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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”, “perynsitop” unu “ycrpoiictro”.

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 peryasaTopy NoJKJ/aw4aeTcs "pa3oMKHYTbIN TPEYTOJbHUK .
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.



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

2 TexHU4YeCKHe XapaKTEPUCTUKHU U YCJI0BUA IKCILUIyaTall U1

2.1 OcHOBHbIE TEXHUYECKHE XapaKTEPUCTHUKU YCTPONCTBA NpUBeJeHbI B Tabule 2.1

Tab6suna 2.1 - TexHuyeckue xapaktepuctuku TPM-3-P-PT

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 TPEYTrOJIbHUK”

Hanuuue BBOJIHOTO aBTOMATHU4Y€CKOI'O
BBIKJIIOYATEJIA

HeTt

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, 3000

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/ITEJlebIe KOHTAKThI

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

3aLU,I/ITa: KOPOTKO€ 3daMbIKdHHWE€ Had BbIX0J€E

3JIBKTpOHHaH 3allrTa

3auuTa: neperpyska JAJUTeJbHbIM TOKOM

JJIeKTpOHHAad 3allUTa

3almura: neperpeB TUPUCTOPOB

Jatuuk Temnepatypsl 80 C

3amuTa: noteps ¢asbl WM “ciunanHve” dpas

JJIeKTPOHHad

3auuTa: KOHTPOJIb OAKJII0YEeHUs Harpy3Ku

JJIeKTpOHHAs1, paboTaeT TOJIbKO Nepes NYCKOM

3amuTa: KOHTPOJIb UCIPAaBHOCTH TUPUCTOPOB

JJIeKTpOHHas1, paboTaeT TOJIbKO Nepes NYCKOM

3aLLU/ITaI HECUMMETPHUA BbIXOJHBIX TOKOB(

JJIeKTpOHHas
06PBIB UJIH OBPEXKJEHHUE HATPY3KH)
[leperpy3o4Has cnoco6HocTh( AercTBytomee | [=1,51n- 10 cek, [=1,25In - 30 cek, [=1,1 In -

cpefiHeKBaJipaTUYHOe 3HaYeHue) 1 muH
[Topor cpa6aTbiBaHKA 3aLUThI OT KOPOTKOTO [>=3[n

3aMblKaHUsI( aMIJIUTYJHOE 3HaYeHUe)
To4yHOCTB NOAAEPXKAHUSA TOKA B pEXKUMeE 206 T

CTabuIM3alllu TOKa

Bpewms cTabuin3anuy ToKa Ipy CKayKe

HaMps>KeHUs CeTH WM Harpy3ku Ha 10% B 2..3 cek

pexXuMe cTabUIM3al Uy TOKa
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CTeneHb 3alMILIeHHOCTH IP41
OxnarkenHe [IpuHyiUTE/IbHOE BCTPOEHHBIMU
BEHTUJIATOPAMHU
Pecypc BeHTUIsITOpA 50000 yacosB
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 fpejcTaBjieH Ha pucyHke 3.1:

PucyHok 3.1 BHewHui BI;I,Z[ perynﬂpoa
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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 mikada pasmemaroTcs:

A) TupuctopHblie Moy u( 3 WITYKH);

B) pazauaTop oxsaxJeHUs;

B) muiaTel cucTeMbl ynpaB/ieHuUs;

[") knemMmHuas kosnoaka XT1 u XT2, XT3 a/1g noAK/II0UeHUS CETU U HAaTPY3KY;
/1) aBTOMaTH4YeCcKUM BbiK/IoYaTe b QF1;

E) naTyuku Toka ( 3 WITYKH)

7K) BeHTUIATOPBI OXJIAXKAEeHUSA

Ha 60koBo# naHesu mkada HaXOAUTCS KJIeMMa 3a3eMJIEHUSI.

B kauecTBe peryJiMpymollero 3jeMeHTa B YCTPOWUCTBE HCIOJb3YIOTCS TPU TUPUCTOPHBIX
MOJyJisl, KaXXJbld M3 KOTOPbIX COJEPKHUT MO JBa TUPUCTOPA, COEAWHEHHBIX MO BCTPEYHO-
napaJijieJibHOM cxeMe. Ha siniieBoM naHes M pa3sMelleHbl 3JIeMeHTbl UHAWKALMU U yIIpaBJIeHUs].
BHeliHMe mnpoBoja W Kabenu /il NOAKJIOYEHHS HaNpsKeHUs CEeTH, Harpy3Kd U Ieneu
ynpaB/ieHUs] BBOAATCA B IIKad ¢ HUKHEW CTOpoHbl. llemu ympaB/ieHUs U CHUTHa/IM3alUMU
NOAKJIIYATCA K K1eMMHUKaM X1, X2, X3, X4 cOOTBETCTBEHHO Ha IJIaTe yIpaBJIeHHU.

3.2 PexxuMbl paboThL

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

Ta6suna 3.1 PexxuMbl paboThI peryasiTopa

HaszBaHue pexnma

[TosscHeHuUe

“ToToBHOCTBL”

B 3TOM pexxrMe UMITYJIbChI YIpaBJeHUsI HA CUJIOBble TUPUCTOPHI He
NOJAI0TCsA, BbIXOJHOE HaIpshKeHWe Ha Harpy3ke OTCYTCTBYeT.
YcTpoiicTBO  HempepbiBHO  OXHJaeT KoMaHAbl “Pa6orta” wium
“[IlporpaMmupoBaHue”, MpPU NOCTYIJIEHUU KOTOPbIX NEpPEXOJUT B
COOTBETCTBYIOIIMM pexuM. Ha wuHJMKaTope B NepBOM CTpoOKe
oTobpaxkaeTcs HaAnuch ‘'oTOBHOCTBH”, a BO BTOPOW CTpPOKe TeKyllee
3HAaYyeHHUe CUTHaJIa 3alaHUsl

“PaboTa”

[Ipy coBMecTHOM ympaBjeHUMU ¢a3aMU B ITOT PEXUM PeEryJasTop
nepexoJuT NpU HaIuuud KoMmaHAbl “Pabota”. [lpu 3ToM Ha Bce
TUPUCTOPBI MOJAITCSA VIPaBJASAKIINE HUMIYJbCbl, HAa Harpyske
IPUCYTCTBYeT HamnpsbkeHUe. Ha MHAMKaTope oTOoOpaXkaeTcs TeKyllee
3HAUYeHHe CUTHaJIa 33JJaHUs] U TOKM HArpy3ok. B ciydae mosiBjaeHUs
KoMaH/bl “CTomn” perysiTop nepexoJuT B pexkuM “'oTOBHOCTB”.

[lpy paszgenbHOM ymnpaBjeHUH ¢GasaMd B 3TOT PEXUM PETYJIATOP
NepexoJUT NMPU HaJUYUMU XOTs Obl OfHOM M3 KoMaHj “Pa6ota ¢A”,

6
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“PaboTta ¢B” unu “Pabora ¢C”. Ha ungukaTope oTobpakaeTcs TeKyliee
3HayeHUe CUTHaJjla 3a/laHus /IJ1s1 BBIOPAaHHOTO KaHaJjla pery/JIMpoBaHus

“ABapus”

B 3TOT peXuM peryyasiTop NepexoAuT MPU PerucTpanydu Kakou-u60
aBapuHHOU cuTyanuu. UMIysibChbl yripaBJeHHUs HA CUJIOBbIE TUPHUCTOPDI
He TO/Ial0TCsA. YCTPOMCTBO He pearupyeT Ha KoMaHay “Pa6orta” o
JIUKBUAALUMU aBapUUHOU cutyanuu. [locsie perucrpamnuud OTCYyTCTBUS
aBapUMHOU CUTYallUU PEryJsaToOp MOKeT aBTOMAaTHU4YeCKHU IMepeuTH B
pexxuM “PaboTa” niu “'oTOBHOCTH” B 3aBUCMMOCTHU OT BUJA aBapHUHUHOMN
CUTYaLlMH U 3alPOrpaMMHUPOBAHHBIX HACTPOEK.

Ha nngukaTope oTo6paxkaeTcst KOJ, OUIMOKHY Y NOSICHAIIAs HAUCh

“[IporpammupoBaHue”

PexkuM npesHasHaueH [ 3aJjaHUs 3HAa4eHUH NpPOrpaMMHUpyeMbIX
napaMeTpoOB M COXpaHEHUS UX B NMaMATH MUKpompoueccopa. YTo6bl
nepelTH B 3TOT PeXUM, HaJlo B pexkuMe “'0OTOBHOCTB” HaXKaTb KHOIKY
“IIporp.” ¢ nepenHel naHenu. Takke B pexuM [IporpammupoBaHue”
MOXXHO BOWTHU HakaB KHomKy “Ilporp.” B mepBble 10 cekyHJ; mocJe
NoJauyu NUTaHUA JJI1 CUCTeMbl ympaBieHusd( Korja Ha Jucijee
oTOOpaXkaeTcs Ha3BaHUE TEKYILEN MOJIe/Id PETYISTopa).

B sTOM pexuMe yCTpOWCTBO He pearupyeT Ha INojadyy KOMaH/bl
“PaboTa”. Ilepexol B peXHUM MNPOrpaMMUPOBAHUS HEBO3MOXEH U3
pexxuMoB “PaboTa” u “ABapus”.

B mnepBoii cTpoke HMHAMKATOpa OTo6GpakaeTcs HOMep M Ha3BaHUe
TeKyleld GyHKIUH, BO BTOPOU CTpOKe — 3HaueHue QYHKIUU U( UJIH)
NOsICHEHU e

3.3 KOHCTPYKTHUBHOE UCIOJIHEHHUE.

KOHCTpYKTUBHO perysaTop BbINOJHEH B BHJE MeTa/JJINYeCKOro HaBeCHOro WJIH
HanmoJsibHoro mkada. Ha nepesHell nmaHesM MMeOTC OpraHbl yIpaBJeHUs U HUHAUKALUH,
nepevyrcieHHble B TabauLe 3.2

Tab6sauua 3.2 3;1eMeHTHI yIIpaBJeHNsl U MHAUKALUKY peryasaTopa

OpraH ynpassieHus: wiu | Ha3anayeHue

MHINKAUH

ABTOMaTH4YeCKUH
BhIKJIIo4aTeab QF1

3almurTa 1emney ynpaBJeHUs

CBetoguopn “®aza A”

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

CBetoguop “®aza B”

Foput B pexxume “Pa6oTa” nmpy cOBMeCTHOM ynpaBJyieHUU pa3aMu U
IpU HaJIMUMU KoMaH/ibl “PaboTa ¢B” npu paszenbHOM ynpaBJ/ieHUH
¢dazamu

Csetoguop “®aza C”

Foput B pexxume “Pa6oTa” nmpy cCOBMeCTHOM ymnpaBJyieHUU pa3aMu U
IpU HaJU4YMU KoMaH/ bl “PaboTa ¢C” npu pa3zesbHOM ynpaBJeHUU
dazamu

CBetoauon “ABapus”

['oput B pexxume “ABapus”

Kugkokpucramnndeckuit | OToOpaxkaeT TeKyllde [JaHHble, peXUM paboThbl, 3HA4YEeHUS

HHAWKATOP

IpOrpaMMHUpPYyEMbIX YCTABOK

[lepeMeHHBIN pe3ucTop

Hynp. A"

YnpaB/jieHHe BbIXOAHOW MOILHOCTBIO B PYYHOM peXHUMe MpHu
COBMECTHOM yTpaBJieHUU pa3aMHu U MO KaHa/Iy A mpU paszieibHOM
ynpaBJieHUU

IlepeMeHHbIN pe3UCTOpP | YnpaBJieHHWe BbIXOJHOW MOLIHOCTBIO B pyYHOM pexXHUMe 10 KaHaly B

7
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“Yop. B” IIpU pa3/ieJIbHOM yIIpaBJIeHUHU
[lepeMeHHbIN pe3ucTOp | YnpaBJieHHe BbIXOJHON MOILHOCTBIO B PYyYHOM pexkuMe 1o kaHasny C
“Yuop. C” IpU pas/ieJibHOM yIpaBJeHUH

Tym6sep “PaboTa pA”

[ nogayu koMaHzbl “PaboTa” B pyyHOM peXuMe MpPU COBMECTHOM
ynpaBjeHUU ¢aszaMu W noJadyu KoMaHAabl “Pab6ota $A” mnpwu
pa3/ie/IbHOM yInpaBJIeHUH

Tym6saep “PaboTa pB”

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

Tym6sep “PaboTta ¢C”

Jnsa mopmauum komaHAbl “‘Pabora ¢C” B pydyHOM pexume MpU
pa3/ieJIbHOM yIpaBJeHUU

Knonka “I[Iporp”

/151 BX0Jla/BbIX0/ia B PeKUM NPOrpaMMUPOBAHHUS

Jlis BblOOpa mporpaMMupyemMod ¢GyHKLHWH, BBOJAa B NaMATb ee

KHonka “@”
3HAYEHMHSI.
KHomnka “>” 15 yBesiMueHUsl 3Ha4yeHUsI MPOrpaMMUPYEMOU BeJTMYUHbI
KHomnka “<” Jl/1sl yMeHbllleHUsI 3Ha4YeHUsI MPOTrpaMMUPYEMOU BeJTMYUHbI
HOI BapUH Jisi HeMeJJIeHHOT HATHUS BBIXOJJHOTO HaNpsDKeHUs MpHU
KHomnka “ABa oe eMeJIJIEHHOT 0 C OZJHOTO HamNpsKe
OTKJII0OueHue” BO3HUMKHOBEHUH aBapUHHOM CUTYaIMHU.

