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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
MOLHOCTH, UMeHyeMoro Jajee no tekcty “TPM-3-P-PT-A”, “peryastop” uau “ycrpoictBo”.

1. Ha3nauyeHue

1.1 PerynsaTop npeAHasHaueH [Ji peryJMpoBaHUs NepeMeHHOro HalpshKeHUsl B CeTSAX
220/380 B 50 I'y Ha aKTUBHOW U aKTUBHO-UHAYKTUBHOW( cos ¢ >0,2) Harpyske AByMs
MeTO/JJaMHU:

A) da30BbIM, TO €CTh U3BMEHEHHEM YyTJIa 33/1eP>KKH OTIHMPAHUS CUJIOBBIX TUPUCTOPOB;

B) MeTom0M npomnycka nepuo/ioB.

PerynaTop Hesb3sl HCNOJb30BaTh [Ji 3JEKTPONUTAHUSA MPUOOPOB, COJepKaliux
3JIEKTPOHHbIe CXeMbl( KOMIBIOTEpPBl, NPUHTEpbl, TeJeBU30pbl, TeJeKOMMyHHUKALUOHHOE
obopyJioBaHMe U T.1.). DTO MOXeT NPUBECTH K BBIXOAY M3 CTPOsl KaK perysasaTopa, Tak U
NMTaeMblXx NpUOOpPOB. B 3TOM ciyyae OTBETCTBEHHOCTb 3a NOJIOMKY OOOpYZOBaHHA HeceT
noTpe6uTe b, a TapaHTUHHbIe 06513aTe/IbCTBA U3rOTOBUTEJIA He 1eCTBYIOT.

1.2 Harpy3ka K pery/asaTopy NoJKJI4aeTcs M0 cxeMe "pa30MKHYThIM TPEYTOJIbHUK .
1.3 YnpaBisieHue pa3zaMu MOXKeT ObITb COBMECTHBIM WUJIU pa3/e/IbHbIM.

1.4 PerysndaTop MoXeT NPUMEHATHCA KaK JAJis PyYHOIrO YIpaBJIeHUs] YPOBHEM MOLIHOCTH,
BbIJleJIIEMOM B HarpyskKe, [Jisl 4ero mnpeJHasHaueHbl KHOMKU U NEepPEMEHHBbIM pPe3UCTOp Ha
nepefHell maHeau 1mKada, TaK M JAUCTAHLMOHHOrO yHpaBJieHUS] B COCTaBe CHUCTEMbI
aBTOMaTH3alMU. B kauecTBe ynpaB/iSIlOIIMX CUTHAJIOB MOTYT NPUMEHSThCA:

A) ctranpapTHbii curdan 0..10 B;

B) crangapTtHbii curHad 0..20 MA;

B) crangapTHbiil curHai 4..20 MA;

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

KomaHay paspelieHus JJis paboThbl peryJsiTopa MOKHO M0JaTh KaK BPY4YHYIO C OMOILbIO
TyMOJlepa Ha JIML|eBOU NMaHeJH, TaK U JJUCTAaHIIMOHHO, 3aMKHYB COOTBETCTBYIOIIME KJIEMMBI.

Bbibop curHajna ynpaBJeHUss W KOMaH/Jbl pa3pelleHUsl OCYLIeCTBJASETC MNyTeM
NpOrpaMMHpPOBAHUSL.

1.5 PeryaiATop sBJsiIeTCI MHUKPONPOLLECCOPHBIM  NPOTrpaMMUPYEMbIM  YCTPOMCTBOM.
Bce 3anporpaMMupoBaHHbIE OJIb30BATEIEM YCTABKU XPAHATCSA B 3HEPrOHEe3aBUCHMOU MaMATH
MHUKpOIpoleccopa.

1.6 PerysnsgTtop oToOpakaeT Ha JUCIJIee TeKyllWe JaHHble O BeJWYHWHE 33/alolero
CUTHAJIa, TOKaX Harpys3kKd, peXuMax paboTbl, 3HAUEHHUs] NMPOrpaMMHUPYeMbIX YCTAaBOK U KO/bl
OLIUOOK.

1.7 PerynaTop UMeeT LIMPOKUM KOMILJIEKC 3aLlUT U aBTOAMATHOCTUKH, 00ecrneyrBaloLiux
HaZleXkHOoe PYHKLIMOHUPOBaHUE YCTPOUCTBA U CBOeBpeMeHHOe MHPOPMHUPOBaHUE TOTPEOUTENS
0 BO3HUKAIOIUX HEMCIIPABHOCTSAX U UX yIpeXJeHHe.
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2 TexHU4YeCKHe XapaKTEPUCTUKHU U YCJI0BUA IKCILUIyaTall U1

2.1 OcHOBHbIE TEXHUYECKHE XapaKTEPUCTHUKU YCTPONCTBA NpUBeJeHbI B Tabule 2.1

Ta6siuna 2.1 - TexHuyeckue xapaktepuctuku TPM-3-P-PT-A

KosinuectBo ¢as

3

CeTb

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

YnpaJienue pazamMu

CoBMeCTHOEe UJIH pa3gejqbHoe

Cnoco6bl peryJiMpoBaHUsi MOLHOCTH

@®a30BbIM, NPONYCKOM NEPUO/IOB

CxeMa noAK/IYEHUs] HAarpy3KHU

“pa30MKHYTbIA TPEYTrOJbHUK”

Hanuuue BBOJIHOTO aBTOMATHU4Y€CKOI'O
BBIKJIIOYATEJIA

Ja

Hasimyve KHONKY aBapUHHOTO OTKJ/II0Y€EeHHUS

Ja

BcroMoraTesibHOe NUTaHUE [JJ1s1 CUCTEMBI
ynpaBJieHUsl

198-242 B 50 I'y,

HoMuHa/bHBIN TOK Harpy3ku, A

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

Perynupyrouiui ajieMeHT

Tupucrop

Tun cuctemsbl ylnpaBJIEHUA

MukponpoueccopHas

CurHaJs ynpaBJieHUs

0..10 B, 0..20 MA, 4..20 MA, BCTpOEeHHBIH
nepeMeHHbIN Pe3UCTOpP, BHEIIHUHA
nepeMeHHbIN pe3UCTOpP, KHOMKY NaHeau
ynpaBJeHus

Bxop ynpaB/ieHus1 / BXOJHO€e CONPOTUBJIEHHUE

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

[11aBHBIN BbIXOJ, HA 33IaHHYI0 MOLIIHOCTh

0..25 cek

Nuaukanusa

Kupko-kpucraanmieckui HHAUKATOP 32-
CUMBOJIbHBIH, 4 cBeTOAHOAa

AOHOJIHI/ITEJ'II)HbIe KOHTAKThI

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

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

JJIeKTpOHHas 3allUTa, yO6JIMpOBaHHas
ABTOMATUYECKUM BBIKJIIOYATEEM

3amuTa: neperpyska AJUTebHbIM TOKOM

JJIeKTpOHHas 3alUTa, yOJIMpOBaHHas
aBTOMAaTUYECKUM BBIKJIIOYaTeJeM

3amura: neperpeB TUPUCTOPOB

Jatuuk Temnepatypsl 80 C

3amuTa: noteps ¢asbl UM “civnaHue” das

JJIeKTpOHHas

3au_mTa: KOHTPOJIb IIOAKJ/JIOYE€HHUA HAlPY3KH

JJIeKTPOHHas1, pab0TaeT TOJIbKO Iepe; MyCKOM

3amuTa: KOHTPOJIb UCIPAaBHOCTH TUPUCTOPOB

JJIeKTpOHHas1, paboTaeT TOJIbKO Nepes NYCKOM

3amuTa: HeCHMMeTpPHUS BbIXOJAHBIX TOKOB(

JJIeKTpOHHas
00OpbIB UJIU TOBPEXAEHUE HATPY3KH)
[leperpy3o4Has cioco6HocTh( AercTBytomee | [=1,51n - 10 cek, [=1,25 In - 30 cek, [=1,1 In -
cpefjHEKBaJipaTUYHOE 3HAYeHUe) 1 muH
[Topor cpa6aTbiBaHKA 3aLUThI OT KOPOTKOTO [>=3[n
3aMblKaHUsI( aMIIUTYJHOE 3HaYeHUE)
ToyHOCTB NOAAEPXKAHUSA TOKA B pEXKUMeE 206 T
CTabuJIM3al M1 TOKa
Bpems cTabuin3anuy ToKa Ipy CKaykKe 9 3 cex

HanpsKeHUs CeTH UM Harpysku Ha 10% B
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peXuMe cTabUIM3al U TOKa

CTeneHb 3alHIEHHOCTHU P41
OxaseHHe [IpuHyiUTE/IbHOE BCTPOEHHBIMU
BEHTUJISITOPAMHU
TeMnepaTypa OKpy»Karllen cpebl 0.40C
OTHOCHTeIbHAs BJAAXKHOCTb BO3/lyXa 0..90% 6e3 koHAeHcaTa ( cyxoe NOMeleHHe)
Usonsuust 2,5 kB MexAy maccu, CUJI0BOH L|eNbI0 U
yIpaBASLIKAMHA LeNsIMHU
PexxuM paboThl Jautenbubil, [I1B = 100%
Cpok 3KkcmyaTanuu He meHee 10 sieT
['apaHTUs 12 mecsaLeB
HuTtepdeiic RS-485, npotokos ModBus RTU onius, TpebyeTcs aomn. maata RS-485

[l paboThl peryasiTopa Heob6XoAWMMO JABa HamnpspkeHUs. OAHO HanpspkeHUe 4epes
TUPUCTOPBI KOMMYTHUPYETCS Ha HAarpy3Ky — OHO Ha3blBaeTCH CUJIOBBIM HaNpSKEHUEM; Jpyroe
HalpsPKeHWe MCIOJIb3yeTcsl [iJIl MNUTAaHUS CUCTEMbl YyIpaBJeHHUs] - OHO Ha3bIBaeTcsd
BCIloMoraTeJsibHbIM. BcnoMoraTtesbHoe HanpsbkeHue — 220 B 50 .

2.2 PerysnaTop npefHa3HayeH [JiJ1d 9KCIJIyaTalluy B C/1eJy0LIMX YCI0BHUAX:

A) 3akKpbITble B3pbIBOO€30NaCHbIE TOMelleHHs 6e3 arpecCUBHBIX IapOB U ra3os;

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

B) BepxHUi Ipe/ies1 OTHOCUTEJIbHOM BJIAXKHOCTU BO3/yXa He 60Js1ee 90 % 6e3 KOHieHCal U1
BJIAT'H;

[') atMmocdepHoe aaBsenue ot 84 1o 106,7 klla;

1) mMecTto pacnosioxkeHus A0 1000 M HaK ypoBHEM MODS;

E) oTcyTcTBHe BO3/ielCTBUA NPSAMBIX COJIHEYHBIX JIy4el U APYTUX UCTOYHUKOB HarpeBa;

2K) oTcyTcTBUE BUOpALMU U YIaPOB.

3. YcTpo#CcTBO U IPUHIMI JeiCTBUS
3.1 BHyTpeHHee yCTPOMCTBO.

BHemHui BU/J perysiTopa npejcTaBjeH Ha pucyHke 3.1:

-

S fe s

PucyHnok 3.1 BeH.II/If/'IBI;I p.er‘y.JIHTOI-)a
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Ha siviieBoil maHesiM pa3MenarTCs 3J1eMeHThl UHUKAIUU U yIIPaBJIeHUS:
A) cBetoauobl “@aza A”, “@aza B”, “®aza C”;
B) cBetoauon “ABapus”
ANO[
B) Tym6.s1epn1 “PaboTa $A”, “PaboTa pB”, “Pabota ¢C”;
[') ’KUIKO-KPUCTAZINY€CKU N UHAUKATOP;
) kHonku “Ilp.”, “®”, ">, ”<” i nporpaMMUpPOBaHUS U yIIPaBJIEHUS;
E) pyuyku BCTpOEHHBIX IepeMeHHbIX pe3ucTopoB “Yup.A”, “Yup.B”, “Yup.C”;
7K) kHonKa aBapuHOI0 OCTaHOBA.

BHyTpu 1mikada pa3MeniaroTc:

A) aBTOMaTHYeckui BbikIO4aTeab QF1;

B) TupucTtopHbie Moayu( 3 WITYKH);

B) paauaTop oxsax/eHuUs;

[') miaThkl cucTeMbl yIpaBJeHUS;

) xieMmMmHast kosioaka XT1, XT2 ais noAK/I0ueHus 1ernel Harpy3Ku;
E) aBTOMaTuyeckui Boikao4aTeab QF2;

K) paTunku Toka ( 3 WITYKH)

3) BEHTUJISITOPBI OXJIQXKAeHUS

Ha 6o0koBo# maHein I.HKa(l)a HaXoJHWUTCA KJIEMMa 3a3€MJIEHH .

B kauecTBe peryJiMpymollero 3jeMeHTa B YCTPONUCTBE HCIOJb3YIOTCS TPU TUPUCTOPHBIX
MOAYJIS, KaXKJAbId U3 KOTOPBIX COJAEPKUT MO JiBa TUPUCTOPA, COeJUHEHHBIX MO BCTPEYHO-
napaJjuieJbHOM cxeMe. (CHUI0BOe HampshKeHUe TMOAKIYAeTC K CBOOOJHBIM 3aKMMaM
aBTOMaTu4yeckoro BoikitodaTessa QF1. Ha sinueBol naHesin pa3MellleHbl 3J1eMeHTbl HHAUKA WU
W ylipaBJeHUs. BHelllHWe NMpoBo/Jia U Kabesu AJs MOAK/IIYeHUs] HalpshHKeHUs] CETH, Harpy3KU U
Leneu ynpasyieHUs BBOASATCS B IKad ¢ HUKHEN CTOpPOHBI. llenu ynpaB/ieHUs1 ¥ CUTHAJIU3aLUU
NOAKJIIYATCA K K1eMMHUKaM X1, X2, X3, X4 cOOTBETCTBEHHO Ha IJIaTe yIpaBJIeHHU.

3.2 PexXuMbl pabOThL

PerynsTop B /itl060 MOMEHT HaxOAUTCS B OJHOM U3 PEXUMOB PabOThL. ITU PEXUMbI
nepevyucyeHbl B Tabaune 3.1.

Tab6snna 3.1 PexxuMbl paboThI peryasiTopa

HasBaHue pexxuma [TosscHeHuUe

B 3ToM pexxuMe UMNYJbCbl yIpaBJieHHUs HAa CUJIOBble TUPUCTOPbI He
MOJAKTCS, BBIXOJAHOE HANpsPKeHWe Ha Harpyske OTCYTCTBYeT.
YcTpoiicTBO  HempepbiBHO  OXHJaeT KoMaHAbl “Pa6ota” wiu
“'oTOBHOCTB” “[IlporpaMmupoBaHue”, TMpPU TNOCTYIJIEHUW KOTOPbIX NEpPEXOJUT B
COOTBETCTBYWOIIMM pexuM. Ha wWHAuMKaTOope B TMepBOM CTpPOKe
oTobpaxkaeTcs HaAnmuchb ‘T'oTOBHOCTBH”, a BO BTOPOM CTpPOKe TeKylee
3HAYeHHe CUTHAJIA 33/IaHUs

[Ipy coBMecTHOM ympaBjieHUMU ¢a3aMU B ITOT PEXUM PeEryJasiTop
nepexoJuT NpPU HaJU4YUMKM KoMaHAbl “Pabota”. [lpu 3ToM Ha Bce
TUPUCTOPHI TMOJAITCA YIPABJAAKIINE HMIYJbCbl, Ha Harpyske
“PaboTa” NPUCYTCTBYeT HanpspkeHWe. Ha MHAMKaTOpe OTOGpakaeTcsl TeKyllee
3HAUYeHHe CUTHaJIa 33JJaHUs] U TOKM HArpy3ok. B ciydae mosiBjaeHUs
koMaH/bl “CTon” peryisTop nepexoguT B pexxkuM “[0TOBHOCTB”.
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[Ipu pa3genbHOM ymnpaBjieHUU ¢Ga3aMU B 3TOT PEXUM pPeryJsTop
NepexoJuT MPU HaJUYUU XOTS Obl OJHOM M3 KoMaHj “Pa6ora ¢A”,
“PaboTta ¢B” unu “Pabora ¢C”. Ha ungukaTope oTobparkaeTcs TeKyliee
3HaYeHMe CUTHAJIA 33/IaHUs JJ/1s BBIOPAHHOI'0 KaHaJIa PeryJupoBaHMUs

“ABapus”

B 3TOT peXuM peryyasiTop NepexoAuT MpPU PerucTpanuu Kakou-u60
aBapuHHOU cuTyanuu. UMIysibChbl yrpaBJieHUs HA CUJIOBbIE TUPHUCTOPDI
He MOJAITCA. YCTPOMCTBO He pearupyeT Ha KomaHay ‘Pabora” nmo
JUKBUAALUM aBapuiHOU cutyauuu. [locsie perucrpanud OTCYyTCTBUS
aBapUMHOU CUTYallUU PeryJsaToOp MOKeT aBTOMAaTHU4YeCKHU IMepeuTH B
pexxuM “PaboTa” niu “'oTOBHOCTH” B 3aBUCMMOCTHU OT BUJA aBapHUHHOMN
CUTYaLMH U 3alPOrpaMMHUPOBAHHBIX HACTPOEK.

