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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 Jaznee mno Tekcty “TPM-3-P-IIN/1148-PT-A", “peryaatop” wuamu
“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 Harpyska K peryJissiTopy NoJKJII04aeTcs o cxeMe "pa30MKHYTbIH TPeyroJabHUK”.
1.3 YnpaBsieHue pa3zaMu MOXKeT ObITb COBMECTHBIM WUJIU pa3/e/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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yHpaBJSAOLWAN BXOJ, peryJsTopa.

[IU/I-perysiaTop MOXeT yNpaBJATbCAd MECTHO C IaHeJHU

ynpaBJieHUs WU YAaJeHHO 1o npoTokoay ModBus.

1.8 PerynHTop nmeeT I.LII/IpOKI/Iﬁ KOMIIVIEKC 3alllUT U aBTOJHUATHOCTHUKH, O6eCI'Ie‘{I/IBa}OLLlI/IX

HajlexkHoe PYHKIIMOHUPOBaHUE YCTPOMUCTBA U CBOEBPEMEHHOe HHGOPMUPOBaHUE NMOTPeOUTE S
0 BO3HUKAKIIUX HEUCITPABHOCTSAX U UX YIPEXK/eHHE.

2 TexHU4YECKHE XAPAKTEPUCTHUKH U YCI0BUA IKCIJIyaTaAllUA

2.1 OcHOBHbBIE TEXHUYECKHE XapaKTEPUCTHUKH YCTPONCTBA NPUBeJieHbl B Tabule 2.1

Tab6suna 2.1 - Texuuueckue xapakrepuctuku TPM-3-P-1TN/[148-PT-A

KosinyecTBo das

3

CeTb

198-242 B, 342/418 B, 50 I'y

YnpaJieHue ¢pazaMu

CoBMeCTHOe WJIM pa3jesbHOe

Cnoco6bl peryJiMpoBaHUsi MOLHOCTH

®a30BbIM, NPONYCKOM NEPUO/IOB

CxeMa MOAKJ/IDYEHHUA HATPY3KHU

“pa30OMKHYTbIH TPEYroJbHUK”

Hannyue BBOJIHOT'O aBTOMAaTH4Y€CKOI'O
BBIKJIIOYATEJIA

Ja

Hanwndyve KHONKH aBapm‘/iHoro OTKJIDYEHHUA

Ja

BcroMoraTesibHOe NUTaHUe [J1S1 CUCTEMBI
ylnpaBJleHUs

198-242 B 50 I'y

HoMuHa/IbHBIN TOK Harpy3ky, A

40, 80, 125, 160, 200, 250, 315, 400, 500, 630, 800,
1000, 1250, 1600, 2000, 2500

Perysvpywoiuin ajieMeHT

Tupucrop

Tun cucteMsbl ylnpaBJIEHUA

MukponpoueccopHas

CurHaz ynpaBJieHUs

0..10 B, 0..20 MA, 4..20 MA, BCTpOEeHHbIH
nepeMeHHbIN Pe3UCTOp, BHEIIHUHU
rlepeMeHHbIU Pe3UCTOP, KHONKHY NIaHeJ N
ylpaBJieHUs

Bxop ynpaBJ/ieHus / BXOJHO€e COMPOTUBJIEHHUE

0-10 B / 20 kOM
0-20 MA / 91 OMm
4-20 MA / 91 Om

[1;1aBHBIN BbIXO/J, HA 33JaHHYI0 MOLIHOCTh

0..25 cek

Nuaukanu4a

Kupako-kpucraqiMiyeckui HHAUMKATOP 32-
CUMBOJIbHBIH, 4 cBeTOAHOAa

I,[[Ol'IOJII-II/ITe.IH:>HI:>Ie KOHTAKTbI

3 nporpamMMupyeMbix pesie 220 B 5 A.
BeixogHo# curHas: “Pabota”, “ABapus”,
“ToToBHOCTBL”

3amuTa: KOpOTKOe 3aMbIKaHHUE Ha BbIXO/IE

JJIeKTpOHHas 3alUTa, yO6JIMpOBaHHAsA
aBTOMAaTUYeCKUM BBIKJ/IOYaTeleM

3au_mTa: neperpys3ka aJiIMTeJIbHbIM TOKOM

JJIeKTpOHHas 3allUTa, yO6JIMpOBaHHAsA
aBTOMaTUYeCKUM BBIKJIIOYATEelEM

3auuTa: neperpeB TUPUCTOPOB

Jlatyuk temnepatypsl 80 C

3amuTa: noteps ¢Gasbl WM “civunaHue” ¢as

JJIeKTpOHHas

3auiuTa: KOHTPOJIb OJKJII0YEeHUs Harpy3Ku

JJIeKTpOHHas1, paboTaeT TOJIbKO Nepes NYCKOM

3aI.L[I/ITa: KOHTPOJIb UCITPABHOCTHU TUPHUCTOPOB

JJIeKTpPOHHas1, pab0TaeT TOJIbKO Nepe/; MyCKOM

3amuTa: HeCUMMeTpPHUS BbIXOJHbIX TOKOB(
00PBIB WU OBPEXKJEHHUE HATPY3KH )

JJIeKTpOHHasd

[leperpy3o4Hasi cnoco6HOCTh( AeHCTBYIOLIEE

[=1,5Ia-10 cek, I=1,25 11 - 30 cek, [=1,1 [u -

4



"3sezga InexTporHuka” https.//zvezda-el.ru/

CpeJlHEKBaJpaTUYHOEe 3HaYeHHE) 1 MuH
[Topor cpabaTbiBaHUs 3alUThl OT KOPOTKOTO [>=3[n
3aMblKaHUsI( aMIJIMTYHOE 3HaUYeHUe)
TouHOCTb MO EpKaHUS TOKA B pexKUMe 29
CTabU/IM3alMU TOKA
Bpems cTabuin3aluy TOKA IPU CKayKe
HaNps>KeHH!s CeTH WM Harpy3ku Ha 10% B 2..3 cek
pexuMe cTabuau3anu ToKa
CTeneHb 3alMILIeHHOCTH IP41
OxnarkaenHe [IpuHyiUTE/IBHOE BCTPOEHHBIMHU
BEHTUJIATOPAMHU
TeMnepaTypa OKpy»Karlleul cpebl 0.40C
OTHOCHTeIbHAs BAAXKHOCTb BO3/lyXa 0..90% 6e3 koHAeHcaTa ( cyxoe NOMeleHHe)
Usonsmnus 2,5 KB Mexy 11accu, CUJI0BOH 1[eNblo U
yIPaBASLKUMHA LensIMHU
PexxuM paboThl JautenbHbil, [1B =100%
CpokK akcnyaTalnuu He menee 10 siet
['apaHTUs 12 mecsueB
OcBellleHHEe eCcThb
UuTtepdeiic RS-485, npotokos ModBus RTU onuus, Tpebyetcs aon. nuarta RS-485

[l paboThbl peryjAaTopa Heo6XoAMMO JBa HanpshkeHusa. OJHO HamnpshkeHHe yepes
TUPUCTOPBI KOMMYTHUPYeETC HA Harpys3Ky — OHO Ha3blBaeTCS CUJIOBBIM HAaINpSXKeHHEM; Jpyroe
HalpsDKeHWe HCNOJIb3yeTCs [JJIA IUTAaHUs CUACTeMbl YIpaBJeHUs - OHO Ha3blBAeTCsd
BCcoMoraTesibHbIM. BcnoMoraTtenbHoe HanpspkeHue — 220 B 50 I'.

2.2 PerysnaTop npefiHa3HayeH [JiJ1d 9KCIJIyaTalluy B C1eJy0LIMX YCI0BUAX:

A) 3akpbITble B3pbIBOOE30NACHbIE TOMELeHHS Oe3 arpecCUBHBIX NAPOB U ra30B;

B) Temmnepatypa okpyxatoiiero Bo3ayxa ot 0 go +40 C;

B) BepxHUi Ipe/ies1 OTHOCUTEJIbHOM BJAAXXHOCTU B0o3yxa He 60Js1ee 90 % 6e3 KoHieHCcal U1
BJIAT'H;

[) atMocdepHoe aaBsieHue oT 84 1o 106,7 klla;

) mecTto pacnosioxkenus o 1000 M Has ypoBHEM MODS;

E) oTcyTcTBHe BO3/1eMCTBUSA NPSAMBIX COJTHEYHBIX JIydYel U APYTUX UCTOYHUKOB HarpeBa;

2K) oTcyTcTBUE BUOpALMU U YIaPOB.

3. YCTPOMCTBO U NPUHLUI AEeUCTBUS
3.1 BHyTpeHHee YCTPOKWCTRBO.
BHewHuM BUJ peryasaTopa 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.

BHyTpu 1mikada pa3MeniaroTc:

A) aBTOMaTHueckui BbikIO4aTeab QF1;

B) TupuctopHbie MoayU( 3 WITYKH);

B) paauaTop oxsax/eHuUs;

[') miaThl cucTeMbl yIpaBJeHUSs;

) xieMmMHast kosioaka XT1, XT2 ais noAk/I04eHus 1ernel Harpy3Ku;
E) aBTOMaTHyeckui BbikIO4aTeab QF2;

K) paTunku Toka ( 3 WITyKH)

3) BEHTUJISAITOPBI OXJIQXKAEeHUS

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

Tab6suua 3.2 3/1eMeHTHI yIIpaBJeH!sl U MHAMKALUKY peryasaTopa

OpraH ynpasjeHus wiu | HasHayeHue
WHAMKALUHU
ABTOMaTH4YeCKUU KoMMyTanua CHUI0BOr0 HalpsKeHHUs, 3alUTa OT KOPOTKOTO
BbIK/IOYaTesb QF1 3aMbIKaHHUS U IIEPErPYy3KHU
ABTOMaTH4YeCcKuU 3amyTa Leney ynpaBJeHUs

BbIKJItoYaTeab QF2

CBetoguopn “®aza A”

Foput B pexxume “Pa6oTa” npy cOBMeCTHOM ynpaBJyieHUU pa3aMu U
IpU HaJIMUMU KoMaH/ibl “PaboTa GA” npu paszesbHOM ynpaBJeHUU
dazamu

CBetoauon “®aza B”

Foput B pexxume “Pa6oTa” nmpy cCOBMeCTHOM ynpaBJyieHUU pa3aMu U
IpU HaJIMYMU KoMaH/ibl “PaboTa ¢B” npu paszenbHOM ynpaBJjieHUH
dazamu

Csetoauop “Paza C”

Foput B pexxume “Pa6oTa” nmpy cCOBMeCTHOM ynpaBJyieHUU pa3aMu U
IpU HaJIMYMU KoMaH/ bl “PaboTa ¢C” npu pa3zesbHOM ynpaBJeHUU
¢dazamu

Ceetoauon “ABapus”

['opuT B pexxume “ABapus”

Kuakokpucraniindeckuu
MHAUKATOP

OTobOpakaeT TeKyllue JaHHble, peXUM paboThbl, 3HAYeHUS

IpOorpaMMHUpyeMbIX YCTAaBOK

[lepeMeHHBIN pe3uCcTOp
Mynp' AH

YnpaB/jieHHe BbIXOAHOW MOILHOCTbIO B PYYHOM peXHUMe IpHu
COBMECTHOM yTpaBJieHUU pa3aMu U MO KaHa/Iy A NpU paszieibHOM
ynpaBJIeHUU

[lepeMeHHBIN pe3ucTop

YnpaBJ/ieHHe BbIXOJHOM MOLIHOCTbIO B py4YHOM pexXuMe 1o KaHasny B

“Yop. B” IIpY pa3je/IbHOM yIIpaBJeHUHU
[lepeMeHHbIN pe3ucTOop | YnpaBJieHHe BbIXOJHON MOILHOCTBIO B PYyYHOM pexkuMe 1o kaHasy C
“Yuop. C” IpU pas/ieJibHOM yIpaBJeHUH

Tym6sep “PaboTa pA”

[ nogayu koMaHzbl “PaboTa” B pyyHOM peXuMe MpU COBMECTHOM
ynpaBjeHuu ¢a3zamMu U noJadyu KoMaHAabl “‘Pabora A’ mnpwu
pa3/ieJIbHOM ynpaBJeHUH

Tym6sep “PaboTa $pB”

Jnsa nomauum komaHAbl “Pabora ¢B” B pydyHOM pexume mpu
pas/ieJIbHOM ynpaBJeHUH

Tym6sep “PaboTta ¢C”

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

Knonka “I[Iporp”

/151 BX0Jla/BbIX0/ja B PeKUM NPOrpaMMHUPOBaAHHUS

Jis BblOOpa mporpaMMupyemMol (GyHKLHWH, BBOJA B NaMATb ee

KHonka “@”
3HAYEHMHSI.
KHomnka “>” Jl1s yBesiMdeHUsl 3Ha4yeHUsI MPOrpaMMUPYeMOU BeJTMYUHbI
KHomnka “<” Jl/1sl yMeHbllleHHUsI 3Ha4YeHUsI MPOTrpaMMUPYEMOU BeJTMYUHbI
KHonka “ABapuiiHoe Jnsg  HeMeJJIeHHOTO CHATUSA BBIXOJHOTO HaNpSXKEHUA IpHU
OTKJII0ueHue” BO3HUMKHOBEHUH aBapUHUHOM CUTYaIMHU.

3.4 HasHayeHue kJ1eMM KjaeMMHbIX KoyoAok XT1-XT2, X1-X4 npuBeseHo B Tabuuie 3.3.

KsnemMHbIe kos10aKku X1-X4 pa3MellaloTcd Ha IJ1aTe YIpaBJeHUs
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Ta6unia 3.3 HasHayeHHe KJIeMM KJIeMMHbIX KOJIOJIOK

KiieMMHUK KJIENIVIQMI:I Lenb Ha3nauyeHue

XT1 1 B @a3za B s151 coeiuHeHUs1 C HATPY3KOU

XT1 2 C ®a3za C 151 coeJUHEHMS C HATPY3KOH

XT1 3 A @a3za A jJ15 coeiUHEHUs C HATPY3KOH

XT2 1 LA Beixon A fJis coeilMHEeHUs C HArPY3KOH

XT2 2 LB Brixon B a5 coeiHEeHUs € HAarpy3Kou

XT2 3 LC Brixon C /11 cOeJUHEHHUS C HATPY3KOU

X1 1 3B Hanpsxenue 3 B 14 noAk/1l04eHNUS BHELIHETO
epeMeHHOr0 pe3ncTopa
[ mogayy ynpasJsoLero aHajaorosoro curaasa 0..10 B

X1 2 Uynp A | 0pyd COBMeCTHOM yIipaBJjieHUU pa3aMu U YIIPABJISIOILETO
curHasia 0..10 B gy kaHasia A ipu paszie/1IbHOM ylipaBJeHUuU
Jl/isl molauu ynpaBJisiolero aHajaoroporo curuasa 0(4)..20

X1 3 Iynp A MA NIpY COBMECTHOM ylnpaBJieHUHU pa3aMH U YIPaBJISIOLLETO
curnasa 0(4)..20 MA a5 kaHasia B mpu pasgesibHOM
ynpaBJeHUU
Jl/isl moJlauu ynpaBJiSIOILEr0 CUTHAJIA CO CPeJHETO BBIBO/A

X1 4 Rymp A BHEILHEro NepeMeHHOr0 pe3ucTopa NpU COBMECTHOM
ylnpaBjeHrUU pa3aMu U yIPaBJSIOILEro CUrHajla AJis KaHajia
A npu pa3/ie/IbHOM ynpaBJieHUHU

X1 5 AGND 061K /151 aHAJIOTOBOT'0 CUTHAJIA yIIPaBJIeHUS
/1 moJjauu curHaJjia IMCTaHIIMOHHOIO YIIpaBJeHHUs

X1 6 AY A “PaboTa” npu coBMeCcTHOM ynpaBseHuHU ¢pazamu U “Paborta
¢A” pu pasielbHOM yIIpaBJAeHU U

X1 7 GND O6mun

X2 1 3B Hanpsxenue 3 B 14 noagk/1l04eHNUS BHELIHETO
epeMeHHOr0 pe3nucTopa

X2 ? Uynp B st mofadu ynpasJsoliero aHajaoroporo cursasna 0..10 B
JU1sl KaHaJsia B npu pa3jesibHOM ynpaBJieHUHU

X2 3 lynp B Jl/is molauu ynpaBJisiolero aHajaoroporo curuasa 0(4)..20
MA 0(4)..20 MA ns15 kaHaJ1a B npu pasesibHOM yIlipaBJeHUU
Jl/isl moJiauu ynpaBJiSIOILEr0 CUTHAJIA CO CPeJHETO BBIBO/A

X2 4 Rynp B | BHellHero nepeMeHHOro pe3ucTopa JJjis KaHaJjia B ipu
pas3zeibHOM yIIpaBJIeHUU

X2 5 AGND 0611 /11 aHAJIOTOBOT'0 CUTHAJIA yIPaBJIeHUS

X2 6 1V B Jl/1s moia4u cCUTrHaJsia AMCTaHMOHHOI0 ynpaBJjeHus “PaboTa
¢B” npu pa3zies1bHOM ynpaBJeHUHU