3.4 HasHayeHue kJeMM KjaeMMHbIX Kosoaok XT1-XT3, X1-X4 npuBeseHo B Tabuule 3.3.

KsnemMHbIe kos10aKkU X1-X4 pa3MellaloTcd Ha IJ1aTe YIpaBJeHUs

Ta6usnna 3.3 HasHadeHHe KJI1eMM KJIeMMHbIX KOJIOJIOK

KiieMMHUK Ne Lenb Ha3nauyeHue
KJ1€eMMbI

XT1 1 A Jlig moAK/II0YeHUs CeTH

XT1 2 B JlJ1s1 Mo AK/II0UEeH U CETHU

XT1 3 C Jlig moAK/II0YeHUs CeTH

XT2 1 B @a3za B 151 coeluHeHUs1 C HATPY3KOU

XT?2 2 C ®a3za C 151 coeJUHEHMS C HATPY3KOH

XT?2 3 A @a3za A jJ15 coeiUHEHUs C HATPY3KOH

XT3 1 LA Jns1 coefiHEHMS C HATPY3KOU

XT3 2 LB Jns1 coeiHEHMS ¢ HAarpy3KoH

XT3 3 LC Jns1 coefHEHHS C HAarPY3KOH

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

X1 2 Uynp A | 0pyd COBMeCTHOM yIipaBJjieHUU pa3aMu U YIIPABJISIOILETO
curdasia 0..10 B gs1a kaHasia A ipu paszie/1IbHOM ylipaBJeHUuU
Jl/is molauu ynpaBJisiolero aHajaorosoro curuasa 0(4)..20
MA NIpY COBMECTHOM ylnpaBJjieHUHU pa3aMu U YIPaBJISIOLLETO

X1 3 Iynp A
curnasia 0(4)..20 MA a5 kaHasia B mpu pasgesibHOM
ynpaBJeHUU
Jl/is moJlauu ynpaBJiSIOILEr0 CUTHAJIA CO CPeJHETO BBIBO/A
BHEILHEro NepeMeHHOr0 pe3ucTopa Npu COBMECTHOM

X1 4 Rynp A
ylnpaBjeHrUU pa3aMu U yIPaBJSIOILEro CUrHajla AJis KaHajia
A npu pa3/fie/IbHOM ynpaBJieHUHU

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

X1 6 AY A ; ,, y

Pa6oTa” npu coBMecTHOM ynpaBJjieHUd pa3amu U “PaboTa
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¢A” npu paszesbHOM ylpaBJAeHUU

X1 7 GND 061w ui

X2 1 3B Hanpsxenue 3 B 114 noK/t04eHUs BHELLIHET O
epeMeHHOr0 pe3ncTopa

X2 2 Uynp B 1 mogaydu ynpasssiouero aHajaorosoro curdaja 0..10 B
Jl1s KaHaJsa B npu pa3gesnibHOM ynpaBJieHUU

X2 3 lynp B i molaum ynpaBJisilollero aHajaorosoro curuaia 0(4)..20
MA 0(4)..20 MA as151 KaHas1a B ipu pa3ie1bHOM yIpaBJeHUHU
Jl1d moia4m ynpaBJIF0ILero CUrHaja co CpeiHero BbIBO/a

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

X2 5 AGND 0611 /151 aHAJIOTOBOT'0 CUTHAJIA yIIPaBJIeHUSs

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

X2 7 GND 061w ui

X3 1 3B Hanpsxenue 3 B 14 noagk/1l04eHNUS BHELIHETO
epeMeHHOr0 pe3ncTopa

X3 2 Uynp C 1 mogayu ynpasssiouero aHajaoroporo curdaja 0..10 B
JU1sl KaHaJsia B npu pa3jesibHOM ynpaBJieHUHU

X3 3 Tymp C Jl/isl molauu ynpaBJisiolero aHajaoroporo curuasa 0(4)..20
MA 0(4)..20 MA n15 kaHas1a C npu pa3fieibHOM yIpaBJeHUHU
Jl/isl moJlauu ynpaBJiSIIOILEr0 CUTHAJIA CO CPeJHETO BBIBO/JA

X3 4 Rynp C | BHellIHero nepeMeHHOro pe3ucropa s Kadasa C npu
pas3/ieIbHOM yIIpaBJIeHUU

X3 5 AGND | O6wui AaJig aHaJIOrOBOTO CUTHAJIA YIIPaBJIeHHUs

X3 6 Vg JlJ1s moia4yu CUTrHasia AMCTaHMOHHOI0 ynpaBJjeHus “PaboTa
¢C” npu paszieibHOM ynpaBJeHU U

X3 7 GND O6mun

X4 1 HP P1 HopManbHO-pa3oMKHYTBIN KOHTAKT 1-ro
IpOrpaMMHUpPyeMOro peJse

X4 2 O6;fﬁi 061Kl KOHTAKT 1-ro nporpaMMupyeMoro peJe
HopMasibHO-3aMKHYTBIM KOHTAKT 1-ro nporpaMMupyeMoro

X4 3 H3 P1 pese

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

X4 5 06;§ﬁi 061K KOHTAKT 2-r0 IpOrpaMMHUpPyeMOro peJe
HopMasibHO-3aMKHYTBINM KOHTAKT 2-r0 IpOrpaMMUpPyeMOro

X4 6 H3 P2 pese

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

X4 3 O6;gﬁi 061K KOHTAKT 3-ro NporpaMMHUpyeMoro peJe

X4 9 H3 P3 HopMasibHO-3aMKHYTBIM KOHTAKT 3-r0 IpOrpaMMHUpyeMOro

peJe
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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
ki1eMMHUKa XT3 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 Hamps»keHWe Ha kiemMMe LA kiemMHuka XT3
NOSIBJISIETCA TOJIBKO €CJIM eCTh KoMaHia “Pabota ¢A”( kaHas perysupoBaHusa A), HampshKeHUe
Ha ki1eMMe LB kieMMmHuka XT3 - ecsiu ecTh koMaH/a “PaboTta ¢B”( kaHasn peryaupoBanus B),
HanpspkeHHe Ha kiemMMe LC ksnemMMmHuka XT3 - eciu ectb koMmaHga “Pabora ¢C’( kanHan
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
3aJ1aHHA

Bb16paHHbIN BbIXOJHOW NapaMeTp

Hanpskenue, U Moi1HocTs, P

CUTHaJ
3azaHus, | 10 | 20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100 | 10 | 20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100
%

UBbix,% | 10 | 20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100 | 31 | 44 |54 |63 |71 |77 |73 |89 |95 100

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

Bbi60op perysiupyeMoro napaMeTpa OCylleCTBASETCS MyTeM NPOrpaMMUPOBAHUSA PYHKLUN
( cM. nyHKT 7):

A) npu coBMecTHOM ynpaBJyieHud pazamu - F14;

B) npu pasaesbHOM ymnpaBieHUM ¢daszamu: F34 nnsa kaHana peryaupoBaHus A, F54 jus
kaHaJsa B, F74 pnga kanasa C.

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

pucyHke pabodero uukiaa 3.4. YcTaHOBKAa 3THUX 3HAaYE€HUU MO3BOJISIET YCTAaHOBUTb 'PaHULbI
JlianasoHa, B KOTOpPOM OyJeT BeCTUChb peryJMpoBaHMe BbIXOJHOro mapaMmeTrpa. Eciau
YCTAaHOBUTb 3HaueHWe [iJI1 HWXHero mpegena paBHbiM 0%, a gasa BepxHero - 100%, To
peryvpoBaHue OyAeT peajU30BaHO BO BCEM Juamna3oHe - OT HyJis [0 IOJHOr0 CeTeBOTO
HaMpsDKeHUs.

JuckpeTHOCTb peryaupoBaHus coctassieT 0,1%.

3a/jlaHve 3HAaYEeHUW HUXKHEr0 U BEPXHEro NpeJiesioB peryJanupoBaHus s ¢pa3oBOro MeTo/a
OCYLIeCTBJISIETCS IPOTPAaMMUPOBaHUEM QYHKLIMU( CM. MYHKT 7):

A) npu coBMeCcTHOM ymnpaBJsieHud ¢pazamu - F15 u F16;

B) npu pasgenbHoM ynpaBaeHuu ¢asamu: F35 u F36 a4 kanana peryavpoBanus A, F55 u
F56 nya kanana B, F75 u F76 piga kanasa C.

3.12.4 PexXUM orpaHUYeHUd TOKa

PerynaTop MoxeT paboTaTb B peXuUMe OrpaHUYeHHs TOKa, B KOTOPOM CHUCTeMa
ylIpaB/ieHUs aBTOMAaTH4YeCKU H3MeHAeT YIpaBJdollee BO3JeWCTBHE HA TUPUCTOPbl TaKUM
06pa3oM, YTOObI TOK Harpy3KU He MPEBBICUJ 33/laHHOe 3HaueHUe. /laHHasg QyHKIMS 03BOJISET
TOYHO OTPaHHWYMBATb NYCKOBble TOKM Ha YpOBHe He 00Jibllle HOMHWHAJIBHOIO, TEM CaMbIM
u3beraTb cpabaTblBaHUSI 3alUT OT KOPOTKOTO 3aMblKaHUS U neperpy3ku. DyHKyus
BKJIIOYAETCS U OTKJII0YAETCS NporpaMMUpoBaHueM QYHKIUM( CM. TyHKT 7):

A) npu COBMeCTHOM ymnpaBJjieHud ¢pazamu - F17 u F22;

B) npu pa3genbHoM ynpaBaeHuu ¢aszamu: F37 u F42 naa kanana peryavpoBanus A, F57 u
F62 nnga xanana B, F77 u F82 nnga kanana C.

3.12.5 PexxyM cTabuJIM3aLUU TOKA

PerysnaTtop MoxeT pab6oTaTb B peXuMe CTabWUJM3allMd TOKa, B KOTOPOM CHUCTeMa
yIpaBJieHUs aBTOMaTH4YeCKU H3MeHseT YIpaBJsdwpllee BO3JelCTBMe Ha TUPUCTOPBI 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. CurHaza 3ajaHud oTob6paxaeTcs B
amrepax, Hanpumep I3 =27 A.
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@yHKIMSA BKIOYAETCS U OTK/I0YAETCsl MPOTrpaMMHUpPOBaHUeM QYHKIUHN( CM. MyHKT 7):

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

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

3.13 YcTaHOBKA CKOPOCTU OTPaHUYEHHUS U CTAOUIM3ALUU

B nmnpeo6pasoBaTesie HMeeTC BO3MOXXHOCTb YCTAaHOBKM CKOPOCTH  CTaOMJIM3AIUH/(
OrpaHUYeHMsI) 3aJaHHbIX BeJquuuH. Jlis 3toro umeerca o¢yHknusa F18, korTopas moxeTt
NPUHUMATb 3HAUYEHUS:

- 0 - measieHHas. CKOPOCTb CTaGUIM3ALMU UJIU OTPAaHUYEHUS] MAaKCUMaJIbHO MeJlJIeHHas,
OpU 3TOM [OCTUraeTc HauboJibllasg TOYHOCTb CTabWIM3aUUUA. TOYHOCTH CTabUIM3aALUU
Hanpsi>KeH!Us1 UId Toka — 1% OT HOMHHAJILHOTO HAaNPSDKEHUsI CEeTH, BpeMsl CTabMJIM3aluU NPpU
CKayKe CeTeBOro HampshKeHHUs UM Harpy3ku Ha 10% - 5..6 cek;

- 1 - cpepgusasa. CkopocTb CTaOUJAM3ALMU WJM OTPaHUYEHUS] CpeJHssA, NpPU 3TOM
JIOCTUTAEeTCsl CpeJHSAST TOYHOCTh CTabuau3anuu. TOYHOCTh CTAOUJIM3ALMU HAMPSHKEHUS WU
ToKa - 2-3% OT HOMHUHAJIbHOT'O HANPSXKEHUSI CEeTH, BpeMs CTabUIM3aLMU IPU CKauKe CeTeBOro
Hanps>KeHUs WK Harpy3ku Ha 10% - 3.4 cek;

- 2 - 6bicTpasA. CKOPOCTb CTAOUIU3ALMU UJIU OTPAaHUYEHHUs OBICTpasi, IPU 3TOM TOYHOCTh
CTabWaM3alUM HU3Kasd. TOYHOCTb CTaOWIM3alUM HanpspKeHWss Wad Toka - 3-5% ot
HOMMWHAJIbHOTO HaNpSDKEHUs CEeTH, BpeMs CTaOW/IM3alMU MPU CKAauKe CeTeBOro HalpsKeHUs
WK Harpy3ku Ha 10% - 1.2 cek;

- 3 - rubkasg. CKoOpoCTb CTabuJM3allMU BbICOKAs NpPU OOJIBLIOM OTKJIOHEHUH
CTAaOUIM3UPYEMOUN BeJMYHMHbI OT 33aJJaHHOM W OoJsiee MeJAJieHHas MO Mepe MPUOJIMKEHUS
CTabWUIM3UPYEMON BeJMYMHbl K 33ZlaHdlo. Takod BHJ CTaOUJIM3aLlMU MOXET OKa3aThCs
NOJAXO/S1EHN /I HEJTMHEMHOW Harpys3KH.

