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BBeaeHnue

Hactosimue «PyKOBOACTBO MO 3KCIJIyaTallMd» TMpeJHa3HAYeHbl [Jii O3HAKOMJIEHUS
06 CIyKMBaloLero nepcoHasia ¢ yCTpOMCTBOM, IPUHLUIIOM e ICTBUSA, KOHCTPYKLIMEH, TOPSAAKOM
TEXHUYEeCKON 3KCIIyaTalUM M OO6CAy>KMBaHHUA Tpex(pa3sHOTO TUPUCTOPHOTO peryasTopa
MOLIHOCTH, HMeHyeMoro jajee mno Tekcry “TPM-3-P-1IW/1148-H-A”, “peryasatop” wau
“ycTpoicTBO”.

1. Ha3naueHue

1.1 PerysasiTop mpeaHa3HauveH JJis peryJMpOBaHUs MEPEMEHHOr0 HAaNpsDKEHHUs B CETSX
220/380 B 50 I'y Ha aKTUBHOW U AKTUBHO-UHAYKTUBHOWU( cos ¢ >0,2) Harpyske AByMS
METO/JaMHU:

A) $pa30BbIM, TO €CTb U3MEHEHHEM YyTJIa 33IEPXKKH OTIHPAHUS CUJIOBBIX TUPUCTOPOB;

B) MeTo/10M npomycKa nepruo/oB.

PerynaTop Hesb3sl HCNOJb30BaTh [JI 3JEKTPONMTAHUSA MPUOOPOB, COJepKaliux
3JIeKTPOHHbIE CXeMbl( KOMIBIOTEDPbl, IPUHTEPHI, TeJeBU30Pbl, TeJeKOMMYHHUKAILlMOHHOE
obopyzoBaHHe U T.[.). ITO MOXeT NPUBECTU K BBIXOJAY M3 CTPOS KaK peryJsaTopa, Tak M
NUTaeMblx NPU6GOPOB. B 3TOM ciydyae OTBETCTBEHHOCTb 3a MOJIOMKYy OOOpPyAOBaHUsl HeceT
NOTpebuTe b, a FrapaHTUHHBIE 00513aTeIbCTBA U3TOTOBUTEJIA He JIeUCTBYIOT.

1.2 Harpy3ka K pery/sTopy NoJKJ/Jo4aeTcs 1o cxeMe “3Be3/a” ¢ paboueil HEUTpaJiblo.
1.3 YnpaBsieHue ¢pa3zaMu MOXKET ObITb COBMECTHBIM HJIH pPa3ze/bHbIM.

1.4 PerynsiTOp MOXXeT MPUMEHSTbHCS KaK JJisl PyYHOTr0 yNnpaBJieHUsI YPOBHEM MOUIHOCTH,
BbIZleJIIEMOU B Harpyske, [Jf 4ero npeJHasHauyeHbl KHONKWM U NEepeMEHHBbIM Pe3UCTOp Ha
nepefHel mnaHeau 1ikada, TaK W JUCTAHLUOHHOIO VYIpaBJeHHUSI B COCTaBe CHUCTEMbI
aBTOMaTH3alMU. B kauecTBe ynpaB/iSIlOIIMX CUTHAJIOB MOTYT NPUMEHSThCA:

A) ctranpapTHbii curdad 0..10 B;

B) crangapTtHbiil curHad 0...20 MA;

B) ctangapTHbIM curHai 4..20 MA;

[') BHelIHUM nepeMeHHbIN pe3ucTop 1..10 kOm.

KoMaHay paspeluieHus [ijisi paboThl peryasiTopa MOXHO M0/JaTh KaK BPYYHYI0 C IOMOUIbIO
TyM6Jiepa Ha JIMLeBOU NaHeJ |, TaK U JUCTAaHIIMOHHO, 3aMKHYB COOTBETCTBYIOLIME KJI€MMBI.

Bboi6op curHasa ymnpaBJeHUs W KOMaH/[bl paspelleHuss OCYyUIeCTBJSETCS NyTeM
NpOrpaMMHUpPOBaHUS.

1.5 PeryniATop fAB/Ase€TCA MHUKPONPOLLECCOPHBIM MNPOrpaMMUpPYeEMBIM  yYCTPOWCTBOM.
Bce 3anporpaMMupoBaHHbBIE 10J1b30BaTeJIeM YCTAaBKU XPAaHATCA B 3HEProOHe3aBUCUMOU MaMATH
MHUKpOIpoIeccopa.

1.6 Perysnsgtop oToGpakaeT Ha JUCIJIee TeKyIllWe JaHHble O BeJUYHWHE 3a/alollero
CUTHaJIa, TOKAaX Harpy3kKH, peXuMax paboThl, 3HaYEHUSI NPOTPAMMHPYEMBIX YCTaBOK M KOJbl
OLIIMOO0K.

1.7 Bcrpoennbin [IU/l-perysnsgaTtop 1mo3BoJISeT HEeNoCpeACTBEHHO  YIpaBJATh
TeMIlepaTypoH, TEMIIOM HarpeBa U OXJaXJeHUs O0ObeKTa IyTeM BO3JEeHCTBUA Ha
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yHnpaBJasAIUNA BXoh peryaartopa. [IW/l-peryasaTtop MoxeT ynpaBaATbCA MECTHO C IMaHEJH
ylIpaBJieHHs UM yAaleHHo 1o npoTokosay ModBus.

1.8 PeryiATOp MMeeT LIMPOKHUIN KOMIJIEKC 3alUT U aBTOAUATHOCTHUKH, 06eCcredrBaoIUX
HajlexkHoe PYHKIIMOHUPOBaHUE YCTPOMUCTBA U CBOEBPEMEHHOe HHGOPMUPOBaHUE NMOTPeOUTE S
0 BO3HUKAKIIUX HEUCITPABHOCTSAX U UX YIPEXK/eHHE.

2 TeXHUYECKHE XapaKTEPUCTHKU U YCIOBUSI IKCIUTyaTal1

2.1 OcHOBHbBIE TEXHUYECKHE XapaKTEPUCTHUKH YCTPONCTBA NPUBeJieHbl B Tabule 2.1

Tabsuna 2.1 - Texuuueckue xapakrepuctuku TPM-3-P-1TN/[148-H-A

KosinyecTBo das 3
CeTb 198-242 B, 342/418 B, 50 I'g
YnpaJsieHue ¢pazamMu CoBMECTHOE HJIM pa3/ieJibHoe
Croco6bl peryJiMpoBaHMsI MOITHOCTH ®a30BbIH, MPONYCKOM MEPUOJOB
CxeMa MOAK/II0YEHUST HAarpy3KHU “3Be3/1a” c paboyel HEUTPaIbIO
Hasinuuie BBOJJHOTO aBTOMaTHY€CKOTO n
BBIKJIIOYATEJIS
Hasinuvie KHONKK aBapUHHOI0 OTKJIIOYEHHUS Ja
BcnomoraTesibHOE MUTaHHUE /11 CUCTEMBbI

ynpaBJieHusl 198-242 B 50 I'y

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

HoMuHanbHBIN TOK Harpysky, A 1000, 1250, 1600

Perysvpywoiuin ajieMeHT Tupucrop

Tun cucTeMbl ynpaBJieHUsI MukponpoueccopHas

0..10 B, 0..20 MA, 4..20 MA, BCTpOEeHHbIH
nepeMeHHbIN Pe3UCTOp, BHEIIHUHU

CurHaz ynpaBJieHUs .
riepeMeHHbIN pe3UCTOop, KHONMKHU NaHe U

ynpaBJeHus
0-10 B / 20 kOm
Bxoj yripaB/sieHUs / BXOJJHOE COTPOTUBJIEHHUE 0-20 MA /91 Om
4-20 MA / 91 Om
[11aBHBIN BBIXO/, HA 3aJaHHYI0 MOLIHOCTb 0..25 cek
MHanKaLus H(H;[KO-KpHCTaJIJm:{eCKm‘/i WHAWUKATOP 32-
CUMBOJIbHBIH, 4 CBETOAMOAA
3 nporpamMMupyeMbix pesie 220 B 5 A.
JlonoTHUTE/IbHbIE KOHTAaKThI BeixogHo# curHas: “Pabota”, “ABapus”,
“I'oOTOBHOCTB”
Tun [IU/I-peryasTopa TPM148-1111.1
KosinyecTBO KaHasioB usmepenus [1U/1- 3
peryJsisaTopa
KHonkamu c in1eBoi naHeu NpU60OpoOB MU
Yupasisienue [IU/]-perysnigaTopom yaaseHHo o uHTepoericy RS-485( npoTokos

Modbus)

JJIeKTpOHHas 3alUTa, yO6JIMpOBaHHAsA
aBTOMAaTU4YeCKUM BBIKJ/IIOYaTeeM

3amnuTa: KOpOTKOe 3aMbIKaHHUE Ha BbIXO/IE

JJIeKTpOHHas 3allUTa, yO6JIMpOBaHHAsA
aBTOMaTUYeCKUM BBIKJIIOYATEelEM

3au_mTa: neperpys3ka aJIMTeJIbHbIM TOKOM

3auyTa: neperpeB TUPUCTOPOB Jlatyuk Temnepatypsl 80 C
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3amuTa: noteps ¢Gasbl UM “caiunaHue” das

JJIeKTpOHHas

3au_mTa: KOHTPOJIb IIOAKJ/JIDYE€HHUA HAl'PY3KH

JJIeKTPOHHas1, pab0TaeT TOJIbKO Nepe; MyCKOM

3aLL[I/ITa: KOHTPOJIb UCITPABHOCTHU TUPUCTOPOB

JJIeKTpPOHHAs1, pab0TaeT TOJIbKO Nepe/; MyCKOM

3amuTa: HeCHMMeTpPHUS BbIXOJAHBIX TOKOB(

JJIeKTpOHHasd
00PBIB UJIU NMOBPEXK/JeHe HAaTPY3KH)
[leperpy3o4Has CiocOGHOCTh( AeHUCTBYIOIIEE [=1,5I1-10 cek, [=1,25 11 - 30 cek, [=1,1 I -

CpeJlHEKBaJpaTUYHOEe 3HaYeHHE) 1 MUH
[Topor cpabaTbiBaHUS 3aIUTHI OT KOPOTKOTO [>=3[n

3aMblKaHUsI( aMIIMTyHOE 3HAYeHHe)
TouHOCTb MOAJEpKaHUS TOKA B pexKUMe 20 T

cTabuIU3al MU TOKa

BpeMs cTabuIM3alMy TOKA MPU CKaykKe

HaNps»KeHH!s CeTH WM Harpy3ku Ha 10% B 2.3 cek
peXxuMe cCTabUIU3alMU TOKa
CTeneHb 3allHUIIEHHOCTHU IP41
OxnaskIenHe [IpuHyiUTE/IbHOE BCTPOEHHBIMHU
BEHTHUJIITOPAMH

TeMnepaTypa OKpy»Karlleul cpebl 0.40 C

OTHocHUTeNbHas BJAAXXHOCTb BO3a4yXa

0..90% 6e3 KoHZeHcaTa ( cyxoe NOMeleHHe)

HN3zonganusa

2,5 KB Mex Ay 11accu, CUJI0BOH 1[eNbl0 U
yNpaBJASOIMUMU IensIMHU

PexxuM paboThl

Jlutensusbii, [1B = 100%

Cpok 3kcnyaTaluu

He menee 10 JsieT

['apaHTHUs

12 Mecsa1eB

[ paboThl peryJjsTopa Heo6XoAMMO JBa HamnpspkeHus. OJHO HamnpsbKeHHe uepes
TUPUCTOPbI KOMMYTHUPYETCs Ha Harpy3Ky — OHO Ha3blBaeTCsl CUJIOBbIM HalpsKeHUEM; Jpyroe

HallpAXEHHEe HCIOoJIb3yeTCAd [OJiId IHUTaHUuA

CHUCTEMbI

yhnpaBJieHUA - OHO Ha3bIBA€TCA

BCIloMoraTeJsibHbIM. BcnoMoraTtesbHoe HanpsbkeHue — 220 B 50 .
2.2 PeryniaTop npejHa3Ha4yeH JJis 9KCIJIyaTalluy B CJey0LUUX YCIA0BHUSIX:
A) 3akpbITble B3pbIBOOE30NACHBIE TOMELeHHS 6e3 arpeCcCUBHBIX NAPOB U ra30B;
B) Temmnepartypa okpyxatoiiero Bo3ayxa ot 0 go +40 C;
B) BepxHUi Ipe/ies1 OTHOCUTEJIbHOM BJIAXKHOCTU B0o3yxa He 60Jsee 90 % 6e3 KoHieHCcal U1

BJIary;

[) atMocdepHoe aaBsieHue oT 84 1o 106,7 klla;
) mecto pacnosioxkenus o 1000 M Has ypoBHEM MODS;
E) oTcyTcTBUEe BO3/1eCTBUS NPSAMBIX COJIHEYHBIX JIy4el U APYTUX UCTOYHUKOB HarpeBa;

2K) oTcyTcTBUE BUOpALMU U YIaPOB.

3. YCTPOMCTBO U NPUHLUI AEeUCTBUS

3.1 BHyTpeHHee VCTPOUCTBO.

BHeuHU# BUA peryJisiTopa npeAcTaBJieH Ha pucyHke 3.1:
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;

PucyHok 3.1 BHeliHu# BUJ peryasaTopa

Ha siv1ieBoi maHesiM pa3MelaloTcs 3J1eMeHThl UHAUKALUU U yIIpaBJIeHUS:
A) nuneBas nanesns [IU/l-perynsitopa;

B) cBeToaroab! “@aza A”, “@aza B”, “®aza C”;

B) cBeToauon “ABapus”

[') rym6uepsl “PaboTta A”, “PaboTa B”, “Pabota $pC”;

1) ’KUJKO-KPUCTAIMYECKU N UHUKATOP;

E) kHonku “Ilp.”, “@”,”>", "<” niss nporpaMMUpOBaHUS U YIPaBJIEHUS;

7K) py4yku BCTpOeHHBIX TepeMeHHbIX pe3ucTopoB “Yrp.A”, “Yup.B”, “Yup.C”;
3) KHOIKa aBapUHHOT0 OCTAaHOBA.

BHyTpHu mikada pasMelanTcs:

A) aBTOMaTHueckui BbikIO4aTeab QF1;

B) TupuctopHbie MoayU( 3 WITYKH);

B) paguaTop oxJaxKJeHus;

[') miaThl cucTeMbl yIpaBJeHUSs;

) xieMMHast kosioaka XT1, XT2 aJis noAK/I04eHus 1iefel Harpy3Kyu U HeUTpaJiy;
E) aBTOMaTHyeckui BbikIO4aTeab QF2;

K) paTunku Toka ( 3 WITyKH)

3) BEHTUJISATOPBI OXJIAXKJeHUS

Ha 60koBo# naHesu mkada HaXOAUTCS KJIeMMa 3a3eMJIEHUSI.

B kauecTBe peryJiMpymoliero 3jeMeHTa B YCTPOWUCTBE HCIOJb3YIOTCS TPU TUPUCTOPHBIX
MOAYJIS, KaXKAbId U3 KOTOPBIX COJEPKUT MO JiBa TUPUCTOPA, COeJUHEHHBIX MO BCTPEYHO-
napaJjuieJbHOM cxeMe. (CHUI0BOe HampshKeHUe TMOAK/IYAeTC K CBOOOJHBIM 3aKMMaM
aBTOMaTH4ecKoro Boikw4aTesnsa QF1. Ha nuneBoil naHes iy pa3MeleHbl 3/1eMEHThl UHAUKALIUU
W ylipaBJeHUs. BHelllHWe NMpoBo/Jia U Kabesu AJs MOAK/IIYeHUs] HaNpshHKeHUs] CETH, Harpy3KU U
Leneu ynpasJyieHUs BBOASATCS B IKad C HUKHEN CTOpPOHBI. llenu ynpaB/ieHUs1 ¥ CUTHAJIU3aLUU
NOAKJIIYATCA K K1eMMHUKaM X1, X2, X3, X4 cOOTBETCTBEHHO Ha IJIaTe yIpaBJIeHHU.
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3.2 PexXuMbl pabOThL

PerynsTop B /itl060 MOMEHT HaxOAUTCS B OJHOM M3 PEXUMOB PabOThL. ITHU PEXUMbI
nepevyucyeHbl B Tabaune 3.1.

Tab6snna 3.1 PexkuMbl paboThI peryasiTopa

HasBaHue pexnma

[TosscHeHuUe

“ToToBHOCTBL”

B 3ToM pexuMe MMNYJbCbl yIpaBJieHHUs HAa CUJIOBble TUPUCTOPbI He
MOJAKTCS, BBIXOJAHOE HANpsPKeHWe Ha Harpyske OTCYTCTBYeT.
YcTpoiicTBO  HempepbiBHO  OXHJaeT KoMaHAbl “Pa6orta” wiu
“[IlporpaMmupoBaHue”, MpPU TNOCTYIJIEHUW KOTOPbIX NEpPEXOJUT B
COOTBETCTBYWOIIMM pexuM. Ha wWHAuMKaTOope B TIepBOM CTpPOKe
oTobpaXkaeTcs HaAmuch ‘T'oTOBHOCTBH”, a BO BTOPOM CTpPOKe TeKylee
3HAYeHHe CUTHAJIA 33/IaHUs

“PaboTa”

[Ipy coBMecTHOM ympaBjeHHUU Ga3aMU B ITOT PEXUM PETyJaSITOp
nepexoJuT NpPU HaJU4YUMM KoMaHAbl “Pabota”. Ilpu 3ToM Ha Bce
TUPUCTOPHI TMOJAITCA YIPABJAAKINNE HMIYJbChl, Ha Harpyske
IpPUCYTCTBYyeT HamnpsbkeHUe. Ha umHAMKaTope oToOpaXkaeTcs TeKylee
3HaueHHe CHUTHaJla 3aJlaHusl U TOKM Harpy3ok. B ciydae mosiBjieHus
koMaH/bl “CTon” peryisiTop nepexoguT B pexkuM “[[0TOBHOCTB”.

[lpy paszgenbHOM ymnpaBjJeHUH ¢Gas3aMd B 3TOT PEXUM PETYJIATOP
NepexoJUT MPU HaJUYUU XOTS Obl OJHOM M3 KoMaHj “Pa6ota ¢A”,
“PaboTta ¢B” nau “Pabora $C”. Ha uHAMKATOpE OTOOPAXKAETCA TEKylllee
3HAYeHHWe CUTHaJIa 3a/laHus JIJIsl BBIGPAHHOTO KaHaJla peryJIMpoBaHusl

“ABapus”

B 3TOT pexxuM pery/asiTop nepexoAuT MpPHU PerucTpalydMu KaKoH-I1u60
aBapUMMHOM cuTyaluuu. UMMy ibChbl yipaBJ/ieHUs Ha CUJIOBbIe TUPHUCTOPDI
He MOJAITCA. YCTPOMCTBO He pearupyeT Ha KomaHay ‘Pabora” nmo
JIMKBUAALMUU aBapuWHON cuTyauuu. [locse perucrpanuu OoTCyTCTBUA
aBapUMHOU CUTYallUU PeryJsaTOp MOKeT aBTOMAaTHU4YeCKHU INEepeuTH B
pexxuM “PaboTa” nam “'oTOBHOCTB” B 3aBUCMMOCTHU OT BUJa aBapUHOMN
CUTyaLlMH U 3allpOrpaMMHUPOBAHHBIX HACTPOEK.

