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BBegeHue

Hactosimue «PyKoBOACTBO MO 3KCIJIyaTallMh» MpeJHa3HAaYeHbl /[AJs1 O3HAKOMJIEHUS
006CY>KUBAIOILETO MIEPCOHAJA C YCTPOUCTBOM, MPUHILIMIIOM JAEUCTBUS, KOHCTPYKLUEH, MOPSIIKOM
TEXHUYECKON B3KCIJIyaTalUuu U OO6CAyKMBaHUSA Tpex¢$pasHOro THUPUCTOPHOTO peryJsTopa
MOILIHOCTH, UMeHyeMoro Jasnee no Tekcty “TPM-3-C-H”, “peryasatop” uau “ycrpoiicTBo”.

1. Ha3HayeHue

1.1 PerynsTop npeaHasHayeH [Jis PeryJMpoBaHUsl MEepPeMEHHOT0 HaIpsKeHUs B CEeTSX
220/380 B 50 I'm HA aKTUBHOW U AKTHUBHO-UHAYKTUBHOU( cos ¢ >0,2) Harpyske AByMs
MeTOJlaMHU:

A) $a30BbIM, TO €CTh U3MEHEHUEM YTJIa 3a/JePXKKH OTIIUPAHUS CUJIOBBIX TUPHUCTOPOB;

B) MeTon0M npomnycKka Nepuo/ioB.

PerysnaTtop Henb3sd WCNOJb30BaTh [ 3JEKTPONMUTAHUS MNpPUOGOPOB, coAeprKaliux
3JIEKTPOHHble CXeMbI( KOMIBIOTEPHI, NPUHTEPbl, TeJeBU30pbl, TeJeKOMMYHUKALlMOHHOE
obopyoBaHHe U T.A.). JTO MOXXeT NPUBECTH K BBIXOAY U3 CTPOsl KaK peryjdaropa, Tak M
nuTaeMblx NpU6GOpPOB. B 3TOM ciiyyae OTBETCTBEHHOCTb 3a IOJIOMKY OOOpPYZOBaHUs HeceT
NOTpebuTe b, a rapaHTUHHbIE 0053aTeIbCTBA U3TOTOBUTEIA He JeCTBYIOT.

1.2 Harpy3ska K pery/isaTopy NoJKJr4aeTcs Mo cxeMe “3Be3/a” ¢ paboyeil HeUTpaJiblo.

1.3 PerysvpoBaHMe Hallpsi>KeHHe Ha Harpyske OCYLeCTBJIIETCA OJHOBPEMEHHO N0 BCEM
TpeM pazaM B COOTBETCTBUE C OJJHUM CUTHAJIOM 33/JaHUsI( COBMeCTHOe ynpaBJieHUe pa3aMu).

1.4 PeryssiTop MOXXeT NPUMEHSATbHCS KaK JJisl PyYHOrO ymnpaBJieHUsI YPOBHEM MOUIHOCTH,
BbIJleJIIEMOM B Harpyske, [AJisi 4ero npejHa3HayeHbl KHONKW U TMepeMeHHbId pe3nuCcTOop Ha
nepejHell mnaHesnd I1Kada, TaK M JAUCTAaHLMOHHOIO yIHpaBJieHHUs] B COCTaBe€ CUCTEMbI
aBTOMaTH3alMU. B kauecTBe ynpaBJiSilOIIMX CUTHAJIOB MOTYT IPUMEHSTHCA:

A) ctanpapTHbi curHai 0..10 B;

B) crangapTHbii curHai 0...20 MA;

B) crangapTHbid curHai 4...20 MA;

') BHemHUM nepeMeHHbIN pe3ucTop 1..10 KOM.

KoMaHay pa3pelnienus sl paboThbl peryssTopa MOXKHO NMOAATh KaK BPY4YHYIO C TOMOLbIO
TyMOJiepa Ha JIMI|eBOW MaHeJ U, TaK U JJUCTAaHLIMOHHO, 3aMKHYB COOTBETCTBYIOIIIME KJIEMMBI.

Bbibop curHajsa ymnpaBJieHHSI W KOMaH/bl paspelleHUsi OCYIeCcTBJSETCS MNyTeM
NpOrpaMMHUPOBAHUSL.

1.5 PerynaTop sB/sieTCd  MUKPOINPOLLECCOPHBIM MPOTPaMMHUPYEMBIM  YCTPOMCTBOM.
Bce 3anporpaMMupoBaHHbIE MT0JIb30BATE/IEM YCTAaBKU XPAHATCSA B 9HEProOHe3aBUCUMOU NaMATH
MHUKpOIpoLeccopa.

1.6 PeryssaTop oToGpa)kaeT Ha JUCIiee TeKyllde JaHHble O BeJUYMHE 33/al0lIero
CUTHaJIa, TOKaX Harpy3kKu, pexuMax paboThl, 3HAYEHHUS] MPOTrPaMMHUPYEMBbIX YCTABOK U KO/IbI
OILIUOOK.

1.7 PerysnsTop uMeeT LIMPOKUN KOMILJIEKC 3aIlUT U aBTOJUArHOCTHUKH, 06eCledrnBaOLUX
HaJiexkHoe QYHKIIMOHUMPOBAaHKE YCTPOUMCTBA U CBOEBpeEMEHHOe MHGOPMHUPOBaHUE OTPEOUTES
0 BO3HHMKAIOIIUX HEMCIIPABHOCTSAX U UX YIIpEX/eHue.
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2 TexHM4YeCKHe XapaKTEePUCTUKHU U YCJI0BUSA IKCILIyaTallUU

2.1 OcHOBHbIE TEXHHUYECKHE XapaKTePUCTHUKH YCTPOUCTBA NPHUBeAEHbI B Tad uIle 2.1

Tabsnna 2.1 - Texuuueckue xapakrtepuctuku TPM-3-C-H
KosinuectBo ¢das 3
Cetp 198-242 B, 342/418 B, 50 'y
YnpasJienue ¢pazamMu CoBMecTHOe
Cxema MOJIK/IIOYEHHS HAarPy3KH “3Be3/a“ c paboyel HEUTPaAIbIO
Hasimyre BBOJHOTO aBTOMaTH4Y€ECKOI0 Her
BBIKJIFOYATEJIs
Hasimyre KHONKY aBapUHAHOTO OTKJIIOYEHHUS Ja
®a30BbIM, NPONYCKOM NEPUOI0B

Cnoco6bl peryJiMpoBaHUsi MOUIHOCTH

BcrnoMoraTesibHOe MUTAHUE 111 CUCTEMbI
ynpaBJieHUsl

198-242 B 50 I'y

HoMHHa/NBHBIN TOK HAarpy3ku, A

40, 80, 125, 160, 200, 250, 315, 400, 500, 630, 800,
1000, 1250, 1600, 2000, 2500, 3000

CurHan ynpaBJieHUs

Peryupyrouun 3jieMeHT Tupucrtop
Tun cucteMsl yripaBJieHuUs MukpomnpoueccopHas
0..10 B, 0..20 MA, 4..20 MA, BCTpO€eHHbIH!

nepeMeHHbIN Pe3UCTOpP, BHEIIHUH
IlepeMeHHbIN pe3UCTOp, KHOIIKY aHeJU
ynpaBJleHUs

Bxoj ynpaBsieHus1 / BXOZJHO€e CONIPOTUBJIEHUE

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

[1;1aBHBIN BbIXO/, HA 3aJaHHYI0 MOLHOCTh

0..25 cexk

Nupaukanuda

Kuako-kpucraiimieckui MHAUKATOP 32-
CHMMBOJIbHBIH, 2 cBeTOAHOAA

ﬂOl’IOJIHI/ITeJIbeIe KOHTAaKTbI

3 nporpaMmmupyeMsbix pesie 220 B 5 A.
BbixoiHOM curHaJs: “Pa6ota”, “ABapus”,
“T'oToBHOCTBL”

3amuTa: KOpOTKOEe 3aMbIKaHHE HA BbIXOZe

JJIeKTpOHHAad 3allUTa

3aI.L[I/ITa: rneperpys3ka AJIMTeJbHbIM TOKOM

BJIEKTpOHHaH 3allluTa

3alura: neperpeB TUPUCTOPOB

Jatyuk Temnepatypsl 80 C

3auuTa: noteps ¢a3bl UaM “cavnanue” gas

JJIeKTpOHHas

3aI.L[I/ITa: KOHTPOJIb NIOAK/JIKOYEHHUA HAl'PY3KH

JJIeKTpPOHHAs1, paboTaeT TOJbKO Mepes MycKOM

3au_mTa: KOHTPOJIb UICIIPABHOCTH TUPHUCTOPOB

JJIeKTPOHHAas1, paboTaeT TOJbKO Mepes MyCKOM

3amuTa: HECHMMETPHS BbIXOIHBIX TOKOB(
00OpbIB UJIM TOBPEXKJEHUE HAaTPY3KH)

JJIeKTPOHHadA

[leperpysoyHas cnoco6HOCTb( AelCcTBYyOIeE
CpeJlHEKBaJIpaTUYHOE 3HAUYEHHUE)

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

[Topor cpabaTbiBaHUs 3alUThl OT KOPOTKOTO
3aMblKaHUs( aMIIMTYAHOE 3HAYEeHHUeE)

[ >=3Iun

TouHOCTb cTabUIU3aLUU IEWCTBYIOIIUX
CpeJHEeKBaJpaTUYHbIX 3HAYEHUH BbIXOJHBIX
napaMeTpoB

Hanpspkenue u Tok - 2% UH, [H
MOILHOCTb, KBaZpaT HanpsbkeHus — 4% PH,
UH"2

Bpems cTabuin3aLuu TOKa, Haps>XKeHUs,
MOIIIHOCTH, KBa/IpaTa HaNps»XKeHUs [IPU CKayKe

2..3 cek

HaNps>KeHHUs1 CeTH WM Harpy3ku Ha 10% B
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peXXuMe CTabun3aluu

CTeneHb 3alUILLEHHOCTH P41
Ox sk eHHe [IpuHyiuTE/IbHOE BCTPOEHHBIMU
BEHTUJIATOPAMU
Pecypc BeHTHISITOpA 50000 yacosB
TeMmnepaTypa oKpyKarwlleun cpesbl 0.40C
OTHOcHTeIbHAs BJAQXKHOCTb BO3/1yXa 0..90% 6e3 KoHJeHcaTa ( cyxoe NOMelleHHe)
2,5 kB Mexy 1maccy, CUJI0BOH LeNbI0 U
H3ongauus
yHpaBAsALUMAMHU LensIMU
PexxuM paboThl JuauTtenbubil, [I1B =100%
Cpok akcmiyaTayuu He meHee 10 JieT
['apaHTHUda 12 mecsneB
HuTtepdeiic RS-485, npotokos ModBus RTU onIusl, TpedbyeTcs Aom. niata RS-485

[ paboThl peryasTopa Heob6xoAWMO J[ABa HampspkeHUsA. OJHO HampsbKkeHUe 4epes
TUPUCTOPBI KOMMYTHUPYETCH Ha Harpy3Ky — OHO Ha3bIBaeTCs CUJIOBBIM HaIpSX)KEHUEM; Jpyroe
HalpsPKeHWEe MCIOJIb3yeTcs [iJii MNUTAHUS CUCTEMbl YIpaBJeHUs1 - OHO Ha3bIBaeTCsd
BCioMoraTeJbHbIM. BcnoMoraTtenbHoe HanpspkeHue — 220 B 50 I'n,

2.2 PerynaTop npesHa3HaveH /g 9KCIJIyaTalluKY B CeyOLIUX YCI0BUAX:

A) 3akKpbIThble B3pblBO6e30IacHble NOMeLleHNs 6e3 arpecCUBHBIX 1apOB U I'a30B;

B) Temnepatypa okpyxatouiero Bosayxa ot 0 go +40 C;

B) BepxHUii Ipees OTHOCUTENbHOM BJAAXKHOCTU BO3/iyxa He 6oJsiee 90 % 6e3 KOHAeHcal U
BJIary;

') atmMocdepHoe gaBieHue oT 84 no 106,7 klla;

1) mecTto pacnosioxkeHus 7o 1000 M Hag ypoBHEM MODS;

E) oTcyTcTBHE BO3JelCTBUA NPAMBIX COJTHEYHBIX JIy4el U JpYTUX UCTOYHUKOB HarpeBa;

2K) otcyTcTBUE BUOpaL UK U y1apoOB.

3. YcTpOMCTBO ¥ IPUHLMI JeiCTBUSA
3.1 BHyTpeHHee YCTpPOWCTBO.
BHelHui BUJA perysisatopa npejcTaBJ/ieH Ha pucyHke 3.1:

PucyHok 3.1 BHeluHu# Buj perysstopa
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Ha niuiieBo#i maHe 1M pa3MelaloTCs 3/1IeMEHThI MHIUKALUHU U yIIPABJIeHHUS:
A) cBetoauof “PaboTa”;

B) cBeToauon “ABapus”

B) Tym6sep “PaboTta”;

[') KU IKO-KPUCTAIJINY€CKUH UHAUKATOD;

) xaonku “Ilp.”, “®@”, ”>", "<” a1 nporpaMMUPOBaHUs U YIIpaBJIeHUS;

E) pyyka BCTpOEHHOTO epeMeHHOT0 Pe3UCTOPa;

2K) kHONKa aBapUHHOTr0 OCTaHOBA.

BHyTpu 1mikada pa3MeniarTcs:

A) TupuctopHbie MoayaH( 3 WITYKH);

B) paauaTop oxsnax/JeHus;

B) muiaThl cUCTeMbl YIIpaBJIeHUS];

[') k1emMHas kosoaka XT1 /151 NOAK/IIOYEHUSI MUTAIOIIEN CETH;

) knemMHas kosoaka XT2 paa nmoaksatodeHusi HedWTpanu, XT3 - [ NOAKJIHOYEHUS

Harpy3Kuy;

E) aBTOMaTuuyeckui Bbika4aTeab QF1;

2K) maTtuyunku Toka ( 3 WTYKH)

3) BEHTUJIAATOPBI OXJIaXKAEHUs

Ha 6okoBo# naHesy mkada HaXOAUTCS KieMMa 3a3eMJIEHUS.

B kayecTBe peryJiMpymoLiero 3jeMeHTa B YCTPONCTBE HCIOJIb3YIOTC TPU TUPUCTOPHBIX
MOAYJA, KaXJbld M3 KOTOPBIX COJEPXUT MO JABa TUPUCTOPA, COEJUHEHHBIX [0 BCTPEYHO-
napaJiieJIbHOM cxeMe. Ha iMneBoM naHe i pa3MelleHbl 3J1eMeHTbl MHAUKAL MU U yIIpaBJIeHUs.
BHemHue mnpoBoja M Kabeau A NOAK/INOYEHUs] HANpsyKeHUsl CeTH, Harpy3kud U Leneu
ynpaBJeHHUs BBOAATCA B LIKad C HWXKHeH CTOpoHbl. llenmu ynpaByieHUs M CUTHa/IM3aLUU
NOJK/I0YAITCA K KJ1eMMHUKaM X1 1 X4 cOOTBETCTBEHHO Ha IJIaTe YIpaBJeHHUs.

3.2 PexuMbl paboOTEL

PerysnsiTop B Jito60 MOMEHT HaXxOJAUTCS B OJHOM W3 PEXUMOB pabOThl. ITU PEXKUMBI
nepevyucaeHbl B Tabsuie 3.1.

Tab6siuna 3.1 PexxuMbl paboThI peryasTopa

HasBaHue pexuma

[TosgcHeHue

“ToToBHOCTBL”

B 3TOoM pexuMe MMIyJIbChl YIpaBJieHUs] HAa CUJIOBble THPUCTOPHI HE
NO/AlOTCs, BBIXOJHOE HaNpshKeHWe Ha Harpyske OTCYTCTBYeT.
YCTpOWCTBO  HeNpepblBHO  0XHUJAaeT KoMaHJAbl “Pab6ora” wam
“[lporpaMMupoBaHue”, NpPHU NOCTYIUVIEHUU KOTOPbIX MNEPEXOAUT B
COOTBETCTByIOLIMK pexuM. Ha wuHAMKaTOpe B IMepBOH CTpOKe
oToOpaxkaeTcs Hajnuch “'OTOBHOCTB”, @ BO BTOPOM CTPOKE TEKYIee
3HayeHUe CUTHaJIa 3a/laHUs

“Pabora”

B 3TOT pexXuM peryasTop nepexoAuT NpU HAJIMYUK KOMaH/Ibl “PaboTa”.
[Ipu 3TOM Ha BCe TUPUCTOPBI MOJAKTCS YIPABJSIOIINE UMIYJbChI, HA
Harpy3ke NpUCYTCTBYeT HanpsikeHue. Ha MHAMKaTope oToOpakaeTcs
TeKylllee 3HaYyeHHWe CUTHaJla 33/IlaHUsT U TOKM Harpys3ok. B ciydae
nosiBjieHus: kKoMmaHbl “CTon” peryssiTop MNepPeXojUT B PEXUM
“T'oTOBHOCTB".

“ABapus”

B 3TOT pexxuM perynsTop nepexoiuT INPU PerucTpanyu KaKou-au60
aBapuMHOM cuTyauuu. MMny/ibcbl ynpaBJieHUs Ha CUJIOBble TUPUCTOPHI

6
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He MOJAITCA. YCTPOMCTBO He pearupyeT Ha komaHay “Paborta” mo
JIMKBUJIALIMK aBapuiiHOM cuTyauuu. [locse perucrpayyu OTCyTCTBHUS
aBapMMHON CHUTYyallUu PEeryJsiTOpP MOKeT aBTOMAaTH4YeCKU NeperTH B
pexxuM “PaboTta” nau “'oTOBHOCTB” B 3aBUCMMOCTHU OT BU/Ja aBapUIHOMN
CUTyalM{ Y 3alIpOTPaMMHPOBaHHbIX HACTPOEK.