Ha nHauKaTope oTo6paXkaeTcsl KOJ, OLIMOKHU Y NOSICHAOIAs HAAHUCh

“[IporpamMmmupoBaHue”

PexxuM mnpesHasHayeH [Jisl 33/laHUsl 3HAYE€HUH NPOTpPaMMHUPYEMbIX
apaMeTpPOB M COXPaHEHHUs] UX B MaMATH MHUKpoIlpoleccopa. YTobbl
IepelTH B 3TOT PEXKUM, HAJI0 B pexxuMe “'0OTOBHOCTb” HaKaTb KHOMIKY
“IIporp.” ¢ nepenHel nmaHesu. Takke B pexxuM “[IporpammupoBaHue”
MOXXHO BOWTHU HakaB KHoIKy “Ilporp.” B mepBble 10 cekyHJ; mocJe
nofayyd MNUTAHUSA [AJs CUCTeMbl ymnpaBjeHus( Korjga Ha JucCIjee
oTOOpaXkaeTCs HA3BaHUE TEKYIeld MOJeJIN peryJsiTopa).

B 3TOM pexume YCTPOUCTBO He pearupyeT Ha MoJa4y KOMaH/bl
“PaboTa”. Ilepexol B peXHUM MNPOrpaMMUPOBAHUS HEBO3MOXEH U3
pexxuMoB “PaboTa” u “ABapus”.

B mnepBoil cTpoke HHAMKATOpa OToOpakaeTci HOMep W Ha3BaHHUe
TeKyied GYHKIUH, BO BTOPOM CTpoKe — 3HaueHUe QYHKIUM H( HJIH)
MOsICHEHH e

3.3 KOHCTPYKTHBHOE UCIIOJIHEHUE.

KOHCTpYKTUBHO pery/asaTop BbINOJHEH B BHJEe MeTaJJIMYeCKOro HaBECHOr0 WJIU
HanmoJsibHoro mkada. Ha nepesHell nmaHesuM MMeIOTC OpraHbl YIpaBJeHUs U HUHAUKALUH,
nepevyrcieHHble B TabauLe 3.2

Tab6sauua 3.2 3/1eMeHThI YIIpaBJeHUsl U MHAMKALUK peryasaTopa

OpraH ynpassieHus wiu | Ha3anayenue

UHAWKaAL U
ABTOMaTH4YECKUH KoMMyTanus CcHUJIOBOrOo HamnpsbKeHHs, 3alidTa  OT  KOPOTKOTO
BbIKJIKOYaTesb QF1 3aMbIKaHHUS U Ieperpy3Ku
ABTOMaTH4YECKUH 3amuTa Leneu ynpasJeHUus

BbIKJItO4YaTea b QF2

Ceetoauopn “Paza A”

loput B pexume “PaboTa” npy coBMecTHOM ynpaBJyieHUU pa3aMu U
IpU HAJIMYMU KoMaH/ibl “PaboTa GA” npu pasaesbHOM yIpaBJeHUU
dazamu

Ceetoauopn “®asza B”

loput B pexume “PaboTa” npu coBMecTHOM ynpaBJyieHUU pa3aMu U
IpU HAJIMYMU KoMaH/ibl “PaboTa ¢B” npu pa3jaesbHOM yrnpaBJeHUH
dazamu

Csetoguop “Paza C”

loput B pexume “PaboTa” npy coBMecTHOM ynpaBJyieHUU pa3aMu U
IpU HAJIUYUU KoMaH bl “PaboTa ¢C” npu pa3aesbHOM yIpaBJeHUU
dazamu

CBetoguop “ABapus”

['oput B pexume “ABapus”

Kupkokpucrasmnuyeckuil | OTo6pakaeT TeKyliue J[JaHHble, peXHUM paboThbl, 3HAYEHU:

MHAUKATOP

IporpaMMHUpyeMbIX YCTAaBOK
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[lepeMeHHBIN pe3uCToOp
Hynp. A"

YnpaBsieHHe BbIXOAHOW MOIHOCTbI) B PYYHOM peXUMe MpHU
COBMECTHOM yNpaBJjieHUHU pa3aMHu U N0 KaHaly A NpU paszesibHOM
ynpaBJIeHUU

[lepeMeHHBIN pe3UCTOp

YnpaBJieHre BbIXOJHOU MOLHOCTBIO B py4YHOM peXXhMe 1o KaHasy B

“Yup. B” IpU pasjieJibHOM yIpaBJeHUH
[lepeMeHHBIN pe3UCTOpP | YnpaBJjieHUe BBIXOJHOM MOLIHOCTBIO B PYYHOM pexxuMe 10 KaHasy C
“Yop. C” IIpY pa3jeIbHOM yIIpaBJIeHUuHU

Tym6sep “PaboTa pA”

i mogayu KoMaH bl “PaboTa” B pyyHOM pexXuMe NMPHU COBMECTHOM
ynpaBjeHMU ¢azaMu M nNojayu KoMaHAabl “Pabora $A” mnpu
pa3/ie/IbHOM ynpaBJIeHUH

Tym6saep “PaboTa pB”

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

Tym6saep “PaboTta ¢C”

Jnsa nopmauum komaHAbl “‘Pa6ora ¢C” B pydyHOM pexume IMpU
pas/ieJibHOM ynpaBJeHUH

Kuonka “I[Iporp”

19 BX0Jla/BbIX0/ja B peXKUM IPOrpaMMUPOBaHUS

Jlia BpIOOpa mporpaMMupyemMod (yHKLMWH, BBOJA B NaMATb ee

KHonka “@”
3HaYeHMUH.
KHomnka “>”" Jlns yBesiMyeHus 3Ha4YeHUs NpOrpaMMHUpPYEMOU BEJIMYHUHBI
KHomnka “<” 1l yMeHbllIeHUs] 3Ha4yeHUs] MPOrPaMMUPYEMOU BeJIMYUHbI
Knonka “ABapuiiHoe [ HeMeJJIeHHOTO CHATUA BBIXOJHOIO HANpPSXKEHUA IIpU
OTKJIIOYeHHEe” BO3HHKHOBEHHWU aBapUHWHOMN CUTYaLUH.

3.4 HasHayeHWe KJeMM KJeMMHbIX Kosiofok XT1-XT2, X1-X4 npuBeaeHo B Tabuuie 3.3.

KiieMmMHBbIe Kooy X1-X4 pa3MeljaloTcd Ha IJ1aTe ylpaBieHUus

Ta6suna 3.3 HasHayeHue KjJ1eMM KJIeMMHbIX KOJIOJOK

KiieMMHUK Ne Llenb HasHayeHue
KJIeMMBbI

XT1 1 B da3za B 151 coefjuHEHMs C HArPY3KOHU

XT1 2 C ®aza C as151 coeiIMHEHUs C HAarpy3Kou

XT1 3 A daza A Jiy1s1 coeJUHEHUSI C HATPY3KOU

XT2 1 LA Brixon A fJ1s1 coeiUHEHMs C HATPY3KOH

XT2 2 LB Brixon B fJ14 coeiMHeHUs C HArpy3KoHn

XT2 3 LC Brixop C /11 coeJUHEHUS C HATPY3KOU

X1 1 3B Hanpsxenue 3 B 114 nogK/at04eHUs BHELIHET O
nepeMeHHOr0 pe3ncTopa
It mojauu ynpasJsoliero aHajaoroporo cursasna 0..10 B

X1 2 Uynp A | Ipyu COBMeCTHOM yIipaBJeHUH pa3aMH U YIIPaBJISIOIIETO
curHaza 0..10 B 111 kaHas1a A npy pa3/ZieJIbHOM yIIpaBJIeHUHU
i moJlauu ynpaBJisilollero aHajaorosoro curuaia 0(4)..20
MA IpU COBMECTHOM yIpaB/eHUH $pa3aMu U YIPaBJSIOILETr0

X1 3 Iynp A
curHasa 0(4)..20 MA aJig kaHasa B npu pasgenbHoM
ynpaBJeHUU
Jl1s moia4m ynpaBJIFg0ILEero CUrHaJja co CpeiHero BbIBO/a
BHEILIHEr0 NepeMEHHOI0 pe3UCcTopa PU COBMECTHOM

X1 4 Rymnp A
ynpaBJieHHH pa3aMu U yInpaBJisSiolero CUrdasa /ijisi KaHaja
A npu pa3/ie/IbHOM ynpaBJieHUHU

X1 5 AGND | O6wui AaJig aHaJI0rOBOTO CUTHAJIA YIIPaBJIeHHUs

X1 6 AY A Jl1d noayy CUrHasia JMCTaHIIMOHHOIO yIpaBJIeHUs
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“PaboTa” mpu coBMeCTHOM ynpaByeHUU pa3zaMu U “PaboTta
GA” npu paselbHOM yIpaBJAeHU U

X1 7 GND 061w ui

X2 1 3B Hanpsxenue 3 B 14 noAK/Il04eHHUS BHELIHETO
lepeMeHHOr0 pe3ncTopa

X2 2 Uynp B J1d mogayy ynpasJsspoLero aHajaorosoro curaasa 0..10 B
JU1s KaHaJsia B npu pa3jesibHOM ynpaBJieHUHU

X2 3 lynp B Jl/isl molauu ynpaBJisiolero aHajaoroporo curuasa 0(4)..20
MA 0(4)..20 MA ns1 kaHaJ1a B npu pasaeibHOM ylipaBJeHUU
Jl/isl moJlauu ynpaBJiSIIOILEr0 CUTHAJIA CO CPeJHETO BBIBO/JA

X2 4 Rynp B | BHellHero nepeMeHHOro pe3ucTopa JJjis KaHaJja B ipu
pas/ieIbHOM yIIpaBJIeHUU

X2 5 AGND | O6wui AaJig aHaJIOrOBOTO CUTHAJIA YIIPaBJIeHHUs

X2 6 1V B Jl/1s moia4yu CUTrHasa AMCTaHMOHHOI0 ynpaBJjeHus “PaboTa
¢B” npu pa3zies1bHOM ynpaBJeHUU

X2 7 GND O6mun

X3 1 3B Hanpsxenue 3 B 114 noK/at04eHUs BHELIHET O
nepeMeHHOr0 pe3ncTopa

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

X3 3 lymp C i moJlauu ynpaBJisilollero aHajaorosoro curuaia 0(4)..20
MA 0(4)..20 MA p15 kaHas1a C npu pa3/ie/ibHOM yIpaBJIeHUHU
Jl1s moJia4m ynpaBJIF0ILEero CUrdaJja co CpeiHero BbIBO/a

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

X3 5 AGND 061K /151 aHAJIOTOBOT0 CUTHAJIA yIIPaBJIeHUSs

X3 6 g i moJilauu curHaJjia IMCTaHIIMOHHOrO ynpaB/jeHus “PaboTta
¢C” npu paszieibHOM ynpaBJeHUHU

X3 7 GND 061w ui
HopMasibHO-pa30OMKHYTBIA KOHTAKT 1-r0

X4 1 HP P1 IpOrpaMMHUpPYeMOro peJse

X4 2 06;1_111/1171 O61MI KOHTAKT 1-ro mporpaMMHpyeMoro peJse

X4 3 H3 P1 HopMaJsibHO-3aMKHYTBIM KOHTAKT 1-ro nporpaMMupyeMoro
pene
HopMa/ibHO-pa30OMKHYTbIA KOHTAKT 2-TO

X4 4 HP P2 IpOrpaMMHUpPYeMOro peJse

X4 5 06;1_121/1171 O6IIMI KOHTAKT 2-r0 MpOrpaMMHUpPyeMOro peJe

X4 6 H3 P2 HopMasibHO-3aMKHYTBIM KOHTAKT 2-r0 IpOrpaMMHUpPyeMOro
pene
HopMa/ibHO-pa3oOMKHYTBIA KOHTAKT 3-TO

X4 7 HPP3 IpOrpaMMHUpPYeMOro peJse

X4 3 06}%14171 O61MI KOHTAKT 3-ro NporpaMMHUpyeMoro peJe

X4 9 H3 P3 HopMaJsibHO-3aMKHYTBIM KOHTAKT 3-r0 IpOrpaMMUpPyeMOro

peJie




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

3.5 CxeMa coeJUHeHUS HArPy3KH

Harpy3ka mnojkJ/todaeTcs no cxeMe “pa3OMKHYTbId TpPEYroJbHUK’, MpPU ITOM
MaKCUMaJibHble HaNpshKeHUsI HA Harpy3o4yHbIX pe3uctopax Rab, Rbc u Rca paBHBI TMHEHHBIM
Hanpsi>keHUsAM( HoMuHaJIbHO 380 B).

[Togka0yeHUe HArpyskKu K peryysiTopy NpoU3BOJUTCS B COOTBETCTBHUMU CO CXeMaMH M3
NpuJoKeHud A.

3.6 Bb160p COBMECTHOI0 MJIU pa3/ieJIbHOr0 yIpaBJeHud ¢pazamu

Bbi60p COBMECTHOrO WJIM pPa3fesibHOro ymnpaByeHus ¢$a3aMH OCYLIECTBJISIETCS MyTeEM
nporpaMmMmupoBaHus ¢yHKKMU FO( cM. myHKT 7).

[Ipy coBMecTHOM ymnpaBJjieHUHM ¢aszaMu B pexuMe “Paborta” ynpaB/siolie HUMIYJbChb
NOJAKTCA Ha BCe TUPUCTOPBI; BbIXOJAHbIe HAaNpsAKeHUs peryJigaTtopa Ha kieMmMmax LA, LB u LC
k1eMMHUKa XT2 u3MeHATCA 0JHOBPEMEHHO B COOTBETCTBUH C OJJTHUM CUTHAJIOM 33JaHUA.

[Ipu paspesbHOM ynpaBjeHuU ¢aszaMu B pexkuMe “Paborta” ynpaB/siolie HUMIYJbChbI
NOJAI0TCA TOJABKO HAa TUPUCTOPBI TOTO KaHaJsla peryJIMpoBaHus, /s KOTOPOro Npuilja KoMaH/Ja
paspelieHus1 paboTbl. To ecTb BbIXOJHOE HamNpskeHWe Ha kiemMMe LA kiemMHuka XT2
NOSIBJISIETCA TOJIBKO €CJIM eCTh KoMaHia “Pabota ¢A”( kaHas perysupoBaHusa A), HampshKeHUe
Ha ki1eMMe LB kieMMHuKa XT2 - ecsin ecTh koMaH/a “PaboTta ¢B”( kaHasn peryaupoBanus B),
HanpspkeHHe Ha kiemMMe LC ksnemMMmHuka XT2 - ecau ectb koMmaHga “Pa6ora ¢C’( kaHan
peryaupoBaHus C). BbixoiHble HANPSXKEHUS KaXK/A0T0 U3 KaHAJIOB PeryJIMpoOBaHUs U3MEHSIOTCS
B COOTBETCTBUHU CO CBOUM OT/I€JIbHbIM CUTHAJIOM 33/1aHUS.

3.7 Bbl60p cnoco6a nojayu KOMaH/[

Jlis1 TOrO, YTOOBI MEPEBECTU PETYJIATOP B pexkuM “PaboTa” HykKHO:

A) npu coBMecTHOM ympaBjeHUH paszaMu nojaTh koMaHay “Pabora”. Komanay “Paborta”
MOXKHO M0JIaTh MECTHO — MEePeBOIOM PYKOSITKU TymbOJiepa “Pa6ora ¢pA”, B mosiokeHue “Bku”,
WM JYCTAHLMOHHO - NyTeM 3aMblKaHUA KJeMM 6 U 7 KJIeMMHOU KoJsioakd X1 Ha miaTe
yIpaBJIeHHS.

COOTBETCTBEHHO, Hax0XJeHHEe PYKOATKU Tymbsiepa “Pabora $A” B mosoxkenuun “Otkn”
WJIM PA30MKHYTbIe Mapbl KJ1eMM 6 W 7 KJeMMHHKa X1 mJaThl yrnpaBieHUs 03HAYAKT KOMaHAY
“Cromn”.

