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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, UMeHyeMoro Jajnee mno Tekcty “TPM-3-C-P-IIN/J148-PT-A”, “peryastop” 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 Harpyska K peryJissiTopy NoJKJII04aeTcs o cxeMe "pa30MKHYTbIH TPeyroJabHUK”.
1.3 YnpaBJsieHue ¢pazaMu - pasziesibHOeE.

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



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

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

Tabsuna 2.1 - Texuuueckue xapakrepuctuku TPM-3-C-P-1THW/148-PT-A

KosinyecTBo das 3
CeTb 198-242 B, 342/418 B, 50 I'g
YnpaJsieHue ¢pazamMu pasjiesibHOe

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, 3000

Perysvpywoiuin ajieMeHT

Tupucrop

Tun cucteMsbl ylnpaBJIEHUA

MukponpoueccopHas

CurHaJs ynpaBJieHUs

0..10 B, 0..20 MA, 4..20 MA, BCTpOEeHHbIH
nepeMeHHbIN Pe3UCTOp, BHEIIHUHU
nlepeMeHHbIN pe3ucTop

Bxop ynpaB/ieHus1 / BXOJHOe CONPOTUBJIEHHUE

0-10 B / 20 kOm
0-20 MA /91 OM
4-20 MA / 91 OM

[11aBHBIN BbIXO/J, HA 33IaHHYI0 MOLIHOCTh

0..25 cek

Nuaukanusa

Kupko-kpucraqnmieckui UHAUKATOP 32-
CUMBOJIBHBIN, 4 CBeTOAMO/A

AOHOJIHI/ITEJ'II)HbIe KOHTAKThI

3 nporpamMMupyeMbix pesie 220 B 5 A.
BeixogHol curHas: “Pabora”, “ABapus”,

“'oTOBHOCTB”
Tun [IU/l-perynsaropa TPM148-1111.1
KosinyectBo kaHanoB uamepenus [U/1- 3

peryJsiTopa

3au_mTa: KOPOTKO€ 3aMbIKaHHW€ Ha BbIXO/J€E

JJIeKTpOHHas 3allUTa, yOJIMpOBaHHas
ABTOMATUYECKUM BBIKJIOYATENEM

3amuTa: neperpyska AJUTeNbHbIM TOKOM

JJIeKTpOHHas 3allUTa, yOJIMpOBaHHas
ABTOMATHYECKUM BBIKJIIOYATEEM

3almura: neperpeB TUPUCTOPOB

Jatyuk Temnepatypsl 80 C

3amuTa: noteps ¢asbl WM “ciunaHve” ¢as

JJIeKTPOHHasd

3au_mTa: KOHTPOJIb IIOAKJ/JIIOYE€HHUA HAlPY3KH

JJIeKTpOHHas1, pab0TaeT TOJIbKO Iepe/; MyCKOM

3amuTa: KOHTPOJIb UCIPAaBHOCTH TUPUCTOPOB

JJIeKTpOHHas1, paboTaeT TOJIbKO Nepes NYCKOM

[leperpy3o4Hasi cnoco6HOCTh( AeHCTBYIOLIEE

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

4
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cpeHEKBaJipaTUYHOE 3HAYEHUE)

1 MuH

[Topor cpabaTbiBaHUs 3alUThl OT KOPOTKOTO
3aMblKaHUsI( aMIJIMTYHOE 3HaUYeHUe)

[>=3In

ToyHOCTb cCTabUIN3ALMU AEUCTBYIOLIAX
CpeAHEKBaZpPaTUYHbIX 3HAUEHHUH BbIXOAHbBIX

Hanpspkenue u Tok - 2% UH, [H
MOIIIHOCTb, KBaIpaT HanpsbkeHus — 4% PH,

napaMeTpoB Un"2
BpeMs cTabunvsanuu ToOKa, HanpsiKeHus,
MOUIHOCTH, KBaJipaTa HaNlpsKeHUs NPU CKayKe 2 3 cex
HanpsKeHUs CeTU UK Harpysku Ha 10% B
peXUMe CTabuIn3aluu
CTeneHb 3allHUIEHHOCTHU IP41
OxnaskIenHe [IpuHyiUTE/IbHOE BCTPOEHHBIMHU
BEHTUJISITOPAMHU
TeMnepaTypa OKpy»Karlleul cpebl 0.40 C

OTHocHUTeNbHAas BJAAXKHOCTb BO34yXa

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

HN3zonganusa

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

PexxuM paboThl

Jutenbhsbii, [1B = 100%

Cpok 3KkcmyaTanuu

He menee 10 JsieT

['apaHTHUs

12 Mecsa1eB

HuTtepdeiic RS-485, npotokos ModBus RTU

onius, TpebyeTcs aomn. miaata RS-485

[l paboThl peryJsiTopa Heo6X0AUMO

ABa HallpAXEHHUA. O,E[HO HallpAXXeHue 4Yepes3

THUPUCTOPBI KOMMYTHUPYETCA HAa HA'PYy3Ky — OHO HA3bIBAETCA CHUJIOBBIM HAIIpAXEHHWEM; Apyroe

HallpAXEeHHEe HCIOoJIb3yeTCAd [OJiId IHUTaHUuA

CHUCTEMbI

yhnpaBJieHUA - OHO Ha3bIBaAe€TCA

BCIloMoraTeJsibHbIM. BcnoMoraTtesbHoe HanpsbkeHue — 220 B 50 .

2.2 PerysnaTop npefiHasHa4yeH JJId 3KCIVIyaTaLUMHU B CIeyOLIMX YCI0BUAX:

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

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

B) BepxHUii Ipe/ies1 OTHOCHUTEJIBHOM BJIQXKHOCTH BOo3/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 NPSIMbIX COJTHEYHbIX JIyYel U JPYTUX UCTOYHUKOB HarpeBa;

7K) oTcyTcTBHME BUOPALMU U VIAPOB.

3. YcTpo#CcTBO U IPUHIMI JefCTBUS

3.1 BHyTpeHHee VCTPOUCTBO.

BHemHuM BUJ peryasTopa npejacTaBJjieH Ha pucyHke 3.1:
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PucyHok 3.1 BHeliHu# BUJ peryasaTopa

A) nuneBas naHesb [IU/l-perynsaTopa;

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

B) cBeToauon “ABapus”

) rym6aepnl “PaboTa A”, “PaboTta ¢B”, “Pabota ¢C”;

/1) ’KUJKO-KPUCTAJIMIECKUN UHUKATOP;

E) kHonkwu “Ilp.”, “®”, ”>", "<” nyis1 nporpaMMUpPOBAHUS U YIIPABJIEHUS;

7K) pyuyku BCTpoeHHBIX IepeMeHHbIX pe3ucTopoB “Yup.A”, “Yup.B”, “Yop.C”;
3) KHOIKa aBapUHHOT0 OCTAaHOBA.

BuyTpu mikada pazMeniaroTc:

A) aBTOMaTHYecKUl BbiKIO4YaTeab QF1;

B) TupuctopHbie Moayu( 3 WITYKH);

B) paauaTop oxnax/JeHus;

[') miaThl cCUCTeMbl YIIPaBJIEHUS;

) xnemmHas kosoaka XT1, XT2 gig nofk/aoueHus 1enel Harpy3Ky;
E) aBTOMaTHyeckui BbikIO4aTeab QF2;

K) naTunku Toka ( 3 WTYKH)

3) BEHTUJISITOPBI OXJIQXK/eHHUS

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-
napaJjuieJbHOM cxeMe. CHU/I0BOoe HampspKeHHe TMOAK/IYaeTC K CBOOGOJHBIM 3aKMMaM
aBTOMaTH4ecKoro Bhikaw4aTesnsa QF1. Ha nuneBoi naHes iy pa3MeleHbl 3/1eMEHThl UHAUKALIUU
U ylpaBJ/ieHUs. BHelllHWe NpoBo/ia U Kabesu AJs MOJAK/IIYEeHNUS1 HalpsXKeHUs CETH, Harpy3KU U
1erneu ynpaByieHUs] BBOASATCS B IIKad C HUXKHEN CTOpPOHBI. llenu ynpaBJjieHUSI U CUTHAJU3aluU
NOJKJ/IOYATCA K KJIeMMHUKaM X1, X2, X3, X4 coOTBETCTBEHHO Ha IJIaTe YIpaBJAeHHUs.
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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 ynpas/ieHus wiu | HazHauyeHue
UHAWKAL AU
ABTOMaTH4YeCKUU KoMMyTanua CHUI0BOr0 HalpsKeHHUs, 3alUTa OT KOPOTKOTO
BbIK/IOYaTesb QF1 3aMbIKaHHUS U IIEPErPYy3KHU
ABTOMaTHYECKUH 3amuTa Leneu ynpaBJjeHus
BbIKJItoYaTeab QF2
Ceetoauon “Paza A” ['opuT npu HaIMYMKU KoMaHabl “Pabota ¢pA”
Ceetoauon “Paza B” ['opuT npu HaIM4YMK KoMaH bl “Pabota ¢pB”
Ceetoauopn “®aza C” ['opuT npu Hanuuu KoMaHasl “Pabora ¢pC”
Ceetoauon “ABapus” ['oput B pexxume “ABapus”
Kupkokpucrasmnmyeckuil | OTo6pakaeT TeKyliue JaHHble, peXHUM paboThbl, 3HAYEHUs

UHJUKATOP IPpOrpaMMUpPYEMBbIX YCTABOK

IlepeMeHHBbIN pe3UCTOp | YnpaBJjieHUe BbIXOJHOM MOLIHOCTBIO B PYYHOM peXXUMe 110 KaHalty A
“Yaop. A”

[lepeMeHHBIN pe3UCTOpP | YnpaBJieHUe BbIXOJHOM MOLIHOCTBIO B PYYHOM peXuMe 110 KaHany B
“Yrp. B”

[lepeMeHHBIN pe3UCTOp | YIpaBJieHHe BBIXOJHOU MOLIHOCTBIO B PYYHOM pexxuMe 1o KaHasuy C
“Yop. C”

Tym6sep “PaboTa pA”

Jlis nojaum komaH bl “Pabota ¢pA”

Tym6sep “PaboTa $pB”

s nojaum komaHabl “Pa6ota ¢B”

Tym6aep “PaboTta ¢C”

Jis nonauu komanabl “Pabora ¢pC”

Knonka “IIporp”

14 BXoJla/BbIX0/ja B PeKUM IPOrpaMMUPOBaHUS

Jis BblOOpa mporpaMMupyemMod ¢GyHKLHWH, BBOJAa B NaMATb ee

KHomnka “@”
3HaYeHMUsl.
KHomnka “>”" Jlns1 yBesiMyeHUs 3Ha4YeHUs NPOrpaMMHUpPYEeMOU BEJIMYHUHBI
KHomnka “<” Jl/1s yMeHbllleHUsI 3Ha4YeHUsI MPOTrpaMMUPYEMOU BeJTUYUHbI
KHonka “ABapuiiHoe Jnsg  HeMeJJIEHHOTO CHATUSA BBIXOJHOTO HaNpSXKEHUA IpHU
OTKJI0YeHHUe” BO3HUKHOBEHHWU aBapUHHOMU CUTYALUH.

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

KiieMmMHBbIe Kooy X1-X4 pa3MelaloTcd Ha IJ1aTe ylpaBJieHus

Ta6usnna 3.3 HasHayeHHe KJIeMM KJIeMMHbIX KOJIOJIOK

KineMMHUK Ne llenb HasHnaueHue
KJIEMMBbI
XT1 1 B @a3za B s151 coeiuHeHUs1 C HATPY3KOU
XT1 2 C ®aza C a5 coeiIMHEHUs C HAarpy3Kou
XT1 3 A ®a3za A jJ1s coeilUHEHUs C HATPY3KOH
XT2 1 LA Brixon A 1 coeJUHEeHUs C HAarpy3Kou
XT2 2 LB Brixon B fJ14 coeiMHEeHUs C HArPY3KOH
XT2 3 LC Brixon C /11 coeJMHEH WS C HATPY3KOU
X1 1 3B Hanpsxenue 3 B 114 noK/at04eHUs BHELIHET O
epeMeHHOr0 pe3ncTopa
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st mojauu ynpasJsollero aHajaoroporo cursasna 0..10 B

X1 2 Uymp A JJis KaHasia A

X1 3 lymp A Jl/is molauu ynpaBJisiolero aHajaoroporo curuasa 0(4)..20
MA JgJ1 kaHasia A

X1 4 Rymp A /I moia4m ynpaBJIF0ILero CUrHaja co CpeiHero BbIBO/a
BHEILIHEr0 NepEMEHHOT0 pe3UcTopa AJis KaHata A

X1 5 AGND | O6wu# AJig aHaJIOrOBOTO CUTHAJIA YIIPaBJIeHHUs
Jli1d moJiauu curHaJjia JUCTaHLLMOHHOIO yIIpaBJieHUs

X1 6 AV A “PaboTa pA”

X1 7 GND O6mun

X2 1 3B Hanpsxenue 3 B /14 nogK/at04eHUs BHELIHET O
lepeMeHHOr0 pe3ncTopa
st mojauu ynpasJsollero aHajaoroporo cursasna 0..10 B

X2 2 Uynp B JJis KaHasia B

X2 3 lynp B Jl/is molauu ynpaBJisiolero aHajaoroporo curuasa 0(4)..20
MA a1 kaHaJsia B

X2 4 Rynp B Jl1d moia4m ynpaBJIFg0ILEero CUrHaja co CpeiHero BbIBO/a
BHEILIHEr0 NepEMEHHOT0 pe3ucTopa AJis KaHasa B

X2 5 AGND | O6wu# aJig aHaJIOrOBOTO CUTHAJIA YIIPaBJIeHHUs
Jli1d moJiauu curHaJjia JUCTaHLLMOHHOIO yIIpaBJieHUs

X2 6 VB “PaboTa ¢pB”

X2 7 GND O6mun

X3 1 3B Hanpsxenue 3 B /14 nogK/at04eHUs BHELIHET O
lepeMeHHOr0 pe3ncTopa
st mofadu ynpasJsoliero aHajaoroporo cursasna 0..10 B

X3 2 Uymp C as kaHasa C

X3 3 Iymp C Jl/is molauu ynpaBJisiolero aHajaoroporo curuasa 0(4)..20
MA 151 kaHaJsia C

X3 4 Rymp C Jl1d moia4m ynpaBJIFg0ILEero CUrHaja co CpeiHero BbIBO/a
BHEILIHET0 NepEMEHHOT0 pe3rcTopa AJis KaHasa C

X3 5 AGND | O6wu# AaJig aHaJI0rOBOTO CMTHAJIA YIIPaBJIeHHUs
Jli1d moJiauu curHaJjia JUCTaHLLMOHHOIO yIIpaBJieHUs

X3 6 Ave “PaboTa ¢C”

X3 7 GND O6mun

X4 1 HP P1 HopmManbHO-pa3oMKHYTBIN KOHTAKT 1-ro
IpOrpaMMHUpyeMOro peJse

X4 9 O6uuit | O6uKMM KOHTAKT 1-ro mporpaMMupyeMoro peJe

P1

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

X4 4 HP P2 HopManbHO-pa3oMKHYTBIN KOHTAKT 2-T0
IpOrpaMMHUpPYyeMOro peJse

X4 5 06;;1/1171 061K KOHTAKT 2-r0 IpOrpaMMHUpPyeMOro peJe
HopMasibHO-3aMKHYTBIM KOHTAKT 2-r0 IpOrpaMMHUpPyeMOro

X4 6 H3 P2 pese

X4 7 HP P3 HopManbHO-pa3oMKHYTBIN KOHTAKT 3-Tr0
IpoOrpaMMHUpPYyeMOro peJse

X4 8 O6uuit | O6UIMI KOHTAKT 3-r0 IpOrpaMMHUpPyeMOro peJje
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P3

HopMa/ibHO-3aMKHYTbIM KOHTAKT 3-I0 IpOrpaMMHUpPyeMOro
peJie

X4 9 H3 P3

3.5 CxeMa coeJMHEeHUS HArPY3KH
Harpyska mnoaksoyaercs N0 cxXeMe “pa3OMKHYTBbIA TPEYTroJbHUK’, MpPU 3TOM

MaKCUMaJibHble HaNpshKeHUsI HA Harpy3o4yHbIX pe3uctopax Rab, Rbc u Rca paBHBI TMHEHHBIM
Hanpsi>keHUsIM( HoMuHaJbHO 380 B).

[TogkaoyeHWe HArpysKu K PeryJsisiTopy NMpPOU3BOJUTCS B COOTBETCTBHUM CO CXeMaMH U3
NpUI0XKeHud A.

3.6 Bri60p cnocoba nojgayyd KOMaH/

i TOro, YTOOBI MepeBeCTU PETyJasATOP B pexkuM “Pa6oTa” HE06X0AMMO MOAATH XOTS Obl
oaHy u3 komaH/, “Paborta pA”, “Pabora ¢B” nau “Pabora ®C”. ITH KOMaHABI MOXKHO MOJAATH KaK
MECTHO - MyTeM IMepeBo/ia PyKOSITOK COOTBETCTBYHOIUX TyMbyiepoB “Pabora $pA”, “Pabora $B”
wan “Pabora ¢C” B mosokeHue “BkiL”, Tak U JUCTAHLMOHHO - TMyTeM 3aMbIKaHUSA
COOTBETCTBEHHO KJIeMM 6 U 7 KJIeMMHBIX K0/1040K X1, X2 u X3 nJiaThl ynpaBJieHUS.

Bbi6op Mex/y MeCTHbIM WM JUCTAaHIIMOHHBIM CIHOCOGOM yNpaBJIeHUs OCYIleCTBJSETCS
nporpaMmMupoBaHueM ¢yHKIUHU F1( cM. nyHKT 7).

Takxe Bce 3TU KOMaH/Abl MOTYT ObITh NOAaHbI 0 UHTepdericy RS-485, ecniu F1=2.