Ha mHaMKaTOpe oTo6paXkaeTcsl KOJ, OLIMOKU U MOSICHAOLAs HAJIUCh

“[IporpammupoBaHue”

PexxuM mnpenHasHaueH i 3aJaHUsl 3HAaYe€HUH MNpPOrpaMMUpPYyeMbIX
napamMeTpoOB M COXpaHEHUS MX B NMaMATH MHUKpomnpoueccopa. YTobbl
nepelTH B 3TOT PEXKHUM, HaJlo B pexxuMe “'OTOBHOCTh” HaXKaTh KHOMKY
“Ilporp.” ¢ nepeaHel naHenu. Takxke B pexkum “[IporpammupoBaHue”
MOXXHO BOWTHM HaxkaB KHomnky “[lporp.” B nepBble 10 cekyHz nocie
NO/auu NUTAHUA [JI CHUCTeMbl ymnpaBjeHUs( Korja Ha [JHUCILIee
oTOOpaXkaeTcs Ha3BaHUeE TEKYIENW MOJIeJIU peTyasaTopa).

B sTOM pexuMe YCTpPOMCTBO He pearupyeT Ha MoJadyy KOMaHJbI
“PaboTa”. Ilepexos B pexHWM NPOrpaMMHUPOBaHUS HEBO3MOXKEH U3
pexxumoB “PaboTa” u “ABapus”.

B mepBoi cTpoke HWHAMKATOpa OTOOpa)kaeTcs HOMEP W Ha3BaHHUeE
TeKkyled QYHKIUM, BO BTOPOU CTpPOKe — 3HaueHue QYHKIUM U( WJIH)
HOsICHEHU e

3.3 KOHCTpYKTHBHOE HCOOJIHEHUE.

KOHCTpYKTUBHO pery/aiTop BbINOJHEH B BHJE MeTaJJIMYeCKOr0 HaBeCHOro WU
HanoJsibHOro mkada. Ha nepegHell maHesu HMEWTCS OpraHbl yIOpaBJeHUS U HHJUKALUY,
nepevyuceHHble B Tab e 3.2

Tab6sauua 3.2 3;1eMeHTHI yIIpaBJeH!sl U MHAUKALUKY peryasaTopa

OpraH ynpasJjienus uiu | HasHayenune
UHAUKALUHU
ABTOMaTH4YECKUH 3awmuTa Lemneu yrnpaBJjieHUs

BbIKJIto4aTe b QF1

Csetoauop “Paborta”

['oput B pexxume “Pabora”

Ceetoauon “ABapus”

['oput B pexxume “ABapus”

Kuakokpucraninyeckui

OTobGpakaeT TeKyluide JaHHble, pPeXUM paboThI,

3HAa4Y€HUA

WHMKATOP IpPOTrpaMMHUPYEMBIX YCTABOK
[lepeMeHHBbIH pe3ucTOp | YnpaBJieHHUe BIXOJHOU MOLHOCTBIO B PYyYHOM peXUMe
“YupaBsienue”

Tym6sep “PaboTa”

Jlig nojauu KoMaH/bl “PaboTa” B pyyHOM pexxuMme

KHonka “IIporp”

14 BXoJla/BbIX0/ja B PEXKUM IPOrPaMMUPOBaHHUs

Jis BblIbOpa mporpaMMupyeMod ¢(yHKLMH, BBOJA B NaMSAThb ee

Knonka “®”
3HaYeHHUs.
KHomnka “>" Jl/1sl yBesiMueHUs1 3HaYeHUs1 IPOrpaMMHUPYEMON BeJIMYHUHbBI
KHomnka “<” Jl/1s1 yMeHbllleHUsI 3Ha4yeHUsI MPOrpaMMUPYEMOU BeJTUYUHbI
KHonka “ABapuiiHoe J11 HeMeJJIeHHOTO CHAATUS BBIXOJHOTO HaNpshKeHUsl IpHU
OTKJIlDYeHHe” BO3HUKHOBEHHU aBapUHWHOMW CUTYaLUH.

3.4 HasHaueHue kJ1eMM KaeMMHbBIX Koa040K XT1-XT3, X1 u X4 npuBejieHO B Tabsule 3.3.
KsnemmHbIe kooaku X1 v X4 pa3Mel[aloTCA Ha IJ1aTe YIpaBJAeHUs
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Ta6suna 3.3 HazHayeHHe Kj1eMM KJIeMMHBIX KOJIOJOK

Ne HasHayeHue
KneMMHuK llenb
KJIEMMBI
XT1 1 A JlJ1s1 noAK/II0YeHUsI CeTH
XT1 2 B JlJ1s moAK/II04eHUsI CeTH
XT1 3 C J1s mogK/a04YeHHUsI CeTU
XT2 1 N s coelMHEHUS C HEUTPAJIbIO
XT2 2(3) N sl coelMHEHUs C HEUTPaJIbIO
XT3 1 LA Jlnsi coefiHEHMs C HArpy3Kou
XT3 2 LB Jlnsi coefHEHMS C HArPY3KOH
XT3 3 LC 51 coefiHEHUd C HArpy3KoH
X1 1 3B Hanpsixkenue 3 B 1 NOAK/IIOYEHUS BHEIIHETO
nepeMeHHOro pe3ncTopa
X1 2 Uynp Jns nogadu avasorosoro curdaza 0.10 B
X1 3 lynp s mofauu aHasioroBoro curiaza 0(4)..20 MA
X1 4 Rymp Jns noAK/II04YeHNS CpeJHET0 BBIBO/|A BHEIIHETO
nepeMeHHOro pe3ncTopa
X1 5 AGND | O6wmui AJis aHAJIOTOBOT'0 CUTHaJIa YIpaBJeHusl
X1 6 Ay Jl1d mojga4y CUrHasia AMCTaHIIMOHHOIO yIIpaBJIeHUs
X1 7 GND O6mun
X4 1 HP P1 HopmanbHO-pa30MKHYTbIA KOHTAKT 1-ro
IpOrpaMMHUpPyeMOro peJje
O6uuit | O6UMM KOHTAKT 1-ro mporpaMMHpyeMoro peJe
X4 2 p1
X4 3 H3 P1 HopmanbHO-3aMKHYTBIM KOHTAKT 1-ro NporpaMMHUpyeMoro
pene
X4 4 HP P? HopmanbHO-pa30MKHYTbIA KOHTAKT 2-TO
IpOrpaMMHUpPyeMOro peJje
O6uuit | 06U KOHTAKT 2-T0 NIPOrpaMMHUpPyeMOro peJjie
X4 5 po
X4 6 H3 P2 HopManbHO-3aMKHYTBIM KOHTAKT 2-I'0 IPOrpaMMUPyeEMOro
pese
X4 7 HP P3 HopmanbHO-pa30MKHYTbIA KOHTAKT 3-T0O
IpOrpaMMHUpPyeMOro peJje
O6uuit | 06U KOHTAKT 3-T0 NIPOrpaMMHUpPyeMOro peJjie
X4 8 p3
X4 9 H3 P3 HopManbHO-3aMKHYTBIM KOHTAKT 3-I'0 IPOrpaMMUPyeEMOro

peJie

3.5 CxeMa coeJMHEeHUS HArPY3KHU.
Harpyska nojkstodaeTcs no cxeMme “3Be3zfa” ¢ paboyell HEWTpaIbl0 B COOTBETCTBHUU CO

CXeMaMHU W3 NPUJIoKeHHUd A.

[Ipy coefnHeHuM no cxeMe “3Be3za” ¢ paboyell HeUTpalbl0 MaKCUMaJbHble HaNpSKeHUs
Ha Harpy304yHbIX conpoTuBJieHUsX Ra, Rb, Rc paBHbI pasHbiM HanpskeHUsM Tpexda3zHoU ceTH(
HOMHHaJ/bHO 220 B).

IIpu BbIGOpE Kabesiss U IIUH CJAeAyeT y4eCThb, YTO NPU peryjaupoBaHuM ¢a3oBbIM
MeTO/J,0M, TOK B HEelTpa/ii MOKeT NpeBbIlaTh TOK B ¢pa3ax B 1,7 pa3a. 3To 0cO6eHHOCTh
cxeMbl “3Be3/1a” ¢ paboyel HEUTpaJIbIo.
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3.6 Boibop crnocoba nojja4y KoMaH/

KoMmanay “Pa6oTa” MOXHO moAaTh MECTHO — IepPEBOJIOM PYKOSITKUA TyMbOJsiepa “PaboTta” B
noJioxkeHue “Bki1”, WJIM AUCTAHIMOHHO — MyTeM 3aMbIKaHUs KJIeMM 6 U 7 KJIeMMHOU KoJioAKu X1
Ha [J1aTe ynpaBJeHUsl.

COOTBETCTBEHHO, HaXOXKJeHHEe PYKOATKU TyMmbJepa B mnoJjokeHUH “OTkia” WU
Pa30MKHYTbIe KJIeEMMbI 6 U 7 KJIeMMHOU KooKy X1, 03HavyaroT koMaHay “Cton”.

Bb160p MexAy MeCTHbIM WJM JUCTAHLMOHHBIM CIOCOOOM YINpaBJIeHUS] OCYIIECTBJSETCS
nporpaMmMmupoBanueM GyHKIUHU F1( cM. myHKT 7).

Takxe komanbl "PaboTa” uau "Cton” MoryT O6bITh NoJaHbl o uHTepdelicy RS-485, eciu
F1=2.

3.7 Bbl60op 3a/1al0111eT0 CUT'HAJIA

YnpaBasAiTb YpOBHEM BbIXOJHOTO HAMPSDKEHUS] PEryJasaTopa MOXHO MECTHO WU
JUCTAHIIMOHHO. MeCTHO MOXXHO yNIpaBJATh:

A) xkHonmkamu “>” m “<”. HaxaTue U yjep:kaHuMe KHONKHU “>" yBeJMYMBAET 3HAUEHUE
3a/1a1011ero CUrHaJjia, a HaXKaTHe U yJep>KaHue KHONKU “<” — yMeHbIlaeT;

B) BCTpOeHHbIM IepeMeHHbIM pe3UcTOpoM. HaxoxkjeHHe PUCKH DPYYKH IMepeMeHHOro
pesucTopa B noJsioxkeHuu “Mun” u “Makc” cooTBeTCTByeT MHUHHUMaJbHOMY U MaKCUMaJbHOMY
3HaYeHHUAM 33/jal0lero CUrHaJsia.

JAna  [AUMCTaHIMOHHOTO yIOpaBJeHUs B KadyeCcTBe VIPAaBJAWIIUX CUTHAJIO0B MOTYT
NPUMEHSThCS:

A) ctanzapTHbIA aHasoToBbIN curHai 0..10 B;

B) crangapTHbIi aHamoroBbid curiadn 0..20 MA;

B) cranzapTHBIN cCUTHA/I aHAI0TOBbIH 4...20 MA.

') BHENIHU I TepeMeHHbIN pe3ucTop conpoTusieHueM 1..10 kOm.

llenn ynpaB/ieHUs TMOAK/IIOYAIOTCS B COOTBETCTBUM CO CXeMaMH NOJKJIYeHHs (
npusoxxeHue A) u Tabauueil 3.3. BbIOOp HCNOJIb3yeMOTro CUrHaja OCYLIECTBJISETCS
nporpaMMupoBaHueM ¢yHKUUU F2( cM. nyHKT 7). BesimumHa curHazsa 3aZjlaHusi 0ToOpakaeTcs
Ha JlUCIiee B TMpOILEHTaX OT MakcumasbHoro, Hampumep Us=50%, P3=25%. B pexume
CTabu/IM3alMU TOKA CUTHaJ 3a/laHusl 0TOOpaXkaeTcsl B aMmIepax, Hanpumep [3=28 A, B pexume
CTabW/IM3allMM HaNpsHKEHUsT — B BoJbTaX, Hampumep, U3=150 B, B pexume cTabuansanuu
MOIIHOCTHU - B KBT, Hnpumep, P3=30,0 kBT, B pexkuMe B CTaOWU/IM3AIMU KBaJ[paTa HaNPsKeHUS —
B BesiIMYMHax BosibT * BosibT, Hanpumep, U23 = 10000 B*B.

Takxe curHas 3ajlaHusl MOXKeT ObITh U3MeHeH o uHTepdeiicy RS-485, eciu F2=6.

3.8 Hcnoab3oBaHUe GYHKIIMU aBTOMATUYECKOTO MOBTOPHOTO BKJAKYEHUS

[loBesieHue peryJiATopa Mocje NpoBaJjia CUJIOBOTO MJIM BCIOMOraTeJbHOI'O HaIpsXKeHUs
onpejiesisieTcss 3HayeHUWeM (QYHKLMM [OBTOpPHOro BKJ/K4YeHUsa F3, ycraHaBinBaeMoro
nporpaMMHO( CM. yHKT 7).

Eciu F3=0, To pa3speluaeTcd aBTOMaTU4YeCKoe IOBTOPHOe BKJIYeHUe. Ecau npoan
HaNpsHKeHUA JJIMJICA MeHee [BYX CeKYH/, TO BbIXOJHOe HalpsXKeHHWe CKAa4KOM BO3BpalljaeTcs Ha
NpeXHUH YPOBEHD, €C/IM 60Jiblile IBYX CEKYH/] — TO IPU HaJIMUUU KOMaHAbl “PaboTa” peryasatop
nepexoauT B pexxuM “PaboTta”.

Eciu F3=1, To aBTOMaTh4eckoe MOBTOPHOe BKJIYeHHUe 3ampelneHo. Eciau mnposan
HaNpsHKeHUA JJIMJICA MeHee [IBYX CeKYH/, TO BbIXOJHOe HalpsXKeHHWe CKAa4KOM BO3BpalljaeTcs Ha
IpeXXHUU YpPOBeHb, eCJIU 60JIbllle BYX CEKYH/| — TO IPU HAJWYMU KOMaH/ bl “PaboTa” Ha Aucniee
WHJUIMPYETCS cooblieHue 06 ouMbke. B TakoM MOJIOXKEHUU PeryJsaTop 3abJIOKUPOBAaH U Ha
Harpyske HeT HalpsikeHuUsl. YToObI ero pa36/I0KMPOBATh, HY>KHO NoAaTb koMaHAy “Cton”, mocse
Yero peryJsiTop nepenjiet B pexxum “I'oToBHOCTB”.

[IlpuMeHeHue ¢pyHkuu F3 npousitocTprpoBaHo HA PUCYHKe 3.2:
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A

HanpsxeHwe ceTH

- T
Komanpa "Pabota”

= T
BeixogHoe Hanpaxenwe, F3=0

= 1
BeixogHoe HanpaxeHwe, F3=1

= T

Pucynok 3.2 [[pumenenue pyHkuuu F3

3.9 Bp160p QyHKIMI IPOrpaMMUPYEMBbIX peJie

Ha «knemMMHyo kosiogKy X4 1iaThl yIpaBJeHWS BbiBeJleHbl KOHTAKTbl Tpex
nporpaMMHUpyeMbIx pesie. B 3aBucumocTH oT 3HayeHu# ¢yukiuui F4, F5, F6 ( cM. nyHKT 7) pese
MOTYT ObITh HEAKTUBHBIMU UJIU BbINOJHATh QYHKILUIO CUTHA/IM3aTOpa CJAeAYI0LUX COObITUM:

A) PeryssTop HaxoAuTcs B pexkxuMe “'0TOBHOCTB”;

B) Perynartop HaxoauTcs B pexxume “PaboTa”;

B) PerysnsiTop HaxoAuTcs B pexxuMe “ABapus”.

KoHTaKThl MporpaMMHUpyeMbIX peJie MOTYT KOMMYTHpoBaTh HanpsbkeHue 220 B 50 I'y u
TOK 5 A.

3.10 Bri6op cnocob6a peryJrupoBaHus

BbIx0o/lHO€e HalpshKeHUe PeryyisTopa MOXKeT PeryJaupoBaThcs ABYMs crocobaMu: ¢pa3oBbIM
U nponyckoM nepuofoB. bosiee mogpo6Ho 06a crnocob6a paccMoTpeHbl HMXe. Bribop crnocoba
peryJiMpoBaHus OCyLIeCTBJsIETCS IporpaMMupoBanueM ¢yHKuuu F7( cM. nyHKT 7).

3.11 ®a30BbIM METO/I PETYIUPOBAHUSA
BbixoZiHOE HamNpsbKeHWe peryJupyeTcs 3a CYeT HW3MEHEeHUSI BpeMeHHU 3aJlep’KKHU

oTnupaHus T3 cCUJIOBbIX TUPUCTOPOB . PopMa BBHIXOJHOI'0 HANpPsPKeHHs MOKa3aHa HAa PHUCYHKe
3.3:

A UH

T3 13 13

PucyHnok 3.3 BbixojHoe Hanpsi»keHue py $pa30BOM Ccriocobe peryaupoBaHus

JlocTouHCTBaA MeTo/a:
A) noAXoAUT JIJ1s1 aKTUBHOM M aKTUBHO-UHAYKTUBHOM Harpysok ( cos ¢ >0,2);

10
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B) noaxoauT A/l pery/MpoBaHUsl TeMIlepaTypbl MaJIOMHEPIMOHHBIX Harpy30K U YPOBHS
APKOCTH CBEYEHUS JIaMIl HaKaJINBaHUS;

B) no3BoJisieT yMeHbIIUTD MyCKOBbIE TOKH;

HepocraTku meToa:

A) BHOCHUT rapMOHUYECKHE UCKAXKeHUS HATIPSDKEHUS CeTH;

b) noTpeb/ieHre peaKTUBHON MOIIHOCTH, IOHMXKEHHE COS (P CETH.