B) npu paszaesibHOM ynpaBjieHUH pa3zaMu HEOOXOJAUMO MOAATh XOTS Obl OJHY U3 KOMaH/,
“PaboTa pA”, “Pabota ¢B” unau “Pabotra ®C”. ITH KOMaHIbl MOXXHO MOAATb KaK MECTHO — TyTEM
nepeBo/ia PyKOSITOK COOTBETCTBYIOIUX TyMOJ1epoB “PaboTa ¢pA”, “PaboTa ¢B” nau “Pabora ¢pC”
B noJsioxkeHue “BkJ.”, Tak U AUCTAHIIMOHHO — NMYyTEeM 3aMbIKaHUsl COOTBETCTBEHHO KJIEMM 6 U 7
KJIEMMHBIX KO10Z0K X1, X2 1 X3 niaTel ynnpaBJIeHUS.

Bbi60Op Mex/ly MeCTHbIM WJIM JUCTAHIIMOHHBIM CIHOCOG0M yMpaBJIeHUs OCYIeCTBJISETCS
nporpaMmMupoBaHueM GyHKIUM F1( cM. nyHKT 7).

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

3.8 BbI60p 3a7a101I1er0 CUTHAJIa
YnpaB/isTb YpPOBHEM BBIXOJHOIO HANpPSKEHUS peryasaTopa MOXHO MECTHO WJIH

JIUCTAHI[MOHHO. MeCTHO MOXKHO yIIPaBJISATh:

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

B) BCTpoeHHbIMU NepeMeHHbIMU pe3ucTopaMu. Haxox/ieHre pUCKH pyuyKU MepeMeHHOro
pesucTopa B noJsiokeHUM “MuH” ¥ “Makc” cOOTBETCTBYeT MHHHUMaJbHOMY U MaKCHMaJbHOMY
3HAYEeHMUSAM 33/1al01Iero CUrHaJsia.

JI1  AUMCTAaHLMOHHOTO VIpaBJeHUs B KauyecTBe VIPABJAAKIIUX CUTCHAJIOB MOTYT
MPUMEHSAThHCS:

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

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

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

[') BHeITHU Y NTepeMeHHbIN pe3ucTop conpoTruBieHreM 1..10 kOm.

llemy ynpaB/jeHUs MOJK/IOYAIOTCA B COOTBETCTBUM CO CXeMaMU TOJAKJIIOYeHUs(
npuokeHue A) u Tabauued 3.3. BbiGop HCHO/b3yeMOro CUrHajla OCYyLIeCTBJSETCS
nporpaMMupoBaHveM QYHKUUM F2( cM. nyHKT 7). BesimuvHa curHazsa 3aZlaHusl oToOpakaeTcs
Ha JMCIJIee B TMpOLEHTaX OT MakcuMmasJbHoro, Hampumep U3=50%, P3=25%. B pexume
CTabuJIM3alMU TOKA CUTHaJI 3aJlaHus 0TOOpaXkaeTcs B aMIepax, HanpuMep [13=28 A.

[Ipu paszaenbHOM ynpaBsieHUU $pa3aMy CUTHAJ 3aZlaHUsA A/ KaXKJ0T0 KaHasla UMeeT CBOH
COOTBETCTBYIOIUK UHJEKC “@”, “B” i “c”, HanpuMep: Uza=40%, P3B=80%, [13c=55 A u T.x.

[Ipy pasjesnbHOM ymnpaBjeHUM GasaMu KaXAbll KaHa/l peryJupoBaHUS HMeeT CBOMU
CUTHaJ 3afaHusd. [l Toro, yTob6bl Ha WHJMWKATOpe NpPOCMAaTpUBaThb 3HAYeHUS KaXKJOT0 M3
CUTHAJIOB 33/]aHUS1, HY>KHO HAQ)KUMaTb KHOMNKY “®”.

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

3.9 Hcnoab3oBaHue QYHKIUU aBTOMATUYECKOT0 NOBTOPHOTO BKIOYEHHUS

[loBesieHUe peryJsigTopa nocJje npoBajia CUJIOBOTO WM BCIOMOTraTeJbHOr0 HamNpsKeHUs
ompefesisieTcsl 3HaueHUMeM QYHKIUMU TMOBTOPHOTO BKJ/AOYeHUus F3, ycTraHaB/iMBaeMoro
nporpaMMHoO( CM. MyHKT 7).

Eciu F3=0, To pa3spemaetrcsd aBTOMaTU4YeCKOoe MOBTOPHOe BKJIW4YeHHe. Eciu mnposasn
HaNps>KeHUs JJINJICS MeHee ABYX CEKYH/I, TO BbIXOJHOE Halps>KeHHe CKauKOM BO3BpalllaeTcs Ha
NpeXXHUH YPOBEHb, €CJIU O0JIbIlle IBYX CEKYH/, — TO IPU HAJIMYUHK KOMaH bl “PaboTa” peryasarop
nepexoAuT B pexxuM “Paborta”.

Ecin F3=1, To aBTOMaTHyeckoe IOBTOPHOe BKJIYeHHUe 3anpelieHo. Ecau mnposan
HanpsHKeHUs JJINJICS MeHee IBYX CEKYH/I, TO BbIXOJHOe HalpshKeHHWe CKauKOM BO3BpalllaeTcs Ha
NpeKHUM YPOBEHb, €CJIU OOJIbIIIE BYX CEKYH/, — TO IPU HAJIMUMU KOMaHAbl “PaboTa” Ha auciiee
UHAULUPYETCsS cooblLieHre 06 omubKe. B TakoM MOJIOXKEHUH PerysasiTop 3a6J0KUPOBAH M Ha
HarpysKe HeT HanpsikeHUs. YToObI ero pa360KUpoOBaTh, Hy>KHO oJjaTh koMaHAy “Cton”, nocse
4yero peryJisatop nepeijiet B pexxkum “‘['oToBHOCTB”.

[IpuMeHeHune GyHKIMU F3 MpousItocTpUpOBaHO HA PUCYHKe 3.2:

A

HanpsxeHwe ceTu

- T
Komanga “Pabota”

- T
BeixogHoe HanpsikeHwe, F3=0

-
BrixogHoe HanpaxeHwe, F3=1

- T

PucyHok 3.2 [IlpuMmeHeHue pyHkiuu F3
11
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3.10 Boi6op QyHKIMK IPOrpaMMUPYeMbIX peJie

Ha «kjneMMHyn0 KoJsioAKy X4 1/1aTel yopaBJeHHUs BbIBeZleHbl KOHTAaKTbl Tpex
nporpaMMupyembIx pesie. B 3aBucuMoctu ot 3HayeHuil ¢pynkuuii F4, F5, F6( cMm. nyHKT 7) pesne
MOTYT ObITh HEAKTUBHBIMHU WJIX BbINOJHATH QYHKLMIO CHTHA/IM3aTOopa C1eAyIOLUX COObITU:

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

B) Perysasartop HaxoauTcs B pexxume “PaboTa’”;

B) PerysisiTop HaxoauTcCs B pexxuMe “ABapus”.

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

3.11 Bri6op cnocob6a peryJiupoBaHus

BbIxo/HOe HanpsXKeHHe peryJssTopa MoXeT peryJupoBaThbCs JByMs ciocob6aMu: ¢pa3oBbIM
M NPONYyCcKOM NepuofoB. bosiee noapo6HO 06a cnocoba paccMOTpeHbl HUxe. Bbi6op cnocoba
peryJiipoBaHus OCylLleCTBJSETCS IporpaMMupoBaHueM QyHKuuU F7( cM. nyHKT 7).

3.12 ®a30BbIM METO PErYJIUPOBAHUA

BbIxoiHOE HamNpspPKeHHWe peryJupyeTcs 3a CuYeT UW3MeHeHHs BpeMeHH 3a/lepPXKKU
oTnvpaHus T3 CUJIOBBIX TUPUCTOPOB . PopMa BHIXOJHOIO HAMpPSKEHUSI MTOKAa3aHA HAa PUCYHKe
3.3:

A UH

T3 T3 <

Pucynok 3.3 BrixogHoe HanpsikeHUe Npu $pa30BOM criocobe peryJaupoBaHust

JlocToMHCTBa MeTo1a:

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

B) noAxoAWT A/ peryJMpoBaHUs TeMIlepaTypbl MaJIOWHEPLMOHHBIX HAarpy30K U YPOBHS
APKOCTH CBE€YEHU JIAMII HaKaJIUBaHU4;

B) nosBoJsisieT yMeHbIIUTb IyCKOBbIE TOKY;

HepoctaTku metoja:
A) BHOCUT rapMOHUYECKHE UCKAKEHUST HANIPSDKEHUS CETH;

B) noTpebsieHre peaKTUBHOM MOIHOCTH, IOHMXKEHUE COS (P CETH.

Pa6ouuii quks npu ¢pa3zoBoM peryJMpoBaHUM NpeACTaB/IeH HUXKe Ha pUCYyHKe 3.4:

12
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A Usbix
100%
Max |— — — — — — —
Min |— —  — S
T
0 s
Trnyck TexHONOMMYECKNA LMKN TebIkn
100% +— — — — — — —
CwrHan 3agaHwa
T
0 o~
Komanna ""Pabota”
T
0 -

Pucynok 3.4 Pabouuii iuk/a npu ¢a3oBoM MeTO/ie peryJIMpOBaHUS

[Tocne momauu koMmaH bl “Pa6oTa” B TeyeHHWe BpeMeHU THYCK BBIXOJHOE HAMpsDKeHUeE
IJIABHO YBEJIMYMBAETCS OT MHUHUMAJILHOrO 3HaYeHUs Min /1o 3a/lTaHHOTO YPOBHS. ITOT y4aCTOK
Ha3bIBAETCS MJIABHbIM NMYCKOM. /lajiee BbIXOJHOE HaNpsiKeHUe U3MEHseTCsl B COOTBETCTBUU C
CUTHAJIOM 33JlaHusl B JUana3oHe Mex/y 3HaueHUs MM Min u Max, a 3aTeM mocjie NoAaqyu
koMaH/bl “CTon”, BBIXOJHOE HANpPSXKEHUE MJIaBHO YMEHbIIAETCS B TeUeHUe BpeMeHU TBBIKJ /10
MHUHHMaJIbHOTO YPOBHSI( IIJIAaBHOE BBIK/IIOYEHHE), I0CJIe Yero Harpy3ka 06eCcTOYMBaeTCs.

3.12.1 [InaBHBIX NYCK U NJIAaBHOE BBIKJIKYEHHUE

[IpuMeHeHHe GYHKLUMM MJABHOTO NMYCKa M BBIKJIIOYEHUS MO3BOJISIOT NpPeJoTBPaTUTh
CKa4K{ HaNpsKeHUsl CeTH, 00YCJOBJIEHHbIEe PE3KMM HAOpPOCOM M COPOCOM HAarpys3kH, a TakKxkKe
YMeHbUIMTh MYCKOBbIe TOKW. BpeMeHa N1aBHOr0 NyCKa M BBIK/IIOYEHUS 3aJjal0TCA B Ipefeax OT
0 1o 25 cexyny c marom 0,1 cek myTeM nporpaMMUpoBaHusl GyHKIUHN ( CM. MYHKT 7):

A) npu coBMecTHOM ynpaBJjieHUHd ¢pazamu - F11 u F12;

B) npu pasgenbHoM ynpaBaeHuu ¢asamu: F31 u F32 asa kanana peryavpoBanus A, F51 u
F52 nnisa kanana B, F71 u F72 gnga kanasa C.

3.12.2 Bbi60Op peryJupyeMoro BbIX0JHOTO apaMeTpa
B kauecTBe peryJupyeMoro napamMmeTpa MOXHO NPOTPaMMHO BblOpaTh HanpsixkeHre U Wiun

MoIHOCTb P. Ecaum B KayecTBe BBIXOAHOTO MapaMeTpa Bbl6paHo HanpsbkeHue U, To
JleCTByIOllee 3HAauyeHHe HalpshKeHWs Ha Harpyske MNpsMO-NPONOPLUOHAJBHO CUTHALY
3a/laHusA( NpHU yCJIOBUM, YTO HAIpsKEHUEe CeTH CUHYCOWZAJNbHO, HAarpysKa JIMHeWHass U UMeeT
aKTUBHBIM XapaKTep), a MOUIHOCTb, BbljessieMas B Harpys3Ke, HeJMHENHO 3aBUCUT OT
3ajlarouiero curiasa. Eciv ke B kauecTBe peryJiMpyeMoro napaMeTpa BblopaHa MOLIHOCTb P, To
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BBIXO/IHAsl MOILIHOCTb MPH TeX Ke YCJAOBUAX NMPSMO MPONOPIMOHATbHA CUTHAMY 33a[laHUSL. ITH
3aBUCUMOCTU TMpHUBeJleHbl B Tabusulle 3.4.

Ta6Jmua 3.4 3aBUCUMOCTDb BBIXOJHOI'O HAIIPpAXEHHUA U MOILMHOCTH pEeryjdTopa OT CUTI'HaJia
3alaHHUA

Bb16paHHBIN BIXOJHOW IapaMeTp

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 NPOrpaMMUPOBaHUs QYHKIUN
( cM. nyHKT 7):

A) npu coBMeCcTHOM ynpaBJyieHuu pazamu - F14;

B) npu paszaesbHOM ymnpaBieHUM ¢daszamu: F34 nnsa kaHana peryaupoBaHus A, F54 jis
kaHaJsia B, F74 nnsa kanana C.

3.12.3 HWXHWY ¥ BepXHUU NIpeJieJibl peryJIrUpPOBaHUA

HxHUN 1 BepXHUU Npefesibl peryJupoBaHUsl COOTBETCTBYIOT 3HaueHUsAM Min u Max Ha
pucyHke pabodero uukiaa 3.4. YcTaHOBKAa 3THUX 3HAaYE€HUU MO3BOJISIET YCTAaHOBUTb I'PaHULbI
JIMana3oHa, B KOTOpPOM Oy/eT BEeCTHCh peryJdpoBaHHe BBIXOJHOr0 mapaMeTrpa. Eciau
YCTAaHOBUTb 3HauyeHHWe JJis1 HWXKHero npefesna paBHbiM 0%, a jua BepxHero — 100%, To
pery/iMpoBaHue 6yleT peaJM30BAaHO BO BCeM JAHana3oHe - OT HyJs [0 IOJHOrO0 CEeTeBOTO
HaMpsDKeHUs.

JluckpeTHOCTBb peryupoBanus coctaJseT 0,1%.

3a/laHve 3HAaYEHUW HIXKHEr0 U BEPXHETo NpeJiesIoB peryJupoBaHus s $a3oBOro MeTo/a
OCYIeCTBJISIETCS MPOrpaMMUpoBaHUeM QYHKLUUHN( CM. IYHKT 7):

A) npu cOBMeCTHOM ymnpaBJjieHud ¢pazamu - F15 u F16;

B) npu pasgenbHoM ynpaBaeHuu ¢aszamu: F35 u F36 a1 kanana peryavpoBanus A, F55 u
F56 nysa kanana B, F75 u F76 gnga kanasna C.

3.12.4 PexxyM orpaHvyeHUd TOKa

PerynsiTop MoxeT paboTaTb B peXUMe OrpaHUYeHHs] TOKa, B KOTOPOM CHUCTeMa
ylpaBJeHUs1 aBTOMAaTUYECKH H3MeHsIeT YIpaBJsiolllee BO3/JeWCTBHE HAa TUPUCTOPbl TaKUM
06pa3oM, YTOObI TOK Harpy3KHu He MpeBbICUJ 3a/JaHHOe 3HayeHue. JlaHHast pyHKIMs M03BOJISIET
TOYHO OrpaHUYMBATh MYCKOBble TOKU Ha YPOBHE He 00Jibllle HOMHHAJIbHOIO, TEM CaMbIM
u3beraTb cpabaTbiBaHUSI 3alUT OT KOPOTKOTO 3aMblKaHUS U neperpy3ku. DyHKyus
BKJIIOYAETCS ¥ OTKJ/II0YAEeTCs MPOorpaMMUpoBaHueM QyHKUUH( CM. MYHKT 7):

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

B) npu pasgenbHoM ynpaBaeHuu ¢asamu: F37 u F42 nia kanana peryavpoBanus A, F57 u
F62 nnga xanana B, F77 u F82 nnga kanana C.

3.12.5 PexxyM cTabuaM3aIUU TOKA
PeryssaTop Mo)XeT pa6oTaTb B peXHMe CTabWUJM3alldU TOKa, B KOTOPOM CHCTeMa

ylpaBJieHUs aBTOMaTH4YeCKU H3MeHseT YIpaBJsdwpllee BO3JelCTBMe Ha TUPUCTOPBI TaKUM
06pa3oM, 4TOObI NOAAEP)KUBATh TOK Harpy3Ku Ha 3alaHHOM ypoBHe. TOUHOCTb CTabU/IM3aLUU
ToKa - 2% OT HOMMHA/JIBHOTO TOKa peryJfaTopa, BpeMs CTaOWJM3alUM TOKa INPHU CKaudKe
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CeTeBOr0 HalpsKeHUd WM Harpy3ku Ha 10% - 2.3 cek. CurHasn 3asaHud oTobpaxkaeTcs B
amrepax, Hanpumep I3 =27 A.