3.7 Bri6op 3aa10111ero CUrHaJjia

YnpaBasATb ypOBHEM BBIXOJAHOTO HaNpsHKEHUS peryJasaTopa MOXHO MeCTHO WU
JUCTAaHLLJMOHHO. MeCTHO MOXHO YNpaBJATb BCTPOEHHBIMU IepeMEHHbIMHU pPe3UCTOpPaMHU.
HaxoxjeHue pHUCKM PYYKUM @epeMeHHOro pe3ucrtopa B mnojoxeHud “Mun” u “Makc”
COOTBETCTBYeT MUHUMaJIbHOMY U MaKCUMaJIbHOMY 3Ha4€HHUAM 33JaI0Iero CUrHaJja.

Ji  IUCTAaHIIMOHHOTO yIOpaBJIEHUS B KauyeCTBe VYIPABJSWIIUX CUTHAJIOB MOTYT
NPUMEHSThCS:

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

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

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

[') BHeITHUY NTepeMeHHbIN pe3ucTop conpoTruBieHreM 1..10 kOm.

llemy ynpaB/jeHUs MOJK/IYAIOTCA B COOTBETCTBUM CO CXeMaMU TOJAKJIIOYeHUs(
npuiokeHue A) u Tabauued 3.3. BbibOop HCHO/b3yeMOro CUrHajia OCYUIeCTBJSETCS
nporpaMMupoBaHueM ¢yHKUUU F2( cM. nyHKT 7). BeanunHa curHasa 3ajaHusi 0TobpakaeTcs
Ha JHWCIlJlee B MpOLEHTax OT MakKcMMaJjbHoro, HanpuMep U3a=50%, P3=25%. B pexume
CTabMJIM3allMU TOKA CUTHAJ 33/JaHus 0TOOpaXkaeTcsl B amIepax, HanpuMep [3a=28 A, B pexxume
CTabu/IM3allMM HalpshpKeHHWs — B BOJIbTax, HanpuMep, Usa=150 B, B pexume cTabuav3sanuu
MOLIHOCTHU — B KBT, Hnpumep, P3a=30,0 kBT, B pexkuMe B cTabUIM3alMU KBaJipaTa HaNPSHKEHUS
- B BesinunHax BosbT * BosibT, Hanpumep, U23a = 10000 B*B.

[Ipu paszaenbHOM ynpaBseHUU $pas3aMy CUTHaJ 3aZlaHUsA A/ KaXKJ0T0 KaHasla UMeeT CBOH
COOTBETCTBYIOIUN UHJEKC “@”, “B” i “c”, HanpuMep: Uza=40%, P3B=80%, [13c=55 A u T.x.

[Ipy pasgesnbHOM ymnpaBjeHUM GasaMu KaxXAbll KaHa/l peryJupoBaHUS HMeeT CBOMU
CUTHaJ 3afaHusd. [l Toro, yTo6bl Ha WHJMKATOpe NpPOCMAaTpUBaThb 3HAYeHUS KaXKJOTO M3
CUTHAJIOB 33/]aHUS1, HY>KHO Ha)KUMaTb KHOMNKY “®”.

Takoke curHasibl 3a/JaHUsT MOXKHO U3MEHSTh 1o HHTepdeiicy RS-485, eciiu F2=6.
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3.8 Hcnoab3oBaHue QYHKIUU aBTOMATHYECKOT0 NOBTOPHOTO BKIYEHUS

[loBeieHUe peryJsigTopa nocJje npoBajia CUJIOBOTO WM BCIOMOTraTeJbHOr0 HaNpsKeHUs
ompefesisieTcsl 3HaueHUMeM YHKIUMU TMOBTOPHOTO BKJ/IOYeHUus F3, ycTraHaB/iMBaeMoro
nporpaMMHoO( CM. MyHKT 7).

Ecin F3=0, To pa3spelaeTcd aBTOMaTU4YeCKoe IOBTOPHOe BKJIWO4YeHHe. Eciu mnposas
HaNps>KeHUs JJINJICS MeHee BYX CEKYH/I, TO BbIXOJHOe Halps>KeHHe CKauKOM BO3BpalllaeTcs Ha
NpeXXHUH YPOBEHb, €CJIM O0JIbIlle BYX CEKYH/, — TO IPU HAJIMYUHK KOMaH bl “PaboTa” peryasarop
nepexoAuT B pexxuM “Pabora”.

Ecin F3=1, To aBTOMaTHyecKkoe MOBTOPHOe BKJIKW4YeHHe 3ampelieHo. Eciau mnposan
HanpsHKeHUs JJINJICS MeHee ABYX CEKYH/I, TO BbIXOJHOe HalpshKeHWe CKa4yKOM BO3BpalllaeTcs Ha
NpeKHUM YPOBEHb, €CJIU OOJIbIIIE BYX CEKYH/, — TO IPU HAJIMUUU KOMaHAbl “PaboTa” Ha auciiee
UHAULUPYETCs cooblieHre 06 omubKe. B TakoM MOJIOXKEHUH PerysasiTop 3ab6J0KUPOBAH M Ha
HarpysKe HeT Hanpsi>keHUs. YToObI ero pa36J0KUPOBATh, HY>KHO MoJjaTh kKoMaHAy “Ctomn”, mocse
4yero peryJsaTop nepeijiet B pexxum “‘['oToBHOCTB”.

[IpuMeHeHune GyHKIMU F3 MpousItocTpUpOBaHO HA PUCYHKe 3.2:

Hanpﬂmeme CeTH

- T
Komanga “Pabota”

- T
BeixogHoe HanpsxeHwe, F3=0

= |
BrixogHoe Hanpaxenwe, F3=1

- T

PucyHnok 3.2 [IlpumeHenue ¢pynkyuu F3

3.9 Bri6op GyHKIMHI NPOrpaMMUPYEMBIX peJie

Ha xsieMMHyro KkosoAakKy X4 1J1aTbl yOpaBJieHHMA BbIBeJleHbl KOHTAKThl Tpex
nporpaMMupyembIx pesie. B 3aBucuMoctu ot 3HayeHui ¢ynkuuit F4, F5, F6( cMm. nyHKT 7) pese
MOTYT ObITh HEAKTUBHBIMHU WJIX BbINOJHATH QYHKLUIO CHTHA/IM3aTOopa C/1eyIOLUX COObITU:

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

B) Peryasartop HaxoauTcs B pexxume “PaboTa”;

B) PerysisiTop HaxoauTcs B pexxuMe “ABapus”.

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

3.10 Bei6op cnocoba peryJMpoBaHus

BbIxo/jHOe HanpsXKeHHe peryJssTopa MoXKeT peryJupoBaThbCs JByMs ciocob6aMu: ¢pa3oBbIM
U mpomyckoM nepuonoB. bosiee mogpo6bHO ob6a crnocoba paccMOTpeHbl HUXKe. Bbibop crnocoba
peryJiipoBaHus OCylLleCTBJSETCS porpaMMupoBaHueM QyHKuuU F7( cM. nyHKT 7).

11
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3.11 ®a30BbIM METO PETCYJIUPOBAHUA

BbIXO,E[HOE HallpAXeHHhue peryjupyercd 3a C4eT HW3MEHEHHUAd BpPEMEHH

3alepPrKKHU

oTnupaHusa T3 CUNIOBBIX TUPUCTOPOB . PopMa BBIXOAHOI'O HANpPSXKeHUs MOKa3aHa Ha pUCYHKe

3.3:
A UH

13

PucyHnok 3.3 BbixoJiHoe Hamnpsi>keHue npu $pa30BOM Crocobe peryaupoBaHUs

T3

JlocToMHCTBa MeTo1a:

A) noAXOAWT [1/1s1 aKTUBHOM M aKTUBHO-UH/YKTUBHOM Harpy3ok ( cos ¢ >0,2);

T3

B) moaxoauT A/ peryJiMpoBaHUs TeMIlepaTypbl MaJOMHEPLIMOHHBIX HAarpy30K U ypOBHA
SPKOCTHU CBeYEeHHUS JIaMIl HAaKaJIUBaHUS;
B) no3BoJsisieT yMeHbIIUTb NyCKOBbIE TOKY;

HepocraTku MeToza:
A) BHOCUT rapMOHHUYECKHE UCKAXKEHUS HANIPSKEHUs CEeTH;
B) noTpebsieHre peaKTUBHOUN MOIIHOCTH, IOHMXKEHUE COS (P CETH.

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

100%
Max

Min

100%

0

A Usbix
T
o
Trnyck TexHONOMMYECKNA LMKN TebIkn
CwrHan 3agaHwa
T
o
Komanga ""Pabota”
T
o

PucyHok 3.4 Pa6ouuii iukJI npu ¢pa3oBOM MeTO/ie peryJaMupoBaHHUSs

12
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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.

3.11.1 [InaBHBIX NYCK U IJIAaBHOE 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):

F31 u F32 pna kanana perynupoBanus A, F51 u F52 ana kanana B, F71 u F72 gna kanana

C.

3.11.2 Bri60op peryJupyeMoro BbIX0JHOTO IapaMeTpa

B KkauecTBe peryJupyeMoro napamMmeTpa MOXHO POTPaMMHO BblOpaTh HanpsixkeHrue U Uiu
MouiHocTb P. Eciu B KayecTBe BBIXOJHOTO TlapaMeTpa BbIOpaHo HanpsbkeHue U, To
JIEMCTBYIOIllee 3HAYeHHEe HaNpshKeHUs Ha Harpyske NpsMO-NPONOPLUOHAIBbHO CHUTHANY
3ajaHus( MPH YCJIOBUM, YTO HAMpsPKEHHE CEeTU CHHYCOMJA/IbHO, HAarpy3ka JUHeWHas U uMeeT
aKTUBHBIM XapaKTep), a MOILHOCTb, BblJle/iseMass B Harpy3ke, HeJUMHEWHO 3aBUCUT OT
3ajamlero curnasa. Eciu ke B kauecTBe peryJIMpyeMoro napameTpa BblopaHa MOLHOCTb P, To
BbIXOJiHasl MOULIHOCTb MPU TeX K€ YCJIO0BHUAX NMPSIMO NPOMNOPLMOHAJbHA CATHANy 3aJaHUs. JTHU
3aBUCUMOCTU MpUBEJEHbI B Tabsule 3.4.

Ta6suna 3.4 3aBUCUMOCTb BBIXOJHOTO HAMPSXKEHUSI U MOIIHOCTH PETyJsiTOpa OT CUTHAJIa
3a/laHUsA

BbI6paHHBIN BBIXOJHOW NapaMeTp

Hanpsxenue, U MoiHocTs, P

CUTHaJ
3ajaHus, | 10 | 20 | 30 [ 40 | 50 | 60 | 70 | 80O | 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 napamMmeTpa OCyLeCTBJsIeTCs yTeM NPOrpaMMUpPOBaHUs QYHKIUN
( cM. nyHKT 7):
F34 nnsa kanana peryavupoBanus A, F54 g kaHana B, F74 aaia kanana C.

3.11.3 HY>XXHUU U BepXHUU peJiesibl peryJIUpoBaHusd

Hr>xHUM 1 BepXHUU Npejesibl peryJIMpoBaHUA COOTBETCTBYIOT 3HaYeHUAM Min u Max Ha
pucyHke pabodero uuksaa 3.4. YcTaHOBKAa 3THUX 3HAa4eHUW I0O3BOJIIET YCTAaHOBUTbH I'PaHULbI
Jiyana3oHa, B KOTOpPOM OyJZeT BeCTHUCb peryJupoBaHMe BbIXOJHOro napamertpa. Eciau
YCTAaHOBUTb 3Ha4yeHWe J[Ji HWXKHero mpefena paBHbiM 0%, a gua BepxHero — 100%, To
peryvpoBaHue OyJeT peajd30BaHO BO BCeM Juana3oHe - OT HyJd [0 IOJHOIO CEeTEeBOTO
HaNpsKeHHUs.

JuckpeTHOCTb perynupoBaHus coctassieT 0,1%.

3a/jlaHue 3Ha4YeHU HUKHEr0 U BEPXHEro Npe/iesioB peryJupoBaHus s $pa3oBOro MeTo/a
OCYLLeCTBJIAETCS IPOrpaMMUPOBaHUEeM QYHKIUM( CM. TyHKT 7):

F35 u F36 nna kanana perynupoBanus A, F55 u F56 aaa kanana B, F75 u F76 gaa kanana

C.
13
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3.11.4 PexXuM orpaHUYeHUd TOKA

PerysnaTtop MoxeT paboTaTb B peXHUMe OrpaHWYeHHUs TOKa, B KOTOPOM CHCTeMa
yIpaBJieHUs aBTOMaTH4YeCKU H3MeHseT YIpaBJsdwpllee BO3JelCTBMe Ha TUPUCTOPBI TaKUM
06pa3oM, YTOObI TOK Harpysky He NpeBbICUJ 3aZlaHHOe 3HayeHUe. [laHHasA QYyHKIMSA 03BOJISAeT
TOYHO OTPaHHWYMBATb NYCKOBble TOKM Ha YpOBHe He 00Jibllle HOMHWHAJIBHOIO, TEM CaMbIM
u3beraTb cpabaTbiBaHUS 3alUT OT KOPOTKOTO 3aMblKaHUSI U neperpy3ku. DyHKyus
BKJIIOYAETCA M OTKJIIOYAeTCs NIporpaMMHUpoBaHueM QYHKLMHI( CM. MYHKT 7):

F37 u F42 nnga kanana perynupoBanus A, F57 u F62 g kanana B, F77 u F82 pna kanana

C.

3.11.5 PexxyM cTabuJIM3aLUU TOKA

PerysnaTtop MoxeT pab6oTaTb B peXuMe CTabWUJM3allMd TOKa, B KOTOPOM CHUCTeMa
ylIpaB/ieHUs aBTOMAaTH4YeCKH H3MeHAeT YIpaBJdollee BO3JeWCTBHE HA TUPUCTOPbl TaKUM
06pa3oM, 4TOObI MO/ IEPKMBATh TOK HAarpy3KU Ha 3aZlaHHOM ypoBHe. TOYHOCTb cTabUIM3aLUU
Toka — 2% OT HOMMHAJIbHOTO TOKa peryJsaTopa, BpeMs CTabWIM3alMM TOKa NPHU CKadKe
CeTeBOT0 HaNpshKeHUsl WM Harpys3ku Ha 10% - 2.3 cex. CurHasa 3ajaHud oTob6paxaeTcs B
amIiepax, HanpumMep [3 = 27 A.

DyHKIMSA BKIIOYAETCA U OTK/II0YaeTCs IporpaMMUpoOBaHueM QYHKLUUHI( CM. IYHKT 7):

F37, F41, F42 pna kanana peryaupoBanuda A, F57, F61, F62 pna kanana B, F77, F81, F82
as kaHaJa C.

3.11.6 PexxyM orpaHUYeHUa HANPIKeHUsd

PerynsaTop MoXeT paboTaTh B peXHMe OrpaHUYEHHUS HaNpsiKeHHs, B KOTOPOM CHCTeMa
ylpaBJeHUs aBTOMaTUYECKH H3MeHsIeT YIpaBJsiolllee BO3/JeWCTBHE HAa TUPUCTOPbl TAKUM
06pa3oM, 4TOObl BBIXOJHOE HaNpshKeHHWe Ha Harpyske He MPeBbICUJIO 3aJlaHHOe 3HayeHHe..
OyHKIMSA BKIOYAETCA U OTK/I0YAeTCs MporpaMMUpoBaHueM GyHKIUN( CM. TyHKT 7):

F37, F40 nns kanana peryaupoBanus A, F57, F60 ana kanana B, F77, F80 psia kanana C.

3.12.7 PexxyM cTabuJIM3aliMy HanpsKeHU s

Perynatop MoxeT paboTaTb B pexXUMe CTaOUIM3aLUU HaNpsKeHUs, B KOTOPOM CHUCTeMa
yIpaBJieHUs] aBTOMAaTHUYECKU H3MeHsieT yIpaBJisiiolllee BO3JEWCTBUE HA TUPUCTOPbI TAKUM
06pa3oM, YTOOBI MOAJEPXKUBATh HAaNpsKeHWE Ha Harpyske Ha 3aJJaHHOM ypoBHe. TOYHOCTb
CTAaOMJIM3AlMU HanpshkeHUs — 2% OT HOMUHAJIbHOT'O HaMpsh>KeHHUs CETH, BpeMsl CTabUIU3alur
NpU CKayKe CeTeBOr0 HampsiKeHus WJu Harpyskd Ha 10% - 2.3 cek. CurHana 3amaHus
oToOpaxkaeTcs B BoJsibTax, HanpuMep Uz = 150 B.

dyHKIMSA BKIOYAETCA U OTK/I0YAeTCs MporpaMMUpoBaHueM GyHKIUN( CM. TyHKT 7):

F37, F39, F40 pgns kanana peryaupoBanusa A, F57, F59, F60 paa kanana B, F77, F79, F80
ns kaHaJa C.

3.11.8 PexyM orpaHUYeHUs] MOITHOCTHU

PerynsaTop MoxeT paboTaTb B peXHMe OrpaHUYEeHHS MOLHOCTH, B KOTOPOM CHCTeMa
ylnpaBJeHUs1 aBTOMaTUYECKH H3MeHsIeT YIpaBJsiolllee BO3/JeWCTBHE HAa TUPUCTOPbl TaKUM
06pa3oM, 4TOObI BBbIXOJHAs MOILHOCTbL B Harpy3ke He IMpeBbICMJA 33aJlaHHOE 3HAYeHHUE..
OyHKIMSA BKIOYAETCA U OTK/I0YAeTCs MporpaMMUpoBaHueM GyHKIUN( CM. TyHKT 7):

F37, F44 nns kanana peryaupoBanus A, F57, F64 nna kanana B, F77, F84 pnasa kanana C.

3.11.9 PexxuM cTabUIU3aIMU MOIITHOCTHU
Perynatop MoxeT paboTaTh B pekMMe CTabWJIM3allMM MOLIHOCTH, B KOTOPOM CHCTeMa

ylIpaBJ/ieHUs aBTOMAaTH4YeCKH H3MeHAeT YIpaBJdollee BO3JeWCTBHE HA TUPUCTOPbl TaKUM
00pa3oM, 4YTOObl MOAJAEPKMBAThb MOILHOCTb B Harpy3ke Ha 3aJlaHHOM YpoBHe. TOYHOCTBb
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CTabMJIN3al MU MOIIHOCTHY — 4% OT HOMUHAJILHOU MOIHOCTH PeryJsTopa, BpeMsl CTabUuaIn3alnuu
NpU CKayKe CeTeBOr0 HampsiKeHus WJu Harpyskd Ha 10% - 2.3 cek. CurHan 3amaHus
oTOOpaXkaeTcs B KUJIOBATTAaX.