Ha uHaukaTope oTo6paXkaeTcsl KOJ, OLIMOKHU Y NMOsSCHSIOIIAs HaAIUCh

“[IporpamMmmupoBaHue”

PexxuM mnpesHasHayeH [Jis 33/laHUsl 3HAY€HUH NPOTpPaMMHUpPYEMbIX
apaMeTpoOB M COXpPaHEHUs] UX B MaMATH MHUKpoIlpoleccopa. YTobbl
IepelTH B 3TOT PEXKUM, HAJl0 B pexxuMe “'0OTOBHOCTb” HaKaTb KHOMIKY
“IIporp.” ¢ nepenHel nmaHesu. Takke B pexxuM “[IporpammupoBaHue”
MOXXHO BOWTHU HakaB KHomKy “Ilporp.” B mepBble 10 cekyHJ; mocJe
nofiayyd MUTAHUS [JI1 CUCTeMbl ymnpaBjeHusi( Korja Ha JUCIIee
0oTOOpaXkaeTcsi HA3BaHUE TEKYIeld MOJeJIN peryJisiTopa).

B 3TOM pexume YCTPOUCTBO He pearupyeT Ha MoJady KOMaH/bl
“PaboTa”. Ilepexos B peXHUM MNPOrpaMMUPOBAHUS HEBO3MOXEH U3
pexxuMoB “PaboTa” u “ABapus”.

B mepBo#l CTpoke HHAMKATOpa OTOOpakaeTcsi HOMep W Ha3BaHHUe
TeKyied GYHKIUH, BO BTOPOM CTpoKe — 3HaueHHe QYHKIUM H( HJIH)
MOSICHEHU
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3.3 KOHCTPYKTHUBHOE UCIOJIHEHHUE.

KOHCTpYKTUBHO pery/niTop BbINOJHEH B BHJE MeTaJJIMYeCKOr0 HaBEeCHOro WU
HanoJsibHOro mkada. Ha mepegHeld maHeqn MMeEKTCS OpraHbl yHnpaBJeHUS W MWHAWKALUH,
nepevyrcieHHble B TabuIe 3.2

Tab6sauua 3.2 3/1eMeHThI YIIpaBJeHUsl U MHAMKALUK peryasaTopa

OpraH ynpasJjienus wiu | HazHayenue
UHAWKaALUHU
ABTOMaTH4YECKUH KoMMyTanus CcHUJIOBOrOo HaNpshKeHHs, 3alidTa OT  KOPOTKOIO
BbIKJIKOYaTesb QF1 3aMbIKaHHUS U IepPerpy3Ku
ABTOMaTH4YECKUH 3almuTa Leneu ynpasJeHus

BhbIKJItO4YaTea b QF2

Ceetoauon “Paza A”

loput B pexume “PaboTa” npu coBMecTHOM ynpaBJyieHUU pa3aMu U
NpU HaJIMYMU KoMaH/ibl “PaboTa GA” npu pasaesibHOM yIpaBJeHUU
dazamu

Ceetoauopn “®asza B”

loput B pexume “PaboTa” npy coBMecTHOM ynpaBJyieHUU pa3aMu U
IpU HAJIMYMU KoMaH/ibl “PaboTa ¢B” npu pas3jesbHOM yrpaBJeHUH
dazamu

Csetoauop “Paza C”

loput B pexume “PaboTa” npu coBMecTHOM ynpaBJyieHUU pa3aMu U
IpU HAJUYUU KoMaHabl “PaboTa ¢C” mpu pa3aesbHOM yIpaBJeHUU
dazamu

CBetoguop “ABapus”

['oput B pexume “ABapus”

Kupkokpucraninyeckui
WHIUKATOP

OToGpakaeT TeKyliue JaHHble, peXHUM pPabOTHh,

IporpaMMHUpyeMbIX YCTAaBOK

3Ha4YeHHUud

[lepeMeHHBIN pe3uCcTOp
Hynp. A"

YnpaBsieHHe BbIXOAHOW MOIHOCTbI) B PYYHOM peXUMe MpHU
COBMECTHOM ympaB/jieHUHU pa3aMHu U N0 KaHa/ly A NpU paszesibHOM
ynpaBJIeHUU

[lepeMeHHBIN pe3uCcTOp

YnpaBJieHMe BbIXOJHOU MOLHOCTBIO B py4YHOM peXXhMe 1o KaHay B

“Yop. B” IpU pas/ieJibHOM yIpaBJeHUH
[lepeMeHHBIN pe3UCTOpP | YnpaBJjieHUe BBIXOJHOM MOLIHOCTBIO B PYYHOM pexxuMe 10 KaHasy C
“Yup. C” NpU pas/ieJIbHOM yIpaBJeHUH

Tym6sep “PaboTa pA”

i mogayu KoMaHbl “PaboTa” B pyyHOM peXuMe NMPU COBMECTHOM
ynpaBjeHMu ¢azaMu M nNoJadyu KoMaHAabl “Pabora $A” mnpu
pa3/ieJIbHOM ynpaBJleHUH

Tym6sep “PaboTa $pB”

[ momauum komaHAbl “Pabora ¢$B” B pydyHOM pexuMme IMpu
pa3/ieJibHOM yIpaBJeHUH

Tym6saep “PaboTta ¢C”

[ momauum komaHAbl “‘Pa6ora ¢C” B pydyHOM pexume IMpH
pa3/ieJibHOM yIpaBJeHUH

Kuonka “IIporp”

14 BXoJla/BbIX0/ja B PeXKUM IPOrpaMMUPOBaHUS

Jlis BblOOpa mporpaMMupyemMod (GyHKLHWH, BBOJA B NaMATb ee

KHomnka “@”
3HAaYeHMUsl.
KHomnka “>” Jlns1 yBesiMyeHUs 3Ha4YeHUs NPOrpaMMHUpPYeMOU BEJIMYHUHBI
KHomnka “<” JlJ1sl yMeHbllleHUsI 3Ha4yeHUsI MPOrpaMMUPYEMOU BeJTMYUHbI
Knonka “ABapuiiHoe [l HeMeJJIeHHOTO CHAATUS BBIXOJHOTO HaNpshKeHUs TpU
OTKJII0YeHHUe” BO3HUKHOBEHHWU aBapUHNHOMU CUTYaLUH.

3.4 Ha3HayeHue KJeMM KJeMMHbIX Ko10J0K XT1- XT2, X1-X4 npuBeseHo B TabJsule 3.3.

KiieMmMHBble Kooy X1-X4 pa3MeljaoTcd Ha IJ1aTe ylpaBieHUus
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Ta6unia 3.3 HasHayeHHe KJIeMM KJIeMMHbIX KOJIOJIOK

KiieMMHUK KHeNI\:MbI Lenb Ha3nauyeHue

XT1 1 N HeliTpasb OT ceTu Npu NOAKJIOUEHUHU 110 cXeMe “3Be3a” C
paboyell HEUTPAIbIO

XT1 2(3) N sl coeiuHEHUS € 0011lel TOUKOU HAarpy3Ku Mpu
NOJKJIIDYEHHUHU 10 cxeMe “3Be3/a” ¢ paboyel HEUTPAJIbIO

XT2 1 LA Jn1s1 coefMHEH WS C HAarPY3KOU.

XT2 2 LB s coefUHEHUS C HAaTrPY3KOU.

XT2 3 LC sl coelUHEHUs C HATPY3KOM. ”

X1 1 3B Hanpsxenue 3 B /14 nogK/at04eHUs BHELIHET O
lepeMeHHOr0 pe3ncTopa
st mojauu ynpasJsollero aHajaoroporo cursasna 0..10 B

X1 2 Uynp A | npyu COBMeCTHOM yIipaBJeHUH pa3aMH U YIIPaBJISIOINETO
curHasa 0..10 B 119 kaHasa A npuy pa3/ieJIbHOM yIIpaBJIeHUHU
i moJlauu ynpaBJisilollero aHajaorosoro curuaia 0(4)..20

X1 3 Iynp A MA MpU COBMECTHOM yIpaBJeHUH pa3aMu U YIPaBJSIOILEr0
curHasa 0(4)..20 MA gJig kaHasa B npu pasgenbHoM
yInpaBJeHUU
Jl1d moJia4m ynpaBJIF0ILEero CUrHaja co CpeiHero BbIBO/a

X1 4 Rymp A BHEILHEro NepeMEHHOr0 pe3UcTopa NpU COBMECTHOM
ynpaBJieHHH pa3aMu U yrnpaBJisSiloILero CUrHasa /ijisi KaHaja
A npu pa3fie/IbHOM ynpaBJieHUHU

X1 5 AGND | O6wu# AJig aHaJI0rOBOTO CMTHAJIA YIIPaBJIeHHUs
Jli1d moJiauu curHaJjia JUCTaHLLMOHHOIO yIIpaBJieHUs

X1 6 AY A “PaboTa” mpu coBMeCTHOM ynpaByieHHUU paszamu u “PaboTta
¢A” npu paszesbHOM ylpaBJeHUU

X1 7 GND 061w ui

X2 1 3B Hanpsxenue 3 B 114 noK/at04eHUs BHELIHET O
epeMeHHOr0 pe3ncTopa

X2 2 Uynp B [ mogayy ynpasJsoLero aHajaorosoro curaasa 0..10 B
Jl1s KaHaJsa B npu pa3gesibHOM ynpaBJieHUU

X2 3 lynp B i moJlauu ynpaBJisilollero aHajaorosoro curuaia 0(4)..20
MA 0(4)..20 MA a5 KaHas1a B ipu pa3ie1bHOM yIpaBJeHUHU
Jl1d moia4m ynpaBJIFg0ILero CUrHaja co CpeiHero BbIBO/a

X2 4 Rynp B | BHelllHero nepeMeHHOro pe3ucTopa /i KaHasa B npu
paszeIbHOM yIIpaBJIeHUU

X2 5 AGND | O6uui AJig aHaJI0rOBOTO CMTHAJIA YIIpaBJIeHH s

X2 6 1V B i moJlauu curHaJjia IMCTaHIIMOHHOrO ynpaB/jeHus “PaboTta
¢B” npu pa3ieIbHOM yIIpaBJIeHUHU

X2 7 GND 061w ui

X3 1 3B Hanpsxenue 3 B 14 noak/Il04eHNUS BHELIHETO
lepeMeHHOr0 pe3ncTopa

X3 2 Uynp C [ mogaydy ynpasJsoLero aHajaorosoro curaasa 0..10 B
JU1sl KaHaJsia B npu pa3jesibHOM ynpaBJieHUHU

X3 3 Tymp C Jl/is molauu ynpaBJisiolero aHajaoroporo curuasa 0(4)..20
MA 0(4)..20 MA n15 kaHas1a C npu pa3/ieibHOM yIpaBJIeHUHU

X3 4 Rymp C Jl/1sl moJlauu ynpaBJiSIOILEr0 CUTHAJIA CO CPeJHETO BBIBO/JA

BHEIIHET'0 NIepEeMEHHOI'0 pe3ruCTOopa AJId KaHaJid C IpH
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paszeibHOM yIIpaBJeHUU
X3 5 AGND 0611 111 aHAJIOTOBOT'0 CUTHAJIA yIIPaBJIeHUS
Jl/1s moia4yu CUTrHasia AMCTaHMOHHOI0 ynpaBjeHus “PaboTa
X3 6 Ay C »
¢C” npu pasaesbHOM ylpaBJAeHUU
X3 7 GND 061w ui
X4 1 HP P1 HopManbHO-pa3oMKHYTBIM KOHTAKT 1-r0
IpOrpaMMHUpPYeMOro peJse
O6uuit | O6UMM KOHTAKT 1-ro mporpaMMupyeMoro peJje
X4 2 p1
X4 3 H3 P1 HopMasiibHO-3aMKHYTbIM KOHTAKT 1-ro NporpaMMHUpyeMoro
pene
X4 4 HP P2 HopManbHO-pa3oMKHYTBIM KOHTAKT 2-T0
IpOrpaMMHUpPYeMOro peJse
O6uuit | O6UIMM KOHTAKT 2-T0 IPOrpaMMHUpPyeMoOro peJe
X4 5 P2
X4 6 H3 P2 HopMasibHO-3aMKHYTbIM KOHTAKT 2-I'0 IPOTPaMMHUPYEMOro
pene
X4 7 HP P3 HopManbHO-pa3oMKHYTBIM KOHTAKT 3-T0
IpOrpaMMHUpPYeMOro peJse
O6uuit | O6UMM KOHTAKT 3-ro NporpaMMHUpyeMoro peJe
X4 8 p3
X4 9 H3 P3 ;IeOJII)éVIaJIbHO-SaMKHyTbII/I KOHTAKT 3-ro NporpaMMHUpPyeMOro

3.5 CxeMa coeJMHeHUS HAarPy3KH

Harpyska nojk/iio4aeTcs o cxeMme “3Be3sa” ¢ paboyell HeHTpasiblo B COOTBETCTBUU CO
cXeMaMHU U3 MPUJIoKeHHUd A.

[Ipu coearHeHUM N0 cxeMe “3Be3/1a” ¢ paboyell HEUTpaIblo MaKCMMaJibHble HANPsIXKeHHUS
Ha Harpy3o04HbIX conpoTuBaeHUsX Ra, Rb, Rc paBHbI pa3HbIM HanpskeHUsAM TpexdpasHou ceTH(
HOMMHaJbHO 220 B).

IIpu BbIGOpe KaGesisi U IIMH CjJejyeT y4ecTb, YTO NPH PeryJiMmpoBaHuM (pa3oBbIM
MeTO/J,0M, TOK B HEMTpa/iM MOKeT NpeBbIlaTh TOK B ¢pa3ax B 1,7 pa3a. 3To 0cOGEHHOCTh
cxeMbl “3Be3/1a” c paboyell HeUTpabio.

3.6 BbI60p COBMECTHOI0 MJIU pa3/ieJIbHOr0 yIpaBJeHud ¢pazamu

Bbi6Op COBMECTHOTO WJIM pas3fesibHOro ymnpaBJjieHUs $a3aMU OCyLIeCTBJSETCS NyTeM
nporpaMmMmupoBaHus ¢yHKIKMU FO( cM. myHKT 7).

[Ipy coBMecTHOM ympaBJjieHUHM ¢aszaMu B pexuMe “Paborta” ynpaB/siolie HUMIYJbChb
NOJAKTCA Ha BCe TUPUCTOPBI; BbIXOJAHbIe HAaNpsKeHUs peryJiaTopa Ha kieMmMmax LA, LB u LC
k1eMMHUKa XT2 u3MeHSI0TCs 0JHOBPEMEHHO B COOTBETCTBUU C OJJTHUM CUTHAJIOM 33JaHUS.

[Ipu paspesbHOM ynpaBjeHuUd ¢aszaMu B pexuMe “Paborta” ynpaB/siolie HUMIYJbChb
NOJAITCA TOJABKO HAa TUPUCTOPBI TOTO KaHaJsla peryJIMpoBaHus, /i KOTOPOro Npuiljia KoMaH/a
paspelieHus1 paboTbl. TO ecTb BbIXOJHOE HamNps»keHWe Ha kijemMMe LA kiemMHuka XT2
MOSIBJISIETCS TOJIBKO €CJIM eCTb KoMaHAa “Pabota ¢A”( kaHas peryJupoBaHus A), HampshKeHHe
Ha ki1eMMe LB kinemMMmHuka XT2 - eciu ectb koMaH/a “PaboTta ¢B”( kaHasn perynupoBanusd B),
HanpspkeHHe Ha kiemMMe LC ksnemMMmHuka XT2 - eciu ectb koMmaHga “Pabora ¢C’( kanHan
peryaupoBaHus C). BbIxoiHble HANPSXKEHUSI KaXK/A0T0 U3 KaHAJIOB peryJIMpoOBaHUs U3MEHSIOTCS
B COOTBETCTBUHU CO CBOUM OT/I€JIbHbIM CUTHAJIOM 33/1aHUS.
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3.7 Bbi60p cnocoba nojayyd KOMaH/

Jl/is1 TOTO, YTOOBI MEPEBECTH PETYJATOP B pexkuM “PaboTa” HyKHO:

A) npu coBMecTHOM ymnpaBjieHUU pa3zaMu nojaTb koMaHay ‘Pabora”. Komanay “Paborta”
MOXKHO I0JIaTh MECTHO — MEePeBOIOM PYKOSITKH TymbOJiepa “Pa6ora ¢pA”, B mosiokeHue “Bku”,
WM JUCTAaHLMOHHO - MyTeM 3aMblKaHUs KJIeMM 6 U 7 KJIeMMHOH Kosiofku X1 Ha mnJarte
yHpaBJieHHUs.

COOTBETCTBEHHO, HAaXOXAeHHe PYKOSATKU Tymbsiepa “Pabora ¢A” B mosoxkeHuu “OTkia”
WJIM PA30MKHYTbIe Mapbl KJ1eMM 6 W 7 KJeMMHHKa X1 mJaThl yrnpaBjieHUs 03HAYAKT KOMaHAY
“Ctom”.

B) npu pa3zaenbHOM ynpaBjieHUU pa3zaMu HeOOXOAUMO MOJATh XOTs Obl OJHY U3 KOMaH/]
“PaboTa pA”, “Pabota ¢B” unu “Pabotra ®C”. ITM KOMaH/Ibl MOXXHO MOAATh KaK MECTHO — IyTEM
nepeBo/ia pyKOSITOK COOTBETCTBYIOIUX TyMOJ1epoB “PaboTa ¢pA”, “PaboTa ¢B” nau “Padbora ¢pC”
B noJioxkeHHWe “BkJL.”, Tak U JUCTAHIMOHHO — NMyTeM 3aMblKaHHUSl COOTBETCTBEHHO KJIeMM 6 U 7
KJIeMMHBIX KoJs1o0K X1, X2 u X3 nu1aTel ynpaBJeHUs.

Bbi6op Mex/y MeCTHbIM WJM JUCTAaHIJMOHHBIM CIHOCOGOM YyNpaBJIeHUs OCYIeCTBJSETCS
nporpaMmMupoBaHueM GyHKIUU F1( cM. nyHKT 7).

3.8 BbI60p 33/1a10111er0 CUrHajIa

YnpaBasiTb YpPOBHEM BBIXOJHOTO HaNpsDPKEHUSl pEryJsTopa MOXKHO MECTHO WU
JUCTAaHLLMOHHO. MeCTHO MOXKHO YIPaBJIATh:

A) xkHonkamu “>” u “<”. HakaThe u yJep:kaHHWe KHONKM “>” yBeJMYHMBaeT 3HAUYEHUE
3a/1aI011er0 CUTHAJIA, a HAXKATHeE U yJep:KaHue KHOMKU “<” — yMeHbIIaeT;

B) BCTpOeHHBbIMU NepeMEeHHbIMU pe3ucTopaMu. Haxox/jeHre pUCKH pyYyKU MepeMeHHOro
pesuctopa B noJsiokeHuu “MunH” u “Makc” coOOTBETCTBYyeT MUHUMAJbHOMY U MaKCHMaJbHOMY
3Ha4YeHHUAM 3a/jal0l1ero CUrHaJja.