@yHKIMSA BKIOYAETCS U OTK/I0YAETCsl MPOTrpaMMHUpOBaHueM QYHKIUHN( CM. MyHKT 7):

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

B) npu paszaenbHoM ynpaBieHuu ¢pazamu: F37, F41, F42 nnig kaHasa peryJupoBaHus A,
F57,F61, F62 nna kanana B, F77, F81, F82 nya kanana C.

3.13 YcTaHOBKA CKOPOCTH OTPAaHUYEHUS U CTAOUIM3AIUH

B nmnpeob6pasoBaTesie HMeeTC BO3MOXXHOCTb YCTAaHOBKM CKOPOCTH  CTabWaM3anuu(
OTpaHUYeHMsI) 3aZlaHHbIX BeJUYUH. [ 3toro uMmeerca ¢yHkuus F18, koTopas MoxeT
NPUHUMATb 3HAUYEHUS:

- 0 - MmeasieHHasa. CKOPOCTb CTaOUIM3ALMU MU OTPAaHUYEHHUS] MAaKCUMaJIbHO MeJJIeHHas,
Ipyd 3TOM JOCTUraeTcsl HauboJIblIasg TOYHOCTb CTabuaM3anuu. TOYHOCTb CTAOUJIM3ALUHU
Hanps>KeHUsl U Toka — 1% OT HOMUHA/IbHOTO HAaNpsKeHUSI CETH, BpeMsl CTabUIU3aluu Mpu
CKa4yKe CeTeBOIo HalpsiKeHUs WM Harpysku Ha 10% - 5..6 cek;

- 1 - cpepgusasa. CKopoCTb CTaOUJAM3ALMU WJM OTPaHUYEHUS] CpeJHssA, NpPU 3TOM
JIOCTUTaeTCsl CpeJHAs TOYHOCTb CTabuaudaunuu. TOYHOCTh CTAaOUJIM3aLMU HaMNpPs>KEHUS WU
ToKa — 2-3% OT HOMUHAJILHOTO HANpS?KeHUsI CETH, BpeMsl CTaOUJIU3aLUU NIPU CKayKe CeTEeBOT0
Hanps>KeHUs WK Harpy3ku Ha 10% - 3.4 cek;

- 2 - 6bIcTpas. CKOPOCTb CTabWU/IM3aLMK UM OFPpaHHUYeHHUs ObICTpasi, IpU 3TOM TOYHOCTh
CTabWaM3alUM HU3Kasd. TOYHOCTb CTAOWIM3alUM HaNpspKeHUss wWiad Toka - 3-5% ot
HOMMWHAJIbHOTO HaNpSHKEHUs CETH, BpeMs CTAaOW/IM3alMU NPU CKAaYKe CeTEeBOr0 HaMpsKeHUs
WY Harpysku Ha 10% - 1..2 cek;

- 3 - rubkasg. CKOpoCTb CTabuJM3aLlMU BbICOKAs MpPU OOJIBLIOM OTKJIOHEHUH
CTabUIM3UPYyeMOM BeJMYMHbI OT 33JlaHHOM U 6oJiee MeJJieHHas O Mepe NPHUOJIMKEHUS
CTabUIM3UpPYyeMOM BeJMYMHBI K 3aAaHuio. Takod BHJ CTabUJIM3aLUM MOXET OKa3aTbCs
NOJAXO/JALLeH [IJI1 HeJIMHEMHOW Harpy3KHU.

3.14 MeTo nponycka NepruoioB

MoiHoCTb, BblJle/iieMasl B Harpy3Ke, peryJupyeTcs 3a cieT U3MeHeHUs 4uc/ia NepuoioB
CeTEeBOTO HaNpsHKeHHUs, B TeYeHHe KOTOPbIX OTKPBITbI TUPUCTOPbI. dopMa BBIXOAHOTO
Hamnps>KeHH!s NpUBeJieHa Ha pucyHKe 3.5

T
1

Limkn 1

PucyHok 3.5 BbixoZiHO€e HanpshKeHHe NMPU peryJMpoBaHUU METO/IOM NPOMNyCcKa epruo/ioB

JlocToMHCTBa MeTo1a:
A) He BHOCUT rapMOHHYECKHE HCKAKEHHS B CETD;
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B) HeT moTpebJieHUs1 peaKTHUBHOM MOLIHOCTH, cOS ¢ = 1 ( mMpd aKTUBHOM XapaKTepe

HarpysKH).
HepoctaTku metoja:
A) He TOAXOAWT AJs PeryJUupoBaHHUs TeMIepaTypbl MaJIOMHEPIMOHHBIX HArpy3okK |

YPOBHA APKOCTH CBeYeHHUA JIaMIl HaKaJIMBaHHUS;
b) He pekoMeH/lyeTcs NIPUMEHATD /11 aKTUBHO-UHAYKTUBHOW Harpy3Ky;
B) B ceTH BO3MOXHO IMOSIBJIEHME CKAayKOB HaIps»KeHHs, OOyCJIOBJEHHBIX COPOCOM H

HabpocoM Harpy3ku( ¢psirkep-apdekT);
[) npu ompejiesieHHbIX YCIOBUAX B CETH BO3MOXHO MOSIBJEHHE CYy6GrapMOHHYECKHUX

COCTaBJAAIIMX( YaCTOThI KOTOPbIX MeHblle 50 ).

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

A Pebix
100%

Max

Min

1M —
CwrHan 3apadus

wir

Komanpa “"PaboTta”

0 >

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

[Tocne mogauu koMaH bl “PaboTa” B Te4eHHe BCEro TEXHOJIOTMYECKOTO IMKJA BBLIXOJHasI
MOIIHOCTbh, BblJesisieMasl B Harpys3ke, U3MeHsIeTCs B COOTBETCTBHUM C CUTHAJIOM 33/IlaHUs B

JlianasoHe MeX/Jy 3HaueHusiMu Min 1 Max.
CurHas 3a/jlaHusl 0TOOpaXKaeTcs Ha JWcIliee B MpoleHTax, HanpuMep P3=55%.
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3.14.1 YcTaHOBKA BpeMeHH LIMKJIA PEryJIUPOBAHUSA

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

A) npu coBMeCcTHOM ynpaBJyieHuU pazamu - F26;

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

3.14.2 HyxxHye U BepxXHUe NpeJiesibl peryJupoBaHUd

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

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

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

JuckpeTHOCTDb peryaupoBaHus coctasasieT 0,5%.

3.15 Bri60op TUIIA HATPY30K

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

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

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

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

3.16 3anuch B 1aMATh 3aBOJCKUX HACTPOEK.
Perynatop umeert cnenuanbayo GyHkuio FO8( cM. myHKT 7), IpU COXpaHEHUHU B MaMSATH

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

3.17 3amuThl
B perynsiTope peain3oBaHbl CleAyOUIMe BUJbI 3aL[UT:

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

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

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

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

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

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

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

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

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

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

’K) samura oT BHyTpeHHell HeucnpaBHocTd ~Ow5 HeT cBsisM Mexay maatamu”
duKcHpyeTcs NPU OTCYTCTBUM OOMeHa JaHHBIMU MeXJy MaTaMu. [Ipy BOSHUKHOBEHHUU 3TOH
aBapuU YCTPOUCTBO He MOXKET GYHKIIMOHUPOBATh, TPEOGYETCS PEMOHT.

3.18 HacTpouku

B peryssiTope npefycMoTpeHa BO3MOXKHOCTb HACTPOUKHU:

A) Jlna usMeHeHUe nopora cpabaThIBaHUS 3aLUMThI OT KOPOTKOI'0 3aMbIKaHUs 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
NpeANpPUSTUH U3TOTOBUTEJIE YCTAHOBJIEH MOPOT CpabaTbiBaHUs M0 aMIUIUTY/e OKoJio 2,5-3*IH,
rae [H - HOMUHa/IbHBIN TOK peryJ/sTopa. B ileBoM BepxHeM yrJy 3TOU Ke MJaThl UMEIOTCS JIBE
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KOHTpoJibHble Touku “K3”. HampsokeHue, U3MepeHHOe MeXJy I3TUMH TOYKaMH, JOJIKHO
COOTBETCTBOBATb MOJIOKEHUIO J1-]5, 3aMKHYTOMY [KaMIlepoM. JTO HaNpshKeHUe onpejeisieT
TOK cpabaTbiBaHUus 3aluThl 1o K3. BesnurnHa Toka cpabaTbiBaHUS NPSIMO-MPONOPLUOHAIBHO
HalnpsDKeHUI0  3TOM  ycTaBKU. [Ipy  HeoOGXOAMMOCTH  YBEJMYUTb UYYBCTBUTEJIbHOCTh
cpabaTbhlBaHUSI HYXKHO 3TO HalpsKeHUWe YMEeHbIIUTb, JAJs 3arpy6JeHuss - HaobopoT
HalpsKeHHe ycTaBku K3 yBesIMYUTb.

[IpuHKMMasl pelieHHe O HEOOXOJUMOCTU M3MEHEeHHS HAaCTPOMKH 3alUTbl OT KOPOTKOTO
3aMblKaHUs, cJe[yeT 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,
M3MEepPEeHHOM KJellaMH, MeHblleM 4eM I|H. DTo He 006s13aTe/JbHO TOBOPUT O HENPaBUJbHOMU
3aBO/ICKOM HACTpoOWKe 3alUThl, MOTOMY 4YTO 3aljdTa cpabaTbhiBaeT MO aMIIUTYAHOMY(
MTHOBEHHOMY) 3HAQUYEHUIO TOKA, a He JIEMCTBYWOILIEMY. JTO 4allle TOBOPUT O TOM, YTO BEJIUKO
aMIJIMTYiHOe 3HayeHUe Toka( NuK-¢dakTop). [lonbiTKa 3arpy6UTh MJIM MOJHOCTbIO OTKJIKYHUTD
3amuTy OoT K3 MOXeT mpuBecTH K BbIXOAY THUPUCTOPOB M3 CTPOSl — BeJb OHU JIOMYCKAIOT
HEKOTOpOe TMpeJie/ibHOe 3HauyeHWe MTHOBEHHOTO TOKa, a 3aBOJiCKas HACcTpoWKa KakK pas
npeaycMaTpUBaeT cpabaTbiBaHUeE 3aLUTHI AJ1s1 HENPEBbILIEHUS 3TOT0 NMpeJieIbHO-0MyCTUMOTO
3Ha4YeHHUs. B 3TOM ciydyae U3roTOBUTEb MMEET NMPaBO OTKa3aThb B OECMJIaATHOM rapaHTHHUHOM
006CTY>KHBAaHUH.

b) llokazanus gaTyuKa Toka. B ciydae, eciv Tok, M3MepeHHbIN GaKTUUECKH, PACXOAUTCS C
JlaHHBIMH, 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
JMCILIee U3MEHSI0TCS PSIMO-NIPONOPLMOHATIbHbBI U3MEHEHHUIO 3TUX KO3 QUIIMEHTOB.

[IpuHyMas pelieHue o MOJCTPOMKe NOKAa3aHUM TOKa, ClefyeT UMeTb B BUAY CJeAyoliue
dakTopshI:

- JATYUKA TOKAa MMEKT HEKOTOPYH Ha4yaJIbHYI0 30HYy HEYYBCTBUTEJBHOCTH U
HesJIMHeHHOCTH. [Ipu Toke, paBHOM MeHee 10% HOMHHA/IBLHOIO TOKa peryJaTOpa, NOKa3aHUA
JIaTYMKOB TOKa MOTYT OBbITb HEJOCTOBEpPHBI WJIM BOOOLIEe HYJ€BbIMHU, HO 3TO He TOBOPUT O
HEUCIPABHOCTH UJIM HEBEPHOM HACTPOMKe; IIPU YBEJMYEHHUH TOKA, IOKa3aHUs BXOAAT B HOPMY;

- i1 HW3MepeHHs TOKa HYXXHO MCI0JIb30BaTb KJelld, CIOCOOHble U3MepAThb
cpeJlHeKBaJ[paTUUHOe 3HaYyeHHe ToKa. Ha Takux kJjemax go/nkHa ObITh Hagnucb TRUE RMS(
WCTHHHOE cpeJlHeKBaZjpaTUyHoe 3HauveHue). Kiemwu, He usmepsitoumpe TRUE RMS, MoxHO
MCI0JIb30BaTh TOJIbKO NPU CHUHYCOWJAJbHOM TOKe, a NPU HECHHYCOUJAJIbHOM TOKe TaKHhe
KJIeIlU MOTYT JAaTb NOTPeIlHOCTb M3MepeHUs A0 50%. PekomeHayeTcs MCNOJIb30BaTh KJjeLiy
¢upmbl "Fluke” nnu “Appa”;

- HACTPOMKY NMOKa3aHUM JAAaTYUKOB TOKA ONTUMAJIbHO NPOU3BOAUTE NIPU TOKe paBHOM 60-
80% OoT HOMHHAJILHOT'O TOKa PeryJaTopa;

- OTKJIOHEHUEe 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
neperpyskyd HWJM KOPOTKOrO 3aMblKaHUA - JIMOO CJAMIIKOM 4YacToe KW HeoOOCHOBaHHOE
cpabaTbiBaHHEe J1M60 HA0O60POT OTCYTCTBUE MJIM CAMUILKOM MeJiJIeHHOe cpabaTbiBaHUsA. B ciaydae
BbIXOZIlA W3 CTpPOA peryJsaropa MO0 MNpPUYMHE HEBEPHOM CaMOCTOATEeJbHOM HACTPOWKH
norpebuTeseM, M3roTOBUTEJ]b MMeeT IMpaBO OTKa3aTb B 6eClJIAaTHOM TapaHTUHHOM
006C/TY>KHUBAaHUH.
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[Ipy mnpoBeseHUM omnepanuu MNOACTPOWKHA IOKa3aHWUM Ha JHUCIJIee pPEeKOMeHAYeTcCs
bUKCHpPOBATh peryJupyeMyto BeJMYHHY Ha AUCIIee, AJis Yero Heo6xXxoAMMo HaXKaTh KHOMKY “®”
MaHeJ U yIpaBJieHus.

3.19 YupasJsienue no uHTepdericy RS-485 no npotokosy ModBus RTU

Perynatop npeaycMaTpyuBaeT YCTAaHOBKY IJaThl ¢ UHTepdelicom RS-485. [lo ymosiyanuio
3Ta MJaTa He UJleT B KOMILJIeKTe NoCcTaBKU. Ee He06X0JMMOCTb HYKHO YKa3bIBaTb MPU 3aKase.
Eciu npy nepBoHayaZbHOW MOCTaBKe IJIaTa He Oblla 3aKa3aHa, TO €€ MOXHO [JOKYNUTb
OTJle/IbHO.

s ynpaBsieHus no untepdeiicy RS-485 Heo6xouMo:

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

B) YcTaHOBUTH 3HaYeHUE CKOPOCTH Nepeaadyu JaHHbIX yHkiuen F100;

B) I[Ipu HE0O6XOAUMOCTH MOAABaTh KoMaHAy "PaboTa” ¥ M3MeHSATh 3HAUYEHHEe 33a/]al0Iero
CUrHaJla MNo uHTepdeiicy HeoOXOAWMO YCTAaHOBUTb 3HadeHUs OJyHkuun F1=2 u F2=6
COOTBeTCTBEHHO( cM. MyHKT 7). BoJiee noJpo6Has JokyMeHTaIys o maate RS-485 u perucrpax
ModBus BbL10KEHA Ha CaliTe NPOU3BOAUTEIIA.

3.20 Mcnoab30BaHMe KHONKY “ABapUilHOe OTKJOYeHHEe”

KHonka “ABapuilHOe OTKJ/IOYeHHe” MO3BOJISIeT CHATh HAIMpsKEHWe C Harpy3Ku B JIOOOM
pexxuMe paboOThl YCTPOMCTBA NPU BO3HMKHOBEHUMM BHEIUTATHOW CUTYallMH, CBSI3aHHOHU C
yrpO30H KHU3HU NlepCOoHAaJa UJIU IOpYerd UMY eCTBa.

KHomnka uMeeT puKcaLUIO CBOETO MOJIOKEHUSI.

B Mozendx TUPUCTOPHBIX PEryJATOPOB C HOMUHAJbHBIM TOKOM 40 1 80 A npu HaxKaTUU
3TOM KHOIKU pa3pbIBaeTcCs Lielb BCIIOMOTATEeJNbHOTO MHUTAHUS, IPU 3TOM IJIAaThl yIpaBJeHUs
06eCTOYMBAIOTCS U UMIIYJIbChI yIIpaBJeHUs1 HA TUPUCTOPHI HE MOAAITCS.

st Moziesiell ¢ HOMUHA/IBHBIM TOKOM OT 125 A U Bbllle NPU HaXKaTUM KHONKHK MOJAeTCs
HanpsPKkeHHWe Ha MeXaHW3M He3aBHCUMOrO paclenuTesisi CUJOBOrO aBTOMaTa, KOTOPBIU
OTKJIIOYaeTCs U 06ecTOYMBAeT HArpys3Ky; OJHOBPEMEHHO C 3THM KHOIKa pa3pblBaeT ILeMNb
BCIIOMOraTeJbHOTO MUTAHUS CUCTEMbI yIIPaBJIEHUS.

