUYECKUX COeJJUHEHUH, TOATSP)KKA BUHTOBbBIX COEIMHEHU.
yAaJieHre NbLJIU U TPs3Y;

KOHTPOJIb UCTPABHOCTH BEHTUJISITOPOB;

KOHTPOJIb TEMIIEPATYPHOI'0 peXUMa peryasTopa.

12 MapkupoBKa peryjAaTopa

1 Ha ka1l pery/iiTOp HAaHOCATCA:

Ha3BaHHUe peryJATopa;

0003HaYeHHe NUTAILEero Hanps>KeHUs U 4acTOThI;
noTpe6JisieMasi MOLHOCTb;

CTeNeHb 3alUThl KOPIyCa;

/1) 3aBo/icKOU HOMED);
E) rog usrotossieHus.

13.

14.
JepeBaH

13 YnakoBKa 6/10Ka
1 YnakoBKa perysisiTopa Ipou3BOJUTCA B KAPTOHHYI0 KOPOOKY WJIM iepeBsHHBIN LUK,
14 TpaHcnopTUpOBaHHE U XpPaHEHUEe

1 PerynaTop XpaHHUTb B 3aKpbITbIX IOMELIEHHUAX B KapTOHHBIX KOpPOOKaxX WJIHU
HBIX AIIMKaX IPHU CIeJy0LIUX YCI0BUAX:
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A) TemnepaTypa okpy:xatiero Bo3ayxa -20..+55 C;

B) oTHOcHUTeIbHAS BJAAXXHOCTb Bo3ayxa He 6oJiee 80 % npu temnepatype 35 C.

Bo3ayx B noMelleHUM He JJO/DKEH COJepKaTh NbLIY, NAPOB KUCJIOT U 1esodel, a Takxke
ra3oB, BbI3bIBAIOLIMX KOPPO3HUIO.

14.2 PeryssTop B yHaKOBKe TPAHCIOPTUPOBATbH MpPHU TemiiepaType oT -25 go +55 C u
OTHOCHUTEJIbHOM BJIAXKHOCTU BO3/yXa He 6oJiee 95 % npu Temneparype 35 C.

14.3 TpaHcnopTHpoOBaHHe [JONYyCKaeTCd BCeMHU BHUJAMU 3aKPBITOrO TPAHCIOPTA.
TpaHcropTUpoBaHMe  aBHUATPAHCIOPTOM  JOJDKHO  NPOU3BOAMUTBCA B OTAllJIMBAEMbIX

repMeTu3npoOBaHHBIX OTCEKAX.

15 KoMILIEKTHOCTD

TPM-3-C-TTUA251-3T-A .eorreceee et 1wt

PYKOBOZCTBO MO 3KCIIYATALMHU .veeeunveernrreernnreersseeennnne 1T
| = T0d 1 (0] o AP P TR 1wt
3§01 0 O 2 1T

16 T'apaHTHIiHbIE 06s13aTE/IbCTBA

16.1 l'apaHTHUIHBINA CPOK 3KCIJIyaTaluu 12 MecsleB CO AHS MPOAAXKH, TPU COOJIIOJeHUU
[10JIb30BaTeJieM yCJA0BUH 3KCIJIyaTalluy, TPAHCIIOPTUPOBAHUS, XPaHEHUS U MOHTAXa.

16.2 B cnyyae BBIXOJA peryadaTopa M3 CTpOA B TedeHWe TapaHTUHMHOIO CpoKa IpH
COOJIIZIEHUH T0JIb30BaTeJieM YCJOBUM 3KCIUIyaTalMM, TPAHCIOPTUPOBAHMUSA, XpaHEHUS U
MOHTa)Ka U3rOTOBUTEJIb 00513yeTCsl OCYLLeCTBUTD €ro 6eclJIaTHbIM PeMOHT UJIU 3aMeHY.