3.14 MeTo nponycka NepruoioB

MoujHoCTB, BblZesisieMasi B Harpy3Ke, peryJiupyeTcs 3a CieT U3MeHeHHs YUCJ/ia MepUo/ioB
CeTEeBOr0 HaNpsXKeHUs, B TeYeHHEe KOTOPbIX OTKPBITbI TUPUCTOPbL. @PopMa BBIXOAHOIO
Hamnps>KeHH!s NpUBeJieHa Ha pucyHkKe 3.5

W
I

Limkn 1

PucyHok 3.5 BbixoZiHO€e HanpshKeHHe MPU peryJMpoBaHUU METO/IOM NPOMNYyCcKa Mepruo/ioB

JlocToMHCTBa MeToja:

A) He BHOCUT rapMOHHYECKHE UCKAXKEHHUS B CETh;

B) HeT moTpebJieHUs1 peaKTHUBHOM MOLIHOCTH, cOS ¢ = 1 ( mMpd aKTUBHOM XapaKTepe
HarpysKH).

HepoctaTku metoja:
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A) He MOAXOAUT JIJisi peryJMpOBaHUsS TeMIepaTypbl MaJIOMHEPLMOHHBIX HArpy3ok Hu
YPOBHS SIPKOCTH CBeYEeHHS JIaMIT HAaKaJIMBaHUS;

B) He pekOMeH/lyeTcsl IPUMEHSITD /Il aKTUBHO-UHIYKTHBHOW Harpy3KHu;

B) B ceTu BO3MOXXHO IMOSIBJIEHME CKAYKOB HaIpsHKeHUs, O0OYC/JIOBJEHHBIX COPOCOM H
HabpocoM Harpy3ku( ¢pirkep-apdekT);

[) npu ompejieieHHbIX YCJIOBUAX B CETH BO3MOXKHO MOSIBJIEHHE CYy6rapMOHHYECKUX
COCTaBJAAIIMX( YaCTOThI KOTOPbIX MeHblle 50 ).

[Ipy wWcnosb30BaHUM 3TOrO MeTOZAAa MOIIHOCTb, BblJessieMas B Harpyske, NpsMo-
NpONOPLHOHA/IbHA BeJIMYMHE CUTHAJIA 33/, aHUs.
Pab6ounii [UKJ IpeCTaB/IeH HUXKe Ha pUCYHKe 3.6:

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

PucyHok 3.6 Pa6o4yuii LMKJI IPU peryJMpoBaHUU METO/IOM IPONYyCKa epruo/0B

[Tocsie mogauu KoMaH bl “Pa6oTa” B TeYyeHHe BCEr0 TEXHOJIOTHYECKOIrO LIMKJIA BbIXOJIHAsA
MOILIHOCTb, BblJeJsiieMas B Harpy3ke, U3MeHSeTCd B COOTBETCTBHUM C CUTHAJIOM 3aJlaHUd B
JvarnasoHe Mexay 3HauyeHUuaMu Min u Max.

CurHas 3aZilaHys oTobpaXkaeTcsl Ha JUCIJiee 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) 3amUTa OT KOPOTKOTO 3aMbIKaHUS PETyJISTOpA ABJASETCA 3JIEeKTPOHHAsA. JJIEKTPOHHAs
3all[MTa peaJu3yeTcs MyTeM ObICTPOM 06pabOTKU MUKPOIPOLLECCOPOM CUTHAJIOB, MOCTYNAOIIUX
OT JATYUKOB TOKA. [[pu nmpeBbIllIeHUX MTHOBEHHOT'0 TOKA 3Ha4eHUsl 3*¥*[HOM MPOUCXOUT CHATHE
YOPaBJAKIIMUX HMIYJbCOB C THUPUCTOPOB, a Ha JUCIJIee OTOOpa)kaeTCs COOTBETCTBYHOLIee
CcoobOIIIeHHe.

17



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

B) 3amuTa OT nNeperpyskd THUPUCTOPOB INpeJHAa3HaYeHa JJs1  COXpaHEeHUs
paboTOCIOCOOHOCTH THUPUCTOPOB IPU [JJMTEJbHON Ieperpy3ke TOKOM, IpeBblLIAOLIEM
HOMHHAJIbHOEe 3HauYeHHe TOKa peryJssTtopa. MHUKpomnpoleccop HempepblBHO HM3MepsieT TOKHU
Harpysky 4 HakalJiMBaeT 3HaueHUe BpeMs-TOKOBOI0 MHTerpaJjia U CpaBHUBAET ero € yCTaBKOM,
IPY NpeBbIlIEHHH KOTOPOM CHUMaeT MMIYJ/IbChl YIIPaBJeHUs C TUPUCTOPOB U OTOOpaxaeT Ha
Jucniiee coobuieHre. PaboTta peryastopa 6J10KMpyeTcs Ha 3 MUHYTHI, IOCJIE YET0 OH EPEXOAUT
pexxuM “I'oToBHOCTB” ec/iv moAaHa komaHja “Crom”.

[leperpy3o4Hast cnoco6HocTb peryastopa: [ = 1,5 Inom - 10 cek, [ = 1,25 [Hom - 30 cek, | =
1,1 InoMm - 60 cek.

B) 3amwuTa oT meperpeBa pajuaTopa o6ecne4uMBaeTCcs BCTPOEHHBIM TeMIepaTypHbIM
JlaTYMKOM, KOTOPBbIA HENpephIBHO ONpallMBaeTCs MUKpomnpoueccopoM. IlpenenbHas
TeMnepaTtypa paguatopa - 80 C. I[locne cpabaTbiBaHMs 3aldThl paboTa perysasTopa
6JI0OKMpyeTCsd [0 OxJaXKAeHUs paguaropa Ao TeMmnepaTypbl 60 C, mocsie 4ero BBIK/JIOYAIOTCA
BEHTUJISITOPbl OXJIAXKJAEHUS W PEryJaTop MHepexoJUuT pexuM ‘[0TOBHOCTB”, eciu moJaHa
xoMmaHaa “Cton”.

[') 3amuTa OT HECUMMETPHUHU BBIXOJHBIX TOKOB SIBJSETCS 3JEKTPOHHOM. 3aljdTa MOXET
OBbITh BKJ/IIOUEHA WJIM OTKJIIOYEHa MyTeM MporpaMMupoBaHus ¢yHKuuu FI3( cm. myHKT 7).
3awuTa cpabaTbiBaeT MIPY BbINOJHEHUH CIeYIOLHX YCIOBUM:

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

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

HecrMMeTpHs BBIXOJHBIX TOKOB MOXeT ObITb 00YC/I0BJIeHA MOBPEXAEHUSAMU B HAarpyske,
Hanpumep, neperopanreM TIHoB, 06pbIBOM Harpy304YHbIX IPOBOJOB U T.II.

[Ipu pa3aenbHOM ynpaBjieHUH ¢pa3aMu 3alllUTa He aKTHBHA.

/1) KoHTposib Nmojk/I04eHHs Harpy3kd U TeCTHpOBaHHe THUPUCTOPOB Ha BHYTpeHHee
KOPOTKO€e 3aMblKaHHWE OCYyLIeCTBJSIETC CUCTEMOMN ympaBjieHUs1 B pexume ‘T'OTOBHOCTBH”; B
pexxuMe “PaboTa” JaHHas 3al[UTa He aKTHBHA. 3alllMTa MOXKET ObITh BK/IIOUYEHA UJIU OTKJII0OUeHa
nyTeM nporpaMMupoBaHus GyHKIUU FO1( cM. myHKT 7).

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

’K) samurTa oT BHyTpeHHed HeucnpaBHocThu ~Owm5 HeT cBsA3u Mexay maatamu”
buKcHpyeTcs MPU OTCYTCTBUM O6GMeHa JaHHbIMU MeX/Jy MiaTaMu. [Ipy BOSHHUKHOBEHUU 3TOMH
aBapuHy YCTPOWCTBO He MOXKeT GYHKIIMOHUPOBATh, TPEOYETCS PEMOHT.

3.18 HacTpouku

B perysigaTtope npefycMOoTpeHa BO3MOKHOCTb HACTPOUKHU:

A) Jlnsg u3MeHeHWe nopora cpabaTbhlBaHUs 3alIUThl OT KOPOTKOTO 3aMblKaHUs B BEPXHeH
yactu maatel TPM-ZVEL A5 npeaycMotrpeHo 5 mosiokeHud ansa  mkamnepa J1-]5 ¢
HanpsPKeHUsIMU ycTaBkd 3auuthl 2,5 B, 2.15 B, 1,65 B, 1,3 B u 1,05 B. HM3HavaibHO Ha
npeANpUSTUNA U3TOTOBUTEJIE YCTAHOBJIEH NOPOT CcpabaThbIBaHUSA MO aMIIMTyZe oKoJo 2,5-3*IH,
rae [H - HOMUHa/IbHBIM TOK peryJ/sfTopa. B jileBoM BepxHeM yrJy 3TOU e MJIaTbl UMEIOTCS JIBe
KOHTpoOJIbHble Touku “K3”. HampsokeHue, U3MepeHHOe MeXJy I3TUMHU TOYKaMH, JOJIKHO
COOTBETCTBOBATb MOJIOKEHUIO J1-]5, 3aMKHYTOMY /[KaMIlepoM. JTO HalpshKeHUe onpejesisieT
TOK cpabaTbiBaHHUs 3alUThl Mo K3. BeanynHa Toka cpabaTbhlBaHUSI MPSMO-NPONOPLUOHATBHO
HalpsPKeHUI 3TOM  ycTaBKkU. [lpyu  HeoOXOAWMOCTH  yBEJUYHUTb YyBCTBUTEJIbHOCTH
cpabaTbhlBaHUSI HYXKHO 3TO HalpsKeHUWe YMEeHbIIUTb, JAJs 3arpy6JeHuss - HaobopoT
HalpsKeHHe ycTaBku K3 yBesIMYUTb.
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[IlpyuHuMas peuieHHe 0 HEOOXOJAUMOCTH HW3MEHEHHUsI HACTPOWKU 3alUThl OT KOPOTKOIO
3aMbIKaHUS, c1ejyeT IPUHUMaTh BO BHUMaHHUe:

- eC/JIM DKaMIlep CHAT, HU OJHO W3 NoJyioKeHUH ]1-]5 He 3aMKHyTO, TO 3aujuTa He
cpaboTaer;

- ObIBaeT cHTyauus, korjga 3aumurta oT K3 cpabaTbiBaeT NpHU JeHCTBYWOIEM TOKe,
M3MEpeHHOM KJlelllaMH, MeHblIeM 4eM [H. DTO He 0653aTeJbHO TOBOPUT O HENpPaBUJIbHOMU
3aBOJICKOM HAcTpoOMKe 3alluTbl, NOTOMY YTO 3alllUTa cpabaTbiBaeT NO aMIIUTYyAHOMY(
MIHOBEHHOMY) 3HAY€HHIO TOKa, a He JeHCTBYOLIeMy. JTO 4Yallle TOBOPUT O TOM, YTO BEJHKO
aMIUIUTY/IHOe 3HaueHue ToKa( nuk-dakTop). [lonbiTka 3arpyouTh WM MOJHOCTbIO OTKJIYUTh
3amuTy oT K3 MoXkeT NpHUBeCTHM K BbIXOJYy THUPHUCTOPOB K3 CTPOSl — BeJAb OHHU JONYCKAIOT
HEKOTOpOe Ipe/ie/ibHOEe 3HAaYeHHWE MTHOBEHHOTO TOKa, a 3aBOJCKasg HAcTpoWKa KakK pas
npejycMaTpyBaeT cpabaTblBaHMe 3aLUThI JJIs HENPeBbILIEeHUs] 3TOT0 NpeJe/bHO-J0NyCTUMOT0
3HayeHUs. B 3TOM ciyyae U3roToBUTe/Ib UMeeT NPaBO OTKa3aTh B O6eclnaTHOM rapaHTUHHOM
00CTY>KUBaHUH.

b) llokazanus gaTyuKa Toka. B ciydae, eciiv ToK, M3MepeHHbIN GaKTUUECKH, PACXOUTCS C
JlAaHHBIMH, 0TOOpaXkaeMbIMU Ha AMCILJIEE, MOXKHO MPOU3BECTH UX NOACTPOMKY. [/l NoACTPOUKHU
cayxat ¢yHkuuu F102 "KI ¢asa A”, F103 "kI ¢pasza B”, F104 "kl ¢aza C”. [lokasaHHs TOKa Ha
JIUCILJIee U3MEHSIIOTCS PSIMO-NIPONOPLIMOHAIbHbI U3MEHEHUI0 3TUX KO3)UIEHTOB.