4. Tpe6oBaHUsI 6€30MACHOCTH.

4.1 PerynaTop COOTBETCTBYeT JAeUCTBYWIIMM TpebGoBaHusaM “llpaBus ycTpoiicTBa
3JIEKTPOyCTaHOBOK”,  «[IpaBujaM  TeXHHYECKOW  3KCIUIyaTalUd  3JIEKTPOYCTAHOBOK
notpebuTesei» U «[IpaBUJ TEXHUKH 0E€30MACHOCTH MPH 3KCIJIyaTallUH 3JIEKTPOYCTaHOBOK
NOTpebUuTeen».

4.2 Jlna paboTbl peryJjsiTopa HUCIOJIb3YeTCs ONacHoe JJis KU3HU HanpsbkeHue. [lpu
YCTAHOBKE peryJisiTopa Ha 00'bEKTE, a TAaKKe NPU YCTPaHEHHWU HEUCIIPABHOCTEN U TEXHUYECKOM
06CJIy>KMBAaHUHU HEOOGXOIUMO OTK/IIOYUTD PETYJISATOP U MOJIKJIIYaeMble yCTPOUCTBA OT CETH.

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

4.4 Tloakyro4veHUe, peryJUpoBKA M TexXHUYeCcKoe OOCAY>KUBaHHE PeryJssTopa JOJDKHBI

NPOU3BOJAUTBHCA TOJIbKO KBaJM(QUIMPOBAHHBIMU CIelJMaJMCTaMM, U3YYUMBIIMMHU HaACToOsllee
PYKOBOZ,CTBO IO 3KCIIJIyaTalU K.
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4.5 Tlpu oskcmayaTalMud W TEXHUYECKOM OOCIYKMBAaHUM HeEOOXO0AUMO COOJ0AATh
Tpe6oBaHusA «[IpaBUJ TeXHHYECKOM 3KCIJyaTallMU 3JIEKTPOYCTAHOBOK IOTpebUTesNel» U
«[IpaBUJ TEXHUKH 6€30MaCHOCTH NMPU 3KCIIYaTal MU 3JIEKTPOYCTAHOBOK MOTPEOUTEEN».

4.6 /151 3aliUThI 06CIYKUBAIOLLEr0 MEPCOHAA PETryaAsITOp A0JKEH ObITh 3a3€MJIEH.

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

4.8 Ecnv cayyailHas moJiadya HampsiKeHUe Ha HarpyskKy NpejCcTaBJsieT ONAaCHOCTb JJIs
nepcoHasla UM 000pPY/I0BaHMUSI, TO PETYJISATOP HEOOXOAMMO MOJKJIKYATh Yepe3 MpepbiBATEb,
HampuMep, KOHTAKTOP, YIIpaBJsieMblid BHELIHEN CUCTEMOMN 6€30MacHOCTH.

4.9 He fonyckaeTcs paboTa yCTPONCTBA C KOHJEHCAaTOPHOM HAarpy3KoM, MOAK/JIIOUEHHON K
BBIXOZY.

4.10 PaboTa peryssaTopa CONpPOBOXJAETCS BblJeJleHHEM Temsa. /il nmpefoTBpalleHus
neperpeBa, BbIX0/]a U3 CTPOsI U IpeJ0TBpallleHUs NoXKapa Heo6X0AMMO:

A) ycTaHaBJIMBATb PEryJsATOP Ha HEFOPIYYI0 I0BEPXHOCTD;

B) HeonMycTUMO yCcTaHABJIMBATb PETy/SATOP B IJIOXO BEHTUJIMPYEMBIX MeCTax U MecCTax C
BBICOKOU TeMIIepaTypOr OKPY»Kalolllel Cpeibl;

B) npu ycTaHOBKe Heo6x04uMO obecnieyuTh He MeHee 100 MM CBO6OZHOTO MPOCTPAHCTBA
10 IePUMETPY peryJsaTopa.

5. MoHTaxK Ha 06G'bEKTe.
5.1 CiefyeT yCTAaHOBUTD PETYJISTOP HAa LITATHOE MECTO U HAJIEXKHO 3aKPENHUTD €ro.
5.2 3a3eMJIUTh PeTyJIATOP B COOTBETCTBUE C TpeboBaHUAMMU [1YI.

5.2 [Ipok/aAbIBalOTCSA JIMHUHU CBSI3H, Ipe/jHa3HauYeHHble COeIUHEHUs C MUTALEN CeThblo,
Harpy3Kou, yCTPOMCTBAMU yIpaBJIEHUS.

5.3 CedyeHHE CHUIOBBIX IMpOBOAOB AOJI2)KHO COOTBE€TCTBOBATDL TOKY HAI'PY3KH.

54 llenu A/ moJayd CHUTHAJIOB YIpaBJieHUS CJleAyeT BbIMOJHATb BUTBIMU IapaMH
NpOBOJOB cedyeHHeM He MeHee 0,22 MMZ ¢ HeNmoCpeACTBEHHBIM HMX MNOJKJKYEHUEM K
YIPaBJISIIOUAM KJIEMMaM JJis1 KaKA0r0 CUTHasIa OTAEeJIbHO.

5.5 Ilpy MoHTaxke NpPOBOJOB HEOOXOAMMO OOECHeYUTb HX HaAAEXHbIA KOHTAKT C
KJI€eMMHHUKOM peryJsTopa, [Js 4Yero peKOMeHJyeTCs WX KOHI[bl THIATeJbHO 3a4YUCTUTh U
06JIyIUTb UK ONPEccOBaTh B CTAHTAPTHble HAKOHEYHUKH, TUJIb3bl, KJIeMMbl. [lofcoenHeHne
IPOBO/IOB OCYLI€CTBJISIETCS 110J] BUHT.

5.4 He ponyckaeTcs NpoOKJaJKa JHUHUHN YNPaBJAAKIIUX CHTHAJOB B OJHOM XXIyTe C
CUJIOBBIMH NIPOBOJIaMH, CO3JA0ILMMH BBICOKOYACTOTHbBIE UJIM UMITYJIbCHbIE IOMEXH.

5.5 TloakaoyeHWe BHEWIHUX Ienedl K YCTPOUCTBY NPOU3BOAUTCSA MO CXeEMaw,
npuBeeHHbIM B [IpuioxeHuu A.
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5.6 [Ipu BbINOJIHEHUHU MOHTAXXHBIX pab0T HEOOXOJUMO NPUMEHSATh TOJIBKO CTaHJAAPTHBIN
MCIIPAaBHBIA UHCTPYMEHT.

6. IlepBoe BK/IIOUEHM .

6.1 [lepes nepBbIM BK/IIOYEHHEM HEOOXOAUMO BBINOJHUTD CJEeAYIOLUIUE NEUCTBUA:

A) mpou3BecTH MOJKJIIYEeHHEe MO cxeMe 1, yKa3aHHOW B MPHUJIOXKEHUH A, IPU 3TOM B
KavyeCTBe TECTOBOU Harpy3Kd PeKOMeHJYeTCs MOAKIYUTD JIAMIbl HAKaJWBAHUS MOIIHOCTbIO
100-150 BT;

be3 mnoak/a04YeHHOW HArpysKd HEBO3MOXXHO CZieJlaTb BbIBOJ O MPAaBUJIbHOM WU
HelpaBUJIbHOU paboTe peryJsTopa.

B)y6eauTbcs B MPaBUJIBHOCTU NMOJKJHYEHHS BHEIIHUX Liened MUTAHUsS W yIpaBJeHUs,
3a3eMJIeHHs], OTCYTCTBUM KOPOTKOI'0 3aMbIKaHHsI HA BbIXO/IE;

B) momaTh HampspKeHHe HA PEryJisiTop, MPU 3TOM BCe CBETOJAMObI HA MepeJHed MaHe U
mkada A0HKHbI KpPATKOBPEMEHHO 3aropeThCsl U MOTAaCHYTh, Ha Auciljiee B TeueHUe 10 ceKyH]
JIOJKHA OTOGPA3UThCA HAJMUCh TEKYIIed MOJIeJIM PEeryysTopa U BKJIOYAKTCS BEHTHJISTOPHI
oxJaxaeHus. [lasee Ha Aucniee oTo6pasuTbcsd HaAMUCh ‘[OTOBHOCTH” U TeKyllee 3HAaYEHUE
CUrHaJla 33JlaHusi( HampsKeHUsd WM MOINHOCTH, Hampumep U3=57%, ). 3To o3HayaeT, 4YTO
peryJisiTop roToB K pa6oTe U MPOrpaMMHUPOBAHUIO.

6.2 Tlo ymMo/sl4aHHUIO, PETYJSATOP UMeeT HACTPOUKHU: ynpaBjeHHe pa3zaMU — COBMECTHOE,
nojaya koMaH/ibl “PaboTa” ocyiecTB/IsETCI MECTHO TYMOJIEPOM C JIUIeBOW MaHeJH, BbIXOJHOE
HampspDKeHUe peryaupyeTtcs GasoBbIM MeTOJ[OM, CUTHaJ 33JlaHUS T0JIaeTCs BCTPOEHHBIM
nepeMeHHbIM pe3uctopoM. I[lepeBeguTte TymbGsep “Pabora ¢A” B mnosoxkeHue “Bka” u
IPOKPYTUTE PY4YKy NepeMeHHOro pesucropa “Ymp. A” OoT OJHOro KpalHero IMOJIOXKEHUS [0
Jipyroro. Y6eauTecb MpPW 3TOM, YTO Ha NOAKJHYEHHOW Harpy3ke( JaMmax HaKaJHWBaHUA)
M3MeHSIeTCS HallpsDKeHUe B Ipejiesiax OT HYJIsS [0 IOJIHOT'O CETEBOTO.

7. I[IporpaMmMHupoOBaHUe.
7.1 BXoJ B pexXuM NporpaMMUpPOBaHUS.

[IporpaMMUpoBaHHMe W NPOCMOTP 3HAYEHUH VYCTABOK OCYIIECTBJSETCS B peXxume
“[IporpaMmmupoBaHue”. YToObl BOWTH B 3TOT pPEXHUM, HeoO6XoAuMO B pexume ‘[oToBHOCTB”
KpaTKOBpPEMEHHO HakaTb KHOMKY “Ilporp”, mpu 3TOM Ha JucIljiee KPaTKOBPEMEHHO MOSIBUTCS
Haanuch “[lporpamMmmupoBaHue”, mocje 4Yero B MEPBOM CTPOKE HHAMKATOpPA OTOOpasuTCA
Ha3BaHUe NepBOX QYHKLUHU:

FO ynp. haszamu

[ToBTOpHOE HaxkaTHe KHONKHU “[Iporp” mpuBezieT K BO3BpaTy B pexXuM “'0TOBHOCTB”

7.2 Boib6op GyHKIUM.

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

7.3 [IpocMoOTp ¥ U3MeHeHHe 3HAaYeHUSA QYHKIUH.

Bbi6paB ¢yHKIMIO, 3HauyeHHEe KOTOpOW TpebyeTcsi MNPOCMOTPETb WJIU H3MEHUTb,
KpPaTKOBPEMEHHO HaXKMUTE KHONKY “@”, Ipu 3TOM BO BTOPOM CTPOKEe UHJUKATOpa 0TOOPA3uTCs
TeKylllee 3HaueHHe QyHKIMH, HalpuMep:
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HaXKaTb KHOIMKY

FO ynp. ®aszamu
O - coBmecTHoe

M3MeHUTDh 3HauyeHHe QYHKIIMU MOXKHO, HOXKMMasi KHOMIKH “>" 1 “<”,
i Toro, 4ToO6bl COXPAaHUTb BbIOpAaHHOE 3HAaueHWEe (PYHKLUH, HYKHO KPAaTKOBPEMEHHO

II(D"
)

Ipyd 3TOM Ha [JHUCIIee KPaTKOBPEMEHHO OTOOPa3UTCS HAAIIHUCh

“CoxpaHeHO0”, 4YTO FOBOPHUT 00 YCHENIHOW 3amucyd 3HauyeHUsT QYHKIMU B MaMAThb YCTPOMCTBA.
Jlasiee Ha UHJUKATOpe BHOBb OTOOPA3UTCS Ha3BaHHUE TeKylleld QYHKIMU U CTAHET BO3MOXKHbIM
HaBUTALUA 0 QYHKIUAM.

Eciau ke BbiOpaHHOe 3HaueHHe (QYHKLHUHU COXPAaHATb He TpebyeTcs,

HaXMHUTE€ KHOIIKY

“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 “®”.

7.4 OYyHKUUU U UX 3HAUYEHHS.
[IporpaMmmupyeMbie GYHKIUK PeTyasITOpa epeyrcyieHbl B Tabaune 7.1.

Tab6siuna 7.1 [IporpamMmupyeMblie GYHKLIUU

PdyH- Hagnuceh Ha Onucanue
KA HHAUKATOpeE
®dyukuuu FO-F8 ABAAI0OTCA 06LMMM AJ1s1 BCeX PEXKMMOB
OnpepensieT cnocob ynpaBjeHus da3aMU: COBMECTHOE WJIM pa3fiesibHOe
3HaueHHe Hagnuch [TosicHeHue
FO ynp. dazamu
0 COBMECTHOe CoBMecTHOe ynpaBJieHUe pazamu
1 paszesbHOe PazjiesibHOE ynipaBJieHde ¢pazamu
OmnpegenisieT crmoco6 ymnpaBJeHUs: KoMmaHJa “Pa6Gora” mojaeTcd MeCTHO HJIH
JUCTAHIIMOHHO
3HavyeHue Hagnuch IlosicHeHue
KoMania “PaboTa” nojaetcs nepeBoioM pyKOSITKU
F1 croco6 yrmp. 0 TyM6.1ep A " i A p i A . py
TyMm6Jepa “PaboTa” B nosioxkeHue “Bka
Komana “Pa6oTa” mojjaeTcs myTeM 3aMbIKaHHUs KJIEMM
1 JYCTAHIMOHHO o
6 1 7 K1eMMHO# K0JI0JKH X1 MJIaThkl yOpaBJeHUs
2 modbus KoMmanjia “PaboTa” nojaetcs no untepodeiicy RS-485
OnpefesisieT CUTHaJ yIpaBJeHUs] BBIXOIHBIM HaNpsi2KeHUeM
3HaueHUe Hagnucoh [TosicHeHue
CurHas 3ajaHUs] U3MEHSAETCS HAXKaTHEeM KHOMOK “>”" U
ll<"
0 KHOIIKH wn
HaxkaTue “>” yBesIMYMBAeT BbIXO/[HOE HATIPSIXKEHUE
HaxkaTue “<” yMeHbIIaeT BbIXOJHOE HAMPsXKEHHE
CurHan 3afaHusd U3MEHAEeTCd TMOBOPOTOM pPYYKHU
NepeMeHHOTO Pe3UCTOpPa, pa3MelleHHOr0 Ha JIMLEBOM
1 BCTP.PE3UCTOP | MaHEJHU. [Tosio>keHUE “Mun” COOTBETCTBYET
F2 CUTHaJ ymp. o « »
MUHUMaJbHON BeJIMYUHE 33/laHUs, ToJ0XKeHUe “Makc
— MaKCMMaJIbHOY BeJINYMHE 3a/JlaHus.
CurHasn 3a/ilaHus NMOJaeTcsd BHEIIHUM HanpsikeHueM 0-
2 0.10B
10 B
3 0.20 MA CurHaJ 3ailaHud nojilaeTcsd TOKOM ynpanJjeHus 0-20 MA
4 4.20 MA CurHaJ 3alaHud N0JlaeTcs TOKOM ynpaJieHus 4-20 MA
BHELW CurHan 3aZjlaHug MOJAeTCd BHEIIHHWM IepeMeHHbIM
5 e3I/ICT(.) pPe3UCTOpPOM. PekomeHzayemoe 3Ha4YeHUe
p P CONpPOTUBJIeHHUS 3TOro peaucrtopa 1..10 kOm
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6

| modbus

| CurHaJsi 3a/ilaHusi nojlaetcs no untepdeiicy RS-485

OnpezensieT NOBeJieHUE PETYJIATOPA MOC/e MPONAXKH HANPSIKEHUS CUJIOBOM CETH UM
BCIIOMOTaTeJIbHOTO HaNpsKeHus B pexkuMe “PadoTa”

3HavyeHue Hapnuce [TosicHeHue
Eciu mpoBas HanpspKeHUs JJUJCA MeHee 2 CeK -
BBIXO/IHOE HaNpsDKEHUE CKAayKOM BO3BpalllaeTcs Ha

0 BKJIIOUEHO NpeXHUU yPOBEHb.

Eciyv mpoBan HamnpspkeHus JJidics 6ojiee 2 cek -

F3 aBT.BKJI. NPOUCXOJUT aBTOMATUYECKOE IOBTOPHOE BKJIYEHHUE.
Ecin mpoBas HanpspKeHUs JJUJCA MeHee 2 CeK -
BBIXOJIHOE HaNpsDKEHHE CKAayKOM BO3BpalllaeTcs Ha
NpEeXXHUU ypOBEHb.