X2 7 GND 061w ui

X3 1 3B Hanpsxenue 3 B 14 nogK/at04eHUs BHELLIHETO
epeMeHHOr0 pe3ncTopa

X3 2 Uynp C st mojadu ynpasJsoliero aHajaoroporo cursasna 0..10 B
Jl1s KaHaJsa B npu pa3gesibHOM ynpaBJieHUU

X3 3 lymp C i moJlauu ynpaBJisilollero aHajaorosoro curuaia 0(4)..20
MA 0(4)..20 MA a5 kaHasa C npu pas/ieJibHOM yIpaBJeHUH
/I moiaum ynpaBJIF0ILero CUrdaja co CpeiHero BbIBO/a

X3 4 Rynp C | BHeuiHero nepeMeHHOro pe3ucTopa AJjs kaHasa C npu

pa3ge/JIbHOM yIIpaBJIEHUH
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X3 5 AGND | O6wui AJig aHaJIOrOBOTO CUTHAJIA YIIPaBJIeHHUs
Jl/1s moia4u cCUTrHasia AMCTaHMOHHOI0 ynpaBjeHus “PaboTa
X3 6 Iy C i’
¢C” npu paszesbHOM yIIpaBJeHUH
X3 7 GND 06muit
X4 1 HP P1 HopMa/sibHO-pa3OMKHYTBIM KOHTAKT 1-T0O
IpOrpaMMHUpPyEMOro peJie
O6uuit | O6uMM KOHTAKT 1-ro mporpaMMupyeMoro peJe
X4 2 P1
X4 3 H3 P1 HopMaibHO-3aMKHYTbIM KOHTAKT 1-ro nporpaMMupyeMoro
peJie
X4 4 HP P2 HopMa/ibHO-pa3OMKHYTBIM KOHTAKT 2-TO
IpOrpaMMHUpPyEMOro peJie
O6wuit | OGIMI KOHTAKT 2-Iro MporpaMMHUpPyeMoro peJie
X4 > P2
X4 6 H3 P2 HopMa/ibHO-3aMKHYTbIM KOHTAKT 2-I0 IPOrpaMMHUpPyeMOro
peJie
X4 7 HP P3 HopMa/ibHO-pa3OMKHYTBIM KOHTAKT 3-TO
IpPOrpaMMHUPYEMOro peJie
O6uuit | O6GIWMHA KOHTAKT 3-TO IpOrpaMMHUpyeMoro peJie
X4 8 P3
X4 9 H3 P3 ;Igfé\/laﬂbHO-SaMKHYTbII/I KOHTAKT 3-ro NporpaMMUpPyeMoTo

3.5 CxeMa coeJMHeHUA HArPY3KU

Harpyska mnoaksoyaercs N0 cxXeMe “pa3OMKHYTBbIA TPEYTroJbHUK’, MpPU 3TOM
MaKCUMaJibHble HallpsKeHUs] Ha Harpy3ouHbIX pe3uctopax Rab, Rbc u Rca paBHbBI 1MHeHHBIM
HanpsikeHUsIM( HoMuHaJbHO 380 B).

[Togkaro4yeHne Harpysku K peryssaTopy NPOU3BOJUTCA B COOTBETCTBHUM CO CXeMaMH U3
NpUI0XKeHud A.

3.6 BbI60p COBMECTHOTI0 MJIM pa3/ieJibHOr0 yIpaBJeHusd ¢a3zamMu

BbI6Op COBMECTHOTO WJIM pas/ieJibHOrO0 ympaBJieHHs ¢$a3aMU OCYLIeCTBJSETCS MyTeM
nporpaMmMmupoBaHus ¢yHKIKU FO( cM. myHKT 7).

[Ipy coBMecTHOM ympaBjieHUHM $aszaMu B pexuMe “PaboTa” ynpaB/siolie UMIYJbCbI
NOJA0TCA Ha BCe TUPUCTOPBI; BBIXOAHbIE HANPsKeHUs peryJssaTopa Ha kieMMax LA, LB u LC
ki1eMMHUKa XT2 U3MEeHSII0TCSl 0lTHOBPEMEHHO B COOTBETCTBUM C OJHUM CUTHAJIOM 33a/JaHUS.

[Ipu paspesbHOM ynpaBjeHUU ¢aszaMu B pexuMe “Paborta” ynpaB/siolie HUMIYJbChb
MOZAKTCS TOJIbKO HAa TUPUCTOPBI TOTO KaHa/Ia PeryJIMpoBaHus, JIJis KOTOPOTO MpHIJIa KOMaH/a
paspelieHUs1 paboThl. TO eCcThb BbIXOJHOE HamNpsiKeHHe Ha KijemMMe LA kjieMMHHKa XT2
NOSIBJISIETCA TOJIBKO €CJIM eCTh KoMaH/ia “Pabota ¢A”( kaHas perysupoBaHusa A), HampsiKeHUe
Ha ki1eMMe LB kieMMmHuKa XT2 - ecsin ecTh koMaH/a “PaboTta ¢B”( kaHas peryaupoBanus B),
HanpspkeHHe Ha kiemMMe LC kiemMMmHuka XT2 - ecau ecTb koMmaHgaa “Pa6ora ¢C’( kanHan
peryaupoBanus C). BeixoiHble HANPSIXKEHUST K¥K/I0T0 U3 KaHAJIOB PeryJIMPOBaHUs U3MEHSIOTCS
B COOTBETCTBUU CO CBOUM OT/l€/IbHBIM CUTHAJIOM 3a/laHUSI.

3.7 Boi60op cnocoba nogayyd KOMaH/

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

A) npu coBMecTHOM ymnpaBjieHUU pa3zaMu nojaThb koMaHay “Pabora”. Komanay “Pabora”
MOXKHO M0JIaTh MECTHO — MEePeBO/IOM PYKOSITKU TymbOJiepa “Pa6ora ¢pA”, B mosiokeHue “Bku”,
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WM JYCTAHLMOHHO - NyTeM 3aMblKaHUA KJeMM 6 U 7 KJIeMMHOU KoJsioakd X1 Ha miaTe
yIpaBJieHu .

COOTBETCTBEHHO, HaXxO0XJeHHEe PYKOATKU Tymbsepa “Pabora GA” B mosoxkenuun “Otkia”
WJIM pPa30MKHYTbIE Nnaphbl KJeMM 6 U 7 KieMMHUKa X1 MiaThl yripaBJaeHUs 03HA4YaloT KOMaHAY
“Cromn”.

B) npu paszaesibHOM ynpaBjieHUH pa3zaMU HEOOXOJAUMO MOAATh XOTS Obl OJHY U3 KOMaH/,
“PaboTa pA”, “Pabota ¢B” unau “Pabotra ®C”. ITH KOMaHIbl MOXXHO MOAATb KaK MECTHO — TyTEM
nepeBo/ia pyKOSITOK COOTBETCTBYIOIUX TyMOsepoB “PaboTa ¢pA”, “PaboTa ¢B” nau “Pabora pC”
B noJsioxkeHue “BkJ.”, Tak U AUCTAHIIMOHHO — NMYyTEeM 3aMbIKaHUSl COOTBETCTBEHHO KJIEMM 6 U 7
KJIEMMHBIX KO10Z0K X1, X2 1 X3 niaTel ynipaBJIeHUS.

Bbi60op MexAy MeCTHbIM WJU AWCTAaHLUOHHBIM CIIOCOOOM yINpaBJIeHHS OCYILECTBJISIETCS
nporpaMmMupoBaHueM GyHKIUM F1( cM. nyHKT 7).

Takxe Bce 3T KOMaH/Abl MOTYT ObITh OZAHbI 0 UHTepOelicy RS-485, eciu F1=2.

3.8 BbI60p 321a101[eTr0 CUTHAJIa
YnpaB/isTb YpPOBHEM BBIXOJHOIO HANpSKEHUS peryasaTopa MOXHO MeCTHO WJIH

JIUCTAaHIIMOHHO. MeCTHO MOXKHO YIPaBJISTh:

A) xkHonmkamu “>” W “<”. HakaThe U yJepkaHHe KHONKH “>” yBeJIMYMBAET 3HAUYEHHUE
3a/1al011er0 CUTHAJIA, a HAXKATHeE U yJep:KaHue KHOMKU “<” — yMeHbIIaeT;

B) BCTpoeHHbIMU NepeMEeHHbIMU pe3ucTopaMu. Haxox/jeHHe pUCKH pyYyKU MepeMeHHOro
pesuctropa B noJsiokeHuu “MunH” u “Makc” coOOTBETCTBYyET MUHUMMAJbHOMY U MaKCHMaJbHOMY
3Ha4YeHHUSM 33/]al0lIero CUrHaJja.

Jna  [AUCTaHIIMOHHOTO yIOpaBJeHUs B KadeCcTBe VYIPaBJAKIIUX CATHAJI0B MOTYT
NPUMEHSThCS:

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

B) crangapTHbIN aHa/0r0BBIN cUrHas 0..20 MA;

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

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

lleny ynpaBJyieHUs] TOAK/IIOYAKOTCA B COOTBETCTBUM CO CXeMaMHM HOAKJIIO4YeHus (
npuiokeHue A) u Tabauued 3.3. BbibOop HCHO/IB3yeEMOro CUrHajia OCYUIeCTBJSETCS
nporpaMMupoBaHueM QYHKUUU F2( cM. nyHKT 7). BesMunHa curHasa 3aJjlaHusi 0OTOGpaXkaeTcs
Ha JMCIJIee B TMpOLEHTaX OT MakcuMmasJbHoro, Hampumep U3=50%, P3=25%. B pexume
cTabuaM3aln My TOKa CUTHAJ 3a/laHus 0ToOpaXkaeTcsl B aMInepax, Hanpumep [3=28 A.

[Ipu pa3zesbHOM ynpaBiaeHUU ¢pa3aMU CUTHaJI 3aJlaHus /ISl KOK/A0r0 KaHasla UMeeT CBOU
COOTBETCTBYIOIUK UHJEKC “@”, “B” uuu “c”, HanpuMep: Uza=40%, P3B=80%, 13c=55 A u T.x.

[Ipy pasgesbHOM ynpaBjeHMM ¢$asaMMU Kax/Abld KaHa/l pPeryJvMpoBaHUsST UMeeT CBOH
curHana 3azaHusd. /g Toro, 4yTo6bl Ha MHAUKATOpPE MPOCMATpPUBAThb 3HAYEHHUS KaXKAOTO W3
CUTHAJIOB 33/IaHUS1, HY>KHO HAOX)KUMaTh KHOMKY “®”.

Takke curHaJsibl 3a/JaHUsT MOXKHO U3MEHSTh 1o HHTepdeiicy RS-485, eciiu F2=6.

3.9 HUcnonb3oBaHre QYHKIIMHU aBTOMATUYECKOT'0 NOBTOPHOTO BKJIOYEHHUS

[loBesieHUe peryJisiTopa MocJje mpoBajia CUJIOBOTO WJIM BCIOMOTraTeJbHOr0 HamNpsKeHHUs
ompefesisieTcsl 3HaueHUMeM QYHKIUMU TMOBTOPHOTO BKJ/AOYeHUs F3, ycTraHaB/iMBaeMoro
nporpaMMHoO( CM. MyHKT 7).

Eciu F3=0, To pa3spemaetrcsd aBTOMaTU4YeCKOoe MOBTOPHOe BKJIW4YeHHe. Eciu mnposasn
HanpsHKeHUs JJINJICS MeHee ABYX CEKYH/I, TO BbIXOJHOe HalpshKeHHWe CKa4yKOM BO3BpalllaeTcs Ha
NpeXXHUH YPOBEHb, €CJIU O0JIbIlle IBYX CEKYH/, — TO IPU HAJIMYUHK KOMaH bl “PaboTa” peryasarop
nepexoAuT B pexxuM “Pabora”.

Ecin F3=1, To aBTOMaTHyeckoe IOBTOPHOe BKJIOYeHHUe 3anpelieHo. Ecau mnposan
HaNps>KeHUs JJINJICS MeHee ABYX CEKYH/I, TO BbIXOJHOE Halps>KeHHe CKauKOM BO3BpalllaeTcs Ha
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NpeKHUM YPOBEHb, €CJIU OOJIbIIIE BYX CEKYH/, — TO IPU HAJIMUMU KOMaHAbl “PaboTa” Ha auciiee
UHAULUPYETCs cooblLieHre 06 omubKe. B TakoM MOJIOXKEHUH PerysasiTop 3a6J0KUPOBAH M Ha
HarpysKe HeT HanpsikeHUs. YToObI ero pa3b0KUpoOBaTh, Hy>KHO oJjaTh koMaHAy “Cton”, mocse
4yero peryJisitTop nepeiiet B pexxum “I'oToBHOCTB”.

[IpuMeHeHune GyHKIMU F3 MpousItocTpUpOBaHO HA PUCYHKe 3.2:

A
HEI’I[JH}HEHHE ceTu
- T
Komanga “Pabota”
- T
BeixogHoe HanpsxeHwe, F3=0
-
BrixogHoe HanpaxeHwe, F3=1
- T
PucyHok 3.2 [I[puMmeHnenue ¢pynkyuu F3
3.10 Bri6o HKLIWH TPOrpaMMHUPYEMBIX peJie

Ha «kseMMHywo kosoAkKy X4 1mJaThl ynpaBJeHUs BbIBeJeHbl KOHTAKTbl TpeX
nporpaMMupyeMbIx pesie. B 3aBucuMocTu oT 3HayeHur ¢pyHkuui F4, F5, F6( cM. nyHKT 7) peJse
MOTYT ObITh HEAKTUBHBIMU UJIM BbINOJHATh QYHKIMIO CHTHAJIU3aTOpa CeAYOLUX COObITUH:

A) Perynstop HaxoauTcs B pexxuMe “I'oTOBHOCTB”;

B) PeryaaTtop HaxoauTcs B pexxume “PaboTa”;

B) Perysnsitop HaxoauTcs B pexxuMe “ABapus”.

KoHTakThl mporpaMMHUpyeMbIX pesie MOTYT KOMMYTHpoBaTh HanpsbkeHue 220 B 50 ' u
TOK 5 A.

3.11 Bri60op cnocob6a peryJiupoBaHus

BbIxo/jHO€e HaNpsXKeHUE PETYJIATOpPa MOXKET PEryJIUPOBaThCA ABYMs criocob6amMu: ¢pa3oBbIM
U mpomyckoM nepuonoB. bosiee mogpo6bHO o6a crnocoba paccMoTpeHbl HUXe. Bbibop crnocoba
peryJIMpoBaHMs OCYLeCTBJIAETCS IporpaMMUpoBaHueM GyHKIUM F7( cM. yHKT 7).

3.12 ®a30BbIi METO/I PETYJIUPOBAHUS
Bbixo/lHOEe Hampsi>KeHHWe peryJadpyeTcss 3a CcYeT M3MeHEHUsI BpEMEHM 3a/[ePrKKHU

ornupaHus T3 CUIOBBIX TUPUCTOPOB . DopMa BBIXOJHOI'0 HANPSKEHHUs MOKa3aHa Ha PUCYyHKe
3.3:
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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
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[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
3aJlaHuA

Bbi6paHHbIN BbIXO/JHOW IapaMeTp

Hanpsxkenue, U MoiHocTs, P

CUTHaJI
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 | 80 | 90 | 100 | 31 |44 |54 |63 |71 |77 |73 189 |95]100

PBoix,% | 1 4 19 1625|3649 | 6481|100 ]10|20]30|40 |50 |60]70]80]|90 100

Bbi6op pery/ivpyeMoro napameTpa OCyLeCTBJsIeTCs yTeM NPOorpaMMUpPOBaHUs GQYHKIUN
( cM. nyHKT 7):

A) npu coBMecTHOM ynpaBJsieHud pazamu - F14;

B) npu pasaesbHOM ymnpaBieHUM ¢daszamu: F34 nnsa kaHana peryaupoBaHus A, F54 g
kaHaJsia B, F74 nnsa kanasna C.

3.12.3 Hv>XKHYU ¥ BepXHUU NpeJesibl peryJIUpoBaHUd
HuwXHUM ¥ BepXHUU npeJiesibl peryJupoOBaHUsA COOTBETCTBYIOT 3Ha4yeHUAM Min U Max Ha

pucyHKe pabodero uukiaa 3.4. YcTaHOBKAa 3THUX 3HAaYE€HUU MO3BOJISIET YCTAaHOBUTb 'PaHULbI
JIMala3oHa, B KOTOpPOM Oy/eT BEeCTHCh peryJdpoBaHHe BBIXOJHOrO mapaMeTrpa. Eciau
YCTAaHOBUTb 3HAueHUe [iJI1 HWXHero mpegena paBHbiM 0%, a gasa BepxHero - 100%, To
peryjvpoBaHue OyAeT peajU30BaHO BO BCEM Juamna3oHe - OT HyJs [0 IOJHOrO0 CeTeBOTO
HaMpsDKeHUs.