[IpyHuUMas pelLieHre 0 NMOACTPOUMKe MOKAa3aHUU TOKa, cleflyeT UMEeTh B BUAY CJeJyloliue
dakTopBhI:

- JAaTYUKA TOKAa MMEKT HEeKOTOPYK HayaJbHYK 30HY HEYYBCTBUTEJBHOCTH U
HeJIMHeHHOCTH. [Ipu Toke, paBHOM MeHee 10% HOMHHA/IBHOTO TOKa pPeryJsTOpa, MOKa3aHUA
JIATYMKOB TOKA MOTYT ObIThb HEJOCTOBEPHBI WM BOOOILE HYJIEBBIMM, HO 3TO He TOBOPUT O
HEMCIIPaBHOCTH WJIM HEBEPHOU HACTPOMKe; IPY YBeJIMUEHUHN TOKA, IOKa3aHUsS BXOAAT B HOPMY;

- JJia  UW3MepeHHs TOKa HYXXHO HCIO0JIb30BaTh KJelld, CIOCOOHble U3MepsTh
Cpe/lHeKBaJjpaTUUYHOe 3HaYeHUe TOoKa. Ha Takux kjemax go/nkHa 6bITh Hagnucb TRUE RMS(
WCTHHHOE cpeJlHeKBaZijpaTuyHoe 3HauveHue). Kiemwu, He usmepsitoumue TRUE RMS, MoxHO
MCI0JIb30BaTh TOJIBKO IMPU CHUHYCOUJAAJBHOM TOKe, a MPU HECHHYCOUJAJBbHOM TOKe TaKue
KJIeld MOTYT AaTh MOTPelHOCTb u3MepeHUsa Ao 50%. PekoMeH yeTcsa UCNOIb30BaTh KJeLlU
dupmel "Fluke” niu “Appa”;

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

- OTKJIOHEHUEe NOKa3aHUU OT AeWCTBUTE/bHbIX 60siee yeM Ha 10-15%, BeposiTHO, FOBOPUT
0 HaJIMYMU BHYTPEHHUX NOBPEX/AEHUN, BO3MOXKHO, TPEOYETCS PEMOHT;

- HeBepHasi HACTpPOMKa MOXET NMPUBECTH K HEKOPPEKTHOMY CpabaTbhIBaHUIO 3alUT OT
neperpy3kd WM KOPOTKOTO 3aMblKaHUSl - JIMOO CJMUIKOM YacToe M HeoOOCHOBAHHOE
cpabaTbiBaHME JIMOO HA0OOOPOT OTCYTCTBHE UJIM CIMUIKOM MeJlJIeHHOe cpabaThiBaHUs. B ciydae
BbIXOJJa W3 CTpPOd peryaAaTopa [0 MNpPUYMHE HEBEPHOW CaMOCTOSITEJIbHOM HAaCTPOUKHU
noTpebUuTeseM, HU3rOTOBUTE/Nb MMeEeT TMpaBO OTKas3aTb B 0OeClJIaTHOM TapaHTUWHOM
006C/TY>KHUBAaHUH.

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

3.19 YupasJsienue no uHtepdericy RS-485 no npotokosy ModBus RTU
PerynaTop npeaycMaTpyuBaeT YCTAaHOBKY IJaThl ¢ UHTepdelicom RS-485. [lo ymosyanuio
3Ta IJIaTa He UJeT B KOMIJIEKTe NOCTaBKU. Ee Heo6xX0MMOCTb HY»KHO yKa3blBaTh IIPU 3aKase.
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Eciu npy nepBoHayaZbHOW MOCTaBKe IJlaTa He Oblla 3aKa3aHa, TO €€ MOXHO [JOKYNUTb
OTZleJIbHO.

s ynpaBsieHus no untepdeiicy RS-485 Heob6xonumo:

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

B) YcTaHOBUTH 3HAaYeHUE CKOPOCTH NepeAadyu JaHHbIX yHkiuen F100;

B) IIpu Heo6xoaUMOCTH NMoAaBaTh KoMaH/Ay “PaboTa” M U3MeHATh 3HaUYeHHUe 33/]al01eT0
CUTHaJla Mo WHTepdeiicy HeoOXOAUMO YCTAaHOBUTbL 3HadeHUsd OJyHKuud F1=2 u F2=6
COOTBETCTBEHHO( cM. IyHKT 7). BoJsiee nogpo6Has gokyMeHTanus o miaate RS-485 u perucrpax
ModBus BbL10KEHA Ha CaliTe NPOU3BOAUTEIIA.

3.20 Ucnosb30BaHKE KHONKY “ABapUHOE OTKIOYeHUE”

KHomnka “ABapHiiHOe OTKJ/IO4YeHHe” M03BOJIsSIeT CHATh HAaINpsKeHWe C Harpy3KH B JIOOGOM
pexxuMme paboThl YCTPOMCTBA NPU BO3HMKHOBEHUMM BHEIUTATHOW CUTYallMH, CBSI3aHHOU C
yrpO30H KU3HU IlepCOoHAaJa UK IOpUYerd UMY eCTBa.

KHonka nMeeT puKcaluio CBOEro MnoJioXKeHHusl.

[Ipy HaXXaTUHX 3TOW KHOMKH pa3pbIBaeTCs Ielb BCIIOMOTAaTeJbHOTO MUTAHUS, IPU 3TOM
IJIaThI yIIPaBJIeHUsI 00eCTOYMBAIOTCS U UMITYJIbChI YIIPABJIEHUSI HA THPUCTOPHI HE MOAAI0TCA.

4. Tpe6oBaHUSI 6€30MIACHOCTH.

4.1 PerynaaTop COOTBETCTBYeT JAeUCTBywIIUM TpeboBaHusAM “llpaBus ycTpoicTBa
3JIEKTPOYCTAaHOBOK”, «IIpaBuiam TeXHUYeCKOHN 3KCIJIyaTaluuu 3JIEKTPOYCTAaHOBOK
norpe6uTtesed» U «[IpaBUJ TeXHUKU 06€30MACHOCTH NPHU 3KCIJIyaTaLlUU 3J1€KTPOYCTaHOBOK
NOTpebUTeEeN».

4.2 Jlna paboTbl peryJysiTopa HUCIOJIb3YeTCs ONacHoe [Jis >KU3HU HanpsbkeHue. [lpu
YCTAHOBKE peryJisiTopa Ha 06'bEKTE, A TaKXKe MPU YCTPAaHEHUH HEUCIPABHOCTEN U TEXHUYECKOM
06C/Iy’>KMBaHUHU HEOOXOJUMO OTK/IIOYUTD PErYIATOP U NMOJKII0YaeMble yCTPOUCTBA OT CETH.

4.3 He ponyckaeTcs nomnaZjlaHve BJIalM HAa KOHTAKThl KJIEMMHUKOB U BHYTPEHHIOK 4acThb
mwkada. 3anpeniaeTcsa UCNOJIb30BaHME PETry/sATOpa B arpeCcCUBHBIX Cpejax C CoZepKaHHeM B
atMocdepe KUCIOT, lies104el, Maces U T. II.

4.4 Tloakyro4veHHe, peryJUpoBKa M TexXHUYeCcKoe OOCAy>KUBaHHE pPEeryJssTopa JOJDKHBI
MPOU3BOJAUTHCS TOJIbKO KBAaJUQUIMPOBAHHBIMHU CHELUAJUCTAMH, U3YYUBUIMMH HACTOsIee
PYKOBO/ZCTBO MO 3KCIJIyaTalUH.

45 Tlpu 3KcljyaTalMd W TeXHUYEeCKOM OOC/AyKMBaHUKM HeO06XO0JAUMO CO6JII0JATh
Tpe6oBaHUsA «[IpaBUJ TeXHHYECKOW B3KCIJyaTallUMd 3JIEKTPOYCTAHOBOK IMOTpebuTese» u
«[IpaBuJ TEXHUKHU 6€30MaCHOCTH NMPU IKCIJIYATALMHU 3JIEKTPOYCTAaHOBOK MOTPEOUTE e ».

4.6 /lns 3aliUThI 00CIYKUBAIOLLEr0 NepCcoHasIa peryasaTop A0JLKeH ObITh 3a3eMJIEH.

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

4.8 Ecnv cayyailHas moJiadya HampsiKeHUe Ha HarpyskKy NpejCcTaBJsieT ONacHOCTb JJIs

nepcoHasla UM 000pPY/I0BaHUSI, TO PETYJISTOP HEOOXOAMMO MOJKJIKYATh Yepe3 MpepbiBaATE b,
HampuMep, KOHTAKTOP, YIIpaBJsieMblid BHELIHEN CUCTEMOM 6€30MaCcHOCTH.
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4.9 He fonyckaeTcs paboTa yCTPONCTBA C KOHJEHCAaTOPHOM HAarpy3KOM, MOAK/IIOUEHHON K
BBIXOZY.

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

A) ycTaHaB/IMBaTh PETYJISATOP HA HEFOPIOUYIO TOBEPXHOCTh;

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

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

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

5.2 [Ipok/aAbIBalOTCS JIMHUHU CBSI3H, Ipe/jHa3HauYeHHble COeIMHEHUs C MUTALEN ceThblo,
Harpy3Kou, yCTPOMCTBAMU yIpaBJIEHUS.

5.3 CeyeHuHe CUIOBBIX IPOBO/IOB J0X)KHO COOTBETCTBOBATh TOKY Harpy3KHU.

54 llenu A/ MoJayd CUTHAJIOB YIpaBJieHUS CJleAyeT BbINOJHATb BUTBIMU IapaMH
NpOBOJOB cedyeHHeM He MeHee 0,22 MMZ ¢ HenmoCpeACTBEHHBIM HX MNOJKJKYEHUEM K
YIPaBJISIIOUAM KJIEMMaM JJis1 KaKA0r0 CUTHasIa OTAEeJbHO.

5.5 Ilpy MoOHTaxke NpPOBOJOB HEOOXOAMMO OOECHeYUTb HX HaAAEXHbIA KOHTAKT C
KJI€eMMHHUKOM peryJsTopa, [Js 4Yero peKOMeHJyeTCs WX KOHI[bl THIATeJbHO 3a4YUCTUTh U
06JIyJUTb UJIM ONPEccOBaTh B CTAHTAPTHble HAKOHEYHUKH, TUJIb3bl, KJIeMMbl. [lofcoenHeHne
IPOBO/IOB OCYLI€CTBJISIETCS M10J] BUHT.

5.4 He ponyckaeTcs NpoKJajKa JHUHUHM YNPaBJAAKIIUX CHTHAJOB B OJHOM XXIyTe C
CUJIOBBIMH IIPOBOJIaMH, CO3JAI0ILMMH BBICOKOYACTOTHbBIE UJIM UMITYJIbCHbIE IOMEXH.

5.5 TloakaoyeHWe BHEWIHUX Ienedl K YCTPOUCTBY NPOU3BOAUTCSA MO CXeEMaw,
npuBeeHHbIM B [IpuioxeHuu A.

5.6 [Ipu BbINOJIHEHUHU MOHTAXXHBIX pa60T HEOOXOJUMO MPUMEHSATb TOJbKO CTaHJAAPTHBIN
UCNIpaBHbIA HUHCTPYMEHT.

6. IlepBoe BK/IIOUEHHE.

6.1 [lepes mepBbIM BK/IOYEHHEM HEOOXO/IUMO BBINOJHUTL CJEeAYIOLIUE AEUCTBUA:

A) mpou3BecTH MOJKJIIYEeHHEe MO cxeMe 1, yKa3aHHOW B MPHUJIOXKEHUH A, IPU 3TOM B
KayecTBe TECTOBOW HAarpy3Ku peKOMeHAYeTCs MOJKJIYUTh JaMIbl HaKaJMBaHUS MOILHOCTbIO
100-150 BT;

be3 mnoak/IHO4YeHHONW HArpy3kd HEBO3MOXKHO CJleJlaTb BBIBOJ O TMPaBUJIbHOU WU
HelpaBUJILHOU paboTe pery/asTopa.

B)y6eauTbcs B MPaBUJIBHOCTU NMOJKJKYEHHS BHEIIHUX Lieled MUTAHUsS W yIpaBJeHUs,
3a3eMJIeHMS], OTCYTCTBUU KOPOTKOI'0 3aMbIKaHUS Ha BBIXO/IE;
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B) mopaTh HampspKeHHe HA PEryJisiTop, MPU 3TOM BCe CBETOAMOAbI HA MepeHed MaHe U
mkada J0o/HKHbI KPaTKOBPEMEHHO 3aropeThCsl U NMOracHyTh, Ha Juciyiee B TeueHUe 10 cekyH[,
JIOJKHA 0TOOPa3UTbCA HAJIMUCh TEKYIed MOJIeIn PeryJsTopa M BKIYAITCA BEHTHUJISTOPDI
oxJaxJeHus. Jlasee Ha JucIjiee 0TOOPA3UThCA HaANUCh “‘[OTOBHOCTBH” M TeKyllee 3HaYeHHUE
curHasia 3aJjlanus( HampspKeHUs1 WM MOIHOCTH, HanpuMep Us=57%, ). 3To o3HayaeT, 4YTO
peryJisiTop roToB K pa6oTe U MPOrpaMMHUPOBAHUIO.