Pa6oyuii quks npu ¢a3zoBoM peryJMpoBaHUM NPeACTaBIeH HUXKe Ha pUCYHKe 3.4:

A UBbix
100%
Max —m — — — — — —
Min — —  — — 1 —_——
-
0 -
Tryck TexHONOrM4YECKMIA LMK Teblkn
1M0M% - — —
Cwrnan 3agaHusa
T
0 -
Komanga “"Pabota”
-
0 e

PucyHok 3.4 Pabouuii Uk npu ¢pazoBoM MeTo/le peryJupoBaHUs

[Tocne momayr koMmaHAbl “Pabota” B TeuyeHue BpeMeHM THycK BbIXOJHOE HaIMpsiKEHUeE
IIJIABHO yBEJIMYMBAETCHA OT MMHUMAJIBHOrO 3HaYeHUsA Min [0 3aJaHHOTO yPOBHA. JTOT Y4acTOK
Has3blBaeTCcd MJIaBHbIM NMYCKOM. /lajiee BbIXOJHOE HalpsXKeHUe U3MEHSeTC B COOTBETCTBUU C
CUTHaAJIOM 33JlaHuA B [Uamna3oHe MexJy 3HadeHUdaMU Min u Max, a 3aTreM nocjie MnoJadu
KoMaH/b! “CTon”, BBIXOJHOE Halps)KeHUe MJIaBHO YMeHbIlAaeTcsl B TedeHHe BpeMeHU TBBIKJ 10
MUHUMAaJIbHOT'O YPOBHSI( [IJIAaBHOE BBIKJIIDYEHHE), TOCJIe Yero Harpy3Ka 06eCcTOYHMBAETCH.

3.11.1 [InaBHBIA NYCK U MJIABHOE BbIKJIKYEHUE
[lpyuMeHeHUe QYHKUUK MJIaBHOTO NMyCKAa U BBIK/JIIOYEHUS MO3BOJISIOT MPeOTBPATUTH

CKAUYKHU HaNpsiXKeHUsl CeTH, 00yCJI0BJEHHblE PE3KMM HAabpocoM M COPOCOM HArpys3kKu, a TaKxkKe
YMEHbIIUTh MYCKOBbIe TOKU. BpeMeHa M1aBHOr0 MycKa U BbIKJIOYEHUS 33Jjal0TCS B Ipejiesiax OT
0 o 25 cexyny c marom 0,1 cek nyteM nporpammupoBaHus ¢yHkiui F11 u F12 ( cM. nyHKT 7).

3.11.2 Bpi60p peryiMpyeMoro BbIXOJHOI'0 IapaMeTpa

B kauecTBe peryjMpyeMoro napaMeTpa MOXHO IPOrpaMMHO BbI6paTh HanpskeHue U wiau
MoumHOCTh P. Ecin B KauyecTBe BBIXOJHOrO MapaMeTpa BblOpaHo HampsbkeHue U, To
JIeHCTByIOllee 3HA4YeHUe HalpsKeHUs Ha Harpyske IpsMO-NIPONOPLUOHAJIBHO CUTHAIY
3aZiaHusA( IpHu YCJOBUM, YTO HaNpPsSHKEHHE CeTH CUHYCOMJAJIbHO, Harpys3Ka JIMHelHas U UMeeT
aKTUBHBIM XapakTep), a MOLIHOCTb, BbljeJsseMass B Harpyske, HeJMHENHO 3aBUCUT OT
3ajjawollero curuaja. Eciu e B kauecTBe peryJyMpyeMoro napameTpa BblopaHa MOLIHOCTB P, To

11
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BbIXO/IHAsl MOIIHOCTb MPH TeX e YCJOBHUSAX MPSIMO NPONOPIMOHAJbHA CUTHAMNY 33JlaHUsl. ITU
3aBUCHMMOCTU TMpPUBEJAEHBI B Tabuule 3.4.

Tab6auua 3.4 3aBUCMMOCTD BBIXOJHOTO HaNpSXKEHUS M MOILHOCTH peryJsaTopa OT CUrHasa
3a/laHus

BbIGpaHHBIN BBIXOJHOW NApaMeTp

Hanpsi:xenue, U MoiHocTh, P

CUTHAJ
3aganus, | 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 | B0 | 90 | 100 | 31 |44 |54 |63 |71 |77 738995100

PeoIX, % | 1 4 19 116 ]25[36|49 6481|100 |10|20]30 |40 |50]|60]70]|80]|90]100

Bbi60p pery/ivpyeMoro napameTpa OCylLecTB/sAEeTCA NyTeM NPOrpaMMUpPOBaHUs GYHKIIUU
F14 ( cM. nyHKT 7)

3.11.3 HM>KHUN ¥ BeDXHUU NIpeJieJibl peryJUpoBaHUs
HuxHUM ¥ BepXHUM NpeJiesibl peryJIMpOBaHUsl COOTBETCTBYIOT 3Ha4yeHUAM Min u Max Ha

pucyHKe pa6odero nuksaa 3.4. YCTaHOBKA 3THUX 3HAueHUH MNO3BOJIIET YCTAHOBUTb T'PaHHUILbI
Jluana3oHa, B KOTOpPOM OyJeT BeCTUCh peryJupoBaHMe BbIXOJHOro mapamerpa. Ecau
YCTAaHOBUTb 3HaueHWe [iJIi HWXKHero mpegena paBHbiM 0%, a aasa BepxHero - 100%, To
peryivpoBaHUe OyJeT peasM30BaHO BO BCeM JMana3oHe — OT HyJA [0 IOJHOIO CeTeBOro
HaInpsKeHHUs.

JluckpeTHOCTb perysimpoBanus coctapiset 0,1%.

3aZlaHNe 3Ha4eHU HMXKHEero U BepXHero npeJie/ioB peryJMpoBaHus g ¢pa3oBoro MeTosa
OCylIeCcTBJIsIeTCs MporpaMMupoBanueM oyHkuun F15 v F16; ( cM. nyHKT 7).

3.11.4 PexX¥M OrpaHvYeHUd TOKa

Perysatop MoxeT paboTaTb B peXUMe OrpaHHYeHHUs TOKa, B KOTOPOM CHCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHsdeT YIpaBJsdwllee BO3JeUCTBHEe HAa TUPUCTOPBI TaKHUM
06pa3oM, YTOOBI TOK Harpy3Ku He NMpPeBbICUJ 33JaHHOe 3HaueHue. JlaHHas QyHKIUS T03BOJISET
TOYHO OTrpaHHWYMBaTb IyCKOBble TOKM Ha YpOBHEe He 00Jibllle HOMHHAJIBHOTO, TEM CaMbIM
u3beraTb cpabaTbhlBaHUs 3alUT OT KOPOTKOTO 3aMblKaHUSl M Meperpysku. PyHKUUs
BKJIIOYAEeTCA U OTKJIIOYAeTCsd NporpaMMUpoBaHUeM ycTaBku F17, a BeJlM4MHA MaKCMMaJbHOTO
TOKa 3ajjaeTcs ycTaBkou F22( cM. myHKT 7).

3.11.5 PexxuM cTabuaM3al MU TOKA

Perysnatop MoxeT paboTaTb B peXHMe CTabWJM3alMM TOKa, B KOTOPOM CHUCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHseT YIpaBJsdwllee BO3JeUCTBUe Ha TUPUCTOPBI TaKUM
06pa3oM, 4T0ObI NOAAEPKUBATh TOK Harpy3Ku Ha 3aZlaHHOM ypoBHe. TOUHOCTb CTabU/IM3aLuU
TOKa - 2% OT HOMMHAJBHOTO TOKa peryJsaTopa, BpeMs CTaOWJM3alUM TOKa NPHU CKayKe
CeTeBOT0 HalpsKeHUs WM Harpy3ku Ha 10% - 2.3 cek. CurnHasn 3asaHus oTobpakaeTcs B
aMnepax, HanpuMep I3 = 27 A, OyHKIuMA BK/IOYAETCA U OTKJIKYaeTCad NpOrpaMMHUpOBaHUEM
yctaBkd F17, a BeJiIMYMHA MUHUMAJIbHOIO M MAaKCHMaJIbHOTO TOKaA 3aJaeTcd ycTaBkaMu F21 u
F22( cMm. nyHKT 7).

3.11.6 PexxyM orpaHUYeHUs HANPSXKEHUS

Perysatop MoxeT paboTaTh B pexMMe OrpaHUYeHHs HalpshKeHUs, B KOTOPOM CUCTeMa
yIpaBJ/ieHUs] aBTOMATH4YeCKU H3MeHseT YIpaBJsdwpllee BO3JeUCTBUe HAa TUPUCTOPBI TaKUM
06pa3oM, 4TOObl BBIXOJHOE HaNpshKeHUWe Ha Harpyske He IpPeBBICMJIO 33JlaHHOE 3HadeHHe..
DyHKIMA BKJIOYAETCA U OTKJ/IKYAEeTCHd NporpaMMuUpoBaHueM ycTtaBku F17, a BesmyuHa
MaKCUMaJIbHOTO Hanpsi>keHus 3aaaeTcs ycraBkod F20( cMm. myHKT 7).

12
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3.11.7 PexxyM CcTabUJIM3aLUU HAPSXKeHUS

PeryssaTop MoxeT paboTaTh B peXHMe CTAaOUJIM3aLMK HANPSKEeHUs], B KOTOPOM CHUCTeMa
yIpaBJieHWs aBTOMaTH4YeCKHM HU3MeHsdeT YIpaBJsdioliee BO3JeWCTBHe HAa THUPUCTOPbl TaKUM
o6pa3oM, 4TOGbI MOJJEpPKUBATh HANpPSHKEHHE HAa Harpyske Ha 3aJlaHHOM ypoBHe. TouHOCTB
cTabuan3anMy HanpskeHUs — 2% OT HOMHUHAJIBHOTO HaNpsXKeHUs CeTH, BpeMs CTabuIN3aluu
IpU CKayKe CeTeBOro HampspkeHUs WIM Harpysku Ha 10% - 2.3 cek. CurHan sajaHus
oToOpakaeTcsa B BoJibTax, HanpuMep U3 = 150 B. ®@DyHKuus BKJIHOYAETCd U OTK/IOYAETCS
nporpaMMyMpoBaHveM ycTaBku F17, a BeJMYMHA MHMHHMaJbHOTO U MaKCUMaJbHOTO
HanpsikeHUM 3ajjaetcs yctaBkaMu F19 u F20( cM. nyHKT 7).

3.11.8 PexxuM orpaHU4YeHUd MOLIHOCTHU

PerynsTop MoxeT paboTaTb B peXUMe OTpaHUYEHHS MOLIHOCTH, B KOTOPOM CHCTeMa
ynpaB/JeHUs aBTOMaTH4YeCKM H3MeHsleT yIpaBJsloliee BO3JeWCTBMe Ha TUPUCTOPbl TaKUM
06pa3oM, 4TOObI BBIXOZHAsi MOIIHOCTb B Harpyske He MpeBbICUJA 3aJaHHOE 3HauyeHHe..
@OyHKIMSA BKJIKYAETCSd M OTKJ/YaeTCs NporpaMMupoBaHUeM ycTaBku F17, a BeauduuHa
MaKCHMMaJIbHOM MOIIHOCTH 3a/iaeTcs ycTaBKou F24( cM. myHKT 7).

3.11.9 PexxyuM cTabuan3aMU MOIITHOCTHU
PerysnsTop MoXeT paboTaThb B peXHUMe CTAOMJIM3AIMM MOILHOCTH, B KOTOPOM CHCTeMa

ynpaB/eHUs] aBTOMaTH4YeCKHW H3MeHsIeT YyIpaBJsiiolllee BO3JEWCTBME HA TUPUCTOPbl TAKUM
o6pa3oM, 4YTOObl MOAJEPKUBATb MOIIHOCTb B Harpy3ke Ha 3aJaHHOM YpoBHe. TO4YHOCTb
CTabUIM3al MU MOUIHOCTH — 4% OT HOMHHAJIbHON MOLIHOCTH PEryJsTopa, BpeMs CTabuJIU3aluu
IpU CKayKe CeTeBOr0 HaMNpshKeHUs Wiau Harpy3ku Ha 10% - 2.3 cek. CurHan 3ajjaHusd
oTobOpaXkaeTcsl B KMJIoBaTTax, HanpuMep P3 = 10,0 kBT. ®yHKIMSA BKJIIOYAETCI U OTK/IIOYAETCS
nporpaMMUpoBaHueM ycTaBky F17, a BeJilMuMHAa MMUHUMAJIbHOM U MaKCUMaJIbHOW MOIJHOCTEH
3aaaeTcs yctraBkamu F23 u F24 ( cM. nyHKT 7).

3.11.10 PexuM cTabUIM3aIMY KBA/IpaTa HANPAXKEHUA

PeryasTop MoXeT paboTaTh B peXUMe CTabUIM3aLMU KBaJjpaTa HaNpsi)KeHHUs], B KOTOPOM
cucTeMa ynpaBJeHHsl aBTOMAaTUYeCKU HU3MeHseT yIpaBJsiioliiee BO3/JeNCTBUE HAa TUPUCTOPHI
TaKMM 006pa3oM, 4YTOObI MOJJep>KUBAaTh HaNpsbKeHWE Ha Harpy3ke Ha 3aJJaHHOM YpOBHe.
ToyHOCTb cTabuAM3aLUM KBaJjpaTa HanpsbkeHUss - 2% OT HOMMHaJIBHOTO KBaJpaTa
HaNpsKeHUsl CeTU, BpeMs CTabUJIM3alMU NPU CKauKe CETEBOTO HAaMpsKeHUsl UM HAarpy3Kd Ha
10% - 2..3 cek. CurHazn 3aZjlaHusi OTOOpaXkaeTcsl B BUJie MPOU3BeJieHUs BOJIbT, HanpuMmep Us =
10000 B*B. ®yHkuusA BKJIKYAETCS M OTKJOYAETCS NMporpaMMuUpoBaHueM ycTraBku F17, a
BeJIMYMHA MHUHUMAJbHOTO W MaKCHMMaJIbHOTO KBaJpaTa Hanpsi»KeHWUU 3a/jaeTcs ycraBkamu F31
u F32( cm. nyHKT 7).

3.12 YcTaHOBKA CKOPOCTH OTPAHUYEHUS U CTAOUIM3AIUU

B mnpeobpasoBaTesie HMeeTCs BO3MOXXHOCTb YCTAaHOBKM CKOPOCTH  CTAaGUIM3ALUHU(
OrpaHHYeHUsI) 3aJaHHbIX BeJWuuH. /Jlnsg 3toro umeerca ¢yukuusa F18, koTopas moxert
NPUHUMATh 3HA4YEHUS:

- 0 - measieHHas. CKOpOCTb CTabUIM3alMU MU OTPAaHUYEHUSI MaKCUMaJIbHO MeJJIeHHas,
Ipyd 3TOM JOCTUraeTcsl HauWboJblIasg TOYHOCTb CTabWJIM3aLUM. TOYHOCTb CTAGUIM3ALUHU
HanpsbKeHUs: Wik Toka — 1% OT HOMHHAJIbHOTO HaNpsBKEHUsl CeTH, BpeMsl CTabMJIM3alUu pU
CKayKe CeTeBOro HanpshkeHUs Uiu Harpy3ku Ha 10% - 5..6 cek;

- 1 - cpepgussa. CkopocThb CTabWJIMU3ALUM WU OrpaHUYEHUS CpeJHss, NpPU 3TOM
JIOCTHUraeTcs CpefiHsAs TOYHOCTb CTAOWJIM3aldu. TOYHOCTh CTAOMJIM3ALMU HANpPSKEHUS WU
ToKa - 2-3% OT HOMHHAJIbHOT'O HAMPSKEHUSI CeTH, BpeMsl CTabU/IM3aLUX IPU CKauyKe CeTeBOro
Hanps>KeHus1 WU Harpy3ky Ha 10% - 3.4 cek;
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- 2 - opicTpas. CKOpOCTh CTabUIM3ALUM UJIU OTPAaHUYEHHUS ObICTpasi, IPU 3TOM TOYHOCTh
CTabuamu3alMu HU3Kasg. TOYHOCTb CTAOWJIM3aLUM HaNpspKeHUss Wad Toka - 3-5% ot
HOMHWHAJIbHOTO HaNpshKEHUsl CeTH, BpeMsl CTAaOMJIM3alMU MPU CKayKe CeTeBOro HaIpsKeHUSs
WY Harpysku Ha 10% - 1..2 cek;

- 3 - rwubkagd. CKOpOCTb CTAOWJIM3ALMU BbICOKAs MNpPU OOJIbLUIOM OTKJIOHEHUH
CTAaOUJIM3UPYEMON BeJUYHMHBbI OT 3aZlaHHOM W OoJsiee MeJJieHHass MO Mepe MNPUOJIMKEHUS
CTaOUIM3UPYeMON BeJMYMHBI K 3a/aHuio. Takol BHJ CTaOWUJIM3ALMM MOXET OKa3aThbCs
NOAXO/SILEN /I HEJIMHEMHOW Harpy3KH.

3.13 MeToz nponycka nepruoJioB
MouHOCTB, BbliesisieMasi B Harpy3Ke, peryJiupyeTcs 3a cieT U3MeHeHHUs1 YUCJia IepruoioB

CEeTEeBOr0 HANpSKeHUs, B Te4yeHHe KOTOPbIX OTKPBITbl TUPUCTOPBL. PopMa BBIXOJHOTO
HanpsKeHUs NpUBeJieHa Ha pUCYHKe 3.5

T T
i

Linkn 1 Linkn 2 Livkn 3

[t

PucyHok 3.5 BeixoZjHOe HanpsiKeHHe NPU peryJIMpoBaHUM METO/I0M IIPOIyCKa epruo/0B

JlocTonHCTBA MeTo/a:

A) He BHOCUT rapMOHHUYECKHE UCKaKEHHUS B CETh;

B) HeT nmoTpebJieHUs peaKTHBHOM MOILIHOCTH, cOS ¢ = 1 ( IpM aKTUBHOM XapakKTepe
HarpyskHu).