OyHKIMS BKIOYAETCA U OTK/I0YAeTCs MporpaMMUpoBaHueM GyHKIUN( CM. TyHKT 7):

F37, F43, F44 pna kanana peryaupoBanus A, F57, F63, F64 ana kanana B, F77, F83, F84
aJist ka”aJga C.

3.11.10 PexxuM cTabUIM3a MY KBa/IpATa HANPAXKEHUSA

PeryngaTop MoxeT paboTaTh B peXMMe CTabUIU3alMU KBa/paTa HaNPSXKEHUs], B KOTOPOM
cUCTeMa ylnpaBJieHUs aBTOMAaTHU4YeCKU HW3MeHseT ylnpasJfloliee BO3JeUCTBUE HA TUPUCTOPHI
TakUM 00pa3oM, 4TOObl MOAJEP>KMBATh HAIpsDKEHWE Ha Harpy3ke Ha 3aJlaHHOM YPOBHE.
ToyHOCTh cTabuAM3aLMM KBaJjpaTa HamnpsbkeHUs - 2% OT HOMUHAJIBHOTO KBajpara
HanpshKeHUs CeTH, BpeMsl CTaOMJIM3al MU NIPU CKauKe CeTeBOr0 HANpPsHKEHUs WM Harpys3ku Ha
10% - 2..3 cek. CurHaza 3asaHus OTOOpaXkaeTcs B BUJEe NPOU3BeJeHUs BOJIbT, HanpuMep U3 =
10000 B*B. ®yHKIMS BKJIYAETCHI U OTKJIIOYaeTCs MporpaMMUpoBaHrueM QYHKLIMU( CM. MYHKT
7):

F37, F38, F45 pgna kanana peryaupoBanuda A, F57, F58, F65 gna kanana B, F77, F78, F85
nJs kaHaJia C.

3.12 YcTaHOBKA CKOPOCTHU OrPaHUYEHHUS U CTAOUIN3aLUU

B nmnpeob6pasoBaTesie HMeeTCd BO3MOXXHOCTb YCTAaHOBKM CKOPOCTH  CTabWaM3anuu(
OrpaHUYeHHs) 3aJaHHbIX BeJquduH. [ng 3atoro umeerca ¢yHkuusa F18, kotopasa MoxeT
NPUHMMATh 3Ha4YEeHHUH:

- 0 - MmeasieHHasa. CKOpOCTb CTaOW/IM3al MU MW OTPaHUYEHUS MaKCUMaJIbHO MeJJlIeHHas,
IpU 3TOM J[OCTUraeTCs HauboJibllasg TOYHOCTb CTaOW/IM3alMU. TOYHOCTb CTAOU/IM3ALUU
HalpsKeHUs WK TokKa — 1% OT HOMMHA/JIBHOI'O Halps)KeHUsl CeTH, BpeMsl CTabU/IM3alUu NpU
CKayKe CeTeBOr0 HaNpshKeHUs Uin Harpy3ku Ha 10% - 5..6 cek;

- 1 - cpeaHsasa. CkoOpoCTb CTaOW/IM3allMM WM OrpaHUYEHUs CpeJHAd, NPU 3TOM
JIOCTUTaeTcsl CpesHsAA TOYHOCTb CTAOWIM3alUMU. TOYHOCTb CTAOMJIM3aLUU HANpPSXKEHUS WU
ToKa - 2-3% OT HOMHUHAJILHOTO HaNpSPKeHUsI CeTH, BpeMsl CTaOMJIM3al UM [IPU CKayKe CeTeBOTo
HanpsHKeHUs Uik Harpysku Ha 10% - 3.4 cek;

- 2 - obicTpas. CKOpOCTh CTabUIN3AL MU UJIU OTPAaHUYEHHUS ObICTpasi, IPU 3TOM TOUHOCTb
cTabuaM3alMd HU3Kasg. TOYHOCTb CTAOWIM3allUM HaNpshKeHUs Wiad Toka - 3-5% ot
HOMMHAJIBHOTO HaNpshKeHUsl CeTH, BpeMs CTaOWJIM3allMy NPU CKayKe CeTEBOr0 HaIpsKeHUs
WY Harpy3ku Ha 10% - 1.2 cek;

- 3 - rubkasg. CkKopocTb CTabUIM3aLMU BbICOKasg MpPHU OOJIbIIOM OTKJIOHEHHUH
CTaOMJIM3UPYEMOUN BeJUYUMHBI OT 3aJlaHHOW M 0oJiee MeJJIeHHass MO Mepe MNPUOJIMKEHHUS
CTabUIN3UPYeMOM BeJMYMHBl K 3aJaHuio. TakoW BHJ, CcTabWIM3aLMU MOXeT OKa3aThCs
NOAXO/S1EHN [/ HEJTMHEMHOW HarpysKH.

3.13 MeTo/ niponycKa NepruoioB
Mo1HoCTb, BblJle/isieMasl B Harpy3Ke, peryJupyeTcs 3a cieT U3MeHEeHUs 4uc/ia NepUuoioB

CETeBOr0 HANpsXKeHUs, B TeyeHUe KOTOPbIX OTKPbITbl TUPUCTOPBL. PopMa BBIXOAHOTO
Hanps»KeHUs NpUBeJieHa Ha PUCYHKe 3.5
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UH

PucyHok 3.5 BeixogHOe HanpsikeHHe PU peryJIMPpOBaHUU METO/I0M IPOINYyCKa [epruo/i0B

JloCTOMHCTBA MeToAa:

A) He BHOCUT rapMOHHUYeCKHEe UCKaKEHHUS B CETh;

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

HepoctaTku metoja:

A) He NOJAXOAWUT JJis peryJyMpoOBaHHA TeMIlepaTypbl MaJIOMHEPLUOHHBIX HArpy3ok H
YPOBHS IPKOCTH CBeYeHHUS JlaMIl HaKaJIMBaHUS;

B) He pekoMeHyeTcs NIPUMEHSATD /151 aKTUBHO-UH/YKTUBHOMN Harpy3Kuy;

B) B ceTH BO3MOXXHO IMOSIBJIEHME CKAyKOB HaIps»KeHHs, OOYyCJIOBJEHHBIX COPOCOM H
HabpocoM Harpy3ku( ¢snkep-apPexT);

[) npu omnpejielleHHbIX YC/IOBUAX B CETH BO3MOXHO MOSIBJEHHE Cy6rapMOHHYEeCKHUX
cocTtaBsoUUX( 4aCTOThl KOTOPBIX MeHb1ie 50 I'n).

HpI/I HCIIOJIB3OBAHHUHW 3TOr0 MeETOda MOIIHOCTBb, BbiJAeJideMad B Harpy3ke, IMNIpAMO-

NpONOpIHOHA/JIbHA BEJIMUMHE CUTHAJIA 3a/JaHuS.
Pa6ouyuii UKJI IpeICTaBJeH HUXe Ha pUCyHKe 3.6:
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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%.

3.13.1 YcTaHOBKA BpeMeHU IUKJIA PeryJIUpOBaHUd

Bpemsa nyk/ia peryJiMipoBaHHs MOXKHO YCTAaHOBUTH NPOrpaMMHO B mnpefesax ot 1 go 10
CeKyH/| yTeM NIporpaMMHUpoBaHueM QYHKLUUHI( CM. YHKT 7):

F46 pna kanasna perysvpoBanus A, F66 g kanana B, F86 nsia kanana C.

3.13.2 HuxxHue ¥ BepxXHUe npeJiesibl peryJaMpoBaHusd
HuwxHUM 1 BepxHUU MpeJiesibl peryJupoOBaHUA COOTBETCTBYIOT 3Ha4eHUsAM Min u Max Ha

pucyHke pa6odero nukiaa 3.6. 3ajaHUe 3HAYEHUW HIDKHEr0 W BEpXHEro IMpejesioB
peryjupoBaHusl NMpPU pPeryJupoBaHUM METOJIOM MpOIMycKa Nepuo/J0B MPOrpaMMHUPOBAHUEM
byHkUi( cM. IyHKT 7):

F47 v F48 pnga kanasna perysimpoBanus A, F67 v F68 qusa kanana B, F87 u F88 guis kanasa
C.

JIMCKpeTHOCTb peryMpoBaHus coctasisieT 0,5%.
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3.13.3 PexXuM orpaHryeHUd MOIIHOCTH

PerysnaTtop MoxeT paboTaTb B peXXHMMe OrpaHUYeHHUs] MOLIHOCTH, B KOTOPOM CHCTeMa
yIpaBJieHUs aBTOMaTH4YeCKU H3MeHseT YIpaBJsdwpllee BO3JelCTBMe Ha TUPUCTOPBI TaKUM
06pa3oM, 4TOOBI BBIXOJHAsd MOILHOCTb B Harpy3ke He IpeBbiCMJIa 33JlaHHOE 3HayeHHe.
YnpaBsieHre GyHKIMeN OCylleCTBIsIeTCA NPOrpaMMUpoBaHueM QYHKIUN( CM. TyHKT 7):

F37 u F50 nna kanana peryavpoBanus A, F57 u F70 gna kanana B, F77 u F90 gng kanana

C.

3.13.4 PexxyM CTaOUAM3ALUHU MOIITHOCTH

PerynsaTop MoXeT paboTaThb B pekMMe CTAaOWJIM3allMi MOLIHOCTH, B KOTOPOM CHCTeMa
ylnpaBJeHUs1 aBTOMaTUYECKH H3MeHsIeT YIpaBJsiolllee BO3/JeWCTBHE HAa TUPUCTOPbl TaKUM
o6pa3oM, 4YTOOBI MOAJEPXKUBAThb MOIIHOCTb B Harpy3ke Ha 3aJlJaHHOM ypoBHe. TOYHOCTH
CTAOMJIM3AIMU MOITHOCTH — 4% OT HOMHHAJILHOW MOIIIHOCTH PeryJisiTopa, BpeMsl CTabUIn3aluu
IpU CKayKe CeTeBOr0 HampspKeHUs1 Wau Harpy3kd Ha 10% - 2.3 cek. CurHan 3ajjaHus
oToOpaXkaeTcs B KWJIOBAaTTaX. YNpaBJyeHUe QYHKIMEN OCYILEeCTBJISIETCS MPOrpaMMHUpPOBAHUEM
GyHKIMU( CM. YHKT 7):

F37, F49, F50 nna kanana peryaupoBanus A, F57, F69, F70 gna kanana B, F77, F89, FO0
nJs kaHaJia C.

3.14 Bpi60p TUIIA HATPY30K

PeryssaTtop vMeeT BO3MOXXHOCTH BbIOOpA THUNA HArpy3Kd - aKTUBHOW WJM aKTHUBHO-
MHAYKTUBHOU. BbI6Op OCylecTBIsieTCs nporpaMMyupoBaHueM pyHKUUU F8( cM. myHKT 7)

[Ipu BbiGope F8=1( akTUBHO-UHAYKTHBHAsI Harpys3Ka):

- npu ¢paszoBoM crnocobe ynpasJsieHusi( F7=0) peryaatop caBuUraetT MMNyJibChbl yIpaBJieHUs
TUPUCTOPAMHU OTHOCHUTEJBbHO MOMEHTa Iepexo/ila 4Yepe3 HOJb CeTEeBOr0 HaNpsKeHUs
onpezieJleHHbIM 00pa3oM, YTOOGbl ONTHMHU3UPOBATh PEryJMPOBOYHYI0 XapaKTEPUCTHUKY O],
aKTUBHO-UH/JYKTHUBHYI0 Harpy3ky. PekoMeHAyeTcsi ycTaHaBJIMBaTb 3TOT pEXUM MpHU
NOJKJIIOUeHUH Harpysku ¢ Ko3adpduiyeHToM MolHOCTU MeHee 0,8, HanpuMep TpaHcdopMaTop
Ha X0JIOCTOM XOJY, 3JIeKTPOABUTaTeNU U T.N. Ec/Iu ke Harpy3ka — akTUBHasA, HO MO K/II0UYeHa BO
BTOPUYHYI0O OGMOTKY TpaHchopMaTopa, TO yalle BCEro TaKyl Harpy3Ky MOXXHO OTHECTH K
YUCTO aKTUBHOM( cos u >= 0,9), noaToMy BbIGOD pexrMa aKTHUBHO-UH/YKTUBHOM Harpy3Ku He
TpebyeTcs.

- NpU peryJMpoBaHUM MpoNyckoM mepuoAoB( F7=1) pexxuM aKTHUBHO-UHAYKTUBHOU
Harpyskd peKOMeHJyeTCsl yCTaHaBJMBaTb B CJydyae MOAKJIOYEHHUS Harpy3ku depes
TpaHcdopmMmartop. B aToM ciydae npu F8=1 perysnsiTop cHayasa MJIAaBHO B TeYeHHE CEKYH/bI
yBeJIMUMBAeT HaNpspkeHWe OT HyJid J0 IOJHOTO CeTEeBOro, MOCJe 4Yero yxe COOCTBEHHO U
HAayMHAEeTCs peryJMpoBaHUe MPOMYCKOM IMEPHOJO0B. 3a CyYeT IJIABHOrO CTapTa yAaeTcs
n36exaTb 6POCKOB TOKAa HaMarHMYMBaHUsl TpaHcdOpMaATOpa, BCIJIECKA CETEBOT0 HaIpsiKeHHs,
cpabaTblBaHUA 3alUTHI OT KOPOTKOI'0 3aMbIKaHMUS.

3.15 3anuch B IaMATb 3aBOJICKUX HACTPOEK.
Perynatop uMmeet cneyuaibayo ¢yHkuio FO8( cM. myHKT 7), IpU COXpaHEHUHU B MaMSATH

KOTOpPOM 3Ha4YeHUsI paBHOro 1, Bce moJsib30BaTeJbCKUE YCTAHOBKU CTHUPAIOTCS, a HA UX MECTO
3allMCbIBAIOTCA 3aBOJCKHE 3HaYeHNU QYHKLUH.

3.16 3amuThl
B peryssaTope peasnn3oBaHbl CleAyIOlMe BUbl 3aLUT:

A) 3ampyTa OT KOPOTKOrO 3aMbIKaHHUsl peryjsTopa fBJseTcd [JyOGJUPOBAHHOU U
obecreyrBaeTcs JByMs CIOCOOAaMHU: 3JIEKTPOHHBIM U 3alllUTAa aBTOMAaTUYE€CKUM BBIK/IIOYaTeleM
QF1. OJnexkTpoHHas 3allluTa peasu3yeTcs MyTeM OBbICTPOM 0OpPabOTKU MHUKPONPOLECCOPOM

18



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

CUTHAJIOB, MOCTyNAKUIMX OT AATYMKOB TOKa. [Ipy mpeBbIllIeHWHM MTHOBEHHOI'O TOKAa 3HAaYeHHUS
3*lHOM MNpPOUCXOAUT CHATHE YNPABJAAIMUX HMIYJbCOB C THUPUCTOPOB, a Ha JuUCIIee
oTOOpaXkaeTcsi COOTBETCTBYyMWIlee coobuieHHe. B ciydyae HecpabaThiBaHHSI 3JIEKTPOHHOU
3alMThI( MO NpPUYMHE BHYTPEHHEW HEMCHPAaBHOCTU WJM COOe HACTPOEK) NMpPU KOPOTKOM
3aMbIKaHUHM Harpy3Ky 06eCTOYMT aBTOMAaTU4YeCKUU BbIK/Ito4aTea b QF1.

B) 3ampura OT meperpyskd THUPUCTOPOB INpeJHa3HayeHa [Jil COXpaHeHHUs
paboTOCIOCOOGHOCTY THUPUCTOPOB NpPH JJUTEJbHOU IMeperpyske TOKOM, MpeBbIlIAIIEM
HOMMHAJ/IbHOE 3HayeHWe TOKa peryjsaTopa. 3auura sBJAseTcd JyO0JUPOBAaHHOW U
obecreuuBaeTcsl JBYMsl CIOCOOAMU: 3JI€eKTPOHHO M aBTOMAaTUYeCKHUM Bbik/ItodaTeseM QF1.
Mukponpoueccop HenpepblBHO M3MepsieT TOKW HAarpy3kd W HaKallJIMBaeT 3HayeHHWe BpeMs-
TOKOBOIO WHTerpasjia U CpaBHUBAeT ero C yCTaBKOH, NPU MNpPEBbIINIEHMU KOTOPOU CHUMAaET
MMIYJIbCbl yNpaBJieHUs] C TUPUCTOPOB U OTOOpakaeT Ha Jucijiee coobiieHue. Paborta
pery/asiTopa 6JIOKUpYyeTCcs Ha 3 MUHYTHI, 110CJIe Yero OH nepexoAuT pexuM ‘ToToBHOCTB” eciu
nojaHa komanza “Crom”.

[leperpy3o4Hasi cnoco6HoCTb peryasatopa: [ = 1,5 Inom - 10 cek, [ = 1,25 [HoM - 30 cek, | =
1,1 Inom - 60 cek. B cnyyae HecpabaTbiBaHUS 3JIEKTPOHHOM 3alUThI( [0 IPUYUHE BHYTPEHHEN
HEUCIIPABHOCTH WJIM CcOOe HACTPOEK) THUPUCTOPHI 3aUIUILAIOTCA OT MEPErpy3KU TEeIJIOBbIM
pacuenuTesieM aBTOMaTHYeCKOTo BbikIo4aTensa QF1.

B) 3amuTa oT meperpeBa pajuaTopa obecrneuyuBaeTCs BCTPOEHHBIM TeMIIEPATypPHBIM
JlaTYMKOM, KOTOpbIM HENpepblBHO ONpallMBaeTcd MHUKponpoueccopoM. IlpenenbHas
TeMmnepatypa paguatopa - 80 C. Ilocne cpabaThiBaHMsSl 3aluMThl paboTa peryasTopa
6JI0KMpyeTCcs [0 OXJaxKAeHUs paauaTopa Ao TeMmnepaTypbl 60 C, mocse 4yero BBIKJIYAKTCSA
BEHTUJIATOPbl OXJXKAEHUS U PEeryjsaTop nepexoAuT pexuMm ‘[oTOBHOCTB”, ecau MojaHa
xoMmaHga “Ctomn”.

