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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 pajee 1o Tekcty “TPM-3-P-IIM/1148-H”, “perynsTop” wuau
“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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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 - Texuuyeckue xapaktepuctuku TPM-3-P-11H/1148-H

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

“3Be3a” c paboyel HEUTPAIbIO

Hannyue BBOJIHOT'O aBTOMAaTH4Y€CKOI'O
BBIKJIIOYATEJIA

Het

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, 3000

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.

» u

BeixogHo# curHas: “Pabota”, “ABapus”,

“I'oOTOBHOCTB”
Tun [IU/I-peryasTopa TPM148-1111.1
KosinyecTBO KaHasioB usmepenus [1U/1- 3

peryJssTopa

Yupasisienue [IU/]-perysnigaTopom

KHonkamu c in1eBoi naHeu NpU60OpoOB MU
yaaseHHo o uHTepoericy RS-485( npoTokos
Modbus)

3amnuTa: KOpOTKO€e 3aMbIKaHHE Ha BbIXOJIe

JJIeKTpOHHAad 3allUTa

3au_mTa: neperpy3ka JJiIMTeJIbHbIM TOKOM

3JIeKTpOHHaH 3dalIrUTa

3almura: neperpeB TUPUCTOPOB

Jatyuk Temnepatypsl 80 C

3amuTa: noteps ¢asbl UM “civunaHue” das

JJIeKTpOHHas

3au_mTa: KOHTPOJIb IOAKJ/JIDY€HHUA HAl'PY3KH

JJIeKTPOHHas1, pab0TaeT TOJIbKO Iepei MyCKOM

4
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3amuTa: KOHTPOJIb UCIPAaBHOCTH TUPUCTOPOB

JJIeKTPOHHas1, paboTaeT TOJIbKO Nepes NYCKOM

38.U.U/ITaI HECUMMETPHUA BbIXOJHBIX TOKOB(

JJIeKTpOHHas
0OpbIB UJIK NOBPEXK/eHHE HAaIPY3KH)
[leperpy3o4Has cnoco6HocTh( AercTBytomee | [=1,51n- 10 cek, [=1,25In - 30 cek, [=1,1 In -
cpefiHEKBaipaTUYHOE 3HAUYEeHHUE) 1 MmuH
[Topor cpabaTbiBaHUs 3alUThl OT KOPOTKOTO [>=3[n
3aMblKaHUsI( aMIJIUTYJHOE 3HaYeHUe)
ToyHOCTB NOAAEPKaHUA TOKA B peKUMe 206 T
CTabuIM3alllu TOKa
BpeMs cTabunvsanuy ToKa NpU CKayke
HaMnpsHKeHUs CeTH UM Harpy3ku Ha 10% B 2..3 cek
pexXuMe cTabUIM3al Uy TOKa
CTeneHb 3allMILIeHHOCTH IP41
OxnarkenHe [IpuHyiUTE/IbHOE BCTPOEHHBIMU
BEHTUJISITOPAMHU
Pecypc BeHTUIsITOpA 50000 yacosB
TeMnepaTypa OKpy»Karlleul cpebl 0.40 C

OTHOCHTeIbHAs BJAXKHOCTh BO34yXa

0..90% 6e3 koHAeHcaTa ( cyxoe NOMelleHHEe)

HN3onanusa

2,5 kB MexAy maccu, CUJI0BOH LeNbI0 U
YIPABJSIOUUMHU LEeNsIMH

PexxuM paboThl

Jautenbubi, [1B = 100%

Cpok 3KkcmyaTanuu

He menee 10 JsieT

['apaHTus

12 MecsaueB

HuTtepdeiic RS-485, npoTokos ModBus RTU

onius, TpebyeTcs aomn. maaTta RS-485

[ 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 PerysnaTop npefHa3HayeH [JiJ1d 9KCIJIyaTalluy B C1eJy0LIMX YCI0BUAX:

A) 3akpbITble B3pbIBOO€30MaCHbIE TOMelleHHs 6e3 arpecCUBHBIX 1IapOB U ra3os;

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

B) BepxHUii Ipe/ies1 OTHOCHUTEJIBHOM BJIQXKHOCTH BO3/yxa He 6osiee 90 % 6e3 KoHeHcaluu

BJIary;

[') atMmocdepHoe aaBsenue ot 84 1o 106,7 klla;
1) MecTto pacnosioxkeHus A0 1000 M HaK ypoBHEM MODS;
E) oTcyTcTBUe BO3AeUCTBUSA MPSIMbIX COJTHEYHbIX JIyY€el U JPYyTUX UCTOYHUKOB HarpeBa;

2K) oTcyTcTBUE BUOpALMU U YIaPOB.

3. YcTpo#CcTBO U IPUHIMI JeiCTBUS

3.1 BHVYTpeHHee VCTPOHCTBO.

BHeuHU# BUA, peryJisiTopa npesicTaBJieH 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 mikada pasmenaroTcs:

A) TupuctopHblie Moy U( 3 WITYKH);

B) paauaTop oxsnaxjeHus;

B) muaTel cucTeMbl ynpaBJ/eHuUs;

[") knemMmHuas kosnoaka XT1 u XT2, XT3 a/1g noAK/II0UeHUS CETU U HAaTPY3KY;
/1) aBTOMaTH4YeCcKUU BbiK/IoYaTe b QF1;

E) naTuyvku Toka ( 3 WITYKH)

7K) BeHTUIATOPBI OXJIAXKAEeHUA

Ha 60koBo# naHesu mkada HaXOAUTCS KJIEMMa 3a3eMJIEHUSI.

B kayecTBe peryJUpylollero 3jeMeHTa B YCTPOUCTBE HUCHOJIb3YIOTCS TPU TUPUCTOPHBIX
MOJyJisl, KaXXJbld M3 KOTOPbIX COJEPKHUT MO JBa TUPUCTOPA, COEAWHEHHBIX MO BCTPEYHO-
napaJijieJibHOUM cxeMe. Ha sinieBoM nmaHesiM pasMelleHbl 3JIeMeHTbl UHAWKALMU Y yIIpaBJIeHUS.
BHeliHMe mnpoBoja W Kabeau [l NOAKJIOYEHHS HaNpsKeHUs CEeTH, Harpy3Kd M Ieneu
ylnpaBJeHUs BBOAATCA B IIKadp C HWKHEW CTOpoHbl. Llemu ynpaB/ieHUs U CUTHa/IM3aldU
NOAKJIIYATCA K K1eMMHUKaM X1, X2, X3, X4 cOOTBETCTBEHHO Ha IJIaTe yIpaBJIeHHUA.
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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 ynpasJjienusa wiu | HasHayenue
UHAUKaAL U
ABTOMaTH4YeCKUU 3awuTa Lemney ynpaBJjeHUs

BhIKJItO4YaTe b QF1

CBetoguopn “®aza A”

Foput B pexxume “Pa6oTa” nmpy cOBMeCTHOM ymnpaBJyieHUU pa3aMu U
IpU HaJIMYMU KoMaH/ibl “PaboTa GA” npu paszaesbHOM ynpaBJeHUU
dazamu

CBetoauon “®aza B”

[loput B pexume “PaboTa” npu coBMecTHOM ynpaBJyieHUU pa3aMu U
IpU HaJIMYMU KoMaH/ibl “PaboTa ¢B” npu pa3zesnbHOM ynpaBJ/ieHUH
dazamu

Csetoauop “®aza C”

loput B pexume “PaboTa” npu coBMecTHOM ynpaBJyieHUU pa3aMu U
IpU HaJU4YMU KoMaH/bl “PaboTa ¢C” npu pa3zesbHOM ynpaBJeHUU
dazamu

CBetoguop “ABapus”

['oput B pexxume “ABapus”

Kuakokpucraniindeckuu
MHAUKATOP

OTobpakaeT TeKyllue JaHHble, peXUM paboOTbl, 3HAYeHUS

IpOrpaMMHUpPYyEMbIX YCTABOK

[lepeMeHHBIN pe3ucTop
Hynp. A"

YnpaB/jieHHMe BBIXOJHOMW MOILHOCTBIO B PYYHOM peXHWMe IpHu
COBMECTHOM yNpaBJ/ieHUH pa3aMu U N0 KaHaly A NpU paszesibHOM
ynpaBJIeHUU

[lepeMeHHBIN pe3UCTOp

YnpaBJieHre BbIXOJHOU MOLHOCTBIO B py4YHOM peXXhMe 1o KaHay B

“Yup. B” NpU pas/ieJIbHOM yIpaBJeHUH
[lepeMeHHbIN pe3ucTOp | YnpaBJieHHe BbIXOJHON MOILHOCTBIO B PYyYHOM pexkuMe 1o kaHasuy C
“Yop. C” IIpY pa3je/IbHOM yIIpaBJeHUHU

Tym6sep “PaboTa pA”

i mogayu KoMaH bl “PaboTa” B pyyHOM pexXuMe NMPHU COBMECTHOM
ynpaBjaeHUU ¢azaMu W noJadyu KoMaHAabl “Pab6ota $A” mnpwu
pa3/ieJibHOM yIpaBJeHUH

Tym6saep “PaboTa pB”

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

Tym6sep “PaboTta $C”

Jnsa mopmauum komaHAbl “‘Pabora ¢C” B pydyHOM pexume IMpuU
pas/ieJIbHOM ynpaBJeHUH

Knonka “I[Iporp”

Jl/1s1 BX0J1a/BbIX0/ia B PeKUM NPOrpaMMUPOBAHHUS

Jlia BpIOOpa mporpaMMupyemMod (yHKLMWH, BBOJA B NaMATb ee

KHonka “@”
3HAYEHMHsl.
KHomnka “>” 15 yBesiMueHUsl 3Ha4YeHUsI MPOrpaMMUPYeMOU BeJTMYUHbI
KHomnka “<” 1l yMeHbllIeHUs] 3Ha4yeHUs] MPOTrPaMMUPYEMOU BeJTMYUHbI
KHonka “ABapuiiHoe [l HeMeJJIeHHOTO CHATHUS BBIXOJHOTO HaNpsDKeHUs MpHU
OTKJIIoueHue” BO3HMKHOBEHUH aBapUHHOM CUTYaIMHU.

3.4 Ha3HayeHUe KJeMM KJeMMHbIX K000k XT1-XT3, X1- X4 npuBesieHo B TabJsule 3.3.

KsnemMHbIe kos10aKU X1-X4 pa3MellaloTcd Ha IJ1aTe YIpaBJeHUs
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Ta6unia 3.3 HasHayeHHe KJIeMM KJIeMMHbIX KOJIOJIOK

KiieMMHUK KHeNI\:MbI Lenb Ha3nauyeHue

XT1 1 A JlJig moAK/II0YeHUs CeTH

XT1 2 B JlJ1s1 Mo AK/II0YEeH U CETHU

XT1 3 C JlJ1s1 ToAK/II0UEeHUS CETHU

XT? 1 N HeliTpasb OT ceTu Npu NOAKJIOUYEHUHU 110 cXeMe “3Be3/a” C
paboyell HEUTPAIbIO

XT2 3 He ncnosb3yercsa

XT? 3 N sl coeiuHEHUS € 0011lel TOUKOU HAarpy3Ku npu
NOJKJIIDYEHHUH 10 cXeMe “3Be3/ia” ¢ paboyel HEUTPAJIbIO

XT3 1 LA st coefMHEH WS C HAarPY3KOU.

XT3 2 LB Jns1 coefUHEHUS C HAaTPY3KOU.

XT3 3 LC Jns1 coelMHEH WS C HAarpy3KOou.

X1 1 3B Hanpsxenue 3 B 114 noK/at04eHUs BHELIHET O
epeMeHHOr0 pe3ncTopa
st mojadu ynpasJsoliero aHajaoroporo cursasna 0..10 B

X1 2 Uynp A | npyu COBMeCTHOM yIipaBJeHUH pa3aMH U YIIPaBJISIOIIETO
curdaza 0..10 B 111 kaHas1a A npy pa3/ZieJIbHOM YIIpaBJIeHUHU
Jl/isl molauu ynpaBJisiolero aHajaorosoro curuasa 0(4)..20

X1 3 lymp A MA MpU COBMECTHOM yIpaBJeHUH $pa3zaMu U YIPaBJSIOILETr0
curnasa 0(4)..20 MA guig kaHasa B npu pasgenbHoM
ynpaBJeHUU
Jli1d moJia4m ynpaBJIF0ILEero CUrdaja co CpeiHero BbIBO/a

X1 4 Rymp A BHEILIHEro NepeMEeHHOr0 pe3ucTopa Npu COBMECTHOM
ynpaBJieHHH pa3aMu U ynpaBJisSiloILero CUrHasa /sl KaHaja
A npu pa3/fiesIbHOM ynpaBJieHUHU

X1 5 AGND | O6wui AaJig aHaJIOrOBOTO CUTHAJIA YIIPaBJIeHHUs
Jli1d moJiauu curHaJjia JUCTaHLLMOHHOIO yIIpaBJieHUs

X1 6 AY A “PaboTa” npu coBMeCcTHOM ynpaBseHuHr ¢paszamu U “Paborta
¢A” npu paszesbHOM ylpaBJeHUU

X1 7 GND 061w ui

X2 1 3B Hanpsxenue 3 B 14 noAk/Il04eHNUS BHELIHETO
epeMeHHOr0 pe3ncTopa

X2 2 Uynp B J1d mogayy ynpasJspoLero aHajaorosoro curaasa 0..10 B
JU1sl KaHaJsia B npu pa3jesibHOM ynpaBJieHUHU

X2 3 lynp B i moJlaum ynpaBJisilollero aHajaorosoro curuaia 0(4)..20
MA 0(4)..20 MA a5 KaHas1a B ipu pa3ie1bHOM yIpaBJeHUHU
Jl/isl moJiauu ynpaBJiSIOILEr0 CUTHAJIA CO CPeJHETO BBIBO/JA

X2 4 Rynp B | BHellHero nepeMeHHOro pe3ucTopa [Jjis KaHaJja B ipu
paszeJIbHOM yIIpaBJeHUHU