JluckpeTHOCTBb peryupoBaHus coctaJseT 0,1%.
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3a/laHve 3HAaYEHUW HIXKHEr0 U BEPXHETro MpeJiesioB peryJupoBaHus s $a3oBOro MeTo/ia
OCYILeCTBJIIETCS MPOrpaMMUpoBaHUeM QYHKLUUHN( CM. IYHKT 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, YTOObl TOK Harpy3Ku He MpeBbICUJ 3a/JaHHOe 3HayeHue. JlaHHast pyHKIMs M03BOJISIET
TOYHO OrpaHUYMBATh MYCKOBble TOKU Ha YPOBHE He 00Jibllle HOMHHAJIbHOIO, TEM CaMbIM
u3beraTb cpabaTblBaHMUA 3alUT OT KOPOTKOrO 3aMblKaHUSA U meperpy3kd. DyHKIuUsS
BKJIIOYAETCS ¥ OTKJ/II0YAEeTCs MPOrpaMMUpoBaHueM QyHKUUH( CM. MYHKT 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

ylIpaBJ/ieHUs aBTOMAaTH4YeCKH H3MeHAeT YIpaBJdAollee BO3JeWCTBHE HA TUPUCTOPbl TaKUM
06pa3oM, 4TOObI MO/ IEPKMBATh TOK HAarpy3KU Ha 3aZlaHHOM ypoBHe. TOYHOCTb cTabUIM3aLUU
TOoKa - 2% OT HOMMHA/JIBHOTO TOKa peryJfaTopa, BpeMs CTaOWJM3alUM TOKa NPHU CKauyKe
CeTeBOro HaNpshHKeHUA WM Harpy3ku Ha 10% - 2.3 cek. CurHan 3afaHus oTobpakaeTcs B
amIiepax, Hanpumep [3 = 27 A.

DyHKIMSA BKIIOYAETCA U OTK/II0YaeTCs IPOrpaMMHUpOBaHUeM QYHKLUUHI( CM. IYHKT 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 YcTaHOBKA CKOPOCTH OTPAaHUYEHUS U CTAOUIM3AIUU

B npeo6pasoBaTesie HMeeTCs BO3MOXHOCTb YCTAaHOBKU CKOPOCTH  CTabUJIM3aLUH(
OTpaHWYeHHUs1) 3aJlaHHbIX BeJWYUH. [lnsg 3Toro umeerca ¢yHkuus F18, koTtopas MoxeTt
NPUHUMATh 3HAYEHUS:

- 0 - MmeasieHHas. CKOPOCTb CTaOU/IM3alMU MU OTPAaHUYEHHS] MAaKCUMaJIbHO MeJJIeHHas,
OpU 3TOM JOCTUraeTcsl HauboJibllasg TOYHOCTb CTabWIM3alUU. TOYHOCTH CTabUIM3aALUU
HanpsbKeHUs WM Toka — 1% OT HOMHUHAJIbHOTO HaNpsKeHHUs CETH, BpeMs CTabUaM3aluu NMpU
CKayKe CeTeBOr0 HaNpshKeHUs Uiu Harpy3ku Ha 10% - 5..6 cek;

- 1 - cpeaHsas. CkopoCcTb CTabUIM3aLMU WA OrpaHUYEHUs] CpejAHssl, NPU ITOM
JIOCTUTaeTCsl CpesiHsIsl TOYHOCTb CTAabuau3anuyd. TOUHOCTb CTAOMJIM3ALUU HaNpPSKEHUS WU
ToKa - 2-3% OT HOMHUHA/IbHOT'O HANPSXKEHUSI CEeTH, BpeMs CTaOUIM3aLMU IPU CKauKe CeTeBOro
HanpsHKeHUs Uik Harpysky Ha 10% - 3.4 cek;

- 2 - obicTpas. CKOpOCTh CTabUIN3ALMU WU OTPAaHUYEHUS ObICTpasi, IPU 3TOM TOUHOCTb
CTabuJM3alMu HHU3Kasg. TOYHOCTh CTAOMJIM3ALMU HampsihkeHUs Wi Toka - 3-5% ot
HOMUHAJIbHOTO HaNpsDKeHUs] CeTH, BpeMsl CTabWJIM3alUK NMPU CKAuyKe CeTEeBOr'0 HaIpsKeHUs
WM Harpy3ku Ha 10% - 1.2 cek;

- 3 - rubkaa. CkopocTb cTabuIM3allMM BbICOKAs TMpPU OOJIbIIOM OTKJIOHEHUH
CTabUIM3UPYeMON BeJUYUHbl OT 3aJJaHHOW W OoJsiee MeJJieHHas MO Mepe MNPUOJIMKEeHUs
CTaOMJIM3UPYEMOUN BeJMYMHbI K 3aZlaHuio. Takod BHJ CTabUIM3aLUMU MOXET OKa3aThCs
NOAXO/S1IEHN /I HEeJTMHEMHOW Harpys3KH.
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3.14 MeTo nponycka NepruoioB

MoujHoCTb, BblZiesisieMasi B Harpy3Ke, peryJiupyeTcs 3a CieT U3MeHeHHs YUCJ/ia MepUo/ioB
CeTEeBOr0 HaNpsXKeHUs, B TeYeHHEe KOTOPbIX OTKPBITbI TUPUCTOPbL. @PopMa BBIXOAHOTrO
Hanpsi>)KeH!s NpUBeJleHa Ha pUcyHKe 3.5

W T
I

Limkn 1 Linkn 2 Linkn 3

|

PucyHok 3.5 BeixogHOe HanpsikeHHe PU peryJIMPOBaHMU METO/I0M IPOMNYyCKa epruo/i0B

JlocToMHCTBa MeToja:

A) He BHOCUT rapMOHHYECKHE UCKAXKEHHUS B CETh;

B) HeT noTpe6JieHUs1 peaKTHBHOM MOLIHOCTH, cOS @ = 1 ( mpW aKTHBHOM XapaKTepe
HarpysKH).

HepoctaTku metoja:

A) He NOJAXOAWUT JJis peryJMpoOBaHHA TeMIlepaTypbl MaJIOMHEPLUOHHBIX HArpys3ok H
YPOBHS IPKOCTH CBEUEeHH s JIaMI HaKa/IMBaHUS;

B) He pekoMeH/yeTcsl IPUMEHSATD /J1s1 aKTUBHO-UH/IYKTUBHOM Harpy3Ku;

B) B ceTH BO3MOXHO IMOSIBJIEHME CKAayKOB HaIps»KeHHs, OOyCJIOBJEHHBIX COPOCOM H
HabpocoM Harpy3ku( ¢imkep-adpPexT);

[) npu omnpejieleHHbIX YC/IOBUAX B CETH BO3MOXHO NOSIBJEHHE Cy6rapMOHHYEeCKHUX
cocTaBsoUUX( 4aCTOThl KOTOPbIX MeHb1ie 50 I'n).

HpI/I HCIIOJIb3OBAHHUHW 3TOr0 MeETOda MOIIHOCTBb, BbiAeJideMad B Harpy3ke, IMNIpAMO-

NpONOpIHOHA/TbHA BEJIMUMHE CUTHAJIA 3a/JaHuS.
Pa6ouyuii IUKJI IpeICTaBJIeH HUXe Ha pUCyHKe 3.6:
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A Pebix
100%

Max

Min
T
0 B
TexHonornJyecknin LnKn
- =
100% b— — — — — — —
CwrHan 3apadus
T
0 -
Komanpa “"PaboTta”
T
0 B

PucyHok 3.6 Pabouuii LMK/ IpU peryJiMpoBaHWU METO/IOM MPOIMYyCKa NEPUO0B

[Tocne mogayu KkoMaHAabl “PaboTa” B TedeHHe BCEro TEXHOJIOTHYECKOT0 LIMKJA BbIXOAHAas
MOIIIHOCTb, BblJleJisieMasl B Harpyske, U3MeHsSIeTCs B COOTBETCTBUU C CUTHAJIOM 33aJlaHUSl B
Jluana3oHe Mexy 3HaueHUussMu Min u Max.

CurHaJs 3a/laHusl 0TO6paXKaeTCs Ha JUCIIee B MPoOIeHTax, HanpuMep P3=55%.

3.14.1 YcTaHOBKA BpeMeHH LIMKJIA PErYJIUPOBAHUSA

Bpemsa nyk/ia peryJiMipoBaHHs MOXKHO YCTAaHOBUTH NPOrpaMMHO B mnpefesax ot 1 go 10
CEKYH/J, [TyTeM MporpaMMUpoBaHueM QYHKLUMI( CM. TyHKT 7):

A) npu coBMecTHOM ynpaBJsieHud pazamu - F26;

B) npu paszaesbHOM ymnpaBaeHUM ¢pazamu: F46 g kaHana peryaupoBaHus A, F66 ansg
kaHaJs1a B, F86 a4 kanaJsa C.

3.14.2 HuxxHre ¥ BepxXHUe npeJiesibl peryJaMpoBaHud
HuwKHUM 1 BepxHUU NpeJiesibl peryJupoOBaHUA COOTBETCTBYIOT 3Ha4eHUsAM Min u Max Ha

pucyHke paboyero uukiaa 3.6. 3aZaHMe 3HAYEHUHW HUKHEr0o U BEpPXHEro MpeJiesioB
peryJiMpoBaHus IPHU PeryJMpOBaHUM METOJOM IpPONyCcKa NepHuoJ0B IpPOrpaMMHpPOBaHUEM
byHKkU#( cM. IYHKT 7):

A) npu coBMeCcTHOM ymnpaBJjieHud ¢pazamu - F27 u F28;
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B) npu pasaenbHoM ynpaBieHuu ¢pazamu: F47 u F48 nnia kanana peryavpoBanus A, F67 u
F68 nnga xanana B, F87 u F88 nnga kanana C.
JuckpeTHOCTBb peryaupoBaHus coctassieT 0,5%.

3.15 Bri60op TUIIA HATPY30K

PeryssaTtop MMeeT BO3MOXXHOCTH BbIOOpAa THUINA HArpy3Kd - aKTUBHOW WJIM aKTHUBHO-
MH/JYKTHUBHOM. BbI6OD OcylecTBAsieTcsl nporpaMMupoBaHueM ¢yHKuuu F8( cM. nyHKT 7)

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

- npu ¢paszoBoM crnocobe ynpassieHusi( F7=0) peryaaTop caBUraetT MMNyJibChbl yIpaBJeHUs
TUPUCTOPAMU OTHOCHUTEJBbHO MOMEHTa Iepexo/ila 4Yepe3 HOJb CeTEBOr0 HaNpsKeHUs
onpezie/IEeHHbIM 06pa3oM, YTOGbl ONTHMHU3UPOBAThb PErYJIUPOBOYHYI0 XapaKTEPUCTUKY O],
aKTUBHO-UH/JYKTHBHYI0 Harpysky. PekoMeHAyeTcs ycTaHaB/JMBaTb 3TOT pEXUM IpHU
NOJKJIIOUeHUH Harpysku ¢ K03dduieHToM MolHOCTU MeHee 0,8, HanpuMep TpaHcpopMaTop
Ha X0JIOCTOM XOJY, 3JIEKTPOABUraTeNU U T.N. Ec/1u ke Harpy3ka — akTUBHas, HO MO K/II0UYeHa BO
BTOPUYHYI0 OOMOTKY TpaHchopMaTopa, TO yallle BCEro TaKyl Harpy3Ky MOXHO OTHECTH K
4YUCTO aKTUBHOMH( cos ¢u >= 0,9), mo3ToOMy BbIOGOp pekrMMa aKTUBHO-UHAYKTUBHON Harpy3Ku He
TpebyeTcs.

- NpPU peryJMpoBaHUM MpoINyckoM mepuoAoB( F7=1) pexuM aKTHUBHO-UHAYKTUBHOU
Harpyskd peKOMeHJyeTCsl YCTaHaBJMBAaTb B CJydyae MOAKJIOYEHHS Harpy3kKu 4epes
TpaHcdopmMmartop. B aToM ciydae npu F8=1 perynsaTtop cHavyasa IJIaBHO B Te4eHHe CEKYH/bl
yBEJUYUBAET HANpPsPKeHHE OT HyJis [0 IOJIHOTO CETEBOro, MOC/Je Yero y»e CO6CTBEHHO U
HAayMHAEeTCs peryJupoBaHUe MPOMYCKOM MEPHOJO0B. 3a CyYeT IJIABHOrO CTapTa yAaeTcs
136exaTb 6POCKOB TOKAa HaMarHMYMBaHUs TpaHcdOpMaTOpa, BCIJIECKA CETEBOT0 HaIpsKeHHs,
cpabaTblBaHUSA 3aIIUTHI OT KOPOTKOI'O 3aMbIKaHMUS.

3.16 3anuch B 1aMATh 3aBOJCKUX HACTPOEK.
Perynatop umeer cneyuanbhayo G¢yHkuio FO8( cM. myHKT 7), IpU COXpaHEHUU B MaMSATH

KOTOPOM 3Ha4eHHUs paBHOTro 1, BCe M0JIb30BaTeJbCKHE YCTAaHOBKU CTHUPAIOTCA, @ HA UX MECTO
3aMMChIBAIOTCA 3aBO/CKUE 3HAaYeHUA QYHKI UM,

3.17 3amuThl
B perynsiTope peasir30BaHbl CleAyOUIMe BUJbI 3aLUT:

A) 3ampyTa OT KOPOTKOrO 3aMbIKaHUsl peryasaTopa fBJseTcs [JyOJUpPOBaHHOM U
obecreyrBaeTcs JByMs CIOCOGAMU: 3JIEKTPOHHBIM U 3alllUTAa aBTOMAaTUYE€CKUM BBIK/II0YaTeleM
QF1. OJnexkTpoHHas 3allluTa peasu3yeTcs MyTeM OBbICTPOM 0OpPabOTKU MHUKPONPOLECCOPOM
CUTHAJIOB, NMOCTYNAKLMX OT JATYUKOB TOKa. [Ipy npeBbllleHUM MIHOBEHHOI'O TOKA 3HAYeHHUd
3*lHOM mNpPOUCXOAUT CHATHE YNPABJAAWIHUX HMIYJbCOB C THUPUCTOPOB, a Ha JHUCIlJee
oToOpakaeTcsl COOTBETCTBYMOlLee cooblleHHe. B ciyyae HecpabGaTbIBaHUSl 3JIEKTPOHHOMH
3allMThI( MO NpUYMHE BHYTPEHHEH HeUCHPaBHOCTH WJM cboe HacTpoeK) NPU KOPOTKOM
3aMbIKaHUH Harpy3Ky 06eCTOYUT aBTOMAaTUUECKUH BbIKAoYaTe b QF1.

B) 3amuTa 0T neperpyskd THUPUCTOPOB IpeJHa3HayeHa /JJs  COXpaHeHUs
paboTOCIIOCOOGHOCTY THUPUCTOPOB INpH JJIMTEJbHOW Ileperpyske TOKOM, I[peBbIIIAOLIEM
HOMUHAJIbHOEe 3HayeHHe TOKa peryJjdaTropa. 3auura gBjseTcd JAyO6JUPOBAaHHOW U
obecreyrBaeTcsl ABYyMs CHOCOOAMU: 3JIeKTPOHHO M aBTOMAaTHYeCKWM BblIkawoudaTesneM QF1.
Mukponpoueccop HenpepblBHO M3MepsieT TOKM Harpy3Kd M HakallJIuBaeT 3HayeHUe BpeMs-
TOKOBOTO HMHTerpajia M CpaBHUBAeT ero C yCTAaBKOM, NpPH MNpPEBBIIIEHWHU KOTOPOW CHUMAET
MMITyJIbCbl YNpaBJeHUs C TUPUCTOPOB U OTOOpakaeT Ha JucIliee coobuieHHe. Paborta
peryJsisiTopa 6JI0OKMpyeTCs Ha 3 MUHYTBI, IOCJIE YETr0 OH MepexoJUT pexuM ‘[oToBHOCTB” eciu
nojaHa komanza “Crom’”.
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[leperpy3o4Hasi cnoco6HocTb peryastopa: [ = 1,5 Inom - 10 cek, [ = 1,25 [HoMm - 30 cek, | =
1,1 IHoM - 60 cek. B ciyyae HecpabaTbIBaHUS 3JIEKTPOHHOM 3al[UThI( M0 MPHUYMHE BHYTPEHHEH
HEHUCIIPAaBHOCTU WJU c6Oe HACTPOEK) TUPHUCTOPbI 3alULIAIOTCA OT Meperpy3Kd TeINIOBbIM
pacuenuTesieM aBTOMaTH4YeCcKoro BelkarodaTens QF1.

B) 3amwuTa OoT meperpeBa pajuaTopa o6ecne4uMBaeTcs BCTPOEHHBIM TeMIepaTypHbIM
JlaTYMKOM, KOTOPBbIA HENpephIBHO ONpallMBaeTCs MUKpomnpoueccopoM. IlpenenbHas
TeMnepaTtypa paguatopa - 80 C. I[locne cpabaTbiBaHMs 3alldThl paboTa perysasTopa
6JI0KMpyeTCca [0 OXJaxKAeHUs paguaTopa Ao TeMmnepaTypbl 60 C, mocse yero BBIKJIYAKTCSA
BEHTUJIITOPbl OXJIAXKJAEHUS W PEryJsaTop MHepexoJUuT pexuM ‘[0TOBHOCTB”, eciu MoJaHa
xoMmaHaa “Cton”.