HepocraTku meToa:

A) He NOJXOAWUT JJis peryJMpOBaHUsA TeMIepaTypbl MaJIOMHEPLUOHHBIX HAarpy3ok U
YPOBHA APKOCTH CBeYeHHUS JlaMIl HaKaJIMBaHUS;

B) He pekoMeHyeTCsl IPUMEHSATD J151 aKTUBHO-UHAYKTHBHOM HarpysKuy;

B) B ceTH BO3MOXHO MOSIBJIEHME CKAUYKOB HaNpsDKEHUSs], 0OYCJIOBJEHHBIX COpPOCOM U
HabpocoM Harpy3ku( ¢pinkep-apdekr);

[) npu ompejesieHHbIX YCIOBHUAX B CeTH BO3MOXHO IOSIBJIeHHME CyOrapMOHWYeCKUX
cocTaBJsAOIIMX( 4YaCTOThI KOTOPbIX MeHbIe 50 I'n).

HpI/I HUCIIOJIb30OBAHUHW 3TOr0 MeTOJAa MOIIHOCTBb, BblAeJ/ideMad B Harpy3ke, MNIpAMO-
MMponopnruoHa/JibHA BE€JIMYMHE CUTHAJIa 3a/laHHUA.

Pabounii [UKJ/ IpeACcTaB/IeH HUXKe Ha pUCyHKe 3.6:
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A PBbix
100%

Max

Min

MM —
CwrHan 3agaHua

e

Komanpa “"Pabota”

0 -
PucyHok 3.6 Pabouuii UK/ IpU peryJiMpoBaHUU MeTO/0M MPOMycKa eEPHUOI0B

[Tocne mogayu koMaHabl “PaboTa” B TedeHHe BCEro TEXHOJIOTMYECKOTO LIMKJa BbIXOHAas
MOIIIHOCTb, BblZieJisieMasl B Harpyske, U3MeHsSeTCs B COOTBETCTBHUU C CUTHAJIOM 33JlaHUsI B
Jiuana3oHe Mexay 3HaueHUussMu Min u Max.

CurHas 3aZjlaHus 0To6paXkaeTcs HA JIUCILIee B IpolieHTax, HanpuMep P3=55%.

3.13.1 YcTaHOBKA BpeMeHHU LIMKJIa PeryJaMpoBaHud
Bpemsa 1njuk/a peryJiipoBaHUs MOXKHO YCTAaHOBUTH NMPOrpaMMHO B mpefesax oT 1 go 10

CEeKyH/JI myTeM nporpaMMupoBaHueM GyHKIUM F26( cM. TyHKT 7)

3.13.2 HuxxHYe ¥ BepXHUe IIpeJiesibl DeryJIUPOBaHUSA

Hv>xHUU U BepXHUM Npejiesibl peryJIMpoBaHUA COOTBETCTBYIOT 3Ha4YeHUAM Min u Max Ha
pucyHke pabodero uukaa 3.6. 3aJjaHHe 3HAUYEHUW HWXKHEr0 U BepXHEro ImpefesioB
peryJMpoBaHusi MpU PperyJMpoBaHUM MeTOJOM IMPONyCKa IepPHUOJI0B OCYLLeCTBJSETCA
nporpaMmMmupoBanueM GyHkiui F27 u F28 ( cMm. nyHKT 7).

JuckpeTHOCTb peryavupoBaHus coctasJsieT 0,5%.

3.13.3 PexxuM orpaHH4YeHUsd MOIIHOCTU
PerynsTop MoxeT paboTaTb B peXUMe OTrpaHUYEHHS MOLIHOCTH, B KOTOPOM CHCTeMa
ylpaBJieHUs1 aBTOMaTU4YeCKU H3MeHsSIeT yIpaBJisiolliee BO3JeWCTBUE HA THUPHUCTOPbl TaKHUM
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06pa3oM, 4TOObI BBIXOJHAsi MOIIHOCTb B Harpyske He MpeBbICUJA 3aJaHHOE 3HauyeHHe..
@QyHKIMA BKJIIOYAeTCs NyTeM NpucBoeHus GyHKIMU F17 3HaueHUs paBHOro 5, a BesMuMHA
MaKCHMMaJIbHOM MOIHOCTH 3ajiaeTcs yctaBkou F30 ( cMm. myHKT 7).

3.13.4 PexyM cTabUJIM3aLMU MOIIIHOCTHU

Peryasitop MoxeT paboTaTh B peXHMMe CTAaOUJIM3alUM MOIIHOCTH, B KOTOPOM CHCTeMa
ynpaBJeHUs] aBTOMaTHUYeCKHW H3MeHsIeT YIpaBJsiiolllee BO3JEWCTBME HA TUPUCTOPbI TAKUM
o6pa3oM, 4YTOObl MOAAEPKUBATb MOIIHOCTb B Harpy3ke Ha 3aJaHHOM YpoBHe. TO4YHOCTb
CTabUIM3al MU MOUIHOCTH — 4% OT HOMUHAJIbHON MOULIHOCTH PEryJsaTopa, BpeMs CTabuJIU3aluu
IpU CKayKe CeTeBOr0 HaMNpshKeHUsA Wau Harpy3ku Ha 10% - 2.3 cek. CurHan 3afaHufd
oTobOpaXkaeTcsl B KuJioBaTTax, Hanpumep P3 = 10,0 kBt. OyHKUMSA BKJIIOYAETCAd MNyTeM
npucBoeHus ¢yHkiuu F17 3HauyeHUs1 paBHOTO 6, a BeJIMUMHA MUHUMAJbHOM W MaKCUMaJIbHOU
Mol[HOCTeH 3a/jaeTcsa yctaBkaMu F29 u F30 ( cM. myHKT 7).

3.14 Bbi60p THIA HATPY30K

PerysaTtop uMeeT BO3MOXHOCTM BbIOOpa THINA HArpy3kd — aKTUBHOM WJIM aKTHBHO-
MHAYKTUBHOU. Bbh160p ocylecTBsieTcsl porpaMMupoBaHueM yHKUuU F8( cM. myHKT 7)

[Tpu BeiGOpe F8=1( aKTHBHO-UHAYKTHBHAs Harpy3kKa):

- npu ¢pa3oBoM cnocobe ynpasyeHusi( F7=0) perysnartop caBuraet UMIyJibChl yIpaBJeHUs
TUPUCTOPAMHU OTHOCHUTEJIbHO MOMEHTA IepexoJa 4Yepe3 HOJb CETEBOr0 HaNpsKEHUs
onpejieJleHHbIM 06pa3oM, YTOObl ONTUMHU3UMPOBAThb PETyJMPOBOYHYI0 XapaKTEepPUCTHUKY IOJ
aKTUBHO-MHAYKTHUBHYI Harpysky. PekoMeHJyeTcsi ycCTaHaBJMBaTb I3TOT pEXHUM MpHU
NO/JKJIIDYEHHUU HArpPy3KU ¢ KoapduuueHToM MouHOCTU MeHee 0,8, HanpuMep TpaHchopmaTop
Ha X0JIOCTOM XOJy, 3JIeKTPOABUTaTe U U T.I. Ec/iu ke Harpyska — akTUBHas, HO NOAKJII0YeHa BO
BTOPUYHYI0 O6MOTKY TpaHcdopMaTopa, TO yalle BCEro TaKyl HAarpy3Ky MOXHO OTHECTH K
4YUCTO aKTUBHOH( cos ¢u >= 0,9), nosaToMy BbIGOp peKUMa aKTUBHO-UHAYKTHBHON HarpysKHu He
TpebyeTcsl.

- NIpU peryJupoBaHUU MponyckoM mepuoaoB( F7=1) pexuM aKTHBHO-UHAYKTUBHOU
Harpyskd peKOMeHJyeTCsl YCTaHaBJMBaTb B CJydyae MOAKJIOYEHHUS Harpy3ku 4yepes
TpaHcdopmaTtop. B aToM ciaydae npu F8=1 perysnsTop cHayaja NJIaBHO B TeYeHHE CEKYH/Ibl
yBeJIMUMBAEeT HaNpshKeHUe OT HyJA [0 IOJIHOIO CeTeBOro, IMocje 4ero yxke COOCTBEHHO U
HayMHaeTCcsd peryJyMpoBaHMe NPONYCKOM NepHoJoB. 3a cyeT IJIABHOIO CTapTa yZAaeTcs
u36exaTb 6POCKOB TOKAa HaMarHMYMBaHUs TpaHCPOPMATOpPa, BCIJIECKA CETEBOTO HAMpPsKEHUs,
cpabaTblBaHUA 3alUTHI OT KOPOTKOI'O 3aMbIKaHMUS.

3.15 3anuch B 1aMATb 3aBOJICKUX HACTPOEK.

PerynsaTop uMeet crnenuaibHyo GyHKIU0 FO8( cM. myHKT 7), IpU COXpaHEHUU B MaMATH
KOTOpPOU 3HayeHUs1 paBHOTO 1, BCe MOJIb30BaTe/JbCKHME YCTAHOBKM CTUPAIOTCH, @ HA UX MECTO
3aMMChIBAIOTCSA 3aBOJCKUE 3HAaYeHUsSI QYHKIUM.

3.16 3amuThI
B perysisiTope peasir3oBaHbl CJeAyOlIME BUbl 3aLUT:

A) 3amyTa OT KOPOTKOTO 3aMbIKaHUS PETYJISATOpPA ABJSETCS 3JIEeKTPOHHAs. JJIEKTPOHHas
3al[yUTa peau3yeTcs MyTeM ObICTPOH 06PabOTKH MHUKPOIPOLIECCOPOM CUTHAJIOB, MOCTYMALUX
OT JATYMKOB TOKa. [Ipy npeBbIllIeHUU MTHOBEHHOTO TOKa 3HaYeHUs 3*IHOM MPOUCXOAUT CHATHE
YIPaBJASIOUMX HUMIYJbCOB C THPUCTOPOB, a Ha [AMCIIEE OTOGpaA’KaeTcsl COOTBETCTBYHOIIEe
COOOIIeHHE.

B) 3amuTa OT Teperpysku THPUCTOPOB TMpeJHa3HAayeHa [Jis  COXpPaHEHHUs
pa6oTOCIOCOGHOCTH THUPHUCTOPOB INPH AJIUTEJbHOH Meperpy3ke TOKOM, MpPEBbIIAKIEM
HOMHMHa/IbHOE 3HauyeHHe ToKa peryJjsaTopa. MUKpONpoIlleccCop HempepbIBHO H3MepPSIET TOKHU
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Harpy3Ky U HaKaIJIMBAaeT 3HaYeHHe BPeMsI-TOKOBOI'0 MHTerpasia U CPaBHHUBAET €ro C YCTABKOH,
NpU MPEBBIIIEHUH KOTOPOW CHUMAET UMIYJIbChl YIIPABJEHUSI C TAPUCTOPOB U OTOOpaKaeT Ha
Jucnee coobuieHue. PaboTa perysissiTopa 6JI0KMpyeTcs Ha 3 MUHYTBI, 1I0CJIe Yero OH NepexoiuT
pexxuM “'oToBHOCTB” ecsiv nmoAaHa komanza “Cron”.

[leperpy3o4yHas cnoco6HOCTb perysasaTopa: [ = 1,5 Inom - 10 cek, I = 1,25 [Hom - 30 cek, [ =
1,1 InoM - 60 cek.

B) 3ammTa OT meperpeBa paauaTopa 00eCHeYUBAETCS BCTPOEHHBIM TeMIepaTypPHbIM
JlaTYUKOM, KOTOpPbIA HeNpepblBHO ONpallMBaeTcs MHUKpompoueccopoM. [lpenenbHas
TeMnepatypa paguatopa - 80 C. Ilocne cpabaTbhiBaHMsS 3aluMThl paboTa peryasTopa
OJIOKUpPYeTCs [0 OXJaKJAeHUs paguaTtopa Jo TemnepaTypbl 60 C, mocsie 4ero BBIKJIIOYAKTCS
BEHTUJIATOPbl OXJIAXKAEHUSI U PEryJjsaTop nepexoAuT pexuM ‘[0oTOBHOCTB”, ecau MoJjaHa
koMaHga “Cromn”.

[) 3amiMTa OT HECHUMMETPUMU BbIXOAHBIX TOKOB SIBJISIETCS 3JIEKTPOHHOM. 3alidTa MOXET
ObITh BKJIOYEHA WU OTKJIIHYeHa NyTeM NporpaMmupoBaHus ¢yHkuuu FI3( cm. myHKT 7).
3aniuTa cpabaThIBaeT MPU BHITTOJHEHUH CIEAYIOIIUX YCIOBUH:

- cpeaHe apudmetrudeckuid Tok ¢pas Icp = (Ia + Ib + Ic) / 3 6osbiie 10% HOMHHAJIBHOTO
TOoKa [ HOM perysigaTopa;

- OZIMH WY 60Jiee TOKOB HAarpy3KH oT/rd4YaeTcs oT Icp 6osiee yem Ha 15%, 25%, 35% uau
50%( B 3aBUCUMOCTHU OT 3HaueHUs GyHKUUU FI93) B TeueHue BpeMeHHU 5-15 cekyH[.

HecuMMeTpus1 BBIXOJHBIX TOKOB MOXET OBbITh 00yC/IOBJIeHA MOBPEXAEHUSAMU B Harpy3Ke,
HanpuMmep, neperopaHueM TIHoB, 06pbIBOM Harpy304HbIX MPOBOJAOB U T.II.

1) KoHTposib NMOAK/IIOYEHUS HArpy3KH U TECTUPOBAHHE THPUCTOPOB Ha BHYTpPeHHee
KOPOTKO€E 3aMblKaHHE OCYUIeCTBJSIETCS CHCTEMOM ympaBJjieHUsI B pexuMe “['OTOBHOCTBH’; B
pexxuMe “PaboTa” faHHas 3allMTa HE aKTUBHA. 3alllUTa MOXKeT ObITh BK/IOYEHA WU OTKJII0UYeHA
nyTeM nporpaMMupoBaHus GyHKUUU FO1( cM. nyHKT 7).

E) KOHTpOJIb HampsbKEHUS CUJIOBOM CETH OCYIIECTBJISETCS 3JEKTPOHHBIM CIHOCOOOM.
3amuTa cpabaThiBaeT B CAydae OTCYTCTBHUS OJHOU WM HECKOJbKHUX $a3 WM B Cjlydae HX
“ciunanuga”. 3alyTa MOXET ObITh BKJIIOYEHA WJM OTKJIYeHa MyTeEM MNpPOrpaMMHUPOBaHUSA
¢yukuu FO92( cM. nyHKT 7).

2K) samura oT BHyTpeHHed HeucnpaBHocTU “Owm5 HeT cBaA3u Mexay mJatamu’
duKcupyeTcs NpU OTCYTCTBUU OOMeHa JAaHHBIMU MeXJy IjaTaMu. [[py BO3BHUKHOBEHUU 3TOHU
aBapuM YCTPOMCTBO He MOXKeT PYHKIMOHUPOBATh, TPEOYETCS PEMOHT.

3) 3aU[MTa OT HEUCIPABHOCTH L€ U3MepeHHUs] HaNpsi»KeHUsI CpabaThIBaeT, eC/IU CUCTEMA
yIpaBJieHUs U3MepsieT 3aBe/JOMO HeBepHbIe 3HaUYeHHUs BbIXOJHOT0 HaNpsi>XKeHUs1. 3al{UTa MOXKeT
ObITh OTKJII0YeHa GyHKIMel FO5( cM. myHKT 7).