X2 5 AGND | O6wui AaJig aHaJIOrOBOTO CMTHAJIA YIIPaBJIeHHUs

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

X2 7 GND O6mun

X3 1 3B Hanpsxenue 3 B 14 noAK/Il04eHNUS BHELIHETO
epeMeHHOr0 pe3ncTopa

X3 ? Uynp C It mojadu ynpasJsoliero aHajaoroporo cursasna 0..10 B

AJId KaHaJla B IpH pa3aeJibHOM YIIpaBJI€EHHNH
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X3 3 Vi C i moJlaum ynpaBJisilollero aHajaorosoro curuaia 0(4)..20
yup MA 0(4)..20 MA a5 kaHasa C npu paszieibHOM yIpaBJieHUH
/14 moia4yy yIpaBJIA0ILEero CUrHajia co CpeZjHero BbIBOJA
X3 4 Rynp C | BHeuiHero nepeMeHHOro pe3ucTopa AJjs kaHasua C npu
pas3zieJIbHOM ynpaBJIeHUU
X3 5 AGND | O6wui AJig aHaJI0rOBOTO CUTHAJIA YIIpaBJIeHHUs
i moJlauu curHaJjia IMCTaHIIMOHHOrO ynpaBJjeHus “PaboTta
X3 6 Ay C ”
¢C” npu paszesbHOM yIIpaBJeHUHU
X3 7 GND O6mun
X4 1 HP P1 HopMa/sibHO-pa30OMKHYTbIM KOHTAKT 1-T0O
IpOrpaMMHUpyeMOro peJe
O6uuit | O6UMM KOHTAKT 1-ro mporpaMMupyeMoro peJje
X4 2 p1
X4 3 H3 P1 HopMa/ibHO-3aMKHYTBIM KOHTAKT 1-ro nporpaMMupyemMoro
peJie
X4 4 HP P2 HopMa/sibHO-pa30MKHYTbIM KOHTAKT 2-TO
IpOrpaMMHUpPyeMOro peJe
O6uuit | O6UIMI KOHTAKT 2-TO IPOrpaMMHUpPyeMOro peJe
X4 5 po
X4 6 H3 P2 HopMa/ibHO-3aMKHYTbIM KOHTAKT 2-I0 NIpOrpaMMHUpPyeMOro
peJie
X4 7 HP P3 HopMa/sibHO-pa30OMKHYTbIM KOHTAKT 3-TO
IpOrpaMMHUpyeMOro peJe
O6uuit | O6UIMI KOHTAKT 3-r0 IpOrpaMMHUpPyeMOro peJe
X4 8 p3
X4 9 H3 P3 E:JE);\/IB.JIBHO-BaMKHyTbII/I KOHTAKT 3-Ir0 NpOrpaMMHUPyeMOTro

3.5 CxeMa coeJMHEeHUs HAarPY3KU
Harpyska nojgkiirodyaeTcs no cxeMme “3Be3zfa” ¢ paboyeill HeUTpasiblo B COOTBETCTBUU CO

cxeMaMH M3 NPUJIoKeHus A.

[Ipu coearHeHUM O cxeMe “3Be3/1a” ¢ paboyell HEUTpaIblo MaKCMMaJibHble HANPSIXKeHHUS
Ha Harpy304HbIX conpoTuBeHUsiX Ra, Rb, Rc paBHbI pa3HbIM HanpskeHUAM TpexdasHoU ceTH(
HOMMHaJbHO 220 B).

IIpu BbIGOpE Kabesisi U LWIMH CJAeAyeT y4ecTb, YTO NPHU peryjMpoBaHuM (pa3oBbIM
MeTO/J,0M, TOK B HEMTpa/ii MOKeT NpeBbIlaTh TOK B ¢pa3ax B 1,7 pa3a. 3To 0cOGEHHOCTh
cxeMbl “3Be3/1a” c paboyel HeHTpasbio.

3.6 BbI60p COBMECTHOI0 MJIM pa3/ieJibHOr0 yIpaBJeHusd ¢azamMu

BbI6Op COBMECTHOTO WJIM pas/ieJibHOrO yhpaBJieHHs ¢$as3aMMU OCYLIeCTBJSAETCS MyTeM
nporpaMmMupoBaHus ¢yHknuu FO( cM. nyHKT 7).

[Ipy coBMecTHOM ympaBjieHUH ¢aszaMu B pexxuMe “PaboTa” ynpaB/siolie HUMIYJbChbI
NOJA0TCA Ha BCe TUPUCTOPBI; BBIXOJHbIE HANPsKeHUs peryJssaTopa Ha kiemMMmax LA, LB u LC
ki1eMMHUKa XT3 U3MEHSII0TCSl 0lHOBPEMEHHO B COOTBETCTBUM C OJHUM CUTHAJIOM 33a/JaHUS.

[Ipu paspesbHOM ymnpaBjieHUU dasaMu B pexxuMe “PaboTta” ynpaBjsiolie HUMIYJbChbl
MO/AKTCS TOJIbKO Ha TUPUCTOPBI TOTO KaHa/Ia PeryJIMpoBaHus, /IJis KOTOPOTO MpHIiJIa KOMaH/a
paspelieHUs1 paboThl. TO eCThb BbIXOJHOE HamNpsiKeHHe Ha KijemMMe LA kjiemMMHuKa XT3
NOSIBJISIETCA TOJIBKO €CJIM eCTh KoMaHia “Pabota ¢A”( kaHas perysvpoBaHusa A), HampsiKeHUe
Ha ki1eMMe LB kinemmHuka XT3 - eciu ectb komaH/a “PaboTta ¢B”( kaHasn perynupoBanusd B),
HanpspkeHHe Ha kiemMMe LC kiemMMmHuka XT3 - ecau ectb koMmaHgaa “Pabora ¢C’( kanHan
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peryaupoBaHus C). BeixoiHble HaNIpsXKeHUS KaXK/A0T0 U3 KaHAJIOB PeryJIMpOBaHUs U3MEHSIOTCSA
B COOTBETCTBHUH CO CBOMM OT/e/JIbHBIM CUTHAJIOM 3a/laHUS.

3.7 Bbi60op cnoco6a noiayu KOMaH/[

Jlyis1 TOTO, YTOOBI MEPEBECTH PETYJIATOP B pexxuM “PaboTa” HyKHO:

A) npu coBMecTHOM ymnpaBjieHUU pazaMu nojaTb koMaHay ‘Pabora”. Komanay “Pabora”
MOXKHO I0JIaTh MECTHO — MEePeBO/IOM PYKOSITKU TymbOJiepa “Pa6ora ¢pA”, B mosiokeHue “Bki”,
WM JYCTAaHLMOHHO - NyTeM 3aMblKaHUA KJeMM 6 U 7 KJIeMMHOU KoJsioakd X1 Ha miare
yHpaBJieHHUs.

COOTBETCTBEHHO, HAaXOXAeHHe PYKOSATKU Tymbsiepa “Pabora ¢A” B mosoxkeHuu “OTka”
WJIM PA30MKHYTbIe Mapbl KJ1eMM 6 W 7 KJeMMHHKa X1 mJaThl yrnpaBjieHUs 03HAYAKT KOMaH/AY
“Cromn”.

B) npu paszaenbHOM ynpaBjieHUU pa3zaMu HeOOXOAUMO MOJATh XOTs Obl OJHY U3 KOMaH/]
“Pabora pA”, “Pabota ¢B” unu “Pabotra ®C”. ITM KOMaH/Ibl MOXHO MOAATh KaK MECTHO — IyTEM
nepeBo/ia pyKOSITOK COOTBETCTBYIOIUX TyMOJ1epoB “PaboTa ¢pA”, “PaboTa ¢B” nau “Padbora ¢pC”
B noJsioxkeHue “BkJ.”, Tak U AUCTAHIIMOHHO — NMYyTEeM 3aMbIKaHUSl COOTBETCTBEHHO KJIEMM 6 U 7
KJIeMMHBIX KoJs1of0K X1, X2 u X3 nu1aTel ynpaBJeHHUs.

Bbi6op Mex/y MeCTHbIM WM JUCTAHIIMOHHBIM CHOCOGOM YyNpaBJIeHUs OCYIleCTBJSETCS
nporpaMmMupoBaHueM GyHKIUU F1( cM. nyHKT 7).

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

3.8 B160p 3a7a1011ero CUrHaJsa

YnpaBaATb ypOBHEM BBIXOJHOTO HaNpsHKEHUS peryasaTopa MOXHO MeCTHO WU
JIUCTAaHIIMOHHO. MeCTHO MOXKHO YIPaBJISTh:

A) xkHonmkamu “>” W “<”. HakaThe U yJepkaHHe KHONKH “>” yBeJMYMBAET 3HAUYEHHE
3a/lalollero CUrHaJsla, a HaXKaTHUe U yZiep>KaHue KHOMKHU “<” — yMeHbILaeT;

B) BcTpoeHHBIMU NepeMeHHbIMH pe3ucTopaMu. Haxox/jeHue pUCKHA pyYKH MePEMEHHOTO
pesucTopa B noJsiokeHUM “MuH” ¥ “Makc” cOOTBETCTBYeT MHHHMaJbHOMY U MaKCHMaJbHOMY
3Ha4YeHHUSM 33/]al0lero CUrHaJja.

Ji  IUCTAaHIIMOHHOTO yIOpaBJEeHUs B KauyeCTBe VYIPABJSWIIUX CUTHAJIOB MOTYT
IPUMEHAThCH:

A) ctangapTHbIU aHa/10r0BbIM curHai 0..10 B;

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

B) cTaHAapTHBINM CUTHA/ aHAIOTOBbIH 4...20 MA.

[') BHelIHUI NTepeMeHHbIN pe3uctop conpoTtrBieHueM 1..10 kOm.

llenn ynpaBJjieHHUS TOJKJIOYATCA B COOTBETCTBUM CO CXeMaMMU MNOJKJI0YeHHs (
npuioxkeHue A) u Tabauued 3.3. BbibOop HCHO/IB3yeEMOro CUrHajia OCYUIeCTBJSETCS
nporpaMMupoBaHueM QyHKUUU F2( cM. nyHKT 7). BesMunHa curHasa 3aJjlaHvsi 0OTOGpaXkaeTcs
Ha JuCIlJiee B TNpPOLEHTax OT MakcuMajabHoro, Hamnpumep U3=50%, P3=25%. B pexume
CTabuJIM3alMU TOKA CUTHaJI 3aJlaHus 0TOOpaXkaeTcs B aMIepax, HanpuMep [13=28 A.

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

[Ipu pasgesnbHOM ynpaBjieHUU Gas3aMU KaxKAbld KaHa/l pPEryJMpoBaHHs UMeeT CBOM
curHaa 3azaHus. [ Toro, 4To6bl Ha HWHAMKATOpe MNPOCMaTpUBAThb 3HAYEHUs KaXKAOro W3
CUTHAJIOB 33/]aHUS1, HY>KHO Ha)KUMaTb KHOMNKY “®”.

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

3.9 Ucnoab3oBaHue GVHKIIMYU aBTOMATUYECKOIO IOBTOPHOIO BKAKYEHUd
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[ToBesieHMe pery/siTopa Mocje MpoBaja CUJIOBOTO WJU BCIOMOTATEJbHOTO HAaNpPsKEHUS
omnpejiesnsieTcs 3HayeHUeM GYHKLUUKM TOBTOpPHOro BkiveHus F3, ycTraHaBiuBaeMoro
nporpaMMHO( CM. IyHKT 7).

Eciu F3=0, To pa3speliaercd aBTOMaTU4YeCKoe IOBTOPHOe BKJIWOYeHHe. Eciu mnposas
HanpshKeHUs JJIWJICS MeHee [IBYX CEKYH/, TO BbIXOJHOE Halpsi>KeHHe CKauKOM BO3BpallaeTcs Ha
NpeXHUM YPOBEHD, €C/IU O0JIbIlIEe JBYX CEKYH/, — TO IPU HaJIMUYUK KOMaH/bl “PaboTa” peryasatop
nepexoJuT B pexxuM “PaboTta”.

Eciu F3=1, To aBTOMaTHyecKkoe MMOBTOPHOe BKJK4YeHHe 3ampelieHo. Eciau mnposan
HAMpSDKeHUs JJIWJICS MeHee JIBYX CEKYH/I, TO BbIXOJHO€e HaNpsKeHWe CKAUKOM BO3BpalaeTCs Ha
IpEeXXHUH YPOBEHb, eCJIU O0JIblIe ABYX CEKYH/, — TO IPU HAJIMYUU KOMaH/ibl “PaboTa” Ha guciiee
UHAUIMpPYeTCcs cooblieHre 06 omubKe. B TakoM moJsioKeHUU peryasiTop 3abJOKUPOBAH U Ha
HarpyskKe HeT Hanpsi>keHUs. YToObI ero pa36bJ0KMPOBATh, HY»>KHO MoJjaTh KoMaHAy “Ctomn”, mocse
4yero peryJisitTop nepeijiet B pexxum “I'oToBHOCTB”.

[IpumeHeHue ¢pyHkuu F3 npousitocTpupoBaHO Ha PUCYHKe 3.2:

A

HE:II'IIJFI}HEHHE CeTH

- T
Komanpa “Pabota”

- T
BrixogHoe HanpsikeHwe, F3=0

= |
BrixogHoe Hanpaxenwe, F3=1

- T

PucyHnok 3.2 [I[pumeHnenue ¢pynkyuu F3

3.10 Bri60op QyHKIMI IPOrpaMMUPYEMBIX peJie

Ha k/ieMMHyro KooKy X4 1mJaTbl yopaBJieHHS BbIBeJleHbl KOHTAKThl Tpex
nporpaMMupyembIx pesie. B 3aBucuMoctu ot 3HayeHui ynkuuit F4, F5, F6( cMm. nyHKT 7) pese
MOTYT GbITh HEAKTUBHBIMH UJIA BBITIOJHATH GYHKIUIO CUTHA/IM3ATOPA CJeAYIOINX COOBITHIN:

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

B) Perysasartop HaxoauTcs B pexxume “PaboTa”;

B) PerysisiTop HaxoauTcs B pexxuMe “ABapus”.

KoHTaKThl MporpaMMHUpPyeMbIX pesie MOTYT KOMMYTHpoBaTh HanpsbkeHue 220 B 50 ' u
TOK 5 A.

3.11 Bri60op cnocob6a peryJiupoBaHus

BbIxo/jHO€e HaNpsXKeHUE PETYJIATOpPa MOXKET PEryJIUPOBaThCA ABYMs crioco6aMu: ¢pa30BbIM
M NPONYyCcKOM nepuofoB. bosiee noapo6HO 06a cnocoba paccMOTpeHbl HUke. Bbi6op cnocoba
peryJiipoBaHus OCylLleCTBJSETCS IporpaMMupoBaHueM QyHKuuU F7( cM. nyHKT 7).
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3.12 ®a30BbIM METO PETrYJIUPOBAHUA

Bbixo/lHOEe Hampsi>KeHHWe peryJadpyeTcss 3a CcYeT M3MEeHEHUsI BpEMEHM 3a/[ePrKKHU
otnupaHus T3 cUIOBBIX TUPUCTOPOB . DopMa BBIXOAHOI0 HANPSKEHHUs MOKa3aHA Ha PUCYyHKe
3.3:

A UH

T3 T3 <

PucyHnok 3.3 BbixoJiHoe Hamnpsi>keHue npu $pa30BOM Crocobe peryaupoBaHUs

JlocToMHCTBa MeTo1a:

A) moXoAUT AJISI aKTUBHOM U aKTUBHO-UHAYKTUBHOM Harpy3ok ( cos ¢ >0,2);

B) nmoaxoaUT [/l peryJiMpoBaHUsl TeMIlepaTypbl MaJIOMHEPIIMOHHBIX Harpy30K U YPOBHS
APKOCTH CBeYeHU JIaMIl HaKaJIMBaHUS;

B) no3BoJisieT YyMEHBIIUTD MYCKOBbIE TOKH;

HepocraTku Metopa:
A) BHOCUT rapMOHMYECKHEe UCKAXKeHUS HaNPSXKeHUs CeTH;

B) noTpebsieHre peaKTUBHOUN MOIIHOCTH, IOHMXKEHUE COS (P CETH.