[') KoHTposib MOJKJIIOUEHUS] HArpy3KU U TECTUPOBAHHWE THUPHUCTOPOB HAa BHYTPEHHee
KOPOTKOe 3aMblKaHUe OCYILeCTBJSETC CUCTEMOM ymnpaBjeHUs B pexume ‘ToToBHOCTBL”; B
pexxuMe “PaboTa” faHHas 3aljdTa HEe aKTHBHA. 3alllMTa MOXET ObITh BK/IIOUEHA UK OTKJIIOUEHA
nyTeM nporpaMMupoBaHus GyHKIUU FO91( cM. myHKT 7).

E) KOHTpoJib HampsKeHUs] CUJIOBOW CETH OCYLIECTBJSETCS 3JIEKTPOHHBIM CIOCOOOM.
3auTa cpabaThiBaeT B CJy4ae OTCYTCTBUSI OJHOW WM HECKOJbKUX (a3 WIM B CAydae HUX
“cnunanusa”. 3aWTa MOXeT ObITh BKJIIOYEHA WJIM OTKJ/IOYeHa MyTeM MporpaMMUPOBAHHUS
¢yHkuuu F92( cM. nyHKT 7).

’K) samurTa oT BHyTpeHHed HeucnpaBHocTu ~Owm5 HeT cBsA3u Mexay maatamu”
buKcUpyeTcs NIpU OTCYTCTBUM OOMeHa JaHHBIMU MeXAy MiaTaMU. [Ipy BOBHUKHOBEHUH 3TOU
aBapuU yCTPOMCTBO HE MOXKET QYHKIMOHUPOBATh, TPEOYETCS PEMOHT.

3) 3auiMTa OT HEMCIPABHOCTHU L€ U3MepeHHUs HalpsiXKeHUsl cpabaThIBaeT, eC/IU CUCTEMA
yIlpaBJeHUs U3MepseT 3aBeJOMO HeBEPHbIE 3HAaUEHUS BbIXOJHOTO HAaNpsDKEHU . 3alMTa MOXKET
OBITh OTKJIIOYeHa GyHKIMed FO5( cM. myHKT 7).

3.17 HacTpoiiku

B perysisiTope npefiycMOTpeHa BO3MOXXHOCTb HACTPOUKHU:

A) Jlna usmeHeHHe opora cpabaThIBaHUSA 3AUIUTHI OT KOPOTKOI'0 3aMbIKaHUs B BepXHel
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. HM3HavaibHO Ha
NpeANpPUATHH U3TOTOBUTEJIE YCTAHOBJIEH MOPOT CpabaThIBAHUS M0 aMIIUTY/e OKoJio 2,5-3*IH,
rae [H - HOMUHA/JIbHBIM TOK peryJsTopa. B jileBoM BepxHeM YTJy 3TOM Ke MJaThl UMEITCS JIBe
KOHTpOJIbHble Touykd “K3”. HampsikeHue, U3MepeHHOe MeXJy 3THMH TOYKaMH, JOJIKHO
COOTBETCTBOBAThb MOJIOKEHUIO J1-]5, 3aMKHYTOMY />KaMIlepoM. JTO HaNpsDKEHUeE OompejiesisieT
TOK cpabaTbiBaHUs 3alMThI Mo K3. BesimynHa Toka cpabaThiBaHUS NMPSIMO-MPONOPLHMOHAIBHO
HaMpsDKEeHUI  3TOM  yCTaBKU. [Ipy  Heo6XOJAMMOCTH  YBEJWYUTb UYYBCTBUTEJbHOCTh
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cpabaTblBaHUS HYXXHO 3TO HANpSKEHUEe YMEeHbIIUTb, [Jis 3arpy6JieHuss - Hao00poT
HanpskeHHe ycTaBKU K3 yBeJIMUUTS.

[IlpyuHuMas peuieHHe 0 HEOOXOJAUMOCTH HW3MEHEHHUs] HACTPOWKU 3alUThl OT KOPOTKOIO
3aMbIKaHUS, c1ejyeT IPUHUMaTh BO BHUMaHHUe:

- eC/JIM 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 06s3aTeJbHO TOBOPUT O HENpPaBUJIbHOU
3aBOJICKOM HACTpOMKe 3aliuThbl, MOTOMY YTO 3allUTa CpabaTbiBaeT MO aMIIUTYyAHOMY(
MIHOBEHHOMY) 3HAa4eHMIO TOKa, a He JleHCTBYylolLleMy. JTO 4allle TOBOPUT O TOM, YTO BEJHKO
aMIUIUTY/IHOe 3HaueHue TokKa( nuk-dakTop). [lonbiTka 3arpyouTh WM MOJHOCTbIO OTKJIYUTh
3amuTy oT K3 MokeT NpHUBeCTHM K BbIXOJYy THUPHUCTOPOB K3 CTPOSl — BeAb OHHU JONYCKAIOT
HEKOTOpOe Ipe/ie/ibHOe 3HAayeHHWe MTHOBEHHOrO TOKa, a 3aBOJCKasd HACcTpOWKa Kak pas
npeJycMaTpyBaeT cpabaTbIBaHHE 3aLIUThI JJIsI HENPEBBIIIEHUs 3TOTO Npee/bHO-J0NyCTUMOT0
3HayeHUs. B 3TOM ciyyae U3roToBUTe /b UMeeT NPaBO OTKa3aTh B O6ecClaTHOM rapaHTUHHOM
00CTY>KUBaHUH.

b) [lokazaHusa gaTyMKa Toka. B ciydae, eciim TOK, UsMepeHHbINH GaKTU4YEeCKH, PACXOJUTCS €
Jl@aHHbIMH, 0TOOpaXkaeMbIMU Ha JUCILJIee, MOXXHO MPOU3BECTU UX NOACTPOUKY. /i MOACTPONKHU
cayxat ¢yHkuuu F102 "KI ¢asa A”, F103 "kI ¢pasza B”, F104 "kl ¢aza C”. [lokasaHUs TOKa Ha
JIACIlJIee U3MEHSAIOTCSA NPAMO-NIPONOPLUOHAIbHBI U3MEHEHHUIO 3TUX KO3 PULIUEHTOB.

[IpyHKMas pelieHHe O MOJCTPOMKe NOKa3aHUU TOKa, clefyeT UMeThb B BUAY CleAyloliue
dakTopBkI:

- JIaTYUKA TOKAa MMEKT HEKOTOPYH HayaJbHYyl0 30HYy HEYYBCTBUTEJbHOCTH U
HeJIMHeHHOCTH. [Ipu Toke, paBHOM MeHee 10% HOMHHA/IBHOTO TOKa peryJsTOpa, MOKa3aHUA
JIaTYMKOB TOKa MOTYT OBbITb HEJOCTOBEPHBI WJIM BOOOILEe HyJIeBBIMHU, HO 3TO He TOBOPUT O
HEUCIPAaBHOCTH UJIM HEBEPHOM HACTPOMKe; IPU YBeJMYEHUH TOKA, IOKa3aHUs BXOAAT B HOPMY;

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

- HACTPOMKY NMOKa3aHUM JAaTYUKOB TOKA ONTUMAJIbHO NPOU3BOAUTE NIPU TOKe paBHOM 60-
80% OT HOMHWHAJIBHOI'O TOKA PEryJATOpPa;

- OTKJIOHEHHeE M0Ka3aHUM OT JeCTBUTeNbHbIX Oosiee yeM Ha 10-15%, BepoATHO, TOBOPUT
0 HaJIMYMU BHYTPEHHUX OBPEXJAEHUMN, BOSMOHO, TpeOyeTCs pEMOHT;

- HeBepHas HaCTpoHKa MOXKeT NPUBECTH K HEKOPPEeKTHOMY CpabaTbhIBaHHIO 3alUUT OT
neperpyskd WJIM KOPOTKOTO 3aMblKaHHUA - JMO60 C/IMIIKOM 4YacToe M HeobOCHOBaHHOE
cpabaTbiBaHUE JIMO0 HA0OOPOT OTCYTCTBUE UJIU CJAUIIKOM MeJJIeHHOe cpabaThiBaHus. B ciy4dae
BBIXOJlda K3 CTpPOA peryJjdaTropa IO NpHUYMHE HEBEepHOM CaMOCTOATEJbHOM HACTPOUKH
noTpebuTeseM, H3rOTOBUTEJb MMeeT IMpaBO OTKas3aTb B 0eCIJIAaTHOM TapaHTUWHOM
00CTY>KUBaHUH.

[Ipy npoBefeHUM onepanud MNOACTPOMKHA IIOKAa3aHUM Ha JUCIJIee pPEeKOMEeHAyeTCs
bUKCHpOBaTh peryJupyeMyto BeJIMYMHY Ha JUCILJIee, [Jis Yero Heo6xoAMMO HaXKaTb KHOMNKY ~®”
NaHeJ A yIpaBJIeHus.

B) HacTpoiika nokasaHui HanpsixkeHUs Ha Jucijiee. 3a U3MepeHre HalpsXKeHUsl OTBe4YaeT
miata A6( camas HWKHss). C JIeBOM CTOPOHBI IJIAThl €CTh PEeryJdpoBOYHbIe pe3ucTopbl R13,
R14, R15 oTBeuaroujue 3a ycTaHOBKY HyJid o ¢azam A, B u C. C npaBoi CTOPOHBI — PE3UCTOPHI
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R7, R8, R9( cooTBeTcTByOT pazam A, B u C) Macmrtabupywoiue k03pdULMEeHT nepeaadyd OT
M3MepUTeJbHOU MJIAThl K NOKa3aHUAM JUcIliest. Pe3UcTOpbl MOTYT ObITh TPYAHO AOCTYNHBI U3-
3a JKryTa MPOBO/IOB.

JlJ1s1 NOACTPOMKHU NMOKa3aHUM Ha JMCIliee HeO6X0JUMO OTK/IYHUTD 3aIUTy yHKkiuei FI5,
nojaTh KoMmaHAy “Pa6oTa”, BbICTaBHB HyJieBoe 3aJaHue. 3adUKCUpPOBATh KHONKoW ~@”
MHTEPECYIOILY0 BeJIMYUHY Ha JUCIJIee. YOeAUThCs, YTO Ha MO/ KJII0YEHHOU HarpysKe HyJieBoe
HamnpsbKeHUe U JJOOUThCS NMOKa3aHUHM HyJisl Ha AuCIlJiee TOBOPOTOM I'OJIOBKH PEryJupOBOYHOTO
pesuctopa R13-R15.

Janee noJHATH BbIXOAHOe HanpskeHue 10 60-80% oT MakcuMaJbHOTO U pe3uctopoM R7-
R9 oTperysiupoBaTh MOKa3aHUS Ha JuUcCIjee, JOOUBIIMCh COBMAJAEHUSI C JeHCTBUTEJbHBIM
3HaYeHHWEeM. M3MepsaTb HamnpskeHHe HeoO6X0oAUMO MNpUOOpOM, 006/1aa0IUMM CIOCOOHOCThIO
u3MepsaTh cpeaHekBaJipaTuyHoe 3HadyeHUue(TRUE RMS). Ilocie 3aBeplieHHsI HaCTPOMKHU
peKoMeH/yeTcsl BKJIIOUUTD 3alUTy PyHKuel FIO5.

3.18 YnpasJsienue no uHTepdericy RS-485 no npotokoay ModBus RTU

PerynaTop npeaycMaTpyBaeT YCTAaHOBKY IJaThl ¢ UHTepdelicom RS-485. [lo ymosiyanuio
3Ta mJiaTa He UJEeT B KOMILIEKTe NOCTaBKU. Ee Heo6X0AMMOCTh HY>KHO YKa3bIBaTh NP 3aKa3e.
Eciv npu nepBoHaya/bHOM NOCTaBKe IJlaTa He OblIa 3akKas3aH, TO €€ MOXHO JOKYINHUTb
OTJle/IbHO.

st ynpaBsieHus no untepdeiicy RS-485 Heo6xouMo:

A) YcTaHOBUTB 3HaUeHHUe afipeca YCTpoHCTBa B MUHGOpPMaLMOHHOM ceTH GpyHKuuel F99;

B) YcTaHOBUTB 3HaUeHHe CKOPOCTHU Nepefjayr JaHHbIX yHkuuen F100;

B) I[Ipu HE06XOAUMOCTH MOAABaTh KoMaHAy “PaboTa” ¥ M3MeHSATh 3HAUYEHHE 33a/1al0Iero
CUrHaJla mo uHTepdeiicy HeoOXOJWMO YCTAaHOBUTb 3HadeHUs OJyHkuun F1=2 u F2=6
COOTBETCTBEHHO( CM. MyHKT 7). BoJsiee nmoJpo6Has JokyMeHTaIys o maate RS-485 u perucrpax
ModBus BbL10K€HA HA caiiTe MPOU3BOUTEIS.

3.19 Wcnosab3oBaHUe KHONKU “ABapUilHOe OTKJIOYeHHE”

KHonka “ABapuilHOe OTKJ/IOYeHHe” MO3BOJISIeT CHAThb HANpsDKEHWEe C Harpy3Ku B JIOOOM
pexxuMe paboOThl YCTPOWCTBA NPU BO3HUKHOBEHUW BHEUITATHOW CUTyalluM, CBSI3aHHOU C
yIpO30M >KM3HU NlepCoHasa UJIU NOpYel UMyIecTBa.

KHomnka uMeeT pUKcaLUIO CBOETO MOJIOKEHUSI.

B Mozien19X TUPUCTOPHBIX PEryJATOPOB C HOMUHAJbHbBIM TOKOM 40 1 80 A npu HaxKaTUU
3TOM KHOIIKM pa3pblBaeTcCA Liellb BCIIOMOTATEeJbHOr0 MUTAHUSA, IPU 3TOM IJIAThl YIpaBJIEHUSA
00eCTOYUBAIOTCS U UMIIYJIbChl yIIPAaBJIEHUS HA TUPUCTOPHI He MOJAI0TCH.

st Moziesiell ¢ HOMUHA/IBHBIM TOKOM OT 125 A U Bbllle NPU HaXKaTUM KHONKH MOJAeTCs
HalpsPKeHHWe Ha MeXaHW3M He3aBHCUMOrO paclenuTesisi CUJOBOrO aBTOMaTa, KOTOPBIU
OTKJIIOYaeTCsd U 06ecTOYMBAaeT HArpysKy; OJHOBPEMEHHO C 3THM KHOIIKa pa3pblBaeT ILeMNb
BCIIOMOTaTeJbHOT0 MUTAHUS CUCTEMBI yIIpaBJIeHUS.

3.20 Ucnonb3osanue [IW/I-peryigaropa

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

BHyTpu wmkada npousBeseHO YACTUYHOE pacCK/AlYeHHe Liened NMUTAHUs U YNpaBJeHus
[IU/I-perysisTopa COrJIacHO cxeMe, IPUBeJleHHOW B NMpUJI0KeHUU b. JlaTyuku TeMnepaTypbl U
neny curHaiausauuu [IH/l-perynsTopa norpebuTesb packjryaeT CaMOCTOSATENbHO COIJIACHO
PYKOBOJCTBY I10 3KCILJIyaTalliHi, KOTOpOe BXOJUT B KOMILJIEKT IIOCTaBKHU.
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4. Tpe6oBaHUSI 6€30MIACHOCTH.

4.1 PerynaaTop COOTBETCTBYeT JAeUCTByIIUM TpeboBaHusAM “llpaBus ycTpoicTBa
3JIeKTPOYCTaHOBOK”,  «[IpaBujaM  TeXHHYeCKOM  3KCIUIyaTalUM  3JIEKTPOYCTAaHOBOK
norpe6uTtesed» U «[IpaBUJ TeXHUKM 06€30MACHOCTH NPHU 3KCIJIyaTaLlUU 3J1€KTPOYCTaHOBOK
NOTpebUuTeen».

4.2 Jlns pa6oTbl peryJjsaTopa HCIOJb3yeTCs ONacHOoe JJisl XKU3HU HamnpsikeHue. [Ipu
YCTAHOBKE peryJiiTopa Ha 00'bEKTE, a TAKXKe NPU YCTPAaHEHUHW HEUCIIPABHOCTEN U TEXHUYECKOM
06CIy>KMBaHUU HEOOXO0JUMO OTK/IIOYUTD PETyJsATOP U NOAK/II0YaeMble yCTPOMCTBA OT CETH.

4.3 He pgonyckaeTcs nonaZaHue BJard Ha KOHTAaKThl KIEMMHHUKOB U BHYTPEHHIOI 4acTb
wkada. 3anpenjaeTcsa UCNOJIb30BaHUE PETry/sATOpa B arpeCcCUBHBIX Cpejax C CoZepKaHHeM B
aTMocdepe KUCJIOT, les04ei, Maces U T. 1.

4.4 Tlopkaro4deHUe, peryJMpoBKa U TexXHUYeCKOe OOCIyKHBaHHE pPeryJsTopa JOJKHBI
IPOU3BOAUTHCA TOJIBKO KBaJUUUMPOBAHHBIMM CHELUAJUCTaMHM, U3YYHMBLIMMHU HacTosllee
PYKOBOZ,CTBO M0 3KCIIJIyaTaLUH.

45 Tlpu »sKcllyaTallMd M TeXHUYECKOM OOCHYXMBAaHUM He00X0AMMO Cco6JI0AaTh
Tpe6oBaHUA «[lpaBuU/J TexHHWYeCKOW B3KCIJlyaTallUM 3JIEKTPOYCTAHOBOK IMOTpeOUTesel» U
«[IpaBuJ TeXHUKHU 6€30MaCHOCTU NIPU SKCIIJIyaTaLlUKM 3JIeKTPOYCTAaHOBOK NOTpeOUTe e ».

4.6 /lns 3a1lUThI 06CIYKUBAIOLLEr0 NIepCcoHasIa peryasaTop J0JKeH ObITh 3a3eMJIEH.