16.3 l'apaHTUiiHbIE 06513aTENbCTBA U3TOTOBUTEJISI HE J€UCTBYIOT:

e [Ipy MexaHMYeCKUX U UHBIX IOBPEXAEHUAX YCTPONUCTBA 110 BUHE NOTPeOUTE .

e Ha npegoxpanurenu.

e B ciyyae peMOHTa M KOMILIEKTAallUM NOTpeOUTENeM YCTPOWMCTBA CaMOCTOSITENIbBHO U Y
CTOPOHHMX OpraHU3aLUi 6e3 coraacoBaHUsA C U3TOTOBUTEJIEM.

e B ciyyae u3aMeHeHUsI KOHCTPYKLMHU YCTPOUCTBA.

e Ha o6opyzsoBaHHe UM €r0 KOMILJIEKTYIOLIMEe, KOTOPble 3KCIIyaTUPOBAIMCh IPU HApYLIEHUH
KayecTBa W MOIIHOCTU 3Hepruu coryiacHo ['OCT 13109-97 Ha 3/eKTpoCHAGKeHHe, B
aBapUMHBIX YCJIOBUAX, MCIBITAJU yJapbl MOJIHUHK, NOXap HWJMU Jpyrue 3KCTpeMasbHble
yCJIOBHS.

16.4 PeMOHT 4 CcepBUC, B TOM 4YHCJ€e FapaHTUMUHBIM OCYLIEeCTBJISAETCA Ha NpeANpUATHU
WU3rOTOBUTEJIA.

16.5 B ciy4yae He06XOAMMOCTH rApaHTUHHOIO U NOCTTapaHTUWHOTO PEMOHTA NPOAYKIUU
MOXXHO 00pPaTUThCS N0 aipecy, YyKasaHHOMY calTe KOMNIaHUU: www.zvezda-el.ru
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IIpuiioxxkeHue A CxeMbl NOAK/II0OYEHUSA

TPM-3-C-NA251-3T-A
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PucyHnok Al Cxema nmo/IK/Il0YeHUsI HAarpy3KH — “3Be3aa”
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TPM-3-C-NNA251-3T-A
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PucyHok A2 CxeMa no/JiK/Il04e€HHS HAarpy3KH — “TpeyrosbHUK”
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IIpuioxxenue b Cxema packiawyenus [IU/l-perysaropa

TPM251-lLU1.UPP
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IIpunoxenue B FabapuTHbIE U NPUCOEeJUHUTETbHbIE pa3Mepbl

[
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T 1

a1

i

Ta6siuna b1 F'a6apuTHbIE U IPUCOEAUHUTE/bHbIE pPa3Mephl, MM

HavMeHOBaHue Al A2 A3 Bl B2 H Kpenex Macca, kr
TPM-3-C-I1IM/1251-3T-A-40 360 | 390 | 414 | 560 | 525 | 174 | Boate M8 16
TPM-3-C-1IMJ251-3T-A-80 360 | 390 | 414 | 560 | 525 | 174 | Boatbsl M8 18

TPM-3-C-TIMJA251-3T-A-125 | 480 | 516 | 546 | 720 | 680 | 194 | Boatsel M10 25
TPM-3-C-1IM/J1251-3T-A-160 | 480 | 516 | 546 | 720 | 680 | 194 | bBoatet M10 27
TPM-3-C-TIMJ1251-3T-A-200 | 560 | 602 | 638 | 840 | 790 | 194 | Boatet M12 35
TPM-3-C-TIMJ1251-3T-A-250 | 560 | 602 | 638 | 840 | 790 | 194 | Boatet M12 38
TPM-3-C-1IM/1251-3T-A-315 | 760 | 802 | 838 | 1000 | 950 | 222 | Boatsel M12 43
TPM-3-C-1IM/1251-3T-A-400 | 760 | 802 | 838 | 1000 | 950 | 222 | Boatsel M12 55
TPM-3-C-TIM/Z1251-3T-A-500* | 760 | 802 | 838 | 1300 | 1250 | 282 | Boatbl M12 63
TPM-3-C-1IM/1251-3T-A-630* | 760 | 802 | 838 | 1300 | 1250 | 282 | Boatbl M12 68
TPM-3-C-1IM/1251-3T-A-800* | 760 | 802 | 838 | 1300 | 1250 | 282 | Boatbl M12 76
TPM-3-C-1IM/1251-3T-A-1000 HanousibHbi# mkad 1600x800x400 120
TPM-3-C-1IM/1251-3T-A-1250 HanousibHbi# mkad 1600x800x400 130
TPM-3-C-1IM/1251-3T-A-1600 HanosibHbil mkad 1800x800x400 140
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