Pa6ounii nuka npy ¢a3zoBoM peryaMpoBaHUU NPe/CTaB/IeH HIXKE Ha PUCYHKe 3.4:

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

PucyHok 3.4 Pa6ouuii iukJI npu ¢pa3oBOM MeTO/ie peryJaMupoBaHHUSs
13
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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
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
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) 3amKTa OT KOPOTKOTO 3aMbIKaHUSA PEry/sATOpa ABJASAETCH 3JIeKTPOHHAsA. JJIeKTPOHHas
3alllUTa peaqu3yeTcs MyTeM ObICTPON 06pabOTKU MUKPOIPOLECCOPOM CUTHAJIOB, IOCTYNAIOLIUX
OT AATYUKOB TOKa. [Ipu npeBbIllIeHUM MTHOBEHHOI'0 TOKA 3Ha4eHUs 3*[HOM NpoOUCXOAUT CHATHE
YNPaBJAAOLIMX UMIYJbCOB C THUPUCTOPOB, a Ha JHUCIlJIee OTOOpaXkaeTcsl COOTBETCTBYMOLee
CoOOIIIeHHe.

B) 3amMTa 0T neperpyskd THUPUCTOPOB IpeJHa3HayeHa /JJs COXpaHeHUs
paboTOCIOCOOHOCTH TUPUCTOPOB IPHU [JIMTEJbHON Ieperpy3ke TOKOM, IpeBblLIAOLIEM
HOMUHAJIbHOEe 3HauyeHHWe TOKa peryasaTopa. MUKponpoleccop HenpepblBHO U3MepseT TOKH
Harpy3Ky U HaKallJIMBaeT 3Ha4yeHUe BpeMA-TOKOBOIO UHTerpajia U CpaBHUBAET €ro € YCTaBKOH,
IpY NpPEBBIIIEHUH KOTOPOH CHUMaeT MUMIYJbChl YIIPaBJeHUs C TUPUCTOPOB U OTOOpakaeT Ha
Jfiucniiee coobuieHne. PaboTta perystopa 6J10KMpyeTcs Ha 3 MUHYTHI, IOCJIE YET0 OH EPEXOAUT
pexxuM “I'oToBHOCTB” ec/iv moAaHa komaHja “Crom”.

[leperpy3o4Hasi cnoco6HoCTb peryastopa: [ = 1,5 Inom - 10 cek, [ = 1,25 [Hom - 30 cek, [ =
1,1 InomMm - 60 cek.

B) 3amwuTa OoT meperpeBa pajuaTopa obecne4uMBaeTcss BCTPOEHHBIM TeMIepaTypHbIM
JlaTYMKOM, KOTOpPbIM HeNpepblBHO oOlNpaliuBaeTcd MUKponpoueccopoM. IlpenesnbHas
TeMnepaTtypa paguatopa - 80 C. I[locne cpabaTbiBaHMs 3alldThl paboTa perysasTopa
6JI0KMpyeTCca [0 OXJaxKAeHus paguaTopa Ao TeMmnepaTypbl 60 C, mocje 4yero BBIKJIKYAKTCA
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BEHTUJISITOPbl OXJIAXKJAEHUS W PEryJasaTop 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).
3aiuTa cpabaTbiBaeT IPY BbINOJHEHUHU CIeYIOLUX YCIOBUM:

- cpegHe apudmeTrudeckuit 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 3aBUCcHMOCTH OT 3HaueHUs GyHKLUU F93) B TeyeHue BpeMeHHU 5-15 cekyH/,.

HecrMMeTpHs BBIXOJHBIX TOKOB MOXeT ObITb 00YC/I0BJIeHA MOBPEXAEHUSIMU B HarpysKe,
Hanpumep, neperopanveM TIHoB, 06pbIBOM Harpy304HbIX IPOBOJOB U T.II.

[Ipu pas3aenbHOM ynpaBieHUH $pa3aMu 3alllUTa He aKTHBHA.

/1) KoHTposb nmojk/04eHHs HaArpy3kd U TeCTHpOBaHHe THUPUCTOPOB Ha BHYTpeHHee
KOPOTKO€e 3aMblKaHHWE OCYyLIeCTBJSIETC CUCTEMOMN ymnpaBjieHUs1 B pexuMe ‘T'oTOBHOCTBH”; B
pexxuMe “PaboTa” JaHHas 3al[UTa He aKTHBHA. 3alllMTa MOXET ObITh BK/IIOUEHA UJIU OTKJII0OUeHa
nyTeM nporpaMMupoBaHus GyHkUU FO91( cM. nyHKT 7).

E) KOHTpo/Ib HanmpsPKeHUsI CUJIOBOM CETH OCYLIECTBJISETCS 3JEKTPOHHBIM CIIOCOGOM.
3amuTa cpabaTbiBaeT B Cjy4ae OTCYTCTBUS OJHOW WJIM HECKOJbKUX a3 WIM B caydyae HUX
“ciunanua”. 3amuTa MOXeT ObITh BKJIIOUEHA WJM OTKJIHYEeHa NyTeM NpOrpaMMHUpPOBAHUA
byHkuuu F92( cM. nyHKT 7).

K) samura oT BHyTpeHHell HeucnpaBHocTd ~Ow5 HeT cBsI3sM Mexay maatamMu”
buKcHpyeTcs MPU OTCYTCTBUM O6GMeHa JaHHBIMU MeXJy MiaTaMu. [Ipy BOSHUKHOBEHUU 3TOMH
aBapuHU YCTPOWCTBO He MOXKeT GYHKIIMOHUPOBATh, TPEOYETCS PEMOHT.

3.18 HacTpouku

B perysiatope npefycMOoTpeHa BO3MOKHOCTb HACTPOUKHU:

A) Jlnsg u3MeHeHHe nopora cpabaTbhlBaHUs 3aUIUThl OT KOPOTKOTO 3aMblKaHUsI B BEPXHel
yactu maatel TPM-ZVEL A5 npeaycMotrpeHo 5 mosiokeHud ansa  mkamnepa J1-]5 ¢
HanpsPKeHUsIMKU ycTaBkd 3auuthl 2,5 B, 2.15 B, 1,65 B, 1,3 B u 1,05 B. HM3HavaibHO Ha
npeANpUSTUNA U3TOTOBUTEJIE YCTAHOBJIEH NOPOT CcpabaThbIBaHUSA MO aMIIMTyZe oKoJo 2,5-3*IH,
rae [H - HOMUHa/IbHBIN TOK peryJ/sfTopa. B jileBoM BepxHeM yrJy 3TOU e MJIaTbl UMEIOTCS JiBe
KOHTpoJibHble Touku “K3”. HampsokeHue, U3MepeHHOe MeXJy I3TUMH TOYKaMH, JOJIKHO
COOTBETCTBOBATb MOJIOKEHUIO J1-]5, 3aMKHYTOMY [KaMIlepoM. JTO HaNpshKeHUe onpejeisieT
TOK cpabaTbiBaHHUs 3alUThl Mo K3. BeanynHa Toka cpabaTbhlBaHUSI MPSMO-NPONOPLUOHATBHO
HalpsPKeHUI 3TOM  ycTaBKkU. [lpyu  HeoOXOAWMOCTH  yBEJUYHUTb YyBCTBUTEJIbHOCTH
cpabaTbhlBaHUSI HYXKHO 3TO HalpsPKeHUWe YMEeHbIIUTb, JAJs 3arpy6JeHuss - HaobopoT
HalpsKeHHe ycTaBku K3 yBesIMYUTb.

[IpuHKMMasl pelieHHe O HEOOXOJUMOCTU M3MEHEeHHS HAaCTPOMKH 3alUTbl OT KOPOTKOTO
3aMblKaHUS, cJefyeT IPUHUMATh BO BHUMaHUe:

- ecJM JpKaMIep CHSAT, HA OJHO U3 MNoJioXkeHUM J1-J5 He 3aMKHyTO, TO 3alUTa He
cpaboTaer;

- ObIBaeT cuTyanus, Korja 3audra oT K3 cpabaTbhiBaeT npu [eHCTBYIOLEM TOKE,
M3MEPEHHOM KJielllaMd, MeHbllleM 4yeM [H. JTO He 00513aTeJIbHO TOBOPUT O HeMpPaBUJIbHOU
3aBO/ICKOM HACTpoWKe 3alUThl, MOTOMY 4YTO 3aljdTa cpabaTbhiBaeT MO aMIIUTYAHOMY(
MTHOBEHHOMY) 3HAUY€HUIO TOKA, a He JeHCTBYIOIEMY. ITO Yallle TOBOPUT O TOM, UTO BEJIUKO
aMIJIMTYiHOe 3HayeHUe Toka( NuK-¢dakTop). [lonbiTKa 3arpy6UTh MJIM MOJHOCTbIO OTKJIKYHUTD
3aiuTy OoT K3 MoOXKeT mpHBecTH K BbIXOJY THUPUCTOPOB M3 CTPOS — BeJb OHU JOMYCKAKT
HEKOTOpOe TMpeJie/ibHOe 3HauyeHWe MTHOBEHHOTO TOKa, a 3aBOJiCKas HACcTpoWKa KakK pas
npeaycMaTpUBaeT cpabaTbiBaHUeE 3aLUTHI AJ1s1 HENPEBbILIEHUS 3TOT0 NMpeJieIbHO-0MyCTUMOTO
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3HA4YeHHs. B 3TOM c/yyae U3rOTOBUTE/b UMEET MPABO OTKa3aTb B GeCIIAaTHOM rapaHTHHHOM
006C/TY>KHUBAaHUH.

b) [lokazaHusa gaTyMKa Toka. B ciydae, ecaim ToK, UsMepeHHbINH GaKTU4YECKH, PACXOJUTCS €
JJAaHHBIMH, 0TOOpa)kaeMbIMHU Ha AUCILJIee, MOKHO NPOU3BECTH UX NMOACTPOMKY. /1 MOACTPOUKHU
cnyxat ¢yHkuuu F102 "kl ¢asa A”, F103 "kI ¢pasza B”, F104 "kl dpaza C". [lokasaHus TOKa Ha
JICILIee U3MEHSI0TCS PSIMO-NIPONOPIMOHAIbHbBI U3MEHEHHUIO 3TUX KO3 QUIIMEHTOB.

[IpyHKMas pelieHHe O MOJCTPOMKe NOKa3aHUU TOKa, clefyeT UMeThb B BUAY CJeAyloliue
dakTopshI:

- JATYUKA TOKAa MMEKT HEKOTOPYH Ha4yaJIbHYl0 30HYy HEYYBCTBUTEJBHOCTH U
HesJIMHeHHOCTH. [Ipu Toke, paBHOM MeHee 10% HOMHHA/IBLHOIO TOKa peryJsATOpa, NOKa3aHUA
JlaTYMKOB TOKa MOTYT OBbITb HEJOCTOBEPHBI WJIM BOOOILEe HyJIeBBIMHU, HO 3TO He TOBOPUT O
HEUCIPABHOCTH UJIM HEBEPHOM HACTPOMKe; IIPU YBEJMYEHHUH TOKA, IOKa3aHUs BXOAAT B HOPMY;

- JJIa HW3MepeHHs TOKa HYXXHO MCI0JIb30BaTb KJelld, CIOCOOHble U3MepAThb
cpeJlHeKBaJ[paTUUHOe 3HaYeHHe ToKa. Ha Takux kJjemax go/nkHa ObITh Hagnucb TRUE RMS(
UCTUHHOE cpeJlHeKBaZpaTuuyHoe 3HauveHWe). Kiemu, He usmepsitompue TRUE RMS, MoxHO
MCI0JIb30BaTh TOJIbKO NPU CHUHYCOWJAJbHOM TOKe, a NPU HECHHYCOUJAJIbHOM TOKe TaKHhe
KJIeIlU MOTYT JAaTb NOTPeIlHOCTb M3MepeHUs A0 50%. PekomeHzayeTcs MCNOJIb30BaTh KJeLiy
¢upmbl "Fluke” nnu “Appa”;

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

- OTKJIOHEHHMEe M0Ka3aHUU OT JIeMCTBUTebHBIX 6oJiee yeM Ha 10-15%, BeposiTHO, TOBOPUT
0 HaJINYUU BHYTPEHHUX NOBPeX/JeHUH, BO3MOKHO, TpebyeTCsl peMOHT;

- HeBepHas HACTPOMKa MOXXeT NMPUBECTH K HEKOPPEKTHOMY CpabaThIBaHUIO 3alUT OT
neperpyskd WJIM KOPOTKOTO 3aMblKaHHUA - JMO60 C/JMIIKOM 4YacToe M HeoOOCHOBAaHHOE
cpabaTbiBaHHEe J1M60 HA060POT OTCYTCTBUE MJIM CAMUILKOM MeJiJIeHHOe cpabaTbiBaHUsA. B ciydae
BbIXOZIlA H3 CTpPOA peryJsaTropa MO0 MNpPUYMHE HEBEPHOM CaMOCTOATEeJbHOM HACTPOWKH
norpebuTeseM, U3roTOBUTEJ]b MMeeT IMpaBO OTKas3aTb B 6eCIJIAaTHOM TapaHTUHHOM
00CTY>KUBaHUH.

[Ipy npoBejeHMM onepalMd NOACTPOMKM IOKa3aHUM HaA JuUCIJlee PeKOMeHAyeTcs
bUKCHpOBaTh peryJupyeMyto BeJIMYMHY Ha JUCILJIee, [Jis Yero Heo6xoAMMo HaXKaTb KHOMNKY ~®”
NaHeJM ynpaBJeHus.