4.7 PeryiTop He MOKeT ObITh MCIOJIb30BaH KaK pa3’beJUHUTEIb LIelU UJIU U30JIMpYlolee
YCTPOUCTBO.

4.8 Eciu cinyyarlHas mnojada HalpshKeHHWEe Ha Harpy3Ky INpeJCcTaBJseT OMNaCHOCTb JJiA
nlepcoHaJsa UM 060pyZ0BaHUs, TO PEryaATOpP HEOOXOAMMO MOJKJII0YATh Yepe3 NMpepbiBaTellb,
HallpuMep, KOHTAKTOP, yIpaBJ/sieMbli BHEIIHEN CUCTEMOM 6e30MaCHOCTH.

4.9 He ponyckaeTcsl paboTa YCTPOMCTBA C KOHAEHCATOPHON HAarpy3KoM, NOJK/JII0YEHHOH! K
BBIXOZY.

4.10 PaboTa peryasaTopa CONPOBOXJAeTCS BblJeJieHHWeM Temsa. /[y mpeoTBpalleHus
neperpesa, BbIX0/ja U3 CTPOS U NPeJ0TBPalleHUs oXKapa He0O6X04UMO:

A) ycTaHaBJIMBATb PETYJSTOP HA HEFOPIOYYIO TOBEPXHOCTb;

B) HefomycTUMO yCcTaHABJIUBAThb PETYJSATOP B MJIOXO BEHTUJIUPYEMbIX MeCTaX U MeCcTax C
BBICOKOU TeMIIepaTypOr OKPY»Kalolllel Cpeibl;

B) npu ycTaHoBKe He0o6x0AMMO ob6ecrneduTh He MeHee 100 MM cBO6OAHOI0 NPOCTPAHCTBA
[0 IEPUMETPY PeryasTopa.

5. MoHTaXX Ha 060'bEKTeE.
5.1 CsieayeT yCTaHOBUTD PETYJSATOP HA IITATHOE MECTO U HAZIEXKHO 3aKPEIMUTD €ro.

5.2 3a3eMJIUTh PeryJIATOP B COOTBETCTBUE C TpeboBaHUAMMU [1YI.
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5.2 IIpokafbIBalOTCA JIUMHUHW CBSI3M, NIpeJjHAa3HAYEeHHbIE COEJJUHEHUS C IUTAIOLIEN CEThIO,
Harpy3Kou, yCTPOHWCTBAMU yIpaBJIeHUS.

5.3 CedyeHHE CHUIOBBIX IMPpOBOAOB AOJIX)KHO COOTBE€TCTBOBATDL TOKY HAI'PY3KH.

5.4 ]_lel'II/I AJid MnoJa4u CHUTHaJIOB yHOpaBJIEHHUA CjaeAyeT BbINOJHATb BHUTBIMHW IdpaMH
[IpoBOAOB Ce4YeHueM He MeHee 0,22 MM2 c HEenocpeaACTBEHHbIM HX IOAKJ/JIIOYEHHEM K
yhnpaBJAKIIUM KJI€eMMaM [Jid KaXKJ0r'o CMrdaJjia OTAeJIbHO.

5.5 Ilpy MOHTa)Xe NPOBOJOB HEOOXOAWMO O0O6ECHeYUTb HX HAAEXKHBIA KOHTAKT C
KJIEMMHUKOM pPeryJisAiTopa, AJIs 4Yero PeKOMeHJYyeTCs WX KOHIbl TIIATEJbHO 3aYUCTUTh M
00JIYAUTDH UJIM ONPECcCOBATh B CTAaHTAPTHble HAKOHEYHUKH, THJIb3bl, KIeMMbl. [lofcoeanHeHe
IPOBOJIOB OCYILIECTBJISIETCS 110/ BUHT.

5.4 He ponyckaeTcsl NpoKJajKa JUHUHK YNPaBJASAKIIMX CHTHAJOB B OJHOM XXIyTe C
CUJIOBBIMH POBO/IaMH, CO3JAK0IIMMU BBICOKOYACTOTHbBIE UM UMITYJIbCHbIE TOMEXH.

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

5.6 [Ipu BbINOJIHEHUHU MOHTAXXHBIX pab0T HEOOXOJUMO NPUMEHSATh TOJBKO CTaHJAAPTHBIN
MCIIPpaBHBIA UHCTPYMEHT.

6. [lepBOe BK/IIOYEHME.

6.1 [lepex nepBbIM BK/JIIOYEHHEM HEOOXOAUMO BbINOJHUTD CAeAyI0IHe e ICTBUSA:

A) mpousBecTH MOJKJNYEHHE MO cxeMe 1, yKa3aHHOW B MPUJIOKEHUH A, IpU 3TOM B
KadyeCcTBe TECTOBOM Harpy3kKu peKOMeHJYeTCs MOAKIYUTH JIAMIbI HAKaJIMBAHUSA MOILHOCTBIO
100-150 BT;

be3 nNoAK/IIOYeHHOW HAarpy3kd HEBO3MOXHO CcJielaTb BBIBOJ, O TPaBWJIbHOW WJIU
HeIllpaBUJIbHOM paboTe pery/saTopa.

B)yb6eauTbcsa B MPaBUJIbHOCTH NOJKJ/IIOYEHHS BHELIHUX Lieneld NMUTAaHUA U yHpaBJieHHUs,
3a3eMJIeHHUd, OTCYTCTBUU KOPOTKOI'0 3aMbIKaHUSA Ha BbIXOJIE;

B) mnojaTph HamnpskeHHe Ha PeryJsTop, IPU 3TOM BCe CBETOJMO/bl Ha NepejHel NaHeau
mKada JOo/HKHBI KPaTKOBPEMEHHO 3aropeThCs U NMOTacHyTh, Ha JUclyee B TedeHUe 10 ceKyH[
JI0/KHA O0TOOPasvThCA HAAIMCh TeKyllled MOJieIM perysasaTopa W BKJIOYAIOTCA BEHTUJ/IATOPDI
oxJaxaeHus. [lasee Ha Aucniee oTo6pasuTbcsd HaANUCh ‘[OTOBHOCTH” U TeKyllee 3HaYEHUE
CUTHaja 3aaHud( HanpsbKeHUs WM MoliHocTH, HanpuMmep U3a=57%, ). 3To o3HayaeT, YTO
peryJiiTop roToB K paboTe ¥ IPOrpaMMHUPOBAHUIO.

6.2 Ilo yMoJsiuaHMIO, pEryJasATOp HMeeT HAaCTPOMKU: IMojaya KoMaHJAbl “‘Pabora”
OCYLLeCTBJISETCS MECTHO TYMOJIepOM C JIML|eBOH NaHeJ M, BbIXOJHOe Halps>KeHue peryJnpyeTcs
$a30BbIM MeTOJI0M, CHUTHaJ 3aJlaHUs MO0JAaeTcd BCTPOEHHBbIM IepeMeHHBIM pPe3HCTOPOM.
[lepeBepute TymMb6sep “Pabota $A” B mosokeHue “Bka” M mpPOKpyTUTE PYyUYKYy NMEPEMEHHOTO
pe3sucrtopa “Yup. A” oT ofHOro KpaiiHero noJjioXkeHus Ao Jpyroro. Y6ejuTecb Npu 3TOM, 4YTO Ha
NOAK/IIOYEHHOW Harpy3ke( JlaMnax HaKa/MBaHUs) U3MeHseTCs HalpshbKeHWe B Ipejesax OT
HYJIS [10 TIOJIHOTO ceTeBOro. Te ke onepanyu Npous3BeAuTe U A/ KaHa/IOB ynpasyaeHusa B u C.

7. [IporpaMmMupoOBaHue.

7.1 BXoJ B pexXuM NporpaMMUPOBaHUS.
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[IlporpaMMupoBaHrMe ¥ NPOCMOTP 3HAaYe€HUH YCTABOK OCYLIECTBJSETCI B peXuMe
“IIlporpammupoBaHue”. YTOObI BOWTHU B 3TOT pEXHUM, Heob6xoauMo B pexume ‘['oToBHOCTB”
KpPaTKOBPeMEHHO Ha)kaTb KHONKY “IIporp”, npu 3TOM Ha JUcIljiee KPaTKOBPEMEHHO NOSIBUTCS
Hajgnuck “[lporpaMMupoBaHMe”, Mocje 4Yero B INEPBOW CTPOKe HHJAMKATOpa OTOOpasUTCsA
Ha3BaHUe NepPBOM QYHKIMU:

F1 cnocob ynp.

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

7.2 Bboi6op GyHKIUH.
Haxkumasa kHonku “>” n”<” B pexxume “IIporpaMMupoBaHre”0CyIIECTBISETCS MEPEXo], OT

OZJHOM HAaCTPOMKHU K JPYyTOH.

7.3 IlpocMOTp ¥ U3MeHeHUe 3HAaYeHUSA QYHKIUU.

Bbi6bpaB ¢yHKIMIO, 3HaYeHHe KOTOpPOM TpebyeTcds NPOCMOTPETb WJIW H3MEHHUTD,
KPaTKOBPEMEHHO HaOXXMUTe KHONKY “®”, mpy 3TOM BO BTOPOH CTPOKe UHAMKATOpPA 0TOOPa3nUTCs
TeKyllee 3HaueHUe QyHKI WU, HallpUMep:

F1 cnoco® ynp.
0 - Tymbnep

M3MeHUTDb 3HaueHHe QYHKIIMU MOXKHO, HaXKMMasi KHOMKU “>" U1 “<”.

11 TOro, YTOOBl COXPAaHUTb BblOpaHHOEe 3HayeHHe (QYHKIMH, HY)KHO KPaTKOBpPeMEeHHO
HaxkaTb KHONKy “@”, mpu 3TOM Ha [JAuCIJiee KPaTKOBPEMEHHO OTOOpasuTcCs HaJlUCh
“CoxpaHeHO0”, 4YTO FOBOPUT 00 YCNENIHOW 3amucyd 3HauyeHUss QYHKIMU B MaMATb YCTPOMCTBa.
Jlasiee Ha UHAMKATOpe BHOBb OTOOPA3UTCA Ha3BaHUe TeKylleld QyHKIMU U CTAHET BO3MOXHbBIM
HaBUTaLUsA M0 QYHKIUSAM.

Ecnu xe BbiGpaHHOe 3HayeHUe QYHKLHM COXPAaHATb He TpeOyeTcs, HaXXKMUTe KHOIKY
“IIporp.” TekCT BO BTOPOM CTPOKEe UHAMKATOpPA UCYE3HET, a 3HaUeHHe QYHKIIMU HE COXPAHUTCS,
B UeM JIeETKO y6eJUThCs, TOBTOPHO NMPOCMOTPEB 3HAaYeHHe PYHKLHUH, [IJI YEero ONSATb HYKHO
HaXKaTb KHOMNKY “®”.

7.4 OYHKUMU U UX 3HAUYEHHS.
[IporpamMmupyeMble GYHKIMU peryJisiTopa epevyucaieHbl B Tabaune 7.1.

Tab6siuna 7.1 [IporpaMmupyeMblie GYHKLIUU

®yH- | Hapnuces Ha OnucaHue
KA HHAUKATOpe
OmnpepnensieT cmoco6 ympaBjieHUs: KoMmaHAa “Pabora” mnomaeTcss MeCTHO WM
JUCTAHITMOHHO
3HayeHHe Hagnucek [TosicHeHue
F1 crioco6 yrp. 0 TyMG1ep Komanga “Pa6oTa” mojaeTcs nepeBoioM PpyKOSITKU
TyMOJiepa “PaboTa” B mosiokeHue “Bkar”
1 CTAHIHOHHO Komanja “PaboTa” nofaetcs myTeM 3aMblKaHUS KJIEMM
6 1 7 k1eMMHOU KoJiofiku X1 nJiaThl ynpaBJieHUs
2 modbus KoMmanjia “PaboTa” nojaercs no unrepdeiicy RS-485
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Onpe,qumeT CHUT'HaJl ylIpaBJIEHUA BbIXOAHbLIM HANIPAXXEHHUEM

3HayeHHe Hagnuce [TosicheHue
CurHasn 3aZjlaHvMd U3MEHsIeTCAd TOBOPOTOM pYYKH
NepeMeHHOT0 Pe3UCTOpa, pa3MellleHHOTO Ha JINIEeBOH
1 BCTP.PE3UCTOP | MAHEJHU. [TonoxeHue “Mun” COOTBETCTBYET
MHUHHMaJIbHON BeJIMYMHE 3aJaHus, IoJioxkeHue “Makc”
— MaKCMMaJIbHOM BeJIMUMHE 3aaHUsl.
F2 CUTHAI ymp. Curnas 3aZjaHys NOJAeTCs BHEIIHUM HanpshkeHHeM 0-
2 0.10B
10 B
3 0.20 MA CurHaJj 3ajlaHud nojaetcsd TOKoM ynpanJjeHus 0-20 MA
4 4.20 MA CurHaJj 3aJlaHus 0JlaeTcsd TOKOM ynpaBJjeHus 4-20 MA
CurHasn 3afaHUsl NOJAAETCA BHEIIHUM IlepeMeHHbIM
5 eBSI;eCL:(') pPE3UCTOPOM. PexomeHnayemoe 3Ha4YeHue
p p CONpOTUBJIeHUs 3TOro pe3uctopa 1..10 kOm
6 modbus CurnaJi 3aJlanus nojaetcs no uutepdericy RS-485
OmnpefensieT MoBeJieHUE Pery/asaTopa MocJje NpPonakKh HaNpsS»KeHUS CUJIOBOM CeTH WU
BCIIOMOTaTeJIbHOTO HAaNpsKeHUs B pexkuMe “PadoTa”
3HayeHHe Hagnuch [TosicHeHue
Ecniu npoBasn HampshkeHUs JAJUJCS MeHee 2 CeK -
BBIXOJIHOE HamNpshKEeHUEe CKayKOM BO3BpalllaeTcs Ha

0 BKJIDYEHO MpeXXHHUH YPOBEHb.

Ecniu mpoBasn HampsipkeHus AJuicad 6Gojee 2 cek -

F3 aBT.BKJL. MPOUCXOJAUT aBTOMATUYECKOE TOBTOPHOE BKJIIOYEHHE.
Ecin npoBasn HanpskeHUS [AJWJICAd MeHee 2 CeK -
BBIXOJIHOE HamNpshKEeHUEe CKayKOM BO3BpalllaeTcs Ha
MpeXHUM ypOBEHbD.

1 oTkitodeHo | Eciu npoBan HampsikeHuss ajauiicsa 6oJsiee 2 cek -
aBTOMAaTHUYECKUH Iepe3amnyCcK He MPOUCXOAUT; 4YTOObI
nepedTH B pexkuMm “PaboTa” HYyKHO HOJAaTb KOMaHIY
“Cton”, mocJie 4ero noJlaTb BHOBb KoMaHAy “Pab6oTa”

OnpepenisieT ycjoBUe cpabaThiBaHUs 1-ro MpOrpaMMUPYEMOro peJjie
3HayeHHe Hagnuchb [TosicHeHue
0 OTKJIlOYeHO | Pejie HEAaKTHBHO BO BCEX PeKUMaX paboThl
1 CUTHAJ CpabaTbpiBaHUe peJjie TPOUCXOAUT NpPH Mepexoe B
F4 1-e pesie 'OTOB pexxuM “'oToBHOCTB”
2 CUTHaJ CpabaTbiBaHUE peJie MPOUCXOAUT TMpPU IHepexojie B
PABOTA pexxuM “Pabora”
3 CUTHAJ CpabaTbpiBaHUe peJjie OPOUCXOAUT NpPH TMepexoe B
ABAPHUA pexumM “ABapus”
OnpefesisieT yc0BHe cpabaThIBaHUS 2-T'0 IPOTPAaMMUPYEMOrO peJie
3HayeHHe Hagnuchb [TosicHeHue
0 OTKJIlOYeHO | Pejie HEAaKTUBHO BO BCEX PeKUMaX paboThl
1 CUTHAJ CpabaTbpiBaHUe peJjie TPOUCXOAUT NpPH Mepexoe B
F5 2-e peJie 'OTOB pexxuM “'oToBHOCTB”
2 CUTHaJ CpabaTbiBaHUE peJie MPOUCXOAUT TMpPU IMepexosie B
PABOTA pexum “Pabora”
3 CUTHAJ CpabaTbpiBaHUe peJjie OPOUCXOAUT NpPH Mepexoe B
ABAPHUA pexuM “ABapus”
OnpefesisieT ycj0BHe cpabaThlBaHUS 3-T'0 IPOTPAaMMUPYEMOrO peJsie
3HayeHHe Hagnuchb [TosicHeHUe
F6 3-¢ peste 0 OTKJII0YeHO | Pesie HeakTHMBHO BO BCex pekMMax paboThl
1 CUTHAJ CpabaTbpiBaHUe peJjie OPOUCXOAUT NpPH TMepexoe B
I'OTOB pexxuM “T'oToBHOCTB”
2 CUTHAJ CpabaTbiBaHME peJie MPOUCXOAUT TMpPU IHepexosie B
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PABOTA pexumM “Pabora”
3 CUTHAJI CpabaTbiBaHUE peJie MPOUCXOAUT TMpPU IMepexosie B
ABAPHUA pexuM “ABapus”
OnpepenseT MeTOJ, peryJIMpoBaHUs BbIXOAHOTO HANPSXKEH U
3HayeHHe Hagnuch [TosicHeHuMe
F7 METOJ, per. " =
0 ¢da3oBbIl @®a30BbI¥ MeTO/| peryJIMpOBaHUs
1 np.nepuoj, MeTon peryJrpoBaHUsi MIPONYyCKOM MEPUOJIOB
3afaeTcd XapakTep Harpy3Ku — akTUBHAasl UJIM aKTUBHO-UHAYKTUBHAs.
3HavyeHHe Hagnuch IlosicHeHuUe
0 aKTHUBHas AkTtuBHas Harpyska( cos ¢u >0,9)
F8 HArpy3Ka 1 aKTUBHO-UH/I. | aKTUBHO-UHJYKTUBHas. PekoMeHJyeTcs HCNOJIb30BaTh
JIs1 Harpysku ¢ cos ¢pu<0,8 npu pa3zoBoM ynpaBaeHUHU(
F7=0) W pgna Harpyskd, IMOJKJKYEHHOHW depes
TpaHcbopmaTop, HpHU yOpaBJeHUU MPOMYyCKOM
nepuojoB( F7=1)
3ajlaeT mapaMeTphl AJ1s1 UHAUKAIUU B paboyeM pexuMe
0 ILLUP WHauKauus TOKOB, HANPsDKEHUH M MOITHOCTEN 1o dpasam
1 LU WHauMKaIys TOKOB M HANIPsXKeHUH 1o ¢das3am
F9 HHMKALIS 2 I,P Wuankanus TOKOB U MOLI;LHOCTEI‘/JI o (l)av3aM
3 U,P WHavKanys Hanpsi>KeHUM U MolfHocTel o dasam
4 I Wuavkanus TOKoB no ¢aszam
5 U WHaukanus Hanpsi>KeHUH 1o pasam
6 P WHauKays MoifHocTed no gasam

dyukuuu F31-F44 aeicTByoT npu ¢pazoBoM MeToje peryaupoBanusi( ¢yakuusa F7=0) aag kaHaa A