[') 3amuTa OT HECUMMETPHUHU BBIXOJHBIX TOKOB SIBJSETCS 3JEKTPOHHOM. 3aljdTa MOXET
ObITh BKJIIOYEHA WJ/IM OTKJ/KYeHa NyTeM NporpamMMupoBaHus GyHKuuu F93( cMm. myHKT 7).
3awuTa cpabaTbiBaeT IPY BbINOJHEHUH CIeYIOLUX YCIOBUM:

- cpegHe apudmeTudeckuit Tok pa3 Icp = (Ia + Ib + Ic) / 3 6osbuie 10% HOMHUHATBHOTO
Toka | HoM perysaTopa;

- OJIUH WK 60Jiee TOKOB Harpy3Ku oTJindaeTcs oT Icp 6oJiee yem Ha 15%, 25%, 35% wiu
50%( B 3aBUcHMOCTH OT 3HaueHUs GyHKLUU F93) B TeyeHue BpeMeHHU 5-15 cekyH[,.

HecrMMeTpHs BBIXOJHBIX TOKOB MOXeT ObITb 00YC/I0BJIeHA MOBPEXAEHUSAMU B Harpyske,
Hanpumep, neperopanreM TIHoB, 06pbIBOM Harpy304HbIX IPOBOJOB U T.II.

/1) KoHTposb Nmojk/I04eHHs HArpy3kd U TeCTHpOBaHHe THUPUCTOPOB Ha BHYTpeHHee
KOPOTKO€e 3aMblKaHHWE OCYyLIeCTBJSIETCS CUCTEMOMN ympaBjieHUs1 B pexuMe ‘T'oTOBHOCTBH”; B
pexxuMe “PaboTa” faHHas 3aljdTa HEe aKTHBHA. 3alllMTa MOXET ObITh BK/IIOUEHA UK OTKJII0OUEHA
nyTeM NporpaMMupoBaHus GyHKIUU FO91( cM. myHKT 7).

E) KOHTpo/Ib HampsDKeHUsI CUJIOBOM CETH OCYLIECTBJISETCS 3JEKTPOHHBIM CIIOCOGOM.
3amuTa cpabaTbiBaeT B Cjy4ae OTCYTCTBUS OJHOM WJM HECKOJbKUX a3 WIM B caydyae HX
“ciunaHusa”. 3amiuMTa MOXeT ObITb BKJIOYEHa WM OTKJIIOYeHa MyTeM NpOrpaMMHpPOBaHUSA
¢yHkuuu F92( cM. nyHKT 7).

’K) samurTa oT BHyTpeHHed HeucnpaBHocTu ~Owm5 HeT cBsA3u Mexay maatamu”
buKcHpyeTcs MPU OTCYTCTBUM O6GMeHa JaHHbIMU MeX/Jy MaTaMu. [[py BOSHUKHOBEHUU 3TOH
aBapuU YCTPOUCTBO He MOXKET GYHKIIMOHUPOBATh, TPEOYETCS PEMOHT.

3.18 Hactpouku

B perysifsiTope npeaycMoTpeHa BO3MOXXHOCTb HACTPOUKMU:

A) /lna usmeHeHMe nopora cpabaTblBaHUs 3allUThl OT KOPOTKOTO 3aMbIKaHUS B BepxHeH
yactu maatbl TPM-ZVEL A5 npeaycMotrpeHo 5 moJsiokeHUM anas  mxamnepa J1-]5 ¢
HaNpsPKeHUsIMU ycTaBKW 3auuthl 2,5 B, 2.15 B, 1,65 B, 1,3 B u 1,05 B. M3HavaibHO Ha
npeJnpUsITUN U3TOTOBUTEJIE YCTAHOBJIEH NMOPOT cpabaThIBaHUS MO aMIJIUTYAe 0KoJio 2,5-3*IH,
rae |H - HOMUHa/JIBHBIN TOK pery/sATopa. B ieBoM BepxHeM YTy 3TOU Ke IJIaThl UMEITCH [JiBe
KoHTpoJsibHble Toukd “K3”. HanpskeHue, uU3MepeHHOe MeXJy 3TUMHU TOYKaMHM, JOJKHO
COOTBETCTBOBAThH MOJIOKEHHUIO |1-]5, 3aMKHYTOMY /pKaMIlepoM. ITO HampsiKEHUE OMpejeiseT
TOK cpabaTbiBaHMsA 3alUThl o K3. BesinunHa Toka cpabaTbhlBaHMS NPSAMO-IPONOPLUOHAIBHO
HalpsOpKEHUI0 3TOM  ycTaBKU. [Ipy  Heo6XOJUMOCTH  YBEJHWYHUTb YYBCTBUTEJBHOCTb
cpabaTblBaHUSI HYXXHO 3TO HANpsHKEHUEe YMEeHbIIUTb, [Jis 3arpy6JieHuss - Hao00poT
HanpskeHHe ycTaBKU K3 yBeJIMUUTS.

[IlpyHuMas peuieHre 0 HEOOGXOJAUMOCTH HW3MEHEHHUs] HACTPOWKU 3alUThl OT KOPOTKOIO
3aMbIKaHUS, c1ejyeT IPUHUMaTh BO BHUMaHHUe:

- eC/IM JDKaMIlep CHAT, HU OJHO W3 NoJsiokeHUH ]1-]5 He 3aMKHyTO, TO 3auiuTa He
cpaboTaer;

- ObIBaeT cHTyauus, korjga 3amurta oT K3 cpabaTbiBaeT NpHU JeHCTBYIOIEM TOKe,
M3MEpeHHOM KJIelllaMH, MeHblIeM 4eM [H. DTO He 06s3aTeJIbHO TOBOPUT O HENpPaBUJIbHOU
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3aBOJICKOM HACTpOMKe 3alluThbl, MOTOMY YTO 3allUTa cpabaTbiBaeT MO aMIIUTYyAHOMY(
MIHOBEHHOMY) 3HAayeHMIO TOKa, a He JeHCTBYylolLleMy. JTO 4allle TOBOPUT O TOM, YTO BEJHKO
aMIUIUTY/IHOe 3HaueHue ToKa( nuk-dakTop). [lonbiTka 3arpyouTh WM MOJHOCTbIO OTKJIYUTh
3amuTy oT K3 MoXkeT NpHUBeCTHM K BbIXOJYy THUPHUCTOPOB K3 CTPOS — BeAb OHHU JONYCKAIOT
HEKOTOpOe Ipe/ie/ibHOe 3HAayeHHWe MTHOBEHHOrO TOKa, a 3aBOJCKasd HacTpoWKa Kak pas
npeJycMaTpyBaeT cpabaTbIBaHHE 3aLIUThI JJIsI HENPEBBIIIEHUs 3TOTO NpeJe/bHO-J0NYCTUMOT0
3HayeHUs. B 3TOM ciyyae U3roToBUTe/Ib UMeeT NPaBO OTKa3aTh B O6ecClnaTHOM rapaHTUHHOM
00CTY>KUBaHUH.

b) [lokazaHusa gaTyMKa Toka. B ciydae, eciim ToK, UsMepeHHbINH GaKTU4YEeCKH, PACXOJUTCS €
JlAaHHbIMH, 0TOOpaXkaeMbIMU Ha JUCILJIee, MOXXHO MMPOU3BECTU UX NOACTPOUKY. /1 MOACTPONKHU
cayxat ¢yHkuuu F102 "KI ¢asa A”, F103 "kI ¢pasza B”, F104 "kl ¢aza C”. [lokasaHHs TOKa Ha
JMCILIee U3MEHSI0TCS PSIMO-NIPONOPIMOHATIbHBI U3MEHEHHUIO 3TUX KO3 QUIIMEHTOB.

[IpyHrMas pelieHUe O MOJCTPOMKe NOKa3aHUU TOKa, clefyeT UMeThb B BUAY CJeAyloliue
dakTopBkI:

- JIaTYUKA TOKAa MMEKT HEKOTOPYH HayaJbHYyl0 30HYy HEYYBCTBUTEJbHOCTH U
HesJIMHeHHoCTH. [Ipu Toke, paBHOM MeHee 10% HOMHHA/IBLHOIO TOKa peryJsaTOpa, NOKa3aHUA
JIaTYMKOB TOKA MOTYT OBITb HEJOCTOBEPHBI WJIM BOOOIEe HyJIeBBIMHU, HO 3TO He TOBOPUT O
HEUCIPAaBHOCTH UJIM HEBEPHOM HACTPOMKe; IPU YBeJUYEHUH TOKA, IOKa3aHUs BXOAAT B HOPMY;

- [J HW3MepeHHs TOKa HYXXHO MCIOJIb30BaTh KJell, CIOCOOHble U3MepsATb
Cpe/lHeKBaJjpaTUUYHOe 3HaYeHUe ToKa. Ha Takux kjemax go/mkHa 6bITh Hagnucb TRUE RMS(
UCTUHHOE cpeJlHeKBaZpaTuuyHoe 3HauveHWe). Kiemu, He usmepsiomue TRUE RMS, MoxHO
MCI0JIb30BaTh TOJIBKO IIPU CHHYCOHWJAAJbHOM TOKe, a NpPU HECHHYCOMJAJIBHOM TOKe TaKHhe
KJIelld MOTYT AaTh MOTPelHOCTb u3MepeHUsa Ao 50%. PekoMeH yeTcsa UCNOIb30BaTh KJelLlU
dupmel "Fluke” niu “Appa”;

- HACTPOMKY NMOKa3aHUM JAAaTYUKOB TOKA ONTUMAJIbHO NPOU3BOAUTE NIPU TOKe paBHOM 60-
80% OT HOMHHA/JIBHOI'O TOKA PEryJsaTopa;

- OTKJIOHEHHe N0Ka3aHUM OT JeMCTBUTeNbHbIX Oosiee yeM Ha 10-15%, BepoOATHO, TOBOPUT
0 HaJIMYMU BHYTPEHHUX NOBPEXJEHUN, BOSMOHO, TpeOyeTCs pEMOHT;

- HeBepHas HACTPOMKa MOXeT NMPUBECTH K HEKOPPEKTHOMY CpabaThIBaHUIO 3alUT OT
neperpyskd WJIM KOPOTKOTO 3aMblKaHHMA - JMO60 C/IMIIKOM 4YacToe M HeobOCHOBaHHOE
cpabaTbiBaHUE JIMO60 HA0OOPOT OTCYTCTBUE UJIU CJAUIIKOM MeJJIeHHOe cpabaThiBaHus. B ciy4dae
BBIXO/lda M3 CTpPOA peryJjdaTropa IO NpHUYMHE HEBEepHOM CaMOCTOATEJbHOM HACTPOUKH
norpebuTeseM, M3roTOBUTEJ]b MMeeT IMpaBO OTKas3aTb B 6eCIJIAaTHOM TapaHTUNHOM
00CTY>KUBaHUH.

[Ipy mnpoBeseHUM omnepanuu MNOACTPOWKKA IOKa3aHWUM Ha JHUCIJIee pPEeKOMeHAYeTCs
bUKCHpPOBATh PeryJupyeMyto BeJIMYMHY Ha AUCIIee, AJis Yero Heo6xXoAMMo HaXKaTh KHOMKY “®”
naHeJd yIpaBJieHus.

3.19 YupasJsienue no uHtepdericy RS-485 no npotokosy ModBus RTU

Peryngatop npeaycMaTpyuBaeT YCTAaHOBKY IJaThl ¢ UHTepdelicom RS-485. [lo ymosiyanuio
3Ta mJiaTa He UJEeT B KOMILJIEKTe NOCTaBKU. Ee He06X0AMMOCTh HY>KHO YKa3bIBaThb NPHU 3aKa3e.
Eciyv npu nepBoHauyasZbHOM MOCTaBKe IJlaTa He Oblla 3aKa3aHa, TO €€ MOXHO [JOKYNHUTb
OTJle/IbHO.

st ynpaBJsieHus no untepdeiicy RS-485 Heo6XouMo:

A) YcTaHOBHUTD 3HaYeHUeE aJipeca YCTPOUCTBA B UHPOPMaIMOHHOM ceTH pyHKIMel F99;

B) YcTaHOBUTB 3HaueHHe CKOPOCTHU Nlepefjayr JaHHbIX yHkuuent F100;

B) I[Ipu HE0O6XOAUMOCTH MoAABaTh KoMaHAy "PaboTa” ¥ M3MeHSATh 3HAUYEHHEe 33a/1al0Iero
CUrHaJla 1o uHTepdeiicy HeoOXOAWMO YCTAaHOBUTb 3HadeHUs OJyHkuun F1=2 u F2=6
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COOTBETCTBEHHO( cM. IyHKT 7). BoJsiee nogpo6Has gokyMeHTanus o miaate RS-485 u perucrpax
ModBus BbL10K€eHa Ha caiiTe IPOU3BOAUTEJIS.

3.20 Wcnoaib30BaHUe KHONKY “ABapUilHOe OTKJIOYeHHEe”

KHomnka “ABapHiiHOe OTKJ/O4YeHHe” MO3BOJIsSIeT CHATh HAINpsKeHWe C Harpy3KH B JIOOGOM
pexxuMe paboOThl YCTPOWCTBA NPU BO3HUKHOBEHUH BHEUITATHOW CUTyalluM, CBSI3aHHOU C
yIrpo30M KM3HU NepCoHaJIa UM NopUyel UMYIeCTBa.

KHonka nMeeT PpuKcaLuio CBOEro noJioXKeHusl.

B Mozesiix TUPUCTOPHBIX PEryJsaTOpOB C HOMUHaJbHBIM TOKOM 40 u 80 A npu HaxxaTuu
3TOM KHONKH paspbIBaeTcs Liellb BCOOMOraTeJbHOI0 MUTAHHUS, NIPU 3TOM IJIAThl YIpaBJEHUs
06eCTOYMBAIOTCS U UMITYJIbChI YIIPAaBJeHUSI HA TAPUCTOPHI HE MOAAI0TCA.

st Moziesiell ¢ HOMUHA/IBHBIM TOKOM OT 125 A U Bbllle NPHU HaXKaTUM KHONKHK MOJAeTcs
HamnpsbKeHWe Ha MeXaHHW3M He3aBUCHMMOIrO pacllelMTessi CHJIOBOTO aBTOMAarTa, KOTOPBIN
OTKJIIOYAeTCs U 06eCTOYMBAET HArpys3Ky; OJHOBPEMEHHO C 3THM KHOIKAa pas3pbIBaeT IeMNb
BCIIOMOTaTe/JIbHOTO MUTAHUS CUCTEMBI YIIPaBJIEHHUS.

3.21 Ucnosab3oBanue [IHW/I-perysngaropa

[l ynipaBJieHUs1 THPUCTOPHBIM perysatopoM oT [IHW/l-perynsaTopa He06X0AUMO BbIOPATh
curHaJs ynpaJieHUs 4..20 MA, A5 yero npucBouTh GyHKUUU F2 3HaueHue 4.

BHyTpu mkada npousBeseHO YACTUYHOE pacCKIlueHHe Liened NMUTAHUs U YNpaBJeHUs
[IU/l-perysisTopa COrJIacHO cxeMe, IPUBeJIeHHOW B NMpPUJI0KeHUU b. JlaTYuku TeMnepaTypbl U
nenu curHaausauuu [IHU/]-perynsTopa noTpebUTe/b pacK/IOYaeT CaMOCTOSTENbHO COTJIACHO
PYKOBOJCTBY I10 3KCILJIyaTalliHi, KOTOpOe BXOJUT B KOMILJIEKT IIOCTaBKHU.

4. Tpe6oBaHUsI 6€30MACHOCTH.

4.1 PerynaaTop COOTBETCTBYeT JAeUCTByIIUM TpeboBaHusAM “IlpaBus ycTpoicTBa
3JIeKTPOYCTaHOBOK”,  «[IpaBujaM  TeXHHYeCKOM  3KCIUIyaTaUM  3JIEKTPOYCTAHOBOK
norpebutesnei» U «[IpaBUJ TEXHUKU 6G€30MACHOCTH NPH 3KCIUIyaTallUU 3JIEKTPOYCTAaHOBOK
NOTpebUTeen».

4.2 Jlna paboTbl peryssaTopa HUCIOJIb3YeTCAd ONacHoe JJis KU3HW HanpsbkeHue. [lpu
YCTaHOBKe pery/siTopa Ha 006'beKTe, a TaKXKe NPH yCTPaHEHWU HEMCIIPABHOCTEN U TeXHUYECKOM
06CIy>KMBaHUU HEOOXO0JUMO OTK/IIOYUTD PETy/sATOP U NOAKII0YaeMble yCTPOMCTBA OT CETH.

4.3 He ponyckaeTcs nonafaHue BJard Ha KOHTAaKThl KIEMMHHUKOB U BHYTPEHHIOI 4acTb
mkada. 3anpenjaeTcss UCNOJIb30BaHUE PETYJSATOPA B arpeCcCUBHBIX Cpefax C CoZiepKaHUEeM B
aTMocdepe KUCJIOT, lies104el, Maces U T. 1.

4.4 TlopkarodeHUe, peryJMpoBKa U TexXHUYeCKOe OOCIyKHBaHHE DPeryssTopa J[JOJKHBI
NPOU3BOJAUTBHCA TOJIbKO KBaJM(QUIMPOBAHHBIMU CIEelMaJMCTaMM, U3YYUMBIIMMHU HaACToOsllee
PYKOBO/,CTBO M0 3KCIIJIyaTalUH.

45 Tlpu »sKclyaTallMd M TeXHUYECKOM OOCHYXMBaHUM He00X0AMMO Cco6JI0AaTh
Tpe6oBaHUA «[lpaBuU/J TexHHWYeCKOW B3KCILJlyaTallUM 3JIEKTPOYCTAHOBOK IMOTpeOUTesel» U

«HpaBI/IJI TEeXHUKH 0€30MacHOCTHU IpH 3KCIJIYyaTallhuX 3JIEKTPOYCTAHOBOK HOTpE6HT€Heﬁ>>.