3.17 HacTpouiku

B perysisiTope npefycMOTpeHa BO3MOKHOCTb HACTPOMKU:

A) Jlns usMeHeHHe nopora cpabaTbIBaHHUS 3alIUThl OT KOPOTKOI'0 3aMbIKaHUsI B BepXHel
yactdu maaTtbl TPM-ZVEL A5 npeaycMotrpeHo 5 moJsiokeHud aasa mxammnepa J1-]J5 ¢
HanpsPKeHUsIMUA ycTaBkd 3awutel 2,5 B, 2.15 B, 1,65 B, 1,3 B u 1,05 B. HW3HavyanbHO Ha
NpeANpUSTUN U3rOTOBUTEJIE YCTAHOBJIEH NMOPOT cpabaThIBaHHUS M0 aMIIUTY/ie 0KoJio 2,5-3*1H,
rAe [H - HOMUHa/IbHBIN TOK peryJ/sTtopa. B jileBoM BepXHEM YTy 3TOU Ke MJIaThl UMEIOTCS /IBE
KOHTpoJibHble Toukd “K3”. HampsokeHue, u3MepeHHOe MeXAY 3THMHM TOYKaMH, [JOJDKHO
COOTBETCTBOBAThb MOJIOXKEHUIO J1-]5, 3aMKHYTOMY [>KaMIlepoM. JTO HaNpshKeHHWe onpejeisieT
TOK cpabaTbiBaHUs 3aluThl o K3. BesnurnHa Toka cpabaTbiBaHUS MPSIMO-MPONOPLMOHAIBHO
HanpsbKeHUI  3TOoM  ycTaBKUA. [Ipy  HeoOXOAMMOCTH  yBEJWYUTb 4YYBCTBUTEJbHOCTH
cpabaTbIlBaHUS HYXXHO 3TO HampsibkeHUWe YMEeHbIIUTb, [Js 3arpybsieHuss - HaobopoT
HalpsKeHHe ycTaBKU K3 yBesIMYUTb.
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[IpuHUMas pelieHUE 0 HEOOXOJAUMOCTH U3MEHEHHUs HACTPOMKHU 3aIIUThl OT KOPOTKOTO
3aMbIKaHUs, cJIelyeT IPUHUMATb BO BHUMaHHeE:

- ecM JpKaMIlep CHAT, HU OJHO M3 MOoJIoKeHUH J1-]5 He 3aMKHyTO, TO 3alUTa He
cpaboTaer;

- ObIBaeT cUTyauus, Korga 3awura oT K3 cpabaTbiBaeT Npu JAeHCTBYIOLIEM TOKe,
M3MepeHHOM KJlelllaMd, MeHblleM 4eM [H. JTO He 06s3aTeJbHO TOBOPUT O HeNpaBUJIbHOMN
3aBOJICKOM HACTpOIKe 3allyMThl, MOTOMYy YTO 3allUTa CpabaThiBaeT MO aMILIUTYyAHOMY/(
MIHOBEHHOMY) 3HAayeHMIO TOKa, a He JelCTBywoLleMy. JTO 4allle TOBOPUT O TOM, YTO BEJHKO
aMIJIUTYJHOe 3HaYeHUe ToKa( nuk-paktop). [lonbiTka 3arpy6UTh UM NOJHOCTbIO OTK/IOYUTh
3amuTy oT K3 MoXeT mpuBecTHM K BBIXOJY THUPUCTOPOB U3 CTPOS — BeJb OHU JOMNYCKAIOT
HEKOTOpOe Ipe/ie/IbHOe 3HAayeHHe MTHOBEHHOrO TOKa, a 3aBOJCKasd HAcTpoWKa Kak pas3
npeJlycMaTpyBaeT cpabaTbIBaHHE 3aLIUTHI JIJIsI HENPEBBIIIEHUS 3TOTO NPe/ebHO-0NYCTUMOTO
3HayeHUs1. B 3TOM ciyyae M3roTOBUTEJb UMeeT NPaBO OTKa3aTb B 0eCH/JIATHOM rapaHTUHWHOM
00CIY>KMBaHUHU.

b) [lokasaHus JaTyMKa ToKa. B ciydae, ecaim TOk, U3MepeHHbIH GaKTUYeCKH, PACXOJUTCS €
JlaHHBIMH, 0TOOpaXkaeMbIMU Ha JMCIlJIee, MOKHO IPOM3BECTH UX MOJCTPOUKY. [/ NOACTPOUKHU
cayxat ¢yHkuuu F102 "KI ¢pasza A”, F103 "KkI ¢asa B”, F104 "kI ¢pasza C”. [lokazaHusA Toka Ha
JIACIlJIee U3MEHSI0TCS PSIMO-NIPONOPLMOHA/IbHBI U3MEHEHHUIO 3TUX KO3 PUIIMEHTOB.

[IpyHKUMas pelieHUe 0 MOACTPOMKe MOKAa3aHUM TOKa, clefyeT UMeThb B BUAY Cjefylolive
dbaKTopkI:

- JIaTYMKU TOKAa MMeKT HEeKOTOpPYH HayaJbHYI0 30HY HEYyBCTBUTEJIBHOCTU U
HeJIMHeHHOCTH. [Ipyu Toke, paBHOM MeHee 10% HOMHHAJBLHOIO TOKA PEryJyAaToOpa, OKa3aHUA
JIaTYMKOB TOKa MOTYT OBbITb HEJOCTOBEPHbI WJM BOOOIle HyJeBbIMH, HO 3TO He TOBOPHUT O
HEUCIPABHOCTH WJIM HEBEPHOM HACTPOMKe; IPY YBeJUYEHUH TOKA, IOKa3aHUA BXOAAT B HOPMY;

- JJ HW3MepeHMUs TOKa HYXHO MCIOJIb30BaTh KJelld, CIOCOOHble U3MepATb
Cpe/lHeKBaJjpaTUYHOe 3HaYeHUe ToKa. Ha Takux kJjemax gosnkHa 6bITh Hagnucb TRUE RMS(
WCTHHHOE CpeAHeKBaJjpaThUuHoe 3HaueHue). Kiemu, He usMmepsioumue TRUE RMS, MoxHO
MCII0JIb30BaTh TOJIbKO IPHU CUHYCOWZAAJbHOM TOKe, a IPH HECHUHYCOMJAJIBHOM TOKe TaKHue
KJely MOTYT JaTh NOTrpPelHOCTb usMepeHus A0 50%. PekomeHayeTcsa ucnosib30BaTh Kiely
¢upmbl "Fluke” unu “Appa”;

- HACTPOMKY NMOKa3aHUM JAATYMKOB TOKA ONTHMAJIbHO IPOMU3BOJUTH IIPHU TOKE paBHOM 60-
80% OoT HOMMHA/ILHOTI'O TOKA PEryJIsATOpPa;

- OTKJIOHEHMe NOKa3aHUH OT JleCTBUTeNbHbIX 60siee yeM Ha 10-15%, BeposTHO, TOBOPUT
0 HaJIMYMU BHYTPEHHUX NOBPEX/JEeHUH, BO3MOKHO, TpebyeTcs peMOHT;

- HeBepHas HACTpPOMKa MOeT NPUBECTH K HEKOPPEKTHOMY CpabaThbIBaHUIO 3alIUT OT
neperpyskd WJIM KOPOTKOTO 3aMblKaHUA - JMO60 CJMIIKOM 4YacToe U HeoOOCHOBaHHOE
cpabaTbiBaHUE MO0 HA0OOPOT OTCYTCTBUE UJIM CAUIIKOM MeJJIEHHOe cpabaThiBaHUs. B ciyyae
BBIXOZIlA W3 CTpPOSA peryJadTropa [0 IpUYMHE HEeBEPHOM CaMOCTOATEJbHOW HACTPOMKHU
noTpebuTeseM, HW3roTOBHUTEJ]b MMeeT IMpaBO OTKa3aTb B 0eClJIAaTHOM TapaHTUHHOM
006CIY>KMBaHUU.

[Ipy mnpoBeseHUM onepanyMi NOACTPOMKHU IIOKAa3aHUM Ha JAUCIJIee PEKOMEeHAYeTCs
bUuKCcHpOBaTh peryJupyeMyto BeJIMYMHY Ha JUCILJIee, Jisl 4ero Heo6XoAMMO HaXKaTh KHONKY ~®”
NaHeJIu yIpaBJIeHHUs.

B) HacTpoiika noka3aHui Hanpsi»KeHUs Ha JUcIjiee. 3a U3MepeHHe HalpsXKeHHsl OTBeYaeT
mata A6( camast HUKHAS). C JIeBOW CTOPOHBI IJIaThl €CTh PeryJupoBoYHbie pe3ucTopbl R13,
R14, R15 oTBeuatomue 3a yctaHoBKY HyJis o ¢pazam A, B u C. C npaBoil CTOPOHbI — PE3UCTOPbI
R7, R8, R9( cooTBeTcTByOT Paszam A, B u C) macuitabupywouive ko3adpPuIMeHT nepesadu OT
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M3MepUTEJNbHOU MJIAThI K MOKAa3aHUSIM AucIies. Pe3ucTopbl MOTYT ObITh TPYHO AOCTYIMHBI U3-
3a Kr'yTa MNPOBO/IOB.

Jl1s1 NOACTPOMKU MOKAa3aHUM Ha JUCIJIee HE0OOXOAMMO OTKJIIOUYUTD 3alUTY GyHKIKen F95,
nojath kKoMmaHjay “Pa6ora”, BbICTaBUB HyJieBoe 3aJaHue. 3adpuKcUpoBaTh KHomkou ~@”
MHTEPECYOILYI0 BeJIMUUHY Ha AucIiee. Y6eAUThCs, YTO Ha NOAK/IIOYEHHOW Harpyske HyJieBoe
HanpshKeHUe U JoOUThCS MOKa3aHUM HyJsl Ha JUcIliee NTOBOPOTOM IOJIOBKU PEryJIMPOBOYHOTO
pesuctopa R13-R15.

Jasiee NoAHATH BbIXOAHOE HanpskeHUe 10 60-80% oT MaKCUMaJIbHOTO U pe3ucTopoM R7-
R9 oTperyiupoBaTh NOKa3aHUSl Ha JAUCIJIee, JOOUBIIMCh COBNAJEHUS C JIEMCTBUTEJbHBIM
3HaueHHeM. M3MepsATb HamnpsbKkeHHe Heo6X0JUMO NpPUO60OpPOM, 06J1aJalUUM CIOCOOHOCTBIO
U3MepAaTh cpeAHekBajapaTHyHoe 3HadeHUue(TRUE RMS). Ilocsne 3aBepiieHUsI HACTPOUKHU
pPeKOMeH/lyeTCsl BKJIIOUUTD 3alUUTy GyHKIen F95.

3.18 YnpagJsieHue 1o uHtepdeiicy RS-485 no nporokosy ModBus RTU

PerynsTop npefycMaTpyuBaeT YCTaHOBKY MJaThl ¢ uHTepdericom RS-485. [lo ymosuaHuto
3Ta mJaTa He UJIeT B KOMILJIEKTe NOoCTaBKU. Ee He06X0JMMOCTb HY»KHO yKa3blBaTb NPU 3aKase.
Eciu npu mnepBoHauya/lbHOW NOCTaBKe IJlaTa He ObLIa 3aKa3aH, TO €€ MOXHO J[JOKYNHUTb
OTZIeJIbHO.

st ynpasisieHus no uHtepdeiicy RS-485 Heo6xouMo:

A) YcTaHOBUTB 3HaYeHHUe aZipeca YCTPOMCTBa B MHPOPMaLMOHHOM ceTU GyHKLUel F99;

B) YcTaHOBUTB 3HaUYeHHE CKOPOCTHU Nepeaayu JaHHbIX yHKiuen F100;

B) IIpu Heo6X0UMOCTH NMoAaBaTh KoMaHAy “PaboTa” ¥ U3MeHSAThb 3HaYeHUE 33/]al0Lero
CUrHajia Mo uHTepdelicy HeoOXOAUMO YCTAaHOBUTb 3HayeHus o¢yHkuul F1=2 u F2=6
COOTBeTCTBeHHO( CM. MyHKT 7). bBoJiee mo/ijpo6Hasi JoKyMeHTaIus o miate RS-485 u perucrpax
ModBus BbL10KeHa Ha caliTe MPOU3BOAUTEIS.

3.19 HWcnosb30BaHUe KHONKHY “ABapuiiHOe OTK/IOYeHUe"

KHonka “ABapuilHOe OTKJ/IOYeHHe” MO3BOJISIET CHATb HAaNpsDKEHWEe C HarPy3KU B JIOOOM
pexxuMe pabOTbl yCTPONCTBAa NPU BO3HUKHOBEHUH BHEIITATHOM CHUTYyallUH, CBSI3aHHOU C
yrpO30# KMU3HU NepCcoHa/a WU IOpYer UMyLeCcTBa.

KHonka nmeeT $pUKcaluIo CBOETO M0JI0XKEHHUS.

[Ipy HaXaTUM 3TOU KHONKH pa3pblBaeTcs Liellb BCIIOMOIaTeJbHOTO NUTAHUA, IPA 3TOM
IJIaThI yIIpaBJeHUsl 06eCTOYMBAIOTCA U MMIIYJIbChI yIIpaBJIeHUsl HA TUPUCTOPHI He MOAATCA.

4. Tpe6oBaHMs1 6€30MIACHOCTH.

4.1 PerynaTop COOTBETCTBYeT [JAeWHCTBYWOIIUM TpeboBaHuAM “[IpaBus ycTpoicTBa
3JIEKTPOYCTAaHOBOK”, «[lpaBuiam TEeXHUYECKOU 3KCIIyaTal 3JIEKTPOYCTAaHOBOK
norpe6uteseii» U «llpaBUn TexHUKU 6€30MACHOCTH MPU IKCIJIyaTallMM 3JIEKTPOYCTAaHOBOK
noTpe6uTesei».

4.2 Jlna paboTbl peryssTopa HCIOJIb3yeTCs OMacHoe [ »KM3HU HanpsbkeHue. [lpu
YCTAHOBKE PeryJisiTopa Ha 06'beKTe, a TaKXKe MPU YCTPAaHEHUH HEUCIPABHOCTEN U TEXHUYECKOM
06C/1y>KMBaHUHY HEO6X0IUMO OTKJIYUTD PETYJSTOP U MO/AK/II04YaeMble yCTPOUCTBA OT CETH.

4.3 He pgonyckaeTcs nomnaZjaHye BJIaTM HAa KOHTAKThbl KJIEMMHHUKOB M BHYTPEHHIOK 4acCTb

mkada. 3anpelnaeTcs HCIOJb30BaHUE PETyJsATOpPAa B arpecCUBHBIX CpeflaX C cojJep>KaHHeM B
atrMocdepe KUCIOT, llleJIouel, Maces U T. II.
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4.4 TlopxkirodyeHWe, peryJMpoBKa M TexXHHUYeCKOe OOCIyKHBaHHe peryssTopa JdOJDKHBI
IPOU3BOJUTHCH TOJIbKO KBaJIMQULUHUPOBAHHBIMHU CIeNUaJMCTaM{, U3YYUBIIMMH HacTosllee
PYKOBOZ,CTBO M0 3KCIIJIyaTaLUH.

4.5 Ilpu sKcmjayaTalud U TeXHUYECKOM OOCHYyKMBAaHUU HE00X0JAHMMO CO6J0/laTh
Tpe6oBaHUs «[IpaBuUJ TeXHHYECKOW B3KCILJIyaTallMKd 3JIEKTPOYCTAHOBOK MNOTpebuTeseil» u
«[IpaBuUJ TEXHUKHU 6€30MACHOCTU MPU IKCILJIyaTALU U 3JEKTPOYCTAHOBOK MOTPEOUTEEM».

4.6 Jl1s1 3a1UThI 06CIY>KHBAIOILET0 IepCoOHAsIa PETYISTOP J0JI’KEH ObITh 3a3eMJIEH.
4.7 PerynsiTop He MOXeT ObITh UCII0JIb30BaH KaK pa3beJUHUTEb LIeN1 UK U30JMpylolee
YCTPOUCTBO.

4.8 Ecny ciaydanHad IoJladya HalpspKeHWe Ha HarpysKy NpejcTaB/sgeT ONACHOCTb JJIA
IepcoHa/la UM 000PYyZ0BaHUS, TO PeryJsaTop He0OX04UMO MOAK/IYATh Yyepe3 NpepblBaTelb,
HanpuMep, KOHTAKTOP, YIIPaBJisieMblil BHELIHEN CUCTEMOM 6€30MaCHOCTH.

4.9 He nonyckaeTtcs paboTa yCTpOKCTBA C KOH/IEHCATOPHOM HAarpy3KoM, MOAKJIIOUYEHHON K
BBIXO/ZY.

4.10 Pabora peryssaTopa CONpoOBOXKJAeTCs BbljeseHHeM Temsa. [l npeaoTBpalleHUs
nieperpeBa, BbIX0/la U3 CTPOs U IpeJloTBpalleHHs NoXKapa Heo6X04MMO:

A) ycTaHaBIMBaTh PEryJsaTOpP Ha HETOPIOYYI0 NOBEPXHOCTh;

B) HeponycTUMO ycTaHaBJIUBAaThb PETyJATOP B IJIOXO BEHTUJIUPYEMBIX MeCTaxX U MeCTax C
BBICOKOU TeMIepPaTypoOr OKPY>Kalollle cpeibl;

B) npu ycTaHOBKe Heo6XoUMO obecnieduTh He MeHee 100 MM cBOGOJHOTO NIPOCTPAHCTBA
10 IepUMETPY peryJsaTopa.

5. MoHTaX Ha 0G'bEKTe.
5.1 CnenyeT yCTaHOBUTD PETYJISITOP HA LITATHOE MECTO Y HAJI€XKHO 3aKPENUTh €ro.
5.2 3a3eMJIUTDb PEryJasATOpP B COOTBETCTBHE C TpeboBaHUsAMHU [1Y3.

5.2 [Ipok/iaApIBalOTCSA JIMHUU CBA3M, Ipe/iHa3HAYeHHble COeJUHEHHUS C MMUTAlolled CeThIo,
Harpy3KoM, yCTPOMUCTBAMU yIIpaBJIEHUS.

5.3 CeueHuHEe CUITOBBIX IIpOBOAOB AOJI?)KHO COOTBE€TCTBOBATL TOKY HAI'PY3KH.

5.4 L[erm AJid 1moJgadru CUTrHaJIOB YyIpaBJIEHUA CleAyeT BbIIIOJIHATbL BHUTBIMH IIdapaMH
IIpoBOJOB C€4YeHHueM He MeHee 0,22 mMM2 c HenocpeaCTBEHHbIM HWX IOAKJ/JIIIOYEHHEM K
yhnpaBJAKIUM KJIEMMAM OJIA KaXXJ0ro CUrHaJsia OTA€JIbHO.

5.5 Ilpy MoHTaxXe NpPOBOJOB HEOOXOAMMO OOEeCHeYuTb HX Ha[eXHbIM KOHTAKT C
KJIeMMHHUKOM PeryJsTopa, [AJs 4Yero pPeKOMeHAYeTCs HX KOHIbI TIIATeJbHO 3aYUCTHUTh HU
00JIyAUTDH UJIK ONPEeCccoBaThb B CTAaHTAPTHble HAKOHEYHHUKH, TUJb3bl, KJ1eMMbl. [logcoenrHeHre
IPOBO/IOB OCYLI€CTBJISIETCS M10J] BUHT.

5.4 He ponyckaeTc Npok/JajKa JHUHUHN YNPaBJAKIIUX CHATHAJOB B OJHOM XXIyTe C
CUJIOBBIMHU IPOBO/IAMH, CO3JAI0IIMMU BBICOKOYACTOTHbBIE UJIM UMITYJIbCHbIE IOMEXH.
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5.5 IlogkiaoyeHrve BHEUIHUX Lened K YCTPOWCTBY  NPOU3BOJAUTCA IO CXeMaw,
npuBeseHHbIM B [IproxxeHuu A.