3.19 YnpagJsienue no uHTepdeiicy RS-485 no npotokosy ModBus RTU

PerynsaTop nmpeaycMaTpyUBaeT YCTAaHOBKY IJIaThl ¢ UHTepdericom RS-485. [To ymosryaHuio
3Ta mJiaTa He UJEeT B KOMILIEKTe NOCTaBKU. Ee Heo6X0AMMOCTh HY>KHO YKa3bIBaTh MPHU 3aKa3e.
Eciyv npu nepBoHauyasZbHOHM MOCTaBKe IJaTa He Oblla 3aKa3aHa, TO €€ MOXHO [JOKYNHUTb
OTZleJIbHO.

s ynpaBsieHus no untepdeiicy RS-485 Heob6xogumMmo:

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

B) YcTaHOBUTB 3HaUueHHe CKOPOCTHU Nepefjayr JaHHbIX yHkuuen F100;

B) IIpu Heo6xoAUMOCTH MoAaBaTh KoMaHAy “PaboTa” ¥ U3MeHSAThb 3HaUYeHHUe 33/]al01ero
CUrHaJla Mo WHTepdeiicy HeoOXOAUMO YCTAaHOBUTbL 3HadeHUsd OJyHKuud F1=2 u F2=6
COOTBETCTBEHHO( cM. IyHKT 7). BoJsiee nogpo6Has gokyMeHTanus o maate RS-485 u perucrpax
ModBus BbL10K€HA Ha caiiTe MPOU3BOUTEIS.

3.20 Ucnosb30BaHMe KHOIKY “ABapUiiHOe OTKI4YeHue”
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KHonka “ABapuilHOe OTKJ/IOYeHHe” MO3BOJISIeT CHATh HAINpsKEHWEe C Harpy3Ku B JIOOOM
pexxuMe pabOThl yCTpPoOMCTBa NpPH BO3HUKHOBEHUM BHEIUTAaTHOM CUTyallUM, CBSI3aHHOM C
yrpO30H KU3HU NlepCOoHAaJa UK IOpUYerd UMY eCTBa.

KHonka nMeeT pUKCaLMIO CBOETO MOJIOKEHHS.

[Ipy HaXaTUM 3TOW KHONKM pas3pblBaeTCA Lelb BCIIOMOraTeJbHOrO MUTAHUSA, IIPU 3TOM
IJIaThl yIIpaBJeHUsl 06eCTOYMBAIOTCA U MMIIYJIbChI yIIPpaBJIeHU Ha TUPUCTOPHI He NOAAI0TCA.

3.21 Ucnonab3oBanue [TW/]-peryadaTopa

15 yripaBJieHUs1 TUPUCTOPHBIM peryssTopoM oT [IW/]-perynsTopa Heo6x0oAMMO BbIOpPaTh
cUTrHaJ ynpaBJieHus 4..20 MA, AJ1s yero NpucBouTb GYHKIUHU F2 3HaueHue 4.

BHyTpu mkada npousBeZleHO YaCTUYHOE pACK/IIOUEHUe Iieneld NMUTAHUSl U yIpaBJeHUs
[IU/l-perysiaTopa corjiacHO cxeMe, IpUBEeJEeHHOU B MpUaoKeHUU b. JlaTuuKu TeMmIepaTypsl U
nenu curHaausanuu [H/l-perysisiTopa noTpebuTesb pacK/Ar4YaeT CaMOCTOSITEJNbHO COTJIACHO
PYKOBO/CTBY M0 3KCIJIyaTal My, KOTOPOe BXOJUT B KOMILJIEKT [NOCTABKH.

4. Tpe6oBaHUSsI 6€30MIACHOCTH.

4.1 PerynaTop COOTBETCTBYeT JAeHCTBYWOILMM TpeboBaHuaM “llpaBun ycTpoiicTBa
3JIEKTPOYCTAaHOBOK”, «IIpaBuiam TeXHUYeCKOH 3KCIJIyaTaluu 3JIEKTPOYCTAaHOBOK
norpe6uTtesed» U «[IpaBUJ TeXHUKU 06€30MACHOCTH NPHU 3KCIJIyaTaLlUU 3J1€KTPOYCTaHOBOK
NOTpebUuTeen».

4.2 Jlna paboTbl peryJjsiTopa HUCIOJIb3YeTCs ONacHoe JJis >KU3HU HanpsbkeHue. [lpu
YCTAHOBKE peryJisiTopa Ha 06'bEKTE, A TaKXKe MPU YCTPAaHEHUH HEUCIPABHOCTEN U TEXHUYECKOM
06C/Iy’>KMBaHUHU HEOOXO0JUMO OTK/IOYUTD PETYIATOP U NMOJKII0YaeMble yCTPOUCTBA OT CETH.

4.3 He ponyckaeTcs nomnaZjlaHve BJIalM HAa KOHTAKThl KJIEMMHUKOB U BHYTPEHHIOK 4acThb
mwkada. 3anpelnjaeTcsa UCNOJIb30BaHUE PETryJsATOpa B arpeCcCUBHBIX Cpejax C CoZepKaHHWeM B
atMocdepe KUCIOT, lies104el, Maces U T. II.

4.4 Tloakyiro4veHUe, peryJUpoBKa M TexXHUYecKoe OOCAy>KUBaHHE pPEeryJssTopa JOJDKHBI
MPOU3BOJAUTHCA TOJIBKO KBAaJUQUIMPOBAHHBIMHU CHELUAJUCTAMH, U3YYUBUIMMH HACTOsIee
PYKOBO/ZCTBO MO 3KCIJIyaTalUH.

4.5 Tlpu oskcmayaTalMud W TEXHUYECKOM OOCIYKMBAaHUM HEOOX0AUMO COOJ0AATh
Tpe6oBaHusA «[IpaBU/J TeXHMYECKOM 3KCIJyaTalldh 3JIEKTPOYCTAHOBOK IOTpebUTesNel» U
«[IpaBUJ TEXHUKH 6€30MaCHOCTH NMPU 3KCIIYaTalUU 3JIEKTPOYCTAHOBOK MOTPEOUTEEN».

4.6 /151 3aliUThI 06CIYKUBAIOLEr0 MepCOHaIa PeryasTop A0/HKeH ObITh 3a3€MJIEH.

4.7 Pery1iTop He MOKeT ObITh MCIOJIb30BaH KaK pa3’beJUHUTE/Ib LieNU UJIU U30JIMpYlolee
YCTPOUCTBO.

4.8 Ecnv cayyailHasg moJiadya HampsiKeHUe Ha HarpyskKy NpejCcTaBJseT ONacHOCTb JJs
NepcoHasla UM 000pPY/I0BaHUSI, TO PETYJISATOP HEOOXOAMMO MOJKJIKYATh Yepe3 MpepbiBATEb,

HampuMep, KOHTAKTOP, YIIpaBJsieMblid BHELIHEN CUCTEMOM 6€30MaCcHOCTH.

4.9 He fonyckaeTcs paboTa yCTPONCTBA C KOHJEHCAaTOPHOM HAarpy3KOM, MOAK/IIOUEHHON K
BBIXOZY.
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4.10 PaboTra peryssaTopa CONpPOBOXJAETCS BblJeJleHHWEM Temsa. /il npefoTBpalleHus
neperpeBa, BbIX0/]a U3 CTPOsI U peJ0TBpalleHUs NoXKapa He06X0AMMO:

A) ycTaHaBJIMBATb PEryJsATOP Ha HEFOPIYYI0 TOBEPXHOCTh;

B) HeonmycTUMO yCTaHaB/IMBATb PETY/SATOP B IJIOXO BEHTUJIMPYEMBIX MeCTax U MecCTax C
BBICOKOU TeMIIeEpaTypOr OKPY>Kalolller Cpe/ibl;

B) npu ycTaHOBKe Heo6x0aUMO obecnieyuTh He MeHee 100 MM CBOO6OHOTO MPOCTPAHCTBA
10 IePUMEeTPY peryJsaTopa.

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

5.2 [Ipok/aAbIBalOTCS JIMHUHU CBSI3H, IpeJjHa3HauYeHHble COeIMHEHUs C MUTALEN ceThblo,
Harpy3Kou, yCTPOMCTBAMU yIpaBJIEHUS.

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

54 llenu A/ moJayd CHUTHAJIOB YIpaBJieHUS CJeAyeT BbINOJHATb BUTBIMU IapaMH
NpOBOJOB cedyeHHeM He MeHee 0,22 MMZ ¢ HenoCpeACTBEHHBIM HX MNOJKJKYEHUEM K
YHPaBJSIOLUM KJIeMMaM JJis KaXJ0ro CUTHasia OT/IeJIbHO.

5.5 Ilpy MOHTa)Xe NPOBOJOB HEOOXOAWMO O6ECHeYUTb HX HAAEXKHBIA KOHTAKT C
KJIEMMHUKOM pEryJsATOpa, [Jsl 4Yero peKOMEHJyeTCs HX KOHIbl TUIATeJbHO 3a4YUCTUTb U
00JIYAUTDH UM ONPECcCOBATh B CTAHTAPTHble HAKOHEYHUKH, THJIb3bl, KIeMMbl. [lofcoeanHeHe
NPOBO/IOB OCYIE€CTBJISIETCS MO, BUHT.

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

5.5 Tlogk/aoyeHWe BHEUIHUX ILened K YCTPOWCTBY  MNPOU3BOJAUTCA IO CXeMaM,
NpHBeleHHBIM B [IpuoxkeHuu A.

5.6 [Ipu BbINOJIHEHUHU MOHTXXKHBIX pa60T HEO6XOJUMO MPUMEHSATb TOJbKO CTaHJAAPTHBIN
MCIPAaBHBIA HHCTPYMEHT.

6. [lepBOe BK/IIOYEHME.

6.1 [lepe mepBbIM BK/IIOYEHHEM HEOOXOUMO BBINIOJHUTD CleAyIolie e UCTBUS:

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

Be3 mnoak/aO4YeHHONW HarpysKd HEBO3MOXKHO CcJeJlaTb BbIBOJ O MPaBUJIbHOW WU
HelpaBUJILHOU paboTe peryJsTopa.

B)y6enuTbcs B MPaBUJIBHOCTU NOJKJIYEHHS BHEIIHUX Lieledl MUTAHUS U yIpaBJeHus,
3a3eMJIEHUS], OTCYTCTBUM KOPOTKOI'0 3aMbIKaHHUS HAa BbIXOJE;

B) mojaTh HampsiKeHHWe Ha PeryJsTop, MpU 3TOM BCe CBETOAMO/Ibl HA NepeaHel MaHeau
mkada A0KHbI KPATKOBPEMEHHO 3aTOPEThCS U MOTAaCHYTh, Ha Aucijiee B TeueHue 10 ceKyH[
JIOJDKHA 0TOOPA3UTbCA HAAINMCh TEKYIIeH MOJie/ld pPeryJsTopa U BK/IOYAIOTCS BEHTUJISTOPDI
oxJaxaeHus. [lanee Ha Aucniee 0To6pasuTbcsd HaANUCh ‘[OTOBHOCTH” U TeKyllee 3HaYEHUE
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CUrHaJla 33JlaHusi( HampsKeHHUs WM MoILHOCTH, Hanpumep U3=57%, ). 3To o3HayaeT, 4YTO
peryJiiTop roToB K paboTe ¥ IPOrpaMMHUpPOBAHUIO.

6.2 [lo yMo/lYaHUIO, PETYJATOP UMeeT HAaCTPOUWKM: ynpaBjieHUe pa3aMu - COBMECTHOE,
nojiaya KoMaH/ bl “Pa6oTa” ocyIiecTBASETCI MECTHO TYMOJIEpOM C JIUIeBOM MaHe U, BbIXOJHOE
HampspDKeHUe peryaupyercs GasoBbIM MeTOJOM, CUTHaJ 33JlaHUSl T0JIaeTCs BCTPOEHHBIM
nepeMeHHbIM pe3ucTtopoM. I[lepeBeguTte TymbGsep “Pabora ¢A” B mnosoxkeHue “Bka” u
IPOKPYTUTE PY4YKy NepeMeHHOro pesucropa “Ymp. A” OoT OJHOro KpalHero IMOJIOXKEHUS [0
Jipyroro. Yoenutecb NpU 3TOM, YTO Ha MNOJAK/IIOYEHHOW Harpyske( JiamMnax HakKaJMBaHHUSA)
M3MeHseTCsl Hallps>KeHUe B MpeJiesiaX OT HyJIsl 10 IOJIHOT'O CeTeBOTO.

7. I[IporpaMmMHupoOBaHue.
7.1 BXxoZ B pexXuM NporpaMMUpPOBaHUS.

[IlporpaMMupoBaHHe W NPOCMOTP 3HAYE€HUH YCTABOK OCYLIECTBJSETCI B peXHMe
“IIlporpammupoBaHue”. YTOObl BOWTH B 3TOT pEXUM, HeobxoauMo B pexume ‘['oToBHOCTB”
KpPaTKOBPeMEHHO Ha)kaTb KHONKY “IIporp”, npu 3TOM Ha JUcIljiee KPaTKOBPEMEHHO NOSIBUTCS
Haanuch “[IporpamMmmupoBaHue”, Mocje 4Yero B MEPBOM CTPOKE HHAMKATOpPA OTOOpasuTCA
Ha3BaHHe NepBON QYHKLMHU:

FO ynp. haszamu

[ToBTOpHOE HaxkaTHe KHONKHU “[Iporp” mpuBezeT K BO3BpaTy B pexXUM “'0TOBHOCTB”

7.2 Bbib6op GyHKIUM.
Haxkumasa kHonku “>” n”<” B pexxume “IIporpaMmMupoBaHre”0CyIIECTBISETCS MEPEXo], OT
OZJHOM HAaCTPOMKH K JPYTOH.

7.3 [IpocMoOTp ¥ U3MeHeHHe 3HAaYeHUSA QYHKIHUH.

Bbi6bpaB ¢yHKIMIO, 3HaueHHe KOTOpPOM TpebyeTcds NpPOCMOTPETb WJIW H3MEHHUTD,
KpPaTKOBPEMEHHO HaXKMUTE KHONKY “@”, mpu 3TOM BO BTOPOM CTPOKEe UHJUKATOpa OTOOPa3UTCs
TeKylllee 3HaueHHe QyHKIMH, HalpuMep:

FO ynp. ®aszamu
O - coBmecTHoe

M3MeHUTDh 3HauyeHHe QYHKIIMU MOXKHO, HOXKMMasi KHOMIKU “>" 1 “<”,

i Toro, 4ToObBl COXPAaHUTh BbIOpAaHHOEe 3HAaueHUEe (PYHKLUH, HYKHO KPAaTKOBPEMEHHO
HaXkaTb KHONKy “@”, mpu 3TOM Ha [JAuCIJiee KpPaTKOBPEMEHHO OTOOpasuTcs HaJIUCh
“CoxpaHeHO0”, 4YTO TOBOPHUT 00 YCHNENIHOW 3anucyd 3HauyeHUs] QYHKIMU B MaMATh YCTPOMCTBA.
Jlajiee Ha UHAMKATOpPe BHOBb OTOOPA3UTCS Ha3BaHUeE TeKylleld QyHKIUU U CTAHET BO3MOXHbIM
HaBUTaLUs N0 QyHKIHUAM.