4.6 /lns 3alUThI 00CIYKUBAIOLLEr0 NIepCoHasIa peryasaTop J0JHKeH ObITh 3a3eMJIEH.
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4.7 PerysiiTop He MOXeT ObITh UCIOJIb30BaH KaK Pa3beJUHUTEJb I[eNU WU U30JIUpYIolee
YCTPOMCTRBO.

4.8 Eciy ciaydaliHad nojada HalpspKeHUe Ha HarpysKy NpejCcTaBJ/sgeT ONACHOCTb AJIA
nepcoHasla WiHu 060py/0BaHUs, TO PeryasaTop Heo6X04MMO MOAK/IYaTh Yepe3 NpepbiBaTelb,
HalpuMep, KOHTAKTOP, YIIpaBJisieMbli BHELIIHEN CUCTEMOM 6€30MaCHOCTH.

4.9 He fonyckaeTcst paboTa yCTPONCTBA C KOHJEHCAaTOPHOM HAarpy3KoOM, MOAK/IIOUEHHON K
BBIXO/ZY.

4.10 PaboTra peryssaTopa CONpPOBOXJAETCS BblJeJleHHEM Temsa. /il mpefoTBpalleHus
neperpeBa, BbIX0/]a U3 CTPOsI U NpeJ0TBpallleHUs NoXKapa Heo6X0AMMO:

A) ycTaHaBJIMBATh PeryisaTOp Ha HEMOPIOUYYI0 TOBEPXHOCTh;

b) HefonmycTUMO ycTaHaBJIUBAaTh PETYJATOP B MJIOXO BEHTUJIMPYEMBIX MeCTaX U MecTax C
BBICOKOU TeMIlepaTypOr OKPY>Kalolllel Cpe/ibl;

B) npu ycTaHOBKe Heo6x0aUMO obecnieyuTh He MeHee 100 MM CBOO6OHOTO MPOCTPAHCTBA
10 IepUMEeTPY peryJsTopa.

5. MoHTaX Ha 0G'bEKTe.
5.1 CneyeT yCTAaHOBUTD PETYJISTOP Ha LITATHOE MECTO M HAZleKHO 3aKPENUTh ero.
5.2 3a3eMJIUTh PETYJSATOP B COOTBETCTBHE C TpeboBaHUsMHU [1Y3.

5.2 llpokyaApIBalOTCSA JIUHUM CBSI3U, IpeiHa3HAYEHHbIe COeJMHEHUS C MUTAIOLIEN CeThIo,
Harpy3Ko#, yCTpoiCcTBaMU ynpaBJieHHs .

5.3 CedyeHHE CHUIOBBIX IMpOBOAOB AOJIX)KHO COOTBE€TCTBOBATDL TOKY HAI'PYy3KH.

5.4 ]_lel'II/I AJid MoJa4Yu CHUTHaJIOB YyHOpaBJIEHHUA CjaeAyeT BbINOJHATb BHUTBIMHW IdpaMH
[IpoBOAOB Ce4YeHueM He MeHee 0,22 mMM2 c HenocpeaACTBEHHbIM HX IOAKJ/JIIIOYE€HHEM K
yhnpaBJAKIIUM KJI€eMMaM [Jid KaXKJ0r'o CMrdaJjia OTAeJIbHO.

5.5 Ilpy MOHTa)Xe NPOBOJOB HEOOXOAWMO O06EeCHeYUTb HX HAAEXKHBIA KOHTAKT C
KJIEMMHUKOM pPeryJisiTopa, A/ 4Yero PeKOMeHJYyeTCs WX KOHIbl TIIATEJbHO 3aYUCTUTh M
00JIYAUTDH UJIM ONPECcCOBATh B CTAHTAPTHble HAKOHEYHUKH, THJIb3bl, KIeMMbl. [lofcoennHeHne
IPOBO/IOB OCYLIE€CTBJISIETCS 110J] BUHT.

5.4 He ponyckaeTcsl NpoOKJajKa JUHUHK YNPaBJASAKIIUMX CHTHAJOB B OJHOM XXIyTe C
CUJIOBBIMH POBO/IaMU, CO3JJAI0IIIMMU BBICOKOYACTOTHbBIE UJIM UMITYJIbCHbIE TOMEXH.

5.5 TlogknaoyeHue BHEUIHUX LeNed K YCTPOUCTBY IPOU3BOAUTCA IO CXeMaM,
NpYBeJeHHBIM B [Ipunoxxenuu A.

5.6 [Ipu BbINOJIHEHUHU MOHTAXXHBIX pab0T HEOOXOJUMO NPUMEHSATh TOJBKO CTaHAAPTHBIN
MCIIPAaBHBIA UHCTPYMEHT.

6. [lepBOe BK/IIOYEHME.

6.1 [lepes mepBbIM BK/IIOYEHHEM HEOOXOIUMO BBINOJHUTD CJeAYIOLIUE NEUCTBUA:

22



"3Bezna InektporHnka” https://zvezda-el.ru/

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

be3 mnoak/IHO4YeHHOM HAarpy3kd HEBO3MOXKHO CJleJlaTb BBIBOJ O TMpPaBUJIbHOM WU
HelpaBUJILHOU paboTe peryJasTopa.

B)y6enuTbcs B MPaBUJIBHOCTU NOJKJIYEHHS BHEIIHUX Lieledl MUTAHUS U yNpaBJeHus,
3a3eMJIEHUS], OTCYTCTBUHM KOPOTKOI0 3aMbIKaHHUS HAa BbIXOJE;

B) mojaTh HanpsikeHUe Ha PeryJsTop, IpU 3TOM BCe CBETOAMO/Ibl HA NepeAHelN MaHeau
mkada A0KHbI KPaTKOBPEMEHHO 3arOPEThCS U MOTAaCHYTh, Ha Auciijiee B TeueHue 10 ceKyH]
JIOJDKHA OTOOPa3UThCsA HAAIMCh TEKYIeH MOJeNU peryyasTopa U BKIKYAKTCA BEHTHJISTOPHI
oxJaxaeHus. [lasee Ha Aucniee oTo6pasuTbcsd HaAMUCh ‘[OTOBHOCTH” U TeKyllee 3HaYEHUE
CUTHaJla 33JlaHusA( HampsKeHUsd WM MOINHOCTH, Hampumep U3=57%, ). 3To o3HayaeT, 4YTO
peryJisiTop roToB K paboTe ¥ NporpaMMHpPOBaAHUIO.

6.2 [lo yMo/lYaHUIO, PETYJSATOP UMeeT HAaCTPOMKM: ynpaBjieHUe pa3aMu - COBMECTHOE,
nojaya koMaH/ibl “PaboTa” ocyiecTBIsSETCI MECTHO TYMOJIEPOM C JIUI|eBOW MaHeH, BbIXOJHOE
HampspDKeHUe peryaupyetcs GasoBbIM MeTOJOM, CUTHAJ 33JlaHUS T0JIaeTCs BCTPOEHHBIM
nepeMeHHbIM pe3ucTtopoM. I[lepeBeguTte TymbGsep “Pabora ¢A” B mnosoxkeHue “Bkia” u
IPOKPYTUTE PY4YKy IepeMeHHOro pesuctopa “Ymp. A” oT OJHOro KpalHero IOJIOXKEHUS [0
Jipyroro. Y6eauTtecb NpPU 3TOM, YTO Ha MNOJK/IIOYEHHOW Harpyske( JiamMmax HaKaJMBaHHUs)
M3MeHsIeTCs HallpshKeHUe B MpeJiesiaX OT HyJisl 10 TOJTHOT'O CeTeBOTO.

7. I[IporpaMmMHupoOBaHUe.
7.1 Bxoj, B pexyM nporpaMMHUpPOBaHUA.

[IlporpaMMupoBaHHe W NPOCMOTP 3HAYE€HUH YCTABOK OCYLIECTBJSETCI B peXHMe
“[IporpaMmmupoBaHue”. YToObl BOWTH B 3TOT pPEXHUM, HeoO6XoAuMo B pexume ‘[oToBHOCTB”
KpaTKOBpPEMEHHO Ha)kaTb KHOMNKY “I[Iporp”, mpu 3ToM Ha Jucijee KPaTKOBPEMEHHO MOSIBUTCS
Haanuch “[lporpamMmmupoBaHue”, Mocje 4Yero B MEPBOM CTPOKE HHAMKATOpPAa OTOOpasuTCA
Ha3BaHHUe NepBON QYHKLMU:

FO ynp. haszamu

[ToBTOpHOE HaxkaTHe KHONKU “[Iporp” mpuBezeT K BO3BpaTy B pexXuM “'0TOBHOCTB”

7.2 Boib6op GpyHKIUM.

Haxkumas kHonku “>” u”<” B pexxuMe “IIporpaMMupoBaHHe”0CYIECTBIISETCS Mepexo, OT
OZJHOM HAaCTPOMKH K JPYTOH.

7.3 [IpocMoOTp ¥ U3MeHeHHe 3HAaYeHUSA QYHKIUH.

Bbi6paB ¢yHKIMIO, 3HauYeHHEe KOTOpOW TpebyeTcsi MNPOCMOTPETb WJIU H3MEHUTb,
KpPaTKOBpPEMEHHO HAXKMUTe KHOMKY “@”, mpu 3TOM BO BTOPO# CTPOKe UHAWKATOpPA 0TOGPA3UTCS
TeKyllee 3HaueHue QyHKIUH, HallpUMep:

FO ynp. ®asamu
O - coBmecTHoe
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M3MeHUTDh 3HaueHHe QYHKIIMU MOXKHO, HaXKMMasi KHOMKU “>" U “<”.

JlJ1s1 TOro, 4YTOOBl COXPAaHUTb BblOpaHHOEe 3HAayeHHe (QYHKIMH, HY>KHO KPaTKOBpPeMEeHHO
HaxkaTb KHONKy “@”, mpu 3TOM Ha [JAuCIJIee KpPaTKOBPEMEHHO OTOOpasuTcs HaJIUCh
“CoxpaHeHO0”, 4YTO TOBOPHUT 00 YCHENIHOW 3amucyd 3HauyeHUsT QYHKIMU B MaMATh YCTPOMCTBA.
Jlasiee Ha UHAMKATOpe BHOBb OTOOPA3UTCA Ha3BaHUe TeKylleld QyHKI MU U CTAHET BO3MOXHbIM
HaBUTaLKsA M0 QYHKIUAM.

Ecnu xe BbiOpaHHOe 3HayeHMe (QYHKLHM COXPAaHATb He TpeOyeTcs, HaXXMUTe KHOIKY
“IIporp.” TekCT BO BTOPOM CTPOKE UHAMKATOpPA UCYE3HET, a 3HaUeHHe QYHKIIMU HE COXPAHUTCS,
B UeM JIeTKO y6eJUThCs, TOBTOPHO MPOCMOTPEB 3HAaYeHHe PYHKLHUH, [IJI Yero ONsATb HYKHO
HaXKaTb KHOMKY “®”.

7.4 OYyHKUMU U UX 3HAUYEHHS.
[IporpamMmupyeMble GYHKIMU peryJisiTopa epedyucaeHbl B Tabaune 7.1.

Tab6siuna 7.1 [IporpamMmMupyeMblie GYHKLIUU

®yH- | Haanuce Ha OnucaHue
KA HHAUKATOpe
dyukuum FO-F8 ABasAI0TCA 061MMM AJ1s1 BCeX PEXKHMMOB
OnpegensieT cnioco6 ynpasJieHus ¢pa3zaMHu: COBMECTHOE MJIM pa3jejibHoe
3HavyeHue Hagnuch IlosicHeHue
FO ynp. dazamu
0 COBMECTHOE CoBMeCTHOe ynpaBJieHHe pa3amMu
1 pasjiesibHOE Pa3jiesibHOE yripaBJjieHde ¢da3amMu
OmnpegnenisieT crmoco6 ymnpaBJeHHUs: KoMmaHJa “Pa6Gora” mojaeTcd MeCTHO HJIH
JUCTAHIIMOHHO
3HavyeHue Hagnuch IlosicHeHue
F1 Cr0co6 ymp. 0 TyMBaep KoMmana “PaboTa” nomaeTrcs nepeBojoM pyKOSITKH
TyM6Jepa “PaboTa” B nosioxkeHue “Bria”
1 MCTAHIHOHHO KoMania “PaboTa” mojjaeTcsi myTeM 3aMbIKaHUs KJIEMM
6 ¥ 7 KJ1eMMHOM K0J10KHU X1 nJ1aThl yipaBJeHUs
2 modbus Komana “Pa6oTa” nojmaercs no uHtepdeiicy RS-485
OnpefensieT cUrHaJ yIpaBJIeHUsI BBIXOAHBIM HanpsiKeHHeM
3HaueHUe Hagnuceh [TosicHeHue
CurHan 3a/laHus U3MEHSIETCS HaXKaTUeM KHOMOK “>”" u
il<"
0 KHOIIKHU an
HaxkaTue “>” yBesilM4MBaeT BbIXO/HOE HANPSXKEHUE
HaxkaTue “<” yMeHbIlIaeT BbIXOJHOE HAMPsXKEHHE
CurHan 3aJlaHusl UW3MEHSIETC TMOBOPOTOM PYYKH
nepeMeHHOr0 pPe3uCTOopa, pa3MelleHHOr0 Ha JINIEBOU
1 BCTP.PE3UCTOP | HMAHEJIH. [TosioxkeHUE “Mun” COOTBETCTBYET
F2 CUTHaJ yIp. MHHMMaJIbHOM BeJIMYMHE 3a/laHud, NoJioKeHue “Makc”
— MAaKCHMaJIbHOU BeJIMYMHE 33/1aHMUS.
2 0.10 B CurHas 3a/laHus NMOJIaeTCs BHEUIHUM HanpspkeHueM 0-
B 10B
3 0.20 MA CurHaJi 3a/laHus noJilaeTcs TOKOM ynpaBJieHus 0-20 MA
4 4.20 MA CurHaJ 3alaHud N0JlaeTcs TOKOM ynpaJieHus 4-20 MA
BHeL CurHan 3afiaHus TOJAeTCd BHEUIHUM IepeMeHHbIM
5 e3I/ICT(.) pe3uCcTOpOM. PekomeHnayemoe 3HauYeHHUe
p P CONpPOTUBJEHHUS 3TOro peauctopa 1..10 kOM
6 modbus CurHaJs 3aJilaHusi nojlaetcs no uHtepdeiicy RS-485
OnpejnesiieT NOBe/ieHUE PeryJiATOPa MOCJ/e MPONAKKU HANPSHKEHUS CUJIOBOU CETH WJIU
F3 aBT.BKJI. BCIIOMOraTeJJIbHOTO HallpsiXkeHus1 B pexxuMe “Paborta”
P P
3HaueHHe | Hagnuce | IlosgcHenue
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Eciu mpoBas HanpspKeHUs JJUJCA MeHee 2 CeK -
BBIXOJIHOE HaNpsHKEHWE CKAayKOM BO3BpalllaeTcs Ha

0 BKJIIOUEHO NpeXHUU yPOBEHb.

Eciu mpoBan HamnpsbkeHUs AJjuicsad 6ojiee 2 ceK -
NPOUCXOAUT aBTOMATUYECKOE MOBTOPHOE BKJIKYEHHUE.
Ecin mpoBas HanpspkeHUs JJIMJICA MeHee 2 CeK -
BBIXOJIHOE HaNpsDKEHUE CKAayKOM BO3BpalllaeTcs Ha
NpPEXHUU ypOBEHb.