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

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

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

FO ynp. dazamu

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

7.2 Boi6op GyHKIUH.

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

7.3 IlpocMOTp ¥ U3MeHeHUe 3HAaYeHUSA QYHKIHUU.

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

FO ynp. ®asamu
0 - coBMecTHoe

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

Jl1s1 TOro, YTOOBl COXPAaHUTb BblOpaHHOEe 3HayeHHe (QYHKIMH, HY>KHO KPaTKOBpPeMEeHHO
HaxkaTb KHONKy “®”, mpu 3TOM Ha [JAuCIJiee KpPaTKOBPEMEHHO OTOOpasuTCs HaJIUCh
“CoxpaHeHO0”, 4YTO FOBOPUT 00 YCNENIHOW 3amucyd 3HauyeHUss QYHKIUMU B MaMATb YCTPOMCTBa.
Jlasiee Ha UHAMKATOpe BHOBb OTOOPA3UTCA Ha3BaHUe TeKylleld QyHKIMU U CTAHET BO3MOXHbIM
HaBUTaLUsA M0 QYHKIUSAM.
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Ecnu ke BblOpaHHOe 3HaueHUe (QYHKIHUM COXPaHATbH He TpebyeTcs,

Ha*XMHUTE€ KHOIIKY

“ITporp.” TeKCT BO BTOPO# CTPOKe MHUKATOPA UCUE3HET, 2 3HaYeHHe QYHKIIMH He COXPAHUTCS,
B YeM JIeErKO y6eJUThCs, TOBTOPHO MPOCMOTpPEB 3HaYeHHe (PYHKIUHM, [IJIsl YEro ONsATb HYXKHO
HaXKaTb KHOMNKY “®”.

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

Tab6siuna 7.1 [IporpaMmupyeMbie GYHKLUHU

®yH- | Hapnuces Ha OnucaHue
Kiysi | MHAMKaTOpe
dynknuu FO-F8 ABas110TCA 00LIMMM AJ151 BCEX PEXXHMOB
OnpejnensieT cnoco6 ynpasJjeHus ¢pa3zaMu: COBMECTHOE WJIM pa3jieJibHoe
3HavyeHue Hagnuch IlosicHeHue
FO ymp. azamMu
0 COBMECTHOE CoBMecTHOe ynpaBJieHHe dpazamu
1 pasjiesibHOe Pa3jiesibHOE yripaBJsieHUe da3amMu
OmnpepnenseT cmocob6 ympaBJeHUs:: KoMmaHJa “Pa6ora” mojlaeTcd MeECTHO WJH
JUCTAHITUOHHO
3HaueHHe Hagnucoh [TosicHeHue
Komanpa “PaboTta” nojiaeTcsi mepeBo/joM pyKOSITKH
F1 crnoco6 yrmp. 0 Tym6s1ep A " . A p i A . py
TyMOJepa “PaboTa” B mosiokeHue “BKa
KoMania “PaboTa” mojjaeTcsi myTeM 3aMbIKaHUs KJIEMM
1 JUCTAaHIIMOHHO .
6 ¥ 7 KJ1eMMHOU K0JI0AKU X1 nJ1aThl ypaBJieHUs]
2 modbus KoMania “PaboTa” nosaetcs no untepdeiicy RS-485
OnpejensieT cUrHaJ ynpaBJieHUsI BBIXOAHBIM HanpsiKeHUeM
3HavyeHue Hagnuch IlosicHeHue
CurHan 3alaHus U3MEHSIeTCS HaXKaTUeM KHOMOK “>" u
M<"
0 KHOIIKU ‘n
HaxkaTue “>” yBesiIMYMBaeT BBIXO/JHOE HANPSXKEHHE
HakaTue “<” yMeHbIIaeT BbIXOJHOE HANIPSKEHHE
CurHan 3aJjlaHusi U3MEHSIETCS MOBOPOTOM PYYKH
nepeMeHHOr0 Pe3UCTOPa, pa3MellleHHOr0 Ha JIUIEBOU
1 BCTP.PE3UCTOP | HMAHEJIH. [TosioxkeHUE “Mun” COOTBETCTBYET
F2 CUTHaJ ymp. MHHHMAaJIbHOM BeJIMYMHE 3a/laHusd, NoJioxkeHue “Makc”
— MaKCHMaJIbHOU BeJIMUMHE 33/IaHMUS.
CurHas 3aJlaHus MOJIaeTCs BHEUTHUM HanpsbkeHueM 0-
2 0.10B
10B
3 0.20 MA CurHaJi 3a/laHus noJlaeTcs TOKOM ynpaBJieHus 0-20 MA
4 4..20 MA CurHaJi 3a/laHus 0JlaeTCs TOKOM ynpaBJieHus 4-20 MA
BHeL CurHan 3afiaHus TOJAeTCd BHEUIHUM IepeMeHHbIM
5 e3I/ICT(.) Pe3uCTOpOM. PekomeHyeMoe 3HaueHHe
p P CONMPOTUBJEHUSA 3TOro peducrtopa 1..10 kOM
6 modbus CurHas 3aJilaHus nojlaeTcs no uHtepdeicy RS-485
OnpefensieT NOBeEHUE PeTyJiITOpPA MOC/€E MPONAKU HANPSHKEHUST CUJIOBOM CETH WJIU
BCIIOMOTaTeJIbHOTO HaNpsKeHUs1 B pexxkuMe “PaboTa”
3HaueHHe Hapnuce [TosicHeHue
Eciyv mpoBan HanpspkeHUs [JIMJICST MeHee 2 CeK —
BBIXOJIHOE HAIpsHKEHHE CKAavyKOM BO3BpalllaeTcs Ha
F3 aBT.BKJIL AHO p pait
0 BKJIFOUEHO NpeXHUH ypOBEHb.
Eciv mpoBasn HanpsbkeHus JJinica 6GoJjiee 2 cek -
IPOUCXOJUT aBTOMATHUECKOE MOBTOPHOE BKJIKUYEHHE.
Ecnyv mpoBan HanpspkeHUs [JJIMJICST MeHee 2 CeK —
1 OTKJIIOYEHO
BBIXOJIHOE HAalpshKEeHHEe CKAavYKOM BO3BpalllaeTcs Ha
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NpeXHUH ypOBEHb.

Ecqiu mpoBas HamnpsbKeHUs JAJIWJCS OoJsiee 2 CeK -
aBTOMaTUYECKHUU Iepe3anyCcK He MPOUCXOAUT; YTOObI
nepedtTu B pexuM ‘PaboTa” HYXHO MOAATh KOMaHAY
“Cton”, mocJjie 4yero noJlaTb BHOBb KoMaHAy “PaboTta”

OnpeziesisieT yCJI0BHeE cpabaThIBaHUSA 1-ro MPOrpaMMHUPYEMOro peJie
3HavyeHue Hapnuce [TosicHeHue
0 OTKJIIDYeHO | Pesie HEaKTHMBHO BO BCEX peKMUMaxX paboThI
1 CUTHAJI CpabaTbiBaHME peJie IPOUCXOAUT MPU NEPEX0/ie B PEXUM
F4 1-e pene 'OTOB “T'oToBHOCTB”
2 CUTHaJ CpabaTbIBaHME peJie MPOUCXOAUT IIPH IepeX0/ie B PEXKUM
PABOTA “Pa6ora”
3 CUTHaJ CpabaTbIBaHME peJie MPOUCXOAUT IIPH IePEeX0/ie B PEKUM
ABAPHA “ABapus”
OnpefesisieT ycj0BHe cpabaThlBaHUS 2-T'0 IPOTPAaMMUPYEMOrO peJsie
3HavyeHue Hapgnuce [TosicHeHue
0 OTKJIIDYeHO | Pesie HEAaKTHMBHO BO BCEX peKMMaxX paboThl
1 CUTHaJ CpabaTbIBaHME peJie MPOUCXOAUT IIPH IepeX0/ie B PEXKUM
F5 2-e pese 'OTOB “T'oToBHOCTB”
2 CUTHAJI CpabaTbiBaHME peJie IPOUCXOAUT MPU NepeX0/ie B PEXUM
PABOTA “Pabora”
3 CUTHaJ CpabaTbIBaHME peJie MPOUCXOAUT IIPH IePeX0/ie B PEKUM
ABAPHUA “ABapus”
OnpepenisieT ycjoBUe cpabaThiBaHUs 3-T0 IPOTPAaMMUPYEMOrO peJjie
3HavyeHue Hapgnuce IlosicHeHue
0 OTKJIIDYeHO | Pesie HEaKTHMBHO BO BCEX peXKHUMaxX paboThI
1 CUTHaJ CpabaTbIBaHME peJie MPOUCXOAUT IIPH IePEeX0/ie B PEKUM
F6 3-e pesie 'OTOB “T'oToBHOCTB”
2 CUTHAJI CpabaTbiBaHME peJie IPOUCXOAUT MIPU NePeX0/ie B PEXUM
PABOTA “Pabora”
3 CUTHaJ CpabaTbIBaHME peJie MPOUCXOAUT IPH IePeX0/ie B PEXKUM
ABAPHUA “ABapus”
OnpepesisieT MeTO/| pETYJIMPOBAaHUS BbIXOJHOT0 HANPS?KEHHUsI
3HaueHue Hapnucek [TosicHeHue
F7 METOJ, per. > =
0 $azoBbIN @®a30BbIi METO/, PETYJIMPOBAHUS
1 np.Nepuos, MeTo/ pery/iMpoBaHus NPONYyCKOM NEPUO/IOB
3afaeTcd XapaKTep Harpy3Ku — akTUBHAasl UJIM aKTUBHO-UHAYKTUBHAsI.
3HaueHUe Hapnucek [TosicHeHue
0 aKTHUBHas AxTuBHaga Harpyska( cos ¢u >0,9)
F8 HarpysKa 1 AKTUBHO-UHJ,. | aKTUBHO-UHAYKTHUBHas. PekoMeHJyeTCsl MCIOJIb30BaTh

JUIsl Harpysku ¢ cos ¢u<0,8 nmpu $da3oBoM ynpaBieHUH(
F7=0) wu s Harpyskd, NOJKJIOYEHHOU yepes
TpaHchopMaTop, HpHU yOpaBJeHUHU  MPOMYCKOM
nepuojgoB( F7=1)

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

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

F11 IJIaBH. MyCK
y ¢yHknuu ot 0 1o 25 cek ¢ marom 0,1 cek
BpeMsa n1aBHOrO CHWXKEHHUS HANpHKeHWsA A0 MUHUMaJbHOTO 3HavyeHUA. /luamasoH
F12 IIJIaBH. BBIKJI. o
3HayeHUM PpyHkiuu ot 0 1o 25 cek c marom 0,1 cek
OmnpepesisieT 3aKOH U3MEHEHUS BbIXOJHBIX HANPSKEHUSA U MOIIHOCTU B 3aBUCHMOCTHU
F14 | per.BesM4YMHA | OT YNPaBJSIOLEr0 CUTHaJIA(MPU yCIOBUM, UTO HANpPSDKEHHWE CeTHU CHUHYCOWJAIBHO, a

Harpyska JIMHelHa)
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3HayeHHe Hagnuchb [TosicHeHUe
0 U BbIXo/lHOe HampsbKeHUEe MpsIMO MNPOMOPIUOHANBHO
CUTHaJy yIpaBJeHuUsl
1 p BbixoHasA MOIHOCTh MPSIMO NPONOPLIMOHAJbHO CUTHATY
ynpaBJieHUsI

F15

HHWXXH.IIpeaes

MuyHMMa/lbHOE 3HaUYeHUeE CUTHaJA 33/iaHus B %. /luanasoH 3HayeHuil pyukuuu ot 0%
710 100%, HO He 6oJiee 3HaUYeHUsA GyHKIUK F16. luckpetrHocts 0,1%

F16

BEpPX. Ipejet

MakcrMasnbHOe 3HaYeHue CurHaja 3aZaHud B %. [luana3oH 3HayeHUd GyHKLUU oT 0%
710 100%, Ho He MeHee 3HaueHus GyHKIMU F15. JluckpetHoctb 0,1%

F17

pexum

YnpaBsieHHe TOKOM HarpysKw.

(DYHKU,I/IH BKJ/IlOHYaeT HJIM OTKJ/IKYdeT pPEexuM

OrpaHHUYEeHHAd TOKa UJIH CTa6I/IJII/ISaL[I/II/I TOKa.

3HayeHHe

Hagnucek

[TosicHeHne

0

OTKJI.