Ecnu ke BblOpaHHOe 3HaYeHUe (QYHKIUM COXPAHSATb He TPeOyeTcs, HaXKMUTE KHOIKY
“IIporp.” TekCT BO BTOPOM CTPOKEe UHAMKATOpPA UCYE3HET, a 3HaUeHHe QYHKIIMU HE COXPAHUTCS,
B YeM JIerKo y6eJUTbCs, NOBTOPHO NMPOCMOTPeB 3HaYeHHe QYHKLHUM, [IJI Yero ONATb HYXKHO
HaXKaTb KHOMNKY “®”.

23



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

7.4 OyHKIMY U UX 3HAUYEHHS.
[IporpamMupyeMble GYHKIMY peryJsaTopa nepeyucsaeHsl B Tabauue 7.1.
Tab6siuna 7.1 [IporpaMmMupyeMbie GYHKLUHU

PdyH- Hagnuch Ha Onucanue
KIysi | MHAMKaTOpe
dyukinuu FO-F8 aABasi10TCA 06LIMMM AJ151 BCEX PEXXHMOB
OnpejnensieT cnocob ynpasjeHUs gpa3zaMu: COBMECTHOE WJIM pa3/ieJibHOe
3HaueHUe Hagnuch [TosicHeHuMe
FO ynp. dazamMu
0 COBMECTHOE CoBMecTHOe ynpaBJieHHe ¢pazamu
1 pasjiesibHOe PazjiesibHOE ynipaBJieHde ¢pazamu
OmnpenenisieT crnoco6 ymnpaBJeHHUs: KoMmaHJa “Pa6Gora” 1mojaeTcd MeCTHO HJIH
JUCTAHITUOHHO
3HaueHHe Hagnucoh [TosicHeHue
F1 Cr0co6 ymp. 0 TyMBaep KoMmaHpa "FaGOTa””HOAaeTCH nepelio,qotfl PYKOSITKH
TyMOJepa “PaboTa” B mosiokeHue “Bra
KoMmana “Pa6oTa” mojjaeTcs myTeM 3aMbIKaHHUs KJIEMM
1 JYCTAHIMOHHO o
6 1 7 KJIeMMHOU K0J10/iKH X1 mJaThl yripaBJieHUs
2 modbus KoMmanjia “PaboTa” nojaetcs no untepodeiicy RS-485
OnpejiesisieT CUTHAJ yIpaBJIeHUsI BBIXOJAHBIM HaNpsKeEHUEM
3HavyeHue Hagnuch IlosicHeHue
CurHas 3ajaHUs] U3MEHSAETCS HAXKaTHEeM KHOMOK “>”" U

0 KHOINKU = “ »

HaxkaTue “>” yBeJIMYMBaeT BbIXO/[HOE HATIPSXKEHUE
HakaTue “<” yMeHbIIaeT BbIXOJHOE HANIPSKEHHE
CurHan 3aJjlaHusi U3MEHSIETC MOBOPOTOM PYYKH
nepeMeHHOr0 pe3uCTOopa, pa3MelleHHOr0 Ha JINIEBOU

1 BCTP.PE3UCTOP | MaHEJHU. [Tosio>keHUE “Mun” COOTBETCTBYET

F2 CUTHaJ ymp. MMHHMMaJIbHOM BeJIMYMHe 33JjaHus, NoJ0xeHne “Makc”
- MaKCHMaJIbHOH BeJIMUMHE 33/JaHHUSL.
CurHas 3a/laHus NMOJIaeTCs BHELIHUM HanpspkeHueM 0-

2 0.10B

10 B
3 0.20 MA CurHaJ 3ailaHud nojilaeTcsd TOKOM ynpanJjeHus 0-20 MA
4 4..20 MA CurHaJi 3a/laHus 0JlaeTCsd TOKOM ynpaBJieHus 4-20 MA
CurHan 3afaHusl MOJAETCSl BHELUIHUM IepeMeHHbIM
5 pHett. pPe3uCTOpOM. PekomeHyeMoe 3HaueHHe
pe3ucTop
CONpOTUBJIeHHUS 3TOro peaucropa 1..10 kOm
6 modbus CurHaJsi 3a/laHus1 noJlaetcs no untepdeiicy RS-485
OnpefensieT NOBeAEHUE PeryJisITOpa MOC/€e MPONAKU HANPSHKEHUST CUJIOBOM CETH WJIU
BCIIOMOTaTeJIbHOTO HAaNpsKeHUs B pexkuMe “PadoTa”
3HaueHHe Hapnucek [TosicHeHue
Eciv mpoBan HanpspkeHUs JIIMJICS MeHee 2 CeK —
BBIXOJIHOE HAIpsHKEHWE CKAavyKOM BO3BpalllaeTcs Ha

0 BKJIIOUEHO NpeXHUU yPOBEHb.

Eciv mpoBasn HanpsbkeHus JJiuica 6GoJjiee 2 cek -

F3 aBT.BKJI IPOUCXOJUT ABTOMAaTHYECKOE MOBTOPHOE BKJIKYEHHE.
Eciyv mpoBan HanpspkeHUs [JJIMJICST MeHee 2 CeK —
BBIXOJIHOE HAIpsHKEHHE CKAavyKOM BO3BpalllaeTcs Ha
NpeXHUH ypOBEHb.

1 oTkJoyeHo | Ecium mpoBan HanpsbkeHus Juiwicad 6GoJjiee 2 cek -
aBTOMAaTHYECKUH I[epe3anycKk He MPOUCXOAUT; YTOObI
nepedTu B pexkuM ‘PaboTa” HY)XHO MoAaTb KOMaHAY
“Cton”, mocJie 4yero noJilaTb BHOBb KoMaHAy “PaboTta”

F4 1-e pene OnpepesisieT ycjoBHe cpabaThiBaHUs 1-ro MpOrpaMMUPYEMOro peJjie
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3HaueHHUe Hapnuce [TosicHeHue
0 OTKJIIOYeHO | Pesie HeaKTHMBHO BO BCeX pexUMax paboThl
1 CUTHaJ CpabaTbIBaHME peJie MPOUCXOAUT IIPH IePeX0/ie B PEXKUM
'OTOB “IT'oToBHOCTB”
2 CUTHAJI CpabaTbiBaHUE peJie IPOUCXOAUT MPU NEPEX0/ie B PEXUM
PABOTA “PaboTa”
3 CUTHaJ CpabaTbIBaHME peJie MPOUCXOAUT IIPH IePeX0/ie B PEXKUM
ABAPHUA “ABapus”
OnpefesisieT yc0BHe cpabaThIBaHUS 2-T'0 IPOTPAaMMUPYEMOrO peJsie
3HaueHHe Hapnucek [TosicHeHue
0 OTKJIIOUeHO | Pesie HeakTHMBHO BO BCeX pexuMax paboThl
1 CUTHaJ CpabaTbIBaHME peJie MPOUCXOAUT IIPH IePEeX0/ie B PEKUM
F5 2-e pesne '0OTOB “T'oToBHOCTB”
2 CUTHAJI CpabaTbiBaHUE peJie IPOUCXOAUT MIPU NEePeX0/ie B PEXUM
PABOTA “PaboTa”
3 CUTHAJI CpabaTbiBaHUE peJie IPOUCXOAUT MIPU NEePeX0/ie B PEXUM
ABAPHUA “ABapus”
OnpesiesisieT yCJI0BHE CpabaThIBaHUS 3-T'0 IPOTPaMMHPYEMOr0 peJie
3HaueHHe Hapnuce [TosicHeHue
0 OTKJIIOYeHO | Pesie HeaKTHMBHO BO BCeX pexuMax paboThl
1 CUTHAJI CpabaTbiBaHUE peJie IPOUCXOAUT MIPU NEPEX0/ie B PEXUM
F6 3-e pesne '0OTOB “ToToBHOCTB”
2 CUTHaJ CpabaTbIBaHME peJie MPOUCXOAUT IIPH IePeX0/ie B PEXKUM
PABOTA “PaboTa”
3 CUTHAJI CpabaTbiBaHUE peJie IPOUCXOAUT MIPU NEePeX0/ie B PEXUM
ABAPUA “ABapus”
OnpepensieT MeTOJ, peryJIMpoOBaHHUs BbIXOJHOTO HANPSXKEH U
3HavyeHue Hapnuce [losicHeHue
F7 METOJ, per. > =
0 da3oBbId ®a30BbIl MeTO/| pETYJIUPOBAHUS
1 np.nepuoj, MeTo/ peryJiipoBaHUsi IPONYCKOM NEPUOJOB
3afaeTcd XapakKTep Harpy3Ku — akTUBHAsl UJIM aKTUBHO-UHAYKTUBHAs.
3HavyeHue Hapgnuce [TosicHeHue
0 aKTUBHasi AkTtuBHas Harpyska( cos ¢u >0,9)
F8 HArpy3Ka 1 aKTUBHO-UH/I. | aKTUBHO-UH/I[yKTUBHAas. PeKoMeH/lyeTcsl HCINOJIb30BaTh

JUis Harpy3ku ¢ cos ¢u<0,8 npu $pa3oBoM ynpaBieHUH(
F7=0) wu pna Harpyskd, TNOJKJIIOYEHHOH 4Yepe3
TpaHcdopMaTop, TNpH yIpaBJeHUHu IPONYyCKOM
nepuogoB( F7=1)

dyukuuu F11-F28 geiicTByIOT Npu cOBMeCcTHOM ynpas/jieHuu ¢pasamu( ynknus F0=0)

dyukuuu F11-F22 peiicTBYIOT pu ¢pa3zoBoM MeToe peryaupoBanusi( yuknusa F7=0)

BpeMH I[JTaBHOT'O0 BbIXOJla HAINIPAMXEHHA Ha 3aﬂaHHbIﬁ YPOBEHB. I[[I/IEII'IEBIBOH 3HAYEeHUH

F11 IJIaBH. YCK
Y ¢yHkuuu ot 0 1o 25 cek c marom 0,1 cek
BpeMs M/1aBHOrO CHWXXKEHUS HANpPSDKEHUS [0 MUHUMaJAbHOTO 3HaueHUd. /luamasoH
F12 IIJIABH. BBIKJI. .
3HaveHUH PyHKIuM ot 0 1o 25 cek c marom 0,1 cek
OmnpezenisieT 3aKOH M3MEHEHU BBIXOJHBIX HAaNPSXKEHUSA U MOIIHOCTH B 3aBUCHMOCTHU
OT yHpaBJISIOIEro cUrHasa(mpu ycJ0BUU, UTO HaMNpsHKEHUE CETH CUHYCOUJAAJIBHO, a
Harpyska JInHelHa)
3HavyeHHe Hagnuch [losicHeHue
F14 | per. BeanuuHa
0 U BeixofHOe HampspkeHue MpsIMO NPONOPLHUOHAJBHO
CUTHaJy yIpaBJieHUs
1 p BbIXo/1Hasi MOI[HOCTb MPSAIMO NPOMOPIMOHATBHO CUTHAY

yHpaBJIeHHUsI
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F15

HHWXXH.IIpeaes

MuyHMMa/bHOE 3HaUYeHUeE CUTHaJIA 33/iaHus B %. /luanasoH 3HayeHuil ¢yukuuu ot 0%
710 100%, HO He 6oJiee 3HaUYeHUsA yHKIUK F16. luckpetrHocTs 0,1%

F16

BEpPX. Ipejet

MakcuMa/IbHOe 3HaYeHHe CUrHaJia 3aJjaHus B %. /luana3oH 3HavyeHu# ¢yHKIuU ot 0%
710 100%, Ho He MeHee 3HaYeHUsd PyHKUMH F15. JluckpetHoctb 0,1%

F17

pexum

YHpaBﬂe}me TOKOM Harpys3KH. (DYHKU,I/IH BK/IlOHYaeT HJIM OTKJ/IIOYAde€T PEeXHUuM
OrpaHHUYEeHHA TOKa N CTa6I/IJII/133LlI/II/I TOKa.

3HavyeHUe Hagnucek [losicHeHue

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

OTKJIIOYE€HDbI

TOKa
0 OTKJI

1 OrpaHHU4Y€EHHE BxutoyeH PEXHUM OrpPaHUYECHHUA TOKA

2 ctabuau3anusi | BKI4yeH pexxyuM cTabuan3aluu ToKa

dyukuua F18 peiicrByloT npu dazoBoM Mmeroge perysaupoBaHuA( ¢yHkuua F7=0) npu coBMeCTHOM U

pa3ge

JIbHOM yIpaBjieHuM ¢paszaMmu

(DYHKHI/IH onpegesdeT CKOpoCTb M TOYHOCTb CTa6I/IJII/ISaI_U/II/I HJIKM OTpaHUYEHHUA

0 MepsieHHass | MepJsieHHasi cTabU/M3alLus, BbICOKasg TOUHOCTh
F18 | crabunsamus 1 cpefHss CpepHsAd cTabuansalus, cpefHsisi TOYHOCTh
2 obicTpas BbicTpas cTabuin3anms, HU3Kas TOYHOCTb
3 6 Kas BoicTpass mnpu 6GOJBLIMX OTKJOHEHUAX OT YCTaBKH,
MeJiJIeHHas IpY MaJIbIX OTK/JIOHEHUAX
F21 u. ipegen | OnpefenseT MUHMMaJlbHOE 3HaYyeHUe TOKa B Harpy3Ke B pexUMe CTabUIM3aLuu TOKa.
3HaueHUe QYHKIIMHY HE MOXKET NPEBbICUTh 3HaYeHUe QyHKIU F22
OnpegenseT MakCMMa/lbHOe 3HaYe€HUe TOKA B HAarpy3Ke B pe)XXMMe OTpPaHUYeHHUs TOKa
F22 B. ipege | WM CTabWJIM3alUM TOKAa. 3HayeHHe QYHKIMM He MOXKeT NpPEeBBICUTb HOMHHAJbHBIN

TOK pPeryJisiTopa U He MOXeT ObITh MeHbllle 3HaueHUs1 QyHKuuu F21

®yuknuu F26-F28 neiiCTBYIOT IpHU peryJavpoBaHus METOJ0M nponycka nepuogoB( ynkuus F7=1)

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

F26 WKJIL per.
I p 1o 10 cek c marom 1 cek
F27 | mmkmmpesen MuHuMasbHOE 3HaYeHHe CUTHasa 3aAaHus B %. /luanaszoH 3HavyeHUN GyHKuuu ot 0%
P 710 100%, Ho He 6oJiee 3HaueHUs1 dyHkiuu F28. luckpetHocTs 0,5%
F28 Bepx.Ipesien MakcuMasibHOe 3HaueHHe CUTHaJla 3aaHud B %. /lnana3oH 3HaueHUH pyHKuUU oT 0%