1 oTkiodyeHo | Eciu npoBan HanpsbkeHus Ajuicad Gojiee 2 cek -
aBTOMAaTHYECKUH I[epe3anycKk He MPOUCXOAUT; YTOObI
nepedTu B pexkuM “Pa6oTa” HY)XHO MOAaTb KOMaHAY
“Cton”, mocJjie 4yero noJilaTb BHOBb KoMaHAy “PaboTta”

OnpepenisieT ycjoBUe cpabaThiBaHUs 1-ro MpOrpaMMUPYEMOro peJjie
3HavyeHue Hapgnuce [TosicHeHue
0 OTKJIIOYeHO | Pejie HeaKTHBHO BO BCEX peKUMax paboThl
1 CUTHAJ CpabaTpIBaHUE peJie IPOUCXOAHUT MPU MEPEXOJE B PEKUM
F4 1-e pene 'OTOB “T'oToBHOCTB”
2 CUTHaJ CpabaTbiBaHME peJie IPOUCXOAUT MPU NePEX0/ie B PEXUM
PABOTA “PaboTa”
3 CUTHAJ CpabaTpIBaHUE peJie IPOUCXOAUT MPU MEPEXOJE B PEKUM
ABAPHUA “ABapus”
OnpefesisieT yca0BHe cpabaThIBaHUS 2-T'0 IPOTPAaMMUPYEMOrO peJie
3HaueHHe Hapnuce [TosicHeHue
0 OTKJIIOYeHO | Pejie HeaKTHBHO BO BCEX peKUMax paboThl
1 CUTHAJ CpabaTpIBaHUE peJie IPOUCXOAHUT MPU MEPEXOJE B PEKUM
F5 2-e pese 'OTOB “T'oToBHOCTB”
2 CUTHAJ CpabaTbiBaHUE peJie IPOUCXOAUT MPU NEePEX0/ie B PEXUM
PABOTA “Pabora”
3 CUTHAJ CpabaTpIBaHUeE peJie IPOUCXOAHUT MPU MEPEXOJE B PEKUM
ABAPHUA “ABapus”
OnpefesisieT ycj0BHe cpabaThlBaHUS 3-T'0 IPOTPAaMMUPYEMOro peJie
3HaueHue Hapnucek [TosicheHue
0 OTKJIIOUeHO | Pesie HeakTHMBHO BO BCexX pexuMax paboThl
1 CUTHAJ CpabaTpIBaHUE peJie IPOUCXOAHUT MPU MEPEXOJE B PEKUM
F6 3-e pesne '0OTOB “ToToBHOCTB”
2 CUTHaJ CpabaTbiBaHME peJie IPOUCXOAUT MIPU NePeX0/ie B PEXUM
PABOTA “Pabora”
3 CUTHAJ CpabaTpIBaHUE peJie IPOUCXOAHUT MPU MEPEXOJE B PEKUM
ABAPHUA “ABapus”
OnpefesisieT MeTO/| PETYJIUPOBAHUS BbIXOJHOT0 HANPSI?KEHHUsI
3HaueHUe Hapnucek [TosicHeHue
F7 METOJ, per. " =
0 da3oBbIf ®a30BbIi MeTO/| peryIMpPOBaHUs
1 np.nepuos | MeTon peryJinpoBaHUsi IPONYCKOM NEPUOJOB
3ajiaeTca XapaKTep Harpy3Ky — akTUBHasl UJIM aKTUBHO-UHAYKTHUBHAS.
3HavyeHue Hapnuce [TosicHeHue

0 aKTHUBHas AxTuBHaga Harpyska( cos ¢u >0,9)

F8 HarpysKa 1 aKTUBHO-UH/I. | aKTUBHO-UH/I[yKTUBHAasl. PeKoMeH/lyeTcsl HCINOJIb30BaTh
JUIsl Harpysku ¢ cos ¢u<0,8 npu $a3oBoM ynpaBieHUH(
F7=0) wu pgna Harpysk, I[OAKJIYEHHOW 4epe3
TpaHchopMaTop, HpHU yIpaBJEHUN MPONYCKOM
nepuogoB( F7=1)

dyunkuuu F11-F28 aeiicTBYIOT IpU COBMeCTHOM ynpaBjieHuH ¢pasamu( pynkuus F0=0)
dyuknuu F11-F22 peiicTBYOT npu ¢pa3zoBoM MmeToje peryaupoBanusi( ¢yuknusa F7=0)

25




"3sezga InexTporHuka” https.//zvezda-el.ru/

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

F11 IJIaBH. YCK
y ¢yHknuu ot 0 1o 25 cek ¢ marom 0,1 cek
BpeMms n/1aBHOTO CHMXKEHMs HaIlpsHXKeHUs [0 MHUHUMa/IBHOIO 3HadyeHMA. JlMamasoH
F12 IIJIABH. BBIKJL. o
3HayeHUM PpyHkiuu ot 0 1o 25 cek c marom 0,1 cek
OnpefenseT 3aKOH U3MeHEHUs] BBIXOJHbIX HANPs>KEHUSI U MOLIHOCTH B 3aBUCUMOCTHU
OT yIpaBJisoLlero cUrHaja(npyu ycaoBUH, YTO HaNpsKeHHe CeTH CUHYCOWJAJIBHO, a
Harpyska JIMHelHa)
3HavyeHHe Hagnuch [TosicHeHue
F14 | per. BeanuuHa
0 U BrixofgHOe HampspkeHHe MpPsIMO [PONOPLMOHAJBHO
CUTHaJly yIpaBJieHUsl
1 p BeixoAHas MOLIHOCTD NPSIMO NPONOPLHOHAIBHO CUTHATY
yIpaBJleHUs
MuHuMasbHOE 3HaYeHHe CUTHaJIa 3aAaHus B %. /luanaszoH 3HavyeHUN GyHKuuu ot 0%
F15 | HwxH.Ipenen 0 o
710 100%, Ho He 6oJiee 3HaueHUs1 pyHknuu F16. JuckpetHocTs 0,1%
MakcuMasibHOe 3HaueHHe CUTHaJla 3aaHud B %. /lnana3oH 3HaueHUH pyHKuUU oT 0%
F16 Bepx. npejen 0 0
J10 100%, Ho He MeHee 3HaYeHUs yHkuuu F15. JuckpetHoctb 0,1%
YnpaBieHne TOKOM Harpy3kd. OYHKLMA BKAKOYaeT WM OTKAKYAaeT pPeXUM
OTpaHHYeHHs TOKA WM CTabUJIM3alMK TOKa.
3HayeHHe Hapgnuch [TosicHeHue
F17 pexum 0 OTKII PexxuMbl OrpaHW4YeHUs] WJIM CTaOWJIM3ALUU  TOKa
] OTKJIIOYEHBI
1 orpaHuyeHue | BKJIOYeH peXuM OorpaHUYeHHUs TOKa
2 cTabuausauus | BkiatoyeH pexxuM cTabuau3aluu ToKa

dyuknua F18 peiicrByroT npu ¢da3zoBoM mertoge peryanpoBaHusaA( ¢yHkuua F7=0) npu coBMeCTHOM U

pa3ge

JIbHOM ynpaBjieHuH ¢paszamu

(DYHKHI/IH onpeaesdeT CKOpoCTb M TOYHOCTb CTa6I/IJII/ISaI_U/II/I HJIN OTPpaHUYEHHUA

0 MeanenHas | MejaJjieHHas cTabu/uM3alys, BbICOKasi TOYHOCTb
F18 | crabunsamus 1 cpefHss CpepHsAd cTabuan3anys, cpefHsisi TOYHOCTb
2 6bIcTpas BricTpas cTabu/M3anusi, HU3Kas TOYHOCTh
3 6 Kas BricTpasgs mnpu O6OJbLIMX OTKJIOHEHUSAX OT YCTaBKH,
MeJiJIeHHas IpY MaJIbIX OTK/JIOHEHUSAX
F21 u. ipeen | OnpepensieT MUHMMaJIbHOE 3HaYeHMe TOKA B Harpy3Ke B peXMMe CTabU/IM3al MU TOKa.
3HaueHUe QYHKIIMK He MOXKET NPEBbICUTh 3HaYeHUe yHKIUU F22
OnpefenseT MakCMMa/lbHOe 3HaYeHUe TOKAa B Harpyske B pekKMMe OTpaHHUYeHUsI TOKa
F22 B. ipege | WM CTabWJIM3alUM TOKA. 3HayeHHe QYHKIMM He MOXKeT NPEeBBICUTb HOMHHAJbHBIN

TOK PEryJATOpa U HE MOXET ObITh MeHblIe 3HaueHus1 yHKiuu F21

®yuknuu F26-F28 neiicTBYIOT IpHU peryJvMpoBaHusl METO0M nponycka nepuogoB( ynknus F7=1)

OnpenessieT BpeMsi OJHOTO LIMKJIA PEryJIMpOBaHus. /luana3oH 3Ha4ueHU GQyHKIMUH OT 1

F26 HKJI. perT.
I p 10 10 cek c marom 1 cek
F27 | mwkmnpesen MuHuMasbHOE 3HaYeHHe CUTHaJIa 3aAaHus B %. /luanaszoH 3HauyeHUN GyHKuuu ot 0%
TP Z10 100%, Ho He GoJsiee 3HaYeHus1 yHkuuu F28. luckpetnocts 0,5%
28 Bepx.Ipesien MakcuMasibHOe 3HaueHHe CUTHaJla 3aaHud B %. /lnana3oH 3HaueHUH pyHKuUU oT 0%

710 100%, Ho He MeHee 3HaueHusd GyHKUMU F27. [luckpetHoctb 0,5%

dyukuuu F31-F88 geiicTBYIOT pu pa3je/ibHOM ynpasjieHuu ¢paszamu( pyHknusa F0=1)

®yukuum F31-F48 peiicTBUTE/IbHBI AJIs1 KAHAJIA peryJiMpoBaHusa A

dyuknuu F31-F36 aeicTByOT pu ¢a3oBOM MeTo/e AJisl KaHaJ1a peryjaupoBanusa A( yukuusa F7=0)

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

F31 L. TyCcK QA
yex ¢ ¢yHknuu ot 0 1o 25 cek ¢ marom 0,1 cek
BpeMsi maBHOTO CHWKEHHs HAIpsHKEHWS 10 MUHUMa/IbHOrO 3HavyeHWs. [luamasoH
F32 1. BBIKJL. GA N
3HayeHUH PpyHKIuM ot 0 1o 25 cek c marom 0,1 cek
OnpejnesnsieT 3aKOH U3MeHEHUST BbIXOJ[HbIX HAMPSHKEHUS U MOIIHOCTU B 3aBUCUMOCTHU
F34 | per.Benud. pA | oT ynpasJsitoniero curHaja(mpu ycjaoBUM, YTO HANpPsDKeHHWE CeTH CUHYCOUJAIBHO, a

Harpyska JIMHelHa)
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3HayeHHe Hagnuchb [TosicHeHUe
0 U BrixofgHOoe HalpspKeHHe MpPsIMO NPONOPLMOHAJBHO
CUTHAJIy yIIpaBJeHUs
1 p BeixoAHas MOLIHOCTb NPSIMO NPONOPLHOHAIBHO CUTHAJTY
ylIpaBJieHUsI
F35 | m.npesen bA MuHMMasbHOEe 3HaYeHHe CUrHasa 3ajaHus B %. /luanasoH 3HayeHud pyHkuuu ot 0%
J10 100%, Ho He 6oJsiee 3HaYeHus1 yHKuH F36. luckpetnocts 0,1%
F36 | B mpegen bA MakcrMasnbHOe 3HaYeHue CurHaja 3aZaHud B %. [luana3oH 3HayeHUd GyHKLUU oT 0%
710 100%, Ho He MeHee 3HaueHus GyHKIMU F35. JluckpetHoctb 0,1%
YnpaBseHWe TOKOM Harpy3kud. @OyHKLUMSA BKJIIOYAaeT WU OTKAKYAaeT pexuM
OTpaHHYeHHs TOKA WU CTabUIM3allMK TOKa.
3HavyeHUe Hagnucek [losicHeHue
F37 pexxum GA 0 OTIL PexxuMbl  OorpaHMYeHUs] HWJIM CTaOWIM3aLMM  TOKa
OTKJIIOYEHBI
1 orpaHvyeHue | BkJIIOUeH pexUM OrpaHUYeHHUs TOKa
2 cTabuausauus | BkiatoyeH pexxyuM cTabuau3alUuu ToOKa
F41 | n npesen dA OnpepesnsieT MUHMMaJIbHOE 3HAaY€HMe TOKA B Harpy3Ke B peXXMMe CTabU/IM3al MU TOKa.
3HavyeHMe QYHKLUU He MOXKeT IPeBbICUTh 3HaYeHue QyHKI U F42
OnpefenseT MakCMMa/lbHOe 3HaYeHUe TOKAa B Harpy3ke B pekMMe OTpaHHUYeHUsI TOKa
F42 | B.npenenl A | unu crabunuszanuu Toka. 3HauyeHUe QYHKIMU HE MOXET MPEeBbICUTbh HOMHUHAJbHbBIN

TOK PEryJTOpPA U HE MOXET ObITh MeHblIe 3HaueHus1 QyHKuu F41

®yukuuu F46-F48 aeiiCTBYIOT IPU peryJMpoBaHUsA METOA0M nponycka nepuoaoB( pynkuus F7=1) ana

KaHaJla peryJiupoBaHusa A

OnpepessieT BpeMsi OZJHOTO LIMKJIA PETyJIMPOBaHUs. /luana3oH 3Ha4ueHU GQyHKIMUH OT 1

F46 MK per. GA 10 10 cek c marom 1 cek
F47 | m.npesen bA MuHuMasbHOE 3HaYeHHe CUTHaJa 3aAaHus B %. /luanaszoH 3HavyeHUN GyHKuuu ot 0%
- peA Z10 100%, Ho He GoJsiee 3HaYeHus1 yHKuuH F48. luckpetnocts 0,5%
MakcuMasibHOe 3HaueHHe CUTHaJla 3aaHud B %. /lnana3oH 3HaueHUH pyHKuUU oT 0%
F48 | B.mpenen pA
710 100%, Ho He MeHee 3HaueHus GyHKUMU F47. [luckpetHoctb 0,5%
dyuknuu F51-F68 pelicTBuTe/IbHBI AJI1 KaHaJIa peryJupoBaHus B

®yukuuu F51-F56 aeicTBy10oT npu ¢a3oBoM MeToJe AJis KaHaJ1a peryjupoBanua B( pyuknus F7=0)

BPEMH I[IJIaBHOT'O BbIXOJd HAIIPpAMXEHHA Ha Sa,Z[aHHbIﬁ YPOBEHDb. AI/IaHaBOH 3HaYeHUH

F51 . mycK ¢ B ¢yHkuuu ot 0 1o 25 cek c marom 0,1 cek
BpeMs M1aBHOr0 CHWXXKEHUS HANpPSDKEHUS [0 MUHUMaJAbHOTO 3HaueHUd. /luamasoH
F52 1. BbIKJL. OB N
3HaveHUH PpyHKIuM ot 0 1o 25 cek c marom 0,1 cek
OmnpefenisieT 3aKOH U3MEHEHU BBIXOJHBIX HAaNPSXKEHUSA U MOIJHOCTU B 3aBUCHMOCTH
OT yHpaBJISIOIEro cUrHasa(mpu ycJ0BUU, UTO HaNpsHKEHUE CETH CUHYCOUJAAJIBHO, a
Harpyska JInHelHa)
F54 | per. penuy. bB 3HayeHHe Hagnuchb [TosicHeHUe
0 U BeixofHOe HampspkeHue MpsIMO NPONOPLHUOHAJBHO
CUTHaJIy yOpaBJieHUs
1 p BbIXo/iHasi MOIIHOCTb NPSAIMO NPOMOPIMOHATBHO CUTHAY
ynpaBJieHUsI
MuHuMasbHOE 3HaYeHHe CUTHasa 3aAaHus B %. /luanaszoH 3HavyeHU GyHKuuu ot 0%
F55 | H.mpenen B
Z10 100%, Ho He 6oJiee 3HaYeHus1 yHKuuH F56. luckpetnocts 0,1%
F56 | B mpegen &B MakcrMasnbHOe 3HaYeHue CurHaja 3aZaHud B %. [luana3oH 3HayeHUd GyHKLUU oT 0%
710 100%, Ho He MeHee 3HaueHus GyHKIMU F55. JluckpetHoctb 0,1%
YnpaBJjieHHe TOKOM Harpy3kud. OYHKIUSA BKJIOYAeT WJIU OTKJIYAET PEXUM
OTpaHUY€eHHs TOKA WM CTAOUJIM3AlMH TOKA.
3HavyeHUe Hagnucek IlosicHeHue
F57 pexxum ¢B 0 OTKII PexxuMbl OTrpaHWYeHHs WJIM CTaOWJIMU3alMKd  TOKa
OTKJIIQUEHbDI
1 orpaHuyeHve | BkJiloueH peXUM OrpaHUYEeHUs] TOKA
2 ctabuauzauusi | BkaodyeH pe)xyum cTabuan3alnuu ToOKa
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OHpeﬂeJIHET MWHHUMAJIbHOE 3HAa4Y€HHE TOKa B HAIrpy3Ke B peKuMe CTa6I/IJII/IBaU,I/II/I TOKa.