5.6 Ilpu BbINOJIHEHUU MOHTAXXHBIX PabOT HEOOXOJUMO MPUMEHSATh TOJbKO CTaHAAPTHBIN
VCTIpaBHbIA UHCTPYMEHT.
6. IlepBoe BK/IIOYEHHE.

6.1 [lepes nepBbIM BK/IIOYEHHEM HEOOXO0JUMO BBINIOJHUTD CleAyolLe JeCTBU:

A) mpousBecTH MNOJKJIOYeHHE MO cxeMe 1, yka3aHHOW B MPUJIOKEHUU A, NIpU 3TOM B
KayeCcTBe TeCTOBOM HAarpy3Kd peKOMeHJyeTcCA MOAK/IIOYUTD JIaMIlbl HaKaJWBaHHUA MOLIHOCTBIO
100-150 BT;

be3 mojk/JIOYeHHOW Harpy3kd HEBO3MOXHO CcJesaTb BbIBOJ, O MPaBUJbHOW WJIH
HelpaBUJIbHOW paboTe peryJsTopa.

B)ybenuTbcad B NPaBUJIBHOCTU MOJKJIIOYEHHUS BHEIIHUX Lielled MUTaHUSA U yIpaBJeHUs,
3a3eMJIeHHU S, OTCYTCTBUU KOPOTKOI'0 3aMbIKaHUS Ha BbIXO/I€;

B) nojaTh Hanps»keHWe Ha PeryJsTop, IpU 3TOM BCe CBETOJMO/bl Ha NlepeJHel NaHeau
mkada 0/KHBI KPaTKOBPEMEHHO 3aropeThCd M MOracHyTh, Ha AUcCIee B TedeHUe 10 cekyH[
Jl0/KHA 0TOGpa3UThbCA HAANWChb TeKylled MOJesd pery/sTopa U BKJKOYAKTCA BEHTHJIATOPHI
oxJNaxJaeHud. [lajsee Ha JucIyee 0TOOPasUTbCA HaANWChb “‘['OTOBHOCTB” M TeKyllee 3HaYeHUe
CUrHaJjia 3ajaHusi( HampspKeHUs WM MolHOCTH, HanpuMmep Us3=57%, ). 3To o3HadaeT, 4YTO
peryJiiTop roToB K paboTe ¥ NIPOrpaMMHPOBaHUIO.

6.2 Ilo yMoJsiuaHMIO, pEryJasiTOp HMeeT HaCTPOMKU: Mojavya KomaHJbl “Pabora”
OCYIeCTBJISIETCSI MECTHO TyMOJIEpOM C JINI|eBOM NaHeJIM, BbIXOJHOE HaNps)KeHHe peryJupyeTcs
$a30BbIM METOJ0OM, CHUTHa/l 33JlaHUSl TOJAeTCS BCTPOEHHBIM IepeMEeHHbIM pPe3UCTOPOM.
[lepeBenuTe TyMm6sep “Pabora” B moJsiokeHue “Bka” M NPOKpyTUTE pPYy4Ky IepeMeHHOTro
pe3ucTopa OT OJHOr0 KpaWHero IMOJIOKEeHUs [0 Jpyroro. Y6eauTecb NpPU ITOM, YTO Ha
NOJK/IIOYEeHHONW Harpy3ke( JlaMnax HaKaJIMBAaHHWs) W3MeHsIeTCsl HaNpshKeHWe B Ipejfesax OT
HYJIS1 10 TIOJIHOTO CETEBOrO.

7. [IporpamMmMHupoOBaHue.
7.1 BxoJ B pexXuM NporpaMMUpPOBaHUS.

[IporpaMMUpoBaHHe U HOPOCMOTP 3HAYEHUH VYCTABOK OCYIIECTBJSETCS B PpPeXUME
“IIporpammupoBaHue”. UYTOObl BOWTU B 3TOT PEXKUM, HEOOXOAUMO B pexuMe “I'0TOBHOCTB”
KpPaTKOBPEeMEHHO Ha)kaTb KHONKY “Ilporp”, npu 3TOM Ha JUcIlJlee KPaTKOBPEMEHHO NOSIBUTCS
Haanuch “[IlporpaMMupoBaHue”, mocjie 4Yero B MEPBOW CTPOKe HHAWKATOpa OTOOpa3UTCA
Ha3BaHMe NepBOM PYHKIUU:

F1 cnocob ynp.

[ToBTOpHOE HaXxkaTHe KHONKU “[Iporp” mpuBeAeT K BO3BpaTy B peKUM “'0OTOBHOCTB”
7.2 Be160p PyHKIUH.

Haxkumass kHonku “>” u”’<” B pexxuMe “IIporpaMMupoBaHue”0CyIIeCTBISETCS Nepexo] OT
OZJHOM HAaCTPOUKHU K [ PYTOM.
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7.3 IlpocMOTp ¥ U3MeHeHUe 3HauyeHUs1 QYHKIUU.

BeibpaB ¢yHKIMIO, 3HauyeHHWE KOTOpPOW TpebyeTcsi MNPOCMOTPETb WJIU H3MEHUTD,
KpPaTKOBPEMEHHO HaXXMUTe KHONKY “@”, Ipyu 3TOM BO BTOPOM CTPOKe UHAMKATOPA 0TOOPa3nUTCs
TeKyllee 3HaueHUe QYHKI WU, HalpuMep:

F1 cnocob ynp.
0 - Tymbnep

M3MeHUTb 3HaueHUe QYHKIIMU MOKHO, HaXKMMasi KHONKU “>" 1 “<”.

Jl1s1 TOro, YTOOGbl COXPAaHUTbH BbIOpaHHOEe 3HauyeHUe QYHKLHMH, HY>KHO KpPaTKOBPEMEHHO
HaXkaTb KHoONKy “®@”, mpu 3TOM Ha JAucljee KpPaTKOBPEMEHHO OTOOpa3vUTCAd HaJNUCh
“CoxpaHeH0”, 4YTO TOBOPUT 00 YCNENIHOM 3amucyd 3HauyeHUsT QYHKIUMU B MaMAThb YCTPOMCTBA.
Jlajiee Ha UHJMKATOpe BHOBb OTOOPA3UTCA Ha3BaHUe TeKylleld QYHKIHUU U CTaHeT BO3MOKHBIM
HaBUTaLUs N0 QYHKIUAM.

Ecnu ke BblOpaHHOe 3HauyeHUMe QYHKLMM COXPaHATb He TpebyeTCsl, HAaXMHUTe KHOIKY
“IIporp.” TekCT BO BTOPOH CTPOKe UHJMUKATOpPa UCUYe3HET, a 3HaYyeHHe QYHKIMK He COXPAHUTCS,
B UeM JIerko y6eAuThCs,, IOBTOPHO MPOCMOTPEB 3HaYeHHe PYHKLUHU, [IJIsT Yero ONsATb HY>KHO

HaXKaTb KHOMKY “@”.

7.4 OYyHKIIMU U UX 3HAYEHUSI.
[IporpamMmmupyeMbie GYHKIIMU peryJisiTopa lepedyucseHbl B Tabaune 7.1.

Ta6suna 7.1 [lporpaMmMupyemMbie QyHKIIUU

®yH- | Hapnucs Ha OnucaHue
KA HHAUKATOpEe
dyHukuuu F1-F8 ABaAI0TCA 061MMM AJ1s1 BCeX PEXKMMOB
Omnpenenisier cnoco6 ymnpaBJeHUs: KoMaHJa “‘Pabora” mnomaeTcd MeCTHO HJIH
JUCTaHLIMOHHO
3HavyeHUe Hagnucek IlosicHeHue
“ ”
F1 Croco6 yrp. 0 TyMBJep Komanga Fa60Ta ”l'IO,ILaETCH nepelioaoafl PYKOATKH
TyMOJepa “PaboTa” B moJioxeHue “Bkj
Komanja “PaboTa” nojaeTcs nyTeM 3aMbIKaHUs KJIEMM
1 JOUCTAHIIUOHHO "
6 ¥ 7 KJIEMMHOM KoJIOAKHU X1 nJiaThl ynpaBJeHUs
2 modbus Komanga “Pa6oTa” nojmaercs no uHTepdeicy RS-485
OnpepesisieT cCUrHaJ ynpaBJeHUs] BBIXOAHbIM HaNpsiXKEHUEM
3HayeHHe Hapgnucek [TosicHeHue
CurHas 3alaHus] U3MEHSETCS HaXXaTUEeM KHOMOK “>" u
o ”
<
0 KHOIIKH wn
HaxkaTue “>” yBesinuMBaeT BbIXOJHOE HaNpshKeHHE
HaxkaTue “<” yMeHblIaeT BbIXOJHOE HaNpsXKeHUe
CurHas 3aJlaHUsl U3MEHSETCs TMOBOPOTOM PYYKHU
NepeMeHHOT0 pe3uCTOpa, pa3Mel|eHHOr0 Ha JINIeBOH
F2 CHTHaJ yTp. P P e 1
1 BCTP.pe3UCTOP MaHesu. [Tonoxenue Mun COOTBETCTBYET
MHUHHMaJIbHON BeJIMYMHE 33aJaHMd, IoJ0okeHue “Makc”
— MaKCUMaJIbHOM BeJIMUUHE 33/1aHUsl.
2 0.10 B Curnas 3a/laHus MOJaeTcd BHELIHUM HanpsikeHueM 0-
B 10B
3 0.20 MA CurHaJj 3a/laHud noJilaeTcs TOKoM ynpanJjeHus 0-20 MA
4 4.20 MA CurHaJj 3a/laHud N0JlaeTcsd TOKOM ynpanJjeHus 4-20 MA
5 BHelll. pesucTtop | CurHas 3a/laHus NOJAETCs BHEIIHHUM IepeMeHHbIM

22




"3sezga JnextporHnka” https://zvezda-el.ru/

pe3nCTOPOM. PekomeHzayeMoe
CONpOTUBJIeHUs 3TOro pe3uctopa 1..10 kOm

3Ha4YeHHe

6 modbus CurnaJi 3a/lanus nojiaetcs no uutepdericy RS-485
OnpenendgeT noBeJeHUEe PeryasATOpa IMOCAe NPONAXXU HANpsKEeHHUd CUJIOBOW CeTH WJIU
BCIIOMOTaTeJIbHOTO HAaNpshKeHUs B pexkuMe “PadoTa”

3HayeHHe Hagnuchb [TosicHeHue
Eciu mpoBas HanpsbKeHUs [JJIMJICS MeHee 2 CeK -
BBIXOJIHOE HaNpshKeHWe CKavyKoM BO3BpallaeTcd Ha

0 BKJIDUEHO NpeXHUU yPOBEHb.

Eciu mnpoBan HamnpspkeHUs JJunjics OGoJsiee 2 cek -

F3 aBT.BKJI. NPOUCXOAUT aBTOMATUYECKOE MOBTOPHOE BKJIKYEHHUE.
Ecin mpoBan HamnpspkeHUs [JWICA MeHee 2 CeK -
BBIXO/IHOE HaNpsbKeHWe CKavyKoM BO3BpallaeTcsd Ha
NpPEXHUU ypOBEHb.

1 OTKJIIOYEHO Eciu mnpoBan HampspkeHUs AJidicad Oojiee 2 ceK -
aBTOMAaTHYECKUH Iepe3anycKk He MNPOUCXOAUT; UYTOObI
nepedTH B pexxuM “Pab6oTa” HYXHO NOAAaTb KOMaHAY
“Cton”, mocJjie 4yero noJlaTb BHOBb KoMaHAy “PaboTta”

OnpepenisieT ycjoBUe cpabaThiBaHUsA 1-ro NporpaMMUPyeMOro peJse
3HayeHHe Hagnuchb [TosicHeHue

0 OTKJIIDYEHO Pejie HEaKTUBHO BO BCEX PEXKMMaX pabOThI
CpabaTpIBaHUE peJie MPOUCXOJUT PH MEPEXO/Ee B PEKUM

F4 1-e pene 1 curnan FOTOB "IPOTOBHOCT]:" i P i b PERAEEP
2 cenrtas PAEOTA ‘(’:pa6aTbjBaHI/Ie peJie IPOUCXOIUT MPU NMEPEXOJIE B PEKUM
Pa6oTa
3 cnrtan ABAPUS S:paﬁaTb{}BaHI/Ie peJie IPpOUCXOAUT MPU NMEPEXOJE B PEKUM
ABapus
OnpenesisieT ycjioBUe cpabaThIBaHUSA 2-T0 NPOrPaMMUPYEMOro peJie
3HayeHHe Hagnuchb [TosicHeHue
0 OTKJIIDYEHO PeJjie HEaKTUBHO BO BCEX PEXKMUMaX pabOThI
CpabaTpIBaHUE peJie MPOUCXOJUT PH MEPEXO/E B PEKUM
F5 2-e pene 1 curnan FOTOB "IPOTOBHOCT]:" i P i b PERAEEP
2 cnrtan PAEOTA ‘('Ipa6aTb:BaH1/1e peJie IPOUCXOIUT MPU NMEPEXOJIE B PEKUM
PaboTa
3 cnrtan ABAPUS S:paﬁaTb{’BaHI/Ie peJie IPOUCXOAUT MPU NMEPEXOJE B PEKUM
ABapus
OnpepenisieT ycjoBUe cpabaThIBaHUSA 3-T0 IPOrpaMMUPYEMOro peJe
3HayeHHe Hagnuchb [TosicHeHue
0 OTKJIIDYEHO PeJie HEaKTUBHO BO BCEX pPeXXUMaxX paboThl
CpabaTpIBaHUE peJie MPOUCXOJUT PH MEPEXO/E B PEKUM
Fé6 3-e pene 1 curnan FOTOB "lPOTOBHOCTb" i P i b PERAEEP
2 cenrtan PAEOTA ‘('Ipa6aTb:BaH1/1e peJie IPOUCXOIUT MPU NMEPEXOJIE B PEKUM
PaboTa
3 cnrtan ABAPUS S:paﬁaTb{’BaHI/Ie peJie IPpOUCXOAUT MPU NMEPEXOJE B PEKUM
ABapusi
OnpenesisieT MeTO/, peryJIMPOBaHMs BBIXOJHOT'0 HANPsSXKEHHUs
3HayeHHe Hagnuchb [TosicHeHue
F7 MEeTO/, per. » =

0 ¢$a3oBbIl ®a30Bblll MeTO/| pErYIUPOBAHUS

1 np.Nepuoz, MeToz peryJpoBaHUsi IPONYCKOM NEPUOLOB
3afiaeTcs XxapaKTep Harpy3Ky — aKkTUBHAs WM aKTUBHO-UHAYKTHBHas.

3HavyeHHe Hagnuch IlosicHeHue
F8 Harpyska 0 aKTUBHas AxTtuBHas Harpy3ska( cos ¢u >0,9)
1 aKTUBHO-UH/. | aKTUBHO-UHJYKTHUBHas. PeKoMeH/lyeTCsl HCIOJIb30BaTh

JUisl Harpy3ku ¢ cos ¢u<0,8 npu ¢pazoBom ynpapyeHUH(
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F7=0) wu puasa
TpaHchopMaTop,
nepuojgoB( F7=1)