J10 100%, Ho He MeHee 3HaYeHUs yHkuuu F27. JuckpetHocTb 0,5%

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

dyuknuu F31-F48 pelicTBuTe/IbHBI AJI1 KAHAJIA peryJiMmpoBaHus A

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

F31

IJ1. ycK A

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

F32

1. BBIKJI. GA

BpeMsi IJIaBHOTO CHWMKEHUSI HANpPsDKEHUs O MUHUMAJbHOrO 3HaueHMs. /lMama3oH
3HayeHud PpyHkiuu ot 0 1o 25 cek c marom 0,1 cek

F34

per. Beand. GpA

OnpejnesnsieT 3aKOH U3MeHEHUST BbIXOJ[HbIX HAMPSHKEHUS U MOIIHOCTU B 3aBUCUMOCTHU
OT ympaBJisiouiero curuaia(npu ycaoBHM, YTO HANPSKEHHWE CeTH CHUHYCOW/JAIBHO, a
Harpyska JIMHelHa)

3HayeHHe Hagnuchb [TosicHeHuMe

BbixoiHOE HamNpshKeHWe MpPsIMO
CUTHaJy yIpaBJEeHHUsI

0 U MPpONOPUHUOHAJIbHO

BbIX0oHast MOIHOCTb NPSAMO NPONOPLMOHAIBHO CUTHATY
yIpaBJIeHUsI

1 P

F35

H. ipejien GA

MuyHMMa/bHOE 3HaUYeHUeE CUTHaJIA 33/iaHus B %. /luanasoH 3HayeHuil ¢yukuuu ot 0%
710 100%, HO He 6oJiee 3HaUYeHUsA GyHKIUK F36. JuckpetrHocTs 0,1%

F36

B. mpeaea A

MakcuMasibHOe 3HaYeHHe CUrHaJia 3aJjaHus B %. /luana3oH 3HaveHu# ¢yHKIuU ot 0%
710 100%, Ho He MeHee 3HaYeHUsd PyHKUMHU F35. JluckperHocts 0,1%

F37

pexxuM oA

YHpaBﬂe}me TOKOM Harpys3KH. (DYHKU,I/IH BK/IlOHYaeT HJIM OTKJ/JIHYdeT PEeXxnuM
OrpaHHUYEeHHAd TOKa UJIH CTa6I/IJII/133LlI/II/I TOKa.

3HadeHUe | Hagnuce | IlosgcHenue
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0 OTKIL PexxMMbl OTpaHWYeHHUs WM CTabWUJIM3AIMM  TOKa
OTKJIIOYEHBI

1 orpaHuMYeHHe | BKJIIOUeH peXXuM OrpaHUYeHHsT TOKa

2 cTabuynzanus | BKiaoyeH pe)XXUM CTaOUJ/IM3allMy TOKA

OHpeﬂeJIHET MWHHUMAJIbHOE 3HAa4Y€HHE TOKa B HAIrpy3Ke B peKuMe CTa6I/IJII/IBaU,I/II/I TOKa.

F41 | H.npenenl pA
el ¢ 3HaueHUe QYHKIIMHY He MOXKET NPEBbICUTh 3HaYeHUe yHKIUU F42
OnpegensgeT MakCMMa/lbHOe 3HaYeHUe TOKA B HAarpy3kKe B pe)XMMe OTpaHUYeHUs TOKa
F42 | B.upegenl A | mam crabuausanuu Toka. 3HayeHHe QYHKIMM He MOXKeT NPEeBBICUTb HOMHHAJIbHBIN

TOK pPeryJisiTopa U He MOXeT ObITh MeHbllle 3HaueHUs1 QyHKuuM F41

®ynknuu F46-F48 neiCTBYIOT IpU pery/JaMpoBaHUus METOA0M nponycka nepuosoB( ynkuus F7=1) aisa

KaHaJIa peryJiupoBaHus A

OnpepnensieT BpeMsi OHOTO I[MKJIA pery/JupoBaHus. /luanasoH 3Ha4eHU QyHKIUHU oT 1

F46 | muka. per. ¢A 10 10 cek c marom 1 cek
F47 H. ipesen bA MuyHMMa/bHOE 3HaUYeHUE CUTHaJA 33/iaHus B %. [luanasoH 3HayeHuil ¢yukuuu ot 0%
710 100%, Ho He 6oJiee 3HaueHUs1 yHkiuu F48. luckpetrHocts 0,5%
F48 | B.npesen bA MakcuMasnibHOe 3HaUYeHHe cUTrHasia 33/1aHus B %. /luana3oH 3HaueHu pyHkunu ot 0%
J10 100%, HO He MeHee 3HaYeHUs yHkuuu F47. JuckpetHocTb 0,5%
dyukuuu F51-F68 aelicTBUTEe/IbHBI AJI KaHaJIa peryJiupoBaHus B

®ynknuu F51-F56 aeicTBYIOT pu ¢a30BOM MeTo/e AJisl KaHaJ1a peryjaupoBanusa B( ¢yuknus F7=0)

F51

1. nyck ¢B

BpeMs maBHOTr'O BbIXOJ]a HANpsDKEHHUs1 HA 3aJlaHHbIM ypoBeHb. /[Mana3oH 3HaYeHUU
¢yHknuu ot 0 1o 25 cek ¢ marom 0,1 cek

F52

ILJI. BBIKJI. B

BpeMsa N/IaBHOTO CHMXKEHHS HaANpsDKEHUs [0 MHUHUMAJbHOrO 3HaueHMs. /lMamna3oH
3HayeHUM PyHkiuu ot 0 1o 25 cek c marom 0,1 cek

F54

per. Besind. B

OnpejnensieT 3aKOH M3MeHEHUST BbIXOJ[HbIX HAMPSHKEHUS U MOIIHOCTU B 3aBUCUMOCTHU
OT ympaBJisiouiero curuaja(npyu ycaoBUM, YTO HANPSDKEHHWE CeTH CHUHYCOWJAIBHO, a
Harpyska JIMHelHa)

3HavyeHUe Hagnuch [TosicHeHue

BbIxo/iHOe  HampspKeHHe MPSIMO
CUTHAJIy yIpaBJeHus

0 U MPpONOPUHOHAJIbHO

BbixoiHAs MOLIHOCTD MPSIMO NPONOPLHUOHAIBHO CUTHAIY
yHpaBJeHHUsI

1 P

F55

H. npejiena ¢B

MuyHMMa/lbHOE 3HaUYeHUe CUTHaJIA 33/iaHus B %. [luanasoH 3HayeHuil ¢yukuuu ot 0%
710 100%, Ho He 6oJiee 3HaueHUs1 dyHkiuu F56. luckpetrHocts 0,1%

F56

B. mpesen B

MakcuMasibHOe 3HaUYeHUe CMrHasla 3a/jaHus B %. /luana3oH 3HayeHui ¢pyHkuuu ot 0%
10 100%, Ho He MeHee 3HaYeHUsd PyHKIMHU F55. JluckperHocts 0,1%

F57

pexxum ¢B

YHpaBIIeHI/Ie TOKOM HArpy3KH. qDYHKL[I/IFI BKJ/JIIOYa€T WJIM OTK/IIHYadeT pPEXUM
OrpaHHUY€eHHAd TOKa UJIH CTa6I/IJII/133LlI/II/I TOKa.

3HayeHHe Hagnucek [TosicHeHue

PexxuMbl OTpaHHUYE€HHd  HJIHU CTa6I/IJII/IBaLII/II/I TOKa

OTKJIIOYE€HBbI

0 OTKJI

1 OI'PaHHUYEHHE BrutoueH PEXHM OTpPAHHUYEHHUA TOKA

2 ctabuau3anus | BkaodyeH pexxuM cTabuan3aluu ToKa

F61

H. npefen [ ¢B

OnpejnesnsieT MUHMMaJIbHOEe 3HAYE€HHE TOKA B HAarpy3Ke B peXUMe CTabUIM3alMu TOKA.
3HayeHue QYHKIMU He MOXKET IPEBBICUTh 3HaYeHUue pyHKUunHu F62

F62

B. ipefen [ B

OnpepesnsieT MaKCMMaJlbHOe 3HaYeHMe TOKa B Harpyske B pe)KMMe OrpaHUYeHMs TOKa
WM CTabWIM3alUM TOKa. 3HayeHHe PYHKIUK He MOXET NMPEBBICUTb HOMHUHAIbHBIN
TOK peryJisiTopa U He MOXeT ObITh MeHbllle 3HaueHUs1 QyHKuMuM F61

®yunknuu F66-F68 neiCTBYIOT IPU peryJaMpoBaHUus METOA0M nponycka nepuosoB( ynkuus F7=1) aisa

KaHaJla peryJimpoBaHusi B

F66

UK. per. dB

OmnpezesisieT BpeMs OJHOT'O IIMKJIa peryJIMpoBaHusl. Jluana3oH 3Ha4eHUH QYyHKIUM OT 1
1o 10 cek c marom 1 cek

F67

H. npejiena ¢B

MuyHMMa/bHOE 3HaUYeHUeE CUTHaJA 33/aHus B %. [luanasoH 3HayeHuil pyukuuu ot 0%
710 100%, HO He 6oJiee 3HaYeHUsA GyHKIUK F68. luckpetrHocTh 0,5%
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F68 | B.mpesea dB MakcuMasibHOe 3HaueHHe CUTHaJla 3aaHud B %. /lnana3oH 3HaueHUH pyHKuUU oT 0%
- Ipes J10 100%, Ho He MeHee 3HaYeHUs yHkuuu F67. JuckpetrHocTb 0,5%
dynkuuu F71-F88 peiicTBUTE/IbHBI AJI KaHAJIA peryjarupoBaHus C

®yukuuu F71-F76 aeicTBYIOT Ipu ¢a30BOM MeToJe AJis KaHas1a peryjupoBanusa C( pynkuusa F7=0)

F71

1. nyck ¢pC

BpeMs myiaBHOro BbIXOJ|a HaNpsDKEHUsl HA 33/laHHbIM ypoBeHb. /lMana3oH 3HaYeHUH
¢yHkuuu ot 0 1o 25 cek c marom 0,1 cek

F72

J1. BBIKJI. ¢C

BpeMsi m1aBHOTO CHWKEHHs HAIpsHKEHWs 10 MUHUMa/IbHOrO 3HavyeHWs. /luamasoH
3HayeHUH PpyHKIuM oT 0 1o 25 cek c marom 0,1 cek

F74

OnpefensieT 3aKOH M3MEHEHUST BbIXO/[HbIX HAMPSXKEHUSI U MOILIHOCTA B 3aBUCUMOCTHU
OT yIpaBJsOLIero curHaja(rnpu ycJoBHUM, YTO HaNpPsDKeHHWe CeTH CUHYCOWJAIBHO, a
Harpyska JIMHelHa)

3HavyeHHe Hagnuch [losicHeHue

per. Besnd. $C

BbixogHOe HampspkeHHWe NPSAMO
CUTHAJIy yIpaBJIeHus

0 U MMpoNnMoOpuorOHAJIbBHO

BbixoiHast MOITHOCTH MPSIMO MPONOPLIMOHAIBHO CUTHATY
yHpaBJIeHHUsI

1 P

F75

H. npegena ¢C

MuyHMMa/bHOE 3HaYeHHe CUTrHasla 33JaHus B %. /luanasoH sHadeHud GyHKuu ot 0%
710 100%, Ho He 6oJiee 3HaueHUs1 dyHknuu F76. JuckpetHocTs 0,1%

F76

B. ipejien GpC

MakcuMasibHOe 3HaUYeHUe CMrHasa 3a/jaHus B %. /luana3oH 3HayeHuil ¢pyHkuuu ot 0%
710 100%, Ho He MeHee 3HaueHusd GyHKUMU F75. luckpetHoctb 0,1%

F77

YHpaBIIeHI/Ie TOKOM HArpy3KH. qDYHKL[I/IFI BKJ/JIOYa€T WJIM OTK/IHYaeT pPEXUM
OT'PaHHUYE€HHA TOKA NJIN CTa6I/IJII/ISaLII/II/I TOKA.

3HayeHHe Hagnucek [TosicHeHue

pexxum ¢C

PexxuMbl OTpaHHUYE€HHAd  HJIHU CTa6I/IJII/IBaLII/II/I

OTKJIIOYE€HBbI

TOKa

0 OTKJL

1 OI'PaHHUYECHHE BruitoueH PEXHM OTPAHHUYEHHUA TOKA

2 cTabuynzanus | BkiaoyeH pe)XUM CTaOUJIM3allMy TOKA

F81

H. ipefe [ ¢C

OnpefenseT MUHMMaJlbHOE 3HaYyeHUe TOKa B Harpy3Ke B pexUMe CTabUIM3aLuu TOKa.
3HaueHUe QYHKIIMY He MOXKET NPEBbICUTh 3HaYeHUe QyHKIuU F82

F82

B. mpegen | ¢C

OnpezesnsieT MakCHMa/lbHOe 3HaYEHHeE TOKAa B Harpy3ke B peKMMe OrpaHUYeHHs TOKa
WM CTabWJIM3alUM TOKAa. 3HayeHHe QYHKIMM He MOXKeT NpPEeBBICUTb HOMHHAJbHBIN
TOK pPeryJisiTopa U He MOXeT ObITh MeHbllle 3HaueHUs1 QyHKuuu F81

dynkuuu F86-F88 ne

VCTBYKOT NIPH peryJIMpoOBaHUs METOAOM nponycka nepuoaos( ¢yukuua F7=1) gasa
KaHaJia peryjupoBaHus C

OnpepnensieT BpeMsi OHOTO [[MKJIA peryJinupoBaHus. /luana3oH 3Ha4eHU QyHKIUHU oT 1