Jna  [AUCTaHIIMOHHOTO yIOpaBJeHUs B KadeCcTBe VYIPaBJAKIIUX CATHAJIO0B MOTYT
NPUMEHSThCS:

A) cra"gapTHbIM aHa/0roBbIM curHas 0..10 B;

B) crangapTHbIi aHa/10roBbIM curHas 0..20 MA;

B) cranzapTHBIN cUTHa/I aHAM0TOBbIH 4...20 MA.

[') BHeIIHU I NTepeMeHHbIN pe3ucTop conpoTruBieHreM 1..10 kOm.

lleny ynpaBJ/ieHUs] TOAK/IIOYAKOTCA B COOTBETCTBUM CO CXeMaMM HOAKJII4YeHus (
npuiokeHue A) u Tabauned 3.3. BblGOp MCNOJIb3yeMOro CHUTrHajla OCYILeCTBJSETCS
nporpaMMupoBaHueM QYHKUUU F2( cM. nyHKT 7). BesMunHa curHasa 3aJjlaHysi 0ToOpaXkaeTcs
Ha JMCIJiee B TMpOLIEHTaX OT MakcuMmasJbHoro, Hampumep U3=50%, P3=25%. B pexume
cTabuaM3aln My TOKa CUTHAJ 3a/laHus 0ToOpaXkaeTcsl B aMnepax, Hanpumep [3=28 A.

[Ipu pa3genbHOM ynpaB/jieHUM ¢pa3aMu CUTHaJ 3aJlaHud [IJIs1 KaXK/J0ro KaHajla UMeeT CBOH
COOTBETCTBYIOIIUN UHJEKC “Q”, “B” i “c”, HanpuMep: Usa=40%, P3B=80%, 13c=55 A u T.x1.

[Ipy pasgesbHOM ynpaBjeHMM ¢$aszaMMU Kax/Abld KaHa/l peryJvMpoBaHUsT UMeeT CBOM
curHan 3azaHusd. /g Toro, 4yTo6bl Ha MHAUKATOpe MPOCMATpPUBAThb 3HAYEHHUS] KaXKAOTO W3
CUTHAJIOB 33/IaHUS1, HY>KHO HAOX)KUMaTh KHOMKY “®”.

3.9 HUcnoab3oBaHue GYHKIIMU aBTOMATUYECKOT0 NOBTOPHOTI'0 BKJIOYEHUS

[loBeseHue pery/siTopa IMocje NpoBaja CUJOBOTO WJU BCIOMOTaTeJbHOTO HaNpsKEHUS
omnpejiesiieTcss 3HayeHWeM GYHKIMKM TOBTOPHOro BkYeHUs F3, ycraHaBiuBaeMoro
nporpaMMHoO( CM. MyHKT 7).

Ecin F3=0, To pa3speluaeTcd aBTOMaTHU4YeCKOe IMOBTOPHOe BKJKYeHHe. Eciu mnposasn
HaMpSDKeHUs JJIWJICS MeHee JIBYX CEKYH/I, TO BbIXOJHO€e HAaNpsKeHUe CKAYKOM BO3BpalaeTCs Ha
NpeXXHUH YPOBEHb, €CJIM O0JIbIlle BYX CEKYH/, — TO IPU HAJIMYUHK KOMaH bl “PaboTa” peryasarop
nepexoAuT B pexxuM “Pabora”.
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Ecin F3=1, To aBTOMaTHuyeckoe MOBTOPHOe BKJIK4YeHHe 3ampelieHo. Ecau mnposan
HanpsHKeHUs JJINJICS MeHee IBYX CEKYH/I, TO BbIXOJHOe HalpshKeHHe CKa4yKOM BO3BpalllaeTcs Ha
NpeKHUM YPOBEHb, €CJIU OOJIbIIIE BYX CEKYH/, — TO IPU HAaJIMUMU KOMaHAbl “PaboTa” Ha auciiee
UHAULUPYETCs cooblLieHre 06 omubKe. B TakoM MOJIOXKEHUH PerysasiTop 3ab6J0KUPOBAH M Ha
HarpysKe HeT Hanpsi>keHUs. YToObI ero pa36J0KUPOBATh, HY»>KHO MoJjaTh kKoMaHAy “Ctomn”, mocse
4yero peryJisatop nepeijiet B pexxum “‘'oToBHOCTB”.

[IpuMeHeHune GyHKIMU F3 MpousItocTpUpOBaHO HA PUCYHKe 3.2:

A

HanpsxeHue cetu

- T
Komarnga “PaBora”

- T
BeixogHoe Hanpsixedwe, F3=0

- T
BrixogHoe Hanpaxedwne, F3=1

- T

PucyHnok 3.2 [I[pumeHeHnue ¢pynkyuu F3

3.10 Bri60op QyHKIMI IpOrpaMMUpPYEMBIX peJie

Ha «ksemMMHyro kosofky X4 1aTel ynpaBJeHUS BbIBeJeHbl KOHTAKThl Tpex
nporpaMMupyeMbIx pesie. B 3aBucuMocTHy oT 3HayeHur ¢pyHkuui F4, F5, F6( cM. nyHKT 7) peJse
MOTYT ObITh HEAKTUBHBIMH WJIM BbINOJHATH QYHKIMIO CHTHAIM3aTOPa CAEeAYOLNX COObITUM:

A) Perysnsgtop HaxoauTcs B pexxuMe “IT'oTOBHOCTB”;

B) PeryasaTtop HaxoauTcs B pexxume “PaboTa’”;

B) PerysnsiTtop HaxoguTcs B pexxuMe “ABapus”.

KoHTaKTBhl MporpaMMHUpPyeEMbIX pesie MOTYT KOMMYTHpoBaTh HanpsbkeHue 220 B 50 ' u
TOK 5 A.

3.11 Bri60op cnocob6a peryJiMpoBaHus

BbIxo/jHO€e HampsXKeHUE PETYJIATOpPa MOXKET PEryJIUPOBaThCA ABYMs crioco6aMu: ¢pa3oBbIM
U NPONYyCcKOM nepuofoB. bosiee noApo6HO 06a cnocoba paccMOTpeHbl HUxe. Bbi6op cnocoba
peryJiipoBaHus OCylLleCTBJSETCS IporpaMMupoBaHueM QyHKuuU F7( cM. nyHKT 7).

3.12 ®a30BbIk METO/ pETYJIUPOBAHUS
BbixofiHOE HampspKeHHWe peryJupyeTcs 3a CuYeT UW3MeHeHHs BpeMeHH 3a/lepXKKU

otnupaHusi T3 cuoBbIX TUPUCTOPOB . PopMa BBIXOJJHOT'O HANpPs»KeHHs MOKa3aHa Ha PUCYHKe
3.3:

12
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A UH

T3 13 13

Pucynok 3.3 BrixosHoe HanpsikeHUe Npu $pa3oBOM criocobe peryJarupoBaHUst

JloCTOMHCTBA MeTOoAA:

A) mogxoAuT A/ aKTUBHOW U aKTUBHO-UHAYKTUBHOU Harpy3ok ( cos ¢ >0,2);

B) noAxoAWT A/ peryJMpoBaHUs TeMIlepaTypbl MaJIOWHEPLMOHHBIX HAarpy30K U YPOBHS
SIPKOCTHU CBeYEeHHUH JIaMIl HAKaJIUBaHUS;

B) no3BoJsisieT yMeHbIIUTb NYCKOBbIE TOKY;

HepoctaTku metoja:
A) BHOCUT rapMOHHUYECKHE UCKAKEHUST HANIPSKEHUS CETH;

B) noTpeb6/eHre peaKTUBHOW MOLIHOCTH, IOHUKEHHUE COS (P CETHU.

Pa6ouuii quks npu ¢pa3zoBoM peryJMpoBaHUM NpeACTaBJIeH HUXKe Ha pUCYyHKe 3.4:

A Usbix
100%
Max |— — — — — — —
Min |— — f — — | S
T
0 e
Trnyck TexHONOMMYECKNA LMKN TebIkn
100% 44— — — — — — —
CwurHan 3agaHwa
T
0 -
Komanga ""Pabota”
T
0 o~

Pucynok 3.4 Pabouuii uuka npu ¢a3oBoM MeTO/ie peryJIHpOBaHUS

13



"3Bezna InekTporHnka” www.zvezda-el.ru

[locne momauu komaH/bl “PaboTa” B TeyeHuMe BpeMeHU THYCK BBIXOJHOE HaMpsDKeHUE
IJIaBHO YBeJIMYMBAETCS OT MHUHMUMAaJIbHOTO 3HauyeHus Min 10 3a/JaHHOT0 YPOBHSA. DTOT y4acTOK
Ha3blBaeTCs MJIAaBHBIM MyCcKOM. /lajiee BbIXOJHOE HaNpsiKEHHUE W3MEHSIETCS B COOTBETCTBUM C
CUTHAJIOM 3aJlaHusl B Juana3oHe MexJy 3HauyeHMsaMH Min u Max, a 3aTeM mnocje nojayu
KoMaH/pb! “CTomn”, BBIXOZHOE HalpsKeHUe MIJIaBHO YMeHbIaeTcsl B TedeHHe BpeMeHU TBBIKJ 10
MHUHUMAaJIbHOTO YPOBHS ( IJIaBHOE BBIKJIIOYEHHUE), TOCJIE YeTro Harpy3Ka 06ecToYnBaeTCsl.

3.12.1 [InaBHBIX NYCK U MJIAaBHOE BBIKJIKYEHHUE

[IpyuMeHeHne (YHKUUN [JIABHOTO MyCKa W BBIKJYEHUS MO3BOJISIIOT NPEeAOTBPATUTH
CKAUKMU HaNpsiKeHUs1 CeTH, 00yC/lOBJIeHHblE PE3KUM HAabpOCOM U COPOCOM HArpys3KH, a Takxke
YMEHbUINTh MYCKOBbIe TOKW. BpeMeHa M1aBHOT0 yCKa U BbIK/JIIOYEHUS 33/]al0TCS B IpefeiaxX OT
0 1o 25 cexkyny c marom 0,1 cek myTeM nporpaMMUpoBaHust GyHKIUHN ( CM. MYHKT 7):

A) npu cCOBMeCTHOM ymnpaBJyieHud ¢pazamu - F11 u F12;

B) npu pa3genbHoM ynpaBaeHuu ¢aszamu: F31 u F32 paa kanana perysvpoBanus A, F51 u
F52 nnida kanana B, F71 u F72 gnga kanasa C.

3.12.2 BrI60p peryiMpyeMoro BbIX0JHOI0 NapaMeTpa

B kavecTBe peryJupyeMoro napameTpa MOXXHO IPOTPaMMHO BblOpaTh HanpsbkeHue U nian
MoumHOCTh P. Ecium B KaudecTBe BBIXOJHOrO MapaMeTpa BblOpaHo HamnpsbkeHue U, To
JIeMCTByIOlllee 3HA4YeHHWe HaANpsHKeHWA Ha Harpyske MNpsAMO-IPONOPLMOHAJBHO CUTHALY
3a/laHusA( NpHU yCJIOBUM, YTO HAIpsKEHUEe CeTH CUHYCOWZAJNbHO, HAarpysKa JIMHeWHass U UMeeT
aKTUBHBIM XxapaKTep), a MOILHOCTb, BblJesfleMasd B Harpy3ke, HeJMHEWHO 3aBUCUT OT
3a/jalollero curuaja. Eciu »xe B kauecTBe pery/JiupyeMoro napaMeTpa BblopaHa MOLIHOCTB P, To
BbIXO/lHasd MOILHOCTb IIPY TeX K€ YCJOBHUAX NPAMO IPOINOPLMOHAJbHA CUTHANY 3aJdHUA. ITU
3aBUCMMOCTH TpPUBeJEeHbl B Tabaule 3.4.

Tab6auua 3.4 3aBUCUMOCTb BBIXOJHOT0O HaNPsS>KEHUS U MOLHOCTH peryJsiTopa OT CUTHaJa
3aJlaHusA

BbI6paHHbBIN BBIXOJHOU NapaMeTp

Hanpskenue, U MoiHocTs, P

CUTHaJ
3azaHus, | 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 | B8O | 90 | 100 | 31 | 44 |54 |63 |71 |77 | 73|89 |95]100

PBoIx, % | 1 4 19 116 |25]36149 |64 |81]100)10|20]30]40|50|60]70]80]90]100

Bri6op pery/impyeMoro napamMeTpa OCyLeCTBJ/IsAeTCS yTeM NPOrpaMMUPOBaHUA QYHKIUN
( cM. nyHKT 7):

A) npu coBMecTHOM ynpaBJyieHud ¢pazamu - F14;

B) npu paszaesnbHOM ymnpaBieHuu ¢asamu: F34 nnsa kaHana peryaupoBaHus A, F54 s
kaHaJsa B, F74 pnga kanasa C.

3.12.3 HuxHWY ¥ BepXHUU NIpeJieJibl pEryJIUPOBaAHUSA
HwXHUM ¥ BepXHUU NpeJiesibl peryJUpOBaHUsl COOTBETCTBYIOT 3Ha4yeHUsAM Min u Max Ha

pucyHke pabodero uuksaa 3.4. YcTaHOBKa 3THUX 3HAa4e€HUW I03BOJIIET YCTAaHOBUTbH I'PaHULbI
Jiyana3oHa, B KOTOpPOM OyJZeT BeCTHUCb peryJupoBaHUe BbIXOJHOro napamertpa. Eciau
YCTAaHOBUTb 3HAueHUe [iJI1 HWXHero mpegena paBHbiM 0%, a gasa BepxHero - 100%, To
peryjvpoBaHue OyJeT peajJd30BaHO BO BCeM Juana3oHe - OT HyJd [0 IOJHOIO CEeTEeBOTO
HalNpsKeHUs.

JuckpeTHOCTb peryaupoBaHus coctasisieT 0,1%.
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3a/laHve 3HAaYEHUW HIXKHEr0 U BEPXHETro MpeJiesioB peryJupoBaHus s $a3oBOro MeTo/ia
OCYLIECTBJIIETCS NPOrpaMMUpPOBaHUEeM QYHKIMU( CM. MyHKT 7):

A) npu coBMecTHOM ynpaBJieHud ¢pazamu - F15 u F16;

B) npu pasgenbHoM ynpaBaeHuu ¢asamu: F35 u F36 a4 kanana peryavpoBanus A, F55 u
F56 nysa kanana B, F75 u F76 gnga kanasna C.

3.12.4 PexXuM orpaHvyeHUd TOKa

Perynatop MoxeT paboTaTb B peXHUMe OrpaHUYeHHs TOKa, B KOTOPOM CHCTeMa
ylnpaBJeHUs1 aBTOMaTUYECKH H3MeHsIeT YIpaBJsiolllee BO3/JeWCTBHE Ha TUPUCTOPbl TaKUM
06pa3oM, YT0ObI TOK Harpy3KH He MpeBbICUJ 3aJlaHHOe 3HayeHHUe. JlaHHast pyHKIMs 03BOJISIET
TOYHO OrpaHUYMBATh MYCKOBble TOKU Ha YPOBHE He 00Jibllle HOMHHAJIbHOIO, TEM CaMbIM
u3beraTb cpabaTblBaHMUA 3alUT OT KOPOTKOrO 3aMblKaHUSA U meperpy3kd. DyHKIuUsS
BKJIIOYAETCS U OTKJ/II0YAeTCs NporpaMMUpoBaHueM GYHKIUH( CM. TyHKT 7):

A) npu coBMecTHOM ynpaBJieHUHd ¢pazamu - F17 u F22;

B) npu pasgenbHoM ynpaBaeHuu ¢asamu: F37 u F42 aaa kanana peryavpoBanus A, F57 u
F62 nna kanana B, F77 u F82 nnsa kanana C.

3.12.5 PexxyM cTabuaM3aUU TOKA
PeryssaTop Mo)XeT pa6oTaTb B peXHMe CTabUJM3alldU TOKa, B KOTOPOM CHCTeMa

ylpaBJieHUs aBTOMAaTH4YeCKU H3MeHsdeT YIpaBJsdwollee BO3JeMCTBHEe Ha THUPUCTOPBI TaKHUM
06pasoM, 4TOObI MOAAEPKUBATh TOK HAarpy3Ky Ha 3a/laHHOM ypoBHe. TOYHOCTb CcTabuIU3aluU
TOoKa - 2% OT HOMMHA/JIBHOTO TOKa peryJfaTopa, BpeMs CTaOWJM3alUM TOKa NPHU CKauyKe
CeTeBOro HampsDKeHWA WM Harpysku Ha 10% - 2.3 cek. CurHas safiaHus oTobpakaeTcs B
amIiepax, Hanpumep [3 = 27 A.

@DyHKIMA BKJIIOYAETCA U OTK/I0YaeTcs NporpaMMUpoBaHueM QYHKIUM( CM. TyHKT 7):

A) npu coBMecTHOM ymnpaBJsieHuu ¢pazamu - F17, F21, F22;

B) npu pasaenbHoMm ynpaBaeHuu ¢paszamu: F37, F41, F42 nna kaHana peryjupoBaHus A,
F57,F61, F62 nna kanana B, F77,F81, F82 nnda kanasa C.

3.13 MeTo4 Npollycka NepUoJ0B
MoujHoCTb, BblZiesisieMasi B Harpy3Ke, peryJiupyeTcs 3a cieT U3MeHeHHs YUCJ/ia MepUuo/ioB

CEeTEeBOr0 HANpSDKEHHs, B Te4yeHHe KOTOPbIX OTKPBITbl THUPUCTOPBL. PopMa BBIXOJHOTO
HanpsKeHUs NpUBeJleHa Ha PUCYHKe 3.5

W
I

Limkn 1

PucyHok 3.5 BeixogHOe HanpsikeHHe PU peryJIMpOBaHUU METO/I0M IPOINYyCKa epruo/i0B

JloCTOMHCTBA MeTOoAA:
A) He BHOCUT rapMOHHYECKHE UCKa)KEHHUS B CETh;
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B) HeT moTpebJieHUs1 peaKTHUBHOM MOLIHOCTH, cOS ¢ = 1 ( mMpd aKTUBHOM XapaKTepe
HarpysKH).