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

OTKJIIOYE€HBbI

1

OrpaHH4Y€EHHE

BxutoyeH PEXHUM OTrpPaHUYECHHUA TOKA

2

CTabuIM3anud

BrutoueH peXum CTa6I/IJII/IBaLII/II/I TOKa

dyukuua F18 peiicTByloT npu dazoBoM meroge peryaupoBaHuA( ¢yHkuua F7=0) npu coBMeCTHOM U

pa3ge

JIbHOM yIpaBjieHuM ¢paszaMmu

CDYHKL[I/IH onpegedeT CKOpOCTb U TOYHOCTb CTa6I/IJII/133L[I/II/I HJIK OTPAHHUYEHHUA

0 MepasieHHass | MeasieHHasi cTabUIM3alMs, BBICOKAsi TOYHOCTh
F18 | cra6umusanns 1 cpeaHss CpeiHad cTabuan3alys, CpeiHsAsI TOYHOCTh
2 6pIcTpast BricTpasi cTabu/in3anusi, HU3Kasi TOYHOCTh
3 S BricTpasgs mnpu OGOJBLUIMX OTKJOHEHHUSX OT YCTaBKH,
Me/lJIeHHAsl IPU MaJIbIX OTKJIOHEHUSIX
F21 u. npezien | OnpejnesnsieT MUHMMaJIbHOEe 3HAYE€HHE TOKA B HAarpy3Ke B peXUMe CTabUIM3aluu TOKA.
3HavyeHue QYHKIMU He MOXKET IPEBBICUTh 3HaYeHUue pyHKuuu F22
OnpefensieT MakCMMa/lbHOe 3HAaYE€HUE TOKA B HAarpy3kKe B peXMMe OTpaHUYEHHUs TOKA
F22 B. ipepe | WM CTabWIM3alMUA TOKA. 3HaUyeHHe QYHKIHUU HE MOXKET MPEeBbICUTb HOMHUHAJbHBIN

TOK pPeryJisiTopa U He MOXeT ObITh MeHbllle 3HaueHUs1 QyHKuuM F21

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

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

F26 HUKJI. per.
I p 1o 10 cek c marom 1 cex
MuHHMMaJIbHOE 3Ha4YeHHe CUrHaja 3aJaHusd B %. /lnana3oH 3Ha4eHUH GyHKIMU oT 0%
F27 | HwxH.penen
710 100%, Ho He 6oJiee 3HaueHUs1 dyHkiuu F28. luckpetHocTs 0,5%
MakcuMaJibHOe 3HadyeHHe CUrHaJjia 3agaHud B %. /luanasoH 3HadyeHul ¢yHKIMU oT 0%
F28 Bepx.lpees

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

dyuknuu F31-F88 aelicTBYIOT pM pa3jesibHOM ynpasjieHud pasamu( pynknusa F0=1)

dyuknuu F31-F48 pelictBuTe /IbHBI AJI1 KAHAJIA peryJiMpoBaHus A

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

F31

IJ1. ycK A

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

F32

1. BBIKJI. GA

BpeMsi IJIaBHOTO CHWMKEHUSI HANpPsDKEHUs [0 MUHUMAJbHOTO 3HaueHUs. /lMama3oH
3HayeHud PpyHkiuu ot 0 1o 25 cek c marom 0,1 cek

F34

per. Beand. GpA

OnpepesnsieT 3aKOH U3MeHEHUs BBIXOJHBIX HaNPSXKEHUS U MOLIHOCTH B 3aBUCHUMOCTH
OT yNpaBJIAIOILEr0 CUTHaJlA(MpHU YCJIOBUM, YTO HANpPSX)KeHHE CeTH CHHYCOWJAJbHO, a
Harpyska JIMHelHa)

3HayeHHe Hagnuchb [TosicHeHUe

BbixoiHOE HamNpshKeHWe MpPsIMO
CUTHaJy yIpaBJEeHHUsI

0 U MPpONOPLHHUOHAJIbHO

BbIx0oHast MOIHOCTb NPSAMO NPONOPLMOHAIBHO CUTHATY
ynpaBJIeHUsI

1 P

F35

H. ipejien GA

MuyHUMa/bHOE 3HaUeHUe CUTHaJIA 33/iaHus B %. [luanasoH 3HayeHuil ¢yukuuu ot 0%
710 100%, HO He 6oJiee 3HaUYeHUsA GyHKIUK F36. JuckpetrHocTs 0,1%
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MakcuMasibHOe 3HaUYeHUe CMrHasla 3a/jaHus B %. /luana3oH 3HayeHuil ¢pyHkuuu ot 0%

F36 | B.mpenen oA J10 100%, Ho He MeHee 3HaYeHUs yHkuuu F35. JuckpetrHoctb 0,1%
YnpaBseHne TOKOM Harpy3kd. OYHKLMA BKJAKOYaeT WM OTKAKYAaeT pPeXUM
OrpaHHYeHusl TOKA WK CTaOUIM3alUH TOKa.
3HayeHHe Hagnucek [TosicHeHue
F37 pexxuM A 0 OTKUL PexxuMbl OrpaHuW4YeHUss W/IM CTaOWJIM3ALUK  TOKa
OTKJIIOYEHBI
1 orpaHuyeHue | BKJIIOYeH peXuM OorpaHUYeHHUs TOKa
2 cTabuavsanus | BkaodeH peXUM cTabU/IM3al My TOKa
F41 | m npegen bA OnpefenseT MUHMMa/lbHOE 3HaYyeHUe TOKa B Harpy3Ke B pexUMe CTabUIM3aluu TOKa.
3HaueHUe QYHKIIMHY He MOXKET NPEBbICUTh 3HaYeHUe QyHKIUU F42
OnpegensgeT MakCMMa/lbHOe 3HaYe€HUe TOKA B HAarpy3Ke B pe)XXMMe OTpPaHUYeHUs TOKa
F42 | B.upegenl A | mau crabuausanuu Toka. 3HayeHHe QYHKIMM He MOXKeT NPEeBBICUTb HOMHHAJIbHBIN

TOK peryJisiTopa U He MOXeT ObITh MeHbllle 3HaueHUs1 QyHKuuM F41

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

KaHaJIa peryJiupoBaHus A

OnpepnensieT BpeMsl OHOTO [[MKJIA pery/JinupoBaHus. /luanasoH 3Ha4eHU QyHKIUHU OoT 1

F46 UMK per. GA 1o 10 cek c marom 1 cex
F47 H. ipesen bA MuyHMMa/lbHOE 3HaUeHUe CUTHaJA 33/iaHus B %. [luanasoH 3HayeHuil pyukuuu ot 0%
710 100%, Ho He 6oJiee 3HaueHUs1 yHkiuu F48. JuckpetrHocts 0,5%
F48 | B.mpesen bA MakcuMasibHOe 3HaUeHHe cUTrHasia 33/1aHus B %. /luana3oH 3HaueHu pyHkunu ot 0%
Z0 100%, HO He MeHee 3HaYeHUs yHkuuu F47. JuckpetHocTb 0,5%
dyukuuu F51-F68 aelicTBUTEe/IbHBI AJI KaHaJ/IA peryJupoBaHus B

dyuknuu F51-F56 aeicTBYOT pu ¢a30BOM MeTo/e AJisl KaHaJ1a peryjaupoBanusa B( ¢yuknus F7=0)

F51

1. nyck ¢B

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

F52

ILJI. BBIKJI. GB

BpeMsa N/IaBHOTO CHM)KEHHS HANpsDKEHUs O MHUHUMAJbHOrO 3HaueHMA. /lMamna3oH
3HayeHUM PpyHkiuu ot 0 1o 25 cek c marom 0,1 cek

F54

per. Besind. B

OnpejnesnisieT 3aKOH M3MeHEHUST BbIXOJ[HbIX HAMPSXKEHUS U MOIIHOCTU B 3aBUCUMOCTHU
OT ympaBJisiouiero curuaia(npu ycaoBHUM, YTO HANPSKEHHWE CeTH CHUHYCOW/JAIBHO, a
Harpyska JIMHelHa)

3HavyeHUe Hagnuch [TosicHeHue

BbIxo/iHOe  HampspKeHHe MPSIMO
CUTHAJIy yIpaBJIeHus

0 U MPpONOPUHOHAJIbHO

BbixoiHAs MOLIHOCTD MPSIMO NPONOPLUOHAIBHO CUTHAITY
yHpaBJeHHUsI

1 P

F55

H. npejiena ¢B

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

F56

B. mpesen B

MakcuMasibHOe 3HaUYeHUe CMrHasa 3a/jaHus B %. /luana3oH 3HayeHuil ¢pyHkuuu ot 0%
710 100%, Ho He MeHee 3HaYeHUs PyHKIMHU F55. JluckperHocts 0,1%

F57

pexxum ¢B

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

3HayeHHe Hagnucek [TosicHeHue

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

OTKJIIOYE€HBbI

0 OTKJI

1 OI'PaHHUYEHHE BrutoueH PEXHM OT'PAHHUYEHHUA TOKA

2 ctabuau3anus | BkaovyeH pexxuM cTabuan3aluu ToKa

F61

H. npefen [ ¢B

OnpejnensieT MUHMMaJIbHOEe 3HAY€HHE TOKA B HAarpy3Ke B peXUMe CTabUIM3aluu TOKA.
3HavyeHue QYHKIMU He MOXKET IPEBBICUTh 3HaYeHUue GyHKunu F62

F62

B. ipefen [ B

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

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

KaHaJia peryJimpoBaHusi B
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OnpepesnsieT BpeMsi OZJHOTO LIMKJIA PEryJIMpOBaHus. /luana3oH 3HaueHU GyHKIMUH OT 1
F66 | nuka. per. dB

10 10 cek c marom 1 cek

MuHuMasbHOE 3HaYeHHe CUTHaJIa 3aAaHus B %. /luanaszoH 3HavyeHUN GyHKuuu ot 0%
F67 | H.mpenen B 0 o

Z10 100%, Ho He 6oJsiee 3HaYeHus1 yHKuH F68. luckpetnocts 0,5%
F68 | B.mpesea dB MakcuMasibHOe 3HaueHHe CUTHaJla 3aaHud B %. /lnana3oH 3HaueHUH yHKuUU oT 0%

1P 710 100%, Ho He MeHee 3HaueHusd GyHKUMU F67. [luckpetHoctb 0,5%

dynkuuu F71-F88 peiicTBUTE/IbHBI AJIs1 KaHAJIA peryjarupoBaHus C

®yukuuu F71-F76 aeiicTBy10T pu ¢a3oBOM MeToJe AJisl KaHas1a peryjupoBanusa C( pynkuusa F7=0)

F71

1. nyck ¢pC

BpeMsa myiaBHOro BbIXOJj@a Halps)KeHUs HA 3aZlaHHbIM ypoBeHb. /lMana3oH 3HaYeHUH
¢yHkuuu ot 0 1o 25 cek c marom 0,1 cek

F72

1. BBIKJ. ¢C

BpeMs MIaBHOTO CHWKEHHs HaINpsHKEHWS 0 MUHUMa/ILHOTO 3HavyeHWs. /[uamasoH
3HayeHUH PpyHKIuM ot 0 1o 25 cek c marom 0,1 cek

F74

per. Besnd. ¢C

OnpepesnsieT 3aKOH U3MEHEHUS BBIXOJHBIX HaNPSKEHUA U MOLIHOCTH B 3aBUCHUMOCTH
OT yNpaBJISIOIIEro CUrHasia(MpU YCJIOBUM, YTO HANpPSDHKEHHE CeTH CHUHYCOWJIAJIbHO, a
Harpyska JInHelHa)

3HavyeHHe Hagnuch [losicHeHue

BbixogHOE HaNps>KEHHE MPSIMO
CUTHaJy yIpaBJEHHUs

0 U MMpOoNMOpHIHOHAJIBHO

BbIX0o/JHast MOIIHOCTb NPSIMO MPOMOPIMOHAIBHO CUTHATY
ynpaBJieHUsI

1 P

F75

H. npegena ¢pC

MuHMMasbHOE 3HaYeHHe CUTHaJA 3aJaHus B %. /luanasoH 3HavyeHud GyHKnuu ot 0%
710 100%, HO He 6oJiee 3HAUYeHUs1 dyHKIUK F76. luckpetrHocTh 0,1%

F76

B. ipejien ¢pC

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

F77

pexxum ¢C

YHpaBﬂe}me TOKOM Harpys3KH. (DYHKU,I/IH BK/IlOHYaeT HJIM OTKJ/IIOYAdeT pPEeXxnuM
OT'PaHHUY€HHA TOKA NJIN CTa6I/IJII/ISaLII/II/I TOKA.