F86 UKJIL perT. ¢C
I per. ¢ 1o 10 cek c marom 1 cek
MuHMMasbHOEe 3HaYeHUe CUrHasa 3ajaHus B %. /luanasoH 3HayeHud pyHkuuu ot 0%
F87 | H.mpegen ¢C 0 o
710 100%, Ho He 6oJiee 3HaueHUs1 yHkiuu F88. luckpetrHocTs 0,5%
88 B. pesies bC MakcuMasibHOe 3HaueHHe CUTHaJla 3aaHud B %. /lnana3oH 3HaueHUH pyHKuUU oT 0%
1P J10 100%, Ho He MeHee 3HaYeHUs yHkuuu F87. JuckpetrHoctb 0,5%
@yHKIMA BKJ/AOYAET WA OTKJIIO4YaeT TEeCTUpPOBaHWE Ha HaJW4he Harpysku H
BHYTpPEHHEE KOPOTKOEe 3aMblKaHHWE TUPUCTOPOB
KOHTpPOJIb
Fo1 Har 3HayeHue Hapnuce [losicHeHue
p 0 BKJIIOYEHA 3amuyTa BKJIOYEHa
1 OTKJIDYeHa | 3amuyTa OTKJIKYeHa
@OyHKIUSA BKJIKYAET WKW OTKIIYAeT KOHTPOJIb OTCYTCTBUS WM “cavnaHus paz”
3HayeHUe Hapnuce [TosicHeHuUe
F92 | koHTpoJb a3 A
0 BKJIIOYEHA 3amuTa BKJIKYEHA
1 OTKJI4YeHa | 3aluTa OTKJIKYeHa
@yHKIMA BK/AYaeT WM OTKJKYAeT 3aljUTy OT HECUMMETPUU TOKOB HarpyskKH.
HeakTHBHa npH pas/ieIbHOM yIpaBjieHUH pazaMu
3amuTa
F93 3HayeHUe Hapgnuce [TosicheHue
HECHM. 0 o
0 15% 3auuTa cpabaThIBaeT NMPU HECUMMETPHUU TOKOB Ha 15%
1 25% 3auuTa cpabaThIBaeT NMPU HECUMMETPHUU TOKOB Ha 25%
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2 35% 3auuTa cpabaThIBaeT NMPU HECUMMETPHUHU TOKOB Ha 35%
3 50 % 3auuTa cpabaThIBaeT NMPU HECUMMETPHUU TOKOB Ha 50%
4 OTKJIIOYEHa | 3amuyTa OTK/IKYeHa
3anuck B IaMATb 3aBO/ICKMX HacTpoeK( 3HaYeHUH N0 yMOJYaHUI0)
3HayeHHe Hagnuchb [TosicHeHuMe
0 HeT 3HaueHUsiT BCeX INporpaMMUpyeMblx OQYHKLIUHA He
M3MeHseTcs
Bce  nporpamMmupyemble  GYHKLUMM  NPUHUMAKOT
3aBOJICKHE 3Ha4eHUs. ITH 3Ha4eHUs PaBHBI:
OyHKLMA 3aBojckoe OyHKLMA 3aBojickoe
3HaueHue 3HaueHue
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 | 3aBoj. HacTp. F12 3 cex F66 5 cek
F14 0 F67 0%
1 Jia F15 0% F68 100%
F16 100% F71 5 cek
F17 1 F72 3 cek
F18 1 F74 0
F21 0 F75 0%
F22 [HOM F76 100%
F26 5 cek F77 1
F27 0% F81 0
F28 100% F82 IHOM
F31 5 cek F86 5 cek
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 InoM F99 1
F51 5 cek F100 3
F99 | RS-485 azpec OnpepensieT ajipec ycTporcTBa B ceTu RS-485, 3Hauenus ot 0 o0 247
OnpepesisieT CKOPOCTh Nepesiaul JaHHbIX 1o ceTH RS-485
3HayeHuUe Hapnuce
0 1200 6uT/C
1 2400 6ut/c
2 4800 6uT/c
F100 | RS-485 ckop 3 9600 61/c
4 19200 6uT/cC
5 28800 6uT/c
6 38400 6uT/cC
7 57600 6uTt/c
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8 76800 6uT/c
9 115200 6uTt/c
F102 kI paza A OmnpegnensieT K03QPUIMEHT TNepenadyd IO TOKYy MeEXJAy H3MEPEeHHbIM 3HaueHHEM
F103 kI ¢paza B CUTHaJIA C J]aTYMKa TOKAa U MOKA3aHUSIMU TOKA Ha JHUCILJIee B COOTBETCTBYIOILEN da3e.
F104 kI ¢paza C Ha npeanpusaTuu HU3roTOBUTEJe OOBIYHO BbICTABJEHO 3HaueHWe OJnM3koe Kk 1,00.
JlnamasoH 3HayeHuit ot 0 g0 2,50

8. UHauKanus JaHHBIX Ha JUCILIee

B ta6siuie 8.1 npuBeAeHbl 0TOOpaXkaeMble Ha JIUCILJIee JaHHbIE /15 BCEX PEXKHUMOB.

Pexxum OTobGpakaeMble JJAHHBIE

1-s ctpoka Hagnuce “I'oToBHOCTB”

['oTOBHOCTDB 2-9 cTpoka BesnnuuHa 3ajaroliero curHasa, Hamnpumep, Usz=25%,

P3=45%, I3 = 66 A.

1-a ctpoka Koa dyHKIMM U ee coKpallleHHOe Ha3BaHUeE, HapUMep,
[IporpamMmmupoBaHnue | F2 - curnan ynp.

2-4 CTpOKa 3HA4Y€HHe (l)YHKLU/II/I N KpATKOe€ [I0OACHEHHE

1-51 cTpoka BesiMuKHa 33/1a1011ero CUrHasia

2-9 ctpoka BesunuynHa TokoB mo ¢aszam A, B,

Pabota

napaMeTpa HY»KHO OBTOPHO HAXKaTh KHOMNKY "®”.

paauaTopa, HanpuMep, [a=45 A, Ib=47 A, Ic =46 A, Tp=38 C.

OTob6pakaeMble Ha AUCIJIEe MapaMeTpbl MEPUOAUYECKH MEHSIOTCH.
YTo6Bl mNpocMaTpuBaTh TOJIBKO OJWH BbIOpDAaHHBIM MapaMeTp,
HanpuMep, Tp, HykHO HaxaTb KHonky “®”. Ilpu 3ToM B mpaBoM
BEPXHEM YIJy MNOSABUTCHI Hajnuch ~@®”, 4yTo o3HayaeT QUKCALUIO
TeKyllero napamerpa. I[Ipu 3aToM Ha aucniee 6yZeT oTo6pa)kaTbCs
TOJIBKO BblOpaHHbIA napaMeTp. YToO6bl OTMEHUTh (QUKCALUIO

C u TeMmmnepartypa

ABapus Koz omnb6ku 1 ee HasBaHMe

9. Ucnosib3oBaHue BctpoeHHoro [IU/l-peryasaropa

Jna ucnosnb3oBanua BcTpoeHHoro [IW/l-peryndaropa Ajig peryJMpoBaHUs TeMIlepaTyphl
06'beKTa He0OX0JUMO BbIOpATh CUTrHaJ ynpasieHus 4.20 MA, [/ 4ero Hy>KHO YCTaHOBUTb
3HayeHWe O¢yHKUUU F2, paBHoe 4. B 3TOoM ciaydae aHasoroBblil BbIXOAHOW curHaa [IW/]-
peryJiaTopa CTaHeT YIPaBJIATb BLIXOAHBIM HaNPsXKEHHUEM peryJsaTopa.
Takxe HeobxoauMo npousBecTd KoHoburypupoBaHue I[IU/I-perynsTopa B COOTBETCTBUU C
npuJiaraeMoy TEXHUYEeCKOH JOKyMeHTALUEeN.

10. Bo3mMO:xHble HEMCIIPABHOCTH U CIOCOObI UX YCTPAHEHUS]

Bo3Mo>KHble HEUCIPABHOCTH U CIIOCOOBI UX YCTPaHEHUSs NpUBeZieHbl B Tabune 10.1

Ta6sinia 10.1 Bo3aMoXkHble HEUCITPABHOCTHU U CIIOCOOBI UX YCTPAHEH U

N Omn6KH Haanuce Ha IosicHeHne
WHJUKATOope
Harpyska He noik/iloyeHa UJid KOPOTKOe 3aMblKaHHE BHYTPU TUPUCTOPA.
Bo3mo)kHada NIpyU4vHa JencTBusa
HeT Harpy3ku wiv | Harpyska He TMOJKJK4YeHa WM | YOeIUThCA B [IPaBUJIBHOM
K3 Ttupucropal MOJIKJIDYEHA HEBEPHO MOJAKJIFOYEHUU HAaTPY3KU

HapymeHnue koHTakTa [IpoBepuUTh

KOHTAaKTHbIE

COeAWMHEHUA, NPpHU HCO6XO,£[I/IMOCTI/I
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KOHTAaKTHbIE IMOBEPXHOCTHU
3a4YUCTHUTb, BUHTOBbLIE COE€JHUHEHHUA
MOATAHYTb

O6pbIB MPOBOJOB, 0OPHIB BHYTPHU
Harpysku

[IpoBepHUTH L|€JIOCTHOCTh MPOBOJOB
Y Harpy3KH NyTeM “MPO3BOHKU”

KOpOTKOG 3aMblIKaHHE

THUpHUCTOPA

BHYTPHU

“[lpo3BOHUTL”  TUPUCTOP  MpH
OTK/IIOUEHHOM HaNpsKEHHUU CeTH.
Eciu Tupucrop “3BoHuUTCHA’ -
YCTPOUCTBO HEUCIIPABHO

BHyTpeHHsisi HEUCIPABHOCTD

OTHnpaBUTb B PEMOHT

YcTpoHCTBO He 0OHAPYKUBAET HANIPSKEHUE CETH

Bo3mo)kHadg NIpU4vHa JencTBusa
Hanpsbkenue Ha perynsatop He | Y6eaAUTbCA B NOAKJIOUYeHU N
. MO/IaHO HanpsiKeHus, MpPaBUJIBHOCTHU
Ow?2 HET CUJIOBOU ceTH!
MOJIKJIIYEeHUS
CJIMILIKOM HU3KOe HalpshKeHue Y6eauThcs, 4TO HANPSKEHUE B CETH
6osibiie 190 B
BHYTpeHHsIsl HEUCIPABHOCTh OTnpaBUTb B PEMOHT
Bo BpeMsi paboThl 6bL1 3adUKCHPOBAH NMPOBaJ HANPSKEHUsS MUTAHUS
CHCTEMBbl  yNOpaBJeHWd  WJIM MpOBaJ  CUJIOBOTO  HAMpsKeHUd
JUINTENbHOCTBIO Gosiee 2-X ceKyH/,. JlasbHellllee NOBeeHUE PeryasiTopa
Ow3 Hannppﬂ(;:sgnﬂ' onpefenserca 3HadeHHeM ¢yHkuuu F3. Eciu F3=0, To ycTpolicTBO
’ aBTOMaTU4YecKu mnepeiiiler B pexum “loToBHOCTR”; ecan F3=1, To
peryJsATop BoHAeT B pexuM ‘[0TOBHOCTB” moOcC/je MOJauyu KOMaHJbI
“Cton”
TemnepaTypa oxaaxaroulero paguatopa gocrurJa 80 C.
Bo3Mo:KHasg npuIvHaA JeucTBUsA
HeucnpagseH BEHTUJATOpP | Y6eauThca B HCIIPaBHOCTH
OXJIKAEHUS BEHTUJIATOpA
3acopeHbl BEHTUNALMOHHBIE | [IpouucTUTh BEHTUJISILUOHHbIE
YKaJII03U »KaJII03U OT NbLJIM U Mycopa
Ow4 neperpesn!
PerynsTop pasmelleH B IUJIOXO | YOeqUTbCs, 4YTO  TeMIlepaTypa
BEHTUJIMPYEMOM HWJM KApKOM | OKpY:Kalollero BO3/yXxa He
MecTe npeBbimaer 40 C. YcTaHOBUTH
peryiatop B Apyroe  MecTo,
MPUMEHUTh BHENTHUHN 06/1yB
BHyTpeHHsIs1 HEMCIPaBHOCTh OTnpaBUTH B PEMOHT
[lnater A2 u A5 He o6MeHuBatoTcs | [IpouncTUTH MeXIJIaTHble
HET CBAI3U MEeXIY
Ou5 r1aTamul JIpYT C APYTOM JJaHHBIMU pasbeMbl, ecJIM OLIMOKA He McYe3aeT
— OTIIPaBUTh B PEMOHT
Harpyska He mnoAk/a4eHa WK | Y6eAUTbCS B IPABUJIbHOM
MOJIKJIIDYeHAa HEBEPHO MOJKJIYEHUN Harpy3KHU
HapyireHnne KoHTakKTa [IpoBepUTH KOHTAKTHBIE
coeJIUHeHUs ; TPpU HE0OXOAUMOCTHU
KOHTAaKTHbIE IOBEPXHOCTHU
3a4YUCTUTh, BUHTOBBIE COeJUHEHUS
ow6 HeCUMMeTpHUd NOATAHYTDH
TOKOB! O6pbIB MPOBOJOB, 06pbIB BHYTPH | [IpOBEPUTH 11€JI0CTHOCTH MPOBOJIOB

Harpy3kKu

Y Harpy3KH NyTeM “NPO3BOHKH”

CunbHBIA JucbasnaHc
CONPOTHBJIEHUH HAarpy3kKu

[ToMmepUThL CONPOTUBJIEHUS
Harpy3ox

CunbHbI¥ gucbasaHc a3

OTKJIIOUHUTD 3alUTy

BHyTpeHHss1 HEUCIIPAaBHOCTD

OTKJIIOUUTD 3alllUTy UJIH
OTIPABUTDb B PEMOHT
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KopoTkoe 3aMbikaHHWe Ha BBIXO/ie
perysasitTopa

[Ip03BOHUTH BBIXO/| peryisTopa Ha
Ha/Inure Mex$pa3HOro KOpOTKOIro
3aMbIKaHHA U 3aMbIKaHUA Ha
3eMJII0

ow?7 KopoTkoe CiumkoM 6GoJibliMe MYCKOBbIE | YBeJWYbTe BpeMs MJIaBHOTO NyCKa,
3aMblKaHUe! TOKH YMEHBIINTE BBIXOJHOE
HanpsKeHue, BKIIYUTE PeXKUM
OrpaHHUYeHHUs TOKa
C6o#t HacTpoek cpabaThiBaHus K3 | CBA3aThCs C IPOU3BOAUTEJIEM
BHyTpeHHsisl HEUCIIPABHOCTb OTnpaBUTb B PEMOHT
3HadyeHue TOKa HarpyskH | YMeHBbIIUTb BBIXOJAHOE
IpeBbllIaeT HOMHHAJIBHBIA TOK | HapsHKeHHUE PeryJsaTopa;
ow10 Meperpyaka perysasTopa B TeyeHUe | BKJIIOYUTDb PeXKHUM OTpaHUYeHUs

AJUTEJIbHOI'O BpEMEHH

TOKA; YBEJIUUYUTH COMPOTUBJIEHHE
Harpy3kKu

BHYTpeHHsIsl HEUCIIPABHOCTD

OTnpaBUTh B PEMOHT

HeT omn60ok

PeryssiTop He BocnpHHHUMaeT KoMaHAay “Pa6ota”

Bo3MoxHasg npu4yvHa

JeiicTBusa

Komanga “PaboTa” He mocTymaer
Ha peryJsaTop

[IpoBepUTH MOCTYIJIEHUE KOMaH/bI
pab6oTa Ha KOHTAKTaX KJeMMHHKa
ynpaBJleHUs; ybeauThCA B
HCIIPAaBHOCTHU TyM6JiepoB “PaboTa”

HeBepHo 3amporpaMMHpOBaHa
éyuknusa F1 - BbeIGop cmoco6a
M0/Ia4Y1 KOMaH/bl

[IpocMoTpeTh 3HaueHUe OGYHKLUU
F1; npyu Heo6X0AMMOCTH U3MEHUTb
ee 3HaYeHHe.