F61 | H.mpegnenl B
bea ¢ 3HavyeHHe QYHKLMU He MOXKeT PEeBbICUTh 3HaYeHue QyHKI MU F62
OnpegenseT MakCMMa/lbHOe 3HaYeHUe TOKA B Harpy3Ke B pe)XMMe OTpPaHUYeHUs TOKa
F62 | B.mpenenl dB | unu crabunuszanuu Toka. 3HaueHUe QYHKIMU He MOXET MPEeBbICUTbh HOMHUHAJIbHbBIN

TOK peryJisiTopa U He MOXeT ObITh MeHbllle 3HaueHUs1 QyHKuUM F61

dynkuuu F66-F68 ne

VCTBYKOT NPH peryJIMpoBaHUs METOAOM nponycka nepuoaos( ¢yukuua F7=1) gasa
KaHaJ1a peryJiupoBaHus B

OnpepnensieT BpeMsi OHOTO [[MKJIA pery/inupoBaHus. /luanasoH 3Ha4eHU GyHKIUHU oT 1

F66 UKJI. per. B
I per. ¢ 1o 10 cek c marom 1 cek
MuHMMasbHOEe 3HaYeHUe CUrHasa 3ajaHus B %. /luanasoH sHayeHud pyHkuuu ot 0%
F67 | H.mpenen B 0 o
J10 100%, Ho He 6oJsiee 3HaYeHus1 yHKuH F68. luckpetnocts 0,5%
MakcuManbpHOe 3HaYeHHe CUTHaJIA 33iaHud B %. Jlnana3oH 3HadyeHuH QyHKLMU oT 0%
F68 | B.mpenen B A A ynxn

710 100%, Ho He MeHee 3HaueHus GyHKIMU F67. [luckpetHoctb 0,5%

dyuknuu F71-F88 peiicTBUTE /ILHBI AJ1 KaHaJIa peryaupoBanus C

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

F71

1. myck ¢C

BpeMs myaBHOro BbIXOJ|a HANpsDKEHHWs] HA 33ZlaHHBIA ypoBeHb. /[Mana3oH 3HaYeHUH
¢yHknuu ot 0 1o 25 cek ¢ marom 0,1 cek

F72

1. BBIKJL. ¢C

BpeMsa N/IaBHOTO CHM)KEHHS HANpsDKEHUs O MHUHUMAJbHOrO 3HaueHMs. /lMamna3oH
3HayeHud PyHkiuu ot 0 1o 25 cek c marom 0,1 cek

F74

per. Besand. ¢C

OnpejnesnisieT 3aKOH M3MeHEHUST BbIXOJ[HbIX HAMPSHKEHUS U MOIIHOCTU B 3aBUCUMOCTHU
OT ympaBJisiouiero curuaja(npyu ycaoBHUM, YTO HANPSKEHHWE CeTH CHUHYCOW/JATBHO, a
Harpyska JIMHerHa)

3HayeHHe Hagnuchb [TosicHeHUe

BbixoiHOE HampshKeHWe MpPsIMO
CUTHaJy yIpaBJEHHUsI

0 U MPpONOPUHUOHAJIbHO

BbIX0oHast MOIIHOCTb NPSAMO NPONOPLMOHAIBHO CUTHATY
yIpaBJIeHUsI

1 P

F75

H. npefen ¢C

MuyHUMa/bHOE 3HaUYeHUeE CUTHaJIA 33/iaHus B %. [luanasoH 3HayeHuil ¢yukuuu ot 0%
710 100%, Ho He 6oJiee 3HaueHus1 dyukiuu F76. uckpetrHocts 0,1%

F76

B. mpejen ¢pC

MakcuMa/IbHOe 3HaYeHHe CUrHaJia 3aJjaHus B %. /luana3oH 3HavyeHu# ¢yHKIuU ot 0%
710 100%, Ho He MeHee 3HaYeHUsd PyHKUMHU F75. JluckperHoctb 0,1%

F77

pexxum ¢C

YHpaBﬂe}me TOKOM Harpys3KH. (DYHKU,I/IH BKJ/IlOHYaeT HJIM OTKJ/IKOYdeT PEeXxnuM
OrpaHHUYEeHHA TOKa N CTa6I/IJII/133LlI/II/I TOKa.

3HayeHHe Hagnucek [TosicHeHue

PexxuMbl OrpaHHU4Y€HHud WU CTa6I/IJ'II/ISaI_II/II/I

OTKJIIOYE€HBbI

TOKa
0 OTKJI

1 OrpaHHU4Y€EHHE BrutoueH PEXHUM OrpPaHUYIECHHUA TOKA

2 ctabuau3anus | BKI4yeH pexxyuM cTabuan3aluu ToKa

F81

H. ipeze [ ¢C

OnpejnensieT MUHMMaJIbHOEe 3HAYE€HHE TOKA B HAarpy3Ke B peXUMe CTabUIM3alNu TOKA.
3HaveHue QYHKIMU He MOXKET IPEBBICUTh 3HaYeHUue GpyHKunu F82

F82

B. ipegen | ¢C

OnpepessieT MaKCMMaJlbHOe 3HaYeHMe TOKa B Harpyske B pe)KMMe OrpaHUYeHMs TOKa
WM CTabWIM3alUM TOKa. 3HayeHHe QYHKIUM He MOXET NPEBBICUTb HOMHUHAIbHBIN
TOK peryJisiTopa U He MOXeT ObITh MeHbllle 3HaueHUs1 QyHKuuu F81

dynkuuu F86-F88 ne

WCTBYIOT IPH pEery/JIMPOBAHUA METOA0M NMponycka nepuogoB( ¢yHknus F7=1) aas
KaHaJia peryJimpoBaHus C

OnpepesnsieT BpeMsi OZJHOTO LIMKJIA PEryJIMpoBaHus. /luana3oH 3HaueHU GQyHKIMUH OT 1

F86 UKJL. per. ¢C
I per. ¢ 1o 10 cek c marom 1 cek
MuHuMasbHOE 3HaYeHHe CUTHaJIa 3aAaHus B %. /luana3zoH 3HavyeHUN GyHKuuu ot 0%
F87 | H.mpegen ¢pC 0 o
J10 100%, Ho He 6oJsiee 3HaYeHus1 yHkuuu F88. luckpetnocts 0,5%
88 B. pesies bC MakcrMasibHOe 3HaYeHue CurHaja 3aZaHud B %. [luana3oH 3HayeHUd GyHKLUU oT 0%
-11p 710 100%, Ho He MeHee 3HaueHus GyHKIMU F87. JluckpetHocth 0,5%
KOHTDOL OyHKIMA BKJ/IOYAET WM OTKJIIOYaeT TEeCTUPOBaHME Ha Ha/lWyue Harpysku u
Fo1 HaEp BHYTpPEHHEE KOPOTKOe 3aMblKaHHe TUPUCTOPOB

3HadeHUe | Hagnuce | [TosicHeHue
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0 BKJIIOUEHA 3amuTa BKJIKYEHA
1 OTKJIFOUYEHA 3almuTa OTK/IYEeHA
QOyHKIUSA BKJIKYAET W OTK/IIYaeT KOHTPOJIb OTCYTCTBUSA WM “cavnaHusd paz”
3HavyeHUe Haganucek IlosicHeHue
F92 | KoHTpoOJb pa3
0 BKJIIOYEHA 3amuTa BKJIKYEHa
1 OTKJ/IFOUYEHA 3almuTa OTK/IYEeHa
@OyHKIMA BK/IYAEeT WM OTKJIYAeT 3alUTy OT HECUMMETPUU TOKOB HarpyskKwu.
HeakTHBHa pH pas/ieIbHOM ynpaBJjeHuH pa3aMu
3HavyeHUe Hagnucek IlosicHeHue
3amuTa 0 15% 3auuTa cpabaThIBaeT NMPU HECUMMETPHUU TOKOB Ha 15%
F93
HECHM. 1 25% 3auuTa cpabaThIBaeT NMPU HECUMMETPHUU TOKOB Ha 25%
2 35% 3auuTa cpabaThIBaeT NMPU HECUMMETPHUHU TOKOB Ha 35%
3 50 % 3amuTa cpabaThIBaeT NMPH HECUMMETPHU TOKOB Ha 50%
4 OTKJIIDYeHa | 3amuyTa OTKJKYeHa
3anuch B aMsATh 3aBOACKUX HACTPOeK( 3HAYEHUH 10 YMOJIYaHHIO)
3HayeHHe Hagnuchb [TosicHeHuMe
0 HeT 3HaueHUss BceX MNPOTpPaMMHUpPyeMbIXx OGYHKUUH He
V3MeHseTcs
Bce nporpaMMHUpyeMble byHKIMU NPUHHAMAIOT
3aBO/ICKHE 3HAYEeHHUS. ITH 3HAUYEHUS PABHBI:
OyHKIUSA 3aBojckoe OyHK1UA 3aBojickoe
3Ha4YeHUe 3Ha4YeHUe
FO 0 F46 5 cek
F1 0 F47 0%
F2 1 F48 100%
F3 0 F52 3 cek
F4 1 F54 0
F5 2 F55 0%
F6 3 F56 100%
F7 0 F57 1
F8 0 F61 0
F11 5 cek F62 IHOM
F98 | 3aBoa. HacTp. F12 3 cek F66 5 cek
F14 0 F67 0%
1 Ja F15 0% F68 100%
F16 100% F71 5 cek
F17 1 F72 3 cek
F18 1 F74 0
F21 0 F75 0%
F22 IHOM F76 100%
F26 5 cek F77 1
F27 0% F81 0
F28 100% F82 [HOM
F31 5 cek F86 5 cekx
F32 3 cek F87 0%
F34 0 F88 100%
F35 0% F91 0
F36 100% F92 0
F37 1 F93 0
F41 0 F98 0
F42 IHOM F99 1
F51 5 cek F100 3
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F99 | RS-485 azpec OnpepensieT ajipec ycTporcTBa B ceTu RS-485, 3Hauenus ot 0 0 247
OnpeneisieT CKOPOCTb NepeJiauu JaHHBIX 10 ceTH RS-485
3HayeHuUe Hapnuce
0 1200 6uT/C
1 2400 6ut/c
2 4800 6uT/c
3 9600 6uT/C
F100 | RS-485 ckop 4 19200 6uT/c
5 28800 6uT/cC
6 38400 6uT/cC
7 57600 6uTt/c
8 76800 6uTt/c
9 115200 6uTt/c
F102 Kkl dpaza A OnpegnensieT K03QPUIMEHT TNepenadyd IO TOKYy MeEXAy H3MEPEeHHbIM 3HaueHHEM
F103 kI ¢pasa B CUTHaJIa C JaTYMKaA TOKA M NI0OKa3aHUSMU TOKA Ha JiMCIliee B COOTBETCTBYIOIeH dase.
F104 kI ¢paza C Ha npeanpusaTuu HU3roTOBUTEJEe OOBIYHO BbICTABJEHO 3HaueHWe OJnM3koe K 1,00.
JlnamasoH 3HayeHuit ot 0 g0 2,50

8. UHauKanus JaHHBIX Ha JUCILIee

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

Pexxum OTobpakaeMble ITaHHbIE
1-s ctpoka Hagnucek “IT'oToBHOCTB”
['oTOBHOCTB 2-9 cTpoka BesnuuHa 3ajamoliero curHaja, Hamnpumep, Usz=25%,

P3=45%, I3 =66 A.

1-a cTpoka Koj ¢yHKIMMU U ee cOKpalleHHOe Ha3BaHHUe, HallpuMep,
[TporpammupoBaHue | F2 - curnan ynp.

2-s1 CTPOKa 3HAaYeHHe QYHKIMHU U KPAaTKOe MOsSICHEHHE

1-5 cTpoka BesiMunHa 3a/jatoliero curyaJja

2-9 cTpoka BesnuyrnHa TokoB mo ¢asam A, B, C u Temmepatypa
paauaTopa, HanpuMmep, [a=45 A, [b=47 A, Ic =46 A, Tp=38 C.
OToGpakaeMble Ha AuCIJIee MapaMeTpbl NMePUOJUYECKH MEHSITCS.
YTo6bl MpoCMaTpUBaTh TOJbKO OJWH BbIOPAaHHBIA MapaMeTp,
HanpuMep, Tp, HykHO HaxaTb KHonky “®”. Ilpu 3ToM B mpaBoM
BEpXHEM YIJy MNOSBUTCS Hajmnuch “"®”, 4yTo o3HayaeT QUKCALUIO
TeKyllero napamerpa. [lpu 3ToM Ha aAuciiee OyAeT OTOOpaXKaThbCs
TOJIbKO BbIOpaHHbIA mnapameTp. YToO6bl OTMeHUTb (QUKCALHUIO
napaMeTpa HY»KHO MOBTOPHO HAXKaTh KHOMNKY "®”.

ABapus KoJ olIMOKU 1 ee Ha3BaHUE

PaboTta

9. Ucnosib30BaHue BcTpoeHHoro [IU/l-peryaaTropa

Jna ucnosnb3oBanua BcrpoeHHoro [IW/l-perynsTopa AJig peryJvMpoBaHUs TeMIlepaTypbl
00beKTa HE0OXOJUMO BbIOpATh CUrHaJ ynpaBjeHUs 4.20 MA, A/ 4ero HY»KHO YCTaHOBUTb
3HayeHUe ¢yHKHUMM F2, paBHoe 4. B 3ToM ciaydae aHasoroBbli BbIXOAHOW curHana I[IW/-
peryJisiTopa CTaHeT YIPaBJISITh BBIXOJAHBIM HallPsXKEHHWEM PeryJisiTopa.

Takxe HeobxoauMo npousBecTd KoHoburypupoBaHue I[IU/I-perysnsTopa B COOTBETCTBUU C
npuiaraeMor TeXHUYeCKOU JOKyMeHTaluex.
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10. Bo3MO:xHble HEMCIIPABHOCTH U CIOCOObI UX YCTPaHEHUS

Bo3MoKHbIe HEMCIIPABHOCTH M CIOCOOBI UX YCTPaHEeHUSs NpuBeieHbl B Tabsuie 10.1

Ta6sinia 10.1 Bo3aMoXXHble HEUCITPABHOCTHU U CIIOCOOBI UX YCTPAHEHU s

N Omn6KM Haanuce Ha INosicHeHne
WHJUKATOope
Harpyska He noAx/104yeHa UM KOPOTKOe 3aMblKaHWe BHYTPU TUPUCTOPA.
Bo3mo)kHadg NIpU4vHa JencTBusa
Harpyska He mnojak/o4yeHa WU | Y6eAuTbcs B NpaBUJIbHOM
MOJIKJIDYeHA HEBEPHO MOJIKJIIDUEHUHU HArPY3KHU
HapyiieHre KOHTaKTa [IpoBeputh KOHTAKTHbIE
COeJUHEHUSs; TIPU HEOOBXOJUMOCTH
KOHTAKTHbIE MOBEPXHOCTHU
Owl HeT Harpy3Ku Ui 3aYUCTUTh, BUHTOBbIE COEJUHEHUS
K3 Ttupucropal MOATSHYTh
O6pBIB MpPoBOAOB, 0OpPbIB BHYTPH | [IpoBEpUTH 1[€I0CTHOCTh MPOBOAOB
HarpyskKH Y Harpy3KH NyTeM “NPO3BOHKH”
KopoTkoe 3aMbikaHue BHYTpH | ‘[Ipo3BOHUTH”  TUpUCTOpP  MpH
THPUCTOpA OTKJ/IDYEHHOM HalpsDKeHUU CeTH.
Ecniu  Tupucrop “3BoHuTCH’ -
YCTPONCTBO HEUCIPABHO
BHYTpeHHsIs HEUCPABHOCTh OTnpaBUTb B PEMOHT
YcTpoiicTBO He 06HAPYKMBAET HANPSKEHUE CETU
Bo3Mo)kHada NIpyU4YvHa JencTBusa
Hanpsbkenue Ha perynsatop He | Y6eaAUTbCA B NOAKJII0OYeHU N
MOJIaHO HalpsKeHHUd, MpaBUJIBHOCTH
. MO JIKJIKYEHUS
Ow?2 HET CUJIOBOU ceTH! > =
He BkiloyeH aBTOMaTH4YecKui | BkaouuThb aBTOMAaTHUYECKUU
BBIKJIIOYATEJIb BBIKJIIOYATEJIb
C/IMILIKOM HU3KOe HalpshKeHue Y6eauThcs, 4TO HANPSXKEHUE B CETH
6osbie 190 B
BHYTpeHHsIsl HEUCNIPABHOCTh OTnpaBUTH B PEMOHT
Bo BpeMs pabGoThl 6bL1 3apUKCHPOBAH NMPOBaJ HANPSHKEHUS NMUTAHUS
CHCTEMBl  yNOpaBJeHWd  WJIM MpOBaJ  CUJIOBOTO  HAMpSKeHHUd
JUINTEJIbHOCTBIO OoJiee 2-X ceKyH/,. [lanbHeilllliee noBeileHUEe PETyasaTopa
Ow3 Hannppﬂ(;:sguﬂ' onpefenserca 3HadeHueM o¢yHkuuu F3. Eciu F3=0, To ycTpolicTBO
' aBTOMaTHU4YeCKH Tmepeiger B pexum “l'oToBHOCTh”; ecau F3=1, To
peryJsaTop BoHAeT B pexuM ‘[0TOBHOCTB” moOC/je MOJauv KOMaHZbI
“Cton”
TemnepaTypa oxaaxjaroulero paguatopa gocrurJa 80 C.
Bo3MoKHasg NIpuIvHaA JeucTBUsa
HeucnpaseH BEHTHWJIATOD | Y6equThcs B HCIIPaBHOCTH
OXJIKAEHUS BEHTUJISATOpA
3acopeHbl BEHTUJSALIMOHHBIE | [IpoYuCcTUTH BEHTUJISIIUOHHbIE
0 YKaJI03U »KaJII03U OT NbLJIM U Mycopa
g neperpesn!
PerysnsTop pa3MemeH B IJOXO | Y6eAUTbCS, 4YTO  TeMIlepaTypa
BEHTUJIMPYEMOM HWJM KApKOM | OKpy:Kalollero BO3/yXxa He
MecTe npesbimaer 40 C. YcTaHOBHUTH
peryiatop B Apyroe  MecTo,
NPHUMEHUTh BHEIIHUHU 06/1yB
BHyTpeHHsS HEMCIPaBHOCTh OTnpaBUTh B pEMOHT
ows HeT cBsi3u Mexkay | [lnatel A2 u A5 He o6MeHuBatoTcs | [IpoyncTUTh MeXIJIaTHbIe

miatamu!