1 oTkiovyeHo | Eciu npoBan HanpsbkeHus Ajuicad Gojiee 2 cek -
aBTOMaTUYECKUN Mepe3anycK He MPOUCXOJUT; YTOObI
nepedTu B pexkuM ‘Pa6oTa” HY)XHO MOAaTb KOMaHAY
“Cton”, mocJjie 4yero noJiaTb BHOBb KoMaHAy “Pa6ora”

OnpefesisieT ycja0BHe cpabaThlBaHUS 1-ro MPOrpaMMUPYEMOro peJjie
3HaueHHe Hapnuce [TosicHeHue
0 OTKJIIOYeHO | Pejie HeaKTHBHO BO BCEX peKUMax paboThl
1 CUTHAJ CpabaTpIBaHUE peJie IPOUCXOAHUT MPU MEPEXOJE B PEKUM
F4 1-e pene '0OTOB “T'oToBHOCTB”
2 CUTHAJ CpabaTbiBaHUE peJie IPOUCXOAUT MIPU NePeX0/ie B PEXUM
PABOTA “Pabora”
3 CUTHAJ CpabaTpIBaHUeE peJie IPOUCXOAUT MPU MEPEXOJE B PEKUM
ABAPHUA “ABapus”
OnpefesisieT yc0BHe cpabaThIBaHUS 2-T'0 IPOTPAaMMUPYEMOrO peJie
3HaueHHe Hapmnucek [TosicHeHue
0 OTKJIIOUeHO | Pesie HeakTHMBHO BO BCeX pexuMax paboThl
1 CUTHAJ CpabaTpIBaHUeE peJie IPOUCXOAHUT MPU MEPEXOJE B PEKUM
F5 2-e pene '0OTOB “T'oToBHOCTB”
2 CUTHAJ CpabaTbiBaHME peJie IPOUCXOAUT MPU NePeX0/ie B PEXUM
PABOTA “Pabora”
3 CUTHAJ CpabaTbiBaHUE peJie IPOUCXOAUT MIPU NePeX0/ie B PEXUM
ABAPHUA “ABapus”
OnpefensieT yca0BUe cpabaTbhiBaHUs 3-T0 MPOrPaMMHUPYEMOTO peJie
3HaueHHe Hapnucek [TosicheHue
0 OTKJIIOYeHO | Pesie HeakTHMBHO BO BCeX pexuMax paboThl
1 CUTHAJ CpabaTbiBaHUE peJie IPOUCXOAUT MPU NepeX0/ie B PEXUM
F6 3-e pesne '0OTOB “T'oToBHOCTB”
2 CUTHAJ CpabaTpIBaHUE peJie IPOUCXOAHUT MPU MEPEXOJE B PEKUM
PABOTA “Pabora”
3 CUTHAJ CpabaTbiBaHME peJie IPOUCXOAUT MPU NEePeX0/ie B PEXUM
ABAPHUA “ABapus”
OnpepenisieT MeTO/, pery/IMpPOBaHUs BbIXOAHOTO HANPSAKEHUS
3HaueHHe Hapnucek [TosicHeHue
F7 METOJ, per. " =
0 da3oBbIf ®a30BbIl MeTO/| pETYJIUPOBAHUS
1 np.nepuos, | MeTon peryjinpoBaHUsi IPONYCKOM NEPUOOB
3ajaeTcq XapaKTep Harpy3Ky — aKTUBHasl UJIM aKTUBHO-UHAYKTHUBHAs.
3HavyeHue Hapgnuce ITosicHeHue
0 aKTHUBHasi AkTtuBHas Harpyska( cos ¢u >0,9)
F8 Harpyska 1 aKTUBHO-UH/I. | aKTUBHO-UH/I[yKTUBHAs. PeKoMeH/lyeTcsl HCINOJIb30BaTh
JUis Harpy3ku ¢ cos ¢u<0,8 nmpu $a3oBoM ynpaBieHUH(
F7=0) wu pgna Harpysk, I[OAKJIYEHHOW 4epe3
TpaHchopMaTop, NOpHU yIOpaBJeHUH TNPONYCKOM
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| | nepuogos( F7=1)

dyukuuu F11-F28 geiicTByIOT Npu cOBMecTHOM ynpasjieHuu ¢pasamu( ynknus F0=0)
dyukuuu F11-F22 peidcTBYIOT npu ¢pa3zoBoM MeToe peryaupoBanusi( yuknusa F7=0)

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

F11 IJIaBH. YCK
Y ¢yHkuuu oT 0 1o 25 cek c marom 0,1 cek
BpeMsa n1aBHOrO CHWXKEHHUS HaANpHKeHWsA A0 MUHUMaJbHOTO 3HaveHUA. /luamasoH
F12 IIJIABH. BBIKJL. N
3HaveHUH PpyHKIuM ot 0 1o 25 cek c marom 0,1 cek
OmnpepesisieT 3aKOH U3MEHEHUS BbIXOJHBIX HANPDKEHUSA U MOIIHOCTU B 3aBUCHMOCTHU
OT yOpaBJISIOIEro cUrHasa(mpu ycJ0BUU, UTO HaNpsHKEHUE CETH CUHYCOWJAAJIBHO, a
Harpyska JIMHelHa)
3HavyeHHe Hagnuch [TosicHeHue
F14 | per. BeanuuHa
0 U BrixofHOe HampshpkeHue MpsMO NPONOPLHUOHAJBHO
CUTHaJy yIpaBJieHUs
1 p BbIXo/1Hasi MOIIHOCTb NPSAIMO NMPOMOPIMOHATBHO CUTHATY
ynpaBJieHUs
MuHuMasbHOE 3HaYeHHe CUTHaJa 3aAaHus B %. /luanaszoH 3HavyeHUN GyHKuuu ot 0%
F15 | HmxH.IIpenmen 0 o
710 100%, Ho He 6oJiee 3HaueHUs1 dyHknuu F16. JuckpetHocTs 0,1%
MakcuMasibHOe 3HaueHHe CUTHaJla 3aaHud B %. /lnana3oH 3HaueHUH pyHKuUU oT 0%
F16 Bepx. npeje o o
10 100%, Ho He MeHee 3HaYeHUs yHkuuu F15. JuckpetrHoctb 0,1%
YnpaBieHue TOKOM Harpy3kd. @PyHKLUA BKJIKYAET WM OTKJIKYAeT PeXUM
OTpaHUYeHHs TOKA WM CTAOUJIM3AIMK TOKA.
3HayeHHe Hagnucek [TosicHeHue
F17 pexum 0 OTKIL PexxuMbl OrpaHuW4YeHUss WJIM CTaOWJIM3ALUK  TOKa
] OTKJIIOYEHBDI
1 orpaHuyeHve | Bx/roueH peXXUM orpaHUYeHUs TOKA
2 cTtabuausauus | BkaodyeH pexuM cTabuan3alnuu ToOKa

dyuknusa F18 peiicrByroT npu ¢da3zoBoM mertoge peryanpoBaHusa( ¢yHkuua F7=0) npu coBMeCcTHOM Hu
pa3je/ibHOM ynpaBjieHuHu paszamMu

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

0 MeanenHas | MejaJjieHHas cTabu/uM3alys, BbICOKasi TOYHOCTb
F18 | cra6unmsamus 1 cpefHss CpenHss cTabuau3anus, cpefiHsisl TOUYHOCTb
2 6bIcTpas BricTpas cTabu/au3sanusi, HU3Kas TOYHOCTb
3 6 Kas BricTpasgs mnpu O6OJBLIMX OTKJIOHEHUSAX OT YCTaBKH,
MeJiJIeHHas IpY MaJIbIX OTK/JIOHEHUSAX
F21 u. npeen | OnpepensieT MUHMMaJIbHOE 3HAY€HMe TOKA B Harpy3Ke B pexXMMe CTabU/IM3al MM TOKa.
3HaueHUe QYHKIIMY He MOXKET NPEBbICUTh 3HaYeHUe yHKIUU F22
OnpefenseT MakCMMa/lbHOe 3HaYeHUe TOKAa B Harpyske B pe)kMMe OTpaHHUYeHHsI TOKa
F22 B. ipege | WM CTabuIM3alyUd ToKa. 3HauyeHUe QYHKLMU He MOXKeT NpPeBbICUTb HOMHUHAJbHBIN

TOK PETyJSATOpa U HE MOXET ObITh MeHblIe 3HaueHus1 yHKiuu F21

®yukuuu F26-F28 neliCTBYIOT IpU peryJMpoBaHUusA METO0M nponycka nepuogoB( ynknus F7=1)

OnpepesnsieT BpeMsi OZJHOTO LIMKJIA PETyJIMpOBaHUs. /luana3oH 3Ha4ueHU GyHKIMUH OT 1

F26 HKJI. per.
I p 1o 10 cek c marom 1 cek
F27 | mwkmnpesen MuHMMasbHOE 3HaYeHHe CUTHaa 3aJaHus B %. /luanaszoH 3HavyeHud oyHKnuu ot 0%
TP Z10 100%, HO He GoJsiee 3HaYeHus1 yHkuuu F28. luckpetnocts 0,5%
28 Bepx.Ipesien MakcuMasnibHOe 3HaUeHHe cUTHasia 33/1aHus B %. /luana3oH 3HaueHUu pyHkunu ot 0%

710 100%, Ho He MeHee 3HaueHus GyHKUMU F27. JluckpetHoctb 0,5%

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

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

®yukuuu F31-F36 aeiicTBYIOT Ipu ¢a30BOM MeToJe AJis KaHaJ1a peryjupoBanua A( pyukuus F7=0)

F31

1. mycK A

BpeMs myiaBHOro BbIXOJ|a HaNpsDKEHUs] Ha 33/laHHbIM ypoBeHb. /lMana3oH 3HaYeHUH
¢yHkuuu oT 0 1o 25 cek c marom 0,1 cek

F32

ILJI. BBIKJI. A

BpeMsi maBHOTO CHWKEHHs HAIpsHKEHUs 10 MUHUMa/IbHOrO 3HavyeHWs. /luamasoH
3HayeHUH PpyHKIuM oT 0 1o 25 cek c marom 0,1 cek
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OnpejnesnifieT 3aKOH U3MeHEHUST BBIXOJIHBIX HAMPS)KEHUSA U MOIIHOCTU B 3aBUCUMOCTHU
OT ympaBJisiouiero curuaia(npu ycaoBUM, YTO HANPSKEHHWE CeTH CHUHYCOW/JATBHO, a
Harpyska JIMHelHa)

F34 | per. penmd, bA 3HayeHHe Hagnuchb [TosicHeHUe
0 U BrixofgHOoe HampspkeHHe MpPsIMO NPONOPLMOHAJBHO
CUTHaJly yIpaBJieHUsl
1 p BeixoAHas MOLHOCTb NPSIMO NPONOPLHOHAIBHO CUTHATY
yIpaBJieHUs
MuHMMasbHOEe 3HaYeHUe CUrHasa 3ajaHus B %. /luanasoH 3HayeHud pyHkuuu ot 0%
F35 | H.mpegen oA
710 100%, Ho He 6oJiee 3HaueHUs1 yukiuu F36. JuckpetrHocts 0,1%
F36 | B mpegen bA MakcrMasnbHOe 3HaYeHue CUrHaja 3aZaHud B %. [luana3oH 3HayeHUd GyHKLUU oT 0%
J0 100%, Ho He MeHee 3HaYeHUs yHkuuu F35. JuckpetrHoctb 0,1%
YnpaBsieHWe TOKOM Harpy3kd. OyHKLMA BKJAKOYaeT WM OTKAKYAaeT pPeXUM
OTpaHHYeHHs TOKA WU CTabU/IM3allMK TOKa.
3HayeHHe Hagnucek [TosicHeHue
F37 pexuM QA 0 OTIL PexxuMbl  OorpaHMYeHUs] HWJIM CTaOWIM3aLMM  TOKa
OTKJIIOYEHBI
1 orpaHuyeHue | BKJIIOYeH peXUM OorpaHUYeHHUs TOKa
2 cTabuausauus | BkiatoyeH pexxuM cTabuau3aluu ToKa
F41 | m npegen bA OnpefenseT MUHMMa/bHOE 3HaYyeHUe TOKa B Harpy3Ke B pexUMe CTabUIM3aLuu TOKa.
3HavyeHHe QYHKLUU He MOXKeT PeBbICUTh 3HaYeHue QyHKIuU F42
OnpegensdeT MakCMMa/lbHOe 3HaYeHUe TOKA B HAarpy3Ke B pe)XMMe OTPaHUYeHUs TOKa
F42 | B.npenenl A | unu crabunuszanuu Toka. 3HaueHUe QYHKIMU He MOXET MPEeBbICUTbh HOMHUHAJbHbBIN

TOK pPeryJisiTopa U He MOXeT ObITh MeHbllle 3HaueHUs1 QyHKuUMU F41

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

KaHaJIa peryJimpoBaHus A

OnpepnensieT BpeMsl OHOTO [[MKJIA peryJiupoBaHus. /luana3oH 3Ha4eHU GyHKIUHU OoT 1

F46 MK per. GA 1o 10 cek c marom 1 cex
F47 H. ipesen bA MuyHUMa/lbHOE 3HaUYeHUE CUTHaJIA 33/iaHus B %. /luanasoHn 3HayeHuil pyukuuu ot 0%
J10 100%, Ho He 6oJsiee 3HaYeHus1 yHKuH F48. luckpetnocts 0,5%
F48 | B.mpesen bA MakcuMasnibHOe 3HaUeHHe cUTrHasia 331aHus B %. /luana3oH 3HaueHUu pyHkunu ot 0%
710 100%, Ho He MeHee 3HaueHus GyHKIMU F47. [luckpetHoctb 0,5%
dyuknuu F51-F68 pelicTBuTe/IbHBI AJI1 KaHaJIa peryJiupoBaHus B

dyuknuu F51-F56 aeicTBYIOT ipu ¢a30BOM MeTo/e AJisl KaHaJ1a peryaupoBanusa B( yuknusa F7=0)

F51

1. myck ¢B

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

F52

1. BBIKJI. OB

BpeMsi IJIaBHOTO CHWMKEHUSI HANpPsDKEHUs [0 MUHUMAJbHOrO 3HaueHMs. /luama3oH
3HayeHUd PpyHkiuu ot 0 1o 25 cek c marom 0,1 cek

F54

per. Besind. B

OnpezesnsieT 3aKOH U3MEHEHUsI BbIXOJHBIX HAPSXKEHUS] U MOLIHOCTH B 3aBUCHUMOCTHU
OT yNpaBJISIOILEr0 CUTHaJMA(MpU YCJIOBUM, YTO HANpPSXKeHHE CeTH CHHYCOWJAJbHO, a
Harpyska JInHelHa)

3HayeHHe Hagnuchb [TosicHeHuUe

BbixoiHOE HamNpshKeHWe MPSIMO
CUTHaJy yIpaBJEeHHUsI

0 U MPpONOPUHUOHAJIbHO

BbIx0oHast MOIHOCTb NPSAMO NPONOPIMOHAIBHO CUTHATY
yIpaBJieHUsI

1 P

F55

H. npejiena ¢B

MuyHMMa/lbHOE 3HaUeHUe CUTHaJA 33/iaHus B %. [luanasoH 3HayeHuil pyukuuu ot 0%
710 100%, HO He 6oJiee 3HaUYeHUsA GyHKIUK F56. [luckpetrHocTs 0,1%

F56

B. mpesen B

MakcuMa/ibHOe 3HaYeHHe CUrHaJia 3aJaHus B %. /luana3oH 3HavyeHu# ¢yHKOUU ot 0%
710 100%, Ho He MeHee 3HaYeHUs PyHKUMHU F55. JluckpetHoctb 0,1%

F57

pexxum ¢B

YHpaBﬂe}me TOKOM Harpys3KH. (DYHKU,I/IH BK/IlOHYaeT HJIM OTKJ/IKOYAdeT pPEeXHUuM
OrpaHHUYEeHHAd TOKa N CTa6I/IJII/133LlI/II/I TOKa.