IJIaBH. ITYyCK

BpeMH IIJIaBHOT'O BbIXOJid HaIIpAXXEHUA Ha SaﬂaHHbIﬁ YPOBEHB. ,ﬂuanaaoH 3Ha4YeHUH

k3l dA ¢yHkuuu oT 0 1o 25 cek c marom 0,1 cek
F32 IJIaBH. BBIKJI. | BpeMs n/1aBHOrO CHWXeHHUS HanpshHkKeHUd [0 MHUHHUMa/JbHOTO 3HavyeHud. /Jlnamas3oH
dA 3HaYeHUH PpyHKIMM oT 0 1o 25 cek c marom 0,1 cek
OmnpepesisieT 3aKOH U3MEHEHUS BBIXOJIHBIX HANPSXKEHUS U MOILHOCTU B 3aBUCUMOCTH OT
yhpaBJsiollero curHana(mpu ycjJoBUM, 4YTO HaNpshKeHUe CeTH CUHYCOWJAJbHO, a
Harpyska JIMHelHa)
F34 | Per-BEIMUMHA 3HayeHuUe Hapnuce [losicHeHUe
bA 0 U BeixofHOe HampspKeHue MpsMO NPONOPLHUOHAJBHO
CUTHaJy yIpaBJieHUs
1 p BbIXo/1Hasi MOIIHOCThb MPSAMO NMPOMOPIMOHATBHO CUTHATY
ynpaBJieHUs
MuHuMasbHOE 3HaUYeHue CUrHaja 3aZaHuda B %. /luana3oH 3HayeHuid ¢pyHkuuu ot 0% 1o
F35 H.1pen. A
100%, Ho He 60Jiee 3HaYeHUs dyHKUUU F36. luckpeTHocTh 0,1%
F36 B. pest, bA MakcuMasibHOe 3HaueHHe CUTrHasa 3a/laHus B %. [luanasoH 3HavyeHuit ¢pyHkuuu ot 0% ao
100%, Ho He MeHee 3HaueHus ¢yukuuu F35. JuckpetHocTts 0,1%
YnpaBsieHUe TOKOM Harpy3ku. PyHKLIHA BKAKOYAET WU OTKJIIOYAaeT PEXUM OTpaHUYEeHUs
TOKA WJIM CTAOUIM3aLUH TOKa.
3HayeHHe Hagnuch [TosicHeHUe
0 OTKJL PexxuMbl OrpaHUYeHHUs UK CTaOUIM3AIMU OTKIYEHbI
1 orpaHuyeHue | | BkiroyeH pexxuM orpaHU4eHHUs TOKA
F37 p A 2 Crabususanus | | BkiwyeH pexuM cTabUJIM3aI M1 TOKa
excuM § 3 Orpanuyenue U | BkJIoYeH pexXUM OTpaHUYEHUs HApSHKeHUs
4 Crabuaunszanusa U | BkJIOYeH peXXUM CTAaOU/IM3aLUU HANPSKEHUSs
5 orpaHuvyeHue P | BkiiloueH pexuM orpaHu4YeHus MOIHOCTH
6 Crabunuzanus P | BkitoyeH peuM CTabUJIN3alMd MOLHOCTH
Crabuiuszanus | BrirodeH pexxuM cTabuIM3aMU KBaZpaTa HANPsHKeHU S
7
U*u
F38 | H.mpegesn U*U | OnpepesnsieT MHUHMMaJIbHOE 3HAaYeHHEe KBaJlpaTa HANpsKEHHWs1 HAa HArpyske B pexuMe
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dA

CTabUIM3alMM KBaJZipaTa HaNpsDKeHWs. 3HavyeHWe QYHKIHMU He MOXKET IPEeBbICUTh
3HaYeHUe QyHKIUH F45

F39

H. pea. U pA

OnpesenseT MHUHUMaJbHOe 3HaYeHHe HaNpsHKeHMsA Ha Harpyske B peXHUMe
CTabWIM3aLUM HanpsbkeHUs. 3HaueHUWe OQYHKLHUM He MOXKET IPEeBbICUTb 3HAayeHHe
¢yHkuuu F40

F40

B. mpea. U pA

OnpejesiieT MaKCMMaJIbHOE 3HAaUYE€HU e HANPSPKEHUSI Ha Harpy3ke B peXKUMe OTpaHUYeHUs
HampsDKEeHUs] WM CTAa0WIM3alUMU HalpsKeHWs.. 3HadyeHHe (QYyHKUHUH He MOXET ObITh
MeHbllle 3Ha4yeHUus: GyHKnuu F39

F41

H. pen. [ A

OnpefenseT MMHUMaJbHOE 3HaUYeHHe TOKA B Harpy3ke B peXHMMe CTabWIM3alMu TOKa.
3HaueHUe QYHKIIMY He MOXKET NPEBbICUTh 3HaYeHUe yHKIUU F42

F42

B. mpef. [ A

OnpezensieT MakCMMa/lbHOe 3HaueHHMe TOKAa B Harpys3ke B peXXMMe OTpaHMuYeHMsl TOKa
WJIM CTabu/IM3alMU ToKa. 3HaueHue QYHKLMHU He MOXKET NPeBbICUTb HOMHHAJIBHBIM TOK
peryJsiTopa v He MOXKeT 6bITb MeHblIe 3HaYeHUs1 yHKIuu F41

F43

H. ipen. P pA

OnpejnesniieT MUHUMAJbHOE 3HAaYEHHE MOITHOCTU B Harpyske B peXXHMe CTAGUIU3ALNH
MOIIHOCTH. 3HaueHHe QYHKIMU He MOXKET IPEBBICUTh 3HaueHUue pyHKunu F44

F44

B. mpefi. P GA

OnpegenseT MakCMMa/JIbHOe 3HaYeHHWe MOLIHOCTH B Harpyske B peXMMe OrpaHH4YeHHUs
MOIIHOCTH WM CTabWUIM3aL MU MOLIHOCTH. 3HAauyeHUe QYHKLUMHU MOXKET ObITb MeHblle
3HavyeHUs ¢yHKUUU F43

F45

B. mpegen U*U
dA

OnpegenseT MakCMMa/IbHOe 3HAauyeHMe KBaJipaT HANpPSDKeHUs Ha Harpyske B pexHuMe
CTabWIM3alUM KBaZpaTa HanpshKeHHs. 3HayeHUMe QYHKLHUM He MOXKeT ObITb MeHblle
3HavyeHus ¢yHKuuu F38

dyuknuu F46-F50 g

€M CTBYIOT IIPU peryJiMpoBaHUus METOA0M nponycka nepuoaoB( yukuusa F7=1) aasa
KaHaJja A

OnpenensieT BpeMsl OJHOTO I[MKJIA peryJaupoBaHus. [luana3oH 3HaueHUH QyHKnuu ot 1

F46 | muxn. per. A 1o 25 cek c marom 1 cek
MuHMMa/bHOE 3HaYeHUe CUrHaja 3a/jlanus B %. /luana3oH 3HayeHUi ¢pyHkuuu ot 0% g0
F47 H. ipef. pA
100%, Ho He 60Jiee 3HaYeHus dyHkuuu F48. luckpetHocts 0,1%
F48 B. pes1 A MakcuMasibHOe 3HaYeHHe CUTHasa 334aHus B %. [luana3oH 3HayeHud ¢pyHKuu ot 0% 110
100%, HO He MeHee 3HaYeHus1 dyHKuMH F47. luckpetHocts 0,1%
Fag | H-TIPEA. P pA | OnpegenssieT MUHMMaJIbHOE 3HAYE€HHE MOIIHOCTH B HAarpy3ke B peXuMe CTaOWJIM3alUU
dA MOIIHOCTH. 3HaYeHHe QYHKIIMU He MOXKET NPEBBICUTh 3HaUYeHue pyHKuuu F50
OnpejnesniieT MakCUMaibHOe 3HAUYeHHWe MOIIHOCTU B Harpy3ke B peXXMMe OrpaHUYeHHUs
F50 | B.mpen. P A | MomHOCTH WM CTAaGUIM3ALUU MOLIHOCTU. 3HaUYeHHe QYHKUUU MOXKET ObITb MeHbIle

3HaYeHUs dyHKuu F49

dynknuu F51-F64

AeHCTBYIOT npu ¢pa3oBoM MeToAe peryaupoBanusi( ¢yukuua F7=0) gia kanasia B

IJIaBH. ITYyCK

BpeMH IIJIaBHOT'O BbIXOJid HaIIpAXXEHUA Ha SaﬂaHHbIﬁ YPOBEHB. ,ﬂuanaaoH 3Ha4YeHUH

F51 ¢B ¢yHknuu ot 0 1o 25 cek ¢ marom 0,1 cek
pgp | TVIaBH. BBIKI. BpeMsi MJIaBHOTO CHIKEHHS] HAINpsHKEHUS [0 MUHUMAJIBHOTO 3HadeHUsd. /Jlvuama3oH
¢B 3HaveHUH PpyHKIuM ot 0 1o 25 cek c marom 0,1 cek
OnpejnesiieT 3aKOH U3MeHEHUsI BbIXOJHBIX HANPSKEHUS U MOIHOCTH B 3aBUCUMOCTH OT
YOpPaBJSAOIIEro CUrHaMa(Ipyd YCJIOBHH, 4YTO HaNpsDKEHUE CeTH CUHYCOUJAJIbHO, a
Harpyska JIMHelHa)
g4 | PET-BEIMYMHA 3HadeHUe Haanuce [losicHeHHEe
¢B 0 U BbixoiHOE HamNpshKeHWe MpPsIMO MPOTOPIMOHATBHO
CUTHaJy yIIpaBJeHUs
1 p BbixoiHast MOIHOCTh NMPSIMO MPONOPIMOHAIBHO CUTHATY
yHpaBJeHHUsI
oS w.pes, &B MuHMMasbHOE 3HaUYeHue CUrHaja 3aZaHuda B %. [luana3oH 3HayeHui ¢pyHkuuu ot 0% 1o
100%, Ho He 60Jiee 3HaYeHus dyHKUUU F56. luckpeTHocTh 0,1%
FS6 B. pest, &B MakcuMasibHOe 3HaueHHe CUrHasa 3a/laHus B %. [luanasoH 3HauyeHuit ¢pyHkuuu ot 0% a0
100%, HO He MeHee 3Ha4YeHus1 dyHKMH F55. luckperHocts 0,1%
YupaBjieHre TOKOM Harpy3ku. PyHKIUs BKIOYAET WA OTKIIYAET PEKUM OTPaHUIEHHUS
F57 Pexxum ¢B TOKa MJIK CTabU/IM3aLUU TOKa.

3HayeHUe | Hagnuce | [losicHeHue
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0 OTKJL. PeXHMBbI OrpaHUYeHHUs UM CTaOUIN3aL MU OTKJII0YEHBI

1 orpaHuyeHue | | BkiroyeH pexxuM orpaHU4eHHUs TOKA

2 Crabusansauus | | BkIloyeH pexxuM cTabu/IM3al U TOKa

3 Orpanndenue U | BKJIIOUEH peXUM OrpaHUYeHHUs HalpsShHKeHUs

4 Ctrabusausanusg U | BkyoueH pexxuM cTabuIn3alii HanpshKeHUs

5 orpaHuyeHue P | BkiiloueH pe’kUM orpaHu4eHHs1 MOIHOCTH

6 Ctrabunuzanus P | Bk/toyeH pexuM CTabUJIN3alMd MOLHOCTH

- Crabunnsauus | BxirodeH pexxuM CTabWUIN3aLMKM KBaZipaTa HApsSHKEeHUs
U*u

F58

H. npefena U*U
¢B

OnpezensieT MUHMMaJbHOEe 3HaYeHHe KBaJipaTa HaNpsDKEHUs Ha Harpyske B peXXume
CTabWJIM3alMK KBajZipaTa HaNpsDKeHWs. 3HavyeHWe QYHKIHUM He MOXKET IPEBbICUTH
3HavYeHUe QyHKIMH F65

F59

H. npea. U B

OnpesenseT MHUHUMaJbHOe 3HaYeHHe HaNpsHKeHMsA Ha Harpyske B peXHUMe
CTabWIM3aLUM HanpsbkeHHs. 3HaueHUWe OQYHKLUM He MOXKET IpPEeBbICUTb 3HAayeHHe
¢yHkuuu F60

F60

B. mpej. U B

OnpezessieT MaKCHMa/lbHOE 3HaYe€HHE HaNPS»KEHHsI Ha Harpy3Ke B peXXKUMe OTpaHUuYeHHs]
HaNpsDKeHUsT WIM CTAa0W/IM3alMUd HanpshKeHWs. 3HadyeHWe (QYHKIUU He MOXKET ObITh
MeHbllle 3Ha4yeHus: GyHKnuu F59

F61

H. npen. | B

OnpefenseT MMHUMaJbHOE 3HaUYeHHe TOKA B Harpy3ke B peXHMMe CTabWIM3alMu TOKa.
3HaueHUe QYHKIIMY He MOXKET NPEBbICUTh 3HaYeHUe yHKIUU F62

F62

B. mpef. [ B

OnpezensieT MakCUMa/lbHOe 3HaueHHMe TOKAa B Harpys3ke B peXXMMe OTpaHMuYeHMsl TOKa
WJIM CTabu/IM3alMU ToKa. 3HaueHue QYHKLHMHU He MOXKET NPeBbICUTb HOMHHAJIBHBIM TOK
peryJsiTopa v He MOXKeT 6bITb MeHblIe 3HaYeHUs1 PyHKIUU F61

F63

H. ipen. P B

OnpejnesniieT MUHUMAJbHOE 3HAaYeHHE MOITHOCTU B Harpyske B peXXHMe CTAaGUIU3ALMHU
MOIIHOCTH. 3HayeHHe QYHKIMU He MOXKET IPEBBICUTh 3HaueHUue pyHKunu F64

F64

B. ipef. P B

OnpegenseT MakCMMa/JbHOe 3Ha4YeHHWe MOLIHOCTH B Harpyske B peXHMMe OrpaHH4YeHHUs
MOIIHOCTH WJIM CTaGWUIM3aLMU MOLIHOCTH. 3HAauyeHUe QYHKLUHU MOXKET ObITb MeHblle
3HavyeHUs QyHKUMU F63

F65

B. mpegen U*U
¢B

OHpe,Z[EJIHeT MAdKCHUMaJIbHO€ 3HAYE€HHE KBa/[PAT HANPAXEHHUA HA HArPY3KE B pPEXHME
CTa6I/IJ'II/I3aI_[I/II/I KBaZApaTa HaAIIPpAXEHHUA. 3HaueHHe CIJYHKL[I/II/I HE MOXET ObITh MEHbIIe

3HavyeHus ¢yHKuU F58

dynkuum F66-F70 x

€M CTBYIOT IIPU peryJiMpoBaHUs METOA0M nponycka nepuoaoB( yukuusa F7=1) aasa
KaHaJsa B

OnpenensieT BpeMsl OJHOTO I[MKJIA peryJaupoBaHus. /luana3oH 3HaueHUH QyHKnuu ot 1

F66 | uuka. per. B 1o 25 cek c marom 1 cek
MuHMMa/bHOE 3HaYeHUe CUrHaja 3a/jlanus B %. /luana3oH 3HayeHUdl ¢pyHkuuu ot 0% g0
F67 H. iped. B
100%, Ho He 60Jiee 3HaYeHus dyHkuuu F68. luckpetHocThb 0,5%
F68 B. 1ipes; B MakcrMasibHOe 3HaueHHe CUTHasla 3ajaHud B %. /luana3oH 3HaueHud pyHkuuu ot 0% 10
100%, HO He MeHee 3HaYeHus1 yHKUMH F67. luckpetHoctb 0,5%
FG9 | H-TPes. P $B | OnpezensseT MUHMMaIbHOE 3HAY€HHE MOIIHOCTH B HAarpy3ke B peXuMe CTaOWJIN3alUU
¢B MOUIHOCTHU. 3HaueHUe QYHKIIMY He MOXKeT NPeBbICUTh 3HaYeHUe yHkiuu F70
OmnpepesisieT MakCUMa/lbHOe 3HAaUeHUE MOUIHOCTH B Harpyske B peXUMe OrpaHHUYeHUs
F70 | B.upen. P$B | MomHOCTH WaM cTabUIM3aLUU MOLIHOCTU. 3HaUYeHHe QYHKIUU MOXKET ObITb MeHbIe

3HaYeHUs GyHKIuM F69

®dynkuuu F71-F84

AeHCTBYIOT npu ¢pa3oBoM MeToAe peryaupoBaHusi( ¢yukuusa F7=0) gasa kanasa C

IJIaBH. IMYyCK

BpeMH IIJIaBHOT'O0 BbIXOJid HaIIpAXXE€HUA Ha SaﬂaHHbIﬁ YPOBEHB. ,ﬂuanaaoH 3HaYeHUH

F71 ¢C ¢yHknuu ot 0 1o 25 cek ¢ marom 0,1 cek
p7p | TWIaBH. BBIKI. BpeMsi MJIaBHOTO CHIKEHHS] HAINpsHKEHUS [0 MUHUMAJIBHOTO 3HadeHUd. /Jluama3oH
¢C 3HayeHUH PyHKIuM oT 0 1o 25 cek c marom 0,1 cek
OnpejnesiieT 3aKOH U3MeHEHUs BBIXOJHBIX HANPSKEHUS U MOIHOCTH B 3aBUCUMOCTH OT
YOpPaBJSAIOIIEro CUrHaa(Ipyd YCJOBHH, 4YTO HaNpsDKEHUE CeTH CUHYCOUJAJIbHO, a
F74 | P BeﬂCHqHHa Harpyska JIMHelHa)
¢ 3HavyeHHe Hagnuch IlosicHeHUe
0 U Bhixo/lHOE HaNpshKeHHWe MpPsIMO  MPONOPIMOHAJIBHO
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CUTHAJIy yIpaBJeHusI

BbixoiHast MOL[HOCTh NMPSIMO MPONOPIMOHAIBHO CUTHATY
yHpaBJeHHUsI

1 p

F75

H.apen. ¢C

MuyHMMa/bHOe 3HaYeHue CUrHasa 3afanus B %. [luanasoH 3HadyeHu ¢yHkuuu ot 0% fo
100%, Ho He 60oJiee 3HaYeHus dyHKUUU F76. [luckpeTHocTh 0,1%

F76

B. ipej. $C

MakcuMasibHOe 3HaueHHe CUTrHasa 3a/laHus B %. [luanasoH 3HavyeHuit ¢pyHkuuu ot 0% a0
100%, HO He MeHee 3HaYeHus1 dyHKuuH F75. luckpetrnocts 0,1%

F77

Pexxum ¢C

YHpaBIIeHI/Ie TOKOM HArpy3KH. CDYHKI_[I/IH BKJ/IFOYAE€T WUJIK OTKJIIOYAaeT PEeXHUM OTrpaHHUYICHHA
TOKa HUJIN CTa6I/IJII/I3aLII/II/I TOKa.