3HavyeHUe Haganucek IlosicHeHue

PexxuMbl OTpaHHUYEHHd  HJIHU CTa6I/IJII/IBaLII/II/I

OTKJIIOYE€HBbI

TOKa
0 OTKJL

1 OrpaHH4Y€EHHE BrutoueH PEXHUM OrpPaHUYEHHUA TOKA

2 cTabuinsanus | BkiaodyeH pe)XXuM cTabU/IN3allMy TOKA

F81

H. ipezes [ ¢C

OnpepesnsieT MUHMMaJIbHOE 3HAaY€HMe TOKA B Harpy3Ke B peXMMe CTabU/IM3al MU TOKa.
3HaueHUe QYHKIIMY He MOXKET NPEeBbICUTh 3HaYeHUe yHKIMU F82

F82

B. mpegen I ¢C

OnpejnesnsieT MaKCUMa/IbHOE 3HAaYeHUE TOKA B Harpy3ke B peXKMMe OTpaHUYEHUs TOKa
WM CTAabWIM3alMUA TOKA. 3HaUyeHHe QYHKIHUU HE MOMKET MPEeBbICUTb HOMHUHAJbHBIN
TOK PEryJATOpa M HE MOXET ObITh MeHblIe 3HaueHus1 yHKiuu F81

dynkuuu F86-F88 ne

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

OnpenesnsieT BpeMsi OZJHOTO LIMKJIA PEryJIMpOBaHus. /luana3oH 3HaueHUd GyHKIMUH OT 1

F86 UKJIL perT. ¢C
I per. ¢ 10 10 cek c marom 1 cex
MuHMMasbHOE 3HaYeHHe CUTHaJa 3aJaHus B %. /luanaszoHn 3HavyeHud oyHKnuu ot 0%
F87 | H.mpegen ¢C 0 o
710 100%, Ho He 6oJiee 3HaueHUs1 pyHkiuu F88. luckpetrHocTs 0,5%
38 B. pesien ¢C MakcuMasibHOe 3HaueHHe CUTHaJla 3aaHud B %. /lnana3oH 3HaueHUH pyHKuUU oT 0%
- 11P J10 100%, Ho He MeHee 3HaYeHUs yHkuuu F87. JuckpetrHoctb 0,5%
@yHKIMA BKJ/AOYAET WM OTKJIIO4YaeT TEeCTUpPOBaHWE Ha HaJW4he Harpysku U
BHYTpPEHHEe KOPOTKOe 3aMblKaHHe TUPUCTOPOB
KOHTpPOJIb
Fo1 Har 3HayeHUe Hapgnuce [TosicheHue
p 0 BKJIIOUEHA 3amuTa BKJIKYEHA
1 OTKJIDYeHa | 3amuTa OTKJIKYeHa
QOyHKIUA BKJIKYAET W OTK/IIYAaeT KOHTPOJIb OTCYTCTBUSA WM “cavnaHus paz”
3HavyeHUe Hagnucek IlosicHeHue
F92 | koHTpoJb pa3
0 BKJIIOYEHA 3almuTa BKJIKYEHA
1 OTKJIFOYEHA 3almuTa OTK/IYEeHA
F93 3amuTa @OyHKIMA BKJIKWYAET WM OTKJIKYAeT 3allUTy OT HECUMMETPUM TOKOB HarpysKHu.
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HeCHM.

HeakTHBHa IIpH pas/ie/IbHOM ynpaBJjeHUU pazaMu

3HayeHHe Hagnucek [TosicHeHue
0 15% 3amuTa cpabaThIBaeT NMPH HECUMMETPHHU TOKOB Ha 15%
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 OTKJI4YeHa | 3aluTa OTKJIKYeHa
3anuch B IaMsATh 3aBOACKUX HACTPoeK( 3HaYeHUH 10 YMOJIYaHUIO)
3HavyeHUe Hagnuch [TosicHeHUe
0 HeT 3HaueHUs BcexX MPOrpaMMUpPyeMblx OQYHKIUNA He
HM3MeHsIeTCs
Bce nporpaMMHupyeMble byHKIMHU NPUHUMAIOT
3aBO/ICKHE 3HaYeHHUs. JTY 3Ha4YEeHUs paBHBI:
OyHKIMA 3aBojckoe OyHKIMA 3aBojickoe
3Ha4YeHUe 3Ha4YeHUe
FO 0 F46 5 cek
F1 0 F47 0%
F2 1 F48 100%
F3 0 F52 3 cek
F4 1 F54 0
F5 2 F55 0%
F6 3 F56 100%
F7 0 F57 1
F8 0 F61 0
F11 5 cek F62 IHOM
F98 | 3aBog. HacTp. F12 3 cek F66 5 cek
F14 0 F67 0%
1 Jia F15 0% F68 100%
F16 100% F71 5 cek
F17 1 F72 3 cek
F18 1 F74 0
F21 0 F75 0%
F22 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
F41 0 F98 0
F42 IHOM F99 1
F51 5 cek F100 3
F99 | RS-485 azpec OnpepensieT ajJipec ycTporcTBa B ceTu RS-485, 3Hauenus ot 0 0 247
OnpenesisieT CKOPOCTb NepeJilauu JaHHBIX 10 ceTH RS-485
3HayeHHe Hagnuchb
0 1200 6uTt/C
F100 | RS-485 ckop 1 2400 61T/c
2 4800 6uT/c
3 9600 6uT/C
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19200 6uTt/c

28800 6uT/c

38400 6uT/c

57600 6uT/c

OO U

76800 6uT/C

9

115200 6ut/c

F102
F103
F104

kl paza A
kI paza B
kI ¢paza C

Onpenensier kKo3pOUIMEHT Nepefadyd MO TOKY MeXJy H3MepPEeHHbIM 3HayeHUeM
CUTHaJIa C JJaTYMKa TOKa M NMOKa3aHUsMH TOKa Ha AMCIlJIee B COOTBETCTBYIOIIEH dase.
Ha mnpeanpusaTuu HU3rOTOBHUTEJIe OOBIYHO BBICTABJIEHO 3HadyeHHe OJin3koe K 1,00.
JluamasoH 3HayeHuit ot 0 g0 2,50

8. UHAuKanusa JaHHbIX HA JHCILJIee

B ta6sniie 8.1 npuBeseHbl 0TOOpaXkaeMble Ha JIMCIJIee JJAaHHbIE /s BCeX PEXKHUMOB.

Pexxum

OTob6pakaeMble JlaHHbIE

1-s ctpoka Hagnuce “I'oToBHOCTB”

['oTOBHOCTB

2-1 CTpOKa
P3=45%, I3 =66 A.

BennuuHa 3ajawoniero curHajiaa, Hanpumep, Usz=25%,

[IporpaMmMmupoBaHue

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

2-51 CTpOKa 3Ha4YeHHe PYHKUMHU U KPAaTKOE MOsiICHEHUE

1-51 cTpoka BesiMuKHa 3a/1a1011ero CUrHasia

2-1 CTpOKa

BennuuHa TokoB mo ¢azam A, B, C u TemmepaTypa
paauaTopa, HanpuMep, [a=45 A, Ib=47 A, Ic =46 A, Tp=38 C.

Pabota

OTob6pakaeMble Ha AUCIIee MapaMeTpbl NMePUOJUYECKH MEHSITCH.
YTo6bl MpoCMaTpUBaTh TOJbKO OJWH BbIOPAaHHBIA MapaMeTp,
HanpuMep, Tp, HykHO HaxaTb KHomky “®”. Ilpu 3ToM B mpaBoM
BEpXHEM YIJy MNOSBUTCS HaAnuch “"®”, 4yTo o3HayaeT QUKCALUIO
TEeKyllero napaMmerpa. [Ipu 3ToM Ha jucniee 6yJeT OTOOpaKaThbCs

TOJIBKO

BbIOpaHHBIA mapaMmeTp. YToObI
napaMeTpa HY»KHO MOBTOPHO HAXKaTh KHOMNKY "®”.

OTMEHUTb (QUKcaALUI0

ABapus

Koz omn6ku U ee Ha3BaHHEe

9. Bo3MoXkHBIE HEHUCIIPAaBHOCTH U CIIOCOObI X YCTpaHEHUA

Bo3MoXkHbIe HEUCIIPAaBHOCTHU U CIIOCOOBI UX YCTpaHeHUdA IPUBENECHBI B Ta6JII/IL[e 9.1

Tab6smua 9.1 Bo3aMoXKHble HEMCIPABHOCTH U CIOCOOBI X YCTPAHEHUS]

Haanuce Ha
MHAUKATOpe

N Omu6Ku

I[TosicHeHue

HET HAarpy3Ku UJin

Ol K3 Ttupucropal

Harpysxca He NOAKJ/JKY€HA HJW KOPOTKOE 3aMblKaHHWE€ BHYTPU THUPUCTOPA.

Bo3MoxHasg npu4yvHa

JeiicTBusa

Harpy31<a He IOJKJ/II0OYEHaA HJIN
IMOAKJIDYEHA HEBEPHO

Y6eauTtncs B paBUJIbHOM
NOAK/JIYEHUH HArPY3KHU

HapymieHue koHTaKTa

HpOBepI/ITb KOHTAKTHbIE
CO€AMHEHHA; IPH H806X0,QI/IMOCTI/I
KOHTAaKTHbIE IMOBEPXHOCTHU
3a4YUCTHUTb, BUHTOBbLIE CO€JHUHEHHUA
MNOATAHYTb

O6pbIB MPOBOJOB, 0OPHIB BHYTPHU
Harpysku

[IpoBepHUTH L|eJIOCTHOCTH MPOBOJOB
Y Harpy3KH NyTeM “NPO3BOHKU”
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KOpOTKOG 3aMblIKaHHE

THUpHUCTOPA

BHYTPHU

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

BHyTpeHHsisl HEUCIPABHOCTD

OTNnpaBUTb B PEMOHT

YcTpoHcTBO He 0GHAPYKHUBAET Hallpsi>KeHUE CeTH

Bo3mo)kHada NIpyU4YvHa JencTBusa
Hanpspkenue Ha perynsatop He | Y6eaAUTbCA B NOAKJI0OUeHU N
. MO/IaHO HanpsiKeHus, MpPaBUJIBHOCTH
Ow?2 HET CUJIOBOU ceTH!
MO JIKJIYEHUS
CJIMILIKOM HU3KOe HalpshKeHue Y6eauThcs, 4TO HANPSXKEHUE B CETH
6osibiie 190 B
BHyTpeHHsS HeMCIPaBHOCTh OTnpaBUTh B pEMOHT
Bo BpeMsi paboThl 6bL1 3adUKCHPOBAH NMPOBaJ HANPSKEHUsS MUTAHUS
CUCTEMbl  yNOpaBJieHHWss WM MpPOBajJ  CUIOBOTO  HAMpsKeHHUs
JUINTENbHOCTBIO Gosiee 2-X ceKyH/,. JlasbHellllee NOBeeHUE PEryasiTopa
Ow3 Hannppﬂ(;}]zsgnﬂ' omnpefenserca 3HaueHneM o¢yHkuuu F3. Ecim F3=0, To ycTpolicTBO
’ aBTOMaTU4YecKu mnepeiiier B pexum “loToBHOCTR”; ecau F3=1, To
peryJsaTop BoHAeT B pexuM ‘[0oTOBHOCTB” moOC/je MOJa4v KOMaHbI
“Cton”
TeMnepaTypa oxJaxaarouiero paguaropa gocrura 80 C.
Bo3Mo:xHasg npUuIvHaA JeucTBUsA
HeucnpagseH BEHTUJIATOP | Y6eauThCa B HCIIPaBHOCTH
OXJIKAEHUS BEHTUJIATOpA
3acopeHbl BEHTUNALMOHHBIE | [IpouucTUTh BEHTUJISILIUOHHbIE
YKaJII03U »KaJII03U OT NbLJIM U Mycopa
Ow4 neperpesn!
PerynsaTop pasmeleH B IUJIOXO | YOeqUTbCs, 4YTO  TeMIlepaTypa
BEHTWIHMPYEMOM WM KApPKOM | OKpY>Kalollero BO3/1yXxa He
MecTe npeBbimaer 40 C. YcCTaHOBUTH
peryiatop B Apyroe  MecTo,
MPUMEHUTh BHENTHUHN 06/1yB
BHYTpeHHsIsl HEUCNIPABHOCTh OTnpaBUTh B PEMOHT
[lnater A2 u A5 He o6MeHuBatoTcs | [IpouncTUTD MeXIJIaTHbIe
HET CBAI3U MEeXIY
Omb rraramul ZpyT C APYTOM JJaHHBIMU pa3beMBI, ecJid OIIUOKA HE UCYE3aET
- OTIIPaBUTh B PEMOHT
Harpyska He mnojak/ao4YeHa WK | Y6eAUTbCS B IPAaBUJIbHOM
MOJIKJIIDYeHa HEBEPHO MOJKJI0YEHUHU Harpy3KHu
HapylreHnne KoHTakKTa [IpoBepUTH KOHTAKTHEIE
coeJIUHeHUs ; TPpU HE0OXOAUMOCTHU
KOHTAaKTHbIE IOBEPXHOCTHU
3a4YUCTUTh, BUHTOBBIE COeJUHEHUS
ow6 HeCUMMeTpHUS NOATSAHYTh
TOKOB! O6pbIB MPOBOJOB, 06pbIB BHYTPH | [IpOBEPUTH 11€JI0CTHOCTH MTPOBOJIOB
Harpysku Y Harpy3KH NyTeM “MPO3BOHKU”
CUnbHBIN Jucbananc | [loMmepyuTh CONPOTUBIEHUSA
CONPOTHUBJIEHUU HArPy3KU Harpysok
CuyibHBIN gucbasale a3 OTKJIIOYUTD 3aLUTY
BHyTpeHHss1 HEUCNTPABHOCTh OTK/IIOYUTD 3aIUTY WU
OTNPaBUTh B PEMOHT
KopoTkoe 3ambikaHue Ha BbIXoJie | [Ip0O3BOHUTE BBIXOJ peryasaTopa Ha
peryJasaTopa HaM4yue MeX($pa3zHOTO KOPOTKOT0
Ow?7 Koporkoe 3aMblKaHUA U 3aMbIKaHUA Ha
3aMblKaHue!