Harpysku,
npu

NOJIKJIIOYEHHOH  yepe3
yIpaBJeHUH  MPOMYCKOM

3a,zLaeT NnapamMmeTphbl A9 MHAWKAVHU B pa6oqu pPEeXHMe

0 LLUP WHuKanusl TOKOB, HANPSKEHUN U MOIITHOCTEN 1Mo da3am
1 [LU WHuKalusi TOKOB M HaNpsiXKeHU no ¢paszam
F9 2 I,P WHauKkalus TOKOB M MOIIHOCTeM no ¢azam
MHAHKANMA 3 U, P WHuKkalusi Hanpsi>keHU 1 MolfHoCcTe 1o ¢aszam
4 I WHuKanus TOKOB 1o ¢asaM
5 U WHuKanys HanpsihKeHUH o pasam
6 P WUHukanus MouHocTel o ¢pasam
dyuknuu F11-F24 peiicTBYOT npu ¢pa3zoBoM MmeToje peryaupoBanusi( ¢yuknusa F7=0)
BpeMs m/iaBHOrO BBbIXOJa HAMNpsPKeHWS Ha 33a/laHHbIM ypoBeHb. JlMama3oH 3HaueHUH
F11 IJIaBH. MY CK
dyuknuu ot 0 1o 25 cek c marom 0,1 cek
BpeMsa nJIaBHOTO CHMKEHUs HaNpsHKeHWsA [0 MHUHHUMaJbHOrO 3HadeHHA. /Jluama3oH
F12 IIJIABH. BBIKJL. N
3HaueHu ¢yHkiuu ot 0 1o 25 cek c marom 0,1 cek
OnpenesisieT 3aKOH U3MEHEHUSI BBIXOJAHBIX HAaNpPs>K€HUs] U MOIIHOCTU B 3aBUCHMOCTHU OT
yOpaBJSIIOIIEr0 CUrHana(mpyd YCJOBUH, YTO HaNpsKEHHE CeTH CHHYCOUJAJNbHO, a
Harpyska JIMHeHa)
3HavyeHue Hagnuceh ITosicHeHue
F14 | per. BenuuuHa
0 U BbiXo/lHOe HamnpsbKeHUWe M[psIMO  NPONOPLUOHATBHO
CUTHaJy yOpaBJieHUs
1 p Bbixo/iHas MOIHOCTb MPSAMO NPONOPIUOHAJBHO CUTHALY
ynpaBJieHUs
MuHMMa/bHOE 3HaYeHHe cUrHaja 3aAanus B %. /luana3oH 3HayeHut ¢yHkuuu ot 0% n0
F15 | HmwxH.Ipegen
100%, Ho He 6oJiee 3HaYeHUs dyHKUUU F16. luckpeTHocTh 0,1%
MakcruMasibHOe 3HaYeHUe CUTrHasa 3a/jlaHus B %. /luanasoH 3HaueHuit ¢yHkuuu ot 0% a0
F16 Bepx. npeje
100%, HO He MeHee 3Ha4YeHus pyHkuuM F15. luckpetHocTb 0,1%
YnpaBJsieHHe TOKOM Harpy3ku. PyHKIUA BKAKOYAET MU OTKJIIYaeT PeXXUM OTpaHUYeHUs
TOKa WJIU CTaOUJIM3allMUd TOKa.
3HaueHHe Hagnucob [TosicHeHue
0 OTKJL PexxuMbl OrpaHUYeHHUs UK CTaOUIM3AIMU OTKIYEHbI
1 orpanuyenue | | BkiroueH pexXuM orpaHUYeHUsI TOKA
F17 2 Crabusnzanus | | BkioyueH pexXuM CTabU/IM3aluy TOKa
PEHHM 3 Orpanuyenue U | BKJIOYEH peKUM OrpaHUYeHUs] HalpsKeHUs
4 Crabusauzanus U | BkoueH pexXuM cTabuar3aldu HalpshKeHUst
5 orpanuyeHue P | BkiloyeH pexuM orpaHu4eHus MOIHOCTH
6 Crabusuzanus P | BkirodeH pexuM cTabUIn3alMd MOITHOCTH
Crabuiuszanus | BriloueH pexxuM CTabU/IM3anUK KBaipaTa HapshKeHUs
7
U*u
QyHKIMA onpeJiesisieT CKOPOCTh U TOUHOCTh CTA6UIM3AllMU UM OTPaHUYEeHUs
0 MepsieHHas MesieHHas cTabu/M3alys, BbICOKAas TOUHOCTh
F18 | crabunnsamus 1 cpefHsAA CpenHss crabuinsanys, cpefHssi TOYHOCTh
2 6bICcTpast BricTpasi cTabu/ar3anus, HU3Kas TOYHOCTh
3 rH6Kas BricTpasgs mnpu OGOJIBIIMX OTKJOHEHHSX OT YCTaBKH,
Me/lJleHHasl IPU MaJIbIX OTKJIOHEHHUSIX
OmpenesisieT MHUHUMaJbHOE 3HAuYeHHE HaNpsDKEHUsT Ha Harpyske B peXume
F19 H.npefen U | cTabuan3anyu HanpspkeHUs. 3HadyeHWe (QYHKIMM He MOXET MpPeBbICUTbh 3HAaueHHe
dyuknuu F20
OnpenesisieT MaKCUMa/IbHOE 3HAUYEHUE HAMPSDKEHUS HAa Harpy3Ke B peXUMe OrpaHUYeHUs
F20 B. npegen U HanpsKeHUs WM CTabWIM3aluu HanpspkeHUd. 3HaueHUe QYHKIHUU HE MOXET ObIThb
MeHbllle 3HaYeHusA GyHKnuu F19
F21 H. npefe | OnpejiesisieT MUHUMaJbHOE 3HAYeHHE TOKA B HArpy3Ke B peXHMMe CTAOWIM3alMHU TOKA.
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3HaueHue QYHKIIUY HE MOXKET NPEBbICUTh 3HaYeHHue PyHKIuu F22

Onpe,qenﬂeT MaKCUMaJIbHO€ 3HA4Y€HHE€ TOKa B HAr'Py3Ke B pEeXHWMe€ OrpaHHM4Y€HHUA TOKa

F22 B. mpeget | WJIM CTaGUJIM3alUU TOKa. 3HaueHHe QYHKIMM He MOXET NPEBbICUTh HOMUHAJIBbHBIN TOK
peryJisiTopa ¥ He MOXKeT ObITb MeHblile 3Ha4eHUs1 PyHKIUU F21

F23 H. pesest P OnpenensieT MUHMMaJbHOE 3HaYeHHWe MOLIHOCTH B Harpyske B peXMMe CTabWIM3alUu
MOILHOCTHU. 3HaueHHe GYHKILUU He MOKeT NPEeBbICUTh 3HaueHue pyHKkuuu F24
OnpezensieT MaKCHMa/lbHOe 3HAaY€HHE MOLIHOCTH B HAarpysKe B PeXHUMe OrpaHUYeHHUs

F24 B.IpeZies P | MOIHOCTH WM CTAaGUIM3aLUM MOIIHOCTHU. 3HaYeHHe QYHKLHUM MOXKeT ObITb MeHbllle

3HavYeHUs GyHKIUHU F23

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

OnpepensieT BpeMs OJHOTO I[MKJIAa peryJupoBaHus. /luanasoH 3HayeHUH PyHKUUU OT 1

F26 WKJI. per.
I p Jo 25 cek c marom 1 cek
MuHMMasbHOE 3HaUYeHue CUTHajla 3aZiaHuda B %. [luana3oH 3HauyeHu ¢yHKuuu ot 0% fo
F27 | HwxH.mpenen 0 0
100%, HO He 60.1ee 3HaYeHus1 yHkuuu F28. luckperHocts 0,5%
MakcruMasibHOe 3HaYeHUe CUTrHasa 3a/jlaHus B %. /luanasoH 3HaueHuit ¢yHkuuu ot 0% g0
F28 Bepx.Ipeje o o
100%, Ho He MeHee 3HaueHus ¢yHkuuu F27. JuckpetHocTb 0,5%
F29 . pesesn P OnpenenisieT MUHMMaJlbHOEe 3HaYE€HHE MOIIHOCTU B Harpy3ke B peXUMe CTaOUJIU3aLUU
1P MOIIHOCTHU. 3HaYeHUe QYHKIMU He MOXKET NPEeBbICUTh 3HaueHHne pyHkuuu F30
OnpenensgeT MakCMMaJlbHOE 3Hau€eHHE MOUIHOCTH B Harpyske B peXHMe OrpaHUYeHHUs
F30 B. ipejen P MOILIHOCTH WJM CTAaGUIM3AllMU MOIHOCTU. 3HaYyeHUe (QYHKIMU MOXET ObIThb MeHbllle
3HaueHus ¢yHkiuu F29
dyukuuu F31-F32 aeiicTByioT npu ¢pazoBoM MeToe peryaupoBanus( pyuknusa F7=0)
OmnpenenisieT MUHMMaJlbHOe 3HAaYeHUE KBaJpaTa HaNpsbKEHUs HA Harpy3ke B pexume
F31 | H.npenen U*U | crabunuszaniiu KBajJpaTa HamnpskeHUs. 3HauyeHHe OQYHKIMU He MOMXET MPEBBICUTh
3HavYeHHe QyHKIuU F32
OnpenenseT MakCUMasJbHOE 3HauyeHUE KBaJpaT HaNpshKEHUs Ha Harpyske B pexuMe
F32 | B.mpegen U*U | crabunusaiiiu KBajipaTa HamnpsikeHUs. 3HaueHUe QYHKIMU He MOXET ObITb MeHbllle
3HauyeHus ¢yHkiuu F31
OyHKIMSA BK/IOYAET UK OTK/II0YAEeT TeCTUPOBAaHMEe HA Ha/IMUMe Harpy3Ku U BHyTPEHHee
KOPOTKOE€ 3aMbIKaHHe TUPHUCTOPOB
KOHTPOJIb
Fo91 Har 3HayeHUe Hapnuce [TosicHeHue
p- 0 BKJIIOYEHa 3amyTa BKIOYEHA
1 OTKJ/IIOUYEeHA 3almuTa OTK/I4YEeHA
QyHKIMS BKIKYAET WK OTK/IYaeT KOHTPOJIb OTCYTCTBUSA WM “caunanus daz”
3Hauenue | Hagmuce IlosgcHenue
F92 | koHTpoJBb das A
0 BKJIIOYEHA 3amyTa BKJIOYEHa
1 OTKJIFOYEHA 3amuTa OTK/IYeHa
3aluTa OT HEMCNIPAaBHOCTH B LIENU U3MEPEHUSI BBIXOTHOTO HaNPs>KeHUsl
3HauveHue | Hapgmuceh [losicHeHue
F95 | 3ammuTa UBBIX A
0 BKJIIOYEHA 3amyTa BKJIKOY€eHa
1 OTKJIIOYeHa 3amyTa OTKJIKYeHa
QyHKIYA BKAKYAET WK OTKAKYAeT 3alUMTy OT HECUMMETPHUU TOKOB Harpy3Ku
3HaueHUe Hagnucob [TosicHeHue
0 15% 3auuTa cpabaThIBaeT NMPU HECUMMETPHUU TOKOB Ha 15%
3amuTa o o
F93 HeCHM 1 25% 3auuTa cpabaThlBaeT MPU HECUMMETPHUU TOKOB Ha 25%
' 2 35% 3amuTa cpabaThIBaeT NMPH HECUMMETPHU TOKOB Ha 35%
3 50 % 3amuTa cpabaThIBaeT NMPH HECUMMETPHU TOKOB Ha 50%
4 OTKJ/IFOUYEHA 3amuTa OTK/IYeHa
3anuch B NaMATh 3aBOJCKUX HACTPOeK( 3HaYeHHUU 10 YMOJTYaHUIO)
3HaueHue Hagnucob ITosicHeHue
F98 | 3aBoj. HacTp. >
0 HeT 3HaueHUs Bcex MOpOTpaMMUpPyeMbix GYHKIUA He
M3MeHseTcs

25




"3sezga JnextporHnka” https://zvezda-el.ru/

Bce nporpaMMupyeMble byHKIMH NPUHUMAIOT
3aBOJICKME 3Ha4YeHUs. ITH 3Ha4eHUs] PaBHBI:
OyHKLMA 3aBojckoe OyHKLMA 3aBojackoe
3HaueHue 3HaueHue
F1 0 F20 UHoM
F2 1 F21 0
F3 0 F22 [HOM
F4 1 F23 0
F5 2 F24 PHOM
F6 3 F26 5 cekx
F7 0 F27 0%
1 Aa F8 0 F28 100%
F9 0 F29 0
F11 5 cek F30 PHOM
F12 3 cek F31 0
F14 0 F32 50000
F14 0 Fo1 0
F15 0% F92 0
F16 100% F93 0
F17 1 F95 0
F18 1 F99 1
F19 0 F100 3
F99 | RS-485 ajpec OnpenensieT ajipec ycTpoictBa B ceTU RS-485, 3nayenus ot 0 0 247
OmnpefesisieT CKOPOCTh MepeJilauu AaHHbIX 0 ceTu RS-485
3HayeHue Hapnuce
0 1200 6uT/C
1 2400 6ut/c
2 4800 6uT/C
3 9600 6uT/cC
F100 | RS-485 ckop 4 19200 6ut/c
5 28800 6uT/C
6 38400 6uT/cC
7 57600 6ut/c
8 76800 6uT/C
9 115200 6uTt/c
F102 kI paza A Omnpenensier K03GPUIMEHT Mepeaadd IO TOKYy MeXJIy H3MepeHHbIM 3HauyeHHeM
F103 kI ¢aza B CUTHaJIa C JJaTYMKa TOKa M NOKa3aHUAMHU TOKA Ha JUCIlJIee B COOTBETCTBYIoIel dase.
F104 kI ¢paza C Ha mnpejnpusTuyd HU3roToBUTEJle OOBIYHO BBICTABJEHO 3HadeHWe 6ju3koe K 1,00.
JluamazoH 3HayeHui ot 0 10 2,50

8. UHAnKanua AaHHbIX HA AHUCILJIee
B tabuinie 8.1 npuBe/ieHbl 0TOOpaXkaeMble Ha JIUCIJIEE JaHHbIE /1Jis BCEX PEKUMOB.

Pexxum OTobGpakaeMble JJAHHBIE
1-s ctpoka Hagnuce “I'oToBHOCTB”
['oTOBHOCTB 2-9 ctpoka BesununHa 3ajaroujero curHaja, Hampumep, Usz=25%,

P3=45%, I3 =66 A, U3=200 B, P3=20 kBT

1-a ctpoka Kox dyHKIMM U ee cOKpallleHHOe Ha3BaHUe, HANPUMeED,
[IporpammupoBaHnue | F2 - curnan ymp.

2-11 CTpOKa 3HayeHHe QYHKIMU U KPAaTKOe MOsSICHEHHUE

1-s cTpoka BesinuvHa 3a/ato1iero curHana

Pa6oTa 2-4 CTpOKa OTOOpaXKalOTCs MapaMeTpbl B COOTBETCTBUE CO
3HayeHUeM GyHKIMHU F9 1 TeMniepaTypa paguaTopa, Hanpumep, [a=45
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A, 1b=47 A, Ic = 46 A, Ua=200 B, Ub = 210 B, Uc = 190 B, Pa= 10 kB,
Pb=10,5 kBT, Pc=9,5 kBT, Tp=38 C.

OToGpakaeMble Ha JAuCIJIee MapaMeTpbl MEPUOJUYECKH MEHSIOTCS.
YTo6bl MpOCMaTpUBaTh TOJbKO OJUH BBIOPAHHBIM MapaMmeTp,
HanpuMep, Tp, Hy)kHO HaaTb KHomky "®”. [Ipu 3ToM B mpaBoM
BEpXHEM YIJIy MOSIBUTCS HaAnuch “@®”, 4yTo o3HayaeT (UKCALHIO
TeKyllero napamerpa. [Ipu aToM Ha aucniee 6yZeT 0TOOGpaXKaTbCs
TOJIbKO BbIOpaHHbIA mnapameTp. YToO6bl OTMeHUTb (QUKCALHUIO
napaMeTpa Hy»KHO NIOBTOPHO HaXKaTb KHOMNKY "®”.

ABapus KoJ olIMOKU 1 ee Ha3BaHUE

9. Bo3MoO:xHbIe HEMCIIPAaBHOCTH U CIIOCOObI MX YCTPaHEHUsA
Bo3MoXKHble HEUCNIPAaBHOCTH M CIIOCOOBI UX YCTPaHEeHUs NpUBeZieHbl B Tabsnne 9.1

Tab6siuna 9.1 Bo3aMo)KHbIe HEUCIIPABHOCTH U CIOCOOBI UX YCTPAHEHHUS

N OmH6KH Haanucek Ha IlossicHeHHue
HHAUKATOpEe
Harpyska He no/iK/JIl0YeHa WM KOPOTKOE 3aMbIKaHUE BHYTPU TUPHUCTOPA.
Bo3MoxHasA npu4MHaA JencTtBus
Harpy3ska He mnojk/wuYeHa WM | Y6eaAUTbCA B NpPaBUJIbHOM
NO/IKJII0YeHA HEBEPHO NOJKJIIYEHUH HArPy3KHU
HapyieHue KoHTaKTa [IpoBepuThH KOHTaKTHbIE
COoelMHEeHUs; TPU Heob6XO0JUMOCTH
KOHTaKTHbIE MOBEPXHOCTH
ow1l HeT Harpy3Ku uiu 3aYMCTUTh, BUHTOBbIE COeJMHEHUS
K3 Ttupucropal NOATSAHYTh
O6pBIB MPOBOJOB, O6PLIB BHYTPH | [IpoBEpUTh 1IEJIOCTHOCTH MPOBO/IOB
Harpy3kKu Y Harpy3KH NyTeM “NPO3BOHKH”
KopoTkoe 3ambikaHue BHYTpH | “[Ipo3BOHUTH”  THPUCTOP npu
TUPHCTOpA OTKJIIOYEHHOM HaNpsDKeHUU CETH.
Eciu  Tupucrop “sBoHuTca’ -
YCTPOWUCTBO HEUCIIPABHO
BHyTpeHHSs] HEUCIIPABHOCTh OTnpaBUTh B PEMOHT
YCTpoHCTBO He 06HAPYKUBAET HANPSIKEHUE CETU
Bo3mo:KHas npuynHa JenicTBUs
Hanpspkenuwe Ha peryasaTop He | Y6equTbcs B MOJKIIYEHUH
. N0JaHo HaNpsKeHUs, IpPaBUJIbHOCTH
Om?2 HeT CUJIOBOH ceTH!
MOJKJI0YEHUS
C/IMIIKOM HU3KOe HalpsDKeHHe Y6eauThcs, 4TO HanpsiKeHUe B CETH
6osibiie 190 B
BHYTpeHHsIs1 HEUCIIPABHOCTh OTnpaBUTh B PEMOHT
Bo BpeMsi pa6oThl 6bL1 3apUKCHPOBAH MPOBAJ HANPSKEHUS MHUTAHUS
CUCTEMbl  yIpaBJeHUs WJU [POBaJ  CUJIOBOTO  HaNpsKEeHUS
JUINTEJBLHOCThIO GoJiee 2-X CeKyH/. JlasibHelllee MoBeJileHUe peryJsTopa
Om3 Hanan:;:Zl:Hﬂ' onpenessiercs 3HadeHueM oyukiuu F3. Ecau F3=0, To ycTpoiicTBO
' aBTOMaTHUYeCcKU TnepeiljieTr B pexum ‘ToToBHOCTh”; ecau F3=1, To
peryasaTop BoijeT B pexuM ‘[oToBHOCTB” moc/je mHoJayd KOMaHJbI
“Ctron”
TemmnepaTypa oxsaxaawulero paguaropa gocruraa 80 C.
Ow4 neperpen! Bo3MoxHass npuYMHa JencTBus
HeucnpaBeH BEHTUJISAITOP | Y6equThcs B HCIPABHOCTH
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OXJIAXKAEHHUA BEHTHJIATOPA
3aC0peHbI BEHTHJIALKMOHHDbIE npO‘{I/ICTI/ITI: BEHTHJIALIMOHHBbIE
2KaJIIO3H 2KaJIKO3U OT IIbIJIKM MU MyCOpa