3HayeHHe Hagnuch [TosicHeHUe

OTKJI. PexxuMbl OT'PpaHHUYE€HHUA WU CTa6I/IJII/IBaL[I/II/I OTKJIOYEHBI

OI'paHHUYECHHE I BrutoueH PEXHM OTpaHHUYEHHUA TOKA

Crabunu3anus | | BKIHYeH peXxuM cTabuIM3alui TOKa

Orpannyenve U | BJIIOUEH peXUM OrpaHUYeHHUs] HANPSHKEHUs

Crabunuzanus U | BKIOYEH pexXxUM CTabUIM3aL UK Hallps>KeHUs

OrpaHHU4Y€EHHEe P BxutoueH PEXHUM OrpaHUYECHHUA MOUTHOCTH

N U WIN|= O

Crabusuzanus P | BkyrodeH pexxuM cTaGUJIM3al[MU MOITHOCTH

CTaGI/IJ'II/IBaI_II/IH BruitoueH pexXxnum CTa6I/IJII/ISaI_II/II/I KBaZApaTa HAIIPpAXEHUA

7 U*u

F78

H. npeaena U*U
¢C

OnpezensieT MUHMMaJbHOEe 3HaYeHHe KBaJipaTa HaNpsDKEHUs Ha Harpyske B peXXume
CTabWJIM3alMK KBajZipaTa HaNpsDKeHUs. 3HavyeHWe OQYHKIHUM He MOXKET IPEBbICUTH
3HavYeHUe QyHKIMH F85

F79

H. npef. U ¢C

OnpesenseT MHUHUMaJbHOe 3HaYeHHe HANpsHKeHUsA Ha Harpyske B peXHUMe
CTabWIM3alUM HanpsbkeHUs. 3HaueHWe OQYHKLUM He MOXKET IpPEeBbICUTb 3HAayeHHe
¢yHkuuu F80

F80

B. mpex. U ¢C

OnpegenseT MakCMMa/IbHOe 3HaYeHUe HANPSHKeHUA Ha Harpy3Ke B pe)XKMMe OTpaHUYeHus
HalpspKeHUs WIM CTabW/IM3aly{ HanpspkeHUA. 3HadyeHHe QYHKLMHU He MOXeT ObIThb
MeHbllle 3HayeHus ¢yHKuuu F79

F81

H. ipef. [ ¢C

OnpejnesiieT MUHUMAJIbHOE 3HAaYeHUe TOKA B Harpy3Ke B peXHMe CTabWIM3alMM TOKa.
3HavyeHue QYHKIMU He MOXKET IPEBBICUTh 3HaYeHUue GyHKunu F82

F82

B. mpex. I $C

OnpezensieT MakCUMa/bHOe 3HaueHHMe TOKAa B Harpys3ke B peXXMMe OTpaHMuYeHUsl ToOKa
WJIM CTabu/IM3alMU ToKa. 3HaueHue QYHKLMHU He MOXKET NPeBbICUTb HOMHHAJIBHBIM TOK
peryJsiTopa v He MOXKeT 6bITb MeHblIe 3HaYeHUs1 yHKuuu F81

F83

H. npef. P ¢C

OnpejnesniieT MUHUMAJbHOE 3HAaYEHHE MOITHOCTU B Harpyske B peXXHMe CTAGUIM3aLNH
MOIIHOCTH. 3HayeHHe QYHKIMU He MOXKET IPEBBICUTh 3HaueHue pyHkunu F84

F84

B. ipef. P C

OnpegenseT MakCMMa/JIbHOe 3HaYeHHe MOLIHOCTH B Harpys3ke B peXHMMe OrpaHH4YeHHUs
MOIIHOCTH WJM CTaGWUIM3alMU MOLIHOCTH. 3HAauyeHUe QYHKLUMHU MOXKET ObITh MeHblle
3HavyeHUs ¢yHKUMU F83

F85

B. mpegen U*U
¢C

OnpegenseT MakCMMa/IbHOe 3HAauyeHMe KBaJipaT HANpPSDKeHUs Ha Harpyske B pexuMe
CTabuIM3alUM KBaZipaTa HanpshKeHHWd. 3HayeHUMe QYHKLHUM He MOXKeT ObITb MeHblle
3HavyeHus ¢yHKuu F78

dynkuum F86-F90 x

€M CTBYIOT IIPU peryJiMpoBaHUs METOA0M nponycka nepuoaoB( yukuusa F7=1) aasa
KaHaJs1a C

OnpenensieT BpeMs OJHOTO I[MKJIA peryJaupoBaHus. [luana3oH 3HaueHUH QyHKOuu ot 1

F86 UK. per. C 0o 25 cek c marom 1 cex
MuHMMa/bHOE 3HaYeHUe CUrHaja 3a/jlanus B %. /luana3oH 3HayeHudl ¢pyHkuuu ot 0% g0
F87 H. npef. ¢C
100%, Ho He 60Jiee 3HayeHus dyHkuuu F88. luckpeTHocth 0,5%
g8 B. pes BC MaxkcrMasnbHOe 3HauYeHHe CUTHasla 3aJaHud B %. /luanasoH 3HaueHUd pyHkuuu ot 0% 10
100%, HO He MeHee 3Ha4YeHus1 yHKuuH F87. luckperHocts 0,5%
Fgg | H-TPeA. P $C | OmpepensieT MUHMMa/IbHOE 3HAaYe€HHE MOLIHOCTH B Harpy3Ke B peXHUMe CTaOWIM3alur
¢C MOUIHOCTH. 3HaueHUe QYHKIIMY He MOXKeT NPeBbICUTh 3HaYeHUe yHkiuu F90
OmnpepesisieT MakCUMa/lbHOe 3HAaUEHUE MOUIHOCTH B Harpyske B peXUMe OrpaHHUYeHUs
F90 | B.mpen. P¢C | MomHOCTH WM CTAaGUIM3ALUM MOLIHOCTU. 3HaUYeHHe QYHKIUU MOXKET ObITb MeHbIe

3HaYeHUs dyHKuu F89
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F91 KOHTPOJIb @OyHKIIMA BK/IOYAET WK OTK/IOYAeT TECTUPOBaHUE Ha HAJIMYWeE Harpy3KU U BHYTpeHHee
Harp. KOPOTKOE 3aMblKaHUE TUPUCTOPOB
3HavyeHUe Hagnuch IlosicHeHue
0 BKJIIOYEHA 3aluTa BKJIOYeHa
1 OTKJIIOYEHA 3amuTa OTKJAYeHa
@yHKIMA BKJIKYAET UK OTKIIYAeT KOHTPOJIb OTCYTCTBUS UM “cavnaHus paz”
3HaueHnue | Hagnuchb [TosicHeHue
F92 | KoHTpoJb pa3
0 BKJIIOYEHA 3aluTa BKJIO4YeHa
1 OTKJII0YEeHa 3amuTa OTKJII4YeHa
3amuTa OT HEUCIPABHOCTH B LIENIM U3MePEHHS BBIXOAHOTO HAaNPSPKEHU s
3HaueHue | Hagnuchb [TosicHeHue
F95 | 3ammuTa UBBIX
0 BKJIIOUYEHa 3aimuTa BKAKOYEHA
1 OTKJII0YeHa 3amuTa OTKJII4YeHa
3anuch B MaMsATh 3aBOJCKUX HACTPOoeK( 3HaYeHUH 110 YMOJTYaHHUIO )
3HavyeHUe Hagnuch IlosicHeHUe
0 HeT 3HaueHUss BceX MNPOTpPaMMHUpPyeMbIXx OGYHKUUH He
H3MeHseTcs
Bce nporpaMMupyeMble GYyHKIMU NPUHUMAKT
3aBOJICKHE 3Ha4YeHHsl. JTU 3HAUYEHHs PaBHbI:
OyHKLIMA 3aBo/iCKoe OyHKIUSA 3aBojcKoe
3Ha4YeHUe 3Ha4YeHUe
F1 0 F57 1
F2 1 F58 0
F3 0 F59 0
F4 1 F60 UnoMm
F5 2 F61 0
F6 3 F62 [HOM
F7 0 F64 PHoMm
F8 0 F65 154000
F9 0 F66 5 cek
F18 1 F69 0
F31 5 cek F70 PHoMm
F32 3 cek F71 5 cek
Fo8 3aBOJ,. HACTP. F34 0 F72 3 cek
1 1a F35 0% F74 0
F36 100% F75 0%
F37 1 F76 100%
F38 0 F77 1
F39 0 F78 0
F40 UHoM F79 0
F41 0 F80 UnoMm
F42 IHOM F81 0
F44 PHom F82 IHoM
F45 154000 F84 PHoM
F46 5 cek F85 154000
F47 0% F86 5 cek
F48 100% F87 0%
F49 0 F88 100%
F50 PHoM F89 0
F51 5 cek F90 PHomMm
F52 3 cek F91 0
F54 0 F92 0
F55 0% F92 0
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F56 100% F95 0

F67 0% F99

U=

F68 100% F100 3

F99 | RS-485 azpec OnpepensieT aJipec ycTporcTBa B ceTH RS-485, 3Hayenus ot 0 10 247

OnpefesisieT CKOPOCTh MepeJilauu JaHHbIX 0 ceTu RS-485

3HaueHUe Hagnucek

1200 6uTt/c

2400 6uT/cC

4800 6uT/c

9600 6uT/C

F100 | RS-485 ckop 19200 6uT/C

28800 6ut/c

38400 6ut/c

57600 6uT/cC

DI |U [ WIN = |O

76800 6uT/C

9 115200 6uTt/c

F102 kI paza A OmnpepnensieT k03QPUIMEHT MepeAayd MO TOKYy MeX/Jy HU3MepeHHbIM 3HauyeHHeM
F103 kl paza B CWTHaJIa C JJaTYMKa TOKa U MOKa3aHUSIMU TOKa Ha AUCILJIee B COOTBETCTBYyoIIel dase.
F104 kI ¢paza C Ha mnpeanpusaTuu HU3rOTOBHUTEJIe OOBIYHO BBICTABJIEHO 3HadeHHe 6Ju3koe K 1,00.
JuamasoH 3HayeHuit ot 0 g0 2,50

8. UHAuKanusa JaHHbIX HA JUCILJIee

B ta6suiie 8.1 npuBeAeHbl 0TOOpaXkaeMble Ha JIUCILJIee JaHHbIE /1S BCEX PEXKHUMOB.

Pexxum OTob6pakaeMble JJaHHbIE
1-s ctpoka Hagnuce “I'oToBHOCTB”
['oTOBHOCTB 2-9 cTpoka BesnuuHa 3ajawoliero curHasa, Hanpumep, Usa=25%,

P3b=45%, I3c = 66 A.

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

2-51 CTpOKa 3Ha4YeHHe QYHKILHMH U KpaTKoe NOosiCHEHUe

1-5 cTpoka BesimumHa 3a/jal01ero CUrHaia

2-9 ctpoka BesunurnHa TokoB mo ¢asam A, B, C u Temnepatypa
paauaTopa, HanpuMep, [a=45 A, Ib=47 A, Ic =46 A, Tp=38 C.
OTo6pakaeMble Ha AUCIJIEe MapaMeTpbl MEPUOAUYECKH MEHSIOTCH.
YTo6Bl mNpocMaTpuBaTh TOJIBKO OJWH BbIOpDaHHBIM MapaMeTp,
HanpuMep, Tp, Hy)kHO HaxaTb KHomky “®”. IIpu 3ToM B mpaBoM
BEPXHEM YIJy MNOSABUTCHI Hajnuch ~"@®”, 4yTo o3HayaeT ¢UKCALUIO
TeKyllero napamerpa. I[Ipu 3aToM Ha aucniee 6yZeT oTo6pakaTbCs
TOJIBKO BblOpaHHbIA napaMeTp. YToO6bl OTMEHUTh (QUKCALUIO
napaMeTpa Hy»KHO NOBTOPHO HaXKaTb KHOMNKY "®”.

ABapus Koz omin6ku 1 ee Ha3BaHue

Pabota

9. Ucnosib30BaHue BctpoeHHoro [IU/l-peryasaropa

Jna ucnosib3oBaHua BcTpoeHHoro [IW/l-perysnaropa [Aid peryjadpoBaHUA TeMIlepaTypbl
06'beKTa He0OX0JUMO BbIOpATh CUTrHaJ ynpasieHus 4.20 MA, [/ 4ero Hy>KHO YCTaHOBUTb
3HaueHHWe O¢yHKUUU F2, paBHoe 4. B 3TOoM ciaydae aHasoroBblil BbIXOAHOW curHaa [IW/]-
peryJiaTopa CTaHeT YIPaBJIATb BLIXOAHBIM HaNPsXKEHHUEM peryJsaTopa.

Taxxke Heob6xoAuMo npousBecTH kKoHburypupoBaHue I[IHN/l-peryasTopa B COOTBETCTBHUM C
npuJaraeMoy TEXHUYEeCKOH JJOKyMeHTAaLUEeN.
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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 Bo3aMoXkHble HEUCITPABHOCTHU U CIIOCOOBI UX YCTPAHEH U

N Omn6KM Haanuce Ha INosicHeHne
WHJUKATOope
Harpyska He noAk/04yeHa WM KOPOTKOe 3aMbIKaHMe BHYTPHU TUPUCTODPA.
Bo3MoxHasg npu4MHA JencTtBusa
Harpyska He mnojak/oyeHa WIW | Y6eAuTbhCs B MpaBUJIbHOM
NO/IKJIIDUEHA HEBEPHO NO/IKJIIDUEHUHU HAarPY3KHU
HapyiieHre KOHTaKTa [IpoBeputh KOHTAKTHbIE
COeIMHEHHUs]; TPU HeOOXOJHWMOCTH
KOHTAKTHbIE MOBEPXHOCTHU
Owl HeT Harpy3Ku Ui 3a4YUCTUTh, BUHTOBbIE COEJMHEHUS
K3 Ttupucropal NOJTSIHYTh
O6pBIB MpPOBOAOB, 06pPBIB BHYTPH | [IpOBEpUTH LI€IOCTHOCTh MPOBO/IOB
Harpy3kKu Y Harpy3KH NyTeM “NIPO3BOHKU”
KopoTkoe 3aMbikaHue BHYTpHU | “[Ipo3BOHUTL’  TUPUCTOpP  NpU
TUPUCTOpPA OTKJIDYEHHOM HalpsKeHUU CeTH.
Eciu Tupucrop “3BoHUTCA’ -
YCTPOUCTBO HEUCIPABHO
BHYTpeHHsIs1 HEUCIIPAaBHOCTb OTnpaBUTh B PEMOHT
YcTpoiicTBO He 0OHAPYKMBAET HANPsKEHUE CETH
Bo3MoxHasA npu4YMHaA JencTBusa
Hanpsbkenuwe Ha peryastop He | Y6eaAuTbcs B MOJKJIIOUEeHU U
NoJaHo HanpsHKeHus, MpPaBUJIbHOCTHU
. NO/JKJIIOUEHUS
Ow?2 HeT CUJIOBOU ceTH! > =
He BkjlOyeH aBToMaTHUyeckui | BkiawouuThb aBTOMAaTHUYECKUU
BBIKJIIOYATE b BBIKJIIOYATE b
C/IMIIKOM HU3KOe HalpshKeHue Y6eauThcs, 4TO HANPSKEHHE B CETH
6osbire 190 B
BHYTpeHHsIsl HEUCIIPAaBHOCTb OTnpaBUTh B PEMOHT
Bo BpeMsi pa6oThbl 6bL1 3apUKCHPOBAH NMPOBaJ HANPSHKEHUS] NMUTAHUSA
CUCTEMbl  yIpaBJeHWs WJM NpoBajJl  CUJOBOrO  HalpsKeHUA
JUIMTENIbHOCTBI0 GoJiee 2-x ceKyH/,. [la/bHeilllllee MOBeieHUE peryasaTopa
Ow3 HaanpH(;{l:’jIJ{II/IH' onpenensetrcsd 3HadeHueM ¢yHkuuu F3. Eciu F3=0, To ycTpoiicTBo
) aBTOMaTHU4YeCKH Tepeiiier B pexuMm “ToToBHOCTh”; ecanm F3=1, To
peryJssaTop BouAeT B pexuM ‘['OTOBHOCTB’ mOC/je MOJauyd KOMaHZbI
“Cton”
TeMnepatypa ox/axjawlulero paguaropa gocrurJa 80 C.
Bo3mo:KHas npuYnHa JeicTBUsA
Heucnpasen BEHTHJIATOD | Y6eauThbcs B HCIIPaBHOCTH
OXJIQKAEHUSA BEHTUJIATOpA
3acopeHbl BEHTUJAIIMOHHbIE | [IpoYncTUTD BEHTUWISIIUOHHbIE
0 YKaJII03U »KaJIl03U OT MbLIU U Mycopa
g neperpes!
Perynstop pa3MemeH B IJIOXO | Y6eAUTbCS, 4YTO  TeMIlepaTypa
BEHTWJIMPYEMOM HWJM >KAapKOM | OKpYKaloLero BO3/yxa He
MecTe npesblmaer 40 C. YcTaHOBUTH
peryindatop B Jpyroe  MecCTo,
OPUMEHUTDH BHELIHUH 06yYB
BHYTpeHHss1 HEUCIIPaBHOCTb OTopaBUTH B pEMOHT
ows HeT cBsi3u Mexay | [lnatel A2 u A5 He o6MeHuBatoTcs | [IpoducTUTh MeXIJIaTHbIe
nJiaTamu! JAPYT € APYTOM JaHHBIMU pa3beMbl, eC/IM OLIMOKA He McYe3aeT
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— OTHIPABUTb B PEMOHT