HepoctaTku metoja:

A) He MOAXOAUT JJis pPeryJMpoOBaHUs TeMIlepaTypbl MaJIOMHEPLUUOHHBIX HArpys3oK M
YPOBHS SIPKOCTH CBeYeHHUs JIaMIl HaKaJIMBaHUS;

B) He pekOMeHIyeTCsl IPUMEHSTD AJI1 AKTUBHO-UHAYKTHUBHOU HAarpy3Ku;

B) B ceTH BO3MOXHO MOsIBJ€HHE CKAYKOB HaNpsHKeHHUs, 00YCJIOBJEHHBIX COPOCOM U
HabpocoM Harpy3ku( ¢psirkep-apdekT);

[') npu omnpejeseHHbIX YCJIOBUSIX B CETU BO3MOXHO TOSIBJIEHUE CyOrapMOHUYECKHUX
COCTaBJAAIIMX( YaCTOThI KOTOPbIX MeHblle 50 ).

[Ipy wKcnosb30BaHUM 3TOr0 MeTOAA MOIIHOCTb, BblJesfeMasd B Harpyske, NpsMoO-
NpONOPLHOHA/IbHA BeJIMYMHE CUTHA/IA 33/, aHUS.
Pabouynii [UKJ IpeCTaB/eH HUXKe Ha pUCYHKe 3.6:

A Pebix
100%

Max

Min

1M —
CwrHan 3apadus

wir

Komanpa “"PaboTta”

0 -
PucyHok 3.6 Pabouuii LMK/ OIpU peryJiMpoBaHWU METO/IOM MPOIMYyCKa NEPUO0B

[Tocne mogauu koMaH bl “PaboTa” B Te4eHHe BCEro TEXHOJIOTMYECKOTO IMKJA BBLIXOJHasI
MOIIHOCTbh, BblJesisieMasl B Harpys3ke, U3MeHsIeTCs B COOTBETCTBHUM C CUTHAJIOM 33/IlaHUs B
Jluana3oHe Mexy 3HaueHussMu Min u Max.

CurHas 3aZilaHys oTobpaXkaeTcsl Ha JUCIJiee B MPolieHTax, Hanpumep P3=55%.
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3.13.1 YcTaHOBKA BpeMeHH LIMKJIA PErYyJIUPOBAHUSA

BpeMsa nuk/ia peryJiMpoBaHUsl MOKHO yCTaHOBUTb MPOrpaMMHO B npegesax ot 1 go 10
CEKYH/] MyTeM IporpaMMupoBaHueM GYHKIUM( CM. IYHKT 7):

A) npu coBMeCcTHOM ynpaBJyieHuU pazamu - F26;

B) npu paszaesbHOM ynpaBiaeHUM ¢pazamu: F46 g kaHana peryaupoBaHus A, F66 ansg
kaHaJsa B, F86 nnsa kanasna C.

3.13.2 HuxxHYe U BepxXHUe NpeJiesibl peryJupOBaHUd

HuwxHUM 1 BepxHUU MpeJiesibl peryJupoOBaHUA COOTBETCTBYIOT 3Ha4eHUsAM Min u Max Ha
pucyHke pabouyero nukiaa 3.6. 3aZjaHMe 3HAueHUH HWXKHET0 U BepXHero IpesesioB
peryJupoBaHus IpPU peryJupoBaHUM MeTOJLOM IIpOINyCKa IepHOJ0B IPOrpaMMHUPOBAHUEM
byHKIUMU( CM. yHKT 7):

A) npu coOBMeCcTHOM ymnpaBJjieHud ¢pazamu - F27 u F28;

B) npu pasaenbHoM ynpaBieHuu ¢pasamu: F47 u F48 nnia kanana peryavpoBanus A, F67 u
F68 nnga xanana B, F87 u F88 nnga kanana C.

JuckpeTHOCTDb peryaupoBaHus coctasasieT 0,5%.

3.14 Bpi60p TUIIA HATPY30K

PeryssaTtop MMeeT BO3MOXXHOCTH BbIOOpAa THUNA HArpy3Kd - aKTUBHOW WJIM aKTHUBHO-
MH/JYKTHUBHOM. BbI60D OcylecTBAsIeTcsl nporpaMMupoBaHueM ¢yHKuuu F8( cM. myHKT 7)

[Ipu Bbi60Ope F8=1( akTUBHO-UHAYKTHBHAs HarpyskKa):

- npu ¢paszoBoM crnocobe ynpasJsieHusi( F7=0) peryaaTop caBUraetT MMNyJibChbl yIpaBJieHUs
TUPUCTOPAMU OTHOCHUTEJBbHO MOMEHTa Ilepexo/ila 4Yepe3 HOJb CeTeBOr0 HaNpsKeHUs
onpesie/IEeHHbIM 06pa3oM, YTO6Gbl ONTHMHU3UPOBATHb PErYJUPOBOYHYI0 XapaKTEPUCTHUKY IO,
aKTUBHO-UH/JYKTHBHYI0 Harpy3ky. PekoMeHAyeTcs ycTaHaB/JMBaTb 3TOT pEXUM IpHU
NOJKJIIOUeHUH Harpysku ¢ Ko3adpduiyeHToM MolHOCTU MeHee 0,8, HanpuMep TpaHcpopMaTop
Ha X0JIOCTOM XOJY, 3JIEKTPOABUraTeNU U T.N. Ec/Iu ke Harpy3ka — akTUBHasA, HO MO K/II0UYEeHa BO
BTOPUYHYI0 OOMOTKY TpaHchopMaTopa, TO yalle BCEro TaKyl Harpy3Ky MOXHO OTHECTH K
4YUCTO aKTUBHOMH( cos ¢u >= 0,9), mo3TOMy BbIOGOp pekrMMa aKTUBHO-UHAYKTUBHON Harpy3Ku He
TpebyeTcs.

- NpU peryJMpoBaHUM MponyckoM mepuoAoB( F7=1) pexuM aKTHUBHO-UHAYKTUBHOU
Harpyskd peKOMeHJyeTCsl YCTaHaBJWBATb B CJydyae MOAKJIOYEHHS HArpy3Ku 4epes
TpaHcdopmartop. B 3ToM ciydae npu F8=1 perynsatop cHavyasa IJIaBHO B Te4eHHe CEKYH/bl
yBeJIMYMBAeT HaNpsykeHWe OT HyJid J0 IOJHOTO CeTEeBOro, MOCJe 4Yero yxe COOCTBEHHO U
HAayMHAEeTCs peryJuMpoBaHUe MPOMYCKOM IMEPHOJO0B. 3a CyYeT IJIABHOrO CTapTa yAaeTcs
n36exaTb 6POCKOB TOKAa HaMarHMYMBaHUs TpaHcdOpMaTOpa, BCIJIECKA CETEBOT0 HaIpsKeHHs,
cpabaTblBaHUSA 3aIIUTHI OT KOPOTKOI'O 3aMbIKaHMUS.

3.15 3anuch B aMATb 3aBOJICKUX HACTPOEK.
Perynatop umeert cnenuanbayo GyHkuio FO8( cM. myHKT 7), IpU COXpaHEHUHU B MaMSATH

KOTOPOM 3Ha4eHHUs paBHOTro 1, BCe M0JIb30BaTeJbCKHE YCTAaHOBKU CTHUPAIOTCA, a HA UX MECTO
3aMMChIBAIOTCA 3aBO/ICKUE 3HAaYeHUA QYHKIUM.

3.16 3auThl
B perynsiTope peain3oBaHbl CleAyOUIMe BUJbI 3aL[UT:

A) 3ampyTa OT KOPOTKOrO 3aMbIKaHUsl peryasaTopa fBJseTcs [JyOJUpPOBaHHOM U
obecreyrBaeTcs JJByMs CIIOCOOAMHU: 3JIEKTPOHHBIM U 3alllUTAa aBTOMAaTUYE€CKUM BBIK/IIOYaTeleM
QF1. OJnexkTpoHHas 3allluTa peasu3yeTcss MyTeM OBbICTPOM 06pPabOTKU MHUKPONPOLECCOPOM
CUTHAJIOB, MOCTYNAWLMX OT AaTYMKOB TOKa. [Ipy NmpeBbllleHUH MICHOBEHHOI'O TOKA 3HAa4eHHUS
3*lHOM NPOUCXOLUT CHSATHE VIPABJSAIOIINX HMIYJIbCOB C THUPUCTOPOB, a Ha JAUCIJee
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oTOOpaXkaeTcsi COOTBETCTBYyMOIlee coobuleHHe. B ciydyae HecpabaThiBaHHSI 3JIEKTPOHHOU
3alMThI( MO NpHUYMHE BHYTPEHHEH HEeUCHPaBHOCTH HWJM cboe HacTpoeK) NPU KOPOTKOM
3aMbIKaHUHY HAarpy3Ky 006eCTOYUT aBTOMAaTUUECKUH BbIKAoYaTe b QF1.

B) 3amMTa 0T neperpyskd THUPUCTOPOB INpeJHa3HayeHa /JJs  COXpaHeHUs
paboTOCIOCOOHOCTH TUPUCTOPOB IPHU [JIMTEJbHON Ieperpy3ke TOKOM, IpeBblLIAOLIEM
HOMHHAJIbHOEe 3HauYeHHe TOKa peryjasaropa. 3alura sBjseTcd [JyOGJUPOBAHHOM U
obecreyrBaeTcsl ABYyMs CHOCOOAMU: 3JIeKTPOHHO M aBTOMaTHYeCKUM BblIkjawoudaTesneM QF1.
Mukpormnpoueccop HENpPepbIBHO HM3MepsieT TOKM HArpy3Kd U HaKalJIMBaeT 3Ha4eHHUe BpeMsi-
TOKOBOIO HMHTErpajia U CpaBHUBAeT €ro C YCTAaBKOMW, NPH MpEeBBbIIIEHUU KOTOPOW CHUMAET
MMITyJIbCbl YNpaBJeHUs C TUPUCTOPOB U OTOOpakaeT Ha JucIliee coobuieHWe. Paborta
peryJsisiTopa 6JI0OKMpyeTCs Ha 3 MUHYTBI, IOCJIEe YETrO OH MepexoJUT pexuM ‘[oToBHOCTB” eciu
nojaHa komanza “Crom”.

[leperpy3o4Hasi cnoco6HoCTb peryasaropa: [ = 1,5 Inom - 10 cek, [ = 1,25 [HoM - 30 cek, | =
1,1 Inom - 60 cek. B ciydyae HecpabaTbiBaHUSA 3JIEKTPOHHOM 3alUThI( [0 IPUYUHE BHYTPEHHEN
HEHUCIIPAaBHOCTU WJM c6oe HACTpoeK) TUPHUCTOPBI 3alULIAIOTCA OT Neperpy3Kd TelIOBbIM
pacuenuTesieM aBTOMaTU4YeCKOTo BbiK/atodaTesas QF1.

B) 3amwuTa OT meperpeBa pajuaTopa 00ECNEYMBAETCS BCTPOEHHBIM TeMIepaTypHbIM
JAQTYMKOM, KOTOPBIA HeNpepblBHO ONpallMBaeTcsd MUKponpoueccopoM. IlpesaenbHas
TeMmnepatypa paguatopa - 80 C. Ilocne cpabaThiBaHMsSl 3alUThl paboTa peryasTopa
6JI0KMpyeTCcsd [0 OxJaKAeHUs paguaropa Ao TeMmnepaTypbl 60 C, mocsie 4yero BBIK/JIOYAIOTCH
BEHTUJIITOPbl OXJIAXKJAEHUS W PEryJsaTop MHepexoJUuT pexuM ‘[0TOBHOCTB”, eciu MoJaHa
koMmaHga “Ctomn”.

[') 3amuTa OT HECUMMETPHUH BBIXOJHBIX TOKOB SIBJAETCH 3J€KTPOHHOW. 3aljyMTa MOXeT
OBbITh BKJ/IIOYEHA WJM OTKJIIOYEeHa MyTeM MporpaMMmupoBaHus ¢yHKuuu FI93( cm. myHKT 7).
3awuTa cpabaTbiBaeT IPY BbINOJHEHUHU CIeYIOLUX YCIOBUM:

- cpeaHe apudmeTudeckuid Tok pa3 Icp = (Ia + Ib + Ic) / 3 6osbiie 10% HOMUHAJIBHOTO
TOKa [ HOM peryJsiaTopa;

- OIMH WM 6oJiee TOKOB Harpy3ku oTn4aeTcs oT Icp 6osiee ueM Ha 15%, 25%, 35% uau
50%( B 3aBUcHMOCTH OT 3HaueHUs GyHKLUU F93) B TeyeHue BpeMeHHU 5-15 cekyH[,.

HecrMMeTpHs BbIXOJHBIX TOKOB MOXET ObITh 00YC/I0BJIEHA MOBPEXKAEHUSIMU B HarpysKe,
Hanpumep, neperopaHveM TOHoB, 06pbIBOM Harpy304HbIX NIPOBOJOB U T.II.

/1) KoHTposib NmoAK/IOYEHHUs HArpy3Kd U TeCTHpPOBAaHHE THUPUCTOPOB Ha BHYTPEHHee
KOpPOTKOe 3aMblKaHUe OCYLIeCTBJSAETCS CUCTeMOW ynpaBjeHHUs B pexuMe “['OTOBHOCTb”; B
pexxuMe “PaboTa” JaHHas 3al[UTa He aKTHBHA. 3alllMTa MOXET ObITh BK/IIOUEHA UJIU OTKJII0OUeHa
nyTeM nporpaMMupoBaHus GyHKIUU FO1( cM. myHKT 7).

E) KOHTpo/iIb HanpsPKeHUsl CUJIOBOM CETH OCYLIECTBJISETCA 3JEeKTPOHHBIM CIIOCOOOM.
3amuTa cpabaTbiBaeT B Cjly4yae OTCYTCTBUS OJHOW WJIM HECKOJbKUX pa3 WM B caydae HX
“ciunaHusa”. 3amiuMTa MOXeT ObITb BKJIOYEHa WM OTKJIIOYeHa MyTeM NpOrpaMMHpPOBaHHUA
byHkuuu F92( cM. nyHKT 7).

3.17 HacTpouku

B perynsiTope npeycMoTpeHa BO3MOXKHOCTb HACTPOUKHU:

A) HsmeHeHue mnopora cpabaTbiBaHUSI 3alUThl OT KOPOTKOTO 3aMbIKaHUS MOXHO
npousBecTH pe3uctopoM R3 B seBoMm BepxHeM yriuy miaaTbel TPM-ZVEL A5. M3Hava/ibHO Ha
npeANpUSTUNA U3TOTOBUTEJIE YCTAHOBJIEH MOPOT cpabaThIBaHUS MO aMIIUTYAe oKoJio 3*IH, rae
IH - HOMHUHa/NIBHBIK TOK perysafdTopa. B 3ToM ke JieBOM BepxHeM YIJy IJaTbl UMEKTCH [Be
KOHTpoJibHble Touku “K3”. HampsikeHue, uaMepeHHOe MeX/Jy 3THMHM TOYKAMHU, ONpejeisieT
yCTaBKy cpabaTbiBaHUs 3alUThl M0 K3. O6bIUHO 3TO HanpsiKeHUe cocTaBJisieT 0koJsio 2 B. [Ipu
HEOOXO0JUMOCTH YBEJUYUTh YYBCTBUTEJNbHOCTb CpabaTblBaHUs HYKHO 3TO HalpshKeHHe
YMEHbUINTb, [IJi1 Yer0o roJIOBKY PeryJIMpoOBOYHOro pe3uctopa R3 Hy»kHO moBopauyuBaTh NPOTHUB
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4acoBOW CTpeJiKe, AJis1 3arpy0JieHUs1 — HAoO0pOT HampshkeHUe ycTaBkuM K3 yBeqn4uTh U
NOBOpPAYMUBaTh roJioBKy R3 no yacoBoy cTpesike.

[IpuHrMas pelleHMe O HEOOXOJUMOCTU M3MEHeHHS HACTPOMKH 3alUTbl OT KOPOTKOIO
3aMblKaHMUS, cJlelyeT IPUHUMATh BO BHUMaHHUe:

- IPYU HanpsKeHHe YCTaBKU Bblillle 2,5 B 3amyuTa MoxeT ObITh MOJHOCTBIO BbIBE/IEHA U He
cpabaTbIBaTh BOOOIIIE;

- ObIBaeT cHTyauus, korjga 3amurta oT K3 cpabaTbiBaeT NpHU JeHCTBYIOIEM TOKe,
M3MepeHHOM KJellaMH, MeHblleM 4yeM I|H. JTo He 006f3aTe/JbHO TOBOPUT O HeNpPaBUJbHOU
3aBOJICKOM HACTpOWKe 3alUThl, MOTOMY 4YTO 3aljMTa cpabaTbhiBaeT M0 aMIJIUTYZHOMY(
MIHOBEHHOMY) 3HAa4eHMIO TOKa, a He JleHCTBYylolLleMy. JTO 4allle TOBOPUT O TOM, YTO BEJHKO
aMIUIUTY/IHOe 3HaueHue TokKa( nuk-dakTop). [lonbiTka 3arpyouTh WM MOJHOCTbIO OTKJIYUTh
3amuTy OoT K3 MOXeT NpuBecTU K BBIXOJAY THPUCTOPOB U3 CTPOA - BeJb OHHU JONYCKAIOT
HEKOTOpOe Ipe/ieJibHOe 3HAauYeHWe MIHOBEHHOrO TOKa, a 3aBOJCKasd HAaCTpOMKa Kak pas
npejycMaTpUBaeT cpabaTbiBaHUe 3aLUTHI /11 HEllpeBbILIeHN 3TOr0 Npe/ieIbHO-0MyCTUMOTr0
3HayeHUs. B 3TOM ciyyae U3roToBUTe /b UMeeT NPaBO OTKa3aTh B O6ecClaTHOM rapaHTUHHOM
00CTY>KUBaHUH.

B) I[lokasaHusi [JaTYMKOB TOKa. B ciyyae, eciuM TOKH, H3MepeHHble QaKTHUYECKH,
pacxoAsTcs C JaHHbIMU, 0OTOOpakaeMbIMH Ha JUCILJIee, MOXKHO MMPOU3BECTU UX NMOACTPOUKY. [s
NOJCTPOMKHM MOKAa3aHWM AATYMKOB TOKa CJAYXKAT peryJupoBodHble pe3ucTopbl R35, R36 u R37,
pacnoJsiokeHHble B JieBOM BepxHeM yriy maTbl TPM-ZVEL AS5. Pesuctop R35 oTBeuaer 3a
NOKa3aHUs JaTuyuKa Toka no ¢paze A, R36 - no ¢paze B, R37 - no ¢pase C cooTBETCTBEHHO.