3HavyeHHe Hagnucek [losicHeHue

0 OTKJI. PexxrMbl TOKa

OI'PAHHUYEHHUA WU CTa6I/IJII/ISaI_lI/II/I
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OTKJIIOYEHbI
1 orpaHuyeHue | BKJIIOUEH peXUM OrpaHUYeHHUs TOKa
2 cTabuinsanus | BkiaodyeH pe)XXuM cTabU/IN3allMy TOKA

OHpe,Z[EJIHeT MHWHHMaJIbHOE 3HAYE€HHWE TOKA B HAIPY3Ke B peKHMe CTa6I/IJ'[I/I3aI_[I/II/I TOKa.

F61 | H.npepenl ¢B
pen ¢ 3HaueHUe QYHKIIMY He MOXKET NPEeBbICUTh 3HaYeHUe QyHKIUU F62
OnpefenseT MakCMMa/lbHOe 3HaYeHUe TOKAa B Harpy3ke B pe)kMMe OTpaHHYeHHsI TOKa
F62 | B.npenenl B | mau crabuiausanuu Toka. 3HadyeHHe QYHKIMM He MOXKeT NpPEeBBICUTb HOMHHAJIbHBIN

TOK PEryJATOpa U HE MOXET ObITh MeHblIe 3HaueHus1 yHKiuu F61

dynkuuu F66-F68 ne

VCTBYKOT NIPH peryJIMpoOBaHUs METOAOM nponycka nepuoaos( ¢yukuua F7=1) gasa
KaHaJia peryjupoBanus B

OnpepesnsieT BpeMsi OZJHOTO LIMKJIA PEryJIMpOBaHUs. /lnana3oH 3HaueHUd GyHKIMUH OT 1

F66 | uuka. per. B 10 10 cek c marom 1 cek
F67 | w.mpesen dB MuHMMasbHOE 3HaYeHHe CUTHaJa 3aJaHus B %. /luanasoH 3HayeHud GyHKnuu ot 0%
710 100%, Ho He 6oJiee 3HaueHUs1 pyHkiuu F68. luckpetHocTh 0,5%
F68 B. ipesien B MakcuMasibHOe 3HaUYeHUe CMrHasla 3a/jaHus B %. /luana3oH 3HayeHui ¢pyHkuuu ot 0%
10 100%, Ho He MeHee 3HaYeHUs yHkuuu F67. JuckpetHocTb 0,5%
dynkuuu F71-F88 peiicTBUTE/IbHBI AJI1 KaHAJIA peryjarupoBaHus C

®yukuuu F71-F76 aeiicTBYIOT Ipu ¢a30BOM MeToJe AJisl 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 HAIpshHKEHWS 10 MHHUMa/IbHOrO 3HavyeHWs. /luamasoH
3HaveHUH PpyHKIuM ot 0 1o 25 cek c marom 0,1 cek

F74

OnpefensieT 3aKOH M3MEHEHUST BbIXO/[HbIX HAMPSXKEHUSI U MOILIHOCTA B 3aBUCUMOCTHU
OT yIpaBJsAOLIEro curHaja(rnpu ycJOBHUM, UTO HANpPsDKeHHWe CeTH CUHYCOUJAIBHO, a
Harpyska JIMHelHa)

3HavyeHHe Hagnuch [losicHeHue

per. Besnd. $C

BbixogHOE HampspkeHHWe NPSAMO
CUTHAJIy yIpaBJIeHus

0 U MMpOoNnMoOpurOHAJIbBHO

BbixoiHast MOITHOCTH MPSIMO MPONOPLIMOHAIBHO CUTHATY
yHpaBJIeHHUsI

1 P

F75

H. npegena ¢pC

MuyHMMa/bHOE 3HaYeHHe CUTrHasa 33JaHud B %. /lnanasoH 3HadeHud GyHKuu ot 0%
710 100%, Ho He 6oJiee 3HaueHUs1 dyHknuu F76. JuckpetrHocTs 0,1%

F76

B. ipejien ¢pC

MakcuMasibHOe 3HaUYeHUe CMrHasla 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/JIIOYa€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 TOKa

OTKJIIOYE€HBbI

0 OTKJL

1 OI'PaHHUYECHHE BruitoueH PEXHM OTPAHHUYEHHUA TOKA

2 cTabuynzanus | BkioyeH pe)XXUM CTaOUJ/IM3allMy TOKA

F81

H. ipefe [ ¢C

OnpefenseT MUHMMa/lbHOE 3HaYyeHUe TOKA B Harpy3Ke B pexUMe CTabUIM3aLUu TOKa.
3HaueHUe QYHKIIMY He MOXKET NPEBbICUTh 3HaYeHUe QyHKIuU F82

F82

B. mpegen I ¢C

OHpeﬂeJIHET MaKCUMaJIbHO€ 3HAa4Y€HHE TOKA B HAlPy3Ke B pEXXHMMeE OrpaHUYI€HUA TOKaA
HNJIN CTa6I/IJII/ISaLII/II/I TOKa. 3HaYeHHe d)YHKI_U/II/I HE MOXET MPEBbICHUTDL HOMMHaJIbHbIN

TOK peryJisiTopa U He MOXeT ObITh MeHbllle 3HaueHus1 QyHKuuu F81

®ynknuu F86-F88 neiCTBYIOT IpHU peryaMpoBaHUus METOA0M nponycka nepuoaoB( ynkuus F7=1) aisa

KaHaJia peryjupoBaHus C

OnpepessieT BpeMsl OHOTO LIMKJIA PeryJIMpoBaHus. /luanasoH 3HaueHUH GyHKIMH OT 1
F86 | mukJ. per. $pC

1o 10 cek c marom 1 cek

MuHMMasbHOEe 3HaYeHUe CUrHasja 3ajaHus B %. /luanasoH 3HayeHud pyHkuuu ot 0%
F87 | H.mpegen ¢C 0 o

710 100%, Ho He 6oJiee 3HaueHus1 yukiuu F88. luckperHocTs 0,5%
g8 B. pesies C MakcuMasibHOe 3HaueHHe CUTHaJla 3aaHud B %. /lnana3oH 3HaueHUH pyHKuUU oT 0%

- 11P J10 100%, Ho He MeHee 3HaYeHUs yHkuuu F87. JuckpetrHoctb 0,5%
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CDYHKL[I/IH BKJ/IIOYaeT HWJIMW OTK/II4YaeT TeCTHUPOBAaHHE HaA Ha/JlW4YHe HArpy3Ku HU
BHYTPE€HHEE KOPOTKO€ 3aMbIKdHHWE THUPHUCTOPOB

F91 KOHTPOIH 3HadeHUe Hagnuce [TosicHeHue
Harp
0 BKJIlOUEHA 3amuTa BKJKYEeHa
1 OTKJIFOYEHA 3aniyTa OTKJKY€eHa
@yHKIIMA BKJIKYAET UK OTKJIYAeT KOHTPOJIb OTCYTCTBUS UM “cavnaHus paz”
3HayeHHe Hagnucek [TosicheHue
F92 | KoHTpoJb pa3
0 BKJIlOUEHA 3amuTa BKJIYEeHa
1 OTKJIOYeHa | 3alyTa OTKJIKYeHa
@OyHKIMA BK/IOYAeT WM OTKJIYAeT 3alUTy OT HECUMMETPUU TOKOB HarpysKwu.
HeakTHBHa npu pa3/ieJIbHOM yIipaBJeHuU pa3zaMu
3HayeHHe Hagnucek [TosicheHue
3amuTa 0 15% 3amuTa cpabaThIBaeT NMPH HECUMMETPHU TOKOB Ha 15%
F93
HECUM. 1 25% 3amuTa cpabaThIBaeT NMPH HECUMMETPHHU TOKOB Ha 25%
2 35% 3amuTa cpabaThIBaeT NMPU HECUMMETPHUU TOKOB Ha 35%
3 50 % 3auuTa cpabaThIBaeT NMPU HECUMMETPHUU TOKOB Ha 50%
4 OTKJIFOYEHA 3aniyTa OTKJKY€eHa
3anuch B IaMsATh 3aBOACKUX HACTPoeK( 3HAaYeHUH 10 YMOJIYaHUIO)
3HavyeHHe Hagnuch [TosicHeHue
0 HeT 3HaueHUs BcexX MPOrpaMMUpPyeMblx OQYHKIUNA He
HM3MeHsIeTCs
Bce nporpaMMHUpyeMble byHKIMHU NPUHUMAIOT
3aBO/ICKHE 3HaYeHHUs. JTY 3Ha4YEeHUs paBHBI:
OyHKIUSA 3aBojckoe OyHK1UA 3aBojickoe
3Ha4yeHUe 3Ha4YeHUe
FO 0 F46 5 cek
F1 0 F47 0%
F2 1 F48 100%
F3 0 F52 3 cek
F4 1 F54 0
F5 2 F55 0%
F6 3 F56 100%
F7 0 F57 1
F8 0 F61 0
F98 | sasop. Hactp. F11 5 cex F62 oM
F12 3 cek F66 5 cek
1 Ja
F14 0 F67 0%
F15 0% F68 100%
Fl6 100% F71 5 cek
F17 1 F72 3 cek
F18 1 F74 0
F21 0 F75 0%
F22 IHOM F76 100%
F26 5 cek F77 1
F27 0% F81 0
F28 100% F82 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
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F41 0

F98 0

F42 InoMm

F99

U=

F51 5 cek

F100 3

F99

RS-485 agpec OnpegesnsieT ajipec ycTporcTBa B ceTH RS-485, 3HayeHus ot 0 1o 247

F100

OnpepeisieT CKOPOCTb NepeJilauu JaHHBIX 10 ceTH RS-485

3HayeHHe Hagnuchb

1200 6uTt/c

2400 6uT/cC

4800 6uT/c

9600 6uT/C

RS-485 cxop 19200 6uT/c

28800 6uT/c

38400 6uTt/c

57600 6uT/c

RNV |WIN|R O

76800 6uT/C

9 115200 6uTt/c

F102
F103
F104

kI paza A Onpeznensier K03$OULMEHT Nepesjayd MO TOKY MeXJy H3MepeHHbIM 3HayeHHeM
kI ¢pasa B CUTHaJIa C JJaTYMKaA TOKA M NOKAa3aHUsAMH TOKa Ha JIMCILIee B COOTBETCTBYIOILEH da3ze.
kI paza C Ha npeanpusaATUM HU3roTOBHUTeJle OOBIYHO BBICTABJEHO 3HayeHHe O.m3koe K 1,00.

JuamasoH 3HayeHuit ot 0 g0 2,50

8. UHAuKanusa JaHHbIX HA JUCILJIee

B Ta6siniie 8.1 npuBeAeHbl OTOOpaXkaeMble Ha IUCIJIee JaHHbIE AJis BCeX PEXXKHUMOB.

Pexxum

OTobpakaeMble JaHHbIE

1-s ctpoka Hagnucek “IT'oToBHOCTB”

['oTOBHOCTDB

2-9 ctpoka BesnnuuHa 3ajawoliero curHajaa, Hanpumep, Us=25%,
P3=45%, I3 =66 A.

[IporpaMmMupoBaHue

1-a crpoka Kog GyHKIMU U ee cOKpallleHHOe Ha3BaHUe, HallpUMep,
F2 - curHax ynp.

2-51 CTpOKa 3Ha4YeHHe PYHKILMHU U KPAaTKOeE MOsiICHEHHE

1-a CTPOKa BesinuunHa 3ald0ETr0 CUT'HaJ1a

Pab6oTa

2-9 ctpoka BesununnHa TokoB mo ¢asam A, B, C u Temnepatypa
paauaTopa, HanpuMep, [a=45 A, [b=47 A, Ic =46 A, Tp=38 C.
OToGpakaeMble Ha AuCIJIee NMapaMeTpbl NMePUOJUUYECKH MEHSITCS.
YTo6bl MpoCMaTpUBaTh TOJbKO OJWH BbIOPAaHHBIA MapaMeTp,
HanpuMep, Tp, Hy»kHO HaxaTb KHomky “®”. IIpu 3ToM B mpaBoM
BEpXHEM YIJy MNOSBUTCS Hajnuch “"®”, 4yTo o3HayaeT ¢UKCALUIO
TeKyllero napamerpa. [lpu 3ToM Ha Aucijiee OyAeT OTOOpaXKaThbCs
TOJIbKO BbIOpaHHbIA mnapameTp. YToO6bl OTMeHUTb QUKCALHUIO
napaMeTpa Hy»KHO NIOBTOPHO HaXKaTb KHOMNKY "®”.

ABapus

KoJ olIMOKU 1 ee Ha3BaHUE

9. Bo3MOKHbIe HEMCIIPABHOCTH U CIIOCOGHI MX YCTPAaHEHUA

Bo3Mo>xHble HEHUCIPABHOCTH U CIIOCOOBI UX YCTPaHEHUS NIpUBeZeHbl B TabvLe 9.1

Tab6sinia 9.1 Bo3aMoKHbIe HEUCTPABHOCTH U CIOCOOBI UX YCTPAHEHHUS

N OmuokKu

Haanuce Ha
WHJUKaTOope

[IosicHeHue

Om1l

HET HAarpy3KH UJIN

Harpy31<a HE IMMOAKJIF0OYE€HAa UJIM KOPOTKO€ 3daMbIKdHHWE BHYTPHU THPHUCTOPA.

K3 Tupucropal Bo3MoO>kHasi npu4YMHaA | JeucTBusa
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Harpyska He mnojk/iao4yeHa WU | Y6eauThbcs B pPaBUJbHOM

NOJKJ/IYEHA HEBEPHO NOAK/JIYEHUH HArPY3KHU

HapymieHue koHTaKTa [IpoBepUTH KOHTaKTHbIE
COeJIMHEHUS; TTPU HEO6XOIUMOCTH
KOHTaKTHbIE MOBEPXHOCTH
3aYMUCTUTh, BUHTOBBIE COEJWHEHUS

INMOATAHYTb

OGpBbIB MPOBOJIOB, OOPBIB BHYTPH
Harpy3ku

[IpoBepUTH L|eJIOCTHOCTh NIPOBOJOB
Y Harpy3KH NyTeM “MPO3BOHKU”

KopoTkoe
THUPHUCTOPA

3aMblKaHHWE€ BHYTpHU

“Ilpo3BOHUTL”  TUPUCTOP  MpH
OTK/IIOUEHHOM HaINpsKEHUU CeTH.
Eciu  Tupucrop “3BoHuTCHa’ -
YCTPOUCTBO HEUCIIPABHO

BHyTpeHHsisi HEUCIIPABHOCTD

OTHnpaBUTb B PEMOHT

YcTpoHCTBO He 0OHAPYKUBAET HANPSKEHUE CETH

Bo3Mo)kHadg NIpU4MvHa JencTBusa
Hanpspkenue Ha perynsatop He | Y6eaAUTbCA B NOJKJI0OUYeHU N
MO/IaHO HanpsiKeHus, MpPaBUJIBHOCTHU
N MOJIKJIIYEeHUS
Om?2 HeT CUJIOBOU ceTH! > >
He BkiloyeH aBToMaTH4YecKuid | Bkaouuts aBTOMaTHUYECKUU
BBIKJIIOYATEJ b BBIKJIIOYATEJIb
C/IMIIKOM HU3KO0e HalpshKeHue Y6enuThcs, 4TO Hanpsi>KeHUe B CETH
6osbiie 190 B
BHyTpeHHsIs HEMCIPaBHOCTh OTnpaBUTh B PEMOHT
Bo BpeMs pabGoThl 6bL1 3apUKCHPOBAH NMPOBaJ] HANPSHKEHUS NMUTAHUS
CUCTEMbl  yNOpaBJieHWs] WM  MpPOBaJ  CUIOBOTO  HaMpsKeHHUs
JUINTEJIbHOCTBIO OoJiee 2-x ceKyH/,. [lanbHelllliee noBeileHUEe PETryasaTopa
Ow3 Hannpp;;:g:“ﬂ' onpefenserca 3HaueHneM o¢yHkuuu F3. Ecim F3=0, To ycTpolicTBO
' aBTOMaTHU4YeCKH Tmepeiger B pexum “l'oToBHOCTh”; ecau F3=1, To
peryjsaTop BoHAeT B pexuM ‘[0TOBHOCTh” mocjie MOJaud KOMaHJbI
“Cton”
TeMnepaTypa oxJaxaatouiero paguaropa gocrura 80 C.
Bo3Mo)kHadg NIpU4MvHa JencTBusa
Heucnpasen BEHTHWJIITOD | Y6equThcs B HCIIPaBHOCTH
OXJIKAEHUS BEHTUWISITOpA
3acopeHbl BEHTUJSALIMOHHBIE | [IpoYuCcTUTH BEHTUJISIIIUOHHbIE
YKaJIl03U »KaJIl031 OT MbLJIM U Mycopa
Ow4 neperpen!
PerysnsTop pa3MemeH B IJOXO | Y6eAUTbCcsd, 4YTO  TeMIlepaTypa
BEHTWIHMPYEMOM WM KApPKOM | OKpY>Kalollero BO3/1yXa He
MecTe npesbimaer 40 C.  YcTaHOBHUTH
peryaaTtop B Apyroe  MecToO,
NPHUMEHUTh BHEIIHUHU 06/1yB
BHYTpeHHsIsl HEUCIPABHOCTh OTnpaBUTh B PEMOHT
[lnatet A2 u A5 He o6MeHUBatTcA | [[pouucTUTh MEXILJIaTHbIEe
HET CBSI3U MEX/Y
Omb taTamul ZpyT C APYTOM JJaHHBIMU pa3beMBI, ecJid OIIUOKA HE UCYE3aET
— OTIIPaBUTh B PEMOHT
Harpyska He mnoAk/aw4eHa WM | Y6eAUTbCS B IPABUJIbHOM
MOJIKJIDYeHA HEBEPHO MOJIKJIIDUEHUHN HAarPYy3KHU
HapyiieHre KOHTaKTa [IpoBepUTH KOHTAKTHBIE
ow6 HeCUMMeTpHUS COeJIJMHEHUS; IPU HEOOXOJUMOCTH
TOKOB! KOHTAaKTHbIEe IOBEPXHOCTHU