ApYyT € ApyroM JaHHbIMH

pa3beMbl, €CJIU OIIMOKA He UCUEe3aeT
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— OTIIPABUTb B PEMOHT

Harpysxca He TIIOJKJIIDYEeHa HJIN
IOJKJIDYEHA HEBEPHO

Y6eaUTbCs B IPpaBUJIBHOM
NO/KJII0YEHUH HarpysKu

HapymieHue koHTaKTa

HpOBepI/ITb KOHTAKTHbIE
COeIHEHHA,; TIPpU HGO6XO,E[I/IMOCTI/I
KOHTAKTHbIE€ IOBEPXHOCTH
3a4YUCTHUTb, BUHTOBbIE€ COEANHEHUA

ow6 HeCHMMeTpHus HOATAHYTh
TOKOB! O6pbIB NpoBOAOB, 0O6pPbIB BHYTPH | [IpoBEpPUTD 11€/I0CTHOCTL IPOBO/IOB
Harpysku Y Harpy3KH NyTeM “NPO3BOHKU”
CuIbHBIN avc6ananc | [loMmepUTh CONPOTHUBIEHUSA
CONPOTHUBJIEHUH HAarpy3KHu Harpysok
CunbHbIN AucbanaHc ¢as OTKJIIOYUTD 32LIUTY
BHyTpeHHss1 HEUCIIPAaBHOCTD OTKJ/IIOUUTD 3aILUTY UJIU
OTHpPaBUTb B PEMOHT
KopoTkoe 3aMbikaHHe Ha BbixoJe | [IpO3BOHUTH BbIXOJ, peryJsTopa Ha
peryaaTopa Ha/Inure Mex$pa3HOro KOpOTKOIro
3aMbIKaHUS U 3aMbIKaHUS Ha
3eMJII0
om?7 KopoTkoe CaviikoM  6oJibliMe  MYCKOBBIE | YBeJWYbTe BpeMs IIJIABHOTO MycKa,
= 3aMbIKaHUe! TOKH YMEHbILIHUTE BbIXOJHOE
Halnpsi>KeHue, BKJIIYUTE PEXUM
OrpaHUyYeHus1 TOKa
C6o# HacTpoek cpabaTbiBaHus K3 | CBA3aTbCs C MPOU3BOAUTEJIEM
BHyTpeHHss HEMCIPAaBHOCTD OTnpaBUTb B PEMOHT
3HauyeHUe TOKa Harpy3kH | YMeHbIIUTb BbIXOJLHOE
npeBbIlIaeT HOMMHAJIBHBIM TOK | HANPSXKEHUE PEeryJsTopa;
ow10 Meperpyska peryaaTopa B TedyeHue | BKJIIYUTb PEXKUM OTPaHUYEHUS

AJINTEJIbHOTO BpPEMEHU

TOKa; YBEJIUYUTb CONNPOTUBJIEHUE
Harpysku

BHyTpeHHsisi HEUCIIPABHOCTD

OTnpaBUTb B PEMOHT

HeT omin60ok

Pery/isiTop He BocnpMHUMaeT KoMaHAay “Pa6ota”

Bo3MoxkKHas NpUYHvHa

JencrBus

Komanga “Pa6ora” He mocTymaer
Ha PeryJsiTop

[IpoBepUTH MOCTYIMJIEHHE KOMaH/IbI
pab6oTa Ha KOHTaKTaX KJeMMHHKa
yIpaBJIEHUS; y6eaUTbCs B
HCIIPAaBHOCTH TyM6JiepoB “Pa6ora”

HeBepHo 3alporpaMMHpOBaHa
éyuknua F1 - BbiGop cnoco6a
10/1a41 KOMaH/ibl

[IpocMoTpeTh 3HaYeHUEe OGYHKIUHU
F1; npu He06X0AUMOCTU U3MEHUTH
ee 3Ha4YeHUe.

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok

3HavyeHHUe CUTHaJIa 3a/laHUA HEe UBMEHAETCA UJIKM PABHO 0%

Bo3Mo)kHadg NIpU4MvHa JencTBusa
HeucnpaBHOCTb nenei | [IpoBepuTh 1[eJIOCTHOCTh U
yOpaBJieHUs1 WM UX HEBEPHOE | MPaBUJIbHOCTh MO/IKJIFOUEHUS

NOAKJIDYEHHE

1[enedl ynpasJeHus

HeBepHO ycTaHOBJIEHO 3HayeHHe
byukuuu F2 - BbI6GOp MCTOYHHKA
3a/lalollero CUrHasa

[IpocMoTpeTh 3HaYeHUEe OGYHKIUHU
F2; npu He06X0AUMOCTU U3MEHUTH
ee 3Ha4YeHUe.

HEI/ICHpaBHOCTb KHOIIOK UJIn
BCTPOEHHOT'O MNOTEHIOMETPA,
BHYTPEHHAA HEUCIIPABHOCTD

OTnpaBUTH B PEMOHT

Het omn6ok

PeryisiTop mnepexoguT B pPEXUM

“PaboTa”, cuUrHaa ynpaBJeHUs

IMPUCYTCTBYET M HM3MEHAETCA, HAIPY3Ka IIOAKJIKOYEHd, HO HA BbIXO0A€
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HallpAXXE€HHUA HET

Bo3MoxxHasg npu4yvHa

JelicTBusa

HewncnpaBHBI THPUCTOPEI

[IpoBepuThH HCIIPaBHOCTh
THPHUCTOPOB

BHyTpeHHsisl HEUCIPABHOCTD

OTHnpaBUTb B PEMOHT

HeT omin60ok

[Ipu paboTe peryJisgiTopa BbikJw4aeTcss aToMaT QF1

Bo3MoxHasg npu4yvHa

JeiicTBusa

CJIMIIKOM GOJIbIIOM TOK Harpy3KH

Y6eauTech, 4YTO TOK Harpysku He
NpeBbIIIAeT HOMHHAJIBHBIA  TOK
JIAHHOU MOJIeJId PETYJIATOpPa.

CnuiikoM 60JibIlION nyckoBoM Tok | Eciu BO3HUKAIOT Gosblire

Harpysku IIyCKOBBbIE TOKH, YBeJUYbTe BpeMs
IJIaBHOTO  TyCKa,  yMEHbIUUTe
HayaJbHOe 3a/laHhe BbIXOJHOTO
Halnpsi>KeHus

KOpOTKOE 3dMbIKdHHE HA BbIX0/€

“IIpo3BOHHUTE” BBIXO/, PETYJISATOPA

HEI/ICHpaBHOCTb dBTOMATa

3aMeHHUTb aBTOMAT

Haxkata kHomka “ABapuiiHoe
OTKJIIOYeHue”

OTxaTb KHOTIKY "ABapuiiHOe
OTKJIIOYeHue”

Het omn6ok

Ha HHAWKATOpE HET HaﬂHHCEﬁ, CBETOAHOAbI HE TOPAT

Bo3MoxkKHas NpUYHvHa

JencrBus

He nmnopgaHo BcmoMmoraTeJsibHOE
nutaHue 220 B

BKJIIOYUTB aBTOMaT QF2,
MpPOBEPUTh Ha/IW4YUEe HaNpPsHKEHUs
220 B Ha koHTaKTax aBToMaTta QF2

Haxkata kHomka  “ABapuiiHoe
OTKJIloYeHue”

OT>XaTb KHOIKY

BHYTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin6ok

[Ipu paboTe peryasaTop MNepUOAUYECKH “3aBUcaeT’, JaHHble Ha
WHJUKaTOpe OOHOBJISIOTCS HECBOEBPEMEHHO, KOMaH/bl yIpaBJeHUs
BOCIHPUHHMAIOTCS C 3al103/JaHUEM UJIU HEBEPHO

Bo3Mo)kHadg NIpU4MvHa JencTBusa
BcniomoraTesibHOe nuTtaHue | [IpoBepbTe ociuiorpadpom
COJIEPKUT MHOTO noMex; | HaIMYMe I[OMEeX MW TMPOBaJIOB B
MepuoM4YecKd B HeM BO3HHUKAIOT | BCIOMOTaTeJbHOM Hanps>KeHUU.
MPOBaJIbI HanpsikeHusd | [logaTe BcmoMoraTesibHOe NMUTaHUE
BCJIE/ICTBME BKJIIOUEHUSI JAPYroro | OT APYyrod JUHUHU
o6opyoBaHus(

3JIEKTPOJABUTATEJIEH, CBAapPOYHbIX
anmnapaToB)

BHyTpeHHsisl HEUCIPABHOCTD

OTHnpaBUTb B PEMOHT

Het omn6ok

[lpy momave HaANpsDKEHWs Ha PETyJsATOP Ha Harpyske MPUCYTCTBYET
Hamnpsi>KeHUe, X0Ts KoMaHaa “Pa6oTa” He mojiaHa, PeryJissiTOp HaXOIUTCS

B pexkuMe “I'oToBHOCTB”

Bo3MoxHas npu4yvHa

JelicTBusa

KopoTkoe 3aMbikaHHe BHYTPH

“Ilpo3BOHUTBL” TUPUCTOP

TUPUCTOPA
HeBepHoe NOAK/II0YeHHe | Yoe uTca B NPaBUJIBHOCTH
Harpysku NO/IKJII0YEHUS Harpy3KH

BHyTpeHHsisl HEUCIPABHOCTD

OTHnpaBUTb B PEMOHT
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11. TexHU4YeCcKoe 06C/IyKUBAHUE

11.1 TexHuueckoe OOGC/IYKMBaHUE peEryJsiTOpa MPOU3BOJUTCS He pexe OJHOr0 pasa B
IIeCTb MecslleB U BK/IKOYaeT B ceo:

A) KOHTpOJIb KpelJieHus peryasaTopa

B) KOHTpPOJIb 3/1IEKTPUYECKUX COeJUHEHUH, TOATS>KKa BUHTOBBIX COeIUHEHUH.

B) yzaaneHue nblau v rpasy;

[') KOHTPOJIb KCIIPAaBHOCTH BEHTHUJIATOPOB;

/1) KOHTpPOJIb TeMIIepaTypPHOTO peXHUMa peryJsaTopa.

12 MapkupoOBKa peryjsaropa

12.1 Ha kaxkab1i peryJsaTop HaHOCATCS:

A) HasBaHUe peryJsaTopa;

B) o603HaueHuMe NUTAIOLLEr0 HANPSXKEHUS U YaCTOThI;
B) noTpeb6/isiemasi MOLHOCTb;

[') cTeneHb 3a1UTHI KOPIYCa;

/1) 3aBoAiCKOM HOMeED;

E) rog usrotoBJsieHusl.

13 YnakoBka 6J10Ka
13.1 YnakoBKa peryJiiTopa Npou3BOJAUTCS B KAPTOHHYIO KOPOOKY UJIHU IepeBAHHBIHN SILUK.
14 TpaHcnopTHpOBaHUe U XpaHeHUe

14.1 PerysnsaTop XpaHUTb B 3aKpPbIThIX MOMEIEHUSAX B KapTOHHBIX KOpPOOKaX WJIU
JlepeBAHHBIX AIIMKaX PH CIeAYIOLUX YCI0BUAX:

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

B) oTHOCHTebHAs BAAXXHOCTh Bo3/iyxa He 6oJsiee 80 % npu TemnepaTtype 35 C.

Bo3zyx B noMeleHUU He JOJDKEeH COAepkaThb NbLIM, TapOB KUC/IOT U ILesIoYeH, a TakxKe
ra3os, BbI3bIBAIOILUX KOPPO3HIO.

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

14.3 TpaHcnopTUpoOBaHHE [OINYyCKaeTCd BCEMU BHUJAMU 3aKpPbITOTO TpPaHCIOpPTA.

TpaHCHOpTI/IpOBaHI/Ie dBHUATPAHCIIOPTOM AOJI2KHO IMPpOU3BOAUTLCA B OTaIlJIMBA€EMbIX
repMeTNu3NpPOBaAHHbLIX OTCEKAX.

15 KoMILIEeKTHOCTD

TPM-3-P-IIUJI148-PT-A..cooneeeeeee e 1 .
PYKOBO/ICTBO MO 9KCIIYATALIAM .eeevvvereneerneensueernneseneeene 1 wr.
| =60 1 (0] oy PP 1 wr.
LN 001 0 PSP 1 wr
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16 TapaHTHUIiHBIE 06513aTE/ILCTBA

16.1 T'apaHTUIHBIN CPOK 3KCIJIyaTanuu 12 MecsleB CO AHS NPOJaXKH, IPU COOJIIOJAEHUU
N0JIb30BaTeJIeM yCJI0BHUH 3KCIJIyaTalluy, TPAHCIIOPTUPOBAHMS, XPaHEHUA U MOHTaXa.

16.2 B ciy4ae BbIXOJa peryJsaTopa M3 CTpOA B TedeHHe TapaHTUHMHOIO CpOKa IpH
COOJIIOZIEHUN T0JIb30BaTe/leM YCJOBUM 3KCIUIyaTaldM, TPAHCIOPTHPOBAHUSA, XpaHEHUA U
MOHTaKa U3TOTOBUTEJIb 00513yeTCs OCYIeCTBUTD €ro 6eClJIaTHbIA PEMOHT WJIM 3aMeHy.

16.3 l'apaHTUliHbIE 06513aTE/IbCTBA U3TOTOBUTEJISL HE JEUCTBYIOT:

o [Ipy MexaHMYeCKUX U MHBIX IOBPEXAEHUAX YCTPONCTBA 110 BUHE TOTPeOUTE .

e Ha npegoxpanurenu.

e B ciyyae peMOHTa M KOMIUIEKTAallUM NOTpeOUTe/eM YCTPOHUCTBA CaMOCTOATEJNbHO U Yy
CTOPOHHUX OpraHU3al MM 6e3 coracoBaHUs C U3TOTOBUTEJIEM.

e B ciyyae u3aMeHeHUs KOHCTPYKLUHM YCTPOUCTBA.

e Ha o6opyzoBaHHe WU €Tr0 KOMILIEKTYIOLIME, KOTOpPble 3KCIIyaTHPOBAIMCh IPU HAapyLIeHU U
KayecTBa W MoLHOCTU 3Hepruu corsacHo TI'OCT 13109-97 Ha a3jieKTpocHabGXKeHUe, B
aBapUHHBIX YCJAOBUAX, UCOBITAJU yAapbl MOJIHUM, MOXAap WJIU Jpyrue 3KCTpeMaJbHble
yCJIOBHA.

16.4 PeMOHT U CepBUC, B TOM 4YHUCJIe TAPAHTUUHBIA OCYLIEeCTBJAETCA Ha NpeANpUATUU
MU3TrOTOBUTEJIS.

16.5 B ciyyae He06XOAMMOCTH rapaHTUHHOIO U OCTTAPaHTUWHOTO PEMOHTA NPOAYKIMU
MOKHO 06paTUThCSA MO0 aJipecy, ykasaHHOMY calTe kKomnanuu: https://zvezda-el.ru/
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IIpuinoxxeHue A CxeMbl NOAK/IIOYEHUS

TPM-3-P-NMUA-PT-A
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Pucynok Al Cxema no/iK/il04YeHHS HAarpy3KHu — “pa3sOMKHYThIA TPEYyroJAbHUK”

36



"3Bezna FnexkrpoHnka” https.//zvezda-el.ru/

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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Ipunoxxenue B 'aGapuTHbIE U IPHYICOEAUHUTETbHBIE Pa3MephI

[o

fo]

3
J

o
—

)
A2 |
A3 )
[ I
=
Fe | T i = |

=

i
|

81

Ta6sinna Bl 'abapuTHbIE U IPUCOEIUHUTEIbHbBIE pa3Mepbl, MM

HanMmeHoBaHUe Al A2 A3 B1 B2 H Kpenex Macca, Kr
TPM-3-P-1IM/J148-PT-A-40 360 | 390 | 414 | 560 | 525 | 174 | Boatsl M8 17
TPM-3-P-11M/148-PT-A-80 480 | 516 | 546 | 720 | 680 | 194 | Boatet M10 20
TPM-3-P-1IN/1148-PT-A-125 480 | 516 | 546 | 720 | 680 | 194 | Boatel M10 25
TPM-3-P-1IM/1148-PT-A-160 560 | 602 | 638 | 840 | 790 | 194 | boaTsl M12 32
TPM-3-P-1IMJ148-PT-A-200 660 | 702 | 738 | 940 | 890 | 222 | Boarsl M12 45
TPM-3-P-1IM/J148-PT-A-250 760 | 802 | 838 | 1000 | 950 | 222 | BoaTsl M12 48

TPM-3-P-1IMJ148-PT-A-315* | 760 | 802 | 838 | 1300 | 1250 | 282 | Bostet M12 60
TPM-3-P-1IM/1148-PT-A-400* | 760 | 802 | 838 | 1300 | 1250 | 282 | Bostet M12 65
TPM-3-P-1IM/1148-PT-A-500* | 760 | 802 | 838 | 1300 | 1250 | 282 | boaTel M12 75
TPM-3-P-1IM/J1148-PT-A-630* | 760 | 802 | 838 | 1300 | 1250 | 282 | boaTel M12 85
TPM-3-P-11M/]148-PT-A-800 HanosibHbi# mkad 1600x800x400 120
TPM-3-P-11M/1148-PT-A-1000 HanosabHbi# mkad 1600x800x400 130

TPM-3-P-111M/1148-PT-A-1250 110 3aMpocy
TPM-3-P-111M/1148-PT-A-1600 10 3apocy
TPM-3-P-11M/1148-PT-A-2000 10 3a1pocy
TPM-3-P-111M/1148-PT-A-2500 110 3aMpocy

* MOXKeT OBbITh U3r0oTOBJIeH B mKady 1320x800x300 mm P31
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