[IpuHrMMasl pelieHUs1 0 HEOOXOJAMMOCTH HACTPOMKU MOKAa3aHUM JATUYMKOB TOKa CIEAYyeT
MMETb B BUAY ceayioliue GaKTophI:

- JaTYUMKA TOKa MMEIT HEeKOTOpPYI HayaJbHyl0 30HY HEYYBCTBUTEJBbHOCTU U
HeJIMHeHHOCTH. [Ipu Toke, paBHOM MeHee 10% HOMHHA/IBHOTO TOKa pPeryJsTOpa, MOKa3aHUA
JIATYUKOB TOKA MOTYT ObIThb HEJOCTOBEPHBI WU BOOOILE HYJIEBBIMM, HO 3TO He TOBOPUT O
HEMCIPaBHOCTH WJIM HEBEPHOU HACTPOMKe; IPY YBeJIMUEHUH TOKA, IOKa3aHUsS BXOAAT B HOPMY;

- [Aas U3MepeHUs TOKa HYXXHO MCHO0JIb30BaTh KJIEL[H, CHOCOOHblE U3MEPSTh
Cpe/lHeKBaZjpaTUUYHOe 3HaYeHUe ToKa. Ha Takux kjemax go/mkHa 6bITh Hagnucb TRUE RMS(
WCTHHHOE cpeJlHeKBaZijpaTUyHoe 3HauveHue). Kiemwu, He usmepsitoumue TRUE RMS, MoxHO
MCII0JIb30BaTh TOJIBKO NPU CHHYCOWJAJbHOM TOKe, a NPU HECUHYCOWJAJbHOM TOKEe TaKue
KJIeIlU MOTYT JAaTb NOTpPellHOCTb M3MepeHUs A0 50%. PekomeHayeTcs MCNOJIb30BaTh KJeLiy
dupmel "Fluke” nnu “Appa”;

- HACTPOWKY MOKa3aHUHW JaTYMKOB TOKA ONTUMAJIbHO NPOU3BOJUTH IPU TOKe paBHOM 60-
80% oT HOMHHAJIbHOT'O TOKA PEryJfaTopa;

- HeBepHas HACTpPOMKa MOXeT MPUBECTU K HEKOPPEKTHOMY CpabaThIBAaHUIO 3ALUT OT
neperpy3kd HWJM KOPOTKOro 3aMbIKaHUs - JIMOO CJAMIIKOM YacToe U Heo6O0CHOBaHHOE
cpabaTbiBaHME JIMOO HA0OOOPOT OTCYTCTBHE UJIM CIMUIKOM MeJlJIeHHOe cpabaThiBaHUs. B ciydae
BbIXOZIlA H3 CTpPOA peryJsaropa MO0 MNpPUYMHE HEBEPHOM CaMOCTOATEJbHOM HACTPOWKH
noTpebuTeseM, H3rOTOBUTEJb HMMeeT TIpaBO OTKa3aTb B 0eCIJIATHOM TapaHTUWHOM
00CTY>KUBaHUH.

[Ipy mnpoBeseHUM onepanyu MOACTPOWKHA TMOKa3aHWUM Ha JHUCIJIee pPEeKOMeHAYeTCs
bUKCHpPOBATh PeryJupyeMyto BeJIMYKMHY Ha AUCIIee, AJis 4ero Heo6xXxoAMMo HaXKaTh KHOMNKY “®”
HaHeJIu yIpaBJeHHUs.

3.18 Ucnoab30BaHKe KHONKYU “ABapuiiHOe OTK/I0YeHue”

KHonka “ABapuilHOe OTKJ/IOYeHHe” MO3BOJISIeT CHAThb HAINpsKEHWe C Harpy3Ku B JIOOOM
pexxuMe pabOThl yCTpoMCTBa NMpPH BO3HUKHOBEHUM BHEIITAaTHOM CUTyallUM, CBSI3aHHOM C
yrpO30H KU3HU NlepCoHaJa UK IOpYerd UMY eCTBa.
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KHomnka uMeeT pUKcaLUIO CBOETO MOJIOKEHUSI.

B Mozien19X TUPUCTOPHBIX PEryJATOPOB C HOMUHAJbHbBIM TOKOM 40 1 80 A npu HaxKaTUU
3TOM KHOIKMU pa3pbIBaeTcs Lielb BCIIOMOTATEeJNbHOTO MHUTAHUS, IPU 3TOM IJAThl yIpaBJeHUS
06eCTOYMBAIOTCS U UMIIYJIbChI yIIPpaBJeHUsl HA TUPUCTOPHI HE MOAAI0TCS.

st Moziesiell ¢ HOMUHA/IBHBIM TOKOM OT 125 A U Bbllle NPU HaXKaTUM KHONKH MOJAeTCs
HalpsPKkeHWe Ha MeXaHW3M He3aBHCUMOIrO paclenuTesisi CUJIOBOrO aBTOMaTa, KOTOPBIU
OTKJIIOYaeTCsd U 06ecTOYMBAaeT HArpysKy; OJHOBPEMEHHO C 3THM KHOIIKa pa3pblBaeT ILeMNb
BCIIOMOraTeJbHOTO MUTAHUS CUCTEMbI yIIPABJIEHUS.

3.19 Ucnoab3zoBanue [I1U/I-peryadgropa

15 yripaBJieHUs1 TUPUCTOPHBIM peryssTopoM oT [IW/]-perynsTopa Heo6x0oAMMO BbIOpPaTh
CUTHaJ ynpaBJieHus 4..20 MA, A1 yero NpucBouTb GyHKIUU F2 3HaueHue 4.

BHyTpu mkada npousBeseHO YACTUYHOE pacCK/AYeHHe Liened NMUTAHUs U YNpaBJeHus
[IU/l-perysisTopa COrJIacHO cxeMe, IPUBEeJeHHOW B NMpUJI0KeHUU b. JlaTYuku TeMnepaTypbl U
neny curHaiausauuu [IH/l-perynsTopa norpebuTesb packjaryaeT CaMOCTOSTENbHO COIJIACHO
PYKOBOJCTBY I10 3KCIJIyaTalluH, KOTOpOe BXOAUT B KOMILJIEKT IIOCTaBKH.

4. Tpe6oBaHUsI 6€30MACHOCTH.

4.1 PerynaTop COOTBETCTBYeT JAeHCTBYWOILMM TpeboBaHusaM “llpaBun ycTpoiicTBa
3JIEKTPOYCTAaHOBOK”, «IIpaBuiam TeXHUYeCKOH 3KCIJIyaTaluu 3JIEKTPOYCTAaHOBOK
norpeburteseit» U «lIpaBU1 TeXHUKM 6e30MACHOCTU NPU SKCIJIyaTallMK 3JEKTPOYyCTaHOBOK
NoTpebUuTeen».

4.2 Jlna paboTbl peryJjsiTopa HUCIOJIb3YeTCs ONacHoe [Jis >KU3HU HanpsbkeHue. [lpu
YCTAHOBKE peryJisiTopa Ha 00'bEKTE, a TAaKKe NIPU YCTPaHEHWU HEUCIIPABHOCTEN U TEXHUYECKOM
06CJIy>KMBAaHUHU HEOOGXO0IUMO OTK/IIOYUTD PETYJISATOP U MOJIKJII0YaeMble yCTPOUCTBA OT CETH.

4.3 He ponyckaeTcs momnaZiaHue BJAard Ha KOHTAKTbl KIEMMHHUKOB U BHYTPEHHIOI 4acTb
mkada. 3anpeniaeTcss MCNOJIb30BaHUE PETYJSATOPA B arpeCcCUBHBIX Cpejax C CoZiepKaHUeM B
aTMocdepe KUCJIOT, lies104el, Maces U T. 1.

4.4 Tloakyro4veHUe, peryJMpoBKa M TexXHUYeCcKoe OOCAy>KUBaHHE PeryJsTopa JAOJDKHBI
IPOU3BOAUTHCA TOJIBKO KBaJUQUIHUPOBAHHBIMM CHELUAJUCTAMH, U3YYHUBLUIMMHU HaCTosillee
PYKOBOJICTBO IO 3KCIJIyaTalUH.

4.5 Tlpu oskcmayaTalud W TEXHUYECKOM OOCIYKMBAaHHUM HEOOXO0AUMO COOJ0AATh
Tpe6oBaHusA «[IpaBU/J TeXHMYECKOM 3KCIJyaTallMU 3JIEKTPOYCTAHOBOK IOTpebUTesNel» U
«[IpaBUJ TEXHUKH 6€30MaCHOCTH NPU 3KCIJIyaTal MU 3JIEKTPOYyCTAaHOBOK NOTPeOUTeeN».

4.6 /151 3aliUThI 06CIYKUBAIOLEr0 MEPCOHAA PETryaAsaTOp A0JKEH ObITh 3a3€MJIEH.

4.7 PerysiiTop He MOXeT ObITh UCIOJIb30BaH KaK Pa3beJUHUTEJb I[eNU WU U30JIMpYIolee
YCTPOMCTRBO.

4.8 Ecnv cayyailHas moJiadya HampsiKeHUe Ha HarpyskKy npejCcTaBJsieT ONacHOCTb JJIs

nepcoHaJsla Wiu 060py/0BaHUs, TO PeryasaTop Heo6X04MMO MOAK/IYaTh Yepe3 NpepbiBaTelb,
HalpuMep, KOHTAKTOP, YIIpaBJisieMbl BHELIIHEN CUCTEMOM 6€30MaCHOCTH.
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4.9 He fonyckaeTcs paboTa yCTPONCTBA C KOHJEHCAaTOPHOM HAarpy3KOM, MOAK/IIOUEHHON K
BBIXOZY.

4.10 PaboTa peryasaTopa CONPOBOXJAeTCS BblJe/leHHeM Temsa. /lJis MpeoTBpalleHUs
neperpesa, BbIX0/ia U3 CTPOS M MpeJoTBpallleHUs 0Kapa He06X0JUMO:

A) ycTaHaB/IMBaTh PETYJISATOP HA HEFOPIOUYIO TOBEPXHOCTh;

B) HefomycTUMO yCTaHABJIUBAThb PETYJATOP B MJIOXO BEHTUJIUPYEMbIX MeCTaX U MeCTax C
BBICOKOU TeMIlepaTypOr OKPY>Kalolllel Cpeibl;

B) npu ycTaHOBKe Heo6x04UMO ob6ecnieyuTh He MeHee 100 MM CBO6OZHOTO MPOCTPAHCTBA
110 IEPUMETPY PeryasaTopa.

5. MoHTaxx Ha 0O'bEKTe.

5.1 CsieayeT yCTAaHOBUTD PETYJISATOP HA IITATHOE MECTO Y Ha/leXKHO 3aKPENUTD €ro.
5.2 3a3eMJIUTh PETYJSATOP B COOTBETCTBHE C TpeboBaHUsMHU [1Y3.

5.2 IIpokaZblBalOTCA JIMHUMW CBSI3M, NIpeJjHA3HAYE€HHbIE COEJJUHEHUS C TUTAIOLIEN CEThIO,
Harpy3Kou, yCTPOHWCTBAMU yIpaBJIeHUS.

5.3 CedyeHHE CHUIOBBIX IMPpOBOAOB AOJI2)KHO COOTBE€TCTBOBATDL TOKY HAI'PYy3KH.

5.4 ]_lel'II/I AJid MoJa4Yu CHUTHaJIOB yHOpaBJIEHHUA CjaeAyeT BbINOJHATbL BHUTBIMHW IdpaMH
[IpoBOAOB Ce4YeHueM He MeHee 0,22 mMM2 c HEeNnocpeaACTBEHHbIM HX IOAKJ/JIIOYEHHEM K
yhnpaBJAKIIUM KJI€eMMaM [Jid KaXKJ0ro CMrdaJjia OTAeJIbHO.

5.5 Ilpy MOHTa)Xe NPOBOJOB HEOOXOAWMO O6eCHeYuTb HX HAAEXKHBIA KOHTAKT C
KJIEMMHUKOM pPeryJisATopa, AJIs 4Yero PeKOMeHAYyeTCs WX KOHIbl TIIATEJbHO 3aYUCTUTh M
00JIYAUTDH UM ONPECcCOBATh B CTAHTAPTHble HAKOHEYHUKH, THJIb3bl, KIeMMbl. [lofcoenrnHeHe
MPOBO/IOB OCYLIE€CTBJISIETCS 110J] BUHT.

5.4 He ponyckaeTcsl NpoOKJajKa JHUHUHK YNPaBJASAKIIUMX CHTHAJOB B OJHOM XXIyTe C
CUJIOBBIMHU POBO/IaMH, CO3JJAI0IIIMMU BBICOKOYACTOTHbBIE UJIM UMITYJIbCHbIE TOMEXH.

5.5 TlogkaoyeHMe BHEUIHUX ILened K YCTPOWCTBY  MNPOU3BOJAUTCA IO CXeMaM,
NpHBeeHHBIM B [IpuoxkeHuu A.

5.6 [Ipu BbINOJIHEHUHU MOHTAXXHBIX pab0T HEOOXOJUMO NPUMEHSATh TOJIbKO CTaHJAAPTHBIN
MCIIPAaBHBIA UHCTPYMEHT.

6. [lepBOe BK/IIOYEHME.

6.1 [lepess nepBbIM BK/IOYEHHEM HEOOXOAUMO BBINOJHUTD CJeAYIOLIUE NEUCTBUSA:

A) mpousBecTH MOJKJNOYEHHE MO cxeMe 1, yKa3aHHOW B MPUJIOKEHUH A, IpU 3TOM B
KayecTBe TECTOBOW Harpy3Kd peKOMeHAyeTcs MOAKJYUTh JIaMIbl HAKaJUBaHUS MOILHOCTbIO
100-150 BT;

be3 mnoak/IHO4YeHHOM HAarpy3kd HEBO3MOXKHO CJleJlaTb BBIBOJ O TMPaBUJIbHOU WU
HelpaBUJILHOU paboTe peryJssTopa.

B)y6enuTbcs B MPaBUJIBHOCTU NOJKJIIYEHHS BHEIIHUX LieNell MUTAHUS U yIpaBJeHus,
3a3eMJIEHUS], OTCYTCTBUHM KOPOTKOI'0 3aMbIKaHHUS HAa BBIXOJE;
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B) mopaTh HampspKeHHe HA PEryJisiTop, MPU 3TOM BCe CBETOAMOAbI HA MepeHed MaHe U
mkada J0o/HKHbI KPaTKOBPEMEHHO 3aropeThCsl U NMOracHyTh, Ha Juciyiee B TeueHUe 10 cekyH[,
JIOJ’KHA OTOGPA3UTHCA HAJMUCh TEKYIIed MOJIeJIM PEeryysaTopa U BKJIOYAKTCS BEHTHJISTOPDI
oxJaxJeHus. Jlasee Ha JucIjiee 0TOOPA3UThCA HaANUCh “‘[OTOBHOCTBH” M TeKyllee 3HaYeHHUE
curHasia 3aJjlanus( HampspKeHUs1 WM MOIHOCTH, HanpuMep Us=57%, ). 3To o3HayaeT, 4YTO
peryJisiTop roToB K pa6oTe U MPOrpaMMHUPOBAHUIO.

6.2 [lo ymMo/n4aHUIO, PETYJSATOP UMEET HACTPOMKHU: ynpaBjeHHe pa3zaMU — COBMECTHOE,
nojaya koMaH/ibl “PaboTa” ocyiecTBIsETCI MECTHO TYMOJIEPOM C JIUI|eBOW MaHe/H, BbIXOJHOE
HanpsokeHHe peryaupyeTcsd (as3oBbIM MeTOJOM, CUTHaJ 3aJaHUsl M0JaeTcsl BCTPOEHHBIM
nepeMeHHbIM pe3uctopoM. I[lepeBegurte Tymb6sep “Pabora ¢A” B mnosoxkenue “Bra” u
NPOKPYTHUTE PYy4Ky I[epeMeHHOro pesucrtopa “Ymp. A” oT ofHOro KpalHero MnoJiOXKeHHS [0
Apyroro. Y6eauTecb NpU 3TOM, YTO Ha MOJK/IOYEHHOM Harpyske( JlaMmnax HaKaJMBaHMUA)
U3MeHseTCs HallpsKeHUe B IpeJiesiaX OT HyJId 10 OJIHOI'0 CeTeBOro.

7. I[IporpaMmMHupoOBaHue.
7.1 Bxoj, B pexxyM nporpaMMHUpPOBaHUA.

[IlporpaMMupoBaHrMe ¥ NPOCMOTP 3HAaYe€HUH YCTAaBOK OCYLIECTBJSETCS B peXuMe
“[IlporpammupoBaHue”. YTOObI BOWTHU B 3TOT pEXUM, HeobxoauMo B pexume ‘['oToBHOCTB”
KpaTKOBpPEMEHHO Ha)aTb KHOMNKY “IIporp”, mpu 3ToM Ha Jucmjee KPaTKOBPEMEHHO MOSIBUTCA
Hajgnuck “[lporpaMMupoBaHMe”, Mocje 4Yero B INEepPBOW CTPOKe HHJAMKATOpa OTOOpasUTCsA
Ha3BaHUe NepPBON QYHKIUU:

FO ynp. dazamu

[ToBTOpHOE HaXkaTHe KHONKU “[Iporp” mpuBeeT K BO3BpaTy B pexKUM “'0TOBHOCTB”

7.2 Boi6op GyHKIUH.

Haxkumas kHonku “>” u”<” B pexxuMe “IIporpaMMupoBaHHe”0CYIIECTBIISETCS Mepexo, OT
OZJHOM HAaCTPOWKH K JPyTOH.

7.3 IlpocMOTp ¥ U3MeHeHUe 3HAaYeHUSA QYHKIHUU.

Bbi6paB ¢yHKIMIO, 3HauyeHHEe KOTOpOW TpebyeTcsi MNPOCMOTPETb WJIU H3MEHUTD,
KPaTKOBPEMEHHO HAOXXMUTe KHONKY “®”, mpyu 3TOM BO BTOPOH CTPOKe UHAMKATOpPA 0TOOPa3nUTCs
TeKyllee 3HaueHUe QyHKL UM, HalpUMep:

FO ynp. ®asamu
0 - coBMecTHoe

M3MeHUTDh 3HaueHHe QYHKIIMU MOXKHO, HaXKMMasi KHOMKU “>" 1 “<”.

Jl1s1 TOro, YTOOBl COXPAaHUTb BblOpaHHOEe 3HayeHHe (QYHKIMH, HY>KHO KPaTKOBpPeMEeHHO
HaxkaTb KHONKy “®”, mpu 3TOM Ha [JAuCIJiee KpPaTKOBPEMEHHO OTOOpasuTCs HaJIUCh
“CoxpaHeHO0”, 4YTO FOBOPUT 00 YCNENIHOW 3amucyd 3HauyeHUss QYHKIUMU B MaMATb YCTPOMCTBa.
Jlasiee Ha UHAMKATOpe BHOBb OTOOPA3UTCA Ha3BaHUe TeKylleld QyHKIMU U CTAHET BO3MOXHbIM
HaBUTaLUsA M0 QYHKIUSAM.
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Eciu ke BbIOpaHHOe 3HaueHUWe (QYHKIUM COXPAHSATb He TPeOyeTcs, HaXKMUTE KHOIKY
“ITporp.” TeKCT BO BTOPOM CTPOKe UHJMUKATOPa UCUE3HET, a 3HauyeHHe QYHKIIMM He COXPAHUTCH,
B UeM JIeTKO y6eJUThCs, TOBTOPHO NMPOCMOTPEB 3HAaYeHHe PYHKLUH, [IJI YEero ONsTb HYKHO
HaXKaTb KHOMNKY “®”.