3a4YUCTHUTb, BUHTOBbIE COeAHNHEHHUA
MNOATAHYTb

O6pBbIB MPOBOJIOB, 0OPBIB BHYTPH

HpOBepI/ITb HEeJIOCTHOCTb IPOBOJOB
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Harpysku

Y Harpy3KH NyTeM “NPO3BOHKU”

CuIbHBIA Jycb6asiaHc
CONPOTHBJIEHUH HAarpy3Ku

[ToMepUThL COMPOTUBJIEHUS
Harpy3ox

CuyibHBIN guc6asale a3

OTKJIIOYUTD 3dlIHUTY

BHyTpeHHss1 HEUCIIPABHOCTD

OTKJIIOUUTD 3alllUTy UJIH
OTIIPABHUTb B PEMOHT

KopoTkoe 3aMbIkaHHe Ha BBIXOJE
perysasitTopa

[Ip03BOHUTB BBIXO/| PETYJ/IATOPA Ha
HaM4ue MeX($a3zHOTO KOPOTKOT0
3aMbIKaHHWS U 3aMbIKaHUS Ha
3eMJIIO

om?7 KopoTkoe CivumkoM  GoJibliiMe  MYCKOBbIE | YBeJUUYbTE BPEMs MJIABHOTO MyCKa,
3aMbIKaHue! TOKH YMEHBIINTE BbIXOJHOE
HanpsKeHYe, BKIKYUTE PEXUM
OTrpaHUYeHHUs TOKa
C6o# HacTpoek cpabaTbiBaHus K3 | CBA3aTbCs € MPOU3BOAUTEJIEM
BHYTpeHHsIs1 HEUCIIPABHOCTh OTnpaBUTh B PEMOHT
3HaueHHUe TOKA Harpy3KHu | YMeHbIIUTb BbIXOZHOE
MpeBbIIAET HOMUHAJIbHBIA TOK | HANPSP)KEHHUE PETYJIATOPa;
ow10 Meperpyska perysstopa B TeYeHHe | BKJIIOYUTh PEKHUM OTpaHUYEHUS

AJINTEJIbHOTO BpPEMEHU

TOKA; YBEJUYUTb COMMPOTUBJIEHHUE
Harpy3Ku

BHyTpeHHsisl HEUCIPABHOCTD

OTHnpaBUTb B PEMOHT

HeT omu60ok

PerysisiTop He BocnpMHUMaeT KoMaHAay “Pa6ora”

Bo3MoxkKHas NpUYHvHa

JencrBus

Komanga “Pabora” He mocTymaer
Ha PeryJsiTop

[IpoBepUTh NMOCTyINJIEHHE KOMaH/bI
pab6oTa Ha KOHTAKTaX KJeMMHHKa
yIpaBJIeHUS; y6eAUTbCs B
HMCNIPAaBHOCTHU TyM6JiepoB “Pa6ota”

HeBepHo 3amporpaMMHpOBaHa
éyuknusa F1 - BbeIGop cmoco6a
1o/Iauyy KOMaH/ibl

[IpocMoTpeTh 3HaueHHe (QYHKLUHU
F1; npu Heo6X0JUMOCTH U3MEHUTH
ee 3HAYEHHUe.

BHyTpeHHsisi HEUCIPABHOCTD

OTHnpaBUTb B PEMOHT

HeT omin60ok

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

Bo3mo)kHadg NIpU4vHa JencTBusa
HeucnpaBHOCTB nenei | [IpoBeputsb 11eJIOCTHOCTD U
yOpaBJieHUs1 WM UX HEBEPHOE | MPaBUJIbHOCTh MO/IKJIFOUEHUS

MNOAKJIIOYEHHE

nenel ynpaBJieHUs

HeBepHO ycTaHOBJIEHO 3HAa4YeHHE
¢yuknuu F2 - BbIGOp HMCTOYHHKA
3a/Ial0lero CUrHasa

[IpocMoTpeTh 3HaueHHe (QYHKLUHU
F2; npu Heo6X0JUMOCTH U3MEHUTH
ee 3HAYEeHHUe.

HeI/ICHpaBHOCTb KHOIIOK UJIn
BCTPOEHHOTI'O MNOTEeHInOMETPA,
BHYTPEHHAA HEUCIIPABHOCTb

OTnpaBUTb B PEMOHT

HeTt omin6ok

PeryisiTop mnepexoguT B pPEXUM

“PaboTa”, cuUrHaa ynpaBJeHUs

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

HallpAd>XeHHAd HEeT

Bo3MoxKHas NpUYHvHa

JencrBus

HewncnpaBHBI THPUCTOPEI

[IpoBepuUTH
THPUCTOPOB

HCIIPABHOCTDb

BHyTpeHHsisl HEUCIPABHOCTD

OTHnpaBUTb B PEMOHT

HeT omin60ok

[Ipu paboTe peryJsaTopa BeikjawyaeTcs aBroMaTt QF1

Bo3MoxKHas NpUYHvHa

JencTBusa

CJIMIIKOM GO0JIbIIOHN TOK Harpy3KH

Y6eauTech, 4YTO TOK HArpysku He
NpEeBBbINIAET HOMHWHAJBHBIA  TOK
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JJAHHOU MOJIeJIU peryJisiTopa.

CiuiikoM 60JIbIION MyCKOBOW TOK
Harpysku

Ecan BO3HHKAKOT 60JIbIIIHE
IMyCKOBbI€ TOKH, YBEJIHUYbTE BpeMA
IIJIaBHOT O IMyCKa, YMEHbUIUTE
Ha4daJIbHO€ 3aJdaHHE  BBIXOAHOTO
HallpA>XeHHA

KOpOTKOE 3dMbIKdHHE HA BbIX0/€

“IIpo3BOHHUTE” BBIXO/, PETYJISATOPA

HEI/ICHpaBHOCTb dBTOMATAa

3aMeHHUTb aBTOMAT

Haxxata  kHomka  “ABapuiiHoe
OTKJIIOYeHue”

OTxaTb KHOIIKY "ABapuiiHoe
OTKJIIOYeHue”

HeT omn6ok

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

Bo3MoxkKHas NpUYHvHa

JencTBus

He nmnopgaHo BcmoMmoraTesibHOE
nutaHue 220 B

BKJIIOYUTB aBTOMaT QF2,
MpPOBEPUTh HaJIW4YUEe HaNpPsHKEHUs
220 B Ha koHTaKTax aBTomMaTta QF2

Haxkata kHomka  “ABapuiiHoe
OTKJIloYeHue”

OT>XaTb KHOIKY

BHyTpeHHsisl HEUCIPABHOCTD

OTHnpaBUTb B PEMOHT

HeT omin60ok

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

Bo3mo)kHadg NIpU4vHa JencTBusa
BcniomoraTesibHOe nuTtaHue | [IpoBepbTe ociuiorpadpom
COAIEP>KUT MHOTO noMex; | HaIMYMe IMOMEX MW TMPOBaJIOB B
MepuoMYecKd B HeEM BO3HHUKAIOT | BCIOMOTaTeJbHOM Hanps>KeHUU.
MpOBaJIbI HanpsikeHusd | [logaTbe BcmoMoraTesibHOe MUTaHUE
BCJIE/ICTBME BKJIIOUEHUSI JAPYroro | OT APYyrod JUHUHU
o6opyoBaHus(

3JIeKTpOJBUTaTesIel, CBapOYHbIX
anmnapaToB)

BHyTpeHHsisl HEUCIPABHOCTD

OTHnpaBUTb B PEMOHT

HeT omn6ok

[lpy momave HaANpsDKEHWs Ha PEryJsITOP Ha Harpyske MPUCYTCTBYET
Hamnpsi>KeHHe, X0Ts KoMaHaa “Pa6oTa” He moJlaHa, PeryJissTOp HaXOIUTCS

B pexkuMe “I'oToBHOCTB”

Bo3MoxHas npu4yvHa

JelicTBusa

KopoTkoe 3aMbikaHHe BHYTpH
TUPUCTOPA

“Ilpo3BOHUTBL” TUPUCTOP

HeBepHoe NOJK/II0YeH e
Harpysku

Y6e,LII/ITCH B [MPpaBUJIbBHOCTH
MOAKJIDYEHHUA HArpy3KHU

BHyTpeHHsisl HEUCIPABHOCTD

OTNnpaBUTb B PEMOHT

10. TexHu4YecKoe 06CayKUBAHUE
10.1 TexHuueckoe OOC/IYKMBaHUE peEryJsiTOpa MPOU3BOJUTCS He pexe OJHOr0 pasa B
IeCTb MecsleB U BK/IKOYaeT B Ceo:
A) KOHTpOJIb KpelJeHus peryasaTopa
B) KOHTpOJIb 3/1IEKTPUYECKUX COeJUHEHUH, TOATSKKa BUHTOBBIX COeIUHEHUH.
B) yzaaneHue nblau v rpasy;
[') KOHTPOJIb KCIIPAaBHOCTH BEHTHUJIATOPOB;
/1) KOHTpPOJIb TeMIIePAaTYpPHOTO peXUMa peryJssTopa.

11 MapkupoBKa peryjsaropa

11.1 Ha kaxkab1i peryJsaTop HaHOCATCS:
A) Ha3BaHMUeE peryyasaTopa;
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B) o6o3HauyeHMe NUTAOLIET0 HANPSKEHUS U YaCTOThI;
B) noTpe6JisieMasi MOLHOCTb;
[') cTeneHb 3a1UTHI KOPIYCa;
/1) 3aBoACKOM HOMeED;
E) rog usrotossieHus.
12 YnakoBKa 6/10Ka
12.1 YnakoBKa peryJissiTopa NIpoM3BOAUTCH B KAPTOHHYIO KOPOOKY U/ iepeBSAHHBIN ALUK.

13 TpaHcnopTUpOBaHHE U XpaHEHUe
13.1 PerysndaTtop XpaHUTb B 3aKpPBITBIX IMOMELIEHUSIX B KapPTOHHBIX KOpPOOKaX WJIH
JlepeBSIHHBIX AIUKAX MPHU CIeAYIOUIUX YCA0OBUSIX:
A) TeMnepaTypa okpy:xarwiero Bosayxa -20..+55 C;
B) oTHOCHUTE/IbHAS BJAXXKHOCTH Bo3/yxa He 6osiee 80 % nmpu TemnepaTtype 35 C.
Bo3ayx B MOMeIlleHUH He JIOJDKEH COJlep’KaThb MbLIM, MAPOB KUCJIOT U IeJI0YeH, a TaKkKe
ra3oB, BbI3bIBAIOIIUX KOPPO3HUIO.

13.2 PeryssiTop B ynmakoBKe TpPaHCIOPTUPOBATh NMpHU TeMmiepaType oT -25 go +55 C u
OTHOCUTEJIbHOM BJIQXXHOCTH Bo3/yxa He 6osiee 95 % npu Temnepatype 35 C.

13.3 TpaHcnopTupOBaHHe [JONyCKaeTCl BCEMHM BHUAAMHU 3aKpPbITOTO TPaHCIOPTA.
TpaHcnopTupoBaHWe  aABUATPAHCIOPTOM  JO/DKHO  TMPOU3BOJUTHCA B OTAIJIMBAaeMbIX
repMeTU3UPOBAHHBIX OTCEKAX.

14 KoMIL/IeKTHOCTb

15 lF'apaHTHUliHBIE 06513aTE/ILCTBA

15.1 TapaHTUUIHBIN CPOK 3KCIJyaTanuu 12 MecsleB CO AHS NPOJaXKH, IPU COOJIIOJAEHUU
N0JIb30BaTeJIeM yCJI0BUH 3KCIJIyaTalluy, TPAHCIIOPTUPOBAHMS, XPaHEHHUA U MOHTaXa.

15.2 B ciy4ae BbIXOJla perysasaTopa U3 CTpPOsl B TedeHHe TapaHTHUHHOIO CpoKa MNpHU
COGJIIOZIEHUN T0JIb30BaTeJleM YCJOBUM 3KCIUIyaTaldM, TPAHCIOPTUPOBAHUSA, XpaHEHUA U
MOHTaKa U3TOTOBUTEJIb 00513yeTCs OCYIeCTBUTD €ro 6eClJIaTHbIA PEMOHT WJIM 3aMeHy.

15.3 l'apaHTUliHbIE 06513aTE/IbCTBA U3TOTOBUTEJISL 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 OpraHMU3alyi 6e3 CoracoOBaHUs C U3TOTOBUTEJIEM.

e B ciyyae u3MeHeHUs KOHCTPYKLUHY YCTPOUCTBA.

e Ha o6opyzoBaHHe UJIU €T0 KOMILIEKTYIOLIME, KOTOPble 3KCIIyaTHPOBAIMCh IPU HAapyLIeHU U
KayecTBa W MoOLHOCTU 3Hepruu corsacHo TI'OCT 13109-97 Ha a3jieKTpocHabGXKeHUe, B
aBapUHHBIX YCJAOBUAX, UCOBITAJU yAapbl MOJIHUM, MOXAap WJIU Jpyrue 3KCTpeMaJbHble
YCJIOBHUA.

15.4 PeMOHT ¥ cepBUC, B TOM 4YHUCJIe TAapPaHTUWHBIN OCYLIECTBJSETCS Ha MNpPeANpUSITHU
WU3TOTOBUTEJIS.

15.5 B ciyyae He06XOAMMOCTH rapaHTUHHOIO U MOCTTAPaHTUMHOTO PEMOHTA NPOAYKIMU
MOKHO 06paTUThCSA N0 aJipecy, ykasaHHOMY calTe Komnanuu: https://zvezda-el.ru/
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IIpuinoxxeHue A CxeMbl NOAK/IIOYEHUS
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Pucynok Al Cxema no/iK/il04YeHHS HAarpy3KHu — “pa3sOMKHYThIA TPEYyroJAbHUK”
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IIpunoxxenue b FaGapuTHbIe ¥ IPUCOEJUHUTE/IbHbIE Pa3MePbI
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Ta6sinna b1 F'abapuTHbIe U PUCOEUHUTENbHbIE Pa3Mepbl, MM

HauvMeHoBaHUe Al A2 A3 B1 B2 H Kpenex Macca, Kr
TPM-3-P-PT-A-40 360 390 414 560 525 | 174 | Bosatel M8 17
TPM-3-P-PT-A-80 480 516 546 720 680 | 194 | Boatet M10 20

TPM-3-P-PT-A-125 480 516 546 720 680 | 194 | Boatet M10 25
TPM-3-P-PT-A-160 560 602 638 840 790 | 194 | Boate M12 32
TPM-3-P-PT-A-200 660 702 738 940 890 | 222 | Boartet M12 45
TPM-3-P-PT-A-250 760 802 838 | 1000 | 950 | 222 | Boatei M12 48
TPM-3-P-PT-A-315* | 760 802 838 | 1300 | 1250 | 282 | BoaTtel M12 60
TPM-3-P-PT-A-400* | 760 802 838 | 1300 | 1250 | 282 | Boatbl M12 65
TPM-3-P-PT-A-500* | 760 802 838 | 1300 | 1250 | 282 | Boatbt M12 75
TPM-3-P-PT-A-630* | 760 802 838 | 1300 | 1250 | 282 | Boatbt M12 85
TPM-3-P-PT-A-800 HanosabHbii mkad 1600x800x400 120
TPM-3-P-PT-A-1000 HanosbHbi# mkad 1600x800x400 130
TPM-3-P-PT-A-1250 110 3aIpoCy

TPM-3-P-PT-A-1600 10 3aPOCy

TPM-3-P-PT-A-2000 10 3aPOCy

TPM-3-P-PT-A-2500 110 3a1pPOCy

* MOXKeT OBbITh U3r0oTOBJIeH B mKady 1320x800x300 mm P31