3€eMJIIO

CJIMIIKOM O0JIbIINE ITYCKOBbIE

YBesuubTe BpeMA IIJIABHOTO IYCKa,
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TOKH

YMEHbUIUTE BbIXOJHOE
HalpAd»>XeHHE, BKJIIOYUTE PEXKUM
OT'pPaHHUYE€HHA TOKA

C601t HacTpoek cpabaTbhiBaHus K3

CBsA3aThCs C IPOU3BOAHUTEIEM

BHyTpeHHsisl HEUCIPABHOCTD

OTHnpaBUTb B PEMOHT

Om10

[leperpyska

3HaueHUe TOKa Harpy3Ku
NpeBbIIIAET HOMUHAJbHBIA TOK
perysasitTopa B TeyeHue

AJIUTEJIbHOI'O BpEMEHH

YMeHBIIUTD BBIXOTHOE
HanpsDKeHHe PeryasiTopa;
BKJIOYUTH PEXXKUM OTpaHUYEHHUS
TOKA; YBEJIUUUTH COMPOTUBJIEHHE
Harpy3Kku

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin6ok

PerysisiTop He BocnpHHHMMaeT KoMaHAay “Pa6ora”

Bo3MoxKHas NpUYHvHa

JencTBusa

Komanga “PaboTa” He mocTymaer
Ha peryJsiTop

[IpoBEpPUTH MOCTYMJIEHHE KOMaH/IbI
pab6oTa Ha KOHTaKTaX KJeMMHHKa
yIpaBJIeHUST; y6eAUTbCs B
HCIIPAaBHOCTH TyM6JiepoB “Pa6ora”

HeBepHo 3amporpaMMHpoBaHa
éyuknua F1 - BbiGop cnocoba
N0/1a4YX KOMaH/ibl

[IpocMoTpeTh 3HaueHUe OQYHKIUHU
F1; npu He06X0AUMOCTU U3MEHUTH
ee 3HaYEeHUeE.

BHYTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omu60ok

3HayeHUe CUrHaJja 3aJldaHUA HE U3BMEHAETCA UJIU PABHO 0%

Bo3Mo:KHasg NIpuIvHaA JeucTBUsa
HewncnpaBHOCTB nenei | [IpoBeputh 11eJIOCTHOCTb U
yOpaBJeHUs1 WJIM HX HeBepHoe | MPaBUJIbHOCTb NO/AK/II0YeHUS

NOAKJIDYEHHE

L[ened ynpaBJjeHus

HeBepHO ycTaHOBJIEHO 3HayeHHE
byuknuu F2 - BbIGOp HMCTOYHHKA
3a/jaollero CUrHazua

[IpocMoTpeTh 3HaueHUe OQYHKIUHU
F2; npu He06X0AUMOCTU U3MEHUTH
ee 3HaYEHUeE.

HEI/ICHpaBHOCTb KHOIIOK UJIn
BCTPOEHHOTO IMMOTEHIUOMETPa,
BHYTPEHHAA HEUCIIPABHOCTD

OTnpaBUTH B PEMOHT

HeT omu60ok

PeryssiTop mnepexoguT B PEXUM

“PaboTa”, cUrHaJ yIrnpaBJeHUs

MNPpUCYTCTBYET W HM3MEHAETCA, HArpy3Ka IOAKJ/IF0YE€Hd, HO Ha BbIXOAE

HallpAXXEHHUA HET

Bo3MoxxHasg npu4yvHa

JelicTBusa

HewncnipaBHBI TUPUCTOPDI

[IpoBepUTh
THPUCTOPOB

HUCIIPABHOCTb

BHYTpeHHsIsl HEUCIIPABHOCTD

OTnpaBUTh B PEMOHT

HeT omin6ok

Ha HHAWKATOpE HET HaﬂHHCEﬁ, CBETOAMOAbI HE TOPAT

Bo3Mo:KHasg NpuIvHaA JeucTBUsa
He nmnopaHo BcnomoraresibHOe | BKAWOYHUTDH aBTOMaT QF2,
nutanue 220 B MPOBEPUTh HaJUYHE HaNPSKEHUs
220 B Ha koHTakTax aBTomMaTta QF2
Haxxata  kHomka  “ABapuiiHoe | OTXXaTb KHOIKY
OTKJII0OYeHue”

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

[Ipu pabore

peryjisiTop TnepuojuyecKu

“3aBucaeT”, JaHHble Ha

HHAWUKATOpe OOHOBJISIIOTCS HEeCBOEBpPEMEHHO, KOMaHAbl YIIpaBJIEHHUA
BOCOIPHUHUMAKTCA C 3al103JaHUEM UJIK HEBEPHO

HeT omm60k - Bo3mo)kHada NIpyU4YvHa JencTBusa
BcnomoraTesibHOe nuTtaHue | [IpoBepbTe ocuusnorpadom
COZIEPXKUT MHOTO noMex; | HaIM4YyMe I[OMeX MW TMpPOBajJOB B
MepUoJIMYECKM B HEM BO3HHUKAIOT | BCIOMOTaTeJbHOM Hanpsi>KEHUU.
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MPOBAJIbI HanpsKeHUs
BCJIEZICTBUE BKJIIOYEHUS APYroro
o6opyaoBaHus (
3JIEKTpO/IBUTATEEH,
anmnapaToB)

CBapOYHbIX

[TogaTh BcioMoratesibHOE MUTAaHUE
OT IPYTOUl JIMHUM

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omin60ok -

[Ipy mosmade HampsDKEHWs Ha PETYJIATOP Ha Harpyske MPUCYTCTBYET
Hanpsi>KeHUe, X0Ts KoMaHaa “Pa6oTa” He MojiaHa, PeryJssTOp HaXOIUTCS

B pexkuMe “I'oToBHOCTB”

Bo3Mo:KHasg NIpuIvHaA JeucTBUsa
KopoTkoe 3ambikaHue BHYTpH | “[Ipo3BOHUTH” TUPUCTOP
THPHUCTOPA
HeBepHoe NOJIK/IIYeHNe | YoeauTca B IPaBUJIbHOCTH
Harpy3ku NO/IKJIIOYEHHUS] HAarPY3KH

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

10. TexHu4ecKoe 06C/ayKUBAHUE

10.1 TexHHYecKoe OOCIY>XHBaHHE peryJisiTopa MNPOU3BOJUTCS HE pexe OJHOro pasa B
IIeCTb MeCsIeB U BKJIIOYAET B CeOs:

A)
B)
B)
r)
)

KOHTPOJIb KpeIllJIeH!s peryasTopa
KOHTPOJIb 3JIEKTPUYECKUX COeJUHEHUH, TOATIKKA BUHTOBbBIX COEJJUHEHHUM.
yAaJieHue MbLIU U TPSI3U;

KOHTPOJIb UCTIPABHOCTU BEHTUJISITOPOB;
KOHTPOJIb TEMIIEPATYPHOI'0 PEKUMA PeryasiTopa.

11 MapkupoBKa peryJjaropa

11.1 Ha kakab1i peryJsaTop HaHOCATCS:

A)
B)
B)
r)
/1) 3aBO/ACKOM HOMED;
E) roz u3rotoB/ieHus.

Ha3BaHUE PeryJsaTopa;

l'IOTpe6JIHeMaH MOIIIHO

0603HaYeHHe MMHUTaero HanpAeHud U 4aCTOThI;

CTh;

CTeNeHb 3alUThl KOPIYCa;

12 YnakoBKa 6J10Ka

12.1 YnakoBKa pery/igiTopa IpoU3BOJUTCSA B KAPTOHHYIO KOPOOKY WUJIU iepeBSAHHBIHN AILUK.

13 TpaHcnopTUpOBaHHE U XpaHEHUe

13.1 PerysnsaTop XpaHUTb B 3aKpbIThIX MOMEIEHUSAX B KapTOHHBIX KOpPOOKaX WJIU
JlepeBSHHBIX SIIMKaxX NPU CeAYOLHX YCI0BUAX:

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

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

Bo3zyx B noMeleHUU He JOJDKEeH COZAepkaThb NbLIM, TapOB KUC/IOT U ILesIoYel, a TakkKe
ra3os, BbI3bIBAIOILUX KOPPO3HUIO.

13.2 PerysiiTop B ymakoBKe TPaHCIOPTUPOBATbH MpU TeMmiiepaType oT -25 go +55 C u
OTHOCUTEJIbHOM BJIQXKHOCTHU Bo3Ayxa He 6oJsiee 95 % npu Temnepatype 35 C.
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13.3 TpaHcnopTHpoBaHHE [OINyCKaeTCd BCEMU BHUJAMU 3aKpPbITOTO TPaHCIOpPTA.
TpaHcnopTupoBaHWe  aBHUATPAHCIOPTOM  JOJDKHO  INPOU3BOJUTBCA B OTAIJIMBAaeMbIX
repMeTU3UpPOBAHHBIX OTCEKAX.

14 KoMI/IeKTHOCTb

15 lF'apaHTHUliHBIE 06513aTE/ILCTBA

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

15.2 B ciyyae BbIXOJa pery/siTopa HU3 CTpPOs B TedyeHUEe TAapaHTUHWHOTO CpoKa MpHU
COGJIIOZIEHUN T0JIb30BaTe/leM YCJOBUM 3KCIUIyaTaldM, TPAHCIOPTHPOBAHUSA, XpaHEHUSA 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/eM YCTPOHUCTBA CAaMOCTOATEJNbHO U Yy
CTOPOHHUX OpraHU3alyi 6e3 coracoBaHUs C U3TOTOBUTEJIEM.

e B ciyyae u3aMeHeHUs KOHCTPYKLUHM YCTPOUCTBA.

e Ha o6opysoBaHue WM eT0 KOMILIEKTYIOIIME, KOTOPbIe 3KCIJIyaTUPOBAJIMCh IPU HApylIeHU U
KayecTBa M MouHOCTA 3Hepruu corsacHo I'OCT 13109-97 Ha asekTpocHabGXkeHUeE, B
aBapUMHBIX YCJAOBUAX, MCHBITAJHU yAapbl MOJIHUM, MOXAap HWJIHU Jpyrue 3KCTpeMaJsbHble
YCJIOBHA.

15.4 PeMOHT ¥ cepBUC, B TOM 4YHCJIe TAaPAaHTUWHBIN OCYLIECTBJSETCS Ha MNpPeANpUSITHU
WU3TOTOBUTEJIS.

15.5 B ciyyae HEOGXOAMMOCTU TaPAaHTUHNHOTO U MOCTTaPAaHTUHHOTO PEMOHTA NMPOAYKIIUU
MOKHO 06paTUThCSA N0 aJipecy, yKkasaHHOMY calTe Komnanuu: https://zvezda-el.ru/
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IIpuinoxxeHue A CxeMbl NOAK/IIOYEHUS
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“Pabota ¢pC”
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PucyHnok Al Cxema noJKJIH0Ye€HUA Harpy3Ku — pa30MKHYTbIM TPeyTroJbHUK. YIIpaBJeHHe
dbazamMu coOBMeCTHOe UJIM pa3fesibHoe
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IIpunoxxenue b FaGapuTHbIe ¥ IPUCOEJUHUTE/IbHbIE Pa3MePbI
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Ta6siuna b1 M'abapuTHbIe U IPUCOEUHUTENbHbIE Pa3MepPbl, MM
HavmeHoBaHue Al A2 A3 B1 B2 H Kpenex Macca, kr
TPM-3-P-PT-40 360 390 414 560 525 | 174 | bBoatel M8 16
TPM-3-P-PT-80 360 390 414 560 525 | 174 | bBoatel M8 18
TPM-3-P-PT-125 480 516 546 720 680 | 194 | Boatet M10 24
TPM-3-P-PT-160 480 516 546 720 680 | 194 | Boatet M10 26
TPM-3-P-PT-200 560 602 638 840 790 | 194 | Boatel M12 33
TPM-3-P-PT-250 560 602 638 840 790 | 194 | Boatel M12 36
TPM-3-P-PT-315 660 702 738 940 890 | 222 | Boatet M12 48
TPM-3-P-PT-400 760 802 838 1000 950 | 222 | Boatet M12 50
TPM-3-P-PT-500 760 802 838 1000 950 | 222 | Boartel M12 55
TPM-3-P-PT-630 760 802 838 1000 950 | 222 | Boartel M12 60
TPM-3-P-PT-800 760 802 838 1000 950 | 222 | Boatet M12 64
TPM-3-P-PT-1000* 760 802 838 1300 1250 | 282 | Boatsl M12 75
TPM-3-P-PT-1250* 760 802 838 1300 1250 | 282 | Boatel M12 85
TPM-3-P-PT-1600 HanosabHbiii mikad 1600x800x400 120
TPM-3-P-PT-2000 HanosibHbli mikad 1800x1200x600 200
TPM-3-P-PT-2500 HanosibHbli mikad 2000x1400x600 230
TPM-3-P-PT-3000 HanosibHbi# mkadp 2000x1400x600 260

* MOXeT ObITh U3roTORBJIeH B Kady 1320x800x300 mm P31
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