7.4 OYHKIMU U UX 3HAUYEHMUSI.
[IporpamMmupyeMble GYHKIMU peryJisiTopa epedyucaeHbl B Tabaune 7.1.

Tab6siuna 7.1 [IporpaMmupyeMbie GYHKLUHU

dyH- Haanucek Ha Onucanue
KIMg | WMHAWKaTOope

dynknuu FO-F8 ABas110TCA 00LIMMM AJ151 BCEX PEXXHMOB

OHpeﬂeJIHET CI0Cco6 ylIpaBJeHHA (baBaMI/I: COBMECTHO€ MJIK pa3JieJIbHOe

3HavyeHue Hagnuce IlosicHeHue
FO ymp. pazamu
0 COBMECTHOe CoBMecCTHOe ynpaBJieHHue ¢pa3zaMu
1 paszieJibHOE PaszziesbHOe ynipaBJjeHue dpa3zamMu
OmnpepnenseT cmocob6 ympaBJeHUs:: KoMmaHJa “Pa6ora” mojlaeTcd MeECTHO WJH
JUCTaHIMOHHO
3HayeHHe Hapgnucek [TosicHeHue
F1 croco6 ymp. Komangia “Pa6oTa” momaeTcs mepeBoIOM PYKOSITKU
0 TyMGep it it peBOJIOM Py

TyMOJepa “PaboTa” B mosoxxeHnue “Bria”

KoMania “PaboTa” nmojjaeTcs myTeM 3aMblKaHUS KJIEMM

1 JUCTAHIIMOHHO .
6 ¥ 7 KJ1eMMHOU K0JI0AKU X1 nJ1aThl ypaBJieHUs]

OHpeﬂeJIHET CHUT'HaJl ylIpaBJIEHUA BbIXOAHbLIM HANIPAXXEHHUEM

3HavyeHUe Hagnuce ITosicHeHue
CursHaz 3aJlaHusg U3MeHsdeTCs Ha)KaTHeM KHOIIOK “>" U

“«_n

<
0 KHOINIKU “ »
HaxkaTue “>” yBeJIMYMBaeT BbIXO/[HOE HANPSIX)KEHHE

“«_n

HaxkaTue “< YMEHbIIAET BbIXOAHOE HAlIpAXKEeHHEe

CurHan 3aZjlaHUs H3MeHAeTCd IOBOPOTOM DPYYKH
IIEPEMEHHOr0 Pe3UCTOpa, Pa3MeleHHOr0 Ha JIMLEeBOM
1 BCTP.PE3UCTOpP | MAHEJIU. [TosioxkeHUE “Mun” COOTBETCTBYET

F2 CUTHaJ ymp. . « »
MUHUMaJbHON BeJIMYUHE 33/laHus, oJ0XeHne “Makc
— MaKCMMaJIbHOY BeJINYMHE 3a/JlaHus.
CurHas 3a/laHus MOJIAeTCS BHELIHUM HanpsikeHueM 0-
2 0.10B
10 B
3 0.20 MA CurHaJi 3ajlaHus nojlaeTcs TokoM ynpanJieHus 0-20 MA
4 4..20 MA CurHaJi 3a/laHus NoJlaeTcsd TOKOM ynpaBJieHus 4-20 MA
CurHan 3aZjlaHus NOJAEeTCHd BHEIIHUM IepeMeHHbIM
5 ;32?:(’) PEe3UCTOPOM. PexoMeHyemMoe 3HauyeHue
p p CONpOTUBJeHHUS 3TOro peaucropa 1..10 kOm
OmnpefensieT noBeJieHWE pery/asaTOpa Mocje NpoNaXkKu HalpsXKeHUsI CUJIOBOM CETH WJIU
BCIIOMOTaTeJIbHOTO HaNpsKeHUs B pexkuMe “PadoTa”
3HayeHHe Hagnuch [TosicHeHUe
Eciu mpoBas HanpspKeHUs [JJIUJCA MeHee 2 CeK -
BBIXO/IHOE HaNpsDKEHUE CKAayKOM BO3BpalllaeTcs Ha
3 ABT.BKIL 0 BKJIDYEHO NpeXHUU yPOBEHb.

Eciu IpoBaJl HaNpAXEeHHUd OJJINJICA boJsiee 2 cek -
NPOUCXOAUT ABTOMATHYECKOE ITIOBTOPHOE BKJ/IFOYEHHUE.

Ecnu npoBan HampspKeHUsl JJIMJICS MeHee 2 CeK —
BbIXOJJHOE HaNpshKeHHe CKAuyKOM BO3BpalllaeTcs Ha
IpEXHUN YPOBEHb.

Ecnu npoBaj HampsbkeHUs Ajuwics Gosiee 2 ceK -

1 OTKJIFOYEHO
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ABTOMATHYECKUH Iepe3anycKk He MPOUCXOJUT; YTOGbI
nepedTu B pexxuMm ‘PaGoTa” HYXHO MMOJaTh KOMaHAY
“Cton”, mocJie 4yero noJiaTb BHOBb KoMaHay “Pa6orta”
OnpejiesisieT yca0BYe cpabaTbiBaHus 1-ro mporpaMMHpPyeMoro peJie
3HayeHHe Hagnuch [TosicHeHUe
0 OTKJIloYeHOo | Pejie HeaKTHBHO BO BCEX PEXXUMAX PaboThl
1 CUTHaJ CpabaTpiBaHMe peJsie MPOUCXOAUT TpPU Mepexoje B
F4 1-e pene I'OTOB pexxuM “l'oToBHOCTB”
) CUTHaJ CpabaTbeiBaHMe peJie MPOUCXOJUT TpPU TMepexojie B
PABOTA pexum “Pabora”
3 CUTHaJ CpabaTbeiBaHMe peJsie MPOUCXOJUT TpPU TMepexojie B
ABAPHUA pexxuM “ABapus”
OnpegensieT yca0BUe cpabaThIBaHUs 2-TO IPOrPAMMHUPYEMOTO peJie
3HayeHHe Hagnucoh [TosicHeHuUe
0 OTKJIloYeHOo | Pejie HeaKTHBHO BO BCEX PEXKUMAX PabOThI
1 CUTHaJ CpabaTbeiBaHMe peJsie MPOUCXOJUT TpPU TMepexojie B
F5 2-e peJsie I'OTOB pexxuM “T'oToBHOCTB”
2 CUTHaJ CpabaTpiBaHMe peJsie MPOUCXOAUT TpPU Mepexojie B
PABOTA pexuM “Pabora”
3 CUTHaJ CpabaTbeiBaHMe peJie MPOUCXOJUT TpPU TMepexojie B
ABAPHUA pexxuM “ABapus”
OnpegensieT yca0BUe cpabaTbiBaHUs 3-T0 MPOrPaMMHUPYEMOTO peJie
3HavyeHUe Hagnuce [TosicHeHue
0 OTKJIloYeHOo | PeJie HeaKTHBHO BO BCEX PEXKUMAX PabOThI
1 CUTHaJ CpabaTbeiBaHMe peJsie MPOUCXOJUT TpPU TMepexojie B
F6 3-e pesie I'OTOB pexxuM “T'oToBHOCTB”
9 CUTHaJ CpabaTpiBaHMe peJsie MPOUCXOJUT TPU Mepexoje B
PABOTA pexuM “Pabora”
3 CUTHaJ CpabaTbeiBaHWe peJsie MPOUCXOJUT TpPU TMepexojie B
ABAPHUA pexxuM “ABapus”
OnpejensieT METO/I PETYJIUPOBAHUS BBIXOAHOTO HANPSIXKEHUS
3HavyeHUe Hagnuce IlosicHeHue
F7 MEeTOJ, per. > v
0 ¢da3oBbIN ®a30BbIN METO/1 PETYJINPOBAHUSA
1 np.nepuoj; | MeToj peryJiMpoBaHus NPONyCKOM NEPUOJIOB
3a/laeTcs XapaKTep Harpy3Ky — akTUBHAsI WJIM aKTUBHO-UH/IYKTHBHasl.
3HavyeHHe Hagnuce IlosicHeHUe
0 aKTHUBHas AkTuBHas Harpyska( cos ¢u >0,9)
F8 HArpyaKa 1 AKTHUBHO-WH/|. | aAKTUBHO-UH/YKTHBHAsA. PekoMeHyeTcsl HCIO0JIb30BaTh
JUis Harpy3kH c cos ¢u<0,8 npu $pazoBoM ynpaBaeHUH(
F7=0) wu pana Harpysk, IOJAKJIIOUYEHHOHW uepes
TpaHchopMaTop, HpHU yOpaBJeHUH  MPOMYyCKOM
nepuogoB( F7=1)

dyukuuu F11-F28 geiicTByIOT Ipu cOBMeCcTHOM ynpasjieHud ¢pasamu( ¢ynknus F0=0)
dyukuuu F11-F22 peidcTBYIOT pu ¢pa3zoBoM MeToe peryaupoBanus( yuknusa F7=0)

BpeMH I[IJIaBHOT'O BbIXOJd HAIIPpAMXEHHA Ha 3a,Z[aHHbII‘;1 YPOBEHDb. AI/IaHaBOH 3HaYeHUH

F11 IJIaBH. Y CK
y ¢yHkuuu ot 0 1o 25 cek c marom 0,1 cek

BpeMs M/IaBHOrO CHWXXKEHUSl HANpPSKEHUS [0 MUHUMaJAbHOTO 3HaueHUd. /luamasoH
F12 IIJIABH. BBIKJIL. N

3HayeHUH PpyHKIuM ot 0 1o 25 cek c marom 0,1 cek

OmnpefenisieT 3aKOH U3MEHEHUA BBIXOJHBIX HAaNPSXKEHUSA M MOIIHOCTH B 3aBUCHMOCTHU

OT yHpaBJISIOIEro cCUrHasa(mpu ycJ0BUU, UTO HaNpsHKEHUE CETH CUHYCOUJAAJIBHO, a
F14 | per.BesnunMHa | Harpyska JIMHeHHa)

3HaueHHe

Hagnuch

ITosicHeHMe

0

§)

BbIXO,Z[HOG HalpdXeHre TINpdMOo MpPOoINOpPHHUOHAJIBHO

24




"3Bezna InekTpoHnka” www.zvezda-el.ru

CUTHAJIy yIpaBJIeHus

BbixoiHast MOLTHOCTH MPSIMO MPONOPIUOHAIBHO CUTHATY
yHpaBJeHHUsI

1 p

MuHMMasbHOE 3HaYeHHe CUTHaJA 3aJaHus B %. /luanaszoH 3HayeHud GyHKnuu ot 0%

F15 | mwia.npesen 710 100%, Ho He 6oJiee 3HaueHUs1 pyHknuu F16. JuckpetHocTs 0,5%
F16 | Bepx. mpesen MakcuMasibHOe 3HaueHHe CUTHaJla 3aaHud B %. /lnana3oH 3HaueHUH pyHKuUU oT 0%
J10 100%, Ho He MeHee 3HaYeHUs yHkuuu F15. JuckpetHocTb 0,5%
YnpaBieHne TOKOM Harpy3kd. OYHKLMA BKJAKOYAaeT WM OTKAKYAaeT pPeXUM
OTpaHHYeHHs TOKA WM CTabUJIM3allMy TOKa.
3HayeHHe Hagnuchb [TosicHeHue
F17 yIp. TOKOM 0 OTKIL PexxuMbl OrpaHUYeHUs WM CTabWIM3alUM  TOKa
OTKJIIOYEHBI
1 orpaHuyeHue | BKJIIOUeH peXuM OorpaHUYeHHUs TOKa
2 cTabuansauus | BkaoveH peXUM cTabU/IM3al My TOKa
F21 u. npesen | OnpefenseT MUHMMaJlbHOE 3HaYyeHUe TOKa B Harpy3Ke B pexUMe CTabUIM3alUu TOKa.
3HaueHUe QYHKIIMY He MOXKET NPEBbICUTh 3HaYeHUe QyHKIU F22
OnpegensgeT MakCMMa/lbHOe 3HaYe€HUe TOKA B HAarpy3Ke B pe)XMMe OTpPaHUYeHUs TOKa
F22 B. ipegeJ | WM CTabWIM3alUM TOKAa. 3HayeHHe QYHKIMM He MOXKeT NpPEeBBICUTb HOMHHAJbHBIN

TOK pPeryJisiTopa U He MOXeT ObITh MeHbllle 3HaueHUs1 QyHKuuu F21

®yuknuu F26-F28 nelicTBYIOT IpHU peryJvMpoBaHusl METOJ0M nponycka nepuogoB( ynknus F7=1)

OnpenensieT BpeMsi OHOTO [[MKJIA peryinupoBaHus. /luanasoH 3Ha4eHU QyHKIUHU oT 1

F26 UKIJL per.
I P 1o 10 cek c marom 1 cek
F27 | mmxmmpenen MuHuMasbHOE 3HaYeHHe CUTHaJIa 3aAaHus B %. /luanaszoH 3HavyeHUN GyHKuuu ot 0%
P 710 100%, Ho He 6oJiee 3HaueHUs1 dyukiuu F28. luckpetHocTs 0,5%
F28 Bepx.npeset MakcuMasibHOe 3HaueHHe CUTHaJla 3aaHud B %. /lnana3oH 3HaueHUH yHKuUU oT 0%

10 100%, HO He MeHee 3HaYeHUs yHkuuu F27. JuckpetHocTb 0,5%

dyuknuu F31-F88 aelicTBYIOT IpM pa3jesibHOM ynpaBjieHud pazamu( pynknusa F0=1)

dyuknuu F31-F48 pelicTBuTe/IbHBI AJI1 KAHAJIA peryJimpoBaHus A

dyuknuu F31-F36 aeiicTBYOT ipu ¢a30BOM MeTo/e AJisl KaHaJ1a peryjaupoBanusa A( ynakuusa F7=0)

BpeMH I[IJIaBHOT'O BbIXOJd HAIIPpAMXEHHA Ha 3a,Z[aHHbII‘;1 YPOBEHDb. AI/IaHaBOH 3HaYeHUH

B3l L. Ty K GA ¢yHknuu oT 0 1o 25 cek ¢ marom 0,1 cek
BpeMs MIaBHOTO CHWKEHHs HaINpsHKEHWS 0 MUHUMAa/ILHOTO 3HavyeHWs. /luamasoH
F32 ILI. BBIKJI. QA o
3HayeHud pyHkiuu ot 0 1o 25 cek c marom 0,1 cek
OnpejnesnisieT 3aKOH U3MeHEHUST BBIXOJIHbIX HAMPS)KEHUSA U MOIIHOCTU B 3aBUCUMOCTHU
OT ympaBJisiouiero curuaia(npu ycaoBUM, YTO HANPSKEHHWE CeTH CHUHYCOWJAIBHO, a
Harpyska JIMHelHa)
F34 | per. e, bA 3HaueHUe Hagnuchb [TosicHeHue
0 U Bbixo/iHOE HamNpshKeHWe TMpPsSMO  HPOTOPIHOHAIBHO
CUTHaJy yIpaBJEHHUs
1 p BbixogHAs MOLIHOCTD MPSIMO MPONOPIUOHAIBHO CUTHATY
yIpaBJIeHUs
MuHMMasbHOEe 3HaYeHHe CUrHasa 3ajaHus B %. /luanasoH 3HayeHud pyHKuuu ot 0%
F35 | H.mpenen oA
J10 100%, Ho He 6oJsiee 3HaYeHus1 yHKuu F36. luckpetnocts 0,5%
F36 | B.npesen A MakcrMasnbHOe 3HaYeHue CurHaja 3afaHud B %. [luana3oH 3HayeHUd GyHKLUU oT 0%
J0 100%, HO He MeHee 3HaYeHUs yHkuuu F35. JuckpetrHocTb 0,5%
YnpaBsieHue TOKOM Harpy3kd. @OYHKIMA BKJIKYAET WIM OTKIKYAET PEXUM
OTpaHUYeHHUs TOKA WJIM CTAaOUJIM3aIlMK TOKa.
3HavyeHHe Hagnuceh IlosicHeHue
F37 | ymp. Tokom pA 0 OTKIL PexxuMbl OrpaHUYeHHUs] WM CTAaOWJIM3AIUMUA  TOKa
OTKJIIOYEHBI
1 orpaHuyeHre | BKJIIOUEH peXXUM OrpaHUYeHHUs TOKa
2 crtabuau3sanus | BkI4yeH pexxuM cTabuan3aluu ToKa
F41 | H.npegenl oA | OnpesensieT MUHUMaJIbHOE 3HAYE€HHE TOKA B HAarpy3Ke B peXUMe CTaOUIM3alMu TOKA.
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3HaueHUe QYHKIIMHY He MOXKET NPEBbICUTh 3HaYeHUe QyHKIUU F42

F42

B. mpejen | pA

OnpezesnsieT MakCHMMaJlbHOe 3HaYEHHE TOKAa B Harpy3ke B peKMMe OrpaHUYeHHs TOKa
WM CTabWJIM3alUM TOKAa. 3HayeHHe QYHKIMM He MOXKeT NpPEeBBICUTb HOMHHAJIbHBIN
TOK pPeryJisiTopa U He MOXeT ObITh MeHbllle 3HaueHUs1 QyHKuuM F41

®ynknuu F46-F48 neiCTBYIOT IPpU peryJaMpoBaHUus METOA0M nponycka nepuoaoB( ynkuus F7=1) aisa

KaHaJIa peryJiupoBaHusa A

OnpenensieT BpeMsi OHOTO [[MKJIA peryinupoBaHus. /luanasoH 3Ha4eHU QyHKIUHU oT 1

F46 | mpxn. per. A 10 10 cek c marom 1 cek
F47 | . npesen bA MuyHMMa/bHOE 3HaUeHUeE CUTHaJA 33/iaHus B %. /luanasoHn 3HayeHuil ¢yukuuu ot 0%
710 100%, Ho He 6oJiee 3HaueHUs1 yHkiuu F48. luckpetrHocts 0,5%
F48 B. pesies hA MakcuMasibHOe 3HaUYeHUe CMrHasa 3a/jaHus B %. /luana3oH 3HayeHui ¢pyHkuuu ot 0%
J10 100%, Ho He MeHee 3HaYeHUs yHkuuu F47. JuckpetHocTb 0,5%
dyukuuu F51-F68 aelicTBUTEe/IbHBI AJI KaHaJIAa peryJupoBaHus B

dynknuu F51-F56 aeicTBYIOT pu ¢a30BOM MeTo/e AJisl KaHaJ1a peryjaupoBanusa B( ¢ynuknus F7=0)