KopoTkoe 3aMbikaHUe Ha BBIXO/le
peryasiTopa

[Ipo3BOHUTD BBIXOJ, pery/isiTopa Ha
HaJn4yve MexX$Ppa3HOro KOPOTKOIo
3aMblKaHUS U 3aMbIKaHUS Ha
3eMJII0

o7 KopoTkoe CnumkoM 6oJiblliMe NYCKOBbIE | YBeJUUbTE BPeMs IJIABHOTO MYCKa,
= 3aMbIKaHUe! TOKH YMEHBIIUTE BbIXOJHOE
Hanpsi>KeHue, BKJIIOYUTE PeKUM
OrpaHUYeHHs TOKa
C60#i HacTpoek cpabaTbiBaHus K3 | CBs3aThCs € MIPOU3BOAUTENIEM
BHYTpeHHsIsl HEUCIIPAaBHOCTb OTnpaBUTh B PpEMOHT
3HaueHUe TOKa HarpysKH | YMeHbIIUTb BBIXOJHOE
npeBblllIaeT HOMUHAJIbHBIN TOK | Halpsi)KeHUE PETyJsITOPa;
ow10 Meperpyaka peryJasTopa B TeyeHHe | BKJIKYUTH PEXKUM OTPaHUUYEHUS
JJINTEJNIbHOTO BpeMeH! TOKQ; yBEJUUYUTb CONNPOTHUBJIEHNE
Harpysku
BHYTpeHHsIs1 HEUCIIPAaBHOCTb OTnpaBUTh B PEMOHT
CucTeMa yrnipaBjeHUst PUKCUPYET 3aBE/IOMO HEBEPHbIE MMOKAa3aHUs
Hanps»KeHUd Ha AucIlyiee
Bo3MoxHasA npu4YMHaA JencTBus
HeBepHast cxema mNOAKJIOUYEHHUs | YOeJUTbCS B IPAaBUJIbHOCTH
HarpyskKH, 06pbIB HAarpy3Ku MO/IKJIDUEHUST U OTCYTCTBUS
06pbIBa HArPYy3KHU
TpebyeTcsa HacTpolKa mokazaHUM | OTKJKYUTB 3amuTy PpyHKIueln F95,
HanpsKeHUs MPOU3BECTU NOACTPOUKY
ow13 HET U3MepeHus peryJIMpoBOYHBIMU PE3UCTOPAMHU

UBbIx!

Ha m1aTe A6 B COOTBETCTBUHU C
nyHKToM 3.17 B)

OGpBIB B UBMEPUTEBHOM IIENH

Y6eauTbcsa B MOJKIIOUEHHOM
COCTOSIHMHY TPOBO/IOB, Pa3beMOB
HUKHeH 11aThl A6

Hapymenue KOHTaKTa
MEXILJIATHBIX Pa3beMOB MEXAY
miatamu A6 u A5

npOBepI/ITb KOHTAKT B MEXIIJIATHbIX
pa3beMax, rNipnu H€O6XO,ZLI/IMOCTI/I
IMPOYUCTUTDb

BHyTpeHHsisl HEUCIPABHOCTD

OTnpaBUTh B PEMOHT

HeT omn6ok

PeryJsisiTop He BocHpUHUMaeT koMaHAay “PaboTa”

Bo3MoXkHas NpUIUHaA

JencrBus

Komanpga “Pa6ora” He mocTymaer
Ha peryJsiTop

[IpoBepUTH MOCTyIMJIEHHE KOMaH/bI
pa6oTa Ha KOHTaKTaX KJeMMHHKa
yIpaBJIeHUS; y6eaUTbCs B
HCIIPAaBHOCTH TyMOGJiepoB “Pabora”

HeBepHo 3anporpaMMHpoOBaHa
¢yukuusa F1 - BbIGOp cmocob6a
10/1a41 KOMaH/bl

[IpocMoTpeTh 3HaueHHEe OGYHKIUU
F1; npu HE06XOUMOCTU U3MEHUTH
ee 3HaYeHUe.

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omn6ok

3HayeHHe CUTrHaJIa 3d/JdHUA HEe U3BMEHAETCAd UJIK paBHO 0%

Bo3MoxHasg npu4YMHA JencTtBusa
HeucnpaBHOCTb nenei | [lpoBeputhb 1[eJIOCTHOCTh U
yOnpaBJeHUsT WM UX HEBEPHOE | MPaBUIbHOCTh NO/IKJII0OUEeH U

MNOAKJIDYEHHE

1enei ynpasJieHUs

HeBepHO ycTaHOBJIEHO 3HayeHHUe
¢yHkuuu F2 - BbIOGOP MCTOYHHKA
3a/]al0Lero CUrHajaa

[IpocMoTpeTh 3HaueHHEe OQYHKIUU
F2; npu HE06XOUMOCTU U3MEHUTH
ee 3HaYeHUe.

HEI/ICHpaBHOCTb KHOIIOK HNJIN

OTnpaBUTh B PEMOHT
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BCTPOEHHOTO noTeHuuoMeTpa,
BHYTPEHHAA HEUCIIPABHOCTb

HeT omn6ok

PerynsiTop mnepexoguT B pPEXUM
NPUCYTCTBYET U W3MEHSETCs, Harp
HanpsKeHUs HET

“PaboTa”, cHUrHaa ympaBJeHHUs
y3Ka IMOJK/II0YeHa, HO Ha BbIX0JE

Bo3MmoxHag npuYMHa

JeiicrBusa

HeuncnpaBHBI TUPUCTOPEI

[IpoBepuTh HCIPABHOCTD
THPHUCTOPOB

BHyTpeHHsIsl HEUCIIPABHOCTh

OTHnpaBUTb B PEMOHT

HeT omn6ok

[Ipu paboTe peryJisTopa Bbikao4yaeTcsd apToMaT QF1

Bo3MmoxHag npuYMHa

JeiicrBusa

C/IMIIKOM GOJIBIIOM TOK HAarpy3Ku

Y6equTechb, YTO TOK Harpysku He
OpeBbIIaeT HOMHHA/JBHBIM  TOK
JIAaHHOU MOJIeJIU PeryJsTopa.

CnnmkoM 60JbIION MyCKOBOW TOK
Harpysku

Eciu BO3HHUKAIOT OoJIbIIHE
IMIYCKOBbI€ TOKH, yBE€JINYbTE BpEMA
[JIaBHOT' O IMyCKa, YMEHbIUINTE
Ha4daJIbHOE€ 3aJdaHHe BbIXOJHOI'O
HallpAXeHud

KOpOTKoe 3dMbIKaHHE Ha BbIX0/J €

“IIpo3BOHUTE” BBIXOJ, pETYJISTOPA

HEI/ICI'IpaBHOCTb dBTOMATa

3aMeHHUTb aBTOMAT

Haxxata  KHomka “ABapwuiiHoe
OTKJIIoUeHue”

OTxaTb KHOIIKY "ABapuiriHOe
OTKJIIoUeHue”

HeT omn6ok

Ha HHAWKATOpPE HET Ha,qm/lceﬁ, CBETOAHOAbI HE TOPAT

Bo3MoXkHas NpUIUHaA

JencrBus

He n1nopmano BcmoMorartesibHOE
nutaHue 220 B

BkJ104uTh aBTOMaT QF2,
NPOBEPUTh HaIUYUE HaANPSKEHUS
220 B Ha KoHTakKTax aBToMaTta QF2

Haxxata KHomka  “ABapuiiHoe
oTKJOYeHue”

OTKaTb KHONKY

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omn6ok

[Ipy paboTe peryasiTop mepUoj
MHJIUKaTope OOHOBJISIIOTCS HECBOE

W4yecKM “3aBHcaeT’, JaHHble Ha
BpEMEHHO, KOMaH/ibl VIpaBJIeHUs

BOCIIPUHHUMAKTCA C 3dl103JdHHUEM UJIM HEBEPHO

Bo3MoxHasg npu4MHA JencTtBusa
BcnomoraresibHOE nuTtaHue | [I[poBepbTe ociuiorpadpom
COIEPXKUT MHOTO noMex; | HAIMYMe TMOMEeX W TMpPOBaJiOB B
NepuojUYecKu B HEM BO3HHUKAKOT | BCNOMOraTeJbHOM  HalpsKeHUU.
NpOBaJIbl HanpsikeHud | [lofaTbe BcmoMoraTesibHOe MUTAHUE
BCJIE/ICTBUE BKJIIOYEHUS JIPYyroro | OT Jpyrod JUHUU
o6opyaoBaHus (

3JIEKTPOABUTATEJIEH, CBAapPOYHBIX
annapaTos)

BHyTpeHHsIsl HEUCIIPABHOCTh

OTHnpaBUTh B PEMOHT

HeT omn6ok

[Ipy mosave HaNpsDKEHMsT HAa PEryJsATOP Ha Harpyske MPUCYTCTBYET
HanpshKeHHUe, XO0Ts KoMaH1a “Pa6oTa” He mojjaHa, peryJsiTop HaXOUTCs

B pexxuMe “'oToBHOCTD”

Bo3MoXkHas NpUIUHaA

JencrBus

KopoTkoe 3aMblkaHWEe BHYTpHU
TUPUCTOPA

“IIpO3BOHUTH” TUPUCTOP

HeBepHnoe NOAKJIIOYEHHE
Harpy3kKu

y6e,£[I/ITCH B I[MPpaBHUJIbHOCTHU
IMNOAKJ/IDYEHHUA HAT'PY3KH

BHyTpeHHsIsl HEUCIIPABHOCTh

OTHnpaBUTh 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 6/10Ka
13.1 YnakoBKa pery/igiTopa NIpou3BOJUTCSA B KAPTOHHYIO KOPOOKY HUJIU iepeBSAHHBIH fAIUK.

14 TpaHcnopTUpOBaHHE U XpaHEHUe

14.1 PeryndaTtop XpaHWTb B 3aKpbIThIX IOMeELIEHUSX B KapTOHHBIX KOpOOKaxX WJIH
JlepeBSHHBIX SIIMKaxX NPU CeAYOLHX YCI0BUAX:

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

B) oTHOCHTeNbHAs BAAXXHOCTh Bo3/iyxa He 6oJsiee 80 % npu Temnepatype 35 C.

Bo3yx B oMeleHUU He JO0JKeH COZepaTh MblIM, TapOB KUCJIOT U ILesI0Yel, a TaKkxKe
ra3os, BbI3bIBAIOLUX KOPPO3HIO.

14.2 PerysnsTop B ynmakoBKe TPaHCIOPTUPOBATh MpU TemiepaTtype oT -25 go +55 C u
OTHOCHUTEJIbHOM BJIAQYKHOCTH BO3/yxa He 6oJiee 95 % npu Temnepatype 35 C.

14.3 TpaHcnopTupoBaHMe [JONyCKaeTCd BCeMHM BHAAMU 3aKPbITOrO TPAHCIOPTA.
TpaHcnopTupoBaHWe  aBUATPAHCIOPTOM  JOJDKHO  TNPOU3BOAUTBCA B OTallJIMBAaeMbIX
repMeTU3UpPOBAHHBIX OTCEKAX.

15 KoMIn/IeKTHOCTD

TPM-3-C-P-ITUJ]148-PT-A.....ccc ettt eirnree e 1 wmT
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16 TapaHTHUIiHBIE 06513aTE/ILCTBA

16.1 T'apaHTUIHBIN CPOK 3KCIJIyaTanuu 12 MecsleB CO AHS NPOJaXKH, PU COOJIIOAEHUU
N0JIb30BaTeJIeM yCJI0BUH 3KCIJIyaTalluy, TPAHCIIOPTUPOBAHMS, XPaHEHHUA U MOHTaXa.

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

16.3 l'apanTUiiHbIe 06513aTE/IbCTBA U3TOTOBUTEJISL HE EUCTBYIOT:
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o [Ipy MexaHMYeCKUX U MHBIX IOBPEXAEHUAX YCTPONCTBA 110 BUHE NOTPeOUTE .

e Ha npepoxpanuresu.

e B ciyyae peMOHTa M KOMIUIEKTAallUM NOTpeOUTe/leM YCTPOHUCTBA CAaMOCTOATEJNbHO U Yy
CTOPOHHUX OpraHU3alyi 6e3 CoracoBaHUs C U3TOTOBUTEJIEM.

e B ciyyae u3aMeHeHUs KOHCTPYKLUHM YCTPOUCTBA.

e Ha o6opyzoBaHHe UJIU €T0 KOMILIEKTYIOLIME, KOTOPble 3KCIIyaTHPOBAIMCh IPU HAapyLIeHU U
KayecTBa W MoLHOCTU 3Hepruu corsacHo TI'OCT 13109-97 Ha 3jieKTpocHabGXKeHUe, B
aBapUMHBIX YCJAOBUAX, UCOBITAJU yAapbl MOJIHUM, MOXAap WJIU [Jpyrue 3KCTpeMaJsbHble
yCJIOBHA.

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

U3TrOTOBUTEJIS.

16.5 B ciyyae He06XOAMMOCTH rapaHTUHHOIO U NOCTTAPaHTUWHOTO PEMOHTA NPOAYKIMHU

MOKHO 06paTHUThCS MO0 aJipecy, yKkasaHHOMY calTe KomnaHuu: https://zvezda-el.ru/
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IIpuinoxxeHue A CxeMbl NOAK/IIOYEHUS
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IIpunoxenue b Cxema packiaroyenuda [IU/1-peryaaropa

K12B -=
K X1:3 nnatbl ynpasnexHus

(ynpaeneHue dasoin A)

K X2:3 nnatbl ynpaBieHns
(ynpaeneHue dason B)

K X3:3 nnatbl ynpasneHus
( ynpaBneHue ¢asoi C)
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1 |Bbixog 5-1 58
2 |Bbixog 5-2 57
3 |Bbixoa 5-3 56
4 |Bbixog 6-1 55
5 |[Bbixoa 6-2 54
6 |Bbixon 6-3 53
7 52
8 51
9 |Bbixoa 7-1 50
10 |Bbixop 7-2 49
11 |Bbixog 7-3 48
12 47
13 Cets | 46
14 Cetb | 45
15 44
16 43
17 42
18 41
19 40
20 39
21 38
22 37
23 36
24 35
25 34
26 33
27 32
28 31
29 30
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IIpunoxxenue b FaGapuTHbIe ¥ IPUCOEJUHUTE/IbHbIE Pa3MePbI
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Ta6suna b1 F'abapuTHbIe U PUCOEUHUTENbHbIE Pa3Mepbl, MM

1000

HanMmeHoBaHUe Al A2 A3 B1 B2 H Kpenex Macca, Kr
TPM-3-C-P-ITN148-PT-A-40 | 360 | 390 | 414 | 560 | 525 | 174 | Boarsl M8 17
TPM-3-C-P-ITN/1148-PT-A-80 | 480 | 516 | 546 | 720 | 680 | 194 | Boatet M10 20
TPM-3-C-P-IIN/1148-PT-A-125 | 480 | 516 | 546 | 720 | 680 | 194 | boatet M10 25
TPM-3-C-P-ITN/1148-PT-A-160 | 560 | 602 | 638 | 840 | 790 | 194 | Boatbl M12 32
TPM-3-C-P-ITN/1148-PT-A-200 | 660 | 702 | 738 | 940 | 890 | 222 | Boatbt M12 45
TPM-3-C-P-IIN/1148-PT-A-250 | 760 | 802 | 838 | 1000 | 950 | 222 | Boatbt M12 48

TPM-3-C-P-IIN/1148-PT-A- 760 | 802 | 838 | 1300 | 1250 | 282 | Boarsl M12 60
315*
TPM-3-C-P-11HW/1148-PT-A- 760 | 802 | 838 | 1300 | 1250 | 282 | BosaTsl M12 65
400*
TPM-3-C-P-IIN/1148-PT-A- 760 | 802 | 838 | 1300 | 1250 | 282 | BoaTsl M12 75
500*
TPM-3-C-P-11N/1148-PT-A- 760 | 802 | 838 | 1300 | 1250 | 282 | BosaTsl M12 85
630*
TPM-3-C-P-111M/1148-PT-A-800 HanosibHbi# mkad 1600x800x400 120
TPM-3-C-P-1IM/]148-PT-A- Hanosbabli mkadp 1600x800x400 130

TPM-3-C-P-IIN/1148-PT-A-

10 3apocy
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1250

TPM-3-C-P-IIN/148-PT-A-
1600

0 3a1pocy

TPM-3-C-P-1IN/1148-PT-A-
2000

0 3anpocy

TPM-3-C-P-IIN/148-PT-A-
2500

0 3a1pocy

* MOXeT ObITh U3roTOBJIEeH B Kady 1320x800x300 mm P31

40