PerynsiTop pasMelieH B IJIOXO
BEHTWJIMPYEMOM HJIM  KapKOM

MecCTe

Y6enuTbcsa, UTO  TeMIlepaTypa
OKpYyaloliero BO3/yXa He
npesbimaer 40 C.  YcTaHOBUTH
peryiatop B Jipyroe = MecCTo,
IPUMEHUTDb BHEIIHUH 061yB

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HEeT CBA3H MEXAy

[Tnatel A2 u A5 He 06MeHHBaAIOTCA

npO‘{I/ICTI/IT]: MEXIIJIaTHbIE

Om5 iaTamul JIpyT C IPYrOM IaHHBIMHU pa3beMbl, eC/IM ONTMGKa He UCcYe3aeT
— OTIPABUThH B PEMOHT
Harpy3ska He mnojk/oyeHa WM | Y6eAUTHCS B IPABUJIbHOM
NO/IKJII0YeHA HEBEPHO NOJKJIYEHUH HArPy3KHU
HapyieHue KoHTaKTa [IpoBEpPUTH KOHTAKTHBIE
COeIJMHEHUS ; TPU HEOOXOJUMOCTH
KOHTaKTHbIE IOBEPXHOCTH
3aYHCTUTh, BUHTOBBIE COEIUHEHUS
owé HECUMMeTpHUs NOATSHYTh
TOKOB! O6pbIB MPOBOJIOB, 06pPbIB BHYTPH | [IpOBEPUTH 11€JI0CTHOCTH MPOBO/IOB
Harpy3kKu Y Harpy3KH NyTeM “NPO3BOHKH”
CunbHBIN JucbanaHc | [loMmepyuTh CONPOTUBIEHUSA
COMPOTHUBJIEHUH HAarpy3Ku Harpy3okK
CunbHbIY fucbasadc pas OTKJIIYUTD 3a1UTY
BHyTpeHHss1 HEUCIIPABHOCTD OTKJIIOYUTD 3aL[UTY UM OTIPABUTH
B PEMOHT
KopoTkoe 3ambikaHue Ha Bbixoie | [Ipo3BOHUTH BBIXO/, pETysaTOpa Ha
perysasaTopa HasiMyue Mex$pa3HOTO KOPOTKOTO
3aMbIKaHHUS U 3aMbIKaHUS Ha 3eMJII0
CivmkoM  6oJibllIME  MYCKOBBIE | YBeJMYbTEe BpeMs MIJIABHOTO MYyCKa,
Ow7 Koporkoe TOKHU YMEHBIIUTE BbIXOJHOE
3aMblKaHue!
HanpsDKeHYe, BKIKYUTE PEXUM
OTpaHHUYeHHUs TOKA
C6o# HacTpoek cpabaTbiBaHus K3 | CBA3aThCs C MPOU3BOAUTEJIEM
BHyTpeHHsIs1 HEUCIIPABHOCTh OTnpaBUTh B PEMOHT
3HaueHUe TOKA Harpy3KkH | YMeHbIIUTb BbIXOJHOE
NpeBbINIaeT HOMHHAJIBHBIM TOK | HaNpsXKeHHUE PETyJIATOPa;
ow10 Meperpyska peryasiTopa B Te4YeHHe | BKJIYUTD PEXKUM OTPAHUYEHHUS
JUINTEJbHOT0 BpEMEHU TOKA; YBEJUUYUTb COMMPOTUBJIEHHUE
Harpy3Ku
BHyTpeHHss] HEUCIIPABHOCTh OTnpaBUTh B PEMOHT
Cucrema ynpaBJieHUs] QUKCUPYET 3aBeZ,0MO HEBEPHbBIE MOKA3aHHUS
HanpsDKEeHUs Ha JIUCILIee
Bo3MoxHasg npu4MHaA JencTBus
HeBepHasd cxeMa THOAK/IIOUYEeHUs | Y6eUTbCS B MPaBUJIbHOCTH
Harpy3KH, 06pbIB Harpy3Ku MOJKJII0YEHUA U OTCYTCTBUSA
06pBIBA HATPY3KH
HET U3MepeHus " > >
Ow13 TpebyeTcsa HacTpoilKa mokazaHUM | OTKJKYUTD 3auuTy PpyHKIMeln F95,

UBbIx!

HallpAXeHud

MPOU3BECTH MOJCTPOUKY
peryJiMpoBOYHBIMH PE3UCTOPAMU
Ha miate A6 B COOTBETCTBUHU C
nyHKToM 3.17 B)

O6pbIB B U3MEPUTEJbHOH 1eNU

Y6enuThcs B OJK/II0YEHHOM
COCTOSIHMHY POBOJIOB, Pa3beMOB
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HUKHeH 11aThl A6

Hapyuienue KOHTaKTa
MEXIUIATHBIX Pa3beMOB MEXAY
maatamu A6 u A5

npOBepI/ITb KOHTAKT B MEXIIJIATHbIX
pasbeMax, npu HeO6XO,[LI/IMOCTI/I
IPOYHCTHUTDb

BHyTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

HeT omu60ok

PeryJsisiTop He BoCHpUHUMaeT KoMaHAy “PaboTa”

Bo3MmoxHag npuYMHa

JelicTBusa

KoMaHpa “Pabora” He mocTymnaer
Ha peryaTop

[IpoBepUTh MOCTyIJIEHHE KOMaH/bl
pab6oTa Ha KOHTaKTax KJeMMHHUKa
ynpaBJleHUs; ybeauThCA B
HMCNIPAaBHOCTHU TyM6JiepoB “Pa6ota”

HeBepHo 3amporpaMMHpoBaHa
¢yHknua F1 - BbeIGop cmoco6a
0/1a4Y1 KOMaH/bl

[IpocMoTpeTh 3HayeHUe QYHKIUU
F1; npy Heo6X0JUMOCTU U3MEHUTH
ee 3Ha4YeHHe.

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin60ok

3HayeHHe CUTCHaJa 3aldHUA HE UBMEHAETCA UJIK PaBHO 0%

Bo3MoxHasA npu4YMHaA JencTtBus
HeucnpaBHOCTB neneit | [IpoBeputs 11eJIOCTHOCTD U
ylnpaBJeHUsI WJIA UX HeBEpHOe | MPaBUJIbHOCTh NOJKJIIOYEHUA

MOAKJ/IDYEHH e

nenel ynpaBJieHUs

HeBepHO yCTaHOBJIEHO 3Ha4YeHHE
¢yHknuu F2 - BbIOOP MCTOYHHKA
3a/]al0LIEero CUrHajia

[IlpocMoTpeTh 3HayeHUe QYHKIUU
F2; npu Heo6X0MMOCTU U3MEHUTH
ee 3HaYeHHe.

HeI/ICHpaBHOCTb KHOIIOK NN

BCTPOEHHOT0 epeMeHHOro
pes3ucTopa, BHYTPEHHSS
HEHCIPAaBHOCTh

OTnpaBUTb B PEMOHT

HeT omin60ok

PerynsaTop nmnepexoauT B pexuMm “‘PaboTa”, curHaa ymnpaBJ/ieHUs
IPUCYTCTBYET U H3MEHSEeTCs, Harpyska IOJK/IYeHa, HO Ha BbIXOJEe

HallpAXEeHHUd HET

Bo3MoXkHas NpUIUuHaA

JencrBusa

HewncnpaBHBI TUPUCTOPBI

[IpoBepuTh UCIPABHOCTb
TUPHUCTOPOB

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Het omun6ok

Ha nHanKaTope HeT HAJIMMCEH, CBET

OAWOoAbl HE TOpAT

Bo3MoXkHas NpUIUHaA

JencrBusa

He nmnopmaHo BcmoMmoraTeJibHOe
nutaHue 220 B

BxirounTh aBTOMaT QF1,
MpPOBEPUTh HaJMUUe HaNpsKeHUs
220 B Ha koHTaKkTax aBTomMaTa QF1

Haxkata  kHomka  “ABapuiiHoe
OTKJIIoUeHue”

OT>XaTb KHOIKY

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin6ok

[Ipyu paboTe peryasaTop MNepUOAUYECKU “3aBUCAaeT’, [aHHble Ha
MH/MKaTope OOGHOBJAITCS HeCBOeBPEMEHHO, KOMaH/[bl YIpaBJeHUs
BOCIPUHKMAIOTCS C 3aN03/JaHHEM UJIU HEBEPHO

Bo3mo:KHasi npyuYnHa JencTBUs
BcnomoraTtesnbHoe nutaHue | [IpoBepbTe ocuusorpapom
COJIePXKUT MHOTO noMex; | HaIMYMe IOMeX W I[pOBaJoOB B
NepuoAuYeckd B HEM BO3HUKAIOT | BCIOMOraTe/JbHOM HaIlpsKeHUH.
pOBaJIbI HanpsbkeHus | [logaTh BcnoMoraTesbHOE MUTAHUE

BCJIE/ICTBUE BKJIIOYEHHS JIPYyroro
o6opymoBaHus (
3JIEKTPOABUraTeNIeH, CBAPOYHBIX
annapaTtos)

OT ApyTro# JIMHUU
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BHyTpeHHsIsl HEUCIIPABHOCTh | OTIIpaBUTb B pEMOHT

pexxuMme “I'oToBHOCTB”

[Ipy mojavye HampspKeHHWs HA PEryJsTOp Ha Harpy3ke HPUCYTCTBYET
Hanpsi>KeHUe, X0Ts KoMaH1a “PaboTa” He 10o/laHa, PeryJasTOP HAXOAUTCS B

Bo3MoxHasg npu4MHaA JencTBus
HeT omu6ok - KopoTkoe 3ambikaHue BHYTpH | “[Ipo3BOHUTHL” TUPUCTOP
TUPUCTOPA
HeBepHoe NoJK/II0YeHHe | Yoe uTca B NPaBUJIbHOCTHU
Harpysku NO/IKJII0YEHUS Harpy3KH
BHyTpeHHss HEUCNIPAaBHOCTb OTnpaBUTb B pEMOHT

10. TexHru4ecKoe 06CayKMBaHUE

10.1 TexHu4eckoe 0OC/Iy:KMBaHHE PETYJSATOpPA MPOU3BOJUTCSA HE pexke OJHOr0 pasa B
1IeCTb MecCsLleB U BK/IIOYaeT B cebs:

A) KOHTPOJIb KpelJleHUs peryasaTopa

B) KOHTpPOJIb 3JIEKTPHUYECKUX COeJMHEHUH, TOATS>KKa BUHTOBBIX COeJUHEHUH.

B) yaaneHue nblIx U rpssy;

[') KOHTpOJIb HCIPAaBHOCTHU BEHTUJIITOPOB;

/1) KOHTpOJIb TeMIIEPATYPHOI'O peX1UMa peryasTopa.

11 MapkupoOBKa peryJjaropa

11.1 Ha kaxbli1 peryJiiTop HaHOCATCH:

A) Ha3BaHMUe peryasaTopa;

B) 0603HaueHMe NUTAIOLIEr0 HANPSKEHUS U YAaCTOThI;
B) noTpe6JisieMasi MOLHOCTb;

[) cTeneHb 3alMTHI KOPNYCa;

/1) 3aBo/icKOU HOMED);

E) rog usrotossieHus.

12 YnakoBKa 6J10Ka
12.1 YnakoBKa peryJisiTopa Mpou3BOJUTCS B KAPTOHHYIO KOPOOKY U/ epeBSIHHBIN SIIUK.
13 TpaHcnnopTHpOBaHMe U XpaHEeHUE

13.1 PerynsiTop XpaHUTb B 3aKpbIThIX IOMEIIEHHUSIX B KAapTOHHBIX KOPOOKax WJIMU
JlepeBSHHBIX ALIMKAX [IPU CJIeAYIOLHUX YCI0BUAX:

A) TeMmnepaTypa okpy:xatoiero Bo3ayxa -20..+55 C;

B) oTHOCUTe/IbHAsA BJAXXHOCTb Bo3yxa He 6os1ee 80 % npu Temnepatype 35 C.

Bo3zyx B noMeleHHMU He JOJDKeH COZepXKaTh MblIM, TapoB KUCJAOT U ILesIoUel, a Takxe
ra3os, BbI3bIBAKOIUX KOPPO3HUIO.

13.2 PerysnsaTop B ynakoBKe TPaHCIOPTUPOBATh MpU TemiepaType oT -25 go +55 C u
OTHOCUTEJIbHOW BJIQXXKHOCTH Bo3yxa He 6osiee 95 % npu Temnepatype 35 C.

13.3 TpaHcnopTHpoBaHHe [ONYyCKaeTCd BCeMHM BHUJAMU 3aKPbITOrO TPAHCIOPTA.

TpaHCHOpTI/IpOBaHHe dBUATPAHCIIOPTOM AOJI2KHO [MPOU3BOAUTLCA B OTallJINBAEMBbIX
repMeTNu3MpoOBaHHBIX OTCEKAX.
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14 KoMILJIEKTHOCTb

TPM-3-C-H oo 1 .
PYKOBO/ICTBO MO 3KCIITYATALM ..evereeeaereresersnessreensnes 1 wr.
| =00 1 (0] s PP TRPR 1 wr.
L0 0 01 0 PP 2 T

15 F'apaHTHiiHbIE 06513aTE/IbCTBA

15.1 F'apaHTHUHHBINA CPOK 3KCIJIyaTalldu 12 MecsleB cO AHSA MPOAAXKH, TPU COBJII0JeHUU
110JIb30BaTeJieM YCJA0BUH 3KCIJIyaTaLlMK, TPAHCIIOPTUPOBAHUS, XPAaHEHUA U MOHTAXa.

15.2 B ciayyae BbIXOJa peryJjsTopa U3 CTpPOS B TeueHUe TapaHTUWHOrO CpoKa MpU
COOJIIOJIEeHUH TI0JIb30BaTesJleM YCJOBUM 3KCIUIyaTallud, TPaHCIOPTUPOBAHMS, XpaHeHUS U
MOHTAaXa U3rOTOBHUTEJIb 00513yeTCs OCYLeCTBUTD ero 6ecnjiaTHbIA PEMOHT UJIA 3aMeHY.

15.3 T'apaHTUiiHbIE 06513aTE/NbCTBA U3TOTOBUTEJIS HE J€UCTBYIOT:

e [Ipu MexaHHWYeCKUX U UHBIX NOBPEXJEHUAX YCTPOUCTBA 10 BUHE NOTPEOUTENA.

e Ha npegoxpanurenu.

e B cisydyae peMOHTa M KOMILJIEKTalMM NOTpeOUTeseM YCTPOMCTBA CaMOCTOSITE/NIbHO U Y
CTOPOHHUX OpraHM3alLUil 6e3 corJacoBaHUs C U3TOTOBUTEJIEM.

e B ciyyae u3aMeHeHUs KOHCTPYKLIMHU YCTPOUCTBA.

e Ha obopysnoBaHuMe UM ero KOMILJIEKTYIOLIMe, KOTOpble 3KCIJIyaTHPOBaJNUCh IPU HapyLIeHUH
KayecTBa M MoLHOCTU 3Hepruu corsacHo ['OCT 13109-97 Ha 3/1eKTpocHabKeHUEe, B
aBapUMHBIX YCJOBMUAX, UCIBITAJIU yAapbl MOJIHMH, NOXap WJMU Jpyrue 3KCTpeMasIbHbIE
yCJIOBHS.

15.4 PeMOHT U cepBUC, B TOM 4YHCJIe TAapaHTUWHbIN OCYIIECTBJSETCS Ha MpPeJNpUITUU
WU3TrOTOBUTEJIA.

15.5 B ciydyae Heo6X0AMMOCTU FrapaHTUHHOTO U NMOCTTAPAaHTUHMHOTO PEMOHTA MPOAYKIIUU
MO>KHO 00PaTUThCS 10 aApecy, YyKasaHHOMY caiTe KoMnaHuuU: https://zvezda-el.ru/
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IIpuiioxxkeHue A CxeMbl NOAK/II0OYEHUSA
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PucyHok Al CxemMa no/JiK/It04eHHs Harpy3KH — “3Be3/1a” c paboyeil HEUTpasibio
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Ipunoxxenue b F'aGapuTHbIE U IPUCOEAUHUTETbHBIE Pa3MepPbI
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Ta6suna b1 'abapuTHbIE U IPUCOEJUHUTEIbHBIE pa3Mepbl, MM
HauMeHoBaHue Al A2 A3 B1 B2 H Kpenex Macca, Kr
TPM-3-C-H-40 360 390 414 560 525 | 174 | Boatel M8 16
TPM-3-C-H-80 360 390 414 560 525 | 174 | bBoartel M8 18
TPM-3-C-H-125 480 516 546 720 680 | 194 | Boatet M10 24
TPM-3-C-H-160 480 516 546 720 680 | 194 | Boatet M10 26
TPM-3-C-H-200 560 602 638 840 790 | 194 | Boatet M12 33
TPM-3-C-H-250 560 602 638 840 790 | 194 | Boatet M12 36
TPM-3-C-H-315 660 702 738 940 890 | 222 | boater M12 48
TPM-3-C-H-400 760 802 838 1000 950 | 222 | Boatei M12 50
TPM-3-C-H-500 760 802 838 1000 950 | 222 | Boatet M12 55
TPM-3-C-H-630 760 802 838 1000 950 | 222 | Boatbl M12 60
TPM-3-C-H-800 760 802 838 1000 950 | 222 | Boatbl M12 64
TPM-3-C-H-1000* 760 802 838 1300 1250 | 282 | Boatel M12 75
TPM-3-C-H-1250* 760 802 838 1300 1250 | 282 | Boatsl M12 85
TPM-3-C-H-1600 Hanosbabii mkad 1600x800x400 120
TPM-3-C-H-2000 HanosibHbi# mkadp 1800x1200x600 200
TPM-3-C-H-2500 HanosibHbii mikad 2000x1400x600 230
TPM-3-C-H-3000 HanosbHbii mikad 2000x1400x600 260

* MOXXeT OBbITh U3roToBJIeH B mKady 1320x800x300 MM P31

33