BpeMH I[JTaBHOT'O0 BbIXOJla HAINIPAMXEHHA Ha 3a,qa1—11—11;11?1 YPOBEHB. I[[I/IEII'IEBIBOH 3HAYEeHUH

F51 L. myck OB ¢yHknuu ot 0 1o 25 cek ¢ marom 0,1 cek
F52 1L BhIKL, B Bpems [IABHOTO CHWKEHWA HANpPKEHHs A0 MUHMMATbHOTO 3HAYEHHMA. JunanasoH
3HayeHUH PpyHKIMM oT 0 1o 25 cek c marom 0,1 cek
OnpepenseT 3aKOH MU3MeHEHUs] BBIXOJHbIX HANPs>KEHUSI U MOLIHOCTH B 3aBUCMMOCTHU
OT yIpaBJisoLlero cUrHaja(npyu ycaoBUH, YTO HaNpsKeHHe CeTH CUHYCOWJAJIBHO, a
Harpyska JIMHelHa)
F54 | per. ey, bB 3HavyeHue Hagnuch ITosicHeHue
0 U BrixofHOe Halpsi:keHHe TMpPsMO HIPONOPLUOHAIBHO
CUTHaJly yIpaBJieHUs
1 p BeixoAHass MOLHOCTD IPSIMO NPONOPLHAOHAIBHO CUTHATY
ylIpaBJleHUs
F55 | m.npenen B MuHuMasbHOE 3HaYeHHe CUTHaJIa 3aAaHus B %. /luanaszoH 3HavyeHU GyHKuuu ot 0%
710 100%, Ho He 6oJiee 3HaueHUs1 pyHkiuu F56. luckpetHocTs 0,5%
F56 | B.npenen B MakcuMasibHOe 3HaueHHe CUTHaJla 3aaHud B %. /lnana3oH 3HaueHUH pyHKuUU oT 0%
J10 100%, Ho He MeHee 3HaYeHUs yHkuuu F55. luckpetrHoctb 0,5%
YnpaBseHne TOKOM Harpy3kd. OyHKLMA BKAKYAaeT WM OTKAKYAaeT pPeXUM
OTpaHHYeHUs TOKA WU CTabU/IM3allMK TOKa.
3HayeHHe Hagnucob [TosicHeHue
F57 | ynp. Tokom ¢B 0 OTKIL PexxuMbl OrpaHUYeHUs WM CTabUIM3alUM  TOKa
OTKJIIOYEHBI
1 orpaHuyeHue | BKJIIOUEH peXuM OorpaHUYeHHUs TOKa
2 cTabuusauus | BkiatoyeH pexxuM cTabuau3alnuu ToKa
F61 | unpesenldB OnpefenseT MUHMMa/lbHOE 3HaYyeHUe TOKa B Harpy3Ke B peXxUMe CTabUIM3aluu TOKa.
3HaueHUe QYHKIIMY He MOXKET NPEBbICUTh 3HaYeHUe yHKIUU F62
OnpegensgeT MakCMMa/lbHOe 3HaYe€HUe TOKA B Harpy3Ke B pe)XMMe OTpaHUYeHHs TOKa
F62 | B.npenenl dB | mau crabuiausanuu Toka. 3HayeHHe QYHKIMM He MOXKeT NpPEeBBICUTb HOMHHAJIbHBIN

TOK peryJisiTopa U He MOXeT ObITh MeHbllle 3HaueHUs1 QyHKuuM F61

dynkuuu F66-F68 ne

VCTBYKOT NIPU peryJIMpOBaHUs METOAOM nponycka nepuoaos( ¢yukuua F7=1) gasa
KaHaJla peryJiupoBaHus B

OnpepnensieT BpeMsi OHOTO [[MKJIA peryJanupoBaHus. /luanasoH 3Ha4eHU QyHKIUHU oT 1

F66 UKJIL. peT. B
H per. ¢ 1o 10 cek c marom 1 cek
MuHMMasbHOEe 3HaYeHUe CUrHasa 3ajaHus B %. /luanasoH 3HayeHud pyHKuuu ot 0%
F67 | H.npenen B 0 o
J10 100%, Ho He 6oJsiee 3HaYeHus1 yHkuu F68. luckpetnocts 0,5%
MakcuManbpHOe 3HaYeHHe CUTHaJIA 33iaHud B %. Jlnana3oH sHadyeHuH QyHKLMuU oT 0%
F68 | B.mpenen B A A ynxn

Z10 100%, HO He MeHee 3HaYeHUs yHkuuu F67. JuckpetHocTb 0,5%

dynknuu F71-F88 geiicTBUTE/ILHBI AJ1 KaHaJIa peryaupoBanus C

dyuknuu F71-F76 aeiicTBYOT Ipu ¢a30BOM MeTo/e AJisl KaHaJ1a peryaupoBanusa C( pyakuusa F7=0)

F71

1. myck ¢C

BpeMs maBHOTr'O BbIXOJ]a HANpsDKEHHUs1 HA 3alaHHbIM ypoBeHb. /[Mana3oH 3HaYeHUU
¢yHknuu ot 0 1o 25 cek ¢ marom 0,1 cek
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BpeMH I[JTaBHOI'O0O CHUXKEHHA HallpAXKEeHHUA A0 MHUHHUMAJIBHOIO 3Ha4Y€HH. [[Hana30H

k72 . BRI G 3HaveHUH PyHKIuM ot 0 1o 25 cek c marom 0,1 cek
OnpegensgeT 3aKOH U3MeHEHUs BBIXOJHBIX HAIPSHKEHUS U MOLIHOCTH B 3aBUCUMOCTH
OT yIpaBJisioLlero cUriaja(npyu ycaoBHH, YTO HaNpsKeHHe CeTH CUHYCOWJAJIBHO, a
Harpyska JInHelHa)
F74 | per. semud. bC 3HaueHue Hagnuchb ITosicHeHue
0 U BeixofgHOe Hamps:keHHe MPAMO IPONOPLUOHAJIBHO
CUTHAJIy yIIpaBJIeHUs
1 p BrixoHast MOLIHOCTD [IPSIMO NPONOPLHUOHAIBHO CUTHATY
yIpaBJieHUsI
MuHuMasbHOE 3HaYeHHe CUTHaJIa 3aAaHus B %. /luanaszoH 3HavyeHUN GyHKuuu ot 0%
F75 H. ipezes ¢C
Z10 100%, Ho He 6oJiee 3HaYeHus1 yHKuuH F76. luckpetHocts 0,5%
F76 B. pesiest bC MakcrMasibHOe 3HaYeHue CUrHaja 3aZaHuda B %. [luana3oH 3HayeHUd GyHKLUU oT 0%
710 100%, Ho He MeHee 3HaueHus GyHKIMU F75. JluckpetHoctb 0,5%
YnpaBseHHe TOKOM Harpy3kud. @OyHKLUHMSA BKJIIOYAaeT WU OTKAKYAaeT pexuM
OrpaHHYeHus] TOKA WK CTaOUIM3alUH TOKa.
3HavyeHUe Hagnuceh IlosicHeHue
yIIp. TOKOM I
F77 oC 0 OTKIL PexxuMbl  OrpaHUYeHUsT WM CTaOWJIM3AlMA  TOKa
OTKJIIOYEHBI
1 orpaHuyeHde | BKJIIOUEH pexUM OorpaHUYeHHUs TOKa
2 cTabuansauus | BkaoveH peXXuM cTabU/IM3al My TOKa
F81 | u npesesnl dC OnpepensieT MUHMMaJIbHOE 3HAaY€HMe TOKA B Harpy3Ke B peXMMe CTabU/IM3al MU TOKa.
3HaueHUe QYHKIIMY He MOXKET NPEeBbICUTh 3HaYeHUe QyHKIMU F82
OnpefenseT MakCMMa/lbHOe 3HaYeHUe TOKAa B Harpy3ke B pe)kKMMe OTpaHHUYeHHsI TOKa
F82 | B.mpegenl $C | mam crabuausanuu Toka. 3HayeHHe QYHKIMM He MOXKeT NpPEeBBICUTb HOMHHAJbHBIN

TOK PEryJsATOpa M HE MOXET ObITh MeHblIe 3HaueHus1 yHKiuu F81

®yukuuu F86-F88 aeiCTBYIOT IPHU peryJMpoBaHUsA METOA0M nponycka nepuoaoB( pynkuus F7=1) aia

KaHaJia peryjupoBaHus C

OnpepensieT BpeMsi OZJHOTO LIMKJIA PEryJIMpoBaHus. /lnana3oH 3HaueHU GyHKIMUM OT 1

F86 UKJI. per. ¢C
I per. ¢ 10 10 cek c marom 1 cek
MuHMMasbHOE 3HaYeHHe CUTHaJA 3aJaHus B %. /luanazoH 3HavyeHud oyHKnuu ot 0%
F87 | H.mpegen ¢pC 0 o
710 100%, Ho He 6oJiee 3HaueHUs1 pyHkiuu F88. luckpetrHocTs 0,5%
38 B. pesien ¢C MakcuMasibHOe 3HaueHHe CUTHaJla 3aaHud B %. /lnana3oH 3HaueHUH pyHKuUU oT 0%
1P 210 100%, Ho He MeHee 3HaYeHUs yHkuuu F87. JuckpetrHocTb 0,5%
@yHKIMA BKJ/AOYAET WA OTKJIIO4YaeT TEeCTUpPOBaHWE Ha HaJW4he Harpysku H
BHYTpPEHHEee KOPOTKOe 3aMblKaHHe TUPUCTOPOB
KOHTPOJIb
Fo1 Har 3HayeHUe Hapnuch [TosicHeHue
p 0 BKJIIOYEHA 3anyTa BKJIKYEHa
1 OTKJIKDYEHA 3aniyTa OTKJKY€eHa
QOyHKIUA BKJIKYAET W OTKIIYaeT KOHTPOJIb OTCYTCTBUSA WM “cavnaHus paz”
3HavyeHUe Hagnuceh IlosicHeHue
F92 | koHTpoJBb da3
0 BKJIIOYEHA 3aniyTa BKJIKYEHA
1 OTKJIFDYEHA 3aniyTa OTKJKY€eHa
@yHKIMA BKAKYAET WK OTKJIKYAET 3alIUTY OT HECUMMETPUU TOKOB Harpy3Ku
3HavyeHUe Hagnuce IlosicHeHue
0 15 % 3amuTa cpabaThIBaeT NMPH HECUMMETPHU TOKOB Ha 15%
3amuTa 0 0
F93 HECHM 1 25% 3amuTa cpabaThIBaeT NMPH HECUMMETPHU TOKOB Ha 25%
' 2 35% 3auuTa cpabaThIBaeT NMPU HECUMMETPHUU TOKOB Ha 35%
3 50 % 3auuTa cpabaThIBaeT NMPU HECUMMETPHUU TOKOB Ha 50%
4 OTKJIKDYEHA 3aniyTa OTKJKY€eHa
3anuch B IaMsATh 3aBOACKUX HACTPoeK( 3HAaYeHUH 10 YMOJYaHUIO)
Fo98 3aBOJ. HACTP. 3HavyeHue Hapgmnuch [TosicHeHMe
0 HeT 3HaueHUs1 BCeX MNPOTpaMMUpyeMbIX QYHKIHUU He
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H3MeHseTca
Bce nporpaMMHupyeMble dyHKIIUU MNPUHUMAIOT
3aBO/ICKHE 3HAaYeHHUs. ITH 3HAYEeHHUS PaBHbI:
OyHKIMA 3aBo/icKoe OyHKIMA 3aBoJicKoe
3Ha4YeHHe 3Ha4YeHHe

FO 0 F46 5 cek
F1 0 F47 0%
F2 1 F48 100%
F3 0 F51 5 cek
F4 1 F52 3 cek
F5 2 F54 0
Fé6 3 F55 0%
F7 0 F56 100%
F8 0 F57 1
F11 5 cek F61 0
F12 3 cek F62 IHoM

1 Ja F14 0 F66 5 cek
F15 0% F67 0%
F16 100% F68 100%
F17 1 F71 5 cek
F21 0 F72 3 cek
F22 IHOM F74 0
F26 5 cek F75 0%
F27 0% F76 100%
F28 100% F77 1
F31 5 cek F81 0
F32 3 cek F82 IHoM
F34 0 F86 5 cek
F35 0% F87 0%
F36 100% F88 100%
F37 1 FI1 0
F41 0 F92 0
F42 IHOM F93 0

8. UHauKanus JaHHBIX Ha JUCILIee

B Ta6iniie 8.1 npuBeAeHbl OTOOpaXkaeMble Ha JIMCIJIee JAaHHbIE /s BCeX PEXKHUMOB.

Pexxum OTobpakaeMble JlTaHHbIE

1-s ctpoka Hagnucek “IT'oToBHOCTB”

['0oTOBHOCTB 2-9 ctpoka BesnnuuHa 3ajawoliero curHajaa, Hanpumep, Us=25%,

P3=45%, I3 = 66 A.

[TporpammupoBaHue | F2 - curnan ymp.

1-a cTpoka Koj ¢yHKIMMU U ee cOKpalleHHOe Ha3BaHHUe, HallpuMep,

2-51 CTpOKa 3Ha4YeHHe PYHKILMHU U KPAaTKOeE MOsiICHEHHE

1-a CTPOKa BesinuunHa 3ald0IETro CUT'HaJ1a

Pabota

2-9 ctpoka BesunurnHa TokoB mo ¢asam A, B, C u TeMmnepatypa
paauaTopa, HanpuMmep, [a=45 A, [b=47 A, Ic =46 A, Tp=38 C.

OToGpakaeMble Ha AUCIJIee MapaMeTpbl NMePUOJUUYECKH MEHSTCS.
YTo6bl MpoCMaTpUBaTh TOJbKO OJWH BbIOPAaHHBIA MapaMeTp,
HanpuMep, Tp, Hy»KHO HaxaTb KHonky "®”. Ilpu 3ToM B mpaBoM
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TOJIBKO

BEpPXHEM YIJy MNOSABUTCHI Hajnuch ~@®”, 4yTo o3HayaeT ¢UKCALUIO
TeKyllero napamerpa. I[Ipu 3aToM Ha Aucniee 6yZeT oTo6pa)kaTbCs
BbIOpaHHBIA mNapaMmeTp. YToObI
napaMeTpa Hy»KHO NIOBTOPHO HaXKaTb KHOMNKY "®”.

OTMEHUTb (QUKcaALUI0

ABapus

Koz omn6ku U ee Ha3BaHHEe

9. Ucnosib30BaHue BctpoeHHoro [IU/l-peryasaropa

Jna ucnosib3oBaHua BcTpoeHHoro [IW/l-perynaropa /A peryjadpoBaHUA TeMIlepaTypbl
06'beKTa HeoOX0JUMO BbIOpATh CUTrHaJ ynpasyeHus 4.20 MA, [J 4ero Hy>KHO YCTaHOBUTb
3HayeHHWe O¢yHKUUU F2, paBHoe 4. B 3TOoM ciaydae aHasoroBblil BbIXOAHOW curHaa [IWU/]-
peryJiaTopa CTaHeT YIpPaBJIATb BLIXOAHBIM HaNPsXKEHHUEM peryJisaTopa.

Taxke Heob6xoAuMo npousBecTH KoHburypupoBaHue I[IW/l-peryasTopa B COOTBETCTBHUM C
npuJiaraeMoy TEXHUYECKOH JOKyMeHTaLUEeN.

10. Bo3MO:xKHble HEMCIIPABHOCTH U CIOCOObI UX YCTPAHEHUS]

Bo3Mo>KHble HEUCIIPABHOCTH U CIIOCOOBI UX YCTPaHEHUs NpUBeZieHbl B Tabune 10.1

Ta6sinia 10.1 Bo3aMoXkHble HEUCTPABHOCTHU U CIIOCOOBI UX YCTPAHEHU s

N Omu6Ku Haanuce Ha IlosicHeHue
WHAUKATOpE
Harpyska He noJiK/JII0YeHa UJIM KOPOTKOE 3aMbIKaHHWE BHYTPH TUPUCTOPA.
Bo3mo)kHada NIpU4YvHa JencTBusa
Harpyska He mnogk/a4YeHa WK | Y6eauTbcs B paBUJIbHOM
NOAK/IYEHA HEBEPHO NOAK/JIYEHUH HArPY3KHU
HapymieHue koHTakTa [IpoBepuTH KOHTaKTHbIE
COeJIMHEHUS; TIPU HEeO6XOIUMOCTH
KOHTaKTHbIE MOBEPXHOCTHU
Owl HeT HarpysKH Uiu 3aYMUCTUTh, BUHTOBBIE COEJWHEHUS
K3 Ttupucropal NOATSAHYTh
O6pBIB MpPOBO/IOB, 0GPBIB BHYTPH | [IpoBEpUTH 11€I0CTHOCTH MPOBO/IOB
Harpys3KH Y Harpy3KH NyTeM “NPO3BOHKH”
KopoTkoe 3ambikaHue BHYTpH | “[Ipo3BOHUTL”  THUPUCTOP  MpH
TUpHUCTOPA OTKJIIOYEHHOM HaNpPSKEHUH CeTH.
Ecnu  Tupucrop “3BoHuTCH’ -
YCTPOWCTBO HEUCIIPABHO
BHYTpeHHsIsl HEUCIIPABHOCTD OTnpaBUTh B PEMOHT
YcTpoHCTBO He 0GHAPYKUBAET HANIPSKEHUE CETH
Bo3Mo:xHasg NIpUuIvHaA JeucTBUsA
HanpsbkeHue Ha peryndgtop He | Y6eauThca B NOIKJIFOYEHUU
MOJaHo HaNpsKeHUs, MpPaBUJIbHOCTHU
. MOAK/IYEHHUS
Ow?2 HET CUJIOBOU ceTH! > =
He Bk/IIOYEeH aBTOMaTUYeCKUH | BKJIOYUTH aBTOMaTHUYECKUH
BBIKJIIOYATEJb BBIKJIIOYATEJb
C/IMIIKOM HU3KO€e HalpshKeHue Y6eauThcs, 4TO HANPSKEHUE B CETH
6osibiie 190 B
BHYTpeHHss1 HEUCIIPABHOCTh OTnpaBUTh B PEMOHT
Bo BpeMs pabGoThl GbL1 3apUKCHUPOBAH NMPOBaJ HANPSDKEHUS MUTAHUS
o3 npoBas CUCTEeMbl  yIpaBJieHWs WM TNPOBaJ  CWUJOBOIO  HaNpsHKEHUS
HanpsiKeHus! JUINTENbHOCTBIO Gosiee 2-X ceKyH/,. JlasbHellllee NOBeeHUE PeryasiTopa

onpenensercsd 3HadeHueM o¢yHkuud F3. Ecau F3=0, To ycTpoiicTBO
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aBTOMaTU4YecKu Tmnepeiiier B pexum “loToBHOCTR”; ecan F3=1, To
peryJsaTop BoHAeT B pexuM ‘[0TOBHOCTB” mocC/je MOJauv KOMaHJbI

MCTOHH

TemnepaTypa oxaaxjaroulero paguatopa gocrurJa 80 C.