BHyTpeHHsisl HEUCIPABHOCTD

OTHnpaBUTb B PEMOHT

HeT omu60ok

3HayeHUe CUrHaJja 3aJldaHUA HE U3BMEHAETCA UJIHU PABHO 0%

Bo3Mo:KHasg npuIvHaA JeucTBUsA
HewncnpaBHOCTB nenei | [IpoBeputs 11eJIOCTHOCTb "
yOpaBJeHUs1 WJIM HX HeBepHoe | MPaBUJIbHOCTb NO/AK/II0YeHUS

MNOAKJIIOYEHHE

1eney ynpaBJieHUs

HeBepHO ycTaHOBJIEHO 3HAa4YeHHE
dyuknuu F2 - BbIGOp HMCTOYHHKA
3a/1aI01IIero CUrHasIa

[IpocMoTpeTh 3HaueHUe OGYHKLHU
F2; npu Heo6X0AMMOCTH U3MEHUTb
ee 3Ha4YeHHe.

HeI/ICHpaBHOCTb KHOIIOK UJIn
BCTPOEHHOTO IMOTEHIUOMETPa,
BHYTPEHHAA HEHCIIPABHOCTb

OTnpaBUTb B PEMOHT

HeT omin60ok

PeryssiTop mnepexoguT B PEXUM

“PaboTa”, cHUrHaJ yIhpaBJeHUs

MPpUCYTCTBYET U HM3MEHAETCA, HAarpy3ka IOJAKJ/IIDY€Hd, HO Ha BbIXOJe

HallpAXXEHHUA HET

Bo3MoxkKHas NpUIYHvHa

JencTBusa

HewncnpaBHBI THPUCTOPEI

[IpoBepuUTH
THPUCTOPOB

HCIIPABHOCTDb

BHyTpeHHsisl HEUCIPABHOCTD

OTHnpaBUTb B PEMOHT

Het omn6ok

Ha HHAWKATOpE HET HaﬂHHCEﬁ, CBETOAHMOAbI HE TOPAT

Bo3mo)kHada NIpyU4YMvHa JencTBusa
He nmnomaHo BcmnoMoraTeJbHOE | BKJIHOUYUTD aBTOMAaT QF2,
nutaHue 220 B MPOBEPUTh HaAJUYHE HANPSKEHUS
220 B Ha koHTaKTax aBToMaTta QF2
Haxxata  kHomka  “ABapuiiHoe | OTXXaTbh KHOIKY
OTKJIIoYeHue”

BHYTpeHHsIsl HEUCIIPABHOCTD

OTnpaBUTh B PEMOHT

HeT omn6ok

[Ipu paboTe

peryJsiTop nepuoudecKu

“3aBMcaeT’, [JaHHble Ha

HHAWKATOpE OOHOBJISIFOTCS HECBOEBPEMEHHO, KOMaHAbl YIIpAaBJIEHHUA
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BOCOIPHUHUMAKTCA C 3al1I03JaHHUEM UJIK HEBEPHO

Bo3Mo:KHasg NIpuIvHaA JeucTBUsA
BcnomorartesibHOe nuTtaHue | [IpoBeprTe ocuuIorpapom
COZlEPXKUT MHOTO noMex; | HaJIMYMe TOMeX U TMpPOBaJOB B
NepyuoAMYecKd B HEM BO3HUKAIOT | BCNIOMOraTeJbHOM  HalpsiKeHUU.
pOBaJIbI HanpsbkeHus | [logaTh BcoMoraTesibHOE NMUTAaHUE
BCJIe/ICTBHME BKJIIOYEHHS JPYroro | oT Apyrou JMHUU
o6opyaoBaHus(

3JIEKTPOJIBUTATEsIEH, CBapOYHbIX
anmnapaToB)

BHYTpeHHsIs1 HEUCIIPABHOCTD

OTnpaBUTh B PEMOHT

HeTt omin6ok

[Ipy nopjade HampspKeHMS Ha DPeryJsAiTOp Ha Harpyske NPUCYTCTBYeT
Hanpsi>KeHue, X0Ts KoMaH/ia “PaboTa” He MoJlaHa, PeTyJsTOpP HAXOIUTCS

B pexkuMe “I'oToBHOCTB”

Bo3Mo)kHada NIpU4YvHa JencTBusa

- KopoTkoe 3ambikaHue BHYTpH | “[Ip03BOHUTL” TUPUCTOP

THUPUCTOPA
HeBepHoe no/K/I04YeHue | YoeauTcs B NPaBUJIbHOCTH
Harpysku NO/IKJII0YEHUS Harpy3KH

BHYTpeHHsIs1 HEUCIIPABHOCTh OTnpaBUTh B PEMOHT

11.

11. TexHu4YecKoe 06C/ayKUBAHUE

1 TexHudeckoe OGC/IyKMBaHHUE PEryJasTOpa MPOU3BOJUTCSA HE pexe OJHOrO pasa B

mecTb MeCALl€eB U BKJIKOYAET B ceos:

A)
B)
B)
r)
)

12,
A)
B)
B)
r)

KOHTPOJIb KpeIllJIeHUs perysTopa

KOHTPOJIb 3JIEKTPUYECKUX COeJUHEHUH, TOATSKKA BUHTOBBIX CO€JIUHEeHHUM.
yAaJieHue NbLIU U TPS3U;

KOHTPOJIb UCTIPABHOCTU BEHTUJIITOPOB;

KOHTPOJIb TEMIIEPATYPHOI'0 PEKUMA PeryasiTopa.

12 MapkupoOBKa peryjsaropa

1 Ha kaxxbli1 peryyisiTop HaHOCSATCA:

Ha3BaHUE PeryasTopa;

0603HaYeHHe NMTAIOIEero HaNpsHXKeH!s U YacTOThI;
noTpebssieMasi MOIIHOCTb;

CTeNeHb 3alUThl KOPIYyCa;

/1) 3aBoAiCKOY HOMeED;
E) rog usrotoBJsieHusl.

13.

14.
JlepeBsH

13 YnakoBKa 6/10Ka
1 YnakoBKa peryisiTopa IpoU3BOAUTCA B KAPTOHHYIO KOPOOKY UJ/IM iepeBsAHHBIMN ALUK.
14 TpaHcnopTUpOBaHHE U XpaHEHUe

1 PerysnaTtop XpaHUTh B 3aKpbIThbIX NOMeLleHUAX B KapTOHHBIX KOPOOKax WJU
HBIX SIIMKaX PU CIeAYIOLUX YCI0BUAX:

A) TeMnepaTypa okpy:karwiero Bosayxa -20..+55 C;
B) oTHOCHTeNbHAs BAAXXHOCTh Bo3/iyxa He 6oJsiee 80 % npu Temnepatype 35 C.
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Bo3ayx B moMellleHUU He JO/KEH COJEpPKaThb MbLIY, IAaPOB KUCJOT U IeJIoYel, a Takxke

ra3osB, BbI3bIBAOIIUX KOPPO3HUIO.

14.2 PeryssgTop B ymaKoBKe TPaHCIOPTUPOBATbH MpU TemiiepaType oT -25 go +55 C u

OTHOCHUTEJIbHOM BJIAQYKHOCTH BO3/yxa He 6oJiee 95 % npu Temnepatype 35 C.

14.3 TpaHcnopTupoBaHUe [OINYCKAaeTCd BCEMHU

TpaHcnopTupoBaHMe  aBUATPAHCIOPTOM  JOKHO  MPOU3BOAUTHCS

repMeTU3UpPOBaHHbIX OTCEKAX.
15 KoMILUIEKTHOCTD

16 T'apaHTHUliHbIE 06513aTE/ILCTBA

3aKpPbITOI'O TpPAHCIIOPTA.
OTaIlJIMBa€MbIX

16.1 T'apaHTUIHBIN CPOK 3KCIJIyaTaluu 12 MecsleB CO AHS NPOJaXKH, PU COOJIIOJAEHUU

II0JIb30BaTeEJ/JIEM YCJTOBI/Iﬁ JKCIUIyaTalluH, TPAHCIIOPTUPOBAHHA, XpPaHEHHUA U MOHTAK4A.

16.2 B ciyyae BbIXOZla pery/asiTopa M3 CTPOS B TedyeHHe TFapaHTUMHOIO0 CpOKa IpH
COGJIIOZIEHUN T0JIb30BaTe/leM YCJOBUM 3KCIUIyaTaldM, TPAHCIOPTHUPOBAHUSA, XpaHEHUA U

MOHTaKa U3TOTOBUTEJIb 00513yeTCs OCYIeCTBUTD €ro 6eClJIaTHbIA PEMOHT WJIM 3aMeHy.
16.3 l'apaHTUliHbIE 06513aTE/IbCTBA U3TOTOBUTEJISI HE JEUCTBYIOT:
e [Ipu MexaHHWYeCKHUX U UHBIX IOBPEX/EHUSAX YCTPOUCTBA 110 BUHE IOTPEOUTENA.

e Ha npegoxpanurenu.

e B ciyyae peMOHTa M KOMIUIEKTAallUM NOTpeOUTe/leM YCTPOHUCTBA CaMOCTOATEJNbHO U Yy

CTOPOHHUX OpraHU3al Ui 6e3 coracoBaHUs C U3TOTOBUTEJIEM.

e B ciyyae u3aMeHeHUs KOHCTPYKLUHM YCTPOUCTBA.

e Ha o6opyzoBaHHe WU €T0 KOMILIEKTYIOLIME, KOTOpPble 3KCIIyaTHPOBAIMCh IPU HAapyLIeHUH
KayecTBa M MouHOCTA 3Hepruu corsacHo ['OCT 13109-97 Ha asekTpocHabGXkeHUeE, B
aBapUMHBIX YCJAOBUAX, UCOBITAJU yAapbl MOJIHUM, MOXAap WJIU [Jpyrue 3KCTpeMaJsbHble

yCJ10BHA.

16.4 PeMOHT U CepBUC, B TOM 4YHUCJe TAPAaHTUUHBIA OCYLIEeCTBJIAETCA Ha NpeANpUATUU

HN3roTOBUTEJIA.

16.5 B ciyyae HE06XOAMMOCTH FrapaHTUUHOIO U NOCTTapaHTUHUHOI0 PEMOHTA MPOAYKLUHU

MOKHO 06paTUThCSA N0 aJipecy, yKkasaHHOMY calTe Komnanuu: https://zvezda-el.ru/
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IIpuinoxxeHue A CxeMbl NOAK/IIOYEHUS

TPM-3-P-N1A-H

o

XT1 1
A «—1] A —
B - B L1
C «—3| C H\‘
>t
XT2 b
N «—{1 N :I L1
2(3) N H\‘
,\H PE
A _
Ra
A
<
XT3 H
Rb 1] LA
—2[ B
3[LC
Rc
QF1
L -—"F—
220B | 4__31:
[nara ynpasnexHus
X4
— HP P1 1
O6Lwwmn P1 2
X1 o 3
1] 3B —HP P2 4
0..10B 0—2| Uynp A —
O6wwmn P2 5
Rper 0(4)..20 MA 0—{3] lymp A ] T35 =
41 Rynp A ——{HP P3 7
0 5| AGND o6 P3 |8
“PaboTa A’ 6] VA C__ses 9
-_——1{7] GND
X2 X3
1] 3B 3B 1
0..10B O—2| UynpB Uynp C 2—0 0..10B
Rper 0(4)..20 MA 0——3]| lynp B lynp C 3—0 0(4)..20 mA Rper
4] RynpB Rynp C 4
O 5] AGND AGND 5 O
" ” 6| AYB oy cCc 6 —_l « »
Pa6oTta B _— 7] GND GND 4 D Pa6ota pC

Pucynok Al Cxema no/ik/il04YeHHs HAarpy3Ku — “3Be3/a” ¢ paboyeil HEUTpasblio.
YnpassieHre $pazaMu COBMECTHOE UJIU pa3/e/ibHoe
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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

36



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

Ipunoxxenue B N'aGapuTHbIE U IPHICOEAUHUTETbHBIE Pa3MephI
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_. AJ -
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— g =T ¥ |
Ta6snna Bl 'abapuTHbIE U IPUCOEIUHUTEbHBIE pa3Mepbl, MM
HaunMeHoBaHue Al A2 A3 B1 B2 H Kpenex Macca, KT
TPM-3-P-1I1M/1148-H-40 360 390 | 414 | 560 | 525 | 174 | Boatsl M8 16
TPM-3-P-111M/[148-H-80 360 390 | 414 | 560 | 525 | 174 | Boatsl M8 18
TPM-3-P-1IM/J148-H-125 480 516 | 546 | 720 | 680 | 194 | Boatel M10 24
TPM-3-P-1IM/1148-H-160 480 516 | 546 | 720 | 680 | 194 | Boatsl M10 26
TPM-3-P-1IM/148-H-200 560 602 | 638 | 840 | 790 | 194 | Boatel M12 33
TPM-3-P-1IN/1148-H-250 560 602 | 638 | 840 | 790 | 194 | boatet M12 36
TPM-3-P-1IN/1148-H-315 660 702 | 738 | 940 | 890 | 222 | boartet M12 48
TPM-3-P-111/1148-H-400 760 802 | 838 | 1000 | 950 | 222 | Boatel M12 50
TPM-3-P-1IM/148-H-500 760 802 | 838 | 1000 | 950 | 222 | Boartel M12 55
TPM-3-P-11M/1148-H-630 760 802 | 838 | 1000 | 950 | 222 | Boartel M12 60
TPM-3-P-111/1148-H-800 760 802 | 838 | 1000 | 950 | 222 | Boatel M12 64
TPM-3-P-1IM/1148-H-1000* 760 802 | 838 | 1300 | 1250 | 282 | Boatel M12 75
TPM-3-P-1IM/1148-H-1250* 760 802 | 838 | 1300 | 1250 | 282 | Boatel M12 85
TPM-3-P-11M/1148-H-1600 HanosibHbiN mikad 1600x800x400 120
TPM-3-P-11M/1148-H-2000 HanosibHbli mikad 1800x1200x600 200
TPM-3-P-11M/1148-H-2500 HanosibHbli mikad 2000x1400x600 230
TPM-3-P-11M/1148-H-3000 Hanosibabi# mkad 2000x1400x600 260

* MOXeT ObITh U3roTORBJIeH B Kady 1320x800x300 mm P31
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