Bo3Mo:KHasg npUuIvHaA JencTBUsA
HewucnpaBeH BEHTUJIAATOP | Y6equThcs B HCIPABHOCTH
OXJIAXKJEHHUS BEHTHUJIATOpA
3acopeHsbl BEHTHWJISAMOHHBIE | [IpounCTUTH BEHTUJISILIMOHHbBIE
YKaJTI03U YKaJII03U OT NBLJIYM U Mycopa
Ow4 neperpesn!
Perysnsatop pa3MelieH B IJIOXO | Y6eIUThCd, 4YTO  TeMIepaTypa
BEHTUJIUPYEMOM WJIM JKapKOM | OKPYKaroLlero BO3/lyXxa He
MecTe npeBbimaeTr 40 C. YcCTaHOBUTH
peryiatop B Apyroe  MecTo,
MPUMEHUTh BHENTHUHN 06/1yB
BHYTpeHHsIs1 HEUCIIPABHOCTh OTnpaBUTh B PEMOHT
Harpyska He mnoAk/a4eHa WM | Y6eAUTbCS B IPABUJIbHOM
NOAK/IYEHA HEBEPHO NOAK/JIYEHUH HArPY3KHU
HapymieHue koHTakTa [IpoBepUTH KOHTAKTHBIE
COeJIMHEHUS; TPU HEOBXOTUMOCTH
KOHTaKTHbIE IOBEPXHOCTH
3a4YMCTUTh, BUHTOBBIE COEIUHEHUS
ow6 HECUMMeTpUs NOATSHYTh
TOKOB! O6pbIB MPOBOJOB, 06pbIB BHYTPH | [IpOBEPUTH 11€JI0CTHOCTH MPOBO/JIOB
HarpyskKH Y Harpy3KH NyTeM “NPO3BOHKH”
CunbHBIA JucbanaHc | [loMepyuTh CONPOTUBIEHUSA
CONPOTHUBJIEHUH HAarpy3KH Harpy3oxK
CunbHbI¥ aucbasaHc pa3 OTKJIIOYUTD 32LIUTY
BHyTpeHHSS HEUCTIPABHOCTD OTKJIIOYUTD 3aLUTY WU
OTNPABUTH B PEMOHT
KopoTkoe 3aMbikaHHe Ha BbixoJie | [Ip0O3BOHUTH BBIXOJ, pETyIsTOpa HA
peryssTopa HasiM4yue Mex$pa3HOTO KOPOTKOTO
3aMbIKaHHWS U 3aMbIKaHUS Ha
3eMJII0
o7 KopoTkoe CivumkoM 6GoJibliiMe  MYCKOBbIE | YBeJWUYbTE BPEMs MJIABHOTO MyCKa,
3aMblKaHue! TOKHU YMEHBIIUTE BbIXOJHOE
HanpsKeHUe, BKIKYUTE PEXUM
OTpaHHUYEeHHUs TOKA
C6o# HacTpoek cpabaTbiBaHus K3 | CBA3aThCs C MPOU3BOAUTEJIEM
BHYTpeHHss1 HEUCIIPABHOCTh OTnpaBUTh B PEMOHT
3HaueHUe TOKa HarpyskKu | YMeHbUIUTh BbIXOJAHOE
NpeBbIIaeT HOMUHAJIBHBIA TOK | HApsXKEHUE PETYJISITOopPa;
ow10 Meperpyska perysasitTopa B Te4YeHHe | BKJIIOYUTh PEKHUM OTPaHUYEHUS

AJIUTEJIbHOI'O BpEMEHH

TOKa; YBEJIUYUTb CONPOTUBJIEHUE
Harpysku

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

PerysssiTop He BocnprHHMMaeT KoMaHAay “Pa6ora”

Bo3MoxKHas NpUYHvHa

JencrBusa

Komanga “PaboTa” He mocTymaer
Ha peryJsiTop

[IpoBEpUTHL MOCTYMJIEHHE KOMaH/IbI
pab6oTa Ha KOHTaKTaX KJeMMHHKa
yIpaBJIeHUSsT; y6eaUThbCs B
HCIIPABHOCTH TyM6JiepoB “Pa6ora”

HeBepHo 3amporpaMMHpoBaHa
éyuknua F1 - BbiGop cnocoba
N0/Ia4YX KOMaH/bl

[IpocMoTpeTh 3HaueHUe OQYHKIUHU
F1; npu He06X0AUMOCTU U3MEHUTH
ee 3HaYEHUeE.
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BHyTpeHHsisi HEUCIPABHOCTD

| OTIpaBUTH B pEMOHT

HeT omin6ok

3HayeHUe CUrHaJja 3aJldaHUA HEe U3BMEHAETCA UJIU PABHO 0%

Bo3mo)kHada NIpU4YvHaA JencTBusa
HeucnpaBHoCTB nenei | [IpoBeputhb 11eJIOCTHOCTD U
yOpaBJieHUsI WM UX HEBEPHOE | MPaBUJIbHOCTh MO/IKJIFOUEHUS

MNOAKJIIDYEHHE

neney ynpaBJieHUs

HeBepHO ycTaHOBJIEHO 3HAa4YeHHE
dyuknuu F2 - BbIGOpP HMCTOYHHKA
3a/Ial0lero CUrHasa

[IpocMoTpeTh 3HaueHHe (QYHKLUU
F2; npu Heo6X0JUMOCTH U3MEHUTH
ee 3HAYEHHUe.

HeI/ICHpaBHOCTb KHOIIOK UJIn
BCTPOEHHOT' O MNOTEeHINoOMETPA,
BHYTPEHHAA HEUCIIPABHOCTb

OTnpaBUTb B PEMOHT

HeT omin60ok

PerynaTtop mnepexoguT B pexum “Pabora”’, cUrHaa yrnpaBJeHUs
NPUCYTCTBYET U HU3MEHSETCS, Harpy3ka MOJAKJIOYEHa, HO Ha BBIXOJIE

HallpAd»>XeHHAd HEeT

Bo3MoxKHas NpUYHvHa

JencTBusa

HewncnpaBHBI THPUCTOPEI

[IpoBepuTh HCIIPaBHOCTD
THUPHUCTOPOB

BHyTpeHHsisi HEUCIPABHOCTD

OTHnpaBUTb B PEMOHT

Het omu60ok

[Ipu paboTe peryJsaTopa Beikaw4yaeTcs aBroMaTt QF1

Bo3MoxKHas NpUYHvHa

JencTBus

CJIMIIKOM GO0JIbIIOHN TOK Harpy3KH

Y6eauTech, 4YTO TOK HArpysku He
NpeBbINIAET HOMHWHAJIBHBIA  TOK
JIAHHOU MOJIeJId PETYJAATOpPa.

C/IMIIKOM GOJIbIIOHN MyCKOBOM TOK
Harpy3Ku

Ecin BO3HHUKAIKOT O0JIbIIIHE
IMyCKOBbI€ TOKH, YBE€JIHWYbTE BpeMA
IIJIaBHOT O IMyCKa, YMEHbUIUTE
Ha4daJIbHO€ 3aJdaHHE€  BBIXOAHOTO
HallpA>XEeHHA

KOpOTKOE 3dMbIKdHHE HA BbIX0/J€

“IIpo3BOHHUTE” BBIXO/J, PETYJISATOPA

HEI/ICHpaBHOCTb dBTOMATa

3aMeHUTb aBTOMAT

Haxxata  kHomka  “ABapuiiHoe
OTKJIIOYeHue”

OTxaTb KHOIIKY "ABapuiiHoe
OTKJIIOYeHue”

Het omn6ok

Ha WHAWKATOPE HET Ha,ZLl'II/ICEI‘/II, CBETOANOAbI HE TOPAT

Bo3MoxKHas NpUYHvHa

JencrBusa

He nmnopgaHo BcmoMmoraresibHOe
nutaHue 220 B

BxirounTh aBTOMaT QF2,
MPOBEPUTh Ha/IW4YUEe HaNpPsHKEHUs
220 B Ha koHTaKTax aBTomMaTa QF2

Haxkata kHomka  “ABapuiiHoe
OTKJIIOYeHue”

OT>XaTb KHOIKY

BHyTpeHHsisl HEUCIPABHOCTD

OTHnpaBUTb B PEMOHT

HeT omin60ok

[Ipu paboTe peryasaTop MNepUOAUYECKH “3aBUcaeT’, JaHHble Ha
WHJMUKaTOpe OOHOBJIAIOTCA HECBOEBPEMEHHO, KOMaH/Jbl yIpaBJeHUs
BOCHPUHHMAIOTCS C 3a1103/JaHUEM UJIU HEBEPHO

Bo3Mo:xHasg npuIvHaA JencTBUsA
BcnomoraTtesnbHoe nutaHue | [IpoBeppTe ocuuorpapom
COZlEPXKUT MHOTO noMeX; | HaJIMYMe TOMeX U TMpPOBaJOB B
NepuoAu4YeckKd B HeM BO3HMKAIOT | BCNIOMOraTe/JbHOM  HaNpshKeHUH.
pOBaJIbI HanpsbkeHus | [logaTb BcoMoraTesibHOe NMUTAaHUE

BCJIE/ICTBUE BKJIIOUEHUS JPYroro
o6opyaoBaHus (
3JIEKTpO/ABUTaTeed, CBApOYHBIX
anmnapaToB)

OT ApyTro# JIMHUU

BHyTpeHHsisl HEUCIPABHOCTD

OTHnpaBUTb B PEMOHT
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[Ipy mopade HampspKeHUs] Ha PEryJasdTOp HA Harpy3ke HPHUCYTCTBYeET
Hanpsi>KeHHe, X0Ts KoMaHaa “PaboTa” He moJlaHa, PeryJissToOp HaXOIUTCS
B pexkuMe “I'oToBHOCTB”
Bo3Mo:KHasg npUuIvHaA JencTBUsA

HeT omu6ok - KopoTkoe 3aMbikaHue BHYTpHU | “IIp03BOHUTH” THUPUCTOP
TUpHUCTOPA
HeBepHoe NOAK/IIYEHNE | YOeauTcs B PaBUJIbHOCTH
Harpy3Ku MOAK/IYEHHs] HATPY3KH
BHYTpeHHss1 HEUCIIPABHOCTb OTnpaBUTh B PEMOHT

11. TexHU4YeCcKoe 06CayKUBAHUE

11.1 TexHuueckoe OOC/IY>KMBaHUE peEryJsiTOpa MPOU3BOJUTCS He pexe OJHOr0 pasa B
IIeCTb MecslleB U BK/IKOYaeT B ceo:

A) KOHTpOJIb KpellJieHUd peryasaTopa

B) KOHTpOJ/Ib 3/71eKTPUYECKUX COeIMHEHUH, NOATS>KKAa BUHTOBBIX COeJUHEHUH.

B) yzaaneHue nblau v rpasy;

[') KOHTPOJIb KCIIPAaBHOCTH BEHTHUJIATOPOB;

/1) KOHTpOJIb TeMIIePaTypPHOI'0 PeXXUMa peryJsaTopa.

12 MapkupoOBKa peryjsaropa

12.1 Ha kaxXAb1i peryJsaTop HaHOCATCA:
A) Ha3BaHMe peryasaTopa;
B) o6o3HayeHMe NUTAOLIETO HAPSXKEHUS U YaCTOThI;
B) noTpeb6/isieMmasi MOLHOCTb;
[') cTeneHb 3aLMTHI KOPIYCa;
/1) 3aBoJiCKOM HOMED;
E) rog usrotossieHus.
13 YnakoBKa 6J10Ka

13.1 YnakoBKa peryJissiTopa NIpoM3BOAUTCH B KAPTOHHYIO KOPOOKY U/ iepeBSAHHBIMN ALUK.
14 TpaHcnopTUpOBaHHE U XpaHEHUe

14.1 PerysnsaTop XpaHUTb B 3aKpPbIThIX MOMEIEHUSAX B KapTOHHBIX KOpPOOKaxX WJIU
JlepeBAHHBIX AIIMKaxX PH CIeAYIOLUX YCI0BUAX:

A) TeMnepaTypa okpy:karwiero Bosayxa -20..+55 C;

B) oTHOCHTebHAs BAAXXKHOCTb Bo3/iyxa He 6oJsiee 80 % npu Temnepatype 35 C.

Bo3yx B noMeleHUH He JOJDKEeH COZAepkaThb NbLIM, TapOB KUC/IOT U ILesoYel, a TakxKe
ra3os, BbI3bIBAIOILUX KOPPO3HIO.

14.2 PeryssaTop B ymakKoBKe TPaHCIOPTUPOBATbH MpU TemiiepaType oT -25 go +55 C u
OTHOCHUTEJIbHOM BJIQXKHOCTHU Bo3Ayxa He 6oJsiee 95 % npu Temnepatype 35 C.

14.3 TpaHcnopTHpoBaHHE [OINYyCKaeTCd BCEMUM BHJAMU 3aKpPbITOTO TpPaHCIOpPTA.

TpaHcnopTupoBaHWe  aBUATPAHCIOPTOM  JOJDKHO  INPOU3BOJUTBCA B OTallJIMBAaeMbIX
repMeTU3UpPOBAHHBIX OTCEKAX.

32




"3Bezna InekTporHnka” www.zvezda-el.ru

15 KoMILIEeKTHOCTD

TPM-3-P-ITUJI148-H-A.....ooiieeeee e 1wt
PYKOBOZCTBO MO 3KCIIYATALIAM .ecvvvereeeernressaeeeneseneeeas 1wt
| =60 1 (0] oy PP 1 wr
KUTHOUH .ottt et e e e e 1 wr

16 T'apaHTHUIIHBIE 06513aTE/ILCTBA

16.1 TapaHTHUHHBIN CPOK IKCIJIyaTaluu 12 MecsleB CO AHS NMPOJAaXKH, MPU COOJIIOAEeHUU
N0JIb30BaTeJIEM YCJOBUM 3KCIJIyaTal Uy, TPAHCIOPTUPOBAHUS, XpaHEHUA U MOHTAXa.

16.2 B ciyyae BbIXOJa peryjsTopa K3 CTpPOs B TedyeHHe TapaHTUHMHOIO CpPOKa IpH
COGJIIOZIEHUN T0JIb30BaTe/IeM YCJOBUM 3KCIUIyaTalldM, TPAHCIOPTUPOBAaHUS, XpaHEHUS U
MOHTaKa U3TOTOBUTEJIb 00513yeTCsl OCYLeCTBUTD €ro 6eClIaTHbIA PEMOHT UJIA 3aMEHY.

16.3 l'apaHTHIiHbIE 06513aTE/ILCTBA U3TOTOBUTEJISI HE IEUCTBYIOT:

e [Ipu MexaHHYEeCKUX U UHBIX OBPEXKEHUSAX YCTPOUCTBA 110 BUHE NOTPEOUTEIS.

e Ha npepoxpanuresu.

e B ciayyae peMOHTa M KOMILIEKTAallUM NOTpPeOUTE/eM YCTPONUCTBA CaMOCTOSITEJNbHO U Y
CTOPOHHUX OpraHU3aL Uil 6e3 coriacoBaHHUs C U3TOTOBUTEJIEM.

e B cnyyae usamMeHeHUs KOHCTPYKLIUMH YCTPOUCTBA.

e Ha obGopynoBaHUe WM €r0 KOMILJIEKTYIOIIME, KOTOPbIE 3KCIIYaTUPOBAJIUCh IPU HapYILEHUH
KayecTBa W MoOLHOCTU 3Hepruu corjacHo T'OCT 13109-97 Ha ajieKTpocHabGXkeHUe, B
aBapUUHBIX YCJOBHUSAX, UCIOBITAJU yJapbl MOJIHHAM, NMOXap WA Jpyrue 3KCTpeMaJibHble
YCJIOBUS.

16.4 PeMOHT ¥ cepBUC, B TOM 4YMCJie TAapaHTUWMHBIN OCYLIECTBJAAETCA Ha NpeANpUATHU
U3TOTOBUTEJIA.

16.5 B ciyyae HE06XOAMMOCTH FrapaHTUUHOTO U NOCTTAPAaHTUHUHOI0 pEMOHTA MPOAYKLUH
MO>KHO 06paTUThCs 10 aJipecy, YKa3aHHOMY caiiTe KOMNaHUU: www.zvezda-el.ru
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IIpuinoxxeHue A CxeMbl NOAK/IIOYEHUS
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Pucynok Al Cxema no/iK/il04YeHHs HAarpy3Ku — “3Be3/a” ¢ paboyeil HEUTpasbio.
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IIpunoxenue b Cxema packiaroyenuda [IU/1-peryaaropa

k12 B

A

K X1:3 nnaTbl ynpaBnexHns

(ynpasneHue dason A)

k X2:3 nnatbl yNpaBneHns g

(ynpaBneHue caszon B)

k X3:3 nnatbl ynpasnexus
( ynpaenenwue cason C)

TPM148-Lll11.U

1 |Bbixoa 5-1 58
2 |[Bbixop 5-2 57
3 |Bbixoa 5-3 56
4 |Bbixog 6-1 55
5 |[Bbixog 6-2 54
6 |Bbixoa 6-3 53
7 52
8 51
9 |Bsixog 7-1 50
10 |Bbixog 7-2 49
11 |Bbixoa 7-3 48
12 47
13 Cetb | 46 %» K QF2
14 Cets | 45 —» ~220B,50y
15 44
16 43
17 42
18 41
19 40
20 39
21 38
22 37
23 36
24 35
25 34
26 33
27 32
28 31
29 30
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IIpunoxxenue B F'abapuTHbIE U NPUCOEeJUHUTETbHbIE pa3MepPbl
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Ta6siuna b1 F'abapuTHbIE U IPUCOeUHUTENbHbIE pa3MePbl, MM

HaumMmeHoBaHUe Al A2 A3 B1 B2 H Kpenex Macca, Kr
TPM-3-P-ITN/1148-H-A-40 360 | 390 | 414 | 560 | 525 | 174 | Boatbsl M8 16
TPM-3-P-ITN/1148-H-A-80 360 | 390 | 414 | 560 | 525 | 174 | Bouatbsl M8 18

TPM-3-P-IIWJ1148-H-A-125 | 480 | 516 | 546 | 720 | 680 | 194 | BoaTet M10 25
TPM-3-P-ITIN1148-H-A-160 | 480 | 516 | 546 | 720 | 680 | 194 | boaTet M10 27
TPM-3-P-ITN1148-H-A-200 | 560 | 602 | 638 | 840 | 790 | 194 | boaTbet M12 35
TPM-3-P-ITW1148-H-A-250 | 560 | 602 | 638 | 840 | 790 | 194 | BoaTbet M12 38
TPM-3-P-ITW148-H-A-315 | 760 | 802 | 838 | 1000 | 950 | 222 | BoaTbet M12 43
TPM-3-P-ITN1148-H-A-400 | 760 | 802 | 838 | 1000 | 950 | 222 | Boatbl M12 55
TPM-3-P-IIN/]148-H-A-500* | 760 | 802 | 838 | 1300 | 1250 | 282 | BoaTer M12 63
TPM-3-P-IIKW/]148-H-A-630* | 760 | 802 | 838 | 1300 | 1250 | 282 | BosaTer M12 68
TPM-3-P-IIN/1148-H-A-800* | 760 | 802 | 838 | 1300 | 1250 | 282 | bosTel M12 76
TPM-3-P-ITN/1148-H-A-1000 HanosbHbil mkad 1600x800x400 120
TPM-3-P-1IM/1148-H-A-1250 HanosibHbIH mkad 1600x800x400 130
TPM-3-P-ITN/1148-H-A-1600 HanosibHbil mkad 1800x800x400 140

* MOXeT ObITb U3TOoTOBJIEeH B IKady 1320x800x300 mMm [P31
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